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Pa3nea 1. KoMmniiekc 0CHOBHBIX XapaKTepHuCTHK 00pa3oBaHust

1.1. ITosicHuTEIBLHAS 3aNIHCKA

JlononHuTenbHass o0mieo0pa3oBaTeibHas MporpaMMa COCTaBJieHa Ha OCHOBE HOPMATHUBHBIX
JIOKyMEHTOB:

o @enepanbubiii 3akoH P® ot 29.12.2012 r. Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoii
denepanuny;

e [lpuka3 Munucrepcta obpa3zoBanus u Hayku Poccuiickoit @eneparmu ot 09.11.2018 r. Ne 196
«O6 yrBepxaenun Ilopsinka opraHuzallMii W OCYIIECTBJICHHS OOpa30BAaTENbHOW JEATEIBHOCTH IO
JIOTIOJTHUTEIILHBIM 00111e00pa30BaTeIbHBIM IPOTPaAMMaMy;

e [locraHoBienue I'maBHOro rocy1apcTBEHHOro caHuTapHoro Bpada Poccuiickoit denepauun ot
04.07.2014r. Ne 41 «O6 yrBepxknennn CanlluH 2.4.4.3172-14 «CaHUTapHO-3MIUIEMHUOIOTHIECKHE
TpeOOBaHUS K YCTPOUCTBY, COJEPKAHUIO U OpraHU3alUU peKuMa paboTsl 00pa30BaTEIbHBIX OpraHU3aun
JOTIOJTHUTETILHOTO 00pa30BaHus AeTeiy;

e Pacnopsokenue IlpasBurensctBa Poccuiickoit ®enepanuu ot 04.09.2014 Ne 1726-p «OO0
yrBepkaAcHNH KoHIenuu pa3BUTHS JOTIOTHUTEIFHOTO 00pa30BaHus ASTEi»

e Pacnopsokenue IlpaButensctBa Poccuiickoir ®@enepamuu ot 24 ampens 2015 r. N 729-p,
«Pa3paboTka mpeyIoKeHU 0 CPOKaxX peaiu3alliy JOTOTHUTEIHHBIX O0IIEPA3BUBAIOIIUX MPOTPAMM))

e Pacnopsoxkenne Munucrepctsa Ilpocsemenns Poccuiickoit @enepaunn ot 12.01.2021 N P-6 «
O0 yTBEep)KIEHUU METOJMYECKUX PEKOMEHJAlMil Mo COo3JaHul0 W (PYHKUMOHHPOBAHUIO B
0011e00pa30BaTeNbHBIX OPraHU3AIMUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MallblX TOpoJax,
LEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTHUYECKONW HAIPaBIEHHOCTI.

[Iporpamma Hayka B onbITax v 3kcnepuMeHTax MoayJib « XUMHUA SBISIETCA
MOAU(UITUPOBAHHOM.

HanpaBijieHHOCTb IPOrpaMMBbI — €CTECTBEHHOHAYYHAs.

YpoBeHb 0CBOCHHUS IPOrPAMMBbl — CTAPTOBBIN.

AKTYyaJIbHOCTB IIPOrPaMMBbl.

XuMHsT — HaydHas JAUCUMIUIMHA, pPAa3BUBAIOLAs YMEHUE JIOTMYECKH MBICIHTh, BUIETh
KOJMYECTBEHHYIO CTOPOHY IpeameTa (BEIIecTBa) U SIBICHWM, JieNlaTh BBIBOJABI W 0OOOIICHUS.
Oco0OeHHOCTBhIO [TaHHOW MPOrpaMMBI SBISETCS TO, YTO B HEHl OCYIIECTBISETCS MPOIEAeBTHUECKAs
MOJArOTOBKA JUIsl M3Y4YEHHUS XUMHUHM B TEPCIEKTUBE HA IOBBILIEHHOM WIH YIIyOJIEHHOM YPOBHSX,
BO3MO>XHOCTh TTO3HAKOMUTHCS C BBOJHBIMU pa3/ieJlaMH; 00ydaroluecs, KOTOPbIe MPOsSBUIN MOBBIIICHHBIN
UHTEpEC K TEM WIM UHBIM TEMaM, MOTYT INpHU IMOMOIIY HHIUBUAYaIbHOW y4yeOHO-MCCIEN0BATEIbCKON
paboThI 03HAKOMHTBCS C MATEPUAIOM, KOTOPBIM BOOOIIE HE N3YyYaeTcsl B IKOJIBHOM MporpaMMe.

[IporpaMMy OT/IMYa€T U JCTETUYECKUN AacCMeKT, Ype3BbIYAHO BaXXHBIH A1 (OPMUPOBAHUSA
MHTEJUIEKTYaJIbHOIO MOTEHIMAA 00YJaOLINXCs, Pa3BUTHUS UX MO3HABATEIbHBIX HHTEPECOB U TBOPUYECKOU
aKTUBHOCTH, TIOCKOJIbKY I'PaMOTHO IOCTABJIEHHbIE XMMHUYECKHE IKCIIEPUMEHTHI MOT'YT OBITh OLIEHEHBI U C
3cTeTH4ecKoil Touku 3peHus. OO 3TOM roBOpPAT, HAapUMEpP, UCTOPUUECKUE HA3BAHUS SKCIIEPUMEHTOB:
«aepeso IOnuTepay, «30510TOM 10KIb», «Tpo3a B MIPOOUPKEY, «3UMHUMN caly», «BYJIKaH Ha CToje» U T. 1.B
COZIEP’KaHUM TIPOTrPaMMbl OTPaXKEHA HCTOPUSI XMUMUM M OMOrpadMu BENUKHX YUYEHBIX, C JEATEIbHOCTBHIO
KOTOPBIX CBSI3aHbI T€ WIM WHBIE OTKPHITHUSA. Ha 3aHATHSX HIMPOKO HCHONB3YEeTCS HaIJIAHBIA Marepual,
BO3MOYKHOCTH HOBBIX WH(OPMAIIMOHHBIX  TEXHOJOTHMM M TEXHUYECKHX CpPEACTB OOYYeHHs B IIOKasze
(parMeHTOB UCTOPUM CTAHOBJICHUS M pa3BUTHUA XUMUU Kak Hayku. ConepikaHue 3aHSATUN HAlpaBiIeHO Ha
OCBOECHUE XUMHUUYECKON TEPMHUHOJIOIMHU, KOTOPAsi UCIOJB3YETCs AJIs PELICHUs 3aHUMATENIbHBIX 3a/1a4, KOTOpbIE
BIIOCJIEJICTBUU TOMOIYT pedsitaM NpUHUMAaTh y4acTHE B WUrpax, KOHKypcax, onummuanax. JlaHHbI Kypc
OCYIIECTBISIET Y4eOHO-TIPAKTHYECKOE 3HAKOMCTBO CO MHOTMMH pa3/iellaMM  XUMHH, YIOBJIETBOPSET
MO3HABATEJbHBIA MHTEpEC K MpobjieMaM JIaHHOM TOYHOW HayKH, pa3BUBAET KPYros3op, yrIyOsseT 3HaHHS B
JTAHHOM Hay4YHOM TUCLUIUIMHE.

HoBu3Ha 3axitouaercss B TOM, YTO MHOTHE BOMNPOCHl XMUMHUU HEPA3PHIBHO CBS3aHbl C (U3UKOMH,
Ouosiorueit u HKOJIOTue, 1 0Opa30BaHHOMY YEJIOBEKY, 4YeM Obl OH HE 3aHUMAJICA B OyAyIleM, IOJIEe3HO UX
3HaTh. [loaTOMy B JaHHOW 0Opa3oBaTeabHONW MporpaMMe peanu3yeTcsi CHHTEeTHYeCKMil MOaXod K
€CTeCTBEHHOHAYYHOMY 0Opa30BaHMIO, KOTOPBIN MO3BOJISET, C OJHON CTOPOHBI, COPMUPOBATH LIEITOCTHOE
MpeJICTaBICHUE O MUpE, a, C APYroi CTOPOHBI, OOJIETYUTh MOHUMAHHUE CJIOKHBIX XUMUYECKUX MTPOOIIEM.
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Ileparoruveckas nesecoodpa3zHocTb. Kak U3BeCTHO, XUMHSI CUMTAETCS B IIKOJIE OJTHUM M3 CaMbIX
CJIOXHBIX TMPEAMETOB U BBI3bIBAET Y MHOTUX IIKOJIHHUKOB HETOTIOHUMAHUE U HETIPUATHE C IEPBOTO rojia
oOydeHwusl.

Cpenu npu4MH TaKOTO BOCTIPUSTHUS MPEAMETa MOKHO Ha3BaTh HEOMPaBAAHHO OOJIBIION 00bEM U
AKJIEKTUYHOCTH y4eOHOTO MaTepHuaa B IIKOJbHBIX MIPOTPaMMaXx, a TaKKe HEJOCTATOUHYIO
MOTHBHPOBAHHOCTH JI€TE€H K U3YUCHUIO XUMUHU.

Kpome Toro, B mociennue roasl HaOMIOAETCS COKpAIIEHUE YacoB, OTBOJUMBIX Ha XUMHIO. [laneko
HE JUIs BCeX JeTed XUMHsS cTaHeT Oynyuieil mpodeccueil, modToMy HMHTEpec K MpeIMeTy MajaeT, Kak
TOJIEKO BO3HUKAIOT CIIO)KHOCTH B TIOHUMAHUM TE€X WJIM UHBIX TEM, TPYIHOCTH B PEIICHUH 3a/1a4, POOIEMBI
IpyU MpoBeneHUU JabopatopHbiX padoT. IIIKONBHUKM YacTO CUMTAIOT, YTO XUMHUYECKas TEOpPHUS CyXa H
3aIyTaHa.

CoBepuieHHo uHasg mo3unus ¢opMmupyeTcss y peOEHKa TpH BO3HUKHOBEHHUU COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YUYEHUHU IIPEIMETA.

Jlannast oOpa3oBareibHasl MporpaMma OpPUEHTHPOBaHA HAa TO, YTOOBI MHTEPEC K XMMHU BO3HUK U
3akpenuics Ojaronapsi UCIOJIb30BAHUIO B OOYUYEHUHU MCCIIEOBATEIbCKOrO MOAX0/a, IpU KOTOPOM JIETU
MOCTUTAIOT TMPEIMET XUMHUHM 4epe3 COOCTBeHHOe ydeOHoe wucclieoBaHue. Takoil MOAXO0J TMO3BOJSET
00y4JarIUMCs HE TOJIBKO OCBOWUTH TIOHATUWHBINA anmapar U 3allOMHUTh HEKOTOPBIE Ba)KHBIC (PAKTBI, HO U
MOJIYYUTh HABBIKW IMPOBEJIEHUS CAMOCTOSATEIBHOIO HMCCIEIOBaHUS, KOTOPhIE MOTYT OBITH IOJIE3HBI IS
MOCJIENYIONIEH caMopeain3alluu B JII000W JIpyroil o0iacTu y4eOHOUM U B OyayrieM mpodecCHOHAIbHON
JIeATEIIbHOCTH.

Hcxons w3 Takoro mojaxonaa, B LEHTP OOy4YeHHs MO JAaHHOM NPOrpamMMe CTaBsITCS pPa3BUTHE
€CTECTBEHHOHAYYHOT'O MHUPOBO33PEHUSI U OBJIAJCHUE HCCIEAOBAHUEM KaK METOJIOM HAay4HOrO MO3HAHHUS.
[TooToMy Ha 3aHATHUSAX OOJIBIIOE BHUMAHHWE OTBOJMUTCS MPAKTHUYECKUM padOTaM pa3HBIX BUIOB, MPUUYEM
3HAYUTENILHOE BpeMsl YIENIeTCs MPOBEICHUIO CAMOCTOATEIbHBIX HCCIEIOBAHUN MO BBHIOPAHHBIM TEMaM.
HacpimenHocTs HayanpbHOTO TEPHOJA W3YYCHHS XHUMHH JIEMOHCTPAIIMOHHBIMH OIBITAMHU CTUMYJIUPYET
MHTEPEC K XUMUU U KEJIaHUE U3y4yaTh 3Ty HAYKY.

[Iporpamma BEICTpO€Ha Tak, YTO B JaJbHEHIIEM BHUMaHWE JCTEH Ha 3aHATHUSAX HANPABICHO Ha
BBHITIOJTHEHHUE OTbITA, U3y4eHHE, HAONIOJCHNE U (PUKCAIMIO €r0 Pe3yJIbTaTOB BO BCEX MOJIPOOHOCTAX. B
ATOM CJIydae MpUEMbI U JEHCTBUS BOCTIPUHUMAIOTCSI OOYJIArOITUMHUCS HE KaK BOJIMIEOHBIC MAaHUTTYJISIINN, a
KaK 3aHUMaTellbHas HEeOOXOIUMOCTh, 06€3 KOTOpOH HEBO3MOXKHO OCYIIECTBUTH CTOJb MPHUBJICKATECIbHBIC
JUJIST HUX XUMHUYECKHE TIPEBPAICHUS.

