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1. IlosicHuTeIbHAA 3aMIUCKA

[Iporpamma ©0azoBoro kypca xumuu s 10—I11 kjaccoB cocTaBieHa Ha OCHOBE
OyHIaMEHTAILHOTO sJpa cojaep:kaHus oOuiero oOpa3oBaHHs, TpeOOBaHMI K pe3ysibTaTaM
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHON MPOTrpaMMbI CPEIHETO (IIOJIHOTO) OOIIero 00pa3oBaHus,
npenctaBieHHbIX B DenepasbHOM rocydapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEIHETro
(moHOTO) O0IIero o0pa3oBaHUS W MPUMEPHON MPOrpPaMMBI 10 XWMHHU CPEIHETO (IIOJIHOTO)
o0mrero oOpa3oBaHUsI.

Pabouas nporpamma no xumuu s yuanmxcs 10-11 xmaccoB cocraBieHa Ha OCHOBE:

1. ®epepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii
®denepaunn» B ACUCTBYIOUIEN PEAAKIIUY.

2. @enepalibHbIl  TOCYIapCTBEHHBI 00pa30BaTeNbHBIA CTaHIAPT CpPEAHEro OoOILIero
o0Opa3oBaHUs, YTBEPKICHHBIM MpUKa3oM MUHHCTEpCTBa 00pa3oBaHUS U Hayku Poccuiickoit
®enepanun ot 17 mas 2012 r. Ne 413, B gelficTByIOLIEH pEIaKIUU.

3. [IpumepHas oCHOBHAsE 00pa3oBareIbHasl MporpaMmma CpelHero ooImero oopasoBaHus,
onobpenHas pemenueM ot 12 mas 2016 roga. IIpotoxosn Ne2/16.

4. Veras UYOY «OHJIAMH T'MMHA3US Nel» 1 T0KaIbHEIE aKThI, PErIaMEHTHPYIOIIIE

OpraHu3ainuio o0pa3oBaTeIbHON JEATEIBHOCTH.

JlanHas paboyas mporpaMma OpHMEHTUPOBaHA Ha UCIOJIb30BAHNE YUYEOHUKOB M0 XUMUU U
yueOHO-MeTondyeckux nocoouint YMK, co3gaHHbIX KOJIJIEKTUBOM aBTOPOB 107 PYKOBOACTBOM
B.B. Jlynun: - Xumus. bazoseiii ypoBenb. 10 kmacc. B. B. Epemun, H.E. Ky3pmenko, B.H.
Tepenun, A. A. [Ipo3nos, B. B. Jlyaun — M.: JIpoda, 2021 -Xumus. ba3osslit yposens. 11 ximacc
. B. B. Epemun, H.E. Ky3bemenko, A. A. JIpo3nos, B. B. Jlyaun — M.: [Ipoda, 2021

B cucreme cpennero oOuiero o0pa3oBaHus XMMHIO OTHOCAT K IpEeIMETHOH o0nactu
«EcrecTBeHHble Haykn». M3ydyeHne XuMuM B CpelHEE IIKOJIE HANPABICHO Ha JOCTHKEHUE
CIEAYIOIIUX LETIEH:

1) ¢opmupoBanue ymeHus BHIETh W MOHMMATh LIEHHOCTh 0Opa3oBaHHUs, 3HAYUMOCTb
XUMHYECKOTO 3HAHHUA IS KaKIOrO 4YellOBeKa, HE3aBUCHMO OT €ro MnpodecCHOHAIbHON
JESATEIIBHOCTH;

2) dopMupOBaHUE YMEHHS PA3IN4aTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOIHI,
BUJETh MX CBA3b C KPUTEPUSMHU OLIEHOK M CBSA3b KPUTEPUEB C ONPEIEICHHON CHCTEMOM
LEHHOCTEH, (OpMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

3) ¢opmMupoBaHHME LEIOCTHOTO NPEACTABICHUS O MHUPE M POJIU XHMHHU B CO3JIaHUU
COBPEMEHHOM €CTEeCTBEHHOHAyYHOW KapTHHBI MUpPa; YMEHUs OOBSCHATh OOBEKTHI M IPOLECCHI
OKpY>Karollen JelCTBUTENbHOCTH (IIPUPOJHOM, COLMANbHOM, KyIbTypHON, TEXHUYECKON Cpeibl),
UCIIOJIB3YS AJIsl TOI0 XUMUYECKUE 3HAHUS;

4) mnpuoOpereHHe OIbITa pa3HOOOpPa3HOW JIEATENBbHOCTH, OIbITa IO3HAHUS U
CaMOIIO3HaHUS; KJIF0YEBBIX HABBIKOB, UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3JIMYHbIX BUI0B
JeSITeIbHOCTH (HaBBIKOB peIIeHUs po0iieM, IPUHATHS pellieH i, TorcKa, aHanu3a U 00paboTKu
uH(pOpMalli, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB M3MEPEHUMN, HAaBBIKOB COTPYAHHYECTBA,
HaBBIKOB 0€30I1aCHOT0 00pallleHHsl ¢ BEIIeCTBAaMH B TOBCEJHEBHOM JKU3HN).

3agauu Kypca BbIpaKeHbl B KOHKPETHBIX JIEUCTBUAX YUCHHUKA U HalpaBJeHbl HA pa3BUTHE
CIENYIOIINUX YMEHUM:

1. dbopMUpOBaHHE  CHUCTEMBl ~ XHMUYECKMX  3HAHUH  Kak  KOMIIOHEHTa
€CTECTBEHHOHAYUYHOM KapTHHBI MUpA YEPE3 YMEHHE ONEPUPOBATH BAXKHEUIIUMU XUMHUYECKUMU
MOHATUSIMHM, 3aKOHAMH, TEOPUSMHU, XUMUYECKUM SI3bIKOM;

2. BbIpaOOTKY NMOHUMAaHMs OOIIECTBEHHOH MOTPEOHOCTH B Pa3BUTHH XMMHUHU Uepes3
yMeHHE OOBSICHATH HAa OCHOBE XUMHYECKMX 3HAHMH OOBEKTHl U MPOLECCHl OKpYKaromen
JENCTBUTENBHOCTH;

3. Pa3BUTHE JKOJIOTHUYECKOM W TOTPEOUTEIHCKONH KYJIbTYPhl OOYYAIOIIUXCS dYepe3
YMEHME NPOrHO3MpPOBaTh HA OCHOBE COCTaBa M CTPOEHHUS BEILECTBA €ro CBOWCTBA,
¢duznonornueckoe Bo3AeCcTBHE BEIIECTBA HA OPraHU3M U MpaBuiia 0OpalieHus ¢ HUM B yueOHOI
CUTYalll! U MIOBCEHEBHON KHU3HU;



4. pa3BUTHE JIMYHOCTH OOYYAIOIIUXCS, WX HWHTEIUIGKTyaJlbHOE M HPaBCTBEHHOE
COBEpILEHCTBOBAHHE Yepe3 YMEHUE OPTraHU30BbIBATh COOCTBEHHYIO YUEOHYIO AEATEIbHOCTb.

JlanHast pabouast mporpaMma paccuuTaHa Ha | yac B HEJEIO MPU W3YYCHUH MPEIMETa B
teuenue aByx JeT (10 u 11 xmaccer). OOmee yucno y4deOHBIX 4YacoB 3a 2 roAa OO0y4YeHHS
coctapsieT 69 yacoB, u3 Hux 35 1 (1 u B Heneno) B 10 knacce, 34 u (1 4 B Henmenmto) B 11 kimacce
cornacHo yuebnomy miany YOY «OHJIAMH TMMHABUS Nely» na 2021-2022 yu.ron, Takum
00pa3oM, 10 CPaBHEHUIO ¢ aBTOPCKOM MporpaMMoi pabodvas mporpaMmMa Obliia YIUIOTHEHa Ha 1
qac 3a cyeT yacoB pesepBa. OcoOEHHOCTHIO TaHHOH pabodei MporpaMMbl SABISETCS YBEIHMUCHHE
Yrcia MPaKTHYECKUX paboT, KOTOPHIC BBHIOPAHBI M3 MPAKTUYECKUX pabOT, PEKOMEHIYEMBbIX B
MIPUMEPHON OCHOBHOHM 00pa30BaTeIbHOM MTPOrpaMMe CPETHETO OOIIET0 00pa3oBaHusl.

OO0mas xapakTepucTuKa y4e0HOro npeaMera

B cucreme cpennero (moiHoro) oOuiero o0pa3oBaHUs XMMMIO OTHOCAT K MpPeAMETHON
obmactu «EctectBenHble Hayku». OCOOCHHOCTH coaep)kaHUs OOyueHHs XMMHUU B CpeaHeil
(10JIHOI) IIKOJIBI 00YCIIOBIIEHBI CIIEHU(UKON XMMUH, KaK HAYKHU, U IOCTaBJICHHBIMU 3a/1a4aMHU.

OcHOBHBIMU MPOOIEMaMU XUMHH SIBIISIOTCS:

® 3y4YEHUE COCTaBa U CTPOEHUSI BELIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHHUS;

® [10JIy4Y€HHE BEUIECTB C 3a/laHHBIMU CBOMCTBAMU;

® JCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMMYECKUX PEaKLMW M IIyTeH YIpPaBICHUS UMU B
LEJISAX [TOJTyYeHHsI HeOOXOAUMBIX YEJIOBEKY BEIIECTB, MATEPHAJIOB, SHEPTUH.

[ToaTomy B porpamme 1o XMMUU HallIM OTPaKEHHUE OCHOBHBIE CO/IEPKATEIbHBIE JINHUU!

® «BEIECTBOY» — 3HAHMS O COCTABE U CTPOCHHUH BEIIECTB, UX BAKHEHIIUX (PU3NIECKUX U
XMMHUYECKHX CBOMCTBaX, OMOJIOrMYECKOM JIeHCTBUY;

® «XUMHUYECKas pEaKIHsh — 3HAHHS 00 YCIIOBHSX, B KOTOPBIX MPOSBIISIOTCS XUMUYECKHE
CBOWCTBA BELECTB, CIIOCO0AX yNpaBJIeHUs] XUMHUUECKUMHU MIPOLIECCAMU;

® (IIPUMEHEHHE BEIECTB» — 3HAHUS U ONBIT IPAKTUYECKOH AEATEIbHOCTH C BELIECTBAMH,
KOTOpbIe HanboJiee 4acTo YMOTPEOISIOTCS B MOBCEIHEBHOW JKU3HHU, IIMPOKO HCIOIB3YIOTCS B
IPOMBIIIJICHHOCTH, CEJIbCKOM X03HCTBE, Ha TPAHCIIOPTE;

® «SI3bIK XUMUN» — CUCTEMAa BaXKHEUIIUX NOHSITUNA XMMUU U TEPMUHOB, B KOTOPBIX OHU
OIHCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX U OpPraHMYEeCKHX BEIIEeCTB, T. €. UX Ha3BaHUA (B
TOM YHUCJIE U TPUBHAJIbHBIE), XUMHUECKHE (DOPMYJIBI U YpaBHEHUS, a TaKKe MpaBUiia MepeBoja
UH(OPMALIUU C POJHOTO MU PYCCKOTO SI3bIKA Ha SA3bIK XMMUU M 0OpaTHO.

Hacrosias nmporpamma 1no XuMuu st cpeiHed (MOTHOM) IIKOJIBI COCTABIISIET BMECTE C
Opyrumu npeaMmeramu (¢usukol, reorpaduei, Ouosorueil) HeNpepbIBHBIN IIKOIBHBIA Kypc
€CTECTBO3HAHMSI.

B xayecTBe MeTO10B 00y4eHHSI IPUMEHSIIOTCH

- CIIOBECHBIE METO/IBI (pacckas, o0bsiCHeHHe, Oecea, TMCKYCCHsl, IEKITHS),

- HarJIsiIHbIe METOABI (METO MIUTIOCTPALIUi, METO ] IEMOHCTpAIHii),

- MPaKTUYECKHUE METObI (YIpaXHEHUS, IPaKTHUEeCKEe padoThl).

®opMBbI KOHTPOJIA 3HAHWI, YMEHUH U HABBIKOB:

Texyuuii KOHTPOJIb YCBOCHUS MaTepHaja OCyIIECTBISAETCS yTeM YCTHOTO/TUCbMEHHOTO
ornpoca. 3HaHWs ¥ YMEHUS 110 IPOUIEHHBIM TEMaM IIPOBEPSIOTCSA MUCbMEHHBIMU KOHTPOJIBHBIMU
WJIM TECTOBBIMU 3aJJaHUSIMH.

IIpomexyTouHasi arTecTanusi NMPOBOAUTCS B BHUJAEC MHPOBEPOUYHOW pPAaOOTHI C IEINBIO
IIPOBEPKHU YPOBHS OCBOEHHS MTPOrPaMMHOI'0 MaTepuaa 1o OKOHYaHUH y4eOHOTro roja, oJIuH pa3
B I'OJI.

UtoroBas arrecranusi 00y4YarOmUXCs MPOBOJUTCS B UTOTOBOM MPOBEPOYHON pabOTHI C
[ENbI0 OMPENETICHUsT COOTBETCTBUSL PpPE3YyJbTaTOB OCBOEHUS OOYYAIOUIUMHUCS OCHOBHOM
00pa3zoBaTenbHON TMPOrpaMMbl COOTBETCTBYIOIMMM TpeboBanusM PI'OC. Dx3ameH Mo XUMHUH
oOyuyaromuecs cIaroT Ha J0OPOBOJIBHOIM OCHOBE 110 CBOEMY BBIOOPY.

®opMblI OPraHM3alMu y4e0HOr 0 npoiecca




Enununeir yaeGHOTO mpoiiecca siBisieTcs ypok. B mepBoi yacTu ypoka mpoOBOAUTHCS
00BSICHEHHE HOBOTO Marepuaia, BO BTOPOH - KOMITBIOTEPHBINH MPAKTUKyM (MPaKTHYECKUE
paboThl). BaxkHO, 4TOOBI Ka)KIbIi YYEHHUK BBIMOJHSI MPaKTUYECKHe paboThl MO OMHCAHUIO
CaMOCTOSITEIIbHO, 0€3 ITIOCTOPOHHEN TOMOIIIH.

Pabora ¢ omapeHHBIMU U c1abOyCHEBAIOIINMU OOYYAIOIIMMHUCS OCYLIECTBISIETCS 3a
CUYCT MHAUMBUAYAJIBHOTO MOAXOJAa K BBIIOJHCHUIO IMPAKTHYCCKUX pa60T Pa3HOro YpPOBHA
CJIOKHOCTH.

3.0nmncanue MecTa npeaMera B yueOHOM IJIaHe
[IporpamMma pa3paborana B cooTBeTcTBUHM ¢ yueOHBIM Iutanom YOV «OHJIAUH
[TMIMHA3HSA Ne 1». O61ee konuuecTBO yueOHBIX 4acoB 3a 2 rojia COCTaBysieT - 69.

Komn-Bo wacoB B Bcero gacos 3a
Kiaccer KonudecTBo y4eOHBIX HElleNb N
HEJIeJI0 Y4eOHBIH TOf
10 1 35 35
11 1 34 34
HToro Ha ypoBHe cpefjHero odiero oopasoBaHust 69

4. IlnanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaAMeTa
JIn4HOCTHBIE, MeTaNpe/IMeTHbIE M IIPeIMeTHbIE Pe3yJIbTAThI
OCBOCHHS y4eOHOI0 NpeaMera

B cooterctuu ¢ OOII COO YOV «OHJIAMH TUMHA3ZUS No 1y:
.JII/I‘{HOCTHbIe pe3yJ’[I)TaTbI

JInuHocTHBIE pe3yJibTaThl B c(hepe OTHOLIEHHI 00yUyalommuxcsi K cede, K CBOeMY 310POBBIO, K
MO3HAHUIO Ce0H:

- opueHTaluss OOyyarolMXCsl Ha JOCTHXKEHHE JIMYHOTO CYacTbs, peau3aliio
MO3UTUBHBIX )KU3HEHHBIX [IEPCIIEKTUB, MHULIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K JJMYHOCTHOMY CaMOOIIPEIEIEHUIO0, CTIOCOOHOCTh CTABUTh LEJIU M CTPOUTD )KU3HEHHBIE TUIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH 00ECIIEUUTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO KU3HD B
IIPOLIECCE CAMOCTOATEIBHON, TBOPYECKOW U OTBETCTBEHHOM 1€ATENBHOCTH;

- TOTOBHOCTb U CIHOCOOHOCTh OOYyYarolMXCsl K OTCTAaMBAaHUIO JMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHHS, TOTOBHOCTh M CIIOCOOHOCTb BBIpaOaThIBaTh COOCTBEHHYIO IO3UIUIO IO
OTHOLIEHHIO K OOIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM TMPOILIOr0 M HACTOSLIET0 Ha OCHOBE
OCO3HAHMSI U OCMBICIIEHUS! HICTOPUH, TyXOBHBIX [IEGHHOCTEH U JOCTHKEHHI Hallleil CTpaHBbl;

- TOTOBHOCTb U CIIOCOOHOCTh OOYy4arolIUXCsl K CAMOPA3BUTHIO U CaMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIEYETOBEYECKMMH LIEHHOCTSMHM M HJIealaMH T'pakJaHCKOro oOlIecTBa,
NOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX CIOPTHUBHO-030POBUTEIBHOM
JESATEIBHOCTBIO;

- NPUHATHE U peaju3anus IEHHOCTeW 370poBOro u Oe3omacHoro olpa3a >KH3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXOJIOTHYECKOMY 3/10pPOBBIO;

- HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, yHOTPEOIECHHUS aJIKOroJisi, HAPKOTUKOB
JInuHocTHbIe pe3yibTaThbl B cdepe oTHomeHuii oOyuaromuxcsa Kk Poccmu kak k Poaune
(OreuecTBY):

- pocCcHiicKast HICHTUYHOCTh, CHIOCOOHOCTh K OCO3HAHUIO POCCUUCKON MIGHTUYHOCTH B
MOJMUKYJIBTYPHOM COLIMyME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYIBTYpPHOH OOIIHOCTH
poccuiickoro Hapoja U cyabbe Poccuu, maTpuoTH3M, FOTOBHOCTH K ciykeHUio OTeyecTBy, €ro
3allUTE;



- YBaXE€HUE K CBOEMY HApPOAY, YyBCTBO OTBETCTBEHHOCTH niepe PoauHoil, ropoctu 3a
CBOM Kpai, cBO0 PonuHy, IpoLIIoe U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccun, yBaxeHue
K TOCYJIapCTBEHHBIM CUMBOJIaM (rep0O, diar, riMH);

- dbopMUpOBaHHE YBAXKEHUS K PYCCKOMY S3bIKYy Kak TOCYAapCTBEHHOMY S3BIKY
Poccutickoit @enepanyu, SBISIONIEMYCSI OCHOBON POCCUHCKON UACHTUYHOCTH U TJIABHBIM (haKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHMUS;

- BOCIIUTAHUE YBAaXCHHsSI K KYJIbTYpe, s3bIKaM, TPAIAUIMSAM M OObIUasM HapoJoB,
npoxuBaromux B Poccuiickon ®@enepanuu.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHUH 00Y4YAIOMIUXCH K 3aKOHY, I'OCYJAapCTBY M K
TPaXKIaHCKOMY O0LLIECTBY:

- I‘pa)KI[aHCTBeHHOCTL, I‘pa)KI[aHCKaﬂ IIO3UIINA AaKTHUBHOI'O W OTBCTCTBCHHOI'O YJICHA
POCCHUICKOr0 00IIIeCTBa, OCO3HAIOIIET0 CBOM KOHCTHTYI[MOHHBIC ITPaBa U 00s13aHHOCTH, YBAXKAIOIIETO
3aKOH M TMPABOMOPSIOK, OCO3HAHHO TNPUHUMAIONICTO TPAAWIMOHHBIC HAIMOHAIBHBICE U
00IIeYeI0BeUCCKHEe TYMAaHUCTHUYCCKHE W JIEMOKPATHYECKUE IICHHOCTH, TOTOBOTO K Y4YacTHIO B
OOIIECTBEHHOH JKNU3HH;

- NPU3HAHUE HEOTYY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ UYEJIOBEKAa, KOTOPHIC
HpI/IHaI[JIC)KaT Ka)K[IOMy oT pO)KIIGHI/I?I, TOTOBHOCTH K OCYH_IGCTBJICHI/IIO CO6CTB€HHI)IX HpaB 158 CBO6OI{
0e3 HapyIlIeHUs MpaB U CBOOO IPYTHX JIUII, TOTOBHOCTh OTCTAMBATh COOCTBEHHBIE MPaBa U CBOOOIbI
YyeJloBeKa M IpaKAaHMHA COIVIACHO OOLIENpU3HAHHBIM MPUHIMUIAM U HOPMaMm MEXIyHapOAHOIO
npaBa U B cootBeTcTBUU ¢ Koncturynmeit Poccuiickori ®enepanuu, npaBoBas U IMOJUTHYCCKAS
rPaMOTHOCTh

- MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U
OOIIECTBEHHON TNPAaKTUKW, OCHOBAHHOE HA MAMAJOre KyJbTyp, a TaKKe pPa3IU4HbIX (HopMm
OOIIECTBEHHOI'O CO3HAHUS, OCO3HAHKE CBOETO MECTA B MOJIMKYJITYPHOM MHUPE;

- I/IHTepI/IOpI/I3aHI/I$I IICHHOCTGIZ I[eMOKpaTI/II/I nu COIII/IaJH)HOI\/JI COJII/II[apHOCTI/I, TOTOBHOCTH
K IOTOBOPHOMY PEryJUPOBAHUIO OTHOIICHHUI B IPYIIIC HIN COIMATBHON OpraHu3allkH;

- FOTOBHOCTh OOYYarolmIMXCSi K KOHCTPYKTHMBHOMY YYacTHIO B IMPHUHSATHM PEIICHUM,
3aTParvBalOINMX HMX IpaBa W HMHTEPEChl, B TOM 4YHCIE B Pa3IMYHBIX (Gopmax OOIICCTBCHHON
caMOOpraHu3aIliy, CAMOYTIPABIICHHS, OOIECTBEHHO 3HAYUMOW e TCIILHOCTH,

- MPUBEPKEHHOCTh UAESIM WHTEPHAIIMOHAIN3MA, APY>KObI, paBEHCTBA, B3aMMOIIOMOIIU
HaI)OI[OB; BOCIIUTAHUC YBa)KI/ITCJ'IBHOFO OTHOIICHUS K HaIII/IOHaHI)HOMy I[OCTOI/IHCTBy J'II-O)IGﬁ, nux
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTH O6yanOIHHXC$[ HpOTI/IBOCTOHTI) NACOJIOTUN 3KCTpCMH3Ma, HanmoHaJIM3Ma,
KceHohoOUHr; KOPPYMHIHMH;, JUCKPUMHUHAIMM 1O COIMANBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM HpI/I3HaKaM 158 }Ipyrl/IM HETraTUBHBIM COIIUAJIBHBIM SIBJICHUSIM.

JInuHocTHBIE pe3yJbTaThl B cpepe OTHOIIEHHIT 00yHAIOIIHUXCS € OKPYKAIMUMH JHOAbMH:

- HPaBCTBEHHOEC CO3HAaHHE M IIOBEIEHHE HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKHX
LIEHHOCTEH, TOJEPAaHTHOTO CO3HAaHUS U MOBEACHHMS B MOJUKYJIbTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTH BECTH JHMAJIOT C APYTUMH JIIOJIbMH, JOCTHTaTh B HEM B3aMMOIIOHMMAHWs, HAXOAUTh
o01iue ey U COTPYAHUYATD I MX JOCTHXKCHHUS;

- OPUHATHE TYMaHUCTHYECKHX  IEHHOCTEH, OCO3HAHHOE, YBAXHTEIbHOE W
J00posKenaTebHOEe OTHOILIEHHE K JPYTOMY YEIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

- CIOCOOHOCTh K COTEPEKHWBAHUIO W (HOPMUPOBAHHE ITO3UTHBHOTO OTHOIICHHS K
JIFO/ISIM, B TOM YHCJIE K JIUIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS M MHBAJIUAAM; OEpexkHOE,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (DU3MYECKOMY H TICHXOJIOTHYECKOMY 3I0POBBIO
JpyTUX JI0/IeH, yMEHHE OKa3bIBaTh MEPBYIO MOMOILb;

- (dbopMupoBaHUE BBIPA)KEHHOW B TOBEJCHWH HPABCTBEHHOW ITO3UIMH, B TOM YHCIIE
CHOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY /100pa, HPAaBCTBEHHOTO CO3HAHMS U TMOBEACHUS Ha OCHOBE
YCBOEHHSI 00IIIEUeTOBEYECKUX [IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (YECTH, J0JITa, CIIPABETABOCTH,
MIIOCEPUS U IPYKET00us);



- pa3BUTHE KOMIETEHLUUN COTPYJHHUYECTBA CO CBEPCTHHUKAMH, IETbMH MJIQJLIETO
BO3pacTa, B3pOCIbIMH B 00pa3oBaTENbHON, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-MCCIEA0BATEIhCKOM,
MPOEKTHOM U IPYruX BUAAX JAEATEIbHOCTH.

JInuHOCTHBIE Pe3yJIbTAaThI B cepe OTHOLIEHUI 00y4AIOIIMXCH K OKPYKAKOIIEMY MUPY, KUBOI

NpHupoje, Xy/10:KeCTBEHHOH KYJbType:

- MHPOBO33PCHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pAa3BHUTHsS HAyKH,
3HAYNMOCTHU HayKI/I, TOTOBHOCTHL K Hay‘IHO-TeXHI/I'-IGCKOMy TBOp‘IeCTBy, BJIAACHUC I[OCTOBCpHOfI
nHopmarueli 0 TepeaoBBIX AOCTIKEHUSX M OTKPBITHUSX MHPOBOM M OTCUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpaA U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCIE CaMOOOpa30BaHHWIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIIFHOE OTHOIICHHUE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHEnTHOW MpodeCCHOHATBHOM U 00IIECTBEHHOM JIeATEeIbHOCTH;

- AKOJIOTUYECKAs KYJIbTypa, OEpeHOE OTHOLICHUS K POJHON 3emiie, MPUPOIHBIM
OorarctBam Poccum u Mupa; TMOHMMaHWE BIUSHHUSA COIMAIBLHO-DKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHHE MPUPOTHON U COLUATIBHOM Cpe/bl, OTBETCTBEHHOCTD 32 COCTOSIHUE MPUPOIHBIX PECYPCOB;
YMEHHS U HaBBIKM Pa3yMHOTO MPHUPOAOIOJIL30BaHUSA, HETEPNUMOE OTHOIICHHE K JCHCTBHSIM,
MPUHOCSTIIAM Bpel SKOJIOTHH; PUOOPETCHHE OTIBITa KOJIOTO-HAIIPABICHHOH IeSATEIHbHOCTH;

- ACTETHYECKOE OTHOILIEHUS K MHPY, TOTOBHOCTh K ACTETUYECKOMY OOYCTPOUCTBY
cOOCTBEHHOTIO OBITA.

JInuHocTHBIE pe3yabTaThl B c(epe OTHOLIEHUI 00yYaIOIIMXCSl K ceMbe M POAMUTEISIM, B TOM
YycJie NOAr0TOBKA K CeMeiiHOM KU3HU:

- OTBETCTBEHHOE OTHOIIEHWE K CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSITHS
IIEHHOCTEH CEMENHOM KH3HU,

- MOJIOKUTENBHBIM  00pa3 CeMbH, pOAMUTENIbCTBA (OTLIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPU3ALIHS TPAAULIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JIuuHocTHBIE pe3yJibTaThl B cepe OTHOLIEHUsI 00y4alomuxXcs K TPyAy, B cepe conuaibLHO-
IKOHOMUYECKHX OTHOLIEHUIi:

- yBak€HHE KO BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe€ CBOEH
COOCTBEHHOCTH,

- OCO3HaHHBII BBIOOp Oyaymed mnpodeccun Kak MyThb M CIOCOO pean3aluu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

- TOTOBHOCTh OOYYaIOLIMXCS K TPYAOBOW MpO(ecCHOHATBbHOU IesTEeIbHOCTH KaK K
BO3MOXXHOCTH  yd4aCTHs B  pEIIEHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
00IIeHAIIMOHAJIBHBIX PO0JIEM;

- NOTPeOHOCTh TPYAWTHCS, YBOXKEHHWE K TPYAy W JIOASIM TpyZa, TPYIOBBIM
JOCTH)KEHUSIM, JT0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLIEHHWE K pa3HbIM BUIAM
TPYZIOBOM AEATEIBHOCTH;

- TOTOBHOCTh K CaMOOOCITYKHBaHUIO, BKIItOYasi 00yuyeHHe U BBIIOJIHEHUE JTOMAIIHUX
00513aHHOCTEI.

JInunocTHele pe3yabTarbl B cepe (U3MYECKOro, ICHXO0JOIHYECKOro, COLHAIBLHOIO H
aKaJgeMH4ecKoro 0,1aronoJy4usi 00y4ammxcs:

- ¢u3ndeckoe,  AMOIMOHATBHO-TICHXOJIOTUYECKOE,  CONMAIbHOE  OJIaromoirydue
00y4JarmUXcsi B XKU3HU OOpa30BaTENbHOW OpraHW3alluy, ONIYyIICHHE JETbMHU O€30MacHOCTH U
TICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHOM 0€30MacHOCTH.

MertanpenmeTHbie pe3yJibTaThl

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

BrITyCKHUK HAay4UTCS:

- CaMOCTOSITEIIEHO ONPEACIATh eI, 3aaBaTh MapaMeTPbl U KPUTEPHH, 110 KOTOPHIM
MO>KHO OIPENIeIHTh, YTO IIe]Ib JOCTUTHYTA;



- OLICHUBATh BO3MOXHBIE€ IOCJICICTBUSl JOCTH)KEHHUS IIOCTABIIEHHOM LI€IW B
NeSITeIbHOCTH, COOCTBEHHOM KU3HH U KU3HH OKPY’KAIOIINX JI0/IeH, OCHOBBIBAsICh HA COOOPAKEHUSX
3TUKHU U MOpaJH;

- CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIC 33/]a4H B 00pa30BaTEIbHOMN JACITETLHOCTU U
JKU3HEHHBIX CUTYyalUsX;

- OLICHMBAaTh DPECYpPChl, B TOM YHCJIE BpEMs U JApPYyTrU€ HEMaTepHalbHBIE PECYPCHI,
HE0OXO0IUMbIE JJIs JOCTUKEHHSI TIOCTABJICHHOM LIeTH;

- BbIOMpaTh MyTh JOCTH)KEHHUS LENH, IUIAHWPOBATh DPELIEHUE MOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepUalIbHbIE U HEMATEepUaIbHbIE 3aTPATHI;

- Opranu3oBbIBaTh 3((HEKTUBHBIA MOMCK PECYpCOB, HEOOXOIUMBIX IS TOCTHXKEHUS
MIOCTaBJIEHHOM 1IeJIN;

- COIIOCTABJISATH MOJYUYEHHBIN PE3YJIbTAT JEATENBHOCTH C IIOCTABICHHOM 3apaHee LENblo.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

BrinmyckHUK Hay4duTCs:

- UCKaTh W HaxXOJUTh OOOOIIEHHbIE CHOCOOBI pElIeHUS 3aja4, B TOM YHCIIE,
OCYILECTBIISATh PAa3BEPHYTHIN HH(POPMAITMOHHBIN TIOUCK M CTAaBUTh HA €T0 OCHOBE HOBBIE (YUE€OHBIE U
MO3HABATENIbHbIC) 3a/1a4H;

- KPUTHYECKH OLIEHMBAThb M HHTEPHPETUPOBATH MHPOPMAIMIO C Pa3HBIX IMO3ULUMH,
pacmo3HaBath U (PUKCUPOBATh MPOTUBOPEUNs B MHGOPMAIIMOHHBIX UCTOUHUKAX;

- UCIIOJIb30BaTh PA3IMYHbIE MOJIEIbHO-CXEMATUUYECKUE CPEJICTBA I IMPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3€ U OTHOLICHHM, a TakKe MPOTUBOPEUHii, BBIBICHHBIX B MH(OPMALIMOHHBIX
HCTOYHUKAX;

- HaXOJIUTh U IPUBOJAUTHh KPUTUUECKHUE APTYMEHTHI B OTHOLLICHUU IEUCTBUH U CYXKACHUI
JIPYroro; CIOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHUECKUM 3aMEYaHHUSIM B OTHOLICHUH
COOCTBEHHOTO CYKJIEHUsI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXO/IUTH 3@ PAMKH Y4EOHOI'O MIpeIMETa U OCYIIECTBIIATh Li€JIEHANPABICHHBINA TOUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOTO MepeHoca CPeICTB U CIOCOOOB JeCTBHS;

- BBICTpAauBaTh  WMHJMBUIYaJbHYI0  OOpA30BaTEIbHYI0  TPAEKTOPUIO,  YUUTHIBAsS
OTPaHUYEHUS CO CTOPOHBI APYTHMX YYACTHUKOB U PECYPCHBIE OIPAHUYECHUS;

- MEHSATh U YAEPKUBATh Pa3HbIe MO3ULIUY B IO3HABATEJILHOM 1€ATEIbHOCTH.

KoMMmyHuKaTHBHBIC YHHBepcalbHblIe Y4eOHbIC 1eHCTBUS

BrimyckHuk Hay4duTCs:

- OCYLIECTBIIATH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMH
(xak BHYyTpU 0o0pa30BaTe/bHOI OpraHu3aluu, TaK U 3a ee IpeleaMu), MoJ0UpaTh NapTHEPOB AJIs
JIeTIOBOM KOMMYHMKALIMM MCXOJsl U3 COOOpaKeHUIl pe3yJIbTaTMBHOCTU B3aUMOJIEMCTBHUS, a He
JIMIHBIX CUMIIaTHH;

- IpU OCYLIECTBICHUU TPYHIOBOM pabOThl ObITh KaK PyKOBOAMUTENEM, TaK M YJICHOM
KOMaH/Ibl B pa3HbIX POJIsX (TeHepaTop e, KpUTHK, UCTIOTHUTENb, BHICTYIAIOLIUHN, SKCIIEPT U T.11.);

- KOOPJIMHUPOBAaTh U BBHINOJHATH PAabOTy B YCJIOBUSIX PEaTbHOIO, BUPTYaJbHOIO M
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- pa3BEepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(JIMKTOTEHHBbIE CUTYallMd U TPENOTBpaliaTh KOH(GIMKTHI J0 HX
aKTHUBHOM (pa3bl, BEICTpanBaTh JEJIOBYIO M 00pa30BaTeNIbHYI0 KOMMYHHUKAIINIO, U30€eras TMYHOCTHBIX
OLICHOYHBIX CY>KJICHUH.

