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1.IlosicHUTEIBbHAS 3aNIMCKA
Pabouas nmporpamma BHeypouHoi nestenbHocTH «llIkoma reorpada — uccinemoparess » st S

KJIacca COCTaBJIeHa B COOTBETCTBHH C HOPMATHBHO-IIPABOBBIMH JIOKyMEHTAMHU:

e  @epaepanpHbli 3aKk0H Poccumiickoit ®enepammu oT 29 nexadps 2012 1. N 273-®3 «0O6
oOpa3oBanuu B Poccutickoit Deneparumy;

e OenepanbHBld  TOCYNApCTBEHHBIM  00pa3oBaTEeNbHBIA  CTaHAApT OCHOBHOTO  OOIIETo
0o0pazoBaHMs, YTBEPXKIACHHBIA TpHKa3oM MMUHHCTEpCTBA O00pa3oBaHUS H HAyKu PoccHifckoit
Oenepanun ot 17 gexadbps 2010 r. Ne 1897;

e OepaepanbHBI 0a3WCHBIA Y4YeOHBIM IUTAH, YTBEPXKICHHBIM MpHKa3oM MUHHCTEpPCTBA
oOpazoBanus U Hayku Poccuiickoii @enepanuu ot 09.03.2004 roma Ne 1312 «O06 yTBepx)acHUU
(denepanbHOro 6a3UCHOrO yueOHOro IUaHa AJs HauyaJlbHOTO OOLIEro, OCHOBHOTO OOIIEro U CPEeJHETO
(nmoxHOTO) 00IIETO 00pa3oBaHus», ¢ u3MeHeHUsMHU OoT 20.08.2008 roma Ne241, ot 30.08.2010 rona
NeB89, ot 03.06.2011 roma Ne 1994 ot 01.02.2013 roma Ne 74, ot 17.07.2015 roma Ne 967; or
07.06.2017 Ne 506;

e basucHbli perMoHanpHBIA (OpUMEpHBI) y4eOHBIH — TaH s 00ueoOpa3oBaTeNbHBIX
yupexaenuit Pecriyonuku Kanmbikust, pa3pa00TaHHBIA B COOTBETCTBHH C (pelepajibHbIM 0a3MCHBIM
y4eOHBIM IJIAHOM M yTBEPKJIEHHBIH MpUKa3oM MuHucTepcTBa obpaszoBanus u Hayku PK ot Ne 999
ot 18.06.2018 roga Ne « O6 yTBepX ACHUU PErHOHAIBHOTO MpUMEpHOro (yde6Horo) miaHa Ha 2018-
2019 yueOHbI# ro1y;

e Oo0pasoBarenbhHas mporpamMa MOKY «llaptuzanckas cpenusist oOmeoOpa3zoBaTenbHas
mkona» Ha 2020-2021 y4eOHBbIN TOx
e JlomokeHHE O CTPYKTYpE, MOPSAIKE pa3padOTKU M YTBEPXKACHHUS TMPOTPaMM BHEYPOUHOMH

nesrenbHocTh B MOKY «llaptuzanckas cpennss oOmieoOpa3oBarenbHas IIKOIa»

(mpunsTO Ha 3acenanuu neacosera, np.Ne 8 ot 24.06.2014 r.)

e (CanlluH 2.4.2. 2821 — 10 «CaHuTapHO-2TTHAEMHOJIOTUUECKHE TPEOOBAHUS K YCIOBUAM U
opranuzanu oOy4eHHs B 00LIE00pa30BATEIbHBIX YUPEKICHHUIX»  (YTBEpPHKICHBI
IOCTAaHOBJIIEHWEM [ J1aBHOrO TroCyJapCTBEHHOIO CaHHUTapHOro Bpaya Poccuiickon
@eneparnun ot 29 nexadbps 2010 r. Ne 189, 3apeructpupoBansl B Muntocre Poccun 3
Mmapta 2011 r., peructpannonusiii Homep 19993);

o ®depnepanbHble TPeOOBaHUS K 00pa30BaTEIHHBIM YUPEKICHUSM B YACTH OXPAHBI 3I0POBBS
o0y4Jaromuxcs, BOCIUTAaHHUKOB (YTBEpXKAEHbI MpukazoM MunoOpHayku Poccum ot 28

nexabpst 2010 r. Ne 2106, 3apeructpupoBansl B Muniocte Poccun 2 ¢despans 2011 r.,
perucTpanroHHbIi Homep 19676).

Cpok pean3aniyii mIporpaMMbl Kypca BHEYPOUHOU ESITEILHOCTH 2 TO/Ia.
OpHOM U3 BaXXHEHUIINX 3a7a4 OCHOBHOTO OOIIEro 00pa30BaHUS SBISIETCS MOATOTOBKA 00YJarOIIUXCS
K OCO3HAaHHOMY ¥ OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO U MNPOPECCHOHAIBHOTO IYTH.
OOyuvaromuecss OJDKHBI HAYYHTHCS CAMOCTOSITENIHO CTaBUTh IEIM W ONPENeisITh NyTH HX
JTOCTHKECHHSI, WCTIOB30BaTh MPHUOOPETCHHBI B IIKOJE OMBIT JASATEIBHOCTH B PEATbHOW KU3HM.
Peanuzanmss nmaHHOM 3amaud  BO3MOXKHA TaK JKE€ 4YEpe3 peAU3alUI0 KypCOB BHEYPOUYHOHU
JIeSITETLHOCTH.



BHeypouHast 1esTebHOCTh SABISIETCS COCTaBHOM YacThi0 00pa3oBaTeIbHOroO IMpolecca. BueypouHnas
NesTeNbHOCTh -  JEeSATeNIbHOCTb, OpraHu3yemass BO BHEYPOYHOE BpeMsi Uil YAOBIETBOPEHUS
MOTpeOHOCTEN OO0YYAIOIMIUXCS B CONEPKATEIHHOM JIOCYre, MX Yy4YaCTHM B CAMOYIPABICHUU U
0OIIECTBEHHO MOJIE3HOM J1eATENbHOCTH.

AKTYanbHOCTBIIPOTPAMMBIBHEYPOUHOU JEATEILHOCTH 3aKII0YAETCS B CO3MAHUM YCIOBHUU IS
KYJIbTYPHOT'0,COLIMATILHOTO, MPO(GECCHOHATBLHOTO CAMOOTIPEIeNIEHUsI U TBOPUECKON caMopeann3alun
JMYHOCTH  oOywaromierocsi, (OpPMHpPOBAHHS XHUMHYECKOW TpaMOTHOCTH U 0e30M1acHOro
HUCIIOJIL30BAHU BemectB B moBceaHeBHOM KM3HU.DI'OC TpebyeT WCHONB30BaHUS B
0o0pa3oBaTeNbHOM  TIPOLIECCE  TEXHOJOTHH  JEATENbHOCTHOTO  THUMA, METOAbl  IPOEKTHO-
UCCIIEIOBATENbCKOM  JACSITETbHOCTU SIBISIIOTCA TAKOBBIMHM. AKTYaJIbHOCTh TMPOTPaAaMMbl TaK¥Ke
00yCJIOBJIEHa €€ METOJO0JIOTHYECKOH 3HAYMMOCTBbIO. B CBA3M C  BO3pacTHBIMH OCOOEHHOCTSIMH
oOyyaromuxcsi 1 HeOOIbIION MOATOTOBKON MO XUMHUHU, A€TeH 3aHMMAeT HE MOATOTOBKA OMBITA, €T
3HAUEHUE W POJIb B MO3HAHUHM XUMHUYECKUX TMPOIECCOB, CKOJIBKO KIIHMIIOBBIE PE3YylbTaThl B BHIE
B3pbIBA, BCIIBIIIKY, BBIMAJACHUS OCaKa, H3MEHEHUS 1IBETa BEIIeCTBa WM ero pactBopa. IIporpamma
SIBIIICTCS. MEXAHU3MOM HWHTETpaIuy, 00ECIIeUeHUs MOJHOTHI U IIETFHOCTU COACPIKAHUS TTPOTPAMMBI
10 XWMHH, pacmmpsisi u obOoramas ero. Ilo pesynpratam oOydeHuss oOydaromuecs HaYMHAIOT
MMOHUMATh BHYTPEHHHUE IMPOLIECCHI, MPOXOAIINE HA PA3HBIX CTAJAMSIX XUMHUYECKOTO IKCIEPUMEHTA,
3aMHTEPECYIOTCS XUMHUEH KaK HayKOW. 3HAHHS U YMEHUS, MOJyUYEHHBIE MU OOYYCHUH MPOSKTHON U
HCCIIEIOBATENILCKON JIEATEIPHOCTH, CTaHYT OCHOBOM JUIsi OpraHU3aIiK HAyYHO-HCCIIEI0BATEbCKON
NesITeIbHOCTH B By3aX, KOJUJIeIKaxX, TeXHHKyMax. I[Iporpamma mo3BoJiseT peain3oBaTh aKTyaJlbHbIE
B HACTOSIIIEC BpeMsl KOMIIETEHTHOCTHBIM, JWYHOCTHO -OPHCHTHPOBAHHBIN,  JIEATEIHHOCTHBIN
MO/IXOJIBI.

