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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMUM HAa YpPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHMs COCTABIICHA
Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTENbHOM
IIPOrpaMMbl OCHOBHOrO oOwiero oopasoBanusi, npeacrtaBieHHbix B @I'OC OO0O, a
Takke Ha OCHOBe (enepanbHOM pabodeil mporpaMMbl BOCIHUTAHHMS U € Y4YETOM
KOHULEMIMKA TpernojaBaHus ydeOHOro mpenmera «XuMHsS» B 00pa30BaTEIbHBIX
opranusanusax Poccurickon @enepanuu.

[Iporpamma 1o xumuu Aa€T TpPEACTaBICHHUE O LeNsAX, OOIIel cTpaTeruu
oOy4YeHHMsI, BOCIIMTAHUS U Pa3BUTUS OOYHYAIOIIMXCS CPEACTBAMHU YUEOHOIro IMpeaMeTa,
YCTaHABIMBAET  00s3aTeIbHOE  MPEAMETHOE  COJAEpX aHUe,  IpeayCMaTpUBaeT
pacrpeneneHue €ro Io KiaccaM MW CTPYKTYpHpPOBaHHME IO pasfenaM M TeMmaM
NporpaMmMbl 1O  XMMHH, ONpEIEIseT  KOJUYECTBEHHbIE W  KaueCTBEHHBIE
XapaKTepUCTUKH COJEP)KaHUSA, PEKOMEHIYEeMYI0 TIOCJeJI0BATeIbHOCTh HW3YYECHHS
XUMHHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOro
npolecca, BO3PACTHBIX OCOOEHHOCTEH 00y4aroluxcs, ONpenensieT BO3MOKHOCTHU
npenMera i peanu3alud  TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO O00pa3oBaHUsl, a TAKKe
TpeOOBaHUI K pe3ysibTaTaM OOy4YeHHs] XUMUU Ha YPOBHE IEJIe n3ydyeHus npeaMera u
OCHOBHBIX BHJIOB Y4YeOHO-IIO3HABATENBHONW JICSTENIbBHOCTH  OO0ydYarolerocs 1o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHMEe XUMHH CIYXKUT OCHOBOM Il  (OpMUPOBaHHMS MHUPOBO33PEHUS
o0Oy4aroIerocs, ero MpeJCcTaBiIeHU 0 MaTepuaIbHOM €JUHCTBE MUpPA, BAKHYIO POJIb
urparot popmMupyeMbie XUMHUEH TIPEICTaBICHUS O B3aUMOIPEBPAIIEHUX IHEPTUU U 00
HBOJIIOIMH BEIIECTB B MPUPOJIE, O MyTIX PEUICHUs IrI100aJbHBIX MPOOJIEM YCTOHYMBOTO
pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, SHEPTETUUECKOW, MUILEBOM M HKOJOTHUYECKOU
0e301acHOCTH, POOIIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peau3allii BO3MOKHOCTEH NIl caMOpas3BUTH U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKIMOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OpMHpOBaHHE MBIIUJICHUS U TBOPYECKUX CHOCOOHOCTEH
OoOyyarouMxcs, HaBBIKOB  HUX  CAMOCTOSATENIbHOM  yuyeOHOW  JesATEeNbHOCTH,
HKCIEPUMEHTANbHBIX W  HCCIEJOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(HECCHOHATLHON IeITebHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUIEHUS, 3aKjIaJblBAa€T OCHOBBI
LIEJOCTHOTO B3IVISIIa HA €IMHCTBO MPUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIINXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOIMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlaHHble HampaBieHUss B OOy4YeHUMM XHUMHHM OOECHEUYUBAIOTCA crenuukon

colepKaHusi ~ yd4eOHOro  mpeameTa,  KOTOpbI  sBIsE€TCA  MEAarormyecku
aJanTUPOBAHHBIM OTpakeHHMEM 0a30BOM HAyKM XHMHHM Ha OINPEAEIEHHOM JTamne eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHUE OOYYalOIIUMHCS CHUCTEMbl T€PBOHAYAJBHBIX TOHSITUNH XHUMHUHU, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUN OpTaHUYECKOU
XUMUHU.

CtpykTypa cojAep)kaHHs TporpaMMbl MO XUMHUU cQopMHpOBaHa Ha OCHOBE
CUCTEMHOro mnoaxoja kK €€ uzyueHuto. Colep:kaHue CKIaAbIBA€TCS U3 CHUCTEMBI
MOHATUN O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XUMHYECKOU
peakiuu. OO0e 3TH  CHUCTEMBI CTPYKTYpPHO OpraHW30BaHbl MO  MPUHIUIY
MOCJIEIOBATEILHOTO PA3BUTHUSl 3HAHUNW HA OCHOBE TEOPETUYECKHUX MPEACTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOU CBA3U;

— TIpeACTaBICHUN 00 DJIEKTPOIUTUUECKON JUCCOIAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUSA PACCMATPUBAKOTCS HA OCHOBE SMIIUPUUYECKHU MOJYUYECHHBIX
U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS TIOCJICIOBATEIBHO OT OJHOTO YPOBHS K
JIPYroMy, BBIOTHSS QYHKIMH OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U TOJIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nMporpaMMebl 10 XUMUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPECTABICHUS
O XMMHYECKON COCTABJISIOIIEH HAy4YHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOM
OPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO M METOAaM II03HAHUS B
Hayke. M3yyeHne XUMHUM MPOUCXOIUT C MPUBJICYCHUEM 3HAHUI U3 paHee U3yUYEHHBIX
y4eOHBIX TIpeaMeToB: «OKpyxaroud Mupy», «buomorus. 5—7 knacce» u «®duszuka. 7
KJIace».

[Ipy u3ydeHUrn XMMUU TPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM
HAyKW KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW MeATeIbHOCTH
YelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJIBTYpHL. 3amada y4eOHOTO
IpeaMeTa COCTOUT B ()OPMHUPOBAHUU CHUCTEMbl XMMUUYECKHX 3HAHUN — BaKHEUIIHUX
(GhakToB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX IOJOKEHUN, JOCTYIMHBIX O00OIIEeHUIA
MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAYKH, B MPHUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPU W3YYCHHH BEIIECTB M XWMHUYECKHX pPEakiuid, B (HOPMUPOBAHUH W
Pa3BUTUHU TO3HABATENbHBIX YMEHUN W UX MPUMEHEHUU B Y4EOHO-TIO3HABATEIBHOU U
y4eOHO-UCCIIEIOBATENIbCKON  JIEATEIbHOCTH, OCBOEHUM  MpaBmil  0OE€30MaCHOIO
oOpallleHusl C BEIIECTBAMH B MTOBCETHEBHOM JKH3HHU.

