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IlosicHuTeIbLHAA 3alIHCKA

Xumus 11 kiaace
Pabouas nporpamma kypca xumuu 11 kiacca pazpaboTaHa B COOTBETCTBUMU C:
»  ®epaepanpHbIM 3aKk0HOM Poccuiickoit ®enepamnmu ot 29 nexadps 2012 r. Ne273-D3 «O6 obpazoBanuu B Poccuiickoii Denepanum;

* @enepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpEeIHEro 001iero 00pa3oBaHus, yTBEp KICHHBIM MPHUKa30M MUHHCTEpCTBA
obOpazoBanus 1 Hayku PD ot 17.05.2012 Ne 413 ¢ u3mMeHeHUAMH, YTBEPKACHHBIMU ITpuka3zoM MuHoOpHayku Poccun ot 31.12.2015 1.
Nel578;

» [IpumepHoit ocHOBHOI 00pa30oBaTeNbHOI MPOrpaMMOi cpeHero oo1ero oopazoBaHus

*  OcHOBHOI 00pa30BaTENbHON MPOTPaMMON CpeTHEro o0IIero 00pa3oBaHus MyHHUIIMIIATLHOTO Ka3€HHOTO 00111e00pa30BaTeNbHOTO YUP K ICHHS
«IToaropHoBckas cpeHsst 001eo0pa3zoBaTeabHas KO,

*  VYyeoOnbmm mnanom MKOVY «lloaropaosckas COLL;

» Tlonoxenunem o padoueit mporpamme MKOVY «ITonroprosckast COLL;

» [IpumepHoii nporpammoii cpeiHero o0Iero 0opa3oBaHus M0 XUMUHY;

» IIporpammoii kypca xumun i yyammxcs 11 kimacca o6meoOpa3oBaTenbHbIX yupexaeHuii - aBrop ['abpuensu O.C.

Pabouas mporpaMmMa opueHTHpOBaHa Ha Mcnosb3oBaHue yuyeOHuka: Xumus 11 knace. ['abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.
M.: Ilpocsemenue, 2019 (1 ap. roa U3AaHUA).

PaGouas nporpamma paccuntana Ha 34 yaca (1 4yac B Hefenmto).  J[aHHas mporpaMMa HECKOJIBKO OTIIMYaeTcsi oT aBTopckoi. KonnuecTBo yacoB
B Ka}KZ[OI\/'I TEME HECKOJBKO U3MCHCHO. Pe3epBHHe YqacChbl HE BBIJICIISAKOTCA.

Pabouas nmporpamma peanusyercs ¢ UCIOJIb30BaHHEM 00opyoBaHus 1eHTpa «Touka pocTa». B 0CHOBY mporpamMmsl 3aj105k€HO IPUMEHEHHE
¢ poBoii 1abopaTopuu.

Hcnonb3oBanue obopynoBanus «Touka pocTa» Mpu pean3aliui JaHHOH MPOrpaMMbl TTO3BOJISIET CO3/IaTh YCIOBHS:

=T paCIMPEHUSA COACPIKAHUS IIKOJIbHOI0O XUMHUYCCKOI'O O6paSOBaHI/I$I;

-JUTSI TOBBIIIEHUS TTO3HABATENIbHONW aKTUBHOCTH O0YYarOIIMXCSl B €CTECTBEHHO-HAYYHOH 0011acTH;

-JUTSL pa3BUTHSL IMYHOCTH peO&HKa B mpoliecce 00ydeHUs] XUMHH, €r0o ClIocoOHOCTEH, (POPMUPOBAHUS U YOBIETBOPEHHUS COLUAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEN;

-JU1s pabOoThI ¢ OJapEHHBIMU IIKOJIBHUKAMU, OPTaHU3aLMU UX PA3BUTHUS B pa3IMYHBIX 00JacTAX 00pa3oBaTeIbHO, TBOPUECKOH NeATETbHOCTH.



N3yvenne xumuum B 11 KJ1acce HanpaBJIeHO HA JOCTUKEHHE CJIeTYIOIIUX IeJIeil:
*  OcBoeHnue 3HAHUSIMU O XUMHYECKOW COCTABJISAIONICH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, BAXKHEHIITUX XUMUYECKHUX MTOHATHUAX, 3aKOHAX U
TEOPHSIX;

® OBnaueHne YMCHUSAMM IIPUMCHSATH INOJTYYCHHBIC 3HaAHUA I 00BACHEHHS paSHOO6paSHBIX XHUMHYECKHX SIBJICHUH M CBOHCTB BE€IICCTB, OLICHKHU
POk XMMHHU B pa3BUTUHU COBPEMCHHBIX TEXHOJIOTHH U IIOJIY4YCHHNH HOBBIX MAaTCPHUAIIOB;

* Pa3BuTHe N03HABATCILHBIX HHTCPCCOB U NHTCIUICKTYaJIbHBIX crocoOHOCTEH B mponecce CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I XHUMHUYCCKUX
3HAHWUH C MCIIOJIb30BaHUEM pa3INYHbIX KCTOYHUKOB HHq)OpMaLII/II/I, B TOM YHUCJIC KOMIIbIOTCPHBIX

® Bocriutanue Y6G)KI[€HHOCTI/I B IO3UTHUBHOU POJIM XMMUHU B )KU3HU COBPECMCHHOI'O O6HIGCTB21, HCO6XOI[I/IMOCTI/I XUMHUYCCKHU I'PAMOTHOT'O
OTHOIIICHHSI K CBOEMY 3/I0POBBIO U OKPYXKAIOILEH cpeie;

* IIpumeHeHue MOJTyYeHHBIX 3HAHUH M YMEHUH 1711 0€3011aCHOT0 MCII0Ih30BAaHUS BEIIECTB U MATEPUAJIOB B OBITY, CEIbCKOM XO3SIMCTBE U Ha
IMPOU3BOJACTBEC, pCIICHUA NPAKTUYCCKUX 3a/1a4 B HOBCCIIHGBHOﬁ JKHU3HH, IIPECAYIIPCIKACHUA ﬁBJ’ICHHfI, HaHOCAIIUX BPC/ 3A0POBBIO YCIIOBCKA U
OKpY>Karollen cpefie.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 NMpeaMeTa

JInuHOCTHBIE pe3yJbTaThl B c(hepe OTHOMIEHHI 00y4AKIIHUXCS K cede, K CBOeMY 3/10POBbIO, K MIO3HAHUIO ce0s:

OopueHTalMsl OOydYarolUMXCsl Ha JOCTHXKEHHE JIMYHOTO CYACThs, peAN3alMi0 IO3UTUBHBIX JKU3HEHHBIX IEpPCHEKTUB, HWHUIUATUBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTIPEIENIEHUI0, CTIOCOOHOCTh CTaBUTh LIEJH U CTPOUTH )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH 00€CIeYnTh cebe U CBOMM OJIM3KUM JOCTOMHYIO )KM3HBb B MPOIIECCE CAMOCTOSITENIbHOM, TBOPUECKON U OTBETCTBEHHOM
NEATEIIbHOCTH;

TOTOBHOCTh U CIOCOOHOCTh OOyYaromMxcs K OTCTaMBaHMIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHMs, TOTOBHOCTb U CIOCOOHOCTh
BbIpabaThIBaTh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHUIO K OOIIECTBEHHO-TIOIUTHYECKUM COOBITHUSM MPOILIIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHMSA U
OCMBICJIEHUS UCTOPHUH, TYXOBHBIX [IEHHOCTEW U TOCTUKEHUH HaIllel CTPaHBbI;

TOTOBHOCTb U CITOCOOHOCTH 00YYAIOIMIMXCSI K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C OOIIEYETIOBEYECKUMH LIEHHOCTSIMU M HJleaJIlaMU
Ipa)/JIaHCKOro 00IIeCcTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPLICHCTBOBAHUHM, 3aHSITHUAX CIIOPTUBHO-030POBUTEIBHON AESITEIbHOCTHIO;

NPUHATHE M pealu3alus LEHHOCTeH 370poBoro M Oe3omacHOro oOpasza >XKU3HU, OepekKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
coOCTBEHHOMY (PU3UYECKOMY U TICHXOJIOTHIECKOMY 37I0POBBIO;

HEMPUITHE BPEIAHBIX MPUBBIYEK: KYPEHHUSI, YIIOTPEOICHHS alKOTr0JIsl, HAPKOTHKOB.



JIMYHOCTHBIE Pe3y/ibTAaThI B c(hepe OTHOIEHUH 00YYAIOIIUXCS K OKPY:KA0IIeMy MUPY, ’KUBOH NpUpoe:

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH, 3HAYUMOCTH HAyKd, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY
TBOPUECTBY, BIAJICHUE JOCTOBEpHONH uHPOpManuell O TMepeloBbIX JOCTHKCHHMSIX UM OTKPBITHSIX MHPOBOM M OTEYECTBEHHOH HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpA U OOIIECTBA;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIIE CaMOOOPa30BaHHUIO, HA MPOTSHXKEHUU BCEU JKM3HM; CO3HATEIHbHOE OTHOILIECHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MPO(hECCHOHATBHON U 00IIIECTBEHHOM IEATeIbHOCTH;

9KOJIOTMYECKasl KyJIbTypa, OepekHOe OTHOILIEHHUS K POJHOM 3emile, MPUpOAHbIM OorarctBaM Poccuu M Mupa; moOHUMaHHE BIUSHUS COLUAIbHO-
SKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COIMATBHOM CpPeibl, OTBETCTBEHHOCTH 32 COCTOSTHUE MIPUPOIHBIX PECYPCOB; YMEHUS U HABBIKU
pa3yMHOI0 MPUPOJIOTIONB30BAaHUS, HETEPIHMOE OTHOIIEHUE K JIEHCTBUSM, MNPUHOCSIIUM BpEel SKOJOTHH; NPUOOPETeHHE OIbITa HKOJIOro-
HaHpaBﬂeHHOﬁ JACATCIIbHOCTHU,

ACTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOHCTBY COOCTBEHHOTO OBITA.