OTJMYUTETbHOIE O0CO0EHHOCTHIO MPOrpaMMbl SIBISIETCST TO, 4YTO JaHHas 0OpazoBaTelbHAS
IporpaMMa MMEeT €CTECTBEHHOHAYYHYIO HAIpPaBJIEHHOCTb C 3JIEMEHTAMHU XYyJ0’K€CTBEHHO-3CTETHUECKON
HaIPaBJIEHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPUYECKMMHU acCNEKTaMH CTAHOBJIEHUS W Pa3BUTHS XUMUU, a
TaK)K€ Pa3BUBAET MOCPEICTBOM MpPEAMETa XMMHUHU ICTETHUECKOE BOCHIPUATHE OKPY)KAIOIIEr0 MHpA, YTO
UrPAaeT BaXXHYIO pPOJIb B TMOBBIIIEHUM BHYTPEHHEW MOTHBAllUM K OCBOCHHMIO 3TOr0 MpeaMeTa u
dhopMHUpOBaHHUH OOIICH KYJbTYphl 00yJaIOIIUXCSI.

Anpecar mporpammbl. [Iporpamma opueHTHpoBaHa Ha Bo3pact oOydarommxcst 13-17 mer. Jlns
0o0ydeHHsT TPUHUMAIOTCS BCE JKENAIOIINE, YTO JAaeT BO3MOXKHOCTh 3aHUMAThCS C Pa3HOOOPa3HBIMU
KaTeropusiMU JETei: ogapeHHBIMU, AETbMHU U3 TPYII COLMAIBHOTO PUCKA, JETBMU U3 CEMEW C HU3KUM
COITMATbHO-PKOHOMUYECKUM cTaTycoM, a Takxke netu ¢ OB3. Ilpu pa3paboTke mgaHHOW MpoTrpaMMBbI
VUUTHIBAIUCH BO3PACTHBIE MICUXOJIOTHYECKHEe OCOOEHHOCTU JETeH MaHHOTO BO3pacra, MCUXO(U3NUecKue
0COOCHHOCTH pa3BUTHS B 00pa3oBaTeIbHbIC MOTpeOHOCTH AeTeit ¢ OB3.

@opMma o0y4eHHMs] — OYHAs, ayJUTOPHBIC, BHEAYIUTOPHBIE (PKCKYpCUH, MPAKTUYECKUE PabOTHI),
TEOPETUYECKHUE U MPAKTUUYECKHUE 3aHSITHS.

dopMa opraHu3anuu 3aHATHii. B nporpamme 3pheKTUBHO COUETAIOTCS UHIUBUAYATbHBIE,
IPYNIOBbIE U KOJIEKTUBHBIE (POPMBI PAOOTHI.

O0beM U CPOK OCBOEHHUSI MPOrPaMMbl, Pe:KUM 3aHATHH. [Ipog0IKUTETHPHOCTS yUeOHOTO ro1a —
36 y4eOHBIX HeIenb, Harpy3ka 2 dYaca B Heaento (Bcero 68 4yacoB B Toj). 3aHATHS TMPOBOIATCS C
MMOCTOSIHHOW CMEHOM JEATEIIBHOCTH.

[Ipoucxoaut yrayOsieHHE MOJYYCHHBIX 3HAHUNA MO XMUMHH C aKIIEHTOM Ha MOJyueHHE HaBBIKOB
CaMOCTOSITENIbHON ~ HccieoBaTesbcko  paboTel. dopma 3aHATHI  IpelycMaTpUBAaeT COYETaHUE
TEOPETUYECKOM YacTH C MOCIEAYIONeld MPaKTUIECKONW MPOBEPKOM M 3aKpEIUICHHEM MOMyUYEHHBIX 3HAHUN
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nyTEM MPOBEICHUS PA3IIMYHBIX OINBITOB HA 0a3¢ XMMUYECKOH J1TaOOpaTOPHH.
Cpoxk peanuszaiuu nporpamMmmsl- 1 ro.

1.2. Ilesu ¥ 3a1a4M MPOrPaMMbI

Hear mnporpaMmbl - O0O0y4YeHHE TPAKTHUYECKOH XUMHH, pPA3BUTHE ECTECTBCHHOHAYYHOTO
MHPOBO33PCHHUS W JIMYHOCTHOW MOTHMBAIIMM K TO3HAHHUIO Yepe3 HCCIEAOBATENIbCKYIO IEATECILHOCTh B
MPOIIECCe N3YUSHUS XUMUMU.

3agauu:

Oolyuawmmue:

e 1aTh TpelcTaBiIcHHEe 00 OCHOBHBIX TMOHSATHUSAX HEOPraHWYEeCKOW XHMHUU — aTroMaX, MOHax H
MOJIEKYJIax; O KiacCU(UKAIIUU HEOPTaHUIECKUX COCTMHEHUI Ha KMCJIOThI, OCHOBAHUS U COJIH;

e O0OyYUTH OCHOBAM MPAKTUICCKON XUMHUH: aHAIU3Y i CHHTE3Y;

® HAYYUTHh NPUHIUIIAM U METOJIMKE MMPOBEICHUS UCCIIEIOBATEILCKON PadOTHI;

e 00yuuTh paboTe C XUMUYECKUMH pEaKTUBAMU M MpHOOpaMH, MTPOBEACHUIO MPOCTEUIINX
71a00paTOPHBIX ONEpallii: HATPEB, MIEPETOHKA, SKCTPAKIHs, GUIBTPOBAHUE, B3BSIIMBAHHUC HUT.].;

® O03HAKOMHTH C MPOUCXOKICHHEM U PA3BUTUEM XHWMHUH, UCTOPUEH MPOUCXOKICHUS XUMHUUIECCKUX
CHMBOJIOB, TEPMHHOB, TTOHSATHI;

® I[I03HAKOMHTH CO CTAPUHHBIMH IKCIIEPUMEHTAMU;

® HAYYNTh CAMOCTOSTEIHLHO HAMEYATh 3a/1a4y, CTABUTH IKCIIEPUMEHT U OOBSCHSATH €r0 Pe3yJIbTaT.

® TIOJrOTOBUTH K H3yUYEHUIO XMMHH HA TIOBBIIIICHHOM WJIN YIITYOJIEHHOM yYpPOBHE.

Pa3zBuBaromue:

® pa3BUTH HAOIIOAATEILHOCTD U UCCIICIOBATEILCKAN HHTEPEC K IPUPOIHBIM SBICHHSIM;

® pa3BUTH Y O0yUYAIONIUXCS HHTEPEC K MO3HAHUIO, K TPOBEICHUIO CAMOCTOSITEIHBIX UCCIICIOBAHMIA;

® Da3BUTh AKKYPAaTHOCTb, BHUMATEIBHOCTh, CTPOTOCTh B COOIOJICHIH TPEOOBAHUN TEXHUKU
0e30I1aCHOCTH;

e BBIPA0OTATH MIEPBOHAYAIHLHBIC HABBIKU PA0OTHI CO CICIIMAILHON JINTEPATYPOIA;

e chopMHUPOBATH U Pa3BUTH MOJOKUTEIFHYI0 MOTUBALIMIO K JATbHEUIIIEMY U3YICHUIO
€CTECTBEHHBIX HAYK;

® pa3BUTH IO3HABATEIHHYIO U TBOPUYECKYIO aKTUBHOCT;

® Da3BUTh 3CTETUYECKOE BOCTIPUATHE CTPYKTYPHI, (POPMYII XHMHUECKHUX IJIEMEHTOB, Pe3yJabTaTa
COOCTBEHHOH JCSATEILHOCTH.

BocnurartesbHbIe:

® BOCIIUTaTh KOJUICKTUBH3M;

® BOCMHTAThH MPABUIBHBIN MMOAX0/ K OpraHU3AIUU CBOETO JJO0CYTa;

® BOCIIUTATh YOEKIEHHOCTH B TTI03HABAEMOCTH OKPY>KAIOIIET0 MUPa U HEOOXOIMMOCTH
9KOJIOTHYECKH TPaMOTHOT'O OTHOIIICHUS K Cpe/ie OOUTaHusI.

1.3. Coaepxxanue nporpaMmbl

B ocHOBy mporpamMMbl TMOJNOXKEH pa3BUBAOIIMNA NpuHIUN o0yueHus. Cojep:kaHue MPOrpaMMbl
COOTBETCTBYET LIEJISIM U 3a/1a4aM, U3JI0KEHHBIM B IMOSCHUTEJILHON 3aIKCKE.

JlanHast mporpaMma CIIY>KAT OCHOBOWM Ui JalIbHEHIIEr0o BCECTOPOHHETO pa3BUTHUS, B KOTOPOM
00yJaromuiicss CaMOCTOSTEIbHO MPHUOOpETAaeT 3HAaHUS, a IMEeAaror OCYIIECTBISET MOTHBHPOBAHHOE
yhpaBieHHe ero 00yueHreM (OpraHu30BbIBAET, KOOPAUHUPYET, KOHCYJIBTUPYET)

ConeprkaHue mporpaMMbl OTPAKEHO B yU€OHO-TEMaTHYECKOM TUIAHE.

VY4eOHO-TEMAaTUYECKUHN TUIaH

Ne n/m Ha3BaHue pa3ne/ioB U TeM KoanuyecTBo yacos ®opMbI aTTECTALNH
Teopus |IIpakTuka Bcero

[E=Y
-
N

1 Beenenue B nporpammy
2 [TpeameT xumun 4 4 8

'Y CTHBII o1poc




3 XVMMHYECKHE PEAKIUU 2 1 3

4 CoBpemeHHoe IlabopaTopHOE 1 1 2 TectupoBanue
000pyI0BaHUE

5 Pabora c razammu 2 3 5

6 VcTtopust XUMHH. 1 3 4 TectupoBanue
JTarbl B U3y4SHUH ra30B U PAaCTBOPOB

7 Pabota ¢ pactBopamu. Bona 4 5 9

3 Xumust  Bokpyr Hac. [Ipasnnuunas)l - 1 Y cTHBIN onpoc
XUMUS

9 MeTailisl ¥ UX COEIUHEHUS 3 2 5

10 DNIEKTPOXUMMUS 3 1 4

11 Keneszo. CBoiicTBa xenesa 1 3 4

12 Hewmeranibl 2 5 7

13 ['eHeTHUECKas CBSI3b HEOPTraHUYECKUX |2 1 3
COeIMHEHNN

14 Muoroobpasue opraHuveckux/4 2 6
COEMHECHUI

15 AHaM3 ¥ OYKMCTKA BEIIECTB 2 2 4

16 [lonroToBka nccie0BaTenbcKom|l 2 3
paboThI U
ydacTue B KOHQEpeHInn

17 Hrorosoe 3aHsTHE 1 - 1 TectupoBanue
HToro 34 68

1.4 Copep:kaHue TeM NPOrpambl

Paznen 1. Beenenue.

Tema 1.1. CobecegoBanue ¢ nerbmMu. BBognoe 3ansitue.

BrrsicHeHHe UCXOIHBIX IPECTaBICHUN O MPeIMETe XUMHH U 00JIacTH € MPUMEHEHHUS.

TexHnuka 6e30macHOCTH. 3HAKOMCTBO € TpyMmoid. Pacckas o comepkaHuu MporpamMMbl IIEPBOTO TOa
oOyuenus. [IpaBuna nosenenus B 1abopaTopuu.

Ilpakmuueckaa uacmsp. Texnuka O€30mMaCHOCTH B paboTe C XUMHUYSCKUMH PEaKTHBAMHU,
ANIEKTPONpUOOpaMu M HarpeBaTeIbHBIMU IPUOOPAMHU.

Pazpen 2. Ilpeamer xummuu.

Tema 2.1. IlonsiTHA: aATOM, MOJIEKYJIA, 3JIEMEHT.

[ITapocTepxHeBass Mojenb MoJIeKynbl. BemectBa BOKpyr Hac. BO3HUKHOBEHHE U Pa3BUTHE
TEOpEeTUYECKUX MpecTaBieHui o BemecTBe. CTuxun ApucroTens U aromuctuka Jlemokputa. PazBurue
aTOMHUCTUYECKUX MpenactaBieHuil B Tpynax P. boiina m JIx. JlanpToHa. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTB.

Ilpakmuueckaa uacmp. 3HAKOMCTBO C KOJUIEKIMEH XUMHUYeCKuX BemiecTB. [locTpoenue mojeneit
MOJIEKYJ Pa3HbIX BEIIECTB.

Tema 2.2. Pusnveckue U XUMHYECKHUE SIBJCHUS.

SBnenus pusmdeckue u xumuueckue. [ 'openue ceun. M3yuenue peakiyu ropeHusl.

Ilpakmuueckaa uwacms. IlnaBnenne napaduna. M3roroBieHue cBeun U3 mapaduHa WIH MbLIA.
Anxumus («30J0TOH T0XKIb» U TUPHUTHI).

Tema 2.3. Uuctble BeliecTBa M CMECH.

[Tpuponusie cMecu — Bo3ayX, HeTh, MUHEpaNbl. M3yueHne KOJUIeKITHIA.

Ilpakmuueckasa uacme. [IpaBuna paboTsl ¢ Becamu. B3pemmBanue, MpuroToBIeHUE CMeceit
MeTajula U HeMeTaslia.

Pa3nenenue cmecei.

OuncTKa BELIECTB, MEPEKPUCTATUTN3ALINSA.

Ilpakmuueckaa uacmp. ONBITHI TIO pa3ICIICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEHHS MACCHI.

XuMHUuecKasi peakius Kak OTpaKeHHE 3aKOHA COXPAaHEHHUS MacCHI.
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Ilpakmuueckaa wacms. IIpurorosnenue cmecu Jlemepu.

