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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 10 XUMHUKM Ha YPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBaTeIbHON IPOTPaMMBbI OCHOBHOTO o01ero oOpaszoBaHusl,
npeacraBieHHbIx B ®I'OC 00O, a Takxke Ha OCHOBe (eaepaibHON padoueit
MporpaMMbl BOCIIUTAHUA U C YY4ETOM KOHUENIMHU TMPEnojaBaHus y4yeOHOTO
npeaMera «XuMus» B oOpa3oBaTelIbHBIX oOpraHm3anusx Poccuiickoi
denepanuu.

[Iporpamma no xumuu Aa€T MpeACTaBICHUE O IENsIX, OOILIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMS M PA3BUTHS OOY4YaIOIIMXCA CPEACTBAMHU Y4eOHOTro
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  NPEIMETHOE  COJAEpIKAHUE,
MpeayCMaTpuBaeT paclpeliejieHue ero mo KjiaccaM U CTPYKTYPUPOBAHHE I10
paszeraM M TemMaM MpOrpaMMbl MO XUMHH, ONpPEAENsieT KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepxKaHusl, PEKOMEHTyeMYIO0
MOCJIEIOBATEIbHOCTh HM3YYEHUSI XUMHHM C Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3¢H, JIOTHKA y4eOHOTO TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcs, ONpeneseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs, a TaKkxke TpeOOBaHUMN
K pe3yJbTraraM OOyYCHHS XUMHUU HAa YpOBHE IeJied HW3ydeHHs TMpeaMeTa U
OCHOBHBIX BHUJIOB y4€OHO-ITO3HABATEIbHON JEATEIBHOCTH O0ydYarolierocs o
OCBOCHMIO y4E€OHOT'O COJIEp KaHUSI.

3HaHWEe XHUMUM CIYKUT OCHOBOM i (DOPMHUPOBAHUS MHPOBO33PECHMUS
oOy4aronierocs, ero NpeJICTaBIeHu 0 MaTepualbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT (popMuUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJIE, O MyTIX pelIeHus rio0aabHbIX
po0JieM YCTOMYMBOTO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOI U KOJIOTMUECKOW 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET —pealu3allii  BO3MOXXHOCTEH JUIsi  CAMOpa3BUTHUS U
dbopMHUpOBaHUS  KYJbTYpbl JIMYHOCTH, €€ o0med u (QyHKIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronuxcsi, HaBBIKOB HX CAMOCTOSITEIbHOM Y4eOHOH JNeSITEeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHAILHON AESTENbHOCTH;

3HAKOMUT CO CNEHM(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAJa HA E€AUMHCTBO MPUPOABI U  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yJaroImuXCs;

croco0CTBYET (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-
HAay4yHbIM 3HAHUSAM, K TMPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaA B
AKOJIOTHYECKOE 00pa30BaHUE O0yJArOITHUXCSI.

JlanHble HanpaplieHUsI B O0YYEHUU XUMHH O00ECIICUMBAIOTCS CIIEMPUKON
colepKaHusi y4yeOHOro TMpeaMeTa, KOTOPbIA SIBISETCA  MEJaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHCS CHCTEMbl IMEPBOHAYAJIbHBIX MOHATUNA XUMUH,



OCHOB HEOPTraHMYECKOW XMMHUHU W HEKOTOPBIX OTHAECIBHBIX 3HAYMMBIX MOHSATHUM
OPTraHUYECKON XUMHH.

CrpykTtypa coaepkaHus IporpaMMbl 10 XUMHUH c(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja k €€ nydeHuro. Coziep:kaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XHUMHUYCCKOM DJJIEMEHTE M BCIIECTBE U CHUCTEMbl MOHITHI O
XUMHU4Yeckor peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbBI IIO
MPUHIMITY TIOCJIE€I0BATEIBHOIO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunognueckoro 3akoHa JI. M. MeHneneeBa Kak OCHOBHOTO 3aKOHA
XUMHH;

— YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpEACTaBJIEHUM 00 SIEKTPOJUTUYECKOM HUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKHU
MOJIY4YEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHIS (PYHKIUM OOBACHEHUS W
MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHMS U TOJYYEHUS U3YyUaeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHHU CIIOCOOCTBYeT (DOPMUPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOW COCTAaBIIAIONICH HAy4YHOW KapTHUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Abl, IECHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM TMO3HaHMs B Hayke. M3ydeHne XUMuu IPOUCXOAUT C MPUBJICYECHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4eOHBIX mpeameToB: «OKpyKalolluid MHPY,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KJIace.

[Ipy wu3ydeHUH XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHMK OCHOB
XUMHUYECKOM  Hayku Kak o0JlacTU  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKa MU KAaK OJIHOrO M3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYpHl. 3ajadya y4eOHOTO NHpeaMeTa COCTOUT B (POpMHpPOBAHUU
CUCTEMbl XMUMHYECKHX 3HAHMM — BaXKHEUIMX (HaKTOB, MOHATHHI, 3aKOHOB W
TEOPETUYECKUX TIOJIOKEHUM, JTOCTYIMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B MPUOOIICHUU K HayYHBIM METOJiaM MO3HaHMs MPHU
M3YyUYCHHHM BEILECTB M XUMUYECKUX PEaKIUid, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEJbHBIX yYMEHUM M UX TPUMEHEHUM B Y4eOHO-TIO3HABATEIBHOU U
y4eOHO-HCCIIeI0OBATEILCKON JEATeIbHOCTH, OCBOCHHMM TMPaBUI 0€30MacHOTO
oOpallleHHsI C BEIIECTBAMU B ITOBCETHEBHOMN KU3HMU.

[Ipy wu3ydeHHMHM XUMHUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BKHOE 3HAYCHUE MTPUOOPEIN TaKue e, KaK:

— (opMHpoBaHUE HWHTEIJIEKTYaJbHO Pa3BUTON JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TIPUHATHIO PEIICHUH,
CITIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU,

— HampaBJIEHHOCTh OOYyYEHHsS Ha CHUCTEMaTHYeCKoe IPHOOIICHHE
00y4JarommXxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON ACATEILHOCTH, HAYYHBIM
MEeTOo[aM IMO3HaHUs, (OPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  oOecrieyeHHWe  YCJIOBUM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
oOyJaroImMMHUCA  OMNbITa Pa3HOOOpPa3HOW  ACATENBbHOCTH, TO3HAHHUS W
CaMOITO3HAaHUs, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMN), HWMEIOLIUX
YHUBEPCAIBHOE 3HAYEHUE JIJISI pA3JIMYHBIX BUJOB JEATECIBHOCTH;

— (¢dopmupoBaHue 00OIICH (YHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHHH OOBSICHATh M OIICHUBATH SIBJICHUS



OKPY’KaroIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJIYyYCHHBIC TIPU W3YyUYCHHUH
XUMUH, TPUMEHSITh UX IPH pelieHud MpoOsieM B TOBCEIHEBHOM >XU3HU U
TPYAOBOM NESITEIBLHOCTH;

— ¢opmupoBaHrue y o0OydYaromuXcs TYMAaHUCTUYECKUX OTHOIICHUH,
MMOHMMAaHUSl [EHHOCTH XMMHWYECKUX 3HAHWUWU JJI1 BBIPAOOTKH SKOJOTHYECKH
11eJ1IeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJAOBON JEATEILHOCTH B LEJAX
COXPaHEHMS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHHUS OOIICUEIOBEUECKUX IICHHOCTEH,
FOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tmipodusis U HaMNpaBICHHOCTH
JagbHEUIIero oOy4eHus.

OO6miee 4yucIO0 YacoB, OTBEAEHHBIX [JII M3YyYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TIOHATHUS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemecTBa. du3nyuecKkue CBOMCTBA BEHIECTB. ATpPETraTHOE COCTOSHHE
BellecTB. [IoHATHE 0 MeTOAAaX MO3HAHUS B XUMUHU. UHCTHIE BELIECTBA U CMECH.
CrniocoOslI paszjieneHus: cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKUE BJeMEHTbl. CHMBOIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3akOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTtHOcuTeNbHAas MOJIEKYJISIpHAst Macca. MaccoBasi 10J1s1 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemectBa. Monb. Monsippags  macca.  BzaumocBs3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacyérel 1o
dbopmyramM XUMUYECKUX COSAUHEHUM.

OU3NYECKNEe U XHUMHUYECKUE SBJICHUA. XUMHYECKas peakuus U €€
NPU3HAKHA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHUs, pa3JIokKEHUS, 3aMEILECHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW MOCYJI0H, MpaBuiiaMi paboThl B 1ab0paTopuun
U npuéMmamu oOpalieHus C JIabopaTOpHBIM O0OPYIOBAHUEM, W3Y4YEHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3IOB HEOPraHUYECKHX BEUIECTB,
HaOmroieHne (pusnueckux (TJIaBjIeHUE BOCKa, TasHUE JIbJla, paCTUPAHUE caxapa
B CTyIKE, KUIIEHUE M KOHAECHCAIMsl BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH,
MpOKaJMBaHUE MEJAHOM IIPOBOJIOKH, B3aWMOJIEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pasyioKeHue caxapa, B3auMOJICUCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapust, paznoxenue rugpokcuaa meau (II) mpu HarpeBaHuu, B3auMojeMCTBUE
xejesa ¢ pactBopoM coiu Meau (II), uzyuenune cnocoO0B pa3aesieHUs: CMeceil: ¢
MOMOIIBI0  MarHuTa,  (QUIBTPOBAHHWE,  BBIMAPUBAHHUE,  JTUCTHILIALMS,
xpomatorpadusi, MpPOBEJACHUE OYKMCTKU IMOBApPEHHOW COJi, HAOMIOJCHUE U
OTMMCaHUE PE3yJbTATOB MPOBEACHUS OMbITAa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MaCChl, CO3/TaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baxkueiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopon — 3neMeHT U pocToe
BeniecTBO. HaxokneHue kuciiopoja B Mpupojie, (PU3NUECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenwus). Oxcunpl. [lpumenenune kucnopoga. CrocoObl
MOJIy4eHHUs] KUCIOopoAa B JIa0OpaToOpuM W MPOMBINUIEHHOCTH. KpyroBopor
KHcJIopoja B mpupoze. O30H — ajuioTporiHas MoguUKaIs KUCI0poa.

