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Pazjnen 1. Komniiekc 0CHOBHBIX XapaKTePUCTHK 00pa3oBaHus
1.1. ITosicHUTEbHAA 3ANMCKA

JlononHuTeNbHAS 001Ie00pazoBaTenbHast 00IIepa3BUBAOIIas IporpaMmma «3aHuMAaTe IbHast
XMMHS» eCTEeCTBEHHO-HAYYHOI HANIPABJIECHHOCTH (CTapPTOBBIH YPOBEHb) pa3paboTaHa HA OCHOBE
HOPMATHBHO-TIPABOBBIX JOKYMEHTOB!

e ®depnepanbHoro 3akoHa P® ot 29.12.2012 r. Ne273 «O06 oOpazoBanuu B PDO»;

e [Ipuka3 MunucrepctBa npocsenieHust PO ot 9 nosops 2018 r. N 196 “O06 yrBepkaeHun
[lopsinka opraHu3alMi W OCYIIECTBJIEHUS  00pa30BaTEIbHOW  JIEATENBHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIpOrpaMmam’”;

e «CaHUTapHO-3MIUJIEMHUOJIOTHYECKMX TpeOOBaHMM K  YCTPOICTBY, COJEp)KaHUIO U
OpraHM3alui pexuma paboTbl 00pa30BaTENbHBIX OpraHU3alMi  JTOTOJIHUTEIHHOTO
oOpa3oBaHusl JeTel», YTBEPKICHHBIX IIOCTAHOBJIEHHUEM [J1aBHOrO ToCyAapCTBEHHOTO
canutapHoro Bpaya P® ot 4 utonst 2014 rona Ne 41;

e KoHuenuuu pa3BUTHs JOMOJHUTEIBHOIO O0Opa30BaHUS, YTBEPKICHHOW  pacrnopsKeHUeM
[IpaButenbcta PO ot 04.09.2014 Ne 1726-p;

e Meroauyeckux peKkoMeHAaluid 1o pa3paboTKe IOMOJHUTENbHBIX OOIIepa3BUBAIOIINX
nporpamMM B MockoBckoit o0mactu (muckmo oT 24.03.2016 r. Ne 3597/21);

e [lpumepHbix TpeOOBaHUN K MporpaMMaM JOINOJHUTENBHOTO oOpa3oBaHHs JeTei
(ITpunoxenue k muchbMy JlemaprameHTa MOJIOICKHOM MTOJTMTHKH, BOCITUTAHKS U COTTHATBHON
MoJUIEpXKKH neteit MunucTepcTBa oopasoBanus 1 Hayku PO ot 11.12. 2006 Ne06-1844);

e VYcrasa MBOY «COLI Ne72»

[Iporpamma «3aHuMaTeIbHASI XUMUS ABISETCS MOAMPUIUPOBAHHOI.

HanpaBieHHOCTH POrpaMMbl — €CTECTBEHHO-HAY4HasI.
YpoBeHb 0CBOEHHSI MPOTrPAMMBI — CTAPTOBBIIA.

AKTYaJIbHOCTH MPOTrPaAMMBI.

XuMus — Hay4yHas AMCLUMIUIMHA, DPAa3BUBAIOLIAs yYMEHUE JIOTUYECKH MBICIUTh, BHUJETH
KOJIMYECTBEHHYIO CTOPOHY IpeaMeTa (BEIlecTBa) U SIBJICHWM, JeiaTh BBIBOJBI M 000OIIEHUS.
Oco0OeHHOCThIO JAHHOUM MpOrpamMMbl SBJISETCSA TO, YTO B HEHM OCYIIECTBIIECTCS MPOIEIEBTUUYECKAS
MOATOTOBKA Ui U3YyYEHUS XUMUU B MEPCHEKTUBE Ha MOBBIIICHHOM WM YriIyOJEHHOM YpPOBHSX,
BO3MOXHOCTh TO3HAKOMHUTBCSI C BBOJHBIMHU pazlielaMH; OOydaroniuecs, KOTOpble MPOSBUIN
MOBBILIECHHBIA MHTEPEC K TEM WJIM WHBIM TE€MaM, MOTYT IpU MOMOIIM HMHAUBUYaIbHOU yueOHO-
UCCIIeIOBATENIbCKOW paboThl 03HAKOMUTHCS C MaTepuaioM, KOTOpBIM BooOIIe He H3y4daeTrcs B
IIKOJIBHOM MporpamMme.

[IporpaMmy OTIM4YaeT M 3CTETUYECKUN aCIEKT, YPE3BBIYAMHO BAXKHBIN 1751 GOPMUPOBAHUS
MHTEJUIEKTYaJTbHOTO TOTEHIHaNa O0YyJaroluXcsl, Pa3BUTHS HMX MO3HABATEIbHBIX HHTEPECOB U
TBOPUYECKON aKTUBHOCTH, MOCKOJIbKY I'PaMOTHO MOCTaBICHHbIE XUMHUECKHE IKCIIEPUMEHTHI MOTYT
OBITh OIIEHEHBI M C ACTETUYECKON TOuku 3peHus. OO0 3TOM TOBOPST, HANPUMEDP, UCTOPUUYECKUE
Ha3BaHM HKCIEPUMEHTOB: «aepeBo KOmurepay, «30J10TON TOKIBY, «I'p03a B MIPOOUPKEY, «3UMHUN
cag», «BYJKaH Ha CToJe» M T. JA. B coaepkxanuu nporpamMmbl OTPaXEHA HUCTOPHUS
XUMUH U Ouorpaduu BEMUKUX YUEHBIX, C AeITETbHOCTHIO0 KOTOPHIX CBSI3aHBI T€ WIH
MHbIE OTKpBITHS. Ha 3aHATHSAX IMPOKO UCTIOJIB3YeTCS HArJISAIHbIH Marepuai,
BO3MO>KHOCTH HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTUIM ¥ TEXHHUECKUX CPEACTB OOYUeHHUS B TIOKa3e
(parMEeHTOB  WCTOpPUM CTAHOBJICHUS U pa3BUTHA XUMUM Kak  Hayku. ConepkaHue — 3aHATHHA
HanpaBJICHO HA OCBOCHME XUMHUECKOW TEPMHUHOJIOIMH, KOTOpass HCHONb3yeTcs HJsl PeleHUs
3aHUMATENBHBIX 33J]a4, KOTOpbIE BIIOCIEACTBHM IMOMOTYT pelsTaM MpUHUMATh y4acTHE B WIrpax,
KOHKYpcaX, OTUMITHaAaX. JJaHHBIH Kypc OCYIIECTBISET yueOHO-TIPAKTHYECKOE 3HAKOMCTBO CO MHOTUMH



pazaenaMu XMMHH, YJOBJIETBOPSET MO3HABATENIbHBIM MHTEpPEC K MpobjeMaM JaHHOW TOYHOM HayKH,
Pa3BUBAET KPYro30p, YIIIyOsseT 3HaH!s B TaHHON HAYYHOH JUCIUILIMHE.

HoBu3Ha 3axiitoyaercsi B TOM, YTO MHOTHE BOIIPOCHI XUMUHU HEPA3PBIBHO CBS3aHbI C (PU3UKOM,
OHMOJIOTHEH W DKOJIOTHEH, U 00pa30BaHHOMY YEIIOBEKY, YeM Obl OH HE 3aHUMAJICS B OYAyIIem,
M0JIE3HO WX 3HaTh. [l03TOMY B TaHHOH 00pa3oBaTEIBHON MPOTrpaMMe PEaIN3yeTCs CHHTeTHYeCKHU i
MOJAXO0J K E€CTECTBEHHOHAyYHOMY OOpa30BaHHIO, KOTOPBIM I03BOJISIET, C OJHOM CTOPOHBI,
cOpMHpPOBATH LEIOCTHOE MPEICTABICHNE O MUpE, 4, C IPYrOil CTOPOHBI, OOJETYUTh MOHUMAHHE
CJIOKHBIX XUMHUYECKUX MPOOIIEM.

Ilenarornueckas nesgecoodpasHocThb. Kak n3BecTHO, XUMHUS CUUTAETCA B ILIKOJIE OJHUM U3
CaMbIX CJIOKHBIX IPEIMETOB M BBI3BIBAET Y MHOTHUX IIKOJbHUKOB HEOTIOHMMAaHUE U HENPUITHE C
MIEpPBOTO rojia O0y4eHHUsl.

Cpeny mpuYMH TaKOoro BOCHPHUATHUS NpEAMETa MOXXHO Ha3BaTh HEOINpPaBJaHHO OOJIBIION
00BEM U IKIEKTUYHOCTh Y4EOHOIO MaTepualia B IIKOJbHBIX IIPOrpaMMax, a TaKKe HEJJOCTaTOUHYIO
MOTHBUPOBAHHOCTb JIETEH K U3YUEHHIO XUMUHU.

Kpome Toro, B nocneanue rojpl HaOIOAAETCS COKpAIEHHE YacOB, OTBOJUMBIX Ha XUMHUIO.
Jlaneko He njs Bcex AeTed XuMusl ctaHeT Oymyined mpodeccueii, mo3ToMy MUHTEpEC K MpEeAMETY
MajaeT, Kak TOJIbKO BO3HUKAIOT CII0HOCTU B MOHUMAHUU TE€X UM UHBIX TEM, TPYIHOCTH B PELICHUH
3aj1a4, MpoOJieMbl MpU TNPOBEACHUM JTa00paTOpHBIX padoT. IIIKOJBHUKM YacTO CYUTAIOT, YTO
XMMHYECKasl TEOpHUs CyXa U 3aryTaHa.

