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IosicHUTENLHAA 3AIUCKA

PabGouass mporpamma Kypca BHEYPOUHOM JAESATENBHOCTU «3a CTpaHHUIaMU
y4eOHUKa XUMUW» NI OCHOBHOTO 00IIIero 00pa3oBaHus pa3paboTaHa B COOTBETCTBUU
¢ ®enepadbHBIM TOCYJAPCTBEHHBIM O0Opa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
obmiero oOpa3oBaHHMsS Ha OCHOBE TpeOOBaHWN K PE3ysbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHON TIPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUS U 00€CIeurBacT
JOCTIDKCHHE TUIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHON
MIPOTrpPaMMBbI OCHOBHOTO OOIIIETO 00Opa30BaHUAI.

PaGouas mporpamma Kypca BHEYPOUHOU ACATEIHHOCTH pa3paboTaHa ¢ y4EToM:

- IlpumepHoil ocHOBHOI 00pa3oBaTeNIbHOW MPOrpPaMMbl OCHOBHOTO  OOIIETO
oOpazoBanus (omoOpeHa  pemieHueM  ¢eaepaibHOTO  y4eOHO-METOIUYECKOTo
00beIUHEHHUS 10 001IeMy o0pa3oBanuto, mpotokos oT 08.04.2015 roga Ne 1/15);

- Ilporpammel o ydeOHOMY mpeamety «Xumus» (Paboune mporpammbl. Xumwusi.
[Ipenmetnas nunus yueouukos O.I. ['abpuensina

- JlokanpHBIX aKTOB 00111€00pa30BaTEIbHON OPraHU3aIUH.

OnHoil W3 BaXKHEMIIMX 3a/lad OCHOBHOTO OOIIEro 0Opa3oBaHUsS SBISETCS
MOATOTOBKA 00YYaIOIINXCSI K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO U
npodeccuoHanbHOro Mnytd. OOydaronuecs IOJDKHBI HAyYUThCS CaMOCTOSTEIIBHO
CTaBUTh 1[EJU W ONPEACNATh MyTH UX JOCTUKEHHUS, UCIOJIb30BaTh MPUOOPETEHHBIN B
IIKOJIE ONBIT JESITEIbHOCTH B peAlbHOM XKW3HU. Peanusauus paHHOW 3aj1ayu
BO3MOJKHA TaK K€ Yepe3 peaan3allio KypcoB BHEYPOUHOU €SI TEILHOCTH.

BHeypouHass JeSTENbHOCTh SIBISETCS COCTAaBHOM 4YacTbhio 00pa30BaTEILHOIO
npoiiecca. BHeypouHas IesTeNbHOCTD - EATEIbHOCTh, OPraHU3yeMasi BO BHEYPOUHOE
BpeMs JIJIs1 yIOBJIETBOPEHHS TOTPEOHOCTEHM 00yUaIOIUXCs B COJEPIKATEIBHOM J0CYTE,
WX Y4aCTHH B CAMOYIIPABJICHUHU U OOIIECTBEHHO MOJE3HON JACSATEIBHOCTH.

AKTYaJIbHOCTh TPOTPaMMbl BHEYPOUYHOU AESATEILHOCTH 3aKIIF0YAETCS B CO3IaHUU
YCIIOBUM TSI KYJIBTYPHOTO, COLMAIIBHOTO, MPOGEeCCHOHATBHOTO CaMOOTPEICTICHUS U
TBOPUYECKOM caMopeaTn3aliy JIMYHOCTH 00ydaromierocs, popMupoBaHUsT XUMUYIECKOMN
IPAaMOTHOCTH W 0€30MacHOTO MCIOJIb30BAHUS BEIIECTB B TMOBCEAHEBHOW JKH3HU.
OI'OC TpebyeT wHCHOJB30BaHHS B 00pa3oBaTEIBLHOM TMPOIECCE TEXHOJIOTHI
NEATeIbHOCTHOTO THUMA, METOJbl MPOEKTHO-UCCIIEA0BATENbCKOU  JeATEeIbHOCTU
SBJISIIOTCSL  TaKOBBIMU.  AKTYaJbHOCTh MPOTPAMMbl Takke OOYyCJIOBJIEHA €e
METOJI0JIOTHYECKOM 3HAYUMOCThIO. B CBSI3M C BO3PACTHBIMM OCOOCHHOCTSIMU
oOyJarommxcsi M HEOOJIBIIOW TOATOTOBKOM 10 XHUMHH, J€Te 3aHUMaeT He
MOATOTOBKA OMbITa, €r0 3HAYEHHWE U POJIb B TMO3HAHUM XHUMHUYECKHUX IPOIECCOB.



[Iporpamma sBisIeTCS MEXaHU3MOM HMHTErpaluu, 00ecredyeHns MOJHOThl U UEIbHOCTH
coliepaHusl MpOrpaMMbl MO XHMMHHM, pacuupsisi u odoramas ero. [lo pesynbraram
oOydeHus: o0yyaronecs: HAYMHAIOT TOHUMATh BHYTPEHHHUE MPOIECCHI, MPOXOIAIINE Ha
Pa3HBIX CTAIUSIX XUMHUYECKOIO SKCIEPUMEHTA, 3aUHTEPECYIOTCS XHUMHEH KaK HayKOM.
3HaHUA W YMEHHs, TOJy4YEHHBbIC MPH OOYYEHHHM MPOCKTHOW M HCCIIEI0BATEIbCKON
NEeATEIbHOCTH, CTAaHyT OCHOBOM I OpraHU3alMM HAYYHO-HCCIEIOBATEIbCKOM
NEeATEIbHOCTH B By3ax, KOJUIEJKaX, TEXHUKyMax. lIporpamma mno3BOJISIET peasin30BaTh
aKTyaJIbHbIE B HACTOSIIIEE BPEMsI KOMIIETEHTHOCTHBIM, TUYHOCTHO - OPUEHTUPOBAHHBIM,
JNEATEIIbBHOCTHBIN MOJXO/IBI.

