MYHULIUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE «CPE/IHAA

OBIIEOBPA3OBATEJIbHAS IIKOJIA

1. TEINIMYHBIMMYHULIUTTAJIBHOT'O OEPASOBAHHU S «"OPOJT CAPATOB»

PACCMOTPEHA [TPUHATA

METOINYECKON CEKIIUEN

Ilemarornueckum
cosetoM MAOQOY «COII

[IpoTokois ot 1. TermuHbI
30.08.2023

Nel

[Iporokon ot 31.08.2023

Nel

PABOYAS ITPOT'PAMMA
(1D 2816393)
y4eOHOTO0 mpeameTa « XuMus»
(6a30BBIiT YPOBEHB )
utst oOyvaroruxcst 10-11 kmaccos
Cpok 0CBOEHMS TPOTpaMMbI- 2 Toja
Pazpaborana Kotenépoii Jlapucoit ButanseBHOH,

YUUTEJIeM XUMHH IIEPBOil KaTeropuu

. Termmunaeid 2023 rox

IHHOACHUTEJIBHASA 3AIINCKA

YTBEPXIEHA

ITpukazom nupexropa MAOY
«COI 1. TermmUYHbBIH

or 31.08.2023 r.

Ne 91

J JOKYMEHT NOAMUCAH
p QNEKTPOHHOW NOANCHLIO
Vay

Ceptudpumkat: 00F414510460C475A8CE0267D32DDD8D8A
Bnapeneu: 3eneHckast EneHa BnagumupoBHa
[OevictButeneH: ¢ 22.05.2023 po 14.08.2024




OCHOBY TIOJIXOJIOB K pa3padOTKe MPOrpaMMBbI IO XUMUH, K OMPEICIICHNI0 O0IIeH cTparerun o0ydeHus,
BOCIHUTAHUS U PA3BUTUSA 00YJaIOUIUXCs CpeAcTBaMH yueOHOro mpeamera «Xumus» it 10—-11 kimaccoB Ha
0a30BOM ypoOBHE COCTaBWIM KoHIeNTyanbHbIe mosokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIEpIKaHUsl, PE3yIFTaTOB 00yYeHUS U TPeOOBaHUI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

B coorBercTBMM ¢ 00mMMM LETSMU W TPUHIMIIAMHU CPEIHEro OO0IIero 00pa3oBaHHs COACpIKAHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb M3YUEHHS) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha
OOMIEKYIBTYPHYIO TOJTOTOBKY OOYYalOIIUXCs, HEOOXOJUMYI0 MM JJIsi BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEIIHOTO BKIIFOYCHHUS B )KU3HD COIMYMa, TIPOIOJKCHHISI 00pa30BaHUs B PA3IMUHBIX O0JIACTSX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

[Iporpamma pazpaboTaHa Ha OCHOBaHUH CJIEAYIOINIUX HOPMAaTHUBHBIX AKTOB:

- ®enepanbHoro 3akoHa Ne 273-03 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit @eneparumy;

- @enepanpHoro 3akoHa oT 24.09.2022 Ne 371-®3 "O BHeceHuu u3MeHeHHH B DenepanbHbI 3aKOH
"O6 oOpazoBanuu B Poccuiickoii denepamuu" u cratpto 1 denepanbHoro 3akoHa "OO 00s3aTeNbHBIX
TpeboBanusax B Poccuiickoit @enepanun';

- [lopsiaka pa3paboTKu M yTBEpKAeHUs (eaepabHBIX OCHOBHBIX 0O0Ie00pa30BaTEIbHBIX MPOTPAMM,
YTBEPKJEHHBIM IpHKa3oM Munucrepctsa npocsemieHus: Poccuiickoit @enepanuu ot 30 ceHtsaOpst 2022 1. Ne
874 (3apeructpupoBaH MuHHCTEpPCTBOM focTuinud Poccmiickoit ®Denmepanmm 2 HosiOpss 2022 T,
peructparmorsabsiii Ne 70809);

- [Ipukaza Munucrepctsa npocsenieHust PO ot 11 despans 2022 rona Ne 69 «O BHeceHUN U3MEHEHHM
B [llopsimox opraHu3anu W OCYIIECTBIEHHUS 0Opa3oBaTeIbHOM  JESITENbHOCTH 10  OCHOBHBIM
o0mieo0pa3oBaTeNbHBIM MporpaMmaM - 00pa3oBaTelbHBIM IIPOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO
obmero u cpemHero oOmiero oOpa3oBaHUS, YTBEPKACHHBI MNPHUKa30oM MUHHUCTEPCTBA TPOCBEIICHUS
Poccuiickoit @eneparuu ot 22 mapta 2021 . Nel15y,

- Ilpuxaza Munnpocsemnienus Poccum ot 23.11.2022 Ne 1014 "OO6 yrBepxkacHHH denepanbHON
00pa3oBareapHOM MpoTpaMMBI cpeaHero obmiero oopaszoBanus' (nanee — @OIT COO);

- denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB CpeaHero obiiero obpa3zoBaHMs,
YTBEPKJICHHBIX NMPHUKa3oM MuHuCTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1.
No 413, ¢ u3MEHEHHWSIMH, BHECCHHBIMH NpHKa3amMH MMHHHCTEpCTBa 00Opa3oBaHus M Hayku Poccuiickoit
Oeneparuu ot 29 nexadbps 2014 1. Ne 1645, ot 31 nexadps 2015 . Ne 1578, ot 29 urons 2017 . Ne 613, ot 24
cenTsaopst 2020 . Ne 519, ot 11 mexabps 2020 r. Ne712, ot 12 aBrycra 2022 1. Ne 732 (manee — ®I'OC COO);

- [Ipukazom MunuctepctBa npocsemenus PO ot 11 nekadps 2020 1. Ne 712 «O BHEeCEHHHM M3MEHECHUM
B HEKOTOpble (enepanbHble TOCyIapCTBEHHbIE OOpa3oBaTelbHbIE CTAaHAAPTHI 00IIero 00pa3oBaHUs IO
BOIIPOCAM BOCIIUTAHUS 00YyUaIOLIUXCS»;

- CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKIE TPEOOBAaHUSA K OpPTraHHW3alldsM BOCHUTAHUS U
00y4eHwsl, OTAbIXa M 030POBICHUS JETeH U MOJIOCKIY,;

- CIT 1.2.3685-21 «I'urneHndeckrue HOPMaTUBBI U TPeOOBaHMS K 00ecIeueHNI0 0€30TTaCHOCTH U (HUJIH)
0e3BpeTHOCTH JUIsl ueloBeka (PakToOpoB Cpebl OOUTAHUSY;

- Ilonmoxenuem o QopMax, NEPUOTUYHOCTH, MOPSIAKE TEKYIIETO KOHTPOJSI YCIEBAEMOCTH H
npoMexyTodHoM arrectanuu oOydaromuxcs MAOY «COUI n. TennuyHbiiy;

- Yerasom MAQOY «COII n. Tennu4uHbIi.

Cocrapnsronumm  peamera «XuMHs ABISAIOTCA 0a3oBble Kypchl — «OpraHuyeckas XuMUsS» U
«OO0masi 1 HeopraHM4ecKkass XUMHSD, OCHOBHBIM KOMIIOHEHTOM COJEP)KAaHHS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HayKu: CHCTEMa 3HAHUHN MO HEOPraHMYecKoi XUMHHU (C BKIIOYEHHEM 3HAHMN U3 OOIIel XUMHUH) U
oprannueckoil xumuu. GopMupoBaHrUe TAHHOW CHUCTEMbl 3HAHUN TMPHU U3YUYEHUHU TpeaMmeTa obecredrBaeT
BO3MOXKHOCTh PaCCMOTPEHHSI BCETO MHOTO0Opasus BEIIECTB HA OCHOBE OOIIUX MOHSTHIA, 3aKOHOB U TEOPHI
XUMHH.

CornacHO JaHHOW TOYKE 3pEHHUS TIAaBHBIMU WHeJISIMHM H3Y4YeHHsl TpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) siBisttOTCSA:



e (dopmupoBaHHE CHCTEMBbl XUMHUYECKHMX 3HAHMA KAaK Ba)KHEHUINEH COCTABISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPa, B OCHOBE KOTOPOM JIeKAT KITFOUEBBIC MMOHATHUS, (PYHIaMEHTAIbHBIC 3aKOHBI U
TEOPUH XUMHUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE U MOHUMAHHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTUSA U CTAHOBIICHUS;

e (opmupoBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIICCTB M XUMHYECKHX
peakiuii, HEOOXOAUMBIX Ui MPUOOpPETEHUsS YMEHHH OPUEHTUPOBATHCS B MHPE BELIECTB U
XUMUYECKUX SIBICHUN, IMEIOIINX MECTO B IPUPOJIC, B MPAKTUUYECKOM U MIOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHHUM U CINOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOMIOACHUEM U OOBSICHEHUEM
XUMHYECKOTO HKCIIEPUMEHTA, COOTIOCHUEM TTPABHII O€30TIaCHOTO OOPAIEHH S C BEIIECTBAMHL.

Hapsiny ¢ aTuMm, comepxaresibHasi XapakTEepUCTHKA 1IN U 3a/1ad U3Y4YeHHS IIpeIMeTa B IporpamMmme 1o
XUMUHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU IIPHOPUTETAMHU B CUCTEME CPEIHETO OOIIEro
obOpazoBanus. Cero/iHs B NMPENOJIaBaHUM XUMHUH B OOJIBIIIEH CTETIEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE CoJiep KaHusl 00yueHUsI, OPUEHTHPOBAHHON Ha TIOJITOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHOM
OpraHM3aliy, BIaJCIoUIero He HabopoM 3HaHMM, a (PyHKIIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMHA aKTUBHOTO TOJIYYE€HUs 3HAHUIM ¥ MPUMEHEHHS UX B PEATHHOU KU3HU JJIsl PEIICHUS TPAKTHIECKUX
3ajay.

B cBs3u ¢ 3TUM npu u3ydeHUU mpeaMera «XUMUsS» JOMUHUPYIOIIEe 3HAU€HWE MPHOOPETAIOT Takue
LeJIM U 3a1a4H, KaK:

aganTamus OOyJaromIMXCs K YCIOBHUSIM JUHAMHUYHO pa3BUBAIONIETOCS MHpa, (HOpMHpOBaHHE
WHTEJUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO00Opa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIIBHOMY
MPUHATAIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUSX, CBSA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHCHHEM;

dbopMupoBaHHe y OOYYaAIONMIUXCS KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIHI), WMEIOITNX
YHUBEPCAIBHOE 3HAUYCHHUE JIA PA3JTUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHHs] TPOoOJieM, TIOWCKa, aHaIu3a |
00paboTku WH(OpPMAIMU, HEOOXOAMMBIX JUIsI MPHOOPETEHHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAcT
BaXHOE MECTO B TIO3HAHUU XHUMHH, a TAKXKE JJIs1 OLIEHKH C MO3UIINI SKOJIOTHYECKON O€30MacHOCTH XapaKrepa
BJIMSTHUS BEIIECTB U XUMHUUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U IPUPOIHYIO CPELLY;

pa3BUTHE TIO3HABATEJIbHBIX MHTEPECOB, HWHTEJUIEKTYaJIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuxcsi: COCOOHOCTH CaMOCTOATEIBHO MPUOOPETaTh HOBBIE 3HAHMS MO XHUMHH B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTHH AJIsl MOUCKA U
aHaJM3a y4eOHOM U HAyYHO-TIOMYJISIPHON MH(POPMALIUKA XUMHUECKOTO COJIEP>KaHuUs;

dbopMupoBaHHE U pa3BUTHE Yy OOY4YaAIOUIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBbIILICHUS,
HaOTIONATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IpPH
TUTAHUPOBAHUH U IPOBEACHUM XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 00y4yaronuxcsi yoek1IEHHOCTH B TYMaHUCTUYECKOW HAIIPABIEHHOCTH XUMUH, €€ BaKHOM
pollu B  pEHIeHMH DIO0albHBIX MpoOJeM  palMOHAIBHOTO  MPUPOJOIONB30BAHUS,  MOMOJHEHHS
SHEPreTUYECKUX PECYpPCOB U COXpPaHEHHs MPUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeHOTOo
OTHOILICHUS K TPUPOJE U CBOEMY 3[OPOBBIO, a TAKXKE MPUOOPETEHUS OMbITA UCIOJIB30BaHUS MOTYYEHHBIX
3HAHWM I IPUHATHS TPAMOTHBIX PEIICHUN B CUTYallUSX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydyebHOM mnaHe cpeaHero oOmiero oOpaszoBaHusi npeaMer «Xumus» 0a30BOTO ypOBHSI BXOAWUT B
COCTaB MpeAMETHOM 00nacTi «EcTecTBeHHO-HAyUHbIE TPEAMETHD.

