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[Iporpamma npennasHadena g ydammxcs 9-a xinacca Kupumtok A. u lllaroBoit A., oOydarommxcscsi B YCIOBUSIX MHKIFO3UBHOIO

oboyuernns MBOVY « Bocxoxnenckas mkona wumenu B. WM. KpuBoporoBa». Ha ocHOBe TpeOOBaHHMN K pe3yiabTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTensLHON IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBanus, mpeactaBieHHbIX B DT'OC OO0, a Takke aaanTHPOBAaHHONH OCHOBHOH paboueii
nporpaMmsl U ¢eaepanbHol paboyei mporpaMMbl BOCITUTAHUS.
. IIporpamma oTpaxaer cojep:kaHue 00y4eHHs MpeaMeTy «XUMHUD» ¢ Y4ETOMOCOOBIX 00pa30BaTeNbHbIX MOTpedHOCTel 00yuaromuxcs ¢ 3I1P.
OBnanenue y4eOHbIMIPEIMETOM «XUMUSD» MIPEJICTABISIET ONPEACSICHHYIO TPYAHOCTH 115 o0yuaromuxcsic 3[1P. Oto cBsizaHo ¢ 0cOOEHHOCTAMU
MBICITUTEIILHON JIeATENbHOCTH, BHUMAHHUSA, MaMsITH, PEYd, HEIOCTaTOYHOCTHIO OOIIEro 3amaca 3HaHWM, MOHUKEHHBIM I103HABATEIbHBIM
HMHTEPECOM, CJIIOKHOCTSIMHU IIPH ONpEACNICHUU B TEKCTe 3HaYMMOW MBTOpocTeneHHOoN mHpopMaiuu. [lockonbky TpeOoBaHUS K MPeIMETHBIM
pe3ynbratam obOyvatouiuxcs ¢ 3[IP B yacTu MTOrOBBIX OCTHXKEHHUH K MOMEHTY 3aBepIICHHs] OOy4YeHHs Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs TOJHOCTHIO COOTBETCTBYIOT TPEOOBAHMSAM K NPEAMETHBIM pe3yibTaTaM Ui OOydJaroUIMXcsi MO0 OCHOBHOHM 00pa3oBaTeNbHON
IIporpaMMe, He UMEIOLUX OIPaHUYEHUN IO BO3MOXKHOCTSIM 3[I0POBbBS, TO COJAEPKAHUE POrPaMMbl COXPAHSIETCS.

Paboyas nporpamMma cocraBieHa B COOTBETCTBUE C:
1. AnanTupoBaHHON OCHOBHOM pabodei mporpaMMoi
2.®enepanabHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO oOmiero oopasoBanus (IIpukaz Munnpocsemenus Poccun No 287

ot 31.05.2021 «O06 yTBepkaeHUU (eIepasbHOr0 rocyJapCTBEHHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHuUs»);

3. ®enepanbHOil paboueill mporpaMMoil OCHOBHOro o0111ero o0pa3oBaHus 0 XUMUU 11 8-9 Ki1accoB 00pa3oBaTesIbHBIX OpraHu3anuii) — Mocksa,
2023;

4. OcHOBHOI 00pa3oBaTeIbHON NMPOrpaMMoil OCHOBHOro obmiero obOpasoBanuss MBOY «BocxonneHckas mkona umenun B.M. Kpuoporosay
Kpacnorsapaeiickoro paiiona Pecriyonnku Kpbim;

6. [Tonoxenuem o pabounx nporpammax, papadarsiBaembix mo GI'OC-2021

[IporpaMMa 1o XMMUHM Ha YPOBHE OCHOBHOI'O 00111eT0 00pa30oBaHMsI COCTaBJI€HA Ha OCHOBE TpeOOBaHMIl K pe3ybTaTaM OCBOEHMSI OCHOBHOM
00pa3oBaTeNnpHON MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBanus, npeactaBieHHbXx B @I'OC OO0, a Takxe Ha ocHOBe (penepalibHON paboueit
MPOrpaMMbl BOCITUTAHUS U C YYETOM KOHIICTIIIMU TPEToAaBaHus yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX opraHu3alusax Poccuiickoit
denepanuu.

[IporpaMMa mo xumMuM Aa€T MpeAcTaBIeHUE O LeNAX, oOuei cTpaTernd oO0y4eHus, BOCIUTAHUS U Pa3BUTHUS OOy4alOUIMXCs CPEeACTBAMU
y4eOHOro TMpeaMeTa, YCTaHABIMBACT o00s3aTeNbHOE NPEIMETHOE COJep)KaHWe, NpPeayCMaTPUBAET paclpelelieHne ero Mo KiaccaM |
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM MPOrpamMMbl IO XMMHUHU, OTIPEIENISIET KOJTUYECTBEHHbIE U KaY€CTBEHHbBIE XapaKTEPUCTUKH COACPKAHUSA,
PEKOMECHAYEMYIO IMOCJIICA0OBATCIBHOCTh U3YUYCHUA XUMHU C y‘IéTOM MCKIPCIMETHBIX U BHYTPUIIPEIMCTHBIX CBHSefI, JIOTUKH yqe6Hor0 mpornecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcs, onpeiensieT BO3MOKHOCTH MpeIMeTa JUIsl pealin3aluy TpeOoBaHUM K pe3yabTaTaM OCBOEHHUS OCHOBHOM



o0Opa3oBaTebHON MPOTrpaMMbI Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl, a TAaK)Ke TPEOOBaHUH K pe3ysibTaTaM OOy4YeHHS XUMUY Ha YPOBHE IIEJICH
M3YYEHHUS [IPEIMETa U OCHOBHBIX BUIOB yUeOHO-TIO3HABATENIbHON 1EATEIbHOCTH 00YYaroIerocs o OCBOSHUIO y4eOHOT0 COJIepiKaHus.

