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HHOACHUTEJIBHASA 3AITMCKA
AKTYaJbHOCTH MPOTrPaMMbI

3HaHMs, MOJIy4aeMbl€ B IIKOJIE IO XMMHUH, Mbl HE OYE€Hb YaCTO HCIIOJIb3YEM B MNOBCEAHEBHOMN
KU3HU, KOHEYHO, €CJIM MBI HE CBS3aJIM CBOIO )KM3Hb C XUMHUEH B MpodeccnoHanbHOM miiaHe. Tem
HE MEHEE, 3TOT IPEAMET MOXKET CTaTh HCTOYHMKOM 3HAHUM O Ipolieccax B OKPYKAKOIIEM MHUPE,
TaK KakK TOJIBKO IPU W3YYEHUU XMMHHU Mbl 3HAKOMUMCS C COCTABOM BEIIECTB Ha HAIIEH 3eMile.
bnarogaps sToMy MBI y3HaeM, KakUM O0pa30oM »3TH BEIIECTBA BIHUAIOT Ha IPOLECCH
KU3HEJIEATEIbHOCTH OPraHn3Ma, 1a U B LIEJIOM Ha CaMy JKM3Hb Y€JIOBEKA, 4TO MOJIE3HO HaM U B
KaKuX KOJIMYECTBAX U, HAKOHEIL, YTO BPEIHO U 10 KAKOW CTEIICHHU.

[Ipenyiaraemast mporpaMMa UMeeT €CTECTBEHHOHAYYHYIO HalPAaBJICHHOCTb, KOTOPas SBISAETCS
BaXHBIM HAINPaBJICHUEM B pa3BUTUM U (OPMUPOBAHUM Y IIKOJIBHUKOB MEPBOHAYAIBHOTO
LEJIOCTHOT'O IIPEJICTABIICHUS O MUPE Ha OCHOBE COOOLIEHUSI UM HEKOTOPBIX XUMUYECKUX 3HAHUN .

B mpouecce n3ydeHns1 JaHHOTO Kypca ydalluecs COBEPIIEHCTBYIOT IPAKTHUYECKUE YMEHHS,
CIIOCOOHOCTh OPHUEHTHUPOBATHCS B MUPE PA3HOOOPA3HbIX XMMHYECKHX MaTepUajoB, OCO3HAIOT
MPAaKTUYECKYI0 LEHHOCTh XHMHYECKUMX 3HAHWH, HX OOUIEKYyJIbTYpHOE 3HAUYECHHE IS
0o0pa30BaHHOIO 4eJoBeKa. PerieHne 3aqad pa3iaMdHOIO COAECpPXkKaHMS SIBISIETCS HEOThEMIIEMOU
4acThI0 XMMHUYECKOTO 0oOpa3zoBaHMs. PelieHue 3aad BOCHUTHIBAET Y y4YalUXCS TPyAoJroOue,
LEJIeYCTPEMIICHHOCTh, CIIOCOOCTBYET OCYIIECTBJICHUIO TOJIUTEXHU3MA, CBSI3U OOYy4YeHUS C
KU3HBIO, TPO(heccCHOHaAIbHON OpUEHTALINHY, BbIpa0aThIBAET MUPOBO33pEHUE, (POPMUPYET HABBIKU
JIOTUYECKOTO MBILUICHUS.

HeoOxonuMocTh BBeJEHHUS JAaHHOTO Kypca OOYCIIOBJI€HA HEJAOCTATOYHOW MPUKIAAHON
HaIpPaBJIEHHOCThIO 0a30BOr0 Kypca XMMHUU M MOBBILICHHBIM KOJUYECTBOM OOJICIOIIUX JETEH.
OTIIMYNATENPHON 4YEepTOM MNpPOrpaMMbl SBISIETCS TO, YTO B M3YYEHHMHM JaHHOIO Kypca
VCIIOJIb30BaHbl IIOHATHSA, C KOTOPBIMM Y4YallMECSd 3HAKOMBI, OHM BCTPEUYAIOTCA C HUMH
€KEIHEBHO. JTO TaKUE MOHATHA, KaK MMHINA U €€ COCTaB, a TAKKE BPEIHAs U MOJIE3HAs IUIIA.
YacTo s1roau He 3alyMbIBAIOTCS HAJl TEM, YTO OHH €T, HACKOJIBKO MUTATEIbHBI POAYKTHI.

JIaHHBI KypC BaX€H NOTOMY, YTO OH OXBAThIBAET TEOPETHYECKHUE OCHOBBI XUMHUHU H
IIPAKTUYECKOE HA3HAYCHHE XUMHYECKUX BEIIECTB B IIOBCEAHEBHOM JKM3HH, IO3BOJISET
pacCUIMPUTh 3HAHMS y4YalIUXCSl O XMMUYECKUX METOJaxX aHajiu3a, CIoCOOCTBYET OBJIAJEHUIO
METOJMKAaMHU UccliefoBaHus. Kypc colepkuT onepekaronyro HHPOpMAIHUIO 10 OPraHuIeCKOn
XUMHH, PACKPBIBACT NEpel YYallMMHUCS HHTEPECHBIE W BaXXHBIE CTOPOHBI ITPAKTHYECKOIO
VCIIOJIb30BaHUs XUMUUYECKUX 3HAHUM.

