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Paznen 1. KoMmiiekC 0CHOBHBIX XapaKTePUCTUK 00pPa30BaHUS
1.1. losicHUTeIbHAS 3alIMCKA

JlomonHuTenbHAs 001Ie00pa3zoBaTeNibHas MporpaMMa «XHMHSI B OIBITaX»

COCTaBJICHA HA OCHOBC HOPMATHBHBIX TOKYMCHTOB!:

o Oepnepanbubiii  3akoH P® ot 29.12.2012 1. Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit deneparumny;

o [lpuxa3 MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepaiuu
or 09.11.2018 1. Ne 196 «OO6 yrBepxaeHun I[lopsinka opraHuzanuu U
OCYUIECTBJIEHUSI  O00pa30BaTENbHON  NEATEIbHOCTH MO  JOMOJHUTEIbHBIM
00111e00pa30BaTebHBIM IPOrPaMMam»;

e JlocranoBnenue ['JTaBHOrO TroOCyJapCTBEHHOIO CAHUTAPHOIO Bpaya
Poccuiickoii @enepaunn ot 04.07.2014r. Ne 41 «O6 yrBepxaenun CanlluH
2.4.4.3172-14 «CaHUTapHO-2MIUIEMUOTIOTHYECKUE TPEOOBaHUSI K YCTPOWCTBY,
COZIEpKAHUIO M OpraHU3alMHU pPeXUMa pabOThl 0Opa3zoBaTEIbHBIX OpraHU3aLUl
JOTIOJTHUTENIBHOIO0 00pa30BaHus ACTEI»;

e Pacnopstxenue [IpaButensctBa Poccuiickoit @enepaunu ot 04.09.2014
No  1726-p «OO0 yrBepxknaeHuu KoHuenuuu pa3BUTUSA JIOMOJHUTEIBHOTO
00pa3oBaHuUs IETEI»

e Pacnopstxenue I[IpaButensctBa Poccuiickoit @enepanuu ot 24 anpens
2015 r. N 729-p, «Pa3paboTka TpeIOKEHUI O CpoKax peaan3aiuu

JOITOJIHUTCIIBHBIX 06mepa3131/113a}01unx nporpamMmm»

[Iporpamma «XuMus B ONBITAX» SABJIAETCS MOAMGPUIIUPOBAHHOA.
HanpaBieHHOCTHh IPOrpaMMbl — €CTECTBEHHOHAYYHAS.

YpoBeHb 0CBOCHHS POTPAMMBI — CTaPTOBBIN.



AKTYaJIbHOCTH IPOTrPaMMBbl.

Xumusl — Hay4yHasi AUCUUILIMHA, PAa3BUBAIOIIAS YMEHHUE JIOTUYECKHA MBICIUTD,
BUJIETh KOJMYECTBEHHYIO CTOPOHY MpeiMeTa (BEIeCTBA) U SIBJICHUM, J1e71aTh BHIBOIbI
u 0000menus. OCOOCHHOCTBIO JIaHHOW MPOrpamMMbl SIBJISIETCS TO, 4YTO B HeEH
OCYILECTBIISIETCS ~ IIPONENECBTUYECKAs TMOATOTOBKA I M3YYEHHUs XUMHHM B
NEPCHEKTUBE HA TOBBIIIEHHOM WM YIUIYOJIEHHOM YpPOBHSAX, BO3MOHOCTb
MO3HAKOMHUTHCSI C BBOJHBIMHU pazjeliaMu; oOydaromuecs, KOTOpbIE MPOSIBUIN
MOBBIINIEHHBI HMHTEPEC K TEM WIM HWHBIM TEMaM, MOTYT TMIpU TOMOIIH
WHIUBUIYAIBHON y4€OHO-HCCIIE0BATENBCKON pabOThl 03HAKOMUTBCS C MATEPHAIIOM,
KOTOPBIM BOOOIIE HE U3y4aeTCs B IIKOJbHON MPOrpaMMe.

[IporpamMmy OTIIMYAaE€T M ACTETUYECKUUN AaCIEKT, YPE3BBIUANHO BAXKHBIN IS
dbopMHpOBaHUS HMHTEIUIEKTYaIbHOTO TMOTEHIMANa OOYYarOIIMXCSA, PpPa3BUTUS HX
[IO3HABATEJIbHBIX HMHTEPECOB M TBOPYECKOW AKTMBHOCTH, IOCKOJIBKY TI'PaMOTHO
[IOCTaBJICHHbIE XUMUYECKUE IKCIIEPUMEHTBI MOTYT OBITh OLIEHEHBI U C 3CTETUYECKON
Toukn 3peHus. OO STOM TOBOPSAT, HaNpUMeEp, MCTOPUUYECKUE Ha3BaHUs
HKCIIEPUMEHTOB: «JepeBo lOmuTepa», «3010TOM MOXKIb», «Ipo3a B IMPOOUPKE,
«3UMHHH cal», «BYJIKAH Ha CTOJIe» W T. 1. B colepkaHuu MmporpamMmbl OTPayKE€Ha
UCTOPHS XUMHH U OMOrpaduu BETMKUX YUEHBIX, C ACSITEIBHOCTBIO KOTOPBIX CBSI3aHbI TE
WM WHBIE OTKpbITHA. Ha 3aHATMSAX MIMPOKO HCHOJB3YETCS HAIVAIHBIA MaTepual,
BO3MOKHOCTH HOBBIXMH()OPMAIIMOHHBIX TEXHOJOTHIM TEXHUYECKUX CPENICTB 00yUEHUs
B 1OKa3e (parMEHTOB MCTOpPUM CTAHOBJIEHHS M  Pa3BUTUS XUMHUM  KaK
Hayku.Collep>KaHWE 3aHATUM HAMPABICHOHA OCBOEHUE XUMHYECKOM TEPMHUHOJIOTHH,
KOTOpasi MCHOJb3YETC U PELICHUsI 3aHUMATENBHBIX 33[a4, KOTOPBIE BIIOCIIECACTBUU
MIOMOTYT pedsTaM MpUHUMATh Y4aCcTHE B UTPax, KOHKypcax, onmuMmnuanax./lanabrii Kkypc
OCYLIECTBIIAET Y4EOHO-TIPAKTUUYECKOE 3HAKOMCTBO CO MHOTHMMH pa3JeflaMH XUMHH,
YJIOBJICTBOPSIET TIO3HABATENIbHBIM HHTEpEC K TpodjemMaM JaHHOW TOYHOM HAyKH,
pa3BUBAET KPYro30p, yIriyoJsieT 3HaHHUs B JaHHON HAyYHOM JUCHUIUTIHE.

HoBu3Ha 3axiirodaercs B TOM, YTO MHOTME BOIPOCHI XMMHUU HEPA3PHIBHO
CBsI3aHBI ¢ U3HUKOM, OMOJIOTHEN 1 HKOJIOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM Obl
OH HE 3aHuMaicid B OyaymieMm, I@oJe3HO uX 3HaTh. [loaromy B JaHHOM
o0pa3oBaTeNbHON  IporpaMme  peaiu3yercs  CHHTeTHYeCKMd  MOAX0x K
€CTECTBEHHOHAYYHOMY OOpa30BaHUIO, KOTOPBIM TMO3BOJISIET, C OJHON CTOPOHBI,
chOpMHPOBATH 1IEJIOCTHOE MPEACTABICHUE O MUPE, A, C IPYroil CTOPOHBI, 00JErYUTh
MOHUMAaHUE CIOXKHBIX XUMUYECKUX MPOOIIEM.

IMepgarornyeckas uesecoodpasHocTb.Kak N3BECTHO, XUMUSI CUUTACTCS B
IIKOJIE OJTHUM U3 CAMBIX CIJIOKHBIX MTPEAMETOB U BBI3BIBAET Y MHOTHX IIKOJBbHUKOB
HEJOMOHUMAHNE U HETPUSATHUE C TIEPBOTO rojia 00yUeHUsl.

Cpeny npuyuH Takoro BOCHPUSATHS NPEeIMETa MOKHO Ha3BaTh
HEOIpaBIaHHO O0JbIION 00BbEM U IKIEKTUIHOCTh Y4€OHOTO MaTepralia B IIKOJIbHBIX
IIpOrpaMmax, a TaKKe HEJOCTATOUYHYIO MOTUBUPOBAHHOCTb JIETEU K U3YUYEHHUIO
XUMHH.

Kpome Ttoro, B mociegHue TroAbl HAOMIOJAETCSl COKpAIIEHHE YacoB,
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OTBOJIMMBIX Ha XuUMHIO. Jlajeko He I BCeX JAeTe XWMHS CTaHeT Oymymien
npodeccueii, MOITOMY HHTEpPEC K NpPEeaMETy TMagaeT, Kak TOJbKO BO3HHKAIOT
CIIOKHOCTH B IMOHHMMAaHHMHM TE€X WJIA HHBIX TE€M, TPYIHOCTH B PEIICHUH 3ajady,
POOJIEMBI TIPU MPOBEJECHUH JTa00paTOPHBIX paboT. [IIkoIpHUKHM 9acTO CYUTAIOT, YTO
XUMHUYECKasi TEOpUsl cyXa U 3alyTaHa.

CosepiieHHO MHAas MO3UIMSA (GOpMHUpYETCs y peOEHKa MPU BO3ZHUKHOBEHUU
COOCTBEHHOM 3aMHTEPECOBAHHOCTHU B U3YUCHUH MpeIMeETA.

JlanHast oOpa3oBaTebHas MporpaMMa OpUEHTUPOBAHA HA TO, YTOOBI UHTEPEC
K XUMUU BO3HUK M 3aKkpenwics Ornarojaps HCIOJIb30BaHUIO B OO0y4Y€HUU
MCCJIEI0BATENHCKOr0 MOIX0/1a, IPU KOTOPOM JIETH MOCTUTAIOT MPEAMET XUMHUH Yepe3
coOcTBeHHOE y4ueOHOe uccienoBaHue. Takoil MOIX0J MO3BOJISET O0yYaIOUTUMCS HE
TOJIBKO OCBOMTH MOHATUMHBIN anmnapar U 3alOMHUTh HEKOTOPBIE BaXKHbIE (DAKTHI, HO
Y TOJYYUTh HABBIKU MPOBEAECHUS CAMOCTOSTEIBHOIO UCCIEA0OBAHMS, KOTOPHIE MOTYT
OBITh TMOJIE3HBI IS TMOCIEAYIONIEH camMopean3alud B 000N Jpyroit ob6iacTu
y4eOHOH U B OyayleM MpoPeCcCUOHAIBHON AESITENbHOCTH.

Hcxong w3 Takoro mojaxojia, B LEHTP OOydeHUs O JaHHOW Mporpamme
CTaBATCA  pa3BUTUE E€CTECTBEHHOHAyYHOI'O  MHPOBO33PEHHS UM  OBJAJICHUE
UCCIIEJOBAaHUEM KAaK METOAOM HayyHoro no3Hanus. [loaToMy Ha 3aHsATHSAX OOJbIIOE
BHUMaHUE OTBOJUTCS MPAKTUYECKUM PabOTaM pa3HbIX BUJIOB, IPUYEM 3HAUUTEIHHOE
BpeMs YJeNsieTcs IMPOBEIECHUI0 CaMOCTOSITENbHBIX HCCIEIOBAaHUN IO BBHIOpAHHBIM
TEMaM. HacpImeHHOCTh Ha4aJIbHOTO nepuosa U3Y4EHUS XUMHH
JEMOHCTPALIMOHHBIMU OIBITAMU CTUMYJIMPYET UHTEPEC K XUMHH U JKEJIaHUE U3ydaTh
3Ty HayKy.

[Iporpamma BBICTpOEHAa Tak, 4YTO B JAJBHEHIIEM BHUMAHHME JETE€H Ha
3aHATHUSAX HAIMPaBJICHO Ha BBIMOJIHEHUE OMNbITA, U3YYEHHUE, HAOMI0ACHUE U (PUKCAIUIO
€ro pe3yiabTaTOB BO BCEX MOAPOOHOCTSIX. B sTOoM ciydae mpuémbl U aeMCTBUS
BOCIIPUHUMAIOTCS OOYyYarolMMUCS HE  KaK BOJIIEOHbIE MAHMUIYJISIIMU, a Kak
3aHMMAaTeNIbHAasE HEOO0XOJUMOCTh, 0€3 KOTOpPOM HEBO3MOXKHO OCYIIECTBUTH CTOJIb
NpPUBJIEKATEIbHBIC ISl HUX XUMUYECKUE MTPEBPAILICHHUS.

OTiIMYNTENbHOM 0CO0EHHOCTHI0 MPOTrPAMMBI«XHMHUS B ONBITAX» SABISETCS
TO, 4YTO JaHHas oOpa3oBaTelbHAas MPOrpaMMa HMEET ECTECTBEHHOHAYYHYIO
HaIIPaBJIEHHOCTh C 3JEMEHTaMU XYJI0’KECTBEHHO-3CTETHUECKOW HAIpPaBJIECHHOCTEM,
TaK KaK 3HAKOMHUT C UCTOPUYECKUMH acTeKTaMH CTAHOBJICHUS M Pa3BUTHS XUMHUH, A
TAaK)K€ pa3BUBAaET IIOCPEICTBOM IIPEIMETa XUMHUU JCTETHYECKOE BOCHPUATHE
OKPYXAaIOLIEro MHpa, YTO HWIPAET BAXKHYIO pPOJb B IOBBILIEHUM BHYTPEHHEU
MOTHBAallUM K OCBOCHHMIO ATOrO MpeaMeTra U (OPMUPOBAHHMU OOIEH KYJIbTYPHI
oOydJarommxcs.