[Ipy wW3ydeHWH XWMHUM HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Ba)KHOE
3Ha4YeHUE MTPUOOpETU TaKUe LEeIH, Kak:



— ¢dopMupoBaHUE UHTEUIEKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSITEILHOMY NPHUHSATHUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOYYEHUS Ha CUCTEMATHYECKOE MPUOOIICHNE 00YUYaIOIINXCS K
CaMOCTOSITEIbHOM TO3HABAaTENbHOW JESATEIBHOCTH, HAy4YHBIM METOJaM TO3HAHUS,
dbopMUPYIOITUM MOTHUBAIIUIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUMU;

— o0ecreueHre YCJIOBUM, CHOCOOCTBYIOIIUX MPUOOPETECHUIO O0YyUYarOIIMMUCS
OmbITa Pa3sHOOOpPA3HOM JEATETLHOCTH, T[IO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HMEIONIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JACATEILHOCTH;

—  (QopmupoBaHue o0med  (PYHKIUOHAIBHOM ¥ €CTECTBEHHO-HAay4YHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSICHSATH M OIICHUBATH SIBIICHHUS OKPY KAIOIIETO
MHUpA, UCTIOIb3Ys 3HAHUS U OIBIT, OJYYECHHbIE TTPU U3YYECHUU XUMUU, IPUMEHSITh UX
MIPU PEIIeHUHU TPOoOJIeM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIEATEIILHOCTH;

— (opMupoBanue y 00ydaromuxcs T'YMaHUCTUYECKUX OTHOIICHWUM, TTOHUMaHUS
IIEHHOCTH XUMUYECKUX 3HAHWU IS BBIPAOOTKH DKOJIOTHYECKH IIEJ€CO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOU JCSATEIHLHOCTH B IEJISX COXPAHEHUS CBOETO 370POBbS U
OKPYKAIOIIEH IPUPOTHON CPEBI;

— Ppa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEUCCKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAMPABIEHHOCTH JTabHENIIIET0 00 YUEeHHUS.

OO61iee 4Kciio 4yacoB, OTBEAEHHBIX JIJISI U3YUYEHUS] XMMHUHU HAa YPOBHE OCHOBHOT'O
obmrero obpa3oBaHus, cocTaBisier 136 dacoB: B 8 kimacce — 68 wacoB (2 4daca B
HeJe0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAaHMUS B XUMUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHME BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3sioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONKHCAaHUE  PE3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BelecTBo. HaxoxkzaeHue kuciopona B mpupojie, (U3MYECKHEe U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(EeKT XUMUYECKON peakuuu, TEPMOXMUMHYECKHE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Quznueckue W XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coenunennit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. @uzndyeckue 1 XMMHUYECKUE CBOWMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCJIOPOJa, HAOII0IEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOPaX KUCIOT U IIETOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellmne KiIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJTOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPyIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiIaccuukanus, TEePUOAUYHOCTb, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO H XUMHUYECKasl peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBHHM C IIOJOKEHUEM »3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIHMH BEHIECTB, MO TemioBoMYy 3¢ dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcoOJel B CBeTe MpEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUANIOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUS), paclio3HaBaHNEe HEOPraHMYeCKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHUE B MIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpocHHE, (QU3UYECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEJCTaBUTENs Klacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, uUMYecCKue M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCIEHUS.  YTJIEepoi,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKK YTIEBOJAOPOAOB (Yroib, NTPHPOAHBIA Ta3, He)PTb),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHellue CTpouTeIbHbIE MaTepUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCAUHECHHSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HakKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (PocdaT-uoH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK aiMasza, rpaduta, QysuiepeHa, O3HaKOMIJIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . U.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl monyyeHus wmetamioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXJCHUE B IPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux snemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [leproanyueckoid CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, WX (HUBHUECCKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOM BOJBI, MpOLECCa TOPEHUS JKelie3a B KHUCIOPOJIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMHU HAaTpus, Kajlusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHnn 3K0JI0rM4ecKux
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICb, SBJICHUE, IaPHUKOBBIMI
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
NOJYTIPOBOJHUKHM, JMDJCKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢dorocunHTe3, npixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSL CHCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllUA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJui0, TMOHMMaHWs 3HAYCHHS XUMHUUYECKOW HayKH B JXHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOTUMBIE i OOBSICHEHUS HaOII0/IaeMbIX TMPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPEIAMETHBIX 3HAHWUW TI0 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MUecCKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peILIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH NPUPOIHOU CPEOH, JJIsI MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIINAI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOECHeYnBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHSITHUU (BBIACTATh UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIONb3YEeMbIC B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelieHuH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPraHHW3alMd W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OICHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WTIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpaMMmami,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTuBHBIE YHMBepcaibHbIe YUeOHbIe 1elCTBUSA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  O3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pElIeHUsT yYeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHON LEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueil mporpaMmoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAS KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTMHECHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaipo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHNUE IPUMEPAMHU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro DdJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCHU(PUKaAINIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKOM pEaKUuu, MPEAebHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI DJIEKTPOHHOTO OanmaHca 3TUX PEaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »JJIeMEHTa 1o (dopMyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSAMH 10 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HA
1.1 TECTBOSH HVH T 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JIeATeTLHOCTH
YyeJoBeKa
BemectBa 1 xuMugeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakiuu
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bos3nyx. Kucaopon. Ilo e
2.1 AYX. RHCITOPOA T 6 1 https://m.edso0.ru/D5BORTY30
00 oxcruaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopma. PactBopsl. [loustue 00
2.3 s p 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1 https://m.edso0.ru/0T5A5SMOWT
HEOPraHWYECKUX COCAMHEHUM
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMUYECKnX deMeHToB J1. 1. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenneneeBa. CtpoeHue
aToma
XuMudeckas CBS3b.
3.2 OxucauTensHO- 8 https://m.edsoo.ru/F6AOA8SDPF
BOCCTAHOBUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE BpeMs 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KosmmuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKUX
1.2 y P 4 hitps://m.eds00.ru/AFNAL WG7U
peaxmuit
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKUX
2.1 - P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpymnmel. ["amorenst
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/JPJ200VJX
KpEMHUH U UX COeTUHEHHS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO6mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L 6NJ8
3.2 Baxxuelimme MeTauibl U KX COSTUHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kamomias cpeaa
B
4.1 CHICCTRA T MATCPHATHL B 2KHSHH 3 https://m.eds00.ru/TENBWEE7Y
YeoBeKa
Hroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KoaunuyecTBo 4acoB

JlaTa
Ne Kourpoas | IIpakTn DJIeKTpOHHbIe LN poBbIe
Tema ypoka Bcee H3Y4YeH
n/n HBIE YeCKHue st OﬁpaSOBaTeJH)HI)Ie pecypcehl
ro
padoThI padoThI

IT .P

1 DEIMET XUMUH. TOIb KUMUH B KUIHHA 1 https://m.edsoo.ru/L62DS2CZR
yesoBeka. Tena u Bemecrsa

2 ITonarre o MeTogax MO3HAHUSA B XUMUH 1 https://m.edsoo0.ru/9ZJAEW050
[IpakTnueckas padorta Ne 1 «IIpaBuia paboTsl B

3 nabopaTopuu U MPUEMBI OOpaIICHUS C 1 1 https://m.edsoo.ru/L5EW4353D
1a00paTOPHBIM 000PYTI0BAHUEM))
UYucrele BemecTBa U cMecu. Criocod

4 HCTHIC BEIECTR UH meer. L i 1 https://m.edsoo.ru/6TME21FW$8
paszneneHus cmeceit
[Ipa eckas pabota Ne 2 «Pa3nenenue cmeceii

5 paKtieckas pabot « HUH HHe cmecen 1 1 https://m.edso0.ru/K3LS5MCRY
(Ha mpuMepe OUMCTKU OBAPEHHOM COJIN)»

6 ATOMBI 1 MOJICKYJTBI 1 https://m.edsoo.ru/BLS04WTB8

7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CMBOJIBI) 1 https://m.edsoo.ru/AH3DADNA
XUMHYECKUX 3JIEMEHTOB X
[IpocThlie U cloXKHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MMOCTOSIHCTBA COCTaBAa BEUIECTB.