[TpakTudeckass 3HAYUMOCTh MPOTPAMMBI 3aKJIIOYAETCSs B TOM, YTO TIPH COCTaBICHUU
porpamMMbl ObUT OTOOpaH MaTepuai, KOTOPBIM TMOMOKET 00yJaroniuMcst pu moarotoBke k OI'D u
3aIlUTe UHAUBUIYAILHOTO IpoekTa B 9 kiacce. OnpeeneHsl 3aaiusl JOCTYIHBIE TI0 COACPKAHHIO
Y METOJMKE BBIMIOJHEHUS, HO (POPMUPYIOMIME OMNBIT MPOEKTHOM, UCCIEA0BATEILCKON U TBOPUECKOM
NesATeIbHOCTH oOyJaronuxcs. [Iporpamma yzaenser BHUMaHUE SKCIEPUMEHTAIbHON pabote (pabota
C BEIIECTBAMHU, CO3HATEIBHOE IPOBEICHHE XHUMHYECKHX IPOIECCOB, OCHOBBI XHWMHYECKOU
6e3omacunoctr). dopmupyer HABbIKM  TPOCKTUPOBAHHUSA, MCCIENIOBAHUS U HCIOJIb30BAHUSA
MPUOOPETEHHOTO OMBITA ACSITETFHOCTH B PEATbHOM KU3HU.
Ilein NpoeKTHO — HCCIe10BaTeNbCKOM 1eSITeIbHOCTH 00y4aloIuXcsl N0 XUMHH (hopmuposanue
VHUBEPCANbHBIX Y4eOHbIX Oelcmeull 00y4aoumuxcs uepes:
- OCBOEHHME COLMAJIbHBIX POJeH, HEOOXOMUMBIX JUIsl MPOEKTHO-UCCIEN0BATEILCKON U TBOPUYECKOM
JeSITeNIbHOCTH,
- aKTyaJIbHbIE Ul JAHHOTO BUJA AEATEIbHOCTU (aKTOPbI JMYHOCTHOTO PAa3BUTHS: YMEHHE YUUTHCH,
TOTOBHOCTh K CAMOCTOSITENTBHBIM IOCTYIIKAM W JIEUCTBUSM, EICYCTPEMIECHHOCTh, CAMOCO3HAHUE U
TOTOBHOCTD MIPE0JI0IEBATh TPYIHOCTH;
- OCBOGHHE HAyYHOW KApTHUHBI MHUpA, MOHMMAHHUE POJM W 3HAUCHUS HAYKH B XKU3HU OOINECTBA,
3HAYUMOCTHU MTPOEKTHO-UCCIIEI0BATENbCKON 1 MHHOBAIIMOHHOW e TEIbHOCTH;
- OBJIQJICHUE METOJaMH TIO3HAHUS, Pa3BUTHE MPOTyKTHBHOTO BOOOPaKECHHUS,
- pa3BUTHE KOMIETEHTHOCTEH OOILIEHUS.
oeradenue  0OYUAIOWUMUCANDOOYKIMHO-OPUEHMUPOBAHHOU — 0esIMeNbHOCMbI0 — NPpU  NOMOWU
NOC1e008amenbHO20 0C80EHU!
- OCHOBHBIX ITallOB, XapaKTEPHBIX IJI UCCIICOBAHUS U MPOCKTHOU PabOTHI, METOJIOB OIPEICICHHS
KOHKPETHOTO I0JIb30BaTeNsl MPOAYKTa MPOEKTa UIIN UCCIICTOBAHMUSL.

3agaun:

Obpazosamenvhoie:
- opmupoBaHUE YMEHUH U 3HAHUH NP PEIICHUN 33724 110 XUMUHU;
- (¢opMupoBaHHE MPAKTUYECKUX YMEHUH TpU pEHIeHUH OSKCIEpUMEHTAIbHBIX 3a/Jad Ha
pacrmo3HaBaHUE BEIIECTB;
- IOBTOpPEHUE, 3aKPETIEHNEe OCHOBHBIX TOHATUH, 3aKOHOB, TEOPUH.
- 00y4eHHeE IeJernoIaraHuio, TUIAHUPOBAHUIO U KOHTPOJIO.



Bocnumamenvnvie:
- CO3/IaHH€ MENaroruuyeckKux CUTYallUid YCHEIIHOCTH JUIS MOBBIINICHUS COOCTBEHHOW CaMOOLIEHKH U
cTaryca o0y4aroImuxcs B I7la3aX CBEPCTHUKOB, MIE1aroroB U poIUTENeH;
- coaeiicTBre B MPOGOPUECHTAIIUN 00 yIaFOIIIHXCS.

Pazeusarowue:
- pa3BUTHE Yy OOCIIAIOIIMXCS YMEHHE BBIACNATh TJIaBHOE B M3YUYEHHOM Marepuale, CpaBHUBATh,
000011aTh U3y4yeHHBbIE (PaKTh, JOTUYECKH U3JIaraTh CBOM MBICIH IPU PELICHUH SKCIIEPUMEHTAIBHBIX
Y IPOEKTHBIX 33]aY;
- pa3BUBATh CAMOCTOATEIBHOCTb, YMEHHE MIPEOI0JIEBATh TPYAHOCTH B YUCHHH;
- pa3BUBATh NMPAKTUYECKUE YMEHUS yUAIIUXCs MPU BHIMOIHEHUH MPAKTUYECKUX IKCIIEPUMEHTAIbHBIX
3ajau.

@opMbl KOHTPOJISI: pEIICHUE TMPOEKTHBIX 3aJay, 3alluTa MPOEKTOB, IMPEACTaBICHUE
y4eOHOT0 HCCIIeJOBAHNS, BHIIIOJHEHNE MPAKTHUYECKON paboThI.

[To utoram 3aBepieHUs! KaXKI0ro roja oOydeHus Kypca BHEYPOUHOU 1eATeIbHOCTH, B CPOKH,
orpenenéHHble  y4eOHBIM  IUITAaHOM  OOpa3oBaTEeIbHOW  OpraHu3alued, [IpeyCMOTPEHA
MIPOMEXYTOUHAs aTTECTAlMsI 00YJaIOIKXCS B BUE 3aIIUThI HCCIIEI0BATENbCKOIO MPOEKTA.

ILnanupyembie pe3yJbTAThl OCBOCHHS KypPca BHEYPOUHOH /1esITeJIbHOCTH
JInuHOCTHBIE pe3yJIbTaThI
Y ydyenuka OyayT c(p)opMHPOBaAHBI:
e yueOHO-TIO3HABATEIBLHBI MHTEPEC K HOBOMY YYEOHOMY MaTtepuaigy U Crocodam perieHus
HOBOM 3a7a4H;
® OpUEHTalMs Ha MOHMMAaHWE NMPUYUH yCIeXa BO BHEYYEOHOH NEsATETbHOCTH, B TOM YHCJE Ha
CaMOaHaJM3 U CaMOKOHTpPOJIb pe3yjbTaTa, Ha aHAJIW3 COOTBETCTBHUS PE3Y/IbTaTOB TPEOOBAHHIM
KOHKPETHOMU 3a7]a4H;
® CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYYEOHO! AEATEIbHOCTH;
Yuenux nonyuum ¢ozmorrcnocme ona gpopmuposanus:
® gHYympeHHel NO3UYUU WKOIbHUKA HA YPOGHE NOJIONCUMENbHO20 OMHOWIeHUs K WKOJe,
NOHUMAHUSL HEe0OX0OUMOCMU YVUEHUsl, BbIPANCEHHO20 8 NpeobaadaHuu Y4yeOHO-NO3HABAMENbHBIX
MOMUBO8 U NPEONOUMEHUU COYUATLHO20 CNOCOOA OYEHKU 3HAHUL,
®  a0eKB8AMHO20 NOHUMAHUS NPUYUH YCHEUWHOCIU/HEYCNeUHOCTNUBHEYYeOHOl 0eamenlbHOCMIU,
®  UCNBLIMBIBAMb YYECMBO 20POOCMU 34 OMEYECEEHHYIO HAYKY.
PeryasiTuBHbIE pe3yJIbTATHI
Y4eHUK Hay4duTCs:
® IUIAHUPOBATh CBOM JCHCTBHS B COOTBETCTBHHM C IOCTaBJICHHOM 3aJauyell U YCIOBHSIMH €€
peanu3aimm;
® CaMOCTOSITEIbHO OOHApyXWBaTh W (POPMYIHPOBATH YUCOHYIO MPOOJIEMY, OMPENEATh 1Ehb
yueOHOM e TeIbHOCTH, BHIOMPATh TEMY IPOEKTA, UCCIEA0BaHNUS.
® YYUTHIBATh YCTAHOBJICHHBIC MPABUJIA B INIAHUPOBAHUHU M KOHTPOJIE CIIOC00a PeIIeHHUS;
® OCYIIECTBJIATH UTOTOBBIM U MOLIATOBBII KOHTPOJIb pe3yiabTaTa paboThI;
® OIICHMWBAaTh TIPAaBUIBHOCTH BBIMOJIHEHUS JCHCTBHS HA YpOBHE aJIeKBaTHOH  OILIEHKH
COOTBETCTBHS PE3yJIbTaTOB TPEOOBAHUSIM 33Jjauyl HIIU 3a/1a4HOI 0011acTu;
® a/IeKBaTHO BOCHPUHUMATh NPEIOKEHHS U OIICHKY YUUTENeH, TOBapuIIeH;
® pa3nuyaTh Crocod U pe3ysbTaT AeUCTBUS;
Yuenux nonyuum ¢ozmorrcnocmo nayuumuoca:
® g compyOHUYecmee c yuumenem cCmasums Hogvle yuebHble 3a0ayul;
®  NPOABIAMb NOZHABAMENbHYIO UHUYUAMUBY 8 Y4eOHOM COMpPYOHUYECmEe;
®  CamMocmosmenbHO a0eK8amHoO OYEeHUBAMb NPABUILHOCHb GLINOIHEHUs O0elicmeus U 6HOCUMb
HeobXo0uMble KOppeKmusbl 8 UCNOIHEHUE KAK N0 X00Y e20 pedalu3ayuu, maxk u 68 Kouye 0elcmeaus.
Ilo3HaBaTeabHBIE PE3YIbTATHI
Y4eHUK HAY4YUTCH:



® OCYIIECTBIATH TIOMCK HEOOXOAMMON WHQOpPMAIMKM JJS BBIMOJTHEHUS 3alaHuil ¢
UCIOJIb30BaHUEM YUYeOHOW JHMTEpaTypbl, SHIUKIONEANUNA, CIPABOYHUKOB (BKJIIOYAs JJICKTPOHHBIE,
u(poBbIe) U KOHTPOIMPYEMOM MpocTpaHcTBe IHTEepHETA;
® CTPOUTH COOOIICHMS, TPOSKTHI, UCCIEIOBAHUS B YCTHOW U MUCbMEHHOU (popme;
® TIPOBOJAUTH CPABHEHHE U KIACCH(PHUKAIUIO MO 3aIaHHBIM KPUTEPHSIM;
¢ YCTaHABJIMBATh MPUIHNHHO-CIICACTBCHHBIC CBSI3U B U3Y4a€MOM KPYTe SIBICHHIA,
® CTPOWUTH DPACCYKICHUS B (OpPME CBS3H MPOCTBHIX CYXACHHH 00 00BEKTe, €ro CTPOCHUH,
CBOMCTBAx.
Yuenuk nonyuum eozmorcnocms nayuumoca:
® oCyuecmenamos pacuupeHublli NOUCK UHGOpMayul ¢ UCNONIb308AHUEM Pecypco8 OUDIUOmMEK U
cemu Unmepnem,
® ocywecmenams 6bl00p Haubonee IPPEKMUsHbIX CnOCoO08 peuleHus 3a0ay 6 3a8UCUMOCTU
OmM KOHKPEMMHbIX YCA08UIL,
® oCcyuecmenams cuHmes KaKk cocmaeienue yeno2o u3 4acmell, camocmosnamensHo 00Cmpaueas
U 80CNOJIHAA Hedocmaroujue KOMNOHEeHMbl,
KoMMmyHuKaTHBHBIE Pe3yJbTaThl
Y4eHUK HAY4YUTCH:
® QJICKBaTHO HCIIOJIb30BaTh KOMMYHUKATHUBHBIE CPEICTBA JUIS PEHICHHUS Pa3TMYHBIX
KOMMYHHKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIICHUE, BIAJIETh TUATOTHYECKON (popmoit
KOMMYHHKAIUH;
® JIOMyCKaTh BO3MOXKHOCTh CYIIECTBOBAHUS Y JIOJCH Pa3lIUYHBIX TOYEK 3PEHUS, B TOM YHCIIE
HE COBIAJAIONINX C €r0 COOCTBEHHOW, W OPHUEHTHPOBATHCS HA MO3WIMIO MapTHEpa B OOLICHUH U
B3aMMOJCUCTBHUN;
e (opmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIUIO;
® JIOrOBapUBAThCS M MPUXOJIUTH K OOIIEMYy pPEIICHHUI0O B COBMECTHOW ACSITENHLHOCTH, B TOM
YHCJie B CUTYal[UU CTOJIKHOBEHHSI HHTEPECOB;
Yuenuk nonyuum eozmorcnocms nayuumoca:
® NOHUMAMb OMHOCUMENLHOCNb MHEHULL U NOOX0008 K peuleHUuo npooiembl,
® apeyMeHmuposams €601 NO3UYUIO U KOOPOUHUPOBAMb ee C NO3UYUAMU NAPMHEPO8 8
compyoHuyecmee npu 8vlpabomie 0o6we20 peulenust 8 COBMeCmHol 0esamerbHOCMu,
® ocywecmenams 63AUMHbIIL KOHMPOAb U OKA3bI8AMb 6 COMpYOHUdecmee HeoOX00UMYIO
83AUMONOMOUYb,
® UCNONBL3068AMb MEXHOI02UU NPOOIEMHO20 OUAN02a U NPOOYKMUBHO20 YMEHUS.
IIpenmeTHble pe3yabTaThl
8 ki1ace
Y4eHUK HAYYUTCH:
® XapaKTepU30BaTh OCHOBHBIC METObI TO3HAHUS: HAOIIOACHIE, U3MEPEHHE, IKCIIEPHUMEHT;
® OMWCHIBATH CBOMCTBA TBEPIBIX, JKHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICTAS UX
CYLIECTBEHHbIE IPU3HAKH;
® pa3NIMyaTh XUMUYECKUE U (PU3UIECKUE SIBIICHUS;
® BBHIIBJSITH MPU3HAKH, CBUJICTEIHCTBYIONIME O MPOTCKAHWM XUMHUYECKOW PEAKIUH IPH
BBITIOJTHEHUH XUMUYECKOTO OTIBITA;
coOro1aTh MmpaBuiia 6e30macHON pabOThl TP MPOBEJCHUHN OTIBITOB;
MOJTH30BaThCS JTAOOPATOPHBIM 000PYTIOBAHUEM U MTOCYI0H;
XapaKkTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA MPOCTHIX BEILIECTB;
MOJIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOS;
pacro3HaBaTh OMBITHBIM ITYyTEM ra3000pa3HbIC BEIECTBA;
PacKpBIBATh CMBICT TIOHSATHUS «PACTBOPY;
BBIYHCIISTH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
® XapakTepu3oBaTh (HU3MYECKHME W  XMMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPTaHMYECKUX BEIIECTB: OKCUIIOB, KHCIIOT, OCHOBAHUH, COJICIA;



® OMpeesATh MPUHAICKHOCTH BEIIECTB K OMPEACICHHOMY KJIaccy COeTUHEHUII;

® TPOBOAWTH ONBITHI, TMOATBEPKAAOIINE XUMHYECKHE CBOWCTBA HW3YYCHHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB;

® PpAaCrO3HaBaTh OIBITHBIM ITyTEM PACTBOPHI KHCIOT W MIETOYEH MO M3MEHEHHUIO OKPaCKU
WH/IAKATOPA;

Yuenuk nonyuum eozmorcnocms nayuumoca:

® gulOGUCAMb U NPOBEPSAMb IKCNEPUMEHMANIbHO 2UNOMEe3bl O XUMUYECKUX CBOLUCBAxX
geuecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe PeaKyuu, O
xapakmepe u npoOyKmax pasiuidHblix XUMUYECKUx peaxyutl;

® Xapakmepuzoeamsv Gewjecmea no COCMA8y, CMPOEHUN) U CB0UCMEAM, YCMAHABIUBAND
NPUYUHHO-CIeOCMBEHHbLE C8A3U MeNCOY OAHHBIMU XAPAKMEPUCTIUKAMU 8eUjecmBd;

® UCNONBL306aMb NPUOOPEMEHHbIE KIIOUegble KOMNEeMeHYul npu 6bINOJHEeHUU NPOeKmos U
VUEeOHO-UCCAe008AMENbCKUX 3a0ay NO U3YYEHUIO CBOUCMS, CNOCOO08 NOIYYeHUs U PACNO3HABAHUSA
geujecms.

9 kaacce

Y4eHHK HAy4YuTCH:

® pacKpblBaTh CMBIC]  TOHITHH  «HOH», «KATHOH», «AHHUOH»,  «IJICKTPOIUTHI»,
KHEDIIEKTPOJIUTBI», «IJCKTPOIUTHUECKAS TUCCOITUAIIHS.

® TIPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE KAYeCTBEHHBIN COCTAB BEIICCTB;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUUYECKOUN peaKInu;

® TPOBOAWTH OMNBITHI MO TOJTYYCHHIO, COOMPAHUIO M U3YYCHHUI0O XHMHUYECKUX CBONCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

® pacrO3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA;

® XapaKTEepH30BaTh B3aHMOCBS3b MEXKIIy COCTABOM, CTPOCHHUEM M CBOMCTBAMU;

® OIICHMBATHh BIIUSHHUE XHUMHYECKOTO 3arpsi3HEHUS OKpPYKAIOIIeH Cpelbl Ha OpTraHu3M
YeIIOBEKa;

® TPaMOTHO OOpAIIaTHCs C BENIECTBAMH B ITOBCETHEBHOMN KU3HU

Yuenuk nonyuum eozmorrcnocms nayuumocsa:

® gulOGUCAMb U NPOBEPAMb IKCHEPUMEHMAILHO 2UNOMe3bl O Pe3yIbmamax 6030eucmeus
PA3IUYHBIX YAKMOPO8 HA USMEHEHUE CKOPOCU XUMUYECKOU PeaKyuu,

® UCNONBL306aAMb NPUOOPEemeHHble 3HAHUL OJIsl IKOJLOSUYECKU 2SPAMOMHO20 NOBEOEeHUs 6
OKpYydHcaroueli cpeoe;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUUECKUX NPOYeccax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYUHOU UHPOpMaAYUU, HeO0OPOCOBeCMHOU peKlame 6
cpeocmeax mMaccosol uHgopmayuu;

® 0cCo3HA6AMb 3HAUEHUe MeOPeMUYecKUx 3HAHUN No XUuMuu OaA NPAKMUYEeCcKou
OesamenbHOCMU YeloseKd;

® co30asamv MoOenU U cxemvl OISl peuleHUs y4ueOHblX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HEe0OX00UMoCmyb COO00eHUsT NPEONUCAHULL, NpedazaemMvlx 8 UHCMPYKYUIX NO UCHOTb30BAHUIO
JleKapcma, cpeocms OblmoBou XumMu U op.

[LnanupyeMbIMH pe3yJibTaTaAMHU MPOEKTHO-NCCIeI0BATEIbCKOI 1eITeJbHOCTH 00yYa0ImHXCs

BbInycKHUK HAYYHTCS:
*BBITIOJHATh Y4eOHOE HCCIICZIOBAaHUE W Y4YEOHBI TPOEKT, HCIOJB3ys OOOPYAOBaHHE, MOJCIH,
METOJIbI ¥ IPUEMBI, aJIEKBATHBIE TIOCTABICHHON TIpOOIIeMe;
* pacrio3HaBaTh W CTAaBUTHh BOMPOCHI, OTBETHI Ha KOTOPBIE MOTYT OBITh TOJYYEHBI IyTEM
UCCIeI0BaHMs, (POPMYITHPOBATH BBITEKAIOIINE U3 UCCIICIOBAHUS BBIBOIBL;
* UCTIOJIH30BAaTh TAKHUE MATEeMAaTHYECKHE METOABl M TMPHEMBI, KaK aOCTpaKIus W HWIcaTu3alivs,
JI0Ka3aTeNIbCTBO, JOKA3aTENbCTBO OT MPOTHBHOTO, OKA3aTEIhCTBO MO AHAIOTHUHU, OMPOBEPIKECHHUE,
KOHTPIPUMED, HHIYKTUBHBIC U JICYKTUBHBIC PACCYKICHUS, IIOCTPOCHUE U UCTIOTHEHUE aJITOPUTMA;



* HCIIOJI30BAaTh TAaKUE €CTECTBEHHOHAYYHBIE METONBI U TPHUEMBI, KaK HAOIIOACHHE, MMOCTAaHOBKA
MpoOJIeMbl, BBIIBU)KEHUE «XOPOIICH THUIIOTE3bD», HKCIEPUMEHT, TEOpETUYeCKOoe OOOCHOBaHUE,
YCTaHOBJICHUE TPAHUI] TPUMEHUMOCTH MOJICIIN/TEOPUH;
* SICHO, JIOTMMHO W TOYHO M3JIaraTh CBOKO TOYKY 3pEHUs, HCIIOJIb30BaTh S3BIKOBBIE CPEICTBA,
aJIeKBaTHBIC 00CYKIaeMoii mpodIeme;
* OTNINYATh (PAKThl OT CYXKJIEHUN, MHEHMH U OLIEHOK, KPUTHYECKH OTHOCUTBHCS K CYXKICHHSM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBaHUS;
* IPE3EHTOBATh COOCTBEHHBIE MMPOEKTHO-UCCIIEOBATEIbCKHUE TPOIYKTHI.
Boinycknuk nonyuyum 603M0MHCHOCHIb HAYUUMBCA:
* CaMOCMOSAMENbHO 3A0YMblBamsb, NIAHUPOBAMb U BbINOIHAMbL Y4eOHOoe ucciedosanue, y4eOHbll U
COYUANBHBIU NPOEKN,
* UCNONL308AMb MAKUe Mamemamuyeckue memoobl U Npuémsl, KaK nepebop 102UYecKux
B03MOJCHOCIEL, MAMEMAMUYEeCcKoe MOOeIUPOBaHUe,
* UCNONL308AMb MAKUe eCMeCcmBeHHOHAYUHble Memoobl U NPUéMbl, Kak abcmpazuposanue om
npUBXo0aUUX hakmopos, npoepKa Ha COBMeCMUMOCTb C OPY2UMU U3BECIMHBIMU PaKmMamu,;
* YeleHanpasieHHo U OCO3HAHHO DA3BUBAMb CEOU KOMMYHUKAMUBHbBIE CNOCOOHOCMU, 0C8AUBAMDb
HOBble A3bIKOBble CPeOCmEa;
* 0CO3HABAMb CBOI0 OMBEMCMEEHHOCMb 3d OO0CMOBEPHOCMb NOJYVYEHHbIX 3HAHULL, 30 Ka4ecmeo
8bINOJIHEHHO20 NPOEKMA U UCCIe008AHUS.

Conep:xxaHue Kypca BHEYPOYHOIi 1eSITeJIbHOCTH

8 ki1ace

BBeneHue B NPOEKTHO-HCCIEAOBATEIbCKYIO AeATeIbHOCTb. MeToapl O3HAHMS:
HaOII0ZICHNe, HCCIe0BaHue, S3KcrepuMeHT. [IpaBuiia TeXHUKM O€30MacHOCTH IpH paboTe B
XUMHUYECKON sabopaTopuu. TuIbl NMPOEKTOB. OTallbl BBIMOJHEHUS MPOEKTa U HCCIEAOBaHUS.
JlaGopatopnass mocyna u JaboparopHoe obopynoBanue. Ilpuemsl obOpamieHus ¢ J1abopaTtopHOU
MIOCYJ10M, HAarpEBaHUsI BELIECTB.

Tema 1. Yucrble BemecTtBa u cMmecH. PactBopsbl. VccienoBanne (U3MYECKUX CBOWCTB
BemiecTB. YncTeie BemecTBa U cMecu. OTHOPOAHBIE U HEOJHOPOIHBIE cMecH. CIocoObl pa3aeneHus
cmeceil. PactBopel. PactBOpmMocTh BemectB. Tumbl pactBopoB. PactBopenme — ¢usHko-
xuMuyeckuit nponecc. Kpucramioruapatsl. BeipanuBanye KpuCTaJIOB U3 HACBIIIEHHBIX PACTBOPOB.
[Tonyuyenue KpuCTaIOB COJM METOJIOM BbIapUBaHUs pacTBopa. KpucTtamibel B Ipuposie U TEXHUKE.
Ounctka 3arpsi3HEHHBIX BEILIECTB bunbTpOBaHUEM, BBITTAPUBAHUEM, BO3TOHKOM,
nepeKkpucTaum3anyen, auctuwusinueir. OxpaHa BOJHBIX pecypcoB. IIpoGrema mpecHO#l BOJIBI.
CpaBHUTENbHBIN aHATN3 BOJBI.

Tema 2. T'a3zoo0pa3Hoe coctrosinue BemlecTBa. Kuciaopoa. Bomopoa. ['azoo0pasnoe
coctosiHMe BemlecTBa. OTHOCUTENbHAS IUIOTHOCTh ra3oB. KHCIOpOO — XUMUYECKHUW 3JIEMEHT U
nmpocroe BemecTBo. IlomyueHume Kucnopona pasiloKEHHMEM II€pMaHIraHaTra Kajiaus, NEepPOKCHAa
Bogopoaa. CrocoObl coOMpaHUsl Ta30B: METOJ BBITECHEHHUS BO3[yXa M METOJ[ BHITECHEHUS BOJIBL
UccnenoBanne Qusnuecknx W XUMHUYECKUX CBOWCTB KHCIOpoja. Pacmo3HaBaHue Kuciaopoa.
Bonopon — xuMHuecKuil 31eMeHT M MpocToe BemiecTBo. [lomydeHue Bomopoaa B jabopatopuu U
ucciaenoBaHUe ero cBOWCTB. Pacmo3naBanme Bojopoga. CrnocoObl MOJTydeHHsS BOJOpOAa B
MIPOMBIIIICHHOCTH. Boiopoa — TormmBo Oyaymiero.

Tema 3. BemecTBa Bokpyr Hac.Kiaccudukammsi BemecTB: mMpoCcThie U CIOXKHBIC BEIECTBA:
HEOpraHWYeCKHe U opraHudeckue BemecTBa. (OcoOble CBOICTBA OPraHMYECKUX BEIIECTB.
OO6HapyxeHre Kpaxmajga B OPraHMYECKHX BEIIeCTBaxX IMPH MOMOIIM pacTBopa iona. JloMamrHwuii
skcniepuMeHT. WHaukatopel. M3MeHeHuWE OKpacku MHAMKATOPOB B  PAa3jIUMYHBIX  Ccpefax.
HccnenoBanue BOIHOW Cpelbl pacTBOPOB COJbI, YKCYCHOM KHCIOTHI, MOIOIHX cpenct.lIpobiema
0€301MacHOTO UCTIOIh30BaHUS BEIIECTB U XUMHUECKHUX PEAKIMA B TOBCEAHEBHON KU3HU. TOKCUYHBIE,
TOpPIOYHE U B3PBIBOONIACHBIE BEIIECTBA. BBITOBAast XUMHUYECKasi TPAMOTHOCT.

Tema 4. Ilepuoanyecknii 3aKOH M NePHUOIUYECKAsA CHCTeMa XUMHYecKHX djaemeHToB JI.U.
MenneneeBallctopuss  otkpeiTusi  Ilepmogmyeckoro  3akoHa. JKu3Hb W JIE€SATEIBHOCTH



J.M.MenneneeBa. Munu-npoextsl «llacnopt xumuueckoro anemeHTa». 3HaueHue llepunoanueckoro
3akoHa /[.1. Menneneena.

9 k1ace
Tema 1. Xumudeckue peaknuu.CKOpoCTh XHMHUYECKOW peakiuu. MccienoBanvue BIUSAHUS
pa3nUYHBIX  (aAKTOPOB  HA  CKOPOCTh  XHUMHYECKHX  PEaKIuil. Karanmuzatoper u

MHTHOUTOPBI. DJIEKTPOIUTHYECKAsT JUCCOLUAUs. DIEKTPOIUTHl M HEAIEKTpoNuThl. MccnenoBanue
ANEKTPOTPOBOHOCTH BEIIECTB. 3aBUCHMOCTh CTEIEHH IHUCCOIMAIMM OT PAa3U4YHBIX (HaKTOPOB
(KOHIIEHTpAIMK JIEKTPOJINTA, TeMieparypbl). KauecTBeHHbIE peakllMd Ha Ba)KHEHIIME KaTHOHBI U
AHUOHBI.
Tema 2. HeMeTa/sIbl M X COeIMHEHUs. SIBICHNE aJUIOTPOITUH. AJIIIOTPOITHBIC MOAU(DUKAIIUN CEPBI,
kucnopona, docdopa, yraepoma u KpemHuUs. lanorenel. buonmormdeckas poyib COeIWHEHUMN
rajoreHoB. TOKCHYHOCTH rajgoreHoB.lccinenqoBanne CBOWCTB CEPHOM M a30THOW KHUCIOT. AMMHAK:
CIOCOOBI TIONyYeHUsI, UCCIEAOBaHNE (PU3UYECKHX W XUMHYECKHX CBOMCTB. OOnacTu MpUMEHEHHS
ammuaka. Comu ammonwms. A3otHeie u ¢dochopHbie ynoOpeHus.KpemHu u €ro coeauHEHUs.
CuniikaTHasi TPOMBIIIUIEHHOCTD: MPOU3BOJICTBO CTEKJIA, KEPAMUKH, LIEMEHTA.
Tema 3. Metauibl U uUX coeauHeHus. VcciaegoBanue cBoicTB MeraioB. lllenodnsie u
[IEIOYHO3EMENbHBIE METaJUIBl — OCOOCHHOCTH (PU3NYECKUX CBOWMCTB, BBICOKAs XHUMHUYECKas
aKTUBHOCTh. B3amMozeicTBHe ¢ BOJOW ¢ oOpa3oBaHueM Ienodeit. AmomuHui. JlokazarenbcTBO
aM(QOTEpHOCTH COENUHEHUN amoMUHMA. [IpyumHa Manoil akTUBHOCTH amtoMuHUSA. CrocoObl
MOJIy4EHUs aTIOMUHUSA U 00JIaCTH MPUMEHEHHS B MPOMBIIUIEHHOCTH. JKene30 U ero CruiaBbl (CTalb,
yyryH). Menp u e€ cmnaBsl (OpoH3a, naTyHb, Menbxuop). Kopposusi meramnos. HccrnenoBanue
BIIUSTHUSL HA CKOPOCTh KOPPO3UU JKeJie3a Pa3IuYHbIX (PaKTOPOB CPEIbI.

Tembl Hcc1€10BATENbCKUX MPOEKTOB:
ATOM H €r0 CTpOECHHUE.
Hcropurst XuMUYECKOTO SA3BIKA.
Kuznp n gestenpHocth J.M.Mennaeneena.
[TacmopT XUMHYECKOTO 3JIEMEHTA.
Uucteie BemecTBa U cMecu. CrocoObI pa3iesieHus: CMECEH.
BemiecTtBa B MoeM qoMe.
UccnegoBanue 351€KTPONPOBOIHOCTH BEILIECTB.
Kpucrannorugparsl. BelpampyBanue KpucTamioB B JOMAIIHUX YCIOBHSIX.
9. KauecTBeHHbIE peaKLUU HA UOHBI.
10. ®akTopsl, BIUAIOMIME HA CKOPOCTh XUMHUYECKOW PEAKIUU.
11. XKectkocTh Boasl. CriocoObl  yCTpaHEHHS KECTKOCTH BOJIBI.
12. Koppo3sust MetaiuioB. DakTOpPbI, BIUSIOMIAE HA KOPPO3UIO.
13. CruiaBbl METAJIOB.
14. CunukaTHas MPOMBIIIJIEHHOCTbD.
15. O30HOBBIH IIUT IIAHETHI.
16. CocraB TabauyHOrO IBIMA.
17. ccnenoBanne KauyecTBa HEKOTOPBIX MIPOYKTOB MUTAHUS.
18. beiTOBast XMuMUS U €€ BIMSIHUE HA OPraHU3M YeJIOBEKA.
19. Bnaxxnsle canderku — Apyr Ui Bpar?
20. XuMHst 1 BOGHHOE JIEJIO.

NN R LD =

OObekTaMM OICHKH JOCTH)KEeHUH oOydwaromuxcs sBistorcs:  «lloptdens JOCTUKEHUI»,
MpEe3eHTaMs TPOAYKTa WIJIM HWCCICAOBAaHMS, a TakKe HaOIoJeHHe 3a paboToil O00ydaroImXcs.
CyOBbeKThl OIICHKM B TIEPBBIX JABYX CIy4asX MOTYT OBITh pPa3HBIMU: PYKOBOJIUTENh MPOEKTA,
MeJarory; NPy OIEHKE MPE3CHTAIMN — TakKe oOydJaroImmecs ¥ poauTenu. HaOmroneHne u OleHKY
pabot, mopTdenb MPOSKTHO-UCCIEAOBATEIBCKON IESITEIFHOCTH MPOBOJAUT TOJIBKO PYKOBOJIUTEINb
MPOEKTa TI0 KPUTCPUSAM, H3JIOKCHHBIM B  [loJIO)KEHHHM O  MPOCKTHO-HCCIIECIOBATEIIbCKOM
JEeSTEIbHOCTH 00YJarOIIUXCSI.

JlocTHXKEHHE pe3yJIbTaTOB OCBOCHHS IMPOTPaMMbl Kypca BHEYPOUYHOM JEATEIBHOCTH IOJJICKHT
oLeHKe Y(PEKTUBHOCTU MO KPUTEPHUSIM:



- KOJIMYECTBO MPHU30BBIX MECT B MPEIMETHBIX OJUMIHAAAX, HAYYHO-TPAKTUYECKUX KOH(EPECHIIHSIX,
(decTuBaNIX, IPOEKTaX, KOHKYpCax pa3InyHOrO YPOBHS;

- HaJM4uue pa3paboTaHHBIX U OMYOJIMKOBAHHBIX MPOEKTOB (MCCIEIOBAaHUN) B
MEAArOrNYeCKUX U3IaHUAX U Ha HUHTCPHET-CalTax.

MNEPpUOANYCCKHUX

TemaTnyeckoe miiaHupoBaHue. 8 Kiacce

OcHoBHOe coepkaHHe 10 TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesATeTbHOCTH

BBeeHue B NPOEKTHO-UCCJIEI0BATENbCKYH) NAeATeIbHOCTh(3 yaca)

1 1.Metonapl No3HaHUS: HaOJIIOICHHE, Co6mronats npasmina Th.Oka3siBaTh TEpBYIO
uccueaoBanue, skcnepument. [Ipasuna MOMOIIIb MPU OTPABIICHUSIX, 05KOTaX U TPaBMax,
Th B XxuMHUecKoi TabOpaTOpUH. CBSI3aHHBIX C PEaKTUBAMU U JIA0OPATOPHBIM

o0opynoBaHuEM.
XapakTepu3oBaTh KJIACCHU(PHUKAIUIO TPOEKTOB,

2 2. Tunsl IPOEKTOB. DTallbl BHIMOIHEHUS ONMCBIBATH OCHOBHBIE 3TAIbl PAOOTHI HAJL
MPOEKTA U UCCIEIOBAHMSI. IIPOCKTOM U UCCIICAOBAHUCM.

Paznuyars maboparopHoe 00opy1oBaHHE.

3 3.JTabopatopHas nocyia u 1ab0OpaTopHOE | Yfzyuars CTpOCHHE IAMEHH, BELIBHIas THIIOTE3EI
obopynosanue. [IpreMbl HarpeBaHus U TIPOBEPSS UX SKCIIEPUMEHTAIILHO.
BEIIECTB.

Tema 1. Unctelie BenecTBa u cmecu. PactBopsl (124yacos)

4 1.MccnenoBanue pu3nIeCKUX CBOMCTB HaOiroaTh CBOMCTBA BEIIECTB U MX U3MEHEHUS B
BEIIECTB (BOBI, caxapa, MOBApEHHOMN X0l XUMUYECKUX peakuui. [IpoBoauts
COJIH, AJIIOMUHUSA, ME/IU, CEPbI, MeTa, XUMHYECKUN SKCIIEPUMEHT.

YKCYCHOM KHCJIOTBI, KUCJIIOPO/A, Cobmonats npaBuna Th.
YTJIEKUCIIOTO ra3a). Paznuyath ogHOPOJHBIE M HEOTHOPOIHBIE CMECH,

5 2. UucTele BelecTBa U CMECH. COCTaBJIATH IUIAH Pa3JCICHUS CMECH.
OnHOpOAHBIE U HEOAHOPOAHBIE CMECH. Pazgenars cmecu MmeTojaMu OTCTauBaHUs,
CriocoOblI pa3aeneHus cMece. (GUIbTPOBaHMS U BHITAPUBAHUS.

XapakTepu3oBaTh (HU3NUECKYIO0 U XUMUYECKYIO
COCTABJISIFOLIUE TIPOLIECCA PACTBOPECHHUS.

6 3. PacTBOpBI — O{HOPO/IHbIC CMECH. ['oTOBUTH pacTBOPHI Pa3IMYHON KOHIIEHTPAIIHH,
PactBopumocts BeniecTs. Hacpiiennpie | BRITHCIATE MACCOBYIO NOJIO PaCTBOPEHHOIO
pacTBOPBI. BCIIICCTBA B paCTBOPC,

_ Paznuuarh noHATHS «BEIIECTBA MOJIEKYIISIPHOTO

7 4. PacTBopeHue — GU3MKO-XUMHUECKHA | crnoenmsy 1 «BelecTBa HEMOIEKYISAPHOTO
poriecc. cTpoenus. OnpenessTh MOHITHE

8 5. Kpucrammoruaparsi. CKPUCTALTHYECKAS PEIIETKAY.

[Tonp30oBaTbes HHPOpPMaLIUEH U3 IPYTUX

9 6. BrIpaluBaHue KpUCTaIIOB U3 5 MCTOYHHMKOB JJIs IIOATOTOBKH IIPOEKTOB.
HACKIIEHHBIX PACTBOPOB (ITOBAPEHHOM BeIBHIaTh THIIOTE3HI, Y4aCTBOBATH B
COJIH, MEITHOTO KYTIOpOCa, alltoMO- 00CYKIE€HNHU, apTyMEHTUPOBATh CBOIO TOUKY
KaTMCBLIX KBACIIOB). 3penust. DUKCUPOBATH CBOU HAOJIIOICHUS,

10| 7.IlomydyeHue KpUCTAIIOB COMIM METOZIOM | o(hopMIIAT PE3YIIBTATHI HCCIEAOBaHHiA. [ OTOBATH
BBINIAPUBAHUS PacTBOpA. Ipe3eHTaLuHN.

11 8. Kpucramisl B npupo/ie U TEXHUKE.
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9.0uncTKa 3arpsI3HEHHBIX BEIIECTB
(bunbTpOBaHUEM, BHITIAPUBAHUEM,
BO3TOHKOU, IIEPEKPUCTAILIA3ALUEN,
MUCTUILISILIAEH.

13 10.Boga B mpupoze. [Ipo6nema npecHoi
BOJbl. OXpaHa BOJHBIX PECYPCOB.

14 11.CpaBHUTENBHBIN aHATIU3 BOJIBI U3
Pa3IMYHbIX HCTOYHUKOB.

15 12. 3amura npoekToB 1o TeMe «HucToie
BelllecTBa U cMecH. PacTBopbI»

Tema 2. I'a3000pa3noe cocrosinne Bemectsa. Kuciaopoa. Bogopoa. (64acos)

16 1. 'a3000pa3HOE cOCTOSTHUE BEIIECTRA. HccnenoBaTh CBOMCTBA N3y4aeMbIX BEIIECTB.
OTHOCHUTENbHAS TUIOTHOCTH T'a30B. Habmonates ¢pusnueckre u XUMUYECKUE
CrniocoObl coOupaHus Ta30B: METOT MpPEeBpALICHHS U3y4aeMbIX BEIIECTB.

BBITECHEHHUS BO3AyXa U METO]T OnuceiBaTh XUMHYECKHE PEAKIIUU, HAOIIO1aeMble
BBITECHEHHUSI BOJIBL. B XO/JI€ IEMOHCTPAIMOHHOTO 1 JJaOOPaTOPHOTO

17 2. Kucnopoa — XMMHUYECKUH JIEMEHT U JKCIIEpUMEHTA. [[enaTh BBIBOABI U3 PE3YJIbTATOB
npoctoe BemecTBo. [lomyuenue MPOBEAEHHBIX XMMUYECKUX OIBITOB. Y4aCTBOBATH
KHCJIOpOJa Pa3IOKEHUEM IIEpMaHTraHaTa | B COBMECTHOM OOCYXJIEHUU Pe3yIbTaTOB OIBITOB.
KaJusl, IEPOKCUAA BOJOPOA. Pacno3HaBaTh ONBITHBIM IYTEM KHUCIOPOJ U

18 | 3. UccnenoBanue GpU3nUeCKuX U Bos0poa. CobronaTh NpaBuiia TEXHUKH
XMMHYECKHX CBOMCTB KHCIOPOIA. 6e3omacHocT. OKa3bpIBaTh MEPBYIO MOMOIIb ITPU
PacriosnaBanue KHCIOpO/Ia. OTPABJICHUSIX, 0’KOTaX U TpaBMax, CBSI3aHHBIX C

19 4. BomopoJ — XMMHYECKHUI 2JIEMEHT U peakTuBaMu  J1abopaTOPHBIM 000PYI0BaHUEM.
npocToe BemecTso. [lonyuenue [Tonb3oBaTbes nHGOPMALIUEH U3 JPYTUX
BOJOpOJa B Ha60paT0pHH u HUCTOYHHUKOB JIA ITOATOTOBKH IIPOCKTOB!:
HCCJICIOBAHHUE €TI0 CBOIICTB. CIipaBOYHas JIUTCpaTypa, I/IHTepHeT. O(bOpMJI;ITb
Pacmiozuasanue BOJOpOJA. PE3YIBTATEI HCCHGHOBaHHﬁ.

20 5. Cnioco0slI moTyueHus Bogopoa B
MpOMBILIIEHHOCTH. Bo10po — TomnBo
Oyymiero.

21 6. 3amuTa MPOEKTOB 10 TEME
«["a3000pa3HOE COCTOSTHUE BEIIECTBA»

Tema 3. BemecTBa BOKpyr Hac. (74acoB)

22 1.Knaccudukarus BemecTs: MPOCThIC U PaznuuaTh OCHOBHBIE KJIACChl HEOPTAaHMYECKHUX
CIIO’KHBIE BEIIECTBA: HEOPTAaHMYECKUE U | BEIIECTB M0 XUMUYECKUM (opMysIaM H
OpraHUYEeCKHe BEIIECTBA. XapaKTepHbIM cBoiicTBaM. OnpeaensiTh KUCIOThI

23 2.0co0bIe CBOWCTBA OPraHMYECKUX U I1I€JI0YU C IIOMOIBIO HHIUKATOPOB.