CosepinieHHO WHasi MO3uus GpopMupyercs y pebEHKa mpu BO3ZHHUKHOBEHHWU COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3yYEHUU IIPEAMETA.

Jlannast oOpasoBarenbHasl MporpaMma OPUEHTHPOBAHA HA TO, YTOObI MHTEPEC K XHUMUU
BO3ZHUK U 3aKpenuiicst 01aroaapsi UCIOJIb30BaHUIO B 00YYEHUH MCCIIEN0BATENbCKOTO MOAX01a, pU
KOTOPOM J€TH TOCTUTAaIOT IpeaMeT XUMHH depe3 COOCTBEHHOE yueOHOe Hucclie/joBaHHue. Takoi
MOAXOJT TO3BOJISIET OOy4YalOUIUMCS HE TOJBKO OCBOMTH NOHATUHHBIM anmapaT W 3alOMHHUTH
HEKOTOpbIe BayKHbIE ()aKThl, HO U TIOJYYUTh HaBBIKU MPOBEICHUS CAMOCTOSATEIHHOTO UCCIICOBAHNUS,
KOTOpbIE MOTYT OBITh MOJE3HBI JUIsl MOCJIENYIOIIeH camopeanu3alud B JIt000#l Apyroil obiactu
y4eOHOM U B OyaymieM npo¢ecCHOHATBHON ACITEIHBHOCTH.

Hcxons u3 Takoro noaxoja, B LIEHTP 00y4eHHUs MO JaHHOW MporpaMMe CTaBsSITCSl pa3BUTHE
€CTECTBEHHOHAYYHOIO MHPOBO33pPEHUS U OBJIAJCHHE MCCIEJOBAHUEM KaK METOJOM Hay4yHOTO
no3Hanus. [loaToMy Ha 3aHATUSAX OOJBIIOE BHUMAaHUE OTBOAMUTCS MPAKTUYECKUM paboTaM pa3HbIX
BHJIOB, IPUUYEM 3HAUUTEIIBHOE BPEMSI YIIEISAETCS MPOBEICHUIO CAMOCTOSTENIbHBIX UCCIEA0BAHUI O
BBIOpAaHHBIM TeMaM. HachIleHHOCTh HA4aJbHOTO MEePUO0/ia U3YUCHUS] XUMUU IEMOHCTPAIMOHHBIMU
ONBITAMH CTUMYJIMPYET UHTEPEC K XUMHUU U JKEJIaHUE U3Y4aTh 3Ty HAyKYy.

[Iporpamma BBICTpO€HA TakK, YTO B JaJbHEWIIEM BHUMAHHE JACTEH HA 3aHATUSX HAIPABICHO
Ha BBIIIOJIHEHUE OIbITAa, H3y4YeHHE, HAOMIOJCHHE W (QHUKCAIMI0 €ro pe3yIbTaToB BO BCEX
noipobHOCTAX. B 3TOM ciydae mpuéMbl M JEeWCTBUS BOCHPUHUMAIOTCS OOY4arOIIMMHUCS HE KaK
BOJIIIEOHbIE MAHMIYJSIUHM, a KaKk 3aHUMareibHas HEoOXOAMMOCTb, 0€3 KOTOpOH HEBO3MOXHO
OCYILIECTBUTB CTOJIb IIPUBJIEKATEIbHBIE JAJI1 HUX XUMHUECKUE IIPEBPALLICHHUS.

OTiM4uTeIbHON 0COOCHHOCTHIO MPOrPaMMBbl «3aHUMATEIbHAS XUMUS» ABIISETCS TO, YTO
JaHHAs TPOrpaMMa UMEET €CTECTBEHHOHAYYHYIO HAalPaBJIE€HHOCTh C 3JIEMEHTAMU XY105KECTBEHHO-
ACTETUYECKOMN HANpPaBICHHOCTEHN, TaK KaK 3HAKOMHUT ¢ UCTOPUYECKUMHU aCIEKTaMH CTaHOBJICHUS U
pa3BUTHS XMMHHM, a TAK)KE Pa3BUBAET MOCPENCTBOM IPEAMETAa XMUMHH ICTETUUYECKOE BOCIPUSTHE
OKPY’KaIOILIEr0 MUpPa, YTO UTPAET BAXKHYIO POJIb B IOBBIIEHU N BHYTPEHHEH MOTHBALIUU K OCBOEHHUIO
3TOrO NpeaMeTa 1 (GOpMUPOBAHUHU OOIIEH KYIbTYypbl 00YJaIOIIHUXCS.



Anpecart nporpammsl. [Iporpamma opueHTHpoBaHa Ha Bo3pacT oOydaromuxcs 14-17 ner.
Jnst oOyueHHMs] TPUHUMAIOTCA BCE JKEJNAIONIUE, YTO JaeT BO3MOXHOCTh 3aHUMATbCA C
pa3zHo0Opa3HBIMU KaTErOPHUAMU JIETEH: OJapEHHBIMH, AETHbMH U3 TPYIII COLIMATBHOTO PUCKA, IETHMH
U3 CeMel ¢ HU3KUM COLIMAIbHO-3KOHOMUYECKUM cTaTycoM, a Takke aetu ¢ OB3. Ilpu pa3pabotke
JAHHOW NpPOTpamMMbl YUYUTHIBAIMCh BO3PACTHBIE ICUXOJIOTMYECKHE OCOOCHHOCTH JETEH ITaHHOIO
BO3pacTa, MCUXO(PHU3NICCKHEe OCOOCHHOCTH Pa3BUTHS M 00pa3oBaTeIbHBIC MOTPEOHOCTH ACTEH C
OB3.

®opma o0y4eHHusi — OuHas, AyJUTOPHbIE, BHEAYAUTOPHbIE (IKCKYPCHUH, IPAKTHUECKUE
paboThI), TEOPETUUECKUE U TPAKTUYECKHUE 3aHSATHSL.

dopma opranu3zauuu 3aHATuil. B nporpamme 3¢(hekTUBHO coueTarOTCs UHAUBUIyaJIbHBIE,
IPYNIIOBbIE U KOJUIEKTUBHBIE (DOPMBI paOOTHI.

O0beM M CpPOK OCBOEHMS MPOTrPaMMBbI, Pe:KUM 3aHATHH. [Ipo10KUTENBHOCTh YUEOHOTO
rojaa — 36 yueOHBIX He/leNb, Harpy3ka 2 Jaca B He/Ieqto (BCero 72 yaca B roj). 3aHsATHs TPOBOATCS
C TOCTOSTHHOM CMEHOM NIeITeITLHOCTH.

[IpoucxomuT yriyOiaeHHe MOJyYEeHHBIX 3HAHUW MO0 XMMHUU C aKIEHTOM Ha MOJIyueHUue
HaBBIKOB CaMOCTOSITEIBHOW HCCIIEIOBATEIhCKOW paboTel. Dopma 3aHATHI TpeaycMaTpuBaeT
COYETAaHHE TEOPETHUYECKON YaCTH C MOCIEAYHUIEH NMPAKTHYECKOW IMPOBEPKON M 3aKpEIUIEHHEM
MOJIyYE€HHBIX 3HaHUN MYTEM MPOBEICHUSI pa3IUUYHBIX OTBITOB HAa 0a3e XUMUYECKOH 1abopaTopuu.

Cpoxk peanuzanuu nporpammsi-1 rosu.

1.2. lesau 1 32124 MPOrPpaMMBbI

Iear nporpamMmbl — sBisieTcd (GOPMHPOBAHHME Yy Yy4allUXCs TINIyOOKOro U
YCTOMUMBOTO HMHTEpEca K MHUpPY BEILIECTB M XUMHUYECKUX IPEBpallleHHH, MpHoOpeTeHne
HEOOXOJUMBIX TMPAKTHUUECKMX YMEHMH M HAaBBIKOB IO JIa0OPaTOPHOM TEXHHKE; CO3JaHHE
YCIIOBUH AJISL PACKPBITUS POJIM XMMHMH KaK MHTETPUPYIOIIEH HAayKH €CTECTBEHHOIO ILMKIIA,
MMEIOIIEN OIPOMHOE ITPUKIIAJHOE U BAJIECOJIOTMUYECKOE 3HAUCHHUE.

3agauu:

Oobyuarmue:

— JaTh TIpeJCTaBieHHE OO0 OCHOBHBIX MOHSATHSX HEOPTaHWYECKOM XMMHHM — aTroMax,
HMOHAX U MOJIEKYJaxX; O KJIACCHU(UKAIUU HEOPraHWYECKUX COCAMHEHUN Ha KHUCIOTHI,
OCHOBAaHUS U COJIH;

— 00y4uTh OCHOBaM IPAKTHUECKON XUMUU: aHAIIU3Y U CUHTE3Y;

— HAY4YWTh NPUHIUIAM U METOJIMKE MIPOBEICHUS HCCIEI0BATEIbCKOM PabOThI;

— oOyuuth paboTe C XUMUYECKUMH pEaKTHUBAMH M TNPUOOpPaMH, MPOBEACHUIO
MpOCTEHIINX  JTA0OPAaTOPHBIX  OMEpaluii: HarpeB, MEpPeroHka, SKCTPaKIus,
(bunbTpoBaHUE, B3BEIINBAHKE U T.J.;

— O3HAKOMHTH C MPOUCXOKICHUEM U PA3BUTUEM XUMHUHU, UCTOPHUEH MPOUCXOXKJICHUS
XMUMHYECKUX CHUMBOJIOB, TEPMHUHOB, TIOHSITHIA;

— TI03HAKOMUTH CO CTAPUHHBIMH SKCIIEPUMEHTAMU;

— HAy4YUTh CaMOCTOSTEIHHO HaMeyaTh 3aJlauy, CTAaBUTh DKCIIEPUMEHT U OOBSICHITH €ro
pe3ynbTar.

