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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o npeamety «Xumust» 4 11 kinacca (yriayOJaeHHOTO ypOBHSI) cOCTaBjIeHa Ha OCHOBE:!

- @enepanbHOl 00pa30BaTENFHON MPOrpaMMBI cpeHero odiero oopasosanus ot 18.05.2023 Ne371

- denepanbHOTrO TOCYIAPCTBEHHOr0 00pa30BaTENbHOTO CTaHAApPTa CpPEeAHEro oodmero oodpazoBaHus (yTB. mpukazoM MunucrepcTBa oOpasoBanus U Hayku P® ot 17 mas
2012 r. Ne 413) ¢ usmeHenusamu Ha 12 aBrycra 2022 r.

- IIpukaza Munnpocsemenuss Poccuu ot 09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHMH B HEKOTOpble MpHKa3bl MuHHcTepcTBa mpocsenieHuss Poccuiickoit denepanumy,
Kacaomuecs (efepanbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYaIBHOTO OOIIEro 00pa30BaHMs, OCHOBHOTO OOIIEro 0OOpa3oBaHHMS U CPEIHEro OOIIero o0pa3OBaHUSDY
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunucrepcTBa npocsemnieHus: Poccuiickoit ®enepamun ot 8 okTsops 2025 r. Ne 729 «O BHeceHMM M3MEHEHHWH B HEKOTOpbIC NpHKa3bl MUHHCTEpCTBA
npocenienus: Poccuiickoit denepanum, kacaromuecs (eaepalbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAayallbHOTO 00IIero oOpa3oBaHMs, OCHOBHOI'O 00IIero o0pa3oBaHus U
cpemHero o0mero 00pa3oBaHM.

- Ilpukaza Munnpocsenienuss Poccuu ot 10.11.2025 Ne 808 O BHeceHMM W3MEHEHUWU B HEKOTOpPHIC MpHUKa3sl MuHHCTEepCcTBa MpocBerienns Poccuiickoit deneparum,
Kacaromuecs eiepaibHBIX 00pa30BaTeNbHBIX IPOrpaMM HayaIIbHOTO 00IIIero 00pa3oBaHus, OCHOBHOTO OOIIIEro oOpa3oBaHus U CpeJHEro o0mero oopa3oBaHus

- IIpukaza Munnpocsemnieaust Poccun ot 08.05.2026 Ne 316 «O BHecenun m3MmeHeHUi B [Iopsmok opraHmM3aIiiu U OCYIIECTBICHUS 00pa30BaTEILHOW ACSITEILHOCTH I10
OCHOBHBIM 00II[€00Pa30BaTEIbHBIM IIpOrpaMMaM - 00pa3oBaTE/IbHBIM MPOrpaMMaM HA4YaJIbHOTO OOINEro, OCHOBHOIO OOIIEr0 M CpeaHero ooiiero oOpa3oBaHMs,
YTBEpXKACHHBIN MpuKkazoM MuH#cTepcTBa npocsemenus Poceuniickoit @epepamun ot 22.03.2021 No115»

- OcHOBHOM 00111€00pa30BaTENbHON IpOrpaMmbl cpenHero obiiero oopasosanns MAOY UYepeuinesckoi COILI

- Yyebnoro miana punuanra MAOY Yepeuiuesckoit COI «Axusipoeckas COLLy, yrBep:kaeHHOro npukaszom aupexropa Tpodumoroii C.A. ot 29.08.2026 roma Ne 127-
O/l u cormacoBanuoro 28.08.2026 roga Ha 3acenanun Y rpasJstomniero cosera MAOY Yepsumerckoit COIL mpoTtokon Nel2

- [Iporpammer Boctutarmst MAQOY Uepsumerckoit COIL

XuMus Ha YpOBHE YITyOJIEHHOTO M3YUCHHS 3aHMMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYIHOro oOpazoBanus ydammuxcs 10—11 kimaccoB. M3ydenue npemmera,
peanu3yemoe B ycinoBHsx auddepeHippoBanHoro, npodmibHOro 00ydeHus, TPU3BaHO 00eCIIeunTh 00IIe00pa3oBaTeNbHYI0 H OOIIEKYIETYPHYIO TIOATOTOBKY BHITYCKHUKOB
IIKOJIBI, HEOOXOIUMYIO JUIS ajanTalMd WX K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HM B COIUYME, a TaKKe Ui MPOMODKEHMsI OOydYeHHs B OpraHH3aIusIx
podecCHOHANTBEHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SIBJISCTCS OJJHON M3 MPHUOPUTETHBIX JUCIIUILINH.

B mporpamme o XxuMun Ha3HaAYeHHE TpeaMeTa « XUMISD» TOTyqaeT MOAPOOHYI0 HHTEPIIPETAIIUIO B COOTBETCTBHH C OCHOBOMNONararomumMu nonoxenu smu GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIel, COMepKaHuUs, PEe3yIbTaTOB 00yYEHHs U TpeOOBaHHI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. CBUICTEIHCTBOM TOMY SIBIISIFOTCS CIIETYIONIHE
BBIMOJTHSACMBIC IPOTPAMMON 0 XUMHU (PYHKITUH:

WH(POPMAITMOHHO-METOJUUECKAas, peaau3alrs KOTOpOoi oOecreurBaeT MojdyvueHUue MPEICTaBICHHS O IeNsIX, COJACPKaHUH, OOIIeH CTpaTeruu OOydYeHHS, BOCIIUTAHUS U
pa3BUTHS 00YYAIONIMXCS CPEACTBAMHE MPEIMETa, U3Y4aeMOro B paMKax KOHKPETHOTO MPOQIIS;

OpraHU3aIMOHHO-TUIAHUPYIONIAs, KOTOpas MpeaycMaTpUBACT ONpEACICHUE: MPHHIMIIOB CTPYKTYPUPOBAHUS M IMOCIECIOBATEILHOCTH W3y4eHHs y4eOHOro marepuana,
KOJTMYECTBCHHBIX M KAYECTBEHHBIX €0 XapaKTePUCTHK; MOIXOMOB K (OPMHUPOBAHHUIO CONEPKATEIHHOW OCHOBBI KOHTPONS M OLICHKU OOpa30BaTEeIbHBIX JIOCTHIKCHHI
00Y4YaroIIMXCsl B pAMKaxX UTOTOBOM aTTecTaliu B (hOpMe SHHOr0 roCcyIapCTBEHHOr0 3K3aMeHa 10 XUMHHU.

IporpaMma jijist yriryOIEHHOTO U3YUEHUSI XUMHUU:

YCTAHABJIMBACT WHBAPUAHTHOE TMPEJAMETHOE COJEpIKaHKe, 00s3aTenbHOE Ui W3YYeHHS B paMKaxX OTACNbHBIX Mpoduied, mpemycMaTpUBaeT paclpeacicHue |
CTPYKTYPUPOBAHHUE €r0 MO KJIACCaM, OCHOBHBIM COJIEPKATELHBIM JIMHUSM/pa3JiesiaM Kypca;

JIa€T MpUMEepHOe pacipesielieHue yaeOHOro BpeMEHH, PEKOMEH TyEeMOT0 JIJIsl H3yYeHHSI OT/ICIIbHBIX TEM;



npeAaraeT MpUMEpHYIO MOCIEA0BaTENbHOCTh H3YUeHUS YIeOHOro MaTeprala ¢ y4ETOM JIOTHKHU MIOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEKIPEIMETHBIX CBSI3EH;

naéT METOANYECKYIO MHTEPIPETALUIO LeNel U 3a1ad u3ydeHus IpeaAMeTa Ha yriyOnEHHOM ypOBHE € Y4ETOM COBPEMEH HBIX MPUOPHUTETOB B CHCTEME CPEIHEro O0IIEero
00pa3oBaHUsl, COACPKATEIbHOM XapaKTEPUCTHKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOSHMS OCHOBHOH 00pa3oBaTeNbHOW IMPOrpamMMbl CpemHero oOmero obpa3oBaHUs
(TMYHOCTHBIX, METANpPEAMETHBIX, MPEAMETHBIX), 8 TaKkKe C Y4ETOM OCHOBHBIX BHAOB y4eOHO-TIO3HABAaTENbHBIX ACHCTBUN OOyYaromerocs Mo OCBOCHHUIO CONEPKaHUS
npeaMera.

[lo Bcem Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XHMHUH NPEIyCMOTpEHa MPEEMCTBEHHOCTh ¢ O0Y4YeHHEM XHUMHH Ha YpOBHE OCHOBHOTO 0OIIEro o0pa3zoBaHHs. 3a
MpeAenaMyd YCTaHOBJICHHON MPOTPaMMON MO XMMHUHW 00s3aTeNbHON (MHBAPUAHTHOW) COCTABISIIONICH COZEp KaHUs y4eOHOTO MpeaMeTa «XUMHs» OCTaéTcsl BO3SMOXKHOCTh
BBIOOpA €ro BapMaTUBHON COCTAaBIISIONIEH, KOTOPAst JOJDKHA ONPEENsIThCS B COOTBETCTBUM C HAIPABJICHHEM KOHKPETHOTO MPOQUIIst 00ydeHusI.

B coorBercTBuM ¢ KoHIeNTyanbHbIME noyiokeHussMu OT'OC COO o Ha3HaueHWM MpenaMeToB 0a30BOro M yriyONEHHOro ypoBHEH B cucteMe audQepeHIInpoBaHHOTO
00y4eHUs] Ha yPOBHE CPEIHEro oomero o0pa3oBaHHus XMMUS HA YPOBHE YriyOJIIEHHOTO M3YyUEHHs HAMpaBJieH HA peaii3alio PEeMCTBEHHOCTH € TOCIIEAYIONUM 3TaoM
MOJYYEHHUs] XMUMHUYECKOro 00pa3oBaHWs B PaMKaxX HM3YUEHHs CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHYECKHX JUCIHUILUIMH B By3aX M OpraHHM3allUsAX CPETHETrO
npodeccuoHaNbHOr0 00pa3oBaHus. B 3Tol cBs3M m3ydeHue mpeamera «XHUMHS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha paCIIUpEeHHe M YriryOJeHHe TEOpEeTHYECKOW U
MPAKTUYECKOH MOJrOTOBKH OOYYarOIMXCS, BHIOPABIIUX ONpenesIEHHBIN Npoduib 00y4YeHHs, B TOM YHCJE C MEPCHEKTHBON MOCIENYIOMEro MOMydYeHUss XUMHYECKOTO
00pa3oBaHus B OpraHu3alusix rnpogeccuonanbHoro oopazosanus. Hapsiny ¢ atum, B ceere TpedboBanuit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHUS (elepaabHOMI
00pa3oBaTeNnbHON TPOrpaMMBbl CPEIHETO OO0IIEero oOpa3oBaHMs HM3yUEHHE INpenMeTa «XHUMHUS» OPHEHTHPOBAHO TAKXKE Ha pElIeHHEe 3a/1ad BOCIUTAHUS M COIHAIBHOTO
pa3BUTHs 00yUYaIOLIMXCs, Ha (POPMUPOBAHNE Y HUX OOIIEHHTE/UICKTYaIbHBIX YMEHUH, YMEHHH PallMOHAIU3AIMH YI4eOHOr0 Tpy1a U 0000IIEHHBIX CIIOCOOOB JSITEILHOCTH,
UMEOIIMX MEXIUCIMIIMHAPHBIN, HAAMPEMETHBIN XapakTep.

CocCTaBisIOMUME TIpeMeTa «XUMHSD» Ha YPOBHE YIITyONEHHOTO M3y4eHHs SBILSIFOTCS YIIIyOnéHHbIe Kypchl — «Opranndeckas XxuMusi» U «OOmas 1 HeopraHndeckas
xumus». [Ipu onpeneneHny MOAX0ON0B K 0TOOPY U CTPYKTYPHOM OpraHU3allMU COAEPXKAHUA 3TUX KYpCOB B IIPOrpaMMe IO XMMHUH 3a OCHOBY IpHHATH nonoxkeHus OI'OC
COO o paznmrausix 6a30Boro U yriay0a€HHOr0 YpOBHEH H3yUeHUS TIPEIMETa.

OcHoBy copepkaHus KypcoB «OpraHuueckas XuMus» U «OO011ast 1 HEOpraHUYecKasi XUMUS COCTABIISIET COBOKYITHOCTh IPEIMETHBIX 3HAaHUH U YMEHUH, OTHOCAILIUXCS K
0a30BOMY ypPOBHIO M3y4YeHHs IpeAMeTa. JTa CUCTeMa 3HAHUH MOydaeT ONpeAeiIEHHOE TEOPEeTHUYECKOE JIONOJHEHUE, MO3BONIAIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO
Oonpmii 006EM (pakTOmOrMUecKoro Mareprana. Tak, Ha yriayOJnEHHOM ypOBHE H3yUeHHS MpeaMeTa o0ecriedeHa BO3SMOKHOCTh 3HAYUTENBHOTO yBEITNIEHNST 00hEMa 3HAHUHA
0 XMMHYECKHX 3JIEMEHTaX M CBOICTBAaX WX COCAMHEHMH HAa OCHOBE pAaCIIMpPEHHs U YIIyOJNeHHs HPEACTaBICHUH O CTPOECHHM BEIIECTBA, XUMHYECKOH CBSI3U U
3aKOHOMEPHOCTSAX IIPOTEKAHUS DPEaKLuil, pacCMaTpUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOW KHHETHMKM M TEPMOAMHAMHKH. [3ydeHHe NepuoIu4ecKOoro 3aKoHa U
[leprnoguueckoil CHCTEMbl XMMHYECKHX 3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHHWYECKMX IPEICTaBICHUSIX O CTPOCHHM aToMa. XHUMHYECKas CBA3b
OOBSACHSIETCS C TOUKH 3PEHMS YHEPreTUYEeCKUX N3MEHEHUH NMpH € 00pa30BaHMU M PaspyLICHUH, a TAKXKe C TOYKU 3PEHHUs MEXaHHU3MOB e 00pa3oBaHus. M3yueHue TUIIOB
peakuuii momonHseTcs: (GOpMUPOBaHUEM MPEACTABICHUI 00 3JEKTPOXMMHYECKHX IPOLECcCcaX W 3JIEKTPOJIM3E PacljlaBOB M PacTBOPOB BellecTB. B Kypce oprannueckoit
XMMUH TIPH PACCMOTPEHUHN PEAKLMOHHOW CIIOCOOHOCTH COCOMHEHHMH yIemsieTcsi 0co00e BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3(QeKTax, 0 B3AUMHOM BJIMSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3Max PeaKLuil.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COIECP)KaHHUE KypCOB XMMHHU YIIIyOJIEHHOrO YpOBHS M3YYEHHs IJISl KJIAcCOB OmpeAenéHHOro mpodmis (IJaBHBIM 00pa3oM Ha HUX
CTPYKTYPY M XapakTep IONOJIHEHUH K oOliell cucreMe MpeAMETHBIX 3HAaHWI) OKa3bIBAalOT BIUSHHWE CMEXKHBIEC MPEAMETHL. Tak, HanmpuMep, B COACPXaHUM IMpeaMeTa s
KJIACCOB XMMHUKO-(hn3ndeckoro npoduis 6ospinoe 3HaueHHEe OyIyT UMETh 3JEMEHThl yueOHOro Marepuana mno oomeil xumuu. [Ipu u3ydeHun npeaMera B JaHHOM cllydae
akUeHT OyZeT chenaH Ha OOIIHOCTb METOAOB ITO3HAHUS, OOIIHOCTH 3aKOHOB M TEOPHH B XMMHM M B (PU3MKE: aTOMHO-MOJIEKYJIsIpHasi Teopusi (MOJEKYJsipHas TEOpHUs B
(u3nKe), 3aKOHBI COXpPAHEHHUSI MacChl M SHEPTUH, 3aKOHbI TEPMOJUHAMUKH, JIEKTPOJIN3a, IPEACTABICHHS O CTPOCHUH BELIECTB U APYToe.



B T0 *Xe BpeMms B comepikaHUM IpeaMera Jjisl KJIACCOB XMMHKO-OHOIIOTHYecKoro npoduis OONbIIuil yaensHbIA Bec OyJeT UMeTh opraHnydeckas XuMus. B atom ciydae
MPEAOCTABIISETCS. BO3MOXKHOCTD JJIsl Oojee 0OCTOSATENBHOTO PACCMOTPEHUST XUMUYECKON OpraHn3alliy KIETKM Kak OMOIOrHYecKOl CHCTEMBI, B COCTaB KOTOPOH BXOMSAT, K
MpUMepy, TaKUe CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUMUABI, OCNKH, YTIIeBOIbl, HyKIEMHOBBIE KUCIIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOMCTBAX MpeNCTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIY>KAT OCHOBOH JJIsl U3YUEHHSI CYIIIHOCTH TPOoLEeccoB (poTocuHTe3a, IbIXaHUSs, HILEBAPEHUSI.

B mtane ¢gopmupoBaHMs OCHOB HaydyHOIO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJOB IO3HAHMS M OIbBITA MPAKTHYSCKOI'O0 TMPUMEHEHHS Hay4HBIX 3HAHUH
H3yUYeHHE TpenMeTa « XUMHS» Ha YriyOIEHHOM ypOBHE OCHOBAaHO HAa MEKIIPEAMETHBIX CBS3SX C YUeOHBIMHU TIPEIMETaMHU.

[Ipu n3ydyeHnn ydeOHOro mpeaMera «XWUMHs» Ha YriayOJIEHHOM YpOBHE TakKe, Kak Ha YPOBHE OCHOBHOTO M CpelHero oouiero odpazoBaHus (Ha 0a30BOM YPOBHE),
3aJaueil IepBOCTENICHHOW 3HAYMMOCTH SIBIIsieTCsl (JOPMHUPOBAHKE OCHOB HAYKM XMMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MMPAKTUYECKON NEITEIbHOCTH YelloBeKa
Y OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTYpHl. Perenre 3Toii 3a1aun Ha yriryOlI€HHOM YpOBHE M3yUYEHHUS ITpeIMETa MpeJIosaraeT pealn3alnio TakKuX 1eiei, Kak:

q)OpMHpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁl 0 MaTCpruajIibHOM €JUHCTBC MHPA, 3aKOHOMEPHOCTAX U IMO3HABACMOCTH SIBJICHUI npupoanl, 0 MECTEC XUMUU B CUCTEMEC CCTCCTBCHHBIX
HayK W e€ Beaylied poiu B oOecreYeHUH YCTOWYMBOTO Pa3BUTHsI YEIOBEUECTBA: B PEIICHHH MPOOJIEM JKOJIOTHMYECKON, SHEPTeTHUECKONH M MUIEBOH 0e30MacHOCTH, B
pasBUTUKU MEIUIMHBI, CO3JaHWHU HOBBIX MATCPpHAJIOB, HOBBIX HNCTOYHUKOB OHEPruu, B obecrieueHn paorOHAJIBHOI'O IMPUPOAOIIOIb30BaAHUA, B Q)OpMHpOBaHI/II/I
MHUPOBO33PEHUS U O0IIEH KYJIbTYphI YEIOBEKA, a TAKKE IKOIOTHUECKH 000CHOBAaHHOI'O OTHOIIICHHSI K CBOEMY 3/I0POBBIO M IIPUPOIHON CpeJIe;

OCBOEHHE CHCTEMBI 3HAHHM, JI&KAIINX B OCHOBE XMMHUYECKOW COCTaBIIAIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (YHAAMEHTANBHBIX MOHSTHH, 3aKOHOB M TEOPHH
XUMHUH, COBPEMCHHBIX HpeJICTaBJIeHI/Iﬁ O CTpOCHUHM BCHICCTBA Ha PA3HBIX YPOBHAX — AaTOMHOM, MOHHO-MOJICKYJIAPHOM, HAaIMOJICKYJIAPHOM, O TCPMOAMHAMHNYCCKUX H
KHMHECTUYCCKHNX 3aKOHOMEPHOCTAX MPOTEKAaHUA XUMUYCCKUX peaKHHﬁ, 0 XMMHYCECKOM PAaBHOBECHH, paCTBOpax M OUCIICPCHBIX CHUCTEMAX, 00 O6HII/IX Hay4YHbIX IpUHIUIIAX
XHUMHYECKOTO ITPOU3BOJICTBA;

¢dopmupoBaHre y OOy4aromMXCS OCO3HAHHOTO ITOHMMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAaHUH ISl OOBACHEHHMS KIIOYEBBIX HMICH W mHpobieM
COBPEMEHHOM XMMHH, Ul OOBSICHEHUS U NPOTHO3UPOBAHUS SIBJIICHUH, HMEIOLIMX €CTECTBEHHO-HAY4HYIO IIPUPOAY; 'PAMOTHOIO peIleHHs MpoOsieM, CBA3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHMS, aHAIM3a W OIECHKH C TIO3WIMH DKOJIOTMYECKOH OE30MacCHOCTH ITOCIIEACTBUI OBITOBOM M IIPOM3BOJCTBEHHOW MEITEIHHOCTH YEIOBEKa, CBSI3aHHON C
XMMHUYECKUM ITPOU3BOJICTBOM, HCIIOJIB30BAHIEM U TIEPepabOTKOM BEIECTB;

yri1yOJaeHre MpeicTaBiIeH! 0 HayuyHbIX METOJax MO3HAHUs, HEOOXOAUMBIX I IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUH, IMEIOIIUX MECTO B PUPOJLE, B MPAKTUIECKON ACATEIBHOCTH U IIOBCEIHEBHOM KU3HU.

