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IHHOACHUTEJBHASA 3AIINCKA

Oco0Obie 00pa3zoBaTesibHbIE MOTPEOHOCTH YUAIIMXCSH € 3a/IEPsKKOM
NCUXMYECKOT0 PA3BUTHSL.

Jnsg ydammxcsi € 3aJ€p)KKOW IICHXWYECKOTO Ppa3BUTHS, OCBAMBAIOIIMX
allalITHPOBAHHYI0 OCHOBHYIO 00pa30BaTENIbHYIO MPOTpaMMy OCHOBHOTO OOIIEro
o0pa3oBaHMsl XapaKTepHBl ClEIyloIIue craenuduueckue oOpa3oBaTesbHbIC
NOTPEOHOCTH:

* HaIJIAHO-JICHCTBEHHBIN XapaKkTep CoAep KaHus 00pa30BaHus;

* YIOPOUICHHE CHCTEMbI y4eOHO-TIO3HABATENbHBIX 3a/lad, pelIaeMbIX B IPOLECCe
00pa3oBaHus;

* crHenralbHOEe O00YYEHHE «IEePeHOCY» CHOPMUPOBAHHBIX 3HAHUM M YMEHUW B
HOBBIE CUTyalllH B3aUMOJICUCTBUSA C IEUCTBUTEIBbHOCTHIO;

* HEOOXOJUMOCTh MOCTOSIHHOM aKTyalu3aluu 3HAHWUM, YMEHUH U 0JI00pSIEeMbIX
00111eCTBOM HOPM TOBEJICHUS;

* o0ecrieyeHue 0cO0OM NPOCTPAHCTBEHHOM W BPEMEHHOM OpraHU3alHH
o0Opa3oBaTeNbHON Ccpelibl C yuyeToM (YHKIMOHAJIBHOTO COCTOSIHUSI LEHTpPaJIbHOU
HEPBHOW CHCTEMbl U HEMPOJWHAMUKH MCUXUYECKUX IMPOLIECCOB OOYYAIOIIUXCS C
3a1€PKKON IICUXUYECKOTO PA3BUTHS;

* HCIIOJIb30BAaHUWE TNPEHMYLIECTBEHHO IIO3UTUBHBIX CpPEICTB  CTUMYJIALIUU
NEATEIIBHOCTH U IOBEICHUS;

* CTUMYJSLUS TMO3HABATEJIbHOW aKTUBHOCTH, (OPMHUPOBAHHE MNOTPEOHOCTH B
ITO3HAHUM OKPY>KAIOILIEr0 MUPa U BO B3aUMOAECHCTBUU C HUM;

* ClIelMAJIbHAS ICUXOKOPPEKIIMOHHAS IOMOIIb, HAMpaBJieHHas Ha (hOPMUPOBAHHE
IIPOU3BOJIBHOW CAMOPETYJSIUMKA B YCIOBHUSX IO3HABATENbHOM AEATEIBHOCTH U
ITOBEJICHUS;

* CIIeLMAJIbHAS ICUXOKOPPEKIIMOHHAS IOMOIIb, HAMpPaBJI€HHAs Ha (DOPMUPOBAHHE
CITOCOOHOCTH K CaMOCTOSTEILHON OpraHW3alui COOCTBEHHOW NEATEITbHOCTH W
OCO3HAHUIO BO3HHUKAIOIINX TPYAHOCTEH, (POPMUPOBAHUIO YMEHUS 3alpaliuBaTh U
UCIIOJIB30BaTh IIOMOILb B3POCIIOTO;

* cCrielMasabHas ICUXOKOPPEKIMOHHAS [TOMOILb, HAIIPABJICHHAS] HA Pa3BUTUE PA3HBIX
(bopM KOMMYHHUKAIINH;

* CIlelUalbHasl ICUXOKOPPEKIIMOHHAs MIOMOILb, HalpaBjeHHas Ha (pOopMHUpOBaHUE
HaBBIKOB COLIMAJBHO OJOOPSIEMOr0o TIOBEACHUS B YCIOBUSAX MAaKCHMaJbHO
PACHIMPEHHBIX COLNAIBHBIX KOHTAKTOB.

[IporpaMMa 1O XWUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
00pasoBaTebHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC 00O, a takxe dhenepanbHON paboueit mporpaMMbl BOCITUTAHHUS.

[TporpaMMa 1Mo XMMUU HampaBlieHa Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH O0YyYaIOIIUXCS U OPTAHU3AINIO U3YUCHUS XUMUU Ha JIEATeIbHOCTHON
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OCHOBe. B mporpamme no XuMuu y4UTHIBAIOTCSI BOBMOXKHOCTH Y4€OHOTO TpeIMeTa
B peanmuzanuu TpeboBanniit d®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METaIpeMETHBIM PE3yJIbTaTaM O0YUYEHHs, a TAKKE peau3alus MEeKIPEIMETHBIX
CBSI3€H €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHws.

B nporpamMme 1o XUMHM ONIPEIEINISIIOTCS OCHOBHBIE 1[EJIM U3YYEHUS] XMMUU Ha
YpPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs, IUIAHUPYEMbIE PE3YyJbTAaThl OCBOEHUS
nporpaMmMbl  TI0  XUMHUU: JIMYHOCTHBIC, METAlpeIMETHBIC, IMPEAMETHbIC.
[IpeameTHBIC MIIAHUPYEMBIE PE3YbTATHI JAHBI IJIS1 KAXKI0TO TOAa U3YICHUS XUMUU.

