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| ITossicHUTEILHASA 3ANHCKA

Pabouast nporpaMma cocrasjicHa Ha ocHoBe DenepanpHol paboded 1o yyeOHOMY IpeaMery «XuMusy» 0a30BbIA ypoBeHb (Uit 8-9 xiaccoB
00pasoBaTeILHBIX OPraHU3alllil) B COOTBETCTBHE C:
1.- ®enepanbHBIM rOCYAapCTBEHHBIM 00Pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO 0b11ero odpasosanus (IIpukas Munnpocsemenus Poccun Ne 287

ot 31.05.2021 «O6 yTBepkaeHuu ¢GeaepasbHOro rocyJapCTBEHHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHus»);

2. ®enepanbHO paboueit mporpaMmMoii OCHOBHOTO 00IIEro 00pa3oBaHus 1Mo XUMUU (715 8-9 Ki1accoB 00pa30BaTEbHBIX Opranu3aiuii) — MockBa,
2023;
4. OcHOBHOM 00pa3zoBaTeabHOM IporpaMmoil ocHOBHOro oouiero odpaszoBanuss MBOY «BocxoaneHnckas mkona umenu B.M. KpuBoportoBa»

Kpacnorsapnueiickoro paitona Pecniyonuku Kpeim;

6. [Tonoxxennem o pabounx mporpammax, pazpadarsiaeMsix mo ®I'OC-2021

[Iporpamma o XMMHH Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHMs COCTaBICHA HA OCHOBE TPEOOBAHMIA K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeNpHON MPOrpaMMbl OCHOBHOTO oOuiero obpazoBanus, npeacrasieHHbx B PI'OC OO0, a takke Ha ocHOBe (enepaibHOi paboueit
IIpOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHUEMNIMHU MpenojaBanus yueOHoro npeamera « XUMus» B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoi
denepanuu.

[IporpamMMa mo xumMuM Aa€T MpeacTaBiIeHUE O LeNAX, oOuleil cTpaTernu o0y4eHHs,, BOCIIUTAHUS U Pa3BUTUS 00YHaIOIMXCS CPEICTBAMU
y4eOHOro IMpeaMeTa, YyCTaHaBIUBAeT o00s3aTeNbHOE IPEeIMETHOE COJEp)KaHue, MpeaycMaTpuBaeT paclpelelieHHe ero Mo KilaccaM H
CTPYKTYpUPOBAHHUE 0 pa3feaM U TeMaM MPOrpaMMBbl 110 XMMUH, ONPEAEIAET KOJUYECTBEHHbBIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COACPKAHMS,
PEKOMEHIYEMYIO TIOCIIEA0BATENbHOCTh U3YUEHHS] XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKU yueOHOTro mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuXcs, ONpeaessieT BO3MOKHOCTH MIpeIMeTa JUIsl pealin3aliii TpeOoBaHUM K pe3yabTaTaM OCBOSHHSI OCHOBHOM
00pa3zoBaTeNbHON TPOrpaMMbI Ha YPOBHE OCHOBHOT'O 001I1eT0 00pa3oBaHMs, a TaKkKe TpeOOBaHMM K pe3ysibTaTaM 00y4eHHUs! XMMUHU Ha YPOBHE LieJIeH
M3y4YeHHs MPeIMETa U OCHOBHBIX BU/I0B YU€OHO-TIO3HABATEIBHOM JEATEILHOCTH 00yUaroIIErocs o OCBOCHUIO y4eOHOTO COJIepKaHMS.

3HaHMe XMMUHU CIIY>)KUT OCHOBOM 1 ()OpMHUPOBAHUSI MUPOBO33pEHNUS 00YUaIOIIEToCs], €ro NpeACcTaBIeHU 0 MaTepHaIbHOM €JUHCTBE MUPa,
BAXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH MpeACTaBIECHUS O B3aUMOIIPEBPALLIEHUIX SHEPTUU U 00 SBOIIOLUM BEIIECTB B MPHUPOJIE, O MyTAX
peleHust rI00anbHbIX MPo0JIeM YCTOHUNBOrO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBON, YHEPT€TUUECKOM, MUIIEBON U HKOJIOTHUECKOM 0e30MacHOCTH,
po0JIeM 3/1paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealin3allid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JTUYHOCTH, €€ o0med U (PyHKIHMOHAIBHOMI
IPaMOTHOCTH;



BHOCUT BKJIaJ, B (DOPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM OOYyYaroMXcCs, HAaBBIKOB MX CaMOCTOATENBHOM ydeOHOMH
NEsTEeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAUMBIX KaK B IOBCEAHEBHOM >KM3HM, TaK M B MPO(ECcCHOHATbHON
NEeATEIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIS1a HA €JUHCTBO MPUPOJIBI U YEIIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TAIIOM B (POPMUPOBAHUU €CTECTBEHHO--HAyYHON T'PAMOTHOCTH 00y4aroIIuxcs;

CIocoOCTBYeT (POPMUPOBAHUIO LICHHOCTHOIO OTHOILIEHHSI K €CTECTBEHHO--HAYUHBIM 3HAHUAM, K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIa/ B
HKOJIOTHUECKOE 00pa3oBaHue 00YJaIOLIIXCS.

JlanHbple HampaBieHUS B OOyYeHHHM XHMHU OOECIEUMBAIOTCSA CHEUU(UKON colepKaHUs Y4eOHOTO IpenMeTa, KOTOPBIM sBIseTCS
MEIarOrMYeCKH aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMUU Ha OINPECIIEHHOM JTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 00pa30BaHMs OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIUMUCS CUCTEMBI IIEPBOHAYAIBHBIX TOHATHH
XMMHH, OCHOB HEOPIraHUYECKOM XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMBbIX ITOHATHH OPraHM4eCKON XUMHHU.

CtpykTypa comepiKaHus MPOrpaMMbl 10 XUMUHU c(hOPMHUPOBAHA HA OCHOBE CUCTEMHOT0 TOAX0/1a K e€ n3y4deHnto. CoaepKaHue CKIIaIbIBaeTCs
U3 CHCTEMBl MOHATHH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI NMOHATHHA O XMMHUYECKOH peakuumu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHMU30BaHbI 110 IPUHLIMITY [10CJIEJ0BATEIbHOIO PA3BUTHsI 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABIECHUI Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— y4€HUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IpEeACTaBIEHUHN 00 ANIEKTPOIUTHUECKON AUCCOMAIIM BEILIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PacCMaTPUBAIOTCSI HA OCHOBE AIMIIMPUYECKHU MOITYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIbHO
OT OJIHOTO YPOBHS K JAPYrOMY, BBINOJHAS (PYHKUUU OOBSICHEHUS U HPOTHO3UPOBAHUS CBOICTB, CTPOEHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHS U MTOTYYEHUS U3y4aeMBbIX BEIECTB.

OcBoeHue nporpamMmbl 10 XUMHUHU CITOCOOCTBYET (POPMHUPOBAHUIO NIPEJICTABICHUS O XUMHUUECKON COCTaBIISIONIEH HaydYHOW KapTHHBI MUpPa B
JIOTHKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOTO OTHOLICHHSI K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHUA B Hayke. M3ydeHue XuMuHM IPOUCXOMUT C
MPUBJICUEHUEM 3HAaHUH 13 paHee U3yUeHHBIX YUeOHBIX MpeIMeToB: «OKpyKaromuil Mup», «bruonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipu m3yyeHUH XUMHUHM HPOUCXOIUT (HOPMUPOBAHHME 3HAHMKM OCHOB XMMHYECKOH HayKM Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHMS,
MPaKTUYECKON 1eATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aya yueOHOro IpeiMeTa COCTOUT B ((OPMUPOBAaHUU
CUCTEMbl XHMMMYECKHUX 3HAHMM — BaXHEWIMX (AKTOB, MOHITHUH, 3aKOHOB U TEOPETUYECKUX MOJOXKEHHUM, ITOCTYMHBIX 0000IIeHNnH
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3plka HAyKH, B IPHUOOIEHNH K HAYYHBIM METOaM MO3HAHUS MPU U3YYEHUH BELIECTB M XUMUUYECKUX PEeaKLuil, B
(bopMHPOBAHUU M PA3BUTUU ITO3HABATEIbHBIX YMEHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATENBHOM U yueOHO-HCCIIe10BaTeIbCKON 1eATEIbHOCTH,
OCBOEHUU MpaBUil 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHON KU3HU.