I[lnannpyemble MeTanpeaMeTHbIE Pe3yJbTAThI:

1. Peryn1siTHBHBbIEe yHMBepcaabHble y4eOHbIe AeiiCTBUSA
BbINyCKHUK HAYYUTCS:

CaMOCTOATEIIBHO ONPEEIATh LEH, 3aaBaTh IapaMeTPbl U KPUTEPHUH, 10 KOTOPBIM MOXKHO OIIPEAEIIUTD, YTO LEIb JOCTUTHYTA,

OLICHHMBATh BO3MOXHbBIE€ MOCIEACTBUS JTOCTUKEHUS MOCTABICHHOW LENH B JIEATEIbHOCTH, COOCTBEHHOM KM3HU M JKU3HHM OKPYXKAIOUIUX JIIOJEH,
OCHOBBIBAsICh Ha COOOpaKEHUSIX ATUKHU U MODPAJIH;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTENIbHOM IE€ATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMs U JIpyrue HeMaTepualbHble pecypchbl, HEOOXOIUMBIE JIIsl JOCTHXKEHUS TIOCTABICHHOH LIemH;

BbIOMpATh MYTh AOCTHXKEHUS LIEJH, JIAHUPOBATh PEIIEHNE TOCTABIEHHBIX 33/a4, ONTUMU3HUPYS MaTepUaJIbHbIE U HEMAaTepUalbHbIE 3aTPAThI;

OpraHu30BbIBaTh 3()(PEeKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHKEHHS TOCTABICHHOM LeNH;

COIOCTABIIATH MOJYYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IIOCTABICHHOMN 3apaHee LENbIO.

2. ITo3HaBaTe/IbHbIC YHHBEPCAJbHbIE Y4eOHbIE 1eiCTBUS
BbInyCKHUK Hay4YUTCH:
UCKaTh U HaXOJUTh 0000IIEHHBIE CIIOCOOBI pelIeHUs 3aay, B TOM YHCJIE, OCYILECTBISATh Pa3BEPHYThIH MH(POPMAIIMOHHBIN MMOUCK U CTaBUTh HA €T0
OCHOBE HOBBIE (yueOHbIe U TO3HABATEIIbHBIC) 33/1a4H;
KPUTHYECKH OIIEHMBaThb W MHTEPHPETUPOBATh HMHGPOPMAIMIO C pa3HBIX [O3MLMN,  paclo3HaBaTh M (UKCHpPOBATh MPOTHUBOPEUUs B
MH(POPMAIMOHHBIX UCTOUHUKAX;



HCIIOJIb30BaTh PA3IMYHBIC MOEIbHO-CXEMATHYCCKHE CPEICTBA IS MIPEACTABICHHS CYIIIECTBCHHBIX CBSI3CH M OTHOIICHHUH, a TaK)Ke MPOTHBOPECUHA,
BBISIBJICHHBIX B I/IH(I)OpMaL[I/IOHHbIX HCTOYHHKAX,

HAXOJUTh U MPUBOIUTH KPUTHYECKUE apIYMEHTHI B OTHOIICHHUHU JACHCTBUI M CY:KICHUN APYroro; CIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHUECKUM
3aMEYaHUsAIM B OTHOIICHUH COOCTBEHHOIO CYXICHUS, pacCMaTPUBATh X KaK PeCypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTh 34 PaMKH y4e€OHOIO MpeaMeTa W OCYIIECTBJIATH IEJICHAPABICHHBIA MOMCK BO3MOXHOCTEH Ui MIMPOKOr0 IEPEHOCa CPEICTB M
cI1oco0OB AEHCTBHUSL,

BBICTPaMBaTh HMHIMBHIYAIbHYIO OOpa3oBaTEIbHYI0 TPAEKTOPHIO, YYHUTHIBasS OIPAaHHYEHHUS CO CTOPOHBI JIPYTHX YYaCTHUKOB M PECYPCHBIC
OrpaHUYCHUS;

MEHSTh M yJCP)KUBATh Pa3HbIC MO3UIMH B IO3HABATEIBLHOMN IS TETbHOCTH.

3. KoMMyHHKaTHBHbIE YHUBepCAJbHbIE YUeOHbIe el cTBUS

BbinyCKHUK HAY4YUTCS:

OCYILIECTBIATH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEpCTHHUKAaMH, TaK U CO B3pPOCIBIMH (KaK BHYTpU OOpa3oBaTeIbHON OpraHHU3alliy, TaK U 3a €e
mpeneiaMu), TMoa0upaTh MAPTHEPOB IS JCIOBOM KOMMYHHKAIIUU KMCXOJS U3 COOOPaXKCHHH PE3yJIbTATUBHOCTH B3aUMOJICHCTBHS, a HE JIMIHBIX
CHMIIaTHI;

IIPH OCYILECTBJICHUH TPYIIOBOW pabOThl OBITH KAaK PYKOBOAWUTEICM, TaK W WICHOM KOMAHIBI B Pa3HBIX POJsX (TeHepaTrop HIeH, KPUTHK,
WCIIOJTHUTENb, BHICTYNAIOIIHM, SKCIIEPT U T.1.);

KOOPJAMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBHIX PEaTbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BepHYTO, TOTUYHO U TOYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MTUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYallUH W TPENOTBpaIiaTh KOH(QIUKTH O WX aKTUBHOW (hasbl, BBICTPAUBATH JEIOBYIO U 00pa30BaTEIIbHYIO
KOMMYHHKAITUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IInanupyemMblie npeaMeTHbIC Pe3yIbTATHI:
B pe3yibTarte n3yueHust yueOHOro npeamera «XMMHsD> HA YPOBHe CpeHero oouiero oopa3oBaHus:
BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:
pacKkpbIBaTh Ha MpUMepax pojb XUMUU B (OPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpa U B IPAKTUYECKOU IEATEIHHOCTH YEIO0BEKa;
JEMOHCTPUPOBATh HAa IPUMEPAX B3aUMOCBS3b MEXKAY XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;
packpbIBaTh Ha IpUMeEpax MOJI0KEHNs TEOPUU XUMHUYECKOoro crpoeHust A.M. bytiiepoBa;
noHuMaTh (usnueckuit cmbicn Ilepuonndeckoro 3axkona J[.M. MenzaeneeBa M Ha €ro OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOMCTB XMMHUYECKHX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT 3JEKTPOHHOTO CTPOEHHUSI aTOMOB;
OOBSICHATH MPUUYMHBI MHOT000pa3usl BELECTB HA OCHOBE OOIIMX MPeJICTaBIeHHH 00 UX COCTaBe U CTPOCHUHU;



IIPUMEHSATH NIPaBUJIa CUCTEMATUYECKON MEXIyHapOJHOH HOMEHKIATYphl KaK CPEICTBA PA3IMYEHUS M WICHTU(UKALMY BELIECTB 0 UX COCTaBY M
CTPOEHHIO;

COCTABJISATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIBI OPraHMYECKUX BEIECTB KaK HOCUTeNel HH(OpMAIMM O CTPOCHHUHN BELIECTBA, €r0 CBOWCTBAX
Y IPUHAJUIEKHOCTH K OIPEEIIEHHOMY KJIaCCy COEIMHEHU;

XapaKTepu30BaTh OPraHMYECKUE BEIECTBA M0 COCTaBY, CTPOEHHUIO U CBOMCTBaM, yCTaHABJIMBATh NPUYMHHO-CIIECTBEHHBIE CBSI3U MEXY JaHHBIMU
XapaKTepUCTUKAaMU BEIIECTBA;

IIPUBOAUTH IPUMEPHI XUMUYECKUX PEAKLUH, PACKPBIBAIOIINX XapaKTEpHbIE CBOMCTBA TUIMYHBIX MPEACTABUTENICH KI1aCCOB OPraHMUECKUX BEILECTB
C LIENBI0 X UACHTU(UKAUU U OOBSICHEHUS 00JIACTH TPUMEHEHHS,

IIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKaHU XMMHUYECKHX PEaKLMi Ha OCHOBE 3HAHUHM O TUMAaX XMMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB M UX
PEaKIIMOHHON CITIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUSI O COCTABE, CTPOSHUM U XUMHUYECKUX CBOMCTBAX BELIECTB JJIs O€30aCHOTO MPUMEHEHUS B IPAKTHUECKON AEATENbHOCTH;

MPUBOANUTH MPUMEPHI MPAKTHUECKOTO HCIIONB30BAaHUS MPOAYKTOB MEpepadOTKH HEPTH M MPUPOIHOTO ra3a, BHICOKOMOJICKYISIPHBIX COCIMHEHUH
(MosIMATUIICHA, CUHTETHUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

IIPOBOAMTDH OIBITHI IO PACHO3HABAaHUIO OPraHUMYECKHUX BELIECTB: TJIUIEPHUHA, YKCYCHOM KHCJIOTBI, HENPEAEIbHBIX XKUPOB, TJIIOKO3bI, Kpaxmala,
0€JIKOB — B COCTABE MUILEBBIX MPOJYKTOB U KOCMETUYECKUX CPE/CTB;

IPOBOAMTDH HECIOKHBIE XUMUYECKUE OTIBITHI M HAOIIOAEHUSI 38 U3SMEHEHUSIMU CBOMCTB BEIIECTB B IIPOLIECCE X MIPEBPALLEHUM, IPOBOAUTH IPOCTHIE
HKCIEPUMEHTAIbHbIE HCCIEI0BaHUs, IPSMbIE U KOCBEHHBIE U3MEPEHHUS C HCII0JIb30BAaHHEM aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB;

