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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Taxxe Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIIETIINY MPENoJaBaHusl yueOHOro npeaMera «XumMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
o0Oy4yeHUs, BOCIUTAHUS ¥ PA3BUTUS OOYUYaAIOIIUXCS CpPEJACTBAMH y4eOHOIO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJiepKaHue,
peayCMaTpUBAET pACHPEACICHUE €ro IO KilaccaM U CTPYKTYPUPOBAHHUE IIO
pazgenaM M TeMaM MPOrpamMMbl IO XMMHUH, OMNPEIEISIET KOJIUYECTBEHHbIC H
Ka4e€CTBECHHbIC XapaKTePUCTUKU coZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUS] XUMHU C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHUSI OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE IeJIe N3y4eHHs TpeIMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIEToCs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHH CIY>KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (QOpMUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS TI00aIbHBIX
npoOjieM yCTOWYMBOTO Pa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTUUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealu3alMd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTHS U
dbopMupoBaHUs KYJIbTYPhI JUIHOCTH, €€ 00I1eH U (YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIMUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJalIuXCcsi, HABBIKOB HMX CAMOCTOATEIHLHOW  y4eOHOW  JeSTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX Kak B
MMOBCEAHEBHOM KU3HHM, TaK U B MPOPECCUOHATBHON JACSTEIHHOCTH,

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €UHCTBO ITPUPOABI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiIeHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COlep>KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SABISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHH Ha ONPENeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHHusl MPOrpaMMbl N0 XUMHHU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzyudeHuro. CojepikaHue CKIAIbIBA€TCS M3 CHUCTEMBbI
MOHSATUN O XMUMUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMBI MOHITHI O XUMHUYECKOU
peakiuu. OO0 O3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOM CBA3U;

— TMpeACTaBiICHUN 00 JIIEKTPOIUTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUWA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPHYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHAS (QYHKIUKU OOBICHEHHUS M MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHune XHMHUHU MOPOUCXOAUT C MPUBICYEHUEM
3HAHMM W3 paHEee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 57 knacce» u «Puszuka. / Kiacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTH YeJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX TMOT0KEHUH,
JOCTYMHBIX OO0OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYCHHUU BEIIECTB W
XUMUYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHUH B YyUeOHO-TO3HABATENbHONH W Y4eOHO-HCCIEI0BATEIBCKOM
AESITeNPHOCTH, OCBOCHHMM TPABWI OE€30MacHOro OOpaimieHHs C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

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

— (¢opMuUpOBaHUE WHTEIUIEKTYaJlbHO pPAa3BUTON JHUYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PELICHHH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBIEHHOCTh OOydYeHHSs Ha  CHUCTEMAaTHYeCKOEe MPHOOIICHHE
O0yJarolMXcss K CaMOCTOSTENLHOW TO3HABATENbHOW NEATEIbHOCTH, HAyYHBIM
METOZlaM TIO3HaHWs, (OPMHUPYIOUIUM MOTHBAIIMI0O M Pa3BUTHE CIOCOOHOCTEW K
XUMUU;

— obecriedyeHre ycnoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, IMO3HAHUS M CAaMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIMIA), UMEIONINX YHHBEpPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESATCIHHOCTH,

— (¢opMmupoBaHue oOmel (QYHKIUOHAIBHOW H €CTECTBEHHO-HAay4HOI
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’>KaIoIllEr0 MHUpa, WCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3YUYCHUH
XUMUH, TPUMEHATh MX HpPHU pEIIeHUU NpoOjJeM B IMOBCEAHEBHOM >KU3HU MU
TPYAOBOH I€ATEIbHOCTH;

— (dopmupoBaHue y OOYYalOIIUXCS TyMaHUCTUYECKHMX OTHOIIEHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU s BbIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS OOILEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX I H3YYEHUS XUMHUHM Ha YpOBHE
OCHOBHOTO 0011ero oOpa3zoBanus, coctasiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJelo), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHavabHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe deMeHThl. CHMBOJIBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCTh aTOMOB XHWMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
MacCchl W YHCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHud. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 00OpPYIOBaHUEM, U3YUYEHHUE U OMHCAHHE
(bU3MYECKUX CBOMCTB O00pa3lloB HEOPTaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHUpPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuil (pa3ioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3lioKeHHe THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0O MAarHuTa, (GUIbTpOBAHUE,
BbIIApUBAHUE, AUCTHUIAIMSA, XpoMaTorpadus, MpoBEJIeHNUE OUYNCTKHA TTOBAPEHHOMN
COJIM, HaAOJIOJ)EHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHeiilue npeacTaBuTe/Id HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemlecTBo. HaxoxkzaeHue kuciopona B mpupojie, (HU3NYECKHME U XUMUUYECKHUE
cBoiictBa (peakuuun ropenus). Oxcuzabl. Ilpumenenue kucinopoga. CrocoObl



MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAUpUKALMs KACIOPOIaA.

TeroBoit 3P(GEKT XUMUYECKON peakuu, TEPMOXUMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKkUMU. TOIUIMBO: Yrojiib M MeETaH. 3arps3HECHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (GU3MYECKHE U XUMUYECKHUE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00bEM  Ta30B. Pacu€Thl MO XMUMHUYECKUM  YPaBHECHUSIM.

®dusznyeckue CcBoOWCTBa BOAbl. Bojga kak pacTBopuUTenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHeHuii. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3syromire  (OCHOBHBIE,  KHCJIOTHbIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue W XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus oOCHOBaHMI: IIENTOYM W HEPACTBOPHUMbBIE
ocHoBaHusA. HomeHkmnarypa ocHoBaHui. Du3znueckue W XUMHUYECKHE CBOICTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenkiarypa coseit. ®uzndeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnen.

I'eneTnyeckas cBsA3b MEXAY KJIACCaMU HEOPraHUYECKUX COEAMHEHUN.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOa B BO3AYyXE, MOJYUYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHusi ropeHust (Mmoxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHWE W M3Yy4YCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojacicTBue Bojoposaa ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJECHCTBUE BOJBI C METAJIAMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOUEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUWd HEUTpalu3aluu, MOJyYEeHUE HEPaACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METalla APYTMM U3 PacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COEIUHEHUIY.