[Ipu u3yyeHrr XMMHUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs Ba)KHOE 3HAUCHHE IPUOOPETHU TaKUe 11T, KaK:



— (opMHpOBaHUE MHTEIUICKTYAILHO Pa3BUTOHN JIMYHOCTH, TOTOBOW K CAaMOOOPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY TPHHSITHIO
peIIeHHIA, CTIOCOOHON aTaTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HH;

— HaIpaBJICHHOCTh OOyUYeHMsI HAa CHCTEMAaTHYECKOE MPHOOIICHUE OOYYaIONIMXCS K CaMOCTOSTEIbHON IMO3HABATEIBHON JESTEIHLHOCTH,
Hay4YHBIM METOJIaM TTO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CITIOCOOHOCTEH K XUMHUU;

— olecrieyeHue YCIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYYaAIOIMIMMHUCS OIbITa PAa3HOOOPAa3HOM NeATeNbHOCTH, IO3HAHHUA U
CaMOITIO3HAHUS, KJIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHITUH ), UMEIONUX YHHUBEPCATHHOE 3HAYCHHE JUISI PA3JIMYHBIX BUIOB JICATEIBHOCTH;

— ¢opmupoBanue 001l GYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YUCIIC YMCHUN OOBSICHSITH U OI[CHUBATH SIBJICHUS
OKPYIKAIOIIero MUpa, MCIIOJIb3YSl 3HAHHS U OIBIT, TOJYYCHHBIC IPU U3YYECHHH XMUMHH, TIPUMEHSTh UX MPH PEIICHUH MPOOJIEM B MOBCETHEBHON
KHU3HU U TPYJTOBOU JIEATEILHOCTH;

— ¢opMupoBaHHE y OOYyYaIOIMUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MMOHUMAaHHUS IICHHOCTH XHMHWYECKUX 3HAHWH I BBIPAOOTKH
IKOJIOTHYECKH 1eJIeCO00Pa3HOr0 OBEICHUS B OBITY M TPYJOBOM EATEIHHOCTH B IIEJISX COXPAHCHHS CBOCTO 3I0POBbS M OKPYIKAIOIIEH MPUPOTHON
Cpepbl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHsSI OOIIECYETIOBEYCCKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIS U HANPABICHHOCTH JATbHEHIIIET0 00YICHHUS.

OO6miee unciio YacoB, OTBEAEHHBIX JJIsl U3YUYCHUS] XMMHUHU HAa YPOBHE OCHOBHOTO 00111eT0 00pazoBanus, coctaBisieT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B Hezleqt0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

1. YMK g4 nemarora BKIIIOUaeT B ceOsi:
- Pymsutuc I'.E., ®enpaman @.I". Xumus. Heoprannueckas xumusi. 8 kiacc. Mocksa, [Ipocsemenue, 2022 r.

- Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heopranndeckas xumusd. 9 kinacc. Mocksa, [Ipocsemenue, 2022 r.

2.90P:

1. Xumus 8 -9 knacc, DI'AOY I10 « Axkanemuss Munnpocsemenus Poccum»

2.90P « Aynuoyuebnuk. OcHoBHOe ob1iee oOpa3zoBanue. Pynsuruc I'.E., ®enpaman @.I. Xumus. Heoprannueckast xumus. 8 kinacc. Mocksa,
[Ipocsemenue, 2022 ¢

3. D0P « Aynnoyuebunk. OcHOBHOE obmiee oopazoBanue. Pymsuruc I'.E., ®enpaman @.I'. Xumus. Heopranwdeckas xumus. 9 kimacc. Mockga,
[Ipocsemenue, 2022 r.

4. Tpenaxep « O0naxo 3HaHu» Xumus -9 kiaaccsl. OOO» OuzukoH J1ado»

5.» omainee 3ananue.OcHoBHOe oO1iee oopazoBanue. Xumus 8 -9 kinaccel. AO UznatensctBo « IIpocsenienne»



I1.COAEP KAHUE YYEBHOI'O INIPEJIMETA

8 KJIACC

IlepBoHayajibHBIC XUHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XUMuu B )KU3HU YellOBEKa. XUMUS B cucTeMe HayK. Tena u BemecTBa. dusnueckue cBONCTBA BELIECTB. ArperaTHoOe
cocTosinue BemecTB. [loHsATHEe 0 MeToaX TO3HAHUS B XUMHH. YHUCThbIe BemecTBa 1 cMecH. CriocoObl pa3iesieHns CMece.

ATOMBI ¥ MOJIEKYJIBI. XUMHAYECKHUE dJIeMeHThl. CHMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 cioxkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumuueckast Gpopmyna. BaJeHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENIbHAS aTOMHas
Macca. OTHOcHUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B CO€IMHEHUU.

KomnuectBo BeniectBa. Moabs. MossipHast Macca. B3auMoCBA3b KOJIMYECTBA, MAacChl M YUCJIa CTPYKTYPHBIX €IUHUL BelecTBa. Pac4€rsl 1o
bopMynaM XMMUYECKHX COEIUMHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakiys U €€ MpU3HaKu. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS.
Krnaccudukanus XuMHYECKUX peakinid (COSIMHECHHMS, PA3I0KCHHUS, 3aMEICHUs, 00MEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMMYECKOW NOCYJOH, MpaBWiaMu paboOThl B JIabopaTtopuu U npuémamu oOpalleHHs ¢ JIabopaTOpHBIM 00OPYAOBaHHUEM,
M3yYeHHE M ONHMCaHue (PU3MUECKUX CBOMCTB 0OPa3IOB HEOPTAaHUYECKUX BEIIECTB, HaOMroneHUe (U3NUecKUX (TUIaBICHHE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUTIEHHE U KOHIEHCAIUs BO/Ibl) U XUMHUECKUX (TOpEHHE CBEUH, TPOKATIMBaHNUE MEHON MPOBOJIOKH, B3aUMO/ICH CTBUE
MeJia ¢ KUCIIOTOM) sIBIEHUI, Ha0JIt0JeHHe 1 ONMCaHUe IPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3ioskeHue caxapa, B3auMO/IeHCTBHE CEPHOI
KHCJIOTHI ¢ XJI0pHI0M Oapus, pasioxenue ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoieicTBHE Xxene3a ¢ pactBopoM coiu meau (1), n3ydenue
CHOCOOOB pa3/ieNieHUs] CMecEW: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHME, BBIMAPUBAHUE, TUCTHILISALMSA, XpoMaTorpadus, NPOBEACHHE OYHUCTKU
MOBapEHHOH COJIM, HaOI0/IEHNE U ONHMCAaHUE PE3YIbTaTOB IIPOBEIEHUS OIbITA, MJUTFOCTPUPYIOILIETO 3aKOH COXPaHEHUsI MACcChl, CO3JJaHie MOeei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — aneMeHT u npocroe BemecTBo. HaxoxneHue kuciaopoja B npupoze, pusnueckue u
XUMHUecKkue cBoiictBa (peakiuu ropenusi). Okcunbl. Ilpumenenue xuciopona. CnocoObl MOIydeHHs KUCIOpoAa B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopot kucnoposa B npupoe. O30H — alIoTponHas MOIUGHUKAIHS KUCIOPOAA.

TemnoBoit a3dektT xuMudeckoi peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U SHIOTEPMHUYECKUE peakIiH. TOIUIMBO: yroib U METaH.
3arpsi3HeHue BO3AyXa, yCHJIEHHE MapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.

Bomopon — anemenT u mpoctoe BeniecTBo. HaxoxxieHne Bogopoaa B pupo/ie, Pu3ndecKne 1 XUMUIECKHUE CBONCTBA, TPUMEHEHHUE, CTIOCOOBI
nostyueHus. Kucnorsl u comnm.



Mossipablii 00bE€M ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PacTBopsl. HacsleHHbIE M HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTE BelIECTB B
Bozie. MaccoBast 101 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBa BoAbl. OcHOBaHMA. Poib pacTBOpOB B NMPUPOJE U B KU3HU YEJIOBEKA.
KpyroBopot Bozbl B ipupojie. 3arpsa3HeHHe NPUPOAHbIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOJI.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccuduxauus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTtepHble) U HeconeoOpasyronme. Homenknarypa okcunoB. dusznueckue u XUuMUYECKHe CBOMCTBAa OKCHIOB. [loyueHne okcu1oB.

OcnoBanwust. Knaccudukanus ocHOBaHUH: MIENOYN U HEPACTBOPUMbIE OCHOBaHUs. HoMeHKkIaTypa ocHOBaHUH. Du3nyeckre 1 XUMUYECKUE
CBOMCTBA OCHOBaHUU. [losrydeHre OCHOBaHM.