— TOJATOTOBUTH K M3yYEHHUIO XUMHUHU HA TIOBBIIIIEHHOM HIIM YIITyOJIEHHOM YpOBHE.



PazBuBaromiue:

— pa3BUTh HAOIIOAATEIHLHOCTh U UCCIICIOBATEILCKUN MHTEPEC K IPUPOTHBIM SBIICHUSIM;

— Ppa3BUTh y OOy4aromMXCcs WHTEPEC K MO3HAHWIO, K MPOBEJACHUIO CaMOCTOSTEIIBHBIX
HCCIEIOBAaHUH;

— Ppa3BUTh aKKypaTHOCTb, BHHUMATEIHHOCTh, CTPOTOCTh B COONIOJCHHUM TpPeOOBAHUU
TEXHUKH 0€30I1aCHOCTH;

— BBIpa0OTaTh MEPBOHAYAIBHBIC HABBIKK PA0OTHI CO CHIEIMAIBHOM JINTEPaTypOii;

— chopMHUPOBATh U PA3BUThH MOJOKUTEIBHYI0 MOTHBAIMIO K JabHEHIIEMY H3yICHHIO
C€CTCCTBCHHBIX HaYK;

— Pa3BUTH MIO3HABATEIILHYIO U TBOPYECKYIO aKTUBHOCTD;

— Pa3BUTh 3CTETHUYECKOE BOCIPUATHE CTPYKTYphI, (GOPMYJI XMUMHUYECKUX 3JIEMEHTOB,
pe3ynbTaTa COOCTBEHHOM JIEATEILHOCTH.

BocnurarenrnHbIe:

— BOCIATATh KOJJICKTUBU3M;

— BOCIHTAThH NMPABWIBHBIN TOJX0]I K OPTaHU3aIlUN CBOETO JIOCYTA;

— BOCIHUTATh yOEKICHHOCTHh B IMMO3HABAEMOCTH OKPYKAIOIIETO MUPa U HEOOXOTUMOCTH
9KOJIOTMYECKH IPAMOTHOTO OTHOIIECHHUS K cpesie OOUTaHUsI.

Conepsxanne kypca (724.)

Pasnen 1. Beenenue.

Tema 1.1. CoOecenoBanue ¢ neTbMU. BBomHOE 3aHsTHE.

BrissicHeHME MCXOHBIX TTPEICTABICHUH O TIPEAMETE XMMHUHU U 00J1aCTH €€ TPUMEHEHUSI.

Texnuka 0e30MacHOCTH. 3HAKOMCTBO ¢ Tpymnmoil. Paccka3 o coaepkaHud THpOrpaMMbl
nepBoro rojia ooyuenus. [IpaBuia moBeneHus B JIaDOpaTOPHH.

[IpakTueckass dactb. TexHHMKa OE30MAaCHOCTH B pabOTE C XUMHUYECKHUMH PEaKTHBAMH,
ANEKTPONPUOOPAMH U HarpeBaTEIbHBIMH MPUOOPAMH.

Paznen 2. [Ipeamer xumuu.

Tewma 2.1. [loHsTHA: aTOM, MOJIEKYJIA, SJIEMEHT.

[MapocTepkHeBass Mo/eb MOJIEKYJbl. BemectBa Bokpyr Hac. Bo3HMKHOBEHHE U pa3BUTHE
TEOPETUYECKUX TMpe/cTaBiIeHud o BemecTBe. CTuxum ApuUCTOTENss M aToMHUCTHKa JleMokpura.
PazButne atomuctuueckux npeacrasienuii B tpyaax P. boinsa u [[x. JlaneroHa. 3aKkOH NOCTOSIHCTBA
COCTaBa BEIIECTB.

[IpakTrueckass yacTb. 3HAKOMCTBO C KOJUIEKIIMEN xumudeckux BemiectB. llocTpoenue
MOJIEJIEH MOJIEKYJI PAa3HBIX BEIIECTB.

Tema 2.2. ®usnyeckre U XUMHUYSCKHE SIBJICHUS.

SBnenus pusndeckue u xumuueckue. ['openue ceeun. Mzyuenue peakiiuu ropeHusl.

[IpakTnueckas yacts. [lnaBnenue napaduna. M3rotosnenue ceeun u3 napaduHa WId MbLIA.
Anxumus («30J0TOH T0XKIb» U MUPHTHI).

Tema 2.3. Uncrele BemecTBa U CMECH.

[Tpupoansie cMecu — BO3AyX, HeTh, MHHEpaNbl. 3ydeHne KOJUTeKITHA.

[TpakTnueckas vacte. [IpaBuna paboTsl ¢ Becamu. B3BemmBaHue, IPUTOTOBICHUE cMecel
MeTajula ¥ HeMeTaa.



Paszpnenenue cmeceil.

OuncTKa BELIECTB, IEPEKPUCTAIIIN3ALHUS.

[IpakTrueckas yactb. ONbITHI IO pa3feIEHUIO0 CMECEH.

Tema 2.4. 3aK0H COXpaHEHUS MACCHI.

XuMHYecKas peakliis Kak OTpaKEeHHE 3aKOHA COXPAaHEHUS! MacChl.

[Ipaxtnueckas gacte. [Ipurorosiienne cmecu Jlemepu.

Pa3nen 3. Xumuueckue peaxiuu.

Tema 3.1. IloHATHE O XMMHUYECKOM B3aUMOJICHCTBUU BewlecTB. [IpM3HaKM XUMUYECKHX
peakuuii. Habmroienre npu3HaKoB XUMHUYECKON peaKIlvu.

Tema 3.2. [IpuHuumnel rpaguueckoro 0ToopaxeHus peakiuil. XUMUYeCKue ypaBHEHHMSL.

IIpaktnueckass dacte. [IpoBeneHMe NPOCTEHMINUX OIBITOB, BBISBICHHE W OIMCAaHUE
0COOEHHOCTEH MPOTEKaHUSI PA3IUYHbBIX PEAKIIHIA.

Paznen 4. CoBpemenHoe j1abopatopHOe 000pyI0BaHNE.

[TpuHMnIBl paboThl 000PYAOBaHUS XUMUUYECKON 1a00OpaTOPUU: MarHUTHBIE MEIIAJIKN; BECHI
MEXaHUYECKHUE JIabopaTOpHbIE, TOPCUOHHBIE, aHATUTUYECKUE; BBITSXKHOM 1IKad; MyQenbHas nedb.

[IpakTnueckas 4dacte. Mcmonb3oBaHue 000pyIOBaHMS Ui TNPOBEAEHUS JTabOPaTOPHBIX
pabot. PaboTa ¢ neHTprudyroit, MUKpOCKOTIOM, MarHUTHOM MEIIIATKOH.

Pa3nen 5. Pabota c razamu.

Tema 5.1. PasBurue xumuu. Onbitel k. [Tpuctim, K.-B. Hleene.

«JlecHo¥ ra3z» u cnocoObl «yIy4dlIEHUS» BO3AYXa.

[Tpaktrueckas gactb. OnbiThl ¢ CO2 1 O2. Texnuka 6€301maCHOCTH MPU paboTe ¢ Ta3aMHu.

Tema 5.2. Bogopo, KUCIOpOJ, aMMHAK.

[Tonsitue ynucroTel raza. ['pemyunii ras. [InotHocTs rasa.

[IpakTnueckas yacte. [losryuenue Bogopoaa, KUCI0poia U aMMuaka. Mizmepenue mioTHOCTH
rasa.

Paznen 6. Mctopust xuumuu. DTanbl B M3y4E€HUH Ta30B U PACTBOPOB.

Uctopus tpancopmaimu npeacTaBieHUl YUEHBIX O CTPYKTYpE Ia3000pa3HbIX BEIIECTB U
Teopun pactBopoB. M3ydyenue cocraBa Bosmyxa. Otkpweitus Jl. Pesepdopma, A. JlaByasse u I
Kapennuma. Pazsutue reopun ropenus.. OnposepxeHue Teopuu ¢iaoructona. Teopuu pactsopos C.
Appenunyca u [. . Menaeneena.

Pazgen 7. Pabora ¢ pacrBopamu. Bopa.

Tema 7.1. [loHsATHS pacTBOP ¥ paCTBOPEHUE.

TBépapie, kuakue, ra3zo00pa3Hbie pacTBOpbl. HacwimeHHbI pacTBOp. HeHachimeHHbII
pactBop. Ilepechiiennslit pactBop. PacTBOprMOCTS.

[IpakTuueckas yacTb. [IpuroroBieHue pacTBOPOB U3  KHUJKOTO CTEKJIA

«Heopranmueckuii jiec — 3araJOUHbIN U MPEKPACHBIN».

Tema 7.2. Kpucransl.

Kpucrannuzauus u3 nepechbleHHbIX PaCTBOPOB.

[IpakTrueckas yactb. BripaniuBanre MOHOKPUCTANIOB U3 HACBILIEHHOTO PacTBOPA.

[TomyuaeM u prcyeMm KpUCTaTbI pa3HON (OPMBIL.

