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BBenenue

Pabouas mporpamma st peanu3aiuu o01eo0pa3oBaTeIbHON MPOrpaMMbl CPEIHETO
oOuiero odopazoBanus s oodyyaromuxces 10-11 kiaccoB o yueOHOMY npeameTy «XUMHS»
(6a30BbIl ypOBEHB) pa3paboTaHa B COOTBETCTBHH CO CIIEIYIOIIUMH JOKYMEHTAMH:

1. ®enepanbubiii 3akoH Poccutickoit @eneparuu ot 29.12.2012 1. Ne 273-03 «O06
obpazoBanuu B Poccuiickoit ®enepanmun» (C MNOCIEAYIOUMMH HM3MEHEHUSIMU U
JTIOTIOJTHEHUSIMU );

2. Konnenmusi npenoaaBaHusi yueOHOTO mpeameTa «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoil @enepanuu, peanu3yomux OCHOBHbIE 00111€00pa3oBaTeIbHbIE
mporpaMMmsbl, yTBepxkiaeHHass pemieHueM Komnernn  MuHHCTEpCTBa  MPOCBEICHUS
Poccuiickoit @eaepanuu, npotokos oT 03.12.2019 Ne [1K-4 BH;

3. Ilpukaz MuHucrepctBa o0pa3oBaHusi W Hayku Poccuiickoir ®Denepamuu ot
17.05.2012 Ne 413 «OO0 yTtBepxkaeHuu heaepaibHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpeIHero o0IIero 00pa3oBaHus» (C MOCIEAYIOIUMHI U3MEHEHUSIMU );

4. [TIlpumepHass ocHOBHas oOpa3zoBaTeibHasi MpOrpaMMa CpeaHEero OOIIero
oOpasoBaHusi, oJ00peHa perieHrueM (enepasbHOro Y4eOHO-METOIUYECKOr0 O0BEIUHEHUS
o o0mieMy oOpa3zoBaHuio (poTokoi 3acenaanus ot 28.06.2016 Ne 2/16-3);

5. Xumus. ba3oBsiii ypoBenb. 10—11 kmaccsl: pabodast nporpamma k juauu Y MK
B. B. Jlynuna : yue6HO-MeToanueckoe nocobue / B. B. Epemun, H. E Ky3smenko, B. .
Tepenun, A. A. JIpo3nos, B. B. JIlynun. — M.: [Ipoda, 2020.

6. Ilomoxxenne o pabodyeil mporpamMme y4eOHOTO IMpenMeTa, Kypca, B TOM YHCIE
Kypca BHEYPOUYHOU AESITEIbHOCTH MYHHUIIUTIATLHOTO aBTOHOMHOT'O 00IIIe00pa30oBaTEIbHOTO
yupexnaenus «Cpennss ooOmeodpazoBarenbHas mkosna Ne 28y, yTBepKIEHHOE NMPUKA30M
nupekTopa ot 31.08.2021 Ne 134-O/1.

Conepxanue 0OydeHHs pealu30BaHO B y4YEOHHMKAX XUMHH, BBITYIIEHHBIX
u3narenbcTBoM «Jlpoday:
Epemun B. B., Ky3pmenko H. E., Tepennn B. U., [Ipo3nos A. A., Jlynun B. B. Xumus.
ba3zoBslit ypoBeHnsb. 10 knacc;
Epemun B. B., Kysemenko H. E., [Ipo3nos A. A., JIyaun B. B. Xumus. ba3oBslii ypoBeHb.
11 xmacc.



1. Ilnanupyemblie pe3yJbTATHI 0CBOCHHSI Y4eOHOI0 MpeAMeTa

1.1. Ilnanupyemble JMYHOCTHBIE Pe3yJbTaThbl OCBOEHHMSI y4eOHOro mpeaMeTa
«Xumusi»Ha 6a30BOM ypOBHeE

[lnanupyemMbpIMH JIMYHOCTHBIMU pe3yJibTaTaMd B paMKaX OCBOEHHUS Y4eOHOTro
npeameTa «XUMUsD SBIISIOTCS:

1) B cepe oTHOMIEHHUIT 00yUaAOIIUXCA K ce0e, K CBOeMY 3/10POBbI0, K MO3HAHUIO
cels:

— OpHeHTalusi OOy4YaroIIMXCS Ha JOCTIKEHHWE JUYHOTO CYACThs, pealln3aliio
MO3UTHUBHBIX JKU3HEHHBIX IEPCIEKTUB, WHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K JIMYHOCTHOMY CaMOONPENIEICHUI0, CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIE TUIAHBL;

— TOTOBHOCTh U CIIOCOOHOCTH OOECHEeUUuTh cebe W CBOUM OJIM3KUM JOCTOMHYIO
JKA3Hb B IIPOLIECCE CAMOCTOSITEIBHOM, TBOPUYECKOM U OTBETCTBEHHOM JIESITEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYy4YalOIIUXCS K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIHOCOOHOCTH BBIpaOATHIBATH
COOCTBEHHYIO TIO3WIIMIO IO OTHOUIEHHWIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHUSAM
MPOLIJIOr0 M HACTOSIEr0O HAa OCHOBE OCO3HAHUS WM OCMBICICHUS HCTOPUH, AYXOBHBIX
LIEHHOCTEMN U JIOCTUKECHUH HAIIEH CTPAHBI;

— TFOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS K CAMOPA3BUTHIO M CAMOBOCITUTAHUIO
B COOTBETCTBHH C OOIIEYEIIOBEUECKUMU LIEHHOCTSIMHU U UJcalaMu TPaKJaHCKOTO OOIIECTBa,
noTpeOHOCTH B (U3MUECKOM  CaMOCOBEPIIEHCTBOBAHWUHU, 3aHATHSIX  CIIOPTHBHO-
03JI0POBUTENIBHON JI€ATEIbHOCTHIO;

— TMPUHIATHE U pean3alus LEHHOCTEH 3J0pOBOTO M 0e30macHOro oopasza KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (M3MUECKOMY U
MICUXOJIOTHYECKOMY 370POBBIO;

— HENPUITUE BPEAHBIX MMPUBBIYCK: KYPEHHUsI, YIIOTPEOICHUSI aJIKOTOJIsI, HAPKOTHKOB;

2) B cdepe oTHOmIeHH# o0yuaromuxcs kK Poccnu kak k Pogune (OTevecTBy):

— poccuiicKkas HJIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAaHUIO  POCCHUICKOM
UJCHTUYHOCTH B TOJHMKYJIBTYPHOM COLMYME, YYBCTBO NPUYACTHOCTHU K HCTOPHUKO-
KYJIbTYPHOU OOITHOCTH POCCHUICKOT0 Hapoja u cyarbe Poccuu, matpuoTusm, TOTOBHOCTD K
cayxeHuto OTeuecTBy, €ro 3aluTe;

— YyBaXXEHUE K CBOEMY HapoJy, YYBCTBO OTBETCTBEHHOCTH Tniepea PoauHoii,
TOpJIOCTH 3a CBOM Kpail, cBow PoauHy, mponuioe M HACTOSIIEe MHOTOHAIMOHAIBHOTO
Hapoza Poccuu, yBaxkeHHe rocyJapCcTBEHHbIX CUMBOJIOB (rep0, (ar, THMH);

— ¢QopMupoBaHHE YBaXXEHUS K PYCCKOMY SI3BIKY KaK TOCYIApCTBEHHOMY S3BIKY
Poccuiickoit denepanuu, SBISIOMIEMYCS OCHOBOH POCCUUCKOW MIAECHTUYHOCTU U TJIABHBIM
(bakTOpOM HAIMOHAIBLHOTO CAMOOTIPEICIICHHUS;

— BOCIIUTAaHUE YBAKEHHSI K KYJIbTYpE, S3bIKaM, TPAIUIMSAM M OOBbIUAsM HapOJIOB,
npoxkuBaromux B Poccuiickonn denepanuy;

3) B cdepe orTHOmIeHMH O00y4yalIIUXCA K 3aKOHY, TIOCYJapcTBY H K
rPaXKAaHCKOMY 001IIeCTBY:

— I'PaXJIaHCTBEHHOCTh, TPaKIaHCKasl MO3UIINSI AKTUBHOTO U OTBETCTBEHHOI'O 4JI€HA
pPOCCHIICKOT0 00IIeCTBa, OCO3HAIONIETO CBOM KOHCTHTYIMOHHBIE TpaBa U OOS3aHHOCTH,
YBXAIOIIETO 3aKOH M TPABOMOPAJOK, OCO3HAHHO NPHUHUMAIOIIETO TPaJAUIIMOHHBIC
HAI[MOHAJIbHBIE U OOIIEYEIOBEYECKUE TYMAHUCTHYECKHE U JEMOKPAaTUYECKHUE IIEHHOCTH,
FOTOBOIO K y4acTHIO B 00I1IE€CTBEHHOM XKU3HU;

— TMpU3HAHUE HEOTUYYXKTaeMOCTH OCHOBHBIX TIPaB U CBOOOJ YEJIOBEKa, KOTOPHIC
MPUHAJICKAT KAXKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIIECTBJICHUIO COOCTBEHHBIX TIPaB U
cB00O/ 0€3 HapyIICHHS MPaB U CBOOOJ IPYTUX JUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC

4



npaBa U CBOOOJbI YeJIOBEKA M TPaXkJAaHWHA COTJAcHO OOLIENpPU3HAHHBIM MPHUHIMIAM U
HOpMaM MEXAYHAapOJHOro IpaBa M B coorBeTcTBUM ¢ KoHcturynuen Pocculickon
denepaunu, MpaBoBasi U MOJIUTHYECKAsI TPAMOTHOCTb;

— MHUPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHSA HAYKH U
OOLIECTBEHHOM MPAaKTHKH, OCHOBAaHHOE Ha JMAJIOre KYJbTYp, & TaKK€ Pa3iIN4HbIX (opM
OOLIECTBEHHOI0 CO3HAHUS, OCO3HAHME CBOEr0 MeCTa B MOJUKYJIBTYPHOM MHPE;
MHTEpUOpU3aLUs LEHHOCTEH NIEMOKPATHH W COLMAIBHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETyJMPOBAaHUIO OTHOUIEHUI B TPYMIE WIH COLUAIbHON OpraHu3aluu;

— TOTOBHOCTh 00YyYaroUMxcs K KOHCTPYKTUBHOMY YYacTHIO B MPUHATUU PELLIECHUH,
3aTparuBaroNIMX MpaBa M MHTEPECHl, B TOM 4YHCIE B Pa3IHMYHbIX (opmax 0OIIeCTBEHHOMN
caMOOpTaHU3allK, CaMOYTIPaBIEHUs, OOIIIECTBEHHO 3HAUMMOM I€ATeIbHOCTH;

—  IpPHUBEPKEHHOCTh  WJESAIM  HMHTEpHAMOHAJIM3Ma, JApPYXKObI, paBEHCTBA,
B3aMMOIIOMOIIIM HApOJIOB; BOCHUTAHHE YBAKUTEIBHOI'O OTHOLIEHUS K HAIMOHAIBHOMY
JIOCTOMHCTBY JIOJIeH, HXUYBCTBaM, PEIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTb  OOYYaIOIIUXCS  MPOTHBOCTOSNTH  MJICOJIOTMH  DKCTPEMH3MAa,
HallMOHANIM3Ma,  KCEHOPOOWH,  KOPpYNIUH, AUCKPUMHHALMM 1O  COLMAJIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM
SABJICHUSIM;

4) B cepe oTHOLIEHUH 00YYAIONIUXCH € OKPYKAIMNMH JIOAbMH:

— HPaBCTBEHHOE CO3HAHME M NMOBEJCHHE HA OCHOBE YCBOEHHS OOIIEUEIOBEUECKHX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHMS U MOBEACHUS B MOJHUKYJIBTYPHOM MHUPE, TOTOBHOCTHU U
CIIOCOOHOCTH BECTH AMANIOT C JIPYTUMU JIIOJbMH, JAOCTUTaTh B HEM B3aMMOIIOHUMAHUS,
HaXOJUTh OOIIME LETN U COTPYAHUYATD JUISl UX JOCTHUKECHHUS;

— TMPUHITHE TYMAHUCTUYECKUX LEHHOCTEW, OCO3HAHHOE, YBAXUTEIBHOE U
no0poKenaTebHOEe OTHOIIICHHE K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTh K COINEPEKUBAHUIO U (POPMUPOBAHHME MO3UTUBHOIO OTHOLIEHUS K
JIOJSIM, B TOM YHUCJI€ K JINLAM C OTPAHMYEHHBIMH BO3MOKHOCTSMHU 37J0POBBSl U MHBAIHMJIAM;
Oepe’kHOe, OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOLIEHHE K  (u3nueckomy U
IICUXOJIOTMYECKOMY 3/I0POBBIO IPYIUX JIOJEH, YMEHUE OKa3bIBAaTh NIEPBYIO MIOMOIIIb;

— ¢opMHUpOBaHHE BbIPAKEHHOM B MOBEJIEHUN HPABCTBEHHOM MO3ULIMU, B TOM YHCIIE
CHOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY 100pa, HPABCTBEHHOTO CO3HAHUS M MOBEJIEHUS Ha
OCHOBE yCBOEHHSI OOIIEYEIOBEUYECKUX I[IEHHOCTeH M HPaBCTBEHHBIX YYBCTB (YECTH, JOJTa,
CIPABEIJIMBOCTH, MUJIOCEPUS U IPYKETO0MS);

— BbIPa0OTKa KOMMETEHINI COTPYAHUYECTBA CO CBEPCTHUKAMU, I€TbMU MJIQJILIETO
BO3pacTa, B3POCIBIMH B  00pa3oBaTeNbHOM, OOLIECTBEHHO MOJE3HOH, YydeOHO-
MCCIIEI0BATENIbCKOM, TPOEKTHOW U APYTUX BUAAX JAEATEIBHOCTH;

5) B cdepe oTHOLIEHHIT 00y4AONIUXCH K OKPYKAKIIEMY MHPY, K KHBOH
NpHUpoje, XyA0KEeCTBEHHOM KYJIbTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Da3BUTHs HAyKH,
3HAYUMOCTh HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIaJICHHE
JIOCTOBEpHOU HH(pOpMalMed O MEepeloBbIX JOCTHKEHHUSIX M OTKPBITUSX MHUPOBOH H
OTE€YECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 yCTPOWCTBE MHpa U
00IIIeCTBA;

— TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caM000pa30BaHHUIO, Ha
OPOTSDKEHUU BCEHl JKM3HM; CO3HATEIIbHOE OTHOILICHHE K HETPEPHIBHOMY O0OPa30BaHUIO Kak
YCIIOBUIO YCIENTHON TPO(heCCHOHAIBHON U OOIIECTBEHHOMN JIESTEIIbHOCTH;

— DKOJIOTMYECKasi KyJbTypa, Oepe’KHOe OTHOIIEHHE K POJHOM 3emiie, MPUPOAHBIM
OorarctBam Poccun v mMupa, moHMMaHUE BIUSHUS COLHAIbHO-DPKOHOMUYECKUX MPOLIECCOB
Ha COCTOSHHE MPUPOJHOM M COLMAIBbHOM Cpeabl, OTBETCTBEHHOCTH 3a COCTOSHHUE
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MPUPOIHBIX PECYPCOB, YMEHHUI M HABBIKOB Pa3yMHOT'O MPUPOAOIIOIb30BAHUS, HETEPIIUMOTO
OTHOLIEHMS] K JEHCTBUSAM, MPUHOCAIIMM BpEI 3KOJOTMU; NPUOOpPETEHUE OIbITa
HKOJIOTOHAIPABICHHOMN JEeSTEIIbHOCTH;

— ACTETUYECKOE OTHOIICHHE K MHUPY, TOTOBHOCTh K ACTETHUYECKOMY OOYCTPOHCTBY
CcOOCTBEHHOTO OBITA;

6) B cdepe oTHOmIEHUIT 00y4alOIIMXCA K CeMbe W POAMTENsIM, B TOM 4HCIe
NOATOTOBKA JINYHOCTH K CeMeHHOM KU3HM:

— OTBETCTBEHHOE OTHOIIIEHUE K CO3J]aHII0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHS
LICHHOCTEM CEeMEMHOM KU3HHU;

— TIOJIOKUTETBHBIM 00pa3 CeMbH, POJUTEIHCTBA (OTIOBCTBA W MAaTEPUHCTBA),
UHTEPUOPU3AIUS TPATUIIMOHHBIX CEMEMHBIX IIEHHOCTEH;

7) B cdepe oTHOmIEeHMH O00y4yalIUXCA K TPyay, B cdepe comuajabHO-
IKOHOMHUYECKUX OTHOIICHUM:

— YyBaxeHHe BceXx (opM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
cOOCTBEHHOCTH;

— OCO3HaHHBIM BBIOOp Oynmymiedt mpodeccud Kak MyThb W CHOCO0 peanu3aluu
CcOOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— TOTOBHOCTH O0YYaloIUXCcsl K TPYIOBOM MPOGECCHOHATBFHOM IeATENbHOCTH KaK K
BO3MOXHOCTM y4yacCTUsi B PpELIEHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
oOLIeHAIIMOHATIBHBIX TPOOJIEM;

— TMOTPeOHOCTh TPYIUTHCSA, YBWKEHHE K TPyAy H JIOJISIM TpyJa, TPYIOBBIM
JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM
BUJIaM TPYAOBOH J1€STEIbHOCTH;

— TOTOBHOCTh K CaMOOOCTY>XMBAaHUIO, BKJIIOYas OOyuYe€HHWE U BBHINIOJHEHUE
JIOMAIITHUX 00s3aHHOCTEH;

8) B cdepe oTHomeHuid GU3NIECKOr0, NMCHUXOJOTHYECKOr0, COUMAJIBLHOIO W
aKaJeMHU4YeCKOro 6,1aronoayunsi 00y4aromuxcs:

— (u3uyecKoe, SMOLHMOHAIBHO-TICUXOJIOIMYECKOE, COIHAIBHOE OJaronoiayyue
00ydJarmuxcs B )KM3HU 00pa30BaTEIbHON OpraHU3aIiH, OUIYIIEHUE JEeThMH O€30aCHOCTH
U TICUXOJIOTHYECKOro koM@opTa, UHPOPMAMOHHON O€30MaCHOCTH.

1.2. Ilnanumpyemble MeTanmpeAMeTHbIe pe3yJabTAaTbl OCBOCHUSL Yy4eOHOIro
npeaMera « XumMusi»Ha 0a30B0M YpPOBHe

[Inanupyemble MeTanpeAMETHbIE pe3yJbTaThl B paMKax OCBOCHUS Yy4eOHOTO
npeaMera «XuMUs» MpeACTaBlIeHbl TPeMs TPYNIaMH YHUBEPCAIbHBIX Y4€OHBIX NEeHCTBUN
(YY).

1. PeryisiTuBHbIC YHHBEPCAJbHbIE y4eOHbIC 1eHCTBHS

BolnycKkHUK HayduTCs:

— CaMOCTOATENIBHO OIpPENeNATh LEJIM, 3aJaBaTh IapaMeTpbl M KPUTEPHUH, I10
KOTOPBIM MOXHO OIPEJIEINTb, YTO LIEIb TIOCTUTHYTA;

— OIICHMBaTh BO3MOJKHBIE TOCJIEACTBUS JOCTHXKEHHUS TOCTAaBJICEHHOM LeMu B
NESITENbHOCTH, COOCTBEHHOM >XM3HM W KM3HU OKPYKAIONIMX JIOAEH, OCHOBBIBAsICh Ha
COOOpaKEHUSAX 3TUKU U MOPAJIU;

— craBuTh W (GOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadud B 0Opa3oBaTEbHOM
NESITENBHOCTU U B )KU3HEHHBIX CUTYaLUSX;

— OLICHMBAaTh PECYPChI, B TOM YHCJIE BPEMs U JIpyrue HemaTepuaibHbIE PECYPCHI,
HE0O0XOAUMBIE JUIS JOCTHKEHUS TOCTABICHHON paHee LeH;

— BbIOMpATh MyTh JOCTHKEHHUS 1IEJIU, INIAHUPOBATh PellieHrEe MOCTaBIECHHBIX 3a/a4,
ONTUMM3UPYS MaTEepHAJIbHbIE U HEMAaTepUaAIbHbIE 3aTPaThl;



— OpraHu3oBbIBaTh A (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJIsl JOCTUKEHUS
IMOCTaBJICHHOMU 11EJIN;

— COIIOCTAaBJISAITh MOJIYYEHHBIN PE3ylbTaT AEATEIbHOCTU C IOCTAaBJICHHOW 3apaHee
LETBIO.

2. Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

BrimyckHuk HayduTCs:

— HCKaTh W HaxoOJuTh OOOOIIEHHBIE CHMOCOOBI pEelIeHUS 3ajad, B TOM YHCIIE
OCYIIECTBIISITh Pa3BEPHYThIH MH()OPMAIMOHHBIA MOWCK U CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbIe ¥ MO3HABATEIILHBIC) 3a71a4H;

— KPUTHYECKU OLEHWBATH U MHTEPIPETUPOBATh MHGOPMALIUIO C PAa3HBIX MO3UIUH,
pacno3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B MH(GOPMALIMOHHBIX UCTOYHUKAX;

—  HCIOJB30BaTh  PA3IMYHBIE  MOJEJIBHO-CXEMAaTHYECKHE  CpPEACTBA UL
MPEJCTABICHUA CYIIECTBCHHBIX CBSI3€M W OTHOIICHWW, a TaKXe NPOTUBOPEUUH,
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UICTOYHUKAX;

— HaxXOJIUTh U NPUBOJUTH KPUTUYECKHE apryMEHThl B OTHOIIEHUM JEHCTBHI U
CYKIEHUW JPYroro; COJEpPKATECIbHO OTHOCHUTHCA K KPUTHYECKUM 3aMEUaHUsIM B
OTHONIICHHH COOCTBEHHOTO CYXKICHHS, pacCcMaTpuBaTh HX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 PaMKU YYEOHOro MpeaMeTa U OCYIIECTBIATH IeJCHAIPaBICHHBIN
MOKMCK BO3MOKHOCTH IIIMPOKOTO MEPEHOCca CPEJCTB U CIOCOO0B AEHCTBUSA;

— BBICTpaWBaTh WHIAUBUAYaJbHYI0 O0Opa30BaTEIbHYI0 TPACKTOPHIO, YUYUTHIBAS
OTPaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUYCHUS;

— MEHSTh U YAEP>KUBATh Pa3HbIC MO3ULINH B TIO3HABATEIBLHON JEATEIBHOCTH.

