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IMosicuuTeILHAS 3alIUCKA.

B o0yuenun xumuu OO0JIbILIOE 3HAUEHHE MMEET SKCIIEPUMEHT. AHAIU3UPYs pE3yJIbTaThl
IIPOBE/IGHHOIO OIbITA, Ydaluecs YOEXKAaroTCs B TOM, YTO T€ WM MHbBIE TEOPETHYECKUE
IPEJCTAaBICHUS COOTBETCTBYIOT MJIM IPOTHBOpPEYAT pPEaJbHOCTH. TOJBKO OCYLIECTBIIASA
XUMHUUYECKHUN 3KCIIEPUMEHT, MOKHO ITPOBEPUTH JOCTOBEPHOCTH IPOIHO30B, C/ICIAHHBIX HA OCHOBE
TEOpUH.

AKTYaJbHOCTb ONPEACISCTCS TEM, YTO MCIIOIb30BaHNE MHHOBALIMOHHOTO 000PYI0BaHHS
texHonapka «llIkonpHblii KBaHTOpHyM» 1M0O3BOJISIET KAYECTBEHHO M3MEHUTH MPOLECC 00YUEeHUs
xumun. KonuuecTBeHHbIE SKCIIEPUMEHTHI MO3BOJIAT IMOJIyYaTh JOCTOBEPHYI HH(OpMaLuio o
IPOTEKaHUU TeX WJIM MHBIX XUMUYECKUX MTPOLECCOB, CTPOCHUU BEIIECTBA.

Hosu3na IlporpaMmbl 0CHOBaHa Ha UCIIOJIb30BaHUU B SKCIIEPUMEHTANIBHBIX HAOIIOCHUSX
U POBOI XUMUYECKOH JTa00OPaTOpUH C KOMIIEKTOM JaTYMKOB U IPOTPAMMHBIM 00eCreueHHEM,
YTO [O3BOJISIET [10JIY4aTh HE TOJBKO HH(OPMALIHIO O KAUECTBEHHBIX CTOPOHAX IKCIEPHUMEHTA, HO
U 0 KOJINYECTBEHHBIX.

Ilenarornyeckas nesnecoodopasHoctb Ilporpammbl 3akirodaercs B TOM, YTO OHa
MO3BOJIIET CPOPMUPOBATH Y OO0YUAIOIIUXCS IIEJIOCTHYIO CUCTEMY 3HAHUM, YMEHUM M HaBBIKOB,
KOTOPBIE [T03BOJIAT UM MOHATh OCHOBBI IPOTEKAHUS XUMUYECKUX PEAKIIMNA U CTPOCHHE BEIEeCTBA.

Ilesb: pa3BuTHE Y YUaIIUXCS €CTECTBEHHOHAYUYHOW, MaTeMaTHYeckoi, MH()OpMaIlMOHHON
rPaMOTHOCTH, (POPMUPOBAHUSI KPUTHUECKOTO U KPEATHBHOI'O MBIIIICHHUS, COBEPIIEHCTBOBAHUS
HAaBBIKOB €CTECTBEHHOHAYYHOM HaIIPaBIECHHOCTH.
3agauu nporpaMmbl
Obyuarowue:
- Hayunts ncnomnb3ys BO3MOKHOCTH IHM(POBOI 1abOpaTOpUM MO XMMHUU OCHOBHBIM INpHEMaM

KOJIMYECTBEHHBIX MCCIICOBAHNI XMMHUUECKHI IBICHUH U CBOMCTB BEIIIECTB;

- HAY4YUTb OCHOBHBIM IIPUCMaM OIIMCAaHHWs, aHaJIu3a U q)OpMy.]'II/IpOBaHI/IfI BBIBOJIOB XUMHUYCCKUX
HCCe0BaHUHM UCTIONB3YsI UG POBOE 000PYI0BAHNUE;
- 03HAaKOMUTh C TMpaBWwiIaMu Oe30macHoi paboThl ¢ 00OpyHOBaHHUEM, HEOOXOIUMBIM IS

IMPOBCACHUSA OIIBITOB.

Pazsusarowue:

- pa3BUBaTh CIOCOOHOCTH BIIaICHUS KOMIIBIOTEPOM (HOYTOYKOB);
- pa3BUBaTh HABBIKUM MOCTPOCHMS MOJEIECH M HAayuyuTh OCHOBaM palOThI ¢ 00OpYHOBaHHEM U

IporpaMMHbIM O6CCHC‘ICHI/ICM;



- CIOCOOCTBOBATH MPOQPECCHOHATBPHOW OPUEHTAIIMH O0YUYaIOIINXCS, YCHIIUBAsT MEKITPEAMETHYIO
MHTETpallMil0 3HAaHUM W YMEHMM, paccMaTpuBas IPUKIAJHBIE BOIPOCHI TEXHUYECKON
HaIpaBJIEHHOCTH;

- (hopMupoBaTh y 00YJaIOUINXCSl YMEHHE CAMOCTOSTEIILHO MPHOOPETaTh U MPUMEHATH 3HAHHUS;

- pa3BHUBATh MPOCTPAHCTBECHHOE MBIIIUICHHUE U BOOOPAKCHHE.

Bocnumamenvnuie:

- BOCIIUTHIBATh YMEHUE paboTaTh B KOMaH[e, 3P (HEKTUBHO paclpeaesiTh 00s3aHHOCTH;
- BOCITUTBIBATH TBOPYECKOE OTHOIIICHUE K BBIMTOJIHIEMOU pabore;
- popmupoBaTh MOTPEOHOCTH K  HCCIEAOBATEIbCKOM  JEATEIbHOCTH, CTPEMJICHHE K

CaMOBBIPAXKCHUIO YCPE3 UCCIICAOBAHUC

OtanunrenbHoil ocobeHHocThI0 Ilporpammbl sBisercss To, yTo LU(pPOBas J1abopaTopus
IIOJTHOCTBIO MEHSAET METOJUKY U COJEp)KaHUE SKCIEPUMEHTAIbHOW AEATEJbHOCTH M pellaeT
BBIIIETICPEUNCIICHHBIC 3aa4H.