IHepuoagnuecknin 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAIUKM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETIOYHBIE M MIEJIOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTEpHbIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUuMUYECKUX 3JI€MEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IepUoJia U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MeHneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTa 110 ero nosoxxeHutro B [lepuoanyeckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoauueckoro 3akoHa u Ilepuoanueckoit cCUCTEMbl XUMUUYECKHX
BJIEMEHTOB JJI1 Pa3BUTHs Haykh W mnpaktuku. [[. . MenneneeB — y4€HbId U
rpakIaHUH.

Xumunueckass cBsi3b. KoBajeHTHas (moJisipHass W HEMOJSIpHAsi) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okuciieHHs.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporecchl okuciIeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunie ceazu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHUM XMMHUH B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€Pe3 HCIOJb30BaHWE KaK OOIIUX €CTEeCTBEHHO--HAYYHBIX
MOHATUM, TaAK U TOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKaIusi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1bl, COJHIIE.

buonorus: poTocunTes, Apixanue, ouocdepa.

I'eorpadusi: atMmocdepa, ruapochepa, MUHEpaAdbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUUYECKas peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TpEX MEPUOJOB, KalMs, KalblLHUs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHABI XMMHUYECKOW CBS3U. THUIBI KPUCTAIUNIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pa3IU4YHbIM KJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiuys XuMu4ecKuX peakiuii Mo pa3InyHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIIoBOMY 3(dekry, 1o
M3MECHEHHUIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, IO OOpaTHMMOCTH, 1O
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuyeckol peakiuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. Ilonstue o xkarammse. [loHsTHe 0 XuMHUeCckoM paBHOBeCUH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU U IIOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HINEKTPOIIUTUYECKON JUCCOIUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKaHUs peakIuii HOHHOrO 0OMEHa,
IIOJIHBIE W COKpAIEHHbICE HWOHHBIE ypaBHEHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW M COJIEM B CBET€ NPEACTABICHUA OO0 BIEKTPOJUTUYECKON
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHE C MOJICJISIMUA KPUCTAINIMYECKUX PEHIETOK HEOPTraHMYECKHX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOW peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJOYEed U  CoJiel
(BO3MOXKHO  WCHOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKK  TPOTEKAHWS  PEaKIUid  HOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJCIICHHE Ta3a, oO0pa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOLUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM HA  HWOHBI, pEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble cTereHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEpE  XJopa
(B3aumMoOz€iiCTBUE C METallaMH, HEMeTaulaMH, HIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydeHHUE, NMpuMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHU3M YEJIOBEKA. BakHeWIne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (HU3UYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CepPhbl. AJTOTPONHbIE MOANU(PUKAIIMKA KUCITOPOa
U cepbl. XUMHUYECKHe CBOWcTBa cepbl. CepoBOaOpOA, CTpoeHue, Puzndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOWcTBAa (0OIIMEe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenuuieckue). XUMHUYECKHE PEeaKiluw,
Jexane B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJyYEHUs CEpPHOM KHUCIOTHI.
[TIpumenenune cepHor KUCIOThl. CoJln CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ coeNMHEHUN B mOpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTETICHU OKUCICHHS. A30T, pacCIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMU4Yeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBolicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kjlacca KHUCIOT W  crheruduyueckue).
Hcnonw3oBaHne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUYECKOe 3arpsi3HEHUE OKPYKaIOIIEH cpeibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxcup pochopa (V) u pochopHas kuciaora, pusnueckre U XUMUICCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue GocdaroB B KaueCTBE MUHEPAIHHBIX YA00pESHUIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCICHHUS.  YTJIEpOJ,  aJUIOTPOITHbBIC
Moau(UKALMK, PACIPOCTPAHEHHE B TNpHUpojae, (PHU3MYecKne U XUMHYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriiepoja, ux
¢usznueckre W XUMUYECKHE CBOMCTBAa, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJIOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJIbHOTO TOTEIJICHUS KJIMMAaTa, TMapHUKOBBIN
abdext. YronpHas kucnoTa u e€ Coiu, UX (PU3NYecKue U XMMUYECKUE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIUIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, STaHOJI, TIJIMUEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOAOPOAOB (Yroiib, MTPUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTHYECKHN BaKHBIX BEILIECTBAX: KUpaxX, OelikaxX, yriIeBoJax — U UX
poiii B OKM3HM 4YeJoBeKa. MarepuanbHOe €AMHCTBO OpPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TMOJYy4YeHUE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoae. OOmme mnpeacTaBieHus 00
okcune kpemuusi (IV) u kpemuHueBoil kuciore. CUIMKaThl, UX MCIOJb30BAHHUE B
OBITY, B MIPOMBIIIJIEHHOCTU. BakHellne CTpOUTENbHbIE MaTepUalbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [IpobieMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKlMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromuye (U3NYECKHE U XUMHUUYECKHUE CBOMCTBA
rajjoreHoB M UX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl W €€  COCIUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMAaTeprasoB), HaOOICHUE TIpollecca OOyTIIMBaHUS caxapa Moja JEHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, M3Y4YCHHUE XHUMHYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KAaUECTBEHHON peaKIuu Ha CyJb(at-
WOH W HaOJIOJICHHE Npu3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (DU3NYEeCKUMU
cBoMicTBamMu azora, ¢ochopa M UX COCAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTydYeHuE,
coObupaHue, paclo3HaBaHWE W M3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHUS U (GocdhaT-uoOH U U3yYeHHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOICTBOM MPOTUBOTa3a, MoJyyeHue, coOOMpaHue, paclo3HaBaHUE M U3yueHUeE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe HeMeTauIbl U UX COSTUHEHUS) .

