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NOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no npeamety «Xumust» 11 11 kinacca (yriayOJaeHHOTO ypOBHsI) cOCTaBjIeHa Ha OCHOBE:!

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

- denepanbHOTO TOCYIAPCTBEHHOI0 00pa30BaTEeIbHOrO CTaHAAPTa CPEAHEro odmero odpasoBanus (YTB. Mpruka3oM MuHHCTepcTBa oOpa3oBanus u Hayku P®D ot 17 mas
2012 r. Ne 413) ¢ uamenenusamu Ha 12 aBrycra 2022 r.

- IIpukaza Munnpocsemenuss Poccuu ot 09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHMH B HEKOTOpble MpHKa3bl MuHHcTepcTBa mpocBenieHuss Poccuiickoit denepanumy,
Kacaomuecs (efepanbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYAIBHOTO OOIIEro 00pa30BaHMs, OCHOBHOI'O OOINEro OOpa30BaHUS M CPEAHEro OOIIero oOpa3oBaHUSM
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunucrepcTBa npocsenieHusi Poccuiickoit ®@enepanmm ot 8 oktabdps 2025 1. Ne 729 «O BHeceHWM HM3MEHEHHMH B HEKOTOpBIE IMpPHKa3bl MUHHCTEPCTBA
npoceenienus: Poccuiickoit @enepanum, kacaromuecs QeaepalbHbIX 00pa3oBaTeIbHBIX MPOrpaMM HadallbHOTO 00IIero oOpa3oBaHMs, OCHOBHOIO OOIIEro o0pa3oBaHUs U
cpemHero o0mero oopa3oBaHusI.

- Ilpukaza Munnpocsenienuss Poccun ot 10.11.2025 Ne 808 O BHeceHMM W3MEHEHUU B HEKOTOpBIC MpHKa3bl MuHucTepcTBa mpocBemenus Poccuiickont depeparmm,
Kacaromuecs (enepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM HauaJbHOTO OOIIEro 00pa3oBaHus, OCHOBHOIO OOIIEro 00pa3oBaHUs U CPEIHEro 00IIero o0pa3oBaHusI

- Ilpukaza Munnpocsemieaus: Poccuu ot 08.05.2026 Ne 316 «O BHecennn m3MeHeHHH B Ilopsgok opraHW3alvy M OCYIIECTBIICHUS 00pa30oBaTENBbHON IESTEIBHOCTH T10
OCHOBHBIM 00II[€00Pa30BaTE/IbHBIM IIPOrpaMMaM - 00pa30oBaTE/bHBIM MPOrPaMMaM HA4yaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CpeaHero oOIIero oOpa3oBaHUs,
YTBEpXKACHHBIN MprKazoM MuHHCcTepcTBa MpocBemmenus Poceniickoit @eneparum ot 22.03.2021 Nel15»

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

- Yyebnoro miana ¢punuansa MAOY Yepsuiesckoit COI «Akusipockast COILly, yrBepkaeHHOro npuka3zoM aupekropa Tpodumosoit 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 BoctiuTarust MAQOY UYepsumeckoit COILL

XuMus Ha YpOBHE YIITyOJIEHHOTO M3YUCHHS 3aHMMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYIHOro oOpa3oBanus ydanmuxcs 10—11 kimaccoB. M3ydenue npemmera,
peanu3yemoe B ycinoBHsx auddepeHippoBanHoro, npodmibHOro 00ydeHus, TPHU3BaHO 00eCIIeunTh 001Ie00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO TIOATOTOBKY BBIITyCKHUKOB
IIKOJIBI, HEOOXOJUMYIO JUIS ajanTallid MX K OBICTPO MEHSIONUMCS YCIOBHSM JKU3HH B COLIMYME, a TaKKe JUIsl MPOJODKEHHS OOydYeHUs B OpraHH3alusiX
MpoQecCHOHANTBEHOT0 00Pa30BaHUs, B KOTOPBIX XUMUS SIBJISICTCS OJJHON M3 MPHOPUTETHBIX JUCIUILIVH.

B mporpamme o xuMun Ha3HadeHHE peaMeTa « XUMESD» TOITyqaeT MOApOOHYI0 HHTEPIPETAIINIO B COOTBETCTBUH C OCHOBOMonaratommu rnonoxermsivmua OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIel, CONepKaHNUs, PE3yIbTATOB O0YUEHHS U TpeOOBAHHH K YPOBHIO MOJIOTOBKH BBITYCKHUKOB. CBUECTELCTBOM TOMY SIBIISTIOTCS CIICIYIOIIHE
BBIMOJTHSACMBIC IPOTPAMMON 0 XUMHU (PYHKITUH:

WH(POPMAITMOHHO-METOJMUECKAs, peau3aiys KOTOpOi 00ecreynBacT MONyYeHHE MPEICTABICHUS O IENsX, COACpPKaHuM, oOIeil ctpaternn oOy4YeHHUs, BOCTUTAHUS U
pa3BUTHS 00YYAIONIUXCSI CPEACTBAMH MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIS;

OpraHU3aIMOHHO-TUIAHUPYIONIAsl, KOTopas MpeaycMaTpUBacT OIpe/eleHHue: MPUHIMIIOB CTPYKTYPHUPOBAHHS U MOCIENOBATEILHOCTH HM3YYCHHsI y4eOHOro Marepuana,
KOJTMYECTBEHHBIX M KAYECTBEHHBIX €0 XapaKTePUCTHK; MOIXOM0B K (OPMUPOBAHHIO COJCPIKATEIHHON OCHOBBI KOHTPOJSI W OICHKH 00pa30BaTENbHBIX JOCTHIKCHUH
00Y4aroIMXCsl B pAMKaX UTOTOBOM aTTecTalliK B (hOpMe SIMHOr0 roCyJapCTBEHHOT0 3K3aMeHa 10 XUMUH.

IporpaMma jijist yriryOIEHHOTO U3YUEHUSI XUMHUU:

YCTAHABJIMBACT WHBAPUAHTHOE TPEJAMETHOE COJEpXKaHWue, 00s3aTeNbHOe Il W3Yy4YeHUS B paMKax OTICNHbHBIX MNpOoGHMIIeH, NMpeaycMaTpuBacT pacrpelelieHHe Hu
CTPYKTYPUPOBAHHUE €r0 MO KJIACCaM, OCHOBHBIM COJIEPKATELHBIM JIMHUSM/pa3iesiaM Kypca;

JIa€T MpUMEepHOe pacipesielieHue yaeOHOro BpeMEeHH, PEKOMEH TyEeMOT0 JIJIsl H3y4YeHHsI OTICBHBIX TEM;



MpeAIaraer MpUMEepHYIO TOCIEA0BaTENbHOCTh U3yUeHUsl yIeOHOro MaTepraia ¢ y4EToM JIOTUKY TTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3EH;

naéT METOAWYECKYIO HHTEPIPETALUIO LeNel 1 3a1ad u3ydeHus IpeaMeTa Ha yriyOlEHHOM ypOBHE € YUETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPEAHEro O0IIero
00pa3oBaHusl, COACPKATEIbHOM XapaKTEPUCTHKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS OCHOBHOM 00Opa3oBaTeNbHOM MpOrpaMMbl CpeaHero oOmero o0pa3oBaHHS
(IMYHOCTHBIX, METANpPEAMETHBIX, MPEAMETHBIX), 8 TaKkKe C Y4ETOM OCHOBHBIX BHAOB y4eOHO-TIO3HABAaTENbHBIX ACHCTBUN OOyYaromerocs mo OCBOCHHUIO CONEPIKaHUS
npeaMera.

Ilo Bcem Ha3BaHHBIM MO3WIMAM B MpOrpaMMe MO XMMHHU NPEIYyCMOTPEHa MPEEMCTBEHHOCTh ¢ O0y4YeHHEM XMMHH Ha YpOBHE OCHOBHOIO 00miero obpasoBaHUs. 3a
MpeAenaMyd YCTaHOBJICHHON MPOTPaMMO MO XMMHH 00s3aTellbHON (MHBApUAHTHOMN) COCTaBJISIIOIIECH cOAepKaHHWS ydeOHOro mpenmera «XUMHUsD» OCTa&rcs BO3ZMOXKHOCTD
BBIOOpA €ro BapMaTUBHON COCTAaBIISIONIEH, KOTOPAst JOJDKHA ONPEENsIThCS B COOTBETCTBUM C HAIPABJICHHEM KOHKPETHOTO MPOQUIIst 00ydeHusI.

B coorBercTBuM ¢ KoHIenTyaabHbIMU MOJOKeHUAMH OI'OC COO 0 Ha3HAYeHUHU MPEaMETOB 0a30BOI0 M yriyOJIEHHOro ypoBHEH B cucreme audd epeHInpOBaHHOIO
00y4eHUs] Ha yPOBHE CPEIHEro oomero o0pa3oBaHHus XMMUS HA YPOBHE YriyOJIIEHHOTO M3YyUEHHs HAMpaBJieH HA peaii3alio PEeMCTBEHHOCTH € TOCIIEAYIONUM 3TaoM
MOJYYEHHUs] XMUMHUYECKOro 00pa3oBaHUs B PaMKaxX HM3YUEHHs CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHYECKMX UCHUIUIMH B BY3aX M OPraHHU3alUsAX CPEIHEro
npodeccuoHaNbHOr0 00pa3oBaHus. B 3Tol cBs3M m3ydeHue mpeamera «XHUMHS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha pACIIUpEHHE M YIIyOJeHHWE TEOpPETHYECKOW U
MPAKTUYECKOH MOJIrOTOBKH OOYYarOIMXCs, BBIOPABIIMX ONpeNesIEHHBIN Npoduib 00y4eHHs, B TOM YHCIIE C MEPCIEKTUBOW IMOCIEAYIONIEro MOMYYeHUS XHUMHUYECKOTO
00pa3oBaHuUs B OpraHU3aIMAX MpodeccuoHanbHoro oopasoBanus. Hapsiay ¢ atum, B cBere TpedoBannii ®T'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOCHUS (elepaabHOMI
00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO OO0IIero 0Opa3oBaHUS M3y4deHHE NpeaMeTa «XHWMHS» OPHEHTHPOBAHO TAK)KE€ HA pEIIeHHE 3a7ad BOCIHTAHUS W COLMAIBHOTO
pa3BuTHA 00y4aromuxcs, Ha (OPMUPOBAHHE Y HUX OOIIECHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMoHaNIN3aIKi Y9eOHOr0 TpyAa u 0000IIEHHBIX CITOCOOOB JEATENLHOCTH,
UMEOIIMX MEXIUCIMITMHAPHBIN, HAMPEIMETHBIN XapakTep.

CocCTaBisIOMMME TIpeMeTa «XUMHUSD» Ha YPOBHE YIITyONEHHOTO M3y4eHHs SBILSIFOTCS YIIIyOnéHHbIe Kypchl — «Opranndeckas XuMusi» U «OOmast 1 HeopraHudeckas
xumus». [Ipu onpeneneHny MOAXOA0B K 0TOOPY M CTPYKTYPHOM OpraHU3allMK COJEP)KaHUS 3TUX KypCOB B IporpaMMe IO XMMHHU 3a OCHOBY NpPHHATHL nosoxenus ®I'OC
COO o paznmrausix 6a30Boro U yriay0a€HHOr0 YpOBHEH H3yUeHUS TIPEIMETa.

OcHoBy copepxkaHus KypcoB «Opranudeckas XuMusi» 1 «OO011as 1 HeopraHu4eckasi XUMUsD) COCTABIISIET COBOKYITHOCTh NIPEIMETHBIX 3HAHUI U YMEHUH, OTHOCSIIUXCS K
0a30BOMY ypPOBHIO M3y4YeHHs IpeAMeTa. JTa CUCTeMa 3HAHUH MOydaeT ONpeAeiIEHHOE TEOPETHUYECKOE JIONOJHEHUE, MO3BONIAIONIEE OCO3HAHHO OCBOMUThH CYIIECTBEHHO
Oonpmii 006EM (hakTOmOrHYecKoro Mareprana. Tak, Ha yriayOnEHHOM ypOBHE H3yUeHHS MpeaMera ooecredeHa BO3MOKHOCTh 3HAYNTENFHOTO YBEIHYeHHsI 00bEMa 3HAHUH
0 XMMHYECKHX JJIEMEHTaX M CBOICTBAaX WX COEAMHEHMH HAa OCHOBE pPACIIMPEHUs M YIIyOJeHHS NPEACTABICHUH O CTPOECHHM BEIIECTBA, XMMHYECKOH CBSI3U U
3aKOHOMEPHOCTSAX IIPOTEKAHUS pPEaKLuil, pacCMaTpUBAaEMbIX C TOUYKM 3PEHHMS XUMHUYECKOM KHHETUKM W TEPMOJMHAMUKHU. l3ydeHue nepuoAMYEcKOro 3aKkOHA H
Ilepnoguueckoil CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB Oa3uUpyercsi Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKHUX IPEICTABICHUAX O CTPOCHMHM aroMa. XHMMHUYECKas CBS3b
OOBSCHSIETCS C TOUKH 3PEHHS IHEPreTHYeCKUX M3MEHEHHUH NpH e€ 00pa3oBaHMM M PaspyLICHUH, a TAKXKe C TOYKH 3PEHHs MEXaHU3MOB e¢ o0pa3oBaHus. M3yueHue TUIIOB
peakuuii momnonHseTcs: (GOpMUPOBaHUEM MPEACTaBICHUH 00 3JIEKTPOXMMHMUYECKUX IpoIeccax M JIEKTPOJIN3E PAcIUlaBOB U PACTBOPOB BEILECTB. B Kypce opraHH4YecKoil
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 COICp)KaHWE KypCOB XMMHH YIIIyOJIEHHOrO YpPOBHS M3y4Y€HHs U KJIACCOB ompenenéHHOro mpoduis (riaaBHEIM oOpa3oM Ha UX
CTPYKTYPY M XapakTep JONOJIHEHUH K oOuiell cucreMe NpeAMETHBIX 3HAaHWI) OKa3bIBAIOT BIUSHHUE CMEXHbIE IpeaMeThl. Tak, HampuMmep, B COAEPIKaHUM NpeaMera Uis
KJIACCOB XMMHUKO-(hn3ndeckoro npoduis 6onplioe 3HadeHHE OyAyT UMETh 3JIeMEHTHl yueOHOro MaTtepuaia no oouiell xumun. 1Ipu n3ydeHuu npeaMera B JaHHOM ciydae
akUeHT OyZeT chenaH Ha OOIIHOCTb METOAOB ITO3HAHUS, OOIIHOCTH 3aKOHOB W TEOPHH B XMMHMHU M B (DU3UKE: aTOMHO-MOJIEKYJsIpHasi Teopusi (MOJEKYJsipHas TEOpHs B
(u3nKe), 3aKOHBI COXPAHEHHUSI MacChl M SHEPTUH, 3aKOHbI TEPMOJUHAMUKH, JIEKTPOJIN3a, IPEACTABICHHUS O CTPOCHUH BELIECTB U APYToe.



B T0 *Xe BpeMms B comepikaHUM HpeaMera sl KIacCoB XMMUKO-OHOIOTHIEcKOro npoduis OONbIIUi yaenbHbIA Bec OyJeT UMeTh opraHnueckas XuMus. B atom ciydae
MPEAOCTABIISETCS. BO3MOXKHOCTD JJIsl Oojee 0OCTOSATENBHOTO PACCMOTPEHUST XUMUYECKON OpraHn3alliy KIETKM Kak OMOIOrHYecKOl CHCTEMBI, B COCTaB KOTOPOH BXOMSAT, K
MpHUMeEpY, TaKUe CTPYKTYPHBIE KOMITOHEHTHI, KaK JIUMUAbI, OCKH, YIIIeBOIbl, HyKJICHHOBBIE KUCIIOTH U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE U CBOWCTBAaX MpeAcTaBUTeNIeH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIIY>KAT OCHOBOH JJIsl U3YUEHHsI CYIIIHOCTH MPOoLEeccOoB (pOTOCHHTE3a, IBIXaHUS, TUILEBAPEHUSI.

B mtane ¢gopmupoBaHMs OCHOB HaydyHOI'O MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOAOB IO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUN
H3yUYeHHE TpenMeTa « XUMHS» Ha YriyOIEHHOM ypOBHE OCHOBAaHO HAa MEKIIPEAMETHBIX CBS3SX C YUeOHBIMHU TIPEIMETaMHU.