Kareropus o0y4arommxcst

Oo6yuenue o [Iporpamme BeneTcs B pa3HOBO3PACTHBIX IPYIaX, KOTOPbIE KOMIUIEKTYIOTCS
n3 odyuarormmxcs 14-17 ner (7-11 knace). PekoMenayemoe KOIM4ecTBO 00YyJatOLINXCs B TPYIIE
— 10 uenosek.

Cpoxu peaausamuu [Iporpamma paccunrana Ha 1 rox. OO1miee KOJIUYeCTBO YaCOB B IO
cocTaBisieT 68 4acos.

DopMbI U PEKUM 3aHATHH

[Tporpamma peanusyercs 2 pasza B Hezenmto 1o 40 MUHYT.

[Tporpamma BKJITFOYaeT B ce0sl TEOPETHUECKHUE U MIPAKTHUECKHUE 3aHsATHs. DopMa 00ydeHus —
OYHasi, NMpU HEOOXOAMMOCTH BO3MOXKEH IEpPexXo]l Ha JAWCTAHIUOHHYIO (GopMy OOydeHHUs MHpH
COTJIACHH POJIUTEIICH.

OopasoBarenbHas [Iporpamma npezmnonaraeT BO3SMOXKHOCTh OPTaHU3AIMH M TIPOBEICHUS C
00y4aroImuMHUCs KYJIbTYPHO-MAacCCOBBIX MEpOIPHUATUH, B TOM 4YHCIE KOHKYpPCHI, MapadoOHBI,
KOH(EPEHIIMHU U T.J1., a TAK)KE UX yIaCTUEM B KOHKYPCHBIX MEPONPUATHIX, Kak (popMa aTTeCTalluu
o Kypcy.

dopma opranu3anuu 3aHATUI — rpynnosas. O0y4aromuecs paboTaroT B mape.

ILnannpyemsle pe3yabTaThl 0cBoeHus IIporpammel

[1o uroram o0yueHus, oOyuaroruecs OVAYT 3HATh:




- COBpCMCHHBIC HAITPABJICHUS Pa3BUTHA 6I/IOJ'IOFI/II/I, MCIHUIMHBI U 6I/IOXI/IMI/II/I;

- CTPOCHHUC U OMOXMMHMYECKHE CBOHCTBA OCHOBHBIX KJIaCCOB OHOJIOTHYECKH  Ba)KHBIX

COG,Z[HHGHI/Iﬁi 6eJ'IKOB, HYKJIICMHOBBIX KUCJIOT, YIJICBOAOB, JIUIINA0OB, BATAMHUHOB,

- OCHOBHBIE METAa0OJIMYECKHE IIyTH TpEeBpAIlCHUs; (PEPMEHTATUBHBIN KaTajlu3; OCHOBBI

OMOPHEPTETHKH;

- XMMHKO-0HOJIOT HWYCCKYK0 CYHIHOCTb IIPOLCCCOB, IMPOUCXOAAINIMX Ha MOJICKYJIIPHOM H

KJICTOYHOM YPOBHAX B PaCTCHHUAX, B OpTaHU3ME KMBOTHBIX M YCJIOBEKA,

- OCHOBHBLIC MCXAaHHU3MbI PCTryJIAlUU METAa00IHIECKHUX HpeBpameHHﬁ 6eJIKOB, HYKJIICMHOBBIX

KHCJIOT, YIJIEBOAOB, JIUIHJIOB;
- OCHOBBI TEXHUKHU 0€3011aCHOCTU B OMOXUMHUYECKOH J1abopaTopuy;

I1o uroram oOvyyenus, o0yyaroumecs OyayT YMETh:

- KPUTHUYECKHU aHAIM3UPOBAaTh U OLICHUBAaTh OCHOBHbIE KOHLICTILIMM U T€HEPUPOBATH HOBBIE UIEH
B M30paHHON podeCCHOHATBHON 00IaCTH U MEXKTUCITUTUTMHAPHBIX TACIUTUIMHAX

- 00CYX/1aTh TIOJMy4YeHHBbIE pe3yNibTaThl B NPOPECCHOHATBPHOM U MEKIUCIUIUTMHAPHOU
ayJIMTOpUU;

- OPUEHTUPOBATbCA B CIELHUAIbHOW HAyYHOW M METOJIMYECKOW JuTepaType Mo Mpoduiio

IMOATOTOBKH U CMCKHBIM BOIIPOCAM;

- IJIaHUPpOBATL W OPraHU30BBLIBATH J1a60paT0pHoe HUCCIICAOBAHHUE B  COOTBCTCTBUHU  C

COBPCMCHHBIMU OHMOXMMHYECKUMU METOJaMH aHaJinu3a,
- IIOATOTOBUTH pa60qee MCCTO IJIA ITPOBECACHU A OMOXUMHUYECKUX HCCHGHOB&HHﬁ;

- HOH06paTB COOTBCTCTBYIOIIHE PCAKTHBBI AJIA METOJO0B UCCICAOBAHUWA, aJallITUPOBATL UX IJIA

HCIIOJIB3YEMOM anmnaparypsl;

- TOTOBUTBb pPACTBOPLI C 3aJJaHHOM MacCOBOM donei PAaCTBOPCHHOT'O BCIICCTBA, MOJ'I?IpHOfI u

MOJISIPHOW SKBUBAJIECHTHOW KOHIICHTPALMAMU, 3aJaHHON BenM4YnHON pH;