10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 https://m.edsoo.ru/IMC496F X6
XUMUYECKUX HJIEMEHTOB
OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS

11 1 https://m.edsoo.ru/P1ZPCIMDX

MOJICKYJIIpHasg Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

MaccoBas 1011 XUMHAYECKOTO JIEMEHTA B

https://m.edsoo.ru/GHV580MV

12
COCIUHEHUU E

13 KommnuecTtBo BeniectBa. Mois. MousipHas macca https://m.edso00.ru/368UNL5Y2
dusznueckrue U XUMHUYECKHUE SIBIIEHUSL.

14 https://m.edsoo.ru/YZM8S6ATH
XuMUYecKas peakius
ITpn3Haku U yCIOBUA IIPOTEKAHNS XUMUYECKUX

15 p Ny Y p https://m.edsoo.ru/N6DVNJKQ5
peakimit
3aK0H COXpaHEHHUS MacChl BEIECTB.

16 P H https://m.edso00.ru/M8DS4IHVM
XHAMHUYECKUE YPAaBHEHHUS
BrrunciaeHus KomuecTBa, Macchl BELIECTBA 10

17 . B https://m.edsoo.ru/LUY9U3EQE
YPaBHCHUSIM XUMHUYECKHUX PEaKIIni
Knaccudukaiust XUMHYECKUX peaKIIH

18 (uca pead, https://m.edsoo.ru/L4807LAGB
(coenuHeHMs, pa3IoKEHUS, 3aMEeIIEHUs, 0OMEHa)

19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. https://m.edsoo.ru/PIWARH3A
O0001IeHne 1 cucTeMaTU3alus 3HAHUH B
Ko o ast padora Nel mo Teme «BemecrBa

20 HTPOILHAH pador O TEME «bemects https://m.edsoo.ru/ON62SNERU
U XUHMHYeCKHe peakium»
Bo3nyx — cMech razos. CoctaB Bo3ayxa.

21 Kucnopom — 3neMeHT U IpoCcToE BEMIECTRO. https://m.edsoo.ru/XONONRN1P
O30H
dusnveckrue 1 XMMUYECKHE CBOMCTBA KHCIIOPOIa

22 (peakmuu okucaeHus, ropenue). [lonstue 06 https://m.edsoo.ru/FBS1JRKMB
OKCHIAX
Crioco0blI MOJIyUYeHUs KUCIIOPOAa B 1a00paTopun

23 i post patop https://m.edsoo.ru/\VJWB6A2RD
U npomsbliiieHHOCTH. [IpuMenenne kucnopoaa
TennoBoii 3pPEeKT XUMHUUECKON pEaKIINH,

b peartt https://m.edsoo.ru/PNMKJZHK
24 MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUHU, IK30-

1 SHAOTCPMHUUYCCKUX PCAKIUAX

X



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX

TormBo (HedTh, yroib 1 MeTaH). 3arpsisHEHHE

https://m.edsoo.ru/USNY5UUW

25
BO3]lyXa, CIIOCOOBI €r0 MPEeIOTBPALICHUS 2
[Tpaktuyeckas padora Ne 3 mo teme «llomydenue
26 U coOMpaHHe KUCIOPO/Ia, H3Yy9EeHUE €T https://m.edso0.ru/5516UHX3R
CBOUCTBY»
97 Bozopox — aneMeHT 1 MpoCTOe BEIIECTBO. https://m.edsoo.ru/WD392ACW
Haxoxenue B mpupo/ie B
duznueckue €CKHe CBOMCTBA BOJOPO/IA.
28 HBHHCCIKHIE 1 XHMHHCCKHE CBOHCTRA BOIOPOA https://m.edso00.ru/0SZ28459R
[Ipumenenue Boopoaa
https://m.edsoo.ru/TMWNIVC4
29 IToHATHE O KACIIOTAX U COJISX 3
30 CriocoOBI IMOJTydeHHUs BOJAOPO/Ia B TAOOpaTOpHH https://m.edso00.ru/COTO9UCIP
ITpakTiueckas padora Ne 4 o teme «IlomyueHne
31 p P }iq https://m.eds00.ru/SS3WAX33K
1 coOMpaHue BOJIOPOa, U3yUECHUE €TI0 CBOWCTBY
https://m.edso0.ru/M3KS0O1QD
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO 0 D «
Brruncienus o0b€Ma, KOJIHYSCTBA BEIECTBA
https://m.edso0.ru/MXGOY304
33 rasa o €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA M
WU 00BEMY -
Brruncienust 00bEMOB ra3oB 10 ypaBHEHUIO
. https://m.edso0.ru/9TQ8AXAB
34 peaKkIMKy Ha OCHOBE 3aKOHA 00BEMHBIX v
OTHOIIIEHUH Ta30B -
35 dusnueckre U XUMHUYECKHE CBOMCTBA BOIbI https://m.edsoo.ru/7AOGFZK4R
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX https://m.edsoo.ru/IXB2W61VL
Bona xak pacrBoputens. HachlmeHHbIe 1
A P P IlI https://m.edsoo.ru/MKHXPOFH
37 HEHACBIIIIEHHbIE PacTBOPHL. MaccoBast J0s 4
BEII[ECTBA B PacTBOPE a
38 IIpaktuyeckas padora Ne 5 o Teme https://m.edsoo.ru/WXUKPAUO



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

«IIpuroToBieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA»

1>

KonTposabHas padora Ne2 no teme

39 https://m.edsoo.ru/JM7935DRY
«Kucsopoa. Bonopoa. Boga»

40 OKCHIEL: COCTAB, KNacCHHKALIL, https://m.edso0.ru/STESJINAY
HOMEHKJIaTypa

41 [Tosmydenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, httos://m.eds00.ru/8JAZ9YWS?
OCHOBHBIX U aM(OTEPHBIX OKCHUIIOB

42 OcHoBaHHA: COCTaB, KIACCHPUKALLIS, https://m.edsoo.ru/5U397HU5SC
HOMEHKJIaTypa

43 [Tony4yeHne u XUMHYECKHE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/GD9A28ROE

44 Kucnotsr: cocras, knaccudukanms, https://m.edsoo.ru/Q6U4WEBK
HOMEHKJIaTypa 7

45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT https://m.edsoo.ru/Z2GCRN45W

46 Comu (cpeprne): HOMCHKHaT}ipa’ CrI0CO0E! https://m.edsoo.ru/JSNUIM9TJ
MOJIyYeHUs, XHMUYECKUE CBOMCTBA
[IpakTuueckas padota Ne 6. Permenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE https://m.edsoo.ru/58D13JF7V
KJIACChl HEOPTaHUUECKUX COCAMHEHUI»

48 Tenermieckas cassh Mexy IfﬂaccaMH https://m.edsoo.ru/YDS6ZRE31
HEOPraHNMYECKUX COCIMHEHHMA

49 O000111eHIE U CUCTEMATHU3AIUS 3HAHUN https://m.edsoo.ru/S7TBUOEEYN
KontpoabsHnas padora Ne3 mo reme

50 "OCHOBHBIE KJIACChl HEOPraHMYECKUX https://m.edsoo.ru/AFA7IDULD
coeqnHeHHH"
[TepBbie MOTBITKY KIACCUPUKAIIUN XUMUUECKUX

