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Paznen 1. KoMniieke 0CHOBHBIX XapaKTePUCTUK 00pPa30BaHUS
1.1. IlosicHUTe/ILHAS 3aIIUCKA

AKTYaJbHOCTH MPOTrPaAMMBbI.
XuMHsI — Hay4yHas JOUCUUIUIMHA, PAa3BUBAIOIIAs YMEHUE JIOTMYECKHM MBICIIUTB,

BUJIETh KOJMYECTBEHHYIO CTOPOHY IIpeaMeTa (BEllecTBa) W SIBJICHUMN, [eJaTh
BBIBO/IbI ¥ 000011eHNsI. OCOOEHHOCTHIO TAHHOW MPOrpaMMbl SIBJISIETCS TO, YTO B
HEW OCYIIECTBISIETCA MPONEAEBTUUECKAs MOATOTOBKA /I W3YyYCHHS XHMHUHU B
MEpPCIIEKTUBE Ha TOBBIINICHHOM WIM YIUIYOJIEHHOM YpPOBHSIX, BO3MOKHOCTH
MMO3HAKOMUTHCS C BBOJHBIMHM pa3jieliaMH; OO0ydarouuecs, KOTOpbI€ MPOSBUIN
MOBBIIIEHHBIA HMHTEpPEC K TEM WIM HWHBIM TeMaM, MOTyT TIpU TOMOIIU
WHJUBUyaIbHOM  y4eOHO-HCCIIEIOBAaTENbCKOM  pabOThl  O3HAKOMUTHCS €
MaTepHaioM, KOTOPBIM BOOOIIE HE M3YYaeTCsl B IIKOJIBHOW MporpaMMe.

[IporpamMmy OTJIMYAET U ICTETUYECKUIN ACTIEKT, YPE3BBIYANHO BaXKHBIN IS
(bopMHUpOBaHUSA MHTEIUIEKTYaJIbHOTO TOTEHIMAajda OOYYaIOIIMXCS, Pa3BUTHS UX
MO3HABATEIbHBIX MHTEPECOB W TBOPYECKOM aKTUBHOCTHU. CojaepkKaHue 3aHSATUN
HAIIPaBJICHO HA OCBOCHHUE XUMWYECKOW TEPMHUHOJIOTMH, KOTOpask UCHOJIb3YETCs IS
pelIeHHs] 3aHMMATENbHBIX 3aJa4, KOTOpbIE BIOCIECACTBUU IOMOTYT pebOsiTaMm
MPUHUMATh Y4acTHE B UTPaxX, KOHKypcax, OJIUMITHaaX. JJaHHbIN Kypc OCYIIECTBIISIET
y4eOHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTHMH paszfieflaMi XUMUH, YIAOBJIETBOPSIET
MO3HABATENIbHBIN HHTEPEC K MpoOIeMaM JaHHOM TOUHOM HAYKH, pa3BUBAET KPYTro3op,
yIITyOJIsieT 3HaHWs B TaHHOW HAYYHOM TUCIUILTIHE.

Jist  pa3paboOTKM  JTOMOJHUTEIBLHON  00111e00pa3oBaTEIbHOW MPOTrPaMMBI
«XuUMHUSI B OTBITaX» CIYXKaT CJIEAYIOIINE HOPMATUBHO- MPABOBBIC IOKYMEHTHI:

*3akoH PO «O6 obOpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 .
Ne273-D3 (pen. or 01.05.2017 r),

» Oenepanbhblii 3aKk0H «O BHeCEeHUU M3MeHeHui B DenepanbHblil 3akoH «O0
oOpazoBanuu B Poccuiickoit ®@epepanuu» 1O BONpOcaM  BOCIUTAHUS
oOyuatomuxcs ot 31 utons 2020 r., peructpannonusiii N 304-D3,

 KoHnenus pa3BUTHS TOMOJIHUTEILHOTO oOpa3zoBanus aereid 10 2030 roaa,

*[Ipuka3 MunncrepcrBa mnpocsemieauss P® or 30.09.2020 Ne533 «O
BHeCEHUM u3MeHeHul B  Ilopsgoxk  opraHu3alu W OCYIICCTBIICHHS
00pa3oBaTeIbHON JEATEIBHOCTH 10 JOMOJHUTEIBHBIM 00111e00pa3oBaTeIbHbIM
nmporpaMmam»,  YTBEPKIEHHbIM  MOpHKa3oM MUHHCTEpCTBA  MPOCBEUICHUS
Poccuiickoit ®enepanum ot 9 HOsOps 2018 1. Ne196,

* [locranoBnenne [7MaBHOroO roCymapCTBEHHOTO CaHUTApHOro Bpaya PD or
28.09.2020 . Ne 28 «O6 yTBepKIeHUU CaHUTAPHBIX paBUII CII



2.4.3648-20 «CanuTapHO- SMUIAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCTIUTAHUS U 00YYEHHUS, OTIbIXa U O3I0POBICHUS IETEH U MOJIOIEKUY,

* Ctparerust pazsutust Bocnutanusi B Poccuiickoit denepanuu Ha eproa 110
2025 roga, yrBepxaeHa pacnopsbkeHuem [IpaButensctsa PO ot 29 mas 2015 . Ne
996-p,

*[Ipukaz «OO0  opraHuzammm  00pa30BaTEIBLHOW  JEATETHHOCTH B
OpraHM3aIysIX, pean3yonx 00pa3oBaTeiIbHbIEe MTPOrPaMMbl HAYAIBHOTO OOIIIETO,
OCHOBHOTO OONIETO W CpemHero o0mero o0pa3oBaHMs, O00pa30BaTEILHBIC
MpPOrpaMMbl  CPEIHET0 NPO(GECCHOHATIBHOTO 00pa30BaHUS M JOTOJTHUTEIHHBIC
o0mieo0pa3oBaTelibHbIe MPOTPaMMbI, B YCJIOBHUAX pACHpOCTPAHEHUS HOBOM
KOPOHABUPYCHOM HMH(EKUMU Ha Tepputropuu poccuiickoir Deneparuun» ot 17
mapta 2020 r.Ne 104,

e[lucekmo MunoOpnayku Poccuu ot 29.03.2016 N BK-641/09 «O
HaIpaBJIECHUH METOJIMYECKUX peKoMeHIanuuin» («MeTtoanieckrue peKoMEHIAluU 10
peanu3alid  QJalTUPOBAHHBIX  JIOTIOJHUTENBHBIX  0011€00pa30BaTeIbHBIX
OporpamMM, CIOCOOCTBYIOIIUMX  COLIMAJIBHO-TICUXOJIOTUYECKOW — peaduiuTanu,
npo¢ecCuOHAIBHOMY CaMOOIIPEIEIICHUIO neren c OTpaHUYECHHBIMU
BO3MOXHOCTSIMU 370pPOBbsI, BKJIIOYAsl AETEH-WHBAJIMIOB, C YYETOM HX OCOOBIX
00pa3oBaTeIbHBIX MTOTPEOHOCTEN ),

* «MeTtoanueckue pPEKOMEHAALMH IO MPOEKTUPOBAHHUIO JTOMOJHUTEIBHBIX
oO1epa3BUBAOLIMX MTPOrpaMM (BKIIIOYasi pa3HOYPOBHEBBIE MPOrpaMMsl)». [Tncbmo
Muno6puayku ot 18 Hos1Opst 2015 . N 09-3242,

e [lonoxkxenne 00 opraHuzanuu o00OpazoBaTeabHOrO Mmpoiecca B MAOY
rumHazun 70 (ytB. mnpukazom gaupekropa MAOY rumuazum 70 Ne73 ot

* [TonoxeHnune o TOMOTHUTEIHHOM 00111e00pa3oBaTeIbHOM 00IIIepa3BUBAIOIIEH
nporpamme MAOY rumuaszuu 70 (yTB. mpukazoM Ne 33/1-0 ot 03.11.2021r.).
[Iporpamma umeeT eCTECTBEHHOHAYYHYIO HAIIPaBIECHHOCTD.

HoBu3Ha 3akiitoyaeTcss B TOM, YTO MHOTHE BOIPOCHI XUMUHM HEPA3PbIBHO
CBsI3aHbBI ¢ (DU3UKOM, OMOJIOTHEH U IKOJOTHEH, 1 00pa30BaHHOMY YEJIOBEKY, YeM
Obl OH HE 3aHuUMayics B OyaymieMm, Moje3HOo uX 3HaTh. [losToMy B maHHOU
o0pa3zoBaTeIbHON nporpaMmme peanu3yercs CHHTETHYeCKH il MOAX0/1 K
€CTeCTBEHHOHAYYHOMY OOpa30BaHUIO, KOTOPBIM MO3BOJISET, C OJAHOM CTOPOHHI,
chopMUpoOBaTh 1ETOCTHOE TMPEJICTABICHUE O MHUpE, a, C JPYroi CTOPOHBI,
00JIETYUTh TIOHUMAHHUE CII0KHBIX XUMUYECKHUX MPOOIIEM.

YpoBeHb 0CBOEHHS NPOTPAMMBbI — CTAPTOBBIIA.

Ileparornyeckas nesecoo0pasHocTb. Kak M3BECTHO, XUMUSI CUUTAETCA B
IIKOJIE OJTHUM U3 CaMbIX CIIOKHBIX MPEIMETOB U BBI3bIBAET Y MHOTHX IIKOJbHUKOB
HEJIOTIOHUMAaHKE U HETIPUSATHE C TIEPBOTO Iroj1a 00yUYEHUSI.