OOr11ee YrciI0 4acoB, OTBEACHHBIX JUISI U3YUCHHS XMMHH, Ha 0a30BOM YPOBHE CPEIHET0 00IIEero
oOpa3zoBanus, cocTaBisieT 67 4acoB: B 10 kmacce — 34 vaca (1 gac B Hexento), B 11 knacce — 33 yaca (1 yac B
HEJIeTIo).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMObI
JIMYHOCTHBIE PE3YJIBTATBI



®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylIbTaraM OCBOEHHS OOYyYalOUIUMHCS HPOrpaMMm
cpenHero oomiero oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM U NpeaMeTHhIM). HaydHo-MeToaumuecKkoit
OCHOBOM Ui pa3palbOTKU IUIAHUPYEMBIX PE3YIBTAaTOB OCBOEHHS MPOTPaMM CPEIHEro oO0Iero oopa3zoBaHuUs
SBJIIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CUCTEMHO-AEATEIBLHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YIbTaTOB
OCBOGHHS TMpeaMeTra «XHUMHs» Ha YpPOBHE CpegHero oO0mero oOpa3oBaHUS BBLACICHBI CIEAYIONIHNE
COCTAaBJISIOIINE:

OCO3HaHHE 00Yy4YaIOLUIUMUCS POCCUNCKON Ipa’kJaHCKON MIEHTUYHOCTH — FOTOBHOCTU K CAaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CAMOOTIPE/IETICHUIO;

HaJIM4ue MOTUBALMU K O0Y4YEHHUIO;

L[EJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEkKJAEHUH JIMYHOCTH HA OCHOBE KIJIIOYEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TPATUIIMNA 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYarOIIMXCSl PYKOBOJCTBOBAaThCS B CBOEW JEATEIbHOCTH I1I€HHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, PUCYIIUMHU 1IEIOCTHON CUCTEME XMMHUYECKOTO 00pa30oBaHUs;

HaJM4ue MPABOCO3HAHUSA DKOJOTMYECKOM KYIbTYphl MU CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE pE3yIbTAaThl OCBOCHMSI NIpeamera «XHUMHs» JIOCTUTAlOTCSl B €IMHCTBE YUE€OHOW U
BOCITUTATENIbHOM JIeATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMH, COLUOKYIBTYPHBIMHU, JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSAMHU M HUJ€allaMHU POCCUHCKOTO TPa)kJIaHCKOrO OOLIeCTBa, MPUHATHIMU B 00OIIECTBE
HOpPMaMu M TpaBUJIAMH MOBEIEHUS, CIIOCOOCTBYIOUIMMH IIpOIlecCaM CaMOIIO3HAHHUSA, CaMOpa3BUTUS HU
HPaBCTBEHHOTO CTAHOBJIEHUS INYHOCTU OOY4arOIIMXCS.

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS NpeAMeTra «XHUMHS» OTpaxaroT CPOPMHUPOBAHHOCTH OIbITA
M03HABATENIbHOM M MPaKTHYECKOW NeATeNbHOCTH OOyJalomIMXCsl MO peanu3aliy MPUHSATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHMS .

OCO3HaHMs 00yJalONIMMUCS CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXXEHHS K 3aKOHY U
MIPaBOTIOPSIIIKY;

MPEJCTaBICHUS O COLMATbHBIX HOPMaX U MpaBUJIaX MEKITUYHOCTHBIX OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AESITEILHOCTH IMPH CO3JAaHUM YYEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U MIO3HABATEIbHBIX 3a/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATH U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apI' YMEHTHI IPYTUX MPU aHAIHU3E
Pa3IMYHBIX BUJOB Y4€OHOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUA .

LIEHHOCTHOTO OTHOILIEHHUS K UICTOPHUUYECKOMY M HayYHOMY HACJEIUI0 OT€YECTBEHHONW XUMHUH;

YBa)XEHUS K MPOIECCY TBOpYECTBa B OOJIACTH TEOPUM M MPAKTHUECKOTO MPHUMEHEHUS XHUMUH,
OCO3HAaHMSI TOTr0, 4YTO JOCTM)KEHHUS HAyKd €CTh pe3YyJAbTaT JUIMTENbHBIX HAOMIONEHUN, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSHHOTO TPyAa YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABaTeIbHBIX MOTHBOB B MOJYYEHHH W TOCIEAYIOIIEM aHaiu3e HHQOpMAIUH O
MIEePEOBBIX IOCTUKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOTO CO3HAHMUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHHUSIMH, U TPUHUMATH
OCO3HaHHBIE PEUICHHSI, OPUEHTUPYACH Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TOBEICHME M MOCTYNKH CBOMX TOBAPUIIEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIIEACTBUI 3TUX MTOCTYIKOB;

4) ¢popMupOBaHUSs KYJbTYPbI 310POBbS:

MOHMMAaHMsl LIEHHOCTEH 370poBOro M Oe3omacHoro oOpasza *U3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O
OTHOUIEHHS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

coOMIONIeHHs MpaBUil 0e30MacHOro OOpalleHHsl ¢ BeleCTBAMU B OBITY, NMOBCETHEBHOM >XU3HU U B
TPYAOBOU JEATEIBHOCTH;



[IOHUMAaHUs LIEHHOCTH IpaBWJI HHIUBUAYAJbHOTO M KOJUIEKTHBHOIO O€30MAaCHOrO IOBEACHUS B
CUTYalUsIX, YrPOXKaIOIIMUX 310POBbIO U KU3HU JIFOICH;

OCO3HaHMs MOCJEACTBUA M HENPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJEHUS aJKorojs, HaApKOTUKOB,
KypeHus);

S) TPya10BOro BOCIIUTAHUS:

KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEI0BATEIbCKON JIEATEIbHOCTH, OOLIECTBEHHO
I10JIE3HOM, TBOPUECKOM U APYrUX BUJAX JACSATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE€ Y4acTHE€ B PEIICHUM MPAKTUUYECKUX 3a]ad COLMAIbHON HAIIPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO MpOo(eccuil pa3IudHOrO poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)KEHUS K TPYLY, JIOIIM TpyAa U pe3ylbTaTaM TPYI0BOH J1eATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAIBHOW TpaekTopun oOpazoBaHus, Oymymien
npodeccun M peamu3aluu  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBAa;

6) 3x0/10rMYECKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11€JI€CO00Pa3HOro OTHOUIEHHUS K MPHUPOJIE, KaK MCTOUYHUKY CYIIECTBOBAaHHS KU3HU Ha
3eMmire;

MOHUMAaHHUs II00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS 3KOHOMHUYECKHX MPOLIECCOB
Ha COCTOSIHUE TPUPOIHON 1 COIUATTBHOM CPEIbI;

OCO3HaHMUSI HEOOXOJUMOCTH HCHOJb30BaHMUS JOCTHXKEHUH XUMHUHM JUIsl pEIIeHHs BOMPOCOB
PaIOHAIBLHOTO MPUPOIOTIONH30BAHMUS,

AKTUBHOTO HEINpUATHA JEHUCTBHM, NPUHOCAIIMX BPEI OKPYKAWOIIEW NPUPOTHOW Ccpene, yYMEHHs
MIPOTrHO3UPOBAaTh HEONArONPHUATHBIE HKOJIOTMYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JACUCTBUH H
MpeIoTBpallaTh UX;

HaJU4MUsl Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHMS, JKOJIOTUYECKOW KyNbTYpbI, OIBITa JAESITEIBHOCTH
9KOJIOTMYECKOW HalpaBI€HHOCTH, YMEHUSI PYKOBOACTBOBATHCA MMU B ITO3HABATEIBbHOM, KOMMYHUKATUBHOUN 1
COLIMANILHOM MpaKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UIEOJIOTHUH XeMo(oouu;

7) HUEHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0OLIEeCTBEHHOW MPAKTUKH;

MOHUMAaHUS CHEUU(PUKUA XUMHUH KaK HayKd, OCO3HAHMs €€ poju B (OPMHPOBAHHM PALMOHAIBLHOTO
HAy4YHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO NPEACTaBICHUS 00 OKpYXKarolleM MHpEe KaK O EIUHCTBE
MPUPOJIbI M YEJOBEeKa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M peHIeHHH MNpOOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0000 3HAUUMOCTH XUMUH JJI1 COBPEMEHHOM LIMBUIIN3ALIUU: B €€ T'yMaHUCTHYECKOM
HaNpaBJICHHOCTH U BaKHOUW POJIU B CO3JaHHM HOBOW 0a3bl MaTepUANbHON KYIBTYpPbI, PELICHUH II00aJIbHBIX
npoOsieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPIeTUUYECKOM, MUIIEBOW M IKOJIOTHUECKOM
0€30MacHOCTH, B pPAa3BUTHH MEAMIIMHBI, OOECHEUEHUH YCIOBUW YCHEIIHOTO TPyla M SKOJOTHYECKH
KOM(OPTHOH >KU3HH KaXKIOTO 4ieHa 00I11ecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: MOHMMAHHUS CYIIHOCTH METOJOB IO3HAHHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCHOJb30BaTh IMOJydaeMmble 3HAHHS s aHanu3a U OObSACHEHUS
SBIICHUN OKpYXKAIOIIeT0 MHUpa W MPOUCXOAAIIUMX B HEM M3MEHEHMI, yMEHHsS [enaTh OO0OCHOBAaHHBIE
3aKJIIOUYEHHMs] HA OCHOBE HAy4YHbIX (PAaKTOB M HMEIOIIUXCS JAHHBIX C LENbI0 TOJIYYeHHs J0CTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENBHO MCIIOIB30BaTh XUMUUECKUE 3HAHUS JUTSI pellIeHHs] TPOOJIeM B peallbHbIX
KU3HEHHBIX CUTYaLUAX;

MHTEpEeca K MO3HAHUIO U UCCIIEA0BATENBCKOM EATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HEMpPEepbIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHMIO, K aKTHMBHOMY
MOJTY4E€HHUIO HOBBIX 3HAHUM MO0 XMMUHU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TPYAa B Pa3IMUHbIX cepax NpohecCHOHAIBHON NesTeIbHOCTH.



METAIIPE/IMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa «XHUMHs Ha YPOBHE CPEIHETO OOIIEero
00pa30BaHMS BKJIIOYAIOT:

3HaYUMBIE  JUIA dopMHpOBaHUS ~ MHUPOBO33pEHHs]  OOYYAIOMIMXCA  MEXAUCHUIUIMHAPHBIC
(MexrnpenMeTHble) OOIIeHAyYHbIE MOHSATHS, OTpPa)arollMe LEJOCTHOCTh HAyyHOH KapTUHBI Mupa H
CHGIII/I(i)I/IKy METOAOB IIO3HAHU, PICHOJH)BYGMI)IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BEUICCTBO, 3Hepr1/1$1,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4HbIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNE, HAOMIONCHUE, H3MEPEHUE, SKCIIEPHUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yuyeOHble JeWcTBHsS  ([IO3HABaTENIbHbIE, KOMMYHHMKATHBHBIE, pPETYISITUBHbIE),
obecrnieunBaromue (GopmMupoBaHue (PYHKIMOHATBHOW TPAaMOTHOCTH M COIMAIBLHOW  KOMITETEHIIUU
00yUaroInuXCs;

CIIOCOOHOCTh OOYYArOIIMXCSI MCIIOJIB30BAaTh OCBOCHHBIC MEXKIUCIUTIIMHAPHBIC, MHPOBO33PEHUCCKHE
3HAHUS U YHUBEpCaJbHbIE yueOHbIe IEHCTBUS B IO3HABATEIbHON U COIIMATILHOM MTPaKTHKE.