BemiecTB. OOHapyKEHHE Kpaxmasia B Pacno3naBate opraHnyeckue BelIecTBa,
OpPraHMYeCKUX BEIIECTBAX MPHU MOMOIIK | OOHAPYKUBAaTh KpaxMas B IPOJYKTaX MUTAHHUS C
pactBopa iona. lomamHuii ITOMOILBIO pacTBOpa Hoxaa. Berasurate u
SKCIEPUMEHT. MIPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3HI O

24 3. Unaukatopsl. I3MeHeHHE OKpacKu XMMHMYECKHX CBOMCTBAX BEILECTB HA OCHOBE UX
WHJIMKaTOPOB B PA3JINYHBIX CpeJlax. COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTHU BCTYIATh B

25 4.ViccnemoBaHue BOJHOM CpeIbI XUMHAYECKHUE PEAKIMU, O XapaKTEPE U MPOIYKTAX

pacTBOPOB COMbI, YKCYCHOM KHCIIOTBI,

Pa3IMYHBIX XUMHUECKHUX peakuuii. CoOMo1aTh




MOIOIUX CPCACTB.

IpaBUjIa TEXHUKU OE€30MaCHOCTH.

26 5.IIpo6iiema Ge301macHOro Jlenats BBIBOJIBI U3 PE3YJIBTATOB MPOBEIEHHBIX
HCITOIL30BAaHMS BEIIECTB M XUMHUECKHX | XMMHYECKHUX OIBITOB.Y4acTBOBATh B COBMECTHOM
peaKkuuii B TOBCETHEBHON KU3HHU. 00CYXJICHUH pe3yabTaTOB OMBITOB. [IpoBOINTH

27 6.TokcuuHble, TOprOYne 1 JOMaIIHUM 3KkcnepuMeHT. O1leHUBATh KU3HEHHbBIE
B3pBIBOOITACHBIE BEIIECTBA. bhITOBas CUTYaIlMH C TOYKU 3peHHsI 0€30MMacHOro 00pasa
XUMHUYECKas TPAMOTHOCTb. KU3HU U COXPAHEHHUSI 3JJ0POBbS

28 7. 3amurta NpoOeKTOB U UCCIECIOBAHUN 10
Teme «BeliecTBa BOKpYT Hac

Tema 4. [leproauyeckuii 3aK0H ¥ MePUOIMYECKAS CHCTeMa XUMHUYecKuX djiemeHnToB JI.U.
MenpesneeBa (8 4acoB)

29 1.Wctopus otkpbiTus [leprnoandeckoro dopmynupoBath nepuoandeckuii 3akon . U.
3aKOHA. MeneneeBa U pacKpbIBaTh €r0 CMBICIL.

30 2.Ku3Hb U eITeNbHOCTD OnuceIBaTh U XapaKTEPU30BaTh CTPYKTYPY
JA. . Meunneneena. tabymibl «lleproandeckas cucteMa XUMUYIECKUX

31 | 3. 3nauenue Ilepuoauyeckoro 3akoHa snementos JI. . Menzeneesa.

JI.1. Menneneena. ITonp30BaTbCs OMONMOTEYHBIMY KaTaI0TaMH,

32- | 4-5.Munu-npoextsl «llacropr CrienraJIbHbIMU CITPABOYHUKAMHU,

33 XUMHUUYECKOT'O JIEMEHTA. YHHUBEPCATIbHBIMU SHIMKIONCAMSIMHU JUISI ITIOMCKA

34- | 6-7. 3ammTa NPOEKTOB IO TEME y4€0HOI HHOPMALUH.

35 «IlepuoanyecKuii 3aK0H 1 Bocnuranne poccuiickor rpaxaaHCKon
nepuoguvecKas CUCTEMa XUMUYECKHUX UIEHTUYHOCTU: MaTPUOTU3MA, JIIOOBH U
3JIEMEHTOB HI/I Meunneneenay YBaXXCHHUIO K OTG‘IGCTBy, YyBCTBA rOpaOCTH 3a

36 6. [TpoMesKyTOUHas aTTecTalus. 3amura | POCCUHCKYIO XUMHYECKYIO HayKy.
HCCIIEIOBATENBCKOTO ITPOCKTA. O¢opMIISTh U IIPEACTABITE B PA3IHIHBIX

(dbopMax pe3ynbTaThl MPOEKTOB U UCCIIETOBAHUM.
Y4acTBoBaTh B 00CYKJIEHUU pabOT TOBAPHUIIICH.
3almIaTh CBOK MPOEKTHO-UCCIIEI0BATEIBCKYIO
paboTy, aHAM3UPYS LIeTTU U 3aa4u padOTHl,
JNOCTUTHYTBIE PE3YJIbTaThl, OTBEYATh HA BOIPOCHI
YUUTEIS U TOBAPULIEH.

TeMaTHuyeckoe MIaHMPOBaHuUe. 9 Kiace

Tema 1. XumMnueckue peakuuu (84acon)

1 1.CxopoCTh XUMUYECKON pEAKIIMY. HccnenoBats yciioBUs, BIUAIONINE HA CKOPOCTh
HccnenoBanue BIUSHUS pa3InYHbIX XUMHUYECKON PEAKLINN.

($haKkTOpOB HA CKOPOCTh XUMHUYECKHX [TpoBoauTH rpynmOBBIC HAOIIOIEHUS BO BpEMs
peakiui. MIPOBEICHUS JIaOOPATOPHBIX OIBITOB.

2 2.KaTanu3atopbl 1 HHTUOUTOPEI. Y4acTBOBaTh B 00CYKJEHUU PE3YyIbTaTOB

3 3.DMeKTpOIUTHYECKAS TUCCOIUALIUS. OITBITOB.

DNEKTPOIHUTHI U HEANICKTPOIIUTHI. JlaBaThb onpeneneHus MOHATHN «3JIEKTPOIUTY,
HccnenoBanue 3JIeKTPOITPOBOAHOCTH CHEDJIEKTPOJIUT, «IJEKTPOTUTHYECKAS
BEILIECTB. nucconmanus». MccienoBars cBoMCTBa

4 4.3aBHCUMOCTb CTETICHU AUCCOLUALNH OT | PACTBOPOB 3JIEKTPOIUTOB.
pasaM4HbIX (AKTOPOB (KOHLEHTPALMU Cob6mronars npasuna Th.

AJIEKTPOJINTA, TEMIIEPATYPHI). XapakTepu30oBaTh yCIOBUS TEUEHUS PEaKLIUN B

5 5. Peakniuu noHHOTO OOMEHA U YCIIOBUS pacTBOpax 3JIEKTPOJIUTOB 10 KOoHIA. Onpenensirs
HUX IPOTEKAHU 10 KOHIA. BO3MOXXHOCTE MPOTCKAHUA PECAKIIMU HOHHOI'O

6 6.KauecTBEeHHBIC peaKuunu Ha oomena. OOBSICHATH CYHUIHOCTDb peaKHI/Iﬁ HMOHHOT'O

Ba)KHEHIITEe KATHOHBI U aHUOHEIL.

oOMeHa.




7 7. Pemienue skcriepuMeHTaNbHBIX 3a7a4 | COCTaBIIATh MOHHBIE YPABHEHUS PEAKLIUM.

Ha OOHapyXKeHHE BaKHEHIINX KaTHOHOB | COCTaBNIATh COKpaIlEHHbIE HOHHBIE YPAaBHEHUS
Y aHMOHOB B PacTBOpax. peakmuii. OOHapyKUBaTh BaKHEHIITNE KATHOHOBI

8 8. 3amuTa NpoeKkToB MO TEME Y aHMOHBI B paCTBOPAX DJIEKTPOJIUTOB.

«XUMUYECKUE PEAKIIHI OdopMIATE U PEACTABISATH B PA3IIUYHBIX
(dbopMax pe3ynbTaThl MPOEKTOB. Y4acTBOBATh B
00CYyXJIeHUU paboT

Tema 2. Hemera/uibl ¥ X coequHeHust (13yacoB)

9 1. SIBnenue amoTponuu. AJIIIOTPONHbBIE | XapaKTepu30BaTh HEMETAIIJIbI HA OCHOBE UX
MoaU(HUKAIINH CePBI, KUCIOPO/Ia, MOJIOKEHUS B MIEPUOANYECKON CUCTEME U
dbocdopa, yriaepona U KpeMHHS. 0CcO0eHHOCTEH cTpoeHus ux aToMoB.OOBIACHITH

10 2.T'anorensl. buonoruueckas poib 3aKOHOMEPHOCTH U3MEHEHMSI CBONCTB
COeIMHEHMH ranoreHoB. TOKCUYHOCTD HEMETAJUIOB B IPYMIAaxX U MOATPYIIAX.
TaJIOT€HOB. OnuceiBaTh CBOICTBA BEILIECTB B XOE

11 3.IIlpuMeHeHne TAIOT€HOB U UX JIEMOHCTPALMOHHOTO U J1Ja00PaTOPHOTO
COEIMHEHU B OBITY U JKCIEPUMEHTA.

