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IHosicHuTeNLHAA 3aIIUCKA

CoBpeMeHHOE IIKOJbHOE O00pa3oBaHUE JIOJDKHO COOTBETCTBOBATH — IIEJISIM
orepeskaroero pa3puTusi. B HaloHanbHOM 0Opa3oBaTenbHOM nHUITMATUBRE «Hara
HOBas IIKOJa» roBoputcs: «IIaBHBIC 337a4d COBPEMEHHOM IIKOJIBI — PAaCKPBITHE
CIIOCOOHOCTEM KaXKJ0r0 YYEHHKA, BOCHUTAHUE MOPSAJOYHOIO W MATPUOTUYHOTO
YEJIOBEKa, TUIYHOCTH, TOTOBOM K KU3HU B BHICOKOTEXHOJIOTMYHOM, KOHKYPEHTHOM
mupe. [lIkoapHOE O0yueHHEe TOJKHO ObITh MOCTPOEHO TaK, YTOOBI BBHIMYCKHUKU
MOTJIA CaMOCTOSITEIbHO CTaBUTh M JOCTHTaTh CEPHhE3HBIX IIEJEeH, YMEJo
pearnpoBaTh Ha pa3HbIC )KU3HCHHBIE CUTYaIlUm». [[71s TOCTHKEHUS OTIePEKaIOIIETO
pa3BUTHS HEOOXOJUMO pa3BUBaTh MPOCKTHOE MBIIUICHHE OOyYarouumxcs ¢
MOMOIIBIO CHEIHATFHO OPTraHW30BAHHOW EATEIBHOCTH - MCCIIEI0BATEIbCKOM.
HccnenoBarenbckasi JeATEIbHOCTh HalpaBiieHa Ha (OPMHUPOBAHUE KITHOYEBBIX
KOMITETCHIIUM 00YyYaromuXxcsi: IEHHOCTHO-CMBICIIOBBIX, Y4€OHO-TI03HABATEIbHBIX,
OOIIEKYIbTYPHBIX, nH()OPMAITMOHHBIX, KOMMYHUKATHUBHBIX.
B coorBerctBuM ¢  TpeboBanusimu  DeneparbHOr0  rocy/IapCTBEHHOIO
0o0pa3oBaTEILHOIO CTaHJAapTa OCHOBHOIO OOIIEro oOpa3oBaHUsI BO3HUKIIA
HEO0OXOJAMMOCTh B pa3pab0TKe MPOTpaMMbl BHEYPOUHOU JEATEIHHOCTH IO 001 -
WHTEJUICKTYaJlbHOMY  HANpPaBJICHUIO, TMO3BOJISAIONMICH CHOPMHUPOBATH HABBIKU

HCCHG}IOB&TCJ’IBCKOﬁ ACATCIIBHOCTH.

AKmyansHoCcmp IPOTPaMMBbI CBSI3aHA C BO3MOXKHOCTBIO OOYy4aroIerocsi BIOpaTh
npoHUIBHBIN NpeaMeT 00yYeHHUs B CTapUIMX KJIACCaX WM U3MEHUTh CBOU BBIOOP.
[IporpamMma BHEYpOYHOM JEATEIBHOCTH II0 XMMHUU B HaWOOJbIIEH CTEIEHU
CIIOCOOCTBYET pPa3BUTHIO TBOPYECKHX CIOCOOHOCTEM, CTaBs OOydYaromerocs B
MOJIO)KEHUE TEPBOOTKPHIBATENS. 3HAaHUA U yMEHUs, HEOOXOoAUMbIE MJis
OpraHu3alliyd HCCIEAOBATENbCKON NEATEIbHOCTH, MOBBICAT YPOBEHb INPOEKTHO —
UCCJIEI0BATENbCKUX KOMIIETEHIMNA 00y4arommnXcs, MO3BOJIST ObITh YCIEUIHBIMU B
nporecce oOyueHusl.

Hoeéus3non 1anHOW TIpOrpaMMbl SIBJISIETCSA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-



JEATEIIbBHOCTHBIM TOAXOJ, KOTOPBIM CO31a€T OCHOBY Ui CaMOCTOSITEIBHOIO
YCTENIHOTO YCBOCHUS OOYYarONUMHUCS HOBBIX 3HAHWM, YMEHUW, KOMIIETEHIIUH,
BUJIOB U CHOCOOOB AESATEIBHOCTH M OOECIIEYUBAET COOTBETCTBUE NIESITEIbHOCTH
00yJaromuxcs UX BO3pacTy U WHAMBUAYAIBHBIM OCOOEHHOCTSM. OMOIMOHAIBHOE
MEPEKUBAHUE TPOLECCA OTKPBITHS SIBISETCS OCHOBOM MOTHBAlUA K 3HAHUSM,
CTUMYJISITOPOM CaMOM YMCTBEHHOM JEATEIbHOCTH B  JOCTHMIKEHUH LEJIEH
JMYHOCTHOTO, COLMANBHOTO U TIO3HABATEILHOTO Pa3BUTHS 00yJaIOIINXCS.
[Iporpamma pazpaboTaHa Ha OCHOBE CJIEAYIOMIUX HOPMATUBHBIX JIOKYMEHTOB:

o ®@enepanbHbli 3akoH Ne273 @3 ot 29.12.2012 r. «O0 oOpa3zoBaHuH B
Poccniickon @enepanum»;

o @enepanbHblil TOCYJAapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO
oOmiero  00pa3oBaHMs, YTBEPXKIEHHbIM  mpukazoM  MMUHHCTEpPCTBA
oOpa3oBaHUs
u Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 1. Ne 1897;

o TpeboBaHus K OCHAIIEHHIO 00OPA30BATEIBLHOIO MPOLECCa B COOTBETCTBUU C
COJEpKaTEIbHBIM  HANOJHEHHEM Y4eOHBbIX MpeaMeToB (eaepaIbHOro
KOMIIOHEHTA roCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJapTa,
YTBEPXKIICHHBIH  Tpuka3zoM MuHucrtepctBa oOpa3oBaHUS U HAyKu
Poccuiickoit @enepanuu ot 4.12.2010 r. Ne986;

o CanlluH, 2.4.2.2821-10 «CanuTapHo - 31UAEMHUOJIOTHYECKIE TPeOOBaHUS K
YCIOBUSIM M OpraHu3anuu  oO0y4deHuss B 0oO0mIeo0Opa3oBaTeIbHBIX
YUpEKACHUSX, YTBEPKICHHbIE ITOCTAHOBJICHUEM I'maBHOTO
roCyJ1apCTBEHHOTO caHuTapHOro Bpadya P® ot 29.12.2010r. Ne189»;

