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AHOHC

[Tporpamma «Xumus. Touka pocta» paspabortaHa B pamkax deaepaibHoro npoekra «CoBpeMeHHas
IIKOJIa» HAIMOHAIBHOTO TpoekTa «O0pa3oBaHuey. JlaHHas mporpamMMa npu3BaHa 0OSCIICUUTH TMOBBINICHHE
oxBara OOy4YalOUIMXCs €CTeCTBEHHOHAYYHON HAMPABJICHHOCTH C HKCIOJb30BAaHUEM COBPEMEHHOTO
000pyIOBaHUSI.



1. ITosscHUTENBbLHAA 3aNIHCKA

JononHuTtenbHas oOmeoOpa3oBarenbpHas MporpaMma JaeT BO3MOXKHOCTh KaKJIOMY pPEOCHKY MoJydar
JOTIOJTHUTEIbHOE 00pa30BaHME UCXOMS M3 €ro MHTEPECOB, CKIOHHOCTEH, crocoOHOcTell M 00pa3oBaTelbHB
NOTpeOHOCTEH, OCYIIECTBISIEMBIX 32 MpeaenamMu (elepatbHbIX TOCYIapCTBEHHBIX 00pPa30BaTEIbHBIX CTaHIAPTC
1 ¢enepanrbHbIX TOCYAaPCTBEHHBIX TPEOOBAHHIA.

Ha 0a3e wnentpa «Touka pocray obOecneunmBaeTcs peanu3anusi 0O0pa30BaTENBHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKON HAalpaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUMU C
TpeOOBaHMAMHU 3aKOHOAATENBCTBA B cepe oOpa3oBaHus M ¢ yd4€ToM pexoMeHmauuii dDexepanbHOTO
omeparopa ydeOHOro mnpenmera «Xumus» . OOpa3oBaTenbHas IporpaMma IO3BOJISIET HHTETPHPOBATH
pealin3yemMbie MOAXOMbI, CTPYKTYPY H COJAEpKaHHWE MpH opraHu3anuu oOydenws xumuu B 10-11 xmaccax,
BBICTPOCHHOM Ha 0aze JIto00T0 M3 JIOCTYIHBIX yueOHOo-MeToanueckux komruiekcoB (YMK). Mcnons3oBanue
obopynoBanus «Touka poctay npu peanu3aiuu ganHoi Ol mo3BosseT co3nate ycnoBus:

® I paCIUPCHUA COACPKAHNUA INKOJIbHOTO XUMHUYECKOTO O6p330BaHI/I$[;

® JJIs1  IIOBBIIICHUSA MMO3HABATEIILHOM aKTHUBHOCTH O6yanOHIHXC$I B GCTGCTBCHHO-HaquOﬁ
obnacru;

. JUIs Pa3BUTUS JIMYHOCTU peOEHKa B Mpolecce OOy4eHHs XUMHH, €ro CHOCOOHOCTEH,
(hopMupOBaHUS U YAOBJIETBOPEHUS COIMATHLHO 3HAYMMBIX HHTEPECOB U TOTPEOHOCTEH;

® pIn) b pa6OTI)I C O)IapéHHI)IMI/I IIKOJIbHUKAMH, OpraHu3aiu UX pa3BUTUSA B pa3IMYHBIX o0acTax

00pa3zoBaTeNIbHON, TBOPUECKOU IEATETLHOCTH .
JlononHuTenbHas 001eo0pazoBaTebHas IPOrpaMMa COCTaBIeHa C y4eTOM 000pYI0BaHUS
"Touka pocra".
1.1. Ilporpamma pa3pa6oTaHa B COOTBETCTBHH CO CJIeAYIONMMHA HOPMATUBHO-TIPABOBBIMU AKTAMM:

— ®enepanbublii 3ak0H PO 273-D3 «O6 o6pazoBanuu B Poccuiickoit @epeparnum» ot 29.12. 2012 1. (¢
W3MEHEHUSIMU U JOTIOJIHEHUSIMU ).

— IlpuoputeTHblii TpoeKT «JlOCTYymHOE MOMOJHUTENbHOE OOpa3oBaHHME IS ACTEH», YTBEP)KICHHBIN
[Ipesunguymom Cosera nipu Ilpesunente Poccuiickoit denepanuiu Mo CTpaTeruueckoMy pa3BUTHIO U
MPUOPUTETHBIM TTpoekTaM (mpoTokoJ OT 30 HosiOpst 2016 T. Ne 11).

— Tlopsgok opraHu3alMi M OCYIIECTBIEHHUS 00pa30BaTENbHON JESATENbHOCTH MO JIOMOJHUTEIbHBIM
o0meoOpa3oBaTebHBIM ~— MporpamMMam»  (mMpukaz MuHHCTEpcTBa TpocBemeHus  Poccuiickoit
Oenepanun ot 09.11.2018 Ne 196);

— Konuenuus pa3BUTHA CHUCTEMbI JIOTOJIHHUTENBHOTO oOpa3zoBaHusi neTeil XaHThI-MaHCHHCKOTO
aBTOHOMHOro okxpyra — IOrper mo 2030 r., yTBepKIeHHas pacnopsbkeHuem IIpaButenbcTBa
Poccuiickoit ®eneparuu ot 31.03.2022 Ne 678-p.