Kpome Ttoro, B mocnemnue roapl HaOMIOIAaETCS COKpAICHHE 4YacoB,
OTBOJIUMBIX Ha XUMHUIO. Jlameko He i BCeX JAETeM XUMHs CTaHeT Oymymie
npodeccueii, ModTOMy HHTEpPEC K TMPEAMETY MaJaeT, KaK TOJHKO BO3HUKAIOT
CJIOKHOCTH B TMOHMMaHUU TE€X WM MHBIX TEM, TPYIHOCTU B PEUICHUU 3ajad,



poOJIeMBbI TIPU TPOBEICHUH JTA00paTOpHBIX padoT. IlIkonpbHUKM YacTO CUMTAIOT,
YTO XUMHYECKas TEOPUS CyXa U 3aIyTaHa.

CoBeprieHHO vHas 1o3uliust GopMHUpYyeTCsl y peOEHKa MPU BO3SHUKHOBEHUU
cOOCTBEHHOW 3aMHTEPECOBAHHOCTHU B U3YUCHUH MpPEIMETA.

Jlannass oOpa3oBareibHasi MNporpaMMa OPUEHTHPOBaHA Ha TO, YTOObI
MHTEPEC K XMMHUHU BO3HHMK W 3aKpenuics 0yiaroiaps UCIOIb30BaHUIO B 00YYEHUU
UCCIIEN0BATENBCKOTO MOAXO0Aa, MPU KOTOPOM JETH MOCTUTAIOT MPEAMET XHUMUU
yepe3 COOCTBEHHOE YyuyeOHOe wuccienoBaHue. Takod TMOAXOJ MO3BOJIET
00yYaroIMMCs HE TOJIbKO OCBOUTH MOHSTUMHBIN aapar U 3allOMHUTh HEKOTOPbHIE
BOXHBIE (AKThl, HO H TOJYYUTh HABBIKM TPOBEICHUS CaMOCTOSTEIHHOTO
WCCICOBAHMS, KOTOPBIE MOTYT OBITh  TOJNIE3HBI ISl TOCJCAYIOMIEH
camMopeanu3alMy B JII00OM Jpyroil oOnactu y4yeOHOM HW B OyaylleMm
poheCCUOHATIBHOU JIEITEIIbHOCTH.

Hcxonga u3 Takoro mojaxoja, B IEHTP OOydeHHs MO JaHHOW MIporpamme
CTaBSTCA PAa3BUTHUE E€CTECTBEHHOHAYYHOI'O MHUPOBO33PEHHUSI U  OBJAJCHUE
UCCIICOBAHUEM KaK METOJOM HAay4yHOro Imo3HaHus. [loaToMy Ha 3aHATHAX
00JIBIIIOE BHUMAHUE OTBOAMUTCS MPAKTHUYECKUM padOTaM pas3HbIX BUAOB, MPUUYEM
3HAYUTEIBHOE BPEMS YNIENAETCS MPOBEACHUIO CAMOCTOATEIIBHBIX HCCIEIOBAHUIMA
no BbIOpaHHBIM TeMaM. HachIeHHOCTh HAYalbHOTO IMEPUO/Ia M3YyUYCHUS] XUMHH
JEMOHCTPALIUOHHBIMUA ONBITAMU CTUMYJIHPYET HMHTEPEC K XUMHUU M IKEJaHUE
M3y4aTth 3Ty HAyKy.

[IporpaMma BBICTpOE€HA Tak, 4YTO B JaJbHEHIIEM BHUMAHHUE JETEW Ha
3aHSTUSX HAIPaBJICHO Ha BBINOJHEHUE OIbITa, W3y4YeHUE, HAOIIOJICHUE U
(uKcaluo ero pe3ysbTaToB BO BCEX MOAPOOHOCTSIX. B 3TOM ciiydyae mpuémsl u
JEeUCTBUSI BOCIPUHUMAIOTCSI 00YUYaIOIIMMUCSA HE KaK BOJIICOHBIC MAHUITYJISIIUU, A
KaK 3aHUMaTellbHasg HEO0OXOJAMMOCTb, 0€3 KOTOpPOMl HEBO3MOYKHO OCYIIECTBUTH
CTOJIb IPUBJIEKATEIIbHBIC [ HUX XUMUYECKUE TPEBPALIICHUS.

Aapecar umporpammbl. [Iporpamma opueHTMpOBaHa Ha  BO3pacT
obyuarommxcs 14-15 net. [{ns oOydeHUss MpUHUMAIOTCS BCE JKEJAIOIIUE, YTO JaeT
BO3MOXHOCTh 3aHUMAThCS C Pa3HOOOPA3HBIMH KaTETOPHUSIMU JIETEH: OJapECHHBIMH,
JNE€TbMH W3 TPYII COLUAIBHOTO PUCKA, NETbMHU W3 CEMEH C HUZKHUM COLMAIIBHO-
PKOHOMHUYECKMM cTarycoMm, a Takke netu ¢ OB3. Ilpu pazpaborke maHHOU
IPOrpaMMbl YUUTHIBAIUCH BO3PACTHBIE TMCUXOJIOTHYECKHE OCOOCHHOCTH JeTei
JAHHOTO  BO3pACTa, ncuxo(u3nyeckue - OCOOCHHOCTH  pa3BUTUS U
oOpasoBaTenbHbIe TOTpedHocTH neteit ¢ OB3.

dopma o0yuyeHMsi — OYHas, ayJUTOPHBIC, BHEAYJAUTOPHbIE (PKCKYPCHUH,
MpPaKTUYECKHE PaOO0ThI), TCOPETUUECKUE U MPAKTUUCCKUE 3aHITHS.

®opma opranuzanum 3ausaTuii. B nporpamme 3¢ hekTUBHO coueTaroTcs
WHIMBUIYyaJIbHbIC, TPYIIIOBbIC U KOJIJIEKTUBHBIE (DOPMBI PaOOTHI.

O0bem " CPOK OCBOEHMS MPorpamMmabil, pexKuM
3ansaTuid. [IponomkurensHOCTS yueOHOTrO rofa — 35 y4eOHbIX HEJeb, Harpy3Ka 2
yaca B Hegento (Bcero 70 yacoB B Toj). 3aHSATUS NPOBOISTCS C IMOCTOSHHOW
CMEHOM AEATEIIbHOCTH.



[IpoucxoauT yriayOneHue MoJydeHHbIX 3HAHUN MO0 XMMHU C aKIIEHTOM Ha
MOJIyYCHHE HAaBBIKOB CaMOCTOSITEIbHOW UCCIEeN0BaTeNbCKOM paboThl. dopma
3aHATUNA TPEIyCMATPUBAET COUYETAHHE TEOPETUYECKOM YacTH C MOCIEAYIOLIEH
IPAaKTUYECKOM TMPOBEPKOM W 3aKPEIUICHHEM IMOJYYECHHBIX 3HAHUM NYyTEM
IIPOBEJICHUSI PA3JIMYHBIX OMBITOB HA 03¢ XMMUYECKOU J1abopaTOpHH.

Cpok peanu3zanuu nporpamMmmsbi: 1 rosu.

1.2. lleam u 3a1a4m NPOrpaMMbl
Leap nporpaMMmbl- 00y4YeHHE TMPAKTUYECKOW XUMHUHU, Pa3BUTHE
€CTECTBEHHOHAYYHOI'O MHMPOBO33PEHHSI W JMYHOCTHOM MOTHBAalUUUA K
MTO3HAHUIO YEpe3 MCCIIEIOBATEIBCKYIO JACSITENBHOCTh B MPOLIECCE M3YUEHUS
XUMHUHU.
3apaum:
Ooyuarowue:

- JaTh MpEeACTaBI€HUE OO0 OCHOBHBIX IIOHSATHSX HEOPraHUYECKOM
XMUMHHU — aTOMax, MOHAX U MOJIEKYJIaX; O KJIaCCU(PUKALUU HEOPTAHUYECKUX
COEIMHEHHUH Ha KUCJIOThI, OCHOBAHUS U COJIH;

- 00y4YUTh OCHOBaM MPAKTHUECKON XUMUU: aHAINU3Y U CUHTE3Y;

- Hay4YUTh NPUHIUIIAM U METOJUKE MPOBEICHUS UCCIIEI0BATEILCKON pabOThI;
- o0yuuTh paboTe ¢ XUMHUYECKMMH pEaKkTUBaMU U Npudopami,
IPOBEJCHUIO MPOCTEHIINX Ja0OPATOPHBIX ONEpAlUii: HArpeB, MEPEroHKa,
IKCTPAKIHS, PUIBTPOBAHKE, B3BEIINBAHUE U T.11.;

- O3HAKOMHTb C IMPOUCXOXKIACHUEM U Pa3BUTUEM XHUMHUHU, UCTOPHUEH
IPOUCXOXKIECHUS XMMUYECKUX CUMBOJIOB, TEPMUHOB, TIOHSATHUH;

- MO3HAKOMUTH CO CTAPUHHBIMU SKCIIEPUMEHTAMU;

- HAyYUTh CAMOCTOSATEIHFHO HamMedaTh 3ajady, CTaBUTh SKCIIEPUMEHT U

OOBSACHSTH €ro pe3yJbTar.