Paznen 3. Xumnueckue peakumu.

Tema 3.1. I[lonsiTe 0 XMMHUYECKOM B3aUMO/IeiicTBUM BellecTB. [[pr3Haku XUMHUECKUX
peakuuii. HabmroqeHne npu3HakoB XMMHUYECKON peaKIHH.

Tema 3.2. [IpuHIunsI rpagu4eckoro oTodpakeHus peakuuii. XMMHUUECKUE yPaBHEHUS.

Ilpakmuueckan wacmep. IlpoBeieHre MPOCTEHIINX OIBITOB, BBIABICHHUE M ONMUCaHUE OCOOEHHOCTEN
IIPOTEKAHUS Pa3IMYHbIX PEAKIIHI.

Pa3znea 4. CoBpeMeHHOe J1a00paTOpHOE 000pYy/10BaHKeE.

[Mpuniuner  paboTel  000PYAOBAaHHMS XUMHUYECKOW J1a00paTopuu: MAarHUTHBIE MEINAIKH, BECHI
MeXaHH4YeCKHe 1a00paTopHbIe, TOPCUOHHBIE, aHATUTUYECKUE; BBITSDKHOM 1Kkad; MydenbHast neys.

Ilpakmuueckaa uyacmp. Vicnonp3oBaHue oOOpyIOBaHUS AJi MPOBEJIEHUS J1a0OpaTOPHBIX padoT.
Pabora ¢ nenTpudyroii, MUKpOCKOIOM, MarHUTHOWMEIIAIKOH.

Pa3nen 5. Padora ¢ razamu.

Tema 5.1. Pazputne xumuu. Onbithl k. [lpuctiau, K.-B. [leeJte.

«JlecHoM Ta3» U CrIOCOOBI «YITYUIICHUS» BO3TyXa.

Ilpakmuueckan wacmsp. OnbiTel ¢ CO, u O,. TexHuka 6e30nacHOCTH IpU padoTe ¢ ra3amu.

Tema 5.2. Bonopona, kucjaopoa, aMMuak.

[lonsiTue unctotel raza. I'pemyunii ra3. [InotHocTs rasza.

Ilpakmuueckaa wacme. Ilonydenue BoO1Opo1a, KUCIOPOJa U aMMHUakKa. M3mepenue mioTHOCTH rasa.

Pazgen 6. Uctopusi XumMuuU. ITanbl B U3yYEeHUH Ta30B U PACTBOPOB.

HcTopus Tpancopmaiuu npeacTaBiIeHUN YUYEHBIX O CTPYKTYpE Ia3000pa3HbIX BEIIECTB U TEOPHUU
pacTBOpoB. M3ydenue coctraBa Bo3ayxa. Otkpeitus [l. Pesepdopna, A. JlaByazse u I'. Kaenmguma.
Pa3zButne teopun ropenus. Onposepkenue teopun Quioructona. Teopun pactBopoB C. Appenuyca u /.
H. Menneneena.

Pa3zpnen 7. Pabora ¢ pactBopamu. Boaa.

Tema 7.1. IlonsiTHS pacTBOP HPaCTBOPEHHE.

TBEpupble, xkunkue, raaooopasHbie pacTBopbl. HacklmeHHbli pacTBop. HeHachlmeHHbIH pacTBop.
IlepeceiieHHbIi pacTBOp. PacTBOPUMOCTS.

Ilpakmuueckasn yacms. IlpurotoBneHue  pacTBOPOB U3  KHUJAKOIO CTEKJa

«Heopranudeckuii Jiec — 3araJOuHbli U IPEKPACHBIN.

Tema 7.2. Kpucrauisbl.

Kpucrannuzanus u3 nNepechleHHbIX PACTBOPOB.

Ilpakmuueckan wacme. BripanyBaHrie MOHOKPUCTAJJIOB U3 HACBIIIEHHOT'O PacTBOPA.

[Tony4yaeM u pucyem KpUCTaUIbl pa3HON (YOPMBI.

Tema 7.3. I1[é/1094 U KMCJIOTHI.

PacTtBopsl mienoyeit u kucinor. Boga B ¢usuke, xumuu u O6uonoruu. IIpupogHbsie ocMOTHYECKHUE
SIBJIICHUSL.

Ilpakmuueckan wacmp. Y CTpaHEHHUE )KECTKOCTH BOABI. DINEKTPOJIUTHL. Jluccormanus.

Tema 7.4. Coan.

MHuoroo6pasue coneil. Conu BOKpyr Hac, ux peakuuu. Kpacora XuMH4ecKuX peakiuii.

Ilpakmuueckaa wacmyp. Kprucramimzanus coyieil U3 KeJIaTHHOBBIX IUIEHOK.

Pasnen 8. Xummus Bokpyr Hac. Ilpazpnnynas xumus.

[Tpunnumne! nefcTBus GpelepBepKkoB, XUMHUUECKUX 3MEH, IPAaKOHOB, XJIOMYIIIEK.

Ilpakmuueckaa ywacmo. XuMuueckue 3Meu U ApakoHbl. DOKyChl, OCHOBaHHbIE HA U3MEHEHUU 1[BETA
pacTBopa npu XUuMU4ecKol peakunu. PeiiepBepku. MbUIbHBIE TY3bIPH, O YEM OHM MOTYT paccKa3artb?

Pasznen 9. Mera/uiibl U HX COeIMHEHUS.

Tema 9.1. Meta/iibl U HX COeJMHEHHMS] — CTOWKHMEe M AKTHBHbIE, TBEépAble W MMATrKHE,
JAparoueHHbIe.

Mertainnsl B Tabnune MenneneeBa. CTpoeHre aToMa Ha IpUMeEpe aToMa MeTaslia.

Ilpakmuueckaa uwacmp. PU3N4eCKUE U XUMHUYECKUE CBOMCTBA METAJUIOB.

Tema 9.2. MeTrajuibl 0CHOBHBIX I'PYIIIL.

CgoiicTBa, CTpOCHUE aTOMA.

Ilpakmuueckan wacmsp. OnbiTe ¢ Sn u Al


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

Tema 9.3. MeTa/uiIbl NO00YHBIX I'PYIII.

Mens, cepedpo, 30510T0, IuHK. CBOICTBA, CTPOCHUE aTOMA.

Ilpakmuueckaa yacmp. Kakue metamibl ecth B Jlamrne HakanuBanus (W, Mo, N). JlparomeHusie
Metaiuibl. Beienenne Au u Ag. «KaccueB nypnyp». BeipammuBanue moHokpuctaioB Cu. «/lepeBbsi»
[Tapauensca u FOnurepa.

Pazgea 10. daekrpoxumus.

Tema 10.1. N'asbBaHU4YECKHE 3J1€MEHTHI.

Uctopust otkpeitus. Ilonstue o ranpBanuke. CocTaB M NPUHIMIBI padOThl TallbBAHUYECKUX
AJIEMEHTOB.

Ilpakmuueckan wacme. VI3ydenue coctaBa u NpUHIUIA paOOThl PA3TUYHBIX HJIEMEHTOB MUTAHUS.

Tema 10.2. YcrpoiicTBo 0aTapeiikm.

Pasnosxenue Boabl Ha BOJOPOA U KUCIOPO/I.

Ilpakmuueckana wacmp. OnbITH ¢ OaTapeiiKaMu.

Tema 10.3. Koppo3usi MeTass1oB. 3aliuTa 0T KOPPO3UH.

[IpuuuHEl U HOCAEACTBUS KOPPO3UH METAJIOB. 3aIlMTa OT KOPPO3UHU.

Ilpakmuueckaa ywacmp. ONBITHI 10 U3YYCHUIO KOPPO3UH METAIIJIOB M 3aLIUTHI OT HEE.

Pasnea 11. /Kese3o. CBoiicTBa keJie3a.

Tema 11.1. OcobeHHOCTH KeJie3a M cOeIMHEeH U xkesie3a. MaraeTusm.

Kenesnsrii Bex. JKene3o Bokpyr Hac. CTeneHn OKUCIIeHUs xene3a. [lonsaTrne MaruetTusma.

IlIpakmuueckana uwacms. KadecTBeHHBIE peaklMd Ha HMOHBI Jkene3a. [lomydyenwe nupodopHOro
xeinesa. ObIThI, JEMOHCTPUPYIOIINE MarHETU3M.

Tema 11.2. Peakunu coeqnHeHni xesie3a. XUMHUYeCKas paayra.

OcobeHHOCTH COeAMHEHUH Kelle3a U UX PEaKIUu.

IlIpakmuueckaa yacmp. ONBITHI 110 TIOJYUYEHUIO PA3HOLBETHBIX COCIMHEHUH JKEIe3a.

XuMHuUuecKasi paayra U XuMUYECKHA CBETO(Op.

Pa3zpen 12. Hemerasisbl.

Tema 12.1. Cepa u ¢pocop — TUIINYHBIE MPeICTABUTEIH HEMETAJIOB.

Coenunennus S u P. Xumnueckue cBoiicTBa coennHenuii S u P.Amutotponus.

OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA cOeIMHEHUH cephl U hochopa.

Ilpakmuueckaa uacme. ODeliepBepKkd Kak  IPUMEP TUIUYHOU OKUCIUTEIBHO-
BOCCTaHOBUTEIbHONPEAKIINN.

Tema 12.2. I'asorensl. CxoacTBa M pa3jinyus.

HcTopust OTKPBITHS HEKOTOPHIX TaJIOTEHOB. ['aloTeHBI — OMMacHbIE U ToJIe3HbIe. YeM maxHeT Mope?
3aueM opraHusmy Hoa?

Ilpakmuueckaa wacmp. ONBITHI IO NOTYYEHHUIO TAJIOT€HOB.

Tema 12.3. OkHCINTENTbHO-BOCCTAHOBUTEIbHbIE peaKuu B ObITY H B J1abopatopuu. OBP.

Ilpakmuueckaa ywacmp. BeiBeIeHNE ITATEH U NOJIyYeHUE KPACOK. XMMUYECKHUE BYJIKAHBI.

Pa3znen 13. 'eneTn4yeckas CBA3b HEOPraHUYECKUX COEANHEHMIA.

Tema 13.1. MHorooopa3ue HeOpraHM4YeCKUX XUMHUYECKHX BellleCTB U peaKIuii.

Koubna JIuzeranra.

Ilpaxkmuueckan yacme. 1IpoBeieHUE CI0KHON LIENMU XUMUYECKUX PEAKIMI JJIsl TOJTYYEHUS KOJIeI]
JInseranra.

Tema 13.2. OkcuabI METAJIOB 1 HEMETAJJIOB.

Heoprannueckuii cunres. I'eHeTdecKas CBsA3b HECOPraHUIECKUX COCTMHEHUM.

Ilpakmuueckaa wacmyp. [lonydeHue u CBOMCTBa OKCUIOB.

Pasnen 14. MHoroo0pa3ue opraHu4ecKHUX COeIMHEHUI.

Tema 14.1. Muoroo0pa3ue coequHeHHH yriepojaa.

Hedtb, HedTsabIe mn€HKH. Pa3zpymenue minéHok. [loBepxHOCTHOE HaTshHKeHNE. Bompocs!
3arps3HEHUS] OKPYXKAIOLEN CPEbl.

Ilpakmuueckana yacmp. OnpenenceHue rajJoreHoNnpOU3BOIHBIX.

l'openune caxapa.llponykTel nuTaHus.

Tema 14.2. Mowmue BeunecTsa.

Mpbuia. CUHTETHUECKHE MOIOLIUE BEUIECTBA.



Ilpakmuueckaa padoma. VI3roToBIIEHNE MBLIA.

Tema 14.3. KpaxmaJ u rjokKo3a.

CrpoeHue, cocras, ucnosp3oBanue. L{petHole peakuuu. Onpenenenue rioko3sl. CepedpeHue.

Ilpakmuueckan wacmep. KauecTBeHHbIE peaKIIMU HA KpaxMaJj U [JIIOKO3Y.

Tema 14.4. Oprannyeckue BellecTBa B Mpupoje.

benku, JKUPBI, YIIEBOAbI, (EpMEHThl, TOPMOHBI, BHUTAMHUHBI M MPOIYKTHl UX
IIPEBPALCHU.

Ilpakmuueckan wacmep. IIpocTbie ONBITH C OPraHUYECKUMU BEIIECTBAMHU.

Pa3nen 15. AHAJIH3 U OYHCTKA.

WNuaukaTopsl U3 NpUPOAHBIX MaTepuanoB. CocoObl pa3IuyeHHsl COJICH.

Ilpakmuueckasn yacms. [lpUroToBieHME MHIUKATOPOB U3 IPHUPOJHOTO CHIPHS.

Xpomarorpadus U 3KCTpakuusi. AHAIU3 CMECH COJeH.

Pa3zpnen 16. [loaroroBka ncclie10BaTe/IbCKOl padoThl M y4acTHe B KOH(pepeHIun.

Tema 16.1. Bb10op TeMbl ¥ MOATOTOBKA UCCJIEI0BATEILCKONH PadoThI.

O060061enne mpoiaeHHOTo MaTepuana. Beioop temsl. Lenn u 3amaum paboThI, dTarbl pabOTHI HAJT
Hell. OcoOeHHOCTH HCTOIb30BaHus IHTepHeT.

Ilpakmuueckasa uacme. [louck u pabora ¢ TUTEPATYpOH MO TEME.