— CanlluH 1.2.3685-21 «['urneHnyecknue HOPMATUBBI U TPeOOBaHUS K 0OECHEYCHUIO 0E30MacHOCTH M
(nnn) 6e3BpeHOCTH JUlsl YesoBeka (aKTOpOB Cpebl OOMTAaHHUSA», YTBEP)KIECHHBIE MOCTAHOBIIEHUEM
I'maBHOTrO rocynapctseHHoro canutapaoro Bpaua P® or 28.01.2021 Ne 2.

1.2.HanpaBjieHHOCTH

EctectBenHOHay4YHas
1.3. AKTyaJIbHOCTHb MPOrPaMMbI

[Iporpamma opuentupoBana Ha yuammxcs 10-11-x kmaccoB. B cucreme ecTecTBEHHOHAYYHOTO
o0pa3oBaHUs XUMHUS 3aHMMAaeT BaXXHOE MECTO, OMpeeNiseMOe POJbI0 XUMHMUYECKON HayKH B TO3HAHUU
3aKOHOB TPHUPOJIBI, B MaTepUaIbHON KU3HU OOINECTBA, B PELICHUH T00aIbHBIX MPOOJieM uYeloBeYecTBa, B
dbopMHUpOBaHMM HAYYHOW KapTUHBI MHpa. [laHHBI Kypc OXBaThIBAaeT TEOPETHUECKHE OCHOBBI XHUMHH U
MPAKTUYECKOE HA3HAUYEHHWE XUMUYECKHX BEIIECTB B IMOBCEAHEBHOM KM3HM MO3BOJSET PACIIMPUTh 3HAHUSA
oOydaronmxcs 0 XUMUYECKHX OMBITaX, CIOCOOCTBYET OBIAJICHUIO METOUKAMU MPOBEICHUS SKCIIEPUMEHTOB.
[IpakTHueckass HaPaBIEHHOCTh U3y4a€MOI0 MaTepuaia JAeIaeT JaHHbIM KypC OUE€Hb aKTyaJIbHBIM.

1.4. Ilers nporpamMmal:

O3HaKOMUTH yyallUXcs C OMOXHMMHUEH Kak HayKoil SKCIepHUMEHTalbHOH, coderaromeid B cebe
OpPraHUYeCcKyI0 XHMHUIO U OHOJIOTHIO, COPMHPOBATH HABBIKM CAMOCTOSITENLHOM palboThl ¢ LU(PPOBBIMHU
JIaTYMKaMM, TPOBENEHHsI W3MEpeHUH U 00pabOTKM MOJYYEHHBIX H3MepeHHH. Pa3BUTh MO3HaBaTEIbHBIN
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UHTEpEC W METalpeJMETHbIE KOMIIETCHIMH OOYYalOUIMXCS 4Yepe3 MPAKTUYECKYIO JIeSTENbHOCTD;
copMHpPOBaTh YCTOWYHMBBIN HHTEPEC K MPO(PECCHOHATBHON NESITEIHLHOCTH B O0JIACTH €CTECTBEHHBIX HAYK.
1.5. 3agaum nporpamMmmsI:

IIpenmerHbie/o0yuyaromme:

YrayOonaTh M pacHIMpATh 3HAHUSA OOYYAIOUIUMXCS MO HEOPraHMYECKOW M OPraHMYecKOW XUMHH.
Pa3BuBaTh no3HaBaTeNbHbIE HHTEPECH] U NHTEIIEKTYalbHbIE CIOCOOHOCTH.

MetanpeamerHbie / PazBuBaromue:
nepepadarbBaTh M MPEOOPa30BBIBATh MHPOPMALIUIO U3 OJHOW (DOPMBI B IPYryr0 (COCTaBIATH ILJIaH,

Ta0IIUILy, CXeMY);

JINYHOCTHBIE/BOCTIMTATE/IbHBIE:
BOCIIUTHIBATh OKOJOTHYECKYI0 TPaMOTHOCTh W XHMHUYECKYIO KYJIbTYpy TIpu OOpamieHuu ¢

BCIIICCTBaAMH.

1.6. OTamuyuTeIbHAA 0COOEHHOCTH IPOrPAMMBI:
OtnnuutenbHas 0coOeHHOCTHh IIporpaMMbl OT yK€ CyILECTBYIOUIMX B TOM, YTO B HEH yaemnsercs

00JIbIII0E BHUMAHUE YKCIIEPUMEHTAIILHOM JAESITEIIbBHOCTH 00YJaroIuXCsl.

Kpr Aa€T BO3MOXKHOCTb B JOCTYIIHOM (bopMe IMO3HAKOMUTBCA C XUMHUUYCCKUMHU IIpoHecCaMu U
SIBJICHUSIMU, TIPUOOPECTU OTBIT PabOTHI B XUMUYECKOM JTabopaTopuu ¢ u(poBoil 1abopaTopueii, OKyHYThCS
B MUP XMMHHU BCHICCTB U MATCPHATIOB, XUMHUUYCCKUX OIIBITOB, HAYYUTHCA BBIACIATH Hpo6neMy U HAXOOUTh
IyTH pellieHus yepes skcrepuMenT. [IporpaMma nomoraet npuoOpecTy 3HaHus M HaBBbIKH, HEOOXOJUMBIX IS
pa60TBI B J'Ia60paTOpI/II/I C BeIICCTBaAMH, IIPOBCACHUA XUMHUYCCKUX OIIBITOB, a TAaKX€ Ha Pa3sBUTHUC
OTBETCTBEHHOCTH B BBITIOJIHEHUH CAMOCTOSITETILHBIX PaboT.

