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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1m0 XMMHUM Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3zoBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (pejiepabHOM padodeld MpOrpaMMbl BOCITUTAHUS
MU C Y4ETOM KOHLCIUMUU TIPErojgaBaHusi y4eOHOro Iipeamera «XuMUs» B
oOpa3oBaTelbHBIX opraHu3anusax Poccurickon denepauu.

[IporpaMmma mo XuUMUM JAET MPEJICTABICHUE O LEIIX, OOIer CcTpaTeruu
00yueHMsl, BOCIMUTAHUS U Pa3BUTUA OOYyYAKOIIMXCS CpPEJICTBAaMHU y4eOHOro
peaMera, yCTaHABJIUBACT 00s13aTeJIbHOE [IPEAMETHOE CoJIep KaHue,
[IpEAYyCMATPUBACT PaCHpEC/ICHUE €ro I0 KiaccaM U CTPYKTYPUPOBAHUE I10
pazjejaM U TeMaM [porpaMMbl I10 XUMHHU, OIPEJACIICT KOJIUYCCTBEHHBIE M
KaQuEeCTBEHHBIEC XapaKTEPUCTUKH COJICpIKAHUS, PEKOMEHIYEMYIO
[IOCJIECIOBATEIIbBHOCTh  M3YYEHUS XUMUM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJMETHBIX  CBSI3€M, JIOTUKM y4e€OHOro mporecca, BO3paCTHBIX
OCOOEHHOCTEH OOYy4YarlIlUXCs, OIPEAe/IseT BO3MOXHOCTH MpeaMeTa  JUls
peanu3zauuu TpeOOBaAaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOU
[IporpaMMbl Ha YPOBHE OCHOBHOI'O OOLIEro 0oOpa3oBaHUs, a TaKKe TPeOOBAHUH K
pe3yJibTaTaM O00y4YEHUS XMMUU Ha YPOBHE LICJICH U3YUYCHUS MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-II03HABATEIILHOU JIEATEIIBHOCTH OOYYarIerocss I10 OCBOCHUI)
y4eOHOTr0 COJICpIKaAHUS.

3HAaHUE XUMHHU CIIY)KUT OCHOBOM i (DOPMHUPOBAHUS MHUPOBO33PCHHUS
00y4arIerocs, €ro IpeaCcTaBICHU O MaTEpUalbHOM €JUHCTBE MHUpa, BAXKHYHO
pOJIb UTrparOT (OPMHUPYEMBIE XHUMHUEH MPEJACTABICHUS O B3aUMOIIPEBPAICHUIX
YHEPIrUM U 00 HSBOJIKOIUU BEIIECTB B IIPUPOJIC, O MYTAX PEHICHUS TII00aIbHBIX
npo0JIeM YCTOMYUBOIO PA3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, DHEPreTUYECCKOM,
[MUILIEBOM U AKOJIOTUYECKOUN 0€30IIaCHOCTH, MPOOJIEM 3IpaBOOXPAHECHHUSI.

N3ydyeHue XuMuu:

CIIOCOOCTBYET  peajld3allid  BO3MOXKHOCTEH  JJIs  CaMOpPa3BUTUS W
(GOpMHUPOBAHUS KYJIBTYPhI JINYHOCTH, €€ 001eH U (PYHKLIMOHAJIBHOW I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4YarIUXCsi, HABBIKOB HMX CaMOCTOATEJIBHOM  Yy4eOHOU  JICATEIIbHOCTH,
YKCIIEPUMEHTAJIbHBIX M  MCCIIEJIOBATEIIbCKUX YMEHUH, HEOOXOJUMMBIX KaK B
[TOBCEHEBHOM KU3HU, TaK U B IPO(PECCUOHATIBHOU JIESITEIIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsi/1a HA €IUHCTBO IMPUPOJBLI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TaroM B ()OpPMUPOBAHUU €CTECTBEHHO--HAYYHOU I'PAMOTHOCTH 00yYarOIIUXCH;



CIIOCOOCTBYET (DOPMHUPOBAHUK) ILIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B YKOJIOTHYECKOE
o0Opa3oBaHUE 00YYAKOIINXCS.

JlanHbIC HaIpaBJIEHUsS B OOYYEHUM XHUMHHU OOECIEYMBAKOTCS CIEUH(DUKON
COJEpXKAaHUS  y4e€OHOro  MIpeaMETa, KOTOpPBbIA  SIBJACTCS  IE€Jaroru4ecKu
aJlalITUPOBAHHBIM OTPaK€HUEM 0a30BOM HAYKU XUMUM Ha OIPEIACIIEHHOM ATare €€
pa3BUTHSL.

Kypc xumun Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAKOIIUMHUCSA CUCTEMbI IE€PBOHAYAJIbHBIX MOHATHA XUMHUHU, OCHOB
HECOPraHUYECKOM XUMHUM UM HEKOTOPBIX OTIC/IIBbHBIX 3HAYUMBIX ITOHATUU
OpPraHUYECKOU XUMUH.

CtpykTypa coJiepKaHUS MpOorpaMMbl 10 XUMUHU C(OPMUpPOBAHA HA OCHOBE
CUCTEMHOI'0 mojaxoaa K €€ uzyuyeHuro. CojepkaHue CKJIAJbIBA€TCS U3 CUCTEMbI
[IOHATUN O XUMUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBbI ITOHATUN O XUMUYECKOU
peakiuu. O0€ 9STU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 IPUHLIUITY
[IOCJIE/I0OBATEILHOIO PAa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX IPE/ICTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /I. 1. MenieneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

— IIPEACTaBJICHUM 00 HSJIEKTPOJIMTUYECKONM JUCCOLMALIMA BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS pPACCMATPUBAKOTCA HA OCHOBE OMITUPUYECKHU
MIOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAKOTCS IMOCIEA0BATEILHO OT OJIHOTO
YPOBHS K JIPYTrOMY, BBITIOJIHAS (DYHKUIMU OOBSICHEHUS U ITIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEH IMPAKTUYECCKOTO IIPUMEHEHUS U MOJIYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHHE MporpaMMbl [0 XHUMHH  CIIOCOOCTBYET  (hDOPMUPOBAHUIO
[PEACTABICHUA O XUMUUYECKON COCTAaBJIAKOIIECH HAYyYHOU KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPOJIbl, IECHHOCTHOT'O OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJ1aM
[MO3HaHUs B Hayke. M3ydyeHue XUMUHU MPOUCXOJUT C MPUBJICYCHUEM 3HAHUU U3
paHee U3YUYECHHBIX YYEOHBIX IpeaMeToB: «Okpyxkaromu Mup», «buosorus. 5-7
KJ1acCh» U «PU3UKa. 7 KIIacey.

[Ipy wU3ydeHHMH XUMHUU [POUCXOJUT (DOPMUPOBAHUE 3HAHUU OCHOB
XUMUUYECKONW HAyKHU KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOM
JICATEJILHOCTHA YEJIOBEKAa U KAK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpPBI. 3ajaya
y4eOHOro mpejaMera COCTOUT B ()OPMUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUU —
BAYKHEHUIIIMX (PAKTOB, IOHITUM, 3aKOHOB U TEOPETUYECCKUX MOJIOKEHUM, IOCTYITHBIX
00001EHUIT MUPOBO33PEHUYECKOIO XapaKTepa, si3blKa HAyKU, B IIPUOOILIEHUU K



HAay4HbIM METOJIaM ITO3HAHMS MPU U3YYCHUM BEIIECTB U XUMUYECKUX PEAKIUI, B
(GOpMUPOBAHUM U PA3BUTHHU MO3HABATEIBHBIX YMECHUN U UX IPUMEHEHUHU B Y4E€OHO-
[I03HABATEJILHOU U YU4€OHO-MCCIIE0BATEIIbCKON ACATEIbHOCTH, OCBOCHUHU ITPABUJI
0€e30MacHOro O0paIIeHus C BEIECTBAMHU B ITIOBCEIHEBHOM KU3HHU.

[Ipy M3y4yeHUH XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaKHOE
3HAYCHUE MPUOOPEIIN TaKUE LIEJIU, KaK:

— (OpMUpPOBAaHUE MHTEJUICKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUID, COTPYJAHUYECTBY, CAMOCTOSITCJIBHOMY MPUHSATUI) PEILICHUH,
CITOCOOHOM aanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HAIIPaBJICHHOCTh OOY4YEHUsT Ha CHUCTEMATUYECKOE  IPUOOIIECHUE
00yYarIIMUXCs K CaMOCTOATEIIbHOW IO3HABATEJIbHOM JIEATEIIbHOCTH, HAy4YHBIM
METOJaM MO3HaHUS, (POPMUPYIOIIUM MOTHBALUIO U PA3BUTHE CIIOCOOHOCTEM K
XUMUU;

— o0ecrie4yeHue yCJII0BUM, CIOCOOCTBYIOUIUX IMPUOOPETCHUID 00YUYArOIIUMHUCS
OIbITa Pa3HOOOpA3HOM JCATEIBHOCTH, IO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEPCAJIILHOEC 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JAEATEIIBHOCTH,;

— (opmupoBanue o0HIEeH (QPYHKIMOHAJIBHOM M €CTECTBEHHO-HAy4YHOMU
rPaMOTHOCTH, B TOM YMCJIE YMEHUU OOBSICHSATH M OLIEHUBATh SIBIICHUS
OKPYKAKIIEr0o MHUpa, UCIOJB3ys 3HAHUS U OIIBIT, IMMOJYYEHHBIC IPH H3YUYCHUU
XUMUH, IPUMEHSITh UX [IPU PELICHUH ITPOOJIEM B TOBCEIHEBHOM KU3HU U TPYJI0BOU
NEATEIIbHOCTHU;

— (opmupoBaHue y OOyYarOIIUXCSd T'yYMAHUCTHYECKUX OTHOIICHUU,
[MOHUMAHUs [EHHOCTH XWUMHUYECKUX 3HAHUK JUIS BbIPAOOTKU HKOJIOTHYECKU
[[€JIECOO0OPA3HOTO IIOBEJACHUS B OBITY W TPYAOBOM JEATEIILHOCTH B LEJISX
COXPAHEHUs CBOET0 3JI0POBbs U OKPY)KAIKOLIECH IIPUPOIHOU CPEJIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUK) HA OCHOBE YCBOCHUS OOIECYETIOBEUYECKUX ILIEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOPY INMpO(dUIIs U HAIPABICHHOCTH JAJIbHEHUIIIETO
00y4YeHUS.