IIpakTHyeckass HaAIpaBICHHOCTh M3y4acMOI'O0 MaTepuaya JejlaeT JaHHbIM KypC OYEHb
akTyanbHbIM. CozlepikaHue Kypca MO3BOJISIET YUYEHUKY JH000r0 YPOBHS BKJIIOUUTHCS B yueOHO-
MO03HAaBaTENbHBIH Mpoliece U Ha JII000M dTare JeATeIbHOCTH.

esu u 3a1a44 POrpamMMmbI
ear mporpammbl — sBisieTcs (POPMUPOBAHKE Yy ydalIUXCS TTyOOKOTO M YCTOWYMBOIO
WHTEpeca K MHUPY BEIIECTB M XUMUUYECKUX IMPEBpAIICHHUM, MPUOOPETEHHUE HEOOXOIMMBIX
MPAaKTUUYECKUX YMEHUW M HaBBIKOB M0 JIa0OpaTOPHOW TEXHUKE; CO3/IaHUE YCJIOBUU IS
PACKpBITHS POJIM XWMHUU KaK HWHTETPUPYIOIIEH HAYKH €CTECTBEHHOTO IMKJIA, HUMEIOIIEH
OTPOMHO€ ITPUKJIATHOE U BAJIEOJIOTUYECKOE 3HAYCHHUE.
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3agaum nporpaMmsi:
Oo0yuaromue:
¢ (GopMHpOBaHNE HABBIKOB H YMEHUI HaAyYHO-UCCIIEIOBATENBCKOM 1eATEeIbHOCTH;

e (opMHUPOBaHHUE Y yUAIIUXCs HABBIKOB 0€30I1aCHOrO K I'PAMOTHOI'O OOPAIICHHS C
BEII[CCTBAMH,

¢ (OpMHPOBAaHHE TPAKTHYCSCKUX YMCHUI Y HABBIKOB Pa3paOOTKHU M BBHITIOJTHEHUS
XHMHYECKOT'O IKCIICPUMEHTA,;

® IIPOJOJDKUATH Pa3BUTHE MMO3HABATEILHOW aKTUBHOCTH, CAMOCTOSATEIIBHOCTH,
HACTOWYMBOCTH B JOCTH)KCHHH IEJTH, KPEATHBHBIX CIIOCOOHOCTEH yUaIIuXCs;

® TIPOJOJDKUATH (POPMHUPOBAHHE KOMMYHHKATHBHBIX YMEHUH;

e (opMHPOBaHKE PE3CHTALIMOHHBIX YMECHUI ¥ HaBBIKOB,;

¢ Ha IIPUMEpPe XUMHUYECKOI0 MaTepraja HayaTh pa3BUTHE yUYeOHON MOTHBAIIUU IIIKOJBHHKOB
Ha BBIOOP TPOo(eCCuu, CBSI3aHHONW ¢ XMMHYCSCKUM TIPOU3BOICTBOM;

® JIaThb BO3MOXXHOCTH Yy4YaIllUMCSI TPOBEPUTH CBOM CIIOCOOHOCTH B €CTECTBEHHO
o0pazoBaTeIbHON 00J1aCTH.

e DopMHpPOBAaHNE OCHOBHBIX METOJIOB PEIICHUS HECTAaHJAAPTHBIX M OJIMMITHAJIHBIX 3a/1ad I10
XUMHH

Pa3BuBarniue:
e Pa3BuBaTh BHUMAaHUE, TAMATh, TIOTUUECKOE U TPOCTPAHCTBEHHOE BOOOPAKEHUSI.
e Pa3BuBaTh KOHCTPYKTUBHOE MBIIIJIEHUE U COOOPA3UTEIHLHOCTD;

BocnurarteabHbIe:
e BbI3BaTh MHTEPEC K M3Yy4AEMOMY IIPEAMETY
e 3aHMMATEIbHO W HEHABSI3YMBO BHEJIPUTH B CO3HAHUE YYalIUXCAi O HEOOXOAUMOCTH
COXPAHEHUS U YKPEIJICHUSI CBOETO 3JI0POBbSI U 3JI0POBBSI Oy IyIIEro MOKOJICHHUS.
e BocnuTeiBaTh HPAaBCTBEHHOE U JyXOBHOE 3I0POBBE
OCHOBHOE COJAEPXAHHUE ®OPMbI N METO/IbI
JEATEJIBHOCTH

[Iporpamma KpYKKa «DKCrepuMEeHTAlIbHAs XUMUS» IpeaycMaTpuBacT
L[EJICHAIIPABJIICHHOE YIIyOJI€HHEe OCHOBHBIX XMMHYECKUX IOHSTHM, MOJYyYEHHBIX NE€ThbMHU Ha
ypOKax XMMuu, OM0JI0Tuu, reorpaduu, MHPOPMATUKH.

Kpome Tteopernueckux 3HAHUM, NPAKTHUYECKUX YMEHHUW M HABBIKOB Yy YYallUXCs
dbopMupyIOTCA MO3HaBaTeIbHbIE MHTEpechl. YTOOBI HE TEpsATh MO3HABATEIILHOIO MHTEpeca K
IpeaMeTy KpyXKka ydeOHas mporpamma MNpedyCMaTpUBAET YepeJOBAaHUE TEOPETHUYECKUX U
IIPAKTUYECKUX BUAOB ACATEIBHOCTU. {11 BBOIHBIX 3aHATUN KPYXKKa XapaKTEPHO COYETAHUE
DJIEMEHTOB 3aHUMATEIbHOCTH WM HAaydyHOCTU. IIporpamma KpyKKa BKJIIOYAET: 3HAKOMCTBO C
npuéMamu J1abopaTOPHOW TEXHUKH, C OpraHU3aIlMed XMMHUYECKOTO MPOU3BOJICTBA, U3YUCHUE
BEILIECTB U MAaTEpUAJIIOB U UX IPUMEHEHHE.