Tema 16.2. [TocTaHOBKA 3KCIIEPUMEHTA.

MecTo U posb SKCIIEpUMEHTA B UCCIIEI0BaTENbCKON paboTe. BbiBoabl 1o padore.

IlIpakmuueckaa yacmp. IIpoBeicHNE dKCIIEPUMEHTA U AHAJIU3 €T0 PE3YJIbTaTOB.

Tema 16.3. YuacTne B KOH(pepeHIHH.

IlonroroBka qokiaga v Npe3eHTALMH.

Ilpakmuueckan wacmep. Yuactue B koHpepeHuuu «I[IOUCK», obcyxeHnue pe3yabTaToB
KOH(EpPEeHIMH U BBICTYIUICHUH 00ydaroniuxcs.

Pasnen 17. UTorosoe 3ansitue.

Utorosas auarHoctuka. [logBeaenue uToroB paboTsl 3a yueOHBINH roxa. BeiOop MHIMBUAYaAIBHBIX
TEM JJIl U3YYEHUS JIETOM.

1.5 llnanupyemble pe3yabTaThl

[Iporpamma  oOecrneunBaeT TOCTH)KEHUE 1 (14% {11170, pe3yJabTaTOB OCBOEHUS
MIPOTrpaMMBbI IOTIOJTHUTEIIEHOTO 00pa30BaHUS:
JInyHOCTHBIE:

* Cc(pOpPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHMIO, TOTOBHOCTb U CIIOCOOHOCTHU
0o0yyaromuxcst K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO U MO3HAHUIO,
BBIOOpY HalibHEWIero oOpa3oBanus Ha 0a3e OPHEHTHPOBKH B MHpe npodeccuid U mpodecCHOHATBHBIX
NPENOYTEHUH, 0CO3HAHHOMY IOCTPOCHUIO HHIMBUAYAJIbHONH O0Opa3oBaTENbHON TPACKTOPUU C YYETOM
YCTONYMBBIX MIO3HABATEIBHBIX HHTEPECOB;

* c(hopMUPOBAHHOCTH LIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOUNIPAKTUKH;

* c(hopMUPOBAaHHOCTP KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHMM U COTPYIHHUYECTBE CO
CBEpCTHUKAMH, CTapIIMMH W MJAJIIAMH, B 00pa30BaTelbHON, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-
HCCIIEI0BATENLCKOM, TBOPUECKOM U IPYTUX BUIAX JCSATEIHHOCTH;

" yMEHHUE SCHO, TOUHO, TPAMOTHO M3JIaraTh CBOM MBICIHM B YCTHOM M MHUCHbMEHHON pe4H, TOHUMATh
CMBICJT TTOCTABJICHHOM 33J[auy, BEICTPANBATh ApI'YMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHL;

" [peACTaBICHHE O XMMHUYECKOM Hayke Kak cdepe ueroBeYecKOil AesTeNbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS IMBUIIN3ALINN;

" KPUTUYHOCTH MBIIUICHUS, YMEHHE pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

" KpEaTHBHOCTh MBIIUICHHUS, WHULMAATUBA, HAXOJYUBOCTh, AaKTUBHOCTb TMpPU  PEIICHUU
HKCIIEPUMEHTAJIBHBIX U PACUETHBIX 3a/1aY;

" yMEHHUE KOHTPOJIUPOBATH MPOLIECC U Pe3yNbTaT yueOHON UCCIIe0BATENBCKOM AeATeIbHOCTH;

" CHOCOOHOCTh K O3MOLMOHAJIBHOMY BOCHPHUSATHUIO XHUMHUYECKMX OOBEKTOB, 3a/Jay, pELICHUH,
pacCyXICHUM.



MeranpeamerTHble:

" YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATh AIBTEPHATHBHBIC IyTH JOCTH)KCHHA II€JIEH, OCO3HAHHO
BBIOMpaTh Hanbosee 3P HEKTUBHBIE CITOCOOBI peIIeH!s YUeOHbBIX U MO3HABATEIbHBIX 33/1a4;

" yMEHHE OCYILECTBIIATh KOHTPOJb [0 pE3YyJbTaTy M IO CIOcO0y JAEHCTBUS Ha YpOBHE
IIPOU3BOJIBLHOIO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI;

" yMEHHE aJIeKBaTHO OLICHMBATH MPABUIBHOCTh WJIM OUIMOOYHOCTh BBIMOJIHEHUS y4eOHOH 3amauu,
e 0OBEKTHUBHYIO TPYTHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PeIICHHS;

" OCO3HAaHHO€ BIAJICHUE JIOTMYECKUMHU JEHCTBUSAMHU OIpENEJICHUs] IOHATHH, 00001eHus,
YCTAHOBJICHHS aHAJIOTHUH, KITAaCCU(PHUKAIIMKA HAa OCHOBE CAMOCTOSTEIFHOT'O BEIOOpA OCHOBAaHUI U KPUTEPUEB,
YCTaHOBJIEHMsI POJIOBUAOBBIX CBA3EH;

" YMEHUE YCTaHABJIMBATh IPUYMHHO-CJIEJCTBEHHBIE CBS3U; CTPOUTH JIOTMUECKOE pPacCyXJIEHUE,
YMO3aKJII04eHUe (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTHUHU) U BBIBOJBI;

" yYMEHHE CO3/1aBaTh, IPUMEHATH U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA, MOJIETH U
CXEMBI JUIs pelIeHns y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

" yYMEHHUE OpPraHHU30BbIBATh yU4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMM: ONPEENATh LEeNH, pacrpeneneHue (GyHKUMH W pojed y4acTHUKOB, B3aUMOJEICTBHE U
obme cmocoObl paboThl, yMeHHE paboTaTh B TpYIIE: HAXOAHWTh OOIIee pelieHHe W pa3penaTh
KOH(JIMKTBI HA OCHOBE COIJIACOBAHUS MO3ULMM M yuéTa MHTEPECOB; CIyIIaTh MapTHEPA; (GOpMyIHpOBaTH,
apryMeHTUpPOBATh U OTCTaUBaTh CBOE MHEHUE;

* copMUpOBAaHHOCTH y4eOHOM U  OOLIENOJIB30BATENILCKOM  KOMIIETEHTHOCTH B  00JIacTH
HCIOJIb30BaHUsl HH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui(MKT-komneTreHTHOCTH);

* [epBOHAYaJbHbIC MPEACTABICHUSA 00 UIESIX U O METOAAX XMMHUHU KaK 00 YHUBEPCAIbHOM S3bIKE
HAyKH U TEXHUKH, O CPEJCTBE MOJEIUPOBAHHUS SIBICHUN U IIPOLIECCOB;

" yMEHHE BHUAETh XHMMHUYECKYIO 3aJadyy B KOHTEKCTe MpPOOJIEMHOM CHUTyalluM B JPYIHX
JUCLUIUIMHAX, B OKPYXKAIOIIEeH KU3HU;

" yMEHHE HAaxXOJUTh B PAa3JIUYHBIX MCTOYHHMKAX HH(POpPMALUIO, HEOOXOAUMYIO IJsl pEIIeHUs
XUMHUYECKHX MpoOjeM, M MpPeJICTaBlIsATh €€ B MOHATHOM (opme; NMpUHUMATh pEIIEHHEe B  YCJIOBHUSAX
HETOJIHOM U N30BITOYHOM, TOUHON M BEpOSATHOCTHOWMH(pOPMALINY;

" yMEHUE I[OHMMAaThb U HCIIOJIb30BaTh XHMHUYECKHE CPEACTBA HATJSAHOCTH (MOJENH, YEPTEXH,
CXEMBI U JIp.) Ul WUTIOCTPALMK, NHTEPIIPETALIUN, apTyMEHTALUY;

" yYMEHHUE BBIIBUraTh T'MIOTE3bl NMPHU pPEUICHUH Y4YeOHBIX 3a7a4 M MOHUMAaTh HEOOXOJAMMOCTh UX
IIPOBEPKU;

" yMEHHUE NMPUMEHSATh UHIYKTUBHBIE U JEIYKTUBHBIE CIOCOOBI pacCyXIEHUH, BUJIETh Pa3InYHbIE
CTpaTeruy pelieHus3anay;

" [IOHMMaHHUE CYHUIHOCTH AJITOPUTMUYECKHUX MPEANACAHUN U YMEHHUE ACHCTBOBATh B COOTBETCTBUU C
IIPEIJIOKEHHBIM aJITOPUTMOM;

" yMEHHE CaMOCTOATENIbHO CTAaBUTh IIE€JU, BBIOMpaTh M CO3[aBaTh AITOPUTMBI JUISl PEIICHUS
y4eOHBIX XUMUYECKUX MPOOIIEM;

" yYMEHHE IUIAHUPOBATh U OCYIIECTBIATH JEATCIBHOCTb, HAIPABICHHYIO HA pELICHHE 3anad
HCCIIEI0BATEIBCKOIO XapakTepa.

IIpeameTHbIe:

* yMeHHEe paboTaTh C XHMHYECKMM TEKCTOM (CTPYKTYpHUpOBaHUE, H3BJICUCHHE HEOOXOIUMOMN
MH(POPMALIMN), TOYHO U T'PAMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOM M MUCBMEHHOM pEYM, IMpUMEHsA
XUMHUYECKYI0  TEPMHUHOJIOTHUIO U CUMBOJIMKY, UCIOJb30BaTh pa3anyHbIe A3BIKU XUMHH
(coBecHBI,  CHUMBOJMYECKHH, rpaduueckuii), 000CHOBBIBATh CYXIEHUS, IPOBOJUTH KIIACCU(PUKALIHIO,
JIOKa3bIBaTh XUMUYECKUE YTBEPKICHUS;

" BiajeHue 0a30BbIM MOHATUIHBIM aNlapaToM: UMETh MPEACTaBIEHUE O XMMHUYECKOM 3JIEMEHTE
,BIIQJICHAE CUMBOJIBHBIM SI3BIKOM XMMHWH, 3HAHUE XUMHUECKUX (PopMyI;

" yMEHHE BBINOJHATH pacuyeTHbIE MPeoOpa3oBaHus GOpPMyIl, IPUMEHATh UX AJIS peIIeHHUs y4eOHBIX
XMMUYECKHX 33/1a4 U 3aJ1a4, BOSHUKAIOLINX B CMEKHBIX y4eOHBIX TpeAMETax;

" yMEHHE I0Jb30BATHCS XHMHUYECKUMHU (OPMYJIaMH M CaMOCTOSTEIbHO COCTAaBIAATh (POPMYIIBI
3aBUCUMOCTEN MEXy BEJIMUMHAMU Ha OCHOBE 00OOIIEHHS YaCTHBIX CIy4aeB U KCIEPUMEHTA;

" yMEHHE pelaTh 3a/auyd M0 YpaBHEHUSAM U (GopMylaM , OIPUMEHSTH MOJIyYCHHbIE YMEHUs IS
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peuicHusd 3a4a4 U3 XUuMHUU, CMCIKHBIX IPCAMCTOB, IIPAKTUKHU;

" OBJIAJICHHE CHUCTEMOW (YHKIIMOHAIBHBIX TOHSTHH, (DYHKIIMOHAJIBHBIM SI3BIKOM W CHUMBOJIMKOM,
YMCHUC CTPOUTH I‘pa(bI/IKI/I 3aBUCHUMOCTHU BCJINYHH, OIINChIBATH nx CBOﬁCTBa, HUCIIOJIB30BAaThH
(GyHKIHOHATBHO-TPadUIECKUE MPECTABICHUS JIJIsl OMMMCAHUSA M aHAIM3a XUMUYCCKUX 3a7ad M peaslbHbIX
3aBHCHUMOCTECI;

" OBJIAJICHHE OCHOBHBIMH CIIOCOOAMH MPEACTABICHUS M aHAIN3a CTATUCTUYECKHUX JAHHBIX; YMEHHUE
MMPOTrHO3UPOBATH OTKPBITUC HOBBIX BCUICCTB;

" yYMEHHME MPUMEHATh M3YYCHHBIC MOHATHA, PE3YJIbTAThl M METOJAbl IPU PEIICHUU 3aJady U3
pa3IMYHBIX Pa3/JeiIOB Kypca, B TOM YHUCJE 3a/Jay, HE CBOASALIMXCSA K HEMOCPEACTBEHHOMY MPHUMEHECHHIO
W3BECTHBIX aJITOPUTMOB.

CtpykTypa W coIepaHHE IUIAHHPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOM
IporpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHHUs aJeKBAaTHO OTpakaroT TpeOoBaHus CraHaapTa, NepeaaroT
crienuuKy 00pa3zoBaTEILHOTO MPOIIECCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSAM O0YyYaIOIINUXCSI.

