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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHus COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
[IporpaMMbl OCHOBHOI'O OOWIEro 00pa3oBaHMs, MPEACTABICHHbIX B dDenepaibHOM
rocyJapCTBEHHOM 00pa30oBaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIero oOpa3oBaHMs, a
Takke ¢ ydétoMm (enepanbHO padodeil mporpamMmbl BOCIUTAHUS W KOHIICTIIUH
npenofaBaHusl y4eOHOTO mpeaMmeTa «XuUMHUsS» B 00pa3oBaTEIbHBIX OPTraHU3AIMIX
Poccutickon ®@eneparumn.

[Iporpamma 1o xuMuUM Aa€T MpEACTaBICHUE O ILEsAX, OOIIel cTpaTeruu
oOy4eHHUsI, BOCIIUTAHUS U Pa3BUTHs 00yYalOUXCsl CPeACTBAMU YYEOHOTO MpeIMeTa,
yCTaHABJIMBAET O00s3aTelIbHOE MPEIMETHOE  COJAEp)KaHUEe, TMpeaycMaTpuBaeT
pacupenesieHue ero o KijaccaM M CTPYKTYpUpOBaHUE IO pas3fenaMm MU TeMaMm
NporpaMMbl MO  XUMHUHU, ONpEIEIseT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCIEN0BATEIBHOCTh H3yYCHHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
MpoLIecCca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroUIuXcs, OMpPENENseT BO3MOXKHOCTH
npeAMeTa Il peanu3aludd TpeOOBaHW K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbLHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TAaKKe
TpeOOBaHMI K pe3yibTaTaM 00ydeHHUs XMMHUHU Ha YPOBHE IeJel h3ydeHus mpeaMera
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs Io
OCBOCHHIO YUYEOHOTO COJEPKAHMUS.

3HaHWEe XHUMHH CIIy’)KUT OCHOBOM i (pOpMUPOBaHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeACTaBIeHUN 0 MaTepUaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb
UTPalOT GOPMUPYEMbIE XUMHUEH TPEICTABICHHS O B3aUMOTPEBPAIEHUSX YHEPTUU U
00 DBOJIOLMHU BEIIECTB B MPUPOAE, O MYyTIX PELEHUs TOOAIbHBIX MpodiieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHUS.

N3yuyenne xumunn:

CHOCOOCTBYET peajn3alui BO3MOKHOCTEH JUIsl CAMOPA3BUTHUS M (POPMUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (yHKIHOHATBHOU TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUIICHUS U TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4yeOHOM  JesTEeNbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MOBCETHEBHOM XKU3HU, TaK U B TPO(PECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMUT €O CHelU(pUKOH HAYyYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJBI U YENOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHbIM 3HaHHSM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B HKOJOTHYECKOE
o0pa3oBaHUE 00YUYAIOIITUXCSI.



JlanHple HampaBieHHsT B OOYYEHMH XHMHHM OOECTIEYMBAIOTCS CHEIUPHUKOM
colepKaHusi ~ y4eOHOro  MpeAMeTa,  KOTOpPbIM  SIBJISIETCS  IearoruyecKu
aJanTUPOBAHHBIM OTpakeHHUEM 0a30BOM HAyKHM XMMHH Ha OINpPEACTIEHHOM JTare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIMIMMHUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHITHUH XHUMHH, OCHOB
HEOPraHMYECKOM XUMHM W  HEKOTOPBIX  OTAEJBHBIX 3HAYUMBIX  IOHSATHM
OpraHUYECKON XUMUHU.

CrtpykTypa conepiKaHds TpOrpaMMbl MO XMMHHU C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOI0 mnojxoja kK e€ mu3ydeHuro. CoaepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
HNOHATUA O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbI MOHITUI O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMbl CTPYKTYpPHO OPraHM30BaHbl 1O  MPUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKHUX IPEICTABIICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— IPEJICTAaBICHU 00 3IEKTPOJUTUYECKOMN TUCCOLUALIUU BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HAHUSA  PACCMATPHUBAIOTCS HA  OCHOBE  OMIIMPHUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOIO
YPOBHS K IpPYrOMY, BBIIOJIHSAS (PDYHKIIMM OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW IMPAKTUYECKOIO IMPUMEHEHUS U MOJYUYEHUs HU3Y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl O  XUMHUHM  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABIICHNUS! O XUMUYECKON COCTABIISIIOLIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPHUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJaM
IIO3HaHUs B Hayke. M3yueHne XuMuu MPOUCXOAUT C IIPHUBJICUEHUEM 3HAHUM U3 paHee
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «Okpykaronmi Mupy, «buonorus. 5—7 kiacce» u
«Duszuka. 7 Kmacey.

[Ipu M3yyeHUn XUMUU MPOUCXOIUT (HOPMUPOBAHKNE 3HAHUN OCHOB XUMUUYECKOU
HayKH Kak OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHMsI, MPAKTUYECKON HEsITeNbHOCTU
YeJlloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYphl. 3ajiaya y4eOHOro
MpeaAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUM — Ba)KHEUIIUX
(akTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUM, JOCTYMHBIX 0000IIeHU
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOILIEHNU K HAYYHBIM METO/1aM
MO3HAHUS MPU U3YUYEHUU BEHIECTB U XMUMHUYECKHUX peakuuil, B (HOPMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUH B Y4eOHO-II0O3HABATEIILHON U
y4eOHO-UCCIIeI0BATEIbCKON  JESTENbHOCTH, OCBOCHMHM MpaBWJ  0O€301acHOro
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipy m3ydyeHHH XMMHU Ha ypOBHE OCHOBHOI'O OOILEro OOpa3oBaHMsI Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUE LI, KakK:



— (¢opMupoBaHHME HMHTEJUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHHMUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO PELICHUH,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HaNpaBJIEHHOCTh 00YYECHUS HAa CUCTEMATHUECKOe MPHUOOIIEHUE 00yYaIOIUXCS
K CaMOCTOSITENIbHOM MO3HABaTEJIbHOM JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHUA,
(GbOopMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue YCIOBUM, CHOCOOCTBYIOIIMX HMPUOOPETEHUIO O0YYarOUIMMUCS
OIbITa Pa3HOOOpPA3HOM JEATENBHOCTH, IO3HAHMS W CAaMOINO3HAHMsS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), HMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBaHue o0O0mel (PYHKIMOHAIBHOW U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSACHATh U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCIIOJIb3YS 3HAHUS U OMBIT, MOJYYCHHbIE IPU U3YUEHUH XUMUH, IPUMEHATh X
MIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM KU3HU U TPYAOBOH EATEIHHOCTH;

— GopmupoBaHue y 00y4aronxcs T'yMaHUCTUYECKIX OTHOIICHUH, TOHUMAaHUS
LEHHOCTH XUMHUYECKHX 3HaHWM A BBIPAOOTKM SKOJIOTMUYECKU IIeIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JEATEIBHOCTHU B LIENSAX COXPAHEHUS CBOETO 3/10pPOBbS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

— Ppa3BUTHE MOTHBAIlUU K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY IIPO(DUIIS ¥ HAIIPaBIEHHOCTH JalIbHENUIIETO O0yUEHUS.