A/lpecaT NpPOrpamMmbl. [Iporpamma opueHTHpOBaHAa Ha BO3pacT
oOyuaromuxcst 13-15 ner. st oOydeHuss TIPUHUMAIOTCS BCE JKEJAOIINE, YTO J1aeT
BO3MOYKHOCTh 3aHUMAThCA C PA3HOOOpPA3HBIMH KATETOPHUSIMU JI€TEH: OJIapEHHBIMH,
JNETbMU W3 TPYII COLUUAIBHOTO pUCKA, NETbMH W3 CEMEH C HM3KHM COLUAIBHO-
PKOHOMHUYECKMM cTarycoM u Apyrumu. [Ipu pa3zpaboTke HJaHHOW MporpamMmsl
YUUTBHIBAIUCH BO3PACTHBIE MICUXOJOTHYECKHE OCOOCHHOCTH JIeTel JaHHOTO BO3pacTa,
ncuxo(u3nyecKkue 0COOEHHOCTH Pa3BUTHA U 00pa30oBaTeNbHbIE MTOTPEOHOCTH.

®opma o00y4yeHMsl — OYHAs, ayAUTOPHbIE, BHEAYAUTOPHBIE (SKCKYpPCHH,
IpaKTHYECKHUE PabOThl), TEOPETUUECKUE U MTPAKTUUECKHUE 3aHITHSL.
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dopMa opraHu3anu 3aHATHH. B mporpamme couerarorcs
WHIMBHUIYaJIbHbIE, TPYIIOBBIE H KOJUIEKTUBHBIE (DOPMBI paOOTHI.

O0bem U CPOK OCBOCHUS NpPOrpamMMmbl, peKUM
3anaTuil.l[ponomkurensHOCTS yueOHOTO ToMa — 68 ydeOHBIX Hemenb, Harpyska 1
yac B Hejenmo (Bcero 34 yaca B roj). 3aHSATUS MPOBOASTCS C MOCTOSHHONW CMEHOMU
NEeSATETbHOCTH.

[Ipoucxoaut yriayOjeHUE MOTYYEHHBIX 3HAHMM MO XUMHUHU C aKIIEHTOM Ha
MOJIy4YCHUE HABBIKOB CaMOCTOSATENIBLHOM HCClieoBaTeNbCKOM paboTel. Popma
3aHATHN TpeayCMAaTpUBAET COYETAaHHE TEOPETUYECKOM YacTU C MOCIeAYIoIeH
MPAKTUYECKON MPOBEPKOMN M 3aKPETUICHUEM TOJyYeHHBIX 3HAHUM MYTEM MPOBECHUS
pa3IMYHBIX OTBITOB Ha 06a3¢ XUMUYECKOH JabopaTopuu.

Cpok peanuzaiiu nporpaMmbI-2 roja.

1.2. eau u 321241 NPOrpamMMblI
Hear» mnporpaMmbI-oOydeHHE MPAKTUYECKOW XHMHH, PpPa3BUTHE
€CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS U TMYHOCTHON MOTHUBALUU K TTO3HAHUIO
Yyepe3 UCCIEeI0BATEIbCKYIO JEATEIbHOCTh B IPOLECCE U3YUEHUS XUMHUH.
3agauu:
Ooyuaromue:

e JlaTh MpPEACTABIEHUE 00 OCHOBHBIX IOHSATUSX HEOPraHUYECKOM XUMHH —
aToMax, HOHaxX M MOJIeKyJax; O KJIacCU(pUKALUU HEOPraHUYECKUX
COCIMHEHHI Ha KMCIJIOTBI, OCHOBAaHUS M COJIU;

e 00y4YUTbh OCHOBaM NMPAKTUYECKON XUMHUH: aHATIU3Y UCUHTE3Y;

e HAYYMTb NPUHLMIIAM U METOJUKE IPOBEIACHUS UCCIIEI0BATEIbCKONPAOOTHI;

e 00yuHuTh pabOTE C XMMUYECKMMHU PEAKTHBAMHU W MPUOOpaMU, MPOBEACHUIO
MPOCTEHIIINX J1a0OpPAaTOPHBIX OIEpaluii: HarpeB, IMEPEeroHkKa, SKCTPaKIus,
(¢uabTpOBaHKE, B3BEIIMBAHNUE UT.1.;

e O3HAKOMUTHb C TPOUCXOXKIEHUEM U PA3BUTUEM XUMHUHU, HCTOpUEH
MPOUCXOXKJICHUS XUMUYECKUX CUMBOJIOB, TEPMUHOB, MIOHATHIA;

e TI03HAKOMHUTH CO CTAPUHHBIMUIKCIIEPUMEHTAMHU;

e HAY4YUTh CaAMOCTOSITEIbHO HaMmeydaTb 3a/Jayy, CTaBUTh OJKCHEPUMEHT U
OOBSACHSTH €0 pe3yJbTarT.

e TMOATOTOBUTH K MU3YUCHHIO XMMHUU Ha MOBBIIIEHHOM WUJIN YIITyOJIEHHOMYpPOBHE.

PasBuBarompue:

e Ppa3BUTh HAOMIOATEIBHOCT M UCCIIEI0BATENBCKII HHTEPEC K
MPUPOIHBIMSIBICHUSIM;

e Pa3BUTH y O0YUAIOUINXCA HHTEPEC K MO3HAHUIO, K TPOBEICHUIO
CaMOCTOSITEJIbHBIX UCCIICOBAHUM;

e Pa3BUTH AKKYPATHOCTh, BHUMATEIBbHOCTh, CTPOTOCTh B COOJIIO/IEHUN
TpeOOBaHUN TEXHUKUOE30MMaCHOCTH;

e BbIpa0OTaTh NEPBOHAYAIBHBIE HABBIKK PA0OTHI CO CIIEIIMATIBHOMIUTEPATYPOK;

e chOpMHPOBATH U PA3BUTH MOJOKUTEIBHYIO MOTHBALMIO K TalIbHEHIIEMY
U3YYEHHUIO €CTECTBEHHBIXHAYK;

e PpPAa3BUTH [TIO3HABATEIIBHYIO U TBOPUYECKYIOAKTUBHOCTD;

e Pa3BUTh ICTETHUECKOE BOCTIPUATHE CTPYKTYPHI, GOPMYIT XUMHUUECKUX
AJIEMEHTOB, Pe3yJIbTaTa COOCTBEHHOUIEATEIHHOCTH.

BocnurarenbHble:



BOCIIMTATBbKOJIJICKTUBU3M,

BOCIIMTAThb HpaBI/IJIbHLIﬁ MoAXO0J K OpraHm3anuu CBOCro A0cyra,

BOCIIUTATh YOEKICHHOCTh B IIO3HABAEMOCTH OKPY>KaIOIIEro MUpPa U

HE00XOAMMOCTH 3KOJOTUYECKH IPAMOTHOTO OTHOUIEHUS K CPEACOOUTAHUS.

1.3. Conepxanne mporpaMmsl

VYyeOnbiii 1aH (68 yaca)

Ne HazBanuepasaejioB M TeM KosanyecrBoyacos
n/n Teopuss [Ipakruka | Bcero
dopmbl
aTTecTauum
1 BBenenne B mporpamMmmy 1 1 2 Y CTHBIN
oTpocC
1.1 CoOecenoBaHue C IETbMHU. 1 1 2 YV CTHBIN
BBonHoe 3aHsTHE. onpoc
2 IIpeamer xumun 4 4 8
2.1 [TonsTus: atoM, MOJIeKya, 1 1 2 XUMHUYCCKHH
AJIEMEHT JUKTAHT
2.2 DU3NYECKUE U XUMUYECKUE 1 1 2 Pemenue
SIBIICHUS TPEHUPOBOYH
bIX
yIIpaXKHSHUH
2.3 YucTtbie BEIECTBA U CMECH. 1 1 2 Pemenuerpe
Pa3nenenue cmecen HUPOBOYHBIX
yIpaXKHCHHUH
2.4 3aKOHCOXPAHEHUSMACCHI 1 1 2 Y CTHBIN
oTmpoc
3 XuMHYeCKHuepeakunu 2 1 3
3.1 [TonsiTHE O XUMUYECKOM 1 1 2 BrinonHeHue
B3aMMOJICHCTBHH MPaKTUYECKH
BEIILIECTB X 3aJJaHuN
3.2 | llpuamumneirpaduygeckoroorodpa 1 - 1 Pemenue
YKEHUS TPEHUPOBOYH
peakuuii bIX
YIIPKHEHUN
4 CoBpemeHHoOe1200paTOPHOE00 1 1 2 TectupoBaHu
OpyJ10BaHHUE e
5 Pabora c razamm 2 3 5
5.1 PazButne xumun. OnbITsl K. 1 - 1 Y CTHBII
[TpucTnm, OIIpocC
K.-B. Illeene
572 Bonopona, kuciopoa u aMMuax 1 3 4 Pemenne
MPaKTUICCKH
X 3aJaHUI
6 HUcTopus xumum. 1 1 2 TecTtupoBanu
JTanbl B H3y4YeHHUH Ta30B U e
pPacTBOpPOB
/ Pabora ¢ pactBopamu. Bona 4 5} 9
7.1 [lonsaTus: pacTBOp U 1 1 2 Y CTHBIN
pPacTBOPCHHE ompoc
(.2 Kpucranmnsl 1 1 2 Y CTHBINOIIPO
c




7.3 [I[€104yn 1 KKCIOTHI 1 2 3 Pemienuetpe
HUPOBOYHBIX
YIPKHEHUM
1.4 Commn 1 1 2 Pemenuetpe
HUPOBOYHBIX
YIPKHEHUM
8 XuMHUs BOKPYT HAC. 1 - 1 Y CTHBIN
[Mpa3aHuyHAs XUMMUS onpoc
9 MeTa/uibl M HXCOETUHEHUS 3 2 5}
9.1 MeTanibsl 1 UX COEIUHCHUS — 1 - 1 Y CTHBIN
CTOWKHE U OIpoC
aKTHUBHbBIC, TBEP/bIC U MSTKUE,
JparoreHHbIe
9.2 MeTanabpl0CHOBHBIXTPYIII 1 2 3 Pemenue
MPaKTUIECKH
X 3aJaHUI
9.3 MeTauibImoOOYHBIXTPYIITT 1 - 1 Pemienue
MPaKTUIECKH
X 3aJaHUI
10 DJIeKTPOXUMMUS 3 1 4
10.1 ["anpBaHMYECKNEAIEMEHTHI 1 - 1 Y CTHBIN
omnpoc
10.2 YcrpolicTtBoOaTapeiiku 1 - 1 Y CTHBIN
omnpoc
10.3 Koppo3zusimeranios. 1 1 2 BrinonHeHnue
3amura OTKOppO3UHn MPaKTUYECKU
X 3aJJaHuN
11 Kesezo. CBoiicTBaxesie3a 1 1 2
111 Oco0OeHHOCTH Kees3a | 1 - 1 BrinonHenue
COCJIMHEHUN KeJe3a. TPEHUPOBOYH
Marunetnsm bIX
YIIPAXKHEHUM
11.2 Peakmuu coeqnHeHNN Keesa. - 1 1 Brimmonaenue
XuMH4uecKast [IPAKTUYECKU
paayra X 3a1aHUU
12 HemeTanibl 2 S} /
12.1 Cepa u dhocdop — TUITMUHBIE 1 2 3 BrinonHenue
MPEICTaBUTENN MPaKTUYECKH
HEMETAJJIOB X 3aJJaHuN
12.2 | I'anorenbl. CXOACTBO U pa3inyus 1 1 2 Tectupo
BaHHC
12.3 OKHUCIUTENIBHO- - 2 2 BrimonH
BOCCTaHOBUTEJIHLHBIC PEAKIINH B cHUE
OBITY U B JIaOOpaToOpUu MPaKTUY
CCKUX
3aTaHuN
13 | I'eHeTHYecKasiCBI3bHEOPTraHUY 2 1 3
eCKHX
coeIMHEeHU
13.1 | MHoroo6pasue HeOpraHUYECKUX 1 - 1 Pewenn
XUMUYECKUX e
BEIIECTB U pEaKIU TPEHUPO
BOYHBIX
YIpaKH

eHUU




13.2 | OxcuapIMETAIUIOB U HEMETAILIIOB 1 1 2 Brimoaa
cHUE
MpaKkTuy
ECKUX
3aJaHUN
14 | MHorooopa3neopraHn4ecKnxc 4 2 6
oeUHEeHU M
14.1 | MHorooOpasuecoeIMHEHUUYTIIEP 1 - 1 Y CTHBIN
oj1a onpoc
14.2 MorolieBenEecTsa 1 1 2 Brimoaa
cHUE
MpaKTUy
ECKUX
3aJaHUN
14.3 Kpaxmai u rimoko3a 1 1 2 Brimonx
cHUeTpa
KTHYECK
X3a7aH
1405
14.4 OpranunyeckueBenecTsa B 1 - 1 Pemienn
IpUpoIe e
TPEHUPO
BOYHBIX
YIpakKH
CHUU
15 AHAaJIM3 ¥ OYHCTKABEILECTB 2 2 4
15.1 WNunukatopsl. [lonyuenne u 1 1 2 Brinosx
M3y4YEHHE CBOMCTB CHUE
MpPaKTUY
ECKUX
3alaHuH
15.2 Cnioco0bl 0OHapyKeHUS 1 1 2 Brinonx
KaTHOHOB U aHUOHOB. cHUeTpa
[{BeTHBIC peakuuu. AHAIU3 KTHUUECK
CMECH COJIer MX3a1aH
1505
16 IToaroroBka 2 1 3
HCCJIEA0BATEIbCKOM padoThl U
y4yacTue B KOH(epeHIuu
16.1 Bp160p TeMBI ¥ TOATOTOBKA 1 - 1 Y cTHBIIM
HCCIIe10BaTEILCKON OITPOC
paboTHI
16.2 [TocTaHoBKa’KCIIEpUMEHTA - 2 1 Brinosx
cHUE
MPaKTHY
CCKUX
3alaHuH
16.3 VYyacTtue B KoH(epeHIIUU 1 - 1 Cobece
TTOBaHUE
17 HNroroBoezansitue 1 - 1 Tectupo
BaHHC
HTroro 31 37 68

Conep:kanue kypca (68u4.)