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heepanbHOM paboyuel MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETNoJlaBaHusl y4eOHOTro TmpeaMera «XUMHs» B
oOpa3zoBaTteNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIeW CTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMeTa,  YCTaHaBIMBAaeT  00s3aTENhbHOE  TPEIMETHOE coJiepKaHue,
IpelyCMaTpUBAET paCHpeeieHne €ro IO KiaccaM M CTPYKTypUpPOBAaHHE TIO
pazzenaM M TE€MaM NpPOrpaMMbl MO XUMHUH, OINpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C YY4ETOM  MEXKMNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4aromuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEIHOCTH OOYYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpejacTaBICHUN O MaTEPUAIILHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;



BHOCUT BKJIaJ, B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPOPECCHOHATBHON ACSITENbHOCTH;

3HaKOMHUT CO CHeuu(puKoil HAYYHOTO MBINUICHHS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPHUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHH XUMHH OOECHedYMBaIOTCS crelupuKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHU XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepxaHHsl MpOrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOTrO mnoaxona Kk €€ mzydeHuro. ColeprkaHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEA0BATEIBLHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHMH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeACTaBIE€HUN 00 JIEKTPOJUTUYECKOW AMCCOIMAIMM BEUIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHAS (DYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO TPUMEHEHUS U MOJyYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU IIPUPO/IbI, HIEHHOCTHOTO OTHOLIEHUS K HAYyYHOMY 3HAHUIO U METOJaM
IIO3HAHUS B Hayke. V3yueHne XMMuUM NPOUCXOAWUT C IPUBIICUCHHEM 3HAHUU W3



paHee M3yYEHHBIX y4EOHBIX MpeameToB: «Okpyxawimuii mupy, «buomorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiaacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XMMHYECKOM HAyKHd KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJI0BEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B NPUOOIIEHUH K
Hay4YHBIM METOJaM MO3HAHUS MPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUM, B
(OpMHUPOBAHUY U PA3BUTUU MTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B y4eOHO-
MO03HABATEJIbHON M y4eOHO-UCCIIEeI0BATEIbCKON EATETbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0parieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Tpu u3yyeHuu XMMHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHE MPUOOPENTN TaAKUE LU, KaK:

— (opmupoBaHHEe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
o0Oydaromuxcsi K CaMOCTOATEIbHON IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOUUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHILIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYECHHE IS
Pa3JIMYHbBIX BUJIOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OLEHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, UCIOJIb3Ysl 3HAHHUS WU OIBIT, MOJIYYEHHBbIE NPU WU3YyYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYA0BOU
NEATENIbHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TIyMAaHUCTUYECKUX  OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsI BBIPAOOTKH SKOJIOTMUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEISIX
COXPAaHEHUS CBOETO 3[I0POBBS U OKPYKAIOLIEH MPUPOIHOMN CPENbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHs  OOILEYEIOBEUECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs ¥ HAIpPaBIEHHOCTHU AAbHEHIIIETO
oOy4eHus.



OO0111e€e Yncio 4acoB, OTBEIEHHBIX AJI U3YUECHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

Oco0ble oOpa3oBaTe/ibHbIE TOTPEOHOCTH YYAIUMXCHA C 3a/JePHKKOH
MCUXUYECKOr0 pa3BUTHSA

Jns yvammxcs ¢ 3aIEpKKOM ICHUXMYECKOTO pa3BUTHS, OCBaMBAIOLINAX
alaliTHPOBAHHYI0 OCHOBHYIO 00pa30BaTENIbHYIO MPOTpaMMy OCHOBHOTO OOIIEro
o0pa3oBaHMsl XapaKTEpHBI ClEAyloIIue craenuduueckue oOpa3oBaTesbHbIC
NOTPEOHOCTH:

* HarJIs,AHO-JCHCTBEHHBIN XapakTep coaep:kaHusi 00pa30BaHus;

* YIOPOIICHHE CHUCTEMBbI Yy4yeOHO-TIO3HABATEIbHBIX 3a/a4, pEUIaeMbIX B
mporiecce 00pa3oBaHuS;

* CTICTIHAIBHOE 00YUYEHUE «IIEPEHOCY» C(HOPMUPOBAHHBIX 3HAHUIA U YMEHUU B
HOBBIE CUTyallMU B3aUMOJIEUCTBUS C I€UCTBUTEILHOCTHIO;

* He0OXOIMMOCTb IOCTOSIHHOM aKTyallu3ally 3HAaHUHM, yMEHUH U 0J00pseMbIX
00111€CTBOM HOPM IMOBEJCHUS;

» o0ecreyeHue 0cCO00M TPOCTPAHCTBEHHON W BPEMEHHON OpTraHU3AINH
o0pa3oBaTeNbHON Cpelbl C yuyeToM (YHKIIMOHAJIBLHOTO COCTOSIHHUSI LEHTPaJIbHOU
HEPBHOUM CHUCTEMbl U HEUPOJMHAMHUKU NCUXMYECKUX IMPOLIECCOB O0YyYarOUIUXcs €
3aJIEPKKOU TICUXUYECKOTO PA3BUTHS;

* WCIIOJB30BAaHHUE ITPEUMYIIECTBEHHO ITO3UTUBHBIX CPEICTB CTUMYJISLIUH
NESATEIbHOCTH U ITOBEJCHUS;

* CTUMYJISIUS TIO3HABATENbHOM aKTUBHOCTH, (pOpMHpOBaHUE MOTPEOHOCTH B
MO3HAHUU OKPY’KAIOIIETr0 MUPA U BO B3aUMOJICUCTBUH C HUM,;

* cHelHalbHas TCUXOKOPPEKIMOHHAs TMOMOLIb, HalpaBJICHHAas Ha
(¢opMUpOBaHHE MPOU3BOJBLHOM CAMOPETyJSLMHA B YCJIOBHUSX IO3HABATEIbHON
NEATEIbHOCTH U ITOBEJCHUS;

* cHeHHalibHas TCHUXOKOPPEKIMOHHAs TMOMOLIb, HamlpaBlICHHAas Ha
dbopMupoBaHUE CIIOCOOHOCTHM K CaMOCTOSITEILHOM OpraHu3alud COOCTBEHHOMU
NEeATEIbHOCTH U OCO3HAHMIO BO3HUKAIOIINX TPYAHOCTEH, (POPMHUPOBAHUIO YMEHUS
3alpalrBaTh U UCIOJIb30BATh TIOMOILB B3POCIIOTO;

* CIIelMajbHasl IICUXOKOPPEKLIMOHHAs OMOIIb, HAIPpaBJICHHAs HA Pa3BUTHE
pa3HbIX OPM KOMMYHUKAIUY;

* cHelMalibHas [CHUXOKOPPEKIMOHHAs TMOMOLIb, HAlpaBJICHHAas Ha
(opMHUpOBaHNHE HABBIKOB COLIMAIBHO OAOOpPSIEMOro IMOBEACHUS B YCIOBHSX
MaKCUMAaJIbHO PaCIIMPEHHBIX COLUAIbHBIX KOHTAKTOB.