3. KoMMyHHKAaTHBHbIE YHUBEPCAIbHbIe Y4eOHbIe 1eiiCTBUSA

BrinmyckHUK HayuuTCS:

— OCYILIECTBJIATH JCJIOBYHO KOMMYHHKAIMIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3POCIBIMU (KaK BHYTPpU OOpa30BaTEIbHON OpraHu3alli, TaKk W 3a €€ MpeaeliaMH),
noa0uparh TApTHEPOB JJsi  JIETIOBOW KOMMYHHKAIIUH, WCXOAS U3 COOOpaKeHUi
pPEe3yIbTaTUBHOCTU B3aUMOJICUCTBHUS, a HE JINUHBIX CUMIIATUI;

— TpPHU OCYIIECTBIEHUU TPYMIOBOM pabOThl OBITh KaK PYKOBOJIWUTENIEM, TaK M
YIEHOM KOMaHIbl B pa3HbIX pojsix (TeHeparop uAEH, KPUTUK, HCIOJHUTEIb,
BBICTYNAIOLIUMN, SKCTIEPT U T. 1.);

— KOOPJMHUPOBATH U BBIMOJIHATH PabOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYATBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHHEM
aZIeKBaTHBIX (YCTHBIX M TUCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

— pacrno3HaBaTh KOH(PJIMKTOTEHHBIC CUTYAIlMU U MPEIOTBpaIiaTh KOHQIUKTHI 0 UX
aKTUBHOHM (ha3bl, BHICTpaWBATh JIETIOBYIO M OOpa30BaTEIbHYI0O KOMMYHHUKAIIMIO, u30eras
JTUYHOCTHBIXOIICHOYHBIX CY>KJICHUM.

1.3. Ilnanupyemble NpeAMeTHbIE Pe3yJbTAThl OCBOEHHsI Y4eOHOr0 mpeamera
«Xumus»Ha 06a30BOM ypOBHeE

B pesynbraTe nzydeHus yaeOHOTO mpeaMera « XMMHUS Ha YPOBHE CPEIHEro 00IIero
00pa30BaHUSBBINTYCKHUK HA 0230BOM YPOBHE HAYYUTCSH:

— pacKpbIBaTh Ha pUMEpaxX pPojib XUMUU B ((OPMUPOBAHUU COBPEMEHHON HAyYHOU
KapTHUHBI MUpa U B IPAKTUUECKOU IeSITEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUPOBATh HAa MPHUMEPAX B3AUMOCBI3b MEXAY XUMUEU U JAPYTUMHU
€CTECTBEHHBIMU HayKaMHU;

— pacKphIBaTh Ha MpUMEpPaX IMOJOKEHUS TEOPUH XUMHUYECKOro cTpoeHus A. M.
byrneposa;



— noHuMath pusnueckuii cmpich [lepuonnueckoro 3akona JI. . MenaeneeBa u Ha
€ro OCHOBE OOBSICHSATH 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX
MMM BEILIECTB OT DJICKTPOHHOI'O CTPOCHUSI aTOMOB;

— OOBSACHITH IPUYUHBI MHOTOOOpa3Usl BEIIECTB Ha OCHOBE OOIIUX MPEICTABICHHUI
00 UX COCTaBe U CTPOEHUU;

— MPUMEHSTh MPaBWJIa CHUCTEMAaTHYECKOW MEXIyHApOJHON HOMEHKIATYPhl Kak
CpeACTBa pa3IUdCHUS U UASHTU(DHUKAIIUYA BEIIECTB MO0 MX COCTABY U CTPOCHHIO;

— COCTaBJISITb MOJICKYJISIPHBIE W CTPYKTYpHBIE (POPMYJIbI OPraHUYECKHX BEIIECTB
KaK HocuTeneil nHopMaluu O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHATIECHKHOCTH K
ONpeAeICHHOMY KJIACCy COCMHEHHUI;

— XapaKTepHu30BaTh OPTraHUYECKUE BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOWMCTBAM,
yCTaHABIIMBATh MPUYUHHO-CICACTBEHHBIE CBS3M MEXIY JaHHBIMU XapaKTEPUCTUKAMHU
BEIIECTBA;

— TMPHUBOJUTH MPUMEPHl XUMHUUYECKUX PpEaKIMH, PaCKpBIBAIOIIUX XapaKTepHbBIC
CBOMCTBAa THUIIMYHBIX TMPEJICTABUTENCH KIACCOB OPraHMYECKUX BEIIECTB C IEIbI0 HUX
UICHTU(DUKAIIUUA U OOBSICHEHUS 001aCTH MPUMEHEHNS,

— TMPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKUX PEaKIUid Ha OCHOBE
3HAHUM O THUIMAX XHUMHUYECKOM CBA3M B MOJIEKYyJIaX pPEarecHTOB W HUX PEaKIMOHHOM
CIIOCOOHOCTH;

— WCIIOJBb30BaTh 3HAHUSA O COCTaBe, CTPOCHUM U XMMHUYECKHUX CBOMCTBAX BEIIECTB
JU1s1 6€301acHOTO IPUMEHEHHSI B TIPAKTUUYECKOM JIeATEIbHOCTH;

— TPUBOAMWTH NMPUMEPHI MPAKTUYECKOTO0 HCIIOJIL30BaHUS MPOAYKTOB IepepabOTKu
HepTM U TPUPOJHOTO Ta3a, BHICOKOMOJICKYJISPHBIX COCIUHEHHM (MOJMATHIICHA,
CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— TPOBOAMUTH OIBITHI IO PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB

— TJULEpPUHA, YKCYCHOM KHCIJIOTBHI, HEMPEACIbHBIX KUPOB, TIIOKO3bI, Kpaxmara,
OEJIKOB — B COCTaBE MHUILEBBIX MPOTYKTOB U KOCMETUYECKUX CPEACTB;

— BIIQJETh TpaBWJIaMU U TpHeMamu Oe3omacHoil paboTel Tpu pabore
XUMHUYECKHUMH BEIIECTBAMH M JIA0OPATOPHBIM 000PY/I0BAHHUEM;

— yCTaHaBIIUBaTh 3aBHUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUH U CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS OT PA3IUYHBIX (PAKTOPOB C IEIBIO OMPEICICHUS ONTHMATbHBIX
YCJIOBUM MPOTEKAHUSI XUMHUECKUX MPOIIECCOB;

— MPUBOJIUTH MPUMEPHI THAPOJIN3A COJICH B TOBCEIHEBHON KU3HH UEIIOBEKA;

— TPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B MPHUPOJIE,
MIPOU3BOACTBEHHBIX MPOIIECCAX U KUZHEACATECIHHOCTH OPTAaHU3MOB;

— TPHUBOJIUTH IPUMEPHI XUMHUECKUX PEAKITNN, PACKPBIBAIOIINX OOITHE XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIOB;

— MPOBOJMTH PAaCcUEThl HA HAXOXKJICHUE MOJICKYJISIPHON (hOPMYJIBI YTJIEBOIOPO/Ia 110
MPOJIYKTaM CTOpPAHUSI U MO €r0 OTHOCUTEIbHOMN IIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIMXB €r0 COCTAB;

— BJAAETh TMpaBwiamMu 0O€30mMacHOTO oOOpalieHuss ¢ €IKUMH, TOPIYHMH U
TOKCUYHBIMHU BEIIECTBAMU, CPEJICTBAMU OBITOBON XUMUU;

—  OCYHIECTBIIATH  TIOMCK  XHUMHYECKOW  HWHPOpPMAIMU 1O  Ha3BaHUSM,
UaeHTU(DHUKATOPAM, CTPYKTYPHBIM ()OpMYyJiaM BEIECTB;

— KPUTHUYECKH OIICHUBATh W WHTEPIPETUPOBATH XHUMHUYECKYI0 HH(OpMAIHIO,
COJIepIKAIlYIOCS B COOOIICHUSIX CPEICTB MaccoBoil mHpopmanmu, pecypcax HHTepHeTa,
HaY4YHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHHS €CTECTBEHHOHAYYHON KOPPEKTHOCTHU B IIEJISIX
BBISIBIICHHSI OIIMOOYHBIX CYXKJIEHUM U (POpMUPOBaHUSI COOCTBEHHOU MO3UITUH;



— TPEACTaBIATh MYTH pELIEHUs TII00aNbHBIX MPOoOJIeM, CTOSALUMX Tepes
YEJI0BEYECTBOM: 3KOJIOTMYECKHUX, JHEPIETUYECKUX, CBIPHEBBIX, U POJIb XMMUU B PELICHHUU
ATUX MPOOJIEM.

BoinyckHUK Ha 0230BOM YPOBHE IOJYYHUT BO3MOKHOCTh HAYYUThCH:

— WJUTIOCTPUPOBATh HA IIPUMEPAX CTAHOBJIEHUE U DBOJIOLMIO OPraHUYECKONM XUMHUHU
KAaK HayK{ Ha pa3JINYHbIX HCTOPUYECKUX HTANlaX €€ Pa3BUTHS,

— HCMOJb30BaTh METOJABl HAYyYHOI'O IIO3HAHUS TIPU BBINOJIHEHUU IPOEKTOB H
y4eOHO-UCCIEAOBATEICKUX 3aad IO HW3YYEHHUIO CBOMCTB, CHOCOOOB TIOJNY4YEHUS W
pacro3HaBaHusl OPraHUYECKUX BEIIECTB;

— OOBICHATH MPUPOAY U CIIOCOOBI 00pPa30BaHUSI XUMUYECKOM CBSI3U: KOBAJICHTHOMN
(monApHOM, HEMONSAPHOM), HOHHOM, METATMUYECKON, BOAOPOIHON C IECIBIO ONMpEeacICHUs
XUMHYECKOW aKTUBHOCTH BEILIECTB,;

— YCTaHABJIMBATh I€HETUYECKYIO CBA3b MEXKIY KIACCaMH OPraHUMYECKHUX BEILECTB
JUIsl 000CHOBAHUS MPUHIUIIAATIBLHOM BO3MOXKHOCTH TOJTYUYEHHSI OPTaHUYECKUX COeTUHEHUMN
3aJIaHHOTO COCTaBa U CTPOEHUS;

— HaxXOJUTh B3aUMOCBS3M MEXAY CTPYKTypod M (QyHKUMEH, OpUYMHON U
CJIe/ICTBUEM, Teopuei M (akTamMu TNpU aHAW3e MPOOJIEMHBIX CHUTyalluii U OOOCHOBAaHUU
MPUHUMAEMBbIX PEIICHHI HA OCHOBE XUMHUECKUX 3HAHUM.

2. Conep:kaHue yueOHOro npeamera
2.1. OcHOBBI OPraHUYeCKOl XUMHH

2.1.1. OcHOBHBbIC OHATHSI OPTAHUYECKOH XUMHH

[losiBieHne W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. lIpeamer u 3HaueHue
OpraHNYecKOW XUMUU. MecTo U 3HaUeHUEe OPraHuYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX
HayK. [lpuumHBl MHOrooOpa3usi OpPraHMYECKHX BEUIECTB. YIJIEPOJAHBI  CKeEJeT
OpraHuyeckor MoyeKkynbl. KpaTHOCTh XuMmu4eckod CBsa3U. OCOOCHHOCTh XUMHUUYECKHX
peakuuii opraHu4eckux coeauHeHui. CTpyKTypHash TEOpUsi OPraHMYECKUX COETUHEHUM.
XHWMHYECKOE CTPOCHUE KaK IMOPSAOK COEJUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTU. (OCHOBHBIE IOJIOKEHUS TEOPUH XHMHYECKOTO CTPOEHHsS OpPraHWYECKHX
coenquHenuit A. M. byTtiepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMUUYECKOT'O CTPOEHUS
monekyn. WM3omepuss u  wum3omepbl. Kiaccudukanus opraHMYECKHMX COCIUHEHUI.
VYrneBonopoabl M uX (YHKIHMOHAIBbHBIE Mpou3BoaHbIE. [loHSATHE O (YHKIIMOHAIBHOU
rpynne. ['omonorus. IlpuHuumnel  kjnaccuuUKalMM — OPraHUYECKUX  COEAMHEHHM.
CucremaTudeckass MEXJIyHApOJHAs HOMEHKJIATypa W TMPUHIIUIBI 0O0pa30BaHMs Ha3BaHUI
OPraHUYECKUX COCAMHEHHM.

demoncrpanum. 1. Pasnoxenue caxapa. 2. Kojnekius OpraHM4e€CKHUX BEIIECTB U
MarepuaioB. 3. Moaenu OpraHu4ecKux MOJIEKYII.