- NOArOTOBUTh K  HM3YYEHMIO  XMMHUM  Ha  TOBBIIIEHHOM WU

yrayOn&éHHOM YPOBHE.

Pa3zeusarwuwue:
- pa3BUTh HAOJIOIATETLHOCTh M UCCIIEIOBATEILCKUN HHTEPEC K
PUPOJIHBIM SIBJICHUSIM;
- Pa3BUTh y 00YYAIOIINXCSl HMHTEPEC K TTO3HAHUIO, K MPOBEJCHUIO
CaMOCTOSTEIbHBIX MUCCIICAOBAHMIA;
- Pa3BUTh aKKYPAaTHOCTh, BHUMATEIbHOCTh, CTPOTOCTh B COOJIIOICHUHT
TpeOOBaHUM TEXHUKU 0€301MacHOCTH;
- BbIpaOOTaTh EPBOHAYATIbHBIE HABBIKK PAOOTHI CO
CIIELIMAJIBHOW JINTEPATYPOU;
- chOpMHUPOBATH U PA3BUTh MOJOKUTEITHLHYI0 MOTHUBAIIUIO K
JaIbHEUIIeMY N3YyUYEeHHUIO €CTECTBEHHBIX HAYK;
- pa3BUTH M03HABATEJIbHYIO U TBOPUECKYIO aKTUBHOCT;
- Pa3BUTb ACTETUUECKOE BOCIPUSATHUE CTPYKTYPHhI, POPMYIT XUMUUYECKUX
AJIEMEHTOB, Pe3ybTaTa COOCTBEHHOM JESITEILHOCTH.



Bocnumamenvnuie:
- BOCIIUTATh KOJIJICKTUBU3M;
- BOCIIUTATh MPABUIIBHBIN MOIX0/ K OpraHU3allKi CBOETO JI0CYTa ;

- BOCIIUTATh YOEKICHHOCTh B TTI0O3HABAEMOCTH OKPY’KAOIIETO MUPA U

HEO0OXOMMOCTH FKOJOTUYECKH IPAMOTHOTO OTHOIIEHUS K

cpejie oOuTaHus.

1.3. Conepxxanue nporpamMmmabl
VYuebnsiit mian (70 yacon)

Ha3Banue pa3nesnoB u Tem Teopus IIpakTuka Bcero Dopmbl
arTrecranmum
1 Bsenenue B nporpammy 1 1 2 Y CTHBII onpoc
Co0lecenoBaHue C IETHMHU. 1 1 2 VYcerHblil onpoc
BogHoe 3ansTue.
2 [Ipenmer xumus 4 4 8 XUMHYCCKUH
IOUKTAHT
2.1 [Toasatus: atom, 1 1 2 Pemenne
MOJIEKYJIa, JIEMEHT TPEHUPOBOYHBIX
YIPaKHECHHUU
2.2 dusndyeckue u 1 1 2 dusnyeckue u
XUMHAYCSCKHEC SIBIICHUS XUMHYECKHE
SIBIICHHS
2.3 YuncTtele BeniecTBa 1 1 1 2 dusznyeckue u
cMmecu. Paznenenue XUMHYECKHUE
cMmecen SIBJICHUS
2.4 | 3aKOH COXpaHCHHS MACCHI 1 2 YcTHbI ompoc
3. XUMHYeCKHEe peaKuuu 2 1 3
3.1 | Ilousatwue o 1 1 2 Brmmonnenue
XUMHYECKOM MPAKTUYECKUX
B3aMOJIEVICTBUU 3aJlaHuM
BCIIIECTB
3.2 | TlpuHUHATIBI 1 - 1 Pemntenue
rpaduuecKoro TPEHUPOBOYHBIX
O0TOOpaKeHus YIOpaKHEHUH
peaxuuii
4. | CoBpeMeHHOE 1 1 2 TectupoBanue
JadopaTopHoe
o0opyaoBaHue
5 | Pa6ora ¢ razamu 2 3 5
5.1 | Pas3Burue xumum. 1 - 1 YcTHbIN O1Ipoc
OnbiTe! XK.
ITpuctim,
K.-B. Illeene
5.2 | Bomopon, Kuciaopos 1 3 4 Pemntenue
1 aMMHaK MPAKTUYECKUX

7




3aJIaHuN

6 | Hcropusi XuMHH. Pemenue
Jransl B MPAKTUYECKUX
HU3yYEeHUU ra30B U 3aIaHUI
pPacTBOpPOB

7 | Paborac
pactBopamu. Boga

7.1 | TloHsATHS: pacTBOP H YcTHBIN onpoc
pacTBOpEHHE
7.2 | Kpucrauisl Y cTHBIN O1IpocC
7.3 | 1L€moun ¥ KMUCIOTHI Pemienue
TPEHUPOBOYHBIX
YIIPa)KHEHUU
74 | Conu Pemenue
TPEHUPOBOYHBIX
YIIPa)KHEHUU

8 | Xumusi BOKpyr VY eTHBIN 01IpOC
Hac. [Ipazaanunas
XUMMUS

9 | Meraibl 4 UX
COe/IMHEeHNS

9.1 | Metamibl U UX YcTHBIN ompoc
COCTMHEHUS —
CTOMKUE U
AKTUBHBIE, TBEP/IBIC
U MATKHE,
JIparolieHHbIC
9.2 | Mertamibl Pemenune
OCHOBHBIX TpyMIl MPAKTUYECKUX
3a1aHUI
9.3 | Mertamibl Pemenune
MOOOYHBIX TPYIIII MPaAKTUYECKUX
3a1aHUI
10 | DaekTpoxumus YcTHBIN ompoc
10.1 | T"anbBaHUYECKHUE YcTHBIN onpoc
AJIEMEHTHI
YcTpoicTBO YcTHBIN onpoc
Oaraperku
Koppo3sus meramnos. Y CTHBIN OIIpOC
3amura
OT KOPPO3UH
11 | Kene3o. CBoiicTBa
KeJsie3a
11.1 | OcoOeHHOCTH Brimonaenue

8




Kee3a u TPEHUPOBOYHBIX
COCIMHECHUH YIIPAKHEHUN
Kenesa.
MarseTusm

11.2 | Peakuuu 3 Brmmonnenue
COeIMHEHHUI MPaKTHYECKUX
Jkesesa. 3aJlaHuN
XuMHU4ecKas
paayra

12 | Hemeranibl 7

12.1 | Cepa u docdop — 3 BrimonaeHue
TUIINYHBIE MPAKTUICCKUX
MIPEJCTABUTEIH 3aJaHUI
HEMETaJJIOB

12.2 | T"ajoreHsl. 2 Bremonnenne
CxoacTBo 1 MPaKTHYECKUX
pazuaus 3aJJaHuI

12.3 | OKHCINUTEIBHO- 2 Bremonnenne
BOCCTaHOBHUTEJIBbHBIE MPaKTHYECKUX
peakuuu B 3aJlaHuM
OBITY U B
nabopaTopuu

13 | T'enernueckas 3
CBA3b
HEOPraHMYeCKHX
coeqMHEeHU

13.1 | MHoroo6pasue 1 Pemenue
HEOPTaHUYECCKUX TPEHUPOBOYHBIX
XAMHUYECKUX yIpaKHESHUH
BEILIECTB U PEAKIINI

13.2 | Oxkcuabl METATIOB 2 Pemntenue
1 HEMETAJIJIOB TPEHUPOBOYHBIX

YIOpaKHEHHUU

14 | Mmuoroo6pa3sue 6
OpPraHuYecKuX
coeIMHEeHUH

14.1 | MHoroo6pa3ue 1 YcTHBIHM orpoc
COCMHECHUI
yriepoja

14.2 | Morol1iue BelecTsa 2

14.3 | Kpaxman u rioko3a 2

14.4 | Opranuueckue 2
BEIIECTBA B

IPHUPOJIC




15 | AHa/JIH3 M OYHCTKA
BelIeCTB
15.1 | Unaukatopbl. 2 2 4 BoinosHeHue
[Moayuyenue u NMPaKTUYECKHX
H3y4eHHe CBOMCTB 3aaHui
15.2 Cnoco0bl 00Hapy:KeHU s 1 1 2 Boinosinenue
KATHOHOB U AHHOHOB. NMPaKTHYECKUX
[{BeTHBIC peaKkuMu. 3alaHmil
AHaJN3 CMeCH CoJIei
16 IoaroroBka
HCCJIe0BATEIBLCKOM padoThI
/|
y4yacTtue B
KOH(pepeHun
16.1 | BpiGOp TeMbI U MOATOTOBKA YcrHblii onpoc
HCCJIeI0BATEIbLCKOM
paboThI
16.2 | IlocTanoBKa 2 1 Boinosnenue
IKCIMEPUMEHTA NMPaKTHYECKUX
3aIaHmil
16.3 | Yuactue B 1 1 CobecenoBanue
KOH(pepeHInu
17 | Hrorosoe 3aHsiTHE 1 1 TecTupoBanue
Hroro 332 38 70

Conep:xanune kypca (704.)

Paszpnes 1. BBenenmue.

Tema 1.1. CoOecenoBanue ¢ nerbMmu. BBoaHoe 3ansiTue.

BrisicHeH1e UCXOMHBIX MPEJCTaBICHUH O MPeAMETEe XUMUU U 00J1acTH e€
IIPUMEHECHHUS.