COJEP/KAHHUE OBYUEHUA
8 KJIACC
Paznen 1. IlepBoHavaibHble XUMUYECKHE MIOHATHS

[Ipeamer xumuu. Posib XUMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HayK.
Tena u BemjecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeToAax Mo3HaHMsS B XUMHH. UHCTbIe BEIIECTBA U CMECH.
CriocoObI pa3eieHusi CMECeil.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBast 10J11 XUMHYECKOTO JIEMEHTA B COCAMHEHUH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX e€IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUHU.

dusnueckre U XUMUYECKUE SBJICHHS. XUMUYECKash peaklus U e€ MpU3HaKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX Peaklni (COeTMHEHUS, PA3I0KEHUS, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHUE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOIJIO/IEHUE
bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJTHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAaHUs XUMHUYECKUX pEaKIHil (pa3jioxeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe THAPOKCHAA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4CHHE CMOCOOOB pa3leieHHus CMeced: ¢ TIOMOIIbI0 MarHuTa, (pUIBTPOBAHHE,
BbIMIapMBaHue, AUCTWUIALUA, XpoMaTtorpadus, NpoBeJeHUE OYUCTKH MOBAPEHHON
conu, HaOJMIOJEHHWE U ONUCaHUEe  pe3yJNbTaTOB  IPOBEIEHUS  OIbITa,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUS MAcChl, CO3JAaHME MOJENEH MOJEKYI
(IIapOCTEePKHEBBIX ).

Paspnen 2. llepuoanvecknii 3axoH u Ilepuoanueckas cucrema
xumuueckux 3j1eMeHToB Jl. U. MenneneeBa. CtpoeHne aToMoB. XuUMHYeCKAasi
cBsA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKINH



[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
IPYIIaX CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U. MenneneeBa. Kopotkonepuonnas u niuHHoniepuoaHas popmel [lepuoanueckoii
cucrembl xummuyeckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
DuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepuUCTUKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepuonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUs pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MEpUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ul pa3BuUTUA Hayku U npaktuku. [[. WM. MenneneeB — y4déHbl U
IrpakKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (MoJisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliiy pasioKeHMsl, COEUHEHU).

Pa3znen 3. BaxkHeillue npecTaBUTEId HEOPraHNYEeCKUX BeleCTB

Bosnyx — cmech rasos. CocraB Bo3zayxa. Kuciopon — 3i1eMeHT U IpocToe
BeniecTBo. HaxoxxnaeHue kuciaopojga B Hpupone, (PU3MUECKHE U XUMHYECKHE
cBoicTBa (peakuuu ropeHus). Oxcupabl. I[lpumenenune kwuciopoga. CrocoObl
NOJIy4eHHUs] KuUciopoda B JabopaTopuu W HpoMblIUIeHHOCTU. Kpyrosopot
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(pUKALNS KUCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE pEaKUUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCWIEHNE NapHUKOBOIO 3P (eKTa, pa3pylIeHUe 0O30HOBOTO CIIOSL.



Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToJTyueHust. Kucnotsl
Y COJIH.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B pacCTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHe OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumyeckue © XUMHUYECKUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [lonmydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnUeCcKas CBSA3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IIpeKpaIieHus TopeHus (1mosxkapa), 03HaKoMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJYy4YeHUE, COOMpaHUE, pACMO3HABAaHUE W W3y4YEHHUE CBOMNCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
UCITI0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOMIOAEHUE 00Pa31I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHHe OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C PA3IHMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACcCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATpHEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIETOYEH, N3yUYEHHE B3aUMOICUCTBUS
okcuna meau (II) ¢ pacTBopoM CepHOU KUCIIOTHI, KHUCJIOT C METallJIaMU, PEaKIUn
HEWTpanu3aluu, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO



MeTajula JPYTUM U3 pacTBOpPa COJIU, PEIICHUE YKCIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«BaxHenume KIaccbl HEOPraHUYECKUX COCTUHEHUI.

MexXnpeaMeTHbIE CBSI3U

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSTUIM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSATHUS: HAyYHBIH (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuYHOCTh, HaOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTIIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

Paznen 1. BemecTBO 1 XMMHUYECKAsl peaKUusl

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaJIHS, KaIbLUA U UX COCIUHECHUM
B COOTBETCTBUM C IIOJIOKEHUMEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM HX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETECHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.
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[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHEe 0 TOMOTre€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonstue o karanuze. [lonsitne o xumMuyeckoM paBHoBecuu. DaKkTOpHI,
BIIMSAIONIME HA CKOPOCTh XHUMHUYECKOW pEAKIMU M TMOJIOKEHUE XHUMHYECKOIO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OasaHca.

Teopust 3NEKTPONTUTUUECKON TUCCOUUAIIMU. DIEKTPOJIUTHI U HEINIEKTPOIUTHI.
KaTronbl, aHMOHBI. MeXaHu3M JUCCOLMAlUM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMHuueckoit cBsa3u. Crenenp aucconuanui. CUiibHbIC U CI1A0bIE DJIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
MOJHBbIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBaHMM U COJIEH B CBETE MPECTABICHUIN 00 AIEKTPOJIUTUICCKON JUCCOITUAIIUH.
KauectBeHHbI€ peakiiu Ha UOHBIL. [[OHSATHE O THIPOIU3E COJICH.

Xumuyeckuii IKChepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUECKUX PEIIETOK HEOPTraHUYECKUX
BEII[ECTB — METAIOB W HEMETaUIoB (rpadura M ammasa), CIOKHBIX BEIIECTB
(xJ10pu1a HaTpHs ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIuu OT
BO3JICMCTBUSI  pa3iIMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  JJIEKTPONPOBOIHOCTU
pPacTBOPOB BEUIECTB, IPOIIECCa TUCCOLUAIINU KUCIIOT, IEI0Ueh U coJiel (BO3MOMKHO
UCIIOJIB30BaHUE BHUIECO MAaTEpUAOB), MPOBEJICHUE OMbBITOB, HILTIOCTPUPYIOIINX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, oOpa3oBaHWE BOJbI), OMBITOB, WJUIIOCTPUPYIOIMIUX MHPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (FOpEHHE, PEaKIUU PasJIoKEHUs,
COCMHEHHUS), pacClo3HaBaHME HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a/a4.

Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS

OOmias xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HEMeTaJUlaMH, IieraodaMu). XjopoBoaopold. CossiHasg KHUCIOTa,
XMMHAYECKME CBOWCTBA, INIOJy4yeHHE, IpuMeHeHue. Jlencrteue Xxmopa W
XJIOPOBOJIOPOJa HA OpPraHU3M YeloBeKa. BaxxHelIMe XJIOpUIbl U UX HAX0XKICHHE B

IpUpo/Ie.
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O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHHue, (U3NUECKUe U
XUMHUYECKHe cBOMCcTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nueckrue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK MpeICcTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEaKIUH, JeXallue B OCHOBE
IPOMBIIIJIEHHOTO Cloco0a MOJy4eHUus cepHOil kucnotThl. IlpuMeHnenue cepHoi
kucaoTbl. COJM CepHOM KHUCIIOTHI, KayeCTBEHHAs peaklus Ha Cyib(haT-HOH.
Haxoxnenue ceppl m €€ COCAMHEHHWNM B MpPUPOAE. XHUMHUYECKOE 3arpsA3HCHHE
OKpPY)KAroIIeH Cpeabl COCIUHEHUSMU Cephl (KUCIOTHBIC MOXKAH, 3arps3HCHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMuueckue cBoictra. Kpyrosopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUe CBOMCTBA, MOJyueHue v npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyuyeHue, (PU3nuecKue M XUMHUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOAOEMOB). docdop, amIoTpOINHbIE
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTyUYEHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTENICHU OKUCIICHHUSA. Y TIIEPO/I, AITIOTPOITHbBIE MOU(UKALINH,
pacnpocTpaHeHue B Npupoje, PU3NUECKue U XUMMHUUECKHE CBOMCTBA. AncopOrusi.
Kpyrosopor yrinepona B mnpupoae. Okcuisl yriepoaa, uUx (Qusmdyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MbI, [OJy4YE€HUE U
MpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoMm yriepoaa (IV),
TUNOTEe3a I00ANbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KACIOTa U e€ CcoNd, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJyu€HUE U
npuMmenenrne. KauecTBenHass peakius Ha KapOoHaT-uoHBL lcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTH),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
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[TonsiTe 0 OMOJIOTUYECKN BA)KHBIX BEILIECTBAX: KHUPaAX, O€JKax, yrieBojgax — U ux
poiM B OKM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHUYecKuX MU
HEOPraHUYECKUX COCANHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHnenue. CoequHeHus KpeMHuUs B ipupoje. O0miue mpeacTaBieHust 00 OKCHae
kpemHus (IV) n kpemHueBoil kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelie CTpouTeNbHble MaTepuajbl: KepamMHKa, CTEKJIO,
IIEMEHT, OeToH, Kene300eToH. [IpobmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHHE 00pa3l0B HEOPIaHWYECKUX BEUIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE NTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouire (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M HUX COEAMHEHMH (BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
03HAKOMJIEHHE C 00pa3IaMH XJIOPUIO0B (rajJOTeHHI0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl M €€ COCAMHEHHSAMM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
Ha0JII0/IeHUE Tpoliecca OOyTIIMBaHMs caxapa MoJ AeMCTBUEM KOHIIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,
IpOBEJCHNE KAYECTBEHHON peakluy Ha Cyib(haT-uOH U HAOJI0eHIe pU3HaKa eé
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (pU3MYecKUMH CBOWMCTBaMHU a3oTa, ¢ochopa u Hux
COEIMHEHHM (BO3MOYXKHO HCIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 00Opa3laMy a30THBIX
u ($ochopHBIX YyI0OpeHUi, TOIyYeHHE, COOMpaHue, PAaCllO3HABAHUE W HM3yUYCHUE
CBOICTB amMMHaka, NpPOBEJCHHE KAaYeCTBEHHBIX pEaKlUWid Ha HOH aMMOHHUSA HU
docdar-uoH W U3yUYEHHE TPU3HAKOB HX MPOTEKAHMSA, B3AUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HU3YYEHHE MOJENed KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB AaKTHBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHUBOrasa, IOIy4YCHHE,
coOupaHue, paclio3HAaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIOTO rasa, MpOBEICHUE
KauyeCTBEHHBIX PEakIuii Ha KapOOHAT U CUIMKAT-HOHBI U U3yYeHUE MPU3HAKOB MX
NPOTEKaHUs, O3HAKOMJICHWE C TPOAYKIMEH CHIUKATHOW MPOMBIIUICHHOCTH,
pellieHne 3KCHEPUMEHTANbHBIX 33/Jau Mo Teme «Baxuelmne HeMeTamisl U UX
COETUHEHUSI.

Pa3nen 3. MeTa/LiIbl M UX COCAUHEHUSA

OO6m1ast XxapakTepUCTUKa XUMUYECKUX BJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTajuioB. MeTauimyeckas CBs3b U
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METaJUIMYECKasi  KpUCTAUIMYEcKas  pemerka.  DJICKTPOXUMHYECKHU  psif
HaIpspKeHUN MeTaioB. du3nueckne U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0Imue
CIocoObl ToMyYeHHus MeTauioB. [IOHATHE O KOPpPO3WHM METANIOB, OCHOBHBIC
CIIOCOOBI 3aMUTHI UX OT KOoppo3ur. CIiiaBel (CTab, 9yT'YH, TIOPATIOMUHIN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTamabl: onoxeHue B Ilepuoguueckoil cucTeMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIEHUE B IPHUPOJE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HaTpus U Kanus). OKcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB M HX
COCIMHEHUU.