- pabotath Ha mpubOOpax, uMeroUMXcd B Ouoxumuueckoi naboparopuun (pH-metp,

($OTOKOIOPUMETP, CHEKTPOPOTOMETP, LIEHTPU(DPyTa, KOHTYKTOMETD, aHATTUTHUECKUE BECHI);

- paboTaTh ¢ KOHTPOJIbHBIM MaTEPUaJIOM — CBIBOPOTKOM KPOBH, KEITyTOUHBIM COKOM, MOUOM U Jp.
- OLICHUBATh U UHTEPIPETUPOBATH PE3YJIbTAThl HCCIIEI0OBAHUHN, CHOPMYTUPOBATH 3aKIIIOUYCHUE;

- paboTaTh € XUMHYECKOW TMOCYI0M W mNpudOpaMM, HAXOASIIUMHUCS B OMOXMMHUYECKOM
n1abopaTopuu;

- CTPOUTH KaHH6pOBOqHBIe KPHUBBIC U IPOU3BOJNUTH PACUCTHI.

dopma npoBeneHNs 3aHATHIH:




— Ha 9TaIl¢ U3y4CHUs HOBOT'O MaTCpUualia - JICKIUA, 06’I>SICH€HI/IC, pacckai, ACMOHCTpalus;

— Ha 3Tale 3aKpeIyICHUs] M3y4eHHOro Marepuaia - Oecesia, JUCKYCCHs, MpaKTHYecKas
pabora;

— Ha JTare MOBTOPEHUS H3yYEHHOT0 MaTepuaia - HaOJr0IeHNe, YCTHBIM KOHTPOJIH (OTpocC,
Oecena), TBOPUYECKOE 33/1aHHCE;

— Ha 9Taln€ MPOBEPKHU IMOJTYUYCHHBIX 3HAHWH - BBIITOJHECHHE JOITOJIHUTCIIBHBIX SaﬂaHHﬁ,

myOJIMYHOE BBICTYIICHUE C IEMOHCTPALUEN pe3yIbTaTOB pabOThI

®opMbl 0ABEICHNS NTOTOB Peau3alii MPOrpaMMbl
B mnpouecce oOyueHus NpPOBOAATCA pa3Hble BBl KOHTPOJIS HaJl pe3yJIbTaTUBHOCTBHIO
YCBOEHHUSI IPOTPAMMHOI'0 MaTepuania.

Buabl koHTpOJIA:

— BxoaHoil (mpeaBapUTENbHBIM) KOHTPOJb - IPOBEPKA COOTBETCTBHSI KAueCTB HAYaJIbHOIO
COCTOSIHUSI 00y4aeMoro nepeji ero o0yueHueM.

— IlepBuyHas nuarHocTUKa — OIpeNeNeHue 00pa3oBaTEIbHBIX OXHIAHWNA peOEHKa, ero
OTHOIIEHUH M 00pa30oBaTENIbHbIX MOTPEOHOCTEH (MPOBOAUTCS IOCIIE M3YyYEHUsS MEPBOM TEMBI
MIPOrPaMMBI ).

— Texymuii KOHTPOIb — MPOBOAMTCS HA 3aHATUSX B BUJEC HAONIOACHUSA 3a ycleXaMHu
Kaxksioro yvamerocs. [IpoBoautcst 006cyxaeHne pe3ybTaToB ONMBITOB U (GOPMYIHPYIOTCS 00IIHe

BBIBO/JIbI
— TemaTuyecku KOHTPOJIb — ITPOBEPKa pC3yJIbTaTOB 06yquH51 MOCJIC NPOXOKIACHUSA TCMBI.
HpOXOI[I/IT B BUJI€ TCCTOBOI'O KOHTPOJIA, 3allIMTHI ITPOCKTA U T.A.

— WTOroBelii KOHTPOJbL - MPOBEpPKAa PE3YJIbTATOB OOYYEHMs IOCIE 3aBEpLICHUS

O6p830B3TCJ'ILHOfI IIporpaMmhbl, B KOHIIC yqe6Horo roJa B BUAC 3aIIUTHI IIPOCKTOB.



YyeOHo-TeMaTHUYECKHUH IJIaH

Ne HaunmenoBanue KosmmuectBo yacoB ®dopma
pa3neiioB U TEM Bceero Teopus [TpaxTuka KOHTPOJIA
1 Bsenenue. 4 2 2 Bxonnoi
KOHTPOITb
2 MeToapl TIO3HAHUSA B 10 4 6 [TepBruuHas
XUMHUU. JTMarHOCTHKA
OKCIIepUMEHTAJIbHBIE Texkymnii
OCHOBBI XIMUU KOHTPOJIb
3 CtpoeHue BelecTBa 16 6 10 Texymmii
Temarnueckuit
4 | XuMUHYecKHue peakiuu 16 6 10 Texymmii
Temarnueckuit
5 MuorooGpasue 10 2 8 Texymmii
BEILIECTB TemaTuueckuit
6 [TpoekTHas pabota 10 2 8 Hrorossrii
B manbix rpynnax KOHTpPOJIb
7 HroroBoe 3ansiTue 2 2
NTOIro 68 22 46




Kanenpapusblii yueOHb1ii rpaguk
JOIOJIHUTEJIbHOM 0011e00pa30oBaTe/ibHOI 001Iepa3BUBAIOIIEH TPOrPAMMBI « IKCIIEPUMEHTAJbLHAS XUMMSD)
Ha 2025-2026 y4eOHbIii rog

KommiekroBanue rpynm npoBoautcs ¢ 1 mo 15 centabps 2025 roga.