Texnuka Oe3omacHOCTH. 3HAKOMCTBO C Tpymnmoil. Pacckaz o comepxaHuu
IPOrpaMMbI IEPBOTO Toa oOyuenus. [IpaBua moBeaeHus B 1a00paTOPUU.
Ilpakmuueckaa uacmp. TexHuka O0€30MACHOCTH B padoTe € XHUMHUYECKHUMHU
peaKTUBaMHU, DJICKTPOIPUOOpaMu U HarpeBaTeIbHbIMU NPUOOpaMHU.

Paznean 2. Ilpeamer xummum.

Tema 2.1. IloHsATHA: aTOM, MOJIEKYJIA, JJIEMEHT.

[ITapocTepxkHeBass MOJENIb MOJIEKYJbl. BeniecrBa BOKpyr Hac. BO3HUKHOBEHHE U
pa3BUTHE TEOPETHUYECKUX TMpeacTaBiIeHu o BemiecTtBe. Ctuxum Apucrorens u
aroMucTuka /lemokpura. Pa3Burtrie aTOMUCTUYECKUX IpEICTaBICHUN B Tpyaax P.
boiins u JIx. JanpToHa. 3aKOH OCTOSIHCTBA COCTABa BEIIECTB.

Ilpakmuueckaa wacms. 3HAKOMCTBO C KOJUICKIIMEH XHMHUYECKHUX BEILIECTB.
[TocTpoeHune Monenen MOJIEKYJI pa3HbIX BEIIECTB.

Tema 2.2. ®u3nyecKkue 1 XUMUYECKHE SIBJICHUS.

SBnenus Qusnueckne W xumuueckwe. l[opeHue cBeun. M3ydenwe peaknuu
TOPEHUS.
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Ilpakmuueckan wuacmp. IlnaBnenue mnapaduna. W3rotoneHue cBeuun U3
napaduHa Wik MbuIa. ATXUMUS («30JI0TOU JJOK/b» U MUPUTHI).

Tema 2.3. YUucrble BeiecTBa U CMECH.

[Ipupoausie cmecu — BO31lyX, He(Thb, MUHEpabl. M3ydeHre KOJIEKIIHA.
Ilpakmuueckasa ywacmes. [1paBuna paboTsl ¢ Becamu. B3BemmBanue,
IPUTOTOBIICHHE CMECEU METalllIa U HEMETAILIA.

Pasznenenue cmecei.

OuucTka BelEeCTB, IEPEKPUCTATUTU3ALIMSL.

Ilpaxmuueckaa uwacms. ONBITHI 110 PA3JIETCHUIO CMECEH.

Tema 2.4. 3aK0H COXpaHEHUSI MACCHI.

XHUMHUUYECKasi peaKlusl KaK OTPaKEHUE 3aKOHA COXPAaHEHHSI MaCCBhl.
Ilpaxkmuueckaa uacms. IIpuroroBnenue cmecu Jlemepu.

Paznen 3. XuMuueckue peakiuu.

Tema 3.1. IlonsiTHE 0 XMMHUYECKOM B3auMoaeiicTBUU BemecTB. [[pu3Haku
XUMUYECKUX peakiuii. HaOmoqenne npu3HakoB XUMUYECKON PEaKIvu.

Tema 3.2. [IpyHUMNIBI rPadUYecKOro 0To0pakeHus peakuuii. XUMUYECKUE
YpaBHEHUS.

Ilpakmuueckaa uacmo. llpoBeneHue NPOCTEHIINX ONBITOB, BBIABICHUE U
onKcaHue 0COOCHHOCTEN MPOTEKAHUS PA3IMYHBIX PEAKIIMM.

Pa3znen 4. CoBpeMeHnHOe j1abopaTopHOe 000pyA0OBaHueE.

[IpuHuunel  paboTel 000PYJOBaHUS XUMHUYECKOH J1a00OpATOPUU: MarHUTHbBIE
MEIIAJKW; BEChl MEXAHMUYECKHE JabopaTOpHbIE, TOPCUOHHBIC, AHATUTUYECKUE;
BBITSDKHOM HIKa(; MyenbHas eyb.

Ilpakmuueckaa uacmps. Vicnons3oBanue 00OpYIOBaHUSA JJIA  IPOBEICHHS
71a00paTOPHBIX pador. Pabota C HEeHTpUYTOH, MHUKPOCKOIIOM,
MAarHMTHOM MEIIAJIKOM.

Paspgea S. PaGora ¢ razamm.

Tema 5.1. PazBurne xumun. Onbitel k. [lIpuctiau, K.-B. eee.

«JIecHoM Ta3» 1 crocoObl «yITyUIIEeHUs» BO3AYyXa.

Ilpakmuueckasn yacmso. Onbithl ¢ CO; u O,. TexHunka 6€30nacHOCTH MPU PadOTE C
razamu.

Tema 5.2. Bogopoa, KHCJI0pPO1, aMMHAK.

[Tonstue uncrorsl raza. ' pemyunii ras. [1motHocTs rasa.

Ilpaxkmuueckaa uacms. I1onyuyenue Bo1opoaa, KUCIOPOJa U AMMHUAKA.
HN3mepenue mioTHOCTH rasza.

Pa3znes 6. UcTopusi Xummuu. ITanbl B U3y4YeHUHU I'a30B U PACTBOPOB.

Hcropust Tpanchopmanuu mnpencTaBleHUd YU4E€HBIX O CTPYKTYpe ra3000pa3HbIX
BEIIECTB U TEOpUU PacTBOpoB. HM3yuenme coctaBa Bo3ayxa. OtkpwiTus [l
Pesepdopna, A. JlaByasbe u . Kapenguma. Pa3zBuTue Teopuu TOpEHUS.
Omnposepxenue Teopun Quiorucrona. Teopuu pactBopoB C. Appennyca u Jl. W.
Menpeneena.

Pa3znen 7. PaGora ¢ pactBopamu. Boaa.

Tema 7.1. IllonsiTHS pACTBOP U PACTBOPEHUE.
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TBEpable, )KuIKUE, ra3000pa3Hble pacTBOPbI. HacklleHHbI pacTBOp.
Henaceimennsiit pactBop. [lepecsiiieHnsiin pacTBop. PacTBOpUMOCTS.
Ilpaxmuueckas yacmsp. [IpuroToBneHue pacTBOPOB U3  KHUJKOTO CTEKJIA
«Heoprannuecku jiec — 3araOuHbId U IPEKPACHBIN.

Tema 7.2. Kpucranibl.

Kpucrannmmszanus u3 nepechlieHHbIX paCTBOPOB.

Ilpakmuueckaa uwacme. BelpaliuBaHue MOHOKPHCTAJUIOB M3 HACBIIICHHOTO
pacTBopa.

[Tomy4yaem u pucyeM KpucTasuibl pa3HO POPMBI.

Tema 7.3. l11é104M ¥ KHCJIOTBI.

PactBopsb! menoueit u kucnot. Boga B ¢usuke, xumuu u 6monorun. [lpupoausie
OCMOTHUYECKHE SIBICHHUS.

Ilpakmuueckaa  uacmsp. YCTpaHEHUE  KECTKOCTH  BOABL.  ODJIEKTPOJIMTHI.
Juccomuanusi.

Tema 7.4. Coun.

Mmuoroo0pa3ue cozneii. Conu BOKpYr Hac, UX peakiuu. Kpacora XUMHYECKUX
peaKLnil.

Ilpakmuueckas wacms. Kpructamm3samnus COJIe U3 )KEJIATUHOBBIX IIJIEHOK.
Pasznes 8. Xumust BOkpyr Hac. [Ipa3aiHuuynas XuMus.

[TpuHuMIBEl 1EeWCTBUS (PelepBEPKOB, XUMHUUECKUX 3MEH, IPAKOHOB, XJIOMYIIEK.
Ilpakmuueckaa wacmsb. XUMUYECKUE 3MEU U IpakoHbl. POKYChI, OCHOBaHHBIE HA
M3MEHEHUH 1IBETA pacTBOpa IMPU XMMHUYECKON peakuuu. PeliepBepku. MbUIbHbBIE
y3bIPH, O YEM OHU MOTYT paccKas3aTh?

Pa3znen 9. MeTa/uibl M MX COCAUHEHMS.

Tema 9.1. Meta/uibl U UX COEIMHEHUS — CTOWKHME M AKTHBHbIE, TBEpPAbIE U
MSATKHE, IPparoueHHbIe.

Mertannsl B Tabnuie Menaeneea. CTpoeHHe aToMa Ha TpUMepe aToMa MeTaslja.
Ilpaxkmuueckasa wacmp. DU3NYECKUE U XUMUYECKUE CBOMCTBA METAIIJIOB.

Tema 9.2. MeTaliibl OCHOBHBIX I'PYIIIL.

CBoiCTBa, CTPOEHNE aTOMA.

Ilpaxmuueckasa wacms. OnbITh ¢ Sn u Al.

Tema 9.3. MeTaiibl MO00OYHBIX TPYIIIL.

Menp, cepeOpo, 3051070, IIUHK. CBOICTBA, CTPOEHUE aTOMA.

Ilpakmuueckasa wacms. Kakue meramibl ecthb B amrne HakanuaHus (W, Mo, N).
Hparonennsle Metaiuibl. Bergenenne Au u Ag. «Kaccues nmypmnyp». BelpanuBanue
MoHokpuctaiioB Cu. «JlepeBbsi» [Tapanensca u FOnutepa.