MCTaHpC)IMeTHBIC pe?,yJ'II)TaTI)I 0Tpa>1<a10T OBJIaICHUC YHI/IBCpCZU'IBHBIMI/I y‘Ie6HI)IMI/I IIO3HaBaTCIbHBIMU,
KOMMYHI/IKaTI/IBHBIMI/I n pel"ynﬂTI/IBHI)IMI/I )IGI\/JICTBI/IXMI/I.

OBJIaIleHI/Ie yHHBepcaHle)IMl/l y‘lCﬁHI)IMI/I Nno3HaBaTE¢JIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHUe eiiCTBUA:

CaMOCTOSITEIIBHO (POPMYITUPOBATH U aKTYAJIM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OHpeHeJ'IHTI) nejan JOeATCIbHOCTH, 3aaaBast napaMeTpLI nu KpI/ITepI/II/I X JOCTHIXXCHUSI, COOTHOCHUTH
pGSYJ'IBTaTI)I JACATCIIBHOCTHU C IIOCTABJIICHHBIMHU IICIISIMU

HCITIOJIb30BaATh HpI/I OCBOCHUH 3HaHI/Iﬁ HpI/IéMBI JIOTUYCCKOTO MBIINIJICHUA — BBIACIIATH XapaKTepHBIe
MPU3HAKK TIOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONIWE MOHATHS IS
00BSCHEHHSI OTACTBHBIX (DAKTOB ¥ SIBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITACCH(PUKAIIUN BEIIECTB M XUMUUECKUX PEAKIIH;

YCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U MEXy U3Y9aeMbIMU SIBICHUSIMU,

CTPOUTH JIOTHYECKHUE PpACCYKIEHUS (MHIYKTHBHBIC, JICIYKTUBHBIC, 110 AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHX, (DOPMYITHMPOBATH BHIBOJIBI M 3aKITIOUCHHS;

MPUMEHATh B TIPOIIECCE TMO3HAHUS, HCIOJIb3yeMble B XMMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJICINH,
peoOpa3oBbIBaTh MOJICTBHBIC MPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) JJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHUE XMUMHYECKOW pPEaKIMU — NPHU PEIICHUH y4eOHBIX MO3HABATEIbHBIX M MPAKTHUYCCKUX
3a/1a4, TPUMEHSATh Ha3BaHHBIE MOJICIBHBIC NPEJACTABICHUS I BBISABICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUCCKUX PEAKIIHH.

2) 0a30Bble HccIen0BaTeIbCKUeE elCTBUA:

BJIQJICTh OCHOBAaMH METOJIOB HAYYHOTO MTO3HAHUSI BEIIECTB U XUMHUYECKUX PEAKITU;

dbopMynupoBaTh IENU M 3a/Ja4d HUCCIIEAOBaHHUSA, HCIOJb30BAaTh IMOCTABICHHBIE M CAMOCTOSTEIHLHO
chopMynHpoBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI AJisi (POPMUPOBAHUS TUIIOTE3BI
IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CY)KJICHUII;

BJIa/IETh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHMS U MPOBEACHHS YUEHUYECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBAaTh YMEHHs HaOMIOgaTh 3a XOAOM MIPOIECCa, CaMOCTOSITENbHO IPOTHO3UPOBATH €ro
pesynbrar, (GopMyIHpoBaTh OO0OOIIEHHWS ¥ BBIBOJBI OTHOCUTENBHO JIOCTOBEPHOCTH pE3yJIbTaToOB
WCCIIEIOBAHUS, COCTABISATh 000CHOBAaHHBIN OTYET O MPOJIENaHHOM padoTe;

MpUOOpeTaTh OMBIT YYCHHUYECKOH HCCIeOBATENbCKOM M MPOEKTHON JesTeNbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pElIeHUs MPaKTHUeCKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUSI.

3) pabora ¢ nndopmanueii:

OpUEHTHPOBAThCSI B PA3NMUYHBIX HCTOYHMKAX HHPOpMaNuu (HAYYHO-TIOMYNApHAs JUTeparypa
XMUMHUYECKOTO COJIEp)KaHusl, CIpaBOYHbIE Mocobus, pecypchl WHTepHeTa), aHaTM3UpOBaTh HH(OPMALIKIO



pa3NUYHBIX BHJIOB M (OpM  TpPEACTaBICHUS, KPUTUYECKH OIEHHBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTH;

(bopMyIHpoBaTh 3ampOChl M HNPUMEHSATH PA3JIMYHbIE METOJBI MpPU TOUCKE U OTOOpe HH(OpPMAIHH,
HEOOX0IMMOM 7151 BBITIOJTHEHUS YUeOHBIX 3a]1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCHOIB30BAaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUH M Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHHS MHPOpPMAIUH (CXEeMBbI, TpadukH,
Jyarpammbl, TaONIMLIbl, PUCYHKU U APYTHUE);

WCTOJBb30BaTh HAyYHBIA SI3BIK B KaueCTBE CPEACTBA NPU pPabdOTe C XUMHYECKOH HWH(OpMAIHEH:
MPUMEHSTh MEeXIpeIMETHbIE ((PU3NYECKHe U MaTeMaTHYeCKNe) 3HAKA M CUMBOJIBI, (JOPMYITBI, a00peBUATYpHI,
HOMEHKJIaTypy;

MCIOJIb30BaTh U IPE0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIVISAHOCTH.

OsJjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JIeiCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYILECTBY 00CYXIaeMOU TEMbI B XOJI€ AMAJIOTa W/WIIN JUCKYCCUU, BBICKa3bIBaTh
uaeu, GopMynrpoBaTh CBOU MPEASIOKEHUSI OTHOCUTEIBHO BBIIIOJHEHUS NPEATIOKEHHOMN 3a1a4H;

BBICTYNIaTh ~ C  [pPEe3EHTalueil  pe3yJabTaTOB  I103HABATENbHOM  JIEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHMKAMHM IIPU BBIMOJIHEHHMM XHMHUYECKOTO 3SKCIIEPUMEHTA,
MIPaKTUYECKO paboThl MO MCCIEIOBAaHUIO CBOMCTB M3ydaeMbIX BEIIECTB, peaju3aluy y4eOHOTo MPOeKTa U
(dbopMynupoBaTh BBIBOJBI 10 pe3ylbTaTaM IMPOBEAEHHBIX HCCIIEAOBAHUN MYyTEM COINIACOBAHMS MO3MIMI B
X0/1€ 00CYX/IeHHsI 1 0OMEHAa MHEHHSIMHU.

OsgJjaieHHe YHUBEPCAJIBHBIMYU PEryJIsTUHBHBIMH 1eHCTBUAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBIISTh CBOIO MO3HABATEIbHYIO JESTENbHOCTD, ONpeness eé
LeMM U 3a7a4d, KOHTPOJUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IpelaraeMblii alrOPUTM
NeUCTBUI MpU BBHINOJHEHUHM Y4eOHBIX M MCCIENOBaTeNIbCKUX 3ajiad, BbIOMpaTh Haubosee 3(deKTuBHBIN
Croco0 UX peuieHus ¢ y4€TOM MOIy4eHHs HOBBIX 3HaHUH O BEIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH IEATEILHOCTH HAa OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3VYJ/IbTATbBI
10 KVIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS) OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUNH O XMMHUYECKON COCTABISIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XMMHUU B MMO3HAHUU SBICHUIN TPUPOJBI, B (GOPMUPOBAHUN MBIIUICHUS U KYJIBTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM [UIs pELIECHUS MPaKTHUYECKUX 3a/ad M HIKOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3/10POBbIO U MPUPOIHOM cpere;

BJIQJICHUE CHCTEMON XUMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJArarollue MOHATUS
(XuMUYeCKUW  DIEMEHT,  aTroM,  OJJeKTpoHHas  o0oJlouka  aTomMa,  MOJIEKYl1da,  BaJIEHTHOCTD,
ANEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas (opMyna (pa3BEpHYyTast U COKpalIEHHAsI), MOJIb,
MOJIIpHAsi Macca, MOJISIPHBI 00bEM, YIIepOAHBIM ckeneT, (YHKUHMOHANbHAS TPYINa, paguKkal, U30MepHs,
M30MEpPbI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YIIIEBOJAOPOMAbI, KHUCIOPOJ U a30TCOAEpIKAIllue COEeIUHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY/ISPHBIE COCTUHEHHS); TEOPUHU U 3aKOHBI (TeOpUs
CTpOEHUs OpraHudeckux Bemects A. M. byrnepoBa, 3akoH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHUS, JIC)KAIINE B OCHOBE MOHUMAHHS IPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SBIECHUH, (DAaKTOIOTUYECKHE CBEACHHUS O CBOWCTBAX, COCTaBe, MONyYEHUU U
0€30MacHOM HCIOJIb30BaHUHN BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AEATEIHHOCTH
YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEepHbIE TPU3HAKH TMOHSATHH, YCTAaHABIMBATH MX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMUCAHUM COCTaBa, CTPOEHUS U MPEBPALLICHUM
OpPraHUYECKUX COEIUHEHUI;



c(OpMHPOBAHHOCTb YMEHHI HCIIOIB30BATh XUMHUECKYIO CUMBOJIUKY JUIS COCTABIICHHUS MOJICKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) (opMyn OpraHMYECKUX BEIISCCTB U YPABHEHUN XUMHYECKHX
peakuuii, U3roTaBIMBaTh MOJAEIN MOJIEKY] OPraHMYECKUX BEUIECTB JJIS WIIKOCTPALUU MUX XUMUYECKOIO U
IIPOCTPAHCTBEHHOIO CTPOEHHUS;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh N3yYCHHBIX OPraHUYECKUX BELIECTB 110
WX COCTaBy M CTPOCHHUIO K OIpEneliEHHOMY KJacCy/TpyIiie COEIMHEHUH (YIIeBOAOPOJbl, KHCIOPOA M
a30TCO/Ep)KAIllUE€ COEIMHEHUS, BBICOKOMOJEKYJISPHbIE COEAMHEHHS), JaBaTb MM Ha3BaHUSA IO
cucremarndyeckoii Homenkmarype (IUPAC), a Taxke mNpuBOAWTH TpPUBHAIBHBICE HA3BAaHHUS OTICIBHBIX
OpPraHUYeCKHUX BEIIECTB (ITUIJICH, MPOIWIICH, alleTUIICH, STUICHIIMKOIb, TIUIEpUH, (heHom, GopMabaeru,
aueTanbpleru)l, MypaBbHHAs KHUCJIOTA, YKCyCHas KHCJIOTAa, OJICMHOBas KHCIIOTA, CTEAPHUHOBAs KHUCJIOTA,
IITI0K03a, PPYKTO3a, Kpaxmall, [eJUTI0I03a, TIIUIIH);

