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HOACHUTEJBHASA 3AIINCKA

Pabouyas nporpamMma coctaBjieHa Ha OCHOBE CJIEIYIOLIMX HOPMATUBHBIX IOKYMEHTOB:
v DenepanbHbIii TOCYIaPCTBEHHBIA 00Pa30BATENBHBIA  CTAHIAPT CPEIHErO OOBIIEro
o0pa3zoBaHMs;
OO0beM yueOHOU Harpys3KH, COTIacHO yueOHOro ruiaHa mkoibl Ha 2023/24 yueOHbli oz,
1 yac B Henenmro. YUUTHIBAsK MPOJODKUTENBFHOCTh yuyeOHOro roaa (34 Henenu), IUIaHUPOBAHUE
cocTaBJIeHO Ha 34 yaca B rof.

Hacrosimas mporpamMma OpHEHTHpPOBAaHAa Ha pacUIMpeHHE 3HAaHUM OOydaroImuxcs B
00JIacT XMMUH, 00OTaleHne MHUPOBO33PEHHUS U HAYYHOTO KPyro3opa, pa3BUTHE MOTHBAIUH
yueHus. B moBceTHEBHON XHM3HM HAac OKpYXaeT OCCKOHEYHOE KOJMYECTBO HATYpAJIbHBIX,
HCKYCCTBCHHBIX MW CHHTCTHUYCCKUX MATCpHUAIOB. HOBTOMY HU3YUYCHUC XHUMHHU HC MOKCT
OrPaHUYMBATHCS 3HAKOMCTBOM C PEaKTUBaMM, a JOJDKHO IIOMOYb yYaIllMMCSl OPUEHTUPOBATHCS
B CJIOXHOM MHPC OKpYXAMHUX YCIOBCKA XHUMHUYCCKUX BCIICCTB U HUX HpeBpaH.[eHI/If/’I.
Kypc HanpaiieH Ha yriy0OjaeHHe U pacIlMpeHue 3HaHUN ydaluxcs, IpuoOpeTeHHbIX B Kypce
xumud. llpukianHas HampaBICHHOCTh Kypca MPEAIoaraeT akTHBHOE BOBIICUCHUE YUAIIUXCS
B IpoOlLlecC aHanMu3a COOBITUH M SBICHUH OKpyXKarolled IeHCTBUTENBHOCTH C LENbI0 UX
0OBSACHEHHUS C HOBI/IHI/Iﬁ HAyKH. B cBs13u ¢ 3TM 00JIBIIIOE BHUMAHHE mnpeanojaracTcsa yaciuTb
OpraHu3alK Pa3HOYPOBHEBON (PENpPOAYKTUBHON, MPOAYKTUBHOM) CAaMOCTOSTEILHON PabOThI
YUEHHKOB C JIUTEPATypHBIMH HCTOYHHMKAMH, (poTorpadusiMu, MarepuaniaMu MEpPUOANIECKON
neJaTd, XMMHUYeCKMMU MarepuanaMu. Ha 3aHsaTuax mnpeobnanarouieid ¢Gopmoi sBiseTcs
JAuainor, OHI/IpaIOIlII/If/'ICﬁ Ha HNIUPOKHUEC MCKIPECAMCTHBIC CBA3H U JKU3HEHHBIN OIBIT ydamuxcs.

CamocrosTenbHas paboTa yYEHUKOB MOXET OBbITh pealn30BaHa IMOCPEACTBOM IOATOTOBKU
MIPOEKTOB (MCCIICIOBATENLCKUX PaboT). B MpakTHYeCKHX IKCIIEPUMEHTABHBIX UCCIICIOBAHUSIX
BaXHOE MECTO NPUHAMJICKUT OpPraHU3alMd MUHH-UCCIIEIOBAHUI OKPYXKAIOIUX IMPEIMETOB
ObITa, IPOTYKTOB ITUTAHUSI.

Mertoasl u cpeacTBa 00y4YeHHMs OPUEHTHPOBAHbI Ha OBJAJEHHE YYaLIUMUCA
YHHUBCPCAJIbHbIMHU y‘~IC6HI)IMI/I HeﬁCTBHﬂMH A crocodaMu ACATCIIBHOCTH, KOTOPLIC ITO3BOJIAT
yJaiuMmcs pa3pabaThiBaTh MPOEKThI, OCYILECTBIATh MOUCK MH(DOPMAIIUK U €€ aHATIHU3, a TaKXKe
O6HII/IX YMGHI/II\/II A1 €CTCCTBCHHOHAYYHBIX AJUCHUINIMH — TIOCTAaHOBKA OJKCIICPUMCHTA,
MIPOBE/IEHUE UCCIIEOBAHUI.

@opMbl OpraHM3alMy MO3HABATEIbHON /esITeJIbHOCTH YJalIUXCsl TOJOUPArOTCS B
COOTBETCTBHUHM C LIETSIMH, COJAEpKAaHHEM, METOAaMU 0OydeHUs, y4eOHBIMU BO3MOXKHOCTSAMHU U
YpPOBHEM C(OPMHPOBAHHOCTH TIO3HABATENBHBIX CIIOCOOHOCTEN yuamuxcs. IIpenmoureHue
oThaercss crueayromuM ¢opmMaMm paboTHI: caMOCTOsITeNbHAsT paboTa HaJ TEOPETHYECKHM
MaTepraioM Mo OOOOILIECHHBIM IJIaHaM JAEATeNbHOCTH; padoTa B Ipynmnax MpU BbINOJIHEHUH
J'Ia60paT0pHI>IX U TMPAKTUYCCKHUX pa60T, BBIITIOJTHCHHUIO  SKCIICPHUMCHTAJIbHBIX SaHaHI/Iﬁ;
yOJINYHOE MPE/ICTaBIEHUE Pe3yabTaTOB UCCIEJOBAHUM, UX apTyMEHTUPOBAaHHOE 0OOCHOBaHUE
U Jap.

