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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil mnporpaMMbl
BOCIIUTAHUS U C YU4ETOM KOHLEIIINUU MPENoAaBaHusl y4eOHOTo nmpeaMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeameTa, yCTaHaBJIMBAET  00s3aTeNbHOE peIMETHOE coJiep>KaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazzenaM M TeMaM MPOrpaMMbl 1O XMMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XHUMHUU C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHM K
pe3yibTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHME XHUMHH CIY>KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaronierocsi, ero MnpeAcTaBiIeHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XHMHUEH MPEJICTABICHUS O B3aWMOIPEBPAIICHUSIIX
PHEPrud M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TI00aTbHBIX
npo0eM YCTOMUYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yyenue Xxumuu:

CIIOCOOCTBYET  pealmM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKONW HAYYHOTO MBIILIICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsA/Ia HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

crocoOCTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--
HAy4YHBIM 3HAHUAM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUUYECKOE
oOpa3zoBaHue 00yJaIONTUXCSl.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCSA CIECIM(PUKON
colepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOpBIM  SBIACTCS  TEAarOorMYecKH
aJIanTHPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUH Ha OMPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumnn Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHHsI OPUCHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl [EPBOHAYAIBHBIX IOHATHH XMMHUH, OCHOB
HEOPTaHWYECKONM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITHI
OPraHUYECKON XUMMUHU.

Crpykrypa colepKaHHsl IPOrpamMmMbl [0 XUMHUH CQOPMHUpOBaHa Ha OCHOBE
CHCTEMHOTO mojxofa kK e€ msydeHuro. CoepiKaHHE CKIA[BIBACTCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI TOHATHI O XUMUYECKON
peakiuu. OO0e 53TH CHUCTEMBI CTPYKTYpPHO OPTaHHU30BaHbl TIO TMPUHIIUAITY



MOCJIE0BATEILHOTO PA3BUTUSI 3HAHUIM HA OCHOBE TEOPETUUYECKHUX MPEICTaBICHUN
pPa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoauyeckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH,

— YYEHHS O CTPOCHHUM aTOMa M XUMHYECKOHN CBSI3H;

— TIPEACTaBICHHM 00 DJICKTPOIMTHYCCKONW JTUCCOIMAIMM BEIIECTB B
pacTBOpax.

TeopeTudyeckue 3HAHHMS PACCMATPUBAIOTCA HAa OCHOBE OJMITUPUYECKH
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSASA (PYHKIUM OOBSCHEHHS U IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHUS U TOJTyUYCHHS
H3y4yaeMbIX BEIICCTB.

OcBoeHHME TMpOrpaMMbl IO XHMHH CIOCOOCTBYeT  (DOpMHpPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABJISAIOIICH HAyYHOM KapTHUHBI MHpa B JIOTHKE
e€¢ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHIO U
MeTOJilaM TIO3HAaHMS B Hayke. M3ydeHune XMMUU MPOUCXOAUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYCOHBIX NpeAMeToB: «OKpyXKaromui MHpY,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUHM TPOUCXOJUT (OPMHUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKON
JEATEIBHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYPHI.
3agaya y4eOHOro IpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYCCKHUX
3HAHUN — BaKHEUIIHUX (PaKTOB, MOHATHM, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JIOCTYITHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOJaM II03HAHWUS IIPU M3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (GOPMUPOBAHUU U PA3BUTHH IO3HABATEIBHBIX YMECHHUHN U
WX TPUMEHEHHH B YYCOHO-TIO3HABATEIBPHON M Y4eOHO-HCCIIEAOBATEIBCKOM
JeATEIIbHOCTH, OCBOCHHUM IIpaBWJI O€30IaCHOrO0 OOpAIlleHHs ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KHU3HHU.

[Ipy u3ydeHUH XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs BAXKHOE
3HaYCHHUE IPUOOpEITH TaKKe IISITH, KaK:

— (QopMmHupoBaHUE WHTEIUICKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITCILHOMY IPHHSATHIO PEIICHUH,
CITOCOOHOM aJIaITHPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBHUSM JKH3HU,

—  HampaBJICHHOCTh OOy4YeHHS Ha  CHCTEMAaTHYeCKOe IMPHUOOIICHUE
oOydJarommxcsi K CaMOCTOSATEIIBHOW ITO3HABAaTEIbHOW JCATEILHOCTH, HAyYHBIM
METOJaM II03HaHUs, (POPMHPYIOIMIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMUH,

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOITUMUCS
OMBITa Pa3HOOOPA3HOM EATECIBPHOCTH, IMO3HAHWUS M CAMOIO3HAHHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMN), MMEIONIUX YHUBEPCAIIbHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUOB JIEATCIBLHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MHpA, MCIOJIb3YsS 3HAHWS W OIMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMHH, TPUMEHSATh HMX IPH pPEHICHUH IPOoOJeM B IIOBCEAHEBHOW JKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHEe y OOy4YaOIIMXCA TYMAaHUCTHYECKUX OTHOIICHU,
MOHMMAHHUS IIEHHOCTH XHUMHUYSCKUX 3HAHUW JJI1 BBIPAOOTKH HKOJOTHYCCKHU
[eJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM JNIEATEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 3[]0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOUIIs U HAMPABICHHOCTH AaJIbHEHILEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUST XHUMHM HAa YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMUU. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b
KOJIMYECTBA, MACChl UM YHUCIA CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COSAMHEHUH.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBujiaMu paboThI B JIaA0OpaTOpPUH
U npuéMamMu oOpalleHus C Ja0opaTOpHBIM O00O0PYTOBaHUEM, H3YUYCHHE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBlIeHUE BOCKA, TasHUE JIbJIa, paCTUpaHUE caxapa
B CTYyINKEe, KUIEHHE U KOHJICHCAIMS BOJbI) M XMMUYECKUX (TOpEeHHE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SABJICHUM, HAONIO/ICHWEe W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakimii (pa3oKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHUCTBHE
xenesa ¢ pactBopom conu meau (1), uzyuenue crocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIIOJECHUE U
ONMCAaHHUE PE3yJbTATOB MPOBEACHUS OIbITA, HWUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNEe MOJIeJIel MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocrtaB Bozayxa. Kucinopoa — aneMeHT U mpocroe
BemecTBO. HaxokneHue kucimoposa B mpupojie, PU3NUECKHe U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupanl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TernoBoit 3PexT XUMUIECKON peaklui, TEPMOXUMHUUYECKUE YPAaBHECHHSI,
9K30- U JHJIOTEPMUYECKHE pEeaKIuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HCHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxokaeHune Bomopona B
npupoge, (U3NYECKHEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HacplllieHHbIE U HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpPHUPOAE U B KU3HU 4eioBeka. KpyroBopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  cojieoOpasyromiie (OCHOBHbBIEC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3MuecKue W XHUMHUUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. @uznueckue
U XMMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MetayuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknatrypa coned. ®Dusnyeckue W XUMUYECKHE CBOMCTBa
conei. [lomyuenue coen.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUSL KUCIOPOAa B  BO3IYXE,
MOJIyYeHHE, COOMpaHHMe, paclo3HABaHWE W HW3YYCHUE CBOMCTB KHUCIOpPOa,
HAOJIIOZICHUE  B3aUMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpasllaMi OKCHJIOB W OIKMCAaHWE HX CBOWCTB, TOJy4YeHHUE, COOUpaHHUe,
pacro3HaBaHWE U W3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bogopoia ¢ okcuaoM meau (11) (Bo3MoxkHO MCIONIb30BaHUE BUICOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOEHHOCTEW pacTBOpEHUsS BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAUIaMU (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IoB
HEOPTaHWYECKUX BEIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpAaCKA MHJIHUKATOPOB B pACTBOpPax KHUCIOT W 1IEJIOYEH, HU3YyUYCHUE
B3aumojiericTBus okcuaa meau (Il1) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIMN HEUTPAIU3ALNU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JpPyrMM W3 pPacTBOpa COJIM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 M0 Teme «BaxHeWlne Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XMMH4YeCKasi CBSI3b.
OKHCIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
IpYINNax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W HIEIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbBIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepunoanueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[lepnoanueckort cucteMbl xuMmuueckux odiemeHnTtoB JI. WM. Mengeneena.
[Tepuonsl u rpynmnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
MIEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CrtpoeHue dIeKTPOHHBIX 000J0Y€eK aTOMOB IEPBHIX 20 XUMUYECKUX AJIEMEHTOB