c(hOPMHUPOBAHHOCTh YMEHHS OINpPENESATh BUAbl XUMUYECKOW CBA3M B OPraHUYECKHX COEIMHEHUSX
(ogvHApHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUS PUMEHSTH MOJIOKEHNUS TEOPUHU CTPOCHHUSI OpraHUYeCcKuX BeuiecTB A. M.
BytnepoBa 15 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS
Macchl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTb COCTaB, CTPOEHHE, (U3MYECKHEe U XUMHUYECKHE
CBOMCTBAa TUIMYHBIX NPEACTABUTENEH pPa3INYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHUJIEH,
MPOMWIEH, aleTuwieH, Oyraauen-1,3, merunOyraawen-1,3, OEH30J, METaHOJ, STaHON], JTHJICHIJIHUKOIb,
IMIEepuH, (EHOJ, aleTalbleru], MypaBbUHAas M YKCYCHas KHUCJIOTHI, IJIIOKO3a, Kpaxmall, LEeJUII0J03a,
aMUHOYKCYCHAsl ~ KHCJIOTa), WJIIIOCTPUPOBATh TEHETHUYECKYI0 CBA3b MEXKIYy HHUMH YpaBHEHHSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIMH C NCIIOIb30BAaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YITIEBOJOPOJHOTO ChIpbs  (HEQTH,
MIPUPOJIHBIN ra3, yroyb), ClocoObl UX NepepaboTKU U MPaKTHYECKOe MPUMEHEHNE MPOIYKTOB NepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHUM NMPOBOAUTH BBIYMCICHUS MO0 XMMHUYECKHUM YPaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOTO BELIECTBA MM NMPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOTO
U3 UCXOAHBIX BEIECTB WM NPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOI 3HAaHMH 00 OCHOBHBIX METOJAaX Hay4yHOTO MO3HAaHM,
UCMOJb3YeMbIX B XUMHM IPH W3Yy4EHHUU BEIIECTB M XUMHYECKHX SBJICHUH (HaOmroneHue, H3MepeHue,
9KCIIEPUMEHT, MOJEIUPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHMS JUIsSl MPUHSATUS PELICHUN B
KOHKDPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELECTBAMU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COONIOAATH IIpaBUJa IOJb30BAaHMS XUMHUYECKOM THoOcCylol U
na0opaTopHbIM OOOpYJOBaHUEM, a TaKKe IpaBUia OOpalleHHs C BELECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSMU 1O BBIITOJHEHHIO Ja00paTOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJIHATh XUMHUYECKUI HKCIIEPUMEHT (IIpEeBpAIEeHUs
OPraHMYECKHUX BEILECTB IIPU HArpEeBaHUM, IIOJIyYEHUE JTUJICHA W W3YYEHHE €r0 CBOMNCTB, Ka4yCCTBEHHbBIC
peakiy OpraHMYeCKUX BEILECTB, JAeHaTypalus OCJIKOB IpU HAarpeBaHUM, LBETHHIE peaklUM OEJIKOB) B
COOTBETCTBUM C IpaBHJIAMH TEXHUKU O€30MacHOCTH NpU OOpalIeHHH C BEIleCTBAaMHM U J1a0OpaTOPHBIM
0o0OpyI0BaHUEM, MPEJCTABIATh PE3yIbTaThl XUMHUYECKOIO 3KCIIEpUMEHTa B (OpME 3almuCH ypaBHEHHM
COOTBETCTBYIOIIUX peaKkil U (JOpMYIUPOBATh BBIBO/BI HA OCHOBE 3THX PE3yJIbTaToB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHUECKU aHAJIU3UPOBATh XUMHUYECKYI0 MH(OPMAIHIO, MOIydaeMyro
U3 pa3HbIX UCTOUYHHUKOB (cpeacTBa MaccoBoi MH(popMaiuu, IHTepHeT U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOMIONATh MIPABUIIA SKOJOTHYECKH 1[€J1eCO00pa3HOro MOBEACHUS B OBITY
U TPYIOBOW IEATEIBHOCTU B LEISX COXPAHEHUS CBOEr0 3J0POBbS M OKDPYXKAIOUIEH IPUPOJHON Cpensl,
OCO3HaBaTh OMNACHOCTb BO3JACHCTBHMSI HA JKUBBIE OPIraHU3MBI OIPENEIEHHBIX OPraHUYECKUX BEIECTB,
noHuMasi cmbica nokasarens [1JK, nmoscHsaTh Ha mpumepax crocoObl YMEHBIIEHUS U MPEJOTBPALEHUs MX
BPEIHOI'O BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

U1l OOy4arolMXcs C OrPaHMYEHHBIMU BO3MOXKHOCTSAMHU 37I0pPOBbS: YMEHHE NPUMEHSTh 3HaHHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XMMHUECKUX SIBIICHUN;

JUISL CIIENBIX U CIAOOBUAIIMX OOYYaIOUIUXCS: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUEUHYIO CHUCTEMY
oOo3Hnauenuit JI. bpaitnsa ans 3anucu Xxumuueckux Gopmyit.
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11 KJIACC

[IpenmertHbie pe3yabTaThl 0CBOEHUS Kypca «O0I1as 1 HeOpraHuyecKast XuMUsD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH TMPEICTABICHHUA: O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, PO XMMHUU B TTO3HAHUU SBIICHUH IPHUPOJIBI, B (GOPMUPOBAHUN MBITIUICHUS U KYIBTYPBI JIMYHOCTH, €€
(YHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOMUMOM Il peIICHHsS] TPAKTUYSCKUX 3a7ad U OKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO M IPUPOTHOM cpesie;

BIIQJICHUE CHCTEMOM XUMHUYECKHX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJAralliue IOHATHUS
(XMMHYECKUH DJICMEHT, aToM, H30TOI, S-, P-, d- 3JIEKTpOHHBIE OPOWUTAIM aTOMOB, MOH, MOJICKY/a, MOJIb,
MOJIIpHBI  00BEM, BaJCHTHOCTB, 3JICKTPOOTPHUIATEIHHOCTh, CTCICHb OKHCICHHS, XHMHYECKas CBS3b
(koBaJIeHTHAas, WOHHAs, METAJIMYECKas, BOJOPOJHAsS), KPUCTAIUIMYECKAsh PEMIETKA, THUIIBI XUMHUYECKUX
peaKkiuii, pacTBOpP, OSJIEKTPOJIUTHI, HEIIIEKTPOIUTHI, DIEKTPOJIUTAYECKAS JTUCCOIUAIUS, OKHCIUTENb,
BOCCTaHOBHTEIIb, CKOPOCTh XUMHYECKOW PEaKIUU, XMMUYECKOE PAaBHOBECHE), TEOPUH W 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON AMcCcolMannu, nepuoanueckuii 3akoH JI. M. MenpeneeBa, 3aKOH COXpaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUS WM TPEBPAIICHHUS SHEPTHH IMPU XUMHUUYECKHUX PEaKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMSI, JIGKAIME B OCHOBE TOHUMAHUS MPUIYUHHOCTU U
CHUCTEMHOCTH XUMHYECKUX SIBICHUM, (PAKTOJOTMYECKHE CBEJEHHUS O CBOMCTBaX, COCTaBe, IMOIYYCHUU WU
0€30T1acCHOM HCIIOJIb30BAaHUN BOKHEHIIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKON NEATEIbHOCTH
YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE TPHU3HAKH TOHATUM, YCTAHABIMBATh WX
B3aMMOCBSI3b, HCTOJIH30BaTh COOTBETCTBYIOIIHME TMOHSATHS NPH OMHCAHWW HEOPTaHHMYECKUX BEIIECTB U HX
MIpEBpAIICHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UJISI COCTaBJICHUS (opmyr
BEIIIECTB U YPaBHCHHH XMMHUYECKUX peakmuii, cucreMarndeckyto HomeHkIaTypy (IUPAC) u tpuBHnanbHbie
Ha3BaHMS OTAENIbHBIX HEOPraHUYECKUX BeIleCcTB (YrapHbIi a3, yIJIeKUCIbIN ra3, aMMHaK, raiméHas u3BecTh,
HeraméHasi U3BeCTb, MUThEBas COAA, MUPUT U JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OIpPENENSITh BaJJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX HJIEMEHTOB
B COCIMHEHUSIX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHAasl, MOHHAs, MeTaJUIMuecKas,
BOJIOPO/IHAsA) B COCOUHEHMSIX, THUI KPUCTAUIMYECKOM pEIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, HMOHHAs, MeETa/lIM4yecKas), Xapakrep cpenbl B BOJHBIX pPACTBOpPaX HEOPraHMYECKHX
COCAMHCHU;

c(hOPMHUPOBAHHOCTh YMEHUU YCTaHABIMBATH NPUHAICKHOCTh HEOPraHWYECKUX BEHIECTB IO UX
COCTaBy K ONpeAeNEHHOMY KiacCy/TpyIIe COeIWHEHUH (MpPOCThie BEIIeCTBA — METaUIbl U HEMEeTallbl,
OKCH/JIbI, OCHOBAHHUSI, KUCIIOThI, aM(OTEpHBIE THIPOKCU/IbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pAacKpbIBaTh CMbICH Mepuoauueckoro 3akoHa JI. M. MenneneeBa u
JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh JIIEKTPOHHOE CTPOCHHE AarOMOB XUMHUYECKHUX
anemeHToB 1—4 nepuonoB Ilepuoanueckoit cucrembl XumMuueckux 3eMeHToB /. M. MenaeneeBa, ucnomnb3ys
MOHATHSA «S-, P-, O-2/IEeKTpOHHBIE OpPOUTANNY, «IHEPTETHUYCCKHE YPOBHHU», OOBSCHITH 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COEAMHEHMH Mo mepuoaaMm u rpymnmnam [lepuommueckoi
chCTEMBI XUMUUYeCKUX 311eMeHToB [[. . Menaeneena;

c(hOPMHUPOBAHHOCTh, YMEHUH XapakTepu3oBaTh (OMHCHIBaTh) OOIIHE XUMHYECKHE CBOICTBa
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOU CBS3H MEXKY
HEOPraHMYECKMMU BELECTBAMU C MOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUIIUPOBATH XUMUYECKUE PEAKIMHU IO Pa3TUYHBIM IpPU3HAKAM
(duciy U coCTaBy pearupyrolinX BellecTB, TeIIoBoMy 3(eKTy peakiinu, U3MEHEHUIO CTEeTIeHEH OKUCICHUS
AIIEMEHTOB, 00PATUMOCTHU PEAKIINH, YYACTHIO KaTallu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUU COCTaBJISATh YypPaBHEHUS pEaKIUWd pa3TUYHBIX THUIIOB, TOJIHBIE H
COKpaIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIUH HIYT
JI0 KOHIIA;
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c(hOPMHUPOBAHHOCTh YMEHHUH TPOBOJIUTH PEaKIMU, TOJATBEPKIAIOIINE KAaueCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACO3HABATH OTBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHMYECKHX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBHUTEIBHBIX PEaKIUil
MIOCPE/ICTBOM COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca ATUX PEeaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIIUU OT Pa3TUIHBIX
(hakTOpOB; XapakTep CMCIICHUS XHMHUYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3IACHCTBHS
(npunuun Jle [atense);

c(hOPMHUPOBAHHOCTh YMCHHH XapaKTepHU30BaTh XUMHUYECKUE IMPOIECCHI, JIeKANUE B OCHOBE
MIPOMBIIIICHHOTO TOJTy4SHHUSI CEPHOW KUCIIOTBI, aMMHaKa, a TaKkke CHOPMUPOBAHHOCTH MPEICTABICHUN 00
0OIIMX HAYYHBIX IPUHIIUIIAX W SKOJOTUICCKUX MPOOIeMax XUMUIECKOTO IPOU3BOJICTRA;

c(hOpPMHUPOBAHHOCTh YMEHHUH TMPOBOJUTH BBIYHCICHHS C WCIOIH30BAHHEM ITOHSTHS «MaccoBasi JOJIS
BEI[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYCCKUX PEAKIUAX, MACCHI BEIIEeCTBA WIIH
00bEéMa Ta30B MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WM OOBEMY OMHOTO W3 YYAaCTBYIOIIUX B
peaKIyu BEIIECTB, TEIUIOBOTO A(QeKra peaknud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAIIECHUS ¥ COXPAHCHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUW COONIONATh TpaBWja TOJB30BAHMS XHMHUUYECKOW TIOCYIOM W
nmabopaTopHbIM 00OpyZIOBaHMEM, a TakKe IMpaBuUiia OOpalleHuss C BEIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHYECKHX OITBITOB;