2.1.2. YraeBogopoasbl

Aakanbl. ['omonornueckuil psif ankaHoB. ['omosoru. M3oMepusi 1 HOMEHKIATypa
ankaHoB. PU3NYECKHE CBOWCTBA AIKAHOB U 3aKOHOMEPHOCTH UX W3MEHEHHS.

XUMHUYECKUE CBOICTBA (Ha MpUMepe MeTaHa M JTaHa): pEeaKUuu 3aMEeIleHUs
(ramoreHnpoOBaHKE), AETUIPUPOBAHUS KAK CIIOCOOBI MOYUEHUSI BAKHEHUIIINX COSTUHEHUN B
OpraHWYEeCKOM CHHTE3€, TOPEHUE METaHa KaK OJMH W3 OCHOBHBIX MCTOYHUKOB TEIUIa B
MPOMBIIIJIEHHOCTH U OBITY, TUpoJin3. HaxoxaeHue B mpupo/ie ¥ MPUMEHEHHUE aTKaHOB.

AJukenbl. ['oMmonormueckuii psn ankeHoB. HomeHknartypa ankeHoB. M3omepus
YTJIEPOIHOTO CKEJIETa U MOJIOKEHUSI KPATHOU CBSI3M B MOJIEKYJIaX aJIKEHOB.

dusnuecKkue CBOMCTBAa aJIKEHOB. XUMHUYECKHE CBOMCTBA (Ha MpUMEpE OSTUJICHA):
peaxkuuu MIPUCOETUHEHUS (ramorenupoBaHue, TUAPUPOBAHHUE, rUApaTanus,
THJIPOTAJIOTeHUPOBAHME) KaK CHoco0 ModydeHUs (PYHKIUMOHAJIBHBIX IPOU3BOJIHBIX
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YIJIEBOJOPOJOB, ropeHus. Peakuuum mnpucoeavHEHUss K romosioraM sTwieHa. lIpaBuio
MapkoBHukoBa. [lonuMepusanus 3TuaeHa KAk OCHOBHOE HAIIPABICHHUE €70 UCIIOIb30BAHMS.
[TonuaTHiIeH KaKk KPYNHOTOHHAXKHBIA IMPOJYKT XMMHUYECKOro mnpousBonactsa. [lomyuenue
ATHJIEHA B MPOMBIILIEHHOCTH (AETUAPUPOBAHUE 3TaHA) M B JlabopaTopuu (IeruapaTanus
sTa”ona). [I[pumenenue stunexa.

AukagueHbl M Kaydyyku. [loHdarue o0 ankagueHax Kak yrieBOJOpOJax C IABYMs
nBOMHBIMU CBsi3siMU. [lonumepusanus auBuHmiIa (Oyraanena-1,3) kak cnocod MoNydeHUs
CUHTETUYECKOr0 Kayudyka. HaTypaJbHbIi W CHUHTETHYECKUM Kayuyykd. BynkaHuzanus
kKayuyka. Pe3una. IIpumenenne kaydyka u pe3uHsl.

Aakunbl. ['oMonorumdeckuii psin ankuHoB. HomeHnkiarypa ankuHoB. M3omepus
YIJIEPOJHOTO CKEJIETa U TOJIOKEHUS KPaTHOM CBSI3M B MOJIEKYyJie ajJKUHOB. Puznueckue
CBOICTBAa aKMHOB. XHUMHUYECKHME CBOWCTBa (Ha MpUMEpEe aleTUJIeHa): peakUuu
IpUCOEANHEHUS (TaJIOT€HUPOBAaHNE, THIPUPOBAHUE, THApPATALUs, THAPOTraJOreHUPOBAHUE)
KaK CIoco0 MOJy4YyeHUs TOJUMEPOB U JIPYTUX MOJIE3HBIX MPOJYKTOB, TOPEHUE alleTHIeHA
KaK MCTOYHHUK BBICOKOTEMIEPATYpHOIO IIJJAMEHU JJIsI CBapKd M PE3KU METaJuIoB,
nuMepusanus u tpumepusanus. [lonydenne anerunena. [Ipumenenue anernieHa.

ApeHbl. beH3011 Kak NpeICTaBUTENb apOMaTUYECKUX YriaeBogopoaoB. dusnyeckue
cBoiicTBa OeH30Ja U TONyoJa. XUMHUUYECKHE CBOMCTBA: PEaKIMK 3aMElIeHus B O€H30IbHOM
Kosblle (TaJOr€HUPOBAHME, HUTPOBAHHUE, AIKWIMPOBAHUE) KaK CIOCOO IONTy4YEHUS
XUMHUYECKUX CpEACTB 3alllUThl pAcTeHUl, MpUCOeIUHEHUs (TUAPUPOBAHUE) Kak
JTI0Ka3aTeIbCTBO HEMPEIEIHHOT0 XapaKkTepa OEH30J1a, peakluy 3aMenieHus] B OOKOBOH 1ienu
(Ha TpuMepe TOyoJia), TOPEHHUs, OKHUCIeHus Toiyona. llpumeHenwe OeH305la M €ro
TOMOJIOTOB.

demoncrpanuu. 4. bpoMupoBaHue rekcaHa Ha cBery. 5. ['opeHue meraHa, STUJICHA,
anietwiieHa. 6. OTHOILEHWE MeTaHa, JTHIIEHA, aleTHwieHa U OeH3olla K pacTBopam
nepMaHraHata kanusu OpomHoil Bozae. 7. llonmydeHue sTuiieHa peakuMen Aeruaparanuu
ATaHOJAa, alleTUIeHa — TUIPOIN30M KapOuaa KajabIusl.

JladbopaTopHuble onbIThl. 1. CocraBieHue Mojeneil ankaHoB.2.B3aumonelicTBue
ankaHoB ¢ 6pomoM.3. CocTaBiieHUEe MOENCH HelpeleIbHbBIX YTIeBOJOPOIOB.

KounrpoJsbHas padora Ne 1. «YrieBonopoap».

2.1.3. KucJiopoa- u a3oTcojiep:kamnue OpraHudeckue coeIuHeHust

Couprel. Knaccudukanus, HOMEHKIATYpa, U30MEpHsl CIUPTOB. [ OMosOrHUecKHii
pAl TpEeAcNbHBIX OJHOATOMHBIX CHOUPTOB. MeETaHON W O3TaHON Kak NPEICTABUTEIN
IPEACIBHBIX OJHOATOMHBIX CHUPTOB. Dusnueckne CBONCTBA CHUPTOB. XHUMHUYECKHE
CBOICTBa (Ha NMpUMepe METaHOJa W 3TAaHOJA): B3aUMOJEHCTBUE C HAaTPHEM Kak CIOCO0
YCTAHOBJICGHUS! HAJIMUUsl THUAPOKCOTPYMIBI, PEAKIMs C raJOreéHOBOJOPOJAaMH KaK CHoco0
MOJIYUEHUS PACTBOpUTENEH, AEeruaparanus Kak Ccroco0 NOJyYeHUs DSTUJIEHA, DPEaKIUs
ropeHus (COUpPTHl Kak TOIJIMBO), OKUCIIEHHE B anplerul. [lonyuenue MeTaHona u3 CUHTE3-
raza W oTaHona (OpoXXKEHHE TIIOKO3bl, THIApATalUsl JTUJICHA, MLIENIOYHOW THAPOIU3
rajorensTana). [Ipumenenue meranona u staHona. dusnonaornyeckoe JeHCTBUE METaHOJA
Y OTaHOJIAa HAa OPraHMW3M YeEJIOBEKA. OTWICHIJIMKOJIb M TJIULUEPUH KakK IPEICTaBUTENIN
IIPEACIIBHBIX MHOIOATOMHBIX CIUPTOB. llosydeHue JTUIEHIVIMKOIIS OKUCICHUEM JTHUIICHA
BOJHBIM pAacTBOPOM I€pMaHraHatra kKaiaus. @PU3NyYecKue CBOWCTBA OJTUJICHIVIMKOISA U
INIALIEepUHAa. XUMHUYECKHE CBOWCTBA MHOIOATOMHBIX CIIMPTOB: pEAaKIUU C HaTpHUEM,
rajJjoreHOBOAOPOAAMH, Aa30THOM KHUCJIOTOM. HwutporimumepuH u  €ro pasioxXcHHE.
KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE AJI paclo3HaBaHUs
[NILIEpUHA B COCTaBe KOCMETHYECKUX  cpeactB. [Ipakthdeckoe  mpuUMEHEHHE
STUJICHTJIMKOJIS U IIULEPUHA.
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®enoua. Ctpoenue Mosekyinbl ¢enona. dusznueckue cpoiicTBa ¢eHona. Bzaumuoe
BJIMSTHME aTOMOB B MOJIEKYe (peHosia. XMMHUYECKHe CBOMCTBA: B3aUMOJICHCTBHE C HATPUEM,
THJIPOKCUAOMHATPHs, OpOMOM, pa30aBiIeHHOM a30THOM kucioToi. KauecTBeHHbIE peakuuu
Ha ¢enon. [Ipumenenue penona. TokcuuyHOCTh (heHOA.

Anbaeruabl U KeToHbl. KapOoHwibHas U anmpaeruaHas rpynmbsl. Homenknatypa
aNbJCTUIOB U KETOHOB. MeraHans (opManpiaerua) u dTaHalb (aleTaldbACTHUl) Kak
NpPEACTAaBUTENN MPEACIbHBIX albJeruA0B. AIETOH KaK MpeACTaBUTEIb KETOHOB.
duznyeckue CBOMCTBA allbJIETHI0B U KETOHOB. XMMHUECKHE CBOMCTBA (peaKkius OKUCICHUS
B KHCJIOTY U BOCCTaHOBJIEHUS B cUpT). KauecTBeHHbIE peaKIMu Ha aJIbJACTUIHYIO TPYIIITY
(peakiusi «cepeOpssHOTO 3epKaniay, B3aumojaecTBue ¢ ruapokcuaom meau (II)) m mx
NpUMEHEHHE Ji1 OOHapyKEHUs MPENeNbHBIX albJETHIOB B IMPOMBIIUICHHBIX CTOYHBIX
Bojax. ToxcmunocTteanpaernnoB. llomydenune anbnerngoB u  KeTOHOB. IIpuMeHeHwme
dopManbpaernaa, aeTaabAeruia U aleToHa.

KapGonoBbie kucaorbl. KapOokcunbHas rpymnmna. HoMmeHkiatypa 0ZHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. DU3nueckre cBoWcTBa KapOOHOBBIX KUCIOT. MypaBbUHAS U YKCYCHAas
KUCIIOTHI KaK TMPEICTaBUTEIN TMPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCJOT.
[IpencraBnenue o6 apomaTudeckux (OeH30MHAs), HEMPEIEIbHBIX (aKPUIIOBAasi, OJICMHOBAs ),
TUKapOOHOBBIX (I[aBeieBasi), THAPOKCUKAPOOHOBBIX (MOJOYHAS, JIUMOHHAS) U BBICIIUX
KapOOHOBBIX (MaJbMUTUHOBAsE M CTEapUHOBAas, OJIEMHOBas) KucioTtax. llomyueHue
KapOOHOBBIX KHUCJIOT (OKHCIIEHUE aJbJAETU0B, IEPBUUHBIX CIIUPTOB, TOMOJIOTOB OEH30I1a).
Crenuduueckue crnocoObl TMONYYCHHs] MYPAaBBUHOM M YKCYCHOM KHCIOT. XUMHUYECKUE
CBONMCTBA (Ha MpUMEpPE YKCYCHOM KUCIIOTHI): PEAaKI[UU ¢ METaJIJIaMU, OCHOBHBIMU OKCHJIaMH,
OCHOBAHMSIMM M COJISIMH KaK IMOJTBEPKICHUE CXOJCTBA C HEOPraHUYECKMMH KHCIOTaMHU,
peaxius 3TepuUKaIi Kak croco0 MOJydeHus: CIOXKHBIX 3(DUPOB, TAIOTEHUPOBAHHE TI0 0
-yriepogHomy atoMy. [IpumeHnenrne MypaBbHHOM, YKCYCHOM U O€H30MHON KHUCIIOT.