51 aneMeHTOB. [IoHATHE O rpynnax cXoAHbIX https://m.edsoo.ru/COV3CC214

9JICMCHTOB



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214

Ilepnoanueckuit 3akoH u [lepuoanueckas

52 cucTeMa XUMUYECKUX 31eMeHToB /I, U. https://m.edsoo.ru/X9F1NR3U8
MenneneeBa
https://m.edsoo.ru/NQMWWJR
53 [TepwoIb1, TPYIIIIEI, TOATPYIIIIHI XN
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. https://m.edsoo.ru/IMUDOMRS5
N3oTomnsl H
CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. https://m.edsoo.ru/T95YNV8B2
MenneneeBa
XapakTeprucTUKa XUMHIECKOTO DJIEMEHTA TI0 €r0
56 noJjioxxeHuto B [lepuoanueckoit cucreme /1. U. https://m.edsoo.ru/YIPO4OMDX
MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa s
S7 pa3BuTHA HayKu W nipakTuku. J[. 1. Mennenees https://m.edsoo.ru/SZD8XEQOP
— Y4&€HBIi, MeJaror u rpaxJIaHuH
58 O06001IeHne 1 cucTeMaTH3alus 3HaHU 110 httos://m.edsoo.ru/ZCOTRPOBY
teMe «CtpoeHue aroma. XUMHUYECKas CBA3b»
KonTpoabHasi padora Ne4 o reme «CTpoeHue
59 aTtoma. XuMH4ecKas cBsi3b» / Beepoccuiickas https://m.edsoo.ru/FTIZF99WF
NnpoBepoYHasi padora
50 DNEKTPOOTPULIATEIBHOCTh ATOMOB XMMHYECKHUX httos://m.edsoo.ru/HZAL1OEDS
3JIEMEHTOB
61 HNonHas xumMudeckas CBs3b https://m.edso0.ru/3SY1RJKVI
62 KoBanenTHas nossipHast XauMu4eckasi CBsi3b https://m.edsoo.ru/EOL3MT2AE
63 KoBanenTHas HenossipHas XuMu4ecKasi CBsI3b https://m.edso0.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM6
64 CreneHb OKUCICHUS

6



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DO

65 OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINU 1 7
66 OxucnuTeNnu 1 BOCCTAHOBHUTEIH 1 https://m.edso0.ru/QPS46Z5PU
n
67 TOroBas KOHTPOILHAs pagoTa 3a kype 8 1 https://m.eds00.ru/4RH7M35NF
KJacca / Beepoccuiickasi mpoBepoyHasi paboTa
68 Amnanu3 UToroBoi KOHTpPoJIbHOU paboTri(BIIP) 1 https://m.edsoo.ru/7DNRBZ948
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB J1. Y.
MenpeneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHX
BELIECTB

https://m.edsoo.ru/WTO1IWRA2Q

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTAUIMYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbnas padorta Nel o
teme «IloBTOpeHue u
yriayGlieHrne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMu4ecKkux
peaxiuii o pa3auyHbIM
MpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE 0 ckOpOCTH
XUMHUUYECKOH peakuuu. [londarue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX
peaxkuusx

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHATHE O XUMUYECKOM
paBHOBecuu. DaxkTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEILHO-
BOCCTaHOBHUTEJILHBIC PEAKIIHH

https://m.edso00.ru/648V11026

10

Teopust SIEKTPOTUTHYECKOU
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUS peakui

https://m.edsoo.ru/\VN2SB9N1R

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUUECKON
JIIHCCOITAAIIHT

https://m.edsoo.ru/8HH81YVXI

13

XuMudecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKOU
JIHACCOLHAIHN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsarue o Iruapoms3c coJieit

https://m.edsoo.ru/9JFRAVESW

15

O000I11IeHNE U CUCTEMATH3ALMSI
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas pabora Ne 1.
«PermieHne 3xkcrepuMeHTATbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponpHast padota Ne2 mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHE
peakiuu B pacTBOpax»

18

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MOJIY4CHHEC, IPUMCHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4eHUE €€ CBONCTB)

https://m.edsoo.ru/PVEXIYWEG

21

BI)I‘-H/ICJ'IGHI/ISI 110 ypaBHeHI/IHM
XHUMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO6mras xapakTepucTuKa
anemeHTOB VIA-Tpyrmimb

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MOIUBUKALIUN
cepbl. Haxoxnenue cepsl u e€
COEIMHEHUI B IPUPOJIE.
XUMUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pO1, CTPOCHHUE,
(bU3UYEeCKHEe U XUMHUYECKUE
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBLI. CepHa;I KHUCJIOTa,
(I)I/ISI/ILIGCKI/IC 1 XUMHWYCCKHEC
CBOfICTBa, IMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIINH, JIEIKAIIIIE
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsI3HEHUE OKPYXKaIOLEen
Cp€abl COCANMHCHUSAMU CCPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTeprucTUKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
¢bu3nvyecKre U XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/MWVAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKIE CBOMCTBA,
MOJIy4eHUE U PUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[TpakTrueckast pabota Ne 3 o
teme «[lonydyenue aMmuaxa,
W3yUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIOTa, e
(bM3UYECKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIE aMMOHHSI B KAYECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUYECKOE 3arpsA3HEHNE
OKpYKaroIlen Cpeibl
COCIMHEHUSIMHU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

®ochop. Oxcun bochopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

(docdopHas kuciora,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA, MTOJy4CHHUE

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAIbHBIX
yInoOpeHui. 3arpsi3HeHHE
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepoa, pacipocTpaHEeHHE B
npupojie, GusnvecKkue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(du3HUYeCcCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTUYECKHE
poOJIeMBbl, CBSI3aHHBIC C
okcuoMm yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYronbHas KUCJIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTrueckast pabota Ne 4 o
teme "TlosydeHue yriieKuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edsoo.ru/G2HZXQGC8

39

HepBOHa‘IaJ'IBHBIC MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoJa

https://m.edso0.ru/30T1Z2109Z

40

Kpemuuii u ero coequHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuyeckas pabora Ne 5.
Pemenne skcnepuMeHTAIBHBIX
3aJ1a4 o teMe «BaxkHeue
HEMETAJIBI M UX COCAUHCHUS

https://m.edsoo.ru/O7ESDOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsnast padota Ne3 mo
TeMe «Baxuenmine HeMmetauisl U
UX COEIUHEHUI

https://m.edso0.ru/S85J9UGH3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. MeTramindeckas CBI3b
U METaJllIMYeCKas
KPUCTAJUINYECKasl PELIETKA.
du3nyecKrue CBOMCTBAa METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHWMHUYECKHE CBOMCTBA
METaJJIOB. DJIEKTPOXUMUYECKHI
P HaPSKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue cnocoObl NOTy4YeHUS
meTtamioB. CrnaBel. Berancnenms
10 YpaBHEHUSIM XUMHYECKHUX
peaKkuuii, €CJIi OJIUH U3
peareHTOB COJICPKUT MPUMECH

https://m.edso0.ru/G54GDQI2D

46

Ilonsatue o KOppO31uHu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounbie METaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIBI M THAPOKCHUIBI HATPUS U
KaJus

https://m.edsoo.ru/Q4DX0G3U9

49

IenoyHO3EeMEIbHBIE METAJIbI —
KaIbIIMA U Mardui

https://m.edsoo.ru/REOCDYO0K®6

50

Baxueiimme coequHeHus
KaJIbIHS

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHNE U cCUCTEMATU3 AU
3HAHUH

https://m.edsoo.ru/O5PXGG1BE

52

JKEcTKOCTh BOIBI M CIIOCOOEI €8

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHHUS

53

[Ipaktuyeckas padora Ne 6 o
Tteme "YKEcTKOoCTh BOJIbI U
MeTOo/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NFIROKB8J

