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HHOACHUTEJIBHAA 3AIIMCKA

JlanHasi mporpaMMa mIpernosaraeT UCroib30BaHlue 000pyI0BaHUS LIEHTpa
oOpazoBanus «Touka pocTay, 4TO MO3BOJIUT B UHTEPECHOUN U TOCTYIIHOM hopme
OCBOMTBD CJIOKHBIN IPEIMET.

Xumus - 3TO HayKa O BEIIECTBaxX, UX CBOWCTBAx W MpeBpalicHusx. Poib
XUMUHA B JKA3HM YEJIOBEKA OrpoMHAa. XUMHUYECKash MPOMBIILIICHHOCTh B
HACTOSIIIIEe BpeMsl pa3BHBAETCS Topa3fo ObicTpee, yeM Jrobas npyras, U B
HauOONbIIEH CTEMEHM ONpeneNsieT HaydyHO - TEXHUYECKH mporpecc.
CoBpeMEHHOMY YEJIOBEKY IMpPOCTO HEOOXOJUMO 3HATh M IPAaBUIBHO
UCITIOJIb30BaTh JOCTH)KEHHUSI COBPEMEHHOM XUMHUU W TE€X BEUIECTB, KOTOPHIE
UCTIONB3YIOTCS B OBITY.

B omnmmume ot Apyrux 1NOJOOHBIX ~ KypCOB, JOIOJHHMTENIbHAS
oOpa3oBarenpHas nporpamMma «Hyaeca XUMUN» HE SIBISETCS CUCTEMHBIM, B HEM
HE CTaBUTCS 3a7a4a (OPMHUPOBAHUS CHUCTEMbl XUMUYECKUX TMOHSATUN, 3HAHUN U
YMEHHM, paHHEr0 H3y4YEeHHUS OCHOB XUMHH. [IporpaMma opueHTHpOBaHa Ha
3HaKOMCTBO U OOBACHEHHWE XMUMHUYECKHMX SIBJICHUM, YacTO BCTPEYAIOLIUXCS B
OBITY, CBOWCTB BEIIECTB, KOTOpbIE CTOSAT JIOMa Ha IMOJKaX M B AalTeuKe.
XUMUYECKUE TEPMUHBI W TIOHATUS BBOJATCS 1O Mepe HEoOXOIUMOCTH
OOBSCHUTDH TO WA UHOE SIBJICHUE.

[Iporpamma «Yyneca XuUMHM» OTHOCUTCS K €CTECTBEHHOHAYYHOU
HaIIPaBJICHHOCTH.

[IpakTHueckn Kaxkaplii peOCHOK C HMHTEPECOM BCTPEYAETCS C HOBBIM
IpEAMETOM — XUMHUEH, NpPEeABKyIIas 3HAKOMCTBO € Haykou uyzaec. M ato
OTHOILIEHUE CTAHOBUTCS OCHOBOM JIJISI TO3HAHUS OKPY>KAIOIIETr0 MUPA.

He yBnekasch BBICOKMMH TEOPUSIMH, AOCOJIOTHBIMU MOHATHSIMHU U
MozaenaMH, ©0e3 meperpysku, mnporpamma «Yymeca XUMHH»  TO3BOJSET
3aHMMATENIbHO U HEHABS3UMBO BHEJIPUTH B CO3ZHAHUE YYalllMXCS MPEACTABICHUS
O BO3MOJKHOCTSIX 3TOM HayKH, €€ JTOCTYITHOCTU Y 3HAYMMOCTH JIJISl HUX.

AKTYaJlbHOCTh  TIIPOTrpaMMbl  OOyCIIOBJI€Ha €€  METOA0JOTUYECKON
3HaYUMOCTbIO. 3HAHUS U  yMEHHs, HEOOXOIHWMble JJsi  IpPOBEICHUS
71a060paTOPHBIX OTIBITOB, MPAKTUYECKUX pabor u OpraHu3aluu
UCCJIEIOBATENBCKOW  JIEATEIbHOCTH, MOBBICAT  YPOBEHb  IPOEKTHO  —
UCCIIEIOBATENbCKUX KOMIIETEHIIUH 00yYaroInXCs.

HoBu3HOM nporpaMmsel SIBIIETCS TO, YTO B OCHOBE JIEKUT CHUCTEMHO-
NEATEIbHOCTHBIA TOJIXO0J, KOTOPBIM CO3Ja€T OCHOBY ISl CaMOCTOSATEIBHOTO
YCHEUTHOTO YCBOCHUSI OOYyYalOIUMUCS HOBBIX 3HAHHWM, YMEHUN, KOMIICTCHIIUH,
BUJIOB U CHOCOOOB NPAKTUYECKOM JEATEABHOCTH M 00OecreunmBaeTr eé
COOTBETCTBHE BO3PACTY U MHAUBUIYAIbHBIM OCOOEHHOCTSIM YUaIIUXCSL:



— BOCITUTAHWE W PA3BUTHE KAYECTB JUYHOCTHU, KOTOPHIC OTBEUAIOT
TpeOOoBaHUSIM UH(POPMAIIMOHHOTO OOIIECTBA;

— MPU3HAHUE PEIIAIOIIe POIU coiep kaHusl 00pa30BaHUs M CIIOCOOOB
opraHm3anuu 00pa30BaTEIbHON JCATEIFHOCTH M y4eOHOTO COTPYAHHYECTBA B
JTOCTIDKCHHUH TIeJIeH JIMYHOCTHOTO, COIMATBHOTO M TO3HABATEIIBHOTO Pa3BUTHS
O0yJaroIITIXCsl.

OCo0eHHOCTBIO TPOTPAMMBI SBJISIETCS €€ MHTETPATUBHBIN XapaKTep, TakK
KaKk OHa OCHOBaHa Ha Marepualie XUMHUU, OMOJIOTUHU, FKOJOTUHU. ITO MOKAXKET
OOYYarOIIMMCST YHUBEPCAIBHBIN XapaKTEP €CTECTBEHHOHAYYHOU NESITEILHOCTH U
OyZeT crocoOCTBOBATh YCTPAHEHHUIO TMCHXOJIOTHYECKUX OapbepoB, MEIIAIOITIX
BUJETh O0OIIee B pa3HBIX OOJACTAX 3HAHWW, OCBaWBAaTh HOBBIC CQEpPHI
NEeSTETLHOCTH.

JlanHast oOpa3oBarenbHasl IporpaMma npejmnoaracT ooyuenue aerei 12-
14 ner (5-7 xmaccsi).
[Iporpamma co3maHa ¢ yd4€TOM OCOOEHHOCTEH ydYaIuxcs W IOJapa3yMeBaeT
WHIUBUIYAIBHBIA TIOMXO0M K Kaxmomy peOeHky.lIporpamma mpemmoaraet
BO3MOYKHOCTh BAapHATHUBHOTO COJEPKAHUS - B 3aBUCHUMOCTH OT OCOOCHHOCTEH
Pa3BUTHS YUAIIUXCS MEIaror MOXKET BHOCUTh U3MEHEHHUsI B COJIep KaHie OJIOKOB
Y 3aHSATHUH, TOTIOTHATH MPAKTUICCKUE 3aHATHS HOBBIM MaTEPUAIIOM.

Henu uszyuenusa npozpammot « dydeca xumuuy:

— @opMHpPOBAaHHE €CTECTBEHHOHAYYHOIO MUPOBO33PEHHUSI IIKOJIBbHUKOB.

— O3HakoMJIeHHE C 00BEKTAMU MAaTEPUATBLHOTO MUPA.

— Pacmupenue kpyro3zopa IIKOJIBHUKOB: HCIIOJIB30BAHUE METOJIOB
MO3HAHUSL TIPUPOJbI — HaOMOAeHUE (QU3NUECKUX M XUMHYECKUX SIBJICHUMH,
MPOCTENIINN XUMUYECKUHN IKCTIEPUMEHT.

— Co3pgaHue Ha 3aHATUAX CUTYAlMil aKTUBHOTO MMOMCKA, IPEAOCTABIICHUE
BO3MOYKHOCTH CJI€JIaTh COOCTBEHHOE «OTKPBITHE.
3aoauu npozpammot.

[To3HaKOMHUTH C MPOCTHIMU TMpPAaBWJIAMU TEXHUKH O€30MacHOCTH MpHU
pabote ¢ BemiecTBamMu; OOy4YEeHHE TOMY, KaK HCIOJb30BaTh Ha MPAKTHKE
XUMHUUYECKYI0 TIOCYly W oOopyaoBaHue (mpoOupku, mTaTuB, GhapdopoBbie
YaIIky, MATMETKY, TMAaTeIn, XUMUYECKUEe CTaKaHbl, BODOHKH U JIp.).

dOopMHUpOBaTh TMPEACTABICHUS O KAYECTBEHHOW CTOPOHE XUMHYECKOU
peakuuu. OnuchiBaTh NpocTerIIne (GU3NUECKUE CBOMCTBA 3HAKOMBIX BEILECTB
(arperaTHO€ COCTOSIHME, NPO3PAvYHOCTh, LIBET, 3allax), MPU3HAKU XUMHUYECKOU
peakiuu (U3MEHEHUE OKPACKH, BBIMAJICHUE OCaJIKa, BbIJICICHUE ra3a, MOsABICHUE
3amaxa).



Hayuutp BBINOJHATE MPOCTEUIIME XUMHYECKUE OMBITHI MO CIOBECHOWU H
TEKCTOBON MHCTPYKLIHH.

Jatb BO3MOKHOCTh OBJIAJIETh 3JIEMEHTAPHBIMU HaBbIKaMU
MCCIIE0BATEIBCKOM IESITENbHOCTH.