[Mpu u3ydyeHnn ydeOHOro mpeaMera «XWUMHsS» Ha YriayOJIEHHOM YpOBHE TakKe, KaK Ha YPOBHE OCHOBHOI'O M CpegHero ooOmiero odOpa3zoBaHusi (Ha 0a30BOM YpOBHE),
3ajaueil IepBOCTENICHHONW 3HAYUMOCTH SBIISIETCsl (JOPMHUPOBAHME OCHOB HAYKH XMMHH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUIECK OF JeATEILHOCTH YelOBEeKa
W OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpHI. Perenne 3Tol 3a1a4n Ha yriayOnEéHHOM ypOBHE U3YUEHUS MpeMeTa Mpe/roiaraceT pealn3aliio TakuX IejeH, KaK:

q)OpMHpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁl 0 MaTCpruajJIbHOM €IMHCTBC MHpPA, 3aKOHOMECPHOCTAX W IIO3HABACMOCTU SIBJICHUI IIpupoabl, 0 MECTEC XUMUU B CUCTEMC €CTCCTBCHHBLIX
HayK W e€ Beaylied poiu B 00ECIeYeHUH YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIICHHH MPOOJIEM JKOJOTHMYECKON, SHEPTeTHUECKOH M MUINEBOH Oe30MacHOCTH, B
pasBUTUKU MEIUIMHBI, CO3JaHWH HOBBIX MATCPHAJIOB, HOBBIX HWCTOYHHMKOB OJOHEPIUH, B obOecrieueHun palvOHAJIBHOI0 IMPUPOJAOITIOIL30BaHUA, B (1)OpMI/IpOBaHI/II/I
MHUPOBO33PEHUS ¥ 00IIEH KYJIbTYphI YEIOBEKA, a TAKKE IKOIOTHUECKH 000CHOBAaHHOI'O OTHOIIEHHSI K CBOEMY 3JI0POBBIO M IIPUPOIHON CpeJIe;

OCBOEHHE CHCTEMBI 3HAHMM, JEKAIINX B OCHOBE XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA: (yHAaMEHTAIBHBIX MOHATHH, 3aKOHOB M TEOPUU
XUMHUH, COBPEMCHHBIX HpeJICTaBJIeHI/Iﬁ O CTpOCHUHM BCHICCTBA Ha PA3HBIX YPOBHAX — AaTOMHOM, MOHHO-MOJICKYJIAPHOM, HAaIMOJICKYJIAPHOM, O TCPMOAMHAMHNYCCKUX H
KHMHECTUYCCKHNX 3aKOHOMEPHOCTAX MNPOTEKAHUA XUMHUYCCKUX pealcunﬁ, 0 XMMHUYCCKOM PAaBHOBECHH, paCTBOpax W AUCIICPCHBIX CHUCTEMAaX, 00 O6HII/IX HAaYYHBIX IIPUHOHIIAX
XHUMHYECKOTO ITPOU3BOJICTBA;

¢dopmupoBaHue y OOy4arONIMXCS OCO3HAHHOTO ITOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKHX 3HAHUHN I OOBSICHEHHS KIIOYEBBIX HJIEH M mpodieM
COBPEMEHHOM XMMUH, Ul OOBSICHEHUs U NPOTHO3UPOBAHUS SIBJICHUH, MMEIOIIUX €CTECTBEHHO-HAYUHYIO IIPUPOAY; 'PAMOTHOIO pEIleHHs IpoOJeM, CBA3aHHBIX C XMUMUEH,
MPOrHO3UPOBAHHUs, aHAIM3a M OLEHKU C IO3MIUN JKOJOTHYECKOH O€30MacHOCTH IMOCIEACTBHI OBITOBOW M IPOM3BOACTBEHHON AEATEILHOCTH YEJIOBEKA, CBS3aHHOH C
XMMHYECKUM ITPOM3BOJCTBOM, UCIIOJIb30BaHUEM U IEPEpabOTKOIl BEIIECTB;

yriIyOJaeHre MpeicTaBlIeH! 0 HayuyHbIX METOJax MO3HAHUs, HEOOXOAUMBIX I IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U 00B ICHEHUS XUMHUYECKUX
SIBJICHUH, IMEIOIIUX MECTO B IPUPOJE, B MPAKTUIECKOM NEATENBHOCTH U MOBCEIHEBHOM KH3HH.

B nnane peanuzanuy mepBOOYEpPENHBIX BOCIIUTATENBHBIX M PAa3BUBAOIIMX (DYHKIMH LIETOCTHON CHCTEMBI CpeIHEro o0mero o0pa3oBaHMs IPU HW3yYECHUH IMIPEAMETa
«XuMHS» Ha yriTyOJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh IPHOOPETAIOT TaKUE LIENU U 3aJa4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUN IIPUPO/BI, YBaXKEHHS K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPETHUECKUX U MPUKIIAIHBIX UCCIIENIOBAHUN B X UMHUH,
(hopMHUpOBaHIE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALMH K O0YYEHHUIO U NTO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS OOILEUEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, HHTEIUIEKTYaJbHbIX M TBOPUECKMX CHOCOOHOCTEH oOydaromuxcs, (OPMHPOBAHME y HHUX CO3HATEIBHOTO OTHOILICHHSA K
camMo00pa30BaHUIO M HEMPEPHIBHOMY 0OPa30BaHUIO KAaK YCIOBHUIO YCIICIIHOW MPOQECcCHOHANIBHON M OOIIECTBEHHOM IESTENbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3I0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pase KU3HU;

(¢opMHpOBaHME YMEHUH W HaBBIKOB Pa3yMHOIO IPUPOJONOIB30BAHUS, PA3BUTHE 3SKOJOIMYECKON KyJIBTYphl, MPHOOpPETEHHE OmbITa OOMECTBEHHO-TIOIE3HON
9KOJIOTHYECKON AEATENBHOCTH.

OO11ee yrcI0 YacoB, MPEAYCMOTPEHHBIX ISl H3YYEHHUS XUMHH Ha YIiIyOJeHHOM YpOBHE cpegHero oouiero oopa3zoBanus, coctasisieT B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO ).



I[eﬂTeJILHOCTb yYuureiisa ¢ y4€TOM NnporpamMmbl BOCIIUTAHUA

I'paxxaanckoe (hopMHPOBATE POCCHUCKYIO MPaXKIaHCKYIO HICHTHYHOCTD, MPUHAIICKHOCTh K OOITHOCTH Tpakaan Poccuiickoit deaepariviu, K HApoLy

BOCITUTaHNE Poccuu Kak HCTOYHUKY BIACTH B POCCHIICKOM rocyaapCcTBe U CyOBEKTY ThICSUETICTHEH POCCUICKON TOCYIaPCTBEHHOCTH, H3YUEHHE U
yBa)KEHUE MpaB, CB00O 1 00s13aHHOCTEH TpaknanuHa Poccnu;

IMaTpuoTtHueckoe BOCITUTHIBATH JTFO00Bb K POIHOMY Kparo, PoauHe, cBoeMy Hapoay, yBaXKeHHE K APYTUM HapoaaM Poccru; ucTopryueckoe MPOCBeENieHue,

BOCITMTaHUE (hopMHPOBAaHHE POCCHICKOTO HAITMOHAIBHOTO HCTOPHUECKOT'0 CO3HAHMS, POCCHICKOM KYJIBTYPHOM HICHTHYHOCTH;

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHUE

BOCITUTHIBATh HA OCHOBE JTYXOBHO-HPABCTBEHHOH KyJIbTYpBl HapoZioB Poccuu, TpaIuIIMOHHBIX penuruii HaponoB Poccun, hopmupoBanue
TPaJUIUOHHBIX POCCUHCKUX CEMEHHBIX IIEHHOCTEi; BOCIIUTAHUE YECTHOCTH, A0OPOTHI, MAJIOCEPIUS, COTIEPEKUBAHUS, CIIPABEUINBOCTH,
KOJUICKTHBU3MA, JIPY>KENOOUsI M B3aMMOIIOMOIIH, YBKEHHS K CTAPIINM, K TAMATH MPEJKOB, X BEPE U KYJIbTYPHBIM TPAJAUIMIM;

OcreTnueckoe
BOCIIUTAHHC

(hopMUPOBATH 3CTETHUYECKYIO KYJIbTYPY Ha OCHOBE POCCUHCKUX TPAJUIIMOHHBIX JIyXOBHBIX IIEHHOCTEH, MPHOOIIATh K JIyUIIIMM 00pa3iam
OTEUYECTBEHHOI'0 1 MUPOBOT'0 UCKYCCTBA;

dusnueckoe BOCIIUTaHUE

(hopMUpPOBATH KYJIbTYPY 30POBOr0 00pa3a »KU3HU M SMOIMOHAIBLHOIO OJIaronoiny4usi — pa3BUBATh (PU3MUECKUE CIOCOOHOCTH C YIETOM
BO3MO)KHOCTEH W COCTOSIHHUSI 3JI0POBbsI, HABBIKOB 0€30I1aCHOTO MOBEACHUS B IPUPOJHON U COIMATILHON Cpejie, Ype3BbIUaiHbIX CUTYAIIUSIX;

TpynoBoe BoCIUTaHHE

BOCTIMTHIBATH YBaXEHHE K TPYY, TPYASIIUMCS, pe3yabTaTaM TpyAa (CBOEro M APYTHX JIIO/IEH ), OpHEHTANNS Ha TPYAOBYIO AEATENbHOCTbD,
MoJy4eHue MPoQecCchuu, TMYHOCTHOE CAMOBBIPAYKEHUE B IMTPOJTYKTUBHOM, HPABCTBEHHO JIOCTOWHOM TPYJIE B POCCUIICKOM 00IecTBE, Ha
JIOCTHIKEHHU € BBIAIONIUXCSI PE3YJIbTATOB B MPOGECCHOHANBHON JAESITEIThHOCTH;

DKOI0rn4ecKoe
BOCIITUTAHHC

(hopMUPOBATH IKOJIOTHMUECKYIO KYIBTYPY, OTBETCTBEHHOE, OepeXHOE OTHOIIEHHE K MMPUPOJIE, OKPYKAIOIIEH Cpeie Ha OCHOBE POCCUHCKUX
TPaJAUIMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBEIKOB OXPAHbI, 3alTUTHI, BOCCTAHOBJICHUS MTPUPOJIBI, OKPYXKAIOIICH CPEIb;

Bocnmranmne neHHocTen
HayIHOT'O TTO3HAHUS

BOCTIMTHIBATEH CTPEMJICHHE K TTO3HAHHIO Ce0S M IPYTHX JIFOJEH, TPUPOBI U OOIIECTBA, K MOTYUYEHUIO 3HaHUI, KaYeCTBEHHOT0 00pa3oBaHUs C
y4ETOM JIMIHOCTHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN.

COJEPKAHUE YYEBHOI'O IPEIMETA

OBIIAA 1 HEOPTAHUUYECKAS XUMUA
TeopeTrueckre OCHOBBI XHMHH.
AtoM. CocTaB aTOMHBIX saep. XuMudeckuil amemeHT. M3otombl. CTpoeHHE 3IEeKTPOHHBIX O0O0JIO0YeK aTOMOB, KBAaHTOBBIE UYHCIA. JHEPreTHYECKHE YPOBHH
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noaypoBHH. AtomHbie opouTanu. Kinaccudukanus XMMUYECKAX dJIEMEHTOB (s-, P-, d-, f-amements). Pacmpenenenue 31€KTPOHOB 110 ATOMHBIM OpOHUTAISAM. DJIEKTPOHHBIC
KOH(UIypaluM aTOMOB 3JIEMEHTOB IIE€PBOrO—4eTBEPTOO MEPHOAOB B OCHOBHOM U  BO30Y)KOEHHOM COCTOSHHUM, OJJIEKTPOHHBIE KOHQUIYpalud HOHOB.
DIEeKTPOOTPULATENBHOCTb.

ITepuonnueckuit 3akoH u llepuonnueckas cuctema xumudeckux snemMeHToB [[.M. MengaeneeBa. CBs3p nepuoaudyeckoro 3akoHa U Ilepuoguueckoid CHCTEMBI
XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOH Teopueil CTpOoeHHsI aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX H
CIIOKHBIX BEUIECTB MO IpyHnaM U nepuonamM. 3HaueHue nepruoguueckoro 3akona .M. Menaeneesa.

Xumuueckas CBs3b. BHABI XUMHYECKOW CBSI3M: KOBaJCHTHAas, MOHHAS, MeTaliMueckas. MexaHU3Mbl 00pa3oBaHMs KOBAJIECHTHOW CBSI3M: OOMEHHBIM M JOHOPHO-
aKLENTOPHbIN. DHEprust ¥ AiuHa cBsi3u. [lonspHOCTh, HAaIIPaBIEHHOCTh M HACHIIAEMOCTh KOBaJeHTHOH cBsi3u. KpaTHble cBsi3u. BomoponHas cBs3b. MeXMONEKyISIpHbIE
B3aMMOJICUCTBHSL.

BaneHTHOCT 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha IpUMeEpE coe JUHEHHH 3JIEMEHTOB
BTOPOTO NEPUOJIA).



[IpencraBneHyne 0 KOMIUIEKCHBIX coenHEeHUsAX. COCcTaB KOMILIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBaTelb, JUTaH bl 3HaYeHUE KOMILJIEKCHBIX coequHeHui. [lonsTue o
KOOPAMHALMOHHON XUMHUHU.

BermecTBa MONEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIBI KPHCTANIMYECKUX PEMIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[onsiTrie o AucnepcHBIX cucteMax. McTuHHBIE pacTBOpEL. llpenctaBienne o KOTOUAHBIX pacTBopax. CrocoObl BBIpaKEHUS] KOHLEHTPALWU PAacTBOPOB: MaccoBas
J0JIA BCIICCTBA B paCTBOPEC, MOJIAAPHAA KOHICHTPALUA. HaCI)IHIeHHI)Ie 1 HCHACBINICHHBIC PACTBOPLI, paCTBOPUMOCTD. KpI/ICTaJUIOFI/I[IpaTI)I.

Knaccmbmcaunﬂ 1 HOMCHKJIaTypa HCOPTaHNYCCKUX BCIICCTB. TpI/IBI/IaHBHBIC Ha3BaHUs OTACIbHBIX HpCILCTaBHTeHeﬁ HCEOPraHn4CCKUX BCIICCTB.

Knaccupukanus XuMUIecKuX peakliuii B HEOPraHUIECKOW U OPTaHUYeCKONH XHUMHUU. 3aKOH COXPaHEHHUSI MacChl BEIIECTB; 3aKOH COXPAaHEHUs U TIp eBpalleHHs SHEPrun
MPH XUMHYECKHUX peakiusix. TernaoBbie 3h(HeKTs XUMUUECKUX peakiuid. TepMoXuMHUIecKue ypaBHEHHMSL.

CKOpoCTh XUMHUECKOH peaklny, e€ 3aBUCUMOCTD OT Pa3UYHBIX (DaKTOpOB. ['OMOTeHHBIE U TeTepOreHHble peakuru. Katanus u kaTtannzaTopsl.

OOpaTuMble U HeoOpaTHUMbIC peakiuu. XUMUYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO paBHOBeCHS. (DaKTOPbI, BIMSIOIMIME Ha TOJIOKEHHUE XHUMHUYECKOrO
PpaBHOBECHA: TEMIIEpATYypa, AaBJICHUC U KOHIICHTPAIMX BEIIECTB, YUYACTBYIOIIUX B PCAKIIUH. HpI/IHHI/IH Jle IllaTemnne.

OnekrponutHueckas mucconuanys. CunbHble U ciadble dekTponuTsl. Ctenenb aucconmanuu. Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAs, HEHTpaibHas, MIETOYHAS.
Bonopoausrit nokaszatens (pH) pactBopa. ['uaponus coneit. Peakiiuu HoHHOTO OOMeEHa.

OKHCIUTEILHO-BOCCTAHOBUTEIHHBIE peaKkmuu. Crenennr okucienusi. OKHUCIMTEIb M BOCCTAHOBHUTEID. Hpoueccm OKHCJIIGHHSI M BOCCTAHOBJICHUS. Bakueinmine
OKHUCJIUTEIT ¥ BOCCTAHOBUTENIN. METOJI AJIEKTPOHHOTr0 Oananca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BELIECTB.