TernoBoit 3pPexT XuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHS,
9K30- M JHJIOTEPMUYECKUE pEaKUuu. TOIUIMBO: Yrojib W METaH. 3arpsi3HECHUE
BO3/lyXa, YCUJIEHHE MAPHUKOBOIr0 3(pdekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — sneMmeHT M mpocTtoe BemiecTBO. HaxoxaeHune Boaopoja B
npupoae, ¢GU3MUECKME W XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. Kucnotsl u conm.

MonsipHbiil 00BEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckrue CcBoucTBa BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllleHHbIE M1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.



MaccoBast [0as BEHIECTBA B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBanusi. Ponb pacTBOpOB B NPUPOJIE M B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsI3HEHUE NIPUPOIHBIX BoA. OXpaHa U OYMCTKA ITPUPOIHBIX
BO/I.

Knaccudukanus neoprannueckux coequnenuit. Oxcunpl. Knaccudukarms
OKCUJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEpHBbIE) W
HecosieoOpaszyromue. Homenknatypa okcupoB. dusmyeckne U XUMHUYECKUE
CcBOMCTBA OKCHUOB. [lorydeHrne OKCUI0B.

OcHoBanusa. Knaccudukanuss OCHOBaHM: IIETOUYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknarypa ocHoBaHUN. PU3UUYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouszndeckue
U XMMHYECKHE CBOWMCTBA KUCHOT. Pan aktnBHOCcTH MeTaimioB H. H. bekerona.
[Tosryuenue KUCIOT.

Comu. Howmenknatypa coneil. Pu3MyUEeCKME€ W XUMHUYECKHE CBOMCTBA
cozei. [lomyuenue comen.

I'eneTnueckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OINpENIEIICHUE COAEpKaHUsA KHUCIOpoJa B  BO3AYXE,
NOJIy4eHHe, COOMpaHHe, paclno3HABAHME U HW3Y4YEHUE CBOMCTB KHCIOPOJA,
HaOJIOICHUE  B3aMMOJCHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HUKHOBEHHUSI W TMpeKpalieHusi TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMl OKCHUJOB M OIMCAaHWE MX CBOWCTB, MOJIy4eHHE, COOUpaHuE,
pacno3HaBaHWe M U3Y4YEHHE CBOMCTB BOJOpoja (TOpeHHE), B3aUMOJCHCTBUE
BojI0pojia ¢ okcuoM Meau (I1) (BoO3MOXKHO MCIOB30BaHNE BUIEOMATEPHAIIOB),
HaOJ0JIeHHe OO0paslloB  BEIHIECTB KOJWYECTBOM 1 MoOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pacTBOPEHMs] BEIIECTB C Pa3IMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MACCOBOM J0JIEM pAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaulaMu (HaTPUEM U KaJIbLIEM)
(BO3BMOXXHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB), HCCIEIOBaHUE O0pa3lioB
HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, HAOJIOJCHUE W3MEHECHUS
OKpAaCKM HWHJHUKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH, U3YUYCHHUE
B3aumoercTBus okcuaa meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KHCIOT C
METAJJIAMH, PEAKIUM HEUTpaIu3aluu, MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHCHHE OJHOIO MeETaUla JPYrdM M3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO Teme «BaxHeWine KIacChl HEOPraHUYECKUX
COECIUHEHUN.

IMepuoagnueckuid 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. . MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCINTETIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KiacCU(pUKAIIMM XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U IIETOYHO3EMENIbHbIE METAJLIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOoTepHbIE
OKCHJIbI U THIPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [leproauyeckas cucrema XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAST (OPMBI
[lepuomnueckort cucreMbl xumMuueckux diemeHTtoB JI. WM. Mengeneesa.
[lepuonbt u rpynnbl. PU3UYECKUHA CMBICI TOPSAIKOBOTO HOMEpPA, HOMEPOB
Ieproja v Tpynibl JIEMEHTA.

Crpoenne aromoB. CocraB aTroMHbIX saep. M30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00070YEK aTOMOB MEPBBIX 20 XUMUYECKUX JIEMEHTOB



[Tepuomnueckon cucremsl [. . Menneneea. XapakTepucTuka XUMMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyINaM U MEpUoam.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuoamyeckor CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIs1 pa3BUTHUsS Hayku U npaktuku. /. 1. Mennenees —
YUYEHBIN U TPAXKIAHNH.

Xumuueckass cBsi3b. KoBaneHTHas (moyispHas M HEMOJSpPHAs) CBA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLINH.
ITpouecchl OKKCIIEHHsI 1 BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lOB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, NMPOBEICHUE OIIBITOB,
WUIFOCTPUPYIOIIUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
(ropeHue, peakiuu pa3ioKeHUs, COSTUHECHHUS).

Meostcnpeomemmnule ceazu

Peann3zanuss MexnpeaMETHBIX CBA3€H MPU U3yYEHUM XUMHUH B 8 Kjacce
OCYUIIECTBJISIETCS. YEepe3 HCIO0JIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH I OTHEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmre ecTecTBEHHO-HAyYHbIE TOHATHUS: HAy4yHbId (akT, TUNoTe3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukanus, NEPUOJUYHOCTbD,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHI,
U30TOIIbl, PaAUOAKTUBHOCTh, MOJIEKYJA, JJEKTPUUECKUWA 3apsll, BEIIECTBO,
Teno, 00BbEM, arperaTHOe COCTOSIHME BELIECTBa, ra3, (GU3MYECKUE BEIUYUHbI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE31bI, COHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucrema XUMHYECKUX JIIEMEHTOB
. 1. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX DBJEMEHTOB NEPBBIX TPEX NEPUOAOB, KaIHsl, KAJIbLUA U UX
COCIMHEHUH B COOTBETCTBUHM C IIOJIO)KEHHUEM 3JIEMEHTOB B [lepuomnueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOKMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKONU PEIIETKA
Y BUJIa XUMHUYECKOM CBA3U.

Knaccudukanus v HOMEHKJIAaTypa  HEOPraHMYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCS K Pa3jIM4yHbIM Kilaccam
HEOPTraHUYECKUX COEAUHEHUN, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKMX peaklMil MO pa3uyHbIM MpU3HAKaM (IO
YHUCIIy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEIIOBOMY 3(PQeKTy,
0 UW3MEHEHUIO CTEIEHEN  OKHCICHHS XUMUYECKHX DJIEMEHTOB, IIO
0o0paTUMOCTH, TI0 YYaCTHIO KaTajiu3aropa). OJK30- M JSHIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopocTH XMMHUUYecKor peakuuu. [ToHsiTue 00 oOpaTUMBIX U
HEOOpaTUMbIX  XUMHUYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U



reTeporeHHbix peakuusax. llonstue o karanmsze. IloHATHE O XUMHUYECKOM
paBHOBecUU. DaKTOpBI, BIMSIOIMIME HA CKOPOCTh XUMHYECKON pEAKUUH U
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTENIBHBIE  PEAaKIMU, JJIEKTPOHHBIM OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMl C HCIOJb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ SJIEKTPOJUTHYECKON  JHUCCOLMALMU.  OJJEKTPOIUTHI U
HEINEKTPONUThl. KaTuoHbl, aHMOHBI. MeXxaHu3M AUCCOLMALMU BEUIECTB C
Pa3IMYHBIMA BUJAMH XUMUYECKOU CBA3U. CteneHp nuccouuauuu. CUIbHBIE U
cnadbie AIEKTPOIIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBUSI MPOTEKaHUS peakUuid HOHHOTO
oOMeHa, TOJIHbIE M COKpall¢HHblE MOHHBIC ypaBHEHHs peakiuil. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUYECKOM
nucconnanyu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISAIMU KPUCTAUIMYECKUX PEIIETOK HEOPTAaHUYECKUX
BELIECTB — METAJJIOB M HEMETAIOB (rpadura U anmasa), CIOKHBIX BEIIECTB
(xyopuga HaTpusi), HUCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakuMy  OT  BO3JACUCTBUS  pa3au4HbIX  (HDaKTOPOB,  MCCIIEIOBAaHUE
ANEKTPONIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLMAIMU KHUCIIOT,
1iesioyeil u cosiel (BO3MOMXHO MCIOJb30BaHUE BUIEO MATEPUAJIOB), IPOBEJCHUE
OMbBITOB, WJUTIOCTPUPYIOUIUX NMPU3HAKU MPOTEKAHUS Peakluid HOHHOTO oOMeHa
(oOpazoBanue ocajka, BBIJICJICHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKHCIHUTEIHHO-BOCCTAHOBUTEIIBHBIX — PEaKIUi
(ropenue, peakiuu pa3oKeHus, COEJIMHEHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEIIECTB C IMOMOIIbI KAaYECTBEHHBIX PEAKIUA Ha HOHHI,
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4.

HemeTaubl 1 X cOeIMHEHUS

OO6miast xapakTepucThKa TanoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CTpoeHue u pusnyeckrue cBOMCTBAa MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOMCTBAa Ha IIpUMEpe XJopa
(B3aMMOJEHCTBUE C MeTaJJIJaMH, HEMETalllaMH, IIerao4aMu). XJIOPOBOJIOPO/I.
CousiHag KUCIoTa, XMMUYECKHE CBOMCTBA, OJIyUY€HUE, TPUMEHEHHE. [leiicTBre
XJIOpa M XJOPOBOAOPOJA HAa OPTaHU3M 4YeNOBEKa. BaxkHenmme XJopuabl U UX
HaxO0JICHUE B IIPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTereHUu okuciaeHus. CTpoeHue u pusnveckue
CBOWCTBAa MPOCTBIX BEUIECTB — KHCIOpPOJA U  cepbl. AJUIOTPONHBIE
MOAU(UKALIMKM KACTOPOAa U Cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPOI,
cTpoeHue, (¢(u3MYecKue U XHUMHYecKue cBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKcHIOB. CepHasi KucioTa, (QU3WYecKue u
XUMHUYECKUE CBOICcTBa (0OIIME Kak MpEeICTaBUTENs Kacca KUCIOT U
crenuduyeckre). XUMHUYECKUE PEAKIUH, JISKAIIUE B OCHOBE MTPOMBIILICHHOTO
crnoco0a Mmoixy4yeHusi cepHoi KUCHOThl. [lpumenenue cepHoit kucnotsl. Conu
CCPHOIl KHCIIOTBI, Ka4CCTBCHHAs Peakuys Ha Cynb(ar-noH. HaxoxaeHue cepel
1 e€ CoeMHEeHU B mpupojie. XUMMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIH, 3arpsI3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €r0 MPEOTBPAILIEHHUS.