[Tepuomnueckon cucremsl [. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoauueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH WU3MEHEHHUsI pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpymHIiaM M epuoiam.
3nauenne Ilepuoauueckoro 3akoHa u IlepuoanMYeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pa3BUTHUS HAyKu U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe 0Opa3llOB BEIIECTB META/UIOB U HEMETAJNIOB, B3aWMOICHCTBUE
TUJPOKCHUAA IIMHKA C PacTBOPaAaMM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Meostcnpeomemmnule ceazu

Peanuzanysi MEXNpeAMETHBIX CBSI3€H MPU M3YUYCHUU XHMMHHU B 8 KJlacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHHE KaK OOIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHUM, SBJISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIH (DaKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KilaccupuKaus, IepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIH],
W30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJCKTPUYECKUU 3apsll, BEUIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIeCTBa, Ta3, (PU3MYECKHUE BEIIMYHHBI,
€JIMHUIIBI U3MEPEHUS, KOCMOC, TIJIaHeThl, 3B€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U HX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuonmueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHUYECKOU CBA3U.

Knaccudukanus ©  HOMEHKJIATypa  HEOPTraHMYECKUX  BEIICCTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaM
HEOPTAaHWYECKUX COCIMHECHUMN, TCHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kimaccupukanuss XMMUYECKUX PEAKIUA MO Pa3IHYHBIM HpH3HAKaM (I10
YHUCITYy M COCTaBYy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D PeKTy,
M0 W3MECHCHUIO CTEINEHEW OKHUCICHUS XHUMHUYECKUX  DJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUHH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOW peakiuu. [lonsTre 00 0OpaTHUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusX. IloHATHE O TOMOIE€HHBIX U



reTeporeHHbix peakuusx. [lonstue o karamuse. lloHsAiTHE O XUMHUYECKOM
paBHOBecUU. DPaKTOphI, BIMSIOIINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakuuu. (CocraBieHUE  ypaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ SJIEKTPOJUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HERNEKTpOoIuThl. KaTnoHbl, aHMOHBI. MeXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMUYECKOW CBs3U. CteneHp nuccounanuu. CuibHbBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOIO
oOMeHa, TOJIHBIE M COKpalléHHbIe MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCIJIOT, OCHOBaHUN M COJIEH B CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTHYECKON
nucconuanvu. KauectBeHHbIE peakin Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusi), HUCCIEAOBAaHHE 3aBUCHUMOCTH CKOPOCTU XUMHUYECKOM
peakiMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  HCCIIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, IMPOLECCA TUCCOLUUAIMU KHUCIIOT,
IesIo4eit u coseit (B0O3MOKHO HUCIIOIB30BaHUE BUIEO MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEaKIMid HOHHOTO OOMEeHa
(oOpazoBanue ocajika, BBIJICJICHHE Ta3a, oOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropenue, peakuuu pa3JoXKeHus, COCJIMHEHHUS ), pacro3HaBaHHE
HEOPraHMYECKHUX BEIIECTB C IMOMOUIIBI0 KAYECTBEHHBIX PEAaKIUMH Ha HOHBI,
pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJiopa
(B3auMoAeiCcTBHE C METAJJIaMH, HEMETajulaMH, LIeJI0o4aMu). XJIOPOBOIAOPO.
CosiHasg KUCIIOTa, XMMAYECKUE CBOMCTBA, MOJyUYeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HaXO0XJICHUE B MIPUPOJIE.

O6mrass  xapaktepuctuka odnemMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHn OKucieHus. CTpoeHue u pu3ndecKue
CBOWCTBAa TMPOCTBIX BEHIECTB — KHCIOpOAAa H  cepbl. AJUIOTPOMHbBIE
MOIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0pOI,
cTpoeHue, ¢(U3MYeCKue U XUMHYEeCKue CcBoicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENM KUCIOTHBIX OKcHioB. CepHas Kuciora, (Qu3nyeckue u
XUMUYECKHE CBOMCTBa (OOIIME Kak TPENCTABUTENs Kiacca KHUCIOT U
cnenupuyeckre). XMMUUIECKUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIIICHHOTO
croco0a TMOMy4YeHus: CepHON KHUCIOTHL. [lpumenenue cepHoii kuciaotel. Comu
CCPHOII KHCIIOTBI, KA9ECTBEHHAs! Peakuys Ha Cyinbdar-noH. HaxoxaeHue cepel
1 e€ COeAUMHEHUI B mpHUpoae. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl
COCAMHEHUAMU Cepbl (KUCIOTHBIE IO, 3arpA3HEHUE BO3/lyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6mras xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKUCIEeHUsA. A30T, pacnpoCTpaHEHHE B



npupoje, husndeckue u XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.
AMMHaK, ero pu3nyecKkue U XMMHUECKUE CBOMCTBA, MOJIyYeHUE U TPUMEHEHHE.
Conn amMMoHUS, UX (UBMYECKHE W XUMUYECKHE CBOMCTBA, NpPUMEHEHHE.
KauectBeHHast peakiivsi Ha UOHbI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHuE,
du3nueckue M XUMHUYECKHE CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kiacca
KUCIOT W crneuuduyeckue). Vcnonp3oBaHue HUTPATOB W COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoiictBa. Oxcun dochopa (V) u  dochopnas xkuciora,
du3nyueckue U XMMUYECKUEe CBOMCTBA, norydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

O6mass  xapaktepuctuka oanemMeHToB |IVA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIECHHS. YTIEpO, aUIOTPOIHbIE
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOJE, (PU3MYECKUE U XHUMHUUYECKHE
cBoiictBa. Ancopouus. KpyroBopor yriepona B npupoae. Okcuibpl yriepoa,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIYYCHHE W NMPUMEHEHUE. DKOJIOTMYECKUE POOJIEMbI, CBI3aHHBIE C OKCHUJIOM
yraepoga (1V), rumore3a rio0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ CcoiaM, UX (U3MYECKUE U XUMHYECKHUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SICTBE.

