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HUBanoso 2023

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (eiepaabHON paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIICNIMKM TPernojiaBaHusl y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTenbHbIX opranuzanusax Poccutickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0ydeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU y4EOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeiesieHne €ro Io KiaccaM U CTPYKTYpUpPOBaHHE I10
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaenseT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMHUHU HA YPOBHE IEJIe M3y4YEeHHsI TTPEIMETa M OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY)KUT OCHOBOM i (pOPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMbIE XUMHUEH TMPENCTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUTIEBON M DKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOU  JIeSITENbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEIbHOCTH;



3HAKOMUT CO CHEHU(PUKON HAydHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMM XUMHUU OOECHEeuMBAIOTCS CHEeUU(UKO
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)K€HHEM 0a30BOM HAYKU XMMHUHM Ha OMNpPEeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUs OPUESHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUHM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX ITOHSATHH
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuto. ColepkaHue CKJIaIbIBAETCA U3 CHUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO Pa3BUTHS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAHUSA paccMaTpPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJJHOTO
YPOBHS K IPyrOMY, BBITIONHSA (QYHKIIMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHHU  CIOCOOCTBYeT  (hOPMHPOBAHHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOAMUT C MPHUBICYEHUEM 3HAHUU U3
paHee MU3y4YEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wu3yyeHMH XUMHUHU MNPOUCXOAUT (POPMHPOBAHHE 3HAHUA OCHOB
XUMUYECKOW HAYKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATeNIbHOCTHU YeJI0OBEKa 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYyJIbTYphIL. 3a/1aua



y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA —
BOXHEUINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUIECCKHUX MOJOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B MPUOOLIEHUH K
HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHU BEUIECTB M XUMHUYECKHX PEAKIUil, B
(GbopMuUpOBaHUY U Pa3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHNUU B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEIbHOCTH, OCBOSHUH TIPABUI
0e30MacHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3y4yeHUM XMMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTN TaKue IeH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0yJaromMXxcss K CaMOCTOSTEIIEHON TO3HABaTEIBHOW JIESATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOW MEATETLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS W ONBIT, TMOJYYCHHBIC MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENbHOCTH;

— (QopmupoBaHue y O0O0yd4aromIMXCS T'yMaHUCTHUUECKHX OTHOUICHHIH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWHA I BBIPAOOTKH DKOJIOTHUYECKH
1EeJIeCO00Pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXpaHEHUs CBOETO 3/10POBbS U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTUE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHUSI.

Oo1iee yncio 4acoB, OTBEIEHHBIX IS U3yUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 gacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUU.

KomnuectBo BemecTtBa. Moinb. ModisipHast macca. B3aumocBsi3s KojnuecTsa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMUYeckue ypaBHenus. Kiaccuduxaius
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMaMu oOpalleHus ¢ J1abopaTOPHBIM 000pYAOBAaHHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOHMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KHUCIOTOW) SIBJICHUH, HaOII0JIeHUE 1
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIed MOJEKY
(1rapocTep>KHEBBIX ).

Ba:kHeiilne nmpeacTaBuTe I HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0opaTopud H IpOMbIIUIEHHOCTH. Kpyrosoport
KHcIopoa B mpupoje. O30H — amioTponHasi MOAU(pUKAIUS KUCIOPOaa.