OO111ee ynCiIoO 4acoB, OTBEIEHHBIX JUIsl U3YYEHUSI XMMHUU Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBanus, cocraBiger 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Poap XMMHUM B KW3HU YE€IOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKHE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
ITonatue o Meromax HO3HAHUA B XMMHHM. UucThle BemectBa M cMmecH. CriocoObl
pa3aeIeHUs] CMECEHN.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE HIEMEHThl. CHMBOJIBI XHUMHUYECKHX
anemMeHTOoB. [IpocThie U CloKHBIE BelecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumudeckas ¢opmysia. BalleHTHOCTh aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcCUTEIbHAs aToMmHass Macca. OTHOCHTENIbHAs
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl M 4YHCJa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacu€tel 1o ¢dopmynam
XUMHAYECKHX COCTUHEHUH.



Ou3nUecKrue U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI Macchl BellecTB. XuMmHUYeckue ypaBHeHus. Kiaccudukanums
XUMHUYECKUX peakiuil (COeTMHEHNs, PA3I0KEHNUs, 3aMEIlIeHHsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBWIaMH PabOTHl B JTaOOpaTopuu W
npuéMamMu oOpalieHus ¢ J1abopaTOpHbIM O0OpYAOBaHHEM, M3YyYECHHUE M OMHCAHHE
¢u3MYeCKuX  CBOMCTB  O0Opa3llOB HEOPraHUYECKHX  BELIECTB, HAOJIOJCHHE
¢du3ndeckux (MIaBJIeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE
M KOHJICHCAIlMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHWUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE W ONMCAHUE
NPU3HAKOB  MPOTEKaHUs  XUMHUYECKHMX  peakuumid  (pas3liokeHue  caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUEe TUAPOKCHIIA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *Keie3a ¢ pacTBopoM cosn meau (11),
M3Y4YEHUE CIOCOOOB pa3leJIeHUus CMECEH: C IMOMOIIbI0 MarHurta, (UIbLTPOBAHHE,
BBIITApUBAHUE, TUCTWLISALUS, XpoMatorpadus, MPOBEACHUE OUYMCTKU IMOBApEHHOU
ColM, HaOJIOJeHWe W  ONHMCaHWE  pPe3yJIbTaTOB  IPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHS MAacCChl, CO3IaHUE MOJEIEH MOJIEKYI
(IIapoCTEePKHEBBIX ).

Ba:xueiimue npeacTaBuTe/ I HEOPraHMYECKUX BellECTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucmopon — sneMeHT um mpoctoe
BelecTBo. Haxoknaenue kuciopojga B mpupoje, (PU3Mdeckue U XHUMUYECKHE
cBoiictBa (peakuuu TropeHusi). Oxcunbl. [lpumenenue xucinopona. CrocoOsl
MOJIyYeHUS] KHCIIOpoa B 1a00OpaTOpUU U MPOMBILIIEHHOCTH. KpyroBopoT kucimopoaa
B nipupoje. O30H — aJuI0TpONHAsk MOAU(DUKALUS KHUCIIOPOA.

TernoBo#t 2GheKT XUMUIECKON peakini, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHAOTEPMHUYECKUE peaKUuH. TOIUIMBO: yrojdb M METaH. 3arps3HEHHE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHue Boopoaa B NpUPOJE,
(dbu3nyeckrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MoayueHus. KucioTel
U COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

Odusznueckne CBoOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacelilieHHbIe W HEHACHIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10151 BElIECTBA B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHHS.
Ponp pacTBOpoB B Npupoje U B KU3HU 4YesnoBeKa. KpyroBopoT BOJIbI B IPHUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranuueckux coeauHenuilt. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojeoOpasyiomue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(oOTepHble) U
HecosieoOpasyromre. Homenknarypa okcuoB. @u3ndeckue 1 XUMUYECKHEe CBOWCTBA
oKkcu0B. [lonydeHne okcuIoB.



OcHoBanusa. Krnaccuduxarnuss oOcHOBaHWN: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkinarypa ocHoBaHuii. PuU3nUeCKHME U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkmnarypa kucior. ®dusnueckue u
XMMHUYECKUE CBOMCTBa KHUCHOT. Psn axktuBHoctn MeramuioB H. H. bekerosa.
[lony4yeHnue KuUCIIOT.

Comu. Homenkiatypa coneil. PU3MUYECKME UM XMMHUUYECKHUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eneTnueckast CBA3b MEXAY KJIACCAMHU HEOPTraHUYECKUX COETMHEHHI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPENICTICHUE COAECPKAHUS KHUCIOPOJa B BO3AYyXE, MOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE U H3YyYEHHUE CBOWMCTB KUCIOpoAa, HabIoIeHue
B3aUMOJICUCTBUS BELIECTB C KUCIOPOAOM H YCIOBHSI BOSHUKHOBEHUS U IIPEKPAILCHHUS
ropenus (moxapa), 03HaKOMJICHHE ¢ oOpasllaMy OKCUJIOB U ONKMCAHUE MX CBOWCTB,
MoJIy4yeHHne, coOOMpaHue, pacro3HaBaHUE U HW3YyUYECHHE CBOMCTB BOAOpoja (rOpeHHe),
B3auMojeiictue Boaoponga ¢ okcugom Meau (1) (Bo3moxkHO uCHOIB30BaHUE
BUJICOMATEpPHANIOB), HaOMIOJeHUE O00pa3LoB BEIIECTB KOJWYECTBOM 1| MOJb,
UCCJIeI0BaHNE OCOOEHHOCTEN PACTBOPEHMSI BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBHE BOJBI C METaUIaMu (HAaTpUEeM U KajbIlueM) (BO3MOXHO
HCIIOJIb30BaHUE BHJEOMATEPHANIOB), HCCIEAOBAHUE O00pa3lloB HEOPraHUYECKHUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE H3MEHEHHsS] OKPAacKM WHIUKATOPOB B
pacTBOpax KHUCIOT W IeNouYeld, u3ydyeHwe B3aumozeiictBusi okcuaa menu (Il) c
pPacTBOPOM CEpPHOM KHUCJIOTHI, KHCJIOT C METAUIAMH, PEaKIU{d HEeUTpaln3auuu,
IIOJIy4YEHUE HEPACTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajula APYTHM U3
pacTBOpaA COJIM, PELIEHUE IKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxxHelme Ki1accol
HEOPraHWYECKUX COECIMHEHUI.

Iepunonuyeckuit 3axkoH u llepumoamuyeckass cucremMa XHMHYECKHX
iemenToB JI. M. MengeneeBa. CrpoeHue aromMoB. XHUMHYECKasl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble TOMBITKM KJACCU(DUKAIMKA XUMUYECKUX djieMeHToB. [lonsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M NIEJOYHO3EMENbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCHUIBI U
TUAPOKCHU/IBI.