[IporpaMMa  BHEYpOYHOW  JAEATEIBHOCTH MO  OOIIE-MHTEIICKTYyaJIbHOMY
HaIpaBJICHUIO « XUMUS [ JTIFOOO3HATENbHBIX) MPEIHA3HAUEHA ISl 00y4YaroInXcs
OCHOBHOM WIKOJIBI, HWHTEPECYIOLINUXCSA HCCIEN0BATEIBCKON  JIEATEIBbHOCTBIO.
XUMHUYECKHMN KPYKOK - SKCIIEPUMEHTAIBHBIN, IO3TOMY COCTAB YYaIlIMXCS JTOJDKEH
ObITh MOCTOSIHHBIM. Kpywxok “Xumus st J110003HATENbHBIX OpraHU30BaH I10
OPUHLIKITY TOOPOBOJIBHOCTH. B HEM MOTyT 3aHMMAThCS KaK CUIIbHBIE, TaK U clla0ble

YUYEHHMKHU. 3aHATHUS B KPY>KKE MMPOBOAATCS MHAMBUAYaJIbHbIE U rpymnmosbie. [Tondop



3aJlaHUA TIPOBOJMUTCS C YYETOM BO3MOXKHOCTH, B COOTBETCTBHH C YPOBHEM
MOATOTOBKU M, KOHEYHO, C yU4ETOM KellaHus. B cilydae BBIMOTHEHUS TPYIIIOBOTO
3alaHds Ja€Tcsi BO3MOXHOCTh CIUIAHUPOBATH XOJ JKCIEPUMEHTa C UYETKUM
pacnpeneneHueM 00sS3aHHOCTEH IS KaKIOTO YjieHa rpymisl. [Iporpamma kpykka
BKJIIOYAET: 3HAKOMCTBO C MpUEMaMu JabOpaTOPHOM TEXHUKH, C OpraHu3aluei
XUMHUYECKOTO IKCIIEPUMEHTa U  TMPOU3BOJICTBA, M3YyUYECHHE CBOMCTB BEILIECTB U
MaTepHayioB, X MPUMEHEHUE.

Ienv nporpaMmel:

- (hopMupoBaHHE MPOEKTHO — HCCIEAOBATEIBCKUX KOMIETCHIMI O0yJarOImUXCs.
3aoauu MPOTPaAMMBI BHEYPOUYHOU JESATETbHOCTH o XUMUHU:
1. Pa3BuBaTh HccIeAOBaTENIbCKUE W TBOPYECKHUE CIIOCOOHOCTH OO0YYaroluXcs
2. @opMHUpPOBATh y yHalluXcs IITyO0OKOro ¥ yCTOMYMBOIO HHTEPECA K MUPY BEIIECTB
U XUMHYECKUX MpEeBpaIieHui

3. JlaTh BO3MOKHOCTb MPUOOPECTH HEOOXOIUMbIE TPAKTUUECKUE YMEHUS U
HAaBBIKH 110 JIAOOPATOPHON TEXHUKE B MPOIECCE CAMOCTOSTEIHLHOM
MO3HABATENILHON U TBOPYECKOM ACSATEIBHOCTH NP MPOBECHUU IKCIIEPUMEHTOB U
HCCJIETOBAHUN

4. ®opmupoBaTh HHPOPMAITMOHHO-KOMMYHHUKAITMOHHYIO TPAMOTHOCTD

5. BocriuthiBaTh 9KOJOTHYECKYIO TPAMOTHOCTH O0YYArOIITIXCSI

[Iporpamma BKIIFOYaeT OJIOKH, COCTOSIIHE U3 Ay TUTOPHBIX ¥ BHEAYTUTOPHBIX
3aHATHI. BHEayuTOpHbIE 3aHATHUS MIPEAIOJIAraoT MPOBEACHUE SKCKYPCUH U
AKCIIEPUMEHTOB B XUMUYCCKOH JTab0OpaTOpHH.

Oco00EHHOCTHIO MPOTPAMMEI ABJISIETCS €€ WHTETPATUBHBIN XapaKTep, Tak Kak OHa
OCHOBaHa Ha MaTepualie XUMHH, PU3UKH, OUOJIOTUH, UCTOPUH, Teorpadun. ITo
MOKaXeT 00yYaroIIMMCsl YHUBEPCAJIbHBIN XapaKTep €CTECTBEHHOHAYUYHON
JeATEeTLHOCTH U Oy/IeT CITIOCOOCTBOBATH YCTPAHEHUIO MICUXOJIOTHUECKUX 0aphepoB,
MEIIAIONUX BUACTH O0ITee B pa3HbIX 00JACTSIX 3HAHUN, OCBAaMBATh HOBBIE CEphl
NEATCTLHOCTH.

Mmuoroobpasue ¢opM y4eOHO-UCCIEAOBATEIBCKOM JIESITEIIBHOCTH  TO3BOJISET

o0ecreyuTh MOMJIMHHYI0 HHTETpallil0 YpPOYHOM M BHEYPOUHOW JEATEIHLHOCTH



oOyuaroruxcst mo pa3utuio y HuX Y Y]l CTepkHEeM 3TON MHTETpalluu SBISCTCS
CUCTEMHO-ICATeIILHOCTHBIN MTOIX0/T KaK MPUHITUII OPTaHU3aIli 00pa30BaTeILHOTO
mporiecca B OCHOBHOM 1mkose. Emé oaHOM 0COOEHHOCTBIO — y4eOHO-
HCCIIEIOBATENIbCKOU AEATENBHOCTH SIBISICTCS €€ CBA3b C MIPOEKTHOM JIESITETbHOCTBIO
oOydJarommxcs.

CucteMHO — JEATCIBHOCTHBIA TMOJAXOM, JIeKAIIMid B OCHOBE CTaHJapTa
yCTaHaBJIMBAET TPEOOBAHUS K pE3yJIbTaTaM 00yUarOIIUXCsl HE TOJIBKO MPEIMETHBIM,
a B MIEPBYIO odepeab JIMYHOCTHBIM u METaIpeIMETHBIM.
MeTtanpeaMeTHbIC PE3yJIbTAThl IPEACTABISAIOT COO0H OCBOCHHBIE O0YJArOIITUMUCS
YHUBEpCAJIbHBIC Yy4eOHbIE JCHCTBUS (MO3HABATE/bHBIC, PETYJISITUBHBIC U
KOMMYHHUKAaTHBHBIE), 00ECIICUNBAIONINE OBJIaJIEHUE KITFOUYEBHIMU KOMIIETEHIIMSIMU.

JIMYHOCTHBIE PE3yJIbTATHl MPEACTABISIIOT COOOM OCBOEHHBIE JTUYHOCTHBIE Y'Y/l

OcBoeHue nporpaMMbl BHEYPOUYHOU JESITEIBHOCTH OOYYaIOIIMMUCS TTO3BOJIUT
MOJIYYUTh CIeAYIOIINE pEe3yIbTaTHI:
B cpepe pazeumusa nuunHoCcmublx yHUBEPCAIbHBIX YHUEOHBIX OCUCH UL 8 PAMKAX:
1. Koenumueno2o komnornenma 6yoym cqpopmuposamsi.