Pa3nea 2. Kommniiekc opranu3animoHHO-NeJarorun4ecKux ycJ0BuH

2.1. KanenaapHplii yueOHblii rpauk

Ne jara | pasn Tema Copepxanue Kon- Tun OcHoBHbIE 3VH, YMK
/ el 3aHATUS BO 3aHATUS METOOEI U OVVH
i 4acoB bopmbl
paboTHI,
TEXHOJIOTHH
1 1 Cobecen | BrriacHeHnue 1 Osnakom | becena, 3HaTh MeTtox
OBaHHUE C | UCXOIHBIX UTEJIGHO | MPE3CHTAlX | MPABWI | HYCCKHU
JIEeTbMU. | IPEACTABICHUMI e A aTh en
BBoanoe | o mpeamere npu UIAKT
3aHATHE. | XMMHH U HaXO0XK] | HYECKH
obnactu eé CHHUUB | ¢
MPUMEHEHHUS. KaOuHe | MaTepu
Texauka Te, aJbl.
0€30MacHOCTH. pabore | YueGHO
3HaKOMCTBO C c -
TPYIION. peaKkTu | MpakTh
Pacckazs o BaMH U | YECKOE
coJiep>KaHUuU HarpeB | obopya
MIPOTPaMMBI aTeJbH | OBaHUE.
MepBOTo roja BIMH
o0yueHusl. npudop
[IpaBuia aMu,pa
IOBEJICHUS B crucad
71a00paTOPHH. ue
Texauka 00Benu
0C30IMacHOCTH B HEHMSL.
pabore ¢
XUMHYECKHUMU
peaKkTHBaMH,
AIIEKTPONPUOOp
aMu U
HarpeBaTeIbHBI
MU TIpuOOpaMu

10




2- ITousstTusa | 3HAKOMCTBO C KomOun | IlpakTudeck | 3HaTh MeTtox
3 : aToM, KOJUTEKIIAEH UpOBaHH | as paboTa ompesie | WISCKH
MOJIEKYNT | XUMHUYECKUX oe JeHue |ewu
a, BEIIICCTB. BayKHEH | TMOAKT
anemeHT. | [loctpoeHue IMX WYECKHU
Mojeen IIOHATH | €
MOJIEKYI i MaTepu
Pa3HBIX MIPOCTHI | aJIbl.
BEIIECTB. eu Y4eOHo
CIOXH | -
13(S MIPAKTH
BEIIIECT | YECKOE
Ba, obopyn
XUMHYC | OBAaHUE
CKUH
3JIEMEH
T, aTOM,
MOJICKY
na.
Paznuu
aTh
MOHATU
S
«BeleC
TBO» U
«TEJIoN,
«TpocCT
oe
BEIIECT
BO» U
«XUMUY
€CKUM
3JIeMEeH
™.YMe
Th
U3rOTaB
JUBATh
MOJIeTT!
MOJIEKY
7.
4- ®usndec | O3HaAKOMIICHUE Nzyuyenn | I[Ipaktuaeck | Habmo | Mertox
) KHE U ¢ pU3NIECKUMHU € HoBoro | ast pabota. | 1ats, NYECKHU
XUMHYEC | U XUMHUYECKHUMHU MaTepua aHanmu3 | e u
KHe SIBIICHUSIMU. nau UpOBaT | TUAAKT
apreHus. | M3yuenue MEPBUYH b WYECKHU
peaxiuu oe busnue | e
TOpEeHMUs. 3aKperuie CKHEe U | MaTepu
W3rorornenue HUE XUMHYE | ajbl.
CBEYH M3 HOBBIX CKHe Y4eOHo
napaduHa Wi 3HAHWH. SIBIICHU | -
MbLIa. ATXUMHUS s.YMeT | mpakTu
(«3omortou b YECKOe
TOXKIbY» U otnu4a | obopya

11




MTAPUTHI).

Th
XAMHYE
CKue
peakim
U OT
duznue
CKHUX
SIBJICHU
.
3HaTh
YCIIOBU
s
BO3HUK
HOBCHH
U
npekpa
IIECHUS
TOPEHH
s1.

OBaHUEC

Yuctele
BCIIESCTB
au
cMecH.
Pa3nene
HHE
CcMeceH.

[Tpuponnsie
CMeCH — BO3lyX,
He(DTh,
MUHEpAJIbI.
Nzyuenune
KOJIJICKIIHH.
[TpaBuiia
paboThI ¢
BECaMH.
BapemmuBanue,
MIPUTOTOBJICHUE
cMecel MeTajia
W HeMeTaa.
Paznencuue
cMeceH.
Ouncrtka
BEIIIECTB,
MePEKPUCTATIIN3
anus.

N3yuenn
€ HOBOT'O
Marepua
JJa u
NIEpBUYH
oe
3aKperuie
HHUC
HOBBIX
3HAHHM.

[IpakTnueck
as pabora.

3HaTh
onpene
JICHHE
MIOHATH
%
«UHCTO
e
BEIIIECT
BO» U
«CMech
».
YMmeTh
paboTta
Th C
BECAMH.
3HaThL
METO/IBI
pazzene
HHS
CcMecei.
OTCTau
BaHUE,
bunbTp
OBaHMe,
BBIMIApHU
BaHHE.
YMmeTh
BBIJETIS
Th
YUCTOE
BEIIIECT
BO U3
CMecH,

Meton
HYECKHU
eu
IATAKT
HYECKHU
e
MaTepH
aJIbl.
VuebHo
MIPAKTH
YecKoe

obopyn
OBaHUE

12




odopm
JSITh
pe3ynbT
aThl
paboThI
8- 3aKoH Xumuyeckas 2 Nzyuenn | Ilpaktuueck | YMenun | Meron
9 COXpaHe | peakius Kak € HOBOro | as pabora. | e UYECKH
HUS OTpa’KeHHE MaTepua XapakT |ewu
Macchbl 3aKOHa nau €pU30B | TUAAKT
COXpaHEHHS NePBUYH aTh WYECKH
Macchl. oe 3aKOH | €
[TpuroTtoBnenue 3aKperie COXpaH | MaTepu
cmecu Jlemepu. HUE CHHUS aJbl.
HOBBIX Maccel | YueOHo
3HAHUM. BEILIECT | -
B, MPaKTH
MIOHUMa | YECKOe
Tb €ro | 00opyn
CYIIHOC | OBaHHE
Th H
3Ha4YeH
ue JUIst
Hamuca
HUS
ypaBHe
HUU
peaxmu
78
10 [lonarue | U3yuenue u 2 Nzyuenn | Teopernuec | 3Hate | Meton
- 0 HaOro1eHne € HOBOTO | KO€ NpU3HA | WYECKH
11 XHUMHUYEC | MPU3HAKOB MaTepua | 3aHsTHE, KA e
KOM XUMHAYECKIX nau MpE3eHTAM | XUMHUYE | JUJAKT
B3aUMOJl | pEaKIIii. NEPBUYH | s, CKHUX UYECKH
elicTBUH oe JIEMOHCTpAIl | pEaKIn | €
BEIIIECTB. 3aKperuie | HOHHbIE . MaTepu
HHE OTIBITHIL. aJIbI.
HOBBIX VYuebHo
3HAHUM. -
MPaKTU
4ecKoe
obopyn
OBaHHUE
12 [Tpuan | Xumudeckue 1 KomOun | becena, VYMmeres | Meton
TIbI YpaBHCHHSI. UpPOBaHH | OIpOC, nHUcaTh, | HYECKU
rpadpuue | [IpoBenenue oe TEOpETHYEC | YUTaTh | € |
CKOTO IPOCTEUIINX Koe ypaBHE | ITUAAKT
0TOOpaX | ONBITOB, 3aHATHE, HUS UYECKH
CHUS BBISBIICHHE U MpEe3eHTaly | peakuu | €
peakuuii | onvcaHue A, nu MaTepu
ocoOeHHoCTeH JIEMOHCTpAI] | XapaKT | aJbl.
NPOTEKAHUS VOHHBIC epu3oB | YueOHO
Pa3NUYHBIX OTIBITHL. aTh UX. | -

13




peaKui. MPaKTH
YeCcKOoe
obopyn
OBaHHE
13 CoBpeme | 3HaKOMCTBO ¢ WNzyuenn | Teopetnuec | 3nath | Meron
- HHOE COBPEMEHHBIM € HOBOTO | KO€ COBpPEM | UYECKH
14 nabopar | 1abopaTOPHBIM MaTepua | 3aHATHE, €HHOE |eH
OpHOE o0opyaoBaHHEM Iau npe3eHTanu | 1abopa | AMIAKT
o0opyno NEepBUYH | 5. TOPHOE | MYECKH
BaHUE. oe obopyn | e
3aKperie OBaHWE | MaTepu
HUE u aJbl.
HOBEIX NpUHIM | Y4eOHO
3HAHUM. Bl €10 | -
paboThl | MpakTu
4ECKOE
obopyn
OBaHHUE
15 Passutue | Onbitel ¢ CO2 n N3yuenn | Teopetnuec | 3HaTh Meron
XUMHH. 0O2. TexHuka € HOBOI'O | KOe Th npu | nuecku
OnpiTel | O€30MacHOCTH Marepua | 3aHSTHE, pabore |ewu
JIx. npu pabote ¢ aau Ipe3eHTalH | C TUIAKT
[Mpuctnu | razamu. NEepBUYH | s, razamMi. | H4YECKH
, oe JIeMoHcTpall | YMeTh | €
K.-B. 3aKpervie | MOHHbIE IIPOBOJI | MaTepu
[eene. HUE OTIBITHI. UTh aJbl.
HOBBIX ONBITHl | Y4eOHO
3HAHUM. cCO2 |-
u O2. MIPaKTH
YeCcKoe
obopyn
OBaHHe
16 Bonopon | Ilonsarue Kom6un | Ilpaktuyeck | 3HaTh MeTton
- , YHCTOTHI ra3a. UpOBaHH | ast paborta orpene | WIEeCKH
19 kuciaopo | I'pemyunii ras. oe JEHUE |eHu
ou ITnorHOCTE raza. MOHATH | IUOAAKT
ammuak. | [lomydenue s UYECKU
BOJIOPO/IA, «IJIOTH | €
KHCJIOPO/a U 0CTh MaTepu
aMMHaKa. raza», | ajbl
W3mepenue yMeTh | YueOHo
TUIOTHOCTH Ta3a. u3Meps | -
Th MIPAKTH
IUIOTHO | YECKOe
CTh obopyn
rasa. OBaHUe
YmeTp
nojryya
Th
BOJIOPO
H,
KHUCJIOp
o1,

14




aMMHaK
u

pacrmos
HaBaTh
ux.yme
HUE
XapakT
€pH30B
aTh
CBOWCT
Ba,
IPUMCH
eHue
KHCJIOp
ona,
00BsiCH
SITh
CYIIHOC
Th
KpYyroB
opota
ero B
IPUPOL
e.
20 Uctopus | Uctopus Nzyuenn | Teopernuec | 3HatTh Merton
- XUMHH. | TpaHCHOpMaIuu € HOBOTO | KO€ OCHOBH | MYECKHU
23 Otamnbl B | peACcTaBICHUN MaTepua | 3aHSTHE, 13(S eun
U3y4YeHU | YUEHBIX O Iau MPE3eHTAIM | OTKPBIT | AUJAKT
M Ta30B U | CTPYKType NEPBUYH | 5. us A. | nuecku
pacTBOpoO | Ta3000pa3HBIX oe JlaBya3 | e
B. BELIECTB U 3aKperuie se u . | Matepu
TEOPUU HHE Kasenp | amnbl.
pacTBOPOB. HOBBIX uma, J[. | YuebHo
Nzyuenue 3HAHWMA. Pezepd | -
cocTaBa opna, MIPAKTH
BO3/IyXa. TEOPUH | YECKOE
Otkpsitus /. pactBo | obopyn
Pesepdopna, A. poB C. | oBaHme
JlaByaspe n I Appenu
Kasenauma. ycau
PasButne . W.
TEOpUH Menne
TOpPEHUs. JeeBa.
OnpoBepkeHne
TEOPUH
¢daorucroHa.
Teopuu
pactBopos C.
Appennyca u /l.
N. Menpeneesa.
24 [Tonstus | TBEpnupie, KomOun | Ilpaktudeck | Ymerp | Meton
- : pacTBOp | KHJIKHE, UpOBaHH | as paboTa ompenie | H4eCKU
25 u razoo0pasHbie oe. JSITh eu
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pacTBope | pacTBODBHI. pacTBO | AMIOAKT
HUE Hacpiuennsii pblL, UX | HYECKHU
pacTBop. BU/IBI e
HenaceplmeHnsli (Hacely | MaTepu
pacTBop. CHHBIC | ajbl.
[lepechliieHHBIHI U VY4eOHo
pacTBop. HCHACHI | -
PacTBOpHMOCTS. IICHHBI | TIPAKTH
[TpurotoBneHue e), yecKoe
pPacTBOpOB. pactBo | 00opyx
PUMOCT | OBaHUE
b
BEIIECT
B, a TaK
KEHCIIO
JTH30BaT
b
obopyn
OBaHUE
"
peaxkTH
BB,
pacuér
HBIC
3a1aun
TUTst
HoJy4e
HUS
pacTBo
pa conu
c
3aJlaHH
on
KOHIICH
Tpauue
i.
26 Kpucran | Kpuctammuzamm 2 KomOun | Ilpaktrdeck | Ymerp | Meton
- JIBL. g U3 UpOBaHH | ast pabota BBIpAILl | UYECKH
27 MIEPECHIIIEHHBIX oe UBaTh eun
pPacTBOpOB. MOHOKD | JTUJAKT
BeipamuBanue UCTAJUT | MYECKH
MOHOKPHCTAIIIIO BI U3 e
B U3 HACBII[ | MaTepH
HACBHIIIIEHHOTO €HHBIX | ajbl.
pacTBopa. pactBo | Y4eOHO
Iloryyenue u poB. -
3apHCOBKa MPaKTH
KPHUCTAJJIOB 4ecKoe
pa3HoOi (HOpMBI. obopyn
OBaHHE
28 [{&émoun | PacTBOpHI 3 KomOun | Ilpaktudeck | Ymerp | Meton
- " Hiesoyei u UpOBaHH | ast paborta XapakT | MYECKH
30 KHCJIOTHL. | KucioT. Boga B oe. €pU30B | €U
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bu3uKe, XUMUHU
1 OMOJIOTHH.
IIpuponusie
OCMOTHYECKHE
SIBJIICHMUSL.
Ycrpanenue
KECTKOCTHU
BOJIBI.
DIIEKTPOIUTBHI.
Jnccoumarmsi.

aThb
CBOMCT
Ba
eao4e
Hu
KHUCJIOT,
BBIpaXKa
Th UX B
rpaduu
€CKOlt
dopme.
3HaThb
CII0co0
Bl
yCTpaH
eHus
XKECTKO
CTH
BOJIBI.