Caoxunbie 3¢pupbl. CroxxHble 3QUPbI KaK NPOAYKTHI B3aUMOJEHCTBUS KapOOHOBBIX
KUCIOT co cnupTamu. HoMmeHkimatypa cinokHbIX 3QupoB. ['Maponn3 cloXHBIX 3(pHUpPOB.
[Ipumenenne  ClIOXHBIX OSQUPOB B  MEAWIMHE, TMHIIEBOW u  mapdromepHOn
MPOMBILIJIEHHOCTH, B IOJIy4Y€HUHU MOJIMMEPHBIX MAaTEPUATIOB.

Kupbl. XKupel kak cioxxsbie 3(QUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHCJIOT.
PactutenbHble U JKUBOTHBIE KUPBI, UX COCTaB, pa3iiMuue B CBOMCTBax. I'maporeHusanus
JKUPOB, COCTOSIIIUX M3 OCTATKOB HEMPEAENIbHBIX KUCIOT. Pacmo3HaBaHWE pacTUTEIbHBIX
JKMPOB Ha OCHOBAHMH MX HENPEJEIBbHOTO Xapakrepa. ['maponu3 uinm oMpuUIeHUE )KUPOB KaK
Croco0 MPOMBIIIJIEHHOTO TIOJYyYEHHUsl COJIe BBICIIMX KapOOHOBBIX KHCIOT. IIpuMeHeHue
xkupoB. OyHKIMKU XKUPOB B OpraHu3Me. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moroiue cBOMCTBa MbLIA.

Yraesoabl. Knaccudukarus yrieBomoB. HaxokneHue yrieBoJoB B MPHUPOJE.
OyHKIMU YIVIEBOAOB B PACTUTENIBHBIX M KUBOTHBIX opranu3Max. dorocuHrtes. [mrokosa
KaK IpeICTaBUTENb MOHoOcaxapuJoB. Dusznueckne CBOMCTBA TINIOKO3bl. [JrOKO3a Kak
aNBACTUIOCTIUPT: peakiuu ¢ ruapokcunoM meau (II) m aMMuayHbBIM PAcTBOPOM OKCHA
cepedpa (I). Bpoxenue riaoko3bl (MOJIOYHOKHUCIIOE U CIUPTOBOE). 3HAUECHHUE W TPUMEHEHHE
TJTFOKO3BL.

Caxapo3a. Caxapo3a Kak MpeACTaBUTENb JucaxapujioB. [Haponu3 caxaposbl.
CBoiicTBa M IPUMEHEHNE Caxapo3bl.

Honucaxapuabl. Kpaxman, wemnono3a W NIMKOTEH Kak — MPEICTaBUTEIN
nosmcaxapusoB. Kpaxman, meyuirono3a U TJIMKOTEH KakK OWOJIOTHYECKHE IOJMMEPHI, HX
CTpoeHue. XHMMHUYECKHE CBOMCTBA Kpaxmalla M LEJUTI0N03bl (TUAPONIN3, KayecTBEHHas
peakius ¢ M0JIOM Ha Kpaxmaj U ee MPUMEHEHHE JJisi OOHapyKeHHsI Kpaxmalia B MPOYKTax
nutanus). [I[puMenenne u Oroaoruueckast poJib MoJarcaxapuoB.
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Amunbl. CTpoeHHE U CBOMCTBA aMMHOB. AMHUHBI KaK OPraHMYECKHE OCHOBAHHS.
Oco0eHHOCTH aHUJIMHA U €r0 XMMUYECKHE CBOMCTBA (B3aUMOECHCTBUE C CONSTHOM KUCIOTOM
u OpomHOI Bojoi). Peakius ropenust amuHoB. [lonydenne amuHoB. [lonyuenue aHmiIMHa
no peakiuu H. H. 3ununa. [Ipumenenne aMruHOB.

AMUHOKHCJIO0THI. COCTaB 1 HOMEHKJIaTypa aMUHOKHUCIIOT. [ IMIIMH, ajJaHuH, BaJluH,
LHUCTENH, CEpUH M (EHUJANAHMH KaK MPEICTAaBUTEIN MNPUPOAHBIX aAMUHOKHUCIOT.
®duznyeckue CBOWCTBA AMUHOKHUCIOT. AMHMHOKHCIOTBHI Kak aM(OTEpHbIE OpraHu4YecKue
coelvMHEHUs (B3aMMOJIEHCTBUME C IIeJoYaMH ©  Kuciotamu). llenTunHas — cBs3b.
O6pa3zoBanue noaunentu10B. OOHapykeHHEe OEIKOB C TOMOIIBbIO KaueCTBEHHBIX (I[BETHBIX )
peakuuii. buonoruueckoe 3HauUeHUE O.-aMHUHOKHUCIOT. O0JIacTH MPUMEHEHUsT aMUHOKHUCIIOT.

Bbeaku kak npupoansie ouonoaumepsnl. CoctaB u ctpoeHue 6enkoB. [lepBuunas,
BTOpUYHAs, TPETUYHASI U YETBEPTUUHASI CTPYKTYpPHI Oesika. XUMUYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, JAeHarypauus, ropeHue. buonormueckume ¢ynkuun Oenkos. IIpeBpamenus
OENKOB MUIIM B OPTaHU3ME.

HNpentudukanuss OpraHuvYecKHX coeauHeHuil. ['eHeTuyeckas CBA3b MEXAY
KJIACCAaMM OPraHUYECKUX COCAMHEHUM. TUIbl XMMHYECKHMX pEaKIuid B OpPraHWYECKOU
XUMUHU.

JemoncTpanmu. 8. OkucieHue 3taHona B anbaerul. 9. KauecTBeHHble peakuu Ha
MHOTroatoMHble cupThl. 10. PacTtBopuMocTh (heHona B Boje Mpu OOBIYHOM TeMIlepaType U
npu HarpeBaHuu. 11. Ilonyuenue denonsta Harpus. 12. OcaxaeHue gpeHosa U3 pacTBOpa
denonaTa HaTpus TOX JAecTBHEeM yriekucioro rasa. 13. KauecTBeHHble peaknuu Ha
denon. 14. Peakmus «cepebpsHoro 3epkanay. 15. OkucieHne riroKo3bl THIPOKCUIOM MeIu
(IT). 16. KauecTBeHHas peakiusi Ha Kpaxmain. 17. Peakiusa anununa ¢ 6pomHo#t Bogoi. 18.
Komnexkuust amunokucior.19. JlokazaTenbcTBO Hanuyus (QYHKIHOHAIBHBIX TPYIMIl B
pactBopax amuHOKuCTOT. 20. PacTBopenue u ocaxaenue OenkoB. 21. [[BeTHbIe peakiuu
0enkoB. 22. 'opeHre NTUYBETO Nepan MEPCTIHON HUTH.

JlabopaTopHbie onbIThI. 4. CBOICTBA ATUIOBOTO cnupTa. 5. CBOMCTBA IIMLEPHUHA.
6. CBolicTBa yKCYCHOM KHCIIOTHI. 7. CBoiicTBa OeH301HOM KUCHOTHL. 8. ['uaponus acnupuHa.
9. CpotictBa rmoko3bl. 10. [[BeTHBIE peakiiy OETKOB.

KonTpoabHass padora Ne 2. «Kucnopon- u azorcoaepkaliue OpraHUYECKHe
BELIECTBA.

2.1.4. BbICOKOMOJIEKYJ/JISIPHbIE BellleCTBA

IlonsaTne o mnonumepax. MakpoMonekyna, CTPYKTYpHOE 3BEHO, CTEIICHb
noJiMMepu3annd, MoHoMep. ['omomomumepsl u  comonuMmepsl. l[lommmepusanus u
MOJIMKOHACHCAIMsI KaK METOJbl MOJy4deHusl mnonumepoB. COBpeMEHHbIE MOJIMMEPHbBIE
Marepuaibl. [lnacTmacchl (MONMMATUIIECH, MOJUIIPONWICH, MOJIUCTUPO, MOJIUBUHUIXIOPU,
nojgusTHIeHTepedTanar). BomokHa mNpupoaHble, UCKYCCTBEHHbIE (6UCKO3d, alleTaTHOE
BOJIOKHO) U CUHTETHYECKHE (KalpOH, HAWIIOH, JaBcaH). DnactoMepsl. Kayuyk npupoaHsblii
U CUHTeTHUYeCKui. Bynkanuzanus kayuyka. Pesuna u 200HHT.

Hemoncrpanun. 23. Komekuuu miactMacce, 37aCTOMEpPOB, BOJIOKOH. 24. ['openue
LEJUTYJIOHU1A.

JlabopaTopHbie onbIThl. 11. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K PacTBOpam
KHUCJIOT U IIeJI0YE.

2.2. TeopeTnuecKkue OCHOBbI XUMHH

2.2.1. BemectBo

Crpoenue BeuiecTBa. BaxkHeliive NOHATHSI XUMHUU: aTOM, MOJIEKYJIa, OTHOCUTEIbHAs
aTOMHasi Macca, OTHOCHUTEJIbHAs MOJIEKYJIsIpHas macca, KOJIMYECTBO BEILIECTBA, MOJSpPHas
Macca BemecrBa. IIpocteie W cioxHble BemecTtBa. MeTalibl M HEMETAJUIBL.
Heopranuueckue ¥  OpraHMyeckue  BeLIECTBA. BemiectBa  MOJEKYISIPHOIO U
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HEMOJIEKYJISIpHOTO cTpoeHusd. CoBpeMeHHas MOJENb CTpOeHus aroMa. fAnpo aroma.
[Iporonsl. Heiitponsl. M3otombl. Atomuas opburtanb. S-, p-, d-, f-opburamm. Ctpoenue
AIIEKTPOHHBIX 000J0YeK aToMa. OJJEeKTpoHHas KoHpurypauus aroma. OcHoHoe u
6030yorcoennble cocmosinus amomos. Kinaccudukanus XUMHUECKHX 3JIeMEHTOB (S-, p-,d-
aneMeHThI). OCOOCHHOCTH CTPOSHHS YHEPTETHUECKIX YPOBHEH aTOMOB (-3J1eMEHTOB.

Ilepnognueckas cucremMa xumudeckux odiemeHtoB [ M.  Menneneesa.
[Tepnognuecknit 3axkoH /. 1. Menneneea. ®uszndeckuid cMmbica [lepuoanueckoro 3akoHa
. . Menneneesa. IIppuunHbl 1 3aKOHOMEPHOCTH HU3MEHEHUs CBOWMCTB JJIEMEHTOB U HX
COeIMHEHUM (BBICIIMX OKCHIOB M THIPOKCUJIOB) MO NeprojaM u rpymnnam lleproanueckoit
CUCTEMBI (Ha MpUMepE SJIEMEHTOB MAJIbIX MTEPUOJIOB U TIIaBHBIX MOJATPYII).

DNEeKTPOOTPULIATETLHOCTh. THIBI XUMHYECKOW CBSI3U (KOBaJIGHTHAsl, HWOHHAas,
MeTtayuindeckas). KoBasieHTHast CBsA3b (HEMOJIApHAS U MOJSpHAs ).