3aHATHA B KpYXKKE MPOBOJATCS HMHAWBUIYyalbHble W TpynmoBble. [lomgbop 3amanmii
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IIPOBOJUTCS C YYETOM BO3MOKHOCTEM NI€TEU, B COOTBETCTBUU C YPOBHEM HMX IOJATOTOBKH W,
KOHEYHO, C YYETOM KeJlaHHs. B ciyyae BhIIOIHEHUS IPYIIIOBOIO 331aHUs AAETCSI BO3MOKHOCTD
CIUTaHUPOBATh XOJ1 SKCIIEPUMEHTA C YETKUM pacIipe/ie]ICHHEeM 0053aHHOCTE! JIJIsl KaXKAO0T0 YiIeHa
rpynibl. OcHOBHBIE (hOPMBI 3aHATHH KPYKKa « DKCIIEPUMEHTATIbHAS XUMUSD) - JIEKITHH, PACCKa3bI
yuuTens, o0CyKJIeHue MmpoOseM, MpaKkTUYeCKue paboThl, MPOCMOTP BUACO(PUIBMOB, pEIICHUE
3a/lad ¢ HECTaHJApTHBIM cojepkaHueM. UlieHbl KpyKKa TOTOBAT pedepaTsl M TOKIIAIBI,
COOOIIIEHU.

Jns akTMBHU3alMM TMO3HABATEIBHOIO MHTEpPECa YYalIUXCS NPUMEHSIOTCA CIEAYIOIINE
METO/Ibl: MCHOJIb30BaHHEe HWH(POPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUN (TMOKa3 TOTOBBIX
KOMITBIOTEPHBIX Tpe3eHTanuii B POwerPoint, cocraBicHHE YYallUMHUCS KOMITBIOTEPHBIX
npe3eHTanuid B mporpamme PowerPoint, pabora B cetu MHTEepHET),  YCTHBIC COOOIICHHUS
yyaluxcs, Hamucanue pedepaToB, BBINOJHEHHE MPAKTHUYECKUX padOT C 3BJIeMEHTaMU
WCCJIEIOBAHUSI, W COLIMOJOTMYECKUA ONIPOC HACEIEHUSI.

BaxxHast posib OTBOAUTCS TYXOBHO - HDABCTBEHHOMY BOCIIMTAHUIO YUAIIUXCS U
PO OPUEHTATUOHHOMY CaMOOIIPEACIICHUIO YUAIIXCS.
[IporpaMma gaHHOTO Kpy»KKa paccunTaHa Ha 1 rox. {is yCHemHOro OCBOECHUS MPOTPaMMBbI
3aHATHS YUCJIEHHOCTh JIETe B IpYIIE KpPYyKKa JIOJDKHA COCTABIATH He Oozee 15 4yenoBek.
XUMHUYECKUI KPYKOK - JKCIIEPUMEHTAJbHBIM, MMOITOMY COCTaB YYalluxcs JODKEH ObITh
MOCTOSIHHBIM. ['0/T0BO# Kypc mporpamMMmsbl paccuuTal Ha 72 yaca (1 3aHsTHE 1O 2 4. B HEJIEINIO).
['pynna dopmupyeTcs u3 aeteit B Bozpacte ot 15-17 ner

®OPMBI ITIOABEAEHUSA UTOTI'OB PEAJIM3AIIUUA ITPOI'PAMMBI

Dopmamu noogedeHus UmMo208  peanuzayuu yerer U 3a0ay NpocpamMmuvl KPYHCKA
«OKCnepumMeHmanoHas XUmMus» A6aAAI0Mcs:
e PemreHne olMMNMUAIHBIX 3324 Pa3IUYHOTO YPOBHS;
e (Co3pnanue cOOPHHUKOB 33]1a4, UHTEIUIEKTyaJIbHBIX UI'P, KPOCCBOPAOB
e JIOKJaJbl U pedepaTsl yyalmuxcs;

OXKNAAEMBIE PE3YJIbTATBI U CIIOCOBbI UX ITPOBEPKU

B pesynbTaTe nmpoxoxKaeHus: mporpaMMHOT0 MaTepuana, yJaliuiicss UMeeT npeocmasieHue o:
— O MPUKJIAJAHON HAMPABICHHOCTH XUMUU;
— HE00XOIMMOCTH COXPAHEHUS CBOETO 37I0POBBS M 37I0POBbsI Oy TyIIEro MOKOJICHUS;
— 0 BEIIECTBAX W MX BIMSHUS HA OPTAaHNU3M YEJIOBEKaA,
— 0 XUMHUYECKHUX MPOodecCusx.

VYyammecs T0JDKHBI 3HAMb
— IIpaBuna 6e3omacHOCTH pabOTHI B 1aOOpATOPUU M OOpaIEHUs C BEIIECTBAMM;
— IlpaBuna cOopku U pabOTHI TAOOPATOPHBIX MPUOOPOB;
— OmnpeneneHue Macchl 1 00beMa BEIECTB;
— TlpaBumiia 5KOHOMHOTO pacxo0/ia TOPIOYETO U PEAKTUBOB
— Heo0xoauMoCTh YMEpPEHHOTO YIOTPEOICHUS BUTAMUHOB, OEIKOB, JKUPOB M YTJICBOIOB
JUTS 37I0POBOTO 00pasa KU3HH YEJIOBEKa;

— TlarybHoe BiMsHME NMHUBa, HEKOTOPHIX MHUIIEBBIX JOOABOK Ha 3I0POBhE UETIOBEKA;
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— KauecTBeHHbBIE pC€aKunun Ha 66JIKI/I, YIJICBO/IBI,
— Cnoco0Obr PCUICHUA HECTAHAAPTHLIX 3a1a4

VYyaniuecs 10JKHBI yMemb.

— Omnpenensite 1eNb, BBIACIITE 00BEKT UCCIEI0BaHUs, OBJIAJIETh CIOCOOAMU PErUCTpalun
MoJTy4eHHOU HH(pOopMaIuu, ee 00paboTKH U 0POpMIICHHUS;

— Tlonp3oBathcsi MHGOPMAIIMOHHBIMUA UCTOYHUKAMU: CIpaBOYHUKamu, MHTepHET, yueOHOMI
JIATEPATYPOU.