OO01iee 4uClIo YacoB, OTBEIAEHHBIX JUISI U3YYEHUS XMMUU HA YPOBHE OCHOBHOIO
obuiero obpaszoBanusi, cocrapiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEeN0), B 9 kiiacce — 68 4yacoB (2 yaca B HEJICIIHO).



COAEPKAHUE OBYYEHMUSI

8 KUIIACC

IlepBoHaYa/IbHbIEe XHMUYECKUE IOHATHS

[Ipeamer xumuu. Posib XUMUM B JKU3HHU 4YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena u BewiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArpEraTHo€ COCTOSIHUE
BeulecTB. [loHsaTre 0 MeTronax 1o3HaHUs B XUMHUHM. YHUCTBIE BEILIECTBA U CMECH.
CriocoOblI pa3/ieIcHUs] CMECEH.

ATOMBI U MOJICKYJIbI. XUMHUYECKHE HJIeMEHTbl. (CHUMBOJIBI XUMHUUYECKUX
31eMEHTOB. [IpoCcThIC U CII0KHBIEC BELIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENIbHAsA aTOMHas mMacca. OTHOCUTEIIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J10JIsi XUMUYECKOTO AJIEMEHTA B COCIMHECHUMU.

KoimuecTBo BemecTa. Mosib. MosisipHas macca. B3auMOCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €JuHUI] BemecTBa. Pacuérel mo dopmyiiam
XAMUYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUUYECKAsl pEaKIUs U €€ IPU3HaKHU.
3aKOH COXpaHEHMsI MacChl BelECTB. XUMUUYECKUE ypaBHeHMs. Kiaccudukanus
XUMUYECKUX PEAKIUMN (COCAMHEHUS, Pa3JIOKEHUS, 3aMEIICHUS, OOMEHA).

Xumuueckuu IKCnepumMerHm:

3HAKOMCTBO C XUMHYECKOU MOCYJA0U, MpaBUIaMKU padOThl B JIaDOpATOPUU U
npuéMaMu oOpamieHus: ¢ J1adopaTOPHBIM O00OPYAOBAHUEM, U3YUYCHUE U OIMHUCAHUEC
(GU3MYECKUX CBOMCTB 00pa3l0OB HEOPraHUYECKUX BEIIECTB, HAOJIIOJICHUE
buznueckux (IUIABJICHUE BOCKa, TasHUE JIbJla, pAacCTUpPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCALUs BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYHU, IMPOKAIMBAHUE
MEJHOM IPOBOJIOKH, B3aUMOJICCTBUE MeJla C KUCJIOTOW) SIBJICHUM, HAOIIOICHUE U
OIKMCAHUE TIPU3HAKOB IPOTEKAHUs XUMHUYECKUX peakUUd (pa3jiokKeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCJIOTHI C XJIOPUJIOM Oapusi, pa3JIoKEHUE TUJPOKCHJIA
meau (1) mpu HarpeBaHUM, B3aUMOJICUCTBHUE XKeJjie3a ¢ pacTBopom coyii meau (1I),
M3y4YEHHUE CIIOCOOOB pa3JICICHUss CMECE: C MOMOIINBK MarHuTa, (pUIbTPOBAHUE,
BbIIIApUBAHUE, JUCTUUIALUA, XpoMaTorpadus, MpoBEACHUE OYUCTKU MTOBAPEHHOM
COJI, HAOJIOJAECHHME U  ONUCAHUE  PE3YJIbTaTOB  MPOBEJACHUSA  OIbITA,
WIUTFOCTPUPYIOUIETO 3aKOH COXPAHEHWUsT MAaCChl, CO3J[aHUE MOJICIICH MOJICKYJI
(IapOCTEPIKHEBBIX ).

BakHenue npeacTaBUTEIH HEOPraHMYECKHX BellecTB

Bo3ayx — cmech ra3zos. CocraB Bo3ayxa. Kuciaopoa — 3JIeMEHT U IIPOCTOE
BemecTBO. HaxoxnaeHue Kuciaopojia B Ipupojie, (PU3UYECKHe M XUMHYECKUE
ceorcTBa (peakuuu ropenus). Oxkcupabl. [Ipumenenue kucinopona. CrocoObl
[OJIYYEHUsI KUCJIOpoJa B JIaDoOpaTOpUM U MOPOMBILUICHHOCTUH. KpyroBoport
Kuciiopoja B npupoje. O30H — aJu1oTpoItHast MOAU(pUKALUS KUCIIOPO/Ia.



TenmoBor >pPekT XUMUYECKON peakluh, TEPMOXUMUUYECKUE YpaBHECHUS,
9K30- U SHAOTEPMHUYECKHE peakluHu. TOIUIMBO: yroJib U METaH. 3arps3HCHUE
BO3J1yXa, YCUJICHUE ITAaPHUKOBOI0 3 (PeKTa, pa3pymeHUe 030HOBOT'O CIIOI.

Bomopoa — 3JIeMEHT M IpOoCTOE BelecTBO. HaxoxaeHue Boopo/ia B IpUpo/ie,
(pu3myeckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI morydyeHus. Kuciaorsl
U COJIU.

Moisipaeii 00b€M  ra3oB. Pacuérbl 10 XUMHUYECKHUM  YpaBHEHUSIM.

dusnyeckre CBOKMCTBA BObI. Bojia kak pacrBopurtelib. PacTBOpHI.
HaceplllieHHbIE W HEHACBIICHHBIE pacTBOPbI. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBasi 10151 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOJIbl. OCHOBAHMUSA.
PoJib pacTBOpPOB B MPUPOJIEC U B KU3HU 4elloBeKa. KpyroBopoT BOjbl B IIPUPOJIE.
3arpsi3HEHUE MPUPOIHBIX BOJI. OXpaHa U OYKUCTKA IPUPOIHBIX BOJI.

Knaccudukanus HeopraHudeckux coeauHeHui. Oxcuabl. Kitaccudukanus
OKCHIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIIOTHBIC, aM(dOTEepHbIC) U
HecojieoOpasyromme. Homenkiarypa okcuaoB. Dusnyeckue M XUMHUUYECKUE
CBOMCTBA OKCHUJIOB. [loiryuyeHue OKCUI0B.

OcHoBanus. Kinaccudukanus oOCHOBaHHH: IIEJIOYM U HEPACTBOPHUMBIEC
ocHoBaHMs. HomeHkinarypa ocHoOBaHUU. PU3UYECKHUE U XUMHUYECKUE CBOMCTBA
OCHOBaHUM. [loJryyeHUEe OCHOBAHUIA.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciior. @u3ndeckue u
XUMUUYECKUE CBOMCTBA KUCIOT. Psij aktuBHoctu MerauioB H. H. bekerona.
[lonydyeHUe KUCIoT.

Comu. Homenknarypa coliicii. @PU3N4YECKUE U XMMUYECKHUE CBOMCTBA COJICH.
[lonyueHue colien.

['eHeTHUECKas CBA3b MEXK/y KJlacCaMU HEOPTraHUYECKUX COCAUHECHHUIA.

Xumuueckuu IKCnepumMenm:

KAUYECTBECHHOE OIPEICIICHUE COJICPKAHUsI KUCIIOpOo/ia B BO3AyX€E, MMOJIYYECHUE,
coOMpaHue, pacro3HaBaHUE UM HU3YUYECHUE CBOUMCTB KHUCIIOPOJA, HAOIIOACHUE
B3aUMOJICCTBUS BEIIECTB C KUCJIOPOJOM U YCJIOBUS BO3HUKHOBECHUSA U
[IPEKpalllCHUs TOPEeHUs (Mokapa), O3HaAaKOMJICHHUE C 00pa3laMu OKCUIOB U OIUCAHUE
UX CBOHMCTB, MOJy4EHHE, COOMpaHUE, pacllO3HABAHUE U U3YYECHUE CBOMCTB
BOJOpO/ia (rOpeHue), B3auMOJAEeUCTBUE BOLOpoaa ¢ okcuaom Meau (1) (Bo3mMokHO
MCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), HAOJKOJICHUE 00pa31[0B BEIIECTB KOJIUYECTBOM
1 MoJb, HcCIeqOBaHUE OCOOEHHOCTEM PpaCcTBOPEHUs BEHIECTB C pa3jIMYHOU
PACTBOPUMOCTBIO, IPUTOTOBJIICHUE PACTBOPOB C OIPEJICIIEHHON MAaCCOBOM JOJIEH
PACTBOPEHHOI0 BEUIECTBA, B3aUMOJICUCTBUE BOJIbI C MeETa/UlaMu (HAaTpUEM U
KaJibliieM) (BO3MOXKHO HCIIOJIb30BAHUE BUJICOMATECPUAJIOB), HUCCIIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOJIKOJICHUE U3MEHEHUS
OKpPACKH UHJIUKATOPOB B paCTBOPAX KUCJIOT U LIECJIOYEH, U3YUYECHUE B3aUMOJICHCTBUSA



okcujia meau (II) ¢ pacTBOpoM CepHOM KUCIIOTHI, KUCJIOT ¢ METaJIaMU, peaKIuu
HEUTpaIU3aluM, IMOJIYYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OHOI'O
METaJUla JIpyruM U3 pacTBOpa COJIM, pEUICHUE YKCIIEPUMEHTAJIbHBIX 3aJ1a4 110 TEME
«BaxkHenume KjiacChbl HEOPraHUYECKUX COCITUHEHUI.

Ilepuoanyeckud 3axkoH U Ilepuoauyeckass cucreMa XHMHYECKHX
yiemeHToB /. U. MenaeneeBa. CrpoeHue aromMoB. XHMHYECKAsl CBSA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE PEeaKIUU

[lepBble TONBITKM KIACCU(UKALMU XUMHYECKUX dJIeMeHTOB. lloHsATHE O
rpylmnax CXOIHBIX 3JIEMEHTOB (IIECJIOYHBIE U 1ICJIOYHO3EMEIIbHBIC METaJllbl,
rajioreHbl, MHEPTHBIE Ir'a3bl). DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(POTEpHBIE OKCHU/IbI
U TUAPOKCU/IBI.