O6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKHUCIEHUA. A30T, pacOpOCTPAHEHHE B



npupoje, pusnueckue U XumMuieckue cpoiictBa. Kpyrosopor azora B npupoJe.
AMMHaK, ero pU3nyecKue U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (U3MYECKHE U XUMUYECKHE CBOMCTBA, NPUMEHEHUE.
KauectBeHHast peakivsi Ha MOHbI aMMOHUSA. A30THasi KUCJIOTa, €€ MOJy4yeHHUe,
dbu3nyeckue U XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeacTaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHHMS B
Ka4ueCTBE MUHEPAJIbHBIX YI00peHuN. XUMHUUECKOE 3arpsi3HEHUE OKpPY KaroIiei
Cpelbl COSAMHEHUSIMHU a30Ta (KHCIIOTHBIC JTOXKIH, 3arPA3HEHUE BO3TyXa, TIOYBBI
1 BonoémoB). Docdop, amnoTpornubie Moaudukauu gocdopa, busndecKre u
xumuueckue cBorctBa. Oxcua ¢ochopa (V) u  docdopHas kuciora,
(dbu3nyeckue 1 XUMUUECKHE CBOMCTBA, nojaydenue. Mcnonas3oBanue gocdartos B
Ka4yeCTBE MHHEPATbHBIX YI00PCHHM.

O6mass  xapakrtepuctuka oanemMeHToB [VA-rpynnsl.  OcoGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIICHUS. YTIEpO[, aUIOTPOIHbIE
MOAU(UKALIUM, PACHPOCTPAHEHHE B MPUPOJE, (PU3NYECKHE U XUMHYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B npupojae. OKCUIBI yIiiepoa,
uX (U3NYECKHME M XMMHUYECKHE CBOMCTBA, JEUCTBHE Ha J>KUBBIE OPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE POOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T1y100adbHOTO MOTEIUICHUS KIWMaTa, MapHUKOBBIN
addext. YronapHas kuciota W €€ Coiau, uX (GU3HMYECKHE U XUMHUYECKHUE
CBOMCTBA, MOJy4YeHHWE W NMpUMEHEeHHe. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAUITMHE, TPOMBIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.

[lepBoHavyasibHble TOHATUST OO0 OpPraHMYECKHUX BEUIECTBAX Kak O
COCIMHEHMSIX yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, ATaHOJI, TIMLIEPHUH,
yKCycHasi kuciorta). [lpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (Yrodb,
MIPUPOJIHBINA Ta3, HEPTH), MPOAYKTHI UX Tepepab0TKH (OCH3UH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSATHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAaX: KUpPax,
Oesikax, yIrieBoJax — M UX POJHU B KU3HM 4yeJoBeka. MaTrepualbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUUYECKUX COCTMHEHU.

Kpemuuii, ero ¢usmyeckue M XUMHUYECKHE CBOMCTBA, MOJY4YEHUE U
npumeHeHue. CoearHeHUs KpeMHus B mpupoje. OOmue mnpeacTtaBieHus o0
okcuje kpeMuus (IV) u kpemuueBoit kucnore. CUIMKaThl, UX UCIOIb30BAHNUE B
OBITY, B IPOMBIIUICHHOCTH. BaxkHel e cTpouTenbHble MaTepuaibl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipodembl 6€30macHOr0 UCTOJIb30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKChepumenm:

U3y4eHHEe O0Opa3llOB HEOPraHWYECKUX BEIEeCTB, CBONCTB COJSHOM
KHUCJIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEaKLUid Ha XJIOPUA-UOHBI U HAOJI0/IEHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HMX COCAMHEHHN (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), O3HAKOMJICHHE C oOpaslamMu XJOpHUAOB (TalIOT€HUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl M €€ COCIMHEHUSMH (BO3MOXKHO
WCIIOJL30BAaHME BHUJCOMATEPUATIOB), HAOIIOJICHUE TIpoliecca OOYrIMBaHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIJIOTHI, U3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHOW CEPHOM  KHUCJIOTHI, MPOBEIACHUE
KaueCTBEHHOW peaknuu Ha cynbdar-uoH u HAOMIOJEHUE TMpU3HaKa ¢
MPOTEKaHUs1, 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHM a30Ta, pochopa u ux
COEIMHEHH (BO3MOXKHO HCIIOJb30BaHHWE BHJIEOMATEpUAOB), 0Opa3laMu
a30THBIX U (PoCcHOpPHBIX yIOOpEeHUH, MoJlydeHne, coOOMpanue, pacro3HaBaHUe U
M3y4YCHUE CBOWCTB aMMHMaKa, INPOBEICHHE KAYECTBEHHBIX PEAKIUA Ha HOH



aMmMmoHusi U  (docdaT-MOH W U3YYEHHUE TNPU3HAKOB UX IMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), H3YUYCHHE MOJCICH KPUCTAUIMUYECKUX
pemérok anMaza, rpaduta, d¢yiepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM M YCTPOHWCTBOM
MPOTUBOTa3a, MOJIydeHHUe, COOMpaHHUE, paclio3HaBaHWE U HW3YYEHHUE CBOMCTB
VIJIGKUCIIOTO Tasa, MPOBEJICHHE KAayeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIUKAT-UOHbl M HW3YyYECHUE MNPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIEHHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE IKCIEPUMEHTATIbHBIX
3a71a4 o TeMe «BakHelre HeMeTaUIbl U UX COeIUHEHUSY.

MeTaJiIbl 1 X COEeAMHEHHUS

OO6miass xapakTepUCTUKAa XUMHUYECKHUX OJEMEHTOB — METAIOB Ha
OCHOBAaHHUU UX MOJ0XeHUs B [leproandeckoil cucteMe XMMUYECKUX JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CtpoeHue MeTamuioB. MeTtauindeckas
CBSI3b U METAJUIMYECKasd KPUCTAJUIMYECKAsT PEIIETKA. DICKTPOXUMUUECKUMN PSiT
HANpsOKEHUM MeTauioB. Du3nyeckne M XUMHUYECKHE CBOWCTBA METAJLIOB.
OO6mue crocoObl TONy4deHUs] MeTauioB. [loHATHE O KOpPpPO3WH METAJIOB,
OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CruiaBbl (CTadb, YYyT'YH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U TPOMBIIIIEHHOCTH.

[llenounbie  MeTauibl: MOJIOKEHHE B llepuogumueckon  cucreme
xuMudeckux sneMeHToB J[. 1. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJICHUE
B mpupojie. Ou3nuecKkue W XHUMHUYECKHE CBOMCTBAa (HAa NpUMEpPE HATPUS U
Kausi). OKCUABl M THUIAPOKCHUIBI HATpus W Kaius. [IpuMeHeHue IeT0YHbIX
METAJUIOB U UX COCIUHEHUN.

[[lenouyno3eMebHbIE MeETajdbl MarHuid M KaJbLMK: IIOJIOXKEHHE B
Ilepuomnueckont cucreme xumudeckux osnemeHtoB JI. WM. Menpgeneesa,
CTPOCHHUE HMX aTOMOB, HAXOXJE€HUE B mnpupoje. Ouzndeckue u XUMHUYECKHUE
CBOWCTBA MarHus M Kajibliud. Baxueiiime coeauHEHHS Kalblus (OKCHI,
TUAPOKCHU]I, cOJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YyCTpaHEeHMUSI.

AnoMuHulA: TonoxkeHue B Ilepuoamdeckoil cUCTEME XMMHUYECKUX
anemeHToB [[. MI. MeHneneeBa, CTpOCHME aTOMa, HAXOXKJCHUE B MPUPOJIE.
duznyeckue W XUMHYECKHE CBOWCTBA amtOMUHUS. AMQOTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHIA aTFOMUHUS.

Kenezo: nonmoxenne B [lepruoandeckoil CUCTEME XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToma, HaxXO0XJIeHue B npupoje. Ouznyeckue u
XUMUYECKue CcBOMcTBa xkeie3za. OKcuabl, THAPOKCHABI U coiu keneza (II) u
xenesa (III), ux coctas, CBOMCTBA U MOTYyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMd METa/VIOB M CIUIaBOB, UX (DU3NYECKUMU
CBOWMCTBaAMHU, H3YYCHHE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHA
KaJIbI[US U HATpUsl C BOJOW (BO3MOXKHO MCIIOJIb30BAaHHE BHIEOMATEpPUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, IPOIIECCA TOPEHUS KETE3a B KUCIOPOJIE
(BOBMOXKHO HCIIOJIb30BaHHWE BHUJACOMATEPHATIOB), MPU3HAKOB IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIUN HA UOHBI: MAarHUsl, KAJIbIMS, ATIOMUHUS, [MHKA, KeJie3a
() u xeneza (III), memu (II), HaOmoleHHWE W ONKMCAHHE MPOIECCOB
OKpallluBaHWsl IUIAMEHU HWOHAMHM HaTpHUs, Kajdusg W Kalblus (BO3MOXKHO
WCIIOJb30BAaHUE BHUJCOMATEPHUATIOB), HCCIEI0BaHUEe aM(OTEPHBIX CBOWUCTB
TUJIPOKCHUAA ATIOMUHMS U TUAPOKCUJA IIMHKA, PEUICHUE IKCIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BaxkHelIme MeTauIbl U UX COSTUHEHUS.

