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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
COCTaBjiecHa Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeapLHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPEICTABICHHBIX
B ®I'OC OO0, a Taxxe Ha OCHOBE (eaepanbHOI padoueii mporpaMMbl BOCIIUTAHUS
U C y4€TOM KOHIENIIUM TIPEnojaBaHusl y4eOHOro mnpeaMera «XUMHs» B
oOpasoBaTebHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XUMHHM JaéT TpPEACTaBICHHUE O IEAX, OOIIeH cTpaTeruu
OoOyd4eHMs, BOCIHUTAHWUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNIbHOE MpeaMETHOE CoJIep>KaHue,
MpeyCMAaTPUBACT PACHPEACICHUE €ro IO KilaccaM M CTPYKTYpUPOBAHHE IO
paszenaM M TeMaM IMporpamMMbl IO XUMHUHM, OIPEIENSICT KOJIUYECTBEHHbIC U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOM EHTyEMYIO
MOCJEA0BATEBHOCTh  M3YYEHUS XUMHUM C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro  TMpOIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroIIuXCs, OINpeneaseT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHHMM K pe3yjbTaTaM OCBOSHHsSI OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yiabTataM oOydeHHUs XMMUU Ha YPOBHE IIeJIel U3ydeHHs MpeaMeTa 1 OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIbHOW ACATEILHOCTH OOYYalolmIerocss MO OCBOCHUIO
y4eOHOTr0 CoJIepKaHuUs.

3HaHWE XWMHH CIY>)KUT OCHOBOW [JIsi (OPMHpPOBAHUS MHPOBO33PECHHUS
o0yyJaroiierocsi, ero MpejAcTaBICHUA O MAaTEPUAIIBHOM €JIMHCTBE MHUPA, BaKHYIO
pOJIb UTPAOT (POopMHUpPYEMble XUMHEH MPEICTABICHUS O B3aUMONPEBPAIICHUSIX
OPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX PEIICHUs TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UEJIOBEUECTBA — CBHIPhEBOHM, IHEPIETUUCCKOM,
MUIIEBON U SKOJIOTMYECKON O€3011aCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dhopMUPOBaHUS KYJIBTYPhI IMYHOCTH, €€ 00IIeH B (yHKIIMOHAILHOW IPaMOTHOCTH,

BHOCHUT BKJIaJ B (DOpPMUpOBAHHE MBINIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJILHOM  y4eOHOW  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAIBLHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKU3HU, TaK U B IPO(HECCUOHATBLHOM IEATETLHOCTH;

3HAKOMUT CO CHEIMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJTOCTHOTO B3IJISI/Ia HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATAroM B (POPMUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0yJarOITHUXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUsT B OOyYe€HUHM XUMUU 00€CleyuBaIOTCS CHElUpUKON
collepkaHUsi  ydeOHOTO  MpeAMeTa, KOTOpBIM  SBISETCS  MENarornyecku
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMHUH Ha OINpeNeIEHHOM dTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUM XUMHH, OCHOB
HEOPTaHMYECKOM XMMHM W HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYEeCKON XUMUH.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUHM C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoja K €€ n3ydeHuro. CoAep:KaHUe CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATUN O XUMUYECKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOIO Pa3BUTHS 3HAHUWA HA OCHOBE TEOPETUUYECKHUX MPEIICTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /Jl. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBICHUM 00 HIIEKTPOJUTHUYECKON JMCCOIMAIMKA BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIMPUYECKHU
MOJIYYCHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHSI K JIpyroMY, BBITIOJIHASL (PYHKIIMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS U BO3MOYKHOCTEMN MPAKTUYECKOTO0 MPUMEHEHHUS U MOJTYYECHHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue nmporpaMMbl 1O XHUMHH  CIIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJICTABJIECHUS] O XUMUYECKON COCTABJISIONIEN HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAaHUS B Hayke. M3ydeHHe XUMHUM MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUU U3
paHee MU3yUYCHHBIX y4eOHBIX mpenmeToB: «Okpyxkarouuid mupy», «buomorus. 5—7
Kiacce» U «Pusnka. 7 Kiacey.

[lpn wW3yyeHWHW XUMHUH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUM OCHOB
XUMHUYECKON HAyKu Kak OOJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOM
JESITETbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpPHI. 3a/1a4ua
y4eOHOTO MPEeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYCCKUX 3HAHUA —
BOKHEUITNX (DAKTOB, MOHATUI, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHHH, TOCTYITHBIX
00001IeHN MHPOBO33PEHUECKOTO XapakTepa, S3blka HAyKH, B TMPUOOIICHUH K



HAyYHBIM METOJaM MO3HAHUS TIPU M3yYECHUH BEIIECTB M XMMHUUYECKUX PEaKIHid, B
dbopMHUPOBAHNY U PA3BUTHH ITO3HABATEIBHBIX YMEHUHN M UX IPUMEHEHUU B YI€OHO-
MO3HABATEIbHON M y4eOHO-UCCIIE0BATEIbCKON NEeATEIbHOCTH, OCBOCHUH MPABUII
0e30macHOro 00pallleHus ¢ BEIECTBAMU B MIOBCEIHEBHOM KU3HHU.