— OcymiecTBasATh 1a00paTOPHBIN SKCIEPUMEHT, COOJTIOIasi TEXHUKY O€30MaCHOCTH;

— paboTaTh CO CTEKJIOM M PE3MHOBBIMU MPOOKAMHU MPU MPUTOTOBICHUH NMPUOOPOB s
IIPOBEJICHUS OTIBITOB;

— OCYHIECTBIISITh KPUCTAJUTA3AIINIO, BBHICYIINBAHNE, BBITAPUBAHKE, ONIPEICIATh ILIOTHOCTD
UCCJIEIyEMBIX BEIIECTB;

— OmpenensaTe Ka4eCTBECHHBI COCTaB, a TaK )K€ IKCIICPUMEHTAILHO JOKa3bIBaTh (PH3NYECKUC
1 XHMHUYECKHE CBOMCTBA UCCIICTYEMbIX BEIIECTB;

— Tlomyuyath pacTBOpPHI € 3a/IaHHON MacCOBOM JI0JIeH U MOJISIPHON KOHIIEHTpaIueii, padoTaTh
C pacTBOPAMU Pa3IMYHBIX BEIIECTB;

— Haxoauts nmpo0ieMy U BapuaHThI €€ PElIeHNUS;

— PabGortath B COTpYIHHYECTBE C YWICHAMH TPYMIIbl, HAXOJIUTh U WCIPABISATH OIIMOKH B
paboTe Apyrux y4aCTHUKOB TPYTIIIBI;

— VYBepeHHO JepkaTh ceOsi BO BpeMsl BBICTYIUICHUS, UCIIOIb30BaTh Pa3IMYHbIC CPEACTBA
HArJIIHOCTH MIPU BBICTYIUICHUH.

— Becrtu nuckyccuio, oTcTanuBaTh CBOIO TOUKY 3PEHMSI, HAUTH KOMIIPOMMUCC;
— IIpoBoauTh COLIOITPOC HACENEHUs: COCTABIATh BOIPOCHI, YMETh 00IIATHCS.
Yyammuecs IO KHBI 6/1a0emb.
— HaBbikamu 00paboTku mosydeHHON WH(OpMauu u ohOopMIIATH €€ B BUIE COOOIICHHUS,
pedepaTa Win KOMIBIOTEPHON MTPE3EHTAIINN
— HaBbIkamu 3KCTIEpUMEHTATBHOTO TIPOBEIACHISI XUMUIECKOTO aHAIH3a.

MOHI/ITOpI/IHF PE3YyJIbTATOB BBIITOJIHCHUA ueneﬁ H 3aJa4 IIporpaMmbl IIPCAIIOIaract
Ha6JHOI[eHI/Ie 3a JCATCIIbHOCTBIO yHalIIUXCs Ha YPOKaX, OTCICKMBAHHUC KOJIMYCCTBA YYAIIUXCA,
3aHUMAIOIIUXCsa HCCHCI[OB&TGHLCKOﬁ u HpO@KTHOﬁ ACATCIIBHOCTBIO U e€ PE3YJIbTATUBHOCTH.

YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI
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KonumdectBo yacoB B Heaemo -2.
KonuuectBo nereit B rpynne — 15 yenosek.
Mamepuanvno-mexuuyeckas 6asza:
- KaOWMHET XMMUU, UHTEPAKTUBHASI IOCKA, MyJIbTUMEINA, HA0Op BUICOKACCET U
MYJIbTUMEIUMHBIEC CPEICTBA, BUPTyaIbHAas JIa0OpaTOpHsi, XUMUYECKasl J1abopaTopusl.
Buympuwkononsie ceazu:
- KaOnMHeThl MHPOPMATHKH, OUOTIOTHUU
YYEBHBIN IVIAH
1 ronx oOyuenus (72 daca, 2 4aca B HEJICIIO)

e HanmeHnoBanme Kosn4yecTBo yacoB dopma
) pa3aesioB U TeM Bcero Teopus IIpakTHuka KOHTPOJIA
Bxonaunoi
1 Baenenue 1 0,5 0,5
KOHTPOJIb
Meroas! N03HaHUA B IlepBuunas
2 XHUMHH. 17 7 10 JINarHOCTHKA
DKCTepUMEHTAIbHBIE Texymuii
OCHOBBI XUMHUH KOHTPOJIb
Texymmit
3 CtpoeHue BelecTBa 14 8 6 ym .
TEMaTHYECKHUI
Texymmit
4 XHUMHUYECKUE pEaKIuu 20 5 15 yi .
TEMaTHYECKHUI
Texymmit
5 MHoroo6pasue BeIecTB 16 4 12 yi .
TEMaTHU4ECKUI
uToro 72 245 47,5

Coaep:xanue nporpaMmmbl
(72 uaca, 2 yaca B HeJ1eJII0)

Beenenue

Teopusa: BBognoe 3anstue. WHCTpykTak mo TexHuke Oe3zomacHocTH. I[IpaBuia moBeieHUsT B
nabopatopuu. [IpaBunma  pabGoTel ¢  HarpeBaTenbHbIMH — mpubopamu.  IlpaBuma  paboTel ¢
JIETKOBOCIUTAMEHSIOIIMMUCS KuaKocTsMH. [IpaBuia 6e3onacHocTy nipu paboTe co Ieno4aMu, KUCIOoTaMHu U
IPYTUMH XMMHUYECKHMMHU BemiecTBaMu. [Ipuembl oOpaiieHus co CTEKISHHOH U ¢aphopoBoil XUMHUYECKOU
MOCYI01.

IIpakTrka: 3HAKOMCTBO € IU(POBONH XMMHUYECKOH saboparopueil. JlaTuuku Uis M3MEpeHUH.
Hcnons3oBanue gaTdynka TeMIiepaTyphl INIATUHOBOTO IS ONIPECIICHNS TEMIIEPATyPhl BOBI.