[lepuonnueckuut 3akoH. [lepuoanueckas cucrema XuMHUUYECKUX JIEMEHTOB /1.
1. Menneneesa. KoporkonepuogHas v JuinHHOINIEpuoaHas popmsl [lepuoauueckon

cuctembl xumudeckux sjiemeHtoB Jl. M. Meunpaeneesa. [lepuojibl U rpymniisl.
DOU3NYECKUN CMBICII IIOPAJKOBOIO HOMEpPA, HOMEPOB IIEPUOIA U IPYIIIILI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sijiep. M3oTorbl. DneKkTpoHbl. CTpoeHHE
3IEKTPOHHBIX  000JI04eK aTOMOB mepBbIX 20 XUMHUYECKUX  DJIEMEHTOB

[Tepuoauueckon cucremsl . 1. Menjeneea. XapakKTepUCTUKA XUMUUYECKOTO
3JIEMEHTA 110 ero moJiokeHuro B [lepuoguueckon cucreme /1. 1. Menaeneena.
3aKOHOMEPHOCTU M3MEHEHUs pajidyca aTOMOB XHUMHYECKUX HJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U [IEPUOJIaM.

3HaueHue [lepuoguueckoro 3akoHa u [lepuouueckom CUCTEMbl XUMHUYECKUX
3JIEMEHTOB I pa3BUTUs Hayku U Ipaktuku. Jl. WM. MenueneeB — yd€HbIU U
rpakJaHHH.

Xumuyeckasi CcBsA3b. KoBalieHTHas (IOJIsipHAss W HEIOJIsApHAsi) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBSA3b.

CreneHb OKUCIHEHUS.  OKUCIUTEIbHO--BOCCTAHOBUTEJIBHBIE  PEAKIUH.
[Iporieccrl OKUCIIEHUS U BOCCTAHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu yIKcnepumenm:

M3y4yeHUe 00pa3loB BEIICCTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
FMIPOKCHUIA [MHKA C pacTBOpaMy KHUCJIOT W LIEJI0YEH, IPOBEJICHUE OIIBITOB,
WIUTFOCTPUPYIOLUX  TPUMEPbl  OKUCIIUMTEIbHO-BOCCTAHOBUTEIIBHBIX  peaklUu
(ropeHue, peakiuu pa3yioKEHUs, COCIUHEHUA ).

Mescnpeomemmnuvie ceasu

Peanm3anusi MEXIPEJIMETHBIX CBS3€M NPU U3YYECHUU XUMHU B 8 KJlacce
OCYILECTBIISIETCS 4YE€pe3 HUCII0JIb30BAHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
[IOHATUM, TaK U MOHATUM, SBJAIOIIMXCSA CUCTEMHBIMU U1 OTACIIbHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOT'O I[UKJIA.



OO01ue eCTeCTBEeHHO--HAYYHbIC IMOHATUS: Hay4YHbIN (paKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CHHTE3, KIacCU(pUKALMs, IEPUOJUYHOCTh, HAOJIOJICHUE,
YKCIICPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3uka: MaTepus, aTOM, IEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaJIMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUUYECKUM 3apsiji, BEILICCTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHUE BEUIEeCTBa, Tra3, (U3UYECKUE BEJIUYUHBI, €IUHUIIbI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE€3/1bl, COJIHIIE.

buonorus: porocunres, apixaHue, ouocoepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIEC ITOPO/IbI, MTOJIE3HBIE
M CKOIIA€MbI€, TOIJIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTrBo u XuMH4ecKasi peakuus

[lepunonanueckui 3akoH. [lepuoanueckas cucreMa XMUMHUYECKUX JIEMEHTOB /1.
. MenaeneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTM B HU3MEHEHUM CBOWCTB
XUMUYECKHUX AJIEMEHTOB IMEPBbIX TPEX MEPUO0B, KaJIUsl, KaJIbILU U UX COCTUHECHUN
B COOTBETCTBUU C TMOJIO)KEHUEM 7HjeMeHTOB B llepuoauueckorn cucreme u
CTPOCHUEM UX aTOMOB.

CTtpoeHue BemiecTBa: BUAbl XUMHYECKOU CBsI3U. THIIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAIUIMYECKOU PEUIETKUA U
BUJ1a XUMHUYECKOU CBS3HU.

Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECCTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K pa3jId4YHbIM KjlacCaM HEOPraHUYeCKUX
COCJIMHECHU, TeHETUYECKasl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XUMUUYECKUX PEAKIUM 110 PA3JIMYHBIM ITPU3HAKAM (T10 YUCITY
M COCTaBY YYaCTBYKOIIUX B PEAKIUM BEUIECTB, IO TEILUIOBOMY A(DPEKTy, IO
U3MEHECHUK) CTEICHEH OKHUCJICHUST XUMHYECKUX JJIEMEHTOB, 10 OOpAaTUMOCTH, IIO
YYaCTUIO KaTajau3aTopa). JK30- U HHJAOTEPMUYECKUE PEAKIUU, TEPMOXUMUYECCKUE
ypaBHEHMUS.

[lonsatue o ckopoctd Xumuueckou peakiuu. [lonstue o0 oOpaTuMbIX U
HEOOpaTUMBIX XUMUYECKUX peakuusixX. [IoHsATHE O rOMOr€HHBIX U rE€TePOTrE€HHBIX
peakuusix. [lonsarue o karanuse. [loHATHE 0 XUMUYECKOM paBHOBECUHU. DaAKTOPHI,
BIIMSIOLINE Ha CKOPOCTh XUMHUYECKOM pEaKUUd U MOJIOKECHUE XUMHUYECKOTO
pPaBHOBECUS.

OKUCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIE  PEAaKIMM,  JJIEKTPOHHBIM  OaliaHC
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHOU pEaKIUH. CocraBiieHUE YPaBHEHUU
OKHUCJIUTEIIbHO--BOCCTAHOBUTEJIBHBIX  pPEaKLUUMKA €  HUCIIOJIb30BaHUEM  METO/Ia
IEKTPOHHOIO OaliaHca.



Teopust AJIEKTPOJIUTUUECKON TUCCOLUUALIUUA. DIJICKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHsl, aHHMOHbI. MeXaHU3M JAUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOM CBsI3U. CrerneHb qucconuanui. CUibHbIE U CJ1a0bIE JIEKTPOJIUTHI.

Peakiiuu HOHHOrO OOMEHa. Y CJI0BUS MIPOTEKAHUS PEaKI[Uii HOHHOIO OOMEHa,
[IOJIHBIE U COKpAlIEHHBbIE WOHHBIC YypaBHEHUS peakiuil. CBOWCTBA KHUCIIOT,
OCHOBAHMU U COJIEH B CBETE IPEACTABICHUMN 00 JICKTPOJIUTUYECKOUN JUCCOLUALINY.
KadecTBeHHbIE peaKlIMU Ha UOHBIL. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuu IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — META/UIOB M HEMETa/UIOB (rpadura W ajimasza), CJIOXKHBIX BEIIECTB
(XJ10pu/1a HATPHUS ), UCCIICJIOBAHUE 3aBUCUMOCTHU CKOPOCTH XUMUYECKOU pPEaKIUU OT
BO3JCUCTBUSL  Pa3jIMYHBIX  (PAKTOPOB, MCCIECIOBAHUE  AJICKTPOIPOBOJHOCTH
pPacTBOPOB BEILIECTB, IPOLIECCa JUCCOLUALUU KUCIIOT, HIEJIOYEH U COJICH (BO3MOXKHO
MCIIOJIb30BAHUE BHUJICO MATEPHAJIOB), IIPOBEJACHUE OIBITOB, HUIKOCTPUPYIOIIUX
[PU3HAKK IIPOTEKAHUSI peakUud HMOHHOro obOmeHa (oOpa3oBaHME OcCaJIKa,
BBIJICJICHUE Ta3a, O00pa30BAaHUE BObl), OIMBITOB, WUIKCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKUUN (TrOpeHUE, peaklUuud pas3jIoKEHUs,
COC/IMHCHMs), paclO3HABAHUE  HEOPraHUYECKHX  BEUIECTB C  [OMOUIBIO
KaYE€CTBECHHBIX PEAKI[UI HAa MOHBI, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3a/1ay.

HeMeTa/u1bl M UX COeTHHEHHSA

OOmrast xapakrepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakKTepHbIC CTEIEHU OKUCIIeHUs. CTpoeHUEe U (PU3NYECKUE CBOUMCTBA IPOCTHIX
BEIIECTB — raJIOr€HOB. XMMUYECKHUE CBOMCTBA Ha IIpUMeEpe XJiopa (B3auMOJICHCTBUE
C METajulaMd, HEeMeTaylaMu, ueiioyamu). XiopoBojopod. ColisiHasi KUCIIOTA,
XUMUYECKUE CBOMCTBa, [OJIy4eHUE, IIpUMEHeHue. JleucrBue Xxjiopa W
XJIOPOBOZIOPO/1a Ha OPraHU3M 4YeJIoBeKa. BakHen e XJIOpubl U UX HaXO0XKJICHHUE B
[IPUPOJIE.

OOmas xapakrepuctuka 3jeMeHTOB VIA-rpymrbl. OCOOEHHOCTU CTPOCHMUS
aTOMOB, XapaKTEepHbIC CTENEeHU OKUCICHUA. CTpoeHUe U (PU3HUUYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPOIHBIE MOAU(DUKALIUN KUCIIOPOa
U cepbl. XUMHUUYECKHUE CBOUCTBA cepbl. CepoBOJOPOJI, CTpOCHUE, (DUUUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHBI Cepbl KaK IMPEJICTABUTEIM KUCJIOTHBIX OKCHJIOB.
CepHas Kuci0Ta, (PU3NYECKUE U XUMUUYECKHUE CBOMCTBA (00IIHE KaK IPEACTaBUTEIIs
KJIacca KHUCJIOT U crnenuduueckue). XUMUUYECKUE PEaKIMU, JIeXKaI[Ue B OCHOBE
[IPOMBIIIUICHHOI'O CII0CO0a MOJYy4YeHUsI CEpHOU KUCIIOThI. [IpumMeHeHue cepHoi
KuciioTel. CoJlM CEepHOM KHUCJIOTHI, KauyeCTBEHHAs pEaKIus Ha CYJb(aT-HOH.
HaxoxaeHue cepbl U €€ COCIUMHEHUMH B mpupoge. XHUMHYECKOE 3arps3HCHUE
OKPYKaroUIEe Cpelibl COCAUHCHUSIMU Cepbl (KUCIOTHBIC [O0XKIU, 3arpsA3HCHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALCHUS.