TUAKT
NYCCKU
e
MaTepH
aJIbI.
VYyebHo
MIPaKTU
4eCcKoe
obopyn
OBaHUe

31

32

Comnn.

Mmuoroo6pa3ue
coneii. Comm
BOKPYT Hac, UX
peaKIuu.
Kpacora
XAMHYECKHUX
peakui.
Kpucramnmmzamnm
s colieit u3
JKEJIATUHOBBIX
IUIEHOK.

KoMmbOun
UPOBaHH
oe

IIpaxTueck
as pabora

YMeTh
Ha3bIBa
Tb
COJIH,
150:9
KJIacCH
¢uump
0OBaTh
o
pa3HBIM
npu3Ha
KaM,
3HATh
croco0
Bl UX
noJyye
HUSL.
YMmeThb
HCIIOJIb
30BaTh
nabopa
TOpHOE
o0opyn
OBaHHUEC
51
peaxkTu
BBI JUIA
KpHUCTa
JITA3AI]
15478
coleit
u3
JKEJIaTh
HOBBIX

MeTton
HYECKH
eH
THIAKT
HYECKH
e
Marepu
aJIbl.
VYuebno
MpaKkTU
JecKoe

obopyn
OBaHHE
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IIEHOK

33 Xumus [TpuHIUTIBL Kom6un | Teoperuuec | 3Hath MeTton
BOKPYT JIEHUCTBUS UPOBaHH | KOE MPHUHIA | HWISCKU
HAac. dbeliepBepKoB, oe 3aHATHE, TIBI eu
[Ipa3gHu | XUMUYECKUX MPE3EHTAlM | IEUCTB | TUJIAKT
YyHas 3MeM, JPaKOHOB, o, us HYECKH
XUMUS. XJIOIYIIIEK. neMoHcTpall | deiieps | e

DOKYCHI, HOHHBIC €pKOB, | MaTepu
OCHOBaHHBIE Ha OIBITHI XAMHYE | ajibl.
U3MEHEHUU CKHUX VYuebHo
[IBETa pacTBOpa 3MeEM, -
npu JIPAKOH | MPaKTH
XUMHYECKOMN OB, 4ecKoe
peaxiuu. xjony | obopyn
IIEK. OBaHHE

34 Merann | Meramuisl B N3yuenn | Teopernuec | Ymers | Meton
Bl U UX Ta0IHIIE € HOBOI'O0 | KO€ XapakT | WYECKH
coenuHe | MeHpcaeena. MaTepua | 3aHSTHE, epHu30B | € U
HHS — Crtpoenue aToma jJa u MpEe3eHTalu | aTh THATAKT
CTOWKHE | Ha IIpUMepe MEPBUYH | 4, CTPOEH | WYECKHU
n aToma MeTajljia. oe JEMOHCTpAIl | ue e
akTuBHBI | Du3nUeckue u 3aKperuie | HOHHEIC aToMa | MaTepu
e, XUMHYECKHE HHE OIIBITHI. METaJI | ajbl
TBEPABIE | CBOWCTBA HOBBIX a, VuebHo
51 METAJIJIOB. 3HAHUH. buznue | -
MSITKHE, CKHE U | TIPAKTH
Jparoiie XAMUYE | YECKOE
HHBIC. CKHe obopyn

CBOMCT | OBaHHE
Ba

MeTalll

OB.

35- Metann | CBoiicTBa, KomOun | IlpakTudeck | 3HaTh MeTtox

38 BI CTpOCHUE UpOBaHH | ast pabota CBOWCT | HYECKH
OCHOBHEBI | aToMa. oe Ba U eu
x rpynn. | OnsITel ¢ Sn u CTPOCH | JUIAKT

Al. ue WYECKHU
aToOMOB | €
MeTaul | MaTepu
OB aJIbl.
OCHOBH | YueOHO
BIX -
TPYIIL. | MPaKTH
YMeThr | deckoe
UCIIONb | 000py.
30BaTh | OBaHHE
nabopa
TOpHOE
obopyn
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OBaHUC
u

peaxkTH
BBI JJIsI
poBe]
CHHUS
OTIBITOB
cSnu
Al.

39 9 | Merain | Mens, cepebpo, Komb6un | Teoperuuec | 3uate | Koncne
Bl 30J10TO, IUHK. UPOBaHH | KO€ CBOWCT | KT
no6ouns! | CBOHCTBa, oe 3aHATHE, Ba U 3aHATH
X TPYNII | CTPOCHUE Mpe3eHTal| | CTPOEH | 1.

aToma. A. ue
Kaxkne meramisl aTOMOB
€CTb B JIaMIIe MenH,
HaKaJIMBaHUS cepebp
(W, Mo, N). a,
HparorneHubie 30JI0Ta,
METaJUIbI. IIUHKA.
Brigenenne Au

u Ag. «Kaccues

nypIyp».

BerpamyBanue

MOHOKPHUCTAIIIO

B Cu.

«JlepeBbsi»

[Tapauenbca u

IOnurepa.

40 10 | l'ampBan | Mcrtopus Nzyuenn | Teopernuec | 3Hate | Meton
UYECKHE | OTKPBITHS. € HOBOTO | KO€ NPUHIH | HIECKH
sanemeHnt | [loHsTHE O MaTepua | 3aHSTHE, Bl eun
BI raJibBaHUKE. nau Mpe3eHTany | paboThl | AUTAKT

CoctaB u NEepBUYH | o pasnud | UYECKU
TIPUHITATIBL oe HBIX e
paboThI 3aKperuie JJIEMEH | MaTepu
raJIbBaHUYECKUX HUC TOB aJnbl.
HJIEMEHTOB. HOBBIX nuTaHu | YueOGHo
N3yyenune 3HAHUM. A1. -
cocraBa 1 MIPAKTH
NPUHITAIIA YEeCKOoe
paboTHI obopyn
pa3IMYHbIX OBaHUe
AJIEMEHTOB

NUTaHUSL.

41 10 | Yerpoiic | OnbITH ¢ Kom6un | Teopernuec | 3Hath Merton
TBO Oarapelikamu. UpPOBaHH | KO€ YCTPOH | UYECKU
OaTapeik oe 3aHSTHE, CTBO eu
u npe3eHTay | 6arape | AMIAKT

o, WKU 1 HYECKHU
JEMOHCTpal] | IPUHLM | €
VIOHHBIE m eé MaTepu
OIIBITHI paboThI | ambl.
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Yyebuo

MIPAKTH
YecKoe
obopyn
OBaHUE

42- 10 | Kopposu | IIpuunnusr u Kom6un | Ilpaktuueck | 3nath | Meron

43 o IOCJIEICTBUS UpOBaHH | ast paboTa NPUYUH | HYECKU

METaJI0 | KOppPO3UH oe bI, eu
B. METAaJLJIOB. mocjaea | AUAAKT
3amuTa | 3ammra ot CTBUS U | HYECKH
oT KOPPO3HH. crocob | e
Koppo3u | OMBITH TIO Bl MaTepH
u U3YYCHUIO 3aIUT | ajbl.
KOppO3Uu Bl OT VY4eOHo
METAJJIOB U KOppo3 | -
3aIIUTHI OT HEE. 15078 IIPaKTU
YecKoe
obopyn
OBaHUE
44 10 | OcobGenn | XKene3o BOKpyr Kombun | Teoperuuec | Ymers | Meton
OCTH Hac. Ctenenu HUPOBaHH | KOE OTpeNie | WYECKH
JKele3a U | OKHCJICHHS oe 3aHATHE, JIATh eu
COeluHE | JKemesa. MPE3CHTANM | TIOHATH | AUAAKT
HUH Ilonsatue o, e HYECKHU
JKelle3a. | MarHeTu3Ma. JEMOHCTpAI] | «MarHe | e
Marnetu | . KauecTBeHHBIE HOHHBIC TU3M», | MaTepu
3M peakuuu Ha OIIBITHI. 3HATh aJbl.
HOHBI JKeJie3a. KayecTB | YuebOHO
OmnbITHI, €HHBIC | -
JIEMOHCTPHUPYIO peakny | mpakTh
A€ MAarHETU3M. U Ha YeCcKOe
WOHBI obopyn
JKelle3a. | OBaHHeE
45- 10 | Peakuuu | OcobeHHOCTH Kom6un | Ilpaktuueck | 3HaTh MeTton
46 COEIMHE | COEOMMHEHUHN WpoBaHH | as paboTa 0CcOo0€H | M4ecKHu
1305071 Kele3a U Ux oe HOCTH eu
Kejeza. | peakiHid. COCIMH | TUOAKT
Xumundec | ONBITHI 11O eHUM HYECKHU
Kast MOJTYYCHHIO JKenesa, | €
paayra Pa3HOIBETHBIX YMETb MaTepu
COeIUHEHNN MOJIB30 | aJbl.
JKeesa. BaTbCAd | YueOHO
Xumuueckas nabopa | -
pamyra u TOPHBI | MPAKTH
XHUMHYCSCKHI M JecKoe
cBeTodop. obopyn | obopyn
OBaHUE | OBaHHE
M U
peakTu
BaMU
IS
oJIy4e
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HUA

pazHoIy
BETHBIX
COeJINH
E€HUU
xKelesa.
47- 11 | Cepawu Coenunenus S u WN3yuenn | Ilpaktuueck | 3HaTh Meron
48 dochop | P. Xummnueckue € HOBOro | ast pabora ompee | UYECKU
- CBOIICTBa Marepua JICHUE eu
TUIHWYHBI | COEAMHEHUH S 1 nau HOHATH | TUAAKT
e P. Annorponus. NIEPBUYH A NYECKU
npenctas | OKUCIUTETBHO- oe «IoT | e
UTeNn BOCCTaHOBUTEIb 3aKperie ponus» | Matepu
HeMeTaJ | Hble CBOICTBa HUE , YMETb | aJbl.
JIOB COeIUHEHUN HOBBIX xXapakT | Y4eOHo
cephl U 3HAHWH. €pHu30B | -
docdopa. aTh MPaKkTH
DeniepBepku XUMHYE | YECKOE
KaK TIpuMep CKHe obopyn
TUITUYHOMN CBOMCT | OBaHUE
OKHCIIUTEIBHO- Ba
BOCCTaHOBHUTEIb COEIINH
HOM peaKIuu. C€HUI
cepsl U
docho
pa.
49- 11 |Tanoren | Uctopus Kom6un | Ilpaktnueck | 3HaTh Meron
50 BI. OTKPBITHS UpOBaHH | ast paboTa UCTOPH | UYECKHU
CXOACTB | HEKOTOPBIX oe 10 eu
ou raJIOTeHOB. OTKPBIT | TUAAKT
paznuuu | ["amoreHsl — ust NYECKH
b OIacHbIe U rajore | e
nosie3Hele. Yem HOB, Marepu
naxHeT Mope? yMETh | ajbl
3auem npoBoj | YueOHo
opranusmy mnon? UTb -
OnbITH IO OTIBITHI | TIPAKTH
IIOJIyYEHUIO 1o 4ECKOE
raJOreHOB. noyryae | ooopyn
HUIO OBaHUE
rajore
HOB.
51- 11 | Okucnur | OBP. Komb6un | Ilpaktnueck | Ymers | Meton
52 €JIbHO- BriBenenne UpoOBaHH | as paboTa MPUMEH | HYSCKU
BOCCTAHO | IIATEH U oe ATh eu
BUTEJIbH | MOJIy4YCHHE OKHCIIM | JUIAKT
blE KpacoK. TEJIHO- | MYECKH
peakuuu | XMMHYECKUE BOCCTa | €
B BYJIKAHBI. HOBUTE | MaTepu
OBITY U B JbHBIE | AJIBL
nabopat peaki | YueOHO
opuH U B -
OBITY. IIPAKTH
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YCCKOC

