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OCHOBHOT'0 00111eT0 00pa3oBaHus Ha



HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHuUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHONW MPOrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOI paboueil MPOrpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIUY MPETOJaBaHUs
ydyeOHOro mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepauum.

[Iporpamma o xumMuu Ja€T MpeICTaBICHUE O 1esIX, 00Iel cTpaTeruu 00y4eHus,
BOCIIUTAHWSA W  Pa3BUTHS  OOy4YalOIIMXCA CpPEACTBAMU  Y4eOHOro MpeaMera,
YCTaHABIMBAaET  00f3aTelIbHOE  MPEAMETHOE  COJEpKaHWe,  IpeaycMaTpuBacT
pacrpeneneHue €ro Mo KilaccaM M CTPYKTYpUpPOBAaHME N0 pas3fenaM U TeMaMm
OporpaMMbl 1O  XHMHH, ONPEAENSIeT  KOJWYECTBEHHbIE W  KAYECTBECHHBIC
XapaKTEPUCTHKHU COJICPKAHUSA, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEW O0YYaloIIMUXCs, ONpPENEsseT BO3MOXKHOCTH IpeaAMeTa s
peanu3anuMyd TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a Takke TPeOOBaHHM K
pe3yibTaTaM OOy4YeHHs] XMMUM Ha YpPOBHE 1€l HM3y4deHHUs MpeAMETa U OCHOBHBIX
BHJIOB YUEOHO-TI03HABATENIbHON ESITEIIbHOCTU 00YUYaroIIEerocs o OCBOEHUIO y4eOHOTO
CoJlepKaHUsl.

3HaHWE XUMUM CIY>KUT OCHOBOM il  (OPMHPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocsi, €ro MnpeACTaBICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
UrparoT (HopMUpPyEMbIE XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX SHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUS INI00ANbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPrETUUYECKOM, MUIIEBOW U 3KOJIOTHMYECKOU
0e30MacHOCTH, TPOOJIEM 3IPAaBOOXPAHEHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peaM3ali BO3MOXKHOCTEN ISl caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYPbI JIMYHOCTH, €€ 001Iel 1 PyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4eOHOW  JIeATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIbCKUX YMEHUM, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IUIsiIa HAa €AUHCTBO MPUPOJBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYUYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3zoBaHne 00yUaIOIIUXCS.



JlanHple HampaBieHHss B OOYy4YeHHH XHUMHUU OOECHEYMBAIOTCS —CHEenu(pUKON
coliepKaHUsl y4eOHOTO IPEAMETA, KOTOPBIU SIBJIAECTCS MEIarornyecky aalTHPOBAaHHBIM
OTpakeHHeM 0a30BOY HAYKU XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OILIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHME OOYyYalOIIUMUCS CHUCTEMbl IIE€PBOHAYAJIBHBIX IOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMbBIX MOHSATUN OpPraHUYeCKON
XUMUH.

CrpykTypa coaepxaHusi HOpOrpaMMbl MO XUMHHM C(HOpPMUPOBAHA Ha OCHOBE
CUCTEMHOTo noaxona Kk e€ wuszydeHuro. CoaepkaHue CKIAAbIBACTCS M3 CHCTEMBI
HNOHATUM O XMMHMYECKOM 3JIEMEHTE M BELIECTBE U CHUCTEMBI IOHATUH O XMMHYECKOU
peakuuu. OO0e 3TM  CHCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0  MPUHLHUILY
MOCJIEIOBATEILHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEACTAaBICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOMN CBA3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHUSI PpACCMATPUBAIOTCSA HA OCHOBE SMITMPUYECKU MOJYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K
JAPYroMy, BBINOJHSASA (PYHKIUK OOBSACHEHHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U MOTYUYEHUSI U3YYaEMbIX BEILIECTB.

OcBoeHue mporpamMmsbl MO0 XMMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPE/ICTABICHUS
O XUMHMYECKOW COCTAaBJISIIOIIEH HAyYHOM KapTUHBI MHUpPa B JIOTHKE €€ CUCTEMHOU
OPUPOABI, LIEHHOCTHOTO OTHOILIEHUS K HAay4HOMY 3HAHUIO M METOJaM IO3HAaHUS B
Hayke. VM3ydeHne XMMHM ITPOUCXOAMUT C NPUBJICYEHUEM 3HAHUW U3 paHEE M3YyUYECHHBIX
y4ueOHbIX npeameToB: «Okpykaromuid Mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIACC».

[Ipu m3y4eHUN XUMHUMU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOM
HAayKd Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOW JeSTEIbHOCTH
YelloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3ajaya y4deOHOTO
npeiMeTa COCTOMT B (DOPMHPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHMM — BaKHEHIIMX
(akToOB, MOHATUN, 3aKOHOB W TEOPETHUECKHUX TMOJOKEHUN, TOCTYIHBIX O0000IEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHUHM BEIIECTB M XUMHUYECKHX peakuuid, B (HOPMUPOBAHUMU HU
Pa3BUTHHM TMO3HABATENbHBIX YMEHHM M UX MPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM U
y4eOHO-UCCIIEIOBATENbCKON  JI€SITEIbHOCTH,  OCBOGHHMM  TpaBWil  0€30MacHOro
oOpallleHus C BeIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3yuyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS Ba)KHOE
3HaYeHUe MPUoOpeNn TaKue 1eNd, KakK:



— (QopmMupoBaHHE HMHTEJUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJAHHYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO PEHICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HAIpaBJIEHHOCTh 00YYEHHUs HA CUCTEMATHYECKOE NPHOOIIEHNE 00yUYaroIUXCs K
CaMOCTOSTENIbHON TMO3HABaTEIbHOW JEATEIbHOCTH, HAy4YHBIM METOJAaM IO3HAHMS,
(bopMHUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnieyeHre YCIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETECHUIO OO0YyYaIOIIUMUCS
OTbITa PA3HOOOPA3HON JIESITEILHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIOYEBbIX HABBIKOB
(KTHOYEBBIX KOMIETEHIMI), HMMEIOUIMX YHUBEPCAIbHOE 3HAUYECHHE IS Pa3Iu4HbIX
BHJIOB JESATENBHOCTH;

—  (opmupoBanue o0mEeHd  (QYHKUMOHAIBHOM U  €CTECTBEHHO-HAYyYHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHUI OOBSICHATh U OLICHUBATH SIBJICHUS OKPY>KAIOLIETO
MHpa, UCTIOJIb3Ysl 3HAHUS ¥ OIIBIT, TOJYYCHHBIC MTPU W3YUCHUU XUMHUHU, TPUMEHATh UX
IpU pelIeHUH NpoOJIeM B IOBCETHEBHON XKU3HU U TPYIOBOU JEATEIBHOCTH;

— QopMupoBaHue y oOydYaroumxcsi TyMaHUCTHYECKUX OTHOIICHUM, TTOHUMaHUS
LEHHOCTH XMMHUYECKUX 3HAHUU JUIsi BBIPAOOTKHM SKOJOTHMYECKH II€J1eco00pa3HOro
HOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3[J0POBBS U
OKpY’Karolel IPUPOTHOUN CPEIBL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEHl K CAMOKOHTPOJIIO U
CaMOBOCITMTAaHUIO HA OCHOBE YCBOEHHS OOIEYESIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEro 00yUeHMUS.