OOmrast xapakTepucTtuka 3J1eMeHTOB VA-rpyrmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTCIECHU OKUCIICHUS. A30T, paclpOCTpaHEHUE B IIPUPOJIE,
(bu3nyecKue U XUMHUYECKUE CBOMCTBA. KpyroBopotT azora B mpupoje. AMMHUAK, €ro
(GU3UYECKUE U XUMUYECKUE CBOMCTBA, MOJyUYeHUE U puMeHeHue. CoJli aMMOHUS,
X (U3NYECKUE U XUMUUYECKHUE CBOMCTBA, pUMEeHeHUe. KayecTBeHHAs peakius Ha
MOHBbI aMMOHHUS. A30THas KHUCJIOTa, €€ IMOJyYeHUE, (PU3UYECKHUE U XUMUYECKHUE
CBOMCTBa (0OOIIME KakK IIPEACTAaBUTENISI Kjacca KUCIOT U CHEeHU(PUYECKUE).
M criosib30BaHUE HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPAJIbHBIX YI00PECHUI.
XUMHUYECKOE 3arps3HEHUE OKPYKAFOILIEU CPEJIbl COCIMHEHUAMM a30Ta (KUCIOTHBIE
NOXKIW, 3arps3HEHUE BO3JyXa, IIOYBBI U BOJIOEMOB). Dochop, amIoTpomnHbIE
moaudukauuu docdopa, puszudeckue u xumuueckue cpoictra. Okcupa docdopa
(V) u docdopnHas kuciiora, PU3NYECKUE U XUMHUYECKHE CBOKCTBA, IOJIYYCHHUE.
Hcnonbs3oBanue hochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHUH.

OOmas xapakrepuctuka 3jeMeHTOB IVA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIICHUS. Y TJIEPOJ, aJUIOTPOITHbIE MOAU(DUKALIUH,
pacnpoCTpaHEHHUE B MPUPOJIC, (PU3UUYECKUE U XUMUUYECKUE CBOMCTBA. ACopOLuUs.
Kpyrosopor yriepona B mnpupoae. Okcujibpl yriepoaa, HUX (PU3HYECKHE U
XUMUYECKUE CBOMCTBA, JECWUCTBUE HaA JKUBBIC OpPraHU3Mbl, IIOJIYUCHUE W
[PUMEHEHUE. IJKOJIOTHYECKUE MPOOJIEMBbI, CBA3aHHBIE ¢ OKCUJIOM yriepona (IV),
rMII0TE3a IJI00AIbHOTO IOTEIUICHUST KJMMara, NapHUKOBBIA A(dekT. YrolsbHas
KUCJIOTa U €€ CcOoJiM, UX (PU3UYEeCKMEe U XHUMHYECKUE CBOKCTBA, MOJIYYCHHE WU
npuMeHeHre. KauvecTBeHHass peakuus Ha KapOoHaT-wOHBbI. M crosib3oBaHue
KapOOHATOB B ObITY, MEAULIMHE, IIPOMBIIUJIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHayYalIbHBIC MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCJIMHECHUAX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCJIOTA).
[IpupoaHbie HCTOYHMKHU YIJICBOAOPOJIOB (yrojb, IPUPOJHBIA Tra3, HEPTh),
MPOJYKThl UX IepepaboTKu (OCH3UH), UX pOJIb B OBITY M IMPOMBIIIICHHOCTH.
[IoHsATHE O OMOJIOTMYECKU BaXKHBIX BEUIECTBAX: KUpaX, O€JIKaX, yriieBojgax — U Ux
pojii B KU3HU 4YelloBeKa. MarepuajibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHUN.

KpemHuii, ero @Gu3n4YecKue H XUMHUYECKHME CBOHCTBA, IIOJIY4YECHUE U
npuMeHeHue. CoeqUHEeHUsT KpeMHUs B ripupojie. O01ue npeacTaBieHus 00 OKCHUIE
kpemHus (IV) u kpemuueBor kuciaore. CHUIIMKATBI, UX HUCIOJIb30BaHUE B OBITY, B
[IPOMBINUJICHHOCTU. Ba)kHeHIlMe CTPOUTENIbHBIC MaTepHuajibl: KepaMHUKa, CTEKJIO,
[eMEeHT, ©OeToH, xene300eToH. [IpoOiiembl  Oe30MmacHOr0  UCIOJIL30BAHUS
CTPOUTEJILHBIX MAaTEPUAJIOB B ITIOBCEHEBHOM KU3HU.

Xumuueckuu yIKcnepumenm:

M3y4eHue oOpa3lO0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCJIOTHI,
[IPOBEJICHUE KAYECTBECHHBIX PEAKLMU HA XJIOPU/I-MOHBI U HAOJIOJICHUE ITPU3HAKOB



UX TIPOTEKAHUs, OIBITHI, OTPAXKAKIIME (DUZUUYECKUE U XUMHUUYECKUE CBOMCTBA
rajJJoreHOB M HUX COCJUHEHUM (BO3MOKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHUE ¢ 00pa31iaMU XJIOPUI0B (TraJIOreHU10B), 03HAKOMJICHUE ¢ 00pa3LaMu
ceppl U €€ COCAUHEHUSAMHU (BO3MOXKHO HCIIOJIB30BAaHUE BUJICOMATECPUAIIOB),
HaOIrOICHUE MTpolLiecca OOYIJIMBAHUS caxapa I10J] ICMCTBUEM KOHLICHTPUPOBAHHOM
CEPHOM KUCJIOTHI, U3YYECHUE XUMUUYECKUX CBOUCTB pa30aBICHHON CEPHOM KUCIIOTHI,
[IPOBEJICHUE KAaUYECTBEHHOW peaKlMU Ha CyJib(aT-uoH U HAOIIOACHUE MpU3HAKa €€
MPOTEKAHUS, O3HAKOMJICHHE ¢ (PM3MYECKHUMH CBOWCTBaAMM a30Ta, pocdopa u ux
COCJIMHEHUN (BO3MOYKHO HCII0JIb30BAHUE BUIEOMATEPHUAIOB), 0Opa3liaMu a30THbBIX
u (ochOpHBIX YJIOOpEHUM, MOJYyYEHUE, COOMpaHUE, PACIIO3HABAHUE M U3YUYCHHUE
CBOMCTB aMMHaKa, MPOBEJACHUEC KAUYECTBCHHBIX pPEaKIUl HAa HOH aMMOHUS U
dbochar-uoH U HU3YyUYECHHME [PU3HAKOB HUX MPOTCKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTBI C MEIbK (BO3MOXHO WCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HU3YYCHUE MOJIECJICH KPUCTAUIMYECKUX PEHIETOK ajmasa,
rpadura, QysiepeHa, 03HAKOMJIEHUE C MPOLECCOM aJIcOpOLMM pPacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOMUCTBOM IIPOTUBOTa3a, IIOJYYECHUE,
coOUpaHue, pacliO3HaBAHUE U U3YUYECHHUE CBOWMCTB YIJICKUCJIOTO ra3a, IMPOBEJICHUE
KAYE€CTBECHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MTPU3HAKOB UX
[IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKUMEH CHUIUKATHOW IPOMBIIIIEHHOCTH,
pEIICHUE HKCIIEPUMEHTAJIBHBIX 3a/lad Mo Teme «BaxnHeuumne HeMeTaulbl U UX
COCIUHECHUS.

MeTajiibl 1 X COeAMHEHUS

OOmrast XapakTepuUCTUKA XUMHUUYECKUX AJIEMEHTOB — METAJLIOB HA OCHOBAHUM
UX mnoJioxkeHus B llepuoauueckon cucremMe xumMuuyeckux najiementos JI. U.
MenpeneeBa u ctpoeHust aroMoB. CTpoeHue metauioB. Merajuindyeckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKass  peméTka.  DJIIEKTPOXUMUYECKUU  Psil
HapsHKeHU metauioB. PU3ndeckue U XMMUYECKUEe CBOMCTBA MeTaluioB. O0mue
CIIOCOOBI TIOJIydeHUss MeTa/uioB. [loHsATHE O KOppO3UMM METAUIOB, OCHOBHBIC
CII0COOBI 3alUTHl UX OT Koppo3uu. CruiaBbl (CTajib, YYTyH, JHOPaTOMUHUNA, OpoH3a)
U UX IPUMEHEHUE B OBITY U IMPOMBIIIIJICHHOCTH.

[Lle;tounble MeTasUibl: MMoJoKeHUue B llepuoauyeckon cucremMe XUMHUYECKUX
ayeMeHToB JI. WM. MenjeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B IIPUPOJIE.
PU3MUEeCKUe U XUMHUYECKHUE CBOUCTBA (HA IpuMepe Hatpus U Kajuus). OKCUJIbl U
TUJAPOKCUIBI HATpus W KainusA. [IlpuMeHeHue MmIEJIOYHBIX METAJUIOB U UX
COCIIMHEHUM.

[IlesioyHO3EMENIBHBIE  META/UIbl MarHui W KaJdblLUW: T[IOJIO)KECHUE B
[leproanueckon cucreMe XuMuueCKux 3JieMeHToB /1. 1. MeuneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJ€HUE B Ipupojic. DU3UYECKUE U XUMUYECKUE CBOMCTBA MarHus 1



KaJiblvs. BaxkHenme CoeIMHEeHUs Kalblus (OKCHUJI, TUJIPOKCUJL, COJIU). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

AJIFOMUHUU: 110J10KeHUE B [Iepruoguyeckon CuCTeMe XUMUYECKUX AJIEMEHTOB
J1. . MenjeneeBa, CTpOCHUE aroMa, HAXOXJACHUE B mpupoje. Puzndyeckue u
XUMUYECKUE CBOMCTBA aJIFOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHJIAa U THJIPOKCHUIA
aJITFOMUHMUSIL.