OOMEeHHBIN U TOHOPHO-AaKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H.
Honnast cBsi3b 1 MexaHU3M ee 0OpazoBaHusa. Metamnndeckas cBsi3b. Kpucraminueckue u
amopgHule BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK (aTOMHAas, MOJEKYJspHas,
WOHHAs, MeTauinueckas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KpUCTAIITUYecKo pemietku. Bomopoanast cBsi3b. [IpuumHBI MHOT0OOpa3usi BEIIECTB.
PactBopbl. PacTBOpMMOCTH TBEPIIBIX BELIECTB, KUJIKOCTEW M ra30B B Boje. HacklleHHbIe,
HEHACHIIIICHHBIE U TIEpPECHINIeHHbIe pacTBOPHI. [loHsTHE 0 KpucTamuioruaparax. CrnocoOsl
BBIPXXCHUSKOHIICHTPAIIMHN PacTBOPOB. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

DONEKTPOIUTHYECKAasT AUCCOIUAIUS. OJIeKTPOIUThl. MOHBI (KaTHOHBI U AHHOHBI).
Crenenp auccormaiui. CHIbHbBIE U cla0bIe SJIEKTPOIUTHI, OCOOCHHOCTh MX JUCCOIUAINH.
OmnpeneneHne BaKHEWIUX KIACCOB HEOPTaHWYECKUX COCAUHEHUN (OKCHUIIOB, KHCIOT,
OCHOBAaHUU W COJIeH) B CBETE TEOPHUM DIICKTPOJMTUYECKON nuccomuanuu. Jlucconuanus
BoAbl. KuCIOTHOCTH cpenpl (KHCIIOTHAs, HEWTpajdbHas U LIEJo4YHas cpena). Bogopoansiii
nokazatenb. pH pacTBopa Kak TOKa3aTenb KUCIOTHOCTH cpeabl. MHAMKaTopsl
(YyHUBEpCAIbHBIN, JTAKMYC, METHJIOPAHX U PeHOIPTATCHH).

2.2.2. XuMu4ecKkue peakuuu

VYpaBHEHHsSI XMMUYECKUX pPEaKIUMUd W pacyeTbl O HUM. PacdeT MOJSIpHOM Macchl
BeIlleCTBA. BbIUMCIEHUS 1O XUMHYECKHM YpPaBHEHUSM KOJHWYECTBa, 00BEMa, MacCChI
BEIIECTBA [0 KOJMYECTBY, OOBEMYy, Macce€ pEareHToOB WU TMPOJYKTOB PEaKIIUU.
XUMHYECKHE peakluu. ['OMOreHHble U reTeporeHHble peakiuu. CKOpOCTh peaklvu, €e
3aBUCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB: MPHUPOJLI PEATUPYIONIUX BEIIECTB, KOHIICHTPAIIUH
pearupyomux BEIIECTB, TEMIEPATyphbl, IJIOMIAAN PEAKIIMOHHOW MOBEPXHOCTH, HATHYHS
karanuzaTopa. Katanus. Posp kaTannm3aTopoB B MpUPOE U MPOMBILIJIEHHOM MTPOU3BOJICTBE.
OO6paTuMOCTh peakinuii. XHUMHUYECKOE pPaBHOBECHE M €ro CMEIIEHHWE I10J] JCHCTBHEM
pa3nuuHbIX (PaKTOpPOB (KOHIICHTpAIUs PEareHTOB WM MPOAYKTOB pEaKIuu, JaBJICHUE,
TeMIiepatypa) JJisl Co3JaHusl ONTUMAIbHBIX YCIOBHUI MPOTEKAHUS XMMUYECKUX MPOLIECCOB.
[Tpunnun Jle [larense.

Peakiiuu B pacTBopax dNEKTpoJWTOB. Peakiiunm HOHHOTO oOOMEHa. YcCIoBUSA
MpPOTEKaHUs peakiuid HoHHoro oOmeHa. KauectBeHHwsie peaknuu. [lonstue 00
AHAJIMTUYECKON XUMUHU.

I'mpponmus coneit. I'maponus mo KaTvuoHy, IO aHUOHY, IO KaTHOHY U IO aHUOHY.
Peaxius cpeqpl BOJHBIX pacTBOpPOB cosiel. OOpaTuMblii 1 HEOOpPATUMBIN THIPOJIU3 COJICH.
3HaueHue TUApoNM3a B OHMOJOTHYECKMX OOMEHHBIX mporeccax. OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHbIE peakiuu. [Ipornecchl OKUCIEHUs U BOCCTaHOBJIEHUA. OKUCIUTENb U
BOCCTAHOBUTENb.  THNHUYHbIE  OKUCIAUTEIW W  BOCCTaHOBUTENU. OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC  PEAKIMU B  TPUPOJE, TMPOU3BOACTBEHHBIX  MpoOIECcax W
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KU3ZHENIEITEIIbHOCTH OPraHu3MOB. OJEKTPOJIM3 pacTBOPOB M paciuiaBoB. lIpumeHeHue
AJIEKTPOJIN3a B IPOMBIIIIIEHHOCTH.

Hdemoncrpaunu. 25(1)1. Paznuunbsie dopmer Ilepuogmdeckoit cucremsr 1. .
Menneneea. 26(2). Ilomyuenune u nepekpuctammusanus wonuaa ceuHma (II) («3omoToit
noxap»).  27(3). Oddexr  Tungans.28(4).  DIEeKTpONPOBOAHOCTH  PacTBOPOB
ANIEKTPOIUTOB.29(5). 3aBUCUMOCTD CTENEHU AIIEKTPOJIUTUYECKON JMCCOLMALMU YKCYCHOM
KHUCJIOTHI OT pa30aBieHust pactBopa. 30(6). Onpesenenrne KUCIOTHOCTH CPEIbl ¢ TOMOIIBIO
yHuBepcanbHoro unHaukaropa. 31(7). Ilpumepsl peakiuii MOHHOro oOMEHa, HIYIIUX C
oOpa3zoBaHueM ocajika, raza win Boabl. 32(8). ['maponu3z coneit. 33(9). MenHo-IIMHKOBBIM
rasibBaHnuyeckuil amemMeHT. 34(10). 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOJBI BEIIECCTB
Ha MpUMEPE B3aUMOJACHCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBOW KOHILIEHTPALIMH C
OJIMHAKOBBIMU KycOYKaMHU(TpaHyJIaMH) IIUHKA U OJIMHAKOBBIX KYCOUKOB PAa3HBIX METAJIOB
(Marausi, IIMHKA, XKeJe3a) ¢ pacTBOPOM COJISIHOM KUCIOTHL. 35(11). 3aBUCHMOCTb CKOPOCTH
peakiuu OT KOHLEHTpAlUU pEearupyrolux BEIIeCTB M TEMIIepaTypbl Ha IpUMeEpe
B3aMMOJICHCTBUSL PACTBOPOB CEPHOM KHCIOTHI C pacTBOpamMH THOCYJIb(haTa HaTpuUs
pPa3IMYHON KOHILEHTpaUuu U Temneparypnl.36(12). 3aBUCHMOCTh CKOPOCTH PEAKIMH OT
KaTajln3aTopa Ha IpUMEPE Pa3I0KEeHHs IEPOKCU]IA BOJIOPOA C MOMOIIBI0O HEOPTaHUYECKUX
KaTaJu3aTOpOB U MPUPOJHBIX 0OBEKTOB, COICPKAIINX KaTanasy.

JladopaTopuble onbIThl. 12(1). Bomopoansiii mnokazatens. 13(2). Ilpusnaku
NPOTEKaHUs XUMUYecKUX peakiuil. 14(3). YcnoBus nporekanus peakiyuii MOHHOro oOMeHa.
15(4). KauectBennsie peaknun. 16(5). OKkucianTenbHO-BOCCTAaHOBUTEIbHBIE peakuuu. 17(6).
CkopocTtb xumudeckoit peakuuu. 18(7). Xumudeckoe paBHOBECHE.

Koutpoasnas pa6ora Ne 3(1). «BemectBo. Xumudeckue peakmuu».l B ckoOkax
yKa3zaHa Hymepauus 1 11 kiacca.

2.3. Heoprannuyeckasi XuMust

Krnaccudukanus Heopranuyeckux BemiecTB. [IpocTble BemiecTBa — HEMETAUIbI.
@u3nyecKue CBOMCTBA HEMETAUIOB. AJUIOTponHs. XUMHUYECKAE CBOMCTBA HEMETAJUIOB Ha
npuMepe ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOKMCTBA BOJAOPOIA, KUCIOPOa,
raJloreHoB, cepbl, a3ora, (ocdopa, yriepona, kpeMHus. B3zanMopeilcTBue ¢ MeTaiamu,
BOJIOPOJIOM M APYrMMH HemeTauiamu. HemeTannbl kak TunuyHble okuciautenu. CBoiicTBa
HEMETAJUIOB KaK BoccTaHoBHUTENEH. [IpocThie BemecTBa — MeTauibl. [lomoxenne metaninos
B [lepuonnueckoii cucreme. duszndueckue cBoicTBa MeTauioB. OOIKe CBOMCTBA METaJLIOB.
CmaBel. XMMHUYECKHE CBOMCTBA METAIIOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
METaJJIOB TJIABHBIX M MOOOYHBIX MOATPYMI (MeJb, jkene30). B3aumoaeiicTBue MeTamioB ¢
HEMEeTaJUlaMHi, BOJIOM, KHCJIOTaMM U pacTBOpaMu coJied. ODJNEKTPOXUMHYECKUU psij
HanpsbkeHnd MetaiioB H. A. bekeTtoBa (ps cTaHIApPTHBIX 3IEKTPOJHBIX MOTEHIMAJIOB).
Oxkpacka IUIaMEHHM CO€IMHEHUsSMHU MeTaiioB. Kopposus MeTamioB Kak OKHCIUTEIbHO-
BOCCTAHOBHTEIBHBIN Mporecc. Buapl koppo3un. CrocoObl 3alUThl METAJUIOB OT KOPPO3HH.
Meramusl B npupone. Ilomyuenume wmertamuioB. Mertamnyprus. YepHas W nBeTHas
MeTayprusi. [Ipou3BoaCTBO UyryHa, amfOMUHHMSL.

Jemoncrpaunu. 37(13). BzaumopeiicTBue OpOMHOM BOJBI C HOAHWJAOM KaJwsl.
38(14). BzaumopeiictBue amtoMuHus ¢ uomom. 39(15). BsaumoneiicTBue Memu C
KOHIEHTPUPOBAHHOM a30THOM Kucnotoil. 40(16). AnromorepMmusi.

JladopaTopubie onbIThl. 19(8). O3HakoMIIeHHE cO cBOMCcTBaMHU HemeTauioB. 20(9).
BeiTecHenune ranoreHoB U3 pacTtBopoB ux coieil. 21(10). O3HakoMieHue co cBoiicTBaMuU
MeTasuioB U cuiaBoB. 22(11). Okpacka miaMeHu COJISIMU METaJUIOB.

2.4. Xumus ¥ )KU3Hb

HayuHbie mpUHIUIBI OpraHU3alMi XUMUYECKOTOo Mpou3BojcTBa. [Ipou3BoncTBO

CepHOM KHUCIOTHI. XUMHs U 3HepreTuka. [Ipuponusie nctounuku yriaeBogopoaos. Hedrs,
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ee coctaB u mnepepabotka. [leperonka u kpekunr HedTtu. Hedrenpoaykrel. [lonsitue o
nuposnze u pudopmunre. OxranoBoe ynciao OensuHa. OxpaHa OKPYKAIOIIEH Cpenbl mpu
HedTenepepabOTKe W TPAHCIOPTUPOBKE HEPTENpPOoAYKTOB. I[IpuponHbIi W MOMYyTHBIN
He(TAHON Ta3pl, MX COCTaB W HCIOJNb30BaHUE. ToOmIuMBO, ero BuJbl. TBepabie BUIbI
TOIUIMBA: JIPEBECUHA, JPEBECHBIN, OYphli M KaMEHHBIM yroib, TOpd. AJIbTepHATHUBHBIC
HMCTOYHUKHU SHEPTUH. XUMHUS U 3I0pOBbe. XUMHS NMUIIH. PanimoHanbHOE NUTaHHKE.