OO6miee yuciaO 4acoB, OTBEAEHHBIX JUIsl U3yUYEHHUS XUMHUU Ha YPOBHE OCHOBHOIO
obmero obpazoBanwms, cocTaBiseT 68 gacoB: B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA

9 KUIIACC

BeurecTBo M XMMHYECKas peaKkuus

Ilepnognueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHTos Jl. U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX
AJIIEMEHTOB IIEPBBIX TPEX MEPUOMOB, KaIMs, KAIBLNA U UX COCAUHEHUN B COOTBETCTBUH
C TIOJIO’KEHHMEM 3JIEMEHTOB B Ilepnoanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHUYECKOM CBsI3U. THIIBI KPHUCTALIMYECKUX
PEETOK, 3aBUCMMOCTDh CBOWCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHYECKOU CBS3H.

Knaccudpukanuus M HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Ppa3IM4YHBIM  KJIAacCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEAKUUN MO Pa3Iu4HbIM MPU3HAKAM (MO YUCIy U
COCTaBYy YYacCTBYIOLIMX B PEAaKIMU BEIIECTB, IO TEIUIOBOMY 3(P(EKTY, 10 U3MEHEHUIO
CTENEHEW OKHUCIIEHUS XHMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacCTHUIO
KaTajauzaTopa). JK30- U S3HIOTEPMUUYECKUE PEAaKLUU, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue o0 cKopoctH XuMHYeckol peakuuu. IloHarue o0 o00paTUMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IOHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusax. Ilonarue o karamusze. IloHsTHE O XUMHUYECKOM paBHOBecUU. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XHMMYECKOM pEAaKLUHUH U IOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peaKLnu. CocraBnenue YpPaBHEHUI

OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C UCIIOJIB30BAHUEM METO/IA 3JIEKTPOHHOTO
Oananca.

Peakunu noHHOro OOMEHa. YCIOBUSI MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
MOJHBIE U COKpalI€HHbIE MOHHBIC ypaBHEHMS peakuuii. KauecTBeHHBIE peakiuyd Ha
WOoHBIL. [IoHsATHE O THAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEJISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPTaHUUECKUX BEIIECTB
— METaJUIOB M HeMeTaJuioB (rpaduTa U ajiMaza), CIOKHBIX BEIIECTB (XJOpUaa HATPHs),
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMMHUYECKOW peakIuu OT BO3JEHUCTBUS
pPa3IUYHBIX (PAKTOPOB, MPOBEACHUE OMBITOB, MIUTIOCTPUPYIOMINX MPU3HAKN MTPOTEKAHUS
peakiuii HoHHOro oOMeHa (oOpa3oBaHUEe Ocajika, BBIJCIICHUE ra3a, 00pa3oBaHUE BOJIbI),
OMBITOB, WLTIOCTPUPYIOIIMX HPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pEaKIUN
(ropeHue, peaklMH pPa3JIOKEHUs, COEIUHEHHUs), PACIO3HABAHHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUi Ha MOHBI, PEIlIeHNE SKCIEPUMEHTAIBHBIX
3ajad.



Hemeranibl U MX coeIMHEHHA

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — snemMeHT U mpocroe
BelecTBO. HaxoxaeHne KUciopoaa B Mpupoje, PU3NIecKue U XUMUYECKUE CBOMCTBA
(peakiuu ropenusi). I[lpumenenue kwucinopoga. CrnocoObl MOMy4YEHHUS KHUCIOpOJa B
nabopaTopud W mnpoMmbinieHHOCTH. KpyroBopor kucimopoma B mnpupoge. O30H —
AIJIOTPOTIHAS MOAU(DUKAIIIS KUCIOPOA.

TommmBo: yroap W MeTaH. 3arps3HEHHE BO3AYyXa, YCHJIEHHE MapHUKOBOIO
s dexra, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpocToe BemlecTBo. HaxoxkaeHune BoaopoAa B MPHUPOJE,
du3nUecKrue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTyYEHHUS.

dusnueckne cBOMCTBA BOAbL. Boma kak pactBopurens. PactBopsl. Hacklimennsie u
HEHACBIILICHHBIE PACTBOPBI. PaCTBOPUMOCTH BEHIECTB B BOJAE. XMMHUUYECKUE CBOMCTBA
BOJBI. POJIb pacTBOPOB B IPUPOJAE U B KU3HM 4esloBeKa. KpyroBopoT BoabI B IPUPOJE.
3arpsi3HeHHe NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOA.

OO6miass  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapaKTEpHbIE CTENEeHU OKHciIeHud. CTpoeHne M (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBA HA MpUMeEpe Xjopa (B3aUMOJIEHCTBUE C
MeTaJlylaMHM, HEMeTajlaMu, Iueiaoyamu). XiyopoBojgopoa. ConsHas — KUCIOTa,
XUMHUYECKUE CBOMCTBA, MOJIYy4YEHUE, IPUMEHEHHE. JIeICTBUE XJI0pa U XJIOpPOBOAOPOJA
Ha OpraHu3M 4esoBeKa. BajkHelne XJI0puibl U UX HAXO0XKIECHUE B IPUPOJIE.