[Ipn M3yyeHMM XMMHUHM HAa YPOBHE OCHOBHOTO 00Iero 0Opa3oBaHUs BaXKHOE
3HAa4YCHHE MPUOOPETHN TaKHe LEIH, KaK:

— (opMHUpOBaHME MHTEIUIEKTYaIbHO pPa3BUTOW JMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHUN,
CIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM >KU3HH;

— HampaBJICHHOCTb OOy4e€HHs Ha CHUCTEMaTHYecKoe MpHUOOIICHHE
O0yJarommxcs K CaMOCTOSITEIbHON MO3HABATENbHON AESITENbHOCTH, HAYyYHBIM
MeTOoJaM TMO3HaHusA, (POPMUPYIOIIUM MOTHBALIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCiaoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OTBbITa Pa3HOOOpPA3HON [EATEIHHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEpPCAJIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB JIESITEIbHOCTH;

— (dopmupoBanue oOmed (yHKIHMOHATBHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSICHATH U OICHUBATH SBJICHUS
OKPYXAaIOIIEro MUPA, UCTOJB3Yys 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMUH, IPUMEHSTH UX MPU PEIICHUN TPOOJIeM B TTIOBCEIHEBHOM KU3HU U TPYIOBOM
JeSITENIbHOCTH;

— (QopmupoBaHue y OOyYarOmMXCAd TYMAHUCTHYECKUX OTHOIICHHIA,
MOHUMAaHUS IIEHHOCTH XWMHYECKUX 3HAHWUW I BBIPAOOTKH HSKOJOTHUYECKU
1[€J€CO00pa3HOro IMOBEIECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ULEIAX
COXPaHEHUS CBOETO 3/10pPOBbs U OKPY>KaoIel IPUPOTHON Cpelibl;

— pa3BUTHE MOTHUBAIUU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHS OOILICYETIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOoduiis M HAMPABICHHOCTH JAIbHEHIIIETO
oOy4JeHHsI.

OO1ee 9rco 9acoB, OTBEIEHHBIX IS H3yUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
oOmrero ob6pazoBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemiecTBa. Pu3nyecKre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHWA B XMMHUU. UHCTBIE BELIECTBA U CMECH.
CriocoObI pazjiesieHus CMECeH.

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKUE HJIeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCHUTENIbHAs
MOJIEKyIsIpHas Macca. MaccoBast 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuecTBo BemectBa. Monb. MossipHas Mmacca. B3anMoCBA3b KOIMYECTBA,
Macchbl M 4YHMCla CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYeCKne U XUMUYECKHUE SIBIICHUS. XUMUYECKasi peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BEHIECTB. XUMHUUEcKHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUI (COeqMHEHUS, pa3JIOKEHUS, 3aMELLIEHUs, OOMEHa).

Xumuyeckuii IKCnepumMenm

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, paBmwiIaMu paboOThl B JabOpaTOpuu U
npuémMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
bu3MYeCKUX CBOMCTB 0O0pa3IOB HEOPTraHWYECKUX BEIIEeCTB, HaOIIOICHUE
¢dbuznyeckux (IJIaBJICHHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJBI) U XUMHUUECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHUM, HAOIMIOACHUE U
ONMCAHUE TPU3HAKOB MPOTEKAHMS XUMHUYECKUX pEaKUHil (pas3jioKEeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasiioKeHUuE THAPOKCHIA
menu (1) mpu HarpeBaHum, B3auMojieiicTBUE *kele3a ¢ pactBopom coiu menu (11),
U3Y4YeHHE CIOCOOOB pa3JesieHHs] CMECEH: ¢ MOMOILIbIO MarHura, (GUiIbTpoBaHUE,
BHITIAPUBAHUE, JUCTWUIIUS, XpoMaTorpadus, TPOBEICHUE OYNCTKH MOBAPEHHOU
CONM, HaONIOACHHWE W  ONMHCAaHWUE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapoCTepKHEBBIX ).

BaxHeilye npeacTaBUTE/IM HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Boznyxa. Kucnmopon — sineMeHT U mpocToe
BemecTBO. HaxoxmeHue kuciaopoma B mpupone, (U3NUECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl
MOJYYeHUs] KHUCIIOpoJia B JabOpaTopuud W MPOMBIIUICHHOCTH. KpyroBopot
KHcIopoza B mpupojae. O30H — ajuioTporHas MOAU(PUKAIIHS KUCIOPOIa.



TermoBort 3¢h(hHEeKT XUMUYECKOW PEaAKIUU, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOomIMBO: yroib M METaH. 3arps3HEHHE
BO3]lyXa, yCHJICHHE MapHUKOBOTO A (PeKTa, pa3pyIieHrne 030HOBOTO CIIOA.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boaopoaa B IpUpoe,
bu3nYecKre 1 XUuMUYEeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl
Y COJIH.

MosipHbIit 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPAaBHECHUSM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacplllieHHbIE M HEHACBIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 107 BelecTBa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJIbI. OCHOBaHMS.
Ponbe pacTBOpOB B mpHpoJie U B KU3HU 4YesioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA MMPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHeHuit. Oxkcunbl. Knaccuduxanus
OKCHJIOB:  coyieoOpa3zyromine  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTepHbIE) U
HecosneoOpaszywomme. HoMmenknatypa oOKcujoB. DuU3MYECKUE U XUMHYECKHE
cBOMCcTBA OKCUIOB. [loyueHne okcuaos.

OcHoBanus. Kiaccudukanus OCHOBaHMA: INETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHui. du3nueckue M XUMHUYECKHE CBOICTBA
ocHOBaHuU. [lomydyeHrne OCHOBaHMM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. Ousundeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Psin aktuBHocTH MeTayuioB H. H. bekerosa.
[TonydyeHue KUCIor.

Conu. Homenkiarypa cosieid. @u3nuecKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coiei.