XUMHA U OKpPYKaINas cpeaa



BemectBa 1 Martepuanbsl B MOBCEAHEBHOM KW3HU 4elloBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpebl (MpeeabHas JomyCcTuMas
KOHIIeHTparusi  BemiectB, gaidee — [IJIK). Ponp Xxumum B  pelieHuu
AKOJIOTHYECKUX MTPOOJIEM.

XumuuecKkuii IKCnepumenm:

n3y4yeHue o0pa3ioB MaTEpPHaIoB (CTEKIIO, CTIaBbI METAJIIOB, MOJUMEPHbIC
MaTepualbl).

Mesxcnpeomemnmnuwie ceasu

Peanuzanusi MeXnpeaMETHBIX CBS3EH MPU U3YyUYEHUUW XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYUHBIX
MOHATHH, TaK M TIOHATHUH, SBISIONIMXCS CHCTEMHBIMU [UIS OT/ACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAayYHbIE MTOHATH: HAYYHbIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, KiaccUu(uKalus, MNEPUOJIUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEJb, SBJICHHUE, MapHUKOBBIN
a3 eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®du3uKa: Marepusi, aroMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMbI, PAJIUOAKTUBHOCTh, MOJICKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJIHUKH,
MOJIYTIPOBOJHUKH, JIUAJIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, TIa3, pacTBOpP, pPaCTBOPUMOCTb,
KpUCTaJUIMUeCKass pemeérka, CruiaBbl, (U3UYECKHE BEJIUYUHBI, €IUHHUIIBI
W3MEpPEHUSA, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COHIIE.

buonorus: ¢orocuntes, npixanue, 6mocdepa, FIKOCUCTEMA, MUHEPAJIbHbBIC
y100peHusi, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpATbl, TOPHBIE TOPOIHI,
I10JIE3HBIC HMCKOITaeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHSI MPOTPAMMbI OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHHUSI XMMHUU B €IMHCTBE y4yeOHOU U
BOCIIUTATEIIBHOM  JEATEIbHOCTU B  COOTBETCTBUM C  TPaJAWLHMOHHBIMU
POCCUHCKUMH COLUOKYJIbTYPHBIMU M AYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH MOBEJEHUS U CHOCOOCTBYIOT
MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLIMATTU3AIMK 00yUYaIOIIUXCA.

JluyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMU U
pacCILIMPEHUE OIbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)naTpuoTH4ecKOro BOCIIUTAHUSA:

LHEHHOCTHOTO  OTHOLIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEOUIO, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HAyKW B ’KU3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmanuet O MepeloBbIX JOCTUKEHUSX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHOW XUMHHU, 3aMHTEPECOBAHHOCTM B HAYYHBIX 3HaAHUSAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2)rpaskaaHCcKoOro BOCIIUTAHUSA:

NOPEACTABICHUS. O COLMAIbHBIX HOPMAaX M MPaBUIIAX MEXIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, Y4eOHOMCCIIEN0BATEIbCKOM, TBOPUECKON MU APYTUX
BUJIaX JAESTEIbHOCTU, TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOM AESITEIbHOCTH
P BBITIOJIHEHUH YYEOHBIX, TO3HABATENbHBIX 33/1a4, BHIMOJTHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  YYEOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHUMAaHUIO W  B3aMMOINOMOINM B  TIpolecce OTOH  yuyeOHOH
NeATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJICHHE U TIOCTYNKU CBOUX
TOBAPUIILIEH C MO3UIIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJEACTBUN MTOCTYIIKOB;

3)IlEeHHOCTH HAYYHOT' 0 O3HAHUSA:

MHUPOBO33PEHUYECKHE MTPEACTABICHHS O BEUIECTBE U XMMHYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIHE
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTU Hay4HOU KapTHUHBI MUpPA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUA MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
NIPUPOJHOM CPEAOM, O POJIM XMMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
N0 XUMHH, HEOOXOAMMBbIE /I OOBSCHEHUS HAOJIOJAEMbIX MPOILIECCOB U
SIBJICHUM, TO3HABATEIbHON, MH(OOPMAIIMOHHOM M YWUTATEIbCKON KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOW pPabOThl € Y4E€OHBIMU TEKCTaAMU,
CIIPAaBOYHOM  JINTEPATYpPOM, JOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJOTUI;

UHTEpEeC K OOYYEHHIO M MO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOM U  MCCIE0BATEIbCKON
JEeSTEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBJICHHOCTU U YPOBHS 00y4YeHUS B
JIaJIbHCUIILIEM;

4)(popmMupoBaHUs KYJIbTYPbI 310POBbA:

OCO3HAaHHE LIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3J0POBbII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENPUATUE BPEIHBIX MpUBBIYEK (YMOTpEOJEHUs: alIkoroJyisg, HapKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIFOJICHUS TMpaBUi  OE30MAaCHOCTH  MpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pEabHOM JKU3HMU;
5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3Yy4EeHHIO mpodeccuid U Tpyla paziIudyHOro
poza, yBaXXEHHE K TPYIy U pe3ysibTaTaM TPYJIOBOW NESITEIBHOCTH, B TOM YHCIIE
HAa OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHMM MO0 XWMHUU, OCO3HAHHBIA BHIOOD
WHJUBUIyAIbHOM  TPAGKTOPUU MPOJOJDKEHUs 00pa3oBaHMs C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTEHN, YCHEmHOW MNPOodhEeCCHOHAIBHON NESITEIBHOCTH UM Pa3BUTHS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B MPO(ecCHOHATLHON
cpene;

6)3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eEMJIE, OCHOBE €€ CYLIECTBOBaHUs, TOHUMAHHUE LIEHHOCTH 3JI0POBOTO
u Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOUIEHHUE K COOCTBEHHOMY
($u3MYeCKOMY U TICUXMUYECKOMY 3/JI0POBBIO, OCO3HAHUE LIEHHOCTU COONIOACHUS
npaBui 0€30MacHOrO TMOBEACHMS MpU pabdoTe C BEIIeCTBAaMHU, a TakXkKe B
CUTYyalUsX, yTPOKAOIINX 30POBBIO U )KU3HH JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUSI, TOJTyYaeMble IPU U3yUYEHUU XUMUH, JUIsI
pelIeHns 3ajad, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOAHOM Cpeaou, s
MOBBIIICHUS YPOBHSA DKOJIOTMYECKOW KyJIbTYpbI, OCO3HAHHUS TJ00ajJbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed MX pEHIeHHs MOCPEICTBOM
METOJ0B XMMHUH, FKOJIOTUUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJIbHOM ITPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpenMETHBIX pPE3YJIbTATOB BBIICIAIOT 3HAYUMBIE IS
(dbopMHUpOBaHUS MHUPOBO33pEHHUs OOIIEHAYYHbIE TMOHATUA (3aKOH, TEOopus,
OPUHIMI, TUMOoTe3a, (akT, CHCTeMa, MPOLEcC, SKCIEPUMEHT MU Jpyroe.),
KOTOpPbIE HCIOJB3YIOTCSI B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUHW M3 ATUX MPEAMETOB  (POPMHUPOBATH
MPEACTABIICHHE O LEJOCTHOM HAy4YHOW KapTUHE MHpPA, U YHHBEPCAJIbHBIE
yuyeOHble AeicTBUs (IIO3HABATENIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTUBHBIC),
KOTOpBIE oOOecreunBatoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHMIO U OCYIIIECTBICHUIO YU4EOHOH e TETLHOCTH.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornueckue 1eiicTBUA:

YMEHHUS UCIIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHWI: PaCKPHIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKK, YCTAHABIUBATh B3AUMOCBA3b C IPYTUMU MOHSTHUIMU), UCIIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BELIOUPATh OCHOBAHUS
U KpUTEpPUM IJs KIacCU(PUKAIMU XHUMHYECKUX BEIIECTB M XUMHUYECKHUX
peaKklMii, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3Y4YEHUs, CTPOUThH JIOTUYECKHE PACCYXKJEHUs (MHIYKTUBHBIC, JE€IyKTUBHBIE,
10 aHAJIOTUH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

yMEHUE NPUMEHITh B MPOIECCE MO3HAHUS MOHATHS (NpEeAMETHBIE U
METaInpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh I[IUPOKO MPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MPEACTABICHUS — XUMUUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUeckas (popmyia
U ypaBHEHHE XMMHUYECKOW PEaKIUu — MPHU PEHIeHUH y4eOHO-MO3HABaTEIbHBIX
3a1a4, C y4€TOM OTUX MOJEIBHBIX [MPEICTABICHUN  BBIBIATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKKM  HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pEaKUuid, BBIABIATH  0OOIIUE
3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHbIE CBS3M W IMPOTUBOPEUUs B
M3y4aeMbIX IIPOLECCax U SIBJICHUSX.