Hacrossmas  IlporpaMmma  uMeeT  €CTECTBEHHOHAy4YHYK)  HampaBleHHOCTb.  [Ipenmonaraer
JOTIOJTHUTENbHOE O00pa3oBaHue neredl B oOmactu xumuu. Ilporpamma momoraer mpuoOpecTH 3HaHUS H
HaBbIKH, HEOOXOAMMBIX JJs1 paboThl B J1a0OpaTOpUU C BEIIECTBAMM, MPOBEICHHUS XMMHUYECKUX OIBITOB, a
TaK)Ke Ha Pa3BUTHE OTBETCTBEHHOCTH B BBHIIIOJHEHUU CAMOCTOSITEIBHBIX padoT.

3aHATHS TPOBOJATCS B ydyeOHOM KaOWHeTe,  TOCJIe BCEX YPOKOB OCHOBHOIO pacHUCaHMA,
MIPOJIOJKUTENEHOCTD COOTBETCTBYET pekoMmennanusam CanlluH,t.e. 40mMunyT.

1.7. XapakTepucTHKA NPOrpamMMbI:
[Iporpamma «Xumusd. Touka pocTa» COCTOUT U3 IBYX YacTEH:

1. Teopernueckoii: M3ydyeHHE TEXHHKH OE30TACHOCTH, 3aU4€M W KaK H3Yy4alOoT BEIIECTBA, KaK MPOTEKAIOT
XUMHUYECKUE PEAKIUU.
2. TlpakTuueckoii: mpoBeAcHUE JTA0OPATOPHBIX U MIPAKTUIECCKUX PabOT.
Peanuzanust maHHOW MporpaMMbl COOTBETCTBYET MPEAENbHO AOMYCTUMOM Harpy3ke O0O0y4aromuxcs
CpEeJTHEM MIKOJIbI.

ConepkaHue HpPOrpaMMbl BKIIIOUAET NPAKTHYECKUE 3aHATHUS, HE TOJYYMBIIHNE CBOE OTPAKEHHE B
o01eo0pa3oBaTenbHOM MporpaMmme JIM00 Ha HUX OTBOJUTCS HE JOCTaTOYHOE BPEMSI.

MeranpeaqMeTHble  pe3yibTaThl COOTBETCTBYIOT TpeOOBaHUSIM K pe3yibTaTaM 00pa3oBaHus
neiictBytouiero ®I'OC HOO.
1.8.  Aapecart nmporpamMmmsbi:

[Tporpamma «Xumusi. Todka poctay npenHasHaueHa uis oOyvaromuxcst 16-17 ner (10-11 kacc).

HporpaMMa paccunTaHa Ha JeTen CTapuiero MIKOJBbHOI'0 BO3pacTa. Baxueitmue CHCI_[I/I(l)I/I‘-IeCKI/Ie
YCPThI JIeTel TaHHOTO BO3pacTa MpPOABIISIFOTCA B CTPCMIICHHUU K O6IJ_ICHI/IIO CO CBCPCTHHUKAMHU, NOSBJICHUC B
MOBCACHUU NIPU3HAKOB, CBUACTCIILCTBYIOIUX O KCIAHUU YTBCPAUTH CBOIO CAMOCTOATCIIbHOCTD.

B »s10 BpEMs AKTHBHO (I)OpMI/IpyeTC}I a6CTpaKTHOe, TCOPCTUUCCKOC MBIIIJICHUC, YCUIINBAIOTCA
HHAUBUAYAJIBHBIC DPA3JINYUA, CBA3AHHBIC C PA3BUTUCM CaMOCTOATCIBHOI'O MBIIIJICHUA. Hper craHoBleHUE
HOBOI'O YPOBHA CaMOCO3HAHUA, KOTOpLIfI BbIPAXKACTCA B CTPEMJICHUUN TIOHATH CC6SI, CBOM BO3MOXHOCTH, CBOC
CXOACTBO C APYIrMMHU ACTHMHU U CBOIO HCTIOBTOPUMOCTE.

HanonnsiemocTs rpynmbel coctaBisieT 18 dyenoBek. 3auMcieHHE B TPYNIBl OCYIIECTBISETCS Ha
T0OPOBOJILHOM OCHOBE, YUUTHIBAsI ICUXO(U3HUECKUE U BO3PACTHBIE OCOOCHHOCTH JIETEH.



1.9. O0bem nporpammbl: 34 akageMHYeCKHX Yaca

Ne n/m Ha3BaHue TeMbI IPOrpamMMBbl Koan4yecTBo yacoB
1. Pa3znen «BBogHOE 3aHATHEY 1
2. Paznen «Xumus — Hayka OBENIECTBAX U UX 7

MIPEBPALECHUSIX
3 Pazmen «3aueM ®  KakKW3ydaroT BEUIECTBA» 8
4 Paznen «Ilouemy u Kak IpOTEKArOT XUMUYECKUE 4
peaKIum
5 Paznen. «Xumus u mianeta3eMis» 9
6 Pasgen «Xumus u Hair 1om» 4
7 Pazgen MTorosoe 3ausTue 1
Bcero: 34

1.10. ®opma u pexkum 3aHATHI:

3aHATHS TPOBOIATCS:

- B 04HOM (hopmare — 1 akajeMUyecKuil 4ac B HEAEIIO.

OcHoBHast popMma opraHu3zai o0ydeHus: — yueoHoe 3aHstue. Bunpl 3aHsaTHil: 1abopaTopHas padora,
MIPAKTUYECKOE 3aHATHE, CAMOCTOSITENbHAs Pad0Ta, IPE3EHTALUS UCCIIE0BATEILCKOTO IPOEKTa.