54

AJTOMUHUI

https://m.edso00.ru/9ZJ8RD1TV

55

AMdoTepHbIe CBOMCTBA OKCHIA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI10J5

56

Keixeso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

https://m.edsoo.ru/ARTUBLAMP

58

O000I1IEHNE U CUCTEMATHA3 AN
3HAHUI

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTueckas padora Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o Teme «Bakuelniue
METAJIJIBI K KX COSTUHEHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, SCITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COACPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJa
MIPOJIyKTa peaKkiuu

https://m.edsoo.ru/AYD2HESIY

61

O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUU

https://m.edsoo.ru/B8TOVTKOP

62

KonTtponsHas padota Ne4 mo
TeMme «BakHelmne MeTalibl U
HUX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecrBa u matepuaisl B

63 N 1 https://m.edso00.ru/OFI32JMTO0
IIOBCCIHCBHOMU XKN3HU YCIIOBCKA
X

64 HIMHTICCKOE 3arpAsHErme 1 https://m.eds00.ru/9ANG YE YOI
OKPYXKAOIIEN CPEIBI
P

65 OJIb XHMHI B peeHiH 1 https://m.eds00.ru/18Q203Y28
9KOJIOTMYECKUX MPoOIeM
P i . 06006

66 C3CPBHBIM YPOK ° iu cHme 1 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTrui3anuda 3HaHUN
P i . 06006

67 C3CPBHEI YpOK ° ill crme n 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtui3anda 3HaHUU
P i . 0606

68 S3CPBELI YPOK. 1700 iu erme 1 https://m.edsoo.ru/TMK36TJZG
cucreMaTtni3anda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMUYECKUE MOHATHUS

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TOHATHH: aToM,
MOJIEKyJIa, XHMHUYECKHH JJEMEHT, IPOCTOE BEMIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHWTENIbHAs aTOMHAas W MOJICKYJIsIpHash Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XHMHUYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJIAPHBIH 00BEM, XUMHUYECKas pEaKius,
KIaccuukanus — peakmuii:  peakiuh ~ COCOUHEHUs,  PeaKInd
pa3lioKEHUsI, PEaKIUH 3aMElICHHs, pPEaKIuu OoOMeHa, DJK30- U
SHJOTEPMHUYCCKHE PEaKIMH, TETUIOBOH 3¢ (EeKT peakiuu, pacTBOp,

MaccoBasi J10Ji BelecTBa (MPOLEHTHAs! KOHIIEHTPAIMsI) B pacTBOPe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX NOHATUN U

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMHYECCKYI0O CHMBOJIMKY MJII COCTaBJICHUSA (bopMyn

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PpCaKIUun (HO qucialy Hu COCTaBy

Y4YaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIBHYIO MOJICKYISIPHYIO U MOJIAPHYIO MACChl

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMEHTa 1o (opmyie

COCIUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl MIO3HAHUS — HAOJIOJCHUE,
U3MEpEeHUe,  MOJEIIMPOBAHUE,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmue npeacTaBUTENIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TOHSTHH: OKCHun,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIIC)KHOCThL BCHICCTB K OHpeI[eHéHHOMy KJ1acCy

coeMHeHu! 1no popMynaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOMCTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KJasi ONKCAaHUE MpUMEpamMu

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIIECTB B 3aBHCHMOCTH OT HUX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM IIOJIB30BaHUS XMMHUYECKOH TOCYyIOW W
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH TIO BBIIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOPOJAa M KUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpElneiEHHOW MaccoBOM JOJeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATH U TIPOBOIUTh XUMHUYECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanenH, METUIOPAHK U IPyTue)

2.7

IIPOBOAUTD paC‘IéTH IO YpaBHCHUIO XUMHWYECKOH p€aKuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuomgmueckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKUX MMOHSATHM: AApPO aToMma,
BHeKTpOHHLIﬁ clion aToMa, aTOMHas Op6I/ITaHB, paanuyc aroma,

XUMHUYCCKasl CBA3b, IOJISIpHAA W HCIOJIIpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAsl CBSI3b, HOH, KaTWOH, AaHWOH,

CTCIICHb OKHCJIICHHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTb XUMHUYCCKHUEC JJICMCHTBI

3.3

OTNUCHIBATh W XapaKTepu3oBaTh TaOnuuHyto popmy Ilepumoanueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3jiudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich [lepmoamueckoro 3akona [[.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpHOI[quCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX TIIOJOXKCHUA B HepHOI[quCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XUMUYECKHMX  simemeHToB .U
MenneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB M 3apsia  sjapa, oOliee 4YHCIo

AJIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUSA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJA XUMHYECKON CBsI3U (KOBAJEHTHass W HMOHHAs) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3zoBaHus

1

ITo Teme: «BelecTBo U XMMHUYECKas pEaKuus»

1.1

pacKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHUM: PacTBOD,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJICKTPOJIUTHYCCKAss AUCCOUUanm,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCCHUCL,
O6paTI/IMLIe n HeO6paTI/IMI>IC peaKkuuu,
OKHCIIMTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKknuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (I(OBaJ'ICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTallIN4YCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH U

NPHUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTHYECKON IUCCOLMALMM KHUCIIOT,
HICJIOYEH M COJIEHM, IOJIHBIE M COKpAUlEHHBbIE YpaBHEHUS pPEaKLUH

MOHHOI'O 0O0OMeHa

1.4

PaCKpbBIBATh CYHIHOCTH OKHCIMUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATE) OOIIHE U CIICU(PUISCKIE XUMHUIECKUE
CBOWCTBA TIPOCTBIX W CIIOKHBIX BEIIECTB, TMOJTBEP)KIas OIMHCAHUE
MpUMepaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIHNX

XUMHUUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIMH, TOATBEPKIAIONTNX CYIIIECTBOBAHUE

TeHETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTH MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIOBUAX

2.4

cleoBaTh IpaBWJIaM  TOJb30BaHUS XMUMHYECKOH MOCynoil U
1a0opaTopHbIM O0OpYIOBAaHHEM, a TAKXKE IpaBWIaM OOpalleHus C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMH [0 BBIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYEHHUIO U COOMPAHHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPXKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATh OTMBITHBIM NYTEM XJIOPHU-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

pPaCKpbIBaATb  CMBICJI OCHOBHBIX  XHMHUYCCKHUX TTOHSITHIA: HI[K

BCUICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaIlUU MBICIIUTEIbHON MEATEIbHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEMAaTU3AIHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOfICTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIG
METOJIbI TIO3HAHWS — HaONOJICHUE, HW3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HU Y€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX IMO3HaHUA B XUMUU. Ywucteie BEIICCTBA U CMCCH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMudeckne diieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHE SBICHUS. XUMUYecKas peakuus u e€ MPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON TOCY/I0M, C IPaBUIaMU
paboTel B Jaboparopur W NOpuEMaMH OOpalleHus C J1abopaTOPHBIM
00OpyJIOBaHUEM, H3YYCHHE W ONHUCAaHWE (QHU3MYECKUX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3NYecKux (IJIaBJIICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHACHCAIUsS BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKMX peakiuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOpPUIOM Oapusi, paslioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHHH, B3aUMOJICHCTBHUE JKee3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoOB paszaeneHus: cMecel (C TOMOIIbI0 MarHuTa,




¢bwibTpoBaHUe, BBHIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OYHMCTKH MMOBAPEHHOH COJIM, HAOIIOJICHUE U ONTUCAHUE PE3YIbTATOB IPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bosayxa. Kucimopon — aneMeHT M mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupone, Gu3nYecKne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M MPOMBIIUIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUECKON peakui, TEPMOXUMUYECKUE YpaBHEHUS, IK30-
U SHAOTEpPMHUUYECKUE peaku. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCUJIEHUE MTApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopon — snmeMmeHT M mpocToe BemecTBo. HaxoxneHue BOIOpoJa B IPHUPOZE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI IOJTydEHHUS.