- OCHOBBI COIMATIbHO-KPUTHYECKOTO MBIIIICHUS, OPUEHTAITUS B 0OCOOEHHOCTSIX
COIMAJIbHBIX OTHONIICHUN 1 B3aUMOJICHCTBU;

- DKOJIOTUYECKOE CO3HAHWE, IPU3HAHNE BHICOKOUW IIEHHOCTH KU3HH BO BCEX €€
MPOSIBJICHUSIX; IPABUJT TIOBEICHUS B UYPE3BBIUANHBIX CUTYAIUSIX.

2. [JennocmHo20 U IMOYUOHATILHO20 KOMNOHEHMO8 6yoem cihopmuposana:

- TTOTPEOHOCTH B CAMOBBIPAKEHUN U CaMOpeaTU3alliH, COITUATBHOM MTPU3HAHNH.

3. leamenbHocmHo20 Komnonenma 0y0ym cqpopmuposamul.

- YMEHHE BECTH JUAJIOT Ha OCHOBE PaBHOMPABHBIX OTHOIIICHUI M B3aUMHOTO
YBAXEHUS U IPUHSTHUS;

- YCTOMYUBBIN MTO3HABATEIILHBIN HHTEPEC U CTAHOBJICHUH CMBICTIOO0pa3yroIieit
(GYHKIIMH TTO3HABATEIIBHOTO MOTHBA;

- TOTOBHOCTb BBIOOpa MPO(PHIILHOTO 00pa3oBaHMs.

2. O0yyaroImuiics MOIyYUTh BO3MOXKHOCTH I (DOPMUPOBAHMSL:



- BBIPAKEHHOM YCTOWYMBOI yueOHO-TI03HaBaTeIbHOM MOTUBALIUK U UHTEpeca K
YUEHHIO;

- FOTOBHOCTH K CaMOOOPa30BAHUIO U CaMOBOCIIUTAHUIO.

B cgpepe pazeumusn pezynamuenovix yHUGepCcaIbHbIX YUEOHBIX OCUCM UL
ooyuarowuiica

1. Hayuwurcs:

- LIEJICTIOJIATaHUIO , BKJIFOYAsi IOCTAHOBKY HOBBIX LI€JIEH, MPeoOpa3oBaHue
IIPaKTUYECKOM 3a/1a4M B IIO3HABATEIIBbHYIO;

- CaMOCTOSITEIBHO aHAJIM3UPOBATh YCIOBUS JOCTH>KEHHS LIEJIM HA OCHOBE y4eTa
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM Yy4€OHOM MaTepHaie;

- INJAHUPOBATh MYTH JOCTHKECHHUS LIEIICH.

2. [TomyuuTh BO3MOKHOCTH HAyUHUTHCS:

- CaMOCTOSITEJIbHO CTABUTh HOBbIE YU€OHBIE LIEH U 33J]aUH;

- IIpY IUTAHUPOBAHUH JOCTHKEHHUSI LIEJIEl CAMOCTOSITENIBHO U aIeKBAaTHO
YUUTBIBATH YCIOBHS U CPEJCTBA UX TIOCTHKEHHUS.

B cgpepe pazeumua kommynukamugeHvlx yHUGEPCAIbHBIX YUEOHBIX OCHUCMEUTL
ooyuarowuiica

1. HayuuTcs:

- aJIEKBAaTHO MCIIOJIb30BATh PEYb /IS IUIAHUPOBAHUS U PETYIISIUU CBOEH
NesATEeIbHOCTH;

- aJIEKBaTHO MCIIOJIb30BATh PEUYEBBIE CPEACTBA AJIs PELICHUS PA3IMYHBIX
KOMMYHUKAaTHUBHBIX 33]1a4; BJIaJ€Th YCTHON U MHMCbMEHHOUN peublo; CTPOUTD
MOHOJIOTHYECKOE KOHTEKCTHOE BbICKa3bIBAHUE;

- OpPraHU30BBIBATh U IUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH;

- HHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB U CTPOUTH MPOJAYKTHBHOE
B3aUMOJIEVICTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU.

2. [Tony4uTh BO3MOXHOCTbh HAYYUTHCS:

- 6paTB Ha ce0s HWHUIINATHUBY B OpraHnu3aiuu COBMCCTHOTI'O I[GIZCTBH)I;



- OKa3bIBaTh NOJJIEPKKY U COJIEHCTBUE TEM, OT KOI'O 3aBUCUT JOCTHKEHHE LIEJIU B
COBMECTHOM JIEATENBHOCTH.

B cghepe pazeumun noznagamenvHvix yHUGEPCAIbHBIX YUEOHBIX 0€liCEUTL
ooyuarowuiica

1. Hayuurcs:

- OCHOBaM peaJn3aliy NPOEKTHO-UCCIEN0BATENBCKON IEATENBHOCTH;

- IPOBOJIUTH HAOIIOJEHUS U SKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHTEJIS;

- OCYILECTBIIATh PACHIMPEHHBINA MOUCK MH(OPMAIUU C UCTIOJIB30BAaHUEM PECYPCOB
oubmmorek u MutepHera.

2. ITosryunT BO3MOKHOCTDh HAYYUTHCS:

- CTaBUTH MPOOJIEMY, apTyMEHTHUPOBATH €€ aKTyalbHOCTb;

- CaMOCTOSITEIBHO MTPOBOJIUTH UCCIIEAOBAHMS HA OCHOBE IPUMEHEHUSI METO/IOB
HAOJIOICHUS U DKCIIEPUMEHTA;

- BBIIBUTATh TUIIOTE3bI O CBA3SAX U 3aKOHOMEPHOCTSIX MPOLECCOB;

- OPraHU30BaTh UCCIIEIOBAHUE C LEIbI0 TPOBEPKH TMITOTE3HI;

- ACJIaTb YMO3AKJIIOUCHHUA U BBIBOJAbI HA OCHOBC apIryMCHTAIIHNH.

Iliianupyemble pe3yabTaThl

Ha 3ansTusix xpykka oOydaromuecs JTOMOJHIT CBOW 3HAHUS MO XUMHH, IMOBBICST
CBOM YpPOBEHb TEOPETUYECKOW W OKCIIEPUMEHTAIBHOM NOATOTOBKH, HAy4daTcCs
BBINOJIHATH HECJIOKHBIE XUMUYECKHUE OIBITHI, ITOJIb30BATHC XUMUYECKOU MIOCYI0M,
peakTUBaMH, HarpeBaTeIbHBIMU MpuUOOpamMu, coOJOAaTh TMpaBUiia TEXHUKHU
0€30MacHOCTH TMpU MPOBEICHUM XUMHUYECKOro JKcrepuMeHTta. Kpome Toro,
KPY>KKOBBIC 3aHSATHUS MPU3BAHBI MPOOYAUTH Yy YYaIIUXCSd UHTEPEC K XUMUYECKON
HAayKH, CTUMYJHPOBATh NAJIbHEUIEE HM3YYEHHE XHUMHUU. XHUMHUYECKUE 3HAHUS,
chOpMHUpPOBAaHHBIE HA 3aHATHSIX KPYy’KKa, WH()OpMAIMOHHAS KYyJIbTypa ydalluxcs,
MOTYT OBITh MCHOJIB30BaHbl UMHU JJISI PACKPBITHUSI PA3IUYHBIX MPOSBICHUN CBI3U
XHUMWU C KU3HBIO.