1.11. YpoBeHb 0CBOCHUSI IPOTrPAMMBI:
ba3zoBe1ii.

1.12. Ilnanupyembie pe3yJabTaThbl:
Ilpeomemmnoie pe3yromamul:
byoym 3name:
POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

OOBSACHSATH POJIb BELIECTB B X KPYTrOBOPOTE.
CBOMCTBa XUMUYECKHX BEIIECTB;

OCHOBHbIE XUMUYECKHE MTPOLIECCHI;
OCHOBHBIE KJIACChl HEOPraHNYECKHUX BEIIECTB;
CMBICTT XUMUYECKUX TEPMHUHOB.

MIpUMEPbl XUMHUYECKHUX MPOIECCOB B MIPUPOJIE;

AN NI N N NI N YN

4epThl, CBUJCTEIbCTBYIOIINE 00 OOIMX NPU3HAKAX XUMUYECKUX IPOLIECCOB U X Pa3IUUUsX.
Byoym ymembu:

IIPOBOJIUTH XUMHUYECKHE OTBITHI U SKCIEPUMEHTBI U OOBSICHATD UX Pe3yJbTar;

NEePEeYUCIATh OTIMYUTENIbHBIE CBOWCTBA XMMUUYECKHX BEILIECTB;

pas3nuyaTh OCHOBHbIE XUMHUECKUE NTPOLIECCHI;

OIpeieNATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BEIECTB;

ANENENENEN

MOHUMATh CMBICT XMMUYECKHX TEPMHUHOB.

byoym eénaoembs:
XapaKTepu30BaTh METO/Ibl XUMUUECKON Hayku (HaOIro/leHHe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX
POJIb B MO3HAHUU MPUPOJIBI;

<\

<\

MMPOBOAUTE XUMHWYCCKUC OIIBITBHI U SKCIICPUMCHTBI U OOBACHATH UX PE3YyJIbTaThI.

JInuyHOCTHBIE pPe3yabTaThl OCBOCHHUS IPOrPaAMMBbI 00y4YAIOIIMMHCS
byoym nposaenamo:
L[EJIOCTHBIN, COLIMAJIbHO OPUEHTUPOBAHHBIN B3Il HA MUD;

OopucHTaluA Ha YCIICX B y‘{C6HOﬁ ACATCIIBHOCTU U ITIOHUMAHHUEC €0 NPpUYHH,
CIIOCOOHOCTB K CaMOOINLCHKE HAa OCHOBC KPpUTCPUA YCHGMHOﬁ JACATCIIBHOCTH,

ANER NI NERN

AKTUBHO BKJIFOUAThBCA B 06IJ_ICHI/IC U B3aUMOJEHCTBHE CO CBCPCTHUKaAMHN Ha MNPUHOHUIIAX YBAXXCHUA U
I[OGpO)KeJIaTeJIBHOCTI/I, B3aUMOIIOMOIIIU U CONICPCIKUBAHMN,

<

MPOSBIATH AUCHUIUIMHUPOBAHHOCTD, TPYAOIIOOUE U YIIOPCTBO B JOCTH)KEHUH MOCTABICHHBIX LIEJIEH;



v OCBOCHHMEC MOpPAJbHBIX HOpPM IOMOIIM TEM, KTO B Heit HY>KIa€TCd, T'OTOBHOCTH IIPUHATHL Ha cebs
OTBCTCTBCHHOCTD,

MertanpeaMeTHble pe3yJabTaThl 0CBOEHHUS TPOrPaMMbl 00y4AIOLIUMHUCS
byoym pazeumut cnenyromye yHuBepcaibHble yueOHble aerictus (Y'Y ]):
1. Pecynamuenvie YY/[:

v/ CaMOCTOATENILHO OOHApYKUBaTh M (POPMYJIUPOBATH yUeOHYIO MPOOIEMY, ONMpPEAEATh IEb y4eOHOI
NeSITENIbHOCTH;

v/ BBLIBUI'aTh BEPCHH PEIICHUS POOIEMbI, 0CO3HABATH KOHEYHBIH PE3yJIbTaT, BHIOUPATH U3 MPEITIOKEHHBIX
1 UCKaTh CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIETIH;

v’ COCTaBJIATH (MHIUBHUYaIbHO WM B TPYIIIIE) IUIAH PEIICHHUS IPOOIIEMBI;

v/ paboTas 1O IUIaHy, CBEPATH CBOU JEUCTBHS C IIEJNBIO W, TPH HEOOXOJMMOCTH, HCIPABIATH OMIMOKA
CaMOCTOSITENIBHO;

v/ B IMAJIOT€e C YUUTENIEM COBEPIIEHCTBOBATH CAMOCTOSTENLHO BHIPAOOTAHHBIE KPUTEPUH OIIEHKH.

2. Iloznasamensvnuvie YYJ/[:
v/ aHaJIM3MpPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 0000IIAaTh (HAKTHI U SIBJICHUSL.

<

BBIABJIATH MIPUYKUHEBL U CIICACTBUA ITPOCTHIX SIBIICHUM.