MeToabl NO3HAHMS B XHMHUHU. JKCIIEPUMEHTAIbHbIE 0CHOBBI XUMuH (17 yacoB)
Teopusa. XuMHUECKUI SKCIIEPUMEHT. ['OpeHHe - CIOXKHBIM 3K30TepMUYECKUi Ipouecc. Pusndeckue

CBONCTBA BelllecTBa. TeMnepaTypa Kurenus. Temneparypa miaBiieHus. PacTBOpUMOCTh BEILIECTB.
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[Ipaktuka. Pabora co cnupToBKOii. M3ydeHne cTpoeHUs TIaMeHH CIIMPTOBKHU M MapaHOBOM CBEYH C
MOMOIIIBIO JaTYUKA BHICOKOUW TeMIepaTypshl.

W3mepenue Ttemmeparypbl KUIEHHS BOJIbl C MOMOUIbIO JIAOOPATOPHOIO TEpPMOMETpa M AaTyUKa
TEMIIEPATYPHI.

Omnpezenenue TeMnepaTypsl IJIABJIEHUS U KPUCTAIUTU3AIMU MEeTaJljIa.

Onpenenenre BOAONPOBOAHON U TUCTHUILTUPOBAHHOM BOJIBI.

N3yuenue pacTBOPUMOCTH BEIIECTBA B 3aBUCUMOCTH OT TeMIepaTypsl. TernoBoit

3¢ dexT pacTBOpEHHSI BEIIECTB B BOJIC.

Habmoienue 3a pocToM KpUCTaLIOB.

Ctpoenue BemecTBa (14 yacoB)

Teopus. Atomsl. Mosnekynsl. MoHbl. BenectBa MOIEKYyIsIpHOTO U HEMOJIEKYJISIPHOTO CTpOeHus. THIib
KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT UX CTPOEHUS. DIEKTPOIUTHI U HEAIEKTPOJIUTHL.
Kiaccel Heoprannueckux coequHeHu. Knucnorel 1 ocHoBaHus. THAMKaTOpBI.

IIpaktuka. CocTaBiieHHE MOJENEH MOJIEKY] M Pa3IUYHBIX KPUCTAINIMYECKMX PELIETOK MPU IOMOIIH
KOHCTPYKTOpA.

Temneparypa I1aBieHus BEECTB C pa3HbIMUA TUIIAMU KPUCTAJUIMYECKUX PELIECTOK.

Kiaccel Heoprannueckux coenuHeHni. Knucnotel u ocHoBanus. Maaukartopsl. Onpenenenne xapakrepa
Cpell IIpY NOMOIIY Pa3JIU4HbIX UHAUKATOPOB.

Omnpenenenue pH pa3zauuHbIx cpe.

ONEKTPOIUTHI U HEINEKTPOJIUTHI.

CunbHbIC U c1a0bIe 3JEKTPOJIUTHL.

Onpenenenre KOHLEHTPALMU COJIH 10 AJIEKTPOIPOBOIHOCTH PACTBOpA.

Xumuueckue peakuuu (20 yacon)

Teopus. Knaccudukanus xumuueckux peakuuil. TemioBoil a3gpdext xumuueckoi peakiuu. CKopocTh
XUMUYECKON  peaknuu. Peakuum wuonHHOro oOmena. TurpoBanume. T'uipponus.  OKHUCIHTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[Ipaktuka. PaznoxxeHue kpuctayuioruapara.

Beinenenue n noraomeHne TemoThl — IPU3HAK XUMUYECKON PEaKIUH.

Peakuus nelitpanuzanuu. TernnoBoi 3G dekT peakuu rupoKCuIa HaTPHs C YTICKUCITBIM Ta30M.

OmnpeneneHre KOHIEHTPALMH BEIIECTB KOJIOPUMETPHUUECKUM METOJIOM MO KaJTMOpPOBOUHOMYTpadUKy.

B3aumoneiicTBre ruipokcuia 6apust ¢ CepHON KUCIOTOA.

N3yuenune peakiuy B3auMOICUCTBUS CyIb(HUTa HATPUS C IEPOKCUIOM BOJIOPO/IA.

N3menenue pH B X071€ OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA.

N3ydenue BAUSIHUS pa3IUUHbIX (JAaKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIUH.

3aBHUCHMOCTB JIEKTPOIPOBOJTHOCTH PACTBOPOB CHIIBHBIX JJIEKTPOIUTOB OT KOHIIEHTPALIMH HOHOB.
Onpenenenne pH paznuuHBIX cpe ¢ MOMOUIbIO MPUOOpa U MHAWKATOPHON Oymar.
Omnpenenenne xapakrepa cpes] Ipy MOMOILHU Pa3IMYHbIX HHIUKAaTOPOB

MHuorooopa3sue Bemects (16 yacoB)
Teopusa. Metannel u ux coequHenus. Hemeramnsl u ux coeguHenus. IIpocTeie U cioxHbIe
BEILIECTBA.

[IpakTuka.
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[TnaBieHre ¥ KPUCTAIIU3AIUS CEPHI.
B3anmopeiicTBre N3BECTKOBOM BOJIBI C YTJIEKHUCIIBIM Ta30M.
N3yuenne CBONCTB CEPHUCTOTO T'a3a M CEPHUCTON KUCIIOTHI.
OCHOBHBIE CBOIICTBa aMMHaKa.
W3yuenune o0Opas31ioB METAILIOB.
OxkuclieHue *xeJe3a BO BJIaKHOM BO3IyXe€.
[IlemoyHbIC U MIEIIOYHO3EMEIbHBIC METAJLIEL.
MoHUTOPUHT 00pa30BaTeJbHBIX Pe3yJIbTATOB

(I)OpMBI MOABECACHUA UTOTOB pPeaAIM3alluUH NMIPOrpaMMbl

B npouecce oOyueHus: MPOBOAATCS pa3HbIE BHUJIBI KOHTPOJS PE3yIbTaTUBHOCTH YCBOCHHS
IIPOrpaMMHOI0 MaTepHaa.

Buowit konmpons:

- BxonHo#t (mpeaBapuTEIbHBIN) KOHTPOJIb - IIPOBEPKA COOTBETCTBHSA KauyeCTB
HAYaJIbHOTO COCTOSIHHSI 00y4aeMOoTo Tiepe]] ero 00yICHHEM.