Kypc Hauenen Ha npuoOpeTeHne 3HaHUM M HAaBBIKOB, HEOOXOIMMBIX B MOBCEIHEBHON
JKHU3HU TIpH O6paHIeHI/II/I C BCIIIECTBaAMHM. B XO0A€ BBIIIOJTHECHUA Ha60paTOpHI)IX N IIPAaKTUYCCKHUX
pabot y ydanmxcsi GOpMUPYETCs yMEHUE MPABIIIBHO 00paIaThCsl ¢ BeUIeCTBaMU. DTO BaXKHOE
MPaKTUYECKOE yMEHHE HeoOXOoIuMo JI00OMY 4YesoBeKy. BolmonHeHue 1abopaTOpHBIX paboT
pa3BUBAeT yMEHUS HaOMOJaTh M OOBSACHATH XMMHYECKUE SIBICHHUS, CPAaBHUBATH, BBIIEIATH
TJIaBHOE, YCTAHABIIUBAThH MMPUIMHHO - CJICICTBEHHBIC CBSI3H, JeJIaTh 0000IIEHUS, CTIOCOOCTBYET
BOCIIUTAHUIO MHTEpeca K IOJYYEHHIO HOBBIX 3HAaHWH, CaMOCTOSITEIBHOCTH, KPUTHYHOCTH
MBIIIEHUS. BoabImmHCTBO na6opaTopHHx pa60T, npeajaracMbaiX B JaHHOM KYypCE, MOI'yT
BBINOJIHATHCS HEOOBIIMMU TPYIIIAMH YYEHUKOB. DTHM JIOCTUTAETCS U IpyTas Lejlb - HAyYuTh
IIKOJBHHUKOB O6IHI/IM npueMam COBpeMeHHOI\/’I HaquOﬁ ACATCIIBHOCTH, KOJUICKTUBHOMY
TUTAHUPOBAHUIO SKCIIEPUMEHTA, €Tr0 MPOBEACHUIO U 00CYKICHUIO PE3YyIbTaTOB.

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA



YYEBHOI'O MATEPHUAJIA

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K cBOeMy
310POBbI0, K IO3HAHMIO ce0sl:

— OpHeHTalMs OOYydYaloImMXCS Ha JOCTH)KEHHE JIMYHOTO CYAacThs, pPEaTH3alUIo
MIO3UTUBHBIX JKU3HEHHBIX IIEPCIECKTUB, WHUIMUATHUBHOCTb, KPEAaTUBHOCTb, T'OTOBHOCTb U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEJEJICHUIO, CIHOCOOHOCTh CTaBUTh LEJIU U CTPOUTH
YKU3HEHHBIC IUUIAHBI;

— TOTOBHOCTb M CHOCOOHOCTH 00ECTeYUTh ce0e M CBOMM ONU3KUM JOCTOWHYIO JKU3HB B
IIPOLIECCE CAMOCTOATEIbHON, TBOPYECKOU U OTBETCTBEHHOM IEATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH OOYYarOLIMXCSl K OTCTAaMBAaHUIO JINYHOI'O JIOCTOMHCTBA,
COOCTBEHHOI'0 MHEHUS, TOTOBHOCTb U CIIOCOOHOCTH BhIpa0aThIBaTh COOCTBEHHYIO MO3ULIHUIO 110
OTHOIICHHUIO K OOLIECTBEHHO-NMOJUTUYECKHM COOBITHSIM IPOIUIOTO M HACTOSILIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, lyXOBHBIX LICHHOCTEW U JOCTUKEHUM HAlIE CTpaHbl;

— TOTOBHOCTb U CIIOCOOHOCTb OOYYAIOHIMXCSI K CAMOPa3BUTUIO M CaMOBOCIHTAaHHIO B
COOTBETCTBUM C OOIIEUETOBEYECKUMHU LEHHOCTSMU U HIeajJaMH TIpa)KaHCKOro OOIIecTBa,
noTpeOHOCTE B (U3MYECKOM  CaMOCOBEPIICHCTBOBAHHMH,  3aHATHSAX  CIHOPTHUBHO-
03/10pPOBHUTEIBHON J1€ATEIbHOCTBIO;

— TpUHATHE W peaju3alMs LEeHHOcTell 370poBoro M 0Oe3omacHOro obpasa KHU3HH,
Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY H
IICUXO0JIOTMYE€CKOMY 3/10POBBIO;

—  HETPHSITHE BPEIHBIX NPUBBIUEK: KYPEHHUs, YIIOTPEOICHHS aTKOTOJIs, HAPKOTHKOB.

MeTanpeamMeTHblie pe3yabTaThbl 0CBOEHHSI OCHOBHOW 00pa30BaTe/ibHOI NMPOrpaMMbl
NpeacTaBJIeHbI TPeMs IPyNIaMHi YHUBEPCAJIbHBIX y4eOHbIX AeicTBui (YY /).

1. Peryn1siTHBHBbIEe YHMBepcalbHble y4eOHbIe AeiicTBUSA
Yuamuiics HAyYHTCS:

—  CaMOCTOSITEIBHO ONpPENEeNsATh eI, 3a/JaBaTh MapaMeTpbl U KPUTEPHUHU, MO KOTOPHIM
MOYHO OTPEAENUTh, YTO 11eIb JOCTUTHYTA,

— OLEHUBAThb BO3MOJKHBIE TIOCIEACTBUS  JOCTWKEHUS TIOCTABICHHOW 1eNd B
NEeSATeTbHOCTH, COOCTBEHHOW JKM3HM U JKM3HU OKPYXKAIOUIUX JIIOJACH, OCHOBBIBAsICh Ha
COOOpaXKEHHSIX ITUKU U MOPAIIH;

—  CTaBUTh U (POpMYyIHUpPOBATH COOCTBEHHBIE 3a/ladyu B 00pa30BaTEIbHOMN JEATEILHOCTH U
KU3HEHHBIX CUTYalLHIX;

—  OIIEHHUBAaTh PECYpChl, B TOM YHCJI€ BpeMsl U Jpyrue HeMaTepHAIbHBIE PECYPCHI,
HE0OXOIUMBIE JUIS TOCTUKEHHS TIOCTABICHHOH 11eITH;

—  BBIOMpaTh MYTh JOCTHXKEHHUS II€JIM, IUIAHUPOBATh peEIICHUE IOCTaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTEpUAIIbHbIE U HEMATEepUaAIbHbIE 3aTPATHI;

—  OpraHm3oBbIBaTh 3(PGEKTUBHBIM TOHCK PECypcoB, HEOOXOMUMBIX ISl JOCTHIKECHHS
MOCTaBJIEHHOM 11eH;

—  COIOCTABJISITh MOJIYYEHHBIHN pe3ynbTar AesITeNbHOCTH C TIOCTABJICHHON 3apaHee LEeblO.

2. ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Yyauuiics HAyYMTCS:

— HCKaTh W HaXOJUTh OOOOIIEHHBIE CIOCOOBI pEHIeHUs 3ajady, B TOM YHCIE,
OCYILECTBIISATh Pa3BEpHYTHIH HHPOPMAIIMOHHBIM MOMCK M CTaBUTh HA €ro OCHOBE HOBBIE
(yueOHbIe U TO3HABATENbHbIC) 3a/Ia4H;

— KPUTHYECKH OLIEHUBAaTh U HUHTEPIPETUPOBATh HHMOPMAIMIO C Pa3HbIX MO3UIIUMH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHBOPEYHS B HUH(HOPMAIIMOHHBIX HCTOYHHUKAX;



—  HCIOJBb30BAaTh PA3JIMYHBIE MOJECIBHO-CXEMAaTUYECKUE CPEACTBA Ul IIPEACTABIICHUS
CYHICCTBCHHBIX CBA3€H W OTHOLIEHWH, a TakkKe IPOTHUBOPEYMM, BBIABICHHBIX B
MH(POPMAIIMOHHBIX UCTOUHUKAX;

—  HaxOJWTb U IMIPUBOJUTH KPUTUYECKUE apIyMEHTHI B OTHOILIECHUU JEHCTBUM U CYKIECHUN
JAPYroro; CIOKOMHO ¥ DPa3yMHO OTHOCHUTBCS K KPUTHMYECKUM 3aME4YaHMUSAM B OTHOLICHUHU
COOCTBEHHOTO CYX/IEHUs, pACCMAaTPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHUS;

—  BBIXOAMTH 32 paMK{ Y4e€OHOTO MpeaMeTa U OCYHIECTBISTH IIeJICHANPABICHHBIN MOUCK
BO3MOKHOCTEH [UI IIHMPOKOro MEPEHOCa CPEACTB U CIIOCOOO0B JAeHCTBUS;

— BBICTpauBaTh  WHAMBUAYAIBbHYIO  00pa30BaTElbHYIO  TPAcKTOPUIO,
OrpaHUYCHUSA CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OIPAHUYECHHUS,

—  MCEHATH U yJIEP:KUBATh Pa3HbIC NIO3ULUU B I03HABATEIILHON IE€ATEIbHOCTH.

YUUTBIBAA

3. KoMMyHHKAaTHBHbIE YHHBEpPCAJIbHbIE yUeOHbIE eiicTBUS
Yyammiics HaAy4YuTCs:

—  OCYILECTBJIATH JCIOBYI0O KOMMYHHUKALMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIBIMU
(xak BHyTpu 00Opa3oBaTeIbHON OpraHu3alMy, TaK U 3a ee MpejenaMu), NoA0upaTh MapTHEPOB
JUISL 1EJTIOBOM KOMMYHUKAIIMM UCXOMS U3 COOOpaKEHUH pe3ysbTaTUBHOCTH B3aUMOJIECHCTBUS, a
HE JINYHBIX CUMIIATHN;

— IpHU OCYIIECTBJIEHUU TPYNNOBOW PAaOOTHI ObITH KaK PYKOBOJIUTENIEM, TaK U UJICHOM
KOMaH/Ibl B pa3HBIX POJIsX (FeHepaTop Uiel, KpUTUK, UCIIOJHUTENb, BHICTYHAIOIUHI, SKCIIEPT U
T.1.);

—  KOOPIMHMPOBATH U BBINOJHATHE pabOTy B YCIOBHSX pEaJbHOIO, BHUPTYaJIbHOI'O H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

—  PAa3sBEepHYTO, JIOTMMHO M TOYHO M3JaraTb CBOKO TOYKY 3pEHHUS C MCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

—  pacrno3HaBaThb KOH(DJIMKTOT€HHbIE CUTyallUM W HpPeJOTBpalaTh KOHQUIMKTBI 0 HUX
aKTHUBHOM (ha3bl, BHICTpaMBATH JEJOBYI0 M OOpa30BaTeNbHYIO KOMMYHHUKAILWIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHH.

Hpe}lMeTHble pe3yJbTaThbl

Pa3nes / Tema IIpeaMeTHBIE Pe3yJIbTAThI

Y4yeHuKk HAYyYUTCHA Y4YyeHuK noJayuuT
BO3MOKHOCTh HAYYMTHCH

1.Beenenne. Yrto wmsl | [lonp3oBaTbess  mabopaTopHBIM | Y CTaHABIMBATH B3alMOCBSI3U
€IUM, 4TO MBI IIbeM? 00OpyJOBaHUEM M XUMHMUYECKOW | M&XJy (akTaMd M TEOpHeH,
MIOCY10H; MIPOBOJUTH | IPUYMHON W CIEACTBUEM IIpU

HECJIOKHBIE XUMHUYECKUE OIIBITHI
1 HaOJIOJEHMS 3a M3MEHEHUSIMU
CBOMCTB BEILECTB B MPOLECCE UX
MPEBPAIICHHI; co0mro1aTh
MpaBUa TEXHUKU OE30MaCHOCTH
MIpU TPOBEACHUM HAOIIOACHUN U
OTIBITOB.

