Brimcka
n3 coaepxkarenbHoro pasnena OOII COO, yTBepk1eHHON MPUKA3Z0M
nupekTopa ot 30.08.20231 Ne 188-1



bepe3oBckoe MyHHITHITATTEHOE 00IIe00pa30BaTEILHOE YUPEIKICHUE
«Cpennsist obeoopazoBarenbHast mkona No55 umenu JIbBa bpycHutibiaa»

PABOYASI IIPOTPAMMA
(ID 2193057)

yueOHOro npeaMmera «Xumus. ba3zoBblii ypoBeHb»

st oOyyatomuxcs 10 kimaccos

r. bepe3oBckuit



MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeIHEro oOmiero oO0pa3zoBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanpHOll 00pa30BaTENBHON MPOTpaMMbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DenepanbHOM  TOCYAAPCTBEHHOM
obpazoBatensHoM cTanaapte COO, ¢ yuérom Konnenuuu npenogaBanusi y4eoOHOTO
npeaMeTa «XuMus» B 00pa3oBaTesibHbIX opranuzauusix Poccuiickoit denepauuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crparerun passutus Bocniutanus B Poccuiickoin @eneparuu Ha nepuoa o 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO11ieit cTpaTterun oOy4YeHuUs, BOCIHUTAHUSL U Pa3BUTHUSL 00y4alOIIKUXCs Cpe/iCTBaMU
y4yeOHoro npenmera «Xumusi» st 10 kimaccoB Ha 0a30BOM YPOBHE COCTaBHIIM
koHuentyanbHble nonoxeHus ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJIEpKaHMsI, PE3yJIbTATOB OOy4YeHUS U TpeOOBaHUI K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITY CKHUKaMH
00111€00pa30BaTeIbHONM  OpraHU3allii, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpLIAIOLIMM 3TalloM peaju3alud Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUs. OJTHU ILEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJI0BEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO
U MpUpOIHOHN cpexne. Peanusyercss xumuyeckoe oOpa3zoBaHHE O0yYaroLIUMXCs Ha
YPOBHE CpeIHEro 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « XUMHUSI,
collepKaHUe M TOCTPOCHHE KOTOPOrO OIpEeAeieHbl B MPOrpaMMe MO XHUMHH C
y4€TOM crneuupuKd HayKd XUMHUH, €€ 3HA4eHHs B IO3HAHUM NPUPOJBI U B
MaTepUaIbHON XU3HU OOILECTBA, a TAKXKE C yU4ETOM OOUIMX LieJied U MPUHLIUIIOB,
XapaKTepU3YIOIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanumn.

XHUMHSI KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0coOyI pojb B
COBPEMEHHON IMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaT€pUATbHOUN KYJBTYpBHI.
Ona BHOCHT CBOH BKJIaJ B (POPMHPOBAHUE PALIMOHATIBHOIO HAYYHOT'O MBILLICHHUS, B
CO37laHHE LIEJIOCTHOI'O MPEICTAaBICHUS 00 OKpYXKAIOIIEM MHpPE KaK O €IMHCTBE
IpUPOABl U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTSMH MPUMEHEHUS.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHs cTaja
HEOThEMJIEMOM YaCThIO MUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIELIHOT O
TpyJa W KU3HU KaxXJI0oro wieHa ooOmectBa. CoBpeMEHHas XUMHUSA Kak Hayka
co3yjaTelibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBieHa Ha pEeLIEeHUe
rJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — ChIPEBOM,
HHEPreTUYECKOH, MUILEBOM, IKOJIOTrMYECKON 0€30IacHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LENSIMH W NPUHIUIAMU CPEJHEro OOIIEero
oOpaszoBaHus conaepxkanue mnpeamera «Xumus» (10 kmaccel, 0a30BbIH YpOBEHb
U3Y4YEeHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY
oOy4Jaromuxcsa, HEOOXOOUMYK0 UM i1 BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOIO BKJIOYEHUS B KU3Hb COIMYyMa, MPOJOIHKECHHS
00pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisromuMu  npeameTa  «XUMHUS»  SBISIOTCA  0a30Bble  KYpChl —
«Opranuueckass xumuss» U «OOmass U HeopraHUYecKkass XUMUSA», OCHOBHBIM
KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTAaHMYECKOM XUMHUHU (C BKJIFOUCHUEM 3HAHUU U3 OOIIEH XUMUHU) U
oprann4ecko xumuu. @opMuUpOBaHUE JAHHOU CUCTEMBbI 3HAHUW MPU U3YyUYECHUU
npeaMeTra 00€cneurnBaeT BO3MOXXHOCTH PACCMOTPEHHUsI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHITUHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OO0mas u
HEOpraHu4ecKkas XUMus» cPopMHUpoBaHa B NpPOrpaMMe IO XWMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana M oO0ycClIOBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpraHM4ecKol XHWMHHM BEUIECTBA
paccMaTpHUBalOTCd Ha YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUuYeCKHX
COCIMHEHHUH, a Takke Ha YPOBHE CTEPEOXUMHYECKHX M  3BJIEKTPOHHBIX
IIPEICTaBICHU O CTpoeHUH BenlecTB. CBeeHns: 00 U3y4aeMbIX B KypCe BEIeCTBaxX
JAI0TCA B Pa3BUTHH — OT YIJEBOAOPOJOB /IO CIIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenuHeHuM. B Kypce  OpraHMyeckod  XUMHUM  IIOJYyYalOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAILHbBIE
MIPEICTABIICHUA O XUMUYECKON CBS3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEeaKuu.

[lon HOBBIM yrjaoMm 3peHHss B mpeaMmeTe «XHUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YypOBHE OCHOBHOrO 00Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOrMYECKHME CBEJEHUS O BellecTBax U
XUMHUYecko peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» OOyYaroImIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3ULUH,



rIy0Xe TOHSATh MCTOPUYECKOEe HW3MEHEeHHE (YHKIMH HTOro 3aKkoHAa — OT
o0o0maroiiei 10 00bSICHSAIONIEH U TPOTHOZUPYIOIEH.

Enunas cucrema 3HaHMM O BAXKHEHUINMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJIHAETCS B Kypcax 10 KiaccoB 3jaeMeHTaMu
coJlepKaHMs, UMEIOIIUMH KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTtep. OTH
3HaHUSl CMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3M XUMHHM C APYTUMU HayKaMu,
PACKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U NPAKTUUECKOU AEATEIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAa)KE€HUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUHU
Y IPAKTUYECKUX MPUIOKEHUM XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHLCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICITUBATh HHPOPMAITUIO U IPUMEHSTH €€ JIJIs1 TOTIOJHEHUSI 3HAaHUH,
pELICHHS MHTEJUIEKTYyaJIbHBIX M SKCIEPUMEHTAJIbHBIX UCCIEA0BATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHue y4eOHOro mnpeamera «XUMHUS» JAHHOIO YPOBHS U3Y4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y 00YHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
IUIsl TIOHUMaHus (uiIocopcKkux HJeH, TaKMX Kak: MaTepualbHOE €IUHCTBO
HEOPraHWYECKOT0 U OPTraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTaBOM M CTPOEHHUEM, [I03HABAEMOCTb TPUPOAHBIX ABICHUN MYTEM SKCIIEPUMEHTA
W pelieHus TMPOTUBOPEUYUN MEXKIYy HOBBIMU (aKTaMHU U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEUICHUU SKOJOTUYECKUX MpodIieM, a
TaK)Ke Mpo0JeM COepeKEeHUsT YHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmiaHe pemeHus 3agad  BOCIMTAHHS, Ppa3BUTHS U COLMAIM3ALNU
OoOy4YaromMXcsd NPUHATBIE NPOrPaMMOM MO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
collepKaHUsI M TOCTPOEHHUs TMpeAMeTa MpeAyCMaTpuBalOT (OpMUpPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOLINX 0a30BO€ 3HAUECHHE JIJISl PA3IMUHbIX
BUJIOB JICATEIIbHOCTHU: peIIeHUs] NpoOieM, IMOoucKa, aHainu3za U 00paboTKU
uH(popMali, HEOOXOAMMBIX [JIsi MPUOOPETEHUS OMNbITa MPAKTUUYECKOW U
UCCJIEI0BATENBCKON JIESITEIbHOCTH, 3aHUMAlOUIEl Ba)XKHOE MECTO B IIO3HAHUU
XUMUHU.

B npakTuke mnpenojaBaHus XHMMHHM KaK Ha YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHET0 00I1Iero o0pa3oBaHusi, MpU ONpeIeICHUN
COJIepKaTeJIbHOM XapaKTePUCTUKH LEJed HU3y4YeHHs] MpeaMeTa HalpaBICHHEM
NEPBOCTENICHHONW 3HAYUMOCTU TPAJAMLIMOHHO NpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAayKH KakK OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOM KylbTyphl. C
METOAUYECKOW TOUYKU 3PEHUs TAKOW MOAXOX K OIPEHACICHUIO LIEJIEH U3y4eHUs
MpPEIMETA SIBISIETCS BIIOJHE ONPaBIaHHbIM.



