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Pa3nes 1. Komniiekc 0CHOBHBIX XapaKTEePHCTHK 00pa30BaHUA
1.1. IlosicHuTE IbHAS 3alIUCKA

JononaurtenpHas obmeo0pa3oBarenpHasl mporpaMma «XHUMHsI B OIBITaX» COCTABIIEHA Ha OCHOBE
HOPMAaTUBHBIX JTOKYMEHTOB:

o Oecnepanbhbiii 3akoH PD ot 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e [Ipuka3z MunuctepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 09.11.2018 r. Ne 196
«O06 yrBepxkaenun Ilopsaka opraHuzalii M OCYIIECTBICHHS 00pa3oBaTeNbHON AEATEeIbHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTEIbHBIM IIPOrpaMMaM;

e [locranoBnenue ['J1aBHOTO TOCYJapCTBEHHOTO caHUTApHOro Bpaya Poccuiickoit denepanuu ot
04.07.2014r. Ne 41 «O6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CaHUTapHO-3MIUIEMHUOIOTHYCCKUE
TpeOOBaHUS K YCTPOUCTBY, COJICPKAHUIO U OPTraHU3aIUU PeKUMa paboThl 00pa30BaTENbHBIX OPTaHU3 AU
JIOTIOJIHUTEIBHOTO 00pa30BaHUs IeTei»;

e Pacnopsokenne IlpaBurenbctBa Poccuiickoit ®enepauuu ot 04.09.2014 Ne 1726-p «O6
yrBepxaeHu KoHuenuuu pa3BuTHs TOMOJIHUTEILHOTO 00pa30BaHus AeTer»

e Pacnopsikenue [lpaBurensctBa Poccuiickoit ®denepamuun ot 24 ampens 2015 r. N 729-p,
«Pa3paboTtka npeasiokeHnit 0 cpokax peaan3aluy J0NOJHUTENIBHBIX 00LIEpa3BUBAIOLINX IPOrPaMM»»

e Pacnopsbkenne Munucrepctsa [Ipocsemenust Poccutickoit ®deneparuu ot 12.01.2021 N P-6 «
O06 yTBEepXKIEHHMHM METOIMYECKUX PEKOMEHJAMi 1O CO3JaHHI0 W (YHKIMOHHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OpPraHU3alMsIX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTM M MallbIX Tropojax,
LIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HAIIPABICHHOCTHY.

IIporpamma «XuMus B ONBITAX» SBIACTCS MOAUPUUMPOBAHHOI.

HanpaBJieHHOCTh NPOrpaMMbl— €CTECTBEHHOHAYUYHAs.

YpoBeHb 0CBOEHUSI MPOrPAMMBbI—CTapTOBBIH.

AKTYaJIbHOCTH NPOIPAMMBI.

Xumusi — Hay4yHas JUCHMIUIMHA, pa3BUBAIONIAs YMEHHE JIOTHYECKH MBICIUTh, BHJETH
KOJMYECTBEHHYIO  CTOPOHY  mpenMera  (BemlecTBa) W SBJCHHWM,  JelaTh  BBIBOABI U
00001eHns1.OCOOCHHOCTRIO  JTAHHOM  MPOTpaMMBI  SIBJISIETCS. TO, YTO B HEH  OCYIIECTBIISIETCS
MpOMeIeBTUYECKAast TOITOTOBKA JIJISl U3YYeHHsI XMMHUH B MEPCIEKTUBE HA MOBBIIIICHHOM WU YTIyOIEHHOM
YPOBHSIX, BO3MOXKHOCTh IMO3HAKOMUTBHCS C BBOJHBIMU paszzefiaMu; 00ydaroliuecs, KOTOpbI€ MPOSBHIN
MOBBIIICHHBIA HMHTEPEC K TEM WJIM HWHBIM TeMaM, MOTYT MpU TMOMOIIM HHAWBUAYAJIbHOH ydeOHO-
UCCIIEIOBATENbCKON pabOThl 03HAKOMUTBCS C MaTepuaoM, KOTOPBIA BOOOIIE HE M3ydaeTcsl B HIKOJIbHOMN
porpamme.

[IporpaMMy OT/IMYaeT M 3CTETUYECKHM acCMeKT, 4Ype3BblYaliHO BaXHBIH 11 (HopMHpOBaAHUS
MHTEJJIEKTYabHOTO MOTEeHIIMAaNa 00YJarOIIUXCsl, PA3BUTHS MX MO3HABATENIbHBIX HHTEPECOB U TBOPUYECKOMN
AKTUBHOCTH, TTOCKOJIbKY TPAMOTHO MOCTaBJIEHHbIE XUMUUECKHE DKCIIEPUMEHTHI MOTYT OBITH OIEHEHBI U C
ACTETUYECKON TOukH 3peHus. OO0 STOM TOBOPST, HAMpPUMEpP, UCTOPHUECKHE Ha3BaHUS DKCIEPUMEHTOB:
«aepeso IOnuTepay, «30710TOM AOKAB», «Tpo3a B MPOOUPKE», «3UMHUN call», «BYJIKaH Ha cToje» U T. 1.B
COZIEP’KaHUM TIPOTPAMMBI OTPKEHA HCTOPUS XUMHUHM M OHOrpadMy BETUKUX YYEHBIX, C JESTETBHOCTHIO
KOTOPBIX CBSI3aHBl T€ WM HWHBIC OTKPHITHS. Ha 3aHATHSX HIMPOKO HCHONB3YETCS HArJSIIHBIA MaTepHal,
BO3MO)KHOCTH HOBBIXUH(OPMAITMOHHBIX TEXHOJIOTHIH TEXHUYECKUX CPEICTB 00y4YeHHUs B TIOKa3e (hparMeHTOB
WCTOPUM CTAHOBJICHWSI W Pa3BUTHs XWUMHUHM Kak Hayku.CoJepKaHWe 3aHSATHA HalpaBICHOHA OCBOCHHE
XUMHYECKOW TEPMHUHOJIOTHH, KOTOpas MCHOJNb3YeTCsl JUIsl PEIIEHUs 3aHMMAaTENIbHBIX 33134, KOTOpbIE
BITOCJIC/ICTBUU TIOMOTYT peOsitTaM TpUHUMATh ydacThe B Wrpax, KOHKypcax, ojJummuanax./laHHbIil Kypc
OCYIIECTBIAICT y4eOHO-MPAKTUYECKOE 3HAKOMCTBO CO MHOTHIMU pa3lielaMd  XUMHH, YAOBIETBOPSIET
MO3HABAaTEIbHBIA MHTEpEC K MpoOJieMaM JTaHHOM TOYHOW HayKH, pa3BUBAET KPYyrozop, yriIyOiseT 3HaHUs B
JTAHHOW HAyYHOU JUCLUIUIMHE.

HoBu3Ha 3akiroyaeTcss B TOM, YTO MHOTHE BONPOCH XMMHUHU HEPA3PHIBHO CBSI3aHBI C (PU3HUKOM,
OHMOJIOTHEN U HKOJIOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM Obl OH HE 3aHHUMaJCs B OyayIieM, MoJIe3HO UX
3HaTh. [losToMy B JaHHOW 0Opa3oBaTeIbHOM NpOrpaMMe pealu3yeTcs CHHTeTHYeCKMH MOoaXoa K
€CTECTBEHHOHAYYHOMY 00pa30BaHMIO, KOTOPBIH MO3BOJISIET, C OJJHOM CTOPOHBI, CPOPMHUPOBATH LIETOCTHOE
MIpeJICTaBICHUE O MUPE, a, C IPYTOi CTOPOHBI, OOJNETYUTH MOHUMAHHUE CIOKHBIX XUMUYECKUX MPOOIIEM.

Ilenaroruveckas nesaecoodpa3nocTb. Kak n3BeCTHO, XUMHUSI CUUTAETCS B IIKOJIE OJTHUM U3 CaMbIX
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CJIO>KHBIX ITPEAMETOB U BBI3bIBAET Y MHOTUX IIKOJIBHUKOB HEJOTIOHUMAHHUE U HENPUATHE C TIEPBOTO TOAA
oOy4JeHwUs.

Cpenu npuYMH TaKOr0 BOCHPUSATHUS MPeIMEeTa MOKHO HAa3BaTh HEOMPABAAHHO 0OJIbIION 00BEM U
HKJIEKTUYHOCTh Y4eOHOT0 MaTepuala B HIKOJbHBIX IPOrpaMMax, a TaKkKe HeJOCTaTOUHYIO
MOTHBHUPOBAHHOCTb JETEW K U3YUEHHUIO XUMUHU.

Kpowme toro, B nocieanue rofsl Ha0JI01aeTCsl COKpaIlleHUue 4YacoB, OTBOJUMBIX Ha XuUMHI0. [laneko
HE JJIs BCeX JIeTel XUMHs cTaHeT Oynymieidl mpodeccueil, mo3ToMy MHTEpeC K MpeaMeTy MaaaeT, Kak
TOJIbKO BO3HUKAIOT CJIOKHOCTH B IOHUMAHUU T€X WM UHBIX TEM, TPYJHOCTHU B PEILIEHUH 3a]a4, TPOOIEeMbI
IpU TPOBEACHUH JIA0OpaTOPHBIX padoT. LIIKONIBHUKK YacTO CUYMTAIOT, YTO XMMHUYECKas TEOpHs cyXa U
3amyTaHa.

CoBepiieHHO wHas mo3unus (opmupyercs y peOEHKA NP BO3HUKHOBEHUH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3yUEHUH MIPEAMETA.

Hannas oOpa3oBaresbHasi IporpaMMa OpUEHTHPOBAaHA HAa TO, YTOObI MHTEPEC K XMMHUHU BO3HHUK U
3aKpenuics Onaroaapsl UCIOJIb30BAaHUIO B OOYUEHUHU HCCIEA0BATENIbCKOTO MOAX0/a, P KOTOPOM JETH
MOCTUTAIOT TIPEAMET XUMHH dYepe3 CcOOCTBEHHOe ydeOHOe HccieoBaHue. Takoi MOJAXOJA TO3BOJISET
00y4aroluMcsi He TOJIbKO OCBOUTH MOHSATUHHBIN amnmapaT v 3allOMHUTh HEKOTOpbIE BaXKHBIE (DaKThl, HO U
MIOJIYYUTh HaBBIKU IPOBEJEHUS CaMOCTOSTENBHOIO HCCIEI0BAaHUS, KOTOPhIE MOT'YT OBITH IOJIE3HBI U1
MOCNeAYIoEeH caMmopeanu3anuu B JiI000i npyroii obimactu yueOHOU U B Oyayiiem mpodeccrnoHalbHOM
JESITEIbHOCTH.

Hcxons w3 Takoro mojaxoja, B LEHTp OOydeHUs MO JaHHOW MporpamMme CTaBATCS DPa3BUTHE
€CTECTBEHHOHAyYHOTO MHPOBO33PEHUS U OBJIAJICHHUE MCCIEI0BAaHUEM KaK METOJIOM HAy4YHOI'O IO3HaHUS.
[ToaTomMy Ha 3aHATHSAX OOJBIIOE BHUMAHHE OTBOAMUTCS MPAKTHUYECKHM paboTaM pasHBIX BUAOB, MPUYEM
3HAYUTEIBHOE BPEMs YJENSETCS MPOBEACHUIO CAMOCTOSITEIBHBIX MCCIEIOBAHUN 10 BHIOPAHHBIM TEMaM.
HacpimeHHOCTh HaUanbHOTO NEPHOJAa U3YYEHUS XUMHUHU JEMOHCTPALMOHHBIMU OMNBITAMU CTUMYJIUPYET
MHTEPEC K XMMHHU U KEJIaHUE U3y4yaTh 3Ty HAYKY.

[Iporpamma BBICTpOEHA Tak, YTO B JaJIbHEHIIEM BHHMAaHHME JE€T€d HA 3aHATHUIX HAMPABICHO Ha
BEITIOJTHEHUE ONBITA, U3yYeHUE, HAOIIOJCHNE U (PUKCAIIMIO €ro pe3ybTaToB BO BCEX MOJIPOOHOCTSAX. B
3TOM clly4yae MPUEMBI U JeHCTBUS BOCIIPUHUMAIOTCS O0YyUYaIOIIMMUCS HE KakK BOJIIEOHble MAaHUITYJISALUY, A
KaK 3aHUMaTelibHas HeoOXOJUMOCTh, 0€3 KOTOPOH HEBO3MOKHO OCYIIECTBUTH CTOJb MPUBJIEKATEIbHbBIE
JUISL HUX XUMUYECKHE NTPEBPALLICHUS.

OTaIMYUTEeNbHOIl 0CO0EHHOCTBHI0 NMPOrpaMMbl «XHMHS B ONbITaX» SBISETCS TO, YTO JaHHAas
oOpa3oBaTenpHas MpOrpaMMa HMEET ECTECTBEHHOHAYYHYIO  HAlpaBJIEHHOCTh C  DJIEMEHTaMHU
XYJ0’KECTBEHHO-ICTETUUECKON HANpaBIEHHOCTEH, Tak KaKk 3HAKOMUT C HCTOPUYECKUMH acleKTaMH
CTaHOBJICHUS U Pa3BUTHUs XMMHH, a TaKXKE DPA3BUBAET IIOCPEICTBOM IIPEIMETAa XUMHUHU ICTETHYECKOE
BOCIPUATHE OKPYKAIOIIET0 MHpPA, YTO WUIPAaET BaXXHYIO POJIb B MOBBILIEHUH BHYTPEHHEH MOTHUBALMM K
OCBOEHHIO TOTO MpeaMeTa U (POpMUPOBAHUU OOIIEH KYIbTYPhI 00Y4arOIUXCS.

