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IHosicHuTe ILHASA 3aNIMCKA

JlononHuTenbHass oOuieoOpa3zoBarebHas o00IIepa3BUBaloNIas MporpaMma
«HccnenoBarenbCckass W MPOEKTHAST  JEATENBHOCTh IO  XUMHH»  HMEET
€CTECTBEHHOHAYUYHYIO HAIIPaBJIECHHOCTb.

AKTYaJIbHOCTh M HOBHM3HA [AaHHOH NPOrpaMMbl COCTOUT B CO3JaHUU
YCIIOBMM JIJIsi TIOBBIMICHUS MOTHUBAIMK K oOydeHuto xumuu. [lpu pabore mo
porpaMme y OO0 yJaroIIHX csl pa3BUBAIOTCS €CTEeCTBEHHO-HAay4Hasl,
MaTeMaTudeckas, WH)OpMaAIMOHHAS TPAaMOTHOCTh, (DOPMHUPYETCS KPUTUIECKOE H
KpEaTUBHOE MBIILICHUE, COBEPIICHCTBYIOTCS HABBIKM €CTECTBEHHO-HAYyUYHOU
HaIPaBJICHHOCTH, a TAKYKE MOBBIIIAETCSA KaYECTBO 00pa30BaHUs.

OT1iuunTe/IbHBbIE 0COOCHHOCTH JIAHHOM MPOrpaMMbl 3aKJIKOYAETCS B TOM,
9170 B BO3pacT 14-16 jer sBmsercss BaXHBIM Uil MPOGECCHOHATHHOTO
CaMOOMPEICIICHUS IIKOJIbHUKOB. BO3MOXKHO, 4TO MPOCHYBIIUICSA UHTEPEC K XUMUU
MOXXET TmepepacTu B Oyaymiyro mnpodeccuro. B mpemimoxxkeHHON mporpamme
JESTETbHOCTh YYAIlUXCSI CIOCOOCTBYET MOBBINICHUIO MOTHUBAIMU K MPEAMETY,
Pa3BUTHUIO  CAMOCTOSTENIbHBIX  HCCIIEIOBATENIbCKUX  YMEHHM, TBOPYECKHUX
CIIOCOOHOCTEM M JIOTUYECKOI'0 MBINIJICHUS, UHTETPUPYET 3HAHUS, MOJTYyYCHHbIC B
X0JI¢ y4eOHOTo Tpoliecca, W MPUOOIIAET MIKOJbHUKOB K PEMICHUI0 KOHKPETHBIX
KU3HEHHO BaXKHBIX TIpoOsieM. C Ipyroil CTOPOHBI, MPEACTABISAETCS OY€Hb BaXKHBIM
COXpPAHEHHE OKPYKAIOUIEH Cpe/bl, YIYyUIlIeHUE SKOJOTMH U 3HAHUE MPABHIBHOM
OpraHu3aliy MUTAHUS U TOJIB30BAHUS CPEACTBAMHU OOIIECTBEHHOTO MOTPEOICHMS,
pelIeHre JaHHBIX TPOOJIeM pacKphIBaeTCs B JAHHOW JIOTIOJTHUTEILHON
0011e00pa3oBaTeIbHON MPOrpaMMe.

Apecat nporpamMmmsl

JlononHuTenbHast obmieoOpa3zoBaTenbHas 00IIepa3BUBAIONasl Iporpamma
IIpeaHa3HavYeHa JJIsl 1eTer B Bo3pacte oT 14 mo 16 ser.

O0béM U CPOK 0CBOEHHSI IPOTrPAMMBbI

Cpok 0cBOEHHSI IPOrpaMMbl — 9 Mecs1IeB

Ha nmonHoe ocBoeHue mporpaMmsl Tpedyercs 72 yaca.

®opMbl 00yYeHHUs1 — OUHAS.

Oco00eHHOCTH OpraHu3anuM 00pa3o0BaTeJILHOIO Mpouecca

[Iporpamma  peanusyercss B pamkax mnpoekta «Touku — pocray.
KomrekroBanue rpymim IpOBOAUTCS B IEPBBIE IBE Helenu ceHT0ps. [Ipuém nereit
B 00BEIUHEHUE OCYIIECTBISIETCS MO WX KenaHuto. Yucio obywaromuxcs — 15
YeNIOBEK. 3aHATHSI CTPOSATCA C yU4ETOM MHIAMBUIYAIBHBIX OCOOEHHOCTEH JeTeil, 4To
MO3BOJISIET 3aUHTEPECOBATh, YBIIEUb KAXKIOTO peOEHKA, PACKPBITh €ro TBOPUYECKHE
cnocooHoctr. IIporpamMmma oObEeIMHEHUS TNPETyCMATPUBACT HWHAWBUAYATIbHBIC,
rpynnoBsie, (ppoHTaNIbHBIE (HOPMBI PAOOTHI C IETHMH.

Pe:xum 3aHATHH, IEPHOAUYHOCTH U NPOAOJIKUTEIbHOCTD 3AHATHH



OO6miee KonMM4uecTBO 4acoB B rof — 72 4vaca. [IpogomKUTenbHOCTh 3aHATHI
UCYUCISiETCS B akajieMruyeckux yacax — 40 MUHYT, MEXTy 3aHITUSIMH YCTAHOBJICHbI
10-munyTHbIe Iepemenbl. HenenpHas Harpyska: 2 yaca. 3aHsaTus npoBojsarcs 1 pas
B HEJIEIIO.

Ileparornyeckasi uejecoo0pa3sHoOCTb.

[Iporpamma «MccnenoBarenbckas MPOEKTHAS JEATENbHOCTh IO XHUMHUU»
COCTaBJICHa TaKUM 00pa3oM, 4YTOOBI OOydYaroOIIMecs MOIJM OBJAJETh BCEM
KOMIUIEKCOM 3HaHUW MO OpraHu3aluy HCCIEN0BATEIbCKON JIESITEIbHOCTH,
BBITIOJTHEHUM  TPOEKTHOW  paboThl,  TMO3HAKOMUTHCS €  TpPeOOBaHUAMH,
NPEeIbABIAEMbIMA K OOPMIICHUIO M MYOJIMYHOMY MPEACTABICHUIO PE3YJIbTaTOB
CBOEro Tpyzaa. Peanusanus 1aHHOM NpOrpaMMBl SIBIISIETCS KOHEYHBIM PE3YJIbTaTOM,
a TaK»Ke CTYIIEHBIO JJIs TIepexo/ia Ha IPYrol ypOBEeHb CIIOKHOCTU. Takum oOpazom,
oOpa3zoBaTelbHasg TMporpaMma pacCcyuTaHa Ha co3JaHue O00pa30BaATEIBLHOIO
MapuipyTa Kaxaoro 00y4aromerocs.

IIpakTHyeckass 3HAYUMOCTD.

[Ipoitnss naHHBIA Kypc, ydalluecs IOJy4YaT paclIUPEHHbIE 3HAHUS 10
MPEAMETY XUMHSI; CMOTYT PE3yJbTATUBHO BBICTYNATh HA TBOPUYECKUX XUMUYECKUX
KOHKYpCax; MOBBICAT 3KOJIOTUYECKYIO KYJIBTYPY; MOJYYaT MOJHOE MPEICTABICHUE
00 OKpYXarlollleM MUpPE C MO3ULMN XUMUYECKUX SBJICHUN, C OCHOBHBIMU (PU3HKO-
XUMHUYECKUMHU TPOIECCAMHU, MPOTEKAIUMU B MPUPOJIC, IO3HAKOMSTCS C
OCHOBHBIMU BHUJAMHU BO3JICHCTBUS MEIUIIMHCKHMX MpPENaparoB Ha OpraHu3M
YEeJIO0BEKa, O TMPAaBUIBHOM HCIOJIb30BAHWU JIEKAPCTB, HAy4yaTrcsi TPaMOTHO
MPUMEHSITh XUMUYECKUE 3HaHUsA g O€30MacHOTrO HCMOJb30BAHUS BEIECTB,
MIPUMEHSIEMBIX B OBITY.

Bexymue teopermyeckue uaew. Benymias uuaes JaHHOW MPOrpamMMbl —
CO3/IaHME€ COBPEMEHHOW MNPAKTUKOPUEHTUPOBAHHON 00pa30BaTEIbHON Cpelbl,
no3BoJIsIfoNed  3(PGEKTUBHO  PEaTU30BBIBATh  MPOEKTHO-UCCIENOBATEIbCKYIO
JESTENBHOCTh 00YYarONINXCsl B pa3HOBO3PACTHBIX MPOEKTHBIX KOMaHaX, MOJIy4aTh
HOBBIE 00pa30BaTENIbHBIC PE3YJIHTATHl U MHHOBAIITMOHHBIE TIPOTYKTHI.

Heabp DOMOJHUTENbHON 00IIepa3BUBaIOIEl NPOrpaMMbl: CO3/IaHUE
YCIOBUM i1 OCBOEHUS YYallUMHCS TPOEKTHOTO METO/Aa HU3YYEHUS XUMUH,
chopMHpPOBATh HABBIKM CAMOCTOSITEIILHOW paboThl ¢ IUMPOBBIMHU JaTYNKAMH,
MPOBENCHUS W3MEPEHUH U O00pabOTKM TIOMYyYEHHBIX W3MEpPEHUH, OKa3aHue
METOJIMYECKOW  MOMJEPKKH  Y4YallUMCS  NPA  TNPOBEACHUH  IPOEKTHO-
MCCIIENOBATEIbCKUX PA0OT U MOATOTOBKE BBICTYIUICHHI Ha Pa3jIMYHBIX HAyYHO-
MPAKTUIECKUX KOH(DEPEHITUAX U 3aITUTE MPOEKTOB.

3apaum:
Oo0yuarommue:



JaTh TIPEICTaBICHNE 00 OCHOBHBIX MOHITHUSX HEOPraHUYECKOU XMMUU — aTOMax,
MOHaX W MOJEKyJax; O KiacCu(UKalMM HEOPraHUYECKUX COCIUHEHUI Ha
KHUCJIOThI, OCHOBAHUS U COJIH;

OOy4HTHh OCHOBAM MPAKTUYECKON XUMHH: aHAIU3Y U CUHTE3Y;

HAYYHUTh IPUHIMIIAM U METOJIMKE MPOBECHUS UCCIIEI0BATEIbCKONU PA0OTHI;
o0yuuTh paboTe C XUMUYECKMMU DPEAKTUBAMU U TMPUOOpaAMHU, MPOBEICHUIO
NPOCTEUIINX JTAOOPATOPHBIX OIEpaluii: HarpeB, IEpPeroHKa, HSKCTPAKIIHS,
bunbTpoBaHUE, B3BEIIUBAHUE U T.1.;

O3HAKOMUTh C TPOUCXOXKJCHUEM U  Pa3BUTHEM XHUMHH, HCTOpUEH
MPOUCXOKIACHUS XUMUUECKUX CUMBOJIOB, TEPMUHOB, MIOHSTHH;

MO3HAKOMUTH CO CTAPUHHBIMU SKCIIEPUMEHTAMU;

HAY4YHUTh CAMOCTOSITEIbHO HAMEYATh 3a/1auy, CTABUTh YKCIIEPUMEHT U OOBSICHATh
€ro pe3yJibTar.

— TMOATOTOBUTH K U3YUYCHUIO XUMHH Ha  TOBBIIICHHOM WIH
yrayOJa€HHOM YpPOBHE.
PaszBuBarommue:

— Pa3BUTH H&6HIOI[3.T€JIBHOCTB )41 I/ICCJIGI[OB&TCJ'IBCKI/Iﬁ HHTCPCC IIPUPOIHBIM K
SABJICHHUAM,

— PasBUTb Yy 06yqaronmxc;1 HHTCPEC K II0O3HAHHUIO, K IIPOBCACHHIO
CaMOCTOATCIIbHBIX I/ICCJ'ICI[OBaHI/II\/'I;

— Pa3BUTb AKKYpPaTHOCTb, BHHUMATCIBbHOCTL, CTPOIOCTb B CO6J'II-O)ICHI/II/I
Tp€6OBaHI/Iﬁ TCXHUKH 6630H3CHOCTI/I;

— BBIpa0OTaTh  NEPBOHAYAIbHBIE HABBIKU paboThI co
CIIENUATBLHOU JINTEPATYPOU;

— chopMHUPOBATh U Pa3BUTH MOJIOKUTEITHLHYIO MOTHBAIIHIO K JaTbHEHIIIEMY
M3YUYECHUIO €CTECTBEHHBIX HAYK;

— Pa3BUTH ITIO3HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTD;
— Ppa3BUTh ACTETUYECKOE BOCHPUITHE CTPYKTYpPBI, (POPMYS XUMHUUYECKUX
3JIEMEHTOB, pe3yJibTaTa COOCTBEHHOH JeaTeabHOCTH. BocniurarenbHble:

— BOCIIMTATh KOJJIEKTUBHU3M;

— BOCTIHMTATh MPABWIBLHBIN MOIXO0]T K OPTAaHU3AIMU CBOETO J0CYTA ;

— BOCIIUTaTh YOCKJICHHOCTh B IT03HABAEMOCTH OKPY’KAIOIIEro MHpa M
HEOOXOJIMMOCTH DKOJIOTHYECKH T'PaMOTHOTO OTHOIIEHUS K Cpele
oOUTaHUS.

IpuHIUNBLI 0TOOPA COMEPIKAHUS:

- IPUHITATI €ANHCTBA PA3BUTHS, OOYICHUS U BOCTIUTAHUS;

- IPUHITUIT CUCTEMATUYHOCTH M MTOCJICI0BATCILHOCTH;



- IPUHIOUIT JOCTYITHOCTH;,

- IPUHOUITI HATTIAAHOCTH,

- IIPUHIUII BSaHMOHCﬁCTBHH U COTPYAHUYICCTBA,
- IPHUHOUII KOMINUICKCHOI'O IIOAXO0A4.

OcHoBHbIe pOopMBI 1 MeTOABI 00YUYECHUS.

[lomaua TeopeTHyeckoro marepuaia OCYIIECTBISETCS B (opMe MPOBEACHUS
TPaAUIIMOHHBIX 1 KOMOMHUPOBAHHBIX 3aHATHUH, JIEKIIUH C OMHOBPEMEHHBIM MTOKa30M
WUTIOCTPAILU, BUIEOMATEPUATIOB, TMPE3CHTAINM, JEMOHCTPAIIMOHHBIX OIBITOB.
[Tomaua mpakTHYECKOTrO Marepuana OCYIIECTBIsIeTCS B (opMe WHAMBUIYaAIbHO-
IPYIIIOBBIX CAMOCTOSATENBHBIX PA00T, MPAKTUYECKUX 3aHATUH.

st JOCTIKEHUS e o 3ama4y IPOrPaMMBbl
PEeIyCMaTPUBAIOTCS  COBPEMEHHBIE TEAarormdyeckue W MHGOPMAIMOHHEIE
TEXHOJIOTHH:

UTPOBBIC TEXHOJIOTHH;

NIPOSKTHASI TEXHOJIOT U,

TEXHOJIOTHS MTPOOJIEMHOT0 O0YUCHHUS;

310pOBhecOeperaronire TeEXHOJIOTUH;

HUKT-Texnomoruu;

TEXHOJIOTHS Pa3BUTHSI KPUTHIECKOTO MBIIIICHUS;

TEXHOJIOTHS Pa3BUBAIOIIETO O0YUCHUS;

TPYIIIOBBIC TEXHOJIOTHH;

TEXHOJIOTUH YpOBHEBOM quddepeHITnaImm.