3HaHUe XMMUHU CITYKHUT OCHOBOH JUIsI (POPMHUPOBAHUSI MEPOBO33PEHHSI 00yHarOIIErocs, €ro MpeaCTaBICHHi 0 MaTepUaIbHOM €IMHCTBE MUPA,
BXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSX SHEPTUU U 00 IBOJIIOIUU BEIIECTB B MPHUPOJIC, O MyTIX
pelieHus ri00albHbIX MPoOIeM yCTOMUYUBOIO Pa3BUTHS YEJIOBEUECTBA — ChHIPhEBOM, IHEPIeTUUECKOI, MUIIEBON U SKOJIOTHUECKON 0e30MacHOCTH,
po0JieM 31paBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealHM3allid BO3MOXKHOCTEH Ui caMopa3BUTHS W (POpPMUPOBaHUS KyJIbTYpbl JTUYHOCTH, €€ oOmeld u (yHKIHOHAIBHON
IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHHME MBILIUICHUS M TBOPYECKUX CIHOCOOHOCTEH OOYYaroIIMXCs, HABBIKOB WX CaMOCTOSITEIBHON YydeOHOM
JeSITeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEAHEBHOW >KU3HH, TaK M B MPOQPECCHOHATHHON
NeSTEeIbHOCTH;

3HaKOMUT CO CHCHI/Iq)HKOfI HAay4YHOI'O MBIIIJICHHS, 3aKJIaJAbIBACT OCHOBBI LEJIOCTHOI'O B3IJIAAa HA CUHCTBO IMIPHUPOABLI U YCIIOBCKA, SABJIACTCA
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YUaIOLIUXCS;

croco6cTByeT OPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCHT CBOM BKJIAJ B
9KOJIOTUYECKOE 00pa30BaHKUE O0YUYaAIOIINUXCSI.

JlanHbple HampaBiieHHST B OOyYeHHHM XHMHH OOECIIEYMBAIOTCA CHEUU(UKON comepKaHHust Y4eOHOTO IpenMeTa, KOTOPBIA SBISETCS
MeJarornyecky alaliTuPOBaHHBIM OTpaKeHHEM 0a30BOI HAYKM XMMHHU Ha ONPEeIeIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHMs OPUEHTUPOBAH Ha OCBOCHUE 00YYAIOLMMHKCS CUCTEMBbI ITEPBOHAYAIbHbIX MOHATHH
XUMHHU, OCHOB HGOpFaHH‘IeCKOﬁ XUMHWHU U HECKOTOPBIX OTACIBbHBIX 3HAYNMbBIX HOHATHHU OpFaHquCKOﬁ XUMHH.

CrtpykTypa comepikaHus MPOrpaMMBbl IT0 XUMUHU c(HOPMHUPOBAHA HA OCHOBE CUCTEMHOT0 TIOAX0/1a K e€ n3ydennto. CoJepKaHnue CKIIaIbIBaeTCs
U3 CHUCTEMbl MOHATUH O XUMHUYECKOM 3JEMEHTE U BEIIECTBE U CHUCTEMBI MOHATHHA O XMMHUYECKOM peakuuu. O6e 3TH CHUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbI 110 MPUHLIUITY OCIEI0BATEIBHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKHUX MPEACTaBICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYCHUA O CTPOCHUHN aTOMa U XUMHUYECKOU CBiA3H,

— MPE/ICTaBICHUH 00 AJIEKTPOIUTHIECKON TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS M1OCIIEI0BATEIBHO
OT OJIHOTO YPOBHSI K JPYrOMY, BBIMNOJHSAS (YHKUUU OOBSICHEHUS U MPOTHO3ZUPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMCEHCHUSA U ITOJTYUCHUS N3YydaCMbIX BCIICCTB.



OcBoeHure MporpaMMBbl 10 XMMHUU CITOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O XUMUYECKON COCTABJISIONICH HAYYHOW KapTUHBI MUpa B
JIOTMKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOTO OTHOUICHHS K HAYyYHOMY 3HAHHUIO U METOJaM MO3HaHUS B Hayke. M3ydeHue XuMHuM MpoOUCXOAuT ¢
MPUBJICUCHUEM 3HAaHUH U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpykaromuid Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy M3ydeHHHM XUMHH MPOUCXOTUT (POpMHUpOBAHUE 3HAHWI OCHOB XHMHUYECKOW HAyKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHWS,
MPaKTUYECKON ACATEIHPHOCTH YeJIOBEKA U KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1ada y4eOHOTO MpeMeTa COCTOUT B (HOPMUPOBAHUHT
CHUCTEMbl XHMHYECKHUX 3HAHUA — BaXHEUIUX (HAKTOB, TOHATHHA, 3aKOHOB W TEOPETHUYECKHX TIOJOKEHHUH, TOCTYIHBIX O0O0OIICHMIA
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAYKH, B MPUOOIICHUH K HAyYHBIM METOAaM MTO3HAHUS TPU U3yUYEHUU BEIIECTB U XUMUYECKUX PEAKIIUii, B
(hOpMUPOBAHHUH U PA3BUTUU TIO3HABATEILHBIX YMEHUH U UX IPUMEHEHUH B YI€OHO-TI03HABATEIILHON U y4eOHO-UCCIIE0BATEILCKOM JIEATEIIHPHOCTH,
OCBOGHUU TPaBUII 6€30MIaCHOTO OOpAIICHHS ¢ BEIICCTBAMH B MIOBCEAHEBHOW KU3HU.

[Ipyu u3yyeHnr XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl BaXKHOE 3HAUEHHE TPUOOPENH TaKue 1EeNH, KaK:

— ¢opMupOBaHHE UHTEIUICKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO
pelIeHni, CriocOOHOM aTanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIIOBUSM KH3HU;

— HaNpaBJICHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYdYaroIIMXCS K CaMOCTOSITEJILHOM IMO3HABAaTEIbHOM N1EATEIbHOCTH,
HAy4YHBIM METOJIaM MO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrneyeHue YCIOBUN, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYAIOUIUMUCS OIbITa Pa3HOOOpa3HOMl AEITeNbHOCTH, MO3HAHHUS U
CaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIIOYEBBIX KOMITIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAYCHHE JIsl PA3TTUYHBIX BUJIOB JI€ATEIbHOCTH;

— (popmupoBanue 061mei HyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBACHSITH U OLICHUBATH SIBJIICHUS
OKPY’KaIOIIEer0 MUPA, UCITIONL3Ysl 3HAHUS U OMBIT, MOJYyYEHHbBIE TIPU U3YYCHUH XUMHH, PUMEHITh UX MPU PEIICHUU TPOOJIEM B MOBCEIHEBHON
YKU3HU U TPYILOBOU JIESITEIBHOCTH;

— ¢opMupoBaHHE y OOYy4YaIOIUXCS TYMAHUCTUYECKUX OTHOILIEHUH, MOHUMAaHHUS IIEHHOCTH XHMHUYECKUX 3HAHUM [ BbIPAOOTKH
HKOJIOTMUECKH 11eJIeCO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM IEATEIHHOCTH B LIETISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPY>KaIOIIEH MPUPOTHON
Cpenbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHHUsS OOIIEYeIOBEUECKHX
[[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGUIIS U HANPAaBIEHHOCTH AalbHEHIIET0 00yIeHHUS.