<

OCYIIIECTBIISATh CpPaBHEHHWE, KIIACCU(PHUKAIINIO, CAMOCTOSITSIILHO BBIOWpAs OCHOBAHHUS W KPUTCPUHU IS
YKa3aHHBIX JIOTHYECKHX OTIepaIuii;
CTPOHMTB JIOTHIECKOE PACCY)KICHUE, BKITFOUAIOIIEe YCTAHOBJICHNE TIPUYNHHO-CIICICTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEeMATHUYECKUE MOJICIH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA.
COCTaBJISITh TE3UCHI, PA3JINYHbIE BUbI TUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.)
npeoOpazoBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BHJIA B IPYro# (TaOIUIly B TEKCT H TIp.)
YMETb OTPEIENATh BO3MOXKHbBIE HCTOUHUKH HEOOXOAUMBIX CBEACHUN, IPOU3BOJUTh MOUCK HH(pOpMaLIUH,
aHAJIM3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTD.

3. Kommynuxamuenvie YY/I.
v/ aJIeKBaTHO MCIIOJb30BaTh KOMMYHHKATUBHBIE CPEJICTBA I PEIICHUs DPA3MYHBIX KOMMYHHKATHBHBIX

N NI N NN

3azay;

v/ JIoNycKaTh BO3MOKHOCTB CYIECTBOBAHWS Y JIIOAEH pasiMYHBIX TOYEK 3pEHHs, B TOM YHUCIE HE
COBIQJAIOIIUX C €ro COOCTBEHHOW, W OPHEHTUPOBATHCA Ha IMO3UIMI0 NapTHEpPA B OOIICHUU U
B3aUMO/ICHCTBUH;

v/ YUMTBIBAThH Pa3HblE MHEHHUS U CTPEMHTHCS K KOOPAUHALIMU Pa3JIMYHbBIX O3ULUHA B COTPY/IHHUYECTBE;

v’ hopMyIMpoBaTh COOGCTBEHHOE MHEHHE M MO3HUIINIO,

v/ JIOTOBapvBaThCsSs M IPUXOJUTH K OOIIEMY PEIICHHIO B COBMECTHOM JEATEILHOCTH, B TOM YHCIIE B
CUTYaIlUU CTOJKHOBEHHS HHTEPECOB;

v/ YUUTBCS BBITOJHATE Pa3IMYHbIE POJIH B IPYIIIE.

1.13. ®opMbI KOHTPOJIS U MOABEIEHUSI UTOTOB PeaM3aluU MPOTrPAMMBbI
B o6pazoBarenbHOM Tporiecce OyayT HMCHOJIB30BAaHBI CIEAYIOIMIME BHJBI U METOJBI KOHTPOJS

YCIEIIHOCTH OCBOCHMS 00yJaroIUMUCs MporpamMmbl «Xumus. Todka poctay:

BxoaHoii - mpoBoauTcs mepea HayaloM pabOThl U MperHa3HAueH JUld ONpEIENeHHs CTapTOBOIO
YPOBHSI BO3MOKHOCTEH 00y4aromuxcs.

Texkymmii- TpoBOAMMBIM B TedeHHE YYEeOHOTO roja B TIPOLIECCE OCBOEHHsS OOYy4aroIUMUCS
IPOrpaMMBl.

IIpoMe:kyTOUHBIH - TpenHa3HauyeH Ui OLEHKH YPOBHA M KadecTBa OCBOCHMS OOydYaIOIIMMMCS
IporpamMmmsl, 00 MO UTOTaM M3Y4eHUs pasjena/TeMbl, TM00 B KOHIE ONPEICICHHOTO Mepuoia 0OyueHUs —
MIOJIYTOAUSL.

HroroBplii - oCylecTBISETCS MO 3aBEPILIEHHIO BCErO INepuojaa oOydeHus Mo mporpamme. Oopmbl
MIPOBEPKH MTPOMEKYTOUHBIX PE3YAbTaTOB: TECTUPOBAHHE, JJabopaTopHas paboTa, BUKTOPHHA.



2. Opramnaunonno-nenarornqecxne yYcdioBus peajiudaliui NMmporpaMmasl

2.1. YuyeOublIii mjian

KonnuectBo yacos

rjji HaumenoBanwue pasnerna TpaKTHK DopMBI KOHTPOJIS
BCEro | Teopus
a
1. | OcHoBbl Onpoc HaOmroaeHueE,
IKCIEPUMEHTATbHOI 99 6 16 cobece0BaHME, TOTIOTHATEILHOE
XUMHHU TBOPUYECKOE 33J]aHUC,aH U3
JIOCTOBEPHOCTH PE3yJIbTATOB
NToroBbiii TECTOBBI KOHTPOJIb
2 BBomgusie ?:aHflTI/IfL Onpoc, HAGTIOICHHE,
XUMUIECKuH 4 2 2 co0eceoBaHue, JOMOJIHUTENLHOE
OKCIICPUMCHT 1 TBOPYECKOE  3aJlaHWe,  aHAIK3
mQposbie JIOCTOBEPHOCTH PE3YIILTATOB
naboparopuu
3. | BaeneHue B OHOXHMHIO Ompoc, HaOJIIoICHHE,
2 2 cobecenqoBanye, JOMNOJIHUTEIHHOE
TBOpPUECKOE  3aJaHWe,  aHaJu3
JIOCTOBEPHOCTH PE3YJIbTaTOB
4. XUMHUYECKUN COCTaB Ormpoc, peleHne pacyeTHbIX
OpraHu3MoOB U 00111ee 4 3 1 3a]1a4, TECTOBBIA KOHTPOJIb
noHsTHe 00 0OMeHe
BEIIECTBU YHEPTUU B
YKUBOU MpPUPO/JIE
5. benxu. Pacrag u Ompoc, HaOJII0IcHHE,
OMOCHHTE30ETKOB. 8 6 5 cobeceloBaHKEe, JIOMOJHUTEIBHOE
TBOpPUECKOE  3aJlaHue,  aHau3
JIOCTOBEPHOCTH pe3yabTaToB,
UTOTOBOE TECTHUPOBAHHUE.
6. depMeHTbI Ompoc, HaAOII0ICHHE,
6 4 5 cobeceoBaHue, OMOJHUTEIBHOE
TBOpPUECKOE  3aJlaHue,  aHaIu3
JIOCTOBEPHOCTH pe3yabTaToB,
3aluTa MPOEKTOB
7. | Buramunb u Oecena, TEMaTUYECKOE
HEKOTOpHBIE Ipyrue 6 4 2 TECTUPOBAHUE, TPAKTUKYM
ouonoru cobecenoBaHue
YEeCKH AKTUBHBIC
BEIIECTBA
8 HyxkiienHOBBIE KUCTOTHI 4 3 1 [TpakTuKyM™m, Oecena,
1 uxoOMeH perieHue
HECTaHJIAPTHBIX 3aa4,
TECTUPOBAHUE
Bcero | 34 24 10