B nnane peanuzanuy mepBOOYEpPENHBIX BOCIIUTATENBHBIX M PAa3BUBAOIIMX (DYHKIMH LIETOCTHON CHCTEMBI CpeIHEro o0mero o0pa3oBaHMs IPU HW3yYECHUH IMIPEAMETa
«XuMHs» Ha yriyOJIIEHHOM YPOBHE 0CO0YIO aKTyalbHOCTh IPHOOPETAIOT TAKUE LIENU U 33a4H, KaK:

BOCIIUTaHUE YOXKIEHHOCTH B MIO3HABAEMOCTH SIBICHUN MIPUPOJIBI, YBAKEHUS K NIPOLIECCY TBOPUECTBA B 00JACTH TEOPETHUECKUX U IMPUKIIAJHBIX HUCCIEJOBAHUI B XUMMUH,
(hopMHUpOBaHNE MUPOBO33PEHUS, COOTBETCTBYIOLIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBALMH K O0YUYEHHUIO U TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIUTAHHIO HA OCHOBE YCBOEGHUS O0IIEUEIOBEYECKUX LIEHHOCTEH;

pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, HHTEIUIEKTYyaJbHBIX M TBOPYECKMX CHOCOOHOCTEH 0Oydarommxcsi, (OpMUpPOBAHHME Y HHX CO3HATEIBHOI'O OTHOIICHUS K
caMo00pa30BaHUIO M HENPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCIIEIIHONW IpodecCHOHaNbHON U OOIIECTBEHHOH AEITENbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

(¢bopMHpOBaHME YMEHUH W HaBBIKOB Pa3yMHOIO IPUPOJONOIB30BAHUS, PA3BUTHE 3SKOJOIMYECKOH KyJIBTYpBl, NPUOOpETeHHE OmbiTa OOIIECTBEHHO -TI0JIE3HON
9KOJIOTHYECKON AEATENBHOCTH.

OO11ee yKncI0 YacoB, MPEAYCMOTPEHHBIX ISl H3YYEHHUS XUMHH Ha YIiIyOJeHHOM YpOBHE cpegHero oouiero oopasoBaHus, cocrasisier B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO ).



I[eﬂTeJII)HOCTB yYuuTelisa ¢ y4€TOM NMPOorpaMmbl BOCIIUTAHUS

I'paxxnanckoe (hopMUPOBATH POCCUICKYIO TPAKIAHCKYIO UACHTUYHOCTb, MPUHAUICKHOCTh K OOIIHOCTH TpaxkaaH Poccuiickort denepaiinu, K HAPOIy

BOCIIUTaHUE Poccun kak nctounuky Biactu B Poccuiickom rocyaapcTse M cyObeKTY ThICSUENETHEH POCCUHCKON TOCYIapCTBEHHOCTH, H3Y4YeHUE U
YBa)KEHHE MPaB, CBOOO] M 00s3aHHOCTEH rpaxaannHa Poccun;

ITatpuornueckoe BOCITUTHIBATH JIIOOOBH K POJHOMY Kpato, PomuHe, cBoeMy Hapoay, YBaKeHHE K IPYTHM HapoaaM Poccuu; ncropuieckoe mpocBelieHue,

BOCIIMTaHUE (dhopMHpOBaHHE POCCUIICKOTO HAIIMOHAIFHOI'O HCTOPHYECKOTO CO3HAHUSI, POCCHICKON KYJIBTYPHOH WACHTHYHOCTH;

JlyXOBHO-HPaBCTBEHHOE
BOCIIMTaHUE

BOCIIMTHIBATH HA OCHOBE JyXOBHO-HPAaBCTBEHHOMN KYJIbTYpPhI HApOA0B Poccru, TpaJuIIMOHHBIX peuruii HapoaoB Poccun, GpopmupoBanue
TPaAUIIMOHHBIX POCCHUCKIX CEMEHHBIX IIEHHOCTEN; BOCITUTAHNE YECTHOCTH, TOOPOTHI, MUJIOCEP IS, COTIEPEKNBAHUS, CIIPABEIITNBOCTH,
KOJUICKTUBU3MA, IPYKETFOOUS ¥ B3aHMOIIOMOIIH, YBAXXEHUS K CTAPIINM, K TAMSTH MTPEAKOB, WX BEPE M KyJIbTYPHBIM TPIHUIIHSIM;

DcreTnueckoe
BOCIITUTAHHC

(hopMUPOBATH ICTETHUECKYIO KYJIbTYPY Ha OCHOBE POCCHHCKUX TPAIUIMOHHBIX IyXOBHBIX [IEHHOCTEH, MPUOOIIATh K JIyUIIIMM 00pa3iam
OTEUECTBEHHOI'0 1 MUPOBOT'0 UCKYCCTBA;

dusnueckoe BocIuTaHue

(hopMUpOBaThH KYJIbTYPY 3/I0POBOI0 00pa3a KU3HU M SMOILMOHAJIBLHOIO 0JIaronoIydusi — Pa3BUBATh (PU3MUECKUE CIIOCOOHOCTH C YIETOM
BO3MOYKHOCTEH M COCTOSTHUS 3I0pPOBbsI, HABBIKOB 0€30I1aCHOTO IMOBECHUS B MPUPOAHON 1 COMMAIILHON Cpelie, Ype3BBEIYAHBIX CHTYAITHX;

TpynoBoe BocniuTaHue

BOCTIMTHIBAThH YBAXEHHE K TPYAY, TPYASIIUMCS, pe3yabTaTaM TpyAa (CBOETO U APYTHX JIOJEH ), OpHEHTaNU Ha TPYJOBYIO AATEIbHOCTD,
rosry4eHue nmpoeccuu, INIHOCTHOE CaMOBBIPa)KEHHE B MTPOAYKTUBHOM, HPABCTBEHHO TOCTOWHOM TPYZE B POCCHIICKOM 0OIIIecTBe, Ha
JIOCTHIKEHHU € BBLIAIONIMXCSI PE3YNILTATOB B MPO(ECCHOHATIBHOM eI TENbHOCTH;

DKOJIOTHYECKOE
BOCIIUTAHUE

(hopMHPOBATEH PKOJIOTHUECKYIO KYIbTYpPY, OTBETCTBEHHOE, OEpEKHOE OTHOIIICHHE K MPUPOJIC, OKPYKAIOIIEH cpeie Ha OCHOBE POCCHMCKUX
TPaJUIINOHHBIX TYXOBHBIX IIEHHOCTEH, HABBIKOB OXPaHbl, 3aIIUTHI, BOCCTAHOBJICHHSI IIPHPOJIBI, OKPYKAIOIIEH CPeIbl;

Bocmuranne nenHocTen
HayJHOTO TTO3HAHMS

BOCTIMTHIBATEH CTPEMJICHHE K TTO3HAHHIO Ce0sl M IPYTUX JIOAEH, TPUPOIBI M OOIIECTBA, K MTOMyUSHHIO 3HAHHA, KAYeCTBEHHOT0 00pa30BaHUS C
Y9ETOM JTMYHOCTHBIX HHTEPECOB M OOIIECTBEHHBIX ITOTPEOHOCTEH.

COJEPKAHUE YYEBHOI'O IIPEIMETA

OBIIAS 1 HEOPTAHUYECKAS XUMUA

Teopernueckne OCHOBBI XUMUH.

AtoM. CocTaB aTOMHBIX siaep. XWMHUYeCKHi 31eMeHT. M3orombl. CTpoeHHe 3JEKTPOHHBIX O0OJIOYEeK aTOMOB, KBAHTOBBIE YWCIIA. DHEPreTHUYECKHE YPOBHH H
noaypoBHH. AtomHbIe opOuTanu. Kiaccudukamnns XMMHYIECKHX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpeienenne 3J1eKTPOHOB 10 ATOMHBIM OpOUTAISIM. DIICKTPOHHBIE
KOHQUTYpalludi aTOMOB DJIJIEMEHTOB IMEPBOTO—YETBEPTOrO TEPHUOJOB B OCHOBHOM W  BO30YXKIEHHOM COCTOSHHH, OJEKTPOHHBIE KOH(WTYpalii HOHOB.
DNEeKTPOOTPULATENIBEHOCTb.

[Tepuonnueckuit 3akoH u lIlepuonuueckas cuctema xumuueckux snemeHToB .M. MenpeneeBa. CBsA3p nepuoguueckoro 3akoHa U Ilepuoamueckoil CHCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUS CBOIMCTB XMMHYECKHX 3JIEMEHTOB W O0pa3yeMbIX MMH MPOCTHIX H
CJIOKHBIX BEUIECTB IO IpylaM U nepuonam. 3HaueHue nepuoguueckoro 3akona .M. Menneneesa.



Xumuueckasi cBsi3b. BUABI XUMHYECKOW CBSI3M: KOBaJeHTHas, MOHHAs, MeTaljnueckas. MexaHU3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3M: OOMEHHBIM M JOHOPHO-
AKUENTOPHBIN. DHeprust ¥ AnuHA cBsA3U. [lonspHOCT, HAIIPaBICHHOCTh M HACKHIIAEMOCTh KOBaJeHTHOH cBsi3u. KpaTHble cBsizu. BomopoaHas cBsi3b. MeKMONEKyIsIpHbIC
B3aMMOJICHCTBHUSL.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPBI MOJIEKYJ C X TEOMETPUYECKUM CTpOCHUEM (Ha MpUMeEpe COSAMHEHHH 3JIEMEHTOB
BTOPOT'O MEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coennHEeHUsAX. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCO00pa30BaTelb, JIMTaH bl 3HAaUeHHE KOMIUIEKCHBIX coeanHeHuil. [Tonstae o
KOOPAVMHALIMOHHOW XUMHUH.

BeriectBa MonekyIapHOTo ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. THUIIBI KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[ousTre o aucnepcHBIX cuctemax. VctuHHBIE pacTBOpEI. [IpencraBnenne o KOMIOMAHBIX pacTBopax. CrnocoObl BhIpaKeHHs] KOHICHTPALUK PACTBOPOB: MaccoBas
JIOJISI BEIIECTBA B PAaCTBOPE, MOJISIPHAsI KOHIIEHTpalusl. HachllieHHbIe W HEHAChIIIEHHBIE paCTBOPHI, PaCTBOPUMOCTh. Kpucrammoruapars!.

Krnaccugukanus 1 HOMEHKIIATypa HEOPraHHYECKUX BEIIeCTB. TpUBHANIbHBIC HA3BaHUS OTJEIbHBIX MPEICTABUTENCH HEOPTaHMUECKUX BEIIECTB.

Knaccupukanus XuMAYecKUX peakluii B HEOPraHWYeCKOW W OPraHUYeCKOl XUMHU. 3aKOH COXPaHEHHUsI MACChl BENIECTB; 3aKOH COXPaHEHHS U MPEBPAICHUS] DHEPTHH
MPH XUMHYECKHUX peakiusix. TeraoBbie 3Q(eKTsl XUMUYECKUX peakiuii. TepMOXuMHYeCKre ypaBHEHUSL.

CKOpOoCTh XUMHUECKOH peaKiny, e€ 3aBUCUMOCTD OT Pa3UYHBIX (hakTOpoB. ['OMOreHHBIE U reTeporeHHbIe peakin. Karanus u katain3aTtopsl.

OObpatumble U HEoOpaTUMBIE peakIuh. XUMHUYEeCKoe paBHOBecwe. KoHCTaHTa XMMHYECKOro paBHOBecHs. (DaKTophl, BIMAIONINE HA TONOKEHHE XHMHYECKOTrO
paBHOBECHS: TEMIIEpaTypa, JaBIE€HUE U KOHIICHTPAINH BEIIEeCTB, Y4acTBYyommX B peakuuu. [Ipunnun Jle [llarense.

OnexTponuTudeckas nuccoruanys. CuinpHbIe U crabbie 37ekTponuThl. Crenenp aucconuanui. Cpemaa BOAHBIX PacTBOPOB: KHCIOTHAs, HEUTpalbHAs, MIEJTOYHAS.
Bonopoansrit mokaszatens (pH) pactBopa. ['maponus coneit. Peakiinu noHHOTO OOMEHa.

OKnCIUTENbHO-BOCCTAaHOBUTENNbHBIE peaknuu. (CreneHp OkuciHeHws. OKHCINTENh W BOCCTAHOBHTENb. IIporecchl OKMCIEHWS W BOCCTaHOBJIEHHA. BaxHeirne
OKHCJIUTEIT ¥ BOCCTAHOBUTENU. METOJI AJIEKTPOHHOTr0 Oanianca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKcIleprMeHTaNbHBIE METOBI M3YUEHUS BEIIECTB M MX IPEBpAIlECHHI: pa3oKeHne EPOKCHIa BOIOPOa B MPUCYTCTBUU KaTaIM3aToOpa, MOJETH KPUCTAITMYECKIX
peméToK, MPOBEAeHNE peakiuii MOHHOTO oOMEHa, OIpeelieHne Cpeasl PacTBOPOB C MOMOINBI0O MHIWKATOPOB, M3y4YEHHE BIHSHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKINH U TOJI0KEHHE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckass XuMus.

[Tonoxenne HemeramwioB B llepmommdeckoit cucreMe XuMmMuueckmx 3yeMeHTOB J[.M. MenmeneeBa W 0COOCHHOCTH CTPOECHHUS WX aTOMOB. DH3WYECKHME CBOHCTBA
HEMETaJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha IIpuMepe Kuciopoaa, ceprl, hocdopa u yriepoma).

Bomopon. Ilomydenue, ¢gu3ndeckne M XMMHYECKHE CBOMCTBA: PEAKIMU C METANIaMH M HEMETaJUIaMH, BOCCTAHOBHUTENBHBIE CBOMCTBAa. [ mapuapl. TommuBHBIE
JJIEMEHTHI.

lamorensl. HaxoxxaeHne B TIpHpofe, CIIOCOOBI MONy4YeHWs, (U3NYeCKHe W XUMHUYECKHe CBOWCTBA. lamoreHoBomopoipl. BaxxHeWimne KHCIOPOICOIEpIKaIe
COCIIMHEHUS TaIoTeHOB. JlabopaTopHbIe U TPOMBIIIIIEHHBIE CIIOCOOBI TIOTYYeHHsI TaIoreHoB. [[prMeHeHne raioreHoB U UX COeTMHeHIM.

Kucnopon, o3on. JlaGopaTtopHbie 1 TIPOMBIIIIEHHBIE CIIOCOOBI MONydeHusT Kuciopona. dPuzndeckne W XMMAYECKHEe CBOWCTBA M MPUMEHEHHE KUCIIOpOaa M O30HA.
OKcuibl U IEPOKCUABL.

Cepa. Haxoxnenue B mpupoze, criocoOsl onydeHus, pu3ndeckue n xumuieckue cpoiictsa. CepoBomopor, cymbduabl. Oxenp cepsl(IV), okenun cepsi( VI). Ceprucras
Y cepHas KUCIOTH U uX cod. OCOOCHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpuMeneHune ceprl U e€ COeqMHEeHNH.

Azot. HaxoxxneHre B mpupojie, crocoObl oaydeHns, (pru3nvecKue 1 XUMHIECKHE CBOMCTBA. AMMUAaK, HUTPUAbL. OKCHABI a30Ta. A30THUCTas U a30THASI KUCIIOTHI U X
conr. OCOOEHHOCTH CBOMCTB a30THOW KHUCIOTHL. [IprMeHeHue a3oTa 1 ero coeAnHeHn. A30THBIE Y00peHusl.

®Dochop. Haxoxnenne B nmpupoae, crocoObl NomydeHus, pusnueckue 1 xuMudeckue corctsa. @ochuapt u dpochun. Oxcuast Gocdopa, pochopHas kuciora u e€
comu. [Ipumenenue gocdopa u ero coequaennii. @ocopHbie yA00peHUS.



VYraepoa, HaxoxIeHUWe B mpupope. AmorponHble Moaupukanun. Pu3nueckne U XMMHUYECKHE CBOWCTBA MPOCTBHIX BEIECTB, 00pa30BaHHBIX yrieponoM. Oxcun
yrnepoaa(ll), okcun yrnepoma(IV), yronpHas kucinota u e€ coiau. AKTHBHPOBAHHBIN yrojib, aacopOuus. @ymiepensl, rpadeH, yriaepoanble HaHOTpYOkH. [IpumeneHue
MPOCTHIX BELIECTB, 0OPa30BaHHBIX YIIIEPOJIOM, U €r0 COCTMHEHHH.

Kpemuuii. Haxoxxaenue B mpupoe, ciocoOsl monyyeHus, pusnueckue U xumuueckue cBoicta. Okcun kpemuus(1V), kpemMHrneBast Kuciora, cuimkaTsl. [IpuMenenue
KpeMHHUS U ero coenuHeHuil. CTeKIo, ero noiy4eHre, BUIbl CTeKa.

[Nonoxenue meramioB B [leproandeckoii cucreMe XUMHYECKUAX 371eMeHTOB. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O0mue gpusnueckue
cBoMcTBa MeTaiioB. [IpumeHenne MeTaJioB B ObITY U TexHUKE. CIIaBbl METaJIOB.

DNEeKTPOXUMHUYECKHUH Psil HANPsDKEHUH MeTamuioB. O0IIue crioco0bl TOTyYeHHsT METallIoB: THAPOMETAILTYPrHUsl, MMPOMETAILTYPIHs, dJIeKTpoMeTaiutyprust. [1onstue o
Koppo3u# MeTaiuioB. CriocoOb! 3alIUThl OT KOPPO3UH.

OOmas xapakTepucTuka MerajuioB IA-rpymnmbl [lepronndyeckoll CUCTEMbl XMMHUYECKMX 3JIEMEHTOB. Harpuii u kaiumii: monmyudeHue, (U3NYECKHE U XUMUYECKHE
CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COSANHEHUH.

OOmas xapakrepucrtuka merawioB ITA-rpymmbl [lepronndyeckoll CHCTEMbl XUMUYECKHAX 3JIEMEHTOB. MarHuii ¥ KajblMi: MONy4YeHue, (PU3NYECKHEe U XUMHUECKHIE
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHEHMH. JKECTKOCTD BOMIBI M CIIOCOOBI €€ yCTpaHEeHUS.

AIIIOMUHWMIA: TIOITydeHne, (PU3NYECKHe M XUMUYECKHE CBOMCTBA, IPUMEHEHHE MTPOCTOrO BEIIECTBA M €r0 COSUHEHU. AM(OTEpHBIE CBOWCTBA OKCHUA M THAPOKCH/IA
ATFOMHUHHS, THIPOKCOKOMIUIEKCHI aTFOMHHHSL.

O6mras xapakTepucTHKa MeTamioB mobouHsIx noArpyni (b-rpymm) [leproanyueckoil cHCTeMbl XUMUYECKHX 3JIEMEHTOB.

du3uveckne M XHMHUYECKHE CBOMCTBa xpoma M ero coemmHeHwmil. Oxcumasl n ruppokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarsl M AUXPOMATHI, WX
OKHCTUTENbHBIE CBOMCTBA. [lomydenne n mpuMeHeHne xpoma.

OusznyecKkne W XUMHUYCCKHE CBOWCTBA MapraHila W ero coemuHeHuid. Baxwueimme coegmHenust mapranmna(ll), mapranma(IV), mapranna(VI) n mapraama(VII).
[IepmaHranat kanusi, €ro OKUCIUTEIbHbIE CBOKCTBA.

OusznyecKkne 1 XUMHIECKAE CBOMCTBA Jkere3a U ero coemuHeHnid. Oxcuapl, Tuapokcuasl u comu xene3a(ll) u xxeneza(Ill). ITomydenne n mpuMeHeHHE Kene3a U €ro
CILIaBOB.

®uznyecKue 1 XUMUYECKHE CBOMCTBA Meau U e€ coeauHenuil. [lonydueHne u npuMeHeHue Mey U €€ COeTUHEHU .

Huuk: momydenue, Gpu3mdecKkie U XMMIYECKHe CBOMCTBa. AM(OTEpHBIE CBONCTBA OKCHIA M THAPOKCH/IA IIMHKA, THAPOKCOKOMILIEKCH ITHKA. [[puMeHenne nuHKa U
€ro COCIMHEHUM.