[IpakTyeckass 3HAYMMOCTh MPOTPAMMBI  3aKIIOYAETCS B TOM, 4YTO MpH
COCTaBJICHMH ITPOrpaMMbl ObLIT 0TOOpaH MaTepuai, KOTOPbIA TOMOXKET 00yUYaromIUMCs
npu mnoxaroroke k [MA B 9 kimacce. OnpeneneHsl 3aaHusi JOCTYIHBIE I10
COJCPKAHUI0O M METOAMUKE BBIINOJHEHUS, HO (OPMUPYIOUIUE ONBIT IPOEKTHOM,
UCCIIEIOBATENBCKON M TBOPUECKOMU JesTeNIbHOCTH oOyyatomuxcs. [Iporpamma ynensier

BHUMAaHHE AKCIIEpUMEHTAIbHON paboTe (paboTa ¢ BelIeCTBAMHU, CO3HATEIbHOE
NPOBEJCHNE XUMHUYECKHMX IMPOILECCOB, OCHOBBI XMMHYECKOW O€30macHOCTH).
dopmupyer HABBIKM TPOCKTHUPOBAHUS, WCCICAOBAHUS M HCIOJIb30BAHUS

MPUOOPETEHHOTO OMBITA JIESITEILHOCTH B PEATbHOM KU3HH.
Lean BHEYPOUHOH AeSITEJHHOCTH O0YYAKOIIMXCH MO0 XUMHUH
G opmuposanue yHu8epcatbHbIX YUeOHbIX OeUCMBULL 00YUAIOWUXCSL Yepe3:
- OCBOCHHUE COIMAIBHBIX POJIeH, HEOOXOAUMBIX MJI MPOECKTHO-UCCIEA0BATEIBCKOU 1
TBOPUYECKOU JIESITEIbHOCTH;
- aKTyaJbHBIC JIJII JAHHOTO BHJIa JCSITEIBHOCTU (DaKTOPHl JTUYHOCTHOTO PA3BUTHUSA:
YMEHHUE YUYUTHCS, TOTOBHOCTH K CaMOCTOSITEJIbBHBIM TIOCTyIIKAM U JEHUCTBUSM,
LIEJICYCTPEMIIEHHOCTh, CAMOCO3HAHUE U TOTOBHOCTH MPEOI0JIEBATh TPYAHOCTH;
- OCBOEHHE HAyYHOW KAPTUHBI MHUpA, IOHUMAHUE POJIM U 3HAYCHUS HAYKU B KU3HU
oOllecTBa,  3HAYUMOCTU  MPOEKTHO-UCCIEIOBATEIbCKON M MHHOBAIMOHHOMU
JESITETbHOCTH;
- OBJIQJICHUE METO/IaMU TMO3HAHUSI, Pa3BUTHUE MPOAYKTUBHOTO BOOOPAKECHHUS;
- pa3BUTHE KOMIIETEHTHOCTEH OOIIEHUS.
ognaoenue 00YUAIOWUMUCA NPOOYKMHO-OPUCHMUPOBAHHOU  0esIMeNbHOCbIO  NpU
HOMOWU NOCNIe008AMENLHO20 OCBOEHUS:
- OCHOBHBIX 3TaloOB, XapaKTEPHBIX ISl UCCIEAOBAHUS U TTPOCKTHOM PabOThI, METO/IOB
ONPEAEIECHUS] KOHKPETHOTO TOJIB30BATENA MPOAYKTa MPOEKTA UIN UCCIIEIOBAHUS.
3agaum:
Obpazosamenvhoie:
- hopMupOBaHUE YMEHUM U 3HAHUM MPU PEIICHUN 3a/1a4 110 XUMUHU;
- (hopMHUpPOBaHUE MPAKTUYECKUX YMEHUHN MPU PEIICHUN SKCIIEPUMEHTAIBHBIX 3a7a4 Ha
pacrno3HaBaHUE BEIIECTB;
- IOBTOPEHHE, 3aKPEIJICHUE OCHOBHBIX MOHITUH, 3aKOHOB, TEOPHIA.
- o0y4eHue 1enenojaraHuio, MIaHUPOBAHUIO U KOHTPOJIIO.
Bocnumamenvnuvie:



- CO3/J]aHME MEJAroru4ecKuX CUTYalMi YCNEIIHOCTH JUIsl MOBBIIEHUS COOCTBEHHOM
CaMOOLIGHKM U cTaryca OOy4YalollMXCsi B TJla3aX CBEPCTHUKOB, II€IaroroB U
poauTenen;
- cozieiicTBrE B Tpo(hopueHTAITNN 00 YIAFOIITIXCS.

Pa3zsusarowue:
- pa3BUTHE Yy OOCHIAIONIMXCS YMEHHE BBIACNATH TJIABHOE B M3YYEHHOM Marepuale,
CpaBHUBaTh, 0000I1IaTh M3y4YEHHBbIE (aKThl, JOTUYECKH H3JIaraTh CBOU MBICIU TPU
pEIIeHUH SKCIIEPUMEHTANBHBIX U MPOEKTHBIX 3a]1a4;
- pa3BUBATh CAMOCTOSITEIbBHOCTh, YMEHHE MPEOI0IEBATh TPYJAHOCTH B YUCHUH;
- pa3BUBaTh NPAKTUYECKUE YMEHMS YYAIIUXCS TPHU BBITOJIHEHUH MPAKTUYECKHUX
HKCIIEPUMEHTAJILHBIX 3a]1a4.