TemnoBoil 3p(HEKT XUMUYECKON peakuuu, TEPMOXUMHUYECKHE YpaBHEHU,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUIICHHE TapHUKOBOTr0 3 ekTa, pa3pylnieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIoThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeka. KpyroBopoT Bojbl B MPHUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHennii. Oxcuawl. Kiaccudukarus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousnveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus ropeHus (moxxkapa), 03HaKOMJICHHE C 00pa3llaMi OKCHJIOB U OTTMCAHUE
UX CBOMCTB, TMOJy4YeHHE, cOOHMpaHHE, pacClO3HaBaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™Momb, wWccnemoBaHWEe OCOOCHHOCTEH pACTBOPEHHsI BEIIECTB C PA3THYHON
PacTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MAacCCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeETaJlaMU (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BHUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT C METa/NIaMH, PEaKIIUil
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3374 [0 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jimuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIiIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB  NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuro B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB I Pa3BUTHs Hayku W npaktuku. [[. 1. MennpeneeB — y4yé€HbId U
IpaK/IaHHH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporniecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs], COeTUHEHUS).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KaK OOIIMUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO61mue ecTecTBEHHO--HAY4YHbIC MOHATHS: HAy4YHbIA (haKT, TUIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KiacCcu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJICIIb, SBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsij, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
HU3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3]1bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, MTOJIE3HBIC
HCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuoguyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /I.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KaJIbIH U UX COSTUHCHU I
B COOTBETCTBHHM C TIIOJIO)KCHHUEM »JJIeMeHTOB B Ilepuojaudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
M3MEHEHUIO CTENICHEHW OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUh U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIMTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM
OKHCITUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMl ¢ HUCIOJB30BAaHUEM METOja
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUST peaklMii HIOHHOTO 0OMeHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJAEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
PacTBOPOB BEUIECTB, MpOLiecca JUCCOLUNALMHU KUCIOT, IIEJI0YeH U COJIei (BOZMOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIUN (TOpeHue, peaklUHrH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a4a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMeEpe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iuesioyamu). Xiiopoojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YeHWE, NpuMeHeHue. JlelictBue xjaopa u
XJIOPOBOZIOPOJA HA OPTaHU3M YeJI0BeKa. BaxHeNIue XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3nyYecKue CBOWCTBA
MPOCTBIX BEUIECTB — KMCIOPOJAa U Cepbl. AJNIOTPOINHbIE MOAUDUKAIIMKM KHUCIOPOIa
U cepbl. XUMUYeCcKHe CBOMcTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3nyecKkue 1 XuMHYeCKHe CBOMCTBA (00IIMe KaK MPeICTaBUTENS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOCc00a MONy4YeHUs CEepHOM KHUCHOThl. [IprmeneHnue cepHol
KUCIOTBl. CONM CEepHOW KHUCIOThI, KAa4eCTBEHHAas peaklHs Ha CyJb(ar-uoH.
Haxoxnenue cepbl m €€ COCAWHEHUWM B MNpUPOJE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.



OO6mas xapakrepucThka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacCIpOCTpPAHEHHE B MPHUPO/E,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
uX pU3NYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKaIoIEel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHbIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xuciora, Gpu3MUECKHUE U XMUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Ucnonb3oBanue ¢pocharoB B KauecTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJFIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B Ipupoje, PU3nyecKkue U XUMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepoga B mnpupone. OKcuabl yriepoja, UX (QU3HYECKHe W
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBBIE OpPraHU3MBblI, I[IOJIYyYEHHE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUNoTe3a TI00aTbHOTO MOTEIUICHHUs] KIMMarta, MapHUKOBbIN 3¢ dexT. YronbpHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alle€TUJIEH, STAHOJI, TJIMUEPUH, YKCYCHas KUCIIOTA).
[IpuponHble HCTOYHUKU YIIEBOJIOPOAOB (Yrojb, NPUPOAHBIA Ta3, He)Tb),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, ONKaX, YIJIeBOJaX — U UX
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH .

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npuMenenune. CoeuHeHus KpeMHuA B npupoje. OO1iue npeacTaBieHus 00 OKCUuae
kpemuus (IV) u kpemHueBoi kucnore. CUIUKATBI, UX MCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, ene300eToH. I[lpobnemMbl  0€30MacHOTO  MCIOJb30BaHUS
CTPOUTENIBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenn

U3y4YeHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
MIPOBE/ICHUE KAaUYE€CTBEHHBIX PEAaKIUi Ha XJIOPUJ-MOHBI U HAONIIOJEHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajloreHOB M WX COCJAMHEHUM (BO3MOXHO MCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 00yTiIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTHI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEeHNH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3liaMHu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOKHO HCMOJIb30BAHUE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYEHUE CBOWCTB YIJIEKUCIIOTO ra3a, MpOBEJCHUE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellume HeMeTalulbl U UX
COEMHEHUSI.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainyeckasi CBA3b U
METAJUIMYECKasT ~ KpUCTAUIMUeCKas  pemeéTka.  DIEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. Ousnyeckne ' XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
Y UX MPUMEHEHUE B OBITY U MIPOMBIIINICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUAPOKCUABI HaTpuss M Kanus. lIpuMeHeHHe 1IeOYHBIX METAIIOB U HUX
COEIMHEHU.