OKcIleprMeHTaNbHBIE METO/IBI M3YYEHUS BEUIECTB M WX MPEBPAIeHHH: H3ydeHrne oOpaslloB HEMETAIOB, TOpeHue cephl, dochopa, *Kenme3a, MarHusl B KHCIOPOJE,
M3ydeHHe KOJUIEKIUU «MeTalyibl W CIUIaBbl», B3aWMOIEWCTBHE MIEMOYHBIX U IMETOYHO3EMENbHBIX METANJIOB C BOAOW (BO3MOXKHO HCIIONIB30BAaHWE BHIEOMATEPHAJIOB),
B3aMMOJICHCTBHE IIMHKA M JKEJ€3a C pacTBOpaMM KUCJIOT M IIENOYel, KAaUeCTBEHHBIEC PEAaKIUM HA HEOPraHUYECKUE aHUOHBI, KATHOH BOAOPOJA U KATHOHBI METAJIOB,
B3aMMOJCUCTBUE TUAPOKCUIOB AJTOMUHHS M IIMHKA C PACTBOPAMU KHUCIOT M IIEJIOYEHd, pElICHUE SKCIIEPUMEHTAJIbHBIX 3adad nmo temam «l'amorenbr», «Cepa u e€
COCIMHEHUs», «A30T U dochop U UX COSANHEHUM, «MeTalTbl TIIABHBIX MOATPYII», «MeTamTsl MOOOYHBIX TOATPYIII.

XuMHS U AKU3Hb.

Pone xuMum B 0oOecriedeHuH yCTOMYMBOrO pa3BUTHS denoBedecTBa. [[OHATHE O HAyYHBIX METOAAX IMMO3HAHHS W METOAOJOIMH HAYYHOrO HMccienoBaHus. Haydnwie
MIPUHIIAITEI OpPTaHU3AIMHA XUMHYECKOT0 TTPON3BOACTBA. [ [pOMBITIIIEHHBIE CTTIOCOOBI MTOYYEHUs BAXKHEUIITNX BEHIECTB (HA MPUMeEpE MPOU3BOJICTBA AMMHAaKa, CEPHOU KHUCIIOTHI,
MeraHona). [I[poMbIuIeHHbIE CIIOCOOBI TTOMYYEHUS METAIUIOB M CIUIABOB. XMMHYECKOE 3arps3HEHNEe OKPYXKAloIIel Cpeibl U ero mociencTBus. Poinb XxuMuu B o0ecTiedeHnH
JHEPTreTUYECcKOi 0e30MaCHOCTH.

Xumus 1 340pOBbe uenoBeka. JlekapcTBeHHbIe cpeAcTBa. [IpaBuia nCmonb30BaHUs JIEKAPCTBEHHBIX MpenapatoB. Poiib XUMUU B pa3BUTUU MEIU LIUHBIL.

XuMUS IUIIN: OCHOBHBIE KOMITOHEHTHI, ULIEBbIE 100aBKU. Poib XuMun B o0ecrieueHnH MUILEBOH 0€30MacHOCTH.



Kocmernueckue n napdromepHbie cpeacta. bortoBas xumus. [Ipasuna 6e30macHOro UCTIONB30BaHUS MPEMapaToB OBITOBON XMMHUH B TOBCETHEBHOM KU3HH.

XUMUSI B CTPOUTENBCTBE: BAXKHENUIIINE CTPOUTEIbHBIC MaTepHabl (LIeMEHT, OETOH).

Xumust B CeTIbCKOM X03saicTBe. OpraHndyecKkiue U MUHEpaJIbHbIE YA00peHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUaIbl, KPaCKH, CTEKII0, KepaMuKa. MaTtepuansl A 3JIeKTpoHUKH. HanorexHonoruu.

Pacuérneie 3anaun.

Pacuérel: Macchl BemiecTBa WiM 00bEMa ra3oB [0 U3BECTHOMY KOJIHMYECTBY BEIECTBA, MACCEe MM OOBEMY OAHOI'O M3 yYACTBYIOIIMX B PEAKIUH BEIIECTB, MAacChI
(0oOBEMa, KoMHMUYeCcTBA BELIECTBA) MPOJAYKTOB PEAKIUH, €CIH OJJHO U3 BEIIECTB UMEET MIPUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOA YKTa PEAKLUH, €CIH OJHO U3
BEILIECTB JaHO B BHUJIE PacTBOpa C OMPEAEIEHHON MacCOBOM J0JiE€H pacTBOPEHHOrO BEIIECTBA, MAacCOBOM JOIM M MOJSPHOM KOHIIEHTpAUM{ BEIIECTBA B PAcTBOpPE, NOJIU
BBIXO0/1a MPOAYKTA PEAKIIMU OT TEOPETUIECKA BO3MOXKHOTO.

MexnpenaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBS3ed NpU U3y4eHUH O0IIel U HeopraHnyecKol XxuMuM B 11 Kitacce ocymiecTBISETCs Yepe3 NCIONb30BaHue Kak OOIIMX eCTeCTBEHHO-
Hay4YHBbIX HOHSITI/IfI, TaK U HOHHTI/Iﬁ, IMPUHATBIX B OTACIIBHBIX MPEAMETAX €CTECTBCHHO-HAYUYHOI'O IIUKJIA.

OOmMe eCTeCTBEHHO-HAYYHbIC TOHSATHS: SBJICHHWE, HAYYHbIH (DakT, rMIioresa, TEOpHUs, 3aKOH, aHAIM3, CUHTE3, KiIacCH(UKAIUS, NEPUOJUUHOCTh, HAOIIOJCHUE,
W3MEepeHne, IKCIEPUMEHT, MOJIENb, MOIEIMPOBAHNE.

®usnka: MaTepusi, MUKpOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOINBI, PaJIUOAKTUBHOCTb, MOJIEKYJIA, YHEPIreTUUECKUI YpOBEHb, BELECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, WCANbHBIN Ta3, GU3NUECKUEe BETUIMHBI, SIUHUIBI H3MEPEHHS, CKOPOCTb, JHEPTHSI, Macca.

Buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, MeTaboIM3M, MaKpOo- U MHUKPODIEMEHTHI, OCNKH, KHUPBI, YIIEBOJAbI, HYKICHHOBBIC KUCIOTHI, (EepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEII[ECTB U MOTOK DHEPTUU B IKOCHUCTEMAX.

I'eorpacdus: MuHEpabl, TOPHBIE TOPO/IBI, TOJIE3HBIE NCKOMTAEMBIE, TOTUTHBO, PECYPCHI.

TexHomorusi: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAIYPTUs, CTPOWUTEIbHBIE MAaTE€PHUalbl, CEbCKOXO3SHCTBEHHOE IPOW3BOJCTBO, MHUIIEBAs IMPOMBINIICHHOCTS,
(hapmarneBTHYECKasd MPOMBIIIICHHOCTh, MPOM3BOICTBO KOCMETHYECKHX TIPEMapaToB, MPOW3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€PHUaliOB, 3JIEKTPOHHAS MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI
HA YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

B cootBercTBHMM € CHCTEMHO-AEATEITHHOCTHBIM ITOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YIbTATOB OCBOSHUS IpeaMera «XWMHUsS» Ha yYpOBHE CpemHEero oOIiero
00pa3oBaHWs BBIIENEHBl CIEAYIONINE COCTABIISIONINE: OCO3HAHWE OOYYAIONUMUCS POCCHICKOW TpakKIaHCKOW WAEHTHYHOCTH; TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEIEHOCTH U CaMOOTIPENEICHNUI0; HAaJN4ie MOTHBAIIMA K OOYYEHHIO; TOTOBHOCTh M CITOCOOHOCTH OOYYAaIOIIMXCS PYKOBOJCTBOBATHCS MPUHATHIMUA B OOIIECTBE
MpaBIJIAMH ¥ HOPMaMH TTOBEICHUST; HAINYIE TPABOCO3HAHUSA, YKOJIOTHYECKOH KYJIBTYPhI; CIIOCOOHOCTh CTaBHTh IENTM U CTPOUTH KU3HEHHBIC TUTaHBL

JImdHOCTHBIE pe3ynbTaThl OCBOSHHS TMpeaMera «XUMUS» OTPakKaloT c(hOpMHUPOBAHHOCTH OMBITA ITO3HABATENHFHOW M MPAKTUYECKON MESTENbHOCTH OOydYaommXCcs B
TIpoIIecce pean3anuy 00pa3oBaTeNbHON AeITeTbHOCTH.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS TpeAMeTa «XUMHS» OTpakaloT ¢(hOPMUPOBAHHOCTH OMBITA TO3HABATEIIEHOW M MPAKTHUECKON NEATENbHOCTH OOYJaroIuXcs B
MIpoIleCcce peau3anuu 00pa3oBaTeIbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOT0 BOCTIUTAHUS

OCO3HAHUS O0YJAFOIIUMUCS CBOMX KOHCTHTYIIHOHHBIX MPaB ¥ 00SA3aHHOCTEH, YBaXKEHHUSI K 3aKOHY H IIPABOIOPSIKY;

MIPEJICTABIIEHUS O COITMATBHBIX HOPMaX U MPaBUIIaxX MEXITMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEILHOCTH TPH CO3AaHHH YUEOHBIX MPOEKTOB, PEIIeHUH YYeOHBIX W IMO3HABATENBHBIX 3324, BBITOIHEHUH XUMHYECKUX
9KCIIEPUMEHTOB;



CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX NpU aHajn3e pasInyHbIX BUAOB YUeOHOU AEATENbHOCTH;

2) IaTPpUOTHYECKOT0 BOCIIMTAHMUSI:

LEHHOCTHOT'O OTHOIIECHHS K HCTOPUYECKOMY U HAYYHOMY HACIIEANIO OTECUYECTBEHHON XUMHUM;

YBa)KEHHUsI K TPOIecCy TBOPUYECTBA B O0JACTH TEOPHH M MPAKTUYECKOrO MPHIIOKEHUS XUMHH, OCO3HAHHS TOTO, YTO JAaHHBIC HAYKU €CTh pe3yJbTaT IHTENbHBIX
H36HIO)Z[CHI/II>'I, KPOMOTJIMBBIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘-IéHI)IX " IPAKTHUKOB;

HUHTEpPECa 1 MO3HABATCIIbHBIX MOTUBOB B ITOJTYYCHUHN U IMTOCJICAYIONIEM aHAJIN3C I/IH(I)OpMaHI/II/I 0 INCPCAOBBIX JOCTUKCHUAX COBpCMCHHOfI OTEYECTBEHHOMN XHUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

HPaBCTBECHHOI'O CO3HAHUS, 3TUYCCKOI'O IMTOBCACHU S,

CHOCO6HOCTI/I OLICHMUBATh CUTYyalluH, CBA3AHHBIC C XUMHWUYCCKUMMU SABJICHUAMU, U IPUHUMATHh OCO3HAHHBIC PCHICH M1, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBECHHBIC HOPMBI
U [IEHHOCTH,;

T'OTOBHOCTH OLI€HUBATh CBOE IMMOBCACHUEC U IMMOCTYIIKM CBOMX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHLIX U ITPABOBBIX HOPM U C yLIeTOM OCO3HAaHUA 110 CJ'IC):[CTBI/Iﬁ IMOCTYIIKOB;

4) ¢popMHPOBaHNS KYJIBTYPbI 3/10POBbSI:

MOHUMAaHHUS [IEHHOCTEH 3JI0pOBOro M Oe3omacHoro obpasza >KW3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (PM3UYECKOMY M TCHXHUYECKOMY
3/I0pPOBBIO;

COOITIOIeHUS TTpaBwIl O€30MaCHOr0 00paIIeHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW YKH3HH, B TPYIOBOH JIESITEIbHOCTH;

IMIOHMMaHUsA HEHHOCTU IpaBUJI MHAUBUAYAJIbHOI'O U KOJJICKTUBHOI'O 0e3011acHOro IMOBCACHUA B CUTYallUAX, YTPOXAOUINX 3I0OPOBbIO U JKU3HHU HIOHeﬁ;

OCO3HAHUS MOCIEACTBUN U HEMIPUATHS BPEIHBIX IPUBBIUEK (YIOTpeOISHNS aIKOToIsl, HAPKOTHKOB, KypeHHs);

5) TpyaoBOro BocnuTaAHMA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B yU4eOHO-HUCCIISI0BATEIbCKOM ASITEIbHOCTH, OOLISCTBEHHO MOJIE3HOM, TBOPYECKON U APYTHX BUIAX JACATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4aCTHE B PELICHUH MPAKTUYECKHUX 3aJ]a4 COI[MAIbHON HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIBI);

MHTEepeca K MPaKTHUECKOMY U3yUYeHHIO Ipodeccuii pa3nuaHOro poaa, B TOM YMCIIe Ha OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYAY, JIOISIM TPYZa U Pe3yIbTaTaM TPYIOBOH IeSITelTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaTbHOIH TpaeKTOpHH 00pa3oBaHus, Oymaymied mpodeccuu n peanu3alui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C yYETOM
JIMIHOCTHBIX NHTEPECOB, CITOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) IKOIOrM4eCKOro BOCIIHTAHMS:

HKOJIOTHYECKH IIEIeCO00Pa3HOro OTHOMICHHUS K MPHUPOJIE KaK HCTOYHHUKY CYIIECTBOBAHMS KU3HN HA 3eMIIe;

MOHMMAHHSA TII00aIFHOTO XapaKTepa HKOJIOTMYECKUX MPOOIIEM, BIUSHHUS S KOHOMUYECKHX ITPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLTMATIBHOMN CPEIBL;

OCO3HAHMS HEOOXOANMOCTH HCIONB30BAHUS JOCTIKECHNI XMMHH JUTSL PEIICHUS BOIIPOCOB PAIlOHAIBHOTO TIPHPOIOTIONb30BAHMS;

aKTHBHOTO HETIPUATHS JCHCTBHM, MPUHOCAIINX BPEA OKPYKAIOIIEH MPUPOAHON cpene, YMEHHS IPOrHO3MPOBATH HEOIATONPHATHBIE SKOJOTMYECKHE ITOCISACTBUS
NpeIIpUHIMAEMBIX ICHCTBHIA 1 NPEIOTBPAIIATh HX;

HAJIMYHS Pa3BUTOrO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOIMYECKON KyJIbTYpBHI, ONBITA JEITETbHOCTH HKOJOTHUECKON HAIpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMM B IT03HABATEIIFHOH, KOMMYHUKAaTHBHON M COIIMAIEHOM MPAKTHKE, CHOCOOHOCTH M YMEHHUS aKTUBHO ITPOTUBOCTOATH MICOJIOTUHU XeMOo(hoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTHKY;

MOHMMAHHMS CrIeIN(UKH XUMHU KaK HayKH, OCO3HAHUS €€ poi B ()OPMUPOBAHHU PAIlMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3AaHUH IEITOCTHOTO TP €ACTAaBICHUS 00
OKpY’KaloIleM MHpPE KaK O €AWHCTBE MIPUPOJIBbI M YEIOBEKa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN M PEIICHUH TPOOIIeM COXpaHEHHs TIPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JUISi COBPEMEHHOM IMBWIIM3AlMK: B €€ T'YMaHUCTUYECKOH HAIpaBICHHOCTH M Ba)KHOW POJM B CO31aHUHM HOBOM Oa3bl
MaTepUalbHOW KyJIbTYpBl, B PEHICHHH TJOOAIBHBIX MPOOJEM YCTOWYMBOIO DPAa3BHTHS YEIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOH, IHIIEBOH M JKOJIOTMYECKON
0€30I1aCHOCTH, B Pa3BUTHH MEIUIMHBI, 00SCIICUCHNH YCIOBHI YCIICIIHOTO TPY/a U SKOJIOIMYEeCKH KOM(OPTHON JKU3HM KaXKIOr0 YWieHa OOIIecTBa;



€CTEeCTBEHHO-HAYYHONW TPAMOTHOCTH: MOHUMAHHMS CYIIHOCTH METOIOB TMO3HAHHMS, HCIOIb3YEMbIX B €CTCCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOIL30BATh MONTyYaeMble
3HaHUS JUTS aHaIu3a U OOBSICHEHUs SBJICHUN OKPY)KAIOIIEro MUPa W MPOUCXOSIIUX B HEM M3MEHEHHMA, YMEHHUS IENaTh 00OCHOBAHHBIC 3aKTIOYCHU ST HA OCHOBE HAYYHBIX
(haKTOB U MMEIONIUXCS TAHHBIX C IEBI0 TOTYyUEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOATENTLHO UCITOIB30BATH XUMHUUECKHE 3HAHMS JJIS1 PEIICHUS TIPOOJIEM B PeabHbIX JKU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHHIO, HCCIISIOBATEIBLCKOM eITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPAa30BAHHUIO, K AKTHBHOMY IOJYYEHHIO HOBBIX 3HAHWH MO XHMHH B COOTBETCTBHH C
JKU3HCHHBIMU HOTpCGHOCTﬂMI/I;

HHTEpeca K OCOOSHHOCTSM TPpyJa B pa3IUYHBIX chepax MpodheCCHOHAIBHOMN eI TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI
MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHS IPOrPaMMBbI IO XUMHUH Ha YPOBHE CpeTHEr0 00Iero o0pa3oBaHus BKIIOYALOT:

3HaYMMbIe Il (OpMHUPOBAHHUS MHUPOBO33PEHHS OOYHAIONIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIpEIMETHbIC) OOIIEeHAYYHbIC IMOHSTHS, OTPaXKAIOIIUE IIETOCTHOCTh
HAY4YHOW KapTHHBI MHpa U crelnu(UKYy METONIOB MTO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, DHEPTHs, SBJICHHUE, TPOIECcC, CUCTEMa, HAyIHBIH
(akT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIICIOBaHNE, HAOMIOICHHE, U3MEPEHNE, SIKCIIEPUMEHT U JAPYTHUE);

YHHBEpCalbHbIe yueOHbIe JEHCTBHS (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISTHBHBIC), o0ecrieunBaronye hopMupoBaHue (QyHKIIMOHAJIBHOW I'PaMOTHOCTU WU
COIMAIBHON KOMITETEHIINHA 00y4aIOINXCS;

CIIOCOOHOCTH 00YYAFOIIMXCS UCTIONB30BATh OCBOSHHBIE MEXK IMCIUTUIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS M YHUBEPCAIIbHbIE YIeOHbIC JISHCTBUS B TI03HABATEIBHOM
U COLIMAJIBHOM IIPAKTHUKE.

MeranpeaMeTHbIE PE3YIIbTAaThl OTPAXKAIOT OBJIAJICHNE YHUBEPCAIbHBIMUA YUeOHBIMH ITO3HABATENFHBIMUA, KOMMYHUKATHBHBIMHU M PETYISTUBHBIMU JEHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHHBePcATbHbIE YUueOHbIe AeiicTBHUA

1) 6a3oBbIe JornyecKue aeiicTBUSA:

CaMOCTOATENBHO (OPMYITHPOBATH M aKTyaJTU3MPOBATH MMPOOIIEMY, pACCMATPHBATH €€ BCECTOPOHHE;

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBast TapaMeTPhl U KPUTEPUH WX TOCTHKEHHUS, COOTHOCHTD PE3YIIbTATHI IEITEIFHOCTH C MTOCTaBIICHHBIMU LIEISIMU;

WCIIONIB30BaTh NMPH OCBOCHUH 3HAHUH MTPUEMBI JIOTHYECKOTO MBIIIUIEHHUS: BBIIENATh XapaKTepHbIe TPU3HAKH MOHATHHA U YCTAHABINBATH MX B3aHMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIINE MOHATHS IJII OOBSICHEHUS OTACTBHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIIS KITACCU(UKAITH BEIIECTB M XUMUYIECKUX PEaKIni;

YCTaHaBIIMBATh MPUINHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTDH JIOTHYECKHE pacCyXIeHHs (MHIyKTUBHBIC, ACAYKTUBHBIE, 10 AHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TMPOTHBOPEYUS B PACCMATPHBAEMBIX SBIICHHSX,
(hopMyIHpPOBATH BHIBOJBI M 3AKITIOUCHHS,

MIPUMEHATH B MPOIECCE TTO3HAHUS UCTIOIh3yEeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBEIE) MOJIENH, MPE0OPa30BEIBATh MOJICIBHEIE TIPECTABIICHHS — XHMUYECKHA 3HAK
(cuMBOIN) 3MEeMeHTa, XUMHUYecKas opMyla, ypaBHEHHEe XUMUYECKONH PEeaKIUy — MPU PEIICeHUN YIeOHBIX TTO3HABATENBHBIX M MPAKTUYECKUX 3a/1a4, IPAUMEHSATh Ha3BaHHBIC
MOJIENbHEIE TPEICTABICHUS IS BEISIBICHUS XapaKTePHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIINH.