Pa3BuBaTh HaOMIOATENIBHOCTh, YMEHHE paCCYXKJaTh, aHAJIU3UPOBATH,
JI0OKa3bIBaTh, pEIIaTh YUEOHYIO 3aauy.

CdopMupoBaTh JOTHIECKUE CBSI3U C APYTHMH IPEIMETaMH, BXOASAIINMH B
KypC OCHOBHOTO 00pa30BaHHs.

AKIEHTUPOBATh MPAKTUYECKYIO HAMIPABICHHOCTh MPEMNO/IaBaHUA.

B ocHoBe mporpaMmbl JIEKHT CHUCTEMHO-ACSITEIBHOCTHBIA TMOJXO,
KOTOPBIM NPEAIOIaraer:

—  BOCOHUTaHWE U PA3BUTHE KAyeCTB JIMYHOCTH, OTBEYAIOUIUX
TpeOOBaHMUIM UH(POPMALIMOHHOTO OOIIECTBA;

—  OpHUEHTalUI0 Ha pe3yIbTaThI o0OpazoBaHuUs Kak
CHUCTEMOOOpPA3yIOIUi KOMIOHEHT MPOTPaMMbl, TJI€ Pa3BUTHE JUYHOCTH
OoOy4Jaromierocss Ha OCHOBE YCBOCHHSI YHHUBEPCAJIbHBIX YYEOHBIX JCHCTBUH,
MO3HAHUS U OCBOCHUSI MUPa COCTABJISIECT LIETb U PE3YJIbTaT 00pa30BaHMUS;

—  yY4€T HHIMBUAYAIbHBIX BO3PACTHBIX W  HWHTEIUIEKTYaJbHBIX
0COOEHHOCTEN 00yUarOIUXCS;

—  o0ecrieyeHre MPEEeMCTBEHHOCTH HA4YaJlbHOTO OOIIEero, OCHOBHOTO U
cpeaHero (IoJIHOTro) o0I1Iero oopa3oBaHus;

—  pa3HooOpasue BHJIOB JEATEILHOCTH M YYeT WHIAWBUIYaJTbHBIX
0COOEHHOCTEN KaxJoro oOydaromierocs, 00ecneuynBarouMx poCT TBOPUYECKOTO
MOTEHIINAJIA, TIO3HABATEILHBIX MOTHBOB, o0oTaiieHne GopM B3auMOJICUCTBUS CO
CBEPCTHHKAMH M B3POCIBIMU B TO3HABATEIbHOM AEATEIbHOCTH;

—  TapaHTUPOBAaHHOCTb JIOCTWKEHHS IUJIAHUPYEMBIX  pPE3yJIbTaTOB
OCBOCHMsI  JIOTIOJIHUTENbHAs  00IeoOpa3oBaTebHON  OOIIepa3BUBAIONICH
nporpamMmmbi«Uyieca XUMHM», YTO M CO3HAET OCHOBY [IJIi CaMOCTOSATEIIBHOTO
YCHEITHOTO YCBOCHHUS OOYyYalOIMMUCS HOBBIX 3HAHHMM, YMEHUM, KOMIICTCHITUH,
BUJIOB U CIIOCOOOB JI€ATEIILHOCTH.

Memoowvl u npuemslt, ucnonv3yemole nPu U3Y4EeHUU NPOPAMMbL.

— XUMHAYECKUN IKCIEPUMEHT, HAUYMHAIOIIMKCS CO 3HAKOMCTBA C MpErapaTUBHOU
XUMHUEH;

— MPUKJIAJIHBIC 3aHTUS, MO3BOJSIONINE B3IJISTHYTh HA OKPYKAIOIIUN MUP I1a3amMu
XUMHKQ;

— pacKpbITUE MECTa XUMHHM KaK HHTEIPUPYIOIIEH HAyKu Yepe3 YCHIICHUE
MEKIIPEIMETHBIX CBSI3€U C IPYTUMU MpEeIMETaMU;

— — 3aHUMATEJbHOCTH;

— PACKpHITHE 3HAUYCHUS XUMUHU B 00€CTICUCHNUN IKOJIOTUYECKOM 0€30MacHOCTH.



— @Dopmbl npoBeOeHUA 3AHAMUIL:

— HKCIIEPUMEHT;

— 3all[UTa IPOEKTA;

— Oecena;

— COpPEBHOBAHME;

— aKTUBHbBIC U TACCUBHBIE (HACTOJIBHBIC) XUMUYECKUE UTPHI.

ConeprxaHue AOMOJMHUTENIBHON oOpa3oBaTesbHOU mporpammbl «Yyneca
XUMHUW»  TPEOCTaBISET UIMPOKHE BO3MOXHOCTH I OCYIIECTBIICHHUS
G GepeHIIMPOBAHHOTO MOAX0/Aa K YUAIIUMCS IPU UX OOY4YEeHUH, JJIsl Pa3BUTHUS
TBOPUYECKUX M  HMHTEJUIEKTYaJbHBIX  CIIOCOOHOCTEH, HaAOII0OJaTeNbHOCTH,
AMOILIMOHAIBHOCTH U JIOTHYECKOTO MBIIUICHHS.

HoBu3Ha nporpaMMbl B TOM, YTO C LIEJbIO MOBBIMIEHHUS 3(PPEKTUBHOCTU
00pa30BaTeIbHOrO IMpoIlecca HUCIONb3YIOTCS COBPEMEHHbBIE I€1arornyecKue
TE€XHOJIOTHUH: METOJ IPOEKTOB, UCCIEA0BATEIbCKUE METO/Ibl, HH(OPMAIIMOHHbBIE
TEXHOJIOTUU 00yUYECHUS.

OcHOBHOI1 (popMOI PaOOTHI SABJISIIOTCS BHEYPOUHBIE 3aHATHS, IPOBOIUMbIE
B KaOMHETEe XUMUU U UH(DOPMATHKE.

[lepen yueOHBIMH U IPAKTUYECKUMHU 3aHSITHSIMU MIPOBOJIUTCA UHCTPYKTAXK
C Y4YallUMUCA MO COONIOJCHUIO TEXHUKU OE€30MacHOCTH MpHU IPOBEIECHUHU
HKCIIEPUMEHTA, MOXapHOH 0e30macHOCTH, MPOU3BOJACTBEHHON CaHUTapUU U
JIMYHOU TUTHEHBI.



JInuHOCTHBIE, MeTANIPeIMETHBIE U MPeIMETHBIE Pe3yIbTATHIOCBOCHHS
JONMOJTHUTEIbHOM nmporpammbl «Hymeca XuMHum»
[Tnaaupyembie pe3yabTaThl OMHUPAIOTCS HA BEIyIIHE IEJCBbIe YCTAHOBKH,
OTpaXalIIMe OCHOBHOHM, CYIIHOCTHBIA BKJIAJ HW3y4aeMOW MpPOrpaMMbl B
pa3BUTHE JUYHOCTH OOYYAIONIUXCS, WX CIHOCOOHOCTEH C WCIOIh30BAaHUEM
o0opynoBaHus eHTpa oOpazoBanus «Touka pocTtay.

CdhopmynupoBaHHbIE (17 pean3yoTcs qyepes JTOCTHKECHHE
o0pa3oBaTeNbHBIX PE3yJIbTATOB. OTH PE3yJIbTAaThl CTPYKTYPUPOBAHBI  IIO
KITFOUEBBIM 3aJladyaM OOIIEro OOpa30BaHUs, OTPAKAIOIMIUM HWHIUBUIYaIbHBIC,
OOIIECTBEHHBIE W TOCYJAapCTBEHHBIE MOTPEOHOCTH, W BKIIOYAIOT B CeOs
MpPEAMETHBIC, METaNpeIMETHbIE M JWYHOCTHBIC pPe3yabTarhl. OCOOEHHOCTh
XUMHUHM 3aKJII0YaeTCsl B TOM, YTO MHOTHE TMpPEAMETHBbIC 3HAHUS U CIOCOOBI
NEATEIbHOCTH HWMEIOT 3HAYMMOCTh ISl JIPYTUX TMPEAMETHBIX o0yacTel u
bopMHPYIOTCA MTPU UX U3YUCHUHU.

JINMYHOCTHBIE PE3VJIBTATHI
VY obOyuaromnierocst OyayT copMUpPOBaAHBI:

OTBETCTBEHHOE OTHOIICHUEK YYCHHUIO, TOTOBHOCTH HCIIOCOOHOCTh K
CaMOpa3BUTHI0O M CaMOOOPA30BAaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO H
MO3HAHUIO;

[[EJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

OCO3HAaHHOE€ ¥ OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHBIM
MOCTYIIKaM;

KOMMYHUKATHBHAsi KOMIIETEHTHOCTh B IIpoliecce oOpa30oBaTeIbHOM,

y4e0HO-UCCIIEI0BATEIHCKON, TBOPYECKON U APYTUX BUIOB ACSITEIHLHOCTH

OOyuaromuiicsi MOTYyYUT BO3MOXKHOCTH Jii (POPMUPOBAHUS: BHYTpPEHHEH
MO3UIIMKA TIKOJIbHUKA Ha YPOBHE TMOJOXHUTEIHHOTO OTHOIIGHUS K IIKOJE,
MOHUMAaHUSI HEOOXOJUMOCTH YUEHHsI, BBIPOKEHHOTO B MpeoOjagaHuu y4eOHO-
MO3HABATENILHBIX MOTHMBOB U TIPEINOYTCHHN COIMAIBLHOTO CIOco0a OIEHKH
3HAHUU

- aHAIM3WPOBAaTh OOBEKTHI C  BBIICIACHUEM  CYIIECTBCHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB

+ CpaBHMBaTh IO 3aJlaHHBIM KputepusiM 2-3 oObeKTa, BbIIENsAsA 2—3
CYILLIECTBEHHBIX ITPU3HAKA