B mepuwon oOydenuss juisi mpoBEACHUST 0Opa30oBATEIBHOW JEATEIHHOCTH

WCIIOJIB3YIOTCS CIIETYIONTUE METO/IbI:

— OOBSICHUTENBHO-UUTIOCTPATUBHBIN (00s3aTeNbHas TEOPETHIECKas 4acTh, padoTa
C WLITIOCTPATUBHBIMU MaTepHallaMH, COCTaBJICHUE MPAKTUUECKUX 3aaHuil);

— mpobsieMHbIN (MPOOJIEMHOE M3JIOKEHUE MaTepuajia MPU H3YYCHHH BOIPOCOB
OKOJIOTUW, HAyYHOW OTHUKH, TPU aHAIW3E TEPCTIEKTUBHBIX HaNpPaBICHHUM
Pa3BUTHS HAYKH);

— TMpaKkTUYecKuil (00s3aTeNbHbIe MPaKTUYeCKue padOThl Ha KaXKIOM 3aHATHUH);

— JNIeATeNbHOCTHBIA (BBEIACHUE WHANBUIYATbHBIX 3aJaHUN

CaMOCTOSITENILHOM paboThl C JHMTEpaTypoi, ydacThue oOydarouuxcsi B
KOH(EpEHIUAX U IKCKYPCHSIX).

Ilianupyembie pe3yJibTaThI
JInaHOCTHBIE



c(hOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH, 00YYAIOIINXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMU K OOYYECHHIO U MTO3HAHUIO, BEIOOPY NaibHEiero oopazoBanus Ha
0a3e OpUEHTUPOBKHU B MUpE TIpodeccuii u MpoeCcCHOHATBHBIX MPEANOYTEHUH,
OCO3HAHHOMY TTOCTPOEHHUIO0 HHIUBHUIYATHHOU 00Pa30BaTEIbHON TPACKTOPHUH C
y4€TOM yCTOWYMBBIX MO3HABATEIILHBIX HHTEPECOB;
c(OPMHUPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTHKU;
c(hOpMHUPOBAHHOCTh KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIICHUU U
COTPYJIHUYECTBE CO CBEPCTHHUKAMH, CTAPUIMMU U  MIAJIIIUMHU, B
o0pa3oBaTeabHOM, OOIIECTBEHHO TOJE3HOM, Y4eOHO- HCCIEeI0BaTEIbCKOM,
TBOPUYECKOW U JPYTUX BUAAX JCATEIBHOCTH;
yYMEHHE ICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOW M TUCHMEHHOU
peur, TOHUMATh CMBICT TMOCTABIEHHOM 3a/1a4, BBRICTPAUBATh apTyMEHTAIIUIO,
MPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI;
NPEICTABICHUE O XUMUYECKON HayKe Kak c(pepe 4esloBeUeCKOn AesITeIbHOCTH,
00 9Tamax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJISI Pa3BUTHSI ITUBWIN3AINH;
KPUTUYHOCTb MBIIUJIEHUSI, YMEHUE pAClO3HaBaTh JOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUs, OTJIMYATh TUTIOTE3Y OT (haKTa;
KPEaTUBHOCTh MBINIJICHUS, WHUIIMATUBA, HAXOAYUBOCTh, AKTHBHOCTH IPHU
pEIIeHNH SKCTIEPUMEHTABHBIX U PACUCTHBIX 3a/a9;
yMEHHUE KOHTPOJIUPOBAaTh MpPOLECC U pe3ynbTar y4eOHOH
UCCJIeI0BATEIbCKON AESTEIbHOCTH;
CIIOCOOHOCTH K AMOIIMOHAJILHOMY BOCHIPUATHIO XMMHUYECKUX 00BEKTOB, 3a/1ad,
PELIEHUM, PACCYKICHUM.
MeranpenmMeTrHsle:
YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh AIbTEPHATUBHBIE MYTH JOCTHKCHUS
Hene, OCo3HaHHO BbIOMpPATh HauOosiee 3(P(HEKTUBHBIE CIOCOOBI pPELIECHUs
y4eOHBIX W TTO3HABATEILHBIX 3a/1a4;
YMEHHUE OCYIIECTBIISITH KOHTPOJIb MO PE3yJIbTaTy M MO CHOCO0y MEHCTBHS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS Y BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;
yMEHHUE aJIeKBAaTHO OIEHWBATH MPABIJILHOCTH WM OMMOOYHOCTH BBIMTOJTHEHUS
yueOHO 3a71auM, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€
pEIICHWS;
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMU JICUCTBUSIMU OMNPEAEIEHUS TMOHSITUM,
0000IIeHNs, YCTAHOBJEHUS  AHAJOTWMW, KJIAaCCU(PUKALIUA HA  OCHOBE
CaMOCTOSITEJILHOTO  BhIOOpa  OCHOBAHMM W KPUTEPUEB, YCTAHOBIICHHS
POJIOBHIOBBIX CBSI3CH;



YMEHHE yCTaHaBIMBATh NMPUYUHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKOE
paccyxaeHue, yMO3aKIoueHne (MHAYKTUBHOE, I€IYKTUBHOE U 10 aHAJIOTUH) U
BBIBOJIbI;

YMEHHE CO3/1aBaTh, MPUMEHSTh U MPEoOpa3OBBIBATh 3HAKOBOCHUMBOJIMYECKUE
CpEICTBAa, MOACIH U CXEMBI JIJIsl peIlieHUs] Y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;
YyMEHUE OpraHu30BBIBATH y4€OHOE COTPYAHMYECTBO UM  COBMECTHYIO
JEATENbHOCTh C YUYUTEIEM U CBEPCTHUKAMMU: ONPEAEISTh LeJIU, PACIPEIeIICHUE
GyHKIIMHA ¥ poJjied y4aCTHUKOB, B3aMMOJIEUCTBHE M OOIIME CIOCOOBI PadOThI;
yMmMeHue palboTaTh B TpyIIe: HaXOAUTh OOlee pelieHrue M pa3peliarb
KOH(JIUKTHI HA OCHOBE COTJIACOBAaHUS MO3UIMN M y4€Ta MHTEPECOB; CIYyIIATh
naptaépa; GopMyIupoBaTh, ApPryMEHTUPOBATh U OTCTaUBATh CBOE MHECHHE,
c(hOpMHPOBAHHOCTh Y4EOHOW M OOIIETOIB30BATEICKOM KOMIIETEHTHOCTH B
00JIaCTH MCIOIB30BaHUS  MHOOPMAIMOHHO-KOMMYHUKAITMOHHBIX
texHosioruit (MKT-koMmeTeHTHOCTH);

NEepBOHAYAIbHBIE MPEJCTABICHUS 00 HIESIX U O METOJaX XHUMHUHU Kak 00
YHUBEPCAIILHOM $SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SIBICHUM
U TIPOLIECCOB;

yMEHUE BHJIETh XUMHUYECKYIO 3a/layy B KOHTEKCTE MPOOJIEMHON CUTyalluu B
OPYTUX JUCIUIUIMHAX, B OKPYKAIOIIEH KU3HH;

yYMEHHUE HAXOJUTh B PA3IMUHBIX HCTOYHUKAX WH(OpMAIUIO, HEOOXOAUMYIO IS
pelIeHUs] XUMHYECKUX MpoOJeM, U TPENCTaBIATh €€ B MOHSATHON (dopme;
NPUHUMATh PEIICHHE B YCIOBUSAX HEMONHOW M W30BITOYHON, TOYHOW U
BEPOSTHOCTHOM MH(POpPMAIIHH;

YyMEHHE TMOHMMaTh U WCMOJb30BaTh XHUMHUYECKHE CPEICTBA HATJISIAHOCTH
(Monenu, YEPTEKH, CXEMBI u Ip.) Uil WUIIOCTPALNH,
UHTEpIpETAlUU, apryMEHTAlUY;

YMEHHE BBIJIBUTaTh THUIOTE3bl NPHU PEIICHUM Y4eOHBIX 3ajlad U IOHUMATh
HEO0OXOJIMMOCTh UX MPOBEPKU;

yMEHHUE TPUMEHSATh WHAYKTUBHBIE M JEAYKTHBHBIE CIIOCOOBI PACCYXKICHHM,
BUJIETh Pa3JIMYHbIEC CTPATETUU PEIIEHUS 3a/1ayY;

MOHUMAaHHE CYIIHOCTU aJITOPUTMUYECKHUX MPEANUCAHUN U YMEHUE JIEUCTBOBATH
B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTABUTh 1IEJIH, BEIOUPATH U CO3/1aBaTh aITOPUTMBI IS
peleHus y4eOHbIX XUMUUECKUX MPooIIeM;

yMEHHE TUIAHUPOBATh M OCYIIECTBISITH JEATEILHOCTh, HAINPABJICHHYIO Ha
pelIeHue 3a7a4 UCCIeI0BaTENIbCKOr0 XapaKkrepa.

IIpenmerHsble:

yMEeHHE paboTaThb C XUMUYECKUM TEKCTOM (CTPYKTYpUPOBAHHE, WU3BJICUCHUE
HeoOXoMMOM WH(GOpMAIMK), TOYHO U TPAMOTHO BBIpaXaTh CBOM MBICIU B
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YCTHON M MUCBMEHHOM pPEYM, MPUMEHSSI XHUMHYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIUKY, HCIOJb30BaTh pa3nuyHbIe A3BIKH XUMHHU (CIOBECHBIMH,
CUMBOJIMYECKUH, rpaduueckuii), O0OOCHOBBIBATh CYXKIEHHUS, TPOBOJUTH
KJIaCCU(HKAINIO, TOKa3bIBATh XUMHUECKNE YTBEPIKICHUS;

- BjaaeHue Oa30BBIM TIOHATHWHBIM alMapaToM: WMETh MPEICTaBICHUE O
XUMHYECKOM DJJIEMEHTE, BIAJICHHE CHUMBOJBHBIM SI3BIKOM XUMHH, 3HaHUE
XUMUYECKUX GOpMYIT;

- YMEHHE BBINOJIHATH pacyeTHblE MpeoOpazoBaHusl (POpPMY, IPUMEHATh UX IS
pelieHusl y4eOHbIX XMMHUYECKHX 3a/ad U 3a]ad, BO3HHUKAIOUIMX B CMEKHBIX
y4eOHBIX MTPEIMETAX;

- yYMEHHE TIOJIb30BAaThCd XUMHUYECKUMHU (OopMylTaMH UM  CaMOCTOSTEIBHO
COCTaBJATh (OPMYJIBI 3aBUCHUMOCTEM MEXIy BEIMYMHAMH Ha OCHOBE
000011I€HNs YAaCTHBIX CIIYy4YaeB U HKCIIEPUMEHTA;

- YMEHHE peliaTh 3a/1a4y 10 YpaBHEHUAM U GopMyJiaM, IPUMEHATDH MOTYyYSHHbBIE
YMEHHUS JUTS PEIICHUS 3a]1a4 U3 XUMHUH, CMEXHBIX MPEAMETOB, IPAKTHKH,

- OBJIQJICHUE CUCTEMON (YHKIMOHAIbHBIX MOHATUH, (PYHKIMOHAIBHBIM SI3bIKOM U
CUMBOJIMKOM, YMEHHE CTPOUTH I'paMKH 3aBUCUMOCTH BEJIMYUH, ONHUCHIBATh UX
CBOMCTBA, HUCHOJIB30BaTh (PYHKIMOHAIBHO-Tpa(UUECKUE NPEACTABICHUS IS
OIKCAHUS U aHaJIM3a XMMUUYECKUX 3a7a4 U pealbHbIX 3aBUCUMOCTEH;

- OBJIaJICHHE OCHOBHBIMHU CIIOCOOAMU MPEICTABICHUS U aHAN3a CTATUCTUUYECKUX
JaHHBIX; YMEHHUE MMPOTHO3UPOBATH OTKPHITHE HOBBIX BEIIECTB;

- yYMEHHE MPUMEHATh N3YUCHHBIE MTOHITHS, Pe3YIbTaThl U METOMBI TP PEIICHUH
3a/a4 U3 Pa3UYHBIX Pa3AeNOB Kypca, B TOM YHCIE 3a/a4, HE CBOISIIUXCS K
HEMOCPEICTBEHHOMY MTPUMEHEHHUIO U3BECTHBIX allTOPUTMOB.

CTpykTypa W coaepaHHe IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro o00pa3oBaHUs a/eKBaTHO
oTpaxkatoT TpeOoBaHusi CTaHmapra, NepenarT CcHenupuKy 00pa30BaTEIbHOIO
IpOoIECCA, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSAM O0Y4YarOIIUXCSL.

MexaHu3M OLleHUBAaHUA 00Pa30BaTeJIbHBIX Pe3yJbTATOB.

KonTpons  pe3ynbratroB  oOydyeHHS B COOTBETCTBUM C  JIAaHHOM
oOpa3oBaTeiabHON  mporpamMmoil  mpoBoautcs B (GOpMe MUCBMEHHBIX U
HKCIIEPUMEHTAIBHBIX pPa0OT, MpeAroyaraercsi MPOBEAECHUE MPOMEKYTOUYHOU H
UTOroBor arrectauuu. IIpoMexkyTouHass arrectauusi MPOBOAUTCA B BHIE
TECTUPOBAHMS 110 TEMAM Kypca, IPUHUMAIOTCS OTYETHI IO MIPAKTUYECKUM paboTam,
CaMOCTOSITENIbHBIE TBOpPYECKHME paldOThl, UTOrOBBIE YUE€OHO-UCCIIEIOBATEIbCKUE
MIPOEKTHI.

YpoBeHb  yCBOEHUS NPOrpaMMHOIO MarTepuajia ONpEeNenseTcs Mo
pe3yibTaTaM BBITIOJHEHUS TpakTH4Yeckux pabdor. C KaxkapiM peOCHKOM
oTpabaThIBalOTCA HamOOIEe CIOXKHBIE OKCHEPUMEHTHI, 37eCh HEOOXOIUMO
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BHUMATEIbHOE, YYTKOE M JI00pOo€ OTHOIIeHHWE K KaxaoMmy. BriOupaercs
muddepeHITMPOBaHHBIA MOAXO0A K 00yJaromeMycs, BCE yJa4d IMOOIMIPSIOTCS, BCE
HEOYEThl TAaKTUYHO U MSITKO HcHpaBisitorcs. KoHTpoiupyeTcs KadecTBO
BBITIOJTHEHUS MMPAKTUYECKUX PadOT 1O BCEM paszjienam.
B Teuenune yueOHOro roma oOydaronuecs Yy4acTBYIOT B XHUMHUYECKUX

OJIUMMHUAAX U KOH(DEPECHIIUIX.

B nporpamme ucnonbs3yercsi ruOkasi peUMTUHTOBasi CHCTEMA OLIEHKH JTIOCTHXKEHUIH,
00y4aroIIMNXCA MO ONPEACIICHHBIM KPUTEPUSIM:

— BBITIOJTHEHUE OMPEEIEHHOTO KOMTUYECTBA MPAKTUUECKUX padoT, KOrjaa Kaxias
npakTHYecKas paboTa OIeHUBAETCS ONPEIEICHHBIM KOITUYECTBOM OaJIOB;

— TMO/IBEJIEHUE UTOI'OB B KOHILIE KaX0Tr0 MOIYroAus (SHBaph, Maii);

— CHCTEMa HarpaXACHHs U TMOOUIPEHUs O0ydaIoUIUXCs, JIydlIue o0ydaromuecs,
HaOpaBIlIMe HauOOJIbIIEE KOJUYECTBO OAJJIOB, HArpa)kIarOTCs I'paMOTaMu U
pU3aMH;

— OpraHu3alusi KOHTPOJS 3HAaHUU NPOMCXOJUT Ha OCHOBE caMopediIeKcuu
o0yyJaromerocs.

Pedrnexcus momoraer onpeneauTb CTeNeHb TO0CTHKEHUS TOCTaBICHHOM 1€y,
NPUYUHBI UX JOCTHKEHHS WM HA000pOT, AEUCTBEHHOCTh T€X WJIM MUHBIX CIIOCOOOB
Y METOZIOB, a TAKXKe MPOBECTU CAMOOIICHKY.