OKcIleprMEeHTaIbHBIE METOBI M3YUEHUS BEIIECTB M WX MPEBPAILCHHIA: pa3ioKeHne MepoKcrHaa BoJOopOoaa B MPUCYTCTBUH KaTalIM3aTOPa, MOJENN KPUCTAJUIMIECKUX
pemEToK, MPOBEICHNE PEaKIUii MOHHOTO OOMEHa, ONpeJelieHHe CPEebl PACTBOPOB C IOMOIIBIO MHIUKATOPOB, M3YYEHHE BIHMSHUS PA3IHYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHUYECKOH p€aKiuru U MOJIOKECHUE XUMHUYCCKOI'0 paBHOBECHUA.

Heopranuyeckasi Xumusi.

[onokenne Hemera/uioB B Ilepuommyeckoil cucreMe xumuueckux 3jeMeHTOB JI.J. MenaeneeBa M OCOOCHHOCTH CTPOCHHS MX aTOMOB. DPHU3MYECKHE CBOHCTBA
HEMETAJUIOB. AJUTOTPOIHMSI HEMETAIUIOB (Ha MPUMEpe KUCIopoaa, cepbl, Gpochopa u yriepona).

Bomopoa. Ilomyuenue, ¢usnyeckne W XMMHYSCKME CBOMCTBA: pEakiUUd C METAJUIAMM M HEMETajllaMH, BOCCTaHOBUTENbHBbIC CBOMCTBA. ['uapuiabl. ToIIHMBHBIC
JJIEMEHTHI.

lasorensl. HaxoxaeHue B HPHPOJIE, CIIOCOOBI IMOAy4YeHMs, (PU3MUYECKHE M XUMHYECKHE CBOWCTBA. I 'ajoreHOBOMOPOIbl. BakHeHIlne KHUCIOPOICOIEPKaIIHe
COGIIMTHEHNS TaloreHoB. JlabopaTopHbIe M IPOMBIIIUIEHHBIE CTIOCOOBI TTOTy4YeHHs rajJoreHoB. [IpiaMeHeHune rajloreHoB 1 UX COeTUH SHIH.

Kucnopon, o3on. JlaGopaTtopHbie 1 TTPOMBIIINIEHHBIE CIIOCOOBI MOMydeHus: Kuciopona. dusndueckre U XUMHUYECKHE CBOICTBA W MPUMEHEHWE KHCIOpOJa W O30HA.
OKCHIIBI ¥ TIEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, Crioco0sI oydeHus, Gu3ndeckrne U XuMudeckne cBoiictea. CepoBonopon, cyiabduabl. Oxcun cepri(1V), okcun cepri( V). Ceprucras
U cepHast KUCIOTHI M X coiu. OCOOEHHOCTH CBOMCTB CEpHOM KHCIOTHL. IIpruMeHeHre cephbl M €€ COSaMHCHIH.

AzoT. HaxoxxneHre B pupojie, CrocoObl MomydeHus], pU3NnIecKue U XUMHUIECKHEe CBOUCTBA. AMMHUAK, HUTPUABL. OKCHIBI a30Ta. A30THCTasl M a30THAS KUCIOTHI U UX
conr. OcOOEHHOCTH CBOMCTB a30THOW KHCTOTHL. [[prMeHeHre a30Ta u ero coeinHeHui. A30THBIE YA0OpEHHSI.

®ocdop. Haxoxkaenne B mpupone, crmocoObl NoxydeHus, ¢puzndeckue u xumudeckne cBorictBa. @ocduner u dpochun. Oxcunbl hocdopa, dpochopHas kuciora u eé
comu. [Ipumenenne gocdopa u ero coequaennii. GocopHbie yA0OpEHUS.

VYriepon, HaxoxaeHue B mpupone. AutorponHble Momupukannd. Puzndeckne W XUMHYECKHE CBOWCTBA IMPOCTHIX BEMIECTB, 00pa30BaHHBIX yriepomoM. OKcHI
yranepona(ll), okcun yraepona(IV), yrompHast kucinota U e€ coiu. AKTHBHPOBAaHHBIN yroiib, ajgcopouus. Dymnepensl, rpadeH, yriaepomasie HaHOTpYyOku. [IpumeHeHue
MIPOCTHIX BEHIECTB, 0OPa30BAHHBIX YIIIEPOAOM, M €T0 COSTMHEHUH.

Kpemnwuii. Haxoxnenue B npupoze, crocoOsl mony4eHus, puzndeckne u xummudeckre cpoiictBa. Oxcun kpemausi(IV), kpeMHUEBas KUCIOTa, CHITUKATHL. [[prMeH eHne
KpeMHHUS U ero coenrHeHui. CTeKIo, ero noixy4eHre, BUAbl CTeKIa.

[Tonmoxenue merammos B [lepromuueckoit cucreMe XUMAYECKHX d1eMeHTOB. OCOOEHHOCTH CTPOSHHS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. O0mue Gu3ndeckre
cBoiicTBa MetasioB. [Ipumenenne MetaiioB B ObITY U TexHUKE. CIIaBbl METAJLIOB.



DNEeKTPOXUMHUYECKUH P HANPsHKEHUH MeTauioB. O0mue criocoObl OTyYeHUsT METaIOB: THAPOMETAILTYPrUsl, MMPOMETAILTyprus, dJeKTpoMeranyprus. [lonsarue o
KOppo3u# MeTajuioB. CrocoOb! 3alIUThl OT KOPPO3UH.

Obmas xapaktepuctuka MeTayuioB [A-rpynmer [lepronndeckoil ccTeMbl XMMHYECKHUX 3JIeMEHTOB. HaTpuii M kanmii: moiydeHue, (U3NUECKHE W XUMHUYECKHE
CBOMWCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCANHEHUM.

OoOmas xapakrepuctuka merawioB ITA-rpymmbl [lepronnyeckoll CHCTEMbl XUMUYECKUAX 3JIEMEHTOB. MarHuii ¥ KajblMi: MONy4YeHue, (PU3NYECKHEe U XUMHUECKHIE
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIECTB U MX coequHeHMH. JKECTKOCTD BOBI U CIIOCOOBI €€ yCTpaHEeHHS.

AJIOMUHMIA: TIOTy4YeHne, (PU3NIeCKHe 1 XUMUYECKHEe CBOMCTBA, IPUMEHEHHE MIPOCTOTO BEIIECTBA M €r0 COSTUHEHUH. AM(OTEpHbIe CBOWCTBA OKCHA M THAPOKCHIA
ATIOMHUHHUS, THIPOKCOKOMILIEKCHI aJIFOMUHHUSL.

OO1m1as xapakTeprucTHKa MeTaioB mooouHbix moarpymi (b-rpymm) [Tepnoauueckoit cuCTEMbl XUMHYECKUX JIEMEHTOB.

dusnveckue M XMMHUYECKHE CBOMCTBa Xxpoma M ero coenumHeHuil. Oxcuasl u ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarsl M AUXpOMATHI, UX
OKHCIIUTENbHbIE CBOMCTBA. [lolyueHne u npuMeHeHne Xpoma.

OusznyuecKkue W XUMHUYECKHE CBOWCTBA MapraHila W ero coenuHenwii. Bakneimmue coemunenus wmapranmna(ll), mapranma(IV), mapranma(VI) m mapranma(VID).
[lepmaHraHat Kajusi, €ro OKMCIUTEIbHBIE CBONCTBA.

OusnyecKkne 1 XUMHUIECKHE CBOWCTBA JKele3a U ero coeaquHeHnit. Okcuapl, Tuapokcuasl U cou xenesa(ll) u xemesa(Ill). Ilomyyuenne u mpuMeHEHHE Kelle3a U ero
CILIaBOB.

DuU3NYECKHE U XUMUYECKHE CBOMCTBA MEU U €€ coequHeHnH. [lonyueHre u npuMeHeHrne Meiu U €€ COEMHEHUI.

Hunk: nonyuenne, Gusnyeckue U XUMHUYECKHE CBONCTBA. AM(OTEpHBIE CBOWCTBA OKCHJIA W THAPOKCHIA IWHKA, THIPOKCOKOMITIEKCHI IIMHKA. [IprMeHeHue IIHHKa 1
€ro COCIMHEHUH.

OKCIleprMEHTANbHBIE METO/IBI M3YUEHUS BEUIECTB M WX MPEBPAICHHN: H3ydeHne o0pa3lloB HEMETaIOB, TOpeHue cepbl, dochopa, Kemeza, MarHusl B KHCIOPOJE,
M3y4eHne KOJUIEKIMU «MeTalisl W CIUIaBbD», B3aWMOJIECHCTBHE IIEMOYHBIX W IIETOYHO3EMENbHBIX METaJUIOB C BOAOH (BO3MOXKHO HCIIOJIB30BaHUE BHAECOMATEPHAIIOB),
B3aMMOJICHCTBHE IIMHKA M JKEJ€3a C pacTBOpaMM KHCJIOT M IIEIOoYel, KaUeCTBEHHbIE PEaKLUMU HAa HEOPraHWYECKUE AHHWOHBI, KATUOH BOJOPOAA M KAaTHOHBI METAJIIOB,
B3aMMOJICHCTBUE THUIPOKCHIOB ATIOMHHHS M IWHKA C PAacTBOpaMH KHCJIOT M INENOYed, pelIeHHe SKCIepHMEHTAIbHBIX 3amad mo temam «lamorens», «Cepa m eé
COSIMHEHUs», «A30T U Pochop U UX COSANHEHUNY, «MeTaITbl TIIABHBIX MOATPYIID, «MeTaymibl TOOOYHBIX MOATPYIII.

XuMHS U KU3Hb.

Ponp xuMum B 0oOecriedeHNH yCTOMYMBOTO pa3BUTHS dernoBedecTBa. [IoHATHE 0 HaydHBIX METOJaX MO3HAHWS W METOMOJOTHH HAy4HOTO HccienoBaHus. Haydxbie
MIPUHIIAITEI OPTaHU3AIMHA XHMAYECKOT0 TPON3BOACTBA. [ [pOMBITIIIIEeHHBIE CTTOCOOBI TTOMYYeHHs BAXKHEHIIINX BElecTB (Ha IpUMepe IPOM3BOICTBA aMMHU aKa, CEPHON KUCIIOTHI,
MeraHona). [IpoMbInuIeHHbIe CIOCOOBI TOMYYEHHUS METAJIOB M CIUIABOB. XMMHYECKOE 3arpsA3HEHHEe OKPYXKAIOMIel Cpebl U ero mociencTBus. Ponp xuMuu B 00ecrieueHnn
JHEPTreTUYecKOi 0e30MaCHOCTH.

XuMus 1 340pOBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBua ncnonp30BaHus JIEKAPCTBEHHBIX NpenapaToB. Poibk XUMUM B pa3BUTHH MEOULUHBL.

XWMUS THUIIN: OCHOBHBIE KOMIIOHEHTBI, TUIIIEBBIE J0OaBKU. Poih XumMun B oOecrieueHnH HIIEeBOi 0e30MacHOCTH.

Kocmernueckue n mapdromepusie cpenctpa. berroBas xumust. [IpaBuia 6e30macHOro HCOIB30BaHUS MTPENapaToB OBITOBOM XMUMHUH B TIOBCEIHEBHON KU3HHU.

XUMUS B CTPOUTENLCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpPHAIIbI (IIEeMEHT, OETOH).

XUMUS B CETLCKOM X03siicTBe. OpraHnyuecKie U MUHEpaIbHbIE YI00peHUsI.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTEpUalibl, KPacKH, CTEKI0, KepaMuka. Martepuansl AJis1 31eKTpoHUuKU. HanoTexHonoruu.

Pacuérnsie 3amaun.



Pacuérer: Maccel BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHMYECTBY BEIECTBA, MACCE WJIM O0BEMY OJHOT'O M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, MACCHI
(0O0BéMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIH OJHO U3 BEIICCTB UMEET IMPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIIUU, SCIIA OJHO U3
BEILIECTB JaHO B BHUJIE PAacTBOpa C ONPEAEIEHHON MAacCOBOM JOJEN pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM M MOJSPHOM KOHUEHTpAUM{ BEUIECTBA B PacTBOPE, IOJIU
BBIXOJIa TPOAYKTA PEAKIUU OT TEOPETUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIPEIMETHBIX CBS3eH MPH U3yYCHUH OOIIEH 1 HEOpraHUYeCKoW XuMuM B 11 Kiacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
Hay4YHBbIX HOHHTHI;'I, TaK U HOHSITI/Ifl, IMPUHATBIX B OTACIBHLIX MPEAMETAX €CTCCTBCHHO-HAYUYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIC TOHATHUS: SBJICHHUE, HAYYHBIH (DakT, ruUroresa, TEOpHUs, 3aKOH, aHAIM3, CUHTE3, KIacCH(UKAIMI, NEPUOJUUYHOCTD, HAOIIOJCHUE,
U3MEpEHne, DKCIIEPUMEHT, MOJIETTh, MOJICTTUPOBAHHUE.

®dusnka: MaTepusi, MUKPOMHUDP, MAaKPOMHUP, aTOM, DJIEKTPOH, TIPOTOH, HEUTPOH, WOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTHICCKUN YPOBEHb, BEIIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSHUE BEIIECTBA, UJICANIbHBIN a3, PU3MUECKIE BEJTMUUHBI, SAMHULIBI N3MEPEHUS, CKOPOCTh, SJHEPTHUs, Macca.

Buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocepa, MeTabOIU3M, MAaKpO- U MHKDPOIJCMEHTHI, OCNIKU, JKUPbI, YIIIEBOMbI, HYKJICHHOBBIC KHCIIOTHI, ()epPMEHTBI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK SHEPTUH B IKOCHCTEMAX.

I'eorpadmus: MuHEpaITbl, TOPHBIE TOPOIBI, TTOJIE3HBIEC NCKOTAeMbIe, TOIIITUBO, PECYPCHI.

TexHonorusi: XxuMHUeckas IIPOMBIIIIJICHHOCTb, METAJUIYpPTHs, CTPOUTEIIBHBIC MaTCpHaJIbI, CENTLCKOXO03SIMCTBEHHOE IIpOU3BOJACTBO, NHUIIEBAsA IMPOMBIIIIICHHOCTD,
Q)apMaHeBTI/I‘ICCKaSI IIPOMBIIIIIEHHOCTh, ITPOU3BOACTBO KOCMETUUYCCKUX IIpE€riapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHUATIOB, JJICKTPOHHASA MPOMBINIJICHHOCTD,
HAHOTEXHOJIOTI'UH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBbI
HA YIUIYBJIEHHOM YPOBHE CPE/IHEI'O OBLIEI'O ObPA3OBAHMUSA
JIMUHOCTHBIE PE3YJIbTATHI

B cootBercTBHMM € CHCTEMHO-AEATENHHOCTHBIM IIOIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MpeaMera «XUMHS» Ha YpPOBHE CpegHero OOIIero
00pa3oBaHWs BBIIENEHBl CIEAYIONINE COCTABISIONINE: OCO3HAHWE OOYYAIONUMUCS POCCHICKOW TpakIaHCKOW WAEHTHYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATENBHOCTH W CaMOOIIPENIECIeHNI0; HAJMYMe MOTHBAIMHA K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCS PYKOBOJCTBOBATHCS MPUHSATHIMH B OOIIECTBE
MpaBIJIAMH ¥ HOPMaMH TTOBEICHUS; HAIWYIE TPABOCO3HAHNSA, YKOJIOTHYECKOH KYJIBTYpPhI; CIIOCOOHOCTh CTaBHTh €T U CTPOUTH KU3HEHHBIC TUTaHBL

JImdHOCTHBIE PE3yNbTaThl OCBOSHHSI TpPEeaMeETa «XUMUS) OTPaKaloT c(hOPMHUPOBAHHOCTH OMBITA MTO3HABATENHHONW M MPAKTUYECKOW AEATENHHOCTH OOYYAIOIINXCS B
TIpOIIeCcCe peaTn3anuy 00pa3oBaTeNbHON AeITeTbHOCTH.