OO011iee 9rcIo 4acoB, OTBEAEHHBIX 71 U3YYEHUS XMMUHU Ha YPOBHE OCHOBHOTO 00111ero o0pazoBanus, coctapiseT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).

1. YMK g4 nemarora BKIIFOUAeT B ceOsl:
- Pym3utuc I'.E., ®enpaman @.I'. Xumus. Heopranndeckas xumus. 9 kinacc. Mocksa, [Ipocsemenue, 2022 r.

2.90P:1.Xumus 8 -9 knacc, ®I'AOY AI1O « Axanemuss Munnpocsenienust Poccumy

2.90P « Aymuoyuebunk. OcHoBHOe obmiee oOpa3zoBanue. Pymsurtuc I'.E., ®enpaman @.I'. Xumus. Heopranudeckas xumus. 9 kimacc. Mocksa,
[Ipocemenue, 2022 r

3. Tpenaxep « O6nako 3HaHu» Xumus 9 knaccel. OO0» duznkoH JIad»
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11.COAEP KAHUE YYEBHOI'O IPEIMETA

BemecTtBo M XUMHYeCKasi peakuust

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHToB . M. MenneneeBa. CTpoeHne aToMoOB. 3aKOHOMEPHOCTH B
M3MEHEHHMHU CBOMCTB XUMHUECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KNS, KAJIbIMS U UX COEJUHEHUHN B COOTBETCTBUU C ITOJIOKEHUEM JIEMEHTOB
B [lepuoauueckoii cucreme 1 CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMUYECKOM CBsI3U. THIBI KPUCTAJUIMYECKUX pEHIETOK, 3aBUCUMOCTb CBOMICTB BELIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKHU U BUJIA XUMUYECKOM CBA3H.

Knaccuukanuss 1 HOMEHKIAaTypa HEOPraHWYECKHX BEUIECTB. XMMHUYECKHE CBOWCTBA BEUIECTB, OTHOCSIIMXCS K pa3IMYHBIM Kilaccam
HEOPraHMYeCKUX COCTUHEHUHN, FTeHETUYECKas CBsI3b HEOPraHMUECKUX BEIIECTB.

Knaccugukanus XUMHYEeCKUX peakuil 10 pa3IuyHbIM IpU3HAaKaM (10 YUCITY U COCTAaBY yYacTBYIOLIMX B PEAKLIUHU BEIIECTB, 110 TEIJIOBOMY
3¢ deKTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHYECKUX DJIEMEHTOB, IO 0OPaTUMOCTH, TI0 YYaCTHIO KaTaau3aTopa). DK30- U SHIAOTEPMHUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsatue o ckopoctu xumuueckoi peakuuu. [lonsaTue 06 0OpaTUMbIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [IoHsATHe 0 rOMOTeHHBIX U
rereporeHHsIx peakiusx. [lonstue o karanuse. [lonarue o xumuueckom paBHOBecHH. PaKTOPbI, BIUSAIONIME HA CKOPOCTh XUMUUYECKON PEeaKLuu U
10JIO)KEHNE XUMHUYECKOTO PaBHOBECHSI.

OKUCINTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIIHH, HIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakunu. CocTaBIeHne ypaBHEHUN
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKILUI ¢ UCIIOIb30BAaHUEM METO/A MJIEKTPOHHOIO OaaHca.

Teopust 37IEKTPOIUTHYECKON OUCCOLMALMU. DJIEKTPOJIMTHI U HEDJIEKTPOIUTHI. KaTnoHbI, aHMOHBL. MexaHu3M IUCCOLUAIMM BEIIECTB C
Pa3IMYHBIMHM BUIAMU XUMHUYECKOM cBsi3u. CteneHb nucconnanuy. CUIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YciOBHS MPOTEKAaHUS peakUui HOHHOrO OOMEHa, MOJHBbIE M COKpAUIEHHbIE MOHHBIE YPABHEHMS PEAKIIHil.
CBoiicTBa KUCIIOT, OCHOBAHUH U COJIEH B CBETE MPE/ICTaBIECHUH 00 3JEKTpOoIuTHUECKON aucconnanyy. KauecTBeHHble peakiiuy Ha HoHbL. [ToHsTHe
O TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenn:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAITINYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJNIOB U HEMETAJUIOB (TpaduTa U aiMasa), CII0KHBIX
BEIIECTB (XJIOpHUIa HATPus), HCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUECKOM peakiui OT BO3JCHCTBUS pa3IMyHbIX (PaKTOPOB, UCCIIEAOBAHHE
NEKTPONPOBOIHOCTH PAaCTBOPOB BEILIECTB, MPOLIECCAa AUCCOLUALIMM KUCIIOT, LIEI04el U colel (BO3MOKHO HMCIIOJIb30BaHUE BUJEO MAaTEPUAJIOB),
MIPOBEJICHUE OIBITOB, UJUTFOCTPUPYIOLINX MPU3HAKH MPOTEKAaHUS PeaKIiil HOHHOro oOMeHa (0O0pa3oBaHUE OcajKa, BbIIEIEHUE T'a3a, 00pa3oBaHue
BOJ/Ibl), OIBITOB, WJUTIOCTPUPYIOMIUX IMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiUHu Ppas3iioKeHUs, COCTUHEHUS),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB ¢ IOMOIIbI0 KAYECTBEHHBIX PEAKIIUI HA HOHBI, PEILIEHUE SKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtayibl 1 MX coeIHHEHUSA



OOw1ast xapakTepucTHKa rajoreHoB. OcOOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u Gpusnyeckue cBoicTaa
IIPOCTBIX BEIIECTB — TIaJOT€HOB. XMMHUYECKHE CBOICTBA Ha NpUMEpe XJopa (B3aUMOAEHWCTBHE C MeTalllaMH, HEMeTaJlJlaMH, LIeJI0YaMu).
Xnoposogopoa. ComnsiHast KUCI0Ta, XMMUUYECKHUE CBOICTBA, OJIy4YEHHE, IpUMEHEHHE. [[eficTBIE XJ10pa U XJIOPOBOAOPOAa HAa OPTaHN3M YEJIOBEKa.
Baxuelinme XJ0opuabl 1 X HaXOKACHUE B IPUPOJIE.