MeTausibl 4 MX COeIMHEHUSA

OO6mrast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumudeckux ssemeHtoB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertamindeckasl CBSI3b U
METAJUIMYECKAs] ~ KpUCTa/UIMYecKas  pemeéTka.  DIEKTPOXUMUYECKUU  pAan
HaMpsHDKeHUH MeTaoB. PU3NYECKHe W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O01mue
crocoObl ToyyeHus MeTawioB. [loHATHE O KOPpO3UM METAalJIOB, OCHOBHbIE
crnocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajlb, YYTyH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesounble MeTaUIbl: MOJIOKEHUE B llepuogmyeckoil cucreme XMMHYECKHX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJICHUE B MIPUPOJIE.
®u3nuecKkue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus u Kanusi). OKCUIbI U



TUAPOKCHUABI HATpus W Kanus. lIpuMeHeHuWe IENOYHBIX METAuIOB U MX
COCIVUHEHMUN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLIMK: TOJIOXKCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaxoXAeHue B npupojae. duszndeckre 1 XuMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: osoxkeHue B [lepronueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, HaxoxiacHue B Ipupoae. duszuueckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOEHHE aTOMa, HaxXOXJIeHUE B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (I1) u xxenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3NUYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEaKL Ui HAa MOHBI: MArHUs, KaJIbLMs, aJIFOMUHUSA, LIMHKA, XKeje3a
(IT) u xene3a (II1), mexau (1), HabmoneHNE M ONMKMCaHUE TPOIIECCOB OKPAITMBAHMS
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM()OTEPHBIX CBONCTB TUIPOKCHUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHUE DKCIIEPUMEHTAJIbHBIX 3aJa4 110 TeMe «BaxkHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepualibl B OBCEJHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XMMHUYECKUX peakiui B ObITy. IlepBas momolinps mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarollel cpeabl (MpeaenabHas AOMyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0TMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUANOB (CTEKIIO, CIJIABBI METAIJIOB, MOJUMEPHBIC
MaTtepuaihbl).

Mexcnpeomemmunie ceasu



Peanmzanust MeXnpeaMeTHBIX CBS3€H MpU HM3yYeHMH XUMHUHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JJIS1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCHU(PUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEb, SBICHUE, MAPHUKOBBIHI
3 PeKT, TeXHOIOTHS, MaTePHUAIIBI.

dwuszuka: Marepus, aTroM, OJCKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TONBI, PaJAMOAKTUBHOCTH, MOJIEKYJA, JJIEKTPUYECKHH 3apsiji, MPOBOIHHKH,
MOJYTIPOBOIHUKH, JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPHUMOCTH, KPHCTAIUTMYECKas
pemérka, CruiaBbl, (pU3MYeCKHe BEIWYWHBI, €AWMHHIIBI M3MEPEHUsS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢otocuHTe3, nbixaHWe, Omochepa, IKOCHCTEMa, MHHEPAIbHBIC
yI0OpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIIHHEIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
NIOJIE3HBIC UCKOMAaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS INPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3ybTaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUTalOTCA B XOJ€ OOyYeHHs XUMHUU B €IMHCTBE y4eOHOU WU
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe MpaBWJIaMd U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUCHTAIlUH U
paclIMpeHue OMbITa IEITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCIIUTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJEeJuI0, TMOHMMAaHUS 3HAYCHUS XUMHUYECKOM HAyKW B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpMaIuein o
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHSAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) TPAKIAHCKOr0 BOCIIUTAHUS

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEIbCKOM, TBOpPUECKOW MW APYrUX  BUAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH IIPH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOM Y4YeOHOUW JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MIO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTaBIISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YWUTATEIbCKOW KYJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSATENIbHOM pabdoThl € y4eOHBIMU TEKCTaMHU, CIPaABOYHOU



JUTEPATypPOr, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBaMH HWH(MOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENBbHOCTh, T'OTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHWUIO, TPOEKTHOH W  HCCIEIO0BATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH W YPOBHS OOYy4YEHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »W3HU, OCO3HAHUE TOCICICTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJIsI, HAPKOTHKOB, KYPeHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 1EJIECOO0pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHUE IIEHHOCTH 3[I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 370POBBIO, OCO3HAaHUE IIEHHOCTH COOIIOCHUS
paBMII 0€30MIACHOTO MOBEACHUS TP padOTe C BEIIECTBAMH, a TAKKE B CUTYaIIUAX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00AaNBbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX PE3YNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B ©€CTECTBCHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJSIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, DETyJATHBHBIE), KOTOpbIE OOecneynuBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHMPOBAaHUIO M OCYILECTBICHHUIO Y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHBbIE YUeOHbIE JeHCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHN (BBIAEISATH UX XapaKTEpHBIC
PU3HAKH, YCTAHABIMBAThH B3aUMOCBS3b C JIPYTUMH TOHATHUSIMH), HCIOJIB30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB M XUMHYECKUX PEaKIIUi,
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3yYCHHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIC, TI0 AHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEeMbIe B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmylia W ypaBHEHUE
XUMHYECKOW peakiuu — MpU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX MPEICTAaBICHUN BBIABISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciiegoBarejabCcKue 1eCTBUSA.

YMEHHE HCIOIb30BaTh MMOCTABICHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBBI [JIsi (OPMHPOBAHUS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHHIO, OPTaHHW3AIMd W TMPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHWE HaOIoIaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaThH 00OOIIECHUS U
BBIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEA0BAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PAa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MPEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMblE 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMu opMaMu rpauku U UX KOMOMHALIUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON ACATENBHOCTH MH(OPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpPY’Kalolled MPUPOIHOM
Cpelbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe YUeOHbIe 1elCTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiaM) JTUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMod  TeMmbl, (OpMyIupoBaTh CBOM  TNPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEACTAaBIATh  IOJYYEHHBIE  PE3YJIbTaThl  [MO3HABATEIbHOMU
JESTENbHOCTH B YCTHBIX M TIHCbMEHHBIX TEKCTaX; JejiaTb MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XUMUYECKOTO JKCHEPUMEHTa (J1abOpaTOPHOTO OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

YMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOW  JIEATENIBHOCTH  NIPH  PELICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3unui (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIeJIeHUEe KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryasiTuBHbIe YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEIBHO OIPEAENATh LEIH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI pEIIeHUsT YUeOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUN 33JaHUM C YUYETOM
MOJTyYeHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOIO pe3yJibTaTa 3asBICHHOW LEJIW, YMEHUE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PpE3yJbTaTOB IO OCBOCHHUI 00S3aTEIBHOTO
CoJIepKaHMsl, YCTaHOBJIIEHHOTO JaHHON (enepanbHOil paboueld MporpamMmoi,
BBIICJIAIOT: OCBOEHHBIE OOYYaIOIIMMMCS HAy4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NeUcTBUM, creuuduyeckue s nOpeaMeTHor obnactu  «XuMHUS», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  MHTEPHpETaluH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 kjiacce npeMeTHbIEC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHSTHUW: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS M HEOJHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBLHOCTh, CTENECHBb
OKHCJICHUS, XMMHUYECKasi peakius, KiaccuPukamus peakiuii: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUsl, peaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAANYC
aToMa, XMMHYECKasl CBs3b, MOJIAPHAs U HETMOJsSpHAs KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MAaccoBas JIOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHU U
NPUMEHATH 3TH HOHITUS MIPYU ONUCAHUH BEUIECTB U UX IIPEBPAILCHHUII;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBJieHUs (opMyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DBJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUU IO
dbopMynam, BHI XHUMHYECKOW CBsi3U (KOBajJeHTHasT W MOHHAasiA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica Ilepuognueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHHUMAHUE MEPUOANYECKON 3aBUCUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHusl B llepuonnueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TadOnmuHyto (opmy Illepuognaeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iuyaThb MOHATUSA «TJaBHas
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpymma (b-rpynma)», maneie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MeHnneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTAB M 3aps] AApa, oOIIee YUCIO IEKTPOHOB
U pacrnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YHUCIY M COCTaBY YYacTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKUE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKIAsl OMMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHUMHUYECKMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEPALUHA MBICIUTEIBHON AEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCU(PUKALHUIO,
BBISIBIICHUE MPUYMHHO--CJIEJACTBEHHBIX CBSA3EH — [JIl U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pEaKIHil, €CTEeCTBEHHO-HAy4YHbIE METOBbI
MO3HAHUS — HAONIOIEHHE, W3MEpEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBbIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJAOpPOAA U KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XUMHUYECKHME  OKCIIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble W



HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME UM  BOCCTAHOBIICHHE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHUCTaJUIMuecKas pemérka, KOppo3us METaljIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKOM pEAKUHH, MPEICIbHO JOMyCTUMAast
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
NPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI) CHUMBOJUKY JUIsl COCTaBlIeHHs (opMmyi
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS XUMUUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OnpeNeiEHHOMY KJacCy COeQuHEHUuM mo ¢dopMmyrnaMm, BHJI XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpebl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCAMHEHHUH, TUM KPUCTATUTMYECKOMN
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATh U XapaKTepH30BaATh
Tabiuunyto ¢opmy Ilepuonnyueckoi cCUCTEMbl XMMUYECKHX 3JIE€MEHTOB:
paznuyarh MOHSATUSL «rjaBHasg mnoArpynmna (A-rpymnma)» U «1modouHas
noarpynmna (b-rpymma)», manele ¥ OoJdbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHUYECKUX
ANEMEHTOB (COCTaB H 3apsij s1apa, oOOIIee YHCIO JJICKTPOHOB U
pacripefieieHie HMX 1O DJJICKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPHOJ0B U IIABHBIX NOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCcCU(UIIUPOBATH XUMHUYECKUE SJIEMEHTHI, HCOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TETIOBOMY 3(D(EKTy, M0 M3MEHEHUIO CTENEHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMKUE W CHEIHPUICCKUE XUMHYCCKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAAasi OMHCAHUE
npuMepaMu MOJIEKYJIIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KUCIIOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEeHa, YpaBHEHHUs pEaKIHid, MOATBEPKIAIOUINX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
INPOTHO3MPOBATh CBOICTBA BEMIECTB B 3aBHCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHHUS XHMHYECKUX TPEBpAIICHUNA B pPa3IUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnMoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAOH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB [0 TIONYYEHUIO U COOMpAHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTENIbHON JESTENbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEMATU3allUI0, BBIIBICHHE
IPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acos
Ne HaumeHoBaHue pa3aesnoB 1 DJIeKTpoHHbIe (LU pPOBHIE)
KonTposabnsbie IIpakTHyeckue
n/m TeM NMporpamMmmabl Bcero oOpa3oBaTejbHbIE PecypChl
padoThbI padoThI
Pa3nen 1. IlepBonayajibHble XMMHYECKHE TOHSITHSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmoreka 11IOK
' MIPAKTHYECKOH IS TEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemiectBa u xumuueckue 15 1 0 Bubmuoreka 1IOK
' peakuuu https://m.edso0o.ru/7f41837¢
Wroro mo pazneny 20
Paznen 2. Bakneiiliue npeacTaBuTe Il HEOPraHMYeCKHX BelleCTB
Boznyx. Kucnopon. [onsitue bubmmoreka 1HOK
2.1 6 0 0
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsrue o kucnorax 8 0 1 bubmmoreka 1HOK
' H COMAX https://m.eds00.ru/7f41837¢
Boga. PactBopsl. [Tonsitue 06 bubnmuoreka 1IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCChI 11 1 1 bubnuoreka 1IOK
' HEOPTaHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepunoanueckuii 3axkoH u [lepuoanueckas cucremMa xumudeckux 3jemMeHToB /1. U. MenneneeBa. CTpoeHHe aTOMOB.
Xumn4yeckas CBfi3b. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIC PeaKIINN



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

Ilepuoanueckuii 3aK0H U
[Tepuoguueckas cucrema

bubnuoreka 1HOK

31 XMMHUYECKHX d51eMeHTOB JI. U. ! https://m.edsoo.ru/7f41837¢
Mennene-esa. CtpoeHue aroma
XUMUYECKas CBA3b.
3.2 OKHUCIUTENBHO- 8 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKIII/II/I
Uroro o pazneny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB IT1O 68