c(hOPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBITIOJIHATH XUMHUYSCKAN SKCIIEPUMEHT (pa3IoKeHHE
MEPOKCHIa BOJIOPOAA B MPUCYTCTBUH KaTajan3aropa, ONpeelieHHe CPEeIbl paCTBOPOB BEUIECTB C TIOMOIIBIO
VHUBEPCATLHOTO MHIUKATOPA, BIMSHHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIINH, PEeaKIIHH
MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIUu Ha Cylb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHWUS,
pelIeHrne SKCIIEPUMEHTATBHBIX 3aJ1ad 10 TeMaM «MeTaiuisl» u «HeMeTaisl») B COOTBETCTBHU C MPaBUIIAMH
TEXHUKHA OE30IMMacCHOCTU NMpHU OOpalieHUuH C BEIIeCTBAMHU W J1abOpaTopHBIM 000pYIOBAaHUEM, MPEICTABIATH
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (OopMe 3aluCH YpaBHEHUN COOTBETCTBYIOLIUX pEaKUMid |
(dbopMynupoBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 MH(GOPMAIUIO, MOIYyYaeMYyIo
13 pa3HbIX UCTOYHUKOB (CpeCTBa MACCOBOM KOMMYHUKaluu, IHTepHET U Ipyrux);

c(hopMUPOBAHHOCTh YMEHHI COOMIOAATH MTPaBUJIa SKOJOTHYECKH IIEIeCO00pa3HOTO MOBEACHHS B OBITY
U TPYIOBOW [EATEILHOCTU B LEISIX COXPAHEHHUS CBOEr0 3J0POBBbS M OKpPYXKAIOUICH HPUPOTHON Cpemsbl,
OCO3HaBaTh OIMACHOCTh BO3JCHCTBUS Ha JKMBBIE OPTaHU3MBI ONPENECNEHHBIX BEIIECTB, MOHHUMAs CMBICH
nokazarens [IJK, mosicHITh Ha mnpumepax crnocoObl YMEHBIIEHUS M MPEeJOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBHS Ha OPraHU3M YeI0BEKa.

COAEP/KAHUE OBYYEHUA
10 KITACC OPTAHUYECKAA XUMUIA

Teoperuueckue 0CHOBbI OPraHUYECKOH XMMHUHU

[Ipenmer opraHmdeckoil xumuu: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAUEHHWE B MOJYYEHHUU HOBBIX
BEIIECTB M MarepuayioB. Teopusi CTpoeHusi opraHumdeckux coenuHeHuii A. M. BytnepoBa, €€ ocHOBHBIE
nonoskeHusi. CTpyKTypHbIe (GOpMYIbI OPraHUYECKUX BeliecTB. [omomnorus, uzomepus. XuMuueckas CBs3b B
OpPraHMYECKHUX COCTUHEHHIX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiIaccUPHUKAIMK OpPraHUYeCKUX BemlecTB. HOMeHKmarypa OpraHuyecKux
CoemMHEHUH (cucTeMarnueckas) W TpUBUAIbHBIE Ha3BaHHS BAKHEWUIINX TMPEICTABUTENECH KIaccoB
OpraHMYECKHX BEIIECTB.

DKCIepUMEHTAIbHBIE METObl M3YYEHHUS BEIIECTB M HUX MPEBpAIllCHUi: O3HAKOMJIEHHE C OOpa3laMu
OpPraHMYECKHUX BEIIECTB W MaTepuajaMu Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYJ OPraHUYEeCKHX BEIECTB,
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HaOMIOZICHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX OIBITOB MO IPEBPAIECHUI0 OPraHMYECKUX BELIECTB IPHU
HarpeBaHuu (TUIaBJIeHHE, 0OYITIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM psa. MeTaH M 3TaH — MPOCTEHUIINE NPEACTaBUTEIN
QJIKAaHOB: (PM3MUECKUE M XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUs] U TOPEHHs ), HAXOKICHUE B MPUPOJE,
[I0JIy4YEHHUE U IPUMEHEHHUE.

ANKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH psl. OTWIEH M NpONWIeH — NpocTelne
MIPEJCTAaBUTENN AJIKEHOB: (PU3NUYECKHE U XMMHUECKHE CBOMCTBA (peakuu I'HIpUpOBaHUs, TaJOTEHUPOBAHUS,
rujipataliy, OKUCIEHUS U MOJIMMEpPU3allin), IOJy4YeHUE U IPUMEHEHUE.

Ankaguensl: OyraaueH-1,3 m metmnOyramuen-1,3: crpoeHue, BaKHEHIIME XUMHUYECKHE CBOMCTBA
(peakuust nmonuMepu3zanun). [lonyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBL.

ANKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKHUH psiA. AUETWIEH — MpocTeHIni
MIpECTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKHEe U XUMUUYECKUE CBOWCTBA (peaKkuy THIPUPOBaHUS,
raJIoreHUPOBAHUS, TUIpATALlUU, TOPEHMS), IOJTY4eHHE U TPUMEHEHUE.

Apensbl. beH3on: cocraB, cTpoeHue, GU3NUECKUe U XUMUYECKHE CBOMCTBA (peakluy rajJoreHupoBaHUs
U HUTPOBAaHHUA), IOJIY4YE€HHE U NpPUMEHEHUe. Jonyon: cocmae, cmpoeHue, ¢husudeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUPOBaHUs U HUMPOBAHUs), noayueHue u npumerenue. TOKCUUHOCTb apeHOB.
I'eneTnueckas cBSA3b MEXKY YIVIEBOJIOPOIaMU, IPUHAAISKAIIUMHU K PA3IMYHBIM KJlaccaMm.

[IpuponHbie UCTOUHUKH YIiIeBOI0pooB. [lpupoauslii ra3 u nomyrHele HedTsHbIe Ta3bl. Hed1h u e
npoucxoxaenue. Crocodbl nepepaboTKu HePTH: MEPEeroHka, KPeKUHr (TepMUYECKUM, KaTaTuTHYECKHI),
nupoaus. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIIEHHOCTH U B ObITY. KamMeHHBIH yroib
U IPOAYKTHI €ro nepepaboTKH.

DKcleprUMEeHTaIbHbIE METO/bl M3YYEHHUS! BEIIECTB M UX MPEBpAllleHUii: O3HAKOMJIEHHE ¢ 00pa3lamMu
IU1acTMace, Kay4ykoB M pe3uHsl, komuiekuuu «HedTe» u «Yromnb», MOAEIMpOBaHUE MOJIEKYI YIIIEBOAOPOIOB
U TaJIOr€HONPOU3BOIHBIX, IPOBEICHNE PAKTUYECKON pabOThl: MOJIyYEHHE ITUIIEHA U U3YyYE€HHE €r0 CBOMCTB.

PacuérHrle 3agaun.

Beruncnenus no ypaBHEHUIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BELIECTBA
WIM NPOJYKTa PEAKIMU MO0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJAHBIX BEIIECTB WIH
MIPOJTYKTOB PEAKITUN ).

Kucaopoacoaep:kaumue opranudecKue coeJuHeHUus!

IIpenenbHble OJHOATOMHBIE CHMPTHL. MeETaHON M 3TaHOJN: CTPOEHHE, (PU3NYECKHEe M XUMHUYECKHE
CBOMCTBA (PEAaKLMU C aKTUBHBIMU METaJUIaMH, FaJIOr€HOBOIOPOJaMH, TOpEHHE), TpuMeHeHne. Boaopouble
CBSI3M MEXY MOJIEKYIaMH CIIUPTOB. J[elicTBHE MeTaHoIa U 9TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaroMHple CHOUPTHI. ODTUICHIJIUKOJIb W DIUMLEPUH: CTPOCHUE, (PU3MUECKUE M XUMHUYECKUE
CBOMCTBA (B3aMMO/IEIICTBHE CO LIETOYHBIMU METAJIJIAMU, KAaUECTBEHHAsl PeaKiMsg Ha MHOIOATOMHBIE CIIUPTHI).
JleiicTBue Ha opraHu3M 4enoBeka. [IpumeHeHne mmnepuHa U STUICHITIUKOIIS.

@deHos: CTpOEHUE MOJEKYIbl, (QU3MYECKUe U XUMHUYECKue cBoicTBa. TOKCHYHOCTH (heHona.
[Ipumenenue ¢peHona.

Anpnerunpl U kemonwi. DopManbleruj, aneTaibIeru]: CTpoeHue, (U3NUYEeCKHe M XUMUYECKHE
CBOMCTBA (PEeaKLUU OKHCICHUS U BOCCTAHOBJICHUS, KAU€CTBEHHbIE PEaKI1H), IIOJIyYeHUE U IIPUMEHEHHUE.

OIHOOCHOBHBIE IpeJiesibHbIEe KapOOHOBbIE KUCIOThl. MypaBbHUHAs M YKCYCHas KUCJIOTBI: CTPOEHHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME JUIsl Klacca KUCJIOT, peakius STepu(HKalun),
nojiyueHue u npumenenue. CreapuHoBasi U OJIEMHOBAs KUCIJIOThI KaK MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBlj1a Kak COJIU BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEe IEHCTBHE.

CnoxHble 3QUpbl KakK IMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [Maponu3 cioxHbIX 3¢GupoB. Kupsl.
I'mpponns xxupos. IIpumenenne xupoB. buonorudeckas posb KUpOB.

VreBonpl: cocTaB, Kiaccu(UKalus yrieBoAoB (MOHO-, JAW- UM Iojucaxapuiael). [moko3a —
npocTedimmii MoHOcaxapuj: OCOOEHHOCTH CTPOEHHS MOJEKYIbl, (U3MUECKHe M XUMHUYECKHE CBOHCTBA
(B3aumopeiicteue ¢ ruapokcugaoMm wmenu(ll), okucnenue ammmadHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTAHOBJIEHHE, OpOXKEHUE IVIIOKO3bI), HAXOXKJAEHHE B MpPHUPOAE, NPUMEHEHHe, OMOJOoTHYecKas poJlb.
®ortocunTe3. PpykTo3a KaK U30MEP INIFOKO3HI.
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Kpaxman u nenronosa kak npupoasble nonuMmepsl. CTpoeHre KpaxMaia U Heuitoia03bl. Puszndeckue u
XMMHMUYECKHUE CBOMCTBA Kpaxmaia (TMIpoju3, KaYECTBEHHAs PEAKIMs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl M3YUCHHs BELIECTB M MX NpPEBpAllCHHUN: MpOBEICHHE, HAOMIONCHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAaKLUU OJHOATOMHBIX CIIUPTOB
(oxucnenue osrtanona okcugom Memu(ll)), MHOroaroMHbIXx CHUPTOB (B3aUMOJACUCTBUE IHLEPUHA C
runpokcuom menu(l1)), anmpaeruioB (OKucIeHHe aMMHaYHBIM pacTBOpoM okcua cepedpa(l) u ruapoxcuaom
meau(ll), B3anmonelicTBue Kpaxmaia ¢ MOJOM), TIPOBEIACHHE NMPAKTUYECKOW pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOU KHCJIOTBI.

Pacuérnbie 3anaun.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakluu (Macchbl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIECTBA
WIA TIPOAYKTa PEAaKIHU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WIIH
MIPOAYKTOB PEAKIINH).

AzoTcoaeprkalire opraHM4ecKie coeINHEHNUS.

AMUHOKHUCIIOTHI KaK aM(OTepHble OpraHuyeckue coennHeHus. Ousnueckue 1 XuMUYECKUE CBOMCTBa
aMUHOKHCIIOT (Ha MpuMepe MIMIHMHA). bruonornyeckoe 3HaueHre aMUHOKHUCIIOT. [TenTuapl.

benku kak npupoaHble BBICOKOMOJIEKYISIpHbIE cOelAMHEHUs. [lepBuuHas, BTOpUYHAs U TpPETHUYHAsS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBAa OEIKOB: T'MAPONMU3, JIEHATypallus, KaueCTBEHHBIE PEaKIUH Ha
OenKu.

DKCIepUMEHTAIbHbIE METO/bl M3Yy4eHHUS BELIECTB M MX IMpeBpallleHUi: HaOIoIeHHe U OIMCaHHe
JIEMOHCTPAIIOHHBIX OTBITOB: J€HATypalys OeIKOB IPU HArpeBaHUU, IBETHBIE PEAKIINH OEJIKOB.