2.2.Kanennapublii yueOHbIi rpadguk
Ne Tema Koua-Bo | Jlata KouTpousb IIpumenenue
4acoB (Ucnonb3oBaHue
000opy/0oBaHus LIEHTPA
€CTeCTBEHHOHAYYHOM
HAINIPaBJIEHHOCTEel
«Touxka pocra»)
BBonrie 3angaTus.
XuMHUECKUI SKCIIepuMeHT U 1udpoBbie JabopaTopuu (3 yac.)

1-3 [HudpoBbie TaTYHKH. 3 06.09.23[[Ipaktn Hudporas mabopaTopus mo
O0111e XapaKTepUCTUKU. 13.09.23[ueckoe XUMHH (0a30BBINA YPOBEHB),
dusnaeckue d3PGeKTol, 20.09.23BansTn KOMIUIEKT TOCY/bI U
MCI0JIb3yeMble B paboTe e 000py0BaHUS JUIS
ITATYHKOB. XHUMHUYECKHX OIBITOB,

KOMIUIEKT XUMHYECKHIX
pPEaKTHBOB

Beenenue B Onoxumuto (2 vac)

1 broxumust - HayKa o 1 27.09.23Ompoc, [{udposas madopatopus mo
KaueCTBEHHOM COCTaBe, TECTUPO XUMHH (6a30BBIN YPOBEHB),
KOJTMYECTBEHHOM BaHUE. KOMIUIEKT TIOCY/BI 1
COJICpKAHUU U 000pyIOBaHUS TS
MpeoOpa3oBaHUAX B XHUMHUYECKHUX OIBITOB,
mporecce KOMIUTEKT XUMHYECKIX
PKU3HEESTEIbHOCTH PEaKTUBOB
COCTMHEHUH, 00pa3yIOmnX
PKUBYIO MAaTEPHIO.

2 MeTtoipl OuoxumMuyeckux (1 04.10.23|0Onpoc KoMIUIeKT mocysl u
MCCIIEIOBAaHUM U UX 000pyI0BaHUA IS
XapaKTepUCTHKA. XUMHYECKUX OTIBITOB,

KOMILJIEKT XUMHYECKUX
PEaKTHUBOB
XUMUYECKHI COCTaB OPraHU3MOB U o0liee MoHsTHe 00 OOMEHE BEIIeCTB M SHEPruu B
xuBounpupoae (4 gac.)

1 [ToHATHE O TIIaBHBIX 1 11.10.230Ompoc. [udposas maboparopus 1o
OMOTEHHBIX JIEMEHTAX. [IpakTu XUMUH (6a30BbII YPOBEHB),
Maxpo- U MUKPOIJIEMEHTHI YecKkoe KOMIUIEKT TOCY/IbI 1
[TpakTHyeckoe 3aHaTHe 3aHATH o0opynoBaHuUs st

e XUMHYECKUX OTIBITOB,
KOMIUJIEKT XUMUYECKHX
PEaKTUBOB

2 broreoxuMudecKmit 1 18.10.23|0Ompoc
KPYrOBOPOT BEIIECTB B
mpupoje

3 [MnacTtuyeckue u 1 25.10.23|0Ompoc
DHEPreTUYECKUE BENIECTBA

4 buosornyecku aktuBHbie |1 08.11.23Tectuposa
COEIMHEHUS, UX POJIb B HUE

PKH3HH 4YCJIOBCKA, XK1~
IBOTHBIX U paCTeHI/Iﬁ




Bbenku. Pacnao u 6uocunmes o6enxo-(8uac.)

