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Pabouas mporpamma cpeaHero oOmero oOpa3oBaHUs MO XMMHUHU COCTaBJI€HAa Ha OCHOBe DenepajbHOro rocyJapCTBEHHOTO 00pa30BaTELHOTO
crangapTa o0uiero oopa3oBanus. B Heil Takke yIUTHIBAIOTCS OCHOBHBIC HJI€U U MOJIOKeHUs [Iporpammbl pa3BuTHs 1 (GOPMUPOBAHUS YHUBEPCATBHBIX
Y4eOHBIX TEUCTBHUH JI CPEAHETO (ITOTHOTO) 00IIero oOpa3oBaHuUs.

B paGoueit nporpamme npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JICATEIBHOCTH OOYYAIOIIUXCS MPEICTABICHHBIX B Iporpammax Ajis
HAYaJIbHOTO OOIIEro U OCHOBHOTO oOImiero oopasoBanus. ConepxaHue HAcTOsIIEH pabodell MporpaMMbl UMEET OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-
IIEPBBIX, IPEAMETHBIM COAECPKAHUEM, U BO-BTOPBIX, ICUXOJIOTMYECKMMH BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

[IpenogaBanue yuyeOHOro Kypca «XHMHUHU» B OCHOBHOW IIKOJE OCYLIECTBIISIETCS B COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMU JIOKYMEHTaMU U
WHCTPYKTUBHO METOAMYECKUMH MaTepHUaIaMu:

v' 3akon Poccuiickoit ®enepannu «O6 obpazoBanuu B Poccuiickoit ®enepanuu» ot 29.12.2012r. Ne273-D3;

v MenepalbHbIi TOCYIAPCTBEHHbINH 00pa3oBaTebHBIM CTAHIAPT OCHOBHOTO OOIIEr0 0Opa3oBaHWs, YTBEPKACHHBIM IPUKa30M MUHHCTEPCTBA
obpazoBanust u Hayku Poccuiickori ®enepamym ot 17 mas 2012 r. Ne 413 «O0 yTBepKIeHHHM M BBEICHHH B JACWCTBHE (hereparbHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTeIBLHOTO CTaHIApTa CpeAHero olmiero oOpa3oBaHUsS» (B pel. mpukaza MwunoOpHayku Poccum ot 29.12.2014
Nel645)

v Xumus. Paboune nporpammel. [Ipeamernas muaus yuebuukos O. C. Tabpuensua, U. I'. Octpoymosa, C. A. Cnaakosa. 10-11 kiaccel: yuebHOE
nocobue 11t odreodpazoBarenbubix opranusaiuii / O. C. ['abpuensu, C. A. CraakoB — M.: [Ipocsemenue, 2019.

v B coorerctern ¢ OOIT OO0 MBOY «KITtoKBHHCKas Cpe/iHsist 061eo6pa3oBareibHas IIKOIa

BBenenune

B o0yuennn xumMuun 60JbII0E 3HAUCHHE UMEET SKCIIEPUMEHT. AHATM3UPYS Pe3yIbTAaThl IPOBEAEHHBIX OIBITOB, yYaIlluecs
yOexaaroTcsi B TOM, UTO T€ WJIM UHbIE TEOPETUUECKHE MPEACTABICHUS COOTBETCTBYIOT MJIM MPOTUBOPEUAT peaibHOCTH. TonbKo
OCYILIECTBIISAS XMMUUECKUH SKCIIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CAEIAaHHBIX HA OCHOBAaHUM Teopuu. B nponecce
JKCIIEPUMEHTAIILHOM paboThl yuarirecs NpuoOpeTatoT ONbIT MO3HAHUS PEAbHOCTH, SBJISIOIIUNCS BaXKHBIM
3TarnoM (opMUpOBaHUS y HUX YOEXKIIEHUH, KOTOpbIE, B CBOIO OUEPE/Ib, COCTABISIOT OCHOBY HAyYHOI'O MHUPOBO33PEHHUS .

Peanu3zanus yka3aHHBIX L€l BO3MOKHA ITPH OCHAILIEHNH IIKOJIBHOTO KaOMHETa XUMHUH COBPEMEHHBIMH TPUOOpaMU U 000PYOBAHUEM .
B pamkax HanmoHagbHOTO npoekta «O0pa3zoBaHKe» ITO CTAJIO0 BO3MOXKHBIM Oarojapsi CO31aHUIO B 0011e00pa3oBaTeIbHBIX
OpraHM3alMsIX, PACIIONIOKECHHBIX B CEJIbCKOM MECTHOCTH U

MaJIbIX TOpOJIaX, IEHTPOB 00Pa30BaHMs €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOH HampaBieHHOCTel «Touku pocta» . BHeapenue sToro



000pyI0OBaHUS TO3BOJIUT KAYECTBEHHO U3MEHUTH Mpoliecc 00ydeHust xumuu . KonmnyecTBeHHbIE 3KCIIEPUMEHTHI TO3BOJIAT MOJIy4aTh
JIOCTOBEPHYIO HH(OPMAIIMIO O MPOTEKAHUH TEX WM MHBIX XUMUYECKHX MPOIeccax, 0 CBOMCTBaxX BemecTs . Ha

OCHOBE NIOJTyYEHHBIX IKCIEPUMEHTAIbHBIX JAHHBIX 00y4aeMble CMOTYT CAMOCTOSTENBHO AeNIaTh BBIBO/IbI, 00001IaTh pe3yJbTAThI, BBISBI
ATh 3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OY/IET CIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMHA O0YICHUS IITKOJILHUKOB.

ean u 3apaun

o Peanuzanus ocHOBHBIX 00111€00pa30BaTEIBHBIX IPOTPAMM 10 y4EOHBIM IPEAMETaM €CTECTBEHHOHAYUYHOU
HalpaBJIEHHOCTH, B TOM YHCJIE B PAaMKaxX BHEYPOUHOU JESTEIbHOCTH 00yUarouxcs;

e pa3paboTKa M pealin3alusi Pa3HOYPOBHEBBIX JOMOJHHUTEIBHBIX 00LIC00pa30BATEIbHBIX MPOTPAMM €CTECTBCHHOHAYYHOM
HaHpaBJIGHHOCTI/I, a TaKXKC MHBIX HpOFpaMM, B TOM 4YHCJIC B KaHI/IKy.]IﬂpHI)II/I HepI/IOII;

e BOBJICUCHUC y‘-IaHII/IXCSI U IIeJarorntdyeCKux pa6OTHI/IKOB B HpOGKTHYIO ACATCIIbHOCTD,

e OpraHM3alys BHEYYCOHOM JCATEIILHOCTH B KAHUKYJISIPHBIN TIEPUOJI, pa3pad0oTKa M peaiu3aliysi COOTBETCTBYIOIIUX 00pa3oB
aTeIbHBIX ITPOrPaMM, B TOM YHKCIIC IS JIAarepPeid, OpraHu30BaHHBIX 00Pa30BaTeIbHBIMU OPraHU3AUSIMU B KAHUKYJISIPHBIN 1T
epHo;

e JIOBBLIIIICHUC HpO(i)eCCI/IOHaJII)HOI“O MaCTepCTBa IICe1arort4ycCKux pa6OTHI/IKOB IICHTpa,
peaTM3yONMX OCHOBHBIC U JOMOJHUTEIBHBIC 001Ic00pa30BaTeIbHbIC TPOrPAMMBI;

Coznanue nentpa «Touka poctay mpemnonaraer pa3Butrue o0pa3zoBaTelbHON HHPPACTPYKTYphI 00111e00pa30BaTEIbHON OpraHU3allNH,
B TOM YHCJI€ OCHAIIEHHE 00IIe00pa30BaTeIbHON OpraHU3aINN:

o 00opynoBaHHEM, CpelICTBAMH OOyUEHHs U BOCIIUTAHMS [T U3y4eHHs (B TOM UHUCIIE KC- IEPUMEHTAIBHOT0) IPEIMETOB, KY
PCOB, TUCIUILUIMH (MOYJIei) €CTeCTBEHHO-
HAYYHOU HaINpaBICHHOCTH MPH PEaTH3aMH OCHOBHBIX 00111€00pa30BaTEbHBIX MPOTPAMM H JI0-
TIOJTHUTENBHBIX 00111€00pa30BaTeIbHBIX MPOTPAMM, B TOM YHCIIE ISl pACIIUPEHUS
coJiepkaHusl yueOHbIX MpeaAMeToB «Pu3ukay, «Xumus», «buonorusy;
000pyZ0BaHUEM, CPEJCTBAMU O0YUEHHS U BOCIIUTAHUS AJISl peIN3aliy IPOrpaMM J10- TIOJTHUTEIBHOT0 00pa3oBaHus
€CTeCTBEHHO-HAYYHOW HAIPaBICHHOCTH;
e KOMIBIOTEPHBIM ¥ HHBIM 000PYIOBaHUEM .
CoBpeMeHHBIE SKCIIEPUMEHTATFHBIE HCCIIEIOBAHMUS TI0 XUMHUH YK€ TPYIHO MPEICTaBUTh O3
UCTIOJIF30BaHUS HE TOJHKO aHAJIOTOBBIX, HO M MU(POBBIX U3MEPUTENBHBIX MPHOOPOB . B ®enepansaom ['ocynapcTBeHHOM
O6pazoBarenpbHoM Crangapre (PI'OC) nponucano, 4To
OJTHUM W3 YHUBEPCAJIBHBIX YUEOHBIX ACUCTBUI, MPUOOPETAEMBIX YUAIIUMUCS, TOJDKHO CTaTh YMEHUE
«TIPOBEICHHUS OTIBITOB, IPOCTHIX IKCIIEPUMEHTABHBIX UCCIIEAOBAHUM, MPSIMBIX M KOCBEHHBIX U3MEPEHUH C HCIOJIb30BAHUEM
AQHAJIOTOBBIX U MM (PPOBBIX U3MEPUTEIHEHBIX TIPHOOPOBY.

VY4eOHBIN PKCIIEPUMEHT TT0 XUMHUH, TTPOBOIMMBIN Ha TPAJAUIIMOHHOM 000py1I0BaHNH, O€3 MPUMEHEHHUS TU(PPOBHIX JabOpaTOpHUid,
HE MOJKET ITO3BOJIUTH B IOJIHOW MEpe PEHIUTh BCE 3a[]a4i B COBPEMEHHOM MIKOJIE. ITO CBA3AaHO C PSIOM IPUYHH:



e TPAAUIIMOHHOC MIKOJBHOC OGOpy,Z[OBaHI/IC H3-3a OrpaHUYCHUSA TCXHUYCCKUX BO3MOXKHOCTEH HE MO3BOJISET
IIPOBOAUTH MHOI'ME KOJIMYCCTBCHHBIC NCCIICIOBAHMA,

e JUIMTEIHHOCTh MPOBEICHHS XUMUYCCKUX UCCIICIOBAHUI HE BCET/Ia COTIACYETCs C JUTUTEILHOCThIO YUEOHBIX 3
aHATHUH;

e BO3MOXHOCTb IIPOBEJICHHSI MHOTHIX UCCIICJIOBAHUI OTPAaHUYHUBACTCS TPEOOBAHUSIMHU TEXHUKU OE30MMACHOCTH U P .
[udposas mabopaTopust MOTHOCTHIO MEHSET METOJUKY M COJIEP)KaHUE IKCIIEPUMEHTAIBLHOM IESITEIIbHOCTH U PEIlaeT BBIIIETIEPEUNCIT
eHHbIe poOsieMbl. [IIUpOKUiA CIIEKTP TATIYMKOB MO3BOJISET YUATUMCS 3HAKOMUTBCS C TApaMeTpaMu XUMUYECKOTO AKCIIEPUMEHTA HE TOJT
bKO Ha KQYECTBEHHOM, HO M Ha KOJHMYECTBEHHOM ypoBHE. Lludposas maboparopus Mo3BOISET BECTU UIUTEIHHBIA DKCIEPUMEHT IaKe
B OTCYTCTBHE IKCIEPUMEHTATOPA, & YACTOTA X U3MEPEHUI HEMOABIACTHA YEIOBEYECKOMY BOCIPUSATHIO .
B mpormecce hopMupoBaHHs SKCIIEPUMEHTAILHBIX YMEHUN YUEHUK 00y9aeTcs PEICTaBIsITh HHPOPMAIHIO 00 MCCIICI0BAHUN B YETHI
pEX BUIAX:
e B BepOAILHOM: OIMCHIBATH SKCIIEPUMEHT, CO3aBaTh CIIOBECHYIO MOJICIh IKCIIEPUMEHTa, PUKCHPOBATh BHUMaHUE Ha H3MEP
SIEMBIX BEJIMYMHAX, TEPMUHOJIOTUH;

e B TAa0NMYHOM: 3alOJIHATH TaOJMIBI JAHHBIX, JIGKAIIMX B OCHOBE TIOCTPOSHUs rpadukoB (MpU  ITOM
y Y4aIlIuxcsl BO3HUKAET MEPBUYHOE MPECTABICHUE O MacIITabax BEJIUYHH);

B TpaueCcCKOM: CTPOUTH T'PaPHKH 10 TAOJIUIHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH IEPEX0/1a K BBIABM)KEHHUIO TUTIOTE3 O XapaKTepe
3aBHCHUMOCTH MEKY BeIUYUHAMU (TIPU 3TOM yUUTEIb
MOKAa3bIBACT NPECUMYIICCTBO B BU3YyalIU3allun 3aBHCUMOCTEN MCXKAY BCJIW- YMHAMU, HATJIAAHOCTh U MHOFOMepHOCTB); B BUJI€C MAaTCMAaTHYCCKUX Y
paBHEHMIl: 1aBaTh MaTEMATHUECKOE OMMCAHUE B3aUMOCBSI3U BETTMUMH, MaTeMaTUYECKOe 0000IIeHNE.

[Tepexom OT KaXkI0TO dTaNa MpeACTaBICHUS HHPOPMAITUH 3aHIMAET JOBOJIHHO OOJIBIION MPOMEKYTOK BpeMeHH. B 7—8 kiaccax 3ToT
MPOIIECC HEOOXOAUM, HO B CTAPIIMX KJaccax MOXHO OBIJIO OBl 3TO BpeMs MOTPATUTH Ha pelieHue Oosiee BaXXHBIX 3a/1a4. B aTom mnaHe
nuudpoBbie nabopaTopuu
CYIIIECTBEHHO SKOHOMSIT BpeMsi. ITO BpeMsi MOKHO MOTpatuTh cornacHo @I'OC Ha popmMupoBaHre UCCIEAOBATEIBCKUX YMEHUHN yUalux
Cs, KOTOPBIC BBIPAXKAIOTCA B CICAYIOMIUX I[Gf/iCTBHfIXI

e OIpeJeNICHHE MPOOJIEMBI;
e ITOCTAaHOBKA MCCIICIOBATEIIHCKOM 3a/1a4H;
e IUIAHUPOBAHUE PEUICHUS 33/1a4H;
e TIOCTPOCHUE MOJENEH;
 BBIJIBHKCHHE TUTIOTE3;
e JKCIIEpUMEHTAIIbHAS MTPOBEPKA THITOTE3;
e aHaNM3 JaHHBIX SKCIIEPUMEHTOB WJIH HAOJIOICHUI;
(dbopMynupoBaHUEe BBIBOJIOB.
[Tocneanue rofpl y yyamuxcs HaOIroaaeTcs HU3Kash MOTUBAIUS 3YYCHUS €CTECTBEHHO-HA- YIHBIX
JTUCIUIUIMH U KaK CJIeJICTBUE MaJIeHHe KayecTBa 00pa3oBaHus.
[TocraBnsieMble B IITKOJIBI COBPEMEHHBIE CPEICTBA O0yUEHUSs, B paMKax MpoekTa «Touka pocTa» comepxaT Kak y:Ke XOpOIIo
U3BECTHOE 000pyI0BaHKE, TaK U MPUHLUIIHAIBHO HOBOE. DTO HU(POBBIE Ta00paTOPUU U TaTUYMKOBBIE CUCTEMBI. B 0cHOBY
00pa3oBaTeNbHOI MPOTrpaMMEI 3a- JIOKEHO MpUMEHeHUe IU(PPOBLIX 1abopaTopuii. TeMaTuka mpeIoKeHHBIX



IKCIEPUMEHTOB, KOJMUECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE MPUMEPHOI 00pa3oBaTeIbHOM MPOrpaMMBbl IO XUMHUH, COICPIKAHH

10 OerepabHOTO TOCYIapCTBEHHOTO 00pa3oBatensHoro crangapra (OI'OC) cpeanero (moyHOT0) 061Iero oOpazoBaHusl.
PaccmoTpeHHbIe B TOCOOHH OMBITHI MPOIIUIY IMIMPOKYIO arpodannto. MHOTOJICTHSIS MPAKTHKA UCIIOIb30BAHUS XUMUYECKHUX PHOOPOB,

IJI B mkose mokasaia, 4TO COBPEMEHHBIE TEXHUYECKHE CPe/ICTBA 00YUICHUSI HOBOTO ITOKOJICHUS MTO3BOJISTIOT TOOUTHCS BHICOKOTO YPOBHS

YCBOEHHSI YU€OHOTO MaTepHaia, yCTOWYMBOTO pOCTa TIO3HABATEIILHOTO HHTEPECa IKOJIBHUKOB, T.€. IPEOI0JIETh T IPOOIEMBI,

0 KOTOPBIX TaK MHOTO TOBOPSIT, KOT/a PEYb 3aXOJUT O COBPEMEHHOM IIIKOJIFHOM XUMHUYECKOM 00pa30BaHHH.

JlanHoe MeToaruecKoe NocoOue aapecoBaHO YUUTEISIM XUMUHU, KOTOPBIE PEallu3yIOT
o0pa3oBaTelibHbIC IPOrPaMMBI C UCIIOJIb30BaHUEM 000pynoBaHus «Touka pocTay.
Kparkoe onucanme noaxoaoB K CTPYKTYPHPOBAHUI) MATEPHAJIOB

B obpa3zoBatenbHoii nporpamme (OI1) mpeacTaBieHbl cleayoOUe pa3aeibl:
[Ipeamer oprannueckoit Xumuu. MeTopl U3y4EHHUs BEIIECTB U XUMHUECKHUX SIBICHHUI. DKCIIEPUMEHTAJIbHbIE OCHOBBI XUMUH.
YrineBoopoibl U X MPUPOJIHBIE HCTOUHHUKH.
Kucnopoa- u azoTconep:xaiiyne OpraHuu4ecKie COEIUMHEHUS U UX TPUPOJHBIE HCTOYHUKH.
N CcKyCCTBEHHBIE 1 CUHTETUYECKHUE MOJIUMEPBDI.
CrpoeHnue BenecTna.
XUMUYECKUE PEAKIIUU.
BemecTBa u ux cBOMCTBA.
B ocHOBY BbIA€IEHUS TAKUX PA3/ICIIOB 3aJI0°KEH XUMUYECKUN SKCIIEPUMEHT, TPAIUIIMOHHAS CUCTEMA
uzydeHus xumMuu. OCHOBHOUM (GopMoil ydueOHOM AeATeIbHOCTH SIBISETCS XUMUYECKUN IKCIEPUMEHT, POBOAUMEIN B BUJE Ta0OpPaTOPHBIX,
MPaKTUYECKUX PpaboT U JEMOHCTpaluil. JIeMOHCTpAIMOHHBIA SKCIIEPUMEHT MPOBOIUTCS B TOM CJy4yae, €CIM OH OMAaceH ISl BBHITIOJHEHUS
YUaITIMHCS UM UMEIOIINICS TPHOOp MPeICTaBIeH B €IMHCTBEHHOM SK3EMILISpE.

Nooor~whPE

Jlnst u3ydeHus npeamera «XuMus» Ha dTare cpeHero oouiero o0pa3oBanust oTBouTCs 136 yacos:
10 kmacc —68 4aca;

11xnacc —68 gaca.

Jlannast oOpa3oBaTenpHasi MporpamMma OOECIEYMBAECT YCBOSHHUE YUYAIMMHCS BaXHEUIINX XHUMHUYECKUX 3aKOHOB, TEOPUH U TOHSATHUMH;
dhopMHUpPYET TIPEACTABICHUE O POJIM XUMHUU B OKPYKAIOIIEM MHUPE W KU3HM YesioBeka. [Ipu 3TOM OCHOBHOE BHHUMAaHUE YNEISETCS CYITHOCTH
XUMHUYECKUX PEAKIUN U METO/IaM UX OCYIECTBICHUS.

OmHUM U3 OCHOBHBIX MPUHIIAIIOB IMTOCTPOSHUS MPOTPAMMBI SIBJISICTCS IPUHITUIT JJOCTYITHOCTH. DKCIIEPUMEHTAIIbHBIC JaHHBIC, TTOTYICHHBIC
y‘IaIJ_[I/IMI/ICﬂ HpI/I BBIIOJIHECHHUHN KOJIMYCCTBCHHBIX OIIBITOB, ITIO3BOJIAIOT y‘-IaH_II/IMCSI CaMOCTOATCIIbHO ACJIATh BBIBO/JbI, BBISABJIIATH
3aKOHOMEpHOCTH. [101X0/1b1, 3a7105)KEHHBIE B CO/IEpIKAHUE TTPOTpaMMBbI Kypca, CO3al0T
HCOGXO,Z[I/IMLIC yC.]IOBI/DI IJI1 CUCTEMHOI'O YCBOCHI/IH yqaumMch OCHOB HayKI/I, JUIA O6CCHC‘-ICHI/IH pHSBHBaIOL[IeFO



Y BOCIIMTHIBAIOLIETO BO3ACHCTBUSI 00YUYEeHHUS HA TUYHOCTD yuanierocs. @opMupyemMblie 3HaHUS JOKHBI CTaTh OCHOBOM cUCTEeMBbl yOekKIeHU!
HIKOJIBHUKA, IEHTPAIBHBIM SIIPOM €TI0 HAYyYHOT'O MUPOBO33PECHHUSL.