2) 6a30BbIE HCCIEN0BATEIbCKHE TeHCTBHM:

BIIJIETH OCHOBaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKUX PEAKIIHIA;

(hopMyIHpOBaTH IETH U 33291 HCCIIeIOBAHUS, UCIIOIB30BaTh TIOCTABIEHHBIE U CAMOCTOSTENEHO COPMYITHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS U
OCHOBBI JUTs1 (DOPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABIIILHOCTH BHICKAa3bIBAEMBIX CYXK/ICHHIA,

BIIAJIETh HABBIKAMH CaMOCTOSTEIFHOIO TUTAHWPOBAaHUS W TPOBENEHUS YIEHHYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIAaTh 332 XOJOM IIpoIlecca,
CaMOCTOSATEIIEHO TPOTHO3UPOBATh €r0 PEe3yNbTaT, (OpPMYIHpPOBATh OOOOMIEHWS W BBIBOJBl OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3yJIbTATOB HCCIENOBAHHS, COCTaBISATh
000CHOBaHHBIN OTYET O TIPOICTAaHHON paboTe;



npuoOpeTaTh OMBIT YYEHMYECKOW HCCIENOBATENBCKOW M MPOCKTHOH AESTeIbHOCTH, MPOSIBISATh CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIBHOMY IOHCKY METOHOB
pelIeHns] TPAaKTHYECKHUX 3a/1a4, IPUMEHEHUIO PAa3TUYHBIX METOIOB ITO3HAHUSI.

3) pabdorta ¢ nndopmanueii:

OPHCHTHPOBATHCSI B PAa3lMYHBIX HMCTOYHHKAX HHGOpPMaUUK (HAy49HO-TIONMYJsIpHAs JUTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE IOCOOHS, pECypChl
WnTepHera), aHanM3upoBaTh MHPOPMAIUIO PA3IMYHBIX BUIOB B (pOpM MpecTaBIeHUs, KPUTUYECKH OLICHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOP CUMBOCTH;

(hopMyTUpPOBaTh 3aMpoChl U NPHUMEHSITh Pa3iInYHbIE METOMBI MIPH MOUCKE M 0TOOpe MH(pOopMannu, HeOOXOIUMOH /sl BHIIOHEHHS YUeOHBIX 3a1a4 ONpeneEHHOTO
THUTIA;

MpHOOPETaTh OMBIT UCIIOIH30BaHUSI HHYOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BEIOMPATh ONTHMATBHYIO (OpPMY MpeJicTaBiIeHus: HHQopMalru (CXeMbl, rpaduku, TuarpaMMbl, TaOJIHIBL, PUCYHKH H APYTHE);

WCTOJIb30BATh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA NPU paboTe ¢ XUMUIECKOH MH(OpMaIHeli: MPUMEHSITh MEKITpeAMETHbIE ((PU3NUECKIe U MaTeMAaTHUECKHE) 3HAKH U
CHMBOJIBL, (hOPMYIIbL, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOIb30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATJIAAHOCTH.

KoMMyHHKATHUBHBIE YHUBEPCAJILHbIE YUeOHbIe TeiicTBHSI:

3aJ1aBaTh BOIIPOCHI IO CYILIECTBY 00CYKIaeMOM TeMbI B XOJI¢ JHaJIOra /WM AUCKYCCHH, BBICKa3bIBATh UCH, (POPMYIIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI TTPEJIJIOKEHHON 3a]1a4u;

BBICTYIIaTh C MpPE3EHTAIMEN pe3yJbTaTOB I1O3HABATEIbHOM JEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUU
XUMHYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOTHI MO MCCIICIOBAaHUIO CBOWCTB M3yYaeMBIX BEIIECTB, pealn3allid ydeOHOTro MPOeKTa, W (GOPMYyIHPOBATH BBIBOABI IO
pe3yabTaTaM MPOBEASHHBIX UCCIICAOBAHUI MTyTEM COTIACOBAHUS MO3UIIUMHI B X0/I€ 00CY)KICHHUS 1 0OMeHa MHEHHUSIMHU.

PeryasiTuBHBIE YHHBepcalbHble YUeOHbIe AeiicTBUSA:

CaMOCTOATENBHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATENBHYIO JEATENbHOCTD, ONpPEAeNsis € ey U 3aJadd, KOHTPOIUPOBATh U MO Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh MPEIIaraeMblii alTOPUTM JISHCTBUI MPH BBITOTHEHUH Y4eOHBIX U MCCIENOBATENbCKHAX 3a/1a4, BBIOMpaTh HanOoee 3 GEKTHBHBIN CIIOCO0 MX pEIIeHHs C
Y4ETOM TMOTydEHHS HOBBIX 3HAHUH O BEIECTBAX M XUMHYECKUX PEAKITUSIX;

OCYIIIECTBIIATH CAMOKOHTPOITb AeATETHPHOCTH Ha OCHOBE CAaMOAaHAIIN3a M CAMOOICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenqmerHbIE pe3yabTaThl OCBOSHHS IIPOTPAMMBI [0 XUMHH Ha YTITyOJIEHHOM YpOBHE Ha YPOBHE CpeIHEero oomero o0pa3oBaHus BKIIFOYAIOT CIIEU(UIECKUe s
yaeOHoro mpeaMera « XuMHsDy Hay9IHbBIE 3HAHUS, YMEHUS U CIIOCOOBI ISHCTBHI 110 OCBOEHHUIO, MHTEPIPETAIINH U IIPe0o0pa30BaHUIO 3HAHUH, BUIBI JEATEIHHOCTH 110
TTONTyYeHHIO HOBOT'O 3HAHVS U IPUMEHEHUIO 3HAHUN B PA3NTUYHBIX YICOHBIX CUTYAIUAX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C XIMHUEH.

[IpenmerHbIe pe3yabTaThl OCBOCHUS Kypca «O0IIast 1 HeopraHU4ecKas XUMHSD OTPaKaroT:

c(hOpMHPOBAaHHOCTH MPEIACTABICHHUI: O MaTePHATHLHOM SIUHCTBE MUPa, 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SBJIICHUH MIPUPOIBI, O MECTE U 3HAUCHUH XUMHHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poiM B OOECIICYEeHWH YCTOMYHMBOTO Pa3BUTHS, B PEHICHWU MPOOIIEM IKOJOTHYECKOW, YHEPTETUUYECKON W IMHUIIEBOW 0e30MacHOCTH, B Pa3BUTHH
MEIUITNHEI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB HEPTHH, B 00CCIICUCHUH PAITMOHAIBHOTO TPHUPOIOIOIB30BaHus, B (DOPMHPOBAHUN MUPOBO33PEHHS M OOIIICH
KYJIBTYPHI YellOBEKa, a TAK)KE KOJIOTHYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3I0pPOBBIO U TIPUPOIHOM Ccpeie;

BIIaJICHUE CHUCTEMON XMMWYECKHWX 3HAHWH, KOTOpas BKIFOYAET: OCHOBOIIOJATAONINE MOHATUS — XUMHYECKUH DJIEMEHT, aToM, SIpO aToMa, U30TOIbI, dJIEKTPOHHAS
obomnouka aroma, s-, pP-, d-aToOMHbIe OpOMTAIIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUSI aTOMa, TMOpHM3alUsi aTOMHBIX OpOHMTajed, MOH, MOJEKYJa, BaJCHTHOCTH,
ANEKTPOOTPUIIATENIFHOCTh, CTENEHb OKUCIIEHWs, XWMHYeCKas CBs3b (KOBAJICHTHAs, WOHHAs, METa/IMYecKas, BOJOPOJHAs), KPHUCTAJUIM4YecKas pemiérka, XUMHUYecKas
peaKIusi, pacTBOp, DIIEKTPOIUTHI, HEIIIEKTPOIHTHI, DIIEKTPOIUTHIECKAs JTUCCOIUAIIUS, CTENEeHb JUCCOIUAINN, BOJOPOMHBIN IMOKa3aTeNlb, OKUCIIHUTENb, BOCCTAHOBHUTEIb,
TEIIOBON A(P(PEKT XUMHUYECKOH peakluu, CKOPOCTh XWMHYECKOH PEaKIMh, XMMHYECKOE PAaBHOBECHE, TEOPUH M 3aKOHBI (TEOpHUs DIIEKTPOJIUTHUECKOW IMCCOIMAIINY,



nepuonuyeckuit 3akon .M. MenzeneeBa, 3aKOH COXpPaHEHUsI MACChI BELLIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHU I YHEPTUH MPU XUMUUYCCKUX PEAKIMIX, 3aKOH TTOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JISHCTBYIOIIMX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3bIK XUMHH, MAPOBO33PCHUCCKUE 3HAHUS, JICKAIIAE B OCHOBE TOHUMAaHUS TPUYMHHOCTH
U CHUCTEMHOCTH XWMHUYECKUX SBJICHHI; COBpEMEHHBIC MPEACTABJICHUS O CTPOCHUM BEIIECTBA Ha AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHUS O MEXaHU3MAaX XHUMHUUYECKUX PEAKIHM, TEePMOAMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHUH, PACTBOPAX U
JUCIIEPCHBIX CHCTeMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30IMaCHOM HCIIOJIb30BAHUN BaXKHEUIIMX HEOPTaHUYECKHX BEIICCTB B OBITY U
MPAKTUYECKON JEITCIbHOCTH YEIOBEKa, OOIIUX HAYYHBIX MPUHIIUIAX XUMUYECKOTIO TIPOM3BOJICTRA;

c(hOPMHUPOBAaHHOCTh YMEHHIA: BBISBIISATH XapaKTEPHBIC MPU3HAKY ITOHSITHUH, YCTAHABIMBATh UX B3aHUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MTOHSTHS MTPH OITMCAHUU
HEOPTraHWYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(hOPMHUPOBAHHOCTH YMEHHSI HCITOJIb30BATh XUMUYECKYIO CUMBOJIMKY IS COCTaBJICHUS (DOPMYJT BEIIECTB U YPAaBHEHUN XMMUYECKUX PEAKIIU i, CHCTEMAaTUYECKYIO
Homenknatypy (IUPAC) u TpuBuaipHbIC HA3BaHUS OTJCIBHBIX BEIIECTB;

c(hOPMHUPOBAHHOCTH YMEHUSI ONPECIATh BAJICHTHOCTh M CTEIICHh OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COSIMHEHUSX, BUJ XUMUUECKOU CBs3M ( KOBAJICHTHAS, HOHHA,
METaJUTMYEeCcKasi, BOJOPOIHAS), TUI KPUCTALTHIECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

c(hOPMHUPOBAaHHOCTH YMEHHSI OOBACHATH 3aBUCUMOCThH CBOMCTB BEIIIECTB OT BHJ/Ia XMMUYECKOM CBSI3W U THIIA KPUCTAJUTMYCCKON PEeIéTKH, OOMEHHbIM U JOHOPHO-
AKIICTITOPHBIN MEXaHNU3MBI 00pa30BaHUS KOBAJICHTHOH CBSI3H;

c(hOPMHUPOBAaHHOCTh YMEHHI: KJIACCU(DUITUPOBATh: HEOPIraHUYECKHUE BEIECTBA M0 UX COCTaBY, XUMHUYECKUE PEAKIIMU 10 PA3IMYHBIM IIPU3HAKAM (YUCITY B COCTaBY
pearupyroux BEIeCTB, TEIIOBOMY 3G (EKTy PeaKiii, H3MEHEHHIO CTEIICHEH OKUCIICHHUS 3JIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTaJlM3aTopa U JIPyrue); CaMOCTOSTEIbHO
BBIOMpATh OCHOBAHUS M KPUTEPUU IS KITacCU(DUKAIIUN M3YIaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CMBICH IepruoandecKoro 3akona J[. 1. MenaeneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATH3UPYIONTYI0, 00bSI CHUTEIHHYIO U
MIPOrHOCTHYECKYTO (PYHKIINH;

chOpMHUPOBAaHHOCTH YMEHHI: XapaKTePHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB M HOHOB XMMHUYECKHX DJIEMEHTOB MIEpBOro—4eTBEPTOro neprnoaos Ilepunoanyaeckoi
cuctembl JI.W1. MeHzeneeBa, UCTOb3ysI MOHATHS «IHEPTETUUECKHE YPOBHIY, «IHEPTETUICCKHIE TIOLYPOBHIY, «S-, P-, 0-aTOMHBIC OPOUTAIIN», KOCHOBHOE M BO30YXIEHHOES
JHEPTeTUYECKHIE COCTOSHHS aTOMay; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX IJIEMEHTOB U X COEAWHEHHH 1o TieprofaM u rpymmam [lepuogmaeckoit
cucremsl [[. 1. MennieneeBa, BaleHTHBIE BO3SMO)KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHSI HX JIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMUCHIBATE) OOIINE XUMHYECKUE CBOMCTBA BEIECTB PA3IIMYHBIX KIACCOB, TIOATBEPKIAThH CYIECTBOBAHUE
FEHETHYECKOM CBA3U MEX]y HEOPTaHMUYECKUMH BEIIECTBAMU C IOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIU;

chOpMHUPOBAaHHOCTH YMEHHSI PACKPBIBATH CYIIIHOCT: OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA MTOCPEICTBOM COCTABIICHHS JIEKTPOHHOTO OallaHCa 3THX PEaKITHIA;
peaxiuii HOHHOrO OOMeHa ITyTEM COCTABJIEHHUS UX MOTHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH; PEaKINil THAPOIH3a; PeaKInid KOMITIEKCOOOpa3oBaHus (Ha IpuMepe
THUAPOKCOKOMITIIEKCOB IIMHKA U TFOMHUHUA);

c(hOpMHUPOBAaHHOCTH YMEHHS OOBSICHATH 3AKOHOMEPHOCTH MTPOTEKAHMS XUMHUIECKUX PEAKITHH ¢ yIETOM MX SHEPTeTUIECKUX XapaKTEPUCTHK, XapaKTep N3MEHEHHS
CKOPOCTH XMMHYECKON PEeaKIMH B 3aBUCHMOCTH OT Pa3UYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEMIEHIS XUMHUIECKOTO pABHOBECHS ITO]T BIMSHUEM BHEITHUX BO3JIeHCTBUN
(mpuamumn Jle llatense);

chOpMHUPOBAaHHOCTH YMEHHSI XapaKTEPH30BATh XMMIUECKIE PEAKITIH, JISKAIINE B OCHOBE ITPOMBIIIUICHHOTO MTOTYIE€HUsI CEPHON KUCIOTHI, aMMHAaKa, O0IIe HayIHbIE
TIPUHIIAITE XUMHYECKIX TTPOU3BOJICTB; 1E1eCO00Pa3HOCTh MPUMEHEHUST HEOPTaHMYECKUX BEIIECTB B MPOMBINUIEHHOCTH U B OBITY C TOYKU 3PEHHSI COOTHOIICHHUS PHCK-
0JIb34;

chOpMHUPOBAaHHOCTH BIIAJICHHS] CHCTEMOH 3HAHHUI O METOJ]aX HAyYHOTO TIO3HAHUS SIBJICHUH MPUPOJIBI — HAOIOZeHN e, H3MepEHIe, MOJIEITUPOBAHNE, IKCIIEPUMEHT
(peanbHBII U MBICTICHHBIH ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSATh 3TH 3HAHUS IIPU SKCIIEPHUMEHTATLHOM UCCIIEOBAHUH BEIIECTB U ISl OOBSICHEHUS

XUMUYECKHUX SIBJICHUM, UMEIOLIUX MECTO B IPUPOJE, MPAKTUYECKOMN E€ATEIHLHOCTH YEIOBEKA U B IOBCEIHEBHOM KU3HU;

chOpMHUPOBAaHHOCTH YMEHWSI BBISBIISATH B3AUMOCBS3h XUMHUYECKUX 3HAHUHN C MOHATHSIMH U TIPEACTaBICHUSIMHA APYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB IS Ooee
OCO3HAHHOT'O TOHUMAaHUSI MaTEPUATILHOTO €IUHCTBA MUPA;



c(hOpMHUPOBAaHHOCTH YMEHHSI IPOBOAUTE PACUETHI: C UCIIOIH30BAHMEM MOHATUH «MAaCcCOBast JIOJsI BEIISCTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPA LU, MaCChl BEIIECTBA
i 00bEMa rasza 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00hEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKIIMK BEIICCTB; TEIJIOBOTO 3P (eKTa peakIuu; 3HAUCHHS
BOJIOPOJIHOT O [TOKA3aTelsl PACTBOPOB KUCIIOT U LIETOYEH C M3BECTHOW CTEMEHBIO JUCCOLMAINN; Macchl (00BEMa, KOJIMYEeCTBa BEILECTBA) IIPOAY KTa PeaKHK, €CIH OTHO U3
HCXOJIHBIX BEIIECTB JaHO B BUE PACTBOPA C ONPEACIEHHON MAaCCOBOW JI0JIeH pacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE (MMEET IPUMECH ); JIOIH BBIXOJA MPOIYKTa
peakIumu; 00bEMHBIX OTHOIICHUH T'a30B;

c(hOpMHUPOBAaHHOCTh YMEHHIA: CAMOCTOSITEIHHO TUIAHUPOBATh U MPOBOAUTh XMMUYCCKUM SKCIIEPUMEHT (ITPOBEACHUE PEeaKIUi HOHHOTO 0OMEHa, 110 ATBEPIKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPIaHMUYECKHUX BEIIECTB, ONMPEIEIICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIBIO HHAUKATOPOB, H3YYCHHUE BIMSIHUS Pa3InYHbIX (DAKTOPOB HA
CKOPOCTh XMMHYECKOW PEaKIIMH, PEIICHUE IKCIICPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «Metaiuib» u «Hemeramib») ¢ coOMoAeHuEM paBUII 0€30M1acHOro 00paIeHus ¢
BEIIeCTBaMHU M J1abopaTopHBIM 000pyI0BaHUEM, (POPMYITHPOBATH 1I€Ib UCCIIEIOBAHNUS, IPECTABIATE B pa3IHYHON (opMe pe3yNIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTh;

c(OpPMHUPOBAHHOCTh YMEHUI: COOIIONATH MPaBHJIa MOJIb30BAHUS XUMHUECKOH MTOCYION U TAOOpaTOpHBIM 000PYIOBaHUEM, O0pAIIIEHHsI C BEI[ECTBAMU B COOTBETCTBHH C
HMHCTPYKIUSIMHU T10 BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHYECKH 1I€IECO00Pa3HOI0 MOBEACHUS B OBITY U TPYIOBOH JEATEIBHOCTH B LIENISIX COXPAaHCHHUS
CBOET0 3/I0POBbsI, OKPY>KatOIEH MTPUPOIHON CPENBI U IOCTUAKEHHUS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OMTACHOCTh TOKCHYECKOTO JIEHCTBUS Ha KMBBIE OPTraHU3MBbI
OTIpeIeIEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHUMAas CMBICI mmokasatens [11K;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYITIECTBIISITH IIeJICHATIPABICHHBINA MTOMCK XUMUIECKOW HH(POPMAITUHU B PA3TMYHBIX UCTOYHUKAX (HaydHas ¥ ydeOHO-HAyIHAS
JIuTepaTypa, CPeaCTBa MaccoBOM uH(popMariuu, IHTepHET U Apyrue), KpUTUYECKH aHAIM3UPOBaTh XMMHUECKYI0 HH(OpMAIIKIO, IiepepadaThiBaTh €€ U MCIIOIb30BaTh B
COOTBETCTBUH C IIOCTABIIEHHON y4eOHON 3a/1auei.

TEMATHUYECKOE IIVIAHUPOBAHUE

KosnvecTBo 4acos dnekTpoHHbIe (LU(POBHIE)
Ne n/m HaumeHoBaHMe pa3ies 0B U TeM MPOrpaMMbl
Bceero KonTposabhbie IIpakTHyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI patdoThI
Pa3nen 1. TeopeTuyeckue 0CHOBbI XUMHUH
Crpoenne atoma. Ileproanueckuii 3aK0H U
11 Ieproauueckast CHCTEMa XUMHYECKUX DJIEMEHTOB 1. 9 https://m.edso00.ru/R39EAGIPC
W. MenpeneeBa
1.2 Crpoenne Bemectsa. MHOrooOpasue BEIIECTB 11 1 https://m.edsoo.ru/W4FD2VJF8
1.3 XUMIUECKHE PEAKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
HUroro mo pazneny 39
Paznen 2. Heopranudeckasi XuMus
2.1 Hewmerasuisl 31 1 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Merauibl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Uroro mo pazneny 54
Pazpnen 3. Xumus U KM3Hb
3.1 ‘ MeToapl MO3HAHUS B XUMUU. XUMUS U KU3Hb 9 https://m.edso00.ru/2Q4016NXK
Wroro no pazaeny 9
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MNOYPOYHOE INVTAHUPOBAHUE

Ne Tema ypoka KosaunyecTBo yacos Hara DJIeKTPOHHBbIe UG POBbIE Nuaukaroper @I
n/m Beero Kontpoubnbie IIpakruueckne¥3yUeHus  odpasoBaTebHbIe pecypehbl
padoThI padoThI

1 | Atom. CocTraB aTOMHBIX SI7IED. 1 https://m.eds00.ru/NOPBJ3G7) | BciOMHUTH U IPUMEHUTH
XUMHUYECKUMN IIIEMEHT. COOTBETCTBYIOIIINE ECTECTBEHHOHAYYHBIE
H3otomnbl 3HaHUs. BBISBIATH CBA3b MEXIY

MPOYUTAHHBIM U COBPEMEHHOM
pEaIbHOCTBIO

2 | CtpoeHue DIIEKTPOHHBIX 1 https://m.eds00.ru/SMTBPF8US  |Ananu3upoBath, HHTEPIPETUPOBATH
000JI04€eK aTOMOB, KBAHTOBbIE ITaHHBIE U JIEJaTh COOTBETCTBYIOIIHE
qHcIia BBIBOJIbI. BCIIOMHUTE U TPUMEHUTH

COOTBETCTBYIOIINE ECTECTBEHHO-HAYYHBIE
3HaHWsL. [IpeIOKUTh OOBSICHUTEIBHbIE
CHIIOTE3BI.

