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AHHOTALIASA

[MpenonaBanue yaeOHoro npenmera «Xumusi» B 2025/2026 yue6HOM oy B 00111€00pa30BaTEIbHBIX
OpraHM3alusX OINpPENeNseTCs  CICAYIOIMMH HOPMATHBHBIMH  JOKYMEHTAMH M METOJUYECKUMHU
PEKOMEHTAIIUSMHU:

(I)ellepa.]'lbﬂble AOKYMEHTDbI

1. ®enepanpubrit 3ak0oH OT 29.12.2012 1. Ne 273-®D3 «O06 obpazoBanuu B Poccuiickoit deaepanum» (¢
W3MCHCHHSIMH U JIOTIOJTHEHUSIMHU ).

2. ®enepanbubiii 3aK0H OT 24.09.2022 1. No 371-®3 «O BHecenun uzmeHeHuil B denepanbHblil 3aK0H
«O06 obpazoBanuu B Poccuiickoit ®enepanum» u crarbio 1 denepanpHoro 3akoHa «O0 00s3aTeNbHBIX
TpeOOBaHUAX B Poccuiickoit denepanun». Pexum
noctyma:https://www.garant.ru/products/ipo/prime/doc/405234611/#review.

3. Pacnopsxenue IlpaBurenscrBa Poccuiickoit denepanuu ot 29.05.2015 Ne 996-p «O6 yTBep:kieHUU
CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoit @eneparun Ha nepuon go 2025 romgay.

4. TIucemo MunmcrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 04.03.2010 Ne 03-413
«O MeToIMYECKUX PEKOMEHIALUAX 110 OPTaHU3alUU AIEKTUBHBIX KYPCOBY.

5. Ilpukaz MunucrepctBa obpa3oBanus U Hayku Poccuiickoit ®enepauun ot 17.12.2010 Ne 1897
«O0 yTBepxkaeHHH (PenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
00pazoBaHU (c W3MECHEHUSIMH ). Pexum JOCTyTa:
https://docs.edu.gov.ru/document/8f549a94f631319a9f7f5532748d09fa/.

6. Ilpuka3 MuHnucrepctBa oOpazoBanusi u Hayku Poccuiickoit @exneparuu ot 17.05.2012 Ne 413
«O0 yTBepkaeHHH (eIepaTbHOTO TOCYAapCTBEHHOTO OO0pPa30BaTEBHOTO CTAaHIApPTa CPETHEro OOIIETro
00pa3oBaHUM» (c W3MEHEHUSIMH ). Pexum JOCTYyTIA: https://xn--blaew.xn--
plai/upload/site143/folder_page/017/376/996/Prikaz_Minobrnauki_Rossii_ot_17.05.2012_N_413.pdf

7. Tlpukaz MunucrepctBa obpazoBanusi u Hayku Poccuiickoit denepamuun ot 09.06.2016 Ne 699
«OO0 yTBEpK/IEHUN TEpEeyHsl OpraHu3alfii, OCYIIECTBIMIOIIUX BBITYCK Y4YEOHBIX MOCOOUN, KOTOpHIE
JOMYCKAIOTCS K HCIOJIb30BAaHUIO TMpPH pealu3aldyd HMMEIOIIUX TOCYJapCTBEHHYIO AaKKPEAUTALUIO
00pa3zoBaTeNbHBIX MPOrPaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero ooImero oOpa3oBaHms».
Pexxum noctyma: http://publication.pravo.gov.ru/Document/View/0001201607050036

8. Ilpukaz MunucrepctBa mnpocBenieHus Poccuiickoir ®enepaunn ot 31.05.2021 No 287
«O0 yTBepkIeHUN (enepallbHOr0 roCydapCTBEHHOro 00pa30BaTENbHOTO CTaHAApTa OCHOBHOIO OOIIEro
obpasoBanms» (¢ m3MeHenusimu). OBHOBJIEHHBIM  ®I'OC  OO0O. Pexum  jocryma:
http://publication.pravo.gov.ru/Document/View/0001202107050027#print .

9. IMucemo MunucrepcrBa npocenicaus Poccuiickoit ®enmeparuu ot 05.07.2022 Ne TB-1290/03
«O HampaBJIeHUH  MeTOAMYecKUX pekoMmenmanuity  (MudopmannoHHO-METOAUYECKOE MTHCHMO 00
OpraHu3alid BHEYPOUHOM JEATEJBHOCTH B paMKax pealu3aluid OOHOBJIEHHBIX (eaepatbHbIX
roCyIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAUYaIHHOTO OOIIEr0 M OCHOBHOTO OOIIEro 0Opa30BaHMUs.
Pexum nocryna: https://krippo.ru/files/fgos/26_07_22-1.pdf.

10. Ilpuxaz MunuctepctBa mnpocemieHus Poccuiickoit @enepamuu ot 02.08.2022 Ne 653
«O0 yTBepkIeHUN (enepaTbHOTO MEePedHsl MEKTPOHHBIX 00pa30BATENBHBIX PECypPCOB, MOMYIIEHHBIX K
WCIOJIb30BAHUIO TIPH  peM3allud HUMEIOUIMX TOCYJAapCTBEHHYIO aKKpPEAUTALUI0 00pa30BaTEIbHBIX
MporpaMM HavaabHOTO OOIIEero, OCHOBHOTO 00IIero, cpeanero ooduiero oopazoBanusy, Pexum gocrymna:
http://publication.pravo.gov.ru/Document/View/0001202208290012

11. TIpuxa3z Munnpocsemenuss Poccun ot 12 despans 2025 r. Ne 93 «O BHeceHMM H3MEHEHUS B
noanyHKT 18.3.1 mynkra 18.3 ¢enepanbHOro rocyJapcTBEHHOro 00Opa30BaTENbHOTO CTaHAAPTA CPETHETO
obmiero o0pazoBaHus, YTBEPXKIACHHOTO NpuKa3oM MUHHCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoii
denepannu oT 17 mas 2012 I. No 413»; Pexum JIOCTyma:
http://publication.pravo.gov.ru/Document/View/0001202209120008.

12. Tlpuka3 Munnpocsemienus: Poccun ot 05 Hosi6pst 2024 1. Ne 769 «O06 yTBepkaeHUH (PenepalbHOT O
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K HCIMOJB30BAHUIO TPU peaM3alfi HMEIOIIHUX TOCYIapCTBEHHYIO
aKKpeIUTalnio0 00pa30BaTebHBIX MPOrPaMM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero ooOIero
00pa3oBaHUsl OpPraHU3aAIUSMHU, OCYIIECTBISIONIMMHU 00pa30BaTENBbHYIO JESITENbHOCTh, U YCTAHOBICHUU
MPEIeTbHOTO CPOKA MCIIOJIb30BAHUS MCKIIOYCHHBIX YUEOHHKOB M pa3pabOTaHHBIX B KOMILUIEKTE C HUMH
y4eOHBIX TOCOOUINY;

13. Ipuka3z Munnpocsemienuss Poccuu ot 18 uronst 2024 r. Ne 499 «O6 yrBepxkaeHun GeaepaibHOro
MepeyHsl IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOMYIICHHBIX K HCIOJB30BAHUIO TPU peaTn3aliuu
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UMEIOIIMX TOCYJapCTBEHHYIO AaKKpEeIUTAlMI0 00pa30BaTeNbHBIX MPOTpaMM HayaJlbHOTO OOIIEero,
OCHOBHOTO 00I1IeT0, CpeHero 0omiero 00pa3oBaHus»;

14 ITpuka3 Munnpocseriennst Poccun ot 18.05.2023 N 370 "OG yrBepkieHuu denepaibHOU
o0pa3oBaTesbHOW MPOrpaMMBbl OCHOBHOTO 0011ero oOpazoBanus" (3apeructpupoBano B Munrocre Poccun
12.07.2023 N 74223)

15. Ilpuka3 Munnpocsemenus Poccum ot 18.05.2023 N 371 "OG yrBepkaeHuu denepanbHO
o0pa3oBaTesIbHOW MPOrpamMMbl cpeiHero olmiero obpaszoBanus” (3aperucrpupoBano B Muntocte Poccun
12.07.2023 N 74228)

16. Pacnopsikenne [IpaButensctBa Poccuiickoit @enepammu ot 19 HOs0ps 2024 1. Ne3333-p «O6
YTBEP)KJICHMH KOMIUIEKCHOTO TIaHA MEPONPUATHI IO TIOBBIIIEHHIO KadeCcTBA MAaTEMaTHYECKOTO U
€CTECTBCHHO-HAYyIHOT0 00pa3oBanus Ha mepuo 10 2030 romax»

17. TloctanoBnenue ['J1aBHOTO TrocCyJapCTBEHHOro caHUTapHOro Bpaua Poccuiickoit ®enepauuu
o1 28.09.2020 Ne 28 «OO0 yrBepxkaenun canutapabix mnpasun CII 2.4, 3648-20 «CanutapHo-
SMHUJIEMHUOJIOTHYECKHE TPeOOBaHMUA K OpPraHU3alMsAM BOCIHTAHUS M OOYyYeHUS, OTAbIXa W O30POBICHUS
aereit u Mostoexm». Pexum nocryna:https://lap-samara.ru/downloads/news/sanpin_gdip.pdf.

Jnst  dopmupoBaHusi €IUHOTO 00pa30BaTEIBLHOTO TMPOCTPAHCTBA OOHOBJIEHBI (eaepaabHbIe
rocynapcTBeHHble oOpa3oBaTenbHble cTaHaapThl (nanee — ®I'OC), yrBepxkaeHsl (enepaibHble OCHOBHbBIE
obuieoOpaszoBarenpHble nporpammsel (nanee — ®OOII), Bxmrovaromue QenepanbHyl0 00pa30BaTEIbHYIO
nporpaMMmy HadajibHOTO o01miero o6pazosanusi (maniee — ®OIT HOO), denepanbHyro 00pa3oBaTENbHYIO
porpaMMy OCHOBHOTO o0miero obpaszoBanusi (manee — ®OII OOO0), denepanbHylo 00pa3oBaTEIHHYIO
nporpamMmmy cpenHero oomero oOpazoBanus (manee — DOII COO). denepanpHas 00Opa3oBaTeIbHAS
porpaMma COOTBETCTBYIOIIETO YPOBHSI 00pa30BaHUS B KauecTBE 00SM3aTEIHHOTO KOMIIOHEHTA BKIIIOYAET
denepanbHpie  pabouyme TPOrpamMMbl  Y9€OHBIX TIPEIMETOB, B YaCTHOCTH, (QeaepanbHbie padoune
mporpaMMbl 1o yueOHOMYy mpeamery «Xumus» (0a30BbIii W yriyOneHHBIM ypoBHH), (nHasee
COOTBETCTBEHHO — MIPOTPaMMa 10 XUMUH, XHUMUS).

[IpenogaBanue XUMUU Ha YPOBHE OCHOBHOTO 00ImIero oopa3zoBanus (8-9 Kimacchl) OCYIIECTBISETCS
nmo ®deneparbHON 00pa30BaTEIBLHOM NPOrpaMMe OCHOBHOTO o0OIIero oOpa3oBaHMsl, YTBEPKICHHOU
npukazoM MunucrepcTBa mpocBemenus Poccuiickodt denepammu ot 18 wmas 2023 roma Ne370,
(mputoxxenue 1) Ha 6azoBoM ypoBHE (DOIT OO0, Ne 155, ¢.5091 u yrinybnennom ypoBae (Nel56, ¢.5113).
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Conep:kanue nmporpaMmmsbl y4eOHOro npeamera « XuMus»

B y4yeOHOM mutaHe cpeanero obmiero oopa3zoBaHus npeaMeT «XuMus 6a30BOTO YPOBHS BXOJUT B COCTaB MPEIMETHOM 00IacTH
«EctecTBeHHO-Hay4HbIe TpeaMeTh». OO0IIee YuciIo 4acoB, pEeKOMEHJOBAHHBIX U H3y4eHus: xumun — 68 gacos: B 10 kimacce — 34 vaca
(1 gac B Henenmo), B 11 knacce — 34 yaca (1 yac B Hezeno).

B 10 kmacce u3yuaercsi OpraHudYecKkas XUMHs, TaK KaK Kypc OCHOBHOM WIKOJIbI 3akaH4yuBaercs HeOoibmuM (10 yacos)
3HaKOMCTBOM C OPTaHMYECKUMHU COEIMHEHHSIMH, TO3TOMY 3aCTaBUTh «paboTaTh» HEOOJNBIINE CBEACHUS M0 OpraHn4Yeckoi xumuu B 10
kiacce. TeopeTHyeckyr0o OCHOBY XMMUHU COCTaBJIE€T TEOPHsI CTPOEHUS, T.€. OT PACIOJIOKEHHsS aTOMOB B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUI COIJIaCHO BaJICHTHOCTH. B coaepkaHuM Kypca OpraHM4ecKod XMMHM CIeJaH aKLUEHT Ha MPaKTUYECKYI0 3HAYUMOCTb
yuebHoro marepuaina. [1oaToMy n3ydeHue npenctaBUTeNe Kakaoro Kjacca OpraHM4eCKUX COEAMHEHHMM HAaYMHAETCs C MPAKTHYECKOU
MOCBUIKU- C MX TOJy4eHHs. XUMHUECKHE CBOMCTBA paccMaTpHUBAIOTCS CYT'yO0O MparMaTudeckd — Ha IpPeaMeT HX HPAKTHUYECKOTo
NpUMeHEeHHs.. B OCHOBY KOHCTPYMpPOBaHHS Kypca IOJOXKEHa Hesl O MPUPOIHBIX HCTOYHUKAX OPraHMYECKHWX COEIMHEHUN M HX
B3aUMOIIPEBPALEHUSX, T.€. UJIEH T€HETUUECKOH CBSI3U MEX/y KJlacCaMH OPTaHUYECKUX COEUHEHUH.

BuinyckHuK noayuum 603mMo0i4cHOCHb HAYUUMbCA:

* TPaMOTHO 00paIIaThCsl ¢ BEIIECTBAMU B TOBCEITHEBHOI JKU3HH;

* 0CO3HABaTh HEOOXOUMOCTb COOIIOICHHSI TPABUI HKOJIOTHYECKN 0€30I1aCHOrO MOBEJICHHS B OKpYXKaloIel PUPOJIHON cpele;

* IOHUMATh CMBICI U HEOOXOAUMOCTb COOMIONEHUS NPEANUCAHUM, Mpe/ylaraéMblX B UHCTPYKLHUAX 10 UCIOJIb30BAHUIO JIEKApCTB,
CpeACTB OBITOBOM XUMUHU U JIP.;

* HCII0JIb30BaTh MPHOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTU IPU BBIMOJIHEHUU HCCIENI0BATENbCKUMX HPOEKTOB IO HM3YYEHUIO
CBOMCTB, CITOCOOOB MOJY4YEHUS M PaCIIO3HABAHMsI BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYI0 KOMIIETEHTHOCTb, MCIIOJIb3Ysl CPEICTBA YCTHOW M NMMCbMEHHONM KOMMYHHMKAallMM Npu padoTe C
TEeKCTaMM y4eOHUKA M JOIOJHUTEIbHON JUTEpAaTypOl, CIPaBOUYHBIMU TAOJIUIAMHU, MPOSBIATh FOTOBHOCTh K YBa)KEHHIO MHOM TOYKH
3peHMst TPU OOCYXKIEHUH PE3yIbTaTOB BBIOJHEHHON paboThI;

* OOBEKTUBHO OILICHMBaTh MH(OpPMAIMIO O BEIIECTBAX M XMMHUYECKHUX IpOLEeccaX, KPUTUUYECKH OTHOCHUTBHCS K IICEBJOHAYYHOMH
uH(pOopMaInU, HeT0OPOCOBECTHON peKilaMe, Kacarollencsl HCIIOJIb30BaHMsI PA3JINYHbIX BEIIECTB.

* 0CO3HABAaTh 3HAUEHHE TEOPETUUECKUX 3HAHUH JUI IPAKTHUECKOM JeATeIbHOCTH YEI0BEKa,;

* OIIMCHIBATh U3y4EHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHaJIN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX MEPHOAMYECKONH CHUCTEMbl XUMHYECKUX 3JIEMEHTOB sl OOBSICHEHUS U NpPEABHICHUS
CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTb MTOCPEJICTBOM YIIIyOJIeHHs 3HAaHUH 00 UCTOPUM CTAHOBJICHHUS XMMHUYECKOW HayKH,
€€ OCHOBHBIX MOHATUH, IEPUOJANYECKOTO 3aKOHA KAaK OJTHOTO M3 BAKHEUIINX 3aKOHOB IIPUPOJIBI, @ TAKXKE O COBPEMEHHBIX JTOCTHKEHUAX
HAyK{ U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHMSI 110 COKPAILEHHBIM HOHHBIM YPABHEHUSM;

* IPUBOAUTH IPUMEPBI PEAKIUH, TOATBEPKTAIOLINX CYLIECTBOBAHUE B3aUMOCBSI3U MEK/y OCHOBHBIMM KJIaCCAMM HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3yAbTAThI BO3JCUCTBUS pa3IMUHbIX (PaKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUYECKON peaKIui;

* IPOTHO3UPOBATH PE3ybTATHI BO3JCHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMELICHHE XUMHUUECKOTO PABHOBECHS.

* IPOTHO3UPOBATH XUMHUUYECKUE CBOMCTBA BELIECTB HA OCHOBE X COCTAaBa U CTPOCHUSI;



¢ IPOTHO3UPOBATH CIIOCOOHOCTh BCUICCTBA ITPOABJIATL OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIbHBIC CBOMCTBA C y‘IéTOM CTEIICHEH
OKHCIICHHUASJICMCHTOB, BXOJAIIUX B €I'0 COCTAB,

¢ BBISIBJIATH CYIICCTBOBAHHUC T€HETHYSCKOM B3aMMOCBSI3HU MCKAY BCHICCTBAMMU B pAAY: HNPOCTOC BECUICCTBO — OKCHUJ — THAPOKCHUI — COJIb;

¢ OpPraHu30BbIBATH, ITPOBOANTE YHCHHUYCCKUC ITPOCKTHI 1O UCCICIOBAHUIO CBOICTB BCIICCTB, UMCIOIIINUX BAXKHOC MMPAKTUYCCKOC 3HAUCHUC.

N3y4yenne xumun Ha 6230BOM YPOBHE HANIPABJICHO HA JOCTHIKEHHE CJCAYIOIIMX Leled U 3a1a4:

e ajanTanys 0Oy4JaromMXCs K YCIOBUAM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA, JOPMHUPOBAHUE HHTEIUIEKTYAILHO Pa3BUTON
JUYHOCTH, TOTOBOM K €aM000Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbBHOMY IPHHSITHIO TPAaMOTHBIX pPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM;

J (hopMupoBaHHEe Y 00yJaIONINXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH), UMEIONIMX YHUBEPCAIbHOE 3HAaUCHHE
JUIS PA3JIMYHBIX BUJIOB JESTENILHOCTH: PelIeHUs MpolieM, MoUcKa, aHajau3a U 00paboTku nHpopMaluy, HEOOXOIUMBIX ISl TPUOOPETEHUS
OTIbITA JIEATEIbHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B MIO3HAHUU XMMMH, a TAKXKe JJIS OLIEHKH C MO3UIUI 3KOJOTHYECKOH 0€3011acCHOCTH
XapakTepa BJIHSHUS BEIIECTB M XUMUYECKHUX MTPOLIECCOB Ha OpraHU3M YeJIoBeKa U MPUPOAHYIO CPENy;

. pa3BHUTHE NO3HABATENIbHBIX UHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00y4arolmuxcs: CocoOHOCTH
CaMOCTOSITENIBHO NMPHOOPETaTh HOBHIE 3HAHUS MO XMMHH B COOTBETCTBUM C KMU3HEHHBIMU MOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHBIE
nH(}OpMallMOHHBIE TEXHOJIOTUH I MTOMCKA M aHaIKM3a y4eOHOM 1 HaydHO-TIOMYISIpHON HH(OPMAaLMU XUMUYECKOTO CO/IeP KaHMUS;

o ¢bopMHpoBaHHE M pPa3BUTHE Yy OOYUYaIOLIMXCS AaCCOIMATUBHOIO M JIOTMYECKOTO MBIIIIEHUS, HAOII0JaTeNbHOCTH,
COOpaHHOCTH, AKKYpPaTHOCTH, KOTOpPbl€ OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUM M IPOBEAECHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

J BOCIIMTaHHUE y 00yUaromUXCsl YOk IEHHOCTU B TYMaHUCTHUUYECKOW HAIPaBIEHHOCTH XUMHH, €€ BaKHON POJIU B pEILICHUH
rJ100aJIbHBIX MPOOJIEM PALMOHAIBHOTO MPUPOJIOTI0NIB30BAHUS, TONIOJIHEHUS SHEPTE€TUYECKUX PECYPCOB M COXPAHEHHs! TPUPOTHOTO
paBHOBECHS; OCO3HAHUS HEOOXOMMOCTH OEpEXHOT0 OTHOILIEHUS K IIPUPOJAE U CBOEMY 370POBbIO, @ TAKXKe IPUOOPETEHUS OIIbITa
UCIOJIb30BAHUS TOTYYEHHBIX 3HAHUH JUISl IPUHATHS TPAMOTHBIX PELICHUN B CUTyallUsIX, CBS3aHHBIX C XUMUYECKUMU SIBICHUSMH.

IVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE IUIAHUPYEMBIE PE3YJIHTATHI
B cootBeTcTBUM C CUCTEMHO-ACATCIbBHOCTHBIM INOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHU: MIPECAMETA «XUMUS»

Ha YPOBHC CpCIAHCTO 061uer0 06p3.30BaHI/I${ BBIJICJICHBI CJICAYIOIIUEC COCTABIIAIOIINC!

OCO3HAaHHUC 06y‘IaIOH_II/IMI/IC}I pOCCHfICKOfI Fpa)KHaHCKOﬁ UIACHTUYHOCTHU
— I'OTOBHOCTH K CaMOPAa3BUTHUIO, CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUTIO,

—HaJIn4uc MOTHUBAILINHN K O6y‘leHI/IIO;

HEJICHAIIPABJIICHHOC PA3BUTHC BHYTPCHHUX y6e)KI[eHPII>i JIMYHOCTHU HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U HCTOPUYCCKUX Tpazu/mnﬁ

0a30B0il HayKH XHMUWU;

TOTOBHOCTB U CIIOCOOHOCTD O6yanOH_[I/IXC$I PYKOBOACTBOBATHCA B CBOEM AEATEIbHOCTH IIEHHOCTHO-CMBbICJIOBBIMH YCTaHOBKaMH,

NMpUCyInuMu LIEJIOCTHOHM CUCTEME XMMHYECKOTO O6pa3OBaHI/I$I;



—HaJIM4YKUC IPAaBOCO3HAHUA 3KOJIOTMYECKOM KYJIbTYpPHI U CIIOCOOHOCTH CTaBUTh CJI U CTPOUTD )KU3HCHHBIC I1JIAHbI.

1. I'paxk1aHCKOTO BOCHTUTAHUSI:

0CO3HaHMS 00YJArOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB M 00A3aHHOCTEH, YBOKEHHS K 3aKOHY U IIPABOTIOPSIIIKY;

—IIPCACTABJICHHUA O COUUAJIbHBIX HOpMaxX U IpaBUjIaxX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOpHGCKOﬁ ACATCIIBHOCTU ITPpU CO3JJaHUN y‘I€6HI>IX IIPOCKTOB, pCIICHUN y‘-IC6HBIX U II03HaBaTCJIbHbBIX

3a4aa4, BbIIIOJJHCHHUU XUMHUUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IMMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTyMEHTHI IPYTHX NPH aHAIH3E Pa3InIHBIX BHJIOB
y4eOHOMU JIeATeTbHOCTH;

2. ITaTprOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUH;

——YyBa)X€HUS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MTPAKTUUECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS
HayKH €CTh Pe3yJbTaT AIUTENbHBIX HAOMI0ICHHUH, KPONOTIUBBIX IKCIIEPUMEHTATbHBIX IOMCKOB, IOCTOSIHHOTO TPy/la YUEHBIX U
IIPaKTHUKOB;

——MWHTepeca W TO3HABATEIbHBIX MOTHBOB B TMOJYYCHHH W TIOCJICAYIONIEM aHAIW3€ MH(POPMAIMU O TEPEIOBBIX IOCTIKCHHUSIX COBPEMEHHOM
OTEYSCTBEHHON XUMUH;

3. JlyXOBHO-HpPaBCTBEHHOT'O BOCIIUTAHUSA:

——HpPABCTBCHHOI'O CO3HAaHUW, STHYCCKOI'O ITIOBEACHM,

CIIOCOOHOCTH OLCHUBATh CHUTyalluH, CBA3AHHBIC C XHUMHYCCKUMHU SABJICHUAMHW, W IIPHHHUMATb OCO3HAHHLIC PCIICHHUA, OPUCHTHUPYACH HaA
MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI U [ICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJCHUE U IIOCTYIIKH CBOUX TOBapI/IH_[eﬁ C HO3HHHﬁ HPAaBCTBCHHBLIX U IIPABOBBIX HOPM U OCO3HAHUC
MOCJEACTBUM 3TUX IMOCTYIIKOB;

4. ®opMUPOBAHUS KYJIBTYPHI 30POBBSI:

TIOHHMMAaHHA HeHHOCTeﬁ 300POBOIo 1 0e301macHoro 06pa3a JKHU3HU, H606X0,Z[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy

(I)I/ISI/ILICCKOMy H IICUXUYCCKOMY 310POBbIO;

cOOIIIO/ICHNS ITPaBUII 0€30MaCHOr0 00palleHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOU JEATEIbHOCTH;

TIOHUMAaHUA HEHHOCTH NIPpaBUJI UHAWBUAYAJIbHOTO U KOJUICKTUBHOTO 0e30ImacHOro MOBCACHUS B CUTyallUsIX, YI'POKAOIHUX 30J0POBbIO U
KHN3HH JHOI[CI\/’I; 0CO3HaHMS MOCIEACTBUM U HCIIPUATHS BPCAHBIX ITPUBLIYCK (YHOTpe6J'ICHI/I$I AJIKOT'0JId, HAPKOTUKOB, I(ypeHI/IH);

5. TpynoBoro BocuuTaHus:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO-HCCHCI[OBaTCHBCKOﬁ ACATCIIbHOCTH, O6H.[CCTBCHHO HOHCSHOﬁ, TBOp‘-IGCKOfI " IPpYyrux BUJax

ACATCIBHOCTH,



YCTAaHOBKU Ha aKTUBHOE YYaCTHE B PELIEHUH NTPAKTUUYECKUX 3a]a4 COLMAIbHOM HAIPaBIEHHOCTH (B paMKax CBOET0 Kilacca, IKOJIbI);
——HWHTepeca K MPaKTUYECKOMY W3YUEHHIO MPOQECCHil pa3InyHOro poja, B TOM YHCIIE Ha OCHOBE MIPUMEHEHHSI TPEIMETHBIX 3HAaHUN 10 XUMUHU;

——yBaXXCHUS K TPYyLY, JIOAAM TPyJa U pe3yiabTaTaM TPYAOBOM AEATECIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBUIYAJIIbHOW TPaeKTOpUW OOpazoBaHMsA, Oyaymield Npodeccuu W peajau3alid COOCTBEHHBIX
YKU3HEHHBIX IIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6. DKOJIOTHYECKOTO BOCITUTAHUS;

DOKOJIOTHYCCKH uenecoo6pa3H0r0 OTHOIICHUA K NPUPOJAC, KAK HCTOUYHUKY CYIICCTBOBAHUA )KU3HU HA 3€MJ'I€;

TIOHUMAaHUA FJ'IO6aJ'II)HOFO XapaKTepa SKOJOTHYCCKUX HpO6J'I€M, BIINAHHUSA DKOHOMHWYCCKUX HpOHCCCOB Ha COCTOSIHUC HpI/IpOI[HOI\/JI nu COHHaJ'IBHOfI
Cpeibl;

OCO3HaHUs HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA )IOCTI/I)KGHI/Iﬁ XUMHU 11 PEIICHHA BOIIPOCOB pAllMOHAJIBHOTO IMTPHUPOAOIIOJIB30BAHNA;

AKTUBHOTO HEMNpUATHSA JEMCTBUI, NPUHOCAUIMX BpeA OKpYyXKaroulell NpUpoJHON cpeie, yMEHHs MpOTHO3UPOBAaTh HEOIAronpusiTHbIE
9KOJIOTHYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATh UX;

—HaJIN4Yuig paSBI/ITOFO OKOJIOTHUYECKOI'O MBIIIJICHH S, BKOHOFH‘ICCKOIZ KYJ'H)TypBI, OIIbITA OCATCIIBHOCTHU 3KOJ'IOFI/I‘-IGCKOI71 HaHpaBHeHHOCTI/I, YMeHI/Iﬂ
pYKOBOJICTBOBaTBCSI HMHU B HOSH&B&T@HBHOﬁ, KOMMYHI/IKaTI/IBHOI\/’I nu COHH&HBHOﬁ HpaKTI/IKe, CHOCO6HOCTI/I nu YMCHI/IH AKTHUBHO HpOTI/IBOCTOﬂTB
UJIC0JIOTUH XeMOo(oOuu;

7. lleHHOCTH HAyYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLECTBEHHON NIPAKTHUKHY;

MOHUMAaHUs cleluUKH XUMUU KaK HayKd, OCO3HaHUs €€ poid B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHHUU
L[EJIOCTHOTO MPEJCTABICHUS 00 OKPYKAOIIeM MHUPE KaK O €UHCTBE MPUPOJIbI U YEIOBEKa, B MO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0sieM COXpaHEeHUsI IPUPOJIHOTO PABHOBECHS,

—Y6G}I(I[éHHOCTI/I B 0CO00I 3HAUMMOCTH XUMUU JIIA COBpCMeHHOfI LIMBUIIM3AIUM: B €& FYMaHHCTquCKOfI HaIIpaBJICHHOCTU U BaKHOH poJikn B
CO3JaHUM HOBOM 0a3nl MaTCpHaHLHOﬁ KYJIBTYPBI, pCIICHUHN r100aIbHBIX HpO6J'IeM YCTOﬁqHBOFO Ppa3BUTHA YCIIOBCUCCTBA

— CLIpLCBOﬁ, BHCPFCTH‘IGCKOﬁ, MUIIEBOM M 9KOJIOTHYECKOH 6630HaCHOCTI/I, B Pa3sBUTHN MCIULHNHBI, oOecrnieyeHU y'CJ'IOBI/Iﬁ YCHICIHOTO TpyAa U
9KOJIOTHYCCKH KOM(bOpTHOﬁ JKHN3HHU KaXXJ0Io 4JCHa 06I_HCCTB3;

eCTeCTBeHHO-HaquOﬁ IrpaMOTHOCTH: TIOHUMAHUA CYIITHOCTH MCTOJOB ITO3HAHNS, UCIIOJIb3YEMbIX B €CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH

HCIIOJIb30BATH MOJIYHYaCMbIC 3HAHUA U dHAJIN3a U O0OBSICHEHUS SIBJICHUN OKpYKarumero Mupa 1 rmpoucxoJaiux B HEM PI3MCH€HI/II>'I; YMEHUA ACIIATh
000CHOBAHHBIE 3aKIIFOYCHUS Ha OCHOBE HayYHBIX (l)aKTOB U UMCIOIUXCA NAHHBIX C LEJIbIO MOJIYYCHHA JOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIIFHO MCIIOIb30BaTh XMMUYECKUE 3SHAHMS AT PCIICHU A npo6neM B PCAJIbHBIX ) KU3HCHHBIX CUTYAlIHUAX;

—HWHTCPCCA K MO3HAHUIO U HCCIIeI0BaTEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTU U CIIOCOOHOCTH K HCTIPECPBIBHOMY 06pa30BaHI/IIO u CaMOO6paBOBaHI/IIO, K aKTUBHOMY IHOJYYCHUIO HOBBIX 3HaHUI MO0 XUMHU B
COOTBETCTBHH C )KU3HCHHBIMU HOTpe6HOCT$IMI/I;

——UHTepeca K 0COOCHHOCTSM Tpy/a B pa3IMYHbIX cepax mpodhecCHOHAIBHOM AeITeTbHOCTH.



