MUHHUCTEPCTBO ITPOCBEILEHU ST POCCUIMCKOM ®EJIEPALINU

JenaptamenT o61miero oopazoBanusi ToMckoi 06acTu
Otnen o6pazoBanus AnMuHHCTpanuu KoskeBHUKOBCKOTO paiioHa
MKOY «ba3oiickas OOLL», KoxxeBHUKOBCKOTO pailoHa

YTBEPXIEHO

HupekTop: Kynpsimosa T.B.
[Tpuka3z Nel38 ot 26.08.2024 r.

( )

OOKYMEHT NOANNCAH
BNEKTPOHHOW NOAMUCHIO

CepTudukat:
7DC38D7FBA1F1A6327C6B41E47BB946C
Bnapeneu: Kyapsiwosa TaTbsiHa BuktoposHa
[encTeuteneH: ¢ 25.04.2024 go 19.07.2025

. J

PabGouas nporpamma

yueOHoro npeamera «Xumusi. ba3oBblil ypoBeHb»

JUTst o0ydaromuxcs 9 kimacca

CocTaBUTEND:
PribakoBa ["anuna AnekcanapoBHa,
YUHUTENIb XUMUU

Ba3zoii
2024 r.



[TOACHUTEJIbHA A 3AIIMCKA
Ha OCHOBE TEOPETUYECKUX NPEACTABIECHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaKk OCHOBBI BCEro ectecTBo3Hanus; [Iporpamma mo
XUMHUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl COCTaBJIeHA HA OCHOBE TPEOOBaHUH K
pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa30oBaTesIbHOM MporpaMMbl OCHOBHOTO OOIIIET0O
obpazoBanusi, npeacrabieHHbIX B DI'OC 00O, a Takxke Ha 0ocHOBE (penepanbHOM paboueii
POrpaMMbl BOCITUTAHUS U ¢ y4ETOM KOHIEHIUH MPENoJaBaHusl yueOHOro npeamera « XuMusi» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoir denepamm.

[TporpamMma o xuMuu Ha€T MpeCTaBlICHUE O IENsIX, OOIIeH CTpaTeruu 00yICHHSI,
BOCTIMTAHUS U PA3BUTHUS O0YUAIONINXCS CPEICTBAMU yU4eOHOTO IIPeIMETa, YCTAHABIINBACT
00s13aTeNbHOE MIPEAMETHOE COIEp KaHNE, IPETyCMAaTPUBAET PacpeIesIEHNE €ro M0 KaccaM U
CTPYKTYPUPOBaHUE 1O pa3jiejaM U TeEMaM IPOrpaMMbl 110 XMMUH, ONPEAENISIET KOJINYECTBEHHbIE
Y KQUECTBEHHbIE XapaKTEPUCTUKHU CONECPKAHUS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh
U3YYEHHUS XUMHUH C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JTOTHKU y4eOHOTO
polecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUaloIuXCsl, ONPEaesieT BO3MOKHOCTH MpeMeTa JIst
peanu3anuu TpeOOBaHMIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TAaK)Ke TPEOOBAHUMN K pe3ysbTaTaM 00ydeHHUsS XUMUHU
Ha YPOBHE 1eJIei U3y4YeHHsI MPEAMETa U OCHOBHBIX BUIOB yueOHO-TO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHNE XUMHH CITY>)KUT OCHOBOH JUTst YOPMUPOBAHHSI MUPOBO33PEHHUST 00yJarOIIErocs,
€ro NpeJCTaBJICHUN O MaTEPUAILHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOopMHUpyEeMbIe
XUMUEH MMPEACTaBJICHHA O B3aMMOIIPCBPAIICHUAX SHCPIrUn U 00 9BOJIIOLIMHA BCUICCTB B IIPUPOIC,
0 MYTSIX peleHus rIo00aibHbIX MPOOIEM YCTOWYMBOIO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBO,
HHEPreTUYeCKO, MUIIEBON 1 YKOJIOTMIECKOH O€30IIaCHOCTH, MPOOIEM 3JpaBOOXPAHEHNUS.

W3yuenne XMMHU: CIOCOOCTBYET peau3aliii BOZMOKHOCTEH JUIsl cCaMOPa3BUTHS U
(dbopMHpOBaHUs KYJIbTYPBI IMYHOCTH, €€ o011el 1 (PyHKIIMOHAIBHOW IPaMOTHOCTH; BHOCHUT
BKJIa/1 B ()OPMHUPOBAHKE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUyaronmxcsi, HaBbIKOB UX
CaMOCTOSITENIbHON y4eOHOM JesITeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IOBCETHEBHOM JKU3HU, TaK U B MPO(HEeCCHOHAIBHON JeITeIbHOCTH;
3HAKOMUT CO CHENU(PHUKON HAYIHOTO MBIIUICHHS, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO B3TJISAIA HA
€IMHCTBO MIPUPOJIBI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAIloOM B (hOpMUPOBAHUH
€CTECTBEHHO-HAyYHO! I'PaMOTHOCTH 00YyYaroIIUXCsl; CIOCOOCTBYET (POPMHUPOBAHUIO
[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO- HAYYHBIM 3HAHUSM, K IIPHPO/IE, K YETIOBEKY, BHOCHUT
CBOH BKJIAJI B KOJIOTHYECKOE 00pa3oBaHKe 00yJaromuxcs. JlaHHbIe HarIpaBiIeHus B 00y4eHUH
XUMHHU 00ECTICYMBAIOTCS CIEU(UKOI cotepskaHus yaeOHOTO MpeIMeTa, KOTOPBIH SBISETCS
MeIarOrMYeCcKH aanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEIeIEHHOM JTare
€€ pa3BUTHSL.

Kpr XUMHHU Ha YPOBHC OCHOBHOT'O O6I_I_ICTO 06pa30BaH1/1;1 OpPHUCHTHPOBAH Ha OCBOCHHC
06y‘{aIOH_II/IMI/IC$I CHUCTCMBI IICPBOHAYAJIBHBIX MMOHATUM XHUMHH, OCHOB HeopraHqucxoﬁ XHUMUHU U
HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHATUN oprT: AHUYECKOM XHMMHUH.

CtpykTypa coaepkaHus MPOTpaMMBI TI0 XUMHUU ¢c(hOpMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxo/ia K e€ uzydennro. Coep:kaHue CKIIAIbIBACTCS U3 CUCTEMBI MOHATHI O XUMUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI MMOHATUA 0 XUMHUECKOU peakiuu. O0e 3T CUCTEMBI
CTPYKTYPHO OPraHW30BaHbI 110 MIPUHILIMITY MOCIEI0BATEIBHOTO Pa3BUTHSI 3HAHHI



— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— yT-IeHI/ISI (0] CTpOGHI/II/I aToMa u XI/IMI/I‘-IGCKOI\/'1 CBA3U,

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.
Teopernueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKHU MOJIYUEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCA MOCIEAOBATEIHHO OT OHOTO YPOBHS K IPYTOMY,
BBINOJIHSAS QYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOIYyYEHUS U3y4aeMbIX BelecTB. OCBOCHHE MPOrPaMMBI 11O
XUMHH CTIOCOOCTBYET (HOPMHUPOBAHUIO MPECTABICHUS O XUMUUYECKON COCTaBIISAIONICH HaydHOI
KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPObI, IEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY
3HAHMIO U METOJ1aM IIO3HAHMSI B HAayKe.

N3ydyeHne XMMUM POUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee N3yUYeHHBIX YICOHBIX
npeaMeToB: «Oxkpyxaromuil Mupy», «buosnorus. 5—7 knaccb» u «dusnka. 7 Kiacey.

[Ipu n3yyeHnH XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHHI OCHOB XUMHUECKOW HAyKU
Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUECKON JeSITeIbHOCTH YEJI0BEKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3aaya yueOHOro npeiMera COCTOUT B
(OpMHUPOBAHUY CUCTEMBI XMMUUYECKUX 3HAHUH — BaykKHEHIIMX (PAKTOB, OHATUH, 3aKOHOB U
TEOPETUYECKHX TOJI0KEHUH, TOCTYITHBIX 0000IEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa
HayKH, B IPUOOIIEHUH K HayUYHbIM METO/1aM [TO3HAHUS IIPYU N3YUYEHUHU BEUIECTB U XUMHYECKHUX
peaxiuii, B GOPMUPOBAHUY M PA3BUTHH TIO3HABATEIILHBIX YMEHUN U X IPIMEHEHUH B Y9eOHO-
MI03HABATEJILHON U y4eOHO-HCCIIEeI0BATENbCKON AESITEIbHOCTH, OCBOEHUU MPaBUil 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

HpI/I HN3YUCHUHN XUMHHU HA YPOBHC OCHOBHOT'O O6IJ_[CFO 06p330BaHI/IH Ba’)XKHOC 3HAYCHUC
HpI/IO6pCJ'II/I TakKu€ ICJIU, KaK: — (1)OpMI/Ip0BaHI/Ie HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOH
K caMoo6pa30BaHmo, COTPYAHUYICCTBY, CAMOCTOATCIIbHOMY NPUHATUIO peIlIeHPIfI, CITOCOOHOM
aZlalITUPOBATHCA K 6BICTpO MCHAKOIINUMCSA YCIIOBUAM KXKU3HU;