- [lepBudHas TUAarHOCTUKA — OMpEJCIICHHE 00pa30BaTEIIbHBIX OXKUIAHUN peOCHKa,
€ro OTHOIICHWH M 00pa3oBaTelbHBIX MOTPEOHOCTEH (IMIPOBOIUTCS IMOCIE M3YYCHHUS TEPBOM
TEMBI IIPOrPaAMMBI).

- Texymuii KOHTPOJIb — MPOBOUTCS Ha 3aHATUSAX B BUJC HAOIIOCHUS 32 yCIIeXaMu
Kaxaoro ydvamerocs. [IpoBoautcsi oOCyXJIE€HUE pE3yJIbTATOB ONBITOB U (DOPMYIUPYIOTCS
001111€ BBIBOJIBI

- TemaTH4ecKku KOHTPOJIb — MPOBEPKA PE3yIbTATOB OOYUEHHS MOCIIEC IPOXOKIACHUS
TeMbl. [IpoX0IUT B BUAEC TECTOBOTO KOHTPOJIS, 3alTUTHI TPOSKTA U T.]I.

- HTOroBBIi KOHTPOJIb - MPOBEPKA PE3yNbTaTOB OOyUYEHUS TOCJE 3aBEpIICHUS
o0pa3oBaTebHON MPOrPaMMBbl, B KOHIIE y4€OHOTO Tojla B BUE 3aIIUTHI
MIPOEKTOB.

(I)OprI KOHTPOJIA

Dopmuposanue UKT-komnemenmuocmu odyuarouguxcs

Y4eHUK HayduTCs:

UCTOJBb30BaTh  pa3Hble MpHEeMbl TOMCKa UWHPOpMAllUKM  Ha
MIEPCOHATILHOM KOMITbIOTEpE B 00pa3oBaTeIbHOM

MIPOCTPAHCTBE C UCMOIb30BAHUEM

O6opynoBanus 1udpoBoit 1adboparopuu;

- UCMOJIb30BaTh PAa3IMYHbIC CIIOCOOBI XpaHESHHsI U BU3YyaIH3aIlui HH(opMaIuu, B

TOM 4ucIe, B Tpadudeckoit popme

(Dopmupoeanue KOMREemeHmHocmu 6 o001acmu OnblMHO-
9l<cnepumenma.z1bnoﬁ u npoekmnoﬁ OdeamenbHoCmU
Y4eHuk HAYYUTCA IIJIAHUPOBATH U BBIIIOJIHATH y‘-ICGHOC HUCCIICAOBAHUC U y‘-Ie6HBIfI IMPOCKT,
HCIIOJIb3Yys 06OPYJIOBaHHe, MOJCIN, METOJBI, TIPUEMBI, a/ICKBATHLIC HCCHG}IyeMOfI HpO6J’ICM€.
Vyennk MOJIYYHUT BO3MOXHOCTb HAYUUTHCA CaAMOCTOATCIIBHO 3aAyMbIBATh, INIAHUPOBATH U
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BBITMOJHATH Yy4eOHOE HccieloBaHUE, YUeOHBIM U COLUATbHBINA MPOEKT MO €CTECTBEHHOHAYYHOM
HaMpaBJICHHOCTH.

Kpumepuu ouenku pe3yibmamoes 0ceoenus npozpammosl Kypca

Pabora oOyuarommxcs OIEHHWBAETCs IO TPEXYPOBHEBOM NIKaje, MPEIoIararliei
HaJIU4Me CIEAYIOIIUX YPOBHEHW OCBOEHHs IIPOIrPAMMHOIO MaTepuasia: BBICOKUH, CpEIHUM,
HU3KUH.

Bbicokuii ypoBeHb: OOy4arouuiicsi JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pA30BaTEIbHOM JAEATEIBHOCTH, TPOSBISCT HWHULMATUBY, HE
IPOIYCKAET 3aHATUS 0e3 YBaXXUTEIbHON IPUUUHBI, JEMOHCTPUPYET BBICOKUI YPOBEHb 3HAaHUH 1
KOMIIETEHIIUH, BIaJleeT Ha BHICOKOM TBOPUYECKOM YPOBHE IPUOOPETCHHBIMHM B XOAE M3Y4EHUS
IIPOrpaMMbl YMEHUSMH U HaBbIKAMU;

Cpeanunii  ypoBeHb:  OOyd4amooIuiicss  JEMOHCTPHUPYET  OTBETCTBEHHOCTb U
3aMHTEPECOBAHHOCTb B 00pa30BaTEIbHON EATEIbHOCTH, IPOSABISET XOPOUINI yPOBEHb 3HAHUMN
U KOMIICTCHIIMA; WHUIMATUBBI HE MPOSBISIET, HO CIIOCOOCH MOJCPKUBATh WHHUIMATOpA B
IIPEJIaraéMoOM I10JI€ JEATEIbHOCTH, B JOCTATOYHOM CTENEHU BJIAJEET IOJY4aeMBIMH B XOJE
W3Yy4EeHUs [IPOrpaMMbl YMEHHUSIMHU U HaBBIKAMU;

Hu3skuii ypoBeHb: 00yyaronuiicst JEMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTb U
3aMHTEPECOBAHHOCTh B 00pa30BaTENbHON MAEATENBbHOCTH, IOCEIAeT 3aHATUsA OT Ciydas K
CJIyyaro, MOKa3bIBaeT Y/IOBJIECTBOPUTENbHBIH YPOBEHb 3HaHUI M KOMIETEHLUH, B 11e10M clabo
BJIJICET MOJy4aeMbIMU B XO/1€ U3yYEHHUs IPOTPAMMBI YMEHHUSMHU U HABBIKAMH.