Paznea 10. DnexkTpoxummusi.

Tema 10.1. N'aibBaHN4YeCKHE IJIEMEHTDI.

Uctopus otkpeiTusa. Ilonstue o rampBanuke. CocTaB W TMPUHLMIBI PaOOTHI
raJlbBAaHUYECKUX DJIEMEHTOB.

Ilpakmuueckan uacms. VI3yueHue coctaBa M MNpUHIUINA PabOThl PA3ITUUYHBIX
AJIEMEHTOB MUTAHMUS.

Tema 10.2. YcrpoiicTBo 0aTapeiiku.

Paznoxenue Boabl Ha BOAOPO]I U KUCIOPO/.
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Ilpakmuueckasn wacmso. ONbITH ¢ 6aTaperkamu.

Tema 10.3. Koppo3us meTa/u10B. 3aliuTa 0T KOPPO3HUH.

[IpyuuHbI U TOCIEACTBUS KOPPO3UU METAIUIOB. 3al[UTa OT KOPPO3UH.
Ilpakmuueckaa uacmo. ONBITH IO U3YYCHUIO KOPPO3UU METAJJIOB U 3AIUTHI OT
HEE.

Pa3nen 11. /Keiae3zo. CBoiicTBa KeJie3a.

Tema 11.1. Oco0eHHOCTH KeJjie3a U coOeAMHEHH Keae3a. MarueTmsm.
Kenesnpiii Bek. Kenezo Bokpyr Hac. CremeHu okucieHus xeines3a. lloHstue
MarHeTu3Ma.

Ilpakmuueckaa uacmso. KauecTBEHHbIE peaklMM Ha HOHBI kenesa. [lomydyenue
nupodopHoro xenesa. ONbITh, JEMOHCTPUPYIOIINE MATHETU3M.

Tema 11.2. Peakuuu coefuHeHui xeiie3a. XUMHYecKasi paayra.

Oco0EeHHOCTH COeTMHEHUM JKeJle3a U UX PEaKIIHil.

Ilpakmuueckaa uwacmsp. ONBITHL 110 TOJYYEHUIO Pa3HOIBETHBIX COCIMHEHUN
xKesesa.

XuMHuecKas pajayra u XUuMU4ecKuid cBeTodop.

Pa3nen 12. HemeTaibl.

Tema 12.1. Cepa u ¢pocdop — TUNHYHBIE NTPEICTABUTEH HEMETAJIOB.

Coenunenus S u P. Xumnueckue cBoricTBa coeiuHeHui S u P. Annorpornus.
OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COeIMHEHUN cephl U (ocdopa.
Ilpakmuueckas wacmop. OeviepBepKku Kak  OpuUMeEp TUITUYHOMN
OKHCIIUTEJIbHO- BOCCTAHOBUTEIHLHON PEaKIIH.

Tema 12.2. I'asiorennl. CxoacTBa v pa3jin4us.

Hctopus OTKpBITHS HEKOTOPHIX TAJIOT€HOB. ['aloreHbl — ONacHbIe U MOJIE3HbIC.
UeMm naxHet Mmope? 3auem opranusmy moa?

Ilpaxkmuueckas yacmsp. ONBITHI IO TTOTYYEHUIO TAIOTCHOB.

Tema 12.3. OKHCJIUTEJHbHO-BOCCTAHOBUTEJIbHbIE peakKNUM B ObITYy U B
gaboparopumn. OBP.

Ilpakmuueckaa uwacmsb. BeIBeIcHUE TSATEH U IOJYYEHUE KPACOK. XHUMHUYECKHUE
BYJIKAHBI.

Paszpnes 13. I'eHeTnuyeckas CBSI3b HEOPraHMYECKUX COCIMHEHM.

Tema 13.1. MHoroo0pa3ue HeOPraHM4eCKMX XMMHUYECKHX BelIeCTB M
peaxkumuii.

Komnpna JInzeranra.

Ipakmuueckasn ywacmeo. [TpoBeeHNE CIIOKHOMN L€ XUMUYECKUX PEAKIIUHI JJIS
noxydeHus konen Jiuzeranra.

Tema 13.2. OkcHabI METAJJIOB 1 HEMETAJLJIOB.

Heoprannueckuii cunres. ['eHeTHUYeCKast CBSI3b HEOPTAaHUYECKUX COCIMHECHUN.
Ilpakmuueckas yacmyp. I1lonydyeHne u CBOMCTBA OKCUIOB.

Pa3znes 14. MHoroo0pa3ue opraHm4ecKuX COeJMHEHHUIA.

Tema 14.1. MHoroo6pa3ue coeHeHii yriepojaa.

Hedrts, HedTsanbie mnéuku. Pa3pymenue miénok. [loBepxHOCTHOE HATSKEHUE.
Bonpocsl 3arpsi3sHeHUsT OKPYKAKOILIEH CPEabL.

Ilpakmuueckaa uacms. OnpeieiecHUE TATIOT€HONPOU3BOHBIX.
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I'openne caxapa. [IpoayKTel nUuTaHus.

Tema 14.2. Momoiue BenecTrsa.

Mpbina. CHHTETUYECKHE MOIOLIUE BEILIECTBA.

Ilpakmuueckaa padboma. VI3roTOBIEHUE MbLIA.

Tema 14.3. KpaxmaJu u rioko3sa.

CrpoeHnue, coctaB, Hcnoyib30BaHue. LIBeTHbIe peakuyu. OnpeaeieHue TIF0KO3bI.
Cepebpenue.

Ilpakmuueckaa ywacmp. KaueCTBEHHBIE PEAKIIMU HA KpaxMall U TIIFOKO3Y.
Tema 14.4. Opranuyeckue BelecTBa B MPUPO/JIE.

benku, KUPBI, YTI€BOIbI, DEPMEHTHI, TOPMOHBI, BUTAMUHbI

U TPOIYKTHI X IPEBPALICHUN.

Ilpakmuueckasa uwacms. 1IpocTbie ONBITHI C OPrAHUYECKUMH BELIECTBAMMU.
Pa3znes 15. AHaJIU3 U OYHNCTKA.

WNHaukatopsl U3 NpUpoIHbIX MaTepuaioB. CocOObl pa3InyeHus COJIEH.
Ilpakmuueckasn yacme. [TpUroToBieHre WHIMKATOPOB W3 IPHUPOJAHOIO
CBIPBA.

Xpomarorpadus 1 dKcTpakuus. AHAJIU3 CMECH COJIEH.

Pa3znes 16. IloaroroBka ucciaeq0BaTebCKO padoThl U Yy4acTHe B
KOH(pepeHuuu.

Tema 16.1. Bb100p TeMBI 1 IOATOTOBKA UCCIEA0BATEIbCKOM padoThI.
O0600uenue npoiaeHHoro matepuaina. Beioop temsl. Llenun u 3agaun padboThl,
sTanel padoTel Haa Hel. OCOOEHHOCTH UCTIONb30BaHus IHTEepHET.
Ilpakmuueckasn uacmo. Ilonck u paboTa ¢ IUTEPATYPOH MO TEME.

Tema 16.2. IlocTaHOBKA 3KCIIEPUMEHTA.

MecTo 1 poJib SKCTIEPUMEHTA B UCCIIE0BATEIbCKOM paboTe. BoiBOIbI 110 padoTe.

Ilpaxkmuueckaa yacmap. IIpoBeiIeHNE DKCIIEPUMEHTA U AHAJIU3 €TI0 PE3YJIbTATOB.
Tema 16.3. YuacTue B KOH(pepeHUNH.

[ToaroroBka qokIaga U MPE3CHTALNY.

Ilpakmuueckasa uwacmo. Yuactue B koupepenuuu «[IOMCK», o6cyxneHue
pe3yJbTaToB KOH()EPEHIIMHU U BBICTYIUICHUN 00YUYarOIINXCsl.

Pa3zgen 17. UToroBsoe 3ansiTue.