[IlenoyHo3eMenbHbIE METa/UIbl MarHuid W KajJblUM: TIOJOKEHUE B
[Tepuoanueckon cucreMe Xxumuueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJIEHUE B Npupojie. PU3nvecKue U XMMUYECKUE CBOIICTBA MarHus U
KaJiblusl. BaxkHeiiine coeJuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJtoMUHUN: TTo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMUYECKHE CBOMCTBA amtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
AJTIOMUHHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XuMHUYECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aTOMa, HAaXOXKJIeHUE B mpupoac. Pu3nmyeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. OKCubl, TuIpokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pasllaMd METaUIOB M CIUIaBOB, HUX (PU3HUYECKUMHU
CBOWMCTBAMU, H3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUACOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPU3HAKOB  IMPOTEKaHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Kese3a (1)
u sxeneza (IIl), megu (II), HaGmrogeHne W omMcaHWE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB FUAPOKCHIA ATTFOMUHHUS U
TUIPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad mo TeMe «BakHeiime
METaJUIbl U UX COCTMHEHUS».

Paznen 4. XumMus u okpy:kaonias cpeiaa
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BemectBa m Marepuanbl B NMOBCEJHEBHOW KM3HU YeEJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolunps npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroled cpenbl (mpeaenbHas JOIyCTUMast
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npo0JieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mesrcnpeomemmnuie ceasu

Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XUMHU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OTIEIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KilacCUpUKALM, MNEPUOAUYHOCTh, HAONIIOJCHHE,
DKCHEPUMEHT, MOJECIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MNapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUATTBI.

®du3snka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaaOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUYECKUN 3apsn, MIPOBOJAHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPHUCTAIIMYECKAs
peméTKa, CIUIaBbl, (PU3UUYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbI, OJIE3HBIC
VCKOIIa€MBbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

15



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUANTM3AIUU O0YHYarOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
paclIMpeHue ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO O0O0IIeCcTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON WHQOpMaIuen o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
TI0JIC3HOM, Y4EOHOUCCIIE0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HONM COBMECTHOM [EATEIbHOCTH IPHU BBINOJHEHUU
y4eOHBIX, IMO3HABATEJbHBIX 3a]]a4, BBINOJIHEHUU XHUMHYECKUX 3KCIEPUMEHTOB,
CO37IaHUU YIEOHBIX IPOEKTOB, CTPEMJICHUS K B3AMMOTIOHUMAHHIO U B3aUMOITOMOTIIN
B IIpoliecce 3TOM y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TOCTYIIKM CBOMX TOBApHIIEH C MO3ULUHHA HPABCTBEHHBIX M IPABOBBIX HOPM C
YYETOM OCO3HAHUSA MOCJIEICTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 O3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIUE
OCHOBY JJII MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOIBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
MO03HABATEJIbHOM, MH()OPMAIMOHHOM W YHUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKMMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JH00O03HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M HCCIIEeI0BaTEIbCKON
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIICM;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370POBBIN 00pa3 KWU3HH, OCO3HAHWE TOCJICICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH  COOIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B ObITY U peaIbHOM JKU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBaXKEHHE K TPYAY U pe3ybTaTaM TPYJIOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAaHUHW 1O  XMMHHM, OCO3HAaHHBI  BBIOOp
WHIUBUYAIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(EeCCUOHATBLHON e TEPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aJalITUPOBATHCS B TPOeCCUOHATILHON Cpeie;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 1€71€CO00Pa3HOE OTHOIICHUE K MPUPOJE KAK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €& CYIIECTBOBAHMS, IMOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O6e3omacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBuil 0€30MACHOIO MOBEICHUS ITPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaLIMSIX,
YIPOKAIOWIMNX 30POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
peILIeHUs 3aa4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOTHON CPENOM, JJIs ITOBBIIECHUS
YPOBHSI ~ SKOJIOTUYECKOM  KYJNbTYpbl, OCO3HaHUS TJOOATLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX peleHUs MOCPEICTBOM METOJ0B XHMMHUH,
HKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI
B cocraBe wMmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHEpOBaHUS MUPOBO33pEHUS 00IIIEHAYIHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, (Qakr, CUCTEMa, TMPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
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OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HPOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAy4YHOM KapTUHE MHUPA, U YHUBEpCalbHbIe yueOHbIE AeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble obOecreunBaloT (OpMHPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHaBJIMBATh TMPUUYUHHO-CIICACTBEHHbBIE CBA3UM MEXIY OOBEKTaMH H3YyYEHUS,
CTPOUTD JIOTUUECKHE PAaCCYXICHUsl (MHIYKTUBHbBIC, NEAYKTUBHBIEC, IO aHAJIIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TIPOIECCe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METaIpPEeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJIEIbHbIE MPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyrna W YypaBHEHHUE
XUMHYECKON PEaKINH — IMPU PeIIeHuH y4yeOHO-TI03HABaTEeNIbHBIX 33/1a4, ¢ y4ETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIECCTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIIOIb30BATh MOCTABICHHBIE BOIPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YUEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMyarpoBaTh 00001IEHUS U
BBIBOJIbI IO Pe3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ nnpopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3IMyYHBIX BUIOB U (DOPM MpEACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
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nocobusi, pecypcbl VHTepHETa), KPUTHUYECKHM OLIEHWBATh NPOTHBOPEUYHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHATh Pa3UYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJi BBIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 ONpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITA B
o0jacT  WCHONB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIB30BAHUS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO POpMY HpecTaBiIeHus HHOPMaAUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmMamu rpauku 1 UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAIM3UPOBaTh B IIpolecce Yy4eOHOW W
UCCIICIOBATENILCKON NEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOUIEH NPUPOAHON
CpeIbl.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE yueOHbIEe T1eiiCTBHA:

YMEHHsI 33]1aBaTh BOMPOCHI (B XO€ Araiora v (W) TUCKYCCUH) TIO CYIIECTBY
oOcyxmaemMoii  TeMmbl, (OPMYIUPOBATH CBOHM IMPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI MIPEATIOKEHHOM 3a/1a4H;

YMEHHSI ~ TPEJACTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
JEATEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAINIO
PE3YNIbTATOB BBHITIOJHEHHS] XMMHUYECKOTO dKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOIt pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIIbHOM M HUCCIIEOBATENBCKON  JIEATENBHOCTH MPU  PEIICHUU
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTIACOBAHUS
no3uIuil (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpPMBbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh IENH JeSTEIBHOCTH, IJIAaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKITUSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHON II€JM, yMEHHE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, ITpejlaraéMble B YCIOBUU 3aJaHU.