CornacHO JaHHOM TOYKE 3pPEHHs TJIABHBIMU LEJSIMU H3YyYEHHS IpEaMETa
«Xumus» Ha 0a30BoM ypoBHe (10 KJ1.) SIBASIOTCS:

e (dopMHpOBaHHWE CHCTEMbl XHMHYECKHUX 3HAHMM KaK  BaKHEHIIEH
COCTABJAIOLIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOECHHE M NOHHMAaHWE CYLIHOCTH JOCTYITHBIX
0000111eHN MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBIICHMUS;

e (opmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHMUS
BELECTB U XUMHUYECKUX PEAKLMi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUSI YMEHUI
OPHUEHTHPOBATHCA B MHPE BEUIECTB M XUMHUYECKUX SIBIICHUH, MMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUYECKOU U IIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHMHYECKOIO0 3KCIEPUMEHTa, COOJIIOJICHUEM MpPaBHI
Oe3omacHOro oOpalieHus ¢ BeleCTBaMMU.

Hapsany ¢ atuMm, conepkaTenbHas XapaKTEpUCTHKA LEJIEH U 3a1a4 U3YYCHHUs
IIpeaMeTa B IPOrpaMMe MO0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obuiero odpasoBaHusi. CeroaHs B
MPENoJaBaHUH XMMUU B OOJIbIIEH CTENEeHH OTAAETCS NPEANOYTEHHE MPAaKTUYECKON
KOMIIOHEHTE cojepkaHusi OOy4YeHHsl, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIIYCKHUKA 00I1€00pa30BaTeIbHOM OpraHu3aliy, BIAJCIOIIEr0 HE Ha0OpOM
3HaHMM, a (PYHKIIMOHAJIBbHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO IOJYyYE€HUS 3HAHWW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PELLICHUS
MIPAKTUYECKUX 3a/1a4.

B cBs131 ¢ 3TUM NpH N3y4YEHHUH ITpeaMeETa « XUMHUSD JOMUHUPYIOLIEE 3HAYCHNE
MPUOOPETAIOT TAKKE LEIN U 3a7a4H, KakK:

azanTanys o0y4yaroUuxcs K yCIOBHSIM JUHAMHYHO Pa3BHBAIOLIEIOCS MHUpA,
(bopMHpOBaHME  HHTEJUIEKTyaJbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HNPUHSATUIO T'PAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBA3AHHBIX C BEIIECTBAMMU U MX
IIPUMEHEHUEM;

dopMmupoBaHUE Yy O0OyYarOUIMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHUU), HMMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3IMYHBIX BHJIOB
NeATEeNIbHOCTU: pelIeHus MpooJieM, Moucka, aHanu3a u oopaboTku MHbOpMaluu,
HEO0OXOAMMBIX JUIsl IPUOOPETEHHS ONbITA IEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B IIO3HAHMM XHMMHM, a TAKXKE Ui OLEHKH C IO3MIMM 3KOJIOTMYECKOU
0€30MacHOCTH XapakTepa BIUsSHUSA BEIIECTB U XMMUYECKUX MPOLECCOB HA OPTaHU3M
YeJI0BEKa U PUPOAHYIO CPELY;



pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPUYECKHUX
CrocoOHOCTEHM 00yYaroMUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C KM3HCHHBIMH IOTPEOHOCTSIMU, HCIIOJIb30BaTh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICPKAHUS;

dhopMHEpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOITMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0JI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, IPH IUIAHUPOBAHUU W IPOBEACHUHM XHUMHUYCCKOTO
AKCIICPUMCHTA;

BOCIIUTAaHUE Yy OOydYarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOUN
HAIIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUU TJI00ANIBHBIX IIPOOIEM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHCHHS NPHUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHUS K TPHPOAEC W CBOEMY 370POBHIO, a TakKe MPHOOPETCHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM mmaHe cpemHero oOImmero oOpa3oBaHUS TpeAMET «XHMUS)
0a30BOr0 YPOBHS BXOJUT B COCTAaB MpeaMeTHON oOnacTh «EcTecTBeHHO-HayUHBIC
IIPEIAMETED.

OO0mIee YrCIo 9acoB, OTBEAEHHBIX JIJIST N3YUCHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, cocrasisier 68 gacon: B 10 kimacce — 34 yaca (1 gac
B HEJEJIO).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJYyYEHUM HOBBIX BEIIECTB M MaTepUANOB. Teopus CTPOCHUS OPraHUYECKHX
coenunenuid A. M. BytiepoBa, e€ ocHOBHBIE nosiokKeHUs. CTpyKTypHbIE (hOpMYJIbI
OpraHM4ecKux BemecTB. ['omonorus, wuzomepusa. XHUMUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccuduKaluu opraHruueckux BemiecTB. HoMenknaTtypa
OpraHUYEeCKUX COEJAMHEHUN (CHUCTEeMaThuyecKkas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEUIIUX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MNPEBpaAllCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OPraHUYEeCKUX BEIIECTB U MaTepUalaMU Ha UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJICHHE U OIHCAaHUE
JEMOHCTPALMOHHBIX OINBITOB MO MPEBPALICHUID OPraHWYECKHUX BEUIECTB IpPHU
HarpeBaHuH (IJIaBjaeHue, oOyTriMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MpPOCTEHIINE NPEACTABUTEIN aTKaHOB: (U3WYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuu 3aMenieHus W TOpPEHHs), HaxXOXKACHUE B NPUPOJE, IOIyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUMN PsAll. DTWIEH U NPONUJIEH —
MPOCTEHIINE NPEACTABUTEIN aJTKEHOB: (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUIApaTallid, OKHUCJICHUA U
MOJIMMEPU3ALINH ), TOJyYEHUE U TPUMEHEHHUE.

Ankanuensl: OyrtanueH-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lonydyeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJOTUUECKUH psill. ALeTUICH
— MPOCTEHIIMHA NpPEeICTaBUTENb AQJIKHMHOB: COCTaB, CTPOCHHE, (U3UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBaHUs, TaJIOTEHUPOBAHUS, TUApaTalluy,
TOpPEHHUs] ), OTyYCHUE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu TaJIoTeHUPOBAHUS U HUTPOBAHUS), MOJydYEHUE U MpPUMEHEeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJyYeHue U npumenerue. TOKCUYHOCTh apEeHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAMICKAIIUMHU K Pa3JIMYHBIM
KJIaCCaM.

[IpuponHble MCTOYHUKM YTIIEBOXOPOAOB. I[IpupomHblii ra3 W MHONMYTHBIE
HedTsubie ra3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepaOOTKu HEePTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTalUuTU4ecKuil), mnuponus. [IpoaykTsl
nepepaboTKu He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HX NPEBPALLICHUM:
O3HAaKOMJIEHHE C 00pa3laMu IIaCTMACC, KayuYyKOB U pe3uHbI, KoJuteKuuu «HepTh»
U «YTOIb», MOJAEIUPOBAHNE MOJEKYJ YIJTIEBOAOPOIOB M TaJOT€HONPOU3BOIHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: MOJYyYEHHUE STUIICHA U U3yUYEHHUE €ro CBOMCTB.

Pacu€rHble 3anaum.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKLNH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLUN ).

Kuciopoacoaepxkamue opranu4ecKue coeJMHHEHH

[IpenenpHble OAHOATOMHBIE CHOUPTBHL. MeETaHONI M 3TaHOJ: CTPOEHHE,
¢uznyeckre M XUMUUYECKHUE CBOMCTBa (peakiuu C AaKTUBHBIMU METajljlaMH,
raJIOr€HOBOJIOPO/IAMH, TOpPEHHUE), MNpUMEHeHue. BoIopoaHbie CBSA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJIa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTHL. ODTWICHIJIMKOIbL W TJIMLUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IICJIOYHBIMU
MeTaJlJlaMU, KAa4eCTBEHHAsl peakivsi Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha
Opranusm 4yesoseka. [IpuMeHeHne TMIepruHa U STUICHITIUKOJIA.

®deHos: CTPOCHHE MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue denona.

Anpnerunpl U kemowuwvl. Dopmanpiaerui, aUETAIBAECTHI: CTPOCHHUE,
¢uznyecKkre U XMMHUYECKHE CBOMCTBA (peaklUM OKUCICHHS M BOCCTAHOBIICHMUS,
KaueCTBEHHBIE PEAKIINM), OJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYyCHAs
KHUCJIOTBI: CTPOCHUE, (PU3UUECKUE U XMMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME NS
KJ1acca KUCIIOT, peakuus dTepuuKannn), noiayyeHue u npumenenue. CreapuHoBast
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE JIEHCTBHUE.