JIM9HOCTHBIE PE3yNIbTAThl OCBOGHUS TpEAMeTa «XHUMHS» OTpaxkatoT c(hOPMUPOBAHHOCThH OMBITA MTO3HABATEIHHON W MPAKTHYECKOW AEATENHHOCTH 00 yJaroInuXcCs B
MIpoIlecce peaTn3anuy 00pa3oBaTeIbHON AeSITETHHOCTH, B TOM YUCIIE B YACTH:

1) rpask1aHCKOr0 BOCIHTAHHUS

OCO3HAHUS O0YYAFOIIUMUCS CBOMX KOHCTHTYIIHOHHBIX MPaB M 00SA3aHHOCTEH, YBaYKEHIS K 3aKOHY H MPABOIIOPAIKY;

MIPEJCTABIIEHUS O COIMATHHBIX HOPMaX U MPaBUIIaX MEXTMIHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPHYECKOH JEATENbHOCTH TPH CO3JAHWH YIEOHBIX MMPOEKTOB, PEIIEHUH y4eOHBIX W IO3HABATENBHBIX 3a]a4, BHIMOIHEHHH XUMUYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh M IPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI IPYTUX IPH aHAIIN3€ PA3IUYHbIX BUIOB yueOH O JeaTeNbHOCTH;

2) MaTpUOTHYECKOT0 BOCITUTAHMSI:

[IEHHOCTHOT'O OTHOIIEHHSI K HICTOPUYECKOMY U HAyYHOMY HACJIEII0 OTEYECTBEHHONW XHMHUM;

YBaXXEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTHYECKOTO TMPHIIOKEHHS XUMHUHM, OCO3HAHHUS TOTO, YTO JAHHBIC HAYKH €CTh PE3YNbTaT JITUTEIHHBIX
HaOJTIOJICHHA, KPOTTOTIMBBIX IKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSHHOTO TPY/Ia YYEHBIX U ITPAKTHKOB;



WHTEpeca ¥ MO3HaBATEIbHBIX MOTHBOB B ITOMyYSHUH M TIOCIICAYIOIIEM aHajn3e HHPOpMaIHY O TIEPEeJOBbIX JOCTH)KEHHUSIX COBPEMEHHON OTEUeCTBEH HOH XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

HPaBCTBEHHOI'O0 CO3HAHUS, STUUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLICHWBAThH CUTYAllMH, CBSI3aHHBIE C XUMUUECKIMH SIBJICHUSIMH, ¥ IPUHUMATh OCO3HAHHBIE PELICHNUS, OPUEHTUPYACH Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI
U LICHHOCTH,;

T'OTOBHOCTH OLI€HUBATh CcBOE IMMOBCACHUEC U ITOCTYIIKU CBOUX TOBapHIHeﬁ C HO3I/IHHI>'I HPaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUusA HOCHG)Z[CTBI/Iﬁ IMOCTYIIKOB;

4) ¢popMHpPOBaHNS KYJIBTYPbI 3/10POBbSI:

MOHUMAaHHUS LIEHHOCTEH 3[I0pOBOro U 0€30MacHOro oopasa >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY U IICHXUYECKOMY
3/10pOBbIO;

COOJTIOIeHUS TTpaBwil 0€30MaCHOr0 00paIeHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW KHU3HH, B TPYIOBOH JIESITEIEHOCTH;

IMOHMMaHUs HEHHOCTHU NPaBUJI MHAUBUAYAJIBHOI'O U KOJIJIECKTUBHOI'O 0€e30I1acHOro MOBEACHUA B CUTyallUAX, YTPOXAIOMIUX 3J0OPOBbIO U KU3HU HIOHeﬁ;

OCO3HAHUS MOCIEACTBUN U HETIPUATHS BPEIHBIX MPUBHIUEK (YIOTpEOIEHNS aJKOrojsl, HAPKOTUKOB, KypeHHs);

5) TpyaoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIISI0BATEIBCKOM IS TEIIBHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPYECKON U APYTMX BUIAX JNEATEIBHOCTH;

YCTaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3aa4 COI[MAIBHON HAPaBIEHHOCTH (B pPaMKaxX CBOEro KJIacca, IIKOJIbI);

WHTEepeca K MPaKTUIECKOMY M3YUEHHUIO TPodecCHii pa3nuyHOro posia, B TOM YHCJIe HA OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXKEHUS K TPYAY, JIOJIAM TpyJa U pe3ysibTaTaM TPYA0BOH JeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIyalbHOW TPAaeKTOPUHU 0Opa3oBaHUs, Oymymiel npodeccru U peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIaHOB C YUYETOM
JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEM K XUMHUHU, MHHTEPECOB U MTOTPEOHOCTEH 00I11eCTBa;

6) IKOJIOrM4eCKOro BOCIIHTAHMSA:

9KOJIOTMYECKHU 11€JI€CO00Pa3HOro OTHOLIEHUSI K IIPUPOAE KaK UICTOYHUKY CYILIECTBOBaHMS XKU3HU HA 3eMIIE;

[IOHUMAaHHUS T100aIbHOr0 XapaKTepa 9KOJI0rNYECKUX [Ipo0IeM, BIUSHUS YKOHOMUYECKUX IIPOLIECCOB HAa COCTOSTHUE IIPUPOJHOM U COLIMATIBHOM Cpenbl;

OCO3HaHUs HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTIXKEHUHM XMMUY VIS PEILIEHHSI BOIIPOCOB PALIMOHAIBHOIO IPUPOJOIOIb30BAHUS;

AKTHUBHOI'O HENPUATHUS ACHCTBUM, NPUHOCSILUX Bpel OKpYy’Karollell NPUPOJHOM cpele, YMEHHsS IPOTHO3UPOBATh HEOJIArONPHUSATHBIE SKOJOTUY ECKUE MOCIEACTBUS
NPEATPUHUMAEMBIX IEUCTBUHN U NIPEAOTBpAIATh UX;

HaJIN4MS Pa3BUTOTO 3KOJIOTMYECKOr0 MBIIIIEHUS, SKOJOTNIECKOH KyJIbTYpHI, ONbITa AEATEIHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH, YMEHUS! PYKOBOACTBOBATHCS
MMM B [103HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOM MTPAKTHUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO ITPOTHBOCTOATH UACOIOTUU XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIECTBEHHOH NPaKTHUKH;

MIOHUMAaHHUA CIeNU(PUKH XMMHUHM KaK HAayKd, OCO3HaHMA €€ posid B (OPMHUPOBAHUHM PALIMOHAIBHOTO HAYYHOI'O MBIIUIEHHUS, CO3MaHUM LIETIOCTHOTO MPEICTaBIeHUs 00
OKPYXKaroIleM MUPE KaK O €IUHCTBE IPUPObBI U YETIOBEKa, B TO3HAHUH IPUPOAHBIX 3aKOHOMEPHOCTEH M PeLIeHNH POOJIeM COXpaHEeHUs! IPUPOJHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH U COBPEMEHHOH LMBUIM3ALUH: B €€ TYMaHUCTHUECKOM HANPaBIEHHOCTH U BaXHOM POJIM B CO3IAaHUHM HOBOM Oa3bl
MaTepuadbHON KYJIBTYphl, B PEIIEHWH TJIO0ANBHBIX NPOOJIEM YCTOMYMBOTO PAa3BUTHS HYEIOBEYECTBA — CHIPHEBOM, IHEPTETHYECKOH, MHUIIEBOM W IKOJIOTHYECKOU
0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00€CIICUEHUH YCIOBHM YCIIEIIHOTO TPYAA U SKOIOTHYECKH KOM(BOPTHOM KHU3HM KaXK0T0 WwieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: ITOHUMAaHHS CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HMCIOJIb30BATh MOydaeMble
3HaHUS JUIA aHaJu3a U OOBSICHEHUs SIBJICHUH OKPY’KAIOIIEro MHUpa M MPOUCXOISIIUX B HEM M3MEHEHHH, YMEHUS JelaTh 0OOCHOBAHHBIC 3aK/IIOYCHNSI Ha OCHOBE HAYUHBIX
(haKTOB M MMEIOLIMXCS JTAaHHBIX C LEJbI0 ITOJyYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCTIONB30BATh XUMUUECKUE 3HAHUS IS PEIIeHHs TPoOiIeM B peaibHbIX )KU3HEHHBIX CUTYaLUsIX;

HWHTepeca K MO3HaHMIO, HCCIIEA0BATENbCKON NeATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHMI0O M CaMOOOpPAa30BaHMIO, K aKTUBHOMY IONYYCHHIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBUHU C
KHU3HEHHBIMU MTOTPEOHOCTSIMU;
HWHTEpeca K 0COOCHHOCTSIM Tpy/la B pa3IMYHbIX cepax mpodeccuoHaNbHON A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI
MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHHSI TPOrPaMMBbI IO XUMHH Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe Ui (POpMHUPOBAHHMS MHUPOBO33PEHHS OOYYAIONIMXCS MEXAWUCIHMIIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayYHbIE MOHSATHSA, OTPaKAIOUIME IETOCTHOCTD
HAY4YHOW KapTWHBI MHUpa U cHenu(UKYy METOIOB MO3HAHUS, UCTIONL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SIBIICHUE, MPOLIECC, CHCTEMa, HayqHbIN
(axT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIICA0BaHNE, HAOMIOACHE, U3MEPEHNE, SKCIICPUMEHT U APYTHUE);

YHUBeEpCcaJlbHbIC y4ueOHbIE JNeicTBUs (TO3HABATENbHbIE, KOMMYHHUKATHBHBIC, PEryJISTHBHEIC), oOecneunBatomue GopMupoBanrne (QyHKIIMOHAILHON TPAMOTHOCTH M
COIIMAIHHON KOMITETEHIIMH 00y4aIoINXCS;

CIOCOOHOCTH 00YYAFOIIMXCS UCTIONB30BATh OCBOSHHBIE MEXKIMCIUIUIMHAPHBIE, MUPOBO33pEHYECKHE 3HAHUS M YHUBEPCAJIbHbBIE YUeOHbIC JISHCTBUS B TIO3HABATEIBHOM
U COLIMAJIBHOM IIPAKTHUKE.

MeranpeaMeTHbIE Pe3yNIbTaThl OTPAKAIOT OBJIaJICHUE YHUBEPCAIbHBIMUA YICOHBIMU ITO3HABATEILHBIMU, KOMMYHHKATUBHBIMU U PEryJISITUBHBIMU JCHCTBUSMHU.

Ilo3HaBaTeIbHBbIE YHHBEPCAIbHbIE YUeOHbIE AeiiCTBHSA

1) 6a3oBbIe JJOrHYecKue AelcTBHS:

CaMOCTOSTEIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;

ONpEACIATh HEIN ACATEIIbHOCTH, 3aJlaBas mapaMETPbl U KPUTEPUU UX JOCTHKCHUSA, COOTHOCHUTD PE3YJIbTAaThbl ACATCIbHOCTU C TOCTABJICHHBIMU LEIISAMU

WCIIONIB30BaTh NMPH OCBOEHUH 3HAHUM MPUEMBI JIOTHYECKOT O MBIIIIJICHHS: BBIACTATh XapaKkTepHbIe MPU3HAKA MTOHATHH M YCTaHABIMBATH X B3aUMOCBS3b, UCTIOIH30BATh
COOTBETCTBYIOIINE MOHATHS i1 OOBSICHEHUS OTACTBHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJISl KITacCU(HKAIIMN BEIIECTB M XMMUYECKHUX PeaKITHii;

YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU SBJICHUSIMU;

CTPOUTD JIOTUYECKHE PACCYXICHHUsS (MHIyKTHBHBIC, NETyKTHBHBIC, MO AHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PAaCCMATPUBAEMBIX SIBJICHUSX,
(hopMyIHpOBATH BHIBOJBI M 3AKITIOYECHHS,;

MIPUMEHATH B MPOIECCE MTO3HAHUS MCIIONb3YEeMbIe B XUMHIH CHUMBOJMYECKHE (3HAKOBBIE) MOAEIH, TPe0Opa3OBBIBATh MOJIENBHBIE MPEACTABICHAS — XUMAYECKUNA 3HAK
(cuMBOINM) 3rMEeMeHTa, XUMHYecKast GopMylia, ypaBHEeHHEe XUMUYECKONH PEeaKIWH — MPU PEIIEHUH y4eOHBIX MO3HABATEBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIC
MOJIENbHBIE TIPEICTABICHUS IS BEISIBICHUS XapaKTePHBIX PU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITH.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUM:

BIIJIETH OCHOBAaMH METOJIOB HAYYIHOTO MO3HAHUS BEIIECTB U XHMUYECKUX PEaAKIIHIA;

(hopMyIHpOBATH IETH U 33/1a91 MCCIIEIOBAHMS, UCIOIH30BATh IOCTABIIEHHBIE M CAMOCTOSTENHHO c(hOPMyIIMPOBaHHEIE BOIIPOCH! B KaU€CTBE HHCTPYMEHTA TTO3HAHUS U
OCHOBBI 1T (DOPMUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPABIIIFHOCTH BHICKAa3bIBAEMBIX CYXK/ICHHIA,

BIIAJICTh HABBIKAMU CaMOCTOSITEIIFHOTO TUTAHWPOBAHUS W TPOBENEHUS YUEHHYECKHX SKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHS HAONIONATH 32 XOJIOM Ipolecca,
CaMOCTOSATEIBEHO TPOTHO3UPOBATh €ro pe3ynbTar, (OPMYIHPOBaTh OOOOIIEHWS] W BBIBOABI OTHOCHTEIHHO JOCTOBEPHOCTH PE3yIbTATOB HCCIENOBAHHUSA, COCTABIATH
000CHOBaHHBIN OTYET O TIPOIETAaHHON paboTe;

MPUOOPETaTh OMBIT YYEHUYECKON HCCIIENOBATENhCKON M MPOEKTHON AEATENbHOCTH, TPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIHLHOMY TIOMCKY METOZOB
pelIeHus MPaKTUYECKUX 3aa4, MPUMEHEHUIO PA3INYHBIX METOOB MTO3HAHMS.

3) pabora ¢ unopmanmeii:

OPHEHTHPOBATHCA B pa3IMYHBIX HMCTOYHWKAX WH(pOpManuu (HaydHO-TIOMYJISpHAs JHUTEpaTypa XHUMHYECKOTO CONIEP)KaHWs, CIPAaBOYHBIE ITOCOOHS, PpEcypChl
WuTepHera), aHATM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BHIIOB U (hOPM TIPEICTaBICHUS, KDUTHUECKH OI[EHUBATh €€ JIOCTOBEPHOCTh U HEPOTUBOP €YMBOCTH;



($hopMyTUpPOBaTh 3apOCHl M MPUMEHTH Pa3lnYHbIe METOJBI MIPH MOUCKE U 0TOOpe MH(GOPMALIUU, HEOOXOIUMOM ISl BHIIONHEHHS y4eOHBIX 3a/1a4 ONpeaenéHHOro
THUIIA;

mpHOOpETaTh OMBIT UCIOIL30BaHUSI HHPOPMALIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOIOTHH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BEIOMPATh ONTUMANIBHYIO (OPMY MpeacTaBieHus HHOopMannu (CXeMbl, rpaduKu, JuarpaMMBbl, TaOIHIbI, PUCYHKH U APYTHUE);

WCTIOJIb30BAaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA NPU paboTe ¢ XUMUIECKOH MH(OpMaIHei: MPUMEHSITh MEKITpeAMETHbIE ((PHU3NUECKIEe U MaTeMAaTHUECKHE) 3HAKH U
CHMBOJIBL, (hOPMYJTbI, a00pEBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATJIAIHOCTH.

KoMMyHnKkaTHBHBIE YHHBepcaJlbHbIe YueOHbIe AeiicTBHA:

3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJIA€MOM TEMBI B XOZI€ AUAJIOTa W/WIM JUCKYCCUU, BEICKA3bIBaTh UeH, (POPMYIUPOBATH CBOU MPEIIOKEHH sI OTHOCUTEIHHO
BBIITOJIHEHUS NIPEJIOKEHHOM 3a1a4y;

BBICTYIIATh C IIPE3CHTALMEN PE3YJIbTAaTOB IIO3HABATENIBHOM JEATEIBHOCTH, ITOJYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIOJHEHUU
XHUMHAYECKOT0 IKCIIEPUMEHTa, MPAKTHYECKOH PabOThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pPealn3allui y4eOHOro MpOoeKTa, U (OpMYJIHPOBATH BHIBOJBI IO
pe3ysbTaTaM MpOoBeAEHHBIX UCCIIEIOBAaHMA MYyTEM COrTIaCOBAHMSI TO3UINH B X0/ 00CYKIEHUS 1 0OMEHA MHEHHSIMU.