BJIQ/IETh IIPaBUJIaMU U pueMaMu 0e3011acHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYIOBAHUEM;

yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM pPEaKIMHM M CMEIIEHUS XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (PAKTOPOB C LENbIO
OTpe/ieNIEHUs] ONITUMANIbHBIX YCIIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB;

IIPUBOJUTH IIPUMEPHI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YEJIOBEKa;

MIPUBOJIUTH PUMEPHI OKUCIINTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOJIE, TPOU3BOICTBEHHBIX MPOLECCAX U )KU3HENEATEIbHOCTH OPraHU3MOB;

MPUBOANUTH PUMEPBI XMMUYECKUX PeaKIUil, paCKpBIBAIOLINX OOIINE XUMUUECKHE CBOICTBA MPOCTHIX BEIIECTB — METANIOB U HEMETAILJIOB;

MIPOBOAUTH PAacyeThl Ha HAXOXACHHUE MOJEKYJIIpHOW (HOpMyIbl yriaeBOJOpoAa MO MPOAYKTaM CrOpaHMsl U MO €ro OTHOCUTENbHOM IMJIOTHOCTH U
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIIMX B €r0 COCTaB;

BJIQ/IETh MIpaBWJIaMU O€30MacHOT0 OOpallleHus C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BELLIECTBAMH, CPEACTBAMU OBITOBOM XUMUM;

OCYILIECTBIATH TOUCK XUMUYECKON MH(OpPMaLIMU TI0 Ha3BaHUIM, UICHTHU(PHUKATOPAM, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

KPUTHYECKH OIICHMBATh M HHTEPIPETUPOBATh XUMMUYECKYI0 WH(OpPMAIHIO, COIAEPXKAIyIocd B COOOLICHHAX CPEACTB MaccoBOW HH(OpMAaLUH,
pecypcax HWHTepHeTa, HayYHO-TIOMYJSPHBIX CTaThsIX C TOYKU 3pPEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENSIX BBIBICHHS OMIMOOYHBIX
CyXJleHUI 1 (opMUpPOBaHUS COOCTBEHHOM MO3UIINH;

MIPEJICTABIATh YTH PEIIeHUs I100abHBIX MPOOJIEM, CTOSIILIUX TEpe]] YeTOBEUECTBOM: IKOJIOTMUECKUX, SJHEPT€TUYECKUX, CHIPbEBBIX, U POJIb XUMUHI
B PELICHUU 3TUX MTPOOIIEM.



BbInycKHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCS:

UNTIOCIPUPOBAMb HA NPUMEPAX CMAHOBIIEHUEe U IBOTIOYUIO OP2AHULECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANax ee pa3eumusi,

UCNOTL308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU BLINOJHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3a0ad NO U3YYEHUIO C8OUCME, CNOCOO08
NOLYYEHUs U PACNO3HABAHUS OP2AHUYECKUX e eCNE;

00BACHAMb NPUPOOY U CNOCOOBL 0OPAZOBAHUS XUMUHECKOU CBA3U. KOBAIEHMHOU (NOJISIPHOU, HENOJISAPHOL), UOHHOU, MEMALIULECKOU, 8000POOHOU —
C yenvio onpeoenenus XUMUYecKol aKmusHOCMU 8eujecms,

VCMAHABIUBAMb 2EHEMUUECKVIO C8513b MENHCOY KIACCAMU OPeAHUYECKUX 6eujecme OJisi 000CHOBAHUS NPUHYUNUALLHOU BO3MONCHOCMU NOLYYEHUs.
Op2AHUYECKUX COOUHEHUU 3A0AHH020 COCMABA U CMPOEHUs,

VCMAHABIUBAMb 83AUMOCEA3U MeHcOy hakmamu u meopuell, NPUYUHOU U CIeOCMEUeM Npu aHAIu3e NPoOIeMHLIX CUMyayuti U 0O0CHOBAHUU
NPUHUMAEMBIX PeUeHUll HA OCHO8E XUMUYECKUX 3HAHUL.



OcHOBHOeE co/lep:KaHue Y4eOHOr 0 mpeaMeTa

CTpoeHue BelmecTs
OcHoBHBIE cBelleHHsI 0 cTPpoeHun atoMa. CTpoeHHE aToMa: COCTaB sijipa (HYKJIOHBI) U AJIEKTpoHHAst o0osouka. [TonsTue 06 m3oromax. [lonsrue o
XUMHUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OAMHAKOBBIM 3apsiIOM Spa.
I[Mepuonuyeckasi cucremMa xXuMu4eckux 3ieMeHToB /I. 1. MeHnaesieeBa B cBeTe CBeTe YYCHUS 0 CTPOeHMH aToMAa. OU3HYECKUI CMBICI IPUHATOM B
tabnuue JI. V1. MenaeneeBa CUMBOJIMKU: MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa Mepuoja U HoMmepa TpyIibl. [IoHATHE O BaJIEHTHBIX AJIEKTPOHAX.
OToOpaXkeHNEe CTPOCHHS AIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 3JIEMEHTOB C IIOMOIIBIO AIEKTPOHHBIX U AIEKTPOHHO-TpaPUuIecKuX (Gopmyi.
OObsicHeHuEe 3aKOHOMEPHOCTEH M3MEHEHHs] CBOMCTB 2JIEMEHTOB B MEPHOAAX U TPYIIAX NEPUOIUYECKON CUCTEMBI, KaK CIIEACTBHE HX SJIEKTPOHHOTO
CTPOCHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKHUX JIEMEHTOB.
CpaBHenue Ileprogn4eckoro 3aK0Ha U TEOPHMH XMMHUYECKOr0 CTPOEHUS Ha (PUI0CO(PCKOI OCHOBE: NMPEANOCHUIKA OTKpbITUs llepuoanueckoro
3aKOHAa M TE€OPUM XMMHYECKOTO CTPOEHUS OPraHUYECKHUX COCIWHEHWH; POJIb JIMYHOCTH B UCTOPUU XHWMHH; 3HAUCHUE NPAKTHUKA B CTAHOBICHHH W
Pa3BUTUU XUMUYECKUX TEOPUH.
HonHasi xuMuyecKkasi CBA3b U HOHHbIE KPUCTA/LUINYEeCKHe peméTkn. KaTHOHBI M aHUOHBIL: WX 3apsi/ibl U KIACCHU(UKAIUS 1O COCTaBY Ha MPOCTHIC H
cinoxuble. [IpeacraBurenu. Ilonstue o6 MOHHOW XuMMUYecKOW cBsa3M. MoHHas Kpucrtamimdeckas peméTka W (U3MYecKre CBOWCTBA BELIECTB,
00YCIIOBJICHHBIC STHM CTPOCHHEM.
KoBajienTHast XumHuYeckasi CBfi3b. ATOMHBbIE M MOJIEKYJISIpHbIe KpHCTa/LUIMYeckue pemérku. [loHsaTHE ©0 KOBaJE€HTHOM CBS3H.
DNEKTPOOTPUIIATEIBHOCTD, HETMOJISIPHAS W TOJISipHAsT KOBAJIGHTHBIE CBsi3U. KpaTHOCTh KOBaJEHTHOWM CBsI3U. MexaHW3Mbl 00pa30BaHUs KOBAJICHTHBIX
CBsi3eli: OOMEHHBIN U JOHOPHO- aKIeNTOPHbIN. [1oIsIpHOCTE MONEKYIBI, KaK CIEACTBHE MOISIPHOCTH CBSI3U U T€OMETPUHU MOJIEKY/Ibl. Kpucrannuueckue
PEMIETKU C TUM THUTIOM CBSI3U: MOJICKYJISIpPHBIC U aTOMHBIE. DU3ndeckne CBOWCTBA BEIIECTB, 00YCIOBICHHBIC TUTIOM KPUCTAUNIMUYECKUX PEIIETOK.
Merajuinyeckasi cBsi3b. [[OHATHE O METAIIIMYECKOM CBSI3M M METAUIMYECKUX KPHUCTANIMYECKUX pemeéTkax. Du3nyeckue CBOMCTBA METANIOB Ha
OCHOBE HX KPHCTAJUIMYECKOTO CTpoeHus. [[puMeHeHne MeTasioB Ha OCHOBE UX CBOMCTB. UEpPHBIE U IBETHBIC CILIABHI.
Bonopoanas xumuveckasi CBfI3b. MEXMOJIEKYISIpHAsE U BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3U. 3HAUEHUE MEKMOJEKYISPHBIX BOAOPOIHBIX
CBSI3€i B IPUPOJIE U KU3HU YEIOBEKA.
Ionumepsl. [lonydeHne MoMMMEpPOB peakUUSIMHU TMOIMMEPHU3ALUU U TOJIMKOHJEHCANK. BakHelllne MpencTaBUTENH IJIaCTMAacC M BOJIOKOH, HMX
MOJTYy4YEHHE, CBOMCTBA U MpUMEHEHHE. [ [oHATHE 0 HEOPTraHMYECKUX MOJIUMEPAX U UX MPEICTABUTENH.
JAucnepcuble cucrembl. [lorsTue o aucnepcHor (asze U IUCTIEPCHOHHON cpene. ATrperaTHoe COCTOSHHE pa3mep dacTuil ¢as3bl, Kak OCHOBA IS
KIIAaCCU(UKAIIUU TUCTIEPCHBIX CUCTEM. DMYIbCUU, CYCIICH3HUH, a3pO30JH — TPYIMIbl TPYOOIUCIEPCHBIX CHCTEM, UX MPEICTAaBUTENN. 30U U TeId —
TPYIIIbI TOHKOAUCIIEPCHBIX CUCTEM, UX MpeACTaBUTENM. [IoHATHE O CHHEpE3HCe U KOATYIIALUH.
Jemoncmpayuu. Toptpetsr J. Pesepdopna, H. bopa, [I.11. Menneneesa, A.M. Bytieposa. [lepuonnyeckoit cucteMbl XUMH4eckux 3nemMeHToB Jl. 1.
MenneneeBa B pa3iuuHbiX (opmax. Mojaenb HOHHOM KpUCTANIMYECKOM PEmETKH Ha NpUMepe XJIOpuaa Harpus. MuHepanbl ¢ 3THUM THUIIOM
KPUCTAJITMYECKOM PEIIETKON: KAJBLUT, raiuT. Moaenu MOJEKYASIpHOM KPUCTAIIIMYECKOM PEHIETKH HA MPUMEPE «CYXOro JibJa» WU MOJa U aTOMHOU
KPUCTAITMYECKON PEmETKM Ha TpuMepe aiamasza, rpadura win kBapia. Mojenb MomspHOro o6béMma raza. Momenu KpUCTaUTMUECKUX PEemIEToK



HEKOTOpBIX MeTallIoB. Buneopparments! u cnaiinsl «CTpykTypsl O6enka». Komnekiuu «I[lnactmaccer», «BonokHay, KOMIEKIUN 00pa3lioB pa3InyHbIX
aucrnepcHeIX cucteM. CHHEpe3nc U Koaryisius.