[lepuoanueckuii 3akoH. Ilepuoguueckass cucteMa XMMHYECKHUX 3JIEMEHTOB /I,
N. MenneneeBa. KopoTkonepruoanas u anmuHHonepuoaHas ¢opmsl [lepuoanueckoii
cucreMbl xuMuueckux odsemeHtoB JI. WM. Menneneesa. Ilepuonsl U TpyIIbL.
OU3NYECKUI CMBICT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siaep. M3oTonsl. DnexktpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK  aTOMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB



Ileppnommueckon cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO

3JIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.
3aKOHOMEPHOCTH H3MEHEHUsl paadyca aTOMOB XHMHYECKHX JJIEMEHTOB,

METALIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIaM U NEpUoaaM.

3nauenue llepumoanueckoro 3akoHa u Ilepruognyeckoil CUCTEMBI XMMHYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. JI. 1. MenngeneeB — yuéHbli U
rpaXIaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJsipHass M HEMOJISIpHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okuciieHHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHUsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3yuyeHHe O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA I[MHKA C pPAacTBOpaMU KHCIOT M IIEJI0YEH, IMPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropeHue, peakluy pas3ioKeHUs, COCTUHEHUS).

Mesxcnpeomemmnunie ceasu

Peasm3annst MeXNpeaMETHBIX CBSI3€M NpPU M3YYEHHM XHMHM B 8 Kiacce
OCYUIECTBJISIETCS. U€pPE3 MCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK Y MOHATHUM, SBIIFONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO1iue ecTeCTBEHHO-HAay4yHbl€ MOHATUSA: HAy4HbIH (DaKkT, TruUmoresa, TEOpHs,
3aKOH, AaHalu3, CHUHTE3, Kiaccu(pukanus, MEePUOJAUYHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

®usuka: mMaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUUYECKUM 3apsi, BELIECTBO, TeN0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, ((M3MUeCKue BETMUUHbI, €AMHULIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdhepa, MUHEPAJIbl, TOPHBIE MOPOIbI, TTOJIC3HBIC
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peakuus

[Tepuomnueckuii 3akoH. Ilepuoguueckas cucreMa XMMHUYECKHUX 3JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XMMHUYECKUX JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaJUsl, KAJIbIUSA U UX COCAUHEHUH B
COOTBETCTBHM C IOJIOKEHHUEM 3JIEMEHTOB B [lepnoanyeckoil cucreMe U CTpOCHHUEM
HX aTOMOB.



CrtpoeHue BellecTBa: BHIbl XHUMHUYECKOW CBSI3U. THUIBI KPHUCTAJUIMYECKUX
pemeéToK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOH PEIIETKH U
BU/1a XMMUYECKON CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHHMYECKHUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IUYHBIM KjaccaM HEOPraHUYeCKHX
COEMHEHHM, TeHETUYECKasl CBA3b HEOPTaHUIECKIX BEIIECTB.

Knaccudukanus XuMHUYECKUX PEaKIMid M0 Pa3InYHbIM IpU3HAKaM (110 YUCITy U
COCTaBy yYacCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEINIOBOMY 3(h(}EKTy, 0 U3MEHEHUIO
CTETICHEW OKHUCJICHHS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTMMOCTH, IO YYacCTHIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUUECKUE PEAKIUU, TEPMOXUMUYECKUE YPAaBHEHUS.

[Tonatue o ckopocT XuMHYecKod peakiuu. lloHsTHE 00 OOpaTHUMBIX H
HEOOpaTHMBIX XMMHYECKMX peakuusx. [IoHsATHe O TOMOTeHHBIX M T'eTepPOr€HHBIX
peakuusx. [lonstue o karamuze. [loHsTre o xumuueckoMm paBHOBecHH. PaKTOpBI,
BIUSIONINE HA CKOPOCTh XWMHYECKOW pEaKIMh M TOJIOKEHHE XUMHUYECKOTO

paBHOBECHS.
OKUCAUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, AIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKkuuu. CocraBiieHue YpaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIPHBIX ~ PEAaKIUMM C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLMALINH. DJIEKTPOJIUTHI U HEAIEKTPOJIHTHI.
KartnoHbl, aHnOHB. MexaHW3M JAMCCOLMALMA BELIECTB C Pa3IMYHbIMU BHJIAMHU
XUMHUecKol cBs3u. CteneHb nuccouuannu. CuibHbIE U cl1a0ble 3JIEKTPOJIUTHIL.

Peakuuu moHHoro obmeHa. YCIIOBHSI TPOTEKAaHUSI PEaklMii MOHHOTO OOMeEHa,
IOJHBIE W COKpalIEHHbIE WOHHBIE YypaBHEHHs peakuuid. CBOWCTBA KHCIIOT,
OCHOBAHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTHUECKON JIUCCOIHAIINN.
KauectBeHnHbie peakuyu Ha HOHBL. [IoHATHE O THIPOIU3E COEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HEMETAIOB (rpadura M anamasa), CIO0XKHBIX BEIIECTB
(xJ0puaa HaTpusl), UCCIIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEaKIUH OT
BO3JICHCTBUS pa3IMYHbIX (AKTOPOB, UCCIEIOBAHUE IIEKTPONPOBOJIHOCTH PACTBOPOB
BEILIECTB, TMpollecca AUCCOLMALMM KHUCIOT, IIeJoued u cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACO MAaTepUaNIOB), MPOBEICHHUE OIbITOB, WJUIFOCTPUPYIOUIUX
MPU3HAKU MPOTEKAaHUs Peakluii MOHHOro oOMeHa (00pa3oBaHUE OCaKa, BbIACICHHUE
rasza, oOpa3oBaHHE BOJIbI), OMbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pPEAKUUi (TOPEHUE, pEeaKUUu pPA3JI0KEHUS, COECIUHEHMS),
pacro3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOUIBIO KAYECTBEHHBIX PEAKIUN Ha
VOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a7a4.

Hemeranibl u MX coeIMHEHUA

OOmass xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX



BEILIECTB — TAJIOTEHOB. XUMHUYECKHE CBOMCTBA HA IpUMEpPE XJiopa (B3auMOIECHCTBUE C
MeTajllaMHM, HeMeTajulaMH, Iiefodyamu). XjopoBoaopon. ConsiHas KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJIyYeHHUE, MpUMEHEeHHe. J{elicTBHUe XJiopa U XJIOPOBOI0pOAa
Ha OpraHu3M 4esoBeKa. BakHelme XJIOpUIbl U UX HaXO0XKIECHUE B IPUPOJIE.

Obmas xapakrtepuctuka 37eMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblEe CTernmeHu okucieHus. CTpoeHne U (U3MUECKHE CBONCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa M Cephbl. AJUIOTPOIHbIE MOJIU(DUKAIIMN KUCTOpOaa U
cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOpOA, CTpoeHue, (U3UUECKHE U
XUMUYECKHE cBOMCTBA. OKCHABI CEpbl KaK MNPEACTABUTEIN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, pU3nYecKue U XMMHUUYECKUE CBOMCTBA (0OIIME KaK MPEeACTaBUTEIIS
Kjlacca KHUCIIOT M crnenuduyeckue). XUMUYECKUE PEaKIMH, Jiexkallue B OCHOBE
IMPOMBIIIIEHHOTO Crloco0a MOJNy4eHUs CepHOM KHCIoThl. I[lpuMeHeHue cepHOU
kucnoTbl. ConM  CepHOM KHUCIIOTHI, KadyeCTBEHHAas pEaklus Ha Cylb(paT-HOH.
Haxoxnenue cepsl M €€ CcOeIMHEHHMM B NpUpoae. XUMHUYECKOE 3arps3HCHHE
OKpPYXaIOIEH Cpe/ibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE TOXKAM, 3arpsA3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAISHHUS.

OOmiass xapakTtepuctuka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
¢u3nueckue U XxuMuyeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
¢u3nUecKue U XMMUYECKUE CBOICTBA, MOdy4YyeHUue U npuMeHnenue. Conu aMMOHUS,
ux (u3nyUecKue M XMMHUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHast peakuusi Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ NOoJydyeHue, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa (OOUIME KakK TMPEACTAaBUTENS Kjacca KUCIOT U  Cleuu(uueckue).
Hcnonb3oBaHrne HUTPATOB U COJIEW aMMOHUSI B KaueCTBE MUHEPAJIbHBIX y100pEHUM.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpellbl COCAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIIM, 3arpsi3HEHHE BO31yXa, MOYBBI W BojoémoB). dDocdop, aimoTpomHbie
moaubukaiuu Gocopa, pusndeckrue u xumudeckue cBoiictea. Oxcug dpochopa (V)
u (Qochopnas kucnora, (UIMYECKHUE U XUMHUECKHE CBOMCTBA, IMOJIYyYEHHE.
Hcnonb3oBanue (hpochaTtoB B KaueCTBE MUHEPATbHBIX YA0OPEHHIA.

O6mrass xapakrepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUs. YTJIEepoJ, aNIOTPONHbIE MOAU(DUKAIINH,
pacrpocTpaHeHrue B Tpupojie, GU3MYEeCKue M XMMHUYECKHE CBOMCTBA. AjcopOrus.
Kpyroopor yriepona B npupoje. OKcupl yriaeposa, ux Gu3nieckrue 1 XuMHUeCKUe
CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, TOJy4Y€HHE U TNPUMEHEHHE.
DKosoruueckre MpoOsieMbl, CBs3aHHBIE ¢ oOKcugoMm yriiepoaa (1V), rumoresa
TJI00QJIPHOTO TIOTETUICHUS KIIMMaTta, MapHUKOBBIA 3P (heKT. YToabHas KUCIoTa U e
colid, MX (U3MYeCKne U XHUMHUYECKHE CBOWMCTBA, MOJIYyYEHUE U TPUMEHEHHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbI. Vcrnosb3oBaHue KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TWIEH, alleTWIEH, 3TaHOJ, TJIMLUEPUH, YKCyCHasi KUCJIOTA).



[IpupoaHbIe NCTOYHUKHU YTIIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTH), TPOTYKTHI
ux nepepaboTku (O€H3WH), UX POJIb B OBITY M MNpOMbINUIEHHOCTU. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEUIECTBAX: )KUPaX, OeNKax, yriaeBoJaxX — U UX POJIM B KU3HU
4yesioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IIOJyYEHHE U
npuMmenenue. CoenuHeHus: KpeMHus B npupoje. O0mme npeacTtaBaeHus: 00 OKCHae
kpemaus (1V) u kpemuueBoit kucinore. CUIMKAThI, UX HUCMIOJb30BaHUE B OBITY, B
IPOMBIIIJICHHOCTH. BakHelIne CTpOUTENbHBIE MaTepualibl: KEpaMHuKa, CTEKJIO,
LIEMEHT, OeToH, eie300eToH. [IpoOiiembl  G€30MACHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe O0Opa3llOB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOJIIOICHHE TTPU3HAKOB UX
MIPOTEKaHUs, OMBITHI, OTPAKAOIINE (PU3NYECKHE U XUMHUYECKHE CBOKMCTBA TaJIOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUIECOMATEPHUATIOB), O3HAKOMIICHUE C
oOpa3namMu XJIOpUJOB (TaJOT€HUAOB), O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€
COCIUHEHUSIMH  (BO3MOXHO HCIIOJIb30BAaHHE BHUJEOMATEPHANIOB), HaOIIO/IECHUE
mpoiecca OOyIJIuMBaHMS caxapa MOJ JEHCTBUEM KOHUEHTPHUPOBAHHOM CEpHOM
KHCJIOTBl, HW3YY€HHUE XHMHYECKHX CBOMCTB pPa30aBICHHON CEpHON KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOM peakiu Ha cyib(paT-uoH M HaOJIOJIEHHUE MpU3HAKA €€
MIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMM a3oTa, (ocdopa u ux
COEIMHEHHNM (BO3MOXXKHO MCIOJIb30BaHUE BUACOMATEpUaIoB), oOpa3laMi a30THBIX U
dbochopHbIX ymoOpeHuii, mMoaydyeHwe, coOupaHue, paclo3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUA U (ocdart-
MOH U U3Yy4YE€HUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUAIIOB),
M3y4eHUE MOJIeJel KPUCTAIUIMYECKUX pEemEToK anmasa, Trpadwura, dymnepena,
O3HAKOMJIEHUE C MPOLECCOM aacopOLUU PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM
VIIEéM U YCTPOWCTBOM MPOTHUBOTA3a, MOJyYEeHHE, COOMpaHHME, PAClO3HABAHHE MU
M3yYEHHE CBOMCTB YTJIEKUCIOTO Ta3a, MPOBEICHHWE KAueCTBEHHBIX pEaklHMil Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHUE C
MPOIYKUMENH CUIIMKATHON MPOMBIIUIEHHOCTH, PEUIeHUE 3KCIEPUMEHTAIbHBIX 3a]ad
1o Teme «BaxkHeillve HeMeTaubl U UX COCAUHEHUS.

MeTa/uIbl M KX COeTUHEHHS

OO0mrast XapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nonoxeHus B [lepuoanueckoit cucreme xumnueckux siemeHToB . M. Menneneesa
u ctpoeHust aromoB. CTpoeHue meTamuioB. Meraminueckas CBsi3b U METaJUTMYeCcKas
KpUCTAJUIMYECKasl pEemETKa. OJEKTPOXUMUYECKUM PSAJ  HaNpsKEHUHM METaJlIOoB.
dusnueckue M XUMHUYECKHE CBoOiicTBa MeTamioB. OOmue crnocoObl MOTy4YeHUs
MeTtaisioB. lloHATHE O KOpPpO3WMU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT



koppo3uu. CruiaBbl (CTanb, YyTr'yH, JIOPAJIOMHHMM, OpOH3a) U UX NPUMEHEHHE B
OBITY Y POMBIIIJIEHHOCTH.

[{enouynble MeTawibl: NoJIokeHUEe B lleproguyeckoi CHUCTEME XHMHYECKHUX
anemeHTOB J[. MI. MenneneeBa, CTpO€HME MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTtpus U Kamus). OKCuabl U
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne menouHbIX METAIUIOB U UX COCIUHEHUN.

[IlenoyHO3EeMENbHBIE ~ METAJIBI MArHUM W KaJIbLMI:  TOJIOXKEHUE B
[Tepuoanueckon cucreme xumuueckux sneMmeHToB J{. . MenaeneeBa, ctpoeHne ux
aTOMOB, HaxO0XJeHue B mpupoae. OPU3MyYecKne U XUMUYECKHUE CBOMCTBA MArHUSl U
Kayblusl. Baxkuelume coeMHeHUsT KabIUsl (OKCHU, TUIPOKCU, coH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AmroMuHUN: nojiokeHne B lleproanueckoil cucTeMe XMMHYECKHUX AJIEMEHTOB
J. U. MeHnneneesa, cTpoeHHME aToMa, HaxOoXAcHUE B npupone. Pusnyeckue U
XUMHUYECKUE CBOMCTBA altOMHHHS. AMQOTEpHBIE CBOMCTBA OKCHAA W THIPOKCHAA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoit cucteMe XuMuueckux 3yemenToB J1. U.
MenzeneeBa, CTpOCHUE aTOMAa, HaX0XKAEHUE B Ipupoae. Pu3ndyeckue 1 XUMUYECKUe
cBoMcTBa kene3a. Okcuawl, rugpokcuabl U conu keneza (I1) m xeneza (), ux
COCTaB, CBOVCTBA U ITOJIyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMd METAIOB M CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3IUU METAILIOB (BO3MOKHO HUCIIOIH30BaHHE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJACHCTBUS OKCHIA KaldblUs W HATPUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
KECTKON BOJIBI, MPOIECCa TOPEHUS JKeJle3a B KUCIOpoe (BO3MOXKHO HCIOIb30BAHHE
BUJICOMATEPHAIIOB), TPHU3HAKOB TMPOTEKAHHUS KAYECTBEHHBIX PEAKIUH Ha HWOHBI:
MarHus, Kajablus, amoMuHus, uHka, skenesa () u xemesa (I1), memu (1),
HaOJII0/ICHUE U OTNUCAHUE MPOIECCOB OKpAIIMBAHUS TIJIAaMEHU MOHAMU HATPUs, KaJIUSI
U Kanmblus (BO3MOXXHO  HCIIOJB30BaHUE  BHUJIEOMATEPHUATIOB), HCCIEIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCHUIIA ATIOMUHUS M TUAPOKCHIA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaKHEeNIlIre METAJJIbl U UX COCIUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u marepuanbl B IIOBCEIHEBHOM >KM3HM 4YeEJIOBEKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMHMUYECKUX peakiuuil B ObiTy. IlepBas momous mnpu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarollel cpeabl (MpelenbHast JOMyCTHMast
KoHIleHTpalrus BemiecTs, nanee — [[JIK). Pons XuMuu B pemIeHUH SKOJOTHYECKUX
npo0Jem.

Xumuueckuii IKChepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, TOJUMEPHBIC
MaTepuabl).



Mescnpeomemnpwie céazu

Peanuzanus MEXNpeAMETHBIX CBA3€M NpU HU3ydeHUH XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS. YEPE3 UCIIOJIb30BAHUE KaK OOLIUMX €CTECTBEHHO-HAYUYHBIX IOHSATHH,
TaK U MOHITHH, ABIISIONINXCS CHCTEMHBIMH JIJISI OTACNIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IHKJIA.

OOmiue ecTeCTBEHHO-HAyYHBIE TMOHATHS: HAay4dHbIH (hakT, TUIOTE3a, 3aKOH,
TEeOopus, AaHaJlIu3, CHUHTE3, KIacCU(pUKalus, NEPUOAUYHOCTb, HAOJIIOJICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MaTepPHAIIbI.

®dwuszuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, AIIEKTPUYECKUI 3aps, IPOBOJIHUKH,
HOJIyTIPOBOJHUKH, TUAJIEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHME BEUIECTBA, a3, pacTBOpP, PAaCTBOPUMOCTb, KpHUCTANIMYECKas PEIIETKa,
CIUIaBbl, (PM3MUECKUE BEIIMYNHBI, SAMHHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
ILUIaHETHI, 3BE3Ab1, COJHIIE.

buonorust: Qorocunres, apixaHue, Ouochepa, 3KOCUCTEMA, MUHEPAJIbHBIC
yJ10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOJbI, MOJIE3HBIE
MCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA HIIPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOCHHS MPOTPAMMbI  OCHOBHOTO  OOIIETO
o0pa3oBaHMs JIOCTUTAIOTCS B XoJi¢ OOy4YeHHs XMMHHM B €IMHCTBE Y4YEOHOW U
BOCIIUTATENILHON JIESTETLHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHHATHIMH B
oOIIecTBE TMpaBWJIaMH W HOPMaMH TIOBEIEHHMS W CIOCOOCTBYIOT TIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATHM3AINN 00YJIArOIIUXCS.

JIMYHOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAKOIIUXCS
PYKOBOJICTBOBATBCSL ~ CHCTEMOW  TMO3WUTHBHBIX  IIEHHOCTHBIX  OpPHEHTAllMA |
pacipeHue OmbITa IeITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOTO OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUCCKOMY H
HAYYHOMY HACJCIUIO, TOHWMAaHHWS 3HAYEHUS XWMUYECKOH HAyKH B IKU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOUW HH(POpPMAIUEH O
NEPEZIOBbIX JOCTMDKEHUSIX W OTKPBITUSAX MHPOBOM M OTCUCCTBCHHON XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHUSI:



MPEJCTABICHUS] O COLUMAIBHBIX HOPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOLIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON M APYTHX BHAAX JEATEIBHOCTH,
TOTOBHOCTM K Pa3HOOOpPa3HONW COBMECTHOM JI€SITEIBHOCTH TMPU  BBINOJHEHUU
y4eOHBIX, TO3HABAaTEIBHBIX 3a/1a4, BBITOJHCHHN XHMHYECKHX O3KCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B Mpolecce 3TOM y4eOHOU AesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U
NOCTYNKHA CBOUX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHMUsI MOCJIEICTBUIM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS:

MUPOBO33PEHUYECKHUE MPEJACTABICHHUS O BELIECTBE U XUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJISIOLINE
OCHOBY JUIsl TTIOHMMAaHUsSl CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUs TPHUPOJbI, B3aMMOCBS3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE sl OOBSICHEHHS HAOII0JaeMbIX IPOILIECCOB U SIBICHHIA,
MO3HABATEJIbHOMW, HUH(POPMAIMOHHON W YHUTATEIbCKON KYJIBTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEJIbHOM pabOThl C y4YEOHBIMHM TEKCTaMH, CIPaBOYHOU
JUTEPATypoOi, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JI0O03HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U MCCIIEIOBATENbCKON NeATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HaNpaBJICHHOCTU U YPOBHS 00yUYEHUS B JaIbHEUIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHUE EHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 370pOBBbII 00pa3 >KU3HU, OCO3HAHUE TMOCIEJICTBUN W HEMPUSITHE
BPEIHBIX  MNpUBbIYEK  (YyNOTpPEOJICHUsS  aJIKOroJyis, HApKOTHKOB,  KypeHHs),
HEOOXOJIMMOCTH  COOJIIOJICHUSI MpaBW  OE30MacHOCTH MpU  OOpAIlICHUH  C
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHOU KU3HH,