Ob6mas xapakrepuctuka 3aemMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTpPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHusa. CrpoeHue U (U3NYECKHUE CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U cepbl. AJIOTPOINHBIE MOAU(DUKAIIMN KUCIOPOAA U
ceppl. XHUMHUYECKHE CBoHcTBa cepbl. CepoBOmOpOa, CTpoeHHE, (PU3NYECKHE U
XUMUYeckue cBoMcTBA. OKCHUIBI Cepbl KaK NPEICTABUTENM KHCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3MUecKue M XUMUYECKHE CBOMCTBa (0OIIME KaK MpeaCcTaBUTENS
Kjacca KUCIOT U creuuduyeckue). XUMHUECKHE peakluu, JeKallde B OCHOBE
IPOMBIIIVICHHOTO  CIOc00a TIOMy4YeHHUs] CEpHOW KHUCHOTHL. [IpumeHeHue cepHOM
kucioTel. ColM CepHOM KHUCIOThI, KayeCTBEHHAas peakuus Ha CyJb(aT-HoH.
Haxoxnenue ceppl u €€ coequHeHUM B Ipupoge. XUMHUYECKOE 3arps3HEHUe
OKpY>Kalollel cpeibl COETUHEHUSIMHU Cepbl (KUCIOTHBIE TOKIU, 3arpA3HEHUE BO3/IyXa U
BOJI0EMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUSI.

OO6mrast xapakrepucTuka o3yeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, pacnpocTpaHEeHUE B MPHUPOJE,
¢usznueckne U XUMHYECKHe cBoMcTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
(¢usnyeckue U XUMHUYECKUE CBOMCTBA, MOJlyueHHe u npuMeHenune. Coiau aMMOHUS, UX
¢usnyeckue U XMMHUUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHUA. A30THasi KHCIOTa, €€ MoJlyueHue, (U3MYeCKue U XUMHYECKHE CBOWCTBa
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). Mcmonp3oBaHue



HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHHEPAIbHBIX ynoOpeHuil. XHUMHUYECKOe
3arpsA3HCHHUE OKpYKAlolled Cpeabl COCAMHEHUSMH a30Ta (KUCIOTHBIE JTOXKH,
3arpsi3HCHHE BO31yXa, MOYBHI M BOAOEMOB). Docdop, amIoTpomHbie MOAUDUKAITIN
docdopa, dusmdeckue u xumudeckue cpoiictBa. Oxcup docdopa (V) u dochopnas
KHUCIIOTa, (U3MUECKUe U XMMUYECKHE CBOMCTBa, noiyueHue. Mcnonab3oBanue GpocdaTon
B KQ4e€CTBE MUHEPAILHBIX YI00PCHHIA.

Obmas xapakrepuctuka 3ieMeHTOB |V A-rpynmel. OcoOeHHOCTH CTpOCHHS
aTOMOB, XapaKTEpHbIE CTETEHH OKHCIICHUS. YTJIEepoi, aIOTPOMHbIE MOAU(UKAIIIH,
pacnpocTpaHeHue B Mpupoje, (pu3Myeckue U XHUMHUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yriepoaa B npupoje. Okcupl yriepoaa, ux Qpuanyeckue U XUMUYECKUE
CBOWMCTBA, JICHCTBHE HA )KUBbIE OPTaHU3MBbI, TOJTyUYEHUE U MPUMEHEHUE. DKOJIOTUUECKUE
po0JieMbl, CBsI3aHHBIE ¢ OkcuaoM yriepoAda (1V), rumnoresza r106anbHOTO MOTEIJICHUS
KJIMMara, MapHUKOBBIA 3(PdekT. YronbHas KHUCIOTa U €€ COold, UX (PU3NYECKHUEe U
XUMUYECKUE CBOMCTBA, TOJyYEHUE M TMpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-uoHbI. Mcnosib3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHECHUSX
yraepoja (MeTaH, 9TaH, 3THIICH, aleTUJICH, JTaHOJI, TJIMIEPUH, YKCYCHasl KHUCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJIOPOIOB (YroJib, IPUPOIHBINA a3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3MH), WX pOJb B OBITYy U TpoMbINLIEHHOCTU. [loHsITHE O
OMOJIOTMYECKH BaXKHBIX BEIECTBAaX: KUpax, OejKkax, yriieBoJax — M UX POJU B KU3HU
yesnoBeka. MaTtepranbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemnwnii, ero ¢uznueckre u XMUMHYECKHE CBOMCTBA, MOJyYECHUE U TTPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mme npeacrasieHus: oo oxcuae kpemuus (1V) u
KpemHueBoi kuciiore. CUIMKaThl, UX HCIOJb30BaHUWE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepUallbl:  Ke€paMuKa, CTEKJIO, LIEeMEHT, O€TOH,
xene300etoH. [Ipobiembl 6€30MacHOr0 MCIMONIB30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/CIICHUE COJIEpKaHMUsl KHUCJIOpPOoJa B BO3AyXE, MOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W HW3YYEHUE CBOMCTB KHUCIOpOJa, HaOMIIOACHHE
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJAOM M YCIIOBUSI BOSHUKHOBEHUS U MPEKpaICHUs
ropeHus (moxapa), TMOoJydeHHue, coOMpaHHe, pacro3HABaHWE M HW3YUYEHUE CBOWCTB
BoJIoposia (ropeHue), B3aumozencTBue Bojopoga ¢ okcupoM meau (1) (Bo3zmokHO
UCIIOJIb30BaHUE BHUICOMATEPUATIOB), M3Y4YEHHE OOpa3I0B HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI, MPOBEAECHUE KAUYECTBEHHBIX PEAKIMN HA XJIOPUI-UOHBI U
HaOIOZICHUE TIPU3HAKOB MX TMPOTEKAHUsS, OMBITHI, OTpaXaronme (U3NYECKUe U
XUMHUYECKUE CBOWMCTBA TaJOT€HOB W HUX COEAUHEHHUM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), O3HAKOMJIEHME C o0pasnamMu  XJOPUAOB  (TajJOTeHHJIOB),