[lepBoHavasibHbIe TIOHATHST OO0 OpPraHUYECKUX BEHIeCTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YIIEBOAOPONOB  (yroib,
IPUPOAHBINA a3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojiax — U UX POJIM B KU3HU 4eloBeKa. MaTepuaibHOe eIUHCTBO
OpraHUYECKUX ¥ HEOPTaHUYECKUX COCTUHECHHM.

Kpemunii, ero ¢usmueckue W XUMUYECKHE CBOWMCTBA, MOJYyYCHHE W
npumeHenue. CoenuHeHus kpemMHusi B mpupoze. OOmume mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCTIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHaIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kee300eToH. [IpodiemMbr 6€30macHOTO UCTIOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHUE KAaU€CTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI U HAOJIIOICHUE
MIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromre (Pu3ndecKkue U XUMHUUIECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3liaMu XJOPHUIOB (TaJOTEHUIIOB),
O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCIUHCHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, TMPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH ¢ HaOMIOIeHWe TMpu3HaKa e&
MPOTEKAHUsI, 03HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCMHEHWI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opasiamu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, MPOBEJICHHWE KA4YEeCTBEHHBIX DPEAKIUA HAa HOH



aMmmoHusi W (docdaT-uOH W U3yYEHHE TPU3HAKOB UX IPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YUEHHE MOJCIICH KPHUCTALIHYECKUX
pemérok anMaza, rpaduta, d¢yIepeHa, O3HAKOMJIEHHE C IPOIECCOM
a7IcOpOLIMKM PACTBOPEHHBIX BEIICCTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IpPOTHBOTA3a, MOJIydeHHe, cOOMpaHHUe, paclo3HaBaHWE W HM3y4YCHHUE CBOMCTB
YIJEKUCIOTO Ta3a, IPOBEJACHHWE KA4YeCTBEHHBIX pEaKlIMi Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYECHUE MPU3HAKOB HUX TMPOTECKAHMS, O3HAKOMJIEHHE C
NPOAYKIMENH CUIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHeile HeMeTauIbl 1 UX COSTUHCHUSY.

MeTaJiIbl 1 X COeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil cucteMe XMMUYECKUX JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTajuioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAs PEHIETKA. DICKTPOXUMUYECKUN Pl
HAaNpsDKEHUM MeTauioB. DU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TONydeHUsS MeTauioB. [loHATHE O KOpPpO3WH METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[llemounble  MeTauibl: MoJio)keHWe B lleproamueckor  cucreme
XAMUYECKUX 3JieMeHTOB [[. 1. MeHnaeneeBa, CTpOEHUE NX aTOMOB, HaXOXKJICHUE
B mpupojie. Pusndeckue W XMUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATPUS H
kanust). Okcuapl M THAPOKCHABI HATpUS U Kajaus. [IpuMeHeHHe IeIOYHbIX
METAJIOB U UX COCIUHECHHUM.

[llenouyHo3eMeNbHBIE METAIbl MarHud W KaJIbLUMK: IIOJIO)KECHHUE B
[lepuomnueckont cucreme xumudeckux isiemeHtoB JI. WM. Mengeneesa,
CTPOCHUE HMX aTOMOB, HAaXOXJAEHHE B mpupoae. Puzmueckne M XUMUYECKUE
CBOWMCTBA MarHus W Kaubliusa. Baxknelime coeauHeHUs Kaiablius (OKCHI,
TUAPOKCU/I, COJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucTeMe XUMHUYECKHUX
snemeHToB J[. M. MenneneeBa, CTpo€HHE aTOMa, HAXOXICHUE B MPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWMCTBA amtOMUHUS. AMGOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMHUYECKUX AJIEMEHTOB
. 1. MenzneneeBa, CTpO€HUE aToMa, HaAXOXKJCHUE B npupoje. Pusnyeckue u
XUMHUUYECKHEe CcBoMcCTBa kene3za. Okcuapl, THAPOKCcHAbl U coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKChepuMeHm:

O03HAKOMJICHHE ¢ oOpaslaMd METaJNIOB M CIIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTATOB KOPPO3WU METAIJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUsl W HATPHUSl C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCAa TOPEHHUS JKEJ€3a B KUCIOPO/IE
(BOBMOXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), MPU3HAKOB IPOTEKAHUS
KaYE€CTBEHHBIX PEAKIM HA HOHBI: MarHus, Kajablus, aJJFOMAHUSA, [IMHKA, KeJie3a
(1) u xenesa (Il), memu (Il), HaOmrOmEeHHWE W OMHCAHUE MPOIECCOB
OKpalllMBaHMWsl TUIAMEHM HWOHAMHU HaTpUs, Kaius M KajdblMsa (BO3MOXKHO
HCIIOJB30BAaHNE BHUICOMATEPHAIOB), HCCIeAOBaHHEC aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHHS U THUAPOKCHUIA IIUHKA, PEUICHUE SKCHEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHelIe MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemiecTBa u Marepuanbl B MOBCEIHEBHOM >KU3HU 4esoBeka. beszomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH cpeabl (MpeeabHas J0myCcTuMas
KOHIIeHTpamust  Bemiects, pgainee — IIJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX ITPOOJIEM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATUM, SIBIASIOMIMXCS CHUCTEMHBIMH JIJIS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHHUE, MOJEb, SBJICHUE, MapHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAKTUBHOCTb, MOJICKYJa, SJEKTPHUUYCCKUM 3apsij, MPOBOIHUKH,
MOJTYTIPOBOAHUKH, JUIJCKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEI0, O0O0BEM,
arperaTHOe€  COCTOSSHME  BEIIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pEImETKa, CIUIaBbl, (PU3HYECKHUE BEIUYHMHBI, CIIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, ormocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

['eorpadmsa: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMMOPOMIBI,
TIOJIC3HBIS HCKOTIaeMBbIe, TOILTUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XO€ OOYYEHHS XMMHHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENIBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPaJULHOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEIECHUSI U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEHNE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

HEHHOCTHOIO  OTHOUIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEOUIO0, NMOHUMAaHUSl 3HAYEHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTMXKEHHSIX UM OTKPBITHSX MHUPOBOH H
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTM B HAyYHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUYECKON U JIPYTUX
BUJIAaX JICSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEIbHOCTH
IIPY BBIMIOJHEHUW Y4€OHBIX, O3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHWIO W  B3aUMOIIOMOIM B  Tpolecce OTOM  yueOHOi
NEATEIIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBApUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICACTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEIOBEKa C
IIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
M0 XHMHH, HEOOXOJMMbIE IJisi OOBSICHEHUS HAOII0IaeMbIX TIPOILIECCOB H
SBJICHUM, TMO3HABATENbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATEIbHON padOThl C Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIIEIOBATEIHCKOMN
JeSTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHIIIEeM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 37I0POBBIN 00pa3 >KU3HU, OCO3ZHAHUE TMOCIEACTBUI U
HETIPUSITUE BPEIHBIX TNpPUBBIYEK (YMOTPEOJEHUS aJIKoroJisi, HApKOTHUKOB,