Kucnotel. Kitaccudukanus kucnor. Homenkiarypa kucinot. @u3nueckrue 1 XUMUIECKHe CBOMCTBA KUCIOT. Psit aktuBHOCTH MeTaiioB H. H.
bekerosa. Ilonyuenue Kucior.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMU4yeckue cBoiictBa coseil. [lomyuenue coneil.

I'eneTndeckas CB3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/IeIICHUE CO/IEpKaHUsI KUCIOpOoia B BO3/AyXe, MOJydyeHHe, coOupaHue, paclio3HaBaHUE U M3y4YE€HUE CBOWCTB KHCIOPOAA,
HaOJI0ieHNE B3aUMO/IeHCTBHS BEILIECTB C KUCIOPOAOM U YCIOBHS BO3HUKHOBEHMSI M IIPEKpallieHHs TopeHus (moxapa), 03HaKOMJIeHHE ¢ 00pa3naMu
OKCHJIOB U OIIMCaHME UX CBOICTB, MOJIYy4YEHHE, COOMpaHuE, pacllO3HAaBAHNUE U U3yUYEHHE CBOWCTB BOJOpO/ia (TOpeHHE), B3aUMOACHCTBHE BOJOPO/Ia
c okcuznoMm meau () (Bo3MOXXHO MCHONIB30BaHUE BUIEOMATEPHUATIOB), HaOIO/eHNE 00pa3LoB BELIECTB KOJUYECTBOM | MOJb, MCCIEAOBAaHUE
0CcOOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3JIMYHOM paCTBOPUMOCTbIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO
BEIIECTBA, B3aUMO/IEHCTBUE BOJIbI C METAIJIAaMU (HATPUEM M KalblieM) (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPHUAJIOB), HCCIeI0BaHHE 00pa3IoB
HEOpPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHHE M3MEHEHMsI OKPAaCKM MHJMKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel, W3ydeHHe
B3aumoeiicTBus okcuaa meau (l1) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C METaJUIaMH, peaklui HeHTpaiu3auu, MoJlydeHue HepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOI0 METallla IPYTUM M3 pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe «BakHelllne Kiaccel
HEOPraHUYECKUX COCIUHECHUI.

Iepuoanueckuii 3axkon u [lepunoanueckas cucrema xummuiyeckux djaemMeHToB /. U. MenaeseeBa. CTpoenue aToMoB. XuUMU4ecKast
cBsI3b. OKHCINTENIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUA

IlepBble MOMBITKH KJacCU(UKALUU XUMUYECKHX 3JeMeHTOB. [IoHsATHE O TpyInax CXOAHBIX 3JIEMEHTOB (ILEJIOYHbIE U MIETOYHO3EMENIbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pazyroT aM(OTepHBIE OKCUIBI M THIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3yemMeHToB J[. M. Menneneea. KopoTkonepuoHas U JJIMHHONEPUOIHAS
¢dopmel [leproanueckoit cucteMbl xumuueckux 3nemeHToB J[. Y. MenaeneeBa. [lepuoas! u rpynmnsl. @u3nueckuil CMbICT MOPSIKOBOTO HOMEPA,
HOMEPOB IIEPUO/Ia U IPYIIIIBI JJIEMEHTA.



Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3orombl. DinekTpoHbl. CTPOCHHUE AJIEKTPOHHBIX O0OJIOYEK aTOMOB MEPBBIX 20 XUMHUUYECKHUX
anemenToB [lepuoanueckoii cucremsl 1. . MenneneeBa. XapakTepucTUKa XUMHUYECKOTO JIEMEHTA M0 €ro nosioxkenuto B [leproandeckoit cucreme
. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETaUIMUYEeCKUX CBOMCTB MO TpYyIIaM U
MEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproagnyueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB JIJI pPa3BUTHS Hayku U ipakTtuku. /1. . Menaemneen
— Y4€HBIN U TPaXAaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MosisipHasi U HEMOJSIpHAs) CBSA3b. DIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenennr oxucnenusa. OKHUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakuuu. Ilporecchl oxkucineHus M BoccTaHOBIEHUs. OKUCIUTENH U
BOCCTAaHOBHTECIIH.

Xumuueckuit Ikcnepumenm:

M3y4yeHne 00pasIoB BEIIECTB METANIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE THIPOKCHAA IIMHKA C PACTBOPAMHU KUCJIOT U LIEIOYEH, POBEICHUE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH (TOPEHHUE, PEAKIIUN PA3JIOKEHUS, COCTUHECHHS).

Meoscnpeomemnvnie ceasu

Peanu3anust MeXNpEAMETHBIX CBS3EH MPH M3YYCHUH XUMHH B § KJIacce OCYIIECTBISETCS uepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MMOHATUN, TAK U MMOHSATUHN, SIBIISIOIIMXCS CHCTEMHBIMU TSI OTAEIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmmye ecTeCTBCHHO--HAYYHbIC TIOHATHS: HAay4HBIH (aKT, THIIOTEe3a, TCOPHs, 3aKOH, aHaIW3, CHHTE3, KIacCU(UKAIWS, MePHOTUIHOCTD,
HaOII0ICHUE, YKCIIEPUMEHT, MOJICTTMPOBAHUE, H3MEPEHUE, MOJICTIb, SIBJICHHUE.

®dusnka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUU 3apsij,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETUYMHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOMIaeMbIe, TOTIINBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo 1 XMMHU4YecKasi peaKkius

[Tepuonnueckuit 3axoH. [lepronuueckas cucrtema xumuueckux smeMeHToB J[. . MenneneeBa. CTtpoeHrne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KAJBIHA U X COEUHEHUN B COOTBETCTBUU C MOJI0KEHUEM AJIEMEHTOB
B [lepuoandeckoii cucremMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJBI XUMHYECKOW CBsI3U. THIBI KPUCTAIUTMYECKUX PEMIETOK, 3aBHCHUMOCTH CBOWCTB BeIIECTBAa OT THIMA
KPHUCTAJUTMYECKON PEMIETKH U BUJIa XUMUYECKOM CBA3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMUMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiIaccaM
HEOPraHUYECKUX COEANHEHUH, TeHETUYECKAasl CBSI3b HEOPIraHMYECKUX BEIIECTB.



Krnaccudukanys XuMHUeCKUX peakiyil Mo pa3INyHbIM MpU3HaKaM (110 YUCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIJIOBOMY
s¢deKTy, 10 USMEHEHHIO CTENEHEH OKHUCICHHS XUMHUUECKHUX 3JIEMEHTOB, TI0 00PaTUMOCTH, [0 YYaCTHUIO KaTaiau3aTopa). JK30- U SHJIOTEPMUYECKHE
peaKkiu, TePMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTHE O CKOPOCTH XUMHUYECKON peakinuu. [loHaTHEe 00 0OPAaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakiusx. [IoHsITHe 0 TOMOTEHHBIX H
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonstue o xumuueckom paBHoBecHH. DAKTOPHI, BIMAIOIIME HA CKOPOCTh XUMUUYECKOW PEaKIMK 1
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, ICKTPOHHBIN OaIaHC OKUCIUTEILHO-BOCCTAHOBUTENLHOM peakiuu. COCTaBICHHE YpaBHCHHIA
OKHUCJIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIHIA C UCTIOIB30BAHUEM METO/Ia AIEKTPOHHOTO OaiaHca.

Teopus >IE€KTPOIUTHUYECKON AMCCOLMALMH. IICKTPOJUTHI U HEINEKTPOJUThl. KaTvoHbI, aHMOHBI. MeXaHu3M AMCCOLMAIMKM BEUIECTB C
Pa3IMYHBIMHM BHIaMU XUMUYECKOH cBsi3u. CTeneHb qucconnannu. CUibHbIE U cIadble 3J€KTPOIHUTHI.