Tema 7.3. II1€m109M ¥ KUCIOTHI.

PactBopel mienmoueld u kucnot. Boma B dusumke, xumum u Ouonoruu. I[lpupomgHbie
OCMOTHYECKHE SBJICHUS.

[IpakTruueckas yactb. YcTpaHeHUE KECTKOCTU BOJbL. DJIEKTPOIUTHL. Jluccouuarus.

Tema 7.4. Conn.

Muoroo6pasue cosneil. Cosin BOKpYr Hac, MX peakiuu. KpacoTa XUMUYECKUX peaKIHid.



IIpaxTrueckas yacts. Kpucramnusanus coiel U3 KEeIaTHHOBBIX IUIEHOK.

Pa3nen 8. Xumus Bokpyr Hac. [IpazgHudHas xumusl.

[Tpuntune! geicTBUs (PeliepBepKOB, XUMUYECKUX 3MEH, IPAKOHOB, XJIOMYIIEK.

IIpaxkTrueckas yacte. XUMHUYECKHE 3MEU U IpakoOHbl. POKYCHI, OCHOBAHHbBIC HA U3MEHEHUU
LBETA pacTBOpa NpU XUMHUYECKON peakuuu. DeliepBepkd. MbpUIbHBIE ITy3BIpH, O YEM OHM MOTYT
pacckazath?

Pa3znen 9. Mertasuibl ¥ UX COEAMHEHUSL.

Tema 9.1. Meta/uibl U1 UX COEAMHEHUS — CTOMKHE M AaKTUBHBIC, TBEPABIC U MSTKHUE,
JparolieHHEbIE.

Mertannsl B Tabnuie Menaeneesa. CTpoeHre aToMa Ha IpUMepe aroMa MeTasuia.

IIpaxTrnueckas yactb. OU3NYECKHE U XUMUYECKUE CBOMCTBA METAJLIOB.

Tema 9.2. MeTanibl OCHOBHBIX TPYIII.

CBoiicTBa, CTpOEHHE aTOMA.

[IpaxTnueckas yactb. OnbIThl ¢ Sn 1 Al.

Tema 9.3. MeTanmisl HOOOYHBIX TPYIII.

Mens, cepedpo, 3051070, TMHK. CBOWCTBA, CTPOEHHE aToMa.

[Tpaktuueckas yactsb. Kakue metansl ecth B tammne HakanuBaaus (W, Mo, N). JIparoniennsie
Metauibl. Beimenenne Au m Ag. «KaccueB mypmyp». BeipammBanne monokpuctaimioB Cu.
«/lepeBbsa» [Tapanensca u FOnurepa.

Pazgen 10. Dnexrpoxumus.

Tema 10.1. I'anbBaHMYECKHE DIIEMEHTHI.

Uctopus otkpsiTus. [lonstue o ranpBanuke. CoctaB M NPUHIUIIBI paOOThI rajJbBaHUYECKUX
3JIEMEHTOB.

[IpakTnueckas vactb. M3ydyeHwe cocTaBa W NpUHLUIA PabOTHl Pa3IMYHBIX 3JIEMEHTOB
MTATAHMUS.

Tema 10.2. YcrpoiicTBo 6atapeiku.

Pasnosxenue Boapl Ha BOJOPO U KUCIOPOI.

[IpakTrueckas 9actb. OnbITH ¢ OaTapeiikaMu.

Tema 10.3. Koppo3sust MeTaJu1ioB. 3aniyura OT KOPPO3HUH.

[IpuumnHEl U OCAEACTBUSA KOPPO3UH METAIIOB. 3alIUTa OT KOPPO3UHU.

[IpakTrueckas yactb. ONbITHI IO U3YYEHUIO KOPPO3UU METAIIOB U 3aLLUTHI OT HEE.

Pasnen 11. XKeme3o. CoiicTBa xkeesa.

Tema 11.1. OcoOGeHHOCTH XKelle3a U COEAUHEHUHN Kene3a. MarHeTusM.

Keneznsiii Bek. JKene3o Bokpyr Hac. CTeneHu okucienus xenesa. [lonstue maruerusma.

[IpakTnueckas yactb. KauecTBeHHbIE peakiiuu Ha MOHBI xene3a. [lomyyenue nupodopHoro
xene3a. OnbIThl, JEMOHCTPUPYIOIINE MAarHETU3M.

Tema 11.2. Peakuuu coenuHeHni xene3a. XUMUUECKas paayra.

OcoOeHHOCTH COeAMHEHUH Kele3a U UX Peakluil.

IIpakTrueckas yacTb. ONBITHI IO MOJYYEHUIO PA3HOLBETHBIX COEMHEHNUN JKeIe3a.

XuMHuuecKas paayra 1 XUMHUYECKHH cBeTodop.

Pazgen 12. Hemeraisl.

Tema 12.1. Cepa u pocdop — TUIIHUHBIE TPECTABUTENN HEMETAIJIOB.

Coenunennusd S u P. Xumnueckue cBoiictBa coeauneHuit S u P. Amotponus.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE CBOMCTBA COSTMHEHUH cephl U pocdopa.

IIpakTueckas uyacte. DeilepBepkn  Kak IpUMep TUIIUYHON OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIBLHON PEAKIIUH.



Tewma 12.2. T'anorensl. CX0ACTBA U pa3Inyus.

Hcropust OTKpBITUS HEKOTOPBIX TaJIONEHOB. ['aJloreHsl — onacHble U IOJIe3Hble. YeM maxHer
Mope? 3auem opraHuzmy noxa?

[IpakTrueckas yactb. ONbITHI O MOJIYYEHHUIO TAJIOTEHOB.

Tema 12.3. OxucnurenbHO-BOCCTAHOBUTENbHBIE peakluu B ObITY U B 1aboparopuu. OBP.

[IpaxTnueckas yactb. BoiBeieHUE MATEH U NOJTYyYEHUE KPACOK. XUMUYECKUE BYIKAHBI.

Paznen 13. I'enetnueckas CBA3b HEOPraHUUECKUX COECTUHEHUI.

Tewma 13.1. MHOroo6pa3ue HEOPraHUMYECKUX XUMUUECKUX BEIIECTB M PEAKIIUH.

Kousbua JInzeranra.

[IpakTnueckas vacte. [IpoBeneHHE CIOKHOM LIEMM XUMUYECKUX PEAKUUNA IS MOJTYyYEHHUS
koJient JIuzeranra.

Tema 13.2. Okcuapl METAIIOB U HEMETAJLIOB.

Heoprannueckuii cuntes. ['eHeTHUECKast CBSA3b HEOPraHUYECKUX COCTUHEHUMN.

[IpaxTrnueckas dacte. [lomyueHnue u CBONCTBA OKCHJIOB.

Pa3znen 14. MuHorooOpasue opraHun4ecKuX COeTUHEHHH.

Tema 14.1. MHOTOOOpa3ue COENUHEHHH yTiiepoa.

Hedtp, Hedranbie mnénku. Paspymenue mnénok. [loBepxHocTHOe HatspkeHue. Bompocsl
3arpsi3HEHUs OKpPYXKaIoUIeil cpebl.

[Ipaxtrnueckas yacte. Onpenenenye rajJoreHOnpOru3BOIHbIX.

l'openne caxapa. [IpoaykTel nuTaHUs.

Tema 14.2. Moro1ue BeliecTsna.

Mpruia. CHHTETHYECKHIE MOIOIIIME BEIIECTBA.

[IpakTruueckas pabota. M3rotoBieHne Mblia.

Tema 14.3. Kpaxman u 1iroko3a.

Crpoenue, cocrtaB, wucnosib3oBaHue. LIBeTHble peakiuu. OnpeneneHue TITOKO3bI.
Cepebpenue.

[IpakTuueckas yactb. KauecTBeHHBIE peakIIMU HA KpaxMai U TIIOKO3Y.

Tema 14.4. Opranndeckue BEHIeCTBa B IPUPOJIC.

benku, YKUPBI, YIIIeBOJbl, (PePMEHThI, TOPMOHBI, BUTAMUHBI U  MPOAYKTHI HX
MpEeBpAILCHUH.

[Ipaktruueckas yactb. [IpocThie ONBITHI C OPraHUYECKUMU BEILIECTBAMM.

Pasgen 15. Aganus u ouncTKa.

WNuaukaTopsl U3 NpupoaHbIX MaTepranoB. CrocoObl pa3nuyeHust CoJeH.

[IpakTuueckas yacTb. [I[puroToBieHne MHAMKATOPOB W3 MPUPOJIHOTO CHIPHS.

Xpomarorpadus U SKCTpakius. AHAIU3 CMECH COJICH.

Paznen 16. IlogrotoBka ucciaenoBaTenbcKoi pabOTHI U yuacTue B KOH(EPEHIIUH.

Tema 16.1. Be160op TeMBbI ¥ MOATOTOBKA UCCIIEA0BATENBCKOM pabOTHI.

O6061enne npoitieHHoro Marepuana. Ber6op Temsl. Lenu u 3agaun paboThl, 3Tansl paboThl
Haj Heil. OcoOeHHOCTH UCToIb30BaHus MIHTepHeT.

[Ipaktuyeckas yacth. [Touck u padota ¢ nureparypoii o teme.

Tewma 16.2. [locraHoBKa 3KCIEPUMEHTA.

MecTo 1 poJib SKCIIEpUMEHTA B HCCIIEI0BATEIbCKON paboTe. BbIBobI IO padoTe.