KypeHHUs), HEOOXOJAUMOCTH COOJIFOZICHUS MpaBUi  OE30MAaCHOCTH  TMpH
oOpalieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY HM3y4eHMIO Npodeccuil U TpyAa pa3iudHOro
poJia, YBaKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAVUBUIYAIbHON  TPaeKTOpUM TNPOJOJDKEHUsT 00pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, ycnemHol NpodecCuOHaTbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHHM, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHuOHATBHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU I1€JeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS, TIOHUMAHUE IEHHOCTHU 3JJ0POBOTO
u Oe3omacHoro obpasza >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HUeCKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH COOJIOJICHUS
npaBuil OE€30MaCHOTO TMOBEJIEHUS TpH paboTe C BEIIeCTBaMHU, a TakXkKe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, IS
pelIeHusT 3aJlay, CBSI3aHHBIX C OKpPYXKAIoIIeW MPUPOTHON Cpemoit, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOIO
XapakTepa HJKOJIOTMYECKHX TMpoOJieM M IMyTed HX PEIICHHUs MOCPEICTBOM
METOJIOB XMMUH, KOJIOTUUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM
B MTO3HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
OPUHIIMI, TUIOTe3a, (akT, CHUCTeMa, MPOIECC, AKCIEPUMEHT U JApPYyTroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 HJTHX NPEeaAMEeToB  (HopMHUPOBATH
IPEICTAaBIICHHE O IEeJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHbIe NEeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble oOecneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIECOHOMU e TeTbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATH B3AaUMOCBSA3h C IPYTUMHU MOHATHUSIMU), UCIIOJIb30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (haKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH Il KJiIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peaKkinii, yCTaHABIMBATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3Y4YEHUS, CTPOUTH JIOTUYECKUE DPACCYXKACHUS (MHIYKTUBHBIC, NETyKTHUBHBIC,
10 aHAJIOTHH ), JIEaTh BHIBOJIBI M 3aKITIOUCHUS;

YMEHUE TPHUMEHSITh B TPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIE B
XUMUH, TPeoOpa3oBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEICTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHuueckas opmyia
1 ypaBHEHHE XMMHUYECKOU PEaKIMU — MPHU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3amad, ¢ y4€TOM OTUX MOJCIBHBIX TPEJICTABICHUNA  BBIABISITH U
XapaKTEepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pPEaKUuid, BBIABIATH  0OIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICJCTBEHHBIE CBSI3M W IPOTUBOPEYHS B
M3Y4YaeMBbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBnle ucciieqoBarejLCKue 1eiCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KAa4eCTBE OCHOBBI JUIsi (DOPMUPOBAHHS TUMOTE3bI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuOOpeTeHHe OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX HJKCIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJBI IO pe3yJIbTaTaM MNPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATH
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHATU3UPOBATH U HUHTEPIPETHUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHHS, IMOJIYy4aeMyl0 M3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHbIE TMMOCOOMs, pecypchl VHTepHera), KpPUTHYECKH OIEHUBATH
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aIMPOCHI MPU TOUCKE U 0TOOpE
uH(GOpPMAIIU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33J1a4 ONPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIHLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMAaIIUU U WJUTIOCTPUPOBATH pEIIacMblie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHAJU3UpPOBaTh B IMpoIlecce Yy4yeOHOU W
UCCIIEN0BATEIbCKOMN NEeATENbHOCTH uHdOpMaIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iICTBA M TPAHCIOpPTa Ha COCTOSHHE
OKPYXKaroLen MPUPOTHON CPEIBL.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xone auanora u (WiHM) JUCKYCCHH) TIO
CYIIECTBY OOCYXKgaeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh [OJYYECHHBIE PpE3yJibTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTAIUIO
pPE3ybTAaTOB  BBITIOJIHEHUS XMMHYECKOTO JKCIIEPUMEHTa (J1abopaTOpHOTO
OTIbITA, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YMEHUSI y4eOHOTO COTPY/JHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M  HUCCIEIOBATEIbCKON  JEATEIbHOCTH TMPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIUX WHTEPECOB U COTJIACOBAHMS
no3unuii  (0OCyXmeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMbD»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUM, OMNpPENEIICHHE KPUTEPUEB IO OIICHKE
KauecTBa BBIMIOJIHEHHOW PabOTHI U IpyTHe).

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOATENIbHO OMPEAEIISITh LEIN ACSTEIbHOCTH, INIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJMPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX
Y TMO3HABATEJIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTAaBIISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJTOPUTM JECUCTBUM IIPU BBINOJHEHUH 33JaHUU C Y4ETOM



MOJTYYEHHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYCHHOTO pe3ysibTaTa 3asBJICHHOMN 1€, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMble B YCJIOBUHU
3aJIaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO

COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOM (denepanbHON pabodeil MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIUMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creurduyeckue Ui MPeAMETHOM o00JacTh «XHUMUS», BHJIBI
JNEATEIBHOCTH 10 TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K koniy oOydeHus B 8 kuacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh COPMUPOBAHHOCTD Y O0YUAIOIMMNXCSI YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XAMUYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAS ¥ HEOJITHOPOJIHAS ), BaJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAas
M MOJICKYJIApHasg Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJISIPHAS
Macca, MaccoBas JOJIsI XMMHUYECKOro »JJIEMEHTa B COCAUHCHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBaHHUE, COJIb,
BJICKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKHUCJICHUS, XUMUUYECKAs PEaKIus,
KJaccuuKaIys peakiuii: peakiiuu COeIUHEHUsI, PeaKIIUU Pa3JIOKEHHUS,
peaKkIuy 3aMeIeHMs, PEaKIUK OOMEHa, DK30- M JHJIOTCPMHUUYECKHE
peakIuu, TEIIoBoi 3(pdeKT peakiuu, Sapo aToMa, JICKTPOHHBIM CIIOi
aTomMa, aToMHas oOpOuTaab, paadyc aToMma, XHMHYECKas CBS3b,
MOJISipHAsi W HEMOJIApHAasT KOBaJCHTHAs CBSA3b, MOHHAs CBA3b, HMOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas JOJIsI BemiecTBa (MpPOIEHTHAs
KOHIICHTPAIIHs) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
MPUMEHSATH 3TU TTOHSITHS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIF30BaTh XHWMHYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (HOpMYyIl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COCIMHCHUAX, TPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUH 1o GopMysiaM, BHUJ XUMHYECKOH CBSI3M (KOBAJICHTHAs W
MOHHAs) B HECOPTaHUYECKUX COCTMHCHUSX

e packpsiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKHUX BJIEMEHTOB OT MX MOJIOKEHUS B [leproanueckon cucreme,
3aKOHOB COXPAHEHMSI MACCHI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrajpo;

e ONKCHIBATh U XapakTepu3oBaTh Tabmu4Hyr0 ¢dopmy I[lepuoamueckoit
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3jiiyaTh TOHATUS «IJIaBHas
noarpynma (A-rpynmna)» u «nodounas nmoarpynna (b-rpymma)», Mansie
1 OOJIBIIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHHS, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XmMUYeckux siemenToB JI. .
MenpneneeBa» € YHCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsja  sAapa, oOIiee dYHcio
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);