MeranpenMeTHbIE IUNIAHUPYEMBIE PE3YIBTATHI

OBHaZ[eHI/Ie YHUBCPCAJIbHBIMHU V'-I€6HBIMI/I T1I03HaBaTCJIbHBIMU I[CﬁCTBPIﬂMHI

1. Ba30BBIMM JTOTUYECKUMU NEUCTBUIMM:

CaMOCTOSITENIEHO (DOPMYITHPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpCACIIAThL LEJIHU OCATCIBbHOCTU, 3aJaBas IMapaMETpbl M KPUTCPUU HX HOCTHIKCHHA, COOTHOCUTHL PE3YyIbTATbhbl ACATCIBHOCTU C
II0OCTAaBJICHHBIMHU LICJISIMHU,

HCII0JIB30BAaTh IMPU OCBOCHUU 3HAHUH HpI/IéMBI JJOTUYECKOI'O MBIIIJIICHUA

— BBIAEATh XapaKTepHblE NpPU3HAKU TMOHATUN W YCTAaHABIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS IS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SIBJICHMUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUU I KJ'IaCCI/I(bI/IKaIII/II/I BCIICCTB U XUMHUYCCKUX peaKlll/If/'I;

YCTaHAaBJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MECXKAY N3YYaCMbBIMU SABJICHUAMMU,

CTPOUTH JIOTHYCCKHUE PACCYXKICHUA (I/IH]IYKTI/IBHI)IC, ACAYKTUBHBIC, II0 aHa.]'IOI‘I/II/I), BBIABJIATE 3aKOHOMEPHOCTU U IIPOTHUBOPCHUUSA B
paccMaTpruBACMBIX SBJICHUAX, (1)OpMy.]'II/IpOBaTI) BBIBO/JIBI 1 3aKJIIFOUYCHU S,

—TIPUMEHSATH B MPOIECCE TTO3HAHUS UCTIOIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICITH, TTPEOOPa30BLIBATH MOICIIbHBIC
[IpencraBnenus
— XMMHYECKHI 3HaK (CUMBOJI) 3JIEMEHTA, XUMUUeCcKas (popMyiia, ypaBHEHUE XUMHUYECKOH peaKIuu

— IIpHU PCIICHHUHU y‘le6HI)IX IMMO3HABATCIbHBIX U IMPAKTUYCCKUX 3aaa4, MPUMCHATH Ha3BaHHBIC MOJCIBHBIC MMPEACTABIICHHUA IJI BBISABJICHUA
XapaKTCPHBIX IIPHU3HAKOB U3Yy4a€MBIX BEHICCTB U XUMHUYCCKUX peaKunﬁ;

2. Ba3oBrIMU HCCIIENOBATEILCKUMH TEUCTBUSIMU:

BJIAICTG OCHOBAMH MCTOJ0B HAYYHOTI'O ITO3HAHUA BCIICCTB U XUMHNYECCKHUX peaKuHﬁ;

(I)OpMy.]'II/IpOBaTb OCJIn U 3aJa4ud MCCIICA0BaHMA, NCIIOJIb30BAaTh IIOCTABJIICHHBIC U CaMOCTOATCIIBHO C(l)OpMy.]'II/IpOBaHHHe BOITPOCHI

B Ka4€CTBC MHCTPYMCHTA ITO3HAHHWA U OCHOBBI JJIsA (I)OpMI/IPOBaHI/IH TUIIOTE3LI 110 ITPOBCPKE ITPABUIIBHOCTH BbICKA3bIBACMbIX CY)K,HCHPIP'I;

BJIAJICTb HABBIKAMU CAMOCTOATCIIBHOT'O IIJIAHUPOBAHUA U IIPOBCACHUS YUCHUYCCKUX OKCIICPUMCEHTOB, COBCPIHICHCTBOBATh YMCHUA
Ha6J'IIO,Z[aTI> 34 XO0A0M Imponecca, CaMOCTOATECIIBHO ITPOTrHO3UPOBATL €TO0 PE3YyJIbTAaT, (bOpMyHHpOBaTB 0606H_IGHI/I$I " BBIBOBI
OTHOCUTCIIBHO JOCTOBEPHOCTHU PE3YJIbTATOB UCCIICAOBAHUS, COCTABIIATH 000CHOBAHHBIH OTYET O HpOHCHaHHOﬁ pa60Te;

—HpI/IO6peTaTL OIIBIT yququCKOﬁ HCCIIeN0BATEIbCKON U HpOCKTHOﬁ ACATCIIbHOCTHU, TPOABIIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIbHOMY ITIOUCKY MCTOIOB PCIICHUS ITPAKTUYCCKUX 3a1aY, IPUMCHCHUIO PA3JIMUHBIX METOAOB IIO3HAHUS;

3. [Tpuémamu paboTel ¢ HHPOPMAITHEH:

OPUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I (Hay‘-IHO-HOHy.TISIpHaSI JIMTCpAaTypa XUMHUUICCKOI0 COACPIKAHUA,

CIIPpaBOYHBIC HOCOGI/I}I, PECYPChI I/IHTepHeTa), AHAJIM3UPOBATH I/IH(I)OpMaL[I/IIO PAa3JIMIHbIX BUAOB U (I)OpM OpCACTaBJICHUA, KDUTHYCCKU



OLICHMUBATh eé JOCTOBCPHOCTDb U HCTIPOTUBOPCUYUBOCTD,

(hopMynHpOBATh 3aIIPOCHl M IPUMEHSATH Pa3IMYHbIE METO/IbI IIPH MMOMCKE U 0TOOpE HHPOPMALIUH, HEOOXOAUMOMN JJIs1 BHITIOTHEHHUS
y4eOHBIX 33/1a4 ONPEJCIEHHOTO THIIA;

—HpI/IO6peTaTI) OIIBIT UCIIOJIB30BaHUA I/IH(i)OpMaIlI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH 1 PAa3JINYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMANIBHYIO (POpMY TpeACTaBICHHUS HHPOPMAIUHU (CXeMBbI, TpadUKH, TUarpaMMBbl, TaOIHIIBI,

PUCYHKH U T. I1.);

MCII0JIb30BATh HAyYHBIN SA3bIK B KAUECTBE CPEJICTBA IIPU paboTe ¢ XMMHUECKON MHPOpMAaIIHel: TPUMEHITh MEKITPeIMETHbIE

(bu3nueckue U MaTeEMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpCO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJAHOCTH.

OBJ'Ia)IeHI/Ie YHUBEPCAJIbHBIMHY KOMMYHHWKATUBHBIMHA ﬂ@ﬁCTBI/IHMI/II

3a/1aBaTh BOIPOCHI MO CYILECTBY 00CYk/1aeMOM TEMbI B XOJ€ JUaora u/uiu IMCKYCCUU, BBICKA3bIBaTh UeH, (OPMYIUPOBATH

CBOU NPECIIIOKCHUA OTHOCUTCIIBHO BBITIOJIHCHUA npe;momeHHoﬁ 3aaa4u,

BBICTYNATh C MPE3EHTAIUEH pPe3yIbTaTOB MO3HABATENIbHOM 1EATEIbHOCTH, MTOJYyYEHHBIX CAMOCTOSTEIBHO I COBMECTHO CO
CBEPCTHUKAMHU MPH BBIMOJTHEHUN XUMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM paboThI M0 UCCIEI0BAaHUIO CBOMCTB U3y4aeMbIX

BEIIECTB, pealn3aliy yueOHOro nNpoekTa u (GopMyIupoBaTh BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEOBAHUH MMyTEM COTIIACOBAHMS
MO3UIUH B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMHU.

OBajicHue YHUBEPCATLHBIMH PErYIIITHBHBIMU JICHCTBHSIMU:

CaMOCTOATCIIbHO IINIAHUPOBATh U OCYIICCTBIIATE CBOIO IIO3HABATCIbHYIO ACATCIILHOCTDL, OIIPEACIIAA e€ uenu u 3a/lauyv, KOHTPOJIUPOBATb

" 110 MCPC HCO6XOI[I/IMOCTI/I KOPPCKTHPOBATH HpC,I[J'IaFaGMBIﬁ AJIrOPpUTM ,HGI\/'ICTBI/II‘/'I IIPHU BBIIIOJTHCHHUHN yLIe6HI>IX 1 HUCCJICAO0BATCIbCKUX 3a1a4,
BLI6I/IpaTB Haunboee 3(1)(1)CKTI/IBHBII71 croco0 ux PCLICHUA C y‘IéTOM MOJIYYCHH HOBBIX 3HAHUM O BEHIECTBAX U XUMHUYECKHUX pEeaKuIuAXx;

OCYIICCTBJIATH CAMOKOHTPOJIb CBOEH JIEATEIILHOCTH HA OCHOBE cCaMOaHaInu3a U CaMOOILICHKH.

IMPEAMETHBIE PE3VJIBTATEI 10 KITACC

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUS» OTPaXaroT: C(HOPMHPOBAHHOCTH MPEJICTABIEHUI O XHMHYECKOH COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMUH B IO3HAHUU SBJIEHUHN NPUPO/IbI, B (OPMUPOBAHNM MBIIUICHUS U KYJIbTYpPbI JINYHOCTH, €€ (PyHKII HOHATIBHON
I'PaMOTHOCTH, HEOOXOAMMOM Ul pelleHus] MPaKTHUYECKUX 3a7ad M SKOJIOIMYECKHM OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO M NPHUPOJHON Cpene;
BJIQJICHHE CHUCTEMOW XMMHUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJIAralolue MOHATUS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAs 000JI0uKa aroma,
MOJIEKYJ1a, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, XUMHUECKasi CBsA3b, CTPYKTypHass (opmyna (pa3BEépHyTas M COKpauléHHas), MOJb, MOJIIpHas Macca,
MOJISIpHBIN 00BEM, YTiepoIHbIl CKeleT, (YHKINOHATIbHAS IPYIINA, PaIUKall, H30MEPHs, H30MEPbl, TOMOJIOTHYECKUH PS5, TOMOJIOTH, YTIEBOIOPObI, KHCIOPO.
U a30TCOJAEpIKaIllhe COEIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbBIE COEAMHEHMs); TEOPUM M 3aKOHBI (TEOpHUsS CTPOCHHSA



opranuueckux BeuiecTB A.M. byrnepoBa, 3aK0H cOXpaHEHHsI Macchl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM A3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHMS,
JeKalue B OCHOBE MOHMMAaHUS MPUYMHHOCTU M CHUCTEMHOCTH XHMUYECKUX SIBICHUH, (PaKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX, COCTaBE, MOJIyYCHHUU U
0€301aCHOM HCIIOJIb30BAaHUH BAKHEUIIMX OPraHMYECKHX BEIIECTB B OBITY M NMPAKTHUECKOM JEATEIILHOCTU YeIOBEKa; CPOPMHUPOBAHHOCTh YMEHUI BBISBIISTH
XapaKTEpHbIC IPU3HAKU IOHATHM, YCTAaHABIMBATH HX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME IOHATHSA IIPU OIMCAHUM COCTaBa, CTPOCHUS M
MPEeBpaIleHNl OpPraHMYeCKHX COCAMHEHUH; cHOpMUPOBAHHOCTH YMEHHH HCIONIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY IS COCTABJICHUS MOJICKYISAPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHOHN) (OpMYNT OpraHMYECKHMX BEIIECTB W YPaBHEHUI XUMHUYECKUX pPEaKUWd, H3rOTABIMBATh MOJEIH MOJICKYI
OpPraHUYeCKUX BEIMIECTB JUISl MILTIOCTPAIMH UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS; CPOPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH NMPUHAICKHOCTD
U3Y4YECHHBIX OPraHUYECKHUX BEIIECTB IO MX COCTAaBY ¥ CTPOCHMIO K ONPEAEIEHHOMY KIIacCy/TpyIIe COeIUHEHUH (YTIeBOA0POIbl, KUCIOPOI U a30TCOAepIKaIlIne
COEJIMHEHUS], BHICOKOMOJIEKYJISIPHbIE COEIMHEHHs), aBaTh UM Ha3BaHMs o cucrematnueckod HomeHkinarype (IUPAC), a taxke mpuBOAUTH TpUBHAJIbHBIE
Ha3BaHMs OTJIEIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, IPOMUIIEH, alleTUJIeH, STUIICHIJIMKOJIb, TIIMLEPHH, (eHOJI, popMallbIeTru, aueTaabJer uJ, MypaBbUHas
KHCJIOTa, YKCYCHasi KHCJIOTa, OJEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, IIIFOK03a, (PPYKTO3a, KpaxMal, LEUI0JI03a, MNINIUH); c(OPMUPOBAHHOCTh YMEHHUS
ONPEENATh BUJbl XUMHUYECKON CBSA3M B OPraHUYECKUX COEIMHEHUSX (OJAMHApHBIE U KpaTHbIE); CPOPMUPOBAHHOCTh YMEHMSI MPUMEHSTh IOJIOKEHU I TEOPUU
cTpoeHusl oprannyeckux BemectB A.M. byrnepoBa a1 00bsiCHEHUS! 3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPAaHEHUS MacChl
BEIIECTB; CPOPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTpOoeHHE, (pr3MUecKhe W XMMHUYECKHE CBOMCTBA TUIUYHBIX IMPEICTaBUTENEH pa3IMYHBIX
KJIaCCOB OPraHUYECKUX BEHIECTB (METaH, 3TaH, STHJEH, IPOIWIEH, aleTwiIeH, Oyraauen-1,3, metunOyraauenl,3, 0eH30J1, METAHOJ, 3TaHOJ, YTUIICHIVIUKOJIb,
IIIMLEpUH, (EHOJ, aleTanbJernu], MypaBbUHAs M YKCyCHas KHUCIOTBI, TJIFOKO3a, KpaxMal, Ie/UII0J03a, aMHHOYKCYCHas KHCIOTa), HUIFOCTPUPOBATH
IEHETUYECKYIO CBSI3b MEXAYy HUMM YPAaBHEHHSIMHM COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKUUil ¢ MCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYs; CHOPMHUPOBAHHOCTh
YMEHHUSI XapaKTepPHU30BATh MCTOUYHUKHU YIJIIEBOJOPOJHOIO ChIpbs (He(Th, MPUPOIHBIN ra3, yroip), CocoObl UX MEpepabOTKU U MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB IepepaloTKH; c(HOPMUPOBAHHOCTh YMEHHUH INPOBOJUTH BBIYMUCIECHUS 10 XUMHYECKUM YpaBHEHHMSAM (Macchl, 00bEMa, KOJUYECTBA HUCXOIHOTO
BEIIECTBA MM IMPOAYKTA PEaKLUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOIO M3 MCXOAHBIX BELIECTB WM MPOAYKTOB PEaKLUH); CHOPMUPOBAHHOCTD
YMEHUH BIaJIeTh CUCTEMOW 3HaHUN 00 OCHOBHBIX METOJAX HAYYHOTO TO3HAHMS, MCIOJIb3YEMBIX B XUMHUM IPU U3YYEHHUU BELIECTB M XUMHUYECKUX SIBJICHUI
(HabnroJieHHe, W3MEpEeHue, 3KCIEPUMEHT, MOJEIMPOBAHME), MCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUSA JUId NPUHATUS PELICHUMH B KOHKPETHBIX
KU3HEHHBIX CUTYaLlUsAX, CBA3AHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM; c(HOPMUPOBAHHOCTh YMEHUH COOII0NATh MPaBUIIa OJIb30BaHU XMMHUUYECKO i IOCYI0H
1 71a00paTOpHBIM OOOpYJOBAHUEM, a TaKXKe IMpaBWia OOpallleHHs] C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKLIMSAMHU I10 BBIIOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB; CPOPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOIHATH XUMUYECKUH SKCIEPUMEHT (MPEBPALICHUs OPraHUYECKUX BEILIECTB IpPU
HarpeBaHMH, MOJyYEeHUE ITHIICHA U U3YYEHHE er0 CBOWCTB, KAUECTBEHHbIE PEAKLIMN OPraHUYECKUX BEILECTB, A€HATypalus OeJIKOB IIPU HarpeBaHUU, LIBETHbIE
peakuuu O€NKOB) B COOTBETCTBUU C IPAaBUJIAMM TEXHHUKHM O€30MACHOCTH MpH OOpALIEHUM C BEIECTBAMU M JIa0OPaTOPHBIM 000PYIOBAaHHEM, IPE]ICTABIATDH
pe3yIbTaThl XUMUYECKOTO SKCIEPUMEHTA B (popMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX peakiuil u popMyaupoBaTh BBIBOJbI HA OCHOBE 3TUX PE3YyJbTaTOB;
C(OPMHUPOBAHHOCTh YMEHUH KpPUTHUYECKH aHAIM3UPOBAaTh XHMHUYECKYI0 HH(POpMAIMIO, IOJIYy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmanuu, MHTEpHET M Ipyrux); cHOpMUPOBAHHOCTh YMEHHUH COOII0JaTh MpaBWila KOJIOTUYECKU LEIecO00pa3HOro MoBeAEHUs B OBITY M TPYIOBOM
NEATENBHOCTH B LEIAX COXPAHEHHUS CBOErO 3J0POBbSA U OKPYXKAIOLIEH NPUPOIAHOU Cpelbl, OCO3HABATH OINACHOCTb BO3JEHUCTBHUSA Ha KUBBIC OpPraHHU3MbI
OTpeNIeNIEHHBIX OPraHNYEeCKUX BEUIecTB, MoHUMas cMblici nokaszarens 1K, noscHaTs Ha npuMepax cnocoObl yMEHbIIEHUS U NPEIOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJI0BEKa; /Ul 00yJaroIIMXCsl C OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3/I0OPOBbS: YMEHUE IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JIOCTYIHBIX
MeTOoJax MO3HAHMS BEIECTB U XMMUYECKHUX SBICHUH; I CIENbIX U cIaboBUAALIMX OOy4arOIIMXCs: YMEHHE HCIOJb30BaTh pelibe()HO TOUEUHYIO CHUCTEMY
oOo3Hauenwuii JI. bpaiins 11 3anucu XUMUYECKUX (GOPMYIL.
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[IpenmerHsie pe3ynabTaThl OCBOeHHS Kypca «OOmas M HeopraHMuYecKash XHUMHUS» OTPaXKaloT: C(HOPMUPOBAHHOCTb IPEACTABICHHUNA: O XUMHYECKOU
COCTaBJIAIONICH €CTEeCTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUH B TIO3HAHUH SBJICHUN NMPHUPOJBI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI JINYHOCTH, €€
(GYHKIMOHATBLHONH T'PaMOTHOCTH, HEOOXOIUMOHN Uil PEIIeHUs] MPAKTUYECKUX 3a7ad W JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3II0OPOBBIO U
IIPUPOIHON cpejie; BIaJIeHUE CUCTEMOM XMMHUECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoue NOHATUS (XUMUYECKHM JIEMEHT, aToM, U30ToIl, S-, P-,
d- 3NeKTpOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIAPHBINA 00BEM, BaJIGHTHOCTh, 3JICKTPOOTPHIIATEIBHOCTD, CTCIICHh OKUCIICHHUS, XUMUYECKasl CBSI3b
(KoBajleHTHAsl, MOHHAsI, METAJUINYECKasi, BOJAOPOAHAS), KpUCTa/NIMYecKasi PelIéTKa, TUIbl XUMUYECKUX pEeaklui, pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOLMALUS, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW pEaKlMd, XMMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
NEKTPOJUTHYECKON JUCCoIMauy, nepuoaudeckuii 3akoH (.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPAILCHUS SJHEPTUU
IIPU XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SA3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, Jie)Kalllue B OCHOBE TIOHWMAaHUsl IPUUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIEHUHM, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYyYEeHHMH W O€30IaCHOM MCIOJIb30BAaHUM BaKHEHUIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATENILHOCTH YeNOBEKa; C(HOPMHUPOBAHHOCTh YMEHUM BBISBIATH XapaKTE€pHbIE MPHU3HAKU MOHATHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU HEOPraHMYECKUX BEIIECTB U WX MpEeBpalleHuil; cpop MUPOBAaHHOCTh
YMEHHUH HCMOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUSI (GOpMYJ BEIIECTB M YPaBHEHUN XMMHUYECKUX PEaKLUN, CHCTEMAaTHUECKYyl0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEHIECTB (YrapHbIM ras, YrJIeKHCIbIM ra3, aMMHUak, raiméHas U3BecTb, HerameéHas U3BecTb,
MUThEBas COJAA, MUPUT U Jpyrue); cGOPMUPOBAHHOCTh YMEHUH OMNpeAeNsiTh BAJICHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKHX AJIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJAHAs) B COCAMHEHMAX, THUIl KPUCTAJUIMYECKOH PpEIIETKU
KOHKPETHOTO BeIlleCTBa (aTOMHas, MOJIEKYJSpHAas, HOHHAs, MeTalIM4ecKas), XapakTep cpeldsl B BOJHBIX pAacTBOPAaX HEOPraHUYECKUX COEIUHEHMI;
C(OPMHPOBAHHOCTh YMEHUH YCTAHABIMBATh INPUHAUIEKHOCTh HEOPraHWYECKHUX BEIIECTB M0 HUX COCTaBY K ONPEAEIEHHOMY KJIAacCy/TpyIIe COeauHEHUH
(mpocThle BeleCTBa — METaUIbl U HEMETAJIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE TUAPOKCHU[IBI, COJIN); CPOPMHUPOBAHHOCTh YMEHUN pacKpbIBaTh
cMbICil nepuoauueckoro 3akoHa J[.M. MenneneeBa M JIE€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYI0 M IPOTHOCTUYECKYIO (YHKLUU;
c(OPMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh AEKTPOHHOE CTPOCHUE ATOMOB XUMHUYECKUX 31eMeHTOB 1—4 neproaos [leproanyeckoil cucTeMbl XUMUYECKUX
anementoB J[.M. MennesneeBa, HCHONB3ysl TOHITHS «S-, P-, O-2JIEKTPOHHBIE OPOHUTAIINY, «IHEPreTHYCCKUE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH W3MECHEHUS
CBOMCTB XMMHYECKMX DJIEMEHTOB M HX COCIUHEHMM 1O mnepuonam M rpynnam Ilepuomudeckoin cucremel xumuueckux snemeHTtoB .M. Menneneesa;
C(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (ONUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, MOJITBEPXKIATh
CyLIECTBOBAaHME TI'€HETHMUYECKOM CBS3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMHU C IIOMOIUBIO YPAaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUM;
C(OPMHPOBAHHOCTh YMEHHUS KIacCU(UIMPOBATh XUMUYECKUE PEAKIUH 10 Pa3IMYHbIM MpHU3HAKaM (YUCIy U COCTaBYy pEarupyroluX BeIIEeCTB, TEIUIOBOMY
3pPexTy peaklnuu, U3MEHEHUIO CTENEeHEel OKUCIEHUS 3JI€MEHTOB, 0OPaTUMOCTH PEaKLUH, YJaCTHUIO KaTaiu3aropa); CPOPMUPOBAHHOCTh YMEHHUH COCTaBIIAThH
YpaBHEHHUS peaKIMil pa3IMyuHbIX THIIOB, IOJHbIE U COKpAIEHHbIC YPABHEHUS PEAKLUii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU UIYT
70 KOHIIA; CpOPMHUPOBAHHOCTh YMEHUH NMPOBOJANTH PEAKIMH, NOATBEPKIAIOIINE KaUeCTBEHHbIM COCTaB pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, pacIlio3HaBaTh
ONBITHBIM MYTEM MOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HEOPraHUYECKUX BEIIECTB; C(HOPMUPOBAHHOCTH YMEHHMH pPAaCKpBIBATh CYIIHOCTb
OKHCIUTEITbHOBOCCTAHOBUTENIBHBIX PEAKIUil MOCPEACTBOM COCTAaBIICHHUS SJIEKTPOHHOTO OanaHca 3TUX peakiuif; copMHUpPOBaHHOCTh YMEHHMH OOBSCHATH
3aBHCUMOCTh CKOPOCTH XMMMYECKOW PEaKLUUU OT Pa3IMuYHBIX (PAKTOPOB; XapaKTep CMEIIEHHS XMMHUYECKOI0 PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETro
BozzelcTBus (mpuHuun Jle Ilarense); chopMHpPOBAaHHOCTH yYMEHHMH XapaKTEpHU30BaTh XUMHUECKHE IPOIECCHI, JIeXKAllde B OCHOBE MPOMBIIIIEHHOTO
MOJIydeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTb MpEACTaBIeHUH 00 OOIMMX HAayYHBIX MPUHLMIAX W SKOJOTMYECKHX MHpodiemax
XMMUYECKOTO MPOM3BOJICTBA; C(HOPMUPOBAHHOCTh YMEHHUI MPOBOJHUTH BBIUMCIEHHUS C HUCHOJIb30BAHUEM TMOHATHS «MAaccoBasi JIOJSl BEIECTBA B PacTBOPEM,
00BEMHBIX OTHOILIEHUH ra30B MPU XMMHUYECKHX PEAKIMAX, MAcChl BellecTBa WM 00bEMa ra30B M0 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WM 00BEMY



OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO (P (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEpruu; cHOPMUPOBAHHOCTh YMEHHUH COOJIOAATh IMpaBHUja MOJIb30BAHMUA XUMHUECKOW IOCYHOH M J1abopaTOpHBIM OOOpYIOBaHHMEM, a TaKKe IpaBHIIa
oOpalIeHus ¢ BeIEeCTBAMU B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITIOJTHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB; C(POPMUPOBAHHOCTh YMEHUH IJTaHUPOBAThH
U BBINOJHATh XUMHMUYECKUN 3KCIEPUMEHT (pa3jioKeHHe NEPOKCHJAa BOJOpPOJa B IPUCYTCTBUM KaTalu3aTopa, ONPEAENIEHUE CpeAbl pacTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCAJIbHOTO WHAMKATOpA, BIMSHHUE DPA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHMUYECKOM peakluu, peakiMd MOHHOTO OOMEHa, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHSI, PElICHHE YKCIEPUMEHTAIBHBIX 33/1a4 1Mo TeMaM «Metamib» u «Hemeramisn») B
COOTBETCTBUH C TIPAaBWJIAMU TEXHHKH O€30MacHOCTH MpH OOpalleHHMH C BEHIECTBAMU M JIA0OpAaTOPHBIM OOOpPYIOBAaHUEM, TPEACTABIATH PE3YNIbTATbI
XAMUYECKOTO OKCIEpUMEHTa B (opMe 3ammucu YpaBHEHHH COOTBETCTBYIOIIMX pEakiuid M (HOPMYIHMpOBaTH BBIBOJBI HAa OCHOBE OSTHX pPE3yJbTAaTOB;
c(OpPMUPOBAHHOCTh YMEHHUW KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HMH(POpPMAIUIO, IOJy4aeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEICTBAa MacCOBOM
KOMMYyHHMKaIu, HTepHeT U apyrux); chopMHUpPOBAHHOCTh YMEHUN COOINIO/IAaTh MpaBUiia 3KOJIOTHMUYECKU I€1ecO00pa3HOro MoBeAeHUs B ObITY U TPYAOBOH
JESITEIBHOCTH B LIENSAX COXPAHEHHs] CBOETO 3/0pOBbS U OKpPY)KAIOLIEH NPHUPOJHON Cpeibl, OCO3HABATh OMACHOCTh BO3JECWUCTBUS Ha KUBBIE OpPraHHU3MbI
ONpeeNEHHBIX BEUIECTB, MOHUMas cMblch nokasarens [1K, noscHaTh Ha nmpumMepax cnocoObl yMEHbBILIEHUS U MPEIOTBPALIEHUS UX BPEIHOIO BO3AECUCTBUS Ha
OpraHM3M 4YeJOBEKa; JJIsi OOy4JaloUIMXCs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbSI: YMEHHE NPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJax
MO3HAHUS BEUIECTB M XUMUYECKHX SIBJIICHUM; [T CIEMBIX U CIIA00BUIALINX 00YJaIOIIUXCS: YMEHUE UCI0JIb30BATh Pelibe()HO TOUEUHYIO CUCTeMY 0003HaYeHUH
JI. bpaiins ans 3anucu XuMudeckux Gopmyi.