@opMBbI  KOHTPOJIAA: pEIIEHUWE TMPOCKTHBIX 3ajad, 3alluTa MPOEKTOB,
MpEACTaBICHUE YUYEOHOTO UCCIIEIOBAHMUS, BBITIOJIHEHUE MPAKTUYECKON paOOThI.

[To wroram 3aBepiieHHMs] KaxJOoro roja oOy4YeHUs Kypca BHEYPOUHOU
JEATCIbHOCTH, B CPOKH, OINpeJeiEHHbIe YYeOHBbIM IUIAaHOM O00pa30BaTEIbHOU
OopraHu3alyen, TpeayCMOTpEeHa MPOMEKYTOUHAsl aTTeCTalusl O0ydarouuxcs B BHUE
3aIUTHI UCCIIEOBATEIHLCKOTO MPOEKTA.

Ilnanupyemble pe3yJbTAThl OCBOEHHS KYPCa BHEYPOUHOU AeSITeJIbHOCTH

JIn4HOCTHBIE Pe3yJIbTATHI

Y yyenuka O0yayTt cpopMHpPOBAHBI:

e y4eOHO-TI03HABATEJIbHBIA UHTEPEC K HOBOMY yUeOHOMY MaTepuaay U croco0am
pELICHUsI HOBOM 33/1a4H;

® OpHEHTallMsd Ha NMOHMMaHUE MPUYMH yClieXa BO BHEYYEOHOW ACSATEIHHOCTHU, B
TOM YHCJIE Ha CaMOAaHAJIN3 MU CAMOKOHTPOJIb PE3yibTaTa, Ha aHAJIU3 COOTBETCTBHS
pE3yNbTaTOB TPEOOBAHUSM KOHKPETHOM 3a71a4H;

® CIIOCOOHOCTh K CaMOOILICHKE Ha OCHOBE KPUTEPHUEB YCIEHIHOCTH BHEY4YEOHOM
NeATEIIbHOCTH,

Yuenuk nonyuum eozmorncnocms ona gpopmuposanus:

® GHYmMpEHHelU NO3UYUU UWKOJIbHUKA HA YPOBHE NOJOHNCUMENbHO20 OMHOULEHUS K
wiKoJ1e, NOHUMAHUL HEOOXOOUMOCMU YYeHUs, BbIPANCEHHO20 8 NPeodIadanuu y4eoHo-
NO3HABAMENILHBIX MOMUBOS U NPEONOUMEHUU COYUATIbHO20 CNOCOOA OYEHKU 3HAHULL,

® a0eK8amHO20 NOHUMAHUS NPUYUH YCHEUHOCMU/HEYCNeHOCMU 6HEeY4eOHOl
O0esimeibHOCU,

® UCNBIMBIBAMb YYECMEO 20POOCMU 3a OMEUEeCMEEHHYI0 HAYK).

PeryasiTuBHbIE pe3yJibTaThl
Y4eHUK Hay4YHMTCH:

® [UIAHUPOBATH CBOU JCHCTBHUS B COOTBETCTBHMU C MOCTABJICHHOMW 3aJayeu U
YCJIOBUSIMH €€ peain3aluu;

® CaMOCTOATENbHO OOHApyX uBaTh U (POpPMYyIHUpPOBATH Y4eOHYIO MpoOIeMy,
OTIPENICIIATH 1IeJIb YIEOHOU eI TEIbHOCTH, BEIOMPATh TEMY NMPOEKTa, UCCIICT0BaHUS.

® YYUTHIBATh YCTAHOBJICHHBIE TIPaBUia B TUIAHUPOBAHUH M KOHTPOJIE criocoda
pelieHus;