[TpenmeTHBIE pE3yIbTATHI

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCS:

pacKkpbIBaTh Ha MpPUMEpPax poJib XUMUU B (POPMUPOBAHUU COBPEMEHHOH Hay4HOW KapTHUHBI
MUDA U B IPAKTUYECKOMN 1€ATEIbHOCTH YEJI0OBEKA;

JEMOHCTPUPOBATh Ha MpPUMEpax B3aUMOCBSI3b MEXIYy XUMHEH U JIPYrMMH €CTECTBEHHBIMU
HayKaMu;

pacKpbIBaTh Ha MPUMeEpPAx MOJOKEHUS TEOPUHN Xumuieckoro crpoeHust A.M. bytieposa;



noHuMath ¢usndeckuii cMmpica [lepuoanueckoro 3akona /[.M. MenaeneeBa u Ha ero OCHOBE
OOBSCHATH 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB W OOPAa30BAaHHBIX WMHU BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATh NMPUYMHBI MHOTO0Opa3usi BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHHNA 00 WX
COCTaBe€ U CTPOCHUH;

MPUMEHSATh MpaBUja CHCTEMAaTHYECKOM MEXIyHApOJHONM HOMEHKIATYphl KakK CpeliCTBa
pa3ianyueHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (DOPMYITB OPTaHUYECKHUX BEIIECTB KaK HOCUTEIEH
uH(pOpMaLlUU O CTPOSHHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJICKHOCTH K ONPECICHHOMY KJIaccy
COCIMHECHU;

XapaKTepu30BaTh OpraHMYECKHWE BellecTBa IO COCTaBy, CTPOCHHMIO U CBOMCTBaM,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY JaHHBIMHU XapaKTePUCTUKAMU BEIIECTBA;

OPUBOJIUTH TPUMEPbl XUMHUYECKHX pEaKIHi, pPacKpBHIBAIOIIMX XapaKTEpHbIE CBOMCTBA
TUTIUYHBIX TPEICTABUTENCH KIACCOB OPraHWYECKHX BEIIECTB C IENbI0 MX HUACHTU(DUKAIMH U
00BsICHEHUS 00JIaCTH IPUMECHEHUS;

MIPOTHO3UPOBATH BO3MOKHOCTh ITPOTEKAHUSI XUMUYECKHUX PEAKIIUI Ha OCHOBE 3HAHUM O TUTIAX
XUMHUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

WCIIOJI30BaTh 3HAHHMS O COCTAaBE, CTPOCHUM M XHUMHUYECKHMX CBOWMCTBAX BELIECTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH;

MPUBOJUTH TPUMEPHl MPAKTHYECKOTO HUCIOJIL30BAaHUS TPOAYKTOB TiepepaboTku HehTH U
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJSIPHBIX COCIUHEHUH (TIOMMATUIICHA, CUHTETUYECKOTO KaydyKa,
aleTaTHOTO BOJIOKHA);

MPOBOAMUTH OMNBITHI MO PACIIO3HABAHUIO OPraHUYECKHX BEIIECTB: TIUIEPUHA, YKCYCHOM
KHCJIOTBI, HEMPEACIbHBIX KUPOB, IIFOKO3bI, Kpaxmalia, 0EJTKOB — B COCTABE IMHUILEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;

BIIAJCTh MpaBUJIaMU M TpUeMaMu O€30MacHOM paboThl ¢ XMMHYECKUMHU BEIIECTBAMHU U
1a060paTOPHBIM 000PYI0OBaHHEM;

YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON PEaklMM U CMEIIECHUS XHUMHYECKOTO
paBHOBECHs OT Pa3NUYHBIX (PAKTOPOB C IIENBIO ONMPEAENECHUS ONTHUMAIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHUX MPOIIECCOB;

MPUBOIUTH MPUMEPHI THIPOIHN3a COJECH B MOBCEAHEBHON KU3HU UEIOBEKA;

NPUBOAUTH  MPUMEPHl  OKHUCIWUTEIHbHO-BOCCTAHOBHUTEIBHBIX  pEaKIMil B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITEIIbHOCTH OPTraHU3MOB;

MPUBOJIUTH MMPUMEPHI XUMHUYECKHUX PEaKIUN, PACKPBIBAIOIINX OOIIHNE XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB;

MIPOBOJIUTH PACUYETHl HA HAXOXKJEHNE MOJICKYJIIPHON (hOPMYJIBI YTIIEBOIOPOIA TIO MPOTYKTaM
CTOpaHMs U MO €ro0 OTHOCHTEIHHOM IUIOTHOCTH M MAacCOBBIM JOJNISIM DJIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

BIQJIETh MpaBWJIaMU O€30MaCHOTO OOpalleHUus C €IKUMH, TOPIOYHMMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

OCYHIECTBIISATh TMOUCK XUMHYECKOW HH(OpPMAlMM 1O Ha3BaHWUSIM, HJEHTHPUKATOpaAM,
CTPYKTYPHBIM (OpMyJIaM BEIIECTB;

KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH XUMHUUECKYIO HH(OPMAIINIO, COJIEPKAIIYIOCS B
COOOIIIEHUAX CPEACTB MaccOBOM MHpOpMaIiH, pecypcax HTepHeTa, HAyIHO-TIOMYJISIPHBIX CTAaThAX
C TOYKHU 3pEHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX BBISABICHUS OMMOOYHBIX CYKICHUHN U
dbopmupoBaHHs COOCTBEHHON TTO3UIINN;

MPEJCTaBISITh MYTH PEHICHUS TJI00ANbHBIX MPOOIEM, CTOANIUX Meped YeTOBEUECTBOM:
HKOJIOTHYECKUX, IHEPTETUICCKUX, CHIPBEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX MTPOOIIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

WJUTFOCTPUPOBATH HAa TIPUMEPAX CTAHOBJICHUE W IBOJIIOIUIO OPTAaHUYECKON XUMHUHU KaK HAYKH
Ha Pa3NUYHBIX UCTOPUYECKUX dTANaX €€ pa3BUTHS,



UCIIOJIb30BAaTh METOAbl HAYYHOIO TIO3HAHMSI MPHU BBHINOJHEHHMM MPOEKTOB M yueOHO-
HCCIICIOBATENILCKUX 3a/lad 10 HW3YYCHHIO CBOICTB, CHOCOOOB TIONyYEHHUS W pPaclO3HABaHUS
OpPraHUYECKUX BEILIECTB;

OOBSCHATH MPUPOJLY U CIIOCOOBI 0OOpPa30BaHUSI XUMUYECKOM CBSI3U: KOBAJIEHTHOM (TIOJIIPHOIA,
HEMOJISIPHOM), WOHHOW, METAJUIMYECKOW, BOJOPOJHOW — C IENbI0 OMNpENSICHUS XUMHUYECKON
AKTUBHOCTH BEIIECTB;

YCTaHABIMBATh T'€HETUYECKYI0 CBA3b MEXIy KiaccaMd OpPraHMYeCKHMX BELIECTB s
000CHOBaHUS MPUHUHUIHAAIEHON BO3MOXHOCTH TOJYUYEHHUsI OPraHUYECKUX COCIMHEHHUM 3aJaHHOTO
COCTaBa U CTPOCHHS;

YCTaHABIIMBATh B3aUMOCBS3U MEXKIY (aKkTaMu U TEOpHUel, MPUYUHON U CIECICTBUEM IPHU
aHayu3e NpoOJEMHBIX CUTyallMii 1 0OOCHOBAaHUM MPUHUMAEMbIX PEIIEHUN Ha OCHOBE XUMHUYECKHX
3HAHUMH.

5. Coaep:xkaHue y4eOHOro Kypca XuMHUsA
10 knacc.

BBenenue (1 yac)

Meroasl HayuHoro mo3HaHus. Mcrounukum xumudeckoil wuHpopmamuu. I[lomck
uH(pOpMallMM 1O Ha3BaHUSAM, HJEHTHPHUKATOpaM, CTPYKTypHbIM QopmynaMm. Habmroxenwue,
onucaHue, wusMepeHue, runore3a. llomck 3akoHomMepHOcTed. HaydHbld SKCIEpUMEHT.
MopenupoBaHue XUMUYECKUX IPOLECCOB U SIBICHUN, XMMUYECKUI aHAIN3 U CUHTE3 KaK METO/IbI
Hay4HOI'O ITO3HAHUS.

Pa3zpnen 1. OcHOBHBIC IOHATHSA OPraHuYecKoil xumuu (4 yaca)

[losiBieHne W pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. IIpeamer u 3HaueHue
OpraHMYEeCKOM XMMUU. MEeCTO U 3HaUeHUE OPraHNYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
[IpyunHbl MHOroOOpa3usi OpPraHUYECKUX BELIECTB. YTJIEPOAHBIH CKEJIET OpraHu4ecKon
MoJekyibl. KpaTHOCTh XxuMudeckoil cBsi3u. OCOOEHHOCTh XUMUYECKUX PEAKIMi OpraHN4eCcKUX
coenuHeHu. CTPyKTypHasi TEOpHUS OPraHMYECKHX COCAUHEHUN. XMMHUYECKOE CTPOCHHUE Kak
MOPSIIOK COEAMHEHUsI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTU. OCHOBHBIE IMOJIOKEHUS
TEOPUU XMMHUYECKOIO CTPOEHUSl OpraHuueckux coenuHeHuil A. M. byrtneposa. 3aBucumocTthb
CBOMWCTB BELIECTB OT XMMHUYECKOTI0 CTpoeHHs Mojekyi. M3omepus u nzomepsl. Kiaccuduxanms
OpraHMYECKUX COEAMHEHHH. YTIIEBOAOPObl U UX (PYHKIMOHAIbHBIE Npou3BoaAHbIe. [loHsATHE O
byHKIMOHaIBHOM rpynme. 'omonorus. [IpuHIMIBE KIaccupUKAUN OPraHUYECKUX COSIUHEHHH.
Cucrematnyeckasi MEXIyHapoJlHasi HOMEHKJIATypa W MPUHIUIBI 00pa3oBaHUs Ha3BaHUM
OpraHUYEeCKUX COCIUHECHUM.

demoncTpauuu. 1. Paznoxenue caxapa. 2. Koyekiusi opraHMuecKuX BEIIECTB U
MaTtepuainos. 3. Mozean OpraHn4ecKkiux MOJIEKYI.

Paznen 2. YriaeBoaopoas! (12 yacoB)

Aukanbl. CTpoeHHE MOJIEKyJIbl MeTaHa. ['oMoslornyeckuil psij anka”oB. ['omonorw.
N3omepus u HOMEHKIaTypa ajlkaHOB. DHU3WYECKHE CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTH HUX
U3MEHEeHMs. XUMHMUYECKHe CBOMCTBAa (Ha NpUMEpe MeTaHa W 3TaHa): peaklUH 3aMeleHHs
(ranoreHMpoBaHUE), JETHJIPUPOBAHUS KaK CIOCOOBI MOJMYYEHHS] BaXXHEHIIMX COEIMHEHUH B
OpraHUYEeCKOM CHUHTE3€, TOPEHHE METaHa KaK OJWH M3 OCHOBHBIX MCTOYHUKOB Te€IUIa B
MIPOMBINIIIEHHOCTH U OBITY, uponu3. Haxoxnenue B mpupojie ¥ npuMeHeHue ankaHoB. [lonarue
0 LIMKJIOAJIKAHAX.

Ankenbl. CTpoeHHE MOJIEKYJIbI ATHIICHA. ['OMoorndeckuil psi ankeHoB. HoMeHknaTypa
aJIKEeHOB. M30Mepus yriiepogHOro CKejieTa v MOJIOKEHUs KPAaTHOM CBSI3U B MOJIEKYJIaX aJKEHOB.
dusnyeckue CBOMCTBa alKEHOB. XMMHUYECKHE CBOMCTBAa (Ha MpUMepe STWIIEHA): peakluu
IPUCOEANHEHN (TalOreHMpOBaHUE, THIPUPOBAHUE, THAPATALMs, THAPOraJIOTEHUPOBAHUE) KaK
crnocob rmosy4yeHuss (PyHKIMOHAIBHBIX MPOU3BOJIHBIX YIJIEBOJOPOJIOB, TropeHus. Peakuuun
IIPUCOECIMHEHMS K roMosioram 3TwieHa. [Ipasmino MapkoBHukoBa. [lonumepusanus dTUieHa Kak



OCHOBHO€ HANpPABJIICHHE €ro HCIOIb30BaHMs. [lonmMATHIEH KaKk KPyMHOTOHHAXKHBIM HPOIYKT
XUMHUYECKOT0 MPOoU3BOACTBA. [loyueHne 3TuneHa B pOMBIIIEHHOCTH (JIETUAPUPOBAHUE FTaHA)
U B J1abopaTopuu (aeruaparanus sTaHona). [lpumenenue stunexHa.

AukagueHnbl W Kayuyku. [loHstne 00 ankagueHax Kak yYIJIEBOAOPOJaX C JABYMS
IBOMHBIMU cBsi3aMU. [lonmumepusanusa nuBuHuia (OyraaueHa-1,3) kak crmoco0 MONTy4YeHUS
CHHTETUYECKOr0 Kaydyyka. HaTypaJbHbIil U CHHTETHYECKUIN KaydykKu. BynkaHuzanus kKaydyka.
Pe3una. [IpumeHenue kaydyka U pe3uHbl.

Ankunbl. CTpoeHue MOJIEKYJbI —aleTwieHa. ['OMOJOTMYecKuil psii  aJIKUHOB.
Homenkiatypa ankuHoB. M3oMepus yriepogHOro CKejeTa M IOJOKEHHsSI KPaTHOM CBS3U B
MOJIEKYJIe alIKWHOB. DU3MUECKHEe CBOWCTBA aJKMHOB. XUMHUYECKHE CBONCTBAa (Ha mpumepe
alleTUJICHA): pPeaKIUU MPUCOSAUHEHUs (TaJIOTEHHPOBAHME, THAPUPOBAHUE, THpaTalus,
TUIPOTATIOTCHUPOBAHUE) KaK CIOCOO MOJIYYCHUS TOJUMEPOB M APYTHUX IMOJIC3HBIX MPOIYKTOB,
FOPEHHE aleTUJICHA KAaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO ILJIAMEHU JUIsl CBAPKU U PE3KHU
METaJUIOB, JTuMepu3anus u TpuMepusanus. [lonydenue anerunena. [Ipumenenue anerusieHa.

ApeHnbl. beH301 Kak MpeacTaBUTENh apOMAaTUYECKHX YTriaeBoAopoaoB. CrpoeHue
MOJIeKYJTbl OeH301a. DU3NYeCKre CBOMCTBA OEH30JI1a M TOJTyoJIa. XUMUYECKHE CBOMCTBA: PEaKIuu
3aMelieHus B 0EH30JIbHOM KOJIbIle (TaJlOreHUpOBaHue, HUTPOBAHUE, ATKUIMPOBAHUE) KaK CIIOCOO
MOJIYYEHUSI XUMHUYECKUX CPEJCTB 3alllUThl PACTCHHM, NMpUCOSAMHEHUs (TUIPUPOBAHHUE) Kak
JI0KA3aTeNbCTBO HEMPEIebHOTO XapakTepa OeH305a, peakiuy 3amMelleHuss B O0KOBOil 1enu (Ha
puUMepe TOIyoJja), TOPEHUs, OKUCIIeHUs Toryoua. [I[pumenenue 6eH3051a U €r0 TOMOJIOTOB.

JdemoncTpanuun. 4. bpomupoBaHue rekcaHa Ha cBeTy. 5. ['opeHue MeTaHa, 3THIIEHA,
anetmwieHa. 6. OTHoIeHNE METaHa, YTHIICHA, alleTHJICHAa 1 OCH30J1a K pacTBOpaM IepMaHTaHaTa
kanmusi u OpomHoit Boze. 7. [lonydeHue sTuieHa peakuuel AeruapaTalii 3TaHOa, alleTUIeHa —
TUAPOIU30M KapOuaa KaubIlusl.

JlaGoparopubie onbIThI. 1. CocTaBiieHre Mojiesiel alikaHoB. 2. BzauMoelicTBue aJkaHoB
¢ 6pomom. 3. CocraBiieHue MoiesIei HenpeaeIbHBIX YTIIeBOI0POIOB.

IIpoBepounas padora Ne 1 no TeMe «YTI€BOIOPOABDY.

Pasnen 3. Kuciiopoa- u a3orcoaep:kamue opranndeckue coequnenus (15 yacos)

Couprsl. Knaccudukamusi, HOMEHKIIaTypa, U30MEpHUsi COUPTOB. ['oMonorndeckuit psia
MpeACbHBIX OAHOATOMHBIX CHUPTOB. MeETaHOI M 3TaHOJ KaK MPEICTABUTENN MPEIeIbHbIX
OJIHOATOMHBIX CIUPTOB. PU3HUECKHe CBOMCTBA CIIUPTOB. XUMUYECKUE CBOMCTBA (Ha mpuUMepe
METaHOJIa M JTaHOJIA): B3aUMOJICHCTBHE C HATPUEM KakK CIOCO0 YCTAaHOBJIICHHS HAIMUHUS
THUAPOKCOTPYIIIBI, PEaKIUsl C TaJOreHOBOAOPOJAMH KakK CIOCO0 MOJIY4YeHHsS pPacTBOPHUTENEH,
Jeruapatanus Kak Ccroco0 TOJy4eHHsS STUJICHA, PEaKIus TOpPeHUs (CIUPTHI Kak TOILIMBO),
OKHCJIeHHEe B anbierui. [lomyueHne MeraHona U3 CUHTE3-Ta3a U dTaHoia (OpoKEeHHE TIIOKO3HI,
TUApATalys dTHICHA, IEeTOYHON TUAPOJIU3 rajoreHstana). [I[puMenenue mMeTaHosa U 3TaHOJA.
®uU3HOIOrnYeCcKoe AEHCTBUE METAHOJIA U 3TAHOJIA Ha OPTaHU3M YeJIOBEKa.