Kucnorte! u conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyecknue CcBoWcTBAa BOJbl. Boga kak  pactBopuTenb.  PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoOB B MpHUpOJIe W B JKU3HU 4ejoBeka. KpyroBopot
BOJbI B TpPHUpOAE. 3arps3HEeHHWE NPUPOIHBIX BoJ. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHbe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCH/JIOB. HOHy‘IGHI/IC OKCHUIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHoBaHUM

2.8

Kucnotel. Knaccudukamus kucrnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHocTh MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa cosieli. @U3NYECKUE M XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpIKaHUS
KHACJIOpOZa B BO3JyXe, IMOJIydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyuCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJCHUE B3aUMOJEUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (mokapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (FOpeHHUE), B3aUMOJEHCTBHE
BoJiopoaa ¢ okcugoMm menu(ll) (Bo3MOXKHO MCTOB30BaHUE BHIEOMATEPUATIOB),
HaOmoeHne 00pa3lloB BELIECTB KOJMYECTBOM | MOJb, HCCIeI0BaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJB30BaHUE BHJIEOMATEPHANIOB), OIpPEIEIEHHE pPacTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIbI0 HHAWKATOPOB, HCCIEN0BaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackM WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYyell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CEpHON KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnme Kiacchl HEOPraHUYECKHX

COECIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (IEJOYHBbIE M IIEIOYHO3EMENbHbIE METaJllbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amMdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuil 3akoH. [leproanyeckas cucremMa XUuMHUYECKUX 31eMeHTOB [[. .
Menneneena. KopoTkonepuoinas u JUIMHHOIIEpUOIHAS (hopMbI
[lepuonnueckont cucremsl xumudeckux odnemeHroB .M. Menneneesa.
[lepronsr m rpynmbl. PU3WYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. H30T1OmHI. 3J'IeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHHUsl pajauyca aToOMOB XHMMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil cUCTEMbl XMMHUYECKHUX
AJIEMEHTOB JUISl pa3BUTHS HayKd W npakTuku. .M. MenneneeB — ydy€HbIN U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHass (MOJsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTeJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIHEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHUAA LHWHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX TEPHOJIOB, KaMs, KaJbIUd H UX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMU4ecKUX peakluil 0 pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy y4yacTBYIOIIMX B pEAaKUMH BEIIECTB, MO TeIoBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENEHEH OKMCICHHUS XHMHUYECKUX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karainu3aropa). OK30- U OJHAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCakuuun

1.4

[TonsiTue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHH.
@akTOoppl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEaKUMM M IOJIOKECHHE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  pPEaKLUH, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHHe  ypaBHEHMH
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCHOJIb30BAaHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKONW NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BEIECTB C PA3IMYHBIMU BHJIAMH
xuMudecko cBs3u. CreneHs aucconnanuu. CHIbHBIE U CTTA0bIe IEKTPOJIUTHI.
Peakiun nonHOTO OOMEHa. YCIIOBUSI MPOTEKAHMS PEAKIIMHA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEéHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoicTBa KHCIOT,
OCHOBAaHMW ¥ COJIE B CBETE€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPHCTAUIMIECKUX
pPEemETOK HEOPTaHWYECKUX BEUIECTB — METAUIOB W HeMeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuu OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
WCCIICIOBAHNE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipolecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHME OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHuE BOJbI); OTMBITOB, HIUTFOCTPHPYIONIMX HPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUN);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIU

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUSA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOMCTBAa Ha npumMepe  XJjiopa
(B3aI/IMO,Z[eI‘;ICTBI/IC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4esjoBeKa. BaxkHenmue XJIIOpuIbpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmel. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTEpHbIE CTENeHN OKUcieHus. CTpoeHne u (pU3NUecKue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/IIH)I CCPbl KaK MNpCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBA
(oOmuMe Kak MpeACcTaBUTENs Kiacca KHCIOT U cnenuduueckue). XuMUYECKHUe
peakuuu, Jexalue B OCHOBE IMPOMBILIUIEHHOTO CIoco0a IMOJIy4eHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ coelMHEHUI B Hpupoje. XUMUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpefibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6mrass xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUS. A30T, pacClpOCTpaHEeHUE B IPUPO/IE,
(bu3mveckue u XuMuueckre cBoicTBa. KpyroBopor azora B mpupojae. AMMHaK,
ero (usmyeckre M XMMUYECKUE CBOMCTBa, MojydeHue u npumenenue. Conu
aMMOHMS, UX (U3NYECKUE U XHMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHUS. A30THas KUCIOTa, €€ MOoJydyeHHe,
¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYECKOe 3arps3HEHHE OKpPYKarolen
Cpelbl COeTMHEHUSMH a30Ta (KUCIOTHBIE JOXKIU, 3aTPSA3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amtorponHsie Mogupukanuu dochopa, Gu3NUECKHE U XUMHYCCKHE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas xuciora, QGuU3NYECKHe MU
XHUMUYECKHE CBOWCTBa, mosydyeHue. lcnonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOeHus
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoj, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHUpoJe, (U3NYECKUe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a Tn00anbHOrO MOTEIUICHUS KIUMAaTa;, MapHUKOBBIMA
addekr. YrompHas KuciaoTa M €€ Ccolid, X (UINYECKUE U XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHEC, MMPOMBIIIJICHHOCTU H

CEJILCKOM XO3AUCTBE

2.6

[lepBoHavanbHbIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHECHHUSIX
yrieposna (MeTaH, 3TaH, STWIEH, AalUETHICH, 3TAaHOJ, TJHLEPUH, YKCyCHas
kuciota). Mx cocraB W xummueckoe crpoeHue. [loHsATHE O OMOJOrHMYECKH
BaXHBIX BEIECTBAX: XXHpaX, OelKax, YIiIeBoJaXx — W HMX POJH B JKU3HU
4yelnoBeka. MaTepualibHO€ E€IMHCTBO OPraHMYeCKHMX UM HEOPTaHUYeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XHMHUYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs KpeMHHUs1 B mpupoje. OOmue mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoil kuciaore. CUIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTH. BajkHelne cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IEeMEHT, OeToH, xkene300eroH. [Ipobrembr Oe30macHOTO