Jlabopamopnuie onvimel. KOHCTpyHpOBaHUE MOJAETH METAJUIMYECKON XuMuueckoil cBsi3u. [lonydeHue KOJIOMIHOTO pacTBOpa KypHUHOTo Oelka,
HCCJIEJOBAHUE €r0 CBOMCTB C IIOMOINBIO JIa3€pHOM YKa3KW M IPOBENEHUE €ro JeHarypauuu. llonmydeHue sMyibCHM pPacTUTENBHOIO Macia U
HabmozieHue 3a e€ paccioenueM. [lonydyenne cycrneH3un «M3BeCTKOBOTO MOJIOKa» U HaOJIoieHue 3a e€ ceJMMEHTAIHEeH.

XuMHUYeCKHe peakunu
Kaaccndukanusa XumMu4ecKuX peakuuii. AjUIoTponu3anus U U30MepH3alus, KaKk peakuuu 0e3 M3MEHEHMsI cOCTaBa BELIeCTB. AJIOTponus U eé
npuunHbl. Knaccuukanus peakuuil 1Mo pasiuyHbIM OCHOBaHMSIM: IO YHCIYy M COCTaBy PEAareHTOB M IMPOAYKTOB, MO (a3e, MO HCIOIb30BAHUIO
KaTaau3aropa win GepMenTa, 1o TerioBoMy dhdekty. TepMoxuMudeckre ypaBHeHHS PEaKIIH.
CkopocTbh XMMHYECKHX peakuuii. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEAKLUI: IPUPOIa PEarnpyoLUX BEIIECTB, TEMIIEPATypa,
IUIOLIa/Ib UX CONPUKOCHOBEHHUS PEarupyrolMX BEIIECTB, UX KOHILIEHTpalus, NPUCYTCTBUE Karanu3aropa. llonsrue o karanuse. DepMeHTHI, Kak
Ouosiornyeckue Karaau3aropbl. THruOUTOPHI, Kak «aHTOHUMBD) KaTaJIM3aTOPOB U UX 3HAUYEHHE.
XuMH4YecKkoe paBHOBecHe M cnocodbl ero cMemeHusi. Krmaccudukanms XMMHUYECKHMX peakUUil MO MpH3HAKy WX HampasieHus. [loHstne 00
00paTUMBIX peaKUUAX U XuMUueckoM paBHoBecuu. [Ipunnun Jle-1llatense u crnocoObl cMeleHnss XMMUYecKoro papHoBecus. OO1uas XapakTepucTuKa
peakiuii CHHTE30B aMMHaka 1 okcuaa cepbl(VI) u paccMoTpeHue yCcioBHi CMEIIEHHsI KX PaBHOBECHS Ha MPOU3BOCTBE.
I'mapoaus. OGpaTuMblil 1 HeOOpaTUMBIH rUAPOAN3LL. [ MApOIN3 conell U ero TUMbL. ['UaPOIN3 OpraHNYecKUX COeTUHEHUN B JKUBBIX OPraHU3MOB, KaK
ocHOBa oOMeHa BeliecTB. [ToHsTHE 00 SHEpPreTHUecKOoM 0OMEHE B KIIETKE U POJIU THIPOJIN3a B HEM.
OxHcauTe/IbHO-BOCCTAHOBUTE/IbHBIE peakuun. CTeneHb OKUCIICHUs U €€ onpezereHne 1o (GopmysiaM OpraHMYecKuX U HEOPraHMYECKUX BEIECTB.
DJeMeHThl M BEIeCTBA, KaK OKUCIUTENM M BoccTraHoBUTenu. IloHsTHE 0 mporeccax OKHUCIEHHS M BoccTaHoBieHUs. CocTaBleHHE ypaBHEHUM
XMMHUYECKHX pPeakliii Ha OCHOBE IEKTPOHHOIO OanaHca.
DJIEKTPOJIM3 PACILUIABOB H PACTBOPOB JJIEKTPOJMTOB. XapaKTepUCTHUKA 3JIEKTPOJIM3a, KaK OKHCIMTEIbHO-BOCCTAHOBUTEIBHOTO IpoIiecca.
Oco0eHHOCTH 2JIEKTPOIN3a, MPOTEKAIOIIET0 B PaCTBOPAX AEKTPOIUTOB. [IpakTHueckoe mpuMeHEeHHe IEKTPOoJIN3a: NoJdy4eHUe rajloreHOB, BOJOPOAA,
KHMCJIOPOJA, IIEJOYHBIX METAJUIOB M IIEI0YEH, a TAKXKE AIIFOMUHUS AIEKTPOJIIM30M PaCIUIaBOB M PaCTBOPOB COCAMHEHHUU 3TUX 31eMeHTOB. lIoHsATHE O
rajibBaHOIUIACTHKE, TaJbBAHOCTETUH, paQUHUPOBAHUM [[BETHBIX METAJLIOB.
Jlemoncmpayuu. PactBopeHre cepHON KUCIOThl U aMMUAYHOM CETUTPbI M (PUKCAIMSI TETJIOBBIX SBICHUN JUIsSl 3TUX MPOLIECCOB (IaTUUK TEMIIEPaTyphl).
BsaumozeiicTBusl pacTBOPOB COJISTHOM, CEPHON M YKCYCHOM KHUCJIOT OJMHAKOBOM KOHIIEHTpPAllMU C OJIMHAKOBBIMU KyCOYKaMH (TpaHyJlamMH) IUHKA U
B3alMOJCHCTBUE OJIMHAKOBBIX KYCOYKOB PAa3HBIX METAJJIOB (MarHus, IIMHKA, JK€J€3a) C PacTBOPOM COJISIHOM KHCIOTBI, KaK MPUMEpP 3aBUCUMOCTH
CKOPOCTH XMMHUYECKHUX peakuii OT MpUposl BemiecTB. BzaumoseiicTBie pacTBOpoB THOCY/Ib(aTa HaTPUsl KOHLEHTPALMU U TEMIIEpaTyphbl C paCTBOPOM
CEpHON KHUCIOTBI. MOIEINPOBAaHUE «KHIISILIETO CIIOSH». 3aBUCHUMOCTh CKOPOCTH XMMHYECKOH peaklMM OT TEMIEpaTyphl Pearupyrolux BELIECTB
(mpuGop 118 MILTIOCTPAlMH 3aBHCHMOCTH CKOPOCTH XMMHYECKOH peakiuu OT ycjiosuif). CMemienue paBHoBecus B cucteme Fe®' + 3CNS™ «»
Fe(CNS);. Onpenenenue xapakrepa cpenbl B pacTBopax coneil (naruuk pH). B3ammopeiicTBue IMHKA ¢ CONSIHOM KHCIOTOW HUTparoM cepedpa, Kak
MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHON peakluil U peakuuu oomeHa. M3yueHue peakuuu B3auMOJEHCTBHUS HATPHs C MEPOKCHIOM BOJOPOJA,



n3meHenue p H B xone OBP (maruuk temmneparypsl, pH). KonctpyupoBanue moxenu snektponnsépa. BuaeodparMeHT ¢ MpOMBIIUICHHOW YCTaHOBKU
JUTS TIOJTYYEHUS aJTFOMUHUSL.

Jlabopamopnuie onvimoel. Peakuus HelTpanuzauuu. HabGmiomenue TtermoBoro s¢ddexra peaknuu HeWTpadu3anuu (IaTYUK TEMIIEpaTyphl).
Vcnonb30BaHNEe HEOPTraHWYECKUX KaTalIW3aTopoB (COJEW jKelle3a, MOAWAa Kajus) M NPUPOIHBIX OOBEKTOB, COACpXKAIIUX Karanasdy (ChIpoe Msco,
KapTodenb) s pa3oXKeHHs epokcuaa Bojgopona. Mmmocrpanus npasuia bepromne Ha npakTuke — MpoBEACHHUE peakilfii ¢ 00pa3oBaHUEM OCajIKa,
ra3a v Bojbl. McribITaHue MHIUKATOPaMHU CPElibl PACTBOPOB COJIEH pa3IMYHBIX THUIOB. [ €TEpOreHHbIN KaTrajiu3 Ha MPUMEpPE Pa3sIOKEeHUs] EPOKCHIA
BOJIOpOJIa B TMPUCYTCTBUU JUOKcHJa MapraHia. OKUCIUTENbHO-BOCCTAHOBUTENbHAS pEaklus W peakuus oOMEeHa Ha IMpuMepe B3auMOACHCTBUS
pactBopoB cyibdara meau(Il) ¢ xene3om u pacCTBOPOM IIECITIOUH.

IlIpakmuueckasa paboma. Penienne 3KCIepUMEHTAIBHBIX 33/1a4 0 TeMe «XUMHUYECKask PeaKius».