O3HAKOMJIECHHE C oOpas3laMu cepbl U €€ COCTUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMAaTEpHUANIOB), HAOJIIOJCHUE TMpolecca OOyIJMBaHUSA caxapa MOJ JIEUCTBUEM
KOHIIEHTPUPOBAHHOMN CEPHON KHUCIOTHI, N3yYCHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOMN
CEpHOM KHUCJIOTHI, MPOBEJACHUE KAaUeCTBEHHOW PEaKIMU Ha CyJib(aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHus, O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa
U UX COEIMHEHUN (BO3MOKHO MCIOJIb30BAHUE BUJICOMATEPHUAIIOB), 0OOpa3liaMu a30THBIX
u (ochopHBIX ymaOOpeHMI, TOMyYeHHE, COOMpaHHWE, pACIO3HABAaHHE W HW3YUYCHUE
CBOMCTB aMMHaKka, MPOBEJICHHE KAaYeCTBEHHBIX peaKIMii Ha MOH aMMOHus U ¢docdar-
MOH M WU3y4YEHUE IPU3HAKOB HMX IMPOTEKAHUS, B3aUMOACHCTBHE KOHUECHTPUPOBAHHOMU
a30THOM KHUCIOTHI ¢ ME/IbI0 (BO3MOXHO HMCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), U3YUCHUE
MoOJieel KpUCTAUTMYECKUX PEIIETOK anmasa, rpadurta, QyiuiepeHa, 03HAKOMJIEHUE C
MPOIECCOM  aJCOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIIEM U
YCTPONCTBOM MPOTUBOTA3a, IMOJIy4YeHUE, COOMpaHHE, pACIO3HABAaHUE M HW3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJIEHHUE KAYECTBEHHBIX pEaKIuii Ha KapOOHAT U
CUJIMKAT-UOHbI U U3YYEHHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHUE C MPOAYKIHUEH
CUJINKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a7ad 110 TEME
«BaxHenire HeMeTauIbl U UX COCUHEHHUS.

MeTtajuibl 4 MX COCAMHEHMS

OO6miast xapakTepuCTHUKa XUMHUYECKUX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUM UX
nonoxenus B [lepuognueckon cucreme xumuueckux snemeHtoB . . MenaeneeBa u
ctpoeHusi atomoB. CTpoeHue MetauioB. MeTaiMdeckass CBSI3b U METaJUIMYecKas
KpUCTAINIMYECKAs] pEelETKa. OJIEKTPOXUMHUYECKHI PAJ  HAOpsHKEHUW  METaJUIOB.
dusznueckre W XUMHUYECKHME CBoOWcTBa MeTauioB. OOmme CcrnocoObl MOJIyYeHUS
MeTaioB. [loHsTHE O KOppPO3WM METAJIOB, OCHOBHBIE CIOCOOBI 3alUTBl UX OT
koppo3uu. CrijiaBsl (CTajib, UyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U
MPOMBIIIJICHHOCTH.

[llenounsle MeTaIbl: MOJIOKEHUE B llepruoandeckorl CUCTEME XUMUYECKUX
anemeHToB J[. M. MenaeneeBa, CTpoeHHE HX aTOMOB, HAXO0XIECHUE B IPUPOJIE.
du3znyueckre M XHMHUYECKHE CBOMCTBAa (Ha mpumepe HaTpus U Kamusi). OKcuabl U
TUJIPOKCUIBI HATPUA U Kalusl. [ [puMeHeHne MET0UYHBIX METAIIJIOB U UX COCTMHEHUI.

[IlemoyHO3EMENBHBIE METAJIBI MATHUM U KaJIbLIMU: TI0JIO)KEHUE B [leproanueckoi
cucremMe xuMudeckux osneMmeHTtoB JI. WM. MeHnaeneeBa, CTpOEHHME UX aTOMOB,
HaxoXxJeHue B npupoaec. Ouznueckue m XUMHUYECKUE CBOMCTBA MAarHusi M KaJbLIUS.
Baxueiimme coenuHeHUs Kalblus (OKCHA, THAPOKCHUA, cOiM). JKECTKOCTH BOJBI U
CHocoObI €€ yCTpaHEeHHUS!.

AmomMuHuii: niosniokeHune B llepuoanueckoi cucteMe XMMHYECKUX 3JeMEHTOB /I,
N. MeHnneneesa, CTpoO€HUE aTOMA, HAXOXKICHUE B ITpupoae. PU3nueckne 1 XUMUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHA M TUPOKCHIA ATFOMHHHUS.



Keneso: nonoxenne B llepuoguueckon cucreme xuMudeckux simemeHToB /[l U.
MenneneeBa, CTpOCHHE aToMa, HaXOXJIEeHUE B Npupoje. OU3NUecKrue U XUMHUYECKUE
cBoKcTBa xkene3a. Oxcupl, ruapokcuanl U conu xenesa (Il) u xxenesa (1), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuyeckuii IKCnHepuMenm:

O3HaKOMJIEHHE ¢ 00pa3llaMHi METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBONCTBaMH,
M3yYCHHE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXXHO  HCIIOJb30BaHUE
BUJICOMATEPUATIOB), 0COOCHHOCTEN B3aUMOCHCTBHUS OKCH/IA KAJIbLIUSI M HATPUS C BOJION
(BO3MOHO HCIIOJIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOUCTB JKECTKOM BOIBI,
mpoliecca  TOpeHus — JKeje3a B Kuciaopoae  (BO3MOXKHO — MCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX PEAKIMi Ha MOHBI: MarHuUs,
Kayblus, adroMuHus, nuHka, skenesa (ll) u sxenmeza (lll), mequ (1), Habmonenue u
ONMCAaHUE TPOILIECCOB OKpAIMBaHUS IUIAMEHW HOHAMM HATpUA, Kalusig W KaJbIus
(BO3MOHO HCIIOJB30BAHUE BHIEOMATEPHAIIOB), UCCIEA0BaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCHUAA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaXHenIne METAJTbl U UX COCTUHEHUS.

XHMMHUA ¥ OKpPY:KaOLIas cpeaa

BemectBa u wmartepuansl B NOBCEJHEBHOM JKM3HU 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKMX peakiuil B OwbiTy. [lepBas momomis mpu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXaroled cpeabl (TpeaesibHas JI0MmyCTUMast
KOHILIeHTpausi BenlectB, nainee — [IJIK). Ponp XuMuM B pEmIEHUH 3KOJIOTHYECKHUX
poosIeM.

Xumuueckuii IKCnepumenm:

M3ydyeHHe oO0Opa3loB MaTepuagoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJUMEPHBIE
MaTtepuabl).

Mesicnpeomemmuoie cea3u

Peann3zanust MeXnpeIMETHBIX CBsSI3€d NpU HM3YYEeHUHM XHUMUU B 9 Kiacce
OCYILIECTBIISIETCA YE€pe3 HUCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM,
TaK ¥ TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JIJI1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO--
HAy4YHOTO ITMKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHSTHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaMM3, CHUHTE3, KiacCU(UKAIMs, TEePUOJANYHOCTh, HAOIIOEHNEe, DKCIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICIb, SIBIICHUE, MapHUKOBBIN A(PGHEKT, TEeXHOJIOTrus,
MaTepualbl.

