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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa TO XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe enepalbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIMU MPETOJaBaHus YYCOHOTO TIpeIMeTa « X UMHUSH)
B 00pa3oBaTeNbHBIX OpraHmu3aiusax Poccuiickoit denepanumu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeamerTa, yCTaHaBJIMBaET  00s3aTeNbHOE peIMETHOE coJiep KaHue,
peayCMaTpuBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OINpeAeNseT BO3MOXXHOCTH TMpeaMera s
peann3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJibTaTtaM 00yYeHHS] XUMUM Ha YPOBHE II€JIEH M3yUeHUs TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO COIep KAHMUS.

3HaHUE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaromerocs, ero mpejacTaBICHUd O MaTEpPUAIIbHOM €IUHCTBE MHpPA, BAKHYIO
posib UrparoT (GopMHUpPYyEMbIE XHMHEH MpPEACTaBICHHUS O B3aMMOIPEBPALICHUSX
DHEPTrUM M 00 HBOJIOIMU BEIICCTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30I1aCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  caMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYpPbI JHYHOCTH, €€ 00IIeH 1 (PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (POPMHUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W MCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCHOHATBHON ACSITEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a Ha €IUHCTBO MPUPOBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpEAEIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITONHIS (GYHKIUA OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4YaeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHMYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM OPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYKaroIui MUpY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 HU3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — Ba)KHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUY W PA3BUTUHU MO3HABATEILHBIX YMEHUHA W
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCloBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIET0 MHPA, WCIOJIB3ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHATh MX MpPU pPEIIeHHH MpoOJieM B MOBCEJHEBHOM XKU3HU U
TPYZIOBOM JESATEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKU
[eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS M HANpPaBICHHOCTH JAIBHEUIIIETO
oOydeHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIEIII0).

B ornmume oT crammapTHOTO ydeOHOTO IUTaHa, MPEAyCMAaTPUBAIOMIETO 68
4acoB Ha M3y4YE€HHE XMMHUHU B 9 Kilacce, HACTOSIIAs MpOrpaMMa MpeaycMaTpruBaeT
yBeJIMUeHHe 001ero Kojudecrsa 4acos 10 102.

VYBenuueHue KOJMYECTBA YacOB JOCTHUTHYTO 3a CYET BBEACHHUS U
paciupenus 00ka ""PelieHue NpakTHKO-OPUEHTHPOBAHHBIX 3a1a4".



O0ocHOBaHMe YBeJIMYEHUSI YACOB M BBedeHusi 0Jioka ''Pemenue
NPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4'":

CoBpemeHHbIe TpeOOBaHUS K XMMHUECKOMY OOpa30BaHHIO MPEAINONaraloT He
TOJIbKO YCBOCHHE TEOPETUUYECKUX 3HAHUM, HO U (OPMUPOBAHHUE Y OOYyUYaAIOIIUXCSA
MPAKTUYECKUX YMEHUN W HABBIKOB, HEOOXOJUMBIX [JIsl YCHEIIHOW ajanTaluu B
coBpeMeHHOM Mupe. B cBs3u ¢ »TuM, BBeAeHue Onoka "PemieHue mpaxTHKO-
OpPUEHTUPOBAHHBIX 337a4" 00YCIOBIEHO CIAEAYIOUIMME (PaKTOpamu:
AKTyaau3auus 3HaHui: [IpakTUKO-OPUEHTHMPOBAHHBIE 33JaYd  IO3BOJISIOT
AKTyaJIN3UPOBATh MOJIYYEHHBIE TEOPETUUECKUE 3HAHMS, MPOAEMOHCTPUPOBATh UX
IPUMEHUMOCTh B PEAIbHBIX >KU3HEHHBIX CUTYalUSX, ObITY, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.
3akperuieHne U cucreMaTu3anus 3HaHui: [[pakTHKO-OpUEHTHUPOBAHHBIC 33/1a4n
MO3BOJISIOT 3aKpPeNUTh U CHUCTEMATH3MPOBATHL IIOJIYYEHHBIE TEOPETUUYECKUE
3HaHUS, YIIIyOUTh TOHUMaHUE XUMHUYECKUX MPOLIECCOB U SBJICHUM.

IloBbllIeHMEe MOTHBAIMM K M3YYEHUIO XUMMHU: PellleHre MpakTUYEeCKUX 3aaad
Jenaer mpoiecc oOyueHusi Oosiee MHTEPECHBIM M YBJIEKATEeNbHBIM, MOBBILIAET
MOTHUBALIMI0 K  HU3YYEHMIO XUMHUM U  CHOCOOCTBYeT  (HopMHpOBaHUIO
MOJIOKUTEIBHOTO OTHOILIEHHUSI K TIPEJIMETY .

ITonroroBka k ’3x3amMeHam/oaummnuagam: Padbora ¢ TakuMH 3aJadaMy B TEUECHUE
y4eOHOro Troja IO3BOJSET MOATOTOBUTH OOYYAlOUIMXCS K YCIEUIHOW chaude
HK3aMEHA, a TaK)Ke IMO3BOJISIET YCHEUIHO BBICTYNUTh HA OJUMIIMANAX WIIU
KOHKYpCax 10 XUMHUH U IPyTUM TIpPEeIMETaM €CTECTBEHHO-HAYYHOIO LIHUKIIA.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B KU3HHU YelIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BeiiecTB. [loHsiTue 0 MeTojax Mo3HaHWs B XUMHUM. YuCThIEe BElIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3iaeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajgeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemniecTB. OTHOCHTENbHAsE aTOMHAas —Macca.
OTHOcUTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIUHUI] BemecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHCHUMU.