BrbicokomosiekyIsipHbIe cOeANHEHUsI

OcCHOBHBIE TOHSATHS XUMHH BBICOKOMOJIEKYISIPHBIX COEIMHEHUIl: MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, CTeNeHb [OJMMEpPHU3alluy, CpeaHsisi MoJeKkylnsipHas wmacca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH — MOIMMepU3alisl U MOJIUKOHASHC AL

DKcleprUMEHTaIbHbIE METOJbl M3YYEHHUS! BEIIECTB M UX MPEBpAllleHUii: O3HAKOMJIEHHE ¢ 00pa3lamMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss MeXOpeAMETHBIX CBSA3€H TMpU HW3YYEHUU oOpraHudyeckod xumuu B 10 Kiacce
OCYIIIECTBIIIETCS YE€pe3 HCIOJb30BaHHE Kak OOIIMX E€CTEeCTBEHHO-HAYYHBIX NOHATHUM, TaK M TMOHATHUH,
SIBIISIOLUXCS CUCTEMHBIMU JJIs1 OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SIBIICHUE, HAyYHBIM (hakT, rUnoTes3a, 3aKOH, TEOpHUs, aHAIH3,
CUHTE3, Kilaccu(ukanus, nepuoauyHOCTb, HAOIIONEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTTMPOBAHHE.

Odusznka: MaTepus, SHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, JHEPTeTUUECKUN yPOBEHb, BELIECTBO,
Te0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKHE BETMYMHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opranusm, ouocdepa, oOMeH BelIecTB B opraHusme, (HOTOCHHTE3, OMOJOTHYECKH
aKTUBHBIC BellecTBa (OCIKH, yITIEBOIbI, )KUPHI, DEPMEHTHI ).

I'eorpadusi: MuHepabl, rOpHbIe TOPOIbI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonorus: mnuIIeBblE MTPOAYKTHl, OCHOBBI PAIIMOHAIBHOTO TIHTaHUS, MOIOIIUE CPEICTBa,
JIEKapCTBEHHBIE 1 KOCMETHYECKHE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernueckne 0OCHOBBI XUMHH

XuMuyeckuid sneMeHT. AtoM. Sapo atoma, HM30TOMBL. DNEKTpOHHAs 000JI0YKa. DHEpPreTHYecKHe
YPOBHH, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, O- smemMenThl. OCOOEHHOCTH pachpeie/ieHHs HIEKTPOHOB 0
OpOHUTANIAM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPHOA0B. DNEKTPOHHAS] KOH(UTYpaIUs aTOMOB.

[lepuonnueckuii 3akoH u [leprnoauyeckas cucrema xumudeckux anemeHToB 1. 1. MenaeneeBa. CBs3b
MepUoOaNYECKOro 3akoHa M llepmommueckoit cucrembl xumuuyeckux sneMmeHToB JI. M. MenpeneeBa c¢
COBPEMEHHOU Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
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0o0pa3yeMbIX MMM TMPOCTBIX W CIIOKHBIX BEIIECTB IO TpyNIaM W IMepHojaM. 3HAYCHHE NEPHOAUICCKOrO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. Buabl XuMUYeckoil CBs3M (KOBaJIGHTHAsl HEMOJSIpHAs W
NOJISIpHAs, MOHHAsS, METaJUIn4ecKas). MexaHn3mbl 00pa30BaHNs KOBAJIEHTHOW XUMHUECKON CBsI3U (0OMEHHBII
U JOHOPHO-aKUENTOpHbIN). Bomoponnas cBs3b. BameHTHOCTh. nekTpooTpuuaTebHOCTh. (CTENeHb
okucneHus. oHbI: KATUOHBI U AHHOHBI.

BemectBa MONEKyJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMs. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIX cuctemax. MICcTUHHBIE M KOJUIOUIHBIE pacTBOPHL. MaccoBasi J10Jisl BELIECTBA B
pacTtBope.

Knaccupukanmst HeopraHMuecknx coeauHeHWd. HomeHkiaTrypa HEOpPraHMYECKHX  BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUUECKUX BEIIECTB, MPUHAICKAIINX K PA3TUYHBIM KJIaccaMm.

Xumunyeckass peakuus. Krmaccupukanus XMMHUECKMX peakuuil B HEOPraHMYECKOM M OpraHUuYecKoil
XUMUHU. 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBPAICHUS YHEPTUU MPU XUMHUYECKUX
peaKIusX.

CxopocTh peakiuy, €€ 3aBUCUMOCTb OT paziIu4HbIX (pakropoB. OOpaTuMble peakiuu. XUMHUECKOEe
paBHOBecHue. PaKTOPbI, BIUSIONINE HA COCTOSIHUE XUMUYECKoro paBHoBecHs. [Ipunuun Jle [latense.

Onexrponutuyeckass aucconnauus. CuibHble M ciadble 31eKTpoiauThl. Cpena BOAHBIX pPacTBOPOB
BEIIECTB: KHUCJIasl, HEUTpasbHasl, IIEJI0YHAs.

OKHCIIUTENTEHO-BOCCTAHOBUTEILHBIE PEAKITUH.

DOKCTepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB W WX MPEBpAIICHUN: JIEMOHCTpAIHs TaOIuIl
«Ilepnonnueckas cucrema xumudeckux oanemeHToB . WM. MenzaeneeBa», wu3ydeHHe Mojeen
KPUCTATMYECKUX PEMETOK, HAOMIONEHWE W ONMUCAaHUWE JEMOHCTPAIIMOHHBIX M JA0OpPAaTOPHBIX OIBITOB
(pa3znoxeHue MePOKCHIa BOJOPOIa B MPUCYTCTBUU KaTaJIM3aTOPa, OMPEACIICHHE CPEbl PACTBOPOB BEIIECTB C
MIOMOIIbIO YHHUBEPCATbHOIO HHIMKATOPA, PEaKIMM MOHHOTO OOMEHa), MPOBEACHHE MPAaKTUYECKOH padoThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKOM peaKinm.

PacuérHrle 3agaun.

Pacuérel o ypaBHEHUAM XMMUYECKHX PEAKLUH, B TOM YHUCIE TEPMOXUMHYECKUE PAaCUETHI, PACUETHI C
HCIIOJIB30BAHNUEM MTOHATHUS «MACCOBAs JA0JIS BELIECTBAY.

Heopranuueckasi xumus

Hemerannel. [lonoxenue nemeraisioB B Ilepuogmyeckoit cucteMe Xxumudeckux snemeHToB [ U.
MennieneeBa ¥ 0COOEHHOCTH CTpoeHHs aroMoB. Du3nyeckue CBOWCTBA HEMETAIOB. AJIOTPONHUS
HEMETAJLJIOB (Ha MpuMepe KUCIopoaa, cephrl, pocdopa u yreposa).

XUMUYECKUE CBOICTBA Ba)KHEHIIMX HEMETAUIOB (TaJloT€HOB, Cephl, a3oTa, ¢gocdopa, yriepoiga H
KpEMHUS1) ¥ UX COCAMHEHUN (OKCHUOB, KUCIOPOJICOAEPKAIIUX KUCIIOT, BOAOPOAHBIX COCTUHEHU).

[IpumeneHne BaXKHEUIIINX HEMETAUIOB U UX COCIUHEHUN.

Meramnel. Ilonoxkenue wmeraiioB B Ilepuogmueckoid cucreme xumudeckux anemenrtoB [[. .
MenneneeBa. OcoOEHHOCTH CTPOEHUSI SNEKTPOHHBIX 000JI0YeK atoMOB MeTayuioB. OOmme dusnueckue
cBoMcTBa MeTa/u1oB. CIulaBbl METAIIIOB. DIEKTPOXUMUYECKUN sl HAIPSHKEHU METAIIJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHINIMX META/UIOB (HATPUH, KalWi, KaJbLWA, MarHui, allOMAHUN, ITHHK,
XpOM, KeJe30, MeJlb) U UX COCIUHEHUI.

O61ue crioco6bl nomyyeHust MetaioB. [IpuMeHeHre MeTanioB B ObITY U TEXHHKE.

OKCHepUMEHTalbHbIE METOJAbl H3YYEHHsS BEIIECTB M MX IMPEBpPALICHUH: HW3YYEHHUE KOJUIEKIUU
«MeTannel ¥ CIUIaBbl», OOPa3IOB HEMETAIJIOB, pEIICHHE JKCIEPUMEHTANBHBIX 3a/a4, HAONIOCHHE WU
OTHCAaHUE JEMOHCTPAIMOHHBIX U J1aOOPaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHUIA AaTIOMUHUS C
pacTBOpaMu KUCJIOT U IIeNIouei, KadeCTBEHHbIE PeaKIIMM Ha KaTHOHBI METAJLIOB).

PacuérHrble 3agaun.

Pacuérel maccel BemiecTBa MM 00ObEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WM
00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMaA, KOIMMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIMHU, €CIU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb
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Posib xuMuu B 00ecre4eHMH SKOJIOTMYECKOM, SHEPreTUUECKOW M MMILEBOM 0e30MacHOCTH, pa3BUTHU
MeauuuHbL. [IoHATHE 0 HaydHBIX METOJAX IMO3HAHMS BELIECCTB U XMMUYECKUX PEAKIUN.

[IpencraBienus 00 0OMKX HAYYHBIX MPHHLIUIIAX TPOMBIIIJICHHOTO HOTY4EHHUs BAKHEHIITNX BEIIECTB.

UYenosek B MUpE BELIECTB U MaTepUAJIOB: BaKHEUIINE CTPOUTEIBHBIE MaTepUasbl, KOHCTPYKLIIHOHHBIE
Marepuaibl, KPaCKH, CTEKJIO, KepaMUKa, MaTepualbl U1 JICKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI0OpeHUs.

XHMHMS W 30pPOBbE YEJIOBEKA: IPAaBWIA HCIONb30BAaHUs JIEKAPCTBEHHBIX IIPENAaparoB, IIPaBUIIA
0€30IaCHOTO MCIOJIB30BAHUS MPETAPaTOB OBITOBOM XMMHUHU B TIOBCEIHEBHOM YKU3HH.

Me:xnpeaMeTHbIE CBA3H.

Peanuzanus MexXImpenIMeTHBIX CBA3€H NMpH U3ydeHUM oOlell U HeopraHudyeckod xumuu B 11 kiacce
OCYIIECTBIIIETCA YE€pe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAyYHbIX IMOHATUN, TaK U TOHATHUH,
SIBIISIFOLUXCS CHCTEMHBIMH JUIS1 OTAEIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0uue ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4HBIM (aKT, rumores3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJIacCU(pUKAIHS, TEPUOTUIHOCTD, HAOIIOAEHNE, SIKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SBJICHHE.

®usuka: wMarepus, DSHEpPrus, Macca, aroM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
PaZv0aKTUBHOCTh, MOJIEKY/a, YHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSHUE
BEIIECTBA, PU3NUECKUE BEJIUYNHBI U €TUHULBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: xnerka, opraHusM, 3KocucTeMa, buocdepa, MaKpo- U MUKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OpPraHU3ME.