®usuka: Marepusi, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHUJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUMN 3apsijl, IPOBOJHUKH, MOIYIIPOBOAHUKH,
TUDJIEKTPUKH, (POTOITIEMEHT, BEMIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaUIMUECKas pemETKa, CIUIaBbl, (U3MUYECKUE



BEJIMYUHBI, €IUHUIIBI HM3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnre.

buonorusa: d¢otocunTe3, apixaHue, Owocdepa, dSKocHCTEMa, MHHEPATLHBIC
yI00PECHHS, MUKPO3JICMEHTBI, MAKPOAJIEMCHTBI, ITUTATCIIbHBIC BEIESCTBA.

['ecorpadus: aTtmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MOPOJBI, ITOJC3HBIC
MCKOIIaeMbI€, TOIJTUBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMaHOCTHBIE PE3yJIbTaThl OCBOCHHS ITPOTPAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHMUs
JOCTUTAIOTCSI B XOA€ OOYyYEeHHS XUMHUU B CIMHCTBE YYEOHOH W BOCIHTATEIHLHOMN
JESTEIIbHOCTH B COOTBETCTBHHU C TPATUITMOHHBIMU POCCHIUCKUMHU COLMOKYIBTYPHBIMH U
TyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TMpaBWIaAMH U
HOpMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TpOIleCCaM CaMOTIO3HAHHMS, CaMOPa3BUTHS U
COTMAITA3AITIH 00yJarOIIHXCS.

JImaHOCTHBIC pE3yIbTATHI OTpaXKaroT TOTOBHOCTH 00yJaroIuXcs
PYKOBOJICTBOBATBHCSI CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U PacIIUpEHUE
OTbITa JACSATENHHOCTU HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHONICHHSI K OTCUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJCAWIO, IOHUMAaHUS 3HAYCHHS XHUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEpHOM HHPOpMaIed o
NEPENOBbIX JIOCTHXKCHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPE/ICTABIICHUS O COIMAIIBHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM,
y4e0HO-HCCIIeIOBATEIHCKOM, TBOPUECKON U APYTUX BUJIAX NESITEIbHOCTH, TOTOBHOCTU K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MPU  BBIIOJIHEHHH  y4EOHBIX,
MMO3HABATEIIbHBIX 3a/1ad, BBIMOJHCHUM XUMHUYCCKAX OKCIEPUMEHTOB, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIM B MPOIECCE
ATOM y4eOHOU IEeSTENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE U TOCTYIKHU
CBOUX TOBApPHWIIEH C IMO3HWIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TPEJCTABICHUS O BEIIECTBE W XUMUYECKOW pEeaKIlud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUTSI TIOHWMMAaHMsI CYITHOCTH HAayYHOW KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MTPUPOII, B3AUMOCBSI3SIX YEJIOBEKA C MMPUPOTHON CpeIoi, 0
POJIM XMMUU B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIPHBIC MOTHBBI, HANPABJICHHBIC HA TIOJYyYEeHUE HOBBIX 3HAHUH I10
XUMUHU, HEOoOXomumble [JIsi OOBSICHEHHsS HAOJIOMAeMBIX IIPOIIECCOB W SIBJICHUH,
N03HABATEIILHOHN, HH(OOPMAITMOHHOW M YUTATEIIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENILHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHH;



MHTEpEC K OOYy4YeHMIO M T[IO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K CaMOOOPa30BaHUIO, TPOSKTHOM U MCCIEA0BATEIBCKON AEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYUYEHUS B JAJIbHEUILIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HAHHUE LIEHHOCTU >XU3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3I0POBBIO,
YCTAHOBKH Ha 3[0POBBII 00pa3 )KU3HHU, OCO3HAHHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX
NpUBBIYEK (YyMOTpeOJNEHUST alKOrois, HApKOTHUKOB, KypeHHUs), HE0OXOIUMOCTU
coOI0ICHNS TTpaBWJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMHUYECKMMU BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

5) TpyA0BOro BOCIIHTAHHS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Npodeccuid U Tpyda pazIMyHOro poja,
YBaXKEHUE K TPYAY U pe3yJbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUWA M0 XMMMH, OCO3HAHHBINA BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHUSI O0pa30BaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIELIHOM
MPO(PECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B MPO(PECCUOHANTBHOU CPEJIE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMUYECKHU 11€JIECO00pa3HOE OTHOILIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHUS, MOHMMAHUE LEHHOCTH 3A0pPOBOr0 M 0O€30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
IICUXWYECKOMY 3/0pOBbIO, OCO3HAHHE LEHHOCTU COOJIOJCHUS IpaBuil 0e30MacHOTro
MOBEJIEHUS MPHU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYyallUsIX, YTPOXKAIOLIUX 3/J0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHSTh 3HAHMS, TMOJydaeMble MPU H3YYEHUU XUMHUH, IS
pelIeHusT 3a/a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CPEIOH, ISl MOBBIIICHUS
YPOBHS 3KOJOTHYECKON KYJIbTYPhl, OCO3HAHUs INI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX
npobsieM M MyTell WX pelieHHus MOCPEACTBOM METOJIOB XHUMHUH, 3KOJIOTHYECKOIO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAaThCA UM B MO3HABATEJIbHOM, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeAMETHBIX pE3yJIbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIS
(opMupOBaHHS MHPOBO33pPEHHs OOILICHAYYHbIE TMOHSATHS (3aKOH, TEOpHs, MPHUHIIMII,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIe UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX U MO3BOJSIOT HA OCHOBE 3HAHUM M3 3THUX
npeaMeToB (OpMUPOBATH IMPEACTABICHHE O LEJIOCTHOW HAaydyHOM KapTWHE MuUpa, U
yHUBEpCajdbHble  yueOHble  JelcTBUA  (TIO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC,
pPETyJIATUBHBIE),  KOTOpble  oOecneunBalOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO U OCYILIECTBICHUIO Y4€OHOU e TEIbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBHA:

YMEHHS UCTIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS HTPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBIC XHUMHUYECKHX MOHATUH (BBIAEIATh HUX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C APYTUMHU TOHATHSAMHU), HCIIOIb30BaTh MOHSATUS IS
OOBSCHEHHSI OTHIETBHBIX (PAKTOB W SBIICHWUW, BBIOMpATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(PUKanu XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, YyCTaHABIMBATh
MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HM3Yy4YCHHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), JeiaTh BBIBOJBI H
3aKJIIOYCHUS;