1 Poub 6enKOB B 1 15.10.23 Ompoc
MOCTPOCHHUH U
(yHKIIMOHUPOBAHUU
PKHBBIX CUCTEM
2 AMUHOKHUCIIOTHBIN cocTaB |1 22.10.23[IpakTrueckoe [Mudposas nabopatopus
OenkoB. [lenTupl. BAHATHE 10 XuMuu (6a30BbIH
YPOBEHB), KOMIUIEKT
MocCy/sl 1 000pyAOBaHUS
JUTS. XAMUYECKUX OTBITOB,
KOMIUIEKT XUMHYECKUX
pPEaKTHBOB
3 . [IpupoHbIe nenTuas! 1 29.10.23[IpakTHueckoe [Mudposas nabopatopus
(TJTyTaTHOH, Ba30MPECCHH, BaHSATHE Mo XuMuH (0a30BbBIH
PHKEe(DaTUHBI, YJHI0PPHUHBI YPOBEHbB), KOMILJIEKT
U ap.), UX NOCY/Ibl M 000pyIOBaHUS
(bu3noIornuecKoe JUTSE XAMUYECKUX OTBITOB,
3Ha4YeHUE U UC- KOMILUTEKT XUMHUYECKUX
MOJIb30BaHHE B KQUECTBE PEaKTHBOB
MEIUIIMTHCKHUX TPEnapaToB
4 CtpykTypa GeIKOBBIX 1 06.12.23TectupoBanue
MOJICKYJT
5 Pacman 6enKoB. 1 13.12.23[[IpakTHueckoe [Tudposas madboparopusi
DepMEeHTHI, BaHATHE Mo XuMuH (0a30BBIN
OCYILIECTBIISIOLIUE pactal YPOBEHbB), KOMILJIEKT
OCIIKOB MOCYIbI ¥ 000PYAOBaAHUS
JUISL XUMHUYECKUX OTIBITOB,
KOMILJIEKT XUMUYECKUX
pPEaKTHUBOB
6 buocunTe3 6enKoB 1 20.12.23 TectupoBaHue
7 Ctpoenue pudocom. 1 27.12.23 |Ompoc
8 Ko 6eaxoBOro cuHTE3A. 1 10.01.24 TecTtupoBanue
OcoOenHocTH
FEHEeTUYECKOTO Ko/1a
MHUTOXOHJIpUH 1
XJIOPOILIACTOB.
Tema 5. @epmenmot (6 uac.)
1 Pa3nooOpasue u 1 17.01.24
CHEeU(PUIHOCTD TEHCTBUS
(hepMeHTOB
2 [Tonstue o kopepmentax |1 24.01.24
3 Homenknarypa u 1 31.01.24 [TpakTtuueckoe [Tudposas nadboparopus
KIacCU(pUKaIus BAHATHE 1o XUMUH (0a30BBIi
(depmenTOB. [TpuHIMITEL YPOBEHb), KOMITJIEKT
KJ1accu(pUKaIK nocyIsl 1 000pyA0BaHUS
(bepMeHTOB JUIS XAMHUYECKUX OTIBITOB,

KOMIIJICKT XUMHWYCCKHUX
PCAKTHBOB




[IpombllIIEHHOE
[IOJIy4CHHUE U
[IPAKTHUYECKOE
VCIIOJIb30BAHUE
(hepMEeHTOB

07.02.24

Ormpoc

3HaueHUE UCCIEA0BAHUS
MHO>KECTBEHHBIX (POpPM
(bepMEHTOB IS
MEUIIHBI, TCHETUKH,
CEJICKIIMM 1 MOHUTOPUHTA
OKPYKArOLIEH CPeJIbl.

14.02.24

TectupoBanue

[TepciekTHBBI
MPAKTUIECKOTO
VCII0JIb30BaHUsI pUOO3UMOB
1 a031UMOB JU1100pbOBI €
3a00JIEBAHUSIMHU YEJIOBEKA.

21.02.24

[ TpakTueckoe
BaHATHUC

[Hudposas maboparopust
1o XuMuu (6a30BBIH
YPOBEHB), KOMIUIEKT
NOCY/bl M1 000pyIOBaHUS
JUISL XUMUYECKUX OIBITOB,
KOMIUJIEKT XUMHUYECKHUX
pPEaKTHUBOB

Tema 6 ButaMuHBI M HEKOTOpPBIC JApyrue OMOJOTMIECKU aKTUBHBIE coequueHus (6 yac.)

B2, B5, B6, B12, ux
3HaueHue B 0OMeHe
BemiecTB. Buramuu C.

VcTopust OTKpBITHS 1 28.02.24

BUTaMHUHOB

Ponps BuTaMuHOB B iuTaHuu |1 06.03.24 TectupoBanue

Ye0OBEKa U KUBOTHBIX.

ABUTaMHHO3HEI,

TUTIOBUTAMUHO3BI,

TUTIIEPBUTAMUHO3BI

PKupopactBopumbie 1 13.03.24 [TpakTrueckoe [udposas maboparopust

BUTaMHHBI. BuTamun A u BaHSTHE Mo XuMuH (0a30BBIN

€ro y4acTue B 3pUTEIbHOM YPOBEHbB), KOMILJICKT

aKTe MOCY/bI M 000pYyIOBaHUS
JUISL XUMHUYECKUX OTIBITOB,
KOMILJIEKT XUMUYECKHX
PEaKTHUBOB

Butamunel D, Ku Enux |1 20.03.24[[TpakTrueckoe [udposast maboparopus

[POJIb B 0OMEHE BEIIECTB. BAHATHE 1o XuMuH (0a30BbIN
YPOBEHbB), KOMILJIEKT
MOCY/bI M 000pyIOBaHUS
JUISL XUMUYECKUX OTBITOB,
KOMILJIEKT XUMHUYECKHUX
PEaKTHUBOB