JlexapctBeHHble cpeacTBa. [loHsTue o dhapmaneBTHYECKON XUMUHN U (PapMaKOJIOTHH.
JlexapcTBa: MPOTHBOBOCHATIUTENbHbBIE(CYIb(aHUIAMUIHBIE Tpenaparbl, aHTUOMOTUKH),
aHAJIbI€TUKW HEHApKOTHYECKHE (acHUpUH, aHAJIbIUH, MapaleTamoll) U HapKOTUYECKHE,
BSDKYIIUE CPEACTBA, cTepouaHble. 'opMOHBI. DEpPMEHTHI, BATAMUHBI, MUHEPAJIbHBIE BOJBI.
[TpoGnembl, cBsI3aHHBIE ¢ TPUMEHEHHEM JIEKapCTBEHHBIX MpernapaTtoB. BpeaHble MpuUBbIYKU
U (aKTOphl, pa3zpyliarolue 310poBbe (KypeHHE, YNOTpeOJIeHHE aJIKOrojisi, HapKOMaHHUs).
KocmeTrnueckue u napdromepHbie CpeCcTBa.

beiToBas xumus. Moromye U yuctsanme cpeacrsa. Mpuio. CTUpabHbIE MOPOLIKH.
Or6enuBarenu. CpenctBa nuyHOM rurueHsl. [lpaBuna OezomacHoi paboOTHl C €IKUMH,
TOPIOYMMH UM TOKCHUYHBIMU BEIECTBAMH, CpEICTBAMU OBITOBOM XWUMHH. XHUMHS B
ctpoutenbcTBe. ['unc. M3Bects. Llement. beton. [lon0op onTHMalbHBIX CTPOUTEIHHBIX
MaTepuajioB B NPAKTUYECKOW MAESITEIbHOCTH 4YEJNIOBEKa. XHMHUSI B CEIbCKOM XO35HCTBE.
MunepanbsHble 1 oprannyeckue ynoopenus. CpeacTsa 3auuTsl pactenuil. Heopranuueckue
Marepruaibl. CTEKI0 U KepaMuka. [IurMeHTsl 1 Kpacku. XUMHS U DKOJOTHS. XHUMUYECKOE
3arpsi3HEHUE OKpYXarolieil cpeapl W ero mocienctBusi. OxpanHa ruupocdepsl, MOYBHI,
atMocdepsl, Giopsl U (ayHbl OT XUMUYECKOTO 3arpsi3HEHUs. «3elieHass» XUMusi. MeToibl
HayyHOro no3HaHus. Mcrounuku xumuueckod uHpopmauuu. [louck wuHpopmanmu no
HA3BaHUAM, HWJIEHTU(UKATOpPAM, CTPYKTYpHbIM QopmynaM. HabGmionenue, omucanue,
u3mepenue,runoresa. Ilouck 3akonomepHocteil. Hayunslii skciepumeHT. MoaenupoBanue
XUMUYECKHUX MPOIECCOB U SBJIICHUM, XUMHUYECKUN aHAU3 U CHHTE3 KaK METOJbl HAYYHOTO
ITO3HAHMSL.

JdemoncTpanmnu. 41(17). Mojenb «KUMSILIETO CIOS.

JlabopaTopubie onbIThbl. 23(12). O3HakomiieHHE ¢ HEPTHIO U HEDTENPOIYKTaAMHU.
24(13). 3HakOMCTBO C MUHEPAIbHBIMU YA0OPEHUSIMH U U3yUEHHE UX CBOICTB.

KonTpoabnass padora Ne 4(2). «Heopranmueckas xumusi. HaydHble OCHOBBI
XUMUYECKOTO MPOU3BOJICTBAY.

2.5. Tunsbl pacyeTHBIX 32124

1. HaxoxneHue MONEKYJSIpHOW (OpPMYJbI Ta3000pa3HOTO YTrieBOJOpOAa IO €ro
IJIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB.

2. Haxoxnenue MOJEKYISIpHOM (QopMmynsl Ta3000pa3HOro yrieBojaopoja 1o
IIPOJTYKTaM CTOPaHUsl.

3. HaxoxneHue MOJEKYIIpPHON (OpMyJBl OpPraHUYECKOro BEIIeCTBa IO €ro
IJIOTHOCTA U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, WIM IO MPOIYyKTaMm
CrOpaHus.

4. PacueTsl MaccoBOi 10111 (Macchl) XMMHUECKOTO COEIMHEHUS UB CMECH.

5. Pacuersi Maccel (0ObeMa, KOJMYECTBA BEIIECTBA) HMCXOJHBIX BEIIECTB WU
NPOAYKTOB PEAaKIMH MO W3BECTHON Macce (00beMy, KOIMYECTBY BEIIECTBA) PEAreHTOB MU
IIPOJIYKTOB PEAKIINH.

6. PacueTsl 00bEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYECKUX PEAKITUIX.

7. PacueTsl Macchl (00beMa, KOIMYECTBA BEMIECTBA) MPOAYKTA PEAKIIUU, €CIIH OHO
U3 BEUIECTB JIaHO B BHJIE pacTBOpa C ONPEACIICHHOW MacCOBOM JOJIel pPacTBOPEHHOIO
BEILIECTBA.

2.6. Tembl npakTHYECKUX padoT
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1. IlpakTuyeckasi padora Ne 1 (10 kaacc). Pacno3naBanue miacTmacc.

2. IlpakTnyeckas padora Ne 2 (10 knacc). PacmoznaBanue BOJOKOH.

3. IlpakTuueckasi pa6ora Ne 1 (11 kiacc). Pemenue sKCrepuMeHTANIbHBIX 3a/1a4
10 TeMe «XUMUYECKHUE PEAKIIUNY.

4. IlpaxkTnueckas padora Ne 2 (11 kaacc). [lonyyenue meaHoro Kymnopoca.
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3. TemaTH4eckoe IJIAHNPOBAHUE, B TOM YHCJIe C y4eTOM padoyeii MporpaMMbl BOCIUTAHUSA ¢ YKa3aHHEM KOJINYECTBA YacoB,
OTBOJMMBbIX HA OCBOEHHUE KAXK/I0I TeMbl

10 kaacc
Ne i/m Tema paznena/rinaBsl Peann3zanus BocnuTaTenbHOIO MOTEHIMANA ypOKa KommmuectBo
(BuaBI U hOPMBI IEATETLHOCTH) 4acoB
Beenenne (1 4) - YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUM MEXIY
1 MeTo/1pI HayYHOTO MTO3HAHUS yuyuTeneM U OOyYaroIIUMHUCA,  CIIOCOOCTBYIOIIUX 1
OcHOBHbIE IOHATHSI OPraHu4ecKoil Xumu (4 4) IIO3HTHBHOMY BOCIIDHATHIO 00y4arOIIMHCSE
1 [IpeamMeT u 3HAYEHNE OPraHUYeCKON XUMUH TpeOOBaHMH M NPOCKO YUHTENs, NPUBICUCHUIO HX 1
2 CTpyKTypHasi TEOPHSI OPTaHUYECKUX COETUHEHMUI BHAMaHWA 1
K 00CyXJaeMOi Ha ypoke HWH(pOpMAallUU, aKTUBU3ALUH
3 WsoMepnst WX MTO3HABATENILHON AEATEIbHOCTH; 1
4 OCHOBHBIE KJIACCHI OPTAHUYECKHUX COSTMHEHHUI - mobysxenme obyyaroupixcs cobmofarh Ha ypoke 1
Vraesonopoast (8 1) OOIICTIPUHATHIE HOPMBI MOBEJCHMSI, TIPaBUIa OOIICHUS
1 TIpeaeNbHbIE YTICBOIOPOIEL co crapmuMH  (NEAarorH4ecKUMH  PabOTHHKAMH) 1
U cBepcTHUKaMU  (0Oy4yaroUMMHCS),  HPUHLUIIBI
2 OTHIICHOBEIC YITICBO/IOPO/H! y4eOHOM TUCHUIUIMHBI ¥ CaMOOpraHU3allu; 1
3 AJIKaJINCHBI ¥ KaY4YKH - TpuBIeYEHHWE  BHUMaHUSA  oOyyarommxcs K 1
4 ANETHIICHOBBIE YTIJIEBOIOPO/IBI LIEHHOCTHOMY acIeKTy U3y4aeMbIX 1
5 ApomaTH4ecKue yrieBo10poJIbl Ha YypoKax SBJICHHMH, opraHuzamuss HuX padoThl C 1
6 Pentenue 3a1a4 1o TeMe« Y TI€BOJOPOIBD) MoJydyaeMoil  Ha  YpOKe  COIMAJIbHO  3HAYMMOM 1
7 O6o01maroniee IOBTOPEHUE M0 TEMEK Y TIIEBOI0POIBI» uHopManMel — WHMIMHMPOBAHME €€ OO0CYXICHHS, 1
8 Konrtponbnas padora Ne 1«YrieBogopoas» BBICKa3bIBaHHs OOYHYAIOLIMMHCS CBOETO MHEHHS IO ee 1
Kucsiopoa-u azorconepxaimme oprannyeckue coequtenus (17 4) TIOBOJY, BEIPAOOTKH CBOCTO K HEH OTHOLICHNS,
1 CrimpTs - HUCNOJIb30BAaHHE BOCIHUTATEIbHBIX BO3MOXKHOCTEH 1
2 XHUMHYECKUE CBOMCTBA U MTOJIYYCHUE CIIUPTOB c%z[epn(aHHH y4eOHOTO Npe/MeTa 4epes AEMOHCTPALIHIO 1
o0y4Jaronmmcs PUMEPOB OTBETCTBEHHOTO,
j MHoroaTg)MHHe CITHPTRI IPa)IaHCKOTO TMOBEJCHHUSI, MPOSIBIICHUS YETOBEKOIIOOUS i
€HOJ




5 Anblierupl ¥ KeTOHbI

6 KapOoHOBBIE KUCIIOTHI

7 XUMHUYECKUE CBOICTBA U MPUMEHEHHE KapOOHOBBIX KUCIOT

8 CnoxxHble AUPBI

9 Kupsr

10 VYrnesoasl. ['moko3a

11 Caxapo3sa

12 [Tonucaxapus

13 AMMHBI

14 AMUHOKHUCIIOTBI

15 benku

16 ['eHeTnuecKas CBA3b MEXK]y KJIACCAMU OPTaHMYECKUX COCTUHEHUI

17 Kontponsnas padora Ne2 «Kucnopos- u a3oTcoaepxaline
OpPraHUYeCKHE BEIIECTBA»

Beicokomosekysipabie BemecTsa (4 1)

1 ITonmmepsl

2 [TonmmepHbIe MaTepUabl

3 [Ipaktuueckas pabota Nel«Pacno3HaBaHue mjaacTmace»