Kputepun ypoBHS 0cBOeHUS y4eOHOTO MaTepraa:

- BBICOKHH YpPOBEHb — OOYyYalOlUiA OCBOWJI MPAKTHUUYECKH BeChb O0BEM 3HAHUU
100-79%, npeaycMOTpEHHBIX TPOrPAMMOIi 38 KOHKPETHBIN MEPUO/T;

- CPEIHHI ypOBEHb — Y 00yJaroImx 00bEéM YyCBOSHHBIX 3HaHUI cocTaBiisieT 80-
50%;

- HU3KUW YpOBEHb — oOydaromuiicss opianen meHee yeM 50% oO0bnéMa 3HaHUM,
IPETYCMOTPEHHBIX MMPOTPaMMOiA.

@®opMbI MOIBEACHUS UTOTOB PeaJIN3allu MPOrPaMMbl.
HtoroBoe 3aHsiTHE MPOXOAUT B BHJIC HAYYHO-TIPAKTHUECKOW KOH(DEpEHIUn
WJIM KPYTJIOTO CTOJIA, TJIE 3aCayITUBAIOTCS TOKIIA bl yUaITUXCsl 0 BEIOPAHHOM TeMe
MCCJIEIOBAaHUS, KOTOPHIE MOT'YT OBITh TIPE/ICTaBIICHKI B (hopme pedepaTa uiu oT4ETa
Mo HCClenoBaTeIbCcKkon padore. MToroBas oieHka ocymiecTBisercs B (opme
JEMOHCTpAIMU JTy4IINX paboOT Ha 3aHATUAX KPYXKKa TEpell OJHOKIACCHUKAMHU U
poaurensimu. Jlyuniue paboTbl 0OTMEUAIOTCS TPaMOTaMHU, TUILIOMaMH.

OpraHnn3anMoHHO-NeJATOTHYEeCKHEe YCJIOBHS PpeajM3aluM  JI0NOJHUTEJIbHOM
o0uepa3BuBaOlIed MPOrPAMMBI.
1. MarepuanbHo-TeXHUYECKOE oOOecleueHue pealu3anuu nporpammbl. s

3¢ dEeKTUBHON peanu3anuy IporpaMMbl HEOOX0MMa MaTepHaTbHO-TEXHUIECKas 6a3a:
9



2. Y4eOHsIit kaOuHeT, cooTBeTcTByrOIMi  TpeboBanusm:  -CanlluH
2.44.3172-14 «CanuTapHO-3IUAEMHUOIOTUYECKIE TpeOOBaHUS K YCTPOMCTBY,
COJIEp)KaHUI0 UM OpraHu3aluu pexkuMa padoThl 00pa30BaTENIbHBIX OpraHU3alui
JOTIOTHUTENBHOTO oOpa3oBaHus nerei» (temmneparypa 18-21 rpagyc lLlenbcus;
BJIQYKHOCTh Bo3ayxa B npeaenax 40-60 %, mebenb, COOTBETCTBYIOIIAsI BO3PACTHBIM
ocoOeHHoCTsIM Aeteit 14-16 ner).

3.UudopmanronHoe oOecrieueHne peaau3aldd MPOrpaMMbl:  METOJUYECKHE
pa3paboTKu MO BCEM TeMaM, CLIEHApUHM TPOBEIECHUS MEPONPUATUN, HHTEPHET
VCTOYHUKH, CXEMBI, OITPOCHBIE U TEXHOJIOIMYECKUE KAPTHI.

4. KanpoBoe o0ecrieueHue.

JlomomHUTENBbHYIO 00111e00pa30BaTeIbHYI0 00111€pa3BUBAIOIIYIO

nporpammy «MccaenoBarenbckas U IPOEKTHASI 1€ATEIbHOCTh IO XUMUM)
peaiu3yeT YUUTellb XUMUU.

VYpoBeHb 00pa3oBaHus MeJarora: BBICIIIEE, [1€JaIrOTHYECKOE.

VYpOBeHb COOTBETCTBUS KBATU(PUKALMU: 00pa30BaHME Mearora COOTBETCTBYET
OO TPOrpPaMMBI.

5. Jlnnaktuyueckoe ooecreueHrue peaanusainuu IporpaMmbl:

— KOMIBIOTED;

— Melaua MpoeKTop;

— CTaHAapTHBIA HaOOp XMMHUYECKHUX PEaKTUBOB (KHCIOTHI, IIEIOYH, OKCHUJBI,

COJIN);

— U3MEepUTENbHbIE TPUOOPHI;

— crexysiHHas U dapdopoBas Mocyma;

— METAJUTMYECKUE HITaTUBBI;

— HarpeBarelbHble IPUOOPHI;

— BECHI;

— MHKPOCKOII.

B kauecTBe NMIAKTUYECKMX MATEPHUAJIOB MHCIIOJIB3YIOTCS TaK)KE HAarJsiHbIC
noco6ust: Tabauna pacTBOPUMOCTH U nepuoaudeckas tadbnuua /1. . Menneneesa;
KOJIJIEKLIMU TIOJI€3HBIX UCKOMIAeMBbIX, IT0YB, He(TH, 1IKajIa TBEPJOCTHU U T.IL.
6.Meronnueckoe o0ecrneueHrne peain3aluy IporpaMmBbl.

B KauecTBE  METOJAMYECKHX  MaTepualioB MPUMEHSIOTCS
paznuyHble MyOoauKauu no XxumMuu (cM. CIUCOK JTUTEPaTypbl), METOJUYECKUX
pa3pabOTOK U TJIAHOB KOHCTIEKTOB 3aHITHI; METOMNYECKUX YKA3AHUHN U
PEKOMEHJAIUI K IPAKTUYECKUM 3aHATUSM.

Y4eOHBIN MJIAH
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Ne n/m Ha3zBanue pa3zneia, KosunyecTtBo 4acos dopma
TeMbI KOHTPOJIS
Beer Teop| Ilpaktd| cavoctosten
0 ust Ka bHAS
MOJITOTOBKA

BBeieHue B IPOEKTHO 3 1 2 }

HCCIIe/I0BATEIbCKYI0

AeATeTbHOCTH

HayuHoe ncciie10BaHHE KaK 1 1 - - Jlexuus

1 | ocoOsblil BU IT03HABATEIHLHOMN
eI TEITEHOCTH.

5 [Hudposeie natunku. OOTHE 1 ) 1 ) [TpakTrueckas
XapaKTePUCTHUKH. pabota
®dusnueckue SPPEKTHI, 1 0 1 i TpakTiieckas

3 | ucnons3yemble B pabote pabora
JATYUKOB.

Y4eOHbIi NPOEKT. AJITOPATM 2 2 ) )
padoThbI HaJ Y4eOHbIM
npoekToM. THIBI MPOEKTOB.
4 Yt0 Takoe yueOHbIN MPOEKT. 1 1 i i Jlexuust
OCHOBHBIC TEPMHHBI U TIOHSTHSL.
[TpoexT u ero TUIIbIL. 1 1 - - JleKmst
5 | Knaccudukanuum npoexros. MyJIBTHIIPE3e
HTAIUs
OT npodJieMbl K eI U > 3 3 1
IUIAHUPOBAHMIO 1€ATEJIBLHOCTH
[TocTanoBKa poBIIEMBI. 1 } 1 - TpakTiyeckas

6 | ®opMynupoBaHHE NPOOIEMBI U pabora
MIPOTUBOPEUHSI.

Llenenonaranue. [Tocranoska 1 1 B} l Jlexuust

7 | uenu Kak mpoTHO3UPYEMBbIid
pe3ynbTar

8 Yro Takoe 3anava. OnpeneneHue 1 ) ) 1 [IpaxTrueckas
U GopMyJIMpOBaHHE 3a/]1a4. pabota
I[IpakTryeckas paboTa 1 } 1 - TpakTHyeckas

9 | «Mo3rosoii mwtypm (pobiema, pabora
1eJ1b, TEMA MPOEKTA).
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10 Kak pa30outs 3aady Ha miary. ) TBopueckas
IInanupoBanue 1ESITENBHOCTH. pabota
Nudopmanus 2 5

1 Crioco0bl MoNTyueHus 1 1 i Jlexuus
nepepadoTKu HHPOPMALIUH.

CocraBieHue TUTaHa ; 1 IpakTuyeckas

12 WH(POPMAIIMOHHOTO TEKCTA. pabora
dopmynupoBaHHe TyHKTOB
TUTaHa.

Tesucwl, BUJIBI TE3HCOB, - 1 Becena

13 | mocnenoBaTeNbHOCTH HAMTUCAHUSA [pakTuueckas
TE3HUCOB. s pabota
KoHncnekr, npasuiia 0,5 0,5 Jlexums
KOHCIIEKTUPOBAHMS. IIpakTrueckas
[utupoBaHue: obmIue pabota

14 | TpeGoBaHUs K IUTUPYEMOMY
MaTepHaiy; IpaBmiia
oopmienus urar. Penensus,

OT3bIB
MeTo/1b1 TO3HAHUS: 0.5 0.5 becena,

15 HaOJII0IeHUE, UCCIIEN0BAaHIE, OKCIICPUMCHT
skcnepuMeHT. [IpaBuna Th B
XUMHUYECKOH J1abopaToOpuu.

Tunbl IPOEKTOB. DTAIbI 1 HpaxTnkym
16 | BBINOJHEHHS TPOEKTA U

HCCIICAOBAHMUA.

JlaGoparopHass mocyga U } 1 TpaxTurym

17 | naGoparopHoe 060pyIOBaHHE.

[Tpuembl HarpeBaHUs BEIIECTB
YucTble BeleCcTBA M CMECH. ) 4
PacTBOpbI
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18

HccnenoBanue pu3nyecKux
CBOMWCTB BeIECTB (BOJIBI, caxapa,
[IOBAPEHHOM COJIH, AJIFOMUHHS,
MEJIH, CEpPbl, MeJa, YKCYCHOU
KHCJIOTBI, KUCJIOPOJA,
YIJIEKHUCIIOTO rasa).
JlaGopatopnas padota Nel «Jlo
KaKOM TemmepaTypbl MOKHO
HarpeTh BEIIECTBO?.

0,5

0,5

[IpakTukym

19

YucTele BemecTBA M CMECH.
OnHOpOIHBIE 1 HEOJHOPOIHBIE
cmecu. CriocoObl pazfeneHus
cmeceil. JlabopaTopHbI OMBIT
Ne 2 «BopmompoBomHast u
JTUCTUUTHPOBAHHAS BOIA.

0,5

0,5

[IpakTukym

20

PactBopsl. JlabopaTopHas
pabota No2 «M3yuenue
3aBHCUMOCTH PACTBOPHUMOCTH
BEILIECTBA OT TEMIIEPATYPHI».

0,5

0,5

becena,
MPaKTUKYM

21

PacTBopsl. JlabopaTopHBIN OMBIT
No 4«ITepechIieHHBIN PacTBOP».

0,5

0,5

becena,
MPaAKTUKYM

22

BelpamyBaHue KpUCTaJUIOB W3
HaCBILLEHHBIX PACTBOPOB

0,5

0,5

becena,
MPaKTUKYM

(TToBapeHHOH COJIN, METHOTO
KyIIopoca, alTfoMO-KaJIueBbIX
KBacIoB). JlabopaTOpHBIi OMBIT
Ne 5 «HaGnronenue 3a poctom
KPHUCTAJJIOB

23

PactBopsl. [IpakTnueckas
pabora Ne 3 «Onpenenenue
KOHIIEHTPALUHU BEIIECTB
KOJIOPUMETPUYECKUM METOAOM»

0,5

0,5

[IpakTnueckas
pabota

24

3ammra npoeKToB.

[IpakTnueckas
pabota

I'azoo0pa3Hnoe COCTOSTHH €
BemectBa. Kuciaopon.

Boaopona.
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25

I"a3000pa3Hoe cocrosiHue
BenrecTBa. OTHOCUTEILHAS
IUIOTHOCTH T'a30B. CIrocoObl
coOMpaHus ra30B: METOJ]
BBITECHEHUSI BO3/1yXa U METOL
BBITECHEHUS BOJIEI.

becena.
Pemmenue
3a7ad.

26

Kucnopon — xumuueckuit
AJIEMEHT U TIPOCTOE BEIIECTBO.
Jlabopartopnast pabota Ne3:
«[lony4enue kucmopoia
pa3ioKeHUueM epMaHraHara
KaJusi, IEPOKCUIA BOAOPOIAY.

JlaGopaTopHas
pabora.

27

HccnenoBanne (GU3NYECKUX U
XUMUYECKHX CBOWCTB
KHCJIOPOAA. Pacnio3naBanue
KHCII0poAa. JleMOHCTpalMoHHbIE
AKCIIEPUMEHTHI. «OnpenenaeHue
COCTaBa BO3TyXa».

TBopueckas
pabota
HaOJIIOIcHYE

28

Bonopon — xumnueckuii
3JIEMEHT U MPOCTOE BELIECTBO.
JlaGopaTopHas pabora Ne5
«Ilomyuenue Bogopozaa B
n1a0opaTOpHH U HCCIIEIOBAHNE
€ro CBOMCTBY». Pacrio3HaBaHue
BOJOPOJA.

TBopueckas
pabota

29

Crioco6sI TToJTydeHHsI BOJIOPO/Ia
B IIPOMBINIEHHOCTH. Bogopoa —
TOILJIMBO OYIyILETo.

Omnpoc

30

3anmTa MNpoeKTOB MO TEME:
«l"a3000pa3Hoe cocTosiHuE

[IpakTnueckas
pabota

B€IICCTBa»

BemecTBa BOKpyr Hac

31

Knaccudukanus BenecTs:
IIPOCTBIE U CJIOKHBIE BEIIECTBA:
HEOpPraHUYECKHE U
OpraHUYECKHEe BEIECTBa.
JlaGopaTopHbIii onbITNe2
«Pasnoxenue BOABI IO
JEHCTBUEM BJIEKTPUYECKOTO
TOKa.

0,5

0,5

becena,
1a00paTOPHBII
MPAKTHKYM.
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32

Oco0ble CBOHCTBa OpraHMYECKHX
BeniecTB. OOHapyKXeHue
KpaxmaJia B OpraHu4ecKux
BEIIeCTBaX MPH MOMOIII
pacTtBopa ioaa. JloMamHmit
9KCIIEPUMEHT.

0,5

0,5

becena,
1ab0paTOPHBIN
MIPAKTUKYM.

33

HNunukaropsel. MI3menenue
OKpacK{ UHJIMKAaTOPOB B
pa3IMYHBIX Cpeaax.
JlaGopatopHnas padorta Ne 3
«Omnpenenenue pH pa3nuuHbix
cpem»

0,5

0,5

JlaGopaTopHbIii
HNPaKTHKYM

34

NccnenoBanue BOJHOM Cpebl
pPacTBOPOB COABI, YKCYCHOU
KHUCJIOTBI, MOIOIINX CPEJICTB.
JlaboparopHuas pabota Ne 4.

0,5

0,5

JlaGopaTopHbIii
HPaKTUKYM

35

[TpoGaema Ge3omacHoOro
UCTIOJTb30BaHUS BEIICCTB U
XUMHUYECKHUX PEaKIHil B
IIOBCEIHEBHOM KU3HU.

Oecena

36

TokcuuHble, TOprOYHE U
B3PBIBOOMACHKIE BEIIECTBA.
briToBas XUMHUYECKas
TPaMOTHOCTb.

Jlexus.

37

3ammra TNpPOEKTOB H
HUCCIENOBAHUU IIO TEME
«BemecTBa BOKpyT Hac»

IIpakTueckas
paboTta

XuMHYeCKHe peaKI U

38

CKOpOCTh XMMUYECKOHN PEaKIUU.
HccnenoBanne BIMSIHUS
pa3nuYHbIX (PaKTOPOB Ha
CKOpPOCTb XUMHUYECKHX PEAKLUMU.