YMEHHE TNPUMEHAThH B TMpOIleCcCe IMO3HAHUS TMOHATUS  (TIpeAMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIH, HCIOJb3YEeMbI€ B XHMHH,
mpeoOpa3oBBIBATh IIUPOKO IMPUMEHSEMBICE B XUMHUHU MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI dJIEMEHTa), XuUMHUYeckas QopMyna M ypaBHEHHUE
XUMUYECKOUN peakiuy — NpH pelIeHud y4eOHO-I03HABATENIbHBIX 3aJ1ad, C YUYETOM ITHX
MOJICIBHBIX TPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEaKIU, BBISBIATH
o0Imue 3aKOHOMEPHOCTH, IPUUMHHO-CJICJACTBEHHBIC CBS3M U IIPOTHBOPEUUS B
M3y4aeMbIX IIPoIeccax U SIBICHUSX.

ba3oBble ucciienoBarTe/bCKHe IeiiCTBUS.

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KA4YECTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKE B KAuyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3bI IO IIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYKJCHUIA;

IpUOOpETeHHE OIbITa IO IUIAHUPOBAHHIO, OpraHMW3alldd MW  TPOBEACHUIO
YYEHUYECKUX  OKCIEPUMEHTOB, YMEHHE Ha0JoJaTh 3a  XOJOM  IIpoilecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HOopMyaupoBaTh O00O0OIICHUS U
BBIBOJIbI TIO pe3yJibTaTaM IPOBEAEHHOIO OIBITA, MCCIAEIOBAHUSA, COCTaBJIATH OTYET O
poJIeIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YyMEHHUE BBIOMpaTh, aHAIM3UPOBATH W HUHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJOB W (OpM TMpeacTaBlICeHHs, MOJy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJEP>KaHUsI, CIPABOYHBIC MOCOOMS,
pecypcel IHTepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIIHIO;

YMEHHUE TMPUMEHATh Pa3IU4YHbIE METOJbI M 3alpoChl NPH TOUCKE M OTOOpe
nH(OpMAIUU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX TSI BHITTOTHEHUS YICOHBIX
M TI03HABATEIbHBIX 3aJ1ad ONPEACIEHHOrO THIIA, NMPHOOPETEHHE OmbITa B 00JACTH
WCIIONIb30BaHUs ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTUW,  OBJIAJICHUE
KYJbTYpO  AKTUBHOTO  HCIIOJIb30BAHUSA  PA3JIMYHBIX  IIOMCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpMY MpeACTaBICHUS HHOOPMALUUA U
WJUTIOCTPUPOBATh pelIaeMble 3aa4l HECIOKHBIMU CXEMaMH, JUarpaMmamu, APyruMu
dbopmamu rpadK ¥ X KOMOUHAITUSIMU;

yMEHUE HCIOJNb30BaTh W  AHAIM3UPOBATH B  Ipoliecce  y4dyeOHOM
UCCJIEIOBATENLCKON JIEATEIbHOCTH HH(OpPMAIMIO O BIUSHUMA MPOMBIILICHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN TPUPOIHON CPELBI.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

yMEHUS 3aJlaBaTh BOMPOCHI (B XOJie Auanora v (Wiu) JUCKYCCHM) MO CYLIECTBY
o0cyk1aeMoi TeMbl, OPMYJIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHUS NPECTABIATh MMOJTYYEHHbIE PE3YyJIbTAaThl TI03HABATEIILHON JEATEIbHOCTH B
YCTHBIX M TMHCbMEHHBIX TEKCTaxX; JeJiaTh IPE3EHTALNI0 PE3yJbTaTOB BBIIOJHEHUS
XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOro OmbITa, JabopaTopHONl pabOThl 1O
UCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHUs y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
MMO3HABATEJIbHOM W MCCIEI0BATEIbCKON JEATEIbHOCTH IMPU PEIICHHH BO3HUKAIOIIMX
po0JeM Ha OCHOBE Yyué€Ta OOLIMX MHTEPECOB M COIIACOBAaHUS MO3ULIMNA (00CYXKICHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPAMHALIUS COBMECTHBIX JCHCTBHIA,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U ApYyTHE).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHHE CAMOCTOSTENBHO ONPENENATh LEAU JAESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATb M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh HambOoJsiee 3((PEKTUBHBIC CIOCOOBI pEIICHUS YYEOHBIX U
NO3HABATENBHBIX  33J1a4, CaMOCTOSTEIIBHO  COCTaBJIATbH WM  KOPPEKTUPOBATh
MPEVIOKEHHBIA aNTOPUTM JEWCTBUM NPH BBINOJHEHUHN 3aJaHUM C YUYETOM MOJyYEHUS
HOBBIX 3HaHUM 00 Hu3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLICHUBATh
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON LIEJIM, YMEHHME HCIIONb30BaTh U
aHAJIU3UPOBATh KOHTEKCTBHI, IPEUIAraeMbI€ B YCIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe npenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOi padoueil mporpaMMoM, BBIJICTSIOT: OCBOCHHBIC
00y4aroIMMUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACWCTBUM, crienuduueckue ass
peIMeTHOM o0nacTu «XUMUs», BUIBI ACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTepIpeTaLHH, MPe0OPa30BaAHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX
CUTYaIUsX.

K xonmy oOyueHuss B 9 kJacce mpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMUYECKUN 3JEMEHT,

aToOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO,



BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XWMHYECKas
peaxiusi, XuMU4ecKasi CBS3b, TEIUIOBOM 3G (EKT peakiuu, MOJb, MOJSPHBIN
00BEM, pPAacCTBOp, DJIEKTPOJMUTBI, HEANEKTPOJUTHL,  AIEKTPOIUTHYECKAS
JUCCOLIMAIIMS, PpEeaKIMd HMOHHOTO OOMeHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecue, O0OpaTuMble U  HEOOpaTUMBbIE pPEAKIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKUUU, OKHUCIUTEINb, BOCCTAHOBUTEIb, OKHUCICHUE H
BOCCTAHOBJICHHE,  aJUIOTpomusi,  aM(OTEpHOCTb,  XUMHUYECKass  CBS3b
(KoBasieHTHas, MOHHAsI, METAJTMYECKas ), KpUCTAJUIMUECKas peiéTka, Koppo3us
METAJIJIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOW pPEAKINH, MPEAETBbHO IOMYCTHMAs
koHneHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHUMHWYECKUX MOHATHA U IMPUMEHSATH
OTU MOHATHS IPU ONMCAHUY BEIIECTB U UX NPEBPAILICHUM;

UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTh W CTEINEHb OKHCICHHS XUMHUYECKHX DJIEMEHTOB B
COCAMHEHUAX  PaA3JIMYHOIO  COCTaBa, INPUHAUIEKHOCTh  BEHIECTB K
onpenen€éHHOMY KJIacCy COEIMHEHHMH Mo (popMmyiiaMm, BUJ XUMHUYECKOW CBSI3U
(koBaJIeHTHasi, MOHHAs, METa/NIMYecKas) B HEOPraHMYECKUX COCAUHEHMSIX,
3apsi] MOHA MO XUMHUYECKOU (popMmyJsie, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX COCIMHEHUM, TUIl KPUCTAIUIMYECKONW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenngeneeBa wu
J€MOHCTPUPOBATh €r0 MOHUMAHHUE: OMUCHIBATh U XapaKTEepU30BaTh TAOIHMUHYIO
dopmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3iNyaTh NOHITHS
«rnaBHag noarpymnmna (A-rpynma)» u «mnobounas noarpynna (b-rpymma)y,
MaJjble U OOJIbIIME MEePUOAbl, COOTHOCHUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B
NepUOANYECKOl TalJuIle, ¢ YUCIOBBIMUA XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 0OIee YHUCIO IIEKTPOHOB U
pacupeneneHue UX [0  JJEKTPOHHBIM  CJHOSIM), OOBSCHATH  OoOLIue
3aKOHOMEPHOCTM B HW3MEHECHHHM CBOMCTB DJIEMEHTOB W WX COCIMHEHUU B
npeaenax MajblX NEPUONOB M TJIABHBIX MOArPYNN C YYETOM CTPOCHHS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XHMUYECKUE DJIEMEHTHl, HEOPraHWYeCKHe BeIleCTBa,
XUMUYECKUE peaklnu (110 YKCIIy U COCTaBYy YYaCTBYIOIIUX B PEAKLMU BEIIECTB,
no TermaoBoMy 3G(dEKTy, M0 U3MEHEHUIO CTENEHEW OKUCICHHUS XHMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XHUMUYECKUE
CBOKMCTBA IIPOCTBIX M CIIOKHBIX BEIIECTB, ITOATBEPXKAAs ONMCAHUE IPUMEPaAMU



MOJICKYJIIPHBIX W HWOHHBIX ypPaBHEHHH COOTBETCTBYIOIIUX XHMHYECKHUX
peaKuunii;

COCTaBJISITh YPABHEHUS AJICKTPOTUTHICCKON TUCCOIMAIIMN KUCIIOT, MIEI0YeH H
COJIeH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHMsI peaklMié HOHHOTO OOMEHa,
ypaBHEHUS PEaKIMi, MOITBEPKAAIONINX CYIIECTBOBAHUE T'€HETUUYECKON CBSI3U
MEXy BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;

pacKpheIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa 3THX PeaKIuid;
IPOTrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALLCHUN B PA3IUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo POopMyJie COSAMHEHNUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHYECKOM
peaKiuy;

coOI0/IaTh TPaBWJIA TOJIG30BAHUS XWMHYECKOW TOCYJO0M W J1abOpaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBuUiia 0OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSAMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHX OIBITOB II0
MOJIyYEHHUIO U COOMpaHUIO0 ra3000pa3HbIX BEHIECTB (aMMHUAKa U YIIJIEKHCIIOTO
rasa);

MPOBOJIUTh PEAKIMH, TTOATBEP)KIAIOIINE KAYECTBEHHBIN COCTAaB pPa3IMYHBIX
BCIIIECTB: PAaCMO3HAaBaTh OMNBITHBIM TYTEM XJIOPHA-, OpOMHUI-, HWOAWI-,
KapOoHat-, ¢ocdar-, CcuIMKar-, Ccyiabdar-, TUIAPOKCHI-UOHBI, KaTUOHBI
aMMOHUSI M HOHBI M3YYCHHBIX METAUIOB, TMPUCYTCTBYIONUIME B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OIEpaIlii MBICIUTEIBLHOW NEATETbHOCTH — aHAIW3 M
CHUHTE3, CpaBHEHHE, OO0OOIlEHHE, CUCTEMATH3allMI0, BBISIBJICHUE MNPUYUHHO-
CJICICTBEHHBIX CBSI3ed — Il W3Y4YEHUS CBOMCTB BEIIECTB M XMMHUYECKHX
peaKimii, €CTeCTBEHHO-HAy4YHbIe€ METOJAbl TO3HAHHWS — HaOII0JIeHUE,
U3MEpPEHHE, MOACIINPOBAHUE, SIKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIUn
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 6 1 0 Bbu6mmotreka [JOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 7 1 0 bubnnoreka [JOK
' peakuuii https://m.edso00.ru/7f41a636
Htoro no pazneny 13
Pa3nes 2. HemeTanibl M MX cOeIMHEHUS
bu6nmorexa LIOK
2.1 B .K .B . Bona. 4
OSAYX. BHCIOPOA. BONOPOXR. BoAd 0 0 https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuorteka [IOK
2.2 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 BHCHI\ieHTO]? VIA?r nirbl. Cepa u eé 6 0 0 brbmmorexa LTOK
' PyIHist. &P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepuUCTHKa XUMUYSCKUX Bt LOK
HOJIMOTEeKA
24 VA- LA 7 0 1
OTICNEHTOB rpymisL. AT, Gocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepuUCTHKa XUMHUYSCKUX 6 OK
2.5 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 nomorexa L

erMHI/Iﬁ " UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST

29

. bubnuoreka [JOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AKHENIME METAJUIBL U UX COEAUHEHUS https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposkIe
Bcero u3yueHusi odpa3zoBaTesibHbIe
padoThI padoThI pecypes!
[Teproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnunoreka [JOK
XHMHYECKUX dieMeHToB /. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubmmorexa [OK

B https://m.eds00.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 AMpoTepHbIe OKCHUIBI U THIPOKCHIbI 1

5 Buapl xumMu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

6 «IToBTOpEHUE U YTITyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX Pa3JIeJoB Kypca 8 Kiiaccay

