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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE II€JIEH M3yueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHnro. Coaep:kaHue CKIaJbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHHus C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
rPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUSA
OKpPYXAaIOLEro MHpA, MCHOJIb3Ysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOy4eHus.

-3HAKOMCTBO OOY4YaloIIMXCsi C COACpNKAHHUEM TPYAOBBIX OCOOEHHOCTEN
WHKXCHEPHOU, XMMHUYECKOU, (hapMaleBTUYECKON MPOMBIIUIEHHOCTH, a TaKXKe
METUITUHBI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
3HAKOMCTBO € MPOQECCUSIMHI TOPHOJOOBIBAIOIICH MPOMBIIUIEHHOCTH, JIA0OPaHTOM
XUMHUUYECKOTO aHanm3a CrocoObl pa3aeieHus: CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHToB. MHCTUTYT simepHbIX uccnenoBaHuii B ropoje JyOHna. Ilpocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40JIE XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUi (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYJOBAaHUEM, U3YUCHUE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMsI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB Pa3JeJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHUE MOJENed MOJEKYII
(IIapOCTEePKHEBBIX ).

BaxHelline npeacTraBuTe M HEOPraHUYECKHUX BELIECTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemecTBo. Haxoxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBolcTBa (peakuuu ropenus). Oxcunpl. [IpumMeHnenne kucaopoja. 3HAKOMCTBO €
npodeccusimu city>xk061 MUC. CriocoObl OJIy4eHHsST KUCIOPO/ia B TAOOpaTOpUH U
MPOMBIIUIEHHOCTH. KpyroBopoT kucimopona B npupone. O30H — amioTpoIHas
Mo M (UKAIHS KHCIOPO/aA.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupone, (U3MUECKHe ¢ XHUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOOBI
nosyueHusi. Kuciorsl u conu. 3HAaKOMCTBO C MPO(PECCUOHANBHOMN 1€ATEIHHOCTHIO
VH)KEHEPOB I10 paJuallMOHHON 6€301aCHOCTH aTOMHBIX CTaHLIUH.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBass [0y BellecTBa B PAacTBOpE. 3HAKOMCTBO C MpO(eCcCHOHANTbHOU
NEeSATENIbHOCThIO  (papMalieBTOB, arpoHOMOB. XHUMHYECKHE CBOWMCTBA BOJIBI.
OcHoBanus1. Ponb pacTBOPOB B IIPUPOJE U B KU3HU yenoBeka. KpyroBoport BobI B
npupoe. 3arps3HeHNe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue M XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

I'eneTnyeckas CBsI3b MEXKAY KJlIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0JeHHEe
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
OpeKpalieHus ropeHus (mokapa), O3HAKOMJICHHE C o0O0pa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE



CBOWMCTB BOJIOpo/ia (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoM mernu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUIACOMATEPHAJIOB), HAOIIOJACHUE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHHE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUJEOMATEpPUAIIOB),
uccieqoBaHne 0O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaXHeWlme Kiacchl HEOPraHUYECKUX
COEJIMHEHUI», Tpodecchsi XMMUK-aHATUTHK.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBSA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHas  (OPMBI
[Tepuomuueckout cucrembl xumuueckux sneMeHToB /. M. MenneneeBa. [leprobl
u rpynnbl. OU3NYECKUl CMBICIT MOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
IPYIIbI 3JIEMEHTa. 3HAKOMCTBO C MPO(PECCUOHATIBHONW AESATEIbHOCTHIO YUEHBIX-
xUMHUKOB. CtpoeHne atomoB. CocTaB aTOMHBIX sifep. M30Tonbl. DIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuogunueckoro 3akoHa u [leproanuueckoil CUCTEMbl XUMHUUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:



U3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUJAPOKCUJA ILIMHKA C pPAcTBOpaMU KHUCJIOT M IIEJOYEH, MPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS YEpPEe3 HCIOJb30BaHUE KAaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3axoH. [lepuoanueckasi cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX IJIEMEHTOB, MO O0OpPaTUMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsITHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX



peakuusx. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ pPEAKIIHH. CocraBieHue  ypaBHEHH