OOmas xapakrepuctuka 1eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢u3nvecKkre CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMUYECKHUE CBOMCTBA CEpHI.
CepoBoniopos, cTrpoenue, pU3N4YecKue W XUMHUYeCKHe cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENM KHUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
¢u3nvecKkre 1 XMMUYECKHE CBOICTBa (00IIME KaK MpeACTaBUTENs Kilacca KHCIOT U cnenududeckne). XUMUYECKUE PEaKINH, JeKallue B OCHOBE
IIPOMBIIIICHHOTO Croco0a MoydeHus: cepHoil kuciaoThl. Ilpumenenue cepHoil kucinoTbl. ConM CEpHOM KHUCIOTHI, KAYECTBEHHAsl peakuus Ha
cynbdar-uoH. Haxoxaenue cepbl v €€ coeiMHEHHH B IpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl COEJMHEHUAMU Cepbl (KHUCIOTHBIE
JOX]H, 3arpsiI3HEHNE BO3/IyXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmast xapakrepucTuka d1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC CTCIICHH OKHUCICHHS. A3OT,
pacrpocTpaHeHHe B MpUpoje, pU3ndYeckue U XUMHU4Yeckue cBoiictBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NYecKue U XUMHUYECKUEe
CBOMWCTBa, NOJy4YeHUe U npumeHeHue. Coin aMMOHHUS, UX (pU3HYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha MOHbBI
aMMOHHUS. A30THas KUCIIOTA, €€ MoJlydeHre, PU3NICCKUE M XUMUIECKIE CBOMCTBA (00IIMe KaK MPEACTABUTENS Kiacca KHCIOT U ClIeU(UICCKHE).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHMS B KayeCTBE MMHEPAIbHBIX YA0OpeHui. XUMHUECKOe 3arps3HEHHE OKpYXKaloUlel cpezbl
COEMHEHUSMM a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HeHHEe BO3[yXa, MouBbl U BoJgoéMmoB). Pocdop, amrorponHsle mMoauduxauuu Qocdopa,
¢usnueckue u xumuueckue cpoictBa. Oxcun ¢ocpopa (V) u dochopHas kuciaora, (PU3MUECKHe U XHMHUYECKHE CBOMCTBA, IMOIyYEHHE.
Hcnonbs3oBanue pochaToB B Kaue€CTBE MUHEPAIbHBIX YA0OPEHUH.

OObmass xapakrepuctuka 371eMeHTOB |VA-rpynmnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepoJ,
AJUTOTPOMHbIE MOIM(HUKAIINH, PACIPOCTPAaHEHUE B IPUPO/e, GU3NUECKHEe U XUMUYECKHe CBOMCTBA. Asicopouus. Kpyropopot yriaepona B mpupo/e.
Oxcunpl yriaepona, ux (U3MYecKHe U XMMHUYECKHE CBOMCTBa, AEHCTBHE Ha KHUBBIE OPraHU3MBI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTHYECKUe
po0OJieMbl, cBsi3aHHbIE ¢ OKcuaoM yriepoaa (1V), runoresa rino6anbHOro MOTEIIEHUS! KIMMaTa, TapHUKOBBIN 3P QeKT. YroapHas KuciIoTa U €€
CONM, MX (U3MYECKHEe M XHMHUYECKHE CBOICTBa, MOJydeHHEe M NpuMeHeHue. KadecTBeHHas peakuus Ha kapOoHaT-HOHBL. Mcrosnb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTU U CEIbCKOM XO03SIHCTBE.

[lepBoHayaIbHBIE TOHATHSA 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHEHUX yrieposaa (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJ, TIUIEPHH,
yKCycHas kucioTa). [IpupoiHbie HCTOUHUKH YTiIeBOIOPOAOB (Yroib, MPUPOIHBIN a3, HE(PTH), MPOAYKTHl UX MepepaboTku (OEH3MH), UX POJb B
ObITy U MpoMbIIUIeHHOCTH. [loHSITHE O OMOJIOrMYEeCKH BaXKHBIX BEIIECTBAX: KHUpaX, OeNKax, yrieBoJlax — M HMX POJM B KM3HU YEJIOBEKa.
MarepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemuuii, ero ¢puznueckre n XuMu4eckrue CBOMCTBA, MojlydyeHre u npuMeHenne. CoeMHeHus: KpeMHus B mpupoje. O01mue npeacTaBieHus
00 oxcune kpemuus (1V) u kpemuueBoi kuciote. CUIUKATHI, X UCIIOIH30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaskHEeHIIIe CTpOUTEIIbHBIC
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MaTepuajbl: KepaMHKa, CTEKJIO, IIeMeHT, OeToH, jkene300eToH. [IpobmeMbl Oe30MmMacHOr0 MCHOIb30BAaHUSI CTPOUTENBHBIX MAaTepHANIOB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OOpa3I[0OB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTBI, TPOBEACHHE KAYECTBEHHBIX PEAKIMA Ha XJIOPHUI-HOHBI U
HaOII0/IeHNe MPU3HAKOB UX MPOTEKaHUSs, OIBITHI, OTpaXkarouirue (pu3ndyeckrue U XMMHUYECKHE CBOICTBA raJIor€HOB U MX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEpUaoB), 03HAKOMJICHHE ¢ 00pa3liaMy XJIOPUIOB (TaJOreHUI0B), 03HAKOMJICHHE C 00pa3liaMu CEphl U €€ COeAMHEHU IMU
(BO3MOXKHO HCIIOJIb30BAHHME BHJICOMATEPUANIOB), HAOIIOJCHHE Ipollecca OOyriIMBaHHUS caxapa IOj JCeHCTBHEM KOHIICHTPUPOBAHHOW CEepHOU
KHCIIOTHI, U3YUYCHUE XUMUYECKIX CBOWCTB pa30aBICHHON CEPHON KUCIIOTHI, POBEICHUE KAUECTBEHHOW PeaKIMy Ha CYIb(aT-uOH U HAOIIOIeHUE
npu3Haka e€ MpOTeKaHWs, O3HAKOMJICHHE ¢ (u3MdYecKuMHU CBoicTBamH a30Ta, (ochopa M HUX COCIUHEHUH (BO3MOXKHO HWCIIOIH30BAHHE
BUJICOMATEpHANIOB), 00pa3liaMu a30THBIX M (QocOpHBIX YAOOpeHui, moaydeHue, cobupaHue, pacro3HaBaHHE U HM3YYCHHE CBONCTB aMMHaka,
MPOBEJICHUE KAYECTBEHHBIX pEaKIuii Ha HOH amMMOoHUA H ¢ocar-uOH W HU3yYCHHE NPU3HAKOB UX TNPOTEKAHUs, B3aMMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEbIO (BO3MOKHO MCIOJIB30BaHUE BUCOMATEPUATIOB), U3YUCHUE MOJIENIeH KPUCTAIUTMYECKUX PEIIETOK
anMasa, rpadura, QyuiepeHa, O3HAKOMIICHHE C IPOIECCOM aJcOpOIUU PAacTBOPEHHBIX BEIICCTB AKTHUBHUPOBAHHBIM YIIIEM U YCTPOHCTBOM
MIPOTUBOTa3a, MoIy4YeHue, cooupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEICHIE KaUeCTBEHHBIX peaKkiuii Ha KapOoHaT
U CUJMKAT-UOHbl M H3yYEHUE I[PU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHHME C NPOAYKUMEH CUJIMKATHOM MPOMBIIIEHHOCTH, pELIECHUE
SKCIEPUMEHTAIBHBIX 3371a4 10 TeMe «BaxkHeNme HeMETaUIbl U UX COCIUHEHUS.