Ba3oBhle ucciieqoBarTebLCKHe JeiCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA
MO3HAHHWA, a TaK)KE€ B KAayeCTBE OCHOBBI 11 (POPMUPOBAHUSI THUIIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMbBIX CY>KIECHUN;

npUOOpETeHNE ONbITa MO TJIAHUPOBAHMIO, OPTaHU3AIMU U MPOBEJICHUIO
YUEHMUYECKMX DSKCIEPUMEHTOB, yMEHHE HaOdoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO TIPOrHO3UPOBATh €0 pe3yJbTaT, POPMYIHPOBATH 000OIIEHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHMS, COCTABISAThH
OTUYET O MPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, AHATM3UPOBATH U HMHTEPIPETUPOBATH HUHPOPMALIMIO
pa3NUYHBIX BUAOB U (OpPM TMPEACTABICHUS, IMOJIYyYaeMyK M3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-MOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJepKaHus,
CIpaBOuYHbIE MOcoOus, pecypcbl MHTepHeTa), KpPUTHYECKHM OILICHUBATh
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHUE MPUMEHSTh pa3IuyHble METOJIbI U 3alPOChl IPU MOUCKE U OTOOpE
uH(pOpPMAIIUM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JJIsi BBIMOJTHEHUS
yueOHBIX U MO3HABATENIbHBIX 33]1a4 ONPEACIEHHOIO TUIIa, TPUOOPETEHUE OTbITA
B 00JIACTH MCMOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIOJb30BAHUS PA3JIUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeACcCTaBICHUS
nH(OpMaAIMK U WUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4d HECJOKHBIMU CXEMaMHU,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 1X KOMOMHALUSMY;

yMEHUE UCIOJb30BaTh W aHaM3MpOBaTh B Mpolecce ydyeOHOH U
UCCIIeI0BATEIHCKON NS TENbHOCTH uH(pOpMaIUIO 0 BIIUSIHUU
IPOMBIIIVIEHHOCTH, CEJIBCKOIO0 XO3SICTBA M TpPAaHCIOpPTa HA COCTOSTHUE
OKPY’KAIOIIEH MPUPOIHOU CPEBI.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsI 3a7aBaTh BOIpPOCHI (B XoJe auanora W (Wiau) IHUCKYCCUH) IO
CYLIECTBY 0O0CyXJaeMoil TeMbl, (OpMYJIUPOBaTh CBOM  MPEHAJIOKEHUS
OTHOCUTEJILHO BBINOJIHEHUS IPEIJIOKEHHOMN 3a/1a4u;

YMEHUS TPEACTaBIATh IMOJYYEHHBIE pe3yJbTaThl IO3HABATEIbHON
NESATEIBHOCTY B YCTHBIX M THMCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTALNIO
pE3yJbTAaTOB  BBINOJHEHUSI XMMHYECKOTO JKCIEpPUMEHTa (J1abOopaTOpHOIO
OTIbITA, JTA0OPATOPHON PabOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO
MPOEKTA);

yMEHUs y4e€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM W  HCCIEJOBATENbCKON  ACSATENBHOCTU TMPU  PEUICHUU
BO3HUKAIOLIMX MPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS
no3uuuii  (oOCyXaeHus, OOMEH  MHEHUSIMHU, «MO3TOBbIE  IITYPMBD»,
KOOpPJIMHALIUSI COBMECTHBIX JCHCTBUM, OMpENEICHUE KPUTEPUEB IO OILICHKE
Ka4yeCcTBa BBIIIOJIHEHHON pabOThI U ApYrue).

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe NeiCTBUA:

YMEHHUE CaMOCTOSITENbHO ONPEAENSITh UEIN AEATEIbHOCTH, MIIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U NIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEIbHOCTh, BEIOUpaTh Hanbosee 3pHeKTUBHBIE CITIOCOOBI PEIICHHS YYCOHBIX
Y TI03HABATENbHBIX 3a]]a4, CAMOCTOSATEIbHO COCTABIIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM AITOPUTM JICMCTBUM TPU BBINOJIHEHUU 33aJaHUM C YYETOM



MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX 00bEKTaX — BEIIECTBaX U PEaKlusX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3YyJIbTATa 3asIBJICHHOM L€, YMEHHE
UCIIOJb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, NPEHJIAracMble B YCIOBHUU
3aJIaHUMN.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO

COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepaibHOM pabouel mporpamMMoH,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIIMMKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOObI
nercTBuil, creuuduyeckue IS MpPeaIMETHOW o00JacTh  «XUMHS», BHJIBI
NEATEIbBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPHpPETALUH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koniy oOyuenuss B 8 kiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTh Yy 00YYAIOIIUXCSl YMEHUI:

e PACKpPBIBATh CMBICI OCHOBHBIX XMMHUUYECKUX MOHITHI: aTOM, MOJIEKYJIA,
XUMHYECKUN DJIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAas
U MOJIEKYJISIpHasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas [JOJIsI XUMHYECKOTO DJJEMEHTa B COCIMHEHUHU,
MOJISIPHBIN 00BEM, OKCHJ, KHCJIOTA, OCHOBAaHHUE, COJIb,
AIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIICHUS, XUMHYECKash PeaKkuus,
KJIacCU(UKAIIUSI PEAKIIUNA: PEAKIIUU COCTUHEHUS, PEAKIIMU Pa3I0KEHUs,
peakIuy 3aMeIeHUs, peakluu OOMEHa, DK30- U DHIOTEPMUUYECKHUE
peakiuu, TerioBoi 3PpheKT peakiuu, saIpo aToMa, AIEKTPOHHBIN CIION
aTomMa, aToMHasi oOpOuTalb, paAUyC aToMa, XHUMHUYECKas CBS3b,
MOJIIpHAs W HENOJIsIpHAs KOBAJEHTHAasl CBSI3b, MOHHAsl CBSI3b, HOH,
KaTUOH, aHHUOH, PACTBOpP, MaccoBas JOJisI BellecTBa (MpOIEHTHAs
KOHLIEHTpalusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH H
OPUMEHSTh 3TH NOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

e HCMOJb30BATh XUMHUYECKYI0 CHUMBOJIMKY [JIsl COCTaBlieHUs (HOpMys
BEILIECTB U YPABHEHNN XUMHUYECKUX PEAKIIMIL;

e ONpEAeNATh BaJE€HTHOCTbH aTOMOB  3JEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B  OMHApHBIX
COEMHEHUAX, NPUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COCIMHEHUI Mo (QopMysiaM, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHas U
MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbich [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT UX NOJIOKEHUs B Ilepuoanueckoii cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTrapo;

e OIKCHIBATh U XapakTepusoBarh TabmuuHyro Gopmy lleproguyeckoit
CUCTEMBl XMMHUYECKHMX JJIEMEHTOB: pa3jiuyaTb MOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpyimmna (b-rpynmna)y, maneie
1 OoJIbllIME MEePUOAbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumMuueckux anemeHtoB [[. U.
MeHnzeneeBay C YHCIOBBIMA XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee Yucio
AJICKTPOHOB U pacIpeieiiCHUe UX MO DJIEKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (110 YUCTY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD (EKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3IMYHBIX  KJIaccoB,  MOATBEPXKJas  ONHCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINIA;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
pEeBpAIlEHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEILIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOro »3JeMeHTa 1o (opmyiie
COCIMHEHMSI, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpE, IPOBOJUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINY;

OPUMEHSATh OCHOBHBIE ONEpPAllMd MBICIUTEIIbHON JACSITENbHOCTH —
aHalu3 MW CHUHTE3, CpaBHEHUE, 000O0IIeHUEe, CHCTeMaTH3aluIo,
KJ1accu(UKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eH — A
M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIMI, €CTECTBEHHO-
Hay4yHbIE  METOAbl  TO3HAaHUA —  HAONIOIEHHE,  HU3MEpEHHE,
MOJEIIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIN);

clieloBaTh  MpaBUjiaM  TOJIb30BAaHUS XMMHUYECKOM mocyaod U
1abopaTOpHBIM 000pYJIOBaHHWEM, a TaKXkKe IpaBuiaaM oOOpalieHus: ¢
BELIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHI0 M COOMpPAHMIO
razo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHCJIOpPOJAa), MPHUTOTOBICHUIO
pacTBOPOB €  ONPENEIEHHOW MACCOBOM JIOJIEW PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJAUTh XUMHUYECKHE HKCIIEPUMEHTHI 110
pacno3HaBaHUIO PAcCTBOPOB IIEJIOYEH U KHUCIOT C IOMOIIbIO
MHJUKATOPOB (JaKkMyc, GeHOoN(PTaNeUH, METUIIOPAHK U IPYTHE).

KOHIly oOyueHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCSl YMEHUI:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: XHUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIlIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHUSI, XUMHUYECKas peaklus, XHUMHYecKash CBs3b, TEIJIOBOU
3 PeKT peakiuu, MOJb, MOJSAPHBIA OOBEM, PACTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS] TUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTajau3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMbIe U
HEOOpaTUMBIE PEaKIIUN, OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTENIb, BOCCTAHOBHTEIIb, OKHCICHHE ¥ BOCCTAaHOBJICHHE,
almoTponus, aM@OTEPHOCTh, XHMHYECKas CBs3b (KOBAJCHTHAs,
WOHHAs, MeTaJUIMYecKas), KpUCTAUIMYeCKas pemérka, KOppO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakKIuu, TMpeaeabHO
nonyctumas konueHtpanus 11K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHSTHH U
OPUMEHSITh ATH MOHATHSI IPU OMUCAHUU BEUIECTB U X MPEBPAICHUI;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JJisi COCTaBJI€HHS (opmyi
BELIECTB U YPABHEHUI XUMHUUYECKUX PEAKIINA;

OMpeneNnsaTh BAJICHTHOCTh M  CTENEHb OKUCIEHUS XHMHYECKHUX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa, NMPUHAIJICKHOCTD
BELIECTB K OINpEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJ€HTHas, MOHHAs, MeETaJJIMYecKas) B



HEOPTraHUYECKUX COCIUHEHUSX, 3apsi UOHA M0 XUMHUYECKOH dopmyre,
XapakTep cpeibl B BOJIHBIX PACTBOpPaX HEOPraHUYECKUX COECAMHEHU,
THUII KPUCTAJUTMYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIch Ilepuommueckoro 3axkona . M. MenneneeBa u
JEMOHCTPUPOBATh €ro NMOHMMAaHUE: ONHUCHIBATh U XapaKTEpPU30BATh
Tabnuunyto Gopmy [lepuonnueckoi cuCTEMbl XUMUYECKHUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «MJIaBHas moAarpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynma)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Talmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUSI ATOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB W 3apsa sapa, OOIIee YHUCIO DJIECKTPOHOB U
pacrpeqieieHde HX 10 DJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUM CBOMCTB DJIEMEHTOB U UX COCAMHEHUN B
npejenax MajblX MEPUOJ0B U TJABHBIX MOJTPYIIT C yYETOM CTPOCHHS
HX aTOMOB;