Keneso: monoxenue B [lepuoanyeckor cucreMe XUMUYECKUX 3JIEMEHTOB /1.
. MenjueneeBa, CTpOCHUE aToMa, HAXOXKJCHUE B Ipupoie. DPuszuyeckue u
XUMHUYECKHE CBOUCTBA Xkeje3a. OKCUapl, TMIpOKCHIBI U coJin kesesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuyeckuu IKcnepumenm:

O3HAKOMJICHHE ¢ oOO0pa3laMy METAUIOB M CIUIABOB, WX (DUZUYECCKUMHU
CBOMCTBaAMH, H3YYCHUE  PE3YJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOIKHO
HCIIOJIb30BAHUE BUJICOMATEPHUAIOB), OCOOCHHOCTEU B3aUMOJCUCTBUSA OKCHJIA
KaJIblIUsl W HATpusi C BOJOUW (BO3MOXKHO MCIIOJIb30BAHUE BHUJICOMATEPHUAJIOB),
UCCJIEIOBAHUE CBOWCTB ECTKOW BOJIbI, IPOLIECCA TOPEHUS XKEjle3a B KUCIIOPOJIE
(BO3BMOKHO  HCIIOJIb30BAHUE  BUICOMATEPHUAIIOB), IMPU3HAKOB  IPOTEKAHUS
KAQUE€CTBEHHBIX PEAKIM HAa UOHBI: MarHus, KaJjblys, aJIFOMUHUS, IUHKA, xkere3a (11)
u kenesza (III), mequ (II), HaOmaro/IcHHME W OrNMCcaHWE IIPOLIECCOB OKpAIIUBAHUS
[UIAMEHU HWOHAMM HaATpus, KaJiusid MW KaJblUsig (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPUAJIOB), UCCIICI0OBAaHUE aM(POTEPHBIX CBOMCTB I'HJIPOKCHUIA aTFOMUHUS U
FUJAPOKCHUJIa LIMHKA, PEIICHUE AKCIEPUMEHTANIbHBIX 3ajJa4 o teme «BaxkHenmue
METAJJIbI U UX COCIUHCHUS.

XUMHSA U OKPYKAKIIAs cpeaa

BemectBa 1 Marepualibl B IOBCEIHEBHOM JKM3HU 4eJIOBEKa. be3omacHoe
MCII0JIb30BAHUE BEIIECTB U XUMHUYECKUX peakiuil B ObITy. IlepBas nmomols mnpu
XUMHUYECKHUX 0KOTraX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXKaArIIEH cpelibl (IpeaeiibHas JOIyCcTUMas
KOHILIeHTpanus BeulecTs, gainee — [1/IK). Poiib xumum B pelieHun 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuu IKCnepumenm:

U3y4eHue o0pa3loB MaTEepUaIOB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIC
MaTEpUalibl).

Mescnpeomemmnuie ceasu

Peaim3anusi MEXIPEJIMETHBIX CBS3€M NPU U3YYECHUU XUMHU B 9 Kilacce
OCYILIECTBIISCTCA 4YE€pPe3 HUCIO0Jb30BAHUE KaK OOMMX €CTECTBEHHO-HAYYHbIX
[IOHATUM, TaK U MOHATUM, SBJIAIOIIMXCSA CUCTEMHBIMU IS OTACIIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O I[UKIJIA.



OO111e €CTeCTBEeHHO-HAYYHbIE TOHATHS: HAy4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilacCu(PUKauus, MEePHOAUIHOCTb, HAOIIJACHUE,
YKCIICPUMEHT, MOJICJIUPOBAHUE, H3MEPEHHUE, MOJIC/Ib, SBJICHUE, ITaPHUKOBBIN
3((EKT, TEXHOIOTUs, MaTEPHAJIbI.

du3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaJIMOAKTUBHOCTb, MOJIEKYJIa, IEKTPUYECKUM 3apsi, [IPOBOJHUKH,
MOJIYIIPOBOJAHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTALIIMYECKas
pelméTKa, CIuiaBbl, (PU3UYECKUE BEIMYUHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
[IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHILE.

buomnorus: GhoTocuHTE3, JbIXaHUE, OUOc(epa, SKOCUCTEMA, MHUHEPAJIbHBIC
yA00pEeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIIbHBIC BEIECTBA.

['eorpadus: armocdepa, rujapocdepa, MUHEpPaIIbl, TOPHBIE ITOPOJIbI, MOJIC3HBIE
HCKOTaeMbl€e, TOILITMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIngHOCTHBIE pe3ysibTaThl OCBOCHUS I[POrpaMMbl  OCHOBHOT'O  OOIIEro
oOpa3oBaHUsl JOCTUTAKOTCI B XO0JiIc OOY4YCHUS XUMHUU B €JIUMHCTBE YYECOHOU U
BOCITUTATEIIbHOM JIEATEIILHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIBTYPHBIMU Y JIYXOBHO-HPABCTBEHHBIMH LEHHOCTAMH, IPUHITHIMUA B
o0lIeCTBE MpaBWIaMU KW HOPMaMU T[OBEJECHHUA M CIIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIIM3ALIUN O0YUArOIIUXCS.

JIngHOCTHBIE ~ pe3yiabTaTbl  OTPAXKAKT  TOTOBHOCTh  OOYYaKOIIUXCs
PYKOBOJCTBOBAThCS CUCTEMOM T[MO3UTUBHBIX [EHHOCTHBIX OpPUEHTALUUA U
pacUIMpPEHUE OIIbITA JICATEIBHOCTA Ha €€ OCHOBE, B TOM YUCJIE€ B YACTH:

1) naTpMOTHYeCKOIr0 BOCIIUTAHHUSA:

[IECHHOCTHOI'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACJICJAUI, TOHUMAaHMUsA 3HAYCHUS XUMHUYECKOW HAYKU B IKHU3HU
COBPEMEHHOr0 001IeCTBa, CIIOCOOHOCTHU BJIAJETh JOCTOBEPHOM HH(pOpMAIUEH O
[EPEAOBBIX JOCTUKECHUAX U OTKPBITUAX MHUPOBOM U OTECYECTBEHHOW XHUMMWHU,
3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MUPA U OOIIIECTBA;

2) rpaXkaAaHCKOr0 BOCIIMTAHUSA:

[PEACTABJIICHUST O COLMAJbHBIX HOPMax U MpaBUIAX MEKJINYHOCTHBIX
OTHOWIICHUM B KOJUIEKTHUBE, KOMMYHUKATUBHONU KOMIIETEHTHOCTH B OOIIECTBEHHO
[IOJIC3HOM,  Y4YE€OHO-UCCIIE/IOBATE/IbCKOM, TBOPYECKOM W JAPYrUX  BHJAAX
HNEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATEIBHOCTH IIPH
BBINIOJIHECHUU Y4YECOHBIX, I103HABATENIbHBIX 3aJla4, BBIMOJHECHUM XHUMHUYECKUX
YKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MIPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIHU B ITPOLIECCE ATOU YYEOHOU AEATEIILHOCTU, TOTOBHOCTH OLICHUBATH
CBOE IIOBEJACHUE W IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULMUA HPABCTBECHHBIX U
[IPaBOBBIX HOPM C YUYETOM OCO3HAHUS MMOCIICACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MUPOBO33PEHYECKUE TIPEJICTABIICHUSI O BEIICCTBE U XUMHUYECKOW pEaKIUM,
COOTBETCTBYIOILIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABJISIOIIUC
OCHOBY JUISl IOHUMaHUs CYIIHOCTU HAY4YHOM KapTUHBI MHUpa, MpeJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUs IIPUPOJIbI, B3aUMOCBS3IX YEJIOBEKa C
[IPUPOIHOM CPEION, O POJIM XUMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU 110
XUMUH, HEOOXOJUMBIE Ui OOBSICHEHUS HAOJIIOJIa€MbIX IPOLIECCOB U SIBJICHU,
[I03HABaTEIbHOW, WH(OPMAIMOHHON W YUTATEIbCKOM KYJbTYPbl, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEJIbHOW padOThl ¢ YYEOHBIMU TEKCTAMH, CIIPABOYHOU



JIUTEPATYpPOH, JIOCTYIIHBIMH TEXHUYECKUMHU CpEeJICTBAaMU HH(POPMALIMOHHBIX
TE€XHOJIOTUH;

MHTEpEC K OOYYEHUI0 M II03HAHUIO, JHO003HATEIBHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K  CaMOOOpa30BaHUK, IMPOCKTHOM UM  MCCIEI0BATEIIbCKOU
NEATEIIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAIIPaBJICHHOCTU U YpPOBHS OOY4YE€HUS B
JlaJIbHEUILIEM;

4) popMupoBaHHS KYJIbTYPbI 3I0POBbS:

OCO3HAHWE [ICHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIICHUA K CBOEMY
3JI0POBBIO, YCTAHOBKHU Ha 3JI0pOBbIM 00pa3 KU3HHU, OCO3HAHUE IOCJICACTBUUA U
HEIIPUATUE BPEJIHBIX MPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMMOCTH COOJIFOJICHUSI IMpaBU  O€30MAaCHOCTH IIpU  OOpallleHHH C
XUMUYECKUMHU BEIIECTBAMH B OBITY U pPE€aIbHOM KU3HU;

S) TPYA0BOr0 BOCIIUTAHUA:

MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO podeCccuid U Tpyjla pa3IMuHOro poja,
YBAXKCHUE K TPYJY U pE3yJibTaTaM TPYA0BOH JICATEIIBHOCTH, B TOM YUCJIC HA OCHOBE
NPUMEHEHHUS  MPEJMETHBIX  3HAHUM 10  XUMHUHU, OCO3HAHHBIK  BBIOOD
UHIUBUAYAJIbHON TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIIEIHON MPO(ECCHOHAIIBHON AEATEIIbHOCTU U Pa3BUTUS HEOOXOAUMBIX YMEHHIA,
FOTOBHOCTH aJIalITUPOBATHCS B PO} ECCUOHAIILHOMN CPEJIE;

6) K0JIOrHYeCKOro BOCIIUTAHHUS :

YKOJIOTMUYECKHU 1LIEJI€CO00pa3HOE OTHONUICHUE K IPUPOJIC KAK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMUs, MMOHMMAHUE IEHHOCTU 3JIOPOBOTO M
Oe3ormacHOro ooOpa3a JKWU3HM, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 3JIOPOBBHO, OCO3HAHUE LIEHHOCTU COOJIKOJICHUS
paBuil 0€30MaCHOTO MOBEICHUs IIPU pabOTe C BEIIECTBAMU, a TAKKE B CUTYalUsX,
YIPOXKAKOLIUX 3[J0POBBIO U JKU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUSA, MOJYYAEMbIC MPU U3YUYCHUU XUMHUHU, IS
peleHuUs 3a/1a4, CBSI3aHHBIX C OKPYKAKOILIEH MPUPOJTHON Cpeou, ISl TTOBBILICHUS
YPOBHSA  SKOJIOTMYECKOM  KYJIbTYpPbl, OCO3HaHUs TJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIEM U MyTE€H HUX PELICHUS MOCPEACTBOM METOJOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAThHCS UM B I03HABATEJILHOM,
KOMMYHUKATUBHOU U COLIMAJILHOM ITPAKTUKE.

