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1. IOSACHUTEJ/IbHAS 3AIINCKA.

B Hamie Bpemsi TIPOMCXOAWUT yCWIeHWEe XWUMH3alWK OOMbIIMHCTBA Cdep
YKU3HU YeJioBeKa, HO yCIeXy OPraHuueCcKOW XUMHU WCTIONb3YHTCs 6e3 0co3HaHuUs
HeoOX0IMMOCTH T'PaMOTHOTO TIpUMeHeHUs BellleCTB W MarepuasnoB. V3ydeHue
Kypca TIOMOXKeT Y4Yall[UMCSl PacKpbITh CBOMCTBA IIMPOKOTO CIEKTpa BeIecTB U
MaTepuasoB B CBSI3U C UX UCTIOb30BaHUEM.

B obyueHnn xumuu 6oJsibIlioe 3HaueHHe UMeeT SKCTiepUMeHT. AHa/IU3Upys
pe3yJibTaThl MPOBEEHHBIX OMbBITOB, yyalldecsi yOeXJaroTcsi B TOM, UTO Te WU
VHble TeopeTUuUeCcKHWe TMpe/CTaB/leHUsI COOTBETCTBYOT WIM MPOTUBOpeYar
peasibHOCTU. TOMBKO OCYILeCTB/IsIS XUMUYEeCKUI SKCTIePUMEHT, MOXXHO TIPOBEPUTH
JIOCTOBEPDHOCTh TPOTHO30B, CJe/JlaHHbIX Ha OCHOBAaHMM Teopuu. B rmpouecce
SKCTIepUMeHTaIbHOM paboThl yualiyecsi PUoOpeTar0T OIbIT TO3HAHUSI peasibHO-
CTH, SIBJISTFOLLUNCS BaXKHBIM 3TarioM (GOPMUPOBaHUS Y HUX YOeXKJeHUii, KOTOphbIe, B
CBOIO Ouepe/lb, COCTaBJSIIOT OCHOBY HAyuHOTO MHUPOBO33peHus. Peanu3aiiys
yKa3aHHBIX IieJieli BO3MO)KHA TIPUM OCHAIL[eHWM IIIKOJIbHOTO KabuHeTa XUMUH
coBpeMeHHbIMU TpubopamMu U obOopyjoBaHMeM. B pamkax HalMOHA/IBHOTO
npoekta «OOpa3oBaHMe» 3TO CTa70 BO3MOXKHBIM Ojarofjaps CO3JaHUI0 B
o611ieobpa3oBaTeTbHBIX OpraHHu3alusIX I[€HTPOB obpa3oBaHus
eCTeCTBEHHOHAYYHOW M TeXHOJIOTMUeCcKOol HarpaBjaeHHocTell «Touku pocTax.
BHezipeHre 3Toro 00O0py/|0BaHHMSI TO3BOJIUT KAaueCTBEHHO W3MEHUTb TIPOLiecC
o0y4yeHUsT XUMHH.

HopMaTuBHBIE OCHOBAHMA s CO3/IAHMS [IOTIOJIHUTE/LHON 0011je00pa3o-
BaTe/bHOU (0011lepa3BrBarolileii) MpPOrpamMMmai:

- ®epepanbHbIii 3aKoH OT 29 fekabpsi 2012 roga Ne273-P3 «O6 obpa3oBa-
HuM B Poccutickor ®@enepanun» (pepakius ot 02.07.2021);

- HatmonanmbHbI nipoekT «O0pa3oBanue» (yrBepxkaeH [Ipe3naunymom CoBe-
Ta ripu I[Ipe3usente P® mno crpaTernueckomMy pa3BUTHUIO M HaLIMOHA/IbHBIM TTPOEK-
TaM (rpoTtokos ot 24.12.2018 r. Ne 16);

- KoHiieniusi pa3BUTHs [IOTIOJHUTETLHOTO oOpa3oBanus fAeteii 7o 2030 roga
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(Pacriopskenue [1paButensctBa P® ot 31 mapta 2022 r. Ne 678-p);

- [puka3 MunucTepcTBa ripocBeliieHus: Poccuu ot 27.07.2022 Ne 629 «O6
yTBep>KaeHUn Ilopsiika opraHu3alMi U OCYILeCTB/IeHusi obpa3oBaTesbHOM [es-
TeJIbHOCTH T10 JIOTIOJTHUTE/ILHBIM 0011je06pa30BaTe/IbHBIM ITPOTrPAMMaM»;

- MeTorueckue pekoMeHZalMUM MuHKcTepcTBa 00pa3oBaHusi U Hayku P®
TI0 MPOEKTHPOBAHUIO AOTIOJHUTETBHBIX 001[epa3BUBAIOLIUX MMPorpaMM (BK/IHOUast
pa3HOypoBHeBbIe MporpaMmbl) oT 18.11.2015 r. Ne 069-3242;

- ITucbMmo MunHobpHayku P® ot 11 mekabpsi 2006 r. Ne 06-1844 «O Ilpu-
MepHbIX TpebOoBaHUSIX K MPOrpaMMam [IOTIOJTHUTETbHOTO 00pa30BaHus feTeii»;

- IMuceMo MwuHOOGpHayku Poccun ot 18 HosiOpss 2015 r. Ne 09-3242 "O
HarpaB/IeHUU PeKOMeHZALIMH 10 TTPOeKTUPOBAHUIO JOTIOTHUTEebHBIX 0011jepa3Bu-
BAIOLLMX [porpamMmm"’;

- Ilpuka3 MuHuctepcTBa mnpocBeleHuss Poccuiickon ®epepaiuu OT
03.09.2019 r. Ned67 «O06 yTBepkaeHuu LleneBoii Mojen pa3BUTHUS pervoHab-
HBIX CICTeM JIOTIOJIHATeTbHOT0 00pa30oBaHUs fleTei»;