Ou3NYeCKUe U XUMUUYECKUE SBJICHUSI. XUMHUYECKasi peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYeCKHe ypaBHeHus. Knaccudukanus
XUMHUUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu pabOoThl B JIA0OpATOPUH U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OIMKCAHUE
bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlMsI BOJAbI) U XMMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTNMCAaHWE TPHU3HAKOB MPOTEKAHWUS XUMHYECKUX peakiui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JICICHHsI CMECEH: C MOMOINBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, mMpoBeeHNE OYUCTKH TTOBAPEHHOU
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHUsS MAacChl, CO3JaHHUE MOJEJIEH MOJIEKYJ
(LIapoCTEepPKHEBBIX ).

BakHelue npeacTaBUuTe M HEOPraHNYECKHX BELECTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT W mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcuzapl. I[lpumenenuwe kwucinopoga. CrocoObl



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOIr0 3(pdekTa, pazpyiieHrue 030HOBOrO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHust. Kucnotsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrome. Homenkmnarypa oxcugoB. Dusnmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losmyyenne ocCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHWE, pACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCHOJIb30BAaHHE BHJICOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpAIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYEecKUi CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckoun cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokKeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [[. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropenue, peakiuy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUuid M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BelecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PELIETKHU U
BHUJIA XUMHUYECKOMU CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemIoBoMy 3((deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanyu. KauectBeHHbIE peakiii Ha MOHBL. [IOHSATHE O TMAPOIIU3E COEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSl PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOILECCa JAUCCOUMALMUA KHUCIOT, WIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJECHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue oOcangka, BbIJACICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peaklMy pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METallaMH, HEMeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHass KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHW3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYEeCKHue CBOMCTBA
IPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHuE, (U3HUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, Gu3MUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKiys Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkue u XMMHUYECKHE CBOMCTBA, NOJyueHue U npuMenenne. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Wcnonp30BaHue HUTPATOB M COJEM aMMOHHA B KauyecTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, pu3HIecKre U XUMHIESCKHUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4YECTBE MUHEPATHHBIX YI0OPEHUM.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEeMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKrue U XMMUYECKHE CBONCTBA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne #u XUMHUYECKHE CBOWCTBA, IOJYYEHUE H
npumeHeHnue. CoeauHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpoOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOIIOAECHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha CyJbdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIIne HEMETauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHHUE B IIpupoie. PU3nyeckue 1 XMUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS KalblUs (OKCHH, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxXOXIcHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  IMPOTEKaHUS
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BaxxHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUNCKUMU
COIMOKYJIbTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CHOCOOCTBYIOT IIpolieccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIIUAIM3AIMU O0YyYaOUTUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroIMXCA
PYKOBOJCTBOBATbCSI CUCTEMOW MO3UTUBHBIX ILIEHHOCTHBIX OpPHUEHTAUIUU U
pacIIMpeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIEAUI0, MOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOr0 OO0IIecTBa, CIOCOOHOCTH BJIaJETh TOCTOBEPHOW HMHQOpMAIHEl O
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABJICHUSI O COLHUAIBHBIX HOPMAaX MW MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ O3TOM yuyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJCHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIIIOLINE
OCHOBY ISl IOHUMAaHUSI CYIIHOCTA HAyYHOM KapTUHBI MHUpA, MPECTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBbIE Uil OOBSICHEHUS HaOIIOJAaeMBIX IMPOILIECCOB W SIBICHHIA,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YHUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), HUCIOJIb30BATh
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO SKCIEpPUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEH, YMCHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KiIacCU(PUKAIUSI PEaKIuil: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, pPeaKuuu
oOMeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiuu,
AP0 aToMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAcCOBasi JOJis BEIIECTBA
(TpolieHTHasl KOHIIEHTpAIus1) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUYECKUX PEAKLIN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpblE HMMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHue X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIXKAasi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHHUIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HERJIEKTPOJIMUTHI, AIEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUChIBaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUS DJEKTPOJUTUYECKOW IHCCOLMAIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO ©  MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpHBIM  O0OpYy/IOBaHMEM, a TaK)Ke IIpaBWIa OOpaIllCeHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAaHHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTEIbHONU JI€ITEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAy4YHBIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
n/n TeM MPOrpaMMBbl Bcero Koutpossusie Hpakririeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOW ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemiecTBa 1 xXuMuueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
)1 Bo3znyx. Kucnopon. [louarue 6 bubanorexa HOK
00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopoa.Ilonsitue o kucnorax 2 1 Bbu6nuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnuoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuueckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KosmnuecTBo 4acoB (JjekTpoHHbIe (LM(pPOBHIE)
Ner /mn HaumeHoBaHMe pa3/ie/ioB U TeM MPOTrPaMMbI o0pa3oBaTe/bHbIE PeCypChl

BCero |[k/p [m/p

Paznen 1. BemecTBo 1 XuMuueckasi peakius

1.1. [ToBTOpeHue u yrirybieHne 3HaHUH O BELeCTBE 8 1 1 https://resh.edu.ru/subj ect/29/9/
1.2. (OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUECKUX peakuuid |14 0 1 https://resh.edu.ru/subj ect/29/9/
1.3. JJIEKTPOTUTHYECKAST TUCCOIUAIINA. 12 1 1 https://resh.edu.ru/subj ect/29/9/