CnoxHbpie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ilpumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrineBogpl:  cocTaB, KiIacCU(pUKaUMs  yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). ['roko3a — npocTelinii MoHOcCaxapua: 0COOCHHOCTH CTPOCHUS



MOJEKYIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMO/ICICTBUE C THUIPOKCHUIOM
menu(Il), okucnenne amMuauHbIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBIeHUE,
OpOKEHUE TIIOKO03bI), HAXOXKJECHUE B IPUPOE, TPUMEHEHHE, OUOI0ThuYecKas poJib.
dorocunTe3. Dpykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnonos3a kak npupoaHbie noauMmepnsl. CTpoeHHe Kpaxmana U
neutoiao3bl.  DU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl PEaAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl H3YUEHMs] BEIIECTB M HUX MpPEeBpalllCHUN:
MpOBEJICHNE, HAOIOJICHHE U OINUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIE PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCJIEHUE STAaHOJA
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKuCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcuaom wmenu(Il), B3ammopeiicTBHEe Kpaxmajia € HOJIOM),
MPOBEJICHNE MPAKTUYECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacu€rHble 3anaum.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIIM ).

A3oTcoaeprkalue OpraHM4eckue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHuyeckue coequnenus. duznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe riaunuHa). buonormyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJIsIpHbIe coeauHeHus. [lepBuunas,
BTOPUYHAsi U TpPETUYHAs CTPyKTypa OelKoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallks, KAYECTBEHHbIC PEAaKIIMU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHMs] BEIIECTB M HUX MpPEeBpalllCHUN:
HaOJII0JICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATypalus OEIKOB Mpu
HarpeBaHUHU, IIBETHBIE PeaKIUU OEIKOB.

BricokomoJiekyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEJMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHMs] BEIIECTB M HUX MpPEeBpalllCHUN:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexrpeMeTHBIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YUYEHUU OPTraHUYECKON XMMHH B
10 kmacce oCylIECTBIS€TCA 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAayYHBIX MOHSATHHI, TaK W MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01uue ecTecCTBEHHO-HAyUYHbIE TOHITHS: SBJICHUE, HAYUYHbIN (hakT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, Kilaccuukaius, NepuoAUUYHOCTb, HAOIIIOJCHUE,
U3MEpEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

dusnka: MaTepus, DJHEprusi, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEHIECTBO, Tel0, O0BEM, arperaTHoOe COCTOSHUE
BeIlleCTBA, (PU3NYECKHUE BEIUYMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BeEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKM AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbBI, KHUPBI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHonorusi: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUSA,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHbIC U KOCMETUUYECKHUE Mpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyy4arolmuUMHCcs TporpamMM cpeaHero oOiiero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOrpamMM CPEAHEro OOIIEro
00pa3oBaHus SIBISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

B COOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha YpPOBHE CPEIHErO
o011iero oOpa3oBaHus BbIJICIEHBI CIEAYIONIUE COCTABISIOININE:

OCO3HAHHE OOYYAIOUIUMHUCS POCCHUUCKONW TpaxKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00yUEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUN JIUYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAAUIUMK 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, NPUCYIIUMH 1I€JIOCTHOU
CUCTEME XUMHYECKOTr0o 00pa30BaHMS;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KyJIbTYypbl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TIAHBI.



JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHS» JOCTUTAIOTCS B
€UHCTBE Yy4YeOHOW U BOCHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajaMyd POCCHUICKOrO TIpakJAaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIMMHU  MpolieccaM
CaMOIMO3HAHMUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yyYaromuxcs.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «XUMHS» OTPaXaroT
c()OpMHUPOBAHHOCTh OIBITA TO3HABATEIBHON W NPAKTHYECKOW ACATEIBHOCTHU
o0yyYaromuxcs Mo peaanu3aluy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MPEJICTaBICHUS] O COIMAIbHBIX HOpPMax MW TIpaBWIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITENHLHOCTH MPU CO3IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUYECOHBIX U MO3HABATEIBHBIX 3a/1a4, BRIOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATH MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEILHOCTH;

2) IATPHUOTUYECKOTO BOCTIUTAHUA:

LIEHHOCTHOTO OTHOUICHHS K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHHSI K TpOLIECCY TBOpPYECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUMEHEHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh Pe3yjbTaT
JUTUTENIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCIECPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/Aa YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJTYUYEHUHU U MOCEAYIOIIEM aHATTU3E
HH(pOPMALIMK O TIEPEAOBBIX JOCTHKEHHUSAX COBPEMEHHON OTEUECTBCHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI 1 IICHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE MOBEICHUE W MOCTYNKU CBOMX TOBApHILEH C
MO3UIIMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE TOCIEACTBHN ATHX
MOCTYTKOB;

4) dpopmMupoBaHNS KYJbTYPHI 310POBbS:



MOHMMAaHMS 1IEHHOCTEW 30poBOro U ©Oe3omacHoro oOpasza KU3HH,
HEOOXOJIUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBUJl 0OE€30MacHOro oOpallleHHs C BELIeCTBAaMU B OBITY,
IOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMSI 1EHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacCHOro MOBEACHUS B CUTYAIHIX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYypEHUS);

5) Tpy10BOI0 BOCTIUTAHMS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEA0BATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEIr0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO0 Mpodeccuid pa3iudyHOro pojaa, B TOM
YyCJie HA OCHOBE MPUMEHEHHUs TPEAMETHBIX 3HAaHUM M0 XUMUH;

YBaXKEHHUS K TPYY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU N€STEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYATbHOM TpaeKTOpUH
oOpaszoBaHus, Oyaymied npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEeM 00IIECTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU I€J€CO00Pa3HOT0 OTHOUIEHUS K MPUPOAE, KAK HCTOYHUKY
CYIIIECTBOBaHMS )KM3HU HA 3eMJIE;

MOHUMAHMS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOITHON U COLMATILHOM CpEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JI€UCTBUM, NPUHOCAIIMX BPEH OKpYykKaoUIEH
MPUPOJIHON cpeJlie, YMEHUs MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJUYUsl Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIIIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OmbITa NeATeNbHOCTH AKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIbHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTHUU
xemopoouu;

7) IEHHOCTH HAYYHOI'0 TO3HAHUS:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPaKTUKH;

NOHUMAaHUS CHEeUU(PUKM XUMUHM KakK HayKH, OCO3HAHMS €€ pojld B
(GOpMHpPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIOCTHOIO
IpeACTaBlICHUs 00 OKpY)KAalOUIEM MHpE KakK O €IMHCTBE NPHUPOABI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUU NpPoOJIEM COXpaHEHUs
[IPUPOJHOIO PaBHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UMBWIN3ALUN: B €€ T'YMAaHUCTUYECKON HAIIPABJIEHHOCTH U BaKHOU POJIA B CO3JaHUU
HOBOM ©0a3bl MaTepualbHOW KYJbTYpbl, pEIICHUH TJI00AIbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, YHEPIreTUUECKOM, NUILEBON U
HKOJIOTMYECKON 0€30IacHOCTH, B PA3BUTHM MEAUIMHBI, O00ECHEYEHHH YCIOBUMI
YCHEMIHOrO TPYJa U 3KOJOTMYECKH KOM(POPTHON KUZHH KaKJI0TO 4jieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUSA CYIIHOCTA METOHOB
MO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh
MOJIy4aeMble 3HAHUS I aHaldu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 00OOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LUENbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XHMHYECKHE 3HAHMS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIBbCKOMN AEATEIBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAaHUH [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pazinyHbIX cepax mpodeccuoHambHON
NEATEIIbHOCTHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS YUYEOHOTO MpeaMera «XUMHsS» Ha
YPOBHE CPEHET0 00IIeT0 00pa30BaHUs BKIIFOYAIOT:

3HAYUMBbIE ISt dhopmupoBaHus MHPOBO33PEHUS oOyyaromuxcst
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIe MOHSITHUS, OTpakarolue
LETIOCTHOCTh HAy4YHOW KapTUHbI MHUpa U crnenuduKy MeETOJO0B IO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, Hay4YHbIM (hakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCIeIOBaHUE, HAOIIOICHUE, U3BMEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIe yueOHbIE JelCTBUS (MO3HAaBaTEebHbIE, KOMMYHHKATUBHBIE,
pEryJIATUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH U COLIMAJIBHON KOMIIETEHIIMU 00yYarolnXxcs;



CIIOCOOHOCTH oOyyaromuxcst HCTIOJIb30BaTh OCBOCHHEIEC
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC y4eOHbIC
JEUCTBUS B ITIO3HABATEILHOU U COLIMAJIbHOM MPAKTUKE.

MertanpeaMeTHbIE PE3ydabTaThl OTPAXKAIOT OBJIAJECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHBIMH
AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TEeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH U aKTyaJIM3UpPOBaThH  MpoOsieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTECPUH MX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

HCTIOJIb30BaTh MPU OCBOCHWM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICJIATh XAPAKTEPHBIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisl OOBSICHEHHS OTJEIbHbBIX (PAKTOB U
SIBIICHUU;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IS KIACCHU(PUKAIIMK BEIIECTB M
XAMHAYECKUX PEAKIIUU;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE PACCYXJIECHUS (MHAYKTUBHbBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PacCMaTPUBACMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJWYECKUE
(3HAKOBBIC) MOJICITH, TPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYSCKUU
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckasi (popmyia, ypaBHEHUE XUMUYECKON PEaKIuu
— MpPU PEIICHUH y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3a7ad, NPUMEHSThH
Ha3BAHHBIE MOJICJIbHBIE MPECTABICHHUS I BBISBICHUS XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 0a30BbBIe HCCJIEA0BaATEIbCKHE 1€ICTBUSL:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHUYECKHUX
peaxkuuu;

(dhopmyIHpoBaTh IEIH U 3a1a4K UCCIEI0BAHUS, UCTIOIB30BaTh MOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CaMOCTOATEIBHOTO IUJIAHUPOBAHUS M  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0JaTh 32 XOJ0M



MpoIIecCa, CaMOCTOATENIBHO MPOrHO3UPOBATH €ro pe3yJibTar, (PopMyIUpOBaTh
0000111eHNS U BBIBOAbI OTHOCUTENBHO JOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJISITb 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTath ONBIT YYEHUUECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMUYHBIX METOJIOB
MO3HAHMUS.

3) padora ¢ unpopMmaumeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HUCTOYHMKAX MWHPoOpMauuu (HAy4YHO-
MONyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETA), aHATUM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

(dbopmMyIHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
orObope wuHpOpMaAlMK, HEOOXOAUMOW JJIsi  BBIMOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTrh OMNbBIT HCMIOIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  TIpEACTaBICHUS
uHopMmaimu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIULIbI, PUCYHKU U JIPYTUE);

MCIIOIb30BaTh HAYUHBIN SI3BIK B KAUE€CTBE CPEICTBA MPU PabOTE C XUMHUUECKOM
uHpopMalMelt: NpUMEHSATh MEXINpeaMeTHbIe ((PU3UYECKHUEe W MaTEeMaTHYECKHUE)
3HaKU U CUMBOJIBI, (POPMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpENICTBA
HarJISITHOCTH.

OBJaeHNne yHUBEPCATbHBIMHA KOMMYHUKATUBHBIMHU J1€/iCTBUSMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ HUaliora W/uin
JUCKYCCUM,  BBICKa3blBaTh  HUjeH, (GOPMYJIHpPOBATH CBOM  MPEIJIOXKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TNpPE3CHTalel pe3ybTaTOB IO3HABATEIBHON NESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BHITIOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIIEAOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOro MpoeKTa U (POpMYIUPOBATH BHIBOJIbBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NMO3ULIHMMU B
X0J1e 00CYX/IeHUsI U 0OMEHAa MHEHUSIMH.

OBJajieHNe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU AeCTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIHHYIO
NeATEeNbHOCTb, ompejensis e€ I1edd W 3ajlaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOJUMOCTU KOPPEKTHPOBATH MpejiaraeMblii  ajlropuT™M JIEUCTBUI TpHU



BBINIOJJHEHUN YYEOHBIX M HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Hambojee
3¢ }exTuBHBIN crnoco0 HMX pemeHuss ¢ Y4YETOM IOJYyYEHHs HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKHUX PEaKLUsX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITENIBHOCTH HA OCHOBE CaMOaHalIn3a 1
CaMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynapTaTbl OCBOCHHS Kypca «Opranudeckass XUMUS»)
OTpaXKaroT:

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KapPTUHBI MUPA, POJIY XUMHUU B IIO3HAHUU SBJICHUN IPUPOLBI,
B (OpPMUPOBAaHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYyHKIHMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs] MPAKTUYECKHUX 3a7a4 U IKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37J0POBBIO M MPUPOJHOM Cpefie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAralOIINE TMOHATUS (XUMHUYECKUH DIIEMEHT, aToOM, JJICKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMHUYECKASI
CBSI3b, CTPYKTypHas ¢opmyisia (pa3BEpHyTass M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJISIpHbIA O0BEM, YIIIEpOAHbIN CKeNeT, QyHKUMOHAIbHAS TPYIINa, paguKall,
U30MepUsl, U30MEPBI, TOMOJIOTHYECKUHN P, TOMOJIOTHY, YTIIEBOLOPOAbI, KUCIOPOA U
a30TCOJEpIKAIME COCAUHEHUSA, MOHOMED, IMOJIUMEDP, CIPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUsS CTPOCHUS
opranndeckux BemectB A. M. byTinepoBa, 3aKOH COXpaHEHHs MacChbl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JIe)KalMe B OCHOBE IIOHUMAaHUS TNPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX
ABJICHUH, (PAKTOJIOTMYECKHE CBEJEHUSI O CBOMCTBaxX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCMOJb30BaHUU BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON NEATEIIbHOCTU YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE MNPU3HAKU TOHSTHUA,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIB30BATh COOTBETCTBYIOLIUE IOHATHUS IIPU
OINMCAHUU COCTABA, CTPOEHHUS U IMPEBPALICHUN OPTaHUYECKUX COCAUHEHNM;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJB30BATh XUMHUUYECKYI0 CHUMBOJIUKY JJIS
COCTaBJICHUS MOJICKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaLIEHHOM)
dbopmMysl  OpraHMYeCKMX BEIIECTB W YPAaBHEHUN XHUMHUYECKUX pEaKIuH,
U3rOTABIMBATh MOJEIN MOJIEKYJ] OPraHUYECKUX BELIECTB Ul WJUIIOCTPALUU UX
XMMHUYECKOIr'0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS;



c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K OINpeAeIEHHOMY
KJIacCy/Tpynne COEJUHEHUN (yIJIeBOJOPOAbl, KHUCIOPOA U a30TCOoJepKallue
COCIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEIUHEHUS), JaBaTb MM Ha3BaHUA 110
cuctematnueckoil Homenknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUS OTHAEJbHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, MPOMMWIIECH, AalleTHJIEH,
ATWICHIJIMKONb, TNIHLIEPUH, (eHoN, (popMmanbaerui, aueTaablIeruja, MypaBbUHas
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmani, eJUTi0JI03a, TIUIKH);

c()OPMHPOBAHHOCTh YMEHHMsI ONpPEAENSATh BHABl XHUMHYECKOM CBSI3H B
OpraHUYECKUX COECIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c()OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKEHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa mist 00bsICHEHUS! 3aBUCHUMOCTH CBOWCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUSI MAcCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX KIACCOB
OpraHUYEeCKUX BEIeCTB (METaH, 3TaH, dTUIICH, IPONUJICH, alleTuiIeH, OyTaaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH3051, METaHOJ, 3TAHOJI, STUIEHTJIUKOJIb, TTULEPUH, (HEHOI,
aneTalbJIeru, MypaBbiuHasl U YKCYCHasl KMCJIOThI, [JII0K03a, Kpaxmal, eJUII0103a,
AMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh N€HETHYECKYIO CBSI3b MEXAY HUMHU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX pEakUuid C HCIOIb30BaHUEM
CTPYKTYPHBIX (pOpMYI;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJOPOIHOTO
CBIpbst (HE(Thb, MPUPOAHBIN I'a3, YTOJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHUECKOE
IIpUMEHEHUE POAYKTOB NepepadbOoTKH;

c()OPMHUPOBAHHOCTh YMEHUWA TPOBOAUTH BBIYUCIECHHUS 10 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
pEeakLUy 0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 UCXO/IHBIX BELECTB
VI MPOAYKTOB PEAKILIUHN);

c(OPMHPOBAHHOCTh YMEHHMH BIJIAJIETh CUCTEMOM 3HAHU OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MIPU U3YyUYEHUU BELIECTB U
XUMHUYECKUX SIBJICHUN (HaOJII0eHNE, U3MEPEHUE, SKCIEPUMEHT, MOJIETIMPOBAHUE),
UCIIOJI30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JUIsl NPUHATHS pEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUN COOJIIOaTh PaBUIIa MOJIb30BAHUS XUMHYECKOM
NOCYJI0M M J1abopaTOpHBIM OOOPYJIOBaHMEM, a TakKKe MpaBWia OOpallleHHus c
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHSIMH IO BBIIOJHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIPEBpalIECHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUU, NOJIyYEHUE
ATUJICHA U U3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIUN OPTraHUYECKUX BEIIECTB,
JieHaTypalusi 0eJIKOB IPU HArpeBaHUU, LIBETHBIE peaKlui OCJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKM O€30MacCHOCTU TMpu OOpallleHUH C BEIIeCTBAMU U
na0opaTopHbIM  00OpY/IOBaHUEM, TMPEJACTABIATH PE3yJbTaThl XUMHUUYECKOTO
JKCepUMEHTa B (opMe 3amucu ypaBHEHHM COOTBETCTBYIOUIUMX PpEAKIUNA U
(hopmyIHpOBaTh BHIBO/BI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUECKYIO
uHpoOpMaLNIO, TMOJYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEACTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);

chOpMUPOBAHHOCTh  YMEHHMIl  CcOOJIIOJaTh  MpaBWia  JKOJOTMYECKU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0POBbSl U OKPY’KAIOIIEH NPUPOJHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OMPEACICHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMbica nokazarens [IJIK, mosicHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W MPEJOTBPAIlCHUSI HUX BPEJHOrO BO3JACHCTBHUS HA OpPraHu3M
YeJI0BEKa;

U1l 00y4YaronIuXcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIIETBIX W CIAa0OBUIAIIMX OOyYaloIMUXCS: YMEHHE HCHO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmyi.

B TemaTndeckoM IUIaHUPOBAHUU OTPaXeHO (HOPMUPOBAHHE CIETYIOLIUX
JTUYHOCTHBIX PE3YJIbTATOB:
1. rpa:kIaHCKOro BOCIIUTAHMS:
1.1 oco3Hanus OOYyYaIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX TMpaB M
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY;
1.2 mpencTaBieHusl O COUUANBHBIX HOpMaX M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJUICKTHBE;
1.3roTOBHOCTH K COBMECTHOM TBOPUYECKOHN AESATEILHOCTU IMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;
1.4 cnocoOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PA3IMUYHbIX BUJIOB YUEOHOU €S TEILHOCTH;
2. IATPHOTUYECKOT0 BOCTIUTAHNSL:



2.1 IEHHOCTHOT'O OTHOIIECHUS K UCTOPUUYECKOMY M HAyYHOMY HACIIEIHIO
OTCYECTBCHHON XHMMH;

2.2 yBa)xeHHUs K Mpolleccy TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CThb Pe3yjbTaT
JUINTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPYy/Aa YUYEHBIX U MPAKTUKOB,;

2.3 uHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUYECHUH U MOCIEAYIOIIEM
aHanu3e MH(POpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3. 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

3.1 HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

3.2 cmnocoOHOCTH OLEHUBAaTh CHUTYallMHM, CBA3aHHbIE C XUMUYECKUMHU
SABJICHUSIMH, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpaIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

3.3 TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MTOCTYIIKM CBOMX TOBapULIEH
C MO3UIMNA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUM 3THUX
MOCTYTKOB;

4. popMupoBaHus KyJIbTYPbI 310POBbSI:

4.1 moHMMaHUWS UEHHOCTEW 3J0pPOBOTO W 0Oe€30MacHoro obpasa >KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

4.2 coOmroaeHus: mpaBuil 0€30MacCHOTO OOpallleHHsl ¢ BEIECTBaMU B OBITY,
MOBCEITHEBHOM )KU3HU U B TPYAOBOU AEATEIBHOCTH;

4.3 MOHMMAaHUS UEHHOCTU MPaBWJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacCHOro MOBEACHUS B CUTYAIIHIX, YTPOKAOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

4.4 oco3HaHUsSI TOCHAEJACTBUM W HENPUATUS BPEIHBIX MPUBBIUCK
(ynotpe06ieHust ankorosisi, HApKOTUKOB, KypeHUs1);

S. TpyA0BOrO BOCIIMTAHMSA:

5.1 KOMMYHMKAaTUBHOM KOMIETEHTHOCTH B Yu€OHO-HCCIEA0BATEIhCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NEATEeNbHOCTH;

5.2 yCTaHOBKM Ha AKTHMBHOE y4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay
COITMAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

5.3 uHTepeca K NpaKkTUYECKOMY U3YyUEeHUIO Mpodeccuil pa3auyHoOro poja, B
TOM YHCJI€ HA OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

5.4 yBaxeHus K Tpydy, JTOASIM Tpylda U pe3yiabTaTaM TPYyA0BOU
NeATEeNbHOCTH;

5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBHAYaJIbHOW TpPaeKTOpPUHU
oOpazoBaHus, Oyaymied npodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX



IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpeOHOCTEeM 00IIECTBa;
6. 3K0/10rH4eCcKOro BOCIIUTAHUS:

6.1 »sKojoruuecku 1EeIecooOpa3HOro OTHOIICHHS K MPUpPOAE, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

6.2 MOHUMaHUs TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX TPOOIIEM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOITHON U COLMATILHOM CpEJIbl;

6.3 oco3HaHUsA HEOOXOIMMOCTH HMCHOJIB30BaHUSA HOCTMIKEHHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATBHOTO MPUPOJOTOIb30BaAHNS;

6.4 aKTMBHOIO HENPUATUA ICUCTBUM, MPUHOCIIIUX BpPEI OKPYNKAOUIEH
MPUPOJIHON cpelie, YMEHUs MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

6.5 Hamuuus Pa3BUTOrO HKOJIOTUUECKOTO MBIIIJIECHUS, 3KOJOTHYECKOU
KyJbTYpbl, OINbITa JAESATEILHOCTH HKOJOIMYECKOM HaMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIbHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTUU

xemooOuu;
7. HIEHHOCTH HAYYHOI'0 NO3HAHMSA:
7.1copmupoBaHHOCTH MUPOBO33PEHH, COOTBETCTBYIOILLETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

7.2 moHUMaHMs CHeUU(PUKN XUMUU KaK HayKd, OCO3HaHUS €€ POk B
(GOpMHpPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3[JaHUU LIEJIOCTHOIO
IIpEACTaBlICHUs 00 OKpY>KAalOUIEM MHpE KakK O €IMHCTBE IMPHUPOAbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pELIeHWHU NPoOJIEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

7.3 yOexn€HHOCTH B 0CO0O0M 3HAYMMOCTH XHUMHH JJIi COBPEMEHHOM
LIMBWIN3ALMN: B €€ TYMaHUCTUYECKON HAIIPABIECHHOCTH U BA)KHOU POJIA B CO3JaHUN
HOBOM ©0a3bl MaTepualbHOW KYJIbTYpbl, pEIICHUH TJI00aIbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, IUILEBON U
HKOJIOTMYECKON 0€30IacHOCTH, B PA3BUTHM MEAMUIMHBI, O00ECIEYEHHH YCIOBUMN
YCHEMIHOTO TPY/Ja U 3KOJOTNYECKH KOM(POPTHON KUZHH KaKIOTO YjieHa OOLIECTBA;

7.4 €CTECTBEHHO-HAyYHOM IPaMOTHOCTH: NTOHUMAHHs CYHIHOCTH METOJIOB
MO3HAHUs, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BAaTh
MOJIy4aeMble 3HAHMS IS aHaldu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOLIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS JIeJ1aTh 00OOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAYUYHBIX (DAKTOB U UMEIOIIUXCS JJAHHBIX C IIEIbI0 OJIYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

7.5 crmocOOHOCTH CaMOCTOSITEILHO HMCIIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peajbHbIX JKU3HEHHbBIX CUTYaIUsX;



7.6 uHTEpECA K MO3HAHUIO U UCCIIET0BATEILCKOMN 1€ TEIIbHOCTH;

7.7 TOTOBHOCTM M CHOCOOHOCTH K HEMNPEPhIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

7.8 wuHTEepeca K OCOOEHHOCTSIM Tpyla B pa3iInuHbIX cdepax
poeCCUOHANILHON JIESITEIIbHOCTH.
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HMpuioxenue 1
Kpurepuu u HopMbI onleHMBaHUs padoT no xumuu ydamuxcs 10-11
KJIACCOB.

OueHKa YCTHBIX OTBETOB.
OrMeTka «5» - CTaBUTCA B TOM Clly4ae, €CIM yYallUKCA MOKa3bIBAET BEPHOE
NOHUMAaHUE  XUMHUYECKOM  CYIIHOCTM  pacCMaTpUBAaeMbIX  SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH, MHAET TOYHOE OIPEAECICHUE WU
HCTOJIKOBAHHE OCHOBHBIX IOHSTHI, 3aKOHOB, TEOPH, a TakXke IMPaBUIbHOE
ONpEJEICHNE XUMUYECKUX BEJIWYUH, WX €JHHHI] U CIOCOOOB H3MEpPEHHS;
MPaBUJIBHO BBINIOJIHAET YEPTEKHU, CXEMbl W TpadHKH; CTPOUT OTBET IO
COOCTBEHHOMY IUJIaHY, COIPOBOXKIAET paccka3 HOBBIMHM INpUMEpPaMHU, YMEET
NPUMEHUTh 3HAHUS B HOBOM CHUTyalldd WPU BBINOTHEHUU MPAKTUYECKUX
3a/laHUl; MOYKET YCTAaHOBUTH CBSI3b MEXIY HM3yYa€MbIM U paHee H3yYEHHBIM
MaTepuaJioM IO KypCcy XHMHH, a TaK XK€ C MaTepualioM, YCBOCHHBIM I10
U3YYEHUIO IPYTUX MPEIMETOB.
OrMeTka «4» - CTaBUTCS, €CIM OTBET YYEHHKA YJIOBIETBOPSET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha «5», HO JaH 0€3 UCII0JIb30BaHMs COOCTBEHHOTO IJIaHa,
HOBBIX MpUMEpOB, 0€3 NpUMEHEHUs 3HaHU B HOBOM CHUTyaunuu, 03
UCIIOJIb30BaHUSl CBSI3€M C paHee W3YYEHHBIM MaTepHaOM, YCBOEHHBIM IIpH
U3YYEHUH APYrUX NPEeIMETOB; €ClIM yYallHiics JOMYCTUI OJHY OLIMOKY WM He
Oonee JABYX HENOYETOB M MOXET KX HCHOPABUTh CAMOCTOSITEIBHO HWIIU C
HEOOJIBIION MOMOIIBIO YUUTETIS.
OrMeTKka «3» - CTaBUTCS, €CIIM yYalMHCs MPABUIBHO OHUMAET XUMUYECKYIO
CYLIHOCTh pacCMaTpUBAaE€MbIX SBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCSL OTAENbHbIE MpOoOEedabl B YCBOEHHMM BONPOCOM Kypca XUMHUHU, HeE
MPENSATCTBYIOIIUE JaIbHENIIEMY YCBOEHUIO MPOrPaMMHOI0O MaTepuasna; yMeeT
OPUMEHATh MOJIyYEHHbIE 3HAHWS TPU PELlIEHWHM MPOCThIX 3a4ad ¢
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTpyIHSAETCA NpPU PEUICHUW 3ajad,
TpeOyroux npeoOpa3oBaHusi HEKOTOPHIX (POPMYI;JOMYCTHII HE Oojee OJHOU
rpy0oii OlIMOKY U IBYX HEJIOUETOB, HE O0siee 0HOU rpyO0ol U OJTHOM He TpyOoit
omuOKu, He OoJiee NBYX-TpeX HE rpyObIX OmMUOOK, OHOU HE Ipy0oi OOk 1
TPEX HEOUETOB, JOIYCTUI YETHIPE WIH MSITh HEJAOUYETOB.
OTMeTKa «2)» - CTaBUTCS, €CJIM YYAIUKCA HE OBJIae]l OCHOBHBIMU 3HAHUSIMU U
YMEHUU B COOTBETCTBUH C TPEOOBAHUSMHU MIPOTrPaMMBbl U JIOIYCTUJT OOJIbIIIE
OLIMOOK ¥ HEJ0YETOB, YEM HEOOXOAMMO ISl OLIEHKH «3» .
OuneHka nuCbMeHHBIX pPadoT.
OtmeTka «5» cTaBuTCs 32 pabOTy, BHINOJHEHHYIO MTOJIHOCTHIO 0€3 OIIUOO0K U
HEJI0YETOB.
OtrMmeTka «4» cTaBUTCA 32 pabOTY, BBIIOJHEHHYIO MTOJIHOCTBIO, HO TIPH
HaJIM4YMU B HEW He OoJiee 0HOM IpyOoid OMIMOKHM M OJJHOTO HeJoYeTa ; He Ooee
TpPeX HEJJOUETOB.
OtrMeTKa «3» CTaBUTCS, €CIIU YUYEHUK BBIITOJIHUWII IPaBUIBHO HE MeHee 2/3 Bcell
paboThl WK JOIYCTUII HEe Oosiee OJHOM rpy0oil OIMOKY U ABYX HEJOUETOB, HE



OoJiee oiHOM TpyOOi 1 0JTHON HerpyOoi omuOKu, HE Oosiee TpeX HErpyObIxX
omuOO0K, OJTHON HErpyOol OMMOKU U TPEX HEAOUETOB, TPU HATUYUHU YEThIPEX-
MATH HEJI0YETOB.

OTMmeTKa «2) CTaBUTCS, €CIU YUCIIO OITMOOK U HEJIOYETOB MPEBLICKIIO HOPMY
OILICHKU «3» WJIA BBHIMOJIHEHO MPaBWIbHO MeHee 2/3 Bcel paboTHhI.

OuneHka KOMOMHHUPOBAHHBIX KOHTPOJIBLHBIX PadoT.

[Ikana nepeBoaa B NATUOATUILHYIO CUCTEMY OIIEHKU

OtmMmetka «5» ctaButcs 3a BeinojiHeHue 90-100% paboTsl.

OtmMmetka «4» ctaBuTcs 3a BeinosiHeHue 70-89 % paboThr;

OtmeTtka «3» craBurcs 3a BeinonHeHHe 50-69%

OtMmeTKa «2» cTaBHTCA 3a BeITOJHEHNE MeHee 50%,

KpuTtepuu onieHnBaHusi TeCTOBBIX KOHTPOJbLHBIX Pa0oT.

[IIkana nepeBoia B NATUOATUILHYIO CUCTEMY OIIEHKU

OtMmetka «5» ctaButcs 3a BeinojHeHue 90-100% paboTsl.

OtmMmetka «4» ctaBuTcs 3a BeinojHeHue 70-89 % paboThl;

OtmeTtka «3» craButcs 3a BeinonHeHHe 50-69%

OtMmeTKa «2» cTaBHTCA 3a BeITOJHEHUE MeHee 50%,

Kpurtepuu onieHnBaHus IKCNIEPUMEHTAIBHBIX YMeHNH (J1a0opaTopHbIe 1
NpaKkTU4ecKue 3aJaHus).

OT1MmeTKka «5» cTaBUTCS e€clii padO0Ta BHIMOJHEHA MOJHOCTHIO U IPABUIILHO,
cieNaHbl MPaBUWIbHbIE HAOIIOJEHUS U BBIBOJIbL;

AKCHEPUMEHT OCYIIIECTBIIEH MO IUIAHY C YYETOM TEXHUKH 0€30MaCHOCTH U
mpaBuil pabOTHI C BEllleCTBAMU U 000pPYJOBAHHUEM;

MPOSIBJIEHBI OPTraHU3AIMOHHO - TPYJOBBIE YMEHUS, MOJIEPKUBAIOTCS YUCTOTA
pabouero Mecta U Mopsa0K (Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCSI PEaKTUBBI)
Ot1MmeTka «4» cTaBUTCS e€clii padoTa BBIMOJHEHA NPABUIBHO, CICIAHbBI
MpaBUJIbHBIC HAOIOIEHUS U BBIBOJIbI, HO MPU 3TOM SKCIEPUMEHT MPOBEJIEH HE
MOJIHOCTBIO WJIW JOMYIIIEHBI HECYIIECTBEHHbIE OMUOKHU B paboTe C BEIIECTBAMU
1 000pyIOBaHUEM.

OtmeTka «3» CTaBUTCS e€clii padoTa BBHIMOJHEHA MPABUILHO HE MEHEE YeM
HAIOJOBUHY WM JIOMYyIIEHA CYIIECTBEHHAs! OIIMOKA B XOJI€ HKCIIEPUMEHTA B
00bsicCHEHUH, B 0(hopMIIeHUU PabOTHI, B COOTIOICHUH MPABUI TEXHUKU
0e30MacHOCTU Ha paboTe C BellleCTBaMU U 000pyAOBaHUEM, KOTOpas
UCIIPaBIIAETCS MO TPEOOBAHUIO YUUTENS

OTMmeTKa «2) CTaBUTCS €CIU JOMYIIEHBI 00Jiee ABYX CYIIECTBEHHBIX OIIMOOK B
XO0J1€: IKCIIEPUMEHTA, B O0BSICHEHUH, B 0DOpMIIEHUU PabOTHI, B COOIOICHUU
MpaBUJI TEXHUKHU 0€30MAaCHOCTHU MPHU pabdOTe C BElIECTBAaMU U 000PYAOBaHUEM,
KOTOpbIC yUaIIUHCA HE MOXKET UCIIPABUTH JIaXKe M0 TPeOOBAHUIO YUUTENS.
OuneHka NpoeKTHLIX padoT.

OT1MmeTKa «5) CTaBUTCS €CIU LIeNb YETKO CPOpMYTUpOBaHA U YOETUTEIHHO
o0ocHoBaHa. [IpencraBieH pa3BepHyThIH IJIaH JOCTHXKEHUS LIENU MPOEKTA.
Tema npoekTa packpbiTa MOJTHOCTHIO U UCUEPIIHIBAIOIIIE.

Pabota coaepkuUT 10CTaTOYHO MOJHYI0 UH(GOPMAIIUIO U3 PA3IMYHBIX



UCTOYHUKOB. [IpencraBien aHanu3 cUTyalui, CKJIabIBaBIINXCS B X0O/I€
paboThl, cIeTaHbl HEOOXOUMBIE BBIBOJIbI, HAMEUYEHBI MEPCTIEKTUBBI PAOOTHI.
Pabota oTiinuaeTcsi TROPUYECKUM MOJX0/10M, COOCTBEHHBIM OPUTHHATBHBIM
OTHOIIIEHUEM aBTOpa K ujee npoekra. Pabora oTianvaeTcss 4eTKUM U
rPaMOTHBIM O()OPMIIEHUEM B TOYHOM COOTBETCTBUU C YCTAHOBJICHHBIMU
npaBuiiaMu. BeICTymieHE COOTBETCTBYIOT TPeOOBAHUSIM MPOBEICHUS
MPE3CHTAI[MU, OHO HE BBIILIO 32 PAMKHU PErjiaMeHTa, aBTOP BJIAJICET KyJIbTYypOl
OOIlIeHHS C ayAUTOPUEH, MPE3EHTAIMS XOPOIIO MOATOTOBIEHA, aBTOPY YJaJI0Ch
3aMHTEPECOBaTh ayAuTOpHI0. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (3CTETUYEH, YJI00EH B UCTOIb30BaHUU, COOTBETCTBYET
3asIBJICHHBIM LIETISIM).

OT1meTka «4» cTaBUTCS eciau 1elb chOpMylIHpoOBaHa, HO HE OOOCHOBaHA.
[IpencraBneH KpaTkhil IUIaH JOCTMKEHUS LEIM NOpoeKTa. Tema IpoekTa
packpeiTa HE TMOJHOCTHIO. PaboTra CcOmEepKUT HE3HAUUTEIBHBIA 00BEM
MOAXOJs1eH HHPOPMAITUU U3 OTPAHUYEHHOTO YHCJIA OJHOTUITHBIX UCTOYHUKOB.
[IpencraBnen pa3BepHyThI 0030p paOOThI MO TOCTUKEHUIO IEIEH, 3asBICHHBIX
B 1mpoekte. PabGora camocTosTeNnbHas, JAEMOHCTPUPYIOIIAS CEPHhE3HYIO
3aMHTEPECOBAHHOCTh aBTOPa, MPEANpPUHSATA MOMbITKA MPEACTABUTH JTUYHBIN
B3IJISI HA TeMY MPOEKTa, MPUMEHEHBI AJIEMEHTHI TBopYecTBa. lIpeanmpuHsThI
MONBITKA 0GOPMUTH PabOTy B COOTBETCTBHM C YCTAHOBJICHHBIMU IMpaBUIIAMH,
npuaaTh €l COOTBETCTBYIOUIYIO CTPYKTYpYy. BBICTyIUIEeHUE COOTBETCTBYIOT
TpeOOBaHUAM MPOBEJCHUSI MMPE3EHTAIMK, OHO HE BBIILIO 32 PAMKHU PErJIaMEHTa,
HO aBTOp HE BJIAJICET KYJbTYpOM OOIIEHUS C ayquTopueil (yMeHrue OoTBeYaTh Ha
BOIIPOCHI, JI0KA3bIBaTh TOUKY 3peHUs). [IpOAYKT HE MOTHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KadyecTBa

Otmetrka «3» cTaBUTCA €clid 1elib CHOPMYJIUPOBAHA HEYETKO JHOO He
chopmynupoBana. [lpeacTaBieHHbIM TJIaH HE BEAET K JOCTIXKEHUIO IIEJIH
npoekta. Tema mpoekra packpeita ¢parmeHTtapHo. bonbimas 4acth
MpeACTaBIeHHON UH(OPMALIMK HE OTHOCUTCS K TeMe paboThl. AHAIN3 3aMEHEH
KpaTKUM OMHMCAHUEM X0J1a U IOpsiKa paboThl. ABTOp MPOSIBUI HE3HAUUTEIHHBIHN
UHTEpEC K TeMe MpPOeKTa, HO HE MPOJEMOHCTPUPOBAT CAMOCTOSITEILHOCTH B
paboTe, HE MCIOIB30BAI BO3MOXXHOCTH TBOPUYECKOTO Moaxoja. B nucbmeHHoOM
4acTu pabOThl OTCYTCTBYIOT YCTAHOBJICHHBIC MpaBWJIAMH TOPSAOK M YETKas
CTPYKTypa, JONyIIeHbl OMmHUOKK B odopmieHun. BricTymnenue He
COOTBETCTBYET TpeOOBaHUSAM MpPOBEAEHUS Mpe3eHTaluuu. [IpoeKTHBIH TPOIYKT
HE COOTBETCTBYET TPEOOBAHUSIM KauecTBa (3CTETHKA, YA0OCTBO UCTIOJIb30BAHMUS,
COOTBETCTBHE 3aSBJICHHBIM IIEJI5IM)

Ouenka yMeHHil peliaTh pacyeTHbIE 3a1a4M.

OTmeTKa «5» CTaBUTCS €CIIM B JIOTUYECKOM PACCYXJICHUU U PEHICHUU HET
omuOO0K, 3a7ja4a pelieHa paiuoHAIbHBIM CIIOCOO0M;

OTmeTKa «4» CTaBUTCA €CIU B JIOTUYECKOM PACCYXKJIEHHH W PELICHUS] HET
CYIIIECTBEHHBIX OIIUOOK, HO 3ajjaya pelieHa HepaluoHaIbHBIM CIIOCOOOM, HIIH
JOMYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OITUOOK.



Ot1meTka «3» CTaBUTCS €CIU B JJOTMUECKOM PACCYKJICHUH HET CYIIECTBEHHBIX
omuOO0K, HO TOMYIIleHa CYIIeCTBEHHAs OlIMOKa B MaTeMaTHYECKUX pacyeTax.
OT1MmeTKa «2» CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE ONIMOKHU B JIOTUYECKOM
paccy X J€HUU U B PEUICHUU.

OueHka yMeHHil pelIaTh IKCIIEPUMEHTAJIbHbIE 3a1a4H.

[Ipu oueHke A3TOrO0 yMeHUs CJIEAYEeT YUYUTHIBATh HAOMIOJAEHUS YUYUTENS U
MPEABSABISIEMbIC YUAITUMCSI PE3YJIbTAThI BHIMIOJHEHHUSI OTIBITOB.

OTrmeTka «5» CTaBUTCA €CJIM IUIaH PEIICHUsl 3aJayd COCTaBIIEH MPaBUIILHO,
OCYILIECTBIICH MOAOOP XUMUUYECKUX PEAKTHBOB U OOOPYJIOBAaHMS, JAHO IMOJTHOE
O0OBSICHEHUE U CJIeJIaHbl BHIBOJIBI.

OTmeTka «4» CTaBUTCS  €CIU IJIAaH  PEHIEHUS COCTABJICH  MPABUIIBHO,
OCYILIECTBJICH MOJ00P XUMHUUYECKUX PEAKTUBOB U 00OPYIOBAHUS. JIOMYIIECHO HE
0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUHU U BBIBOJIAX ).

OTmeTKa «2) CTaBUTCS  €CIU IJIAaH  PEIIEHUS COCTABJICH  MPABUIBHO,
OCYILIECTBJICH TMOAOOpP XMMHYECKUX PEAKTUBOB U OOOPYJIOBAaHMS. JOMyIIeHA
CyIlleCTBEHHasl OlIM0OKa B 00OBSICHEHUH U BBIBOJIAX.

OrMeTKa «2» CTaBUTCS €CIIM JOMYLIEHbl JBE€ M Oojiee OWMOKKA (B IUIaHe
pelieHus, B moa00pe XUMUYECKUX, PEaKTUBOB U 000PY/I0BaHUs, B O0OBICHEHUHU
Y BBIBOJIAX).

Ouenka pedepara.

N3noxxeHHoe mNOHUMaHUE pedepaTta Kak IEJIOCTHONO aBTOPCKOTO TEKCTa
OTpeNeNAeT KPUTEPUH €TI0 OLEHKH:

- HOBU3HA TEKCTA;

- 000CHOBaHHOCTbH BBIOOpAa UCTOYHUKA;

- CTENIEHb PACKPBITUS CYLIHOCTH BOIMPOCA;

- coOmroieHust TpeboBaHUM K 0(hOopMIIEHHUIO.

HosusHa tekcra:

a) aKTyaJdbHOCTh TEMBI UCCIIEIOBAHUS;

0) HOBHM3HA U CAMOCTOSATEIBHOCTh B TOCTAHOBKE MPOOIEMBbI, (OPMYyIUPOBAHUE
HOBOT'O aCTEeKTa U3BECTHOU MPOOJIEMBI;

B) yMeHUE paboTaTh ¢ JUTEPaTypoOl, CUCTEMATU3UPOBATh U CTPYKTYpHUPOBATH
Marepuar;

') CAMOCTOSITEIBHOCTh OLICHOK U CYXJICHUM;

1) CTUJIEBOE €IMHCTBO TEKCTA, €IMHCTBO KaHPOBBIX YEPT.

CreneHb pacKpbITHS CYIIHOCTH BOIPOCA:

a) COOTBETCTBHUE IIaHA TeMe pedepara;

0) COOTBETCTBHE COJIEpKaHUs TEME U IJIaHy pedepara;

B) IIOJIHOTA U ITyOMHA 3HAHMI 110 TEME;

r') yMeHue 000011aTh, A€NaTh BHIBOJbI, COMOCTABIISITH PA3JIMUHbIE TOYKHU 3PEHUS
10 OJIHOMY BOIIPOCY

O060CHOBAaHHOCTbH BHIOOPA UCTOUHHKOB:



a) OIIEHKA MCIOJIb30BAHHOM JIUTEPATYphI: MPUBJICUCHBI T HaNOOJIee U3BECTHBIC
paboThl MO TeMe HcCieAoBaHus (B T.4. XKYpHAJIbHbIC MyOJIMKAIMKU TOCIETHUX
JIET, IOCJIEIHUE CTATUCTUYECKUE JaHHBIE, CBOJKHU, CIIPABKU U T.1.).
CobOmroaenue TpeboBaHUM K 0()OPMIICHHUIO:

a) HACKOJIbKO, BEpPHO, O(POPMIICHBI CCBHUIKM Ha HCMOJIB3YyEeMYIO JIUTEpPaTypy,
CIIUCOK JUTEPATYyphl; 0) OlIEHKAa TPAaMOTHOCTU U KYJbTYPhI U3JOKEHUS (B T.4.
opdorpaduueckoi, MyHKTYalMOHHOW, CTUIMCTHYECKON KyJbTYpbl), BIaJCHHUE
TEPMUHOJIOTUEH;

B) cobOutofieHue TpeboBaHuii kK 00bEMyY pedepara.