['eHeTnueckas CBSI3b MEXK]y KJIIACCAMH HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuui IKChepumenm

Ka4ECTBEHHOE ONPEAECICHUE COJECPKAHUSA KUCIOPOIa B BO3yXE, MOIYUYCHHUE,
coOupaHue, paclo3HaBaHWE W W3YyUYCHHE CBOWCTB KHUCIOpOAa, HaOI0IeHNe
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHUS U
MpeKpalleHus ropeHust (Toxapa), 03HaKOMJICHHE ¢ 00pa31iaMi OKCUJIOB M OTTMCAaHUE
WX CBOMCTB, IMOJy4Y€HHE, cOOWpaHHe, paclO3HABaHWE W HW3YYEHHE CBOMICTB
BOJIOpoJia (TOpeHue), B3auMoJeicTBIE Boiopoaa ¢ okcuaom menu (1) (Bo3amoxHO
WCITIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOII0IeHHE 00PA3IOB BEIECTB KOJINIECTBOM
1 Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHUSI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOM MACCOBOM MIOJIEN
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJICMCTBHE BOJbI C MeTaUlaMU (HAaTpUEM U
KaJIblliEM) (BO3MOXHO HCIOJIb30BAHHE BHUJACOMATEPHUANIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB, HAOIIOICHIE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, U3YUECHHUE B3aUMOICUCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KHCIOT C METAIIAMH, PEaKIIUi
HEUTpAIN3AlMU, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJula APYTUM U3 PACTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 MO0 TEME
«BaxHeiiune K1acchl HEOPraHUYECKUX COCTUHEHUIN.

[Hepuonuueckuin 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHUX
yaiemenToB JI. U. MenaeneeBa. CrpoeHue aToMoB. XHMMHMYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUl

[lepBble TOMBITKH KIACCU(MUKAIMU XUMHUYECKUX dyieMeHTOB. l[loHstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IMIEJIOYHO3EMENbHBIE METaIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI
Y TUJPOKCUJBI.

[lepnognyeckunii 3axoH. llepnonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /.
N. Menneneesa. KopoTkonepuoaHas v jiimHHOneprogHas ¢popmel [leproanueckoii
cucreMbl xumuyeckux dsiemeHtoB [[. M. Menneneesa. llepuoabl u rpynmsl.
OU3NYECKUN CMBICI NOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK AaTOMOB TeEpBbIX 20 XUMHUYECKUX  SJIEMEHTOB
ITepuonnueckout cucremsl JI. M. MenneneeBa. XapakTepucThka XUMHYECKOTO
AJIEMEHTA 10 ero noyioxkeHuro B [leprnonnueckont cucreme . 1. Menzaeneena.

3aKOHOMEPHOCTA M3MEHEHUS paguyca aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akona u [lepuognueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W mnpaktuku. [[. . MenneneeB — y4yé€HbId U
IpaKJIaHHH.

Xumuyeckass cBsi3b. KoBasieHTHast (MOJsipHAss U HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHuss.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporecchl okucaeHus U BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKCnepumenm

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAIOB, B3aUMOJEHCTBUE
TUIPOKCHIA ILIMHKA C PAacTBOpaMU KHUCJIOT M WIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUSA).

Mexcnpeomemmunie cea3u

Peanuzaiusa MeXNpeaMETHBIX CBSI3€M IPU WM3YUYEHUHU XMMHUU B 8§ KJacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBISIOMIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO0mmue ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, KiIacCU(UKAIMs, TEPUOJUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPECHUE, MOJENb, SIBICHUE.

du3uKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJEKTPUYECKUN 3apsj, BEIIECTBO, TElI0, O00BEM,
arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (U3WYecKue BETUYWHBI, CIHMHHIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, ITOJIE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKAsS] PeaKLMs

[Tepronnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWMCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAO0B, KA, KAJbLUHS U UX COCAUHEHUN
B COOTBETCTBMM C IIOJIOKEHHEM »3jeMeHTOB B Ilepuoandeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BelIeCTBAa: BUJIBI XUMHUUYECKOW CBSI3U. THIBI KPUCTATUTMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAJUIMYECCKON PEIIETKA U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBa BEUIECTB, OTHOCSIIUXCS K PA3JAYHBIM KJIacCaM HEOPTraHWYECKHUX
COCJIMHEHUH, TEHETUYECKasl CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PeaKIui 10 pa3InyHbIM IIpHU3HAKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TemIOoBOMY 3(dekTy, mo
W3MEHEHUIO CTENIEHEN OKHCIICHUSI XUMHUUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO
Y4aCTUIO KaTallu3aTropa). DK30- U SHJIOTCPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHEHUS.

[Tonsitue o ckopocTy xumuueckol peakuuu. [loHarue o0 oOpaTUMbIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [[oHATHE O TOMOT€HHBIX U T€TePOre€HHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XWMHWYECKOW PEAKIUM W TOJOXKECHHE XHUMHUYECKOTO

paBHOBECHS.
OKHCIUTETPHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUUM,  DJIEKTPOHHBIM  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ peakLuu. CocraBneHue  ypaBHEHMIA

OKHCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMM ¢  HMCIOJIb30BAaHHEM  METO/a
AIIEKTPOHHOTO OanaHca.



Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIIEKTPOIUTHI U HEINEKTPOJIUTHIL.
Karnonel, aHnoHbl. MeXaHnu3M IHCCOLMALMU BELIECTB C Pa3jIM4YHBIMUA BHJIAMU
XUMUYECKOH cBsi3H. CteneHs auccouuanuu. CUIbHBIE U CA0bIe AIEKTPOIUTHIL.