TEMATHUYECKOE HJIAHUPOBAHMUE
10 xkaace

OOyuaronire, TeCTOBbIC U KOHTPOJIbHBIC 3a/IaHKsI Ha YPOKaxX HarpasiieHbl Ha GopMupoBaHue (pyHKIIMOHAILHOW IPaMOTHOCTH MYMEHHS IPUMEHSTh 3HAHUS Ha
npaktuke (o mogenu PISA) https://fioco.ru/mpumepsi-3amad-pisa .

,HI/ICTaHI_[I/IOHHI)IC YPOKH IIPOBOIATCA C HCITIOJIb30BAHUCM I/IH(i)OpMaHI/IOHHO KOMMYHHKAaIITMOHHbBIX TEXHOJIOTMH B COOTBETCTBUH C
PeKOMeHI[aI_[I/IHMI/I POCHOTpe6Ha,[[30pa B CBA3H CO CIIOXHBIMH SITUACMHUOJIOTHYCCKUMHU WX IIOTOJHBIMU YCIIOBUSAMU.

Ne HaumenoBanue OcHOBHEIE BUAbI ACATCIIBHOCTH
pasaciioB U TCM Kommue HpOFpaMMHOG COJCpIKaHnC 06y11a}ou11/1xc;1
y4eOHOTo mpeaMeTa CTBO
qaCoB
Paspen 1. TeopeTndaeckiie OCHOBBI OPraHMYECKON XUMUHU
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IIpenmer
OpraHUYEeCKON XUMHUH.
Teopus crpoeHus
OpTraHUYECKUX
COEMHEHUM

A.M. bytiepoBa

[Ipenmer opranudeckoii XWMUHM: €€ BO3HHKHOBEHHE,
pa3BUTHE W 3HAUYEHWE B TMOJYYCHHH HOBBIX BEIIECTB M
MaTepHuanoB. Teopusi CTPOSHHSI OPraHMYECKUX COEIMHEHHN
AM. Byrneposa, e€ ocHOBHbIE MonokeHUs. CTPyKTypHbIE
(opMynBl OpraHWYecKUX BellecTB. ['oMoJorus, u3oMepus.
XUMHYecKast CBSI3b B OPTaHMYECKUX COCAMHEHUSIX: KPaTHBIC
CBsI3M, ©- M T-cBsA3M. IlpencraBieHue o KiaccU(UKaIUU
OpraHM4ecKux BemecTB. HoMeHKnaTypa OpraHMYecKHX
COeMHEHUH (CHcTeMaTH4ecKas) U TPUBHAIbHBIE Ha3BaHHs
BOXHEHIIMX  TIPENICTaBUTENEH  KJIacCOB  OPraHWYECKHX
BEILIECTB. DKCIEPUMEHTAIIbHbIE METOJbl N3YYECHUS BELIECTB
U UX TIPEBpalIeHHH:

e JleMoHCTpauuu: — O3HaKOMJIeHHE ¢  oOpasuamu
OpraHMYecKMX BEIIECTB M MaTepHaliaMH Ha UX OCHOBE; —
OMBITHl MO TMPEBPALICHUIO OPraHUYECKHX BEIECTB IPU
HarpeBaHuu (IUIaBJIeHHe, O0yIJIMBaHHe U FOPEHHE).

e JlaGopaTopHble OIBITBI: — MOJCIUPOBAHHE MOJEKYI
OpraHU4ecKUX BEUIeCTB

PackprIBaTh CMBICIT M3y4aeMBIX MOHATHH (BBISBIIATH MX XapaKTECPHBIC
MIPU3HAKH), YCTAaHABIINBATH UX B3aUMOCBSI3b.

TIpuMeHsITh NONOXKEHUS] TEOPUU CTPOEHUSI OPIrAHUYECKUX BEILIECTB

A. M. Bytneposa 115 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT
WX cOcTaBa U cTpoeHus. Mcrnonb3oBaTh XUMUUYECKYIO CHMBOJIUKY

JUTSL COCTAaBJICHHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIIEéHHOH) (hopMyn OpraHUYecKuX BeriecTB. ONpenensTh BUIIBI
XUMHYECKOHN CBSI3HM (OTMHAPHBIC, KPATHBIC) B OPTaHHYCCKIX
coelMHeHusIX. PackpbIBaTh poJib OpraHMYECKON XUMUU

B MpHUPOJE, XapaKTepU30BaTh €€ 3HAYCHHE B JKU3HU YeJOBEKa,
WUTIOCTPUPOBATh CBS3b C JPYrUMH Haykamu. HaOmomate u
OMUCHIBATH JIEMOHCTPAIIOHHBIE OIBITHI; MPOBOJAUTH M ONUCHIBATH
J1a00pATOPHBIC OIBITHI U MPAKTUUCCKUE PAOOTHI.

Hroro no pasgeny

Paznen 2. YrieBonopost

2.1 | IlpenenbHbie YraeBOAOPOIbI AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psn. Meran
— aJIKaHebl 1 3TaH — NPOCTEHINNE MIPEACTAaBUTEIH AJIKAHOB: COCTAB,
XHMHYECKOe CTpOoeHHe, (PU3NUecKre 1 XUMUYECKUE
CBOMCTBa (peaKlMy 3aMEeIIeHUs] M TOPEHNUS ), HAaXOXKICHUE B
MIPUPOJIE, MONYUEHNE U IPUMEHEHHUE
2.2 | HenpenenbHele AJKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHIECKUH psifl. DTHIIEH

YIJIEBOJOPO/BL: AJIKEHBI,
aJIKaJIeHbI, ATKUHBI

— MIPOCTEUILIMI NPEACTABUTEND AJIKEHOB: COCTaB,
XMMHYECKOE CTPOEHHE, (PU3NIECKHE H XMMUUECKHE
CBOICTBA (peakIuy TUAPUPOBAHUS, TaJIOT€HUPOBAHNS,
THIpaTalliK, OKUCICHUS U TIOIMMEPH3aLliK) HaXOKICHUE B
MIPUPOJE, MONTYICHUE U IPUMEHEHHUE. AJIKaIUEHBI:
Oyramuen-1,3 u MmetunOyraaueH-1,3, XMIMUYECKOe CTPOCHHE,
peaxuust MoNMMMepHu3alny, NpUMEHeHne (s CHHTE3a
MIPUPOTHOTO U CHHTETHYECKOT0 KaydyKa W PE3UHBI).
AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUHN psil. AUETHIIEH — MPOCTEHIINIA
TIPE/ICTaBUTENh AJIKHHOB: COCTaB, XUMUYECKOE CTPOCHHE,
(u3MUecKre 1 XUMHYECKHE CBOWCTBA (peaKkuuu
THJPUPOBAHMS, TAIIOTCHUPOBAHUS, THAPATAIIN TOPEHHS),
HaXO0XJICHHE B ITPUPOJIe, NOyYeHNE U IPIMEHEHUE

PackpbIBaTh CMBICI N3y4aeMbIX MOHITUH (BBIABISITE UX XapaKTepPHbIE
NPU3HAKK), YCTaHAaBIMBATh WX  B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHSTUS IIPU OMNMCAaHUU COCTaBa, CTPOCHHUSA U
[IpEeBPALLECHUN OpPraHUYECKUX COEIMHEHUI. Hcnonb3oBath
XMUMUYECKYI0 CHMBOJMKY JJsI COCTaBJICHHMS MOJEKYISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTOil, cOKpali€HHON) (GOpMYya OpraHHYECKUX
BEIIECTB.  YCTaHAaBIMBATh  TNPHHAMAIECKHOCTH  BEIIECTB K
OIPEZIETIEHHOMY KJIacCy YIJIEBOIOPOAOB IO COCTaBY M CTPOCHHUIO,
Ha3bplBaTh HX II0 CHCTEMAaTHYECKOW HOMEHKIAType; IPHBOIUTH
TPHUBHAIILHbIC Ha3BaHU OT/IEJIbHBIX MIpeACTaBUTENCH
yriieBoopooB. Omnpenenars BUAI XUMHUUECKOH CBSI3H B MOJIEKYJIaxX
YIJIEBOJOPO/IOB;  XapaKTepH30BaTh 3aBHCHMOCTh  PEAKIMOHHOM
CIIOCOOHOCTH  YIJICBOAOPOIOB OT KPATHOCTH KOBAJIEHTHOM CBS3M.
XapakTepu30BaTh COCTaB, CTPOCHHE, MPUMEHEHHE, (HU3WIECKHE H
XMMUYECKHE CBOIMCTBA, Ba)KHEHIINE CIOCOOBI MOMYYEHHUS TUITMYHBIX
MPECTaBUTENCH pPA3MUYHBIX KJIACCOB YIJIEBOIOPOAOB (METaHa,
JTaHa, ATWICHA, aleTWwicHa, OyraameHa -1,3, OeH3o0ma, TOMyona).
BBIABIATE TEHETHUECKYI0 CBSI3b  MEXKIY YIJICBOAOPOJAMH U
MOATBEPXKIaTh €€ Hauuyhe YpaBHEHMSIMH COOTBETCTBYIOIINX
XMUMHYECKHX PEAKIMH C NCTIOb30BAHNEM CTPYKTYPHBIX (POPMYIL.




2.3 | Apomarnueckue 2 ApeHbl: OEH301 M TONYOJ, COCTaB, XUMHYECKOE CTPOCHHE
YTIEBOAOPOABI MOJIEKYJ, (PU3NUECKHEe M XUMHYECKHE CBOWCTBA (pEaKiuu
TaJloTEHUPOBaHMUs W  HUTPOBaHUS),  IOIy4eHHE U
npuMeHeHne. BnusHue OeH3oia Ha OpraHM3M YeJlOBeKa.
I'eneTnueckas cBs3b YIrI1eBOAOPOAOB
2.4 | TlpupoaHbIE HCTOYHUKH 3 [puponusiii ra3. Ilomyrabie HedrsiHble ra3el. Hedth n e€ | XapakTepuzoBaTh HCTOYHHUKH YIJIEBOJOPOIHOTO ChIpbs (HEe(dTs,
YTJIEBOAOPOIOB U UX nporcxoxaeHne. CrocoOs! IepepadoTKH HEPTH: TIEPEroHKa, | IPUPOAHBIN Ta3, Yrolb), CHOCOObI HX MepepaboTKU U NPaKTHIECKOe
nepepaboTka KpPeKMHT  (TepMUYECKHH, KaTamuTuueckui). [IpoaykThl | MpUMEHEHHe IMOIyJaeMbIX MPOAYKTOB. VICIIOIB30BaTh €CTECTBEHHO-
nepepaboTky He(TH, X MPUMEHEHUE B MPOMBIIIUICHHOCTH U | HayYHBIE METO/IbI TO3HAHKS — IIPOBE/ICHHE, HAOIOACHHE U OITICaHHe
B ObITy. KaMeHHBII yroiab M MpPOLYKTHl €ro nepepaboTKH. | XMMHYECKOro HKCTIEpUMEHTa (J1ab0paTOpHbIE OIBITH U MPAKTUUECKHE
OKcnepuMeHTaNIbHBIE METOIbl W3Y4YEeHHUsS BEUIeCTB M UX | pabotel). CrnemoBaTh mpaBuiaM 0e30MacHOW paboTHI B J1abopaTopuu
NpeBpalleHUH: TIPY WCTIONB30BAaHUM XMMUYECKOH MOCYABI U 000pYIOBaHHS, a TAKXKe
o ]IeMOHCTpaIlI/II/IZ — KOJUICKIIUHU «He(l)T],» u «yl“o,m,»; — | MpaBujiaM 06paHIeHI/I${ C BCIIECTBaAaMH B COOTBETCTBUH C
BUsieopparMeHT «BynkaHnzanus pe3uHb. WHCTPYKIHUSIMH BBITIOJTHEHHS JIAOOPATOPHBIX ONBITOB M MPAKTHYECKUX
o JlabopaTopHbIC OIBITBI: — KAYECTBEHHOE OMpeIeIeHUE paboT MO MOMY4EHHIO M H3YYEHUIO OPraHMYECKUX BEIIECTB.
yriepoga M BOJAOPOJAA B OPraHMUECKHX BEIIECTBAX; Hpe}ICTaBJJHTB PE3YIBTATbl  OKCIEPUMEHTA B ¢dopme 3amucu
O3HAKOMJIEHHE C 00pa3sliaMM [IacTMacc, KaydyykoB ¢ | YPABHCHMH COOTBETCTBYIOUIMX PEAKLIMH W JENaTh BBIBOIBI Ha HMX
PE3WHBI, — MOJEIUPOBAHME MOJIEKYJ yrieBomoponos u | OCHOBC. IIpoBOAUTE BBIUMCIEHUS ATl ONpEAETICHUS MOJ'IeKyJ'ISIpHOI‘/‘:I
raJIOreHONPOU3BOHBIX. (opMynBl OPraHMYECKOro BELIECTBA, 10 YPAaBHEHUIO XUMHYECKOU
e TIlpaktuueckue paGorsr: Ne 1. ITomydenme otumena u | PCAKUIAH.
3ydeHNE ero cBOHCTB CamocTosTensHOo IUIaHUPOBATh u OCYILECTBIISATh CBOIO
o PacuéTHbe 3aiauM. — ONpEIETEHHE MOJEKYJIAPHON NO3HABATENBHYIO NEATENbHOCTD; NPUHMMATh AaKTMBHOE ydacTHe B
(OpMyIJIBI OPraHUYECKOTO BEIIECTBA II0 MACCOBBIM JIOJISIM TPYIIOBOIi yIEOHOH AeATeNLHOCTH
aTOMOB XMMMYECKHX DJIEMEHTOB; — PACU€Thl 110 YPABHEHHIO
XUMUYECKON peaKkLyu
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Paznen 3. Kucnopoacoaepskamie opraHnuecKiue COeTNHEHUS
3.1 | Couptel. denon 3 [IpenenbHble OMHOATOMHBIE CIMPTHI: METAHON U 3TaHON, | PacKpbIBaTh CMBICH W3y4aeMbIX MOHATHH (BBIABIATE UX XapaKTepHbIE
XMUMHYECKOe CTpoeHHe, (Qu3Myeckue ¢ XHMHYECKHE | NPU3HAKH), YCTaHABIMBAaTb WX  B3aWMOCBA3b,  HCIIOJIB30BATh
cBOiicTBa  (peakuuu €  aKTUBHBIMM  METa/UIaMHM, | COOTBETCTBYIOIINE IIOHATHS IPH OINWCAHMM COCTaBa, CTPOCHUS M
TaJIOTEHOBOIOPOIaMH, TOPEHHE), TpuMeHeHne. BomnopomHas | mpeBpameHnit OpPraHUYECKUX COEIMHEHUI. Hcnonb3oBath
cBsA3b. OU3NONOrMYECKOE NEHCTBHE METAHONA U OTAHOJIA HA | XUMUYECKYI0 CHMBOJIMKY JUII COCTABIECHUS MOJIEKYISPHBIX H
OpTraHu3M YEJI0BEeKa. MHoroatomMHbie CHHPTHL: | CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOW) (OPMYN OpraHMYECKHX
STHICHINIMKONb W TIMLIEPHH, XHMHUYECKOE CTPOCHHUE, | BEILECTB. VYcraHaBnuBaTe — NPHHAIEKHOCTh — BEIECTB K
¢usnueckre N XMMHUYECKHE CBOMCTBA (B3aMMOEHCTBHE CO | ONPEAEIIEHHOMY KJIacCy MO COCTaBYy M CTPOCHHUIO, HA3bIBATh X MO
MENOYHBIMM ~ METaJUlaMHM, KaydeCTBEHHAs peaklus Ha | CHCTEMaTHYeCKOM  HOMEHKIAType;  NPHUBOAWUTh  TPUBUAIIBHBIE
MHOTOATOMHBIE CIUPTHI). PHU3MOIOTMYECKOe ACHCTBHME HA | Ha3BaHWS  OTACIBHBIX  MNPEICTABHUTENEH  KHCIOPOACOIEPKALINX
opraHusM  dyenoBeka. IIpumeHeHWe  IMIEpMHa M | COEIMHEHMH. XapaKTepH30BaTh COCTaB, CTPOEHHE, NPUMEHEHHE,
stuneHrukons. ®@eHon. CtpoeHne Monekynsl, puszndeckne | GU3MUECKWe W XWMHYECKHE CBOMCTBA, BAXKHEHIIHE CIIOCOOBI
1 XMMHUYECKHe CBOMcTBa (eHoma. TOKCHYHOCTh (peHoa, ero | MONydeHHsI THUOWYHBIX MPENCTABUTENEH  pa3iMdHbIX  KIIAcCOB
¢usnonornyeckoe JEHCTBHE Ha OpPraHM3M  4YEJOBEKa. | KHCIOPOJCOAEp KAIlNX COSIMHEHHH (METaHoIa, 3TaHoMa, TIIHIEpHHa,
[Tpumenenne ¢eHoma ¢eHona, ¢opManpaernaa, aneTANbIACTHAA, YKCYCHOHW KHCIOTEHI,




3.2 | Anmpperunpl. Kap6oHOBBIE 7 Aupierupl: (OpMAJBICTUA U AlCTANBACTH], XUMHYECKOe | [IIFOKO3BI,  caxapo3bl,  Kpaxmanua,  LeJUTIONIO3bl);  BBISBIIATH
KUCITOTHL. CIIOXKHBIE HPUPBI CTpoeHHE, (pU3UUYECKHEe U XMUMHUYECKHE CBOWCTBA (PEaKIMU | TCHETHYECKYIO CBS3b MEKAY HHUMHU M TMOATBEPKAATh €€ HalIndue
OKHUCJICHHS ¥ BOCCTAQHOBJICHHUS, KAUYCCTBCHHBIC DEAKIUM), | YPABHCHHSAMH  COOTBETCTBYIOIIMX  XHMHYECKHX  pEakmuid ¢
nonydeHue W npuMeHeHHe. OTHOOCHOBHBIC MpeNebHbIC | UCMONBb30BaHHEM CTPYKTYpHBIX  (GopMmyn. ONHCBIBaTH  COCTaB,
KapOOHOBBIC KHCJIOTBI: YKCYCHAs KHCIIOTa, XHMHYECKOE | XMMHYECKOe CTPOCHHE M TMPUMEHCHHE JKHUPOB, XapaKTePHU30BATh HX
cTpoeHHe, (HU3MYECKHe W XHMHYECKHE CBOWCTBa (0OLIME | 3HAUCHHE IS KU3HEACSITENBHOCTH OpraHu3MoB. (Oco3HaBaTh
CBOWCTBa KHCIIOT, peakius STepuuKanuu), MOJyYeHHEe W | ONMACHOCTh BO3JCHUCTBUS HA JKUBBIC OPraHH3MBI ONPEACICHHBIX
npuMeHeHre. CTeapuHOBas M OJCHHOBAs KHUCIOTHI KaK | OPraHMYECKUX  BEIIECTB, IMOSCHATh HA  MPUMEpax  CIOCOOBI
MPENCTAaBUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MpLIa Kak | YMCHBIICHHS ¥ TPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUSA Ha
COJTM BBICIIUX KapOOHOBBIX KHCIOT, MX MOIOIIEe JACHCTBHE. | OPraHM3M YeloBeka. VCroiab30BaTh €CTECTBEHHO-HAYYHBIE METOMBI
CrnoxHble 3QUpPHl KaK TPOM3BOMHBIC KapOOHOBBIX KHCIIOT. | MO3HAHHS — MPOBEACHHE, HAOMIOJCHHE W OMHUCAHHE XUMUYECKOrO
Tuaponus cnoxHbIx 3¢upoB. XKupbl kKak TPOM3BOJHBIC | HKCIEpUMEHTa (1a0OpaTOPHBIC OMBITHI U MPAKTHYCCKHE PabOThI).
[IUIEPUHA W BBICIIMX KapOOHOBBIX KHCIOT. [uaponus | CinemoBath mpaBumiaM 0Oe30macHOd paboThl B J1abOpaTopud OpH
KHUPOB HCTIONIb30BAHAN XAMHYECKOH TOCYIbl U OOOPYMOBaHHUS, a TaKKe
npaBmwiaM  oOpaimieHHss C  BEIIECTBAMH B COOTBETCTBHH €
3.3 | YrueBoasl 3 VYraeBonsl: cocTaB, KiacCU(pHKAIMS YIIIEBOJAOB (MOHO-, JTU- MHCTPYKLISMH BbITIONHEHHS J1a60PaTOPHBIX OIBITOB U MPAKTHYECKHX
U nonucaxapussl). ['Iroko3a — mpocTelmuii MoHOCaxapun: paGoT 1O MONYYCHHIO M M3YYCHHIO OPraHWYECKHX BELIECTB.
OCOOCHHOCTH ~ CTPOCHHS  MOICKYJBI,  (DM3MUCCKHE W | [IpescTaBisTh pe3yabTaTel  3KCIEepUMeHTa B (opMe  3amucu
XHUMUYECKUE ~ CBOKWCTBA  IJIIOKO3bI  (B3aWMoOZEHCTBUE € YpaBHEHMH COOTBETCTBYIOIIMX peakIMid W JenaTh BBIBOABI Ha HX
ruapokcuoM meau(ll), okuceHre aMMHaYHBIM PACTBOPOM | ocoBe. [TpoBOMWTE BBIYMCIICHHS ISl ONpENENIeHNs] MOJICKYJISIPHOM
okcuna cepebpa(l), BoccranoBIeHNE, OPOKCHHE TITIOKO3BI), | dopMy/Ibl OPraHMYECKOro BEWICCTBA, N0 yPABHEHHIO XUMHYECKOI
HAaXOXACHUC B HPUPOAC,  HNPUMCHCHHC  IIIOKO3BL, | peakrmum. CaMOCTOSTENHHO IUIAHHPOBATH W OCYIIECTBISATH CBOIO
Guonoruueckas poib B JKH3HEACATENBHOCTH OPTaHM3MA | pospapaTeibHYl0 — JESTENBHOCTb  [PUHMMATh  aKTUBHOE U
denoBeka. PorocnHres. DpPyKTo3a KaK H30MEp IJIFOKO3bIL. [PEIOTBPALIEHUs X BPEIHOIO BO3IAEHCTBUs HA OPraHU3M YesIOBEKa.
Caxaposa — MpENCTaBUTENb —IUCAXapUIOB, THAPOIU3 | [ crionb30BaThH €CTECTBEHHO-HAYYHbIE  METOAbI  IO3HAHUS  —
caxaposbl, HAXOK/ICHHE B IPUPOJE U NpUMeHeHne. Kpaxman HpOBE/IEHNE, HAOIIOIEHHE U ONUCAHUE XUMHUYECKOTO SKCIEPUMEHTA
W TEII0103a  Kak  NPUPOIHBIC  MOMMMEPBL:  CTPOCHUE | (jaGopaTopHble ONBITHI M NpakTHdeckue pabotsl). CiemoBarsh
Kpaxmaja U UEJUTIONO3bI, (U3MYCCKHE M XHMHYCCKHC | pappam GesomacHoil paGoThl B 1aGOPAaTOPHH TPU HCIIONB30BAHAM
CBOMCTBA Kpaxmana (TMAPOIM3, KaueCTBEHHAS PeAKUMA C | yyvpueckoil mocyabl M OGOPYNOBAHHS, a Takke [paBHIaM
MOZIOM). DKCTIEPUMEHTAIBHBIE METO/BI H3YIEHHS BEIECTB U oOpallleHHsi C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMH
X NPEBPALICHHH: BEITIONTHEHHS JTA0OPATOPHBIX OMNBITOB M MPAKTHYECKHX paboT Imo
¢ JlaGopaTopHbie ~ONBITEL: — TOPEHHE CIHPTOB; MONYYCHUI0 W M3YUCHHUIO OpPTaHWYECKHX BeIIeCTB. lIpencTaBisiTh
B3aUMOJICHCTBUE TIHIEPUHA C Tuapokcunom memu(ll); pE3yNbTaThl  OKCIEPUMEHTa B (OPME  3amMCH  ypaBHEHHH
Ka4CeCTBCHHBIC peakuun aJIbACTU 0B (OSNE:E COOTBETCTBYIOILIMX PEAKUUl W [enaTh BBIBOJbI HAa HX OCHOBE.
aMMHa4YHBIM PacTBOPOM OKCHIa cepeOpa W THAPOKCHIOM IIpoBOAUTH BHIYUCICHUS ISl ONPEACIICHHIS MOJICKYISIPHOH (OPM yIIbI
menu(Il)); — B3ammopericTBHE KpaxMaia C HOIOM. OpPTaHMYECKOTO BEIIECTBA, MO YPABHEHUIO XUMHYECKOW PEaKIIHH.
e IlIpaktuueckue paborei: Ne 2. CaoiictBa pactBopa | CamocTOATETHHO IJIaHUPOBATh u OCYILIECTBIISITh CBOIO
YKCYCHOM KHCIIOTBL [O3HABATEIBHYIO JCSTCIbHOCTD; MPUHMMATh AKTHBHOE Y4YacTHE B
e PacuérHele 3aJadyd: — ONPEICICHHE MOJCKYISPHOI | TPYIIOBOH y4eOHON AESTEILHOCTH
(bOpMyIBI OPraHMYECKOTO BELIECTBA 110 MACCOBBIM JOJISIM
aTOMOB XHMMHYECKHX DJIEMEHTOB W Mo Macce (00beMy)
MPOAYKTOB  CrOpaHHs; pacu€rTel MO  ypaBHEHHIO
XUMHYECKOM pPeaKiiu
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4.1 | AMuHBI. AMUHOKUCIIOTBIL. 3 AMUHBL: MeETWJIAMUH — IpocTeifmmii mpeacTaBuTenb | PacKpbIBaTh CMBICT M3y4aeMbIX MOHATHH (BBLABIATH UX XapaKTepHbIE
benku aMMHOB: COCTaB, XHMHYECKOE CTpOEHME, (PU3MUECKUEe M | IPU3HAKM), YCTaHABIMBAaTb UX  B3aUMOCBA3b,  UCIONB30BATh
XMMHYECKHEe CBOMCTBA (PeaKkLUM C KUCIOTaMH U IOPEHUs), | COOTBETCTBYIOIME IOHATUS IPHU OINUCAHUU COCTaBa, CTPOCHUS U
HaXOXKAEHUE B IPHUpoJe. AMUHOKHCIOTH Kak aM(oTepHble | IpeBpalieHuit OpraHN4ecKUX COCIMHEHUM. HcnonezoBath
opraHndeckue coenuHeHus. Pusmueckne M XUMHYECKHE | XUMHYECKYIO CHUMBOJIMKY [UII COCTAaBJICHUS MOJIEKYISPHBIX U
CBOWCTBa  aMHMHOKHMCJIOT  (Ha  IpuMepe  INIMIMHA). | CTPYKTYpHBIX (Pa3BEPHYTOH, COKpalIEHHON) (OpMYI OpraHUYECKUX
bronorudeckoe 3HaYeHHEe aMUHOKUCIOT. CHHTE3 MENTUIO0B. | BemecTB. OnpenensaTs NPUHAMLICKHOCTh BENIECTB K ONPECICHHOMY
benku kxax mpuponHele nonuMepsl. IlepBudHasi, BTOpHYHasl | KIaccy IO COCTaBY M CTPOCHHIO, Ha3bIBaTh UX MO CHCTEMAaTHYECKOU
U TpeTH4Has CTPYKTypa OenkoB. XHMMHYECKHE CBONCTBA | HOMEHKJIAType; IPUBOAUTH TpPHUBHAJIbHBIE HA3BaHHUA OTAEIbHBIX
0€JIKOB: TUPOJIN3, ICHATYpalHs, KAUeCTBEHHbIE PeaKlUK Ha | IpefcTaBuTeNneil. XapakTepu3oBaTh COCTaB, CTPOECHHE, NIPUMEHEHHE,
Oesky. DKcIepUMEHTaJIbHbIe METOAbl M3Y4eHHs BellecTB M | (GU3MYeCKHe M XHMHYECKHE CBOMCTBA, BaKHEHIIME CIOCOOBI
UX IMpeBpalieHuii: ® JleMOHCTpanuu: — JIeHaTypalus OenKkoB | MOTy4YeHHUS TUIHWYHBIX HpescTaBUTENeH a30TCOJeprKalIInX
NP HarpeBaHUY; — LIBETHbIE PEaKIU OeIKOB COeUHEHUH (MeTWIaMMHa, IIHIMHA, OenkoB). OmUCHIBaTH COCTaB,
CTPYKTYpY, OCHOBHBIE CBOWMCTBA OENKOB; MOACHATH Ha IIpUMEpax
3HaueHHWe OEnKoB JUId OpraHu3Ma 4ejoBeka lcmonb3oBaTh
€CTECTBCHHO-HAaYIHbIC METOABI ITO3HAHUS — Ha6J’[IO}IaTI> " OIIKMChIBATH
JIGMOHCTpaLII/IOHHI:Jﬁ OKCIICPUMECHT. CaMOCTOSITENBHO IUIaHUpPOBATh U
OCYHIIECTBIISITh CBOIO II03HABATEIbHYIO JESTENbHOCTh; IIPUHUMAThH
AKTHBHOE y4acTHe B IPYNIOBOH yueOHOH AeSATEIbHOCTH
Hroro no pazneny 3
Paszgen. 5. BeIcOKOMOIEKYIJIIpHBIE COEIMHEHUS
5.1 | IInactmaccsl. Kaydayku. 2 OCHOBHBIE ~ TOHATHS ~ XMMHHM  BBICOKOMOJEKYNISAPHBIX | BiageTp u3yd4aeMbIMM XUMHUYECKMMHU MOHSTHUSIMM: pAacKpbIBaTb
Bonokna COCJAMHEHUI: MOHOMEpP, IIONMMEpP, CTPYKTYPHOE 3BEHO, | CMBICI H3y4aeMbIX IIOHATHM M IIPUMEHATh OTH IIOHATHA IIpU
CTENEeHb NOIMMEPHU3AaLMU, CPEIHss MOJIEKYIApHAs Macca. | ONMCAHWHM COCTaBa M CTPOCHUS BBICOKOMOJIEKYIISAPHBIX OPraHUYECKUX
OcCHOBHBIE =~ METOIbl  CHHTE3a  BBICOKOMOJIEKYJIADHBIX | BEIIECTB, Ui OOBSCHEHHMS OTHEIbHBIX (aKTOB U SIBJICHUM.
COCIAMHEHUM — TIONIMMEpU3alusl W TONUKOHAeHcauus. | Mcrmomp3oBaTh  XMMHYECKYI0  CHUMBOJNMKY  JUII  COCTABJICHHSA
ITnactmaccer (monmuaTHIIEH, HONUIIPONIUIICH, | CTPYKTYPHBIX — (OpMYIT  BEIIECTB W ypaBHEHMH  peakuuii
MONMBUHWIXJIOPHI,  MONHCTHpon).  HaTypanpHbli W | molmMepH3aluy U HOJMKOHAEHcauuu. ONUCHIBATh COCTaB, CTPOCHUE,
CHHTETHYECKHEe Kaydyku (OyTaIueHOBBIH, XJIOPOIPEHOBBIH | OCHOBHBIE CBOMCTBA KaydyKoB, HauOoJee pacipoCcTpaHEHHBIX BHIIOB
U W30IIPEHOBHIN). BonokHa: HaTypanbHbIE (XJIOMOK, IIEpCTh, | IUIACTMAcC, BOJIOKOH; IIPUMEHEHME B  Pa3IHYHBIX  OTPACIAX.
mENK), WCKYCCTBEHHBIE (AETAaTHOE BOJIOKHO, BHCKO03a), | MCIIonb30BaTh  €CTECTBEHHO-HayYHBIE  METOABI  IMO3HAHUS  —
CHHTETHUYECKHE (KampoH M JIaBcaH). OKCIIEPUMEHTaJbHbIC | HAOMIOAATh U OMHCHIBATH JEMOHCTPAIIIOHHBIA 3KCIICPUMEHT
METOZIBI M3y4EHHUS BEILECTB U UX MIPEBPAILECHHII:
e JleMOHCTpamuu: — O3HAaKOMJIEHHE C oOpa3namu
MIPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIIACTMAcCC,
Kay4yKOB
HWroro no pazaeny 2
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11 kiaace