HCIIOJIb30BaHUsA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHE OOpa3I0B HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISSHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPH]-
WOHBl W HaONIOIEHHWE MPHU3HAKOB HUX TMPOTEKAHMS; OTBITHL, OTpPaXKaloIIHe
(u3nuecKkue U XUMUYECKHE CBOICTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXKHO
UCIOJIb30BaHUE BHUCOMATEPUAIOB); O3HAKOMJIEHHE C oOpa3namMu XJIOpHIOB
(ramoreHuioB); O3HAKOMJIGHME C oOOpa3lamMu cepbl U €€ COeIUHEHHSIMU
(BO3MOKHO HCHOJb30BaHUE BUIEOMAaTepHaoB); HaOIIOAEHUE Mpoliecca
oOyriuBaHUs caxapa MOoJ JIEHCTBHEM KOHIICHTPHUPOBAHHOM CEPHOM KHUCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEpPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynbdaT-uoH © HaOmoaeHue mpu3Haka eé
MPOTEKaHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
CoeMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), OO0pa3lamu
a30THBIX U (OCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3yYeHUE CBOWCTB aMMHUAaKa; IPOBEJICHUWE KAueCTBEHHBIX pPEAaKUUi Ha HOH
aMmMoHMsT U (docar-uOH U U3YYEHHE TPU3HAKOB HX TMPOTEKAHHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJbI0 (BO3MOXHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX

peméTok anmasa, Trpadura, (QyuiepeHa; O3HAKOMIIEHHE C  MPOIECCOM




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAadeCTBEHHBIX peakiuii Ha KapOOHAT- M
CUJIIMKAT-UOHbl M H3y4EHUE IPU3HAKOB HX IPOTEKAHMS; O3HAKOMIIEHUE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHU

Mertannsl 1 ux COCANMHCHUA

3.1

OO01as XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHYEeCKuX dnemeHToB .U
MeneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. MeTauindeckas CBs3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUUYECKHEe CBOMCTBA MeTaysioB. OO0mMe crnocoObl MOTy4eHUs
MetaiioB. [loHsTHE 0 KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaibl: MoJiokeHUEe B llepmoandeckoi cucremMe XHMHUYECKHX
anemeHntoB J[.MI. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABl HaTpus u Kaiaus. [IpruMeHeHHWe IIeTOYHBIX METaUIoB M UX

COEIUHEHNN

3.4

[llemouyHo3eMenbHBICE  METAIbI MAarHMii HM  KalblUA: IIOJIOXKCHHUE B
[Tepuoaunueckoit cucteme xuMuueckux anementoB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJeHHE B mpupoje. PU3nUecKue M XUMHYECKHE CBOMCTBA
MarHus M Kajabliusg. Baxueilmume coeauHEHUs KablUsA (OKCHUI, THIAPOKCHI,

conn). 2KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HCpHOI[H‘I@CKOfI CHUCTEMEC XHMMHNYCCKHUX OJJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUC aTOMa, HAXOXICHUC B IIPHPOAC. dusnueckue
XHUMHUYECKHE CBOMCTBA aIFOMUHUS. AM(bOTepHLIG CBOMCTBA OKCHUAA U THApOKCHUIa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuieckux snemeHToB JI.1.
MenneneeBa; CTpOEHHE aroMa; HaxoxaeHue B npupone. Ddusnueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THUApOKcUasl u conu kenesa(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,




uX (U3NYECKUMHU CBOMCTBAMH; H3YYCHHE pE3YJIbTAaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajdbllUd M HATpus C BOJOM  (BO3MOYXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB); MCCIEI0BAaHUE CBOWCTB KECTKOM BOJbI;
mpoluecca TOpPEHHs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHMsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(Marausi, Kanplus, amoMuHUs, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0JIEHNE U ONHCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpUs,
Kamuss W Kanblus  (BO3MOXKHO — MCIIOJIb30BaHME  BMJIEOMATEpPUAIOB);
uccienoBaHue am(poOTEepHBIX CBOWCTB THAPOKCHJA AITIOMHHHUS M TUAPOKCUIA
LIMHKA; pelIeHHEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeilue MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBrie Marepuainbl U TexHojoruu. BemectBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370pOBbe. be30omacHoe UCIoiab30BaHrEe BEUIECTB U
XUMUYECKUX peakinuii B ObiTy. IlepBas moMomip mpu XMMHUYECKUX OXKOTaxX H

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons XxuMum B pellieHuN 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He()Th),

IPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydeHUEe 00pas3oB MaTepHalIOB (CTEKIIO, CILIABBI

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAa€MOCTH SIBJICHUH MPHUPOJAbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIel KyJIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBFHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKOM HayKd, 4YTO TIO3BOJHMT OOYy4aloNIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU Kak HPOGMIBHOTO IpeaMera

IpU MEePEX0/ie Ha YPOBEHb CPEAHEro 00111ero o0pazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOXHEHIINE XMMUYECKUE MOHATHA: XUMHUUYECKHHA 3JIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OAHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJIApHas
MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYEcKas
peaKkuys, peakuuM COEIUHEHUS, PEAaKUHUU pa3JIoKEHUs, peaKuun
3aMellleHHs, peakuuu oOMeHa, TerioBod 3(dekT peakumu, 5k30- U
9HIOTEPMHYECKUE PEAKIMU, PACTBOpP, MAaccoBas JOJSA XMMHUYECKOTO
JJIEMEHTA B COEMHEHUH, MAcCcoBast J0JIA U MPOLEHTHAs KOHLEHTpaLHs

BCIIICCTBA B PAaCTBOPE, SAAPO aTOMA, 3JICKT’p0HHBII>'I cioi aToMa, aTOMHasda




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEHNEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, JIEKTPOOTPULIATEIBHOCTD, IIOJIIPHAS U HETIOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAas  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, HOHHas, MeTajuInyecKasi,
MOJIEKYJISIpHas), UOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT ~AUCCOLMALMS, PEAaKIUM HOHHOTO OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE peakKIuu,
CKOPOCTh XUMHYECKOW peakumu, katanuszarop, IIJK, xopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XMMHH: 3aKOH COXpPaHEHHUs MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

coCTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOPHS

AIEKTPOJUTUYECKON TUCCOITHAITIN

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE TMpPaBWIBHO HCIOJB30BaTh HM3YYCHHBIC BENIECTBA H
MaTepuasibl (B TOM YHCIIe MHUHEpAIbHBIC YIOOpEHUs, METaIbl U
CIUIaBbI,  TMPOAYKTBHI  MEPEepadOTKA  MPHUPOJHBIX  HCTOYHHKOB
YTJI€BOJIOPOJIOB (YIisi, IPUPOTHOTO Ta3a, HETH) B OBITY, CEITBLCKOM
XO03S1CTBE, Ha MPOU3BOJCTBE U MOHUMAHKUE 3HAUCHHS )KUPOB, OCIIKOB,
YIJIEBOZOB JUISI OpraHW3Ma 4YellOBeKa, YyMEHHE IPOTHO3UPOBATH

BJIMAHUEC BEIICCTB U XUMHWYCCKUX ITPOLECCOB HA OpraHrU3M Y€JIOBCKaA U

OKPYKAIOIYI0 TPUPOJIHYIO CPEy

3.2

YMCHHUEC HHTCIPUPOBATD XHUMHUYCCKHUC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MuC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMHH (Haqua;I U HAY4YHO-TIONYJIIpHAaA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUICCKOM MNPUMCHCHUHN n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHMYCCKOIO

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHNYCCKHUX BCUICCTB,




YpPaBHEHUM  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBS3b MOJOXEHHS dneMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsAn sjapa, oOliee 4YHucio
JJIEKTPOHOB), PACHpPENEIICHUEM DJIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  MEPUOJUYECKONM  3aBUCUMOCTHM  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paguyc aroma, JJIEKTPOOTPHUIATEIIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) M 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue knaccupuIimpoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYeCcKHe BEleCTBa