BonopactBopumele 1 03.04.24 [Tpaktuueckoe [Tudposas nadboparopus

BUTaMUHBL. Butamuns! B! BaHATHE 1o XUMuH (6a30BBIi

YPOBEHb), KOMITJIEKT
nocy/Ibl 1 000PYyA0BaHUS
JUIS. XUMUYECKUX OIBITOB,
KOMIUIEKT XUMHYECKUX
pPEaKTHBOB




PaznoobOpa3zue 1 17.04.24[TectupoBanue
OMOJIOTUYECKN aKTHBHBIX
COCIMHECHUM:
AQHTHBUTAMHHBI,
AHTHOMOTHKU,
(UTOHIMIBI, TEPOULIUIBI,
nedonranThl, pOCTOBBIE
BelllecTBa (BaKHEHIINE
MPEICTaBUTENN U
MEXaHU3MBbI IEHCTBUSA)

Hyxkneunosbvie kuciomul u ux oomen (4 uac)

1 VcTopus OTKPBITHS U 1 24.04.24 Omipoc
M3yYeHHs HyKJICMHOBBIX
KHCIIOT, UX XUMUYECKUNA
cocTaB
2 Crpykrypa JIHK u PHK 1 08.05.24 TectupoBaHue
3 . Myrtamuu B IHK u 1 15.05.24|0Ompoc
(hakTOpBI, UX
BEI3BIBAIOIINE
4 HacnencrBeHHbIE 1 17.05.24|0Ompoc
3aboseBanms. PHK, nx
Kiaccuuranys
HToroBO€ TECTHPOBAHHE 1 22.05.24
Wroro 34

2.2.YcaoBus peaju3anuy NporpaMmbl:
2.2.1.MarepuajbHO-TeXHHYECKOEe o0ecriedeHue U 000pyI0BaHUE

1. MHOTO()YHKIIMOHAJILHBIN IPUHTEP

2. CtanmoHapHbBI KOMITBIOTED

3 IIpoekrop

4. Iludposas 1a60paTOPUIKOTOPAsT COCTOUT U3:

- becnipoBO1HO# MyNIBTUATYUK 110 XUMUU C 4-MsI BCTPOCHHBIMU JTaTYUKAMHU:
- natuuk pH ¢ qmamazonom u3mepenus He yxe yem ot 0 mo 14 pH;

- IaTYUK BBICOKOW TeMIepaTypbl (TEpMOTIApHBIN) ¢ qUana3oHoM u3mepeHus Heyxke yeM ot -100 no +900C;
- TaTYUK 3JIEKTPOIPOBOIUMOCTH C auara3zoHamu udMepeHus He yxe yem ot 0mo 200 MxCwm; ot O o 2000

MKCM; oT 0 o 20000 MxCwm;

- TATYUK TEMIEepPaTyphl TUIATHHOBBIN C JMANa30HOM MU3MEPEHHS HE YXKE YeM OT
-30 mo +120C;

- JIonoJTHUTEIBHBIN JaTYMK ONTHYECKOW TNIOTHOCTH 525 HM.

- Akceccyapul:

- kabenp USB coennHUTENbHEIN;

- 3apsiTHOE YCTpO#CcTBO ¢ Kabenem MiniUSB;

- USB Anantep Bluetooth 4.1 Low Energy;

- KpaTKO€ PyKOBOJICTBO I10 IKCIUTyaTaluy HuppoBoii 1abopaTopuu;

- Habop 1a00paTOPHOI OCHACTKY;

3. Bcnomozamenvroe obopyodosanue:

Bechl 1aboparopHsle ekTpoHHbIe 200 ;

CIIMPTOBKA;

Habop XUMuyeckou nocyobvl 0/ NPOGeOeHUs XUMULECKO20 IKCnepUMEeHma
Habop peakxmugos 015 npogedenuss XuMuieckoeo sKkcnepumenma altoMUHUM;
4. TIporpammHOe obecrieueHre, METOANYECKHE PEKOMEHIAIIUH U BUJCOPOTHKH.

2.3. Kaagposoe o0ecnieyeHne NporpaMmslI:
[Iporpammy peanusyer yuyuTeab OMOJOTHH, XUMUH.
2.5 UndopmaunoHHOe obecrneyeHue:




Jlnist yCTIenIHo#M peayu3anuy mporpaMMbl pa3paboTaH yaeOHO-METOAMYECKH KOMITJIEKC, KOTOPBIA BKIIIOYAET:
KaJeHJapHBIA  y4eOHBIH TpaduK, METOJMYECKHE MaTepuajbl 0 OpraHu3anuu oOpa3oBaTeNbHOU
JEATeIbHOCTH, DJICKTPOHHbIE y4eOHBIE MaTepHaibl, TUIAKTHYECKUE pa3pabOTKH, KOHTPOJIbHO-OLEHOYHBIE
MaTepHualibl, HOPMATUBHO-IIPABOBOE OOECIICUCHHUE.
2.4. Meronnueckoe odecnieyeHne NporpaMmbl
Metoapl 00y4eHus1, HCIIOB3yeMbIE€ B IPOTpaMMe:

cJoBecHbIE (YCTHOE 0OBSICHEHHE MaTepuala, Oecepl),

HarJisHble (Ipe3eHTalus, pUCyHKH),

UTPOBEIE,

COpEBHOBATEIILHBIC.

®opmbl 00yUeHHUS:

(bpoHTaNbHbIE,

IpYIIOBHIE,

WH/IUBUTyaJIbHBIE.

AN NI NN

ANANIN

Yueono-memoouueckan u cnpasounaa numepamypa

HNuTepHeT-pecypcebl:
Buneomarepuaisr 1o paboTe Ha  1uiathpopme Releon. /I URL:
https://rl.ru/solutions/complekts.php?id=3242800201
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