PerynsiTuBHBIE YHUBeEpPCAJTIbHbIE YUeOHbIE JAeiiCTBUSL:

CaMOCTOSATENBHO TUTAHWPOBATh M OCYIIECTBISITH CBOIO TIO3HABATENBHYIO JEATEIbHOCTD, OMpenenss e€ meln M 3aJadd, KOHTPOIMPOBATh U IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh IPEAaraeMblii ajlrOPUTM JISHCTBUN NIPH BBIMOJIHEHUH YY€OHBIX M HCCIICIOBATEILCKUX 3ajad, BRIOMpaTh HanOosee 3PPEKTUBHBIN CIOCO0 UX PEIICHHUS C
YYETOM TIOJTyYEHU HOBBIX 3HAHUMN O BEHIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYILECTBJIITH CAMOKOHTPOJIb ACSITENbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOCHHS MPOrPaMMBI TI0 XHMHUHU Ha YIIyONEHHOM YpOBHE Ha YPOBHE CpeIHEro o0Iiero odpa3oBaHMs BKIIOYAIOT CHCHU(UIeCKUe JIs
yueOHOro mpenMmera «XWMHUsD) HaydHbIE 3HAHHS, YMECHHUS W CIOCOOBI JCWCTBHI IO OCBOCHHIO, MHTEPIIPETAMH W MPeoOpa30BaHHIO 3HAHUWH, BHJBI JEATEIHLHOCTH IO
MTONTyYeHWI0 HOBOTO 3HAHUS M TPUMEHEHWIO 3HAHWH B PA3IMYHBIX YYEOHBIX CHUTYyalllAX, a TaKXK€ B PEATbHBIX JXU3HEHHBIX CHUTYalllAX, CBSI3aHHBIX C XHMHEH.

[IpenmerHbie pe3yabTaThl OCBOCHUS Kypca «O0IIast 1 HeopraHU4ecKas XUMHSD OTPaXaroT:

chOpMHUPOBAaHHOCTH MPEACTABICHNN: O MATEPHAIFHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH SIBJICHUH TPUPOIBI, O MECTE U 3HAYCHUH XHMHHU B CHCTEME
€CTECTBEHHBIX HAayK M €€ poiM B OOECTIeYeHHH YCTOWYHMBOTO PA3BHUTHS, B PEIICHUH MPOOIEM SKOIOTHYECKOH, SHEPreTHYECKON M IMHUIIEBOM Oe30MacHOCTH, B Pa3BUTHHU
MEIMIINHBI, CO3/TaHNY HOBBIX MaTEpHajoB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIIEUEHNN PAIMOHAIHFHOTO MTPUPOOIONB30BaAHNUS, B (POPMUPOBAHINHA MHUPOBO33PEHUS U OOIIeH
KYJIBTYphI YelTOBEKa, a TAK)KE KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TIPUPOAHOM cpejie;

BIIQJICHUE CHUCTEMON XMMWYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIONATAIONINE TIOHATHUS — XUMHUYECKHH DJIEMEHT, aToM, [P0 aToMa, W30TOIMbI, DIIEKTPOHHAS
obomoyka aroma, s-, pP-, O-aTOMHbIE OpOWTAlld, OCHOBHOC W BO30YKIAEHHOE COCTOSHHS aTOMa, THOPHAM3AlUs aTOMHBIX OpOWTaliel, MOH, MOJEKYyJia, BaJEHTHOCTD,
AIEKTPOOTPUIIATENIFHOCTh, CTENEHbh OKUCIICHUS, XWMHYECKas CBs3b (KOBAaJIEHTHAs, MOHHAs, METAJUTMYecKas, BOAOPOIHAs), KPHUCTAUTMYECKas PEemIéTKa, XUMHUYecKas
peaxIusi, pacTBOP, DIIEKTPOIUTHI, HEIIIEKTPOIHTHI, JIEKTPOIUTHIECKAs TUCCOIUAIINS, CTENeHb JWCCOIUAINN, BOAOPOIHBIN TMOKa3aTelb, OKUCIHUTENb, BOCCTAHOBUTEID,
TErIOBON A(P(PEKT XUMHUYECKOH peakluu, CKOPOCTh XHMHYECKOM peaKIiy, XHMHYECKOE PaBHOBECHE; TEOPUU W 3aKOHBI (TEOPHS SIEKTPOIUTHYECKOH HCCOIIUAIIH,
niepuoanyeckuii 3akon J[.M. MenaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U TPEBPAILCHUS YHEPTHH PH XUMUYECKUX PEaKIUIX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JISHCTBYIOIIMX MACC), 3aKOHOMEPHOCTH, CHMBOIIMYECKAN SI3BIK XUMUHU, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE IIOHUMAHHS IIPUINHHOCTH
U CHCTEMHOCTH XHMHWYECKUX SBJICHWH; COBPEMEHHBIE IPECTABICHUS O CTPOCHWW BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISPHOM M HaJIMOJEKYJISPHOM YpPOBHSX;
MIPEJICTABIIEHUS] O MEXaHU3MaX XHUMUYECKUX PEAKINi, TEPMOIUHAMIYECKIX U KMHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpaX U



JICIIEPCHBIX CHCTeMax; (PaKTOJIOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBE, MOIYYCHUU U OS30MACHOM KCIIOB30BAHUU BAKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEITEIHbHOCTH YEIOBEKa, OOIINX HAYYHBIX MPUHITUIIAX XUMUYECKOTO TIPOM3BOJICTRA;

c(hOpMHUPOBAaHHOCTh YMEHHUIA: BBISBIISATH XapaKTCPHBIC MPU3HAKY MTOHATHH, YCTAHABIIUBATh UX B3aUMOCBSI3b, UCTIOIB30BATh COOTBETCTBYIOIIME TOHATHUS TIPU ONUCAHUH
HEOPraHWYECKUX BEIECTB U UX MPEBPALICHUIM;

c(hOpMHUPOBAaHHOCTH YMEHHSI HCITOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJIsi COCTaBJICHHUS (DOPMYJI BEIISCTB M YPABHEHUH XUMUYECKUX PEAKIUH, CHCTEMaTHICCKYIO
HomeHknatypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OT/ICIbHBIX BEICCTR;

c(hOPMHUPOBAaHHOCTH YMEHUS ONPECIIATh BAJICHTHOCTh M CTEIICHh OKUCIICHUS XUMHUYECKUX 3JICMCHTOB B COCIMHCHUX, BU XMMHUECKON CBs3H (KOBaJICHTHAS, NOHHAI,
METaJTMYeCcKasi, BOJOPOIHAS), TUI KPUCTAIITNIECKON PEelIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAaHHOCTH YMEHHSI OOBSACHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUa XUMHUYECKON CBS3M U THIIA KPUCTAJUIMYCSCKOM peéTku, 0OMEHHBIN U IOHOPHO-
AKIICTITOPHBIN MEXaHNU3MBI 00pa30BaHUS KOBAJICHTHOH CBSI3H;

c(hOPMHUPOBAaHHOCTh YMEHHIT: KJIACCU(UITUPOBATH: HEOPraHUYECKHUE BEIIECTBA [0 UX COCTABY, XUMUYECKHE PEAKIIMH 110 Pa3IMYHBIM MPU3HAKAM (YUCITY H COCTaBY
pearupyronmx BEIecTB, TEIIOBOMY 3G (EKTy PeakIui, H3MEHEHHUIO CTCIICHEH OKUCIICHHUS 3JIEMEHTOB, 00PaTUMOCTH, YUACTHIO KaTaJIM3aTopa U JIPyrue); CaMOCTOSTEIbLHO
BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(DUKAIIUY M3YYaeMbIX BEIISCTB M XUMUYECKUX PEAKIIUi;

c(hOpPMHUPOBAaHHOCTh YMEHHMSI PACKPBIBATH CMBICI Iiepruoandeckoro 3akoHa JI. . MeHieneeBa U IEMOHCTPUPOBATH €0 CHCTEMAaTH3UPYIOIIYI0, 00bs CHUTESIBHYIO U
MPOTHOCTHYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHIE aTOMOB M HOHOB XMMHYECKHUX 3JIEMEHTOB TIEPBOT0—4eTBEPTOro nepruoioB llepuoamaeckoit
cucremsl J[.V1. Menpeneesa, HCIOIB3Ys TIOHITHS «IHEPTETHIECKHE YPOBHMY», «IHEPTETHUECKIE TTOAYPOBHI», «S-, P-, 0-aTOMHBIE OpOUTANINY, «OCHOBHOE M BO30YKIEHHOE
SHEPTEeTUIECKUE COCTOSHUS aTOMAay; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHIECKHUX DJIEMEHTOB M X COSAMHEHH 110 Tieproaam u rpyiiam [leprogmaeckoit
cucremsbl . YI. MeHieneeBa, BaJleHTHBIC BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX 3JIEKTPOHHBIX 000I0UEK;

chOopMHUPOBAaHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHICHIBATH) OOIIHNE XUMUIECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB, IIOATBEPXKIATh CYIIIECTBOBAHIE
TEHETHUYECKOM CBA3U MEX]y HEOPTaHMYECKUMH BEILIECTBAMU C IOMOLIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUUECKUX PEAKLIUN;

c(hOpMHUPOBAaHHOCTH YMEHHSI PACKPBIBATH CYIIIHOCTh: OKHUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA MTOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OalaHCa 3THX PEaKITHii;
peaknuii HOHHOTO OOMeHa IMyTEM COCTABIICHUS WX TOJTHBIX M COKPANIEHHBIX MOHHBIX YPaBHEHUH; peaKIIMil THAPOIIA3a; PEAKITNil KOMIUIEKCOOOpa30BaHus (Ha MpUMEpE
THAPOKCOKOMITJIEKCOB IIMHKA U ATFOMHUHHS);

c(hOpMHUPOBAaHHOCTH YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHMS XUMHUIECKUX PEAKITHI ¢ yIETOM MX SHEPTeTHIECKUX XapaKTEPUCTHK, XapaKTep N3MEHEHHS
CKOpPOCTH XMMHYECKON PEaKIINH B 3aBUCHMOCTH OT Pa3INYHBIX ()aKTOPOB, a TAK)KE XapaKTep CMEIESHHS] XUMUIECKOT0 PaBHOBECHUS TI0] BIMSHUEM BHEITHUX BO3/ICHCTBUI
(mpuaIA Jle HlaTense);

chOopMHUPOBAaHHOCTH YMEHHSI XapaKTePH30BATh XMMHUIECKIE PEAKIIHH, JeKAIINE B OCHOBE MMPOMBIIIUIEHHOTO MTOTyIEeHHUS CEPHON KHCIOTHI, aMMHaKa, 00IIre HaAyIHbBIE
TIPUHIIAITE XUMHYECKIX TTPON3BOJICTB; 1[E1eCO00Pa3HOCTh MPUMEHEHNS HEOPTaHWYIECKHX BEIIECTB B TIPOMBITIIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHHS PHUCK-
0JIb34;

chOpMHUPOBAaHHOCTH BIAJICHHSI CHCTEMOW 3HAHHUH O METOJjaX HAyYHOTO TIO3HAHHUS SIBIICHUH MTPUPOJBI — HAOMIOAeHNEe, H3MEpPEHIe, MOJEITHPOBAHNE, IKCIIEPHMEHT
(peanbHBII U MBICTICHHBIH ), ICTIONB3yEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTH STU 3HAHUS MTPH SKCIIEPUMEHTAIFHOM UCCIIEAOBAHUH BEIECTB U LTS OOBSICHEHUS

XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOAE, MPAKTUUECKON JEITEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM JKU3HH;

chOpMHUPOBAaHHOCTH YMEHWSI BBISBIIATH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHSATHAMH U TIPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB IS Oonee
OCO3HAHHOT'O MOHUMAaHUsI MATEPUAIIBHOTO €IMHCTBA MUPA;

chOpMHUPOBAaHHOCTH YMEHHSI IPOBOIUTH PACUETHI: C UCIIOIH30BAHMEM TIOHATHH «MacCcOBast JIOJSI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIISHTPAIH»; MACChl BEIECTBA
ni 00bEMa rasza 1o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, MacCe WM 00hEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEILIOBOTro 3 (eKTa peakuu; 3Ha9eHUs
BOJIOPOIHOTO TTOKA3aTeNs PACTBOPOB KHUCJIOT U MIENOUEH C M3BECTHOM CTENEHBIO AUCCOIUAIINH; MacChl (00hEMa, KOTMYEeCTBA BEIIECTBA) MPOIYKTA PEAKIIIH, €CITA OJTHO U3
WCXOJ/IHBIX BEIIECTB J]AHO B BUE PACTBOPA C ONPEAEeIEHHON MacCCOBOM JOJIeH pacTBOPEHHOIO BEIIECTBA U JTAHO B M30BITKE (MMEET MMPUMECH ) ; IOITU BHIXO/A MPOIYKTa
peakumn; 00bEMHBIX OTHOIICHU Ta30B;



c(OPMUPOBAHHOCTh YMEHUHN: CAMOCTOSTENHHO IIIAHUPOBATH M IPOBOANTH XUMUYECKUH SKCIIEPUMEHT (ITPOBEICHNE PEaKIii HOHHOro 0OMeHa, IO ATBEP KICHHE
Ka4yeCTBEHHOT'O COCTaBa HEOPraHMUYECKUX BEIECTB, ONMpPEelICHIE CPEAbl pACTBOPOB BEIIECTB C TIOMOIIBI0 MHIANKATOPOB, U3yUeHUE BIUSHHS PA3IHUHBIX (PaKTOPOB HA
CKOPOCTh XMMHUYECKOW peakuy, pelieHre SKCIepUMEHTaIbHbIX 3a1a4 Mo TeMaM «Metaiie» 1 «Hemeramis») ¢ codoienreM mpasuil 0€30MacHOTo 00palieHus ¢
BEILIECTBAMH M J1a0OpaTOpHBIM 000pyI0BaHUEM, (POPMYIHPOBATH 1I€Ib UCCISTOBAHMU I, IPEACTABISATE B Pa3IMYHON OpMe pe3yIbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHMBATb UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUH: COONIONATH MPAaBHJIa MOJIH30BAHUS XMMUYECKON TIOCYA0H B J1a00paTOPHBEIM 000pyJOBaHUEM, OOPAILICHHUS C BEIECTBAM U B COOTBETCTBUH C
WHCTPYKIUSMHU 110 BHIITOTHEHUIO Ta00PaTOPHBIX XUMUYECKUX OIMBITOB, KOJIOTHYECKH 11e7IeCO00Pa3HOro MoBeIeHHs B ObITY U TPYJOBOH AESTEIHHOCTH B LENSIX COXPaHCHHS
CBOET0 3/10POBbsl, OKPYXKAIOLIEH IIPUPOIHOMN Cpebl U JOCTUXKEHUS €€ YCTOMYUBOIO Pa3BUTHS, OCO3HABATh OMIACHOCTh TOKCUYECKOIO JIEIMCTBUS HA KUBBIE OPraHU3MBI
OTpeAeNEHHBIX HEOPTAHUUECKUX BEIIECTB, MOHUMAas CMBICI mmokasatens [1K;

c(OpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIISTh IIeIEHATPABICHHBIN TONCK XUMHUECKOH HH(OpPMAIIMHU B Pa3InUHBIX UCTOYHUKAX (Hay4dHast M y4eOHO-HayqHas
JUTEpaTypa, CPEICcTBa MacCOBOH MHpOpMaIwu, IHTepHET U Ipyrue), KpUTHUECKH aHATM3UPOBATh XUMHUYECKYIO HH(OpMaIIHIO, epepadaThiBaTh €€ U HCIONb30BaTh B
COOTBETCTBHU C MTOCTABJICHHONW yueOHOM 3a1a4eH.