[NTPOI'PAMME



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

9 KJIACC

KosmnyecTBo 4acoB DJIEKTPOHHBIE
HaunmMeHoBaHMe pa3/iesioB M TeM (uudposbie)
Ne i/ KonTtpoJsbHbIe IIpakTHuyeckue
NMPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMHYeCKHe peaKIUH
11 [ToBTOpenue u yriy6ieHue 3HaHuM 5 1 0 bu6mmoreka [HOK
' OCHOBHBIX Pa3/le]IoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX 4 0 0 bubmmoreka 1HOK
' peakuuii https://m.eds00.ru/7f41a636
13 DIEKTPONIUTUYECKAS IUCCOIUAINS. 8 1 1 bubmmoreka 1HOK
' XUMHUYECKHe PeaKIH B paCTBOPax https://m.edsoo.ru/7f41a636
Wroro mo pazneny 17
Pa3nen 2. HemeTa/lJibl M HX COeIMHEHUSI
91 OO0mmas XxapakTepUCTHKa XUMUIECKIX 4 0 1 bubmmoreka 1HOK
' sanemeHToB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
OOmias XapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 0 0 bubanorexa LOK
' PYIHEL €P https://m.edsoo.ru/7f41a636
COCMHEHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKUX Eufs 10K
noIMoTeKa
2.3 VA- . Azor, 7 0 1
OTICMEHTOR TPYMILEL A3OT, Gochop i ix https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOm1ass XxapakTepUCTHKAa XUMHUYECKUX
2.4 snemenToB [VA-rpynnsl. Yriaepoa u 8 1 2 Bubmuorexa [OK
' . Py ’ poA https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COSTMHEHUS
Uroro mo pazueny 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

Pasznen 3. MeTasLiIbl M MX COCAUHEHUA

31 06 . eTamio 4 bubnuoreka 1HOK
. TBA MCT B
HIHE CBOHC . https://m.edso00.ru/7f41a636
Bbubnuoreka 1HOK
. B 7 1
3.2 aKHEHUIIne METAJUIBI U UX COEIUHEHUS 6 https://m.eds00.ru/7f41a636
Uroro o pazneny 20
Paznen 4. Xumus u okpy:kaomas cpeia
4.1 BemecrBa 1 MaTepuasl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' m p https://m.edso00.ru/7f41a636
Utoro mo pazneny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P P https://m.edso0o.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka KonTtpoJbHbIe IpakTueckne
n/n Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypcsbl
1 [Ipenmet xumuu. Posib XuMuu B )KU3HU 1 0 0 bu6mmoreka [HOK
yenoBeKka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
Bubmuoreka 1IOK
2 11 1 0 0
OHSITHE O METO/aX MO3HAHUS B XUMHUHU httos://m.edsoo.ru/ff0d227e
[Ipaktrnueckas pabora Ne 1 «IIpaBuna paboTs
3 B J1a00OpaTOPUH U IPUEMBI O0paIleHUs ¢ 1 0 1 bubmmorexa LIOK
patop P batl https://m.edsoo.ru/ff0d23dc
nabopaTOPHBIM 000PYTOBAHHEM»
Yucreie BeniecTBa U cMecH. CriocoObl Bubmuoreka 1HOK
4 3 1 0 0
pasjaeneHus cMecein https://m.edsoo.ru/ff0d26ca
[IpakTudeckas padbora Ne 2 «Pa3nenenue
5 cMeceil (Ha mpuMepe OYUCTKYU MTOBapeHH 0N 1 0 1 bubanorexa LOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka 1{OK
6 A 1 0 0
TOMPLH MOJCIYIIH https://m.edsoo.ru/ff0d2a6¢c
XVMUYECKHE 3JIEMEHThI. 3HaKU (CUMBOJIbI) bubnmuoreka 1IOK
7 1 0 0
XHMHYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka 1IOK
8 II 1 0 0
POCTRIC I CAMIKHHIE BEMecTsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYIISIDHOE YUCHHE 1 0 0 bubnuorexa LOK
yIP i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSHCTBAa COCTaBa BEIICCTB. 1 0 0 bubmmoreka 1HOK



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

Xumunyeckas popmyna. BaneHTHOCTH aToMOB

XUMHUYCCKHUX OJICMCHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCUTEIbHAY aTOMHAs Macca.

bubmuoreka 1HOK

11
OTHOcuTeNbHAs MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOr'0 JIEMEHTA B Bbubmuoreka 1IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemectsa. Monb. MosnsipHas bubmmorexa 1HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 duzndeckne U XUMHYECKUE IBICHUS. Bubmuoreka 1IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku 1 ycioBHS IPOTEKAHUS bu6morexa [HOK
XUMHYECKUX PEeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUS MacChl BEIECTB. bubmmoreka 1HOK
XuMHUYECKNe YpaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KoJIM4ecTBa, MacChl BEILIECTBA Bubmoreka 1HOK
110 YPaBHECHHUSM XUMHUYECKUX PeaKIuid https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHIeCKUX peakuit
18 (coe I/IHE)HI/IHH A3JIOKCHHS 3aM: eHI:m Bubanorexa LOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — Y4YE€HBII1-
19 sHIMKIoNneancT. O000IICHE U Bubnuoreka LIOK
i AHCT: mv https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIsl 3HAHU I
20 Kontponbnas padora Nel mo Teme bubnunorexa LHOK
«BemecTBa 1 XUMHUYECKHE PEAKLIMH https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razo. CoctaB BO3ayxa.
21 Kucnopon — 3eMeHT u mpocToe BEUIeCTBO bubnuorexa LIOK
PoA P B ' https://m.edsoo.ru/ff0d448e
O3z0H
22 duznyeckrue U XMMHUYECKHUE CBOMCTBA bubmmoreka 1HOK



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

KHUCIIOpojia (peakiuk OKWCIICHUS, TOPEHHE).
[Tousartue 06 okcuaax

https://m.edsoo.ru/ff0d4614

Crnoco0bl moay4yeHHs KMCI0poJa B

Bbubmuoreka 1IOK

23 0 .
HAbOPATOpHH 11 MPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TenmoBoit 3 HEKT XUMUIECKON peaKIuH,
24 MMOHATHE O T??\/IOXI/IMI/I‘ICCKOM I;BHCI:II/II/I bubmmorexa TIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ DHIOTEPMHUUYECKUX PEAKIIUAX
Tonnueo (HepTh, yroiab U METaH).
25 3ar ﬂSHGIEHe(bl;OI% yj(a CITOCOOBI e)ro bubmmorexa TIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrnueckas padora Ne 3 mo Teme
26 «ITonmydeHnue u cobupanue KUCIopoaa bubmmorera TIOK
v Up poaa, https://m.edsoo.ru/ff0d4ae2
W3y4ECHHUE ero CBONCTBY
97 Boaopon — snemeHT u mpocToe BEHecTBO. bubmmoreka 1HOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 duznyecKkue U XUMUIECKHUE CBOMCTBA Bubmuoreka 1HOK
Bojopoaa. [IpumeHnenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE 0 KUCTIOTAaX U CONAX brbmmorexa TIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl Moy4YeHust BOA0Opoaa B bubnmuoreka 1IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[MpakTudeckas padora Ne 4 mo reme
31 «llonydenune u cobupanue Bogopoaa bubnuorexa LIOK
y . P ACPOAd, https://m.edsoo.ru/ff0d4f42
W3yYCHHUE €r0 CBOHCTBY
bubnuoreka 1IOK
32 M i 00BE .3 A
OIGIPHBL ODHOM [H3OB. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIUYECTBa BEIISCTBA bubmmoreka 1HOK