+ TMPOBOAUTH KIACCU(PUKALIMIO IO 3aJaHHBIM KPUTEPUSIM

+ CTPOUTH PacCyXJI€HUS B (popMe MPOCTHIX CYKIeHUH 00 0OBEKTe, ero
CBOMCTBAX, CBS3IX

* YCTAHABJMUBATBb IMOCICOAOBATCIIbHOCTD COOBITHH



+ ONPEAENATh MOCIEAOBATEIBHOCTD BBIITOJHECHUS JIEWCTBHUM, COCTaBIISThH
MPOCTEUIIYI0 MHCTPYKIHIO U3 2—3 1IaroB

+ TOHWMATh WH(GOPMAIIHIO, IPEACTABICHHYIO B HESIBHOM BHUJC (BBIICISCT
001Ut MpU3HAK TPYIIIHI JJIEMEHTOB, XapaKTEPHU3yET SBJICHHE 110 €r0 OMMCAHUIO)

Y4eHUK MOJIyYUT BO3MOKHOCTb HAYUYUTHCS

+ OCYILIECTBJIATh CpPaBHEHHE, CAMOCTOSITEIHHO BbIOMpAs OCHOBAHHS U
KpUTEPUH

+  OCYILIECTBJIATH KIACCU(UKAIIMNIO, CAMOCTOSTEIHLHO BHIOMpAsi KPUTEPUU

+ CTPOUTH JIOTUYECKHUE PACCYXKACHUS, BKIIOYAIOIINE YCTAHOBJICHUE
MPUYNHHO-CJIEICTBEHHBIX CBA3EH

*+ YCTaHaBJIUBATH IIOCJIE0BATEIBLHOCTD COOBITHUH, BBISBIIITD
HEJOCTAOIINE DJICMEHTBI

* OIIPEIENATh MOCIENI0BATEIBHOCTh BBIIIOJIHEHUS JEUCTBUM, COCTABIATH
MHCTPYKIIUIO (QITOPUTM) K BBIIIOJTHEHHOMY JEHCTBUIO

+ TMOHUMAaTh MH(GOPMALIHIO, IPEACTABICHHYIO B HESIBHOM BUE (BBIIEISAET
oOlMI NpHU3HAK TPYNIbl 3JEMEHTOB, XapaKTepuU3yeT SBIEHUE IO €ro
OMKCAHMIO), U CAMOCTOSITENILHO MPEACTABIATH HHPOPMALIMIO B HEIBHOM BHJIE

PET'VJIATUBHBIE YHUBEPCAJIBHBIE JIEMUCTBUSA
YYeHHUK Hay4YUTCS
+  TPUHUMATh U COXPAHATh YUEOHBIC LIETU U 3aa4H
+  OCYIIECTBJIATHh KOHTPOJb ITPU HAJTMYUU TATOHA

+ IUIAHUPOBATH M BBIIOJHATH CBOW JIEUCTBUS B COOTBETCTBUU C
ITOCTABJICHHOW 3aJ1aueil U YCIOBUSAMU €€ pealln3aluun

- OLICHMBAaTh MPABWIBHOCTH BBIIIOJHECHHUS JIEUCTBUS Ha YPOBHE
PETPOCIIEKTUBHOW OLICHKU Y YEHHUK IMOJYYUT BO3MOKHOCTh HAYYUTHCS:

+ B COTPYAHHYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUE€OHBIEC 3a]]aUH

+  OCYLLUECTBJISATh KOHTPOJIb HA YPOBHE ITPOU3BOJIBHOIO BHUMAHUS

+ IUIAHUPOBATH M BBINIOJHATH CBOM JIEMCTBUSL B COOTBETCTBUU C
MOCTABJICHHOW 3aJadeil W YCJIOBUSIMU €€ pealin3allid B HOBOM Y4eOHOM
Marepuaie

+  CaMOCTOSATEJIBHO a/ICKBATHO OLICHMBATh IIPABUJILHOCTH BBIIIOJIHEHUS
JIEUCTBUSI 1 BHOCUTH HEOOXOAMMBIC KOPPEKTUBBI B UCIIOJIHEHHUE KaK 1O XOIY
€ro peaIn3aluu, TaK U B KOHILIE I€UCTBUS

KOMMYHUKATHUBHBIE YHUBEPCAJIbHBIE JIEMCTBUS

Y4YeHHK Hay4YUTCs



+ CTPOUTH MOHSATHBIE JJIA MapTHEPa BHICKA3bIBAaHUS MPU OOBICHCHUH
CBOETo BhIOOpa

+  (opMynupOBaTH BOMPOCHI

VY4eHUK NOTYYUT BO3MOKHOCTh HAYUIUTHCS

+ CTPOWTH TIOHSTHBIC JISl TIAPTHEPA BHICKA3BIBAHUS TIPU OOBSICHCHUU
CBOETO BBIOOpA M OTBEYATH HA IMOCTABIICHHBIC BOPOCH O  (hOPMYIUPOBATH

BOIIPOCHI, HGO6XOI[I/IMBI€ AJIs1 OpraHru3annun cOOCTBEHHOMU ACATCIIBHOCTU H
COTPYAHHUYICCTBA C ITIAPTHCPOM

I[NPEJIMETHBIE PE3YJIBTATDI

[IpeameTHBIME pe3yIbTaTaMU OCBOSHHS MTPOrpamMMbl «Uyaeca XuMum»
SIBJISTFOTCSI CJICAYIONINE 3HAHUS U YMEHUS:

— YMEHHE HWCIOJb30BaTh TEPMHUHBI «TEJIO», «BEIIECTBOY», «XUMHUUYECKHEC
SIBIICHUSDY, «HHIUKATOPBIY;

— 3HaHWE€ XHWMHYECKOW TIOCYAbl H  TPOCTEUINEr0  XUMHYECKOTO
000opy1I0BaHUS;

— 3HAaHHUE TPABWI TEXHUKU OE30IMACHOCTH IMPHU paboTe C XUMUYECKUMU
BEII[ECTBAMH;

— YMEHHE OIpPEACNIATh MPU3HAKU XUMHUYECKUX PEAKIIHiA;

— YMCHWSI ¥ HABBIKH B TIPOBEICHUA XUMHUYECKOTO IKCIICPUMEHTA,;

— YMEHHE NMPOBOJUTH HAOIOJCHUE 32 XUMUICCKUM SIBIICHUCM.

BrIMTyCKHUK TOTyYUT BO3MOKHOCTh HAYUUTHCA:

* WCIOJB30BaTh NPU MPOBEACHUM MPAKTUYECKUX PaOOT WHCTPYMEHTHI
UKT (doto- u Buaeokamepy W Ip.) AJs 3amucH U oOpaboTKH uHMOpMaIuwy,
TOTOBUTH HEOOJIBIITHE TIPE3CHTAIINH TI0 pe3ysIbTaTaM HaOIIOACHHUIN U OTIBITOB;

* MOJCIHPOBATH OOBEKTHI W OTIEIBHBIC IMPOIECCHI PEATHHOTO MHpa C
WCITOJIb30BAaHUEM BHUPTYAIbHBIX Ja0OpaTOpUii M MEXaHW3MOB, COOpPaHHBIX W3
KOHCTPYKTOPA;

* TI0JIH30BATHCS MPOCTHIMUA HABBIKAMH CAMOKOHTPOJISI CAMOYYBCTBHUS JIJIS
COXpaHCHHUS 370POBbS, OCO3HAHHO BBITIOJIHATH PEXKUM JIHSA, IIpaBUIIA
paIMOHATBHOTO MUTAHKS W INIHOW TUTHCHBL,

* BBINIOJHATH MPaBHJIa OE€30ITACHOTO TIOBEACHHS B JIOM.

Tpe6oBanus u pe3yjbTaThl K YPOBHIO MOJATOTOBKH y4alNXCs
00y4arimecs J0JKHbI 3HATD !
— 4YTO BCE OKpPYXKalIIME HAac MPEAMEThl HAa3bIBAIOT TEJIaMH, KOTOpbIE
COCTOST U3 BEIIECTB;



— O psAle XMMHYECKUX BEIIECTB M MX CBOWCTBAaX (HANmpHUMEp, YKCYCHas
KHCJIOTa, MEJI, COJAa, YIJIEKUCIBIA a3, IEpMaHIraHaT Kajus, raiueHas U3BECTb,
MEJIHBIN KYIOPOC, JKEJIE3HBIN Kylopoc, Kpaxmal, caxap u ap.);

— HEKOTOpbIE XUMHUYECKHE TEPMUHBI, UCIOJB3YEMbIE B OBITY U JTUTEpaType
(HampuMep, KHCIIOTa, OCHOBAaHME, IIEJI0Yb, HEWTpalau3aluus, MOJEKYJIa,
XUMHUECKast peaKius, aICOpOIHs U ap.);

— OTBETHl Ha MHOTHE OBITOBBIE BOMPOCH! («YTO Takoe HAKUIb M KaK C HEH
0opoTtbes?y, «Kak ynansaTs nsatHa?y, «4To Takoe TaliHONUCh?» U 1Ip.);

— arperatHble  COCTOSIHUSI ~ BEIIecTB, WX  ()U3MYECKHE  CBOMCTBA;
o0ydaroumuecsi 10J1KHbIYMeTh:

— MPUBOJUTH MPUMEPHI PA3IUYHBIX TEJI M BEIIECTB, OKPYKAIOIIMX HAac B
IIOBCEHEBHOM KU3HU;

— OIIPEeNeNATh BUIBl JACATENBHOCTH YEJIOBEKA, CBA3AHHBIE C HM3yYECHHEM
IpUPOJIbI (METO/IbI TO3HAHUS: HAOIIOJCHUE U SKCIIEPUMEHT);

— HUCKaTh U HAXOJUTh CYLIHOCTb MPOCTEUIIUX SBJICHUNA OBITOBOM KU3HU
(Hampumep, U3MEHEHUE 1IBETA MUIIEBBIX MPOJYKTOB);

— TMPOBOAMTH AJIEMEHTAPHbIN KaueCTBEHHBI aHAIN3 MPOAYKTOB (HaIlpUMep,
OIpe/ieNICHNE Kpaxmalia, ONpeesieHUe peakluu Cpebl);

— IPOBOJWUTH HECJOXXHBIE MAaHUMNYJSLUA HAa OCHOBE JJIEMEHTAapHBIX
XMMHUYECKUX 3HAHUW M yMEHHH (Hampumep, BBIBEIECHUE I[ISITEH IIyTeM
OKCTPAKIUU U aacopOLUH, MOJYyYEHHE PACTUTENIBbHBIX KpacuTeled U Jp.);
MIPOBOJUTH HECIOKHBIE OMBITHI K HAOIIOACHUS 32 HUMHU.