DOTUJICHTJIMKOJIb U TJIMIEPUH KaK MPECTABUTENN MPEIeTbHBIX MHOTOATOMHBIX CITUPTOB.
[TonyyeHue 3TUIICHINIMKOJIS OKHUCIEHUEM JTHIIEHA BOJHBIM PAacTBOPOM I€pMaHraHaTa KaJusl.
®u3nYeCcKnue CBOMCTBA ATUJICHIJIMKOJA W TIWLEPUHA. XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX
CIIUPTOB: PEAKLUU C HATPUEM, TAIOT€HOBOJIOPOJaMH, a30THOM KHclIoToW. HuTpornuuepus u ero
paznoxenue. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CIHUPTHI U €€ TPUMEHEHUE s
pacno3HaBaHMs TJHMLEPUHA B COCTAaBE KOCMETHMUYECKUX cpelcTB. [lpakThueckoe npuMeHeHHE
STUJICHTIIUKOJIS U TIUIEPUHA.

®@enois. Ctpoenue Monekynbl ¢enona. Dusmueckue cBoiicTBa (enoma. BzammHoe
BIIMSIHME aTOMOB B MOJIEKyJie (heHona. XMMHUYECKHE CBOWCTBA: B3aMMOJICHCTBHE C HATPUEM,
TUAPOKCUAOM HaTpus, OpomMoM, pazbaBleHHON a30THOM kucinoToi. deHonodopManbaeruaHas
cmoua. KauectBennsie peakmnuu Ha GpeHou. [Ipumenenune dhenomna. TokcnuaHocTs eHoma.

Aubaeruabl M KeToHbl. KapOoHWnbHas U anpaeryaHas Tpynmbl. HomeHkmatypa
anbIeruioB M KeToHoB. MertaHans (dopmanpieru) W d3TaHaidb (aleTamplerui)) Kak
MPEACTABUTENN TPEIETbHbIX albIErHA0B. AIIETOH Kak MpEICTaBUTENb KETOHOB. Dusnueckue
CBOMCTBA JIbJICTUJIOB W KETOHOB. XMMHUUYECKHE CBOMCTBA (pEakiusl OKHUCICHUS B KHUCJIOTY U



BOCCTaHOBJEHHMsI B cmupT). KaudecTBeHHBIE peaklUM Ha albJeTHJHYI0 Tpynmy (peaxkuus
«cepedpsHOTO 3epKana», B3aumozeicTeue ¢ ruapokcugom menu (II)) m ux nmpumenenue aus
OoOHapy»XeHHUsI TpPENEeNbHBIX albICTU0B B IPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh
anpaeruaoB. [lomyyenue anpaeruaoB U keToHOB. [Ipumenenne popmanbaeruaa, alneTanbaeriia
Y aleToHa.

KapGonoBbie kuciaorbl. KapOokcunpHas rpynna. HomeHkiiaTypa OZHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. PHU3NYECKUEe CBOMCTBAa KapOOHOBBIX KHCIOT. MypaBbHHas U YKCyCHas
KHCJIOTHI KaK PECTaBUTEINN MPEAETbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IpencraBnenue
00 apomaTtmyeckux (OEH30iHas1), HENpEeACIbHBIX (aKpPWIOBas, OJEHMHOBAs), IUKAPOOHOBBIX
(maBeneBasi), THUIPOKCUKAPOOHOBBIX (MOJIOUHAsl, JIMMOHHAs) M BBICIIUX KapOOHOBBIX
(mampMUTUHOBAsET M CTEapUHOBas, OJIeMHOBas) Kuciorax. [lomyueHue KapOOHOBBIX KHCIOT
(OKHCIIEHUE ANbJETUIOB, IEPBUYHBIX CIIUPTOB, TOMOJIOTOB OeH3oua). Crenuduyueckue crnocoosl
MOJIyYEHHUSI MyPaBbUHON M YKCYCHOM KHCJIOT. XMMHYECKHE CBOMCTBA (Ha MpUMEpE YKCYCHOU
KHUCJIOTBI): pEeaklUuu C METajllaMd, OCHOBHBIMU OKCHJAMM, OCHOBAaHUSIMHU M COJSIMM Kak
MOJITBEPXK/IEHUE CXOACTBA C HEOPraHMYECKUMH KUCIOTaMU, peaklus dTeprupHuKaluu Kak crnocod
NOJYYCHUSI CJIOXKHBIX 3(HPOB, TalIOTEHUPOBAHUE IMOO-YIJIEPOAHOMY aroMmy. llpumeHeHue
MYypaBbUHOH, YKCYCHON M O€H30MHON KHUCIIOT.

Caoxnble 3¢pupbl. Cinoxsable dQHUPB KaK MPOIYKTHl B3aMMOACHUCTBUS KapOOHOBBIX
KUCIOT cOo cnupramMud. HomeHknaTypa CHOXHBIX 3GUPOB. ['MAPOIN3 CIOXKHBIX 3(QUPOB.
[IpuMeHeHHEe CIIOXHBIX Y(UPOB B MEIHUIIMHE, MUIICBON M MapPIOMEPHON MPOMBIIUIEHHOCTH, B
MOJIyYEHUU TOJIMMEPHBIX MaT€pPUAIOB.

Kupsbl. Kupbl Kak cl0XHbIE 3(QHUpPbI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PacturenbHble U )KUBOTHBIE XKUPBI, UX COCTAB, pa3jiMuKe B CBOMCTBAX. [ maporeHn3anus Kupos,
COCTOSIIIIUX M3 OCTATKOB HENPENENIbHBIX KUCIOT. Pacro3HaBaHMe pacTUTENBHBIX >KMPOB Ha
OCHOBaHUU HUX HEMNpEeAeNbHOTO XapakTepa. [MApOIu3 WM OMBUICHHE >XUPOB KakK CIOCO0
IPOMBIIIJIEHHOTO TOJIyY€HUsI COJIEH BBICIIMX KapOOHOBBIX KUCHOT. lIpuMeHeHue XKHUpoB.
OYHKIMK KUPOB B oOpraHu3Me. MbII4 Kak COJHM BBICIIUX KapOOHOBBIX KHUCIOT. Morolue
CBOMCTBA MbLIA.

YraeBoasbl. Knaccudukanus yrieBogos. Haxoxaenue yriaeBonoB B npupojae. OyHKIMU
YTJIEBOJIOB B pPaCTUTENIbHBIX U )KUBOTHBIX opranu3max. ®orocunres. ['noko3a Kak mpeicTaBuTeNb
MOHOcaxapua0oB. OU3nYecKUe CBOMCTBA INIFOKO3bI. [II0K03a Kak anbAETrHMAOCHUPT: PEAKLUH C
ruapokcuoM menu (II) u ammumaunbiM pactBopoMm okcuaa cepedbpa (I). bpoxeHue riroko3sl
(MOJIOUHOKHCIIOE U CIIUPTOBOE). 3HaUEHHE U IPUMEHEHHE TTIFOKO3bI.

Caxapo3sa. Caxapo3a Kak NpeJCTaBUTENb IucaxapuaoB. [ 'uaponus caxapo3sl. CBOMCTBA U
npuMeHeHne caxapossl. [lonucaxapunabel. Kpaxmai, meuirono3a u IIMKOTeH Kak IpeaCcTaBUTENN
nosmcaxapuaoB. Kpaxman, 11eiro103a U IIMKOreH Kak OM0JIOrHYecKue MOJIMMEpPBL, X CTPOCHHUE.
XUMHUECKHE CBOMCTBA KpaxMaia M LEJII0JI03b! (THAPOIN3, KaUeCTBEHHAs peakius ¢ HOJI0M Ha
Kpaxmajl U ee IpUMEHEHue /Ui OOHapyKeHUsI KpaxMmalla B poaAyKTax nutanus). [Ipumenenue u
Ouosornyeckas posb MOJUCAXapUIOB.

AMunbl. CTpoeHHE U CBOIlCTBa aMMHOB. AMHUHBI Kak OpPraHMYECKHE OCHOBAHMS.
Oco0eHHOCTH aHWJIMHA U €r0 XMMUYECKHEe CBOMCTBA (B3aUMOIEHCTBUE C CONISIHOM KUCIOTOH U
OpoMHoO# Bojoif). Peakmusi ropenuss amuHoB. [lomyuenue amuuoB. [lonydeHue aHuiImMHaA 1O
peakuuu H. H. 3unnna. [IpuMenenue aMuHOB.

AMuHOKHCJI0TBI. COCTaB M HOMEHKJIaTypa aMUHOKHUCIOT. [JIMIMH, ajaHWH, BaJIMH,
IUCTEUH, CepUH U (PEHWIAJAaHUH KaK MPEACTaBUTEIN MPUPOIHBIX aMHUHOKUCIOT. duznueckue
CBOICTBa aMHHOKHCIOT. AMMHOKHCIOTBHI KakK amM(OTEepHble OpraHUYeCKUe COEIMHEHUs
(B3anMoIeHiCTBHE C LIenouyaMu U kuciaotamu). [lentuanas cBs3b. OOpazoBaHUE MOJIUTIEITHIOB.
OO6Hapy>xeHure GeJIKOB C TOMOIIIbIO KaYeCTBEHHBIX (IIBETHBIX) peakiuii. buonornyeckoe 3HaueHue
0-aMHUHOKHUCIOT. O6acT IpUMEHEHNUs aMUHOKHUCIIOT.

Beakn kak npupoanbie Oumomoaumepnl. CoctaB u crpoeHue OenkoB. [lepBuunas,
BTOpPHYHAs, TPETHYHAs M YETBEPTHUYHAs CTPYKTYpbl Oenka. XHWMHUYECKHE CBOWMCTBA OEIKOB:



TUAPONN3, JAeHaTypauus, ropenue. buonormueckue Qynkuun 6enkoB. [IpeBpaiienus OenkoB
MUIIY B OpTaHU3ME.

NnenTnduxkanus opraHuvdecKuX coeqMHeHMid. ['eHeTHUecKas CBsA3b MEXAY KiaccaMH
OPraHUYECKUX COCIMHEHMM. THUIIBI XMMUYECKUX PEAKIUI B OPraHUYECKON XUMUHU.

Jemoncrpaumnu. 8. OxuciieHHEe 3TaHoJa B anplerul. 9. KadecTBeHHbIE peakluM Ha
MHOroaToMHble ciupThl. 10. PacTBopuMocTh (heHOMa B BoJe NpU OOBIYHOM TeMIepaType U MpH
HarpeBanuu. 11. [lomyuenue genonsara natpus. 12. Ocaxnenue ¢eHona u3 pactsopa (heHomsITa
HATpUS MO ICHCTBHEM yriieKucioro rasza. 13. KadectBennsie peakuuu Ha (enon. 14. Peakuus
«cepebpsHOTO 3epKanay. 15. Oxkucnenue riaoko3sl ruapokcuaoM meau (II). 16. KauectBennas
peakius Ha Kpaxmai. 17. Peakuus anmimna ¢ OpomHoi Bogoi. 18. Komnekius aMmuHOKUCHOT. 19.
Jloka3zaTenbcTBO HANMYKs (PYHKIIMOHAIBHBIX TPYMI B pacTBopax aMuHOkHcoT. 20. PactBopenue
u ocaxeHue Oenkos. 21. L[BeTHble peakiuu 6enKkoB. 22. [OpeHne NTHYBETO Mepa U MIEPCTIHOM
HUTHU.

JlabopaTopusbie onbiThl. 4. CBolicTBa 3TMioBOrO crnupta. 5. CBoiicTBa riuuepuHa. 6.
CBoiicTBa yKCyCHOM KHCIOTHI. 7. CBoiicTBa O€H30MHON KHCIOTHL. 8. I'muponus acnupuHa. 9.
Caotictsa rimoko3bl. 10. [[BeTHBIE peakiiuu OEIKOB.

IIpakTuyeckne padorel. 1. KoHCTpynpoBaHHe MIApOCTEPKHEBBIX MOJENEH MOJIEKYJ
OpraHMYecKHUX BellecTB. 2. PelleHune »sKCHIEpUMEHTANbHBIX 3a7ad Ha pPAclO3HAaBaHUE
OpPraHUYECKUX BELIECTB.

IIpoBepounasi paG6ora Ne 2 no teme «Kuciopona-u asorconepikaliue OpraHH4eCKHe
BEILECTBAY.

Paznen 4. BoicokoMoJieKyJIIpHbIe BellecTBa (2 1)

[Tonstue o nonumepax. MakpomMoliekyJiia, CTpyKTypHOE 3BE€HO, CTENEHb MOJIMMEpPU3aLUU,
MoHOMep. ["'omononuMepsl U conosiuMepsl. [lonnmepusanus U MONUKOHJAEHCALNS KaK METObI
nonydeHus: moiaumepoB. COBpeMEHHBIE MOJIMMEpHbIE MaTepuaibl. [lmacTtmaccsl (MONMMITUIICH,
NOJUMPOINIWICH,  TOJHCTUPOJ, NOJMBHHWIXJIOPHI, moiudTHiIeHTepedranar). Boiokna
MPUPOJIHBIE, NCKYCCTBEHHBIC (BUCKO3a, Al[ETATHOE BOJIOKHO) U CUHTETUYECKHUE (KalpOH, HAUIIOH,
JaBCaH, CIaH/IeKC, Jlalikpa). DnactoMepsl. Kayuyk npupoaHsiii U cuHTeTHYeCKui. Bynkanuzanus
Kayuyka. Pe3una u 200HUT.

Jemoncrpanuu. 23. Kosuieknuu miactMace, 3JaCTOMEPOB, BOJIOKOH. 24. ['openue
LEJUTYJI0OU1a.

JlabopaTopHblie onbIThl. 11. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PacTBOpaM KHUCIIOT
U ICJI0YEH.

IIpakTnueckue padorsl. 3. Pacno3HaBaHue mjiacTMacc U BOJIOKOH.

Pe3epB yuyeOHoro Bpemenu 1 uac.

11 kaace

Pazpnen 1. BemectBo (9 4)

Crpoenue BemecTBa. BaxHelline NMOHATHS XUMHUHU: aTOM, MOJIEKYJa, OTHOCUTEJbHAs
aTOMHAasi Macca, OTHOCUTENIbHAsI MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJISIpPHAsE Macca
BeniecTBa. [IpocTble U cioXHBIE BemlecTBa. MeTtamsl U HeMmerauibl. Heopranumdeckue u
OpraHMYECKHE BelllecTBa. BeniecTBa MOJIIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

CoBpemeHHas MoJienb cTpoeHus: aroma. SAapo aroma. Ilpotonsl. HeliTponsl. M30TONBI.
ATomHas opbOurtans. S-, p-, d-, f-opouramm. CTpoeHHE >IEKTPOHHBIX OOOJOYEK aTroma.
OnekTpoHHas KoHGuryparnus aromMa. OCHOBHOE U BO30YXKIEHHBIE COCTOSIHHSI aTOMOB.
Knaccudukamuss XuMudeckux diaeMeHTOB (S-, pP-,d-amemeHTbl). OCOOSHHOCTH —CTPOCHUS
JHEPreTUYEeCKUX YPOBHEH aTOMOB (-3JIEMEHTOB.

[Tepuonnueckas cucrema xumuueckux 3nemeHToB . M. Menaeneesa. Ilepuonnueckuit
3akoH [[. . MenneneeBa. ®usnueckuii cmbici [leprnonnueckoro 3akona . M. Menneneena.
[IpyunHBI ¥ 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COEAMHEHUMN (BBICHIMX
OKCHJIOB M THJPOKCHJIOB) MO mnepuoiam u rpymnmnam llepuonudeckoil cuctembl (Ha mpumepe
AIIEMEHTOB MAaJIbIX TIEPUOA0B U TTIABHBIX TOJTPYTII).



DJIEKTpOHHAA TMPUPOJA XUMHUYECKOM  CBSI3U. OJIEKTPOOTPUIATEIBHOCTh.  THIIbI
XUMUYECKOHU CBsI3U (KOBAJICHTHAs!, HOHHAsI, MeTaiuinyeckasi). KoBasieHTHast CBsI3b (HEMOJsIpHAs U
noJisipHasi). OOMEHHBIN U IOHOPHO-aKIIETITOPHBIM MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHOM CBSI3U.
HonHast cBsi3p M MexaHuU3M ee oOpasoBaHMs. Meramindeckass cBsi3b. Kpucramnumueckue u
amopgHvle BellecTBa. THIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHas, MOJIKYJSpHAs, MOHHAsd,
METaJUIn4ecKas). 3aBHCHUMOCTb (PM3MYECKUX CBOMCTB BEHIECTBA OT THIIA KPUCTAIUTMUECKOU
pemetku. Bogopoanas cBs3b. [Ipuunnbel MHOr0OOpas3us BEIIECTB.

PacTtBopsbl. PacTBOpMMOCTH TBEPABIX BEMIECTB, KUIKOCTEN U Ta30B B BojA€E. HackllieHHbIE,
HEHACBIIICHHbIE M TepechilieHHble pacTBOpbl. [lonstue o kpucramioruaparax. CrnocoObl
BBIPAKECHMS KOHLEHTPALMU pacTBOPOB. MaccoBas A0 paCTBOPEHHOI'O BEILIECTBA.