Padouasi nporpamma nmo xumuu st 10—11 kjaccoB ¢ HCNOJIb30BaHHEM 000py1oBaHusi HeHTpa «Touka pocTa»

Ha 6a3e uentpa «Touka pocta» oOecnieunBaeTcs peainsanusi 00pa3oBaTelbHbIX IPOrPAMM
€CTECTBEHHO- HayYHON U TEXHOJIOIMYECKOH HAlPaBIE€HHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMU 3aKOHOAATENBCTBA B chepe
00pa3oBaHus U ¢ y4€ToM pekoMeHaanuii deaepanbHOro orneparopa y4eOHOro mpeamera «XuMus».
OO0pasoBarenbHas IporpaMma Mo3BOJISET UHTEIPUPOBATh PeaIn3yeMble MOAXO0/Ibl, CTPYKTYPY M COJIepyKaHHUe IIPH OpraHu3aluu 00y4eHUs
xumuu B 10—11 kitaccax, BBICTpOEHHOM Ha 0a3e JIFo00ro U3 AOCTYIMHBIX yueOHO- MeToaudecKux komiiekcos (Y MK).
Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzanuu janHoi OIl mo3BosnsieT co3aaTh yCIoBUS:
e JUISl paCIIMPEHUS COAEPKAHUS IIKOJIBHOTO XUMHUUECKOr0o 00pa3oBaHMUs;

e ]ISl IOBBINICHUS TTO3HABATENbHOM aKTUBHOCTH 00YYaIOUINXCS B €CTECTBEHHOHAYYHOM 001acTu;
e JUISl pa3BUTHS JUYHOCTU peOEHKA B Ipoliecce 00yuyeHuss XUMUHU, €ro
crocoOHoCTeH, (HOPMUPOBAHHS U YAOBIETBOPEHUS COLMATLHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEIH;

e JuIsl pabOTHI ¢ OJJaPEHHBIMU ILIKOJIbHUKAMU, OPTaHU3ALMY UX Pa3BUTHUS B Pa3IMUHBIX 001acTIX oOpa3oBaTeIbHOM, TBOP
YeCKOM NeATEIbHOCTH.

HJ'laHl/IpyeMl)Ie pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera «XHMHS» C OMMHCAHUEM YHUBEPCAJIBHBIX y‘-leﬁHle ﬂeﬁCTBHﬁ,
AOCTUTAECMBbIX Oﬁy‘laIOI[lI/IMI/ICﬂ

Jluunocmmuwie pes3yibmanivl

Obyuarowuiica noxyuum 603MOACHOCMb 0I5 hOPpMUPOSanUs credyrouux TudHocmHuulxyY V]
e OIpe/eTeHne MOTUBAIMY U3YYCHHs yUeOHOTO MaTepuana;
e OLIGHMBAHHE YCBaWBAaEMOT0 yUeOHOT0 MaTepuaa, HCX0/s U3 COLMATIbHBIX U JINYHOCTHBIX IIEHHOCTEH;

e TOBBIIIEHUE CBOETO 00Pa30BATENILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YUEHHIO OCHOBHBIX HCTOPUYECKUX
COOBITHH, CBA3aHHBIX C PA3BUTHEM XMMHH U OOIIECTBA,

e 3HAHUC IIpPaBUJI TIOBCACHUA B qpesquaﬁme CUTyalluAX,
e OICHUBAHUC COHH&HLHOﬁ 3HAYMMOCTH HpO(bCCCI/Iﬁ, CBsA3aHHBIX C XPIMPICfI;

e BIIAQJICHHE MTpaBHJIaMU O€30MaCHOT0 OOpallleHusl C XUMUYECKIUMHU BEIlIeCTBAMU U 000pyI0BaHUEM, MTPOSIBIIEHUE IKOJIOTUYECK
OH KYJIBTYDBI.

Memanpeomemnmubnie pezyrvmamol Pecyramusnule
Obyuarowuiics noxyyum 603MOHCHOCMY OJisL hOPMUPOBanUs clredyrowux pe2yiamuenulx YV/I:




e lieJIeroJaraHue, BKI0Yas IOCTAaHOBKY HOBBIX IleJiel, mpeoOpa3oBaHue MPAaKTUYECKOM 3a/1a4ll B IO3HABATEIbHYIO,
CaMOCTOSITEeNIbHBIN aHaJIN3 YCIOBHUM TOCTUXKEHUS 11eJId Ha OCHOBE y4éTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTHPOB JCUCTBUS B HOBOM y4eOHOM MaTepHale;

e [IJIAHUPOBAHHUC ITYTU NOCTUIKCHHA ueneﬁ;

YCTAHOBJICHUC LCJICBBIX ITPUOPUTCTOB, BBIACICHHUC AJIbTCPHATUBHBIX CHOC06OB
JOCTHIKEHUS TIeJT ¥ BBIOOp Hanboiee 23 hEeKTUBHOTO crioco0a;

YMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATh CBOE BPEMsI U YIIPABIATh UM;

YMEHHE MPUHUMATh PEIICHUs B IPOOIEMHON CUTYaIlIH;

IIOCTaHOBKA y4€OHBIX 33/1a4, COCTaBJICHUE IIJIaHa U [IOCIEA0BATEIbHOCTH AEHCTBUM;
OpraHu3aiys paboyero MecTa IMpy BBHIOJTHEHUU XUMUYECKOTO SKCIIEPUMEHTA,

IPOTHO3UPOBAHUE PE3YJIbTATOB O0YUECHMS], OLIEHUBAHME YCBOCHHOT'O MaTepuaa, OLeHKa KaueCcTBa U YPOBHS MOJyYEHHbIX 3HAHU
, KOppeKIus IJIaHa U CII0co0a ACCTBUS PU HEOOXOJUMOCTH.

Ilo3nasamenvivie

Obyuarowuiics noay4um 03MONICHOCMb Ol (POPMUPOBAHUS CLeOVIOuUX no3Hasamenvhovix YV/I:

MIOWCK U BBIZICTICHHE NH(POPMAIINH;

aHaJM3 yCIOBUil 1 TpeOOBaHMI 3a1a4n, BBIOOP, COIOCTaBIEHHE M 00OCHOBAHUE CIIOCO0A PEIICHHS 3aa4H;

BBIOOD Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB PEUICHUS 3a1au B 3aBUCMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBUKEHUE 1 000CHOBaHME TMIIOTE3bI, BEIOOP crioco0a e€ MpoBEepKH;

CaMOCTOSATENIFHOE CO3/IaHNE AITOPUTMA AEATEILHOCTH MPH PELICHUH ITPOOIEM TBOPUECKOTO U TOUCKOBOTO XapaKTepa;
YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

OTHCBIBAHUE CBOMCTB: TBEP/IBIX, KUIKHUX, Fa3000pa3HbIX BELIECTB, BHIJIEICHHE UX CYIIECTBEHHBIX PU3HAKOB;
1300paKeHHEe COCTaBa IPOCTEHIINX BEIIECTB C OMOLIBIO XUMUYECKUX (POPMYII M CYIHOCTH

XUMHUYECKHX PEeaKLUil ¢ MOMOIBIO XUMUYECKUX YpaBHEHUI;

poBe/ieHUe HaOI0JeHUH, ONTUCaHNe PU3HAKOB U YCIOBUHM T€UEHUSI XUMUYECKUX PEaKIHii, BEIMOJTHEHHE XUMHUECKOTO
HKCIIEPUMEHTA, BHIBOJIbI HA OCHOBE aHAJIM3a HA0JII0/ICHUH 32 HKCIIEPUMEHTOM,

peleHne 3ajad, MoJrydeHIue XUMHYECKOH MHPOPMAIIUU U3 pa3- JTUIHBIX HCTOYHUKOB,

YMEHHUE OpPTraHN30BhIBATh UCCIIEAOBAHHE C IIETBI0 TIPOBEPKU THUITOTE3;

YMEHUE JIeNaTh YMO3aKITFOUeHHs (MHAYKTHBHOE ¥ 110 aHAJIOTHUH) U BBIBOJIBI;

yMeHHe 00ObEKTUBHO OIICHWBATh HH(POPMAITHIO O BEIIECTBAX M XMMHUYECKHX TPOIIeccaxX, KPUTUIECKA OTHOCUTHCS K TICEBIOHAYYH
oii mHpOpMaLUu.

Kommynuxamuenwie

Ob6yyatowuiics NOIYUUM 8O3MONCHOCT OJiA POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKamuenwvix YV/I:

IIOJIHOE ¥ TOUYHOE BBIPAKEHUE CBOUX MBICIEN B COOTBETCTBUH C 337ja4aMU U YCIOBUSIMHA KOMMYHHKAIUH;

aJIeKBaTHOE MCIOJIb30BAHNE PEUEBBIX CPEJCTB JAJISl yYaCTHS B IUCKYCCUU U

apryMeHTalluu CBOEH MO3UIMH, YMEHHUE MPEJICTABIATh KOHKPETHOE COIEPIKaHUE C COOOIIEHNEM €ro B TUCbMEHHON 1

yCTHOM (hopMme, onpeesieHne Croco00B B3aMMOICHCTBHSL, COTPYAHUYECTBO B IMIOMCKE U cOOpe HHPOPMALINY;

ofpeieNieHne Croco00B B3aUMOCHCTBUS, COTPYIHUYECTBO B TIOMCKE U cOope nH(pOopMaIny, yJyacTue B JUaJIore, MIIaHUPOBAHUE
00IIMX c110COO0B pabOTHI, MPOSBICHUE YBAXKUTEILHOTO OTHOIIEHUS K JPYTUM Y4alUMCS;



OIMHMCAHUE COACPKAHUA BBIITOJIHACMBIX HeﬁCTBHﬁ C ICJIBKO OPUCHTHPOBKU B IIPCAMETHO- HpaKTH‘ICCKOﬁ JACATCIIBHOCTH,
YMCHUA YUUTBIBATH PA3HBIC MHCHUA U CTPCMUTLCA K KOOpAWHAIIMU PA3JIMYHBIX IMO3UIUM B COTPYAHUYCCTBC,

¢dbopmynHupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHMIO, ApTYMEHTHPOBATh M KOOPAMHUPOBATh €€
C MO3UIMSIMH NAPTHEPOB B COTPYAHUUYECTBE MTPU BHIPAOOTKE OOIIETO PEeIICHHS B COBMECTHOH ACATEIBHOCTH;
e OCYILIECTBIISITH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIITb;
e IUIAHUPOBATH OOLIHME CLIOCOOBI PAOOTHI; OCYILECTBIIATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeiCTBUI apTHEPA, yMETh yOeK1aTh;
e HCIOJIb30BAaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA AJIs1 OTOOPAaKEHUs CBOUX UYBCTB, MbICIIEH, MOTUBOB M MIOTPEOHOCTEH;
oTtoOpakaTh B peud (omucaHue, 00bsICHEHNE) COJIEPKAaHUE COBEPIIAEMBIX JICHCTBUH,
KaK B (hopMe IPOMKOI COLMATU3UPOBAHHON PEYH, TaK U B (hOpMe BHYTPEHHEH peuw;
e DPa3BUBaTh KOMMYHUKAaTHBHYI KOMIIETCHIINIO, UCTIOIb3Ys CPEACTBA YCTHOW M MMCbMEHHON KOMMYHUKALIMU NPU paboTe ¢ TeKcTa
MU y4eOHHKA U JOTOJHUTEIBHOM JTUTEPaTypOid,
CIPaBOYHBIMU TaOJIUI[AMH, IIPOSIBIIATH TOTOBHOCTh K YBOXKEHUIO MHOM TOUYKHU 3pEHUS IPU OOCYXACHUH PE3YJIbTaTOB
BBINOJIHEHHON pabOThI.

Ilpeomemmnwiepezynomanvt O6yyarOWuLicss HAy4umcs:

e IPHUMEHSATh OCHOBHBIC METO/IbI IO3HAHMS: HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT;

e ONHCHIBATH CBOMCTBA TBEPBIX, KUIKUX, TA3000PA3HBIX BEUIECTB, BBIACISS UX CYIICCTBCHHBIC MIPU3HAKHY;

e PaCKpPBIBATh CMBICI 3aKOHA COXPAaHEHUS MAcChl BEIIECTB, AaTOMHO-MOJICKYJIIPHOU TEOPHUH;

e pa3iMyaTh XUMHUYECKUE U (PU3NUECKHUE SIBICHUS, HA3bIBAaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIN;

e cobOmosaTh MpaBuiia 6e30macHo paboThl IPH MPOBEIECHUH OIBITOB;

e TOJH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U TTOCY/IOIH;

e TIOJIy4aTh, COOMPATH Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

e XapaKTEpPU30BaTh GU3MUYCCKUE M XUMUICCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX M OPTaHUICCKHX
COETMHEHUH, MPOBOUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB;

e HAa3bIBATH CbaKTOpBI, BJIMAIOIIUE HA CKOPOCTH XHUMHYICCKOMN PCaKIuu;
e IMPOBOAWTE OIBITHI ITO IMOJYUCHUIO U U3YYCHUIO XUMHUYCCKUX CBOMCTB PA3JIMYHBIX BCUICCTB;
e I'PaMOTHO 06pamaTLc;1 C BCICCTBAMH B HOBCCI[HCBHOﬁ KHU3HU.

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNbCAL:

BBIJIBUTATh U IIPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUUYECKUX CBOMCTBAX BEILECTB HA OCHOBE UX COCTaBa U CTPOCHMS, UX
CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKIIMH, O XapaKTepe U MPOIYKTaX Pa3INuHbIX XUMHUYECKHUX PEaKIIMii;

XapaKTCPU30BaTh BEIICCTBA 11O COCTABYy, CTPOCHUIO U CBOI\/'ICTBaM, YCTaHABJIMBATb NPUYNHHO- CJIICACTBCHHBIC CBA3HU MCKIY JaHH
BIMHU XapaKTCPUCTUKAMHU BEIICCTBA,

BbIABUT'aTh N HpOBep}ITB BKCHepI/IMeHTaJII:HO TUITIOTE3BI O pesynLTaTax BOSIICI‘/JICTBI/IH paSJII/I‘{HBIX q)aKTOpOB Ha UBMCHCHHUC
CKOpPOCTH XMMHYECKON PEAKIUU;

HUCII0JIB30BAaTh HpI/IO6p€TéHHLIe SHaHUWA OJId SKOJIOTHYCCKU I'PAMOTHOTO ITOBCICHUA B Opr)KaIOH_Ieﬁ cpeac;



e NCIIOJIB30BaTh HpHOGpCTéHHHe KIIFOYCBBIC KOMIICTCHIIUH ITPH BBIMOJIHCHUHN IPOCKTOB U PCIICHHUN
y‘{€6HO- HCCICA0BATCIILCKUX 3aJlad 110 U3YUCHUTIO CBOﬁCTB, crmoco0oB IMOJIYUCHHA U PAaCIIO3HABAHUA BCIICCTB,

e OOBEKTHBHO OIEHWBATh HH(POPMAIIMIO O BEIIECTBAX M XUMUUYECKHX IMPOIIECCaX;

e OCO3HaBaTh 3HAUYECHUE TEOPETUUECKUX 3HAHUU MO XUMHUU ISl IPAKTUUECKOM €SI TEIIbHOCTH YEJIOBEKa;

e CO3/1aBaTh MOJICJIM U CXEMBI JIJIsl pEIICHHs YIeOHBIX U MTO3HABATEIBHBIX 337a4; TOHUMATh
HEO0OXOAMMOCTh COOTIOICHUS TTPEANMCAHUH, TIPe/IJIaraéMbIX B HHCTPYKITUAX 110 UCIIOJIb30BAHMIO JICKAPCTB, CPEJCTB OBITOBON XU
MUH U JIp.

Xumus 10 kiaace
(68 uacos, 2 yaca B He€JII0)

Teopust crpoeHus oprannyeckux coennnenuii A. M. byrieposa. Ilpeamer opranudeckoi XUMHH.
Oprannyeckue BEIIeCTBa: MPUPOIHBIC, UCKYCCTBEHHBIC H CUHTeTHYeCKHEe. OCOOCHHOCTH COCTaBa M CTPOSHUS OPraHWMYECKHX BEIIECTB. BUTamusm u ero
kpax. [lonstue o0 yrineBonopoax.

OcHOBHBIE 0JI0KEHUSI TEOPUH XUMHYecKoro crpoeHusi bByriaeposa. BanentHocts. CTpyKTypHBIE (hOPMYJIIBI — IOJIHBIE U COKPALIEHHBIE.
[IpocTeie (oauHapHbIE) U KpaTHBIE (JIBOMHBIE U TPOIHBIE) CBsI3U. MI30Mephl 1 n3omepus. B3aumHoe BiMsiHEE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopele oOIIMe XHUMHUYECKHE CBOWCTBA OpPraHMYECKHMX BELIECTB: MX TOpEHUE, IJIaBlIeHHe U oOyriauBaHue. Mopenu
(mapocTep>kHeBble M OOBEMHBIE) MOJIEKYJI OpPraHUYECKMX COEAMHEHMM pa3HbIX KiaccoB. OmpezneneHHe 3JIEMEHTHOIO COCTaBa OPraHUYECKHUX
COCIMHEHUM.

Jlabopamopmuvie onvimot. VI3roToBIeHNE MOIeNIE OPraHUYECKUX COSTMHEHU.

YriaeBoaopoas! M UX NPUPOAHbIC HCTOYHUKHU
IIpeneabHbie yriesomopoabl. Ankanbl. Onpenenenue. ['oMonornueckuil psa ankaHoB U ero obmas ¢gopmyina. CTpyKTypHas U30MepHUs
yriepoaHoi nenu. Paaukansl. HoMeHknatypa ankanoB. XMMHUYECKHE CBOWCTBA alKaHOB: TOPEHUE, PEaKIMH 3aMeleHNs (TaJOTeHUPOBaHUE), PeaKlns

pa3IoKEHUsI METaHA, PEAaKIUs IeTHIPUPOBAaHNUs ITaHA.



HenpenenbHbie yriaeBogopoabl. AjkeHbl. JTuieH. ['omonorudeckuii psn ankeHoB. Homenknarypa. CtpykrypHas uzomepus. [IpomsliieHHOe
MOJTyYeHHE aJIKEHOB: KPEKHUHT U JIETUPUPOBAHIE alIKaHOB. Peakius geruaparaliy 3TaHoja, Kak JabopaTOpHBIN croco moryueHus dTuiaeHa. Peakiun
IIPUCOCAVHEHNSA: TMApaTalys, T'MIPOraJIoTeHUPOBAaHUE, TaJloreHHpoBaHue, noiaumepusauuu. IIpaBuno MapkoBHukoBa. OKHCICHHE aJIKEHOB.
KauecTBeHHBIE pEaKIIMU HA HENPEAEIbHBIE YIIIEBOJOPOIBI.

Aakanuenbl. Kayuyku. Homenkmarypa. ComnpsokéHHble aueHbl. byramuen-1,3, w3onpen. Peaknus JlebGenmeBa. Peakumu npucoequHeHUsS
ankagueHoB. Kaydayku: HaTypanbHblid, CHHTeTHUECKUE (OyTalueHOBBIH, N30NPEHOBRIN ). Bynkanusanus kaydyka. Pesuna. D00HHT.

Auaxkunbl. O0as xapakTepucTHKa romMojorudeckoro psana. CrnocoObl 00pa3oBaHUs Ha3BaHUM alKMHOB. XMUMHUYECKHE CBOMCTBA alleTUJICHA:
rOpeHue, peakliuu NMPUCOeIMHEHMSI: THPOTaloreHupoBaHKe, rajloreHupoBaHue, ruaparanus (peakuus Kydyeposa), — ero nosyuyeHue u npuMeHEHHUE.
Bununxmopua u ero nojJmMepusanus B MOJIUXIOPBUHUIIL.

Apenbl. beH3oun, kak npeacraBUTedb apOMaTHUYECKUX YIIeBoAopoAoB. CTpoeHue ero MOJeKyabl M CBOMCTBa (PU3MYECKHE U XHUMUYECKUE
CBOIMCTBA: rOpeHNE, peakliy 3aMelIeHHs] — rajoreHupoBaHue, HuTpoBanue. [lonydyenue u npuMeHeHrne 6eH3oia.

IIpuponubiii 1 monyTHbIi rasel. CoctaB npupoAHoro rasza. Ero Haxoxxaenue B npupoze. IIpenmymectsa npupoaHoro rasa Kak TOILIMBA.
Xumuueckas nepepadboTKa MpUPOJAHOro ra3a: KoOHBepcus, mupoian3. CUHTE3-Ta3 U ero NpuMeHeHHe.

[TonyTHbIE Ta3el, ux coctaB. [lepepaboTka MonyTHOTO ra3a Ha (PpaKLUU: CyXOM ras, npornaH-0yraHoBasi CMECh, Fa30BbI OCH3UH.

Hed1b 1 cnocodb1 eé nepepadorku. CoctaB HeQTH U €€ nepepadoTKa: eperoHka, KpekuHr, pudopmMuHT. HedTenpoayKTel U UX MOTydYeHHE.
[TonsaTHe 06 OKTaHOBOM YHcie. XMMHUYECKHE CIOCOObI MOBBILIEHUs KauecTBa OEH3MHA.