TEMATHYECKOE IINTAHUPOBAHHUE

KosnvecTBOo 4acos dnekTpoHHbIe (LU(pPOBHIE)
Ne n/m HanMeHoBaHuUe pa3ieioB U TeM NMPOTrPaMMBbl
Bceero KonTpoabHbie IIpakTHyeckue o0pasoBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3jaen 1. TeopeTnueckue 0CHOBBI XMMHHU
Crpoenne atoma. Ilepronnuecknii 3aKoH U
11 Ieproauueckast CHCTEMa XUMHYECKUX DJIeMEHTOB [, 9 https://m.edso00.ru/R39EAGIPC
N. MenpeneeBa
1.2 Crpoenne Bemectsa. MHOrooOpasue BEIIECTB 11 1 https://m.edsoo.ru/W4FD2VJF8
1.3 XUMIUECKHE PEaKIUH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro no pazpeny 39
Pa3zgen 2. Heopranuveckasi XuMust
2.1 Hewmerasuisl 31 1 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Merauibl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
HUroro mo pazneny 54
Pazpen 3. Xumus U KM3Hb
3.1 ‘ MeTtoapl MO3HAHUS B XUMHUU. XUMUS U KU3Hb 9 https://m.edso00.ru/2Q4016NXK
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 4 8

INOYPOYHOE INVTAHUPOBAHUE
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Ne Tema ypoka KonnyecTBo yacos Hdara DJIeKTPOHHBbIe UG POBbIE Nuaukaroper @I
n/m Bcero Kontpoabusie Ipakruueckne¥3yUeHus  o0pasoBaTe/bHbIC pecypehl
padoThI padoThI

1 | Atom. CocTtaB aTOMHBIX SIAED. 1 https://m.eds00.ru/NOPBJ3G7J | BCrOMHUTB ¥ TPUMEHUTH COOTBETCTBYIOIINE
XHAMHWYECKUN IIEMEHT. €CTECTBEHHOHAYYHbIC 3HaHUS. BBISIBIIATH CBS3b
H3oromnsl MEXY IPOYUTAHHBIM U COBPEMEHHOMN

PEaIbHOCTBIO

2 | CtpoeHue dIIEKTPOHHBIX 1 https://m.eds00.ru/SMTBPF8U  |Ananu3upoBaTh, HHTEPIPETUPOBATH IAHHBIC U
000J109€K aTOMOB, KBAHTOBBIC 5 eaTh COOTBETCTBYIOIINE BBIBOJIBI.
quca BCrIOMHUTB ¥ IPUMEHHUTH COOTBETCTBYIOIINE

eCTeCTBEeHHO-Hay4YHbIe 3HaHUs. [IpeioxkuTh
00BSICHUTEIIbHBIC THITOTE3bI.

3 | Knaccudukarms XMMAYIECKUX 1 https://m.eds00.ru/MDGLT30 |AHanu3upoBaTh, HHTEPIPETUPOBATH JTaHHBIC U
3JIeMeHTOB (s-, p-, d-, f- 1C ITesaTh COOTBETCTBYIOIINE BHIBOIEI.
AIIEMEHTBI) BCIOMHUTB ¥ TPUMEHHUTH COOTBETCTBYIOIINE

€CTeCTBEHHO-Hay4YHbIe 3HaHUs. [IpeIoRKuTh
00BSICHUTEIIBHBIC THIIOTE3bI.

4 | PactipeneneHue 3JIeKTPOHOB 1 https://m.eds00.ru/HNSVJRET [IpemnoxuTh crrocob HAyIHOTO MCCIENOBAHUS
10 aTOMHBIM OpPOUTANISIM 2 IMaHHOIrO BOMpoca. Pacro3HaBarth,

MCIIOJIB30BATh U CO3/1aBaTh OOBSICHUTEIbHbIC
MOJIEITH ¥ ITPEICTaBIICHHSI.

5 | DnekTpoHHbIe KOH(PUTYpaIHH 1 https://m.eds00.ru/56M011PU  (OGbsiCHEHIE YCTPOICTBA U TIPHHIHIA PabOThI
aTOMOB JJIEMEHTOB B G C XUMHYECKAM 000pyI0BaHHEM
OCHOBHOM U BO30Y>KIEHHOM
COCTOSTHUHU

6 | DiexkTpoHHBIC KOHPHUTYPAITUH 1 https://m.eds00.ru/3ZORH4PQ OueHnBaTh HAyYHBIC APTYMEHTBI U
HOHOB. L ITOKa3aTeNbCTBA U3 PA3IMYHBIX HCTOUHUKOB
DNEeKTPOOTPHUIIATENHHOCTD (HampuMep, razeTa, HHTEPHET, KYPHAIIBI).

Pacrio3HaBaTh IOMyLICHHUS, JOKA3aTEINbCTBA
U PacCy/CHHs B HAYYHbIX TEKCTaX.
7 | lepuonuueckuii 3aKOH U 1 https://m.edsoo.ru/RRTS1FRB |OuenuBath HayuHbIe apryMEHTHI H

[lepronnueckas cucrema
XHMHYECKHUX 3j1eMeHToB JI. 1.
MenpeneeBa, CBSI3b C
COBpPEMEHHOU Teopuei

D

IMOKA3aTeNbCTBA U3 PA3TMYHBIX HCTOUHUKOB

(HampuMmep, ra3era, HHTEPHET, KypHAJIbI).

PacniozHaBaTh AOMyILEHNS, JOKA3aTENbCTBA U
ACCYX/ICHUS B HAYYHBIX TEKCTaX.
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CTpPOCHHA aTOMOB

8 | 3aKkOHOMEPHOCTH U3MEHEHHS https://m.eds00.ru/M2BG8LQ  [IpeoOpa3oBats onHy GopMy MpeacTaBieHUS
CBOMCTB XMMHUYECKUX GU MaHHBIX B Ipyryto. PaznmyaTh BOpocCHl,
AJIEMEHTOB U 00pa3yeMbIX KOTOpPbIC BO3MOYKHO €CTECTBEHHOHAYYHO
HWMHU IIPOCTBIX MU CJIOKHBIX MCCIICAOBATD.

BEILECTB 110 TPYIIIAM U
nepHoiaM

9 | Cucremaruzanus u https://m.edso0.ru/FOHYMAB [loHuMaTh CMBICIIOBYIO CTPYKTYPY TEKCTa
000011IeHYEe 3HAHUH 110 TeMe MC (ompenensTs TeMy, IIIaBHYIO MBICIIb/UJICHO,

Ha3HAYCHUE TEKCTA)

10 | Buabl XMUMHUYECKOH CBSI3H. https://m.eds00.ru/YSFOZQO [ToHMMAaTh CMBICTIOBYIO CTPYKTYPY TEKCTa
MexaHn3MbI 00pa30BaHU RM (ompenensTh TeMy, IIIaBHYIO MBICIIb/UJICHO,
KOBAJIEHTHOM CBSI3U. Ha3Ha4yeHHe TeKCcTa). BCIOMHUTH U MPUMEHUTH
BonoponHast CBsi3b. COOTBETCTBYIOIIME €CTECTBCHHOHAYYHbIC
MexmoneKkynsapHbie 3HaHUS
B3aUMOJIEHCTBUS

11 | BaJeHTHOCTb M BaJIeHTHBIE https://m.eds00.ru/FLOBCCB2 [Ipeobpa3oBats ofHy GopMy IpPEICTaBICHHS
BO3MOYKHOCTH aTOMOB. CBSI3b E MaHHBIX B Ipyryto. Mcmonb30BaTh
AIIEKTPOHHOU CTPYKTYPHI UH(OPMAITUIO U3 TEKCTA JUTS PEIICHHUS
MOJIEKYJT C X NPaKTHYECKOH 3a1a4uu
reOMETPUICCKUM CTPOCHUEM

12 | IIpencrasieHus o https://m.eds00.ru/PNUHMOO Hcmonas30BaTh HH(GOPMAIIHIO U3 TEKCTA IS
KOMILUTEKCHBIX COCTMHEHHSIX P5 pEelIeHHs IPAKTUIECKOH 3aauH.

COCTaB W HOMEHKIJIaTypa [IpeobpazoBaTh oHY POpPMY HpEaCTABICHI
MTAHHBIX B IPYTYO

13 | BerecTBa MOJICKYJISIPHOTO https://m.eds00.ru/40CASLVY BCnOMHHTH ¥ IPUMEHHTH COOTBETCTBYIOIIHE
HEMOJICKYJISIPHOTO CTPOCHHSI. 3 eCTeCTBEHHOHAYYHbIC 3HaHHS. [[oHUMATh
THITBI KPUCTATUTHIECKHX CMBICIIOBYIO CTPYKTYPY TEKCTa (OMpPEAeNiTh
PEIIETOK M CBOMCTBA BEIIECTB TeMy, TJIaBHYIO MBICIIb/HJICI0, HA3HAYCHHE

TEeKCTa)
14 | TloHsATHE O TUCIIEPCHBIX https://m.eds00.ru/8QWSNJIMI BcrioMHHUTB ¥ IPUMEHHTEH COOTBETCTBYIOIIHE

CUCTEMaAX. Hpe,Z[CTaBJ'IGHI/Ie )
KOJUIOMIHBIX PaCTBOpax

0

eCTeCTBEeHHOHAYYHbIE 3HaHUS. [IoHUMaTh
CMBICITOBYIO CTPYKTYPY TeKCTa (OMpe/esaTh
TeMy, TJIABHYIO MBICIIb/UICIO, HA3HAYCHHUE
TEeKCTa)
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15 | UcTtunHbIC pacTBOPHI: https://m.eds00.ru/MI12GZKJ8 BbIsSBISATH CBS3b MEKIAY NPOYUTAHHBIM H
HACBIIICHHBIC U B COBPEMEHHOI PEaIbHOCTBIO.
HCHACHIIICHHBIE,
pPacTBOPUMOCTb.

Kpucramioruapatel

16 | CriocoObl BeIpaKeHHUS https://m.eds00.ru/ZUAKS9SX [IpeoOpa3oBats onHy Gopmy MpeacTaBicHUs

KOHIICHTPAIMU PAaCTBOPOB C MAHHBIX B Ipyryro. PaznnyaTh BOMpOCH,
KOTOpPbIC BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIC/IOBATh.

17 | Pemrenue 3amau ¢ https://m.eds00.ru/9YYGIX6F |Ananu3upoBaTh, HHTEPIPETHPOBATE TAHHBIE U
UCIIOJIb30BAHUEM TIOHSTHI N eIaTh COOTBETCTBYIOIINE BBIBOJIBI.
"MaccoBas 10715t BcroMHUTE ¥ TPUMEHUTH COOTBETCTBYIOIINE
pacTBOpEHHOTO BemecTa ", ©CTECTBEHHO-HAYYHBIC 3HAHUSI.

"MoJsipHasi KOHIIEHTpaIus"

18 | Knaccuduxarus u https://m.edsoo.ru/Y3JUKOMC [IpeobGpa3oBats onHy Gopmy mpeacTaBieHUs
HOMEHKJIaTypa 4 MTAHHBIX B IPYyryt0. Paszinn4aTh BOIPOCH,
HEOPraHMYECKUX BEIIECTB KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO

MCCIIEI0BATh.

19 | CucremaTusanms u https://m.edso0.ru/7LEFEOFM [Ipeo6pa3oBats ofHy GOpMy IpEICTaBICHHS

00001IIeHIe 3HAHUH 10 TEME 5 IMAaHHBIX B IPYTyr0. Pazmmdats BOMPOCHI,
KOTOPbIC BO3MOXHO €CTECTBEHHOHAYYHO
HCCIIEI0BATh.

20 | KonurposbHas paboTa 1mo https://m.edsoo.ru/5SARJUK9H  [IpeobpazoBats onHy GopMy mpeacTaBieHUs
temaMm "CTpoeHre aToma. A IMAaHHBIX B IPYTYI0. PazmmyaaTs BOpOCHI,
ITepuoanyeckuii 3aK0H 1 KOTOpBIE BO3MOKHO €CTECTBEHHOHAYYHO
[Meprommueckas cucTema HCCIIEI0BATh.

XHMHYECKHuX 3jeMeHToB JI. 1.
Mengeneesa", "CtpoeHue
BemectBa. MHoroo0Opasue
BeecTB"
21 | Kimaccuduramuss XUMHYECKUX https://m.eds00.ru/ZOMZMS8R  [Ipeobpa3zoBath oxHy GopMy MpeacTaBICHUS

peakuuii B HEOPraHUYECKOU U
OpraHUYeCKONM XUMUH. 3aKOH
COXpaHEHHs MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIPEBPALICHHUS DHEPTHH ITPH

EE

IMaHHBIX B IpYyryto. Paznnuate BOIpOCHL,
KOTOpBIE BO3MOJKHO €CTECTBEHHOHAYYHO
MCCIIe10BATb.
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XUMHUYCCKUX pCAKIUAX

22 | TennoBble 3P HeKTHI https://m.edso0.ru/9TSXHEMT BbIsSBISATH CBSA3b MEKAY IPOYUTAHHBIM H
XUMHYECKUX PEaKIHil. 4 COBPEMEHHOI PEaIbHOCTBIO.
TepmoxuMuuecKue
YpaBHCHUA

23 | BbruucieHus o ypaBHEHHUSM https://m.edsoo.ru/VSWAVUX [IpeoOpa3oBats onHy Gopmy mpeacTaBicHUsS
XUMUYECKUX PEaKLUN U oH TaHHBIX B Ipyryro. Paznuyars BOIIPOCHI,
TEPMOXUMHIECKUM KOTOpPbIC BO3MOXKHO €CTECTBEHHOHAYYHO
ypaBHEHHSM MCCIIC/IOBATh.

24 | CxopoCTh XUMHUYECKOU https://m.edso0.ru/DSEHNDYE BbisiBisATh CBSA3b MEK/IY IPOYUTAHHBIM H
peakuu, €€ 3aBUCUMOCTb OT L COBPEMEHHOMN PEAIBHOCTBIO.

Pa3IUYHBIX (aKTOPOB.
Karanus u katanmzaTopsl

25 | ToMoreHHbIE U TeTEPOreHHBIC https://m.edso0.ru/RN8POZ7Y [IpeoOpa3oBath omHy GopMy MpeacTaBieHUsS

peakuuu (0] TaHHBIX B Ipyryro. Paznuyars BOIIPOCHI,
KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO
MCCIIe/I0BATh.

26 | TIpaktuueckas padora Ne 1 o https://m.eds00.ru/NGQO5JTY [IpeobpasoBats ofHy HOpMY IPEICTABICHHS
TeMe "BiusHue pa3TimaHbIX 7 IMAaHHBIX B IPpYTyr0. Pazmmdats BOMPOCHI,
(aKkTOpOB Ha CKOPOCTH KOTOPBIC BO3MOKHO €CTECTBEHHOHAYYHO
XUMUYECKOH peakinu WCCIEN0BATD.

27 | OOpaTuMble U HEOOpATHMEIC https://m.edso0.ru/XHPQ3BR  [IpeoOpa3oBath omHy GopMy MpeacTaBIcHUS
peakuuu. XuMHUUECKOe Al ITaHHBIX B IPYyryt0. Paznnuate BOmpocsl,
paBHOBecCHE KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO

MCCIIeIOBATh.

28 | IlpakTuueckas padora Ne 2 o https://m.edsoo.ru/UMB65DA  [Ipeobpa3oBath omHy GopMy MpeacTaBIcHUsS
TeMe "BiusiHue pa3nuuHbIX VK MaHHBIX B Ipyryro. Paznuyats BOmpockl,
(aKkTOpOB Ha MOJOKEHHE KOTOPBIE BO3MOYXHO €CTECTBEHHOHAYYHO
XUMUYECKOT0 paBHOBecUA" KCCIEeN0BaTh.

29 | DrexTponuTHYEeCKas https://m.eds00.ru/8UIMTOHP [Ipeobpa3oBath oxHy GopMy MpeacTaBIcHUS

mmcconuanys. CUIbHBIE U
ci1a0bIe NEKTPOIIUTHI.
CrelneHp IUCCOLMALINN

0

IMaHHBIX B Ipyryro. Paznnyare BOIpoCkI,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIe10BATb.



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0

30 | MonHoe npousBeneHne BOIbI. https://m.eds00.ru/7S6ENI1YU [IpeoOpa3zoBats onHy GopMy MpeCcTaBICHUS
Cpena BOAHBIX PaCTBOPOB. ITAHHBIX B IPYryt0. Pa3nuuats BOMpoCHI,
Bomopoamblit mokaszartesb KOTOPBIE BO3MOKHO €CTECTBEHHOHAYYHO
(pH) pactBopa MCCIIC/IOBATh.

31 | 'umponus coneit. Peakiuu, https://m.eds00.ru/L5SHMAMH BBIABIATE CBA3b MEXKTY TPOUYUTAHHBIM U
MPOTEKAOIINE B PACTBOPaxX LJ COBPEMEHHOI PEaIbHOCTBIO.

AIIEKTPOJIUTOB

32 | IlpakTtuyeckas pabora Ne 3 mo https://m.edso0.ru/RD8CXFM  BbIsSBIISATH CBSI3b MEKTY IPOYUTAHHBIM H
TeMe "XUMHYECKHE PeaKIInu NS COBPEMEHHOM PEAIBHOCTBIO.

B paCTBOPAaX DIICKTPOIUTOB"

33 | OkucnurensHO- https://m.edso0.ru/AF9ATHSZ BbIsSBIISATH CBSI3b MEKTY IPOYUTAHHBIM H
BOCCTaHOBHUTEITHHBIE PCAKIIHH. T COBPEMEHHOI PeaIbHOCTHIO.