4 IIpakTuueckas padbora Ne2 «Pacrno3HaBaHHE BOJIOKOH»

¥ 100pOCEepACUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIMINX
TEKCTOB I YTEHUS, 3a7a4 JJIsl peIieHus], TpOoOIeMHBIX
CUTYyallMid Uil 0OCYXK/IEHHs B KJIacce;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HhopM paboThI
c 00yUarOIUMHCS: MHTEIJICKTyaJIbHBIX urp,
CTHUMYJIHPYIOLIHX MO3HABATENBHYIO MOTHUBAIIHIO
o0yyaroImuxcs; JIUJAKTUIECKOTO Tearpa, rae
NOJTY4YeHHBIE HAa YpOKE 3HAaHUS  OOBITPBIBAIOTCS
B TeaTpaJibHBbIX IOCTAaHOBKAX; JUCKYCCHUH, KOTOpBIC
JAf0T OOYYaIOMIMMCS BO3MOXXHOCTH MPHOOPECTH OMBIT
BEJICHHSI KOHCTPYKTHBHOTO JIMAJIOTa; IPYNIIOBON pabOTHI
WM paboOThl B TMapax, KOTOpPbIE y4yarT OOYyYaroIIuXCs
KOMaH/JHOW pabdoTe W B3aMMOACUCTBHIO C JPYyTUMHU
00y4JaroIMMUCS;

- BKJIOUYEHHE B YPOK HIPOBBIX MpOLEAYp, KOTOpbIE
MOMOTAIOT TOJAEPKaTh MOTHBAIMIO OOyYaroMIHUXCS K
NOJIYYEHUIO 3HAHWH, HaJaKUBAHUIO TO3UTHUBHBIX
MEXKJIMYHOCTHBIX OTHOUICHWH B KJAcCe, MOMOTAIOT
YCTAHOBJICHHIO J10OOpOXKenaTenbHOH arMocdepbl  BO
BpeMsl YpOKa,

- opraHuzanus 1epcTBa  MOTHUBUPOBAaHHBIX |
IPYAUPOBAHHBIX oOyJarommmxcs
HaJ| UX HEYCIEBAIOIIMMU OJHOKIACCHUKAMHU, JAIOIIEr0o
oOyJarommumcst COLIMAIBHO 3HAYUMBII OTIBIT

COTPYIHUYECTBA U B3AMMHON TTOMOIIIH;

- WHUIMUPOBAHUE W TOMJEPKKA MCCIIEI0BATEIIbCKOM
JeSITENIbHOCTH o0yyJaronmxcs
B paMKax pe€ajliu3dallvi HWMH HWHIAWBUAYAJIIBHBIX H
TPYIIOBBIX HUCCIEAOBATENIbCKUX TMPOEKTOB, YTO JacT
00yJarmmmMcsi BO3MOXKHOCTD:

v npUOOPECTH HABBIK CAMOCTOATENIBHOTO PEIICHUS
TEOPETHUECKON MTPOOIIEMBI,

A e I T I e I Y

[EEN

[EEN
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v HaBBIK  TCHEPUPOBAHUSA U
COOCTBEHHBIX HUIEH,

v HABBIK YBKUTEJIHLHOTO OTHOIIECHUS K YY)KHUM
unesM,  opopMIeHHBIM B paboTrax  Jpyrux
HCCJICIOBATENICH, HABBIK ITyOJMYHOTO BBICTYIUICHHUS TEPEN
ayIUTOpUEH, AapryMEHTHUPOBAHMS W OTCTAaWBAHMS CBOEH
TOYKH 3PEHUSL.

odopMiIeHUs

Bcero 34
11 kiace
Ne i/m Tema paznena/rinaBsl Peanmn3zanus BocnuTaTenbHOIO MOTEHIMANA ypOKa KomnnuectBo
(BUBI U GOPMBI IEATEIIBHOCTH) 4acoB

BemectBo (8 4) - YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHHH MEXIY
1 ATOMBI, MOJIEKYJIBI, BEIlIECTBA yuuTeneM U OOy4arolUMHCS,  CHOCOOCTBYIOIIHMX 1
2 CrpocHHe aToMa MTO3UTHBHOMY BOCTIPUSITHIO 00y4JaroIMMHCS 1
3 XUMHUECKas CBSI3h TpeOOBaHUI W TNPOCHO Y4UTENs, NPHUBICUEHUIO HX 1
4 ArperaTHble COCTOSTHHS BEIIECTBA BHAMaHWA . 1
5 [Tepnomnueckuii 3axkon /1. 1. Menneneesa K obcyxnaemoii Ha ypoke HH(OpMALH, aKTHBH3ALHH 1
6 PacTBOpHI WX MTO3HABATEIILHON JAEATEIbHOCTH; 1
7 DAeKTPOUTHICCKAs AMCCONHAIIA - MOOyXJeHHEe OOyJaroIIMuxcsi COONMoAaTh Ha YpOKe 1
) KucioTHoCTs cpens. MHIMKaTopEL OONICTIPUHATHIE HOPMBI MTOBEJCHHS, TPaBUIa OOIICHUS 1

Xumnaeckne peaxuun (9 1) CO crapmMMHM  (MEAaroruyecKuMu  pabOTHHKAMHU)

v U cBepcTHUKaMU  (0Oy4aroUMMHCS),  HPUHLUIIBI
1 YpaBHEHUS] XUMHUECKUX PEAKIIUN M PacyeThl 10 HUM - 1

y4eOHOM TUCHMIUIMHBI ¥ CaMOOpPraHU3alluu;

2 Peaxuy HOHHOTO OquHa - TpHWBICYEHWEC  BHUMAaHMA  OOyYalomMXCcs K 1
3 T'naponus coneit LIEHHOCTHOMY aCIeKTy M3y4aeMbIX 1
4 KadecTpenHbIe peakuun Ha YpOKax SIBJICHWIA, OpraHu3amusi HUX paboThl ¢ 1
B OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH IOTydacMOH  HA  YpPOKE  COLMAIBHO  3HAYMMOMN 1
6 OneKkTpoan3 1
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[TpaxTrueckas padora Ne 1.
Pemienue sxcniepuMeHTaNIBHBIX 33144 110 TEME
«XHUMUYECKHE PEAKIIHI

O6o01aroriee MOBTOPEHHE MO0 TeMaM
«BemiectBo» U «XUMUYECKHE PEAKIIUN»

KonTponbnas padora Ne 1.
«BemecTBo. XMMHYECKHE pEaKIIIN

Heopranuveckasi xumus (6 1)

Knaccudukanust Heopranmdeckux BemiecTB. [IpocTeie BemecTBa —

HEMCTAJIJIbI

[IpocThie BemecTBa — METAJUTHL.
dusnyeckue CBOMCTBA METAIIOB.
CruraBel

w

XMUMHYECKHE CBOMCTBA METAIIJIOB

Mertaiuibl B Ipupoe.
ITonyyenue merauioB. Meramryprus

[IpakTuueckas padbora Ne 2.
«ITosryyeHne MeTHOTO Kynopoca

OO6ob6uaroniee nopropeHue no teme «Heoprannueckas XUMHSH)

Hay4Hble 0CHOBBI XMMHY€ECKOI'0 IPOU3BOACTBA (6 4)

BpeMH B XUMMUU. CKOpOCTB XHUMHUYCCKUX peaKHI/Iﬁ

XHMHYecKoe paBHOBecHE U (PaKTOPbI, HA HETO BIMSIOIINE

Hayunble TpUHIUITBEI OPraHU3aLUNA XUMUYECKOTO ITPOU3BOCTBA

Hedrs. [Ipupoanslii ra3 usHEepreTuKa

O WIN| -

O6o01aroriee MOBTOpEHHE MO0 TeMaM
((HCOpFaHH‘IeCKa?[ XUMMUSA» N «HaquLIe OCHOBBI XUMHUYECKOI'O
IPOU3BOJICTBA»

Konrtponbnas padora Ne2.
«Heopranmdeckas xumusi. HaydHple OCHOBBI XUMHUYECKOTO
IIPOM3BOJICTBA
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uHbOpMalMell — WHUIMUPOBAaHHE €€ OOCYXKICHUS,
BBICKAa3bIBaAHU A O6y‘-IaIOH_[I/IMI/ICSI CBOCTO0 MHCHHA IIO €€
TIOBOJLY, BEIPAOOTKH CBOETO K HEH OTHOLICHHS,

- HCIIOJB30BaHHME BOCIHUTATECIBLHBIX BO3MOXKHOCTEH
COIepIKaHUs y4EOHOrO MpeMeTa Yepe3 JAEMOHCTPALIHIO
o0yJaromumest IPUMEPOB OTBETCTBEHHOTO,
IPaXIAaHCKOTO TOBEICHUSI, IIPOSIBICHUS YETIOBEKOIIOOHS
¥ 100pOCEepACUHOCTH, Yepe3 NoI00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHUsI, 3884 [UIsl PELICHHS, TPOOIEMHBIX
CUTyaluui Juis 0OCYKJIEHUS B KJIacce;

- IPUMCHEHHE Ha YPOKE WHTEPAKTUBHBIX (popM paboThI

c 00y4aroIuMucs: WHTEJUIEKTYaIbHbIX urp,
CTUMYIUPYIOLIUX II03HABATEIbHYIO MOTHBALUIO
o0y4arommxcs; JUAAKTUYECKOTO Tearpa, e

NOJIY4YEeHHbIE Ha YpOKE 3HaHUS  OOBITPBHIBAIOTCS
B TeaTrpalibHBIX TOCTAaHOBKAX; JIUCKYCCHH, KOTOpBIC
Ja0T O0y4aroIIMMCSl BO3MOXHOCTh MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO JIMAJIOTa; TPYIOBOI paboThI
WK paboTel B Mapax, KOTOpbIe y4yaT OOy4aroIuXcs
KOMaHJHOW paboTe W B3aUMOJEHUCTBUIO C JIPYTHMMH
00yJaronmmMucs;

- BKJIIOUYCHWE B YPOK WIPOBBIX MPOIEAYp, KOTOPHIE
MIOMOTAIOT MOJAEP)KaTh MOTHUBAIMIO OOYYaroIUXCs K
MONMYYCHUI0  3HAHWHA, HAJOKWUBAHUIO  IO3UTHBHBIX
MEXKJIMYHOCTHBIX OTHOLIEHWH B KJacce, MOMOTaoT
YCTAHOBJIEHHIO J00pokenarenbHOM aTrMocdepbl BO
BpeMs YpOKa;

- opraHuzamms  1mepcTBa  MOTHBHUPOBAaHHBIX U
3PYAMPOBAHHBIX 00yJarommxcs
HaJl UX HEYCHEBAIOIIMMH OJHOKJIACCHUKAMM, NAFOILIETO
o0yJarormmmest COIIMATBHO 3HAYUMBII OTIBIT

COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;
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XuMus B KM3HH U o0mecTBe (4 1)

Xumus nuny. JIekapcTBeHHbIE CpecTBa

KocmeTrnueckue n napdromepHsle cpenctBa. beiToBast Xumus

XHUMHS B CEIbCKOM XO035MCTBE U CTPOUTCIILCTBC

AIWIN|PF-

«3eneHasy XUMHUA

- WHUIMHAPOBAHUE M TIOJICPXKKA HCCIIEA0BATEIIBCKOM
JESTEIIbHOCTU o0yyaromuxcs
B paMKax pealu3ali WMH HHIUBUAYaJbHBIX H
TPYIIOBBIX HCCIEIOBATENBCKUX MPOEKTOB, YTO JacT
00yUaromumMcs: BO3SMOXKHOCTD:

v IIPUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHUS
TEOPETUUECKON MPOOIEMBI,

v HaBBIK ~ TEHEpUpPOBaHUS U OhopMIICHUS
COOCTBEHHBIX HJIEH,

v HaBbIK YBA)KUTEIBHOTO OTHOLIEHUS K YYXHUM
unesM,  ohopMIEHHBIM B paboTax  ApPYrux

UCCIIEIOBATeNIel, HaBBIK IYOJUYHOIO BBICTYIUICHUS
nepes ayAuTopueil, apryMeHTUPOBAaHUS U OTCTaUBAHUS
CBOEH TOYKH 3PECHMUS.

S

Bcero 33
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