® OCYIICCTBIISITH HTOTOBBIN U TIOIIATOBBIM KOHTPOJIb Pe3yJsibTaTta paboThI,



® OIICHMBATh IPABWJIHLHOCTh BBIMMOJHEHUS JICWCTBUS Ha YPOBHE aJICKBATHOM
OIICHKH COOTBETCTBHS PE3yJIbTaTOB TPEOOBAHUSAM 3a/1aUM WM 3aJa9HON 00J1acTH;
® aJICKBaTHO BOCIIPUHUMATH MPE/IOKCHUS U OICHKY YUHUTEIICH, TOBApHIICH;
® pasIU4aTh CIOCO0 M pe3yIbTaT ACHCTBUS;
Yuenux nonyuum 603morcnocms Hayuumuca:
® g compyoHuuecmse ¢ yuumenem CMasums HoOBvle yueOHbvle 3a0adu;
®  NPOSAGIAMb NO3HABAMENLHYIO UHULUAMUBY 8 YUeDHOM COMPYOHUYLEeCmae,
® CAMOCMOSMENbHO  A0eK8AMHO  OYEeHUBAMb  NPABUILHOCMb  BbINOJHEHUS
delicmeust U GHOCUMb HeoOX0O0UMble KOPPEeKmuevl 6 UCNOJHeHUe KAK No X00y e2o0
peanuzayuu, maxk u 8 KOHye 0eucmausl.
ITo3HaBaTebHBIE Pe3yJbTATHI
YYeHUK HAYYHTCS:
® OCYIICCTBIATH ITOMCK HEOOXOAMMOM MH(MOPMAIIUU IS BHITOJHEHUS 3aJaHui C
UCITOJIb30BaHUEM YYEOHOH JMTEpaTyphl, SHIIUKIONCIHMA, CIPABOYHHUKOB (BKIIFOYAs
AJICKTPOHHEBIC, IIU(PPOBHIC) M KOHTPOJIMPYEMOM MPOCTpaHCTBE MHTEpHETA;
® CTPOHUTH COOOIICHMS, IIPOCKTHI, HCCICAOBAHUSA B YCTHOH M MUCHbMEHHOM opMe;
® [POBOJUTH CPABHEHHUE M KJIACCU(DHUKALIHIO IO 3aIaHHBIM KPUTEPHSIM,
® YCTaHAaBIIMBAaTh IPUYUHHO-CIICJICTBEHHBIC CBS3HM B H3y4aeMOM Kpyre SBJICHUA;
® CTPOHUTH PACCyXJICHHUS B (OpPME CBS3H IMPOCTHIX CYXKJICHHH 00 OOBEKTE, €ro
CTPOCHUHU, CBOWCTBAX.
Yuenuk nonyuum 603moixcnocms Hayuumuoca:
® OCYWecmsIamb PACUUPEHHbIU NOUCK UHGOPMAYUL C UCNONb30BAHUEM PECYPCO8
oubruomex u cemu Unumeprem;
® ocyuecmensams 8bl00p Haubonee 3¢hphexmusHbvix cnocobos peuleHus 3a0ay 8
3A8UCUMOCU OM KOHKPEMHBIX Y CIIOBULL
® ocywecmesnams CUHmMe3 KaKk COCMaeienue yeio2o u3 yacme, CamoCmosmelbHO
docmpaueas u 60CHONHASL HEOOCMAOUWUe KOMNOHEHMbL,
KoMMyHuKaTHBHbBIE Pe3yJIbTaThl
Y4YeHUK HAYUYMTCH:
® QJICKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHUBHBIC CPEICTBA I PCIICHUS
pa3IUYHBIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTHUECKOE COOOIIEHHE,
BJIQJICTh JTUAJIOTHYECKON (hOpMOIl KOMMYHHKAIIUH;
® JIONYCKAaTh BO3MOYKHOCTb CYIIIECTBOBAHUS Y JIFOJCH pa3IMYHBIX TOYCK 3PEHUs, B
TOM YHCJIE HE COBMAQJAIOIIMX C €r0 COOCTBCHHOW, M OPHEHTHPOBATHCS Ha IO3HIIMIO
napTHepa B OOIEHUHU M B3aUMOICHCTBUY;
e (hopMyIHpOBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;
® JIOTOBApHWBATBHCS WM MPUXOAUTh K OOIMIEMYy PEIICHHI0 B COBMECTHOM
JESATSIIBHOCTH, B TOM YHCJIC B CHTYaI[MH CTOJIKHOBEHHUS HHTEPECOB;
Yuenuk nonyuum 603moscnocms Hayuumuca:
® NOHUMAMb OMHOCUMENTbHOCHb MHEHUL U NOOX0008 K peuleHuto npooiembl,
® APSYMEHMUPOBAMb C80I0 NO3UYUIO U KOOPOUHUPOBAMb ee C HO3UYUAMU
napmuepos 6 CcompyoOHUuYecmee npu evipabomre 00we20 peueHus 8 COBMECHmHOL
oesmebHoCmu,



® ocywecmenamy  63AUMHbBIL  KOHMPOTIb U  OKA3bI8AMb 6 COMPYOHUYECHmBe
HeobX00UMYI0 83AUMONOMOUb,
® UCNONBL3068AMb MEXHOIO02UU NPOOAEMHO20 OUAN02A U NPOOYKMUBHO20 YMEHUS.
IIpenmeTHbIe pe3yJibTaThI
8 kiace

Y4YeHUK HAyYHuTCs:

® XapaKTepU30BaTh OCHOBHBIE METO/bI IO3HAHU: HAOIIOIEHUE, U3MEPEHUE,
HKCIEPUMEHT;

® OINMCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, Ta3000pa3HbIX BEUIECTB, BBIACISAA UX
CYLIECTBEHHbIE TIPU3HAKHY;

® pa3iIMyaTh XUMUYECKUE U (PU3HUUECKHE SIBIICHUS;

® BBIBJIATh INPU3HAKU, CBUAETEIbCTBYIOIIME O NPOTEKAHUU XHMHYECKOM
peakuuu Npy BBINOJIHEHUH XMMHUYECKOTO OIIbITa;

e co0Jr01aTh NpaBuiia 6€30macHoO paboThI TPU MPOBEAECHUH OIBITOB;
M0JIb30BaThCA 1a00OPATOPHBIM 000OPYIOBAHUEM U TIOCYOM;
XapaKTepu30BaTh PU3NUECKUE U XUMUUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB;
[0JTy4aTh, COOMPATh KUCIOPO U BOAOPOL;
pacro3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA;
PacKpbIBaTh CMBICT MOHATHS «PacTBOPY;
BBIUUCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® XapaKTepU30BaTh (PU3NYECKUE U XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHHM, COJIEH;

e OmpeAeNnaTb NPHUHAIKHOCTh BEIIECTB K  ONPEACICHHOMY  KJIaccy
COCIMHCHMI;

® [IPOBOAMTH OMNBITHI, MOATBEPHKAAIOIINE XUMUYECKUE CBOWCTBA U3yUEHHBIX
KJIACCOB HEOPTaHUUYECKUX BEIIECTB;

® DAcMoO3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT U ILIEJI0YEH 10 U3MEHEHUIO
OKpAacCKH MHIUKATOPA;

Yuenuk nonyuum eozmosrcnocmo nayuumuca:

® bIOBUCAMb U NPOGEPSMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX
ceoticmeax eewjecms Ha OCHOGe UX COCMAsa U CMpOoeHUs, ux CnoOCOOHOCMU 6CMYNams
8 XumMuyecKue peaxkyuu, o xapaxkmepe u npoOyKmax pasiuiHblX XUMU4eCKux peaKyuil,

® Xapakxmepu3zoeamsv 6ewecmea no cocmagy, CMpPOeHUuilo U CE0UCMBAM,
YCmauaenueams NPUYUHHO-CIeOCMBEHHbLE ceA3U MedHcoy OaHHBLIMU
Xapaxkmepucmukamu 6ewecmea,

® UCNONb306aMb NpUOOpemeHHble Kalouesble KOMNemeHyuu Npu 6blnOJHEeHUU
NPOeKmo8 U Y4eOHO-UCCIe008AMENbCKUX 3A0ad NO U3YUEHUIO CBOUCMS, Cnocob08
NONYYeHUs U PACNO3ZHABAHUS 8EULECTNS.