MeTasiibl M UX COeAMHEHUS

OO0mias xapakTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHMM MX MOJIokeHus B Ilepuoanueckoil cucremMe XMMHUYECKHX
sanemenToB JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHHe METaUIoB. MeTalmuyeckas CBsi3b M METaNIMYeCKasi KpUCTaUIMUecKas pemérka.
DNEeKTPOXUMHUYECKUN Psifi HAPsHDKEHUH MeTaioB. DOu3nYecKkne W XUMUYECKHUE CBOMCTBa MeTauioB. OOmume crocoObl MOJYYeHHS METalIoB.
[ToHsiTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CrijiaBel (CTallb, YyT'YH, JIOPATIOMUHHUM, OpOH3a) U UX IPUMEHEHHE
B OBITY U TPOMBINIJICHHOCTH.

[lenounble MeTamwibl: nojoxkeHnue B Ilepmoanueckoil cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B mpupoje. Pu3nveckue M XUMHUYECKHE CBOWCTBa (Ha TpuMepe HaTpus W Kaiaus). OKCUABI U TUIPOKCHUIBI HATPUS M KaJHS.
[IpuMmeHeHne MEeT0YHbIX METAINIOB U X COCIMHEHUN.

[IleroyHO3EMENBHBIE METAUIBI MAarHUM U KAJIBLUU: noJiokeHue B [lepuonnueckon cucrteMe xumuyeckux anemMeHtoB 1. M. Menneneesa,
CTPOCHHE UX aTOMOB, HAXOKJIEHHE B pupoae. Puznueckre U XUMUIECKIe CBOMCTBAa MarHUs U Kalblivs. BakHel e coequHeHHsI KaabIus (OKCHUI,
TUIPOKCH, coiiu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AsnroMuHMi: TooxkeHue B [lepuoauueckoil cucteMe xumudeckux 3iaeMeHToB . V1. MengeneeBa, cTpoeHre aToMa, HAXO0XKJIEHUE B IPUPO/IE.
du3nyeckue U XUMHUYECKHE CBOMCTBA amoMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepuognueckoit cucreme xumudeckux anemeHToB J[. . MenaeneeBa, CTpoeHHE aroMa, HaXOXKIEHUE B MPUPOJIE.
dusnyueckre 1 XUMUUIECKHE CBOMCTBA kene3a. OKcuIbl, TuApOKCcHIbI U conu xenesa (1) u sxenesa (111), ux cocras, cBoicTBa M MOJTy4YEHHE.
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Xumuueckuii IKCcnepumenm:

O3HAKOMIJICHHE ¢ 00pa3aMy METAJJIOB U CIUIABOB, X (PU3MYECKHMH CBOMCTBAMHU, H3y4YE€HUE PE3YILTATOB KOPPO3HH METAIIOB (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHAA KaJIbIMS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHKE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE CBOWMCTB JKECTKOM BOMBI, Mpollecca TOpPEHUs Kele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEAaKIIMii Ha MOHBI: MarHHs, KalIbIUs, allOMUHUS, IHHKa, kene3a (1) u xemnesa (111),
meau (I1), HaOmioneHue W omMcaHWE MPOIECCOB OKPAIIMBAHWS TUIAMEHM HOHAMU HATPUS, Kalus W KajbIUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHHMS ¥ THIPOKCH/IA IMHKA, PEIICHNE SKCIIEPUMEHTAILHBIX 33/1a4 110
Teme «BaxHelme MeTailiibl U UX COCIMHEHUSI.

XuMHUS U OKpPYKAKLIas cpeaa

BemecTBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omnacHoe MCMoab30BaHNEe BEIIECTB U XUMUYECKHUX peakiuii B ObiTy. [lepBas
MTOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY Karoleil cpeabl (MpeebHas JoycTMas KOHLEeHTpauus Beulects, nauee — [1JIK). Ponb xumuu B perieHun
HKOJIOTHUECKUX MPOOIEM.

Xumuueckuii Ixcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).

Meoswcnpeomemmnwie ceasu

Peanu3anust MEXIpEeAMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B 9 Kilacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHSITHM, SIBISIOLIIUXCS CUCTEMHBIMH JJIs1 OT/AEJBbHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TOHATHS: HAay4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHallU3, CUHTE3, KJIacCHU(UKAIUs, MEPUOIUIHOCTD,
Ha0II0/IeHUE, YKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJIEHNE, TAPHUKOBBIN 3 (DEKT, TEXHOIOTHS, MaTepHUAaIIbI.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps,
MPOBOJHUKH, MONYIPOBOIHUKH, IUINEKTPUKH, (POTODIEMEHT, BEIIECTBO, TeIO0, OO0BEM, arperaTHOe COCTOSHHUE BEIECTBa, Ta3, PacTBOD,
PacTBOPUMOCTh, KpUCTAJUTMUECKasi Pemi€TKa, CIUIaBbl, (PM3MUYECKUE BEIMYMHBI, €IUHUIIBI MU3MEPEHUsS, KOCMHUYECKOE IMPOCTPAHCTBO, TIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, sKocucTeEMa, MUHEPAIIbHBIE YAOOPEHHUS, MUKPOIIEMEHThI, MAaKPOIJIEMEHTHI, MUTATEIbHBIE
BEILIECTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOITAEMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



HHL.IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI IO XUMHUHM HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHMs JOCTHTAIOTCS B X0J¢ 00yUeHHs] XUMHUHU B €IMHCTBE y4eOHOH U
BOCIIMTATEIbHOW JEATEIBHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMM POCCUMCKHUMH COLIMOKYJIBTYPHBIMM M yXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH,
IPUHATBIMU B OOILIECTBE MpaBWJIaMM M HOPMaMHU MOBEJIEHHMS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS, CaMOpPa3BUTUS U COLMAIM3ALUU
00yJaromuXcsl.