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HUCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMH4eckoil cBsizu. CteneHs auccouuanuu. CHUIbHbBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cCOJell B CBeTE€ TMPEACTaBICHUN 00 DIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiin Ha MOHBL. [[OHSITHE O THAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BENIECTB, IMpolecca AUCCOLMAIMKA KHUCIOT, IIeJoYed u coJiel
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCHEPUMEHTAIBbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aUMOJEHCTBHE C METa/UIlaMU, HEMEeTa/llaMH, IIeJIo4amMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWlme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U



XUMUYEeCKrue CBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmMe Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit kKucnoThl. CoJid CEpHOM KUCIIOTHI, KAUECTBEHHAs! PEaKIMsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyeckrue u XMMHUUECKHUE CBOMCTBA, oMy4YeHne U npuMeHenue. Coim aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHS B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaoTa, PU3NIECKUe U XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIMKM, pACIpPOCTpaHEHUE B Tpupojae, (u3MYeckue U XUMHYECKUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yrnepoga (IV), rumoresa rno0anbHOTO TMOTEIUICHUS KJIMMAara, MapHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noisyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHl WX TepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
3HaKOMCTBO C MpodecCUusIMH TOTUTMBHO-dHEPreTHYeCKoro HamnpasieHus. [lonarue
0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KMpaX, OeJKax, yrieBoJax — U UX POJIH B



JKU3HU YelioBeKa. MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPraHUYECKHUX
COCIMHEHU.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoelMHEeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpoUTENbHbIE MaTepHasbl: KepaMHKa,
CTEKJIO, IEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITMN Ha XJIOPHUI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasniaMu  ceppl HU €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJH30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HaOJIOJIeHHWEe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne Mpu3HAKOB
MX [POTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aFCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJJIMYEeCKas:  KpUCTa/UIMYecKas  pemeTka.  DJIEKTPOXUMUYECKUU  psif
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue
CrocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE



CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUabsl U
TUJIPOKCUABI HaTpus W Kanuda. [IpuMeHeHne WIEeIOYHBIX METAJUIOB W HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKue 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs Kalblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HAXOXAcHWE B mpupojae. dusznmueckue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AMQPOTEpPHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NYSCKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHHE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajJbllUs, aJIIOMUHUS, IIMHKA, JKeJe3a
(1) u xene3a (1), memu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIBHBIX 3a7a4 10 Teme «BaxkHeumue
METAaJlJIbl U UX COCAMHCHUSI.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYXarolleld cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons XxuMun B pemieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€M NP W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsjl, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TMOPOJIHI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3audyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHUS, NIOHMMAaHUE [IEHHOCTH 310POBOI0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell WX pelIeHus MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHUS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyX IAeHUS (MHAYKTHUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas (opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENBCKON JEATEIBHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOcCyXJaemMol  TeMbl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU ACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuIecKkue i TpeaAMETHOW obmactn «XUMUS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHUCTeMaTH3aluIo, KiacCU(pUKAIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieIoBaTh  NpaBWJIaM  TMOJIb30BAaHUA  XUMHYECKON  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACITEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 kjiacce mpeIMETHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHUH, TMPEIeIbHO JOMyCTHMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA UOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKInii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIEeMEHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
Nucrpykrax no Th BBoanslil. [Ipeagmer
XUMUH. POJIb XUMUH B )KU3HU YEIIOBEKA.
1 Tena u BemecTs.J1ab. ombiT Nel 1 bubnuoreka [IOK
"N3y4yenue u onvcanue GU3NIECKUX https://m.edsoo.ru/ff0d210c
CBOMCTB 00pa3lloB HEOPraHUYECKUX
BelecTs."
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem» UTh
UucTteie BemecTBa 1 cMecH. CriocoObl
pasznenenus cMmecei. Jlao.
4 onbIT.2."N3yuenune crmocoOoB 1 bubmmorexa [OK
o YA . https://m.edsoo.ru/ff0d26ca
paszfenenus cMeceil (¢ TOMOIIbIo
marauta)".UTh
[IpakTrueckas padota Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKU 1 bubmmorexa [JOK
. PIMEP https://m.edsoo.ru/ff0d28c8
noBapeHHo# conun)» UTh
b K
6 ATOMBI U MOJIEKYJTBI 1 nommorexa O