— TMPOBOJAMUTH HCCIIECJOBAHUS IO OINPEICICHHUIO COJIEpNKAaHUE HUTPATOB B
OBOILLAX H JIp.

DopMbI KOHTPOJIS
KoHTposib ycBoeHMs Marepuana OCYLIECTBISIETCS IMYTEM YCTHOIO
(MMCBMEHHOr0) OMpOoCca WM IYTEM BBIOJHEHHUS MPAKTUUYECKUX 3aJaHHM.
[lepponuueckn 3HAHUS M yMEHUS MO MPONJECHHBIM TEMaM MPOBEPSIOTCS
BBINIOJIHEHUEM MPAKTHUYECKUX PadoT.



COLEPKAHUE ITPOT'PAMMBbI
5 — 7 xnacc (34 u)

1. Bseaenue (3 u).

3anuMarenbHas xumus. OOopyJoBaHHE U BeIIECTBA JJIsl  OIBITOB.
[TpaBuiia 6€30MacHOCTH MPH MPOBEIECHUH OTIBITOB.

2. Kakx ycrpoensr BemiectBa?(OmbIThI, JOKa3bIBAIONINE MABIKEHUE H
B3aUMOJIeHCTBUE YacTull) (2 u).

HaGmonenust 3a kamissmMu Bonbl. HabOmiomeHust 3a KamisiMu BaJlepHaHbl
(ombiT [1aTo). PacTBOpeHue nepmMaHraHaTa Kajivs U OBapEHHOM COJIM B BOJIE.

3. Uyneca nmnst pa3MuHKH (3 9).

[Ipu3nakun xumuueckux peakuuil. Kpaxman. Onpenenenue kpaxmaia B
MPOIYKTaX MUTAHUS. 3HAKOMCTBO C YTJIEKHUCIIBIM T'a30M.

4. «Xumunueckas 1abopatopust Ha KyxHe» (5 4).

Bopa. Ykcyc n numonnas kucnorta. I[lumesas cona. [loBapennast couib.
Caxap.

5. «Xumwus B anreuke» (4 u).

Hamatsipueiii ciupt m stanon. Ilepekuce Bogopona. AKTHBUPOBAHHBIN
yTOJIb U SIBJICHUE aicOpOLnU. «3eJIeHKa» U HO/I.

6. PasHonBeTHBIC uyaeca (6 4).

Xumuueckas panyra (onpeneneHue peakuuu cpesl). [lomydyenue menw.
OxpammmBanue rmamenu. O6eciiBe4eHHbIC YEPHUIIA.

[Tonyuenune kpacureneid. Cekper TalHOIHUCH.

7. Ilonesnsie uyneca (7 4).

Hpy3bs Moiinoasipa. [louemy mbuio moer? JlomamHsas xumuuctka. Kak
yaanuTh naTHa? Kak ynanute Hakunb? Yuctum nocyny. Kykypy3Has nanouka —
ancopOeHT. Y pansiem p:kaBunHy. OTbBITHI C )KETaTHHOM.

8. Xumus u mianera 3emius (4 u). Msywaem mnwuie. Ompenenenue
HUTPATOB B OBoIIax. OUIbTpyeM 3arpsi3HEHHYIO BOy. KrucioTHbIE AOXKIN.
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TEMATHUYECKOE IINTAHUPOBAHHUE
(c ompeneneHeM OCHOBHBIX BUIOB YUEOHOU AEATEIbHOCTH)

B mpenMerax ecTECTBEHHOHAaydYHOIO IMKJIA BEIYLIYI0 pOJIb UIPAET
[IO3HABaTEJIbHAsA JESATEIbHOCTh M COOTBETCTBYIOIIME €W I103HABaTEIbHbIC
yueOHble nelcTBUA. OCHOBHbIE BHUJIbl YUYEOHOM [€ATENBHOCTH YYEHHMKA Ha
YPOBHE y4€OHBIX AEMCTBUI BKIIOYAIOT YMEHMSI XapaKTE€pPHU30BaTh, OOBSCHATH,
KJIACCU(PUIIMPOBATH, OBJIAI€BATh METOIaMU HAYYHOTO MMO3HAHUS U T. 1.

B npuBeneHHOM HM)XKE TEMATUYECKOM IUIaHE MPEICTABICHO COJIEpIKaHUE
TEM JOMNOJHUTEIBHOU 0011e00pa3oBaTEIbHON 00IIepa3BUBAIOIICHIPOrPAMMBI
«Uyneca XuMUHU» W XapaKTEPHUCTHKA JEATEIBHOCTH YYallerocs B paMKax
JAHHON TeMbl. Bcsi NeATeNbHOCTh YCIOBHO NEIUTCS HAa NO3HABAMENbHYIO W
npakmuyeckyro. TeMaTnueckoe MIaHUPOBAHHE OPUEHTHUPOBAHO HAa PACIIMPEHUE
o01eo0pa3oBaTeNbHOTO Kypca XUMHH. MaTtepual mnporpaMmbl  MO3BOJISIET
c(opMUPOBATh OCHOBHBIE NPEJACTABICHHUS O NPAKTUUECKON HANpPaBICHHOCTU
XUMHH, PACKPBITh MEKIIPEAMETHBIE U METANPEIMETHBIE BO3MOXHOCTH XMMMHH.
JlanHast mporpaMMa MNpu3BaHa pPACKPBITH MEXIPEIMETHBIE CBSI3U XUMHUHU C
(bU3UKOM, OMOIOTHEH, SIKOJIOTHEH, KyTuHapuel, HHPOPMaTHKOM.

Ne Tema pazaena Kon| XapakTepucTHka OCHOBHBIX Kanen | ®aktu
/i Tema 3aHSITHS BO BHJIOB JCATCIHLHOCTH JapHbIC | YEeCKHue
4aco YUAIIAXCSI CPOKH CPOKH
B
1. BBenenue 3 | ITo3naBarenpHas
JEATEIbHOCTD:
1 | 3aHMMaTenbHAs XUMHS 1 | - mO3HAKOMHUTHCS C HOBOM
2 | ObopynoBaHue u 1 | HayKoH,

- HaOJTI01aTh 32 TIOCTAHOBKOI
H HpOBe)IGHI/IeM XUMHUYCCKUX

BC€IICCTBA AJIsA OIIBITOB

3 | IlpaBuna TexHukd| 1| oo
HaCHOCTH npu
6e30macHoC p . OMpeIENATh
IIPOBEJCHNUH OIBITOB
HOCJIEA0BATENbHOCTD

BBITIOTHEHUS JICHCTBUH,
COCTABJISITh IPOCTEHIITYIO
HMHCTPYKLHUIO U3 IBYX-TpeX
1aroB.
[IpakTnueckas 1eATENbHOCTB!
OpPUEHTUPOBATHCS B

MHOr000pa3sul  XUMHYECKOTO
o0opynoBaHus;

OCBOUTH IpoCTeNIIne
MIPUEMBI paboThI c
XUMHUYECKUM 000pPyIOBaHHEM

11



2. Kak ycTpoeHbl

BemecTna?
HaOmronenue 3a
KallJIsIMHU BOAbI H

KarisiMU BaJICPUAHBI

PactBOpenue |

Kadss MW IOBAapE€HHOMN
COJIM B BOJIE

Ilo3naBarennHas

JIeSITEILHOCTD

- HAOII0IaTh 3a KaIlIsIMU

BOJIBI,

3a KaluIsIMU BaJICpUaHblI;
Ha0JIr01aTh u

aHAIU3UPOBATH rpoiiecc

pacTBOpeHHUs] NepMaHTaHaTa

KaJIisl ¥ IIOBapEHHOU COJIM B

BOJIC;

CTPOUTHh PACCYKICHUS B
dbopMe MPOCTBIX CYyKIECHUUN
00  oOBEeKTe, CBOWMCTBaXx,
CBA3SX.

PerynaruBHas nesTenbHOCTD:

MPUHUMATh W COXPaHATH
yueOHbIe LENU U 33]]a4H;

* OCYILLECTBIISATh KOHTPOJIb HAJl
X0JIOM JKCIIEPUMEHTA;

* INTAHUPOBATh U BBINOJIHATH
CBOM JEHCTBUSA B
COOTBETCTBUM C ITIOCTABICHHOM
3a/1aueil U yCIOBUSIMHU €€
peanu3anuu.