Peakiuu noHHOTO OOMEHA. Y CI0BUS MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIEHHBIE HOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAHUI1 U COJICH B CBETE MPEACTABICHUHN 00 SJICKTPOTUTUIECKON JUCCOIIUAIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THIPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJENSIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMeTaUioB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), UCCIAEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakuuu OT
BO3JICMCTBUSl  Pa3IUYHBIX  (AKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
PacTBOPOB BEIIECTB, MTPOIIECcCa AUCCOLUALINN KUCTIOT, 1IeJ0uei U colieit (BO3MOKHO
UCIIOJIb30BAaHUE BUJICO MATEPUATIOB), MPOBEJIEHUE OMBITOB, HWJLIIOCTPUPYIOIIUX
NPU3HAKM MPOTEKAaHHUs peakluil HOHHOro oOmeHa (oOpa3oBaHME OcCaJKa,
BBIJICJICHUE Ta3a, 0Opa3OBaHUE BObI), ONBITOB, WJUIIOCTPUPYIOUIUX ITPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHue, peakluH pa3iioKeHHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEHIECTB C  TOMOIUIBIO
KAUECTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtanibl 1 MX coeIMHEHUSI

OO6mias xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu oKucieHusa. CTpoeHue M (QpU3MUecKre CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJECHCTBHE
C MeTaJUlaMM, HeMeTaJlaMH, Lienodamu). XiopoBogopod. CoiisiHas KHCIOTa,
XUMUYECKUE CBOICTBA, MOJy4YyeHUe, mnpuMmeHenue. JleiictBue xjopa H
XJIOPOBOJOPOJA Ha OpraHu3M 4esioBeka. BaskHelime XIopu/Ipl U UX HaX0XKICHHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pU3MUYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJJIOTPONHBIE MOAU(PUKALNK KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUe, (HU3UUYECKUE U
XUMu4eckue cBoMcTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnast kucnota, pU3nYecKue U XUMUYECKUE CBOMCTBA (00II1e KaK MPeICTaBUTEIS
KJlacca KUCJIOT M crneuuduueckue). XMMUYECKUE PEaKIuH, JiekKallue B OCHOBE
MPOMBIIIVIEHHOTO CHOoco0a MOJIy4eHUs] CepHOM KHUCIOThl. [IpuMeHnenue cepHou
kucaoTbl. COJM CEepHOM KHCIOTHI, KAaueCTBEHHAs pEakIus Ha CyJb(ar-uoH.
Haxoxnenue ceppl U €€ COCIMHECHUH B MOPUPOJC. XHUMHUUYECKOE 3arps3HECHHUE
OKpYXalolel Cpellbl COCAUHEHUSIMU CEPbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOKI €ro MPe0TBPAICHUS.



OO6mass xapaktepuctuka 3aeMeHTOB VA-rpymmbl. OCoOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHWE B IPHUPOJE,
duznyeckue U XuMudeckue cBoiictea. Kpyrosopor azora B npupoje. AMMHAK, €T0
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOJyYeHue U npuMenenue. Cojiu aMMOHUS,
ux pU3NUECKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMs. A30THasl KHUCJIOTa, €€ MOIy4YeHHe, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (0OmMe Kak TMpEeACTaBUTENS Kiacca KHCJIOT W crenu(uaeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YA0OPEHHUI.
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsA3HEHuE BO3Ayxa, MOYBbI U BoA0EMOB). docdop, amioTpornHbie
Moaudukauuu gocdopa, pusnyeckue U XumMuueckre cBoiicta. Okcua docdopa
(V) u dochopnas xuciora, pusnyeckue ¥ XHUMUYECKHE CBONCTBA, MOJyYCHUE.
Hcnonb3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHU.

Ob6mas xapaktepuctuka ameMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHH OKUCIIEHMS. Y TIIEPO/I, aJUIOTPOITHBIE MOAU(PUKALINH,
pacnpocTpaHeHUe B MPUPOJE, (PU3NUECKUE U XUMHUUYECKUE CBOMCTBA. AJCOPO LIMsl.
Kpyrosopor yraepoga B mnpupone. Okcuuabl yriaepoaa, HX (u3nyeckue u
XUMUYECKUE CBOMCTBA, JCHCTBME HA IKUBBIE OpPraHU3MBbl, TOJyYE€HUE U
npuMeHeHHe. DKOJOrHYecKre MpoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V),
rUnoTe3a TI00aJbHOTO MOTEIUICHHUS KiIuMaTa, NapHUKOBBIM 3@ @ekt. YronpHas
KHCIIOTAa U €€ COoNM, UX (PU3MYECKMEe M XUMUYECKUE CBOMCTBA, MOJYYEHUE U
npumeHeHnue. KadecTBeHHass peakuusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, POMBINIIICHHOCTH U CEJTLCKOM XO3SHCTBE.

[lepBoHaUaNbHBIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJ, TTIMUEPHUH, YKCYCHas KUCIIO0Ta).
[IpupogHble HMCTOYHHMKK YTIAEBOAOPOAOB (Yroyib, MNPUPOIAHBIN Ta3, HEPTH),
MPOJYKTHl WX TepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIILICHHOCTH.
[TonsiTne 0 OMOIOTMYECKU BAXKHBIX BEIECTBAX: KUpax, OenKax, yriaeBojgax — U ux
poJii B OKM3HM 4eJoBeKa. MarepuaabHOE €IUHCTBO OPraHUYecKHX M
HEOPTaHUYECKUX COCTUHEHUH.

KpeMHuuii, ero @usnueckue HM XHMHYECKHE CBOWICTBa, MOJyYE€HHUE U
npuMmenenue. CoequHeHust KpeMHus B npupoje. Oo1iue npeacTaBieHUst 00 OKCUae
kpemuus (1V) u kpemaueBoit kuciore. CUIUKATHI, UX UCIOJb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTH. BakHeillne cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, eyne300eToH. I[IpoOiaeMbl 0Ge30MacHOr0  UCMOJIb30BAHUS
CTPOUTEIIbHBIX MAaTE€PUAJIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOUN KHCIIOTHI,
MIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIO/IEHUE MTPU3HAKOB