3 | Kimaccudukarims XUMHYECKUX 1 https://m.eds00.ru/MDGLT301 |AHamu3upoBaTh, HHTEPIPETHPOBATH
3JIeMeHTOB (s-, p-, d-, f- C ITAaHHbIE U IeJIaTh COOTBETCTBYIOIIIE
AIIEMEHTBHI) BBIBOJIBI. BCIIOMHUTB U TPUMEHUTD

COOTBETCTBYIOLINE €CTECTBEHHO-HAYYHBIC
sHaHUs. [IpennokuTh 0OBSICHUTEIbHBIC
CHIIOTE3BI.

4 | PacnipeneneHue 3JeKTPOHOB 1 https://m.edso0.ru/HNSVJRET2  [[TpeasioskuTh criocod HayIHOTO

[0 AaTOMHBIM OpOHTAIISIM MCCIICTOBAHUS JAHHOT'O BOIIPOCA.
Pacrio3HaBaTh, HCIIONB30BATh U CO3aBaTh
00BSICHUTEbHBIC MOJIEIH
HpECTABICHHUS.

5 | DrekTpoHHbIC KOHPHUTYPALTUH 1 https://m.eds00.ru/56 M011PUG |O6bsicHeHHE yCTPOMCTBA M IPUHIIUIIA
aTOMOB JJIEMEHTOB B PaboThl C XUMUYECKUM 000PY10BaHHEM
OCHOBHOM H BO30YKIEHHOM
COCTOSIHUH

6 | DiekTpoHHBIE KOHPUTYpALTUH 1 https://m.edso00.ru/3ZORH4PQL OrneHuBaTh Hay4YHbIC APTYMEHTHI U

HOHOB.
DNEKTPOOTPUIIATENIEHOCTh

A0Ka3aTCIIbCTBA U3 PA3JIMYHBIX
MCTOYHHUKOB (Haan/IMep, rasera,
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WHTEPHET, KypHaibl). Pacrio3HaBaTh
TOTYILEHUS, TOKa3aTENbCTBA U
ACCY/IEHHUS B HAYUHBIX TEKCTaX.

7 | llepuonuieckuii 3aKOH U https://m.edso0.ru/RRTS1FRBD |OnenuBath Hay4HbIC apTyMEHTHI H
[Mepuoanueckas cucrema ITOKa3aTeNbCTBA U3 PA3IMYHBIX HCTOUHUKOB
XUMHU4ecKux anemenToB . W. (Hampumep, razera, MHTEPHET, XKyPHAJIbI).
Menpeneesa, cBsi3b € PacnozHaBaTh HOmyIEHUs, JOKA3aTEIbCTBA
COBpPEMEHHOM Teopueit U PacCyXX/ICHHS B HAYYHBIX TEKCTaX.
CTPOEHHS aTOMOB

8 | 3aKOHOMEpPHOCTH U3MEHEHHUSI https://m.eds00.ru/M2BG8LQG  [[Ipeobpa3oBaTh ofHYy HopMy
CBOMCTB XMMUYECKHUX U MpeACTaBIEeHUs JAHHBIX B IPYTYIO.
AIIEMEHTOB U 00pa3yeMbIX Pa3myath BOIPOCHI, KOTOPHIE BO3MOYKHO
HUMH MPOCTHIX U CIIOKHBIX €CTECTBEHHOHAYYHO MCCIIC/I0BATh.

BEILECTB 110 TPYIIIaM U
nepuoaamMm

9 | Cucremaruzanus u https://m.edsoo.ru/FOHYMAB [ToHUMAaTh CMBICIIOBYIO CTPYKTYPY TEKCTa
000011IeHNEe 3HAHUH 110 TeMe MC (ompenensTs TeMy, IIIaBHYIO MBIC/Ib/HJICHO,

Ha3HAYCHHUE TEKCTA)

10 | Buapl XUMUYECKOH CBSI3H. https://m.eds00.ru/YSFOZQOR [[ToHHMaTh CMBICIIOBYIO CTPYKTYPY TEKCTa
MexaHu3MbI 00pa30BaHHsI M (ormpeaensTh TeMy, TJIaBHYIO MBICIIB/HICIO,
KOBaJIEHTHOM CBS3H. Ha3HAYCHUE TEKCTa). BCHOMHUTH U
BonoponHast CBsi3b. NPUMEHHUTH COOTBETCTBYIOIINE
MexXMOJIeKyIsIpHbIC €CTECTBEHHOHAYYHbBIC 3HAHUS
B3aUMOJACHCTBUS

11 | BaJeHTHOCTb M BaJlEHTHBIE https://m.edso0.ru/FLOBCCB2E [[Ipeobpa3oBats onHy hopMy
BO3MOYKHOCTH aTOMOB. CBSI3b NpeNCTaBICHHs JaHHBIX B APYTYIO.
AIIEKTPOHHOU CTPYKTYPHI Hcronb30BaTh HHM)OPMAIIHIO M3 TEKCTA IS
MOJIEKYJT C MX pEeIIeHHs PAKTUIECKOH 3a1a4un
reOMETPUICCKUM CTPOCHUEM

12 | TlpencraBiieHus o https://m.edso0.ru/PNUHMOOP  [Mcnionbp30BaTh HHGOPMAITUIO U3 TEKCTA TS
KOMILUTEKCHBIX COCTMHEHHSIX 5 pEelIeHHsT IPAKTUIECKOH 3a1auH.

COCTaB W HOMEHKIIaTypa [IpeobpazoBaTh ogHY QopMy
NpeCTaBICHHs JaHHbIX B APYTYIO
13 | BeriecTBa MONEKYISIPHOTO https://m.eds00.ru/40CASLVY3 BcOMHUTH U IPUMEHUTH

HCMOJICKYJIAPHOI' O CTPOCHUA.
Tuner KPpUCTAJUIMYCCKUX
PCUICTOK U CBOMCTBa BCIICCTB

COOTBETCTBYIOIIME €CTECTBEHHOHAYYHbBIE
sHaHus. [loHUMaTh CMBICTIOBYIO CTPYKTYPY
TeKcTa (ONpEeAeNiTh TEMY, ITIaBHYIO
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MBICITB/UICI0, HA3HAYCHUE TEKCTa)

14 | TloHsATHE O TUCTIEPCHBIX https://m.eds00.ru/8QWSNJMIO [BcriOMHUTH U IPUMEHUTH
cucremax. [IpencraBneHue o COOTBETCTBYIOIINE ECTECTBEHHOHAYUYHBIC
KOJJIOMIHBIX PacTBOpax 3HaHWs. [IOHUMATh CMBICIIOBYIO CTPYKTYPY

TEKCTa (OMpenessaTh TEMY, TIABHYIO
MBICJIB/UICI0, HA3HAYCHUE TCKCTA)

15 | UcTuHHBIC PacTBOPHI: https://m.eds00.ru/MI12GZKJ8B  |BbISBISTH CBSI3b MEXKY IIPOUYUTAHHBIM U
HACBIIICHHBIE 1 COBPEMEHHOI PeaIbHOCTHIO.
HEHACBHIIICHHBIE,

PacTBOPUMOCTb.
Kpucramioruapatst

16 | CriocoObl BeIpaKEHHUS https://m.eds00.ru/ZUAKS9SXC [Ipeobpa3oBaTh ofHy HopMy

KOHIIEHTPAIIMH PaCTBOPOB [pE/ICTAaBIIEHUS TAHHBIX B IPYTYIO.
Pa3myath BOIPOCHI, KOTOPHIE BO3MOYKHO
€CTECTBEHHOHAYYHO MCCIIEI0BATh.

17 | Perienue 3a1a4 ¢ https://m.eds00.ru/9YYGIX6FN |Ananu3upoBars, HHTEPIPETUPOBATH
UCIIOJIb30BAaHNUEM TTOHSTHI ITaHHBIC U JIeIaTh COOTBETCTBYIOLINE
"MaccoBasi J10J1s BBIBO/IbI. BCIIOMHHTB U IPUMEHUTD
pacTBOpEHHOrO BelecTna", COOTBETCTBYIOLINE €CTECTBEHHO-HAYYHBIC
"MOJIsIpHAsI KOHIIEHTpaIus" 3HAHMUSL.

18 | Kmaccudukarms u https://m.edso0o.ru/Y3JUKOMC4 [Ipeobpa3oBaTh ofHy hopMy
HOMEHKJIAaTypa HPEICTABICHUS JAHHBIX B IPYTYIO.
HEOPraHUYEeCKHX BEIIECTB Paznuuyatk BOIPOCHI, KOTOPBIE BOZMOKHO

€CTECTBEHHOHAYYHO UCCIICIOBATh.

19 | Cucremaru3ais u https://m.edsoo.ru/7LEFEOFM5  [[IpeoGpa3oBaTh oaHy hopMy
00001IeHIEe 3HAHUIT TIO TeMe HpECTaBICHUS JAHHBIX B IPYTYIO.

Pa3nmyath BOIPOCHI, KOTOPBIE BO3MOKHO
€CTECTBEHHOHAYYHO HCCIICIOBATb.

20 | KouTposnbHast paboTta 1o https://m.edsoo.ru/5SARJUKOHZ  [TIpeoGpa3zosath oHy hopmy

temaM "CTpoeHue aToma.
[Tepuonuyeckuii 3aKoH u
[lepronnueckas cucrema
XHMUYECKUX 3jeMeHToB JI. 1.

MPEACTAaBJICHUA JAaHHBIX B IPYT'YIO.
PaznmyaTh BOIIPOCHI, KOTOPBIC BO3MOKHO
CCTCCTBCHHOHAYYHO UCCIICI0BATD.
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Menpeneesa", "Ctpoenue
BeniecTBa. MHorooOpasue
BelecTs"

21 | Knaccudukanuss XUMUYECKHX https://m.eds00.ru/ZOMZMS8RE [[IpeoOpa3oBaTh ofHYy hopMy
peaxiuii B HEOPraHUYECKOW U E [PEICTABICHUS TAHHBIX B IPYTYIO.
OpraHWYecKOi XMMHUH. 3aKOH Paznu4aTh BOIPOCHI, KOTOPBIE BO3MOKHO
COXpaHEHUs MacChl BEIIECTB; €CTECTBEHHOHAYYHO MCCIIC/IOBATh.
3aKOH COXpaHEHHsS U
MPEBPAIICHUS SHEPTUH TIPH
XUMHYECKUX PEaKIHsX
22 | TennoBbie 3P PEKTHI https://m.eds00.ru/9TSXHFMT4 |BbISIBISITH CBSI3b MEX/TY IIPOYUTAHHBIM U
XUMHYECKUX PEaKIHil. COBPEMEHHOI PeaIbHOCTHIO.
Tepmoxumuueckue
ypaBHEHHUS
23 | BoruuciieHus 1o ypaBHEHUSAM https://m.edsoo.ru/V5SWAVUXO0 [Ipeobpa3oBaTh ofHYy HopMy
XUMHYECKUX PEaKiiii 1 H [pE/ICTAaBIIEHUS TAHHBIX B IPYTYIO.
TEPMOXUMHIECKAM Pa3ziu4aTh BOIPOCHI, KOTOPbIE BO3MOYKHO
yYpaBHEHHSIM €CTECTBEHHOHAYYHO MCCIIC/I0BATh.
24 | CKopOCTh XMMHUYECKOM https://m.eds00.ru/DSEHNDOEL  [BhISIBIIATE CBS3b MEKIY MPOUATAHHBIM U
peaknuu, €€ 3aBUCUMOCTb OT COBPEMEHHOH pEaIbHOCTBIO.
pa3IUYHBIX (PAKTOPOB.
Karanus u kaTanu3aTopsl
25 | T'oMoreHHbIE ¥ TeTEPOTCHHBIC https://m.eds00.ru/RN8POZ7YQ [[Ipeobpa3oBaTh oaHy hopMy
peaxkuuu HPEICTABICHUS TAHHBIX B IPYTYIO.
Pazniuatk BOIPOCHI, KOTOPBIE BO3MOKHO
€CTECTBEHHOHAYYHO UCCIICI0BATh.
26 | IlpakTuyeckas padora Ne 1 o https://m.eds00.ru/NGQO5JTY7 [[Ipeobpa3oBaTh oaHy hopMy
TeMe "BnusiHue pa3nuuHbIX MPENCTaBIECHUS JaHHBIX B APYTYIO.
(baKkTOpOB Ha CKOPOCTh Pa3nmyath BOIPOCHI, KOTOPBIE BO3MOKHO
XUMUYECKOU peakuun” €CTECTBEHHOHAYYHO UCCIEAO0BATD.
27 | OOpaTuMBbIe U HEOOpPATUMBIE https://m.edso0.ru/XHPQ3BRAJ [[Ipeobpa3oBaTh oHy hopMy
peakuuu. XuMUYECKOe [PEICTABICHUS TAHHBIX B IPYTYIO.
paBHOBeCHE Pa3nmyath BOMPOCHI, KOTOPBIE BO3MOKHO
€CTECTBEHHOHAYYHO HCCIIEIOBATb.
28 | Ilpaxtuueckas pabora Ne 2 o https://m.edso0.ru/lUMB65DAV  [[Ipeobpa3oBaTh ofHy hopMy
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Teme "BausHue paznuuHbIX
(hakTOpOB HA MOJOXKEHHE
XUMHYECKOTO paBHOBeCHS"

Ix

MPEACTABJICHHA JAaHHBIX B JPYT'YIO.
Pazmuyath BOIIPOCHI, KOTOPBIC BO3MOXKHO
CCTCCTBCHHOHAYYHO UCCICIOBATD.

29 | DneKTpoNUTHYECKAs https://m.eds00.ru/8UIMTOHPO [[IpeoOpa3oBaTh ofHy hopMy
mucconuanys. CUIbHBIE U IIPECTABIECHUS JaHHBIX B APYTYIO.
cra0bIe AIEKTPOIUTHI. Pa3miyath BOIPOCHI, KOTOPHIC BO3MOYKHO
CrerneHpb AUCCOIUAIINH €CTECTBEHHOHAYYHO MCCIIC/IOBATh.

30 | MonHOE MpoM3BEICHUE BOIBI. https://m.edso00.ru/7S6ENILYU  [IpeoOpa3oBaTh ofHy hopMy
Cpena BOIHBIX PaCTBOPOB. [pE/ICTABIEHHS TAHHBIX B IPYTYIO.
Boxopommblit mokaszaresb Pa3myath BOIPOCHI, KOTOPHIE BO3MOYKHO
(pH) pacTtBOpa €CTECTBEHHOHAYYHO HCCIIEI0BATD.

31 | Tupponus coneit. Peakium, https://m.eds00.ru/LSHMAMHL [BbISIBIATE CBS3b MEKIY MPOUNTAHHBIM U
MPOTEKAOUINE B PACTBOPAX J COBPEMEHHOM PEAIBHOCTBIO.
AIIEKTPOJIUTOB

32 | TlpakTtuueckas padora Ne 3 o https://m.eds00.ru/RD8CXFMN  [BbISBISITE CBSI3b MKy IPOUYUTAHHBIM U
TeMe "XUMUYIECKUEe PEaKITuu S COBPEMEHHOM peasibHOCTHIO.

B PacTBOpPAax 3JIEKTPOJIUTOB"

33 | OkucIHUTETBHO- https://m.eds00.ru/AF9ATHSZT [BbISIBIIATE CBS3b MEKIY MPOUNTAHHBIM U
BOCCTaHOBUTEIIBHBIC PEAKIIHH. COBPEMEHHOI PeabHOCTBIO.
Bakneilmme OKUCIUTENN U
BOCCTaHOBHUTEIH

34 | Merton 3IIeKTPOHHOTO https://m.eds00.ru/LCSPRA4PCZ |[BCcriOMHHUTH U IIPUMEHUTH
(9TIEKTOHHO-HOHHOT0) COOTBETCTBYIOIIHNE €CTECTBEHHOHAYTHbIE
Oananca BHaHUs. BBISABIATH CBS3b MEKIY

HPOYUTAHHBIM U COBPEMEHHOM
PeanbHOCTHIO
35 | DnekTponK3 pacTBOPOB H https://m.eds00.ru/7UCOBIP3Q  |AHanu3upoBaTh, HHTEPIPETUPOBATH
pAacIIaBOB BEIIECTB ITaHHBIC U JIeJaTh COOTBETCTBYIOLINE
BBIBOJIbI. BCIIOMHHUTB U TPUMEHUTD
COOTBETCTBYIOLINE €CTECTBEHHO-HAYIHBIC
sHaHUs. [IpeioKuTh O0BSICHUTEIbHBIC
CHIIOTE3bI.
36 | Pemienue 3a1a4 pa3IHIHbIX https://m.edsoo0.ru/MBRCJ2BH  |Ananu3upoBath, HHTEPIPETUPOBATH

THUIIOB

\Y4

JAAaHHBIC U [ICJIaTh COOTBCTCTBYIOIIUC

IBBIBO/IbI. Bcnomauts n MIPpUMCHHUTD
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COOTBCTCTBYIOIIIMEC CCTCCTBCHHO-HAYYHBIC
BHaHM. HpCIlJ'IO)KI/ITB OOBSICHUTEILHEIE
THUIIOTC3bI.

37 | Pemrenue 3a1a4 pa3InyHbIX https://m.edsoo.ru/REEKUYHA [[Ipe1oxuTh Criocod Hay9IHOrO

THUIIOB U MCCIIEIOBaHUS JAHHOTO BOIIPOCA.
Pacrio3HaBaTh, UCIOIB30BATh M CO3/1aBaTh
O6’b$1CHI/ITCJII>HI>IC MOJCIIN U
NpeCTaBICHHS.

38 | Cucremartu3anus u https://m.eds00.ru/O0CUUKMEFE  |O0bsicHeHre yCTPOMCTBA M PUHIIUIIA
000011IeHHEe 3HAHUH 110 TeMe 1 PabOThl C XUMUYECKUM 000PY/I0BAaHHEM
"XumMmuueckne peaxiun”

39 | KontponbHas paboTa 1o teme https://m.edso0.ru/E120ZSNS2  |OrieHuBaTh Hay4HBIC APTYMEHTHI U
"Xumudeckre peakuuu" TOKa3aTeNbCTBA U3 PA3JIMYHbIX

WMCTOYHUKOB (HaIpuMep, ra3era,

MHTEPHET, )KypHaJbl). Pacno3HaBath

OIYIIIEHNS, TOKA3aTeIbCTBA U
ACCYXKJCHUA B HAYUYHBIX TCKCTAaX.

40 | TlonokeHre HEMETAILIOB B https://m.eds00.ru/S2T11G534  |OmeHUBaTH HAYYHBIE APTYMEHTHI U
[Mepronmueckoii cucreme MOKa3aTeNbCTBA U3 PA3IMYHBIX HCTOYHUKOB
XUMHUYECKUX 371eMenToB /1. 1. (HampuMep, ra3eTra, HHTEPHET, KypHAJIbI).
MenneneeBa 1 0COOCHHOCTH PPacmo3HaBaTh JAOIMyIIEHHS, T0KA3aTEIbCTBA
CTPOCHUSI X aTOMOB. U pacCy’)XKICHHS B HAYYHBIX TEKCTaXx.
®duznyecKkue CBOMCTBA
HEMETaJJIOB

41 | Anmorpomnus HeEMeTaIuIoB (Ha https://m.edso0.ru/DKHVETX6 [[Ipeobpa3oBaTh oaHy hopMy
puMepe KHCIOpoa, CEepHl, S NpeCTaBICHHS JaHHBIX B APYTYIO.
tocopa u yriepona) IPazmiaaTh BOIPOCKHI, KOTOPHIE BO3MOYKHO

€CTECTBEHHOHAYYHO HCCIIE/IOBATh.