I'eorpadusi: MuHepabl, rOpHbIE OPOIbI, TIOJE3HbBIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHomorus:: XUMHYECKass IPOMBINIJIEHHOCTb, METAJUIYPrUsi, MPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepuasoB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJACTBO, MHIIEBAs IMPOMBIIIEHHOCTh, (apMaleBTHYecKas
MIPOMBILIUIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX IIpErnaparoB, IPOU3BOJACTBO  KOHCTPYKIIMOHHBIX
MaTepHaloB, AEKTPOHHAS POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJinyecTBO 4acoB Bunst Bupngl, hopmsr OJEeKTPOHHbIE OcHOBHBIE
JCATCIIBHOCTHU KOHTPOJIsL 1 OBBLIC HaIlrpaBJICHUS
Kont IIpak P (uuachp ) P
O6pa30BaT€.TH)H BOCIIUTATCIIbHO
Ne HaumeHoBaHMe pa3iesioB U TeM pPoJIb THYEC P — i IesTeEHOCTH
n/m | mporpamMmbl Bcero HbIE KHe
pador | pabor
bl bl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUH
Camocrosten | bubmuoreka | OKomorudecko
pHas padora, | IIOK ¢
. BOCIIUTAHHUE.
Perrenue 3amau, TECT httQS//mYSC Iennoctu
[Ipenmer oprannueckoi xumuu. Teopus JHCKyCCHS hool.edu.ru/ hayHoro
1.1 CTPOEHHS OPraHMYECKUX COeTMHEHUN A. M. 3 IPOCMOTP HOSHAHIA.
Bytneposa BHJCO, IMarpuoruteck
NIpe3CHTaLH,
(0[]
BOCIIMTAHUEC
Hroro no pazneny 3
Paznen 2. YuieBonopoabl
Camocrosaren | bubnuoreka DKojoru4uec
bHas padora OK KO€
Pemenue 3anay, p > |1
TECTHPOBAHEE, TECT https://mysch | BocmnuTanue
KN, ool.edu.ru/ . llennoctu
2.1 [IpenenbpHbIe yrIeBOAOPOIbI — AJKaHbI 2
HpOCMOTP HAy4HOTO
BUJCO, [IO3HAHUS.
MIpE3eHTaluN
ITarpuornue
CKOE
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BOCIIMTAaHHUC

Camocrosten | bubnmuoreka DKOJ0THYEC
pHas padora, | [IOK Ko€
TECT, https://mysch | BocrnuTanue
Pemenue 3amay,
TeCTHpOBAHHE npakrudecka | 0ol.edu.ru/ . llennoctn
59 HenpenenbHbie yriieBOJOPOIBI: AIKEHBI, JIEKIIH, s paborta HAy4YHOTO
' aJIKaJIUCHBI, aJIKUHBI NPOCMOTP IMO3HaHU4.
BHICO, [Marpuornde
[IPE3EHTaLUU
CKOe
BOCITHMTaHHE
Camocrositen | bubnmmoreka DKOJIOTHYEC
pHas padora, | [{OK Koe
TECT https://mysch | BocrnuTanue
Pemenue 3amay,
TecTpOBaHHE ool.edu.ru/ . llernoctu
JICKLUA, HAYYHOTO
2.3 ApomaTthuecKue yriaeBoA0POIbI e
HPOCMOTP MMO3HaHUA.
BHZICO, [Marpuornue
IIPEe3EHTaLU1
CKOe
BOCIUTAHHUE
Camocrositen | bubnmuoreka DKOJIOTHYEC
Pemmenue 3anay,
bHas padora, | [IOK KOe
TECTHPOBaHUE,
— TECT, https://mysch | BocmnuTanue
94 [IpupoHbIe HICTOYHUKH YITIEBOJOPOJOB U UX TPOCMOTP KoHTposibHas | 00l.edu.ru/ . llennoctn
' nepepaboTKa BUICO, pabora Hay4YHOTO
TMpE3EHTaAlN MO3HAHMAL.
Konrponbehas
ITarpuornue
pabora
CKOe
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BOCIIMTAaHHUC

Hroro no paszneny

13

Pa3nen 3. Kucsioponconep:xaiue opranndeckne coequHeHHst

Camoctosaren | bubnuorexa DKOJIOTHYEC
pHas padora, | [IOK Ko€
TECT https://mysch | BocmnuTanue
Jlexups, ool.edu.ru/ . llernoctu
MPOCMOTP
HAy9IHOTO
3.1 Crniuptel. deHon 3 BHJIEO, b
MO3HAHUSL.
Mpe3eHTalluH,
TECTHPOBaHHE Harpuoruye
CKOE
BOCITUTAHHE
CamocTtosaren | bubnuorexa DKOJIOTHYEC
pHas pabora, | [IOK KOe
Pemenne 3agay, .
TECT, https://mysch | BocmuTanue
TECTHPOBAHUE,
r— npaktudecka | 00l.edu.ru/ . Hennoctu
3.9 Anpaerunbl. KapOoOHOBBIE KUCIOTHI. . pOCMOTp s paborta Hay4YHOTO
' Crnosxxnble 3(UpBI BHJIEO, MMO3HAHMSL.
MIPE3EHTaLHH, [larproruye
[IpakTnueckas
CKOE
pabora
BOCIIUTAHHE
Pemenne 3ama4, | Camocrositen | bubnuoreka DKOJIOTHYEC
TCCTHPOBAHHC, pHas padbota, | [IOK Koe
JIEKIIHS .
3.3 YrieBobl 3 pocyoTp TECT, https://mysch | BocnuTanue
BHIEO, KOHTpoJbHas | 00l.edu.ru/ . Hennoctu
Mpe3eHTalnH, pa60Ta HAay4IHOTI'O
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Konrponbshas MO3HAHUSL.
pabora [Marpuotnue
CKO€
BOCIIUTAHUE
Wroro mo pazaeny 13
Pasnen 4. A3orconep:xaniue opranudeckue coeTuHeHust
Camocrosten | bubmmoreka | Dxomormuec
pHas padora, [IOK Koe
TEeCT https://mysc | BocmuTaHue
Pemenue 3amauy,
TecTupoBaHHe, hool.edu.ru/ | . IlemHocTH
JIEKIIUA, HAY4YHOTO
4.1 AMuHBl. AMHHOKHCIIOTEL. benku 3 v
MpoCMOTp IIO3HaHUA.
BHZICO, [Marpuotnye
MpEe3eHTalUN
CKO€
BOCIUTAHHUE
Hroro no pazneny 3
Paznen 5. BbicokoMoJIeKYIsIpHBIE COETUHEHUS
CamocTosTen Bbubnmuoreka DKoJIoruuec
bHas pabora, LHOK KOe
Perenue 3aiad, TECT https://mysc | BocmuTaHue
TeCTHpOBAHNC, hool.edu.ru/ | . IlesHoctu
JICKITUS
51 [Tnactmaccel. Kayayku. Bonokna 2 HAy4YHOTO
MIPOCMOTP
— MMO3HAHUA.
TIpE3eHTALN [Tatpuornue
CKO€
BOCIIUTaHHE
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Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34
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11 KJTACC

KoJin4ecTBO 4acoB Bunst Bupngi, hopmer OJEeKTpOHHbIE OcHOBHBIE
JCATCIIBHOCTH KOHTPOJIsA o OBBIC HaItpaBJICHUA
Kon IIpa P (wacpp ) P .
06pa30BaT€.TH)HI)I€ BOCIIMTAaTCIbHOU
TPOJ | KTH
Ne HaumeHoBaHMe pa3iesioB U TeM p peCYpChI ACATETEHOCTH
bHBI | 4YecK
n/n MPOrpamMmmbl Bcero
e ue
pado | pado
ThI ThI
Paszpnes 1. Teopernyeckue 0CHOBbI XMMUM
DKOJIOTHYECKOE
Pemenune BOCIIUTAHHE.
Crpoenue atomoB. [lepronnueckuii 3ajnad, bubnuorexa [Hennoctu
11 3akoH u Ilepuoanueckas cuctema 3 TECTHPOBAHS, | CamocrosrensH | 1JOK HAy4HOTO
. JICKLUS
XUMUYeCcKuX 31ementoB J1. W. HpoCMOTp ast pabota, TeCT https://myschool | mo3nanus.
Menneneesa BHJIEO, .edu.ru/ [TarpuoTHuecko
NPE3CHTAMHA € BOCIIMTaHUC
DKOJOTHYECKOE
Pemenue BOCITUTAHHE.
3ajad, bubnuoreka Llennoctu
TECTUPOBAHHE,
19 Crpoenue BemiectBa. MHOTOOOpasue 4 P CamocTosiTeNbH HOK Hay4yHOTO
. JICKIUA
BEIECTB HpocMoTp ast pabora, TeCT https://myschool | mno3HaHwUs.
BHICO, .edu.ru/ [TarpuoTHYecKo
Tpe3eHTalun € BOCITUTAHHE
13 X 6 ) ) Pemenne CamocrosarensH | bubmuoreka OKonornyecKoe
. MMUYECKUE PEaAKIIHH 3aj1a4, BOCIITAHIIE
rectupoarme, | 1 pabota, TecT, LHOK
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JEKIHs KOHTPOJIbHAS https://myschool | Llennoctn
TpOCMOTp pabora .edu.ru/ HAay4YHOTO
BHJICO,
HpeserTas [IpakrTrueckas [IO3HAHUS.
Komrpomssas | PaboTa [TarpuoTnyecko
pabora € BOCIIUTaHUE
IIpakTuueckas
pabora
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi Xumust
Perrenue CamocTosTeNIbH DKOJIOTHIECKOE
3a7au, ast pabota, TecT, BOCITHTAaHHE.
pocMOTp MIPaKTUYECKast bubnuoreka Ilernoctn
BUJICO.
21 M 5 10, pabora [TOK HAyJHOTO
. €TaJlJIbI MIpE3CHTALUN .
TecTUpOBaHIIe, https://myschool | mo3nanus.
eKus .edu.ru/ [TarpuoTHuecko
IIpakTrueckas € BOCIIMTAaHUE
pabora
Peurenne CamocTosiTeNbH DKOJIOTHYECKOE
sanad, ast pabora, TecT, BOCIIUTaHHE.
TECTHPOBaHUE,
KOHTPOJIbHAS Llennoctn
IIpOCMOTP 6 bubnuoreka
BHJIEO, pabora LOK Hay4YHOTO
2.2 Hemeraibn 9 npesenrammy, | lIpaKTuyeckas https:/myschool IIO3HAHMSL.
TIEKIHst pabora d ; | [TaTpuornuecko
.edu.ru
KontponpHas B € BOCIIUTaHHE
pabora
IIpakruueckas
pabora
53 CBs13b HEOPraHUYECKUX U 5 Pemenue CamocTosITeNbH bubnnoreka DKOJOTHUYECKOE
' OpraHUYEeCKHUX BEIECTB 3ajad, ast pabora, TecT, HOK BOCIIUTAHHUE.
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TECTHPOBAHNUE, | [IPAKTHYECKAs https://myschool | IlennocTu
TICKTTHA pabora .edu.ru/ HAYYHOTO
HIPOEMOTP MO3HAHUS
BHJIEO, ’
npeseHTaIIH [Tarpuornuecko
¢ BOCIIUTAHUE
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3HbL
DKOJIOTHYECKOE
Pemenune
saa, BOCITUTaHHE.
Tectuposann | CaMOCTOSITENBH bubnunoreka [Hennoctu
e, JIEKLWs, ast paboTa, TECT. OK Hay4YHOTO
3.1 XuMUS U KHU3Hb 3 P ’ > | 1 v
IpOCMOTP npaKTHYeCcKast https://myschool | mno3naHwusL.
BHIICO, pabora .edu.ru/ I[larproTHyecko
MIpEe3EHTaLUN
€ BOCITUTaHHE
Hroro mo pazaeny 3
OBIIEE KOJIMYECTBO YACOB I10 33