[Ipo0KUTETEHOCTS YU4EOHOTO Troja cocTaBiseT 36 Henenb. 3aHATHs JOMOJHUTEIbHOTO oOpa3oBanus B MAOY CIII Ne8 r. Kcroro

HaynHArOTCS ¢ 01 centsiops 2025 r. u 3akanuuBatorcs 31 mas 2026 r.

[Tpo10KUTENBHOCTD 3aHATHI cOCTaBisAeT 2 yueOHbIX yaca (akagemudeckuii yac) B MAOY CIHI Ne8 r. Kctoro - 40 munyT
Kanukyner: 3umaune kauukyisl ¢ 30.12.2025 roxa mo 11.01.2026 r.; netnue kanukyinsi ¢ 01.06.2026 r. mo 31.08.2026 r.
Bo Bpems KaHMKYN y4amuecsi MOTYT HMPUHUMATh y4acTHE B MEPONPHUATHIX B COOTBETCTBUU C IUIAHAMH BOCIUTATEIHLHON pabOTHI IeJaroro

JOIIOJIHUTCIBHOI'O 06p330BaHI/I${, a TaK)KC B pa60Te Jlareps ¢ JHCBHbIM Hpe6LIBaHI/IeM z[eTeﬁ ((OCTpOBOK ACTCTBA: Ha6opaTopI/IYM».
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PaGouasi nporpaMma Kypca « JKCnepuMeHTAJIbHAS XUMHS»

3KCHCpI/IMCHTaJ'IBHBIe OCHOBBI XUMHHN.

Ne | KoJua-Bo dDopMa KOHTPOJIA
DopMa 3aHATHUSA
n/m| 4acos Tema 3ansTUs
Benenne (4 yaca)
BBonHoe 3ansTme. MHCTpyKTaX IO TEXHHKE
O0esomacHoctu.  [lpaBuma  moBeAcHHS B
1 Teopus
1 texHomnapke. [IpaBuna paGoTbl ¢ XUMHUYECKUM ompoc, 6ecena
000py/I0BaHUEM.
3HAKOMCTBO € IIU(POBON XUMUUECKOM
2 1 HPaKTHKa orpoc, becena
nabopaTtopueid. JlaTuuku 17151 ©3MEPEHUH.
MeToabl No3HAHHS B XUMHH. JKCIIePUMEHTAIbHbIE 0CHOBBI XuMuH. ( 10 yacos)
XHWMHMYECKUH dKCIIEpUMEHT. ['opeHne
3 1 CJIO’KHBIN 9K30TEPMHUUECKHUI ITpoLecc.
TEOpHst orpoc, becena
o0cyxeHue
. PE3yJIbTaTOB OIbITA
PaGota co cnuptoBkoil. M3yueHue crpoeHus
4 u
. LIAMCHY TIPaKTHKA
. (dbopmynupoBKa
CHUPTOBKU U TMapadUHOBOM CBEUM C MOMOIIBIO
. 00IIMX BBIBOJOB
TaTYMKa BBICOKOM TEMIEPATYPBHI.
dusnyeckue CBOMCTBA BELIECTBA.
5 1 Temmnepatypa KUTICHUS. Temmnepatypa Teopust ompoc, becena
TUTABJICHUSL.
3yueHue  pacTBOPUMOCTH  BEIECTBA B o0cyxeHue
1 3aBHUCHUMOCTH OT TeMIIepaTyphl. MPaKTHKa PE3yJIbTAaTOB OIbITA
6
[IpomexyTOUHBIN KOHTPOJIb IO TEME:
7 1 «MeTobl I03HaHUA B XUMUHU. Teopus, npakTuka

TCCTI/IPOBaHI/IC 10

TEME

Ctpoenue Bemectna. ( 16 yacon)




Atombl. Monekyinsl. Monsl. Bemectsa

MOJIEKYIISIPHOI'O 1 HEMOJIEKYJIISIPHOI'O

CTpoeHus1. THITBI KPUCTAITHYECKUX PEIICTOK. Teopus orpoc, becena
3aBHCUMOCTBH CBOMCTB BEIIECTB OT UX CTPOCHUS
CocraBiieHue Mojielield MOJICKYJI U Pa3InYHBIX o0CyxIeHne
KPUCTAJUTMIECKUX PEIICTOK PU MTOMOIIN HpaxTHKa Pe3yabTATOB OIBITA
KOHCTPYKTOpA. u
oOcyxeHre
Temneparypa ILIaBIECHUS BEUIECTB C Pa3HBIMH pe3yIbTaTOB
THIIAMH KPUCTAJUTMYECKHX PEIIETOK OrbITa 1
10 npaxTHKa dopmymupoBka
OOIIIMX BBEIBOJOB
11 DNEKTPOIUTHI U HEAJIEKTPOJIUTHI. IIPaKTUKA orpoc, becena
o0cyxeHue
12 OnpezaeneHue xapakrepa cpeji Mpu MOMOIIU PE3yJIbTaTOB
pa3IMYHBIX HHAUKATOPOB. NpaKTHKa OTIBITA U
dbopmynupoBKa
00IIHX BBIBOJIOB
o0cyxieHne
13 Tonstae o pH pe3yIbTaToB
MPaKTHKa OTIbITA U
(dbopmynupoBKa
OOIINX BHIBOJOB
o0cyxeHue
pe3ysIbTaToB
Onpenenenne pH pa3nuuHbIX Cpe. NpaKTHKa OTIbITA U
14 (dbopmynupoBKa
OOIINX BHIBOJIOB
[TpoMexkyTOUYHBII KOHTPOJIb IO TEME: TPAKTHKA, TectupoBanue
15 «CTpoeHue BEIIeCTBay. Teopus o TeMe

Xumnueckue peaknuu. ( 8 yacon)

Knaccudukanmst XuMUYECKUX peakIni.