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
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https://m.edsoo.ru/ff0d542e

ras3a 1o ero U3BeCTHOMY KOJIUYECTBY
BEILIECTBA HJIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenns 00bEMOB ra3oB 10 ypaBHEHUTO

Bbubmuoreka 1IOK

34 0Bé
peaknuu Hil OCHOBE 3aKOHA 00BEMHEIX httos://m.edsoo.ru/f0d5708
OTHOIIIEHHUI ra30B
35 dusndeckue U XUMHYSCKHE CBOMCTBA BOJIBI bubmorexa TOK
b https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHu. [TonsaTue 00 bubmoreka 11IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputenb. HacheillieHHBIE U
37 Herlllacm eI:IHI:Ie ZCTBO bl MaC(I:I(I)Baﬂ oIS bubmmorera TIOK
B p Pbl. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpPE
[MpakTudeckas padora Ne 5 mo reme
38 «IIpurotoBjieHHE PAaCTBOPOB C ONPeACIEHHON bubmmorera TIOK
p . N p p pel https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA»
39 Kontponbsnas padora Ne2 mo reme bubmmorexa [HOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTas, KIaccuuKamms, Bubmuoreka 1HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune U XUuMHYECKHE CBOHCTBA
41 o bu6mmoreka 1{OK
KHCJIOTHBIX, OCHOBHEIX M aM()OTEPHBIX
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUS: COCTaB, KiIaccupukarws, bubmmoreka 1HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue u XuMHU4YeCcKre CBONCTBA bubnunorexa LHOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kwucnorsi: cocras, knaccuduxarus, bubmmoreka 1HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka 1{OK

45 [TonyyeHue U XUMHUUYECKHE CBOMCTBA KHUCIIOT
ye https://m.edsoo.ru/ffOdfee?
46 Conu (cpeaHue): HOMEHKIIATypa, CIIoCOObI bubmoreka 1IOK
MOJTYy4YEHUS, XHMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktnueckas pa6ora Ne 6. Pemenue
47 SKCIEPUMEHTAJbHBIX 33/1a4 110 TEME bubmmorexa 1HOK
«OCHOBHBIE KJIACChI HEOPTaHMYECKHX https://m.edsoo.ru/00ad9b7c
COEUHECHUN»
48 I'enernueckas CBsI3b MEKY K1aCCaMHU bu6mmoreka [HOK
HEOPTaHWYECKUX COCIUHCHHI https://m.edsoo.ru/00ad9a50
Bubmuoreka 11OK
49 O0600menne u cucTemMaTu3ays 3HaHUH
H . https://m.edsoo.ru/00ad9cb2
Kontponsnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHl HEOPTraHUYECKUX brbmmorexa TIOK
o P https://m.edsoo.ru/00ad9ela
COeTUHEHUI
[TepBble OMBITKY KiaccupuKanuu
51 XMUMHYECKUX 31eMeHTOB. [lonaTue o rpymmax bubmmorexa TIOK
’ pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
ITepnomnueckuii 3akoH u [lepnoanueckas
Bubmuoreka 1HOK
52 cucTeMa xuMuueckux anementos 1. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 I bu6mmoreka 1HOK
€pUOJIbl, TPYIIIbI, TTOATPYIIIBI
PHOARL TPYT ATPY https://m.edsoo.ru/00ada52c
54 Crpoenue aToMoB. COCTaB aTOMHBIX SIAED. bubnunorexa LHOK
W3oTomnbl https://m.edsoo.ru/00ada342
CTtpoeHune 3JeKTPOHHBIX 000J0YEK aTOMOB
. bubnuoreka 1IOK
55 anemeHToB [lepuoanueckoii cucremsl /. U.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHYCCKOI'O 3JIEMCHTA IIO

bubmuoreka 1HOK

56 ero nojioxxenuto B [lepuoauueckoii cucreme https://m.edsoo.ru/00ada824
H. 1. Menneneena
3nauenue [lepuoguueckoro 3akoHa st
57 pa3BUTHSA Hayku U npaktuku. J[. W. bubnuoreka [{OK
MenieneeB — y4&€Hbli, nexaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
58 DIEKTPOOTPULATENBHOCTH ATOMOB bubmmorexa 1HOK
XHMHUYECKUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
Bubmuoreka 1IOK
> Horiast XuMHIECKast cossh https://m.edsoo.ru/00adac34
60 KoBanenTHas monsipHas XHMHYECKasi CBS3b Bubanorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HemossipHas XUMHYECKas CBS3b Brbmorexa [IOK
https://m.edsoo.ru/00adaab9
Bubmuoreka 1HOK
62 Cremnetih OKHCIeHs https://m.edsoo.ru/00adae28
Bubmuoreka 1HOK
63 OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIC PEaKIINU
https://m.edsoo.ru/00adb076
bu6mmoreka 1{OK
64 OKuCcIUTENN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
65 Kontponbsnas paborta Ne4 o teme «CtpoeHue bubnunorexa [HOK
aToMa. XMMHUYECKas CBSA3bY https://m.edsoo.ru/00adb486
66 PesepHbIii ypok. O600mIeHE U bubnunorexa LHOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O600mIeHNE 1 bubnunorexa LHOK
cucTeMaTu3anus 3HaHUHI https://m.edso0.ru/00ad9ch?2
68 PesepBHbIil ypok. O6001IeHNE 1 bubnunorexa LHOK
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cUCTEMAaTHU3allus 3HAHUN