[IpakTHueckas AesITENbHOCTD:

MPOBOJIUTHh  IKCTIIEPUMEHT
COIJIaCHO WHCTPYKIIUU
(OmpITBI  TO  PAcTBOPEHUIO
repMaHraHaTa KaJnus u
MIOBApEHHOU COJIU B BOJE);

* COOJIIOIaTh MPaBUIJIA TEXHUKH

0€30MacHOCTH
3. Yyneca nis [To3naBarenbHas
Pa3MHMHKH JEATEIIbHOCTD:

[Ipu3HaKu XUMHUYECKUX
peakuuii

AHAIM3UPOBATh OOBEKTHI C
BBIIETICHUEM  CYIIIECTBEHHBIX
158 HeCYHIeCTBeHHI)IX
MIPU3HAKOB;

CTPOUTH PACCYXKICHUS B
dbopMe TMPOCTHIX CYXKICHHMA
00 00BEeKTe, CBOMCTBAX,
CBSI3SX.

[IpakTHueckas AesTENBHOCTD:
* IPOBOJIUTH SKCIIEPUMEHT I10
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Kpaxmai.

Kpaxmalia B IpOAYyKTax
MUTaHUS

OMpEJICICHUIO KpaxMaia B
MPOAYKTaX MUTAHUS;
- co0IrOIaTh MpaBuiIa
TEXHUKHU 0€30I1aCHOCTH;
PerynstuBHas neqaTeNbHOCTD:
NPUHUMATh U COXPAHATH
y4eOHBbIE 1eJIM U 3a/1a4H;
* IJTAHUPOBATh U BBITOJIHATH
CBOM JICHCTBUS B
COOTBETCTBUH C
MIOCTaBJICHHOM 3ajadeii u
YCJIOBUSAMHU €€ peanu3alluu;
* OCYIIECTBIISATh KOHTPOJIb HAJl
X0JIOM DKCIIEPUMEHTA; *
OIIEHUBATh MPABWILHOCTh
BBIIIOJIHEHUS ISUCTBUI

8 | 3makomcTBO c
YTIIEKUCIIBIM Ta30M
4. «XuMu4uecKas ITo3naBarenpHas
JadopaTopus» Ha IEITEIbHOCTD:
KYXHe MMO3HAKOMUTHCS c
9 | Bona XAMUYECKHUMHU  BEIIECTBAMHU,
MIPUMEHSAEMBIMHU TSI
10 | Ykcyc u nTuMOHHas IPUTOTOBJICHUS UMY,
KHCIIOTa - HA0II04aTh 3a MMOCTAHOBKOM
11 | IMumesas coma U NIPOBEICHUEM XUMHUUYECKUX
OIILITOB
12 | TloBapeHHast conb [IpakTrueckas neaTeIbHOCTD:
OPUEHTHPOBATHCS B
MHOTOO0pa3uu  XUMHYECKHX
13 | Caxap BEILIECTB, XPAHSIIMNXCA I0OMa;
OCBOUTH  MPOCTEHIINE
npuemMsl 0e30macHOi paboThl
c XUMHYECKUMHA
BEIIECTBAMH,
MIPUMEHSIEMBIMU TSt
MIPUTOTOBJICHUS TTUTITA
5. «Xumus B anTeuke» ITo3naBarenbHas
JIEeSITEIbHOCTD:
MMO3HAKOMHTHCS c
14 | HamatbIpb U STHUJIOBBIA HPOCTCHIINMH  XUMHICCKUMH

CIHPT

JIEKapCTBEHHBIMU
BEIIIECTBAMU;
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15 | Ilepekucs Bogopoaa - HAOJFOIaTh 32 TTOCTAHOBKOM
Y TIPOBEJICHUEM XUMUYECKHX
OTIBITOB
16 | AKTUBHpPOBAHHBIN [IpakTnueckas 1eATENbHOCTB!
YTOJib. * OPUEHTHUPOBATHCS B
AncopOrmst MHOT000pa3uu
17 | «3enenka» u iox JEKapCTBEHHBIX XUMHUYECKUX
BEIIECTB, XPAHALINXCS I0OMA;
* YMETb IPUMEHSTH
MPOCTEHIIINE XUMUUECKHE
JIEKapCTBEHHbIEC BEILIECTBA B
cily4ae He0OXO0IUMOCTHU
6. PasHonBeTHBIE [To3naBarenbHas
yyjaeca JeSITENIbHOCTD:
CTPOUTH PACCYKACHUS B
18 | Xumuueckas panyra (dhopMe POCTHIX CYKICHUHN 00
00BEKTE, CBOMCTBAX, CBA3SX;
* OTIPEEIATh
19 | Honyaenue vean nocneLLOBaTenLHvOCTb )
BBITIOJIHEHUS JICHCTBUH,
COCTABJISAITH IIPOCTEHIITYIO
WHCTPYKIHIO U3 JABYX-TPEX
20 | O0OecuBeueHHbBIE
1aroB.
yepHuiIa
[IpakTrueckas AeSITENBHOCTD:
- * cO0OJIIOIaTh MpaBUIIA
21 | Tomy+enue kpacutenel TEXHUKH 0€30I1aCHOCTH MpHU
paboTe ¢ XUMHUYECKUMHU
peaKTHBaMHU M OTHEM;
22 | Cexper TalfHomHCH * IPOBOJIUTH DKCIIEPUMEHTBI
COTJIACHO MHCTPYKIINH;
* OTIPEJIENIATh PEAKIUI0
23 | OkpamuBaHue MmIaMeHu

CpeIIbl Pa3IMYHBIX OBITOBBIX
PacTBOPOBC MMOMOIIIBIO
000T0 UHIUKATOPA;
MnoNyyaTb  MPUPOIHBIE
KpacuTenu nmyTeM
JKCTpakuuu (U3  JIYKOBOM
KOXYpBI, W3 MOPKOBH, U3
3€JICHBIX JINCTHEB,;
* IPUTOTOBIISITH PACTBOP
MEJHOTO KyIopoca;
* OCYIIECTBIISATH PEAKIIHIO
B3alMOJICVCTBHS pacTBOpa
MEJHOTO Kylopoca ¢
YKEJIE3HBIM T'BO3/IEM;
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MPOBOJIUTH OITBIT
MOIJIOIICHUS ~ YEepHWI M3
pacTBopa  aKTUBHUPOBAHHBIM
yTJIEM;

MIPOBOJIUTH OIIBITHI
MOTJIOMICHUST ~ KpacsAllluX U
apOMaTUYECKUX BEIIECTB
MEJIOM, KYKYpY3HBIMU
najJo4YKaMu,

* IPOBOJIUTDH ONBIT TAMHOMUCH
pacTBOpOM Kpaxmasa ¢
Homom;

MPOBOJUTH  OMNBIT IO
TaWHOIIHICH MOJIOKOM,
JIYKOBBIM COKOM.
PerynaruBHas qesTebHOCTD:

NPUHUMATh U COXPAHATH
yueOHbIe LENU U 33]]a4H;
* IUIAHUPOBATh U BBIMOJIHATH
CBOU IEUCTBUSA B
COOTBETCTBHU c
IIOCTAaBJICHHOM 3ajadeil u
YCJIOBUSAMHU €€ Pean3aluu;
* OCYILECTBIISATh KOHTPOJIb HAJl
XOJ0M 3KCIIEPUMEHTA;
* OLIEHUBATH MPABUIILHOCTh
BBIIIOJIHEHUSI JeUCTBUI

7. Ilosie3nble yyaeca

24 | Opy3bs Moiinoasipa.
[Touemy mbL10 MOET?
25 | JomarHss
xuMuncTka.Kak
YAATUTH TSTHA
26 | Kak ymanuth HaKHITh
27| Ywmctum mocymy

[To3HnaBatenbHast
JeSITENIbHOCTD:
aHAU3UPOBATh OOBEKTHI C
BBIJICJICHUEM CYIICCTBCHHBIX
n HECYIICCTBCHHBIX
MIPU3HAKOB;
* CpaBHUBATH I10 3aIaHHBIM
KPUTEPUSM JBa-TPU OOBEKTA,
BBIJIETISISL ABA-TPHU
CYLIECTBEHHBIX IIPU3HAKA;
* IPOBOAMTD KJIACCU(PUKALIUIO
o
3aJJaHHBIM KPUTEPUSIM;
* CTPOUTH PACCYXKJIECHUS B
(dhopMe MPOCTHIX CYKICHUM
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28

Kykypy3Has nanouka
a7copOeHT

29

VY nansem p:kaBunMHy

30

OMBITHI C KEJIATUHOM

00 oObekTe.

[IpakTrueckas

JESITENIBHOCTD:

- co0m01aTh

MpaBUJIATEXHUKU

0e3omacHOCTH IIpU paboTe ¢

XUMUYECKUMH PEaKTUBAMU;

* IPOBOJIUTH SKCIIEPUMEHTHI

COIIACHO UHCTPYKIIUH;
MPOBOJUTH  ONBIT IO

OYMCTKE TKaHU OT TPaBSIHOMU

3€JIEHU CIIUPTOM;

IIpOBOAUTD OIIBIT oo
OYUCTKEC TKaHU OT YCPHHUI C
IMOMOIIBIO CIIMPTA U MEJIA,

MPOBOJUTHL  OMNBIT IO
OYHCTKE TKaHU OT IIITEH COKa
c IIOMOIIBIO MEPEKUCH
BOJIOPOJIa M HAIIaTBIPHOTO
CIIUPTA;

MPOBOJUTH  OMNBIT IO
YHUCTKE (hassHCOBBIX
MpeIMETOB oT Hajera
«MapraHiioBKu» CMECBIO
MEPEKUCH BOJIOpOJIA U
JIMMOHHOM KHUCJIOTHI

9. Xumusiu
nJjiaHera
3emin

31

N3ydaem nbuib

32

Onpenenenue
HUTPATOB OBOIIAX

33

dunbTpyeM
3arpsI3HEHHYIO BOLY

34

KucnotHsie noxan

ITo3naBarenbHas
JESITENIbHOCTD:
* OTIpeAeNsATh OOBEKT U
MpeIMeT UCCIIeIOBAHMUS,

aHAJIM3UpPOBaTh OOBEKTHI C
BBIJIEJICHUEM CYIIECTBEHHBIX
u HECYIIECTBEHHBIX
MIPU3HAKOB;

CpaBHUBATh 10 3aJlaHHBIM

KpUTEPUSIM JIBa-TpU OOBEKTA,

BBIJIEJIAS JBa-TpH

CYIIECTBEHHBIX MTPU3HAKA;

* IPOBOAUTD KJIaCCU(UKALIHIO

10 33JJaHHBIM KPUTEPUSIM,

* CTPOUTB PACCYXKJICHHS B

(opme MPOCTHIX CYKIACHUN 00

00BbeKTe.