[[leovyHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TOJOXXECHUE B
[Tepunoauueckoil cucreme xumuueckux semMenToB 1. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kaubliusl. Baxuele coequHeHUs KaJIbLUs (OKCUA, TUAPOKCHU, COH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusuyeckue u
XUMUYECKHE CBOMCTBA aItOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJA
KaJblIUsl ¥ HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMUS
Ka4eCTBCHHBIX PEaKIUil Ha MOHBI: MarHus, KaJbIIKs, ATFOMUHHS, IIMHKA, sxene3a (11)
u xene3a (Il1), menu (Il), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE 3KCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «BaxHelmmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M IMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmuMe ecTeCTBEHHO-HAy4HbIE MOHATHS: HAy4YHBbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKALUA, TEePUOJUYHOCTh, HAOJIOIECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJEb, SBJIECHUE, MAPHUKOBBIMI
3¢ PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

®duszrka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOAHUKH,
MOJIYIPOBOJHUKH, JUAJEKTPUKHU, (POTOANEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
y1I0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJCAWI0, TMOHMMAaHUSA 3HAYCHHUS XUMHUYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPYyruX  BUJAX
JESTEIBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TIpHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO
¥ B3aUMOTIOMOIITH B TIPOIIECCe 3TOM yueOHOM NesATeTbHOCTH, TOTOBHOCTHU OIIEHUBATh
CBOE MOBEJCHUE M MOCTYNKA CBOUX TOBApHILEH C MO3ULHUHM HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUMI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTAaBIISIOIIUE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAlPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypoil, JOCTYNHBIMHU TEXHUYECKUMH CpPEeACTBAaMHU HHGPOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJCACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI O€30MacHOCTH TMpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEIILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX  3HAHWM 1O  XUMHUU, OCO3HAHHBIA  BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIeIHON MpodeCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy9aeMble MPU HU3YyYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHusi MUPOBO33PEHHUS OOIICHAYUHbIE TOHATUS (3aKOH, TEOPHUS, PUHIINII,
runore3a, (akt, cucrema, IMPOIECC, OHKCHEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUA (IT03HABATEILHBIE,
KOMMYHUKATHBHBIE, PETYJIATHUBHBIE), KOTOpbIE 00€CHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCe TO3HAHMUSI TOHATUA (TIPEAMETHhIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3HI TIO TTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETeHNE ONBITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTHUUECKH OICHHWBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jIMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIeIEHHOr0 TUIA, MPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECJIO0XKHBIMU CXEMaMH, JharpaMmMmaMu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpY’Kalollell MNpUpoIHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  IMOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JICCTBUH, OIpeACliCHHEe KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryiasiTuBHbIC YHHUBepPCAJIbHbIE yYeOHbIE NeCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNHHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PENICHHs] YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEJIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (eaepasibHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeIMEeTHOM o0macTh  «XuMHs», BUJIBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K koHiry o0yuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTETECHb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, paauyc aToma,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBA3b, HWOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJis1 BeEIleCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOJUYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKHUX OHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuu (MO YUCIY M COCTaBY YYaCTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO 3JIEeMEHTa MO (opMylie COEIUHEHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOMN peaKilny;

NPUMEHSTh OCHOBHBIE OIEpaIlii MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alfio, KiacCcudUKaIuio,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLUM, €CTEeCTBEHHO-HAy4YHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOUM TOCYA0U 1 1ab0paTOpHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMHU TIO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(Bomoposa M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OINPEAEIEHHON
MacCOBOM J0JIell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xoniy o0ydenus B 9 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaThb CMBICI OCHOBHBIX XUMHYECKUX NOHATHU: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIJIOBOM 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJIJIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaioB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKHUX TOHATHH U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCAMHEHMM, TUI KPUCTALIMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rjaBHasg mnoArpynmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YUCI0 JJIEKTPOHOB U paclipe/iefieHHe UuX IO
ANEKTPOHHBIM CII0sIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MECHECHHH
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, MOATBEPXKAAs OIMUCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHUYECKONM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YypaBHEHHUS pEaKkIil, TMOATBEPKAAINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPAaBHEHUIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH, TOATBEPKIAAIONTNE KAYECTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpaIlii MBICTUTEIBHON JESTENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEeMATU3AIIHIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBA3€H — NI U3yYECHUS] CBOWCTB BEIIECTB U XMUMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOICIIMPOBAHNE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LM(PPOBbIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
12 BemecTBa n xumuueckue 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECAUHEHUMN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmmoreka [{OK
31 XMMHIECKHX S1eMenToB J1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIILHO- 8 bubmorera [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
" 1
TOTO TO pasiery 5 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimme MeTauibl M UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B U YelloBeKa 3 Bubnuorexa LIOK
' CHIECTBA 1 MATEPHAIBL B AH3H . https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a B p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U coXXHBIE BElleCTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrrieckas popuysa. BasenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmorexa [{OK
11
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
MonspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 10 YPAaBHCHUSIM bubmmorexa [TOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Kinaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneaucT. O6o0IeHne 1 bubmmorexa [TOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa U XUMHYECKHE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopom — anmemMeHT u bubmmorexa [JOK
AYxd. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DOu3nYeCKre U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa HOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, SK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonyyenue u cobupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Bomopoa — snemeHT u mipocToe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOOPOIA bubmotera [JOK
I . P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIM4YecTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruuciienus o06EMOB ra3oB 1o
34 ABHEHHIO PeaKIH Ha OCHOBE bubmmorexa [IOK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBoputers.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTueckas paborta Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bongopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX H bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHwusI: COCTaB, K1accuuKaIms, bubmmorexa [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéI)II) TTOJT )eHI/IH XHMHchpKHe bubmorera [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33]a4 10 TEME bubnunoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCaMH HEOPraHHYECKUX bubmorera [JOK
N p https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06001eHne U cucTeMaTU3alus bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponpHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