Pa3znea 1. BBenenue.
Tema 1.1. Co0ecenoBanue ¢ 1etbMu. BBogHOE 3aHATHE.

Brrsicnenue HCXOAHBIX HpGI[CT&BJ'IGHHI?I O IpeaAMCTC XUMHUU U obnactH eé

IMPUMCHCHUA.

TexHuka 6e30macHOCTH. 3HAKOMCTBO ¢ Tpynnoil. Pacckas o copepxaHuu mporpaMmbl

nepBoro roja ooyuyenus. [IpaBuia nosegaenus B 1abopaTopuu.

Ilpakmuueckan uacms. TexHuka Oe€30mMacHOCTH B paboTe € XUMHUYECKUMU

peaKTUBAMH, SJICKTPONPHUOOpaMu U HArpeBaTEIbHBIMU MPUOOPaMHU.
Paszpnen 2. Ilpeamer xumum.
Tema 2.1. IloHsATHSA: ATOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepxHeBas MOJenb MOJIEKYJbl. BemectBa BOKpyr Hac. Bo3HHKHOBEHHME H
pa3BUTHE TEOPETHYECKUX IPEACTABICHUA O BemectBe. Ctuxum ApHUCTOTENS H
aromuctruka Jlemokpura. Pa3BuTHE aTOMUCTHYECKMX MPENCTABICHUM B Tpylax P.

boitns u [Ix. JlansToHa. 3aKOH IMTOCTOSHCTBA COCTaBa BEILIECTB.

Hpakmuuecmm yacms. 3HAKOMCTBO C KOHHGKHH@ﬁ XUMHUYCCKHUX BCIICCTB.

[TocTpoenune Moaenen MOJIEKYJ pa3HbIX BELIECTB.
Tema 2.2. ®dusnuyeckue 1 XUMHUYECKUE SBJICHUSA.
SBnenus ¢puzndeckre u xumudeckue. ['openue ceeun. 3yueHne peakiuu ropeHusl.

Ilpakmuueckasn uacms. 1lnaBnenne napaduna. M3roronenne cBeun u3 mapaduna

WU MbUTa. AIXUMHUS («30JI0TOM T0XKb» U TUPUTHI).

Tema 2.3. UncThble BelecTBa M CMECH.

[Tpupoausie cmMecu — BO3yX, He(Th, MUHEpaAIbl. M3ydeHne KOJUIEKITHIA.
Ilpakmuueckan yacmes. [IpaBuna padboTel ¢ Becamu. B3BenBanue, NpuroToBlieHNUE

cMecel MeTajia U HeEMeETaJlIa.
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Pazaenenune cmeceit.

OuucTka BELECTB, IEPEKPUCTATITU3ALIMS.

Ilpakmuueckaa ywacms. ONBITHI 110 PA3JICICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHeHHS MaCChI.

XUMUYECKask peaklys KaK OTPAKEHUE 3aKOHA COXPAHEHHS MACCHI.
Ilpakmuueckan ywacms. IIpurorosnenue cmecu Jlemepu.

Paznen 3. XuMuuyeckne peakiuu.

Tema 3.1. IlonsiTue 0 XMUMH4YECKOM B3auMMoJeiicTBUM BeulecTB. [[pu3Haku

XUMHNYCCKUX peaKHHﬁ.Ha6HIOIIGHHG IIPHU3HAKOB XUMHYECKOU PCaAKINU.

Tema 3.2. IIpyHuunbl rpau4ecKoro 0To0OpakeHus peakuuii. XuMHYECKUE

YPaBHCHUA.

Ilpakmuueckasa wacmes. [IpoBefieHNEe NMPOCTEHIINX ONBITOB, BBISBICHUE U ONKCAHUE

O0COOEHHOCTEH MPOTEKAHUS PA3TUYHBIX PEAKITUH.
Pasznea 4. CoBpemeHHoe 1a00paTOpHOE 000PyI0BAHHE.

[IpuHiunel  paboTel  00OpPYNOBAaHMS XMMHYECKOW J1abOpaTOpvH: MarHUTHbBIE
MEIIAJIKU; BEChbl MEXaHWYeCKHe Ja0opaToOpHble, TOPCHOHHBIC, AHATUTHUYECKUE;

BBITSDKHOM 1IKad; MyenbHas nedb.

Ilpakmuueckan uwacms. Vicnonb3oBaHwe O00OpYHOBaHWSI [UJII  TPOBEICHUS
71a00paTOPHBIX pabor. Pabota C HEeHTpUYTOH, MHUKPOCKOIIOM,

MAarHUTHOMMEIIATIKOM.

Paznen S. Pabora ¢ razamu.

Tema 5.1. PazButue xummuu. Onbitel k. [Ipuctian, K.-B. IeeJte.
«JlecHoit Ta3» u CrOCOOBI «YJIYUIICHHS» BO3IyXa.

Ilpakmuueckasn wacmsp. OnbiTel ¢ CO2 1 O,. TexHuka 6€30MacHOCTH MPU PadoTe C
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ra3amu.
Tema 5.2. Bogopoa, KUCJI0PO, AMMHAK.
[Tonsitne yncToTel raza. [ pemyunit ras. [ImoTHOCTH rasa.

Ilpakmuueckaa uacme. 1lonyueHue Boiopoaa, KUCI0poJa U amMmuaka. Mzmepenue

IJIOTHOCTH Ta3a.
Pa3nen 6. UcTopust xuMuu. ITanbl B U3yUYeHUH ra30B U PACTBOPOB.

Hctopust Tpanchopmaly MNpPEACTaBICHUN YUYEHBIX O CTPYKType TIa3000pa3HbIX
BEIIECTB W TEOpuUM pacTBOpoB. HM3yuenue cocraBa Boszayxa. Otkpbitus /.
Pesepbopna, A. JlaByazbe u [I. Kapenguma. Pa3Burue Tteopuu TropeHHS.
Omnposepxenue Teopun ¢aorucrtoHa. Teopuun pactBopoB C. Appenuyca u /I. W.

Meneneena.
Paznen 7. Pabora ¢ pacrBopamu. Boaa.
Tema 7.1. IlonsiTusi pacTBOpP HPACTBOpPEHHME.

TBEpable, ’KuaKUE, ra3000pa3Hbie pacTBOPHI. HackimmeHHbIi pacTBOp.

Henacsimennsiii pactBop. Ilepechiniennsiil pactBop. PacTBOpuMOoCTb.
Ilpakmuueckasn yacmsp. IIpUroTroBieHHE pacTBOPOB W3  KUIKOTO CTEKJIA
«Heoprannueckut jec — 3arajOuHbId U IPEKPACHBIN.

Tema 7.2. Kpucrauibl.

Kpucramnnsanus u3 nepechIeHHbIX PACTBOPOB.

Ilpakmuueckaa uwacmsp. BplpalliBaHUE MOHOKPUCTAILUIOB M3  HACBIIIEHHOTO

pacTBopa.
[Toy4yaem u prucyem KpuCTaLIbl pa3HOU POPMBI.
Tema 7.3. L11é104u ¥ KUCITOTHI.

PactBopsl menodeit u kucinot. Bomga B ¢usuke, xumuu u O6mosioruu. [IpupoaHsie
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OCMOTHYECCKUC SABJICHH.

Hpakmultecmm yacmo. YCTpaHCHHC KECTKOCTHU BOJBI. BJICKTpOJ'II/ITBI.

Jncconuanmsi.
Tema 7.4. Coun.

Mmuoroo0pasue coneil. Conu BOKpyr Hac, ux peakuuu. Kpacora Xumuueckux

peaKuni.

Ilpakmuueckasa yacmo. Kpuctannmzanus CoJIel U3 KEITATUHOBBIX INIEHOK.
Paznen 8. Xumus Bokpyr Hac. [Ipasaununas Xxumus.

[TpuHIMIBL NElcTBUS QeliepBEpKOB, XUMHUUECKUX 3MEH, IPAaKOHOB, XJIOITYIIEK.

Ilpakmuueckaa yacmp. XUMUYECKHE 3MEU U APAaKOHbI. DOKYCHI, OCHOBAHHBIC Ha
M3MEHECHHM LBETA PACTBOpA IPU XUMHUYECKOM peakuuu. PeriepBepku. MBUIbHBIE

My3bIpHU, O YEM OHM MOTYT paccKa3aTh?
Pa3zgen 9. Meraiibl M UX COeIUHEHUS.

Tema 9.1. Meta/uibl M HUX COCIUHEHHUS] — CTOMKHE M AKTHUBHbIC, TBEpPIAbIE U

MSTKHe, IparoueHHbIe.

Mertannel B Tabimue MenaeneeBa. CTpoeHHe aToMa Ha MpUMeEpe aToMa MeTallja.
Ilpakmuueckasa yacmo. Ouznyeckrue 1 XUMUYECKUE CBOMCTBA METAJLIIOB.

Tema 9.2. MeTa/liIbl OCHOBHBIX IPYIIIIL.

CBoliCTBa, CTPOEHUE aTOMA.

Ilpakmuueckasn ywacms. OnbITh ¢ Sn U Al.

Tema 9.3. MeTauibl 1000YHBIX IPYIIIL.

Mens, cepedpo, 3051010, UHK. CBOWMCTBA, CTPOCHHE aTOMA.

Ilpakmuueckan wacms. Kakue Metauiel ecth B Jlamne Hakanuanus (W, Mo, N).

Hparonennsie Metamibl. Beigenenne Au u Ag. «Kaccues nypmyp». BeipamuBanue
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MoHokpucTtaiioB Cu. «ZlepeBps» Ilapanensca n FOnurepa.
Paznen 10. Daekrpoxummsi.
Tema 10.1. 'aapBaHH4YeCKHE DJIEMEHTHI.

Uctopust otkpeitus. Ilonstue o ranpBanuke. CocTaB M MOPUHIUIB  PabOTHI

rajJJbBaHHYCCKHUX 3JICMCHTOB.

Hpakmultecmm yacmo. I/I3y‘{eHI/IC COCTaBa M IIPpHUHIUIIA pa6OTBI Pa3IU9IHbIX

AJIEMEHTOB MMUTAHUSI.

Tema 10.2. YcrpoiicTBO 0aTapeiiku.

Pa3noxenue Boabl Ha BOJAOPO/ U KUCIOPO.

Ilpakmuueckan yacmso. ONBITH C OaTapeiKaMH.

Tema 10.3. Koppo3usi MeTa/uI0B. 3alIUTA OT KOPPO3HH.

[IpyuyuHbI U TOCJEACTBUS KOPPO3UU METAILIOB. 3alluTa OT KOPPO3UH.

Hpakmuuecmm yacms. ONBITHI 1O N3YYCHHUIO KOPpPO3HMHU MCTAJJIOB M 3aIlIUTBI OT

HEE.
Paszngea 11. Keaeso. CBoiicTBa KeJie3a.
Tema 11.1. Oco0eHHOCTH KeJie3a ¥ coeIMHEeHNH Keje3a. Maruerusm.

Kenesnblii Bek. XKenezo Bokpyr Hac. CreneHn okucieHHs xene3a. llonsTue

Mar"a€Tu3Mma.

Ilpakmuueckaa uacmo. KadeCTBEHHbIE peakUUMM HAa HMOHBI kenesda. llomyuenwne

nupodopHOro xene3a. OnbITh, IEMOHCTPUPYIOIINE MArHETHU3M.
Tema 11.2. Peaknum coeuHeHni xkejie3a. XuMu4yecKasi paayra.
Oco0eHHOCTH COEMHEHHI Kee3a U UX Peakiui.

Hpakmultecmm uacmsp. OIBITHI 110 IMOJYYCHHIO Pa3HOUBCTHLIX COCI[I/IHCHI/Iﬁ KEJIC3a.
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XuMudeckas paayra 1 XMuMU4eCKHil cBeTogop.

Pa3znen 12. Hemeraisbl.

Tema 12.1. Cepa u ¢pocdop — THMINYHBIE IPEACTABUTEIN HEMETAJJIOB.
Coenunenus S u P. Xumunueckue cBoricTBa coequHeHuit S u P.Amtotponus.
OKHCIUTETFHO-BOCCTAHOBUTEILHBIE CBOMCTBA COSIMHEHUN cephl U (hocdopa.

Ilpakmuueckas yacmp. DeicpBEpPKU KaK IpuMep TUITAYHOMN

OKHCIIUTENIbHO- BOCCTAHOBUTEILHONPEAKIINHY.
Tema 12.2. I'asiorennl. CxoacTBa M pa3jin4ius.

I/ICTOpI/I}I OTKPBITHA HCKOTOPLIX I'aJIOT'CHOB. ["anorensl — omacHele U noje3HbIe. Yem

naxHeT Mope? 3aueM Opranu3my moa?
Ilpakmuueckasa ywacmsp. ONBITHI 110 TOJTYYEHUIO TAIIOTEHOB.

Tema 12.3. OKHCIHUTEJbHO-BOCCTAHOBHMTE/IbHBIC PpeakUud B ObITY M B

Jadoparopun. OBP.

Ilpakmuueckaa uyacmb. BpiBelleHHE NATEH U MOJYYEHHE KPACOK. XUMHUYECKUE

BYJIKaHBI.
Paznen 13. I'eHeTH4ecKasi CBSI3b HEOPTAaHUYECKHUX COeTUHEHM.

Tema 13.1. MHoroo0pa3ue HeOpraHU4YeCKMX XUMHYECKUX BEIeCTB U PeaKIMi.
Konbna JIuzeranra.

Ilpakmuueckan ywacmep. [IpoBeeHNE CTOKHON ENN XUMUYECCKUX PEAKIIAMN IS

nosiyueHus koJer Jluzeranra.
Tema 13.2. Oxcuabl MeTAJIOB H HEMETAJLJIOB.
Heoprannueckuit cuntes. [ eneTnueckas cBsi3b HEOPTaHUYECKUX COETMHEHUN.