XMMHUYECKUE PEAKIIMU B pacTBOpax

Wtoro no pazgeny 34

Pa3nen 2. HeMmeTayuisl M UX COeIMHEHUS

2.1. OO01as XxapakTeprucTUKa XUMHIEeCKuX 371eMeHToB VIIA-rpynmer. |6 1 https://resh.edu.ru/subj ect/29/9/
["astoreHs!
2.2. OO011as XapakTepruCTUKa XUMHIECKUX 3J1eMeHTOB VIA-Tpynmer. |6 1 https://resh.edu.ru/subj ect/29/9/

Cepa 1 €€ coeTMHEHUS

2.3. O011as XapaKTeprUCTUKAa XUMHUYECKUX 3JIEMEHTOB V A-TpYIIIIHIL. 10 2 https://resh.edu.ru/subj ect/29/9/
A30T, pochop u X coeTMHEHUS

2.4. OO01as XapaKTepruCTUKa XUMUIECKUX 371eMeHTOB [VA-rpynmer. |11 1 1 https://resh.edu.ru/subj ect/29/9/
Yraepoa U KpEMHHN U UX COCTUHEHUS.

Wtoro no pazgeny 33

Pa3nen 3. MeTaiel 1 UX COETUHEHUSA



https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj

3.1. OO01mre CBOMCTBa METAIIOB S https://resh.edu.ru/subj ect/29/9/

3.2. Baxxaelnme MeTauisl 1 UX COEIUHEHUS 15 https://resh.edu.ru/subj ect/29/9/

Wrtoro no pazgeny: 20

Paznen 4. XumMus u okpyskaromas cpenia

4.1. BemecTtBa 1 Matepuaibl B )KU3HU YesoBeka. OCHOBBI S https://resh.edu.ru/subj ect/29/9/
PKOJIOTUYECKOW IPaMOTHOCTH

Wrtoro no pazgeny: S

Paznen 5. Penienne npakTUKO-OPUEHTUPOBAHHBIX 3a/1a4

5.1 PelieHne mpakTUKO-OPUEHTUPOBAHHBIX 3a7a4 10

Wrtoro no pazgeny: 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://resh.edu.ru/subj
https://resh.edu.ru/subj
https://resh.edu.ru/subj

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos JIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Kontpoaenkie  Ipakrudeckue u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponap XuMuu B :KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 ITonsTue o MeToax MO3HAHUS B XUMHU 1 bubmmorexa IOK

https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U MPUEMBI | bu6nuoreka [IOK
oOparieHus ¢ 1ab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 bubnuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK

6 ATOMBI 1 MOJICKY TbI ! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE DJIEMEHTBI. 3HAKU | bubmunoreka LIOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEUIECTBA 1 buGnnorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10715 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEUIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koimuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnuKIoneauct. O6o0meHne bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kuciopoa — snemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCII0DOAA (PeaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTyYeHHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TormnmmBo (HedTh, yrojib U METaH).
25 3ar ﬂSHeéHeqlios yxa CIIOCOOBI iro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHKe KUCIOpOaa Bubnmorexa [IOK
M N p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubnuoreka [JOK
BellecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOAOPO/ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «ITonydyenne u coOupanue BOJAOPOA,

W3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



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

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB 1O
34 aBHEHUIO PeaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
b .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI T'a30B
15 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbiieHHbie
37 U HEeHACBIIIIEHHLIE pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

ITonyuyenue u XMMHUYECKUE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarmus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) oI q)eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUN
43 ['enernueckas cBs3p MEKy KiIaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTH3aIMs 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmuoteka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
bubmunoreka LIOK
51 XUMHYECKUX 3J1eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpynnel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
N but6mmoreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DNEeKTPOOTPHUIIATEITLHOCTH ATOMOB
bubmunoreka LIOK
58 XUMUYECKHUX AJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepodHas padboTa
b K
59 HNonHas xumMuueckas CBs3b nommorexa [0
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XUMUYeCKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJsipHAsk XMUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHpb okucie
TEHCHD ORHEICHI https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [JOK
peakuuu https://m.edso00.ru/00adb076
64 OKucnauTeny 1 BOCCTAHOBUTEIHU bubmorexa OK

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb076

65 KonTtponsHas pabora Ne4 o reme 1 Bu6muotexa [JOK
«Ctpoenune atoma. XuUMHUYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O600eHHE 1 | bu6nuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O600mienue u 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O6o0eHHE 1 | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBO 4acoB

Hata JIeKTPOHHBIE HU(PPOBBIEC 00pa3oBaTelbHbIE

H3Yy4YeHH  pecypcehl
a1

Tema ypoka Bcer  Kontpoabn IIpakTHyeck
0 ble padoThI ne padboTbl

1. [Tepuoanueckuit
3aKOH.

[Tepuoanueckas
crucrema 1 bu6mmoteka IIOK https://m.edsoo.ru/00adb59e
XUMHUYECKHUX

anemenToB 1. U.
Meneneesa

2. 3aKOHOMEPHOCTH B

M3MEHEHUU CBOWCTB
XUMHYECKHX 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TIEPBBIX

TPEX IEPUOOB

3. Pemmenue 3aganui
o TeMe:

3aKOHOMEPHOCTH B
W3MECHECHUHU CBONCTB 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb6b6

XUMHUYCCKUX
9JICMCHTOB TICPBBIX
TPEX IEPUOOB

4. XumMudeckas CBS3b.

CrtpoeHue BeniecTna.
X. 3. O3nakomnenue 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00adbac6
¢ Mooensmu

KpucmaiiludeckKux



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6

pewémox
HeOpeaHu4ecKux
seuyecms —
Memainnos u
HeMemannos
(epagpuma u
anmMasa), ClOHCHbIX
eewecms (xanopuoa
Hampusi)

Pemmenue 3aganui
10 TEME:
XUMHYECKast CBA3b.
CrtpoeHue BeniecTna.