HMucnepcusle cucrembl. Kosutounnele pactBopbl. McTunHBIE pacTtBOphl. B3Becu
(cycnensum u smyinbcun). 3omy, reiad. Dpdexr Tunnans. Koarymsus. [IpuMepsl KOUTOHIHBIX
CHUCTEM B [TIOBCETHEBHOM KU3HH.

DnexTpoiauTHYecKas quccouuanus. Ji1eKTponuThl. oHb! (kaTnoHb! M aHUOHBI). CTeneHb
nmuccouranuu. CUiapHbIE U cila0dble 3JIEKTPOIUTHI, 0COOEHHOCTh UX auccouuanuu. OnpeneneHue
BOKHEUIIUX KJIACCOB HEOPTraHWYECKUX COCAMHEHUN (OKCHIIOB, KHCIOT, OCHOBAHUM U COJIeH) B
CBETE€ TEOPHUM DJJIEKTPOIUTHYECKON auccounanuu. Jucconmanums Boabl. KuciaoTHOCTh cpeabl
(kucnoTHas, HEUTpaibHas W IIeiouyHas cpena). Bomoponueiii mokasarens. pH pactBopa kak
MOKa3aTenb KHUCIOTHOCTH cpelbl. MHAuWkatopbl (yHHBEpCaIbHBIA, JTAKMyC, METHIOPAHXK U
denondraieun).

Jdemoncrpanuu. 1. Paznuuneie popmer [lepuonnueckoii cucremsl J[. 1. Menaeneena. 2.
[Tomydenue u nepexpucramumsanys noauaa ceuama (II) («3omoroit noxap»). 3. Dddext Tungas.
4. DneKTpOnpPOBOIHOCTh PACTBOPOB 3JIEKTPOJIUTOB. 5. 3aBUCUMOCTh CTETIEHH 3JIEKTPOIUTHUYECKOM
JUCCOIMAIIMN YKCYCHOM KHCIJIOTHI OT pa30OaBiieHus pactBopa. 6. OmpeneneHue KHUCIOTHOCTH
Cpebl C MOMOLIBIO YHUBEPCAIBHOIO NHIUKATOPA.

JlaGopaTopHble onbIThl. 1. BogopoaHblii mokas3aTeb.

IIpakTnueckue padorpl. 1. Maentudukanus HeOPraHu4eCKUX COCTUHEHUI.

Pazjnen 2. Xumuueckue peakuum (8 4)

VYpaBHEHUSI XUMUYECKUX PEAKLIUNA U pacueThl 10 HUM. PacueT MoJIspHOI Macchl BEIIECTBA.
Bblunciienuss 1mo XUMHUYECKMM YPaBHEHMSIM KOJMYECTBA, OObEMa, Macchl BELIECTBA IO
KOJINYECTBY, 00BEMY, MAaCCE PEAreHTOB UJIU MPOJYKTOB PEaKIUH.

Peakiuu B pactBopax 3yeKTpoiauToB. Peakiuu moHHOTO 0OMeHa. Y CIIOBHS MPOTEKaHUs
peakuuii HoHHoro ooOMeHa. KauectBenHsle peakiuu. [TonsaTue 06 aHATUTHUECKOW XUMUH.

I'mpponus coneit. I'maponus no KaTuoHy, MO aHWOHY, IO KATHOHY U 110 aHUOHY. Peakuus
cpelbl BOAHBIX PacTBOpPOB coseld. OOpaTHUMbI M HEOOpaTHMBIM TMAPOJIN3 cojel. 3HaueHHe
TUIPOJIN3a B OMOJIOTHYECKMX OOMEHHBIX IIpoleccax.

OKHCANTENBHO-BOCCTAHOBUTENbHBIE peakuu. IIporiecchl OKUCIIEHNsT U BOCCTAaHOBIIEHUS.
OxucnuTenb U BOCCTAaHOBUTENb. THUIHMYHBIE OKHCIUTENIN U BOCCTAaHOBHUTENU. [ alibBaHMueCKue
ANEMEHThl U AKKYMYJSATOpPbl. OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE pPEAKUUU B TMPUPOJE,
IIPOM3BOJICTBEHHBIX IPOLIECCAaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB. JJIEKTPOJIM3 PacTBOPOB U
pacmiaBoB. [IpumMeHeHune 371eKTpoau3a B MPOMBIIIJIEHHOCTH.

demoncTpauuu. 7. [lpumepsl peakiuii MOHHOTO OOMEHa, MAYIIUX C O0Opa3oBaHUEM
ocajJKa, ra3a wim Boabl. 8. ['uaponus coneil. 9. MeHO-IIMHKOBBIN TaJbBaHU4YECKUH d51eMeHT. 10.
3aBUCUMOCTB CKOPOCTH PEAKLIUN OT IPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOJICUCTBUS PACTBOPOB
Pa3IMYHBIX KUCIOT OJJMHAKOBOM KOHIIEHTPAIIUY C OJJUHAKOBBIMU KyCOUKaMH (TpaHyJiaMH) IIMHKA
U OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIOB (MarHus, LIMHKA, KeJe3a) C pacTBOPOM COJISTHOM
KHCIOTHL. 11. 3aBHCHMMOCTB CKOpPOCTH peakLMU OT KOHILEHTPAllUU pPEarupyrolliux BELIECTB U
TEMIIEpaTypbl HAa NPUMEpPE B3AMMOJEHUCTBUS PACTBOPOB CEPHOW KHCIOTBI C PACTBOPAMH
THOCYJb(aTa HATPHUS PA3NTUYHON KOHIICHTpAIMH U TeMmIepaTyphl. 12. 3aBUCHUMOCTH CKOPOCTHU
peakuMM OT Karajau3aTropa Ha NIPUMEPE pa3JIOkKEHUs IEPOKCHAA BOJOPOJIA € IOMOIIbIO
HEOPraHMYECKUX KATallM3aTOPOB U MPUPOTHBIX O0BHEKTOB, COIEPIKAIIUX KaTalasy.



JlabGoparopHble onbIThl. 2. [IpU3Haku NpOTEKaHUS XUMHUYECKHX peakiui. 3 YcioBus
IIPOTEKaHUs  peaKknui MOHHOT'O oOMeHa. 4. KauecTBeHHbBIE peakiuu. 5.
OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiuu. 6. CKOpPOCTh XUMHUYECKOW peakuuu. 7.
XUMHUYECKOE PABHOBECHE.

IIpakTnueckune padorbl. 2. KauecTBeHHBIE peakIMU HA HEOPraHMYECKHUE BEIIeCTBAa U
HOHBI

IIpoBepounas pa6ora Ne 1 o teme «BemecTBo. XUMHUYECKHUE PEAKITHI).

Pa3jnen 3. Heoprannueckas xumus (7 4)

Knaccudukanus Heopranuyeckux BemiecTB. lIpocTble BemiecTBa — HEMETaJUIbI.
®uznyeckue CBOICTBA HeMeTasioB. Auorponus. XMMHUYECKHE CBONMCTBA HEMETAJNIOB Ha
npumepe TajoreHoB. OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA BOAOPOJA, KHUCIOPOAA,
raJloTeHoB, cepbl, a3oTa, (ocdopa, yriepoma, KpemHus. B3aumopeicTBue ¢ MeTasiaMH,
BOJOPOJOM M JpYruMu HeMerauiamu. Hemeramibl kak TuUnuuHble okuciautenu. CBolcTBa
HEMETAaJUIOB KaK BOCCTAHOBUTEIICH.

[Ipocteie BemectBa — Mertambl. [lonoxxenune meramwnoB B Ilepumonnueckoil cucrteme.
duznyeckue cBoicTBa MeTawioB. O0mume cBolicTBa MeTauioB. CruraBel. XUMHUYECKUE CBOMCTBA
MeTayioB. OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA METAJJIOB TIJIABHBIX W MOOOYHBIX
noarpynn (Mezb, *kene3o). BzanMopeilictBue MeTalsIOB ¢ HEMETAJIIaMM, BOAOW, KUCIOTaMH U
pacTBopamM# coJyied. DJNEeKTpOXUMHUYECKUN psan HanpsbkeHuid metamnoB H. A. bekerosa (psin
CTaH/IAapPTHBIX JEKTPOAHBIX MOTEHIMAIOB). OKpacka IUIaMEHU COEIMHEHUSIMU METAJUIOB.

Koppo3ust MmeTaiiioB Kak OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN Ipoliecc. Buabl koppo3uu.
CriocoObI 321U Tl METAIOB OT KOPPO3HH.

Meramnsl B mpupoge. llomyuenne wmetamnoB. Metamnyprusa. YepHas U LBeTHas
MeTaityprus. [Ipon3BoJCTBO UyryHa, aIlOMUHUSL.

JemoncTpanuu. 13. B3auMmopeiicTBue OpoMHOH BOAbI ¢ uHOAWAOM Kamusa. 14,
B3aumopneiictBue amomuHus ¢ uonoMm. 15. BsaumopeiicTBue Menu ¢ KOHLEHTPUPOBAHHOMU
A30THOM KUCJIOTOM. 16. AtoMoTepMus.

JlaGopaTopHblie onbITHI. 8. O3HAKOMIICHUE CO CBOMCTBAMHU HEMETAIUIOB. 9. BriTecHeHUe
raJIoreHoB U3 pacTBopoB ux coseid. 10. O3HakoMIeHHEe cO CBOMCTBaMH METaJUIOB U CIU1aBoB. 11.
Oxkpacka IIaMeHHU COJIIMU METaJIJIOB.

IIpakTnyeckne padorsl. 3. Pemenne skcriepuMeHTaIbHBIX 3a1a4 1o Teme "Hemeramnsr”.
4. Pemenue sKkCIepUMEHTANIBHBIX 3a71a4d 1o TeMe "MeTasl".

Pa3znen 4. HayuHble 0CHOBBI XUMHY€CKOI0 MPOU3BOACTBA (6 1)

XuMuyeckue peakiuu. I'oMoreHHble U rereporeHHble peakuuu. CKOpoCTh peakliuu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (AKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, KOHIEHTPALIUU
pearupymoomux BELIECTB, TEMIEpaTypbl, IUIOMIAJM PEaKUUOHHONW TOBEPXHOCTH, HaJIWYHUS
karanusaTtopa. Karanus. Poib karanu3atopoB B IpUpO/I€ U MPOMBIIIIIEHHOM MPOU3BOJICTBE.

O6parumocTh peakiuidi. XUMUYECKOE PAaBHOBECHE M €ro CMENIEHUE TMOJ[ JIEHCTBHEM
pa3iauuHbIX (AKTOPOB (KOHIIGHTpAIMsSI PEareHTOB WM MPOIYKTOB pEaKIUu, JIaBJICHUE,
TeMIlepaTypa) JJIS CO3JIaHUsl ONTHUMAJBHBIX YCJIOBHM MPOTEKAHUS] XUMHUYECKHX IPOIIECCOB.
ITpunuun Jle [larense.

Hay4nblie mpUHIUITBI OpraHU3alil XUMHUYECKOTO MPOU3BOACTBA. [Ipou3BOACTBO cepHOIt
KHCIIOTBI.

Xumusi B sHepretuka. [IpupogHsie MCTOYHWKK yriaeBoaopoaoB. Hedts, ee coctaB m
nepepabotka. Ileperonka u kpekunr HedTu. Hedrempomykrtel. [loHsiTHE O mnuponuse u
pudopmunre. OxkTaHoBoe ynciio OeH3nHa. OXpaHa OKPYKAIOIIEH cpesl mpu HedTenepepadoTKe
U TPAHCIIOPTUPOBKE HEPTeNPOAyKTOB. [IpupoHbIiA U MONMYTHBIN HEPTIHON Ta3bl, UX COCTaB U
ucnoinbs3oBanue. Tormao, ero Buabl. TBepbie BUIbI TOIUIMBA: IPEBECUHA, APEBECHBIN, OYpHIi 1
KaMEHHBIH yroib, Topd. AnbTepHATHBHBIC UCTOYHUKH YHEPTHH.

IIpakTuyeckune padorsl 5. MccrnenoBanue BIMSHUS Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIH.



IIpoBepounass padora Ne2 mno teme «Heopranmueckas xumus. HaydHble OCHOBBI
XUMHYECKOIO IPOU3BOJICTBAY.

Pa3nen 5. Xumus B ;ku3Hu U odmectse (4 4)

Xumus u 310poBbe. Xumus nuiny. PanmonansHoe nutanue. [Iumessie 100aBKy.

JlekapctBeHHble cpenctBa. IloHatue o ¢apmaneBTHYecKOH XMMHUM U (DapMaKOJIOIHH.
JlekapcTBa: TPOTUBOBOCHAIUTENbHBIE (CyJdb(paHUIAMUIHBIE TpenapaThl, AHTHOMOTHKH),
aHaJIbI'€TUKU HEHApKOTHYECKHUE (aCIUpHH, aHaIbIMH, TapalieTaMol) 1 HApKOTHYECKUE, BKYLIHE
cpelacTBa, crepougHble. 'opMoHbl. dDepMeHTH, BUTAMHMHBI, MUHEpaJIbHbIE BOABL. 1Ipobiemsl,
CBSI3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHBIX IpernapaToB. BpenHble NpUBBIUKM U (DAKTOPHI,
pa3pymiaromnye 310poBbe (KypeHue, ynoTpeOieHue allkorois, HApKOMaHUS).

Kocmernueckue u napromepHbie CpeicTBa.

boitoBass xumus. Moromue u uuctsmme cpenactsa. Mpuio. CTtupanbHbIE MOPOIIKH.
Ot6enuBarenu. CpenctBa Ju4HOM ruruensl. CpenctBa OOpbObl C OBITOBBIMH HACEKOMBIMU:
pernesIeHTh, UHCEKTUIMBL. [IpaBuia 6e3onacHoil paboThI ¢ €AKMMH, TOPIOYUMH U TOKCUYHBIMH
BEIIIECTBAMM, CPEACTBaMU ObITOBOW XMMUHU.

Xumusi B crpoutennctBe. l'mmc. M3Bects. Llement. beron. Ilombop onTuMambHBIX
CTPOUTEJNIBHBIX MAaTEPUAJIOB B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA.

XuUMHS B CEJIbCKOM XO03siiicTBe. MuHepalibHble U opraHudeckue yaoopenus. Cpeacrtsa
3aIUThl PACTEHUM.

Heopranuueckue matepuansl. CTEKII0 U KepaMUKa.

IIurmMeHTHI ¥ KpacKH.

XUMUS U 3KOJIOTUSl. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpebl U €ro MOCIeACTBHUS.
Oxpana rugpocdepsl, MouBbl, aTMoc(epsl, (GJOpbl U (payHbl OT XMMHUYECKOIO 3arps3HEHHUS.
«3eneHas» XUMUS.

Mertoabl HayyHoro nmnosHaHus. Mcrounuku xumuueckod wuHpopmanuu. Ilouck
uHpOpMaLMK 10 Ha3BaHUAM, HIECHTH(UKATOpaMm, CTPYKTYpHbIM ¢dopmynam. HaGmonenwue,
onMcaHue, u3MepeHue, runore3a. Ilomck 3axkoHoMepHOcTel. HayuHBIM SKCIIEPUMEHT.
MonenupoBaHue XUMUYECKUX MTPOLIECCOB U SBJICHUM, XUMUYECKHUI aHaIU3 U CUHTE3 KaK METObI
HAy4YHOT'O ITO3HaHUS.

demoncTpanuu. 17. Moens «KHUIAILIETO CIOS.

JlaGopaTtopuble onbIThl. 12. O3HakomieHue ¢ HepTbi0 M HedTenpomykramu. 13.
3HAKOMCTBO C MUHEPAJIbHBIMU YJOOPEHUSIMH U U3yUYE€HUE UX CBOMCTB.

Tunbl pacyeTHbIX 32124

1. HaxoxaeHue MOJEKyJIsIpHOM (opMysibl ra3o00pa3HOro YrieBojopojia IO €ro
TUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB.

2. HaxoxxaeHue MoneKyIsipHOil popMysibl ra3000pa3HOro yriaeBoJopoja Mo MpoayKTaM
CrOpaHusl.

3. HaxoxxaeHue MoJeKysipHOM (popMyJibl OpraHMYECKOro BEIIECTBa 110 €ro MIIOTHOCTH U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €0 COCTAB, WIIH MO MPOAYKTAM CTOPAHHUS.

4. PacueTsl MaccoBOM J0JIM (MacChl) XUMHUUECKOTO COETUHEHUSI B CMECH.

5. Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) UCXOIHBIX BEILECTB WM MPOJYKTOB
peakuMyu Mo M3BECTHOM Macce (00beMy, KOJMYECTBY BEIIECTBA) PEareHTOB WM MPOIYKTOB
pEaKIui.

6. PacueTbl 00beMHBIX OTHOIIEHUH ra30B MPH XUMUYECKHX PEaKIUsIX.

7. PacueTsl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOJAYKTa PEAKIMH, €CIIM OJHO M3
BEIIIECTB JIaHO B BUJIE PACTBOpA C ONpPEIEICHHON MacCOBOM 10JIei pacTBOPEHHOIO BEIIECTBA.