[IpenmeTHBIMH pe3yiabTaTaMyi OCBOEHUS IPOTPAMMBI SIBJISTFOTCS:



- B TO3HaBaTeNIbHOI cdepe: OMHUCHIBaTh AEMOHCTPAIIMOHHBIE U CAMOCTOSITENBHO
POBEJCHHBIE HKCIIEPUMEHTBI, UCIIONIB3YS ISl 3TOrO PYCCKUM SA3BIK U SI3bIK XUMUU;
HAOMIOATh JEMOHCTPUPYEMbIE M  CaMOCTOATENBHO IPOBOJMMBIE  OIIBITHI,
XUMHYECKHUE PEaKINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OPUEHTAIIMOHHON cpepe: CTPOUThH CBOE MOBEJICHUE B COOTBETCTBUU
C MPUHIIUIIAMH O€PEXHOTO OTHOIICHUS K TIPUPOJIC;

- B TpPyAOBO#l cdepe: MIaHUPOBATH U MPOBOAUTH XUMHUYECKUN SKCIIECPUMEHT;
HCITI0JIb30BATh BELIECTBA B COOTBETCTBUU C MX MPEAHA3HAYCHUEM U CBOMCTBAMU;

- B cepe 0E30MacCHOCTH KU3HEIEATEIILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb MPH
OTPaBJICHUAX, OXOraXx W JAPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U
71a060paTOPHBIM 000PYAOBAHUEM.

JIMYHOCTHBIMU pe3yIbTaTaMU SIBISIOTCS:

- B LICHHOCTHO-OPUEHTALIMOHHON C(pepe — UyBCTBO TOPIOCTH 32 POCCUMCKYIO HayKY,
OTHOILIEHUE K TPYAY, LIeJEyCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOILICHKA;

- B TpyHOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEWIIEH
0o0pa30BaTeIbHON TPACKTOPHH;

- B TMO3HABaTENbHON cdepe: MOTHUBALMA Yy4YEHUS, YMEHHE YIPABIATH CBOCH
MO03HABATEJIbHOM 1€ATEIbHOCTH.

MeTtanpeaMeTHBIMU pe3ybTaTaMu SBJISIOTCA:

- BJIaJICHHE YHUBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCO0AMU JI€ATEIHHOCTH:
HaOJII0/IeHUE, U3MEPEHUE, SKCTIEPUMEHT, yueOHOE UCCIIEJOBAHUE;

- YMEHHE TE€HEpPHpPOBATh WJEU OINPEACTATh CPEACTBA, HEOOXOAMMBIC ISl UX
peanu3anuu;

- YMEHHME OINpeAeNsATh Ledd M 3aJaud JesTeIbHOCTH, BBIOMPATh CpEJCTBa
pealn3anuy eI U TPUMEHATh UX Ha MPAKTHKE;

- UCIIOJIB30BATDh PA3JIMYHBIC UCTOYHUKHU IS TTOJTYYCHUSA XUMHUYECKOM HH(bOpMaL[HH.

IIporuo3upyembie pe3yJabTaThl U CIIOCOOBI UX IPOBEPKH

IlepBblii ypoBeHb pe3yJbTATOB - MPUOOPETEHUE HIKOJbHUKAMU COIMATBHBIX



3HAHUWA U MOPEACTABICHUM O XMMHYECKUX TEXHOJIOTHSX, O 3HAYEHHE XUMHUU B
COBPEMEHHOM MHMpE, Pa3jIMYHbIX TEXHUKAaX M BUJAX MCKYCCTBA, HCIOJb3YIOLIUX
JTOCTH)KEHUSI XMMHUH, TTOHUMaHUSI WX COIMAJIbHOW 3HAYMMOCTHU B TOBCEIHEBHOM
XKU3HU. JJI1 TOCTHXKEHUS! TAaHHOTO YPOBHS PE3ylbTaTOB 0CO00€ 3HAUCHHE MMEET
B3aMMOJICUCTBUE YYEHUKA CO CBOMMH YUHUTENIIMH KaK 3HAYUMBIMHU JJIi HETrO
HOCHUTEJISIMU COLIUATILHOTO 3HAHUS u MOBCEHEBHOTO OTbITA.
Bropoii ypoBeHb Ppe3yJbTaToB - (OPMHPOBAHHWE [O3UTHBHOTO OTHOLIEHUS
HIKOJIbHUKOB K 0a30BBIM IIEHHOCTAM o01iecTBa i TOCTHXKEHHS JAHHOTO YPOBHS
pe3yabTaTOB 0CO00E 3HAUEHUE UMEET PaBHOIIPABHOE B3aUMOJICHCTBUE HIKOJIBHUKA
C JAPYTHMMH IIKOJbHUKAaMU Ha YPOBHE KJacca, IIKOJbI, TO €CTh B 3allUILEHHOM,
JIPYKECTBEHHOMN emy COLIMAJIBHOU cpeze.
Tpernii  ypoBeHb  Ppe3yJIbTATOB -  IOJIYYEHUE  IIKOJbHMKAMU  OIbITA
CaMOCTOATEJIBHOTO COLMAIIBHOTO JIEWCTBHS, Pa3BUTHE TBOPYECKOIO MOTEHLIHAIA
JUYHOCTU B TNPOLECCE MCCIEIOBAaHUS W pEaJU3alMd TBOPYECKUX IPOECKTOB —
UCCJIEIOBATENbCKOW padoThl. I JOCTHMKEHHS JAHHOTO YPOBHS pE3yJbTaTOB
0c000€ 3HaueHUE UMEET B3aUMOJICHCTBUE NIKOJIBHUKA C COLIMATIbHBIMU CYObEKTaMH

3a npeesiaMmu IIKOJIBI, B OTKPBITOH 00111eCTBEHHOM cpene.

CucreMa OTCJIEKUBAHUS U OLEHUBAHHUS Pe3yJIbTATOB O0YUYCHUS IIKOJIHHHUKOB
MPOXOJUT dYepe3 ydacThe HMX B Oecemax MO pa3HBIM TeMaM, BBICTYIICHUS
OoOy4JaronMxcss Ha XMMHUYECKUX BeUepax BO BpeMs MPEAMETHBIX JIeKaJ BHYTPHU
IIIKOJIBI, YYacTHE B HAYYHO — HMCCIIEIOBATEILCKUX KOH(EpPEHIUIX M KOHKypcax
UCCIIEIOBATENbCKUX pabor, CO3/IaHUU nopTo¢oJIHoO.
Coznanue noprdomnno siusercs 3 HEeKTUBHON POpPMOI OIEHUBAHUS U TTOIBEICHHUS
UTOTOB JesATeabHOCTH oOyuaromuxcs. [loprdgomuo — 310 cOopHUK padboOT U
pe3ynbTatoB oOydaronuxcs. B moprdonro ydeHuka BKIIOYAOTCS (OTO U BUICO
M300paKEeHUS TIPOAYKTOB MCCIIENOBATEILCKON JAEATEILHOCTH, UCCIEA0BATEIbCKAS
pabora, npe3eHTaIs u TE3UCHI.
Bce oOyuatomuecs B TeU€HUE MTOCEIICHUS 3aHATHIA BIOUPAIOT TEMY HCCIICIOBAHUS