Ilpakmuueckas ywacmyp. I1lonydyeHne u CBOMCTBA OKCUIOB.
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Pa3znen 14. MHorooopa3ue opraHnm4ecKux coeJMHEeHUi.
Tema 14.1. MHoroo0pa3sue coeJUHEHU yIaepoaa.

Hedth, HedTsaubie muiénku. Pa3pymienue mi€Hok. [loBepxHOCTHOE HATSIKEHUE.

Bonpocsl 3arpsi3HEHUST OKPYXKAKOIIEH CPEIbI.

Ilpakmuueckaa wacms. ONIpeCIICHUE TATOTCHONPONU3BOAHBIX.
['openune caxapa. [IpoayKThl NUTaHUS.

Tema 14.2. Mowiue Belecrsa.

Mpbuia. CHHTETHYECKHE MOIOIIUE BEILIECTBA.

Ilpakmuueckasa padoma. VI3roTOBICHUE MBbLIA.

Tema 14.3. KpaxmaJ u ri1ioko3a.

Crtpoenue, coctas, Hcnioyib3oBaHue. L[BeTHbIe peakiun. OnpeaeaeHne TIIF0KO3bI.

CepeOpenue.
Ilpakmuueckasa uwacmsp. KauecTBEHHBIE PEAKIIMKM HA KpaxMaJi U TIIOKO3Y.
Tema 14.4. Opranuyeckue BelecTBa B IPpUpo/IeE.

benkwu, KUPBI, YTIEBObI, PEPMEHTHI, TOPMOHBI, BATAMUHBI U TIPOAYKTHI UX

MpEBPAIICHUM.

Ilpakmuueckasa uacms. 1IpoCThbIC ONBITHI C OPraHUYECKUMHU BEISCTBAMM.
Pa3nen 15. AHaau3 1 0YHCTKA.

NHukaTopsl U3 IPUPOIHBIX MaTepranoB. CriocoObl pa3IMueHUs COJICH.

Ilpakmuueckas yacmo. [IpUroToBiieHUE WHIUKATOPOB U3 IPUPOTHOTO

CBIPBA.
Xpomarorpadus 1 SKCTpakuusi. AHAIN3 CMECU COJIEH.

Paspnen 16. IloaroroBka ucciaenoBaTeJabCKoil padoThl U y4acTHue B
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KOH(epeHunu.
Tema 16.1. Bb100p TeMbI 1 NOATOTOBKA HCCJIEI0BATEIHLCKOH PadOTHI.

O0600611eHue npoigeHHoro Matepuana. Beidop Temsl. [lenu u 3agaun paboThI, 3TaIbl

paboTel Haj Held. OCOOEHHOCTH UCTONb30BaHusd IHTEpHET.

Ilpakmuueckan yacmes. Ilovck u pabota ¢ IUTEPATypOH MO TEME.

Tema 16.2. ITocTaHOBKA 3KCIIEPUMEHTA.

MecTo u poJib SKCIIEPUMEHTA B UCCIIEA0BaTEIbCKOU paboTe. BbIBObI 1O padore.
Ilpakmuueckana yacms. 1IpoBeieHNE SKCIIEPUMEHTA U AHAJIU3 €TI0 PE3YJILTATOB.
Tema 16.3. YuacTue B KOH(epeHIHH.

[ToaroToBka qoKiana U MPE3CHTALUU.

Ilpakmuueckasa wacms. Yuactue B koHpepeniuu «[ TOMCK», o6cyxnenue

pe3yabTaTOB KOH(EPEHIIMHU U BBICTYTUICHUN 00yYarommxcsl.
Pasznea 17. UTorosoe 3angaTue.

Hroroass muarHoctuka. IlomBeaenue wutoroB paboThl 3a y4deOHBINH Tox. BwIOop

WHIUBUYAJIBHBIX TEM ISl U3YUYEHHUS JIETOM.
1.4. Ilnanupyembie pe3y/ibTaThl

[TporpamMmMa obecriednBaeT JOCTHKEHHE CIEAYIOUIUX PE3YJIbTaTOB
OCBOCHUS TIPOTPAMMBI JJOTIOTHUTEIHLHOTO 00pa30BaHUS:
JIMYHOCTHBIE:

* Cc(OPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOILIEHHUS K YYE€HHIO, TOTOBHOCTb U
CIIOCOOHOCTH OOyYaroImMXcsl K CaMOPa3BUTHUIO W €camMoOOpa3OBaHUIO Ha
OCHOBE MOTHBAallMd K OOYYEHHI0O U [IO3HAHUIO, BBHIOOPY AalbHEHIIEro
oOpa3oBaHusi Ha ©0a3e OpPUEHTHPOBKM B MHUpPE mpodeccuii
npodeccruoHaIbHBIX IpeAnoYTeHUH, OCO3HAHHOMY OCTPOEHUIO

WHJUBUYyAIbHOM 00pa30BaTENbHOW TPAEKTOPUU € YYETOM YCTOMYMBBIX
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IT03HABATEJIbHBIX HHTEPECOB;
Cc()OPMUPOBAHHOCTh  LIEJIOCTHOIO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHONIIPAKTUKY;
c(OPMUPOBAHHOCTh KOMMYHHMKATHUBHOW KOMIIETEHTHOCTH B OOLICHUM WU
COTPYIHMYECTBE CO CBEPCTHUKAMH, CTApPIIMMU W  MIQAIIMMH, B
o0Opa30BaTeNbHOM, OOLIECTBEHHO MOJIE3HOH, y4eOHO- HCCIEeI0BATENIbCKOH,
TBOPYECKOU U IPYyTrUX BUAAX AEATEIbHOCTH;

YMEHHUE SICHO, TOYHO, I'PaMOTHO H3Jaratb CBOM MBICIM B YCTHOH H
NUCbMEHHOM pe4M, NMOHUMAaTh CMBICI IOCTABIIEHHOM 3ajjaud, BBICTPAUBATh
apTryMEHTaIMI0, IPUBOJUTH MPUMEPHI B KOHTPIIPUMEPHI;

MPEACTABICHHE O XHUMHYECKOM Hayke Kak cdepe dYelnoBeuecKou
NESTeNIbHOCTH, 00 »dTamax e€ pa3BuUTus, O €& 3HAaYUMOCTU JUIs
Pa3BUTHSALIMBUIIN3ALIUY;

KPUTUYHOCTh MBIIUICHHS, YMEHUE PACIIO3HABAThH JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT(PAKTA;

KpEaTUBHOCTh MBIIUICHHS, MHUIMATUBA, HAXOIYUBOCTh, AKTUBHOCTH MpHU
pELIEHUH SKCIIEPUMEHTAIBHBIX U pACUETHBIX3a]1a4;

yMEHUE KOHTPOJIUPOBATH rporecc " pe3ynbrar yueOHOI
HCCJIEI0BATENbCKOUIEATEbHOCTH;

CIOCOOHOCTh K HMOILIMOHAJILHOMY BOCIPHUATHIO XHUMHUYECKHX OOBEKTOB,
3a7a4, peIIEHUN, pACCYKICHUM.

MeranpeamerHsbie:

YMEHHUE CaMOCTOSITENIBHO IUIAHUPOBATH AJbTEPHATUBHBIE IMYTHU JOCTHIKEHHUS
1esneil, 0CoO3HaHHO BbIOMpPATh Hanbosee 3P(HEKTUBHBIE CHOCOOBI pELICHUs
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

YMEHHUE OCYILIECTBIISITH KOHTPOJIb MO PE3yJIbTaTy U MO COCO0y NEHCTBUS Ha

YPOBHE ITPONU3BOJIbHOI'O BHUMAHHUA U BHOCUTD HCO6XOJII/IMBIGKOppCKTI/IBBI;

yMEHUE  aJIeKBaTHO OLIEHUBATh MPABWIBHOCTh WJIH  OIIMOOYHOCTH
BBINIOJIHEHUS Y4eOHOU 3a1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE

BO3MOYKHOCTH €€pELLICHU;
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OCO3HAHHOE€ BIIAJICHUE JIOTUYECKUMHU JCHCTBUSIMU OMPENCIICHUS TOHSITHH,
0000IlIeHNs, YCTAaHOBJIEHUS AaHAJOrWi, Kilaccu(UKAaMM Ha OCHOBE
CaMOCTOSITENIbHOTO BBIOOpAa OCHOBAaHUW W KPUTEPUEB, YCTAHOBJICHUS
POIOBUIOBBIXCBA3EH;

YMEHHE  YCTAaHABIMBAaTh  IPUYMHHO-CIEACTBEHHBIE  CBSI3U;  CTPOUTH
JIOTUYECKOE PACCYXKICHUE, YMO3AKIIOUeHUE (MHIAYKTUBHOE, NEAYKTHUBHOE U
110 aHAJIOTHUH ) UBBIBO/IBI;

yMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMUECKHE
CpPEACTBa, MOJIEIHN U CXEMBI JIJIsl pEIICHUs YUCOHBIX 1 MMO3HABATEIbHBIX3a/1a4;
YMEHHE OpraHU30BBIBaTH y4€OHOE COTPYAHUYECTBO UM COBMECTHYIO
NEATEIBHOCTh €  YYUTEIEM M CBEPCTHUKAMM:  OINPEAENATh  LIEJH,
pacripenenenve QyHKUMM ¥ pojied y4aCTHHUKOB, B3aUMOJICHCTBHE U OOIIME
crocoObl paboThI; yMeHUE pabOTaTh B TPYIIE: HAXOIUTh 00Ilee PEIICHUE U
paspemiatb KOH(JIMKTHI HAa OCHOBE COIJVIACOBAaHUSA MO3UIMA H yuéTra
MHTEpPECOB; CiylaTth mnapTHEpa; GopMynaupoBaTh, apryMEHTHUPOBaTh U
OTCTauBaTh CBOEMHEHUE;

c(hOpMHUPOBAHHOCTh Y4€OHOU M OOLIENOIh30BATEILCKON KOMIIETEHTHOCTH B
obnactu UCIIOJIb30BaHUS UH(OPMAITMOHHO-KOMMYHUKAITUOHHBIX
texHosoru( UK T-komneTeHTHOCTH);

MepBOHAYANIbHBIC MPEJCTABICHUS 00 MAESIX M O METOJaX XUMHUHM Kak 00
YHUBEPCAJIBHOM SI3bIKE HAyKW W TEXHUKH, O CPEJICTBE MOJCIMPOBAHUS
SIBJICHUW UITPOLIECCOB;

YMEHUE BUJIETh XUMHYECKYIO 3a/1ayy B KOHTEKCTE MPOOJIEMHOW CUTyalluu B
JIPYTUX AUCUUILIMHAX, B OKPYKAIOIIC>KU3HH;

YyMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOYHUKAX HH(POPMAIMIO, HEOOXOAUMYIO
JUISL pelIeHrs] XUMUYECKUX TTPo0JieM, U TIPEACTaBIAThH €€ B MOHATHOU dopme;
MPUHUMATh PEIICHUE B  YCJIOBHUSX HEMOJHOW W W30BITOYHOW, TOYHOU H
BEPOSITHOCTHONMH(OpMAIUY;

YMEHHE MOHHUMATh U UCIOJb30BaTh XMMHUYECKHE CpPEACTBA HAIJIAIHOCTU
(Monenu, YEPTEKU, CXEMBI u Ip.) U1 WJUTIOCTPALUH,

UHTEPIpPETAlNU,apTyMEHTAIIUH;
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YMEHUE BBIIBUTATh THUINOTE3bI MPH PEIICHUH Y4YeOHBIX 3a7a4 M MOHWMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

YMEHUE TPUMEHSITh MHAYKTHBHBIC U JCAYKTUBHBIE CIIOCOOBI PacCyXKICHHA,
BHJICTh Pa3IUYHBIC CTPATETUN PEIICHHUI3a/1aY;

NOHUMAaHUE CYIIHOCTH aJTOPUTMUYECKUX TMPEANUCAHUM U  yMEHHE
JIEHCTBOBATH B COOTBETCTBUU C TMPE/IJIOKEHHBIMAITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTH 1IN, BHIOMpATh U CO3/1aBaTh ajITOPUTMbI
JUTSL pelIeHus] y4eOHBIX XUMUYECKUXIIPOOIIeM;

YMEHHUE TUIAHUPOBATh M OCYIIECTBIATH JIEATECIBHOCTh, HAIPaBICHHYIO Ha
pelieHue 3a7a4 UCCIe0BaTeIbCKOroXapakTepa.