Anapecat mporpammbl. [Iporpamma opueHTHpoBaHa Ha Bo3pacT oOywarommxcs 13-17 mer. s
o0y4eHMs TPUHMMAIOTCS BCE JKEJalollyde, 4TO JaeT BO3MOXHOCTh 3aHUMAThCi C PazHOOOpa3HBIMHU
KAaTEeropusIMU JIeTel: OJapeHHBIMH, JETbMH W3 IPYII COLUAIBHOIO PUCKA, AETbMU U3 CEMEH ¢ HU3ZKUM
COLIMAJIbHO-9)KOHOMHUYECKUM cTaTtycoMm, a Takke naetu ¢ OB3. Ilpu pa3paboTke IaHHOH MpOrpaMMmbl
YUUTBHIBAIUCH BO3PACTHBIE MCUXOJOTHUYECKHE OCOOEHHOCTH JIeTell TaHHOro Bo3pacTa, NCHUXO(pU3UYECKHe
0COOCHHOCTH pa3BUTHS U 0Opa3oBaTeNbHbIe MOTpedHOoCcTH Aetei ¢ OB3.

®opma o0yueHMs] — OuYHas, ayJUTOPHbIC, BHEAYAUTOPHbIE (IKCKYPCUU, NMPAKTUYECKUE PaOOTHI),
TEOPETUYECKHUE U TPAKTUUECKHUE 3aHITHS.

®opma opranuzanuu 3aHATHil. B nporpamme 3 PpexkTUBHO coUyeTaloTCs NHANBUAYAIbHBIE,
TPYIIOBBIE U KOJJIEKTUBHBIE (DOPMBI pabOTHI.

O0beM M CPOK OCBOEHHUSI MPOTrPaMMbl, pe:kuM 3aHATHIl.[IpogomkuTensHOCTh yueOHOTrO roja —
36 yueOHBIX Helenb, Harpy3Kka | yac B Heaento (Bcero 34 waca B Tof). 3aHATHS IPOBOASTCS C MIOCTOSTHHOMN
CMEHOM JIeSTEIbHOCTH.

[Tpoucxonut yriayOiieHHe MONTYYEeHHBIX 3HAHWWA MO XUMHM C AKLEHTOM Ha MOJTy4YeHHE HAaBBIKOB
CaMOCTOSATENILHOM  MCCJIEIOBATeIbCKOW  paboTel. DopMa 3aHATHI MNpEeAyCMAaTPUBAECT COYCTAHHE
TEOPETUYECKON YaCTH C MOCIEAYIOIIEH MPAKTUYECKON IIPOBEPKOU U 3aKPEIJICHUEM IIOJTYyYEHHBIX 3HAHUHN
myTEM MPOBEJCHUS PA3IIMYHBIX OIBITOB HA 0a3e XMMUYECKOH JIaOOpaTOpUH.
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Cpok peanu3zaiyy nIporpaMMsl- 2 Toja.

1.2. Ilenu ¥ 3a1a44 NPOrpaMMblI

Hear mnporpaMmbI-oOy4eHHE  TMPAKTUYCCKOH  XMMHH, pPa3BUTHE ECTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS] U JIMYHOCTHOW MOTHBAIMU K IO3HAHUIO 4YEpe3 HUCCIEI0BATEIbCKYIO NEATEIbHOCTh B
MPOIIeCCe U3YUYCHUSI XUMHUH.

3amaun:

Ooyuaronue:

® JaTh MPEACTaBICHUE OO0 OCHOBHBIX IOHSATHSX HEOPraHWYECKOW XMUMHH — aroMaX, MOHAaX W
MOJIEKYJIax; O KJIacCU(UKAIIMKA HEOPTAHNUECKUX COSAMHCHHUI HA KUCIOThI, OCHOBAHUS ¥ COJIH;

e 00y4YUTh OCHOBAM MPAKTUYCCKON XMUMHH: aHAIN3Y UCHHTE3Y,

® HAy4YHTh NPHUHIMIIAM U METOJIMKE MPOBEICHUS UCCIIEA0BATEIIbCKONPAOOTHI;

e 00yuuTh paboOTe ¢ XUMHUYCCKUMH pPEAKTUBAMU M TMPUOOpaMH, TPOBEACHUIO MPOCTEHIITNX
1abopaTOPHBIX ONEpallii: HArpeB, MEPErOHKa, IKCTPAKIHs, (GUIBTPOBAHUE, B3BEIIIMBAHKE UT.].;

® O03HAKOMUTH C IMPOUCXOKICHUEM U Pa3BUTHEM XUMHUH, UICTOPHUEH TPOUCXOXKICHUS XUMHUUYECKHUX
CHUMBOJIOB, TEPMUHOB, TTOHSATH;

® TI03HAKOMHTH CO CTAPUHHBIMUIKCIICPUMECHTAMH,

® HAyYUTh CAMOCTOSTEIHLHO HAMEYATh 33/1a4y, CTABUTH IKCIICPUMEHT B OOBSCHSATH €r0 Pe3yibTar.

® TIOJIFOTOBUTH K M3YUYCHUIO XMMHH HA TIOBBIIICHHOM WJIH YTITYOJIEHHOMYPOBHE.

Pa3BuBawiume:

® pa3BUTh HAOJIOAATEILHOCTH U UCCIIEIOBATEILCKII HHTEPEC K MPUPOTHBIMSBICHUSIM;

® Da3BUTH y 00YYAIOIIMXCS MHTEPEC K TTO3HAHUIO, K IPOBEICHUIO0 CAMOCTOSTEIbHBIX
HCCIICIOBAHNH;

® DPa3BUTh aKKYPAaTHOCTb, BHUMATEIbHOCTh, CTPOTOCTh B COOMIOICHIH TpeOOBaHUI
TEXHUKHOE30IIaCHOCTH;

e BEIPa0OTATh IEPBOHAYATILHBIC HABBIKK PA0OTHI CO CHCIIHATLHOMINTEPATYPOA;

e chopMHUPOBATH U PA3BUTH MOJIOKHUTEIEHYIO MOTHBAIIHIO K JTATbHEHIIIEMY H3yICHHIO
€CTECTBCHHBIXHAYK;

® Da3BUTH MO3HABATEIHHYIO H TBOPUECKYIOAKTUBHOCTH;

® DPa3BUTH ICTETUYECKOE BOCTIPUATHE CTPYKTYPHI, (HOPMYIT XUMHUYECKHUX DJIEMEHTOB, pe3yabTaTa
COOCTBEHHOMIEATEILHOCTH.

BocnurarejbHbIE:

® BOCIHUTATHKOJUICKTHBHU3M;

® BOCIHTATH MPABWIBHBIN ITOAXO0J K OpraHU3aI[iU CBOETO JOCYTa;

® BOCIUTATh YOKJIEHHOCTh B MIO3HABAEMOCTH OKPYKAIOIIETO MHUpa U HEOOXOIUMOCTH
9KOJIOTUYECKH TPAMOTHOT'O OTHOIICHHS K CpeJie OOMTaHUsI.



1.3. Coaepsxkanue nmporpaMmbl

VYueOnslii man (34 vaca)

Ne n/m  |Ha3BaHue pa3nesioB u TeM KoJanuecTBO 4acoB DopMbI ATTECTALMHU
Teopuss [IIpaktuka Bcero
1 rox o0yuenusn (8-9 kiaccnl)
1 Beenenue B nporpamMmy 1 1 2  |YctHbIil onpoc
1.1 CobecenoBanue ¢ neTbMu. BBogHOE 1 1 2  |YcTHBIH onpoc
3aHSTHE.
2 Ilpeamer xumun 4 4 8
2.1 [TonsiTHsA: aTOM, MOJIEKYJIa, JIIEMEHT 1 1 2 [ XuMHUYECKUH
JTUKTAHT
2.2 ®u3nuecKue U XUMUUECKHUE SIBJICHUS 1 1 2  |Pemienue
TPEHUPOBOYHBIX
YIpaKHEHU I
2.3 |Ywucrtsle BelecTsa U cMecu. Pa3nenenue 1 1 2  |Pemenue
cMmecen TPEHUPOBOYHBIXYIIpA
PKHEHU U
2.4 3aKOH COXpaHEHUsI MaCChl 1 1 2  |YcTHBIH onpoc
3 XuMHYeCKHe peaKIuu 2 1 3
3.1 [TonsiTHE O XUMHUUYECKOM 1 1 2  |BeimonHeHHE
B3aMMO/ICHCTBUH MPAKTUYECKUX
BEIIECTB 3aJaHuid
3.2 |IIpunHIunel rpaduyecKOrooToOpakeHus 1 - 1  |Pemenue
peakuuin TPEHUPOBOYHBIX
YIIpaKHEHU M
4 CoBpemMeHHoOe J1abopaTopHoe 1 1 2  |TectupoBaHue
o0opynoBaHmne
5 Pagora c razamu 2 3 5
5.1 |Pa3Butue xumuu. Onsitel JIx. [Ipuctim, 1 - 1  |[YcrHbIii onpoc
K.-B. llleene
5.2 Bonopon, kucinopon u aMMHuak 1 3 4  |Peurenue
MPAKTUICCKIX
3aJaHUN
6 Hcropusi xumnu. 1 3 4  |TectupoBaHue
JTanbl B U3y4YeHUH ra3oB U
PacTBOPOB
7 Pa6ora ¢ pactBopamu. Bona 4 5 9
7.1 IToHsITHSI: pacTBOp M paCTBOPEHHUE 1 1 2  |[YcrHbIii onpoc
7.2 Kpucranis 1 1 2  |[YcrHBI onpoc
7.3 [I€noun 1 KUCTOTHI 1 2 3  |[PemeHue
TPESHUPOBOYHBIX yIIpa
PKHEHU U
7.4 Comm 1 1 2  |Pemrenue
TPEHUPOBOYHBIXyIIPA
PKHEHHI
8 Xumust BOKpyr Hac. [Ipazaauunas 1 - 1  |YcTHBI onpoc
XUMHS
2 rox odyuenns (10-11 kiaaccenl) 34 yaca
9 MeTaJsnibl M MX COeIMHEHH S 3 2 5
9.1 |Merauisl ¥ UX COETMHEHUS — CTOMKHE U 1 - 1 |YcTHbIii onpoc
aKTUBHBIE, TBEP/BIC U MATKUE,




AParouCHHbIC

9.2 MeTamiblOCHOBHBIXTPYIITT 1 2 3  [PemeHue
MPAKTUICCKIX
BagaHuN
9.3 MeTannplnoO0YHBIXTPYIIIT 1 - 1  |Pewenue
MPAKTUYECKUX
3aaHui
10 DJIeKTPOXHUMHSA 3 1 4
10.1 ["ayibBaHWYECKHE PTICMEHTBI 1 - 1  |YcTHBIi onpoc
10.2 YcTpoiicTBo OaTapeliku 1 - 1  |[Ycrusiii onpoc
10.3 Kopposusmeramios. 1 1 2  |BeimonHeHHE
3aiuTa OTKOppO3uy| MPAKTUYECKUX
3aaHui
11 Keae3zo. CBoiicTBa Kesie3a 1 3 4
111 Oco0eHHOCTH Kele3a U COSTMHCHHIMA 1 - 1 |BoimosniHnenue
xKelesa. TPEHUPOBOYHBIX
MarneTusm yIpaKHEHUHI
11.2 Peakinu coennHeHu xenesa. - 3 3  BemosHeHue
Xumuueckas MPAKTUICCKHIX
panyra 3aTaHUN
12 HeMmertasibl 2 5) 7
121 Cepa u pochop — THIHIHBIE 1 2 3  |BommonHeHnue
peICTaBUTENN MPAKTUYECKUX
HEMETAJIOB 3aaHui
12.2 I"astorensl. CXOACTBO M pa3inyus 1 2[TectupoBanue
12.3 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC - 2BeimonHeHne
peaxiuu B MPAKTHIECKIX
OBITY U B JJAOOPATOPUU 3aJaHuid
13 |l'enermyeckasi CBA3b HEOPraHUYECKHX 2 3
COeIMHEeHUH
131 MHoroo6pas3ue HeopraHU4eCK1X 1 1Pemenue
XUMHYECKHUX TPEHUPOBOYHBIX
BEIIECTB U PEAKIU YIIpaKHEHU N
13.2 OkcHuabl METAJUIOB U HEMETAIIIIOB 1 2 Brimonnenue
MPAKTUICCKIX
BaJaHuM
14 MHoroo0pa3ue opraHu4ecKux 4 6
cOoeIMHEeH U
14.1 | MuorooGpa3ue coelMHEHUN yriiepoaa 1 1V cTHbIl onpoc
14.2 Moro1e BelecTsa 1 2\BeImoninenne
MPAKTUIECKHIX
3aJaHui
14.3 Kpaxman u riatroko3a 1 2|BbInoHEHUETIPaKTH
HdeCKUX3aJaHuH
14.4 Oprannyeckue BELIECTBA B IPUPOJIE 1 1Pemmenue
TPEHUPOBOYHBIX
YIpaKHEHU I
15 AHaJIU3 U 0YHMCTKA BelleCTB 2 4
15.1 | Unpukaropsl. [lonydyenue u nuzydyenue 1 2|BeimonHenne
CBONCTB [IPAKTUYCCKUX

3agaHui




15.2 CriocoOb1 0OHApYKEHUSI KATHOHOB U 1 1 2BrImoTHEHUETTPAKTH
aHUOHOB. HecKUX3adaHnui
[{BeTHBIE peakiuu. AHaIU3 CMECH COJIEH
16 IHoaroroBka uccjaea0BaTeIbLCKOM 1 2 3
padoThI
yyacTue B KOH(pepeHuun
16.1 Bb160p TeMBI M TOATOTOBKA 1 - 1V cTHblit onpoc
HCCIIEIOBATENbCKOM
PaboTsl. [locTanoBKa 3KCTIepUMEHTa
16.2 YyacTtue B KoHpepeHIHH 1 - 1iCobecennoBanue
17 HTorosoe 3ansitue 1 - 1TectupoBanue
HTtoro 23 34

Conep:xkanue Kypca nepBoro roaa o0y4eHust

Pa3nea 1. BBenenne.