IHPEAMETHBIE PE3YJ/IBTATDBI
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B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHO padouel mHporpaMMoi,
BBIICJISIFOT: OCBOCHHBIC OOYYaIOIMIMMHCS HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBul, crneruduueckue IS TpeAMeTHOM oOjactu  «XUMHUS», BHUJIBI
NEeATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHMS, €ro HWHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K xoniy o0y4yenus B 8 kinacce nmpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHUM:

e PAaCKpBIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPUIATEIbHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peakuus, KiIacCUPUKalUs peaklHil: peakiuuu
COCIMHEHMS, PEAaKLHMHU pa3JIOKEHUs, pEaKIUH 3aMEUICHUs, peaKuuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3 (deKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAaIIb, PAJINYC aTOMA,
XUMHUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAS KOBAJICHTHAs CBS3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJi1 BellIeCTBa
(IpolLieHTHAsl KOHILIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSTH ATH MOHSITHS MPU ONUCAHUU BEUIECTB U UX MPEBpALICHUM;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJIeHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJIacCy COEIMHEHHMM 10
dbopmysiam, BHUJ XHUMHYECKOW CBSI3M (KOBaJlCHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHsSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyr0 ¢opmy Illepuomnyueckoi
CHUCTEMbl XHMHMUYECKHX JJEMEHTOB: pa3jindarh [OHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbie u
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OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osnementoB . WM.
MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001Iee Yuciio SJIEKTPOHOB U
pacnpeneneHre uX 1Mo AIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMA;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKINU;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NESITEIbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTU3alrio, KiacCUu(pUKaIHUIo,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BCIIECTB M XHUMHYECKUX pEaKIui, EeCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, DKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJb30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
obopynoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIMSIMHA TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIIbIO MHIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xoHity o0yuyenust B 9 kiacce npeiMEeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

pacKpbIBaThb CMbICII OCHOBHBIX XHWMHYCCKHX MOHSATHUH: XHUMUYSCKHUM
9JICMCHT, aTOM, MOJICKYJIda, WMOH, KAaTHOH, AHWOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTDL, 3JICKTPOOTPUHATCIBHOCTL, CTCIICHb
OKHUCJICHHA, XUMHUUYCCKasaA pCaKuus, XUMHUYCCKas CBA3b, TEILUIOBOM B(i)(i)eKT
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peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaliM3aTop, XMMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHUE, AJJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (koBaJIeHTHaA, VMOHHAs,
MeTauInyecKas ), KpucTaJiinyeckas pemeTka, Koppo3usi METauloB, CIUIABHI,
CKOPOCTh XMMHUYECKON pPEAKLUUHU, NPEIEIbHO JONMyCTHUMAasi KOHUEHTpaLus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
IIPUMEHSThH 3TU TIOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BEHIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIica [lepuomnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh W XapaKTEPHU30BaTh
Ttabnnunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynmna)», manble u OOJbIINE TEPUOJBI, COOTHOCHUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUN B MpEAeNiax MaJbIX MEpPUOAOB U
IJIABHBIX TOJTPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YKCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUYECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;
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COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKAAIOIIMX CYIIECTBOBAaHUE
TEHETUYECKOM CBA3U MEXK/y BELIECTBAMU PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX MPEBpALCHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON PEaKIuu;

coOJro1aTh TIpaBuJia MOAL30BAHMS XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja oOOpalleHUusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmMaka M yriaeKkuciioro rasa);

MPOBOAUTH PEAKIIUU, TOATBEPAKAAIONINE KAUECTBEHHbBI COCTAB PA3IUYHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUMA-, HMOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBl HM3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIBHON JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMAaTH3alIMIO, BBISIBIICHUE TPUUUHHO-
CJIEACTBEHHBIX CBSA3EH — JJISI U3YYEHHS CBOMCTB BEILECTB U XMMUYECKHUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TIO3HaHUS — HaOII0IeHUE,
U3MEPEHUE, MOJEINPOBAHUE, SKCIIEPUMEHT (peabHbIl U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemtecTBa 1 XuMHU4ECKHE 15 | Bbu6nmuoreka [JOK
’ peaKImn https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pasznen 2. llepuoanuecknii 3axoH u Ilepuoagnueckas cucrema xumuieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKknuu

[Tepuoanueckuii 3aKOH U
)1 [Tepuonuueckas cucrema 7
’ XAMHUYECKHX djiemeHToB 1. 1.

MenpeneeBa. CtpoeHue aTtoma

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.
2.2 OKUCIIUTEBHO- 8 1

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no paszneny 15

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Pa3nes 3. Baxkneiimme npeacTraBuTe Il HEOPraHMYECKHUX BeLeCTB
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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

31 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK
00 okcHgax https://m.edsoo.ru/7f41837¢
39 Bonopoa.Ilonstue o kucinorax 2 bubnumoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
13 Bona. PactBopsl. [Tonsitue 06 5 Bbu6nuoreka [JOK
OCHOBAaHHUSIX https://m.edsoo.ru/7f41837¢
34 OCHOBHBIC KJIACCHI 1 Bbu6nuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
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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

Hroro no pasneny

25

Pa3zgen 3. MeTa/uibl M HX COeTMHEHUSA

. bubmuorexa [JOK
3.1 Obmpme cBoidcTEa METALIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueiinme MeTauisl 1 X COEIUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmorexa LOK
’ = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Poias xumMun B 1 bu6mmoreka [IOK
JKM3HU 4YeIoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c

) [TonsTE 0O METOAAX MO3HAHHUS B | bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1

3 «[IpaBuna paboTs! B 1abopaTopuu U 1 bubmmoreka [IOK
npuémbl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTI0OBAHUEM))

4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

g . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJIGKYIIBT https://m.edsoo.ru/ff0d2a6c

. XUMHUYECKHUE AJIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

yip v https://m.edsoo.ru/ff0d2d50
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3aKOH MTOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyia.