51 XUMHYECKUX 31eMeHTOB. IloHsTre o
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubmorera [TOK
PHOMBL, TPYIIL, TOATPYT https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomst https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 10 €ro MOJ0KCHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnag xuMu4deckast CBsI3b bubmorera [JOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas XuMH4YECKast bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTnas nenoJsisipHas 1 bubnmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneus oxncneris ! https://m.edsm])_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos://m.e dsol_.[ru 100adb076
KonTtponsHas padota Ned4 o Teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubnmorexa [JOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edso0.ru/00ad9cb?2
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIMIX

8 IlougaTue 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. (I)aKTOpBI, BIIMAOIINUC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTh XUMHUYCCKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIuTeIbHO- bubmmorexa [{OK
BOCCTAHOBHTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHYECKON
10 muccornmanyi. CHIIbHBIE U clIa0bIe bubmorera [TOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHsle ypaBHEHUS peaKIui bubmmorera [OK
P peaxi https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
JIHACCOIHAIIHN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpPeACTaBJIECHHUHN 00 bubmorexa HOK
pedl N https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 IlouaTue o ruapoIM3E CONeH bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenune 3xcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK

Juccoryanysa. XUMHAYEeCKue
pCaKknuu B paCTBOpAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB.

18 XUMHUYECKHEe CBOMCTBA HA IPUMEPE bubmmorexa [JOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE bubmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[TomydeHne COISTHOM KUCIOTHI bubmorera [JOK
YHCHEE G077 ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa [IOK
p ’ https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmToTpoTiHBIE MOTU(UKAITUN CEPBI.

23 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 (I)Hznqecmfe u XI/III:/II/I‘IeCKI/Ie bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckrue 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

27
BBIXOJIa ITPOAYKTA PEAKLIMKU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymimsl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(buznuecKre U XUMHUYECKUE
CBOMCTBA
AmMuak, ero uznyeckue u

29 XUMHYECKHE CBOMCTBA, ITOJTyUYCHHE bubmorexa HOK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckast pabota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHue bubmorexa HOK
yqv - H3YH https://m.edso0.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0pennii. XuMn4yeckoe bubmorexa LOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
®ochop. Okxena dochopa u

33 (bocg)o pHaH KI/ICJ'I((I))Ta (b(blxl;l/l(q\g)cxne " Bubmmorexa LIOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHwuii. 3arps3HeHue
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

35 npupo e, GU3nIecKue u bubmorexa HOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE ITPOOIEMBI bubnmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYrospHas KUCIIOTa U €€ COJIH
https://m.edso0.ru/00ae006¢c
[Ipaktuueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa [JOK
p = https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuuii u ero coe fuHEHN bubmorexa [JOK
P a https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHelimnine https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUI
KonTtponsHas padora Ne3 no teme
. bubmuoreka [JOK
42 «BaxxHelnne HeMeTalIbl U UX

COCAUHECHU A

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUIMYECKasA KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUUECKUI P bubmorexa [JOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 0 YPAaBHEHUSIM XUMHUYECKUX bubmorexa LOK
P N https://m.edso0.ru/00ae1156
peaKIuii, eclii OJMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 €JIOYHBIE METaJUIBI
1 https://m.edso0.ru/00ael4b?2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJnusg https://m.edso0.ru/00ael4b?2
[IlenoyHo3eMENBbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqTUHEHUS KaJIbIU bubmiorexa LOK
4 H https://m.edso0.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3ALIHS
3HAaHUU
59 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL e https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THAPOKCUIIBI M COTH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
Pemenune skcnepuMeHTanIbHbBIX bubnuoreka [JOK
59 .
3a7a4 1o temMe «Baxxueiimue https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxxHeunme MeTaJibl U UX

COCAUHECHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKaroLIEn CpeJibl https://m.edso00.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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