Tema 1.1. CoGecenoBanue ¢ 1eTbMH. BBogHoe 3aHATHE.

BrisicHeHrEe UCXOHBIX MTPEACTABICHUM O IPEAMETE XUMUU U 00J1aCTH € TPUMEHEHUSI.

TexHuka 6e30nmacHOCTH. 3HAKOMCTBO ¢ Ipynnoi. Pacckas o coaepkaHuu MporpaMmsbl IEpBOTo roja
oOyuenus. [IpaBuina noBeneHus B 1ad0paTopuu.

Ilpakmuueckan uwacms. TexHuka O0e30macHOCTH B pPabOTe C XHUMUYECKUMHU PEaKTHUBAMH,
AIIEKTPONIPUOOpPAMHU U HarpeBaTEIbHBIMU MPUOOPAMH.

Pa3znea 2. [Ipeamer xumuu.

Tema 2.1. IlousaTusA: aTOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocTepkHeBass MoAeNb MOJIEKYJbl. BemectBa BOKpyr Hac. BO3HUKHOBEHHME M pa3BUTHE
TEOPETHUECKUX MpeACTaBiIeHui 0 BemecTBe. Ctuxuu Apuctorens u aTomucTuka Jlemokpura. Pazsutue
aTOMHMCTHYECKUX NpenacraBiieHuid B Tpyaax P. boins m [[x. J{anbToHa. 3aKOH NOCTOSHCTBA COCTaBa
BELIECTB.

Ilpakmuueckaa uacmp. 3HAKOMCTBO C KOJUIEKLIMEW XMMHUUYECKHX BemlecTB. [loctpoenune monenei
MOJIEKYJ pa3HbIX BEIIECTB.

Tema 2.2. Puznyeckue U XUMHYECKHUE SIBJCHHS.

SBnenus pusnueckue u xumudeckue. ['openue cBeun. M3zydenne peakiiuu ropeHusl.

Ilpakmuueckan uacms. [1naBnenue napadpuna. MzrotoBienue cBeun u3 mapaduHa WIH MBLIA.
Anxumust («30J0TOU JOXKIb» U TTUPHUTHI).

Tema 2.3. Uncrtble BemecTBa 1 CMeCH.

[TpuponHbie cMecu — BO31lyX, HEQTh, MUHEpalibl. VI3ydeHne KOIeKIHi.

Ilpakmuueckan yacme. [1paBuna paboTsl ¢ Becamu. B3BemmBanue, mpuroToBieHNe cMeceit
MeTaljla U HeMeTaJa.

Pa3znenenue cmecen.

OuncTKa BElEeCTB, NePEeKPUCTATITHIALMS.

Ilpakmuueckasn wacmp. ONBITHI 110 pPa3/I€JICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEHHUS MACCHI.

XuMHueckasi peakius Kak OTpaKeHHE 3aKOHA COXPaHEHUsI MaCChI.

Ilpakmuueckan yacmy. IIpuroroBnenne cmecu Jlemepu.

Pa3nen 3. XuMun4yeckue peakumu.

Tema 3.1. IloHsiTHE 0 XUMHYECKOM B3aUMO/IeiiCTBUM BewlecTB. [[pM3Haku XUMHUYEeCKuX
peakiuii. HabmoieHne npu3HakoB XUMHUECKOH peakiuu.

Tema 3.2. IlpuHumnsl rpadgpuyeckoro orodpakeHus: peakuuii. XMMUYECKUE YPAaBHEHHUS.

Ilpakmuueckas uacmes. IIpoBeieHue NPOCTEHIINX OMBITOB, BBIABICHUE U OIMCAaHUE 0COOEHHOCTEH
MPOTEKAHUS PA3TUIHBIX PEAKITUH.

Pa3nen 4. CoBpemenHoe 1abopaTopHoe 000py10BaHMe.

[TpuHuMnbel paboThl O0OPYIOBaHUS XUMUYECKOM 1abopaTopuu: MAarHUTHBIE MEIIAJIKU; BECHI
MEXaHHYECKUE JTa00paTOPHBIC, TOPCUOHHBIE, aHATUTHYECKUE; BBITSDKHOM mikad; MydenpHas neds.

Ilpakmuueckaa wacmep. Vicnionb3oBaHue 000pYyAOBaHUA ISl MPOBEACHUS JAOOPATOPHBIX padoT.
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Pabota ¢ neHTpudyroit, MUKpOCKOIIOM, MarHUTHOHMEIIIAIKOH.

rasa.

Pa3pnen 5. PaGora ¢ razamu.

Tema 5.1. PazeuTne xumun. Onsitel /Ik. [Ipuctiau, K.-B. Ileene.

«JlecHoii ra3z» U crocoObl «yIIydIlIEHUs» BO31yXa.

Ilpakmuueckan yacmsp. Oubithl ¢ CO, 1 O,. TexHuka 6€30MacHOCTH TpU paboTe C Ta3aMH.
Tema 5.2. Bogopoa, KHCJI0POJ, AMMHAK.

ITonsiTe yncToThl raza. ['pemyunii ra3. IlnorHocTs rasa.

Ilpakmuueckan yacme. [lonyuenue Bo1opoaa, KUCIOpoIa U aMMHaka. Mi3mepeHue mioTHOCTH

Pa3zgen 6. Uctopusi Xumuu. ITanbl B M3y4YeHUH Fa30B U PACTBOPOB.
Hcropus Tpancopmanuy MpeacTaBIeHU YIEHBIX O CTPYKType Ta3000pa3HbIX BEIIECTB U TEOPUH

pactBopoB. M3ydenume cocraBa Bo3ayxa. Otkpeitus JI. Pesepdopma, A. JlaByaszee m I'. Kapenawmmia.
Pa3sButne teopun ropenus. Onposepxkenue Teopuun (iorucrona. Teopuu pactBopoB C. Appenuyca u /.
. Menneneena.

Pa3nea 7. PaGora ¢ pacrBopamu. Boaa.
Tema 7.1. IlousiTUS pacTBOP HPACTBOPEHHE.
TBEpnuble, xKunKHUe, ra3000pa3Hbie pacTBopbl. HacklmenHblil pacTBop. HeHacklleHHbIN pacTBop.

IlepechiienHbIl pacTBOp. PacTBOpUMOCTS.

Ilpakmuueckasn yacmo. [lpuroToBireHWE  PacTBOPOB W3  KHUJIKOTO CTEKIA
«Heoprannveckuii jiec — 3araJouHbIN U IPEKPACHBII.

Tema 7.2. Kpucrauisbl.

Kpucrammu3zanus u3 nepechlieHHbIX PACTBOPOB.

Ilpakmuueckasn yacmep. BeipaniyBaHe MOHOKPHCTAIOB U3 HACBIIIICHHOT'O PacTBOPA.

[Tony4yaeM U puCyeM KpUCTAIUIBI pa3HOW (POPMBI.

Tema 7.3. 11,1094 ¥ KHCJIOTBI.

PactBopbl mienoueit u kucnor. Boxga B ¢usuke, xumuu u Ouosoruu. [IpupoHbIe OCMOTHYECKHE

SIBJICHUA.

Ilpakmuueckasn wacmp. Y CTpaHEHHUE )KECTKOCTH BOABL. JNEKTPONIUTHI. [{ucconmanus.

Tema 7.4. Coun.

Msoroo6pa3ue coneil. Conu BOKpYr Hac, UX peakiuu. Kpacora XUMHYECKUX peakIuii.
Ilpakmuueckan yacmp. Kpucrannmzamus cojei U3 )KeIaTUHOBBIX MIIEHOK.

Pa3nes 8. Xumus Bokpyr Hac. [Ipazpauynas xummus.

[Tpunummne! nelictBus GperepBepKkoB, XMMUUECKUX 3MEH, TPAKOHOB, XJIOMYIIEK.

Ilpakmuueckan uwacmp. XUMUUECKHE 3ME€H U JpakoHbl. DOKYCBI, OCHOBAaHHBIE Ha H3MEHEHHUH

IBETa pacTBOpa IpU XUMHYECKOM peakuuu. DeliepBepku. MbUIbHBIE Iy3bIpH, O Y€M OHM MOTYT
pacckazarb?

Conep:xxaHnue Kypca BTOPOro rojaa ooy4yeHus
Pa3znen 9. Meraiibl 1 UX cCOeINHEHHUS.
Tema 9.1. Mera/iibl U HX COeIUHEHUS] — CTOliKHMe M AaKTHBHbIe, TBEpPAbIE U MSITKHE,

AparoucHHbIC.

Mertannsl B Tabnunie Menneneesa. CTpoeHue aToMa Ha IpuMepe aToMa MeTaia.

Ilpakmuueckasa wacmp. PU3n4ecKue U XMMUYECKHE CBOIICTBA METAJIIOB.

Tema 9.2. MeTa/l1bl 0CHOBHBIX I'PYIIIL.

CBolicTBa, CTpOEHHE aTOMA.

Ilpakmuueckasa uacmep. OnpbITel ¢ Sn u Al.

Tema 9.3. MeTa/uiibl NOOOYHBIX TPYyIIL.

Menp, cepedpo, 30510TO, IIMHK. CBOICTBA, CTPOEHUE aTOMa.

Ilpakmuueckan wacmo. Kaxue Meramel ectb B jlamie HakanuBaHus (W, Mo, N). [IparoueHHble

Metaiuiel. Beinenenne Au m Ag. «KaccueB myprnyp». BeipamuBanue moHokpuctaiioB Cu. «JlepeBbs»
[Tapauensca u FOnurepa.

Paszgea 10. Daekrpoxumus.
Tema 10.1. I'anpBaHHYECKHE DJIEMEHTHI.
I/ICTOpI/IH OTKpBITI/ISI. HOHSITI/IG O TaJlIbBAHUKC. COCTaB nu HpI/IHI_[I/IHI:I pa6OTLI TraJJbBAaHHNYCCKHUX
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

3JIEMEHTOB.

Ilpakmuueckan wacmep. VI3ydyeHnve coctaBa U MpUHLKIA paOOThHI Pa3IUYHBIX 3JIEMEHTOB TUTAHMUS.

Tema 10.2. YcerpoiicTBo 0aTapeiku.

Pa3noxenue BoAbl Ha BOAOPOJA U KUCIOPO/L.

Ilpakmuueckasn wacms. OUBITH ¢ OaTapeiKkaMu.

Tema 10.3. Koppo3usi MeTa/u10B. 3a11MTa OT KOPPO3UH.

[Ipu4nHBI ¥ TOCNIEICTBUS KOPPO3UU METAIIOB. 3alIUTa OT KOPPO3HH.

Ilpakmuueckaa wacmp. ONBITHI 110 U3YYEHUIO KOPPO3UU METAIIOB U 3aLIUTHI OT HEE.

Pa3nen 11. Kese3o. CBoiicTBa KeJie3a.

Tema 11.1. Oco0eHHOCTH Kejie3a U COeHHEeHU M kejie3a. MarHerusm.

Kenesnsiii Bek. JKene3o Bokpyr Hac. CTeneHu okuciaeHus xkene3a. [lonstue maruerusma.

Ilpakmuueckan wacmsp. KauecTBeHHbIE peaklMU Ha HMOHBI kenes3a. [lomydenuwe mnupodopHOTro
xene3a. OnbIThl, JEMOHCTPUPYIOIINE MAarHeTU3M.

Tema 11.2. Peakuuu coeiHeHUH xkejie3a. XMMUYECKas paayra.

Oco0eHHOCTH COETMHEHUH JKee3a U UX PEeaKLUi.

Ilpakmuueckaa uacmp. ONBITHI 110 TOJYYCHUIO PA3HOLBETHBIX COSUHEHUH XKee3a.

XuMu4eckast paayra i XiMU9IecKuii cBeToop.

Pa3zgen 12. HemeraJsiibl.

Tema 12.1. Cepa n ¢pocop — THIHYHBIE TPEACTABUTEIN HEMETALIOB.

Coenunenus S u P. Xumudeckue cBoicTBa coeguHeHut S u P.Annmorponusi.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC CBOMCTBA COSAMHECHUN cephl B Pocdopa.

Ilpakmuueckasa uacme. @eiiepBepkrd KaK  OpUMEpP THUIUYHOW OKUCIUTEIBHO-
BOCCTAHOBUTEIbHONPEAKIUN.

Tema 12.2. I'anorennl. CxoacTBa U pa3jinvus.

Wcropust OTKPBITHS HEKOTOPHIX TaJIOT€HOB. ["ajioreHs! — ommacHble U moJie3Hbie. Yem maxuer Mope?
3auem opranusmy ioan?