0,5

0,5

becena
HaOJIroIeHNE

39

DNeKTpOoIUTHYECKAS

JlaGopaTopHbIii

15



auccouuanus. JNEeKTPOJIUTHL U
HedJIeKkTposuThl. MccnenoBanue
3JEKTPOIPOBOTHOCTH BEILIECTB.
Cra0Oble U CHIIbHBIC
aneKkTposuThl. JIabopaTtopHble
onbIThl Ne 3.4, 3aBUCUMOCTD
AJIEKTPONPOBOTHOCTH
PacTBOPOB CHIIBHBIX
AJICKTPOJIUTOB OT KOHIICHTPAILIUH
noHOB. CHJIbHBIC U Cl1a0ble
ANEKTPOJIUTHL.

IIPAKTUKYM.

40

3aBUCHUMOCTD CTEMIEHU
JUCCOLIMAIIMY OT PA3ITUYHBIX
(hakTOpoB (KOHIICHTPAINH
ANEKTPOJIUTA, TEMIIEPATYPHI).
[Ipaktruueckas padora Ned
«OrnpeneneHue KOHLIEHTpaLUH
COJIU TIO AJIEKTPOTIPOBOTHOCTH
pacTBopay.

[IpakTukym

41

KauecTBeHHbIE peakiuu Ha
Bﬁ)KHCfIIHI/IC KAaTUOHBI U aHUOHBI

JlaGoparopHbIit
MPAKTHKYM

42

Pemrenune skcrieprMeHTaIBHBIX
3a1a4 Ha OOHapyKeHUe
BAKHEHIIINX KATUOHOB U
aHMOHOB B PacTBOpaXx.
IIpaktuueckas padora Ne5
«PerieHne 3xcriepuMEHTaIbHBIX
3a1au»

[TpakTnueckas
pabora

43

3ammTa MpoeKTOB IO TEME:
«XUMHUYECKUE PEAKLIUH

3ammra
MIPOEKTOB.

Hemeranabsl M MX cOeTUHEHUS

13

44

SIBIIeHUE aJITOTPOITHH.
ANIOTpONHBIE
Moau(UKAITUT CepBhl,
KHCIIOpO/ia, docdopa,
yTaepoja U KpeMHUS.

becena,
MOJEJIMPOBaH

i(§

45

l"anorensl. buosnornyeckas poJib
COEMHEHUM TAJIOTEHOB.
TOKCHYHOCTH rajJOre€HOB.
JemoncTpanus: M3yuenue
(bU3MYECKUX U XUMHUYECKHIX
CBOMCTB XJIOpa.

Onpoc
Ha0JII0IcHUE
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HpI/IMeHeHI/Ie TaJIOI'€HOB U UX

JlaGopaTopHbIii

COCJIMHEHUH B OBITY U IIPAKTUKYM.

46 | TPOMBIIIICHHOCTH.

JlaGoparopnast pabota
«Ka4yeCTBEHHOE OIpeieICHNe
raJIOTeHUIOBY.

47 HccnenoBanue CBOMCTB CEPHOU TBopueckas
Y a30THOU KHUCIIOT. pabota
AMMUak: cnoco0sl OIy4eHHUs, JlaGopaTopHbiii
uccenoBaHue (PU3NUECKUX | NPaKTHKYM.

48 | XUMHYECKUX CBOMCTB.

JlaGopaTopHnas padora Neb «
W3yuenue cBoiicTBa aMMHaKay.
Comnu ammonwust. JTaGopaTopHbIii Jlabopatopbrit

49 | ombit Ne 5. «OGpaszoBanue coieit HPaKTHKYM.
aMMOHHUS.

50 AzotHble U hochopHbIe Jlexmmst
ya00peHus.

51 Annotponus yriepoja: anmas u MopenupoBa
rpadur. HUE
KpemHuii u ero coegHeHusl. Onpoc

52 MYJIBTUIIPE3E

HTalus
MuHu-UCcne10BaHus IO TEME
534 «Hemerammbi» Kpyrmbiit cron
54 [IpakTyeckas
pabota
MeTanjibl M MX COeTMHEHHUS
HccnenoBanue puzmueckux JlaGopaTopHbIii
CBOMCTB METAJLJIOB. IIPaKTHKYM
55 JlaGopaTopHBIi OIBIT

Ne6«Omnpenenenue Temnepatypsl
IUIaBJICHUS U KPUCTAJUIU3AIMU
MeTaia»
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[Ienounkie u

JlaGopaTopHbIii

IIEJIOYHO3EMEIbLHBIE METAJIIBI — MPaKTUKYM
0COOEHHOCTH (PU3UIECKUX
CBOIICTB, BEICOKAas XMMHUUECKAs
aKTUBHOCTH. B3anmojeiicTBue ¢
56 | Bomol ¢ oOpazoBaHUEM
mesiouer. O6nacTu
npumeHeHus. JlabopaTtopHbIit
onbIT Ne 7 «B3zaumoneiictsue
HW3BECTKOBOM BOJIBI C
YTICKUCITBIM Ta30M».
Amomunuii. JlokazaTeabCcTBO JlabopaTopHsIi
57 aM(OTEepHOCTH OKCHIA U
TUAPOKCHUA AJTFOMUHUA. NPaKTUKYM
[TprurHa MaJIOl aKTHBHOCTH
amoMuHMs. JlabopaTtopHas
pabota Ne7 o ompeesieHuo
aM(pOTEPHOCTH COCAMHEHUM
ATFOMUHHUS
J’Keneso u ero cruiaBsl (CTab, Jlexus ¢
58 ayryH). Jlabopatophslii onbiT Ne 8 JJIEMEHTaMU
«OKHCIIEHHE JKeNe3a BO BIAYKHOM 71a60paTOPHOTO
BO3ITyXE». MPaKTUKyMa
Menn u eé crutaBsl (OpoH3a, JleKuus ¢
JaTyHb, MEIIEXHOP). 3JIEMEHTaMHU
- 71a60paTOPHOTO
MPAKTUKyMa
Koppo3sust MmeTaios. Jlexums ¢
JlaGoparopHas paGorta Ne§ SJIeMCHTaMI
60 | «ccnenoBanue BIUSHUA Ha nabopaTopHoro
CKOPOCTh KOPPO3HH Kele3a TpaKTHKyMa
Pa3IMIHBIX (DAKTOPOB CPEABI».
61 3aiuTa MUHH - IPOEKTOB I10 Kpyrmerii cron
62- TeMe «MeTamnel W HX
COCIUHEHUS
Pabora Hag UTOrOBBHIM
HCCJIEI0BATEIbCKUM MTPOEKTOM
OdopmiieHne pe3ynbTaToB IpakTiyeckas
63 | uccienoBaTenbCKOM padota

NesITENLHOCTH B BUE pedepara.
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1 - 1 - [IpakTueckas

Odopmiienue pe3yIbTaToB
pabota

64 | uccnenoBaTenbCKON
NIEATEIBHOCTH B BUAE NOKJIAA.

Odopmnenue pesymbpTatoB | 1 - 1 - [TpakTrueckas
HCCJIeIOBATEIILCKON pabota

65 | nmedarenbHOCTH B BUJIE
MYJIbTUMEIUNHON

MIPE3CHTAIHH.

[IpaBuna opopmienus 1 - 1 - IIpakTrdeckast
TEKCTOBBIX JOKyMEHTOB: pabora

CTpyKTypa pedepaTa, BcTaBKa
66 | HyMepauuu CTpaHULl, CO3JaHUE
OTJIAaBJICHUS B  TEKCTOBOM
JIOKYMEHTE, CIIMCKa
HCIIOJIb30BAHHBIX HCTOYHUKOB.

Cos3anue  MyJIbTHMEIUIAHOM 1 - 1 - IIpakTryeckas
NpEe3eHTalluM,  BKIIOYAIONIEH pabota
67 | TekcT, n3o0pakeHus, rpaduKu,
aHMMALHIO, 3BYKOBOE
COIIPOBOK/ICHHUE.

HNrorosasi KoH(pepeHuMs

1 - 1 - [TpakTrueckas

[TyGnruHOe BBICTYIIJICHHE Ha
pabota

68 TpUOYHE.

1 - 1 - IIpakTrueckas

[Ty6nraHOE BBICTYIJICHHE Ha
pabota

69 TpuOyHe.

70 IlonBegeHHE UTOrOB.

Umozo 72| 19 47 6

Copep:xanne nporpammsbl (72 yaca, 2 yaca B He/eJII0)
1.BBeieHHe B IPOEKTHO-UCCIIEA0BATEILCKYIO AeATEJIbHOCTD (34).

Hayuynoe uccnenoBanue Kak OCOOBIM BHUJ| MO3HABATEIBLHOWU NIESITEIHHOCTH.
[Hupposeie  npatumku. OOmuUe xapakTepucTHKU. Puznueckne >PQPEKTHI,
UCIIOJIb3YyeMbI€ B pabOTEe JaTYMKOB.

Jlemoncmpayuonuvle sKcnepumenmsl. 3HAKOMCTBO € IM(poBoi Jaboparopueit
(LJD): maTtumk TemmepaTypbl MJIATHHOBBIM, NAaTYUK TEMIEPATypbl TEPMOIMAPHBIM,
JATYUK ONTHYECKON IUIOTHOCTH, JATYUK DJIEKTPONPOBOAHOCTH, JATUYHUK XJIOPHUL
VOHOB.
2.Y4eOHbII NPOEeKT. AJTropuTM PpPadoTbl HAX Y4YeOHbIM TMPOeKTOM. THmbI
MPOEKTOB (24ac).
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Yro Takoe yueOHbli npoekT. OCHOBHBIE TEOPETUYECKHUE CBEICHHSI, TEPMUHBI.
VY4eOHbIN MPOEKT: OCHOBHBIE 3Tambl pabOThl HaJ MPOEKTOM M HCCIEAOBAHHE.
[Ipoext u ero tumbl. Kinaccudukanuu npoektoB. [IpakTUko-OpHEeHTHPOBAHHBIM
npoekT. MccnenoBarensckuil mpoekT. MHopmanumonnsiii npoekt. TBopueckuit
npoekT. MrpoBor mnpoekr. Tum npoekra, Beaymas AEATENbHOCTb, MPOEKTHBIN
MPOIYKT.

3. OT npo6J1eMBbI K 1eJIM ¥ IVIAHUPOBAHUIO JesSITeJILHOCTH (54).

IHocranoBka npodJemsbl. [Ipobiema — kak MPOTUBOPEYHE PEATTLHOTO U JKETAEMOT 0.
®dopmynupoBaHue NpoOaeMbl U MPOTUBOPEUHs. AHAIU3 NPOOJIEMbI C PA3TUUHBIX
TOYEK 3peHUs. BhIsBIIeHNE MPUYMH BO3HUKHOBEHUS MPOOJIEMbl U TTOUCK MYyTeH ee
pemnenus. [lonstTue mpoOGaeMHON cuTyaluu. AHaIU3 NPOOJIEMHOM CUTYaIuu.
Henenonaranme.  @opmynupoBanue  TeMbl. llocTaHOoBKa — menm — Kak
NPOrHO3UPYEMBbIH  pe3yibTaT. TpeOoBaHus K  (OPMYIUPOBAHHMIO  IIETHU
(M3MEPUMOCTb, KOHKPETHOCTh, JOCTUKUMOCTh, MPO3PAYHOCTh, PEATTMCTUYHOCTD).
CBs13b MEX]1y JOCTHKEHHUEM 1IEJIH U pellleHreM Mpo0sieMbl poekTa. [InannpoBanue
NEeATENbHOCTH.

d®opmyJIMpOBaHMeE 3a/1a4.

Uro takoe 3agava. OnpeaeneHue u GopMyIupoBaHUE 3aJay, aJ€KBATHBIX IEISIM.
Kak pa3outh 3amauy Ha ward. [InanupoBanue OeATEeIbHOCTH. XPOHOJIOrHYeCcKas
MOCJIEIOBATEIbHOCTh JIEUCTBUNA W pacyeT BpEeMEHH, HEOoOXOAMMOro sl HX
BBITIOJTHEHUSL.

4. Nuopmanus(74ac).

CnocoOsl  monydeHuss u nepepabotku wuHpopmanuu. CocTaBiaeHUE ILIaHA
UH(OPMAIIMOHHOIO TekcTa. POpMyNIHpOBAaHME NYHKTOB IUIaHA. TE€3UCHI, BUIBI
TE€3UCOB, IIOCIENOBATEIBHOCTh HANMCaHWA Te3UCOB. KOHCIEKT, mpaBwia
KOHCIIEKTHUpoBaHusA. llutupoBanue: oO0mme TpeOOBaHHS K LUTHPYEMOMY
MaTepuaty; npaBuiga opopmieHHUs nutaT. PereHsus, oT3biB. MeTonbl MO3HAHUS:
HaOII0IeHNe, UCClieoOBaHNe, dKciepuMeHT. [IpaBuia TexHukn 6€30MacHOCTH TpU
paboTe B XxuMuueckoi 1abopatopun. THUITBI TPOEKTOB. DTaIlbl BBIMOJIHEHUS POESKTa
U uccienaoBanusd. JJaboparopHas nmocyja u pabopaTopHoe 000py0BaHHUE.

[Ipuembl obpaieHus ¢ 1a00paTOPHOI MOCY 10, HAarPEBaHUS BEIIECTB.

5. Yucrele BemecTBa H cMecu. PactBopsl (74).

UccnenoBanne (usmyeckux CBOMCTB BemiecTB. YUCThIE BeEIIECTBA U CMECH.
OnuHoponnble U HeoAHOPOIHbIE cMecu. CnocoObl pazaenenus: cmeceid. PacTBopsbl.
PactBopumocTts BemiecTB. Tumbl pacTBOpoB. PacTBopeHue — GuU3NKO-XUMUYECKUN
npouecc. Kpucramnoruaparel. BelpamuyBaHue KpUCTAIIIOB W3  HACHIIIEHHBIX
pactBopoB. IloaydeHue KpUCTAIIIOB CONM METOAOM BBIIIAPUMBAHUS PACTBOpA.
Kpucramisl B npupone u texuuke. [IpoGrnema npecHoit Boabl. CpaBHUTENIbHbBIN
aHaJIU3 BOJBI.
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Jlabopamopnas paboma Nel «/[o kaxoil memnepamypvl MOMXCHO HA2PENb
seuecmeo? ».
Jlabopamopnas paboma Ne2 «HU3yuenue 3aeucumocmu pacmeopumocmu eujecmea
om memnepamypbiy.
JlabopamopHhuwiti oneim Ne 2 « BoOonposooHas u OUCMUuiiupo8antas 600ay.
JlabopamopHhuwiii onvim Ne 4«llepecviwyennsviii pacmeopy.
JlabopamopHhuwiti oneim Ne 5 « Habniooenue 3a pocmom Kpucmaios
Ilpakmuueckas paboma Ne 3 «Onpedenenue KonyeHmpayuu eeujecme
KOJLOpUMEMPUYECKUM MEMOOOM»
IIpakmuueckas paboma. 3awuma npoekmos no meme: « Hucmole gewecmea u
cMecu, pacmeopuly.
6. N'a3000pa3Hoe cocTosinue BemecTBa. Kucaopoa. Bogopoa. (64).
['azoo0pa3noe cocrosinue BemecTBa. OTHOCUTENbHAS IUJIOTHOCTH Ta30B.
Kucnopon — xuMu4eckui 3JIEMEHT UM IpocToe BemmecTBo. [lonydenue kucnopona
pa3NoKEHUEM IepMaHraHaTa Kaius, mepokcuaa Bomopona. CrocoObl coOupaHus
ra3oB: METOJ BBHITECHEHHUS BO3JyXa M METOJ| BbITeCHEHHUs Bonbl. McciemoBanue
¢u3NUeCKUX M XUMHUYECKHUX CBOMCTB KHCIOpoja. Pacmo3HaBaHue KHCIOPOJA.
Bonopon — xumudeckuil 3eMeHT U mpocToe BeilecTBo. [lonyueHue Bomopoaa B
nabopaTopuu U HUCCIeAoBaHUE ero cBoicTB. Pacno3naBanue Bogopoaa. CrnocoObl
MOJIYYEeHHS BOJIOPOJIa B MIPOMBITIINIEHHOCTH. Bogopo — TommmuBo Oyyiero.
Jlemoncmpayuonnvie sxkcnepumenmol. «Onpeoenenue cocmasa 8030YXay.
Jlabopamopnas paboma Ne4: «llonyuenue kuciopooa pasnodicenuem
NnepMaH2anama Kaaus, nepoxkcuoa 6000pooay.
Jlabopamopnas paboma Ne5 «llonyuenue 6odopoda 6 nabopamopuu u
uccneoosanue e2o CeoLUCmay.
Ipaxmuuyeckas paboma: 3awuma npoexmos no meme «l azoobpasznoe cocmosnue
sewecmear
1. BemectBa Bokpyr Hac (74). Knaccudukaiys BemecTB: IpOCThIE U CJI0KHbBIE
BEILIECTBA: HEOpraHUYEeCKHue M opraHuueckue BemiectBa. (OcoOble CBOMCTBA
oprannyeckux BeniecTB. OOHapyKeHHEe KpaxMalla B OPraHMYECKHUX BEIIECTBAX MPHU
IOMOIIM pacTBopa Mona. Jlomamnmii skcnepumeHT. Muaukartopel. M3Menenue
OKpacKy WHJAMKATOPOB B pa3IMYHbIX cpenax. MccnemoBaHue BOJHOW CpeEbl
PacTBOPOB COJIbI, YKCYCHOM KHUCJIOTHI, MOIOIIUX cpeacTB. [Ipobnema 6e3omacHoro
UCIIOb30BaHUsl BEUIECTB W XHUMHUYECKUX PEAKIHUA B TOBCEIHEBHOM KU3HHU.
TokcuuHble, TOpHOYME U B3PHIBOOIMACHBIC BEIIECTBA. bBbITOBas XUMHUYECKas
IPaMOTHOCTb.
Jlabopamopnuwiti oneimNe2 « Paznoowcenue 600bt noo oelicmeuem 21eKmpuieckozo
MOKa».
Jlabopamopnas paboma Ne 3 «Onpedenenue pH paznuunvix cpeoy
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Jlabopamopnas paboma Ne 4. Onpedenenue pH cpeovt