Peakuuu moHHoro obMeHa. YcioBHUS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBbIE M COKpAUIEHHBIC MOHHBIC YPABHEHHS PEaKIIH.
CBoilicTBa KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUI 00 31eKTpoInTHYECKON qucconmanuu. KauectBeHHbIe peakiuy Ha HOHBL. [loHsTHE
O THJIPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJICISIMHU KPUCTAIITNYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAJNIOB U HEMETAJUIOB (TpaduTa U anmasa), CII0KHBIX
BEILIECTB (XJIOpUJIa HATPHUS ), UCCIECTOBAHNE 3aBUCUMOCTH CKOPOCTA XMMHYECKOM PEakluyi OT BO3JIEHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIICIOBAHUE
3JIEKTPOIPOBOAHOCTHA PACTBOPOB BEILIECTB, MPOIECCa AUCCOIUAIMUA KUCIOT, IEI04Ye U coe (BO3MOXXKHO HCIIOIb30BAaHUE BHUJIEO MATEPHAIIOB),
MIPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOIIUX MPU3HAKN MPOTEKAHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHe OcajKa, BblIEJICHHE ra3a, 00pa3oBaHue
BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIUX MPHUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui (TOpeHue, Peakiuu pPa3lIoKeHHUs, COCIUHEHUs),
pacro3HaBaHUE HEOPTAaHUYECKUX BEIIECTB C TOMOIIBI0 KAYECTBEHHBIX PEAKIIMM Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTasuibl M UX coeTMHEHUS

O6mas xapakrepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeHH OKucieHusa. CTpoeHue u (pusndeckue CBoiicTBa
MPOCTBIX BEIIECTB — TaJOTeHOB. XMMHUYECKHE CBOICTBa Ha MpUMepe XJopa (B3auUMOJEHCTBHE C MeTallaMH, HEMETalUlaMH, IIeJI0oYaMHu).
XnopoBoaopoa. CosisiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJTyYeHUE, MPUMEHEHHE. J(elicTBIe XJIopa U XJIOPOBOJOPOIa Ha OPraHU3M YeTIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B MPUPOJIE.

Oo6mas xapakTtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTeneHW okucieHus. CTpoeHue u
(du3MUecCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOINHBIE MOAU(PUKAIIUU KUCIOPOAA U Cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBomopon, crpoeHue, puznueckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
(dbu3UYecCKre U XUMHYECKHE CBOMCTBA (O0IIHME KaK MPEACTaBUTENS Kilacca KUCIOT U crienndudeckne). XUMHUECKUE PEaKIIUH, JIKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOcOo0a MONydeHUs: CepHON KHCHOTHI. llpuMeneHue cepHoil kuciaoTbl. CONU CEpHON KHUCIOTHI, KAaUeCTBEHHAs PEaKius Ha
cynbdaT-uoH. Haxoxienue cepsl U €€ COeTUHEHUH B MPUPOJIe. XUMUYECKOE 3arpsi3HeHNE OKPYKAOIIEH CpeIbl COSAMHEHUSIMH CePhI (KUCIOTHBIE
JIOK]TH, 3arPsI3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPEA0TBPAIIECHHUS.
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O6mass xapaktepuctuka dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTEMEHU OKHUCIEHUA. A3OT,
pacrpocTpaHeHue B MpUpone, Gu3ndeckue u XuMudeckue cBoiicTBa. KpyroBopoT asora B mpupojie. AMMHUAK, €ro (U3NYeCKHe U XUMHUYECKHUE
CBOWCTBa, NOJy4YeHue U npumenenue. Comu aMMOHUs, UX (PU3NYECKHE U XMMUYECKUE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha HOHbI
aMMOHHUs. A30THAas KUCIIOTa, €€ rnoyiyueHue, Gu3n4eckue 1 XuMUIeCKre CBOMCTBA (00IIre KaK IpeACTaBUTENs Kacca KUCIIOT U cienu(uyeckue).
Vcnonb30oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEpAIbHBIX YyAOOpeHHil. XUMHMUYECKOe 3arpsi3HEHHE OKpY)Karolled cpebl
COEMHEHUSMM a30Ta (KHUCJIOTHBIE IOXAM, 3arpsa3HEHUE BO31yXa, MOYBbl U BOMOEMOB). Docdop, amiorpomnHsle Mogudukanuu docdopa,
¢usnueckue u xumuueckue cpoictBa. Oxcun ¢ochopa (V) um dochopHas kuciaora, PU3NUECKHE M XUMHUYECKHE CBOMCTBA, IMOIyYEHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

OOmas xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHSA. YTIEPOZ,
AJUIOTPONHbIE MOIM(UKALIMH, PACIPOCTPAHEHUE B IPUPOAE, PU3NUECKUE U XUMUYECKUe cBOicTBa. Aicopouus. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux (u3Myeckue U XMMHUYECKHE CBOICTBA, AEHCTBUE HA YKUBBIE OPraHU3MBI, MOJYyYEHHE M IpPUMEHEHHE. DKOJIOTHYEeCKHe
npoOIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V), rumoTesa riiodanbHOTO MOTEIUICHUST KIIMMaTa, TapHUKOBBIN 3 dekt. YrompHas KuciaoTa U eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOWCTBA, IMOJIydeHHE M TNpuMeHeHHe. KadecTBeHHast peakiusi Ha KapOoHaT-HOHBI. Vcronb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO03s1iCTBE.

IlepBoHauyaIbHBIE TOHATHUSA 00 OPraHUYECKHUX BEILECTBAX KaK O COSAMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, [NINLEPUH,
yKCycHasi kuciota). [IpupoHble HCTOYHUKH YTIeBOJOPOAOB (Yroyb, IPUPOAHBINA ra3, HeTh), MPOIYKTHI UX MepepaboTKu (OCH3HMH), UX POJb B
OBITY W TPOMBIIIICHHOCTU. [loHSATHE O OMONOTHMYECKH BAaXKHBIX BEIIECTBAX: JKHpaX, ONKax, yriieBoJaX — M UX POJM B JKU3HU YEIIOBEKA.
MarepuanbHOe €ITMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUH.

KpemHuuii, ero pusznueckre u XuMu4eckre CBOMCTBa, oJydyeHue u npumeHenue. CoeMHeHUs KpeMHUs B pupojie. O01mue npeacTaBieHus
00 okcune kpemuus (IV) u kpemHueBoit kucnore. CUIUKATBI, UX HCIOJIL30BAHUE B OBITY, B MPOMBINIJIEHHOCTH. BaxxHEHIIe CTpOUTEIbHBIC
Marepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGiembl 0e30MacHOrO WCIONIB30BAHUSI CTPOUTEIBHBIX MaTEPHAIOB B
IIOBCEHEBHOU KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe oOpa3l0OB HEOPraHMUYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHA-HOHBI U
Ha0Jt0/IeHNe MPU3HAKOB UX MPOTEKaHUS, OMBITHI, OTpa)karonre (pu3nveckre U XMMHUECKHUE CBOICTBA raJIOT€HOB U MX COEIMHEHUH (BO3MOXHO
HCIOJIb30BaHUE BUICOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3iaMy XJIOPHI0B (TalTOreHUI0B), O3HAKOMJIEHHE ¢ 00pa3liaMu Cepbl U €€ COeAMHEHUSIMU
(BO3MOXXKHO HCIOJIb30BaHHWE BHUAEOMATEpUAIOB), HAOIIOJEHHUE Tpolecca OOYIJIMBaHMSA caxapa IOJl JAEHCTBHEM KOHIIEHTPUPOBAHHOW CepHOMU
KHCIIOTBI, U3y4Y€HNE XUMUUYECKIX CBOWCTB pa30aBIe€HHONW CEpHON KUCIOTHI, MPOBEIEHNE KaueCTBEHHOM peaklMy Ha CyiIb(paT-uoH U HAOII0IeHHE
Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (PU3MUECKMMHU CBOWCTBaMHM a3zoTa, (ocdopa m mx coequHeHUH (BO3MOXKHO HCIIOIB30BAaHHE
BUJIEOMATEPHAJIOB), oOpa3lamMu a30THBIX U (OCPOpPHBIX yNOOpeHuil, moigydeHue, cooupaHue, pacro3HaBaHUE U U3y4eHHE CBOMCTB aMMMaKa,
NPOBE/ICHUE KAYECTBEHHBIX peakluii Ha HOH aMMOHHMA U (ocdar-uOH M H3ydYeHHE TPU3HAKOB UX MPOTEKAHHs, B3aMMOJCHCTBHE
KOHIIEHTPHUPOBAHHON a30THON KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), U3yYE€HHE MOJIEe KPUCTAJUIMYECKUX PEIETOK
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anMmasza, rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C IPOLECCOM aICcOpOLUU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOHCTBOM
IIPOTHBOra3a, MoJiydeHue, COOMpaHue, paclio3HaBaHUE U U3Yy4YE€HUE CBOMCTB YIJIEKHMCIIOrO ra3a, IPOBEJEHUE KaYeCTBEHHBIX peakluil Ha kapOoHaT
U CWIMKAT-MOHBl M MW3Y4YEHHE IPU3HAKOB HUX IIPOTEKAHHS, O3HAKOMJIEHHUE C MPOAYKIMEN CHUIMKATHOW IPOMBIIIJIEHHOCTH, pEIICHNE
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHelI1e HeMeTallIbl ¥ X COEIUHEHUS.