Ilpakmuueckasa uacmp. OTBITHI 110 TTOJIYYSHHUIO TAJIOTCHOB.

Tema 12.3. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIC PpeaKuy B ObITY M B J1abopaTtopun. OBP.

Ilpakmuueckaa uacmp. BriBeieHNE MIATEH U MOTYYEHUE KPACOK. XUMUYECKHUE BYJTKAHBI.

Pa3nen 13. 'eHeTnYyeckasi CBA3b HEOPraHUYECKUX COCANHEHM .

Tema 13.1. MHoroo0pa3ue HeOpraHu4ecKMX XUMHYECKUX BeLIECTB U peaKkuuid.

Konpua JIuzeranra.

Ilpakmuueckasa uacmep. [IpoBecHNE CIIOKHOM TN XUMHYECKUX PEAKIIHH JIJIST TTOJTYIESHHS KOJIeI]
JInseranra.

Tema 13.2. Oxkcuabl MeTALJIOB U HEMETAJJIOB.

Heoprannueckunii cuntes. I'eHeTHuecKas CBs3b HEOPraHUYECKUX COECITMHEHUM.

Ilpaxkmuueckan yacmyp. IloyueHue u CBOMCTBA OKCUIOB.

Pa3nes 14. MHoroo0pasue opraHm4ecKHX COCANHEHHUIA.

Tema 14.1. MHoroo0pa3ue coelMHeHUil yriaepoaa.

Hedts, HedTansle mnénku. Pazpymenue niuénok. [loBepxHocTHOE HaTshkeHHe. Borpocs!
3arpsi3HEHUST OKPYKAIOIIEH CPEJIbl.

Ilpakmuueckaa uacmp. OnipefieieHre TajloreHONPOU3BOIHbIX.

I'openue caxapa.llpoaykTel nuTaHus.

Tema 14.2. Mowmue BemecTBa.

Mpruia. CHHTETHYECKHE MOIOIIME BEIIECTBA.

Ilpakmuueckasa padoma. VI3rotoBneHre Mpuia.

Tema 14.3. Kpaxmau u riroxo3a.

Crpoenue, cocras, ucnonbs3oBanue. LIBetHple peakuuu. Onpenenenue rioko3sl. CepedpeHue.

Ilpakmuueckaa uacmp. KauecTBeHHBIC PEAKIIMK HA KPaxMall U TIFOKO3Y.

Tema 14.4. Oprannyeckue BeuecTsa B Ipupojae.

benku, KHUPBI, YTIEBOAbI, (EepMEHTHI, TOPMOHBI, BHUTAMUHBI W MPOAYKTHI HX
IIPEBPALLCHU.

Ilpakmuueckasa uacmp. I1pocTbie ONBITHI C OPrAHUYECKUMHU BEILIECTBAMM.
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Pasznen 15. AHaIM3 ¥ OYHCTKA.

NHaukaTopsl U3 TpUPOAHBIX MaTeprasioB. CriocoObl pa3IuveHHs COJICH.

Ilpakmuueckasn yacmyp. IlpuroroBneHue MHANKATOPOB U3 IPUPOIAHOTO CHIPHSI.

Xpomatorpadus U IKCTpaKIKsI. AHAIH3 CMECH COJICH.

Pa3nen 16. [loaroroBka ucciieg0BaTe/bCKOil padoThl M y4acTHe B KOH(epeHIun.

Tema 16.1. Bb10op TeMbI M MOATOTOBKA MCCJIEI0BATEILCKON Pad0ThI.

O06o6menne mpoiaeHHoro Matepuana. Beioop temsl. Lenu u 3anaum paboThI, dTambl pabOTH HAJl
Her. OcoOeHHOCTH HcTIoNb30BaHus MHTepHeT.

Ilpakmuueckasa uacme. [louck u pabota ¢ TUTEPATYPOU IO TEME.

Tema 16.2. [locTaHOBKA 3KCIIEPUMEHTA.

MecTo 1 posib SKCIIEPUMEHTA B UCCIIEIOBATENLCKON paboTe. BeBoIbI 1O padoTe.

Ilpakmuueckan wacme. [IpoBeneHne SKCIIEpUMEHTA U aHAIU3 €r0 PE3yJIbTaTOB.

Tema 16.3. Yuactue B KoH(pepeHIHH.

[TonroroBka JoKIJIaa v Mpe3eHTAIIH.

Ilpakmuueckasn yacms. Yaactue B KoHpepeHuun «[IOMCKy, o6cyxnenre pe3yabTaToB
KOH(MEpEeHIIMH U BBICTYIUICHUN 00y4JaroIuxcsl.

Pa3nen 17. UToroBoe 3ansitue.

UtoroBas nuarnoctuka. [logseaenune utoroB paboThl 3a yueOHBIN roa.BriOop MHAWBHIYaTbHBIX
TEM JJISl U3YYCHHUS JICTOM.

1.4. Ilnanupyemble pe3yJbTaThbl

[lporpamma obOecnieynBaeT  JOCTMDKEHHE  CICIYIOUIMX  PE3YyJIbTaTOB OCBOCHUS
MIPOTPaMMBI JIOTIOJIHUTENILHOTO 00pa30BaHUs:

JInunocrHeIe:

* c(hOpMUPOBAHHOCTh OTBETCTBEHHOT'O OTHOUICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4Jaromuxcs K CaMOPa3BUTUIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBALMHM K OOYYEHHIO M MO3HAHUIO,
BBIOOpY JanbHEHIero oopa3oBanus Ha 0a3e OPUEHTHPOBKH B MHUpPE Mpodeccuid U mpoecCHOHATBHBIX
NPEANOYTeHU, 0CO3HAHHOMY IOCTPOEHUIO HHJIUBUAYaJbHOW 00pa3oBaTeIbHOM TPACKTOPUU C YUETOM
YCTOMUYMBBIX TIO3HABATEILHBIX HHTEPECOB;

* c(hOpMUPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOMIIPAKTHKH;

* c(hOpMUPOBAHHOCTh KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHMM U COTPYIHHUYECTBE CO
CBEPCTHUKAMM, CTapUIMMH M MJAQJAIIUMHU, B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HON, Yy4eOHO-
HCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX JAEATEIbHOCTH;

" yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOH M MUCbMEHHOHN pevr, TOHUMATh
CMBICJI TIOCTaBJIEHHOM 33/1a4M, BEICTPAUBATh apI'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;

" [peICTaBJICHHE O XUMHUYECKOW Hayke Kak cepe 4eIOBEYeCKOW AeATENbHOCTH, 00 dTamax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHALMBUIN3ALINN;

" KPUTHYHOCTh MBINUICHUS, YMEHHE pACIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE BBICKA3BIBAHMS,
OTJIMYaTh TMIIOTE3Y OT(HaKTa;

" KpEaTHMBHOCTh MBINUICHUS, WHUIMATHBA, HAXOJYWBOCTh, AaKTHBHOCTh TIPH  PEIICHUH
HKCHEPUMEHTAIBHBIX 1 pacyeTHbBIX3a1au;

" yYMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YIhTAT YICOHOU MCCIIeI0BATEIbCKONICITETPHOCTH;

" CHOCOOHOCTh K HMOIMOHAIBHOMY BOCHPHUSATHIO XHMHUYECKHMX OOBEKTOB, 3a/ay, pPELIeHHH,
paccyXIeHHil.

MeranpeamerHsie:

" yYMEHHE CaMOCTOATENBHO TUIAHUPOBATh AJbTEPHATHBHBIC IYTH JOCTHKCHHUS IIEJIeH, OCO3HaHHO
BbIOMpaTh Hanbosee 3 PEeKTUBHBIE CIIOCOOBI pelleHUs YUeOHbIX U TTO3HABAaTEeNbHBIX 3a/1a4;

" yYMEHHE OCYIIECTBISATH KOHTPOJb IO pe3yiabTaTy W IO CHOco0y JEHCTBHS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTH HEO0XOIUMBIEKOPPEKTHBHI;

* yMEHHE aJIeKBATHO OIIEHUBATH MPABMIILHOCTH MJIM OMIMOOYHOCTH BBIITOJHEHUS y4eOHOH 3a/1aumn,
e 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOZMOKHOCTH €EPEILICHHS;

" OCO3HAaHHOE BJAJCHHE JIOTHUYECKUMH JCHCTBHSIMU ONpEACICHUS TMOHATUH, 0000IIeHHs,
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YCTaHOBJICHUS aHAJIOTUH, Kiaccu(PUKAIIMY Ha OCHOBE CAMOCTOSITEIILHOTO BEIOOpa OCHOBAHUY U KPUTEPUEB,
YCTaHOBJICHUS POIOBUIOBBIXCBSI3EH;

" YMEHHE YCTAaHABIMBATH MPUUYMHHO-CIIECICTBEHHBIE CBSI3H; CTPOUTH JIOTMUECKOE PACCYXKIECHUE,
YMO3aKIr4YeHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUHN ) UBBIBOIBL;

" yMEHHE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPENICTBA, MOACIH
Y CXEMBI JIJIs pelieHus yueOHBIX U M03HaBaTeIbHbIX3aau;

" yMEHHE OPraHU30BBIBATH YUEOHOE COTPYIHUYECTBO M COBMECTHYIO ACATEIBHOCTD C YUUTEIIEM U
CBEPCTHUKAMHM: OINPEACIATh LT, pacrpeaencHrue (QyHKIUNA U poyied YJaCTHHUKOB, B3aMMOJICUCTBUE U
obme crmocoObl paboThl; ymMeHHEe paboTarh B TpYIIE: HAXOAWTH OOIIee pelIeHHe W pa3periarh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3HMIMNA U yu€Ta MHTEPECOB; CIIyIIaTh MapTHEPA; GOpMyYIHpPOBaTh,
apryMEHTHUPOBaTh U OTCTaWBATh CBOEMHEHHUE;

* cQopMHUPOBAHHOCTh Yy4YeOHOH U  OOIIENOJB30BATEILCKOW KOMIIETEHTHOCTH B  O0OJAcCTH
MCIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHONIOTHH (K T-koMIeTeHTHOCTH);

" [epBOHauYaJIbHbIC MPEJCTABICHUS 00 HAEIX U O METOAAaX XUMHUHU KaK 00 YHHUBEPCAIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOICIMPOBAHUS SIBJICHHUI UITPOIECCOB;

" yMEHHE BHJETh XUMHUYECKYI0 3aJady B KOHTEKCTEe MpOOJIEeMHONW CHUTyalliM B JAPYrUX
JTUCIUTIINHAX, B OKPY>KAIOIICIHKU3HU;

" yMEHHE HaXOJWTh B PA3IUYHBIX HMCTOYHHMKAX HH(MOpMAILNIO, HEOOXOIUMYIO AJis peIlieHus
XUMHYECKHX MPOOJIEeM, W TPEIACTABIATh €€ B TOHATHOW (hopMe; NMPUHUMATh PEIICHHUE B  YCIOBHUSAX
HETIOJTHOM U M30BITOYHOM, TOUHON M BEPOSITHOCTHOHUH(DOpMAINK;

" YMEHHE MOHHMMATh W HUCIOJIb30BATh XMMHYECKHE CPEJCTBA HAIVISIAHOCTU (MOJIETH, YEPTEXKH,
CXEMBI U JIp.) AJIsl WILTIOCTPALUY, HHTEPIPETAlUU,apTyMEHTAIIH;

" yYMEHHUE BBIJBUTATH THIIOTE3bI MPH PEIICHUH YYCOHBIX 3a7a4 M IMOHUMAaTh HEOOXOIUMOCTH HUX
MIPOBEPKU;

" yMEHHE MPUMEHSTh WHIYKTUBHBIE U JACAYKTHUBHBIE CIIOCOOBI PACCYKIIEHUM, BUACTh Pa3IMUHbIC
CTpaTeruu pelieHus3anay;

" TIOHMMaHUE CYIIHOCTU aJITOPUTMUYECKHUX MPEINUCAHUNA U YMEHHE JIEUCTBOBATh B COOTBETCTBUH
C IIPEITI0KEHHBIMATITOPUTMOM;;

" YMEHHE CaMOCTOSITEJIbHO CTaBUTh IIE€NM, BBIOMpATh M CO3/1aBaTh AJITOPUTMBI IS PEIICHUS
y4eOHBIX XUMUYECKUXIIPOOIIEM;

" yMEHHE IUIAHUPOBAaThb M OCYLIECTBIATH JAEATEIbHOCTb, HANpPABIEHHYIO Ha pELIeHHE 3adad
HCCIIEA0BATEIbCKOTOXapaKTepa.