Kamennblii yroab n ero nepepadorka. KokcoBaHne KaMEHHOIO yriisl M €ro MpOJAYyKThl: KOKCOBBIM a3, aMMHayHas BOJa, KAMEHHOYTOJIbHAs
cMmoda, kokc. ["a3udukanys KaMeHHOTO yIJIs.

Jlemoncmpayuu. I'opeHue npeneabHbIX U HENPEIENbHBIX YIJIE€BOJIOPOAOB: METaHa, dTaHa, aleTwieHa. KauecTBeHHbIe peakluu Ha HempeJeilbHbIe
YIJIEBOIOPO/bI: OOECIIBEUMBAHHE 3THUJICHOM M AalleTWIEHOM pAacTBOPOB IEepMaHraHara Kajauss U OpomHO#l Bojbl. OTHomeHHe OeH3071a K 3TUM
okucaurensM. [leruaparanus stanona. ['uaponus kapouaa kamsiust. Komnexinun «HedTs u HedrenponykTs», «KaMeHHBINH yroib U IPOAYKTHI €ro
nepepaboTkny, «Kayuykn». Kapra mone3nsix uckomnaeMorx PO.

Jlabopamopuvie onvimor. OOHApYKEHHE MPOAYKTOB TOPEHUS CBEUH. VcciiemoBanne CBOMCTB KayuyKOB.

KI/IC.TIOPOI[- H a30TcoaecpiKalme OpraHn4eCKue COCAMHCHUSA



Opnoaromuble ciupThl. Onpenenenue. @yHKIMOHAIbHASA THAPOKCUIIbHAS IPyMIa. [ OMOI0Orn4ecKkuii psa NpeaeabHbIX OJHOATOMHBIX CIIUPTOB.
N3omepust nonoxxeHus GyHKIMOHAIBHOM rpymibl. BogopogHas cBs3b. XMMUYECKHE CBOWCTBA CIIUPTOB. ANlbJeTUIHAs rpymma. Peakius stepudukanuu,
cioxuble 2Qupsl. [Ipumenenne cnuptoB. JlelicTBUE METUIIOBOTO U ATHJIOBOTO CIIUPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CMPTHI. DTUJICHIJIMKOJb, KaK MPEACTABUTENb JBYXAaTOMHBIX U IJIMIEPHUH, KaK MPEICTABUTENb TPEXATOMHBIX CIUPTOB.
KagecTBeHHast peakiyst HA MHOTOaTOMHBIE CITUPTHI, X CBOMCTBA, MOJydyeHne U npumenenue. [lonsarue 06 antudpusax.

®enoa. CtpoeHne, noiaydeHrue, CBOUCTBa U NpuMeHenue ¢eHosna. KauectBennslie peakuuu Ha (heHo. B3aumMHOe BAMSHUE aTOMOB B MOJICKYJIe
denona.

Aabaernabl M KeTOHbl. DopMmanbaerujl M auneTanbAerujl, Kak MPEICTAaBUTEIU albJETUJIOB, COCTaB HMX MOJEeKysl. DyHKIHOHaJIbHas
KapOoHuIbHas rpynmna. KadecTBeHHbIe peakiy Ha anbaeruabl. CBOWCTBA, MOJMyueHUE U MpUMeHeHue (opMaibaeruaa U anetanpaeruaa. Peakuumn
MOJMKOHAEH AN T (hopManipaeruaa. [loHsTHe 0 KeTOHaX Ha MPUMEpE alleTOHA.

Kap6oHoBbIe KHCJIOTBI. ['OMOJIOTHYECKHIA PSIIT IPEICIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. JKUpHBIE KapOOHOBBIC KHCIIOThL. X UMUYCCKUE
CBOMCTBa KapOOHOBBIX KUCIOT. [TomyyeHue u npuMeHeHrne MypaBbMHON 1 YKCYCHON KUCIIOT.

Caoxnbie 3pupsbl. Kupsl. Peakius stepudpukanmu. Croxusle 3¢upbl. XKuUpbl, X cocTaB U TUAPOIN3 (KUCIOTHBIN U IIEeI04YHOM). Mblia.
I'mppupoBanue KUpoB.

YraeBoawl. YrieBoabl. MoHocaxapuasl. [moko3a kak anpaerugocrnupt. Copout. MojouHokucioe U cnupToBoe OposkeHue. DOTOCHHTES.
Hucaxapunel. Caxapo3sa. [Tonmucaxapuapsl: Kpaxmai, LEJUII0JI03a.

AMuHBI. AMUHOTpyINIa. AMUHBI NpeAenpHble U apoMartndeckue. AHwinH. [lomyuenne amuHoB. Peaknus 3uHMHA. XMMUYECKHE CBOWCTBA U
IIPUMEHEHNE aMHUHOB.

AMHUHOKHCJI0TBI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJI M CBOMCTBA, KaKk aM(pOTEPHBIX OPraHNYEeCKUX COeTUHEHH M. [ TUIIH, KaK MpeIcTaBUTENb
aMUHOKHUCIIOT. [lonydeHne monuneTu0B peakuyuen noaukonaeHcanuu. Iloustue o nentuHon CBs3u.

Beakn. Crpoenue Monekyn O€lKOB: NMEpBUYHAs, BTOPUYHAS M TPETHYHAs CTPYKTypbl. KauecTBeHHble peakuuu Ha OeNKd, UX TUAPOIIU3,
JeHartypauus u Ouonornyeckue QyHKIUH.

JHemoncmpayuu. 1lonyyenue anbAeruioB OKACIEHUEM CIIUPTOB. KauecTBeHHas: peakuus Ha MHOTOAaTOMHBIE CIIUPThL. 3aBUCUMOCTh PAaCTBOPUMOCTH

¢deHoma B BoJie OT TemrepaTyphl. B3aumopeiictBue ¢ 6pomuoit Bomoit u xmopuaom xenesa(lll), kak kauecTBeHHble peaknuu Ha ¢eHon. Peakmmm



CepeOpsSIHOTO 3epKana M CO CBeXenolydyeHHbIM ruapokcuaoM menu(ll) mpu HarpeBanwm, Kak KauyeCTBEHHBIC pEaKIUHU Ha anbAeruabl. OOpasiibl
MYpaBbUHOM, YKCYCHOM, MAJTbMUTUHOBON M CTE€APUHOBOW KHCIIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETHAHBIE CBOMCTBA U CBOWCTBA MHOTOATOMHBIX
CIUPTOB TIIIOKO3bI B peakiuu ¢ ruapokcuiom menu(ll). Unentudukanusa kpaxmana. KauectBeHHble peakiiuu Ha O€KU.

Jlabopamopuvie onvimpr. CpaBHEHHE CKOPOCTH UCIAPEHHUs BOJABI U 3TaHONA. PacTBOpUMOCTh MMIEpHHA B BOJE. XMMHUUYECKHE CBOMCTBA YKCYCHOM
kucnoTel. OmnpenencHue HENpeAeTbHOCTH PAacTUTENbHOrO0 Macna. MaeHTtudukanus Kpaxmanaa B HEKOTOPBIX MPOAYKTax MHUTAaHUSA. V3rotoBicHHE
KpaxMaJIbHOTO KieicTepa. MI3roToBiieHre MOEIIEN MOJIEKY)I aMUHOB. M3roToBIE€HNE MOJIEN MOJIEKYJIbI TJIULIMHA.

Ilpakmuueckasa paooma. UnenTupuxkanusi OpraHuYecKuxX coeJHHeHUI.

Opranuveckasi XumMusi 4 001IECTBO

Bbuorexnouiorus. [lepuoast e€ pazutus. Tpu HanmpaBieHUss OMOTEXHOJIOTHH: TeHHas (WM TeHeTUYeCKas) MHKEHEPHs; KJICTOYHAsI HHKEHEPHS,;
omosnorudeckas nmkeHepus. ['eHerndyecku moauduimposannsie opranu3Mel ('MO) u Tpancrennas npoayknus. Kimoruposanue. UMMOOHIN30BaHHBIC
(epMEHTHI 1 UX TIPUMEHEHUE.

IMoanmepsl. Knaccudukarus noaumepoB. FIcKyccTBEHHBIE MOTUMEPHI: LEJUTYION, alleTaTHBIN IIETK, BUCKO3a, IeJIo(daH.

Cunrernyeckue mnogaumMepsbl. [lonumepusanus ¥ TMONUKOHIEHCANMS, KaK CHOCOOBI MONydeHHUs MONUMepoB. CHHTETHUECKHE KaydyKH.
[TonucTtupo:n, TedioH U MOTUBUHIIIXIOPHU, KaK MPeACTaBUTENH TuiacTMacce. CHHTETHYECKHE BOJIOKHA: KallpOH, HAMJIOH, KEBJap, JTaBCaH.
Hemoncmpayuu. Konnexkuum KayqyyKkoB, INIACTMACC, CHHTETUYECKUX BOJIOKOH M U3JIeNIHN U3 HUX. DepMEHTATUBHOE Pa3JI0KEHUE MEPOKCUIA BOJOPOIA
C TIOMOIIIBIO KaTalla3bl CBEKEHATEPTHIX MOPKOBH MM KapTOQes.

Jlabopamopuvie onvimor. O3HaKOMIIEHUE C KOJUIEKIUSMHU KayuyyKOB, TUIACTMACC U BOJIOKOH.

Ilpakmuueckaa padoma. Pacnio3dHaBaHHe IJIACTMACC U BOJIOKOH.



Conep:kanue nporpaMmbl
Xumusa 11 kaace
68 yacoB, 2 yaca B He/eJII0)
CrtpoeHue BelecTn

OcHoBHbIE cBe/leHUs1 0 cTpoeHuH atoMa. CTpoeHue aroma: cocTaB siipa (HYKJIOHBI) U 3JIEKTpOoHHAas oOonouka. [lonsatue 06 uzoronax. Ilonsarue o
XUMHUYECKOM DJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps0M spa.

[Hepuoauyeckas cucremMa xuMu4eckux djemeHToB J[. M. MenaeneeBa B cBeTe YYeHUSA O CTPOCHUM aroMa. DU3MUYECKUI CMBICI IPUHATOW B
tabmune /. . MenzaeneeBa CUMBOJIMKY: MOPSIKOBOIO HOMEpPA 3JIEMEHTa, HOMepa nepuoja U HoMmepa rpynmnsbl. [IoHsTHE O BaJeHTHBIX 3JEKTPOHAX.
OToOpakeHue CTPOSHHS ANEKTPOHHBIX 000JI0UYEK AaTOMOB XMMHUYECKUX AJIEMEHTOB C IOMOIIBIO AJIEKTPOHHBIX U 3JICKTPOHHO-TPA(QUIECKUX (POPMYIL.
OObscHEHNE 3aKOHOMEPHOCTENW M3MEHEHHUs CBOMICTB 3JIEMEHTOB B MEPHOJAaX W IPYMIax MNEPUOJUYECKON CHCTEMBI, KaK CIEACTBHE UX 3JIEKTPOHHOTO
CTPOEHMSI. DIIEKTPOHHBIE CEMENCTBA XMMUUYECKHUX DJIEMEHTOB.

CpaBHenne Ilepnoanyeckoro 3aKkoHa M TEOPHH XHMHYECKOI0 CTPOeHHMs HAa (pmiiocodckoii 0CHOBE: NMPEANOCHUIKH OTKphITUA [lepnonnyeckoro
3aKOHa M TEOPUM XMMHYECKOIO CTPOEHHUs OPraHMYECKHX COCAMHEHUM; POJb JIMYHOCTU B UCTOPUM XMMHH; 3HAYEHUE NPAKTUKU B CTAHOBJIICHUM H
Pa3BUTUU XUMHUYECKUX TEOPH.

Honnas xumMHuyecKkasi cBA3b U HOHHbIE KPUCTAJIMYeCKHe peléTku. KaTHOHBI 1 aHUOHBL: UX 3aps/ibl U KiacCU(UKAIKs MO0 COCTaBy Ha MPOCThIE U
cnoxuble. IlpeacraButenu. IloHsTHe 00 MOHHOM XuUMHuUecKoW cBs3M. VOHHas KpucTauimueckas pemérka M (pu3MuecKkue CBOMCTBA BEILIECTB,
00yCIIOBJICHHBIE 3TUM CTPOCHHEM.

KoBaneHTHasi XuMHYeCKasi CBSI3b. ATOMHbIE H MOJICKYJISPHbIE KPUCTANINYECKHe pelIéTKH. [JoHsATHE O KOBAJICHTHOMN CBS3U.
DNEeKTPOOTPULIATEIbHOCTD, HETIONIAPHAs U TOJIsIpHast KOBAJIEHTHBIE CBSI3U. KpaTHOCTh KOBaJIEHTHOU CBSI3U. MexaHn3Mbl 00pa30BaHuUs KOBAJICHTHBIX
CBsI3€ii: OOMEHHBIN U IOHOPHO- aKIENTOPHBINA. [10IIpHOCTE MOJEKYIIBI, KaK CIEACTBHE MOJSPHOCTHU CBSI3U M F€OMETPUH MoJIeKyIbl. Kpucranmnueckue

PEMIETKH C ATUM TUIIOM CBSI3U: MOJIEKYJISIpHBIE U aTOMHbIE. DU3HUecKre CBOMCTBA BEIIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAINTUYECKUX PEIIETOK.



MeTtanan4yeckas ¢Bsi3b. [[JoHATHE O METAIIIMYECKON CBS3U M METAJUIMYECKUX KPUCTALUTNYECKUX pelIETKaX. PU3NYECKUE CBOMCTBA METAJIJIOB HA OCHOBE
UX KPUCTAJUINYECKOro CTpoeHMs. [IpuMeHeHne MeTasIoB Ha OCHOBE UX CBOMCTB. UEPHBIC U LIBETHBIE CILIABBHI.

Bopopoanas xumudeckas cBsi3b. MeXMOJIEKYJISIpHAS. U BHYTPUMOJIEKYJIIPHAst BOJAOPO/IHBIE CBSI3U. 3HAYEHUE MEKMOJIEKYIISIPHBIX BOJOPOJAHBIX CBS3EH
B IIPUPO/JIE U )KU3HU YEIIOBEKA.

IHonmumepsl. IlomydeHre nmoiMMepoOB peakUUsIMH IOJMMEPU3ALUU U IOJMKOHJICHCAIMM. BakHelInue mpeacTaBUTENM IUIACTMAcC U BOJIOKOH, UX
IIOJIy4EHHUE, CBOMCTBA U IpUMeHeHue. [IoHATHE 0 HEOpPraHNYECKUX MTOJIMMEPAx U UX MPEACTaBUTEIH.

Jucnepcublie cucrembl. [lorstue o aucnepcHoil (ase W JUCIIEPCHOHHOM cpene. ArperaTHoe COCTOSIHHE pa3Mmep dYacTwil (as3pl, Kak OCHOBA IS
KJIacCU(UKALUN TUCTIEPCHBIX CUCTEM. DMYIbCUU, CYCIIEH3HH, a3PO30JM — TPYIIbI TPyOOAUCIIEPCHBIX CUCTEM, UX MPEICTaBUTENIN. 30U U Telld —
IPYIIIbI TOHKOJIUCIIEPCHBIX CUCTEM, UX TpenactaButenu. [loHaTre o cuHepe3uce u Koaryisuu.

Jemoncmpayuu. Ilepuonudeckoil cucteMpl Xumudeckux siemenToB [I. . MenaeneeBa B pa3nuuHbix Gopmax. Mojienb HOHHOW KPUCTATUTNIECKOM
pEelIETKN HAa NpUMeEpe XJopuia Harpusa. MuHepanbl ¢ 3THM THUIIOM KPUCTAJUIMYECKOW PEMETKOM: KalbLUT, TaauT. Moaenu MOJIEKYyIsIpHOR
KPUCTAJNINYECKOM PelETKY Ha MPUMEPE «CyXOro JibJa» WIM MOa U aTOMHOM KPHCTAIIIMUECKO peIIéTKU Ha MpUMepe aiamasa, rpadura nwin KBapla.
Mogens MossipHOro 00béMa raza. Mojienu KpUCTalIM4eCKUX peéToK HEKOTOPbIX MeTayioB. Kosulekiinu 06pa3iioB pa3InyHbIX AUCIIEPCHBIX CUCTEM.
CuHepes3uc 1 KoaryJssusl.

Jlabopamopuvie onvimol. KOHCTpYHpOBAaHUE MOJIETH METATMYECKON XMMHUYECKOW CBs3U. [lonmydeHue KOJUTOMAHOTO pacTBOpa KypHHOTO Oenka,
HCCIIEIOBAaHHE €T0 CBOMCTB C MOMOIIBIO JIA3EPHOH yKa3KU U MMPOBECHHE €ro AeHaTypauuu. [lomyyeHne sMynbCHH pacTUTEIBHOTIO Maciia U HabJIoJeHue
3a e€ paccioenueM. [loiaydyeHne cyceH3un «M3BeCTKOBOTO MOJIOKa» M HAaOII0IeHHE 3a e€ celMMEeHTaluel.

XuMHUYeCKHe peakiuu

Knaccupukanusi XuMuyecKuX peakuuid. AJJIOTpONU3aNMs U W30MEpHU3aIusl, KaKk peakiuu 0e3 M3MEHEHHs COCTaBa BEMIECTB. AJUIOTPONHS U €€
npuunHbl. Krnaccudukamnuss peakuuil 1Mo pasIuyHbIM OCHOBAaHHUSAM: MO YHCIY M COCTAaBYy PEAareHTOB M MPOAYKTOB, MO (haze, MO MCHOIb30BAHUIO
KaTaju3aropa uiH pepmenTa, 1o terioBoMy 3pdexry. TepmoxuMmudeckre ypaBHEHUs peakLnil.

Ckopocth XUuMHYeCKHX peakuuil. @akTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHYECKUX PEAKLUI: PUPOIA PEarupyolInX BEIIECTB, TEMIEPATYPA,
IJIOIIA b MX CONPHUKOCHOBEHMS PEAarupyroIIUX BEUIECTB, MX KOHLEHTpalus, NpUCYTCTBUE Karanuzaropa. [lonsrtne o karammse. PepMeHTHI, Kak

Ouosiornyeckue Katanau3aTopbl. MHIMOUTOPHI, KaK «aHTOHMMBD) KaTaJIM3aTOPOB U UX 3HAYCHHE.



XuMu4yeckoe paBHOBecHe U c1oco0bl ero cMemenns. Kiaccudukanus XuMHUECKUX peakiiii o npu3HaKy ux HanpasieHus. [lonsarue 00 oOpaTuMbIx
peaknusax u xumMudeckoM paBHoBecuu. [Ipunmmn Jle-IlaTense u cnocoObl CMEIIEHUs] XUMHUECKOro paBHOBecHs. OOmias xapakTepUCTHKA PEaKIHii
cUHTe30B amMHuaka u okcuza cepbl(VI) u paccMoTpenune yciaoBuii CMEIIeHHsI UX paBHOBECHUS Ha MPOU3BOJICTBE.

I'maposaus. OGpatumblil 1 He0OpaTUMBIN THAPOJIU3EL. [ UAPOIN3 coseil u ero Tumbl. [ MAPONIH3 OPraHnYEeCKUX COCTMHEHUN B KUBBIX OPraHU3MOB, KaK
ocHoBa oOMeHa BeniecTB. [IoHsATHE 00 SHEPreTHUECKOM 0OMEHE B KJIETKE U POJIM TUAPOIIN3a B HEM.

OKHCAUTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTeneHb OKUCICHUS U e€ ornpeaesieHre o GpopMysiaM OpraHUnYeCKUX U HEOPraHWYECKUX BEIIECTB.
DOneMeHThl M BEIIECTBA, KAK OKHUCIUTENIM U BoccTaHoBUTEeNH. [loHsATHE O mpoueccax OKuciaeHHs U BoccTaHoBiieHUs. CocraBiieHHME ypaBHEHUI
XUMHUYECKHUX PeaKInii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACIJIaBOB M PACTBOPOB JJIEKTPOJIUTOB. XapaKTEpUCTUKA OJJIEKTPOJIM3a, KAaK OKHCIUTEIHbHO-BOCCTAHOBUTEIBHOIO IIpoIEecca.
OCoOEHHOCTH AIIEKTPOIIH3a, MTPOTEKAIOIIETO B PACTBOPAX EKTPOIUTOB. [IpakTHdeckoe mpuMEHEHHE AIIEKTPONIN3a: TTOIydeHHE TaJIOTeHOB, BOJOPO/A,
KHMCJIOpO/1a, IEJI0YHBIX METAJIOB U LIEJIOUEH, a TaKKe aJFOMUHUS 3JIEKTPOJIU30M PaCIUIaBOB U PaCTBOPOB COEIUHEHHH 3TUX AseMeHTOoB. [loHsaTHE O
rajibBaHOIUIACTUKE, TalIbBAHOCTETUH, paUHUPOBAHUH I[BETHBIX METAJLIOB.