KJaccu(UIMPOBATh  XMMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEaAKIMH (IO YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKlMK BELIECTB, MO TEIIoBOMY 3P QEKTy, 10 U3MEHEHUIO CTeNeHen
OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHENUPUIECKHE XUMUYECKUE
CBOMCTBAa TMPOCTBIX M CIIOXKHBIX BEIECTB, MOATBEpPXKIasi OINKUCAHUE
OpUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPABHEHUS DJIEKTPOJUTHUYECKOW JAMCCOLUMALMU KHUCIIOT,
IEJIOYEN W COJIEH, IOJIHBIE M COKpAIEHHBIC YPABHEHUS PEaAKUHUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakuuid,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXKJY BEIIECTBAMHU Pa3JIUYHBIX
KJIACCOB;

PacKpbIBaTh CYUIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIUii;
IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BELIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOrOo »3JeMeHTa 1o (opmyie
COCIMHEHHMS, MACCOBYIO [IOJII0 BEIlECTBA B PacTBOpE, IPOBOJUTH
PACYETHI 10 YPABHEHUIO XUMHAYECKON PEAKIINY;

coONoaTh  NpaBWiIa  MOJIb30BAHUS  XMMHYECKOM TMOCYIoMl U
7a00paTOpHBIM 00OPYIOBAHMEM, a TakKXKe IpaBWiia OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH [0 BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHI0 M COOMPAHMIO
ra3zo000pa3HbIX BENIECTB (aMMHUaKa M YIJIIEKUCIIOro ras3a);

OPOBOJUTH  PEAKIMHU, TMOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pa3NMYHBIX BEILIECTB: pPACHO3HABATH OMNBITHBIM MYTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cuamkar-, cyiabdart-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
OPUMEHSATh OCHOBHBIE ONEpPAllUd MBICIUTEIIbHON JACSITENIbHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHUE, O0000lIeHUEe, CHCTeMaTH3aluIo,
BBISIBJICHUE IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BEILIECTB M XUMHUYECKHX PpEAKIUH, €CTECTBEHHO-HAYYHbIE METO/IbI



NO3HAHMs — HAONIOJICHHEe, U3MEPEHHEe, MOJCIUPOBAHKE, IKCIICPUMEHT
(peastbHBII u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HauMeHOBaAHUE KoanuecTBOo 4acoB
Ne JIeKTPOHHBIe (M (POBHIE)
Pa3ieioB U TEM KonTtpoabHubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypPChl
NPOrpamMMbl padoThI padoTsI
Pa3nen 1.IleppoHayanbHble XHMMHYECKHE IIOHATHSA
XuMHUsI — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U IPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JESITEIbHOCTH YEJIOBEKA
12 BerecTBa u xumuieckue 5 i bubmuorexa [JOK
' peakuu https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 20

Pa3nes 2.BakHeiimme npeacTaBuTeId HeOpra

HHYCCKHUX BCIIECTB

)1 Boznyx. Kucnopon. 6 bubnuoreka [IOK
' ITousitre 06 oxcumax https://m.edsoo.ru/7f41837¢
5 Bomopon.Ilonsitue o 9 i bubanorexa [HOK
' KHCJIOTaX U COJSX https://m.edsoo.ru/7f41837¢
)3 Bona. PacTBopbl. 5 { i Bbu6nuoreka [JOK
' [ToHsATHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI Eub OK
2.4 HEOPraHUYECKUX 11 1 1 nosmorexa I

COETUHEHUN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazgeny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuoagnueckasi cucrema xumudeckux 3jiemeHToB /. . Mennaesneesa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
3.1 XHMHYECKHUX IJIEMEHTOB 7
. . Menneneena.
CrpoeHune aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYeCcKast CBA3b.

39 OKuCIUTEIbHO- g i bubmuorexa [JOK

' BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢c
peaxkuuu

HToro 1o pasien 15 bu6mmoreka [IOK
pasiey https://m.edsoo.ru/7f41837¢

PesenBHOC BheMs 3 bubmuorexa [JOK
p p https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 5



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

9 KJIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NPOrpaMMbI

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JuieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIUU

[ToBTOpEHME U

L1 yTIIyOJICHHE 3HAHUN 5 { bubanorexa HOK
' OCHOBHBIX pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OcHOBHEBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEeaKuid
DIIEKTPOIUTHYECKAS
13 IUCCOLIHALINA. g { i bu6mmoreka [IOK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17

Paszngen 2.HemeTa/lJIBI M HX COeTMHEHUS

OOm1ast xapaKTepUCTHKA

2.1 XUMHUYECKUX DIIEMEHTOB 4 1 bubmmnorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
OO01mas xapakTepucTuKa
B P P bu6mmoreka [IOK
2.2 XUMHUYECKUX DIIEMEHTOB 6

VIA-rpynnsl. Cepa u e€

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

COCIMHCHUA

OO6m1ast xapakTeprucTUKa

)3 XUMHYECKUX AJIEMEHTOB . bubmuorexa [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX coeqMHEHUS
OO6m1ast xapakTeprucTUKa
XUMHYECKUX AJIEMEHTOB BuG 10K
noImoTeKa
2.4 IVA- Y
P }:HHH rIepoa 8 https://m.edsoo.ru/7f41a636
KPEMHHH 1 UX
COCTMHEHUS
Hroro no pazneny 25
Pa3gen 3.MeTaJlJIBI M UX COeUHEHUS
31 OO6mwme cBoiicTBa 4 bubmuorexa [JOK
' METAJIOB https://m.edsoo.ru/7f41a636
39 Baxwuetime meTamibl U 16 bubmuorexa [JOK
' UX COCIUHECHUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20

Pa3znen 4.Xumus u okpyxaomas cpeaa

41 BemecTBa u maTepuaisl B 3 bubanorexa HOK
' JKU3HU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
Bbu6nuoreka [JOK
Pe3epBHOE Bpemst 3

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
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YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
1| Hara uudgposbie
Tema ypoka KouTpoabHblie IMpakTHyeckue
/ Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
n pecypcebl
IIpenmer xumuu. Posib xumuu B bu6nuorexa [IOK
YKU3HM yeoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIECTBA 0Oc
bubmunoreka LIOK
[TonsTre o MeToaax MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpakTuyeckas padora Ne 1
bu6mmoreka [IOK
«ITpaBuna paboTs! B 1abopaTopuu
N 1 https://m.edsoo.ru/ff0d23
U IpUEMBI 00OpaIeHus C de
J1a00paTOPHBIM 000PYIOBAHUEM) T
bubmunoreka LIOK
UucTele BelecTBa U CMECH.
N 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3fieneHust cMecei ca
[TpakTuyeckas padora Ne 2 bu6nuorexa [IOK
«Pa3nenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPECHHOI COIN)» c8
ATOMBI 1 MOJICKYJIBI 1 bubmorexa OK
Y https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYECKHE dJIEMEHTBI. 3HAKH bubnuoteka [JOK
7 (CMMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmunoreka LIOK
8 [IpocTeie u cnoKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6c
bubmunoreka LIOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuUMU4eckasi hopmyria bubmuorexa LIOK
10 ' pMyIa. https://m.edsoo.ru/ff0d2ea
BaneHtHOCTH aTOMOB o
XUMHYECKHX 3JIEMEHTOB B
OtHocuUTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
11 | OrtHOcuTenbHAs MOJIEKYJIIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBast oJIsI XUMHYECKOTO Bubmorexa OK
12 https://m.edsoo.ru/ff0d35
3JIEeMEHTa B COCTMHCHUH 0c
KomuuectBo BemectBa. Mob. bubmorexa HOK
13 https://m.edsoo.ru/ff0d52
MomnsipHast macca
30
bu6mmoreka [IOK
DOU3NYECKUE U XUMUUECKHUE
14 https://m.edsoo.ru/ff0d37f
SIBIICHUSI. XUMHUYECKas PEaKIus .
15 | IlpusHaku v yCaoBUS NPOTEKAHUS bubnuotexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHYECKUX PEaKIUi

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUS MaCChl bu6nuoreka [IOK

16 | BemiecTB. XUMHUUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUSA 88
Borauciienunst konmaecTBa, MacChl bubmoreka [JOK

17 | BemecTBa IO ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIUii 08
Krnaccudukanus XuMuueckux

€aKIuil (CoeqMHEHUS Bubmorexa OK

18] P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHusl, 3aMEIICHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmoreka [JOK

19 | »sunukmonemuct. O600ICHIE 1 https://m.edsoo.ru/ff0d40
cHCTEMAaTH3alKs 3HAHHIMA c4
Kontponbnas padota Nel o teme bubmmoreka [JOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznayx — cmech ra3os. Cocras Bbubmunoreka LIOK

21 | Bozmyxa. Kucnopog — 3iaeMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O304 8e
duznyeckue 1 XUMHUIECKHE
CBOMCTBa KHCJIOpO/a (peaKIuu bubmorexa HOK