Nrtorosas aumarHoctuka. [logBenenue UTOroB paboThl 3a y4eOHBIM roja. Beioop

WHJUBUYAJIBHBIX TEM ISl U3YUYECHHUS JIETOM.
1.4. Ilnanupyembie pe3y/ibTaThl
[Iporpamma
o0OecreynBaeT JOCTHKEHUE CIEAYIOUX PEe3ylIbTaTOB OCBOCHHS MPOrpaMMm
bl JIONIOJTHUTEILHOTO 00pa30BaHMUS:

JInyHOCTHBIE:

1 chopMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh
U CrOoCcOOHOCTH OOY4YaIOIIUXCS K CAMOPA3BUTHIO M CaMOOOPA30BaHHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHIO M TO3HAHMUIO, BBIOOPY JajbHEHIIero
oOpazoBaHusi Ha ©0a3e OpHUEHTHUPOBKM B Mupe npodeccuit u
po(heCCUOHATBEHBIX penoYTEeHUH, OCO3HAaHHOMY MIOCTPOCHUIO
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WHANBUAYAIbHON 00pa30BaTeIbHON TPAGKTOPUU C YUYETOM YCTOWYUBBIX
MIO3HABATEIIbHBIX HHTEPECOB;
1 chopMUPOBAHHOCTH 1EIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON MPAKTUKH;
[ chopMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U
COTPYIHMYECTBE CO CBEPCTHUKAMH, CTApIIMMU W MJIAJIMIHNMH, B
o0Opa3oBaTeabHOM, OOIIECTBEHHO TOJIE3HON, yUeOHO- MCCIIEeN0BATEIbCKOM,
TBOPYECKOU U IPYTUX BUAAX JEATEIIBHOCTH;
[J yMeHHE SICHO, TOYHO, IPaMOTHO H3JIaraTb CBOM MBICIM B YCTHOH U
NMCbMEHHON PEYM, TOHUMATh CMBICI MOCTABIECHHOM 3a/Ja4d, BBICTPAUBATH
apryMEHTalUI0, IPUBOJIUTH HIPUMEPHI U KOHTPIIPUMEDBI;
[l mpeacTaBieHHE O XUMHUYECKOM Hayke Kak cdepe uenoBeuecKon
NEeATeIbHOCTH, 00 »JTamax e€¢ pa3BuTus, O €€ 3HAYUMOCTU JJId
pPa3BUTHS LIMBUIN3ALINN;
[l KpUTUYHOCTH  MBILIIEHUS, YMEHHE  pacClO3HaBaTb  JIOTUYECKU
HEKOPPEKTHBIE BHICKA3bIBaHUS, OTJINYATh TUIOTE3Y OT (paKTa;
[] KpeaTMBHOCTb MBIILJICHUS], UHUIMATHBA, HAXOIYMBOCTb, AKTUBHOCTh
IIPU PELIEHUU IKCIIEPUMEHTAIBHBIX U PACUETHBIX 3a]ady;

[] yMmeHue KOHTPOJIMPOBATH npoiiecc U pe3ynbTar yueOHOI

VICCIIEI0BATEIIbCKOM IEATEIIBHOCTH;
[] cmocOOHOCTh K SMOLIMOHAIBHOMY BOCHPHUATHIO XUMUYECKUX OOBEKTOB,
3a7a4, pEIICHUN, PaCCYKICHUM.

MeranpeamerHbie:
- YMEHHE CaMOCTOSITETTFHO TIAHUPOBAThH AbTEPHATUBHBIC MTyTH JTOCTHKEHUS
1esael, 0CO3HaHHO BBIOMpaTh Haubosee (PPEeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U MIO3HABATEIBHBIX 33/1a4;
- YMEHHUE OCYIIECTBJISATh KOHTPOJb IO Pe3yJIbTaTy U MO CIOCO0Y eHCTBUS
Ha ypOBHE IPOU3BOJIBHOTO BHUMAaHUS u BHOCHTD
HE00XO0IUMbIE KOPPEKTHUBHI,

- yYMEHHE aJeKBAaTHO OIICHWBATh TNPABWIBHOCTh WM OIMMOOYHOCTH
BBITIOJIHEHUS Y4€OHOM 3a/1auu, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ PEeLLICHUS;

- OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU JEHCTBUSAMH OIpPENCIICHUs TOHSTHUH,
0000IIeHNs, YCTAHOBJICHHS AaHAJIOTHM, KIacCH(UKAIMA HA OCHOBE
CaMOCTOSITEJILHOTO BBIOOpa OCHOBAaHWW U KPHUTEPUEB, YCTAHOBJICHUS
POIOBUIOBBIX CBSI3EH;

- YMEHHE YCTaHABJIMBATh MPUIUHHO-CIICCTBEHHBIC CBS3U; CTPOUTH
JIOTUYECKOE PACCYKJICHHE, YMO3aKIIOUCHUE (MHIYKTUBHOE, NCAYKTUBHOE U
110 AHAJIOTUH) U BBIBOJIBI;

- yYMEHHE CO3/1aBaTh, NPHUMCHATH W  MPeoOpa3oBBIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA, MOJEIN M CXEMbl ISl PEIICHUS YYCOHBIX U
MO3HABATENIbHBIX 33/1a4;
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- YMEHHME OpraHH30BBIBATH Yy4ye€OHOE COTPYJHHUYECTBO M COBMECTHYIO
NESATENBHOCTh C YYUTEJIEM M CBEPCTHUKAMHU:  ONPENEIATh  IEJIH,
pacnpeneneHue GyHKIUNA U poJIed y4aCTHUKOB, B3aUMOJCHCTBUE M 00IUe
crocoObl paboThl; yMeHUE paboTaTh B IPYIINE: HAXOAUTh 00Ilee pelieHrne U
paspemiaTh KOH(JIMKTHI Ha OCHOBE COTJIaCOBaHUS TO3UIUMN M ydéra
UHTEPECOB; CIylaTh NapTHEpa; GOpMYIUpOBaTh, ApPryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;

- copMHUPOBAHHOCTH YICOHOU M OOIIEOIB30BATEIHCKON KOMIETEHTHOCTH
B 00MacTM  MCIOJIB30BaHMS  HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
texHozorui (MKT-koMneTeHTHOCTH);

- TpeACTaBIIEHUS 00 HIEAX M O METOAAX XMUMHHM Kak 00 YHHBEpPCAIbHOM
A3BbIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTMPOBAHUS SIBJICHUI U TPOIIECCOB;
- YMEHHE BHUJIETh XUMHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYyaIllH B
APYTUX TUCUUIUIMHAX, B OKPY’KaIOLEH KU3HH;

- YMEHHE HaXOAUTh B Pa3IMUHBIX UCTOUYHUKAX MH(OPMALIMIO, HEOOXOIUMYIO
IUI PEIICHUs] XUMHUUECKHUX IIPOo0JIeM, U IPECTaBIATh €€ B IOHATHON (hopMme;
OPUHMMATh PELICHHE B YCIOBUSAX HENOJHOM M H30BITOYHOM, TOYHON U
BEPOSITHOCTHON MH(OPMALIHH;

- YMEHHE TIOHMMAaTh M HCIOJIb30BaTh XMMHUYECKHE CPEICTBA HATIATHOCTU
(Monenu, YEPTEXKH, CXEMBI 51 ap.) TUTSL WJUTFOCTPALNH,
MHTEPIIPETAINN, APTYMEHTAIIHH;

- YMEHHUE BBIIBUTaTh THIIOTE3bI TPU PEIICHUN yU4EOHBIX 3a7a4 M MOHUMATh
HE00XOJAMMOCTb UX IIPOBEPKH;

- YMEHUE IPUMEHATh UHIYKTHUBHBIC U JIEAYKTUBHBIE CITOCOOBI PacCyXICHU,
BUJIETh Pa3JIMYHbIC CTPATETUHU PELICHHS 3a/1a4;

- TIOHMMaHUE€ CYIIHOCTH aJITOPUTMUYECKUX TMPEANUCAHUNH U YMEHUe
J€ICTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

- YMEHHE CAMOCTOSITEIbHO CTaBUTh LIEJIH, BBIOMPATh U CO37aBaTh aJlTOPUTMbI
JUTSI pelieHus1 yueOHBIX XUMUYECKUX MPoOIieM;

- YMEHHE IUIaHUPOBATh U OCYIIECTBISAThH JNEATEIbHOCTh, HANPABICHHYIO Ha
pelIeHre 3a7a49 NCCIIeI0BaTeIbCKOTO XapakTepa.

IIpeamerHble:
- yMeHHue padoTaTh C XUMUUYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BJICUEHUE
Heo0xoauMoi MHGOpPMAIIMK), TOYHO U TPaMOTHO BBIPAXaTh CBOM MBICIIU B

YCTHOU 151
MMCbMEHHOW peuM, TPUMEHSS XUMUYECKYI0 TEPMHUHOJOTUIO W  CHMBO
JUKY,

WCIIOJIb30BaTh  PA3JIMYHBIC SI3BIKM  XWUMHH  (CIIOBECHBIH, CHUMBOJIHMYE
CKU, rpadgudeckuit), 00OCHOBBIBATH CyXJIeHUS, MPOBOJAUTH

KJ1accu(puKaIuio, 10Ka3bIBaTh XUMUUECKHUE YTBEPKICHHUS;

- BIIaJicHUEe 0a30BBbIM TMOHSITUHUHBIM aIllapatoM: HUMETh MPEJCTaBICHUE O
XUMHUUYECKOM DJIEMEHTE ,BJIaJICHUE CUMBOJBHBIM SI3BIKOM XHMHUH, 3HAHHE
XUMUYECKUX (HopMyT;
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- YMEHHE BBINOJHATH pacyeTHble MpeoOpazoBanus POpMys, TPUMEHATh UX
JUISL pelieHus] y4eOHBIX XWMHUYECKMX 3aJad M 3a]ay, BO3HHUKAIOIIUX B
CMEXHBIX YU4E€OHBIX MTPEAMETAX;

- yYMEHHUE TMOJb30BATHCS XUMHUYECKUMHU (HOpMyJTaMU U CaMOCTOSITEIBHO
COCTaBJISITh (OPMYJIBI 3aBUCUMOCTEM MEXIAy BEJIMYMHAMU Ha OCHOBE
000011IeHNs YACTHBIX CIYy4YaeB U IKCIIEPUMEHTA;

- yYMEHHE pemaTh 3aJayd MO0 YpaBHEHUSIM U (dopmyiam , NPUMEHSThH
MOJIyYeHHbIE YMEHHs JJis pEelIeHUs 3aJad U3 XHUMHH, CMEXHBIX
MIPEAMETOB, MPAKTUKH;

- OBJIAQJICHUE CHUCTEeMOW (YHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM
A3BIKOM M CHMBOJIMKOW, YMEHHE CTPOUTHh IpapMKH 3aBUCUMOCTH BEJIUYHH,
OMHUCHIBATh MX CBOWCTBA, HCIONb30BaTh (HYHKIHMOHAIBHO-TpapUUIECKHe
MPEACTABICHUS I ONHMCAHWS W aHaM3a XUMHUYECKHUX 3aJad u
pEAbHBIX 3aBUCUMOCTEN;
- OBJAJECHHE OCHOBHBIMU CIOCOOAMHM MPEJICTAaBIEHUS W  aHaJn3a
CTaTUCTUYECKUX  JAHHBIX; YyMEHUE  IPOTHO3UPOBAThb  OTKPBITHE
HOBBIX BEILECTB;
- yYMEHHE IPUMEHATH U3YYECHHBIE IOHSATHS, PE3YJIbTATBl U METOMABI IIPU
pelIeHUM 3a7a4 W3 pa3IMUHBbIX pa3JeloB Kypca, B TOM YHUCIE 3a7ad, HE
CBOJSIIMXCA K HEMOCPEACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.
CtpykTypa U cojepKaHUe MJIAHUPYEMBIX PE3yJbTaTOB OCBOECHHS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs aJIEKBATHO
OTPAKAIOT TpeOOBaHUS Crannapra, MepEaroT cnenuuky
00pa3oBaTENbHOTO MPOLECCa, COOTBETCTBYIOT BO3PACTHBIM BO3MOYKHOCTSIM
00yJaroImmxcs.

Paszgea 2. Komiieke opranu3anuOHHO-IEIarOri4ecKux ycJao0Buil

2.1. ®opMbI aTTECTALUM

- (popMBbI OTCJICKUBAHMSA U (PUKCALMU PE3yIbTATOB:

B npornecce o0yueHUs: OCYIIECTBIISETCS KOHTPOJb 33 YPOBHEM 3HAHUU U
yMEHUH  oOydarommxcs. 3HaHUSI M YMEHHUS  IPOBEPSIOTCS  MOCPEICTBOM
BBITIOJIHEHUS O0YUYaIOIUMHUCS TPAKTUYECKUX PabOT B XMMUYECKOW J1abopaTopuH,
HOJTOTOBKH CAMOCTOSATEIbHBIX HCCIIEI0BATEIbCKUX pabOT. YPOBEHb YCBOEHUS
OPOrpaMMHOIO  MaTepualia  OINpEAeNsieTcsl 1O  pe3yJbTaTaM  BBINOJIHEHUS
npakTuyeckux padbot. C kaxapiM peOCHKOM OTpadaThIBAIOTCS HAauOOJIee CII0KHbBIE
AKCIIEPUMEHTHI, 37I€Ch HEOOXOJIUMO BHUMATEIBbHOE, YyTKOE U 100pOe OTHOLIECHUE
K Kaxzaomy. BeiOupaercs nuddepeHnrpoBanHbiil Moaxoa K oOydaromiemMycs, Bce
ylauyd TOOIIPSIIOTCS, BCE HENOYEThl TAaKTUYHO U MATKO HUCIPaBISIOTCA.
KoHTponupyercst KadyecTBO BBINOJIHEHUS NPAKTUYECKUX pabOT 1O BCEM
pazzenam.

B Tewenne ydeOHOro roga oOydyarouMecss YYacTBYIOT B XHMHYECKUX
OJIUMIHAIAX U KOH(EPEeHLINSX .

dopmamMu TOJBEICHUSI UTOTOB PAOOTHI MOTYT OBITh: OTKPBITHIE 3aHATHS,
TBOpPYECKAs 3alUTa, CAMOOLIEHKA, KOJJIEKTUBHOE O0CYXACHUE U JIp.
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HToroBas orieHKa OCYIIECTBIsIETCA B (hOPME IEMOHCTPAIMH JTyUITUX padoT
Ha 3aHATUAX KPYXKKa Iepes] OJHOKIACCHUKAMU U poauTesssMu. Jlydiine paboThl
OTMEYAIOTCs TPaMOTaMHU, TUIIOMAMHU, OJIapKaMHU.

- (popMBbI NIPEeAbABJICHUS U IEMOHCTPAILlUN Pe3yJIbTATOB:

" BXOJIHOM KOHTPOJbh — TMPOBOAMWTCS B Hadayie OOydYeHHs, OIpeaemsieT
YpOBEHb 3HaHWH peOeHka (colOeceoBaHue ¢ OOyYAOMIMMKCS B HaJale
roaa);

" TEKYIIUHA KOHTPOJIb — IMPOBOJAUTCS HA KaXXIOM 3aHSATHUU: aKUEHTUPOBAHHE
BHUMaHUs, IPOCMOTP padoT;

" IPOMEXKYTOUHBI KOHTPOJIb — MPOBOAMUTCS IO OKOHYAHWHU H3YyYEHHUS
OTJIETBHBIX TEM: TUAAKTUYECKHUE UTPbI, TECTOBBIE 33/1aHNs, BAKTOPUHBI.

" UTOTOBBIA KOHTPOJb — MPOBOAUTCS B KOHIIE YY4EOHOTO rojia, OIpeAeIsieT
YPOBEHb OCBOEHHMS MpPOTpaMMbl (3alIUTa HCCIENIOBATENIbCKOM paboThI,
cobOecenoBanue B KoHIle roja). [lpuioxkenne 2.

2.2. OneHo4YHbIC MAaTEPHUAJIbI

[Ipyn oueHuBaHUM Yy4E€OHBIX JOCTHXKEHHMM y4YallUXCS O JOMOJHUTEIbHOU
o0uieo0pa3oBareabHON 0OOUIepa3BUBAIONIE MporpaMMe «XHUMHS B OIBITAX»»
UCIIOJIB3YIOTCS:

e JluarHocTMKa YCBOGHMS MaTepuajia, B Ipouecce OO0ydyeHUs IO
0011e00pazoBaTebHON 00IIEpa3BUBAIOLIEH POrpaMMe « XUMHUS B OIBITax.

e MuauBuayanbHas KapTa ydyeTa pe3ylbTaTOB  HMHTEIUIEKTYyalbHBIX
CIIOCOOHOCTEH.

o lndopmanmonHas kapra ydera pe3ysbTaToB OOYyYalOIIMXCS ydyacTus B
MEPOTPHUATHSIX pa3HOro ypoBHs. [puioxenuel.

OueHouHble MaTEpHUalbl MPOTPaMMBbI pa3pabOTaHbl ¢ YYETOM TpeOOBaHUH K
CTapTOBOMY YPOBHIO OCBOEHHS yU€OHOI0 MaTepuara.

O:xugaembie pe3y/ibTaThbl:
O TMOJy4yaT NpPEACTaBICHHE O CTPOCHUM aroMa, HOHaX M MOJIeKyJlax, o
KJIaCCU(PHUKAIIMU HEOPTaHUYECKUX COCTMHEHUI Ha KMCIIOThI, OCHOBAHUS U COJIH, 00
aHaJIM3€ U CUHTE3E;
O TPHUOOPETYT OCHOBHBIC HABBIKU MPAKTUYECKON pabOTHI B JIabOpaTopuu, OymayT
BBIMOJIHATH POCTENIIINE TAOOPATOPHBIE ONEpaLiH;
O TMPOSIBAT UHTEPEC K COBPEMEHHBIM MPOOIEMaM XUMHUU U K UCCIIEI0BATENbCKON
paboTe B 3TOM Hay4YHOI 00s1acTH;
0 chOpPMUPYIOT MPEACTABICHUE O KPACOTE XUMUYECKOTO IKCIIEPUMEHTA;
O pa3oBBIOT YYBCTBO OTBETCTBEHHOCTH TIPU BBHIMOJIHCHHH XHMHUYECKOTO
AKCIIEPUMEHTA
O CHCTEMATU3UPYIOT CBOM 3HAHMUS B 00JIACTU XUMHUHU, CO3JAAYT HEOOXOAUMYIO
0a3y s mepexoja K yriyOJnEHHOMY U3YUYEHUIO OT/ACNbHBIX Pa3/IejiOB XUMHH;
o Oynyr YMETh CaMOCTOSITEIbHO ~ MPOBOJUTH  IKCIEPUMEHTHI
M BECTHU UCCIIEIOBATEILCKYIO paboTy B 1abOpaTopui;
O OCO3HAIOT €MHCTBO MAaTEPHAILHOTO MUPA Ha OCHOBE XMUMUYECKOTO MOIX0Aa K
CTPOEHHUIO BEIIECTBA,;
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O OCBOST PKOJIOTMYECKHUE ACTIEKTHI BIMSHUSL XUMUU HA MOBCEIHEBHYIO KU3Hb;
0 TPUOOPETYT MOTHBAIMIO HA JalbHENIIee U3yUYeHUE €CTECTBEHHbBIX HAYK;

O HayyaTcsi CaMOCTOSITEJIbHO paboTaTh €O  CHEIUAIbHOM  XUMHUYECKOU
JIATEPATYPOU;

O TpHOOPETYT HABBIKM  MOJATOTOBKM  JIOKJIAJOB M  BBICTYIUICHUH  Ha
KOH(EPEHITUSX.