IIpakTnueckas yacts. [IpoBeeHNnEe SKCIIEPUMEHTA M AHATIU3 €TI0 PE3YJILTATOB.

Tema 16.3. Yuactre B KoH(DepeHIIHH.

[ToarotoBka nOKIaga ¥ MPE3EHTALUN.



[Ipaktuyeckas dactb. Yuactue B koH(epeHimu «I[IOHUCK», oOcyxneHue pe3ynbTaToB

KOH(EPEHIINH U BBICTYIUICHUH 00yJarOIMXCs.

Pazgen 17. Utorosoe 3anarue.

HroroBasg auarHocTuka.

HHAUBUAYAJIBHBIX TCM IJId U3YYCHHSA JICTOM.

1.3. Coaepxanue nporpaMmbl
YueOnbIii miaH (72 gaca)

[TogBenenue UTOroB pabOTHI

3a ydeOHbI rOn. BbIOop

Ne i/ Ha3sBanue pa3ge/ioB U TeM KosnyecTBo yacos ®opmbl
Teopus |[Ipakr | Bcero arrecTaluu
HKa
1 BBenenue B nporpamMmmy 1 1 2 Y cTHBI onpoc
1.1 | CobecenoBanue ¢ aerbMu. BBomHoe 1 1 2 Y cTHBII onpoc
3aHSTHE.
2 Ipexmer xumun 4 3 7
2.1 | IloHsTHS: aTOM, MOJICKYJIa, JJIEMEHT 1 2 XUMHYECKUH
JTUKTAHT
2.2 | ®u3ndecKue U XUMHYCCKUE SIBIICHUS 1 1 2 Pemenue
TPEHUPOBOYHBIX
paXXHEHUU
2.3 |UYwucrele BemectBa H = CMECH. 1 1 2 Pemenue
Paznenenue cmecei TPEHUPOBOYHBIX
paXXHEHUH
2.4 | 3aKOH COXpaHEHHUS MacChl 1 1 2 Y cTHBII ompoc
3 XuMHYEeCKHE PeaKkunu 2 1 3
3.1 |Ilonstue 0 XUMHYECKOM 1 1 2 Brinosnenue
B3aUMO/ICHCTBUH [IPAKTHYECKUX
BEILECTB Baganui
3.2 | IlpuHImmns! rpaguIecKoro 1 - 1 Pemenue
O0TOOpaxKeHHs TPEHUPOBOYHBIX
peakui yIIpa>kHEHH I
4 CoBpemMeHHoOe JadopaTopHoe 1 1 2 [TectupoBanue
000pyI0BaHueE
5 Pabora ¢ razamu 2 3 5
5.1 |Pasutne xumun. Onbitel JXk. 1 - 1 Y cTHBII onpoc
IIpuctnu,
K.-B. llleene
5.2 | Bogopona, kucimopoa v aMMHuaK 1 3 4 Pemienue
PAKTUIECKUX
BaaHui
6 Hcropusi xumuu. 1 3 4 TecTupoBanue
Jdranbl B M3YYeHMH Ta30B U
PacTBOpPOB
7 Pabora ¢ pactBopamu. Bona 4 5 9
7.1 | lloHsTusi: pacTBOp M pacTBOPEHHE 1 1 2 Y cTHBII onpoc
7.2 | Kpucramisl 1 1 2 Y cTHBII onpoc
7.3 | llI&nouyn u KUCIOTHI 1 2 3 Pemienue
TPEHUPOBOYHBIX
YIIpayKHEHUH




7.4 | Conu 1 2 Pemenue
TPEHUPOBOYHBIX
YIIpayKHEHUI
8 Xumus Bokpyr Hac. IIpazaunynas 1 1 Y cTHBIN onpoc
XHMHSA
9 MeTaJuIbl M UX COETMHEHUS 3 5)
9.1 |Mertautel W WX COCIUHEHUS — 1 1 Y cTHBII onpoc
CTOMKHUE U
aKTUBHBIE, TBEPABIE H  MSTKHE,
JParolcHHbBIC
9.2 | Metauibl OCHOBHBIX T'PYIIIT 1 3 Pemenue
[TPAKTHICCKIX
3aganni
9.3 | Metaibl MOOOYHBIX TPYIIIT 1 1 Pemenue
[TPAKTHICCKIX
3aganni
10 | DaekTpoxummus 3 4
10.1 | l'abBaHWYECKHE IIEMEHTBI 1 1 Y cTHBII onipoc
10.2 | YcrpoiicTBO GaTtapeiku 1 1 Y cTHBIN onpoc
10.3 |[Koppo3sus MeTaioB. 1 2 BrimoHeHNe
3anmTa OT KOppO3uu [MPAKTUYECKUX
Baganui
11 | Keae3o. CBoiicTBa :KeJie3a 1 4
11.1 | OcobeHHOCTH X€ene3a U COEANHEHUN 1 1 BrimosiHeHNE
xKenesa. TPEHUPOBOYHBIX
Maruetusm paXXHEHUH
11.2 | Peakuuu COEOMHEHUN  Kejesa. - 3 BreimosiHeHNE
XuMmuyeckas PAKTUYECKUX
panyra Baganui
12 | HemertaJibl 2 6
121 |Cepa wu dochop — THOUYHBIC 1 2 BrironHeHue
MpeICTaBUTENHN [IPAKTUYECKUX
HEMETAJIJIOB BalaHUI
12.2 | l'asorensl. CXOACTBO M pa3Inyus 1 TecTtupoBa
HIIE
12.3 | OxucnuTenbHO-BOCCTAHOBUTEIbHbIE - BrImoTHEH
peaxiuu B e
ObITYy U B 1aboparopuu [IPAKTHYEC
KX
BagaHui
13 | 'eneruyeckas CBSI3b 2
HEOpPraHUu4YecKUuX
COeIMHEeH U
13.1 | MHorooGpazue HEOPraHUYECKUX 1 Permenne
XUMHYECKUX TPEHHUPOBO
BEIIECTB U peakluii HBIX
yIIpasKHEH
14051
13.2 | Okcuasl METAIIOB ¥ HEMETAJIOB 1 BrimoiHeH
e

[IPAKTHYCC




KITX

3aJIaHH I
14 | MHoroo0pa3ue OpraHn4yecKux 4 2 6
COeIMHEeHU I
14.1 | Muoroo0Opa3ue COEINHEHNI 1 - 1 Y cTHEIN
yriepoja oripoc
14.2 | Motomiue BerecTna 1 1 2 BrimoHeH
e
paKTHIEC
KX
BaJaHni
14.3 | Kpaxman u rimroko3a 1 1 2 BrinoaHeH
e
MpaKTHIEC
KX
BaJaHni
14.4 | Opranuueckue BeUIECTBA B IPUPOJIE 1 - 1 Pemenne
TPEHUPOBO
THBIX
yITpasKHEH
1287
15 | AHaJu3 ¥ OYHCTKA BeleCTB 2 2 4
15.1 | UnaukaTopsl. [Tony4yenne u 1 1 2 BrimoHeH
WU3y4YEeHHUE CBOMCTB e
paKTHyec
KX
BaJaHui
15.2 | CiocoObl 0OHApPY)KEHUSI KATHOHOB H 1 1 2 BrimoHeH
aQHUOHOB. e
IlBeTHbIe peakuuu. AHaIU3 CMECU paKTHiec
cosen KITX
BaJaHni
16 IloaroroBka mMccJIeI0BATEIbLCKOM 2 1 3
padoThI n
y4acTue B KOH(pepeHInu
16.1 |BeiGop TeMBI M  TOJArOTOBKa 1 - 1 Y cTHEIN
HCCIIEeIOBATENIbCKOU OTIpOC
paboThI
16.2 | [TocTaHOBKa 3KCIIEpUMEHTA 2 1 BrImoTHEH
e
paKTHiec
KX
3aJIaHU I
16.3 | Yuactue B KoH(pepeHInn 1 - 1 CobecennoB
QHIe
17 | UToroBoe 3aHsiTue 1 - 1 TectupoBa
HIe
Htoro 33 37 70




1.4. Ilnanupyemble pe3yJbTaTbl
IIporpamMma oOecneuynBaeT JOCTHXKeHHE  CJIEAYHOIIUX Pe3yIbTATOB OCBOCHHH
NPOrpaMMbl JONOJTHHUTEJHLHOI0 00Pa3oBaAHMA:

JInuyHOCTHBIE:

— chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH H
CIOCOOHOCTH, OOyJaromuxcs K CaMOPa3sBUTHIO W CaMOOOpPa3OBAaHHIO Ha OCHOBE
MOTHUBAIMK K O0YyYEHUIO M TMO3HAHUIO, BRIOOPY JanbHEHIIero oopasoBanusi Ha 0ase
OPUEHTUPOBKH B MHUpe Tnpodeccuii U NpodecCHOHAIBHBIX MPEAIOYTCHUH,
0CO3HAaHHOMY MTOCTPOEHHIO MHINBUAYaILHON 00pa30BaTEIBHON TPACKTOPHH C YIETOM
YCTOMYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

—  c(opMHUPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOH TPAKTHKH;

— chopMHPOBaHHOCTP ~ KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B  OOIIEHUH U
COTPYIIHUYECTBE CO CBEPCTHUKAMHM, CTApIIMMU W MIAANINMH, B 00pa3oBaTEeIHHOMH,
OOLIECTBEHHO MOJIE3HOM, yueOHO- HcCie10BaTeNbCKOM, TBOPUECKONW U IPYTUX BUAAX
NS TeTbHOCTH;

— yYMEHHE SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICJIH B YCTHOW W MMCBMEHHOW peUH,
MMOHUMATh CMBICJ MOCTABJICHHOW 3aayM, BBICTPAWBATh apTYMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI;

— TpEeICTaBIIEHHE O XMMHUYECKOM Hayke Kak cepe denoBedyecKod IesiTeNbHOCTH, 00
JTanax e€ pa3BUTH, O €€ 3HAYUMOCTH I Pa3BUTHS LIUBUIM3ALINY;

— KPUTHYHOCTb MBIIJICHHUS,, YMEHHE pAaclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBAHHUS, OTIMYATh THIIOTE3Y OT (PaKTa;

— KpeaTUBHOCTh MBIIUICHUS, UHUIMATHBA, HAXOJAYMBOCTb, aKTUBHOCTH IPH pEIICHUU
AKCIEPUMEHTAJIbHBIX U PACUETHBIX 3aJay;

— yYMEHHUE KOHTPOJIUPOBATh MPOLECC U PE3YyIbTAT Y4eOHOU UCCIIEIOBATEILCKOM NeATEIbHOCTH;

— CHOCOOHOCTH K HMOLIMOHAIBHOMY BOCIPHUSTHIO XHUMHYECKHX OOBEKTOB, 3ajad,
pELIECHUH, pacCCyKICHUM.