K

KJaccu(UIMPOBATh ~ XMMHUYECKHE  DJIEMEHTbl,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINH (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpPXKIas  ONUCAHWE  IpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;
IPOTHO3UPOBAaTh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M  MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JIeMeHTa 1o Qopmyie
COEMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B pAacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITENBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, O0O00O0IIeHNEe, CHCTeMaTH3allUIo,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3YUYEHHUSI CBOWMCTB BEUIECTB M XMMHYECKHX pPEaKIHi, €CTECTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, U3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

ClI€AOoBaTh IpaBWIAM  IOJb30BAHUS XMMHYECKOM TOCYyIOW H
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBIITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA M KHUCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OIPEHEIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 110
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH H  KHUCIOT € TMOMOIIBIO
UHIUKATOPOB (JT1aKMyc, (peHoIPTaIenH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE [JOJUKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS YMEHHIL!

PAcCKpbIBAaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATUNA: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb
OKHCJICHHS, XMMHYECKas peaKius, XHUMUYECKass CBA3b, TEIIOBOM
3 dekT peaknuu, MOJb, MOJSPHBIH 00BEM, PacTBOp, DJICKTPOJIHUTHI,
HERJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeOoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKWCIIUTENIb, BOCCTAHOBHUTENIb, OKHUCICHHE W  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHUUYECKass CBsI3b (KOBAJIGHTHAs,
MOHHAs, METa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW pEaAKIUU, TMPEIeTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTDH ITU TIOHSITHS TPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
WCIIOJIh30BaTh XUMHUYECKYI0) CHMBOJIMKY I COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONpENeNITh BaJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAcCy COEIWHEHUW 1o (dopmysam, BHI
XUMUYECKON CBsI3W (KOBAJIEHTHAsl, WOHHAsA, MeTa/lInuecKkas) B



HEOPraHUYECKUX COCIUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica Ilepuommyeckoro 3akona JI. M. MennaeneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHME: OIMCHIBATH U XAPAKTEPU30BaTh
Tabnnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «MJaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», Manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHUs, KOTOpPhIE HMEIOTCS B TNEpPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB BJIEMEHTOB M UX COCAUHEHUN B
npeAenax MajiblX MEepUOAOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKInu (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKIas ONUCAHUE
npuMepaMyi MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMUYECKUX PEAKILIN;

COCTAaBIIATh YPAaBHEHHS DJIEKTPOJUTUYECKON JUCCOLMAIMU KHUCIIOT,
HIeJI0YEd W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YPaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKiuii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE T'€HETHUYECKON CBA3U MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKInid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »DJIEMEHTa 1o QopMmyie
COEMHEHHUs, MAacCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIHTH
Pacy€Thl IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMUMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMHU IO BBITIOJIHEHUIO
7a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMU, MOATBEPKAAIOlIMEe KAYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJOPHU/I-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunmukar-, cynbdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEpAMd MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, O0O0OO0IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJIEHUE NTPUYMHHO-CJIEICTBEHHBIX CBSA3EH — JJI1 U3yYEHUSI CBOWCTB
BEIIECTB M XHUMHYECKHUX pEaKIHil, €CTEeCTBEHHO-HAYYHbIE METO/IbI



NO3HaHUs — HAOJIOJIEHNEe, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT
(peaybHBIM 151 MBICIICHHBIHN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KoJsun4yecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (POBbIe)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoTbI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuorexa [JOK
' U [IPaKTHIECKOU https://m.eds00.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
BelecTBa 1 XuMu4ecKue bubmuorexa [JOK
1.2 15 1 :
peakuuu https://m.eds00.ru/7f41837¢c
Wroro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Boznyx. Kucnopon. 6 bubmuoreka [JOK
' [MoHsiTHE 00 OKCHIAX https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonsarue o 8 1 bubmuoreka [JOK
' KHCIIOTax U COJAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bu6mmoteka [IOK
' [TonsiTHe 00 OCHOBAHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJIACCHI EuG OK
2.4 HEOPraHUYECKUX 11 1 1 nosmoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Utoro mo pazneny 30

Pa3znen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xumuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
XumMnuyeckas cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XHUMHUYECKHX DJIEMEHTOB 7
J. 1. MeHaeneeBa.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XHUMHYecKas CBSI3b.

3. OKUCIUTENbHO- 3 1 bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bubmuorexa [JOK
4
TOTO 1o pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 4 5



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

9 KVIACC

HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
nporpamMmbl padoThI padoTshI
Pa3ned 1. BemecTBo H XuMH4yecKkue peakiun
[ToBTOpEHME U
11 yrayOneHue 3HaHUM c 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorera LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIUii
DNEKTPOIUTHUECKAS
13 JUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
OO61as xapakTepuCcTHKa
R P P bubmorexa [JOK
2.1 XUMHUYECKHUX AJIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepuCTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKHUX AJIIEMEHTOB 6

VIA-rpynmnel. Cepa u eé€

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

COCOAMHCHUA

OO61mas xapakTepucTHKa

53 XUMHUYECKHUX 3JIEMEHTOB . bubmuorexa [JOK
' VA-rpymimst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeqMHCHHS
OO01mas xapakTepUCTHKA
XUMHUYCCKHUX BJICMCHTOB B 6 ]_IOK
noIMoTeKa
2.4 IVA- Y
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHHU U UX
COCINHCHUA
Uroro no pazueny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
31 OO0mue cBoiicTBa 4 bu6mmoteka [IOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.2 Baxneiimme MeTalIbL U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Uroro no pazneny 20

Paznen 4. Xumus u okpy:xaiomas cpeaa

41 BemectBa u Marepuansl B 3 bubmuoreka [JOK
' KU3HH YeT0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
b K
PesepBHOE Bpems 3 nommorexa O

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

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoutpoabHbie IpakTuueckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
IIpeamer xumun. Ponb xumuu B
1 ’KM3HM YesoBeka. Tena u 1 bubmorexa LHOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
2 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bubmuorexa [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
«IIpaBwmia paboTHI B
3 11a00paTOPHH U IPUEMBI 1 1 bubmorexa [JOK
paTop P https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
4 YucThic BemecTBa U CMECH. 1 bu6nuoreka [IOK
CrniocoOslI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bu6mmoteka [IOK
[IpUMEPE OYUCTKH II0BAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
6 A
TOMBI H MOJICKYIH 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHUYeCcKUe dJIEMEHTBI. 3HAKH 1 bu6nuoreka [IOK