— HanpaBJICHHOCTh O0OyYEHUs Ha CUCTEMaTHYECKOe MPHUOOIeHNE 00yJaroImmxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAyYHBIM METO/IaM TIO3HAHMS,
(OpMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecredyeHue yCloBHi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyUYaIOIIMMUCS ONbITa
pa3sHOOOpa3HOM 1eATeNbHOCTH, TO3HAHUS M CaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBaHue o01Iel PyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE
YMEHMM OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOILEro MUPa, UCIOJIb3Ys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPU U3YYECHUHN XUMUH, IPUMEHSITH UX IPU PEelIeHUH MpoOIeM B OBCEAHEBHON
KU3HU U TPYJOBOU JESITENbHOCTH;

— ¢opMHUpOBaHUE y 00YJAIOIIUXCS TYMAaHUCTHUECKUX OTHOIIIEHUH, TOHUMAHHUSI [IEHHOCTH
XUMHUYECKHUX 3HaHUH 7Sl BRIPAOOTKU IKOJIOTHMUYECKHU 11€1€CO00Pa3HOr0 MOBEACHUS B OBITY U
TPYZIOBOH AESITEIBHOCTHU B LIENSIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHOM
Cpelibl;

— pa3BUTHE MOTHBALMH K O0yUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha
OCHOBE YCBOEHHSI O0IIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduss U HaNpaBIEHHOCTH JlalbHeHIero ooyueHusl.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

OO1ee Yrcio 4acoB, OTBEAEHHBIX ISl H3yYCHUSI XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
obpasoBanusi, cocraBiseT 136 yacos: B 8 kiracce — 68 yacoB (2 yaca B Hejieln), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

[Tporpamma peanusyeTcst Ha OCHOBE yUYEeOHUKOB: - XUMUS. § KJIacC: YUSOHHK IS
obmieoOpazoBarenbHbIx yupexaeuuii/ ['abpuensu O.C., Octpoymos W.I'., Cnagkos C.A.- M.:
[TpocBemenue. - Xumust. 9 kiacc: yueOHUK Ui 00111€00pa30BaTEIbHBIX YUPEKICHUN/
IMa6puensu O.C., Octpoymos W.I'., Cnagkos C.A.- M.: [Ipocsenienue

COAEPXXAHUE OBYYEHMA
8 KIIACC
IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Tpenmer xumuu. Ponb XuMuu B )U3HU YeIoBeKa. XUMHUS B cUCTeMe HayK. Tena u BeliecTsa.
®dusnyeckue CBOMCTBA BEUIECTB. ATperaTHoe COCTOsIHUE BemiecTB. [loHaTHE 0 MeTOMaxX
Mo3HaHMs B XUMHH. YuCThIe BemecTBa U cMecH. CIIocoOBI pa3ielieHus: cMeceld. ATOMBI U
MOJIGKYJII)I. XI/IMI/I‘IGCKI/IG 3JICMCHTHI. CI/IMBOJILI XUMHUYCCKUX 3JICMCHTOB. HpOCTLIC " CJIIOKHBIC
BEIIeCTBA. ATOMHO-MOJICKYJIIpHOE yueHue. Xumuueckas hopmyna. BanreHTHOCTS aTOMOB
XHMUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BeniecTB. OTHOCHTEILHAS aTOMHAs Macca.
OTtHOcuTeNbHAs MOJIEKYJIIpHasi Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTAa B COCIMHECHHH.
KommnuectBo BemecrBa. Mousb. Mossipas Macca. B3auMoCBsI3b KOJIMYECTBA, MACChl M YK CIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUI.
®uznyeckue U XUMUUECKHE ABJICHUS. XUMHUECKas peakus 1 €€ NpU3HaKku. 3aKOH COXPAHEHUs
Macchl BenecTB. XUMHUYecKre ypaBHeHH. Kiaccupukaus XUMHYECKIX peakuil (COeTMHEHNS,
pa3lioKeHus1, 3aMEeIIeHUsI, 0OMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY 101, IpaBUIaMu pabOThI B
nabopaTopuu U puéMaMu oOpalleHus ¢ 1a00paTOpHBIM 000pyI0BaHUEM, U3YUEHUE U
onucaHue (PU3NYECKUX CBOMCTB 00pa31[0B HEOPraHMUECKUX BEIIECTB, HAOMOJeHUE (PU3NIECKUX
(mnaBeHNe BOCKa, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIIKe, KUTIEHHE U KOHJICHCAIUs BOJIbI)
U XUMHUYECKUX (TOpeHHe CBeYH, MPOKaTuBaHUE MEIHOM TPOBOJIOKH, B3aUMO/IEIICTBHE Mena ¢
KHCJIOTOMN) SIBICHU, HAOII0/IeHNE U ONTUCaHKE PU3HAKOB NMPOTEKAHHUS XUMUUYECKHX PEeaKLUit
(paznoxeHue caxapa, B3aUMOJICHCTBIE CEPHON KUCIIOTHI C XJIOPUJIOM OapHsi, pa3iokKeHHe
ruapokcuaa menu (I1) mpu HarpeBanuu, B3auMoecTBuUE xkele3a ¢ pactBopom coiu meau (1),
U3Yy4€HHE CIIOCOO0B pa3ieNieHUs] CMECE!: ¢ TOMOIIbIO0 MarHnuTa, QUJIbTPOBAHKE, BBITAPUBAHUE,
TUCTUJUISIIMS, XpoMaTorpadusi, TPOBEICHUE OYUCTKU TOBAPEHHOM COJTU, HAOII0ICHUE U
OINMCAaHNE PE3YyIbTATOB IIPOBEACHUS OIBITA, MITIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCChl,
CO3/1aHHE MOJIETIEN MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Baskneiilue npeacTaBUTeId HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. Cocta Bo3ayxa. Kucmopoa — 37€MeHT B IpOCTOE BEMIECTBO.
HaxoxaeHnue kuciopo/ia B mpupojie, puandeckre U XMMHYECKHUe CBOMCTBaA (peaKIi ropeHus).
Oxkcuppl. [Ipumenenue kuciaopoa. CriocoObl TOMYyYEHHUS KUCIOPOa B 1JaOOpaTOpUH U
npoMbInuIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUS
kucaoposa. TernnoBoit apheKkT XUMHUUECKON peakliiy, TepPMOXUMUYECKUE YPAaBHEHHUS, K30~ U
SHAOTEPMUYECKUE peaKlMK. TOIINBO: YToJlb U METaH. 3arpsi3HeHHEe BO3lyXa, YCUIICHHE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO ciiosl. Bogopo — aieMeHT 1 mpocToe BEUIECTBO.



HaxoxnaeHnue Bogopoza B npupoe, pusndeckre 1 XMMHUYECKHe CBOMCTBA, TPUMEHEHUE,
crocoOb! monydenus. Kucnotel u conu. MossipHblii 00bEM Ta30B. Pacy€rbl o XuMHUECKUM
ypaBHeHusM. Pusndeckue cBoMCTBa BoAbl. Bona kak pactBopurens. PactBopsl. HackleHusie u
HEHACBIIICHHBIE PaCTBOPHI. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBast 10151 BEIIECTBA B
pacTBope. XuMHUeCcKue CBOMCTBA BObl. OcHOBaHMs. PoJib pacTBOPOB B MPUPO/JIE U B KUZHU
yesoBeka. KpyroBopoT BojbI B Ipupo/ie. 3arpsi3HeHHE MPUPOAHBIX BoJ. OXpaHa U OYUCTKA
npupoaHbIX BoA. Knaccudukanus Heoprannueckux coeauaennid. Oxcuapl. Kimaccuduxamms
OKCHJIOB: coJieoOpa3yrorire (OCHOBHBIC, KHCIOTHEIE, aM(DOTEPHBIC) U HECOICO0pas3yromue.
Howmenkiarypa okcnoB. @u3nueckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [losydeHne OKCUa0B.
OcHoBanwms. Knaccudukanus 0OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiiarypa ocHoBanuil. @u3nM4eCKre U XUMUYECKUE CBOMCTBA OCHOBaHU. [lonyuenune
ocHoBanuil. Kucnotsl. Knaccudukanus kucior. Homenknatypa kuciot. dusznueckue u
XUMUYECKHE cBOWCTBA KUCHOT. P aktuBHOCcTH MetaimoB H. H. bekerosa. [lonyuenue kucior.
Conu. Homenkiarypa coseil. @u3ndeckue 1 XUMUYeCKre cBOMCTBa colieid. [lonmydyenue comnen.
['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