https://m.edsoo.ru/ff0d2a6c¢c



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

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bubmuoreka [JOK

7
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[Ipocteie u crnoxxHbIe BemecTna. JIao.
8 or. Ne3. "Coznanue moaeneit bubmmorexa LIOK
T | https://m.edsoo.ru/ff0d2a6c
MOJIEKYJI(LIapOCTEPHKHEBBIX)".
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmmorexa LIOK
YIpHOe 31 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xummueckas popmyna. BaieHTHOCTD bubmmorexa LOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmnoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOT0 AJIeMEHTa bu6mmoreka [IOK
B COCJIMHEHHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bu6mmoreka [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
dusnuecKkue U XUMUYECKUE SIBICHUS.
XuMudeckasi peakius.
Jla6.om.Ne4."HaGmonenune pusnueckux
14 (nnaBieHUe BOCKA, TasHUE JIbJA) U bubmmorexa LIOK
’ A https://m.edsoo.ru/ff0d37fa
XUMHAYECKHUX (TOPEHUE CBEYH,
MPOKaJIMBAaHUE METHON TIPOBOJIOKH)
senenuit" UTh
[Ipu3Haku U yClIOBUS MIPOTEKAHUS
XUMHUecKux peakuuii JIa6. om. No5
" bubnuoreka [IOK
15 Habntoienue u onucanue Npu3HakoB

MPOTEKAHUS XUMHUYECKUX peaKlnui
pa3HbIX TUMOB."

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

3aKOH COXpaHEHHUsI MaCcChl BEIIECTB.

bubmuoreka [JOK

16
XHUMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
BruruncieHusa KoIu4ecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUAM XUMUYCCKUX bubmmorexa [IOK
HecTsa o yp https://m.edso0.ru/ffod5708
peakuui
Knaccudukanmsi XuMHUUECKUX peaKIiii
18 (coemuHeHHUs, pa3IoKCHHS, 3aMEICHUS bubmnorexa [IOK
a P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHImKIoneauct. O0o0IEeHne 1 bubmmorexa [TOK
H AHCT. HUI https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HAHUH
20 KonTponbnas padora Nel no teme bubnnorexa [HOK
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 nya Kucaopon — siement u bubmorexa LOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue U XUMHUECKHE CBOICTBA
KHcJIopoaa (peaKi OKUCIEHHUS,
22 ro GHEG)H I_I((I;)HSITll;Ile 00 okcupax. JIab.on bubmmorexa LIOK
p ' slax. o https://m.edsoo.ru/ff0d4614
Ne6 "O3nakomiieHue ¢ odpasnamMu
OKCHIOB U onucanue ux csoiicts."UTh
Croco05I ITOJIyUYEHUS KUCIIOpOa B
23 jabopaTopuu iqn OMBII_HJ'ICHF;I(;[::TI/I bubnnorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemnnoBoit 3¢ ekt xumMuueckoit
24 peakLuu, OHATHE O TEPMOXUMUYECKOM bubnnoreka [JOK

YpaBHCHHHU, 3K30- U SOHAOTCPMHUYCCKUX
peaKimsx

https://m.edsoo.ru/ff0d4790



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
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TormBo (HedTh, yroiab U METaH).