[IpakTHueckas AesTENBHOCTD:
BBINOJIHATE ~ OCHOBHBIE

orepanuu Juisi TPOBEICHUS
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HCCIICIOBAHNS;
* IPOBOJIUTH UCCIIECOBAHUS 10
H3Y4YEHUIO W OTMCAHUIO
(hU3HUECKUX CBOWCTB MBLIH,
BOJIBI;
- cOOJII0/1aTh MpaBUIIA
TEXHUKH 0€301TaCHOCTH TPH
pabore;
* IPOBOJIUTH SKCIIEPUMEHTHI
COTJIaCHO MHCTPYKIIUU;
* IPOBOJIUTH (PHITBTpOBAHUE
3arpsI3HEHHOM BO/IBI;
* IPOBOJIUTH UCCIIEOBAaHUSHA
oTpe/ieJICHUE HUTPATOB B
OBOIIAX.
PerynsTuBHas 1eIT€IbHOCTD:
NPUHUMATh W COXPAHATH
yueOHBIC IISJIH U 33]1a49H;
* IJIJAHUPOBATh W BBINIOJIHATH
CBOU IEUCTBUSA B
COOTBETCTBUHU c
IIOCTAaBJICHHOM 3ajadeil u
YCIIOBUSIMU €€ pean3allni;
OcyiecTBidATh ~ KOHTPOJIb
MPU HAJTMYUU STAJIOHA;
OneHuBaTh  MPABUIHHOCTD
BBIITOJTHEHUS 1S CTBUI
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
DVD-npowurpsiarens
HoyTtbyxk
MynpTrMEIHATPOEKTOP
OKpaH
[Mudposas nabopaTopus

AN A

METOANYECKHUE PEKOMEH/JIAIIUU K 3AHATUAM

Tema 1. BBenenue. 3annumaTtesnbHasi XUMHUsI (XUMUYECKUNA KPOCCBOPI).

O6opynoBanue M BeliecTBa s ONBITOB. [IpaBuia Ge30macHOCTH MpU
MIPOBEJCHUH OIIBITOB.

JlemoHCcTpanuu:

— OTIBIT «JIbIM O€3 OTHS»;

— «32XKUBIICHUE PAHBDY;

— «HECTOPAEMBIN TJIATOK»; — «(apaOHOBHI 3MEN»; — «BYJIKAH».

Tema 2. Kak ycTpoens! Bemiecrsa?

(OnbITHI, TOKA3bIBAIOIINE JIBUKCHHUE U B3aUMOCHCTBUE YACTHIL. )

HaOmronenus 3a xarisimu Bobl. HaOmro/ieHus 3a KarsiMu BajiepyaHbl.

PactBopeHue mnepmaHraHata Kajdus M IIOBAPEHHOW COJIM B BOJE.
3HaKOMCTBO C MapraHIIOBKOW U €€ 3HaYe€HUEM B OBITY U MEIUIIMHE.

JlabopaTopHBIE OMBITHI:

— HaOJIOICHUS 32 KAIUIIMUA BO/IBI;

— HaOJII0ICHMS 32 KaIUIIMU BaJIepUaHbI;

— pacTBOpEHHE MIEpMaHTaHaTa KaJius B BOJIE;

— pacTBOpEHKE MOBApPEHHOM COJIU B BOJIE.

Tema 3. Uyneca qist pa3MHHKH.

[Ipr3HaKy XUMHUYECKUX PEAKLUN.

Uto Takoe Kpaxmaa U JUIsi 4er0 OH HYXXEH B NPUPOJE U UEIOBEKY;
MOHSATUE «KAYECTBEHHAS PEAKLHUs»;, COCTABJICHUE TaOJMUIbl IO HAIUYHUIO
KpaxMalia B MPOJAYKTax MUTAaHMs HA OCHOBE UCCIIEAOBAHUS.

3HAKOMCTBO C YTJIEKUCIIBIM Ta30M, YTJIEKUCIBIM Ta3 B MPUPOAE U €ro
3HAYEHHUE; CIIOCO0 MONYYEHUS YTIIEKUCIIOTO Ta3a B JIa00paTopuu; METOAbI cOopa
YTJIEKUCIIOTO ra3a (BBITECHEHUEM BO3/lyXa U BHITECHEHUEM BO/JIbl); KAUECTBEHHAS
peakiusi Ha yrICKUCIBIN Ta3 ¢ W3BECTKOBOW BOJION; CITOCOOHOCTH YTIIECKUCIOTO
ra3a TyIIUTh OTOHb.

JlemoHCcTpanuu:
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— MOJlyYeHUE YIJEKHUCIOro ra3a B Jaboparopuu (3HAKOMCTBO C
npUOOPOM JJIsl IOJYyYEHHUs, IPOBENCHUE PEAKLIUH MTOJYUEHUS YIIIEKUCIOro rasa
U3 MpaMopa KUCIOTOM);

- METOJI cOopa YIJIEKHCIOro ra3a (BBITECHEHHEM BO3JIyXa U
BBITECHEHHEM BO/IbI);

— CIIOCOOHOCTB YIIEKUCIIOrO ra3a TYIIHTh OTOHb.

JlaGopaTopHbIe ONBITHI:

— IIPUTOTOBJIEHUE PACTBOPOB COJIBI M YKCYCHOW KUCJIOTBI; IIPOBEICHUE
pEeaKIuy MEXIy CyXOH COAOU U YKCYCOM, MEKY PAaCTBOPAMU 3TUX BEILECTB;

= npoBeneHne peaknuu GpeHondranenHa ¢ KaabIMHUPOBAHHONW COIOM;

— HEUTpanu3anus pacTBOpa yKCyCHOM KUCIOTOM;

— MPAKTUYECKOE OIpPEACIICHUE KHUCIOTHOCTU PA3IHYHBIX OBITOBBIX
pPacTBOpPOB;

— JEHCTBHE PacTBOpa oAa Ha KapTo(deb;

— MPAKTUYECKUNA OMBIT MO0 «YOMPAHHUIO» CUHEBBI CYJIb(MUTOM HATpPHS;
— MCCIIEIOBAHNE NMPOAYKTOB MUTAHUS HA HAJIMYUE KPAXMAJIa;

— KA4EeCTBEHHAS PEAKLIHS HAa YTJIEKUCIBINA a3 C U3BECTKOBOU BOJIOM.

Tema 4. Xumnueckas j1adopaTopust Ha KyXHe

3HaKOMCTBO ¢ Bojiol. «HoBBIe» cBOMCTBA BO/ABI (ITPOCMOTP Ppusibma).

3HAaKOMCTBO C IIMIIEBBIMM YKCYCHOM M JIMMOHHOM KHCJIOTAMH, HX
CBOICTBA, 3HaYEHUE B OBITY.

3HAKOMCTBO C IUIIEBOU coAoi. «l amenne» compl ykcycoM. [Ipumenenune
NUIIEBOI coy B ObITy. Takast 3HakOMast Coib. XJIOPH HATPUS

Camas noctynHas cnagocts. Caxap

Tema 5. Xumnueckas anre4yxka

Hamateipublii cnupt U 3taHon. VX cBoiCTBa, mpUMEHEHUE B OBITY U
METULHE.

IIepekuch Bomopoaa. « XMMHYECKasl LIAMTYYKa.

AKTUBUPOBAHHBINA YTOJIb. 3HAKOMCTBO C MOHSATHUEM «aJCOPOLIMS;
3HAUEHUE aJCOpOLMU B JKU3HU, B OBITY. «3€JIEHKa» U HOJ — «ApYy3bs»
acdanbta. [[pumenenue B ObITY, METUIIUHE.

Tema 6. PazHouBeTHBIC Uy1€eca

3HAKOMCTBO C MEAHBIM KYIOPOCOM, €ro ocoOble CBOICTBa, 3HAUYCHWUE,
IPUMEHEHUE.

3HAKOMCTBO C IOHATHEM «IKCTPAKLHS); 3HAUEHHE SKCTPAKIIMH B )KU3HU, B
ObITY, B TPOMBILUICHHOCTH; TOJIY4YeHHE MPUPOAHBIX KpacuTeled MeTO0M
AKCTPAKIUHU (K3 JIYKOBOU KOKYPbl, MOPKOBHU, 3€JICHBIX JTUCTHEB).

CexkpeT TaltHOIIHCH.
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JlemoHCTpauuu:

— MPUTOTOBJICHHE PACTBOPA MEIHOTO KYIIOPOCa;

— peakuus B3aMMOJIEHCTBHUS pacTBOpa MEIHOI0 Kymopoca ¢
YKEJIE3HBIM T'BO3/IEM.