UX TPOTEKAHWS, OMBITHI, OTpakaromue (HU3NIECKHEe W XUMUYECKHUE CBOWCTBA
rajoreHOoB M HUX COEJUHEHHH (BO3MOXKHO WCIOJIb30BAHHE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJOTeHUI0B), 03HAKOMIIEHHUE ¢ 00pa3liaMu
ceppl U €€ COoeAMHEHUSIMU (BO3MOXKHO HCIIONB30BaHUE BUIEOMATEPUATIOB),
HaOJI0/IeHHE Tpoliecca OOYTIIMBaHUs caxapa MoJ| AeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOU KUCIIOTHI, U3yYEeHIE XUMUYECKIX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI,
MIPOBEICHNE KaUYeCTBEHHON peakiny Ha Cylb(paT-uoH U HAOIOICHNE TIpU3HaKa €€
NpOTEeKaHMs, O3HAKOMJIEHHE C (PU3MUECKMMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COEJIMHEHU (BO3MOXXHO MCIOJIb30BaHUE BHUAEOMATEPUaIoB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yAOOpeHUH, MoaydyeHrue, coOupaHue, paclio3HaBaHUE U H3y4YeHUeE
CBOWCTB aMMMaKa, MPOBEJACHUE KAUYECTBEHHBIX PEaKIHWi HAa WOH AMMOHHS H
dbochar-uoH W U3yYEeHUE TPUZHAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHUCJOTHI C MEIbI0 (BO3MOXHO HCIIOJb30BaHHE
BUJIEOMATEPUATIOB), HM3YYEHHE MOJIeJIel KPUCTAUNIMYECKUX PEHIETOK ajiMasa,
rpadura, (QymuiepeHa, O3HAKOMJICHHE C MPOIECCOM aACOpOIUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYCHHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ia3a, MPOBEICHUE
KaueCTBEHHBIX pEaKklUii Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYEHHE MTPU3HAKOB UX
IIPOTEKAHUs, O3HAKOMJIEHME C MNPOAYKIMEW CHIUKATHOW MPOMBILIJIEHHOCTH,
pEILICHUE SKCIECPUMEHTAIBHBIX 3ajad Mo Teme «BaxHeilme HemMeTaulbl U UX
COETUHEHUSD).

MeTaJLibl B MX COeIMHEHUSA

OO01mast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHHUH
ux nosioxxkeHus B llepuogmueckon cucreme xumuueckux asnemMeHToB J[. .
MenneneeBa n ctpoeHus atoMoB. CtpoeHne MeTamioB. Meraimyeckas CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  pPEIIETKA.  OJJNEKTPOXMMUYECKHU P
HanpsbkeHu MetaiioB. dusnyeckne u XUMUYECKUE CBOMCTBA MeTaiuioB. O0mue
CHOCOOBI TIONTy4eHHUs] MeTayioB. [loHATHE O KOPPO3WHM METaIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamwIbl: MoJOKEeHUE B [leproanveckoil cucTeMe XMMUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IPHUPOJIE.
du3nuecKkre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUIIBI U
TUAPOKCHABI HaTpusg MW Kaius. [IpruMeHeHue I1IeJOYHbIX METAUIOB M HUX
COCJIMHEHUM.

[IlenoyHo3eMeNnbHbIE METAUIBI MAarHHMM W KaJIbLUU: IIOJIOKEHHE B
[Tepunoanueckoit cucreme xumuueckux 3aeMeHToB /1. 1. MeHneneeBa, CTpoeHHUE HX
aTOMOB, HaXOXJ€HHUE B npupoae. OPU3NUECKUEe U XUMHUYECKUE CBOMCTBA MarHus U



Kanblus. BaxxHeime coe fuHeHUs KalbIus (OKCHT, TUAPOKCH I, COJH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AmmoMuHUA: oyioxkeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoOE€HHUE aToOMa, HaXxOXJIeHUE B npupoac. PU3NUECKUE U
XUMHUYECKHE CBOMCTBa alfoMUHMS. AM]OTEepHbIE CBOMCTBA OKCUJA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [leppoandyecko cUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MengeneeBa, CTpOEHHE aToMa, HAXOXICHWE B mpupoje. Duszuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKcuabl, THAPOKCUABI U coyn xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMu METAJIOB U CIUIABOB, UX (DU3UYECKUMU
CBOMCTBAMH, U3YyUYECHUE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpUsi C BOJOM (BO3MOXHO HCIOJIb30BAHHE BUICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, MPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIIMI Ha HOHBI: MarHus, KaJIbLKs, aTIOMUAHUS, ITHHKA, Kee3a (11)
u xenesa (Ill), menu (Il), HaGmroeHHEe W ONMMCAHUE TIPOILIECCOB OKpPAIIHMBAHMUS
IJJaMEHU MOHAMU HATpUs, Kalusig ¢ Kalblus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBAHUE aM(POTEPHBIX CBOMCTB T'UIPOKCH]Ia ATFOMUHUS U
TUJIPOKCHJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 1Mo Teme «Baxueuume
METaJJIbl U KX COCTUHEHUS.

XuMHus M OKpPYKAOLIAA cpeaa

BemectBa u marepuanbl B NMOBCEIHEBHOW XW3HU 4YeEIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momorrs npu
XMMUYECKHUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYXarlleil cpenbl (IpeaesibHas AOMyCTUMAst
KOHIIEHTpaius BeiiecT, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
npooeMm.

Xumuyeckuii IKCnepumenm:

H3ydeHHe oOpasloB MaTepuajoB (CTEKJIO, CILIaBhl METAJIOB, ITOJUMEpPHBIC
MaTepuabl).