Jemoncmpayuu. PacTBopeHNe CEpHONW KUCIOTHI U aMMHMA4YHON CeNUTPHI U (UKCAlMs TEIUIOBBIX SIBIEHUH Ul 3THUX IpoleccoB. B3anmoneicTus
PacTBOPOB COJISTHOM, CEPHOW M YKCYCHOM KHCJIOT OJUHAKOBOW KOHIIEHTpAIIMU C OJIMHAKOBBIMH KYCOYKaMHU (TpaHyJiaMU) IIMHKAa ¥ B3aUMOJCHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, IMHKA, JKeJIe3a) C pACTBOPOM COJISTHOM KHCIIOTHI, KaK MPHUMEpP 3aBUCHMOCTH CKOPOCTH XUMH YECKUX
peaxkuii OT MPHUPOABI BellecTB. B3aumoeiicTBue pacTBOPOB THOCYNb(aTa HATpUs KOHIIEHTPAIIMM U TEMIEPATyphl C PACTBOPOM CEPHOM KHCIOTHI.
MogenupoBaHue «KUIALIETo ciosi». Vcnoiab3oBaHME HEOPraHWYECKHX KaTajau3aTopoB (COJel kene3a, MOAUAa Kajus) U NPHUPOJIHBIX OOBEKTOB,
coJiepKalux Katanasy (Chlpoe Msico, KapTodenb) i pa3fioKeHus Mepokcuaa Bojgopona. BzaumonelcTBue NUHKA ¢ CONSTHOW KUCIOTOW HUTPATOM
cepebpa, Kak IpUMepbl OKUCIUTENIbHO-BOCCTAHOBUTEIBLHON peakiuii U peakiuu oomeHa. KoncrpyupoBanue Mozenu anektponusépa. Bugeopparment
C MPOMBIIINIEHHOW YCTAaHOBKH VIS TIOTYYCHHSI aTIOMUHUS.

Jlabopamopnuie onvimal. Vinmoctpaiiyst npaBuia beprosuie Ha mpakTHke — MpoBeieHHe peakiuii ¢ 00pa3oBaHUEM 0calika, Ta3a U BOJbl. [ eTeporeHHbIi
KaTaan3 Ha TpUMepe pa3loKeHHs MepOKCHAa BOJOPOAA B MPHCYTCTBUM AMOKCHAa Mapranma. CMmemeHne paBHoBecus B cucteme Fe** + 3CNS™ «
Fe(CNS)s. McnibiTanne HHIUKATOPaMHU CPEIbl pACTBOPOB COJIEH pa3IHUYHBIX TUIIOB. OKUCINTEILHO-BOCCTAHOBUTEIbHAS PEaKIUs M Peakius 0OMEHa Ha

npuMepe B3auMoJieiicTBUs pacTBOpoB cynbdaTta Meau(ll) ¢ xxene3oM U pacTBOPOM ILEIOYH.



Ilpakmuueckaa padoma. PenieHne S5KCIEPUMEHTAIbHBIX 337a4 110 TeME «XMMHUUECKasl peaKLus».

BemecrBa 1 ux cBoiicTBa

MeTtajiabl. Pusznyeckre cBOCTBa METAJUIOB, Kak (QYHKIUS UX CTpoeHHs. JlefieHre MeTauIoB Ha TPYIIIBI B TEXHUKE M XUMHH. XUMHUYECKUE CBOUCTBA
METAJIJIOB U AIEKTPOXUMHUUYECKUH psii HanpspkeHui. [lonsaTue o MmetainorepmMun (IFOMUHOTEPMHUM, MAarHUETEPMUU U IP.).

Hemerasuibl. Biaropoansie rasel. Hemeramnel kak okuciurenu. Hemeramisl kKak BOCCTaHOBUTENH. Psn anexrpoorpunarensHocTd. IHEpTHBIE Wi
0J1aropoIHbIE Ta3bI.

Kucnorsl Heopranmveckue M opraHmdeckme. KHUCIOTBI C TOYKM 3pEHHUS aTOMHO-MOJIEKYJSIPHOrO ydeHus. KHCIOTBI ¢ TOYKHM 3pEHHUS TEOPHUH
AIEKTPOIUTUYECKON Aucconuanuu. KuciaoTel ¢ TOUKH 3peHust mpoTOHHOU Teopun. OO0IIMe XUMHUIeCKue CBOMCTBa KUCIOT. Knaccudukaius KUCoT.
OcHoBaHusl Heoprannvyeckue U oprannyeckue. OCHOBaHUS C TOUKH 3PEHUS aTOMHO-MOJIEKYJIApHOro yuyeHus. OCHOBaHUS C TOUKH 3pEHUSI TEOPUU
NIEKTPOIUTHYECKON nucconmanuu. OCHOBaHMS € TOYKM 3peHMs] NMPOTOHHOW Teopuu. Kiaccudukanus ocHoBaHuM. XHMHUYECKHE CBOWCTBA
OpPraHUYECKUX U HEOPraHUYECKUX OCHOBAHUM.

AM@oTepHbIe coeJUHEHHS] HeOpraHuyeckue U oprannyeckne. Heopranmueckue ampoTepHble COETUHEHUS: OKCUIBI U TUAPOKCUIBI, — UX CBOMCTBa
U noiryyeHue. AM(QoTepHble OpraHu4eckie COeIMHEHNs Ha IPUMepe aMUHOKUCIIOT. [lenTuapl u nenTuHas cBs3b.

Coumn. Knnaccuduxkanus coneit. XKéctkocTs BoJbl U criocoObl €€ ycrpanenus. [lepexos kapOoHarta B rujpokapOoHaT u oopaTtHo. OO1IMe XUMUYECKHe
CBOMCTBA COJICH.

Hemoncmpayuu. Komnexuus MeramwioB. Komtekius HemetaiioB. B3amMopeicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Melbplo. Bembimika
TEpMUTHOM cMecu. Bcembimka 4€pHOro mnopoxa. BpITeCHEHME TalOr€HOB M3 HMX pacTBOPOB JPYTMMH TajloreHamu. BsaumonencTBue mnapos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHON KHUCIOTHI M aMMHaKa («IpIM 0e3 orHsy). [lonyueHne aMMuaka U u3ydyeHHe ero cBoicTB. Paznuunsle ciyyan
B3aUMOJICHCTBUS PACTBOPOB COJIEU AIFOMUHUSA €O IIENOUYbI0. [lomydeHne »ECTKON BOJABI U YCTPAHEHHUE €€ )KECTKOCTH.

Jlabopamopusie onwvimel. IlonydueHne HepacTBOPUMOIO THUIAPOKCHIA W €ro B3aUMOJIEHCTBUE € KHCIOTOM. MccrnenoBaHue KOHIIEHTPUPOBAHHBIX
pPacTBOPOB COJIIHOM M YKCYCHOM KHCIJIOT KaleJdbHbIM METOJOM IpU UX pa3baBieHuM BooH. [losmyueHune am(poTepHOro rufpokCcuia U U3y4eHUe ero

CBOMCTB. [IpoBeieHNre KaUECTBEHHBIX PEAaKIUi 110 OIPEIEICHUIO COCTaBa COJIH.



Ilpakmuueckas paboma. Pemienue >KCIIepUMEHTANIbHBIX 3a7a4 10 Teme «BelecTBa u Ux CBOUCTBay.

XuMHA ¥ COBpeMeHHOe 0011ecTBO

HpOI/[3BOIlCTBO aMMHaKa ¥ MeTaHoJa. [IoHITHE 0 XMMHYECKOM TEXHOJIOTHH. XUMHUYCCKHUE pE€aKknuu B IMpPpOU3BOACTBE aMMHUaKa U MECTaHOJIA. 06ma;1

KJ'IaCCI/I(l)I/IKaLII/IOHHaH XapaKTCPUCTHKA peaKHI/Iﬁ CHUHTC3a B IIPOU3BOACTBC 3TUX IIPOAYKTOB. HaquHe IIPUHIUIIEL, JICKAIUE B OCHOBC IIPOMU3BOJACTBA

aMMHakKa 1 MCTaHOJ1a. CpaBHeHI/Ie 9TUX IMPOU3BOACTB.

XumMuyeckasi TpaMOTHOCTh KaK KOMIIOHEHT 001Iell KyJbTypbl YesoBeka. MapKUpOBKa YIMAaKOBOYHBIX MAaTEpUANIOB, JEKTPOHUKH U OBITOBOM

TCXHUKH, DKOJIOT'MYHOT'0 TOBapa, NPOAYKTOB IUTAHHUA, STUKCTOK 10 YXOAY 3a OIIC)KZIOI;'I.

ﬂemoucmpauuu. Mogenb HpOMLIH.IJ'I@HHOfI YCTAHOBKU ITOJIYUCHU A cepHoﬁ KHUCJIOTBI. Mojelb KOJJOHHBI CHHTE3a aMMHaKa. BI/IIIGO(i)paFMCHTBI u CJ'I&fII[LI

O CTENEHHU DKOJOTHYSCKON YMCTOTHI TOBapa.

Jlabopamopuvie onvimot. VI3ydeHre MapKUPOBOK Pa3JIMYHBIX BUJIOB IPOMBIIUICHHBIX U TIPOIOBOJIbCTBEHHBIX TOBAPOB.

Y4yeOHo-TEMATHYCCKUH JIAH

Ne HaumeHnoBanue pa3zaenos (Tem) KonnuecTBo vacos B ToM uyncne Ha npoBeneHue
10 IPOrpaMMe [IpakTnueckux padbot KoHnTponbHbIX
pabot
10 knacc
1 [IpeameT opranndeckoil XuMun. Teopusi CTpOSHUS 12 - -
opranunyeckux coenunennit A. M. bytneposa
2 YTIeBo10pOobl U UX IPUPOJHBIE UCTOYHUKH 14 - 1




3 Kucnopon- u a3oTconepkaiine opraHnuecKue 24 1 1
COENMHEHHS
4 Opranndeckast XUMusi 1 00IIECTBO 16 1 1
Pesepr 2 1
Hroro 68 2 3
11 knacc
1 | Ctpoenue BemecTB 18
2 XHUMHYECKUE PEaKITUU 24 1 1
3 BemecrBa u ux cBoiicTBa 18 1 1
4 XHUMHS ¥ COBPEMEHHOE 00IIEeCTBO 6
Peseps 2
Hroro 68 2 2

ILnanupyemMsle pe3yibTaThl OCBOCHHSI Y4€OHOr0 peaMera

OO0yueHne XMMHUU B CpeHEH IKoJIe Ha 6a30BOM YPOBHE IO IaHHOMY KYPCY CIIOCOOCTBYET TOCTHKEHUIO 00yYaIOIIUMUCS CIIETYIOIINUX JIHYHOCHHBIX
pe3yomamog:.

1) uyBcTBa rOpIOCTH 32 POCCHHCKYIO XMMUYECKYIO HAyKy U OCO3HAHUE POCCHUICKON IpaXkIaHCKON HICHTHYHOCTH — 6 YeHHOCMHO-0PUEHMAYUOHHOU

cohepe;



2)

3)

4)

1)

2)

3)
4)

0CO3HaBaTh HEOOXOAMMOCTh CBOEH MMO3HABATEIHHON JIEATEIBHOCTH U YMEHHE YIIPABIISTH €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHHIO Ha
MPOTSHKECHUHM BCEH XU3HU; MOHMMAHUE BAaXHOCTH HEMPEPHIBHOTO 00pa30BaHUs KaK (PaKTOpPy YCHEIIHON MpOoecCHOHAIBHON M OOIIEeCTBEHHON
NESTebHOCTH; — 8 NO3HA6amenbHOU (KOTHUTUBHOW, MHTEIUIEKTYaIbHOM) chepe

TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JabHEHIIeH 00pa30BaTeIbHON TPACKTOPHH WK chepbl MpohecCHOHATBHON NESTEITLHOCTH — 8 Mpyo08ol
cohepe,

HENPUSITHE BPEIHBIX MPUBBIUCK (KYpEHUs, YIIOTPEOICHHS aJIKOTOJIS M HAPKOTHKOB) Ha OCHOBE 3HAHWN O TOKCUYECKOM U HAPKOTUYECKOM JICHCTBUU
BEIIECTB — 8 cqhepe 300posbechepediceHus U 6e30nACH020 00paA3a HCUZHU,

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMU CPEIHEH IIKOJIBI Kypca XMMUU SIBJISTFOTCS:

UCNOIb306aHIe OCHOBHBIX METOJIOB TO3HAHUS (OMpE/IeIeHne UCTOYHUKOB YUeOHON M HaydHOU WH(pOpMAIHMHU, TOTy4YeHUE 3TO nHpopMaImu, eé
aHaJN3, 1 YMO3AKJIIOUEHHSI HA €r0 OCHOBE, M3TOTOBJICHUE U MTPE3CHTAIHS MHPOPMALIMOHHOTO MPOAYKTA; IPOBEICHUE YKCIIEPIMEHTA, B TOM YU CJIE U
B TIPOIIECCE HCCIIEAOBATENILCKOM JESTeIBbHOCTH, MOJACIHPOBAHUE HM3YYaeMBIX OOBEKTOB, HaONIONEHWE 33 HUMH, MX H3MEpeHue, (ukcamus
PE3YIBTATOB) U UX NpUMeHeHue sl TOHUMaHUs Pa3TUYHbIX CTOPOH OKPYXKAIOIIEeH IeHCTBUTENBHOCTH;

gladeHue OCHOBHBIMU HHTEJUIEKTYaJIbHBIMH OIEpalusMH (aHAIU3 M CHHTE3, CPAaBHEHHE W CHUCTeMaTu3alus, 00O0OIIeHHe W KOHKpETH3aIus,
KJIAaCCU(UKANUS W TIONCK aHAJOTrOB, BBHISBICHHE NMPUYUHHO-CICACTBCHHBIX CBsI3eH, (OPMYIMpPOBKA THIOTE3, WX IMPOBepka W (HOPMYIUPOBKA
BBIBOJIOB);

no3Hanue 0ObEKTOB OKPYXKAIOIIETO MHUPA B TJIaHE BOCXOXKIEHUS OT aOCTPAKTHOTO K KOHKPETHOMY (0T OOIIET0 Yepe3 4acTHOE K €TUHUIHOMY);

cnocobHocme BBIZIBUT'aTb UJCU U HAXOIUTH CPCACTBA, HCO6XOI[I/IMBIG I UX JOCTHIKCHUA,

5) ymenue GOpMyTUPOBATH IEIU M ONPEACIATH 337a4l B CBOCH MO3HABATEILHON IEATEILHOCTH, ONMPEACISITh CPEJCTBA IS JOCTHIKCHUS IeTed u

6)

perieHus 3anay;
onpedenams pa3HOOOpPA3HbIE UCTOYHUKHU MOTYYSHHS] HE0OOX0IMMOM XMMHUECKOM HH(OPMAIIUY, YCTAaHOBIIEHUE COOTBETCTBUS COACPHKAHUS U (POPMBI

NpeJCcTaBIeHNUs HHPOPMALIMOHHOTO MPOAYKTa ayAUTOPHUH;

7) ymeHnue TPOMYKTHBHO OOMIATHCS M B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOM JEATEIILHOCTH, YYUTHIBATh MO3HMIIMU JIPYTHX YYaCTHHUKOB

NeATEeTLHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;



8) ecomoerHocmb K KOMMYHHMKaNWU (TIPEICTABIATH PE3yNbTaThl COOCTBEHHOW IMO3HABATENBLHOM IEATEIBHOCTH, CIBIIIATh M CIYIIATh ONIOHEHTOB,

KOPPEKTHPOBATh COOCTBEHHYIO MO3UIIHIO);

9) ymenue WCIOAB30BATh CPENCTBA HH(MOPMAMOHHBIX M KOMMYHHKAIIMOHHBIX TexHonoruit (mamee — WKT) B pelieHUH KOTHUTHBHBIX,

KOMMYHHKATHBHBIX 1 OPraHU3allMOHHbIX 3a1a4 C CO6J'IIOI[CHI/I6M Tp€6OBaHHI>'I OProHOMHKH, TEXHUKHU 6630HaCHOCTI/I, TMI'MCHBI, pecypcoc6epe>1<eHI/I;1,

MPABOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH;

10) graodenue SI3bIKOBbIMU cpeacrsamu, B TOM YHUCJIC U A3BIKOM XUMUHU — YMCHUEC ACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHH:A, UCIIOJIb30BATh

a/IeKBaTHbBIE SI3bIKOBBIE CPEJICTBA, B TOM YHCJIE€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYJIbI U YPABHEHUS).

Hpeomemnbmu pe3yromamamu N3y4CHHUA XUMHU Ha 0a30BOM YPOBHE Ha CTYIICHU CPCAHCTO 061].161"0 O6paSOBaHI/I$I SABJIAOTCA CIICAYIOIIUEC

PE3yIbTaThI.

B no3naBaresibHOM cepe:

v
v

3Hanue (NOHUMAHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAXKHEHIITMX TEOPHI Kypca OPraHUYeCKOM U 00IIel XUMHUU;

YMeHue HabIoaaTh, OMUCHIBaTh, (PUKCUPOBATh PE3YIbTATHI U €7aTh BBIBOBI HA OCHOBE JEMOHCTPAIL[MOHHBIX U CAMOCTOSITENILHO TPOBEAEHHBIX
HKCHEPUMEHTOB, UCHOJIB3Y JJIsl 3TOTO POJHON (PYCCKUI MM MHOM) S3bIK U A3bIK XUMUM;

YMeHue KIacCU(UIUPOBAaTh XUMHUYECKHE D3JIEMEHTHI, IPOCTbIE BELIECTBA, HEOPraHWYECKHME U OpPraHMYECKHE COEIWHEHUS, XUMHUYECKHe
IIPOLIECCHI;

VMeHue XapaKTepu30BaTh OOIIME CBOMCTBA, NOJyYeHUE U IPUMEHEHUE H3YUYCHHBIX KJIaCChl HEOPIraHWYECKUX U OPraHMYECKHX BELIECTB M UX
BAKHEUILUX MPEICTaBUTEIICH;

Onucvl8ams KOHKPETHBIE XUMUYECKHE PEAKIINY, YCIOBUS UX IPOBEJACHUS U YIIPABICHNS] XUMHYECKUMU IIPOLIECCAMY;

YMeHue TIPOBOJIUTh CAMOCTOSITENIbHBIN XUMHUECKUN 3KCIIEPUMEHT U HaOJI01aTh IEMOHCTPAIIMOHHBIA KCIIEPUMEHT, (PUKCUPOBATh PE3ybTaThl
U JIeN1aTh BBIBOJIBI U 3aKJIFOUEHHUS 110 PE3YJILTATAM,;

NpO2HO3UPO6amsb CBOMCTBA HEU3YYEHHBIX BEILIECTB 10 AHAJIOTMH CO CBOMCTBAMHU U3YYEHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;
onpedensimb WCTOUYHUKM XMMHUYECKOM uHGoOpManuu, mnoiy4yaTb €€, NPOBOAMTH aHalU3, M3TOTaBIMBATh HH(POPMAIMOHHBIM NPOAYKT H

MIpEaACTaBJIATE €TO,



v ymemb nonvzoeamvcs 00s3aTENbHBIMA CIPABOYHBIMU MaTepuanamu: [lepuoauueckoii cucreMoil xuMudeckux saementoB J[. Y. Mennerneesa,
TaOJIUIed PAaCTBOPHUMOCTH, JICKTPOXUMHUECKUM PSAOM HANPSDKEHHH METAJUIOB, PSIOM AJIEKTPOOTPUIATEIBHOCTH — JJISI XapaKTEPUCTHKU
CTPOEHHSI, COCTaBa U CBOMCTB aTOMOB XUMHUYECKUX 371eMEeHTOB |—IV neprooB u 00pa3oBaHHBIX MU IIPOCTHIX U CIIOKHBIX BEIIECTB;

v’ ycmanoenenue 3aBUCUMOCTU CBOMCTB M IPUMEHEHUS BXKHEHUIINX OPTaHUYECKUX COETMHEHUM OT MX XUMUYECKOIO CTPOEHHS, B TOM YHCIIE U
00YCJIOBJICHHBIX XapaKTEPOM 3TOT0 CTPOCHHUS (TIPEIEIbHBIM WM HENPEACTbHBIM) U HATMYMEM (PYHKIIMOHAIBHBIX TPYIIIL;

v modenuposanue MOJIEKYJT HEOPTaHMYECKMX U OPTaHUUYECKHX BEIIECTB;

v nonumanue XAMUYECKON KapTHHBI MHPa KaK HEOThEMJIEMOM YacTH II€JIOCTHON HAYYHOU KapTHHBI MUPA.

B 11eHHOCTHO-OpHEHTAMOHHOI chepe — dopMUpoBaHHE COOCTBEHHOI MO3UIMU MPHU OLIEHKE MOCIEICTBUHN I OKPYKAIOLIEH Cpeibl JesITeIbHOCTH
YeNloBeKa, CB3aHHOM C MPOU3BOJICTBOM U MEPepadOTKON XUMUYECKUX MPOTYKTOB;
B TpynoBoii cepe — nposedeHue XUMHUECKOTO SKCIEPUMEHTA; passumiue HABBIKOB y4eOHOM, MPOEKTHO-HCCIIEIOBATEIHCKOH M TBOPUYECKOM
JESITEIbHOCTH IIPH BBIITOJIHEHUU UHIMBUYaJIbHOTO IIPOEKTA 110 XUMUU;
B cdepe 310poBoro odpasza xKu3Hu — coO1100eHue TIPaBUIl 0€30MacHOro OOpaIlleHus ¢ BEeLIeCTBAMHU, MaTepuallaMH; OKa3aHHe MepBOM MOMOIIH ITPpU
OTpPAaBJIEHMSIX, 0KOI'aX U TpaBMax, MOJIYYEHHBIX B pe3yJbTaTe HapyLIEeHUs IPaBUII TEXHUKH O€30MacCHOCTH MpH padoTe C BelecTBaMH U J1a00paTOPHBIM
000pyI0OBaHUEM.
MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM I1IVIAHE
Kypc xumun B cpeaneil mkosie npenycMmarpuBaetcss denepanbHbIM rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHJAPTOM KaK COCTaBHAas 4acTh

npeAMETHOU 00acTu «EcTeCTBEHHO-HAYYHBIE PEIMETHI.