bubmnoreka [{OK https://m.edsoo.ru/00adbac6

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

bu6mmoteka IIOK https://m.edsoo.ru/00adbcb0

Pemmenue 3agay mo
TEME: OCHOBHEIC
KJ1aCChI
HEOPraHUYECKUX
COCIMHEHUI: X
CBOMCTBA.

bu6mmoteka IIOK https://m.edsoo.ru/00adbe9a

Byl xummnueckoi
CBSI3U U THUIIBI
KPUCTAJUTMYECKUX
pemeéToK

bubnnoreka [{OK https://m.edsoo.ru/00adc28¢

KonTpoasnas
padora Nel o Treme

bu6mmoreka IIOK https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

«IloBTOpEHHE U
yriryoJieHue
3HAHUH OCHOBHBIX
pasaesioB Kypca 8
KJ1accay

10.

OKHCIIMTENIBHO-
BOCCTaHOBHUTECIIbHEIC
peaKuum.
Oxucienue.
Boccranosnenme.
OKHUCIIUTEIH U
BoccranoButenu.
X.O. Ilposeoenue
onvlmoe,
UTLTIOCIMPUPYIOUUX
npumepwl
OKUciaIumeslbHo-
60CCMAHOBUMENIbHBIX
peaxyuii (coperue,
Peaxkyuu pasnoxncenust,
coeouneHus)

bu6mmoteka IIOK https://m.edsoo.ru/00adcd68

11.

Pemenue 3amau nmo
TeME:
OKHUCJIIUTCIBbHO-
BOCCTAaHOBHUTECIIbHEIC
peakuun. Meton
3JIEKTPOHHOTO
OajaHca.

bu6mmoteka IIOK https://m.edsoo.ru/00add448

12.

Knaccudukanuu
XUMHYECKHIX

bubmuoreka I{OK https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

peaKkuuii mo
Pa3IMYHBIM
IIpU3HAKaM

13.

Pemenue 3amau mo
TEeMe: peaklnu
COCIUHECHUS,
pa3ioKeHus,
3aMEeIICHUS U
oOMeHa ¢ TOYKH
3pEeHUsI OKUCIICHUS U
BOCCTAHOBIJICHH .

bu6mmoteka IIOK https://m.edsoo.ru/00add8b2

14.

[TonsiTue o ckopocTu
XHUMHYSCKOM
peakuuu. [Tonsitue o
TOMOTEHHBIX U
reTepOTreHHBIX
peaKuusx.

X.D. Uccrneoosanue
3A68UCUMOCIU
cKopocmu
XUMUYECKOU
peaxyuu om
6030elcmeust
PA3TUYUHBIX
Gaxmopos

bubmuoreka I{OK https://m.edsoo.ru/00add9d4

15.

[IpakTnueckas
pabota Nel.
N3ydenue BausiHuA
YCJIOBUU

bu6mmoteka IIOK https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

IIPOBEACHUSA
XHUMHYSCKOM
peakiuu Ha eé
CKOpOCTb.

16.

Ilonsatue o
XUMHYECKOM
paBHOBECHH.
DaKTOopHl,
BIIMSIFOIIHE Ha
XUMHYECKOE
paBHOBECHE.

bu6mmoreka LIOK https://m.edsoo.ru/00addbfa

17.

Teopus
3JIEKTPOJIUTHUECKON
JIIMCCOIMAIHH.
Cna0ble U CUJILHBIE
JIEKTPOJIHTEHI.

X.D3. uccneoosanue
91EeKMPONPOBOOHOC
mu pacmeopos
seujecms, npoyecca
ouccoyuayuu
Kuciom, wenoveu u
coJell.

bubmnoreka [{OK https://m.edsoo.ru/00addec0

18.

Pemenne 3amanumii
10 TEME:
3JIEKTPOJIUTUYECKAS
JIMCCOITAITHS
KHCJIOT, OCHOBaHHI1
U cojien

bu6mmoteka IIOK https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19.

XuMHueckue
CBOMCTBA COJIeH B
CBETE
MpeACTaBICHUHN 00
SN

X.O. pacnosuasanue
HeopeaHuvyeCcKux
seuecne ¢ NOMouyvbio
KayecmeeHHblX
peam;uﬁ HA UOHWbL,
peuterue
IKCNEPUMERMAIbHbIX
3a0ad.

bubmuoreka [{OK https://m.edsoo.ru/00addfe2

20.

XuMHyeckue

CBOMCTBA KHUCJIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUIN 00

A

bu6mmoteka IIOK https://m.edsoo.ru/00ade104

21.

HounHble ypaBHEHUS
peaxkuuit

X.D. nposedenue
ONvIMOos,
ULTIOCINPUPYIOUWUX
NPUZHAKY NPOMEKAHUs
peakyutl UOHHO2O0
obmena (obpasosanue
ocaoka, vloeieHue
2aza, obpasosanue
6000b1)

bubmuoreka [{OK https://m.edsoo.ru/00ade348

22.

Peakiiuu nonnoro
oOMeHa  yCIOBUS

bu6mmoteka IIOK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

WX MPOTECKAHMUS.
X.3. Peaxyuu
00MeHa MeHCOy
pacmeopamu
INEeKMPOIUMO8

23.

Pemenue 3amau nmo
TEeMe: peaKInu
HOHHOI'0 OOMEHA U
YCIIOBHSI X
MIPOTEKAHUS.

bu6nmoteka IIOK https://m.edsoo.ru/00ade64a

24.

Iloustue o
TUJIPOJIU3E COJEH

bu6mmoteka IIOK https://m.edsoo.ru/00ade64a

25.