PackpeiBaTh Ha mpuMmepax poib
XUMHH B ¢dbopmHupoBaHUU
COBPEMEHHON HAay4YHOW KApPTUHBI
MHpa MU B  IPaKTHYECKOH
NEeSTeIbHOCTH ~ YeloBeKa;  —
JEMOHCTPUPOBaTh Ha NpUMeEpax
B3alMOCBSI3b MEXKIY XHMHEH u

aHalM3e MPOOJIEMHBIX CHUTYaIlUi
158 06OCHOBaHI/II/I HpI/IHI/IMaeMBIX
pPELIEHNUI Ha OCHOBE XMMUYECKUX
3HAHUH.




IPYTUMHU €CTECTBEHHBIMH
HayKaMHu.
2. 3HaKOMCTBO c | [IpuBomuTh npuMeps! | IHTepnpeTupoBate JaHHBIE O
000opyI0BaHUEM XUMHAYECKUX peaKIMii, | COCTaBe€ U CTPOCHHUU BEILECTB,
HEHTpPa «Toukn | pacKpbIBalOIIMX  XapaKTepHbBIC | OTyYCHHbIE c HOMOIIBIO
pocTay CBOHCTBa TUIUYHBIX | COBPEMEHHBIX ¢dusuko-
npeacTaBUTENeH KJIaCCOB | XUMHUYECKHX METO/IOB.
OpPTraHUYECKUX BELIECTB C IIEIBIO
ux UIeHTU(DUKAINN u
0OBSICHEHUS obnacTtu
IPUMEHEHHSL.
3. Crioco6s1 | OcyIecTBIsATh nouck | Mcnonbs3oBaTh METO/Ibl HAYYHOT'O
MOJTY4CHHS U | XUMUYEeCKOW MH(OpMAaIMU 1O | TO3HAHHWS NPU  BBINOJIHEHHUU
nepepadoTKu Ha3BaHUAM, HJEHTU(UKATOpaM, | IPOEKTOB u
uHpOpMau CTPYKTYPHBIM dopmynam | yueOHOUCCIIEIOBATEIBCKIX
4. [TnanupoBaHue | BEIIECTB, KPUTUYECKU OLICHUBATh | 337a4 110 W3YYCHHIO CBOWCTB,
UCCIIeI0BATEIbCKON u UHTEPHPETHUPOBATh | CIIOCOOOB MOJTyYCHUS u
paboThI XUMHAYECKYIO MH(POPMALIUIO, | PaCIIO3HABAHUS BEIIIECTB.
cozepkaiytocss B cooOmeHusx | opMyarpoBaTh eIb
CpeACTB MacCcOBOW MH(OpMAIMH, | UCCIICOBAaHMS, BBIIBUTATH U
pecypcax HHTepHeTa, HaydHO- | IPOBEPATH  IKCIICPUMEHTAIBHO
MOMYJISIPHBIX CTaThIX C TOYKH | THIIOTE3BI 0 XUMHAYECKIX
3peHUs]  €CTEeCTBEHHO-HAyYHOH | CBOMCTBaX BEIECTB HA OCHOBE
KOPPEKTHOCTH B HeNnsX | UIX COCTaBa W CTPOCHHUSA, HX
BBISIBJICHUS OIIMOOYHBIX | CHOCOOHOCTH BCTYIIaTh B
CyXIeHuil u  (OPMHUPOBAHUS | XUMUYECKHE peaKIuu, 0
COOCTBEHHOM TO3UIIHH. Xapakrepe u IPOIYKTaxX
S. Pa6ora Haj | [IporHo3upoBath BO3MOKHOCTbH | Pa3IUYHBIX XUMHUYECKHIX
MIPOEKTOM MPOTEKAHMS XUMHYECKHUX | PEaKLUH;
(ucciemoBaTeIbCKON peakuuii Ha OCHOBE 3HAHUU O
paboToii) TUMAaX XUMHYECKOM CBSI3M B
MOJIEKyJIaX ~PEareHTOB H X
peaKnoOHHON COoCcOOHOCTH,
WCTIOJIH30BATh 3HAHUS O COCTaBE,
CTPOEHUU u XUMHUYECKUX
CBOMCTBAX BEIIICCTB s
0e30macHOro  MpHUMEHEHHs B
MIPAKTHYECKON JIEATEIBbHOCTH.
6.ITonroroBka K | [IpeacraBnsaTe myTH pelieHHs
MIPEICTABIICHHUIO rJI00ANBHBIX MPOOJIEM, CTOSIINX
UCCleI0BaTeIbCKON nepes 4eJI0BEYECTBOM:
paboThI (mpoexTa). | 3KOJIOrMYECKHUX,
Wrorosas SHEPreTUYECKUX, CBHIPhEBBIX, H
KOH(EepEeHIIHS. pOJb XHMHU B pEIICHUH 3THX

npobIIeM.




COIAEPKXKAHUE YYEBHOI' O KYPCA

34 gaca

1.Beenenne. Uto MbI €M, 4TO MbI beM? (3 u)

Xumusi-HayKa 00 U3MEHSIOMIEMCS BEIIECTBE U CII0co0ax MOTyYeHUs BEIIECTB C 3apaHee
3aJJaHHBIMH CBOHCTBaMH. Bopga ,kotopyto Mbl mbeM. [IpupojHble TOIHMEpPBl — KHPBI,
yIJIeBOABI, OENKU: COCTaB, OCHOBHBIC (DU3MKO-XMMHUYECKHE CBOWCTBA, JHEPreTHUYECKas
eHHOCTb. [Iporeccsl, mpoucxoasnye npu ux o0padoTke (B MPUTOTOBICHUH MsCa, TIPU BapKe
Y XpaHEHUH KapToderss MexaHu3M YepcTBiIeHus xiaeba). AzoT B nuuie. HaOyxanue, nuddysus,
OCMOC B MIPUTOTOBIICHUH MUIIK. XJIOPU HATPHUS M caxapo3a: YMEPEHHOCTh U OCTOPOIKHOCTH.
3aMeHUTENnN caxapa: acmapkam, IMKJIaMaT, caxapuH. KoHCepBaHTBI NMHUIIEBBIX MPOIYKTOB:
CEpHUCTBHIN Ta3, Cylb(UT HATPUS, OCH30MHHAsI KUCIIOTA U Ip. ApOMATH3aTOPHI TITyTaMaT HaTpHsI
K ap. IpsHoctu. Yaii, xode: BemecTBa, BXOIAIINE B X COCTaB. Pa3nnyHbie CHCTEMbI TUTAHUS:
BEreTapuaHCTBO, pa3ebHOC MUTaHUE U T. I.IIpupoHbIC aHTHOKCUIAHTHI(TUIONBI YSPHUKH ).