JInuHOCTHBIE pe3yNabTaThl OTPaXKalOT I'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMM U
paclIpEeHNE OIbITA AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOI'O OTHOIIIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HacJI€[UI0, IOHUMAHUS 3HAUE€HUSI XMMUYECKON HayKH
B JKM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHON HH(pOpMaLued O MEepPEAOBbIX JOCTUKEHUSX U OTKPBITUSAX MHPOBOM U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAaHUAX 00 YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIUTAHUS:

MIPEJICTAaBICHHUS] O COLMAJIbHBIX HOPMax M HpPaBHJIAX MEKIMYHOCTHBIX OTHOLIEHUM B KOJIJIEKTUBE, KOMMYHUKATHBHONM KOMIIETEHTHOCTH B
OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HMCCIIeI0BaTENbCKOM, TBOPUECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTM K pa3HOOOpa3HOW COBMECTHOM
JeSITeIbHOCTH TP BBIOJHEHWH Y4YeOHBIX, MO3HABATENbHBIX 337134, BBINOJHEHUHM XMMUYECKHUX HKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHMMAHHIO U B3aMOIIOMOIIM B MPOIIECCe ITON yueOHON JIeSTeNTbHOCTH, TOTOBHOCTH OILIEHHBATh CBOE MOBEJCHUE U MOCTYIIKU
CBOMX TOBApUIIEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TNPEACTABIEHUS O BEIIECTBE M XMMHUYECKOM PEAKIUH, COOTBETCTBYIOUIME COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAYKH U
COCTABIISAIOLINE OCHOBY JUIS MOHMMAHUS CYLIHOCTH HAay4HOH KapTHHBI MHpa, NPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOM CPEOi, O POIU XMMHUH B TIO3HAHUU ITHUX 3aKOHOMEPHOCTEW;

MM03HABaTEIbHbIE MOTUBBI, HAIIPABJICHHbIE HA MTOJIy4€HHE HOBBIX 3HAHUH MO0 XUMHH, HEOOXOIUMBIE JUIsl 0ObSICHEHNS Ha0JII0/1aeMbIX MTPOLIECCOB U
SIBJICHUH, TI03HABATEIbHON, NHPOPMAIIMOHHON U YMTATEIbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMHU TEKCTaMH,
CIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

MHTEepeC K 00yuyeHHUIO U MO3HAHHUIO, JH0003HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO, MMPOEKTHOW U MCCIIE0BATENLCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIpaBJIEHHOCTU U YPOBHSI 00YUYEHHS B ajbHeHIIeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HaHME LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOILLIEHMS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 )KU3HU, OCO3HAHUE MTOCIEICTBU I
U HENpHATHE BPEIHBIX MPHUBBIYEK (YINOTPEOJEHMs alKOroJisi, HAPKOTUKOB, KYpPEeHHs), HEOOXOAMMOCTH COONIOJEHHs MpaBuil O€30HacCHOCTH IpU
00palIeHn! ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) TPy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHIO NpodeccHil U Tpya pa3IudyHOro poja, yBaKeHUE K TPYLy U pe3yibTaTaM TPYLOBOH JEsTeIbHOCTH, B TOM
qcJie Ha OCHOBE IPUMEHEHHUS NTPEIMETHBIX 3HAHUH 110 XMMHUH, OCO3HAHHbIM BBIOOP MHIUBUAYAILHON TPAEKTOPUH IPOI0JIKEHNS 00pa30BaHus C yUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YyCIENIHON Npo(ecCHOHAIBHONW NESITETbHOCTH H
Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIaITUPOBATHCS B MPO(ECCHOHAIBHOMN CpeIe;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTUYECKHU 11€1ec000pa3Hoe OTHOLIEHHWE K NPUPOJAE KaK MCTOYHMKY JKU3HU Ha 3emjie, OCHOBE €€ CyILEeCTBOBAaHUS, IOHUMaHUE LEHHOCTU
3JI0POBOTO U Oe301acHOro 00pasa )KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY M IICUXHYECKOMY 37I0POBBIO, OCO3HAHUE I[EHHOCTH
COOITIOICHHS TTPaBHII 0€301IaCHOTO MOBECHHS ITPHU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYaLUsAX, YTPOKAIOLINX 370POBBIO U KU3HU JIIO/ICH;

CIOCOOHOCTH NMPUMEHAThH 3HAHUS, OJIy4aeMble IPU U3YUYEHUH XUMMH, JJIS pEIIEHUs 3a/1a4, CBA3aHHBIX C OKPY)KAIOLIEeH MPUPOIHON CpeaoH, JUIs
MIOBBIIIEHUS] YPOBHSI 9KOJIOTUYECKOM KyJIBbTYphl, OCO3HAHUS INI00AJBHOIO XapakTepa 3KOJOIMUYECKUX MpoOJeM M MyTell X peleHHs MOCPeICTBOM
METOJI0OB XHUMHUHU, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B I103HABATEIbHONW, KOMMYHUKATUBHON M COLMAIBHOM MPAKTHUKE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B cocraBe mMeranpeaMeTHBIX pe3yJbTaToOB BBIACNAIOT 3HAUUMBbIE Ui (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYUYHbIE MOHATHS (3aKOH, TEOpHs,
NPUHIMI, TUIIOTE3a, (PaKT, cucTema, MPOLEcC, IKCIEPUMEHT U JPYroe.), KOTOpble HUCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPEeIMETOB (POPMHUPOBAThH MPEACTABIECHUE O IIEJIOCTHON HAYYHOM KapTHUHE MUpPA, U YHHUBEpCAJIbHbIE YUeOHbIE
neiicTBus (TO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PEryJISTHUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1€ TeIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

Ba3zoBblie oruyeckue aeiicrBus:

YMEHHSI UCHOJIb30BaTh MPHUEMBI JOTMYECKOrO MBIIIJIEHUS IPU OCBOCHHM 3HAHUI: PAacKpbIBaTh CMBICT XMMHMUYECKHUX MOHSTUN (BBIAETATH UX
XapaKTepHbIe MPU3HAKH, yCTaHABINBATh B3aUMOCBSI3b C APYTUMU MOHSATUSAMU ), UCIIOJIB30BATh MOHATHUS JUIsl OOBSACHEHUS OTAENbHBIX ()aKTOB U SBJICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUH JUIS KIACCU(PUKAIIMA XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEeaKLUii, yCTaHABIUBATh IPUYMHHO-CIICICTBEHHBIE CBS3H
MEXTy 00BEKTaMU U3YYEHHSI, CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, IETYKTUBHBIE, [T0 aHAJIIOTUH), J€TaTh BEIBOJIBI M 3aKIIIOUECHUS;