Ob6o061enne u
CUCTeMaTH3aIHs 110
teme «TO/. PUO»

bubmuoreka I{OK https://m.edsoo.ru/00ade802

26.

Pemmenue 3agay mo
TEME: pacyeThl 1O
YpaBHEHUAM
XUMHNYCCKUX
peaKuuit

bubmuoreka I{OK https://m.edsoo.ru/00adea28

27.

Pemenue 3agad Ha
BBIYMCIIEHHE MAaCChI
nin 00béMa
MPOJIYKTA PEaKIIU
10 U3BECTHOI Macce
Wik 00bEMY
HCXOJHOTO
BEIICCTBA,
COJIEpXKAIIEeTo

bubmuoreka I{OK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IpUMeCH

28.

[IpakTnueckas
pabora No2.
Pemenue
SKCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
«DIIEKTPOJIUTHYECKA
S TUCCOLIUAIUSY.

bubmuoreka I{OK https://m.edsoo.ru/00adec8a

29.

O06o061IcHNE U
CHCTEMAaTHU3allH
3HAHUM 10 TeMaM
«Knaccuduxanus
XAMHUYECKHX
peaxkuuii» u
«DIIEKTPOJIUTHYECKA
SI JUCCOLHALINS.

bu6mmoteka IIOK https://m.edsoo.ru/00adeeab

30.

KonTpoasnas
padora Ne 2 mo
TeMaM
«DNEeKTPOIUTHYIEC
Kasi JUCCOLMALMS.
Xumuyeckue
peakuuu B
pacTBopax».

bu6mmoreka IIOK https://m.edsoo.ru/00adf004

31.

O06mmas
XapaKTEePUCTUKA
rajlor¢HoOB.
duznueckue
CBOMCTBA.

bubmuoreka I{OK https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XD. onvimel,
ompaoicaiouue

Qusuuecxue u
Xumuyeckue ceoLucmea

2a102eH08 u ux
coeoureHul,
O3HAKOMAEHUE c

obpazyamu  X10puoos
(eanozenu0og)

32.

XUMHUYECKHUE
CBOMCTBA TaJIOTE€HOB.

bubmuoreka I{OK https://m.edsoo.ru/00adf306

33.

[Tonyuenue u
HNPUMEHEHHUE
raJIOr€HOB.

bubmuoreka I{OK https://m.edsoo.ru/00adf518

34.

XJ10poBOAOPO.
ConsiHasg Kucnora:
XAMUYECKHUE
CBOMCTBA,
MIOJIyYECHUE U
NIPUMEHEHHUE.

X.O. usyuenue
0bpasyos
HeopeaHuyecKux
seuecms, CeoLCma
COIAHOU KUCTOMBbI,
nposeoeHue
KAYeCmeeHHbIX
peakyuil Ha X10puo-
UOHYL U HAOTI0OeHUe
NPUSHAKOB UX
npomeKanus.

bubmuoreka I{OK https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

35.

[IpakTnueckas
pabota Ne3.
[Tonydenue constHoM
KHCJIOTBI U U3yYEHHE
€€ CBOICTB

bu6mmoteka LIOK https://m.edsoo.ru/00adfc20

36.

Brraucnenue 1o
YpaBHEHUSAM
XUMHYSCKHUX
peaKIuii, €CJI OJIUH
W3 pEareHTOoB JaH B
U30BITKE

bu6mmoteka LIOK https://m.edsoo.ru/00adfd9¢

37.

Pemenne
MPaKTUYECKHUX
3aJaHuH II0 TEME
«["amoreHsn

bu6mmoteka LIOK https://m.edsoo.ru/00adfd9¢

38.

OO6mias
XapaKTEePUCTUKA
ajieMeHTOB VIA-
TPYIIIIHL.

bu6mmoteka IIOK https://m.edsoo.ru/00adfebe

39.

AmoTponHsie
MOJU(PUKAIIIH CEPBI.
Haxoxnenue cepsl u
€e COeqUHEHNN B
pUpoeE.

X.D. oznakomnenue ¢

obpazyamu cepbol u eé
COCOUHCHUIMU

bu6mmoteka IIOK https://m.edsoo.ru/00ae006¢

40.

XUMHYECKue
CBOMCTBA CEpBI

bubmnoreka [{OK https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

41.

CepoBogopon,
CTpOEHHE,
buzndeckue u
XUMHUYECKHE
CBOMCTBA.

bu6mmoteka IIOK https://m.edsoo.ru/00ae054¢

42.

Oxkcup cepsi (IV).
CepHucras KUCIoTa,
XUMHYECKHE U
buznveckue
CBOICTBA.

bu6nmoteka IIOK https://m.edsoo.ru/00ae080a

43.

Oxkcup cepsi (VI).
Cepnas KucjorTa,
buzndeckue u
XUMHUYECKHE
CBOIICTBA.

X.D. nabnooenue
npoyecca 0byenusanus
caxapa noo
Oeticmeuem
KOHYEHMPUPOBAHHOU
CepHOlL KUCIOMb,
UsyUeHUue XUMUYECKUX
ceoticms
pasdasnenHol ceprot
KUCIOMbl, NPpOGedeHUe
KauecmeeHHOll
peakyuu Ha cyivpam-
UOH U HADIIOOEeHUe
npusHaxa eé
npomexanus

bubnuoreka I{OK https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

44,

XUMHYECKUe
peakuuu, Jiexariye
B OCHOBE
MPOMBIIIIIEHHOTO
crioco0a MmorydeHust
CEpPHOM KHUCJIOTBI.
XuMu4eckoe
3arpsi3sHEHUE
OKPYXaroIIeH Cpeabl
COCIMHEHUSIMU
CEpBI.

bubmuoreka I{OK https://m.edsoo.ru/00ae0el8

45.