https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB 11O ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acos JJIeKTPOHHBbIE
undposbie
Ne i/ Tema ypoka KonTtpoJsbHbIe IIpakTHyeckue bp
Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Ilepunognueckuit 3akoH. Ilepunonnueckas
1 CHCTeMa XMMHUUYeCKuX 3yemMenToB /. 1 1 0 0 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
2 XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX 1 0 0 bubanorexa LIOK
p P https://m.edsoo.ru/00adb6b6
MIePUOJIOB
3 Knaccugukamnus 1 HOMEHKIATypa 1 0 0 bubmmoreka 1HOK
HEOPTaHWYECKUX BEIIECCTB https://m.edsoo.ru/00adb7e2
Buabsr XuMmudeckoif CBSI3U U THITBI Bubmuoreka 1IOK
4 . 1 0 0
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo teme
5 «IToBTOpeHue u yriyOiieHre 3HAaHUN 1 1 0
OCHOBHBIX pa3eoB Kypca 8 kiacca»
5 Knaccugukanust XuMHUYECKUX peaKkuii o 1 0 0 bubnmuoreka 1IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOU PEAKIUH.
7 [ToHsiITHE O TOMOT€HHBIX U T€TEPOreHHBIX 1 0 0 bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
3 ®DaxkTOpHI, BIUAIONME HA CKOPOCTH 1 0 0 bubnuoreka 1IOK

XUMHUYECKOMU pC€aKIuu U MOJIOKCHHUC
XUMHUYCCKOI'0O paBHOBECHA

https://m.edsoo.ru/00adc28c
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OXUCINTEIIbHO-BOCCTAHOBUTEILHEIC

bubmuoreka 1HOK

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

10 Teopus 2NEKTPOIUTUYECKON TUCCOLMALINN. bubnuoreka [{OK
CunpHble U cinaldble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHS peaKIyi bubmorexa HOK

M peaxtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAHUH
12 B CBETE NPEJICTaBICHUN 00 bubmmorexa TIOK
pedt . https://m.edsoo.ru/00add5d8
AIEKTPOIUTHIECKON TNCCOIMALIAN
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHHUH 00 JICKTPOIMTHYCSCKOMN Brbmorexa [IOK
ped P https://m.edsoo.ru/00add8b2
JIACCOLMAIAYN
14 [TonsATHE O THIPOIU3E CONCH brbmmorexa TIOK
AP https://m.edsoo.ru/00add9d4
Bubmuoreka 1HOK
15 OO06001IcHIE U CUCTEMAaTH3a 3HAHMH
HHCHIE 1 CHETEMATISANINT SHatH https://m.edsoo.ru/00addd12

16 [IpakTuyeckas padora Ne 1. «Pemenne bu6morexa [HOK
AKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
KonTtponbsnas padora Ne2 mo reme

17 «INEKTPOIUTHYSCKAS JUCCOIUALIMS bubmmorexa TIOK

P 8 HHALHA. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIHH B PACTBOPAX)»

18 OO6m1as xapaKTepUCTHKA TaJOTEHOB. bubnmuoreka 1IOK
XHUMHUYECKHE CBOMCTBA HA IIpUMEpE XI0pa https://m.edsoo.ru/00addfe2
Xmopoomopoa. ComsHast KUCIOTa,

POBOAOP . bubnuoreka 1IOK
19 XUMHYCCKHE CBOWCTBA, TIOITYICHHE,
https://m.edsoo.ru/00ade104
MPUMCHCHHUE
20 [MpakTuyeckas padora Ne 2 mo reme bubmmoreka 1{OK

«HOJ’Iy‘ICHI/IC COJISTHOM KHCJIOTbI, U3YYCHHC

https://m.edsoo.ru/00ade348
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€6 CBOICTBY

Brrunciaenus mo YPaBHCHHAM XUMHNYCCKHUX

bubmuoreka 1HOK

21 fl zgiif;’ CCJIH O HS pEArcHTon Aat B https://m.edsoo.ru/00ade488

29 OO6m1as xapakTepucTruka 3j1eMeHToB VIA- bubmmnorexa [{OK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpormnHsie MOI[I/I(bI/If(aHI/II/I cepm.v Bu6morexa LIOK

23 Haxoxenue cepsl 1 €€ COeIMHEHU B
npupoe. XUMHIECKAE CBOMCTBA CEpPhI s,/ edsu0.1u/0AdeGE

24 CepoBopopon, ctpoeHue, pusndeckne u bubmmoreka 1HOK
XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcu el cepsl. CepHas KMCIIOTA,

25 (¢u3nIecKre 1 XUMHIECKHUE CBOMCTBA, bubmmorexa TIOK
. https://m.edsoo.ru/00adea28
XVMHYECKHE PeaKkInu, JexKallrue B OCHOBE

26 MPOMBITIUICHHOT'O CI10c00a MOTyIeHUS bubmorexa [HOK
CEpPHOM KUCITOThI. XUMHYECKOE 3arpA3HCHIE https://m.edsoo.ru/00adec8a
OKpYXKaroIei cpenbl COeNMHEHUSIMHU CephbI

97 Brruncienne MaccoBOM JTOIM BBIXOZAA bubmuoreka 1IOK
MPOAYKTa PEaKIHH https://m.edsoo.ru/00adec8a
OO6mast XxapaKTEepUCTHKA 2JIEMEHTOB V A-

08 rpynnsl. A30T, pacnpoCTpaHeHUE B bubnuorexa [HOK
npupojae, Gu3ndecKue U XUMHICCKHUE https://m.edsoo.ru/00adeea6
CBONCTBA

29 AMMHUaK, ero pu3ndecKue U XUMHUICCKHUE bubnuorexa L{OK
CBOMCTBA, MOJTYyYCHUE U IPUMCHEHHUE https://m.edsoo.ru/00adf004

30 [MpakTuyeckas padora Ne 3 mo reme bubmoreka 1{OK

«HonyquHe aMMHaKa, U3y4CHHUE €ro

https://m.edso0.ru/00adf180
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CBOHCTBY