Ne HaumenoBanue OCHOBHBIE BHJIBI JICATEIIBHOCTH
pa3aeioB U TEM Konnue [IporpammHoOe conepxanne 00yyJaronuxcs
y4e0HOTO MmpeaMeTa CTBO
qacoB
Pazgen 1. TeopeTnueckue OCHOBBI XUMUH
Xumuueckuit snmemeHT. AtoM. CocTaB aroMa, H30TONBI. | PackpbIBaTh CMBICT U3y9aeMbIX MOHATHH (BBISBIIATH UX XapaKTCPHEIC
1.1 | CtpocHue aTOMOB. 3 OnekTpoHHass ~ 000J0YKa.  DHEPreTHMYECKUE  YPOBHH, | MPU3HAKH), YCTAHABIMBATH WX B3aMMOCBA3b. PacKpBIBaTH CMBICT
[lepronuueckuii 3aKoH U NOMypOBHH. ATOMHbIe opburanu, s-, pP-, d-, f-amementsi. | nepuoandeckoro 3akona 1. Y. MeHzeneeBa u JeMOHCTPUPOBATH €TI0
ITepuoanueckas cucrema OCOOCHHOCTH pacIpeeCHUs JIEKTPOHOB MO0 OPOHUTAISIM B | CHCTEMATU3UPYIONIYIO, OOBSICHUTCIBHYIO M  IPOTHOCTHYECKYIO
XUMHUYECKUX DJIEMEHTOB aToMax MaJbiX U OOJNBIIMX TEPUOMOB. OJEKTPOHHAS | (QYHKIUHM. XapaKTepH30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB
J .. MenneneeBa KOHpUrypanisi  aroMoB.  IlepHoauuecKWii  3aKOH M | XUMHYECKHX 3JIEMEHTOB 1—4 MepHoI0B, UCIIONB3Ys MOHATHS S-, P-, d-
[Tepronnueckas cucreMa XuMUueckux snemeHToB J[. . | snekTpoHHble oOpOHTanu, sHeprerudeckue ypoBHH. OOBSCHSITH
MenneneeBa.  CBsi3b  MEPUOAMYECKOrO  3aKOHA W | 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
Ileppoanueckoil CUCTEMBI XUMHYECKHX DJIEMEHTOB C | COCOUMHEHMM IO mepuonaM M rpynmnam llepuonmueckoi cucremsl [l
COBPEMEHHOW TeopHel CTpOoeHHs aTOMOB. 3akoHOMepHocTH | WM. MeHaeneeBa
W3MEHEHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U o6pa3yeMbe
UMH TIPOCTBIX M CJOXHBIX BEIIECTB II0 TpYyIIaM U
nepuoaM. 3HA4YE€HHE MEPHOAUYCCKOrO 3aKOHA U CHUCTEMBI
xumudeckuxaiementos JI.JMI. MengeneeBa B pa3BUTUU
HayKd. DKCIIEPUMEHTAJIbHBIE METOABI U3YUCHHS BEILECTB U
UX [PEBPAILECHUI:
o Jlemoncrpanmu: Bunsl Tabnun «Ilepuoaudeckas cucrema
xuMuueckux snemenToB .M. Menaeneesay
1.2 | CtpoeHnue BelecTsa. 4 Crpoenne  BemiecTBa.  XHUMHYECKas  CBs3b.  Buusl | PackpbhiBaTh CMBICT M3ydaeMbIX MOHATHH (BBIACTATH UX XapaKTEPHBIE
MHoroo0pa3sue BeliecTB (koBaneHTHas  HEMONApHasT W  TONSpHAs, WOHHAS, | IPU3HAKM) M TPUMEHATh ATH TOHATHS IPHU ONHMCAHHH COCTaBa M
METaJTMuecKas) U MEXaHW3Mbl 0Opa30BaHMS XUMHYECKOW | CTPOSHHUS BELIECTB, ISl OOBSICHEHUs OTACIbHBIX (DAKTOB U SIBICHUIL.
cBs3u (OOMEHHBIM W JOHOPHOAKIENTOpHEIN). Bomopomnas | OmpenensTs BHUABI XUMHUYECKOW CBS3M (KOBAJIEHTHOH, WOHHOM,
CBs3b. BaJeHTHOCTh. DNEKTPOOTPUIATETHHOCT. CTEMeHb | METaUIMIeCKOMH, BOJIOPOIHOIN) B COCIMHEHUSX; THI
okucieHus. KaTnoHs! i aHHOHBL. BelecTBa MONEKYISPHOTO | KPUCTAJUIMYECKOH PEmETKN KOHKPETHOro BemiecTBa. Ompenensrs
¥ HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MMOCTOSHCTBA COCTaBa | BAaJCHTHOCTh W CTETEHb OKHCICHUS XHUMHYECKHX 3JEMEHTOB B
BemiecTBa. THIBI KPHUCTAJUIMYECKUX PEHIETOK M CBOWCTBA | COCAMHEHMSIX pa3jMYHOrO CcocTaBa. lIpOBOAWTH BBIYUCICHHA C
BemecTB. [loHATHE O HOUCHEpPCHBIX CcUcTeMaX. VICTWHHBIE | MCIIONB30BAaHMEM IOHATHS «MAacCOBas JOJS BEIIECTBA B PACTBOPE».
pactBopbl. KommuecTBeHHBIE XapaKTePHCTHKH pPacTBOpPOB | BrmageTp  m3ydaeMbIMH — XHUMUYCCKUMHIIOHATHAMHU.  OOBSICHATH
(MaccoBast momsi BemiecTBa B pactBope). Kimaccmukaruist | 3aBHCHMOCTE  CKOPOCTH  XMMHYECKOH peakmud OT Pa3ITUIHBIX
HEOPTaHNYECKUX COCIMHCHUIA. Homenkmarypa | dakropoB. Ompenmenars  XapakTep CMEIICHHS  XUMHUYECKOTO
HEOPTaHMYECKUX BEIICCTB. OKCIIEPUMEHTAJIbHBIE METOABI | PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3AeicTBus (mpuHImIT Jle
U3yYeHHs BELIECTB M UX NpeBpanieHuii: o Jlemoncrpauuu: — | Ilatense). CocTaBisTe ypaBHEHMs PpEaKUMil pPa3IWYHBIX THUIIOB;
MOZENU KPUCTAIIMYECKUX pelIeToK. ® PacuérHble 3agaun: — | MOIHBIC U COKpallEHHbIE ypaBHEHUS pEakUMil HOHHOro oOMeEHa,
pacyeTbl C HCIOJb30BAHHEM IIOHATUSL «MaccoBas Jojis | YIUThIBas YCIOBHs, TIPU KOTOPBIX S3TH PEaKNUU HAYT MO KOHIA.
PacTBOPEHHOI'O BELIECTBAY Hcnonb3oBaTh C€CTCCTBCHHO-HAaYyYHBIC MCTOABI IMO3HAHUA -
1.3 | Xumudeckne peakiun 6 Xumndeckast — peakius.  Knaccudukammss — xumudeckux | POBEACHHE, HAOJTIOJICHAC U OIMHMCAHUE XMMHYIECKOTO SKCIICPHMEHTA
(IeMOHCTpAIOHHBIE W JIA0OPAaTOPHBIC OIBITHI, MPAKTUICCKUE




peakuuii B HEOpraHUYECKONW M OpraHNYeCcKOW XUMHHU. 3aKOH
COXpPAaHEHMS MacChl BEIIECTB; 3aKOH COXpaHEHHS U
MPEBpallleHUsT SHEPTUM TP XUMHUYECKHX  PEeaKIHsX.
CKOpOCTb peakIM, €€ 3aBHCHMOCTh OT Pa3IMYHBIX
(akTopoB. OOpaTHMBbIE peaknuyu. XUMHUUECKOE PABHOBECHE.
@dakToppl, BIUSONIME HAa  COCTOSIHUE  XUMHYECKOTO
paBHoBecus. [lpunnun Jle Illarense. DaexTponuTuueckas
muccorpanys. CunbHble W ciaalble anmekTponutsl. Cpena
BOIHBIX pAacTBOPOB BEIIECTB: KHUCJIas, HEHTpajibHasd,
nieriouHas. Bomoponweii  mokasatens (pH) pactBopa.
Peakimm  woHHOro  oOMEHa B OpraHMYeCKOH H
HEOpraHNYeCKOi XUMHH. OKHCIUTETBHO-
BOCCTaHOBUTENbHBIE peakiuu. [loHsTHe 00 3JeKkTponu3e
pacmiaBoB U pacTBOpoB coneil. IIpumeHeHue anekTponusa.
3KCHepHMeHTaﬂbeIe METO/JIbI HM3Y4YCHUA BCHICCTB U HX
npeBpalleHuii: ® J[eMoHCTpalmu: — pasjoKeHne MepoKcuIa
BOJIOpOJia B TIPUCYTCTBHMHU Karanuzaropa. e JlaboparopHsie
ONBITHI: — TIPOBEICHHE peakluid WOHHOrO oOMeHa; —
omnpezeNeHre CpeAbl PacTBOPOB BEIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO MHAUKATOpa. ® [IpakTiueckue paboter: No
1. Binusinue pa3nuuHbix (aKTOPOB HA CKOPOCTh XUMHYECKOU
peakuuu. e PacuérHble 3ajauu: — pacyeThbl 0 YPABHEHUSIM
XUMHYECKUX PpEeaKIdif, B TOM YHCIE TEPMOXUMUYECKUE
pacué€rsl

paboThI): MO OIpPEICIICHHIO CpPEAbl BOJHBIX PACTBOPOB BEIIECTB,
peakiuii HWOHHOTO OOMEHA, BIHSHUIO Pa3IMIHBIX (DAaKTOPOB Ha
CKOpoCTh peakiuid. CreoBaTh MpaBuiiaM MOJb30BAHUS XUMHYECKOM
mocymo ®W  JTa0OpaTOpHBEIM  oOopynoBaHUEM. [IpencTaBisAThH
pe3yABTATBHI  XUMHUYECKOTO 3KCIIEPHUMEHTa B  (OpME  3alucH
ypaBHEHUH COOTBETCTBYIOUIMX PpEAKUMWA U JIeNaTh BBIBOABI Ha MX
ocHoBe. [IpoBOAMTHL BBIYUCIEHUS MO YPaBHEHUSIM XHMHYECKUX
peakuuii, B TOM 4UCiie TEPMOXUMUUYECKUE PACUETHI
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Pasnen 2. Heoprannueckass Xumus
2.1 | Meras 6 Meramnel.  Ilonoxkenne weramioB B Ilepuoandeckoit | PackpbIBaTh CMBICT M3ydaeMBIX HOHATHH (BBIACIATH HX XapaKTepPHbBIE

CHCTEME XMMHYECKHX 371eMeHTOB. OCOOEHHOCTH CTPOECHUS
AJNIEKTPOHHBIX ~ 00O0NOYEeK aToMOB  MeraywioB.  OOmrue
(u3nveckre cCBOWCTBA METAJUIOB. lIpuMeHeHne MeTayjioB B
OpiTy, mnpupome wu TexHuke. CIDlaBRI  METaJUIOB.
DNEeKTPOXUMHUYESCKAN psAl HampsoKeHnd MertaioB. OOmme
CrocoOBbl  TONydeHnst MeTamuioB. Kopposust MeTasios.
Croco0p1 3amuTel OT Koppo3md. OOmias XapaKTepHCTHKA
MetaiioB ThaBHbIX noarpymmn (IA-rpynma, ITA-rpymma)
Ilepromuueckoil  cUCTEMBI ~ XUMHYECKMX  JJIEMEHTOB.
AmromuHAN. AMQOTEpHBIE CBOWCTBA OKCHIA M THAPOKCHIA
amfomuHASA. OOIIas XapakTepPHCTHKA METAUIOB ITOOOYHBIX
moarpym (b-rpymm) [eproaiaeckoi CHCTEMBI XUMHYECKIX
9JIEMEHTOB: Me€lb, LMHK, XpOM, >Kene3o. Baxueimue
COCMHEHUsI METAIOB (OKCHABL, THUAPOKCHIBI, COJIH).
OKcnepuMeHTAIbHBIE METOIBl HW3Y4YEeHHUS BEUIECTB M HX
TpeBpamieHnii: ® JleMoHcTpayy: — Koieknus «MeTtautbl u
craBe. e JlaGopaTOpHBIE ONBITHI: — B3aUMOJICHCTBHE

MPU3HAKW) W TPUMEHSTh STH TOHATHA TNPH OIUCAHWM COCTaBa M
CTPOEHUS BEIIECTB, IJisl OOBSICHEHUs OTACIBHBIX (DAKTOB U SIBIICHUI.
OOBsCHATh O0mEie 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
9JIEMEHTOB — METAJUIOB W WX COSIWHEHHH C y4ETOM CTPOSHHS HX
aTOMOB W TOJNOXeHUS B lleprommdeckoil cucTeMe XHMHUYECKUX
snemenToB J[. W. MenneneeBa. XapakTepu3oBaTh (ONFCHIBATH)
o0mMe XMMHYECKME CBOWMCTBA METAIOB, WX  BaKHEHIINX
COCIMHEHUH, TONTBEpKIas STO OMUCAHWE NpUMEpaMu ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYSCKUX pPEAKIHi; IPUMEHCHNE METAIJIOB B
pa3IMYHBIX 007acTAX, a TaKXKe MCIOIB30BAHHWE WX U CO3JaHUSL
COBPEMEHHBIX MAaTEpHANOB M TeXHOoJOruid. OMNHCBIBATH CIIOCOOBI
3aI0UTBl  METANIOB  OT  KOppOo3WH.  PackpelBaTh  CYIIHOCTH
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaxiii TIOCPEICTBOM
COCTABJICHUS JJIEKTPOHHOrO OanaHca 3TUX peakmuid. [IpoBoauTh
peaKIuy, TONTBEPKIAIONINE XapaKTEepPHBIE CBOHCTBA W3y9YaeMBIX
BEIIECTB, pACIO3HABATh OINBITHBIM IYTEM HOHBI METAJJIOB,
MPHUCYTCTBYIOIINE B BOAHBIX pacTBOpax. MCIomp30BaTh eCTECTBEHHO-




TUIPOKCHJIA AJIFOMHUHUS C PACTBOPAMU KHUCJIOT U LIeJIouei; —
KaueCTBEHHBbIE pEAKUMU Ha KATHOHBl METAJJIOB. ®
[pakTrueckue padotsl: Ne 2. Pernrenue skCriepuMEHTaTBHBIX
3a7a4 1o teme «MeTaisbl». ® PacuéTHbie 3a1auu: — pacyeThl
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKivy,
€CM OJHO W3 BEUIECTB JaHO B BHJE pacTBopa C
OIpeIeIEHHON MacCOBOH 101eH pacTBOPEHHOr O BELIECTBA

Hay4JHbIE METO/bI IO3HAHUSI — POBEACHNE, HAOIIOICHIE U ONMCAHUE
XMUMHYECKOT0 SKCIIEpUMEHTa (IEMOHCTPAIlMOHHBIE W J1a00paTOpHbIE
ONBITBI, TpakTHdeckue paboter). [IpeacTaBisTe  pe3ynbTaThI
XMUMHYECKOr0 JKCIIepUMEHTa B  (opMe 3amucH  ypaBHEHHWH
COOTBETCTBYIOLIMX pEaKIMH W JenaTh BBIBOABI Ha HMX OCHOBE.
CnenoBaTe MpaBWiaM TIOJIB30BaHUS XUMHUYECKOW TIOCylOM H
nabopaTtopHeIM  0OopynoBanueM. [IpoBOOWTH  BBIYMCICHHS IO
YPaBHEHMSM XUMHMUYECKUX peakuuil. CaMOCTOSATENbHO IUIaHUPOBATh U
OCYILECTBIIATh CBOIO IIO3HABATENbHYIO JESATEIbHOCTh, INPUHUMATh
AKTHBHOE y4acTHe B IPyNIOBOH yueOHOH JIesITelIbHOCTH

2.2 | Hemerasuis 9 Hemeramnel. Ilomoxenune HemeraisioB B I[lepromumyeckoii | PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBIICIATH UX XapaKTePHBIC
cucreMe xuMmuyeckux oiemeHToB J[.M. MeHneneeBa u | mpU3HAKW) W NPUMEHITh ITH TOHATHS MPU OMHCAHUM COCTaBa M
O0COOCHHOCTH CTpPOCHHS aToMoB. DH3HUYECKHE CBOWCTBA | CTPOCHHSI BEIIECCTB, JUIsl OOBSICHEHHS OTICIBHBIX (PAKTOB U SBJICHUIL.
HeMeTauioB. AJuiotpornus HemerawioB (Ha mnpumepe | OOBsICHATH OOIIME 3aKOHOMEPHOCTH B  HM3MCHCHHH  CBOMCTB
KUCIoposa, cepbl, (Gochopa M yriepona). XUMHUYECKHE | HEMETAJIOB M WX COCJMHEHHH C y4ETOM CTPOCHHUsSI UX aTOMOB H
CBOMCTBA BaKHEHIIINX HEMETAUIOB (TAJIONCHOB, CEPhI, a30Ta, | MOoMokeHus B [leproauueckoll cucTeMe XMMHUYECKHX AJIEMEHTOB /.
¢docthopa, yrmepoma u kpemuwms). Okxcuabl HemeramioB. | M. MenneneeBa. XapakTepu3oBaTh (OMUCHIBATEL) OOIINE XUMHUECKHE
Kucnoponconepsxaiue KUCIoThl. BoloponHble COSAMHEHNS | CBOMCTBA HEMETANIJIOB, WX BAXKHEHIIMX COENWHEHUH, MOATBEpKaas
HEMCETAJIJIOB. SKCHCpI/IMCHTaﬂbeIC METOAbI I/ISyIICHI/Iﬂ 9TO OIINCaHUuEC npumMepamMun ypaBHeHI/Iﬁ COOTBETCTBYIOUINX
BEILIECTB M UX IMPEBpAIlEeHuii: ® J[eMOHCTpauuu: — 00pasipl | XHMHYECKHX peakuui. XapakTepu3oBaTh BIMSIHHE HEMETAIIOB U UX
HEMETAJJIOB, — B3aMMOJICMCTBHE MEAU C a30THOM KHCJIOTOM COCIMHEHUN Ha KHBBIE OpraHuM3Mbl; OIIMChIBATH IIPUMCHCHUEC B
PAsIMYHOM KOHIEHTpaIyH. o JIaGopaTOpHbie OMNBITHI — | PA3THUIHBIX o0/IacTsIX MPaKTHYECKOW JIESATETHHOCTH  YeNlIOBEKa.
KaueCTBEHHbIE PEaKIMU Ha aHUOHbBI U KATHOH aMMOHHSL. [TonTBepkate  CYIIECTBOBAHME —TEHETHYECKOH  CBA3HM MEXIY
. TpakTideckue paGoTHI: No 3 Pemenne | HEOPTAHWYECKUMA  BEIMECTBAMM € TIOMOWIBIO  ypaBHEHHit
SKCIIEPUMEHTAIbHBIX 33124 110 TeMe «Hemerarmiby. COOTBETCTBYIOIINX XHMHUYECKUX DPEaKLHUH. PachLIBaTL CYIIHOCTh
o PacuéTHBIC 3a7aYM: — pPacueTHl MAcchl BeiecTsa i | CKHCTHTENBHO-BOCCTAHOBUTEIBHEIX peaxmit _ TIOCPENICTBOM
06beMa ra30B M0 H3BECTHOMY KOJTMUECTBY BeIeCTBa, Macce | COCTABICHHS JIEKTPOHHOrO OamaHca ATHX peaKuuit. [IpoBoauTh
Wi 0GbeMy OZIHOTO U3 YYACTBYIOWUX B peaKiuy Belects; | PCAKUIMH, TOITBEPHIAONIE XaPAKTEPHBIE CBOHCTBA H3ydaeMbIX
pacueTE! Macchl (0GbeMa, KOMMIEcTBA BEIecTBa) IPOyKTop | BEIIECTB, PACMO3HABATE OMBITHBIM MYTEM aHHOHBI, IPHCYTCTBYIOMIE
DEaKIIHH, eCITH OJHO M3 BEIIECTE HMEeT IPHMECH B BOAHBIX pacTBopax. Vcroiap30BaTh €CTECTBEHHO-HAYUYHBIE METOMBI
2.3 | CBs3b HEOPraHUYECKUX U 2 Heopranuueckue u OpraHu4ecKue KicaoTE, | NO3HAHUA — TPOBEICHUE, HabmiosIeHHe 1 OMHMCAHNE XMUMHYECKOro
OpPraHUYECKUX BEIIECTB Heopranuueckue u opranudeckue oCHOBaHus. AM(OTEpHbIC OKCHEPHMEHTA  (IEMOHCTPALMOHHBIE H  11abOPAaTOPHBIE  OMBITHL,
HeOpraHMIecKe " OpraHHuecKue coenHenns. | MPAKTHIECKHE pabotsr). IlpencraBisiTh PE3Y/BTATL XHMIMECKOrO
l'eHeTrgeckast CBSI3b HEOPTAaHUYECKUX W OPTraHHMYECKHUX OKCIICpUMCHTa B topme  samucH ypaBHEHHH ~COOTBETCTBYIOIIMX
BEIIECTB peaknmii M JAenaTh BBIBOABI Ha WX OcHOBe. ClemoBaTh IpaBHIIaM
MOJIb30BaHUs XUMUYECKOU ocynou u m1a60paTOPHBIM
obopynoBanneMm. [IpoBOIUTH  BBIYHCIECHUS TIO0  ypPaBHEHUSIM
XUMPYeCKuX — peakmmid.  CaMOCTOSTENBPHO — IUIAHWPOBATH |
OCYIIECTBIISITh CBOIO IIO3HABATENBHYIO JCSTENHHOCTD; IPHHAMATH

AaKTUBHOE yJacTHe B TPYIIOBOH Y4eOHOH NesTeIhbHOCTH
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Paznen 3. Xumus u »Ku3Hb

3.1 | Xumus u )XKU3Hb 4 Poms XUMUH B obecriedeHnn 9KOJIOTHYECKOH, | PackphIBaTh pONb XUMUH B PEIICHHH YHEPTeTUYECKUX, CHIPHEBBIX H

SHGpFeTquCKOﬁ u HI/IIIIGBOﬁ 6630HaCHOCTI/I, Ppa3BUTUN
MCIUIINHEL. Ilonste o HAYYHBIX MCTOAAX TIO3HAHUA

JKOJIOTHYCCKNX np06neM YCJIOBCUYECCTBA, OIMCBIBATH OCHOBHEBIC
HalpaBJICHUA PA3BUTHUA XHUMUIYECKON HAaYKHW U TCXHOJIOT'MH.