IIpeamerHble:

yMEHHE padoTaTh C XUMUYCCKUM TEKCTOM (CTPYKTYpHUpPOBAHHE, U3BIICUCHUE
HeoOxonuMon uHGOpPMAIMK), TOYHO U TPAMOTHO BBIPAKAaTh CBOU MBICIH B
YCTHOW M MUCHBMEHHOW pPEUYH, TMPUMCHSSI XUMHYECKYI0 TEPMHHOJIOTHIO
u CUMBOJIMKY, WCIOJIb30BATh pa3nu4HbIC SI3BIKU XUMUHU
(cnoBecHbIH, CUMBOJIMUECKHH, Tpaduueckuii), 000CHOBBIBATh CYKJICHUS,
MIPOBOIUTH KIIACCU(PHUKAITNIO, TOKA3hIBATh XUMUYECKHUE YTBEPIKICHHUSI;
BJaJicHUEe O0a30BbIM TMOHSATUWHBIM allllapaToM: WMEThb MPEJCTaBICHUE O
XUMUYECKOM DJJIEMEHTE ,BJIaJICHUE CHUMBOJBHBIM SI3bIKOM XHMUU, 3HAHUE
XUMUYECKUXPOPMYIT;

yMEHHE BBITIOJIHATH pacyeTHBIE MpeoOpa3oBaHus HOpMysl, TPUMEHSTh UX JJIs
pernieHus y4eOHBIX XMMUYCCKUX 3a7ad M 3a/1ad, BOSHUKAIOIINX B CMEKHBIX
y4eOHBIXIIPEIMETAX;

YMEHUE TIOJB30BAaThCS XUMHUYECKHUMH (OpMylTaMH U CaMOCTOSTEIHHO
COCTaBIISITH (OPMYJIBI 3aBHCHMOCTEH MEXIy BEIWYMHAMU Ha OCHOBE
0000IIIeHNs YaCTHBIX CITy4aeB UIKCIIEPUMEHTA;

yMEHUE pelaTh 3a/adyd 10 ypaBHEHUsSIM u ¢opMmyiamM , NPUMEHATH
NOJIyYCHHBbIE YMEHMSI JUIsl pEHIeHUs 3aJad M3 XUMHH, CMEXHBIX

MIPEAMETOB,IPAKTHKHU;

OBJIAJICHHNE CHUCTEMOW (PYHKIMOHAIBHBIX MOHATHH, (QYHKIHOHAIBHBIM
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SI3BIKOM ¥ CHMBOJIMKON, YMEHHE CTPOUTH rpadUKH 3aBUCHUMOCTU BEJIMYMH,
ONMKCHIBATH WX CBOMCTBA, MCHOJB30BaTh (YHKIMOHAIBHO-TpaduuecKue
NpeiCTaBiICHUsT Ui ONMCAaHUS M aHalW3a XUMHUYECKUX 3aJad |
pEeaNbHBIX3aBUCUMOCTEN;

* OBJAJCHHME OCHOBHBIMH  CIOCOOaMU  TPEJICTaBIICHUS W aHajau3a
CTATUCTUYECKUX JTAHHBIX; yMEHUE POTHO3UPOBATH OTKpPBITHE
HOBBIXBEIIIECTB;

* yMEHUE NPUMEHSITh H3YyUYCHHbIE TOHATUS, PE3YJIbTaTbl M METOAbl TIPU
pEIIeHNN 3a]a4y W3 Pa3IMYHBIX pa3leloB Kypca, B TOM YHCIE 3aaad, He
CBOJAIIMXCS K HETIOCPECTBEHHOMY MPUMEHEHHUIO N3BECTHBIXAITOPUTMOB.
CrtpyKkTypa U coiepxaHue IJIaHUPYEMbIX PE3yJIbTaTOB OCBOCHMSI OCHOBHOI
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHMs aJ€KBATHO
oTpaxkaroT TpedboBanus CtaHaapra, nepearot crenupuky o0pazoBaTeIbHOTO
Mpolecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOYKHOCTSAM OOYJAIOIIHUXCSI.

Pazgea 2. Kommieke opranM3aliuOHHO-IEIarOri4ecKMx yCJa0BUil
2.1. ®opMbI aTTECTALUM
- ()OpMBI OTCJICKUBAHUSA U (PUKCALUU Pe3yIbTATOB:

B mpouecce o0ydyeHHs OCYIIECTBISIETCS KOHTPOJIb 3a YpPOBHEM 3HAHUM U
yMEHUN 00yuaromuxcs.3HaHUS U YMEHHS MPOBEPSIIOTCA MOCPEACTBOM BBITTOJTHEHHUS
OoOy4YaromMuMHUCs TPAKTHUYECKUX PpabOT B XMMHUYECKOW JabOpaTopuu, MOJATOTOBKU
CaMOCTOSITENIHBIX HCCIIEIOBATENILCKUX PAa0OT. YPOBEHb YCBOECHUS MPOTPAMMHOIO
MaTepuaia OIpeAesseTcsl MO pe3yjbTaTaM BBIIOJIHEHUS NpakTuyeckux padot. C
KOKJIbIM pEeOCHKOM OTpabaThIBalOTCS HAMOO0JIee CIIOXKHBIE SKCIEPUMEHTHI, 3/1€Ch
HE0OX0MMO BHUMATEIHHOE, YyTKOE M J0OPOe OTHOIICHHUE K KaKaoMy. Beibupaercs
nudpepeHIpoBaHHBIN TOAX0A K 0Oydaromemycsi, Bce yAauyd MOOLIPSIIOTCS, BCE
HEIOYEeThl TAKTUYHO MW MSTKO HchpaBisitoTcsa. KoHTponupyeTcs KadecTBO

BBIIIOJIHCHUA IIPAKTHUYCCKUX pa60T I10 BCEM pasaciiaM.

B Teuenne yueOHOro roma oOywarommecs Y4YacTBYIOT B XHMHYECKHUX
ONIMMIINAaX ¥ KOH(PEPEHIHSAX .

21



dopmamMu TOABEJACHHUS MTOTOB PadOThI MOTYT OBITh: OTKPBITHIE 3aHATHS,

TBOPUYCCKasd 3aluTa, CaMOOLCHKA, KOJUICKTUBHOC O6CY}K,Z[CHI/I€ " ap.

HroroBast orieHKa OCYyImIEeCTBIACTCS B (JopMe TEMOHCTPAIMH JIYUIINX padoT Ha
3aHATHSX KpY)KKa Tepe]l OJHOKIACCHUKAMU M poautensiMu. Jlydmime padoThl

OTMCYAIOTCA I'paMOTaMH, JUILJIOMAMHU, IIOAAPKaAMH.

- ¢hopMBbI IpeAbSABIECHUS U JeMOHCTPAIMH Pe3yJbTATOB:

" BXOJHOW KOHTPOJIb — MPOBOAMTCS B Hadajie OOydeHWsI, ONPEACIsIeT YPOBCHb
3HaHUM pebeHka (codbeceqoBaHue ¢ 00yJaIOIIUMUCS B HaYase To/1a);

" TEKYUIUH KOHTPOJIb — MPOBOJUTCS HA KaXKIOM 3aHSATHUU: aKIICHTUPOBAHUE
BHHUMAaHMSI, IPOCMOTP padoT;

" [POMEXKYTOUYHBIN KOHTPOJb — MPOBOJUTCSA 110 OKOHYAHUHU U3YyUCHUS OTAEIbHBIX
TEeM: TUIAKTUYECKUE UTPhI, TECTOBBIC 3a/1aHHS], BAKTOPHHBI.

" WTOTOBBI KOHTPOJb — TIPOBOAMTCS B KOHIIE Y4E€OHOTO TOAa, OIPEACseT
YpPOBEHb OCBOEHHUSI MPOrpaMMbl (3alllUTa UCCIENOBATEIIbCKOM padoThI,
cobeceoBaHre B KOHIIE T0/1a).

B mporpamme ucnonb3yeTcss THOKas PEUTHHrOBas CHCTEMa OICHKU
JTOCTIKEHUM 00YYaIOIUXCs TI0 OMPEIeIEHHBIM KPUTEPHSIM:

—  BBITIOJTHEHUE OMPEACIEHHOTO KOJUYECTBA MPAKTHIECKUX padoT, Korma KaKaas
npakTudeckas paboTa OIEHUBAETCS OMPEICTICHHBIM KOJIMYECTBOM OALIOB;

— TIOJBEJICHUE UTOTOB B KOHIIE KAKIOTO IMOTYTOAMS (STHBAph, Mai);

— CHCTEMa HarpaXJIeHUS M MOOIIPCHUS OO0YJarOUIUXCs, JIYUIIne 0O0yJaronIuecs,
HaOpaBIIMe HAUOOJBINIEE KOIMYECTBO OAJIOB, HATPaXKIAIOTCS TpaMOTaMH U
IPU3aMHU;

— opraHuzanus KOHTPOJIA 3HAHUW TPOUCXOJUT Ha OCHOBE camopedrexcun
00y4aromerocs.

Peduiekcust momoraer onpeneanTh CTENCHb JOCTHKEHHUS MTOCTaBICHHOM IIEIH,
MPUYUHBI UX JOCTIKCHUS WM HA000POT, NEHCTBEHHOCTh T€X WM UHBIX CIIOCOOOB U

MCTOJ0B, a TaKXKC IIPOBCCTH CaAMOOILICHKY.

2.2. OueHOYHbIE MATEPHAJIBI
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[Ipu oueHuBaHMM YYEOHBIX JOCTIXKEHUN YYaIIUXCS MO JOMOJIHUTEIHHOU
o0mieoOpa3oBareabHON  00LIEpa3BUBAOLIEN NporpamMme «XHMHS B OIBITaX»»

HCIIOJIB3YIOTCA:

e JlmarHoCTHKa YyCBOCHHMS Marepuana, B Iporecce OOyYeHHS  II0
o0mreo0pa3oBaTeIbHOM 00IIepa3BUBAIOIICH MPOTpaMMe « XUMUS B OIBITAX).

e MHnuBumyanpHas  KapTa  yd4eTa  pe3yJbTaTOB  HMHTEIUICKTyaJIbHBIX
CIIOCOOHOCTEIA.

e ludopmainonHas KapTa ydeTa pe3yJbTaTOB OOYYaOIIMXCS Y4YacTHsS B
MEPOTIPUATHSX PA3HOTO YPOBHHI.

OreHOYHBIE MaTepuajabl MPOrPaMMBbl pa3pabOTaHBl C y4eTOM TPeOOBaHHWM K

CTapTOBOMY YPOBHIO OCBOCHHS YU€OHOTO MaTepuara.
Oxupaembie pe3yJbTaThI:

o [I0JIy4aT TMPEACTABICHUE O CTPOCHUMM aromMa, HOHAaX U MOJEKyJlax, O
KJIaCCU(UKALMU HEOPTraHUYECKUX COCTUHEHHUI Ha KUCIOThI, OCHOBaHMS U COJIU, 00
aHaJIN3€ U CUHTE3E;

o MpUOOPETYT OCHOBHBIE HABBIKA MPAKTUYECKON padOThI B 1a00OpaTopuu, OyayT
BBITNOJIHATH MPOCTENIIINE TaOOpaTOPHbIE Ollepalii;

0 MPOSIBAT UHTEPEC K COBPEMEHHBIM MPOOIeMaM XUMHUHU U K MCCIIEI0OBATENbCKON

paboTe B 3TOM HayYHOM 00J1aCTH;

o c(hOpPMHUPYIOT MIPEACTABICHHUE O KPACOTE XUMUUYECKOTO IKCIIEPUMEHTA;

o Pa30BBIOT UYYBCTBO OTBETCTBEHHOCTHM TIPH  BBIMOJIHEHUU XUMHUYECKOTO
AKCIIEPHMEHTA

o CHUCTEMaTU3UPYIOT CBOM 3HAHUSA B 00JIACTH XMMHH, CO3/IaTyT HEOOXOIUMYIO

0a3y 11 nepexoia K yriyOolI€HHOMY W3YYEHHIO OTACNIbHBIX Pa3iesioB XUMUU;

o OynyT YMETb CaMOCTOSITENIbHO MPOBOAUTH SKCIIEPUMEHTHI u
BECTHU UCCJIEA0BATENILCKYIO paboTy B J1abopaTopuu;

o OCO3HAIOT €IMHCTBO MaTepUAILHOTO MUpPa Ha OCHOBE XMMHUYECKOI0 MOJX0Aa K

CTPOCHUIO BEIIECTBA;

o OCBOST 3KOJOIrH4YCCKHUE ACIICKThI BIIMAHNUA XMMHWHU HA ITIOBCCAHCBHYIO JKU3Hb,
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©) HpI/IO6peTYT MOTHBAIIMIO Ha z[aJH)Heﬁmee HN3Y4YCHUC CCTCCTBCHHLIX HAYK;

0 Hay4yaTcs CaMOCTOSITENIbHO paboTaTh CO  CHEHUAIbHOM  XUMHUYECKOM
JIUTEPATYPOU;
0 NpUOOPETYT HABBIKM  TMOATOTOBKH  JIOKJIAJOB ¥  BBICTYIUICHHH  Ha
KOH(pEPEHITHSIX.

Kpurtepun ypoBHsI 0CBOCHUsI y4eOHOr0 MaTepuaJa:

e - BBICOKMi YPOBeHb — 00YyUaOIIUH OCBOMWJI MPAKTUYECKU BECh O0BEM 3HAHUI
100-79%, npeaycMOTpEHHBIX TPOTPaMMOii 32 KOHKPETHBIN NIEPHUO;

e - CPelHUIl YPOBEeHb — Yy 00y4aromux 0ObEM YCBOCHHBIX 3HAHUI COCTaBISET
80-50%;

e - HU3KHUI YPOBeHb — o0y4aroiuiics oiajaen MmeHee yeM 50% o0bEMa 3HaHUM,

PEAYCMOTPEHHBIX MTPOTPAMMOM.

2.3. YcaoBus peanu3anum NporpaMmmsol

MarepuanbHo-TeXHH4YeCKHe YycaoBusi. J(ns sddexkTuBHON peanuzanuu

IporpamMMbl HEOOXOAMMa MaTEepUATIbHO-TEXHUYECKas 0a3a:

1. YyeOubiii kabuHeT, cooTBETCTBYIONTNI TpeboBanusm: -CanlluH 2.4.4.3172-
14 «CanuTtapHO-3MUAEMHUOJIOTUYECKHE TPeOOBaHUA K YCTPOMCTBY, COJAEPKAHHUIO U
OpraHu3aldyd pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3ALMKI JTOMOJIHUTEIHLHOTO
oOpazoBanust aeteit» (temmeparypa 18-21 rpagyc Llenbcusi; BIakHOCTH BO3JyXa B
npeaenax 40-60 %, mebenb, COOTBETCTBYIOINIAsI BO3PACTHBIM OCOOEHHOCTSIM JIETEH
14-15 ner); lnist peanu3anyu NporpaMmmsl
= OOopy0oBaHUE U MaTepHUaIbI:
*  KOMIIBIOTED;
* MHTEPAKTUBHAS MaHENb;
* pudpoBas gadbopaTopus 1Mo XUMHUU;
" CTaHJApTHBIA HAa0Op XMMHYECKHUX PEAKTHBOB (KHUCIOTHI, IIEIOYH, OKCHUIBI,
COJIN);
*  U3MEpUTEJIbHBIE PUOOPHI;
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* CTEKJISIHHAA U (apdopoBast Mocyna;
= METaJUIMYECKHE IITATUBBI;
= HarpeBarejbHbBIC MPUOOPHI;
= BECHI;
=  MHUKPOCKOIL.
B kadecTBe qUIAaKTUYECKHX MAaTEPUaIOB UCIOIb3YIOTCS HATIISTHBIE TIOCOOHS:
TaOnuIa pacTBOPUMOCTH | Tiepuoandeckas tadomuna J[. . MeHneneeBa; KoJUIeKIUH

ITOJIC3HBIX MCKOIIAaCMBbIX, I1I04YB, HG(bTI/I, IKaJjaa TBép,ZIOCTH H T.II.