MIPOMBIIIJICHHOCTH. Pacrio3naBaTh ONBITHBIM YTEM COJISTHYIO KHUCIIOTY

12 | 4. UccnenoBaHue CBOWCTB CEPHOIT U H €€ COIH, a TAKXKE OPOMU/IBI ¥ HOIUIBL.
a30THOU KHCJIOT. XapakTepru30BaTh aUIOTPOIHIO KUCIOPOIa, CEpPbI

13 | 5. AMMuak: ciocoObl MONTyYeHHs, 1 ocopa Kak 0HY U3 IPHUMH MHOTO0Opa3ns
nccaeaoBaHue GU3NIECKUX U BCIICCTB.

XUMHUYECKUX CBOMCTR. ConocTaBnsTh CBOMCTBA Pa30aBICHHON U

14 6. O61aCTH MPUMEHEHHS AMMHUAKA. KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT.

15 7. COoTi aMMOHMSL. Pacnio3HaBaTh ONBITHBIM IIyTEM aMMUAK,

16 | 8.AsotHbIe 1 hocOpHBIC yHO0OPCHUSL. pacTBOPBI KMCIIOT, HUTPATHI, (hocdaTsl, nOH

17 9. AJIOTpONHS YIVIEpOa: alMas 1 aMMOHUS, cynb(bmibl, CYIb(UTHI, CyIb(AaTHI.
rpagur. ConocTaBisiTh CBOMCTBA OKCUIOB yIiepojaa u

18 10.KpeMHuii H €10 CoeMHEHNA. KpeMHUSs1, OOBICHSITH NPUMUHY UX PasIHius.

19 11.CUMHKATHAS POMBIILIEHHOCT: Jloka3pIBaTh KUCIOTHBIN XapakTep BHICIINX
NPOM3BOICTBO CTEKJIA, KEPAMHKH, OKCHJI0B yrIIEpoia 1 erMHI/IZI.PaCHO3HaBaTB
L[eMEHTA, OTIBITHBIM ITyTEM YTJIEKUCIBIN a3, KapOOHATHI,

20- | 12-13. MuHH-UCCIEI0BAaHHUS TI0 TEME CHUTMKATB.

21 «HeMeTabn CobmronaTth TexHHKY Oe3omacHocT. OKa3bIBaTh

MIEPBYIO MTOMOIIIb NPY OTPABIICHUSIX, 05KOTaxX U
TpaBMax, CBA3aHHBIX C PEAKTHUBAMH U
o0opynoBaHUEM.
Hcnonb30BaTh MproOpeTEHHBIE 3HAHUS U YMEHUS
B PAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOMN
YKU3HH C I1eJIbI0 0€30MMacHOr0 00paIIeHus ¢
BEILIECTBAMH M MaTepUaIaMU U SKOJIOTUYECKU
IPaMOTHOTO MOBEJICHUS B OKPYXaIoIIel cpejie.
Tema 3. MeTa/uibl M UX cOeTUHEHUS (949acoB)

22 1. UccnenoBanue (hpU3NIECKUX CBOMCTB XapakTepu30BaTh METAJLIBI HA OCHOBE UX
METAJIJIOB. MOJIOKEHUS B IEPUOANYECKON CUCTEME U

23 2 Illeno4ynble U MIEIOYHO3EMETbHBIC 0COOEHHOCTEH CTpoeHus ux aTomoB. MccnenoBaTh

METaJUIbl — 0COOCHHOCTH (PU3UYECKHUX CBOMCTBA BEIIECTB.
CBOMCTB, BBICOKAsI XUMUYECKast OOBACHATH 3aBUCUMOCTD (PU3UYECKUX CBOKCTB
aKTUBHOCTh. B3auMojielicTBUE ¢ BOJOM ¢ | METAJUIOB OT BUJA XUMUYECKOU CBA3U MEXKIY UX
oOpazoBanueM 1enoueit. O0IacTu atoMamu. HaOmtonaTh 1eMOHCTpUpyeMbIe U
MIPUMEHEHUS. CaMOCTOSATENIbHO TPOBOIUMBIE OTIBITHI.

24 3.Amomunuii. Jloka3aTreabCTBO JlokaspiBaTh aM(pOTEPHBIN XapaKTep OKCUIOB U




aM(pOTEPHOCTH OKCUA U THIPOKCHIA
amoMuHus. [IpydrHa Manoil akTUBHOCTH
AJIFOMUHUNS.

TUIPOKCUJIOB ATIOMHMHHMS M JKeJIe3a.
Pacno3HaBarh ONBITHBIM MYTEM THAPOKCUI-HOHBI,
nonsl Fe?* u Fe**. Co6monars TH, npaBunsHo

25 4. CiocoObl MOTy4YeHHs aIIOMUHUS U 00pamaTbecs ¢ XUMUYECKON TOCY oM U
00J1aCTH IPUMEHEHUS B 71a00paTOPHBIM 000PYIOBAHHEM.
MIPOMBIIIJICHHOCTH. [IporHo3upoBaTh CBOMCTBAa HEU3YUEHHBIX
26 5.0Kene30 u ero ciiaBsbl (CTajb, YyryH). | SJIEMEHTOB U MX COEIUHEHMH HA OCHOBE 3HAHMMU O
27 6.Menp u eé cruaBel (OpoH3a, JIaTyHb, MIEpUOINYECKOM 3aKoHe. Mcnonb3oBaTh
MEJIBXHOP). MpUOOPETEHHBIC 3HAHUS NYMCHHUS B
28 7_Kopp03pl;[ MeTaiuioB. MccnenoBanue IIPaKTHYCCKOU OCATCIHPHOCTHU U IIOBCCIHCBHOU
BIIUSAHKS HA CKOPOCTh KOPPO3HH Kele3a | KM3HH C LIEIbI0 6e3011acHOr0 00palieHus ¢
Ppa3INYHbIX q)aKTOpOB CpeJibl. BCIICCTBAMHA U MaTCpUalaMH U SKOJIOTUYCCKHU
29 8.3alITa METAIIIOB OT KOPPO3HH. IPaMOTHOTIO MTOBEJICHUS B OKpY>KaroIIel cpenie.
30 9. 3aIUTa MHHH - IPOCKTOB 110 TEME JlenaTp BBIBOJBI U3 PE3YJIHTATOB MPOBEAEHHBIX
«MeTasIbl U UX COeMHEHMS XUMHUYECKUX OMBITOB. Y YaCTBOBaTh B COBMECTHOM
00CYXJICHUH Pe3yIbTaTOB.
Hcnonb30Barh pa3inyHble HCTOYHUKU [TOUCKA
nadopmanuu. Ucrions3zoBate cpeacrea UKT mis
odopmiieHus paboTHI.
PaGora Hajg UTOrOBBIM HCCJIEI0BATEILCKUM MPoeKTOM(44aca)
31- | 1-3. OdopmiieHue pe3ynbTaTOB 3HaTh TpeOOBaHMs K OPOPMIICHUIO PE3yIbTAaTOB
33 HCCIIEIOBATENbCKOM 1EATEIbHOCTU B npoeKTHOH paboTsl. Mcnons3oBats cpenctea UKT
BHze pedeparta, TOKIaza, B 00pa0O0TKe U MPEACTABICHUH PE3yJIbTaTOB
MYJIbTUMEAUNHON MPE3EHTALINH. UCCIIeIOBaHMS. Y4acTBOBATh B 00CYKIEHUU
[TpaBuna opopMeHUsT TEKCTOBBIX MPOEKTOB TOBAPHUIIEH.
JOKYMEHTOB: CTPYKTYypa pedepara, JlaBaTh OIlEHKY MpoIeTIaHHOM paboTe.
BCTaBKa HyMepalluu CTpaHull, co3nanue | LleneHanpaBieHHO 1 OCO3HAHHO Pa3BUBATh CBOU
OTJIaBJIEHUS B TEKCTOBOM JOKYMEHTE, KOMMYHHKATHUBHBIE CITOCOOHOCTH,
CIIMCKA MCTOJIb30BaHHBIX UCTOUHUKOB. OCBauBaTh HOBBIE SI3bIKOBBIEC CPE/ICTBA.
Co3ganue MyJabTUMEIUHHON Oco3HaBaTh CBOIO OTBETCTBEHHOCTE 34
MPE3EHTALINH, BKIIOYAIOIIEH TEKCT, JIOCTOBEPHOCTH MOJIYYEHHBIX 3HAHUM, 32 KAYECTBO
n300paxeHus, rpauKu, aHUMaIIo, BBITIOJTHEHHOTO MTPOEKTa
3BYKOBOE COIPOBOXKJICHHE. 3amuIaTh CBOK MPOEKTHO-UCCIIEI0BATEIBCKYIO
34 [IpomexxyTounas arrectaius. 3amura paboTy, aHAIM3UPYS LTI U 3a/1a9d PaboTHI,

HCCICA0BATCIILCKOI'oO IMPOCKT.

AOCTUTHYTBIC PC3YJIbTAThI, OTBCYATH Ha BOIIPOCHI
YUYUTENS U TOBAPUILICH.
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