OcHoBHas 0011e00pa3oBaTeNIbHas MPOrpaMMa CpeaHero (MoaHoro) odmero oopazoanust MbOY «KmrokBuHCKast cpeausis o0mieoOpazoBaTenbHas
IIKOJIa» MpeayCcMaTpUBaeT 00s3aTeNIbHOE U3yUeHHE XMMUHU Ha ATarle CPeIHEro (MojHoro) odmero oopazoBanus B o0béMe 104 yacos. B Tom unce:

B 10 xmacce mporpamma paccuutaHa Ha 68 yacoB B rox (2 vaca B Hezemnio). [Iporpammoili mpeaycMOTpeHO MpoBeAeHHUE: JTabOpaTOPHBIX U
MPAaKTUYECKHUX padoT - 5.

B 11 xiacce mporpamma paccuntaHa Ha 68 waca B ron (2gaca B Hezento). [Iporpammoii mpenycMOTpeHO HpOBEAEHHUE: JIAOOPATOPHBIX U
MPaKTUYECKHUX padoT - 2.



YYEBHO-METOANYECKOE OBECIIEYEHUE

YMK «Xumus. 10 knacc. bazoewtii yposensv)

1. Xumus. 10 knace: yue0. st odiieoopasoBarenbubix opranusaimii / O. C. IM'adpuensn, U. I'. Octpoymos, C. A. Cnankos. Xumus. 10 kinacc. ba3oBbrii
ypoBeHb. YueOHuk. — M.: IIpocsemenue, 2019
2. O. C. I'abpuenan, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3zoBelii ypoBeHb. MeTonuueckoe mocooue.

3. O. C. I'abpuenan, U. B. Tpucyouax. Xumus. 10 kiacc. 3agaunuk

YMK «Xumusa. 11 knacc. bazoewtii ypoeenv)

1. Xumust. 11 kiaacc: yue6. s obueodpazoBatenbubix opranusanuii / O. C. ['abpuensn, U. T'. Octpoymos, C. A. Craakos. Xumust. 10 kiacc. ba3obrii
ypoBeHb. YueoHuk. — M.: [Ipocsemenue, 2019

2. 0. C. I'abpuenan u op. Xumus. 11 xnacc. ba3oslit ypoBeHb. MeToanyeckoe mocodue.

3. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3oBslif ypoBeHb.

Yuurens B CBoeH pa60Te MOXXCT UCIIOJIb30BaTh TAKXXC HOBBIC y‘le6HHe mocoous JJI er'IY6J'IéHHOl"O HU3YyUCHUA TpCAMETA

Hugopmayuonnsie cpeocmea

Hnmepnuem-pecypcol Ha pyccKkom a3vike

1. http://www.alhimik.ru TTpencraBieHs cieayromune pyoOpuKn: COBEThH AOUTYPUEHTY, YUUTETIO XUMHH, CIIPABOYHUK (04eHB OOJIbIAst TO00pKa TaOHIT

U CIIPaBOYHBIX MaTEpHUAJIOB), BECEnasi XUMHUs, HOBOCTH, OJIUMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUUYECKHUX CBEJICHUMN )

2. http://www.hij.ru/ XKypaan «Xumust 1 )KU3Hb» MOHIATHO M 3aHUMAaTEIIbHO PacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MHPE, B

KOTOPOM MBI KHUBEM.


http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry-chemists.com/index.html DnexTponHsIi KypHa «XUMUKA U XUMHS». B jKypHaie nmpeacTaBieHO MHOYKECTBO OIBITOB MO XMMUH,

COZIEPKUTCSI MHOTO 3aHMMATeJIbHOW MH(POPMALINH, TO3BOJISIONICH yBIeUb YYCHUKOB AKCIIEPUMEHTAIBHOM YacThIO PEaAMETa.

4. http://c-books.narod.ru JIutepatypa 1o XMUMHH.

5. http://1september.ru/. XXypuan «IlepBoe ceHTAOPs» A yUuTENCH U HE TOJIbKO. B HEM mpesicTaBieHO 0OJIbIIOE KOJHUECTBO pabOT YICHHUKOB, B TOM

YHUCJIC U UCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOJIBHBII MOPTAT CO CChUTKAMH Ha 00pa30BaTEeIbHBIC CAUTHI 110 XUMHUH.

7. www.periodictable.ru CoopHuk cTareii 0 XUMHYECKUX 3JIEMEHTaX, HJUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTAMH.
Humepnem-pecypc Ha anziuiickom sa3vike

http://webelementes.com. CoaepXUT UCTOPHIO OTKPBITUS M OIKMCAHHE CBOWCTB BCEX XMMHUYECKHX 3JIEMEHTOB. BymeT mosie3eH Ayt 00ydaromuxcs B

SA3BIKOBBIX IIKOJIaX W Kj1acCax.

Kaneﬂnapﬂo- TEMATHIECCKOEC IIJIAHUPOBAHUEC

10 knace
Ne Hara Tema ypoka dopma Buabl yueOHoii 1eTeIbHOCTH
n/n Iiaan dDakr OpraHu3auuu
ypoka

IIpenmer opranuyeckoii xumun. Teopust crpoenns opranndeckux coequHenuit A. M. byrieposa

1 [Ipenmer opranudeckoit VYpok ycBoeHus | XapakTepu3oBaTb OCOOEHHOCTH COCTaBa U CTPOEHUS
XUMHHN HOBBIX 3HAHUH OpPTraHU4YCCKUX BCIICCTB.
KnaccudunupoBaTh nX Ha OCHOBE POUCXOXKACHUS U
nepepaboTKH.

ApPryMEeHTHPOBATh HECOCTOATEILHOCTh BUTATM3Ma. ONpeesaTh
OTJINYHUTENIbHBIC 0COOCHHOCTH YTIIEBOIOPOJIOB.

2 OCHOBHBIE TIOJIOKEHUS TEOPUU Ypok ycBoeHus Dopmynuposams OCHOBHBIE TOJIOKEHUS TEOPUH XUMUYECKOTO
XUMHUYECKOTO CTPOCHHUS HOBBIX 3HAaHUH ctpoenus A. M. bytneposa.
A. M. byrneposa Pa3znnuath NOHATHS «BaJEHTHOCTHY» U «CTENEHb OKUCIEHUS».

CocTaBniiTh MOJIEKYJISIPHBIE U CTPYKTYPHbBIE (POPMYJIBI.
KnaccudumpoBaTh KOBaJIEHTHBIE CBSI3H 110 KPATHOCTH.
OOBACHATH ABICHUE U30MEPUU U B3aUMHOE BIIUSHHE aTOMOB B
MOJIEKYJIE



http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

3 Crtpoenue aToma yriepojaa KomOunupoBauHusbiii | OOBSICHATH, YTO HY)KHO YUUTHIBATh MPU COCTABJICHUH
YPOK CTPYKTYPHOH (hOPMYJIBI OPraHUYECKOTO BEIIECTBA.
4 Banenrtasie coctosinus atoma | KomOuHHMpoBaHHBIM | Pasnuyars Tpu OCHOBHBIX THIIA YIIIEPOJHOIO CKEJIETA:
yriepozaa YPOK Pa3BETBICHHBIN, IMKINYECKUN U alUKINYECKHAN.
5 Knaccudukanus KomOunuposanupiii | Paznndats noHATHS «31IEKTPOHHAS 000JI0YKa» U «QJIEKTPOHHASA
OpPraHUYECKUX COEAMHEHUN YPOK opouTanb»
6 OCHOBBI HOMEHKJIATYPBI Kom6unuposanueiii | OOBACHATE MEXaHU3M 00pa30BaHus ¥ OCOOEHHOCTH G- U Tt-
OpPraHUYEeCKUX COCIUHEHUN YPOK CBsi3eH
[lepeuncnsTh NPUHIMUIIBI KJIACCU(PHUKAIUU OPTaHUYECKUX
7 N3omepus u ee BUIbI KoMOMHUPOBAHHBIH | COCTMHCHUN
YPOK Onpenenarb NPUHAIICKHOCTh OPraHUUECKOr0 BEIIECTBA K TOMY
WM MTHOMY KJIacCy MO CTPYKTYPHOH (opmyIie.
8 Tunel xumMuyeckux peakuuii B | KoMOMHUpOBaHHBII
OpPraHMYECKOM XUMUHU YPOK
9 MexaHnu3Mbl XUMUYECKHAX KomOuHMpoBaHHBIN
peakuuii YPOK
10 Pemenne 3anay Ha Vpok- npaktukyM | [IpuMmeHeHHe TEOpETUYECKUX 3HAHUM [T PEIICHUs 3a1a4
HaXoXJeHHEe (GopMyIIbl pa3HOro YpOBHS
BEleCTBa
11 Pemenue 3anau Ha VYpok - npaktukyM | I[IpMeHeHne TeOpeTUUEeCKUX 3HaHUM IS pELIEHUS 3a1a4
HaxoXAeHue (HOpMYJIIbI Pa3HOTo YpPOBHS
BELIECTBA
12 O060011eHre 3HaHUH IO TeMe O6006maromuii ypok | BeIMonHIATH TeCThl, pelaTh 3a4a4d U YIPaKHEHUS 10 TEME.
ITpoBOIUTH OIIEHKY COOCTBEHHBIX IOCTUKEHUH B YCBOGHUH TEMBI.
KoppektupoBath cBOM 3HaHUSI B COOTBETCTBUH C IUTAHUPYEMBIM
pE3yJIbTaTOM
¥Yr/1eBo10pO/ibl H MX NPHPOIHbIE HCTOYHUKH
13 AnkaHbl Ypok ycBoeHus OnpenensTs NpUHAAIEKHOCTh COEAMHEHUN K aJJKaHaM Ha OCHOBE
HOBBIX 3HAHUI aHaJIM3a cOCTaBa UX MOJIEKYIL.
JlaBaTh Ha3BaHUS aJIKaHAM 110 MEKIYHAPOJHOW HOMEHKIIATYPE.
XapakTepru30BaTh COCTAB U CBOMCTBA BAKHENIITUX
IIPEICTaBUTENEN aJTKAHOB.
14 AnkaHbI VYpoxk - npaktukym | HaGmrogaTh XUMHYECKUH SKCIIEPUMEHT ¢ (PUKCHUPOBATH €T0
pe3ysbTaThl. Pa3nnyarh NOHATHS «TOMOJIOT» U «U30MEP»
15 ATnKeHbI Ypok ycBoeHUs OnpenensTs NpUHAAIEKHOCTh COEAMHEHNH K aJIKEHaM Ha OCHOBE

HOBBIX 3HAHUM

aHaJIn3a CoCTaBa NX MOJICKYIIL.




JlaBaTh Ha3BaHMS aJIKEHaM 110 MEKyHApPOIHOW HOMEHKJIATYPE.

16

AJTKeHBI

KomOuHMpoBaHHbBIN
YPOK

XapakTepru30BaTh COCTAB U CBOMCTBA BAXKHENIIUX
IPE/ICTaBUTEINCH AJIKEHOB.

Habmronate XUMHUYECKU SKCIIEPUMEHT ¢ (PUKCUPOBATh €ro
PEe3yNbTaThI

PaznuuaTh NOHATHS «TOMOJIOT)» U «U30MEP» JJIsl AIKEHOB

17

Ankanuensl. Kayuyku

Ypok ycBoeHMs
HOBBIX 3HAHUM

Onpenenars NpUHAJIEKHOCTh COEAMHEHUH K aJIKaJueHaM Ha
OCHOBE aHAJIN3a COCTAaBAa UX MOJIEKYIL.

JlaBaTh Ha3BaHUA aJKEIUECHAM 10 MEXAYHAPOJIHOU
HOMEHKJIaType. XapaKTepru30BaTh COCTAB U CBOMCTBA BAXKHEHUIIINX
IIPEICTABUTENICH AJIKAIUEHOB.

Oco3HaBaTh 3HAYUMOCTb POJIK OTEYECTBEHHOT'O YUEHOTO B
MOJIYYEHUH IIEPBOTO CHHTETUYECKOTO KayuyKa.

18

AJIKUHEBI

ypOK'I/ICCJ'IeI[OBaHI/Ie

OnpenensaTs NPUHAJICKHOCTh COEJUHEHUH K aJIKWHAM Ha OCHOBE
aHalIM3a COCTAaBA UX MOJIEKYIL.

JlaBaTh Ha3BaHUs aJIKUHAM [0 MEXyHApOJAHON HOMEHKIIATYpe.
XapakTepu30BaTh COCTaB, CBOMCTBA U IPUMEHEHHE alleTHIICHA.
VYcraHaBnMBaTh NPUYUHHO-CIIEACTBEHHYIO CBS3b MEKIY
COCTaBOM, CTPOEHHUEM MOJIEKYJI, CBOIICTBAMH U IPUMEHEHUEM
aleTUIICHA.

Paznnyath NOHATHS «TOMOJIOT» M «U30MEP» JUIsl AIKMHOB

19

Apensl

Ypok ycBoeHUs
HOBBIX 3HAHUN

20

XUMHYECKHE CBOMCTBA
apeHoB

KomOuHupoBaHHbIH
YPOK

XapakTepu3oBaTh COCTaB, CBOICTBA U IPUMEHEHHE OEH3071a.
yCTaHaBHI/IBaTI) HpI/I‘-II/IHHO-CJ'IGJICTBeHHy}O CBA3b MC)KJIy
COCTaBOM, CTPOCHHUEM MOJIEKYJI, CBOMCTBAMH U IPUMEHEHHEM
OeH30:1a.

Habmronate XuMHUeCKUN IKCIIEPUMEHT ¢ GUKCUPOBATH €r0
PE3YIIBTATHI

21

I'enernueckas CBA3b MEXKIY
Kiaccamu YB

KomOuHupoBaHHbIH
YPOK

Ocy1ecTBISTh TEHETUUYECKYIO CBSI3b MEXY KJlaccaMu
COCTUHEHUN

22

IIpupoIHBIN U MOy THBIN
ra3bl

Ypok-uccnenoBanue

XapakTepHu30BaTh COCTaB U OCHOBHbIE HAIIPABJICHUS IEpepadOTKU
1 UCTOJIb30BaHUs IPUPOTHOTO ra3a.

CpaBHUBaTh HaX0XKJIEHUE B IPUPOJIE U COCTAB MPUPOJHOTO U
MIOIYTHBIX Ta30B.

XapakTepu30BaTh COCTaB U OCHOBHBIC HAIIPABJICHUS IEPepadOTKU
Y VICIIOJIb30BaHUs IOIIYTHOI'O ra3a




23

Hed1b 1 ciocoOsl e€
nepepaboTKH

Ypok ycBoeHHS
HOBBIX 3HAHUI

XapakTepu30BaTh COCTaB U OCHOBHBIE HAIIPaBJICHUS [1€PEPAOOTKU
He(TH.

Paznuuath He(TsAHBIE PPAKLINU U OMUCHIBATH OOIACTH UX
IPUMEHEHUSI.

Oco3HaBaTh HEOOXOMMOCTb XMMUYECKHX CIIOCOOOB TIOBBIIICHHS
KayecTBa O€H3MHA

24

KamenHnslit yrosis u ero
nepepadoTka

VYpok ycBoeHMs
HOBBIX 3HAHUU

XapakTepru30BaTh OCHOBHBIE MPONYKTHI KOKCOXMMHYECKOTO
npou3BocTBa. ONHUCHIBATH 00JaCTH TPUMEHEHUS

KOKCOBOT'0 ra3a, aMMHa4yHOM BOJbl, KAMEHHOYTIOJIbHOW CMOJIBI,
KOKCa.

Oco3HaBaTh HEOOXOJUMOCTb ra3u(pHUKALMU KaMEHHOI'O YIS, Kak
AIbTEPHATHUBBI IPUPOTHOMY Ta3zy.

25

[ToBTOpEeHME M 00OOIIEHNE

Oo6o06maromuit ypok

BbInonmHATE TECThI, peliaTh 3aJ1a4y U yIPaKHEHUS [0 TeME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHUM B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HaHHS B COOTBETCTBUH C INIAHUPYEMBIM
pe3yJIbTaToOM

26

K.p. Ne 1 «Teopust crpoenus
OPraHUYeCKUX COCTMHEHUIN
AM. byrneposa.
YriaeBoaopoib»

YPOK — KOHTpOJIA
3HaHUHN
o0y4aromuxcs

BoINONMHATE TECTHI, pelIaTh 33J1a4y U yIPaKHEHUS 110 TeME.
[TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHUIN B YCBOCHUH TEMBI.
KoppektupoBaTh cCBOM 3HaHHS B COOTBETCTBHUH C INIAHUPYEMBIM
pe3yJIbTaTOM

KI/ICJ'IOPOII- H a30TcoaepKalme OPraiHnIeCKue COCANHCHUsA

27

OnHOAaTOMHBIE CITUPTHI

VYpok ycBoeHUSs
HOBBIX 3HAaHUN

HaspiBaTh ciupTHI IO MEXKTYHAPOJHON HOMEHKIIATYPE.
XapakTepu30BaTh CTPOEHUE, CBOWCTBA, CIIOCOOBI MOIyYEHHS U
00J1aCTH IPUMEHEHUS TIPeJIEIbHBIX OJJHOATOMHBIX CITUPTOB.

28

XUMHYECKHE CBOMCTBA
CIIUPTOB

Ypok-nipakTHKyM

VYcranaBauBarth MPUYINHHO-CIICACTBCHHYIO CBA3b MCKIY
COCTaBOM, CTPOCHHUEM MOJICKYII, CBOMCTBaMH U IPUMCHCHUCM
METaHOJIa U 3TaHOJIa.

HaGJ’IIO,I[aTB, CaMOCTOATCIILHO ITPOBOJAUTH U OIMUCBIBATH
XHUMHYCSCKHI OKCIICPUMCHT

29

MHOroaroMHsbI€ CIIUPTHI

Ypok ycBoeHHs
HOBBIX 3HAHUM

KnaccugunupoBaTb CoUpPTHI IO UX aTOMHOCTH.
XapakTepru3oBaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI MOTYyYEHUS U
OGJIB.CTI/I NPHUMCHCHUSA MHOTOATOMHBIX CIIMPTOB.




WnentuduimpoBaTh MHOTOATOMHBIE CITUPTHI C TOMOIIBIO
Ka4eCTBEHHOMN peaKIIUu.

Habumonate, caMOCTOATENHHO IPOBOJUTH U OMKUCHIBATH
XUMHYECKUN SKCITEPUMEHT

30 deHon KoMmOuHMpoBaHHBIN | XapakTepu30BaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI MTOTYUYCHUS U
YPOK obnactu mpuMeHeHus (heHoa.
WNnentuduimpoBaTh GEHOI ¢ TOMOLIBI0 KAYECTBEHHBIX PEaKIIUM.
Cobmoiath mpaBuiia 6e€30macHoro oopamieHus ¢ HeHoJIOM
31 Pemrenue pacuetHbix 3a7au 1o | Ypok- npaktukyMm | [IpuMeHeHne TeopeTuuecKux 3HaHUM Ui pELIeHUs 3a1a4
TEMe pa3HOro YpOBHS
32 Anbaeruibl ¥ KETOHBI Ypok ycBoeHHs XapakTepus3oBaTh CTPOSHUE, CBOMNCTBA, CIIOCOOBI MOIY4YECHUS U
HOBBIX 3HAHUU obnactu mpuMeHeHus (popMalbIeTuIa 1 alleTallbIeTuia.
WnentuduimpoaTh anpAeTuIbl C TOMOIIBIO KAaUeCTBEHHBIX
peaKIHnii.
33 Kap6oHoBBIE KHCITOTHI Ypok ycBoeHHs XapakTepus3oBaTh CTPOECHUE, CBONCTBA, CIIOCOOBI MOIY4YCHUS U
HOBBIX 3HAaHUHI o0JacTu MPUMEHEHNS MyPaBbUHON M YKCYCHOM KHCIIOT.
Paznuuath ob1iee, 0coOeHHOE U €JUHUYHOE B CTPOCHUU U
CBOMCTBaX OpraHMYECKUX (MypaBbUHON U YKCYCHOW) U
34 XHUMHUUYECKHUE CBOMCTBA Ypok NpakTUKyM | HEOPraHWYECKHUX KHCIIOT.
KapOOHOBBIX KHUCJIOT Habumroate, npoBOINTh, ONMUCKHIBATh U (PUKCUPOBATh PE3YJIbTATHI
JIEMOHCTPAIIMOHHOT'0 U J1a00paTOPHOT0 XMMHYECKHX
JKCIIEPUMEHTOB.
Cobnroate npaBuiia 3KOJIOIMYECKH TPAMOTHOTO U GE€3011aCHOTO
oOpareHust ¢ KapOOHOBBIMU KHUCJIIOTAMU
35 I'enernueckas CBSA3b MEXKAY KomOunupoBanHblii | OCyIIECTBIATh TEHETHUECKYIO CBS3b MEX/1Y KJlacCaMu
KJIacCaMH COEMHEHUM YpOK COETMHEHU N
36 Pemenue 3ana4 no teme VYpok npaktukym | [IppumeHeHME TeOpeTHUEeCKUX 3HaHUM IS pEeLIEHUS 3aaa4
Pa3HOT0 YpPOBHS
37 CrnoxHbie 3QupBbl. Ypok ycBoeHHs OnuceIBaTh peakuy 3TepupuKauy Kak 00paTUMON 0OMEHHBIH
HOBBIX 3HAHUI MIPOLIECC MEKY KHCIOTAMU U CIIUPTaMHU.
XapakTepu3oBaTh CTPOEHHE, CBOMCTBA, CIOCOOBI MOTYyUEHUS U
00J1aCTH IPUMEHEHHS )KUPOB.
YcTaHaBnuBaTh 3aBUCUMOCTh MEXYy (PU3NUECKUMU CBOWCTBaMU
38 Kupsl. Moromue cpeacrsa YpoK MpakTHKyM | JKUPOB, COCTABOM UX MOJIEKYJI U IPOUCXO0KICHHEM.

Y IPOU3BOJICTBO TBEP/BIX KUPOB HA OCHOBE PACTUTENbHBIX
Maced.




Habmonate, NpoBOANUTh, OMUCHIBATH U PUKCUPOBATH PE3YIbTATHI
JEMOHCTPALIMOHHOTO U J1a00paTOPHOTO XUMHUYECKUX
JKCIIEPUMEHTOB

39 VYrneBoabl Ypok ycBoeHus Onpenenstb NPUHAATIC)KHOCTh OPraHUYECKUX COSTMHEHUN K
HOBBIX 3HAHUU YIJIEBOAM.
Pa3znuyath MOHO-, M- ¥ TTOJKCAXaPUIBI [TO UX CIIOCOOHOCTH K
TUAPOIIU3Y.
40 Jlucaxapupl. KomOunupoBanusiii | [IpuBoauTh puMeEpsI IpeACTaBUTENEH KaXkKI0H IPYIIILI
YPOK YTJIEBOJIOB.
Habmonate, NpoBOINUTh, OMUCKHIBATh U (PUKCUPOBATH PE3YNIbTATHI
41 [MTonmcaxapust KoMOMHHMpPOBaHHBIHA | 1EMOHCTPALMOHHOTO M JJAOOPATOPHOIO XMMUYECKHX
YPOK JKCIIEPUMEHTOB
42 O06o001IeHNEe 3HAHUM 110 TEME VYpok 06001eHus U | BBIMOMHATH TECTHI, peliaTh 3a/1a4l U YIPaXKHEHHs 110 TEME.
«Kucnopoacoaepxariue cucremarm3any | [IpoBOJIUTE OLIEHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHUU TEMEI.
COETUHEHUS 3HAHUU KoppektupoBaTh cBoM 3HaHUSI B COOTBETCTBHH C TUTAHUPYEMBIM
pe3yJIbTaTOM
43 AMUHBI VYpoxk-uccnenoanue | OnpeneisiTh NPUHAAIEKHOCTH OPTAaHUYECKOTO COSAMHEHUS K
aMUHaM Ha OCHOBE aHAJIM3a COCTaBa €ro MOJICKYI.
XapakTepu3oBaTh CTPOECHUE, CBONCTBA, CIIOCOOBI MOTY4YCHUS U
00J1aCTH TPUMEHEHUST aHUJTUHA.
ApPryMEHTHPOBATh UYBCTBO FOPAOCTH 32 JOCTHIKECHUS
OTEYECTBEHHOW OPraHNYECKON XUMUMU.
44 AMUHOKHUCIIOTHI. Ypok ycBOeHUs OnpenensTh MPUHAIICKHOCTH OPTaHUIECKOTO COSTMHECHUS K
HOBBIX 3HAHUI aMUHOKHCIIOTaM Ha OCHOBE aHallM3a COCTaBa UX MOJEKYIL
XapakTepu3oBaTh CBOMCTBAa AMUHOKUCIIOT KaK aM(OTEpHBIX
coeMHEHM . Pa3nuyars peakiuuu NoJIMKOHICHCAIINY U
TIENTUAHBIE CBSI3U
45 benku Ypok ycBoeHus XapakTepru3oBaTh COCTaB, CTPOEHUE, CTPYKTYPY U CBOKCTBA
HOBBIX 3HAHUH oenkoB. MnertuduiupoBaTs OCIKH.
OnuceiBaTh OMOIOTOYECKHE CBOMCTBA OEIKOB Ha OCHOBE
MEXMPEIMETHBIX CBSI3eH XUMHUU U OMOJIOTHH
46 HyxknenHoBbIE KUCIOTHI Ypok ycBoeHus OOBSCHATH OMOTOTUYECKYIO POJTb HYKIIEMHOBBIX KHUCIOT

HOBBIX 3HAHUM




47

T'eneTnyeckas cBs3b KJIACCOB
OPraHNYeCKUX COCTMHEHUN

YPpOoK-pakTUKyM

OcCymecTBIISITh TEHETUYECKYIO CBS3b MEXKIY KJIaCCaMH
COEIUHEHUN

48

ILp. Ne 1. Unentudukanms
OPraHUYeCKUX COCIUHEHUHN

YpoK-pakTUKyM

HpOBOI[I/ITB, Ha6J'II-O,I[aTB H OIIUCHIBATh XMMHUYCCKUI OKCIICPUMCHT
AJId IIOATBCPKACHUA CTPOCHUA U CBOICTB Pa3INIHBIX
OpTraHU4Y€CKUX COGHI/IHGHI/Iﬁ, a TaKXKC UX I/I,I[eHTI/I(l)I/IKaLII/II/I C
IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ

49

[ToBTOpEeHME M 0000IIEHNE

O06o0maromuii ypok

BbINONMHATE TECTHI, peIIaTh 33a41 U YIPAKHEHHUS 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUH TEMBI.
KoppektrupoBaTk CBOM 3HaHHS B COOTBETCTBHUHM C INTAHUPYEMBIM
pe3yabTaToOM

50

K.p. No2 «Kucnopon- u
a30TcoJeprKalIne
OpraHUYECKUE COCTUHEHUS»

YPOK — KOHTpOIA
3HAHUI

BbInonmHATE TECTHI, peliaTh 3aJ1a4y U yIPaKHEHUS [0 TeME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHI B YCBOCHUU TEMBI.
KoppektupoBath cBOM 3HaHUSI B COOTBETCTBHH C IUIAHUPYEMBIM
pe3yJibTaToM

Opr

AaHUYECKasd XuMusi 1 OﬁllleCTBO

51

buorexuonorus

VYpok ycBoeHHS
HOBBIX 3HAaHUN

OOBSACHATD, YTO TaKOE OMOTEXHOJIOTHUS, TeHHAas (MU
TeHEeTHYEeCcKas) MHKEHEpHsl, KJIETOUHasi HHXKEHepus,
Ouosoruyeckasi UHXeHepus, KJIOHUPOBaHUE, UMMOOMIM30BaHHbIE
(hepMeHTHI.

XapakTepu3oBaTh pOib OMOTEXHOJIOTHH B PEIICHUN
IPO/I0BOJILCTBEHHON MPOOIEMBI U COXPaHEHHH 3]I0POBbS
YyeJloBeKa

52

[Tonumepsr

VYpok- IpakTUKyM

KrnaccudunupoBars noguMepsl 0 Pa3InYHbIM OCHOBAHUSIM.
PaznuuaTh MCKYCCTBEHHbBIE MOJIMMEpPHI, KiIacCU(DUIUPOBATh UX U
WTIOCTPUPOBATH TPYIIIIBI TOJIMMEPOB IPHUMEPAMH.
VYcraHaBnuBaTh CBA3M MEXAY CBOWCTBAMU TMOJUMEPOB U
00J1aCTSIMHM UX IPUMEHEHUS

53

IInacTtMacchl 1 BOJIOKHA

KomOuHupoBaHHbIH
YPOK

VYcranaBiaMBaTh CBSI3M  MEXJY CBOWHCTBAMM IOJMMEPOB H
00JaCcTIMH UX IPUMEHEHHS

54

I[I.p. Ne 2 Pacno3naBaHue
J1acTMacC ¥ BOJIOKOH

YPOK - IpaKTUKYM

[TpoBoaNTH, HAOMIOIATH W OMHCHIBATH XUMUYECKUH IKCTIEPUMEHT
JUIST UICHTU(UKAIMKA TUTACTMAcC W BOJIOKOH C  MOMOIIBIO
Ka4ECTBEHHBIX PEAKLIUI




55

CuHTETHYCCKHE IMOJIMMEPHBIL

Ypok ycBoeHHs
HOBBIX 3HAHUN

56

Baxueinmme CcHHTETHYECKHE
MOJIUMEPDI

Ypok - cemunap

Paznuyarh moauMepu3anuio U MOJTUKOHICHCAITUIO.

[TpuBOINUTE IPUMEPBI AITHX CIIOCOOOB MOYUEHUS TTOTUMEPOB.
OnuchIBaTh CUHTETHYECKHE KaydyKH, IJIACTMACChl U BOJIOKHA Ha
OCHOBE CBSI3HM CBOMCTBA — IMPUMEHEHUE

57

Buramunnl

Kom0OuHMpoBaHHbBIN
YPOK

OHpGI[CJISITB 3HAYCHUC BHUTAMHHOB I JXHU3HCACATCIBbHOCTHU
OopraHusma. VYMeTh UCoias30BaTh B HOBC@,HHCBHOﬁ JKHN3HHU 3HAHUA
O BUTaMHHax

58

depMEeHTHI

KomOnHUpOBaHHBII
YPOK

3HaTh ompenereHUs MOHATUH  «(EepPMEHTBI», «TOPMOHBIY;
0COOEHHOCTHU JecTBUs (bepMeHTOB: CEJIEKTUBHOCTb,
3¢ (HEeKTUBHOCTh, 3aBUCUMOCTh  JCHCTBHS  (EepMEHTOB  OT
temriepaTypsl U pH cpeabl pacTBopa; 00JacTH MPUMEHEHUS
(hepMEeHTOB B OBITY U TPOMBIIIIICHHOCTH.

YMeTh HCHOJIb30BaTh B TOBCEIHEBHOM JKMU3HU 3HAHUSA O
(hepmeHTax

59

I'opmoHBI

KomOuHupoBaHHbIH
YPOK

[IpuBoaute  Mepbl  MpOQUIAKTUKM  caxapHOro Juabera,
MOCJIEZICTBHS MPUE€Ma HApKOTUYECKUX MPENapaToB.

YmMmets XapaKTepu30BaTh 3HaUEHUE TOPMOHOB TUISL
KU3HEJESTEIbHOCTH KUBOT'O OPraHU3Ma;

60

JlexapcTBa

KomOunupoBaHHbIH
YPOK

3HaTh oOmpeneNeHus TOHSATHH <JIEKaPCTBEHHBIE CPEICTBAY,
«aHTI/I6I/IOTI/IKI/I», «aAHAJIBI'CTUKHNY, «AQHTHUCCIITUKHN),
IPE/ICTABUTENEH JIEKapCTBEHHBIX CPEJCTB; IOCIEICTBHS IpUeMa
HapKOTHUYECKUX ITPETapaToB.

YMeTh HCHONB30BaTh NPHOOPETCHHBIE 3HAHUS W YMEHHS B
HpaKTH‘IeCKOﬁ JACATCIIBHOCTU H HOBCG}IHCBHOfI KHU3HU 1A
6€30I1acHOT0 OOpaIleHus C JIEKApCTB. CPECTBAMU

61

IloBTOpeHue u 0000mIeHHE
TeMbl

O06o0marommii ypok

BBIMOTHATE TECTHI, pelIaTh 3a7a9u U YIPAKHEHUS 110 TEME.
[TpoBOANTH OlIEHKY COOCTBEHHBIX TOCTHIKEHUI B YCBOCHUH TEMBI.
KoppektupoBaTh cCBOM 3HaHHS B COOTBETCTBHH C INITAHUPYEMBIM
pe3yabTaTOM

62

Pemenue pacueTHbIx 3a1a4

VYPoK - NpakTUKyM

[IpuMeHeHne TeopeTHYEeCKUX 3HAaHUM JUIsS pelIeHUs 3a/1a4
pa3HOro ypoBHs

63

Pemenne kauecTBEHHBIX

3a1a4

YPOK - IpaKTUKYM

[IpuMeHeHre TeOPETUYECKUX 3HAHUM JUIsl pEeLIEHUs 3a1a4
Pa3HOTO YPOBHS




64

Pemenrie KOMOMHUPOBAHHBIX
3a/1a4

VYpok - npaktukym | [IpuMeHeHre TeOpeTUUECKUX 3HAHUH IS pelIeHus 3a1a4

Pa3HOTr0 YPOBHS

65 [IpomexxyTouHast arrectanus VYpok — KoHTposst | BBINMOAHATE TECTHI, pemiaTh 3aJa4 U YIPAXKHEHUS 110 TEME.
no xumuu 3a 10 kacc [IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHUM B YCBOCHUU TEMBI.
KoppektrupoBaTk CBOM 3HaHHS B COOTBETCTBHUHM C INTAHUPYEMBIM
pe3yJIbTaTOM
66 AHaM3 IpoOMeXyTOIHOM O06o0maromuii ypok
aTTecTaluu
Pezeps — 4 uaca - «Pewienue pacuemnulx 3a0aw)
11 knace
Ne Hara Tema ypoka dopma Buabl yueOHoii 1eTeIbHOCTH
n/n Iliian dakrt OpraHu3anumn
yYpOKa
CTpoeHue BelecTB
1-2 OcHOBHBIE CBEICHUS O VYpok ycBoeHus | ApryMEHTHPOBATh CI0KHOE CTPOCHUE aTOMa KaK CUCTEMBI,
CTPOEHHH aToMa HOBBIX 3HAHUH | COCTOSIIEH U3 SApa U IEKTPOHHON 000I0UKH.
XapakTepru30BaTh YPOBHU CTPOCHMSI BELLIECTBA.
OnuceiBaTh ycTpoiicTBO U paboTy bosbiioro aapoHHoOro
KoJUIaniepa
3-4 [lepuoanueckas cucrema VYpok ycBoenus | OnuchiBaTh CTPOCHHEM aTOMa XMMHUYECKOTO 3JIEMEHTa Ha OCHOBE
XUMHUYECKUX HJIEMEHTOB HOBBIX 3HAHUI | €r0 MOJIOXKEHHU B nieproandeckoi cucreme /1. . Menneneesa.
J1. 1. Menneneesa B cBeTe 3anuchIBaTh 3JEKTPOHHBIE U JIEKTPOHHO-Tpaduyeckue GopmMyJbl
YUEHUS O CTPOEHUU aTOMa XUMHYECKHUX DJIEMEHTOB.
OnpenensiTb OTHOLIEHHNE XUMUYECKOTO JIEMEHTA K
ONpeAeIEHHOMY 3JIEKTPOHHOMY CEMENCTBY
5-6 CpaBuenue [lepuoandeckoro VYpoxk konTposia | [IpencraBisiTe pa3BUTHE HAYYHBIX TEOPUH IO CIIUPATIU Ha OCHOBE

3daKOHa U TCOPHUU XUMHUUYCCKOTI'O

3HAHUH

Tpéx dhopmynupoBok [leproaudaeckoro 3aKk0Ha 1 OCHOBHBIX




cTpoeHus Ha pumocodckoit
OCHOBE

HalpaBJIeHUH pa3BUTUS TEOPUU CTPOCHUSI (XUMUYECKOTO,
JIEKTPOHHOTO U IIPOCTPAHCTBEHHOTO).

XapakTepru30BaTh POJIb MPAKTUKHU B CTAHOBJICHUU U PA3BUTHH
XUMHYECKOU TEOPHUHU.

AprymMeHTHpOBaTh YyBCTBO FOPAOCTH 34 JOCTHIKCHHUS
OTEYECTBEHHOW XMMUU U BKJIAJl POCCUUCKUX YYEHBIX B MUPOBYIO

HayKy

NonHnas xumuyeckas CBs3b U
HMOHHBIE KPUCTAIIIINYECKUE
peLETKU

Ypok —
UCCIIeJOBaHHE

XapakTepru30BaTh HOHHYIO CBSI3b KaK CBA3b MEXK/y HOHAMM,
o0pa3yroImuMUcs B pe3yJsibTaTe OTAAUM WIKA MPUEMa IIEKTPOHOB
aTOMaMHM WJIHM TPyHIlaMu aTOMOB.

Onpenenarb NpUHAIJICKHOCTh HOHOB K TOM WJIM UHOM Tpynie Ha
OCHOBAaHMU UX 3aps/ia U COCTaBa.

XapakTepu3oBarh (PU3HMUECKHe CBOMCTBA BEIIECTB C HOHHOM
CBA3BI0, KaK (DYHKIIMIO BUJIa XUMUYECKOMN CBSA3U U THIA
KPUCTAILTMYECKOUN PEMIETKU

9-10

KoBanenTHas xummueckas
CBsA3b. ATOMHBIE U
MOJIEKYJISIPHBIE
KPUCTAJUIMYECKUE PEILIETKU

Ypok ycBoeHUs
HOBBIX 3HAHUN

OnwuceIBaTh KOBAICHTHYIO CBSI3b, KaK Pe3yJIbTaT 00pa3oBaHuUs
OOIIMX 3JEKTPOHHBIX Map WIM KaK pe3yiIbTaT MepeKpbIBaHUS
ANEKTPOHHBIX OpOUTaIeH.

KnaccuguiupoBats koBajleHTHbIE cBsA3H 110 DO, KPaTHOCTU U
Croco0y nepeKkpbIBaHMsl 3JIEKTPOHHBIX OpOUTaseil.
XapakTepHu30BaTh (PU3NUECKUE CBOICTBA BEIIECTB C KOBAJIEHTHON
CBSI3bI0, KaK (DYHKIMIO KOBAJEHTHOM CBSI3U U THMA
KPUCTAJUIMYECKOU PELIETKU

11-12

Merannndeckas XuMHUUIeCcKas
CBA3b

VYpok -
UCCIIeI0BAHKE

XapakTepru30BaTh METALNTUYECKYIO CBSI3b KaK CBSI3b MEKy UOH-
aTOMaMH B MeTallJlaX U CIUIaBaX MOCPEACTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX JIEKTPOHOB.

OOBSCHATH EAUHYIO IPUPOAY XUMUYECKUX CBSI3EH.
Xapaktepru3oBaTh GU3HMUECKUE CBOMCTBA METAIIOB, KaK () YHKIIHIO
METAJUTMYECKOM CBSI3M U METAJUIMUECKOM KPUCTAIITUYECKON
peLETKU

13-14

Bonoponnas xumuyeckas
CBS3b

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepru30oBaTh BOJOPOIHYIO CBSI3b KaK OCOOBIN THII
XMMHYECKOM CBS3H.

Paznnuare MEXMOIEKYISPHYIO U BHYTPUMOJIEKYIISIPHYIO
BOJIOPOJHBIE CBSI3U.




PackppIBaTh posTb BOJOPOAHBIX CBA3EH B OPraHU3AaLUN MOJIEKYII
6uonoianmepos, — 6enkoB u JIHK, — Ha ocHOBEe MeXIpeIMETHBIX
CBsI3eii ¢ buonoruei

15-16 [Tonumepsl KomOunupoBan | XapakTepu30BaTh MOJTMMEPHI KaK BHICOKOMOJIEKYIISIPHBIC
HBIN YPOK COCAUHEHUSL.

Paznuyath peakuuu noauMepu3aluy U MOJTUKOHICHCAI[UH.
OnwuchIBaTh BaXKHEUIINE IPEJCTABUTEIN TNIACTMACC U BOJIOKOH U
Ha3bIBaTh 00JIACTU UX MPUMEHEHUS.
VYcraHaBiIMBaTh €IMHCTBO OPTaHUYECKON U HEOPraHUYECKON
XUMHH Ha IPUMEpPE HEOPraHUYECKUX MOJIMMEPOB

17-18 JlucriepcHble CUCTEMbI VYpok- XapakTepu30BaTh pa3IMyHbIe TUIIbI JUCIIEPCHBIX CUCTEM Ha

MPAKTUKYM OCHOBE arperaTHOTO COCTOSHUS TUCTIEPCHOH (a3bl U
JTUCTIEPCUOHHOMN CpeIbl.
PackpbIBaTh poJIb pa3IMYHBIX TUIIOB AUCIIEPCHBIX CUCTEM B KH3HH
IPUPOJIBI U OOIIECTBA.
[TpoBoUTH, HAOTIOAATH M OMUCHIBATH XHMUYECKUI IKCTIEPUMEHT
XuMHYecKHe peakiuu
19-20 Knaccudukanms  xumudeckux | Ypok ycBoeHus | OnpenensiTh MPUHAICKHOCTh XUMUYECKON peaKIui K TOMY HITH
peaxuuii HOBBIX 3HaHUI | NHOMY THUIy HA OCHOBAHHH I10 Pa3IMYHBIX PU3HAKOB.

OTtpaxaTh Ha UCbME TETIOBOM 3(h(PEKT XUMUUECKUX PEAKIIHIL ¢
MTOMOIIIbI0 TEPMOXUMHUECKUX YPaBHEHUH.

21-22 Knaccupukamuss  xummdecknx | KomOmampoBan | [loaTBepikaaTh KOTHMYECTBEHHYIO XapaKTEPUCTHKY IK30- U

peakuui HBIN YpOK SH/IOTEPMHUECKUX PEAKIU pacuéTaMy MO TEPMOXUMHUECKUM

YpaBHEHHSIM.

23-24 CKOpOCTh XMMUYECKHX KomOunupoBan | YcraHaBIuBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKLIUU OT

peakmuii HBIA YPOK MPHUPOJIBI PEATUPYIONINX BEIIECTB, UX KOHIICHTPAIIUH,

TEMIEPATYPHI U IIJIOLIAJAA UX COIPUKOCHOBEHHUS.

PackpbiBaTh poiib KaTaau3aToOpoB Kak (PaKTOPOB YBEIUUYECHHS
CKOpPOCTH XUMHUYECKOM peakliu U pacCMaTpUBaTh UHTHOUTOPHI
KAK «@HTOHHMBI» KaTaJau3aTOpPOB.

XapakTepu3oBaTh (PepMEHTHI KaKk OMOJIOTHUECKUE KaTaIu3aTOPhI
0eIKOBOM MPUPOBI U PACKPBIBATH X POJIb B IPOTEKAHUHU




OMOXMMHUYECKHUX PEAKIHi Ha OCHOBE MEKITPEIMETHBIX CBSI3CH ¢
OuoJIOruei.
ITpoBoIUTH, HAOIIOAATH M OMKMCHIBATH XMMUYECKHI YKCIIEPUMEHT

25-26 OOpaTuMOCTh XUMHUYECKUX Ypok - OnuceIBaTh COCTOSHUS XUMUUYECKOTO PABHOBECHS U Npeiararh
peakiuii. Xumudyeckoe MIPAKTUKYM CIOCOOBI €ro CMEIIEHUs! B HEOOXOJUMYIO CTOPOHY Ha OCHOBE
pPaBHOBECHE U CIIOCOOBI €T aHalM3a XapaKTePUCTUKU peakuuu u npuniuna Jle-latense.
CMELCHUS [TpoBoITH, HAOJIIOAATH M ONKMCHIBATh XUMUYECKHH SKCIEPUMEHT

27-28 IMuaponus VYpok ycBoenust | Onpeaensarb TUII TUAPOTIN3a COJIM HA OCHOBE aHaIM3a €€ COCcTaBa.

HOBBIX 3HaHu# | KiaccuduimpoBaTs ruiponuns comiei
110 KATHOHY U aHHUOHY.
29-30 I'maponus VYpok- XapakTepHu30BaTh poJib THAPOIN3a OPraHUUECKUX COSAMHEHU,
MPAKTHKYM KaK XMMUYECKOH OCHOBBI 0OMEHA BEIIECTB U YHEPTUU B KUBBIX
OpraHu3Max.
[TpoBoIMTH, HAOIIOAATH M OMHCHIBATh XMMUYECKUNA YKCIIEPUMEHT

31-34 OKucIuTeNnpHO- VYpok — OnpenensiTb OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU KaK

BOCCTAHOBHTEJIbHBIC PEAKIINU UCCIIC/IOBAaHUE | TMPOLIECCHI C N3MEHEHHEM CTETICHEH OKMCIICHUS 3JIEMEHTOB
BEILIECTB, YUAaCTBYIOLIUX B PEAKLIMH.
PaznuuaTh OKUCIHTENH U BOCCTAHOBHUTENb, MTPOIIECCHI OKUCIICHHS U
BOCCTaHOBJICHHUS.

35-37 DNEeKTPOJIN3 PaCIIaBOB U Vpok ycBoenust | ONUCHIBATh JIEKTPOJIN3 KaK OKUCIUTEITbHO-BOCCTAHOBUTEIHHBIN

pacTBOpOB. HOBBIX 3HaHUH | Iporecc.
PaznuyaTh 37eKTpOIN3 paciuiaBOB U BOJHBIX PACTBOPOB.
XapakTepHu30BaTh MPAKTHUECKOE 3HAUCHUE IEKTPOJIN3a Ha
MpUMepe MOTYUCHUST aKTUBHBIX METAJUIOB M HEMETAJUIOB, a TAKKe
rajbBaHOIUIACTHKY, TAJIbBAHOCTETUH, paMHUPOBAHUH 1IBETHBIX
METaJJIOB
38 [IpakTHyeckoe npuMeHeHue KomOunupoBan | XapakTepu3oBaTh NPaKTUUECKOE 3HAUCHHE AIIEKTPOJIN3a Ha
AIIEKTPOITH3a HBIA YPOK MpUMepe MOTYUCHUST aKTUBHBIX METAJUIOB M HEMETAJUIOB, a TAKKe
rajbBaHOIUIACTHKY, TAJIbBAHOCTETUH, paMHUPOBAHUY 1IBETHBIX
METaJJIOB
39 [Lp. Ne 1. Pemienne Ypok- [1nanupoBaTh, NPOBOIUTH HAOIIOAATH U ONMUCHIBATH XUMUYECKUI
HKCHEPUMEHTAIbHBIX 337a4 110 MPAKTUKYM HKCHEPUMEHT C COOJIOZICHUEM MPaBUII TEXHUKHU 0€3011aCHOCTH
TeMe «XHMHUYECKas PeaKkIMsD)
40 [ToBTrOopenue u o6o0IIEHNE Ypok BbINOMHATE TECTHI, pelIaTh 3aa4y U yIPaKHEHHUS 110 TEME.

M3Y4EHHOTO MaTepuasa

000011eHNS U

[TpoBOANUTH OIIEHKY COOCTBEHHBIX JOCTH)KCHHI B YCBOCHUU TEMBI.




cUCcTeEMaTH3aIu
U 3HAHUH

KoppektupoBath cBOM 3HaHUSI B COOTBETCTBHH C IUIAHUPYEMBIM
pe3yJIbTaTOM

41

K.p. No 1 «Ctpoenue BeniecTna.
XUMUYECKask peakius»

KonTponbHo-
0000maroHii

YPOK

BBINONIHATE TECTHI, peIIaTh 33a4y U YIPAKHEHHUS 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHUM B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU C ILIAHUPYEMBIM
pe3yabTaToOM

BemecrBa 1 ux cBoiicTBa

42-43

Mertanibsl

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3oBaTh (PU3NUYECKUE U XMMUYECKHE CBOMCTBA METAJIOB
Kak (YHKLHIO CTPOEHHUs MX aTOMOB M KPHCTAIJIOB Ha OCHOBE
npencrapieanii o6 OBP  u  momoxkenwss MeTaluioB B
INEKTPOXUMHUUYECKOM Py HAIIPSDKEHUH.

Habuto1aTh 1 onuckeiBaTh XUMUYECKHUH SKCIIEPUMEHT

44-45

Hewmeramnsl. bnaropoaneie
rasbl

Ypoxk —
IIPAaKTUKYM

OnuceIBaTh 0COOEHHOCTH MOJIOKEHUST HEMETAIIOB B
[lepuoanueckoit Tabaune /. V1. Menaeneea, cTpoeHHE UX
aTOMOB ¥ KPUCTAJUIOB.

CpaBHUBATh CIIOCOOHOCTH K AIJIOTPONUH C METAJUIAMH.
XapakTepHu30BaTh 00IME XUMUUYECKUE CBOIICTBA HEMETAIIJIOB B
ceete OBP u ux nosoxeHus HEMETaJlJIOB B PSAAY
NEKTPOOTPHULATEIBLHOCTH.

HaburoaTh 1 onuceiBaTh XUMUYECKHUI SKCTIEPUMEHT

46-48

Kucnorsl HeOpraHudeckue u
OpraHuyecKue

KomOunupoBan
HBIN YPOK

CooTHOCHUTB NpEACTaBUTENEH OPraHUYECKUX U HEOPTaHUYECKUX
KHCJIOT C COOTBETCTBYIOIIEH KJIaCCU(PUKALMOHHOMN TPYIIION.
OmnwuceiBaTh 00IIME CBOWCTBA OPraHUYECKUX U HEOPraHUYECKUX
KHCaoT B cBere TO/l 1 ¢ MO3ULMM OKUCIEHUSI-BOCCTAHOBIICHUS
KaTMOHA BOJOPOJA WIA aHUOHA KMCIIOTHOIO OCTATKa.
Ornpenenarb 0COOCHHOCTH XUMUYECKUX CBOMCTB a30THOM,
KOHILICHTPUPOBAHHOM CEPHOU U MypaBbUHOU KUCJIOT.
[IpoBoanTh, HaOMIOAATE U OOBSICHITH PE3YJIbTAThI IPOBEAEHHOTO
XUMHUYECKOI0 IKCIIEPUMEHTA

49-51

OcHOBaHUs HEOPTAHUYECKUE U
OpraHUYECKHE

VYpok ycBoeHus
HOBBIX 3HAHUN

OnnceiBaTh HEOPraHU4YeCKre OCHOBaHus B ceete TO/1.
XapakTepru30BaTh CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX
OECKUIIOPOIHBIX OCHOBAHH B

CBETE IIPOTOHHOM TEOPUHU.

IIpoBoITH, HAOIIOAATE M OMMCHIBATh XMMUYECKUN IKCIIEPUMEHT




52-53 AMdoTepHbIE COeTUHEHUS Ypoxk - XapakTepru30BaTh OPraHMYECKUE U HeopraHudeckrue aM(poTepHbIe
HEOpraHu4YecKue u IIPAKTUKYM COEMHEHUS KaK BEIECTBa C JIBOMCTBEHHOW (DYHKIIMEH KUCIOTHO-
OpraHuy4ecKue OCHOBHBIX CBOWCTB.
ApryMeHTHpOBATh CBOWCTBA AMUHOKHCIIOT KaK aM(OTEPHBIX
OpPraHUYECKUX COCIMHEHUH.
PackpbpIBaTh Ha OCHOBE MEXITPEIMETHBIX CBSI3€H ¢ OMOIOTHEH POJh
aMMHOKHUCIIOT B OPraHU3aI1H KU3HU
54-56 Conu VYpok - XapakTepu30BaTh COJIM OPraHUYECKUX U HEOPTraHUUECKUX KUCIIOT
UCCIICIOBAHUE | B CBETE TEOPUH JIEKTPOIUTHUECKON AUCCOLUALIH.
CooTHOCHUTD NpeACTaBUTENEH COJIEN OPraHUYECKUX U
HEOPraHMYECKUX KUCIIOT C COOTBETCTBYIOLIEH
KJIAaCCU(DUKAIMOHHOM TPYIIIOHN.
XapakTepu30BaTh KECTKOCTh BOJBI U MpejiaraTb CocoObl eé
yCTpaHEHHUSI.
OnuceiBaTh 001IKME CBOMCTBaA coJeil B cBete TO/I.
[IpoBouTH, HAOMIOAATH M OMHUCHIBATh XUMUYECKHI SKCIIEPUMEHT
o7 [IpakTnueckas padora Ne 2. Komb6unuposan | [InanupoBath, IpOBOAUTH, HAOIIOIATh U OMUCHIBATH XUMHUECKUN
Pemenne skcriepuMeHTaIbHBIX HBIM ypOK HKCHEPUMEHT C COOJIIOACHUEM MPaBHI TEXHUKH 0€3011acCHOCTH
3a1a4 no teme «BemecrBa u
HX CBOWCTBa»
58 [ToBTOpenue u o6o01IEHNE VYpok - BbINOMHATE TECTHI, peIIaTh 3aJa4y U yIIPa>KHEHHUS 110 TEME.
TEMBI MPaKTUKYM [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTUKEHUI B YCBOCHUH TEMBI.
KoppektupoBaTh cBOM 3HaHUS B COOTBETCTBUH C IUTAHUPYEMBIM
pe3yJIbTaToOM
59 KonrponsHas pabora Ne 2| KoHTponbHO- |BBINONHATE TECTHI, peIIaTh 33a4H U YIPAXKHEHUS IO TEME.
«BemecTBa 1 nX cCBOMCTBa» ob6o6mraroruii  [[poBOANTH OLIEHKY COOCTBEHHBIX TIOCTH)KCHUI B YCBOCHUH TEMBI.
YPOK KoppekTupoBaTh cBOM 3HaHUS B COOTBETCTBUHU C IIIAHUPYEMBIM
pe3yJIbTaToM
XHMHUS M COBPEMEHHOe 00111eCTBO
60-61 XHUMHYECKast TEXHOJIOTHS Ypok ycBoeHus | XapakTepu3oBaTb XUMHUYECKYIO TEXHOJIOIHIO KaK

HOBBIX 3HAHUM

MIPOU3BOJIUTENBHYIO CHITy O0IIEeCTBA.




OnuceIBaTh XUMHUYECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
IIPOU3BOJICTBA aMMHAaKa U METAHOJIa, C IOMOILBIO POJIHOTO SI3bIKA U
SI3bIKA XUMUHU.

VYcraHaBiuMBaTh aHAJIOTMU MEXTY JABYMs IPOU3BOICTBAMM.
®opmyaupoBaTh OOIIME HAYYHBIE TPUHIIUITBI XUMUYECKOTO
IIPOU3BOJICTBA

CUCTEMAaTU3aLMsl 3HAHUH 110
Kypcy

62-63 XuMH4eckasi [paMOTHOCTb Kak VYpok — ApryMeHTHPOBATh HEOOXOIMMOCTh XUMHUYECKOI IPaMOTHOCTH KaK
KOMITIOHEHT O0IIeH KyJIbTYpPbI MPAKTUKYM KOMIIOHEHTa OOIIEKYJIbTYPHON KOMIIETEHTHOCTH YEJIOBEKA.
YeJIoBeKa YMeTh nosy4ats He00X0AUMYI0 HH(OPMALIUIO ¢ MAPKUPOBOK Ha
YIaKOBKaX Pa3IMYHBIX MPOMBIIIICHHBIX U MPOIOBOJIBCTBEHHBIX
TOBapoB
64 O060061eHuE 1 BBIOTHATE TECTHI, peIIaTh 33J1a4M U YIIPAXKHEHUS 110 TEME.

HpOBO,Z[I/ITB OLICHKY COOCTBEHHBIX ,Z[OCTI/I)KeHI/Iﬁ B YCBOCHUU TCMBI.
KOppeKTI/IpOBaTB CBOM 3HAaHHA B COOTBCTCTBHH C IINIAHUPYCMBIM

PE3yJIbTATOM

Pe3zepe — Auaca - «Pewienue pacuemnulx 3a0au)

KpnTepml OLIEHUBAHMA TOCTHKEHU M oﬁyqamumxcn

OcHoBHasl 3a/1a4a ¥ KpUTEPHI OIIEHKH — OBJIaJIEHUE CUCTEMON y4eOHBIX AEHCTBUI ¢ M3ydaeMbIM YU€OHBIM MaTEPHATIOM.
Cucrema OIIEHKH BKIJIIOYAeT B c€0s1 BHYTPEHHIOKO (OCYIIECTBISEMYIO CaMOW LIKOJION) M BHELIHIOIO (OCYyIIecTBIsieMasi BHEIIHUMHU 110 OTHOILIICHUIO K

IIKOJIE CITy’)KOaMn).

JIns OIIEHKU MCIOJIB3YeTCs TepCOHn(UIIMPOBaHHAs HH(OPMALIUS U aHOHUMHAs (He IepCOHU(DUIIMPOBaHHAS).

[TepconndumpoBaHHOM OIIEHKE MO/IEKAT TOIBKO METaNpeIMETHbIE U IPEIMETHBIE PE3YIbTAaThl U3 0JI0Ka «BBITYCKHUK HAYUUTCS».

OreHka JOCTH)KEHUH peaT3yeTcsi «METOA0M CIOXKEHUS», TPU KOTOPOM (PUKCHPYETCsl TOCTUKEHUE OMTOPHOTO YPOBHS M €TI0 IPEBBIILICHHE.

Jl51s o1leHUBaHMSI UCTIONIb3YIOTCA: CTaHAAPTU3UPOBAHHBIE MMCHbMEHHBIE U YCTHBIE pabOThI, IPOEKTHI, TPaKTHUYeCKHe paboThl, JJabopaTopHble pabOTHI,

TECTBI, 324EThI, TBOPUECKHE PabOThI, CAMOAHAIHN3, CAMOOIICHKA, HAOIIOICHUS U TIP.

Tunsl 3a1aHNi, KOTOPbIEe HUCHOJbL3YIOTCH JJIS OLEHKH T0CTUKEHM I :

10 q)opMe OTBCTA: C 3aKPBITHIM OTBETOM U OTKPBITBIM OTBCTOM;

110 YPOBHIO MPOBEPSAEMBIX 3HAHUH, YMEHHM, CTTOCOOOB JIeHCTBHI: 0a30BBIN U MOBHIIIICHHBIN YPOBEHB;




IO UCIIOJIB3YEMBIM CPEICTBAM: 3a/1aHUs Ul MMCbMEHHOM U YCTHOU Oecebl, MPaKTHUeCKHE 3a/laHusl, JJabopaTopHbIie padOThI;
1o (hopMe MPOBEACHUS: Il MHANBUAYATLHOW WM TPYNITIOBOI paboTEHI.

Hrorosas oneHka CK/JIaabIBaeTcs U3:
HAKOIUICHHBIX OIICHOK (XapaKTepHU3yloT JUHAMHUKY 00pa30BaTeIbHBIX TOCTHKEHUHN yJallnuxcs);
OLIEHKH 32 CTaHJAaPTU3HPOBAHHBIC UTOTOBBIE PA0OTHI (XapaKTEPU3yIOT YPOBEHb MPUCBOCHUS CIIOCOOOB AEHCTBUI)

BHYTpPeHHIOI0 CHCTeMY OLleHKH HA CTYIIeHH OCHOBHOI0 00111ero 00pa30BaHusl KJIacCUPHULIUPYETCS CIEAYIOIUM 00pa3oM U BKIIIOYAET NIPOLETYpPbI:
HHIUBHAYAJIbHbIE Pe3yJbTAThl yYalIUXcsl - B chepe pa3BUTHSA y HUX KOMIETEHTHOCTHBIX YMEHMH UM HaBBIKOB, BBIABISIOTCS B XOJAE ICUXOJIOTO-
[IE€JArorn4yeckoro MOHUTOPUHIA;

NpeaMeTHbIe Pe3yJbTAaThl - PE3YJIbTATHI, [I0JYyYECHHBIE B IIPOLIECCE OLICHUBAHUS YUYNUTEISIMU IIKOJIBI HA IIPEAMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YyJbTAThI - PE3YJIbTATHI, IOJIy4CHHBIE B XO/1€ aIMUHUCTPATUBHOIO KOHTPOJIS, NTOTOBOM aTTECTALIMU yJalUXCs
( KOHTpOJIBLHBIE PAOOTHI, IPOMEKYTOUHbBIE, UTOTOBbIE, TUATHOCTUUECKHUE);

BHELIKOJIbHBbIE Pe3yJIbTaThl - pe3yJIbTaThl OJIMMIINA/I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEPEHIMH U T.11.;
pe3yJIbTaThl, OJYUYEHHBIE B X0/I¢ He3aBUCMMON BHelIHeH OLeHKH - pe3yibTaThl NodydeHHble B Xxoae [A;

He)opMaIN30BaHHAS OLleHKA - TIOPT(OINO.

I_l.]'lﬂ ONMUCAHMS TOCTHKEHUN 06yqaloumxca uenecooﬁpamo YCTAaHOBHUTDH CJACAYIOLINE NTATH ypOBHeﬁ:

Yposenb JocTHiKeHNe IVIAHUPYEMbIX Pe3yJIbTaTOB Ouenka (oTMeTKa)
ba3osblii JIEMOHCTPUPYET OCBOCHHE YUE€OHBIX JCHCTBUN C OMOPHOM CHUCTEMOW 3HAHHMH B paMKaX | «yIAOBJIETBOPUTEIHLHOY (mm
YPOBEHb auanazoHa (Kpyra) BbIJENEHHBIX 3aaad. OBiajneHue O0a30BbIM YPOBHEM SBIISETCS | OTMETKa «3», OTMETKa
AOCTHKEHUH JOCTATOYHBIM JJIs1 IPOAOIKEHUSI O0yUEHHs Ha CIIelyIOIIel CTyIeHn 00pa30BaHus, HO HE | «3a4TEHO»).

110 NPO(UILHOMY HaIIPABICHUIO
IMoBbIIEHHBII# | YCBOCHHE ONIOPHOM CUCTEMBI 3HAHHI Ha YPOBHE OCO3HAHHOTO MMPOU3BOIBHOTO OBJIAJICHUS | OIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb y4eOHBIMU JIEHCTBHSIMM, JOCTATOUHBIM O KpYyrosop, mmpora (WIM H30UpaTeNbHOCTH)
nHTEepecoB. Takue o0yJaromuecss MOTYT OBITh BOBJICUCHBI B IPOEKTHYIO JACSATEIBHOCTD 110
IpeaMeTy M COPHEHTHUPOBAHbI Ha MPOJOJDKeHHe OOydyeHHs B CTapIIMX Kijaccax IO
JTAHHOMY TIPOQHUITIO.

Bbicokmii Bosiee nosnHoe (110 CpaBHEHHIO C MPEABIIYIIAM) YCBOCHUE OMTOPHON CUCTEMbI 3HAHUN Ha | OLIEHKA «OTJIMYHO» (OTMETKA «5»).
YPOBeHb YPOBHE OCO3HAHHOTO IMPOU3BOJIEHOTO OBJAJICHHS YICOHBIMH JIEHCTBHUSIMH, JOCTATOUYHBINA
KpYyro3op, IupoTa (Wi n30MpaTeIbHOCTH ) MHTEpecoB. Takue o0yyaromuecss MOTyT ObITh
BOBJICUCHBI B NPOEKTHYIO JEATEIFHOCTh 110 TIPEAMETY M COPHUCHTHUPOBAHBI Ha
POAOIDKEHHE 00YyYeHHS B CTAPIIMX KJIACCAX MO JAHHOMY MPODUITIO.




IMoHusKeHHBII | OTCYTCTBHE CHCTEMAaTH4eCKOH 0a30BOI MOJArOTOBKH, OOYYaroIIMMCS HE OCBOCHO AK€ U | «HEYOBIETBOPUTEIHHOY
YPOBEHb MOJIOBUHBI  TUJIAHUPYEMBIX  pE3YyJbTaTOB, KOTOpPhIE  OCBaWBAaeT  OOJBIIMHCTBO | (OTMETKA «2»)
o0yuaroluxcs, UMEIOTCA 3HauUUTENIbHbIE MPOOENbl B 3HAHUSX, JalbHElIIee 00ydyeHHe
3arpyaneHo. Ilpu sTomM o0Oydaromuiics MOXKET BBINOJHATH OTIENbHBIC 3aJaHus
MOBBIIEHHOTO ypoBHsA. JlaHHasg rpynmna oOywarouniuxcsa (B cpegHEM B XOJe OO0ydeHHs
coctaBisitorast  okoso 10%) Tpebyer cnenuanbHONM JWATHOCTUKU 3aTPYyIHEHUH B
oOyueHuu, npoOeroB B CUCTEME 3HAHWN M OKa3aHUM LIEJCHAIPaBIEHHOW MOMOIIU B
JOCTMKEHUU 0a30BOT0 YPOBHS

Hu3zkwuii HaJIM4YUEe TOJBKO OTIENbHBIX ()parMEeHTapHbIX 3HAHUW MO MpPEIMETy, NalbHeHIee | OIleHKa «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4eHHe MPAaKTHYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas IOMOIIb HE TOJIBKO IO
y4eOHOMY MpeaAMeTy, HO U Mo (HOPMHUPOBAHHMIO MOTHBAIMK K OOYYEHHIO, Pa3BUTHUIO
MHTEpeca K M3y4aeMOoW MpeIMETHON 00JIaCTH, TOHUMAHHUIO 3HAYUMOCTH TpPEAMETa IS
KU3HU U JIp.