JlabopaTopHblii IKCIIEPUMEHT
a) KaYeCTBEHHBIC PEaKIUK Ha OCJIKH, ICHATypaIus OCIIKOB;

0) uccienoBaHne KWHETUKH HAOyXaHUs MoJMMepoB. V3ydeHue BIUSHUS KHCIOTHI, IIEJI0YH,
COJIM Ha HaOyXaHWE JKEIATHHA;

B) onpezeneHre ButamuHa C B s10710Ke;

T') IPUPOJIHBIC HHIUKATOPHI IoMa (Jaid, COK CBEKJIbI, KDACHOKOYAHHOMW KaITyCThl, YSPHUKH,
CMOPOJIUHBI);

) KapaMmeJHu3alys caxapa U ero TOpeHne B MPUCYTCTBUU KaTalln3aTopa;

€)ornpeielICHUEe KOHIICHTPAIMH XKelle3a B BOJC Pa3IMYHBIMK CIIOCOOaMU;

€)onpeesieHne KaYeCTBEHHOTO COCTaBa ME/a;

X)onpeneneHue coaepKammxcs B Arojiax 1 Ioiax OpraHnYeCKUX BEIECTB;
W)onpeneneHne a30Ta B MUIIEBIX MPOTYKTOB.

2. 3HaKOMCTBO ¢ o6opynoBaHueM neHrpa «Touku pocra» (2 4)

[udposas (kommnerotepHasi) nadoparopus (LIJI), mporpaMMmHo-anmapaTHbIA KOMILIEKC,
JaTYNKOBas CHUCTEMa — KOMIUIEKT yueOHOro oOOpyA0BaHUs, BKIIOYAIOIINNA U3MEPUTENbHBIN
010K, HHTEep(EeHc KOTOPOro MO3BONISIET 00ECIIEYNBATh CBSI3b C IEPCOHATBHBIM KOMITBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3TUYHBIX (DU3UIECKUX BEITHUMH.

JlaTuuk TemmepaTypsl IUIATUHOBBIM, JAaTYMK TEeMIIEpaTypbl TEPMOIAPHBINA, NaTYHK
ONTHUYECKON TUIOTHOCTH (KOJOPUMETpP), AATuyuMK PH, JaT4MK SJIEKTPONMPOBOTHOCTH, JATUHUK
XJIOPUJ-MOHOB, JAaTYMK HUTPAT-HOHOB, MHUKPOCKOIN LHU(POBOIA, ammapar sl MpPOBEACHUS
xumuyeckux peakuuii (AIIXP), nns geMoHCTpalnMu 3aBHCHMOCTH CKOPOCTH XHUMHYECKUX
peaKkuuii oT pa3nuyHbIX GaKTOPOB, MPUOOP IS MOTYISHHs ra30B, O6aHd KOMOMHUPOBAHHASL.

Bri6op oOwekTa uccrnenoBanus, (GOpPMYyITUPOBKA TEMBI HCCIIEIOBATEIBCKOW palOTHI,
000CHOBaHHE aKTyallbHOCTH BHIOPAHHOM TEMBI.

Ilepeyenb npuMepHBLIX TeM Y4eOHO-HCC/IEA0BATENbCKON W NPOEKTHON /esiTeJbHOCTH
IIKOJILHHKOB.

Omnpenenenue cojiepkaHns aCKOpOMHOBOW KUCIIOTHI B JIEKAPCTBEHHBIX MpenapaTax.
Onpenenenne KUCIOTHOCTU (PYKTOBBIX COKOB.

Onpenenenre KUCIOTHOCTH KepUpa U APYTrUX MOJIOYHBIX TPOTYKTOB.
CpaBHUTENbHAS XapaKTEPUCTUKA KUCIOTHOCTH SIOJIOUHOTO M CTOJIOBOTO YKCYyca.
Onpenenenue coiep:kaHus KUCIOTHI B JINMOHE.

[IpuMeHeHue rajnoreHoB U X COeAMHEHUN B METUIIMHE.

Ornpenenenne coiepKaHus XJIopa B XJOPUPOBAHHOMN BOJIE.

Omnpenenenre MacCOBOM JOJIH XJIOPHIa HATPUS B KOJIOACHBIX U3JIEIUSX.
3arpsi3HEHUE XJIOPHUIAMH ITOYBBI B TOPOJICKUX palioHAaX.

Bnusinue Xnopu1-uoHOB HAa POCT U Pa3BUTHE PACTEHUM.

Omnpenenenue cojiepskaHus CEpOBOAOPOA B BOJE U3 IPUPOIHBIX HCTOYHHUKOB.



IIpuMeHeHne cepoBOIOPOIHON BOABI B MEULIUHE.
JKécTkoCcTh BOJIBI M CTTIOCOOBI €€ yCTpaHEHUS.
Omnpenenenue KECTKOCTU BOJAOIPOBOAHOM BOJIBI.
IIpuMmeHeHne cCOeIMHEHUI KablIAs B MEJULIMHE.
Kanbuuii B npupoae. Murpanus Kaiablus B OKPYKarOLIEM MUDE.
Kanpnuii B )xU3HU UesoBeKa.