Metaibl M MX COEIMHEHHUS

OOwiast XapakTepuCcTUKAa XMMUYECKHUX 3JIEMEHTOB — META/UIOB Ha OCHOBAHMHU UX IOJIOKeHHs B llepuoguueckoil cucteMe XMMHYECKHX
anemenToB J[. . MenneneeBa u crpoerust aromoB. CTpoeHue MeTauioB. MeTalandeckasi CBsI3b U METaIndyecKass KpUCTAJUIMUECKasl pelIETKa.
DNEKTPOXUMHUYCCKHNA Psii HAMPSOHKCHUA MeTauioB. OU3UYecKre U XUMUYECKHe CBOWCTBAa MeTayuioB. OOIIMe CrocoObl MOTYYCHHS] METaJUIOB.
[ToHsATHE O KOPPO3UN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIMTHI X OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE
B OBITY Y ITPOMBILIEHHOCTH.

[lenouynsle MeTauibl: nosnoxeHue B Ilepuoanueckoit cucremMe xumuueckux asnneMeHToB /[[. M. MenneneeBa, cTpoeHHE HX aTOMOB,
HaxoXxaeHue B npupoje. Pu3znyeckue U XMMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCHIbl U TUIPOKCHUIBl HATpUs U Kallus.
[IprMeHeHne MENnOYHbIX METAJUIOB U UX COCTMHEHUM.

[enoyHo3eMenpHblE METAJUIBI MarHUW M KaJIbLMW: nosnoxenue B Ilepnonnueckoil cucreme xumuueckux anemeHtoB [I. YI. Menneneesa,
CTPOEHHUE UX aTOMOB, HaX0XkAeHue B pupoje. Puznyeckre U XUMHUECKUE CBOMCTBA MarHus ¥ KanbLus. Baxxuelime coequHeHus KanbLus (OKCUJ,
THIPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AsroMuHMI: TToN10)keHue B [lepuoaunueckoil cucteMe xuMuieckux 3ineMeHToB . . MenaeneeBa, CTpoeHuE aToOMa, HaX0XKJAEHUE B IPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA aTlOMUHUA. AM(OTEpHbIE CBOWCTBA OKCUA U THIPOKCH/IA ATFOMUHHUSL.

XKeneso: nonoxenue B [lepnonnyeckoil cucreme xumuueckux anemeHToB JI. 1. Menzaeneesa, cTpoeHre aroma, HaXOKICHUE B MPUPOJE.
dusnueckre 1 XMMUUIECKHE CBOMCTBA kele3a. OKcubl, ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJyUYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3laMM METaJIOB U CIUIaBOB, UX (PM3UUYECKUMHU CBOMCTBAMH, U3yYEHHE PE3yJIbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHAA KaJlblUsl M HATpus C BOJOH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpPHUAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOpPEeHUs Kele3a B KUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHKs KAUECTBEHHBIX PEAaKIIMi HA MOHBI: MarHusl, KaJbIHs, ATFOMUHMS, IUHKa, xene3a (11) u xenesa (111),
menu (Il), HaGmrogeHne W omuMcaHue MPOLECCOB OKpAIIMBAHUS IJAMEHM HWOHAMHU HATpus, Kadus M KajdblMsg (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), UCCIe0BaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCH/IA ATFOMUHUS U THAPOKCH/IA IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelre MeTaubl U UX COCTUHEHUS.

XuMHus H OKpyKamoLas cpeaa

BemectBa u MaTepuainbl B TOBCEAHEBHOM JKM3HU YeoBeKa. be3onacHoe MCIosib30BaHNE BEIIECTB M XUMHUUECKUX peakiuii B ObITy. IlepBas
IIOMOLIb MPU XUMHUUYECKUX 0XKOTaX U OTPABICHHUSX.
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XUMHYECKOE 3arps3HEHNE OKpYIKarolen cpeabl (TIpeenbHas TonycTuMasi KOHIeHTparus BemiecTs, ganee — [1J1K). Poib xumuu B permeHnmn
HKOJIOTHUYECKUX MPOOIIeM.

Xumuueckuii 3xcnepumenm:

M3y4eHHE 00pa3I0B MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, MOJIMMEPHBIC MAaTEPUAIBI).

Meosicnpeomemnvwie ceasu

Peanuzanust MeXIpeAMETHBIX CBS3€H MPU M3YYCHHH XUMHH B 9 Kilacce OCYILECTBIISIETCS Yyepe3 HCIOIb30BaHUe KaK OOIIMX €CTECTBEHHO-
Hay4HbBIX TOHITHH, TaK U MOHSITHH, SBISIIOUIUXCSI CUCTEMHBIMHU JIJISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PAKT, THIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3, KIACCU(PUKALUS, MMEePUOTUTHOCTD,
Ha0II0IeHNE, SKCTICPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEITb, SIBIICHUE, MAPHUKOBBINA Y (EKT, TEXHOIOTHS, MAaTePUAIIbL.

@duzuka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHUJ, HU30TOMbI, PaIUOAKTHUBHOCTh, MOJEKYJa, SJICKTPUUECKUN 3aps,
MIPOBOAHUKY, MOJIYIPOBOIHUKH, IUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO0, OO0BbEM, arperaTHoOe€ COCTOSIHHE BEIIeCcTBa, ras, pacTBOD,
PacTBOPUMOCTh, KPHCTAUIMYECKasi PENIETKA, CIUIABBI, (PM3MYCCKHE BEIMYWHBI, CIUHHUIBI U3MEPCHHS, KOCMHYECKOE MPOCTPAHCTBO, ILIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEPAIbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPOAJIEMEHThI, MUTATEIbHbIE
BEIIEeCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTLTNBO, BOJHBIC PECYPCHI.
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IHLIINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUS MNPOI'PAMMBI IO XUMHUU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOI'O 00IIEro 00pa30BaHMs JOCTUTAIOTCS B X0/I¢ OOYUCHHUS XUMHH B €IMHCTBE YUCOHOH 1
BOCIIUTATEIBLHON JCATEIBHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHCKHMH COIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpPaBWIAMH M HOPMaMH IIOBEACHHS M CHOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHMS, CAMOPA3BUTUSA U COIMATH3AIHH
o0y4Jaronmxcs.

JIMYHOCTHBIC PE3YJIbTAaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBAThCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpPUCHTAIUN H
pacuIMpeHue OMbITa ACITEIPHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOT'O OTHOIIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY HACJICIHIO, TIOHUMAHHUS 3HAYCHUS XUMHUYCCKON HAyKH
B KM3HH COBPEMEHHOIO OOIIECTBa, CIOCOOHOCTH BJIAJACTh JOCTOBEPHOW HH(OpPMAIMEH O MEPEHIOBBIX JOCTHKCHUSX M OTKPBITUAX MHUPOBOH U
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA,

2) rpasKIaHCKOro BOCIIMTAHUS:

NpPECTABICHUS O COIMATbHBIX HOPMAx M IpPaBHIAX MEXIUYHOCTHBIX OTHOIICHHH B KOJJICKTHBE, KOMMYHHKATHMBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-MCCIIeI0BATEIbCKOM, TBOPUECKOW M APYrHX BHIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM
JeSITCIBPHOCTH TP BBIOJHCHUH YUYeOHBIX, MO3HABATCIbHBIX 3aJa4, BBIMOJHCHHUH XHMHYCCKHX OSKCICPUMCHTOB, CO3JaHHM YUCOHBIX IMPOEKTOB,
CTpEeMIICHHSI K B3aUMOITIOHMMAHHUIO U B3aMMOIIOMOIIY B TPOIIECCE ITON yueOHOH JeSITebHOCTH, TOTOBHOCTH OLICHMBATH CBOE MOBEJICHUE M MOCTY KU
CBOWX TOBApHIIEH C MO3UIIMKA HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBHIA TTOCTYITKOR;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEHICCTBE M XMMHYCCKOW PEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
COCTABIISIONIME OCHOBY JUIS TIOHMMAHHUS CYITHOCTH HAYyYHON KapTHHBI MHpA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C TIPUPOIHON CPEIO, O POJIM XUMHUH B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HaBaTEeIbHbIC MOTHBBI, HATIPABJICHHBIC Ha IMOJTyYEHUE HOBBIX 3HAHUI 110 XMMHUHU, HEOOXOAMMBIE /Tt 00BSICHEHUS HAOIF01aeMbIX TPOIIECCOB U
SIBJICHHH, TTO3HABATEIbHON, HH)OPMAIIMOHHON W YATATEIBCKOW KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIBHON paOOThl C YUCOHBIMH TEKCTaAMH,
CIPABOYHOM JINTEPATYPOH, TOCTYIMHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