7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTEIEHb OKHCIICHHUSI XHMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTE]Ib U BOCCTAHOBUTECIIH

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, TIpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KalIWi, MarHui,
KaJIbIIUH, aJTFOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOpPOB (BoAa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBl U THUAPOKCHIBI

9.9 metaioB |-l1lA rpynmn, amomunus, menu (ll), uunka, xeneza (Il u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTucTasi, a30THasd,
(docdopHas, yroapHasi, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTePU30BaTh CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa M CTPOCHUS, IMPUMCHCHHC BCHICCTB B
3aBUCHMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMMPOTCKAHHUA XUMHUUCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakumii H'OHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynn) HEOpraHMYeCKUX BELIECTB
10.4 MTOITBEPKTAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BBIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEaKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4dHOTo  TMo3HaHus  (HaOmrozneHue,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOICIUPOBAHUE) IIPU U3YYCHUH BEIIECTB U
' XUMHYECKUX SBJICHUH; YyMeHHe c(hOpMyIupoBaTh MpolieMy u
IPEUIOKUTH MyTH €€ peleHus
12. Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHMHUYECKOH
' MOCY/IOH U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHJIaMy O€30MaCHOTO OOpaIeHHs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HH, MPABUIIAMH TIOBEICHUS B IIENIAX COepEKECHHUS
123 3I0POBbSI M OKpYKAIOUIel MPHUPOJHOIN Cpelpl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHM3MbI OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnuue mpakTH4ecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIIUX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHNYCCKNMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa U M3Yy4EHUE €ro CBOMCTB; IOJIy4CHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIOrOo rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) as OMpENENICHUST XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOWMCTB HEOPraHWYECKMX  BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCUCTBHS KHUCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMU; TIOJy4EHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  PacTBOpa  COJIM;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMUHHUS U

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuannsay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUNA,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
NPOTEKAHUS peaKkluii MOHHOIO0 OOMEHA;, KAa4eCTBCHHBIC PCAKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIMKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u kenesa (3+), menu (2+), muHKA

14

Ymenue:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/ILI U BBIBJATL SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaAIbHO Ha6J'IIO,I[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U MPpOLECCaMU, IMTPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

OOBSCHATH MIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBI. Xumuyeckue djieMeHThl. CHMBOJBI  XMMHYECKHUX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMUYECKUX 371€eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHocuTeNlbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHasd mMacca. MaccoBas J0JIA XUMHUYECKOI'0O 2JICMCHTA

B COEIMHEHUH

1.5

KomnuectBo BemectBa. Monb. Momsipaass mMacca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

duszndeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusg u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuomnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMu4eckux anemeHtoB J[. 1.
MenneneeBa. Ilepuoasl U rpynmbl. PU3MYECKUN CMBICI TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 00O0JI04eKk aroMoB MepBbiX 20 XUMHYECKUX DIEMEHTOB

Ilepuonnueckoi cucremsl /[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHECHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLUAg (paz[I/cha adTOMOB, OJJICKTPOOTPHULATCIBHOCTH,
MCTANNIMYCCKUX W  HCMCTAJJIMYCCKHUX CBOfICTB) U WX COCOAWHEHUM B
COOTBCTCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTCEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHﬂpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaUINYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH U BHJA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHUS. Mertannsl 1 uX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIUHEHUH: OKCHIOB
(coneobpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, amM(OoTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM W HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIIOpPOACOJAEp)KaIKue M OECKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKkue M XMMHUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marivud U KaJbOWA, allOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKNE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnueckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemetamuioB: cepsl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). ITonyduenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB |A-IIIA rpynn, nwaka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAaHUM U aM(OTEPHBIX THMAPOKCUAOB (HAa IpUMEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, uuHKa). I[lomyyeHue ocHOBaHuUN U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01e XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHON, CEpOBOJIOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHUEBOH, yroiapHOU. OcobObie
XMMHYECKHE CBOMCTBA KOHILIGHTPHUPOBAaHHOW CEPHOM U aA30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckne cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakuuil Mo pa3InyHbIM MpU3HAKaM: 10 YHCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX dIIECMECHTOB

5.2

TennoBoit 3G heKT XUMUIECKOH peakIy, TEPMOXUMHUYECKNE YPaBHEHHS. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATETBHOBOCCTAHOBUTEILHEIE pCaKkuum. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OkHMCIEeHHMSs W BOCCTAHOBJIEHMs.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIEKTPOTUTHYECKON nuccoruanuu. KaTHoHbl, aHHOHBI. DIEKTPOJIUTHI U

HEIIeKTPOJUTHI. CUITbHBIE U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peakiun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYKarolias cpena

6.1

BemiectBa m marepuansl B TOBCEIHEBHOM >KM3HM 4esoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX pPEaKIUid B JIabopaTopuul W OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaroliel cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3[yXa W BOJOEMOB), CIIOCOOBI €ro MpeIoTBpAILlCHUs
[Ipenenbras pomyctumas konreHTpamus BemiectB (ITJK). Posp xumum B
pElIeHUH HKOJIOTMYECKUX MpoOieM. YCuiIeHue MapHUKOBOTO 3(dekTa,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriaepona, KpEMHHS U X COCIAUHCHUU B
OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH W CEIbCKOM Xxo3siiicTBe. [IpumeHeHme
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH X coeAuHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHUKH YIIIEBOAOPOAOB (Yrosib, HPUPOAHBIA Tra3, HedTh),

MPOIYKTHI X TepepaboTKu (O€H3HH), MX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OpPraHMvYeCKuXx BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUJICH, 5TAaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: JKUPAX, GGHKaX, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

- T'abpuensn O. C. «Xumus. 8 kiacc. bazoBblil ypoBeHbY.

- T'abpuensn O. C. «Xumus. 9 knacc. bazoBblil ypoBeHbY.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJA

- O. H. fctpeboBa «Iloypounsie pazpaborku mo xumuu: 8-it kinace: k YMK O. C.
["abpuensina. GI'OCy.

- O. H. Sctpebona «Iloypounsie pa3paboTku o XxumMuu. 9 Kiacey.

- «Xumus. 8 knacc. TexHonoruueckue KapThl ypokoB 1o yueOHuky O. C.
["aGpuensinay.

- «Xumus. 9 Kacc: TeXHOJIOrHYecKre KapThl ypokoB 1o yueonuky O. C. ['aGpuen
sHa» (aBTopel H. H. ITunsnukora, H. B. MIBanoga, O. I'. JIs6una).

- O. C. I'abpuensn, C. A. CnagkoB «Xumus. 8-9 knacc. [Ipumepnsie pabouune

IPOTPaMMBI».

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

- «Poccuiickas anexTponHas mkoiay (resh.edu.ru/subject/29/)

- «SIKmacc» (yaklass.ru)

- « [ {udposoit oOpa3zoBaTEIHHBIA KOHTCHT»

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

DN: C=RU, o6nacts, L=c.CTapoky
C M a H O B a T=[upexrop, O="MYHULIMNANIHOE KASEHHOE
OBLIEOBPA3OBATE/LHOE YUPEXIEHVE “CPEAHSAA
OBLIEOPABOBATE/IbHAS WKONA
C.CTAPOKYYEPTAHOBKA™", CHUIC=04046930131,
3544, E=schoolkuch

EneHa &
EBreHbeBHa i
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