IIpeamerHble:

" yMeHHUEe pPaboTaTh C XHUMHUYECKUM TEKCTOM (CTPYKTYpUpOBaHHE, W3BICYEHHE HEOOXOAUMOM
nH(OpMaIUK), TOYHO U TPAMOTHO BBIpaXXaTh CBOM MBICIIM B YCTHOW M NMUCHMEHHOW pEYH, MPUMEHSA
XUMUYECKYI0  TEPMHUHOJIOTHIO U CUMBOJIMKY, MCIOJIb30BaTh pa3uyHbIe SI3BIKH XUMHH
(cmoBecHBIN,  CHMBOJIMYECKUH, rpapuuecKuii), 000CHOBBIBATh CYKJEHUS, POBOJIUTH Kilaccu(UKaIlHio,
JTIOKa3bIBaTh XUMUUYECKUE YTBEPKACHUS;

" BjaJcHUE 0A30BBIM MOHATUMHBIM aNMapaToM: UMETh MPEACTABICHHUE O XMMHUYECKOM JJIEMEHTE
,BIIaJICHIE CHMBOJIbHBIM SI3bIKOM XUMUH, 3HAHUE XUMUIECKUX(DOPMYIT;

" YMEHHE BBHINIOJHATH pacueTHbe MpeoOpazoBanuss (GopMyl, NPUMEHSTh WX JUISI PEIICHUS
y4eOHBIX XUMUYECKUX 33]1a4 U 33]1a4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIXIIPEAMETAX;

" YMEHHE TOJIb30BaThCA XWMUUYECKHUMH (HOPMYJIaMU M CaMOCTOSTEIBHO COCTABISITH (HOPMYIIBI
3aBUCHMOCTEN MEXy BETUYMHAMU HA OCHOBE 00OOIICHUS YAaCTHBIX CITy4aeB HIKCIIEPUMEHTA;

" yMEHHE pemniaTh 3aJa4d M0 YpaBHEHUSIM U (HopMyiaM , MPUMEHSTH MOJTyYEHHBIE YMEHUS IS
pelieHus 3a/1a4 U3 XUMUHU, CMEXKHBIX TPEAMETOB, IPAKTHKY;

" OBJIAJICHUE CHUCTEMOUN (YHKIIMOHATHHBIX MOHATHH, (PYHKIIMOHAIBHBIM S3BIKOM M CHMBOJIUKOM,
YMEHHE CTPOUTH TpapuKd 3aBUCUMOCTH BEIUYHMH, ONHUCHIBATh HMX CBOWCTBA, HCIOJIb30BaTh
GbyHKIMOHATBHO-TpaUUECKHe TPENCTABICHUS Ul OINWCAaHWS MW aHajdu3a XWMHUYECKHX 3aJad W
peanbHBIX3aBUCUMOCTEN;

" OBJIQJICHHE OCHOBHBIMH CIOCOOAMU TMPEACTaBICHUS W aHaIW3a CTATUCTHYECKHX JaHHbIX;
yMEHHUE MTPOTHO3UPOBATH OTKPHITHE HOBBIXBEIIECTB;

" YMEHHE MPUMEHITh HM3YUYCHHbIC MOHSATHUS, PE3yJIbTAaTbl M METOJbl IMpPU PEIICHUH 3a7ad U3
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Pa3NUYHBIX PA3/eNoB Kypca, B TOM YHCIE 3a/a4, HE CBOAALIMXCS K HEMOCPEICTBEHHOMY NPUMEHEHHUIO
W3BECTHBIXAJTOPUTMOB.

CrpyKkTypa U colep)kaHHe IUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM
IIpOrpaMMbl OCHOBHOI'O OOIIEro o0pa3oBaHMs aJEKBaTHO OTpaxaroT TpeOoBaHus CraHAapTa, HepelaroT
cnenn(uky 06pa3zoBaTeIbHOTO MPOLECCa, COOTBETCTBYIOT BO3PACTHBHIM BOZMOXKHOCTSAM O0YUYaIOIIMXCS.

Pa3nen 2. Komnjiekc opraHu3aiiioHHO-NEeJaroru4ecKux ycJaoBuid
2.1. ®opmbl aTTECTALIUM

- (opmbl oTCiIeKkMBAHUSA U QUKCANINE Pe3yJIbTATOB:

B mpomecce oOyueHHMsT OCYIIECTBISIETCS KOHTPOJIb 32 YPOBHEM 3HAHMW W yMEHHH
oOyJaromuxcs. 3HaHUS ¥ YMECHHSI IPOBEPSIOTCS TOCPEICTBOM BBIITOJIHEHUS 00YyJaIOIIUMUCS TIPAKTHUECKUX
paboT B XMMHUYECKOHW JTaOpaTOpUH, MOATOTOBKH CaMOCTOSITEIIbHBIX MCCIIEI0BATEIBCKUX paboT. YPOBEHb
YCBOCHHS MPOTPAMMHOI0 MaTepHalia OMPEIeIIIeTCs M0 Pe3yIbTaTaM BBITOJHEHHUS MPaKTUIecKuX padot. C
KaXIbIM peOCHKOM OTpabaThIBalOTCS HamOoJiee CIOXKHBIE OSKCIIEPHUMEHTBI, 3]IeCh HE00XOAUMO
BHHUMATEIbHOE, YyTKOE B J0OpPOe OTHOIIEHHE K KaxkaoMmy. Beioupaercs nuddepeHnnpoBaHHbIi MOIX0 K
oOyJarolemMycsi, BCE yIa4yd TIOOUIPSIOTCS, BCE HEIOYEThl TAKTHYHO M MSTKO HUCIPABIISIFOTCA.
KoHTponupyercs KauecTBO BBITIOJHEHUS TPAKTHUECKUX padOT 110 BCEM pasJieiam.

B Tedenue yueOHOTo rofja 00yJaronmecs: y9acTByrOT B XUAMUYCCKHUX OJUMITHAIAX M KOH(PDEPEHIIUSX .

dopmamMH TIOJBEACHHUSI MUTOTOB PabOTBI MOTYT OBITh: OTKPBHITBHIC 3aHSATHsS, TBOpYECKAs 3aIlHTa,
CaMOOIICHKA, KOJUIEKTUBHOE 00CYXKJICHHUE U JIp.

HToroBasi oleHKa OCYIIECTBISETCS B (hOpMe INEMOHCTpAIMU JTYYIINX padOT HA 3aHATHSIX KPYKKa
nepesl OJHOKJIACCHUKAMU M poauTeNssMU. Jlydimme paboThl OTMEYArOTCsl TPaMOTaMH, JAUIUIOMAaMH,
MoIapKaMH.

- opMBI IpeAbSABIICHUS U IEMOHCTPALIMH Pe3yJILTATOB:

" BXOJIHOM KOHTPOJIb — IMPOBOAMTCS B HaJalle OOYYEHHUs, ONpPEIESIsieT YPOBCHb 3HAHWUU pEeOCHKA
(cobecenoBanue ¢ 00yYarOIMMHKCS B HaYalle rojia);

" TEKYIIUH KOHTPOJIb — MPOBOAMTCS HAa KaXJIOM 3aHITHH: aKIEHTUPOBAHUEC BHUMAHUS, IPOCMOTP

palor;

'HpOMeKYTO‘{HBIfI KOHTPOJIb — TMPOBOAUTCA II0 OKOHYAHHMMU HU3IYUYCHHA OTACIBbHBIX TEM.
JMJTAKTHYECKNE UTPbI, TECTOBbIE 3aJJaHNs, BUKTOPHUHBI.

" UITOTOBBI KOHTPOJIb — TIPOBOJUTCS B KOHIIE Y4€OHOTO TONa, OMpENeNsieT YPOBEHb OCBOCHHUS

pOrpaMMBbl (3alKTa HCCIe0BATeIbCKONPAOOTHI, COOECEJOBAHNE B KOHIIETO/A).

B nporpamme ucnomnp3yercst ruOkasi peUTHHIOBasE CUCTEMa OLEHKU JTOCTHXKEHUIN 00ydaroluxcst 1o
OIpeJIeIEHHBIM KPUTEPUSIM:

—BBIITIOJIHEHUEC OHpCI[CJ'IéHHOFO KOJIMYCCTBA HNPAKTUUCCKUX pa60T, KOrga KaxXKaasa HIpaKTH4YCeCKas
paboTa oLleHUBAETCs ONPEIeIEHHBIM KOJIMYECTBOM OAJLIOB;

—IOJIBE€ZICHUE UTOTOB B KOHIIE Ka)KJ0T0 MOTYroAus (SHBaph, Mail);

—CcHCTeMa HarpaXJeHUs U MOOMIPEHHs OOydarolmuxcs, Jydiide oOydarouuecs, HaOpaBLIMe
HanOOoJIbIIIee KOJIMYECTBO OAIJIOB, HATPAXKAAIOTCS TPAMOTAMH U TIPU3aMH;

—OpraHu3aiys KOHTPOJIs 3HaHUI MPOUCXOAUT Ha OCHOBE caMOpe(IeKCHU 00yJaroIerocs.

Pe(i)HeKCI/IH nmoMoract onpecacinTb CTCINCHb JOCTHKCHUA MMOCTaBIEHHOM e, MOPUYUHBI HX
JOCTIDKEHHUSI WM HaoOOpOT, NeHCTBEHHOCTh TEX MJIM HHBIX CIIOCOOOB M METOJIOB, a TaKKe MPOBECTH
CaMOOIICHKY.

2.2. OneHo4YHbIe MaTEePHAJIbI

[Tpu oneHMBaHUM y4eOHBIX TOCTHIKEHHUM ydaluxcs MO JOMOJIHUTENbHON 00I111e00pa3oBaTeIbHOMN
o01epa3BUBaroIlei mporpaMme « XUMHS B ONBITaX»» UCHOIb3YIOTCS:

e JluarHocTWKa YCBOGHHSI Marepuaia, B Tporecce oOydeHus 1o o01eodpa3oBaTeIbHON
oO1mepa3BHUBaroIeil mporpamme «XUMHS B OTIBITAX ).

e llHnuBuayanpHas KapTa yuyeTa pe3yJbTaToB HHTEIJIEKTYAIbHbBIX CIIOCOOHOCTEH.

e llHdopmanmoHHas KapTa ydeTa pe3yabTaToB 0OYyHaIOUIMXCS Y4aCTHsI B MEPONPUATHIX Pa3HOTO
YPOBHIL.

OrneHouHble MaTepuanbl IPOrpaMMbl pa3paboTaHbl C y4eTOM TpeOOBaHMH K CTAPTOBOMY YPOBHIO
OCBOCHHUS y4eOHOro MaTepuaa.
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O:xunaemble pe3yJbTaThl:

O TOJy4yaT TMpPEACTaBIEHWE O CTPOCHHUM aToMa, HOHaX U MOJIEKyJaX, O KiacCUupUKaIUN
HEOPTaHMYECKUX COSAMHEHUN HA KUCIIOThI, OCHOBAHUS M COJIH, 00 aHAJIM3€E U CUHTE3E;

O TpPUOOPETYT OCHOBHBIE HABBIKM IMPAKTUYECKOW pabOThl B J1abopaTopuu, OYAYT BBINOIHSTH
MpOCTeNIINe Tad0paTOpHBIE ONEPALIUH;

O TPOSIBAT MHTEPEC K COBPEMEHHBIM IMpOoOJeMaM XHMHUU M K HCCIEeI0BATENIbCKONW paboTe B 3TOM
Hay4YHOU 00J1aCTH;

O chOopMUPYIOT IIPEJICTABICHHE O KPACOTE XUMUYECKOTO IKCIIEPUMEHTA;

O Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH MPH BBHIMOTHECHUH XHMHUECKOTO IKCIIEPUMEHTA

O CHCTEMaTU3HMPYIOT CBOM 3HaHUS B 00JaCTH XMMUH, CO3AayT HEOOXOAUMYIO 0a3y AJis mepexoaa
K YTIyOIEHHOMY M3YYCHHIO OTICIBHBIX Pa3AeiiOB XUMHUU;

o Oyayr YMETh CaMOCTOSITEJIbHO MPOBOAUTH  DKCIEPUMEHTHI U BECTHU
HCCIIEIOBATEILCKYIO PabOTy B 1ab0OpaTOpuu;

O OCO3HAIOT EIMHCTBO MaTepUaIbHOrO MHpPa HAa OCHOBE XMMHYECKOrO IMOAXOAa K CTPOCHHUIO
BEIIIECTBA;

O OCBOST dKOJIOTUYECKUE ACTIEKTHI BIMSIHHS XUMUHU HA TIOBCEAHEBHYIO KHU3Hb;

O TPHOOPETYT MOTHUBAIIMIO HA JAJIbHEUIIIee H3yICHIE €CTECTBCHHBIX HAYK;

O Haydyarcs CaMOCTOSITEIbHO padOTaTh CO CleUaTbHON XUMUYECKOMN TUTEPaTypoOii;

O TPHOOPETYT HABBIKYU MOJTOTOBKH JOKJIAJI0B U BHICTYIUICHUN Ha KOH(PEPCHIIUSX.

Kpurtepun ypoBHsi 0CBOeHU Y4eOHOI0 MaTepHaJia:

e - BBICOKHI YpPOBeHb — OOYYarOIIMil OCBOWJI TpPAKTHYECKH Bech 00BEM 3Hanuii 100-79%,
MIPEelyCMOTPEHHBIX TPOTrPaMMOii 32 KOHKPETHBIHN MepHO/I;

e - CpeaHMii YPOBEeHDb — y 00yJarOIMUX 00bEM YCBOCHHBIX 3HaHMI cocTaBisieT 80-50%;

e - HHU3KMIi YypoBeHb — oOOyvarommiics oBianen weHee uvem 50% o0béMa 3HaHUH,
IIPEAYCMOTPEHHBIX IPOTPAMMON.

2.3. YcioBus peaju3anuy NporpaMMbl
MarepuajibHO-TexHHMYecKHe ycaoBus. s 3pdexTuBHON peanuzanuu nporpaMMbl HeoOX0AUMA
MaTepuaIbHO-TEXHUYEeCKas Oasa:

1. YueOnpiii kabuner, coorBercTByromuii Tpedosanuam: -CanlluH 2.4.4.3172-14 «CanurapHo-
SMUJIEMHOJIOTHYECKHEe TpeOOBaHUs K YCTPONCTBY, COJEPXKAaHUIO M OpraHu3aluyd pexuMa paboThl
o0Opa30BaTeNbHbIX OpraHu3alui JTOMOJHUTENBHOr0 oOpa3zoBaHus JeTeil» (Temmeparypa 18-21 rpamyc
Llenbcus; BIaxHOCTh Bo3ayxa B mpenenax 40-60 %, wmeOenb, COOTBETCTBYIOLIAs BO3PACTHBIM
ocobeHHoCTsM nierelt 14-15 nert); [nst peanuszanuu nporpaMMbl

* OO6opyaOBaHUE U MaTEPHAIIBL:

" KOMIIBIOTED;

" MEIUAnpOEKTOP.

" CTaHJAPTHBIN HA0Op XMMUYECKUX PEAKTUBOB (KUCIIOTHI, IIET0UYH, OKCH/IBI, COJIN);

" W3MEepUTENbHbIE PUOOPHI;

= crekisHHAs 1 GapdopoBas mocyna;

" METaJUTMYECKUE IITATUBBI;

" HarpeBaTelbHbIE MIPUOOPHI;

" BECHI;

"  MMKPOCKOII.

B kadecTBe AMIAKTHUECKHUX MaTepHAIOB HCIIONB3YIOTCA HANIAgHBIE TocoOusi: Tabnuua
pacTBOpPUMOCTH U mepuoandeckas tadbmuna /[, . MenaeneeBa; KOIJIEKIIMH MOJIE3HBIX UCKOTIAEMBIX, ITOYB,
He(TH, IIKajia TBEPIOCTU U T.II.

B kauecTBe METOAMYECKUX MaTepHaioB MPUMEHSIOTCS Pa3IMYHble MyOIMKAIMU MO XHUMHUHU (CM.
Crnucok nuTeparypbl), METOJMUYECKHX pa3pabOTOK U IUIAHOB KOHCIIEKTOB 3aHATHUH; METOIMYECKHX
YKa3aHUHM U pEKOMEHJAUI K TPAKTUYECKUM 3aHITHSIM.

HNudopmanuonHoe odecrmevyeHne: METOIMYECKHE pPa3padOTKM IO BCEM TeMaM, CIIEHApUU
IIPOBE/ICHUS] MEPOIIPUATUIN, UHTEPHET-UCTOYHUKH, CXEMBI, OIIPOCHBIE U TEXHOJOTHUECKUE KapThI.
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KagpoBoe o0ecneuenne. JlomonmHuTEnpbHYI0  001mIe00pa3oBaTelbHYI0  OOIIEPA3BUBAIOIIYIO
nporpamMmy «XUMHS B OIIBITAX» PEa3yeT YUUTENb XUMUHU ,MMEIOIINI JOTIOIHUTENbHOE 00pa3oBaHue 0
IporpamMMaM MOBBIIICHHS KBaTU(UKAIMK B 00JIaCTH MHKITIO3UBHOTO 00pa30BaHUsI.

2.4. MeTonnueckne MaTepHuaJibl

Mertoauka oOy4yeHMsl mpeanosiaraeT AOCTYHHOCTb H3JlaraeMod HWH(POpMaluu JUisl BO3pacTa
o0yJaroImuxcs, 4YTO JOCTUTAeTCs 3a CYET HAISIIHOCTH M HEPa3phIBHOM CBA3M C MPAKTUYECKUMHU
3aHATUAMH. DOpMBI 3aHATUN ONpPENENSIOTCA HAIPABICHHOCTSAMU IPOrpaMMbl U €€ OCOOEHHOCTSIMH.
[IporpaMma BKJIIOYAET KaK TEOPETUYECKHE M TPAKTUUYECKUE 3aHATUS B y4eOHBIX KaOMHETax, TaK H
HKCKYpPCHOHHBIE BBIXO/Ibl HA TEPPUTOPHUIO YUPEXKIEHUS U CBOEH MECTHOCTH.

®opMbl Opranu3anuu y4edHoro 3anstus. [logaga TeopeTnueckoro MaTepuaia OCyliecTBIsIeTCS
B (hopMe IpoBeeHUs TPAAULIMOHHBIX U KOMOMHUPOBAHHBIX 3aHATHUH, JEKIUI C OHOBPEMEHHBIM IIOKa30M
WUTIOCTPAIMiA, BHICOMATEpHAIIOB, MPE3CHTAIHM, IEMOHCTPAIMOHHBIX OMBITOB. Ilogaua mpakTHUecKoro
MaTepuaja OCYyIIeCTBIseTcss B  (GOpMe HMHIUBUAYAIbHO-TPYNIIOBBIX CAMOCTOSITEIbHBIX  paboT,
MPAKTUYECKUX 3aHITUH.

JUis JOCTHKEHMS! LIeH U 3a]a4 IPOrpaMMBbl IIPeAyCMaTPUBAIOTCS COBPEMEHHbIE N€JarOrH4ecKie U
WH(POPMAIMOHHBIE T€XHOJIOTHH !

* UIPOBbIE TEXHOJOTHH;

* TIPOEKTHasi TEXHOJIOTHS;

* TEXHOJOI'Us MPOOJIEMHOT0 00y4eHus;

* 3II0pOBBECOEPETAOIINE TEXHOJIOTUH;

¢ HKT-TexHomorum;

* TEXHOJIOTHS Pa3BUTHA KPUTHYECKOTO MBIIICHHS,

* TEXHOJOIUs Pa3BUBAIOILET0 00y4EHUS;

* TPYIIOBBIC TEXHOJIOTUH;

* TEXHOJOI'MU YPOBHEBOU AU QepeHmaum.

B nepuon oOy4yenus miist mpoBeeHusl 00pa3oBaTEIbHON NESITEILHOCTH HCIIONB3YIOTCS CIEAYIOIINE
MeTO/bI:

[] oOBSACHUTENBHO-UJUTIOCTPATUBHBIN  (0Os3aTenbHas ~ TeopeTHueckas  4acTh, padbora C
WLTIOCTPATUBHBIMHM MaTepHallaMH, COCTABJICHUE NPAKTHUECKUX 3aJJaHUi);

[ mpo6sieMHBIH (mpobnemMHOe H3JI0KEHHE MaTepuaja NpU HM3yYEeHUU BOIPOCOB 3KOJIOTHUH,
HAy4YHOH 3THKH, IPH aHAJIN3€ NePCIEKTUBHBIX HAlpaBJIEHUI pa3BUTHs HAyKH);

[ mpaxkTuueckuii (00s3aTeabHbIe IPAKTUUECKHUE PA0OTHI Ha KaXK/IOM 3aHITHH);

[ neATeNnbHOCTHBIA (BBEACHHWE  HMHIUBUAYAIbHBIX  3aJlaHUH U CaMOCTOSITENIbHON
paboTHI C IUTEPATypOH, ydacTue 00yJaronuxcs B KOH(PEpEeHIUIX U IKCKYPCHUSIX ).

MeToanyeckue U JTMIAKTHYECKHEe MaTepPHAJIbI:

- METOAMYECKHE Pa3padOTKH MO TEMaM;

- HUINYME HarJsIIHOTO MaTepHala;

- HUINYHE JEMOHCTPAIIMOHHOTO MaTepraa;

- BUICO(DUITBEMBI,

- pa31aTO4YHBIA MaTepua;

- ”H(POPMAIIMOHHbIE KAPTOUKH.

- TUJTAaKTUIECKHAE KapTOYKH.
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KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBAaHUEC

K pado4eil mporpamMme J0NOJHUTEILHON 00111€00pa3oBaTe/IbHOM 001Iepa3BuBaIONIeH MPOrpaMmme
«Xumus B onbiTax» (rpynna 13-17 Jser)

Ne Jara pasn Tema 3ansTus Copnepxanue Konnuect Tun 3anaTus OcHoOBHbIE 3VH, YMK
/11 en BO YacOB MeTOABI U (hOPMEI OYYH
paboTHI,
TEXHOJIOTHH
1 roa o0yuenus (8-9 kiaacceol)
1-2 1 CobecenoBanne ¢ | BrIsscCHeHHME HCXOIHBIX 1 OznakomutenpHO | becena, 3naTh npaswia Th mpu | Metoamdeckue
JieTbMU. BBoIHOE | MpelicTaBieHUi O NpeIMeTe e Mpe3eHTalus HaxO0KIECHUHU B u
3aHsTHE. XMMHUH U 00JIacTH € KaOuHeTe, paboTe ¢ JUJIAKTHYECKHUE
MPUMEHEHHUSL. peakTuBaMu U MaTepHabl.
TexHuKa 6€30MaCHOCTH. HarpeBaTelbHBIMU YuebHo-
3HaKOMCTBO C TPYIIIOH. npudOpaMu,pactiicad | MPaKTHYECKOE
Pacckas o cogepxannn re OObEeTMHEHVISL. obopynoBaHue.
IPOrpaMMBbl IEPBOTO TOAa
o0yuenus. [IpaBuna
MOBENICHUS B IA0OPATOPHU.
TexHrka 6€30MacHOCTH B
paboTe ¢ XMMUYSCKUMHU
peaKkTuBamu,
3NIeKTponpudopamMu u
HarpeBaTelIbHBIMU IPHOOpPaMHU
3-4 2 ITonsTus: aToMm, 3HAKOMCTBO € KOJIJIEKITHEH 2 Kom6unupoBann | IIpaktudeckas 3HaTh onpezeneHne Meroauueckue
MOJIEKYJIa, XUMHUYECKUX BEIIECTB. oe paborta Ba)XKHEHUINX MMOHATUM: | U
3JIEMEHT. ITocTpoenune moneneit MPOCTHIE U CIIOXKHBIE JIUIAKTHYECKHUE
MOJIEKYJ Pa3HBIX BEIECTB. BEIIECTBA, MaTepHabl.
XUMHYECKUH 3JIEMEHT, | YueOHo-
aToM, MOJIEKYJIa. NPaKTHYECKOE
Paznuuate noHsTHS o0opynoBaHue

«BEILIECTBO» U «TEJION,
«IPOCTOE BEILECTBOY
H «XUMHYECKUH
SJIEMEHTY». Y METh




HU3roraBJInuBaTh
MOICIIN MOJICKYIJI.

5-6 duznyeckue u O3HaKkoMIIEHHE C Nzyuenue HoBoro | IIpaktudeckas Habnronats, Meronuueckue
XUMHUYECKHE (hUBHYECKUMHU 1 XUMHYECKIMU MaTepuana u pabora. aHaJIM3UPOBATH u
SIBIICHUSL. ABIeHUAMU. V3ydeHne MIEPBUYHOE ¢buznueckue u TUIAKTHYECKUE
peaKuyu ropeHmsl. 3aKpeIICHAE XMMHYECKUE MaTepHabl.
H3rorosiieHHe cBeUU U3 HOBBIX 3HAHWM. SIBJICHUSL. Y METh YuebHo-
napaduHa WM MbLIA. OTIINYATh XUMHYECKUE | IIPAKTHYECKOE
Anxumus («30J0TON TOXKIB» U peaknuu oT o0opyznoBaHue
IHUPUTHL). bu3nyecKux sABICHUIL.
3HaTh yCIOBUS
BO3HUKHOBEHMS U
MIpeKpaLIeHUS
TOPEHMSL.
7-8 Uuctsle BemecTBa | [IpuponHeie cMecu — BO3AYX, N3yuenue Hooro | Ilpaktuueckas 3HaTh onpeesicHue Meroaunueckue
U CMECH. He(Th, MUHEpaIbl. U3yueHne MaTepuaia u pabora. MOHSTUH «YHCTOE u
Paznenenne KOJUTEKLIUH. MIEPBUYHOE BEIIECTBO» U «CMECHY. | AUJAKTUYECKHE
cMeceH. [IpaBuna paboThI ¢ Becami. 3aKpeIrICHuE YmMeTs paboTath ¢ MaTepHUabl.
B3BsemuBanue, HOBBIX 3HAHUM. BecaMu. 3HaTh METObl | YueOHo-
MIPUTOTOBJIEHNE CMecer paszeneHus cMecei: MIPAKTHYECKOE
MeTaJljia 1 HeMeTaJua. OTCTauBaHUE, o0opynoBaHue
Paznenenue cmeceit. ¢bunbpTpOBaHHE,
OumncTKa BEIIECTB, BbITIApUBaHUE. Y METh
MePEeKPUCTAITH3AIIHSL. BBIJIETISITH YUCTOE
BEIIECTBO U3 CMECH,
ohopMITSITH
pe3yibTaThl PabOTHI.
9- 3akoH Xumuueckasi peakius Kak N3yuenue HoBoro | IlpakTuueckas YMeHue Meroaunueckue
10 COXPAaHEHUs OTpakCHHE 3aKOHa MaTepuana u pabora. XapaKTepU30BaTh u
Macchl COXpaHEHHUs MacChl. MIEPBUYHOE 3aKOH TUTaKTHYECKUE
[IpuroroBnenue cmecu 3aKperieHne COXpaHEHHUS MacChl MaTepuabl.
Jlemepn. HOBBIX 3HAHHH. BEILECTB, YuebHo-
MTOHUMATh €TO MPAKTHYECKOE
CYIITHOCTh ¥ 3HaU€HUEe | 00Opya0BaHHE

JUTSL HaITUCaHUS
YpaBHEHUH peakLHi.
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11- ITonsTue o N3yuenne u HaOMOICHHE Nzyuyenune HOBOTO | Teopermueckoe 3HaTh NpU3HAKA Mertoandeckue
12 XUMHYECKOM MPU3HAKOB XUMHYECKUX Marepuana u 3aHATHE, XUMHYECKUX PEakuil. | u
B3aUMOJICHCTBUH | PEaKIIH. MIEPBUYHOE Mpe3eHTanus, JTUIAKTHUECKHUE
BEIIECTB. 3aKpeIieHne JIEMOHCTPALIMOHH MaTepHarbl.
HOBBIX 3HAHMM. bIE OIIBITHIL. Y4ebHo-
NPaKTHYECKOe
o0opyioBaHUe
13 TIpuniune XUMHUYECKUE YpaBHEHUS. KomoOunuposann | becema, omnpoc, YMeTh nucath, YuTaTh | MeToaudeckue
rpaduIeCcKOTO IIpoBenenue mpoctermmx oe TEOPETUYECKOE YPaBHEHUS PEAKUUH U | U
oToOpaxeHus OTIBITOB, BBISIBICHHE U 3aHsTHE, XapaKTepH30BaTh UX. JTUIAKTHYECKHUE
peaknuii OTrcaHue 0COOCHHOCTEH NIpe3eHTALHNs], MaTepHaJIbl.
MPOTEKAHUS PA3TUIHBIX JIEMOHCTPAIMOHH Y4eOHo-
peaxuui. BI€ OIIBITHI. NPaKTHYECKOE
o0opyioBaHHUE
14- CoBpeMeHHOE 3HaKOMCTBO C COBPEMEHHBIM N3yuenue HoBoro | Teopernueckoe 3HaTh COBPEMEHHOE Meroaunueckue
15 nmaboparopHoe n1abopaTOPHBIM Marepuana u 3aHATHE, nmabopaTopHoe u
obopynoBaHue. 000pyJOBaHUEM. MIEPBUYHOE IIpe3eHTalusl. o0opynoBaHue U JUJIAKTHYECKHUE
3aKpCIIJICHUC MMPUHIUIILI €0 MaTcpualbl.
HOBBIX 3HAHH. paboTHL Y4eOHo-
NPaKTHYECKOE
o0opyioBaHUE
16 PazButue xumun. | OnbiTel ¢ CO2 u O2. TexHuka N3yuenue HoBoro | Teopernueckoe 3unare Th npu pabore | Meroanueckue
Ombithr [Ik. 0e3o01macHOCTH TIpU padoTe ¢ Marepuana u 3aHSTHE, C Tazamu. YMeTh u
HpI/ICTJ'H/I, razamMmu. TNIEPBUYHOC Impe3CcHTauus-, IMPOBOJUTH OIBITHI C JUJAKTUYCCKUEC
K.-B. llleene. 3aKpeTIeHre nemoHcTpammonH | CO2 u O2. MaTepHaIb.
HOBBIX 3HAHUM. BI€ ONBITHI. Y4eOHo-
MIPAKTHYECKOE
obopymoBaHue
17- Bonopon, IToHsiTHE YUCTOTHI rasa. Kom6unupoBann | IIpaktudeckas 3HaTh onpezeneHne Meroauueckue
20 KHCIIOPOJ] H I'pemyumnii ra3. [ImotHOCTH oe paborta MOHSTHS «IJIOTHOCTb | U
aMMHaK. rasa. ra3a», yMeTb H3MEPSITh | TUJIaKTHYECKUE
[Tomyuenue Bogopo/a, TJIOTHOCTB Ta3a. MaTepuabl.
KHCJIOpOJia U aMMHUaKa. YMeTs nonyyaThb YuebHo-
W3mMepeHue MI0THOCTH rasza. BOAOPOA, KHCIOPOJ, MIPAKTHYECKOE
aMMUaK " obopymoBaHue

pacro3HaBaTh
nx.YMeHue
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XapaKTepr30BaTh

CBOMCTBA,
MpUMEHEHUE
KHCIIOPOJIa, OOBSICHATH
CYLIHOCTb
KpPYroBOpOTa €ro B
pUpoJe.
21- Hcrtopus xumuu. | Mctopus Tpanchopmarmm N3yuenue HoBoro | Teoperuueckoe 3HaTh OCHOBHEIE Metonuueckue
24 Jrarsl B MIPEJICTaBICHUH YIEHBIX O Marepuaia u 3aHATHE, OTKPBITHS A. u
M3yYEHUH ra30B U | CTPYKTYpPE Ta3000pa3HbIX MEPBUYHOE Mpe3eHTanusl. JlaByaspe u I JTUIAKTHYECKHUE
pacTBOpOB. BEIIECTB U TEOPUHU PACTBOPOB. 3aKpericHue Kasenaumia, /1. MaTepHarbl.
M3yuenue cocraBa Bo3ayxa. HOBBIX 3HAHUH. Pezepdopmaa, Teopun YuebHO-
Otkpeitus [. Pesepdopaa, A. pactBopos C. MIPAKTHYECKOE
JlaByasbe u I'. KaBenauia. Appennyca u /1. U. o0opynoBaHue
PazButue Teopuu ropeHusl. Mengeneena.
OrnpoBepKeHUEe TEOPUU
¢norucrona. Teopun
pactBopoB C. Appenuyca u Jl.
W. Mengeneena.
25- IonsTus: TBEpasie, )KUIKNE, KomOunupoBann | IIpakTuueckast YMeTs onpenensiTh Mertonuueckue
26 pacTBOp H ra3000pa3HbIe PaCTBOPBHI. oe. paborta PacTBOPBI, UX BUJIBI u
pacTBOpeHHE Hacplmennslii pactBop. (HachIIIEHHBIC U JUIAKTHYCCKHUE
HenaceimenHsiii pacTBop. HEHACHILIICHHBIE), MaTepHabl.
IlepechleHHBIN pacTBOP. pacTBOPUMOCTb YyeOHo-
PactBopuMoCTS. BEIIECTB, a TaK NPaKTHYECKOE
IIpuroToBieHue pacTBOPOB. KEHCIO0Ib30BaTh o0opynoBaHue
o0opynoBaHue u
PEaKTHUBBI, PACUETHBIE
3a7auyl I NOJTy4eHUs
pacTBopa coJu ¢
3alaHHOMN
KOHIIEHTpanue.
27- Kpucranist. Kpucranmuszamnus us KomOunupoBann | Ilpaktuueckast YMeTh BeIpalIuBaTh Meronuueckue
28 MEPECHIIIEHHBIX PACTBOPOB. oe paborta MOHOKPHUCTAJLIBI U3 u
BeipamnBanue HACBIMIEHHBIX OUIaKTHYECKUE
MOHOKPHUCTAJIJIOB U3 pacTBOpOB. MaTepHabl.
HACBHIILIEHHOTO PacTBOpa. YuebHo-
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[lonmy4yeHue u 3apucoBKa IPaKTHYECKOE
KPHUCTAJIIOB pa3HOil (POPMBIL. o0opyzioBaHHE
29- [Iénoun u PacTBOpBI lIETOYEN U KUCIIOT. 3 KomOunupoBann | [Ipaktuueckas YmeTh Metoanueckue
31 KHCIIOTBI. Bopa B pusuke, xumun u oe. pabora XapaKTepu30BaTh u
oumomoruw. IIpupogHsie CBOWCTBA 1IeJI0Ueh U JIUJTAKTHYECKHE
OCMOTHYECKHE SIBICHHUSL. KHCJIOT, BBIPAXKaTh UX | MaTepUaIbl.
Ycrpanenue KECTKOCTU BOABIL. B Tpaduueckoi YuebHo-
OneKkTposnThl. J{uccommanms. dbopme. 3HaTH MIPaKTHIECKOE
CIOCOOBI YCTpaHeHUsT | 00opyI0oBaHHE
XKECTKOCTH BOJIBI.
32- Conu. MHoroo6pasue coneit. Conu 2 KomOunupoBann | IIpaktuueckast YMeTs Ha3bIBaTh cony, | Meroanueckue
33 BOKPYT HAC, HX PEAKIINH. oe paborta HX KIacCUHUIUPOBATh | U
Kpacora xumuueckux 0 Pa3HBIM JUIAKTHYCCKHUE
peaxuui. MpU3HAKaM, MaTepHabl.
Kpucramnmzamnus coneit u3 3HATh CIOCOOBI X Y4eOHo-
JKEJIATHHOBBIX IIEHOK. MOJy4YeHusl. YMeThb NPaKTHYECKOE
HCIIOJIb30BaTh o0opymoBaHue
J1a00paToOpHOE
obopynoBaHue u
PEaKTHUBBI JJIst
KpHUCTAITH3aluU
coJelt u3
KEJaTHHOBBIX IJIEHOK.
34 XuMUs BOKPYT IIpuHIMIBl AeiCTBUS 2 Komb6unupoBann | Teoperudeckoe 3HaTh MPUHIUIIBI Meroauueckue
Hac. (eliepBepKOB, XUMUYECKUX oe 3aHATHE, JIercTBus U
[Ipa3nauunas 3MeH, IPaKOHOB, XJIOMYIIEK. Ipe3eHTanus, (eiiepBepKoB, JIUIAaKTHYECKHUE
XUMHUSI. ®DoKyCHl, OCHOBaHHBIC Ha JEMOHCTPALIMOHH | XMMUYECKHUX 3MEH, MaTepHabl.
M3MEHEHUH LIBETa pacTBOpa bI€ OTIBITHI JPaKOHOB, XJIOMyIIEK. | YuyeOHO-
NPY XUMHUYECKON PEaKIHH. NPaKTHYECKOe
obopymoBaHue
2-0 ii rog o6yuenus (10 -11 kaacer)
1 MerTtanisl 1 UxX Mertanisl B Tabiune 1 Nzyuenne HoBoro | Teoperndeckoe YmeTs Meronuueckue
COCJIMHEHUSI — MenneneeBa. CtpoeHne atoma MaTepuana u 3aHsTHE, XapaKTepr30BaTh u
CTOMKHE U Ha MPUMEpPEe aToMa MeTaa. MIEPBUYHOC MIpe3eHTaIus, CTPOCHHUE aToMa JIUJIAKTHYECKHUE
AKTUBHBIE, Dusnyeckre 1 XUMHYECKHE 3aKpeIieHue JEeMOHCTPALIMOHH | MeTaula, pu3ndyeckue | MaTepualbl.
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TBEPABIC H CBOMCTBA METAJIIOB. HOBBIX 3HAHHH. BIE OIIBITHI. Y XUMUYECKHE Yy4ebHo-
MSTKHE, CBOICTBAa METAJLIOB. IPaKTHYECKOE
JIparolieHHbIE. o0opyaoBaHHe
2-4 9 Mertamst CBoiicTBa, CTpOCHUE aTOMA. KomOunupoBann | IIpakTuueckast 3HaTh CBOMCTBA U Mertonuueckue
OCHOBHBIX Tpymi. | OmbITel ¢ Sn u Al oe pabora CTPOCHHE aTOMOB u
METaJUIOB OCHOBHBIX JUIAKTHYECKHUE
rpymm. YMeTb MaTepHarbl.
HCIIONb30BaTh Yy4ebHo-
nabopatopHoe IPaKTHYECKOE
o0opynoBaHue U o0opynoBaHue
PEaKTHUBBI JJIst
IIPOBEIEHHSI OIIBITOB C
Snu Al
35 9 Meransl Menb, cepedpo, 30J10TO, ITHUHK. KomOunupoBann | Teoperudeckoe 3HaTh CBOICTBA U Koncnekr
no6o4HbIxX rpynn | CBOMCTBa, CTPOSHHE aTOMA. oe 3aHATHE, CTPOCHHUE aTOMOB 3aHATHAL.
Kakue metanisl ects B 1amIiie Ipe3eHTanusl. Meau, cepedpa,
HakanuBanus (W, Mo, N). 30J10Ta, IUHKA.
JparoiieHHblE METAIIBI.
Brinenenue Au u Ag.
«Kaccues mypirypy».
BeIpamyBanue
MOHOKpUCTa/I0B Cu.
«epeBbsi» [lapanensca u
HOmmrepa.
6 10 | l'anpBanmueckue | Uctopus otkpeitus. [loHsTHE N3yuenue HoBoro | Teopernueckoe 3HaTh MPUHIUIIBI Meroauueckue
3JIEMEHTHI o ranbBanuke. CocTaB u MaTepuaia u 3aHATHE, paloThI Pa3IUIHBIX U
NPUHLIMITEL PaOOTHI MEPBUYHOE Mpe3eHTanus 3JIEMEHTOB ITUTAHUSI. JIUIAaKTHYECKHUE
raJbBAaHUYECKUX DJIEMEHTOB. 3aKperieHne MaTepuabl.
N3yuenue cocraBa u HOBBIX 3HAHHH. Yy4ebHo-
NpUHIMIIA pabOThI Pa3InUHBIX NPaKTHYECKOe
3JIEMEHTOB NMUTAHUSL. o0opyoBaHHe
7 10 | VYerpoiictBo OmnbIThI ¢ 6aTapeikamu. Komb6unupoBann | Teoperudeckoe 3HaTh yCTPOUCTBO Meroauueckue
Oarapeliku oe 3aHsTHE, OarapedKu ¥ NpUHIMI | U
MIpe3eHTALHNA, e€ paboTHlI. JIUIAaKTHYECKHIE
JIEMOHCTPAIMOHH MaTepuabl.
bI€ OTIBITHI YuebHo-
NPaKTHYECKOe
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obopymoBaHue