Bbu6nmuoreka [JOK

10
BaneHTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHoOcHUTENbHAs aTOMHAs Macca.
11 OTHOcHUTEbHAS MOJICKYJISIpHAs bubmorexa HOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
3JeMEHTa B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCiIOBUs IPOTEKAHUS bubnumoreka [IOK
XAMHUYECKHUX peaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust konudecTBa, MacChl
17 BEILIECTBA 110 YPABHECHUSIM bubmorexa HOK
t P . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanust XuMHU4ecKux
18 €aKIHi (COeAMHEHUS, PA3JIOKEHUS bubmmorexa LHOK
peaxt A P ’ https://m.edsoo.ru/ff0d3{34
3aMeIICHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuuKoneauct. O6o0IeHne 1 bubmorexa HOK
H ACT: Hj https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIvsl 3HaHUI
20 KonTponbnas padorta Nel mo teme bubmmoreka [JOK

((BGH_IGCTBEI U XUMHUYCCKUC PCAKLTUN

https://m.edsoo.ru/ff0d4290
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[TepBbie MOMBITKH KIIACCUPUKALIAN

Bbu6nuoreka [JOK

21 XUMHYECKHUX 3J1eMeHTOB. [loHsTHE O hitps-//m.cdsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aK0H U
” [lepuonuueckast cucrema bubmmoreka [IOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00ada52¢c
Menneneena
23 IIepuonsl, rpynmel, NOATPYIIIILI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
24 Crpoenue atomoB. CocTaB aTOMHBIX bubnnorexa HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHune JIeKTPOHHBIX 000JI0UEK
25 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [IOK
https://m.edsoo.ru/00ada6bbe
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
%6 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [leproanyeckoro 3akoHa
7 JUISl pa3BUTHS HAYKH U IPAKTUKU. J1. bubmmoreka [JOK
N. MenneneeB — y4€HbIi, Ne1aror 1 https://m.edsoo.ru/00ada96¢
rpaKIaHUH
)3 DIEKTPOOTPULIATETLHOCTH aTOMOB bubmmoreka [JOK
XUMUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmmoreka [JOK
29 Homast xuwireckas cossb https://m.edsoo.ru/00adac34
30 KoBanentnas nossipHasi XuMudeckas bubmmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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31 KoBanenTnast HenosspHas bubmmoreka [IOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9
Bbu6nmmoreka [JOK
32 C
TCTICHD ORMCICHI https://m.edsoo.ru/00adae28
13 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
34 OKHUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
KonTtponbHas padota Ne2 o treme
35 «Ctpoenue atoma. XuMHYECKast bubmorexa HOK
P ' https://m.edsoo.ru/00adb486
CBSI3bY
Bo3nyx — cMech razos. CocraB
36 Bo3ayxa. Kucimopon — anemeHT u bubmorexa [TOK
A%, PO https://m.edsoo.ru/ff0d448¢
npoctoe BeuiecTBo. O30H
®uU3nYECKue 1 XUMUYECKHE CBOMCTBA
37 KHCJIOpO/ia (peaKIuu OKUCIICHUS bubmorexa HOK
PO " ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CrocoObI MOTy4YeHHUsT KUCIOPOia B
38 JabopaTopun iqn OMBIIHJIerH(iTI/I bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoit 3¢ ekt XuMuIeckoit
39 peaKkIuu, MOHITHE O Bbu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U SHAOTEPMUYECKHUX PEaKIIMIX
TomnuBo (HeTh, yroiab U METaH).
(e, yr ) bubnnorexa [HOK
40 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro

MpeA0TBPALIEHUS

https://m.edsoo.ru/ff0d4c4a
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[IpakTuueckas padora Ne 3 o reme

41 «ITomyuenne u cobnpanue bubmorexa HOK
. P o https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
47 Boxopon — aseMeHT 1 mpocToe bubnuoreka [IOK
BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
13 dusnvecKkue U XUMAYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
44 IT
OHATHE O KHCJOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2
45 CrniocoObI oy4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
46 «Ilonmydenue 1 coOupaHue BOIOPOIa bubmorexa HOK
e o P AOPOa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €r0 CBOHUCTBY
47 MomnsipHblii 00bEM ra30B. 3aKOH bubnumoreka [IOK
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEMa, KoJIMYeCTBA
48 BEIIECTBA ra3a I10 €r0 U3BECTHOM bubmorexa [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrancnenus 00EMOB ra3oB 110
49 ABHCHHIO PEaKIIUM Ha OCHOBE bubmorexa HOK
P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUN Ta30B
50 du3nyecKkrue U XUMUYCCKHE CBOMCTBA Bbu6nmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
51 CocraB ocHoBanuii. [Tonsarue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
57 Bopa kak pacTBopuTeb. bubmmoreka [JOK

HaceoImiennbsle 1 HEHACKIIIIEHHBIE

https://m.edsoo.ru/ff0d5b40
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pactBOpbl. MaccoBasi 107151 BeLIeCTBa
B pacTBOpE

[IpakTuueckas padora Ne 5 o reme
«IIpurorosiieHrE PaCTBOPOB C

bu6mmoreka [IOK

53
onpeAcNnEHHON MacCOBOM J10JeN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA
54 Kontponbras padota Ne3 o teme bubnnorexa HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
55 Okcuapl: cocTaB, Kiaccudukanus, Bbu6nmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
TTonyuyeHue u XMMHYECKUE CBONCTBA
56 Kchy:THHx OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢e
aM(}OTEepHBIX OKCHUJIOB
OcHoBaHWusI: cOCTaB, K1accudukaus, bu6mmoreka [IOK
57
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
58 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, Bbu6nmmoreka [JOK
59
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
60 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnumoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
61 c oco((i : Ii) )e ‘{ZSKI/IG buommorexa LIOK
. . PITTOJYHCHITL, XHMH https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Permenue
2 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK

«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX
COCTUHEHUI)

https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBsA3p MEKIY

63 KJIaccaMH HEOpraHUYEeCKUX 1 bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIUHEHUI
64 O06o01IeHre U cucTeMaTru3aIus 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne4 o teme
65 "OCHOBHBIE KJIACCHl HEOPTaHNIECKUX 1 bubmmnorexa IOK
. P https://m.edsoo.ru/00ad9ela
COE€TUHEHU I
66 PesepBHslit ypok. O600111eHE 1 | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
67 PesepBublit ypok. O6001eHue u 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O6001IeHNE U | bubnnorexa [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOWCTB XMMHUUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHue | |
3HaHUI OCHOBHBIX Pa3ZeiIOB Kypca
8 Kkiacca»