Y BBINOJHSIOT UCCEA0BATEIBCKYIO pab0Ty, KOTOpas MPECTaBIISIETCS HAa UTOTOBOM



KoH(pepeHuu. [lpu >TOM BO3MOXKHO BBIMOJHEHHE TBOPUECKOTO OTYETA Kak
WHIUBUIYAIBHO, TAK U B TpyNIe U3 3-4 yenoBek. 3aHATHS B KPY>KKE TECHO CBS3aHbI
c 0011e00pa3oBaTeIbHbBIM KypcOM U CIIOCOOCTBYIOT PACIIMPEHUIO U YIIyOJIEHUIO
3HAaHUHU, TOJIy9aeMbIX Ha YpPOKaxX XHMHH, Pa3BHUBAIOT U YKPEIUIOT HaBBIKU
IKCIEPUMEHTUPOBAHUS.

B peammzanum mnporpaMMbl JaHHOIO KpyXKa HEOOXOAMMO codeTaTb Oeceibl
NpEenoJaBareyii W BBICTYIUICHHS KPYKKOBLEB, IPOBEACHUE BUKTOPUH C
HKCKYPCHUSIMU B allTeKy, ouc Bpaya o01el MPaKTUKU, XUMUYECKYIO J1ab0paTopuIo,
YTeHHE pedepaToB C MPOBEICHUEM IKCIIEPUMEHTA.

YsieHbl Kpy>KKa MOTYT IPAKTUYECKU UCIOIb30BATh CBOM 3HAHUS B IIIKOJIE HA YpOKax
XUMHUH U B OBITY.

[Tporpamma kpyxka “Xumus ajs 10003HATENbHBIX pacCYUTaHa Ha yJamuxcs 8-9
KkiaccoB (35 3ansATHii o 1 yacy B Heero Win 35 4acos).

TeMaTnyecKkuil UVIAH KPYKKa

Ne | Ha3Banue pa3naena Bce | U3 Hux
n/n ro |aya |BHeay
4yac | UTO | AUTOP
OB | PHBI | HBIX
X
1 O3HakomIIeHHE C KAOMHETOM XUMUU, U3yYEHUE MPABUIT | 2 1 1
TEXHUKU 0€30I1aCHOCTH
2 XpaHeHUE MaTepuagoB, PEAKTUBOB B XUMHUYECKOU | 2 2
nabopatopun. Xumuueckas nocyna. Th Bo Bpems
paboTel ¢ mNpoOUpKaMH, KOJIOAMH, XUMHUYECKUMHU
CTaKaHaMH U JIp.
3 HarpeBatenbHble MpuOOpHl  (COIUPTOBKA, IJIUTKA, | 1 1
BOJAsiHasE OaHsi), moib3oBaHMe WMHU. HarpeBanue wu
IIPOKaJIMBaHUE.
4 @unbTpOBaHME W IIEPEroHKa. BelmapuBanue U |2 2
KpUCTaJUIM3aL U




5 OcHOBHBIE MPUEMBI PA0OTHI C TBEPIABIMH, KUIKUMHU U | 3 1 2
ra3000pa3HbpIMU BEIIIECTBAMH. JlabopaTopHbie
CIIOCOOBI MOTYYEHUSI HEOPTaHUYECKUX BEIIECTB.
6 PactBopsl. Kpucramoruaparst. 2 2
7 3aHUMATENIbHBIE OMNBITHI 10 TeMe: «XuMuueckue | 1 1
peaKkiy BOKPYT HAC».
8 3aHUMATEIIbHBIE OMBITHI 10 TEME: « XUMUS B IpUpoae». | 1 1
9 XUMHS ¥ 9ETIOBEK. 1 1
10 | Xumus u MeIuIMHA 1 1
11 | [Ipodopuenramnms. 1 1
12 | Xumus B ObITY. 1 1
13 | [loaroroBka K JeKajie eCTEeCTBEHHBIX HAYK 2 1 1
14 | VccnenoBareabCKUe MPOEKTHBIE paOOThHI 12 |4 8
15 | BHyTpuIIKOJgbHasA KOH(pEpPEHUUsT HCCIEI0BATEIbCKUX | 2 2
pabot
16 | PaiioHHasi KOH(EpEHIHs HAYYHO-UCCIEAOBATENbCKUX | 1 1
paboT cpenu yJanuxcs Ko
Hroro 35 |10 |25

OcHOBHBIE METO/IbI
[IpoBeneHrEe XMMHUUYECKHX ONBITOB, YTEHUE XHUMUYECKOM HAYYHO — IOMYJIAPHOU
JUTEPATYPHI, TOATOTOBKA pedepaToB, CO3JaHNE CTEHAOB U BBIITYCK CTEHHBIX Ta3eT,
BBITIOJTHEHHWE  JKCIEPUMEHTaJbHBIX  paboT,  TBOpYeckas  pabota MO
KOHCTPYUPOBAHUIO U MOAECIUPOBAHHUIO.

OcHoBHBbIE (hopMBI
becenpl, nuckyccuu, ydeOHO-HCCIEN0BAaTEIbCKUE pPaOOThl, BUKTOPUHBI, WIPHI,

XHUMHWUYCCKHEC BCUCPA, BBIIIOJIHCHHC IIPOCKTOB

IIporpamma kpy:kka « Xumus JJisl J10003HATEIbHBIX)



1. Beoonoe 3anamue. 3HaKOMCTBO C y4alIUMUCS, aHKETUPOBAHUE: (YTO MPUBEIIO
TeOs1 B KpyKoK “Xumus g 1r0003HaTenbHbIX). BbiOOpel coBeTa, neBu3a,
AMOJIEMBl  KPY)KKa, 3HAKOMCTBAa KpPYXKKOBIIEB C UX OOS3aHHOCTAMH U
o0opyoBaHuEM pabodyero Mecra, 0OCyX JI€HHE M KOPPEKTHPOBKA TJIaHA PabOTHI
KPY>KKa, MPEJIJIO)KEHHOTO YUUTEIIEM.