METAIIPEMETHBIE PE3YJIBTATbI

B cocraBe wMeranpeIMETHBIX pE3yJIbTaTOB BBIJACISAIOT 3HAYUMBIC IS
(bopMUpPOBaHUS MUPOBO33PEHUS OOIIIEHAYUYHbIEC TOHATHUS (3aKOH, TEOPUSL, TPUHLIMIIL,
rurnore3a, (akT, CHUCTEMA, IIPOLECC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEAMETaX M I03BOJISIIOT HA
OCHOBE 3HAHUW M3 ATUX MPEIAMETOB (POPMHUPOBATH IMPEACTABICHUE O LEJIOCTHOM



HAy4YHOU KapTUHE MHUpPA, U YHUBEPCAJIbHBIC YUYE€OHBIC JICUCTBUS (II03HABATEIIbLHEIE,
KOMMYHUKATUBHBIC, PErYJISTUBHBIC), KOTOpbIE 0O0eCreduBarOT (HOPMHUPOBAHUEC
FOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHUPOBAHUK) U OCYILIECTBIICHUK) Y4YE€OHOM
HESATEIIbHOCTH.

Ilo3HaBare/ibHbIE YHHBEPCAJIbHbIE YUYeOHbIe 1eCTBHSI

ba3oBble JloruyecKkue JeUCTBUSA:

YMEHUS MCIOJIb30BATh IPUEMBI JIOTHYECKOTO MBILILUICHUS IPU OCBOCHUU
3HAHUU: PACKPbIBATh CMBICII XUMHYECKHUX IOHATUU (BBIACIIATH UX XapaKTEPHBIC
[IPU3HAKK, YCTAHABJIIMBATH B3aUMOCBSA3b C JAPYTUMHU IOHSATUIMM), HCIIOJIL30BAThH
MOHATHUS 111 O0BACHEHUS OTJICJIbHBIX (PAKTOB M SIBJICHUM, BLIOMpATh OCHOBAHUS U
KPUTEPUM JJIsI KJIACCU(DUKALUU XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKLUU,
yCTaHABJIUBATh IPUYUHHO-CJICACTBEHHBIC CBS3U MEXKAY OOBECKTAaMU U3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHAYKTUBHBIC, JICJYKTUBHBIC, 110 aHAJIOTUH),
JI€J1aTh BBIBOJIbI U 3aKJIFOYCHMUS,;

YMEHUE TMPUMEHATh B IIPOLIECCE II03HAHUS TIIOHATUS (IIPEAMETHBIC U
METAIIPEJIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIU, UCIIOJIb3YEMbIC B XUMUHU,
[peo0pa30BbIBATh LIMPOKO IIPUMEHSEMbIC B XUMUU MOJICIIbHBIC MPEJICTaBICHUS —
XAMUYECKUM 3HAK (CUMBOJI DJJIEMEHTA), XUMHYECKass (Gopmyia U YypaBHEHHUE
XUMUYECKOU PEaKIMU — MMPU PEIICHUH Y4E€OHO-IIO3HABATEJIbHBIX 3a/1a4, C YYETOM
YTUX MOJICJIbHBIX IIPEJICTABJICHUN BBISABJISATH M XapaKTEPU30BaATh CYIICCTBEHHBIC
[IPU3HAKU U3Yy4a€MbIX OOBEKTOB — XMMUUYECKHUX BEIIECCTB U XUMHUUYECKUX PEAKIUM,
BBISABIISITh  OOIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CJICJACTBECHHBIC CBSI3U WU
IIPOTUBOPEYMS B U3YYAEMBIX IPOLECCaX U SABJICHUSIX.

ba3oBble ucciie1oBaTe/IbCKHeE JeHCTBUA:

YMEHHUE HUCII0JIb30BaTh IMOCTABJICHHBIE BOIIPOCHI B KA4e€CTBE WHCTPYMEHTA
[MO3HAHMS, @ TAKXKE B KAYECTBE OCHOBBI Il ()OPMHUPOBAHUS TUIIOTE3bI 10 IIPOBEPKE
[IPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKJCHUU;

[PUOOPETEHUE OIbITa 10 IUIAHUPOBAHUK, OpPraHU3allud U IPOBEJICHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, YMEHHUE HaOIwJaTh 3a XOJOM Mpolecca,
CaMOCTOSTEJILHO MPOTrHO3UPOBATH €ro pe3ysibrar, (opMyaIupoBaTh 000OIICHUS U
BBIBOJIbI 10 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIICOBAHUS, COCTABIISITE OTYET
O IIPOJICIIaHHOM padoTe.

Pabdora ¢ unpopmanuen:

YMEHHE BbIOUpATh, AaHAJIU3UPOBATH M MHTEPIPETUPOBATH HH(MOPMALIUIO
pa3JIMYHBIX BUJIOB U (POPM MPEJACTABIICHUS, IMOJIY4aE€MYK U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-IIOIYyJIsIpHAsA  JIUTEpaTypa XUMHUYECKOIO COJIEp)KaHUsS, CIIPABOYHBIC
nmocoousi, pecypcol MHTEpHETAa), KPUTHUYECKU OILCHUBATh MPOTUBOPECUYUBYH) U
HEJOCTOBEPHYIO UH(OPMALIUIO;



YMEHUE TMPUMEHATh Pa3IMYHbIC METO/Abl U 3alpPOChl IPU IOUCKE U OTOOpE
MHDOpPMAILIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJISI BBIIOJIHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 3a/1a4 ONpPEACIIEHHOIO TUIA, IPUOOPETEHUE OMbITAa B
00J1aCTH  UCIIOJIb30BaHMUSL  HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUIA,
OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS Pa3JIMYHBIX [TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hDOPMY IPEACTABICHUS UHPOPMALIUU U
WJUTFOCTPUPOBATh PEIIAEMBbIC 3aJla4yd  HECJIOKHBIMU CXEMaMH, JUarpaMMamu,
apyrumMu (popmamu rpa@uku 1 UX KOMOUHALIUSIMU;

YMEHHE HCIOJb30BaTh U AaHAJIU3UPOBATh B IIPOLECCE YUYECOHOU U
UCCIIEJIOBATEIILCKOM JICATEIBHOCTA UH(MOPMALIMIO O BJIUSHUU MTPOMBIILICHHOCTH,
CEJIbCKOT0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAKIIECH MNPUPOJHOU
CpEBbl.

KoMMyHHUKAaTHUBHBbIE YHUBEPCAJIbHBbIEC YUYeOHbIE 1eHCTBUS:

YMEHMUS 3aJ1aBaTh BOIIPOCHI (B X0JI€ JUajiora v (WJim) IUCKYCCUHU) 10 CYIIECTBY
o0cyxxgaeMoil TeMbl, (OpMYJIUPOBAThH CBOU MPEIOKEHUS OTHOCHUTEIILHO
BBIIIOJIHEHUS TIPEJIJIOKEHHOU 3a/1a4u;

YMEHUST  NPEACTABIIATH  IOJIYYEHHBIE  pE3yJIbTaThl  I[O3HABATEIILHOU
NESATEIIbHOCTA B YCTHBIX M IIMMCBMEHHBIX TEKCTax; JeJiaTh MPE3CHTALUIO
pPE3yJIbTaTOB BBIMOJHEHUA XUMHUUYECKOrO SKCIEpUMEHTa (J1adopaTOpHOro OIbITA,
nabopaTOpHOM pabOTHI 110 UCCIICOBAHUIO CBOMCTB BEIIECTB, YUCOHOTO MIPOEKTA);

YMEHUS Yy4€OHOTrO0 COTPYJAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[I03HABATEJIbHOM M MCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  [PU  PEIICHUM
BO3HUKAKIIUX IPO0JEM Ha OCHOBE yu€Ta OOIIMX UHTEPECOB M COIJIACOBAHUS
no3uui (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIAHHALUS
COBMECTHBIX JICUCTBUM, ONPEHCIICHUE KPUTEPUEB I10 OLIEHKE KayecTBa
BBIIIOJIHEHHOW padOThI U JPYTHUE).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE YUYeOHbIE JeHCTBUS:

YMEHUE CAaMOCTOATEILHO OIPEACIIATh LEIU ACATEIbHOCTH, IUIAaHUPOBATH,
OCYILECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOKO
NEeSATEIILHOCTh, BBIOMpaTh Hanbosee F3(PPEeKTUBHBIE CIIOCOOBI PELICHUS YYCOHBIX U
[IO3HABATE/IbHBIX 3a/la4, CaMOCTOSTEIbHO COCTABJISITh WU KOPPEKTUPOBATH
MPEUIOKECHHBIW aJITOPUTM  JEHUCTBUHA MPHU BBINOJIHCHUU 3aJaHUU C YUYETOM
[OJIYYEHUsI HOBBIX 3HAHUU 00 M3y4dyaeMbIX OOBEKTAX — BEIIECTBAX U peaKLMsiX,
OLICHMBATh COOTBETCTBUE IIOJIYUEHHOTO pe3yJibTaTa 3asBJICHHOU LEJIA, YMEHUE
UCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPE/JIaraéMblI€ B YCIIOBUM 3aJaHUM.

