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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma Mo XMMHH Ha YPOBEHb OCHOBHOTO 00IIero oOpa3oBaHUS IS
oOyuatomuxcs 8—9-x kimaccoB MBOY COIL Ne 82 pa3zpaboTaHa B COOTBETCTBHH C
TpeOOBaHUSIMU:

o OepaepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickon denepanumy;

e mnpukaza Munmnpocsemenuss ot 31.05.2021 Ne 287 «OO0 yTBepkIeHUU
(denepaibHOro rocyAapCTBEHHOI0 00pa3oBaTEIbHOIO CTaHAApTa OCHOBHOIO
o01miero o0pa3oBaHUs;

e mnpukaza Munmnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yTBepkIeHUU
dbenepanibHOM  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOIO  OOIIETO
0o0pa3oBaHUs;

e mpukaza MunnpocBemenus oT 22.03.2021 Ne 115 «O6 yTBepx)aecHUU
[lopsinka opraHu3anuy U OCYIIECTBJICHHUS 00pa30BaTEIbHOM IEATEIbHOCTH

0 OCHOBHBIM 00I11€00pa30BaTENBHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM
porpaMmaM HayajabHOTO OOLIEro, OCHOBHOTO OOILIEro W CPeIHEro o0IIero
o0pazoBaHuUs;

e CII 2.43648-20 «CaHHUTAapHO-2MIHJIEMHUOJIOTHYECKHE TpEeOOBaHUS K
OpraHu3alysIM BOCIHUTAHUSA U OOy4YeHUSs, OTIbIXa U O3JOPOBIICHUS JIeTell U

MOJIOAEKHW», YTBEPKICHHBIX ITOCTAHOBJIECHUEM IJIaBHOT'O CAaHUTAPHOI'O Bpaya
oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['uruennueckue HOPMATHUBBI W TpeOOBaHUS K
oOecrieueHunto 0e30MacHOCTU U (M) 0€3BPEIHOCTH ISl YeJIOBEKa (paKTOPOB
CpeIbl OOMTaHUS», YTBEPKACHHBIX MTOCTAHOBICHUEM TJIABHOTO CAHUTAPHOTO
Bpauda ot 28.01.2021 Ne 2;

e y4yeOHOro TIUIaHa OCHOBHOrO 0OWIEero oOpa3oBaHUs, YTBEPKIECHHOTO
npukazom MBOY COII Ne 82 ot 31.08.2023 No 432-o1 «OO0 yTBEep>KIeHUU
OCHOBHOI 00pa3oBaTeILHOMN IPOrpaMMBbl OCHOBHOT'O OOIIIETO 00pa30BaHUM,;

e (enepanbpHOU paboyeit MpOrpaMMbl IO YYEOHOMY MPEIMETY « XUMHUS).

PabGouass mporpamma  OpuUEHTHpOBaHa Ha  IEJEBbIE  MPHOPHUTETHI,
chopmynupoBaHHbIe B (heiepanbHOi paboyel mporpaMMe BOCIIMTAHHS U B pabouei
nporpamme Bocniutanuss MbOY COILL Ne 82.

[IporpamMma 1o XMMHH Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa30BaHusl COCTaBJICHA
Ha OCHOBE TpeOOBaHWI K pe3yJlbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOU
MporpamMMbl OCHOBHOTO 001ero obpaszoBanusi, npeacraBieHHbx B PI'OC OO0, a
TaKkke Ha OCHOBe (eaepanbHON pabouell mporpamMmbl BOCIUTAaHUS U C YUYETOM
KOHLICTIIMM TpEenofaBaHus Y4eOHOro mnpenMera «XuUMHs» B 00pa30BaTeNbHBIX
opranuzauusx Poccuiickon denepanuu.



[IporpaMmma mo xumuM Aa€T TpEACTaBICHHE O LEsAX, OOIIell cTpaTreruu
oOyueHus, BOCIUTAHUS U Pa3BUTHS O0YUAIOUINXCS CPEACTBAMH y4eOHOTrO MpeaMeTa,
yCTaHaBIMBAaET  O0sA3aTEIIbHOE MPEIMETHOE  COAEp’KaHWE, MPEeIyCMaTpPUBAET
pacmpenesieHue ero 1o KjaccaM M CTPYKTYpUpOBaHHE [0 pasjeliaM U TeMaMm
OporpaMmbl 1O  XUMHUH, OINpEIeiseT KOJIMYECTBEHHbIE W  KaueCTBEHHbBIC
XapaKTePUCTUKU COJAEP)KAHUA, PEKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh HW3yUCHUs
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKA y4eOHOTO
npoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaroImuxcs, OMPENeIsieT BO3MOXHOCTH
npeaMera s peanu3aluyd TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTenbHOI MPOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs, a TaKKe
TpeOOoBaHUl K pe3yabTaTaM O00y4YeHHs] XUMHH Ha YPOBHE IIeJiel U3yueHUus MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOW JAEATEILHOCTH OOYydYarolerocs Io
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XHUMHH CIY)XKUT OCHOBOM i (OPMUPOBAHHUS MHUPOBO33PEHUSA
oOy4Jaronierocs, ero MpeAcTaBiIeHU 0 MaTEPUAIILHOM €UHCTBE MHUpPA, BaXKHYIO POJIb
urpaioT GopMUpYyEMbIe XUMHUEH MPEACTABICHUS O B3aMMOIIPEBPALEHUSIX SHEPTUU U
00 »HBOJNIIOMU BEUIECTB B NPHUPOJAE, O IYTAX PEIIEHUs TIJIOOAIBbHBIX MPOOJIEM
YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOW, HPHEPreTHUUECKOM, MUIIEBON U
HKOJIOTMYECKOI 0€3011acHOCTH, MPOOJIEM 3APaBOOXPAHEHUS.

N3yuenne xumun:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JJIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el U PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILICHUS U TBOPYECKUX CIOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIENOBATENIbCKUX YMEHWH, HEOOXOOUMBIX KaK B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATBHON ACSITENFHOCTH;

3HAKOMUT CO CHeUM(UKON HAyYHOTO MBIIUICHUS, 3aK/IaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa Ha €IMHCTBO MPUPOJIBI M YENIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K TPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIJ B SKOJOTHYECKOE
oOpa3zoBaHue 00Yy4aIOIUXCS.

JlanHbie HampaBlieHUs B OOYYEHUH XHMHH OOECIEYMBAIOTCS CHEUPUKON
COlepKaHusi  y4eOHOro  TpeaMeTa,  KOTOPBIA  SBISETCS  MEJaroruyecKu
aJanTUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHM XMMHMH Ha OMNpPEAENEHHOM JTare e
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOILEro oOpa3oBaHUs OPUEHTHPOBAH HA
OCBOEHHE OOYYaIOIMMHUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHATHI XWMHUHU, OCHOB



HEOPraHWYeCKOM XMMHUM UM  HEKOTOPBIX  OTAEJIBbHBIX 3HAYUMBIX  IOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa colepiKaHds TpOrpaMMbl MO XMMHHU C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOro mnonaxoaa K €€ uzydyeHuro. ColepiKaHHE CKIAAbIBAETCA W3 CHCTEMBI
HNOHATUA O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbI MOHATHUI O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OpPraHM30BAaHbBl MO MPUHIHILY
ITOCJIEA0BATEIBHOTO PA3BUTHs 3HAHWKM HA OCHOBE TEOPETHUYECKUX ITPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— NPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOUNALNN BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUSA  PACCMATPUBAIOTCA HA  OCHOBE  AMIIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OHOIO
YPOBHS K IPYrOMY, BBIIIOJHSS (PYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOECHHUS M BO3MOYKHOCTEW MPAKTUYECKOrO NMPHUMEHEHUS WU IOIYYEHHS U3y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMMmbl O  XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEAICTABIICHUS] O XUMUYECKOM COCTABIIAIOIIECH HayYHOW KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOW IPUPOIBI, LIECHHOCTHOTO OTHOLIEHHsS K HAYYHOMY 3HAaHHUIO U METOJaM
ITIO3HAHUS B Hayke. M3yueHne XuMuu mpouCcXoInuT ¢ IPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4eOHBbIX peaMeToB: « OKpyxaromuid Mupy», «buonorus. 5—7 Kiacce»
«@u3uka. 7 Knace».

[Ipu M3yyeHnn XUMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOU
HayKH Kak OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHMsI, MPAKTUYECKON HEsITeNbHOCTU
YeJloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYyphl. 3ajada y4eOHOro
MpeJAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKHX 3HAHUN — Ba)KHEUIIUX
(akTOB, OHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B IPUOOILIEHNU K HAYYHBIM METO/1aM
MO3HAHUS TMPU M3YYEHUU BELIECTB U XUMHUYECKUX peakiui, B (OPMUPOBAHUU U
Pa3BUTHH MMO3HABATENbHBIX YMEHUN U UX MPUMEHEHUH B YYEOHO-TIO3HABATEIIBHOU U
y4eOHO-UCCIIEeI0BATEIbCKON  JAESTENbHOCTH, OCBOCHMM MpaBWJ  0O€301acHOro
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipy m3ydyeHHH XMMHH Ha ypOBHE OCHOBHOIO OOILEro 0Opa30BaHMsI Ba)KHOE
3HaUY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (QopmMupoBaHHME HMHTEJUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;



— HaIpaBJeHHOCTh O0YUYEHHUS Ha CUCTEMATHYECKOE MPUOOIIeHHE 00yUaroIuXCs
K CaMOCTOATENIbHOMN MMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrieyeHue yCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YYarOoIUMUCS
OMbITa Pa3HOOOPA3HOW JEATETLHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEpPCaJbHOE 3HAYCHUE s
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (QopmupoBanue o0mel GYHKIMOHATBLHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMECHHIA OOBSCHATH M OIICHUBATH SIBIICHUSI OKPYKAIOIIETO
MUpa, UCTIOJIB3YS 3HAHUS U OIBIT, MOJTYYEHHBIC TIPU U3YUECHUN XUMUH, IPUMEHSThH UX
IIpU pelIeHUH MpoOJieM B MOBCETHEBHOM KU3HU U TPYI0BOM JESITEIbHOCTH;

— ¢opMupoBaHUE y 00YJAIONUXCS TYMAaHUCTUIECKUX OTHOIICHUH, ITOHUMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHWUU JJIsI BBIPAOOTKH SKOJOTHYECKH II€J€CO00pPa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JEATEIHHOCTU B IEJISX COXPAHEHUS! CBOETO 370POBbS
Y OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

—pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOECHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOpPY IPO(HIIS U HAMIPaBICHHOCTH JaIbHEHIIIEro 00ydeHuUs.

OO61iee 4nciio YacoB, OTBEIEHHBIX JJI1 U3YUYEHUS] XUMHUHM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHS

[Ipeamer xumuu. Ponb XUMUU B KM3HU yeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemecTBa. Pu3nyUecKre CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsTie 0 Meromax mo3HaHMA B XuMuHM. Umcteie BemecTtBa U cMmecd. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJEKyJbl. XUMHUYECKHE DJIeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GpopMyna. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENnbHAs aroMHas macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KonnuectBo BemectBa. Monb. MousipHas macca. B3aumocBsi3p KOJIMYECTBa,
MacCchl W 4YHCJIa CTPYKTYpHBIX €AWHMI] BemiecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COCAMHEHUN.

duznyeckne U XUMUYECKUE SIBICHUS. XUMHUYECKas peakiuus W e€ MpU3HAKH.
3aKOH COXpAaHEHHMsS MacChl BEUIECTB. XHUMUYecKue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaKlni (COeIUHEHMS], Pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAOW, MpaBWJIaMH padOThl B J1TA0OpaTOpUH U
npuéMamMu oOpanieHusi ¢ JIabopaTOpHBIM O0OPYJOBAaHUEM, U3YYEHHE M OIKCAaHUE
(GU3MYEeCKUX  CBOMCTB  0Opa3loB  HEOPTaHWYECKHX  BEIIECTB, HaOI0JeHNe
¢bu3ndeckux (MIaBJIeHUE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KUIICHUE
M KOHJEHCAIUs BOJbI) U XUMHYECKUX (FOpEHHE CBEUYW, NMPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOW) SBJICHUHN, HAOIIOJEHUE U ONMCAHUE
OpPU3HAKOB  MPOTEKAaHHWA  XUMHUYECKHMX  peakuuid  (pa3lokeHwe  caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3iioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *Keie3a ¢ pacTBopoM conu meau (11),
M3y4YEHUE CIOCOOOB pa3/ieJIeHUs CMECEH: C IMOMOIIbI0 MarHuTta, (UILTPOBAHUE,
BBITIApWBaHUE, AUCTUUIAIMS, XpoMaTorpadus, MPOBEACHHE OYHCTKH IOBApEHHOU
COJIM,  HaONIOJEHWE W  ONMCaHUE  pPe3yJIbTaTOB  MPOBEACHUS  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHWs MacChl, CO3JaHUe MOelied MOJEKYI
(1rapocTepKHEBBIX ).

Bakneiiiiue npeacTaBuTe/ M HEOPraHNYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — sneMeHT W HpocToe
BemlecTBO. HaxoxaeHue Kuciopona B MpUpoAe, (u3MUecKHue U XUMHUYECKHE
cBoiictBa (peakumu rtopeHus). Oxcunpl. Ilpumenenue kwucinopoga. CrocoOb
MOJTyYEHHUsl KHCIIopo/ia B TabopaTopuu U MpoMbIieHHOCTH. KpyroBopot kuciopoia
B nipupojie. O30H — aJuI0TpONHAas MOAU(UKALUS KUCIIOPOA.



TemnoBoii 3ppeKkT XUMHUIECKON peaKIi, TEePMOXUMUUYECKIE YPaBHEHUS, 9K30-
U SHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojiib M METaH. 3arpsA3HEHUE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — anemeHT u npocTtoe BeniecTBo. Haxoxnenue Boaopoaa B MPUPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayyeHus. KucioTs
U COJIN.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnueckne cBorcrBa BoAbl. Boma kak  pacrBoputrenb.  PacTBOpBI.
HacelllleHHBIE W HEHACBINIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMS.
Ponbs pacTBOpoB B mpHpoAE W B KU3HHU 4YesoBeKa. KpyroBopoT BoAbl B IPHUPOE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuapl. Kiaccudukanus
OKCHJIOB:  cojeoOpasyromue  (OCHOBHbBIE,  KHUCIOTHbIE,  aM(oOTepHblE) U
HecoseoOpasyronue. Homenknarypa okcuioB. @uznueckne U XUMUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Knaccupukanuss OCHOBAaHMIA: IMIENOYM UM HEPACTBOPHUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHui. DU3NUECKHE M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanuss kucnor. Homenknatypa kucinor. Puznyeckue u
XMMHYECKUE CBOMCTBAa KHCHOT. Pan axtuBHoctm wmetaimioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Comu. Homenkiarypa coneil. ®du3nyeckue U XHUMUYECKHE CBOWMCTBA COJIEH.
[Tonmydyenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHUE COJIEpPkKAHUS KUCIOpPOAA B BO3JyX€, IOJYyYEHHE,
coOupaHue, pacro3HaBaHWE W U3YyYEHHE CBOWCTB KHUCIOpOja, HabOI0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KMCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMy OKCHJIOB U OINKMCAHUE UX CBOWCTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOAA (TOpEeHHE),
B3anMoJielicTBue Bojopoga ¢ okcugom wmeau () (Bo3MOXXHO uCIOIB30BaHUE
BHUJICOMATEPHAIIOB), HAOIIO/IeHNEe OO0pa3lloB BEHIECTB KOJIMYECTBOM | MOJb,
MCCIIeI0BaHNEe OCOOEHHOCTEN PAaCTBOPEHMSI BEILIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJIEH PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJCHCTBHE BOJIbI ¢ METaJlJIaMM (HaTpUeM M KajibllieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEIOBaHWE OOpa3l0oB HEOPTaHHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE W3MEHEHHUS OKPAaCKU HHIUKATOPOB B
pacTBopax KHUCIOT W Iejiodel, uzydeHue B3aummojencTBusi okcunpa menu (1) ¢



pacTBOPOM CEPHOW KHCJIOTBI, KHCJIOT C METAJUIAMHU, PEAKLUN HEUTpaau3aluu,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOIO METauia JPYyTHM W3
pacTBOpa COJIA, PEHICHHUE SKCIIEPUMEHTAIBHBIX 3371a4 N0 TeMme «BakHenmme Ki1acchl
HEOPTraHUYECKUX COEAUHEHUID.

IMepuognueckuin 3akoH u Ilepuoagmuyeckass cucremMa XUMHYECKHX
aementoB JI. M. MenpgeneeBa. Crpoenume aroMoB. XUMHYECKAsl CBS3b.
OKHuCINTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJAcCU(DUKAIIMKM XUMUYECKUX dieMeHToB. [lonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M MICJIOYHO3EMENIbHBIE METalIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUJIPOKCHUBI.

Ilepnogmueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHUYECKHX IJIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u anmuHHonepuoaHas dhopmsl [lepuoandeckoit
cucreMbl xumuueckux adnemeHtoB JI. WM. MenneneeBa. Ilepuonsl U TpyIIIIbL
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToOMHBIX saep. M3oronsl. Onektponbl. CtpoeHue
ANEKTPOHHBIX  000JIOYEeK aTOMOB  mepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremnl Jl. W. MenzaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPYIIIAM U IIEPUOJIAM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanveckorl CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku u npaktuku. . V. MenneneeB — yd€HbIA U
rpaXIaHUH.

Xumudeckass cBs3b. KoBasieHTHast (MOJsipHas W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3IEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakunn. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHHe oOpaslioB BEHIECTB META/VIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCUAA IIMHKAa C pPacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXnpeAMETHBIX CBA3CH NpPU HM3YYEHUM XUMHUU B § Kjacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIH30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TTOHITHH,
TaK W TIOHSATUM, SBIAIOUIUXCS CUCTEMHBIMH JUISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTecTBEHHO--HAyYHbBIE TOHSATHS: HAYYHBIM (DaKT, THUIIOTE3a, TEOpHS,
3aKOH, AaHaldW3, CHUHTE3, Kiaccu(uKaius, TMEePUOJANIYHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@u3uka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MUOH, HYKIIWI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, HJIEKTPUUYECKUN 3apsij, BEIIEeCTBO, TeJ0, O0BEM,
arperaTHOE COCTOSTHHE BEIeCTBa, Ta3, GU3HNICCKUE BETUINHBI, IUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3BE31bI, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOIbI, TOJIE3HBIC
MCKOIIA€MbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYeCKasi peaKkIus

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB, Kalusl, KAIbIUI U UX COCAUHEHU B
COOTBETCTBHUM C IOJOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil cucTeMe U CTPOCHHEM
HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAUIMYECKON PELIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHBIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanus XuMrH4ecKux peakiuii mo pa3inyHbIM MpU3HaKaM (10 YUCITY U
COCTaBY YYacCTBYIOUIMX B PEAKIIUU BEILECTB, MO TEIJIOBOMY 3(D(PEKTY, M0 U3MEHEHUIO
CTEMEHEW OKHCICHUS] XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YaCTHIO
Katanu3aTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUN, TEPMOXUMUYECKIE YPAaBHEHHUSI.

[TonsitTue o ckopocTH XuMuueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHE O TOMOTEHHBIX M TE€TEPOTreHHBIX
peakuusx. [lonstue o karanuze. [loHsTHe 0 XMMHUUECKOM paBHOBecHH. DaKTOPHI,
BIIMSIIONME HA CKOPOCTh XMMHUYECKOW PEaKIUu U TOJOXEHUE XHUMHUYECKOTrO
PaBHOBECHSI.

OKUCINTETEHO-BOCCTAHOBUTEIBHBIC peakiuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOM peaKLuu. CocraBneHnue ypaBHEHUIM
OKHUCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUMd €  HCHOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopusi PMEKTPOIUTUYECKON AUCCOLUALNUN. DJICKTPOIUTHI U HEAIEKTPOJIHTHI.
KaTtnonsl, aHnoHbl. MexaHuU3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BHAAMU
xuMuueckon cBs3u. CreneHp guccornuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.



Peakiuu monHoro oOMeHa. YCJIOBHS MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE HOHHBIE YypaBHEHUs] peakiui. CBOWCTBAa KHUCIOT,
OCHOBAHHI M COJIEW B CBETE MPEACTABICHHUI 00 3JEKTPOJUTUUECKON AUCCOLIMALIMH.
KauecTBeHHbIe peakiiuu Ha OHBI. [IoHsATHE O THIpONH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAVIOB U HEMETauloB (rpadura W anmasza), CJIOXKHBIX BELIECTB
(x7opuga HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMH OT
BO3JICHCTBUS Pa3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpollecca JAMCCOLMALMU KHUCJIOT, IMIeJoued U cojeil  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEO MAaTEpUATIOB), IPOBENCHHUE OIbBITOB, WJUIFOCTPUPYIOLIUX
MpU3HAKU MPOTEKAHUsS peakluii HOHHOTO oOMeHa (00pa3oBaHME 0CaKa, BBIJICICHHE
raza, oOpa3oBaHHE BOJbl), ONBITOB, WLIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEaKIUid (TOpEeHUE, PEeaKIUu Pa3I0KEHUs, COCIAUHECHHUS),
pacro3HaBaHUE€ HEOPTraHWYECKUX BEIIECTB C MOMOIIBI0O KAYECTBEHHBIX PEaKIui Ha
HOHBI, PEILICHUE IKCIIEPUMEHTATBHBIX 3aa4.

HemeTaunibl 1 MX coelMHEHUS

OO6mast  xapakTepucThka TanoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapaKTepHble CTernmeHu oKucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHYECKUE CBOMCTBA HAa MIpUMEpPE XJIopa (B3aUMOJIEHCTBHE C
METajuUlaMHM, HEeMeTajUlaMH, Iuenodyamu). XiopoBoaopold. ConsiHas KHCIIOTAa,
XUMHYECKUE CBOMCTBA, OIYyYEHUE, MPUMEHEHUE. JIeficTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpPraHu3M 4YeJoBeKa. BakHelme XJIopuasl U UX HaX0XKICHUE B IPUPOJIE.

O6mras xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCcOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu OkucieHus. CTpoeHue W (PuU3HUECKHe CBOMICTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAUPHUKALUUA KUCIOPOJA U
ceppl. XUMHYECKHME CBOMCTBa cepbl. CepoBOAOpON, CTpoeHue, (PU3NUECKHe U
XUMHYECKuEe CBOMCTBA. OKCUIBI CE€pbl Kak MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, pU3nuecKkue U XMMUUECKHUE CBOMCTBA (0OIIME KaK MPeACTaBUTEIIS
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE PEaKIMH, JieXkKallue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CEepHOM KHCIOThl. IlpuMeHeHune cepHOU
KucIOThl. ConM  CepHOM KHUCIOTHI, KadyeCTBEHHas peakius Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COCAMHEHWM B MPUPOJAEC. XHUMHUUYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCTOTHBIE A0XK/H, 3arpsiI3HEHNE BO3/IyXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mrast xapaktepuctuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEMEHH OKUCIICHHS. A30T, PacHpOCTpPAaHEHUE B MPHUPOJE,
bu3nYecKue U XUMUYeCKue cBoicTBa. KpyroBoport azora B mpupojse. AMMHAK, €ro
(du3nyeckue U XMMHUUYECKHE CBOMCTBA, MOJydeHUEe W npumeHeHue. Coau aMMOHUS,



ux (pusnyeckne M XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakmus Ha
MOHBI aMMOHHUS. AB3OTHAsl KHUCJIOTa, €€ TOJIydeHHe, (PU3NYECKHEe W XUMUUYECKUE
cBoiicTBa (OOIME Kak TMPEACTABUTENS Kiacca KHUCIOT W Clenu(uIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJIbHBIX yIOOpEHUM.
XVMMHUUYECKOE 3arps3HEHUE OKpPYXalolleld cpelibl COCAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3AyXa, IMOYBHI W BojoémoB). dDocdop, ammoTpomHbIe
Moaudukarmu Gpochopa, pusndeckue u xummudeckue cBoricTBa. Oxeup dpocdopa (V)
u ¢dochopHas kuciora, (U3MUYECKUE U XUMUYECKHE CBOMCTBA, IOJIyYCHHE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA0OPEHHUIA.

O6mass xapakrepuctuka 3yneMeHToB IVA-rpynmnbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKHUCJICHHS. YTJEPOl, aUIOTPOITHbIE MOAU(PUKAIINH,
pactpocTpaHeHue B MPUPOJE, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA. AAcOpOIus.
KpyroBoport yriepona B npupojie. OKcuabl yriaepojaa, ux Gu3ndeckue U XuMU4ECKue
CBOMCTBA, JCHCTBUE HA JKHUBBIE OPraHU3Mbl, TIOJy4Y€HHE ¢ TMPUMEHEHHE.
DKkoyiornyeckue mpoOJieMbl, CBsI3aHHBIE € okcuaom yriepoaa (lV), rumoresa
100aJbHOrO MOTEIVICHUsT KJIUMaTa, MapHUKOBBIN 3P dekT. YronpHas KUCIOTa U €€
comr, WX (U3MYECKHEe W XWMHUYECKHE CBOWCTBA, IIOIYYCHHUE M TMPUMCHCHHE.
KauectBennas peakuusi Ha KapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHavYaIbHBIE TIOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCIWHCHUSX
yriaepona (MeTaH, 3TaH, THJICH, alleTHJICH, dTaHOJ, TIUIEPUH, YKCyCHasT KUCJIOTA).
[IpupoHbIe HCTOYHUKHU YTIIEBOJIOPOJOB (YroJib, TPUPOIHBIN Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OE€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH. [loHsITHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUPaX, OeNKax, yriaeBoJax — U UX POJIH B KU3HU
YesoBeKa. MarepraabHOE €IMHCTBO OPTaHUYCCKUX M HEOPTAaHUIECKUX COSTUHEHUH.

Kpemuuii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npumeHenue. CoequHeHus: KpeMHaus B mipupoze. Oomue npeacTaBiaeHus: 00 OKcHie
kpemaus (1V) u kpemHueBoit kuciore. CHIMKATHI, UX HMCIOJIb30BaHHE B OBITY, B
MIPOMBITIUICHHOCTH. BakHeWIme CTpOUTEIbHBIE MaTepuajbl: KEpaMHKa, CTEKJIO,
LIEMEHT, OeToH, keye300eToH. [IpoOsiembl  GE30MACHOTO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B MIOBCECTHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHUEe OOpa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MIPOBE/ICHHE KaUYECTBCHHBIX PEAKIINi Ha XJIOPUJI-MOHBI M HAOJIFOICHHE TIPU3HAKOB UX
MIPOTEKAHUS, OIBITHI, OTPaKAIONINE (PHU3NICCKUE U XUMUYECKHE CBONCTBA TaJIOTCHOB
U UX COCAMHEHUH (BO3MOXHO MCIOJB30BaHUE BUIEOMATEPHATIOB), 03HAKOMIICHUE C
oOpasniaMu XJIOPUIOB (TaJOTEHHUIOB), O3HAKOMIIGHHE C oOpasliamMu cepbl U €€
COCMMHEHUSIMU  (BO3MOXHO HCIOJB30BAaHUE BUIECOMATEPUATIOB), HAOIIOICHNE
nmpoiiecca OOYrJauMBaHMUs caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU



KHUCIIOTBI, HW3Y4Y€HHE XHMHUYECKUX CBONCTB pa30aBICHHONW CEPHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peakinu Ha Cyib(}aT-uoH M HAOIIO/ICHWE MPU3HAKa €&
NpOTEKaHusl, O3HAKOMJICHHE C (U3MYECKMMHU CBOWCTBaMHU a3oTa, (ocdopa U ux
COEIMHEHUI (BO3MOYKHO HMCIIOJIb30BaHUE BUICOMATEPUAJIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yAOOpEeHM, MOJydeHUue, COOMpaHHUe, pACIO3HABAHUE U H3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PEaKIMi Ha WOH aMMOHUA U (ocdart-
VWOH U W3yYECHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOJCKUCTBUE KOHIIEHTPUPOBAHHOU
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJB30BaHUE BUIACOMATEPUATIOB),
U3y4YeHHE MOJee KpUCTAJUIMUECKUX pemEToK anmasa, rpadura, ¢yiiepeHa,
O3HAKOMJICHUE C TPOIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM U YCTPOWCTBOM MPOTHBOTA3a, MOJydYeHHE, COOMpaHWe, pacro3HABAHHUE H
W3y4YCHUE CBOMCTB YIJIEKMCIIONO Ta3a, IMPOBEACHHUE KAYECTBEHHBIX pEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE C
MPOAYKIMEN CUIMKATHOM IPOMBILUIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a]1a4
1o Teme «BakHenIne HEMETaIbl U UX COCTMHEHHUS.

MeTajuibl 4 UX COCAMHEHMSI

OO0m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HAa OCHOBAaHUU UX
nosioxkenus B [lepuoanueckont cucreme xumudeckux siemeHToB /1. 1. Menneneesa
U cTpoeHust aToMOB. CTpoeHUE METAJUIOB. MeTalinueckas CBA3b U METaIMYECKast
KPUCTAJUIMYECKAsA pEemETKA. OJIEKTPOXUMUYECKUM PAJI  HANpsKEHUHM METalIOB.
dusznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. OOIIue CcrnocoObl MOTYyYEHHUS
MeTtauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'yH, AIOPAIOMUHUMN, OpOH3a) U WX NPUMEHEHUE B
OBITY ¥ IPOMBIIIIJIEHHOCTH.

[Ilenounsle MeTamibl: MoJiokeHUE B llepronndeckoil CUCTEME XHMHUYECKUX
anementoB [[. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXJIECHHE B INPUPOJE.
duznueckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCuabl u
TUIPOKCUIBI HATPUA U Kaiusl. [[pyuMeHeHne menouHbIX METAIVIOB U UX COCANHEHUN.

[[lenouyno3eMenbHbIe  METAJUIbl MarHuii M KalbLUMM: IIOJIOXKEHHE B
Ilepnognueckoi cucreme xumuueckux syeMeHToB Jl. M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoOXJeHue B mpupojac. Ou3nyeckue U XMMUYECKUE CBOMCTBA MAarHusi U
KabIus. Baxueimme coeTMHeHUS KabIus (OKCH, TUIPOKCUI, coiH). JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmroMuHUN: nojiokeHne B lleprnonnyueckoil cucTeMe XMMHYECKHUX DJIEMEHTOB
J. WM. MeHneneeBa, CTpOEHHE aTOMa, HAXOXJIEHUE B Tmpupone. Dusznyeckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AM(OTEpHBIE CBONCTBA OKCHIA U THUAPOKCHIIA
AJTFOMUHUSL.

JKeneso: nonoxenue B [lepuoaudeckon cucreMe XuMU4YeCKux 3ineMeHToB /[l. .
MenpeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B Npupoae. PU3N4eCcKue 1 XUMUYECKUE



cBorcTBa kene3a. Okcuawl, rugpokcuabl U conu keneza (Il) m xeneza (1), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMud METaNIOB M CIUIAaBOB, MX (DU3UYECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KajbI[Usl W HATPUS C
BOJOW (BO3MOYKHO HCIOJIb30BAaHUE BHUJICOMATEPUATIOB), MCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MPOIECCa TOPEHHUS JKeJle3a B KUCIOpoe (BO3MOKHO HCIOIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIM Ha WOHBIL:
MarHus, Kajblius, amoMuHus, IuHka, skenesa (1) u xemesa (M), memm (1),
HaOJII0ICHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHMS IJIAMEHN HOHAMU HATPUS, KaJIHs
M KanblMsd (BO3MOXHO MCIOJIb30BAaHUE  BHJEOMATEPHANIOB), HCCIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCUAA AIIOMHHHMS W THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaykHelIe MeTauibl ¥ X COCAMHEHUS.

XHUMHS M OKPY:KaOLIas cpeaa

BemecTtBa M Marepuasnsl B ITOBCEIHEBHOM JKH3HM 4YeNIOBEKa. be3omacHoe
HCIIOJIb30BAaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momours mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)Karolled cpeabl (mpeaenbHas JOMyCTHMAst
KOHIleHTpalus BeniecTs, nanee — [[JIK). Pons XuMuUM B pEIIEHUU SKOJOTHYECKUX
npo0em.

Xumuueckuii IKCnepumMenm:

U3ydyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanm3zannst MeXNpeaMETHBIX CBSI3€M NpU M3YYEHHMM XHMMUM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITHM,
TaK W TOHATUH, SBIIOIIMXCS CUCTEMHBIMM JUI  OTIEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmure ecTeCTBEHHO-HAay4YHble MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCUPUKaLUs, MNEPUOAUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJICIIb, SBJIEHNE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®uzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3aps, POBOJIHUKH,
MOJIyIPOBOIHUKH, TUANIEKTPUKH, (OTORIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHoe
COCTOSIHHE BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, EAUHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
I1aHeTsl, 3BE371b1, ComHIIE.



buonorus: ¢orocunTes, apixanue, Omocdepa, SKOCHCTEMa, MHUHEPATHHBIC
yIOOpEHUs, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIC
MCKOIIaeMbIC, TOILIMBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHs XMMHH B €IMHCTBE Y4YeOHOU U
BOCIIUTATEILHON ACATEIIBHOCTA B COOTBETCTBHM C TPAJUIMOHHBIMH POCCHUCKUMU
COIIMOKYJIBTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlecTBe TMpaBWJIaMd M HOpPMaMu TIOBEJAEHUSI U CIOCOOCTBYIOT MpoleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJACTBOBATbCSI ~ CUCTEMOW  TMO3WUTHUBHBIX  ILIEHHOCTHBIX  OpPHUEHTAUIUM U
paclIMpeHUe OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTprMoTH4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'O0 OTHOIIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HACJEOWI0, MOHMMAaHWA 3HAYCHUS XWMHUYECKOM HAyKu B IKHA3HHU
COBPEMEHHOI0 OOIIEeCTBA, CMOCOOHOCTH BIAJAECTh JOCTOBEpHOW HHGOpMaALUEH O
MEePEOBbIX JOCTHXKCHUSAX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpaskaaHCKoOro BOCIUTAHUS:

MPEJICTABICHUSI O COUMAIBHBIX HOPMaX MW MOPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIEIOBATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESITEIBHOCTH TIPU BBITIOJHEHUU
y4eOHBbIX, TO3HABaTEIbHBIX 3a/a4, BBITOJIHCHUH XUMHUYECKHX OJKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B TIpoIlecce ITOM yueOHOM JesTeTbHOCTU, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U
MIOCTYIKH CBOMX TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3)IEeHHOCTH HAYYHOTI' 0 IO3HAHUA:

MHPOBO33PEHYECKNE TMPEICTABICHUSI O BEUIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKA W COCTABISIONINE
OCHOBY JUIsl TTIOHUMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKa C
NIPUPOJTHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbICE MOTHUBBI, HAIPABJICHHBIC HAa IOJY4YEHHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOAUMBIC JUIsi OOBSICHEHHS HAOTI0aeMbIX MPOIIECCOB U SIBICHHM,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOM paboThl C yYEeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYpPOH, JTOCTYIMHBIMA TEXHUYECKUMH CpPEJICTBaMH  HMH(GOPMAIMOHHBIX
TEXHOJIOTHUH;

uHTEpeC K OOYyYeHHI0O M TIO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHON U MCCIIEIOBATENBCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTH U YPOBHS OOYUEHHUS B JaJIbHEUIIIEM;

4)dopMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHME TOCIEACTBUNH W HENPUATHE
BpEAHBIX  MpUBbIUEK  (YMOTpeOJIEHUsT ~ alKoroJii, HAPKOTUKOB,  KYpEHHS),
HEOOXOIUMOCTH  COONIOZIEHUS MpaBwil  Oe30MacHOCTU Tpu  oOpalieHuu ¢
XUMUYCCKUMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

S5)Tpy10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY H3YYEeHHIO mpodeccuil U TpyAa pa3IudHOro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaMm TPYJIOBOH JIEATETLHOCTH, B TOM YHUCJIE HA OCHOBE
MIPUMEHEHUS TIPEIMETHBIX 3HAHUH M0 XUMHUHU, OCO3HAHHBIN BHIOOP WHIWBHUIYyTBHON
TPACKTOPUHM TIPOJOJDKEHUS O0pa3oBaHUA C Y4ETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
PO EeCCUOHATILHON JIEATETbHOCTH U Pa3BUTHSA HEOOXOJIUMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBaThCS B MPOGeCcCHOHATBHON CPEJIE;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyYIIEeCTBOBAHMS, IOHMMAHUE IIEHHOCTU 370pPOBOTO U
O6e3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBuJl 0€30MaCHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMHU, a TAKKE B CUTYyaIlUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJydaeMmble TMPU U3YYCHUH XUMUH, IS
pelIeHusl 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KYJbTYpbl, OCO3HAHUS  TJ00AJILHOTO  XapakTepa
DKOJOTHYCCKUX TPOOJEeM W TyTeH WX PEMICHUS IOCPEACTBOM METOJ0B XHMHH,
DKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCS MM B TI03HABATEILHOM,
KOMMYHHMKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3YNBTaTOB  BBIACISAIOT 3HAYMMBIE IS
(dbopMHUpPOBaHUS MHUPOBO33pEHHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TCOPHS, MPUHIINII,
runore3a, (axkT, CcHUcTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHMHA M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAay4YHOW KapTHHE MUpa, U yHUBEpCaIbHBbIC YUCOHBIC NEWCTBHS (ITO3HABATEIbHEIC,



KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpPbIE OOECreunuBalOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TUIAHHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPU OCBOCHUHU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSTUH (BBIACISATh UX XapaKTEPHBIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBSI3b C JAPYTMMH TOHSTUSMHU), HCIOIH30BAThH
NOHATHUS 1J11 OOBACHEHUS OTICNbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KPUTEPUHN I KiIacCU(PUKAIMM XHUMHYECKUX BEHIECTB M XUMHUYECKHUX PEaKIIH,
yCTaHABIMBATh TPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMH W3Y4YCHUS,
CTPOUTH JOTUYECKUE PACCYX ACHUSA (MHAYKTUBHBIC, NETYKTHUBHBIC, MO aHAJIOTHH),
JieNaTh BBIBOJIbI M 3aKJIFOYEHUS;

yMEHUE TIPUMEHSATh B TIpollecce TMO3HAHWS TOHATHS (IpPEIMETHbIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMble B XHMUH,
peoOpa3oBbIBATh IMIMPOKO NMPUMEHSEMbIC B XHUMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas (opMylia U ypaBHEHHE
XUMUYECKON peaklud — TP PEIICeHUd Y4eOHO-IIO3HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJEIbHBIX MPEIACTABICHUI BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISITH  OOIIME  3aKOHOMEPHOCTH,  IMPUYUHHO-CIICJICTBEHHbIE  CBS3U U
MIPOTUBOPEYUHS B U3y4aeMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHUE UCII0JIb30BaTh ITOCTABJICHHBIE BOMPOCHI B Kaye€CTBE HWHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETeHHEe ONbITa MO IJIAHUPOBAHWIO, OPTaHU3AIMd U TPOBEICHUIO
VUCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJIOM  IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBO/JIbI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIIENOBaHUs, COCTABIATh OTUYET O
MpoJIeJIaHHOM padore.

Pabora c nndopmanueii:

yMEHUE BBIOMpPATh, aHATM3UPOBATH W HWHTEPIPETUPOBATH HWH(OpMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, MOJYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMUUYECKOTO COJIep KaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcol HTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEYUBYIO U HEAOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TMPUMEHATHh PA3JIMYHbIE METOIbl M 3alpOoChl MPU IMOUCKE U OTOOpE
nHpOpMaIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JUISl BBIMOJHEHHUS



y4eOHBIX M MO3HABATEIbHBIX 3374 OMPEACTIEHHOTO THUIA, TPUOOpPETEHHE OMbITa B
o0jacTd  HMCMONB30BaHUS  WMH(OPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJbTYpOH AKTHBHOI'O HMCIOJB30BAHMS PAa3JIMYHBIX MMOUCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMANbHYIO (popMy mpeiacTaBieHus MHoOpManuu u
WUTIOCTPUPOBATh  pelllaeMble 3a/ladyd  HECJOKHBIMHU CXEMaMH, JuarpaMMaMu,
apyrumu popMamu rpaduKi U UX KOMOUHAIMSIMH;

YMEHUE HCIOJb30BaTh W aHAJIM3UpPOBaTh B Ipolecce ydyeOHOH H
UCCJIeIOBATENLCKONM JIEATETbHOCTH MHGOPMAIIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO35HCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIEH MTPUPOTHOMN CpPEIb.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0Jie auanora u (Wiau) AUCKYCCHUU) MO CYILECTBY
oOcykmaemMoii  TeMmbl, (OPMYJIHUPOBaTh CBOM NPEIOKEHHUS  OTHOCHUTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3a1a4H;

YMEHUS  NPEACTABIATh  IIOJIYYEHHBIE  PE3yJIbTaThl  I103HABATEJIBHOU
NEeSATENBbHOCTH B YCTHBIX U MHCbMEHHBIX TEKCTaX; J€NaTh MPE3EHTALUIO PE3YIbTATOB
BBITIOJTHEHUS XMMHUYECKOTO JKCIEepUMEHTa (1abopaTOpHOrO OIbITa, JabopaTopHOM
pabOThI IO UCCIEAOBAHUIO CBOMCTB BELIECTB, yU€OHOTO IIPOEKTA);

YMEHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
II03HABATEJIbHOM U UCCIIEI0BATEIBCKON AEATEIBHOCTH IPU PEIICHUH BO3HUKAIOIIUX
npo0OjieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB M COIJIaCOBAHMS TO3UIIMM
(oOcyxieHns, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IUITYPMBD», KOOPAHHALINS COBMECTHBIX
JEMCTBUM, ONpe/e/ieHne KPUTEPUEB MO OLEHKE KayecTBa BBINOJIHEHHON pabOThHl U
Tpyrue).

PerynsiTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENBHO OMNPEAENsITh UEIN ACSATENbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hambosee 3(DPEeKTUBHBIE CIIOCOOBI pelieHus YYeOHBIX U
[IO3HABATEJIbHBIX  3aJa4, CaMOCTOSATEIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA  QJITOPUTM  JEHUCTBUM TIPU BBITOJIHEHWU 33JaHUM C  y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUI 00 HM3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON LM, YMEHHE
HCITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX PE3yJbTaTOB IO OCBOCHHUIO  00S3aTENBHOIO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW denepanbHON paboyeil mporpamMmoi,
BBIJICTISIIOT: OCBOEHHBbIE OOYYAIOLIMMUCS Hay4dHbIe 3HAHMUS, YMEHHS M CIOCOOBI
nercTBUl, criennnpuIecKue I MPEeIMETHON 00aCTH « XUMHS, BUIBI ICSITCIHHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAaHHA, €ro HWHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIUSIX.



K xonity oOydyenus B 8 kijiacce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHSATHH: aTOM, MOJEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oHOpOAHAST M HEOJHOPOJAHAs), BAJIGHTHOCTh, OTHOCHUTEIIbHAsI aTOMHas W
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J0Jisl XMMHUYECKOr0 3JIEMEHTa B COCJMHEHHUH, MOJIIPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPUIIATEILHOCTh, CTEINEHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCuUKaus peakluil: peakuu
COCIMHEHMUSI, PEAKIIMK PA3JIOKEHUsSI, PEAKIIMK 3aMEIIeHUs, peakIlii oOMeHa,
9K30- M DHIAOTCPMUYECKHE PEAKIUH, TEIIOBOW 3(h(dEKT peakmuu, Sapo
aToMma, SJEKTPOHHBIA CJIOW aTroMa, aTOMHasi OpOWTanmb, paguyc aroMma,
XUMUYECKasl CBsI3b, MOJISIpHAsi M HEMOJspHAas KOBAJCHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas JI0JIs BEIIEeCTBA (MPOIICHTHAs
KOHLIEHTpalus) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH W
MIPUMEHSTD 3THU TIOHSTHS TIPU OMTUCAHUH BEIIECTB U UX MPEBPAICHUH;

e HCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUSI (JOPMYJI BEIIECTB
U YPAaBHEHHI XUMUYECKUX PEaKIUi;

e OMNpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
CTEIEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAJIC)KHOCTh
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIUWHEHUU 10 ¢dopmysaam, BHUT
XUMUYECKOM CBA3M (KOBaJeHTHasT W HWOHHAs) B HEOPTraHUYECKHUX
COCIMHEHMUSIX;

e packpbiBaThb cMmbIci [lepuonnueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT WX mojoxkeHus B Ilepuoamueckoii cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

e ONWCBHIBATH M XapakTepuzoBaTh TabmuuHyro ¢Gopmy Ilepuoguueckoit
CUCTEMbI XMMHUYECKUX AJICMEHTOB: pa3nyaTh MOHATHS «TJIaBHAS MOATPYyIIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Maneie u Oosbiiue
MEePUOJIbI, COOTHOCUTH OOO3HAUYEHHUsS, KOTOpPhIE HWMEIOTCS B TaOIUIE
«Ilepuoguueckas cucrema xumuueckux diemeHToB . M. MennpeneeBa» c
YUCJIOBBIMU XapaKTECPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJICMEHTOB
(coctaB u 3apsan siapa, oOIIee YUCIIO JIEKTPOHOB M PaCHpeAesieHUe WX IO
AIEKTPOHHBIM CJIOSIM);



KJIaCCU(PUIIUPOBATh XMMHUYECKUE JIIEMEHThI, HEOPraHMYECKHUE BEIIECTBA,
XUMUYECKUE peakUuu (MO0 YHCIy M COCTaBy YYacTBYIOIIMX B PpPEaKUUU
BEIIECTB, 10 TEIIOBOMY 3D PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAHHS XHUMHUYECKUX TMPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa M0 QopMylie COETUHEHHUS,
MacCOBYIO JIOJIF0 BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKON pEeaKIUH;

IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTENBHONW JIESITEIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O0000IIEHUE, CHUCTEeMATH3allMio, KiacCU(pUKAIHIO,
BBISIBICHUE NPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJI1 HM3YyYEHHsS] CBOMCTB
BEILIECTB U XMMUYECKUX PEAKIIHMI, €CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS
— HaOII0JeHNe, U3MEPEHUE, MOJIEIMPOBAHHUE, SKCIIEPUMEHT (peanbHbId U
MBICJIEHHBIN );

CJIeI0OBaTh MpaBUJIaM IOJIb30BaHUS XUMHUUYECKOW MOCYI0M U Ja0OpPaTOPHBIM
o0opyoBaHMEM, a TaKKe IpaBWiIaM oOOpalleHus C BEHIeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSMH IO  BBINOJHEHUIO  J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 0 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILLECTB
(Bomopoa M KHCIOPOJA), IPUTOTOBJIEHHIO PAaCTBOPOB C OIPEACIEHHON
MAacCOBOM JI0JIEM PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMUYECKUE SKCIHEPUMEHTBI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TMIOMOIIBI0 MHIUKATOPOB (JTaKMyC, (eHON(PTANICUH, METUIIOPAHK U
Tpyrue).

K koHiy oOydeHus B 9 kJjiacce mpeIMETHbIE PE3yJIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX IMOHATHN: XUMUUECKHH JJICMEHT,
aToM, MOJIEKyJla, HOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIIOXHOE
BEIIIECTBO, BAJCHTHOCTb, JJICKTPOOTPUIIATETHLHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasl peaKIys, XUMHYECKas CBSI3b, TEIJIOBOM 3P GEKT peaKIuu, MOJIb,
MOJISIPHBIT 00BEM, pacTtBop, AICKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOIUTHIECKAS JUCCOIMAIINS, PEAKIIMK NOHHOTO OOMEHa, KaTajau3aTop,
XUMUYECKOE paBHOBecHe, oOOpaTUMbie W  HeoOpaTUMBIE  PEaKIUH,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINN, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHHE, aJIOTPONHS, aM(POTEpHOCTh, XMMHUYECKas



CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs), KPUCTAJUIMUECKAsT PEIIETKA,
KOppO3Usl METAJUIOB, CIUJIABBI, CKOPOCTh XMMHMYECKOM PEaKIUH, MPEAEIbHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

WUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUH U
IPUMEHSTH 3TH OHATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTaBJIEHUsI (DOPMYJT BELIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

ONPENEIIATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PAa3JMYHOTO COCTaBa, NPUHAIEKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COeIMHEHUN 1o ¢hopmysiaM, BUI XUMUUECKOU CBSI3U
(KoBaneHTHAsl, NOHHAs, METAUIMYECKas) B HEOPTaHMYECKUX COEIWHEHHUSX,
3apsi MOHA M0 XUMUYECKOU (popmyIie, XapakTep Cpelbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUN, TUII KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO
BEILIECTBA,;

packpeiBath cwmbicn llepuomnueckoro 3akona [[. M. MenneneeBa wu
JNEMOHCTPUPOBATh €r0 TOHUMAHHE: OIMCHIBATH U XAPAKTEPU30BATh
Tabnuunyo Qopmy llepuoanyeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHSATUSA «TrJaBHas Tmoarpymnmna (A-rpynma)» ©u «1moOouHas
noarpymnmna (b-rpynma)», Mamsie u  OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaYEHHUsA, KOTOPbIE UMEIOTCSI B IEPHOJUYECKON TabIULE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHX 3JEMEHTOB (COCTaB W
3apsn  szapa, oOllee YHCIO 3JEKTPOHOB U paclpeiesieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTU B HM3MEHEHHH
CBOWCTB DJIEMEHTOB M HX COCIAMHEHUN B Ipeenax MallbIX IEpUOIOB U
[JIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTbHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIUVIOBOMY 3((eKTy, M0 HU3MEHEHHUIO CTENEHEH OKHUCIIECHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U cHenuPuyeckrue XUMHUUYECKUe
CBOWMCTBAa TIPOCTBIX M CIOXHBIX BEHIECTB, IIOATBEPXKIAAs OIMCAHUE
IIpUMEPaMU  MOJIEKYJISIDHBIX W HMOHHBIX YPAaBHEHHUU COOTBETCTBYIOIIHUX
XAMUYECKHUX PEaKIINM;

COCTABJIATh YPABHEHHUS DJIEKTPOIUTUYECKON AUCCOUMALNN KHUCIIOT, IEI0YEN
U COJICH, MOJHBIE W COKpPAIIEHHbIE YpaBHEHUS pPEaklUii MOHHOTO OOMEHa,
YPaBHEHUS pPEaKUuH, IOATBEPKAAIOIMMNX CYIIECTBOBAHUE TI'€HETUYECKOU
CBSI3U MEXKJy BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbpIBaTh  CYIIHOCTb  OKHMCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
MOCPEJCTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKluid;



MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAaHUA XUMHUYECKUX TMPEBPALICHUM B Pa3IUYHbBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOIO JJIEMEHTa 10 (opmysie COeAUHEHHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEaKIIUu;

coOII0AaTh MpaBUJIa MOJIb30BAHUS XUMHUUECKON MOCYI0N U J1abOopaTOPHBIM
o0opynoBaHMEM, a TaKkKe IpaBuia OOpalleHHs C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSMH IO  BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYCHHIO U COOMPAHUIO0 ra3000pa3HbIX BEIIECTB
(aMmMmaka ¥ yrieKuciioro rasa);

IPOBOJUTH PEAKINH, MOJITBEPKIAIOIINE KAaueCTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIECTB: pPAClO3HABATh OMNBITHBIM NYTEM XJIOpPUA-, OpOMMI-, HOAWUMI-,
kapOoHat-, Qocdar-, cuiIMKaT-, Cyiab(har-, TUAPOKCHI-UOHBI, KATHUOHBI
aMMOHHS W HMOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIIECTB;

OPUMEHATh OCHOBHBIE OIEpPALlMU MBICIUTENIBHON NEATENbHOCTH — aHalU3 U
CHUHTE3, CpaBHEHHUE, 0000IIEeHNE, CUCTEMATU3allMI0, BBISIBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€Hd — JUIS M3YYECHHS] CBOWCTB BEIIECTB M XHUMHUYECKUX
peakiuii, eCTEeCTBEHHO-HAyYHBIE METOJbl TIO3HAHHWS — HaOIO/ICHNUE,
U3MEpEHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PEASIbHBII U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumMmenoBanue KoaudecTBO 9acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3zie/ioB H TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NpOrpamMmel padoThI padoThI
Pa3nen 1.IlepBoHayajibHble XUMHYECKHE TIOHATHSA
XuMusi — BakHast
11 00J1acCTh €CTeCTBO3HAHUS 5 9 bu6mmoteka [IOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JESITEIbHOCTH YEJIOBEKa
19 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe M HEOPraHMYECKHUX BeIeCTB
21 Boznyx. Kucnopon. 6 bubnmnorexka HOK
' IMouste 06 okcumax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonsrue o 8 1 bubnmnorexka HOK
' KHUCIIOTAaX U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bubmuotexa [JOK
' [MousTHE 06 OCHOBAHMSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl Bu6 110K
nOIMoTeKa
24 €OpraHuyec 11 1 1
Heopr anv KX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Hroro o paszneny 30




Paznen 3.11epuonnyeckuii 3axkon u [lepuoguveckasi cucremMa xumnueckux 3jaemMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU

[lepuoauueckuii 3aK0H U

Ilepuonnueckas cucrema
bu6nmoreka [IOK

Nl 7
3 XAMHIHCECKHIX SJICMCHTOB https://m.edsoo.ru/7f41837c

M. . Mennene-ena.
Crtpoenue aToma

XUMHYECKasa CBIA3b.

3. OKHUCITUTENBHO- 8 1 bubmuorexa [JOK
' BOCCTAaHOBUTEJIbHBIE https://m.edso0o.ru/7f41837c
peakiuu
bubnnoreka IIOK
u 1
TOTO O pasiery > https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmiorexa LIOK

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

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5




9 KIIACC

HanMeHoBaHue KoaunyecTBO yacon
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3iesioB H TeM KonTtpoJubHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmel padoThI padoThI
Pa3nen 1.BemecTBo U XUMHYECKHE PeAKIHT
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso0.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa LOK
' p . https://m.edso0o.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DIIEeKTPOTUTHIECKAS
13 JIUCCOLAAITHSL. 8 1 1 bubmuorexa [JOK
' XUMHUECKUE PEAKIMHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasznea 2.HemeTasIbI B X cOeTMHEHUS
OO011ast XxapakTEPUCTHUKA
P P bubmmorexa [JOK
2.1 XUMHYECKUX JIEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO01mas xapakTepuCTHKa
99 XHMUYECKHX DJIEMCHTOB 6 bu6nuoreka [IOK

VIA-rpynmnsl. Cepa u eé
COEIIMHEHUS

https://m.edsoo.ru/7f41a636




OO01as xapakTepuCcTHKa

53 XUMHUYECKHUX 3JICMEHTOB 7 bubmuorexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 ux coeTMHCHHS
OO01as xapakTepuCTHKa
XHMHUYECKHX AJICMCHTOB Eufs LIOK
nonIMoTeKa
2.4 IVA- .
rp}:HHH yraepox 8 https://m.edsoo.ru/7f41a636
KPEMHHUH B UX
COCTUHEHUS
Wroro mo paszneny 25
Paznen 3.MeTa/uibl 1 MX COETMHEHUST
31 OO0mue cBoicTBa 4 bubmuorexa [JOK
' METAJJIOB https://m.edso00.ru/7f41a636
3. Baxwneiiniie MeTaibl 1 16 bubnnoreka IIOK
' WX COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 20

Paznen 4.Xumus u okpy»kaiomnias cpeaa

41 BemectBa 1 Marepuarnsl B 3 bubmuoreka [JOK
' JKM3HHU YeJIOBEKA https://m.edso00.ru/7f41a636
Hroro no pasneny 3
Pe3zepBHOE Bpemst 3 bubmorexa LOK
P p https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHHUKA
* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe odmiectBo «M3naatenscTBo «IIpocBemienne»
- Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AknuonepHoe obmectBo «M3marensctBo «IIpocBemnienuey

METOIANUYECKHUE MATEPHUAJIbBI JIJIAA YUYUTEJISA
-MeTtoanueckoe nmocodoue «COOpPHUK 3a1a4 M YIPAKHEHUI M0 XUMHI» AKIIMOHEpHOE 00111ecTBO «31aTenhCcTBO

«IIpocsemenue»

Metoauueckoe nocodue «I[IpoBepounsie padboThl o Heopranudeckoi xumun»/ H.I1. I'paByceliko/AkiinoHepHoe 0011ecTBO
«H3narensctBo «lIpocsemienue»

MU PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

I{udposoii oOopazoarenbHbIN KOHTEHT (educont.ru)
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