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

(CUMBOJIBI) XUMHYECKUX

https://m.edsoo.ru/ff0d2be8

DJIEMEHTOB
8 IIpocThie U CIIOXKHBIE BELIECTBA buGnnorexa LIOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE bubmorexa LOK
YIIPHOC Y1 https://m.eds00.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BEIeCTB. XUMHUeCcKas bubnnoreka IIOK
¢dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
OTHOCHUTENbLHAA aTOMHAsI
11 Macca. OTHocUTeIbHAS bubmmorexa IOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHasl Macca
12 MaccoBast 0151 XUMHYECKOT'O bubnnoreka IIOK
3JIeMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. MoJib. bubmmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckne U XUMUYECCKHE bu6nuoreka [IOK
SIBJICHUS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycioBus
15 MPOTEKAHUS XUMHUUECKHIX bubnmorexa LIOK
p i https://m.edsoo.ru/ff0d3al6
peaknui
3aK0H COXpaHEHHS MacChl
16 BeliecTB. XUMHUUYECKUE bubnnorexa LIOK
HICCTP. https://m.edso0.ru/ff0d3b88
YpaBHCHHUS
17 Brruncnenus koauduecTna, bu6nuoreka [IOK



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
https://m.edsoo.ru/ff0d3b88

Macchl BEIIECTBA 110
YpaBHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMrHuecKux

18 peakuuii (coeAMHEHus, bubmmoreka [IOK
PAa3I0XKEHUS, 3aMEILEHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IIeHHE 1 brbmmorexa LTOK
' . https://m.edsoo.ru/ff0d40c4
cucreMarui3anuvs 3HaHUU
Kontponbnas padota Nel o
20 TeMeTiBe eCTI])Ba U XUMHYECKUE bubmmorexa [IOK
B https://m.edso0o.ru/ff0d4290
peaxIm»
Boznyx — cmecs razos. Cocras
21 BO3 nya Kucnopon — snemeHt bubmmorexa LOK
Hyxe. poA https://m.edsoo.ru/ff0d448e
u pocToe BeniecTBo. O30H
Ou3nyecKkue 1 XUMHIECKHe

29 CBOMCTBA KHCJIOPO/a (peaKkiuu bubnmnoreka [JOK
okucienus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoObl osryyeHust

93 KHCJIOpO/ia B 1abOpaTopuu 1 bubnmnoreka [JOK
MIPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa

24 TemnnoBoit 3¢ ekt xumMuueckoit bubmuoreka [JOK

pCaKknuu, MOHATUEC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHUYCCKOM YpaBHCHUU,
9K30- U SHAOTCPMHUUYCCKUX
peaKIugx

TormBo (HedTh, yroib u

o5 3 Bbu6nuoreka [IOK
MeTaH). 3ArpA3HEHHE BOSIYXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPeIOTBPAIICHUS
[IpaxTuueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubnuoreka [JOK
26
KHUCJIOpOJa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
B N
. 0J10pOJ HaneMeHT U TIPOCTOE BuGmiorexa LIOK
BEMIECTBO. HAXOIICHHE B https://m.edsoo.ru/ff0d4dd0
pupoje
28 q)I/I?:I/ILIeCKI/IC U XUMHWYCCKUEC BI/I6_]'[I/IOTeKa HOK
CBOTCTEA BOAOPOAA. https://m.edso0.ru/ff0d4ddo
[Ipumenenne Bogopoaa
29 0 bubmmorexa [JOK
OIPITHE O KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco6b! TToTy4eHust BOJAOPO1a bubnmnoreka [JOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTryeckas pabora Ne 4 o
31 teme «Ilomyduenue u cobupanue bubnmoreka [JOK
BOJIOPO/JIa, U3YUYECHUE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTB»
39 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [JOK

ABorazipo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Brruncienusa o0béma,
KOJIMYECTBA BEIIECTBA r'a3a 10

bu6nuoreka [IOK

33
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Breruucienusa o05EMOB ra3oB IO
34 YPaBHEHHUIO peaKkluy Ha OCHOBE bubmmoreka [IOK
3aK0HAa 00BLEMHBIX OTHOIIEHUH https://m.edsoo.ru/ff0d5708
rasoB
35 du3nyecKkne U XUMHUUIECCKHUE bubnnoreka IIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 Cocra ocHoBanwii. [lonsitue bubmuorexa [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
Hacprmennsie u
37 HEHACKIILIEHHBIE PACTBOPEI bubnnorexa LIOK
H PACTBOPHI- https://m.eds00.ru/ff0d5h40
MaccoBast 10115 BEIIeCTBa B
pacTtBope
[IpakTnueckas padora Ne 5 o
teme «IIpurorosnenue
38 aCTBOPOB C OIIPENEIEHHON bubmorexa HOK
P P . P 8 https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei
PacTBOPEHHOTO BEILIECTBAY
KonTponbnas pabora Ne2 no
39 teme «Kuciopon. Bomopo bubmorexa LOK
PO BOAOPOL. https://m.edsoo.ru/ff0d6342
Bonay
40 OKCHJIBI: COCTAaB, bubmuoreka [JOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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KJaccuUKaIus, HOMCHKIIATypa

https://m.edsoo.ru/ff0d664e

[Tonyuenne u XuMUYECKHE
CBOMCTBA KUCIIOTHBIX,

bu6nmoreka [IOK

41
OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHUJIOB

42 OcHOBaHUS: COCTaB, bubmuorexa [JOK
Kiaccu(uKanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue u XuMHYECKHE bubnuoreka [JOK
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, bubnnoreka IIOK
knaccuduKkanys, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n xummdeckue bubnmnorexka HOK
CBOMCTBA KMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpemanue):

46 HOMEHKJIaTypa, CIIOCOObI bu6nuoreka [IOK
MOJYYCHUS, XUMUYECKUE https://m.edso0.ru/00ad9474
CBOICTBA
[IpaxTnueckas padora Ne 6.

Pemenue skciepuMeHTAIbHBIX
47 3a1a4 o Teme «OCHOBHBIE bubmorexa [JOK
https://m.edsoo.ru/00ad9b7c
KJIaCChI HEOPTAaHUYECKUX
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIacCaMH HEOPTraHUIECKUX bubmorexa TJOK
. p https://m.edsoo.ru/00ad9a50
COCTMHECHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuoteka [JOK
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3HAHUH

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

Kontposnbnas padota Ne3 o

bu6nuoreka [IOK

50 Teme "OCHOBHBIC KIIACCHI
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[lepBbie mONBITKH
KJIacCU(PUKAIIMH XUMUYECKHX bubnmnoreka HOK
o1
anemeHToB. [IoHATHE O rpynnax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
Ilepuonuueckuii 3aKOH U
59 Ilepuonuueckas cucrema bubnnoreka HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, TpyMIIbL, 110, TIIIBI bubmorexa [JOK
PHOBL, TPYIIEL TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTpOHHBIX
55 000JI09eK aTOMOB JICMEHTOB bubmmorexa [JOK
[Tepuonnueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KECHHUIO B bubmmorexa [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuogmueckoro bubnmoreka [JOK

3aKOHa IJIA pa3BUTHA HAYKU U

https://m.edso0.ru/00ada96e
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npaktuku. J[. 1. MengaeneeB —
YUE€HBIM, NEAAror U rpakaHuH