2.3. YciaoBus peajau3anum NporpaMmMsl

MarepuajbHO-TeXHHYECKHE YycJaoBus. [t »ddekTuBHON peanuzanuu
IporpamMmbl HEOOXOAMMa MaTEepUAIbHO-TEXHUUYECKas 0a3a:

1. YueOnsIit KaOWHET, COOTBETCTBYIOIIUMA TpeOOBAHUSM:
-CanlluH 2.4.4.3172-14 «CaHuTapHO-3MUAEMHOJIOTHUYECKUE TpeOOBaHUSI K
YCTPOMCTBY, COJIEPKAHUIO M OpraHu3aluu pexkuma padboThl 00pa30BaTEIbHBIX
OpraHu3alyii JOMOJHUTEILHOT0 00pa3oBaHus aAeTei» (Temmeparypa 18-21 rpamyc
Henbcus; BnaxHocTh Bozayxa B npexaenax 40-60 %, medenb, COOTBETCTBYIOIIAS
BO3PACTHBIM 0cOOeHHOCTSIM nerer 14-15 net); s peanuzanuu nporpaMmbl

» O0opyI0BaHKUE U MaTEPHUAIIbI;

* KOMITBIOTED;

* MEAUAIPOEKTOP.

* CTaHApPTHBIN HA0Op XUMUUYECKUX PEAKTUBOB (KUCIIOTHI, METOUN, OKCUIBI,

COJIN);

* U3MEPUTEIIbHBIE TPUOOPHI;

» cTeKJIsiHHAsA U (hapdopoBas mocyaa;

* METAJUTMYECKHE IITATUBBI;

* HarpeBaTebHbIE MPUOOPHI;

" BECHI;

* MUKPOCKOTI.

B kauecTBe IMIAKTHUYECKMX MAaTEPUAIOB HCIOJNb3YIOTCS HAarJIsIHbIE
nocoOus: Tabauua pacTBOPUMOCTH U nieproaudeckas tadbnuua . . Menaeneesa;
KOJUIEKIIMU TOJIE3HBIX MCKOMAEMBbIX, TOYB, HEPTH, IIKaJa TBEPAOCTHU U T.II.

B kadecTBe METOIMYECKHX MAaTEpPHATIOB MPUMEHSAIOTCS pPAa3IHYHbIE
myonukauu 1mo XumMuu (cM. CIUCOK JTUTEpaTyphl), METOJAMYECKUX pa3pabOTOK U
IUIAHOB KOHCIIEKTOB 3aHATHUW; METOJWYECKUX YKa3aHUW W PEKOMEHIAIUM K
MPAKTUYECKUM 3aHATHSIM.

NudopmanuonHoe odecnevenme:

METOJMYECKHE pa3padOTKH IO BCEM TeMaM, CLEHapuu MPOBEICHUS
MEpONPUSATUI, WHTEPHET-UCTOYHUKHU, CXEMbI, OMNPOCHBIE U TEXHOJOTHYECKHE
KapThl.

Kaaposoe o0ecnieuenume.

JlonomHuTENbHYI0 00111€00pa30BaTENbHYI0 00IIEPa3BUBAIONIYIO [TPOrpaMMy
«XuMHSI B OMBITaX» pPEANTU3YET YUUTENIb XUMHUU , UMEIOUIUN JOMOJHUTEIBHOE
oOpa3oBaHMe 1O MporpaMMaM TMOBBIIIEHUS KBaIM(pUKALIMK B  00IacTu
MHKJTFO3UBHOT'O 00pa30BaHUsI.
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2.4. Metoanuyeckue MaTepHAaJIbI

Mertoanka 00y4eHus mpearnoaraeT JOCTyITHOCTh U3JlaraeMoil nHGOopMaIuu
e BO3pacTa OOydYalolIUXCs, YTO JOCTHraercs 3a CY€T HarsIgHOCTH U
HEpa3pbIBHOW  CBSI3M € NPAKTUYECKUMU  3aHATUAMU.  DopMmbl  3aHATHI
OTIPEIeNIIOTCS HANIPABICHHOCTSIMU MPOrpaMMBbl U €€ ocobenHocTsiMu. [Iporpamma
BKJIIOYAET KaK TEOPETUYECKHE M MPAKTUYECKHUE 3aHATHS B YU4eOHBIX KaOMHETax,
TaK ¥ 9KCKYPCHOHHBIE BBIXO/IbI HA TEPPUTOPHUIO YUPEXKICHHS U CBOCH MECTHOCTH.

@®opMbl opraHuzauuu y4deOHoro 3aHaTus. [logaua TeopeTHuecKoro
MaTepuaga OCyIIeCTBisieTcs B  (GopMe TpPOBEACHHUS TPaJAULUOHHBIX U
KOMOMHHPOBAHHBIX  3aHATHH, JIEKUMA C  OJHOBPEMEHHBIM  IOKa30M
WUTIOCTpAINii, BUAEOMATEpHUAIOB, MPE3CHTAINN, JIEMOHCTPAIMOHHBIX OIIBITOB.
[Tomaya mpakTHYECKOTO MaTepHalia OCYLIECTBISICTCS B (hOpME HHIMBHIYaTIbHO-
IPYNIOBBIX CAMOCTOSITENBHBIX Pa0O0T, MPAKTUIECKUX 3aHATHH.

JUis  mocTWKeHusT Uend M 3a7ad  [pOorpaMMbl  IPETyCMaTpUBAIOTCSA
COBpPEMEHHBIE MeAarornyeckue 1 NH(POpMallMOHHbIE T€XHOJIOTHH:

. UIPOBBIE TEXHOJIOTUU;

. IIPOEKTHAs TEXHOJIOTUS;

. TEXHOJIOTHSI MPOOJIEMHOI0 00yUEHNUS;

. 3JI0pOBbecOeperaroIne TEXHOIOTUH;

. HNKT-texHonoruu;

. TEXHOJIOTHSI Pa3BUTHUSI KPUTUYECKOTO MBIIIICHUS;
. TEXHOJIOTHSI Pa3BUBAIOIIETO O0yUEHNUS;

. IPYIIIOBbIE TEXHOJIOTHH;

. TEXHOJIOTMH YPOBHEBOU nuddepeHmanuu.

B mnepuon oOydeHuss ajis TpOBEAEHUS OO0pa30oBaTENbHOW JAESATEIbHOCTH
WCIIOJIb3YIOTCS CIEAYIOLINE MeTOAbI:

— OO0BSICHUTENIbHO-UJUTIOCTPATUBHBIN  (00s13aTeNbHasl TeopeTHyecKas
4yacTh, paboTa ¢ WUIIOCTPATUBHBIMM MaTe€pUallaMH, COCTABJIEHUE MPAKTUYECKUX
3a1aHui);

—  nOpoOJIeMHbIN (mpobJyieMHOE U3JI0KEHUE MaTepualia Npyu U3y4eHUH
BOIIPOCOB 3KOJIOTMH, HAYYHON 3THKH, PU aHAIU3E MEPCIIEKTUBHBIX HAIIPaBJICHUM
Pa3BUTHS HAYKH);

— MpaKkTUYeCKuil (00s3aTeNbHbIE MPAKTUYECKUE paldOThl Ha KaXIOM
3aHSITUN);

— NEATETbHOCTHBIN (BBEICHME VHIMBUTyaJIbHBIX
3aJaHUN u CaMOCTOATENILHON  paboThl ¢ JUTEpaTypoul, ydacTue

oOy4Jaronuxcsi B KOHPEPEHITUSIX U SKCKYPCHSIX).

MeToauyeckue U JMAAKTHYECKHE MAaTePUAJIbI:
- METOJUYECKHE Pa3pabOTKH M0 TeMaM;

- HAJIMYMeE HATJSIAHOTO MaTepurala;

- HAJIM4YMeE IEMOHCTPALIMOHHOTO MaTEepHaIa;

- BUACO(MUIBLMEL;

- pa31aTOYHbBIA MaTEpUAII,
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- UH(OPMALIMOHHBIE KAPTOUKH.
- TUJTAaKTUYECKUE KapTOUKH;

IIpunoxenne 1.

damniaus, uMs
o0yuaruerocst

Bbicokmuii ypoBeHb:
oOyJaronuii 0CBOWII
MIPAKTUYECKH BECh
00bEM 3Hanmit 100-
79%,
IIPEYyCMOTPEHHBIX
MpOrpaMMoOu 3a
KOHKPETHBIN IIEPUOJT

Cpenumnii ypoBeHb:

y oOyyJaromerocs
00BEM YCBOEHHBIX
3HaHUH  COCTaBIISET
80-50%;

Hu3kuii ypoBeHb:
oOyyJaronuics
OBJIAJIC]I MEHEE YeM
50% o0béMa 3HAHUM,
PEeyCMOTPEHHBIX
IIPOrpaMMOil.

IIpunoxenue 2.

DamMuIuA, UMA Texymmi IIpomexyTOYHBIN Hrorosmiii 3ammra
KOHTPOJIb KOHTPOJIb KOHTPOJ1b NPOEKTA
aK[EHTU | JUTAKTUYCCKUE omnpenesaeT
poBaHUE | UT'PBI, TECTOBLIC | YDOBEHb
BHUMAaHU | 3aJaHUA, OCBOCHHU:I
s, BUKTOPHUHEI IIpOorpaMMBbl
MIpOCMOT
p pador;
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