Ilnanupyembie pe3yabTaThl 1eSITEIbHOCTHOOYYAIOIIHXCS
BbInyCKHUK HAYyYHTCH:
* BBITIOJIHATH Y4eOHOE MCCIIEOBaHUE M YUCOHBIN MPOEKT, UCTOJIB3YsI 000pyI0BaHUE,
MOJIEJIN, METOJIbI U IPUEMBI, aJIEKBaTHBIC TOCTABJICHHON Mpobieme;
* pacrmo3HaBaThb U CTaBUTh BOIPOCHI, OTBETHl HAa KOTOPHIE MOTYT OBITh IOJY4EHBI
nyTEM UCCIIe0BaHMsl, (POPMYIMPOBATh BHITEKAIOLIUE U3 UCCIEA0BAHNS BBIBO/IBI;
6



* UCTOJB30BATh TAaKHUE MATEeMAaTHYECKUE METOJbl U NPUEMBI, Kak aOCTpakuus u
ujeanu3anus, A0Ka3aTeabCTBO, I0KAa3aTENIbCTBO OT MPOTUBHOIO, J0KA3aTE€IbCTBO IO
aHAJIOTUH,  ONPOBEPNKEHUE, KOHTPIPUMEP, HUHIAYKTUBHbIE U  JCAYKTUBHbBIC
paccyXJieHUs, MOCTPOCHNE U UCTIOJIHEHHUE aJTOPUTMA;

* UCTOJB30BATh TAKUE ECTECTBEHHOHAYUYHBIE METOJbl U MPUEMBI, KaK HaOIIOICHUE,
MOCTAaHOBKA MPOOJIEMBbI, BBIJBMKEHUE «XOPOUIEH THUIOTE3bl», OSKCIEPUMEHT,
TEOPETUUECKOE 00OCHOBAHUE, YCTAHOBJICHUE TPAHUI] MPUMEHUMOCTH MOJICTTN/TEOPUH;
* SICHO, JIOTUMHO U TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS, UCIIOIb30BaTh SI3BIKOBBIE
CpeICTBa, aJilcKBaTHBIC 00CYX)IaeMoii mpobemMe;

* OTIMYaTh (DAKTHI OT CYKJACHUH, MHCHHA W OIICHOK, KPUTHUYECKH OTHOCHTHCS K
CYXKIEHUSM, MHCHUSIM, OTIIEHKaM, PEKOHCTPYHUPOBATh KX OCHOBAHWS;

* MPE3CHTOBATH COOCTBEHHBIC MMPOCKTHO-UCCIICIOBATEIHCKHAE TTPOTYKTHI.

Boinycknuk noayuum 603M03CHOCHb HAYUUMBCA:

* CaMOCmMOSMeNbHO 3A0YMbI8AMb, NIIAHUPOBANb U BbINOIHAMb YUeOHoe ucciedo8anue,
VUeOHbIU U COYUATbHBL NPOEKN,



Conepskanue Kypca BHEYPOUHOIi 1eITeIbHOCTH
8 kiace

BBenenne B NPOEKTHO-UCCIEA0BATEIbCKYIO AeATeJbHOCTb. MeTobl
NO3HAHUA: HaOMIOZCHWE, HUCCIeAOBaHWe, OHKcrepuMeHT. [lpaBuna  TexXHUKU

0e30MacHOCTH MpU padoTe B XUMHUYECKOM 1abopatopuu. TUIIBI MPOEKTOB. DTarbl

BBITIOJIHEHUS TIPOEKTa U HcciienoBanus. JlaboparopHas mocyna v gabopaTopHoe
obopynoBanue. [IpuemMsl oOpalienus ¢ 1ab0paTOpHOM MOCYA0M, HAarPEBaHUSI BEIIECTB.

Tema 1. YUuctnle BemecTBa U cMecH. PacTBopsbl. VccienoBanue Gpuznueckux
CBOMCTB BellecTB. Uucteie BemecTBa U cMecu. OTHOPOJAHBIE U HEOJTHOPOIHBIE CMECH.
Crnoco6nl pazaenenus cMecel. PactBopel. PactBopumocTs BemecTB. TUIbI pacTBOPOB.
PactBopenue — ¢Qusuko-xumuueckuii mporecc. Kpuctamnoruapatsl. BripamnmBanue
KPUCTAJUIOB M3 HACBIIIEHHBIX pacTBOpPOB. [lomydeHHne KpUCTaIOB COJIM METOJIOM
BbITIapUBaHusl pacTBopa. Kpuctamiel B nipupoae u TexHuke. O4UCTKa 3arps3HEHHbBIX
BeleCTB (UIBTPOBAHUEM, BBIMAPUBAHUEM, BO3TOHKOW, MEpPEKpUCTALIU3AIUCH,
nuctwisiuuet.  OxpaHa  BOAHBIX — pecypcoB. IIpoOrmema  mpecHOM — BOJBI.
CpaBHUTENBHBIN aHATU3 BOJBI.

Tema 2. T'a3zoo0pa3Hoe cocrosinue BemecTBa. Kucaopoa. Boaopon.
["a3000pa3Hoe cocrosHue BemiecTBa. OTHOCHUTENbHASI TUIOTHOCTh ra3oB. Kuciopon —
XUMUYECKUN 3JIEMEHT M MpocToe BewecTBO. [lomyueHue kuciopoga pasiioKeHUEM
NepMaHraHara Kaius, nepokcuna Boaopoja. CrocoObl coOMpaHus Ta30B: METOJ
BBITECHCHHUSI BO3JlyXa M METOJ BbITeCHEHUsI BOJbl. MccienoBanue (GU3MYECKUX U
XAMHUYECKUX CBOMCTB Kuciopoja. PacnosznaBanme xkuciopoma. Bomopon —
XUMHUYECKUN 3JIEMEHT U IMpocToe BemecTBo. [lomyyenue Bogopoa B J1abOpaTopuu U
UCCIIeJOBaHUE ero cBoWcTB. Pacno3HaBanue Bojopona. CrocoObl MOTy4YeHHs
BOJIOpOia B MPOMBIIIIEHHOCTU. Bosiopoa — ToruBo Oyayiero.

Tema 3. BemmecTBa Bokpyr Hac. Kimaccudukaiyst BEIIECTB: TPOCTHIE U CIOKHBIC
BCII[ECTBA: HEOpPraHWMYeCKue W opranuyeckue BemiecTtBa. (coOble CBOMCTBa
opranndeckux BemiecTB. OOHapyKeHHE Kpaxmalla B OpPraHWYECKUX BeIleCTBaxX IMpHU
IOMOILIA pacTBopa Woxa. Jomamuuii skcnepumeHT. Wuaukaropsl. M3meHnenue
OKpPAaCKM MHIMKATOPOB B pa3IMUHbIX cpefax. MccienoBanue BOAHOW cpebl pacCTBOPOB
COJIbl, YKCYCHOM KHMCJIOTBI, MOIOIIUX cpelcTB. [IpodieMa 6e30macHOro ncrnoib30BaHus
BEIIECTB M XMMHUYECKHX PEAKIMN B MOBCEIHEBHOW >XKM3HU. TOKCHMYHBIE, TOPIOYHE U
B3PBIBOOIIACHBIC BElIECTBA. brITOBas XMMUYecKasi TpaMOTHOCTb.

Tema 4. Ilepuoguyeckuii 3aK0H U NEPUOAUYECKAST CUCTEMA XHUMUYECKUX
jieMeHTOB /I.U. MenaeaeeBa lcropus otkpsitus Ileproanueckoro 3akosa.






TemaTH4eckoe MJIaHUPOBaHMe. 8 KiIace

OcHoBHOE COACPKAaHUEC 10 TEMaM

XapakTepuCTHUKA OCHOBHBIX BU/IOB
NeSITeJIbHOCTH

BBeneHne B MPOEKTHO-UCCIEA0BATEILCKYIO AeATebHOCTh (3 yaca)

1 1.MeTonpl mo3HaHus: HaOmoaeHue, | Cobmoaats npaBuiia Th. Oka3biBaTh
HCCIICIOBAHUE, DKCTIEPUMEHT. MIEPBYIO MTOMOIIb IIPU OTPABIICHUSX,
[IpaBuna Th B xumnueckoun 0Orax Y TpaBMax, CBSI3aHHBIX C
J1a00paTOpHH. peakTuBaMH U J1abopaTOPHBIM

000pyI0BaHUEM.

2 2. Tunbl MPOEKTOB. DTallbl X pyA
BBITIOHEHHS IPOCKTA 1 apakTepu30BaTh KjIacCUPUKAIIIIO
B m— MIPOEKTOB, OITMCHIBATH OCHOBHBIE 3TAIlbI

paboThI HAJl MPOEKTOM U UCCJICIOBAHUEM.

3 3.JIabopaTopHas nocyaa u p 5 p

a3IM4arh JJabopaTopHOE 000PyI0BaHHUE.
nabopatopHoe 000py10BaHUE. - patop Py
3y4aTh CTPOCHUE IIAMEHH, BbIJABUTAs
[Iprembl HarpeBaHUsI BEIIECTB. ya P » BRI
TUIIOTE3bI U TIPOBEPSIS UX
AKCIIEPUMEHTAIBHO.
Tema 1. YUucrsble BemecTBa u cMecu. PactBopsl (12 yacoB)

4 1.MccnenoBanue puznyeckux HaOmronaTth cBOicTBA BEMIECTB U UX
CBOMCTB BelIECTB (BOJIbI, caxapa, VM3MEHEHUS B X0JI€ XUMAYECKHUX PEAKIIHM.
ITOBAPEHHOW COJIU, AIFOMHUHMUS, [IpoBOIUTE XUMUYECKUN DKCIIEPUMEHT.
MEJIH, CEPBI, MeNa, YKCYCHOU CoOmronats npasuna Th.

KHUCJIOThI, KUCJIOPOJA, YTIIEKUCIOro | Pa3znuyaTe OAHOPOIHBIE U HEOTHOPOHBIE
rasa). CMECH, COCTaBJIATH IJIaH pa3/IeICHUS

5 2. HucTele BelecTBa U CMECH. CMECH.

OIHOpPOAHBIE U HEOAHOPOIHBIC Pazpenars cMmecn MeTogaMH OTCTaMBaHUS,
cMecu. CriocoObl pa3ziesieHust (bUILTPOBAHKS U BbITIAPUBAHMS.
cMeceil. XapakTepu3oBaTh PU3NUYECKYIO U
XAMHUYECKYIO COCTABJISIIOIINE TTpolecca
6 3. PacTBOpBI — OHHOPOIHBIE CMECH. Y m pott
pacTBOpPEHHUS.
PacTtBOpHMMOCTH BEIIECTB. r .
OTOBUTH PACTBOPHI PA3TUUHOM
Hacslmiennbsie pacTBOpHI. p PRI P
KOHIIEHTPAIIMH, BBIYHUCIISITH MACCOBYIO

7 4. PactBopeHue — pu3uko-

. JIOJIF0 PACTBOPEHHOTO BEIIIECTBA B
XAMHUYECKHUH TTPOLIECC.
pacTBOpE;

8 5. Kpucramnoruaparsl.

PaznuyaTh MOHATHS «BEMIECTBA MOJIEKY-

9 6. BeipalnuBanre KpucTaJLIOB U3 JAPHOTO CTPOCHUS» 1 «BCIICCTBA
HACBIIEHHBIX PACTBOPOB HCMOJICKYJISIPHOTO CTPOCHUS.
(HOBapeHHOﬁ COJIM, MEJTHOTO OHpe)IeHSITB IMOHATHUEC KKPUCTATIIINYCCKAas
KYIIOpOCa, aJIFOMO-KaJIMEBBIX PCLICTKAY.

KBACIIOB). [Tons3oBaThCsa UHpOpPMAITUEN U3 IPYTUX

10 7.HOJ’IY‘I€HI/I€ KPUCTAJLJIOB COJIU HNCTOYHHUKOB JIA ITOATOTOBKH ITPOCKTOB.

MCTOJAOM BbIIIaApHUBAHUA paCTBOpPaA.

BoigBurate runoressl, yHacTBOBAThH B
00CyX/1I€HUH, apI'YyMEHTUPOBAThH CBOIO
TOUYKY 3peHus. DUKCUPOBATH CBOU

Ha0JII01eHUs], 0POPMIISITh PE3YJIbTAThI

10




I/ICCJ]GI[OB&HI’Iﬁ. ['oToBUTH IMPpE3CHTAlUM.

11

8. Kpucramisl B mpupoe u
TEXHUKE.

12

9.0uuncTKa 3arpsI3HEHHBIX BEILIECTB
(buIBTPOBaHUEM, BHITTAPUBAHUCM,
BO3TOHKOM, NMepeKprcTauIN3aueH,
JTACTUIUISLIACH.

13

10.Bona B mpupoge. [Ipodmema
npecHoi Boabl. OXpaHa BOJHBIX
pecypcoB.

14

11.CpaBHUTENBHBIN aHAIN3 BOJIBI
U3 PA3JIMYHBIX UCTOYHUKOB.

15

12. 3amuTa MpOEKTOB MO TEME
«HucThle BEMIECTBA U CMECH.
PactBops»

Tema 2. I'azo00pa3noe cocrosinue BemecrBa. Kuciopoa. Bogopoa. (6 yacon)

16

1. T'a3000pa3Hoe cocTosTHUE
BeniecTBa. OTHOCUTENbHAS
IUIOTHOCTH Ta30B. CrioCOOBbI
coOupaHus ra3oB: METO/
BBITECHEHUS BO3/1yXa U METOJ
BBITECHEHHUS BOJBI.

17

2. Kucnopo — XuMU4ECKHI
AJIEMEHT U IIPOCTOE BEIECTBO.
[Tonyuenue kucmopoaa
Pa3NoKEHHEM IepMaHraHaTa
KaJInsl, IEPOKCHUIA BOJOPOAA.

18

3. UccnenoBanue ¢puznueckux u
XAMUYECKUX CBOMCTB KACJIOPO/Ia.
Pacno3naBanue kucnoposa.

19

4. Boopoa — XUMUYECKUM
3JIEMEHT U ITPOCTOE BEIIECTBO.
[Tomyuyenue Bogopo/ia B
71a00paTOPUHU U UCCACIOBAHUE €T0
cBoMcTB. Pacno3naBanue
BOJIOpOJA.

20

5. CniocoObl ToTy4eHust BOAOpOaAa
B IIPOMBIIIJICHHOCTH. Bomopo —
TOTUTUBO OYJTyIIIETO.

21

6. 3amuTa MPOEKTOB MO TEME
«I"a3000pa3HoOe cocTosTHUE
BEIIICCTBA»

HccnenoBars CBOMCTBA U3y4aEMBIX BE-
IIECTB.

HaGnronaTte dpusnydeckue 1 XuMUYECKHE
MIPEBPALLEHUS U3y4aEMbIX BEIIECTB.
OnuchIBaTh XUMUYECKUE PEaKIuy, Ha-
0J1r0/1aeMbI€ B X0O/I€ JJIEMOHCTPALIMOHHOTO U
n1abopaTopHOTO 3KcepuMeHnTa. [enarp
BBIBO/IbI U3 PE3YJbTATOB MPOBEIEHHBIX
XUMHUYECKUX OMBITOB. Y YaCTBOBATh B
COBMECTHOM OOCY>KJI€HUU PE3yJIbTaTOB
OTIBITOB.

Pacnio3HaBaTh ONBITHBIM MYTEM KUCIOPO.
u BojopoJ. CoOmroaTh nmpaBuiia TEXHUKU
6e3onacHocTH. OKa3bIBaTh MEPBYIO
MOMOILb ITPU OTPABJICHUSX, 0KOTaX U
TpaBMax, CBSI3AHHBIX C PEAKTHUBAMU U
71a060paTOPHBIM 000PYAOBaHUEM.
[Tonp3oBaThes nHGpOpPMAIIUEH U3 TIPYTUX
MCTOYHHUKOB JJI MOATOTOBKH IPOEKTOB:
CIIpaBOYHas nuteparypa, UHTepHeT.
OdopMIsATh pe3ysbTaThl UCCIETIOBAHUIA.