JlaGopaTopHBIE OMBITHI:

— MPUTOTOBJICHHE PACTBOPA JKEJIE3HOT0 KYIIOPOCa;

— MPOBEJICHUE OIbITA [0 OKPAIIMBAHUIO TJIAMEHU TOpPEJIKU HMOHAMHU
METAJIJIOB;

— MPOBEJCHUE  OMbITAa  TOIJIONIEHUWS  YEpHWI U3  pacTBoOpa
AKTUBUPOBAHHBIM YTJIEM;

— MPOBEJICHUE OMBITOB TMOTJIOUIEHUS KpaCSIIMX U apOMaTHUYECKUX
BEILIECTB MEJIOM, KYKYPY3HbIMU MAJIOYKAMU;

— OMBITHl 1O TMOJYYCHUIO NPUPOJIHBIX  KpacuUTelIed  METOJO0M
OKCTPAKIMH (U3 JIYKOBOM KOXKYpPbI, MOPKOBH, 3€JICHBIX JINCTHEB);

— OMBIT MO Pa3JCiCHUI0 Ha (PUIBTPOBAIBHON Oymare 4epHWI WIH
Kpacutens u3 pioMacrepa;

— OMBIT MO 3aKpalIMBAaHUIO KAPTHUHOK C TMOMOIIBIO pacTBOpa
dbeHondTanenHa U KaHIEJISIPCKOTO KIies;

— OTIBIT TAHOMMCHU PACTBOPOM Kpaxmala ¢ HoI0M;

— OTIBIT 1O TAWHOIKUCH MOJIOKOM, JTYKOBBIM COKOM.

Tema 7. IloJie3Hble yyaeca

Peakuus cpeqpl pacTBOpa Mblia; IPEBHUE 3aMEHUTENIM MbLIa; 3HAKOMCTBO
C TeM, KaK MOET MBLJIO.

Kak ynanute nsitTHa? AncopOiusi, SKCTpaKIUsS W OKUCIEHUE CrelaT Ha
MOMOIIL TPS3HOM  OAEXKJAE; OYUCTKAa TKAaHW OT JKUpa OpPraHUYECKUM
pacTBOpUTENIEM; OYMCTKA TKAaHU OT TPABSHOM 3€J€HU CIUPTOM; OYMCTKA TKaHU
OT YEpPHWJI C TMOMONIbIO CIHHpPTa U MeJa; OYMCTKA TKAHU OT IISITEH COKa C
MOMOIIBIO MEPEKUCH BOJOPOJA M HAIIATBIPHOIO CIHUPTA; OYUCTKA MOJIa C TKaHU
C TIOMOIIBIO THUNOCYJIh(UTAa HATPUSA, OUYMCTKA MEOU OT YEPHOrO HajeTa C
MOMOIIBIO  HAIIATBIPS; 4YMCTKAa  (PasHCOBBIX  MPEAMETOB  OT  HajeTa
«MapraHIlOBKW» CMECHIO MEPEKHUCH BOJIOPO/Ia U IMMOHHON KUCIIOTHI.

UTto Takoe HAKHIIb U KaK ¢ Hel 00pOThCs?

[TondaTtrie CTynHsS, €ro 3HAY€HWE B JKU3HU U MPOMBIIUICHHOCTH;
MIPUTOTOBJICHUE CTYJIHS U3 JKeJaTHHA (TTOHATHE CTOJISIPHOTO Kies).

JlaGopaTopHBIE OMBITHI:

— OTIBIT 11O OMPEACIICHUIO PEAKIIUU CPebl pACTBOPA MbLIA;

— OTIBIT TIO BBHITAPUBAHUIO JKECTKOU BOJIBI;

— OMBIT [0 OYUCTKE TKAHU OT )KUPA OPraHUYECKUM PACTBOPUTENIEM;

— OMBIT [0 OYUCTKE TKAHU OT TPABSHOMW 3€JIEHU CIIUPTOM;
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— OMBIT IO OYMCTKE TKAHU OT YEPHUJI C IOMOILBIO COUPTA U MEJNA;

— ONBIT MO OYUCTKE TKAHU OT ISITEH COKA C IMOMOUIBIO MHEPEKUCH
BOJIOPOJA ¥ HAILIATBIPHOTO CITUPTA;

— OTIBIT TIO OYHMCTKE HO/a ¢ TKaHH C TIOMOIIIBIO THITOCYIb(UTA HATPHUS,

— OMBIT IO OYMCTKE MEJIA OT YEPHOI'O HAJIETa C MOMOIIBIO HAIIATHIPS,

— OTIBIT 1O YKCTKE (DASTHCOBBIX MPEAMETOB OT HaJETa «MAPTAHIIOBKUY
CMECBIO IEPEKUCH BOJIOPOJA U TUMOHHOM KUCIOTBI

— ONBIT IO TMPUTOTOBJICHUIO CTYJHA U3 JKelaThuHa (MOHSATHE
CTOJISIPHOTO KJIes);

— OTBIT C «OXKUBJICHUEM) KEJTATUHOBOU PHIOKY;

— ONBIT IO PACTBOPEHUIO B IKEJIATUHOBOM CTYJHE KPYINHHKHU
OKpAILIEHHOM cOJIi (MapraHilOBKH).

Tema 8. Xumus u miianera 3emiis.

Besnecymas neuis (mpocMoTtp husibma).

Uto Takoe HUTpaTHI?

Kak ounctuts Bogy?

Kucnotueie noxmu.

JlaGopaTopHBIE OMBITHI:

— OMBIT HA OINPEJEICHNE HUTPATOB B OBOIIAX;

— OIBIT 110 OUUCTKE 3arpA3HEHHOMN BOJIBI.

3aHnMaTeJIbHbIE ONBITHI HA KyXHeE.

JlomamiHue Jie1eHIbI

Kynunapuss — yBnekarenpbHoe 3aHatve. Ceilyac clenaeM JOMallHUE
JICJICHIIBI.

Jns 3TOro Hy»XHO IPUTOTOBUTH CTaKaH C TEIUIOM BOJOW, B KOTOPOWU
pPacTBOPUTH CTOJIBKO CaXxapHOrO IMECKA, CKOJIBKO MOXKET PACTBOPUTHCS. 3aTEM
B35ITb COJIOMUHKY JUIsl KOKTEMIISI, MPUBA3aTh K HEH YUCTYHO HUTKY, 3aKpEIUB HA
€€ KOHIIE MAaJICHbKUM KYyCOYEK MaKapOHWUHBI (JIydllleé BCEro HCIOJIb30BaATh
MeJIKME MaKapOHHbIE u3enus). Tenepb 0CTaloch MOJIOKUTh COJIOMUHKY CBEPXY
CTaKaHa, IOMNEPEK, & KOHEI] HUTKUM C MAaKapOHMHOW OIyCTUTh B CaxapHBIN
pactBop. M Habparbcs Tepnenus. Korga Boja M3 cTakaHa HAYHET UCHAPSITHCS,
MOJIEKYJIbI caxapa Ha4HyT COJIMKATHCS U CIaJKWUE KPUCTAJUIBl CTAaHYT OCeaaTh Ha
HUTKE U Ha MakKapoOHWHE, MPUHUMAs MPUUYyIITUBbIC (HOPMBI. DTHU K€ JICICHIIBI
OyayT TOpas3no BKyCHEEe, €Clid K CaXxapHOMY pacTBOPY H00aBUTH CHUPOIl OT
BapeHbs. Torga monydarcsi JIEIEHIIbI C pa3HbIM BKYCOM: BHIIIHEBEHIE,
YEPHOCMOPOJIMUHOBBIE U JP.

Kapenbiii caxap.

BospmuTe nBa kycouka caxapa-paduHama. CMOYUTE MX HECKOJIBKUMU
KaruIsIMA  BOJIbI, 4YTOObI OHHM CTajd BJAXHBIMU, IIOJOXKHUTE B JIOXKKY U3
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HEP>KABEIOLEH CTaIM U HarpeBaiTe HECKOJIbKO MUHYT HaJ ra3oM, [I0OKa caxap He
pacraer m He mnoxenreer. He mante emy mnoxaropers. Kak Ttonmpko caxap
NPEBPATUTCSI B JKEITOBATYI) JKHJKOCTb, BBUICHTE COAEPKUMOE JIOKKH Ha
OJr0/111€ HEOOJIBIIMMU KaTUIIMH.

IHoyemy HecmeJible S0I0KHM KUCAbIE?

Hecnenbie s0710KM coaepaT MHOTO Kpaxmajiga W HE COJAEpXk aT caxapa.
Kpaxman — BemectBo Hecnmankoe. Kak y3HaTh, 4TO B MPOAYKTE COJECPKUTCS
kpaxman? CrenaiiTe HEKpenkuil pacTBop Hoxaa. KamHute UM B TOPCTKY MYKH,
Kpaxmalia, Ha KyCOU€K CBhIpOro KapTodens, Ha OJIbKY HECHENIOoro s0JoKa.
[losiBUBIIAsICS CHHSS OKpAacKa JOKAa3bIBAa€T, YTO BO BCEX ITUX IPOIYKTax
coaepkutcsi Kpaxmai. IloBropure ombIT ¢ S0JIOKOM, KOTJa OHO IOJHOCTBIO
co3peeT. U Bac, HaBepHOE, YIUBUT, UTO Kpaxmajia B 0JI0Ke Bbl YK€ HE Haiiiere.
3aTo Temepp B HEM INOSBUICS caxap. 3HAYUT, CO3PEBAHHME IUIOJOB — 3TO
XUMHUYECKUI IIPOLIECC ITPEBPALLICHHS KpaxMajia B caxap.

Cbeno0HbIH KiIeH.