BemecTrBa n ux cBOMCTBA
Metaibl. Ou3nyueckue CBOHCTBA METAIIOB, KaK (DYHKIUS UX CTpOeHHs. [leieHre MeTasioB Ha TPYIIBI B TEXHUKE M XUMHUH. XUMHUYECKHE CBOWCTBA
METAJUIOB M AIEKTPOXUMHUYECKUN psill HanpspkeHu. [loHsaTre 0 MeTannoTepMun (aIFOMUHOTEPMUH, MarHUETEPMUH U JIP. ).
Hemeramunbl. Biaropoanbie rassl. Hemeramnsl kak okuciautenu. Hemeranasl kak BoccTaHOBUTENU. P anekrpoorpunaresibHoCTH. MHepTHBIE Wik
071aroposiHbIe Ta3bl.
Kucnorel Heopranmveckue m opraHmyeckue. KHCIOTBI C TOUKM 3pEHHS aTOMHO-MOJIEKYJISIpPHOrO y4yeHUs. KHCIOTBI ¢ TOYKM 3peHHUS] TEOPHUH
ANEKTPOJINTHUECKON Aucconuany. Kuciorsl ¢ TOUkH 3peHus NpOTOHHOH Teopun. O01Me XuMudeckue cBoiicTBa kuciot. Kimaccudukanus KucioT.
OcHoBaHusl Heopranuvyeckue M opranndeckne. OCHOBaHUS C TOUKH 3PEHHUS aTOMHO-MOJIEKYISIpHOTO ydeHusl. OCHOBaHUS ¢ TOYKU 3pEHUS] TEOPUU
ANMEKTPOJINTHYECKON aucconnanui. OCHOBaHUS C TOYKM 3peHUs NPOTOHHOM Teopuu. Kiaccudukanus ocHoBaHMM. XuMHUECKHE CBOWCTBA
OpPraHMYECKUX U HEOPraHUYECKUX OCHOBAHMM.
AMdoTepHble coelMHeHUs] HeOpraHu4veckue W opraHmyeckue. Heopranmdeckue am@oTepHbIE COCITMHEHMS: OKCHIBl M THIPOKCHJBI, — HUX
CBOICTBa U Mody4YeHHe. AMpOTepHbIe OpraHMUYEeCKUE COEAMHEHNS Ha IpUMepe aMUHOKUCIIOT. [lenTuasl U nentuHas CBs3b.
Couu. Knaccudukarus conet. JKécTkocTh Bozbl U criocoObl €€ yctpaneHus. Ilepexon kapOoHata B ruapokap6oHar 1 oOparHo. OO0mye XuMHUuecKue
CBOMCTBA COJIEH.
Hemoncmpayuu. Komtekuus metamnoB. Komutekuus HemeTtamnoB. B3aummozelicTBHEe KOHLEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeAblo. Bembliika
tepmutHOll cmecu. [Toprper H.H. bekeroBa. Bembliika uépHoro mnopoxa. BeiTecHeHHe rajnoreHoB U3 UX pacTBOpoB Apyrumu rajgoreHamu (AIIXP).
Kucnotel — 37eKTponuThl (JaT4uK 3JIEKTPONPOBOAHOCTH). B3aumozeiicTBre mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMHaKa
(«mpM 6e3 orHsa»). IlomyueHne amMmuaka M u3ydeHHe ero cBoicTB. OCHOBHbBIE CBOWCTBa amMmHaka (#aTuuk pH, MaTyuk 31eKTPOIpOBOJHOCTH).
PasnuuHble ciydan B3aMMOIEHCTBUS PACTBOPOB COJIEN AIFOMUHUSA €O MIENOUYBI0. [lomydeHue )xE€CTKON BOIBI M YCTpaHEHUE €€ KECTKOCTH.
Jlabopamopnwie onvimer. IlonydeHne HEpaCTBOPUMOIO TMIPOKCHIA M €ro B3aUMOACHCTBHE C KHCIOTOH. MccienoBaHMe KOHLEHTPUPOBAHHBIX
PacTBOPOB COJSIHOW M YKCYCHOM KMCIIOT KareJdbHbIM METOJOM IpH UX paz0OaBieHuu Boaoiu. [lomyuenue ampoTrepHOro rufpokcuga U U3y4yeHHe ero
cBoiicTB. [IpoBenieHNE KaUECTBEHHBIX PEAKIIMN IO ONIPEIEIEHUIO COCTaBa COJIH.
Ilpakmuueckasa padoma. PenieHne >KCIepUMEHTAIIbHBIX 3a/1a4 IO TeMe «BemecTa u X CBOMCTBAY.



XuMHus 4 COBpeMeHHOe 00111eCTBO
IIpou3BoacTBO aMMHuaKa U MeTaHoJa. [IoHATHE 0 XUMUYECKON TEXHONIOTHH. XUMHYECKHE PEAKIUU B MIPOU3BOACTBE aMMHUaka u MeTaHona. O0rmias
KJ1acCU(UKAMOHHAS XapaKTepUCTHKA PeaKkuil CUHTe3a B MPOU3BOJCTBE ITUX MPOAYKTOB. HayuHble MpUHLMUIIBI, Jie)Kalllue B OCHOBE IIPOU3BOJICTBA
aMMMakKa U1 MCTaHOJI1a. CpaBHeHI/Ie 9TUX IMPOU3BOACTB.
XHuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT 00luell KyJbTypbl 4ejioBeka. MapKUpoOBKa YIMAaKOBOYHBIX MarepHalioB, AJIEKTPOHUKU U OBITOBOM
TEXHUKH, SKOJIOTUYHOTO TOBApa, MPOAYKTOB MMUTAHUS, STUKETOK 10 YXOAY 32 OCK 0.
Jlemoncmpayuu. Mopenb TPOMBIIUICHHON YCTAHOBKM IOJYYEHHS CEpHOM KHUCIOTHL. Mojenb KOJIOHHBI CHHTE3a aMMHaka. BuimeopparmMeHTbl U
CJIAM/IBI O CTETIEHH YKOJIOTMYECKOW YUCTOTHI TOBApa.
Jlabopamopnuie onvimal. V13yuenne MapkUpOBOK Pa3IMYHbBIX BUOB MPOMBIIIJICHHBIX U MTPOJAOBOJILCTBEHHBIX TOBAPOB.



TemaTHyeckoe MIIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHMS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKIO0I TeMbl

11 knacce
Xumus

HaunmenoBaHmue pa3aeioB

Moayab BOCIUTATEIbHOH MPOTrPaMMBbl
HIkoabHBIH yPOK

Bcero yacos

CTpoeHue BelecTB

Jlenn 3HaHUM

Ypok 6e30macHOCTH

JHM KHUTH

[IpenMeTHbIE OTUMITHAIBI

VYuactue B pabore L{entpa Touka pocra

9

XuMHu4YeckKue PC€aAaKIUH

VYpox Haykn 1 TeXHOJIOTHH.

JleHb KOHCTUTYLIUU.

VYpox NudopmarimonHoit 6€30MacHOCTH.
VYpox A u npodeccus.

VYuactue B pabore [{entpa Touka pocra

13

BemecTBa 1 UX cBOiicTBa
XuMHS U COBpEeMEHHOe
001IIIeCTBO

JlHu HayKy OMOJIOTUU M XUMUH
JucTaHIIMOHHBIE HHTEPHET-0JIMMITHA/IBI.
Pa6ora Ha caiite Perry EI'D

Ypok KocMoc — 3T0 MbI
Hayuno-npaktudeckas konpepenus: 5
MMO3HAI0 MUD

YPpok 310pOBBSL.

Ypok TBOpuecTBa: 3a CTpaHHUIIaMU y4EOHHKaA.

12

Hroro

34




Temarnuyeckoe NJIAHUPOBAHUE
(1 4 B HEpemto, Bcero 34 vaca)

Hp AKTHYECCKHC, naﬁopaTopHLIe, KOHTPOJIbHbIE

Ne Pazjnen.Tema ypoka KosnvecTBo yacoB
padoThI M IEMOHCTPALMHU
CTtpoeHue BelecTB 9
1 ITpaBuia 6e30macHOro Tpyaa Ha ypoKe XUMHUH. 1 Jdemoncrpauuu. IToprperst
OCHOBHBIE CBEICHUS O CTPOCHUU aToMa 3. Pesepdopaa, H. bopa. Buaeodparmentst u
crnaiinbl «boJbIION aIpOHHBIN KOJUTaWIep», « YPOBHH
CTPOEHMSI BEIIECTBA»
2 [Iepunonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB 1 JdemoncTpauun. Paznuunbie popmbl
J1. 1. MeHeneeBa B CBETE YUEHHS O CTPOCHUH [Iepuonnueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
aToMa . . Menneneesa. [loprper /1. 1. Menneneena.
3 Cpasuenue Ilepuoanueckoro 3akoHa U TEOPUU 1 HemouncTpanmu. [Toprperst 1. 1. Menneneesa u A.
XHUMHYECKOTO CTPOCHHS Ha PritocoCKOil OCHOBE M. Bytneposa
4 HNonnas xumMuyeckas CBsi3b 1 HOHHBIE 1 JdemoncTpannu. Moaenb HOHHON KPUCTAJUIMYECKON
KPUCTAIIINYECKUE PEIIETKU PEIIETKH HA IPUMEPE XJI0pHia HaTpus. MuHepasl ¢
3THUM THUIIOM KPUCTAJUIMYECKON PEIIETKON: KaJIbIIUT,
TAJINT.
5 KoBanenTHas xumMuueckas CBs3b. ATOMHbBIE U 1 JdemoncTpanmuu. Moaenu MOJIEKYIIPHOM
MOJIEKYJISIPHBIE KPUCTAIUINYECKHAE PEIIETKU KPUCTAIUIMYECKOU PELIETKU HA IIPUMEPE «CYXOTr0
JbJ1a» WK MOJIa U ATOMHOM KPHUCTAJUTMYECKON
peETKN Ha IpuMepe aiMasa, rpaduTa Ui KBapla.
Mogenb MosisipHOro 00bEMa rasa
6 Mertannuueckast XUMUYECKasi CBSI3b 1 JeMoHcTpanuu. Moneny KpucTauInyecKux
PELIETOK METAJUIOB.
Jlaboparopnsblie onbIThl. KOHCTpYHpOBaHUE MOEIN
METAJUINYECKOM XUMHUUYECKOHN CBS3H
7 BonoponHas xumuyeckast CBs3b 1 JemoncTpanuu. BuneopparMeHTs! u craiiipl

«CTpYKTYpBI O€IIKay.
JlaGoparopHble onbIThl. JeHarypanus Oenka




[Tomumepsbr

Hemoncrpaumnu. Komnekiuu «lInactMmaccsiy,
«Bomnoknaay. O6pa3iibl HEOpraHUIECKUX MOJIMMEPOB
— BEIIECTB aTOMHOM CTPYKTYPBI

JucniepcHbIe CHCTEMBI

JemoncTpanun. Komekunn o0pa3noB pa3aIndHbIX
JHcIIepcHbIX cucteM. CHHEpe3Hce U Koarynsuus
JlaGoparopnble onbIThI. [lonydeHre KOIIOUTHOTO
pacTBOpa KypHHOIo Oellka, UCCIIE0BAaHHUE €ro
CBOMCTB C IOMOIIIBIO JIA3EPHOU YKa3KU U MPOBEJCHUE
ero neHarypauuu. [lomyyenue smynabcun
PacTUTENBHOTO Maciia ¥ HaOIoIeHNe 3a ed
paccioenueM. IlonydeHnue cycreH3un «u3BeCTKOBOIO
MOJIOKa» U HAaOJIIOIEHUE 3a €€ ceMMEHTalen

XuMu4ecKue peakunu

13

10

Krnaccudukanus XuMHYECKUX PEaKIIHiA

JdemoHcTpaumuu. PacTBopeHre CEPHOI KUCIOTHI U
aMMHUAaYHOW CEMUTPHI U (PUKCALINS TEIIOBBIX
SIBIIGHUM JJ151 9TUX IPOLECCOB (JaTYuK
TEMIEPATYPBHI).

11

Knaccudukanyst XuMuuecKux peakiui

JlaboparTopHble onbIThI . Peakius HeHTpaIn3auu.
HabGnronenue TennoBoro agdexra peakuuu
HEHTpaJn3alui (IaTYUK TEMIIEpaTyphl)

12

CKOpOCTL XUMHUYCCKHUX peaKHI/Iﬁ

Jdemoncrpanmnu. B3anMonencTsus pacTBOpoB
COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT OIMHAKOBOM
KOHIIEHTPALMK ¢ OJJUHAKOBBIMH KyCOUKaMU
(rpanynamMu) IMHKA U B3aMMOJIEHCTBUE OJJMHAKOBBIX
KYCOYKOB Pa3HbIX METAJUIOB (MarHus, [IMHKa,
JKeJle3a) C paCTBOPOM COJISHOM KUCIIOTHI, KaKk IpUMeEp
3aBUCHUMOCTHU CKOPOCTH XMMHUYECKHUX PEAKIUI OT
MIpUPOABI BelecTB. B3anmozeicTeue pacTBOpoB
THOCYNb(]aTa HaTpUsl KOHIEHTPAIMU U TEMIIEPaTyphI
C PaCTBOPOM CEPHOM KHUCIOTHI. MoaenupoBaHue
«KUIISAILIETO clIos». ' eTeporeHHslil kaTauins Ha
MIpUMepe pas3JIoKeHUsl NEPOKCUAA BOIOpoia B




IPUCYTCTBUM IMOKCH/Ia MAapraHia. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKON pEeaKIUu OT TeMIIePaTyphl
pearupyomux Bemects (mpudop AJis WLTIOCTPAIUU
3aBUCUMOCTHU CKOPOCTU XUMUYECKOM peakiuu ot
YCIIOBHIA)

JlaboparopHblie onbIThI. icnionb3oBanue
HEOPraHUYECKUX KaTaln3aTopoB (coleil xenesa,
MOJIN/Ia KaJusl) U IPUPOIHBIX OOBEKTOB,
cofiepKalluX Karanasy (ChIpoe MsIco, KapToQelb) As
pa3JI0KEHHs IEPOKCUA BOAOPOIA

13

OOpaTuMOCTh XUMHUECKHUX PEAKITHIA.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €ro
CMeEILIeHUs

JemoncTpanun. CMenieHne paBHOBECHS B CUCTEME
Fe’" + 3CNS™ «» Fe(CNS);

JlaGoparopuble onbIThI. MITrocTpaiys npaBuia
Bepromnie Ha npakTHKe — MPOBEIEHUE PEAKIIMI C
o0Opa3oBaHHEM OCajiKa, ra3a u BOJbI

14

T'waponus

JdemoncTpanuu. OnpeeneHrue xapakTepa cpeibl B
pactBopax coinelt (maruuk pH).

15

I'maponus

JlaboparopHble onbIThI. VcnibITaHuE HHAUKATOpaMU
Cpebl pAaCTBOPOB COJIEN PA3JIMYHbBIX TUIIOB.

16

OKHCIUTEITEHO-BOCCTAHOBUTEIIHLHEIC pcakuuu

JdemoncTpauuu. B3anmoaencTeie NUHKA C COJISTHOM
KUCIJIOTOM 1 HUTparoM cepedpa. M3yueHue peakuuu
B3aUMOEHUCTBUS CyTb(PUTA HATPUSI C IEPOKCUIOM
BoJ0poa, usmenenue pH B xoge OBP (naruuk
TemMneparypsl, Aatuuk pH).

17

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pcakuuu

JlaboparopHblie onbIThI. OKUCIUTEIBHO-
BOCCTAaHOBMTEJIbHAS PEaKIMsl U peakusi oOMeHa Ha
pUMepe B3auMOJICHCTBUS paCTBOPOB Cylb(ara
meau(Il) c sxeme3oM u pacTBOPOM IIETIOUH.

18

3HCKTpOHI/I3 paciiaBoB 1 paCTBOPOB.

demoncTpauuu. KoncTpynpoBanue Moaenu
anekTponusépa. BumeohparMeHT ¢ MpOMBITTUIEHHON
YCTAHOBKH JUJISI ITIOJYYECHUS AIFOMUHUS .




19

DJEeKTPONIN3 PacIIaBOB U PacTBOPOB.
ITpakTHuecKkoe NPUMEHEHHUE NEKTPOIIN3A

20 IIpakTnyeckas padora Ne 1. Pemenue 1
SKCIEPUMEHTAJIbHBIX 33/a4 [10 TeME XUMUYECKas
peakuus
21 [ToBropenue u 0606meHne Tembl CTpoeHue 1
BeUIECTB. XMMHYECKasl peaKLusl.
22 Kontpoabnas padora Ne 1 no reme Crpoenue 1
BEUIECTB. XMMHYECKasl peaKLusl.
BemecrBa 1 X cBOMCTBA 10
23 MeTtamibsl 1 Jdemoncrpanmnu. Kossiekius MeTauioB.
B3anmoneiicTBUE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTHI C Me/IbIO. BembIlka TEpPMUTHON CMECH.
[Toprper H. H. bekerosa
24 Merannsl 1
25 Hewmerainel. biiaropoassie rassl 1 JemoncTpanun. Konnekuus HeMeTalIoB.
Benbimka yépHoro nopoxa. BelTecHEHME rajJoreHoB
U3 UX PacTBOPOB ApyruMHu rajoreHamu (AIIXP).
26 Kucnorer Heoprannueckue u OpraHu4ecKue 1 JdemoncTpauun. KucioTsl — 31eKTpOIUTHI (AaTYUK
ANIEKTPOIPOBOAHOCTH).
Jlaboparopublii onbIT. VccienoBanue
KOHILIEHTPUPOBaHHBIX PACTBOPOB COJISIHOM U
YKCYCHOM KHCJIOT KareJIbHbIM METOAOM MPHU UX
pa30aBIeHUN BOJOH.
27 OcHOBaHNS HEOPTraHUYECKHUE U OPraHUUYECKUE 1 JemoncTpanun. Konnekuus menoyeil © aMUHOB.

B3anmMoneiicTBrue mapoB KOHIIEHTPHUPOBAHHBIX
PacTBOPOB COJITHOM KUCIIOTHI M aMMHaKa («IbM 6e3
orHs»). [lomydeHne aMMuaka u U3y4eHHE €T0
cBoiCcTB. OCHOBHBIE CBOICTBAa amMmMuaka (naruuk pH,
JTATYUK AJIEKTPOIIPOBOJAHOCTH).




JlaGoparopHbie onbIThl. [lonydyenue
HEpPaCTBOPUMOIO THAPOKCHIA U €T0 B3aUMOJICICTBIE
C KMCJIOTOM

28 AmdoTepHbIe COeTMHEHUS HEOPTAHNUECKHE U JdemoncTpauuu. Pasnnunbie ciydan
OpraHu4ecKue B3aUMOJICHCTBHSI paCTBOPOB COJIEH aJIFOMUHUSA CO
ENOYBIO.
JlaboparopHbie onbIThI. [Tonyduenue amporepHoro
TUAPOKCU]IA U U3YUYECHHE €TO CBOMCTB
29 Comn JdemoncTpauuu. [lonyyenue x€cTKoM BOJIbI U
YCTpaHEHUE €€ KECTKOCTH.
JlaGoparopHbie onbIThl. [IpoBeneHne
Ka4eCTBEHHBIX PEaKIIUil MO OMPEIeTICHUIO0 COCTaBa
COJIN.
30 IIpakTnueckas padora Ne 2. Pemenue
JKCIIEpUMEHTAJIbHBIX 337a4 110 TeMe BemecTBa u
HX CBOWCTBA
31 [ToBTOpenue u o6oOIIeHNe TeMbl BemecTBa 1 ux
CBOMCTBA.
XuMHuA ¥ COBpEeMEHHOe 00111eCTBO
32 XHAMHYECKask TEXHOJIOTUSI. JdemoncTpanuu. Moaeny npoMbIIIIEHHBIX
YCTAHOBOK IOJIYYE€HHS CEPHOU KUCIIOThI U CHUHTE3a
aMMUaKa
33 XuMH4eckas TpaMOTHOCTh KaK KOMIIOHEHT 00111eit JemoncTpauun. BugeodparmMeHTs! 1 ciaiasl 0
KYJIBTYPBI Y€JIOBEKa CTENEHHU YKOJIOTUYECKON YUCTOTHI TOBApA.
JlaboparTopHbie onbIThI. M3yueHne MapKupoBOK
Pa3IUYHBIX BHJIOB MMPOMBITIUICHHBIX 1
MIPOJIOBOJIbCTBEHHBIX TOBAPOB
34 HTorosasi koHTpoJIbHaAsI padoTa




YyeoHo-MeToauuecKoe odoecrneuecHmue
Cnucok JuTepaTrypbl Il yUUTeJIsI:

1. I'abpuensu O.C. [Iporpamma kypca xumuu ajst 8-11 kmaccoB 0011e00pa3oBaTeNbHBIX YUPEIKICHHIA.

2. I'abpuensu O.C., OctpoymoB WU.I'., CnankoB C.A. Xumus: 11 kiacc: yuyeOHUK 111 001eo0pa3oBaTeNibHbIX opranu3anuii. — M.: [IpocBemienue,
2019 (1 mp. rox U3gaHus).

3. lN'abpuensu O.C. HacronbHas kaura yaurens. Xumus 11 kmacc. M.: Ipocda, 2012.

4. TI'abpuensu O.C. Xumusa. Meronuueckoe nmocodue. 10— 11 xmace. M.: dpoda, 2017.

5. 'opkosenko M.IO. [Toypounsie pa3zpabotku nmo xumuu. 11 kmace. M.:BAKO, 2014.

6. KaBepuna A.A. Xumus: unaktuueckue marepuansl: 10-11 kin.M.: I'ymanurtapu. uza. ueatp BJIAJIOC, 2014.

7. Kopomenko A.C. KoHTposab 3HaHM N0 opraHnndyeckoi xumuu. M.: 'ymanutaps. uza. uentp BJIAJIOC, 2014.

CnMcoK JIUTepaTypsbl VI YYALIUXCSH:

1. Tabpuensa O.C., Octpoymos U.I'., CnankoB C.A. Xwumms: 11 kiacc: yueOHHK ais o0meoOpa3oBaTenbHbIX opranu3anuii. — M.: [IpocBemenue,
2019 (u op. rox u3naHMs).

2. [ToroBa O.A. TecroBsie 3aganus no xumuu. M.: [Ipoda, 2017.

3. Xomuenko N.I'. CoopHUK 337124 U yrpaxkHenuid o xumun. M.: Hosas BosiHa, 2011.

4. DHIMKJIONEANYECKUH CIIOBAaph FIOHOI'O XMMHKA

HNHuTepHer - pecypcbl

» [TouckoBeie cuctemsr:http://www.yandex.ru/ , http://www.google.ru/
* UnTepHer-caiitel: http://geo.1september.ru http://www.alleng.ru/ http://www.zavuch.info/ http://www.uchportal.ru/ http://www.fipi.ru/
http://fcior.edu.ru http://www.drofa.ru/
* Enunast koyutekius nudpoBbix 00pa3oBaTenbHbIX pecypcoB: http://school- collection.edu.ru
*  Anxumuk: http://www.alhimik.ru/
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KPUTEPUU U HOPMbI OHEHUBAHUS
O1eHKa YCTHBIX OTBETOB.

OTtmeTKka «5» - CTaBUTCA B TOM Cllydae, €CIIM YYall[Miics MOKa3bIBaeT BEPHOE MOHUMAHHME XUMHUYECKOW CYINTHOCTH pacCMaTpUBAaEMbIX SBICHHNA U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHid, JAET TOYHOE ONPECIICHUE W HMCTOJIKOBAHWE OCHOBHBIX MOHSATHH, 3aKOHOB, TCOPHA, a TaKKe MPaBUIHHOE
OTIpEJICIICHUE XUMHUECKUX BEIIMYMH, UX €JAMHUI] U CIOCOOOB M3MEPECHHS;, MPABHIBHO BBIMNOJHICT YSPTEIKU, CXEMbl M I'pad)UKU; CTPOUT OTBET II0
COOCTBEHHOMY TUIaHYy, CONPOBOXKIAET PAacCKa3 HOBBIMH MPUMEPAMH, YMEET MPUMEHHUTh 3HAHHUS B HOBOUM CHUTYAIlMH MPH BBITOJHEHUU TMPAKTHUECKUX
3aJJaHHIi; MOXET YCTAHOBUTH CBS3b MEK/Y M3y4acMbIM U paHee M3yYCHHBIM MaTEPHAIIOM IO KypCy XUMUH, a TaK K€ ¢ MaTepHajoM, YCBOCHHBIM IO
W3YYCHHIO IPYTHX MPEIMETOB.
OtmeTKa «4» - CTaBUTCSI, €CJIM OTBET YUCHHUKA YIOBJICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha «S», HO JIaH 0€3 MCIOJIb30BaHUsI COOCTBEHHOTO
TJIaHa, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHHS 3HAaHUI B HOBOW CHUTYyallnH, 0€3 UCIOJIb30BAHUS CBSI3CH C paHee N3ydeHHBIM MaTepPHAIOM, YCBOCHHBIM TIPH
W3YUYCHHUH JIPYTUX MPEIMETOB; €CIIU YYAIIUICS JOMYyCTUII OJIHY OIIMOKY WIIH He 0oJiee IBYX HEIOUETOB U MOXKET WX UCIPABUTh CAMOCTOSITEIILHO HITH C
HEeOOJIBIION TTOMOIIBIO YIUTEIIS.
OtmeTka «3» - CTABUTCS, €CIM YYaIIUKCS TMPABWIBHO MOHUMAET XMMHYECKYIO CYITHOCTh PAaCCMaTPUBAEMBIX SIBICHHA W 3aKOHOMEPHOCTEH, HO B
OTBETC HUMEIOTCS OTICNbHBIC TPOOEThl B YCBOCHHWM BOIPOCOM Kypca XHMHH, HE NPEMATCTBYIOIIME TAIbHEHIIEMY YCBOCHHIO IMPOrPAMMHOTO
MaTepualia; yMeeT MPUMEHSTh TOJYYCHHBIC 3HAHUS NMPH PEIICHUH TPOCTHIX 334 C HMCIIOJIb30BAaHUEM TOTOBBIX (DOPMYJ, HO 3aTPYAHSETCS TpU
pelIeHny 3a1a4, TPeOYIMUX MpeoOpa3oBaHmsi HEKOTOPHIX (GOPMYIT;JOIMYCTHII He OoJiee 0HOM Tpy0Ooil ommOKu U ABYX HEI04YeTOB, HE Ooyiee OHOU
rpy0oii u ogHOI He rpyOoit ommOku, He OoJee ABYX-TpeX He rpyObIX omHOOK, OAHON He Tpy0oil omuOKHU U TPEX HEOUETOB, AOMYCTU YETHIPE WIIH
MATh HEJT0YETOB.
OTMeTKa «2» - CTaBUTCS, €CIIN yUYaAIIHICS HE OBl OCHOBHBIMH 3HAHUSIMHU M YMEHHH B COOTBETCTBUHU C TPEOOBAHUSIMH MTPOTPAMMBI U JJOTTYCTHIT
00JIbIIIE OIIMOOK U HEJOYETOB, UM HEOOXOIAMMO IS OLIEHKHU «3) .

OuneHka nMcbMeHHBIX paldoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOIHEHHYIO ITOJIHOCTBIO €3 OMMOOK U HEJOUETOB.
OTtMmeTrka «4» cTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO MOJHOCTBIO, HO IIPU HAJWYKHU B HEll He OoJiee oHON rpy0oil oIMOKY U OJTHOTO HEJI0YEeTa ; HE
0osiee Tpex HEJT0YETOB.
OtMeTka «3» CTaBUTCS, €CIIU YUYEHHUK BBIMOIHWI IPAaBUIBLHO HE MeHee 2/3 Bcel paboThl MM JOMTYCTHII He OoJiee 01HOM rpyOoi OIIMOKY U IBYX
HEZ04YeTOB, He OoJiee 0JTHOM rpyOoit U 0fHOM HerpyOoil omnlOku, He 6osee Tpex HErpyOhIX OMIMOOK, 0JIHOM HErpyOoi OIMOKHU U TpeX HEA0UYETOB, IPU
HAJIMYUU YETHIPEX-TISATH HEAOYETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEJIOUYETOB MPEBBICKIIO HOPMY OIICHKHU «3» WJIHM BBIMOJHEHO MPABIIIBHO MeHee 2/3 Bceil paboThl.



Kpurepun onieHuBaHHMS TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBoja B MATHOALTEHYIO CHCTEMY OIEHKU
Otmetka «5» ctaBuTcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
OtmMmetka «3» craBuTCs 3a BbinojHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepuu onieHuBaHus IKCIEePUMEHTAIBHBIX YMeHHUI (J1a0opaTopHbIe H MPAKTHYECKHE 32/1aHUSA).
OtMmeTka «5» cTaBUTCSA eciii paboTa BHINOJIHEHA ITOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHBIC HAOIIOJICHHUS U BBIBO/IBI,
HKCHEPUMEHT OCYIIECTBIIEH I10 IUIAHY C YYE€TOM TEXHHKH 0€30ITacCHOCTH | MPaBUJI pabOThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
IIPOSIBJIEHBI OPIaHNU3ALMOHHO - TPYJOBbIE YMEHUS, IOAJIEPKUBAOTCS YMCTOTA pabOYero MecTa U MopsI0K (Ha CTOJIe, SKOHOMHO MCIIOJIb3YHOTCS
PEaKTHUBBI)
OtMmeTka «4» CTaBUTCS eciii paboTa BbINOJIHEHA [TPaBUIIBLHO, ClIEIaHbl IPaBUIbHbBIC HAOIIOCHNS U BBIBOJIBI, HO IIPU 3TOM KCIIEPUMEHT IIPOBE/ICH HE
MOJTHOCTBIO HIJTH JIOITYILEHBI HECYIIECTBEHHBIE OIIMOKH B paboTe C BEIIECTBAMHU M 000PYIOBAaHHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINOJIHEHA TPABUIILHO HE MEHEe YeM HaIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ HKCIIEpUMEHTA
B 00BSICHEHUH, B OPOPMIICHUN Pa0OTHI, B COOJIIOACHNY MPaBIII TEXHUKU 0€30IacHOCTH Ha padoTe ¢ BelecTBaMi U 000pyJ0BaHUEM, KOTOPast
UCIPABJISIETCS M0 TPEOOBAHUIO YUUTEIS
OTMeTKa «2» CTaBUTCS €CIIU AOMYILIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0/1€: SKCIIEPUMEHTA, B OOBSICHEHUH, B 0(pOPMIIEHUN PadOTHI, B
COOJIIO/ICHUH TIPaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ BEIECTBAMU U 000PYAOBaHHEM, KOTOpPbIE yJaIllUNCs HE MOXKET UCIPABUTh JIaXe MO
TpeOOBaHUIO YUUTEIS.

OuneHka NMPOEKTHBIX padoT.
OtMmeTKa «5» CTaBUTCS €CIH 11eIb YeTKO COpMYIMpOBaHa U yoeauTenbHo o6ocHoBaHa. [IpencraBineH pa3BepHyThIH M1aH JOCTHXKEHUS LIETH
npoekTta. Tema mpoekTa packpbITa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.
PaboTa coepKUT JOCTATOYHO MOJIHYIO HH(OPMAIIMIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpesicTaBiieH aHanu3 cuTyaruii, CKiaabIBaBIINXCS B X0J1€ pabOTHI,
ClIeTaHbl He0OXOAMMBIE BBIBOIbI, HAMEUEHBI TIEPCIIEKTUBBI Pa0OThL. PaboTa OTIMYaeTCcs TBOPUECKUM TIOIX0/10M, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOIIIEHHEM aBTOpa K ujee mpoekra. Pabora oTinyaeTcss 4eTKUM U TPaMOTHBIM O()OpMIIEHHEM B TOYHOM COOTBETCTBUH C YCTAHOBJICHHBIMU
npaBUIaMy. BeICTyIUIEHHE COOTBETCTBYIOT TPEOOBAaHUSM MTPOBEACHUS MPE3CHTALIMU, OHO HE BBIILIO 32 paMKHU PErilaMeHTa, aBTOp BIIAJIEEeT KyJIbTypol
oO1IeHMsI ¢ ayTUTOpUEH, MPE3eHTAIUs XOPOIIO OArOTOBJIEHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHUIO. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, Y100€H B HCIIOJIb30BAaHUH, COOTBETCTBYET 3asBICHHBIM LIEJISIM).
OtrMeTka «4» cTaBUTCS ecliu 1enb chopmynrpoBaHa, HO He oOocHoBaHa. [IpencTaBineH KpaTKuUi MJaH JOCTHIKEHHS LENIH MpoekTa. Tema mpoekrta
packphITa He MOJHOCTHI0. PaboTa copepKuT He3HAUUTEeNbHBIA 00beM MOAXOAMIEH HHpOpMaIK U3 OrPaHMYEHHOTO YHCIIa OJTHOTHUITHBIX HCTOYHUKOB.
[IpencraBien pa3BepHyThI 0030p pabOTHI O JOCTHKEHUIO LENIeH, 3asBIEHHBIX B MpoekTe. PaboTa caMocTosTenbHasl, IEMOHCTPUPYIOIIAsl CEPhE3HYIO



3aMHTEPECOBAHHOCTh aBTOpPA, MPEINPHHITA IONBITKA IPEICTABUTh JIMYHBIA B3IJISA[ HAa TEMy IPOEKTa, NMPHUMEHEHBI 3JCMEHTBHI TBOPYECTBA.
[IpennpuHATEl MOMBITKA OGOPMUTH PabOTy B COOTBETCTBUM C YCTAHOBJICHHBIMU MPaBWJIAMH, NPHUIATh €H COOTBETCTBYIOIIYIO CTPYKTYpY.
BeICTyIIICHHE COOTBETCTBYIOT TPeOOBAaHHUSAM IPOBEACHMS MPE3CHTAllMH, OHO HE BBIILIO 33 PaMKH perjaMeHTa, HO aBTOp HE BJaJeeT KYJIbTYpOi
OOIICHMSI ¢ ayTMTOpUEH (YMEHHE OTBEYATh Ha BOTIPOCHI, IOKAa3bIBATh TOUKY 3peHHsl ). [IpOAYKT HE MOTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa
OtrMeTKa «3» CTaBUTCS eCiIM Leib cHOpMyIHpoOBaHa HEYeTKO OO He copmyaupoBaHa. [IpeacTaBieHHBIA TUIAH HE BEACT K JOCTHIKCHHUIO IICIH
npoekta. Tema mpoekTa packpbiTa (hparMeHTapHO. bonbiias 4yacTh MpeCTaBICHHON MHPOPMAIMU HE OTHOCUTCS K TeMe paboThl. AHAIM3 3aMEHEH
KpaTKUM OITMCAaHHWEM XOJa W TOopsakKa pabdoThl. ABTOp NpPOSBHUI HE3HAYMTEIBHBIH HMHTEPEC K TEME IPOCKTa, HO HE IPOJSMOHCTPHPOBAI
CaMOCTOSITEIIFHOCTH B paboTe, HE MCIOJB30BaJl BO3MOKHOCTH TBOPYECKOTO 1MOAX0/a. B mMuChMEHHOW YacTh paboThl OTCYTCTBYIOT YCTAHOBJICHHBIC
NpaBUJIaMH TIOPSJIOK M 4YeTKas CTPYKTypa, IOMyIIeHbl OmHMOKM B O(OpMIICHWH. BBICTyIIIEHHE HE COOTBETCTBYET TpPEOOBaHUSM IPOBEIACHUS
npe3eHTanuu. [IpOeKTHBIM TPOAYKT HE COOTBETCTBYET TPEOOBAHMSIM KadecTBa (ICTETHKA, yI0OCTBO HCIIOJIB30BAHHS, COOTBETCTBHE 3asBIICHHBIM
LETISIM )

Ouenka yMeHUi peliaTh pacyeTHbIE 32/1a4H.
OTMeTKa «5» CTAaBUTCS €CITU B JIOTHYECKOM PACCYXKICHUH U PEIICHUU HET OIMMOOK, 3a/1a4a pelieHa parioHaIbHBIM CIIOCOO0M;
OTMeTKa «4» CTaBUTCS €CIIM B JIOTHYECKOM PACCYKACHUM U PEIICHUSI HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pellieHa HepalMOHAIBHBIM CIIOCOOOM,
WJIU JIOIYIIIEHO He 0oJiee ABYX HEeCYIIECTBEHHBIX OIIMOOK.
OtrMeTKa «3» CTaBUTCS €CIIM B JIOTHUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIlEHA CYIIECTBEHHAs OIIMOKa B MaTeMaTHYEeCKHX
pacyerax.
OTMeTKa «2)» CTAaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKIECHUH U B PEIICHUU.

Onenka ymeHH# pemiaTh IKCIIePUMEHTAJIBHBIC 3a/1a4H.
[Ipu onieHKe ATOr0 yMEHHUS CIelyeT YUUThIBATh HAOTIOACHUS YUUTENS U MPEABABISIEMbIE YUAIIUMCS PE3YIbTAaThl BBIITOJIHEHUS OMBITOB.
OtmeTKka «5» cTaBUTCS €CJM IJIaH pelleHUs 3a7ayll COCTaBJIEH MPaBUJIBbHO, OCYLIECTBIEH MOAOOP XMMHUECKUX PEAKTHBOB U 00OpYIOBaHMSA, JaHO
MIOJIHOE OOBSICHEHUE U CJIEIaHbI BBIBOBI.
OtmeTKa «4» CTaBUTCS €CIH IJIaH PEleHHs] COCTABJIEH MPAaBUIbHO, OCYIIECTBIEH MOA00P XMMHUYECKHX PEAKTUBOB U 00OPYIOBaHUS. JIOMYIIEHO HE
0oJs1ee IBYX HECYIIECTBEHHBIX OLUIMOOK (B OOBSICHEHUH U BBIBOJIAX ).
OtrMerka «3» CTaBUTCA €CJIM IUIaH PEIIEHUS COCTABIIEH MPAaBHJIBHO, OCYIIECTBJIEH MOA00pP XMMHYECKHX PEaKTUBOB U 00OpYAOBaHHUSA. JOIYIIEHA
CyIIECTBEHHAs OIIMOKa B OOBSICHEHUHU U BBIBOJAX.
OtrMeTka «2» CTaBUTCS €CIH JONYLIEHBbl J1Be M Oosiee OomMOKM (B IUIaHE pEIIEHHUs, B MOJ00pPE XHWMUYECKUX, PEaKTUBOB U OOOPYIOBaHUS, B
OOBSICHEHUH U BBIBOJAX ).