Mexcnpeomemmunie cea3u

Peanuzaiua MeXNpeaMETHBIX CBS3€M IPU HM3YyYCHUU XMMHUU B 9 Kiacce
OCYIIECTBISICTCS dYepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK U TIOHATUU, SBJISIFOIIUXCS CHCTEMHBIMH JJI1 OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAYyYHBIE TOHSTHUS: HAYYHBIM (haKT, TWIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiIaccu(ukanus, TEePUOJUIHOCTh, HaAOIIOACHUE,
OKCIIEPUMEHT, MOJCIMPOBAaHUE, HU3MEpPEHWEe, MOJCNb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOT U, MaTepUAIIbI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEHTPOH, HOH, HYKJTU, H30TOIIBI,
PaOaKTHBHOCTb, MOJICKYJIa, AICKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUIJICKTPUKH, (DOTORIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIITHICCKAS
peméTKa, CIUIaBbl, (PU3NYCCKUE BEIWYUHBI, CIMHHIBI U3MEPEHUS, KOCMHUYECKOEC
MIPOCTPAHCTBO, IJIaHEeThI, 3BE3 161, CoJTHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEPAIbHBIC
yIOOpEHHS, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIE BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIC IIOPO/IbI, ITOJIC3HBIC
WCKOIIaeMbIE, TOILIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3ydbTAaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCA B XO0/A€ OOy4YeHUS XUMHUHU B €IMHCTBE Y4YEOHOH u
BOCIIUTATENBHOU JEATEIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH M J1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMU B
OOLIECTBE MpaBUJIaMU W HOPMaMHU TMOBEJAEHUS W CIOCOOCTBYIOT MpOIECcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMN 00YYaIOIINXCS.

JInyHOCTHBIE ~ pe3yibTaThbl  OTpaXalOT  TOTOBHOCTh  OOy4YaroOUIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LIEHHOCTHBIX OpUEHTAIMUd U
pacIlIMpeHne OMbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAy4yHOMY HACJEuI0, TMOHMMAaHUS 3HAYCHUS] XUMHUYECKOW HAYKH B KHU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HH(OpMaIuen o
MEPENOBbIX JOCTHUKEHUAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKAAHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS. O COLMAJIbHBIX HOpPMax U IMpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-UCCIIeIOBATEILCKOM, TBOPYECKOM ¥ APYrHMX  BHUAAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOWU NESITEIBHOCTH IIPU
BBITIOJTHEHUN YYEOHBIX, TIIO3HABATENIbHBIX 3a/Ja4, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUHU YUYE€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOTIOMOIITY B TIPOIIECCE ITOM yueOHOM e TebHOCTH, TOTOBHOCTH OIEHUBATH
CBOE MOBEJACHUE M TOCTYNKHA CBOUX TOBapHUIIEH C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUS

MHUPOBO33PEHUYECKHUE MPEJCTABICHHUS O BEIIECTBE M XUMHUYECKOM peaKkiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIIOLINE
OCHOBY JIJIl TTOHUMAHHS CYIIHOCTU HAay4YHOM KapTUHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS MPUPOIBI, B3aMMOCBS3SAX YEJIOBEKa C
IIPUPOJTHOM CPEION, O POJIM XMMHUM B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOJIMMEBIE I OOBSICHEHHS HAOJIOaeMbIX TMPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPON, JOCTYNMHBIMA TEXHUYECKUMH CpPEICTBaMH HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YEeHHUIO M TO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa30BaHMIO, MPOEKTHOM W  MCCIEI0BATEIbCKON
JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJbHEHIIeM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEJICTBUMA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOJMMOCTU COOJIIOJIEHUS TMpaBwil OE30MACHOCTH TMpU OOpAIICHUH C
XUMHUYECKUMU BEMIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUYECKOMY M3YUYEHHI0 Mpodeccuil u Tpyia pa3inyHOro poja,
YBa)KE€HHE K TPYAY U pe3yJibTaTaM TPYAOBOU JI€SITEIbHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUS  TPEAMETHBIX  3HAHUM 1O  XUMHHU, OCO3HAHHBIM  BBIOOD
WHJVMBUAYaJbHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHUs C YYETOM JTMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHentHon npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(eCcCHOHaIBHOM Cpelie;

6) 3K0JI0rMYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K IPUPOJI€ KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyYIIECTBOBAaHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOIO H
Oe3omacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOACHUS
MpaBUJ 0€30MaCHOTO MOBEJEHHUS MPU PadOTE C BEIIECTBAMHU, a TAKKE B CUTYaIUSIX,
YTPOKAOIIMX 30POBbIO U KU3HHU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJydaeMble TPU H3YUYCHUU XUMUH, JJIS
pelIeHus 3a1a4, CBI3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOM, IJIsl TOBBILICHUS
YPOBHSI  DKOJIOTMUECKON  KyJbTYpbl, OCO3HAaHUSI TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTed UX PEeIIeHUS IMOCPEACTBOM METOJOB XHUMMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE OHATUS (3aKOH, TEOPUS, TPUHIIHUII,
runore3a, (axkT, cucTema, TMPOIECC, OKCIEPUMEHT U JpPyroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax M TMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEaAMETOB (POPMUPOBATH MPEJACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTUHE MHUpPA, ¥ YHUBEPCAIbHBIC YueOHbIC JeHCTBUS (TI03HABATEIBHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE oOOecrmeunBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUUIAHUPOBAHHUIO M OCYIICCTBICHHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble Jiornueckue AeMcTBU:

YMEHHUSI HKCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MNPU OCBOEHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX MOHITHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH IOHSTHSAMHU), UCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETBHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JUIsl KJIacCU(PUKAMK XUMHUUYECKUX BEHIECTB U XMUMHUYECKHUX DPEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKHE PacCyXACHUs (MHIYKTUBHBIC, NCTYKTUBHbBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHHU,

YyMEHHUE TMPUMEHSATh B TIPOILIECCE TMO3HAHUSI TOHSTUS (MPEIMETHBIE U
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH HIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICJIbHBIC MPEJICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XMMHUYecKas (opMysia U ypaBHEHHE
XUMHYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3314, C Y4ETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYAE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUUYMHHO-CIICJICTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YHAEMBbIX IIPOIIECCaX U SIBIICHUSX.

ba3oBble nccieaoBare/bCKHe IeMCTBHUA .