DNEeKTPOOTPULIATETLHOCTh bubnmnoreka HOK
58
aTOMOB XMMHUYECKHUX DJICMECHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 Honwast xumieckas cBzp https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipnast bubnmnoreka HOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenossipHas bubnmnoreka HOK
XUMHYECKasT CBI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
CTene, OKHCICHHS https://m.edsoo.ru/00adae28
63 OkucnauTenbHo- bubmuorexa [JOK
BOCCTAHOBUTEJIBHBIE PEAKIIUU https://m.eds00.ru/00adb076
64 OKHCIIUTENIN U BOCCTAaHOBUTEIH bubmmorexa HOK
https://m.edsoo.ru/00adb076
KonTtponsHas padora Ne4 110
65 TeMeT]iCT OGHEG aToMa bubmorexa HOK
p ' https://m.edsoo.ru/00adb486
XuMuyeckas CBI3b)
66 PezepBHblit ypok. O6o01eHne bubnuoreka [JOK
M CUCTEMAaTU3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHNe bubmmoreka [IOK
U cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O60011eHNe bu6muoreka [JOK

U CHCTeMaTH3allis 3HaHUM

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




9 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KouTtpoJabHbie IpakTuyeckune
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Ilepuoanueckuii 3aK0H.
1 Ilepuonuueckas cucrema 1 bubnnoreka HOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 bubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus n
3 HOMEHKIATYDA 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Buel xumudeckoil cBs3u
4 Y TUTBI KPUCTATUTMYECKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeToK
KontponsHas padora Nel
o teme «IloBropenue n
5 yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca
8 Knacca»
6 Knaccudukanus 1 bubmmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMHUYECKHUX PEAKLUU 110
Pa3JIMYHBIM IIPU3HAKAM

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

ITonsTHE O cKOpOCTH

7 XMMHYECKON PEAKIIUU. bubnmnoreka HOK
[ToHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHnsiTHE O XMMUYECKOM
paBHOBecuu. DaKTOpHI,

8 BJIMSIIOIIKME HA CKOPOCTh bubnuorexa [HOK
XMMHYECKON pEaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBeECHS
OxuciuTenpHo-

9 BOCCTaHOBUTEJIHHBIC bubmorexa LHOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus

10 AIEKTPOIUTUUECKON bubmuoteka [JOK
nuccouuanuu. CHUIbHbIE U https://m.edsoo.ru/00adcd68
cl1abbIe AIIEKTPOIUTHI

11 HNonHble ypaBHEHUS bubnmnorexka HOK
peakuuii https://m.edsoo.ru/00add448
XHUMUYECKUE CBOKCTBA
KHUCJIOT U OCHOBaHU B

. bubmuorexa [JOK

12 CBETE TIPEICTABICHUI 00

BJIEKTPOIUTUYECKON
M CCOLMalun

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMHUYECKUE CBOUCTBA
COJIell B CBETE

13 MpeICTaBICHUN 00 bubmorexa LOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
14 [TonsTue o rugponuse bubmmoreka [IOK
coJieit https://m.edsoo.ru/00add9d4
15 O06o01eHue u bubmuorexa [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota No
16 1. «Pemenue bubmuorexa [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padorta Ne2
10 TeME
17 «INEKTPOTUTHYECKAS bubmuotexa [JOK
JUCCOLMAIIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6m1as XxapakTepucTruKa
rajoreHoB. XUMHYECKHE bubmmoreka [IOK
18 .
CBONCTBA Ha IIpUMEPE https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogaopoa. ConsiHast
POBOAIOPOR BuGmmotexa IJOK
19 KHCJI0Ta, XHMHUICCKHE

CBOICTBA, OJIyYEHHE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota No

20 2 no teme «llonyuenue bubnmnoreka HOK
COJISTHOM KHMCJIOTBHI, https://m.edsoo.ru/00ade348
H3y4YEHHUE €€ CBOMCTBY»

Brruucnenus mo

21 YPAaBHEHUAM XUMHYECKUX bubnuoreka [JOK
peaKkuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

29 OO01mas xapakTepucTHKa bubnnoreka HOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MOAU(DUKAIINH CEPBI.

93 Haxoxnenue cepbl u eé bu6nunoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cephl
CepoBogiopoa, CTpOCHHE,

24 @Hgnqecml;eil ’ bubmorexa [JOK

. https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOWCTBA
Oxkcuasl cepsl. CepHas

o5 KHUCJIOTa, GU3HYECKUE U bu6nuoreka [IOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

26 XHUMHUYECKUE PEAKIINH, bubmuoreka [JOK

JIC)KaleE B OCHOBE

https://m.edsoo.ru/00adec8a
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MPOMBIIIJICHHOTO CII0C00a
IIOJIyYEHUS CEPHOU
KHUCIIOTBI. XMMHUYECKOE
3arpsi3HEHUE
OKPY>KAIOILEH Cpebl
COCUHEHUSMU CEPBI

Brruncnenune maccoBon

27 0JIA BBIXOJIa IIPOIYKTa bubnmorexa IOK
a Jla IpOayK https://m.edsoo.ru/00adec8a
peaku
OOm1ast xapaKTepUCTHKA
31eMeHTOB VA-TpyIbL.
28 A30T, pacopocTpaHeHUE B bubmmorexa IOK
» Pactipoctp https://m.edsoo.ru/00adeea6
npupojie, Gu3nIecKue u
XAMUYECKHE CBOMCTBA
AMMHuak, ero ¢puznueckue
29 M XMMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso0.ru/00adf004
MOJIy4eHUe U PUMEHEHHE
[IpakTuueckas padbora Ne
3 o reme «llomyuenue bubnmnorexka [HOK
30
aMMUaKa, U3y4eHHE ero https://m.edso0.ru/00adf180
CBOMCTBY
A3oTHas KucioTa, eé
31 ¢buznueckue u bubmorexa [TOK
. https://m.eds00.ru/00adf306
XAMHYECKHE CBOMCTBA
32 Hcnonb3oBaHnne HUTPATOB bubnuotexa [JOK

M COJIE aMMOHHUS B

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



https://m.edsoo.ru/00adec8a
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Ka4yecTBE MUHEPAIbHBIX
ynoOpenuit. XuMuieckoe
3arpsi3HeHNE
OKpY’KalomIel cpe/ibl
COETMHEHUSIMH a30Ta

33

docdop. Oxeun dpochopa
(V) u pochopras
KHCJIOTa, (PU3NYECKUE U
XMMHYECKHE CBONCTBA,
MOJTy4CHHE

bubnnoreka IIOK
https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanue GocdaTton
B KaueCTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHue
MIPUPOJIHON Cpeibl
tdbocdharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHEHuUE B
npupoae, GpuzndecKue u
XUMHYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcupl yriaepoja, ux
¢buznyeckue u
XUMHUYECKHE CBOUCTBA.
DKOJIOTHYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)

bu6nuoreka [IOK
https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
CoJIx

bu6nuoreka [IOK
https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf68a
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[TpakTuyeckas pabora No
4 no teme "llonyuenue