KAJIEHJIAPHBIN YYEBHBIN TPAOUK

No PexxuM nesiTeIbHOCTH JlononHuTeNbHAs
o0meobpazoBaTebHAS
o01epa3BUBarOIas MporpaMmma
eCTeCTBeHHO-HaquOﬁ
HaIIpaBJICHHOCTHU
«BKCHepHMeHTaHBHaH XUMUS»
1. Hayasno yuebnoro nepuona 02.09.2024r.
2. [TpomoKUTETFHOCT Y4EOHOTO MeproIa 36 y4eOHBIX HeseNb
3. [TpomomKUTELHOCTD YU€OHOM Henenu 5 nHeit
4. [Tepnou4HOCTb YU€OHBIX 3aHATHIA 2 pa3 B Hezenmo 1o 1 yaca
5. KonnuecTtBo yacos 72
6. OxoHuaHue yueOHOro roja 31.05.2025r.
7. [Tepuon peanuzanuu nporpamMmmsl 09.09.2024-31.05.2025

Padouas nporpaMMa BoCIUTAHUS
BocnurarenbHBINM KOMIIOHESHT OCYIICCTBIIICTCA IO CICAYIOIUM HAITPABJIICHUAM OpTraHHU3allun
BOCIIMTaHUA U COIMUAIN3allN 06y‘-IaIOHH/IXC$IC

1. rpaxaaHCKO-IAaTPUOTUYECKOE

2. HPABCTBEHHOE M J[yXOBHOE BOCITUTAHUE;

3. BOCIIUTaHUE MOJIOKUTEILHOTO OTHOIIICHUS K TPYAY U TBOPUECTBY;
4. UHTEIJIEKTyaIbHOE BOCTIUTAHUE;



3JI0pOBbE cOeperaroliee BOCIUTAHUE;

IIPABOBOE BOCIIUTAHME U KYJIbTypa 0€30I1aCHOCTH;
BOCIIMTAHUE CEMENHBIX LICHHOCTEM;
dbopMupoBaHHE KOMMYHUKATUBHOM KYJbTYpHI;

3KOJOI'M4Y€CKOC€ BOCIIMTAHUC.

Lenb — hopMupoBaHrEe TAPMOHUYHON JIMYHOCTHU C IIUPOKUM MHUPOBO33PEHUYECKUM KPYTO30pOM, C
CEpbE3HBIM 0ara’koM TEOPETUYECKUX 3HAHUU U MPAKTUYCCKUX HABBIKOB, TIOCPEICTBOM MH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH.

Hcnonszyembie OpMbl BOCIUTATEIBHON PabOTHI: BUKTOPUHA, IKCKYPCUHU, UTPOBBIE IIPOIPAMMBIL,
JACITYTHI.

Metonasl: Oecena, MUHU-BUKTOPHHA, MOJEIMPOBAHUE, HAONIONCHUS, CTOJKHOBEHUS B3TJISIOB U
MO3ULUI, IPOEKTHBIN, TOUCKOBBIM.

[Tnanupyemslil pe3yapTaT: MOBBIILIEHHE MOTHBAIIMH K U300PETaTEIbCTBY U CO3/IaHUI0 COOCTBEHHBIX
KOHCTPYKIIUH; C(HOPMHUPOBAHHOCTh HACTOWYMBOCTU B JIOCTIIKEHUU IIENIM, CTPEMJICHHE K TOIYyYEHUIO
KaueCTBEHHOTO 3aKOHYCHHOTO pe3y/bTara; yMEHHe pabdoTraTh B KOMaHJE; CHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'0, [I03HABATEIIBHOTO U KOMMYHUKATUBHOT'O MOTEHLIUAJIOB JINYHOCTH.

©ooNOo O

Dopma KanenoapHozo naana 60CRUMAmMeIbHOU padonvl
BocnutarensHbiii KOMITOHEHT OCYIIECTBIICTCS o  CIEAYIOIUM HaIPaBJICHUSAM
OpraHu3aliy BOCIIUTAHUS U COIAIN3ANN 00yJaroInXCsl:

- I'paKqaHCKO-IIaTPHOTUYICCKOC

- HPAaBCTBCHHOC N NYXOBHOC BOCIIMTAHHUC,

- BOCIIMTAHHC ITOJIOKUTCIIbBHOIO OTHOHICHUA K TPYAY U TBOPUYCCTBY,
- HHTCJUICKTYAJIbHOC BOCIIMTAHHUC,

- 3JI0POBbE cOEperaroIee BOCIUTAHNE,

- IIPaBOBOE BOCITUTAHKE U KYJIbTypa 0€3011acCHOCTH;
- BOCIIUTAHUE CEMEHMHBIX IICHHOCTEH;

- dbopMHUpOBaHE KOMMYHUKATUBHOU KYJIBTYPHI;
AKOJOTMYECKOE BOCIIUTAHUE.

enp — ¢dopmupoBaHME TapMOHUYHON JUYHOCTH C IIUPOKUM MHUPOBO33PEHUYECKUM
KPYTr0O30pOM, C CEpPBhE3HBIM Oara)kOoM TEOPETUUYECKUX 3HAHMM U MPAKTUUYECKUX HAaBBIKOB,

MTOCPEACTBOM MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH.

Ucnonb3zyembie (HopMbI BOCIIUTATEIBHON PAaOOTHI: BUKTOPHHA, SKCKYPCHUH, UTPOBBIC

[IPOrpaMMBbl, TACITYTHI.

Meroasl: Oecena, MUHU-BUKTOPHHA, MOJACIHPOBAHUE, HAOIIOJAEHHUS, CTOJKHOBCHUS

B3IJIA10B U O3UIIAM, TPOEKTHBIN, TOMCKOBBIM.

[Tnanupyemblii pe3ynbTaT: cHOPMUPOBAHHOCTh HACTOMUMUBOCTH B JIOCTHMIXKEHUM IIEJIH,
CTpEMJIEHHE K MOJIYYEHUIO KaueCTBEHHOTO 3aKOHYEHHOIO pe3yJibTara; yMEeHue paboTath B
KoMaHze; C(POPMHUPOBAHHOCTH HPABCTBEHHOTO, IMO3HABATEILHOTO U KOMMYHHKATHUBHOTO

IIOTCHIIMAJIOB JIMYHOCTH.