3. Cnoco0bl nosrydyenusi u nepepadorku uagopmanuu (1 4).

BI/I[[BI NCTOYHUKOB I/IH(l)OpMaI_[I/II/I. Hcmonp30oBanne KaTaloroB U MOMCKOBBIX mporpamm.
bubnuorpadust u anHoTauus, BUIbl aHHOTALUN: CIIpaBOYHBbIE, PEKOMEHJATeNbHbIe, OOIIHe,
CHeIMaTM3UPOBaHHbIe, aHanuTHueckue. CocTaBleHUE IUIaHA WHQOPMAIIMOHHOTO TEKCTa.
dopmyaupoBaHUE MyHKTOB IJ1aHa. Te3uChl, BUABI TE€3UCOB, MOCIEI0BATEILHOCTh HATMCAHUS
Te3ucoB. KOHCHEKT, mpaBuia KOHCIEKTHpoBaHHs. llutupoBanme: oOmme TpeOOBaHUS K
HUTUPYEMOMY MaTepuainy; npasuia oopmiieHus uurtaTr. Peuensus, or3eiB. TpeOoBaHus K
COJIEpKAHUI0 OTYETA O MPOBEACHHOM HMCCIIEOBAHUU. DJIEMEHTHl MUCBMEHHOTO OTYETa O
MIPOBEIEHHON HCCIEA0BATENbCKON paboTe (TeMa MCCIENOBAHMs, aKTyaJbHOCTh BHIOOpPA TEMBI
WCCIICTIOBaHUS, OOBEKT U IIPEIMET)

4. I1lnanupoBaHme Mccie10BaTebcKoi padorsl (1 4)

CocraBieHue IU1aHa [0 MOUCKY U 0TOOPY MH(POPMALIMU: 3HAKOMCTBO C JIUTEPATypor U
JPYTMMHU BO3MOXXHbIMU MaTepuanamu (MHTepHeT, nocemieHre noJ00HbIX My3€€B U BBICTaBOK
U HaJaXUBaHUE IIOCTOSIHHBIX KOHTAKTOB M OOMEHa C STUMH My3€sIMH U TpyIIamu
SHTY3MACTOB, PEIIAOIIMMU MOJOOHBIE 33Jaud TOUCKA W TMPOEKTUPOBAHUS HKCIOHATOB).
Omnpenenenue co crocobamu cbopa M aHanu3a HH(GOpPMAIMM, T.€. KAKUM 00pa3oM, B KaKoi
dopme u Kak OyzmeT coOMpaTh, BEIOMpATh W aHATU3UpPOBaTh MHMopMaluio. Bribop crmocobda
IIPEJCTaBICHUS Pe3yIbTaTOB padoThl, T.€. B Kakoi (opme OyneT oTueT (TEKCTOBOE OIMCAaHUE
paboThI, MPUCYTCTBHE JHMArpaMM, Mpe3eHTanuu, (Gortorpaduii mporecca MUCCICTOBAHMS WITH
HKCHEPUMEHTA, ayIuo- WM BHJICO-3alIUCH HaOJIOJEHUI, ONBITOB, 3TAallOB 3KCIEPUMEHTa U
KOHEUHOTO Pe3yJIbTaTa).

5.PaGora Hag npoekToM (ucciie0BaTeIbCKOM padoToii) (25 u)

CO6op HeoOxomumol  uHpopManMu JUis NpoBeAeHUs uccienoBanus. I[IpoBeneHue
CaMoTO JKCIIEPUMEHTa C UCIIOJb30BaHUEeM o0opynoBaHus IeHTpa «Touka poctay  AHanm3
MOJTy4eHHOM B Xoje sKcrepuMeHTa uHpopMmanuu. OopMmynupoBka BbIBOJOB. OdopmieHue
paboThl M MOATrOTOBKA MPEACTABIECHUS PE3YIbTaTOB CBOEH pabOTHI.

6. IloaroroBka K TIPEACTABJEHHIO WCCI€I0BATEIHLCKONH pPadoThI. Hrorosas
KoH(pepenms(24)

[TyOnuunoe BeIcTymuieHHMe. Kak 3HaMEHUTBIE JIOAM TOTOBWJIUCH K BBICTYIIJICHHSIM.
[Iy6nuyHoe BBICTyIJICHME Ha TpUOyHE M JIMYHOCTb. [JlaBHBIE MpPEINOCBUIKM —yclexa
nyOiauyHoro BbICTymIeHUs. Kak chemarh SICHBIM CMBICH Ballero BBICTYIUIEHHs. bounbiioif
CEeKpeT UCKYCCTBa 00X0X/IeHUs ¢ TroAbMU. Kak 3akaHUMBaTh BBHICTYIJICHHE.

Ntoroserit KOHTPOJIb KayecTBa YCBOEHHUS Marepuaia
HTorosoe 3aHsTHE MPOBOIUTCS B (hopMe KOH(DEPEHIIUH C 3aIMUTON UCCIIEAOBATENBCKUX paboT
(IpOEKTOB) yyaluxcs.



TEMATHUYECKOE IINTAHUPOBAHUE PABOYEN ITPOT'PAMMBI

Ne Tema ypoka KouunvecTBo pumeyanue
YpOKa 4acoB
1.BBenenne. Yto Mbl einM, 4TO MbI beM? (3 yaca)
1 Xumus-Hayka 00 U3MeHsIomeMcs Bemectse u | 1

croco0ax MoJIyuyeHus BEUIECTB C 3apaHee 3aJaHHbIMU
coiictBamu. Texnmka Oe3omacHocTH. IlpaBuia
paboTel B XUMHUYECKOW Jnaboparopud © OXpaHa
Tpyna. [IpaBuna Ge3omacHoi pabOThI B XUMHUYECKON
1ab0paToOpUn: CO CTEKIIOM, METAJJIOM, TPOOKaMHU.

2 Boma, kotopyro ™Mbl mbem. Ilpupomusie | 1
MOJIUMEPBl — JKUPBI, YTIEBOJABI, OEIKU: COCTaB,
OCHOBHBIC (U3UKO-XUMHYECKHEC CBOWCTBA,
JHEpPreTHYeCKast [EHHOCTb. [Ipomeccer,
MIPOUCXOJISIIIHE npu ux 00paboTke (B
NPUTOTOBIICHUHM MsCa, TPH Bapke W XPaHCHHUH
KapTodenass MEeXaHHW3M 4YepCTBIEHHUS XJjeba). A30T B
numie.  HaOyxanue,  muddys3us, ocmoc B
NPUTOTOBJICHUH TTHIIH.