BEIIECTB W XHMMHUYeckux peakuuid. IIpencraBinenuss o0
O0IMX HAayYHBIX NPHUHIUIIAX MPOMBIIUICHHOTO IOJNYyYEeHUs
BaOXHEHIMX BemecTB (HA MpuUMepax MPOU3BOJCTBA
aMMHaKka, CepHOW KHCIIOTBHI, MeTaHoja). YeloBeK B Mupe
BELIECTB, MAaTEpPHAJOB U XMMUYECKUX PEAKIMNA: XUMHA U

3JI0POBBE YeJIOBEKa; npaBuIIa UCTIOIH30BAHHMS
JIEKapCTBEHHBIX  TIperaparoB; IpaBWia  0E30MacHOr0
WCIIONIb30BAaHMs ~ TIpernapaToB  OBITOBOW  XMMHH B

HOBCGZ[HGBHOfl JKM3HM. BpITOBast XUMHUecKast T'paMOTHOCTBb

[puMenaTp mpaBwia Oe30MacHOr0 OOpamieHHs C BEIECTBAMH,
UCTIONIb3YEeMbIMH B TIOBCCJHCBHOW JKHM3HH, MPaBWiIa I[OBEICHUS B
Hensx cOepexeHHs 370pPOBbS M OKpYXKaroulell MpUpPOAHON Cpelsl;
MOHUMATh Bpel (OMAaCHOCTh) BO3/CHCTBUS HA JKHBBIE OPraHH3MBI
OmpeNeSICHHBIX BellecTB cMbici mokasatens [IJK, mosicHATh Ha
npUMepax CrnocoObl YMEHBIICHUST U MPEIOTBPALICHHS HX BPEIHOTO
BO3JCHCTBHSA. ~ AHAJIM3UPOBATh M KPUTHYECKH  OICHHBATH
UHGOPMAIINIO, CBA3aHHYI0 C XHMHUYCCKUMHU TMPOLECCAMH U HX
BIIMSIHUEM Ha COCTOSIHME OKpyXaromei cpenpl. Vcmnonb3oBaTh
MONMyYCHHbIC 3HAHUS W TPEACTABICHHS O cdepax IesATeNbHOCTH,
CBSI3aHHBIX C HAYKOIl M COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY
JUIL OpHMEHTallMM B BbIOOpe cBoel Oymymiell mnpodeccnoHaTbHOM
nestenbHOCTH. [IpMHMMAaTh ydacThe B OOCYKAEHHU MpobiieM
XAMHYECKOH ¥ OKOJOTMYECKOH HAMpaBICHHOCTH, BBICKA3bIBAThH
COOCTBEHHYIO TO3MLHMIO IO TpoOJeMe M TpeyiaraTh BO3MOXKHBIE
IyTH €€ PELIeHUs
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I[TIOYPOYHOE IIJTAHMPOBAHUWE

10 KJIACC

Ne Tema ypoka KonuyecTBo yacos Buabl , ¢opmsl
m\n BCEro KonTtpoJbHbie IIpakTHYeckue KOHTPOJIA
padoThI padoThI

1. [Ipenmer opraHnYecKOi XUMUH, €& 1 0 0 Camoorenka c
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHE WCTIOJIb30BaHUEM

«OLIEHOYHOT O JIUCTAY;

2. Teopust cTpoeHHs] OpraHUYECKHUX COEAMHEHUN A. 1 0 0 [TuceMeHHBIM
M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS KOHTPOJIb;

3. [IpencraBnenne o kKiacCUpUKAIIUU OPTaHHYECKUX 1 0 0 [TucemenHBbII
BemecTB. HomeHknatypa (cucreMaruueckas) | KOHTPOJIb;;
TPUBHATBHBIC HA3BAHUS OPTAHWMYECKUX BEIECTB

4, AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAM PsiJT 1 0 0 VY CTHBIN KOHTPOJIb

5. AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKHUIA PsJT 1 0 0 [TucbMEHHBIN KOHTPOJTB;
Metan u 3TaH — MPOCTEUINNE MPEACTABUTEIHN
AJIKAaHOB

6. AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 [TucbMEHHBIN KOHTPOJIB;

7. OTWiIeH W  TPONujeH —  mpocTeumue 1 1 0 KontposbHas pabdoTa;
MIPEJICTAaBUTENH AJIKEHOB

8. [Ipaktuueckas padora Ne 1. «Ilosyuenue sTuneHa 1 0 1 [IpakTuueckas pabdoTa;
Y U3YYEHUE €ro CBOMCTBY

9. Ankaauensl. byraguen-1,3 u merunOyraguen-1,3. 1 0 0 [TuceMeHHBIN
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHBI KOHTPOJIb;

10. AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOCHWSI, 1 0 0 TectupoBanue;
FOMOJIOTUYECKUN psl. AUETUIIEH — NPOCTEHIIMH
MIPEJICTAaBUTENb AJIKHHOB

11. Brruncnenus no ypaBHEHUIO XUMHUYECKON pEeaKIUn 1 0 0 ITuceMeHHBIM

KOHTPOJIb;

12. Apenbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB 1 0 0 ITuceMeHHBIM

KOHTPOJIb;

13. T'eneTnueckas CBSI3b YII€BOJ0POIOB, 1 0 0 ITuceMeHHEBIN

MIPUHAJISKANTUX K PA3TUYHBIM KJlaccaM KOHTPOJIb;




14. [Ipuponusie HUCTOYHUKHU YII€BOJOPOIOB: JukranT
MIPUPOJIHBIN Ta3 U MOMYTHBIC HE(TAHBIC Ta3bl, HePTh U
MPOIYKTHI €€ mepepaboTKu
15. [Tpupoaueie HWCTOYHUKHU YIJIEBOJAOPOIOB: [TnceMenHbII
MIPUPOJTHBIN Ta3 U MOMYTHBIC HEPTSIHBIC Ta3bl, HEPTh U KOHTPOJIb;
IIPOJIYKTHI €€ nepepadoTKU
16. KoHnTponsHas pabota 1o pazaeny KoHnTponsHas
«YTIeBOIOPOIBD»Y pabora;
17. [IpenenpHble OJAHOATOMHBIE CIHUPTHI: METAHON H IIncoMeHHbId
staHoJs. BonopoHas cBsi3b KOHTPOJIb;
18. MHOroaTroMHbI€ CIUPTHI: 3THJICHTJIUKOJIb U TJULEPUH [TruceMenHbII
KOHTPOJIb;
19. @deHon:  CTpOEHHE  MOJIEKYJbl, (QHU3WYECKHe U YcTHBIN onpoc;
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
20. Anpaerunpl: GOpMaNbACTH U alleTATbIETHA. ATIETOH IInceMeHHbIN
KOHTPOJIb,
21. OnIHOOCHOBHBIE TpeJENbHbIE KapOOHOBBIC KHCIIOTHI: [TnuceMeHHBIN
MYpPaBbUHAs U YKCYCHAas KOHTpOJIb;
22. [IpakTtnueckass pabora Ne 2. «CpoiicTBa pactBOpa [TucemeHHBII
YKCYCHOM KHCIIOTB» KOHTpOJIb;
23. CreapuHoBass M OJIEMHOBAas  KHUCJIOTBI,  Kak [IucbmenHbII
MIPEICTAaBUTENH BBICIIMX KapOOHOBBIX KHCIOT KOHTpOJIb;
24, Mpia Kak COJMM BBICHIMX KapOOHOBBIX KHUCIOT, UX YcTHBIN onpoc;
MOIOIIlEE NEHCTBUE
25. Crnoxxsbple 3¢Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX CamooueHka ¢
KUCTOT. ['MIpoan3 ClioKHBIX A3UPOB HCIIO0JIb30BaH
ueM
«O1eHoyHoro
JIUCTaR;
26. XKupsl: TunponU3, MpUMEHEHUE, OUOJIoTHYeCKasl poJib [IpakTuueckas
KHUPOB pabora;
27. VYrneBoapl: coctaB, kiaccupukanug. Baxueimine IInceMeHHbIH
MIPEJICTAaBUTENH: TIIF0K03a, PPYKTO3a, caxaposa KOHTpOJIb;
28. Kpaxman u nemntono3a kak NpupoHbIe MOTUMEPDI [TucbmenHbII

KOHTPOJIb;




29. "IIpomexxyrounasi arrecranusi. KonrposabHas pabota 1 1 0 KoHnTpoabHas
o pazzaeny «Kucnopoacoaepkaiie opraHn4eckue paborta;
COeJIMHEHUs»"
30. AMUHBI: METHJIAMUH U aHUJIUH 1 0 1 [TucemenHbII
KOHTPOJTB;
31. AMUHOKHUCIIOTB Kak amM(pOTEpHbIE OpPraHUYeCKUe 1 0 0 [TucemenHbII
COCIMHEHUs, UX OHOJOrMYecKoe  3HaYCHHE. KOHTPOJIb;
Ilenrtr bl
32. benku kak mpuUpoaHBIE  BBICOKOMOJIEKYJISPHBIE 1 0 0 [TucemenHbII
COCJTMHEHUS KOHTPOJTb;
33. OCHOBHbBIE MOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX 1 0 0 [TuceMeHHBIH
COEIMHEHU N KOHTPOJIb;
34. OcCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYISIPHBIX 1 0 0 YcTHBI# onpoc;
coennHeHui. [inacTtmaccesl, Kaydykd, BOJJOKHA
OO61Iee KOJIMYECTBO YacoB 10 Mporpamme 34 2 2
MNOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC
Ne Tema ypoxka Kosan4yecTBo 4acoB Bunasi , popmbi
n\n BCEro KonTpoa IpakTnyec KOHTPOJIA
bHbIE KHe
padoThI padoThI
1. XUMUYECKUH 2IIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 CamooneHka ¢
KOH(Urypanus aToMOB UCMOJIb30BaHUEM
«OneHo4HorO
JIMCTaY;
2. Ilepnoanueckuii 3akoH u [leproauueckas cucrema 1 0 0 ITuceMeHHBIM
xuMudeckux anementos /1. M. Menzeneesa, ux KOHTPOJIb;




CBA3b C COBPEMEHHOM TEOPUEN CTPOEHUSI AaTOMOB

3. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX [TnceMeHHbII
3JIEMEHTOB U UX COCAMHEHUN 10 TpyIIaM U KOHTPOJIb;;
nepuoaaM. 3HauyeHUE NEPUOTUIECKOTO 3aKOHA 1
CHUCTEMBbI XUMHUUYECKUX djieMeHTOB [[. .
MeHeneeBa B pa3BUTHU HAYKH
4, Crpoenue BemiecTBa. XUMHUYECKast CBSI3b, €€ BHUJIBI; Ycrubrit
MEXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOMN CBS3H. KOHTPOJIb
Bonopoanas cBsa3b. BaneHTHOCTS.
DNeKTpOOTPULIATENEHOCTh. CTENeHb OKUCIICHUSI.
BemecTBa MoJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUSI
5. CrapToBas KOHTpoJIbHas paboTa KontposbHast
pabora;
6. [TonsTue o gucnepcHeIX cucteMax. ICTUHHBIE 1 IInceMeHHbIH
KOJUJIOMJTHBIE pacTBOPBI. MaccoBast 10J1sI BEIIeCTBA KOHTPOJIb;
B pacTBOpe
7. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX [TnceMeHHbII
coelMHEHUN. ['eHeTnyeckas CBsi3b HEOPraHMYECKUX KOHTpOJIb;
BEILIECTB, PA3JINYHBIX KJIACCOB
8. Knaccudukanus XuMu4eckux peakiuii B TectupoBanue;
HEOpPraHWYECKOM U OPraHuYeCKON XMMUH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U
MIPEBpAIICHUS] PHEPTUU ITPU XUMHUYECKUX PEAKLUIX
9. CkopocTts peakuuu. OOpaTuMbIe PEaKIIUH. [TruceMeHHbII
XHUMHYECKOE paBHOBECHE KOHTpOJIb;
10. [IpakTueckas paborta Ne 1. «BnusiHre pa3TudHbIX [IpakTuueckas
(haKkTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID) paborTa;
11. OnektponuTrieckas auccounanus. Ilonstue o [TucbmeHHbII
BOJIOpoiHOM Mokasarene (pH) pactBopa. Peakuuu KOHTpO!JIb;
HMOHHOTO oOMeHa. ['uaponn3 opraHu4eckux u
HEOPraHUYECKUX BEIECTB
12. OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakunu. [lonsTue [TucbmeHHBbII
00 IIEKTPOJIN3€E PACIIABOB U PACTBOPOB COJIEH KOHTPOJIb;
13. KonTponsHas pabora no pazaeny «Teopernueckue KontponbHas

OCHOBBI XUMHUH))

paborta;




14. Meramisl, ux nosnosxxenue B [lepunoaudeckoil cucreme Jukrant
xuMmuueckux anemeHToB J[. . Meneneera u
O0COOCHHOCTH CTpoeHHUs aToMOB. OO1iue
¢u3nvecKrue CBOWCTBA METAIJIOB

15. CrutaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN DS [TnceMeHHbIN
HaIPsHKEHUH METaJUIOB KOHTPOJIb;

16. XUMHYECKHE CBOWCTBA BAKHENILINX METAJUIOB (HATpHil, IIncemenHbIN
KaJIUH, KJIBIIMI, MAarHU{, ATIOMAHUAN) U UX KOHTpPOJIb;
COEIMHECHUI

17. XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHHI ITnceMeHHbIi

KOHTPOJIb;

18. XnMHYecKre CBOMCTBA ITMHKA, JKeJle3a U UX ITnceMeHHBIN
COEIMHEHU N KOHTPOJIb;

19. [Tpaktuueckas padota Ne 2. "Pemenne [TpakTnueckas
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «MeTtamib" pabora;

20. Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme ITnceMeHHbIH
xuMmudeckux 3jaeMmeHnToB . . Menneneera u KOHTPOJIb;
0COOEHHOCTH CTPOEHHS aTOMOB

21. dusndecKre CBOMCTBA HEMETAIOB. AJUTOTPOTIHS [TucemeHHBII
HEMETAJJIOB (Ha IpUMepe KUCIIOPOa, CEPHI, KOHTpOJIb;
dbocdopa u yriepoaa)

22. XHUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U UX [TruceMeHHbII
COEIMHEHU I KOHTpOJIb;

23. XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux [TucbmMeHHBII
COEIMHEHU I KOHTpOJIb;

24, XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U UX YcTHBIN onpoc;
COEeIMHEHUN

25. IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX ITnceMenHbIN
COCTMHEHU I KOHTpOJIb;

26. O000111eHIE U CUCTEMATU3aIUs 3HAHUH 110 TEME CaMooI1IeHKa ¢
«HemeTtanmnel». BerunciaeHus mo ypaBHeHUsIM HCIIOJIb30BaH
XUMUYECKUX PEAKIIUN U TEPMOXUMUUYECKHE ueM
pacy€Tsl «O11€HOYHOT O

JIUCTaY;
217. ITpakTuyeckas pabora Ne 3. «Pemenune ITpakTrueckas




IKCIEPUMEHTAIBHBIX 33124 TI0 TEME
"HemeTtamisr"»

pabora ;

28. KonTpompHas paborta no Temam «MeTamib» u 1 KonrtponbHas
«Hemerammsi» paborta;

29. Heoprannueckue n opraHu4ecKre KUCJIOTHI. 1 [TnceMeHHbII
Heoprannueckne u oprannieckie OCHOBAHUS KOHTPOJIb;

30. AmboTepHBIC HEOPTaHUYECKHE U OPTaHNICCKUC 1 [TuceMeHHBIH
coemuHeHus. ['eHeTnyeckas CBs3b KOHTPOJIb;
HEOPraHUYECKNX U OPTaHUYECKUX BEIIECTB

31. Posb xuMuu B 00ecrieueHH SKOIOTHYECKOM, 1 ITnceMeHHBIN
SHEPreTUYecKOoN U MUILEBOI 0e3011acHOCTH, KOHTPOJIb;
Pa3BUTHH MEIUITHHBI

32. [IpencraBnenus: 06 0OMMX HAYYHBIX TPUHITATIAX 1 [TuceMeHHbII
MIPOMBIIIJICHHOTO TOJyY€HUS BaKHEHIIINX BEIECTB KOHTPOJIb,

33. YenmoBek B MUPE BEIIESCTB M MAaTEPHAIIOB 1 [TuceMeHHBIH

KOHTPOJIb,
34. XUMHS ¥ 30pOBbE YEIIOBEKA 1 YcTHBIH onpoc;
OO61Iee KOJIMYECTBO YacoB 10 Mporpamme 34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAIJIBI JIJII YHEHUKA

10 KJIACC

Xumus. 10 knacc/Pymsurtuc I'.E., ®enpaman @.I'., Akimoneproe obmectBo «M3narensctBo «lIpocsemnienuey; Xumus: 3aJa4HUK ¢ «TOMOIIHUKOM»: 10-11
knaccsl / H.H. T'apa. — M.: IIpocBemienune

11 KJIIACC

Xumus. 11 knacc/Pymsurtuc I'.E., ®enpnman @.I'., Akimmoneproe oomectBo «M3narensctBo «IIpocsemnienuey; Xumus: 3aJaqHiK ¢ «moMomHukoM»: 10-11
knaccel / H.H. T'apa. — M.: [IpocBemnienune

METOIMYECKHNE MATEPUAJIBI JIUULS YUUTEJLA
10 KJIACC

1. Pymsutuc I'.E. Xumus. Oprannueckast xumusi, 10kmacc: Yue6. mist obmieoopaszosat. yupexaenuit /I'.E. Pymsuruc, @.I'. ®enpaman. — M.: [Ipocsenienue,
2011

2. Xumus. Pabouas terpans. 10 knacc Pynsutuc: mocobue s ydanuxcst obmeoOpazosat. yupexaenuit /A.J{. Mukutiok.— M.: Dk3ameH,;

3. H.H.I'apa. Xumus. 3agaunuk ¢ «moMoinHukoM». 10-11 kmaccsl: moco6ue s ydaniuxcs oomeodpasosat.opranuzanuii.-M.: [Ipocsemenue, 2014

4. A M.Papeukunii. Xumusa. unakrudyeckuii marepuain.10-11 kmaccel: mocodue uist yuurenei odmeoOpasosaT.opranuzanuii-M: Ilpocsemienue, 2014



11 KJIACC

1. Xwumwus. 11 knacc/Pymsurtuc I.E., ®enpaman @.1°., Akunoneproe obmectBo "M3marensctBo "[Ipocsemenue;
2. H. H.I'apa. Xumus. 3agaqauk ¢ «mmoMoImHuKOM». 10-11 kmaccsl: mocobue juis yganuxcs oomeodpasosat.opranuzanuii.-M.: [Ipocsemenue, 2014

3. A.M.Panenkumii. Xumus. Jnnaktuaeckuii Marepuai.10-11 kmaccel: mocodue i yuuteneii odmeoopazopar.opranuzanuii-M: [Ipocsemenue, 2014

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU MHTEPHET

10 KJIACC

1. Poccwiickas snekTponHas mkona. - https://resh.edu.ru/

2. Eaunoe coneprxanue obimero oopaszosanws. - http://school-collection.edu.ru/
3. Kypnan "Xumus u xusus'. - https://hij.ru/

11 KJIACC

1. Poccuiickas snekTpoHHas 1ikoia. - https://resh.edu.ru/

2. Enunoe coneprkanue obiiero oopazosanus. - http://school-collection.edu.ru/

3. XKypnan "Xumus u xxusne". - https://hij.ru/
4. OOpazoBaTenbHbIN MOPTAN ISl MOATOTOBKH K 9k3ameHam: Pemry EI'D. - https://ege.sdamgia.ru/
5. denepanbHBbIi IEHTP HHOOPMAITMOHHO-00pa30BaTEeIBLHBIX pecypcoB. - https://srtv.fcior.edu.ru
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OueHo4HbIe MATEPHAJIbI



IIpoMexyTodHASA aTTecTanEs mo xXEMEH, 10 KiIacc (6a30Bblil YpOBeHS)

1. O6mmEe DOI0KeHEA

TIpoMeXyTOUHAA aTTECTALHA IIPOBOIHTCA B COOTBETCTBHH CO cTaTheH 58 PemepalpHOTrO 3aKOHA
oT 29.12.2012 roza Ne 273-P3 «O06 odpasoBanuu B Poccuiickoii Penepannny». ConepxaHHe KOHTPOIb-
HO-H3MEPHTEIBHEIX MaTepHanoB (gatee — KHIM) mpoMeXyTOUHOH aTTecTalHH mo XHMHH B 10 Kmacce
onpenensercd PeaepaTbHEIM KOMIIOHEHTOM TOCYAapPCTBEHHOIO CTAHIAPTA CpefHero (IoIHOro) odmero
0bpazoBaHug 10 XHMHH (pHKa: MuHoOpazoBanua Poccuu ot 05.03.2004 roga Ne 1089).

KHM opHEHTHPOBAHEI Ha NPOBEPKY YCBOGHHA CHCTEMBI 3HAHHIH. KOTOpad YCTaHOBJIEHA AEHCT-
BYIOITHMH NPOTPaMMaMH 110 XHMHH 1% OOII€0Opa3OBATEIBHEIX OPraHH3auHi. B measx obecnedueHHs
BO3MOKHOCTH ZH(EpeHIHPOBAHHOH OLEHKH YUeOHBIX JOCTHKEHHH obydarommxca 10 xmacca, KHM
OCYIIECTBIAIOT IPOBEPKY OCBOEHHA OCHOBHBIX HAa TPEX YPOBHAX CJIOKHOCTH: 0230BOM. NOBBIIIEHHOM H
BBICOKOM. YHeOHBIH MaTepHAl. Ha OCHOBE KOTOPOTO CTPOATCH 33aJaHHA. OTOHPAETCH IO NPH3HAKY €ro
3HAYHMOCTH I8 00INeoOpa3oBaTeIbHOH MOAroTOBKH oOydaromuxca 10 km1acca. Cpemu HHX HaHOodee
TIOKA3aTeTbHEIMH SBIIAIOTCA, K IPHMeEpY. TaKHe. KaK: BEIAB/IATH KIACCHOHKAITHOHHEIE IPH3HAKH BeNIECTB
H PeaKlHH; ONpeNesATh CTENeHb OKHCICHHA XHMHYECKHX 3IeMEHTOB 10 QOpMYIaM HX COeJHHEHHH:
OOBACHATH CYITHOCTH TOTO HJIH HHOTO NMPOLECCA, B3aHMOCBA3H COCTaBa. CTPOEHHA H CBOHCTB BEINECTB.
VieHHe 00Y9a0IErocs OCymecTBIATE Pa3H00OPa3HEle AeHCTBHA IPH BEIIOIHEHHH PAbOTHl PACCMATpPH-
BaeTCA B KaUeCTBe IT0KA3aTeNs YCBOCHHA H3YIEHHOI0 MaTepHAaIa ¢ HeOOXOIHMOH ITyOHHOH MOHHMAHHS.

2. Crpykrypa KHM npoMeXyTo9HOH aTTecTADHHE
BapHaHT IOCTPOEH M0 eJHHOMY IUIaHY: paboTa COCTOHT H3 ABYX JYacTel, BKIIOYAIOMHX B cedg 15
3amgaHEui. JacTs 1 comepxHT 13 3amaHuE ¢ kpamkum omeemox, B HX GHcIe 10 3a7aHHE 64308020 YPOSHA
CI0XHOCTH (MOPAAKOBEIE HOMEpPA 3THX 3afaHui: 1-10) H 3 3aJaHHA NOELIMEHHO20 YPOBHA CIOKHOCTH
(mopAIKOBEIe HOMEpa 3THX 3ajaHuH: 11, 121 13).
YacTh 2 cOAepKHT 2 3aJaHHA 8bICOKO20 YPOBHA CIONCHOCMU, C PA38EPHYMEIM omeemom (Topan-
KOBBIE HOMEpa 3THX 3ajaHHH: 14 ul15).

3a7aHHA C PA36EPHYMbIM OMEeMoM. B OTIHYHE OT 3aJaHHH ABYX NMpeIBIAYIIEX THIOB, Ipedy-
CMAaTPHBAKT KOMIVIEKCHYIO IMPOBEPKY YCBOGHHA Ha MPOQHIBHOM YPOBHE HeCKOMBKHX (IBYX H Gomee)
IEMEHTOB COAEPKAHHA H3 PA3THIHEIX COACPAATETLHEIX 0710K0B. OHH NOAPA3AEIAIOTCA HA CIEAYIOIIHE
PA3HOBHIHOCTH:
— 3aJaHHA, NPOBEPAIOIIHE YCBOEHHE 3HAHH O B3aHMOCBA3H BEINECTB PA3THIHEIX KIACCOB
(Ha mpHEMepax MPeBpAIeH i OPraHHTeCKHX BEIeCTB);
— pacYeTHEIE 3a7aTH.
3a7aBHA ¢ PazeePHYMBIM 0MESMOM OPHEHTHPOBAHE! HA IPOBEPKY YMEHHII:
—  00bACKAMb 0OYCIOBICHHOCTS CBOHCTB H NPHMEHEHHA BEIIECTB HX COCTABOM H CTPOGHH-
€M. B3aHMOCBA3b HEOPTaHHUECKHX H OPraHHYECKHX BEIIECTB, CYMIHOCTh H 3aKOHOMEp-
HOCTB IPOTEKAHHA H3YIEHHEIX THIIOB PEAKIIHI;
—  1poeoduMb KOMOHHHPOBAHHEIE PACYETHI [0 XHMHYECKHM YPABHEHHAM.

3. Pacopeaeaerne 3azagmii KHM mo ypoBHIO CT0KHOCTH

YpoBeEb CI0AKHOCTH 3aTaBEHH Komec‘x:ao MakCHMATBHEIH OamT
3aJaHHH
bazoBEIH 8 8
TloBBIMIeHHBIH 4 8
Bricoxmit 2 8
Hroro 14 24

Yactp pado- | KoandecTtBo 3a1a- MakCcHMATBEHEIH Iep- %
- - THn 3agaBHi
THI HHA BHYHEIH 0aL1
Yacts 1 12 16 3agaHHA C KPaTKHM OTBETOM
Yacts 2 2 8 3agaHHA C Pa3sBEPHYTHIM OTBETOM
Htoro 14 24

3amaHHA 6a206020 YPOSHA CIOHXCHOCMY, C KPATKHM OTBETOM. IPOBEPAIOT YCBOEHHE IEMEHTOB
COepKAHHA IIKOIBHOTO KypCa OpraHHYecKoH XHMHH. CoOrlacHO TpeGOBAaHHAM CTaHAAPTa K YPOBHIO
TIOATOTOBKH OOYMAIOMIHXCA 3TH 3HAHHA ABAIOTCA 00A3aTEIBHBIMH IS OCBOSHHA KAKIBIM 00YIAIONIHM-
ca.

3a7aHHA N08LIUEHHO20 YPOEHA CTIOKHOCTH, C KPaTKHM OTBETOM. KOTOPBIH YCTAaHABIHBAETCH B XO-
e BEITOTHEHHSA 3aJaHHA H 3aIIHCEIBAETCA COTVIACHO YKAa3aHHAM B BHJIE ONpeJeeHHOH MOCIeI0BATEIbHO-
CTH 9eThlpeX UHQP. OPHEHTHPOBAHEI HA IIPOBEPKY YCBOECHHA 00A3aTEIBHEIX JIEMEHTOB CONEPAKAHHA OC-
HOBHBIX 00Pa30BaTEIbHEIX NPOrpaMM IO XHMHH HE TOJBKO 0a30BOro. HO H YIIIYOJIEHHOTO ypoBHA. B
CPABHEHHH C 33JaHHAMH NpeJBIIYINEH IPYINEl OHH IPeIyCMATPHBAIOT §bI10THEH e DOIBIIEr0 Pa3Ho00-
pa3Hd JeHCTBHA [0 IPHMEHEHHIO 3JHAHHH B H3MEHEHHOH, HECTAHAAPTHOM CHTYAaLHH. a TakkKe cHOpMHpPO-
BaHHOCTB YMEHHH cucme: e u 0606wy, TIOITy 3HAHHA.

Jlna onmeEKH cOPMHPOBAHHOCTH HHTEILIEKTYAThHEIX YMEHHH Oollee BEICOKOTO YPOBHSA. TaKHX
KaK YCTAHABIHBATH NPHIHHHO-CIEACTBEHHBIE CBA3H MEKIY OTASTBHEIMH 3A€MEHTAMH 3HAHHH (HampH-
Mep. MEKTY COCTAaBOM. CTPOEHHEM H CBOHCTBAMH BemTecTs). GOPMYIHPOBATE OTBET B ONpPEACIeHHOH T0-
THKE C apryMeHTallHeH CIeTAaHHBIX BEIBOJOB H 3aKTIOYEHHI. HCIIOIBIYIOTCA 33aJaHHA BEICOKOTO YPOBHA
CTIOKHOCTH, C Pa3BEPHYTEIM OTBETOM.

4. IIpoaoKATeTLHOCTE HPOMEKYTOTHOM aTTeCTANEE IO XAMER
Obmas npoJO/KHTETbHOCTE BHINOTHEHHS PaOOTE COCTABIAET 1 YPoK (45 MHHYT).
TIpmMepHOe BpeMA, 0TBOJHMOE Ha BEINIOTHEHHE OT/AeTBHEIX 3aaHHI, COCTABIIACT:
= 1A KaAKJ0TO 33JaHHA 6a206020 YPOSHA CIOKHOCTH HacTH 1 — 1.5 MHEYTHI:
— U1 KaKIOT0 33JaHHA N0ELIUEHHO20 YPOEHA CTIOKHOCTH 4acTH 1 — 3-5 MHHYT:
— U7 KaKIOTo 33JaHHA YacTH 2 — 10 10 MuHYT.

5. JomoaBHETeIbHBIE MaTepHATILI H 000pyI0BaHHE
K KaxZoMy BapHAHTY 3K3aMEHALHOHHOH PabOTE! IPHIATAl0TCA CIEAVIONIHE MATEePHATEL:
— Tlepuomiueckad CHCTeMa XHMHYeCKHX 1eMerTOB [ M. Menneneesa;
— TabIHUA PaCTBOPHMOCTH COJIeH. KHCIOT H OCHOBAHHIT B BOJE:
—  3IeKTPOXHMHYECKHH PAT HAIPAKEHHH METaJLIOB.
Bo BpeMs BEINIC 3K3 H paboTE! pasp TCA HCIOIB30BATh HENMPOIPAMMH-
PYeMEIH KaTbKyIATOP.