42 | Bomopou: mony4eHue, https://m.edso0.ru/EOAB3TJZ2 [[loHUMATh CMBICIOBYIO CTPYKTYPY TEKCTa
(hm3HUecKre 1 XUMHYECKIE (ompenensTs TeMy, TITaBHYIO MBICIH/HJIEHO,
cBoiicTBa. ['uapuet Ha3HAa4YeHHE TEKCTa)

43 | 'ajoreHsl: HAXOXKICHHUE B https://m.eds00.ru/8ESM200XI  TToHHMAaTh CMBICIOBYIO CTPYKTYPY TEKCTa

MIPHUPOAE, CIIOCOOBI
noy4eHus, pusndeckue u
XMUMHYECKHE CBOUCTBA

(ompenenars TeMy, TIaBHYIO MBICIb/HIIEIO,
Ha3HauYeHHE TEKCTa). BCIOMHUTE
MPUMEHHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS
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44 | TanoreHoBO0PO/IbI. https://m.edsoo.ru/FWWHG6A36J [[IpeodpazoBaTth ogHy hopMy
Baxneiinme NpeCcTaBICHHs JaHHBIX B APYTYIO.
KUCIIOPOJICOACPIKAIIHE HMcronb30BaTh MH(GOPMAIIHIO U3 TEKCTA IS
COCIIMHEHUS TAJIOTCHOB pELICHHS PAKTUYECKOH 3a1a4un

45 | JlabopaTopHbIC 1 https://m.eds00.ru/ULBR2WQ2T [Mcnonb3oBaTh HHGOPMAIIMIO U3 TEKCTA LIS
MPOMBIIIICHHBIE CIIOCOOBI pELICHHS PAKTUYECKO 3aauH.
MOTY4EHUS TATOTCHOB. [MpeoOpazoBatb oqHy QopMy
[TpumeHeHue TaloreHoB U X NpeCTaBICHHS JaHHBIX B IPYTYIO
COCIMHEHUI

46 | IpakTudeckas pabora Ne 4, https://m.edso00.ru/VJHPYU202 [BcriOMHHUTH W IPUMEHUTH
Pemenue COOTBETCTBYIOIIME €CTECTBCHHOHAYYHBIC
IKCIIEPUMEHTAJIBHBIX 337124 3HaHUs. [IOHMMaTh CMBICIIOBYIO CTPYKTYPY
o Teme "I amoreHsr" TeKcTa (OMPEENATh TEMY, TJIABHYIO

MBICJIb/UICI0, HA3HAYCHUE TEKCTa)

47 | Kucnopo: 1abopaTopHbie U https://m.eds00.ru/S5SLQHHJCFF  BoISIBIATE CBS3b MEKIY MPOUNTAHHBIM U
MIPOMBINIUIEHHBIE CIIOCOOBI COBPEMEHHOM PEAIBHOCTBIO.
noiy4eHus, pusndeckue u
XUMHYecKe cBoiicTBa. O30H.

ITpumenenue kuciopoaa u
030Ha
48 | OKcHIBI ¥ IEPOKCHIBI https://m.eds00.ru/AMRVPMQA [[IpeobpaszoBaTs omHy hopmy
1 NpeNCTaBICHHs JaHHBIX B APYTYIO.
Pa3mnvath BOMPOCKI, KOTOPHIE BO3MOYKHO
€CTECTBEHHOHAYYHO MCCIICI0BATh.

49 | Pemrenue 3a1a4 pa3IdIHBIX https://m.eds00.ru/Q8L50HZYY |AHamu3upoBaTh, HHTEPIPETHPOBATH
THUIIOB IMTAHHBIC U JIeJaTh COOTBETCTBYIOIINE

BBIBO/IbI. BCIIOMHUTH U TPUMECHUTH
COOTBETCTBYIOIIME €CTECTBCHHO-HAYIHbIC
BHAHMS.

50 | Cepa: HaxoXxIeHUE B https://m.eds00.ru/3JASFNQQK [Ipeobpa3zoBaTh oHy hopMy
PUPOJIE, CITOCOOBI NpeCTaBIeHHs JaHHbIX B APYTYIO.
MoTy4YeHusi, QU3HUECKUE U Pazim4aTh BOIIPOCHI, KOTOPBIE BO3MOYKHO
XUMHYECKUE CBOMCTBA €CTECTBEHHOHAYYHO MCCIIEI0BATh.

51 | CepoBonopon, cynbduast https://m.eds00.ru/PMO9PHT23 [[Ipeobpa3oBaTh oaHy hopMy
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MPEACTABJICHUA JAaHHBIX B APYT'YIO.
Pazmuyath BOIIPOCHI, KOTOPBIC BO3MOXKHO
CCTCCTBCHHOHAYYHO UCCICIOBATD.

52 | Kucnopoaconepxariue https://m.eds00.ru/8TN3SZ505 [[IpeoOpa3oBaTh ofHYy hopMy
COCJIMHEHUS CEPBI. IIPECTABIECHUS JaHHBIX B APYTYIO.
OcOOEHHOCTH CBOMCTB Pa3miyath BOIPOCHI, KOTOPHIC BO3MOYKHO
CEPHOM KUCIIOTBI €CTECTBEHHOHAYYHO MCCIIC/IOBATh.

53 | IlpakTtudeckas pabora Ne 5. https://m.eds00.ru/9S76ZZRFW [[IpeoOpa3oBaTh ofHYy HopMy
Pewienne MpeACTaBIECHUS JAHHBIX B IPYTYIO.
OKCIICPUMEHTAJIbHBIX 3aJa4 Pa3znmumuath BOIIPOCKHI, KOTOPbIC BO3MOXHO
o teme "Cepa u e€ €CTECTBEHHOHAYYHO HCCIIEI0BATD.
coenuHeHus"

54 | A30T: HaxOXJICHUE B https://m.edso00.ru/IZPKO7CA4P  [BbISBIISTH CBS3b MEXK/Y IPOUYUTAHHBIM U
PUPOJIE, CIIOCOOBI COBPEMEHHOI PealbHOCTBIO.
noiy4eHus, pusndeckue u
XUMHUYECKHE CBOMCTRA.

AMMHAK, HUTPH]IBI

55 | Kucinopomcoaepskarime https://m.eds00.ru/271860BC3  [[IpeobpaszoBaTs omHy hopmy
COCIMHEHHMS a30Ta. HPEICTABICHUS JAHHBIX B IPYTYIO.
OcoOEeHHOCTH CBOWCTB IPazmiaaTh BOIPOCKHI, KOTOPHIE BO3MOXKHO
a30THOM KUCJIOTBI €CTECTBEHHOHAYYHO UCCIICIOBATh.

56 | IIpuMeHeHHME a30Ta U €T0 https://m.eds00.ru/MO1P034QF [BbISBIISTH CBS3b MEXK/IY IPOUYUTAHHBIM U
coeIMHEHUN. A30THBIE COBPEMEHHOMN PEATIBHOCTBIO.
ymoOpeHust

57 | ®ochop: HAXOXKICHHE B https://m.eds00.ru/PXZ01ZQS0 [Ipeobpa3oBaTh oaHYy HopMy
HOPHUPOJIE, CIIOCOOBI HpECTaBICHUS JAHHBIX B IPYTYIO.
HONTy4eHus], HHU3UICCKUE U Pa3nmuyath BOIPOCHL, KOTOPBIE BO3MOYKHO
XUMHYECKUE CBOWCTBA. €CTECTBEHHOHAYYHO HCCIICIOBATb.
®ocduasl u Gochur

58 | Oxcunsl docdopa, https://m.eds00.ru/00ZT28DNQ [Ipeobpa3oBaTh oaHYy HOpMy
dbochopconepxaiie [PEICTaBICHUS TAHHBIX B IPYTYIO.
kuciotsl. Conu pochopHoit Pa3nmyath BOIPOCHI, KOTOPHIE BO3MOYKHO
KUCJIOTBI €CTECTBEHHOHAYYHO HCCIIEIOBATb.

59 | Ilpumenenue pocdopa u ero https://m.eds00.ru/99E3JYYTM [[IpeoGpa3oBaTh ofHy hopMy

coenuHeHui. PocopHbie

MPCACTABJICHHA JAHHBIX B IPYT'YIO.
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ynoOpeHus

Pazmuyath BOIIPOCHI, KOTOPBIC BO3MOXKHO
CCTCCTBCHHOHAYYHO UCCIICIOBATD.

60 | IIpaxTrueckas pabota Ne 6. https://m.eds00.ru/97LCBYXY?2 [[IpeodpazoBaTth oaHy Gopmy
Pewienne MpEACTaBIECHUS JAHHBIX B IPYTYIO.
OKCIICPUMCHTAJIbHBIX 3aJa4 Pa3znmuuath BOIIPOCKHI, KOTOPbIC BO3MOXKHO
o teme "A30t1 u hochop u ux ©CTECTBEHHOHAYYHO MCCIIEAO0BATD.
coequHeHus"

61 | Yriepoa: HaXxOXICHUE B https://m.edso0.ru/IWDS30OTDR [[Ipeo6pa3oBaTh ofHy hopMy
NPHUPOJIE, AJUTOTPOITHBIC [PE/ICTABIIEHHS TAHHBIX B IPYTYIO.
MoauduKanuy; Gusndeckue u Paznuuatk BOIPOCHL, KOTOPBIE BO3MOKHO
XUMHYECKUE CBOKCTBA, €CTECTBEHHOHAYYHO HCCIICIOBATh.
HIPUMEHEHHUE

62 | Oxcun yrinepona(Il), oxcup https://m.edso0.ru/6DLNT13TE [[IpeoOpa3oBaTh ofHy HopMy
yraepona(I'V), yrompHas MPECTaBIIEHUS JAHHBIX B IPYTYIO.
KHCIIOTa U €€ COITH Pa3myath BOIPOCHI, KOTOPHIE BO3MOYKHO

€CTECTBEHHOHAYYHO HCCIICIOBATH.

63 | Pemenue 3ama4q pa3nuaHbIX https://m.eds00.ru/PQWKCINJ [BbISIBIATE CBS3b MEKIY MPOUNTAHHBIM U
TUTIOB X COBPEMEHHOM PEAIBHOCTBIO.

64 | KpemHuii: HaXOKICHUE B https://m.eds00.ru/R7FY3Y3BW |Axamu3npoBarh, HHTEPIPETHPOBATH
PUPOJIE, CIIOCOOBI IMTaHHBIC U JIeJIaTh COOTBETCTBYIOIINE
MOTy4YeHus], QU3HUECKUE U BBIBO/IbI. BCIIOMHUTH U TPUMECHHUTD
XUMHYECKUE CBOMCTBA COOTBETCTBYIOIIHE €CTECTBEHHO-

Hay4YHbIC 3HAHHUSI.

65 | Oxkcun kpemuusa(IV), https://m.eds00.ru/NTQOS329K  [BbISBIISITE CBSI3b MEXKIY IPOUYUTAHHBIM U
KpEeMHHEBast KUCIIOTA, COBPEMEHHOM PEabHOCTBIO.

CHJTMKATBI

66 | [IpuMeHeHNEe KPEMHUS H ero https://m.eds00.ru/IXJO0600T  BcHOMHUTH U IPUMEHUTH
coenuHeHuit. CTekyo, ero COOTBETCTBYIOILIME ECTECTBEHHOHAYYHbBIE
MOJTyYCHUE, BUJIBI CTEKIIA BHaHHS. BBISBISITE CBSI3b MEKIY

NPOYUTAHHBIM U COBPEMEHHOM
PEabHOCTBIO
67 | Pemenue 3a1a4 pa3IMIHbIX https://m.eds00.ru/S5319XD1S  |AHanu3upoOBaTh, HHTEPIPETUPOBATH

THUIIOB

JAAaHHBIC U [ICJIaTh COOTBCTCTBYIOIIUC
IBBIBO/IbI. Bcenomauts n NPpUMCHHUTD
COOTBCTCTBYIOINNEC CCTCCTBCHHO-HAYYHBIC
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BHaHM. HpCILJ'IO)KI/ITB OOBSICHUTEILHEIE
THUIIOTC3bI.

68 | Cucremaruzanus u https://m.eds00.ru/QCSGMOTFES |Ananu3upoBaTh, UHTEPIPETUPOBATD
000011IeHHE 3HAHUIA IO TeMe ITaHHBIC U JIETaTh COOTBETCTBYIOIINE
"Hemertamisr" BBIBO/IbI. BCIOMHUTE U IPUMEHUTH

COOTBETCTBYIOIINE €CTECTBEHHO-HAYYHBIE
SHaHUA. Hpe,HJ'IO)KI/ITB O6'I)5[CHI/ITCJII)HI)IC
TUTIOTE3bI.

69 | KouTponpHas pabota o teme https://m.edso00.ru/VPSTFCAFI  [[TpeanoxuTh crnocod Hay4HOr 0

"Hemeramisr" KCCIIeIOBaHUs JaHHOrO BOIIpoca.
Pacrio3HaBaTh, HCIIOJIB30BATh U CO3aBaTh
O6’I>SICHI/ITCHBHBIC MOJCIIN U
NpE/ICTABIICHHUS.

70 | AHanu3 pe3ynbTaToB https://m.edso0.ru/LAOAONSJ7 |O0bsicHeHHE yCTPONHCTBA M IPUHIIUIIA
KOHTPOJILHOW PaboTHI, paboTHl C XUMUYECKUM 000PYIOBaHHEM
KOpPPEKIIHs ONIHOOK

71 | TlonoxeHne METaJIOB B https://m.eds00.ru/57FR91QP1  (OueHMBaTh Hay4YHBIC APIYMEHTHI U
ITepuoauueckoii cucreme TOKa3aTeIbCTBA U3 PA3IMYHbBIX
XUMHYECKUX 3JIEMECHTOB. VICTOYHHMKOB (Harpumep, ra3era,
OcoOEHHOCTH CTPOCHUS WHTEPHET, )KypHaJbl). Pacrio3HaBaTth
ANIEKTPOHHBIX 000JI0UEK IOTyIIEHNS, T0Ka3aTeIbCTBA U
aTOMOB METAJLIOB ACCY)KICHHUS B HAYYHBIX TEKCTaX.

72 | O6mwue (pu3mueckue CBOMCTBA https://m.eds00.ru/ICNORGAK  |OrieHuBaTh HAy9IHBIC APTYMEHTHI U
MeTasoB. [IpuMeHenue w ITOKa3aTeNbCTBA U3 PA3IMYHBIX HCTOYHUKOB
METaJJIOB B OBITY U TEXHUKE (Hampumep, razeTa, HHTEPHET, KYPHAIIbI).

Pacro3HaBaTh TOMYIICHHS, T0Ka3aTeIbCTBA
U PacCyXJCHHs B HAYYHbIX TEKCTaX.

73 | CrutaBsl MeraiioB. Kopposust https://m.eds00.ru/1V3XS7EXT [[Ipeobpa3oBaTh oaHYy HOpMy

METAaJIIOB HpECTaBICHUS JAHHBIX B IPYTYIO.
Pa3nmuyath BOIPOCHL, KOTOPHIE BO3MOYKHO
€CTECTBEHHOHAYYHO HCCIIEIOBATb.

74 | Pemienue 3a1a4 pa3IHIHbIX https://m.eds00.ru/HCZY575D9 [[loHHMATh CMBICIOBYIO CTPYKTYPY TEKCTa
THUIIOB (ompenessiTh TeMy, TIIaBHYIO MBICIB/HICHO,

Ha3HAYCHHE TEKCTA)
75 | DnexTpOoXUMUUYECKUH psilt https://m.eds00.ru/SWJLF3YLW [loHHMATh CMBICIOBYIO CTPYKTYPY TEKCTa

HaHpSI)KeHPIfI MCETaJIJIOB.

(ompenensarts TeMy, TIaBHYIO MBICIIB/HIIEI0,
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O6mmue crocoObl MOTy4YeHUs
METaJIJIOB

Ha3HauYeHHE TeKCTa). BCIOMHUTE 1
MPUMEHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HaHUS

76 | OOwas xapakTepucTuKa https://m.edsoo.ru/W4VWNSJ5  [[IpeoOpa3oBaTh ofHy hopMy
MeTtayuioB [A-rpymrsl E NpeNCcTaBICHHs JaHHBIX B APYTYIO.
ITepuoguueckoil CUCTEMBI Hcnomnb3oBaTh HHOOPMAIUIO U3 TEKCTA IS
XMMHUYECKUX DJICMEHTOB. pELICHHS PaKTUYECKOH 3a1a4un
Hatpuii u xanuii: nonydenue,

(du3NvecKre 1 XUMHUYECKH e
CBOICTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U MX
COCIMHEHUN

77 | OOmas xapakTeprucTHKa https://m.eds00.ru/Q4YBTZ3RY [Hcnonb3oBaTh HHGOPMAIIHIO U3 TEKCTA LIS
metasioB IIA-Tpymst [pELIEHNs IPAKTUYECKOHN 3a1auH.
ITepuonnueckoil cucTemsl [MpeobpazoBatk oqHy GopMy
XUMHUYECKUX DJICMEHTOB. Npe/CTaBICHHs JaHHBIX B APYTYIO
Marxuii 1 KaJabIlui:
noiy4eHue, GpusndecKue u
XUMHYCCKHE CBOMCTBA,

MPUMEHEHUE MPOCTHIX
BEIIECTB U X COCOMHEHUN

78 | JKEcTKOCTh BOABI M CIIOCOOBI https://m.eds00.ru/609WLKNT  [BeISIBIATE CBS3b MEKIY MPOUNTAHHBIM U
e¢ ycTpaHeHHs N COBPEMEHHOH PeanbHOCTHIO.

79 | ANfOMUHUIL: TONyYeHUE, https://m.eds00.ru/OZHBSJIBQ6 [[Ipeobpa3oBaTh oaHy hopMy
bu3HIecKre M XUMIYECKUE NpeCTaBICHHS JaHHBIX B APYTYIO.
CBOWCTBa, IPIMEHEHHE Pazmm4aTth BOIIPOCKI, KOTOPBIE BO3MOXKHO

€CTECTBEHHOHAYYHO HCCIIEIOBATh.

80 | AmdorepHbie CBOICTBA https://m.edso0.ru/RM2IRHCB  |Ananu3upoBaTth, HHTEPIPETHPOBATH
OKCHJIa M THIPOKCHIA M TaHHBIE U JIeTaTh COOTBETCTBYIOIINE
ATIOMHHWS, BBIBO/IbI. BCIIOMHUTD M IPUMEHHUTH
THJPOKCOKOMILIEKCHI COOTBETCTBYIOIIIHE €CTECTBEHHO-HAYYHBIE
QTIOMHHWUSI, MX TPUMEHEHHUE BHAHMS.

81 | Pemienwue 3a1a4 pa3IHIHbIX https://m.eds00.ru/ZCTIX7CQ3 [[Ipeobpa3oBaTh oaHYy HOpMy

THUIIOB

MPEACTAaBJICHUA JaHHBIX B IPYT'YIO.
Paznmyath BOIPOCHI, KOTOPBIC BO3BMOXKHO



https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
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https://m.edsoo.ru/ZCTJX7CQ3

CCTECTBCHHOHAYYHO UCCIICIO0BATD.

82 | Ilpakruyeckas padora Ne 7. https://m.eds00.ru/ZR9H28T3K [[Ipeobpa3oBaTh oaHYy hopMy
Pemenune NpeNCTaBICHHS JaHHBIX B APYTYIO.
IKCTIEPUMEHTAJIBHBIX 337124 Pa3znuyaTh BOIIPOCHI, KOTOPbIE BO3MOYKHO
o Teme "Merasuibl TIaBHBIX €CTECTBEHHOHAYYHO HCCIIEA0BATD.
noarpymm"

83 | OO0was xapakTepucTuKa https://m.edso0.ru/INZNM9J50  [[IpeoOpa3oBaTh ofHYy hopMy
METaJUIOB MOOOYHBIX NpeNCTaBICHHs JaHHBIX B APYTYIO.
noxarpynn (b-rpymim) Paznuuate BOIpOCHL, KOTOPBIE BO3MOKHO
ITeproanyeckoil cUCTEMBI €CTECTBEHHOHAY4YHO UCCIIEI0BATD.
XMMHYECKUX DJICMEHTOB

84 | dusnyeckue U XUMHUYECKUE https://m.edso0.ru/EMH85BQN  [TIpeobpa3oBaTs ofHy hopmy
CBOIMCTBa XpoMa U €ro N MpeACTaBIECHUS JAHHBIX B IPYTYIO.
COCTMHEHUH, UX TIPHMEHECHHE

85 | Baxueiinme coemuHeHUs https://m.eds00.ru/TVZPEX8X4 [BbISBIISATH CBS3b MKy IPOUYUTAHHBIM U
mapranma. [lepmanraHar COBPEMEHHOI PealbHOCTBIO.

KaJlusi, €r0 OKUCITUTEIIbHBIE
CBOIICTBA

86 | duznveckue U XUMHYECKHE https://m.eds00.ru/71YSMIGSD [[Ipeobpa3zoBaTs omHy hopmy
CBOICTBA Keje3a u ero NpenCTaBICHHs JaHHBIX B APYTYIO.
coeauHeHui. Ilonydenue u Paznuuath BOMPOCHI, KOTOPHIE BO3MOMXKHO
MPUMEHEHHE CIIJIABOB XKeme3a €CTECTBEHHOHAYYHO MCCIICI0BATh.

87 | dusnyeckue U XUMHAYECKHE https://m.edso0.ru/GET2LI9K3X [BbISBISTH CBS3b MEXKIY IPOUYUTAHHBIM U
CBOMCTBa M€IU U €€ COBPEMEHHOM PEATBHOCTBIO.
COCTMHEHUH, UX TIPUMEHEHHE

88 | ®usnuecKue U XUMHYECKHE https://m.eds00.ru/O4C5QKBEJ [[Ipeobpa3oBaTh oaHy hopMy
CBOMCTBA IIMHKA U €T0 NpeICTaBICHHs JaHHbIX B APYTYIO.
COCTMHEHUH, UX TIPUMEHEHHE. Pazm4aTh BOIIPOCHI, KOTOPbIE BO3MOYKHO
' APOKCOKOMILIEKCHI ITHHKA €CTECTBEHHOHAYYHO HCCIIEI0BATh.