22 P https://m.edsoo.ru/ff0d46
okucienus, ropeaue). [lonstue 14
00 okcrgax _

23 | CnocoOsI MoaydeHus KUCIOpoia bubmuotexa [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JIa0OpaTOpuu U https://m.edsoo.ru/ff0d49
MPOMBIIIICHHOCTH. [IpuMeHeHue Ta
KHCIIOpo/ia
TemnoBoit 3¢ ekt XuMuaecKo
peaxkuuu, MOHATHE O bubmuoreka [IOK
24 | TEpMOXHMMHYECKOM YpPaBHEHMH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHIO0TEPMUYECKUX 90
peakuuax
TomnuBo (HedTh, Yroib U METaH). bu6nuoreka [JOK
25 | 3arps3HeHue BO3/1yXa, CIOCOObI https://m.edsoo.ru/ff0d4c
€ro IpeJIoTBpaIeHUs 4a
[TpakTuyeckas pabora Ne 3 o
teme «[lomydyenne u cobupanme bubmorexa OK
26 - P https://m.edsoo.ru/ff0d4ae
KHUCJIOPO/A, U3yYEHUE €T )
CBOMCTB» B
Boaopon — anemeHT u npoctoe bu6nuoreka [JOK
27 | BemectBO. HaxoxeHnue B https://m.edsoo.ru/ff0d4d
PHPOJIE do
duznyYecKre 1 XUMUUYECKUe bubnuoteka [JOK
28 | cBoiicTBa Bopopoza. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJIa do
bubmunoreka LIOK
29 | IloHsATHE O KHUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoObI mosryyeHust BO0pOia B bubmorexa HOK
30 v P https://m.edsoo.ru/ff0d4d

nmabopaTopun

do



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

[TpakTuyeckas padora Ne 4 o
teme «llonmydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/Ia, U3yUEHHUE €ro )
CBOMCTB» -
Momsipablii 00bEM ra3oB. 3aKOH bubmorexa LOK
32 https://m.edsoo.ru/ff0d54
ABorazipo
2¢
Brrunciienus 00bEMa, KOJIMUECTBA
but6mmoreka [IOK
BEILIECTBA ra3a M0 €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WM 20
00BEMY o
Brrunciienuss 00bEMOB Ta30B 110
but6mmoreka [IOK
YPaBHEHUIO PEAKI[UU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIICHUM 08
ra3oB T
Bbubmunoreka LIOK
du3nyecKue 1 XUMAYECKUE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIbI 7o
CocraB ocHoBanwmii. [Tonstre 00 buGnnorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHIUKATOpax )
Bona kak pactBopuTeNb.
bu6mmoreka [IOK
HacplleHHbIe ¥ HEHACHIIICHHBIC
37 https://m.edsoo.ru/ff0d5b
pacTBOopbl. MaccoBas 101 40
BEIIIECTBA B paCTBOPE o
18 [TpakTuyeckas pabora Ne 5 o bu6nuorexa [IOK
teMe «lIpurorosnenue pacTtBopos https://m.edsoo.ru/ff0dSe



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d5eba

C OIpPEACIEHHON MacCOBOM J0JIEH
pacTBOPEHHOTO BEILIECTBA)

ba

KontponbHas padota No2 o teme bubmmorexa [IOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 4
but6mmoreka [IOK
Okcuapl: cOCTaB, KjIacCUu(UKAIU,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyyenue u xumMm4eckue bubmmoreka [JOK
41 | cBONCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(QOTEPHBIX OKCHJIOB 4e
) bu6mmoreka [IOK
OcHoBaHUA: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJaccu(uKkanus, HOMEHKIATypa ca
bu6mmoreka [IOK
[Tonyyenue u xXumMu4eckue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBAa OCHOBAHMIA e
bubmunoreka LIOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ff0dfee
KJaccu(uKanus, HOMEHKIATypa )
bubmunoreka LIOK
[TonydyeHue n xuMHu4ecKue
45 s https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCIIOT 5
Conu (cpenHue): HOMEHKIIATypa, bubmuotexa [JOK
46 | cmocoObI MOTy4YeHHUS, https://m.edso0.ru/00ad94
XMMHAYECKHE CBOMCTBA 74
47 | IIpaktudeckas padota Ne 6. bubmmoreka [JOK



https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
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Pemrenne skciepuMeHTaIBHBIX
3aja4 1o reme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN)

https://m.edsoo.ru/00ad9b
Tc

['enernueckas cBs3b MEXKIY

but6mmoreka [IOK

48 | xiaccamMM HEOPraHMYECKHX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O0001IeHrEe U CUCTEMAaTU3 AN Bubmorexa LIOK
49 . https://m.edsoo.ru/00ad9¢
3HaHUI
b2
KonTtponsHas padora Ne3 o reme bu6nuorexa LIOK
50 | "OcHoBHBIE KJIaCCBHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeAMHEHUI" la
[TepBbie MONMBITKH
but6mmoreka [IOK
KJIaCCU(UKALIUN XUMHUECKUX
51 https://m.edso00.ru/00ad9f
anemeHTOB. [loHsTHE O TpynIIax fa
CXOJHBIX 3JICMCHTOB o
[Tepuoanueckuii 3aKOH U
bu6mmoreka [IOK
Ilepuonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XAUMUYECKUX dyieMeHToB /1. U. 2
MeHnseneesa B
bubmunoreka LIOK
53 | Ilepuoasl, rpymmbl, MOATPYIIIIbI https://m.edsoo.ru/00adas
2¢
bu6mmoreka [IOK
Crpoenue atomoB. CocTas
54 https://m.edsoo.ru/00ada3

aTOMHBIX sifep. M3oTomnbl

42
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrtpoeHue 3JIeKTPOHHBIX
000J104EK aTOMOB 3JIEMCHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. H. be
Menpgeneena *
XapakTepucTuKa XUMHUIECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €T0 IIOJ0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonuueckoii cucreme /1. U. 4
Menpgeneena T
3nauenue [lepuonnueckoro
bu6mmoreka [IOK
3aKOHA JUIS Pa3BUTHUS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MengeneeB — 6o
Y4EHBIN, TIEJIATOT U TPaKTaHIH 7
DNEeKTPOOTPULIATENBHOCTD
bu6mmoreka [IOK
aTOMOB XMMHUUYECKUX DIIEMEHTOB/
58 o https://m.edsoo.ru/00adaa
Bcepoccuiickas nmpoBepouHas bs
paborta T
bubmunoreka LIOK
59 | HWonHasg XuMH4ecKas CBSI3b https://m.edsoo.ru/00adac
34
bubmunoreka LIOK
KoBanentHas nonsipHas
60 https://m.edsoo.ru/00adaa
XUMHAYECKAs! CBS3b
b8
bubmunoreka LIOK
KoBanentHas nenomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHUYECKAs! CBSI3b
b9
Bubmuoreka IIOK
62 | CreneHb OKUCIECHUS !

https://m.edsoo.ru/00adae
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28

28

OKHUCIIUTENRHO-

bubmunoreka LIOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIHHBIC PEAKIIHH 76
bubmunoreka LIOK
64 | OKHCINUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KonrtponsHas padbora Ne4 o reme bu6nuorexa [IOK
65 | «Crpoenune atoMa. XuMHUECKas] 1 https://m.edsoo.ru/00adb4
CBA3b» 86
. bubmunoreka LIOK
PesepsuEIil ypok. O0001IIEHE U
66 P yp \I,H 1 https://m.edsoo.ru/00adb3
cUCTEMATH3aINA 3HaHUI e
. but6mmoreka [IOK
PesepsuEIil ypok. O0001IIEHE U
67 P yp \I,H 1 https://m.edsoo.ru/00ad9c
cUCTEMATH3AINA 3HaHUI b2
. but6mmoreka [IOK
P . O600611IEHNE
68 C3CPBHbIM YPOK © \I,u et 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3AINA 3HaHUI 6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KJIACC

Ne KoanuectBo yacos
DJIEKTPOHHbIE
Hara uudgposbie
I Tema ypoka KonTtpoabHubie IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTre/ibHbIE
/ padoThI padoThI
pecypcsl
n
[lepuoauueckuii 3aK0OH.
bubmunoreka LIOK
[lepronnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB []. .
W. Mengeneesa ]
3aKOHOMEPHOCTH B
. bubmuoreka [IOK
M3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX 3JIEMEHTOB 6
IIEPBBIX TPEX IEPUOOB -
Knaccudukanus un bubmmoreka [JOK
HOMEHKJIAaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUYECKHX BEIICCTB 2
Buabsr XuMHUUecKou CBSI3H U bubmunoreka LIOK
THUIIBI KPUCTAIUTAYECKUX 1 https://m.edsoo.ru/00adbac
peéTox 6
KonTtponbnas pabora Nel
o TeMe «lloBTopenue u
yriyoJieHne 3HaHU! 1 1

OCHOBHBIX pa3zesioB Kypca
8 kimaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
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Knaccudukanus

but6mmoreka [IOK

6 XUMUYECKHUX PEaKL Ui 110 https://m.edsoo.ru/00adbeb
pa3INYHBIM IIPHU3HAKAM 0
ITonsatue o ckopoctu
. but6mmoreka [IOK
XUMUYECKON PeaKiui.
7 https://m.edsoo.ru/00adbe9
[ToHsiTHE O TOMOTEHHBIX U .
reTEPOTEHHBIX PEAKIIUSIX B
ITonsATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
bu6mmoreka [IOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKOW peaKIuu U .
MOJIOKEHUE XUMUYECKOTO B
paBHOBECHS
OKHUCIUTENbHO- bubnuotexa [JOK
9 BOCCTAHOBUTEIIbHbBIC https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. but6mmoreka [IOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccouuranuu. CUiabHbIE U 2
cia0bbIe JIEKTPOTUTHI -
bubmunoreka LIOK
NoHnHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiui g
XuMHUYECKue CBONCTRA
. bu6mmoreka [IOK
KHUCJIOT M1 OCHOBAaHUM B
12 https://m.edsoo.ru/00add5d