XUMHUYECKUI SKCIIEPUMEHT: KaYECTBEHHOE OIIPE/IETICHUE COIEP KaHMsI KUCIOpOa B BO3/yXE,
noJy4eHue, coOupanue, pacro3HaBaHue U M3y4eHUE CBOMCTB KHCIOPO/a, HabIro1eHne
B3aI/IMOI[€I\/JICTBI/I$I BCIICCTB C KUCJIOPOAOM U YCIIOBUA BOSHUKHOBCHUA U IPCKPALICHUA T'OPCHUA
(mo>xapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB M OMIMCaHUE UX CBOICTB, OIY4YCHHE,
coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB BOOpOa (TOPEHHE), B3aUMOIEHCTBHE
Boziopoaa ¢ okcusioM meau (1) (Bo3MOKHO UCIONIB30BaHUE BUIEOMATEPHAIIOB), HAOIIOACHUE
00pa3IoB BEIMIECTB KOJIMYECTBOM | MOJIb, HCCIIETOBAaHIE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTBIO, TPUTOTOBJIIEHUE PACTBOPOB € ONPEACIEHHON MACCOBOM JA0JIEH
pacTBOPEHHOTO BEIIECTBA, B3AaMMOJICUCTBHUE BOJIBI C METAINIAMU (HATPUEM U KaJIbIIUEM)
(BO3MO’KHO MCIIOJIH30BAHNE BHICOMATEPUAIIOB), UCCIIEIOBAaHIE 00PA3I0B HEOPTaHUYECKHIX
BEIIECTB PA3TUYHBIX KJIACCOB, HA0I0IeHNE U3MEHEHUSI OKPACKH UHUKATOPOB B PaCTBOPAX
KHCTIOT U IIenouel, u3ydenne B3aumoieiicTBus okcunaa meau (I1) ¢ pactBopom cepHOM KUCTOTHI,
KHUCTIOT C METAJUTAMHU, PEAKIHil HeUTpaln3aluy, NoJy4eHHe HepaCTBOPUMBIX OCHOBaHHH,
BBITECHEHUE OJIHOTO METaJlIa IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 33124
1o teme «BakHei111e Ki1acchl HEOPraHUYECKUX COETMHEHUI.

IHepuoauveckuii 3akon u [lepunoanyeckasi cucrema xXumMmudeckux 3jaemenTos /1. U.
Menneieena.

Crpoenue atoMoB. XuMH4ecKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu [lepBoie
MOTIBITKY KIACCHU(PUKAIIUU XUMUYECKUX IEeMEHTOB. [[oHATHE O TpyMmax CXOAHBIX AJI€MEHTOB
(LIeOYHbIE U IETOYHO3EMETbHBIE METAIIbI, TaIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbhIE
00pa3yroT amdoTepHbie OKCHIBI U THApokcuabl. [leprnoaundeckuii 3akoH. [leproanueckas
cucreMa xumudeckux sieMenToB []. 1. Menneneesa. KopoTtkoneproHas u JUIMHHONIEPUOAHAS
dbopmerl [Tepuoaudeckoii cuctemsl xumuueckux dnemerToB 1. . Menneneesa. [lepuosr u
rpynnsl. GU3HUECKrid CMBICIT TOPSAIKOBOTO HOMEPA, HOMEPOB IEPUO/Ia U TPYIIIBI JIEMEHTA.
Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DinekTpoHbl. CTpOCHHUE 3JIEKTPOHHBIX
000104ek aToMoB mepBbixX 20 XxuMHUUecKuX 3neMeHToB [leproandeckoit cucremsr J1. U.
MenpeneeBa. XapakTepuCTUKAa XUMHYECKOIO 3JIEMEHTA 10 €T0 MOJI0KEeHUI0 B [lepuoanyeckoit
cucreme /1. 1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS Pailyca aTOMOB XUMHUYECKHUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPpyINaM U MepruojaM. 3HaUYEHUE
[Tepuoanueckoro 3akoHa u [leprnoandeckoi CHCTEMbI XUMUYECKHX SJIEMEHTOB JJISI PA3BUTHS
Hayku ¥ npaktuku. /. . MennaeneeB — yu€HbIN U TpaXkAaHUH. XUMUYECKasl CBS3b.
KoBanienTHas (mossipHasi ¥ HEMOJSPHAs) CBSI3b. DIEKTPOOTPHUIATEIIFHOCTh XUMHUYECKUX



s5eMeHTOoB. MonHas cBs3b. CTenens okuciaeHusS. OKUCIUTEIRHO-BOCCTAaHOBUTEILHEIC PCaKknum.
Hpoueccm OKHCJICHHUS M BOCCTaHOBIICHUS. OKUCIUTEIN 1 BOCCTAHOBUTECIIH.

XUMHYECKUHN HKCIIEPUMEHT: U3y4yeHrEe 00pa3IoB BEIIECTB METANIOB U HEMETAJIOB,
B3aUMO/ICHCTBUE THIPOKCU/IA IIUHKA C PACTBOPAMH KUCJIOT U IIEJIOYEH, MPOBEJCHUE OMBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklnii (ropeHue, peakiuu
pa3I0KEHUS, COeTUHEHU ).

MexknpeaMeTHbIe CBS3H

Peanu3anus MeXMpeAMETHBIX CBS3€H MPU U3yUYECHUU XUMHUHU B 8 KIIACCE OCYIIECTBISICTCS Yepes
MCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUHN, TaK W MIOHSTHH, SBIISIOIUXCSI
CUCTEMHBIMHU JIJISl OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. O0IIre eCTeCTBEHHO--
HAy4YHBIC TIOHSTHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KIIAaCCU(PUKALIUS,
NEPUOIUIHOCTD, HAOIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.
dwusuka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIBI,
PalnOaKTUBHOCTh, MOJICKYJIA, SJICKTPUUCCKUN 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, T'a3, (PU3NYCCKHE BEIIMYMHBI, €JIMHUIBI U3MEPEHUS, KOCMOC, ITAHETHI,
3BE&31b1, ConHite. buomnorus: ¢gorocuntes, nbixanue, onocdepa. ['eorpadus: armochepa,
rupocdepa, MUHEPaJIbl, TOPHBIE TIOPO/IbI, MOJIE3HBIC HCKOMAEMBbIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BeuecTBo M XuMH4YecKas peakuusi

Ilepuonuueckuii 3akoH. [lepnoanueckas cuctema xumuiueckux snemeHToB JI. 1. Menpaeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX NMEePUOAO0B, KaJIUsl, KaJbLIHUA U UX COCAMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B
[Tepuonnueckoii cucteMe U CTpOeHHEM uX aToMOB. CTpOCHHE BEIIECTBA: BUBI XUMUYECKOU
CBsI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA
KPUCTAJUTMYECKON pEIETKN U BUJIa XUMUYECKOH cBsa3u. Knaccudukarus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIIECTB. XMMHUUYECKHE CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM
KJIacCaM HEOPTaHWYECKUX COCIMHEHU, TEHETHYECKas CBSA3b HEOPraHUYECKUX BEIECTB.
Krnaccudukanust XuMUuecKuX peakiuii Mo pa3aIudHbIM MPU3HAKaM (TI0 YHUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (PEKTY, M0 U3MEHEHHUIO CTETICHEH
OKHUCIICHUS XUMUYECKUX DJIEMEHTOB, 10 OOPaTUMOCTH, 110 YYaCTHIO KaTaIu3aTropa). IK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOMN
peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKHUX peakuusx. [lonstue o
TOMOT€HHBIX U I'eTepOreHHbIX peakuusax. [lonsatue o karanmse. [IoHATHE O XUMUYECKOM
paBHOBecHuU. DAKTOPBI, BIUAIOIIME HA CKOPOCTh XUMUUECKON PEAKIUMU U TTOJ0KEHUE
XUMHUYECKOTo paBHOBecHs. OKHCIUTEbHO-BOCCTAHOBUTENLHBIE PEAKIIUH, dJICKTPOHHBIN OaliaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBIeHNE YPaBHEHUIN OKUCIUTENbHO-
BOCCTAaHOBHUTENBHBIX PEAKIIUI C HCIIOJIb30BAaHUEM METO/Ia dNIEKTPOHHOTO OanaHca. Teopus
ANEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLMALINN BEIIECTB C PA3IMYHBIMU BUIAMU XUMUYECKOH cBsi3u. CTeneHb
mucconuanuu. CUIbHbBIE U cla0ble dJeKTPOIUTHI. Peakiiuu HoHHOTO 0OMeHa. Y ClIoBUs
MPOTEKAHUS PEaKIii HOHHOTO 0OMEHa, TIOJTHBIEC U COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKIU.
CBolicTBa KHUCJIOT, OCHOBaHHI U COJIEH B CBETE MPEACTABICHUIN 00 dIEKTPOIUTHUECKOM
nucconmanuu. KauecTBeHHbIe peakliui Ha HOHBL. [loHsATHE O TUIpoNn3e coeil.