HUHTEepPEC K OOYUCHHUIO W MO3HAHUIO, JTHOO03HATEILHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpPA30BaHMIO, MMPOSKTHOW U MCCIIEI0BATEIILCKOM
JEeSITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH U YPOBHS 00YUYEHHUS B TajbHEUIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HAHME I[CHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 KU3HU, OCO3HAHHUE MOCIICICTBHI
U HENPHUATHE BPEIHBIX MPHUBBIYCK (YIMOTPEOJCHHS alKOTrOJsl, HAPKOTHUKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJCHUS MpaBUi O€30MacCHOCTH TMPHU
00paIleHnH ¢ XUMHYCCKHUMH BEIIECTBAMH B OBITY U PEATbHOM KHU3HH,



5) TPy/10BOT0 BOCIUTAHUS

MHTEPEC K MPAKTHYECKOMY M3YUEHHIO MPOEeCcCHil U TpyAa pa3iIMuHOTrO poja, yBaKECHUE K TPYAY U PE3yJIbTaTaM TPYAOBOH AESTEIBHOCTH, B TOM
YHCIIe HA OCHOBE MMPUMEHEHHUS IPEAMETHBIX 3HAaHUH 110 XUMHUH, OCO3HAHHBII BBIOOP MHAMBUAYAIbHOMN TPAEKTOPHH ITPOIOJDKEHIS 00pa30BaHUS C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeurHoi nmpodecCHOHATBHON AEATENbHOCTH U
Pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh a/IaITHPOBATHCS B MPO(EeCCHOHANBHOM cpeie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTMYECKHU IeJIeco00pa3HOe OTHOUIEHHE K MPUPOJIe KaK MCTOYHHUKY JKHU3HH Ha 3emie, OCHOBE e CYIIeCTBOBAHMS, MOHUMAHUE IIEHHOCTH
3JI0POBOTO U Oe301macHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTH
COOJIIO/ICHHSI TPAaBUII 0€30MACHOTO MOBEICHUS MPH PAdOTE C BEIISCTBAMH, a TAKIKE B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MTOJy4aeMble TP U3yYSHUH XHUMUH, JUIS PEIICHHS 3314, CBSI3aHHBIX C OKPYXXaoLIeil MPUPOAHON Cpemoi, At
MIOBBIIIICHUST YPOBHS 9KOJIOTHYECKOH KYJIBTYpPBI, OCO3HAHHS TJI00AIBHOTO XapakTepa AKOJOTMYECKUX MPOoOJIeM M MyTeld MX PEUICHUS MOCPEICTBOM
MCTOAOB XMMHUH, SKOJOTHUICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCSA UM B HO3HaBaTCJIBHOﬁ, KOMMYHI/IKaTI/IBHOI\/JI u COIII/IZUH)HOfI IIPaKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe meranpenMeTHBIX pe3ylIbTaTOB BBIICIAIOT 3HAYMMBIE sl (POpMUPOBAaHUS MUPOBO33PEHHUS OOICHAYYHBIE OHATHS (3aKOH, TEOpus,
NPUHIINI, TUIIOTe3a, (aKT, cUCTeMa, MPOLECC, SKCIEPHUMEHT U JPYroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX NpenMerax H
MO3BOJISIIOT HA OCHOBE 3HAHWW M3 3TUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O IEIOCTHOW HAYYHOW KapTHHE MHpPA, M YHHBEPCAJIbHBIC Y4eOHbIC
[[ef/'ICTBI/I?I (HOBHaBaTCJII)HI)IC, KOMMYHHKAaTHUBHBIC, pern?ITI/IBHBIe), KOTOPBIC 00€eCIIeYnBaIoOT (bOpMI/IpOBaHI/Ie TOTOBHOCTU K CaMOCTOATCIIbBHOMY
TUTAHUPOBAHHIO U OCYILECTBIICHUIO YIeOHOM AEATEILHOCTH.

IMo3naBaTebHBIE YHUBePCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1ornyeckue aeiicTBus:

YMCHUA HCIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA MPH OCBOCHUU 3HAHWH: PaCKpBIBATE CMBICIT XUMHYCCKHUX TTOHATHH (BBII[eJ'I?ITB nux
XapaKTepHbIE MPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C APYTHMMH MOHSATHSIMH ), UCIIOJIb30BaTh TIOHATHUS 151 O0BSICHEHHS OT/IENIbHBIX (PaKTOB U SIBICHHH,
BBIOMpATh OCHOBAHMUS M KPUTEPHH JUTA KITaCCH()UKAIIMY XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIMi, yCTAaHABIMBATH MPUIHHHO-CIIEICTBEHHBIE CBSI3U
MCXKOY 00BEKTAMU HU3YUCHUS, CTPOUTD JIOTHYCCKUEC PACCYKACHUA (I/IHI[yKTI/IBHI)IG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), J€JIaTh BBIBOJAbBI U 3aKJIIOUYCHU S,

YMEHHE PUMEHSTh B IIPOIecce MO3HAHUS MOHATHS (IIpeIMETHbIE U METalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJb3yEMbIE B
XHMUH, TPe0Opa3oBBIBATh ITUPOKO MPUMEHSIEMBbIE B XUMHUHU MOJICIIbHBIC TIPE/ICTABIICHUS — XUMUYECKHUi 3HaK (CHMBOJI DJIEMEHTA), XUMUUECcKast popmMyia
U ypaBHEHUE XHMHUYECKOH pEaKkUUH — NpPU PEUICHWH y4eOHO-TI03HABATENBHBIX 33/1a4, C YYETOM OTHX MOJICIBHBIX NPEICTABICHUN BBHISIBIATH H
XapaKTCPU30BaTh CYIICCTBCHHBIC ITPU3HAKN N3YYaCMbIX 00BEKTOB — XUMHUUYECKUX BEHIECCTB U XUMHNYECKUX peaKHHﬁ, BBISIBJIATDH 06HH/IG 3aKOHOMEPHOCTH,
MPUYUHHO-CIICACTBCHHBLIC CBA3H U ITPOTHBOPECYH B U3YHACMBIX ITPOLECCaxX U ABJICHHUAX.

ba3oBble uccienoBarebCKue AeHCTBHA:
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YMEHHUE UCIIOJIb30BaTh NOCTABICHHBIC BOMPOCHI B KAUECTBE HHCTPYMEHTA MMO3HAHMUSA, A TAK)KE B KAUECTBE OCHOBBI JUIsI (JOPMHUPOBAHUS THIIOTE3HI
10 IIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CY)KICHUH;

IPUOOPETEHHUE OIBbITA IO MJIAHUPOBAHUIO, OPTaHU3alMU U IIPOBEACHUIO YUEHHUUECKHUX HKCIIEPUMEHTOB, YMEHUE HaOII0/1aTh 32 X0JJ0M IIpoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (HopMyaupoBaTh 000OLICHUS W BBIBOJABI 10 pe3yJbTaTaM HPOBEIEHHOTO OIBITA, MCCIEIOBAHMUSA,
COCTaBJIATh OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yYMEHUE BbIOMpaTh, aHAJIIM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PAa3IUYHBIX BUJOB U (OPM MPEACTaBICHUS, IOIYy4aeMyl0 U3 pa3HbIX
MCTOYHHKOB (HAYYHO-TIONMYJISIpHAsl JIUTEpPATypa XMMHUYECKOTO COJEpKaHMs, CIIpaBOYHBIE MocoOus, pecypchl MHTepHETa), KPUTHYECKU OICHUBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHUE NPUMEHATh Pa3IMuHble METO/bl U 3alpOoChl IpU MOUCKE M 0TOOpe MH(OPMAIMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAUMBIX JUIS
BBINOJIHEHUS] Y4E€OHBIX M I103HABATEIbHBIX 3aJau OINpPENeNEHHOr0 THUIA, MPUOOpPETeHHE OIblTa B O0JACTH MCIOJIb30BAaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTUH, OBJaJE€HUE KYJIbTYpOW aKTHBHOI'O HCIOJIb30BAaHHUS PA3IUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpATH
ONITUMAJIEHYIO (POPMY MPEACTABICHUS HHPOPMALIUN U MILTFOCTPHPOBATH PEIIaeMbIe 33/1a4K HECIIOKHBIMU CXEMaMH, IharpaMMaMu, TIpyTuMu popMaMu
rpauKu U UX KOMOMHAITUSIMU;