11




Tema 3. BenrectBa Bokpyr Hac. (7 4acoB)

22 | 1. Knaccudukarius BEIecTB: Pa3nnyaTh OCHOBHBIE KJIACChI
IIPOCTHIC U CIIOKHBIE BEIIECTRA! HEOPTaHUYECKUX BEIIECTB IO XUMUYECKAM
HEOpPraHMYeCKUe U opranndyeckre | (opMysaM U XapaKTEpHBIM CBONCTBaM.
BEIIECTBA. OnpenensiTh KUCIOTHI U MIET0YH C

23 | 2.0co0bIe CBOICTBA OPraHUYECKUX | MOMOIIBIO HHAMKATOPOB. Pacnio3nasars
BemtecTB. OOHapyKeHHe KpaxMajla | OpraHUYECKHE BElleCcTBa, 0OHapyKUBATh
B OPraHWYECKHUX BEIIECTBAX MPHU Kpaxmai B MPOAYKTAaX MUTAHUS C
ITIOMOIIY pacTBOpPA MOa. IIOMOIIIBIO pacTBOpa oaa. BeinBurarte u
JlomarrHuii SKCIIEpUMEHT. IPOBEPATH HIKCIIEPUMEHTAILHO TUIIOTE3bI O

24 | 3. Unaukatopsl. U3MeHeHne XUMUYECKUX CBOMCTBAX BEIIECTB HA
OKPaCK{ WHIANKATOPOB B OCHOBE HX COCTaBa U CTPOCHUS, UX
Pa3IMYHBIX CpEIax. CIIOCOOHOCTH BCTYIAaTh B XUMUYECKHE

25 | 4.MccnenoBanue BOJHOM Cpeibl peaKiny, 0 XapaKkTepe U INPoAyKTax
PacTBOPOB COJIbI, YKCYCHOI Pa3TMYHBIX XUMHYECKUX PEAKITHM.
KHCJIOTHI, MOIOIINX CPEICTB. CoOmroiath npaBuia TEXHUKHA Oe3o0mac-

26 | 5.IIpoGiiema 6Ge3011acHOTO HOCTH.
HCIIOJIB30BAHUS BEILIECTB U I[eHaTB BBIBOAbI U3 PC3YJILTATOB ITPOBC-
XUMUYECKUX PEaKIUil B JNEHHBIX XUMHUYECKUX OIBITOB.
TOBCEIHEBHOM JKH3HI. YyacTBOBaTh B COBMECTHOM 00OCYKICHUH

27 | 6.TokcuuHbBIC, TOPIOYHE U pe3ynpTaToB OnbITOB. IIpoBOANTE
B3PBIBOOIIACHBIE BEIIECTBA. I[OMaHIHI/Iﬁ OKCIICPUMCHT. OHCHI/IBaTB
BBITOBAs XUMHUECKas YKU3HCHHBIC CUTYAIIMH C TOYKHU 3PCHUS
IPAMOTHOCTb. 6e3omacHOro o0pas3a KU3HU U COXPaHEHUS

28 | 7. 3ammTa MpoeKTOB U 310pOBbA
WCCJICIOBAHUIN MO TEME
«BerecTBa BOKpyT Hac»
Tema 4. Ilepuoanyeckuii 3aK0H ¥ NEPUOIUYECKAS] CUCTEMA XUMHYECKUX

saemenToB JI.. MenneneeBa (8 yacoB)

29 | 1.WcTtopus OTKpBITHS dopmynupoBaTh NEPUOANYECKUH 3aK0H /.
Ileproauueckoro 3akoHa. N. MenneneeBa u paCKpbIBaTh €ro CMBICII.

30 | 2.0Ku3Hb 1 ACATEIBHOCTD OnuchIBaTh U XapaKTepU30BaTh CTPYKTYPY
JI.N.Menpeneena. tabauiel «lleproanyueckas cucrema

31 | 3. 3nauenue [lepuoguyeckoro xuMuueckux anemeHToB 1. 1. Mengene-
3akoHa JI.1. Menneneena. €Ba.

32- | 4-5.Munu-npoexts! «Ilacropr [Tonbp30BaTbesa GMOIMOTEUHBIMU

33 | XUMHUYECKOTO DJIEMEHTA. KaTajoraMu, CrieIiaIbHbIMH

34- | 6-7. 3amuTa NpoeKTOB MO TeME CIIPaBOYHUKAMHU,

35 | «[lepuoguieckuii 3aKOH U YHUBEPCATBHBIMH SHITUKJIONEAUSIMU TSI

MepuoInvecKasl CucTeMa
XUMHYECKHUX 31eMeHToB JI.M.
MenneineeBa»

noucka yueOHoi nHGOpMaIIHH.
Bocniuranue poccuiickon rpaxaaHCcKon
UJACHTUYHOCTHU: TATPUOTU3MA, JTIOOBU U

12




36

6. [IpomexxyTouHast aTTecTalus.

yBakeHHIO K OTeUecTBy, 4yBCTBA
TOPJOCTH 32 POCCHICKYIO XUMHUYECKYIO
HayKy.

OdopMIATE U IPEACTABIIATE B PA3INIHBIX
dbopmax pe3ysbTaThl IPOCKTOB H
VCCIIEIOBAHUM. Y YaCTBOBATH B
00CyKJIeHUH pabOT TOBAPHUIIEH.

13
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