6. CHcTeMa ONeEHBAHEA BBINOTHEHHSA 0TAeIbHBIX 3aJaHAN H PaGOTHI B me10M

Beproe BEINOTHEHHE KaAJO0r0 33JaHHA 0a30BOTO YPOBHA B 4acTH 1 paboTH! omeHHBaeTcs 1 Gai-
7oM. 3a7aHHe CYHTAeTCA BEINOTHEHHEIM BEPHO, CTH YKA3aHa COIVIACHO YC/IOBHIO OJHA UH(Pa, COOTBET-
CTBYyIOIIAZ HOMEpY MPABHIBHOTO OTBETA. 3a BHIIOJHEHHe 33JaHHA cTaBHTCA 0 6aLI0B, ecH: a) yKasaH
HOMEp HEIpPaBHIBHOTO OTBETa (IIPH TPeGOBAHHH TOIBKO OJHOTO MPABHIBHOTO); 6) YKa3aH HOMED OHO-
T0. ABYX HIH TPEX HENPABHIBHEIX (IIPH TPeOOBAHHH ABYX HIH TPEX NPAaBHIBHBIX). B) YKA3aHEI HOMEpa
IBYX H §07Iee OTBETOB, CPeIH KOTOPEIX MOXKET OBITh H NPABHIBHELH(-5l€); I) OTBET B O/IaHKe OTCYTCTBY-
er.

BepHoe BEINOTHEHHE KAXI0T0 H3 33JaHHH NOBHIIEHEOr0 YPOBHA CIOKHOCTH B YaCTH 1 OlICHHBA-
etcs 2 awtamu. CraBHTea 1 6awt, eciIH B OTBeTe JOMyIIeHa ofHA omuOKa. CTaBuTcs 0 6am1oB. eciH: a)
B OTBeTe JOMyWIEHO Bomee OHOMH OIHOKY; §) OTBET B GIaHKE OTCYTCTBYET.

%]




3azasns gacTH 2 (C pa3BepHYTHIM OTBETOM) MPENYCMATPHBAKIOT MPOBEPKY HYETHIPEX 3IEMEHTOB
oTseTa. HaqHuHe KakNOro 3MEMEHTAa OTBeTa OLEHHBAeTcA | OalioM. MO3TOMY MAKCHMATbHAA OLEHKA
BEPHO BBHIIOIHEHHOTO 3a1aHHA COCTABIIAET 4 fawia.

7. llepeBoa HaOpaHHEEIX 6a110B B OATEOALILHYI0 CHCTEMY ONeHABAHASA

OTMeTKa IO IATH- 3HaveHHE B
= & 3HaueHue B % P
OaLTBHOH CHCTeMe famwrax
OBEEARAOS Meree 50% or‘ MAaKCHMATBHO BO3MOKHOIO 0al1a 3a NepBYIO Mezee 8
9acTh (3a7aHHA 6a30BOTr0 H MOBEIIIEHHOIO YPOBHL)
O Bomee 50% ot F.\(axcnma:u.no BO3MOMKHOTO OalIa 3a MEpPBYIO 3-16
9acTh (3agaHHA 63a30BOTO H IOBHIIEHHOTO YPOBHA)
Ot 70% 10 90% 0T MaKCHMATEHO BO3MOKHOIO OaTLIa 33 IepBYIO
O1meTKa «4» H BTOPYIO 9acTH PaboTH! (BEIOIHEHHE 3aJaHHA BEICOKOTO YPOB- 17-22
HA 0043aTENBHO)
OTmeTKa «5» Cerimre 90% OT MaKCHMATBHO BO3MOXKHOTO Oamia Cerime 22
8. ObobmenHbI I1aH Bap Ta Op YTO9HOM aTTecTaOnEH mo xameH B 10 Kiacce.
Vpoenu croxcrocmu 3aoaruii: b - 6azoewiil; IT - nogvluenHwlil; B - 8b1COKUIL
Ne Vposems Maxc.6ant | IIpmveproe
AR TIpoBepaentsle XTEMEHTE! COTepAARNA Marepran crommocs | 0 BEIIOH- | BPEMA BEIIOI-
HHA yaebHEKa HeHHe HEeHHA 3a7a-
o 3aJaHAA HEA(MEEH )
Yacte 1
TeopHA CTPOEHHA OPTAHHYECKHX COETHHEHHH:
1 | rowomorns & H3oMepHa. THIIE CBA3EH B MOTEKY- §1-2 B 1 15
7aX OpraHHYecKHX BemecTs. Pamukan PyHKIHO- =
HATBHAA IPYIna
XapakTepHble XHMHUeCKHE CBOHCTBA YIIEBOZO-
2 POJOB: ATKAHOB, AJKEHOB. MHEHOB. AIKHHOB. §3-7 B L L5
ApOMATHYECKHX YITIeBOZOPOIOB (DeH3ona)
XapakTepHEIe XHMHIECKHE CBOHCTBA PeJeTBEBIX
3 | oZHOaTOMHBIX H MHOTOATOMHBIX CHHpPTOB, (eHo- | § 9-10 B 1 1.5
1a
XapaKTepHEIe XHMHEIECKHE CBOHCTBA TbJETHIOR.
4 | mpegemBHEIX KapOOHOBBIX KHCIOT. CTOKEEX [ § 11-13 b 1 1:5
3¢hHpPOB.
BHOMOrHIeCKH BakHBIE BEIIECTBA: JKHPEL YIIe-
5 | Bomel (MoHOCaXapHIBI JHCAXApHIEL HOTHCaxa- | § 14-15 b 1 1.5
DHIED)
OCHOBHEIE CIOCOOB! IIOMYIEHHA YIIEBOIOPOIOB
(8 nabopaTopHH). § 3-7,
L OcHOBHEIE CTIOCOOH! I aep- - N . 15
OQITy9eHHT KHCIOPOACOIEp: 10-15
KalTHX COeTHHEHHH (B 1a00paTopHH)
XapaKTepHEle XHMHYECKHEe CBOHCTBA a30TCOIep-
7 | ammx oprammeckix COeJHHEHHH: aMHHOB H §16-17 B 1 15
AMHEOKHCTOT.
BHONOrHYeCKH BAKHEIE BEIMECTBA — OSIKH
3 B3aHMOCBA3b YTIEBOJOPOAOR H KHCIOpoacomep- [ § 3-7, B 1 15
KAITHX OPraHHYECKHX COeTHHEHH 10-15
9 KnaccHQHKAIHA H HOMEHKIATYpa OpraHHYeckHx [ § 3-7. o 5 4
COeHHEHHH 10-17 B
3

KadecTBeHHEIC PEAKITHH OPTaHHYECKHX COSTHHE- § 3-7,
10 5
HHH 10-17

(5]

XapakTepHElE XHMHYeCKHE CBOHCTBA YITIEBOIO-
11 | poZoB: aTKAaHOB. AJAKSHOB. JHEHOB, ATKHHOB. § 3-7 II
APOMATHYECKHX YIIIEBOZOPOIOR (DeH3ama)

(5]

XapakTepHEIe XHMHIECKHE CBOHCTBA MPeIeTbHBIX
OIHOAaTOMHBIX H MHOTOAaTOMHBIX CIHPTOB. (eHo-
3. ATBAETHAOB, NpEJETHHEIX KapOOHOBEIX KH-
CT0T. CJIOKHEIX 3(PHPOB

§9-13 I

(5]

Yacte 2

13 PeakuHH. TOATBEpAIAIOMHE B3aHMOCBA3G Opra-
HHYECKHX COeTHHEHHH

10

14 | HaxoxzeHHe MOIEKyIAPHOH GHOPMYIIEI BEIIEeCTBA B

10

Bceero 3aganumit - 14: u3 HEX
— IO THIY 3aJaHHH: ¢ KPATKHM OTBETOM - 12, ¢ pa3BepHYTEIM OTBETOM - 2;
— IO YPOBHIO CJIOKHOCTH: 5-8;I1-4;: B - 2.

MaxcHMATBHEIH ITIepBHYHEIR 0a1 32 padoTy - 24.

OOmee BpeMs BEITIOTHEHHA PAabOTEI - 45 MHH.

9. leMOHCTPADHOHHLIH BADHAHT paboThl

1. T'omostoronm GopManbAETHAA ABIAETCS
1) mponasams
2) 3THIaUeTaT

3) mnpomaHOXI

4) 3TaHOI
OrtBeT: I:I

2. ITpoayKTOM PEaKITHH IIPOIIEHA C XJIOPOM ABIACTCA
1) 1.2-gmxutopnpomneH
2) 2-xyopnponeH
3) 2-xnopmpomnalH

4) 1.2-gExI0pHpoOnan

omer: ||

3. ITpH OKHCJICHHH NIPOIaHOIa-1 oOpasyeTca
1) mponmieH
2) mnpomaHOH

3) mnpomaHamh

4) mnpomaH I:I
OrtBeT:

4. IIpH rEAPHPOBAHHH AlleTATbAECTHIAA 00pazyeTca
1) ametniaen

2) YKCyCHasf KHCIOTAa




3) stamox

4) STHIEHIIHKOIb
OtBeT: |:|

5. B pe3yIbTaTe rHAPHPOBAHHA XHAKHX JKHPOB 00pa3yroTCa
1) TBepasle KHPEI H HENIPEAEIbHBIE KHCIOTEI
2) TBepaBl€ XHPEI H NpeaeIbHEIE KHCIOTEI

3) TBepaBle XHPEI H [TTHIEPHH

4) TBepABle KHPEI
Ortser: D

6. BeH30T H3 alETH/IEHA B OJHY CTAJHIO MOJKHO MNOJYIHTE PeakuHeH
1) ZerHapPHPOBAHHA
2) TpHMEpPH3alHH
3) rHIPHPOBAHHA

4) rHIPaTAHH
Ortser: |:|

7. AMHHOKHCJIOTEI He DearapvIoT C
1) 3THIOBEIM CIIHPTOM
2) KHCIOTAaMH H OCHOBAHHIMH

3) xapOOHATOM HAaTPHA

4) TpeaeabHBEIMH YTJIE€BOIOPOIAMH
OtBeT: |:|
8. B cxeme npeppamesni CO+2H; » X; —» X; » HCOOH BemecTtBoM «X)» ABIAETCA
1) HCHO
2) CHs—OH

3) CH;—O—CH;

4) CHs
OteeT: |:|

9. VCTaHOBHTE COOTBETCTBHE MEXIAY HAa3BAaHHEM COCIHHECHHA H €r0 NPHHALIEKHOCTHIO K ONIPEaCICH-
HOMY KJIacCy OPraHHIEeCKHX BEIIECTB.

HA3SBAHHWE COETHHEHWA KITACC OPTAHHYECKHX BEIIECTB

A) ametoH 1) ra’zoreHONpPOH3BOJHEIE YTJIEBOJOPOIOB
B) aHmIHH 2) aMHHE

B) stuadopmHAT 3) KapOOHHIBHBIE COETHHEHHI

T) zuExIopMeTaH 4) cnupTH

5) caommsle 3QHPE

6) mpocTeie 3QHPE

OtgeT:

10. YCTaHOBHTE COOTBETCTBHE MEKIY HA3BaHHAMH JBYX BEIIECTB H PEAKTHBOM. C IOMOINEI KOTOPOTO
MOMXHO Pa3IHIHTE 3TH BEIISCTBA.

HA3SBAHHWJ BEIIECTB PEAKTHB
A) nponasoia-1 u desox (p-p) 1) NaMnOs (p-p)
B) KpaxmManl H caxapo3a 2) ZnO
B) nponaHoi-2 H ITHUEPHH 3) Br(Bozn.)
T) aHHIHH H 6eH301 4) Cu(OH),
5) L(p-p)
A|B |B [T

OtBeT:

11. YrieBoZopoasl psaa STHIEHA OyAyT PpearHpoBaTh C KaXAbIM H3 BELIECTB. YKAa3aHHEIX B PAAY:
1) Br. HCL C;Hs
2) KMnOs. H. H,O
3) NaH. CsHs. Bra
4) HCOH. CHs:. HBr
5) H. O,. HC1
6) H,O.HCL Br;

omer: [T ] ]

12. PeHOT B3aHMOIEHCTBYET C PACTBOPAMH:
1) Cu(OH),
2) FeCl3
3) H,SO4
4) Br(p-p)
) [Ag(NH:):]JOH
Na,COs;

2l

)

omer: [T ]

YacTs 2.

13. HanumnaTe ypaBHEHHA PEAKIHH, C IOMOINEK KOTOPEIX MOJKHO OCVIIECTBHTE CJIEAVIOIIHE IpeBpalne-
HHA:
+ B
ST1aHOA > OTEAeH > X; > 3THH > YKCYCHBIH aJdbJersi.
IIpH HAHCAHHH YPAaBHEHHH PEeaKUHH HCIIOIBIVHTE CTPYKTYPHEIE (QOPMYIIEI OPraHHYECKHX BEIIecTB.

6




14. TIpenenbHEIH OJHOATOMHEIH CIHPT OOpabOTATH METALIHYECKHM HaTpHeM. B pesyiIbTaTe peakmHH
IIOJIy<HIIH BeIIEeCTBO Maccoi 20.5 I H BEIAeIHICH ra3 00béMoM 2.8 1. (Hy.). OnpeneaHTe MOIEKYIAPHYIO
dopMyITy HCXOAHOTO CIHPTA.

OTEeTHI Ha 3aJaHHEA Tp 0 Bap Ta.
Yacre 1.
3anaEme | 1 [ 2 [ 3 [ 4 | 5 [ 6 [ 7 [ 3
Omer | 1 [ 4 | 3 | 3 | 4 [ 2 [ a4 [ 1
[ 3amamme [ 9 [ 10 [ 1 | 12 1]
| omer | 3251 | 3543 | 256 | 246 |
Yacte 2
13.
+ Br;
OraBon > DTEIeH > X; - 3THH > YKCYCHBIH ajdbJerax
H>SOu4(xcem ). 180° C B
1. | CH;CH,OH CH,=CH, + H,0 1 Gamn
2 |CH:=CH; +Br; — CH:; Br- CH:Br; X;— 1.2-audpomMaTaH 1 6asm1
O
3 | CH.Br- CH:Br + 2 KOH (cumpr. p-p) —_» CH=CH+2KBr+2H,0 1 Gamn
4 Hg™ ¢ 1 Gamn
CH=CH+H,0 — (CH:-CHO
14
1. | CoctaBuM ypaBHeHHe peakuHH: 2 CpyHop-iOH + 2 Na — 2 CyHypeiONa + Ha T 1 Gamt
PaccuHTaeM KOJTHYECTBO 0OPa30BABIIErOCH BOJOPOAA:
2 (n(Hy) =V (Hy) / Vmm(H,) = 2.8 1/ 22.4 x/Moms = 0.125 Mo 1 6amn
H3 ypaBHeHHA peakuHH BHAHO. 910 n(CyH>,-1ONa) = 2n (H») = 0.25 moas
3 PaccunTaem MomsapHyro Maccy CpHap-1ONa: 1 6amt
M(CyH>,-1ONa) =m/n=20.5r/0.25 momas = 82 r/M0a5.
VerasoBHM GopMyTy CIHPTA.
4 | 12 n+ 2n+1+16+23 = 82 r/Moms. 1 6amn
H3 ypasHeHHA n = 3. 3Ha49uT dopmyna cuupta C:H,0H




IIFOEET

Exmsbii rocvIapcTEeHHBIE 383amen mo XITMITIT

JexoHCTpANHOHABIN BAPHART
EOHTPOIBHEIX HIMEePHTEIbHEE MATEDHATOE STHEOTO
ToCcYgapcTESHHOTO 3K3aMena 2023 roga
mo XHMHH

NOATeTORIEH deIepaTHERIM DOCy TAPC TERSEEIN G530 T8 aTHEEM
p EXyIHEM VIPEETEEEEN .
«PETEPA ThHRIH HHCTHT ¥ T IEJATOTHIECKH X HEMEPEHHH«

T TpAmTaEssg sapeaeT B3 2023 1. FFMVHA 1] somce. 2028

EImELE recy1apcTELEELIE 3K3aMer mo XIIMIII

MeACEEEEA K IeMOECTPAOEGEEOMY EADEAETY KOHTPOIBELIT
HIMEPETAILELIT MATEPHATOR STEEOIT IOCYIAPCTREEHEOID IKIAMEHED
1023 roza mwo XIIMITI

IIpE o0IHIEOMIEHER { JEMOECTPANEOEHEIM BADHIHTOM EOHTPOIBEEDX
HIMePHTEMLEET MaTepmanes (KFM) emmmore rocyJapcTEeHEOrD 3x3amexa (ET3)
20231, coegyeT HMETE B EHIY, TT0  3I3IAHEME, BEDOTEEEEE E HETO,
He OTPSEINT ECEX 3IMSMEeHTOE COIEPEIHHE, EOTOPHE OYIVT DOpPOBEpPATECE
¢ nmoMomese BapEaEToE KMM B 2023 r. [MosEmn OepedeHb  3IEMENTOR
COTEPEIHAE, EOTOPHE MOMYT EOHTPOIHMPOESTHCE HA SONHOM TOCYISPCTEEEHOM
sEzamexe 2023 r. OpEESISH B HOJEQHESTODE 3IEMEHTOE COSEPEAHES
H TpefoBaEME E YPOBEHR) [OITOTOBEN BHIVCEEEECE 0Spa3cEaTeTEHEDX
OPCAHEIAONE I75 DpOBelesE: eINHOTO TOCYISpCTEeHEODD 3E3amexa 20231
0 XHMEH.

B 3eMoBCTPADEOHHOM EAPHAHTE DPeICTABTeHE KOHKPETHLIE OPEMEeph
JAJaEEH, Heé HBCIEPOLEANIOEE BCETG MEOTOOODAIEA  BOSMOEHLIT
fOpMyIEpOEOK 3ANIEEH HI KAEI0H D0IEOHE BAPHEAHTA 3E3AMeHADHOHHOE
PaGoTRL

Hasgswemie TeMoHCTPAIROHHOO BIPHANTS I3EMOTISTCE B TOM, TTo0E
DaTE BOIMOEECCTE mobomy yusctEExy EID B mEpoEcE ofmecTEEEHOCTH
COCTAEET: MPeICTAEIeHHe ¢ CTPYETYPe Svioymex EFM, ommaecTee 3aTaHEGE
off Ex @opMe H YPOEHE CIOBEEHOCTH.

B JAeMOECTPAODHOEESM EADHAHTE ONPeICTAENEHD O0 HeCEOMIRKD OPRHMEDOE
IATaEEE HA HeEROTOPEIE OOXEOEE IRIAMEEANHOEEOE paﬁnru.
B PEANBHEIT EAPHAETAXT INIAMEHATHOEROH pa-ﬁuru Hi RIZIFH DTO03IEOHED
oymeT OPEIN0EEED TOARED 0JHC IATAEHE.

IprEenésEue EPETEDEH OOSHEH BHIOTHEEHS IATAHHE C paiBépEVTEDM
OTEETOM, BEMOTEHHEIE E 3TOT EIPHAHT, JANT OPeICTAETEEHE 0 TPeGOEIHEEN
E MOTHOTE H OPAaEXISHOCTH 3A0RCH PAIEEPHYTOID OTEETA

3TH CERIEHHE TOIN0MET EEIOYCEENEIM ERPZ50TITE CTPSTErHED TOII0OTOEER
EET3 e 2023 .

€ 2023 PogeparEas coyEta O0 HATROPY B Cheps cipusosanmr B mIyER
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Jestomc TparmoEssn sapeasy ET3 2023 1. WA 1) Emace. 3028

JeMoBCTPANEOHELIE EAPHAET
KOHTPOIBELIT HIMEPETEILHLI MATEPHEATOE
118 OpoBeleEEA B 2013 rogy eIEEOTO rocyIApCTEEEEOTD 3K3AMeH
oo XHMHH

HEcTpYKOER 00 BROOTHEHEH PadoTR

FE3aMeHAMOHEAS padoTa COCTORT H3I IEVE TacTel, BETHTAXNMEL B Cels
34 zamamws Tacts 1 cogepmmr 2§ 3agamEmil C EpATEEM OTBRTOM, TaCTE 2
COTSpEMT § IAIAEEH ¢ PAIREPHYTEIM OTERTOM.

Ha BRI0IHeHH: JEIIMEHATHOSHOR padoTe 00 XEMHEE OTBOIHTCE 3,5 Taca
(210 moEEyT).

ChreeToM = 3AOANEEM 9ECTH 1 SBOSSTCE DOCHSIOBSTETRHOCTE DHGP HIR
amcmo. (TEST 3AMMOETE OO0 OPHESISHHENM EXEe OOp3ImaM E DoTe OTEET3
E TeECTe padoTRI, 4 33TeM [OepeHeCHTE B OI8HEE  OTBeTOE  MNe 1.
MocIezoBaTelsHCCTE DRQp E 3agaEmex 1-25 zamameTte O3 npofence, 3ameTmx
H JpPYTHX JONOTHETENEHED (HMEOIOE.

OTeer:
X

T
CTzet: 4[2
OTeet: 34 Iy

42

OTeeTH E 3aI3Emsy 10-34 EET0TAET B ceff moJpo0Ece ONHCEHHE BOSCO
%0J3 ERIOOMHEHEE 3373HRE. B OnaHEe 0TEeToR M I VEAENTE HOMED 30IIHNE
H JAMAMIHTE 70 MOTHOE PEEsRe.

Bre 6Gnzeem ET3  j&a007HSWTCE  SPEEME  ISPHEIME  SepEETAME.
JomycEaeTcs BONOTEI0BAENS TeI880H HIH EATETISPHOE Dy The.

Ipe PHEOCTHEHENH 3AJAHEHN MOEH? DOIBI0EATECE TeDHEOBHEOM. 3ANHCH
B TepHOBHKE, A TAKEE B TEK(Té KOETPOTEEHT HIMEPHTEALELIT MATEPHATIE
Heé YIETLEANTCA OPE (D¢ENEIEEE padoTel

[pe EBMODOTEHeEEE pafoTH HOTOIEIVETE [IePHOIEMECEYED CHCTEMY
xEMETecEry 3demenrToe H. Memzemeesa, TaSiEUy pPacTECPHMOCTE COIR,
EBCIOT B OCEOBAENE B BOJe, IISSTPOXEMETECERH pPEJ EANDSEEENE MeTaTIoE.
3TH COOPOEOINTATHEEE MATEPHATE OPETACARTCL K TRECTY PafoTs

J18 EESHCTSHEH BECOOTESVETE HENPOTDAMMIEDYEMEIE EATREYILITOD.

Banme, moaywieHHEe BaMP 33 BHOOTHEHHER IATAHHE, CyMMHPYEOTCE.
IMocTapafiTecs BMOOTHETE EAX MOEEC SOIBIe :ajasmd # HadpaTe HamSomsmes
EOMETeCTED GaTIoE.

IMocoe :3BepImesnE:E padOTH OPOEEPETE, TTOON OTEST HA EAEUI0E IAJAHHE
B OraEEax oTeeToB N 1 & M 2 Omil 3anBcas 0oJ DPAEHTBHEIM HOME[OM.

AKemaem yenexa!

©2023 Denspamman crvafa oo mATPY = cdeps ofpasnaamery m wayvER

Jesioarczpammomsst sapeaer ET°3 2023 1. MWHA 1] smace. 4028

HacTe 1

Omaemonm k 3ndoHuam I-15 SEifemes NocTEA0samMETEHormE Yudp. Omesm
JNNNNME § MONE OMEEMA § MEKCME DISOME, & IAMEM REPEHECUME
& ETAHK QTBETORE M [ cupasa om HoOMEPD COORIEEMOMEYMHMN{EI0 I00TH US,
HANMHAR ¢ nepsou Ktemounn. Mociedosamensuocms YRGD Janucsisalime fez
RpofETos, IENIMUY U ADYIUY doRNSAINUMETAHEIY cuMsstos Kamcdul cumson
REMUME § OMPETEHON KIEMOURE § COOMESMCIENN © NPRECAFHHBME § BITHEE
eipaznawn. Hugpw ¢ omeemax e 3odeuus 7, §, 10, 14, 15, 18, 20, 22, 13, M,
25 MOIYM ROSMODAMECR.

35

Ii% BROOTHEHHE 3JAJAHER 1-3 HCOOMRIVETE CIRIyHMEE Pl TEMESECERL
ITEMEHTOR:
1)Cs ne ) fHer 5N

OreeroM B zagaEEEy 1-3 EEAEETCS NOCTEIOEITETEECCTE ORGP, T0J EOTOPEIM

FEIZIEEl XAMITE ENE ITEMEETE] B JAHEOM pPRIY.

OmpelemdTe, ITOMH EIENYX HP YESISEHEX E PAJY 3IEMeHTOE B OCHOBHOM
COCTOSEHE HMERT 0INHAEOB0E THCT0 HECMIPeHHEY 3IEETPOHOE.
JamEmHETe HOMEPE BEISPIEHELT 3ISMEHTOE.

oner [T

H3 VESIIHEEN B PEIY XEMITTeCERY 3I8MEHTOS ERIOSpHTE TPH I-3IaMeRTa
PacnomosmTe BMOpAHENE IT8MEETE! B OODEIEE YMeHEIIRHHSE KX STOMHOMD

PamEyCa.
FaTHMETE HOMEPE BEISDAEHEN INEMEHTOR B HyAHOH O0CTaT0BATETEEOCTH.

ore [T T

T3 w8c7a YEI3AHEEN B DLV 3T8MEETOE BEGEDHTE T8A ITEMENTA, EOTOPEIE EME0T
OIMEZEOEYED DAIHOCT: MEETY IHITCHNSME EX BECISH H HMMel CTensHeR
OEHCISHHE.

JamEmETe HoMEPS BEEISPIEHEIT 3TSMEETOE.

omer [T

& 2013 Dasspaeman cxyaia oo matopy B ohops obpasceanas m myyEm
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M3 mpenToseEEoTo Oepews BMOSpHTE 183 EEMACTEA MOTEEYISPHOTO CTPOSHERE
€ EOBATSHTHOH NOTSPHEOE CRTIR0.

1) MasS04
2) HCOOH
3 CH,
4) Ca0
5 Ch

JAMAIETE HOMEPS BEIOPAHHELT OTEETOE.

ome. [T

Cpeln  OpelNoEeHHEEN  QOPMYLHAIBAHEE  BemMeCTS,  DACOON0EEHHEIN
B OPOHYMEpOBARHEY FIeHERX, EMOePHTe SOpMyIL EaEammne: A) IEVNOCHOBHOR
EEctoTs; B) cpedseit com; B) aMfoTepEore rEIposcHIa

1 2 3
NaH:POy In{0OH): HKO,
4 5 ]
H:50; docdEs Zn0
7 3 ]
OHEE AMMHITHAT CETHTRA Fe{OH):

jampmuTe E TafEEUY HOMepa FIecE, B EOTODREIT PACHOTOMEHE! BRODIHHEE
BEMECTER, N0T COOTEETCTEVE MEMHE SVEBAMHE.

A|E|B

CrreeT:

© 2023 DopepamEy COyIha C0 MATPY B cdupd ofpanEaney B EyER

JesomcTpamasnat sapsaET EI3 2023 1. HMHA 1] smace. 628

E omEy ®: mpofHpOE © OCAJEOM TEIDOXCHIS ATEOMHHAE Io03EEMH CEIRHYEH
moaTy X, 4 B IpVTYID — pAcTEOP BemecTEd J. B pesvinTaTe B EAEION HI
npofHEpoE HAOMOIATE PACTECpeHEe oCageEd. 3 OpeImomeHHOTO DOepedH
BEIGEPHTE EemecTBa Y B ¥, EOTOpEE MOTYT ECTYIATE B OMECAEHEE PEaEONH.

1) OpoMoECIOPOIHAE ERCIOTA
1) rEapocynedHEd HITPHES

3) CEpEOIOPOIHAS EHCIOT
4) rEIpOECHI EATHS

5) rEIPaT aMMEIES

JamemETe B TafaMoy HoMepa BEIOPAEHET BEMIECTE NO0J COOTBETCTEYHIIEME
OyEBaMIH.

XV

OrreeT:

YITEHOBHTE COOTESTCTEHE MeEIy BEMECTEOM H [ealeHTIME,  EAETEM HI
EOTOPEIE 3TO EEINSCTEC MOZET BIANMOIEHCTEOBATE. E EASI0E [OIHIHE,
oSomavermol SYEEOH, Toa0epHT: COOTESTCTEYEOMIVES NOIENHED, 0f0IHaTesmym

mmdpod.

BEIIECTEO PEATEHTEI
4) 5 1) AgNO,, Na:PO., Cl

B} 30, 2 Bab, H,0, EOH

B) Zn(OH), 3) Hy Cly, Ox

T} ZoBr: (p-p) &) HEr, LioH, CH.CO0H (-p)

5) H:POu(p-p), BaCly, CuD
JamEmETe B THARDY EROpAHHELEE TRPPE! 00T COOTECTCTEVIOMEME OVEBAME.