llpakxmuueckas paboma: 3amuTa NPOEKTOB U UCCIIENOBAHUI 110 TeMe «BemecTa BOKpYT Hacy.
8. Xumnueckne peaknun  (64). CkoOpocThb  XUMHUYECKOW  PEAKILIMH.
HccnenoBanue BIUAHUS PAa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIUH.
Karanuzatopbl 1 MFHTUOUTOPBI. DIEKTPOTUTHUECKAS AUCCOIUALINSA. DICKTPOIUTHI U
HEIJIEKTpONUThl. MccnegoBaHue SIEKTPONPOBOAHOCTH BEIIECTB. 3aBUCHMOCTD
CTENEHU AMCCOLMALUUA OT PA3TUUHBIX (PAKTOPOB (KOHILIEHTPALMU AJIEKTPOJIUTA,
TeMrieparypsl). KauecTBeHHbIE peaKlIMy Ha Ba)KHEHIITME KAaTUOHBI U AaHHOHBI.
Jlaboparopubie onbIThl Ne 3 3aBUCUMOCTD AJIEKTPONPOBOIHOCTH PACTBOPOB CUIIBHBIX 3JIEKTPOJIUTOB
OT KOHIOCHTpAllU NOHOB).

Jlabopamophvie onvimol Ne 4: « CunbHble u crnabvie sanekmponrumsly. I[lpakmuueckas
paboma Ne4 «Onpedenenue KOHYeHMpayuy coiu no 31eKmponpo8ooOHOCMU
pacmeopay.

Ilpaxmuueckas paboma No5 « PewieHue 5KCnepumenmanbHbix 3a0ayy»
lIpakmuueckas paboma. 3awuma npoekmos u ucciedo8anuti no meme «Bewecmea
BOKpY2 HAC.

9. Hemertanbl u ux coequHenns. (134). SBienne amnorponuu. AJUIOTPOIHbIE
Monu(UKaIUKA Cepbl, Kucioponaa, docdopa, yriepoaa U KpeMHHUA. [ amoreHsl.
buonornueckass poyib COCOIMHEHWM TaJOr€HOB. TOKCHYHOCTH TaJOT€HOB.
HccnenoBanue CBONCTB CEPHOM U a30THON KUCIOT. AMMHAK: CIOCOOBI OTYYEHUS,
UcclenoBaHne (U3UYECKUX M XUMUYECKUX CBOWCTB. OONacTH NpPUMEHECHHS
ammuaka. Conu ammonusi. A3otHeie 1 QocdopHbie ynooperus. Kpemuuit u ero
coennHeHusA. CUIIMKaTHAs MPOMBIIIJIEHHOCTh: MPOU3BOACTBO CTEKJA, KEPAMUKH,
LEMEHTA.

Hemoncmpayus: H3yuenue pusuueckux u XuMuyeckux c60uUcCmas Xaopa.
Jlabopamopnuwiii onvim Ne 5. « Obpazosanue coneti AMMOHUSLY.

Jlabopamopnas pabomaNe5 «Kauecmseennoe onpeoenenue 2anio2eHuoosy.
Jlabopamopnas paboma Ne6 «H3yuenue ceoticmea ammuaray.

10. Meramabl U ux coeaunenusi (84). lMccrnemoBanue CBOWCTB METaJIIOB.
[[lemouHbIE U TIETOYHO3EMENBHBIE METAIUITBI — OCOOEHHOCTH (PU3HUUECKUX CBOMCTB,
BBICOKasl XMMHUYECKas aKTHUBHOCTh. B3ammojelcTBHE ¢ BOJIOH ¢ 00pa3oBaHHEM
nienoueit. AmomuHui. JokazarenbcTBO aM(OTEPHOCTH COCTMHEHUN ATIOMHUHUSL.
[Ipyunna manmoit akTUBHOCTH amtoMuHHS. CrocOOBI TONY4YEHUs AIIOMUHUS U
00J1aCTH MPUMEHEHHS B IPOMBIIIIEHHOCTH. JKene30 U ero CIuiaBhl (CTallb, YyTyH).
Menr u e€ cmaBel (OpoH3a, daTyHb, Menbxuop). Koppo3us Meraios.
HccnenoBanue BIMSHUS HAa CKOPOCTh KOPPO3UU Kelle3a Pa3IudHbIX (haKTOPOB
Cpelbl.

Jlabopamopnwviti  onim  Neb6«Onpedenenue  memnepamypvl  NiAGLeHUs U
KPUCMANTUZAYUU MEMATLLA»
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JlabopamopHhuwiii onvim Ne 7 « Bzaumooeticmaue uz6ecmrogoil 600bl € YeleKUCTbIM
2a30Mmy.

JlabopamopHhuwiii onvim Ne 8 « Oxucienue dtcene3a 80 GLANCHOM 8030)XeN.
Jlabopamopnas paboma Ne7 no onpedenenuro amgpomepHocmu coeOuHeHutl
ATIOMUHUSL

Jlabopamopnas paboma Ne§8 «Hccnedosanue enusHus Ha CKOPOCHb KOPPO3UU
Jrcenesa pasnudtbix aKkmopos cpeovly.

lIpakmuueckas paboma. 3awuma mMuru - npoexmos no meme «Memannol u ux
COCOUHEHUS ).

11. PaGoTa Hax HTOTOBBLIM MCCJIEI0BATEILCKUM NMPOEKTOM (84).

OdopmiteHre pe3ynbTaTOB HMCCICIOBATENBCKON JCITCILHOCTH B BHIE pedepara,
JOKJIaza, MYJIbTUMEAUNMHON mpe3eHTanuu. IlpaBuina odopMieHHUs TEKCTOBBIX
JIOKYMEHTOB: CTPYKTypa pedepaTa, BCTaBKa HyMeEpalldd CTPaHUIl, CO3JIaHUC
OrJIaBJEHUS B TEKCTOBOM JIOKYMEHTE, CIHCKa HCIOJIb30BaHHBIX HCTOYHUKOB.
Coznanue MyJbTUMEIUWHOM MPE3CHTALMU, BKIIOYAIONIEH TEKCT, M300pa)xeHus,
rpaduku, aHUMAIKIO, 3ByKOBOE COMTPOBOXKICHUE.

IIpakxmuuecxue pabomwi: Paboma nao ésedeHuem HAYYHO20 UCCIeO08AHUSL.
Cocmasnenue UHOUBUOYANbHO20 pabove2o  NIAHAa, NOUCK

UCMOYHUKOB u umepamypol, omoop paxkmuveckozo mamepuana. Paboma nao
OCHOBHOU Yacmvio ucciedosanus. Hanucanue ooxknaoa, pecpepama. Cozoanue
KOMNbIOMEPHOU Npe3eHmayuu.

12.Ilyonuunoe evicmynnenue (1 u)
Ilyonuunoe evlcmynnienue Ha mpubyHe.
Ilpakmuueckue pabomoi: I[loocomosxa asmopckoeo 0oxknaoa.

13.Umozosan konghepenyus (1 u)
IIpakmuuecxue pabomei: [1yonuunoe evicmynienue

IKcnepmu3za oeamenvnocmu (1u.)
lIpaxmuuecxue pabomuwi: [loosedenue umozos

TeMbl UCC/I€I0BATEIbCKUX NIPOEKTOB:
1.M3yueHne men0YHOCTH Pa3InyHbIX COPTOB MbLIA U MOKOIINX CPEICTB.

2. UHnukaTopHBIe CBOMCTBA Pa3IMUHBIX PACTEHHUM W MBETOB (C onpeaeneHueM pH
pacTBOpOB).

3. Onpepenennie kauecTBa XJjebonekapHoi MyKHU U XJieba.

4. OnpeneneHre KayecTBa KUCIOMOJIOYHBIX MPOTYKTOB.

5. Onpenenenne 3aBUCUMOCTH H3MEHEHUsT pH 1enbHOr0 M MacTepu30BaHHOTO
MOJIOKA OT CPOKOB XPaHEHHMUS.

6.YUuctoie BeniecTBa U cmecu. CriocoObl pa3jiesieHus CMECEeu.

7.BemiecTBa B MOEM JIOME.
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8.UccnenoBanue 37eKTPONPOBOAHOCTH BEILIECTB.
9.Kpucramnoruapatsl. BeipainBanue KpUCTauioB B JIOMAITHUX YCIOBUSIX.
10.KauecTBeHHbBIE PEAKIIUU HA UOHBI.

11.®akTopsbl, BIUAIOIIME HA CKOPOCTh XUMHUYECKON PEAKIINH.
12.KecTtkocTh Boabl. CIOCOOBI ycTpaHEHHUs KECTKOCTH BOJIBI.
13.Kopposus metaninoB. @akTopsl, BIUSIONIME HA KOPPO3HUIO.
14. CunukatHas NpOMbBIIUIEHHOCTb.

15. O30HOBBII HIUT IJIAHETHI.

16.CoctaB Taba4HOTO IbIMA.

17.ccnenoBanue KkauecTBa HEKOTOPBIX MPOAYKTOB TUTAHHUS.
18.briTOBas XMMUS U €€ BIMSIHUE HA OPTaHU3M YEI0BEKA.
19.Bnaxusie canderku — Ipyr Wi Bpar?

20. X¥MHUI 1 BOEHHOE JEJ0.

OObeKTaMu OIIEHKU JIOCTHKEHHMH, oOydarommxcs spistores: «lloptdens
JOCTHKEHUI», MPE3eHTalMs TPOIyKTa WIHM UCCIIEIOBAHNS, a TAK)Ke HAOI0IeHHE 32
paboroit oOyudaromuxca. CyObEKThl OILIEHKH B MEPBBIX JIBYX CIy4asiX MOTYT OBITh
Pa3HBIMU: PYKOBOAMUTENb MPOEKTa, NMEAAroru; Mpu OLEHKE MPe3eHTAllud — TakKe
oOyuaroruecss u poaurenu. HabGmoneHue u oneHky padbot, moptdenb MpoeKTHO-
UCCJIEIOBATEIbCKON AESTENHHOCTU MPOBOJUT TOJBKO PYKOBOJIUTENH MPOEKTa IO
KpUTEpUsIM, U3J0KeHHbIM B [lonokeHnn O MPOEKTHOUCCIIENOBATENbCKON
NESTENHHOCTU 00YYaIOIUXCsl.

JlocTmkeHue pe3yabTaToB OCBOEHUSI MPOrPaMMbl Kypca IOMOJHHUTEIBHOTO
00pa30BaHUs MOICKUT OTIEHKE A (PEKTUBHOCTHU TIO KPUTEPHUSIM:

- KOJJMYECTBO TMPU30BBIX MECT B MPEAMETHBIX OJIUMIIMA/AX, HAy4HO-
MPaKTUYECKUX KOH(epeHUUsX, (ecTUBaIsX, MPOEKTaX, KOHKYpCaX pa3Iu4HOTO
YPOBHS;

- HaJIM4YMe pa3pabOTaHHBIX U OMYOJHUKOBAHHBIX MPOEKTOB (MCCIEAOBAHUI) B
MEPUOANYECKUX MEJArornUeCKuX U3IaHUsIX U HA HTHTEPHET-CalTaXx.

Kanennapusblii ydeOHb1ii rpadguk

Ne Mecsn dopmMma Konso Tema 3ansTH1 Mecto ®opmMma
/I 3aHATUN 49aco IIPOBCACHU KOHTPOJIS
B s
3 BBenenue B YueOHbIit
NMPOEKTHO- KaOWHET
HCCJIe0BATEIBCKYI0
AeATeJIbHOCTD
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CeHTs10pb Jlexkius ¢ Hayunoe VYyeOHblil | JIEKIHA
3JIEeMEHTaMHU UCCIIEJOBaHUE KaK KaOWHET
1 Oecenbl 0COOBIA BUI
ITO3HABATEIBHON
JIeSATETHHOCTH.
CeHTs10pb | MPaKTUKYM [TudpoBbie NaTUUKH. VYuebnsiit | [Ipaktuueckas
2-3 OO0mue kabuHeT | pabora
XapaKTePUCTHKH.
Y4eOHbIil NPOEKT. YueOHbIi
AJITOpUTM PadOThI KaOWHET
HaJX Y4eOHbIM
npoekToM. Tumnsl
NPOEKTOB.
4 CeHts0pb Jlexms ¢ Uro Takoe yueOHBIN | YueOHBIN JIEKIASA
JJIeMEHTaMHU npoekT. OCHOBHBIE KaOWHET
Oecerbl TEPMUHBI U TIOHSTHSL.
CenTs10pn becena IIpoeKT u ero TUMs.L. Y4eOHbIit Jexnus
Knaccudukarum kabuHeT | MYJIbTUMCIHAHA
5 IIPOEKTOB. s IPe3eHTAIUS
Ot npodJiemMmbl K Y4eOHbIit
neJu u KaOUHET
IUIAHMPOBAHUIO
AeATeJIbHOCTH
Cents6pp | IlpakTnueckas [TocranoBka YueOHbIit [IpakTnueckas
pabora poOJIEMBI. KaOWHET pabota
6 dopmynrpoBaHue
poOJIeMbI
MIPOTUBOPEUHSL.
CeHTs0pb Jlexnusg ¢ Llenenonaranue. VYueOHsIii Jlexmus
; 3JIeMEeHTaMHU [loctanoBKka 1enu Kak | KaOUHET
Oecenbl IIPOrHO3UPYEMBbII
pe3ynbTaT
Centsa6pp | IlpakTnueckas UYro Takoe 3aaaya. VYyueOnbIii [TpakTrueckas
8 pabora Onpenenenne u KaOWHET paborta
dbopMynupoBaHue
3azad.
Oxkta6ps | [IpakTHueckas [IpakTrueckas pabora | YueOHBbIH [IpakTnueckas
9 pabota «Mo3roBoii lITypM KaOMHeT pabota
(mpobiiema, 1Eb,
TE€Ma IIPOEKTa)»
OxTs16pB I'pynnoBas Kak pa36uts 3agauy YueOHblit TBopueckas
10 pabora Ha IIary. KaOWHET pabota
[InanupoBanue
JeSITENIHOCTH.
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HNudopmanusn YueOHblii
KaOWHET
OKTs10pb Jlexmsa CriocoOwl mostydeHuss | YueOHbIH Jleknus
11 U nepepadboTKu KaOMHeT
uHpOpMAaIINH.
OxTs16pB [IpakTrueckas CocraBneHue miaHa YueOHbIit paKTHYECKast
pabora MH()OPMAIIHOHHOTO KaOMHET paboTa
12 TEKCTa.
dopMyIMpOBaHUE
MIYHKTOB IJIaHA.
OKTs10pb [IpakTyeckas Te3ucel, BUIbI VYyeOnbIii [IpakTnueckas
13 pabota TE3UCOB, KaOMHeT pabota
MOCIIEI0BATEILHOCTh
HaIMCaHUS TE3HCOB.
OxkT1a0pb IIpakTuueckas KoHncnexr, npasuia VYueOHbIi IIpakTrueckas
pabota KOHCIIEKTUPOBAHMUS. KaOWHET paborta
HutupoBanue: obmme
14 TpeOoBaHuUs K
UTHPYEMOMY
MaTepuaiy; IpaBuiia
odopMIIeHHUS [TUTAT.
Penensus, oT36I1B
15 | Hos6ps [IpakTueckas MeTo bl TO3HAHUS: VYyeOnsrii [IpakTnueckas
pabota HaOJro1eHue, KaOuHeT pabota
UCCIIeIOBaHHE,
AKCIIEPUMEHT.
[IpaBwia Th B
XUMHUYECKOU
nabopaTopHH.
Hos6ps IIpakTueckas Tunsl npoexToB. Jtanbl | Y4yeOHBIH IIpakTHKyM
16 pabora BBINIOJIHEHUS IPOEKTA U | kaGUHET
FICCIIC/IOBAHWIS.
Hos16ps [IpakTukym Jlaboparopnas nocyzna | YueOHbIi IIpakTukym
1 J1abopaToOpHOE KaOuHeT
17 o0opynoBaHue.
IIpuemel HarpeBaHus
BELIECTB.
YucTple BemecTBa M| YUeOHBIH
cmecu. PactBopsl KaOuHeT
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18