6 Knaccudukamnms xumuaeckux 1 Bbu6nmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI

7 eaknuu. IToHsITHE O TOMOIeHHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX

2 [TonsiTHE O XUMUYECKOM | bubmnorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYECKOM pcaknuuun
" IIOJIOKCHUE XUMHNYECKOT'O

nUcconuanys. XuMUYEeCKHe
peaKkuuu B pacTBOpax»

paBHOBECHs
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 ncconuanyu. CHIBHEIC U cl1a0bIe bubmorexa HOK
a HHATH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honnnle ypaBHEHHS peaKIuii bubmorexa LOK
yp peak https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bubanorexka HOK
00 PIIEKTPOTUTHIECKOMN https://m.edsoo.ru/00add5d8
JIMCCOLIUAIHA
XUMUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpeACcTaBIEHUH 00 bubmmorexa [IOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
14 IlousTre o TUAPOIN3E COICH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemmenune s3xkcnepuMeHTATLHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a51a4»
KonTtponsHas padora Ne2 o reme
17 «DJIEKTpOIUTUYECKAS bubnuoreka [IOK

https://m.edsoo.ru/00addec0
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OO01mas xapakTepuCTHKA TaJIOTeHOB.

18 XuMHYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
XJjopa
XaopoBogopona. CoasgHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IE CBOICTBA, IIOJIyUYCHHUE bubmorexa [IOK
’ 4 ’ https://m.edsoo.ru/00ade104
MIPUMECHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IlonmydeHne COISTHOM KUCIOThI bubmorexa [TOK
v . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIU OOUH bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPBI.

” Haxoxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,

24 (bninqecml;e u XI/II;/[I/IIIGCKI/IG bubmmorexa LHOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (hU3UYECKHe U XUMUYCCKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNUE
XUMHYECKUE PEAKINH, JICKAITUE B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4YEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>KarollEeu cpebl
COETUHEHUSIMU CEPBI

Brluucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mr1ast xapaKTepruCTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 acIIpOCTPaHECHUE B IPUPOIE bubmorexa LOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeca6
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA
AMMHak, ero pu3ndecKue u

29 XUMHUYECKHE CBOMCTBA, MMOIYUECHHE bubmmnorexa IOK

’ yi https://m.edso0o.ru/00adf004
Y IPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «I[Tonydaenne aMmMuaka, U3ydeHue bubmorexa LIOK
yqu > E9YE https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gu3ndecKue u Bbu6nmuoreka [JOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 no0pennii. XUMHUYECKOE bubmmorexa OK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
COEJIMHEHHUSIMU a30Ta
Docdhop. Oxcun dochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(bpll)sn(qe)cxne u bubmmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
34 Hcnons3oBanue dpocdaTtos B bubmmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuid. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

Yraepon, pactipocTpaHEHHE B

bu6mmoreka [IOK

35 npupoe, GU3NUCCKHUE U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusznueckue
1 XUMHYECKUEe CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmnorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabpHas KUCIIOTA U €€ cOJIu bubmmnorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "IlosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAaX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coefiHeHN bubmorexa LIOK
p https://m.edso0.ru/00ae080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnnorexa HOK
3a7a4 1o TeMe «BakHelmue https://m.edsoo.ru/00ac0bf2
HEMETAJLIBI U UX COEIUHEHUI
KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «BasxkHelmme HeMeTaIbl 1 UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IIEMEHTOB —
MeTaJuloB. Metaunieckast CBsi3b U

Bbu6nmuoreka [JOK

43
METAJUTNYECKas! KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIJIOB
XnuMH4YecKre CBOMCTBA METAJIIOB.
44 OIIEKTPOXUMHYECKUH DS, buGnnorexa LIOK
P . pAx https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MertamioB. CnaBbel. Beruncienus
45 IO YPaBHECHUAM XUMHUUECKUX buGnnorexa LIOK
P . https://m.edsoo.ru/00ael156
peakIuii, €clii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 IToHsTHE O KOPPO3NU METAIJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [JOK
47 eJIOUHBIE METaIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [lenrouHo3eMeNnbHBIE METAILIIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael 5¢8
50 Baxuetinine coequHeHns KaJbIUg bubmmorexa OK
https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIMS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI 1 METOAEI €€ buGnnorexa LIOK
., https://m.edsoo.ru/00aclae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AmomHHi https://m.edsoo.ru/00aclc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUBI U COJIU bubanorexa HOK
xenesa (II) u sxxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a1a4 o teMe «Baxkaelmnue https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAUHCHHUS
Brrancnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CIIA OJIUH
60 U3 pEareHTOoB J1aH B U30BbITKE WU bubmmoreka [JOK
COICPKUT puMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXO/a TIPOYKTA
peakuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUH
KonTpomnbHas padota Ne4 mo Teme
62 «BaxHelIe MeTaibl U UX

COCONHCHUA»
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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63 BemectBa u Mmarepuassl B | Bbu6nmuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 bubanorexka HOK
OKpY>KarollEeu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U | bubmmoreka [IOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01IeHNE 1 | bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHne 1 1 bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME

43



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

44



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl yPOBEHb: YUECOHUK; S-¢ U3aHue, iepepaboTaHHoE,
8 kmacc/ I'abpuensa O.C., Octpoymon W.I'., CnagkoB C.A. AKITMoHEpHOE
obmectBo «M3natenpcTBo «IIpocBemenner

» Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHKE, TepepaboTaHHOE,
9 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. AkiinoHepHoe

obmectBo «M3narenscTBO «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
* 3aJaYHUK IO XUMUH: 8 KJIacc: IS yJaluxcsi 0011eo0pa3oBaTeIbHbBIX

yupexnenuit / H.E. Kysnenona, A.H. JIéskun. U3natenbckuii nuentp «Benrana-

['pad»
* 3a1aYHUK TI0 XUMUH: 9 KJ1acc: IS ydamuxcsi 001meo0pa3oBaTeIbHBIX

yupexaennii / H.E. Ky3nenona, A.H. JIEskun. U3natensckuii ientp «BeHnrana-

['pad»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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