8-9 10 | Kopposus [IpuurHBI U TOCACACTBUS 2 KomOunupoBann | IIpaktudeckas 3HaTh MPUYUHBL, MeTtoauueckue
METAJIOB. KOPPO3WHU METAJUIOB. 3aluTa oe pabora MOCJIEACTBUS U u
3ammra oT OT KOPPO3UH. CHOCOOBI 3aIIUTHI OT JTUIAKTHYECKHUE
KOppO3uu OmnbITHI 10 U3YYEHHIO KOppO3HUH. MaTepHabl.
KOPPO3UHU METAJIOB U 3aIlUTHI Yy4ebHo-
OT HEE. MPaKTUYECKOE
o0opynoBaHue
10 10 | Ocobennoctu 2Keneszo Bokpyr Hac. Ctemnenun 1 KomOunupoann | Teopermueckoe YMeThb onpeneisiTh Mertoandeckue
xKelnesa v oKHcIeHus xenesa. [lonstue oe 3aHsTHE, TIOHSATHE u
COCIMHEHUH MarHeTH3Ma. Mpe3eHTanus, «MarHeTu3M», 3HaTh JIUIAKTHYECKHUE
Kernesa. . KauecTBennsle peakiuu Ha JEMOHCTPALMOHH | KauyeCTBEHHbIE MaTepHabl.
Marueruzm HOHBI kene3a. ONbIThI, bI€ OIBITHIL. pEeaKIU Ha HOHBI Y4eOHo-
JEMOHCTPHPYIOLIHE xKeresa. NPaKTHYECKOE
MarHeTH3M. o0opynoBaHue
11- 10 | Peakmum Oco0eHHOCTH cOeTMHEHUI 2 KomOunanpoBann | IIpaktudeckas 3HaTh 0COOCHHOCTH Meronnueckue
12 COEJIMHEHU JKenes3a U UX peaxiuii. oe pabora COEIMHEHUH Kerne3a, u
Kenesa. OMNBITHI 1O MOTYYSHUIO YMETh MOJIb30BaThCs TUJIAKTHYECKHUE
Xumuueckas Pa3sHOLBETHBIX COCIMHEHUIM 1a00paTOpHBIM MaTepHabl.
pamyra Kenesa. 00opymOBaHUEM H Y4eOHo-
Xumuueckast pagyra u peakTUBaMH st NPaKTHYECKOE
XUMHYECKUN CBETO(OP. MOITyYeHUS obopynoBaHue
Pa3HOLBETHBIX
COEMHEHMI Kenesa.
13- 11 | Cepau dpochop — | Coennnenus S u P. 2 Nzyuenne HoBoro | [IpakTrueckast 3HaTh ONpeieieHue MeTtoaunyeckue
14 TUIINYHbIE XUMHUYECKHE CBOWCTBA MaTepuaia u pabora TOHSATHS U
NPEeACTaBUTEIH coeauHeHui S u P. MEPBUYHOE «QIJIOTPONHA», YMETh | JUIAKTHUYECKHE
HEMETAIJIOB Annorponus. 3aKpericHne XapakTepr30BaTh MaTepHabl.
OKuCIUTETHHO- HOBBIX 3HAHUH. XUMUYECKHE CBOMCTBA | YueOHO-
BOCCTaHOBHUTEJIbHbBIE CBOMCTBA COEIMHEHUH cephl U NPaKTHYECKOE
coeMHeHwM cepbl U hochopa. dochopa. o0opyoBaHue
@DeliepBEpKU KakK IIPUMED
TUIMYHON OKUCIIUTEIHHO-
BOCCTaHOBHUTEJIBHOMN pEaKLIUH.
15- 11 | l'ayoreHsr. Hcropust oTKpbITHS 2 Kom6unanpoBann | IIpaktudeckas 3HaTh UCTOPHIO Meroauueckue
16 CxojcTBO M HEKOTOPBIX TaJIOTE€HOB. oe paborta OTKDBITHS TAJIOTEHOB, | U
pasnnuus ["ayoreHsl — onacHbIe U YMETb POBOJUTH JMJTAKTHYECKHUE
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nosesHsle. Yem naxuer mope? OIIBITHI 10 MOJYYEHUIO | MaTepUaIbl.
3adem opraHuzmy Homa? TaJIOTCHOB. YuebHO-
OMNBITHI IO TMOTYYEHUIO NPaKTHYECKOe
TaJIOTEHOB. o0opyaoBaHue
17- 11 | OxucnuTeasHO- OBP. KomOunuposann | IIpakrmdeckas YMeTh IPUMEHSATH Mertoandeckue
18 BOCCTaHOBHUTEJIbH | BrIBeneHue msaTeH u oe pabota OKHUCIIUTEIBHO- U
bl PEAKIIH B MOJy4eHHE KPACOK. BOCCTaHOBHUTEJIHHEIC JTUIAKTHYECKUE
OBITY U B XUMHUYECKHE BYJIKAHBI. peaxknuu B OBITY. MaTepHabl.
nmabopaTopuu YuebHO-
NPaKTHYECKOe
o0opyioBaHUE
19 12 | MHuoroobpasue Kombma Jlnzeranra. KomOunupoann | Teopermueckoe YMeTs ocymiecTBisATs | Mertoandeckue
Heopraundeckux | [IpoBeneHue crnoXxHON Len oe. 3aHATHE, LeTb XUMUYECKUX U
XUMHAYECKHX XUMHAYECKHX PEaKIUH IS Npe3eHTaLus peaxumii Ist TUJIAKTHYECKHUE
BEILIECTB U noiy4eHus koien Jluzeranra. MOJYyYEHUS KOJIeLl MaTepHabl.
peakiuit JInzeranra.
20- 12 | Okcunst Heopranngeckuii cuntes. KomOunupoBann | IIpakTuueckast YMeTh NpUMEHSTh Mertonuueckue
21 METAaJIOB U I'eneTnveckas CBsI3b oe pabora noHATHS «OKCUABI, u
HEMETaJIJIOB HEOPraHMYEeCKUX COCTUHEHHM. «Knaccugpukanusy, JUIAKTHYCCKHUE
Ilony4enue u cBoMCTBa «HomeHknatypa» B MaTepHabl.
OKCHJIOB. pelIeHAN yIpaXHeHHH | YueOHo-
U XapaKTepU30BaTh NPaKTHYECKOE
CBOWCTBAa OCHOBHBIX U | 000pyZIOBaHKE
KHCJIOTHBIX OKCHJIOB.
YMeTb UCIoNb30BaTh
nmaboparopHoe
obopymoBaHue u
PEaKTHUBBI ISt
MOJYYEHUS U
W3y4YCHHS CBOHCTB
OKCHJIOB.
22 114 | Muoroo6pa3zue Hed1b, HEdTsIHBIE MIEHKH. Komb6unupoBann | Teoperudeckoe 3HaTh MpaBuia Mertonuueckue
COCIMHEHUH Pazpymienue mi€Hok. oe 3aHsTHE, MPUPOAONOIB30BAHUS, | U
yriepoaa [loBepxHOCTHOE HATSHKEHUE. Mpe3eHTanus, YMETh IPUMEHS T JIUIAaKTHYECKHIE
Bomnpock! 3arpsizHeHus JEMOHCTPAIMOHH | MOJyYeHHBIE 3HAHUS MaTepHabl.
OKpY>KalolIeH cpeibl. bI€ OTIBITHI Ha MpaKTHKE. YuebHo-
OnpepenexHue MPaKTUYECKOE
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TaJIOT €HOTPOU3BOTHBIX.
T'openue caxapa. [TpoaykThl
MUTAHUS.

obopymoBaHue

23- 14 Moromue Mpeuia. CHHTETHYECKHE 2 KomOunupoBann | [Ipaktudeckas 3HATL TEXHOJIOTHUIO Metoauueckue
24 BEIIECTBA MOIOIITHE BEIICCTRA. oe pabora M3TOTOBJICHHS MBIJIA. u
Wsrorosnenue mMpuia JUIAKTHYECKHUE
MaTepHarbl.
Yy4ebHo-
IPaKTHYECKOE
o0opyoBaHue
25- 14 | Kpaxman u CrpoeHue, cocTas, 2 KomOunupoBann | IIpaktuueckast 3HaTh CTPOECHMUE, Mertonuueckue
26 [JIF0KO03a UCHoab30BaHue. L[BeTHBIC oe paborta COCTaB U u
peakuuu. OnpeaeneHne HCTIOJIb30BaHHE JUIAKTHYCCKHUE
rioko3bl. Cepebpenue. YII€BOAOB. Y METh MaTepHabl.
KauecTtBenHsle peakuuu Ha MPOBOJIUTH U Y4eOHo-
Kpaxmail U IJII0KO3Y. 3aIlUChIBATh NPaKTHYECKOE
KaueCTBCHHBIC o0opymoBaHue
peaKiuu Ha Kpaxmai 1
TJIIOKO3Y.
27 14 | Oprannyeckue benku, kupBI, yriIeBOIHI, 1 KomOunanpoBann | Teoperudeckoe YMeTh HaOMr01aTh, Meromuueckue
BEIICCTBA B (hepmMeHTHI, TOPMOHBI, oe 3aHsTHE, aHaJM3MPOBATH u
npupoze BUTAMUHBI Y IPOIYKTHI Ipe3eHTanus, XMMUYECKUE PEaKIMU. | IUAAKTUYECKUE
ux npespauienuil. [Ipocteie JEMOHCTPALMOHH | 3HATh MPOIYKTHI MaTepHabl.
OTIBITHI C OPTaHHYECKUMHU BI€ OITBITHI npeBpaiieHnit 0enkoB, | Y4eOHo-
BEIICCTBAMH. KHUPOB, YTIIEBOJIOB, NPaKTHYECKOE
YMETh 3aIUChIBATh o0opynoBaHHe
COOTBETCTBYIOIINE
YpaBHEHUS PEaKLUi.
28- 15 | MuaukaTopsl. WNHaukaTopsl U3 NPpUPOIHBIX 2 N3yuenue HoBoro | IIpakTuueckas 3HaTh ONpeAeIeHHs Meroauueckue
29 Ilonyuenue u MmatepuaioB. CrocoObl MaTepuana u pabora MOHSTHSA u
U3y4YeHne pas3InveHus colei. MEPBUYHOC «UHJIUKATOP», YMETh JUJIAKTHYECKHUE
CBOWCTB [TpuroToBieHne WHIUKATOPOB 3aKpericHne MPUTOTOBUTH MaTepHabl.
U3 IPUPOIHOTO CHIPHS. HOBBIX 3HaHUH. WH/IUKATOP U3 YuebHo-
MPUPOAHOTO CHIPHAL. NPaKTHYECKOe
obopymoBaHue
30- 15 | CrocoOsr Xpomarorpadus u 2 Kom6unanpoBann | IIpaktudeckas 3HaTh CYITHOCTH Mertonnueckue
31 oOHapyXeHHus 9KCTPAKIMsL. AHAJIN3 CMECU oe pabora Xxpomotorpaduu u u
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KaTHOHOB U COJIEH. SKCTpaKLUMH. Y METh JUJAKTHYECKHE
AHUOHOB. aHAJIM3UPOBATh CMECH | MAaTEPHAIBL.
L{BeTHBIE COJIEH, UCITIOJIB30BATh Y4eOHo-
peakuuu. AHau3 naboparopHoe NPaKTHYECKOe
cMecH coet obopymoBaHue u obopynoBaHue
PEaKTHUBBI ISt
MPOBEIEHHSI IBETHBIX
peaKIUid.
32- 16 | Beibop TeMsl u O0600meHne IpoHICHHOTO Kombunuposann | becema, ompoc, 3HATb CTPYKTYPY Mertoandeckue
33 MOJITOTOBKA Matepuana. Beioop Temsl. oe MIPE3CHTAIINS. HCCJICIOBATEIBCKON u
uccnenosarensek | Llenu u 3amaum paboThl, aTanbl paboTbl. YMeTh JTUIAKTHYECKHUE
oi paboTHI HaxT HEH. CTaBUTb LIEJIb U MaTepUabl.
PaGotsr Oco0EHHOCTH HCITOJIb30BaHUS OTIPECIIATE 3a1a4U
ITocTaHoBKa WHTepHeT. paboThl. YMeTh
SKCIIEPUMEHTA . [lonck u pabota ¢ OCYIIECTBIISATH IOMCK
JUTEPATYPOU IO TEME. HEO0XOIMMO#
WHPOPMAIIUH.
34 16 | Yuactue B VYyacTue B KoHQEpeHIH , KonnextusHo- Kondepennus CoBepIeHCTBOBATh Mertonuueckue
KOH(EPEHIINU oOcyxaeHne pe3yIbTaToB TPyIIoOBOE HaBBIKHU ITyOJIUIHOTO u
KOH(I)CpCH]_[I/II/I u BLICTYHHCHI/II‘/'I 3aHATHEC BBICTYIIIICHHS. JUJAKTUYCCKUEC
00yJaronmxcsl. MaTepHUabl.
Y4eOHo-
MIPAKTHYECKOE
obopymoBaHue
35 17 | Urorosoe Hrorosas quarHocruka. Kontponbsnas Omnpoc, Osnanenue HaBblkaMu | KoHcmeKT ypoka
3aHITHE [TonBenenwe ntoroB pabOTHI pabota TECTHUPOBAHHE. KOHTPOJIA U OLIEHKH

3a yaeOHbIi Toa. Beibop
WHIUBUIYaTbHBIX TEM IS
U3YYCHHS JICTOM.

cBOCH ACATCIIBHOCTH.
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