6. TemaTuueckoe NJIaAHUPOBAHHE

Ne Paznen, rema Komnectso yacos, u. JlessTeNnbHOCTh yUMTENs ¢ ydeToM pabouell Iporpammbl
H\H Bcero W3 Hux BOCIIMTAHUSA
Ha TEMY, Ha Ha
paszen naboparop IpoBEpPOY
HBIC, HBIC
MPaKTUYeCK | paboThI
ue (¢
TEeMOH)
10 kmace
VcraHaBIMBaTh JOBEPUTEIbHBIE OTHOIICHUS MEKIY
1 BBenenue 1 yduTeneM U 00y4JaroniMHUCs, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPUSTHIO yYaIIUMHUCS TpeOoBaHM 1
MIPOCHO YUIHUTENIS.
[Mo6y>xmaTh 0O0yUaromuxcst COOII0NAaTh Ha yPOKe
TIPUHIMITE Y9eOHOH IUCIUILIMHBL M CaMOOPTaHU3alHH.
[MpuBnexaTs BHUMaHUE 00yJarONIMXCS K IEHHOCTHOMY
2 Pasmen 1. 4 acCIeKTy U3y4aeMbIX Ha yPOKE SABICHUM, TIOHATHH,
OCHOBHEIE TIPHEMOB.
HOHSTHS Wuannunposath 00yyaromuxcs K 00Cy X ICHHIO,
. BBICKa3bIBAHUIO CBOETO MHEHUSI, BRIPAOOTKE CBOETO
OpraHu4YeCcKon o
OTHOIIICHHS 10 TIOBOZY IIOJIy4aeMOH Ha YPOKe COLUAIBEHO
XAMHAN 3HAYUMOH MH(POPMALHIH.
WHummupoBaTh W MOANEPKHUBATH HCCIEIOBATENBCKYIO
NeATeNIbHOCTD O0YYAIONIUXCS B PAMKaX peasii3aliin
VMM MHAUBUIYAIBHBIX U IPYIIIOBBIX
HCCIIEI0BATENbCKUX MIPOCKTOB, YTO AACT O0yJaromuMcs
BO3MOKHOCTB IIPHOOPECTU HABBIK CAMOCTOSITENHEHOTO
pelIeH:s TEOPETHIECKOH MPOOIEMEI
[puBnexkaTs BHUMaHUE 00YyYarONIMXCS K IEHHOCTHOMY
3 Paznen 2. 12 1 aCIIeKTy U3y4aeMBbIX Ha YpOKe SBICHUM, IOHITUH,
VIIeBoI0pO bl TIpHCMOB.
VHAIMupOoBaTh U NOANEPKUBATH HCCIIEOBATEIBCKYTO
JeATeTbHOCTh 00YYaIOIINXCS B paMKaX peaan3alii UMH
WHJIUBUIYaTbHBIX M TPYNIOBBIX HCCIEI0BATEILCKIAX
MIPOEKTOB, YTO AACT 00yUaIOMUMCS BO3MOKHOCTh
puoOPECTH HABBIK TCHEPUPOBAHHA U O(POPMIICHUS
COOCTBEHHBIX UJEH.
[puBnekaTs BHUMaHUE 00YyYAONIUXCS K IEHHOCTHOMY
4 Paszen 3. 15 1. 1 aCIIeKTy U3y4aeMbIX Ha YPOKE SIBIICHUM, TOHATHIA,
Kucn opoz- 1 Koncrpyup TIPUEMOB.
OBAaHHC [IpumeHATs Ha YpOKe HHTEPAKTUBHBIE (HOPMBI paOOTHI C
a30TCOACPAAILH apoCTepK 00y9aIOIIUMUCS: BKITFOUYCHHE B YPOK UTPOBBIX MIPOLIELYP
2
© OpraHfHiecKue HEBBIX KOTOpHIE TOMOTAIOT YCTAHOBJICHHMIO JOOPOKeIaTeIbHOI
COCMHCHNA xgﬁ:ﬂei aTMoc(epsl BO BpeMs ypoKa.
OpraHP}I/quK VHumupoBaTh U NOAEPKUBATH HCCIIE0BATEIBCKYTO
HX JeATeIBHOCTh 00YYarOUINXCs B paMKaX peaan3alii HMH
BEIECTB. WHJIMBU/IyaJTbHBIX M TPYIIIOBBIX HCCIEOBATEILCKUAX
MIPOEKTOB, YTO JAACT 00YyYaIOMINMCsI BO3MOXKHOCTh
2. Pemienue MIPUOOPECTH HABBIK ITyOIMYHOTO BEICTYIUICHUS HEeper
IKCIIEpUMe ayJUTOpHUE, apryMEHTUPOBAHUSA U OTCTaUBaHUSA CBOECH
HTaAJIbHBIX TOYKH 3peHI/I$I.
3aJa4 Ha
pacio3HaBa
HHC
OpraHn4YeCK
ux
BEIIIECTB.
[MpuMeHATs Ha ypoOKe MHTEPaKTUBHBIE (POPMEI PAOOTHI ¢
5 Paznen 4. 2 3. 00yJaIOIIMUCS: BKJIFOUYCHHE B YPOK UTPOBBIX MPOIEYD,
BBICOKOMOJIEKy PacrosHasa KOTOpBIE TOMOTAIOT ITOIIEPKATh MOTHBALIUIO
H1e 00yJalomuUXCs K MOIyIEHHIO 3HAHUH.
JIIPHBIC mmacTMace Nuu
[IMUPOBATh U MOAJCPKUBATH HCCICOBATEBCKYIO
BemecTsa 1 BOJIOKOH JeATEIBHOCTh 00YYaIOUIMXCs B paMKaX peaan3alii HMH
UHAUBUAYAJBHBIX U TPYIITIIOBBIX UCCIIEA0BATEIILCKUX
HPOEKTOB, 4TO TACT 00YYAIOIIHMCS BO3MOYXKHOCTD
MIPUOOPECTH HABBIK ITyOJIIHOTO BBICTYILICHUS TIEpes
ayANTOpHEH, apryMEHTHPOBAHUS M OTCTAaNBaHMS CBOEit
TOYKH 3PEHHSI.




11 knacc

VYcranaBnuBaTh JAOBEPUTECIIbHBIC OTHOILLICHUSA MEXIY

Pasnen 1. 9 1. yduTeneM U 00y4JaronMHUCs, COCOOCTBYOLINX
BermecTso Unentndux MTO3UTHBHOMY BOCIIPHSTHIO yYallIUMHUCS TpeOOBaHMH 1
auust MIPOCHO YUHUTENS.
HeopraHuye [TpuBnexaTs BHUMaHUE 00ydJaronuxcst K 00CyknaeMol Ha
crux ypoke HH(pOopMaI1, aKTHBH3AIMH IT03HABAaTSILHON
g’ewﬂeﬂn JeSATEIILHOCTH 00YYalOIINXCS.
WNHUIMHpOBaTh U NO/ICPIKHBAT UCCIIEOBATENBCKYIO
JEATENILHOCTh 00YUaOINXCs B pAMKAX Pealu3aliiid UMU
WHIMBHUAYAIbHBIX U TPYIIIOBBIX HCCIIEIOBATEIbCKUX
IIPOEKTOB
[puBnexaTs BHUMaHUE 00YyJarONIMXCS K IEHHOCTHOMY
Paznen 2. 8 2. acIIeKTy U3y4aeMbIX Ha ypOKe SIBIICHUMH, TOHATHH,
XuMHUecKHe Kauectsen TPUEMOB.
— HEIC Wannumnposath 00yyaromuxcs K 00Cy X ICHHIO,
pcakuuu Ha BBICKa3bIBAHUIO CBOCTO MHEHHUsI, BRIPAOOTKE CBOCTO
Heopranuae OTHOTIEHHS TI0 TIOBOY MOJTy4aeMOii Ha YPOKe COIHANBHO
gzﬁfecm u 3HaYMMOW MH(popManuy.
HOHBL VHAIMUpOBaTh U MOANEPKUBATH HCCIIEOBATEIBCKYTO
JeATeTBHOCTE 00YYarONINXCs B paMKaX peain3aliii HMH
WHJIMBUTYaTBHBIX M TPYIIIOBBIX HCCIIEIOBATEILCKIAX
IIPOEKTOB.
Hcnonb30BaTh BOCIUTATENBHBIE BO3MOXKHOCTH
Pazmen 3. 7 3. Pewenue cofiep kaHusI yaeOHOTO IpeaMeTa yepe3 Ioaoop
Heopranmyecka JKCIIEpHME COOTBETCTBYIOLIMX TEKCTOB /IS TEHHS, 3a/1at /UL
PR — HTQJIbHBIX peleHust, MpoOJIEMHBIX CUTYaLUH JUIs 00CYKICHHUS B
3azaayd 1o KJjiacce.
Iill‘::;emm VHUIMHPOBATE W MOIEPKUBATE UCCIEI0BATENECKYIO
o JEeATEIBHOCTD 00YYarONINXCs B paMKaX pean3aliii HMH
HHJIMBUTYaTBHBIX M TPYIIIOBBIX HCCIIEIOBATEILCKUAX
4 MPOCKTOB, YTO JACT 00YYarOLIINMCS BO3MOXKHOCTD
Pewenne puoOPECTH HABBIK TCHEPUPOBAHHA U O(POPMIICHUS
SKCTIEpHME COOCTBEHHBIX Hel
HTAJIBHBIX
3aJ1a4 110
TEMEC
"Mertanibl"
ITpuMeHsTh Ha YpPOKEe HHTEPaKTHBHBIE POPMBI paboTHI ¢
Paszzen 4. 6 5. 00yJaIOIUMUCS: BKIIFOUYSHHE B YPOK UTPOBBIX MPOLEAYD,
Hayusbre Uccnenosa KOTOpBIE CIIOCOOCTBYIOT HAJIKUBAHHIO O3HTHBHEIX
HHe MEKJIMYHOCTHBIX OTHOIICHHMIT B KJlacce.
OCHOBBI BITHAHAA WHnnumnpoBaTh U MOANEP)KUBATH UCCIE0OBATEIBCKYIO
R DPasITHBIX JIeATeTHHOCTh 00YYaIOIMXCS B PAMKAX PEaTH3alHH
HPOU3BOACTBA Samopos MMM WHUBHIYITBHBIX M TPYIITIOBBIX
c;:opocn, HCCIIEZIOBATENILCKUX MIPOEKTOB, YTO JACT 00YYarOIIUMCS
XUMHUECKO BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO
it peakim. peLIeHHs] TEOPETHIECKOI MPOOIIEMBI, HABBIK
reHepupoBaHus ¥ 0hopMIIeHHsT COOCTBEHHBIX HIEH,
HaBBIK YBO)KUTEIFHOTO OTHOILICHHS K YYXKUM HJIESIM,
0(OpMIICHHBIM B paboTax IPYrUX HCCIIEA0BATEINCH,
HaBBIK IyOJIMYHOTO BEICTYIJICHHS TIEPes ayAUTOpHEi,
aprYMEHTHPOBAHMS U OTCTAWBAHHS CBOCH TOYKHU 3PEHHSL.
Oprasn3oBBIBaTh padboTy 00YUAIOIINXCS C COIIHATBHO
Paznen 5. 4 3HaYMMOW MH(popManuei o NOBOLy MOTydaeMoil Ha ypoKe
XUMUS B SKU3HH COIMAILHO 3HAYMMOI HHpOPMAIH — o0cyxIaTsb,
U O6III€CTB6 BBICKa3bIBAaTb MHCHHEC.

[IprMeHsTh Ha YPOKE HHTEPAKTUBHBIE (POPMBI pabOTHI C
00yJaIOIUMUCS: BKIIFOUYSHHE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE CIIOCOOCTBYIOT HaTa)KHBAHHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B Kjlacce

7. Onucanue y4e0HO-MeTOAUYECKOT0 U MAaTePUATbHO TEXHUYECKOT 0

obecneyeHHusi 00pa30BaTEeIbLHOIO NpoLecca




MamepuanbHo-mexunuyeckue ycio8us peanuzayuy nPpocpammol.:

YMHas pydka st 00ydaromuxcs, rpapuueckuil TUIaHIIeT Ui MeAarora, BUPTyalbHast
XUMHUUYecKasi J1abopatopusi (mporpamMma Juisi JAeTel), BUACO ONBITHI XMUMHYECKUX pPEaKIIHii,
NepCOHANIBHBIN KOMIBIOTEDP, BeO-Kamepa, MUKPO(DOH.

VYyeOHo-MeTonuuecKkoe obecrneueHue 00pa30BaTeIbHOrO Mpollecca COOTBETCTBYET
TpeOOBaHUSAM, TPEABSIBIEMBIM K OpraHH3alMyd 00pa30BaTENbHOTO Mpolecca, U o0ecreynBaeT
pean3aluio NporpaMmbl 0 yueOHOMY MpeMETY:

YueOHUKH, TUAAKTHYECKHE U MeTOANYECKHe MOCo0us:

1. Xumuda.10 knacc. bazoseiii yposens. B.B. Epemun, H.E. Ky3smenko, B.H.
Tepenun, A.A. llpo3nos, B.B. Jlynun. «M3narensctBo podar, 2021 r.

2. Xumusg.l1 knacc. bazoseiii yposens. B.B. Epemun, H.E. Ky3pmenko, B.I.
Tepenun, A.A. llpo3nos, B.B. Jlyaun. «M3narensctBo/lpodan, 2021 r.

3. Xumus. 10 kmacce. Pabouas rerpaas. B.B. Epemun, H.E. Ky3emenko, B.W. Tepenun,
A.A. [Ipoznos, B.B. JIynun. «M3natensctBo Jdpodar, 2021 r.

4, Xumus.11 kmace.. Pabouas terpans B.B. Epemun, H.E. Ky3emenko, B.1. Tepenun,
A.A. [Ipoznos, B.B. JIyaun. «M3natensctBo/lpodar, 2021 r.

5. http://www.hij.ru. XXyphan «Xumusi ¥ KH3HB» IOHITHO W 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM UHTEPECHOM, YTO ITPOUCXOUT B HAYKE M MUPE, B KOTOPOM MBI )KHBEM.

6. http://chemistry-chemists.com/index.html. DnexkTpoHHBII XypHan «XUMHKH |
XUMUS», B KOTOPOM TMPEJACTaBICHBI OMNBITHI MO0 XWMHUW W 3aHUMarelbHas WHOOpMaIus,
MO3BOJIAIOIINE YBIIEYh YYCHUKOB SKCIIEPUMEHTAILHOM YacThIO IpeIMETa.

7. http://www.prosv.ru/. Tlocobust i y4amuxcsi, B TOM YHCIIE JUIsI MOATOTOBKH
kK utoroBoit arrecrauuu (OI'D u EI'D), Meromuueckue mocoOus s yduTene, HaydHO-
MOTTYJISIPHAS JIUTEpaTypa M0 XUMHHU.

8. http://1september.ru/. XXypHan npenHazHaueH HE TOJIBKO Ui yuyuTenei. B HéM
NPEICTaBICHO OOJBIIOE KOJWYECTBO pPabOT YYEHHWKOB, B TOM YHCJE HCCIEI0BATEIHCKOTO
Xapakrtepa.

9. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKONBHBINA MOPTAT CO
CCBUIKaMU Ha 00pa30BaTesbHbIE CAalThI 10 XUMHH.

10. www.periodictable.ru.  COopuuk  cTareii 0  XUMHYECKHX  3JIEMEHTaX,
WITIOCTPUPOBAHHBIN SKCIEPUMEHTOM.

11. Tematuueckue npezeHtanuu B PowerPoint

12.  TekcTbl KOHTPOJIBHBIX paboT

I/IHCTPYKTI/IBHLIG KapTO4YKH JId IMMPOBCACHUA na6opaTopHHx OIIBITOB W MPAKTUYCCKUX
pabort u nip.

9. KOHTpOJ'lbHO-H3MepI/ITeJILHI)Ie MaTepHuaJbl 1Jisd HpOMe)KyTO‘lHOﬁ aTrreCcTalum

CTpyKTypa KOHTPOJIBbHOI PadoThI

B pabote BblieneHbl TPU YacTH, KOTOPHIE PA3JIMYAIOTCSA IO COJEPKAHMIO U CTETEeHU
CJI0KHOCTH, BKJIIOYa€MbIX B HUX 3aJaHUMH.

Yacts A Bkmtowaer 10 3amaHuii ¢ BBHIOOpOM OTBETa, COZAEpKaHUE KOTOPHIX B IEJIOM
OXBaThIBa€T OCHOBHBIE BOIIPOCHI OpraHMUYECcKOl XuMHH, udydaemslie B 10 kiacce. Mx o6o3HaueHnune
B padote A 1, A2, A3... AIlO (ypoBeHb cioXxHOCTU 0a30BbIi). BrImonHeHne 3Tux 3aganuit
MO3BOJISIET OLICHUTD MOJIFOTOBKY yYallluxcsi Ha 6a30BOM ypOBHE.

Yacts B Bkimtovaet 3 3a1aHuUs MOBBIIIEHHOM CIIOKHOCTH ¢ KPATKUM CBOOOHBIM OTBETOM.
Nx o6o3nauenue B pabore B 1, B 2... B 3.

Yacte C couepUT 2 3aJaHus C Pa3BEPHYTHIM CBOOOJHBIM OTBETOM (YPOBEHb
CJIO)KHOCTH — BBICOKHIA).


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

Pacnpenesienue 3a1annii padoThl 10 YACTAM:

Ne Yactu Yucno MakcuManbHbINA Tun
paboTHI 3aIaHUI TIePBUYHBIHI 3aJaHUI
6amn
1. A 10 10 3amaHus ¢ BRIOOPOM OTBETa
B 3 12 3amaHus ¢ KPaTKUM OTBETOM
3. C 2 7 3anaHus ¢ pa3BepPHYTHIM OTBETOM
Hroro: 15 29

Bpewmst BeimonHeHus padoTel — 40 MUHYT.
Cucrema ouleHUBAHHUA.

BepHoe BbinosiHEHHE KaXKAO0TO 3aJaHus 4yacTH A oueHuBaercs 1 6amiom, yactu B —2
Oamamu. 3ananue yactu C umeeT 3 35eMeHTa Coiep KaHusl, KKl U3 KOTOPBIX OLIEHUBAETCS B
1 6amn, a 3amanue 2 B 11eJIoM — B 4 Oaiia.

O1ueHka 3a BbINOJIHEHHE PadOTHI ONpeaessieTcsl Mo NATHOAUILHOI 1IKaJje:
oT 25 1o 29 6amioB — OlLiEHKa 5,
or 21 mo 26 6amnoB — oueHka 4,
oT 15 mo 20 6amnoB — oleHKa 3,

MeHee 14 0alioB  — olLleHKa 2.

JlonoTHUTEIbHBIE MATEPHAJIbI

1. IIepuonnueckas cucrema xXumMudeckux 3ineMeHToB J.11.Menneneesa.
2. Tabnuua pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBAHUM B BOJIE.

3. DNEKTPOXUMHUYECKUH Psijl HAIPSHKEHUH METaJlJIoB.

4. Kanpkymstop.

JleMoBepcHsi HNTOTrOBOIi MpoBepoYHOIi padoTshl Ais 10 KkiIacca

Yacts A
K kasxcoomy 3a0anuto ywacmu A 0anvt HECKOJIbKO OMEEN 06, U3 KOMOPBIX MOIAbKO 00UH
eepnutii. Boioepume eepuuiit, no Bawemy mnenuro, omeem.
Al. (I 6bann) Ob6mas popmMyna aqTKaHOB:

1) CnH2n 2) CnHan+ 2
3) CnHZn -2 4) CnHZn- 6

A2. (1 6ann) Bemectpa, umeromue Gopmynsl CHs — O — CHz u CHs — CH2 — OH sBisitoTcst
1) romonioramu; 2) uzomepamu; 3) MOJIMMEpaMHU; 4) nenTuaamH.

A3. (16ann) AueTuieH NpUHAAISKUT K TOMOJIOTHYECKOMY PAY:
1) ankaHoB; 2) ankuHOB;, 3) apeHOB; 4) aJIKCHOB

A4. (1 6ann) Peakuuu, B X0/l KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIICILISCTCS BOA, HA3bIBAIOT

PEaKIISIMH:
1.  Herunparanuu 2. JleranorenupoBaHUs
3. JleruaporaaoreHupOBaHUS 4, JeruapupoBaHus

AS. (1 6ann) KonnyecTBO aTOMOB BOJIOPO/A B LIUKIIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuus cpeapl B BOJHOM PacTBOPE YKCYCHOM KMCIIOTHI:
1) neiitpanbHasi; 2) kucnast; 3) coneHas;  4) menovHasl.
A7. (1 6ann) YKCycHas KHCIIOTa_He 6CHIyRaen BO B3aUMOJICHCTBHUE C BEIIECTBOM

1) oxcua KanpLus 3) menp
2) MeTaHO 4) muieBas coaa
A8. (1 6ann) IIpoayKTOM THApPATAIIAN YTUJICHA SIBIISETCS:
1) coupr; 2) kucnorta; 3) anbAeTum, 4) ankan

A9. (1 6ann). llomunponwIIeH MOMYYaloT U3 BEMIECTBA, GopMyiia KOTOPOTO



1) CH2=CH2; 2)CH=CH; 3)CHs—-CH2-CHs; 4)CH2=CH-CHs.
A10. (1 6ann ) K 410BUTHIM BEIIECTBAM OTHOCUTCS:
1) meranon; 2)artanos; 3) npomaHoi; 4) OyTaHOJ.

Yacrs B

1. (2 6anna). YcTaHOBUTH COOTBETCTBHE:

eeuyecmeo Haxoxcoenue 6 npupooe

1) I'mroxo3a a) B COKE CaxapHO# CBEKJIbI

2) Kpaxman 0) B 3epHe

3) Caxapo3sa B) B BUHOTPAJHOM caxape

4) Lemnrono3a T') B IpEBECHUHE

2. (2 6anna). YCTaHOBUTE COOTBETCTBHE MEXIY pPEarcHTaMHU U THUIIOM PEaKIIHH.
Peazenmui Tun peaxkuyuu
1) CoHs+ O2 — a) 3aMeIeHne
2) CHs— 0) OKuCIIeHUE
3) CH3COOH + KOH — B) IPUCOCIUHECHHE
4) CH4+Cl; — r) oOMeHa

1) pa3JIOKEHUE

3. (2 6anna) YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHHEM BEIIECTBA U €0 (POpMYIIOii.

Hazeanue sewecmea Dopmyna
1) anerunen a) CHs- CHs
2) METaHOJI 6) CHs- OH
3) mporaHoBasi KUCIOTa B) CH=CH
4) aTaH r) CHs- CH2- COH

n) CH3 -CH2-COOH
Yacte C 3aoanus co c60600HbIM 0meemom

1. (3 6anna). O6BEM YIICKUCIOTO T'a3a, KOTOPBIM 00pa3oBajcs B pe3ysbrare ckuranus 10

JI allCTUJICHA, paBCH I

2. (4 6anna). Hanumure ypaBHEHHS XUMHUYECKUX PEAKIUH, C TTIOMOIIBIO KOTOPBIX MOYKHO

OCYIIECTBUTD MTPEBPAILICHUS:
CHs — CH, — Ce¢Hs— xnopoenson. JlaiiTe Ha3BaHUs BEILIECTBAM.

JleMoBepcusi HTOTOBOI IpPoBepo4YHON padoTs! A 11 kinacca
Yacts A
1) DnexTponnas kongurypanus 1522522P%3523P64S513d'° cooTBercTByeT 21eMenTy
aV. 0)F B)Cu 1)Hg
2) KucaoTHble cBOJiCTBa B Py BBICIIUX FHAPOOKCH/IOB CepbI-XJ10pa-HoAa
a) Bospacrator ~ 0) OcnabeBatoT B) CHayana Bo3pacTaroT, 3aTeM ocnabeBaroT
r) CHauana ociiabeBaroT, 3aT€M BO3PACTAIOT
3) Bepubl a1u caeayromue cy:xaenus o ¢pocdope?
A. @ocdop roput Ha Bo3ayxe ¢ oopazoBaHuem P20s
b. Ilpu B3aumozaeiicrBust pocdopa ¢ merasiamu odpasyrorcs gpochuab
a) Bepno tonpko A
0) Bepno tonbko b
B) Bepubl 00a cyxaeHus
r) O6a cyx/1eHus: He BEpHbI
4) OnHa u3 cBs3eil 00pa3oBaHa 10 JOHOPHO-aAKLENTOPHOMY MEXaHU3MY B
a) MOJIEKyJie BoJopoia 0) MoJieKyJie MepoKCcHI1a BOJAOPOaa
B) MOJIEKYyJIe aMMHaKa TI') HIOHE aMMOHUS

5) Crenenb oxkucjeHus +3 XJa0p MMeeT B COeIMHECHUHU
a)ClOs  6) KCIO4 B) Cl20¢ 1) Ba(ClO2)



6) U30Mepusi HEBO3MOKHA J1JIs1

a) 2-metnrekcana 0) [ukmonponana B) [Ipomana 1) [Ipomena

7) Dy1eKTpUYecKuil TOK He NPOBOJSIT BOJAHbIE PACTBOPbI

a) Xuopyaa Kaius ¥ TUIPOKCUIA Kaibliuss  0) DTaHoJIa U XJIOPOBOIOPOIA
B) [Iponanona u anerona r) ['mroxo3sl 1 arerara Kamus
8) Bepubl s ciaenywouiue cy:kKIeHus 0 JKupax?

A. Bce skupbl TBep/able NPU 00bIYHBIX YCJI0BHSAX BellleCTBA.

B. C xuMn4eckoi TOYKHU 3peHUsI BCe :KUPBI OTHOCATCS K CJI0KHBIM dpupam.
a) BepHo tonpko A

0) Bepno Tosnbko b

B) BepHbl 00a cyxnenus

r) Ob6a cyx1eHus: HeBepHbI

9) B cxeme npeBpamenuii : CH4 —> X —» CHsNH:2 BemecTBom X siBasieTcst

a) Meranon 0) Hutpomeran B) JlumeTunoBerit a3dup r) ubpommeran

10) B mepeuHe BelecTn

A) MeTtaHoJ I') U300yTan

b) lIponanoa ) dexan

B) benzoa E) luBunuia

K npenensHbIM YIIIeBOIOpOIaM OTHOCSTCS BEIIECTBA, HA3BaHUS KOTOPBIX 0003HAYCHBI OyKBAMH
a) ABJ] 0) bI'J1 B) BBI' r) BJE

11) Oprodochopnasi kucjioTa

a) OtHOCHTCS K Han0oJ1ee CUIIbHBIM 3JIEKTPOIUTAM

0) Jlerko paszmaraercs 1npu XpaHCHHH

B) He B3auMoJIeHCTBYET CO LIEIOYHBIMU METAJUIAMHU

r) [Tony4aercs B mpoMmslnieHHOCTH U3 docdopa u pocdartos
12) 1 meab 1 aaroMuHMA

a) Pearupyiot ¢ pacTBOpOM ruapoKcua HaTpus

0) Pearupytot npu OOBIUHBIX YCIOBHSIX C a30TOM

B) PacTBOpsitoTcs B pa30aBiIeHHONM COISTHOM KHCIOTE

r) MoryT B3auMo/J1eliCTBOBAaTh C KMCIOPOJIOM

13) B cxeme npeBpamenuii ZnO —» X — 3 Y — 5 ZnO BemecrBamu X u Y
MOTryT ObITH

a) Zn(OH), u Zn

0) ZnCl; u Znk;

B) Zn(OH): u ZnCl;

r) Zn(NOs3). u Zn(OH)2

14) C nauboabuieii CKOPOCTHIO MPOMCXOAUT B3aUMO/IeliCTBHE NMOPOIIKA 7KeJle3a ¢

a) 10%-uoit H2SOs  6) 30%-uoit HCI B) 98% -noit H2SO4 1) 20%-a61M NaOH

15) Ilpu B3aumopeiictBun 100 r. :xese3a u 67,2 J1. (H.y.) XJI0pa NOJYYHTCH XJOPH] JKeje3a
(111) maccoii

a)227,4r. 0) 167,2 1. B)67,2r. 1)2925T

Yacts B*
16) YcTraHoBUTe COOTBETCTBHE MEKIY PearupyIIMMH BellleCTBAMH M IPU3HAKAMH
MPOTEKAKIIECH MeKIY HUMH peakuu

BEIIECTBA I[TPU3HAKHW PEAKIIMN

A) CuSOs u KOH 1) Beizenenue Oyporo rasza

b) CuSOs u NaS 2) O6pa3zoBaHue 6enoro ocaaka
B) Cu(OH), u  H2SO4 3) O6Gpa3oBaHKEe CHHETO OCaIKa
I') Cu(OH)2 u HNOs 4) O6pa3oBaHKEe YEPHOTO OCAIKA

5) PactBopenue ocanka



A b B r

17) D10 BEIIECTBO JICKUT B OCHOBE YAAJICHUS U 00C3BPEKUBAHUS PA3IUTON PTYTH, HATPUMED U3
TepMomeTpa. UTo 3TO 3a BEMIECTBO M KaK Ha3bIBaeTCs ATOT mporecc? OTBET HAIUIIUTE.

Yactp C**

18) Onpenennre 00bEM (H.y.) YITIEKUCIIOTO ra3a, BHIICISIOMIErocs Mpyu pactBopenuu 110 r.
M3BECTHSKA, cojepkamero 92% kapboHaTta Kaiblus, B U30BITKE a30THOM KUCIOTHL. Hamumunte
YCIIOBHE 3aJ1a4¥l U PELICHHUE.

Kpurepun oueHuBanus

YcTHBIN OTBeET.

Onenka "5" craBuUTCS, €CIIU YUEHUK:

1) ITokaspiBaeT T1y0OOKOE U MOJHOE 3HAHUE U MMOHMMAaHUE BCEro 00bEMa MPOrpaMMHOTO
MaTepuaia; IIOJHOE TIIOHMMAaHUE CYIIHOCTH pacCMaTpUBAEMbIX TIIOHATUH, SBICHUH U
3aKOHOMEPHOCTEH, TeOpUil, B3AUMOCBSI3EH;

2) YMeeT cocTaBUThH MOJHBIA U MPABWIbHBIM OTBET HA OCHOBE M3YUYEHHOI'O MaTepuala;
BBIICTISITh TJIABHBIE I[IOJIOKEHUS, CAMOCTOSITEIbHO TMOJTBEPKIaTh OTBET KOHKPETHBIMHU
npuMepaMu, (QakTaMmy; CaMOCTOSATENBHO M apryMEHTHPOBAHO JeNaTh aHaiu3, 000OIIeHHS,
BBIBOJIBI. Y CTaHABJIMBATh MEXKIPEAMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHUN) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKU IIPUMEHSTH [10JIyYEHHbIE 3HAHNS B HE3HAKOMOM CUTyalluu.
[TocnenoBarenbHO, YETKO, CBA3HO, 0OOCHOBAHHO U 0€301IMO0YHO M3Nlarath Y4eOHbBIN MaTepua;
JlaBaTh OTBET B JIOTMUECKOH MOCIIEI0BAaTENbHOCTH C UCIOIb30BAaHUEM IPUHATON TEPMUHOJIOTUY;
JieJ1aTh COOCTBEHHBIE BHIBOIBI; (POPMYITUPOBATH TOUHOE ONPECIICHNE U UCTOIKOBAaHIE OCHOBHBIX
NOHSTHUM, 3aKOHOB, TEOPUM; MPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT y4eOHHMKA; H3JaraTh
MaTepuai JIUTePATyPHBIM S3bIKOM; MPABUIHHO U OOCTOSTENILHO OTBEUATh HA JOMOJHUTEIbHBIC
Bonpockl yuutens. CaMOCTOATEIbHO W PAlMOHAIBHO HCIOJIb30BAaTh HArJsAHbIE IMOCOOUS,
CIpaBOYHBIEC MaTepUalIbl, Y4€OHHK, JONOTHUTEIbHYIO JIUTEPATYPY, IEPBOUCTOUHUKH; IPUMEHATh
CUCTEMY YCJIOBHBIX O00O3Haue€HHWH TP BEICHUM 3aluced, COMPOBOXKIAIOMIMX OTBET;
UCIIOJIb30BaHUE JUIs JOKA3aTeIbCTBA BBIBOJIOB U3 HAOJIOICHHUH U OIBITOB;

3) CamocTosITeTbHO, YBEPEHHO M 0€30ITMOOYHO MPUMEHSIET IOJTYYEHHbIE 3HAHUS B
pelieHny npobsieM Ha TBOPYECKOM YpOBHE; JIOMyCKaeT He 0ojiee OJHOro HeAo4ETa, KOTOPBIN
JIETKO UCHPABJISIET 110 TPEOOBAHUIO YUUTEIS; UMEET He0OX0AUMbIe HaBBIKU paboThI ¢ Mprudopamu,
yepTexamH, cXemMaMu M rpauKkaMu, CONYTCTBYIOIIMMHU OTBETY; 3aIllMCH, COIPOBOXIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "4" craBUTCS, €CIIU YUCHHK:

1) IToka3piBaeT 3HaHMS BCErO M3YYEHHOTO MpPOTrpaMMHOro marepuana. J[aér monHbiil u
IPABWJIbHBIN OTBET Ha OCHOBE M3YUYEHHBIX TEOPUI; HE3HAYUTENIbHbIE OIIMOKH U HEAOYETHI MpU
BOCIIPOM3BEICHUH M3YYEHHOTO MaTepuaia, ONpe/leIeHUs] OHATHH J1an HenoJHble, HeOOobIIne
HETOYHOCTU NPU HCHOJB30BAaHWU HAYYHBIX TEPMHHOB WM B BBIBOAAX M OOOOIICHUAX U3
HaOJII0IeHU U OTIBITOB; MaTepHaj U3JlaraeT B OMPEeICHHOMN IOTHYECKOM Moce10BaTeIbHOCTH,
MIPU ATOM JIOMYCKAaeT OJHY HErpyOyio omuOKy uiau He Oojee ABYyX HEIOYETOB W MOXKET MX
UCTIPAaBUTh CaMOCTOATENBHO NMPH TPEOOBAHUU MJIM MPH HEOOJIBIION MOMOIIH MPEToiaBaTels; B
OCHOBHOM YCBOWJI Yy4eOHBIM Marepual; MHOITBEP)KIACT OTBET KOHKPETHBIMU MpPHUMEpaMu;
IIPABWJIBHO OTBEYAET HA JOIOJIHUTENIBHBIE BOIIPOCH! YUUTEIS.

2) YMmeeT caMOCTOSATENbHO BBIIEIATH IVIaBHBIE MOJOXKEHUS B U3yUYEHHOM MaTepuale; Ha
OCHOBAaHMHU (aKTOB U IPUMEPOB 00001IATh, 1€7aTh BBIBO/IbI, yCTAaHABINBATH BHYTPUIIPEAMETHBIE
cBs3U. [IpuMeHsATh moTydyeHHbIE 3HAaHUS Ha MPAKTUKE B BUAOM3MEHEHHOM CUTYyaIlH, COOII01aTh
OCHOBHBIE ITpaBWJIa KYyJIbTYpbl YCTHOM p€4YM M CONPOBOXKJIAIOLIEH NMHCBMEHHOM, MUCIOIb30BaTh



HAy4YHbIE TEPMUHBI;

3) He o6magaer m0CTaTOYHBIM HAaBBIKOM pPAa0OTHI CO CHPABOYHOW JIUTEPATYpOH,
y4eOHUKOM, TEPBOMCTOYHUKAMH (IIPAaBWJIBHO OPHEHTHUPYETCA, HO padoTaeT MEAJICHHO).
Jlonyckaet HerpyOble HapyIIeHUs MpaBuil 0pOPMIICHUSI TUCbMEHHBIX PadoT.