Brrancienue mo
XUMHYECKUM
YpaBHEHUSAM
peaKIMu Macchl,
KOJINYECTBA
BEIIIECTBA HIIH
o0BeMa 1o
W3BECTHOM Macce,
00BEMY OJTHOTO U3
BCIICCTB

bu6mmoteka IIOK https://m.edsoo.ru/00ae103e

46.

[IpakTnueckas
pabota Ne4.
Pemienue
SKCHEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
«XaJIbKOT€HBD».

bubmuoreka I{OK https://m.edsoo.ru/00ael 156

47.

KonTpoasnas
padora Ne3 no Teme

bu6mmoteka LIOK https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

«BakHelme
HeMeTaJ/Ibl M UX
coeIMHEeHUs
(I'asiorensl. Cepa u
ee coeTUHEHM D

48.

OO6mias
XapaKTEPUCTHUKA
3JIeMEHTOB V A-
rpynnsl. A30T,
pacnpoCTpaHEHUE B
MIPpUpOJIE,
duznueckue
CBOICTBA.

X.DO. o3naxomnenue c
Qusuneckumu
ceolicmeamu azoma u
e20 coeOuHenutl

bubmuoreka [{OK https://m.edsoo.ru/00ae1278

49.

A30T: XMMHYECKHE
CBOMCTBA,
MOJIyYeHUE U
MpUMEHEHHE.

bubmuoreka I{OK https://m.edsoo.ru/00ae14b2

50.

AMMHax.
duznueckue u
XUMUYCCKHEC
CBOICTBA.
[Tonyuenue u
MIPUMEHEHUE.

bubmuoreka I{OK https://m.edsoo.ru/00ae14b2

51.

IIpakTrueckas
pabota No5.

bubmuoreka I{OK https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

ITonyuenue
aMMHuaKa u
U3Y4YECHHE €r0O
CBOICTB

52.

A3oTtHas Kucnora.
dusnueckue u
XHUMHYCSCKHE
CBOICTBA.

X.D. ezaumooeiicmeue
KOHYEHMPUPOBAHHOLL
A30MHOU KUCTOMbL C
Meobio

bu6mmoteka LIOK https://m.edsoo.ru/00ae14b2

53.

[Tonyuenue u
MIPUMEHEHUE
a30THOU KHUCJIOTHI.

bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8

54.

Hcnonws3oBanue
HUTPATOB U COJIEH
aMMOHHS B KQUECTBE
MUHEPATbHBIX
yA0OpeHUH.
XHUMHYECKOE
3arpsi3HEHUE
OKPYXarOIIEeH Cpeabl
COCIUHEHUSIMU
azoTa.

X.D. o3naxkomnenue c
00pasyamu a30Mmmbix
yO0obperutl

bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8

55.

docdop.
AnnoTtponust

bu6mmoteka LIOK https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2

docdopa.
Haxoxnenue B
PUPOJIE.
®duznyeckue
cBoiicTBa (hochopa.
X.D. o3naxomaenue ¢
Qusuneckumu
ceoticmeamu ghocghopa
U e20 coeOuHeHUll

56.

Oxkcua pocdopa
(V). ®usnveckue u
XUMHNYCCKHUEC
CBOMCTBA,
MOJTy4eHue.

bubmuoreka I{OK https://m.edsoo.ru/00ae 1886

57.

docdopHas
KHUCIIOTA.
duznueckue u
XHMUYCCKHEC
CBOMCTBA,
MOJIyYeHHE.

bubmuoreka I{OK https://m.edsoo.ru/00aelae8

58.

Hcnonb3oBanue
docdaros B
KauecTBe
MUHEpaTbHBIX
ya00peHuit.
3arpsi3HeHUE
MPUPOJAHON Cpebl
dbocdaramu.

X.D. o3HaxomneHue ¢
obpazyamu

bubnuoreka [{OK https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

docpoprbvix
y0obperutl

59.

Pemenue 3agaqd mo
Teme «A30T.
A30THAsI KUCIIOTa»

bubmnoreka [{OK https://m.edsoo.ru/00aelc64

60.

Pemmenue 3agay mo
teme «Docdop.
Oxkcun dpochopa
(V). @ochopuas
KHCJIOTa»

bubmuoreka I{OK https://m.edsoo.ru/00ae1d86

61.

Yraepon,
pacnpocTpaHeHue B
pUpoe,
duznueckue
CBOICTBA.
AmnoTponHsie
MoaAu(pUKAIIIH.

X.D. uzyuenue
Mooenel
KPUCMANIUYECKUX
Peuwémox aimasa,
epagpuma, ynnepena,
O3HAKOMIIEeHUe C
npoyeccom aocopoyuu
PACMEOPEHHBIX
sewecms
AKMUBUPOBAHHBLM
Veném u ycmpoucmeom
npomue02asa

bu6mmoteka IIOK https://m.edsoo.ru/00ae35e6

62.

XUMHYECKUE

bubmuoreka [{OK https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

CBOICTBA yTJIepoa,
MOJIyYeHHE,
IIPUMEHEHHE

63.

VYrapuslii ras,
XUMUYECKHE
CBOMCTBA,
bu3HoIOTHYECKOe
JNEUCTBUE HA
OpTraHH3M.

bubmuoreka I{OK https://m.edsoo.ru/00ae3de8

64.