TeopHst

ompoc, decena




16

TennoBoi 3G(HEKT XUMHIECKOU PEaKITHH.

o0CyxeHue
Bbinenienue 1 norsomnieHne TeroThl — IpU3HaK pe3yabTaToOB
17 XUMHYECKOH peaKiuu. IPaKTUKa OIIbITA U
dbopMyIMpoBKa
OOIIIMX BBEIBOJOB
oOcyxeHue
Peakuus veitrpanuzanun. TemnoBoi s¢ ekt Pe3ylIbTaTOB
18 IIPAKTHKA OTbITA U
PEaKIMU TUAPOKCHU/IA HATPHS C YTIICKUCIIBIM
FA30M. dbopmynupoBka
00LIMX BBIBOIOB
oOcyxeHue
CKOPOCTh XMMHUYECKOHN PEaKIIny. PE3YILTATOB
19 IpaKTHKa OIIbITA U
dopmymupoBka
0OIIIMX BBEIBOJOB
o0cyxeHue
N3ydeHne BAUSHUS pa3IMIHBIX (PaKTOPOB HA pe3yIbTaToB
CKOPOCTh XUMHUYECKUX PEAKITUH. OTIBITA U
20 npaKTHKa bopmynupoBKa
00IIMX BBIBOJOB
OrnipeseneHre KOHIIEHTPAIUH BEIIeCTB oOcCyXeHue
KOJIOPUMETPUIECKIM METO/IOM IO pe3yabTaToB
21 KaTuOpOBOYHOMY TpaduKy. NpaKTHKa OmbITa U
dbopmynupoBka
00IINX BBIBOJOB
OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH. o0cyxaeHne
N3yuenune peakiyy B3auMOICUCTBUS CYIb(pUTA pEe3yIbTAaTOB
22 HATpUA ¢ IEPOKCHUIOM BOJOPO/IA. MpaKTHKA OIBITA U
dopmynupoBka

00IIMX BBIBOJOB




[TpoMexyTOYHBII KOHTPOJIb 110 TEME: [IpakTuka, TectupoBanue
23 «XHMMHYECKHE PEAKIIIN. TEOPHsI 10 TeME
Mmuoroo6pa3sue Benectn. ( 10 yacoB)
24 Hewmerasuiel 1 uX coeqUHEHUS. Teopus ompoc, decena
o0cyxeHue
25 [TnaBiieHne ¥ KPUCTAIUIM3AIUS CEPBI. pe3yJIpTaToB
IIPAKTHKA OfibITa 1
dbopmynrpoBKa
001X BBIBOIOB
26 MerTaJuisl ¥ X COENUHEHUS. Teopus ompoc, Oecena
oOcyxeHue
27 pE3yJIbTaToB
U3yuenne 06pasios Metamios. l1]enounsie n TIPaKTHKA OfibITa 1
1EI0YHO3EMEbHbBIE METAILIbL. (opmymiposka
0OIUX BBHIBOJIOB
IIpoMeXYyTOUHBI KOHTPOJb IO TEME:
«Heopranunueckue BeIecTBa
28 P m TEOpHA ompoc, becena
29 Opranuueckue BeliecTBa orpoc, becena
MIPaKTHKA
IMpoexTHas padoTa B majbix rpynnax. ( 10 yacos)
[Tpoekt. Buasl mpoekToB. Kak paborats Hax
30 IIPOCKTOM. TeopHs orpoc, becena
OpranuzanronHoe 3aHsTHe. Bo16op TeMbl
31 Teopus orpoc, becena
MIPOEKTOB.
3aImuTa
[IpencraBieHre U 3aIUTa IPOCKTOB. NpaKTHKa T




IPOEKTOB

[pencraBneHue U 3amUTa MPOCKTOB. MpaKTHKA 3aIuTa
IIPOEKTOB
Hrorosoe 3ansTHe. (2 yac)
[TonBenenue
Htorosoe 3aHsTHe MPaKTHKA UTOIOB




MeTtoauyeckue ¥ OLeHOYHbIE MATEPHAJIbI

BrrsiBiieHue HeTOCTATKOB, OMIMOOK M YCIIEXOB B X0/1€ pa0O0ThI yJaruxcs IPOUCXOAUT B BUJIE TEKYIIIETO
KOHTpOJIsi. KOHTpOJIb OCYIIECTBIIACTCSI CUCTEMATUYECKH Yepe3 ONPOC YUYaIMXCsl, KOHTPOJIBHBIX 3aJaHUi U

(buKCUpPYIOTCA B )KypHaie yueTa paboThl efarora JOMOJIHUTEIFHOTO 00pa3oBaHMsL.
BolsiBieHUsT ypOBHS OCBOEHHS IPOrpaMMbl U €€ pe3yJIbTaTUBHOCTH IPENAIOIIAraeT MPOBEIECHUE
NPOMEXKYTOUHOH  aTTecTaluu. ATTecTalMs YdYalluxcs I03BOJSET JaTh OLEHKY 3(deKTHBHOCTH
IPUMEHSIEMON METOIUKHU U 110 HEOOXOAMMOCTH BHECTU KOPPEKTUBBI. ATTECTALMsl YYaIIUXCsl IPOBOAUTCS B
KOHIIE KaXKJIOTO MOAYJSA M (PUKCUPYETCs B )KypHaje ydeTa paboThl Ieiarora J0MOJHUTEIHHOT0 00pa3oBaHusl.

B pamkax arrecranuy NPOBOJUTCS OLEHKA TEOPETHUYECKOW M NMPAKTHUUECKOW IOATOTOBKU. Dopma

ammecmauuu - 3auem. TeopeTquCKaﬂ IIOATOTOBKa IIPOBEPACTCA UYEPE3 BBIIIOJTHCHHEC KOHTPOJBHBIX

3aJlaHuM, a IpaKTUYECKasl B BUJI€ HAYYHO-HCCIIEA0BATEILCKON PadOTHI.