Bam s mopenok moHamoOuscst kiei, a OaHOYKa C KJIEeM OKa3ajlach
nycTto? He Topomnurech B MarasuH 3a NmOKynkou. [IpuroroBere Kien camu —
CBapUTe HEOOJNBIIYI0 MOpLMIO rycToro kucens! [{ns Tex, KTO HE 3HAET: B
KUISIIMA  COK (MM B BOJY C Bape€HbEM) HYKHO BIHTh, TIIATEIBHO
nepeMeninBasi, pacTBOp Kpaxmaia, pa3BEJEHHOTO B HEOOJbUIOM KOJUYECTBE
XOJIOHOW BOJIbI, U JOBECTH 10 KUIEHMs. Bbl, HaBepHO, OyJeTe yIUBIEHBI, YTO
3TOT KJIEW-KHUCEJIb MOXKHO €CTh JIOKKOM, & MOKHO U CKJIEUBATH UM ITOJENIKH.

22



YCJIOBUSA PEAVINBALINU TPOTI'PAMMBI

MeToanyeckue MaTepHuaIbl

Ne | Hassanue pasaeia, MarepuanbHO- ®DopMbl, METOBI, DopMbI
TeMbI TeXHH4YeCcKoe npuemMbl 00y4YeHusl. y4eOHOoro
OCHAallleHHe, Ilenarornueckue 3aHATHA
AUIAKTHKO- TeXHOJOTUH
MeTOAMYEeCKH I
MaTepHall
1 | Bognoe 3a"saTue. | Mucrpykums no Th | Texnomorus HNuctpykrax
NucrpykTax o pOOIEMHOTO
TEXHHUKE o0yuyeHHs
0€e30MacHOCTH Ha
3aHSTHSIX.
2 | Kax yctpoeHbl | Mogenu monekyn u | Madopmarnmonno — becena,
BelIeCTBa aTOMOB KOMMYHHKAI[MOHHAs IpaKTHYECKast
TEXHOJIOTHSI paboTta
3 | Yyneca mis pasmunku | TexHonoruyeckne | MHpopmMannonHo — | Kpyruslii crou,
KapThl KOMMYHUKaI[MOHHAs naboparopHas
TEXHOJIOTHS pabora
4 | Xumnueckas OO6yuaromue ponuku | TexHomorus [Ipocmotp n
nabopaTopust Ha POOJIEMHOTO oOcyxeHne
KyXHE o0y4eHus POJIUKOB,
nabopaTopHas
pabora
5 | Xumunueckas anteuka | OOyuatomiue ponuku | UHdopmannonHo — becena,
KOMMYHHKAI[MOHHAs IIPAKTHYECKAs
TEXHOJIOTHS paborta
6 | PaznouBerHble uyneca | OOyuaromiue ponuku | MHDOpMAIIMOHHO — | Kpyrnsiii crou,
KOMMYHUKAITHOHHAS nmabopaTopHas
TEXHOJIOTHS pabota
7 | [lone3nsie uyneca Texuonornueckue | TexHomaorus becena,
KapThl POOJIEMHOTO IpaKTHYeCcKast
o0y4yeHHs pabota
8 | Xumus w tadera | OOyuaromiue ponuku | MHDOpMaMOHHO — | Kpyruslii crodn,
3eMIs KOMMYHHKAI[MOHHAs nabopaTopHas
TEXHOJIOTHS pabora
9 | 3aHuMmarenbHbIE Texnonoruueckue | MHpopmanoHHO — | IIpocmotp n
gyJieca Ha KyXHe KapThl KOMMYHHKAI[MOHHAs oOcyxeHune
TEXHOJIOTHS POJINKOB,
nabopatopHast
pabota
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MaTtepuajabHO-TeXHHUYECKOE ofecreyeHne

— IlepcoHanbHBIN KOMITBEOTED.
— MynpTUMEAMIHBIN IPOEKTOP.
— PeaktuBbl u 000pyH0OBaHUE A1 IPOBEICHHUS OMBITOB

NudopmanmonHoeodecneyenmne

— bank naHHbIX (pa3paboTKu YPOKOB, Oecenbl s y4-Csl, JIEKUUU U Oecepl s
ponuTenei, pa3pabOTKH BHEKIACCHBIX MEPOIIPUATHI).
— KoHTpoJiibHBIE CPE3BI, TECTHI.

Kaaposoeobecneuenne

[legaror ~ jgokeH  BHajgeTh  HEOOXOOUMOW  MpodeccHOHANIbHON
KOMIIETEHTHOCTBIO JJII pealiu3allid MPOrpaMMbl: HMMEET ONBIT pPadOThl C
00y4arolMMUC JaHHOTO BO3pacTa, UIMEET HaBbIK OpraHU3aluy 00pa3oBaTEIbHON
NEeSATENIbHOCTH ~ oOydarmuxcsi, 00Jagaer  cPOPMUPOBAHHBIMH  COLIMAJIBHO
OpPUEHTUPOBaHHBIMU JUYHOCTHBIMHU Ka4yeCTBAMHU (OTBETCTBEHHOCTb,
N0OpOXKENAaTEeIbHOCT, KOMMYHUKAOEIBbHOCTh, LEJICYCTPEMIIEHHOCTb, 3MIATHS,
TaKTUYHOCTh M Jp.),a TaKxkKe 00JaJaeT HEOOXOAUMBIM YpPOBHEM 3HAHMU U
IIPaKTUYECKUX YMEHHUI B COOTBETCTBYIOILEH ITPEAMETHON 06nacTw.
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®OPMbBI ATTECTAIIMU/KOHTPOJISA 1 OHEHOYHBIE MATEPUAJIBI

Koumpone ¢ ynpaenenuu npoueccom o0yueHus OCyIIECTBIACTCS B BUIE
MPEABAPUTEIBLHOTO (BXOHOI0), TEKYIIEr0, HTOTOBOT'O KOHTPOJISI.

Bxoonoii kommpons nipoBonutcs B (popme coOecemoBaHUS Ha BBOJTHBIX
YPOKax € LEJbIO BBIABICHUS YPOBHs HadaJbHBIX 3HAaHWW. Ha OCHOBE MOIyd4eHHBIX
JAHHBIX BBISABIIAETCS TOTOBHOCTh K YCBOECHUIO IIPOTPAMMHOI0 MaTepHuaia.

Tekywquii KoOHmpoab 32 yYCBOCHUEM 3HAHWM, YMEHUW W HaBBIKOB
MPOBOJIUTCS B TEUEHUE BCErO rojia Ha KaKJIOM 3aHITHH U MPEJCTaBIsieT coOoi
OCHOBHYIO (hopMy KOHTpOJisi. MCmonb3yloTcsi Takue METOJbl, KaK HaOJIIoJeHuE,
ONpPOC, KOHTPOJIbHBIE HCIBITAaHUS, Y4YEOHO-TPEHUPOBOYHBIC 3aHATUA, T
yYalluecss MOTYT NPUMEHUTHh CBOM 3HAHHMS Ha MPAKTUKE, BBINOJHAS 3aJaHHUS
KOJUIEKTUBHO MW MWHAUBHAyadbHO. Ilo OKOHYaHMM pazznena MPOBOAUTCS
TECTUPOBAHUE, JINOO BBHIIOJTHEHUE MPAKTHUECKOTO 3aJaHusl.

Ilpomesicymounulit KORmMpPOJb TPOBOJNUTCS B CEPEIMHE MPOrPaMMBI B BUJIE
y4acTHusi B TEpPUTOPUAIILHOM KOHKypce «llogennch ombITOM» WM ydacTHs B
MyHUIIMNATBHOM 3Tane HayuHo-npakTuyeckoi KoH(pepeHIun.

Hmozoewtit KOHmMpo1b TPOBOJUTCS IO OKOHYAHUM y4eOHOTO Troja B (popme
TECTUPOBAHUS U IPAKTHYECKOTO 3aJaHUS.

Llenp — BBISBIEHUE PE3YJIbTATOB OOYYEHHUSA, ONpPEAEICHUE KadecTBa
NPUOOPETEHHBIX 3HAHUN U YMEHUE TPUMEHUTH X B KU3HH.
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JIMTEPATYPA U DJIEKTPOHHBIE PECYPCbI

bu6mmoreka IJOK

Jlutepatypa niist yqureJs:

1. Ypok oxonueH — 3ansTus npogoixkatorcs./ [lox pen. 3.I. 3noTHHUKOBA.
— M..: IIpocBemienue, 1992.

2. Anexcunckuii B.H. 3aHumarenbHble OMNBITHI 1O XUMHH. — M.:
[Ipocsemenne, 1980.

3. Hazaposa T.C., I'pabenkuii A.A., Anekcunckuii B.H. Opranuzanus
paboThI TabopaHTa B MIKOJILHOM KaOuHeTe xumun. — M.: [Ipocserienue, 1984.

4. CeménoB A.C. OxpaHa TpyAa U T€XHHUKA O€30MACHOCTH MO XUMHUU. —
M.: IIpocsemenne, 1981

5. ®uznka U XUMHUS BOKPYT Hac (camasi HarjsigHas 1eTCKask SHIUKIIONE IS

6. Xumus. IlpoextHas pearenpHOcTh yuammxcs. Cocrt. [upmmna H.B.,
«Yuurenb», Bonrorpazn, 2007

Jlureparypa s y4eHUKa

1. Epémuna E.A. u np. CripaBouHHMK IIKOJIbHUKA MO xuMuu: 8-11 kiacc.
— M.: Jlpoda, 1996.

2. Kykymkun FO.H. Xumus Bokpry Hac. M, 1992

3. Omerun O. JlaBaiite moxumuunm! — M.: Jlerckas murepatypa, 2002.

4. Onbrun O. OneIThl 6€3 B3pbIBOB — M, 1986

5. [Inuyruna I'.B. XuMus 1 noBceJHEBHAs )KU3HB YesoBeka. — M, 2026

6. Crenun b.JI., Anuk6epoBa 0. 3annumarensabie 3aganus u d3QPEKTHBIE
onbITHl IO Xumuu, poda, M, 2002
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