3 Xnopua HaTpus M caxaposa: yMepeHHocTb U |1
OCTOPOXXHOCTb. 3aMEHMTENM caxapa: aclapKam,
nuKiamar, caxapuH. KoOHCepBaHThl  NHILIEBBIX
IOPOAYKTOB: CEPHMCTBIA ra3, Cylab(QUT HATpus,
OeH30iiHasg KUCIoTa U JIp.ApOMaTU3aTophl IIIyTamar
Hatpuss Kk Jp. llpsHoctu. Yaii, kode: BemiecTsa,
BXOJSLIME B MX COCTaB. Pa3nuyHble CHUCTEMBI
IIUTaHWs: BETETAPUAHCTBO, PA3AEIbHOE TUTAHKE U T.
n.IIpupoiHble aHTHOKCUAAHTHI(IIJI0/IbI YEPHUKH).

2.3HaKkoMcTBO ¢ ofopynoBanueM nentTpa «Touku pocra» (2 yaca)

4 [udposas (xommneroTepHas) nadoparopus (LIJI), | 1
IpOrpaMMHO-aNNapaTHbIl KOMIUIEKC, — JIaTYMKOBAst
CUCTEMa — KOMIUIEKT Yy4eOHOro o00pyJaoBaHMUs,

BKIIIOUAIONIUN HM3MEpUTENbHBI OOK, uHTepdeiic
KOTOpOro  TO3BOJIsieT  o0ecneuuBaTh CBSI3b €
MEPCOHAIBHBIM KOMIBIOTEPOM, U HAOOp JATYHUKOB,
PEruCTPUPYIOIINX 3HAYCHUS Pa3IUYHBIX
busznueckux  BenwuuH. JlaTumk  TemmepaTypsl
IUIATUHOBBIM, JAaTYUMK TEMIEpaTypbl TEPMOIIApHBIN,
JaT4YUK ONTUYECKOW TUIOTHOCTH  (KOJOPHMETP),
JaTyuk PH, gaTyuk 3I€eKTPONPOBOJHOCTH, JATUHK
XJOPUA-UOHOB, JaTYUK HUTPAT-MOHOB, MHUKPOCKOI
nu(poBoH, anmapar Uis MPOBEACHUS XUMHUYECKHX
peakuuit (AIIXP), nns nemoHcTpaluu 3aBUCUMOCTH
CKOPOCTH XHMHYECKHX peakUuid OT pa3InyuHbIX
dakTopoB, mpubOp IS TONy4yeHHUs Tra3oB, OaHs
KOMOMHHpPOBaHHasl.

5 Beibop oOwekta wuccnenoBanus, QopmynaupoBka | 1
TEMBI HCCJIEAO0BATENIbCKOM pPaboThl, 00OCHOBaHHWE
AKTYaJIbHOCTH BBIOPAHHOM TEMBI.

3.Cnocodsbl noJsryyeHusi U nepepadorku uHpopmaunuu (1 yac)




Bunapl ucrounnkoB wHbopmaruu. Vcnonp3oBaHue
KaTaJIOTOB M MOMCKOBBIX Mporpamm. bubmmorpadus
M aHHOTallUsg, BHJAbl AHHOTALUN: CIPaBOYHBIE,
pEeKOMeH1aTeNIbHbIe, 00INue, CHEeIHaTN3UPOBaHHBIC,
AHAJIUTUYECKUE. CocraBnenue J1aHa
UHPOPMALIMOHHOTO  Tekcra.  DopMmynupoBaHue
OYHKTOB  IUIaHa.  Te3ucwl, BUABI  TE3UCOB,
II0CJIEI0BATEIBHOCTh HalMCaHUs TE3HCOB.
Koncnexr, paBuiia KOHCIIEKTUPOBAHHUS.
[{utupoBanue: oOme TpeOOBaHUS K IUTHPYEMOMY
MaTepuaiy; npasuia opopmieHus uutat. Penensus,
or3bIB. TpeboBaHMA K cOAEpX aHUK OT4ETAa O
MPOBEIEHHOM UCCIJIETOBAaHHH. DneMeHTbI
MMACHbMEHHOTO oT4éTa 0 MPOBEIEHHOMN
UCCIIeIOBATENbCKOM paboTe (Tema ucclieOBaHus,
aKTyaJIbHOCTb BBIOOpA TEMBbl UCCIIEOBaHMS, OOBEKT
U TIPEJIMET)

4. IlnannpoBaHue UccaeI0BaTeIbCcKOoil padoTsl (1 yac)

7 CocraBneHue MjaHa 1O TMOMCKY H  oTO0py | 1
UHPOpPMALMK: 3HAKOMCTBO C JIMTEPAaTypod U
JpYTMMH BO3MOXKHBIMHU Matepuanamu. OnpenencHue
co crmocobamu cOopa W aHanm3a WHGOPMAIUH, T.C.
KakuM 00pa3oM, B Kakod (opMe M Kak ydarimics
Oymer coOupaTrh, BHIOMpAaTh ¥ aHAIU3HPOBATH
uHpopmarnuo.  Beibop cmocoba mpencTaBiICHHS
pe3yabTaToOB PaOOTHI.

5.PaboTa HaJ NPOEKTOM (HCCIEI0BATEILCKOM PadoToii) (25 yacoB)

8-11 COop HeoOxomuMol WHpOpPMaNUU i poBeaeHus | 4
UCCIIEIOBaHMUS. Pa6ora c UCTOYHUKAMU
uH(popMaluuy, CIIPAaBOYHOMN JIUTEpaTypoi.
[IpoBeneHne  OmpocoB,  AHKETUPOBAHUW  TpU
HEO0OXOIUMOCTH.

12,13 BoiiBmkenne  rumote3bl. Pabora ¢ Hay4HOU | 2
auteparypoid. I1oaroroBka K HKCIIEpUMEHTY.

14 - 19 | [IpoBemenue camoro 3kcrnepuMeHTa. Pabota | 6
TPYNIOBAas WV WHIWBHTyabHAas.

20,21 | Amanim3 u  oOpaboTka TMONXY4eHHOH B  Xoje | 2
SKCIIEPUMEHTa MH(POpMaIUH.