PecypcHoe o0ecnieuenne Ilporpammbi

Mamepuanbno-mexnuueckoe obecneuenue:

— HOYTOYKHU C YCTAaHOBJICHHBIM HEOOXOIUMBIM MPOTPAMMHBIM 00ECIICUEHUEM;
—  HHTEpaKTHBHAs MaHElb;

— 1udpoBas (KOMIbIOTEpHas J1a00opaTopusi), BKIIOYAONIAs IPOrpaMMHO-AIAPATHBIN KOMILIEKC U

Ha60p JaTYHUKOB,

— Ilpunoxenne k mudpoBoi maboparopuu. Meroandyeckue peKOMEHIALMU MO XUMHUHU Ui

npenojaBareciis.

[Tpunoxenue x unudpoBoil gaboparopun. MeToauueckue peKOMEHAAUUHN JUIsl TPOBEICHUS

1abopaToOpHBIX PaboT MO XUMHUHU.



Conep:xkanue y4eOHOro0 IjiaHa
Beenenue (4 yaca).

Teopus: Beognoe 3anstue. MHCcTpykTax o rexnuke 6ezonacHoctu. [IpaBuia noBeneHus B TEXHOMAPKE.
[IpaBmia paboTel ¢ HarpeBareidbHbIMU mpuOOpamu. [IpaBmia pabOTBI ¢ JIETKOBOCIUIAMEHSIFOIIMMHUCS
xuakoctssmu. [IpaBuna Ge3omacHOCTH MpH paboTe CO MIENIOYaMHU, KHCIOTAMH W JAPYTUMHU XUMHYESCKUMU
BemectBamu. [Ipuembl oOpareHus co CTeKISTHHON 1 papPopoBOil XUMHUECKOU MOCYTOM.

[TpakTuka: 3HaKOMCTBO C U(POBON XUMHUYECKOW Jabopartopueir. JlaTuyuku s U3MEpEeHUH.

Hcnonns3oBanme JaTyrKa TEMIIEPATYPHI INIATHUHOBOT'O JJIA OIIPEACTICHUA TEMIICPATYPhI BOABI.

MeToabl NO3HAHUS B XMMHH. DKCIIEPHMEHTAIbHbIE 0CHOBBI XxuMuu. (10 yacoB)

Teopusa. XUMHUYECKUI 3KCIEPUMEHT. ['OpeHME - CIOXKHBIM 3K30TepMUYECKUi Ipouecc. Puzndeckue
CBOICTBA BellecTBa. TeMnepaTypa kuneHus. Temneparypa miaBiieHus. PacTBOpUMOCTb BEILIECTB.

[IpakTtuka. Pabota co cnuproBkoil. Mi3ydyeHue cTpoeHus miaMeHu CIUPTOBKU U mapaduHOBOW CBEUH C
MOMOILIbIO JAaTYMKa BBICOKOW Temreparypbl. M3MepeHue TeMmiepaTypbl KHUIIEHUS BOJbl C IOMOILBIO
71a00paTOPHOTO TEPMOMETPA U JATYHKA TEMIIEPATYPHI.

Ornpenenenue TemnepaTypsl IJIaBJIEHUS U KPUCTAIUIM3ALMY METaJIA.

Orpezesienre BOIOPOBOIHON U TUCTUIUTUPOBAHHON BOJIBI.

H3ydeHne pacTBOPUMOCTH BEIIECTBA B 3aBUCUMOCTH OT TemnepaTypsl. TemnoBoit 3ddexT pacTBopeHus

BCIICCTB B BOJC. Ha6J'IIOI[CHI/Ie 3a pOCTOM KpHUCTAJIOB.

Crtpoenue Bemecrna. (16 yacos)

Teopus. Atomel. Monekynsl. Monbl. BenecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI
KPUCTAJIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTB BEHIECTB OT MX CTPOEHUS. OJIEKTPOIUTHl U
HE3JIEKTpOoJIUTHI. Kitacchl HeopraHudeckux coequHennii. Kuciotel u ocHoBanus. MTHaukaTopsl.

[pakTuka. CocraBieHrue MOJEICH MOJIEKY] U Pa3IUYHbIX KPUCTAIIMYECKUX PEIIETOK MPU MOMOIIU
KOHCTPYKTOpa.

TemnepaTypa mJaBiI€HUS BEIIECTB C pa3HbIMM TUIIAMH KpHUCTaJUIMYeCKUX pemeTok. Kiaccel

HEOpraHuueckux coenuHeHuil. Kucnorel u ocHoBanus.  MuHuaukaropsl. OnpeneneHue xapakrepa

Cpca Ipr MOMOIIHA PA3JINIHBIX HHAUKATOPOB.

Onpenenenrie pH pa3nuyHbIX cpes.
DIIEKTPOHUTHI U HEAJIEKTPOIUTHI.
CunpHple W cialbie AIEKTPONHTHL. OmnpeneneHue KOHIIGHTPAIMH COJH 10 3JIEKTPOIIPOBOTHOCTH

pacTBopa.



Xumnueckue peaknuu. (16 yacos)
Teopus. Knaccudukanms xumudeckux peakiuii. TemnoBoit addekt xumudeckoii peakiun. CKOpocTb
XUMHUYECKOH peakiuu. Peakiuu nonHoro oomena. TurpoBanue. ['maponus. OKUCIUTENHHO-

BOCCTAaHOBUTCIIbHBIC pCaKIHH.

IIpakTuka. PaznoxeHnue Kpuctayuioruapara.

Brinenenue v noriomnieHne TemioThl — MPU3HAK XUMMUYECKON peakiuu.