Hos6pn

[IpakTueckas
paborta

Hccnenosanue
(U3HYECKUX CBOWCTB
BEIIECTB (BOIBI,
caxapa, I0BapeHHOM
COJIH, aJTIOMHUHUS,
Me€[IU, CEpPBI, Mea,
YKCYCHOM KHCIIOTHI,
KHCJIOPOJa,
VIJIEKUCIIOTO Tras3a).
JlaGopaTopHas
padora Nel  «Jlo
KaKOM TeMIepaTypsl
MOYHO HarpeTh
BEILECTBO?».

VYyeOHbIit
KaOuHEeT

NpaKTUIeCcKast
pabota

19

Hos16pp

[IpakTnueckas
pabota

YucTele BemiecTBa U
cmecn. OmgHOpOAHBIC
u HEOTHOPOIHBIC
CMecH. Crioco05b1
pa3zieneHus CMeceu.
JlaGopaTOpHBIA OMBIT
Ne 2
«BonmompoBogHas U
JTMCTUJUTHPOBAHHAS
BOJIAY.

VueOHsblit
KaOuHeT

JlaGopaTopHas
pabota

20

Hos6ps

becena ¢
AIIEMEHTaMU
nabopaTopHO
paboThI

PactBOpsI.
JlaGopatopHas pabota
Ne2 «M3yuenne
3aBUCUMOCTH
pPacTBOPUMOCTH
BEILIECTBA OT
TeMIepaTyphI».

VueOHsbIit
KaOuHeT

becena,
nabopaTopHas
pabota

21

Jexabpb

becena c
AIIeMEHTaMU
nabopaTopHOM
paboThI

PactBOpBI.
JlaGopaTopHBbIii OMBIT
No 4«IlepechiiieHHbIN
pacTBOp».

VYy4eOHbIit
KaOMHET

JlaGopaTopHbIii
MPAKTHKYM

22

Hexabpb

Berpamyanue
KPHUCTAJIJIOB U3
HACBIIICHHBIX

pacTBOpPOB

Yy4eOHbIil
KabuHeT

becena c
AIIEMEHTaMU
nabopaTopHOH
paboThI

(moBapeHHOM cony,
MEJIHOTO KyInopoca,
AJTIOMO-KaJIUEBBIX
KBacIIOB).
JIaGopaTopHBIii OIBIT
Ne 5 «Ha0Oaronenue 3a
POCTOM KPHCTAJIJIOB
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23

Jexabpb

[IpakTnueckas
pabota

PacTtBopbI.
[IpakTrueckas pabora
Ne 3 «Onpenenenne
KOHIEHTpaluu
BELIECTB
KOJIOPUMETPUUECKUM
METOJIOM.

YyeOHBbIi
KaOuHeT

[IpakTyeckas
pabora

24

Jlexabpb

IIpakTnueckas
pabota

3ammra npoeKToB MO
TeMme: «Yucrteie
BemiecTBa. PacTBOpBI».

VYyeOublil
KaOuHET

IIpakTuueckas
pabora

I'azo00pa3noe
COCTOSIHUE
BelllecTBa.

Kucaopon. Bogopona.

25

Jexabpb

becena

l"azo06paznoe
COCTOSIHUE BEILIECTBA.
OtHOCHUTENIBHAS
IUIOTHOCTb T'a30B.
Crioco06s1 cobupanus
ra3oB: METO]I
BBITECHEHHS BO3/IyXa
1 METOJI BBITCCHCHHUS
BOJIBI.

YyeOHbIil
KaOuHET

becena.
Penrenue 3agau.

26

Jexabpb

JlaboparopHas
pabota

Kucnopon —
XUMHYECKHUM 3JIEMEHT
U TIPOCTOE BEUIECTBO.
JlaGopaTopHas pabota
Ne3: «Ilomyuenue
KHCIIOpo/ia
pa3ioKeHUuEM
IepMaHraHaTa Kajuus,
nepoKkcuIa
BOJI0POJIa.

YyeOHbIil
KaOuHET

Jlaboparopnast
paboTta

27

SluBapp

IIpakTrueckas
pabota

HccnenoBaHue
(bUBUIECKUX U
XHUMHYECKHUX CBOMCTB
KHCJIOPO/Ia.
Pacno3naBanue
KHCJIOPOJIa.
JIeMOHCTpalMOHHbIE
AKCTIEPUMEHTHI.
«Omnpenenenue
COCTaBa BO3yXay.

VYyeOHbIil
KaOuHET

TBopueckas
pabora

28

SIuBapp

JlaGopaTopHas
pabota

Bonopon -
XUMHUYECKUN DIIEMEHT

VYyeOubIil
KaOuHET

TBopueckas
pabota

28




U TIPOCTOE BEUIECTRBO.
JlaGopaTopHas pabota
Ne5 «llomyuenue
BOJIOpOJa B
nabopaTopuu U
HCCIIeIOBaHUE €T0
CBOMCTB.
PacnioznaBanue
BOZIOpOJA

29

SuBapp

[ToBTOpEHME M
3aKpeIiCHUue

Crioco0sI mostyueHust
BOJIOpOJIa B
MPOMBIIIJIEHHOCTH.
Bonopoa — tornuso

Oymaymuiero.

YueOHBIN
KaOuHET

TECTUPOBAHUE

30

SAuBapb

[IpakTyeckas
pabota

3anuTa MpoOeKTOB MO
teme: «l'azoo0pa3Hoe
COCTOSTHUE BEIIECTBA»

YyeOHbIil
KaOuHeT

[IpakTnueckas
pabota

BemecTBa BOKpyr
HaC

YyeOHbIil
KaOuHeT

31

deBpaib

Bbecena c
DJIEMCHTaMUu
nabopaTopHOU
paboThI

Knaccudukamms
BEIIECTB: MPOCTHIE U
CIIOKHBIC BEIICCTBA:
HEOPraHUYeCKue 1
OpraHu4ecKue
BCIIECTBA.
JlaGopaTopHbIii
OIBITNe2
«PaznoxeHne BOJbI
OJI NeCTBUEM
3JEKTPUUECKOTO
TOKa.

YueOusIit
KaOuHET

Bbecena
JlaGopaTopHblii
MPaKTUKYM

32

deBpanb

becena c
aJIeMEHTaMu
nabopaTopHOU
paboTHI

Oco0rle cBOMCTBA
OpPraHHYECKHUX
BEIIIECTB.
O6nHapyxeHnue
KpaxMmaja B
OpPraHHYECKHUX
BEIECTBAX MPH
MTOMOIIIN pacTBOpa
Wona. Jlomamaui
AKCIIEPUMEHT.

YyeOHbIit
KaOuHeT

Bbecena
JlaGoparopublit
MIPAKTHUKYM

33

deBpaib

JlaGopaTopHbI
Y IPaKTUKYM

Nupukaropsl.
MN3meHnenue okpacku
WHJUKATOPOB B
Pa3JINYHBIX CpeaaXx.
JlaboparopHast paboTa
Ne 3 «Onpenenenuie
pH pasnuusbIX cpen»

YyeOHbIil
KaOuHeT

JlaGopaTopHbIii
MPaKTUKYM

29




34

deBpanb

JlaGopaTopHsl
1 IPaKTUKYM

Hccnenosanune
BOJTHOH cpensl
pacTBOpPOB  COABI,
YKCYCHOM KHCJIOTHI,
MOIOIIUX CPEJICTB.

YyeOHBbIi
KaOuHeT

JlabopaTopnas pabora
Ne 4.

35

®deBpanb

becena

[Tpobnema
0e30macHoro
HCIIOJIb30BaHMS
BEIIECTB U
XUMHUYECKHUX PEaKIIHii
B [IOBCETHEBHOU
JKA3HH.

YyeOHbIi
KaOuHET

Bbecena

36

deBpaitb

Jlexus

TokcuyHble, roproune
U B3pPBIBOOIIACHBIE
BelecTsa. beitoBas
XUMUYECKas
I'PaMOTHOCTS.

VYyeOubIil
KaOuHET

Jlexuus

37

deBpaiib

Kongepenmus.
[IpencraBnenu
€ IPOEKTOB.

3ammuTa MpoeKTOB U
HCCICIOBAHUN  TIO
TeMe  «BemecTBa
BOKPYT Hac»

Y4eOHBIN
KaOuHEeT

[TpakTyeckas
pabota

XuMH4YecKmne
peakuuun

VYyeOublil
KaOuHET

38

deBpainb

becena c
3JICMCHTAMNU
HKCIIEPUMEHTA

CkopocTh
XUMHYECKON PEaKIUU.
HccnenoBanue
BITMSTHUSI PA3JIMYHBIX
(hakTOpoOB Ha CKOPOCTH
XUMHUYECKUX PEAKLUU.

YyeOHbIi
KaOuHeT

becena
HaOJIIOIEHNE

39

deBpanb

JlaGopaTopHbI
U IPaKTUKYM

DIIEKTPOIUTHYECKAS
JTUCCOIUAITUS.
DIIEKTPOJIUTHI U
HEDJICKTPOJIUTHI.
Uccnenoanue
ANEKTPONPOBOIHOCTH
BemecTB. Ciiadbie 1
CUJIbHBIE
AJIEKTPOJIUTHI.
JlaGopaTopHble
ombIThI Ne 3.4,
3aBUCHUMOCTh
ANEKTPONPOBOIHOCTH
pPacTBOPOB CHIIBHBIX
3JEKTPOJIUTOB OT

YyeOHbIi
KaOuHEeT

JlaGopaTopHBbIit
[PaKTUKYM

30




KOHIICHTPAIIUH HOHOB.
CuiibHbBIE U CIIa0BIe
AJIEKTPOJIUTHI.

40

deBpaitb

[IpakTnueckas
pabota

3aBUCHUMOCTD CTETMIEHU
JUCCOLIUAIIUHU OT
pa3IUyYHbIX (PAKTOPOB
(KOHLIEHTpaIH
ANEKTPOJINTA,
TEeMIIEpaTyphl).
[IpakTryeckas pabora
Ned «Onipenenenue
KOHIIEHTPAIIUU COJTU
o

YueOusIit
KaOuHET

[IpaxTrnueckas
pabora

AJIEKTPOIIPOBOTHOCTH
pacTBopay.

41

Maprt

JlaGopaTopHas
pabota

KauecTBenHsbie
peaxkuuu Ha
Ba)KHEHIITE KATHOHBI
1 aHHOHBI

YyeOHbIil
KaOMHET

JlaGopaTopHbIii
MPaKTHKYM

42

Maprt

[IpakTnueckas
pabota

Pemenue
AKCTICPUMEHTATBHBIX
3amaq Ha
oOHapyKeHHe
BaXXHEHIITNX KaTHOHOB
i AHHMOHOB B
pacTBopax.
[IpakTruueckas padora
No5 «Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1auy»

YyeOHbIil
KaOuHET

[IpakTyeckas
pabora

43

Mapt

Kondepenmms.
3amuTa
MIPOEKTOB

3ammra npoeKToB O
TeMe: «XUMHUYECKHE
peaKInm

YueOusIit
KaOuHEeT

IIpakTnueckas
pabora
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44

13

HeMeTaJsIbI M HX
COeIUHEeHU A

YyeOHBbIi
KaOuHeT

44

Mapt

becena c
3JIEMEHTAMU
MOJICTUPOBAHU
S

SIBiIeHME ATIOTPOIIUH.
AnnorponHsie
MOIH(HUKAITIN  CepPBI,
kucnopona, ¢ocdopa,
yriaepojaa U KpeMHHUS.

VYyeOublil
KaOuHET

becena,
MOJIEIIMPOBAHUE

45

Mapt

becena c
dJIEMEHTaMH
XHMHYECKOT'0
3KCIIEpUMEHTA

I'amoreHsr.
buonornueckas ponb
COCIUHCHUI
raJIoTeHOB.
TokCcHIHOCTH
raJIorTeHOB.
JlemoHcTpanus:
N3yuenue
(bu3HUYECKUX U
XHUMHYECKHUX CBOICTB
xJjopa.

Y4eOHBIN
KaOuHET

Onpoc
HaO0II0ICHUE

46

Maprt

JlaGopaTopHas
pabota

IIpumenenue
raJloTeHOB U UX
COEJIMHEHUH B OBITY U
IPOMBIIIJICHHOCTH.
JlaGopaTopHas pabota
«Ka4eCTBEHHOE
orpeJieieHue
TaJIOT€HUIOBY.

VYyeOHublIil
KaOuHET

JlaGopaTopHbIii
MPaKTHKYM

47

Mapt

I'pynmoBas
nabopatopHas
pabota

Uccnenosanune
CBOMCTB CEPHOU U
a30THOU KHCJIOT.

Y4eOHBIN
KaOuHEeT

TBopueckas
pabora

48

Maprt

JlaGopaTopHas
pabota

AMMHAK: cIoCOOBI
MOJTy4eHUS,
HUCCIEIOBAHUE

YyeOHbIi
KaOuHEeT

JlaGopaTopHbIit
MPAKTHKYM

buznUeCKuX u
XUMHYECKHUX CBOMCTB.
JlaboparopHas paboTa
No6 « U3yuenue
CBOICTBA aMMHUAaKa.

49

Mapt

JlaboparopHas
pabota

Conu aMMOHUSL.
JIaGopaTOpHBIii OIBIT
No 5. «Ob6pazoBanue
COJIE aMMOHMUS».

VYyeOubIil
KaOuHET

JlaGopaTopHBIii
HPaKTUKYM

50

Ampenb

becena

A30THBIE U

dbochopubie
y1oOpeHusl.

YyeOHbIil
KaOuHeT

becena

o1

Amnpenb

IIpakTueckas
paborta

Annotponust
yriepoja: anmas u
rpadur.

VYyeOHbIi
KaOuHET

MopnenupoBanu
e
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52

Anpenb

Jlexusa

Kpemuuii u ero
COEJIMHEHUS.