Baxuelie okUCIUTENU U
BOCCTaHOBHUTEITH

34 | Meroz 3IIeKTPOHHOTO https://m.eds00.ru/LCSPRAPC [ BCIOMHHTH ¥ IPUMEHHUTEH COOTBETCTBYIOIINE
(371eKTOHHO-HOHHOT0) Z ©CTECTBEHHOHAYJIHBIC 3HAHUS. BBISIBIATE CBS3H
Oaanca MEXTy IPOYUTAHHBIM M COBPEMEHH O

pearbHOCTHIO

35 | DIeKTpOoIn3 pacTBOPOB M https://m.eds00.ru/7UCOBIP3Q |AHann3upoBaTh, HHTEPIPETHPOBATE JAHHEBIE U
pAacIIaBOB BEIIECTB IenaTh COOTBETCTBYIOIINE BBIBOJIBI.

BCIIOMHUTH ¥ IPUMEHUTH COOTBETCTBYIOIIHE
€CTECTBEHHO-Hay4HbIe 3HAHUSL. [IpeioKuTh
00BSICHUTEIBHBIC THIIOTE3bI.

36 | Permenne 3ama4 pas3aInHuHBIX https://m.eds00.ru/MBRCJ2BH |Anann3upoBaTh, HHTEPIPETHPOBATE TAHHEBIE U
THUIIOB \4 IenaTh COOTBETCTBYIOIINE BBIBOJIBI.

BCrIOMHHTH ¥ IPUMEHUTH COOTBETCTBYIOIIHE
€CTECTBEHHO-HAy4HbIe 3HAHUSL. [IpeioKuTh
00BSICHUTEIIBHBIC THIIOTE3bI.

37 | Pemienwue 3a1a4 pa3IHIHbIX https://m.edsoo.ru/REEKUYH  [Ipemioxuth criocod HaydHOTrO HCCIICIOBAHUS
THUIIOB AU ImaHHOTO Bompoca. Pacro3nasars,

MCIIONIB30BATh U CO3/[aBaTh OOBSICHUTEIbHbIC
MOJIEITH M [TPEICTABICHHSI.
38 | CucremaTu3zanus u https://m.eds00.ru/O0CUUKM |OGbsicHeHHE YCTPOIWCTBA U IIPHHIMIIA PAOOTHI

0000111eHYE 3HAHUI IO TEME
"Xumuueckue peakuuu"

F1

C XUMHUYCCKHUM O60py,[[OBaHI/IeM



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/O0CUUKMF1

39 | KontponbHas paboTa mmo teme https://m.edso0.ru/E120ZSNS2 OueHuBaTh HAyYHBIC APIyMEHTBI U

"Xumuueckue peakuun" IMOKa3aTeNbCTBA U3 PA3IMYHBIX HCTOUHUKOB
(HampuMep, ra3era, HHTEPHET, KYPHAIIBI).
Pacrio3HaBaTh ONyIEHNUs, TOKa3aTEILCTBA
U PACCYKJICHHUsI B HAYYHBIX TEKCTAX.

40 | IlonokeHre HEMETAILIOB B https://m.eds00.ru/S2T11G534  OueHuBaTh HAyYHbBIC APTYMEHTHI U
ITepuonuueckoil cucreme TOKa3aTeNbCTBA U3 PA3JINYHBbIX UCTOYHUKOB
XUMHU4ecKux anemenToB . W. (Hampumep, razera, MHTEPHET, XKyPHAJIbI).
MemnneneeBa 1 0COOCHHOCTH Pacrio3HaBaTh IONYIIEHHUS, TOKA3aTEIbCTBA U
CTpOCHUSA UX AaTOMOB. PacCyXACHUS B HAYYHBIX TECKCTaX.
®u3nYeCcKue CBOMCTBA
HEMETaJJIOB

41 | Amtorpornus HeMeTauioB (Ha https://m.edsoo.ru/DKHVETX [IpeoOpa3oBats onHy Gopmy mpeacTaBieHUs
HIpUMEpPE KUCIIOPOAA, CEPHI, 6S TAaHHBIX B Ipyryro. Paznudars BOIpocCkl,
tdhocdopa u yriepona) KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYTHO

MCCIIE/IOBATh.

42 | Bogopon: modydeHmue, https://m.eds00.ru/EOAB3TJZ [ToHMMaTh CMBICIOBYIO CTPYKTYPY TEKCTa
(hu3mdecKre U XUMUYIECKIE 2 (ompenensTs TeMy, IIIaBHYIO MBIC/Ib/HJIEHO,
cBoicTBa. [ uapusl Ha3HAa4YeHHE TEKCTa)

43 | TanoreHsl: HaXOXKIEHUE B https://m.eds00.ru/8ESM200X [IoHMMATh CMBICIOBYIO CTPYKTYPY TEKCTa
HPUPOJIE, CIOCOOBI 1 (ompenersiTh TeMy, INIABHYIO MBICIB/HICHO,
HOJTy4eHus], HU3UICCKUE U Ha3HaueHHE TeKcTa). BCIOMHUTD ¥ NPHMEHUTH
XUMHYECKUE CBOMCTBA COOTBETCTBYIOLINE €CTECTBCHHOHAYYHBIC

BHAHUS

44 | TanoreHoBoJOPO/IEI. https://m.edsoo.ru/FWWH6A3  [Ipeobpa3oBats oxHy GopMy MpeacTaBIcHUs
Baxneiimue 6J MaHHBIX B Ipyryro. Mcnonb3oBaTh
KHUCJIOPOICOACPIKAIIIHE MH()OPMALIUIO M3 TEKCTa [UIS PEILICHUSI
COCZIMHEHHSI TAJIOTCHOB HPaKTUYECKOH 331241

45 | JlabopaTopHbIe https://m.eds00.ru/ULBR2WQ2 Hcmnonb30BaTh HHGOPMAIIUIO U3 TEKCTA IS
HPOMBILUICHHBIE CIOCOOBI T EILICHUSI IPAKTUYECKOM 3a1auu.
HOJTy4EHHUS TaJIOTeHOB. [Ipeobpa3oBath OHY (HOPMY MPEICTABICHUS
[TpriMeHeHne TalIOreHOB U UX ITAHHBIX B IPYTYIO
COEIMHEHU I

46 | IpaxTuyeckas pabora Ne 4. https://m.edso00.ru/\VJHPYU20 BCrnoMHHT ¥ IPUMEHHTH COOTBETCTBYIOIIHE

Pemenue
SKCIIEPUMEHTAIbHBIX 33]1a4

2

ecTecTBeHHOHay4Hble 3HaHus. [lonnmare
CMBICIIOBYIO CTPYKTYPY TeKCTa (OIpeaensiTh



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/VJHPYU2O2

o teme "T"amorens!"

TeMy, TJIABHYIO MBICIIb/HICIO, Ha3HAYCHHE
TEKCTA)

47 | Kucnopoa: nabopaTopHbic U https://m.eds00.ru/S5SLQHHJCF  BrIABIATH CBA3b MEXIY TPOUYUTAHHBIM U
MPOMBIIIICHHBIE CITOCOOBI E COBPEMEHHOI peaTbHOCTHIO.
noiy4eHus, Gpusndeckue u
XUMHUYecKre cBoiicTBa. O30H.

IIpuMeHneHue kucnopoa u
030Ha
48 | OKcHIbl M TEPOKCHIBI https://m.edso0.ru/4AMRVPMQ [IpeoOpa3oBats onHy Gopmy mpeacTaBieHUs
Al TAaHHBIX B Ipyryro. Paznudars BOIpocCkl,
KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO
MCCIIE/IOBATh.

49 | Pemienue 3a/1a4 pa3IuvHbIX https://m.eds00.ru/Q8L50HZY |Ananu3upoBaTh, HHTEPIPETUPOBATH JTAHHBIC U

TUIIOB Y /1eJ1aTh COOTBETCTBYIOIINE BBIBO/IBI.
BcnoMHuTE B NPUMEHUTH COOTBETCTBYIOIIUEC
€CTECTBEHHO-HAYYHbIC 3HAHUSL.

50 | Cepa: HaxOoKIeHHUE B https://m.eds00.ru/3JABFNQQ [IpeobpazoBats ofHy HOpMY IPEICTABICHHS
HPUPOJIE, CIIOCOOBI K ITaHHBIX B IpYyryto. Paznnuatek BOmpocsl,
HOJTy4eHus], HU3UICCKUE U KOTOPBIC BO3MOKHO €CTECTBEHHOHAYYHO
XUMHYECKUE CBOMCTBA MCCIIeIOBATh.

51 | CepoBomopo, cyabhuapt https://m.eds00.ru/PMO9PHT?2 [Ipeobpa3oBath omHy GopMy MpeacTaBIcHUsS

3 ITaHHBIX B IPYyryt0. Paznnuate BOmpocsl,
KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIeIOBATh.

52 | Kucnopoacoaepkarime https://m.eds00.ru/8TN3SZ505 [Ipeobpa3oBath omHy GopMy MpeacTaBICHUSI
COCZIMHEHHSI CEPBI. ITaHHBIX B IPYyryt0. Paznuuate BOmpocHl,
OcoOeHHOCTH CBOMCTB KOTOpBIE BO3MOKHO €CTECTBEHHOHAYYHO
CEPHOI KUCIIOTBI MCCIIeIOBATh.

53 | Ilpakruyeckas padora Ne 5. https://m.eds00.ru/9S76ZZRF  [[IpeobGpa3oBats oy HOpMY MPENCTABICHUS

Pemrenne
AKCIIEPUMEHTAIILHBIX 3a]1a4
o teme "Cepa u e€
coenuuenusa"

w

IMaHHBIX B Ipyryto. Paznnyate Bompocsl,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIe10BATb.



https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/9S76ZZRFW

54 | A30T: HaXOXXJCHUE B https://m.edso00.ru/IZPKO7CA4P BbIsSBIISATH CBSA3b MEKAY NPOYUTAHHBIM H
IpUPOJIE, CIOCOOBI COBPEMEHHOI PEaIbHOCTBIO.

MOMTy4YeHUs!, GU3NUECKUE U
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIbI

55 | Kucnopoaconepxariue https://m.eds00.ru/271860BC3 [IpeoOpa3oBats onHy GopMy MpeacTaBICHUS
COCAVHEHU a30Ta. TAaHHBIX B Ipyryr0. Paznuyars BOIIPOCHI,
OcoOEHHOCTH CBOWCTB KOTOpPbIC BO3MOXKHO €CTECTBEHHOHAYYHO
A30THOW KUCJIOTBI HCCIIEN0BATD.

56 | IIpumeHeHuUe a30Ta U €ro https://m.eds00.ru/MO1P034Q BbIsSBIISATH CBSA3b MEKIY IPOYUTAHHBIM H
COeMHEHNHN. A30THBIE = COBPEMEHHOM PEAIBHOCTBIO.
ya00peHHst

57 | ®ochop: HaXxOKICHUE B https://m.eds00.ru/PXZ01ZQS [IpeoOpa3oBats onHy GopMy MpeacTaBIeHUsS
MPHUPOJIE, CITOCOOBI 0 TAaHHBIX B Ipyryr0. Paznuyars BOIIPOCHI,
MoTy4YeHusi, QU3NUecKue u KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO
XMMHUYECKUE CBOMCTBA. MCCIIEI0BATh.

Dochunpt 1 pochun

58 | Okcuabl Gocdopa, https://m.eds00.ru/00ZT28DN [IpeobpazoBats oaHYy HOPMY IPEACTABICHHS
dhocdopconepxarme Q IMAaHHBIX B IPpYTyr0. Pazmmdats BOMPOCHI,
kucaotel. Conu dhochopHoit KOTOPBIEC BO3MO)KHO €CTECTBEHHOHAYYHO
KHUCJIOTBI MCCIIeIOBATh.

59 | IIpumenenue pocdopa u ero https://m.eds00.ru/99E3JYYT [IpeobOpa3zoBath omHy GopMy MpeacTaBICHUsS
coenmuHeHnit. @ochopHbIe M MAHHBIX B Ipyryro. Paznuyats BOIPOCHI,
yIa00peHus KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO

MCCIIeIOBATh.

60 | IIpakruueckas padora Ne 6. https://m.eds00.ru/97LCBYXY [IpeoOpa3oBath omHy GopMy MpeacTaBIcHUS
Pemenue 2 MaHHBIX B Ipyryro. Paznuyats BOpockl,
IKCHEPUMEHTANBHBIX 337124 KOTOPBIE BO3MOYKHO €CTECTBEHHOHAYYHO
o Teme "A30t u hocdop 1 ux WCCIIeZIOBATb.
coequHeHns"

61 | Yriepon: HaxoXJIeHUE B https://m.eds00.ru/IWDS30TD [Ipeobpa3oBath oxHy GopMy MpeacTaBIcHUS

MPHUPOJIE, ATUIOTPOITHBIC
MomuuKanuu; Gu3NnIecKue u
XHMHYECKHE CBOICTBA,
MpUMEHEHUE

R

IMaHHBIX B IpYyryro. Paznnyate BOIpOCHL,
KOTOpBIE BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIe10BATb.



https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/IWDS3OTDR

62 | Okcup yrnepona(ll), okena https://m.eds00.ru/6DLNT13T [IpeoOpa3oBats onHy Gopmy mpeacTaBicHUsS
yrnepoaa(lV), yronpuas E IMaHHBIX B IpyTyto. PazanuaTek Bompocsl,
KUCIIOTA U e€ Con KOTOpPbIC BO3MOYKHO €CTECTBEHHOHAYYHO

MCCIIC/IOBATh.

63 | Pemienue 3ama4d pa3nmuaHbIX https://m.eds00.ru/PQWKCINJ BbIsSBISATH CBS3b MEKAY IPOYUTAHHBIM H
THUIIOB X COBPEMEHHOH PEaIbHOCTBIO.

64 | KpemHuii: HaXOKICHUE B https://m.eds00.ru/R7FY3Y3B |Ananu3upoBaTh, HHTEPIPETHPOBATE
PUPOJIE, CIIOCOOBI w ITAHHBIC U JIeJIaTh COOTBETCTBYIOIINE
NoMy4YeHusi, GU3nIecKue u BBIBOJIbI. BCIIOMHUTE U TPUMEHUTH
XUMHYECKUE CBOICTBA COOTBETCTBYIOIIME €CTECTBECHHO-HAYYHbIC

3HaAHUSI.

65 | Okcuna kpemuusa(IV), https://m.eds00.ru/NTQOS329 BBIABIATH CBSA3b MEX/TY IPOUYHUTAHHBIM U
KpEeMHHEBast KUCIIOTA, K COBPEMEHHOI PealbHOCTBIO.

CHJIMKATBI

66 | IIprMeHeHUE KPEMHHS U €ro https://m.eds00.ru/IXJO0600T BcnoMHHUTh ¥ IPUMEHHTH COOTBETCTBYIOIIHE
coenuaennit. CTEKI0, ero €CTECTBEHHOHAYYHBIE 3HAHUS. BBISIBISTE CBSI3b
HOJTy49eHHUE, BH]IBI CTEKIIA MEXy MPOYUTAHHBIM M COBPEMEHH O

peabHOCTHIO

67 | Pernenue 3a1a4 pa3aIHuHBIX https://m.eds00.ru/S5319XD1S |AHanu3upoBaTh, HHTEPIPETUPOBATE TAHHEBIE U
THUIIOB IenaTh COOTBETCTBYIOIINE BBIBOJIBI.

BCIOMHUTH ¥ IPUMEHUTH COOTBETCTBYIOIHE
€CTECTBEHHO-Hay4HbIe 3HAHUL. [IpeuioXuTh
00BSICHUTEIBHBIC THIIOTE3bI.

68 | Cucremaruzais 1 https://m.eds00.ru/QCSGMOTF |Anann3upoBaTh, HHTEPIPETUPOBATE TAHHEBIE 1
00001IeHIe 3HAHHIT IO TeMe S IenaTh COOTBETCTBYIOIINE BBIBOJIBI.
"Hemerasmisr" BcnoMHUTE U IPUMEHUTH COOTBETCTBYIOILINE

€CTECTBEHHO-HAy4HbIe 3HAHUSL. [IpeioKuTh
00BSICHUTEIIbHBIC TUITOTE3bI.