89 | IlpakTtuveckas pabora Ne 8. https://m.edsoo0.ru/BAJAYWS82  [[Ipeobpa3oBaTh oHy hopMy
Perienue sKCriepUMEHTAIbHBIX G NpeCTaBIeHHs JaHHbIX B JAPYTYIO.
3aaa4 o Teme "Merasibl Paznuuate BOOPOCHL, KOTOPHIE BO3MOKHO
000YHBIX TOArpyII" €CTECTBEHHOHAYYHO MCCIIEI0BATh.

90 | Pemienwue 3a1a4 pa3IHYHbIX https://m.edsoo.ru/EI77EUHQZ [[IpeoGpa3oBath oaHy hopMy



https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
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THUIIOB

MPEACTABJICHHA JAaHHBIX B JPYT'YIO.
Pazmuyath BOIIPOCHI, KOTOPBIC BO3MOXKHO
CCTCCTBCHHOHAYYHO UCCICIO0BATD.

91 | O6obuenue n https://m.edso0.ru/NHKRDJUTS [[IpeoGpa3oBaTb oaHy hopmy
CUCTCMaTu3anus U3y4CHHOI O MPEACTABJICHNA JaHHBLIX B JPYT'YIO.
Marepuasa mo TeMe Pa3zm4aTh BOIPOCHI, KOTOPBIE BO3MOYKHO
"Mertamibr" ©CTECTBEHHOHAYYHO MCCIIEAO0BATD.

92 | KoutpospHas paboTa 1mo TeMe https://m.eds00.ru/4Z262V30B1  [[IpeobpazoBaTh ogHy GhopMy
"Mertamibr" MpENCTaBICHUS JaHHBIX B APYTYIO.

Pa3zmyaTh BOIPOCHI, KOTOPBIE BO3MOYKHO
€CTECTBEHHOHAYYHO HCCIICIOBATh.

93 | AHanu3 pe3ynbTaToB https://m.eds00.ru/KGZODOKT  [[Ipeobpa3oBaTh ofHy hopMy
KOHTPOJIbHOM paboThI, T MpeACTaBIECHUs JAHHBIX B IPYTYIO.
KOPPEKIIHS ONIHOOK Paznuuate BOOpOCHL, KOTOPBIE BO3MOKHO

€CTECTBEHHOHAYYHO HCCIICIOBATh.

94 | Ponb XxuMuu B 00eCIIEUeHNH https://m.eds00.ru/SSTSRWKS8 [[IpeobdpaszoBaTs omHy hopmy
YCTONYMBOI'O pa3BUTHS MpeACTaBIeHUs JAHHBIX B IPYTYIO.
yesioBeuecTBa. [IoHsATHE O Pa3zmyaTh BOIIPOCHI, KOTOPBIE BO3MOKHO
HAYYHBIX METO/IaX €CTECTBEHHOHAYYHO MCCIICI0BATh.
MCCIICIOBAHMUS BEIIECTB

95 | Hay4Hble MPUHIUIIBI https://m.eds00.ru/V4Y20W8U  [[IpeobpaszoBaTs oxHy hopMmy
OpraHu3aIMid XMMHYECKOT0 R NpeNCTaBICHHs JaHHBIX B APYTYIO.
MPOU3BO/ICTRA. Pa3an4aTth BOMPOCKI, KOTOPHIE BO3MOKHO
ITpoMbIIITIEHHBIE CITOCOOBI €CTECTBEHHOHAYYHO MCCIICI0BATh.
MOJIYYECHHSI BaXKHEHIINX
BEIIECTB

96 | Xumuueckoe 3arps3HeHne https://m.edso0.ru/HFYWAQLV [BbISBIISTE CBS3b MKy IPOUYUTAHHBIM U
OKpYarolei cpeapl U €ro W COBPEMEHHOM PEATBHOCTBIO.
MOCIIE/ICTBUS

97 | XuMus 1 3710pOBbE YEIIOBEKA. https://m.eds00.ru/992MUF415  |Ananu3upoBaTh, HHTEPIPETUPOBATH
JlekapcTBEHHBIE CPEICTBA IMAHHBIC U JIETaTh COOTBETCTBYIOIINE

BBIBO/IbI. BCTIOMHUTD U TPUMEHHUTH
COOTBETCTBYIOIIHE €CTECTBEHHO-
Hay4YHbIC 3HAHHUS.

98 | Xumug nuuy. Poinb xumun B https://m.eds00.ru/BTM3AEKN  [BbISBIISITS CBSI3b MEXK/Y IPOYUTAHHBIM U

00€eCIIeueHU N TUILEBON
0€e30I1aCHOCTH

w

COBp EMCHHOM PCATIBHOCTBIO.
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99

Kocmernueckue u
napgroMepHbIC CPEICTBA.
britoBag xumusa

https://m.edsoo.ru/0V85PPBKW

BBISBIISTE CBSI3b MCXKIY NPOYUTAHHBIM U
COBpCMCHHOﬁ PCATIBHOCTBIO.

100

XuMus B CTPOUTENBCTBE.
Baknelime CTpoUTENbHbIE U
KOHCTPYKLIMOHHBIE
MaTepuabl

https://m.edsoo.ru/5FX2N2T3J

101

XHMHS B CEITBCKOM
xozgiicTBe. OpraHnyeckue u
MUHepaJbHbIE Y100pEeHUs

https://m.edsoo.ru/YY395RQAJ

102

CucreMaTu3anys u
000011IeHE 3HAHUI 110 TEME

https://m.edsoo.ru/IGMSCPOK9

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102

MPOBEPSEMBIE HA EI'3 IO XUMHUU TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMABI

CPEJHETO OBIIEI'O OBPA3OBAHUA

Kon
npoBepst

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yIbTATAM OCBOEHHS OCHOBHOIT 00pa30BaTe/IbHON MPOrPaMMBbI CpeJHEro o41ero 0opa3oBaHus



https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

€MOro

TpedoBaH
551
1 Brnanenue cucteMoi XUMHUYECKUX 3HAHUM, KOTOpast BKIIOYAET:
OCHOBOIOJIATAIOIINE MOHATHS (XUMHUYCCKUN JJIEMEHT, aTOM, M30TOIbI, AJIEKTPOHHAsT 000JI0YKa aTtoma, S-, p-, -3JEKTPOHHBIC OPOUTAIH aTOMOB, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHME aToMa, MOH, MOJIEKYJa, BaJICHTHOCTh, AJIEKTPOOTPUIIATENILHOCTb, CTEEHb OKHCIICHUS, XMMHYECKasi CBsI3b (G- U T-CBSI3b, KPaTHBIC
CBSI3M), THOpUIM3aLMsl aTOMHBIX OpOWTaNel, KpUCTalInuecKkas pemerka, Moib, MOJISIpHAs Macca, MOJSPHBIA O00bEM, MOJNSpHAs KOHLIEHTPAIHS, PacTBOPEI
(MCTHHHBIE, AUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, YTICPOAHBINA CKeNeT, (YHKIMOHAIbHAS TPYIIa, paJuKall, H30Mepbl, CTPYKTYpHas GopMyIia, n3oMepus
11 (ctpykTypHas, reoMmerpudeckas (IUC-, TPAHCH3OMEpHsi), TOMOJIOTHUECKHH pSAJ, TOMOJIOT'H, YTIEBOAOPOMABI, KUCIOPOA- U a30TCOACpIKALINE COESTUHEHUS,
OMONOTMYECKH aKTHBHBIC BellecTBa (YTIIEBOJbI, KHUPHI, OENKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIpPHBIE COCAWHEHHS, KPEKHHT,
PUGPOPMUHT, TUIIBI XUMUYECKUX PEaKIUil (OKUCIUTETbHO-BOCCTAHOBUTENBHBIE, SK30- U SHIOTEPMHUYUECKHE, PEAKI[MH HOHHOTO 0OMEHa, TOMO- U TeTepOreHHEIE,
oOpaTviMble W HEOOpaTHMBIE), pacTBOp, OJJIEKTPOIHUTHI, HEIIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMAIMS, CTEleHb JUCCOIHMAIUN, OKUCIUTENb,
BOCCTaHOBHTEb, JIEKTPOIIN3, CKOPOCTh XUMHUYECKON peakllii, XMMHYECKOE PaBHOBECHE)
TEOPUH U 3aKOHBI (TEOPHs] XUMUYECKOTO CTPOEHHUS opraHrueckux BeuiecTs A.M. ByTiepoBa, Teopust 3JeKTpOIUTHIECKOHN nucconnanuy, [lepuonnyaeckuii 3aKox
12 J.M1. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHH, MUPOBO33PEHUECKHAE 3HAHUS, JIGKAIIUE B OCHOBE NMOHUMAHUS
' MIPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SBJICHHM, COBPEMEHHBIE MPENCTaBICHNA O CTPOSHHH BENIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM WU HAJMOJIEKYIIPHOM
YPOBHSX
13 MPEICTABJICHHUS O MEXaHU3MaX XMMUYECKHX PEaKIuil, TePMOJMHAMUYECKIX M KUHETHUECKHX 3aKOHOMEPHOCTSX MX MPOTEKAHUsS, O XUMUYECKOM PaBHOBECHH,
' JUCIIEPCHBIX CHCTEMaxX
14 (bakTONMOTHYECKHE CBEIEHUSI O CBOMCTBAX, COCTABE, MOIYIEHNH U OE30IMaCHOM MCIIONh30BAHUH BKHEHIINX HEOPTAaHUYECKUX M OPTaHWYECKHX BEIECTB B OBITY
' U IPAaKTUYECKOU e TENbHOCTU YEJI0BEKA
15 o01TMe HAyIHBIC TPUHITUITE XUMIUYIECKOT0 IPOM3BOACTRA (Ha IpUMEPE MPON3BOACTBA CEPHOI KHUCIIOTHI, aMMIAKa, METaHOJIa, IIepepadOTKH HEPTH)
2 CdopMHUPOBAaHHOCTH YMEHHUH BBISIBISITH:
21 XapaKTepHbIE MPU3HAKK W B3aMMOCBS3b U3yUEHHBIX MMOHATHH, MPUMEHATH COOTBETCTBYIOIINE ITOHSATHS MPH OMMCAHWU CTPOEHHS M CBOWCTB HEOPT aHMYECKUX U
' OpraHMYeCKUX BEIIECTB U UX MPEBpalleHUun
29 B3aMMOCBSI3b XMMHUYECKHX 3HAHWHA C MOHATHSMH W TIPEACTaBICHHUSMH APYTHX MpPEIMEToB i Oolieeé OCOZHAHHOTO MOHHWMAHUS U OOBSCHEHHS CYIIHOCTH
' MaTepHuaIbHOTO €TUHCTBA MHUPA
3 CdopMupoBaHHOCTH YMEHUS UCIIONB30BATh:
31 HauMEHOBAHUS XUMUYECKUX COCTUHEHUH MEXKIYHAPOJHOTO COI03a TEOPETHUYECKOW M MPHUKIATHON XUMUN W TPUBUAIBHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCS K
' M3YYEeHHBIM KJIACCaM OPTaHWYECKUX W HEOPTaHUYECKUX COETMHEHHIH
39 XUMHYECKYIO CHMBOJHKY JUTSI COCTaBJICHUS (DOPMYyN HEOPTaHHUYECKHX BEIIECTB, MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX)
' (hopMyJT OpraHUYEeCKHX BEIIEeCTB
4 CdopmMrpoBaHHOCTD YMEHHSI KJIaCCU(UIIMPOBATE:
4.1 HEOpraHM4YeCcKre BEIIeCTBA, CAMOCTOSTENFHO BHIOMPATh OCHOBAHUS M KPUTEPUH TSl KITACCH(PMKAITUY N3Y9aeMbIX XMMUYECKHX 00hEKTOB
4.2 OpraHWYecKHe BEIIeCTBa, CAMOCTOSTEIHFHO BEIOMPATh OCHOBAHHS M KPUTEPHH JUTS KIIACCH(DMKAITNY N3yYaeMbIX XMMUYECKHX 00bEKTOB
43 0 Pa3NMYHBIM MPHU3HAKaM (YMCIY M COCTaBY PEarnpyIOIIMX BEIIECTB, TEIIOBOMY 3(M(DEKTy peakinnu, N3MEHEHHIO CTeleHel OKUCIEHHs 3JIeMEHTOB, 00paTuMOCTH

pCakuru, y4aCTuro KaTaJ'II/I3aT0pa)




C(bOpMHpOBaHHOCTI) YMCHUSA XapaKTCPU30BaATH IJICKTPOHHOC CTPOCHNUEC aTOMOB (B OCHOBHOM H BO36y)KHéHHOM COCTOHHI/II/I) Y1 MOHOB XMMHYCCKHX 3JIEMEHTOB 1 —

5 4 niepuonos [eproanyeckoit cuctemsl J[.W. MeHaeneeBa u uX BaJICHTHBIC BO3MOKHOCTH, UCTIONB3YS MMOHATHS S-, p-, U-3JIEKTPOHHBIC OPOUTAIIH, SHEPTETUICCKU
YPOBHHU
6 CdopMupoBaHHOCT YMEHHS OOBSICHITh 3aKOHOMEPHOCTA M3MEHCHHS CBOWCTB XUMHYECKMX 3JIEMEHTOB M O0pa3yeMbIX UMH COCAMHCHUH IO TepuojgaM Hu
rpynmnam
7 CdhopMIpoBaHHOCTh YMEHHsI COCTABJISITh YPaBHEHHSI XHMUYECKHX PEAKIMHA U PACKPhIBATh HX CYIIHOCTD:
7.1 OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH MOCPEIACTBOM COCTABJICHUS JJICKTPOHHOI0 0ajlaHCca dTHX PeaKIui
79 ypaBHEHUS peaklMii pa3IMYHBIX THIIOB; TOJHBIE U COKPAIEHHBIC YPAaBHEHUS PeaKii HOHHOTO OOMEHa, YYUTBIBAsK YCIOBHS, TIPH KOTOPBIX 3TH PEAKINU HUAYT 0
KOHI[a
7.3 peaKIuii THAPOIN3a, PEaKIui KOMILJIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB IIMHKA M AJTFOMHHUS)
8 ChopMHUPOBAHHOCTh YMEHUS TOJTBEPK/IATh:
8.1 Ha KOHKPETHBIX IPUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OPTaHUYECKHX COCAMHEHUHN OT KPAaTHOCTH M THIIAa KOBAJICHTHOH CBs3U (G- U T-
CBS[3I/I), B3aUMMHOI'O BJIMSHWA aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIaX, a TAKKE OT ocobOeHHocTelH pain3daliv Pa3IMIHbIX MEXaHNU3MOB ITPOTCKAaH U peaKHI/Iﬁ
82 XapaKTCPHBIC XUMUYCCKHEC CBOMCTBA BEHICCTB COOTBETCTBYIOUIMMHM OSKCIICPUMEHTAMU U 3aIllMCAMU ypaBHeHHi/‘I XUMHUYCCKUX peaKHI/Iﬁ
ChopMHUPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh COCTAB M Ba)KHEHIIIFIE CBOMCTBA BEIECTB, MPUHAICKAIIIX K ONMPEACTEHHBIM KJIaccaM U TPYIIaM COeTHHEHUN
9 (HpOCTBIe BE€IIECTBA, OKCHUJbI, TUAPOKCHU/IbI, COJI; YTJIEBOAOPOABbI, IIPOCTHIC 3(1)I/IpBI, CITUPTHI, q)eHO.]'II)I, aJIbJCTUAbI, KCTOHBI, Kap6OHOBBIe KHCJIOTBI, CIIOXHBIC
3(UpEI, KUPHI, YTIIEBOBI, AMUHBI, AMIAHOKHUCIIOTHI, OCITKHN)
10 ChopmrpoBaHHOCT YMEHHsI TPOBOJMTE PACUETHI 0 XUMHUYECKUM (POPMYJIaM U YPaBHEHHSIM XHMHUYECKHX PEaKIUH C UCTIONb30BaHNEM (DU3NYECKUX BETUYMH:
101 Maccel (00bEMa, KOJIMYECTBA BEIISCTBA) MPOAYKTA PEaKIMM, €CIIM OJHO M3 MCXOMHBIX BEIIECTB JaHO B BHJEC pacTBOpa C ONPEACIEHHONW MacCOBOH moiiei
pacTBOPEHHOTO BEIMIECTBA MIIH JIAHO B M30BITKE (MMEET IPUMECH )
10.2 MacCOBOM MJIH 00BEMHOM JI0JIM, BBIX0/IAa IPOAYKTA PEaKIIun
10.3 Tem1oBoro ddexra peakimii
10.4 00BEMHBIX OTHOIIIEHHUH Ta30B
10.5 10 HaXOXJIEHUIO0 XUMHYIECKOH (hOpMYJIBI BEIIECTBA
Brnanenue cucremMoit 3HaHUN 0 METOaX HAYYHOTO TIO3HAHWUSI SIBIICHUH IPUPOJIBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKAX M YMEHHE MPUMCHSTh OTH 3HAHUS TIPH
11 SKCTIEPUMEHTAIILHOM UCCIICIOBAHUH BEIISCTB U JJIsl OOBSICHEHUST XMMUYECKHIX SBIICHUH, HMEIOIUX MECTO B MPUPOJIE, TPAKTUUCCKON JECATEILHOCTH YeTOBEKa U
B MOBCETHEBHOMN KU3HU
ChopMHUPOBaHHOCTH YMEHHSI TIPUMEHSIThH (KCIONB30BaTh) 3HAHUSI O COCTABE M CBOMCTBAX BEINECTB YIS SKCIIEPUMEHTATBHOW MPOBEPKH THUIIOTE3 OTHOCUTEIBHO
12 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYCCKAX PEaKIHi U MPOrHO3UPOBAHUS BO3MOKHOCTEH MX OCYILECTBICHHS; CUCTEMHBIC XUMUYECKHE 3HAHUS TSl OOBSICHEHUS
MPOTHO3UPOBAHHMS SBJICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOLLY; JJIsl IPHHSATHS TPAMOTHBIX PENICHHH POOTIEM B CUTYAIUSIX, CBSI3AHHBIX C XUMUEH
ChopMHUPOBAHHOCTh YMEHHS TUIAHHUPOBATH W MPOBOJIUTH XMMHYCCKHH DKCIEPUMEHT (MOJYYCHUE M HM3YYCHHE CBOMCTB HEOPraHMYECKUX W OPTaHHUY eCKHX
BEIIIECTB, KAYECTBEHHBIC PEAKI[UH YTIIEBOJOPOIOB PA3IMUHBIX KJIACCOB W KHUCIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTABHBIX 33714
13 MO PACMO3HABAHMIO HEOPTraHWYECKUX U OPraHMYECKHX BEIIECTB) C COONIOJICHHEM MpaBWil OE30MacHOro OOpalleHHs C BEIIeCTBAMH W JIAOOPATOPHBIM

060py,Z[OBaHI/IeM; q)OpMy.]'II/IPOBaTB e HrcCJICAOBAaHUs, NMPCEACTABIATH B pasmxquoﬁ (1)opMe PE3YJIbTAaThl OKCICPHUMEHTA, AHAJIM3UPOBATHL M OLCHUBATH HX
JOCTOBCPHOCTb




C(bOpMPIpOBaHHOCTI) YMEHHUA OCYHICCTBJIIATH HeﬂeHaHpaBﬂeHHHﬁ IMOMCK XHUMHYECKOM I/IH(bOpMaHI/II/I B Pas3jiMuHbIX HCTOYHHKAX (Haquaﬂ u yqe6Ho-Haqua;1

14 JUTepaTypa, CpeacTBa MaccoBoi MHpopmanuu, cerb MHTepHET W Ipyrue), KpUTHYECKH aHaIM3UpOBaTh XMMHUYECKYI0 HH(opMaluio, mepepadaTeiBaTh e U
HCIIONIB30BaTh B COOTBETCTBHH C MTOCTABICHHOM y4eOHOM 3aaueit
CdopMupoBaHHOCTh YMEHHS MPOTHO3UPOBATH, aHATU3UPOBATh U OLIEHUBATH MH()OPMAIMIO C MO3HMLHUKA SKOIOrHYecKol O€30MacHOCTH MOCIENCTBUH OBITOBOHM H
15 MIPOU3BOJICTBEHHOM JIEATENHOCTH YeJIOBEKa, CBSI3aHHON C MepepaboTKol BemecTB; chOPMHUPOBAHHOCTh YMEHUH OCO3HABATh OMAaCHOCTh BO3JCHCTBHS HA >KHBBHIC

OpPTaHU3MbI ONPEIACIEHHBIX BEIIECTB, MIOHMMAs CMBICI ITOKa3aTelsl MPEIe/bHON JAOMYCTUMON KOHIICHTPAILIMY, U TOSACHITh Ha MpUMepax CHoCoObl YMEHBIICHUS U
NPEAOTBPAILEHHUS MX BPEAHOTO BO3ACHCTBUS HA OPraHM3M U€I0BEKa

IHHEPEYEHbB 3JIEMEHTOB COAEP/KAHMUSA, ITPOBEPAEMBIX HA EI'D 11O XUMHUHN

Konx | IlpoBepsieMblii 3JieMeHT COAepPKAHUS
1 Teopernyeckue OCHOBEI XUMHH

Crtpoenue BemiecTBa. CoBpeMeHHas: MOJISNb CTPOCHHUS aToMa. Pacnpeeenne 3JIeKTPOHOB 110 SHEPreTHYeCKUM ypoBHIM. Kitaccuukaius XuMud eCKUX DJIEMEHTOB.