A30THas KUCIIOTa, €€ PU3NUYEeCKHue U

bubmuoreka 1HOK

31
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBanne HUTPATOB U COJICH aMMOHUS
39 B KaueCTBE MUHEPAIBHBIX YI0OpEHUH. bubmuoreka [{OK
XUMHUECKOe 3arpsa3HEHUEe OKpYKarolen https://m.edsoo.ru/00adf518
CpeIbl COSMHEHHMSIMHA a30Ta
dochop. Oxcun pochopa (V) u pochopnas
33 c q()) I; ¢bus He(?: Z) ) e(ciz) g) ’ bubmmorexa TIOK
KHCJIOTa, PU3HYCCKUE U XUMHUYCCKU
. https://m.edsoo.ru/00adf68a
CBOHMCTBA, MOTy4YCHUE
Hcnons3zoBanue GpocdaToB B KauecTse
34 MHUHEPAIBHBIX YIOOPEHNN. 3arpsa3HeHuE bubmmorexa LOK
PRVIDHLR YAOOPEHHH. 54T https://m.edsoo.ru/00adfc20
MPUPOAHOM cpenbl pochaTamu
35 Yrnepon, pacnpocTpaHeHHe B IPUPOJIE, bubmorexa [HOK
(¢U3MYeCcKre U XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yraeposa, ux Gu3ndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHYCCKUE bubmoreka 11IOK
npo0JeMbl, CBSI3aHHBIE C OKCHIOM Yyriiepojaa https://m.edsoo.ru/00adfebe
(Iv)
bu6 OK
37 YronabHas KUCIOTa U €€ CONn nommorexa 1
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 mo Teme
" bubnuorexa [HOK
38 [Tonmyyenue yriekucioro rasa.
https://m.edsoo.ru/00ae027e
KadectBennas peaxius Ha kapOboHaT-uoH"
[TepBoHavanbHBIC TOHATHS 00
bubnuoreka 1IOK
39 OpraHMYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ae054e
COEJIMHEHMSIX YIiiepoja
40 Kpemuuii u ero coefuHeHUs bubnuorexa L{OK
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https://m.edso0.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemienne

OKCIICPUMECHTAJIbHBIX 3aa4 11O TEMC

bubmuoreka 1IOK

# «BakHeMIe HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHCHUS»

KontponbHas pabora Ne3 o Teme

42 «BaxxHelmue HeMeTaIbl 1 UX Brbmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS»
OO6m1as xapakKTepUCTUKA XUMHUUECKUX

43 3JIEMEHTOB — MeTaJlJoB. MeTamnyeckas bubmmoreka 1HOK
CBSI3b U METAUTMYECKasi KPUCTAITNIECKAs https://m.edsoo.ru/00ae103e
peméTrka. PU3HYECKHE CBOWCTBA METALIOB
XHUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DJICKTPOXUMHUYCCKUH Pl HANPSHKCHUN bubamorexa LIOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mue crocoOb! TOTydeHUS METAJIOB.

45 CnnaBsl. Beruncnenus mo ypaBHEHUSIM bu6morexa [HOK
XUMUUYECKUX PEaKIUi, eClIi OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UU METAIIIOB bubmmorexa HOK

https://m.edsoo.ru/00ae1278

47 IllemoyHbIe METaJIIBI Bubnuoreia LIOK

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

48 OKcuAbl ¥ TUAPOKCUJIBI HATPUS U KAJTHS bubmorexa HOK

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

49 IllenoyHoO3eMeNbHBIE METAJbI — KaIbIUK U bubmmoreka 1HOK
MarHui https://m.edsoo.ru/00ae15e8

50 Bakneime coeTMHEHUS KaJIbIHsA bubmorexa TIOK

https://m.edsoo.ru/00ael15e8
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o1

O0001IeHNE U cCUCTEMATU3ALMS 3HAHUI

bubmuoreka 1HOK

52 JKécTKkoCTh BOIBI U CIIOCOOEI €€ yCTpaHEHUA
A yerp https://m.edso0.ru/00ae1886
[IpakTrnueckas pa6ora Ne 6 mo Teme
53 "YKécTKOoCTh BOIBI U METOIEI €8 bubmmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHeHUs
Bubmuoreka 1IOK
54 AnroMuHuR
https://m.edso0.ru/00aelc64
55 AMdoTepHbIe CBOICTBA OKCHIA U bu6moreka [HOK
THAPOKCHIA https://m.edsoo0.ru/00aelc64
56 Weneso Bubmuoreka 1IOK
https://m.edso0.ru/00ae1d86
57 Oxcubl, ruApoKcu bl U conu xenesa (1) u bubmmnoreka 1JOK
xkenesa (11) https://m.edsoo.ru/00ae35e6
58 O0001eHre U cucTreMaTu3anys 3HaHUH
[IpakTugeckas pabora Ne 7. Pemenne
59 DKCIIEPUMEHTAIBHBIX 3aa4 10 TEME bubmorexa T{OK
P . https://m.edso0.ru/00ae3de8
«Baxxuelimue MeTaaIbl U X COETUHEHUI
Brrauciienus mo ypaBHeHUSIM XUMHUYECKUX
€aKI Ui, eclid OJUH U3 PEareHTOB JIaH B
60 P 5 P bu6mmoreka 1{OK
N30BITKE UIIH COLEPIKUT IIPUMECH.
Hep N P https://m.edsoo.ru/00ae1750
BrrunciieHus MaccoBOM JOJIM BBIXOA
MPOAYKTa PEAKIHH
61 O00011eHre U CUCTEMATH3aLUs 3HAHUI
62 Kontponbsnas padora Ne4 no reme
«BaxHelimue MeTaaabl U UX COETUHEHUSI
63 BemiecTBa u MaTepuaibl B TOBCEIHEBHOMN bubmuoreka 11IOK

KHN3HHU YCIIOBCKA

https://m.edsoo.ru/00ae3f50
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XUMHUUYECKOE 3arpsA3HEHHUE OKPYKaroIIe

bubmuoreka 1HOK

o4 cpeabl . https://m.edso0.ru/00ae4270
65 Posb xuMuu B pelieHuH SKOI0THYECKUX 1 bubnunorexa [{OK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001eHNe 1 1 bubmmnorexa [{OK
CHUCTeMaTH3alus 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepHblii ypok. O606mienue u 1 bu6mmoreka [HOK
CHUCTeMaTH3alus 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepHbIii ypok. O6006menue n 1 bu6moreka [HOK
CHUCTEMaTH3alus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
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