Ouenka "3" craBUTCS, €CJIM YUCHHK:

1. ycBOMJI OCHOBHOE cojaep)kaHHEe Y4eOHOro Marepuana, UMeeT MpOoOenbl B YCBOCHUHU
MaTepuaia, He IPenATCTBYIONINE JalbHeHIlIeMy YCBOCHHUIO POTPaMMHOI0 MaTepuaa,

2. wMmarepuaj uW3JlaraeT  HECHCTEMaTH3MpPOBAHHO, (parMEeHTapHO, HE Bcerua
MOCIIEI0BATENbHO;

3. MOKa3bIBae€T HEIOCTATOYHYIO CPOPMUPOBAHHOCTH OTIEIBHBIX 3HAHUH W YMEHUH;
BBIBOJIBI 1 000OIICHHUS apryMEHTUPYET ¢1a00, JOIMyCKaeT B HUX OITHOKH.

4. nmomycTua OMMOKKM M HETOYHOCTH B HCIIOJIB30BAHMHM HAYYHOU TEPMHUHOJIOTHH,
orpezesieHusl MOHITUN Jall HEIOCTATOYHO YETKHE;

5. HEe UCHOJIB30BAJT B KAYECTBE J0KA3aTEIbCTBA BHIBOJIBI U 0000IIEHUS U3 HAOIIOCHUH,
(bakTOB, ONBITOB WJIM JOIYCTHJI OLUMOKYU MPU UX U3II0KEHUU;

6. HCTIBITHIBACT 3aTPyAHCHUS B IPUMECHECHUN 3HAHU, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4
pa3IMYHBIX TUIIOB, TPU OOBSICHEHUH KOHKPETHBIX SBJICHUI HAa OCHOBE TEOPHM M 3aKOHOB, WJIH B
MOITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUISCKOTO MPUMEHEHHSI TCOPHUIL;

7. OTBEUaeT HEMOJIHO Ha BOMPOCHI y4HuTens (YImycKas U OCHOBHOE), I BOCIIPOU3BOJIUT
COJIep’KaHNe TeKCTa y4eOHUKA, HO HEIOCTATOYHO IMOHUMACT OT/ICIbHBIC ITOJIOXKEHUS, NMEIOIUE
Ba)XHOE 3HAYECHHE B 3TOM TEKCTE;

8. o0HapyXuBaeT HEIOCTATOYHOE TOHMMAHUE OTAEIbHBIX TOJOXKEHUM TMpU
BOCTIPOM3BEJICHUU TEKCTa y4yeOHUKa (3amuceid, MepBOMCTOYHUKOB) HIIM OTBEYAET HEMOJHO Ha
BOTIPOCHI YUUTEJIS, JOITYCKask OJIHY JIBE TPyObIe OITNOKHU.

Ouenka "2" cTaBUTCS, €CIIM YUCHUK:

1. He yCBOMII 1 HE pacKpbll OCHOBHOE COJIEp)KaHHE MaTepHala,

2. He eJIaeT BBIBOIOB U 0000IIEHUH.

3. He 3HaeT W HE IMOHUMACT 3HAYMTEIBHYI) WM OCHOBHYIO YacTh IMPOrPAMMHOTO
MaTepuaia B Mpejenax MOCTaBICHHBIX BOIPOCOB;

4. unu uMeet cnabo chopMUPOBAHHBIC M HEIIOJIHBIC 3HAHUS U HE YMEET NMPUMEHSTh UX K
pEIIeHNI0 KOHKPETHBIX BOIIPOCOB U 3aa4 1o 00pasily;

5. wiM npu oTBeTE (Ha OJWH BOMPOC) JOMYyCKaeT 0oJiee ABYX IPyObIX OIIMOOK, KOTOPHIE HE
MO>KET UCTIPAaBUTh Ja’kKe MPH MOMOIIH YUUTEs.

Onenka "1" craBuTCS, €CITU YUCHHUK:

1) HE MOXET OTBETUTH HH Ha OJIMH U3 TIOCTABIICHHBIX BOIIPOCOB;

2) MOJTHOCTHIO HE YCBOMII MaTE€pHal.

[Tpumeuanue. [lo OKOHYaHHIO YCTHOTO OTBETa ydYallerocs MmeaaroroM Aaércs KpaTKun
aHAJIM3 OTBETa, OOBSBISCTCS MOTHBHpPOBAaHHAS OIEHKA. BO3MOXHO TPHUBIICYCHHE IPYTHX
yyaImxcs Ui aHaiuu3a OTBETa, cCaMOaHalln3, MPEII0KEHUE OLEHKH.

Onenka caMOCTOSITEIbHBIX MHCbMEHHBIX H KOHTPOJILHBIX PadoT.

Onenka "5" craBuUTCS, €CIIU YUCHHK:

1. BeIONTHUI paboTy 6e3 OIMOOK U HEI0UETOB;

2. gonmycTuil He 6ojiee 0JTHOTO HeloueTa.

Onenka "4" cTaBUTCS, €CIIM YUEHUK BBIOJIHUI PAa0OTY MOJHOCTHIO, HO IOMYCTUI B HEll:

1. He Gosiee OAHOM HETPYOOU ONTMOKK U OTHOTO HEJI0UEeTa;

2. unu He 6oJjiee ABYX HEJI0YETOB.

Onenka "3" cTaBUTCS, €CIIM YYEHHUK NMPABUIBHO BBHIOJIHUI HE MEHEE MOJOBUHBI pabOThI
WJIM JTOTTYCTHIIL:

1. He Gonee ABYX TpyObIX OMINOOK;

2. unu He 6ojee o1HON TpyOo U OHOM HerpyOoii OIIMOKH U OJJHOTO HEJIOUETa;

3. wiu He 6osiee IBYX-TpeX HerpyObIX OIINOOK;



4. W OHOU HErpyOoOH OIMOKY U TPEX HEO0UYETOB;

5. WM TIPU OTCYTCTBUU OITUOOK, HO MPU HATUYUU YETHIPEX-TISITH HEJJOUETOB.

Ouenka "2" craBUTCS, €CJIM YUYCHHUK:

1. momycTHI YMCIO OMTMOOK U HEIOUETOB, MIPEBOCXOIAIIEE HOPMY, IIPH KOTOPOH MOXKET
OBITH BEICTABJICHA OlleHKa "3";

2. WM €CTIU TIPAaBUIILHO BBHITIOJTHIII MEHEE MTOJIOBHHEI pA0OTHI.

Ouenka "1" craBUTCS, €CIIM YUCHHK:

1. He mpucTynal K BBIIOJIHEHHUIO padOThI;

2. WY TIPaBWIIBHO BBITTOTHIUIT He Ootiee 10 % Bcex 3ampanmuii.

[Ipumeuanue.

1) Yuurenb uMeeT nMpaBo MOCTAaBUTh YUCHHUKY OIICHKY BBIIIE TOHM, KOTOPasl TPEIyCMOTPEHA
HOPMaMH, €CJIM YYEHUKOM OPUTHHAIBHO BBIIIOJIHEHA padoTa.

2) OueHKd ¢ aHaJIM30M JOBOJATCS IO CBEIACHUS YyYaIMXCs, KaK IpaBWiIo, Ha
MOCIIEAYIONIEM YPOKE, IIpeIycCMaTpruBaeTcsl paboTa Haj OMMOKaMH, yCTpaHEHHE MPOOEIIOB.

OuneHka BBINOJTHEHHS] MNPaKTHYecKHX (1a00paTOpHBIX) padoT, ONBITOB IO
npeaMeram.

Onenka "5" craBuUTCS, €CIIU YUCHHK:

1) mpaBUIBLHO OMPEIEIHII 1IeIb OTIbITA;

2) BBIIONHWI paboTy B TMOJHOM OOBEME C COONIOZACHHEM HEOOXOIUMOM
MOCIIEI0BATEIHLHOCTH IPOBEACHUSI ONIBITOB U H3MEPEHUI;

3) camMOCTOSATENHHO M PAlMOHAIBLHO BHIOpAl U MOJATOTOBHJI JJIsi OIBITA HEOOXOAMMOE
o0opyaoBaHUEe, BCE OMBITHI MPOBEN B YCIOBUAX U pPEXKUMaX, 00ECIEYMBAIOUINX IOJIyYCHUE
pe3yNbTaToOB U BHIBOJOB ¢ HAMOOJIbILIEN TOYHOCTHIO;

4) Hay4HO IPaMOTHO, IOTUYHO OMUCAl HAOIIOACHUS U C(HOPMYIMPOBAT BEIBOJIBI U3 OIBITA.
B npescraBieHHOM OTYETE MPABHIIBHO M aKKYPATHO BBIITOJIHIII BCE 3aITMCH, TAOIUIIBI, PUCYHKH,
4epTekH, TpadUKU, BHIYUCICHUS U CeNIall BBIBObL;

5) npaBUJIBHO BBIMOJIHWI aHAIU3 OTPELIHOCTEH;

6) MpOoSBISET OPraHU3aI[MOHHO-TPYJIOBbIE YMEHHUS (TMOIAECPKUBAET YHCTOTY pabouero
MeCTa U MOPAJIOK Ha CTOJIE, SKOHOMHO HUCIIOJIb3YET PACXOHbIE MAaTEpHUaJIbl).

7) SKCIIEPUMEHT OCYIIECTBIISET MO IJIaHy C YYeTOM TeXHUKHM O€30MacHOCTU M IMPaBUII
paboThl ¢ MaTepuatamMu U 000pyA0BAHUEM.

Omnenka "4" cTaBUTCS, €CITU YYSHHUK BBIMOJIHUI TpeOOBaHUA K OlleHKe "5", HO:

1. OmBIT POBOAMII B YCIIOBUSX, HE 00E€CTIEUMBAIOLINX JOCTATOYHONW TOYHOCTH U3MEPEHUM;

2. unu ObUIO JIOMYILEHO ABAa-TPU HEl0UeTa;

3. unu He 60Jee 0fHOM HErpyOOH OMMOKH M OJTHOTO HEAO0YETa,

4. M1 HKCTIIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. WM B ONMCAHWK HAOIIOJEHWM W3 ONbITa JONMYCTUI HETOYHOCTH, BBIBOJBI CIENaj
HETIOJIHBIE.

Onenka "3" craBUTCS, €CIIU YUCHHK:

1. mpaBUIBHO OMpeNeNui LEedb ONbITA; PabOTy BHIMNONHAET MPAaBUIBHO HE MEHEEe ueM
HAIOJIOBUHY, OJTHAKO 00BbEM BBITIOJTHEHHOW YacTH TAKOB, YTO TTO3BOJISET MOMYYUTH NMPABHIIbHBIC
pe3yJbTATHI U BBIBO/IBI 10 OCHOBHBIM, IPUHIMITHAIBHO BaXKHBIM 3a/1a4aM pabOThI;

2. niu noadop o6opynoBaHus, 00bEKTOB, MATEPUAIIOB, a TAKXKe pabOTHI [0 HaYally OIbITa
IPOBEJ C MOMOIIBIO YUUTEINS; UM B XOJ€ MPOBEACHUS ONbITa U U3MEPEHUN OBUIM JIOMYIIEHBI
OIIMOKY B ONMCAaHUU HAOII0eHUH, (HOpMYIHpPOBaHUH BBIBOJIOB;

3. OmBIT MPOBOAMJICS B HEPAMOHAJIBHBIX YCJOBUAX, YTO MPUBEIO K IOIYyYEHHIO
PE3YIBTATOB C OOJIBIIICH MOTPENTHOCTHIO; UITH B OTYETE OBUTH TOMYIIEHBI B OOIIEH CII0KHOCTH HE
Oosee OBYX OMIMOOK (B 3alMCAX €AMHUI], U3MEPEHUX, B BBIUUCICHUAX, rpadukax, Tabnuuax,
CXEMax, aHaJIM3€ MOTPEIIHOCTEN U T.J.) He MPUHLIUIIUAILHOIO JJIsl TaHHOU padoThI XapakTepa, HO
MOBIUABIINX HA PE3yJIbTAT BBIMOJHEHUS; WIM HE BBINOJIHEH COBCEM WJIM BBINOJHEH HEBEPHO
aHanu3 norpeurHocteit (9-11 kmacc);



4. momyckaeT rpyOyro OmHMOKY B X0/€ dKCIepUMEHTa (B OOBSCHEHUH, B OQOPMIICHUU
paboTbl, B COONIONEHUH MPABUI TEXHUKU OE30MACHOCTH IMpHU paboTe ¢ MaTepualaMud u
000pyIOBaHUEM ), KOTOPAsi UCIIPABIISCTCS 110 TPECOOBAHUIO YUUTEIIS.

Onenka "2" craBUTCS, €CJIN YUEHUK:

1. He ompemenHs CaMOCTOSTEIBHO IIeTh OMBITA; BBHIIOJIHHI PabOTy HE MOJHOCTHIO, HE
MOJATrOTOBWII HYKHOE 000py/10BaHNE U 0OEM BBIIOJIHEHHON YacTh paboTHI HE MO3BOJISIET ClIENATh
NPaBUJIBHBIX BHIBOJIOB;

2. WU OTIBITHI, U3MEPEHUs], BEIYMCICHHS, HAOIOICHUS IPOU3BOIMINCH HEMPABUIIBHO; 3.
WIN B X0JI¢ paObOTHI U B OTYETE OOHAPYKHUIIMCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIE B
TpeboBaHUAX K oneHke "3";

4. nomyckaeT nBe (M Oosiee) TpyOble OMMOKH B XOJI€ IKCIEPUMEHTA, B OOBSICHCHUH, B
odopmiieHnH paboTHI, B COOJIIOICHUH TIPABUII TEXHUKU OE30MAaCHOCTH MPHU padoTe C BEIIeCTBAMU
U 000pyZI0BaHUEM, KOTOPHIC HE MOXKET MCIIPABHUTD JAXKE 110 TPEOOBAHUIO YUUTEIIS.

Onenka "1" craBuTCS, €CIIU YUEHUK:

1. IOMHOCTBIO HE CyMeN Ha4yaTh ¥ O)OPMHUTH OIBIT; HE BBIOIHIET PabOTY; MOKAa3bIBACT
OTCYTCTBHE HKCIEPUMEHTAIbHBIX YMEHMI; HE coOmojgan wiu rpy0o Hapymian TpeGoBaHUs
0€30I1aCHOCTH TPY/a.

Ouenka ymeHui NPOBOANTH HAOIIOACHHS.

Onenka "5" craBuUTCS, €CIIU YUCHUK:

1. mpaBUJIBHO 110 3aJIaHUIO YUUTEJIs IPOBEI HaOII0IeHUE;

2. BBIICTIWIT CYIIECTBEHHBIC MPU3HAKH Yy HAOII0aeMoro o0beKTa (mporecca);

3. JIOTHYHO, HAyYHO I'PaMOTHO O(hOPMUIT Pe3yIbTaThl HAOIIOIEHUI U BBIBOABI.

Orenka "4" craBUTCS, €CIIM YUCHHUK:

1. mpaBUIJIBHO 110 3aJIaHUIO YUUTEJIs IPOBEI HaOII0IeHUE;

2. TIpU BBIIETICHUU CYIIECTBEHHBIX IMPU3HAKOB y HaOII0aeMOro o0BeKTa (mporecca)
Ha3BaJl BTOPOCTEIICHHBIE;

3) nomycTuil HeOPEXKHOCTH B 0(hOpMIICHUH HAOIIOCHU U BBIBOJIOB.

Ouenka "3" craBUTCS, €CIIM YUYCHHK:

1. nonmycTuia HETOYHOCTH U 1-2 omKMOKY B IPOBEACHUH HAOIIOJCHU 110 3a1aHUI0 YUUTES;

2. MpHU BBIIENEHUHU CYLIECTBEHHBIX NMPU3HAKOB y HabmogaeMoro o0Obekra (Iporecca)
BBIJICJTNJT JINIIb HEKOTOPHIE;

3) nomyctun 1-2 ommbku B opopmiieHnn HaOII0IeHUH U BBIBOJIOB.

Onenka "2" craBUTCS, €CIIU YUCHHK:

1. nonyctui 3 - 4 omMOKY B MPOBEACHUH HAOIIOACHUH 110 3a/IaHUI0 YUUTEIIS;

2. HEMPaBWJIBHO BBIJCIWII TPU3HAKK HAOII01aeMOro 00beKTa (Tporecca);

3. nonyctui 3 - 4 ommOKu B 0()OpMIIEHUHN HAOIIOCHUN U BHIBOJIOB.

Onenka "1" craBuTCS, €CITU YUCHHUK:

He Brnaseer ymeHreM npoBOIUTH HAOIIOICHNUE.

Tecr:

«5» - 86-100% mpaBUIBHBIX OTBETOB Ha BOIIPOCHL;
«4» - 711-85% npaBUIILHBIX OTBETOB Ha BOMPOCHI;
«3» - 51-70% npaBUIBHBIX OTBETOB Ha BOIIPOCHI
«2» - 0-50% mpaBUIBHBIX OTBETOB HA BOIIPOCHI.
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