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koun
. Tema ypoka 4ecTB Jlata paxT
0
4acoB
1 [Ipenmer opraHM4ecKol XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE 1
Y 3HaYEHUE
9 Teopust CTpoeHU OpraHUYECKuX coeauHeHni A. M.
bytnepoBa, €€ 0CHOBHbBIE MOJOKEHUS 1
[Ipencrasnenne o KIacCUPUKAIMNA OPraHUYECKUX BEIIECTB.
3 Homenkiarypa (cucremarnueckas) ¥ TpUBHAIbHBIC HA3BaHUS 1
OpraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM PSITT 1
5 MertaH 1 3TaH — IPOCTEUIINE MPEACTABUTEIN aTKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENIN AIKEHOB 1
8 [Ipaktuueckas padora Ne 1. «[lonydenue sTuneHa u
W3y4YEHHE €r0 CBOMCTBY» 1
9 Ankamuensl. byranuen-1,3 u metunOyraauen-1,3.
[Tony4yeHne CHUHTETUYECKOTO KaydyKa U PE3HHBI 1
10 AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH
pAan. AlleTHIEH — NPOCTEHIIUN TPEACTABUTEND ATKUHOB 1
11 Brluncnenus o ypaBHEHUIO XUMHUYECKON PeaKLNU 1
12 Apenbl: 6eH30J1 U TOIyoJl. TOKCHYHOCTh apeHOB 1
13 I'eneTnyeckas CBA3b yIJIEBOJOPOAOB, IPUHAIIEKALIUX K
pa3IMYHBIM KJIaccaMm 1
[IpupoaHbie HICTOYHUKH YITIEBOAOPOIOB: MPUPOIAHBIN T'a3 U
14 MOMYyTHBIE He(PTsAHBIE ra3bl, He(PTh U MPOAYKTHI €€ 1
nepepaboTKu
[IpupoaHbie HICTOYHUKH YITIEBOAOPOIOB: MPUPOIAHBIN T'a3 U
15 MoNyTHbIE He(TAHBIE Ta3bl, HE(YTh U MPOTYKTHI €€ 1
nepepaboTKu
16 Konrponrshas padora no pasaeny «YrieBoJa0pOabh) 1
17 [IpenenbHbIe 0OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJL.
BonopoaHas cBs3b 1
18 MHoOroaToMHbI€ COUPTHI: STHUJICHIIIUKOJIb U TIIULEPUH 1
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DeHOo: CTPOCHUE MOJICKYITBI, PU3NUYECKUE U XUMUICCKUE

19 . 1

CBOWCTBA, IPUMECHEHHUE
20 Anpaeruapl: GopMaIbACTUA U alleTaIbICTH . AIIETOH 1
21 OnHOOCHOBHBIE TIPEACTbHBIC KAPOOHOBBIC KHCIIOTHI:

MypaBbHHAS U YKCyCHAS !
29 [Tpakrrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOU

KHCIIOTBI» 1
93 CreapuHOBas U OJICMHOBAsI KHCIIOTHI, KaK IPEICTABUTEITN

BBICIIMX KapOOHOBBIX KHCIIOT !
24 MpbUia KaK COJTU BBICITUX KAPOOHOBBIX KUCIIOT, KX MOFOIIEE

JNEUCTBUE 1
25 CrnoxHble 3¢upbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT.

I'uaponus cnoxHbIX 3UpoB 1
26 Kupsr: ruponus, npuMeHeHne, OMOJI0TUYeCcKast poJib )KUPOB 1
97 VYrneBojpl: cocraB, kiaccupukanus. Baxuneimne

MIPEACTaBUTEINHN: TIFOK03a, (PpyKTO3a, caxapo3a !
28 Kpaxmai u 11eimiroio3a Kak MpupoIHbIEC TOJTMMEPHI 1
29 KonTponbHas padota mmo pazueny «Kucnopoaconepxamniuie

OPraHWYECKHUE COCTUMHEHUS) !
30 AMUHBI: METUJIAMUH U aHUJIUH 1
31 AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHu4ecKue

coeMHEeHus, UX Ouonornueckoe 3HadeHue. [lentumpl 1
32 benku kak npupoaHbIe BBICOKOMOJIEKYIISIPHBIE COEIUHEHUS 1
33 OcHOBHbBIE OHATHSA XUMHH BHICOKOMOJIEKYIISIPHBIX

COEeqUHEHUN 1
34 OcHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX

coenuHeHuil. [lmacTmacchl, Kayuyyku, BOJOKHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Ne Koaunu
Tema ypoka
n/n €CTBO
4acoB
1 XUMUYECKUH dIeMEHT. ATOM. DIIEKTPOHHAS KOH(PHUTYpaIis aTOMOB 1
[Tepuonnueckuii 3akoH u [leproanyeckasi cucTeMa XUMHUYECKHX
2 anemeHToB J[. 1. MeHeneeBa, ux CBsI3b C COBPEMEHHOMN TEOpUEHN 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX
3 COEIMHEHUH 10 TPYyIIaM U eproaM. 3HaYeHHE MePUOIMYECKOTO 3aKOHa 1
U CUCTEMBI XUMUYECKuX 37eMeHTOB J[.M1. MenneneeBa B pa3BUTUN HAyKU
4 Crpoenue BemiecTBa. XUMHUECKas CBS3b, €€ BUbI; MEXaHU3MbI i
00pa3oBaHMs KOBAJIEHTHOM CBsI3U. BomopoaHas cBs3b
5 BanentHocts. DnexkrpoorpuniareabHOCTh. CTENeHb OKUCICHUS.
BemecTBa MOJIEKYIIIPHOTO ¥ HEMOJIEKYSIPHOTO CTPOCHUS 1
6 [Tonsatue o aucepcHbIX cucTeMax. VICTUHHBIE M KOJUTOUTHBIE PACTBOPBHI.
MaccoBas 71071 BEIIeCTBa B PaCTBOPE 1
7 Knaccudukamus u HoMeHKIaTypa HEOPTaHUIECKUX COETUHECHH.
I'eneTnyeckas CBSA3b HEOPraHUUECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB 1
Knaccudukarus XuMudecKkux peakinii B HEOPraHMIeCKOU 1
8 OPraHN4YeCcKON XMMHUH. 3aKOH COXPAHEHUSI MACChl BEIIIECTB; 3aKOH 1
COXPaHEHMS U MPEBPAILICHUS SHEPTUHU TPU XUMUUYECKUX PEAKIHAX
9 CxopocTts peakiuu. OOpaTuMble peakiiui. XUMHUECKOE PABHOBECHE 1
10 [Tpaktuueckas padora Ne 1. «BnustHue pa3nudsbix GakTopoB Ha
CKOPOCTb XUMHYECKOU pEeaKIun» 1
DneKkTpoiauThuecKkas auccoruanus. [lonsitue o BOnopoHOM mokazaresne
11 (pH) pactBopa. Peakiiuu noHroro oomMeHa. ['uaponn3 opraHndecKux u 1
HEOPraHUYECKHX BEILIECTB
12 OKHCIIUTETEHO-BOCCTAHOBUTEIbHBIC peakiuu. [lonsaTue 00 anekTponse
pacIuiaBoB U PacTBOPOB CoJIeH 1
13 Konrponbshas padora no pazneny «TeopeTndeckue 0CHOBBI XUMUN 1
Mertannel, ux noyioxxeHue B [lepruoanueckoit cucTeMe XUMHUYECKHUX
14 anemenToB J[. M. MenneneeBa u 0cCOOEHHOCTH CTpOeHHS atoMoB. O0IHe 1
(hM3MYeCKre CBOMCTBA METAIIJIOB
15 CruiaBbl METAIIIOB. DIEKTPOXUMUYECKUN sl HAPSHKEHU METAIITIOB 1
16 XUMUYECKHE CBOMCTBA BAKHEHIITUX METAJIOB (HATPHii, KaJuil, KalbIUH,
MarHui, aJJlOMUHUN) U UX COCAMHEHUN 1
17 XHUMHUYECKUE CBOMCTBA XPOMA, MENU U UX COCTUHEHUN
18 XUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX COCAUHCHMI
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[Ipaktudeckas padora Ne 2. "Pemienne skciepuMeHTaIbHBIX 3a/1a4 110

19 Teme «Metaypi»" 1
20 Hewmerannel, nx nonoxenue B [lepruoandyeckoil cuCTeMe XUMUYECKUX

snemenTtoB /. 1. MenzesneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB !
21 dusnuecKue CBOMCTBA HEMETAIIOB. AJUIOTPOTIUS HEMETAJUIOB (Ha

puMepe KUCIopoa, cepbl, pocdopa u yriiepoaa) 1
22 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPhI M UX COCIMHEHUM 1
23 XUMHYECKre CBOMCTBA a30Ta, pocodpa U UX COCTUHEHUI 1
24 XHUMHUYECKUE CBOMCTBA yIIIEpOJa, KPEMHUSA U UX COCTMHEHUI 1
25 [IpumeHeHre BaXHEUIINX HEMETAJUIOB U UX COEIMHEHUI 1

O06o01menre 1 cucTeMaTu3anus 3HaHu 1o Teme «Hemeranmis.
26 Brruucnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIINI U TEPMOXUMHUUECKUE 1

pacuéTsl
97 [IpaxTuueckas padota Ne 3. «PenieHne skciepuMeHTaIbHbIX 3a/1a4 10

teme "Hemeranmsi"y .
28 Konrponbshas padora no remam «MeTtaibi» u «HemeTanmsny 1
29 Heopraanueckue u opranndeckue KucioTel. Heoprannueckue u

OpraHWYECKHE OCHOBAHUS 1
30 AMdoTepHbIC HEOPraHUYECKHE U OPTAaHUYECKHUE COCTUHECHHUSI.

I'enetnueckas CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB 1
31 Ponb xuMuu B 06ecriedeHnH SKOJIOTUIECKOM, SHEPTETUICCKON U

MUIIEBON 0€30MacCHOCTH, PA3BUTHUU METUIIUHBI 1
39 [IpencraBnenus 06 0OMIKMX HAYYHBIX IPUHIIUIAX TPOMBIILIEHHOTO

MOJTy4YeHUS] BXKHEHUIIINX BEIIECTB 1
33 UYenoBek B MUPE BEUIECTB M MAaTEPUATIOB. XUMHUSI U 3J0POBbE UETIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBS3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
* Xumus, 10 knacce/ I'abpuensa O.C., OOmecTBo ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«IPODAY; Axumoneproe obiectBo «M3narensctBo «lIpocBemenues
» Xumus, 11 xiacc/ I'adbpuensta O.C., O0mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAY; Axumoneproe obiiectBo «M3marensctBo «lIpocBemenues

BBenure BapuaHT

METOAUYECKUE MATEPUAJIbBI IJ151 YUUTEJIA

Beemure 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus Metoanueckoe mocooue — 0a30BbId
ypoBeHb» - M.: lIpoda 2022 ro.

2. O.C.I'abpuensn, N.I.OctpoymoB, «OO011as XuMusi B TeCTaxX, 3aj1a4ax, ynpakHeHusx. 11
kiace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.ViakoBa «Xumus 11 kinacc: KoHTponbHbIe 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: lIpoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.Brenenckas «Xumus 11 knacc: HacronpHas kHura ajis
yautensi». Yacts 1 — M.: lIpoda, 2019 rox.

5. O.C.I'abpuensn, "I JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas kHUTA 115
yautens». Yacts 2 — M.: lIpoda, 2022 rox.

6. O.C.I'abpuensy, [1.B.Pemeros, U.I.OctpoymoBa «3a/1auu 1o XuMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.

7. B.I. lenuncoBa «Xumus 11 kinace noypousnsie miansl o yueonuky O.C.I'abpuensina,
I".T"JIsicoBoit» - Bonrorpag» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 kimacc», - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuensn, N.I'octpoymoB «XUMHUYECKHUI 3KCIIEpUMEHT B 1IkoJie 11 kmacey; -

M.: [Ipoda. —2019 ron.
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HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenute _ Beaurenannsiehttp://www.chemnet.ru I"azera «Xumusi» u caiit i yqures
«S1 uay Ha ypoK XUMHW»

http://him.1september.ru Enunas xomtekius LIOP: [peamerHas KoymieKust « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbBIE SKCTIEPUMEHTHI:
xumust. Komnexuust Poccuiickoro o611eo6pa3oBarenbHOTO mopTaia

http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oquMnmaa mKkoJIbHAKOB 110 XUMUU
http://chem.rusolymp.ru Opranndeckast XuMusL: SICKTPOHHBIN YUCOHUK IS CpeIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN YUSOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJLICIHK: XAMUS

http://www.chemistry.ru JluctaHiioHHas OTMMIIHA/A [T0 XUMHHU: TCIIEKOMMYHHKAIHOHHBII

00pazoBaTeIbHBIN MPOEKT
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