2. O3HakomleHue ¢ KAOUHEMOM XuUMUU U U3YYEHUE NPAGU]I MEXHUKU
oe3onacnocmu. IlpaBuna Oe3omacHOW pabOThI B KaOWHETE XHUMHH, H3YYCHUE
npaBui TEXHUKUA O€30MAaCHOCTH U OKa3aHWs MEPBOW MOMOIIM, HCIOJIb30BaHUE
MPOTUBOMOXKAPHBIX CPEJICTB 3aLTUTHI. Mepa 1o TeXHUKE 0e30MacHOCTH

3. 3nakomcmeo c nadvopamopuvim 060opyoosarnuem. O3HAKOMIICHUE YYALIUXCS C
Kiaccudukainuyen 1 TpeOOBaHUSIMU, TPEABABISIEMBIMU K XPaHEHUIO JJA00PATOPHOTO
00Opy/OBaHUS, W3YYCHHE TEXHUYECKHX CPEACTB OOydYeHHus, MpPeIMETOB
JabopaTopHoro o0opynoBaHus. TexHUKa JEMOHCTpPALUU OIBITOB (Ha MpUMEpax
OJIHOTO - JIBYX 3aHUMATEJIbHBIX OIBITOB)

Ilpakxmuuecxkass paboma. O3HAKOMJIEHHWE C TEXHUKOW BBIMOJHEHUS OOLIUX
MPAKTUYECKUX ONEpAIii HATUBAaHUE JKUJIKOCTEH, IepeMENTMBaHNe U PACTBOPEHUE
TBEP/BIX BEIIECTB B BOJIC.

4. Xpanenue mamepuanos u peakmueos 6 XUMUYECKOU
nabdopamopuu. 3HaKOMCTBO C Pa3JIMYHBIMU BUAAMHU KJIACCU(PUKAINN XUMHUYECKUX
PEaKTUBOB M MPaBUJIAMU XPaHEHUS X B 1a00paToOpuu

Ilpakmuuecxas paboma. CocTaBieHue TaOJUIl, OTPAKAOIIMX KiIacCUPUKALINIO
BEIIECTB , U3TOTOBIIEHUE STUKETOK HEOPTaHUIECKHX BEIIECTB, COCTABJICHHUE CITHCKA
PEaKTUBOB, HECOBMECTUMBIX JIJIST XPaHCHHMSI.

5. Hazpesamenvnvlie npubopvl u noav3o6anue umu. 3HaKOMCTBO C IpaBUIIAMHU
M0JIb30BaHUsI HAIPEBATEIBHBIX MPUOOPOB: MIUTKH, CIIMPTOBKH, Ta30BOI TOPEIIKH,
BOJSTHOM OaHu, cymmiasHOTO IKada. HarpeBanue u npokanuBanue

Ilpaxmuueckas  paboma.  Vlcionb3oBaHME  HarpeBaTeNbHBIX  HPUOOPOB.
W3rotoBneHne CIMPTOBKH U3 MOAPYYHOTO MaTepUaia.

6. B3zeewueanue, Quavmposanue u nepeconka. O3HAKOMJICHUE YYalllUXCAd C
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neperouku. [ Ilpaxmuueckas paboma. OUnCTKA BEMIECTB OT MPUMECEH Pa3TuIHBIMU
CIIOCOOaMH.

7. Beinapueanue u kpucmannuzayus

Ilpaxmuueckasa  paboma. Beinenenne  pacTBOPEHHBIX  BEIIECTB  METOJIOM
BBINIAPUBAHUS M KPUCTAJUIM3allMM Ha TMPUMEpPE pacTBOpa MOBAPEHHOW COJM U
caxapo3bl.

8. OcHosnvie npuemvt pabomvt ¢ meepovimu, HCUOKUMU, 2A3000PA3ZHLIMU
seujecmeamu. Jlabopamopnuvie cnocoosl nOJIyUeHUA HEOP2AHUYECKUX GeU4eCE.
HHemoncmpayus gpunoma.

llpaxmuueckas paboma. ONBITHL. WILTIOCTPUPYIOIIUE OCHOBHBIE MPUEMBI paOOTHI C
TBEPJBIMHU, KUJKUMH U Ta3000pa3HBIMU BEIIECTBAMH.

llpakxmuueckass paboma. IlolydueHue HEOPraHUUECKUX BEUIECTB B XUMHUYECKOM
nabopatopuu [lonmydeHue ruipokcua Meau U3 MEAH, XJIOpUIa IIMHKA U3 [IUHKA.
Haensonvie nocobust, cxeMbl, TaOJINIBL, IIAKATHI.

9. Ilpuzomoenenue pacmeopoé 6 XUMUYECKOU Jadopamopuu u 6
Oobtmy. O3HAKOMJIEHUE  y4YallUXCs C MPOLECCOM pPACTBOPEHUS  BEIIECTB.
HacelllieHHbIe W TepechIliEeHHbIE pPacTBOphL. [IpUroTtoBieHue pacTBOPOB U
WCIIOJIb30BAaHUE UX B KU3HMU.

Ilpakmuuecxas paboma. [IpuroToBiIeHNE PACTBOPOB BEIIECTB C OMPENEIEHHOM
KOHIICHTpAIIME PacTBOPEHHOTO BemiecTBa. [lolydyeHHWe HACBIIMIEHHBIX W
MEPECHIIEHHBIX ~ PAacCTBOPOB, COCTaBJICHHUE W  HCHOJb30BaHHE TpaduKoB
PacTBOPUMOCTHU

10. Kpucmannozudopamer. Kpucrajummueckoe coctosiuue. CBOWCTBA KPUCTAJUIOB,
CTPOECHHE U POCT KPUCTAIIIOB.

Ilpaxmuueckass paboma. Iloniydenrue KpUCTA/UIOB COJIEM M3 BOJHBIX PacTBOPOB
METOJIOM MEJJIEHHOTO HCHapeHusi U MOCTEIEHHOTO MOHUXKEHUSI TeMIIEpaTypbl
pacTBopa (XJI0pHIa Kajlus, MEIHOTO KyImopoca, alFlOMOKaIMEeBbIX KBACI[OB)
Jomawnue onvimsl IO BBIPAITMBAHUIO KPUCTAILJIOB XJIOPUJIA HATPHSI, caxapa

11. Xumusn u meouyuna. DopmupoBanve HHOOPMAITMOHHON KyIbTYPhI YHAIIUXCS.

CocTaBiieHnE U YTEHUE 10KJIa10B U pedepaTos.



Yemuwiu orcypnan Ha TeMy XUMUS U METUIIMHA
IKCKypcus B alTEKy.
12. 3anumamenvnvle onvimsl no meme: Xumuueckue peaKyuu 60Kpy2 Hac.

IToka3s ACMOHCTPAIMOHHBIX OIIBITOB.

o “Bynkan” Ha cTOJIE

e ‘““Kumas Boma”

o “Boma-xaranuzatop”

e «30J10TO» U3 BOJIBI

o llBeTHBIC OTHHU

o MowmeHnTansHOE IBETHOE POTO

o Bopa 3axuraer 6ymary

o HeBuaumsie uepHmiia

13. Iloozomoeka Kk 0exade ecmecmeeHHbIX HAYK

[ToaroroBka yyamuxcs K MpOBEICHUIO I€KaJIbl €CTECTBEHHBIX HayK. MI3roToBieHue
MJIAKaTOB C TMOCJOBUIIAMU, IOTOBOpKaMHU, adopu3Mamu, BBITYCK CTEHTa3eT ¢
3aHUMATEeNbHBIMU (PaKTaMu.