YMEHHE UCIO0JIb30BaTh M aHAJIM3UPOBATH B IIpoliecce yueOHOM U UCCIIeI0BaTEIbCKON AATEIbHOCTH HH(OPMALIMIO O BIUSHUN IPOMBIIIIJIEHHOCTH,
CEJIbCKOI'0 XO35ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOAHOMN Cpebl.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eHCTBUSA:

YMEHHS 337aBaTh BOMPOCHI (B XOJ€ JAuanora M (MiaM) JUCKYCCHM) MO CYLIECTBY OOCYXJaeMoW TeMbl, ()OPMYIMPOBATH CBOU MPEIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEUI0OKEHHOM 3a]a4n;

YMEHHMS MPEICTaBIATh MOJYYEHHbIE PE3yJbTaThl MO3HABATEIbHOM JESITENbHOCTH B YCTHBIX M IMUCBMEHHBIX TEKCTaxX; JeJIaTh MPE3EHTALUI0
PEe3yIbTATOB BBHIOTHEHUS! XUMUUECKOTO IKCTIEPUMEHTA (J1a0OpaTOPHOTO OMBITA, JIA0OPATOPHOU pabOThI 10 UCCIEOBAaHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW I0O3HABATEIbHOW M MCCIENOBATENbCKOM NESATEIbHOCTH NPU PELICHUU
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yuéra OOLIMX MHTEPECOB U COIJIACOBAHMS MO3MLMNA (0OCYXIeHUS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEWCTBUH, OIIpe/IeTICHIE KPUTEPHUEB 110 OLIEHKE KaueCTBa BBIIIOJIHEHHON pabOTHI U IpyrHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHE CaMOCTOSITENIbHO ONpEIeNsATh ILeNu JCATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBaTh M TPH HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENbHOCTh, BHIOMpaTh Hanbosiee 3 PpexTUBHBIE CIOCOOBI pelieHusl Y4eOHbIX M MO3HABaTENbHBIX 3a/1a4, CAaMOCTOSITENLHO
COCTaBJISATh WM KOPPEKTHUPOBATH MPEUIOKEHHBIN aITOPUTM JACUCTBUI MPH BHIMOIHEHUU 3a/1aHUH C yY4ETOM MOIY4EHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJIYUEHHOI'O pe3ysibTaTa 3asiBICHHON 1IeJH, YMEHUE UCIOJIb30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHHM.
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NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yIbTaToB O OCBOCHUIO 0053aTEIBHOIO COJICPIKaHMUs, YCTAHOBICHHOTO JaHHOH (enepanbHOi pabouell mporpaMmoii,
BBIJICIISIFOT: OCBOCHHBIE 00YYarOIIMMHUCS HayYHbIC 3HAHHS, YMEHHS U CIOCOOBI ACHCTBUH, crieruduieckue Uit MpeaMeTHON 00acTu «XUMHUsD, BHJIBI
AEATENLHOCTH TI0 TOJIyYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH, IPE0OPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYaIHIX.

pacKpbIBaTh CMbICJ OCHOBHBIX XUMUYECKHUX ITOHATHI: aTOM, MOJICKYJIa, XAMUYECKUM 2JIEMEHT, MPOCTOE BEUIECTBO, CJI0KHOE BEUIECTBO, CMECh
(omHOpOHASL M HEOJHOPO/AHAS), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsi ¥ MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JOJid XMMHYECKOTO JJIEMEHTa B COCAUHEHWH, MOJSPHBIA O0BEM, OKCHUJ, KHCIOTa, OCHOBAHHE, COJb,
AJIEKTPOOTPHUIIATEIPHOCTD, CTENCHb OKHUCIICHHS, XHUMHYECKas peakius, Kiaccupukamus peakiui: peaklud COSAVMHEHUS, DPEaKIuu
pa3lIOKCHUS, PEaKIMKM 3aMEIIEHUs, peaKIMu OOMEHa, dK30- M DHIAOTCPMUUYECKHE PEAKIMH, TEIIOBOW 3(P(dEKT peakuuu, SApO aroma,
9JICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, paIuyC aTOMa, XUMHUUYECKasl CBSI3b, OJISIPHAS U HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MIOHHAS CBSI3b,
WOH, KaTUOH, aHHOH, PacCTBOP, MAacCcOBas J10JiA BeIIeCcTBa (MPOIICHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U IPUMEHSTh 3THU MOHITHUS [IPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUI;
WCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIUi;

OTIpE/IETATh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHMSAX, CTETMEHb OKHCIEHHUS JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEASIEHHOMY KJIacCy COCIMHEHHH 1Mo ¢GopMyrnaMm, BHJ XUMHYECKOW CBs3U (KOBaJEHTHAs M HMOHHAs) B
HEOPraHWYECKUX COCTMHEHUSX;

packpsiBaTh cmbicha Ilepuogunueckoro 3akona I. M. MenneneeBa: I€MOHCTPUPOBAaTh MOHMMAHHE NEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJIOkKeHU B [lepnoauyeckoil cucreme, 3aKOHOB COXPaHEHHUSI MACChI BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOraipo;

OMHCHIBaTh M XapakTepu3oBaTh TaOmuuHyio (opmy Ileprognyeckoil cUCTEMbl XMMUYECKHUX JJIEMEHTOB: pPa3jiMyuaTh TOHATHUS «TJaBHAS
noarpynna (A-rpynmna)» u «modoyHas noarpymnmna (b-rpymma)y», Massie U O0NblINe TepruoIbl, COOTHOCHTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuoguueckas cucrema xumudeckux snemeHToB J[. M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif spa, 0011Iee YMCIIO0 MIEKTPOHOB U pacipeiesIeHuEe UX 10 AIEKTPOHHBIM CJI0SIM);
KJIACCU(UIIUPOBATH XUMUUECKHE JIEMEHTHI, HEOPTaHINYECKHE BEIIeCTBA, XUMHUECKHUE PEeaKIIuH (110 YUCTY U COCTaBY YYACTBYIOIINX B PEAKIIMH
BEIIIECTB, 10 TeIIoBOMY 3 dekTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBONCTBA BEIIECTB pAa3MYHBIX KJIAcCOB, MOJATBEpXKIas OMHCAHHE MPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
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IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3ABUCUMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IIPOTEKAHUSI XUMHUUYECKHUX MPEBPALICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO TOI0 XMMUYECKOT0 SJIEMEHTA 10 POPMYJIe COSTUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTh PACUETHI IO YPABHEHNUIO XUMUYECKON peaKuy;

NPUMEHSATh OCHOBHBIC OIEpAallMU MBICIUTEIBHON NESATEIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3alHIO,
KJ1acCU()MKALUIO, BBISIBJICHUE MPUYMHHO--CIICACTBEHHBIX CBA3CH — JUISI U3YYEHUS] CBOMCTB BELIECTB U XMMHUYECKHX PEaKIUil, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOII0ACHUE, U3MEPEHHE, MOJICTTUPOBAHIE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIIeZIOBATh MPaBHUJIAM IOJIb30BAaHMSI XMMUYECKOH MOCY10# 1 1ab0paTOpHBIM 000PYAOBaHUEM, a TAKXKE MPaBUIaM OOPAIICHHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIMSAMH MO BBIIOJHEHHIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYSHHIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOoZIOpO/1a U KUCJIOPOAA), IPUTOTOBJIEHUIO PACTBOPOB C OIPENEIEHHON MacCOBOM J10J1el paCTBOPEHHOTO BEILIECTBA, IUIAHUPOBATh U IPOBOAUTH
XUMHAYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB IMIETIOYEH M KHUCIOT C IMOMOINBI0 HWHIMKATOPOB (JIakMyc, (eHoI(TaneHH,
METHJIOPAHXK U IPYTHE).