A|lBE|B|T

OTBRT:

© 2023 Dunepamemy cayaria on mATRpy B Cheps 0o uaoeanEE B EyEr
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VCTaHOBHTE COOTEETCTEHE MEETY HCNOTHMMH BeMECTEAMEH, BCTYIARIIHME
B PeSENE:, ¥ DPOIYETAME 3ToH PeiElHE. E EASTON NOIEOEE, 0503IHITexH0H
GYEECH, Toa0epHTe COOTELTCTEYEOMYES MOIMIHES, 000CHATEEHYH ORGP,

HCXOTHEBIE BEMMECTEA MPOIYETEl PEAKITHH
A) Mz u Ha504 (gosm.) 1) MgSOsmE:0
E) Mg0 mH:50, Iy Mg0, 50, m H:0
B} 5 mH:50y (zoEm.) 3) H:5=H;0
Ty H.S = O (mab.) 4) 50:=H,0
'_‘_l_] }fggoh H_-S HHJD
&) 50:m H:D
3amEmETe B TaATHY BROpasHEe DRGPE 00T COOTETCTEVIOMEME SYEBAMH.
A[B|B|T

OrrBET:

3a1aEa CIETVEIIAS CXEM3 TPEEpaIIeHHi BRmecTs:

F T
X — % FaCly — = FeCl;

OmpegsTETe, EANHE HI YEATAHHED BSMIECTE ETRRTCE BemecTeaMe X n I
1) HC1

2) CuCly

NEI

1) CLl

5) Agl

JameameETre B TafMEUy Eomepa BMOpPAEHEN EEMECTE DO COOTEETCTEYEIIHME
OYEEAMH.

XY

OTERT:

© 2023 Puzeramms coyEta Co MATOPY = cd<pe cOpamzanyy @ mvER

JewomcTpammosssd sapsaeT ET3 2023 1. IFMVHA 1]l smace. 8728

VCTaHOBETE COOTSETCTEEE MeEIy (OPMYTOH BeIecTEA B EIACCOM/TPYHIOR
OPraHEMECENY COSIHESHEN, E EOTOPOMY(-0ff) 3T0 BeMecTRO NPHEATTSENT
E EAETOH TOINOEM, 0G03HATemEoHE OVEBOE, noIfepHTE COOTEBETCTEYRIIVED
N0ARIEE, 0S03EATeEEYI0 THEPOE.

+OPMYIIA BEIMECTEBA
3) AMEHOERCIOTE

H
H
» (7
ﬂ 4) mapfoE0BEIS EHCTIOTE

B) Hf—SH—OH—C,
MH. oH

EMACCTPYIOIA OPFT AHHIECKII
COEJHHEHHH
1) mEnenTEIH
1) amEEED

I}
B Ky —C—NH—CH—C,
NH, oM

JamammTe B TafaROy smipasHEEe DEQPE 00T COOTEETCTEYHOMIMME GyEBaME.

A|E[E

OTBeT:

H: OpelmoEeHEOr? NEpeTHE ERIOSpHT: QB3 EEMMeCTEd, EOTODER SEISHTCE
CTPYETYPHEIME HioMepans SyTema-1.

1) GyTam

1) meEEnedyTaE

3) GyTum-1

4) Gyragmes-13

5) METHIOPOTEH

JamAmmETe HoMepa BREISPAHHED OTBETOE.

omer [ T]

© 2023 Pezeramrey cayata o0 mamopy B obeps copasceamer 2 myyER



Jemorc TpamoesEn BapEarT ET3 2023 . XMV 10 Emacc. 9728

H: mpeamomeEHOre NEpeTHS BEISEPHTE ECe ESMSCTE3, OPH BIAMMOZEHCTEHE
EOTOPED. € PAECTEODOM MePMANTANSTA EaTHS B EHCTON cpeds ofpazyeTcs
EApOOHOBAE ERCIOTA.

1) remces-1
1) bDemzon
3) MerETSeRI0N

4) METHTITEIOBEH 3&HED
3) VECVCHEE a7T6TerHd

JAMHIIHTE HOMEPA BHOPAHHEDT OTEETOE.
CrreeT:

Hz npeiToEsEEOTe NEped=s ERIGEPHTE IB3 ESISCTER, ¢ EOTOPHME PealHpyeT
METHIAMIEH.

1) opoma=

1) =mopMeTas

3) Eozepox

4) THIPOECHD HATPHE
5) CoNEHAE ERCIOTA

JAMAImETE HOMEDPA BROPAEHED OTEETOE.
onee [T

VCTAHORHTZ COOTEETCTEHE MeETY CHEMOE [eSENEH W EemecTEoM X
OPEENMANIIEY B HeH VIaCTHe. & ESSI0N OOGEUER, o003HSTeHHOE GVEBOH,
DoISEpETE COOTERTCTEYOMYED O0HIHR, 0503IRaTeEHyEr THbpoi.

CHEMA PEAETTHH EEMECTBO X
A) CHsCHCICH:Cl + ¥ — CH:CH=CH: 1) Mg
B) CH:CH:CH:Cl+X— CH:CH=CH: 1) WaOH {compt.)
B) CH.CH:Cl+X — CHyCH:CHyCH, 3) WaOH (pomm.)
I CHyCHCICH,Cl+ X — CH:C=CH 4) Cu{OH):
5) Na
6) Cua
JameEmeETe E TASTHTY BEROpAHHEE DTHOPE! D0T COOTEETCTEYHIIIEME Oy EEIMH.
A[B|B]|T

CrreeT:

2023 Demspamems crvaria oo mTRepy & cdepe oipaaoeamry @ mryER

JemomcTpamoessd sapsaeT B3 2023 1. NHMHA 11 zmacc. 10728

¥CTEHOBHTE COOTEETCTEHE MEETY PEArEDYHOIIHNME BEMIECTEAME
H ¥TIepOoICoTeGEalIny TPOIVETOM, EOTOPEE o0pasyercs OPE BIaRMOTedCTBEE
ITEX BeECTE: E EAKIOH DOSHDER, oDoiEateEmcl  OVESOH, DogSepHTe
COOTEETCTEYHINYH MOGHITHES, 000EATeHEYED DRQpoi.

PEATHPVIOOIHE BEIIECTBA IIPOOYET
BIAMMOTEHCTEHA
A) YECYCHAS ENCIOTA H CyIRGET HITPHE 1) DPOIHOHST HATPHT
E) MypaBREEAL EHCIOTA H MEIPOECHD HATPHE 7} 3TEIST HaTpES
B) MypassHELE aTsI:THI B rEIpoEced mema(ll) | &0
paEaT MeIH(Il)
(TpE EArpes EMH) 3

4) $OpPMEAT EITPEE
5] &OeTaT HATPHT
) YTAEERCTEIE ra3

T 3Tas=olHE E3TPHEE

JamEmETe B TA0IHOY EROpaHEL:e TRHPE! 00T COOTERTCTEVIMEME OVERIME_

A|B|B|T

OreeT:

Famama CxeMs OPEEpAITEEAE EEMACTE:
A, ¢

CH:-CH:-0H — ¥ — CHi-CH:-CHa-LCHy ———— T
COopesendTe, EAXHE H3 YEA34HHEDT BEMECTE SBIEHOTCE BemecTeaMe Y m T
1) 2-zmopbyTas
jj STAHATS
3) 3THIEH
4) METEIOpOIEE
5) OpomaTam
JamEmETe B TafnEUY HoMepa BRISPAEHEIX ESMECTE O0I COOTBETCTEYRIIEME
OYVEBIMIL.

X|T

OreeT:

€ 2023 Depsparemy cryarha oo maTRopy B cheps obpasoeare @ ExyEw



o TpamoEsEni sapemer ET3 2023 1. YHMHA 1] Emacc. 11728

H: npeamomeEsHore OepedHd ERIOSPHTE BCe Pe3EOHH, EOTOPEIE SBISHTCE
OEHCINTEIEHI-B0CCTAHOBETRTEHEIME.

1} E3aEMOoTeCTERS CYTHOEIE KAME ¢ IepMINTAEATOM ESTHE

2} E3EEMOTERCTENE EOHISHTPEPOBSHE0N CePHOM ERCTOTE ¢ XIOPEI0ON BEaTpHY
3) EaaEMOoTeHCTERS OPE HACPESAEHE XTOPHIL AMMOSHE H EETPHTS HITPHES

4) E3EEMOTEECTENS OPHE HAIPEEIENE OXCHII EPEMERY C EApGOEIToM EaTpHS

5) BaaEMOoTeHCTERS HOIOEOIODOIEGH EECIOTE ¢ TEXPOMATOM HITPHE

JamEmETe HOMEpa BEODAEHEL OTEETOE.

CrreeT:

H3 mperlomesH0ro DEpeTHEE EEIDEDETE BCe PeaklHH, IT§ EOTOPEDN VESIHTIEHHE
T3BTEEE He OPHBOIHT E YESTHTSHE: CEOPOCTH [RaETT.

1) 2P+ 5Clyy =2PCls

2} Fe+ CuSQupp=FeS0u+ Cu

3) Ca+ IH:Op, = Cal0H); + H:

4) Fe:On + Hayy = 2Fe0 + H:0

5) 2EOH+ HiS0spy = K:504 + 2H.0

JamAmETe HOMEpa BEOPAEHELT OTBETOE.

CrrBeT:

VCTAEOBHTE COOTESTCTEHE MEETy YPAEESHEEM DESEMHE B CEOHCTEOM IIEMEHTA
33074, EOTOPOS O NPOSBETEST B 3T0H DEIXIHE: E EAETON nommes, ofoanatenmoR
GYEEOI, DoI0epHTe COOTRETCTRYEOIIYES [OIHIHED, 000 RATeERyH0 TGP
YPABHEHHE FEAKITHH CBOHCTBO A20TA
A) NHHCO; =WH; + H:X0 + COy 1) EBIEETCH OERCIHTEIEM
E) 3Cu0 + INH: =M+ 3Ca+ 3H:O 1) EBAEETCH BOCCTAHOEHTETEM
B) 4NH: + 502 =4N0 + 6Hz0 3) EBARETCH H OEHCTHTETEM,
H BOCCTANOEHTEIEM
4) He OPOIELEET CEHCIHTETRHO-
BOCCTAHOEHTRMLHELTY CBOECTE

JamameTe B TA0NMTY ERIOPAHHLEE THGPE 000 COOTECTCTEYVHMEME SyEBAME.

A|E|B

CrTBET:

2023 Jemspanmy cyEia C0 MATY & Cfepe ofpaasanTy @ mryED

Jemomcrparmasrnst sapsmeT ET3 2003 1. NHAMHA 11 xmace. 12/28

¥CTaHOBATE COOTBOTCTERE MEETY SOPMVIOE COMH H OPOIVETAME 3TeETPOIN:L
BOJHOTO PACTEOPE 3TOH COMH, EOTOPME BHISTHTHCE HI HESPTHED ITEETPOIAN:
E EAETOH DOINOEH, o003HATeEHeE OyEEoE, DogfepHTe COOTESTCTEYRIOVEY
DOIHOEED, $S03EATeEHYH ORGPl

FOPMYIIA COTH MPOOVETE ZIEETPOIHIA
A) Na:PO. 1) METALI, ERCIOPOD
F) EC1 2) MeTaLI, TAT0res

B) CuBr: 3) EBOJOPOI, EMCIOPOT

-l-j EOJOpOO, TATOCEH

JamAmETe B TAOIRDY BEHOPAHHEE TEROPE 00T COOTESTCTEVHMEME OVEBAME.

AlE|E

OreaT:

H.IH

YCTAEHOBHT® COOTBETCTEHE MeETy BemMeCTEOM H EOIMOEEHEMM cOoolofom aro
DOTYIeER OYTEM ITSETPOIH3E. E EAEION OosHUEH, ofosEstexHol Sy=sof,
noOSEpETE COOTECTCTEVIOMYH MOGHIH, CO0IEITERNVED MRdpoH.

BEIMECTBO MNOTYHEHHE 3IEETPOMHI0ONM
A) amowimEmEE 1) pacteopa Al:O: B PACIIAETEHHOM EPHOIHTE
E) =Ecmopox 1) eogEoro pactecpa KF
B) xammh 3) mogmoro pactecpa ALCL

4) pacomaea EF
JamemETe B TAONEDY ERMOpIHEEE TRGPE 00T COOTESTCTEVHMEME OVEBaME.

AlE|E

OTBeT:

© 2023 Pesspammy coyatia o0 mARepy B Cheps cfpasceanms B ExyER



JemomeTparraeesEnt sapsaer T3 2003 1. XMMHE 1] xmace. 153728

J18 BHmoTHeSHE 3333EMT 2] HCOOMEIVHETE CIEIVEOMES CHPAEOTHEE TANHEE.
KoEDeETpanER (MOTIpHAE, MOIR'T) DOXAIHESET OTHOMEHEE EOIHIECTED

PACTBOPEENOIT ESIMacTES (1) E odnény pacTsopa (F).

pH (#n3 am») - BOZOPOIHRE [DOEAISTENE; BeTHIHEX, EOTODAE OTPAEAST
EOHIEETPANNK HOHOE BOIOPOIA B PACTEOPE H HCOOTBIVETCE TIE XIPAETEPECTHER
EHCIOTEQCTH CPEXE.

Wkana pH eogHBIX pacTBOPOB
INEKTPONWTOR

LI L L L L L L L
pH 001 2 3 4 B 6 T B 9 W 11213 14

FACIOTHER C0a WENCHHER G

Cpepa CUABHD
PEG‘I’HDP& EMCNnan [l gt

cnabs  HeETRENsHEA cnabo (CHMNEH
WERSHEER  WENOHHER

15 BemMecTE, IPHBSTENERY B MepeTHe, ONPEIETHTE XAPAETS] CPETEl HX BOTERX
PACTBOPOR.

1) Ma; S04

2) Fe(NO)
3) K50,
4)HCIO,

JAMEMETE HOMSpS BEIIECTE B DOPETES BOGPACTANNE 3EITeEHNS pH HXI BOIHEX
DACTBOPOE, YIHTEESE, T10 KOHTSETPANERS ECEX DACTEODOE (MO T) 0INHIEOBAL.

ones. [ P J=[7[]

& 2023 Pezepammay crvEta oo magpy = cdwpe copaacsanay @ mavER

JlewomcTparmames sapsaeT BT 3 2023 1. XHMHA 11 xrace. 14728

VCTEHOBHTE COOTESTCTBHEE MEEIY CHOCOS0M BOISACTEER Ea DAEHOBRCHYH
CHCTEMY

HiOymy+ Ay 7= AIOH oy + H iy - @
H CMETSHHSM XEMHTECEOTO PABEOBECHS B PeIyIETale 3TOTO S03JeHCTBEL
E EARI0E DOIEOEE, Of0cHATeNE0RE OyEBOH, DozfepHTE COOTBETCTBYEINYEY
noasmEe, oSoIHATeREY0 TREPoE.

EO3JEHCTEHE
HA CHCTEMY

HAMPABIIEHHE CMEIMEHA
XHMHYECEKOI'O PABHOBECHA
A) gofsEneHEms ENCTOTH 1) cMemasTCE B CTOPOY NPEMOE PoaETTHE
E) ToHEEeHHE: TSETSHEE 2) CMEMASTCE E CTOPOHY OOPATHOE DeaKIHE
B) DOERITEENE TEMOSPETYPERL 3] OpasTHYECEN He CMeMAsTCR
I zofaBTerHs TREPIOH METOTE

JamemETe B TafaNny BEOpaSEES DTHQPE 00T COOTEETCTEVHMNEME OVEBAMHE.
A|E|EB|T

Orreet:

E peaztop mocTosEHCOTO O0bEMA DoMecTEIE oxcEI cepei(lV) H EHCIOpOI.
B pesyIsTaTe MPOTEEANHS 0OPATHMOR PEAEIE

250y + Oy — 250un
B PRIEUHOEHOE CHCTEME VCTAHOEHTOCR XEMHEYECEOSe DAEHOEeCHs [IDH 3T0M
HCX0IHAST EONOSHTPEORT OECHIA cepel(TV) cocTaenma 0,0 MoTe/T, 3 pABEOBSCHAS
EQHIEHTPIUHS EBCIOpoIa B omcEza cepel(VI) — 0.3 momn ®= 0.4 mome'm
COOTESTCTBEHHD.
OmpegenETe pISHOBECHYH  ERoEDeETpamm=  SO0: () ®  HEooomoEym
eoxmesTpanEm O (F).

BrfepETe B COHECES H0MSP3 TPAERTEEEY OTESTOR.
1) 0,1 mons'a
) 0,2 moam'n
3) 0,3 Moasn
4) 0,4 Moas1
) 0,5 moas'n
& 0,5 monn'a

JampmeETe EROpIEEEE HOMEPE B TalARDy D0 COOTERTCTEVEDMEME yEBIME.

XY

OreeT:

€ 1023 Paospammax cxyata oo mazeepy B oheps copasozanar @ mayER



JewoaTpanroeEnt sapsmeT EI3 2023 1. XHMHA, 11 mmace. 15728
VCTIEOBHTE COOTBETCTERE MEETY GOPMYTaME ESMECTE B PEATEHTOM, © IOMODIERD
EOTODOTO MOEHO DPIITHTHT: EOIHEIE DACTEODE! 3THX BeMeCTE. E EASI0H
DOIHOER, 000IEI9eHEOH OYEEOH, O0308pHTe COOTEBETCTBYROLIVES [TOIHIEED,
050IHITEEEYE THOPOE.

£0PMYIIE] BEIIECTE PEATEHT
A) HNO: m NaNO: ) Cu
E) EClmNa0OH 7) EOH
B) NaClm BaCl 3 HOl
) AICL = MgCly 4) ENO;
5) CuSO:

JamEmwTe E TA0MMTY BEIOPAHHENE DRGPE D0 COOTEETCTEYHMINME SYVEBAME.

A[E|B|T

CrTBET:

HTH

VCTIHOBHTE2 COOTESTCTEHE MEXTY PEITHDYIOMEME BSMeCTEAMH H OPHIHIESM
OpoTeEA:0MeR MeETY HEME DRl & EXEI0H T0GHINE, ofoagamer=ol SvEBOIL,
DoISEpETE COOTESTCTEVEOIIYED MOGHITNE, 050IHATEHYE MEbpoE.

PEATHPVIOIIHE BEIECTBA IIFHIHAK PEAKITHH
A) OPODAEOBAE ENCIOTA B IHTER 1) pacTECpeHEE 0CATEA
E) Opomason-l B EATHHE 1) ofpa3oBaHEE OCATES
B) IEIpOECHI OEHEA H VECYCHAT ERCIOT 3) EHMINMEE OPHIEAEH PEIEOE
I} OpoMEH2E E0OIA B ANETHIEH OTCYTCTEYROT

4) EBRIISTEHHNE [A33
5) ofecnBe"HBaNEE PACcTEORA

JamEmwTe E TA0NMTY BEIOPAHHENE ORGP 00 COOTEETCTEYHINME SVEEAME.

A[B|B|T

CrTBET:

© 2023 Pegepammay cayEta o0 MATCPY B cf<pe clpamzanyy @ mavER

JewoscTparmrorsat sapsemeT EI3 2023 1. NHMHA 11 mmace. 16/ 28

¥CTEHOBHT2 COOTESTCTEHE Me®IY BSMecTEOM B OCHOEHOH O0T3cTE: erc
OpEMeHEHHNE. § EARION [OINIEE, o00IEaveNEod  OyEEBOH, DoISepETe
COOTESTCTEYHINYH TOIHIHES, 000THITeHEYR TRGpoi.

BEIMECTBO OBMACTE MPHMEHEHHA
A) meTaE 1) DoTyIEEHE EANPOEA
E) uzompeH 1) B ETECTEE TOIIIHER
EBE) 3mmaeH 3) DoTyIEHHE EIYIYEA

4) DOTyIEHHE MISCTMACC
JamEmHTe B TA0IHOY BEOpPASHEE OROPE D0I COOTEETCTEYHIINME OYEBAME.

A[E|EB

OTBeT:

H.TH
VCTZHOBHTE COOTBRTCTEHE MeEIY HiIIB3HEEM MOHOMEDE o QopMyIoR
COOTEETCTEYIOMETD eMY NOTHMEDE. E EaZIof MooHIHE, ofoiZatexmcd SvEsodl,
NoISepHTe COOTESTCTEYEO YD MOGHIER, 000IHameHEVI0 MRbpoH.

HAIBAHHE MOHOMEFRA FOPMYVIIA IIOTHMEPA
A) 3TeR 1} (-CH:CH(CHi})n
E) mpomes 2} (-CH:CH:r)n
B) IHEHERI 3) (~CHC{CH)=CH-CH )y

4) (-CHCH=CH-CH:).
JamEmHTe B TA0IHOY BEOpPASHEE OROPE D0I COOTESTCTEYHIINME OYEBAME.

A[E|EB

OTBeT:

H.TH
YCTSEHOBHTE COOTEETCTEHE MEETy ANI3paroM XEMEIECEOTO NPOHIBQICTER
HOpOUeCCoM, DPOTEEANINEM E  JTOM ANDApaTEe: X EAEI0N NOIHIHE,
ofoagaTeEnol GYEEOH, N0I0RPETe COOTBETCTEVECMVEY MOGHEIHNED, 0003HITaHHYI0

mEGpoi.

ATITIAPAT MMPOLIECC
A) EOETAETHEI! ANIApaT 1) DEpETOHES HedTH
E) PeETHQHEINROEHIE EOTOHEI 1) mormomesme oxcHTa cepri(VI)
B) DOrIOTHTEIRHAS GammEs 1) CERCISHHE CEPHECTOTO Ia3d

-1-} DUHCTED CEPERCTOND Fa3d

JamEmHTe B TA0IHOY EEOpPASHEE OROPE O0I COOTESTCTEYHIINME OYEBAME.

A[E|EB

OTBeT:

© 2023 Puepamay cavEta o0 mIRepy B oheps cbpasceane: @ m3yER



JemomcTpammoesEnt sapemer ET3 2023 1. XHMHA, 11 zmace. 17728

Omeemon k 30danuan 26-28 gengemes wneno. JANUNINME 3MO YNCTO § ROTE
OMEEME & MeNcme pafomel, cofiMAOR MNP IMOM FROMHHFW CREREHB
mogHocmy Jamem MepeHecnme smo uncne § ET4HE OTBETOB Az I cnpasa
oM HOMEDD COOMEEMCMEYIONIEI0 JAMIHNN, HOYUHAY © NEPEON KIEMOURI
Kaxedsili cHMSOT RMURNME § OMOSTSHON KUSMONKE § COOMBEMCMENUN
¢ RpRsedFRHEME ¢ SranKe ofpamyasvi. EJuMnys UIMEPEHIR @UINYSOKNY
SETUNNH & BIGHKE OMECTE VNOIMEIME HE HYMCHO.

ITpu npesedeuill PACYimos AR 608X ATEMEHMOS, KPOME XI0PE, NCNOTsIVEme
IHOYEHNA PMHOCHIMETHHBIY ORIOMHALX MECE, SHPONCEHHEE WETHME YHCTEME

(A€ = 35,50,

BrMucanTe MACCY EHTPATA EATHS (B [PAMMEY), EOTOPYE: CHEIyeT PACTEOPHTH
B 150 r pacTeopa © MaccoBol Tomed ITedE comm 10% D18 moayIesEE pacTBOpa
© Maccosod gomei 12%. (JamEmETe THCTO C TOTEOCTERD I0 JRCHETEDT)

CrrEeT: r.

CHHATS: aMMHEIES OPOTEXAST B COOTBETCTEEH ¢ TEPMOXEMETeCEEM YPIEHSHHEM
PE3ETHE

Mg + 3Hyy = INHy + 92 575
OOpegenETe EOIEYECTEY TEOIOTH, EOTOPOe BEUIEINTCE E  PEIVAETATE
ofpazosaEns 580 mn (Ey.) razcofpazEore asemaEa  (3AMEDETE  THCIO
C TOTHOCTEH) 30 COTEDL)

CrrEET: =

Hz 1530 Er OpEpOIHOre HIBECTHEEA OpH BIAHMOJSHCTEHE ¢ A30THOH ZHCTIOTOR
GEIT DOTYIH EXTPAT EATHIRE Maccol 196,58 xr. BarmcaaTe Maccosy® Jomo (%a)
OpEMecel B VESIAEHOM HIBSCTHERS. (JANNIHTE THCIO ¢ TORHOCTERD 0 DETEL.)

CrrEeT: %o
H.ITH

B pesyusTaTe peSEOEH TPHEMEPHIANHE amethmess ofmémom 2688 m (my)
momytEmE 234 r Oemioma. BeMECIETE MACCOBYH IOMH BRINOIA NPOIVETA
[E3ENEE OT TeOPETHIECEH BOIMOEHOTC. (JANAINETE THCI0 ¢ TOUHOCTRE A0
IIEMIEIE.)

CrTEET: .

He :afydsme REPEHECME  G0¢  OMEEm® 6 Gmauy  omeemos N2 1
§ COORBEMEMENN ¢ RHCMDYENNEN N0 S6INOTHER MM DPafomelL

Hpesepame, wmofsl Kadedslil omeem Gol1 FANKCAN 6 CMPOKE ¢ HOMEDOM
COOMEEMCMEVR NS0 FROQHIA.

© 2023 JozepamEay covEta Co BATPY 5 cddpe cfpasozaney @ mavER

JlemomcTparmaEREs sapareT BT 2023 . NHMHT 1] mmacc. 18/28

HacTe 2

A0 30nuck oMmeemos Ha 3adanus 29-34 nenonsayime ETAHK OTBETOR M 2.
Jemuninme cROYATE Howep Jadanus (29, 30 n mod), a ramen 20 nodpofuoe
petienne. Omeems JaRRCHENME REMKe N PEIGODYNED.

Jns BRImoTHeHHE 33TAEER 20 B 30 BCOOMEIyETS CIETVIOMEH OepeTHE ELTecTs.

NEPMANTAEAT EATHE, FEIPORSPOOHAT HATPHA, CYIRQET HATpHE, CyaEQar Gapnz,
TEOPOECHI EATHE, DEpOECHI EB0Jopoda. JONYyCTEMO HBCOOMEIOEIEHE BOJH
B E&9eCTEE CPEIEl NPOTEEIENE PEakIIim.

H: OpeimomeHEOIT DNEpeTHE BHOEDHTE EEMECTEE, MEEIY  EOTOPREME
OERCIHTETRHO-BOCCTAHOBHTEMEHAE Pe3ENNS OPOTEE3sT  HIMEHEHHeM DEETA
pacTeopa. Briememme 0Cadxs HOH 333 B X0Je ITOH DEAXIHE He HalTHOIasTOR.
E OTEETe IEMEMNTE YPABHSHES TOMBEC OJHOH HI EOIMOENEN OEHCTETRTRHC-
BOCCTAHOEHTETEENY PeiklEd ¢ VIACTEEM EEIODAHERIN EEmecTs. (OCTaEsTe
IISETPOHHEEI GANTaHC, YEAHHTE OEECIHTETE B BOCCTAH0EHTENE.

H: mpeanomeHHOrO OepeTHS E&MMecTE ERIOSpHTE ENCOVES COTB H BeMECTED,
EOTOpOS ECTYIAST C 3T0H ENCION COMEN B DeasIline HOEHOTO o0MeHs. Janmmmre
MOTEEYIEPEOE, MOMHOS H COEJAMEHHOE HOHHOS YPAEEEHER DeAENEH C VISCTHEM
BEISPAEHEN BEMSCTE.

TlpE 33eETpOTEI: BOTHOTD PAcTEOPAa HTpata Memm(ll) DOMyTHETE MeTATL
MeTann ofpafoTal EOHIEETPHPOBAHEOE CEPHOE ERCIOTON OPH HATPESaHHH.
BHIETMBmMANCE E pEIVIETATE Ta3 DOPOPEarEpoBAT ¢ CEPOBOIOPOIOM
¢  ofp3a0oBaHHeM  OpOCTOrD  BeMecTE3.  IT0  BRMSCTED  HACPETH
€ EOHOSETPHPOEIHEEM PACTEOPOM CHIPOECHIS EATHE.

Hansmrere MoTeEyISpELE VPIBHERES TeTHPER ONECARELS [RIEm.

HansmeTe VpaSEeHAS PedElEd, ¢ NOMOMEM EOTOPED MOXED OCYIIECTERTE
CIETYHIOEE OPEBPamesEts:

AN — %,

. ECr0, HSO0,. 0
— - —

IIps HAMICAHEE  VPISEHSHHH DeasiEi  VESIWEBAHTE OPedMYyIIeCTBEHHO
oSpaIVIOMAELcE NPOSYETE, HCIOIEIVETE CTPYETYPENE (GOPMYTE OPTaHETECEEX
BAMIECTE.

H, (msamoE), Pt
— = IEEOreRCAE —=

© 2023 Pezeparrzay caymia o0 BAZROpY B cheps cbparozammr = mayER
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[Ips CrOpIEHE OPraHE9ECEOT0 BEMECTEA 4 Maccolf 3.4 r momy=ene 4,48 1 (my)
yrasEEcmere ra3d 2 18 r poam HasecTsO, 9T¢ BemMecTE0 4 BOTYOSET B peamImmo
C PACTBOPOM THIPOKCHIA IHTES OPE HaIPEEIHEE, B Pe3yIRTATE IEC0 0OpazyeTcH
OpeJeTEERE OIHOATOMEEIN CIEPT H COTh, EMCTOTHEIR OCT3TOE EOTOPOH
COTEPEMNT CEME ATOMOE YTISPOIA

Ha oCHOBSHEE JAHHE YCIOBES 33I3TH:

1) npoBemETe BeofXOIEMEE BEHCIEERS (VEAIHBAHTE EIEHAIH HIMEPeHHS
H 0J0IES9EHEY HCEOMED CEIFTECENY BEINYHH) H VCTAHOBHTE MOISEyILEPHYH
DOPMYIy BEMEcTES 4]

2) COCTAERTE  BOIMOEHYH) CIPVETYDEYE: QopMyTy BamecTes 4, EOTOpas
OIHOIEATEHO OTPAEAET IOPEI0E CESIE ATOMOB B £I0 MOTEEYIE;

3) EaIMmMHETe YPABEEEHE PedElHH EEINR2CTES 4 ¢ PACTBOPOM TEIPOECHIA THTHE
MpH HATPEEANAE (HCIOTRIVHETE CTPYETVPERE GOPMYTE OPraHNIeCEEY ELIISCTE).