MertanpeameTHbIie:

— YMCHHE CaMOCTOSITEIIHO TUIAHUPOBATh aJlbTCPHATUBHBIC IYTU JOCTHIKCHUS LIENICH,
OCO3HAHHO BBIOMpaTh Hambosee APPEKTUBHBIE CIOCOOBI pEIIeHUs Y4EOHBIX U
MO03HABATE/bHBIX 33/1a4;

— YMEHHE OCYIIECTBJISATh KOHTPOJb MO Pe3yabTaTy U MO crocoOy ACWCTBUS HA YPOBHE
MIPOU3BOJILHOTO BHUMAHUS 1 BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBIL;

— YMEHHE aJeKBaTHO OIICHMBATh MPAaBUIBHOCTh WM OIIUOOYHOCTH BBITIOJHEHUS
yueOHOM 3amaun, €€ OOBEKTUBHYI) TPYIOHOCTh U COOCTBEHHBIE BO3MO>KHOCTH
e€ pelieHus;

— OCO3HAHHO€ BJAJICHWE JIOTUYECKHUMH JEHCTBHSIMH  OTMpEAeNieHUs IMOHSATHH,
0000111eHNs1, YCTAaHOBJICHHS aHAJIOTHi, KIacCU(UKAIIMK HAa OCHOBE CaMOCTOSITEILHOTO
BBIOOpA OCHOBAHMIA U KPUTEPUEB, YCTAHOBIICHUS POJOBHJIOBBIX CBSI3EH;



YMEHHME YCTaHABJIMBaThb IPUYUHHO-CIEACTBEHHBIE CBSA3H; CTPOUThH JIOTMYECKOE
paccyXJeHHEe, YMO3aKJIIoueHue (MHAYKTUBHOE, JIEIYKTUBHOE M 10 aHAJIOTHUH)
Y BBIBOJIBI;

YMEHHUE CO3/1aBaTh, MNPUMEHATh W MNPeoOpa3oBHIBATh 3HAKOBO-CHMBOJIMYECKHE
CPEICTBA, MOJIEJIN U CXEMBI JUIsl peIIeHUs] yYeOHbIX U [T03HABATEIbHBIX 33/1a4;
YMEHHME OpPraHU30BbIBATh Y4EOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEILHOCTH C
YYUTEJIeM M CBEPCTHHUKAMU: OTPENENATh LENH, pacrpesaeneHne GyHKIUNH U posen
YYaCTHHUKOB, B3aUMOJICHICTBHE U 001IIMEe CTIOCOOBI pabOThI; yMEHHE pabOTaTh B TPyIIIE:
HaXOJUTh O0INee pelmieHHe W pas3pemarh KOHQIMKTHI Ha OCHOBE COTJIACOBAHHS
MO3ULUHI U y4€Ta HHTEPECOB; CIIyIIaTh NapTHEPA; POPMYIUPOBATH, APTYMEHTHPOBATH
M OTCTauBaTh CBOE MHECHUC;

c(hopMUPOBAHHOCTh YYEOHOM U 0OIIETIOIH30BATEIHLCKOM KOMIIETEHTHOCTH B 00IacTH
HCII0JIb30BAHUS MH(OPMALIMOHHO -KOMMYHUKAIIMOHHBIX texHonoruit (MKT-
KOMIIETEHTHOCTH);

MEpBOHAYAJIbHBIE TPEJCTABICHUA 00 HIesIX U O MeToJaXx XHMHHM Kak o0
YHUBEPCAJIbHOM $SI3bIKE HAayKH W TEXHHMKH, O CpPEICTBE MOJEIHPOBAHUS SABICHUN
U TPOIIECCOB;

yMEHHE BUIETh XUMHUYECKYIO 3aJ]auy B KOHTEKCTE MPOOJIEMHON CUTyallMH B JAPYIHX
JTUCHMIUIMHAX, B OKPY)KaIOIIeH KU3HU;

YMEHHE HaxOJIUTh B Pa3IMYHBIX HCTOUYHUKAX HH(OpMalMio, HEOOXOTUMYIO IS
pelIeHNs XUMUYECKUX MPOOIIeM, U IPEICTaBISITh €€ B MOHATHON (popme; MpUHUMATh
pelenne B YCJIOBHSIX HETIOJHOMU u M30BITOYHOM, TOYHOM u
BEPOSATHOCTHOUW MH(pOpPMAIINH;

yMEHHME TOHHMMAaTh U MCIOJb30BaTh XMMHUYECKUE CPEICTBA HATJISIAHOCTH (MOJEIH,
YepTekKH, CXeMbI U JIp.) Ul WIUTIOCTPALIUH, HHTEPIIPETAllMH, apryMEHTaIUH;

YMEHHME BBIIBUTAaTh THUIOTE3bl IMpPU pELIEHUH Y4YeOHBIX 3a7ad U [OHUMATH
HE0OX0IMMOCTb UX MPOBEPKH;

YMEHHE MPUMEHATh MHIYKTHUBHBIE U JEAYKTUBHBIC CIIOCOOBI pacCy:KICHHM, BUICTD
pa3JInYHbIE CTPATErUH PELICHU 3aa4;

[NOHMMAHHUE CYHIHOCTH AJTOPUTMUYECKUX MPEINUCAHUNA M YMEHHE JEHCTBOBATH B
COOTBETCTBUU C IPEAJIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUTh LM, BHIOMpATh W CO3JaBaTh AITOPUTMBI IS
pelIeHns yueOHbIX XUMUYECKUX PoOIieM;

YMEHUE IUIAHUPOBATH U OCYLIECTBIIAThH ACSITEIIBHOCTh, HANIPABICHHYIO HA PELICHHE
3a/1a4 UCCIIEeI0BATENIbCKOTO XapakTepa.

IIpeamerHbIe:

YMCHHC pa6OTaTB C XUMHYCCKHMM TCKCTOM (CTPYKTypI/IpOBaHI/Ie, HU3BJICUYCHUC
HCO6XOﬂHMOﬁ HH(bOpMaHHH), TOYHO U I'PaMOTHO BbIpaXaTb CBOU MBICJIU B YCTHOﬁ u
MHUCbMEHHOM pcun, NpuUMEHAd XUMHUYCCKYI0O TCEPMUHOJIOTHKO U CHUMBOJIUKY,
HCIIOJIb30BAaTh PAa3INIHbIC S3BIKH XUMHUHU (CHOBCCHBIfI, CHMBOHHQCCKHﬁ,
rpa(pnqecxnﬁ), 000CHOBBIBATH CYXXACHU, TPOBOANUTDH Knaccn(bmcaumo, JO0Ka3bIBaATb
XUMHUYCCKHUEC YTBCPIKIACHUS,



— BJaJgeHue 0a30BBIM MOHATUHHBIM allapaToM: UMETh MPEJICTABICHUE O XUMHUYECKOM
JJIEMEHTE, BJIaJICHUE CUMBOJILHBIM SI3IKOM XHMHH, 3HAHUE XUMHUECKUX (OPMYIT;

— YMEHHE BBHITIOJHATH pacueTHbIE NpeoOpazoBaHusi (HOPMYI, MPUMEHITh WX IS
pelieHuss y4eOHBIX XUMHYECKMX 3a]ad W 3a7ad, BO3HUKAIOIIUX B CMEXHBIX
y4eOHBIX MTPEIMETaX;

— YMEHHE TO0JIb30BAThCS XUMHUYCCKHMH (OPMYITaMH H CAaMOCTOSTEIHHO COCTaBIISATH
(GopMyITbI  3aBHCHMOCTEH MEXIy BEJIMYMHAMU Ha OCHOBE OOOOIICHHS YaCTHBIX
CIly4aeB M SKCIIEPUMEHTA;

— YMEHHE pemaTth 3aJadd IO ypaBHEHUSM H (opMyliaM, MPUMEHSTH MOJy4CHHBIC
YMEHHUS JIJIS peIIeHUS 3a/1a49 U3 XUMHH, CMEKHBIX TIPEIMETOB, MPAKTHKH,

— OBJIAJICHUE CHCTEMOUW (PYHKIIMOHAIBHBIX IOHSATHH, (YHKIHMOHAIHHBIM SI3BIKOM |
CUMBOJIMKOW, yYMEHHE CTPOUTh TpadUKH 3aBUCUMOCTH BEIIMYHH, OTMHUCHIBATH HX
CBOWCTBa, HCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpapUUecKue TPEACTABICHUS YIS
OTIMICAHUS Y aHAJIN3a XUMHYCCKUX 3a/1a4 M PEaTbHBIX 3aBUCUMOCTEHH;

— OBJIAJICHUE OCHOBHBIMH CIIOCOOAMH TIPEJCTABJICHUS W aHAJM3a CTATHCTUYCCKUX
JAHHBIX; YMEHHUE MPOTHO3UPOBATH OTKPHITHE HOBBIX BEIICCTB;

— yYMEHHUE MPUMCHSITHh H3yUCHHBIC TTOHATHS, PE3YJIbTAThl M METOIBI IIPH PEIICHUN 33]1a9
W3 Ppa3IUYHBIX pa3/ielioB Kypca, B TOM 4HCIE 33Ja4, HE CBOJAIIAXCS K
HEMOCPEJCTBEHHOMY TPHUMEHEHHIO H3BECTHBIX aJlTOPUTMOB.