YyeOHBbIi
KaOuHeT

MYJIBTUIIPE3ECHT
anusa

53-
54

Arnpenb

Kpyrusbiii cron
IIpakTnueckas
paborta

Munu-uccie10BaHuA
0 TEME

«HemeTtamie

[IpakTnueckas
pabota

MeTtaniasl M UX
CoeIUHEeHU ST

55

Anpenb

JlaGopaTopHas
pabota

Hccnenosanune
(hU3UYIECKUX CBOMCTB
METaJIIOB.
JIabopaTOpHBIil ONBIT
No6«Omnpenenenue
TEeMIIEPaTyphl
TUTABJICHUS U
KpUCTAITU3AIUN
MeTaa

YyeOHbIi
KaOuHeT

JlaGopaTopHbIit
MPAKTHKYM

56

Anpenb

JlaGopaTopHas
pabora

[llenounsie u
LIEJI0YHO3EMEIIbHBIE
METaJlIbI —
0COOCHHOCTH
(hUBUYECKUX CBOWCTB,
BBICOKAsI XUMHYECKasI
AKTUBHOCTb.
BzaumopeiicTBue ¢
BOJIOM ¢ 00pa3oBaHUEM
mestoueit. O6aacTu
MIPUMECHEHHS.
JlaGopaTOpHBIi OTBIT
Ne 7
«BzanmopeiicTBue
HU3BECTKOBOI BOJIBI C
YTJICKUCITBIM Ta30M.

YyeOHbIi
KaOuHeT

JlaGopaTopHBbIit
MPAKTUKYM

57

Arnpenb

JlaboparopHas
pabota

AnroMuHUI.
Jloka3aTenbCTBO
aM(pOTEPHOCTH OKCHIA
u TUAPOKCUIA
amroMunus. [Ipnunna

VYyeOHbIil
KaOuHEeT

JlaGopaTopHBIii
HPaKTUKYM

MaJIOl aKTUBHOCTHU
AJTIOMUHUS.
JIaGoparopHas paboTa
No7 o onpeneneHuto
amM(pOoTepHOCTH
COCIUHEHUN
ATIOMUHUS
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Anpenb Jlexkuus ¢ Keneso u ero craBbl | Y4ueOHBIH Jlexuus ¢
3JIEMEHTaMU (cTanm, uyryH). KaOUHET dJIEMEHTaMU
1a00paTOpHOT J1a60paTOPHbIit OMBIT 1a00paTOPHOTO
58 0 MpaKkTUKyma Ne 8 «OKHCIEHHE IpaKTUKyMa
’Keljle3a BO BIIAKHOM
BO3JIYXEM.
Arnpenb Jlexius ¢ Menap u €€ cIuiaBbl YueOHbIii Jlexus ¢
59 3JIEMEHTAMHU (6p0Hga’ JaTyHb, Kabuhger 3JIEMEHTAMU
1abopaTopHOT MEJIBXHOP). 71a60paTOPHOIO
0 MpaKTUKyMa MPaKTHKyMa
Mait Jlexkuus ¢ Kopposus meramnoB. | YueOHbIii Jlexuus ¢
JJIEMEHTaMH JlaGopaTopHast paboTa | KaOMHET dIEMEHTaMHU
nabopaTtopHor No8 «MccnenoBanme 1abopaToOpHOTO
60 0 NpaKTHKyma BIIMSIHUSI HA CKOPOCTh HpaKkTHUKyMa
KOpPPO3UH Kele3a
pa3IUYHbIX (PaKTOPOB
CpEIbD».
Mait Kpyrasriii cron 3ammTa MUHH - YueOHblii [IpakTnueckas
61- 3aIura MIPOEKTOB IO TEME KaOuHET pabota
62 MIPOEKTOB «MerTaisl 1 UX
COCIIMHEHUS
Pa6ora Han VYueOHbIit [IpakTnueckas
HUTOTOBBIM KaOUHET paborta
HCCIeI0BATENbCKUM
NPOEeKTOM
Mait [IpakTyeckas Odopmnenue YueOnbIii [IpakTnueckas
pabota pe3ynbTaToB KaOWHET paborta
63 HUCCIIEI0BATENbCKOM
NESITSIIBHOCTH B BHJIC
pedepara.
Mait [IpakTrueckas Odopmienue YueOHbIi [IpakTueckas
paboTta pe3ynbTaToOB KaOWHET paborta
64 HCCIIEI0BATENILCKOM
JeSITENbHOCTH B BUJIE
JIOKJIaja.
Maii [IpaxTrnueckas Odopmienue Y4eOHnsblit IIpakTnueckas
pabota pE3yIBTaTOB KaOMHeT pabota
65 HMCCIEIOBATEIECKOM
NESITENIBHOCTH B BHJIE
MYJIbTUMEAUHHON
MIPE3CHTAINH
Mait [IpakTuueckas [TpaBuna opopmnenus | YucOHbIH [IpakTrueckas
pabota TEKCTOBBIX KaOMHeT pabota
66 JOKYMEHTOB:
CTpYyKTypa pedepara,

BCTaBKa HyMEpaluun
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CTpaHul, CO3AaHUC
OT'JIaBJICHUSA B
TEKCTOBOM NOKYMCHTC,
CITMCKa
HCITIOJIBb30BaHHBIX
HMCTOYHHKOB.

Maii [IpakTuueckas 1 | Co3nanme YyeOnbrii [IpakTrueckas
pabora MYJIBTUMEAUITHOM KaOWHET pabora
MIPE3CHTAIUH,
BKJIIOYAIOIICH TEKCT,
n300pakeHus,
rpaduKu, aHUMAITHIO,
3BYKOBOE
COITPOBOJK/ICHUE.

67

3 | MroroBas
KOH epeHIIUS

Maii [IpaxTrueckas 2 | [ly6nuunoe Y4eOHnsblit [IpakTrueckas
pabota BBICTYIUICHHE Ha KaOMHeT pabota

TpuOyHe.

68-
69

Mait [IpakTrueckas 1 | IlogBenenue utoroB. | YueOHbII [IpakTnueckas

70 pabota KaOMHeT pabota

OpraHu3anuoHHO-NeAATOrHYeCKHE YCJIOBHS Pealu3alu NporpaMmmbl

[lenaror  JOMOMHUTENBHOrO  OOpa3oBaHUs, PEATU3YIOUIMH  JAaHHYIO
porpaMmy, JA0JKEH UMETh BbICIIee TpodeccuoHaIbHOe 00pa30BaHUE WM CPEHEE
npodeccruonansHOe 00pa3oBaHue B 001aCTH, COOTBETCTBYIOMIEH MPODUITIO KPYKKa,
0e3 mpeabsIBICHUS TPEOOBAaHUH K CTaXKy pabOThI, 1100 BhICIIee TPODHECCHOHATBHOE
o0Opa3oBaHue WM cpeaHee mpodeccroHanbHOe 00pa30BaHME U JTOMOJIHUTEIHHOE
npodeccuoHaIbHOE 00pa30BaHKE 110 HAMPABICHUIO

«O0pa3oBaHue U TeJarorukay 6e3 mpenbsIBIeHUus TPEOOBAHMM K CTaXy pabOTHI.
MarepuaibHO-TEXHHUYECKOE O0ecliedeHre peau3aluy NporpaMmbl.
VYyeOnblii kKabUHET, MeOelb, COOTBETCTBYIOIIAS BO3PACTHBIM OCOOEHHOCTSIM
neren 14-16 ner.
JleMOHCTpalMoOHHbIE  TaOJUIBl:  TaOJWIBI  MOCTOSHHOTO  SKCIIOHUPOBAHUS:
«Ilepunonnueckas cucteMa xumuieckux 3ymemerToB .M. MenneneeBay, «Tabauia
pacTBOPUMOCTH KHUCJIOT, OCHOBaHUM, COJEH B BOAE M Cpela pPacTBOPOBY,
«IONEKTPOXUMUUYECKUN Pl HampsbDKeHU MetauioB», «lIpaBuina TEXHUKH
Oe3omacHOCTH B KaOuHere xuMum», «lIpaBuna mo TexHuke O€30MaCHOCTH TIPHU
paboTe B XuMHU4YeCKoM KabuHeTe», «OKkpacka HHIUKATOPOB B PA3IUYHBIX CPEIaxy.
XUMUYECKUE PEAKTHUBBI U MATEPHUAIIBI.
Hawnbonee yacTo ucnonb3yemMble peakTUBBI U MATEPUAIIBI:
— TMPOCTHIE BEMIECTBA - MENlb, HATPHM, KAIbLHM, aTIOMAHWNA, MarHui, >eJe30,
IIUHK, cepa, CBUHEIL, TUTUH, hocdop KpacHbIi, OpoM, oA, Yyroib, TpaduT;
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okcunbl — meau (1), kaneuus, sxenesa (I11), maraus, marpanna (IV), 6apus;
KHUCJIOTHI - COJISIHAsA, CEpHasi, a30THAS;

OCHOBAHUS - TUJIPOKCUJT HATPUS, Kaiablus, Oapus, kanus, meau(ll), amomunus,
25%-HbIi1 BOJIHBIM pacTBOpP aMMHUAKa;

conu - xjopuasl HaTpus, meau (II), sxenesa (I11), 6Gapust, Kaaplysl, ATFOMUAHMS,
aMMOHMUS; HUTPAThI Kaliud, HaTpud, Kaiubuus, cuHna (I1); cynsdarsr menu (1I),
xenesa (II), amomMuHMsA, aMMOHUS, Kalusl, KaJbliusg OpOMU U CUJIUKAT HATpPHS;
kapOonatel Hatpusi, menu (II); amerar cunna (II); mpamop, Mmen, mManaxwur;
NEepMaHraHaT KaJus;

OpraHUYeCKUE COEAMHEHUS - Kpaxmall, TJIUUIEPUH, YKCyCHas KHUCIOTa,
dbeHondTanenH, JTaKMOU, TJIIOKO03a, caxapo3a, dopmansaerun 40%, crompr,
deHom.

XumMuueckast 1abopaTtopHasi ocya, anmapaTsl U MPUOOPHI.

npuOOPHI sl pabOTHI C Ta3aMU - TIOJTy4eHUEe, COOUpaHue;

anmapaTbl ¥ IPUOOPHI 1JI OMBITOB C KUIKUMH U TBEPABIMHU BEIIECTBAMHU -
(uIbTpOBaHKE, KPUCTATUIM3ALMS; IPOBEICHUE PEAKIIMI MEXy TBEPIbIM
BEIIIECTBOM M JKHJIKOCTBIO, JKUJIKOCTBIO U JKHUJIKOCTHIO, TBEPJIIMU BEIIECTBAMU;
puOOPHI JIsl H3yUEHUS TEOPETUUECKUX BOIIPOCOB XUMUU - WILTIOCTPAITUS
3aKOHA COXPaHEHHMsI MacChl BELECTB, JEMOHCTPALUS FIEKTPOIPOBOJIHOCTH
PacTBOPOB;

U3MEpUTEIbHbIE M HarpeBaTelbHble MPUOOPHI (Cyxoe roprovee), paziuyHbIe
PUCTIOCOOJICHUS JIJ1s1 BBITIOJTHEHUS OMBITOB;

NPOOUPKU CTEKIITHHBIC; KOJObI KOHUYECKHE; CTaKaHbl CTEKJISHHBIC, MAJIOYKU
CTEKJIIHHBIEC; BOPOHKA CTEKJISIHHAS;

IpOOKU PE3UHOBBIE;

AepKaTenu A IpoOUpOK;

ITaTUB J1a0OpaTOpPHBIA; IITAaTUB JJIsg NPOOUPOK; 9. GUIBTPBI pa3HbBIX
JTMaMETPOB;

CIIMYKH, JTYYHUHBI, CBCUKU.

Texnnuyeckue cpeacTsa 00y4eHUs

— KOMIIBIOTEP
— MYJbTUMEIUA MPOEKTOP

— 1u@poBble MUKpOCKOMBI 10 miT.

— 1u$poBbIe JTA0OPATOPUH IO XUMUU 2 TIIT

— 9KpaH AJsl o0ecrieueHus: fe30nacnoz2o mpyoa B KaOMHETE XUMUU UMEETCS:
— TPOTHUBOINOYKAPHBIN UHBEHTAPH;

— amnTedka ¢ HA0OpOM MEJUKAMEHTOB U MEPEBSI30UHBIX CPE/ICTB;
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HHCTPYKIHHU 110 ITpaBUJIaM 0e30ITacCHOCTH AJI1 yH4aIllIuXxcCs B KaOWHeTe XUMHH,
110 TEXHUKE 0€30IacHOCTH IIpH IPOBCACHHUHU XUMHUUYCCKUX OIILITOB;

KypHaJ PErUCTPAIIMN HHCTPYKTaXKa MO MPaBUJIaM TEXHUKH 0€30MacHOCTH.

OHeHO‘lHLIe H METOAUYECKHUE MaTepualbl.

I[JBI OHGHO‘{HOP'I CHCTCMBbI O6paSOBaT€HBHOFO nmponeccca I110 IporpamMme

HCIIOJIB3YIOTCA CIICAYIOINUEC BUABI KOHTPOJLA:

- MpEeIBapUTEIbHbBII KOHTPOJIb (ITPOBEPKA 3HAHUU ydaluxcsl Ha
HavyaJIbHOM 3Tane ocBoeHus [IporpaMMbl) — BXOIHOE TECTUPOBAHMUE;

~ TEKYUIUH KOHTPOJIb (B TEYEHHE BCEro CpOKa peau3aluu
[Iporpammei);

- UTOTOBBIM KOHTPOJIb (3aKJIIOYUTEIbHAS NPOBEPKA 3HAHUM,
YMEHUH, HABBIKOB IO UTOram peanuzanuu [IporpaMmer).
Metoanueckoe odecnevyeHue
ObecrnieueHue IIPOTrPaMMBI IPEAyCMATPUBAECT HAIUYHUE

CIEIYIOIIUX METOJIMYECKUX BUIOB MTPOAYKIIUH:

AKpaHHBIC BUJICO JICKIINH;

BUJICOPOJINKHY;

nH(POpPMAITMOHHBIC MAaTEepHAIIbl HA  cailTe, TTOCBSIIIICHHOM JTAaHHOM
JIOTIOJTHUTENBHOM 00111e00pa3oBaTeIbHON IporpaMmme;

MyJbTUMEIUAHbIE HWHTEPAKTHUBHBIC JIOMAIIHHE paOOThl, BbIJlaBaEMbIE
00yJarOIIMMCS Ha KaXXJOM 3aHSITHH.

B kadecTBe METOMWYECKMX MATEPUATIOB TAK)KE MPUMEHSIOTCS Pa3INIHbIE
MyOJIMKAIMKA TI0 XUMHH, METOIUYECKHX pa3pabOTOK M IJIAaHOB KOHCIIEKTOB
3aHATHH; METONWYECKMX YKa3aHUHW W PEKOMEHIAIMi K MPaKTHYCCKUM
3aHATHSIM.

MeTonpl, B OCHOBE KOTOPBIX paCIIONIAraeTCs YpPOBEHb JCSITEIBHOCTH
YUaAIIIXCS:

UCCIIEZIOBATEIBCKUN — CAaMOCTOSITENbHASI TBOpUECKas paboTa yJamuxcs;
PENIPOIYKTUBHBIA — ydYaluecs BOCHPOM3BOMAT TIOJIYyYEHHBIC 3HAHUS M
OCBOEHHBIE CITOCOOBI ACSITETLHOCTH;

O00BSCHUTETHHO-WILTIOCTPATUBHBI — JIETH BOCIPUHUMAIOT M YCBAaWBAIOT
TOTOBYIO WH(OPMAITHIO;

YaCTUYHO-TIOMCKOBBIM — ydacTHe JeTel B KOJUICKTUBHOM IIOHMCKE, peIIeHUE
MIOCTaBIICHHON 33J]Ja4ll COBMECTHO C II€JarOroM.