VYyamuiica npeactasisieT pedepar Ha PELEH3UI0 HE MO3JHEE YKA3aHHOIO CPOKa.
JI1s1 yCTHOTO BBICTYIUIEHHS ydamemycs 1octatoyHo 10-20 MunyT.

OTmeTka «5» CTaBUTCS €CIU BBITIOJHEHBI BCE TPEOOBaHUSA K HAMMCAHUIO U
3amuTe pedepara: o6o3HaueHa mpodiiemMa WU OOOCHOBaHA €€ AaKTyalbHOCTH,
clenaH KpaTKUM aHalu3 pa3IudyHbIX TOYEK 3pPEHUS Ha PacCMaTPUBAEMYIO
npoOjieMy M JIOTMYHO H3JI0K€Ha COOCTBEHHAs MO3UIMS, CHOPMYIHPOBAHBI
BBIBOJIbI, TEMa pACKphITa TMOJHOCTBIO, BBIJAEPXKAH O0O0BEM, COOJIOJIEHBI
TpeOOBaHUA K BHEHIHEMY OG(OPMIIEHUIO, JlaHbl TPABWIbHBIE OTBETHI Ha
JOTIOJTHUTENIbHBIE BOTIPOCHI.

OT1MmeTKa «4» CTaBUTCS €CJIU BHINIOJIHEHBI OCHOBHBIE TpeOOBaHUs K pedepaTy u
€ro 3alllUTe BBHIMIOJIHEHBI, HO MPU 3TOM JAOMYIIEHbI HEeNOYETH. B yacTHOCTH,
MMEIOTCS HETOYHOCTHM B HB3JIOKEHHHM MaTepuana; OTCYTCTBYET JIOTHMYecKast
MOCJIEI0BATENILHOCTh B CYXKACHUSX; HE BbIIEpkKaH 00bEM pedepaTa; UMEIOTCS
ynyuieHus: B oOpMIIEHUH; Ha JOMOJIHUTENbHBIE BOMPOCHI MPU 3aLIUTE JaHbI
HETIOIHBIE OTBETHI.

OtmeTrka «3» CTaBUTCS €CJIM UMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHuil Kk pedepupoBannio. B yacTHOCTH: TeMa OCBeleHa UMb YACTUYHO;
JonyIleHbl (haKTHYeCKUe OMMOKU B coJiep:KaHuu pedepara Ui Mpu OTBETE HA
JIOTIOJIHUTEIIbHBIE BOTIPOCHI; BO BpPEMsI 3aIlIUTHI OTCYTCTBYET BBIBOJ.

OTmeTka «2» CTaBUTCA €CJIU TeMa pedepaTra HE pacKpbiTa, OOHAPYKUBAETCS
CYIIIECTBEHHOE HEIIOHUMAaHUe MPOOIEeMbl

[Ipu oueHke y4dyeOHBIX JOCTHKEHUW YyUalllUXCS MPUMEHSIETCS KpUTEpHUaabHas
CHUCTEMa OLICHUBAHUS

1o NATHOAUIBLHOM 1IKaje (oTMeTKa «1» He cTaBUTCS ):

Kpurepuu olieHKH yCTHOTO OTBETA.

OtMmeTka «5» cTaBUTCS, €CIU:

[

OTBET ITOJIHBIA U ITPABUJIbHBIA HA OCHOBAaHUY U3YUYECHHBIX TEOPHUI;

[

Marepuan W3JIOXKEH B JIOTHYECKOW TMOCIE0BATeIbHOCTU, JUTEpPATypHBIM
SI3BIKOM;

[

OTBET CaAMOCTOATEIbHBIM.

OtMmeTka «4» CTaBUTCS, €CIIH;



OTBET MOJIHBINA U MPABWIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPU;

[ ]

MaTepUall MU3JIOKEH B ONPEACICHHOW JIOTHUYECKOW MOCJIEI0BATEIBHOCTH, MPHU
3TOM

JOMYILEHbI JIBE-TPU HECYILIECTBEHHBIE OIIMOKH, UCIIPABICHHBIE MO TPEOOBAHUIO
YUUTEISL.

OtMmeTKa «3)» CTaBHUTCS, €CIIH:

[ ]

OTBET MOJIHBINA, HO MIPU ATOM JIOMYIIEHA CYIIECTBEHHAS OIINOKA;

[ ]

WJIM OTBET HETOJIHBIN, HECBSI3HBIM.

OTMeTKa «2)» CTaBHUTCS, €CIIH:

[ ]

IpU OTBETE OOHAPYKEHO HEMOHUMAHHUE YYallUMCS COJEp>KaHUsl Y4eOHOTO
MaTepuaa;

[ ]

WU JIONMYIIEHbl CYIIECTBEHHbIE OIIUOKH, KOTOpBIE YyYAIlIMICS HE MOXKET
HCTIPABUTH TIPHU

HABO/JIAIINX BOMIPOCAX YUUTEIS;

[ ]

100 NpU OTCYTCTBUM OTBETA.

OueHka 3KCIEPUMEHTAIBHBIX YMEHU.

OueHka CTaBUTCA Ha OCHOBAaHMM HAOMIOJNEHUSI 3a YYallUMHUCS B XOJE
BBITIOJTHEHUSA

MPaKTUYECKON pabOThl U MUCHbMEHHOTO OTYETA 3a paldoTy.

OtMmeTKa «5)» cTaBUTCS, €CIIH:

e paboTa BBIMOJHEHA MOJHOCTHIO W 0€3 OMHUOOK, ClIeNIaHbl MPaBUIIbHbBIC
HaOJIIOJICHUS U BEIBOJHI;

® DHKCIEPUMEHT OCYLIECTBIEH MO IUIaHYy C Yy4eTOM TpeOOBaHUM TEXHUKU
0€30IMaCHOCTH U MPABUII

paboOTHI ¢ BElIeCTBAMH U 000PY/I0BAaHHUEM;

® MPOSBJIEHBI OPraHU3ALNOHHO - TPYJIOBbIE YMEHUS, NOJAEPKUBAIOTCA YUCTOTA
Y TOPSJIOK Ha

pabodeM mecTe, SKOHOMHO UCIOIb3YIOTCSl PEAKTHUBBI.

OtmeTKa «4» CcTaBHUTCS, €CIIH:

e paboTa BHITIOJIHEHA MMPABUIIBHO, C/IeJIaHbl TPAaBUJILHBIC HAOIIOICHHS U BBIBOIHI,
HO IPHU 3TOM

AKCIIEPUMEHT MPOBEICH HE MOJTHOCTHIO;

® WK JONYIIEHbl HECYIIECTBEHHbIE OMMOKM B paboTe C BEHIECTBAMH WU
000py1I0BaHUEM.

OtMmeTKa «3» CTaBHUTCS, €CIIH:



e paboTa BBINOJIHEHA MPABWIHLHO HE MEHEE, YEM HAIOJIOBUHY,

® WJIM JIONYIIEHA CYIIECTBEHHAs! OIMOKa B XOJI€ SKCIIEPUMEHTA, B O0OBSICHEHHH,
B o(hopMIIeHUN

paboThl, B COOJNIOJEHHWU MPaBWI TEXHUKUW OE30MACHOCTH MpU padoTe C
BEIIIECTBAMU U

000py10BaHUEM, KOTOPAsi UCIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

OTMeTKa «2)» CTaBHUTCS, €CIIH:

® JIONYyIIEHBI ABe (M 0oJiee) CYyIIeCTBEHHbIE OMIMOKH B XOJIe DKCIIEPUMEHTa, B
OOBSICHEHHH, B

obopMIeHHH PabOThI, B COOJIIOACHUM TTPAaBUJI TEXHUKH 0€3011aCHOCTH, KOTOPHIE
yyaluncs He

MOXET UCIIPABUTH JaKe M0 TPEOOBAHUIO YUMUTEIIS;

e paboTa HE BBINOJHEHA, y YyYalllerocs OTCYTCTBYET SKCIEPUMEHTaJbHbIC
YMEHHSI.

3

[Ipu o1ieHMBaHUU UCMIOIB3YETCS CIEAYIONIAs IKAJIa:

J1J1st TecTa u3 msTH BOMPOCOB

HET OIIMOOK — OIIEHKA «5»;

OJTHA OITMOKa — OILIEHKA «4»;

JIBE OITMOKH — OIICHKA «3»;

TpU OIHMOKU — OLIEHKA «2».

Jlnsa Tecta u3z 30 BOIpoCOB:

25—730 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;

12—18 npaBUIBLHBIX OTBETOB — OIICHKA «3»;

MEHbIIE 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2.
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