Pa3znen 2. Komniieke opraHu3anoOHHO-Tearoru4ecKnx ycjaoBuii

2.1. ®opmbl aTTECTANNH

- (popMBI OTCJICKUBAHUSA U (PUKCALMH Pe3y1bTAaTOB:

B mpouecce o00ydeHHs OCYIIECTBISETCS KOHTPOJIb 3a YPOBHEM 3HAHMH M yMEHUH
oOyuaronuxcs. 3HaHUSI U yMEHHUS TPOBEPSIIOTCS TOCPEACTBOM BBIMOJHEHUS OOy4YarOUIMMUCS
MPaKTUYECKHX paboT B  XUMUYECKOW  jabopaTopuu, TOJATOTOBKH  CaMOCTOSITEIIbHBIX
UCCIEeIOBATENIbCKUX paboOT. YPOBEHb YCBOEHHUS MPOTPAMMHOIO MaTepuana OMpeAenseTcs Mo
pe3ynbTaTaM BBITIOTHEHUS MPAKTHUECKUX padoT. C KaxapIM peOeHKOM oTpabaThIBalOTCs Hanbosee
CIIOHBIE AKCIEPUMEHTHI, 37€Ch HEOOXOJMMO BHUMATENbHOE, YyTKOe U J00poe OTHOIIEHHE K
Kaxxaomy. Beioupaercs nuddepeHnrpoBaHHbIi TOAX01 K 00ydaroemMycs, Bce yAauu MOOMIPSIOTCS,
BCE HEJOYEThl TAKTUYHO M MSATKO HCHpaBIsAtoTCA. KOHTpOIMpyeTcss KadecTBO BBIIIOJHEHHS
MPAKTUYECKUX pabOT IO BCEM pa3zeaMm.

B Tteuenue ydeOHOro roja oOydarompiecs Y4YacTBYIOT B XHMHUYECKHX OJMMIIMAAAX H
KOH(EpEeHIHAX.

dopmamu MMoABEICHUSI UTOTOB PAOOTHI MOT'YT OBITh: OTKPBITHIE 3aHATHS, TBOPUECKasl 3aIIUTa,
CaMOOIIEHKa, KOJJIEKTUBHOE 0OCYKIEHUE U JIp.



HToroBas oueHKa OCyHIECTBIsIETCS B (opMe JEMOHCTPALMU JIydIIUX paboT Ha 3aHATHUAX
KpyXXKa TIepell OJHOKIACCHUKaMHU M pojuTeisMu. Jlydmmue paboThl OTMEYAIOTCS TpaMOTaMH,
TUILIOMaMHU, 110AapKaMu.

- ()OopMBI NpPeIbSIBJICHUS M JEMOHCTPAIUM Pe3yJIbTATOB:

— BXOJHOW KOHTPOJIb — IPOBOJUTCS B Hayasie 0OydeHUs], OTPEICISIET YPOBEHb
3HaHU# pebeHka (codbecemoBaHe ¢ 00YJaIONIMMHUCS B HaYase To/1a);

- TGKYHII/Iﬁ KOHTPOJIb — MNPOBOJUTCA HA KAXKAOM 3aHATUH: aKOCHTHUPOBAHUC
BHHUMaHus, IPOCMOTp padoT;

— IPOMEXYTOYHBIH KOHTPOJb — IPOBOJUTCA IO OKOHYAaHUU H3y4YEHUs
OTACJIBHBIX TEM: TUIAKTUYCCKUEC UT'PBI, TCCTOBLIC 3aIaHN 1, BUKTOPUHBI.

— HWTOTOBBIA KOHTPOJH — TPOBOAMTCS B KOHIIE y4eOHOTO rojia, OMpEaeNseT
YPOBEHb OCBOCHHS TIPOTPaMMBl (3allUTa HCCIEI0BATEIBCKONH paboTHI,
cobeceroBaHNE B KOHIIE TO/1A).

B mporpamme ucnosnb3yercs rudkasi peWTHHTOBas CHUCTEMa OLEHKU JOCTH)KEHUN
o0yyarouuxcs 1o OnpeAeIeHHbIM KPUTEPUIM:
— BBITIOJTHEHHE OTIPEIEIEHHOTO KOJIMYECTBA MPAKTUYECKUX PadOT, KOrAa KaxKkaas

MpaKTH4ecKast paboTa OLIEHUBAETCS ONPeAEICHHBIM KOJIMYECTBOM OalJIOB;

— I0/IBE/IEHUE UTOTOB B KOHIIE KaXJ0T0 MOJIyroaus (SHBapb, Maid);
— CUCTEeMa HarpaxJeHus U MOOLIPEeHHs 00ydaroluxcs, Jyqiine oOyJaroniecs,

HaOpaBIIMe HAaUOOJIBIIIEE KOJMUECTBO OAJIJIOB, HArpaXkIat0TCsl TpaMOTaMHU U TIPU3aMH;

— OpraHu3alUsi KOHTPOJS 3HAHUI MPOUCXOAUT HA OCHOBE camMopediIeKcuu
o0ydJaromerocs.

Pedrnexcust momoraer onpeneiauTb CTENEHb JOCTHKEHHS MOCTABICHHOM LENMH, TPUYHHBI UX
JOCTHKEHHS UM HA000POT, IeHCTBEHHOCTh TE€X WJIM UHBIX CLIOCOO0B M METO/IOB, a TAK)KE MTPOBECTH
CaMOOLICHKY.

2.2. OnleHOYHbIE MATEPHUAJIbI

I[Ipy  ouenuBaHuu  y4eOHBIX  JOCTHIKEHUM  ydalmuxcsa 1O  JONOJHUTENIbHOM
o0ureo0pa3oBarenbHOM 001Iepa3BUBAIOLICH TporpaMme « XUMHUS B OIBITaX»» UCIOIb3YIOTCS:

v' JInarHOCTHKA YCBOEHHUS MaTepuaa, B mporecce o0ydeHus mo obieobpa3oBaTeabHOM
oOmiepa3BuBatoleil nporpaMme « XMUMHs B OIIBITAX».

v VHauBHIyalbHas KapTa yueTa pe3yIbTaTOB HHTEIUIEKTYAIbHbBIX CIIOCOOHOCTEH.

v' UHbpopMmaioHHass KapTa ydera pe3ylibTaTOB OOYydYaroOlIUXCs — y4acTHs B
MEpPONPUATHIX PA3HOTO YPOBHSL.

OrneHouHble MaTepuanbl NPOrpaMMbl pa3paboTaHbl ¢ ydeTOM TpeOOBAaHUN K CTapTOBOMY
YPOBHIO OCBOEHHS yUeOHOTO MaTepuaia.

O:xupaembie pe3yJbTaThbl:

0 MOJTy4aT MPEACTaBIEHUE O CTPOEHUHM aTOMa, MOHAX U MOJIEKYJaX, O KIacCU(pHUKAUU
HEOPraHUYeCKUX COCTMHEHUH Ha KUCIOTHI, OCHOBAaHMS U COJIM, 00 aHaIM3€ U CHHTE3E;

0 NpuoOpeTyT OCHOBHBIE HaBBIKM MPAKTUYECKOH paboTel B Jabopatopuu, OyayT
BBITNOJIHATH MpOCTeIne 1ab0paTOpHbIE ONEPaIIHN;

0 MPOSIBAT MHTEPEC K COBPEMEHHBIM IIPpo0OIeMaM XUMHUH U K UCCIIE0BATENIbCKOM padoTe
B 9TOM HayyHOU 00IacTH;



0 c(OPMHPYIOT MPEACTABICHUE O KPACOTE XUMUYECKOTO SKCIIEPUMEHTA;

0 Pa30BBIOT YYBCTBO OTBETCTBCHHOCTHU IMPU BLIIIOJIHCHUU XUMHUYCCKOT'O SKCIICPUMCHTA

0 CHCTEMATH3UPYIOT CBOM 3HAHMS B 00JIACTH XHUMHHU, CO3AaTyT HEOOX0auMyto 0a3y Juis
nepexoa K yriryoJaéHHOMY U3yYSHHIO OT/ACIbHBIX pa3/efoB XUMHH;

0 Ooyayt YMETb CaMOCTOSITEJIBHO IIPOBOJUTH 3KCIEPUMEHTBI U BECTH
HCCIIE0BATENIbCKYIO padOTy B J1aOOpaTOpHH;

0 OCO3HAKT €IMHCTBO MATEPHUAJIBHOIO MHpAa HAa OCHOBE XMMHUYECKOIO IOJAXOJa K
CTPOCHMIO BELIECTBA;

0 OCBOAT 3KOJIOTHYCCKUEC ACIICKThI BJIMAHUA XUMHHU HA IIOBCCIHCBHYIO )KXU3Hb,

0 MpUOOPETyT MOTHUBALIMIO Ha JTalbHENIIee U3yUeHHE eCTECTBEHHBIX HAYK;

0 HaydaTcsi CaMOCTOSITENIbHO paboTaTh CO ClelUalbHON XUMHUYECKOM JINTepaTypoii;

0 npno6peTyT HAaBBIKHU IIOAT'OTOBKH AOKJIAJA0B U BI)ICTYHJ'IGHI/Iﬁ Ha KOH(l)CpCHIII/ISIX.