B kadectBe METOAMYECKUX MATEpUATIOB IPUMEHSAIOTCS  pa3jIUYHbIC
nyonukanuu 1o xumMuu (cM. COUCOK JHUTEpaTyphl), METOJMYECKHX pPa3pabOTOK H
IJIAHOB KOHCMEKTOB 3aHATHM; METOAMYECKUX YKA3aHUW M PEKOMEHIAIMWd K

IMPAKTUIYCCKUM 3aHATUAM.

NudopmanuonHoe obecrevyeHne: METOAUMYECKUE pa3pabOTKU IO BCEM
TEMaM, CIIEHApUU TMPOBEACHUS MEPONPUATUNA, WHTEPHET-UCTOUHUKH, CXEMBI,
OIMPOCHBIC U TCXHOJIOITMYCCKHUC KaPThI.

KanpoBoe  obecneuenue.  JlomonHuTeNnbHYI0  00111€00pa30BaTEIbHYIO
00l11Iepa3BUBAIONIYI0 MPOTPAMMy «XHMHSI B OMNBITax» peaju3yeT y4HUTeNlb XUMHH,
I/IMeIOH_II/Iﬁ IIOBBIIIICHUC KBaJII/I(l)I/IKaHI/II/I 1o HUCITOJIB30BaHUIO COBPEMCHHOI'O

obopynoBanus B [{O ecrecTBeHHOHAy4YHON HampaBiieHHOCTH « Touka pocTay.
2.4. MeToanuecKkue MaTepuajbl

Meroauka o0yueHus TpeanoiaraeT JAOCTYMHOCTh H3JlaraeMoil mHdopmanuu
JUIS BO3pacTa 00y4aroluXxcsl, 4YTO JOCTUTAETCA 3a CUET HATJISIAHOCTH M HEPa3phIBHOU
CBA3M C TPAKTUYECKUMH  3aHSATHUAMH. @opMBbl  3aHATHI  ONPEAECHAIOTCS
HaIpaBJICHHOCTSIMHU TpOrpamMmbl U €€ ocoOeHHOCTsMU. [IporpamMma BKIIOUaeT Kak
TEOPETUYECKHEe M TMPAKTHUYECKUE 3aHiITUA B Yy4yeOHBIX KaOMHEeTax, TaKk H

DKCKYPCUOHHBIE BBIXO/IbI HA TEPPUTOPHUIO YUPEKICHUSI U CBOEH MECTHOCTH.

®opmbl  opraHm3anum y4deOHoro 3ansatusi. Ilomaua TeopeTuueckoro
MaTepuaiga  OCyUIeCTBiIseTcs B (QopMe  MPOBENEHUS  TPAAULMOHHBIX U

KOMOMHHMPOBAHHBIX 3aHATHH, JEKIUI C OJHOBPEMEHHBIM IOKa30M WILTIOCTPALIHA,
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BHJICOMATCPUAJIOB, HpGBGHTaHI/Iﬁ, ACMOHCTPAIUOHHBIX OIIBITOB. Hoz[aqa
MMPAaKTHYCCKOI0 MaTc€puala OCYIICCTBILICTCA B (I)opMe HHAWBUAYAJIbHO-TPYIIIIOBBIX

CaMOCTOATCIIbHBIX pa60T, MPAKTUICCKUX 3aHSATUMH.

]_IJ'ISI JOCTHZKCHHUA 1OCIIM MW 3aa4 IIPOorpaMMbl  IIPCAYCMATPUBAIOTCA

COBPCMCHHBIC IICArOri4€CKUC 1 I/IHCI)OpMaI_II/IOHHBIe TEXHOJIOINH:

. UTPOBBIC TEXHOJIOTUH;
. MIPOCKTHASI TEXHOJIOTHS;

. TEXHOJIOTHSI MPOOJIIEMHOTO 00YUEHUS;

. 3I0pOBbecOEperarIye TEXHOIOTHH;

. HNKT-TexHooruu;

. TEXHOJIOTHS PA3BUTHS KPUTHICCKOTO MBIIIJICHUS;
. TEXHOJIOTHS Pa3BUBAIOIIETO 00YUEHUS;

. I'PYIIIIOBBIC TEXHOJIOTHU;

. TEXHOJIOTUH YPOBHEBOU nuddepeHnanmm.

B mnepuon oOyuenuss s mpoBeAeHUs 00pa3oBaTEIbHON J1€STEIbHOCTH

HCIIOJIB3YHOTCA CIICAYIOINC METOABI.

[ 00BSICHUTETLHO-UJUTFOCTPATUBHBIN (00s13aTeIbHAS TEOPETUUECKas YacTh,

paboTa ¢ WLTIOCTPATUBHBIMUA MaTepUaIaMH, COCTABIICHNE MTPAKTUYECKUX 3aJIaHUN );

[ POOJIEMHBIH (mpobJyieMHOE H3JI0KEHUE Marepuana Mpu U3yYeHUH
BOIIPOCOB 3KOJIOTMH, HAYYHOM 3THKH, IPU AHAJIM3€ MEPCIEKTHUBHBIX HANPABICHUN

Pa3BUTHS HAYKH);

[ npakTUYeckuil (0Os3aTeNbHBIC TPAKTUYECKHE PaOOThI HA KaXIOM

3aHSTHHN);
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[ JEeATEeIIbHOCTHBIA (BBEJEHUE WHAWBUIYAIbHBIX 3aJJaHUA U
CaMOCTOSITENIbHOM pPabOThl € JIUTEpPaTypoil, ydacTue OOydarouuxcs

KOH(EpEHIINUIX U IKCKYPCHUSIX).
MeToan4yeckue M TMIAKTHYECKHE MATEPHAJIbI:
- METOJMYECKHUE pa3pabOTKH 10 TeMaM;
- HaJTM9IKME HATJISAHOTO MaTepuaa;
- HAJIMYKE JICMOHCTPAIIMOHHOTO MaTepuaa;
- BUACO(PHUIBMBI;
- pa3aaTOYHbBIA MATEPHAIT,
- ”H(QOPMAITMOHHBIC KAPTOYKH.

- IUAAKTHYCCKUC KapPTOYKH,
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KaJIeHI[apHO-TeMaTH‘IeCKOE IJIAHUPOBAaHUEC

K pado4eil mporpamMmme J0NOJHUTEILHON 0011e00pa3oBaTe/IbHOM 001Iepa3BUBaIOIIEil MPporpaMme

«Xumus B onbiTax» (rpynna 13-15 ser)

ITenaror: babanoBa Mpuna AnexkcanapoBHa

KommdecTtBo wacoB: Bcero - 34 B roj; 3a aBa roga — 68 gacos;1 pa3 B Henmemnto 1o 1 gacy

[InanupoBaHue COCTABIEHO HA OCHOBE JAOTMOJIHUTEIBHON 00pa30BaTeNbHON 00IIEpa3BUBAIOIIEH TPOrpaMMbl €CTECTBEHHOHAYYHOU

HaIIpaBJICHHOCTH «XHYMHS B OIIBITAX)

No Jata pasn Tema 3ansTHs Coaepxanue Konunuect Tun 3aHatus OcHOBHBIE 3VH, YMK
n/m en BO YacoB METOJIBI U POPMBI OYVYH
paboTsl,
TEXHOJIOTHH
1-2 1 Co0OeceoBaHue ¢ BrrisicHeHHne NCXOTHBIX 2 O3HaKOMHUTEIBHOE becena, 3HaTh npasuia | Metonuye
netbMu. BBomgHoe MPEJICTaBJICHUH O MpeIMeETe MIPE3CHTALNS Tb npu CKHE U
3aHSTHE. XUMHH U 001acTu eé HaxXOXJICHUU B | JUJTAKTHYC

MIPUMEHEHUSI. KaOuHeTe, CKHe
Texnnka 6e30MmacHOCTH. pabote ¢ MaTepual
3HAKOMCTBO C TPYIIIOi. peaKkTHBaMu U | BI.
Pacckas o cogepxanun HarpeBaTelnbH | Y4eOHo-
MIPOTpaMMBI TTEPBOTO TOA BIMH MPaKTHYIEC
oOy4enus. [IpaBuna npubopamu, KOe
TIOBEJICHUS B TaOOpaTOPHH. pacrnucaHue 06opymoB
TexHuka 6e30MacHOCTH B oOBeIMHEHUS. | aHue.
paboTte ¢ XUMHUIECKUMHU
peaKkTHBaMH,
ANEKTPOTPUOOpaMu U
HarpeBaTeNIbHBIMH MTPHOOpaMu

3-4 2 IloHsiTHA: aTOM, 3HAKOMCTBO C KOJUIEKIIUEH 2 KombunanpoBannoe IIpaxTHueckas 3HaTh Meroauue




MOJICKYJIa, DJICMCHT. XAMHYECKHX BEIECTB. pabora omnpenencHue CKHE U
IToctpoenue moaenei BaXKHENIINX JIUJTaKTHYe
MOJICKYJI pa3HbIX BEIECTB. IIOHSATHM: CKHe

MPOCThHIE U MaTrepuan
CJIO)KHBIE Bl.
BEIIIECTBA, VYuebHo-
XUMHAYECKUH MpaKkTU4YeC
9JIEMEHT, Koe
aToM, o0opynoB
MOJICKYJIa. aHue
Pazmnuaats
MMOHATHUS
«BEILIECTBO» U
«TETION,
«IIPOCTOE
BEIECTBO» U
«XUMHYECKUMN
2JIEMEHT.
VMmeTs
HM3rOTaBJIMBATh
MOJIENIN
MOJIEKYIL.

5-6 dusnueckue u O3HakKOMIJIEHHE C N3yuyenue HOBOTO [IpakTuueckas Hab6mronats, Meroanue

XUMHYECKUE SBJICHUSA. | (PU3NUCCKUMH U XUMUYCCKHUMU MaTepuaia U IepBUYHOE | pabora. aHATU3UPOBAT | CKUE U
siBIleHusIMU. V3yueHune 3aKperUIeHre HOBBIX b (hM3UYECKUE | TUAAKTHUE
peakuu ropeHusl. 3HAHMIA. A XUMHUYECKHE | CKHE
H3rorosiieHue cBeYHU U3 SIBJICHUS. MaTepHual
napaduHa Wik MbLia. VYmerh Bl
AXuMuS («30JI0TOH TOXKABY U OTJINYaTh Yy4eOHo-
MTUPHTHI). XUMHYECKHUE MpaKTU4IEC

peakIuu OT KO€e
(r3nIecKux o0opynoB
SIBIICHHUH. aHue
3HaTh YCIOBHS
BO3HHKHOBCHH

1U

TIPEKPaICHIUS
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TOPEHMS.

7-8 YucTele BeuiecTBa u [IpuponHsie cmecH — BO31yX, N3ydenune HOBOTO [IpaxTrueckas 3Hath Mertoauue
cmecH. Paznenenne HedTh, MUHEpaJbl. V3yueHne MaTepuaja u mepBuYHoOe | padorta. ompejieNieHue | CKHUe U
CMeceH. KOJUIEKIUH. 3aKPEIUICHHE HOBBIX MOHATUI JUJAKTHYE

[IpaBumna paboTHI ¢ BecaMH. 3HAHUU. «UUCTOE cKue
B3BemmuBanue, BELIECTBO» U MaTepuan
MPUTOTOBJICHUE CMECEr «CMECHY. BL.
MeTajula U HeMeTaa. YMeTb Y4eOHo-
Pasnenenue cmecen. paborarts ¢ IIPaKTU4eC
Ouncrka BellecTs, BecaMu. 3HaTh | Koe
MEPEKPUCTAIIN3ZALIHSL. METO/bI o0opynoB

pazaeneHus aHue

CMeECeH:

OTCTauBaHUE,

¢unpTpOBaHHE

)

BbITIapUBaHUE.

YMethb

BBIIETISATh

YHCTOE

BEILECTBO U3

cMecH,

ohopMITSITH

pe3ynbTaThl

paboThL.

9- 3aKOH COXpaHEHUs XHUMHYECKas peaklysl Kak N3yueHue HOBOTO IIpakTHueckas YMeHune Meroauue
10 Macchl OTpakeHHE 3aKOHA MaTepuaia u mepBuyHoe | padora. XapaKTepHu30Ba | CKHUE U

COXPaHEHUS MACCHI. 3aKpEIUIEHUE HOBBIX Tb 3aKOH IUJAKTHYE
[IpuroroBnenue cmecu 3HaHU. COXpaHEHUSA CKHeE
Jlemepu. MacChl Marepual

BEILECTB, bI.

MOHUMATh €T0 | Y4eOHo-

CYIITHOCTb U MIPaKTHYEC

3Ha4YeHHe i1 | Koe

HaITUCAHUS o00opynoB

YpaBHEHUI aHue
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pEaKIUid.