VrieKkucnelii ras,
XUMHYECKUE
CBOMCTBA,
9KOJOTHYECKHE
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM yTJiepoja
(Iv)

bu6mmoteka IIOK https://m.edsoo.ru/00ael750

65.

VronsHas KHCI0Ta
U e€ COJH.
IlepBoHauanbHBIC
IIOHATHS 00
OpraHUYECKUX
BEIISCTBAxX KakK O
COCIMHEHMAX
yriiepoja.

bubnuoreka [{OK https://m.edsoo.ru/00ae35e6

66.

IIpakTrueckas
pabota Neb.
[Tonyuenue oxcua
yriepona (IV) u

bubmnoreka [{OK https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

U3Yy4YEHUE ero
CBOMCTB.
Pacno3naBanue
KapOOHATOB.

67.

Kpemnuii u ero
COCIIMHCHMUS.
CunukarHas
MPOMBIIUIEHHOCT.
X.O. cunuxam-uonvl u
UsyueHue NPU3HaKos
UX NPOMeKanus,
O03HAKOMJIeHUE C
npooykyueti
CUTUKAMHOU
NPOMBIULICHHOCTU

bu6mmoteka LIOK https://m.edsoo.ru/00ae3f50

68.

[IpakTnueckas
pabota Neo7.
Pewenne
3KCHEPUMEHTAIbHBI
X 3aJa4 [0 TeMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS

bu6mmoteka IIOK https://m.edsoo.ru/00ae4270

69.

KonTpoasnas
padora Ne4 o teme
«Baxkueimue
HEMEeTAJJIbl U UX
coennHeHus (A30T,
(ochop u nx
COeIMHEeHUSI.

bubmuoreka I{OK https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Yraepoa u
KPEeMHHUIi, 1 MX
coelMHEeHHUs ).

70.

OOmas
XapaKTEPUCTUKA
3JICMCHTOB-
METaJLJIOB.
Merannndeckas
CBSI3b U
MeTaJImdecKas
KpUCTAJUTMYECKast
peuieTka.
duznueckue
CBOMCTBA.

bu6mmoteka IIOK https://m.edsoo.ru/00ae0d0a

71.

Haxoxnenue
METAIIJIOB B MIPUPOJIE
1 00IIIME CIIOCOOBI
WX TOJTYYCHHUS.
ITonsarue o
METaJUTyPTHH.

bubmuoreka I{OK https://m.edsoo.ru/00adb33c¢

72.

XuMHueckue
CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUUECKH
U psii HANIPSKEHUH
METaJLJIOB.

X.D. Boimecnenue
00H020 Memania
opyaum u3 pacmeopa
conu

bu6mmoteka LIOK https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

73.

CraBbl.
Brruncnenue no
YPaBHEHUAM
XUMHUYECKHX
peaKIuii, €CJI OJIUH
W3 PEareHTOB
COIEPKUT IIPUMECH.
X.D. o3naxomnenue c
0bpazyamu Memanios
U CNAAB06, UX
Qusuneckumu
ceoticmeamu

bubmuoreka I{OK https://m.edsoo.ru/00ad9cb2

74.

[TonsTue o
KOPPO3UH METAILIOB.
[llenounsie
METaJLJIbI.
XuMHUYeCcKre 1
¢uznueckue
CIIOCOOBI.
[Tonyuenue

X.D. uzyyenue
pe3yibmamos
Koppo3uu memaiilos

bubmuoreka I{OK https://m.edsoo.ru/00ael5e8

75.

[llenounsie
METaJlIbL.

X.D. nabnooenue u
onucanue npoyeccos
OKPAUUBAHUS
naamenu UOHAMU
Hampust, Kaaus.

bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

76.

Oxkcuapl U
THIPOKCHUJIBI KaJTHSI
U HATpHS.

T7.

[Ilenouno3eMenbLHBIC
MeTaJUIBI-KaJIbIUN U
Mar"ui.
X.D. uzyuenue
NPUSHAKOB
npomexanus
Kauecmeennuix
peakyutl Ha UOHbL.
Ma2HUSA, Kaabyus
X.D. nabnooenue u
onucanue npoyeccos
OKPAUUBAHUSA NILAMEHU
UOHAMU MASHUA U
Kanvyust

bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8

78.

Baxxueiimme
COEIMHEHUS
Kanblys. JKecTkoCcTh
BOJIBI M CITOCOOEI €6
YCTpaHEHHUSI.

bu6mmoteka LIOK https://m.edsoo.ru/00ae1886

79.

[IpakTnueckas
pabota Ne§8 mo Teme
«XKecTkoCTL BOOEI U
METO/IbI €€
YCTPAHCHUS

bu6mmoteka IIOK https://m.edsoo.ru/00ae1886

80.

0O0001eHue 1
cucTeMaTu3aIus 1mo
teme «lllemounbie u

bu6mmoteka IIOK https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64

IIEI0YHO3EMEIbHEIC
METAJUIBD.

X.D. uzyuenue
ocobennocmell
83aUMOOCICMEBUSL
OKCUOA KAbYUsL U
Hampus ¢ 80001
(603MOHCHO
UCNONIL30BAHUE
8UOCOMAMEPUAN0s),
uccnedosanue
CBOLICMB JHCECMKOI
6000l

81.

AmoMuHHI.
Haxoxnenue B
pUpoJE, €ro
MOJIyYeHUE U
CBOICTBA.

X.O. Uzyuenue
NPU3HAKOB NPOMEKAHUs
KaltecmeeHHblxpeaKuuﬁ
HA UOHBL. ATIFOMUHUA

bubnnoreka [{OK https://m.edsoo.ru/00aelc64

82.

