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IHosicHuTeIbHASA 3aMIUCKA
Pabouas nporpamma paspaborana Ha ocHOBe DenepaabHOro rocyaapcTBEHHOTO 00pa30BaTeIbHOIO
cragaapra @I'OC COO u cOOTBETCTBYET:

«  @enepadbHOMY TOCYIAPCTBEHHOMY O00pa3oBaTeIbHOMY CTaHOAPTy CpPEOHEro oOIero
oOpa3oBaHUs, YTBEPKICHHOMY mpukazoM MunoOprayku Poccum ot 17.12.2012r. Ned413 ¢
W3MEHEHUSMH U JIOTIOJTHEHUSAMH;

« nucbMy MuHucrepctBa oOpazoBaHus u Hayku P® ot 28 oxtsa6ps 2015 Ne08-1786 «O
pabouunx mporpamMmax y4eOHbBIX PEAMETOBY,

* aBTOPCKOH mporpamMme Mo XUMHUH, pa3paboTaHHOW K auHUM yueOHMKOB O.C.I'abGpuensina,
UMEIOIUXCA B (heiepalibHOM TIEPEYHE M PEalTi3yeMbIX B IITKOJIE;

+ 00pasoBaTelbHOM ITporpaMmme 0OCHOBHOTO o01ero oopazoBanus mkoiasl MAOY COI Nel5

« yueOHOMY many mkoJsl MAOY COII Nel5

« (eneparbHOMY NEPEUHIO YICOHUKOB;

Cpoxk peanmmzaruu mporpammel — 1 Ton, kypc paccuntad Ha 34 yaca (1 waca B Hemenro). 2 Jaca
OTBOJUTCS Ha UTOTOBOe MoBTOpeHue. lIporpamma peanusoBana B yuebHuke O.C.I'abpuensiHa —
Xumus, 10 kimace M IIpocsemenune 2021.

OO0uasi xapakTepucTHKA y4e0HOI 0 nmpeamera.

OCHOBHBIMH l'IpO6J'IeMaMI/I XUMHHU SBJIAIOTCA HU3YUCHUC COCTaBa U CTPOCHUA BCIIIECTB,
3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHHS, KOHCTPYHPOBAHHE BEILECTB C 33JaHHBIMU CBOWCTBaMH,
UCCIIeIOBaHUE 3aKOHOMEPHOCTEM XMMHYECKHUX MPEeBpalICHUN U MyTel ympaBieHHUS HUMH B LENIX
MOJIy4YeHUsI BEIEeCTB, MaTepPHaJiOB, PHEPIHMHU BECh MaTepuaj CTPYKTYPHUPOBAH MO ILIECTH OJOKaM:
MeTopl MMO3HAHUSI BEIIECTB M XUMHUYECKHX SBJICHHH. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMUMU;
BemectBo; Xumuueckas — peakuusi;  OJJEMEHTapHbIE  OCHOBBI ~ HEOPraHMYECKOHW  XHUMUHU;
[lepBoHauanbHble MpeICTaBICHUS OO0 OpraHMYECKUX BellecTBax; XHUMHS U KHU3Hb. Pabouas
[porpaMMa KOHKPETHU3HPYET COJep)KaHue CTaHAapTa, JaeT MPUMEpPHOE pachpeesieHne y4eOHBIX
4acoB M0 pasJieiaM Kypca U PeKOMEHIyeMYI0 IOCIIeI0BaTEeIbHOCTh U3YUEHHUsI TEM U Pa3JIENIOB.

B paboueil mporpamme HanuIM OTpa)K€HUE e M 3aJauyd W3yYeHUs XUMHHM Ha CTYNEHU
MOJIHOTO 00111ero 00pa3oBaHusl, U3JI0KEHHbIE B MOSICHUTENbHOU 3amucke [IpumepHOil mporpaMmsl
o XUMHU. B Hell Tak ke 3a7105KeHbl BOBMOKHOCTH MPEyCMOTPEHHOTO CTaHIapTOM (pOpMHUpPOBAHUS
y oOy4aromuxcsi o0mey4eOHbIX YMEHUI U HABBIKOB, YHHUBEPCAJIbHBIX CHOCO0AaX AEATEIBbHOCTU U
KITFOYEBBIX KOMIIETEHITHIA.

[lpuHnuner  oTOOpa  OCHOBHOIO M JONOJHUTENBHOTO  COJIEP)KAaHUS  CBSI3aHBI  C
MIPEEeMCTBEHHOCTBIO IIeJiell 00pa3oBaHUs Ha Pa3IMYHBIX CTYIEHSX U YPOBHAX OOydeHUS, JIOTUKOM
BHYTPUIIPEIMETHBIX CBSI3€H, a TaK K€ BO3PACTHBIMU OCOOCHHOCTSIMH YYaITUXCS.

OTOT KypC pa3BUBACT JIMHUIO O6y‘leHI/I$I XHUMHUH, HAYATYIO B OCHOBHOH IIIKOJIE U IMOCTPOCH 110
KOHICHTPUYCCKOMY IIPUHIHITY.

YueOnsbIit MaTepruall HAYUHACTCA C Han0oJIee BAKHOTO pasaeiia, Kacaromerocst TCOpETHICCKUX
BOIIPOCOB OpF&HH‘ICCKOﬁ xuMmuu. B Hagane HU3YUCHUA KypCa ydalluecsd IMoJIy4aroT IICPBUYIHYIO
I/IH(I)OpMaI_II/IIO 00 OCHOBHBIX MOJIOKESHHSIX TCOpUU XUMHUUCCKOTO CTPOCHU, TUIIAX U30MCPUHN
OpraHu4e€CKuX BCUICCTB, UX KJ'IaCCI/I(bI/IKaI_II/II/I, HU3Yy4alOT OCHOBBI HOMCHKJIATYPHEI U THUIIBI XUMHWYCCKUX
peaxunﬁ. HpI/I JalbHEUIIEM H3JI0KeHUHN Marepuaia 00 OCHOBHBIX KJIaccax OPraHNYCCKUX BCIICCTB
HCIOJIB3YIOTCA 3HAHUA U YMCHUS yHAIIUXCA 11O TCOPUU CTPOCHUA U peaKHHOHHOﬁ CIIOCOOHOCTHU
OpraHu4YCCKUuxX COCIMHEHUH.



3axnrounTenbHas TeMa Kypca «bHoornyecky akTUBHBIE BEILIECTBAy MTOCBSIIEHA 3HAKOMCTBY C
BUTAaMHHAaMH, (pepMEHTaMH, TOPMOHAMHU U JiekapcTBaMu. Ee 11enp — nokas3are y4anmmcs BAXKHOCTb
3HAHUN 110 OPraHUYECKON XUMHUHU, UX CBA3b C XKU3HBIO, CO 3/I0POBBEM M HACTPOECHUEM Ka)J0T0
yesoBeka. B xone usydeHust Kypca npeaycMOTpPEHbl IEMOHCTPALMOHHBIE U Ja0OPAaTOPHBIE OIBITHL,
MpaKTUYecKue padorT.

Lenu u 3aaun peann3yeMoil IporpamMmmsl :

- dbopMHpOBaHHME Y YyYAIIUXCA EIWHOW IIEJTOCTHOM XMMHYECKOW KapTHHBI MHUDA,
o0ecrieyeHrne MPEeeMCTBEHHOCTH MEXKIy OCHOBHOM M CTapIIeH CTYNEHIMH 00yUSHHS

- OCBOCHHE BaXHEWIIMX 3HAHUI 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XMMHUHU, XUMHUYECKOH
CHUMBOJIUKE;

- OBJIAJICHWE YMEHUSIMH MPHMEHSTH TOJydeHHBIE 3HAHUS U OOBSICHEHUS Pa3HOOOpPa3HBIX
XAMUYECKUX SIBJICHUH W CBOICTB BEHIECTB, OICHKH POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH M TOJyYeHUH HOBBIX MaTEPHUAJIOB;

- copmHpoBaTh y yyaluXxcs MPECTABICHUE O BaXKHEHIINX OpPraHMYECKUX BELIECTBAX U
MaTepuagax Ha MX OCHOBE, TaKMX, KaK YKCyCHasl KHMCJIOTa, METaH, 3TUJIEH, alleTUJieH, OeH30ll,
3TaHOJ, KHUPbI, MbLIA, IJIIOKO3a, caxapo3a, Kpaxmaj, KIeTdyaTrka, O€JIKHM, HCKYCCTBEHHbIE W
CUHTETUYECKUE BOJIOKHA, KayUyKH, MJIACTMACCHI;

- pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTENIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
rpoLecce MPOBEACHHS] XUMUYECKOTO SKCIEPUMEHTa, CAMOCTOATEIBHOIO MPHOOPETEeHUs 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH ITOTPEOHOCTSIMU;

- IIPOCKTUPOBAHNE W pealu3alusi BBITYCKHUKAMU OCHOBHOM ILKOJIBI  JIMYHOM
00pa3oBaTeIbHON  TpaeKTOpuH: BbIOOp Tpodmis oOydeHHs B CTapmied IIKOJIEe  WJIH
poheCcCHOHAITBHOTO 00Pa30BaATEIBLHOTO YIPEIKICHNUS,

- IPUMEHEHME MOJYYEHHBIX 3HaHUN U yMEHUI AJ1s1 0e3011acHOr0 MCHOJIb30BAHUS BEIIECTB U
MaTepHalioB B OBITY, CEIbCKOM XO35ICTBE M Ha MPOU3BOJCTBE, PEIIECHUS NMPAKTHUUECKUX 3a7ad B
MIOBCEJHEBHON JKWU3HHU, MNPEAYNPEKICHUS SBICHUH, HAHOCSAIIUX Bpel 3J0pPOBBIO 4YEJOBEKa U
OKpy»KarolleH cpeze

e o0ecneYynThb y yyalllUXCsl IOHUMAHUE BaXKHEHIINX XMMUYECKUX MOHATHH: yriepoIHbIi
CKeJleT, (PyHKIMOHAJIbHAs IPYIIa, U30MEPHsl, TOMOJIOTHs;

L4 o0ecreuYnTh YCBOCHHUEC YyYalllUMHUCIA OI[HOﬁ N3 OCHOBHBLIX Teopnﬁ XUMHHU — TEOpUU
CTPOCHHA OPIraHUYCCKUX COCHHHeHHﬁ;

L4 HAaVIUTDL IIPUMEHATHL YXKC HMCIOIIUECA 3HaHUuA 10 XUMHU B HOBOH CUTyalluu:
IMPUMCHUTCIIBHO K U3YUCHUIO OpFaHH‘ICCKOﬁ XHUMHUH,

¢ HAYYUTh NPUMEHSTH MMOJTYYECHHbIC 3HAHUS U YMEHHUs JUIs 6€30MaCHOTO MCMOJIb30BaHUS
BEIIECTB M MaTEepPHAJIOB B OBITY, CEIHCKOM XO34HCTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX
3a/la4 B MIOBCETHEBHOM KU3HU, IPEIYIPEKICHUS SIBICHUM, HAHOCSIIUX BpPeJ] 3I0POBBIO YeJIOBEeKa U
OKpY’Karoleu cpene.
- BOCIHUTaTh YOEKJIEHHOCTh B TO3UTUBHOW POJM XUMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOJIMMOCTH XHWMHUYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M OKpYKaromien
cpene;

Coaepsxkanue Kypca u ero mecro IIporpamma paccumrana Ha 34 yaca B X Kiacce, U3 pacdera - 1
y4eOHBII Yac B HENeNI0, U3 HUX: JUIS MPOBEIECHUS KOHTPOJBHBIX - 2 Yaca, IPAaKTHYECKUX paboT — 2
4acoB.



LleHHOCTHBIE OPHEHTHUpPHI COACPXKAaHUS Kypca  XHUMHHU  CHOCOOCTBYIOT (POPMHUPOBAHUIO Yy
yJaluxcs EHHOCTHBIM OTHOIIEHHSM K OKpyXaromeMmy Mupy. OpHeHTHPBI MPEICTaBIISAIOT cO00i
TO, 4Yero Mbl CcTpemMumcs aoctuyb. [Ipm 3TOM Bemyumyro posiib B Kypce  XMMHM HIPArOT
MO3HABATEIbHBIC LIEHHOCTH, TAaK KaK JaHHBIA y4eOHBIH MpEeaMeT BXOJUT B TPYIITY IMPEJIMETOB
II0O3HABAaTCJIBbHOI'O IHWKIJIA, I'JIaBHas IICJIb KOTOpI)IX - I/ISYLIGHI/IC HpI/IpOI[I)I. OCHOBy IIO3HABATCIIBHBIX
HeHHOCTeI\/JI COCTAaBJIAKOT Hay‘-IHBIG 3HaHUA, HaquHe METOAbI ITIO3HAHUA, a ICHHOCTHBIC OpI/IeHTaHI/II/I,
dbopMHpyeMBbIC y yYaIIUXCS B MPOIECCe M3YUCHHS XHMHH, TPOSBISIOTCS B MPU3HAHUU IIEHHOCTH
Haquoro 3HaHuA, €ro HpaKTH‘IeCKOﬁ 3HAa4YNUMOCTHU, [[OCTOBepHOCTI/I, IICHHOCTHU XUMHUYCCKUX
METOI0B UCCIICAOBAHUA HpI/IpOI[BI, IIOHNUMAHHUU CJIIOKHOCTH U HpOTHBOpG‘IHBOCTI/I caMoro Hpouecce
IIO3HAHUS KAK U3BCYHOI'O CTpeMJ'IeHI/ISI K HUCTHUHEC. B KaueCTBC O6T)CKTOB HCHHOCTGfI przza nu 6I>ITa
BBICTyrIaIOT TBOp‘IeCKaﬂ co3uaarciibHasA OCATCIBHOCTD, 3I[OpOBBII\/JI 06pa3 KHN3HHU, a IIECHHOCTHBIC
OpUEHTAllMH COLEpXKaHud Kypca XMMHM MOTYT paccMaTpuBaTbcsi Kak (OpMUpOBaHUE
YBa)KI/ITCJ'IBHOFO OTHOIICHUA K COSI/II[aTCHBHOﬁ, TBOp‘IGCKOI\/'I ACATCIIBbHOCTH, IIOHUMAHHC
HEOOXOJUMOCTH BECTH 3JI0POBBIM 00pa3 *KW3HHU, COOIOATh TUTMEHWYECKHE HOPMBI M TPaBUIIA,
CaMOOTIPENIEITUTRLCS C BEIOOPOM CBOeH Oymyied mpodeccuoHanbHON nesarenbHocTH. Kype xummm
o0nasaeT BO3MOXKHOCTAMU i1 (POPMHUPOBAHUS KOMMYHUKATHBHBIX IEHHOCTEH, OCHOBY KOTOPBIX
COCTaBJISIIOT TIpollecCc OOIIEHUs, TpaMOTHas pedb, a IEHHOCTHBIC OPHUEHTAIIMM HaIpaBJeHbl Ha
BOCIIUTAHHUC CTpeMHeHI/IH y yqanmxcs[ FpaMOTHO ITI0JIBb30BATHCA XI/IMH‘ICCKOﬁ TepMHHOHOFHeﬁ 158
CI/IMBOJ’II/IKOfI, BECTH qHaJIOT, BBICJ'IYH_II/IBaTB MHCEHUEC OIIIIOHEHTA, y‘IaCTBOBaTI) B }II/ICKyCCI/IH, OTKpI)ITO
BBIpaKaTh M OTCTaWBaTh CBOIO TOUKY 3peHHs. Kypc XuMum B HamOOJbIIEH Mepe MO CPaBHEHUIO C
IPYTUMHU  IIKOJIBHBIMA KypCcaMH HampaBlieH Ha (GOPMHUpPOBAHHUE IIEHHOCTHBIX OpHUEHTAIUN
OTHOCHUTEJIBHO OJIHOM W3 KJIFOYEBBIX KAaTErOpHil HPABCTBEHHBIX IEHHOCTEW — IeHHOCTH JKW3HU BO
BCEX €€ MPOSBIICHUAX, BKJIIOYAs MOHUMAHUE CAaMOIICHHOCTH, YHUKAJIbHOCTH W HEMNOBTOPUMOCTH
BCeW mpupoibl, BKIovas u Yenoseka. [{eHHOCTHBIE opueHTaNK, (GOPMUPYEMBIE B Kypce XHMHHU B
chepe ICTETHUECKUX IICHHOCTEH, TNPEIIoaraloT BOCIHTAHHE Yy YYAIIUXCS CIOCOOHOCTH K
BOCTIPUATHIO M TpeoOpa3oBaHWI0 B JKMBOM MPUPOJE MO 3aKOHAM KpacoThl, TapMOHHH;
ACTETUYECKOTO OTHOIICHUS K OOBEKTaM XWUBOW mpupojabl. Bce BhIie 0003HAYEHHBIE 1IEHHOCTH U
IIEHHOCTHBIE OPUEHTAIIMU COCTABIISIOT B COBOKYITHOCTH OCHOBY JJIsi ()OPMHPOBAHMS IIEHHOCTHOTO
OTHOIIIEHHUSI K MPHUPOJIE, OOIIECTBY, YSIOBEKY B KOHTEKCTE OOIICUETIOBEYSCKUX [ICHHOCTEH MCTHUHBI,
nobpa U KpacoTbl

[Iporpamma 6a3oBoro kypca xumun 10 kinacca oTpaskaeT COBpeMEHHbIE TEHACHIIUU B
IIKOJLHOM XHMHYECKOM 00pa30BaHUH, CBSI3aHHBIC ¢ pe(hOPMUPOBAHUEM CPETHEH IITKOJIBI.

IIporpamma

* MO3BOJISIET COXPAHUThH JOCTATOYHO LIEJIOCTHBIN U CUCTEMHBIN KypC XUMUWU;

* MpPEACTaBISAET KypC, 0CBOOOXKIEHHBIN OT U3JIUIIIHE CI0XKHOTO MaTepuana, s oTpaboTKu
KOTOPOTO TpeOyeTCsl HeMallo BpEMEHU;

* BKJIIOUAET MaTepHuall, CBA3aHHBIN C MOBCEIHEBHOMN KU3HBIO YEIIOBEKA;

* MOJIHOCTHIO COOTBETCTBYET CTAHIAPTY XUMUUYECKOTO 00pa30BaHUs CPEIHEN IIKOJIBI 6a30BOTO
YPOBHSL.

[lepBas uaes Kypca - 3TO BHyTPHUIIPEAMETHAS UHTETpallis y4eOHON AUCIUTIITUHBI « XUMHUSD.

Bropas unes kypca - MeXIpeIMeTHasi ECTECTBeHHOHAYYHAsI MHTETPallks, TO3BOJIAIONIAs Ha
XUMHUYECKOH 6a3e 00beTUHUTH 3HAHUS PU3UKU, OMOJOTHH, Teorpaduu, IKOJIOTUN B €MHOE
MMOHMUMAaHKE eCTECTBEHHOTO MUPA, T.€. C(HOPMUPOBATH €CTECTBEHHOHAYYHYIO KApTUHY MHpA.

TpeTbs unes Kypca - MUHTETpaIUsl XMMUYECKUX 3HAHUN C TYMAHUTAPHBIMU TUCIUILTAHAMHU:
HUCTOPUEN, INTEPATYPOU, MUPOBOM XY 0KECTBEHHOM KYJIbTYpOU. TE€OPETUUECKYIO OCHOBY
OpPraHMYECKON XUMHUU COCTABISIET TEOPUS CTPOSHUS B €€ KIIACCUYECKOM NMOHMMAHHHU - 3aBHCUMOCTH



CBOJMCTB BEILIECTB OT UX XMMHUYECKOI'O CTPOEHUS, T.€. OT PaCIOJIOKEHUSI AaTOMOB B MOJIEKYJIAX
OpraHMYECKUX COEAMHEHUN COTJIaCHO BAaJEHTHOCTH. B copepkaHuu Kypca cenaH akleHT Ha
IIPaKTUYECKYIO 3HAUUMOCTb yueOHOro Marepuaina. [loaToMy n3ydeHue npencraBuTene Kaxxaoro
KJlacca OPraHUYECKUX COEIMHEHUN HAUMHAETCS C IPAKTUUECKON MOCHUIKH - C UX MOJIy4EHUS.
XUMHYECKUE CBOMCTBA PaCCMaTPUBAIOTCS CYI'y00 MparMaTHUeCcKy - Ha MPEIMET UX MPaKTUYECKOTO
pUMeHeHHs. B 0CHOBY KOHCTpyHpOBaHUs Kypca M0JI0kKeHa UJiesl O MPUPOIHBIX HCTOYHUKAX
OpraHMYECKUX COCAMHEHUN U UX B3aMMOIIPEBPALICHUSIX, T.€. UI€HU TEHETUYECKOU CBSI3U MEXTY
KJIaCCaMU OPraHUYECKUX COCIUHEHUN.
OO01mey4eOHbIe yMeHNSl, HABBIKH U CIIOCO0BI e TeJIbHOCTH.
JlesiTenbHOCTh yuuTeNiss B OOY4YeHMH XUMUU B CpelHed (TOJIHOHM) MIKOJE JI0JDKHA OBITh
HaIpaBJIeHa Ha JIOCTHKEHUE 00YUaIOIIUMHUCS CIEAYIOIINX JTIUYHOCHHBIX PE3YIbmamos:

® B YEHHOCMHO-OPUEHMAYUOHHOU cghepe — YyBCTBO TOPAOCTH 32 POCCHHICKYIO
XMMHMYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LI€JICYCTPEMIEHHOCTb;
® B mpyoosoi cghepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpPY JajibHemen

00pazoBaTesIbHON U TPO(PECCHOHATIEHON TPACKTOPUH,
® B no3HasamenbHolU (KOCHUMUBHOU, UHMELIeKMYalbHol) chepe — yYMEHHE YIPaBIIATh
CBO€H MO3HABaTEILHOMN NEITEILHOCTRIO.
Memanpeomemuvimu  pe3yibmamamu  OCBOSHUS  BBITYCKHUKAMH  OCHOBHOW  IIIKOJIBI
MPOTPaMMBI TI0O XUMUU SIBJISTFOTCSI:
® JCIOJIb30BAaHUE YMEHHI M HABBIKOB PA3MYHBIX BUIOB TMO3HABATEIHLHOUW NEATEIHHOCTH,
MPUMEHEHUH OCHOBHBIX METOJIOB TIO3HAaHUs (CHCTEeMHO-MH(GOPMAIIMOHHBIN aHaJIH3,
MOJENIUPOBAHNE) ISl U3YUCHHSI PA3TIUUHBIX CTOPOH OKPYXKAIOUIeH 1eHCTBUTEIBHOCTH;
® CIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpauuid: (OopMyIHpOBaHUE THIIOTES,
aHaJIU3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTeMaTHU3alls, BbISIBICHHUE NMPUYMHHO-
CIIEICTBEHHBIX CBSI3€H, IIOKUCK aHAJIOTOB;
e yMEHHE TEeHEpUPOBaTh HUIEH U ONPENeNATh CpEeACTBAa, HEOOXOIUMBbIE Uil HX
peanuzanuy; ,
® yMEHHE ONpPENeNATh LENU M 3aJaud AESITeIbHOCTH, BBIOMPATh CPEICTBAa pealln3aluu
LEeIH U IPUMEHSTh UX Ha MPAKTHUKE;
® CIOJIb30BAaHHUE PA3JIMYHBIX HUCTOYHUKOB JISl TMOJNYYEHHUS XMMUYECKOM HHQpOpMAaIHH,
MMOHMUMAaHKE 3aBUCUMOCTH COJEpKaHUs U GOPMBI Mpe/ICTaBIeHUs UHPOPMALIMK OT Lefeit
KOMMYHHKAIIMH U apecarTa.
B oOnactu mpeomemmnvix pesynromamoe W3yueHUE XUMUU MPENOCTABISAECT YUYEHUKY
BO3MOXHOCTh Ha CTYIEHU CpeiHero (MoJHOoro) obmiero oopa3oBaHusi HAYYUTHCS:
e B IO3HABaTeJIbHOU cepe:
a) 1aBaTh OIpEeeICHHs U3yYCHHBIM MOHSITUSM;
OTHCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITENILHO MPOBEICHHBIE IKCIEPUMEHTHI, UCHIOIb3YS
JUIS TOTO €CTECTBEHHBIN (PYCCKUil, pOJHON) SI3BIK U S3bIK XUMHH,
B) OIIUCHIBATh M PA3NMyUaTh U3yYCHHBIE KIACCHl HEOPTaHUYECKHX M OPraHUYeCKUX COCIUHEHHH,
XUMHYECKUE PEAKIIHH;
T') KITacCCU(UIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;
1) HA0MIOIaTh JAEMOHCTPUPYEMbIE M CaMOCTOSTENBHO TPOBOJMMBIE OTBITHI, XUMHYECKUE
peaxiuu, MpoTEeKAIOIINe B IPUPOJE U B OBITY;
€)enatb BBIBOJBI M yMO3AKJIIOUEHUS U3 HAONMIOACHUN, M3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEW, IPOTHO3UPOBATH CBOMCTBA HEW3YYEHHBIX BEIIECTB [0 AaHAJIOTUHU CO
CBOMCTBaMH U3y4YECHHBIX;
) CTPYKTYypUPOBATh U3Y4YCHHBIN MaTepuan,
3) HHTEPIPETHPOBATH XUMUUIECKYIO HH(DOPMAIIHIO, TOJTYYEHHYIO U3 JPYTUX UCTOYHHUKOB;
M)OIMUCBHIBATh CTPOEHHWE AaTOMOB DJJIEMEHTOB |—4-r0 MEepHUOIOB C HCIOIH30BAHHEM
ANIEKTPOHHBIX KOH(PUTYpaIHil aTOMOB;
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K) MOJIEIMPOBATh CTPOEHUE MIPOCTEHIINX MOJIEKYJI HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB,
KPUCTAILIOB;
® B YEHHOCMHO-OPUEHMAYUOHHOU Cghepe — AHAIM3UPOBATH M OLEHHUBATH IMOCIEICTBHUS
JUI OKpYXarolel cpeapl ObITOBOW W IPOM3BOACTBEHHON JAEATEIbHOCTU YEJIOBEKA,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB;
® B mpyoosoll chepe — MPOBOJIUTH XUMHUSCKUN IKCTICPUMEHT;

® B cohepe uszuueckoil Kyibmypbl — OKa3blBaTh MEPBYIO MOMOIIb MPH OTPABJICHUSIX,
0Korax u Apyrux TpaBMax, CBsA3AaHHBIX C BCIIECCTBAMHU u Ha60paTOpHI)IM
o0opynoBaHuEM;

1. lHo3uaBarTejabHbIE.

YMEHHE CaMOCTOSTEIbHO U OCO3HAaHHO OPraHU30BbIBATh CBOIO MTO3HABATENIbHYIO I€ATEIBHOCTD B
COOTBETCTBUU C 33/IaHHOM LIETIBIO;

YMEHHUE OTIPEACIATh CYIIHOCTHBIE XapaKTEPUCTUKHU U3y4aeMOro 00bhEKTa;

YMEHHUE OTPEACIIATh MPUINHHO-CIICICTBEHHBIE CBS3HM M HCTIOJIb30BaTh UX IS aHAJIN34;

YMEHHE CaMOCTOSITETFHO OCYIIECTBIISATh OTOOP KPUTEPHUEB TSI CPABHEHM S, COMTOCTABIICHHUS, OIICHKU
1 KJaccu(ukanuu 0ObeKTOB;

yYMEHHE CaMOCTOSITEIFHO CO3/1aBaTh AITOPUTM MO3HABATEILHOM JCATEIHPHOCTH JUISI PeITCHUS
TBOPYECKUX M TIOMCKOBBIX 33]1a4;

yMEHHUE MMPUMEHSTH dJIEMEHTapHBIC MPUEMBI UCCIIEIOBATEIBCKON JIEATEIHHOCTH,

YMEHHE C03/1aBaTh COOCTBEHHBIE MOJIEIH 0OBEKTOB, IPOIIECCOB U SIBJICHUM, TPOEKTHI KaK pe3yabTaT
HCCIIEIOBATENIbCKON AESITEIbHOCTH, B T.4. C UCIOJIb30BaHHEM MH(GOPMAITMOHHBIX TEXHOJIOTHA.

2. UndopManiuOHHO-KOMMYHHUKATHBHbBIE.

MOUCK HEOOX0AUMOM UH(POPMAIUH 110 33JaHHON TEME C UCIIOJIB30BaHUEM UCTOYHUKOB Pa3IMYHOTO
THUIIA;

U3BJIEYEHUE HEOOX0IMMOI HMHPOPMAIIMK U3 UCTOYHUKOB, OTIpE/ieSIeHUE TIePBOCTEIEHHOMN
nHpopMmaiuu;

nepeBoi THGOpMAIUU U3 OJJHOU 3HAKOBOM CHCTEMBI B JIPYT'YIO, a/IeKBATHYIO [T03HABATEILHOU U
KOMMYHHKATHUBHOM CUTYallUU;

yMEHHE pa3BEPHYTO 0OOCHOBBIBATh U APTyMEHTUPOBAThH CYXICHNUS;

yMEHHE CBOOOTHOM pabOThI C TEKCTOM Pa3HBIX CTHUJICH, BlIaJleHHe HaBbIKAMU PEIaKTUPOBAHUS
TEKCTa, CO3/1aHusl COOCTBEHHOTO TEKCTa;

MCI0JIb30BaHNE UH(OPMAIIMOHHBIX TEXHOJIOTHH U1 00paboTKU, Iepeaun, CUCTEMAaTH3aluH
nH(pOpMaLIUY, TPE3EHTALIMU PE3Y/IbTaTOB MO3HABATENFHON U MPAKTHYECKON AEITeIbHOCTH;
BIIaJICHUE OCHOBHBIMU BUAAMHU MTyOJIMYHBIX BBICTYIUICHUN.

3. PeduiekcuBHbIe.

MMOHUMAaHKEe IEHHOCTH 00pa30BaHus KaK CPeJCTBA Pa3BUTHS KYJIbTYPbl IMUYHOCTH;

00BEKTUBHOE OIEHUBAHUE CBOUX YU€OHBIX JOCTHKCHHM, TUHAMHUKYU PAa3BUTHUSI CBOUX JTMYHOCTHBIX
KauecCTB;

BJIaJICHUE HABBIKAMU KOJIJIEKTUBHOM JIEATEIbHOCTU B YaCTH OPraHU3allUy U y4acTus B HEM;
OIICHUBAHME U KOPPEKIIHsI COOCTBEHHOTO MOBEACHUS B MPAKTUUYECKON AEITETbHOCTU U
MMOBCETHEBHOM KU3HU;

OCO3HaHHE CBOEH HAIIMOHABLHOM, COIMANFHOM, KOH(PECCUOHATHHON TPUHAICKHOCTH;

YMEHHUE OTCTauBaTh CBOIO IPaXKIAHCKYIO MO3HUIIUIO;

OCYILIECTBIIEHHE 0CO3HAHHOTO BBIOOpA MyTel MPOI0JHKEHHS 00pa30BaHusI.



TpeOoBaHusl K YPOBHIO NOATOTOBKH y4amuxcs (pe3y/ibTaTaM 00y4eHHs ) 110 JaHHOMY
Kypcy.

B pesynbrate n3yuenus ganaoro npeameta B 10 kiacce ydanipecst TOJDKHBI:
3HATH/MIOHUMATH

- OCHOBHBIC TIOJIO)KCHHSI TEOPHH XUMHYECKOTO CTPOCHHS BEIIECTB, TOMOJIOTHIO,
CTPYKTYPHYIO H30MEPHIO;

- BaxHeHmme (yHKITMOHAIBHBIC TPYIIITEI OPraHMICCKUX BEIECTB;

- BWJBI CBs3eH (OIUHAPHYIO, JBOMHYIO, apOMATUYECKYI0, BOJAOPOIHYIO), HX AJICKTPOHHYIO
TPaKTOBKY U BIIUSHUE HA CBOHCTBA BEIIECTB;

- OCHOBHBIC TIOHSTHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHCHHIA: MOHOMEp, MOJIIMED,
CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPHU3alluU JIMHCHHAS, Pa3BETBJICHHAS W IPOCTPAHCTBEHHBIC
CTPYKTYPBI, BIUSHUAE CTPOCHHSI Ha CBOMCTBA ITOJIIMEPOB;

- CTPOCHHE, CBOWCTBA, NPAKTHYECKOE 3HAYCHUE TPEACIbHBIX, HENPEACTbHBIX H
apOMaTHYECKHX YIJIEBOJIOPOJIOB, OJHOATOMHBIX ¥ MHOTOAQTOMHBIX CITHPTOB, aJIbICTHIOB,
KapOOHOBBIX KHCJIOT, CIIOKHBIX 3(HUPOB, KUPOB, TIIFOKO3BI M Caxapo3bl, Kpaxmalia U IeJUTFOJIO3HI,
aMHHOB ¥ aMHHOKHCJIOT, OCIIKOB;

- 0COOCHHOCTH CTPOCHHMsI, CBOMCTBA, MPUMEHEHHS BAXXHEHIIINX MPEICTABUTENICH TIacTMAacC,
Kay4yKOB, TPOMBITIIUICHHYIO TTepepaboTKy HedTH, TPUPOTHOTO Ta3a;

- mpaBwia pabOThl C H3YYEHHBIMH OPraHWYECKHMMH BEIECTBAMH U OOOpYyIOBaHUEM,
TOKCUYHOCTH U MOXAPHYIO OMAaCHOCTh OPraHUYEeCKUX COeTUHEHUH.

Ymerb

- Pa3bACHATH HA IPUMEpaX MPUUYUHBI MHOT000pa3us OpraHM4ecKUX BEIIeCTB, MaTEPHAILHOE
€IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX BEILECTB;

- pa3bACHATh NPUYMHHO-CIEICTBEHHYIO 3aBUCHUMOCTb MEXAY COCTAaBOM, CTPOCHHEM U
CBOMCTBaMH BEILIECTB;

- TIOJIb30BaThCS CTPOCHHMEM, aHAIM30M M CHUHTE30M, CHCTeMaTu3aluei u o0oOiieHneM Ha
y4eOHOM MaTepuale OpraHndecKo XUMHUH;

- BBICKa3bIBaTh CYKJCHH O CBOMCTBAaxX BEIECTBA HAa OCHOBE MX CTPOCHHS U O CTPOCHHUH
BEIIECTBA 0 UX CBOMCTBAM;

- TPaKTHYECKU OMpENENATh HaJUu4He YTIepoja, BOJOPOJAa U XJIOpa B OPraHMYECKUX
BEIECTBA; OMPEACNATh MO XapaKTEPHBIM PEAKIHSIM HENpeAeTbHbIE COCIMHEHUS, OJJHOATOMHbBIE U
MHOTOATOMHBIE CHHUPTHI, (EHOJBI, aNbJETHAbl, KapOOHOBBIE KHCIOTBHI, YIIIEBOJbI, AMHUHBI,
AMUHOKHCIIOTHI U OETIKH.

Hcnonb3oBaTh npuodpeTeHHble 3HAHUSI U YMEHHSI B NMPAKTHYECKOH /1esiTeIbHOCTH U
IOBCEIHCBHOM KU3HM JIA:

- beszomacHoro oOparieHus ¢ TOPIOYUMHU W TOKCHYHBIM BEIIECTBAMH U J1a0OPaTOPHBIM
obopynoBaHueMm;

- DKOJIOTUYECKU TPAMOTHOTO TIOBEJICHHS B OKPYKaIOIIei cpeie;

- OI1eHKY BIUSHUS XUMHUYECKOTO 3arpsi3HEHUs OKPYKAIOIIEH cpeibl Ha OpraHu3M YeOBeKa
U JApyTHUe )KUBbIE OPraHU3MBbI;



- Kpurnyeckoil ONEHKHM AOCTOBEPHOCTH XMMHUYECKOW WHGPOpMAIUHU, TOCTYMAIONUX W3
pa3HbIX HCTOYHHUKOB;

- OOBsICHEHHS] XUMHUYECKHX SBJICHHA, TPOUCXOISIINX B IPUPOJIE, OBITY U MPOU3BOJICTBE;

- Ornpenenenuss BO3MOXKHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBPAIICHUN B Pa3IMUHBIX
YCHOBHUSIX U OLIEHKH MX MOCIEICTBUM.

- IlpuroToBneHus pacTBOPOB 3aJaHHON KOHIEHTPAIMK B OBITY M Ha MPOU3BOICTBE;

Co0Ja101aTh IpaBuIA:
e Tb B kabuHeTe npu 00pallleHNU C peaKTUBaMU U MOCY/OH;
® JIMYHOTO TIOBEJCHUS;
® OKa3aHMs NEPBOU MOMOIIH.

Kputepun oneHuBaHusi 3HAHWI, YMEHWiIi, HABBIKOB OOy4YalOUIMXCA TNPHUMEHUTEJIBHO K
pa3aIuvYHbBIM (popMaM KOHTPOJISI 3SHAHM.

B cootBercTBHU ¢ TpeOOBaHUSIMU CTaHAAPTAa 110 XUMUU U BBIOPaHHBIX U3 (heaepaibHOro
CIHCKa y4eOHHUKOB YUHUTEIb XUMUHU BO BPEMsI IPOBEPKU M KOHTPOJISL 3HAHUH 110 MIPEIMETY MOXKET
OPHUEHTHPOBATHCS HA CIEAYIOIIUE YPOBHU.

IlepBbIii ypoBeHD - penpoAyKTHBHbIN. BBITOIHEHNE ydallMMUCS 3aJaHUNA STOTO YPOBHS
OTMPAETCS] B OCHOBHOM Ha MaMATh. JJOCTHKEHHNE 9TOrO YPOBHS IIPEAIOJIAracT y YYaluxcs:

- 3HAHMC HAa3BaHUH OTACIBHBIX XUMUYECKUX DJIEMEHTOB, BEIECTB U PEAKIIH;

- YMEHHUE YCTHO WJIM MUCbMEHHO OIHUCHIBATh XMMHUYECKHUE (aKThl, TOHATHS UIH SBICHUS
(peakmun);

- IOHUMAaHUE POJIY, 3HAYCHHS WU IPUMECHEHHS OTIEIBHBIX XMMUYECKHUX BELIECTB WU
pEeaKIuii;

- IPUMEHEHNE XMMHUYECKON CUMBOJIMKH - XUMHUYECKHX 3HAKOB, (POPMyYJ U ypaBHEHMIA;

- 3HaHUE HEKOTOPBIX UCIOJIb3YEMBIX B XUMHUH IIPUOOPOB, yMEHHUE COOMPATh IIPOCTEHIINE U3
HUX U UCIOJIB30BATh IIPH BBINIOJHEHUH XMMHUYECKOTIO SKCIIEPUMEHTA.

JU1 MpOBEPKH 3HAHUN U YMEHHUH, COOTBETCTBYIOIIUX IIEPBOMY YPOBHIO, HCIIOJIB3YETCA
PENpONYKTUBHBIN BUJ 3alaHUH, IPEATIOIAraloliil BOCIPOU3BEACHNE YUAIlUMHUCS OTAEIbHBIX
3HaHui U ymeHuil. [IpoBepka nepBoro ypoBHs 3HaHUH JIETKO OCylIecTBIsAeTCA (hopMaMu
aBTOMAaTU3UPOBAHHOIO y4eTa.

Bropoii ypoBeHb - NPOAYKTHBHBIN. /l0CTIKEHNE ATOTO YPOBHS IPEAIOJIAraeT y yJaluXxcs:

- MOHUMaHue (HOPMYIMPOBOK BAKHEHIITNX XUMUUECKUX OHATUH, 3aKOHOB, TEOPUIA U
IIPUMEHEHHE UX B AHAJIOTUYHBIX CUTYalUsX;

- YMEHHE YCTaHABIIMBATh B3aUMOCBSI3b MEXy COCTABOM, CTPOCHUEM U CBOMCTBaAMU
XMMHMYECKUX BEIIECTB;

- YMEHHUE MPOBOJUTH PACUETHI 10 XUMUUYECKUM (popMysIaM U ypaBHEHUSIM;

- YMEHHUE CaMOCTOSTENIbHO IPOBOIUTh XUMUYECKUN IKCIIEPUMEHT 10 MHCTPYKIMH yueOHUKa
WIN N0 YKA3aHUIO YYUTENS U (PUKCUPOBATH €TO PE3YNIbTaThI.

Jlnist IpoBepKU yMEHHsI IPUMEHATh 3TH 3HaHUS B y4eOHOM NMpakTHKe UCIOIb3YIOTCS 3a1aHMs,
BBINIOJTHEHUE KOTOPBIX BO3MOYKHO HE TOJIBKO Ha OCHOBE IIAMSTH, HO U HA OCHOBE OCMBICIICHHS.
[TosTOMyY HapsAy ¢ NCUXOJOTMYECKON Olepanyel BOCIIPOU3BEACHUS IIMPOKO UCIIOJIb3YIOTCS
y3HaBaHUE U sIBIICHHE NepeHoca. [[1s BHIOIHEHUS TaKuX 3aJaHuii TpeOyeTcs 6osiee HanpsKeHHas
MBICIIUTENIbHAS AEATEIBHOCTD YJalUXCsl, YeM IIPU BBIIIOJIHEHUH 3aJaHUH Ha TIEPBOM YPOBHE.
Tperunii ypoBeHb - TBOpYECKHH. /JJOCTHKEHHE 3TOTO YPOBHS IIPEAIIOJIAraeT Y y4aluXCs:



- YMEHHUE MMPOTHO3UPOBATH CBOMCTBA XUMUYECKUX BEIIECTB HA OCHOBE 3HAHUS 00 UX COCTaBe
U CTPOCHHUH U, HA0OOPOT, MpeEroaraTh CTpOEHUE BEIIECTB Ha OCHOBE UX CBOMCTB;

- MOHUMaHue (PaKTOPOB, MO3BOJISIFOIIUX YIPABIATh XUMHYECKUMHU PEAKITUSIMH (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOAYKTA);

- YMEHHUE NMPOEKTUPOBATH, OCYIIECTBIATH XUMUYECKUN IKCIIEPUMEHT, a Takke GUKCUPOBATH
Y aHAJU3UPOBATDH €T0 PE3YNIbTAThI;

- YMEHHE OPUCHTUPOBATHCS B IOTOKE XUMUIECKOW HH(POPMAITUH, OTIPEICIISITh HCTOYHUKH
HeoOxoIuMoM nH(popMAaIHY, TIOTYJaTh €e, aHAIM3UPOBATh, JISIATh BEIBOJIBI HA €€ OCHOBE U
MIPEJICTaBIATh B COOTBETCTBYIONICH opme;

- YMEHHE 0CO3HABATh BKJIA] XUMHUHU B (POPMUPOBAHUE IIEIIOCTHON €CTECTBCHHO-HAYYHOU
KapTUHBI MUpA.

Jy1st mpoBEpKH 3HAHUM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHUS MPUMEHSThH X
B Y4eOHOM MPaKTUKE UCTIOJIb3yeTCsl peICKTUBHBIN BUJ 3aJaHHH, BBIMOJTHEHNUE KOTOPHIX ONTUPACTCS
Ha PEnpoIyKTUBHBIE 3HAHUS, HO TPEOYET TITyOOKOTO OCMBICICHUS, BJIAJACHHS JIOTHYECKUMU
MpueMaMH YMCTBEHHOM JESATEIHLHOCTH (aHATU3, CHHTE3, 0000IIeHIE, KOHKPETU3AIIUsI, CPAaBHEHHE,
abcTparupoBaHue, KJIacCU(PUKAI)

Ouenka "S" craBurcs B ciayvae:
1. 3HaHus, MOHUMAaHUSL, TJIyOMHBI YCBOCHHS 00yJaroIuMes BCero 00bEMa MporpaMMHOTO
Marepuana.
2. YMeHus BbIIEATH IJIaBHbIE TIOJIOKEHUS B U3y4YEHHOM MaTtepHalie, Ha OCHOBaHUHU (HaKTOB U
IpUMepPOB 00001IaTh, EJ1aTh BBIBOJIbI, yCTAHABINBATH MEKIIPEAMETHbBIE U BHYTPUIIPEIMETHBIE
CBSI3U, TBOPUECKH NPUMEHSET M0JIy4EHHbIE 3HAHUS B HE3HAKOMOW CUTYallUH.
3. OtcyrcTBUE OMIMOOK U HEOUETOB IPU BOCIIPOU3BECHUN U3YYEHHOTO MaTepUaa, IIpu YCTHBIX
OTBETaX YCTPAHEHHUE OTJICJIbHBIX HETOUHOCTEH ¢ IOMOIIBIO IOTIOTHUTENIBHBIX BOIIPOCOB YUHUTEIS,
COOJIIOICHHE KYJIbTYPbl MMCBMEHHON U YCTHOM peur, paBuil 0(pOpMIIEHHUS MUCbMEHHBIX padoT.

Onenka "4":
1. 3HaHue Bcero U3y4eHHOTO MPOrPaMMHOTO MaTepuaia.
2. YMeHHH BBIICISATH IIABHBIC MOJIOKEHHS B U3yYCHHOM MaTepualie, Ha OCHOBaHUU (aKTOB U
IPUMEPOB 0000IIATh, IENIaTh BHIBOJIbI, YCTAHABIMBATH BHYTPUIIPSIMETHBIC CBSI3H, TPUMEHSTh
MOJTyYCHHBIC 3HAHUS HA TIPAKTHKE.
3. He3nauuTenpHble (HErpyObIe) OMMOKHM U HETOYETHI TIPU BOCIIPOU3BEACHUU H3YUYEHHOTO
MaTepuala, coOJI0ICHUE OCHOBHBIX MPABHJI KYIbTYPhl IUCbMEHHON M YCTHOU PEYH, TIPABUIT
ohopMIICHHS TUCBbMEHHBIX PabOT.

Ouenka "3" (ypoBeHb IIpe/ICTaBICHHM, COUETAIOMINXCS C DJIEMEHTAMU HAYYHBIX TOHSATHI):
1. 3HaHKe ¥ YCBOEHUE MaTepHalla Ha YpOBHE MUHUMAIIbHBIX TPeOOBaHUI MPOTpaMMBbl, 3aTPyIHEHUE
MIPH CaMOCTOATEIHLHOM BOCIPOU3BECHHUH, HEOOX0JMMOCTh HE3HAYUTEILHOM MOMOIITH
npenoaaBaTesl.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHHU S, 3aTPyIHEHHUS TIPH OTBETAX HAa BUJOU3MEHEHHbIE
BOITPOCHI.
3. Hanuuwe rpy0oii ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEICHIUH U3YYEHHOTO MaTepuarna,
HE3HAYUTENIbHOE HECOOII0ICHIE OCHOBHBIX MPABUII KYJIbTYPhl MUCHbMEHHON M YCTHOW peuu, MpaBUil
oopMIIeHHS TUCEMEHHBIX padoT.



Onenka "2":
1. 3HaHMe U yCcBOEHUE MaTepuala Ha YpOBHE HUYKE MUHUMAJIbHBIX TPEOOBAHUI ITPOIPaMMBl,
OTJIeJIbHBIE IPECTABIIEHUS 00 U3yYEHHOM MaTepHalle.
2. OtcyrcTBHE YMEHUN paboTaTh Ha YPOBHE BOCIIPOU3BEIECHUS, 3aTPYAHEHUS [IPH OTBETaX Ha
CTaHJIapTHbIE BOIIPOCHI.
3. Hanmmune HeCKOIBKUX TPYObIX OIINOOK, OOJIBIIOTO YKCIIa HETPYOBIX MPH BOCIPOU3BEACHUH
M3Y4YEHHOI'0 MaTepuaia, 3HAaYUTEIbHOE HECOOIIOJEHHE OCHOBHBIX MTPaBUJI KYJIbTYPbl IUCbMEHHON U
YCTHOM peun, npaBuil 0(hOPMIICHHUS TUCbMEHHBIX padoT.
Onenka "1'":
CraButcs 3a IOJIHOE HE3HAHME U3YUYEHHOTO MaTepuaia, OTCYTCTBUE 3JIEMEHTAPHBIX YMEHUN U
HaBbIKOB.

YcTHBINA OTBET.
Ounenka "S" cTaBuTCS, €CIM YUCHUK:
1) Tloka3zpiBaet TiIy0OKO€ U MOJTHOE 3HAHUE U TIOHUMAaHKUE BCEro 00hEMa MPOrpaMMHOTO MaTepHaa;
IIOJIHOE MIOHUMAaHHE CYIIHOCTH PaCCMaTPUBAEMBIX ITOHATUH, SIBIICHUNA U 3aKOHOMEPHOCTEN, TEOPH,
B3aMMOCBSI3EH;
2) YMeeT coCTaBUTh MOJHBIN U MPAaBWILHBIN OTBET Ha OCHOBE M3YUYEHHOTO MaTepuaa; BBIJCIATh
TJIaBHBIE MTOJIOKEHUSI, CAMOCTOSITEIFHO MOATBEPKIaTh OTBET KOHKPETHBIMU TIPUMEPaMHU, (paKTaMu;
CaMOCTOSITEJIPHO U apTYMEHTHPOBAHO JIeaTh aHAIN3, 0000IIEH NS, BBIBO/IBI. Y CTAHABIINBAThH
MEXIIpeMETHBIC (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWI ) U BHYTPHUIIPEIMETHBIE CBSI3H,
TBOPYECKHU MPUMEHSTH MOTyUCHHBIC 3HAHUS B HE3HAKOMOM cutyanuu. [lociaemnoBarenbHo, 4ETKO,
CBSI3HO, 000CHOBAHHO M 0€301MO0YHO M3j1araTh y4eOHbIN MaTepHal; 1aBaTh OTBET B JIOTHYECKOM
MOCJIEIOBATEILHOCTHU C MCIOJIb30BAaHUEM MTPUHATON TEPMUHOJIOTHUH; AeTaTh COOCTBEHHBIE BBIBO/IBI;
(dhopMynupOBaTh TOUHOE OIPENEICHUE U UCTOJIKOBAHHE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHIL; IPU
OTBETE HE MOBTOPSTH JIOCIOBHO TEKCT Y4eOHUKA; U3JIaraTh MaTepHall IUTEPATyPHBIM S3BIKOM;
MPaBUJIBHO M 0OCTOSATENBHO OTBEYATh HA JOTIOJHUTENIbHBIE BOMPOCH! yuuTess. CaMOCTOSTENIbHO U
paloHaIbHO UCIOJIB30BaTh HATJISAHbIE TOCOOUS, CIIPaBOYHbIE MaTepUabl, ydeOHUK,
JOTIOTHUTEIBHYIO JTUTEPATypy, HEPBOUCTOUHUKH; TPUMEHSITh CUCTEMY YCIOBHBIX 0003HAYCHHH MPU
BEJICHUHU 3aIIMCEH, COMPOBOXK/IAIOIIMNX OTBET; UCIIOJIb30BaHUE JJIs JOKA3aTEIbCTBA BBIBOJIOB U3
HaOJIO/ICHUH U OIBITOB;
3) CaMocTOATEIHHO, YBEPEHHO U O€301IMO0YHO IPUMEHSET MOJyYeHHbIC 3HaHUS B PELICHUU
mpo0sieM Ha TBOPYECKOM YPOBHE; IOMyCKaeT He Oojiee OAHOTO HEJ0UYETA, KOTOPBIN JIETKO
UCIPABIIAET MO TPEOOBAHUIO YUUTES; UMEET HE0OX0AUMbIE HaBBIKH pabOThI ¢ Ipubopamuy,
YepTexKaMmu, CXeMaMU U TpaduKaMu, COMMYTCTBYIOIIMMU OTBETY; 3aIIUCH, COIIPOBOKIAIOIINE OTBET,
COOTBETCTBYIOT TPeOOBaHUSM.

Ounenka "4" cTaBuTCs, €CIM YUCHUK:

1) IToka3bIBaeT 3HaHUS BCETO M3YYEHHOT'O MPOrpaMMHOro Matepuaina. J{aét MoNHbIM U NpaBUIIbHBINA
OTBET Ha OCHOBE M3YUEHHBIX TEOPHil; HE3HAUUTENIbHbIE OIIUOKH U HEJOUETHI PH BOCIPOU3BEIECHUH
M3YYEHHOT'0 MaTepHaa, olpeieleHus MOHATHH Aajl HEeToJIHbIe, He0OIbIINEe HEeTOYHOCTH IPU
UCIOJIb30BAaHUU HayYHBIX TEPMUHOB MJIM B BBIBOJAX U 000OIIEHUAX U3 HAOII0IEHUH U OTIBITOB;
MaTepHall U3JaracT B ONPENEICHHOM JIOTHUECKOM MTOCIEI0BATENBHOCTH, IIPA 9TOM JOITyCKAeT OAHY
HerpyOyro oluOKy MM He 0osiee ABYX HEI0UETOB U MOXKET UX UCIPABUTh CAMOCTOSITENILHO MTPH
TpeGOBaHMU WM MPH HEOOIBILIONW MOMOIIM MPENOoAaBaTellsl; B OCHOBHOM YCBOUJ Y4€OHBIH
MaTepHal; MOATBEPKAAET OTBET KOHKPETHBIMM IIPUMEPAMU; IIPABUIJIBHO OTBEYAET Ha
JOTIOJTHUTEIIbHBIE BOIIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITENILHO BBIJICNISATH IJ1aBHbIE MTOJIOKEHHSI B H3YYEHHOM MaTepHaie; Ha OCHOBaHUU
(baxTOB U IpUMEPOB 0060011aTh, A€TaTh BBIBObI, YCTAHABINBATH BHYTPUIIPEAMETHBIE CBS3H.



[TpuMeHsTH MOJTydeHHbIC 3HAHUA Ha MIPAKTUKE B BUIOU3MEHEHHOM CUTYaluu, COOII0JaTh OCHOBHBIE
MpaBUJIa KYJIBTYpPBl YCTHOW PEUYH U COMPOBOXKIAIOIIEH MMChbMEHHOH, UCTIOIBb30BaTh HAYYHbIE
TEePMUHBL;

3) He obnamaet 1ocTaTOYHBIM HAaBBIKOM pabOTHI CO CIIPABOYHOM JIUTEPATYpOl, yUeOHUKOM,
MIEPBOMCTOYHHUKAMU (IIPABUIILHO OPHEHTUPYETCS, HO paboTaeT MeuIeHHo). Jlomyckaer HerpyOble
HapyIIEHHs TPaBHII 0(hOPMIICHHUS TUCbEMEHHBIX PadoT.

Ounenka "3" cTaBuTCS, €CIM YUECHUK:

1. yCcBOMII OCHOBHOE COJIep KaHHEe y4eOHOTO MaTepraia, UMeeT IpoOeIbl B YCBOCHUN
Marepuaia, He IPerATCTBYIOINE JaIbHENIIEMY YCBOCHUIO POIPaMMHOI0 MaTeprana;

2. MaTepuall u3jaaraeT HeCUCTEMaTU3UPOBAHHO, (PparMeHTapHO, HE BCET1a MOCIe10BATENIbHO;

3. MOKa3bIBAET HEJOCTATOYHYIO COPMHUPOBAHHOCT OT/ACIBbHBIX 3HAHUW U YMEHH; BHIBOIbI
1 00001eHUs apryMEHTHPYET c1abo, JOMYCKAeT B HUX OIIMOKH.

4. AOITYCTHII OIIMOKN ¥ HETOYHOCTH B MCIOJIL30BAaHUU Hﬂy‘-IHOfI TCPMUHOJIOTHH,
ONpEENICHUS MOHITUI Jal HEAOCTATOYHO YETKUE;

5. He UCHOJIL30BaJI B KAUEeCTBE JOKA3aTEILCTBA BRIBOIEI U 0000IICHHS U3 HAOIIOACHHH,
(akTOB, OIBITOB WJIM JIOIYCTUJI OLUMOKHU MPU UX U3TI0KEHUU;

6. UCTIBITBIBAET 3aTpYAHCHUA B IPUMCHCHUU 3HaHI/II\/II, HeO6XO}II/IMLIX AT pCIICHUA 3a1a4
Pa3IMYHBIX TUIIOB, ITPU 00BsICHEHNH KOHKPETHBIX SIBJICHUM Ha OCHOBE TeOpI/IfI " 3aKOHOB, WJIU B
MTOATBEPKIEHUH KOHKPETHBIX IPUMEPOB MTPAKTHUYECKOTO IPUMEHEHHUSI TEOPUL;

7. OTBEYaeT HEeMoJIHO Ha BOMPOCHI yuuTess (YmycKas 1 OCHOBHOE), UJIU BOCIIPOU3BOIUT
coJiepKaHue TeKcTa ydeOHMKa, HO HEJJOCTATOUYHO TOHUMAET OT/IEJIbHBIE MOJIOKEHUS, UMEIOLIIE
Ba)XHOE 3HAUEHHE B ITOM TEKCTE;

8) oOHapyXMBaeT HEOCTATOYHOE MOHUMAaHUE OT/IENIbHBIX MOJI0KEHUH MpH
BOCIIPOM3BE/ICHUH TEKCTA y4eOHUKa (3amucel, IepBOUCTOYHUKOB) MM OTBEYAET HEIOJIHO Ha
BOIPOCHI YUUTENs, OIyCKasl OJHY-/IBE IpyOble OLIMOKH.

Ounenka "2" craBuTCA, €CJIM YYCHUK:

1. He yCBOMJI U HE PACKPBLI OCHOBHOE COJepKaHNe MaTepHaa;

2. He AeJaeT BBIBOJOB M 0000IIEHNI.

3. He 3HAeT U He MOHUMAET 3HAYUTEIbHYIO WM OCHOBHYIO YacTh IIPOTPAMMHOI0 MaTepuasa B
peJienax NOoCTaBIEHHBIX BOIIPOCOB;

4. unu umeet cnado chopMUpOBaHHBIC U HETIOIHbBIE 3HAHUS U HE YMEET MPUMEHSTh UX K
PEIICHNIO KOHKPETHBIX BOIPOCOB U 3ajau Mo 00pasily;

5) wnu ipu oTBETE (Ha OJJUH BOIPOC) AOMYyCKaeT OoJiee ABYX IpyObIX OMIMOOK, KOTOPbhIE HE
MO>KET UCIIPABUThH JAKE MPH MOMOIIN YIUTETIS.

Ouenka "1" craBuUTCA, €CITU YUCHUK:

1) He MOKET OTBETHTh HA Ha OJIMH M3 MTOCTaBJICHHBIX BOIIPOCOB;

2) MOJHOCTHIO HE YCBOWII MaTepual.

IIpumeuanue.

[To oxOHYaHMIO YCTHOTO OTBETA y4YalErocs Me1aroroM Ja€Tcsi KpaTKUil aHallu3 OTBETA,
00BsABISETCS MOTUBUPOBAHHAS OIIeHKAa. BO3MOYKHO MpUBIICUEHHUE IPYTUX YUAIIUXCS ISl aHaIN3a
OTBETa, CaMOAHAJIN3, MPEIOKEHNUE OLICHKH.

OneHka caMoCTOSITeJIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.
Ounenka "S" cTaBuTCS, €CIM YUCHUK:

1. BeImosTHMI paboTy 6€3 OIIMOOK U HEI0UETOB;

2) nonmycTui He 0oJiee OJTHOTO Hel0YeTa.



Ouenka "4" craBUTCS, €CITU YYCHUK BBINOJIHUI padOTY MOJHOCTBIO, HO AOMYCTHII B HEH:
1. He Gonee 01HOM HETpyOO# OMIMOKM M OJHOTO HEI0YETA;
2. wim He 0oJiee IBYX HEJ0UETOB.

Ouenka "3" craBuTCS, €CIIM YICHUK MPABUIHHO BBIIIOJHUI HE MEHEE MOJIOBUHBI PaOOTHI
WA JOTTYCTHIT:

1. He Gomnee MBYX rpyOBIX OMIHOOK;

2. nnu He 6oJiee 0THOM TPyOOH M OHOM HErpyOoii OIIMOKH U OJTHOTO HEJI0UeTa;

3. wm He 0oJiee ABYX-TPeX HErpyObIX OMIMOOK;

4. WM OHOU HErpyOOi OIITMOKY U TPEX HEJOUETOB;

5) WK TIpU OTCYTCTBUH OIIMOOK, HO NMPH HAIMYUH YETHIPEX-TISITH HEAOYETOB.

Ounenka "2" cTaBuUTCS, €CIM YUEHUK:

1. JOTyCTHII YMCIIO OMIMOOK U HETOUETOB MPEBOCXOIAIIEE HOPMY, ITPH KOTOPOH MOXKET OBIThH
BBICTaBJIeHA o1leHKa "3";

2. WA eCA IMMPAaBHUJIbHO BBITIOJIHUII MEHEC IMOJIOBUHBI pa6OTI)I.

Ouenka "1" craBuTCA, €CITU YUCHUK:
1. He mpUCTyMaN K BHITIOJTHEHUIO Pa0OTHI;
2. UM MpaBUIbHO BeIMOIHWI He Oosiee 10 % Bcex 3amaHuil.

[Ipumeyanue.

1) Yuurens uMeeT mpaBo MOCTABUTH YUEHUKY OLIEHKY BBIILIE TOW, KOTOpast MpeaycCMOTpeHa
HOPMaMH, €CJIM YYeHUKOM OPUTMHAIbHO BBINOJIHEHA padoTa.

2) OLeHKH ¢ aHAJIU30M JOBOSATCS IO CBEICHUS YJaIllUXCsl, KaK MIPAaBUIIO, HA TIOCIIEAYIOIIEM
ypOKe, mperycMaTpuBaeTcs paboTa HaJl OITMOKaMHU, YCTPaHEHUE MPOOEIIOB.

OueHka BbINOJIHEHUS MPAKTHYECKHUX (JIA00paTOPHBIX) padoT, ONBITOB 1O MpeIMeTaM.

Ounenka "5" craBuTCA, €CJIM YYCHUK:

1) mpaBUIILHO OMPEICITHII LIEIIb OTIBITA;

2) BBIMOJHWI pabOTy B TIOJTHOM 00beMe ¢ COOJTI0ICHUEM HE00X0IMMOM TOCIIEI0BATEIbHOCTH
MIPOBEJICHUS OTIBITOB U U3MEPCHHIA,

3) caMOCTOSITENBHO U PAIMOHAIBHO BBHIOPAJ M TIOATOTOBHII JIS OIBITA HEOOX0IUMOE
o0opynoBaHue, BCE OMBITHI MPOBEI B YCIOBUIX U peKUMaX, 00ECIEUNBAIOIINX MTOJTYYCHHE
PE3yNIbTAaTOB M BHIBOJOB C HAaHOOJIBIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JJOTUYHO OMUCaNl HaOMOAeHUS U c(pOpMYITHPOBa BHIBOBI U3 OMbITa. B
MIPEJICTAaBJICHHOM OTUYETe NMPABUJIBHO U aKKYPAaTHO BBITIOJIHUII BCE 3aMUCH, TAOIHUIIbI, PUCYHKH,
YEPTEKH, IPAPUKH, BBIYUCIICHHS U ClICTIaT BBIBOIBI;

5) npaBWJILHO BBIMOJIHWII aHAU3 NorpemHoctel (9-11 kmaccsr).

6) IPOSBIISIET OPraHU3AIMOHHO-TPYAOBBIE YMEHUs (TIO/IEP)KUBAET YUCTOTY pabodero Mecra
Y TIOPSAZIOK HA CTOJIE, SKOHOMHO UCIOJIB3YeT PACXOHBIE MAaTEPUAIIBI).

7) SKCIEPUMEHT OCYILIECTBISIET MO TJIaHY C YUETOM TEXHUKHU 0€30MacCHOCTH U TIPABUI PaOOTHI
C MaTepuaiaMu U 000pyTOBAHUEM.

Ouenka "4" craBuTCs, €CIIM YUEHUK BBIMOJIHII TpeOOBaHUS K olleHKe "5", HO:

1. OmBIT IPOBOJIMII B YCIIOBUSX, HE 00ECTIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUIA;
2. niu ObUTO JOTYIIEHO JABa-TPU HElOYeTa,

3. unu He 6oJee OHON HerpyOoii OMMOKY U OJTHOTO HE0UeTa,



4. UM 3KCIIEPUMEHT MPOBEAEH HE MOJHOCTHIO;
5. MM B ONIMCAaHUM HAOJIIOJICHUI U3 OIbITa IOMYCTHII HETOUYHOCTH, BBIBOJIBI CZEIIAI
HEIOJIHBIE.

Ounenka "3" cTaBuTCS, €CIM YUCHUK:

1. mpaBUIIBHO OMIPEIEIIHII IENb OIBITA; pAOOTY BBHIMIOJHSET MTPABUIHLHO HE MEHEE YeM
HATOJIOBUHY, OJTHAKO OOBEM BBIMIOJTHEHHOW YaCTH TAaKOB, YTO TIO3BOJISAET TOIYUUTH MPABUIIbHBIC
Pe3yAbTATHI U BBIBOBI 10 OCHOBHBIM, IIPUHIMITHAIEHO BKHBIM 3a/1a4aM PabOTHI;

2. wi moaoop 060pyaoBaHUs, 0OBEKTOB, MATEPHATIOB, a TAKXKE PAOOTHI 110 HAYaTy OIBITa
MIPOBEJI C TIOMOIIBIO YUUTEIS; WIIM B XOJI€ TIPOBEICHHS OIBITA  U3MEPEHUH OBLIN JIOTTYIICHBI
OLIMOKYU B ONHUCAaHUU HAOIIOACHUH, (GOPMYIMPOBAHUU BBIBOJIOB;

3. OTIBIT IPOBOIWIICS B HEPAIIMOHATIBHBIX YCIOBHUSAX, YTO MPUBEJIO K MOJYYCHUIO PE3YIIHTATOB
¢ OoJblIIEH TOrPEUIHOCTHIO; MM B OTYETE OBLIM JOTMYILEHBI B 001IEN CI0KHOCTH HE OoJiee IByX
omuOO0K (B 3aMUCAX €IMHUILI, U3MEPEHUSX, B BBIYUCIICHUX, TpaduKax, TaOIUIaxX, CXeMax, aHaJIu3e
MOTPEUTHOCTEH U T.J.) HE TPUHIUITHAIBHOTO JUIS JAHHOM paboThl XapakTepa, HO MOBJIHSBIINX Ha
pe3yJbTAT BIIOJHEHHS; MJIH HE BBHITIOJTHEH COBCEM HITH BHITIOJTHEH HEBEPHO aHAJIN3 TOTPEITHOCTE I
(9-11 knacc);

4. momyckaeT TpyOyro OIIMOKY B X0JIe IKCIIepUMeHTa (B 0OBICHEHHUH, B 0(hOpMIICHUN
paboThl, B COOMIOACHNUHN MTPaBUJI TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ MaTepuaiaMu 1
000pyI0BaHUEM ), KOTOPASI UCTIPABIIIETCS 110 TPEOOBAHUIO YIUTEIIA.

Ouenka "2" craBuTCA, €CITU YUCHUK:

1. He onpeAenuII CaMOCTOSATENBHO 1I€Jb OTbITA; BHITOJIHUI pab0OTy HE MOJHOCTHIO, HE
MOATOTOBUJI HY’)KHOE 000pyI0BaHUE 1 00bEM BBIMIOJIHEHHON 4acTH pabOThl HE MO3BOJIAET CAENIaTh
MPaBUJIbHBIX BBIBOJIOB;

2. UM OTIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOACHHS IPOU3BOAUINCH HETTPABUIIBHO;

3. unu B XoJie paboThI U B 0TUYETE OOHAPYKUITUCh B COBOKYTHOCTH BCE HEJOCTATKH,
OTMEYCHHBIC B TPEOOBAHUSX K O1leHKe "3";

4. nomyckaeT aBe (1 6os1ee) rpyObie OITMOKH B X0J1€ SKCIIEPUMEHTA, B O0OBSICHEHUH, B
odopmiieHnn padoThl, B COOMIOICHIH MPABUII TEXHUKU 0€30M1aCHOCTH MPHU paboTe ¢ BEIIeCTBAMU U
00opynoBaHNEM, KOTOPbIE HE MOKET UCIPABUTD JJa’Ke M0 TPEOOBAHUIO YUUTEIIS.

Ounenka "1" craBuTCS, €CJIM YYCHUK:

1. MOJTHOCTHIO HE CyMeJ HayaTh M OPOPMHUTD OTBIT; HE BBITIOIHIET pabOTY; MOKA3bIBAET
OTCYTCTBHE SKCIIEPHUMEHTAIBLHBIX YMEHUH; HE cOOI0Iai Ui Tpy0o Hapyiian TpeOoBaHuUs
0€30MacHOCTH TpyJa.

Ouenka ymMeHuil NPOBOAUTH HAOIIOACHHS.

Ounenka "S" craBuUTCS, €CITU YUCHUK:

1. mpaBUIIBHO MO 33JAHUIO YUUTENS TIPOBET HAOMIOICHUE;

2. BBIJCTUII CYILIECTBEHHBIEC MPU3HAKU Y HA0I01aeMOT0 00BeKTa (Ipoliecca);
3. JOTUYHO, HAYYHO TPAMOTHO O(OPMHUT Pe3yIbTaThl HAOMIOIEHUH U BHIBOIBI.

Ounenka 4" cTaBuTCs, €CIIM YUCHUK:

1. mpaBUIIBHO MO 33/IaHUI0 YUUTEIIS IPOBEN HAOIIOIEHHE;

2. IpY BBIJICJIEHUH CYLIECTBEHHBIX IPU3HAKOB Yy HA0II01aeMOT0 00beKTa (ITpoliecca) Ha3Bajl
BTOPOCTEIICHHBIE;

3) nomycTua HEOPEKHOCTH B 0(OPMIICHIH HAOIIOIEHH U BBIBOIOB.

Ounenka "3" cTaBuTCS, €CIM YUECHUK:



1. nomycTun HeTOYHOCTH M 1-2 OomMOKY B POBEICHUH HAOIIOACHUH 10 3aIaHUI0 YUUTEs;

2. TIpY BBIJICIEHUH CYLIECTBEHHBIX MMPU3HAKOB Yy HA0II01aeMoT0 00beKTa (IIporiecca)
BBIJICIINII JIUILIb HEKOTOPBIE;

3) nomyctun 1-2 ommbku B opopmMIIeHHN HAOIIOICHHIA U BHIBOJIOB.

Ounenka "2" cTaBuUTCS, €CIU YUCHUK:

1. nonyctun 3 - 4 ominOKY B MPOBEJCHUU HAOIIOACHHN 110 3a/IaHUI0 YUUTEIIS;
2. HEeNPaBWJIBHO BBIICIHII IPU3HAKU HAOII0aeMOTO 00BbeKTa (Tporecca);

3. ommyctui 3 - 4 omOku B opopmiieHnH HaOIIOICHUH U BBIBOJOB.

Ounenka "1" cTaBuTCS, €CIM YUECHUK:
He Bnaneer ymeHneM poBOJUTH HAOIIOICHHE.

YMK nas peanusanum padoyeii yueOHOM MporpaMmmsl.

ABTOpckOi mporpamme cooTBercTByeT ydeOHuk: «Xumus 10 xmace.» O.C.l'aOpuensn -
pexomMeH0BaHO MuHHCTepcTBOM 00Opa3oBaHus U Hayku P® / 16-e uznanue, nepepaborannoe — M.:
[Tpoceenienne 2021

JlaHHbIN y4eOHO-METOAUUECKUN KOMIUIEKT, O0ECIeYMBAIOUINI pean3aluio MPOrpaMMBbl -
9TO ILIEJOCTHAsl CUCTEMA, B €€ COCTAB BXOAT yueOHas IporpamMma, ydeOHHK JUIs yJaIluxcs.

OcHoOBHOE coep:KaHue
BBenenue (1 yac).
IIpenmer  opranmuyeckoil  xumuu.  CpaBHEHHE  OPraHUYECKUX  COCIMHEHUU  C
HeopranuueckuMu. [IpupoiHbie, HCKYCCTBEHHbIE U CHHTETUYECKHE OpraHNuecKUe COeTMHEHUSI.
Jemoncmpayuu
Komnekuus opranndeckux BEUIeCTB U U3JICIHUM U3 HUX

Tema 1. Teopusi cTpoeHnsi OPpraHMYeCcKHX coequHeHUu i (2 yaca)

Teopust cTpoeHMSI OpPraHMYECKHX COeIMHEHHMH. BameHTHOCTh. XUMHUYECKOE CTpOEHHE Kak
MOPSAOK COEJUHEHUsT aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHMS
TEOPUU XUMHUYECKOTO CTPOEHUSI OpPraHnyecKux coeAuHeHuiu. [loHaTre o romMosioruu U roMosorax,
M30MEpHH U u3oMepax. XuMmudeckue GopMynbl U MOAETU MOJIEKYS B OPraHUYECKON XUMUU.

Hemoncmpayuu

Mogenu MOJeKyJl TOMOJIOTOB U U30MEPOB OPTraHUYECKUX COECIMHEHUM

Tema 2. Yraesoaopoas! H uX NpupoaHbie HCTOYHUKH (11 yacoB)
IIpuponssiii ra3. Ankassl. [Tpuponnsnii raz kak torumso. [IpeumymiecTsa npupoHOro rasa
nepes ApyruMu Bugamu Tormsa. CocTaB MPpUPOJHOIO rasa.

AJIKaHbI: TOMOJIOTHYECKHIT pAaA, U30MEPUA U HOMCHKIIATypa aJIKaHOB. XHWMHYECKHE CBOMCTBA
aJIKa-HOB (Ha npumMepe MEraHa U 3TaHa)I TOpPCHHEC, 3aMCIICHUC, PA3JIOKCHUEC U ACTUAPUPOBAHUC.
HpI/IMeHCHI/IC aJIKAaHOB Ha OCHOBE CBOICTB.

AJIKeHbI. 3TI/IJ'ICH, €ro IMnoJIyudceHuc (I[CF UIPUPOBAHUCM 3TaHa U ;[erm[paTauHeﬁ 3TaHOJ'Ia).
XHUMHUYECKHE CBOMCTBA JSTHJICHA! TOPCHUC, KAYCCTBCHHLIC PCAKIIUU (06CCI_IBC‘-II/IB3.HI/IC 6p0MHOI>i



BOJIbl M pacTBOpa IEpMaHraHara Kajaus), Tujaparanus, noiumepusanusd. Ilonuatunen, ero cBoiicTsa
U npuMmeHeHue. [Ipumenenue sTuieHa Ha OCHOBE CBOMCTB.
Ankanuensl U kaydykd. [Tonsarue o0 ankanmeHax Kak YriieBOJOPOJAAX C JABYMs ABOWHBIMHU

CB3sMH. XUMHUYECKUE CBOKCTBA Oyraauena-1,3 u uzonpena: odeciiBeunBanne OpOMHON BOJIBI U TIO-
JuMepu3alus B kKayayku. Pe3una.

AJIKMHBI. AUETHIICH, €ro TOJydeHHE MHUPOIM30M MeTaHa M KapOWJHBIM CIOCOOOM.
XUMHUYECKHE CBOWCTBA alleTUJICHA: TOPEeHHE, OOECIIBEYMBAHME OpPOMHOM BOJbI, MPUCOEIUHEHUE
xjiopoBojopoa M rujparauusa. IlpumeHenue auerureHa Ha OCHOBE CBoOMcTB. Peakius
MOJIMMEpHU3ali BUHIWIXJIOpUIa. [[oMMBUHUIXIIOpU U €ro IPUMEHEHHE.

benzosn. Ilonydyenune OeH3ona M3 rekcaHa M aleTHIIeHA. XMMHMUYECKHE CBOWMCTBAa OeH3o0Ja:
ropeHue, raJJoreHupoBanue, HuTpoBanue. [Ipumenenne 6eH301a Ha OCHOBE CBOICTB.

Hedte. CoctaB u nepepaborka Hegtu. Hedrenponaykrel. beHsun u noustue o0 OKTaHOBOM

quce.

Jemoncmpayuu

['openne MeTaHa U OTHOIIIEHHE €r0 K pacTBOPY NEpMaHTaHaTa Kajaus U OpOMHOM BoJie

[Tonydyenue »THieHa, TOpPEHHE, OTHOIICHHE K OpPOMHON BOJE W PacTBOpPY IMEpMaHTaHaTa
KaJIns.

Paznoxxenne Kkaydyka TIpM HarpeBaHWHW, UCHBITAHUE TPOAYKTa PA3JIOKECHUS HA
HEeMNpeeIbHOCTb.

[Tosmydyenue u CBOMCTBA alleTHIICHA.
Komnexuust «HedTh 1 mpoayKThI ee mepepadOTKm.
OTtHomenue OeH301a K pacTBOPY IIepMaHraHaTa Kajusi 1 OpoOMHOM BoJie.

Koumponvnasa paboma Ne 1 1o teMe «YTIEBOIOPOIbI U UX MPUPOTHBIE UCTOUYHUKI

Tema 3. Kuciopoacoaep:kamue coeqMHeHUs] M HX HAXO0KIeHHe B KMBOW Npupoae
(11uacoB)

EquHCcTBO XMMUYECKOW OpraHu3alyy >KUBBIX OPraHM3MOB. XHUMHUYECKHH COCTaB >KUBBIX
OpraHu3MOB.

Couptel. [lomydenue ortaHona Opo’KeHHMEM TJIOKO3bl W THIpaTalded  ATHUIICHA.
l'unpoxcunbHas rpynna kak ¢yHkiuonansHas. [IpencraBieHre o BOJOPOIHOM CBA3H. XUMUYECKHE
CBOMCTBa STaHOJA: TOPEHHUE, B3aUMOJICHCTBUE C HATpuUeM, OOpa30BaHHME MPOCTBHIX U CIIOKHBIX
3¢upoB, okucieHHE B anpiaerui. llpuMeHeHue 3TaHONa HA OCHOBE CBOMCTB. AJKOTOJHM3M, €ro
MOCJIEJICTBUS U MIPEAYIPEKIACHUE.

[lonsiTie O TmpeAenbHBIX MHOTOATOMHBIX CHOUpPTax. [NWIEpHUH Kak MpeAcTaBUTEIh
MHOTOaTOMHBIX crnupToB. KauecTBeHHas peakiMs Ha MHOTOATOMHbIEe chupThl. [IpumeHeHue
TJIMIEPHUHA.

Kamennsiit yrosb. @enos. Kokcoxumuueckoe npou3BOACTBO U ero npoaykius. [lomydenue
(deHOla KOKCOBaHMEM KAaMEHHOTO YIis. BzauMHOe BiMsHHE aTOMOB B MoOJeKyne (heHona:
B3aUMO/JICHCTBUE C TUAPOKCUIOM HATpus W a30THOM kucioroil. [lommkoHaeHcanust QeHona c
dbopmanpaerugioM B heHonopopmanbaeruanyo cmony. [lpumenenre ¢peHnona Ha OCHOBE CBOMCTB.

AJ'ILQGFI/IQH. HonyquI/Ie aJIbACTUIOB OKHCJICHUEM COOTBETCTBYIOIINX CIIMPTOB.
XHWMHUYECKHE CBOMCTBA aJIbJCTUIOB: OKUCICHHUE B COOTBCTCTBYIOIIYIO KUCJIOTY U BOCCTAHOBJICHUC B
COOTBCTCTByIOH_II/Iﬁ CITUPT. HpI/IMCHCHI/IC (I)OpMa.HBILCFI/IJIa U alleTalbJernaa Ha OCHOBE CBOMCTB.



KaDGOHOBBIe KHUCJIOTHI. HonyquI/Ie Kap60HOBBIX KHUCJIOT OKHCICHHCM aJIbJACTHAOB.

XUMHUYECKUE CBOMCTBA YKCYCHOUW KHCIOTBHI: OOIIME CBOMCTBA C HEOPraHMYECKUMHU KHCIOTAMH H
peakiusi dtepudukanuu. [I[pumMeHeHne yKCYCHOM KHCIOTHI Ha OCHOBE CBOMCTB. Bwiciive KUpHBbIC
KHMCJIOTBI Ha IPUMEPE NATbMUTHHOBOM U CTEAPUHOBOM.

Crnoxnble >¢upsl U kupbl. [losydeHne CHOXKHBIX S(PHPOB peaKIue STepUPUKAIHH.

CrnosxHbie 3(hUpsl B IpUpoJie, NX 3HaueHUe. [I[puMeHeHne CII0KHBIX 3()UPOB Ha OCHOBE CBOMCTB.
Kuper kak cioxHeie Spupbl. XHUMHYECKHE CBOMCTBA J>KUPOB: THUAPOJIW3 (OMBUICHHE) U
TUAPUPOBAHUE KUIKUX KUPOB. [[prmMeHeHne )KUpoB Ha OCHOBE CBOMCTB.

YrneBoapl. YrneBoApl, HMX Kilaccuukauus: MoOHocaxapuibl (TJIOKO3a), JucCaxapHbl
(caxapo3a) u mosMcaxapuibl (Kpaxmaia U IeJUTI0103a). 3HAYCHHUE YTIJIEBOJIOB B KMUBOW MPHUPOJE U B
KU3HU YeJIOBEKa.

I'moko3a — BelIeCTBO € JBONCTBEHHOW (yHKUIMEH — albJeruaocnupT. XUMHUECKUE
CBOMCTBA TJIFOKO3bI: OKHCIIEHUE B TJIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpPOUT, OpoxkKeHHe
(MonoyHOKHCIIOE U criupTOoBOE). [IprMeHeHne TII0K03bl Ha OCHOBE CBOMCTB.

Hucaxapunel U nonucaxapuisl. [loHsTHE 0 peakuusIX MOJMKOHIAEHCAIMU W THIPOJU3a Ha
MpUMepe B3aUMOITPEBpaIleHH: IIoKo3a [ monucaxapu.

Hemoncmpayuu

OxucreHue 3TaHoJia B aJIbJIETU/.

Komnexnust «KameHHBIN yros ¥ IPOIYKTHI €0 mepepadboTKI».

KauecTtBenHnsbie peakiuu Ha (peHoI.

Peakuust «cepeOpsHOTO 3epKaiay.

OkwuclieHne anpJeruaoB ¢ momoibio ruapokcuaa menu (I71).

Komnnekuust apupHbIX Maces.

Koumponvnana paboma N 2 no reme «Kucnopoaconepxaniyge OpraHuueCKue CoOeIMHEHUs
U UX HaX0XJCHUE B )KHUBOU MPHUPOIEN

Tema 4. A3zorcoaep:xkaiuye OpPraHuvecKkue COeIMHEHUS] M MX HAXOKIeHHE B KUBOM
npupoae (4 yaca)

Amunpl. Tlonstue 06 ammuax. [lomyueHue apoMaTHdeckoro aMMHa — aHWJIMHA — W3
HUTPOOEH30J1a. AHWJIMH KaK OpraHWYecKoe OCHOBaHWE. B3amMHOE BIMSHHE aTOMOB B MOJICKYJIE
aHWIMHA: OCIa0JeHHe OCHOBHBIX CBOWMCTB W B3aMMOJCHCTBHE C OpoMHOHN Bojou. [IpumeHeHume
aHWJIMHA Ha OCHOBE CBOMCTB.

AmuHokucIOThL. [lonydeHne aMUHOKUCIOT U3 KapOOHOBBIX KHCIOT M THIPOIH30M OEIKOB.

XHWMHYECKHE CBOWCTBA aMHUHOKHCIOT Kak  aM(pOTEPHBIX  OpPraHWYECKUX  COCAMHCHHI:
B3aUMO/JICHCTBUE CO IIEN0YaMHU, KHUCIOTaMU U JIPYr C ApyroM (peaxiusi MOJIMKOHJCHCAIIHH).
[lentuaHas cBsA3p U nonunenTtuabl. [IpuMeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. Ilonmydenue OenkoB peaknuel MOJMKOHACHCAIIMM aMUHOKHUCIOT. [lepBuuHas,
BTOPUYHAS ¥ TPETUYHAS CTPYKTYPHI OeNKOB. XMMHUYECKHE CBOMCTBA OENKOB: TOpEHHe, IeHATypaIlusl,
TUIPOJIU3 U I[BETHBIE peakinu. bruoxumuueckrue QyHKIHH OEIKOB.
['eneTnueckas CcBsA3b MEXKY KJIACCAMHU OPTAHUYECKUX COCTUHEHUN.

Jemoncmpayuu

Peakuust anunmHa ¢ OpOMHOM BOJOM M COSTHON KHUCITOTOM.

['openue nTrubero nepa u MWEPCTIHON HUTH.

[IpeBpaieHus: 3TaHONI — ITUIIEH — STUICHIJIUKOIb — ITHISHTTUKOIAT Meau (I1);



3TaHOJ — 3TaHaJIb — TAHOBAas KUCJIOTA
Ilpakmuueckaa padoma Ne 1 «PemeHne >KCIIEPUMEHTAIBHBIX 337a4 Ha MACHTH()UKALINIO
OPraHU4YEeCKUX COCTUHECHUIN»

Tema S. Buosioruyecku aKkTUBHbIE OPraHMYecKue coelnHeHu (2 yaca)

@epmenTbl. DepMEeHTHI KaK  OHOJOTHMYECKHE KaTalu3aTophl  OEIKOBOW  MPHPOJIBL
Ocobennoctu (yHKIOHUpPOBaHHUS (BepMeHTOB. Poilb (epMEHTOB B JKH3HEIEATEIBHOCTH JKHUBBIX
OpraHU3MOB U HapOJHOM XO3SICTBE.

Buramunsl. [lonstue o Butamunax. HapyieHnusi, cBsi3aHHbIE ¢ BUTAMUHAMH: aBUTAMUHO3HI,
TUTIOBUTAMUHO3bl M THUINEpBUTaMHHO3bL. Butamun C Kak TpenCcTaBUTENb BOJOPACTBOPUMBIX
BUTAMUHOB M BUTAMUH A KaK MPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

lopmonsbl. [loHsATHE O TOpMOHAX KaK TYMOPAIbHBIX PETYISTOPaX >KU3HEAEATEIHLHOCTH
YKUBBIX OpraHu3MOB. IHCYNWH U aJpeHaIMH KaK MPEeJACTaBUTEIN TOPMOHOB.

JlexkapctBa. JlekapcTBeHHas XUMHs. ACHOUPUH. AHTHOMOTHKH U JAUCOAKTEpUO3.
Hapkortnueckue BemectBa. Hapkomanusi, 60pr0a ¢ Hel 1 MpoPHITaKTHKA.

Hemoncmpayuu

Pa3noxxeHne nepokcua Boopo/ia Katana3oi celporo msca, kaproders.

HcnpiTanue cpenpl pacTBOpa aCKOPOMHOBOM KUCIOTHI HHAUMKATOPHOU Oymarou.

Tema 6. UckyccTBeHHbIEC U CHHTETHUYECKHE OPraHnyeckue coequHeHus (3 yaca)

HckyccTBeHHbIC moauMepbl. [lorydeHne HCKYyCCTBEHHBIX IOJIMMEPOB, KaK TMPOIYKTOB
XUMUYECKONH MOIu(HUKAIMA TPUPOTHOTO TMOJTMMEPHOTO ChIphbS. VICKyCCTBEHHBIE BOJIOKHA
(arreTaTHBIN MIETK, BUCKO3a), UX CBOMCTBA U IPUMECHEHHE.

Cunrernueckue  mojumepbl. [lonyueHue  CHHTETHYECKMX  MOJMMEPOB  PEAKIUSIMU
MoJIMMEepH3aluil U mojukoHaeHcanuu. CTpykTypa IOJMMEpOB: JIMHEWHas, pa3BETBIICHHAs H
npoctpaHcTBeHHad. [IpencTaBuTen CUHTETHYECKHUX IUIACTMACC: MOJMATUIICH HU3KOTO M BBICOKOTO
JABJICHUS, MOJIUIPONUICH U NOJUBUHUIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH H
KarpoH.

Ilpakmuueckas padoma Ne 2. Pacnio3HaBaHU€ IJITACTMACC U BOJIOKOH.

Tematuueckoe IUIAHUPOBAHUC 10 knacc

No Hdara Koppextup
OBKa
- HaunmenoBanue TEMBbI, pa3jiejia, ypoka
I
Beeoenue (3 uaca)
1 1 Bsoansiii nHCcTpYyKTa)X 110 Th.
[IpenMer opraHMYeCKON XUMUU

2 2 Teopust CTpOEHHUSI OPraHUYECKUX COCTUHEHUN
3 2 Teopust CTpOEHHUSI OPraHUYECKUX COCTUHEHUN




Tema 1. Yeneeo0opoowt
(9 uacoe, uz nux 1 wac — konmponwvhasn paboma)

4 1 [IpupoaHbIi ra3 Kak HICTOYHUK YIIIEBOJOPOIOB

5 2 [IpenenbHble yraeBOAOPOAbI. AJKAHBI.

6 3 AJIKEHBI . DTHUJIEH.

7 4 Anxanuensl. Kayayku.

8 5 AJKUHBI. ATIETUIICH.

9 6 Apensl. benzor.

10 7 Hedtp 1 ciocoOs! e€ nepepaboTku

11 8 O060061enne 3HaHu| 00 yriieBOJOpOIax

12 9 KonTtponbnas padoTta Ne 1 o TemMe «YTiI€BOI0POIbI»

Tema 2. Kucnopoocoodepicawiue u azomcooeprcawjue opeanuiecKue 6eujecmea u ux npupooHsle

UCMOYHUKU

(16 uacos, uz nux 1 uac — konmponvnan paboma, 1 yac npakmuueckas paboma)

13 1 EnuHCTBO XMMUYECKOM OpraHU3aluy KUBON TPUPOIBI.
CnupTsl

14 2 CnupTsl

15 3 ®denou

16 4 AJbIeruapl 1 KETOHEI

17 5 KapOGoHoBBIE KUCTOTHI

18 6 KapOoHoBBIE KUCTOTHI

19 7 Cnosxnbie 3¢upsl. XKupbl. Mblia.

20 8 VYraeBobl. MoHOCaxapu/ibl.

21 9 VYraesobl. Jlucaxapuabl, Moaucaxapuibl.

22 10 AMUHBI. AHUIHNH.

23 11 AMUHOKHCIOTBI

24 12 benku.

25 13 | HykiienHOBBIE KUCIOTHI

26 14 'eneTnyeckass CBA3b MEXAYy KIacCaMM OPraHUYECKHX
coequnenuii. O00OIIEHNE M CHUCTEMATH3alMs 3HAHUU O
KHCIIOPO/JI- u a30TCoIep KaIInX OpraHUYEeCKUX
COEJTMHEHUSX

27 15 [IpakTuueckas paborta Ne 1. MUneHTHUKAIIUS OpraHUYECKIX
COCJTMHEHU I

28 16 | KonrponbHas padora Ne 2 o Teme «Kucnopozcoaepxamue u
a30TCoAepKalIUe OPraHMYeCKUE COSTUHECHUS




Tema 3. Xumus u sncuznv. UcKyccmeennvie u cunmemuyeckue nonumepul (4 uaca, us nux -1 uac —
npakmuueckas paboma)

29 1 HckyccTBEHHBIE TOTUMEPBI 1 CHHTETHYECKHUE OPraHUYECKUE
BEIIICCTBA.

30 2 ®epMeHThl. Butamunsl

31 3 I'opmownsl. JlekapcTsa.

32 4 [paktudeckas padora No2 «Pacro3HaBaHue IIIACTMACC U BOJIOKOH

33 1 Hrorosoe mosropenne

34 2 Hrorooe noBTOpeHunE
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