CMecs EATENNE ¥ E3pSOHITI EATEIRE, B E0TOPOH MaCCOBAE TOIE 3TOMOE EAMEITHE
cocramiser 50%, pacteopune & 300 r consmoR ERCTOTH, BiEToR B mberrEe. [Ipm
3ToM 00pal0BancE pacTROpP Maccod 330 r. Ooms ¥3 BELTETHBMICICE razos GmT
mormomes 400 r 4% -Horo pacTEOpE THOPOECEIAS HITPHY. BEMHCIATE M3CCOBYHD
TOME COMH E 0fp3z0BsEITEMCE IOCTR DIOTTOMEHRE T338 PACTREOPE.

E 0TEST® :AMAMNTE YPABEEHHS PeiENME, EOTOPEE YEIIAHEl B YCTIOEHEH 3IATITH,
o MPHBEINTE BCe HeoGMOIMMElS BEIMECTSENS (VESIHBARTE SIHENIE HIMepeHHE
H 000IHITEENE HIEOMED GHIETeCERY BETHTHE ).

HMpesepeme, wmofs Ka¥cOsll oMEEmM (w1 JRNNCGH PROOM © HOMEPOM
COOMSEMCMEYRON £20 30 ATHILA.

€ 2023 Degepamman cayaia oo mazzopy = ofwpe cfpamaxmry x mavEn
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CHCTeMa ONeHEBAHAS ¥KIAMEHEANHOEEOE padoThl Do IHMHEE
Hacte 1

TIpaERIEEC: EMOCTHENRE EAKIONY Hi 3ajaEmm 1-3, 9-13, 16-21, 25-2
oUeHHEISTCE 1 SamToM. F3T3HHe CSHTASTCE BRIMOGEEHHEIM BeDHO, £CTH OTBET
IATECSE B TOH OpMe, XOTOPAE VEAI3HA B HECTPVEIRE 00 ERTOTHSNM I3TAHEE,
H DOOTHOCTEW) COEOAJAST C STATOHEOM OTBETa. B OTBETaX HA 3303HNS
1,3,4,11, 12,13, 17, 1% nopadoE 3anHCcH CHMEQTOE IEATEENS He MMEeT.

Homep 1433888 IpaEEIEELIE 0TELT
1 23
2 253
3 25
4 23
5 482
9 43
10 231
11 25
2 135
13 15
15 34
7 135
18 233
19 m
2 42 [ 124
2 4213
25 234 [ 114 [ 312
2 3,
27 1,15
2 w7
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H: mpeamomeHs0re OEpevHS EGIIECTE BEIDEDHTE EHCIVEC COOb H BeOECTBD,
EOTOPOR ECTYIIIST © 3TOH EHCTOH COMBE B PEAsipm HOEHOTO oOMema. JammmmTe
MOTEXYIEPECE, MOTHO: H COEPAMEEHCE HOHEOS YPABHEHEN PESEIHH C VISCTHEM
EEJpIEHED BEMECTE.

CoJepaaERe BEPHOID 0TEETA H YRAMIHEA 00 0NeHEHEBAEHH Banam
(DO ES0TCE HERE GOTMyTHDOSEE 0TESTE, Be ECKARARDIHG &T0 CMEIIA)

BapHasT 0TESTA.

2NaHCO: + 2KOH = NaxCOs + KxCO: + 2ZH:0
INa*+2HCOy- + K™ + 20H- = 2Na™ + 1E* + 200y + 2H.0
HCO,™+ 0H- = 0. + HO

[ =]

(ITBET DPABATHEEIR B DOTHEE, COIEPEAT CIRTVHIIES 3IEMEHTE .

+ EEIOPAHE BEIIECTEA, H 3AMECAED MOTSEYISPHOS YDAEHEHHE DEAEINH
HOEHOID 00MEHS;

# 33MHCANEL NOTHOS H COEpPATIENECS HOHEOS YPIRNERHY eIy

Jesomc TP ARHOENLS BapsaET B3 2023 . NHMHA 1] mmace. 2428

HanumuTe ypaESeHENs PeiElsll, ¢ NOMOMEE LOTOPED MOEHEO OCYIIECTENTE
CIETYHMEE MpeBPamlesE:

H, (msarmoE), Pt

M/—l- j{]'—l-m:m:\ezcu —-

K,Cr.0,. H,50,, r° o
o e el

_-_X:—hx3

IIpst HAONCANEE  VPAEHEHHE  PedsOME  YEAIHBANTE OpEHMYIIECTERHHD
opaTyIOmAecE NPOIYETH, HCIOTEIYHTe CIPYETYPEEE DOPMYyTE OpraHETecER:
BAMIECTE.

CozepxiEne BEPEOTO 0TEETA H YKAIAEEA 00 0OLEHBIHER Banam
(Z0TyCEARTCE EHEle SOpMYIEPOEE 0TBETA, HE HIELEIEE 600 CoEa)

HPEBH.'.EEHD FAMECEH 0OHH 3IEMEeHT OTBETA

Bre 3MeMeHTE! OTEETA 3ANHCIHE HEBEPHO

=15

Mimcenuarsnsil a1y

ITps 33EETPOIEEE EOTEOND PACTROPE HETPAT: Mexs(Il) moxyTems MeTamt. Meraan
ofpafioTam!  EOHUEHTPHDOBAHEOH CEDHON ERCIOTOR 0P HATDERANEN.
Brigemmsmmiics B peIyIRTATE  I33 OpOPEArHPOSAT  C  CEPOEOIOPOIOM
¢ o0o0psoBaHEEM  OpOCTOTe  BRMECTEA.  3T0  EBeIECTE0  HATPEIH
¢ ECHISHTPHPOBAHHEM [ACTEOPOM THIPOECETA EATHE.

HansmeTe MoTeEy TEpEEle VPARHENE TeTRPEN ONHC SHHEE PLarIsm.

CozepaaERe BEPHOTD 0TEETA H YRAMHEA 00 0NEHEHBAERK Banam
[TOmyES0TCE HERE GOpMYTHDOSEE 0TESTL. Ee ECKARARNDHE 270 CMEICIA)

BapHaHET 0TEETA:

1) 2CuN0:): + 2H:0 = 2Ca + 4HNO: + O (3mexTpoims:)
1) Cu + 2H2 5040 = CuS0s + 50:T + 2H20

3) 50:+ 1H:5 =35 + IH0

4) 35 + 6KOH = IK,5 + E;50: + 3H:0

(EvamozEo olpalosaEne K)5:05)

BapHaET 0TEETE:

. €aT., i
1) CHy=CH,CH CHy CHy Gy —— @ +
#3H, ——-
: O 0
fBoa:maaa peSEm GpoMEpOEIEHE)
E O m-'—- O

5 3 + KyCr0, + 4H50, —= 3 + OIS0, # K50, + THD

[IpaERTEED 3ATHCAHE] MTH YPABEEHEE PeakIni

[IpEERIBED 3ANHCAHE] TRTEPE VPASHEHEE PaElHE

[TpEERTEED FAMHCAHE] TPH VPEEHEENE PeaslHE

[TpEERIEED 3AMACAHE] IBA YPAEHSHHE PEasent

TIPEERTEED 3ATMHCAHE] TETEPE VPASHEHNE PeasnHi

HPEB.EIEED SINMHCAHD 0THD VPABEEEHE DeaEITHE

| e

[IpEERIBED 3ANHCAHE] TPH YPAEHEEHST PeaEuER

Bre 37eMEHTEL 0TEETA 3ANHCIHE HEBEDHD

[IpSEMIEED 3AMHCAHE] TBA YPAEHSHHE PEANITER

[0 =) P) ) [P (S [

Mimccuvamsisil Gant

4 (bt

HP&BBIEED 3IMHCAHD OIHO VPABEEHEHE PEaEITHE

Bce VpASHEENS PeaklH IAMECAEE HSESpHD

Mawcuvarsusil Gavt

€ 2023 Pegepammy caymta Zo Mgy = cjpe clpasczanEy B mayER

Houvewanue. JomycTEMe HCOOTEIOEANEE CTPYETYPHER GOPMYT PAIHEX BHIOE
(PaEEpHYTOH, COXDAMAENOH, CEATETHOR), OIH0IHATHO OTPASHIINX DOPEIOE
CEIE ATOMOE H BIAHMHOE PACOOIOEEHES 3AMECTHTEIRE H QYVHEUHOHATRERD
TOVIIN E MOTSEyIe OPTAENTecEars BemecTEd.

€ 2013 Pasepamens crymta 00 MAZR0pY B cheps clpaceanas B EIyER
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[Ipx CCOPAHEHE OPTAHHYECECIO BEMECTBA 4 Maccol 3.4 r momy=ene 4,48 1 (2y)
YTAsERCI0Te radd ® 1,8 r sogm. HIBscTHO, 9T0 BRMESCTED 4 BCTYOAET B DE3EIIHI
€ PACTEODOM TEIPOECHIA TEITHE OpH HATPSEAHHH, B Pe3yTeTaTe T=ro ofpasyercs
OpeleTEENE OIHOSTOMEEE CIHEDPT H COMb, EMCTOTHEOL OCTATOE EOTODOR
COJSpEHET CEMB STOMOE JTASPAIA.

Ha oCHOEIHNE JSHHED YOIOBHE 3AI37TH:

1) npoBennTe HeoGMOIMMEE BE[MHCIGERS (YEQIEBANTe SIMHHUEl HIMEDEHHI
H 0003IHITEENT HCEOMEDT QHINTECEHT BETHTHE) H YCTAHOBHTE MOISXyISPHYH
DOpMY Ty BEOISCTE 4;

2) cOCTEEETE  BOIMOEHYVH) CIPYETYPEYED (OPMYyTY BemecTEa 4, EOTOpas
OIHOIHITEHO OTPAEAST MOPEI0E CESH STOMOE B 200 MOZEEYIE

3) EAMEmMNTe YpaBESHHe PEIENSH EEINECTS3 4 ¢ PACTEOPOM CEIPOECHTA THTHE
OpH HATPEEANHH (HCIOTIVATE CTPYETYREEE OPMYTIE OPraHNTeCENY BeIIecTs).

CogepEagEe BEPHOTO 0TEETA H YRAZAEEA 00 0N¢EHBAEED Banasr
(J0TVCENRTCE BRI SOPMVIEDOBES CTBET. HE HCEXSAHIHE &0 CWETa)
BapHIET 0TEETA:
MposessHs EeofXoINwee EBEMECTSHHE, ¥ HAATeHA MOTSXyISpPEAT
DOpMYIa ERIeCTES A:
n{C0:) =448 /22 4 =02 moas; nfC) = 0,2 mom
n{H:0)=18/18=0,1 smoms; n(H)=10.1 - 2=0.2 moms
m{C+H)=02-12+02-1=26r
m{=34-26=0%8"r
of0) =08 /16 =0,05 mone
ofC) n(H) :{0)=0,2:02:005=4:4:1
Monegyasp=as gopayaa — CeHe0:

IpeEsrs=a CIPYETYPHAE JOPMYIa BemacTBa 4:

40
“0—CH,

CoCTaBTRHD YPaBHEHHE PEAEIHH ¢ PACTEOPOM THIPOECHTA THTHA:

o ) r
cf +L0H — - u:fo +CH,0H
0—CHy ou

G 2023 Pesepammiy cIyEia 0O MTDY = c<pe cOpaazanTy @ myER
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Y]

OTBET NPAERTHEEE H DOTHEH, COTEPEHNT CIaTYEIIRE 3TEMEHTE

# OpABHIEE0 — OPOMIEEIEERl  BHMHCIEHNS, HeoONOZMMEE — QI%
VCTAHOETSHHS MOISEYIEpEOE GOpPMyIE BelecTE3, B 3AMECAEI
MOTSEYIEpPELE OpPMyIa BEMECTES;

3JAMHECAHA CTPYETYPHAL GOPMYI3 OPTAHETECEOND BEMEcTH3, EOTOPAT
OTpaZaeT DOPAI0E CHEZM H BIANMEOS DACOOIOESHES IAMeCTHTETER
H VEEIHOHATEHLD TPYIO B MOTEEYTe E COOTESTCTEHE C YCIOEHEM
3ATAEGT;

€ HCIOILI0EAHEREM CTPYETYPEOH QOPMYIE OPrEHNYeCEre BRIECcTEd
JAMNBCAEC YPABEEEHE PeAEIHE, HA EOTOPYH IJA8TCH  VEASAHHE
E YCIOEHH 3ATAHEE

Hpmao 3ATMMCAHER] A 3TeMEHTS OTHETA

IIp3ERTEEC 3ANHCAE OIHE 3TEMEHT OTEETA

BCe 37eMEHTE OTBETA 3ANHCAHE HEBEDHO

[ || 1

Moxcuvarswsn 6ar

CMEeCh EAMBINY B EapfoHaTa EATRINE, B EOTOPOH MACCOBAT TOTE ATOMOS EATEIHT
cocrasxser 50%, pacreopiae & 300 © consEoi EHCTOTH, BIATOR B mdmrTEe. [Ipm
3TomM 00paz0BaTcE pacTBop Maccoff 330 r. OIME H3 ERIENHBITHXCT FA30B GBI
mornomer 400 r 4%-gore pacTECDA TEIDOECHIA EATPREE. BRMECINT: M3CCOBYIO
I0IE COME E 0Opaz0BAENIeMc MOCIE MOTTIOIIEHES 4328 PACTEOPE.

B OTBETE AMEMIHTE YPAEESHND [EARNIEH, EOTOPEE VEAAEE B YCIOEHE JAT4TE,
H OpHBSINTE BCe HeoSNOIHMEE BEMHCISHES (VESIREANTS eIMEHON HIMeDEEHS
B 000IHITEENT HOEOMED GHINTeCERY BETHTHHE].

CD,]!FIIBBE EEpHOr: 0TEETA H YKAZAHHA OO0 0OeHEEAHHED Banns
I FEHE HOpMYTHDOZEH 0TESTL. He HIEARARNE ST0 CMEIUT)

BapHIST OTEETA:

FAMECARL VPABHeHNE Do

[1] Ca + 2HCl = CaCl, + Hs

[2] CaCO: + ZHC1 = Cally + CO: + H:0
[3] €Oy + NaOH = NaHCO,

PaccARTasE! EOMGMECTEC EEIISCTEA PEITeNTOE H MICCE OPOIVETOR
PEAETIHI:
Amip-pa)= 330 —300=30T

IIycTe B HCXOIsRoH CMace
n{Ca) = x Mo
n{CaC0:) =y MoTs

Torma:
Amip-pa) =40y + 100y — Iy — 44y =30Tr

© 2023 Pasepammay cxymba o0 MATOTY B 0heps copasoramar @ mIyER
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w{Ca) = 40x +3) / (40x + 100) = 0.5
n{Ca) =x=072 mome

n{Cal0) =y =04 Monz

n{C0y) = n{Ca00:) =04 Mo
m{CO)=04-44=1761

m(MaOH) =400 -004=16T
nMa0H) =146 40 =04 mome
n{aHCO:) = na0H) = 0.4 xo1s
m(MaHCO:)=04-84=336r

BrrTECIeEa MACCOEAE J00E COTHE B pacTeOpe”
m(p-pa) =400+ 17,6 =417.6 T
(NaHCO:) = 33,6 / 417.6 = 0,08, w= 8%

OITHeT OpPABRTLEER B TOTHEN, COJEPEET CTETYIOMES JTEMEETE: 4

# OPIRMTEHC 3AMHCANE! VPAEHSHHS PRAENEH, COOTESTCTEYHOEEHX|
VCIOBHED IATAHET,

* OPIEMILEC NPOHIDSIEHL BLTHCISHNS, B EOTODEDN HOMOIBIVHOTOE
HeoOXOIHMEE (HIEISCENE BelHUHER., 34TAHHEE § YOIOEHE
JATAHM;

* OpOISMOBCTPHPOEIES  JOTHISCEH  O50CHOBIHHAY — E3MEMOCESE
DEINTECENY BETHTHE, KA OCHOBAHHE EOTODOH MPOBOISTCE PACTETEL

* E COOTESTCTEEE ¢ YVOTOBHEM 38I3ERS OOPRTSTeH HCEOMILE]
DEINIECEAR BETHIHES

IIp3ERTEED 3ANHCAHE TPH 3TEMEHTA OTESTA

HPBRH_‘EKU ZAMACAHE] JBA ITEMEHTS OTEETA

HPm_"EKD FANHCEH OOHH 3JIeMesT OTHETA

Big 3MeMeHTE OTESTA 3AMHIAHE HEBEDHD

N =1 ) [ )

Mmccuvearsrsiil Ga

Ipusvgdarug. B CoyTse, EOrIa B OTESTE COTEPEMTCE OMHOEA B BEMTHCIEHMNX,
EQTOpA® DOPHEETS K HEEEPHOMY OTBETY, OOEHEA 33 BROOTHEEHE 3303HHE
CHEESETCE TOMREC HA 1 Gama.

©2023 dezepammas coymta £ BAT0PY & c3<pe ofpaszanyy @ EavER
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B cooreercTemE ¢ [lopsiEcM OpoEeleENI TOCYSIpCTEEHHOH HTOTOECH
ATTECTADME N0 OOp330BATENEEEIM NPOTPAMMEM CpPeIHErD o0mero ofpazoEaEms
(opexa: Mesmpocsemesns Poccan ® PocobpEazsopa or 07112018 Ne 180/1512,
FaperEcTpEpoBaH Me=rcrod Poccmm 10.12.2018 MNe 52052)

w82, <..> [lo pesyasTaTaM OepEcH HE ETOPOH OPOEEPOE 3ECHEPTH
HEIIBNCEMO IPYT OT IPYTA BHCTARIEOT GATIM 33 EIEINE OTEST H3 30I3HME
IEIAMEHATHOHECH padorsl ET'3 ¢ paseépHyTHM OTEETOM. <...5

B cmywae CYIMeCTESEHOTD PACKOEISHES B DAMIAX, BECTAEIEHHEDT JEVMA
JECTSPTAME, HIIHSTAETCE TPeThE OpoBepEa. (CYINeCcTESHEOS pAcKOEIeHHE
B 0ammax onpeneleHne B EPHTEPHTN OOSHHBAENE D0 COOTESTCTEVIOMEMY
yaeSHOMY DpeIMeTy.

JECHEPTY, OCYIMECTBLOOIEMY TPeTSEd DOpPOBEPEY, OPeIOCTAERRETCR
BEdopMamEE o 0anusx, BECTIETSHHMY 3ECOEPTAME, piEee OPOESPEEEME
IEIAMEHAMAOHEYE0 paboTys.

1 CyImecTEeHERM  COMT3ETCE  DACHOEIEHEE MEETY  Oammasm,
BEICTABTEHHEME NEPEEIM H BTODHM 3ECHEPTEME, Ha I HmE Somes Gamia za
BEMOMHEeERe mofore ®3 3amammi 20-34 B oavoM coywae TpeTHH SECHEPT
NpOBSpEET OTESTE TOABED H3 T JATAHNE, EOTOPEIE BREEATME CTONE CYMMECTEEHHOE
PACEOEIEERE.

2. PacxoEIeHHE B PEIVALTATAN OUSHHEIHMS JEVME 3ECHSPTAME OTESTA
Hi OIHC H3 33IaEHf 20-34 3EETOUIeTCE B TOM, WTO OTHH IECOSPT YEAIAT Ha
OTCYTCTERE OTBETA HA 3AJaHHE, 3 JPYTOH BLCTASET 33 EEIIOTHEHNE ITOTO 30.I9HME
HeEyTes0l Gamt. B 3ToM cOywas TPETHE 3ECOEPT ONPOBEDILT TOMEEOD OTEETH Ha
IAOAHAN (00 BCEM EPHTEPHEM OUSEHEIHHE ISEHOIG 310IEHS). EOTOPRE OBEITH
OUEHSHE! OO CTOTE CYMECTBEHHEIM PACToEIeEses CHTYAINH, 5 EOTOPEX OIHH
IECTEPT YESIAT Ea OTCYTCTEHE OTEETA B IIAMENANHOHECE padoTe, 3 ETOpOR
IECTIEPT BRICTAERT HYTISEOH GATT 33 BREMOTHEHHE 3TON0 JATANHE, He IEINOTCE
CHTYAIMEMH CYIMECTESEHOTO PACNOEISHER B ONSHNEAHMN

I© 2023 PageparrEay cxyata oo Eamopy B chepe cbpascerar @ mayER



	Содержание программы учебного предмета «Химия»
	Личностные планируемые результаты
	В соответствии с системно-деятельностным подходом в структуре личностных результатов освоения предмета «Химия»
	на уровне среднего общего образования выделены следующие составляющие:
	——осознание обучающимися российской гражданской идентичности
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	——наличие мотивации к обучению;
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	присущими целостной системе химического образования;
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	——ценностного отношения к историческому и научному наследию отечественной химии;
	——уважения к процессу творчества в области теории и практического применения химии, осознания того, что достижения
	науки есть результат длительных наблюдений, кропотливых экспериментальных поисков, постоянного труда учёных и
	практиков;
	——интереса и познавательных мотивов в получении и последующем анализе информации о передовых достижениях современной  отечественной химии;
	3. Духовно-нравственного воспитания:
	——нравственного сознания, этического поведения;
	——способности оценивать ситуации, связанные с химическими явлениями, и принимать осознанные решения, ориентируясь на морально-нравственные нормы и ценности;
	——готовности оценивать своё поведение и поступки своих товарищей с позиций нравственных и правовых норм и осознание
	последствий этих поступков;
	4. Формирования культуры здоровья:
	——понимания ценностей здорового и безопасного образа жизни; необходимости ответственного отношения к собственному
	физическому и психическому здоровью;
	——соблюдения правил безопасного обращения с веществами в быту, повседневной жизни и в трудовой деятельности;
	——понимания ценности правил индивидуального и коллективного безопасного поведения в ситуациях, угрожающих здоровью и
	жизни людей; осознания последствий и неприятия вредных привычек (употребления алкоголя, наркотиков, курения);
	5. Трудового воспитания:
	——коммуникативной компетентности в учебно-исследовательской деятельности, общественно полезной, творческой и других видах
	деятельности;
	——установки на активное участие в решении практических задач социальной направленности (в рамках своего класса, школы);
	——интереса к практическому изучению профессий различного рода, в том числе на основе применения предметных знаний по химии;
	——уважения к труду, людям труда и результатам трудовой деятельности;
	——готовности к осознанному выбору индивидуальной траектории образования, будущей профессии и реализации собственных жизненных планов с учётом личностных интересов, способностей к химии, интересов и потребностей общества;
	6. Экологического воспитания:
	——экологически целесообразного отношения к природе, как источнику существования жизни на Земле;
	——понимания глобального характера экологических проблем, влияния экономических процессов на состояние природной и социальной среды;
	——осознания необходимости использования достижений химии для решения вопросов рационального природопользования;
	——активного неприятия действий, приносящих вред окружающей природной среде, умения прогнозировать неблагоприятные  экологические последствия предпринимаемых действий и предотвращать их;
	——наличия развитого экологического мышления, экологической культуры, опыта деятельности экологической направленности,  умения руководствоваться ими в познавательной, коммуникативной и социальной практике, способности и умения активно противостоять иде...
	7. Ценности научного познания:
	——сформированности мировоззрения, соответствующего современному уровню развития науки и общественной практики;
	——понимания специфики химии как науки, осознания её роли в формировании рационального научного мышления, создании целостного представления об окружающем мире как о единстве природы и человека, в познании природных закономерностей и решении проблем сох...
	——убеждённости в особой значимости химии для современной цивилизации: в её гуманистической направленности и важной роли в создании новой базы материальной культуры, решении глобальных проблем устойчивого развития человечества
	— сырьевой, энергетической, пищевой и экологической безопасности, в развитии медицины, обеспечении условий успешного труда и экологически комфортной жизни каждого члена общества;
	——естественно-научной грамотности: понимания сущности методов познания, используемых в естественных науках, способности
	использовать получаемые знания для анализа и объяснения явлений окружающего мира и происходящих в нём изменений; умения делать обоснованные заключения на основе научных фактов и имеющихся данных с целью получения достоверных выводов;
	——способности самостоятельно использовать химические знания для решения проблем в реальных жизненных ситуациях;
	——интереса к познанию и исследовательской деятельности;
	——готовности и способности к непрерывному образованию и самообразованию, к активному получению новых знаний по химии в соответствии с жизненными потребностями;
	——интереса к особенностям труда в различных сферах профессиональной деятельности.
	Метапредметные планируемые результаты
	Овладение универсальными учебными познавательными действиями:
	1. Базовыми логическими действиями:
	——самостоятельно формулировать и актуализировать проблему, всесторонне её рассматривать;
	——определять цели деятельности, задавая параметры и критерии их достижения, соотносить результаты деятельности с поставленными целями;
	——использовать при освоении знаний приёмы логического мышления
	— выделять характерные признаки понятий и устанавливать их взаимосвязь, использовать соответствующие понятия для объяснения отдельных фактов и явлений;
	——выбирать основания и критерии для классификации веществ и химических реакций;
	——устанавливать причинно-следственные связи между изучаемыми явлениями;
	——строить логические рассуждения (индуктивные, дедуктивные, по аналогии), выявлять закономерности и противоречия в рассматриваемых явлениях, формулировать выводы и заключения;
	——применять в процессе познания используемые в химии символические (знаковые) модели, преобразовывать модельные
	Представления
	— химический знак (символ) элемента, химическая формула, уравнение химической реакции
	— при решении учебных познавательных и практических задач, применять названные модельные представления для выявления характерных признаков изучаемых веществ и химических реакций;
	2. Базовыми исследовательскими действиями:
	——владеть основами методов научного познания веществ и химических реакций;
	——формулировать цели и задачи исследования, использовать поставленные и самостоятельно сформулированные вопросы
	в качестве инструмента познания и основы для формирования гипотезы по проверке правильности высказываемых суждений;
	——владеть навыками самостоятельного планирования и проведения ученических экспериментов, совершенствовать умения
	наблюдать за ходом процесса, самостоятельно прогнозировать его результат, формулировать обобщения и выводы
	относительно достоверности результатов исследования, составлять обоснованный отчёт о проделанной работе;
	——приобретать опыт ученической исследовательской и проектной деятельности, проявлять способность и готовность к самостоятельному поиску методов решения практических задач, применению различных методов познания;
	3. Приёмами работы с информацией:
	——ориентироваться в различных источниках информации (научно-популярная литература химического содержания,
	справочные пособия, ресурсы Интернета), анализировать информацию различных видов и форм представления, критически
	оценивать её достоверность и непротиворечивость;
	——формулировать запросы и применять различные методы при поиске и отборе информации, необходимой для выполнения
	учебных задач определённого типа;
	——приобретать опыт использования информационно-коммуникативных технологий и различных поисковых систем;
	——самостоятельно выбирать оптимальную форму представления информации (схемы, графики, диаграммы, таблицы,
	рисунки и т. п.);
	——использовать научный язык в качестве средства при работе с химической информацией: применять межпредметные
	(физические и математические) знаки и символы, формулы, аббревиатуры, номенклатуру;
	——использовать и преобразовывать знаково-символические средства наглядности.
	Овладение универсальными коммуникативными действиями:
	——задавать вопросы по существу обсуждаемой темы в ходе диалога и/или дискуссии, высказывать идеи, формулировать
	свои предложения относительно выполнения предложенной задачи;
	——выступать с презентацией результатов познавательной деятельности, полученных самостоятельно или совместно со
	сверстниками при выполнении химического эксперимента, практической работы по исследованию свойств изучаемых
	веществ, реализации учебного проекта и формулировать выводы по результатам проведённых исследований путём согласования
	позиций в ходе обсуждения и обмена мнениями.
	Овладение универсальными регулятивными действиями:
	——самостоятельно планировать и осуществлять свою познавательную деятельность, определяя её цели и задачи, контролировать
	и по мере необходимости корректировать предлагаемый алгоритм действий при выполнении учебных и исследовательских задач, выбирать наиболее эффективный способ их решения с учётом получения новых знаний о веществах и  химических реакциях;
	——осуществлять самоконтроль своей деятельности на основе самоанализа и самооценки.
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ 10 КЛАСС
	Предметные результаты освоения курса «Органическая химия» отражают: сформированность представлений о химической составляющей естественнонаучной картины мира, роли химии в познании явлений природы, в формировании мышления и культуры личности, её функци...
	11 КЛАСС
	Предметные результаты освоения курса «Общая и неорганическая химия» отражают: сформированность представлений: о химической составляющей естественно-научной картины мира, роли химии в познании явлений природы, в формировании мышления и культуры личност...
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 класс
	Обучающие, тестовые и контрольные задания на уроках направлены на формирование функциональной грамотности и умения применять знания на практике (по модели PISA) https://fioco.ru/примеры-задач-pisa .
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