22 DopMyIUpPOBKA BHIBOJOB. 1

23-25 | Oopmienne paboTel M MOATOTOBKA MPEACTABICHUS | 3
pe3yIabTaTOB CBOEH pabOTHI

26,27 Co3zanue npe3eHTalum 2

28 Kpyrasiit cron «Te3ucsl u kak X opOpMHUTHY. 1

29.30 WuauBuayanbHble KOHCYNBTAllMM MO  BoOmpocaM | 2
odopmiteHus padboT

31,32 [Tpenzamura uccaen0BaTENbCKUX PaObOT M MPOCKTOB | 2

6.IloAroToBKA K MpEICTABIEHUIO HCCJIEI0BATEIBCKOMH PadoThl.
HNrorosas koupepenuus (3uaca)
33 ['maBHBIE  mpennmochbUlkM — ycmexa — myosmgHoro | 1

BBICTYIUIEHHs. Kak 3HAMEHHUTBIE JIO/IM TOTOBUIIMCH K
BeIcTyIJIeHUAM.  [lyGiuyHOe  BBICTYyIJIGHHE  Ha
TprOyHe M auuHOCTh. Kak clenatrb SCHBIM CMBICI




BBICTYIIJICHUC.

BAIlIETO BBICTYIUICHUA. BOJNBIIONH CEKpeT MCKyCCTBA
06XO)KI[€HI/I$I C JJYOObMHU. Kaxk 3aKaH4YUBaThb

34 Hrorosoe 3aHsATHE B

y4aIHuXCsl.

3aIIUTON HMCCIICIOBATENbCKUX PAbOT  (ITPOEKTOR)

dbopme koHbpepenmmu ¢ |1

AHHOTAIUA K paﬁoqeifl nmporpamme BHeyPO'lHOﬁ HCATCJIbHOCTH
«XuMHus — NYTh K NO3HAHUIO»

HanmenoBanme IMporpaMmbl

Pabouast yuebHast nporpaMma BHEYPOUHOU JEATEIbHOCTH
«XUMUS — MYTh K TIO3HAHUIOY

OcHoBHOI pa3paboTynK
IPOrpaMMBbI

Kadenpa ecrecTBeHHO-MaTeMaTHUECKOro 00pa3oBaHus

ApecHOCTb MPOrpaMMBbl

Cpennee obree oopazoBanue (10-11 kmacchr)

YMK

- «Xumusl. 10 KJIacc: y4eOHUK JUISL

0011e00pa3oBaTeIbHbIX OpraHu3aluii: 6a30BbId YPOBEHB
/ O.C. I'abpuensu, N.I'. Octpoymos, C.A. CiiagkoB. — M.:
IIpocsemenue, 2020.- 128 c.
- «Xumus. 11 KJIacc: y4eOHUK JUIst
0011e00pa3oBaTeIbHbIX OpraHu3aluii: 6a30BbId YPOBEHB
/ O.C. I'abpuensa, N.I'. Octpoymos, C.A. CnagkoB. — M.:
IIpocsemenue, 2020.- 127 c.

OcHoBa mporpaMMbl

Pabouass mporpamMMa COCTaBI€HA 6 COOMBEMCMEUU C
TpeOOBaHUSIMU denepanbHOTO rOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHAapTa  CpPeaHEero  00Iero
o0pa3oBaHusi, Ha OCHOBE OCHOBHOW 00pa3zoBaTeIbHOMN
IporpaMMbl  cpegHero oobmero obpasoBanus MBOY
BCOIII Nel

Ienb mporpamMMel

PazButne HCCIIEIOBATEIbCKOM KOMITETEHTHOCTH
yYallUXCsd TMOCPEACTBOM OCBOEHUS HMH METOJOB
Hay4YHOTO MO3HAHUS u yMEHUN y4eOHO-

HCCIIeI0OBATEIbCKOMN U HpOGKTHOfI ACATCIIBHOCTH.

3aauu mporpamMmbl

-YIayOJIATh ¥ pacIIupsATh 3HAHUS B 00JIACTH XUMUU;

-pa3sBUBATh MMO3HaBaTEeIbLHBIN HHTEPEC K XHUMMHH,
npUOOIIATh yYalMXCs K CAMOCTOSITEIbHOMY ITOMCKY;

-CII0COOCTBOBATh PEIIEHUIO 3aJlad  JKOJIOTUYECKOTO
BOCIIMTAHUS;

-pacKpbITh MepeJl yUalluMUCs BKIIaJ XUMHH B HAYYHYIO
KapTUHY MHpa, CBA3U MCKAY XUMUUCCKHMMU 3HAHUAMU U
IIOBCEIHEBHOM JKU3HBIO YEJIOBEKA;

- BOCIIUTaHUE CO3HATEIBHOI'O OTHOIICHHUS K TPYAY;

- MPHOOIIUTH YYaIIMXCSl K IIEHHOCTAM U TPaJAULUsAM
POCCHIICKON HAyYHOH IIKOJIBI;

- HAy4YUThb IIKOJBHHUKOB CJEI0BaTh TpPeOOBAaHUSAM K
MPEJICTAaBICHUIO M O(DOPMIIEHUIO MaTepHajJoB HAyYHOTO
UCCJIEOBAaHUSI M B COOTBETCTBHUM C HHUMH BBINOJIHSITH
pabory;

- Hay4yuTh KyJIbType paOOThl C apXWBHBIMH IyOIMIIU-
CTUYCCKMMU MaTCpuaiaMu;

- HAYYUTh NPOAYMAHHON apryMeHTAallMd U KYJIbType




paccyxIeHHUs.

Cpok peann3zanuiu 1 rox

KomnnuecTBo yacoB B Henemno 1 gac

% [OOKYMEHT MOAMUCAH
A é\l 3MEKTPOHHOWM NOAMUCHIO

CepTucukat: 09753F6EBDD5SEB618C7A2F8C28F747E3
Bnageneu: MapsHuH EBrenunin Anekcanaposuy
[OevictButeneH: ¢ 16.01.2024 go 10.04.2025
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