14. Ilposedenue ucp u KOHKypcoe cpedu yuawiuxca 8-9 knaccos unenamu
Kkpyycka. CoCTaBlI€HUE KPOCCBOPJIOB, peOyCOB, MPOBEICHUE XUMUYECKUX UID,
MPEIIOKEHHBIX M MOJATOTOBICHHBIX YWIEHAMHU KPY>KKa

15. Xumusa 6 npupode. CooOIIECHNUS] YYAIIUMHUCS O TMPUPOJIHBIX SBIICHUSX,
COTIPOBOKJIAOIIUMUCS XUMUYECKUMU Tpolieccamu. [IpoBeneHne 3aHUMATENbHBIX
OMBITOB MO TEME « XUMHUS B IPUPOAE.

Jemoncmpayus onvimos:

o MapcuaHckuii nem3ax

o XHMHYECKasA 3Mesl.

o JlbIM O€3 orHg

o «XaMeleon»

16. Xumusn u uenosek. Urenue n0xaaaoB u pedepaTos.

* Bamie nutanue u 310pOBbE



* XuMHUY€eCcKue peakiuu BHYTPU HAC

17. IIposedenue oudakmuueckux uzp

[IpoBeneHre KOHKYPCOB U AUIAKTUYECKUX UTP U3 METOJIMYECKON KOMMIIKH YUUTEIIS
18. 3anamue no npoghopuenmayuu.

Dkckypeus B opuc Bpada o01el mpakTuk, 1ex nepepadorku CIIK

19. Xumusn ¢ o6vtmy. O3HaAKOMJICHHUE YYAIIUXCS C BHUJAMU OBITOBBIX XHMHKATOB.
Pa3HoBUIHOCTH MOIOIIUX CPeACTB. VICnoib30BaHNE XUMUYECKUX MATEPUATIOB JIJIs
pEMOHTA KBAPTHUP.

Ilpakmuuecxas paboma. BeiBefieHUE TISATEH P>KaBUUHBI, YSPHUII, KUPA.
Harnsigaeie cpencTna: miakaThl, TaOIUIbI, 00pa3iibl MOIOIIUX CPEJICTB.

20.  Hccneoosamenvckue paoomovl 00yuarOuwuxcsi no memam, Komopwle
6b13b186AI0OM Y HUX UHMEPeC.

21. Buympuwikononaa KoHepeHuusa ucciedo8amenibCKuxX NnpoeKmos.
[TonBeneHne UTOTOB W aHaIU3 pabOTHl KpykKa 3a TojJ. OTYEeT 4JIeHOB KPYKKa,
JIEMOHCTpAllMsl  M3TOTOBJICHHBIX WICHAMHU KPYXKKa HarJBSIAHBIX — MOCOOWUIA,
MPOCTEUIUX  MPUOOPOB, KOHKYPCHBIX Ta3eT, BBIPANICHHBIX KPUCTAJUIOB,
pedepartoB, Ucclie10BaTEIbCKUX PadoT.

22. Paiionnaa yueOHO-ucciedosamenbcKan KoHepenuus oo0yuarouuxcs

00pa306amenvHLIX YUPeHcOeHUll

Yuyeono-memamuueckuit nnan

Nel  Tema zansatus | Bece | U3 Hux Ilinanupyembie DopMbI
M | o | = pe3yJbTaThl
= | o= OpraHm3s
aac | 5 | § (YY) P
S
OB 2| 2 alumn
1 2 3 6 7
1 | O3makomyieaue c¢c| 2 1 1 | MotuBauus yuenusi, ymenue | becena,
KaOMHETOM XHUMUH, YIpaBJsiTh CBOCH urpa




U3y4YeHUE MPaBUII
TEXHUKU

O3HaBaTEILHOU
JIeATEeILHOCTH, TOTOBHOCTH K

0e30macHOCTU OCO3HAHHOMY BBIOODY
nanbHEeHIIen
00pa3oBaTeIbHON TPAEKTOPUU
XpaHeHue Hcnonp30BaHue BEIIECTB B becena,
MaTepUaJIOB, COOTBETCTBHHU C UX urpa,
PEaKTUBOB B NpeIHa3HAYEHUEM U CTPYKTY
XAMHUYECKOUN CBOWCTBAMU; pUpPOBaH
1abopaTopuu. HAy4UTCs OKAa3bIBaTh NEPBYIO | €
XuMHuueckas MIOMOILb [TPH OTPABJICHUSX, XUMUYEC
nocyna. Tb Bo 0’KO0Tax U JIPyrux TpaBMax, KoM
BpeMsi paboThl ¢ CBSI3aHHBIX C BEILIECTBAMU U uHpopm
npoOupKaMu, J1a00paTOPHBIM anuu
KoJ0amu, 000opy0BaHUEM
XUMHUYECKUMU
CTaKaHaMH H JIp.
Harpesarenbnbie Hayuutcs onncsiBaTh Dkcrnepu
npuoOOpPHI JIEMOHCTPALIMOHHBIE U MEHT,
(cnupToBKa, CaMOCTOSITEJILHO HaOmoz1e
IUIMTKA,  BOJSHAA IIPOBEICHHBIE HKCIIEPUMEHTHI, | HUE
Oans), UCIIOJIB3YSl ISl TOTO PYCCKUMA
MIOJIb30BAHUE HMH. S3bIK U A3bIK XUMUU,
HarpeBanue U Ha0JII01aTh
IIPOKAJIMBAHUE. JIEMOHCTPUPYEMBIE U
OunbTpOoBaHUE WU CaMOCTOSITEIILHO IpOBOAUMEBIE | becena,
IIEPErOHKA. OIBITHI, XAMUYECKHUE PEAKIIUK | HaOJII0 1e
BrimapuBanue wu HHUE,
KPUCTAJUIA3ALAS. DKCIEPHU
MEHT
OCHOBHBIE IPUEMBI becena,
paboThI c HaOmr01e
TBEP/IbIMU, HUE,
KUJTKUMU u DKCIEPHU
razoo0pa3HbIMU MEHT
BEILIECTBAMH.
JlaGopaTopHbie
CIO0COOBI
NOJIy4EHUS
HEOPTraHUYECKUX
BEILIECTB.
PacTtBOpBI. B03MOXHOCTh TeHEpUPOBaTh | DKCHEpH
Kpucrammornapar UJIEN ONPENEIIATh CPENCTBA, | MEHT,
bl HEO0OXOAUMBIE JUTSl KX BBICTaBK
peanuzanuu a




[ | 3aHUMaTenbHbIC 1 Hayuutcs onpenensate uenu u | Jxkcnepu
ONBITHl IO TEME: 3a/1a4U JIEATEIIbHOCTH, MEHT,
«XUMHYECKUE BBIOMPATH CPEACTBA HaOo/1e
peakuuu  BOKPYT peanu3anuu Ueiu u HUE
Hacy. MIPUMEHSTh UX Ha MPAKTUKE;