CBETE MpeACTaBICHUHN 00
3JIEKTPOJIUTHYECKON

8
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconruanuu

XUMHYECKHE CBOMCTBA
COJIEU B CBETE

bu6mmoreka [IOK

13 npezcTaBiIeHut 00 https://m.edsoo.ru/00add8b
SICKTPOIUTUICCKOI 2
JIACCOLIMAIIAN
bubmunoreka LIOK
[TonsiThe o runponuse
14 . https://m.edsoo.ru/00add9d
conei
4
OGobwenue u but6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
cHCTeMaTH3aIrs 3HAHUI )
[TpakTrueckas pabora Ne 1.
bubmunoreka LIOK
«Pemenue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX .
3a7a4» a
KonTtponbnast pabora No2
10 TeMe
but6mmoreka [IOK
«QIIeKTpoIUTHYECKAst
17 https://m.edsoo.ru/00addec
JIACCOLIMAINS. 0
XUMUYECKUE PEAKIIUU B -
pacTBopax»
OO01as XxapaKTepUCTHKA
P P but6mmoreka [IOK
raJloreHOB. XMMHYECKHUE
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMEpE )
XJIopa -
19 | Xnoposomopon. ConsiHas bubmmoreka [JOK
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KHCJI0Ta, XUMHYSCKHUE
CBOICTBA, MOJIYyYCHHE,
MIPUMEHEHHUE

https://m.edsoo.ru/00ade10
4

[IpakTuyeckas padora Ne 2
1o reme «llonyyenue

but6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCIIOTHI, g
M3y4EHHE €€ CBOMCTBY» B
Breruucnenus no
but6mmoreka [IOK
YPaBHEHUSM XUMHYECKHX
21 . https://m.edsoo.ru/00ade48
peakuuid, eclii OJIUH U3 g
peareHTOB J1aH B U30BITKE -
Bbubmunoreka LIOK
OO6m1as XxapakKTepUCTHKA
22 https://m.edsoo.ru/00ade64
3neMeHTOB VIA-rpynmsl .
AmoTponHsie
MOIU(DHUKAIINH CEPBI.
¢ P N bu6mmoreka [IOK
Haxoxnaenue cepsl u e€
23 . https://m.edsoo.ru/00ade64
COCMHEHUH B PUPOJIE. .
XUMHUYECKUE CBOMCTBA B
cepol
CepoBoaopoji, CTpOEHHUE, bu6nuoreka [IOK
24 ¢u3nuecKkre 1 XUMHUECKHUE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHast
bu6mmoreka [IOK
KUCIIO0Ta, (PU3NYECKUEe U
25 https://m.edsoo.ru/00adea2

XMMHYCSCKHE CBOMCTBA,
MIPUMEHEHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JeXallne B OCHOBE
MIPOMBIIIUICHHOTO CTIoco0a

Bbubmunoreka LIOK

26 MOJTYYEHUS] CEPHOM https://m.edsoo.ru/00adec8
KUCJIOThl. XUMUYECKOE a
3arpsA3HEHUE OKPYKaroIen
Cpcabl COCAMHCHUSAMU CCPbL
Briuncnenne maccoBoi bubmuoreka [{OK
27 JIOJTM BBIXO/1a MPOJYKTA https://m.edsoo.ru/00adec8
peakuun a
OO0m1as XxapakTepUCTHKA
3JIEMEHTOB V A-rpynisl. bubmuoreka [{OK
28 A30T, pacCIpOCTpaHEHUE B https://m.edsoo.ru/00adeea
npupoze, Gpusnueckue u 6
XUMHUYECKHUE CBOMCTBA
AMMHUak, ero ¢puznueckue bubmmoreka [JOK
29 Y XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
T0JIy4EHHE ¥ IPUMEHEHNE 4
[TpakTuueckas padota Ne 3
o Teme «llomyuenue bubmorexa HOK
30 e https://m.edsoo.ru/00adf18
aMMHaKa, i3y4eHHE €To 0
CBOWCTB» -
A30THas KUCIIoTa, €€ bubmuoreka [{OK
31 bu3YecKue 1 XUMHUIECKUE https://m.edsoo.ru/00adf30
CcBOlCTBA 6
bubnuoreka [JOK
32 Hcnonb30BaHne HUTPATOB 1

https://m.edsoo.ru/00adf51
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPATIbHBIX
ynoOpeHuii. XuMu4ueckoe
3arpsA3HEHUE OKPYKaloIen
Cpebl COeTMHEHUSIMU
azoTa

|co

®docdop. Oxcna pochopa
(V) u pocdopnas kucnora,

bubmunoreka LIOK

33 https://m.edso0.ru/00adf68
bu3YecKre U XUMHUIECKUE .
CBOICTBA, MTOJTy4YECHHUE -
Hcnons3oBanue pochaton
B Ka4€CTBE MUHEPAIIBHBIX bubmmoreka [JOK
34 | ynmoOpenwuii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
IPUPOIHON CPEIbI 0
docharamu
Yraepon,
Bbubmunoreka LIOK
pacrpocTpaHeHUE B
35 https://m.edsoo.ru/00adfd9
npupoje, Gu3nIecKue u .
XMMHYECKHE CBOMCTBA -
Oxkcunpl yraepoaa, ux
buznyeckue 1 XuMHU4eCcKHe bubmmoreka [JOK
36 CBOMCTBA. DKOJIOTHUYECKHE https://m.edsoo.ru/00adfeb
po0JIeMbl, CBSA3aHHBIE C e
okcuaoMm yriepoaa (IV)
n bu6mmoreka [IOK
YronpHasg KHCI0Ta U €€
37 https://m.eds00.ru/00ae006

COJIN

C
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https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae006c
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[IpaxTuueckas padora Ne 4
no teme "[lonyuenne

but6mmoreka [IOK

38 YTJIEKUCIIOTO rasa. https://m.edsoo.ru/00ae027
KauecTBeHHas peakiusa Ha [
KapOoHaT-HOH"
[TepBOoHaYaNIbHBIE TOHATHUS
bu6mmoreka [IOK
00 opraHuYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAaK O .
COEIMHEHMSX YIIIEpoa -
. bubmunoreka LIOK
Kpewmnuii u ero
40 https://m.edsoo.ru/00ac080
COeNMHEHHS N
[IpakTuueckas padora Ne 5.
Pemenue
bubmunoreka LIOK
SKCTICPUMEHTAIBHBIX 33724
41 . https://m.edsoo.ru/00ac0bf
o TeMe «Baxkueiime )
HeMeTallJIbl ¥ UX N
COEIUHEHUS
Kontponbnas padota Ne3
. bubmunoreka LIOK
o TeMe «Baxkueiime
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX g
COCIUHECHUS» -
OO0m1as XxapakTepUCTHKA
XUMHYECKHUX JIEMEHTOB — bubmoreka [IOK
43 MeTaIoB. Metaymmueckast https://m.edsoo.ru/00ae103

CBsA3b U METAIJINYCCKas

KpUCTAJUIMYECKasl PEIIETKA.
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duznueckue cBoiicTBa
METAJJIOB

XMUMHYECKHE CBOMCTBA

but6mmoreka [IOK
METAaJIJIOB.
44 . https://m.edsoo.ru/00ael 15
DNEKTPOXUMHUYECKUH psif p
HaIPSHKEHUN METalIoB Bl
Oo61mue criocoObt
MOJIYYeHUS] METaJJIOB.
CnnaBbl. Beraucnenus mo bubnuotexa [JOK
45 YpPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/00ael 15
peakuuii, eCiii OIUH U3 6
peareHTOB COJEPIKUT
pUMeECH
TTonsaTue o Koppo3uu bubmorexa HOK
46 PP https://m.edsoo.ru/00ael127
METaJIJIOB g
Bbubmunoreka LIOK
47 [llenounbie MeTaIbI https://m.edsoo.ru/00ac14b
2
OKcuabl U THAPOKCHTBI bubmorexa [IOK
48 P https://m.edsoo.ru/00ac14b
HATpHS U Kaus 5
Illenouno3emenbHbIE bubnuoteka [JOK
49 METaJIbl — KaIbLIUHU U https://m.edsoo.ru/00aelSe
Maraui 8
50 Baxneiime coeluHEHUS bubnuoreka [JOK

KaJIbIIUs

https://m.edsoo.ru/00ael Se
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O06o0061IEHNE U

51
cUCTeMaTH3alus 3HaHU!
JK&cTkocTh BOJBI U bubmorexa [IOK
52 . A https://m.edsoo.ru/00ael 88
CrocoObI €€ ycTpaHeHUs p
[IpakTuueckas padora Ne 6 bu6nuorexa [IOK
53 o TeMe "KECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTo/IbI €€ ycTpaHeHus" 8
bubmunoreka LIOK
54 AroMuHAH https://m.edsoo.ru/00aelc6
4
. but6mmoreka [IOK
Amdbore € CBOICTBa
55 MGOTEpHEIC CBOHCTS https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHA 4
bu6mmoreka [IOK
56 Keneszo https://m.edsoo.ru/00aec1d8
6
OKcubl, THAPOKCUIBI U Bbubmunoreka LIOK
57 conu xenesa (I1) u xenesa https://m.edsoo.ru/00ae35¢
(I00) 6
58 0O0001eHue n
cUCTeMaTH3alus 3HaHU!
[IpakTuueckas padora Ne 7.
but6mmoreka [IOK
Pemenune
59 https://m.edsoo.ru/00ae3de

SKCTICPUMEHTAIBHBIX 33724
o TemMe «Baxaetlimue

8
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MCTaJJIbI U UX
COCOAUHCHUSA

Breraucnenus mo
YpaBHEHUSAM XUMHUUYECKUX
pEaKLHnii, €CIIM OJIUH U3
peareHToB J1aH B U30BITKE

bu6mmoreka [IOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brrancnenuns MmaccoBoi -
JIOJIA BBIX0J1a TIPOJTYKTa
peakiuu
61 0O0001eHue 1
cUCTeMaTH3alus 3HaHU!
KontponbsHas padora Ne4
62 o teme «Baknelimue
METAaJUIBI U UX
COEIUHEHUS
BemectBa u matepuansi B bu6nuoreka [IOK
63 IIOBCEIHEBHOH KU3HU https://m.edsoo.ru/00ae3f5
YeJoBeKa 0
Bbubmunoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE
64 . https://m.edsoo.ru/00ae427
OKPY’KaIOIIECH CPEeIbI 0
bubmunoreka LIOK
Ponb xumMum B pernieHuu
65 https://m.edsoo.ru/00ae427
9KOJIOTUYECKHX MPOoOIeM 0
66 PesepBHbIi ypoOK. bu6nuorexa [IOK

O06o0061EHNE U

https://m.edsoo.ru/00ae0d0
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cCUCTeMaTHU3anus 3HaHUU

a

Pe3epBHbIil ypoK.
67 O06o0061IEHNE U
cUCTeMaTHU3anus 3HaHUN

bubmunoreka LIOK
https://m.edsoo.ru/00adb33
c

Pe3epBHbIil ypoK.
68 0O0001eHnEe 1
cucTeMaTu3alus 3HaHu!

Bbubmunoreka LIOK
https://m.edsoo.ru/00ad9cb
2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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