38 YTJIEKUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edso0.ru/00ae027e

KadectBenHas peakius Ha
KapOoHaT-MOH"
[lepBoHavasibHBIC TOHATHUS

39 00 opraHMYecKux bubnmoreka [JOK
BEIIECTBaX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia

40 Kpemuuii u ero bubnmnorexka HOK
COETUHEHUSI https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne
5. Pemienue

41 3KCIEPUMEHTATbHBIX bubnuorexa [HOK
3aJ1a4 10 TeEMeE https://m.edso0.ru/00ae0bf2
«BaxHeie HeMeTaIbl
U UX COCTUHEHUS»
KonTponbnas padorta Ne3

42 no teme «BaxHeine bu6mmoteka [IOK
HEMETaJIJIbl M UX https://m.edso0.ru/00ae0el8
COCUHEHUS»
OO01mas xapakTepucThKa
XUMHYECKUX AJIEMEHTOB

43 — METAaJIJIOB. bu6nuoreka [IOK
Merannuueckas CBSI3b U https://m.edsoo.ru/00ael03e
MeTaJTnyecKas

KpucCTaJlJIN4CCKas



https://m.edsoo.ru/00ae027e
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pemérka. Puznyeckue
CBOIICTBa METAJIIOB

XUMHUYECKUE CBOUCTBA

44 METaJLJIOB. bubmuorexa [JOK
DNEKTPOXUMHUECKUN PsijL https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJUIOB
OO6mre crmocoObl
MOJTyYEHUSI METaJIOB.

Cnnasel. Berauciaenus mo

45 aBHCHHSIM XHMHUUECCKUX bubmmorexa HOK
P . https://m.edso0.ru/00ae1156
peaKkIui, eciii OJIMH U3
pEareHTOB COJCPIKUT
puMecH

46 [TonsTre o Koppo3uu bubnmnorexka HOK
METAJIJIOB https://m.edso0.ru/00ae1278

bu6mmoteka [IOK

47
[Henormsie MeTantE: https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI bubmuotexa [JOK
HaTpus U Kanus https://m.edsoo.ru/00ae14b2
[Ienouno3eMeNbHBIC

49 METAJUTHI — KaIbIUHA U bubmorexa HOK

. https://m.edso00.ru/00ae15e8
MarHui

50 Baxueiinmme coequHEHUS bu6nuoreka [IOK
KaTbITHS https://m.edsoo.ru/00ae15e8
O06o00mmenue u

51 B

cUCTEMaTH3aInsI 3HaHUH



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

JKécTtkocTh BOIBI U

bu6nuoreka [IOK

52
CHIOCOOBI €€ yCTpaHeHUs https://m.edso0.ru/00ae1886
[TpakTruyeckas padora No
53 6 o teme "XKEcTKOCTh bubmuorexa [JOK
BOJBI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHEeHUs"
. bu6mmoreka [IOK
54 Amro
MHHHH https://m.edso0.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA bubnmnorexka HOK
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 Keneso
T https://m.edsoo.ru/00ae1d86
OKcHapl, THAPOKCHIBI U
57 COJIM Kene3a F()I I) u xenesa bubmorexa HOK
an https://m.edsoo.ru/00ae35e6
58 O0o006111eH1E U
cucTeMaTu3alus 3HaHui
[IpakTuueckas padbora Ne
7. Pemenne
59 SKCIEPUMEHTATBHBIX bubmuoteka [JOK
3aja4 10 TEME https://m.edsoo.ru/00ae3de8
«Baxueiiniye MeTanibsl U
HX COCJIMHEHUSY
Brruncnenus mo
but6mmoreka [IOK
60 YPaBHCHHUSIM XUMHUYECKHIX

peakiuii, eciiu OJMH U3

https://m.edsoo.ru/00ae1750
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peareHToB J1aH B U30BITKE
WJTU COJIEPIKUT MPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakuu

O06006111EHE U

61
CUCTEeMaTu3alusl 3HaHUH
Kontponbnas padota No4
62 1o teme «Baxuenue
METaJUIbl U UX
COETUHEHUS»
BemectBa u marepuassl B
63 [IOBCEAHEBHOM XU3HU bubmorexa LOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMUYECKOe 3arpsi3HeHne bubnuoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bu6muoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PesepBHbIit ypoK.
66 0 60g eHI/IeyII/: bubmuorexa [JOK
B . https://m.edsoo.ru/00ae0dOa
CUCTEMaTHU3alus 3HAHUU
PezepBHbIit ypoK.
7 | o 6Og eHHeyE BuGotexa [[OK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alus 3HAaHUU
68 PesepBHBIil ypoOK. bu6muoreka [JOK

O0600111eHE U

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

((HSI[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1. T'a6puensu O.C. Xumus: 8 kimacc: 6a30Bbii ypoBeHs : yaeOonuk/ O.C.
IMa6puensu, U.I'. Octpoymos, C.A. Cnaakos. - 5-e u3f., nepepad. - Mockaa :
ITpoceemnienue, 2023

2. l'abpuensu O. C., Axcénora U.B. Xumus. Metoaudeckoe nocodue. 8 Ki1.
3. I'abpuensa O.C., AxcenoBa U.B., OctpoymoB WN.I'. Xumus. Terpaab st
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT. 8 KII.

4.T'abpuensn O. C., Cnagkos C. A., OctpoymoB U. I'. Xumus. PaGouas
TeTpab. 8 Kiacc.

5. Pymsutuc I'. E. Xumus: 9 xi1.: yueOHUK /11 00111€00pa3oBaT. OpraHu3anui
/T'. E. Pym3utuc, ®.T.

Oenpaman. — M.: [Ipocerienue.

6. [Ipumepnas pabouas nmporpaMma OCHOBHOTO 0011Iero. Xumus. ba3oBblit
ypoBeHb (111 8—9 KiaccoB

oOpa3oBaTenbHBIX Opranu3anuii). — M.: DeaepanbHOe TOCY1apCTBEHHOE
OIO/KETHOE HAYYHOE YUPEKICHHE

«MHCTUTYT CTpareruu pa3ButHs oOpa3zoBanus Poccuiickoii akanemMun
00pa3oBaHU.

7. 'abpycesa H. U. Xumus: pabouas trerpans: 9 k. / H. W. T'abpyceBa. — M..:



IIpocsemenue.

8. I'abpycesa H. 1. Xumus: TeTpaab A 1a00paTOPHBIX OMBITOB U
npakTHueckux pabot: 9 xi. / H. U.

["abpyceBa. — M.: IIpocsenienue.

9. I'apa H. H. Xumust: 3agaunuk ¢ «mnomomaukom»: 8—9 k. / H. H. T'apa, H.
. T'abpyceBa. — M.:

[Ipocsemienue.

10. Pagernkmii A. M. Xumus: muaaktudeckuii Matepuai: 8—9 ki / A. M.
Paneukuii. — M.: [IpocBenienue.

11. I'apa H. H. Xumus. Ypoxku: 9 k1. / H. H. I'apa. — M.: [IpocBeiienue

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/