AmdoTtepHbIe
CBOMCTBa OKCHIOB U
TUAPOKCHJIOB.

X.O. Uzyuenue
NpU3HAKOB

bubnnoreka [{OK https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae35e6

npomeKanus
KAYeCmeeHHbIX
Peaxyuti Ha UOHbL:
YUHKA

X.D. uccneoosanue
ampomepmvix
C801CME 2UOPOKCUOA
ATOMUHUA U
2UOpoKCUOA YUHKA

83.

Keneso.
Haxoxnenue B
pUpoeE.
duznueckue,
XUMHYECKHE
CBOICTBA *kKeJe3a.
[Tonyuenue.

X.D. npoyecca
COpEeHUs dfcenie3a 6
Kuciopooe

bu6mmoteka IIOK https://m.edsoo.ru/00ae35e6

84.

Coenunenusa
xxene3a. OKcuasl U
TUAPOKCHUIBI, U COJTU
xkenesa (11 u IT) JI.
O. Ne 12.
3HaKOMCTBO C
pyAamH xenesa

X.O. Uzyuenue
NPpU3HAKo6

npomeKanus
KaiecmeeHHblX

bubnnoreka [{OK https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

peakuuﬁ HA UOHbL.

arcenesa (1) u ocenesza
(1)

85.

0O0001eHNEe "
CHCTEMAaTU3allHs
3HAHUM II0 TEME
«Keme3o u ero
COETUHEHUS

bu6mmoteka IIOK https://m.edsoo.ru/00ael750

86.

[IpakTnueckas
pabota Ne9.
Pemenue
SKCHEPUMEHTAIbHBI
X 3aJ1a4 110 TeMe
«Baxueitmue
METaJUIbl U UX
COETMHEHUS».

87.

Brraucnenus no
YpaBHEHUSM
XHUMHYECKHAX
pEeaKuHnii, €CIIM OJIUH
W3 pEareHTOoB JaH B
HU30BITKE UJIN
COAEPKUT IPUMECH.
Breruanciaenus
MacCOBOM 01
BBIXO/Ia TIPOYKTa
peaKkiuu.

88.

O06001IeHne 1



https://m.edsoo.ru/00ae1750

cucreMaTrmni3anuia
3HaHui «Pemenne

3a7au»

89. Kontpoabnasn
padora Ne5 o Treme
«BaskHeiimue bu6mmoteka LIOK https://m.edsoo.ru/00ae3f50
MeTaJJIbl M UX
coeIMHEeHHsD)

90. BemectBa u
MaTepHabl B
[IOBCETHEBHON bu6mmoteka LIOK https://m.edsoo.ru/00ae3f50
KU3HH YeJIOBEeKa

91. XUMHYECKOEe https://foxford.ru/wiki/biologiya/krugovorot-
3arpsi3HEHUE himicheskih-elementov-v-
OKPY KaOIIeH biosfere?utm_referrer=https%3A%2F%2Fyandex.
Cpelbl. ru%?2F

92. Ponp xumuu B https://foxford.ru/wiki/biologiya/krugovorot-
pelieHnn himicheskih-elementov-v-
9KOJIOTUYECKHX biosfere?utm_referrer=https%3A%2F%2Fyandex.
npobsem ru%?2F

93. Kontpoabnasn
padora Ne6
«Mroroas bu6mmoteka LIOK https://m.edsoo.ru/00ae3f50
KOHTPOJIbHAs

pabora 3a kypc 9
KJ1accay



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

94.

OCHOBHBIE
KOJINYECTBEHHEIE
XapaKTePUCTUKU
BEILIECTBA.

bu6mmoteka IIOK https://m.edsoo.ru/00ae4270

95.

Onpenenenue
MacCOBOM WJIH
00BEMHOI 10N
BBIXOJIa TIPOYKTa OT
TEOPETHUECKH
BO3MOKHOTO.

bu6mmoteka IIOK https://m.edsoo.ru/00ae4270

96.

Brraucnenue Maccel
nin 00bEéMa
MPAKTUYECKHU
MOJTy4YE€HHOT O
BEIIlECTBA I10
W3BECTHOM
MacCoBOM
(0O6béMHOI) ToNe
BBIXO/Ia BEIIECCTBA.

bu6mmoteka IIOK https://m.edsoo.ru/00ae0d0a

97.

Brrancienue
00BEMHBIX
OTHOIIICHUH Ta30B 10
XUMHYECKUM
YPaBHECHUSIM.

bubmuoreka I{OK https://m.edsoo.ru/00adb33c

98

Pacuétrl, cBSI3aHHBIC
C KOHIIEHTpauueun
pacTBOPOB,

bu6mmoteka LIOK https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

pacTBOPUMOCTBIO
BEIIECTB,
3JIEKTPOJIUTHYECKON
YICCOIIMAITHEH.

Konnentpanus
pacTBOpOB
(MaccoBast 1oJs,
MOJISIpHAS 1
HOpMaJIbHAs
KOHIICHTpAIIWH,
MOJISUTBHOCTB ).

102

Pewenne
KOMOWHHPOBAaHHBIX
3ama4

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxnmonepHoe oomectBo «M3aarenberBo «lIpocBemenne»

» Xumusi, 9 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkimonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

tabnuipl: [lepuoanueckas cuctema xumudeckux sneMmentoB /1. U.
MenneneeBa, Tabaua pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUH Pl HAMTPSKEHUS

MCTAaJIJIOB

METOAUYECKHUE MATEPUAJIBI 1JI51 YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-6a30BbIH-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOTr0-0011er0-00pa30BaHus. -

Meroandeckoe-mocooue-mist-yautens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru