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEILHOCTH, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUW 1O XMMHH, OCO3HAHHBIM BHIOOP MHIUBUIYATIBHOM
TPACKTOPUH TIPOJOJDKEHUS O0pa3oBaHUA C YYETOM JMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, YCHENTHOU
Npo(EeCCUOHANIBHON JIEATETbHOCTH U Pa3BUTUSA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUpPOBaThCs B MPOGECcCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LIeJeco00pa3Hoe OTHOILIEHHE K MPHUPOJIe KaK UCTOYHHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, ITOHUMAHUE LIEHHOCTU 370pOBOTO H



Oe3omacHOro o0Opaza JKM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
(¢u3NuecKoOMy M IICUXHYECKOMY 3[0pPOBBIO, OCO3HAHHME LIEHHOCTH COOJIIO/IEHUS
IpaBUJI OE30MACHOTO MOBEICHUS IIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTyalUsX,
YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, NOJy4aeMble NPH U3YYEHUH XUMUH, IS
peleHns 3a7a4, CBA3AHHBIX C OKPY’)KAIOLIEH NMPUPOJHOU CPENOH, I MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HAaHUS  IJO0AJIBbHOIO  Xapakrepa
HKOJIOTMYECKUX MpOOJIEM M MyTeM HX PpEUIeHHs] MOCPEICTBOM METOAO0B XHMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBAThCS MM B II03HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB  BBIACISIOT 3HAYMMBIE  JUIA
(GbopMHpOBaHUS MUPOBO33pPEHUS OOLIEHAYYHBIE MOHATHA (3aKOH, TEOpHs, MPUHILIUII,
runoresa, (akT, CcUCTeMa, MPOLECC, DOKCIHEPUMEHT U JIPyroe.), KOTOphIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAyUYHBIX YYEOHBIX MpEAMETaxX W IMO3BOJISIIOT Ha
OCHOBE 3HAHMH M3 3TUX MpPeIMETOB (OPMUPOBATH MPEACTABIECHUE O IIEJIOCTHOM
HAay4YHOM KapTHHE MUpa, U YHUBEpCAJIbHbIC Y4EOHbIE NEUCTBHS (IIO3HABATEIBHBIE,
KOMMYHUKATUBHBIE, PETYJIATHBHBIE), KOTOpbIe oOOecrneuuBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOM
NESATEIBHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBbie 1ornueckue aeiicTBUA:

YMEHHUS MCHOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHHUH
3HAaHUU: PACKPBIBATh CMBICH XUMHYECKMX MOHATUN (BBIOENATH UX XapaKTEpHBIC
IIPU3HAKK, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYIMMH IOHSATUSMH), HCIIOIb30BATH
HNOHATUS Ui OOBSCHEHUS OTHENbHBIX (PaKTOB W SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEPUHU Uil KIacCU(UKAIMM XUMHUYECKUX BEUIECTB U XUMUYECKHX PEaKIIH,
yCTaHaBJIMBAaTh MPUYMHHO-CIEJCTBEHHbIE CBSI3M MEXAY OOBEKTAMH HW3Yy4YEeHUS,
CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHAYKTUBHBIC, NEAYKTHBHbIC, IO aHAJOTHUH),
JIeJIaTh BBIBOJBI U 3aKIIOYEHUS;

YMEHUE TMPUMEHATh B TMpolLlecCe TMO3HAHUS TOHATUS (IpPEeAMETHbIE U
MeTaIpeAMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIOJb3yeMble B XUMHH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUNA 3HAK (CHMBOJI JJIEMEHTAa), XUMHUYeckas (opMmyia U ypaBHEHHE
XUMHUECKON peakiuy — MpHU peUIeHUH Y4eOHO-TIO3HaBaTeNbHBIX 3a/1ay, C y4ETOM
TUX MOJIETbHBIX MPEJICTAaBICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
MPU3HAKK M3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEHIECTB U XMMHYECKUX PEaKIIHil,
BBISIBJISITH  OOLIME  3aKOHOMEPHOCTH,  NPUYMHHO-CJIEJICTBEHHBIE  CBSI3U U
IIPOTUBOPEYMS B U3YHAEMBIX IPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:



YMEHHUE HCIIOIb30BaTh IIOCTABIEHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUsA, & TAKXKE€ B KAU€CTBE OCHOBBI JJisi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
NPaBUJILHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpeTEeHUE OMbITa M0 I[UIAHUPOBAHHWIO, OPTaHM3AIlMM U IPOBEICHUIO
YUYEHHYECKUX JKCIIEPUMEHTOB, yMEHME HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (PopMyIUpoBaTh 0000IIECHUS U
BBIBOJIBI IO pe3yibTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUSA, COCTABIATh OTUYET O
poJieIaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, AaHAIU3UPOBATh U HWHTEPIPETHPOBATH HH(POpPMAIIIO
Pa3NUYHBIX BUAOB M (OPM MPEACTABJICHMS, MOJIYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIMTEpATypa XUMHUUYECKOTO COJIEP KaHUsI, CIPABOYHBIE MTOCOOUS,
pecypcebl IHTepHETa), KpUTUUECKH OLIEHUBATH IPOTUBOPEUYHUBYIO U HEIOCTOBEPHYIO
MH(}OpMAIHIO;

YMEHUE TMPUMEHATHh PA3JIMYHbIE METOAbl M 3alpOoChl MPU IMOUCKE U OTOOpE
MH(GOpMallMd W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX [UIsl BBINOJIHEHUS
y4eOHBIX UM TO3HABATEIbHBIX 3a7au ONPEAENIEHHOrO TUIIAa, IPUOOpPETEHHE OIbITa B
0o0JJaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJB30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTHUMAIbHYIO (DOpMY MIpencTaBlieHUs WH(OpMAIUU U
WJUTIOCTPUPOBATh  PEIIAEMbIE 3a/laud  HECJIOKHBIMH CXEMaMH, JIharpaMMamy,
apyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHUE MCIOJb30BaTh M  aHAJM3UpOBaTh B IMpolecce Yy4eOHOH W
MCCJIEI0BATENbCKOM JI€ITEIbHOCTH WH(OPMAIMI0O O BIMSAHUM HPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOIHOM CPEBI.

KoMMmyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

yYMEHUS 3a]1aBaTh BOIPOCH! (B XOJ€ auajora u (Wiu) TUCKYCCHUU) TI0 CYIIECTBY
oOcyxnaemMoii  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEHAJIOKEHUS  OTHOCUTEIHHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

YMEHUSI  TPEICTABISATh  MOJIYYEHHBIE  pe3yJIbTaThl  IO3HABATEIbHOMU
NESATENBHOCTH B YCTHBIX M NMMCbMEHHBIX TEKCTaX; JA€aTh MIPE3CHTALMIO PE3YIbTaTOB
BBITIOJTHEHUSI XMMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, JabopaTopHOM
paboOTHI 1O UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[TI0O3HABATEJIbHOM U UCCIIEI0BATEIbCKON NEATEIBHOCTH MPU PELIEHUH BO3HUKAKOLINX
npobsieM Ha OCHOBe Yyué€ra OOIIMX MHTEPECOB U COIVIACOBAaHUS MO3MIIMNA
(oOcyxieHrs, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NEeUCTBUH, OMpeNIeSICHNEe KPUTEPUEB MO OIEHKE KayeCTBa BBIMOJHEHHOW pabOThI U
JpyTHE).

PeryisiTHBHBIE YHMBEPCAJbHbIC Y4eOHbIe NeiCTBHA:



YMEHHE CaMOCTOSITEIbHO OIpeNesaTh IeNd JeSTENbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATENIbHOCTh, BBHIOMpaTh HamOoJsiee A(hPEKTUBHBIE CMOCOOBI pelieHrus y4eOHBIX U
MO3HABATENbHBIX 3a/1ay, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  aJITOPUTM  JEHUCTBUM IIPU  BBIIOJIHEHUU 33JaHUM C  y4ETOM
MOJIy4YeHHUsI HOBBIX 3HAHUN 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IelIH, YMEHHUE
UCIIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUU 3aJIJaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX PE3yJNbTaTOB IO OCBOCHHUIO  OO0S3aTEIBHOIO
COJICp)KaHMs, YCTaHOBJIEHHOTO JaHHOM (denepanbHOl pabodelt MporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOY4YalOIIMMUCS HAay4YHbIE 3HAHHS, YMEHUS U CIOCOOBI
NencTBUl, crienuPuyecKkue i MpeIMETHON 00IacT « XUMHUS», BUbI 1€ TEIbHOCTU
[0 TMOJYyYECHUI0O HOBOTO 3HAHUS, €ro WHTEpOpeTaluy, MOpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOyuenus B 8 kijiacce mpeMETHbIE PE3yJIbTaThl HA 6A30BOM ypOBHE
JOJKHBI OTpaKaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHU:

e PacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHMX TMOHATHH: aTOM, MOJEKYJIa,
XMMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XXHOE BEIIECTBO, CMECh
(oHOpOAHAST M HEOJHOPOJHAS), BaJICHTHOCTh, OTHOCHUTENbHAS aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0Jisl XMMUYECKOT0 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJib, JJEKTPOOTPUIIATEIBLHOCTh, CTETIEHb
OKHUCJICHUS, XMMHUYECKash peakius, KiacCU(pUKAIMs peaKluid: peaxiuu
COCIMHEHMUSI, PEAKIIMK PA3JIOKEHUSI, PEAKIIMK 3aMEIICHHS, peaKIlui 0OMeHa,
9K30- M DHIOTEPMUYECKHE PEAKIUH, TerioBou 3Gh(EeKT peakuuu, Sapo
aToMma, JJIEKTPOHHBIN CJOM aToma, aTOMHas OpOuTadb, paauyc aToma,
XMMHUYECKasi CBSI3b, MOJSIPHASsT W HEMOJSPHAS KOBAJEHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MAacCcOBas JI0JIs BEIIeCTBa (MPOIICHTHAs
KOHIICHTPAIIUS) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSITUA W
MPUMEHSATH 3TU MTOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBJICHUSI (DOPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTEIEeHb OKUCJICHHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAJIC)KHOCTh
BCILIECTB K OMNPENeNEHHOMY KJacCy COCAMHEHUW 1o ¢opMmyiaM, BHU]T
XUMUYECKON CBSI3M  (KOBAJIGHTHAsT W HMOHHAs) B HEOPTraHUYECKUX
COCJINHEHUSX;



packpeiBath cmbicn [lepmoamueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX mojoxkeHus B Ilepuoaunueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuonnueckoit
CUCTEMBbI XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpyIa
(A-rpynma)» u «mnobounas noxarpynmna (b-rpymnma)», Maibie U OObIIHE
NEepUOAbl, COOTHOCHTH OOO3HAUECHMS, KOTOpPbIE HMEIOTCS B TaOIHIle
«llepnonnueckas cucrema xumuueckux annemeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan siapa, oOlIee YKCIIO JIEKTPOHOB M paclpesesieHue uX Io
AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PDUIIMPOBATh XMMHUYECKHE DSJIEMEHTHI, HEOPTraHWYECKHE BEILECTBa,
XUMUYECKUE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOLIMX B pPEaKUUU
BEIIECTB, M0 TEeIIOBOMY A (eKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJas OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTEKAHHS XMMHYECKHUX MPEBpAlICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO [IOJII0 XMMHYECKOTO »JJIEMEHTa MO (OopMylie COEIUHEHUSs,
MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, NPOBOJUTEH PACUETHI 110 YPABHEHUIO
XAMUYECKOU pEaKInH;

IPUMEHSTh OCHOBHBIE OIEPALMU MBICITUTEIBLHON NIESITENBbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CUCTEeMAaTH3allhio, KiacCU(UKAIHIO,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3€d — MJIi W3Y4YEHUs CBOMCTB
BEILIECTB M XMMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/Ibl TTO3HAHUS
— HaOJ0JeHNe, U3MEpPEeHUe, MOJEIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U
MBICJICHHBIN);

CJIeI0oBaTh MpaBUIaM IMOJIb30BAHUS XUMHUYECKOW MOCYAO0N U JTaOOPaTOPHBIM
o0opyqoBaHMEM, a TakKe ImpaBWiaM oOOpallleHus C BelleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSAMH TIO  BBITIOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYCHHIO U COOMPaHUIO0 ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C OIpPEACIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH M IIPOBOIAUTH
XUMUYECKUE SKCHEPUMEHTBI IO PACIO3HABAHUIO PACTBOPOB ILIEIOYEN U
KHCJIOT C TIOMOIIBIO UHIUKATOPOB (JIakmyc, (heHondTanent, METHIOPAHXK U

JpyTHE).



K xonity obydyenus B 9 kJjiacce mpeIMETHBIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIHA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKHUI AJIEMEHT,
aTOM, MOJIEKYJa, HOH, KAaTHOH, AHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCICHUS,
XUMHUECKasl peaklivs, XUMHUECKast CBSI3b, TEIUIOBOM 3(PPEKT peaKkiuu, MOJb,
MOJISIPHBIN 00BEM, pacTtBop, BIEKTPOJIUTHI, HEAJEKTPOJIUTHIL,
AIEKTPOJIUTHYECKAS JUCCOLMALIMS, PEAKIIMK HOHHOTO OOMEHa, KaTajiu3arop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTHUMbBIE PEaKIuH,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBIICHHE, AJUIOTPONHs, aM(POTEpHOCTb, XUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs), KpUCTAJUIMUECKasi pereTKa,
KOPpPO3HsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKON pEAKLUH, IPENEIBHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHSATHH U
IPUMEHSTH 3TU NOHATHUSA IPU ONMCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHsI (POPMYJ BEILIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIIHI;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHCICHHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX  PA3IMYHOTO  COCTaBa, MPUHAIICKHOCTh BEHIECTB K
oTpeaeNEHHOMY KJIacCy CO€IUHEHHH 1o popMyiaM, BUJI XUMUYECKOU CBS3U
(koBaJieHTHAsi, MOHHAs, METAIMYECKas) B HEOPTaHMYECKUX COEIUHEHUSX,
3aps]l MOHA N0 XUMHUYECKOU (popMyIie, XxapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTMHEHHM, TUIl KPUCTATUIMYECKOW PEIIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaTh cMmbich llepumoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAaHHWE: OIHUCHIBATH W  XapaKTEPU30BaTh
tabnuunyo Qopmy llepuonnyeckoil CUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» ©  «moOoydHas
noarpymnmna (b-rpynma)», Mansie uW OONBIINE TEPUOIBI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPhIE UMEIOTCS B MEPUOJUUECKON TabIUIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apan  Aapa, oO0mee YHCIO0 DJIEKTPOHOB U paclpelereHue UuX 10
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B W3MEHCHHU
CBOMCTB 3JIEMEHTOB M HX COEIUWHEHUN B Mpelerax MajiblX I[EpUOAOB M
[JIABHBIX MOJTPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHhI, HEOPraHUYEeCKUE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YMUCIy M COCTaBy YYacTBYIOLIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, MO HW3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBaTH) OONME W CHCIU(PUICCKUE XUMHUYECKUE
CBOMCTBa TPOCTBIX U CIIOXKHBIX BEHIECTB, TMOJATBEPKAas ONUCAHUE
OpUMEPaMH  MOJIEKYJISIPHBIX M HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTABJIATh YPABHEHHUS JIEKTPOIUTUYECKON AUCCOIUALIUUA KUCIIOT, IIeJI04eit
M COJICH, TIOJMHBIC M COKpAIIEHHBIC YPaBHEHUS pEaKIWii MOHHOTO OOMEHa,
ypaBHEHUSl peakluid, MOATBEPKIAIOIMIUX CYIIECTBOBAaHUE TE€HETUYECKOU
CBSI3U MEXK/1y BEUIECTBAMU PA3IMYHBIX KIIACCOB;

pacKkpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MOCPEACTBOM COCTABIICHHMS JICKTPOHHOTO OanaHca ATUX PEaAKIIU;
POTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHMUS,
BO3MOXHOCTH TMPOTEKAHUSI XMMHUYECKUX TMPEBpAllCHU B pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XMMHYECKOTO JJIEMEHTa MO (QOpMyJie COEIUHEHUs,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMUYECKOMN peaKInu;

coOJiroAaTh MpaBujia MOJIb30BAHUS XMUMHUYECKOU MOCYA0M U JabOpaTOpHBIM
obopynoBaHuEM, a TakXkKe TMpaBuia oOpalleHus C BEIIeCTBaMH B
COOTBETCTBUM C HUHCTPYKUMSIMHU TIO  BBINOJHEHUIO  JIaDOPATOPHBIX
XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(amMmaka u yrieKkucioro rasa);

MPOBOAUTEL PEAKIIMH, MOITBEPKIAIOIINE KAaUeCTBEHHBIH COCTAB Pa3IMUHbBIX
BEIIIECTB: PACIIO3HABATh OMNBITHBIM NYTEM XJIOPUA-, OpOMHUI-, HOAMI-,
kapOoHart-, Qocdar-, cuaukar-, cyiabhar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBl HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OMEpPAIlUU MBICIUTEIBHON JEATEILHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AINIO, BBISIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€d — JUIsl U3YYEHHUS CBOICTB BEIIECTB U XUMHUUYECKUX
peaKkiMii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHE,
U3MEpPEHHE, MOACINPOBAHUE, SIKCIIEPUMEHT (PEaabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonrTpoabsubie  IIpakruyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
11 XHUMHS — BakHas 00J1aCTh €CTECTBO3HAHUS 5 9 bubmuoreka [JOK
' Y PAKTUYECKOM JIESITETbHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 B 1 1
CIIECTRA 1 XMMHITCCKHE pearitin > https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nes 2. BaxkHelilme npeacTaBuTe I HEOPraHUYECKUX BellleCTB
bu6mmoreka [JOK
2.1 B .K Nl 0 6
OSAYX. RACTOPOA. LIOHATHE 06 OKCHAax https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.2 B 1 8 1
OAOPOALLIOTHTHE O KHCIOTAX H COMAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Boma. Pacteopsr. I1o ¢ 00 ocHOBa 5 1 1
A TBOPHL- LIOHATH HOBAHILIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmuorexa [JOK
2.4 . 11 1 1
COEMHEHMI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aroMoB.

Xumuueckasi cBsizb. OKHCIUTENLHO-BOCCTAHOBUTEIbHbIE pPeaKkiuu

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
cUCcTeMa XUMHUYeCKuX anemMenToB []. 1. 7
MenaeneeBa. CtpoeHne aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
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anemeHToB VIA-rpynmel. Cepa u e€

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

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuoreka [JOK
3.2 8 1
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
144 1
TOTO HO pasAeiy > https://m.edso0.ru/7f41837c
PesepBHOe Bpemst 3 Bubmmorexa LIOK
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[MTPOI'PAMME
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uugpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMHuyeckmne peakuun
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
DIEKTPOTUTHIECKAS TUCCOITHAITHSI. bubnmoreka [JOK
13 8 1 1
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bu6mmoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["amorenst https://m.edsoo.ru/7f41a636
59 OO0mias XxapakTepuCcTUKa XUMHIECKUX 5 bu6muoreka [JOK



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

COCOAMHCHUA

OO61mas xapakTepuCTHKa XUMUYECKUX

bubnuoreka LIOK

2.3 anemeHToB VA-Tpynnsl. A3ot, hpochop u ux 7 https://m.edsoo.ru/7f41a636
COeIHEHUS
OO0mas xapakKTepUCTHUKA €CK
24 wcrron IV A-rpyniss, Yicponn g BuGmorera 10K
' STICMEHT TPYHIBL. STIICpOA https://m.eds00.ru/7f41a636
KPEMHUH M UX COCAMHCHUS
Hroro mo paszneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bubnuotexa [HOK
3.1 Obmpze cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [HOK
3.2 Bakueiiime MeTamuibl 1 UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpyxamwomas cpeaa
4.1 B aJipl B )KU3HU YEI0BEKA 3 bubnmorexa [TOK
' CHICCTRA 1 MaTepH 3 I0Be https://m.edso0.ru/7f41a636
Hroro mo paszneny 3
p ;[ 3 bubmorexa [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

		2024-09-08T16:06:03+0400
	00d30fa2570b696e9c
	Жигулевцева Ольга Борисовна, директор