YMEHHE MPUMEHSTh B IIpoIecce MO3HAHUS MOHATHUS (IIpeIMETHbIE U METaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, HCIOIb3yEMbIE B
XUMHH, IPeoOpa30BbIBaTh MIMPOKO MPUMEHSIEMbIE B XMMUU MO/JIEIbHbBIE IPEICTABICHHUS — XUMUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas popmyia
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U ypaBHEHHE XUMHUYECKOW pEaKIHH — MpPU pPEUICHUH Yy4eOHO-IIO3HABATENbHBIX 3a/lad, ¢ YYETOM ITHX MOJICIbHBIX IPEICTaBICHUHN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIEC IPU3HAKU U3YYaeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB M XUMHUUECKUX PEaKlni, BEISIBIATH 00IIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3YYaEMBbIX IIPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCIOIb30BaTh OCTABJICHHBIE BOIPOCHI B KaYeCTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI 1JIs1 (DOPMHUPOBAHUS TUIIOTE3bI
IO TMPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

prOOpETEeHUE OIBITA N0 IJIAHUPOBAHUIO, OPTAaHU3AIMY U MTPOBEACHUIO YUEHHUECKUX SKCIIEPUMEHTOB, yMEHUE HAOII0IaTh 32 X0A0M IpoIiecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh 00OOIICHUS W BBIBOJABI IO pE3yiabTaTaM MPOBEAEHHOTO OIbBITA, MUCCIEIOBAHMS,
COCTaBJIATh OTYET O MPOJIeTaHHON padoTe.

PabGora ¢ undgopmanmeii:

YMEHHUE BBIOWMpATh, aHAM3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIMIO PA3IMYHBIX BUAOB U (OPM INPEICTaBICHUS, TOITy9aeMyl0 U3 Pa3sHbIX
WCTOYHHUKOB (HAYYHO-TIONYJISIpHAs JIUTEpPAaTypa XUMHUYECKOTO COJCp)KaHUs, CIpaBOYHBIE MOCOOMs, pecypchl MHTEpHETa), KpUTUYECKH OLECHHBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHITh Pa3IUYHbIE METOAbl U 3allpOChl MPHU MOUCKE U 0TOOpe MH(GOPMAIMU U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUST Y4EOHBIX M ITO3HABATEIBHBIX 3aJad OINPENEIEHHOr0 THIA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJeHUE KYyJIbTypOl aKTHBHOI'O HCIOJIb30BAaHHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpATH
ONTUMAaJBHYIO (hOpMY MpeCcTaBlIeHUs HH(GOPMAIIMU 1 UJUTFOCTPUPOBATH pellaeMble 331a4u HECIOKHBIMHI CXEMaMHU, JuarpaMmMamu, IpyruMu GopMaMu
rpaduKu U UX KOMOMHAIUAMY;

YMEHHE HCI0JIb30BaTh U aHAJIU3UPOBAThH B IpoIecce yUeOHON U UCCIIe10BATENbCKON AESITENbHOCTH HHPOPMAIUIO O BIUSHUM IPOMBIIIIJIEHHOCTH,
CEJIbCKOI'0 X035IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIel MPUPOJAHOMN Cpebl.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIC 1eliCTBUA:

YMEHHS 3371aBaTh BOMPOCHI (B XOJ€ JAuanora u (MiaM) JUCKYCCHM) MO CYLIECTBY OOCYXJaeMoW TeMbl, ()OPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPEIOKEHHOMN 3a/1auu;

YMEHHS MPEICTaBIATh MOJYYEeHHbIE Pe3yJbTaThl MO3HABATEIbHOW AESTEITbHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTax; JejaTh MPEe3eHTAILUIO
PEe3yIbTATOB BBHIMOTHEHHUSI XUMHUECKOTO IKCTIEPUMEHTA (J1a0OpaTOPHOTO OMBITA, JIJAOOPATOPHOUM PabOTHI 1O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATEIbHOM W HCCIIEAOBATENLCKOM JEATENbHOCTH IPHU pPELICHUU
BO3HUKAIOMIMUX NpoOJieM Ha OCHOBE yué€ra OOLIMX MHTEPECOB U COTJIACOBAHMS MO3MLUN (00CYKIeHHUsS, OOMEH MHEHUSMHU, «MO3TOBBIE LITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauyecTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).
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PeryasiTuBHble YHUBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOATENIBHO OIpPEeNATh LU JESITEeIbHOCTH, IJIAHUPOBaTh, OCYLIECTBIATh, KOHTPOJIMPOBATH U IPU HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JESTEIbHOCTh, BHIOMpaTh Hanbosee 3((eKTuBHbIE CrOCOOBI pelIeHus] yUeOHbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTABIISATh MJIM KOPPEKTHPOBATH MPEJIOKEHHBIN allTOPUTM JACHCTBUH MPH BBHIIIOJHEHNUH 33JaHUN C YIETOM IMOJIYUYCHHUsI HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTaxX — BEILECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3ysbTaTa 3asBJICHHOM LIE€IH, YMEHHE HUCIO0Ib30BATh M aHAIN3UPOBATh
KOHTEKCTBI, ITpeIJIaraéMble B yCIIOBUU 3aJaHUM.

IHNPEAMETHBIE PE3YJIBbTATbBI

B cocraBe nmpeaMeTHBIX pe3ylbTaTOB [0 OCBOCHUIO 0053aTEIILHOTO COJIEPKaHMS, YCTAHOBJICHHOTO TaHHOU (heaepaibHON padoyei mporpaMMon,
BBIJICJIAIOT: OCBOEHHBIE O0YUAIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI AeWCTBUI, crienuuueckue A1 IpeaMeTHON o0nactu «XUMUs», BUABI
JEsTeIbHOCTH M0 NOJYYEHHUIO HOBOI'O 3HAHMsI, €r0 HHTEPIPETAMU, TPeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalLlUsX.