11- ITonsTue o N3yuenue n HabmI0OIeHNC 2 N3yuenune HOBOTO Teopernueckoe 3HaTh Metoanue
12 XUMHAYECKOM MPU3HAKOB XUMHUYECKUX MaTepHala U IepBUYHOE | 3aHATHE, MPU3HAKU CKHUE U
B3aUMOJICHCTBUH peaximi. 3aKpeTICHHE HOBBIX npe3eHTanus, XMMUYECKUX IUIAKTHYe
BEILIECTB. 3HAHUU. JIEMOHCTPAIIMOHH | pEaKIui. cKue
bIE€ OTIBITHL. MaTtepuan
BL.
Y4eOHo-
MIpaKTHIeC
KOe
00opyoB
aHue
13 [TpuHIATIBL XVMUYECKHe ypaBHEHUS. 1 KomOuaMpOBanHOE Becena, ompoc, YmeTs nucath, | MeToaude
rpau4ecKoro [IpoBenenue mpocrelmmx TEOpPETUYECKOe YHUTATh CKHUE H
OTOOpaKeHHS OTIBITOB, BBHISIBIICHUE H 3aHATHE, ypaBHEHUS TUTAKTHYIE
peakiuit orrcaHue 0coOeHHOCTEH MpEe3eHTalus, peakuuii u CKHE
MPOTEKAHUS pa3INIHbIX JEMOHCTPALIMOHH | XapaKTepu30Ba | MaTepHal
peaKuHﬁ. bIC€ OIIBITHI. Tb HX. bI.
Y4eOHo-
paKTUIec
KOE
o0opynoB
aHue
14- CoBpemeHHOE 3HAKOMCTBO C COBPEMEHHBIM 2 N3yueHnue HOBOTO Teopernueckoe 3HaTh Meroauue
15 J1a00paTOpHOE 1a00paTOPHEIM Marepuaia v epBUYHOEC | 3aHSTHE, COBPEMEHHOE | CKHE U
obopynoBaHue. 0o0opyIoBaHUEM. 3aKperUIeHre HOBBIX Mpe3eHTaIHsI. mabopaTopHOe | TUAAKTHYE
3HaHUH. obopymoBaHue | CKHe
1 IPUHIUAIIBI Marepual
€ro padoTHI. BI.
Y4eOHo-
NpaKTUIec
KOe
o00opynoB
aHue
16 PazButue xumuu. Omertet ¢ CO2 1 O2. Texnuka 1 N3yuenune HOBOTO TeopeTuueckoe 3uate Th npu | MeTonnue
Omnpite k. Ipuctnu, | Ge3omacHocTu npu padore ¢ MaTepHala u epBUYHOE | 3aHATHE, pabore c CKHUE U
K.-B. leese. ra3amu. 3aKpETJICHHE HOBBIX npe3eHTanusl, ra3amMd. YMeTh | IUAAKTHYE
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3HaHUH. JEMOHCTPALIMOHH | NPOBOJUTH CKue
BI€ OTIBITHL. onwITEl ¢ CO2 | MaTepuan
u O02. Bl
YuebHo-
MIpaKTUIEC
KOe
00opyoB
aHue
17- Bomopon, kucnopon u | [loHsATHE YMCTOTHI Ta3a. KomOunupoBanHoe [IpaxTraeckast 3HaTh Mertoawue
20 aMMHUaK. I'pemyunii ra3. IlnoTHOCTB pabota OmpejieNieHue | CKHUE U
rasa. TOHSATHS TUIAKTHYe
[lony4enue Bogopona, «IUIOTHOCTh CKue
KHCJIOPOJIa M aMMHUAKa. raza», yMeTh Marepuai
Wzmepenue mIoTHOCTH rasa. U3MEPSATH BI.
IUIOTHOCTh Yy4ebHo-
raza. YMeThb MpaKkTHyeC
[10J1y4aTh Ko€e
BOJIOPOJI, 00opyIoB
KHCJIOPOL, aHue
aMMHaK u
pacmo3HaBaTh
nx. YMeHue
XapakTepu30Ba
Th CBOWCTBA,
MIPUMEHEHNE
KHCJIOpO/a,
00BSCHATH
CYIIHOCTB
KpYyroBopoTa
€ro B MpUpOJIE.
21- HcTopust xumum. HUcropus Tpanchopmarmn Wzydenune HOBOTO TeopeTtnueckoe 3Hath Mertoauue
22 Oransl B U3y4YCHUN MpeACTaBICHUH yUEHBIX O MaTepHaja u epBUYHOE | 3aHATHE, OCHOBHBIE CKHUE U
ra3oB U pacTBOPOB. CTPYKTYype ra3000pa3HbIX 3aKpeTyIeHHEe HOBBIX npe3eHTanusl. OTKpBITUSL A. | IWAAKTHYE
BEILECTB U TEOPUU PACTBOPOB. 3HaHUM. JlaByazee n I'. | ckue
N3yuenue cocraBa Bo3ayxa. Kasengumia , Marepuanl
Ortkpeitus /. Pezepdopaa, A. . BI.
JlaByasee u I'. KaBenguma. Pesepdopna, Y4eOHo-
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Pa3Butne Teopun ropeHws. TeOpuun MIPaKTHYEC
OmpoBepKeHre TEOPUH pactBopoB C. | Koe
¢dnorucrona. Teopun Appennycau | o0OpyIOB
pactBopoB C. Appenuyca u Jl. . . aHue
N. Menneneesa. MeHeneena.
23- TlonsTusi: pactBop 1 TBEpable, KUIKUE, KomOuHHpoBaHHOE. [TpakTuueckas YmMeTh Metoauue
24 pacTBopeHHE ra3o0o0pa3Hble PacTBOPEIL. pabota ompenensiTh CKHUE U
Hacsiiennslii pactBop. pacTBOpHI, UX | AUJAKTHYE
HenacpliiieHHbIN pacTBOp. BUJIbI cKue
[lepecwienHslit pacTBOp. (HachILIEHHBIE | MaTepual
PacTBOpHMOCTS. u BL.
IIpuroToBsieHre pacTBOPOB. HEHACHIIIICHHB! | Y4eOHo-
e), MpaKTHYeC
pacTBOPUMOCT | KO€
b BEIIECTB, a o0opynoB
TaK xe aHue
WCTIOJIBb30BaTh
obopynoBaHue
1 PEaKTHBHI,
pacyETHbIe
3a7a4uu IS
MOITyYeHUS
pacTBOpa conu
€ 33JIaHHOM
KOHIIEHTpaIe
.
25- Kpucranisl. Kpucranmmsanus u3 Komb6unupoBannoe IIpakTHueckas YMeTb Meroauue
26 MEPECHIIIEHHBIX PACTBOPOB. pabota BBIpAIVBATh CKHE U
BripamuBanue MOHOKPHUCTAIUT | TUAAKTHYE
MOHOKPHCTAJIIOB U3 Bl U3 CKHe
HACBIIIEHHOTO pacTBOpa. HACBHIIEHHBIX | MaTepual
[lomyuenue u 3aprcoBKka PacTBOpPOB. BI.
KPHUCTAJJIOB Pa3HOH (POPMEI. VYuebHo-
MIPaKTHIEC
KOe
o00opynoB
aHue
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27- [II€noun U KUCHOTHI. PacTBopHI 11€7104€H ¥ KUCIIOT. KomOuHupoBanHoe. [TpakTrueckas Ymerb Metoauue
29 Bona B pusuke, XumMuu u paboTa XapaKTepPH30Ba | CKHUE U
ouonoruu. [lpuponasie Th CBOMCTBa IUIAKTHYe
OCMOTHYECKHUE SIBIICHHSI. nienovei u CKHue
YcTpanenue KECTKOCTH BOJIBI. KHCIIOT, MaTtepuan
Onektponutsl. Jucconnanms. BBIPaXXaTh UX B | Bl
rpapuueckorl | YueOHO-
dbopme. 3HaTh | TIpaKTHIEC
CIoCcOObI KOe
yCTpaHeHHS 00opyaoB
KECTKOCTH aHue
BOJIBI.
30- Comnu. Muoroo6pa3ue cosneit. Conu KomOuHHMpoBaHHOE [TpakTrueckas YmMmeTh MeTtoauue
31 BOKPYT HAaC, UX PCAKIIHH. pabota Ha3bIBAThH CKHE U
Kpacora xummgeckux COITH, MIX TUTAKTHYIE
peaknuii. KIIACCU(UIIPO | CKHE
Kpucrannuzanus coneit u3 BaTh 110 Marepuai
KEJIATUHOBBIX IUIEHOK. pasHbBIM BI.
MpU3HAKaM, Y4eOHo-
3HATh CIIOCOOBI | MPaKTUIEC
WX TIOJYYCHUsS. | Koe
YmeTs o0opynoB
WCTIONB30BaTh | aHUE
J1a00paTopHOE
obopynoBaHue
1 pEaKTHUBHI
JUTS
KpHUCTaJLTH3AIl
WU COJIeH U3
KEJTATUHOBBIX
MJIEHOK.
32 XuMus BOKPYT Hac. [IpuHnKIE NEficTBUS KomOunnpoBanHoe TeopeTtnueckoe 3Hathb Metoauue
[pa3nauunas xumus. | QeliepBepKoB, XUMHUECKUX 3aHsTHE, TIPUHIIHIIBI CKHUE H
3MeH, PaKOHOB, XJIOMYIIIEK. npe3eHTalus, JefcTBUS T JIAKTHYIe
DoKkychl, OCHOBaHHBIE Ha JEMOHCTPALMOHH | (eliepBepKoB, | CKue
W3MEHEHUH [IBETa PacTBOpa bI€ OIIBITHI XHUMHUYECKUX MarepHa
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MpU XUMHUYECKOHN peaKiiuu. 3MEH, b
IIPaKOHOB, YuebHO-
XJIOMYIIEK. MIpaKTHYEeC
KO€
o0opynoB
aHue
33 Merajuisl ¥ ux Mertannsl B Tabnuie N3yuyeHnue HOBOTO Teopernueckoe YMers Meroauue
coeauHeHus — ctoiikue | MenneneeBa. CTpoeHue aroma MaTeprana U IEpBUYHOE | 3aHATHE, XapaKTepHU30Ba | CKUE U
51 Ha IIpUMeEpe aTOMa MeTaJuIa. 3aKpEIUICHAE HOBBIX MIpe3CHTALNS, Tb CTPOCHUE JUIAKTHYE
aKTUBHBIE, TBEpABIE U | DH3nuecKne U XUMHUYECKUE 3HaHUM. JIEMOHCTPALIMOHH | aToMa CKHE
MSTKHUE, TParolieHHbIE. | CBOWCTBA METAJUIOB. bI€ OMBITHI. MeTana, MaTepuan
(bH3uIecKue U | BI.
XHMUYECKHE Yu4ebHo-
CBOMCTBA IIpaKTU4ec
METaJIIOB. KO€
o0opynoB
aHue
34- Merasuibl OCHOBHBIX CBoiicTBa, CTpOEHHE aTOMA. KomOunmnpoBanHoe IIpakTHueckas 3Hath Meroauue
36 TPy OmnbiTel ¢ Sn u Al pabota CBOIiCTBa U CKHE U
CTpOeHHe JTUJAKTHUE
aTOMOB CKHe
METaJIJIOB MaTepHan
OCHOBHBIX BIL.
rpynm. Ymetrs | YdeOHo-
WCIIONIB30BaTh | MpaKTHYeC
nabopaTtopHoe | Koe
obopynoBanue | 000pymOB
Y pEaKTHUBbI aHue
JUTST
MIPOBEJCHMUS
OTIBITOB € Sn U
Al.
37 MerTasnisl TOOOYHBIX Mens, cepebpo, 30710TO, LIMHK. KomOunmnpoBanHoe TeopeTtnueckoe 3Hathb Koncnekr
Irpymnn CBoiicTBa, CTpOEHHE aTOMA. 3aHATHE, CBONCTBa U 3aHATHSL.
Kaxue meranis! ecTh B J1amie Mpe3eHTaIusI. CTpOEeHHE
Hakanmuanus (W, Mo, N). aTOMOB MEJIH,
JlparoneHHsle METAILIBL. cepeopa,
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Brimenenune Au u Ag.
«Kaccues nypmyp».
Berpamusanue
MOHOKpucTamuioB Cu.
«JlepeBbs» lapanensca u
IOnuTepa.

30JI0Ta, [{UHKA.

38 10 | I'anbBaHuuecKue Hcropust otkpeitus. [lonstue 1 N3yuyeHnue HOBOTO Teopernueckoe 3HaTh Meroauue
3JIEMEHTHI o ranbBaHuke. CocTaB u MaTepHaja u epBUYHOE | 3aHATHE, HPUHLIMIIBL CKHUE U
IPUHLIMIIEL PAa0OTHI 3aKpEIICHHE HOBBIX Ipe3eHTanus paboThI JUAKTUIe
rajJbBaHUMYECKHUX JJIIEMEHTOB. 3HAHWH. Pa3NUYHBIX CKHue
Uzyuenne cocraBa u SIIEMEHTOB Marepuai
MPUHIMIA PaOOTHI Pa3INIHBIX MUTAHUS. BI.
SIIEMEHTOB MTUTAHUSI. Yu4ebHo-
paKTUIec
KO€e
o0opynoB
aHue
39 10 | YerpoiictBo OnebITHI ¢ OaTapeiKamH. 1 KomOunmnpoBanHoe Teoperuueckoe 3HaTh MeTtoauye
Oarapeiikn 3aHSTHE, YCTPOHCTBO CKUE U
MIpEe3eHTaLUA, Oarapeiiku u TUIAKTHYE
JEMOHCTPALMOHH | MPUHLUM €€ CKHe
BI€ OTIBITHI paboThI. MaTepHuan
BI.
Yu4ebHo-
paKkTUIec
Koe
0bopymoB
aHue
40- 10 | Kopposus MeTamios. [IprumHB! 1 OCIEACTBUSL 2 KomOunnpoBanHoe IIpakTrueckas 3Hathb Metoauue
41 3ammra OT KOPpO3UH | KOPPO3UU METAIJIOB. 3aluTa pabora MPUYIHHBL, CKHUE U
OT KOPPO3UH. MOCJE/CTBUS M | IUAAKTHYC
OnBITH 10 U3YYEHUIO CIOCOOBI CKHe
KOPPO3HH METAJUIOB M 3aLHUTHI 3aIIHUTHI OT Marepuai
OT HEE. KOppO3UH. BI.
YyebHo-
NpaKTHIec
Ko€