XHMMHYeCKHI IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIETISIMU KPUCTAJUTMUECKUX PEHIETOK
HEOpPraHMYECKUX BEIIECTB — METANIOB M HEMETAJIOB (TpaduTa U anMasa), CII0KHBIX BEIIECTB



(xJ10pHuaa HaTpuUA), UCCIEA0BaHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM peaKkiuu ot
BO3/ICUCTBUS pa3IMYHbIX (DAaKTOPOB, UCCIIEAOBAHHUE HIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB,
Ipolecca JMCCOLMalNU KUCIIOT, IeJI04Yell U coseld (BO3MOKHO UCIIOJIb30BAHUE BUJIEO
MaTepUasoB), IPOBEAECHHUE ONBITOB, HJUTFOCTPUPYIOLIUX IPU3HAKUA IPOTEKAHUS PEAKIIUM
HMOHHOTO 0OMeHa (00pa3oBaHKE 0CajIKa, BBIICICHUE Ta3a, 00pa30BaHKE BOJIBI), OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklnii (rOpeHue, peakliuu
pa3JI0kKEeHUs, COEAMHEHNUS ), paClIO3HABaHUE HEOPraHMUECKHUX BELIECTB C IOMOIIbIO
KAauEeCTBEHHBIX PEaKLUi Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaabl 1 HX COCANHECHUA

OO0mast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTETICHN
okucnenus. CtpoeHne u pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOI€HOB. XUMHUECKUE
CBOICTBa Ha pUMepeE XJIopa (B3aUMOJICHCTBUE C METANIaMU, HEMETAJUIAMHU, I1EJI0UaMHu ).
XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE CBOMCTBA, OJIyYeHHE, pUMEHeHHe. JlelicTBre
XJIOpa U XJIOPOBOJIOPO/Aa HA OPTaHM3M uelloBeKa. BaxkHeilye XJI0pyu/ipl 1 UX HaX0XICHHUE B
npupoae. Obmas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHbIe CTeTeHN oKucieHus. CTpoeHue u GU3NIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a ¥ CEePhl. AJUTOTPOITHBIC MOJU(PHUKAIIMN KUCIOPOIa M Cepbl. XUMHUECKUE CBOMCTBA
cepsl. CepoBOIOpOI, CTpOCHHE, PU3NIECKUE U XUMUYECKHE CBOMCTBA. OKCHIBI CEphI KaK
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIoTa, PU3NUECKUEe U XMMUYECKUE CBOWCTBA
(oO1ye Kak MpeicTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XUMHUYECKUE peakiuy,
JeKallye B OCHOBE MPOMBIIIIJIEHHOT0 ClIoco0a MoTy4eHus: cepHOi KucioTel. [Ipumenenue
cepHoii kucinoTsl. CoaM CepHOM KUCIOTHI, KaueCTBEHHas peaklus Ha cyib(ar-uod. Haxoxnenue
cephl U €€ COeJMHEHUH B pHpoJie. XUMHUUECKOE 3arpsA3HEHUE OKpYXKatoLei cpelibl
COEMHEHUSIMU cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0
npenoTBpaienus. OOmias xapakTepucTika 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIEHHs. A30T, pacCpOCTpaHEeHUe B IPUPoJIe, pusnueckue u
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ota B mpupoje. AMMHAK, ero GU3n4ecKue 1 XUMUYECKHe
CBOWCTBA, MoJyyeHHne U npumMeHenue. Conyu aMMOHUS, UX (PU3NYECKHEe U XUMUUECKUE CBOICTBA,
npuMeHeHne. KadecTBeHHas peakius Ha HOHbl aMMOHHMSL. A30THas KUCIIOTA, €€ MOJIy4YEHUE,
¢du3nyeckue 1 XuMHUYecKre CBOMCTBA (0011IKe KaK NMpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckue). Micrnoab3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAJIbHbBIX
ynoOpeHuit. XuMHU4YeCKOe 3arpsi3HEHNE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBbI U BOJOEMOB). Docdop, auioTponHbIe MO (DUKAIIH
docdopa, pusnueckue u xummuueckue cBoiicrea. Okeun pocdopa (V) u pochopnas kucnora,
¢duznyeckue 1 XuMHUYECKHe CBOMCTBA, noinydeHue. Mcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATBHBIX yao0peHuil. O01mas xapakrepucTtrka 3nemMeHToB [VA-rpymnmnbsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHN OKUCIEHHS. YTIIEpO/, aJUIOTPOITHbIE MO (UKAIIIH,
pacmpocTpaHeHue B Mpupojie, GU3NIecKue 1 XUMHIecKue cBoiicTBa. Aacopomus. Kpyrosopor
yriaepoja B npupojae. OKcusl yrieposaa, ux pu3ndeckre u XMMHYecKre CBOMCTBa, JeiicTBre Ha
KUBBIEC OPTaHU3MBI, ITOJIyYe€HHE U IPUMEHEHUE. DKOJIOTHYECKHe MPOOIeMbl, CBI3aHHBIE C
okcusioM yriepoza (IV), runoresa rio6aabHOro NOTEMICHUS KIMMAaTa, TapHUKOBBIA AP HEKT.
VYronbHas KUCIIOTA U €€ COM, UX (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA, MOIyYeHUE U
npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHBL. Mcnonb30Banne kapOOHATOB B OBITY,
MeUIIHE, TPOMBIIIJICHHOCTH U CEIbCKOM X03siicTBe. [lepBoHavYambHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriiepoJa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH,
3TaHOJ, NINLEPHH, YKCYCHas KUc0Ta). [[pupogHble HCTOYHUKY YIIIEBOAOPOIOB (YroJlb,
HPUPOIHBII ra3, He(Th), IPOAYKTHI UX MepepaboTKu (OEH3HMH), UX POJIb B OBITY U



IPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOrHYECKH BaXKHBIX BEIIECTBaX: KHUpax, Oenkax, yriaeBojax —
Y MX POJIM B KU3HHU YeJIOBEKA. MaTeprallbHOE €MHCTBO OPraHUYECKUX U HEOPTaHUYECKUX
coeaunenuii. Kpemuuii, ero puznyeckre 1 XMMHUUECKUE CBOICTBA, MOIYYEHUE U TPUMEHEHHE.
Coenunaenus kpeMHus B mpupojie. O0mue npeacraineHus o6 okcuae kpemuawus (IV) u
KpeMHHEBOH KkucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MAaTepHAIIbL: KEPAMHUKA, CTEKJIO, IIEMEHT, OETOH, *Kene300eToH. [IpobiemMsr
0€30M1aCHOT0 UCNOJIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

XHMUYECKHIT IKCIIEPUMEHT: N3ydeHHe 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTHI, IPOBEJICHUE KAYeCTBCHHBIX PEAKIIUi Ha XJIOPHI-UOHBI U HAOJIFOICHHE TPU3HAKOB UX
NPOTEKAHHUS, OIBITHI, OTPAYKAIOIINE PU3NICCKUE K XUMUYECKHE CBOWCTBA rAJIOTEHOB U UX
COCIMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BHICOMATEPHAIIOB), O3HAKOMIJICHUE ¢ 00pa3IiaMu
XJIOPUIOB (TAJIOTEHHUIOB), O3HAKOMIJICHHE ¢ 00pa3iaMu cepbl U €€ COSAMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIIOICHHE ITpoIiecca OOYTIIMBaHUS caxapa Mo
JICHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, H3yYCHUE XUMUYECKUX CBOMCTB
pa30aBICHHOI CEPHOI KHCIIOTHI, IPOBEICHUE KAYECTBEHHOW PEaKIIUU Ha CYIb(aTHOH U
HaOJroIeHne Ipu3HaKa e€ MpoTeKaHus, 03HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMU a30Ta,
docdopa 1 ux coeMHCHN (BO3MOKHO HCITOJIb30BAHNE BUICOMATEPHAIIOB), 0Opa3iamMu
a30THBIX B (PochOpHBIX yIOOpEHUH, TOTydeHne, COOUpAaHUe, PacliO3HABAHUE W U3YUCHHE
CBOWCTB aMMHaKa, MPOBEJICHIE KAYeCTBEHHBIX PEAKIIM HAa NOH aMMOHUS 1 (hocdaT-nuoH u
HN3YUCHHUC ITPU3HAKOB UX IMPOTCKAHUA, BSaI/IMOIIef/'ICTBI/Ie KOHHGHTpHpOBaHHOfI a30THOU KUCJIOTEI
C MeJIbI0 (BO3MOKHO MCIOIH30BAHNE BHICOMATEPUAIIOB), U3YUEHHE MOJIENIeH KPHCTAITNUECKUX
peméTok anMasa, rpadura, QpyiepeHa, 03HaKOMIICHHE C ITPOLECCOM aCOPOLIUU paCTBOPEHHBIX
BEIIECTB aKTHBHPOBAHHBIM YIJIEM M YCTPOHCTBOM IMPOTHBOra3a, NOJy4eHue, coOnpanue,
pacro3HaBaHUE U U3YYCHHE CBOMCTB YIIICKHCIIOTO ra3a, MPOBEICHNE Ka4eCTBEHHBIX PEAKINi Ha
Kap6OHaT N CUJIMKAT-UOHBI U U3YUCHUC IIPHU3HAKOB UX IMPOTCKAHUA, O3HAKOMJICHUC C
MPOYKIMEH CHIIMKATHON MIPOMBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe
«BakHel1me HeMeTalIbl U UX COSAMHEHUS.

MeTasuibl M HX COCAIUMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX AIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX TOJIOKEHUS B
ITepuoanueckoil cucreme xumudeckux 3smemMeHToB . 1. MenaeneeBa u CTpOCHHUS aTOMOB.
Crpoenue meTtaioB. MeTtanueckas CBSI3b M METAJUINYECKask KPUCTAJUIMUECKask PEeIETKa.
DNEKTPOXUMHUYUECKUH Psijl HAllPsHKEHUH MeTaiioB. Pu3nyecKkrue 1 XUMUYECKHE CBOMCTBA
MeTasuioB. O01ue crocoOb! monydeHus: MetayioB. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uH. CIutaBbl (CTalb, YYT'yH, JIOPATIOMUHHMA, OpOH3a) U UX
IpUMEHEeHHE B ObITY U IpoMbIIIIeHHOCTH. [llenounslie MeTamsl: nojoxeHue B [lepuoaunueckoit
cucteme xumuueckux aeMeHToB [I. 1. Menneneesa, cTpoeHne X aTOMOB, HAX0XJICHUE B
npupoze. Pu3nueckue U XMMHUYECKHe CBOMCTBA (Ha puMepe HaTpus U Kaiust). OKCUIbl 1
TUAPOKCUABI HATpUs U Kanus. [I[pyMeHeHne MEeN0YHbIX METAIIIIOB U UX COEAMHEHUN.
[IlenoyHO3eMeENBHBIE METAJIBI MAarHUI U KaJlbLUi: TIoJokeHue B [lepuonnyeckoil cucreme
XuMH4YecKHX 31eMeHToB [[. M. MenneneeBa, CTpOEHHE UX aTOMOB, HAX0XAECHNUE B IPUPOJIE.
®u3nyecKue 1 XMMUYECKHE CBOMCTBA MAarHus U Kanblysl. BakHelye coelnHEeHUs KaabIus
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHeHHs. AJIFOMUHUI:
nosioxkenue B Ilepuonnueckon cucreMe xuMuyeckux aieMeHToB [l. M. Menaeneesa, crpoenue
aToMa, HaxoxJieHue B npupoje. Puznyeckrue 1 XUMUYECKUE CBOMCTBA aMIOMUHUS. AM(OTEpHbIE
CBOICTBA OKCHA M THAPOKCUIA amtoMuHus. JKene3o: nonoxxenue B [leprnonnueckoit cucreme
xuMmudeckux 31aeMeHToB . 1. MenpaeneeBa, cTpoeHne aToMa, HaXOKJICHUE B IPUPOJIE.
duznyeckue U XMMUYECKHe CBOMCTBa kene3a. OKCuabl, TuApoKcuIbl U conu xkenesa (1) u



xenesa (I1I), ux cocra, cBoiCTBa U TOJTy4eHHE. XUMHUYCCKUN IKCTICPUMEHT: O3HAKOMJICHHE C
oOpa3iiaMu MEeTaJIOB U CIUIABOB, MX (DU3MUECKUMHU CBOMCTBAMHU, U3YUCHHE PE3YIHTATOB
KOPpPO3UHU METAJUIOB (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEN
B3aUMOJICHCTBUSL OKCU/IA KaJbIIUs U HATPUS C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BO/IbI, POIIECCa TOPEHUS Kelie3a B
KHUCII0pO/i€ (BO3MOYKHO HUCII0JIb30BAHUE BUJIEOMATEPHUAIIOB), IPU3HAKOB IIPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MarHUsl, KaJIbLIM, AIFOMUHUS, ITMHKA, *kene3a (1) u xxenesa
(1), meau (IT), HaOIrOIEHUE U ONTHMCAHKME MIPOIIECCOB OKPALTMBAHUS TUTAMEHH HOHAMHU HATPHS,
KaJIMs U KalbLus (BO3MOXKHO MCIOJIB30BAHUE BHICOMATEPHAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX
CBOMCTB IHAPOKCH/IA aTFOMUHUS ¥ THJIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3314 110
TeMme «BakHeWImne MEeTalljibl U UX COCIMHEHUS.

XuMHs 4 OKpPY:Kaas cpeaa

BemectBa 1 Mateprainsl B IOBCEAHEBHOM )KM3HU YeJIOBEKa. be3onacHoe ucnoib3oBaHue
BEIIIECTB U XUMUYECKUX PeaKIuid B ObITY. [lepBast momMoIb Npu XMMHUYECKUX 0XKOTaX U
OTpaBJICHUSIX. XUMHUUECKOE 3arpsi3sHEHUE OKpYXKarolel cpeapl (penenbHas J0mycTuMast
KOHIIEHTpanus Bemiects, naiee — [1/1K). Ponb xumun B petieHun 3KOJIOTHYECKUX TPOOIIEM.

XuMHYeCKHIi IKCTIEPUMEHT: U3yueHue 00pa3Ii0B MaTepHaIoB (CTEKIIO, CIUIaBbl METAJIIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MemnpenMeTHHe CBA3H

Peanusanus MeXnpeaMeTHBIX CBS3€H pU U3y4eHUH XUMHUH B 9 Ki1acce OCyIIeCTBIICTCS Yepes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH, SIBISIOIIUXCS
CHUCTEMHBIMHU JUIsl OT/IEJIbHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOr0 LuKJia. O011e ecCTeCTBEHHO-
Hay4YHBIC IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHSI, aHAIN3, CHHTE3, KiIacCH(pUKaIs,
NEePUOIMYHOCTb, HAOIO/IEHHE, SKCIIEPUMEHT, MO/IETIMPOBAHUE, U3MEPEHNE, MOJIEINb, SIBIICHUE,
NapHUKOBBIN 3¢ dekT, TexHomorus, Mmarepuaisl. Pusznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, HYKJIUJ, U30TOIBI, paJIMOAKTUBHOCTb, MOJIEKYJIa, YIEKTPUUECKHUH 3apsi,
IPOBOJIHUKH, TOTYIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENI0, 00BEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, ra3, pacTBOp, paCTBOPUMOCTb, KpHUCTAITUYECKas PEHIETKa,
CIUIaBbl, (PU3NUYECKHE BEIIMUMHBI, €AMHULBI U3MEPEHHS], KOCMHUUECKOE IPOCTPAHCTBO, IIAHETHI,
3BE€37b1, ConHue. buonorus: gorocunres, Abixanue, buocdepa, IKOCUCTEMa, MUHEPAIbHbIE
yI0OpeHUs, MUKPORJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTaTeIbHBIC BemecTBa. ['eorpadus:
aTMocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TIOPOBI, ITOJIE3HBIE UCKOTIAeMbIE, TOTUTUBO,
BOJIHBIE PECYPCHI.

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XM HA YPOBHE
OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBLIE PE3VYJIbTATEI

JlngHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHMs JOCTUTAIOTCS
B X0JI¢ 00y4YEHUSI XUMUHU B €IMHCTBE YI€OHON U BOCITUTATEIHLHOU JIEATETLHOCTH B COOTBETCTBUHU
C TPAIUIIMOHHBIMU POCCUMCKUMU COITUOKYIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMHU, TIPUHSATHIMH B OOIIIECTBE MPaBUIAMU M HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT
MpoleccaM caMONO3HAHU, CAMOPA3BUTHS M COITMATM3AIMN 00YyUarOIIHUXCS.

JIM4YHOCTHBIE PE3YJIbTAThI OTPAKAOT TOTOBHOCTDH 06y11a}0m1/1xc;1 PYKOBOJACTBOBATLCA CHCTEMOM
IMO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paClIupCHUC ONbITa ACATCIBHOCTHU HA eé OCHOBC, B
TOM 4YHUCJIC B HaCTH:



1) maTpUOTHYECKOTO BOCITHUTAHHS:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY U HAYYHOMY
HACJIEIUIO, IOHUMAaHUs 3HAaYEHUsI XUMUYECKON HAYKH B XKU3HU COBPEMEHHOI'0 00ILECTBA,
CHOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(POPMAaLIUEH O IepeIOBBIX JOCTIKEHUSIX U
OTKPBITUSAX MUPOBOW U OTE€UECTBEHHOM XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUPA U OOLIECTBA;

2) TPaXIaHCKOTO BOCITHUTAHHS:

MMpEaACTaBJICHUA O COUAJIBHBIX HOpMAaXx U MpaBujiax MCKINIHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-
UCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIrUX BUJIAX JESATEIBHOCTH, FTOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM IE€ATEIBHOCTH IPU BBIIIOJIHEHUN YUEOHBIX, I03HABATEIbHbBIX
3ajiay, BHIIIOJHEHUU XUMHUECKUX SKCIIEPUMEHTOB, CO3/1aHUU YU€OHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIY B IIpoIiecce 3TOW yuyeOHOM
NeSITeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE U ITOCTYIKH CBOMX TOBapULIEH C
[O3HULIMY HPABCTBEHHBIX M IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUH MOCTYIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS:

IIPEJICTABJICHUSI O BEIIECTBE U XUMUUYECKOM peaklii, COOTBETCTBYIOLUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U COCTABJISIOLIUE OCHOBY I IOHUMaHMSI CYILIHOCTH Hay4HOI
KapTHHBI MUDA, IPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IBI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOJHON CPeIoi, O pOJIM XUMHUH B ITO3HAHUU 3TUX
3aKOHOMEPHOCTEN; II03HaBaTeNIbHbIE MOTHBBI, HAIIPABJIEHHbIE HA IOJYYEHHUE HOBBIX 3HAHUH
10 XMMUH, He0OXOAUMBIE AJ1s1 00bSCHEHHs HaOJI0JaeMbIX IPOLIECCOB U SIBICHU,
[I03HABATEJIbHOM, UHPOPMAITMOHHON U YUTATENbCKON KYJIbTYpPbI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHON PabOThI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATypOMd, JOCTYITHBIMU
TEXHUYECKUMU CpeCTBaMH UH(OPMAIIMOHHBIX TEXHOJOTHI; HHTEpeC K 00yUEHUIO U
MO3HAHUIO, JIF0O03HATENILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0Opa30BaHHUIO,
IPOEKTHOHN U UCCIIEI0BATENbCKON AESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH
U YPOBHS O0Y4€HUs B JajbHEUIIEM;

4) (popMUpPOBAHUS KYJIBTYPHI 3I0POBBSI:

OCO3HaHHUC NCHHOCTHU KU3HU, OTBECTCTBCHHOI'O OTHOHICHUSA K CBOEMY 3J0POBbIO, YCTAHOBKU
Ha 3I[OpOBI>II\/’I O6p83 KU3HHU, OCO3HAHUC MOCIEICTBUI U HCMIPUATHUEC BPCAHLIX ITPUBBIYCK
(ynOTpC6J’ICHI/I5{ AJIKOT'0JId, HAPKOTHUKOB, I(ypeHI/ISI), HCO6XOI[I/IMOCTI/I CO6J'IIOI[€HI/I$I IpaBHJI
0e30ImacHOCTH Ipu O6paH_IeHI/II/I C XUMHUYCCKUMU BCIICCTBAMM B 6BITy u peanLHoﬁ KH3HH,

5) TpPya0BOTO BOCIHTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO podeccuil U Tpya pa3aInyHOro poja, yBaKeHue K
TPYAY U pe3yibTaTaM TPYAOBOH AESATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS
IpPEMETHBIX 3HAaHUN TI0 XUMHUH, OCO3HAHHBII BHIOOP MHANBUIYAIBHOM TPAaEKTOPUHU
IPOI0JDKEHHs 00pa30BaHUs ¢ yYETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMMH,
0O0I11eCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIeIHOM NMpodecCHoHaNbHOM NesITeIbHOCTH
U pa3BUTHUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(PECCHOHATBHOM
cpene;

6) 9KOJIOrMYECKOrO BOCITUTAHUS:



9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOLIEHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 370pOBOro U 6e3omacHoro o0pasa *KHu3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHME [IEHHOCTU COOJIIOICHHS ITPAaBUI O€30MacCHOT0 OBEJCHUS IIPU PadboTe ¢
BEIIIECTBAMH, a TAKXKE B CUTYaIUSIX, YIPOXKAIOIINX 3/I0POBBIO M KHU3HH JIFOACH; CHOCOOHOCTH
IIPUMEHSATDH 3HaHU, I10Jy4aeMble IIPY U3YYCHUH XUMUH, Ul PELICHUS 3a/1a4, CBA3aHHBIX C
OKpYKarollel NPUPOIHON CPENOH, AJIsl HOBBIIEHUS YPOBHS 3KOJIOTHYECKOU KYJIbTYPBHI,
0CO3HAHMS INI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPo0IeM U IMyTel UX pelIeHus
IIOCPEJICTBOM METOA0B XUMHHU, SKOJIOTHUECKOI0 MBILUICHNS, YMEHHS PYKOBOACTBOBATLCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHON Y COLMAIILHON IIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 POPMUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIC TOHATHUS (3aKOH, TEOPUS, IPUHIIUI, THITOTe3a, (HakKT,
CUCTEMa, IIPOLIECC, SKCIIEPUMEHT U IPYTO€.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MTPEIMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 ATUX IPEIMETOB
(opMUpPOBATH MIPEICTABICHHUE O LIEJIOCTHON HaAyYHON KapTUHE MUPA, U YHUBEPCAJIbHbBIE
yueOHbIe AeicTBUS (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJISATUBHBIE), KOTOPBIE
o0ecrieunBarOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO H
OCYILECTBIICHUIO YU€OHOH /1€ TeIbHOCTH.

[To3naBaTenbHBIEC YHUBEpCAIbHBIE YueOHbIE ACHCTBH
bazoBrie jornueckue qeiiCTBU:

YMCHU UCIIOJIb30BATh HpI/IéMH JIOTHYCCKOI'0 MBIIIJICHUS ITPHU OCBOCHUH 3HAHUU: PaCKphbIBATh
CMBICJI XUMHYECKHUX MTOHATUI (BBI,Z[CJ'IHTB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATDH
B3aUMOCBA3b C ApYTUMU HOHSITI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JJIA 00BSICHEHHS OTACIBbHBIX
q)aKTOB u HBJ’IeHHfI, BBI6I/IpaTB OCHOBAaHUA U KPUTCPpUHN AT KHaCCI/IQ)I/IKaHI/II/I XHUMHUYCCKUX
BCIICCTB U XUMHNYCCKHNX peaKI_II/II\/’I, YCTaHaBJIMBATh IIPUINHHO-CIICACTBCHHBIC CBA3U MCIKIAY
00BbEKTaMU HU3YUCHUS, CTPOUTH JIOTUYUCCKHUEC PACCYKIACHUA (I/IHIIYKTI/IBHLIC, ACAYKTUBHBIC, 110
aHaJ'IOI‘I/II/I), JAC€J1aTbh BBIBOJbI M 3aKJIIFOUYCHUA

YMEHHE MPUMEHSTH B MPOIIeCcce TTO3HAHMSI MOHATHS (IPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMbIE B XUMHH, TPEOOPa30BbIBATh IINPOKO
PUMEHSIEMbIE B XUMUHU MO/JIENIbHbBIE MPEJICTABIICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XuMH4YecKas (popmysa U ypaBHEHHE XUMUUYECKOM peakiuu — Mpu pelIeHnH yueOHOo-
[IO3HABATEJIBHBIX 3a7a4, C YUETOM TUX MOJENIbHBIX IIPEACTABICHUN BBISABIIATH U
XapaKTepu30BaTh CyLIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIUil, BEISIBIIATH O0IME 3aKOHOMEPHOCTH, TPUYMHHO-CIIE/ICTBEHHBIE CBSA3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

BazoBrie ncciaenoBareabCKue JEHCTBUS:

YMCHUE UCITOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHUsA, 4 TAKKE B
Ka4yeCTBE€ OCHOBBI 1JIA q)OpMI/IpOBaHI/Iﬂ THUIIOTE3EI 110 IMTPOBEPKE NPAaBUIIBHOCTU BBICKA3bIBACMBIX
CYKJICHUH;

MPUOOpPETEHUE OMBITA O MIAHUPOBAHUIO, OPTAaHU3AIUY U TIPOBEACHUIO YICHUUECKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 32 XO/I0M MPOIlecca, CaMOCTOSITENILHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, GopMyIHpOBaTH 00OOIIEHHS U BHIBOBI 110 pe3yIbTaTaM MPOBEAEHHOTO OMBITA,
MCCJIEIOBAHMSI, COCTABIATh OTUET O POeNIaHHOM padoTe.



Pa6ota ¢ uadopmanmeii:

yYMEHUE BBIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIHIO pa3IMYHBIX BUJOB U
¢dbopm npencTaBieHus, MOTYyIaeMyIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAst TUTEpaTypa
XUMHYECKOT0 COZIep KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KPUTUYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO; YMEHHE IPUMEHATH Pa3IuYHbIE
METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHGOPMAIIUU U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIUMBIX JIJISl BBIIIOJIHEHUS YUeOHBIX U MO3HABATENbHBIX 33/1a4 OINpe/IeIEHHOTO TUIIA,
pUOOpEeTEHHUE OMbITa B 00JIACTH UCIIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi1, OBJIAJICHUE KYJIBTYPO aKTUBHOI'O UCIIOJIb30BAHUS PA3JINYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POPMY IpeicTaBIeHUS HHPOPMAIUH U
WUTIOCTPUPOBATH peliaeMble 3a7auu HECIIOKHBIMU CXeMaMHu, TuarpaMMamMu, IpyrumMu popmamu
rpaduku 1 UX KOMOMHAIUMSAMU; YMEHUE UCTIOIB30BaTh M AaHAJTM3UPOBATH B IIpoLiecce Y4eOHO u
MCCJIEIOBATENILCKOM 1eATeIbHOCTH MH(POPMAIUIO O BIUSHUYU MPOMBIIUIEHHOCTH, CEIbCKOTO
X034KiCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAroLIel IPUPOTHOMN Cpebl.

KomMMmyHUKaTHBHBIE YHHBEPCAJIbHBIC YICOHBIC ICHCTBHS:

YMEHHsI 33/1aBaTh BOMPOCHI (B XOJie 1uanora u (Win) AUCKYCCUH) M0 CYIIECTBY 00CYKIaeMOn
TeMBI, ((OPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHON 3a/1a4H;

YMCHUA NMPEACTABIATD IMOJIYUYCHHBIC PE3YJIbTAThI O3HABaTEIbHOU ACATCIIBHOCTU B YCTHBIX U
IMUCbMCHHBIX TCKCTaX; ACJIaTh NPC3CHTALIUIO PE3YJIbTATOB BBIITOJIHCHUA XUMHUYCCKOT'O
IKCIIEPUMEHTA (JTA0OPATOPHOTO OTIBITA, TAOOPATOPHON PAOOTHI O UCCIICIOBAHHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IMO3HABATEIHLHON U
UCCIIEIOBATEICKOW JCATEIPHOCTH TIPU PEIICHUU BO3HUKAIOMIMX MPO0JIeM Ha OCHOBE y4éra
00X UHTEPECOB M COTTIACOBAHUS MO3ULIUHN (00CYkIeHUs, 0OMEH MHEHUSIMHU, «MO3TOBbIE
HITYPMBI», KOOPJMHAIIHS COBMECTHBIX JICWCTBUM, ONIpe/ieJICHHEe KPUTEPHEB M0 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynstuBHble yHUBEpCaabHbIE yUEOHbBIE 1EUCTBUSA:

YMCHHUE CaAMOCTOATCIILHO OIIPEACIIATH HCIIN ACATCIIBHOCTH, IINIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIUPOBATH U IIPU HCO6XOI[I/IMOCTI/I KOPPECKTUPOBATH CBOIO ACATCIBHOCTD, BH6I/IpaTB
HanOoJee 3(1)(I)CKTI/IBHLIC CITOCOOBI peuicHuAd yLIe6HBIX M MMO3HAaBAaTCJIbHBIX 34144,
CaMOCTOATCIIBHO COCTABJIAITH UJIM KOPPCKTUPOBATH Hpe,[[J'IO)KCHHHﬁ AJIITOpUTM JelcTBUM npu
BBIIIOJIHEHUH 3aJIaHUM C y‘IéTOM MOJIYYCHHU S HOBBIX 3HaHUU 00 HN3Yy4aCMbIX 00BEKTaxX —
BCIICCTBAX U PCAKIUAX, OHUCHUBATE COOTBETCTBUC IIOJIYYCHHOI'O pE3yJibTaTa 3asBIICHHOM ociiu,
YMCHUEC UCIIOJIB30BATh U AHAJIM3UPOBATE KOHTCKCTBI, IIPCJIaraCMbIC B YCJIOBUU 3aJIaHUI.

ITPEJMETHBIE PE3YJIbTATBI

B cocrage MNPEAMCETHBIX PC3YJIbTATOB IO OCBOCHUIO 00s13aTeIHLHOTO COACpIKaHuA,
YCTAHOBJICHHOT'O JTaHHOM (benepanLHoﬁ pa60qe171 HpOI‘p&MMOfI, BBIACIIAIOT: OCBOCHHBIC
06yqa101u1/1M1/1051 HAaYYHBIC 3HAHUS, YMCHHUA U CITIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/I‘{CCKI/IG JJIsA
HpCﬂMCTHOﬁ obmactu ((XI/IMI/I}I», BUBI ACATCIIBHOCTHU I10 INOJIYUCHUIO HOBOI'O 3HAHUSA, CTO
HHTCpIIpCTAllUH, Hp606pa30BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y‘{C6HLIX " HOBLIX CUTyallUsIX.

K koH1y 00ydenust B 8 kiacce mpeIMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:



® PACKpPBIBATH CMBICT OCHOBHBIX XUMHYECKUX MOHATHUIA: aTOM, MOJIEKYJIa, XUMUYECKUHN AJIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOAHAS K HEOJHOPO/IHAs ), BAJIEGHTHOCTb,
OTHOCHUTEJIbHAsA aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JIOJISI XUMUYECKOTO JIEMEHTa B COSTUHEHHUH, MOJIIPHBINA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakiusi, Kiaccuukarys peakiuid: peakiuy COSAMHCHUS, PeaKI[UH PA3IIOKEHUS, pEaKIIUn
3aMeIleHus], peakiiuu 00MeHa, 9K30- U YHJA0TSPMUUYECKUE PEaKIIMU, TETUIOBOM 3(h(EeKT peakuumy,
SIPO aTOMA, SJIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTAITb, pAUyC aTOMa, XUMUYECKas CBS3b,
MOJISIPHAS U HETIOJISIpHAsi KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|sl) B pacTBOPE;

¢ WINIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHI 1 IMPUMCHSATD 3TU IIOHATHA
IIpU OIMMCAaHUHK BEIECTB U UX HpeBpaHleHHI;'I;

® HCITIOJIb30BATh XUMHUYCCKYHO CUMBOJIMKY IAJII COCTABJICHUA (1)0pMy.]'I BCIICCTB U ypaBHeHI/Iﬁ
XUMHNYCCKUX peaKuHﬁ; ® OIIPCACIIATL BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX
COCINHCHUAX, CTCIICHDb OKHUCICHHNA 2JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX, IPUHAOJICIKHOCTD
BCIICCTB K OHpe,I[CJ'IéHHOMy KJIaccy COGI[I/IHGHI/Iﬁ I10 (I)OpMYJ'IaM, BUJ XUMHYECKOMN CBS3HU
(KOBaJ'IeHTHaH n I/IOHHaH) B HCOPIraHMYCCKHUX COCAUHCHUAX

e packpbiBaTh cMbich [lepuoanyeckoro 3akona JI. 1. MeneneeBa: 1eMOHCTPUPOBATh
NOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuonuueckoil cucteMe, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, [IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HHMs], 3aKOHa ABOTajipo;

® ONMCHIBATh U XapaKTepH30BaTh TaOIMuHyto popmy lleprnoanaeckoir CHCTEMbI XUMHYECKIX
3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs MoArpymmna (A-rpynmna)» u «nodounas noarpynna (b-
IpymIa)y, Majble U 00JbIINe MePHOAbI, COOTHOCUTH 0003HaUEHHs, KOTOPbIE UMEIOTCS B TaOIuUIe
«Ilepnonnueckas cucreMa XumMuaeckux 3neMeHTos /1. 1. MenneneeBay ¢ 4McioBbIMU
XapaKTEePUCTUKaMH CTPOECHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi] sijpa, ol1iee
YHCIIO 3JIEKTPOHOB U PACIPEIEIIEHUE UX 0 JJIEKTPOHHBIM CJIOSIM);

® KJIaCCU(PHUIMPOBATH XUMHUECKUE 3JIEMEHThI, HEOPTraHUYECKHE BEIIeCTBA, XUMHUYECKHUE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

® XapaKTepHu30BaTh (OMUCHIBATDH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPIKast ONUCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIUM;

® [IPOrHO3UPOBATH CBOMCTBa BC€HICCTB B 3aBUCHMMOCTH OT UX KAaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUIX;

® BBIYHCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO 1 MOJIIPHYIO MaCChbl BEHIECTB, MACCOBYIO JOJIIO
XUMHUYCCKOI'O 3JICMCHTA 110 (I)OpMYJ'IC COCAUHCHUSA, MAaCCOBYHO NOJIHO BEIIECCTBA B paCTBOPC,
MMpOBOAUTDH paC‘-IéTBI 110 YPaBHCHHUIO XUMHYECKOMN pCaKknuuu;

® IIPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICIUTEILHON EATEIHHOCTH — aHAIIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMATH3AINIO, KITACCU(UKAIINIO, BBISIBIICHUE TPUYHMHHO--
CIICJICTBEHHBIX CBSI3CH — JIJISI H3y4EHUS CBOMCTB BENISCTB M XUMUYECKHX PEAKIINH, €CTECTBEHHO-
Hay4YHbIC METO/IbI TIO3HAHUS — HAOMIOICHNE, U3MEPEHHE, MOJISTTUPOBAHHE, SKCIIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIN );



e cIie1oBaTh MPaBUiIaM MOJIb30BaHU XUMUYECKOH MOCYI0H 1 1a00opaTopHbIM 000pyI0BaHUEM, a
TAKXKC IIpaBuJIaM O6paH_I€HI/ISI C BEIICCTBAMHU B COOTBCTCTBUHU C HHCTPYKUUAMU I10 BBIITOJIHCHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEUIECTB
(BoIOpoOJIa ¥ KUCIIOPOa), IPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM 10ei
paCTBOpéHHOFO BCIICCTBA, IJIAHUPOBATH U IPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTHI 11O
pacrno3HaBaHHUIO PaCTBOPOB ILEI0YEH U KMCIOT ¢ HOMOIIbIO MHAUKATOPOB (JIAKMYC,
¢denondransent, METUIOPAHXK U APYTHE).

K koH1y 00ydenust B 9 kiacce mpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

® PacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHATUN: XUMUYECKUHN DJIEMEHT, aTOM, MOJIEKYJ1a,
WOH, KaTUOH, AaHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCICHUS, XMMUYECKasl PEaKLIHsl, XUMUYECKasl CBS3b,
TETUIOBON (P PEKT peakuu, MOJIb, MOJSIPHBIA 00BEM, pAaCTBOP, IIEKTPOJIUTHI, HEITEKTPOIIHUTEI,
AIIEKTPOIMTUIECKAs TUCCOLUAIIHS, PEAKIIMM HOHHOTO 0OMEHa, KaTallu3aTop, XUMUYECKOE
paBHOBeECHE, 00paTUMbIEe U HEOOPAaTUMBbIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIuu, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
aM(pOTEpHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs!, MOHHAs, METAIIMUECKas ), KpUCTANINYecKas
pEIIETKA, KOPPO3US METAIIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEAKIH, IPEIEIBHO
nonyctumast koHuentpauus [1/IK Bemectsa;

® MWIOCTPUPOBATDH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX ITOHATHH B MMPUMCHATD OTU ITOHATHUA
IIpu OIMMCaHUHX BCIICCTB U UX HpCBpaHICHI/IfI;

® UCIIOJIb30BATh XUMHWYCCKYIO CUMBOJIUKY UISI COCTABJICHUS (l)OpMy.]I BCIICCTB U ypaBHeHI/Iﬁ
XUMHNYCCKUX peaKuHﬁ;

® OIPEIEIATh BAJIECHTHOCTh U CTEIIEHb OKMCIICHHUS] XUMHUYECKHUX JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOTO COCTABA, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COCTMHEHUH 110
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs, MOHHAs, METAJJINYECKAsi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3aps]] HOHA 110 XUMUYECKOHN popMmyIie, XapakTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHMM, TUII KPUCTAIMYECKOM pEIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIcH [lepuoguueckoro 3akona /. 1. MenneneeBa u A€eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OTHMCHIBATh M XapaKkTepru3oBaTh Tabnuunyto popmy [lepuonnyeckoii cuctemMsbl
XUMHYECKHX 3JIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHAs moArpymnmna (A-Tpynmna)» u «modoyHas
noarpynmna (b-rpymnma)y», mansie u 60bIIMe TEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKOM TalHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00Iee YHUCIIO JIEKTPOHOB U pacIpe/ie]IeHHe X
0 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB
Y UX COCMHEHHUH B MpeeNiax MajbIX NIEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

L4 KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHYCCKUC 3JICMCHTBI, HCOPraHUYICCKHUEC BCIICCTBA, XUMUYCCKHUC
pcaknuunu (HO YUCITY U COCTABY YUACTBYIOIIUX B PC€AKIUU BCIICCTB, I10 TCIIJIOBOMY S(I)(I)CKTy, o
W3MEHEHHMIO CTeIICHEH OKHUCICHUS XUMUUECKUX BHCMCHTOB);

® XapaKTepHu30BaTh (OMUCHIBATH) 00IINE U crieU(DUIECKIE XUMHIECKHE CBOMCTBA TIPOCTHIX U
CJIOKHBIX BEIIECTB, MMOJTBEPK/Iasi ONMUCAHUE PUMEPaMU MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;



® COCTaBJIATh YPABHEHHUSI DJICKTPOJIMTUYECKON TUCCOLUALMN KUCIIOT, IIEJI0YEH U COJIEH, ITOJIHBIE
U COKpalIEHHbIC YPAaBHEHHS PEAKIUK HOHHOTO OOMEHa, YPaBHEHUS PEaKIfii, MOATBEPIKIAIOIINX
CyILLIECTBOBAHUE T€HETUYECKON CBSI3U MEXK/Y BEIIECTBAMU PAa3JINYHBIX KIJIACCOB;

® PACKpPbIBATh CYINHOCTH OKUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ MMoCpCACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OajaHca 3THUX peaKuHﬁ;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT X CTPOEHMS, BO3MOXKHOCTH
IIPOTEKAaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

® BBIUKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MAacChl BEIIIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0 3JIeMeHTa 10 (hopMylie COeIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON PEeaKIuy;

e co0JII0/1aTh MIpaBHIIa OJIB30BAHUS XUMHUYECKOH MOCY10 U 1a00paTOPHBIM 000PYJOBaHHUEM, a
TaK)Ke TPaBHUJIa OOPAIIECHUS C BEIIECTBAMHU B COOTBETCTBHY C MHCTPYKIIUSMH IO BBITTOJIHEHUIO
1a00PATOPHBIX XUMUUYECKHUX OMBITOB IO TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro ra3a); ® MPOBOJUTH PEaKIIUU, TTOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB PA3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MTYTEM XJIOPUI-, OpOMUI-, O,
KapOoHaTt-, hocdar-, CHIHKAT-, Cyab(daT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS M HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIE OTNIEPALIUY MBICITUTEIILHON IeATEIbHOCTH — aHAIHN3 U CUHTE3, CPABHEHUE,
0000111eHIE, CHCTEMATH3AIUIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBSA3EH — JIJIS H3y4EHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKIUi, €CTEeCTBEHHO-HAYYHbIE METOAbI TTO3HAHMS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne HaumenoBanue pa3nienos u KoanuectBo yacoB DIEKTPOHHBIE
/0 | TEM IPOrpaMMBbl (uudpossle)
pecypehl
Bcero Kontpouns | IIpakTnuec
HEIC KHUe
paboThI paboThI
1. Paznen 1. IlepBoHauanbHble XUMHYECKUE TOHITHS
1.1 Xumus — BakHas 00J1acTh 5 2 Bubnunoteka LLOK
€CTECTBO3HAHUA U https://m.edsoo.ru/
MPAKTUYECKOU IeSTETbHOCTH ff0d227e
YeJIOBEK
1.2 BemectBa n xumuueckue 15 1 BubnunoTteka LLOK
peakuuu https:// m .edsoo
.ru /ffod 3 {34
Paznen 2. BaxuHeliume npeacTaBUTENIM HEOPraHUYECKUX BEIIECTB
2.1 | Bo3ayx. Kucnopon. [lonsitue | 6 Bubaunoteka LLOK
00 oKkcHaax https:// m .edsoo
.ru /ff0 d448
2.2 Bogopon. [Toustue 06 8 1 Bubnunoteka LLOK
KHCJIOTaX M COJISIX https:// m .edsoo
.ru /ff0d 4dd 0




2.3 | Bona. PactBopsl. Ilonstus 06 | 5 1 1 Bubnnoteka LIOK
OCHOBaHHUIX https:// m .edsoo

.ru /ff0 d 5eba
2.4 OCHOBHBIE KJIACCHI 11 1 1 bubnnoteka LLOK
HEOPraHWYeCKOW XUMUU https:// m .edsoo

.ru /ff0 d664 e

Paznen 3. [lepuonnueckuii 3akoH u Ilepuoanyeckasi cuctremMa XuMudeckux snemeHTon J1.1.
MenpeneeBa. Ctpoenue aroma. XUMHUYeCKas CBA3b. OKWINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU

3.1 | Ilepuoauueckas cucrema 7 Bubanoteka LLOK
XUMHYECKUX 3eMeHToB J[. 1. https:// m .edsoo
Menpeneesa .ru/00ada52 c

3.2 Xumuueckas CBSI3b. 11 1 Bubnunoteka LLOK
OKHCIIUTEILHO- https:// m .edsoo
BOCCTAaHOBUTEIIbHBIC PEaKIIUN .ru/00adb076
Wtoro 68 4 5

9 knacc

Ne HaumenoBanue pa3aenoB u KonnuectBo yacos

/0 | TeM MpOrpamMMbl DJNEeKTPOHHBIC

(tmudpoBbIe)
Bcero Kontpous | [Ipaktrueckue | Pecypcesl
HBIE paboThI
paboThI

Pasnen 1. BemecTBo 1 XuMudeckue peakiuu

1.1 | [loBTOpeHue u yriayoieHue ) 1 bubnuoreka
3HAHUM OCHOBHBIX Pa3/iciiOB LHOK
Kypca 8 kiacca

1.2 | OcHoBHBIE 3aKOHOMEpHOCTH | 4 bubmmorexa
XUMHYECKUX PEaKIUii [HOK

1.3 | Dnekrponuruyeckas 8 1 1 bubnuoreka
aucconnanusa. XUMUYECKUe [HOK
peaKIMy B pacTBOpax

Pasznen 2. Hemerasuibl 1 UX COETUHEHMSI

2.1 | OOmias xapakTepucTHKa 4 1 bubnuoreka
XHMHYECKHUX 3JIEMEHTOB HOK
VIIA-rpynnsl. ["agorenst

2.2 | OOmias xapakTepucTHKa 6 bubnuoreka
XHMHYECKHUX 3JIEMEHTOB [HOK
VIA-rpynmnsl. Cepa u ee
COCIMHEHUSI

2.3 | OOmias xapakTepucTHKa 7 1 bubnuoreka
XAMUYECKHX dJIeMeHTOB VA- HOK
rpymisl. A3ot, pochop u ux
COCIMHEHUSI

2.4 | OOmias xapakTepuCTHKa 8 1 2 bubnuoreka
XAMUYECKHX dJIeMeHTOB V- HOK
IPYIIBL. YTIEPOX U KPEMHUN
Y VX COCJIMHEHUS

Pasznen 3. Metamibl M MX COEUHEHMS

3.1 | O6mwme cpoiicta Metamio | 4 | BuGnuotexa




[TOK

3.2 | Baxueiilue MeTauIbl U UX 16 bubnuoreka
COEMHEHHUS [HOK

Paznen 4. Xumust u okpyskaronias cpeja

4.1 | BemecTBa 1 MaTepHalIbl B 6 bubnuoreka
JKM3HHU YEI0BEKA HOK
Wroro 68
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