[NPEJJMETHBIE PE3YJIbTATbI

B cocraBe mnpeIMETHBIX pe3yJIbTaTOB IO OCBOCHUK 0053aTEIILHOTO
CONEep>KaHUs, YCTAHOBJICHHOI'O JIaHHOM (eJepayibHOM padouel mnporpammMmon,
BBIJICJISIIOT: OCBOCHHBIEC O0YYAKOIIMMUCS HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUM, creuuduueckue Il INPeJIMETHOM o00JacTu  «XHUMHUS», BHJbI
NESATEJIbHOCTH 110  MOJIYYEHUK)  HOBOI'O  3HAHWs, €ro  HWHTEpPHpETaLlUH,
peoOpPa30BAHUIO U IIPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYalUsX.

K koHIy 00ydeHus B 8 Ki1acce peJIMETHBIC Pe3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaThb C(OOPMUPOBAHHOCTh Y 00YUYAKOIIUXCSH YMEHUM:

e PACKpBIBATH CMBIC]I OCHOBHBIX XHUMHYECKUX ITOHATHM: aTOM, MOJIEKYJIA,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CJIIOXKHOE BEIIECTBO, CMECH
(OaHOpPOAHAs YU HEOJHOPO/IHAs), BAJIECHTHOCTh, OTHOCUTEJIbHAsI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JI1 XUMHUYECKOIr0 JIEMEHTA B COCJIMHEHUU, MOJIIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIIbHOCTh, CTEICHb
OKHMCJICHUS, XUMHYECKasl peakuus, KilacCu(PUKalus peaklui: peaKlHu
COCIUHEHUS, PpEaKIUKU pa3I0KEHUs, pPEaKUUU 3aMEUICHUS, peaKlUu
0OMEHa, 7K30- U HHJIOTEPMUUYECKUE PEAKIUH, TEIUIOBOU Y(P(DEKT peakiuu,
SJIPO aTOMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaJIb, paJIuyC aToMa,
XUMUYECKasl CBS3b, MOJIAPHASL U HEIOJISIpHAsT KOBAJICHTHAsS CBsA3b, MOHHAs
CBs3b, MOH, KAaTUOH, aHUOH, pacTBOp, MaccoBas JOJs BeEIIEeCTBa
(IpoLeHTHAs: KOHUEHTpALKs) B pacTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHUX IIOHATUH W
[IPUMEHSATH 3TU [IOHATUS IIPU OMUCAHUU BELIECTB U UX IIPEBPALLICHUM;

e HCIIOJIb30BAaTh XHUMHYECKYK) CHUMBOJIMKY JUIS COCTaBJICHUS (hOpMYII
BEILECTB U YPABHECHUN XUMUYECKUX PECAKIUM;

e OIPEAECIIATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJIMHECHUSIX,
CTEIICHb  OKUCJICHUST  DJIEMEHTOB B  OHWHAPHBIX  COCIUHEHUSX,
[IPUHAJICKHOCTh BEILIECTB K OMNPEACIIEHHOMY KJIACCy COCAUHEHUU IO
dbopmyiiaM, BHJ XUMHYECKOM CBsA3M (KOBAJIECHTHAs U HWOHHAas) B
HEOPraHUYECKUX COCJIUMHEHU X

e packpbiBaTh cMmbIica Ilepuonuueckoro 3axkona J[. WM. Menpgeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJUUYECKON 3aBUCUMOCTU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT UX I0JI0)KeHUsA B llepuoauyeckon cucreme,
3aKOHOB COXPAHEHUs MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIDHOTO YYE€HUsI, 3aKOHA ABOTrajipo;

e OIKUCBHIBATH M XapakTepu3oBaTh TadIM4yHyr0 Gopmy Ilepuoguueckoi
CUCTEMBbl XUMHYECKHUX DJIEMEHTOB: pa3jinuyaTh IIOHATUS «rJIaBHas
noarpynia (A-rpymnma)» U «modounas noarpyimma (b-rpymnma)», malsie u
OOJIbIIIME TEPUOJIbl, COOTHOCHUTH OOO3HAUYCHUS, KOTOpPbIE HMEKTCS B
tabnune «llepuoguyeckas cucrema Xumudeckux djemeHtoB JI. .
MenpeineeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsi/l sapa, 001ee Yuciio AJIEKTPOHOB U
pacrpeaesieHUe UX I10 AJICKTPOHHBIM CIIOSIM);

KJIaCCU(DULIUPOBATh XUMHUYECCKHE DJIEMEHTHI, HCOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakluu (M0 4YMCIy U COCTaBy Y4YaCTBYKIUIMX B peaKUU
BEIECTB, 10 TEILIOBOMY (D (DEKTY);

XapakTepu30BaTh (ONMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA BEILIECTB
pa3JIMYHBIX KJIACCOB, MOATBEPK/1asi OMUCAHUE ITPUMEPAMH MOJICKYJISIPHBIX
YPABHECHUM COOTBETCTBYIOIIUX XUMHUYECCKUX PEAKIIHH;

[IPOrHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IIPOTEKAHUsSI XUMHYECKUX [PEBpAllCHUN B
pa3JIMYHBIX YCIOBUSAX;

BBIYUCISITE OTHOCUTEJIbHYIO MOJICKYJISIPHYIO U MOJISIPHYH MacChl BELIECTB,
MACCOBYK) JOJK XHMHUYECKOro 73JieMEeHTa Mo (opmyJie COCIAUHEHUS,
MacCCOBYIO JIOJIFO BEILIECTBA B PAacTBOpE, MPOBOJAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOU PEaKIUH;

[IPUMEHSATH OCHOBHBIE OIEpaLlUi MBICIIUTEIHOU ACATEIIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMATU3ALMK, KIACCU(PUKALIUIO,
BBISIBJICHUE IPUYUHHO--CJICJCTBCHHBIX CBS3€M — JIJII U3YYECHUSI CBOWCTB
BCIIECTB M XUMHUYECKMX PEAKIUH, ECTECTBEHHO-HAYYHBIE METO/IbI
[MO3HAHUS — HAOJIIJCHUE, U3MEPEHHE, MOJICJIUPOBAHUE, SKCIIEPUMEHT
(peayIbHbIN U MBICJICHHBIN );

CJIEJIOBaTh MpaBHJIAM I10JIb30BAHUS XUMHUYECKOM ITOCYI0M U J1a0OpaTOPHBIM
o0Opy/lOBaHMEM, a TaKXKe IIpaBUJIaM OOpalleHUsi ¢ BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKLUUSIMH [0 BBINOJHCHUK JIa0OpaTOPHBIX
XUMUYECKHUX OIBITOB M0 IOJYYEHUIO U COOUPaHUIO Ia3000pa3HBIX BEIIECTB
(BOJIOpOZIa M KHUCJIOPO/JIa), IPUTOTOBJICHUKD PACTBOPOB C OMNPEJICIEHHOM
MaCCOBOM JIOJIEM PaCTBOPEHHOI'O BEIIECTBA, INIAHUPOBATH U MPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI M0 PACIIO3HABAHUKD PACTBOPOB IIEJI0UYEH U
KHCJIOT C MOMOIIbK0 UHIUKATOPOB (J1TakMycC, (heHOJI(PTAIEuH, METUIIOPAHIK

U JIpyTHE).

K koHIly 00ydeHus B 9 Ki1acce npeMETHbBIE pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpa)kaTh C(OOPMHUPOBAHHOCTD Y OOYYAKOIIUXCSl YMEHHUU:

pacKpbIBaTh CMBICJI OCHOBHBIX XWUMHYECKUX IIOHATUU: XUMUYECCKUU
3JIEMEHT, aTOM, MOJIEKYyJla, WOH, KAaTHOH, AHUOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTh, CTEIICHb
OKMCJICHUS, XUMUYECKasl pEaKIUsl, XUMUYECKasl CBA3b, TEINIOBOU 3D EKT
peakiuu, MOJIb, MOJISIPHBIK  O0BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, AJICKTPOJIUTUYECKAS JIUCCOLMALUS, PEeaKUUMd HOHHOIO
oOMeHa, KaTallu3aTop, XUMMUUYECKOE paBHOBECUE, OOpaTUMBbIC U



HEOOpAaTUMBIE PEAKIUU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC pPEaKIIHUU,
OKUCJIUTENb, BOCCTAHOBUTEIb, OKUCJIICHUE ¥ BOCCTAHOBJICHUE, AJUIOTPOTIHS,
aM(OTEPHOCTb, XUMUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUIMYECKasA), KPUCTAJUIMYECKas PEIIETKA, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW PEaKIUU, IPEJECIbHO JOIYCTUMAas KOHIIEHTpALUs
I1JIK BemecTBa;

WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX IIOHATUUA U
[IPUMEHSATH 3TU [IOHATHUS IIPU OMMCAHUU BEIIECCTB U UX IIPEBPALLICHUN;
UCIOJIb30BaTh XUMUYECKYK) CHUMBOJIMKY JUI COCTaBJICHHUS (OpMyII
BEIIECTB U YPABHECHUU XUMUYECKUX PCaKIUH;

OIIPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKUX YJIEMEHTOB B
COCUHECHUSIX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K
ONpEeACIIEHHOMY KJIacCy COCAUHEHUM 110 (opMysiaM, BUJ XHUMHUYECKOU
CBsA3U (KOBAJICHTHAs, WOHHAs, METAUIMYECKAasi) B HEOPraHUYECKHUX
COCJIMHEHUAX, 3aps/] MOHA 110 XUMHUYECKOU (opmylsie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIAMHEHUU, TUIl KPUCTAJUIUYECKOU
pPEIIETKU KOHKPETHOTO BEIIIECTBA;

packpbiBaTh CMbICl llepuopuueckoro 3akoHa JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHUE: OIUCHIBATH M XapaKTEPU30BaTh
TaOnyHyr0 Qopmy [lepuoandyecko CUCTEMBbI XUMHUUYECKHUX SJIEMEHTOB:
pa3jinyath IIOHATHUSA «IJIaBHas mnoarpymnmna (A-rpymmna)» U «Imo0o4YHas
noarpymmna (b-rpynma)», Manele u  OOJbIIKME TIEPHOJIbI, COOTHOCHUTH
0003HAYECHUSA, KOTOPbIE UMEKTCS B MEPUOJAUYECKON TaOIULE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHWUYECKHUX DAJIEMEHTOB (COCTaB U
3apsA]  sAjpa, OO0lIee YHUCIO 7JJIEKTPOHOB U pacHpe/eliCHUEe UuX I10
IEKTPOHHBIM CJI05IM), OOBSCHATH OOIUE 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB DJIEMEHTOB M HUX COCJIMHECHUM B MpeJeiiaX MajblX IEPUOIOB U
[JIABHBIX MMOArPYIIIL C YYETOM CTPOCHUS UX ATOMOB;

KJIaCCU(PUIUPOBATh XUMHUUYECKUE HJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE pEaKIUU (0 4YMCIy U COCTAaBY YYAaCTBYIOUIUX B PEAKIUU
BEIECTB, 110 TEIIOBOMY 3((EKTY, M0 U3MEHEHUID CTENCHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakKTepu30BaTh (OMUCHIBATH) OOILIME U CHEUHU(PUUYCCKHE XUMUYCCKHE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BEIIECTB, IIOJATBEpPK/Ias OIMCAHUE
IpUMEpaMH MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUUW COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIUM;

COCTaBJISATh YPABHEHUS JJIEKTPOJMTHYECKOW JUCCOLMALMUA  KHUCJIOT,
[IEJIOYEU U COJIEU, TIOJIHBIE U COKPALICHHbIC YPABHEHUS PEaKIU HOHHOI'O



oOMe€Ha, YypaBHCHUS pEaKIUi, IOATBEPKIAIMUX CYIIECTBOBAHUE
F€HETUYECKOM CBSA3U MEXK/IY BELIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pPEaKLUU
[IOCPEJICTBOM COCTABJICHUS JIEKTPOHHOI0 OajlaHCa STUX PEAKIU;
[IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH IIPOTEKAHUs XUMUUYECKHUX IIPEBpPALICHUM B pa3jIUYHbIX
YCIIOBUSX;

BBIYUCIIATH OTHOCUTEIILHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MAcCChl BEILIECTB,
MACCOBYK) JOJK) XHUMHUYECKOr0 7JJIEMEHTa Mo (opMyJie COEIUHECHUS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, NMPOBOIUTH PACUYETHI [0 YPABHEHUIO
XUMHUYECKOU pEaAKIIUH;

COO0JIFOJ1aTh IpaBuUJIa MOJIb30BAHUA XUMUYECKOM IMOCY/I0N U JIa0OPATOPHBIM
000pyZIOBaHUEM, a TakKe IIpaBUJia OOpaleHUs C BELICCTBAMU B
COOTBETCTBUM C HHCTPYKUMUSAMU II0 BBINOJHECHUIO J1a0OpPaTOPHBIX
XUMHYECKUX OMBITOB M0 IMOJYYECHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaka U yrjeKUCJIOro rasa);

[IPOBOJIUTH PEAKILUU, ITOJITBEPKIAOIIUEC KAYECTBEHHBIN COCTAB pa3InYHbIX
BEUIECTB: pPACIIO3HABAaTh ONBITHBIM NYTEM XJIOpUI-, OpOMUJI-, HUOIU/I-,
KapOboHart-, Qocdar-, cuiaukar-, cyjibdaT-, THIAPOKCHUI-UOHBI, KAaTHOHbI
AaMMOHHSI M MOHBI HU3YYEHHBIX METAJUIOB, MNPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpaX HEOPraHUYECKUX BEIIECTB;

[IPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEILHOU AEATEIIbHOCTA — aHAJIU3 U
CUHTE3, CPaBHEHUE, 0000IIECHUE, CUCTEMATU3ALUI0, BBISIBJICHUE TPUYUHHO-
CJICJICTBEHHBIX CBS3€M — JJIsI U3YUYECHUsI CBOMCTB BEILIECTB U XUMUYECKUX
peaklMni, €CTECTBEHHO-HAyYHbIC METOAbl II03HAHUS — HaAOJIKJCHUE,
U3MEPEHHUE, MOJICJIMPOBAHUE, SKCIIEPUMEHT (pealbHbIM U MBICJICHHBIN).



TEMATUYECKOE INTAHUPOBAHHUE

8 KIIACC
KosmyecTBo 4acos
Ne HaumeHoBaHHe pa3/1e/ioB H JJIeKTPOHHBbIE (UH(pPOBHIE)
KoHTpo/ibHbIE IIpakTHYecKkue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
Pa3pgen 1. IlepBoHavyajibHble XUMHYECKHE MOHATHSA
XUMHUS — BakHast 00J1aCTh
1 €CTECTBO3HAHHUSA U 5 ) buomuoreka [{OK
' IIPAKTUYECKOMN ACATECIIbHOCTH https://m.edsoo.ru/7f41837c¢
YeJI0BCKA
12 BeniecTBa 1 XuMHueckue 5 1 bubonuoreka [{OK
' peaKIfu https://m.edsoo.ru/7f41837c¢
Wroro no pazaeny 20

Pa3pgen 2. BaxkHeH1IMe NPEACTABUTE/IH HEOPraHHYECKHX BellleCTB

71 Bo3ayx. Kucnopoa. [Tonsatue 6 bubtaunoreka IJOK
00 oxcugax https://m.edsoo.ru/7f41837c
99 Bonopoxa.Ilonsarue o kucinorax g 1 bubmoreka LIOK
U COJIAX https://m.edsoo.ru/7f41837¢
713 Bopa. PactBopsl. [lonsiTue 00 5 | | butnunoreka IJOK
OCHOBAHMUSAX https://m.edsoo.ru/71f41837¢
) 4 OCHOBHBIE KJ1aCChI . | | bubimmoreka [JOK
HEOPraHUYCCKUX COCTUHCHUM https://m.edsoo.ru/7f41837c
Wroro no pazaeny 30

Pa3znea 3. [lepuoauueckuii 3axkoH u Ilepuoagnyeckas cucrema xuMuueckux 3jemMenToB /. 1. MenaeneeBa. CtpoeHue aroMoB.
XuMuyeckasi ¢Bsi3b. OKHCIHTEIbHO-BOCCTAHOBUTE/IbHBIEC PEAKIIUH




[IepruoanyecKkuil 3aKOH U
[lepuoaunueckas cucrema

buommoreka [JOK
3.1 XUMHYECKHUX 21eMeHToB J[. . 7 https://m.edsocl)_.lru/7f41837c
Menpene-esa. CtpoeHue )
aToMa
XHUMHUYECKasl CBA3b.
3:2 OKHCIIUTEIIBHO- 8 DAQIHOTCKA MO
https://m.edsoo.ru/7{41837c
BOCCTAHOBUTEIILHBIC pPEaKILIUU
Hroro no paszaeny 15 PHONHOTEKA T
https://m.edsoo.ru/7{41837¢c
PesepBHOE Bpems 3 SHOIUGTERALLID &
https://m.edsoo.ru/7{41837c
OBHIEE KOJIMYECTBO YACOB IIO 63

[TPOTPAMME




9 KUIIACC

Kosn4ecTBO 4acos JJIEKTPOHHBbIE
Ne | HaumeHoBaHue
(uugposbie)
n/ | Ppa3ieioB U TeM Bcer  KonTpobH IIpakTHyeck
oOpa3oBarTe/ibHbIE
n NporpaMMal 0 ble padoThI e padoThl
pecypcsl
Pa3nea 1. BemecTrBo 1 XHMHYECKHE PeaKIMH
[ToBTOpEHUE U
nyOJicHUEe
Y 5 bubnmuoreka [{OK
3HAHUU
I 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pas/enoB Kypca 8
KJ1acca
OCHOBHBIC
bubmuoreka [{OK
3aKOHOMEPHOCTH
1.2 - https://m.edsoo.ru/7f41
XUMHUYECKUX
o a636
peakuuu
DIIEKTPOJIUTHYEC
Kast
I ——— bubmuoreka [{OK
153 ' 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHUE
a636
pEaKIUHU B
pacTBopax
Wroro no pazaeny 17
Pa3nen 2. HemeTaJiibl M X COeIMHEHHS
OOmas
XapaKTepUCTHUKA
bubnmuorexka [{OK
XUMHUYECKUX
2. 1 https://m.edsoo.ru/7f41
1eMeHTOB VIIA- =
a636
TPYIIIBL.
["anmoreHsl
OOmas
XapaKTepUCTHUKA
bubmuoreka [{OK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41
31eMEHTOB VIA- :
a636
rpynisl. Cepa u
e€ COCAMHCHUSA
OOmas
XapaKTepUCTUKA bubmmoteka [{JOK
23 XUMHUYECKUX Z 1 https://m.edsoo.ru/7f41
JIEMEHTOB V A- a636

rpynnsl. A3or,




docdop u ux

COCIMHCHUS
OO0mas
XapaKTepUCTHKA
XUMHYECKHX Eu6 OK
3j1eMeHTOB [VA- HOIHoICK S
2.4 - 8 https://m.edsoo.ru/7f41
L PYIHIBL 2636
Yriuepoa u
KPEMHHH U UX
COCIMHCHUS
Hroro no pazaeny 25
Pa3znen 3. Mera/iibl H HX COeITHHEHUHA
OOmume cBolcTBa buomoTeRa. 0K
3.1 4 https://m.edsoo.ru/7f41
METAaJIJIOB
a636
Baxuenmme Bubnuoreka [{OK
3.2 METAJUIbl U UX 16 https://m.edsoo.ru/7f41
COC/IUHCHUS a6b36
Wroro no pazaeny 20
Pa3nen 4. XuMus U OKpyKawuas cpeaa
Beniectsa u bubmuoreka [{OK
4.1 MaTepUallbl B 3 https://m.edsoo.ru/7f41
YKU3HU YCIIOBCKA a636
Hroro o pazaeny 3
bubnuoreka [HOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOIPAMME




