MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBaHusi M HAYKu Y P

Yupasaenue oopazosanust MO "T'1azoBckuii paiion"
MOY "Ilap3unckas COLI"

h Bwinucka uz. Q0OIL OO0
AOKYMEHT MNOAMWCAH VYTBEPKIIEHO
SNEKTPOHHOW NOANUCHIO Ipukazom oupexmopa uiko.ivl
Ne 148-00 - om 31.08.2023 290a

CepTudukat: 00ED6B34B3181FA617D8BB58E194C3F414
Bnapeneu: Kowenes Ceprei Hukonaesuy
[DeicteuteneH: ¢ 14.03.2023 go 06.06.2024

\. J

PABOYAS IPOTPAMMA
(ID 2882040)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyuarommxcs 8 — 9 kimaccon

c.Ilap3mu 2023



INOACHUTEJIbBHAS 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YIETOM KOHICHIIUU MPEMOAaBaHusl y4eOHOTo mpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJCpKAHUE, MPElyCMaTPUBAET pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYpPUPOBaHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET KOJINUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaoOIUXCs, OMPEACIIIeT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TaK)Ke TPEOOBaHUM K pe3yabTaTaM 00y4eHUs XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJIePIKaHUSI.

3HaHHE XUMUU CIIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4daloerocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI U SKOJIOTHYECKON 6€30MacHOCTH, TPOOIIeM 3IpaBOOXPaHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 0oOydaromumxcs,
HaBBIKOB HMX  CAaMOCTOSTEILHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaJbIBa€T OCHOBBHI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO--Hay4YHOUN rpaMOTHOCTH 00Y4JaroIInuXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKIAJ] B DKOJOTMYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICTIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWsS OPUEHTHPOBAH HAa OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpyKkTypa coaep:KaHHsl MPOTpaMMbl MO0 XUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOIO
noaxona kK €& m3ydennro. CojaepaHuE€ CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTaHU30BaHbI IO TMPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTHIESCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJHAS (YHKIUM OOBSICHEHHUS W IPOrHO3UPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHUIO U METOJIaM [03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESTeIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMM M PA3BUTHM I[IO3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUHU MPaBUI OE30MacHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (hopMmHupoBaHUE MHTEIIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyyHbIM  METOJAaM  IIO3HAHWA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYCHUU XUMUHU, NPUMEHATh UX MPU PEHICHHUH TpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 370POBbA M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALIMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAECHHBIX Ul M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUK B KU3HM 4YeJlOBeKa. XHMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XHMHUUYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTeNbHAsA aToMHasi Macca. OTHOCHUTEIbHAST MOJIEKYIIIpHast
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XMUMHUYECKHE SBJICHHS. XUMUYecKkas peakuuss U e MpU3HaKh. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJO0W, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eH e
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (), usydenme crmocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TIOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTaTOB MPOBEACHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS] MAacChl, CO3/JaHHE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (PEaKIIMK TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anjaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TemmoBoit A(PeKT XUMHUYECKONW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/ayXa, YCHUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoda B TPHUPOJIE,
buznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI ToNyueHusi. Kuciaote! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0jisl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuael. Krnaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) 1 HecoeoOpasyromue. HomenknaTypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS M IMPEKpalIeHUsi TOpeHus (moxapa), 03HAKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEeM U KajablueM) (BO3MOKHO HCIIOIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B PAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUIaMU,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuognyeckassi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUMA XUMUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX szaep. M3otomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMsl
. W. MenngeneeBa. XapakTepUCTUKa XHMHUYECKOIO JJIEMEHTA IO €ro IOJOXKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyueckoil CUCTEMBbI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCINTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0pa3loB BEIIECTB METANIOB U HEMETauIOB, B3aUMOJECHCTBHE THIPOKCHA
[MHKa C pacTBOpPaMu KUCIOT W IIEJ0uYel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXNpeaMeTHBIX CBSI3€H MPU M3YYEeHUHM XMMHHU B 8 KJIacce OCYLECTBISAETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYYHBIX TMOHSITUH, TaK W TOHATHH,
ABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbIH (pakT, TUIOTE3a, TEOPHs, 3aKOH,
aHaiu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHHIBI U3MEPEHUs, KOCMOC, IUIaHETHl,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenpneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3M. THUIBl KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTn xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsarne o XumuueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJINUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHbBIE U CIIa0ble SJEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMM OT BO3JACHCTBUS pa3IMYHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALIUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WLTIOCTPUPYIOMIMX MPU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakluu pa3jIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe XJjopa (B3aUMOJEHCTBHE C MeTaUlaMu, HeMeTalaMi,
menoyamu). XyopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xsiopuab
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYECKHe M XHUMHUYECKHEe CBOMCTBA. OKCHIBI Cephbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil kucinoTsl. Ilpumenenue
cepHOi KuCIOTH. COJIM CePHOI KUCIIOTHI, KaUeCTBEHHAS peakius Ha cynb(paTt-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 3j1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEcKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoJlydeHue 1 npuMeHenue. Conu aMMOHMS, X (pU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KayeCTBE MHHEPAJIHHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cpoictBa. Oxcun docdopa (V) n pocdopnast kucnora,
¢u3nveckue W XMUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHHs. YTIepoJ], aJFIOTPONHbIE MOIU(PUKALIMH, PAaCIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOius. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, ux GU3NUYEecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha >KUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX PO B OBITY M MMPOMBIIIIICHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IMOJIY4YEHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MacHOTO UCIOJIB30BAHUS CTPOUTEIIBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUE M XUMHUYECKHE CBOICTBA TAJIOTEHOB M MX COCAMHCHHN (BO3MOKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHalioB), HaOMIOJeHHEe Ipolecca OOyriuMBaHUs  caxapa IMOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJICHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX coenuHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX ynoOpeHui,
[OJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUS U QochaT-uOH W U3yUYEeHUE TMPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4yeHue, COOMpaHue, pacro3HaBaHUE
U W3y4YEHUE CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJECHHWE KAaueCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOM TMPOMBIIIJICHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/ad Mo Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKAa XHMHUYECKUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoMydeHHus: MeTaioB. [[oHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI UX OT KOoppo3uu. CiuiaBsl (CTalb, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawIbl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXAEHHE B Mpupoje. Ouznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii W KaublUi: TmoyiokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHpaeneeBa, CTpoeHHE UX aTOMOB, HaxO0XJICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coenuHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuit: monoxenue B Ilepmommueckoid cucreme xuMuueckux snemeHToB J[. .
MenieneeBa, CTpo€HHE aTOMa, HaxXOXJAeHHE B mpupoae. Ouznueckrue U XMMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHHE aToOMa, HaxoXJeHne B npupojae. Gusnyeckne 1 XUMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMM MEeTa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4YEHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCIHOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, Ipollecca TOPEHUs xKejle3a B



KHUCTIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUaoOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMKMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTPHS,
Kausl U KaJIblus (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIOB), UCCIICIOBAaHUE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momoiis mpu XUMHUYECKHX O0XKOrax H
OTpaBJICHHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpaLus
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHrue 00pa3IoB MAaTepUAIOB (CTEKIIO, CIIABBI METAJIOB, TOJIMMEPHBIC MAaTSPUAIBI).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 Kjacce OCYIICCTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX TPEIMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJNEHHE,  JIKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, Tas,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIILHBIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aKOTCA B XO1€ 06yquH51 XHUMHHU B CJUHCTBC yqe6Hof/i U BOCIUTATEIbLHOMI ACATCIIBHOCTU B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JIyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B OGH.IGCTBC [paBujiaMi U HOpMaMu NOBCIACHUA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YUYaOIIUXCS.

JIngHocTHBIE PE3YyIbTAaThl OTpaXarOT T'OTOBHOCTH O6yanOIL[HXC$I PYKOBOJACTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOH HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHON WH(pOpPMAIMEH O TEPEIOBBIX TOCTIIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENILHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHUHN y‘IC6HI>IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE NMOBCACHUC W IIOCTYIIKHM CBOHUX TOBapHHIGﬁ C IMO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABIIAIOIME OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeoi, 0 posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH 10 XHUMHU,
HEoOXOoauMBbIe 11 OOBSCHEHUS HaONI0IaeMbIX TMPOIIECCOB U SIBICHUN, MMO3HABATEIbHOMM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEpPEC K MPAKTHYECKOMY H3YUEHUIO MPOPECCH U TPyAa Pa3IuIHOTO POJia, YBAXKCHHE K
TpyAy U pe3yibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE MPUMEHEHUs
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU



IPOJOIDKEHU 00pa3oBaHUS C Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11es1eco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS 9KOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeAMETOB (pOpMUPOBATH MPEACTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4€OHOM 1€ TENbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyX/IeHUs (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBHIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OSTHX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebcKkue 1eiCTBHA:

YMEHHUE MCIOJb30BaTh IIOCTABIICHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHM, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE Ha0JI0IaTh 3a XOJI0M MPOIIecca, CAaMOCTOSTEIbHO TPOTHO3UPOBATH €TI0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:

yMEHUE BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IINYHBIX BUJIOB
1 GOpM IIPEICTABICHUS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAy4HO-TIOMYJISIpHAst IUTepaTypa



XMMHYECKOTO COZAEp)KaHUs, CIpaBOYHblE M0ocoOusA, pecypchl IHTepHeTa), KpUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHble METObl U 3alIPOCH] IPU IIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTH, OBJIaJleHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

YMEHHUE HCMOIb30BaTh M AHATU3UPOBATh B Mpolecce y4yeOHOW M HCCIEeI0BATENbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe jauanora M (WIKM) JUCKYCCHU) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh [OJyYeHHbIE Pe3ysIbTaThl I03HABATEIbHOM 1€ATEIbHOCTH B YCTHBIX
U NHUCbMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 pPEe3yJbTAaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTH IpPU PELICHUH BO3HMKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieseHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HABAaTENbHBIX 33724,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HUCII0JIB30BAaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3alaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyaromMMHUCs HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHM, cHeruduuecKkue s
npeaMeTHol o0nactu «XHUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJA, XUMUYECKUU

9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiysl, Kiaccuukanus
peaKkLuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peakLiuu
0oOMeHa, 2K30- U YHJIOTEPMHUUECCKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PaglyC aroMa, XUMHYECKas CBS3b,



NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAS CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs1 BelecTBa (MPOLIEHTHAS KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSATHH U TPHUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY U COCTaBIeHUS (OpMyn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHHM Mo QopmyiaMm, BHA XHUMHUYECKOH CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuommyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHsI, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «TJaBHas moarpynma (A-rpynma)» u
«moboynass mnoarpynna (b-rpymma)», maneie ¥ OONBIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphIe MMerTcss B Tabnume «llepronnyeckas cucremMa XMMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsija  siapa, oOIIee YWCIO SJICKTPOHOB H
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuu (M0 YHMCIy M COCTaBYy YUYacCTBYIOUIMX B PEAKLIUU BEUIECTB, MO TEIIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIAaCCOB, TOATBEpKIAsh  OMHCAHWE MpPHUMEPaMH  MOJIEKYISIPHBIX  yYpaBHEHUH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT MX Kay€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakini;

® [IPUMEHATh OCHOBHBIE ONEpallMM MBICIUTEIbHON NEATENTbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHME, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKAIMIO, BBISIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3€H — JUIS M3YYEHHUS CBOWCTB BELIECTB M XMMHMUYECKHX PEaKLUH,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHeE,
MOJIEIMPOBAaHHE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIH);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
U coOupaHuI0 Ta3000pa3HBIX BEMIeCTB (BOAOPOAA W KHUCIOpPOA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE YKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO MHIMKATOPOB (JIakKMYcC, (heHONIPTaNCHH, METUIIOPAHXK U JAPYTHE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® DACKpBIBATH CMBICT OCHOBHBIX XWMHYECKUX MOHSATHIA: XUMHYECKUH HIIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas PpEeaKIysi, XUMHUECKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,



HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs IUCCOLHMAIUS, peakuud HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETaJIMYecKas), KpUCTAUIMYecKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKIuu, NpPeIeNbHO JIOIyCTHUMas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MOHSITHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeNMHEHHH Mo (opmynam, BHI XMMHUYECKOH CBS3U (KOBaJCHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKHX COCIMHEHUSAX, 3aps/l HOHA MO XUMHYECKOMH
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», maneie u Oosibliue MEPUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabiuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOlee YHUCiIo MEKTPOHOB U PACIPEeNIEeHHE X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0O0IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMUCIY UM COCTABY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNSI XUMUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLU,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh TMpaBuja MOJb30BAaHUS XHMUYECKOM TMOCyno #  J1abOpaTOPHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aMMHUAKa M YIJIEKHCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CUWJIMKaT-, cylnb(dar-, TUIPOKCHUI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIaHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIC ONEPALIMM MBICIUTEIBLHON ACSATENPHOCTU — aHAJW3 U CHUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMATH3AlHI0, BBISABICHUE MPHUYUHHO-CIIEICTBEHHBIX
CBs3eM — JUIs M3y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMH, €CTECTBEHHO-
HAayYyHbIC METOJbI I[O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCINPOBAHHE,
SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
K
Ne HanmenoBanmue pa3jiesioB u QAIECTRO qa;gs n JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM NPOrpaMMbl Bcero OHTPOJILHLIC PaKThHecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHYeCKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK

' NPaKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c

YyesloBeKa

12 BemtecTBa 1 xumMmdeckue 15 1 0 bu6mmoreka [IOK

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

Htoro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTEIN HEOPraHUYECKHX BelIeCTB
21 Bosnyx. Kucnopona. [lonsarue 6 bubnnorexka [JOK

' 00 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK

' U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCIMHEHUM

https://m.edso0.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHYECKHUX 3J1eMeHTOoB []. 1.
Mennene-eBa. CTpoeHue

3.1

bubnmoreka [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aToMa

XUMHYECKasA CBI3b.

3.2 OKHCITUTEIBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIILHBIC peaKLII/II/I
Bbu6moreka [JOK
Mroro no pasaexy 15 https://m.edS(I)_E).ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATETbHBIE
padoThI padoThI pecypesi
Pa3znes 1. BeniecTBO M XUMHYeCKHE PeaKIIUU
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnunoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKI[HH B PACTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 1 bubnuoteka [JOK
' anemenToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
o | o A ; B LOK
' PYIIIBL -€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6m1ast xapakTepruCTUKa XUMUUECKHUX
bu6mmoreka [IOK
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCITUHCHUS
24 snewenton VaLpynm. Sracponn : ) 2 bubanorexa IOK
' N PYTIIBI. PO https://m.edsoo0.ru/7f41a636
KPEMHUH ¥ X COCTMHCHHUS
Hroro mo pasneny 25

Pazpgea 3.

MeTajuibl M HX COCIHMHEHUSA



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

bubmuorexa [JOK

31 Obmme cROACTE2 METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuele MeTaibsl 1 UX COSTUHEHUS 16 hitps://m.eds0o.ru/7f41a636
Hroro no pazueny 20
Paznen 4. Xumusi 4 OKpy:Kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YEJI0BEKA 3 bubmmorexa [JOK
' m P https://m.edsoo0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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