69 | KoutponbHas paboTa 1o Teme https://m.eds00.ru/\VPSTECAF  [IpemioxkuTh criocod HaydHOTO HCCIICIOBAHUS
"Hemeramnsr" 1 MaHHOro Bompoca. Pacrio3naBats,

MCIIOJIB30BATh U CO3[[aBaTh OOBSICHUTEIbHBIC
MOJIEITH M [TPEICTaBICHHSI.
70 | AHanu3 pe3ynbTaToB https://m.edsoo.ru/LAOAONS5] O0bsicHEeHHE YCTPOWCTBA U MIPUHIIUIA PA0OTHI

KOHTPOJIBHOW paloTHI,
KOppeKuus oumOoK

7

C XUMHUYCCKHUM O60py,[[OBaHI/IeM



https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/R7FY3Y3BW
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https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
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https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/LAOAON5J7

71 | TlonoxeHne METAIJIOB B https://m.edso00.ru/57FR91QP1 OueHuBaTh HaAyYHBIC APIyMEHTBI U
[Mepuonmueckoii crucreme MOKa3aTebCTBA U3 Pa3IMYHbIX HCTOYHHKOB
XMMHUYECKUX DJICMEHTOB. (HampuMep, ra3era, HHTEPHET, )KypHaJIbI).
Oco0OeHHOCTH CTPOCHUS Pacrio3HaBaTh ONyIEHNUs, TOKa3aTEILCTBA
AIIEKTPOHHBIX 000I0UEK U pacCy)XICHHsI B HAYYHBIX TEKCTaX.
aTOMOB METAJIJIOB

72 | O6mue puznyeckue cBoicTBa https://m.edso0.ru/ICNORGAK (OueHrBaTh HAyYHbBIC aPTYMEHTHI U
MmerayuioB. [Ipumenenue w MOKa3aTebCTBA M3 PA3IMYHBIX HCTOYHUKOB
METAJUIOB B OBITY ¥ TEXHHUKE (HampuMep, ra3eTa, HHTEPHET, )KypHaJbI).

Pacrio3HaBaTh JIONYIIEHNUS, TOKA3aTEIbLCTBA U
ACCYX/ICHHUS B HAYYHBIX TEKCTaX.

73 | CnunaBel MetamioB. Kopposus https://m.eds00.ru/1V3XS7FX [[Ipeobpa3oBats 0HYy GOpMY HpeICTaBIEHUS

METaJlIOB T TAHHBIX B Ipyryo. Pa3znn4aTh BOIPOCH,
KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO
HCCIIE/IOBATh.

74 | Peuienue 3a1a4 pa3indHbIX https://m.eds00.ru/HCZY575D [ToHMMaTh CMBICIOBYIO CTPYKTYPY TEKCTa

THITOB 9 (ompenensTs TeMy, IIIaBHYIO MBIC/Ib/HJICHO,
Ha3HAYCHUE TEKCTA)

75 | DIeKTpOXUMHYECKHI PSIT https://m.eds00.ru/SWJLF3YL [IoHrMaTh CMBICIOBYIO CTPYKTYPY TEKCTa
HAINpPsDKCHUH METaJlIOB. w (ormpeaensTh TeMy, TJIaBHYIO MBICIIB/HICIO,
OO1re criocoOb! MOMyYCHUS Ha3HAYCHHE TEKCTa). BCHOMHHUTH ¥ IPUMEHUTH
METaJLIOB COOTBETCTBYIOIIME €CTECTBCHHOHAYYHBIC

BHAHHS

76 | OGmas xapaKTepHCTHKA https://m.edsoo.ru/W4VWNSJ  [IpeoOpa3oBats oxHy GopMy MpeaCTaBICHUS
MeTamioB [A-rpymmst SE IMaHHBIX B IpyTyIo. Mcrmons30BaTh
IMeproarueckoi CHCTEMBI UH()OPMAITUIO U3 TEKCTA JUTS PEIICHUS
XUMHYECKUX HJICMEHTOB. NPaKTHYECKOH 33 1aun
Hatpuii u xanuii: nmonyuenue,

(bHU3MYECKIE U XUMHUYECKUE
CBOIICTBa, IPUMEHEHUE
MPOCTBIX BEIIECTB U MX
COEIMHEHU I
77 | OOmmas xapakTeprUCTHKA https://m.eds00.ru/Q4YBTZ3R Hcnonb30BaTh HHGOPMAIIUIO U3 TEKCTA JIJIsI

metamioB [TA-rpynimet
[Tepuonnyeckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB.
Maruuii 1 KaJbLIui:

Y

PEILLICHUS IPAaKTHYECKOH 3a1auH.
IIpeoGpasoBath 0aHY QOPMY IIPEACTABICHUS
ITAaHHBIX B IPYTyIO



https://m.edsoo.ru/57FR91QP1
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MOJIy4C€HHUC, (1)I/I3I/I‘lCCKI/IC nu
XHUMHUYCCKHUEC CBOﬁCTBa,
MPUMCHCHUEC ITPOCTHIX
BCHICCTB U HUX COGI[I/IHCHI/II‘/'I

78 | YKéctkocTb BOMIBI U CIIOCOOBI https://m.eds00.ru/609WLKN  BbIsSBISATH CBSI3b MEKIAY IPOYUTAHHBIM H
e€ ycTpaHeHus TN COBPEMEHHOHN PEaIbHOCTBIO.

79 | AnroMuHMIA: TTIONTyYEHHE, https://m.eds00.ru/OZHBSJBQ [IpeoOpa3oBats onHy GopMy MpeacTaBiIcHUsS
(bu3NvecKre 1 XUMHUYECKUE 6 MaHHBIX B Ipyryro. Paznuyars BOIIpoCHI,
CBOWCTBA, IPHMECHECHHE KOTOpPbIC BO3MOXHO €CTECTBEHHOHAYYHO

MCCIIe/I0BATh.

80 | AmdorepHbIe CBOICTBa https://m.edso0.ru/RM2IRHCB |Ananu3upoBaTh, HHTEPIPETUPOBATH IAHHBIC U
OKCH/JIa U TUAPOKCH A M JEJ1aTb COOTBETCTBYIOINE€ BHIBOJbI.
AJIFOMHHU A, BcnoMHuTE B NPUMEHUTH COOTBETCTBYIOIIUEC
THAPOKCOKOMITIICKCHI CCTCCTBCHHO-HAY4YHBIC 3HAHU.

AJTIOMUHUSA, UX ITIPUMCHCHUEC

81 | Pemienue 3a/1a4 pa3iIndIHbIX https://m.eds00.ru/ZCTIX7CQ [IpeoOpa3oBats onHy GopMy MpeacTaBIeHUS

THUIIOB 3 ITaHHBIX B IpYyryto. Paznnuatek BOpocsl,
KOTOPBIC BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIeIOBATh.

82 | IlpaxTueckas pabora Ne 7. https://m.eds00.ru/ZR9H28T3 [IpeobpasoBats ofHY HOPMY IPEIACTABICHHS
Pemenue K MaHHBIX B Ipyryro. Paznuyats BOIPOCHI,
IKCHEPUMEHTANBHBIX 337124 KOTOPBIE BO3MOKHO €CTECTBEHHOHAYYHO
1o TeMe "MeTanbl IJIaBHbIX WCCIICZIOBATB.
monrpymm"

83 | O6mas xapakTepHCTHKA https://m.edso0.ru/INZNM9J50 [IpeoGpa3zoBats oxHy GOpMy MpeaCTaBICHUS
METAaJIJIOB TOOOYHBIX ITaHHBIX B IPYyryt0. Paznuuate BOmpocHl,
nonrpym (b-rpyrn) KOTOPBIE BO3MO)KHO €CTECTBEHHOHAYYHO
Ilepronnyeckoi cUCTEMBI HCCIEN0BATD.

XUMHYECKUX 3JIEMECHTOB

84 | ®usnyeckne U XUMHYECKHUE https://m.edsoo.ru/EMH85BQ  [Ipeobpa3zoBath omHy GopMy MpeacTaBIcHUs

CBOWCTBA XpOMa U €r0 NN TAHHBIX B IPYIYIO.
COCIIMHEHHH, UX TPUMEHEHHUE
85 | BaxHnelime coeqHEeHUS https://m.eds00.ru/TVZPEX8X BbIsSBIATH CBA3b MEKIY IPOYUTAHHBIM H

Mapranua. [lepmanranar
KaJIHsl, er0 OKUCIIUTENbHBIE

4

COBp EMCHHOM PCATIBHOCTBIO.
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CBOMCTBA

86 | dusnveckue U XUMHYECKHE https://m.eds00.ru/71YSMIGS [IpeoOpa3oBats onHy Gopmy MpeacTaBicHUS
CBOICTBA JKeye3a U ero D ITAHHBIX B IPYTy0. Pa3inuaTs BOMpOCHI,
coeauuenuit. [Tonydenue u KOTOPBIE BO3MOKHO €CTECTBEHHOHAYYIHO
NpUMEHEHHUE CITaBOB JKee3a MCCIIC/IOBATh.

87 | ®uznyeckue U XUMHYECKHE https://m.edso0.ru/GET2L9K3 BbIsSBIATH CBSA3b MEKAY IPOYUTAHHBIM H
CBOICTBA MEIH U €€ X COBPEMEHHOMN PEAIBHOCTBIO.

COC}IHHCHHﬁ, X MPUMCHCHUC

88 | dusnyeckue U XUMHUYECKUE https://m.eds00.ru/O4C5QKBE [IpeoOpa3oBats onHy GopMy MpeacTaBIeHUs
CBOICTBa IMHKA U €T0 J TAHHBIX B Ipyryro. Paznudars BOIpoCHI,
COEIMHEHHH, UX TPUMEHEHHE. KOTOpBIE BO3MOKHO €CTECTBEHHOHAYYIHO
'IpOKCOKOMILIICKCHI IIHHKA MCCIIE/IOBATh.

89 | IlpaxTmueckas pabora Ne 8. https://m.eds00.ru/BAJAYW82 [IpeobpazoBats ofHy HOpMY IPEICTaBICHHS
Pemenue sxcnepuMeHTAIBHBIX G TaHHBIX B Ipyryro. Paznuyats BOIIPOCHI,
3azad 1o Teme "MeTtauibl KOTOpPBIE BO3MO)XHO €CTECTBEHHOHAYYHO
MOOOYHBIX HOArPyI" MCCIIeIOBATD.

90 | Pemenue 3aa4 pa3nuaHbIX https://m.edso0.ru/EI77EUHQ [TIpeobpasoBats ofHy GopMy IpEICTaBICHHS
THUIIOB Z ITaHHBIX B IpYyryto. Paznnuatek BOpocsl,

KOTOPBIC BO3MOXKHO €CTECTBEHHOHAYYHO
MCCIIe/IOBATh.

91 | O6o6uIeHE https://m.edsoo.ru/NHKRDJU  [Ipeo6pa3oBath omHy Gopmy MpeacTaBicHUs
CHCTEMaTH3aIMs H3yYCHHOTO TS ITaHHBIX B IPYyryt0. Paznnuate BOmpocsl,
Marepuaa o TeMe KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO
"Meramst" HCCIIe/IOBATb.

92 | KonurposbHas paboTa Mo TeMe https://m.eds00.ru/4Z262V30B1 [Ipeodpa3oBath omHy GopMy MpeacTaBICHUS
"Meramibl" MaHHBIX B Ipyryro. Paznuyats BOIpockl,

KOTOPBIE BO3MOYKHO €CTECTBEHHOHAYYIHO
MCCIIeIOBATh.

93 | AHanu3 pe3ynbTaToB https://m.eds00.ru/KGZODOK  [Ipeobpa3zoBath omHy GopMy MpeacTaBIcHUS
KOHTPOIIbHOU paboTHI, T ITAaHHBIX B IPYTYI0. PazmmaaTsk BOPOCHI,
KOPPEKIHsI OIIHOOK KOTOPBIE BO3MOXKHO €CTECTBEHHOHAYYHO

MCCIIe/IOBATh.
94 | Ponb xumuH B 00ecriedeHrH https://m.eds00.ru/SSTSRWKS [Ipeobpa3zoBats oxHy Gopmy MpeacTaBicHUs

YCTOWYHMBOIO Pa3BUTHSA
yenoBedecTsa. [lonsTue o

8

IMaHHBIX B IpYyryto. Paznuyate BOIpOCHL,
KOTOpbIE€ BO3MOJKHO €CTECTBEHHOHAYYHO
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HayY4YHBIX METOHaX
HCCICAOBaHNs BCIICCTB

MCCIICA0BATD.

95 | HayuHble mpUHLIUIIBI 1 https://m.edso00.ru/\V4Y20W8  [IpeoOpa3zoBats onHy Gopmy MpeacTaBicHUsS
OpraHU3aIMi XUMHYECKOT0 UR MaHHBIX B Ipyryto. PaznmyaTh BOpocHl,
MIPOU3BOACTBA. KOTOpPBIC BO3MOXKHO €CTECTBEHHOHAYYHO
[TpombIlIIeHHBIE CTTOCOOBI WCCIIeIOBATb.

MOJTYYEHHUS BaXKHEUIIINX
BEIIECTB

96 | Xumuueckoe 3arps3HeHue 1 https://m.edsoo0.ru/HFYWAQL BbIsSBISATH CBSI3b MEKIY IPOYUTAHHBIM H
OKpY’Kalollel Cpeibl U ero VW COBPEMEHHOM peasibHOCTHIO.
MOCJIE/ICTBUS

97 | Xumus 1 3710pOBbE YeIOBEKa. 1 https://m.eds00.ru/992MUF415 |Ananu3upoBaTh, HHTEPIPETHPOBATH
JlexapCTBEHHBIE CpE/ICTBA ITaHHBIC U JIeJIaTh COOTBETCTBYIOIINE

BBIBO/IbI. BCIIOMHUTD M IPUMEHHUTH
COOTBETCTBYIOIIME €CTECTBECHHO-HAYIHbIC
3HAHUSI.

98 | Xumus numu. Poik xumun B 1 https://m.edso0.ru/BTM3AEK  BbIsSBIISATh CBSA3b MEKIY IPOYUTAHHBIM H
o0ecrieueHUH MUIIEBON NW COBPEMEHHOM peasibHOCTHIO.
0e301acHOCTH

99 | Kocmerrnueckue u 1 https://m.eds00.ru/0V85PPBK  BbIsSBISATH CBSA3b MEKIY IPOYUTAHHBIM H
mmaphOMepHBIE CPEACTBA. w COBPEMEHHOHN PEaIbHOCTBIO.
belTOBas XuMUs

100 | Xumus B CTPOUTENBCTBE. 1 https://m.edso0.ru/SFX2N2T3J
Baxwueiie cTpouTeNbHbIE U
KOHCTPYKIIMOHHEIC
MaTepHaIbl

101 | Xumus B CEIBCKOM 1 https://m.edsoo.ru/YY395RQA
xozsiicTBe. OpraHudecKue u J
MUHepalbHBIC YIOOpEeHUs

102 | CucremaTnzanus u 1 https://m.edsoo.ru/IGMSCPOK
0000111eHE 3HAHUH 10 TEME 9

OBHIEE KOJIMYECTBO YACOB

I10 [TPOT'PAMME 102

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOIECCA



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/IGMSCP0K9

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumust. 11 knace (yrmy6néunsiii yposens)/ B.B.Epemun, H.E.Ky3smenxko, B.1.Tepennn, A.A.dpo3znos, B.B.Jlynun, nox pen.B.B.Jlyauna. M. [lpocsemenne, 2025

METOANYECKHUE MATEPUAJIBI JJ151 YUUTEJIA

. Xumus. 11 knacc. Yueonuk (aBropel O. C. I'abpuensH, U. I'. Octpoymos, C. A. Cnaakos).
. Meroauueckoe nmocooue. 11 knacc (aTopst O. C. 'abpuensn, U. I'. Octpoymos, . B. Akc€nosa).
. [Iporpamma kypca xumun st 8—11 kinaccoB o0Ieo0pazoBaTelbHbIX yupexaeHui (apropel O. C. 'abpuenss, C. A. Cnaakos).

. Pabouas Terpans. 11 knacc (aBropel O. C. 'abpuensn, C. A. Cnankos).

o A~ W N =

. DnektpoHHast popma yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

. "Anxumuk" - http:/alhimik.ru

. Kypuan «Xumus u sxusub»io - https://hij.ru/

. [Tonbopua auTepaTypsl mo xumunio - http://c-books.narod.ru/

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

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

. COOpHUK cTaTel 0 XMMHYECKUX DIIEMEHTaX, HIUTIOCTPHPOBAaHHBIN 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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