Kpurtepuu ypoBHs ocBoeHuUsi y4eOHOT0 MaTepuajia:

. - BBICOKHI YPOBeHb — OOy4aroINii 0CBOMJI IPAKTUUYECKU Bech 00bEM 3HaHui 100-
79%, peryCMOTPEHHBIX MMPOTPAMMOM 32 KOHKPETHBIN TIEPHO/T;

. - CpeHHNii YPOBEHb — Y 00yJaronnx 00bEM YCBOCHHBIX 3HaHUH cocTaBisieT 80-50%;

. - HU3KUIl ypoBeHb — oOywaronuiics oBiagen meHee yeM 50% oO0bEma 3HAHUH,

MIPEAYCMOTPEHHBIX TPOTrPaMMOIA.

2.3. YcioBus peajM3anuu NporpaMmbl

MartepuajibHo-TeXHUYeckue ycaoBus. J[ns >ddexTuBHON peanuzanmuu  TPOrpaMMbl
HE00XoMMa MaTepHaIbHO-TeXHUYECKas 0a3a:

1. VYueOHbii kabuHeT, cooTBeTcTByIomui TpeboBanusm: -CanlluH 2.4.4.3172-14
«CaHUTapHO-3MUAEMHOJIOTHYECKHEe TpPeOOBaHUS K YCTPOWCTBY, COAEpPNKAHUIO M OpraHU3aluu
pexuMa paboThl 00pa30BaTENbHBIX OPraHU3aIMil  JIOMOJHUTEILHOTO OO0pa30BaHUS JETEi»
(temnepatypa 18-21 rpanyc Llenbcus; BaakHOCTh Bo3ayxa B mpeaenax 40-60 %, meGensb,
COOTBETCTBYIOIIAsl BO3PACTHBIM 0COOCHHOCTSIM nieteil 14-17 net); [nst peanuszanuu nporpaMMbl

O6opynoBaHue U MaTEpUAIbL:

— KOMIIBIOTED;

—  MEAMaNpOeKTOp.

— CTaHJapTHBIN HA0Op XMMHUYECKUX PEAKTUBOB (KUCIOTHI, MIENOYUH, OKCHJIBI, COJIN);
— U3MEpUTEINIbHBIE TPHUOOPHI;

— creisiHHAs U papdopoBas nocyna;

—  MeTaJUIMYeCKUe IITaTHUBBIL;

— HarpeBaTelIbHbIE PUOOPHL;

— BECHI;

—  MHKPOCKOTI.

B kauecTBe AMIAKTHYECKMX MaTEpUAIIOB HCHOJB3YIOTCS HArjsHble MOcOOMs: Tabiuua
pacTBOpUMOCTHU U nepuoudeckas Tabnuna /1. M. MenneneeBa; KOJUIEKIIMU MOJIE3HBIX UCKOTIAEMBbIX,
nouB, He(TH, IKaNa TBEPAOCTH U T.II.

B kayecTBe METOIMUECKUX MATEPHAIOB MPUMEHSIOTCS Pa3UYHbIe MyOJUKAUU 10 XUMUHU
(cMm. CrouCOK JHUTEpaTypbl), METOJUYECKUX pPa3pabOTOK W IUJIAHOB KOHCIIEKTOB 3aHATHUH;
METOIUYECKUX YKa3aHUN U PEKOMEHIAINN K IPAKTUYECKUM 3aHATHAM.



HNudpopmanuonHoe odecreyeHne: METOANYECKHE Pa3pabOTKU 1O BCEM TeMaM, CLIEHApUHU
IIPOBEACHUSA MEPONIPUATHM, NHTEPHET-UCTOYHUKH, CXEMBI, OIIPOCHBIE U TEXHOJOTHUYECKHUE KaPTBHI.

KaapoBoe o0ecneuenne. J[onomHutenbHy0 00I1e00pa3oBaTeinbHy0 00IIepa3BUBAIOLIYIO
IIpOrpaMMy «3aHUMaTelbHasi XUMUSA» PEAIU3yeT YUUTEIb XUMUU.

2.4. MeroanyecKkue MaTepuaIbl

Mertoanka oO0ydeHUs TpeAroiIaraeT JOCTYHOCTh M3jaraeMoid MHGOpMaluu s BO3pacTa
o0OyJaromuxcs, 4TO JOCTHTAeTCA 3a CYET HAIJSIIHOCTU W HEpa3phbIBHOW CBSI3U C MPAKTUYECKUMHU
3aHATUSAMH. DOpMBI 3aHATHI ONPEEIIAIOTCS HAIIPABJIEHHOCTSIMH [IPOrPAMMBI U €€ 0COOEHHOCTSIMH.
[Tporpamma BKITIOYAET KaK TEOPETHUYECKHE W MPAKTHUYECKHE 3aHATHS B y4eOHBIX KaOMHETaX, TaK U
JKCKYPCHUOHHBIE BBIXO/bI HA TEPPUTOPHIO YUPEXKIECHHS U CBOEM MECTHOCTH.

®opmbl  opraHm3anum y4yeOHoro 3aHsatus. [logaua TeopeTHueckoro marepuana
ocyliecTBisieTcs: B (opMe MPOBEACHUS TPATUIMOHHBIX U KOMOMHHUPOBAHHBIX 3aHATHU, JIEKIHH C
OJIHOBPEMEHHBIM IIOKa30M WJUIFOCTPALMI, BHAEOMATEPHUANIOB, MPE3EHTALMMI, JEMOHCTPALMOHHBIX
onbITOB. [Toaya mpakTHUeCcKOro MaTepuaa ocylecTBiseTcs B popMe HHANBUAYATbHO-TPYIITOBBIX
CaMOCTOSITENIbHBIX Pa0OT, MPAKTUUECKUX 3aHATUH.

JInsg  nmocTmkeHWs Lead M 3ajad  [IporpaMMbl  IIPENyCMaTPHUBAKOTCS COBPEMEHHBIE
nearornyeckue 1 MHPpOpMaloHHbIE T€XHOJIOTUH !

hd I/II‘pOBBIe TEXHOJIOTHH,

® HpOGKTHaSI TEXHOJIOI' U,

. TEXHOJIOTHSI TIPOOJIEMHOTO OOYICHHUS;

. 3I0pOBBhECOEpETraloNIue TEXHOJIOTHH;

. UKT-Texnonorun;

. TEXHOJIOTHSI Pa3BUTHS KPUTUUYECKOTO MBITIUICHNUS,
. TEXHOJIOTHSI Pa3BUBAIOIICTO OOYUCHNS,

. TPYIIIOBBIE TEXHOJIOTHH;

. TEXHOJIOTHH YPOBHEBOH au(depeHITHAINN.

B mepuonx oOydeHus il TPOBEACHHS OOpa30BaTEIbHOW ICATEIBHOCTH HCIIOJIB3YIOTCS
CIIEYIOIIE MEeTO/bI:

- 00BACHUTEIIPHO-WILTFOCTPATUBHBIN (00s13aTelIbHAs TEOpeTHYecKas 4YacTh, paboTa ¢
WUTIOCTPATHBHBIMUA MaTepHUaIaMH, COCTABJICHHE MPAKTUYCCKUX 3aJIaHU );

- PO OJIEMHBII (mpoOsieMHOE H3JI0KCHHE MaTepuaiga NpH HM3Yy4CHHH BOIIPOCOB
9KOJIOTUH, HAYYHOU 3TUKH, NIPH aHAJIN3E TICPCIICKTUBHBIX HAIIPABJICHUIA Pa3BUTHS HAYKH ),

- NpakTUYECKHi (00s3aTe/IbHbIC MPAKTHYCCKHE PA0OThI HA KaXI0M 3aHATHH);

- JICSATEIbHOCTHBIM (BBEJACHWE WHAWBUIYAIbHBIX 33JIaHUH U CaMOCTOSTENBHOMN
paboThI C IUTEPATYPOH, YIacTHEe 00yUJaIOMIMXCS B KOH(PEPEHIUAX U SKCKYPCHSIX).

MeToanveckue M THIAKTHYECKHE MATEPHAJIbI:

- METOAMYECKHE Pa3pabOTKH MO TEMaM;

- HaJTM4YKe HaTJITHOTO MaTepHana;

- HaJTM4YKe JJeMOHCTPAIIMOHHOTO MaTepHana;

- BHUJICO(UIBMBI;

- pa3IaTOYHBIA MaTepua;

- “HQOPMAIMOHHBIE KAPTOUKH.

- IUJAKTUYECKUE KapTOUKH;

CIIMCOK JIMTEPATYPBI
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