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUN: XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJA, UOH, KaTUOH, aHHOH, IPOCTOE BEILECTBO,
CIIO)KHOE BEILECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKas PEaKUus, XMMHYECKas CBA3b, TEIIOBOU
3 eKT peakiu, MoJb, MOJISIPHBIH 00BEM, PacTBOP, SICKTPOIUTHI, HEAIEKTPOIUTHI, IIEKTPOJIUTHUECKAS TUCCOIUAINS, PEAKIIUU HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIe pPEaKUWH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEINb, OKHCIEHHE M BOCCTAHOBJIEHHE, AJUIOTPONMs, aM(pOTEpPHOCTb, XUMHUECKas CBs3b (KOBAJECHTHAas, MOHHAf,
MeTaJuInYecKas), KpUCTAIMUecKass pelmeérka, KOppo3us METAUIOB, CIUIaBbl, CKOPOCTh XUMHUECKOW peakIHH, MPeaesIbHO JOIyCTHMAast
koHneHnrpanus [IJIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TH MOHSTHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUI;
UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIE€HUS (POPMYIT BELIECTB U YPABHEHUI XUMHUECKUX PEaKLIUH;

OIIPEAEIATh BAJIEHTHOCTD U CTEIIEHb OKMCIEHUS XMMHUUYECKHUX JJIEMEHTOB B COEUHEHUAX Pa3JIMYHOIO COCTAaBa, IPUHAUIEKHOCTD BEIIECTB K
OIpeIeIEHHOMY KJacCcy COEJUMHEHUH Mo (opMmysiaM, BHJ XUMHUYECKOW CBs3U (KOBaJIeHTHAas, HOHHAs, METAJJIMUYECKas) B HEOPraHUYECKUX
COEMHEHMIX, 3apsi MOHAa IO XMMHMUYECKOH (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpaXx HEOPraHMYECKHWX COEIMHEHUH, THIl
KPUCTAIJINYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpbsiBaTh cMbici Ilepuoanueckoro 3akona J[. M. MenzaeneeBa u J1€MOHCTPUPOBATh €ro MOHUMAaHME: OMUCHIBATH U XapaKTepU30BaTh
Tabnuunyto Gopmy [lepuonnyeckoil cucTeMbl XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHATUS «TJ1aBHAs moArpymnna (A-rpymnmna)» u «1mododHas
noarpymnna (b-rpynma)», Manblie 1 60bLIMe TEPHOABI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B IEPUOANYECKOM TabauIle, C YUCITOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjipa, oOliee YUCIO JIEKTPOHOB U paclipelieieHue UX 10
ANEKTPOHHBIM CIIOSIM), OOBACHATH OOII1Ee 3aKOHOMEPHOCTH B NU3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COSAMHEHH B Mpejenax MajblX epruoJI0B
Y TJIaBHBIX HOJTPYIII ¢ YYETOM CTPOEHUS X aTOMOB;
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KJ1accu(UIIUPOBATh XUMUUECKHUE IIEMEHTBI, HEOPIaHWYECKHE BELIECTBA, XMMUYECKHE PEAKIMH (10 YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, Mo N3MEHEHHIO CTENeHEH OKUCICHHUS XMMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CIEHU(PHUUECKIE XMMUYECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, MOJITBEPXK/asi ONMUCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

COCTABJISATh YPABHEHHUS DJICKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, IEJI0YEH U COJIEH, ITOJIHBIE U COKPALEHHBIC YPABHEHUS PEAKLIU HOHHOTO
oOMeHa, ypaBHEHUS peakluil, OTBEPHKAAIOUINX CYILIECTBOBAHNE M€HETUYECKOM CBSI3U MEX/1y BELIECTBAMU PA3JIMUYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN IOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;
IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOKHOCTH IPOTEKAHHUSI XUMHUYECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIUUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0O XUMHUYECKOT0 3JIEMEHTa 110 POpMYyJIe COETUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTD PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;

cOOJIIOIaTh TPaBUIIA TTOJIB30BAHMS XUMUYECKOH MOCYI0M | JTaOpaTOpHBIM 000PYAOBAaHHEM, a TAaKXKe MpaBUiIa OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSAMHU O BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEILECTB
(aMMHaKa 1 yrIeKuciIoro rasa);

IPOBOJIUTH PEAKIIMH, MOJITBEPHKAAOIINE KaueCTBEHHBI COCTAaB Pa3MYHBIX BELIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOpUA-, OPOMHI-,
nonua-, kapooHar-, pocdar-, CUIMKAT-, Cylb(daT-, THIPOKCUI-UOHBI, KATUOHBI aMMOHHUS U UOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BELIECTB;

IPUMEHATh OCHOBHBIE OIEpPAIlM MBICIUTEIBHOMN JEATEeNbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIEeHNE, CUCTEMAaTH3alluI0, BISBICHHUE
MIPUYMHHO-CIIEACTBEHHBIX CBA3E€H — VISl U3Y4YEHHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METO/BI ITO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIIEHHBIH).
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IV. TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Konrpouabusie Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHUYeCKHE PeaKIUU
11 [ToBTOpEeHUE U yrayOIeHHE 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 5 bubnnoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
DNEeKTpOoNIUTHYECKAs JUCCOLIUALIMSL. bubnuorexa [JOK
1.3 8 1 2
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraibl 1 HX coeJMHEHUS
91 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 4 2 bubnunoreka [JOK
' sneMenToB VIIA-rpymmnsl. ['anorens https://m.eds00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 2 bubmotera [JOK
' PYTUIRL L-€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepuCcTHKa XUMHUIECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 4 bubnmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6m1ast xapakTepruCTUKa XUMUUECKHIX Bt oK
2.4 aneMmeHToB [VA-rpynnsl. Yriaepoa u 8 1 4 nomorexa 1

KpCMHI/Iﬁ n NX COCAUHCHUA
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K nmporpamme npeaycMOTpeHBl IPUIIOKEHHUS :

HpI/IJ'IO)KeHI/IeNQI IKaJ’IeH,Z[apHO'TeMaTI/ILIeCKOG IIAaHUPOBAHUEC C JINCTOM KOPPCKTUPOBKU

[Tpunoxxenue Ne 2 : @oH/ OLIEHOYHBIX CPEJICTB

15

Hroro mo pazueny 25
Paznen 3. Metajuiibl U MX COeIMHEHMSI
bubmuoreka [JOK
| i 4 1
3 Obmpre cEoficTe2 MCTALIOR https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
2 B i 1 4
3 QKHEHUIINE METAJUIBl U UX COSUHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
bubmuoreka [JOK
. 1
4.1 BemecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PeszepBHOE Bpemst 3 bubmotera [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 22
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