Kanenoapuuwiit nnan eocnumamenvnoii padoomaol

No Haszganue Hanpasnenus dopma dopma
n/m MEpOIPUATHS, BOCIIUTATEILHOM MPOBEJCHUSI | MPOBEACHUS
COOBITHS paboThI
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HNucTpykTax o be3zonacHocTh 1 B pamkax CeHTs10pb
TEXHHUKE OE30MACHOCTH | 3JI0POBbIN 00pa3 )KU3HU | 3aHATHI
pu padoTe ¢
KOMITBIOTEPAMU
POOOTOTEXHUUECKUM
KOHCTPYKTOPOM,
IIpaBUJIa IOBEACHUS HA
3aHATUAX
Wrpe1 Ha 3HakoMcTBO M | HpaBcTBEHHOE B pamkax CeHTs0pb-
KOMaH/1000pa30BaHUE | BOCIIMTAHUE 3aHATUN Mau
becena o coxpanenun | ['paxknancko- B pamkax CeHTs0pb-
MaTEPUAIIbHBIX [IaTPUOTUYECKOE 3aHATHN Mai
[IEHHOCTEHN, OEPEKHOM | BOCIIUTAHUE,
OTHOUIECHHUH K HPaBCTBEHHOE
000PYI0BAaHUIO BOCITUTaHUE
3amunTa NpoeKTOB HpasctBennoe B pamkax OKTs0pb-
BHYTPH TPYIIIIBI BOCIIUTaHUE, TPYAOBOE | 3aHATHU Mau
BOCIIUTaHUE
VYyacrtue B Bocnuranue B pamkax OKTs10pB-
COPEBHOBAHUSAX MHTEJUIEKTYAJIBHO 3aHATHN Mai
Pa3JIMYHOrO YPOBHS -
MIO3HABATEJIbHBIX
UHTEPECOB
becena o npa3aHuke I'paxxmancko- B pamxkax ®deppaib
«/leHb 3amuTHIKA aTPUOTHYECKOE, 3aHATUN
OreuecTBay HPABCTBEHHOE U
JyXOBHOE€ BOCIIUTAHUE;
BOCIIMTAHUE CEMENHBIX
LIEHHOCTEN
becena o mpa3znnuke «8 | I'pakmaHcko- B pamxkax Mapt
Mapra» MMaTPUOTUYECKOE, 3aHATUN
HPABCTBEHHOE U
JyXOBHOE€ BOCIIUTAHUE;
BOCIIUTAHUE CEMENHBIX
LIEHHOCTEN
OTKpBIThIE 3aHATHUS Bocnuranue B pamxkax JlexalOpp,
IUI pOJIUTETICH MOJIOKUTEJIBLHOTO 3aHATUU Man
OTHOIIICHUS K TPYy U
TBOPYECTBY;
VHTEIUIEKTYaJIbHOE
BOCIIMTaHUE;
(dbopMupoBaHue
KOMMYHUKATUBHOMN
KyJbTYPBI
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Cnucok Jureparypbl
HODM&TI/IBHO-HDaBOBBIG AKTBbI
— ®enepanbublii 3aKk0H «O0 obpazoBanuu B Poccuiickoit denepanumy ot

29.12.2012 Ne 273-D3.

— Vka3 IIpe3unenta Poccuiickoit denepanuu «O Mepax 1o peaivzanuu
rocyJapCTBEHHOM MOJUTHKH B 00s1acTH oOpa3zoBanus u Hayku» oT 07.05.2012 Ne 599.

— Vka3 [Ipe3unenra Poccuiickoit @eneparun «O MEPONPUATHSIX MO PEATUZALIH
roCyJIapCTBEHHOM conranbHON noJuTUKM» 0T 07.05.2012 Ne 597.

— Ilpuka3z MunuctepcTBa npoceiienus Poccuiickoit denepannu ot 27 uroms
2022 roma Ne 629 "O6 yrBepxkaenuu [lopsaka opraHu3aliuu U OCYIIECTBICHUS
00pa3oBaTeNbHON ACSITEIBHOCTHU IO JOMOJHUTENIBHBIM 00111€00pa30BaTeIbHBIM
nporpamMmmam".

— IloctranoBnenue I'maBHOro rocy1apcTBEHHOTO caHUTapHOTO Bpaua PD ot
28.09.2020 Ne 28 «O0 ytBepxaennu canutapusix npasmi CII 2.4.3648-20
«CaHUTapHO- SMUIEMHUOJIOTMYECKHUE TPEOOBAHUS K OpraHU3allui BOCTIUTAHUS U
0oOy4eHHUs, OTIbIXa U 03JI0POBJICHUS JIETEH U MOJIOJACIKI.

— Pacnopsixenue IIpasutenscta Poccutickoit deneparuu ot 31.03.2022 roga
Ne 678-p «O6 yrBepknennn Konrneniuu pa3BuTHsI JOTIOTHUTEIIHBHOTO
obpazoBanus nereit 10 2030 rogax.

— Ilpuka3z Munuctepcta oOpa3zoBanus KanuHuarpaackoit odinactu ot 26 utoss
2022 roma Ne 912/1 "O0 yrBepxkaennu I1nana pabotsl o peanusanuu Konmenun
Pa3BUTHS TOMOJHUTENBLHOTO 0Opa3zoBanus neret 1o 2030 roxaa, I atan (2022 -
2024 ronpr) B Kanmmaunrpaackoit odnactu u LleneBbix nmokasareneu peanvzanuu
KoHuenuuu pa3BuTHs AOMOJIHUTEIBHOTO 00pazoBanus aerer 10 2030 roga B
Kanununrpazackoit odmactu'.
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