XapakrepucTuka undppoBoii oueHKH (0TMETKH)

«5» («OTJIMYHO») — YPOBEHB BHITIOTHEHHS TPEOOBAHUN 3HAYUTENLHO BBIIIE yIOBIETBOPUTEIHLHOTO: OTCYTCTBHE OIMMOOK KakK MO TeKYyIIEMY, TaK U
0 MpeAbIAYIIeMY y4eOHOMY MaTepHaiy; He 00Jiee OJJHOTO HEJ0UYeTa; JIOTHYHOCTh U MOJTHOTA U3JI0KEHHUS.

«4» («X0po110») — YPOBEHb BBIMIOIHEHUSI TPEOOBAHHI BBIIIE yIOBICTBOPUTEIHHOTO: MCIOIb30BAaHUE JOMOIHUTEIHHOIO MaTepuana, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOMPOCA; CAMOCTOSITENHHOCTh CYXXIEHUN, OTpa)KEHHWE CBOETO OTHOIICHHUS K mpeaMery obcyxaeHus. Hamuuwme ommOox u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHHH 10 OTACTHHBIM IIPeIMETaM OTPAKAETCs B JTOKATBHBIX aKTaX O TEKYIIEeW U UTOTOBOM (pyOeKHON) aTTecTaliu
00yJaroImxcs.

«3» («yA0BJIETBOPUTEIbHO») — JOCTATOYHBI MUHUMAIBHBII YpOBEHb BBIMOJTHEHHUS TpPeOOBaHU, MPEIbABISEMBIX K KOHKPETHOH pabote,
OTJIeTIbHBIE HAPYIICHUS JIOTUKH M3JI0’KEHUS MaTepraja; HEMOJIHOTa PACKPBITHsI Bompoca. Hanmane ommboK U HEAOYETOB IO OTACIIBHBIM MPEMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOH (pyOexKHOM) aTTecTalluu 00yJaroiuXCs.

«2» («1M10X0») — YPOBEHB BBITIOJHEHUS TPEOOBAHUI HIKE YIOBICTBOPUTEILHOTO: HAPYIIEHNE JIOTUKH; HETTOJTHOTA, HEPACKPBITOCTh 00CYK/1aeMOT0
BOIPOCA, OTCYTCTBHE apTyMEHTAIMH JIHUOO OMIMOOYHOCTh €€ OCHOBHBIX MOJOXKEeHHH. Hamuune ommbok U HEI0YeTOB MO OTACNIBbHBIM IMpeIMeTaM B
KOJIMYECTBEHHOM BBIPAKCHHUH OTPAXKAETCSI B JIOKATBHBIX aKTaX O TEKYIIEH M UTOTOBOM (pyOexHOiT) 00 arTecTaruu 00yqdaronimuxcs.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepuadbl MpelHAa3HAYeHbl [Js TPOBEPKH YPOBHS YCBOEGHHUS Y4YEeOHOro marepuala Ha OCHOBAaHUU
00pa3oBaTeNbHOI0 MUHUMYMa COJepKaHus 00pa3oBaHUsA U TPeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB IIKOJ. OHM COCTaBJIECHBI HAa OCHOBE
MHOTOJIETHEH MeIarorn4eckoi MpakTUKHU C yU€TOM Pa3IUYHbIX METOJIMYECKUX pa3paboToK.



ITo Bcem rmaBam Kypca W UX paszjienaM MpeajiaraeTcsl TeKyIUi U TeMaTUYeCKU KOHTPOJIb 3HAHUK U YMEHHUH B (pOpME XUMHUUECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITENILHBIX M KOHTPOJBHBIX paboT. 3aaHuss 000MX BapUaHTOB PabOT CXOTHBI MO COJACPIKAHUIO M XapaKTePy BBIMOTHICMBIX YUCOHBIX
JIEUCTBUM.

Jis opraru3auu 3QpPeKTUBHOM pabOThI BCEro Kiacca ¢ y4eTOM WHIUBUIYaTbHBIX CIIOCOOHOCTEH KaXKIOT0 ydalerocs B psijie padboT, BXOASIIUX B
nocobue, MpeacTaBICHbl 3aJaHUS PA3IMYHBIX YPOBHEH CIOKHOCTH.

HeszaMeHMMBIM MMOMOIITHUKOM TIelarora B KOHTPOJIE 3HAHWH SIBISIOTCS 3alaHus B ¢opMme Tecta. MIX MOKHO HCIIONB30BaTh HAa Pa3HBIX dTamax
y4eOHOro npoiecca:

* MIPU U3yYECHUH HOBOTO MaTepHalIa;

+ Ha JTare 3aKperyieHus] U3y4eHHOro MaTepuarna;

+ Ha ypokax 0000I1aro1Iero NoBTOPEHHUS;

* TIPH TEKYIIEM U TEMATHYECKOM KOHTPOJIC 3HAHUN, YMEHHUI U HABBIKOB YYAIUXCS;

* IIPH MOATOTOBKE YYaIIUXCsI K 9K3aMeHaM KakK B YCTHOM, TaK U B MUCbMEHHOM popme, ocoderHo B hopme EI'D.

Jlis KaXx[101 TEMBI U €€ pa3/iesioB IPEI0KEHBI TECTOBBIE 3aJaHHsI Pa3HOI'O YPOBHS CIOXKHOCTHU B JBYX BapHaHTax, pacCYMTaHHbIE Ha 15—35 MuH
WM Ha 1eNbIi ypoK. JlJisi BEICTaBIIEHUS OLICHKH MpeAJiaraeTcs CIOIb30BaTh CIEIYIOIIYIO TPOLIEHTHYIO IIKATYy:

35% BBIIOJIHECHHEIX 3aJaHUM — OILICHKA «2»;

36—61 % — oreHka «3»;

62—85% — oneHka «4»;

86—100% — omeHka «5».

B 3aBucumoctu ot PE3YIBTATOB BBITIOJIHCHUS pa6OTI>I YUUTEIJIb MOKET BHOCUTD B IIPCIJIOKCHHYIO CUCTEMY OLICHUBAHUS KOPPEKTUBLI, IIOCKOJIBKY
OCHOBHaA4 IICJIb KOHTPOJIA B JAHHOM CJIy4ac — HC COOCTBEHHO BBICTaBIICHHE OLICHKHU, a OIIPCACIICHUC YPOBHA YCBOCHH YHallIUMUCA y‘IC6HOFO
MaTcpurajia u HaHpaBJ’IeHI/Iﬁ naaneﬁmeﬁ pa6OTBI Haa IMOBBIIICHHUCM KadyCCTBa 3HaHMUH

3ananue nox uugpoit 1 onenuBaercs 3 Gawtamu; nox uugpoit 2 — 5 Gaymwtamu; nox uugpoit 3-8 Oamnamu. 3anaHusi, OTMEYEHHbIE *, — JUIs
WH/IMBUYaJIbHOTO BBITIOJTHEHUSI.

Ecnu He yka3aHO MHOE, KaX/Iblil OTBET YacTel OlleHUBAETCS:

« qactu A — 2 Gayramu;

« yactu B — 4 Gannamu;

« gactu C - 6 6amutamu.

Opnnako HE Bce ydalluecs MPHUCTYMaroT K 3amaHusM 4acTd C u TeM 0oJee BBIMONHSIOT MX MOJHOCThIO. YTOOBI MOBBICUTH MOJOKUTEIBHYIO
MOTHUBAIIUIO K BBIITOJITHECHUTO 3a)1aH1/1171 qacTu C, YUYUTCIIb MOXKET 0O0BSBUTH O BBICTABJICHUH 110 peE3yiabTaTaM TECTA ABYX OLICHOK! HepBOI\/'I —3a4actd A
u B, a Bropoit — 3a yacte C — ¢ UCTIOJIB30BaHUEM MPOIICHTHOM MIKABI OIICHKU 3HAHUH.

BOHpOCBI AJI1 BCEX BUAOB KOHTPOJIA 3HAHWUH COCTaBJICHEI TAKUM O6p330M, 4TOOBI neaaror ¢ X MOMOIINBKO MOT BBIIBUTHb 3HAHUA yHallIlUXCA 110 BCEM
Y3JI0BBIM BOIIPOCAaM TJIaBhI M pa3zelia Kak Ha 6a30BOM YPOBHE, I'/ie HEOOXO0IUMO TOJIBKO BOCIIPOU3BEIEHNE yUeOHOT0 MaTepHralia, Tak U Ha YCIOKHEHHOM
YPOBHE, TJie TpeOyeTcsi yMEHHE aHATM3UPOBaTh U CPAaBHUBATH JTAHHBIC, TPUMEHSSI TBOPUECKUE CITOCOOHOCTH.

Bce o0yyaromue BUIbI KOHTPOJIS MPEAIIONIATaloT KOJUIEKTUBHYIO I€ATEIbHOCTD YUYaLIUXCs JINOO B Mape, JIU00 B TPYIIIE U CAMOIIPOBEPKY.

[Ipy moAroTOBKE K KOHTPOJBHBIM paboTaM HEOOXOIMMO OOpaTUTh BHUMaHWE Ha 3aJaHUs YPOKOB 0000IIarIIero moBTopeHus. B atom cimydae
yqamuecsa B COOTBCTCTBUU CO CBOMMH CHOCO6HOCT$IMI/I OMPCACIIAIOT IJIsA 06651 3alaHuA, KOTOPbIC MOT'YT BBIIIOJIHUTD.



PacueTHrie 3aaa4M pa3IMYHbIX TUIIOB U ypOBHCI\/'I CJIOKHOCTH IMPEACTABIICHEI B IMOCOOHH 6J'IOKaMI/I, a TaKKC BKIIIOYCHBI B PAa3HBIC BUABI KOHTPOJIA
3HAHUH. YUHUTEIh MOXET I10 JKEJIaHUIO BKIIIOYATh MX KaK JOIOJHHUTCIIFHOE 3aJaHNE B 000 BUJ KOHTPOJIA WK Mpeayiaratb ydalmumcsa OTACIIbHBIC
CaMOCTOSATCIIbHBIC pa60TbI I10 PCIICHHUIO HO,H06HBIX 3aJa4.

IIpoBeneHne XUMHUYECKOT0 TMKTAHTA
3ananus 111 000MX BapUAaHTOB KPATKO 3aMMCBIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKU WJIM HAa KOJOTPAHCHAPAHTE; OTBETHI HA BOIIPOCHI KeNaTeIbHO
HamucaTh Ha OOpPaTHOM CTOpPOHE JOCKH WM TakK)Ke Ha KOJOTpaHCIapaHTe. YUUTelb 3a4UTHIBAET COJIEpKaHue BOIPOCa, yJallluecs 3alichiBalOT OTBET
B TETPAJISIX.
[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAMOIIPOBEPKA:
+ OIMOOK HET — OLIEHKA «5»;
« JonymeHbl 1—2 ommoku — «4»;
* JIOMYIIEHBI 3 OIHOKH — «3».
B 3aBucuMOCTH OT cTENEHH MOArOTOBICHHOCTH YYAITUXCS YIUTEIh MOKET HU3MEHUTh KPUTEPUH OLICHKH paboT B MOJb3Y YUEHHKA.
IIpoBenenune caMoCTOSATEILHOMH PadOTHI
CamocrosTenpHas padoTa MpeAroaraeT JIMo0 mapHyo, 00 rpynmnoByo GopMy paboThl M JaeT BO3MOXKHOCTH JIydIlle OTPadOTaTh M3ydaeMble
BOIPOCHI [TOJI KOHTPOJIEM YUHUTENS U B XOJI€ CAMOCTOSTENIbHOM AedaTeNbHOCTH (11 00yydaromiei paboTsl) 1100 JIydllle MOArOTOBUTHCS K KOHTPOJIbHOM
paboTe, KOTOPYIO IPEICTOUT BHIIOJIHATH Ha CIEAYIOUIEM Ypoke (a1 00001maronieii padoTel). 3ajaHus BBIIOIHSIOTCS B 1ape (FPyIIE), YTO MO3BOJISET
SKOHOMHTD BpeMsl Ha 0TBeT. OTAenbHbIe 3aJaHus (1101 3HAKOM *) yualiuecs BBIMOIHSIIOT CAMOCTOATENbHO. J[J1s1 KOHTPOIIS yYaluMcst TPeI0CTaBIIseTCs
BO3MOXXHOCTh CBEPHTH CBOM OTBETHI C TAJIOHAMHU, KOTOPHIE OYAYT JaHbl YIUTEIEM IO OKOHYaHUHU paboTHI.
OneHKa NPaAaKTHYECKUX YMEHUI yJaruxcst
Yuurtensb N0KEH YIUTHIBATH:
- IPaBUIILHOCTH ONPEICIICHHS LIEJIN OIIbITa;
- CaMOCTOSATEIBHOCTH TO00pa 000PYI0BaHUS U OOBEKTOB;
- TOCTIEIOBATEIHHOCTD B BHITIOJIHEHUH PA0OTHI 10 3aKJIJIKE OIBITA;
- IOTUYHOCTH ¥ TPAMOTHOCTD B OMMCAHUU HAOMOIEHUH, B OPMYIHPOBKE BHIBOJA U3 OMBITA.
OtMmertka "5" - IPAaBWJIBHO OTIPE/EIIEHA LIENb OIbITA,
- CAaMOCTOSTEJIbHO, C HEOOXOJMMOI MOCIIeI0BATENLHOCTHIO MPOBEACHBI TOA00p 000PYA0BaHUS U 00BEKTOB, a Takke padoTa
10 3aKJIAJIKE OTIBITA,
- Hay4HO IPaMOTHO, JJOTHYHO OMMCAHblI HAO0IeHUs U CPOPMYITUPOBAHBI BHIBOJIBI U3 OMBITA.
OtMmeTtka "4" - IPaBUJIBHO ONIPEAEIIEHA MENb OIbITA;
- CAaMOCTOSITEJIHO MTPOBEICHA paboTa 1o 1noadopy 000pya0BaHus, 0OBEKTOB;
IIPU 3aKJIaJIKE OMbITa JOMyCcKaroTcs 1 -2 omuoKu;
- Hay4HO IPaMOTHO, JJOTHYHO OMKCAHbl HAOIIOIEHUS U CPOPMYITHUPOBAHBI BHIBOBI U3 OTIBITA;
- B ONMCAHUM HAOJII0/IEHUH U3 OTBITA OIYCKal0TCs HEOOJbIINE HETOUHOCTH
Otmerka "3" - IPaBUJIBHO OIIPEJIEJICHA LIEJIb OIBITA,
- Mo00p 000PyAO0BaHUS U OOBEKTOB, a TAK)KE padOTHI MO 3aKJIAKE OMBITA MPOBEJACHBI C TOMOIIBIO YUUTEIS;




- TOTTYCKAIOTCSl HETOYHOCTH M OIIMOKHU IPU 3aKJIaJIKe OMbITa, ONMCAHUHN HAOII0IeHUH, POPMYNHpPOBaHUH BHIBOJOB.

Otmetka "2" - HE OMpEIeJICHa CAMOCTOSITENIBHO LIEJIb OIbITA;

- He 0TOOpaHO HY)XHOE 000pYIOBaHHUE;
- IONYCKAIOTCs CYIIECTBEHHBIE OMIMOKHU MPH 3aKIaJKe U OPOPMIICHUH OTIBITA.

Ouenka ymenuii [IpoBoasiT Ha0J/I0AeHUS

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBWJILHOCTH NPOBE/ICHNUS HAOIIOACHHUH TI0 3a/IaHHUIO;

- YMEHHUE BBIACTATH CYIIECTBEHHbIC IPU3HAKH Yy HA0II0jaeMOro oobeKTa (Iporecca),

- JIOTUYHOCTh M HAYYHYIO TPAMOTHOCTH B 0)OPMIICHUHU Pe3yJIbTAaTOB HAOJIOIEHHUH 1 B BEIBOJIAX;
- IPOBEJICHUE HAOJIIOICHHS 110 3aJIaHHIO;

Otrmerka "5" - IPaBWJIBHO 110 33JIJaHUI0 YYUTEIs IPOBEICHO HAOIIIOICHNUE;

- BBIJICJICHBI CYIIECTBEHHBIE MPU3HAKK Y Ha0Jt01aeMoro o0beKTa (Tporecca);
- JIOTHYHO, HAYYHO 'PaMOTHO O(OPMIICHBI PE3YJIbTaThl HAOJIOICHHUI U BHIBOJIBI.

Otmetka "'4" - IPABWJIBHO TI0 33JIAHUI0 YUUTEIIS TPOBEICHO HAOIIOICHNUE;

- TIPU BBIJICJICHUH CYIIIECTBCHHBIX MPU3HAKOB Y HA0III0JaeMOT0 00beKTa (IIPoIlecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- IOITyCKaeTCsl HEOPE)KHOCTh B 0(hopMIIEeHUN HAOIIOCHHI U BEIBOJIOB.

Ormertka "3" - IOTIYCKalOTCA HETOYHOCTU U 1-2 ommOKH B MpoBeIeHUU HAOIIOACHUM 110 3aJaHUI0 YUUTEJIS;

- TIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOII01aeMOT0 00BeKTa (ITpo1iecca) BBIASISIFOTCS UMb HEKOTOPHIE;
- monyckatorcst ormmoku (1-2) B opopmiieHnn HaOIIOACHUI 1 BBIBOJIOB.

Otmerka "2" - ToTycKaroTcs ommnoku (3-4) B mpoBeIeHUN HAOIIOICHUH TI0 3aJaHUI0 YUUTEIA;

- HCIMIPABUJIbHO BBIACIIAIOTCS IIPU3HAKHU Ha6J'IIOI[aeMOFO o0BeKTa (HpOHCCCﬁ);

paSJII/I‘IHOﬁi yCTHBIﬁ OK3aMCH N0 6I/IJ'ICT8.M, 3aluTa pe(bepaTa, TCCTUPOBAHUC, 3alllMUTa IIPOCKTA.

- momyckatoTcst ormuoku (3-4) B opopmiieHun HaOIIOACHUHN U BBIBOIOB. DopMa aTTeCcTalluy 1Mo OUOJIOTHU MOXKET OBITh

@®opMbI NPeACTABJICHUA 00Pa30BaTEIbLHbBIX Pe3yJIbTATOB:

Tabesb YCI€BAaCMOCTH I10 IpCAMETaM (C YKa3aHHuEM TpC6OBaHHf/'I, NpEABABIACMBIX K BBICTABJICHUIO OTMCTOK);

TCKCTBI UTOT'OBBIX AHATHOCTHUYCCKUX KOHTPOJIBHBIX paGOT, JUKTAHTOB U T.A. U aHAJIN3 HUX BBIIIOJHCHUA 06y‘-IaIOH_[I/IMC}I (I/IH(I)OpMaI_[I/I}I

QJICMCHTAX U YPOBHAX MPOBEPACMOTO 3HAHU — 3HAHUWS, TIOHUMAaHUs, IPUMCHCHUA, CI/ICTCMaTI/ISaI_II/II/I);

00

YCTHasl OLIEHKAa YCHENTHOCTH PE3yJIbTaToB, (OPMYIMPOBKA MPUYUH HEYJa4 U PEKOMEHJAIUA MO0 YCTPAHEHHUIO MPOOEIOB B 00YyYEHHOCTH IO

npeaMeTam;
nopT¢oano;

PE3YIbTAThl NCUXOJIOTO-ICAArOrNICCKUX HCCHGHOB&HHﬁ, WIUTIOCTPUPYIOIIUX JUHAMHUKY Pa3BUTUA OTACIBbHBIX HWHTCIUICKTYAJIbHBIX H

JTUYHOCTHBIX KadecTB oOyuatomerocs, Y'Y /.



KpurtepusiMmu onieHuBaHMs SBISIOTCS:
® COOTBETCTBHUE IOCTUTHYTHIX MPEIMETHBIX, METAIIPEIMETHBIX M JIMYHOCTHBIX PE3YJIbTATOB 00YJYAIOIINXCS TPEOOBAHUSM K Pe3yIbTaTaM OCBOCHUS
o0pa3oBaTeNnbHON MPOrpaMMbI OCHOBHOTO 001iero oopazoanus OI'OC;
® JIMHAMHKA PE3YJIBTATOB MPEIMETHON 00ydeHHOCTH, (hopmupoBanus Y Y /1.
OneHka JOCTHKCHUS METAIIPEIMETHBIX PE3yJIbTaTOB MOXKeET. [IpoBoAsTCS B X0/1€ pa3nuuHbIX mporeayp. OCHOBHOH IPOIeaypOi HTOrOBOM OLICHKH

AOCTHIKCHUS MECTANIPCAMETHBIX PE3YJIbTATOB ABJIACTCSA 3awyyuma umozcoe6020 quueudyaﬂbHoeo npoexkma