o5 3 6u1 e bubmuoreka [JOK
ArpASHEHHE BO3AYX4, CHOCODRL €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
IIpaxTuueckas padora Ne 3 1o Teme
26 «l?l e ue 220614 aHHe KUCI0poaa bubmorexa [IOK
oTyHen . p Hopoas, https://m.edsoo.ru/ff0d4ae2
nsyuenue ero cpoiicte» UTh
97 Boaopon — snemeHT u mpocTtoe bubmuoreka [JOK
BeecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoa. https://m.edsoo.ru/ff0d4dd0
29 n bu6mmorexa [IOK
OIUITHE O KHEAOTax i copx https://m.edsoo.ru/ff0d50d2
Crnioco0bl nostydeHus BOAOpoa B
30 nabopatopun.Jla6. om. Ne7 " bubmmorexa [IOK
BzauMmogaeiicTBHE KUCIOT https://m.edsoo.ru/ff0d4dd0
metamamu."UTh
IIpa eckas padota Ne 4 110 Teme
31 «I?IOKTHEHHKe 1/12061/1 aHKe BOJOpoOa bubmorexa HOK
A . p FOPOAa, https://m.edsoo.ru/ff0d4f42
n3yudenue ero csovicte» UTh
39 Mounsipabiit 00BEM razoB. 3aKoH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBa
33 TBa ras3a 110 €ro N3BECTHOM bubmiorexa LOK
BeHIee 38 1O €To H3Bec O_, y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienuss 00bEMOB Ta30B 10
34 HI;H HHU aKIIMA Ha OCHOBE 3aKOHAa bubmorexa HOK
ypa . CHHIO peaKil . OCHOBE 3 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUI Ta30B
35 du3nYecKUe U XMMUYECKHE CBOMCTBA bu6mmoreka [IOK
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BOJIBI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Tousarue 00

bu6mmoreka [IOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacsimeHnHbie
Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas
37 J0JIs BetecTBa B pactBope. JIab. om.Ne§ bu6mmoreka [IOK
"HccnenoBanne 0COOEHHOCTEN https://m.edsoo.ru/ff0d5b40
pacTBOPEHMS BEIIECTB C PA3IMYHON
pactBopumoctbio."UTh
[IpakTrueckas paborta Ne 5 mo Teme
38 «IIpuroroBieHue pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pactBopénHoro Bemectsa» UTh
39 O06o011eHne 1 cucTeMaTu3ays 3HaHuH bubnnorexka [JOK
o reMe " Kucnopon. Bonopon. Boga" https://m.edsoo.ru/00adb33c
40 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcunsl: cocTaB, KaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
42 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubnmorexa LIOK
https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS,
HOoMeHKJaTypa.Jlab. om.Ne
43 9."Ompenenenue pacTBOPOB KUCIOT U bubmmorexa LIOK
g https://m.edsoo.ru/ff0d67ca
IEJI0YeN C MOMOIIBIO
nnaukatopos" . UTh.
44 [TonyyeHnne u XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
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ocHoBanuii.J1a6.om.Nel0"Ilonyuenne
HepacTBOpUMBIX ocHOBaHUi."U'THh

https://m.edsoo.ru/ff0d67ca

Kucnorsl: coctas, knaccudukanus,

bu6mmoreka [IOK

45 HOMEHKJIaTypa . https://m.edsoo.ru/ffOdfee2
[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
kuciot. JIab. onm.Nel 1. "Uzydyenue
46 B3aMMOJICHCTBHS KHUCJIOT C METaJIaMH, bu6mmoreka [IOK
peaKkurii HeMTpaJIn3aLuu. https://m.edsoo.ru/ffOdfee2
B3anmopeicTere pacTBopa cepHOM
kucinotel ¢ okcuaoM meau (I1)."UTh
Conu (cpenHue): HOMEHKIATYpA,
CHOCOOBI MOTYYEHUS, XUMUYECKHE Bu6morexa LIOK
47 cBoiicTBa. JIab. om. Nel2."BriTtecHeHue httos://m.edsoo.ru/00ad9474
OJIHOTO MeTaJlla IPyTUM U3 pacTBOpa
comu." UTh
IIpakTuyeckas pabora Ne 6. Pemenue
48 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
coequHeHn» U Th
49 I'eneTnueckas CBsI3b MEXKIYy Kilaccamu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
50 O06o001IeHre U cucTeMaTU3alus 3HaHU! httos://m.edsoo.ru/00adach?
KonrtponsHas pabora Ne3 o reme
51 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[lepBbie NOMBITKY KJIaCCUPUKAITUU
bu6mmoreka [IOK
52 XUMHUYECKUX 37ieMeHTOB. [lonsiTre o

rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK
53 [Tepuoanueckas cucTeMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
54 Ilepuoapl, rpymnnel, IOATPYIINE bubnnorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52¢c
55 Crtpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
56 aToMOB 31eMeHTOB lleproandeckoi bubmorexa LIOK
pHOA https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
57 DJIEMEHTA 110 €r0 MOJI0KEHUIO B bu6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
58 pa3BUTHA HAayKu U npakTuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [HOK
59
XHUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
60 n
OHFAML XHMHIHECKa CBASH https://m.edsoo.ru/00adac34
61 KoBasieHTHas monsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
62 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaah9
63 CreneHs OKUCIEHUS bubnnorexa [IOK

https://m.edsoo.ru/00adae28
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64 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076

bubmumoreka [IOK
65 OKHCIUTENN U BOCCTAHOBUTEIHN 1 https://m.e dsogru 100adb076

66 KontponsHas padora Ne4 o reme 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb486

67 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTH3als 3HaHUH https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
NHcrpykrax no Th BBOAHBIH.
[lepnonnueckuii 3aKoH.
1 Ilepronnueckas cucrema 1 bubmmorexa [JOK
PHOA https://m.edsoo.ru/00adb59
XUMHUYECKUX 3jieMeHToB J[. 1.
Menpeneena
2 CraproBas quarHoctuueckas pabora 1 bubmmorexa [JOK
P A P https://m.edsoo.ru/00ae0dOa
3aKOHOMEPHOCTU B U3MEHEHUU
3 CBOMCTB XUMUYECKHUX HJIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
4 Knaccugukaius 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
5 Bubl XuMUYECKOU CBA3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme
6 «IToBTOpenue u yriay0iaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
7 Knaccudukanus XuMru4ecKux 1 bubmuorexa [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmoreka [IOK
8 peakiuu. [loHsTHE O TOMOTE€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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IIonsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTopBI, BJIIMAIOIHUE HA CKOPOCTH

bubmuoreka [JOK

9
XUMHYECKON PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
10 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON
11 nccoraruu. CuiabHbIe U ci1adblie bubmmorexa [IOK
A HHATIH https://m.edso0o.ru/00adcd68
AIICKTPOJTUTHI
12 Honusie ypaBHEHNS peaknil bubnnorexa [IOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
13 OCHOBAHHUI B CBETE IPEICTABICHUN bubnmorexa [IOK
vaL https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIITHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
14 [IPEACTABIIEHNI 00 bubmmorexa [TOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
15 ITonsiTHE O THAPOIN3E COJIEH bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
16 O06o0011eHNEe U CUCTeMAaTU3aIHs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpaxTrueckast paborta Ne 1.
bu6mmorexa [IOK
17 «Perenue 3KcriepuMeHTaIbHbBIX
https://m.edsoo.ru/00addbfa
sagay»y UTh
KonTponbnas padota Ne2 o teme
18 «DNEKTPOIIUTAYECKAS JUCCOINALIUS bubnmorexa [IOK
P ’ https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
19 OO01mast xapakTepuCTHKA TAJIOTCHOB. bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE

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

XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
20 XI/IME‘ICCKI/IS CBOMCTBA, MOJIYYCHUE bubmmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
21 «[Tony4yeHue CONTHON KUCIOTHI bubmmorexa [JOK
yi B . ’ https://m.edsoo.ru/00ade348
n3yuenue e€ ceorctey UTh
Boruncnenus o ypaBHeHUAM
22 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3 bubmmorexa LOK
PearIiL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
93 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
24 Haxoxnenue cepol u €€ coeqMHEHUN bubnunorexa [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
25 .
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
26 ¢du3nueckre 1 XMMUYECKHE CBOWCTBA bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a
97 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYKaroIEeH Cpelibl COEINHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJIU BBIXOOA

bubmuoreka [JOK

28
MPOAYKTa Peakiuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB
29 V A-rpymisbl. A30T, paclipoCTpaHeHHE bubnunoreka [HOK
B IIpupoie, GU3NUYECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMHuak, ero ¢pusnueckue u
30 XUMUYECKHUE CBOWCTBA, MOJTyYEHUE U bubmorexa HOK
» HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTiueckast pabota Ne 3 o teme
31 «Ilomydyenre aMmmuaka, U3ydeHue ero bubmorexa HOK
. I ke https://m.eds00.ru/00adf180
cpouctB»UThH
39 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
33 T00peHnii. XUMUYECKOE bubmorexa [JOK
YAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
34 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(ppljsn(qeixne u bubmorera [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
35 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu
36 VYriepon, pacnpocTpaHEHUE B bubnmoreka [JOK

npupoe, Gu3nYeckue 1 XUMHYECKUE

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuapl yriaepojaa, ux pusnyeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

37 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
n bu6mmoreka [IOK
38 YTOMBHAA KHCIIOTA 1 €€ COMh https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
39
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
nou"UTH
[TepBoHavabHBIC TOHATHS 00
40 OpPraHWYECKUX BEIECTBAX KAK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
41 KpemHuii u ero coequHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue
42 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
coenquaeHnus»UTh
KonTponpHas padora Ne3 o teme
43 «BaxkHeine HEMeTalIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COCTUHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.
44 Merannuueckas CBsI3b U bu6mmorexa [IOK

METAJINYECKask KPUCTATUIMYECKAS
pemérka. PU3n4YecKue CBOMCTBA
METaJUIOB

https://m.edso0.ru/00ae103e
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XMMHYECKUE CBOMCTBA METAJLJIOB.

45 DIIEKTPOXUMHUUECKUAI P buGnnorexa LIOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
46 ABHEHUSIM XUMHUUYECKUX PEAKIIUHA buGnnorexa [IOK
yp p ’ https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeCcH
47 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
pp https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
48
[lernoumsie meramer https://m.edsoo.ru/00ael4b2
49 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
50 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
51 Baxuetinme coeMHEHNS KaJIbIAA Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
59 O000I11IeHNE U CUCTEMATU3AIHS
3HAHUHI
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
53
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
54 " KECTKOCTE BOALI 1 METOEI €6 bubmorexa LIOK
a A https://m.edsoo.ru/00aelae8
ycrpanenus"'UTh
bu6mmorexa [IOK
55 A 7
JOMUHIH https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUAPOKCHIA https://m.edsoo.ru/00aelc64
57 Keseso bu6mmoreka [IOK
https://m.edso0o.ru/00ae1d86
58 OKcuibl, THIAPOKCUIBI U COJIM JKeJie3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
59 O000111eHrE U CUCTEMATU3ALMS
3HAHUH
[IpakTrueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 10 TEME bubnuorexa [JOK
60 .
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
coeqnHenus» UTh
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
61 peareHToB JIaH B U30BbITKE WIN bubnnorexka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM 10U BbIXOJa MPOAYKTA
peaxiuu
62 O000111eHNEe U CUCTEMATU3ALIS
3HAHUH
KonTponbnas padota Ne4 o teme
63 «BakHeWIe MeTalTbl B UX
COCTMHECHUS
64 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
65 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKpYXKAaroILEe cpebl https://m.edso00.ru/00ae4270
66 Ponb xumuu B permeHnn bubnmoreka [JOK

9KOJIOTUYECKHX MTPOOIeM

https://m.edsoo0.ru/00ae4270



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

67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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