8 | 3aHnMarenbHbIE 1 HCIIOJIb30BaTh Pa3INYHbIE Dkcriepu
OMNBITHl TI0 TEME: WMCTOYHUKHU JJIS MOJTYyUYCHUS MEHT,
«XHAMUS B XUMHUYECKO nH(popMauu Ha0ro/1e
IPUPOJIEY. HUE

9 | Xumus u 4enoBex. 1 Hayuurcs crpouts cBoOe becena,

MTOBEJICHUE B COOTBETCTBUM C | KypHAI
1 | Xumus ul 1 MPUHITUIIAMHU OEPEKHOTO DKCKypcC
0 | MeauLuHa OTHOUIEHUS K MPUPO/IE, us
MIPOSIBJICHUE YyBCTBA

1 | [Ipodopuenranus. | 1 TOPJIOCTHU 338 POCCUUCKYTO DKCKypC

1 HayKy, OTHOIIIEHUE K TPY.Y, us
LEJICYCTPEMIIEHHOCTb,

1 | Xumus B ObITY. 1 CaMOKOHTPOJISI U CAMOOLICHKH, | [ccieno
TOTOBHOCTh K OCOBHAHHOMY | BaHUE

2 BBIOOPY JlajIbHEHIIEH

1 | IlogroroBka K| 2 00pa3oBaTeIbHOM I'azera,

g | AACKae TpaeKTOpnu, Beuep,
€CTECTBCHHBIX HUCHOJIB30BATh PA3JINIHBIC Mpe3eHTa
HayK VMCTOYHUKH JJIA MOTyYCHUS st

XUMHUYECKON HHPOpMAITIH

1 | UccnenoBarenscku | 12 Hayuurcs ncnons3oBath HUccneno

4 1€ MIPOEKTHBIE pa3JIMYHbIE UCTOYHUKH JIJI51 BaHMUE,
paboThI MOJIYYEHHS] XUMUYECKOU AKCIIEPU

uH(popMaIu, OCBOUT METO/bI | MEHT,
MO3HAHUS, UCTIOIb3YEMbIX B HaOmoz1e
Pa3JIMYHbBIX HUE,
oOnacTsax 3HaHus U chepax MpEe3eHTa
KYJBTYPBHI, s,
COOTBETCTBYIOIIIETO

UM UHCTPYMEHTapHs U
MOHATUMHOIO armnapara,
perysspHOMYy oOpalleHHIo K
HCIIOJIb30BaHUIO
o011ey4eOHbIX YMEHHH,
3HAKOBO-CHUMBOJIMYECKUX
CPEACTB, IIUPOKOTO
CIIEKTpa JIOTUYECKUX
JIEVCTBUU U ONIEpaLIUil.




BryTpuikosbHas 2 2 | Hayuutcs craButh u pemiats | Kondepe
KOH(epeHIIUs MHOT000pa3HbIe HIIUS
UCCJIEI0BATENCKU KOMMYHUKATHUBHBIC 33/1a4H;

X paboT JIEMCTBOBATh C YUETOM

Paitonnas 1 1 | HO3UIMU APYTOro U yMETh Kondepe
KoH(DepeHIus COTJIaCOBBIBATh CBOU HITUS
HAay4YHO- JIEVCTBUS

UCCJIEI0OBATEIBCKU

X pabor cpeau

yYaIIMXCsl KO

YueOHO-MeTOANYECKOEe o0ecrevyeHue

. [IpumepHasi ocHOBHas oOpa3oBaTejbHasi MporpamMma o0Opa30BaTEILHOTO
yupexaenus. OcHoBHas mkona. — M.:IIpocsemienue, 2011.

. Bueknaccnas pabora no xumuu/ Coct. M.I'. Tonsadensa.- M.: IIpocsenienue
1976.

. BoiitoBuu B.A. Xumus B ObiTy. — M.: 3nanue 1980.

. I'pocce 3., Balicmanrtens X. Xumus 11 10o003HaTenbHbIX. — JI. Xumus , 1978.
. YpOK OKOHYEH — 3aHsITHS NpojopKaroTcs: BHekiaccHas paboTa 10
xumun./Coct. D.I'. 3Bonotumkos, JI.B. MaxoBa, T.A. BecenoBa - M.:
[Ipocsemenne 1992.

. B.H.Anexcunckuii 3aHUMaTeNbHbIE ONBITHI N0 XUMUU (2-€ HU3JaHHUE,
ucrnpanyieHHoe) - M.: [Ipocsemienne 1995.

. I''. Wtpemmiep Xumus Ha gocyre - M.: [Ipoceemenne 1993.

. AX. I'ycakoB A.A. JlazapeHko YuuTen0 XMUMHHM O BHEKIJIACCHON padore —
M.:IIpocsemienne 1978.

. .H. Yeptukos II.H. XXykoB Xumnueckuii JxcriepumenT. — M.: IIpocBenienue
1988.

10.JIeencon U.A. 3aunmarensuas xumusa. — M.: POCMOSH, 1999.

11.Bockpecenckuii I1.U., Helimapk A.M. OCHOBBI XMMHUUYECKOTO aHaiu3a .-M.:

[Ipocsemenue, 1972.

12. Xomuenko ['.Il., CeBacthsinoBa K.M. Ilpaktuueckue pabGoThl 110

Heoprannueckou xumuu. —M.: IIpocsemenue 1976.




13.banaes N.U. lomamnwmii skciepumenT no xumun.-M.: [Ipocsemienne 1977.

14.T'paGeuknii A.A., Hazapos T.C. KaOunetr xumuu. — M. Ilpocsemenue, 1983.

15.1TporpammHoO-MeToANMYECKUEe MaTepuasibl . Xumus 8-11 kmaccel. — M. JIpoda

2001.

N o g bk 0D

MatepuajJibHO-TeXHHYECKOe o0ecrneyeHne
CnupTtoBka
JlaGopaTopHBIil IITATUB
XUMHYECKHE CTAKAHBI
®dapdopoBbie YaLICUKH
[IpokaneHHbI peYHOU MECOK
Bonsnas 6ans
PeaktuBsl (ciupT, kKapOoOHAT HaTpus, caxapHas myzapa, cyiabdart memu(ll),
xnopun xene3a(lll), rekcanmanodeppat(ll) kanus, XJIOpua JTUTUS, XJTOPHU]
HATPHS, XJIOPHU Kajausl, XJIOPUA Oapus, XJOPUJ KalbIUsd, CEpHAs KUCIIOTA,
OopHasi KHUCIIOTa, TUXpOMAT aMMOHHS, MarHWid, POJaHU] Kajaus, (TOpUi
HATpUsl, TUAPOKCHUI HATpusA, (PEeHOJ(PTAICUH, COJsHAs KUCIOTa, PACTBOP
aMMUaKa, TUCTUJUTMPOBAHHAS BOJIA, MOAUI KM, alleTaT CBUHIIA, YKCYyCHAs
KHCJIOTa, THAPOKCHUI KIS, IEPMaHTaHaT KaJlns, CYJIbOUT HATPHSI)
TaOmuibel

MenuuuHcKas anrTeyka

10.KoMrbroTep, MPOEKTOp