YMEHHUE MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYE€CTBE WHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYECTBE OCHOBHI JJ1s1 POPMHUPOBAHUS TUIIOTE3HI IO MMPOBEPKE
MIPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

NPUOOPETCHHE OIbITa 10 IUIAHUPOBAHHUIO, OPTaHM3allUk W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJoJgaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3yiabTaT, PopMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEIEHHOTO OMNBITA, UCCIEIOBAHUSA, COCTABIATh OTYET
O MpoJIeTTaHHOU padoTe.

Pabora c undgopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (POPM MPE/ICTABICHUS, MTOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAS  JIMTEpaTypa XUMHYECKOTO COJAEpKaHUS, CIPABOYHbBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKHA OIICHUBATH NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(GOPMAIIHIO;



YMEHHE MPUMEHSATh Pa3IMYHbIE METOABI M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISi BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPHOOPETEHUE OMbITA B
00JaCTM  MCMOJB30BAHMUS  HH(POPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJIEHUE KYJIbTYPOIl aKTUBHOTO UCIIOIB30BAHUS PA3TUYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIBHYIO0 (JOpMY TpencTaBiIeHHs] HH(GOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECIOXHBIMH CXEMaMH, Juarpammami,
JIpyrumMu popMamMu rpauKu ¥ ©X KOMOMHAIIASIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATH B TMpolecce Y4yeOHOU u
UCCJIeI0BATENLCKON JEATEIbHOCT MUH(POPMAILMIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAroLleld HPUPOAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHUBeEPCcAJIbHbIEe YUeOHbIe 1eiicTBUS:

yMEHUS 33]1aBaTh BOMPOCHI (B XOJI€ uajora v (WiK) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoil Tembl, (OPMYJIHPOBATh CBOU MPEJIOKEHHUS OTHOCHUTEIHHO
BBITIOJTHEHMS TIPETIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTH B YCTHBIX W TMHCHBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAINIO
pe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO 3KCIepUMEHTa (J1abOopaTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MTPOCKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM W HMCCIEAOBATEIbCKOM  JAESATENbHOCTH TPU  PELIECHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unui (00CyXIeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JECHCTBHM, OINpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEIBHO OIpPEeNaTh LEeNU JESTeNbHOCTH, IIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BIOMPATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATENbHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  ANTOPUTM JEHUCTBUUA MPU BBIIOJHCHUM 33JaHUM C y4ETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJICp)KaHMs, YCTAHOBJICHHOTO JaHHOW QeaepanbHOl paboueld MPOrpamMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHUCSA HAy4YHbIC 3HAHMS, YMEHHS W CIIOCOOBI



JNeWCTBUM, crmermudHuUecKue i1 MNpPeIMETHOM o00JacTh «XHMHS», BHJBI
JNEATeIbHOCTH [0  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEPHpETaIuH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUAX.

K koHIy o0yueHus B 8 kj1acce npeMeTHbIE PE3YIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS ¥ HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHUE, COJb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKUCJICHUS, XUMHUYECKAsl peakius, KiacCUPUKALUS peakiuil: peakiuu
COCAMHEHHUs, PEaKIUU Pa3JI0KEHUs, pPEaKUUU 3aMEIICHUs, pPEeaKuuu
o0MeHa, PK30- U SHJIOTEPMHUECKHE PEAKIINH, TEIUIOBOM 3P (HEKT peakiinu,
SIAPO aToMa, SJIEKTPOHHBIN €TI0 aToMa, aTOMHasi OpOUTallb, panyC aToMa,
XUMUYECKasl CBsI3b, MOJISIPHAS M HEMOJIApHAs KOBAJICHTHAs! CBsI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBasl JOJisS BeIIecTBa
(porieHTHAs! KOHIIEHTPAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TH MOHSATHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIsi cOCTaBjieHus Gopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWMHApPHBIX  COCJAMHECHHSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHUH TIOo
dbopmynaMm, BHJ XUMHYECKONW CBsI3U (KOBaJICHTHasT W WOHHAs) B
HEOPTraHUYECKUX COEAUHEHUSX;

e packpbeiBaTh cMbichn llepuogmueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojokeHus:i B I[lepuoamdeckoit cucrteme,
3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabaumuHyto (opmy Ilepuogmaeckoit
CHUCTEMBl XHMHMYECKHUX JJEMEHTOB: pa3iudaTh IMOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», maneie u
OoJbIIKE TEPUOJbI, COOTHOCUTH OO0OO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomumyeckas cucrema XuMHueckux odiementoB J[. .
MenpneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3aps sSApa, 00IIee YUCIIO IIEKTPOHOB U
pacrpeielieHue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULINPOBATH XUMHUUYECKUE BJIEMEHThI, HEOPraHUYECKHE BEILECTBA,
XUMHUYECKUE peaKkuu (M0 YHUCIYy M COCTAaBYy YYacTBYIOLIMX B PEAKIUU
BEIIIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAasi ONMUCAHUE MPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpaLIEHUN B
Pa3JIUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCChl BELIECTB,
MacCOBYIO [IOJIIO XMMHYECKOTO »JJIeMEeHTa Mo (OopMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOUN pEeaKInu;

MPUMEHSITH OCHOBHBIE OIE€pPalli MBICTUTEILHON ACSTEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aIUI0, KiIacCUu(PUKAILUIO,
BBISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUS CBOMCTB
BEIIECTB U XHMHUYECKHX PpEAKUUN, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HaOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIeIOBATh MPABUJIaM MOJIH30 BAHHS XHMHUYECKOU TOCYI0M 1 JIa00paTOPHBIM
obopyIoBaHUEM, a TaKXe TpaBWiIaM oOOpalleHus ¢ BellecTBaMu B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIIOJTHEHHUIO J1abOpPaTOPHBIX
XUMUYECKHUX OMBITOB IO MOJYYSHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpOAa), TPUTOTOBICHUIO PACTBOPOB C OMpPENEIEHHOM
MaccOBOW J0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C IOMOILBIO UHIUKATOPOB (1akMyc, (peHondTanent, METHUIOPAHK

U IpyTHe).

K konIy 00yueHus B 9 Kj1acce npeIMeTHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pPacKpbpIBaTb CMBICII OCHOBHBIX XHMHWYECKUX IIOHSITHH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KAaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHB
OKHCJICHUS, XUMHUECKas PeaKlys, XUMUYECKasi CBA3b, TEIJIOBOU 3(DPeKT
peakiuu, MOJb, MOJIApHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIMTHI, AJIEKTPOJIMTHYECKAs JUCCOLMALNS, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTHUMble U



HEOOpaTUMbIE pPEaKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE, AJULIOTPOIIHS,
aM(pOTEPHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHA, WOHHAs,
MeTaJTTHYecKas ), KpUCTaUTMYeCKasl peéTKa, KOppo3usi METaJIJIOB, CILJIaBHI,
CKOPOCTh XMMHMYECKOW PEAKINH, MPEAETbHO JOMYyCTUMas KOHUEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATUHA U
MPUMEHATH 3TU TTOHATHS MPU ONMCAHUM BEILLIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XHWMHMYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHHS (PopmMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIISITh BAJIGHTHOCTD U CTENEHb OKUCJICHUS XUMHUECKUX AJIEMEHTOB B
COCAMHEHHUSX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
ONpEeNeIEHHOMY KJlacCy COeIMHEHUuW 1o (opMynaMm, BHUA XUMHUYECKOM
CBsI3M  (KOBAJCHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHWYECKHUX
COEAMHEHUSX, 3aps]l UOHA M0 XUMHYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTALUINYECKOM
PELIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbica llepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAHHME: OIUCHIBATh W XapaKTepU30BaTh
TabauuyHyo ¢opmy llepuoanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpymma)», mManele u OOJbIIME TEPHOJbI, COOTHOCHUTH
0003HauEHNUs, KOTOPBIE UMEIOTCS B IEPUOIMUECKON TAOJINIIE, C YUCIIOBBIMU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsii Anpa, oOliee YHCIO OJJIEKTPOHOB M paclpelesieHue HUxX 10
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M UX COEIMHEHWI B NIpeAeiax MajblX MEPUOLOB U
[JIABHBIX MOJCPYI C YYETOM CTPOCHUS UX AaTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUHU
BEILIECTB, MO TEIJIOBOMY 3(PGheKTy, M0 U3MEHEHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) 0OmME W CHenuUUecKrue XUMUYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIECTB, MOJTBEPXKIas OIMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATh YPAaBHEHUS AJIEKTPOJIMTHUYECKOM JUCCOLMALUM  KHUCIOT,
HIEJI0OYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlUid, TOATBEPKIAIONUX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OanaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEIIECTB,
MacCOBYIO [IOJIIO XMMHYECKOTO »JJIeMEeHTa Mo (OopMyJie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOUN pEeaKInu;

coOJTr01aTh TIpaBwUIIa MOJIH30BAHUS XUMUIECKOM MOCYI0U 1 JIA0OPAaTOPHBIM
obopynoBaHuEM, a TakXkKe IMpaBuja oOOpalleHus C BEHIeCTBAMU B
COOTBETCTBMM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOpPHBIX
XUMHUYECKUX OMBITOB 1O TIOTYYSHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMuaka 1 yriekucioro rasa);

MIPOBOJIUTH PEAKITHH, TTOATBEPKIAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BEII[ECTB: PACMO3HABATh OMNBITHBIM NYTEM XJIOPHUA-, OpOMUA-, WMOAMI-,
kapOonart-, docdar-, cunukar-, cynbdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI M3YyYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTR;

MPUMEHSTH OCHOBHBIE OTEPAIIUU MBICIUTEIHLHO N ACSITEIIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000ITIeHNEe, CHCTEMAaTH3alIUIO, BBISBIICHUE TPUYNHHO -
CJIEICTBEHHBIX CBSI3€W — JJIS M3YYECHHS] CBOMCTB BEHIECTB U XMMHYECKUX
peakmii, €CTECTBEHHO-HAyYHbIC METOJIBI TIO3HAHWS — HaOII0ICHUE,
U3MEpEHUE, MOJICIMPOBaHUE, SKCIIEPUMEHT (pPeaibHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dnekTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA
Xumust — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
21 Boznyx. Kucnopoa. [lonsitue 6 bu6mmoreka [IOK

' 00 okcumax https://m.edso0o.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJSAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBAHUSX https://m.edso0o.ru/7f41837c
24 OcCHOBHBIE KJIACCHI 11 1 1 bubnuotexa [JOK

' HEOPTraHWYECKUX COETMHEHMUIM https://m.edso0.ru/7f41837c

Uroro mo pazneny 30

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoauveckas cucrema xumuueckux jieMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue
aromMa
XUMH4YecKas CBA3b.
3.2 OKHUCIIUTENBHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINH
bubnunoreka LIOK
Hroro no paszexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubsmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/mt P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3pen 1. BemecTBo u XuMu4ecKkne peakun
11 [ToBTOpEeHUE U yriTyOIeHNE 3HAHUN 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO6mas XxapakTepuCcTUKa XUMHIECKIX 4 1 bubnuotexa [JOK
' snemenToB VIIA-rpymimsr. [anoress: https://m.eds00.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COCTMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYIHIBL. pos https://m.edso00.ru/7f41a636
KPEMHUI U UX COSMHCHUS
Hroro mo pazaeny 25



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

Pazgea 3. MeTaaiabl M UX cOeIMHEHUA

N bubnmmorexa [IOK
3.1 Obmpae CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [{OK
2 B 1
3 aXHEUIIe MeTaJUIbl U UX COCIUHCHUS 6 https://m.edsoo0.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiecTtBa 1 MaTepuaibl B )KU3HU YEJTOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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