36




000py 0B
aHue

42 10 | Ocobennoctu xxene3a | XKenezo Bokpyr Hac. Crenenu KomOunmnpoBanHoe Teoperuueckoe Ymeth MeTtoauye
U COCIMHCHUIT )Kene3a. | OKHUCIeHHs kenesa. [lonsrTue 3aHsTHE, OIIPEACIATh CKHE U
MarueTtnsm MarHeTu3Ma. Hpe3eHTaNus, HIOHSTHE TMIaKTHIe
. KauecTBennsIe peakiun Ha JIEMOHCTPAMOHH | «MAarHETH3M», | CKHe
MOHBI kene3a. OMbITHI, BIC OTIBITHI. 3HaTh Marepuan
JIEMOHCTPHPYIOIIHE Ka4eCTBEHHbIE | Bl.
MarHeTH3M. peakIuy Ha VYuebHo-
MOHBI JKeJe3a. | MpaKkTH4Yec
KOe
o0opynoB
aHue
43 10 | Peakuuu coequnenuii | OcoOEHHOCTH COEqUHEHUI KomOuHMpOBaHHOE [TpakTrueckas 3HaTh Meroaunue
xKere3a. XUMHUYecKast | KeJie3a M X peaKiuil. pabora OCOOCHHOCTH | CKHE U
pamgyra OTIBITHI TI0 TTOTYYCHUIO COCIMHEHUH TMIaKTHIe
Pa3HOLBETHBIX COSANHECHUIA xKeJe3a, yMEeTh | CKHUE
Keresa. MOJIB30BAThCS | MaTepuan
XuMudeckas paayra u 7a00paTOpHBI | BI.
XHUMHUYeCKui cBeTodhop. M Yu4ebHo-
000pyIOBaHUE | MPaKTUIEC
MU Koe
peaKkTHBaMH 000py10B
JUISt aHue
MOJTYYCHHUS
Pa3HOLBETHBIX
COEIVHEHU
Keresa.
44- 11 | Cepa u docdop — Coennnenus S u P. N3ydeHne HOBOTO IIpakTrueckas 3Hathb MeTtoauue
46 TUITUYHBIE XMMHUYECKHEe CBOIMCTBA Marepuaia U nepBuyHoe | padbora oInpezieJieHHe | CKUe U
NPEICTaBUTENN coenuHeHuii S u P. 3aKpEeIUICHUE HOBBIX MOHSITHS JMIaKTHYe
HEMETAIJIOB ANnoTponus. 3HAHWH. «AIJIOTPONHS» | CKHE
OKHCIUTENTBHO- , YMETb Marepuan
BOCCTaHOBHUTEJIbHBIC CBOWCTBA XapaKTepu30Ba | bl.
coequHeHHM cepbl U Bhocdopa. Th Y4eOHo-
DeiiepBepkr Kak puMep XUMHYECKHE HpaKTH4ec
TUNWYHON OKUCIIHTEIILHO- CBOMCTBA KOe
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BOCCTaHOBUTEILHON PEAKIIMHU. COEJIMHEHU I 000py 0B
cephl U aHue
dochopa.

47- 11 | I'anorensl. CxoactBo | Mctopust oTKpbITHS 2 KomOunmnpoBanHoe [IpaxTrueckas 3HaTh Mertoauue
48 1 pa3Iuaus HEKOTOPBIX TaJIOTCHOB. pabora HCTOPHIO CKHE H

I"anorexs! — onacHsle U OTKPBITHUS JUAKTHYe

noJie3Hble. Yem maxueT Mope? raJoreHoB, CKHue

3adeM opraHuzMy oxa? YMETh MaTtepuan

OmBITHI 110 [TOTYYECHUIO MIPOBOJUTH BI.

raJoreHoB. OTIBITHI 110 YuebHo-
MOJTYYEHHUIO paKkTHIec
raJoreHoB. KOe

00opyIoB
aHue
49- 11 | OxucnuTensHO- OBP. 2 KomOuaMpOBanHOE [IpaxTrueckas YmeTs MeTtoaude
50 BOCCTaHOBHUTEIHHBIE BriBenenue nsiTeH u pabota MIPUMEHATH CKHE U
peaKnuu B MOJTyYEeHUE KPACOK. OKHUCITUTENBHO | AWAAKTHYC
OBITY | B JJabOpaTopuu | XUMHUYECKHE BYJIKAHBI. - CKHe
BOCCTAaHOBUTE | MaTepual
JIbHBIE BI.
peakiuu B VY4eOHo-
OBITY. MIPaKTHIeC
Koe
0bopymoB
aHue
51 12 | MHuoroo0Opasue Konsua JIuzeranra. 1 KomOunupoBanHoe. TeopeTtnueckoe YmMmeTs Metoauue
HEOPraHM4eCKUX [IpoBeneHue ciioKHOH LEnH 3aHSATHE, OCYILECTBIISITh | CKHE U
XUMHAYECKHX XAUMUYECKUX PeakIui st Mpe3eHTalus 1enb JUJIAKTHYe
BEIIECTB U PEAKLUil noJry4deHus kojuen Jlnzeranra. XUMUYECKUX CKHe
peaxuit st Marepua
MOJTyYEHUS BI.
KoJIel|
JInzeranra.
52- 12 | Oxcuasl METANIIOB U Heoprannueckuii cunTes. 2 KomOuHnpoBanHoe [IpakTrueckas YmeTs Meroauue
53 HEMETAJUIOB I'eneTnueckas cBs3b pabota HIPUMEHSATh CKUE U
HEOPraHMYECKUX COeIMHEHUI. TOHATHS IUIAKTHYe
[Tosryuenue u cBoiicTBa «OKcubD, CKHE
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OKCHJIOB. «Knaccudpuka | marepman
LS, BI.
«Homenkmary | YueOHO-
pa» B paKkTHIec
penIeHun Koe
yIpaKHEHUH u | 000pyA0B
XapaxkTepu30Ba | aHue
Th
CBOICTBa
OCHOBHBIX H
KHCIIOTHBIX
OKCHJIOB.
YMerb
WCTIOJBb30BaTh
nmaboparopHoe
obopynoBaHue
U pPeaKTHBBI
Ut
HOTy4YeHUS U
H3yUYCHHS
CBONCTB
OKCHJIOB.
54 114 | Muoroobpa3zue Hedb, HedTsaHBIE MIEHKN. KomOuHnpoBanHoe TeopeTtnueckoe 3Hatb npaBuna | Mertoaude
coeJMHeHu yriepoja | Pa3pyiienue ni€Hok. 3aHATHE, MPUPOJIOIONBL3 | CKUE U
[ToBepXHOCTHOE HATSHKEHHE. Hpe3eHTaIus, OBaHMSA, YMETh | JHJAKTHYE
Bormpocs! 3arpsisHeHust JEMOHCTPALMOHH | TIPHMEHATH CKHe
OKpYKarolei cpespl. bI€ OIIBITHI MOJTy4eHHBIE Marepua
Ompenenenue 3HAHUS Ha BI.
raJOreHONPON3BOIHBIX. MpaKTHKE. Yu4ebHo-
I'openue caxapa. IIpoxyKkTbl IIpaKTU4eC
MTUTaHUSI. KOe
o0opynoB
aHue
55- 14 Moromue BemecTsa Mpeuta. CHHTETHYECKHE KomOunupoBanHoe [IpaxTraeckast 3HaTh Meronuue
56 MOIOIIIHE BEIIECTRA. pabora TEXHOJIOTHIO CKHE H
Usroroenenue mMpuia W3TOTOBJICHUS | AWAAKTHYE
MbIJIA. CKHe
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MarepHa
BI.

YuebHo-
paKkTHIec
KOe
00opyoB
aHue
57- 14 | Kpaxmai u TJIF0K03a Crtpoenne, coCTas, KomOunupoBanHoe [IpaxTraeckas 3HaTh Mertoawue
58 HCIIONB30BaHue. L{BeTHbIC pabora CTpPOCHHE, CKHE H
peaknuu. OnpenencHue COCTaB H TUIAKTHYe
rimoko3el. Cepebpenue. WCTIONB30BaHU | CKHUE
KagecTBeHHble peakuuy Ha € YIJIE€BOAOB. MaTepHuan
Kpaxmail U I'JII0KO03y. VY Mmeth BI.
MPOBOJUTH U Yu4ebHo-
3aIlUChIBATh MIpaKTUIEC
Ka4yeCTBEHHbIE | KOE
peakiuy Ha 00opyIoB
Kpaxmain u aHue
TJIIOKO3Y.
59 14 | Opranuveckue benku, xupsl, yrieBoisl, KomOunmnpoBanHoe TeopeTtuueckoe YmMmeTs Mertoauue
BEIIECTBA B IPUPOJIE (dhepMeHTHI, TOPMOHEI, 3aHsTHE, HabII0aTh, CKHUE H
BUTaMHHBI U TIPOIYKTHI npe3eHTanus, aHAJM3UPOBAT | AUAAKTHYE
ux npespaienuil. [Ipocteie JEMOHCTPALMOHH | b XMMUYECKHE | CKUE
OTIBITHI C OPTAaHUYECKUMHU bI€ OIIBITHI peaKximu. Marepua
BEILIECTBAMHM. 3Hath BI.
MPOIYKTHI Yu4ebHo-
HPEBPAILCHUNA | IIPAKTUYEC
0eIKoB, KOE€
KHUPOB, o0opynoB
YIJIEBOAOB, aHue
yMETh
3aIlUChIBATh
COOTBETCTBYIO
nue
YpaBHEHHS
peakuui.
60- 15 | MaaukaTopsl. WHaukaTops! U3 IpUPOIHBIX N3ydeHne HOBOTO [TpakTnueckas 3Hath Metoauue
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61 ITonyuenue u MartepuanoB. CiocoOb! MarepHuaia u epBuvIHOe | pabora OmNpeneNcHUsT | CKHUE U
U3yUYeHUE CBOICTB pa3IMIeHUs COJICH. 3aKpETICHHE HOBBIX TTOHSTHSI T JIAKTHIYE
[IpuroToBiaeHne WHAUKATOPOB 3HAHWM. «UHUKATOP», | CKHE
13 TIPUPOTHOTO CHIPHSL. yMETh Marepuai
MPUTOTOBUTH | Bl
WHAUKATOp U3 | YueOHo-
MPUPOAHOTO paKkTHIec
CBIPbSL. KOe
o0opynoB
aHue
62- 15 | CnocoGst Xpomarorpadus u KomOunmnpoBanHoe [IpakTuueckas 3HaTh MeTtoauye
63 oOHapyKeHHUS SKCTpaKIusl. AHATN3 CMECH pabora CYIIHOCTh CKHUE H
KaTUOHOB U aHUOHOB. | COJEH. XxpoMotorpadu | AuAaKTHYe
I{BeTHBIE peakuu. UHU CKue
AHanu3 cMecH coen SKCTpaKLIMH. Marepuan
YMethb BL.
aHAJIM3UPOBaT | Y4eOHO-
b CMECH paKTUIec
COJIeH, KoOe
WCIOJIb30BaTh | 000PYA0B
J1ab0paTopHOE | aHME
obopynoBaHue
W PEaKTHBBI
JUTS
MPOBEICHUSI
I[BETHBIX
peaKIUid.
64- 16 | BeiOop Tembl 1 O60011eHre MPoiIeHHOTO Komb6unupoBannoe Becena, onpoc, 3Hath Mertoauue
65 MOJITOTOBKA MaTepuana. BeIOop TeMbl. npe3eHTausI. CTPYKTYpPY CKHE H
UCCIIETIOBATENBCKOM Ienu 1 33729 pabOTHI, STATIBI HCCIIEIOBATENb | TUAAKTHYC
paboThI paboThI Ha/T HEH. CKOM paboThl. | CKHE
OCOOEHHOCTH HCITOTE30BaAHUS YnMmeTs MaTepual

Wutepuer.
. ITonck u pabora ¢
JINTEPATYPOH 110 TEME.

CTaBHUTH LIETb
W OTIpEeeIISITh
3a]a9u
paboThI.
YMeTb

bI.
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OCYHICCTBIIATH
IIONCK

HEO0XO0IUMOi
WHPOpPMALIUH.
76 16 | ITocraHoBka MecTo u poJIb SKCIIEpUMEHTA B KomOunupoBanHoe [IpaxTraeckas YMeThb Mertoawde
IKCIEPUMEHTA HCCIIEI0BATENbCKOM padoTe. pabota MIPOBOJUTH CKHUE U
BriBogs! mo pabore. SKCHEPUMEHT, | AWAAKTHYC
[IpoBenenue sxciepuMeHTa 1 aHAJM3UPOBAT | CKHE
aHaJIM3 €ro Pe3yJIbTaToB. b €T0 MaTepHuan
pe3yibTaThl U | Bl
JIeNaTh YuebHo-
BBIBOJBI. MIpaKTUIEC
Koe
00opyIoB
aHue
67 16 | Yuactue B Yyactue B KoHpepeHIIH KonnexrnuBHo- Kongepennus Cosepmiencts | Metoaude
KOH(EPEHIIUU «ITOUCK», obcyxaeHue CPYIIOBOE 3aHATHE OBaTh HaBBIKU | CKHE U
pe3yJIbTaTOB KOH(EPECHIIUU U myOJIMYHOTO TUTAKTUYE
BBICTYIIJICHUH 00y4aromuxcs. BBICTYIUICHUS. | CKHUE
MaTepual
BI.
YuebHo-
HpaKTUIec
Koe
0bopymoB
aHue
68 17 | UroroBoe 3aHsATHE Wrorosas nuarHocTuka. Konrponbhas pabota Ompoc, OBnanenune Koncnekr
[onsenenne NToroB paboThI TECTHPOBaHHE. HaBBIKAMU ypoka
3a yaeOHbIi Toa. Beibop KOHTPOJIA U

HUHAUBUAYAJIBHBIX TCM IJIA
HU3YUYCHHA JICTOM.

OLIEHKH CBOEH

JACATCIIBHOCTH.
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