1.1 | OcobeHHOCTH CTPOEHMS DHEPreTHUECKUX YPOBHEH aToMoB (S-, P-, d-aiementoB). OCHOBHOE M BO30YKIEHHOE COCTOSHHMS aTOMOB. DJIEKTPOHHAsS KOH(QHUTypaIius
aroMma. BaJleHTHBIE 2J1EKTPOHBI
Ilepuonnueckass cucrema xumudeckux osnemeHToB J[.M. MenneneeBa. ®dusuueckuii cmbicn Ilepuoguueckoro 3akona J[.M. MenneneeBa. Ilpuuunbl u

1.2 | 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB JJIEMEHTOB M MX COCAMHEHUH 10 IepuojaM M TpylnaM. 3aKOHOMEPHOCTH B H3MEHCHHUU CBOMCTB IMPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COSAMHEHHH, BBICIITUX OKCUIOB M THIPOKCHIOB

1.3 | BajeHTHOCTB. DIEKTPOOTpUIIATEIbHOCTE. CTEIEHb OKHUCIICHHUS

14 Buabl xumMudeckoi cBs3u (KOBaJICHTHAS, HOHHAS, METAJUTHUECKAsT, Boaopoanm) U MEXaHU3MBI ¢ 00pa3oBaHUsI. MEKMOICKYIIPHBIC BsaHMoneﬁCT“BH;L Bemectna
MOJIEKYJISIPHOT'O M HEMOJIEKYIISIPHOT'O CTPOeHHsI. THIIBI KPUCTAIUTHIECKHUX PEmIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUTMIECKON PEmIETKH

1.5 | Xumwnueckas peakius. Knaccuukanys XMMIUUECKAX peakiiii B HEOPraHMYECKON M OPTaHUYECKOH XUMUHU. 3aKOH COXPaHEHHUsI MacChl BEIIECTB

1.6 | CkopocTh peakiuy, e€ 3aBUCMMOCTh OT Pa3IHYHbIX (haKTOPOB

1.7 | TemnoBbie 3¢ (heKThl XUMUIECKUX peakiuil. TepMOXUMUYEeCKHEe ypaBHEHH

1.8 | OOpaTtrmMble peakiini. XUMHYEeCKOe paBHOBecHe. PaKTOPBI, BAUSIONIME HA COCTOSIHME XUMuUeckoro pasHoBecus. ITpuniun Jle [llatense

19 OnexTponutudeckas aucconnanusa. CuiibHbIE W cialObie dMekTponuThl. Cpema BOTHBIX PACcTBOPOB BEIECTB: KHCJTas, HeWTpanbHas, menodHas. CTeneHb
Jcconpanyn. Peakiiuym HoHHOro oOMeHa

1.10 | I'mapomnus coneit. MorHOE ipon3Benenne Boabl. Bogopoansrii nokasarens (pH) pactBopa

111 Crioco0b! BRIpa)KEHHsI KOHIIEHTPAIIUK PACTBOPOB: MACCOBAsl JAOJISI paCTBOPEHHOTO BEIIECTBA, MOJSIpHAs KOHIIGHTpanws. HackileHHple 1 HeHACHIIIeH HbIe PaCTBOPHI,
pactBopuMOcCTh. Kprcramioruapartst

1.12 | OxucnuTensHO-BOCCTAHOBUTENbHBIC peaknni. [loBeieHre BelecTB B cpefax ¢ pa3HbIM 3HadueHreM pH. Merozpl amekTpoHHoro O6amaHca

1.13 | Onekrponu3 pacTBOPOB M pacIlIaBOB COJIEH

2 OcCHOBBI HEOPraHMYECKOH XUMHH
2.1 | Knaccudukaiys HeoOpraHn4eckux coeinHeHni. HoMeHKIaTypa HeopraHimIecKuX BEIIeCTB
29 XWUMUYECKHE CBOMCTBA BAXHEWITMX METAJUIOB (HATPHUU, KallWil, KaJblUi, MATHUN, ATFOMUHHN, ITUHK, XPOM, JK€IIe30, Mellb) U uX coequHeHnid. OOmme crocoObl

IMOJIYUCHU S MCTAJIJIOB




XUMHUYECKHE CBOWCTBA BaKHEHMIINX HEMETAJUIOB (TalOreHoB, Cepbl, a3oTa, ¢ocdopa, yriepoaa U KpeMHHUS) U X COSTUHEHUH (OKCHIO0B, KHCIOPOICOACPKALINX

2:3 KHCJOT, BOJOPOAHBIX COSMHEHUI)

2.4 | I'enernueckas CBsi3b HEOPTaHUUECKHUX BEIIECTB, IPUHAIISKAIINX K PA3IMYHBIM KIaccam

2.5 | Nnentudukanus HeopraHWn4ecKnx coeinHeHni. KauecTBeHHbIE peakiiii Ha HEOPraHMUECKHE BEIECTBA U HOHBI

3 | OcHOBBI OPraHUYeCKOW XUMUH

OCHOBHBIC TOJIOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHmdeckux coeauHeHuil A.M. bytiepoBa. YTieponHsiii CKelleT OpraHuuecKoi Monekynbl. KpaTHocTh

3.1 | XUMHYECKOH CBSI3M. S- U P-CBSI3U. SP3-, SP2-, SP-ruOpuaAn3auy opOUTaneld aTOMOB yriepoja. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOI'0 CTPOCHHUSI MOJIEKYJI.
I'omosnoru. I'omonorudeckuit psia. M3omepust 1 H30Mepbl

3.2 | llonsaTue o pyHKuMoHaIBHON rpymnne. OpueHTaoHHbIe 3P deKThl 3aMecTHTENEH

33 Hpe)ICTaBJIeHI/Iev 0 KJTacCU(UKAIMU OPraHNYeCcKUX BellecTB. HoMeHKmaTypa opraHMueckuX COCAMHEHHUN (CUCTeMaTHYecKas) M TPUBHAJIbHBIC Ha3BaHUS BAYKHEHIIINX
MPEACTaBUTENEH KIaCCOB OPraHUYECKHX BELIECTB

3.4 | CBoOoHOpAIMKAIbHBIA M HOHHBIH MeXxaHU3MbI peakiuu. [lonsTre o Hykieodhuie u anekrpoduie. [lpapmio MapkoBHukosa. [Ipasuno 3aiiesa

35 AJkaHbl. XMMAYECKUE CBOMCTBA AJIKAHOB: TaJIOT€HUPOBAHUE, JETHIPUPOBAHHE, TEPMUIECKOE Pa3lIoKEeHN e, KPEKUHT, H30MepH3alns, Topenue. [loaydeHue anKaHoB.
[uknoankansl. Cienuduka CBOWCTB MMKIOAIKAHOB ¢ MaJIbIM pa3MepoM IHKJIA. Peakiyu nprucoeIMHeHns U paIiKaIbHOTO 3aMeIIeHHsI

36 Ankenpl. XMMHYECKHE CBOWCTBA: PEAKINH NPUCOECAMHEHHA (TaloreHUpOBaHUE, THIPHPOBAHWE, THAPOTAJIOTEHHPOBAHHE, TUApPATAIHS), TOPEHHS, OKHCICHHS WU
nonumMepu3anuu. [IpoMblIIeHHBIE U Ta00paTOPHBIE COCOOBI MOYYEHHS ATKEHOB

37 Ankanvensl. XMUMHYECKHE CBOWCTBA alKaJMEHOB: PEAKIMHM NPUCOCAWHEHUs (THAPHUPOBAHHE, TaJIOT€HHpPOBaHHUE), TOpeHUs H monuMepusanuu. llomydenue
QJIKaI1CHOB
AnkrHbpl. XMMHUYECKHE CBOMCTBA: peakUMU MPUCOCAMHEHMs (TaJIOreHUpOBaHME, THAPUPOBAHHE, IMIApaTalys, M'MIPOraJIoreHUPOBaHME) KaK CIOCOO IOIydYeHUs

3.8 | momuMepoB M IPYruX IMOJE3HBIX MPOAyKTOB. Peakumy 3amenieHus. ['opeHHe ameTmieHa Kak MCTOYHHK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JUIS CBAPKU M PE3KU
MertasuioB. IlpuMeHeHue aleTHiIeHa
Aperpl. XWMHYECKHE CBOWCTBA OCH30J1a: PEAKIIUH DJICKTPO(MHIBHOTO 3aMENICHUs, NpHUCOCANHEHUs (THAPHUPOBAaHHE, TaJOrCHHpOBaHHWE). Peakiys ropeHus.

3.9 | OcoOeHHOCTH XUMHUYECKHUX CBOMCTB Tonyona. [lonmydenue 6en3ona. OcoOEHHOCTH XMMHUYECKUX CBOUCTB ctupona. [lTonumepusanus crupona. CriocoObl NONydeHHS U
IIPUMEHEHHE APOMATHYECKHX YITIEBOJOPOIOB
Crouptsl. [IpenenbHble OZHOATOMHBIE CIUPTHL. XUMHUYECKHE CBOMCTBA: B3aMMOICHCTBHE C HATPHUEM KaK CIOCOO YCTAaHOBIJIEHHS HAJIU4YUS TMIPOKCOTPYIIIBI, C

3.10 | rayoreHOBOOPOJAMHU KaK CIIOCOO TMONYYEHHUS PacTBOPHUTENEH, BHYTPH- M MEXMOJCKYISpHas neruapatanus. Peakiust ropenus. [lomydenue sTaHoma: peakuus
OpOXKeHUs TIIFOKO3bl, THAPATALUS STWICHA. DTUIICHIJIMKONb U TIMLEPUH KaK NPECTaBUTENIN IPEACTbHBIX MHOTOATOMHBIX CIUPTOB

3.11 | ®denon. XuMudeckue cBoiCcTBa )eHomna (peakiinu ¢ HaTprueM, THAPOKCHIOM HaTpusi, Opomom). [Tomyuenne eroma
Anpaerunpl. XMMHYECKHE CBOWCTBA MPEACTBbHBIX albICrHIOB: THAPHUPOBAHME, KAYECTBEHHBIE PEAKUUM Ha KapOOHWJIBHYIO TpYMIly (peakuusi «cepeOpsHOoro

3.12 | 3epkanay, B3aumozeiictBue c¢ ruapokcuaoM Meau (II). Ilomydenume mnpenenbHBIX aidbIETHUAOB: OKHUCIEHHE CIUPTOB, TMIpaTalys aleTHieHa. ALETOH Kak
MpeAcTaBUTENb KeTOHOB. OCOOEHHOCTH pPeaKLMi OKHCIICHHUS alleToHa
KapOoHoBble KHCIOTBI. XMMHYECKHE CBOWCTBA NpENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MYypPaBBMHOM KHCIIOTHI.

3.13 | [lony4yenue mnpemenabHBIX OZHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHE aJKaHOB, AJKEHOB, INEPBHUYHBIX CHHMPTOB, albJAErHJIOB. BbIcmne mpeneibHbIE U
HenpeenbHble KapOOHOBBIE KUCIIOTHI

314 Cnoxsble 3¢upsl 1 xupbl. CrocoObl MOMyYEHHs CIOXKHBIX 3¢upoB. OOpatumMocTh peakuuu dTepuduranuu. lIpuMeHeHue CIOXKHBIX 3()UPOB B MUILEBOH U

Hap(i)IOMepHOfI IMPOMBIIIICHHOCTH. }KI/IpBI KaK CJIOXHBIC 3(1)I/IpI>I rMOepruHa MW BBICHINX Kap6OHOBI)IX KUCJIOT. XMMHUYECKHE CBOMCTBA JKHUPOB: TUAPUPOBAHHC,




OKHCJICHHUC. FI/II[pOJ'H/IS, WU OMBLICHHC, XKUPOB KakK CI1oco0 IMPOMBIIIIJICHHOT'O TIOJIYYCHUSA Ccojed BBICHIUX Kap6OHOBBIX KHCJIOT. MEIIA KaK CONH BBICIIMX
Kap6OHOBI)IX KHUCJIOT

XHUMHUYCCKHE CBONCTBA TIIFOKO3BI: peakuun € y4aCTUEM CIIMPTOBLIX U aJ'II:I[GI‘PII[HOﬁ Tpynmn 1 MOJIOYHOKHUCIIOEC 6pO)K€HI/IG. HpI/IMCHCHI/Ie TJIIOKO3bI, ¢€ 3HauYCHUEC B
JKHU3HEACATCIILHOCTU OpraHnu3Ma. I[I/Icaxapn)lm: caxapoia, MaJjbTO3a. BoccranapnuBaroimune u HCEBOCCTAHABJIMBAIOIIUEC OUCAXAapUIBL. FI/II[IJOJ'H/B AucaxapuaoB.

3.15 | [onucaxapuapl: KpaxMai, raukored. CTpoeHue MaKpOMOJIEKYIT Kpaxmalia, TIIMKOreHa U HeJUTtoNo3bl. Du3nvecKre cBOMCTBA Kpaxmaa U IeUToI03bl. XUMUYECKU e
CBOMCTBa Kpaxmala: TMJpOJN3, KaUYeCTBEHHAsl PEaKIHs ¢ WOJOM. XUMHUYECKME CBOWMCTBA ILIEIUIIOJIO3BI: THAPONIN3, TOIydyeHrne 3(hupoB nemwirono3sl. [lonstie o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCK03a, alIETATHBIN MIENK)

AMUHBL. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKIMHM C BOJOW, KUCJIOTaMH, PEAKIUs TOpeHMs. AHWIMH KakK MPEICTaBUTEIb apOMaTHUYECKHX aMHHOB.

3.16 | Xumudeckue CBOWCTBA aHUJIMHA: B3aUMOJICHCTBUE C KHCIOTaMU, OPOMHOM BOJIOM, OKUCIIeHHE. [lonydeHne aMUHOB aJIKUJIMPOBAaHUEM aMMHAKa U BOCCTAHOBJICHUEM
HUTPONPOU3BOJIHBIX YTJIEBOJIOPOIOB

317 AMHHOKHCITIOTH U OelTki. AMUHOKHUCIIOTHI KaK am(oTepHbie opraHudeckue coearHenns. OCHOBHBIE aMUHOKHCIIOTHI, 0Opa3yrommne Oenkn. XUMUYeCKue CBOMCTBA
OCJIKOB: TUPOJIU3, JCHATYpaIlisl, KaueCTBEHHBIC (I[BETHBIC) PEaKIMKU Ha OCIKU

318 CTpoeHue u CTPyKTypa TOIUMEPOB. 3aBUCUMOCTh CBOWCTB IMOJTUMEPOB OT CTPOCHHSI MOJIeKYll. OCHOBHBIE CTIOCOOBI TTOTyYEHHUsT BLICOKOMOJIEKYIISIPHBIX COCIMHECHHA:
peaKIiy MOJIMMEPU3aINH U MONuKoHAeHcarmu. Kimaccndukalims BOJIOKOH

3.19 | Mpentudukaiius opraHi4ecKuX CoeIMHEHMH. Pelienne skcrepuMeHTa bHBIX 33/1a4 Ha pACIIO3HABAHNE OPraHUYeCKUX BEIECTB

3.20 | I'enernueckas CBA3b MEXK]Y KJIACCAMH OPraHUYECKUX COCIUHCHHIM

4 XuMHS 1 )KU3Hb

4.1 | Xumus B moBceHeBHOM sxu3HU. [IpaBmna 6e3o0macHol paboThl ¢ SIKUMH, TOPIOYMMHU M TOKCHYHBIMHU BEIECTBAMU, CPEICTBAMH OBITOBOW XUMUH

492 XuMHUS ¥ 310pOBbe. XUMHUS B METUITUHE. XI/IMI/IfI 1 CEJILCKOE XO035HUCTBO. XUMHUS B IPOMBIIIUICHHOCTH. XUMHS M SHEPreTHKA: MPUPOIAHBIA U IOMYTHBIN HE(TAHOMN rassl,
WX cocTaB U ucnonb3oanue. CoctaB HeTH 1 e€ mepepaboTka (PUPOHBIC HICTOYHUKH YTIICBOIOPOIOB)

43 Xumusi U DKOJOTHs. XMMUYECKOe 3arps3HEHHE OKpYXKammel cpeabl u ero mocieactBus. Oxpana ruapocdepsl, MouBbl, atMochepsl, Gropbl u (ayHbsl OT
XUMHYECKOro 3arpsizHerws. [Ipobiema 0TX010B M MOOOYHBIX TPOAYKTOB. AJIbTEPHATHBHBIE HCTOYHUKH SHEPTHU

44 OO6me mpeacTaBiIeHNs O TPOMBIIUIEHHBIX CIIOCO0aX MOTYYeHHS XUMIYECKHX BEIIECTB (Ha MpHUMepe TPOU3BOJICTBA AMMHUAK, CepHOU KHUCTOTHI). YEpHas 1 1[BETHAS
Metauryprusi. CTEKIIO ¥ CHIIMKAaTHASI TPOMBIIUIEHHOCTH. [IpoMbIiienHas oprannyeckast XumMusl. CoIpb€ 1l OPraHUIecKOl MPOMBIIIIIEHHOCTH

5 Turer pacu€THBIX 3a70a4
5.1 | Pacuérsr MacchI BemiecTBa WM 00hEMa Ta30B 10 H3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MM 00hEMY OZHOTO U3 YYACTBYIOUINX B PEaKIINU BEIIECTB
5.2 | Pacuérsl TermoBoro s¢dexra peakuuu
5.3 | Pacuérsl 00BEMHBIX OTHOIIEHUH Ta30B P XUMHUIECKAX PEAKIIHIX
5.4 | Pacuérsr Mmacchl (00bpEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJHO M3 BEMIECTB JAHO B M30BITKE (MMEET MPUMECH )
5.5 | Pacuérer MaccoBoil mii 00bEMHON JIOJIH BBIXOJA MMPOAYKTA PEAKIIMU OT TEOPETHIECKA BO3ZMOKHOTO
56 PacqérH"Maccm (0O6béma, KoTMYeCTBa BEIECTBA) MPOAYKTa PEaKIliH, €CITH OHO U3 BEIIECTB JIAHO B BUJIE PACTBOPA C ONPEEIIEHHOM MacCOB O JTOMei
pacTBOPEHHOTO BEIECTBA
5.7 | Pacuérsl ¢ ucnonp3oBaHUEM MOHSATHI «MaccoBasi JA0ISD», «MOJSPHAS KOHIICHTPAIH», «PACTBOPUMOCThY
58 Haxoxnenue MonekyisipHor (hOpMyITbl OPraHHYECKOT'0 BEIIECTBA IO €ro TNIOTHOCTHA U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, WIIH 110 TPOIyKTaM

CropaHus




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumust. 11 knace (yrmy6aéunsiii yposens)/ B.B.Epemun, H.E.Ky3pmenxko, B.M.Tepennn, A.A.lpoznos, B.B.JIynun, noxg pen.B.B.JIlyauna. M. IIpocsenienue, 2025

METO/IUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

. Xumus. 11 knacc. Yueonuk (aBropel O. C. I'abpuensH, W. I'. Octpoymos, C. A. Cnaakos).

. Meroauueckoe nmocodue. 11 knacc (aropsl O. C. ['abpuensn, U. I'. Octpoymos, . B. Akc€nosa).

. [Iporpamma kypca xumuu s 8—11 kiaccoB 001eo0pazoBaTelbHbIX yupexaeHuii (aropel O. C. 'adbpuenss, C. A. Cnaakos).
. Pabouas Terpans. 11 knacc (aBropst O. C. I'abpuensn, C. A. CnaakoB).

. DnektpoHHast popma yueOHUKA.

oA~ W -

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccuiickas anekrponHast mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypuan «Xumust u sxusab»io - https://hij.ru/

. [Ton6opua aurepaTypsl mo xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Hudoypox - https://iu.ru/video-lessons

. COOpHUK cTaTel 0 XMMHYECKUX DIIEMEHTAX, MIUTIOCTPHPOBAHHBIN OMMCaHeM sKcrepuMenToB. -http://www.periodictable.ru

CAUTBI:
https://resh.edu.ru/
http:/alhimik.ru
https:/hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
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