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, IPOCTOE BEIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEINIEHb OKHMCIICHUS, XMMUYECKas peakius, XMUMHUUYECKas CBs3b, TEIUIOBOU
3¢ (deKT peakuuu, MOJIb, MOJISPHBIH 00BEM, PACTBOP, ANIEKTPOIUTHI, HEAEKTPOIUTHI, JIEKTPOIUTHUECKAs JUCCOLUAIUS, PEAKIIMY HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpATHMBIC pPEaKIWH, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTEb, BOCCTAHOBUTEJb, OKHUCICHHE M BOCCTAaHOBJIEHHE, aJUIOTPONUs, aMPOTEpHOCTh, XUMHUYECKas CBS3b (KOBaJEHTHAs, MOHHAs,
MeTaJuInYecKas), KpUCTaIMUecKasi peleérka, KOppo3us METauIOB, CIUIaBbl, CKOPOCTh XMUMMYECKOW peakIUH, MpelesbHO J0MyCTHMast
koHuentpauus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TH MOHSTHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHU;
UCI0JIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKLIUii;

OTIpE/IEIIATh BAJIEGHTHOCTh U CTETIEHb OKMCIEHUS! XUMHUECKUX 3JIEMEHTOB B COEUHEHUSX Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJacCcy CO€JUHEHUH 1Mo (opMmyiaM, BHJ XUMHUYECKOW CBS3M (KOBaJIEHTHAas, MOHHAs, METaJUIMUYEeCcKas) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsA] HOHA M0 XMMHUYecKoi (opMyrne, XapakTep cpelbl B BOAHBIX PAacTBOpPax HEOPraHWYECKUX COEJUHEHUH, THII
KPUCTAJINYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbici Ilepnoanueckoro 3akona [[. M. MenzneneeBa M N€MOHCTpHUPOBATh €r0 NMOHMMAaHHUE: ONMUCBHIBATH U XapaKTEpU30BaTh
Tabnuunyto Gopmy [lepuonnyeckoil cucTeMbl XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHATUS «TJ1aBHAs noArpynna (A-rpymnmna)» u «1mododHas
noarpymnma (b-rpymnmna)», Maiibie 1 00IbIIHE TEPUOIBI, COOTHOCUTH 0003HAUYCHHSI, KOTOPHIE UMEIOTCS B TIEPHOUIECKON TaOIHIIe, C YUCITOBBIMU
XapaKTepUCTHUKAMU CTPOCHMSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjipa, oOliee YUCIO JIEKTPOHOB U paclpelieieHue UX 10
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OJICKTPOHHBIM CHOﬂM), O6’b$ICH$ITB O6H_II/I€ 3aKOHOMCPHOCTHU B UBMCHCHHUU CBOICTB 3JIEMEHTOB U UX COCI[I/IHGHI/If/’I B IIpCJciiax MaJlbIX IICPHUOI0B
Y TJIaBHBIX TOJATPYII ¢ YY4ETOM CTPOSHHS UX aTOMOB;

KJ'IaCCI/I(I)I/II_[I/IPOBaTb XUMHYCCKUC 3JICMCHTDBI, HCOPTaHNYCCKUC BCUICCTBA, XUMHUYCCKUEC PCAKIIUU (HO YHUCITY U COCTaBy YHAaCTBYIOIIUX B pCAKIIUHN
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CIEHU(PHUSCKHE XMMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOJTBEPXK/as OMUCAHUE
MPUMEPaMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUYCCKHX PEaKIIUii;

COCTABIISATh YPABHEHUS IEKTPOTUTHYCCKON TMCCOIUAIINN KUCIIOT, IEJI0YeH U COJICH, TIOJHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIIUi HOHHOTO
oOMeHa, ypaBHEHUS peaKInil, MOITBEPKAAIONINX CYIIIECTBOBAHNE T€HETUYCCKON CBSI3U MEX/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh CYINIHOCTh OKUCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPESICTBOM COCTABJICHUS 3JICKTPOHHOTO OalaHca dTHUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTU OT UX CTPOCHHS, BO3MOXXHOCTH MPOTCKAHHUS XMMUYCCKHX MPEBPAIICHUN B Pa3TUYHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTO XMMUYECKOTO AJIEMEHTA 110 (POPMYJIe COSTUHCHHUS,
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIuH;

COOJIFOIaTh TIPaBUIIA MOJIb30BAHUS XUMUYECKOHN MOCYI0N ¥ JIa0OpaTOPHBIM 00OPYIOBAaHHEM, a TAaK)KEe MpaBHUiIa OOPAICHHUS C BEIIECTBAMU B
COOTBCTCTBHUH C MHCTPYKUUAMU 10 BBITTOJITHCHUTIO JIa60paTOpHI>IX XUMHYCCKUX OIIBITOB I10 IMMOJTYYCHUIO U CO6I/IpaHI/IIO F33006pa3HBIX BCIICCTB
(amMmaka U yrieKucioro rasa);

IMPOBOAWTL PCAKIHHU, MOATBCPIKAAIOIINC Ka4eCTBEHHBIA COCTaB PA3IMYHBIX BEIICCTB: PACIIO3HABATH ONBITHBIM HyTeM XJIopuna-, 6pOMI/I}1-,
noaua-, kapOoHat-, pocdar-, CUIMKAT-, CyIb(daT-, THIPOKCUI-UOHBI, KATUOHBI aMMOHHUS U UOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OTIEPAIlMN MBICIUTEILHOW NEATSILHOCTH — aHAIU3 U CHHTE3, CPAaBHEHHE, 0000IICHIE, CUCTEMATH3AIIHIO, BBISIBIICHUE
MIPUYKUHHO-CIIEICTBEHHBIX CBSI3€d — /I U3Y4YEHHS CBOMCTB BEIIECTB M XUMUYECKUX PEaKIIMii, eCTECTBEHHO-HAyUYHbIE METOJbI MO3HAHUS —
HaOIo/IeHne, U3MEPEHNe, MOJICIIUPOBAHNE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).
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IV. TEMATHYECKOE INTAHUPOBAHHUE

8 Ki1ace
KoaudecTBO yacoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUIECKOI 5 0 4 bubmorexa LIOK
' p https://m.edsoo.ru/7f41837¢c
JIeSITEILHOCTH YeI0BeKa
19 BemtecTBa 1 xummdeckue 15 1 3 bu6mmoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 1 bubnuorexa [JOK
' OKCHUAX https://m.edso00.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax u 8 1 bub6nuorexa [IOK
' COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bu6mmorexa [IOK
2.4 . 11 1 5
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAasI
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
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[lepuoauueckuii 3aKOH U
31 IIepnoanueckas cucrema 7 0 1 bubnuorexa [IOK
' XMMHYECKHX 3j1eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKasi CBA3b. Bu6 1OK
nonMoTeKa
3.2 o - 8 1 0
KHCIMTEIBHO https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKLIUU
bubmuorexa [JOK
nu 15
TOro HO pasneity https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
P P https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 16
I[TPOT'PAMME
9 kJ1acc
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uu¢poBbIe
Ne ni/m P Kourpoabnbie IIpakTuyeckue (ubp )
MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Pa3nes 1. BemecTBo U XuMH4yeckmne peakuun
11 IToBTOpenue u yriyOneHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 5 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. 8 1 2 bubnmoreka [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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

19




Hroro no pazneny

17

Pa3gen 2. HemeTaaabl M HX COeAUHEHU ST

21 OO6m1ast xapaKTepruCTHKa XUMHYECKHUX 4 bubnnoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
2.2 aneMmeHToB VIA-rpymnel. Cepa u eé 6 bubnnorexa [IOK
' PYIHIBL 2-€p https://m.eds00.ru/7f41a636
COEIUHEHHNS
OO01mmas XxapakTepruCTHKa XUMUIECKUX
2.3 351eMeHTOB VA- mbl. A30T, Gocdop u ux 7 bubmmorexa [IOK
' TPYHIBL ’ p https://m.edso00.ru/7f41a636
COEIUHEHHNS
OO1as XxapaKTepUCTUKA XUMHUYECKAX
2.4 3J1eI;eHT0§ IVAI-:)F nbl. YTIIEPOO U 8 bubmnorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Htoro no pazneny 25
Paznen 3. MeTaJLIBLI U HX COeAMHEHUS
. bubmuorexa [JOK
3.1 Obmpae CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2 B i 1
3 KHEHITEe METAIIBI M NX COSINHEHHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u okpyxamwomas cpeaa
4.1 BemiecTBa 1 MaTepHabl B )KU3HU YEJIOBEKA 3 bubnmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Hroro o pazneny 3

20




PesepBHOE Bpemst

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

22

K mporpamme mpenycMOTpeHbl TPUI0KEHUS:

ITpunoxxenneNel:Kanengapao-remMatndeckoe i1aHUPOBAHUE C JTUCTOM KOPPEKTUPOBKHU

[Tpunoxenue Ne 2 : @oHJ OIIEHOYHBIX CPEJICTB
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