obopyn
OBaHUE
53 12 | Muoroo | Konbsia Kom6un | Teoperuuec | Ymets | Meton
Opasue JInzeranra. HUpOBaHH | KOE OCYIIEC | MYECKU
Heopran | [IpoBenenue oe. 3aHSATHE, TBISATh | € H
WUYECKUX | CI0KHOH LIETH MpEe3CHTAI | 1ETb JTHAIAKT
XAMHUYEC | XUMHYECKUX i XAMUYE | HUECKH
KUX peakumii s CKHUX e
BEILIECTB | MOJYyYEHUS peakuu | matepu
u KOJIeI U 1A aJbl.
peakuunii | JIuzeranra. oJIy4ye
HUS
KOJIEI]
JImzera
HTAa.
54- 12 | Okcugsl | Heopranuuecku Kom6un | Ilpaktnueck | YMers | Meron
55 METAJII0 | ¥ CHHTE3. UpoBaHH | as paboTa MPUMEH | HYECKH
B U I'enetnueckas oe SITh eHu
HEMETal | CBI3b MOHATH | JUJAKT
JIOB HEOPraHUYeCKHu o HYECKHU
X COETMHEHUH. «Oxcun | e
Ilosryyenue u B, Marepu
CBOMCTBa «Knacc | amsl.
OKCHJIOB. udukar | Yae6HO
Hsi», -
«Home | mpaktn
HKJIATy | 9YeCKoe
pa» B obopyn
pEIlIeH! | OBaHUE
51
yIpaxH
eHUI 1
XapakT
€pHU30B
aTh
CBOMCT
Ba
OCHOBH
BIX U
KUCJIOT
HBIX
OKCHJIO
B.
YMmeTh
HCIIOIb
30BaTh
nabopa
TOPHOE
obopyn
OBaHHUE
51
peaKkTH
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BBI 1A

noJy4e
HUS U
U3y4YeH
usi
CBONCT
B
OKCHJIO
B.
56 114 | Muoroo | Hedts, Kombun | Teoperuuec | 3nate | Meton
Opazue HE(TSHBIC UPOBaHH | KOE NpaBWI | HIECKH
COEIUHE | MIEHKHU. oe 3aHATHE, a eu
HUHN Pa3pymenue NpE3EHTaly | IPUPOL | AUIAKT
yriaepoja | MIEHOK. A, OT0JIb3 | HYECKH
[ToBepxHOCTHOE JIEMOHCTpAI] | OBaHUs, | €
HaTsDKEHHE. HOHHBIE yMeTh | MaTepu
Bompocsr OTIBITHI pUMEH | ajbl.
3arpsi3HEHUs STh VYuebHo
OKpYyXarolei noiayye | -
CpeIbl. HHbIE MPaKTU
Onpenenenune 3HAHUSA | YECKOE
raJOreHOMPOU3B Ha obopyn
OJIHBIX. IPaKTH | OBaHHE
I'openue KE€.
caxapa.
IIponyKThI
MUTaHMS.
57- 14 | Moromu | Mebuia. Kom6un | IIpaktuyeck | 3HaTh MeTton
58 e CuHreTnueckue UpOBaHH | as paboTa TEXHOJI | UYECKHU
BEIIECTB | MOIOIIUE oe OTHIO eun
a BEIIECTBA. U3rOTO | JUIAKT
W3roroBnenue BJICHUS | UYECKHU
MBbLIa MBITa. | €
MaTepu
aJIbI.
VYuebHo
MIPAKTH
4ecKoe
obopyn
OBaHHWE
59- 14 | Kpaxman | Ctpoenue, KomOun | Ilpaktudeck | 3HaTh Merton
60 u COCTaB, UpOBaHH | as pabota CTPOEH | MYECKHU
[JII0K03a | UCTOJIb30BaHUE. oe ue, eun
LiBeTHBIC COCTaB | IUOAKT
peaxiuu. U UYECKHU
Onpenenenue UCIIONb | €
TJTFOKO3BI. 30BaHU | MaTepu
Cepebpenue. e aJbl.
KadectBennsie yrieBo | Y4yeOHo
peakuuu Ha JIoB. Y |-
Kpaxmal u METh MIPAKTH
TJIIOKO3Y. IPOBOJ | YECKOE
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UTh U obopyn
3aMlMchl | OBaHUE
BaTh

KauyecTB

CHHbIE

peakuu

U Ha

Kpaxma

au

TII0KO3

y.

612 14 | Opranunu | Benku, xxupsl, Kombun | Teoperuuec | Ymers | Meton
ecKue YTJIEBOJ UPOBaHH | KO€ Ha0JIl0 | WYECKHU
BEIIECTB | bl, DEpPMEHTHI, oe 3aHATHE, JaTh, eu
aB TOPMOHBI Mpe3eHTaly | aHaJIu3 | AUJIAKT
OpUpoze | , BATAMUHBI U A, UpOBAT | UYECKU

MPOIYKTHI MX JNeMOHCTpall | b e
IpEeBpaICHHH. HOHHBIE XHUMHYE | MaTepu
ITpocteie OIIBITHI CKue aJIbl.
OTIBITHI C peakuu | YueOHO
OpPraHNYEeCKUMHU H. -
BEILECTBAMM. 3HaTh IIPaKTH

IPOAYK | YECKOE

TBI obopyn

IpeBpa | OBaHME

11 (1505051

0€JIKOB,

KHUPOB,

yTJIEBO

A0B,

yMETh

3aMMChl

BaTh

COOTBET

CTBYIO

mye

ypaBHe

HUS

peaxiu

.

62- 15 | Unnukar | UaaukaTopsl U3 Nzyuenn | I[lpaktuyeck | 3HaTh Merton

63 OpBIL. HPUPOAHBIX € HOBOro | ast pabota ONpefie | MYECKHU
[Tonyden | matepuanos. MmaTepua JeHUs |emu
ue u Crioco6b1 nau HOHATH | TUAAKT
U3YyYCHHU | pa3iIMyeHUs HEPBUYH A NYECKH
e coJen. oe «MHIUK | €
cBoiictB | [IpuroroBnenue 3aKperie aTtop», | Marepu

UH/IUKaTOPOB HHE yMETh | ajbl
u3 HOBBIX npurotr | Y4eoHo
[PUPOJAHOTO 3HAHUMN. OBUTH -
CBIPbSL. UHJIMKA | IPAKTH
TOp U3 | YECKOE
pupoj; | 06opyn
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HOTO OBaHUe
CBIPBSI.

64- 15 | Cnoco6 | Xpomarorpadus 2 Kom6un | Ilpaktuueck | 3nath | Meron

65 BI Y DKCTPAKIIHSL. UpOBaHH | as paboTa CYIITHOC | MYECKHU
0o0HapyX | AHamu3 cMecu oe Th eu
eHUs coneil. XpOMOT | TUIAKT
KaTHOHO orpadu | MYECKHU
B U U e
AQHMOHOB. IKCTpaK | MaTepu
[[BeTHBIC IUH. aJbl.
peaKIuu. YMmery | YyebHO
AHanus aHAIN3 | -
cMecH UPOBAT | MPAKTH
coneit b CMECH | YECKOe

coyieit, | obopyn
UCTIONb | OBaHHE
30BaTh

nabopa

TOpHOE

obopyn

OBaHHE

u

peakTu

BBI JIJISt

poBe]

SHUS

[[BETHBI

X

peakuu

.

66 16 | Beibop O06o6mieHne 1 Kom6un | becena, 3uare | Meton
TEMBbl U | IPOIIEHHOTO UPOBaHH | OMpOC, CTPYKT | HYECKHU
MOJTOTO | MaTepuania. oe Mpe3eHTa| | ypy en
BKa Br16op TeMbl. s1. ucclen | JUAAKT
uccneno | Llenn u 3amaun oBaTeNl | WYECKH
BaTEIbCK | pabOTHI, ATAIBI BCKOH | €
oif paboThI HaJ paboTel | MaTtepu
PaGotel | Hel. . YMETh | aJbl.
[Toctano | Ocobennoctu CTaBUTH
BKa WCTIOJIb30BaAHUS 1eNb U
skcnepu | MaTEepHeT. orpenie
MEHTa . Iouck u JSTh

pabora ¢ 3amaun
JUTEPATypPOH 110 paboThI
TEME. . Y™MeTh
ocylec
TBJISITh
HIOUCK
HE00XO0
IUMOH
uHdop
MalHH.
67 16 | Yuactue | Yyactue B 1 Komnexr | Kondepenn | Coep | Meton
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B KOH(EpeHIHH , UBHO- us IIEHCTB | HYECKU
KoH(epe | oOcyxeHue TPYIIIOB OBaTh eu
HIUU pe3yiIbTaToB oe HaBBIKU | TUAAKT
KoH(pepeHImu u 3aHATHE nyonud | H4eCKU
BBICTYIIJICHUH HOTO e
oOyyaromuxcs. BBICTYIl | MaTepu
JEeHUS. | aJbl
VY4eOHo
MPaKTH
4ECKOE
obopyn
OBaHHUE
68 17 | Uroroso | UroroBas 1 KonTpon | Onpoc, Osnane | Koncne
e JTMarHOCTHUKA. bHAs TECTHPOBaH | HHE KT
3ansatue | [lonBenenue pabota ue. HaBBIKA | ypoKa
UTOTOB pabOTHI MU
3a yueOHbIH roJ. KOHTPO
Br16op 75U
VH/IMBUYaJIbHBI OLIEHKHU
X TEM UIA cBoOeH
U3YyUCHHS JesiTen
JETOM. BHOCTH.

2.2. YcJI0BHSA peaiu3alui MPorpamMMbl
3ausTusg JOJIKHBI o0ecreunTh POCT PE3YJIbTATOB M KA4YCCTBO 3HaHI/If/'I, YMGHHﬁ, HaBBIKOB, JOJIXKCH
MPOSIBJIATHCS AMOIMOHAILHO-IICHHOCTHBIM U CMBICIIOBOM 3(DQEKT peau3aiiu mporpaMMal.
MarepuaabHO-TeXHUYECKHUE YCIOBHUS
Jnst 53 PeKTHBHOM pean3aliy mporpaMMbl HEOOXO0MMa MaTepHAIbHO-TEXHIUECKas 0asa:

1. YueGnpiii kabuner, coorBercTByOmHMii Tpebosanusam: -CanlluH 2.4.4.3172-14 «CanuTapHo-
AMHUAEMHUOJIOTMYECKHEe TpPeOOBaHUSI K YCTPOMCTBY, COJACPKAHUIO M OpPraHM3allUU peXuMa padoOThI
00pa3oBaTeNbHBIX OpTaHHW3AIMK JIOMOIHHUTEIbHOTO oOpa3oBaHus nerei» (Ttemmeparypa 18-21 rpamyc
Llenscusi; BIAXHOCTh Bo3ayxa B mpenenax 40-60 %, wmebenb, COOTBETCTBYIOLIAs BO3PACTHBIM
ocobenHoctsM aereit 14-15 net); s peanuszanuu nporpaMmbl

= (OOopymoBaHUE U MaTEPUAIIBIL:

"  KOMIBIOTED;

"  MEIHaNpOEeKTOop.

" CTaHJAPTHBIM HAOOpP XUMUYECKUX PEaKTUBOB (KUCIIOTHI, MIET0UYH, OKCHUIBI, COJIN);

" U3MEpUTEIbHbIE IPUOOPHI;

= crekiIsHHadg U dapdopoBas nmocyna;

" METAJIMYECKUE ITATUBbI;

" HarpeBareJIbHbIC TPUOOPHI;

" BECHI;

® MUKPOCKOII.

B kauecTBe JUAAKTMYECKMX MaTepuajioB MCHOJNb3YIOTCA HamIsgHble MocoOus: Tabiuna
pacTBopuMOCTH U niepuonuyeckas tadnuna J[. . MenaeneeBa; KOIJIEKIUHU MOJIE3HBIX UCKOMAEMBIX, MTOYB,
He(dTH, mKaga TBEPAOCTH U T.II.

B kauecTBe METOAMYECKMX MaTepUaoOB MPUMEHSIOTCS Pa3IU4YHbIe MYyONUKAIMU MO XUMHUHU (CM.
Crucok JuTepaTypbl), METOIWYECKHUX pPa3pabOTOK M IUIAHOB KOHCIIEKTOB 3aHATUN; METOIUYECKUX
yKa3aHUW ¥ pEKOMEHJAINI K MPAKTUYECKUM 3aHSATHSIM.

HNudopmanuonHoe odecrneyeHue
Metoaudeckue pa3pabOTKH MO BCEM TeMaM, CLEHApPHH IPOBEICHUS MEPOMPHUITHI, WHTEPHET-
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HCTOYHHKHU, CXCMbI, OIIPOCHBIC U TCXHOJIOT'HICCKUEC KAPThI.
Kaaposoe odecnieuenue
JIOTIOTHUTENBHYIO  00111e00pa30BaTebHYI0 OOIIEPa3BUBAIOIIYI0 TPOTpaMMy «XHUMUS B OIBITaxX»
peanu3yeT Y4YUTENb XHUMHH ,MMEIOLIUI JOMOJHUTENbHOE O0pa30oBaHHE MO MPOrpaMMaM IOBBIILICHUS
KBaJM(HUKALUU B 00JIACTH UHKIIIO3UBHOTO 00pa30BaHUSI.