MeTonbl, B OCHOBE KOTOPBIX JIEKUT CIIOCOO OPTaHU3AIINN 3aHSITHS:
HATJISAIHBIN  (TOKa3  MYJIbTUMEAUNHBIX  MaTepuajoB, WLIIOCTPAIUH,
HaOII0/IeHUE, 1TOKa3 (BBITIOTHEHKE) TTeIaroroM, padora mo oopasity u ap.);
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— MpaKTUYECKU# (BBIMOIHEHUE pa0OT MO HHCTPYKIIMOHHBIM YEPTEKAM,

— CcXeMaM H Jp.);

— CIJIOBECHBIH (YyCTHOE U3JI0XKEHHUE, Oecena, pacckas, JeKIus U T.1.).

— Mertoapl, B OCHOBE KOTOPBIX JIEKHUT (OpMa OpTraHU3alUU JEATEIbHOCTH
oOyuaromuxcst Ha 3aHsaTUsX. llpu ocymiecTBieHnn 00pa30BaTEIbLHOTO
nporecca MPUMEHSIOTCS CIIEAYIOLINE METO/IbI:

— MpoOJIEMHOTO  M3JO0XKEHHs,  HCCIeNOBAaTENbCKHA (A1 pa3BUTHUS
CaMOCTOSATEITLHOCTH MBIIIUICHHS, TBOPYECKOTO TMOJXOJa K BBITIOTHAEMOMN
pabore, UCCleI0BaTENbCKUX YMEHUN);

— OOBSICHUTENBHO-UUTFOCTPATUBHBIN (1711 (hopMHUpoOBaHUsS 3HaHUM U 00Opasa
NEeNCTBUN);

— penponyKTuBHBIA (M1 (GopMUpOBaHUS yMEHHI, HABBIKOB M CIOCOOOB
JeSTENbHOCTH);

— CIJIOBECHBIN - paccka3, oO0BsICHeHHe, Oecena, JieKIus (11 HOopMUPOBAHUS
CO3HaHMUS);

— CTUMYJIUpPOBaHUA (COPEBHOBAHUS, BHICTABKH, MOOIIPEHUS).

KAJIEHJAPHBIN YUEBHBIN I'PA®UK

Ne Pexxum nesitenbHOCTH JlononHuTeNnbHas 0011e00pa3oBaTenbHas
oO1iepa3BuBalolas nporpamma
€CTECTBEHHO- HayYHOH HaIPaBIE€HHOCTH
«HccnenoBarenbckast
Y IIPOCKTHAs
NS TEIEHOCTD
10 XUMHUU
Hauano yyeGHoro roga 2 ceHTa0ps
[IponomKUTETLHOCTh YU€OHOTO 36 yueOHbIX Henelb
nepuoa
3. [IpomomkuTenbHOCTh yaeOHOH 5 nHel
HeJleIH
4. |IleproaMYHOCTH Y4€OHBIX 3aHSATHI 2 pasa B HEJEJIO
S. KonngectBo uacos 72 yaca
6. OxkoHyaHue y4yeOHOTO Toaa 31 mas
7. |Ilepuon peanu3zany NporpamMmbl 01.09.2024-31.05.2025

BocnurarennHas padora
BocnutaTenbHblli KOMIIOHEHT OCYILIECTBIISIETCS IO CJEAYIONIUM HampaBiICHUSIM
OpraHU3aIMy BOCIIMTAHUS U COIUATIA3AIIMN 00YyUYarOIIXCS:

1)  rpaxkIaHCKO-ATPUOTHYECKOE;
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2)  HPaBCTBEHHOE M JyXOBHOE BOCIMTAHHC;

3)  BoOcCHHMTaHHWE MOJOKUTEIBHOIO OTHOIIICHHUS K TPYAY U TBOPUECTBY;

4)  WHTEJICKTYyalbHOE BOCIMTAHUE,

5)  3mopoBbecOeperaromniee BOCIUTAHKUE,

6)  npaBOBOE BOCIHUTAHHUE M KYJIbTypa 0€30I1aCcHOCTH;

7) BOCIIUTAHUE CEMENHBIX [IEHHOCTEM;

8)  ¢opMupoBaHHEe KOMMYHHKATHBHOW KYJIBTYpPbI; 9) 3KOJIOrHYECKOE

BOCIIUTAHUE.
Lens — popmupoBaHre rapMOHUYHOMN JIMYHOCTH C IIUPOKUM MHUPOBO33PEHUECKUM
KPYro30pOM, C CEpPbE3HbIM Oara)koM TEOPETUYECKUX 3HAHMM M NPAKTUYECKUX
HAaBBIKOB.
Hcnonb3yembie GopMbl BOCIUTATENBHON PaObOThI: BUKTOPHHA, YKCKYPCHH, UTPOBBIC
MPOrpaMMBbl, TUCITYTHI.
Meroasl: Oecena, MHUHU-BUKTOpHHA, HAOJIOJEHUS, CTOJKHOBEHHS B3IJISIZIOB H
MO3ULINH, IPOEKTHBINA, TOUCKOBBIM.
[InaHnupyeMblii pe3yabTar: MOBBIIIEHHE MOTHUBALIMM K TE€ATPAIbHOMY HUCKYCCTBY H
JUYHOCTHOMY Pa3BUTHIO; CHOPMHUPOBAHHOCTh HACTOMYUBOCTH B TIOCTHKCHHH 1IETH,
CTPEMJIEHUE K IOJYYEHUIO KAa4ECTBEHHOIO 3aKOHUYEHHOIO pE3YJIbTaTa; YMEHHE
paboraTth B KOMaHje; CHOPMHUPOBAHHOCTh HPABCTBEHHOI'O, MO3HABATEIBHOIO U
KOMMYHHUKATHUBHOT'O MOTEHIIMAJIOB JINYHOCTH.

KanenaapHuplii JIaH BOCIIUTATEIbHO PadoThI

No HasBanue meponpustus, Hanpasnenus ®dopma Cpoku
n/m coObITUA BOCTIUTATEIILHON paOOTHl | TIPOBEACHUS | TPOBEICHHUS
1. Wuctpykraxx mno TexHuke| be3zomacHocTh u 310poBbIi | B pamkax CeHTs0pb

0€e301acHOCTH IIpU paboTe ¢ 00pas KU3HU 3aHATHHA

KOMITBIOTEPAMU

POOOTOTEXHHUECKUM

KOHCTPYKTOPOM, ImpaBujia
INOBCACHHA HA 3aHATHAX

2. | becena o coxpanenuu I'paxnancko- B pamkax CeHTs0pb
MaTepHalbHbIX IIEHHOCTEM, NaTpUOTHYECKOE 3aHATHNI Mai
6epe>KHOM OTHOILIEHUHU K BOCIIMTAHUC, HPABCTBCHHOC
000pyI0BaHUIO BOCIIUTaHHE

3. 3anmTa MpoeKTOB BHYTPHU HpascTBenHoe Bocniutanue, | B pamkax OKTs10pb
CPYIIIIBI TPYZAOBO€ BOCIIUTAHUE 3aHATUN Mau

4, VYyacTue B COpeBHOBaHUSIX Bocnuranune B pamkax OKTs10pb
Pa3IU4YHOIO YPOBHSI WHTEJUICKTYaJIbHO- 3aHATHH Mai

IMMO3HAaBAaTCJIbHBIX UHTCPCCOB

5. becena o mpaznuuke «/leHp I'paxxnancko- B pamkax ®deBpaiib
3amuTHUKA OTeyecTBa» MaTpUOTHYECKOE 3aHATUN
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HPaBCTBEHHOE U JYyXOBHOE
BOCITMTAHHE; BOCITMTAHUE
CEMENHBIX IIEHHOCTEHN

becena o mpazauuke «8 I'paxxnancko- B pamkax Maprt

MapTa» MaTpUOTUIECKOE, 3aHATUN
HPaBCTBEHHOE U JYXOBHOE

BOCITMTAHHE; BOCITMTAHUE
CEMENHBIX IIEHHOCTEHN

OTKpBITBIE 3aHIATHS IS Bocnuranne B pamkax Jexabps,
poaurenen MOJIOKUATEIIBHOTO 3aHATUHU Mai
OTHOILEHUS K TPYAY U
TBOPYECTBY;
MHTEIJIEKTYaJIbHOE
BOCITUTAHMUE;
¢dbopmupoBaHue
KOMMYHUKaTUBHOMN
KYJIbTYpbI

Nupopmannonnoe odecneyenue nporpaMmmbl UHTEpHET-pecypcebl:

http://djvu-inf.narod.ru/ (anexkTpoHHas OMOIHMOTEKA)

http://ru.wikipedia.org/ (cBoOOaHAS SHIUKIOIEIHS );
http://www.dutum.narod.ru/element/elem00.htm (Paccka3sr 06 a;meMenTax)
http://www.himhelp.ru/ (ITonHbI#i Kypc XuMH)

http://chemi.org.ru/ (YueOHuK XuMunN)

http://home.uic.tula.ru/~zanchem/ (3anumarenbHass XUMHS)
http://www.hemi.nsu.ru (OcHOBbI XUMHHU: 00pa30BaTEIbHBIA CAWT IS
IIKOJIBHUKOB U CTYIEHTOB)

http://webelements.narod.ru (WebElements: OHJIAITH-CTIPaBOYHUK
XUMHYECKHUX IJIEMEHTOB)

http://belok-s.narod.ru (bemok 1 Bce 0 HeM B OMOJIOTMH U XHUMUH)

http://all-met.narod.ru (3annMaresabHast XUMUS: BCE O MeTalIax)
http://experiment.edu.ru (Kommekmust «EcTecTBeHHOHAYYHbBIC
HKCIEPUMEHTBI»: XUMMUS )

http://schoolchemistry.by.ru (IllkonsHas XuMust)

http://adalin.mospsy.ru - VYBnekaTelbHas XUMHs. 3aHHUMATEIbHAS XHUMUS
OIBITHI. 3aHMMATENIbHAS XMMUS I MaJbIiieii. 3aHMMaTelbHas XUMUS IS

JeTel. 3aHuMaTelbHas XUMUS B JIOMAITHUX YCIOBUAX. OTBITHI IO XUMUH JIJIS
neteit. OnbIThI 10 XUMHUH JoMa. OIBITHI 110 XUMUHU B JIOMAIIIHUX YCIIOBHUSX.
http://allmetalls.ru - 3anumarenpuas xumus: Bece o MeTanax

Cnmcok TuTepaTypshl:
HopmartuBHbI€ IPaBOBBIE aKThI

1. ®enepanwhbiii 3akoH «O6 oO6pazoBanuu B Poccuiickoit denepanuny ot
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29.12.2012 Ne 273-®3.

2. Yxa3 Ilpesuaenta Poccuiickoit ®enepammu «O Mepax M0 peanusaiuu
roCy/1apCTBEHHOW MOJIUTUKH B 00s1acTh 0OpazoBanus u Hayku» oT 07.05.2012
Ne 599

3. VYka3 IIpesunenta Poccuiickoit deneparmu «O MeponpUsITHIX MO peaanu3aiuu
roCcyJapCTBEHHOU colralibHON noauTtukm» ot 07.05.2012 Ne 597.

4. Pacnopsbxenue [IpaBurenscta PO ot 30 nekadps 2012 r. Ne2620-p.

5. TIpoekT MEXBEJOMCTBEHHOM TMpOrpaMMbl Pa3BUTHUS  JIOMOJHHUTEIBHOTO
oOpasoBanus jereit B Poccutickoit deneparuu 10 2020 roaa.

6. Ilpukaz MunucrepctBa mnpocBemenus PD or 09.11.2018 r. Ne 196 «O6
yrBepkaeHun llopsizka opraHu3aliuu M OCYIIECTBICHHUS O0Opa30BaTEIbHOM
JESITENBHOCTH T10 IOTIOJIHUTENbHBIM 0011e00pa30BaTeIbHbIM pOrpaMMamy. 7.
[TocranoBnenue [ 1aBHOro rocy1apCTBEHHOr0 CaHUTapHoOro Bpaya PO or

04.07.2014 N 41 «O6  yrBepxknenun  CanlluH 2.4.4.3172-14

«CaHUTAPHOAIUJIEMUOJIOTHYECKUE TPeOOBaHUS K YCTPOMCTBY, COJECPNKAHUIO H

OpraHU3alliyd PeXuMa paboThl 0OPa30BATENIbHBIX OPraHU3alUA JTOTTOJTHUTEIBLHOTO

oOpa3oBaHusl IeTen».

Jiist meniarora JIONOIHUTENLHOTO 00pa30BaHMS:
1. http://kontren.narod.ru - nadpopMariMOHHO-00pa30BaTEIbHBIN CAlT IS TEX,
KTO HM3Yy4aeT XUMHIO, KTO €€ MPEenojaeT, JJisi BCEX KTO HHTEPECyeTcs

XUMUEH.
2. http://www.alhimik.ru/ - Anxumuk - OJMH W3 JyYIIUX CaAHTOB
PYCCKOSI3BIYHOTO XUMHUUECKOro IHTepHEeTa OpUEHTUPOBAHHBIN Ha YUUTEIIS

Y YYCHUKA, PETOAABATENsI U CTYACHTA.
3. http://www.hij.ru — Xumus u Xuzap - XXI Bek (Hay4HO-TIOMYJISIPHBINA
JKYpHAJI JIJIsl BCeX, MHTEPECYIOMINXCS XUMHUEH )

4. MWccnenoBarenbckas JaearenbHocTh // IlpakThka aJaMHUHUCTpPaTUBHOU
pabotsl B mikoie, 2005. Ne 4. C. 52.
5. Jlebenesa C.A., Tapacos C.B., Buktopos FO.M.

DKCnepuMeHTAIbHAsS M MHHOBAIMOHHAS JeATENbHOCTh // HaydaHo-
npakTHuecKkuid KypHan «3aByu», 2000. Ne 2. C. 103-112. 6.
JleontoBuu A.B. MHccnepgoBarenbckasi AEATENbHOCTh yUAIIUXCH.

Coopnuk crareit. — M.: Uzmaaue MI'JIJ] (FO) T, 2003.

7. ®aitn T.A. UccnenoBarenbckuil moaxoa B ooyudeHuu // Jlydime CTpaHUITBI
negarorudyeckoit mpeccol, 2004 .Ne 3.

8. Xymun A.H., benoBa C.H. [IpoekTHas u uccnenoBaTeabckas ACSITEIBHOCTD B
npoduibHOM 00y4ueHNM // 3aByd. YnpaBieHrue coBpeMeHHoi koo, 2006. Ne

4. C. 116-124.
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http://www.alhimik.ru/
http://www.hij.ru/
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9. Yewenr W.JI. WccnemoBaTenbCKWE€ TIPOCKTBI B TIPAKTUKE OOydEHUS.
HccaenoBarensckas aeareabHOCT, Www/direktor/ru

10. Bacunee B. II., Mopozoa P. Il., Kouepruna JI. A. Ilpaktukym 110
aQHAJTUTUYECKON XUMHH: Y4eOH. mocodue /it By3oB. — M.: Xumus, 2000.

> owbh -

— 328 c. 2. I'pocce D., BaiicmanTens X. XuMHS 1S JIFOO03HATEIBHBIX.
OcHOBBI XUMUH U 3aHUMATENbHBIE ONBITHL. ['JIP. 1974, Ilep. ¢ nem. — JI.:
Xumus, 1979.

JUia oOyyaromuxcst U pouTesnei:
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHBINA CAUT IS IKOJILHUKOB)

http://chemistry.narod.ru/ (Mup Xumum)

http://www.alhimikov.net/ (ITone3nas uHpOpMAIUs IO XHMHH)
http://www.xumuk.ru/  (XuMuK.ru - caldiT o XWMHH JJIs YYUTEICH WU
YYEHHUKOB)

[Tomocur B.C. IIpakTHKyM TI0 METOJWKE TPOBEACHUS XHUMHUYECKOTO
skcnepumenTa. M.: [Ipocsemienue. -1996.
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