7 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

8 IlonsiTHE O CKOPOCTU XMMHUYECKOU 1 bubnnorexa [JOK
peakuunu. [IoHsTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a



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

[TonsTHE O XUMUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIIKNE HA CKOPOCTh

bu6mmoreka [IOK

9
XUMHYECKON PEAKIIUU U MTOJO0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
10 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
1 HNoHHble ypaBHEHHUSI peaKIHil. bubnuorexa [JOK
[TonsiTue o ruaponuse coneun https://m.edsoo.ru/00add9d4
O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
12 .
3HAHUU https://m.edsoo.ru/00addd12
13 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«XHMMHYECKHUE PEAKIIUI https://m.edsoo.ru/00addecQ
Bo3ayx — cmechk razos. Cocras
14 Bo3ayxa. Kucimopon — anemMeHT u bubmorexa HOK
Hyxa- poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnveckue U XUMHUYECKHE CBOMCTBA
kucioposia. CriocoOb! moydeHust
15 KHUCJIOpO/ia B 1abOpaToOpuu 1 bubnuoteka [JOK
MIPOMBILIEHHOCTH. [IpruMeHeHue https://m.edsoo.ru/ff0d4614
KHUCJIOpOJia. 3arpsi3HEHUE BO3AyXa,
CHOCOOBI €T0 MPEeAOTBPAILCHUS
Bonopoxn. Haxoxxnenue B mpupoae
16 CDI/ISI/IISICCKI/IC u XHMquCKHepCEOﬁCTBa bubmorexa LHOK
https://m.edsoo.ru/ff0d4dd0
Bojopoaa. [IpuMenenne Boopoaa
17 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
18 OO1m1ast XxapaKTepUCTHKA raJIOTeHOB. bub6nuorexa [IOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE

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

xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOICTBA, ITOJIYUYCHHEC bubmorexa [JOK
> HOLY ’ https://m.edso00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomyyeHre CONSTHOM KHCIOTBI bubmorexa LOK
YA €OT ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIH OUH U3 bubnmorexa LOK
P ’ https://m.edso0.ru/00ade488
pEearcHTOB JIaH B H30BITKE
99 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopo, cTpoeHue, pu3nueckue bubnunorexa [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppbl cepol. CepHas KUCIIOTa,
25 (pml/mecm/lz " XI/Il\fI)I/I‘{eCKI/Ie CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHUYECKOe 3arpsa3HEHNe
OKpYKaroIlel cpeibl COETUHEHUIMU
cepbl

https://m.edsoo.ru/00adec8a
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BrIuncienne MaccoBOil JOJIU BBIXO0/1a

bubmuorexa [JOK

27
MPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mmas xapaKTepuCTUKA SJICMCHTOB

28 V A-rpymirbl. A30T, paclipoCTpaHEeHHE bubnnoreka HOK
B IIpupoze, Gpu3nvecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XUMUYECKHUE CBOMCTBA, MOyYECHUE U bubmorexa LHOK

’ y https://m.eds00.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «Ilonyyenne aMMuaka, u3y4eHue ero bubmorexa LHOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnons30BaHre HUTPATOB H COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 no0peHnii. XuMHU4YeCKoe bubmorera [JOK
YRODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpeabl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHas[ KI/ICJ'I((i))Ta q)q)lfmgle)cxne " bubmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B

34 KaueCcTBe MUHEPATLHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoa, pacnpocTpaHeHUE B bubnmnoreka [JOK

npupone, (I)I/ISI/I‘-ICCKI/IC 1N XUMHWYCCKHEC

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

Oxkcuapl yriaepojaa, ux GU3nIecKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36 DKOJOTUYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYrosnbHast KUCI0Ta U €€ CoNu bubmmorexa [JOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
"[losyyeHne yriekucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemnuuii u ero coequHeHus bubmmorexa [IOK
https://m.eds00.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHHUSI»
KonTtponsHast pabota Ne3 o reme
42 «BaxxHelnme HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mrast XxapaKTepUCTHKA XUMHUECKHUX
3JIEMEHTOB — METAJLJIOB.
43 Mertannuueckasi CBSI3b U bu6mmorexa [IOK

METAJUINYECKasl KpUCTAJIINYECKas
pemérka. PU3nYECKUe CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P buGnnorexa LIOK
p N P https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTYyYSHHS
MetaiuioB. CruiaBel. BerauciieHus mo
45 aBHEHUSIM XUMUYCCKUX PEaKU buGnnorexa LIOK
yp PCAKIUH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 [ToHsATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henoumsie meranel https://m.edsoo.ru/00ael4b?2
48 OKcuIbI ¥ TUAPOKCUBI HATPUS U bu6mmorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [llenouyHO3eMeTbHBIC METAILITBI — bubmuorexa [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKécTKkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI K METOMBI €8 bubmmorexa LOK
" https://m.edso0o.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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THIPOKCHIA https://m.edsoo0.ru/00aelc64
56 Keeso bu6mmoreka [IOK
https://m.edso0o.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeje3a bubnunoreka [HOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTEMATH3aLIHS
3HAHUH
[IpaxTnueckas padora Ne 7. Pemenue
59 JKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeiye MeTallIbl U UX https://m.edsoo0.ru/00ae3de8
COCAUHCHHMS
Brrumcnenus no ypaBHEHUSM
XUMUYECKUX PEAKIIUH, €CIIM OJUH U3
50 pEearcHTOB JIaH B U30BITKE WIIN bu6mmorexa [IOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUI
Kontponbnas padota Ne4 o reme
62 «BakHeiinme MeTalIbl U X
COCIUHCHHMS
63 BemectBa u marepuassl B bubmuorexa [JOK
MMOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUe bubnnoreka [JOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennu bub6nuorexa [IOK

9KOJIOTMUYECKUX MPoOIeM

https://m.edso0.ru/00ae4270
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PezepHblit ypok. O0001meHue u bubmumoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0dOa
bubmuoreka [JOK
7 I1 1
6 POMEHKYTOHHAT aTTecTatint https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600mIeHHE 1 1 bubnunoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 9 knace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnnonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»
Tabmuier: [lepuonnueckas cuctema Xumuueckux smemeHToB /1. U.
MenneneeBa, TabirIa paCTBOPUMOCTH, DJECKTPOXUMUUCCKUHN P

HaIIPs’KCHUA MCETAJIJIOB

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -
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IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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