2.3 @opMbI aTTECTALIMHU

- (popMBbI OTCJIEKUBAHUS U (PUKCAIIMU Pe3YJIbTATOB:

B npomecce o00y4yeHHs OCYHIECTBISETCS KOHTPOJIb 32 YPOBHEM 3HAaHUM W yMEHHH
oOyyaromuxcs.3HaHUs ¥ YMEHHUS IPOBEPSAIOTCS OCPEACTBOM BBIIIOIHEHUS 00YUAIOIUMHUCS TPAKTUYECKUX
paboT B XMMHUYECKOH JIabOpaTopuu, MOATOTOBKH CaMOCTOSITEIIBHBIX MUCCIIEA0BATEILCKUX PadoT. YPOBEHb
YCBOEHMSI POTPaMMHOI0 MaTepualla ONpeesaeTcs 0 pe3ysbTaTaM BBIIOJIHEHUS MpakTudeckux pador. C
KaXIbIM peOCHKOM OTpabaThIBalOTCS HaAWOoJIee CIIOXKHBIE OSKCIIEPHUMEHTHI, 3[eCh HE0O0X0IUMO
BHUMATEJIbHOE, YyTKOE U 100po€e OTHOLIEHHE K KaxaoMmy. Beibupaercs nuddepeHuupoBaHHbIi TOAX0T K
oOyyaromeMycs, BCE yIayd TIOOUIPSIOTCSA, BCE HEAOYEThl TAKTUYHO M MSITKO HCIPABISIOTCS.
KoHTtpoaupyercst kauecTBO BBIIIOJHEHHS IPAKTUYECKUX PabOT [0 BCEM pazjeliaM.

B Tedyenune yueGHOro roga 00yJaronmecs: y4acTByIOT B XUMUYECKHX OJTUMITHAIaX ¥ KOH(PEPEHINAX .

dopMaMu MOJBEJCHHUS HTOrOB pabOTBl MOTYT OBbITh: OTKPBITBIC 3aHATHSA, TBOpYECKAas 3alIUTa,
CaMOOLIEHKa, KOJJIEKTUBHOE 00CYXK/IEHNE U JIp.

HToroBasi oleHKa ocyuiecTBisercs B (opMe JEMOHCTpALMU JIYYIIUX pabOT Ha 3aHATHIX KPYKKa
nepes; OJHOKJIACCHUKaMU M ponauTelsiMu. Jlydmme paboTel OTMEYArOTCS T'paMOTaMH, IUTUIOMAaMH,
MOJapKaMH.

- opMBI NIpeAbABIEHUS U IEMOHCTPALMH Pe3yJIbTATOB:

" BXOJJHOM KOHTpOJIb — IPOBOJUTCS B Hauyaje OOy4deHHs, ONpeleNseT ypOBEeHb 3HAHMH peOeHKa
(cobecemoBanue ¢ 00yJarOMMMUCS B HaYaJIe Toa);

" TeKYIIUHA KOHTPOJb — MPOBOIUTCS HA KaXJIOM 3aHATHUU: aKLEHTUPOBaHHE BHUMAHH, MIPOCMOTP
pabor;

'HpOMC)KYTOqHLIﬁ KOHTPOJIb — MPOBOAUTCA 11O OKOHYAaHHU H3YYCHHA OTACIIBHBIX TCEM:
JUJAKTHYCCKUC UT'Pbl, TCCTOBLIC 3a/laHNUA, BUKTOPUHBI.
® UTOTOBBIM KOHTPOJIb — MPOBOAUTCA B KOHIIC y‘-IC6HOFO roaa, omnpeacsi€ct ypoBC€Hb OCBOCHUA

IIPOrpaMMBI (3alllMTa UCCIeI0BaTeNbCKONW paboThl, cOOece0BaHUE B KOHIIE T0/a).

B nporpamme ucnonb3yercst ruOkasi peHTHHTOBas cHCTeMa OLEHKH JTOCTH)KEHUI 00ydJaroluxcs Mo
OTIpeIeJICHHBIM KPUTEPHSIM:

— BBINOJIHEHHE ONPEAENEHHOI0 KOJIMYEeCTBa IMPAKTUYECKUX paboT, Korjna Kaxjaas IMpaKThdyecKas
paboTa oLleHUBaeTCs ONPENCIIEHHBIM KOJINYECTBOM OAJIIOB;

— TIO/IBEJICHUE UTOIOB B KOHIIE Ka)KJI0T0 MOJIyroAus (IHBaph, Mai);

— CHCTEMa HArpaXJACHHS M TIOOUIPEHHUS OOYyYarOIIUXCs, JyYIIHe OOydJaroniuecs, HaOpaBIIve
HanOoJIbIIIee KOIMYECTBO 0aJIOB, HArPAXKAAIOTCS TPAMOTAMHU U IIPU3aMH;

— OpraHM3alys KOHTPOJIS 3HAHUH MPOMCXOIUT HA OCHOBE caMope(IeKCUH 00y4aroerocs.

Pednexcuss momoraer oOmpenenuTbh CTENeHb JOCTIDKEHHsS MOCTaBIEHHOW LeNH, MPUYUHBI HUX
JOCTH)KEHUS] WIM HAaoOOpOT, NEHCTBEHHOCTh TEX WJIM HHBIX CIHOCOOOB M METOAOB, a TaKXe IpPOBECTU
CaMOOIICHKY.

2.4. OueHoOYHbIE MATEPHAJIBI

[lpu oneHMBaHWM YYEOHBIX JOCTHKCHHH YYaIIMXCs MO JONOJHHUTEIBHOW 00I1e00pa3oBaTenbHOM
oO11epa3BUBaIOLIEH IPOrpaMMe UCTIONb3YIOTCS:

e /luarHocTrika yCBOGHHMS Marepuaia, B TIpoliecce OO0ydeHus 10 001eo0pa3oBaTeIbHOM
oO1niepa3BUBaIOLICH IPOrpaMMme .

e lHuBUAyanbHas KapTa yyeTa pe3yJbTaTOB MHTEJIEKTyalbHbIX CIOCOOHOCTEH.

e lnpopmanmoHHas KapTa ydeTa pe3yiabTaToB OOYYarOIIMXCsS y4acTUs B MEPOIPHATHUAX PAa3HOIO
YPOBHS.

OrneHouHble MaTepHallbl MIPOrpaMMbl pa3pabOTaHbl ¢ y4eTOM TpeOOBaHMM K CTapTOBOMY YPOBHIO
OCBOCHHSI yUeOHOTO MaTepHaa.

O2xugaemMble pe3y/ibTaThl:
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O TOJydYaT TpEACTAaBICHHE O CTPOCHMHM aTroMa, HOHAaxX M MOJEKyJaX, O Kiaccuukanuu
HEOPraHWYeCKUX COeTMHEHUI Ha KUCIIOThI, OCHOBAHHS U COJIM, 00 aHaIN3e U CHHTE3E;

O TPUOOPETYT OCHOBHBIC HABBIKM IPAKTHYECKOW paboThl B JabopaTopuu, OyIyT BBITOIHSATH
npocTeiime J1abopaTopHbIE ONepanny;

O TPOSIBAT MHTEPEC K COBPEMEHHBIM INMPOOJIeMaM XUMHUHM M K HCCIEIOBATEILCKON paboTe B ATOM
Hay4HOH 00J1acTH;

O  cOpPMHPYIOT MPEACTABICHNUE O KPACOTE XUMUYECKOTO SKCIIEPHUMEHTA;

O  Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH IPH BHIITOJIHEHUN XUMUYECKOTO HKCIIEPHIMEHTA

O CHCTEMATH3UPYIOT CBOM 3HAHUS B O0JIACTH XMMHH, CO3JIaAyT HEOOXOIUMYI0 0a3y JJis mepexoaa
K yriyOJn€HHOMY M3YYEHHIO OTACIBHBIX pa3/esioB XUMHU;

o Oynyr YMETh CaMOCTOSITEIHHO OPOBOJUTH  OKCIIEPUMEHTHI U BECTH
HCCIIeIOBAaTENBCKYIO paboTy B 1abOpaTopuy;

O OCO3HAIOT €IWHCTBO MaTEPHAIBFHOTO MHpAa Ha OCHOBE XHMHYECKOIO IMOAXO0Ja K CTPOCHHIO
BEILIECTBA;

O  OCBOSIT HKOJIOTUYECKHE ACTICKTHI BIMSHUS XUMHUH HA TIOBCEAHEBHYIO KU3Hb;

O NpUOOPETYT MOTHUBALIMIO HA JajbHENIIee H3yUeHHE eCTECTBEHHBIX HaYK;

O  HayyaTcsl CaMOCTOSITENIbHO paboTaTh CO CIIELMAIbHON XUMHUECKOH JINTEPATYPOil;

O NPUOOPETYT HABBIKU MOATOTOBKHU JIOKJIA0B U BBICTYIUIEHUI Ha KOH(EpEHIUAX.

Kputepun ypoBHsi 0cBOeHHSsI Y4eOHOI0 MaTepuaJa:

e- BBICOKHMIi YpOBeHb — OOydaroUIMii OCBOMJI HpPaKTU4YeCKH Bech 00BEM 3HaHuit 100-79%,
IIPEAYCMOTPEHHBIX IIPOIPAMMOMN 32 KOHKPETHBIN NEPHUOL;

e - CpeIHUIi YPOBEeHb — Yy 00yJarommx o0bEM YCBOCHHBIX 3HaHMI cocTaBiseT 80-50%;

e - HU3KHH ypoBeHb — o0yuaromuiicst oBiaaen meHee yem 50% o0béma 3HAHUH, TPEAYCMOTPEHHBIX
IIpOrpaMMoi.

2.5. MeToanyeckue MaTepuaabl

Metonuka oOydYeHHs TpearoJiaraeT JOCTYITHOCTh W3jaraeMoil wWH(opMmarm i  BO3pacTa
00ydJaromuXxcsi, 4TO JOCTUTaeTcsl 3a CU€T HArJsSAHOCTH W HEpPa3phIBHOW CBS3M C MPAKTUYECKUMHU
3aHATHAMH. DOpPMBI 3aHATHIA OINPEACIAIOTCS HAMPABICHHOCTIMH IMPOrPaMMBI U €€ OCOOCHHOCTSMH.
[IporpaMMa BKITIOYaeT KaK TEOPETUYECKUE M MPAKTHUECKHE 3aHATHS B Y4YeOHBIX KaOMHETax, Tak M
9KCKYPCHOHHBIC BBIXOJIBI HA TEPPUTOPHIO YUPESIKICHUS U CBOCH MECTHOCTH.

®opmMbl opranu3anuu yueoHoro 3anatus. [logaya TeopeTrnueckoro Marepuana OCyIIeCTBISETCS B
dbopMe TIpOBEJICHUS TPAIUITMOHHBIX W KOMOWHUPOBAHHBIX 3aHATHMU, JICKIIUH C OJTHOBPEMEHHBIM ITOKa30M
WLTIOCTpAINi, BHUAEOMATEPUAJIOB, MPE3EHTAINI, JEMOHCTPAIIMOHHBIX OMBITOB. [logaua mpakTHUeCcKOoro
MaTepuaga OCYIIeCTBIsieTcss B (opMe HHIMBHIYAJIbHO-TPYIIOBBIX CaAMOCTOSITENBHBIX — paboT,
IIPaKTUYECKUX 3aAHATUH.

Jlia nocTrKEeHHs LIeTU U 3a/lay MporpamMMbl MpeyCMaTpUBAIOTCSl COBPEMEHHbBIE NIEAarorndeckue u
WH(POPMAIIMOHHBIE TEXHOJIOTHH:

* UTPOBbBIE TEXHOJIOTUU;

* TPOEKTHAs TEXHOJIOTHS,

* TEXHOJIOTHSI MPOOJIEMHOTO 00yUYCHUS;

* 30pOBBECOEPETAOIINE TEXHOIOTUH;

* HUKT-TexHONOTNY;

* TEXHOJIOTHS Pa3BUTHS KPUTHUYECKOTO MBIIUICHHUS,

* TEXHOJIOTHS Pa3BHUBAIOIIETO OOYUCHUS;

* TPYIIOBBIC TEXHOJIOTHH;

* TEXHOJIOTUU YPOBHEBOU AU depeHIIHaLINN.

B mepuon oOydeHus s mpoBeeHUs 00pa30BaTEIbLHON JESITEILHOCTH UCIIONB3YIOTCS CIIEAYIOIIHE
MeTO/bI:

[ 0OBSCHUTEIBHO-WIUTFOCTPATUBHBI  (00si3aTeNbHAsE ~ TeOpeTHdYecKas  4acTh, pabora ¢
WUTIOCTPATUBHBIMU MaTepualaMH, COCTABIICHUE MPAKTUYECKUX 3a/IaHUN);

[ ipoOJIeMHBIH (mpobneMHOE H3JIOKCHHE MaTepHalia MPH H3yYCHUH BOIPOCOB SKOJIOTHH,
HAYYHOW 3THKH, MPU aHAJIW3€ MEePCICKTUBHBIX HAMPABICHUI Pa3BUTHUS HAYKH);
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[ mpakTrueckuii (00s13aTeIbHbIC TPAKTHYECKHE PA0OTHI HA KaXKIOM 3aHITHH);

[ AesTeNbHOCTHBIN  (BBEICHHE  WHAMBUAYAIbHBIX  33JaHUN u CaMOCTOSITENIbHOM
paboThI C TUTEPATYpPOi, ydacTHe OOyUJaIOMUXCsl B KOH(DEPEHIUAX U IKCKYPCHUSX ).

MeToauyeckue H THIAKTHYECKHE MATEPHATIBI:

- METOIMYECKUE Pa3padOTKH 110 TEMaM;

- HaJM4Me HarjsJHOro MaTepuana;

- HaJIM4YWe JICMOHCTPAIIMOHHOT'O MaTepHara;

- BHJICO(DHIIbMBI;

- pa31aToO4YHBIA MaTepua;

- nH(OpMaLIMOHHBIE KAPTOUKH.

- TUTAKTUYECKHE KApPTOUKH.
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