Peaknuus neritpanuzanuu. TernoBoil 3 GexT peakiuy r’uIpoOKCHIa HATPHS C YTIIEKHUCIIBIM Ta30M.
Omnpenenenne KOHIEHTPAIMH BEIECTB KOJOPUMETPUUECKUM METOAOM MO KATHOPOBOYHOMY IpaduKy.
B3auMopeiicTBre ruapokcuia 6apusi ¢ CEpHOM KUCIOTOM.

W3ydeHue peakiiny B3aUMOACHCTBYS Cylib(pUTa HATPUS C IEPOKCHUIOM BOAOPOIA.

N3menenue pH B Xx011€ OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

W3ydeHue BAUSHUS pa3inuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKHX PEAKIIHA.

Omnpenenenne pH pacTBopoB coseit

MHuoroo6pa3sue BemecTB. (16 yacoB)

Teopus. Metasuibl 1 ux coenuHenus. Hemetamnsl u ux coeaunenus. Ilpocteie U CllOKHBIE BEIIECTBA.
Oprannyeckue BemectBa. Criuptel. KapOoHOBBIE KMCTOTHL. AMUHOKHCIIOTHI.

IIpakTuka.

[TnaBneHne U KPUCTAITH3AIHS CEPHI.

B3anmosieiicTBre U3BECTKOBOM BOJIBI C YIJIEKUCIIBIM Ta30M.

N3yueHne CBOMCTB CEPHUCTOTO raza U CEpPHUCTON KUCIIOTHI.

OcHOBHBIE CBOWCTBA aMMHaKa.

N3yuenne o6paznoB MeTayuioB. Ll{enounble 1 11e104HO3eMeNbHbIE METAILIBL.

W3yueHne Temreparypbl KUIIEHUS! OJJHOATOMHBIX CITUPTOB.

OxucreHue CupToB.

BausHue XeCcTKOM BOABI Ha MBLIO. OnpeneneHI/Ie CpCabl paCTBOPOB aMHUHOKHUCIIOT.

IMpoexTHasi padora B MaabIx rpynnax. (10 gacos)

Teopus. IIpoext. Bunsl npoexTos. Kak padorats Hax nmpoekToMm. BeiGop TemMbl IpoeKTOB

[IpakTuka. BeimomHeHne mpoeKTHOM paboTHI. 3amuTa MPOeKTa.

HroroBoe 3ansiTue. (2 yaca) [logsenenue uroros kypca. Urpa.



Cnucok TuTepaTrypsbl

HopmaTtuBHasi npaBoBasi JOKyMeHTALMS

1. ®denepanbhbiii 3ak0H oT 29.12.2012 N 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepammmy»
(IericTByIOIIAS PEIAKIINS).

2. VYxka3 [Ipesunenra Poccuiickoit @eneparuu ot 21 urons 2020 1. Ne 474 «O HAMOHATBHBIX
uensax passutus Poccuiickoit @enepanuu Ha nepuo 10 2030 rogay.

3. ITpuka3z MunuctepcTBa npocserieHus: Poccuiickoit @enepanuu ot 27 urons 2022 r. N 629
«O06 yrBepxnenun [lopsiaka opraHM3aluy U OCYIIECTBICHUS 00pa30BaTEIbHON AEATEIBHOCTHU 10 JTOTIOJIHU
TeJIbHBIM 00111e00pa30BaTEIbLHBIM MTPOrPAMMaM.

4, ITpuka3z MunnctepcrBa npocpemienus Poccuiickoit @enepamuu ot 03.09. 2019 1. Ned67 «O06
yTBepkaeHnH LleneBoif Moienn pa3BUTHSI PETHOHABHBIX CUCTEM JOMOJHUTEIBHOTO 00pa30BaHUS ICTEI.

S. [Tpuka3 MunucTepcTBa Tpyna M coruanbHoi 3ammThl Poccniickoit @exepanuu ot 5 mast 2018
r. N 298 v «O06 yrBepxkaeHuu npodeccuoHanbHOro crangapra "llemaror TOMOTHUTETFHOTO OOpa30BAHMUS
JETEeH U B3POCIIBIX».

6. [Tucemo MunuctepcrBa npocseieHuss PO or 19 mapra 2020 r. Ne I'/1-39/04 "O nanpasieHuun
METOMYECKUX peKoMeHAauui". MeToauueckue peKoOMEHAaluK 10 peaan3aluy 00pa3oBaTeIbHBIX IPOTpaMm
HAYaJbHOrO OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero obmero oOpa3oBaHus, 00pa3oBaTENbHBIX MPOTPAMM
cpenHero mpodeccuoHanibHOrO 00pa3oBaHUS U JOIMOJHUTENBHBIX O0IIe00pa30BaTENbHBIX MPOTPaMM C
PUMEHEHHUEM DJIEKTPOHHOTO O0yUEHUS U IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

7. Crparerust pasButus BocrnuTanus B Poccuiickoii ®enepanuu Ha mepuon no 2025 rona,
yrBepxacHHas Pacniopskenuem IlpasurenscrBa Poccuiickont ®denepannn ot 29 mas 2015 1. Ne 996-p.

8. [Tucemo MunucreperBa npocsenieaus PO ot 7 mas 2020 r. Ne Bb-976/04 “O peanuzauun
KypCOB BHEYPOYHOW JI€ATEJbHOCTH, NPOrpaMM BOCHHUTAHMS M COLMAIM3ALMUM, JIOMOJHUTEIbHBIX
o011epa3BUBAIOLINX TPOrPaMM C MCTIOIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTUN .

9. Konuenmus pa3BuTHs JONOJHUTEIBHOIO 00pa3oBaHus 1eTel, yTBepkaeHHas PacnopsikeHuem
[TpaBuTenscTBa Poccuiickoit denepannu ot 4 centadps 2014 r. Ne 1726-p. p (pen. ot 30.03.2020).

10.  Ilpuka3 MunucrepctBa oopa3zoBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 . Ne 816
"O6 yrBepxaeHuu llopsiaka TpUMEHEHUS OpPraHW3alUsIMH, OCYIIECTBISIONIMMU 00pa30oBaTEIbHYIO
JeSITeIbHOCTD, JIEKTPOHHOTO OOyUeHUsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUN MpU pealu3anuu
o0pa3oBaTeNbHBIX ITporpamMm".

11. [Tacmopt HamwoHampHOTO TIpoekTa «OOpa3oBaHWE», VYTBEPKICHHBIH Ha 3acelaHud
npesuguyma Cosera npu Ilpesnnente Poccuiickoit ®enepanuy 1O CTPATETHYECKOMY pPa3BUTHIO U
HaIlMOHAJIBHBIM MPOEKTaM (IpoToko oT 24 nekabps 2018 r. Ne 16).

12.  Tlacmopt ¢enepaibHOro Npoekra «Ycrex KaxJaoro pedeHka», yrBep KJIeHHBIH MPe3unyMOM
Cosera npu Ilpesunenre Poccuiickoit denepanuy Mo CTPATErMYeCKOMY Pa3BUTHUIO U HAIMOHAIBHBIM

npoekTaM (mpoTokoia oT 24 nexadpst 2018 rona Ne 16).



13.  Ilucemo MunucrepctBa mnpocBemeHus P® ot 1 nHosb6ps 2021 1. Ne AB-1898/06 «O
HANPaBJIEHUU METOJINYCCKUX peKOMeHMauid. MeToau4ecKiue PeKOMEHIAIMN 10 MPUOOPETEHHUIO CPEICTB
00y4YeHUs M BOCIIUTAHUS B IIEJISIX CO3/JaHUS HOBBIX MECT B 00pa30BaTEIbHBIX OPTaHU3AIMIX PA3TUIHBIX THIIOB
JUIL  peaJi3allii  JIOTIOJHUTEIBHBIX OOIIEepPa3BUBAIOIIMX MPOTPAaMM BCEX HAINPABICHHOCTEH B paMKax
PETHOHANBHBIX MPOEKTOB, OOCCIICYMBAIOIINX  JOCTHDKEHHE IeNiel, T[oKaszaTelied | pe3ysbrarta

@enepanbHOro IMPOEKTA «YCnex KaKaoro peOeHKay HaMOHAIBHOTO poekTa « O0pa3oBaHuey.

14.  Meroaudeckue  peKOMEHIAIMU 1O  pa3paboTke  (COCTaBIEHUIO)  JOMOJTHHUTEIBHOU
o01eobpaszoBatenbHON obmepa3zpuBatomeii nporpammel ' bOY JITIO HHUPO.

15.  TlocranoBnenue 'maBHOTO rocynapcTBeHHOTO canuTapHoro Bpada P® ot 28 centsaops 2020 r.
Ne 28 "OO yrBepxknenun canutapubix mpasun CII 2.4.3648-20 "CaHuTapHO-3MUIEMHOIOTHYECKHE
TpeOOBaHUS K OPraHU3AIMSIM BOCIIUTAHHS U O0YYEHHUs, OT/AbIXa M 03J0POBJICHUS JICTEH U MOJIOJESKH "

16.  Pacmopspkenme IlpaButensctBa Hmxeroponckoit obmactu ot 30.10.2018 Ne 1135-p «O
peanu3alud  MEpOIpPHUATHA 10 BHEAPEHHUIO IIeIeBOM MOJENU pPa3BUTUS PETUOHATIBHOW CHUCTEMBI
JOTIOTHUTEIILHOTO 00pa30BaHUs A€TEH».

17. YcTaB u HopMaTuBHO-NoKabHbIE akThl MAQOY CI Ne8 r. KcroBo.

Jlureparypa nis nenarora

1. TlonomapeB B.E. Peanuszauus oOpa3oBaTelbHbIX NPOrpamMM 10 XUMHM W3 YacTH y4yeOHOTro
wiaHa, (opMHUPYEeMOl y4YaCTHMKaMU oOOpa30BaTEIbHBIX OTHOIICHUH, C HCIOJNb30BAaHUEM JIETCKOTO
texHonapka «llIkonpublii KBantopuym». Metoauueckoe mocobue.\ B.E. ITonomapes. — M.: Llentp
€CTeCTBEHHO-HAYYHOr'0 U MaTeMaTuyeckoro oOpasosanus, 202157c.

2.  becnanoB IL.U. Peanuzamus oOpa3oBaTeNbHBIX HPOTpaMM IO XMMHUU C HCHOJIb30BAHHUEM
nerckoro texHomnapka «llIkonpHeiii KBanTopuym» 8- 9 kiacceel. Metoanueckoe mocodue.\ T1.U1. becnanos.
- M.: lleHTp ecTeCTBEHHO-HAyYHOTO U MaTeMaTHueckoro oopasosanus, 2021- 121c.

3. Jopodeer M.B. Peanuzanus oOpazoBaTeabHBIX MPOrpaMM MO XMMHUU C HCHOJIb30BAaHHUEM
nerckoro texnonapka «llIkonpHblit KBantopuym» 10 - 11 knaccsl (yrinyOieHHBIH ypoBeHb). MeTouueckoe
nocobue.\ M.B. Jlopodees. - M.: IleHTp eCTeCTBEHHOHAYYHOTO "

MaTeMaTH4eCKOro oOpa3zoBanus, 2021- 161c.

CnHcoK HHTepHeT-pecypcoB

https://doend.ru/moodle/
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