- ITocTaHoB/IeHre ['JlaBHOrO rOCyapCTBeHHOI0 CaHUTapHOro Bpaua P® ot
28.09.2020 t. Ne 28 "O6 ytBepxaennu CanlluH 2.4.3648-20 "CaHuTapHO-311H/Ie-
MHOJIOTHYeCcKre TpeOoBaHUS K OpraHU3alusiM BOCTTUTaHUS U 00ydeHuUs, OTAbIXa U
03/7]0POBJIEHUS [IeTEN U MOJIOJIeKHU";

- Ilpuka3 MwuHMCTepcTBa obpa3oBaHusi pecnybmku Mopgosusi ot 04.03
2019 1. No211 «O6 yTBepxaeHuu [IpaBun mepcoOHUPUIIMPOBaHHOTO (PMHAHCUPO-
BaHUs [JOTIOJIHUTE/ILHOTO 00pa3oBaHus eTel B pecitybike MopaoBusi»;

- YcraB MbOY «COII Ne7».

[Tporpamma «B MHpe opraHWueCcKUX COeJUHEHUN» PEeKOMeHJOBaHa K HC-
T10/Ib30BaHUIO0 B YUPEXJEHUSX [OTOJHATeTbHOr0 oOpa3oBaHus u obpa3oBaTesib-
HBIX OpraHu3anusax Py3aeBCKOro MyHULIMITA/IBHOTO paloHa.

HarnpaB/ieHHOCTB IIpOrpaMMbl — eCTeCTBeHHOHayYHasl.

AKTya/IbHOCTB NpPOrpaMMbl. VIHTe/leKTyanbHOe pasBUTHUe SIBJISIETCS

O,E[HOi/JI W3 Ba)KHEMIIINX 3a/d4 IIKOJIBI. HOBTOMy YPOBE€HL pPA3BUTHA MBIIJIEHUSA


http://internet.garant.ru/document/redirect/71274844/0

oOyuaroiuxcs (Hapsgy CO 3HaHUAMU (HaKTUUeCKOro XapakKTepa) SB/SeTCS
Haubosiee CyI[eCTBeHHbIM T[IOKa3aTejieM 00pa30BaHUsl ILIKOJTbHUKOB. XUMUS
SIBJIIETCS cuctemoobpasyroreit JMACLTUTIIAHOU cpeau Ipyrux
eCTeCTBeHHOHAYYHBIX TIPeIMETOB, TaK KaK OTKPHITHS B 00/aCTH XUMHH JIe)KaT B
OCHOBe pa3BUTUS TEXHOJIOTMM TIO/JlydeHUs HOBBIX BeIleCTB M MaTepuasoB.
OcHOBHOHM yrop B TMpeACTaB/eHHOW TporpaMMe CZiejlaH Ha paciivpeHue
XUMHUYECKOTO KPYyro3opa, a TakKe Ha pa3BUTHE UHTeJJIeKTyaJbHOW aKTUBHOCTU
O6yan-OH_[I/IXCH M TEOPETHUUYECKOTI'O0 MBIIIJIEHWA KdK KOMIIOHEHTA HHTEHHQKTyaHBHOﬁ
AaKTUBHOCTU OOYyUaloI[UXCs TIOCPEeICTBOM BBITIOJTHEHUS] XMUMHWUECKOTO OIIbITa.
Ba)kHO OTMeTWUTh, UTO OCHOBY TIpPeJ/I0KEeHHOTO J/1abopaTOPHOrO TMpakKTUKyMa
COCTaBJISAIOT PabOTHI U3 KOMILIEKCA TaK Ha3bIBaeMOM «IM(PPOBON XUMHUeCKOMH
naboparopun». O3OTo crocobcTByeT TOoMy, uro JjaboparopHble  pabOThI
BBITIOJTHSIFOTCSI HA KaueCTBEHHO ApPYrom, 0osiee BbICOKO TEXHOJOTMUHOM YDOBHE,
CIIOCOOCTBYIOT PellleHHI0 HeCTaHJapPTHBIX U B 00JIbILIel YaCTh UCCIej0BaTeTbCKUX
XUMHUUeCKUX 3ajlady, B KOTOPBIX B JOCTaTOYHO OOJBIIOM OOBEMe HCTOJb3yeTCs
MaTeMaTU4eCKUn dIiriapar. SaAaHI/IH IMMPpAKTUKyMa BK/IKOYAIOT 3J/IEMEHTHLI, KOTOPbIE
TpeOytoT OT oOyuaroierocsi yMeHHe BbIBUTATb THUIIOTe3bl, OIpeesTh
npo6sieMbl, HAaXOJWUTh HETPAAULIMOHHBIE CIOCOOBI pelleHus 3agad. OCHOBHOe
BHUMaHWe B TIpOrpaMMe Yje/isieTCs He Tepefjaye CyMMbl TOTOBBIX 3HaHUM, a
Pa3BUTHUIO  CAMOCTOSITE/ILHOCTHM  oOOyuaromuxcsi, ymeHuto  paborate C
JIOTIOJTHUTETbHOW JIUTePAaTypOM M YCTAHOBJIEHWIO HOBBIX MEXAUCLIUIIMHAPHBIX
CBsI3€H.

HoBu3Ha nporpaMMbl 3aK/HOUYaeTCsl, BO-TIEPBBIX, B HeJOCTaTKe aHa/JoroB
JAaHHOW TporpaMMbl B CHUCTeMe [IOTIOJHUTeNbHOT0 00pa3oBaHus [eTel, BO-
BTOPBIX, UTO B TIpOIjecC 00yueHHs1 BK/IIOUeHa IKCIIepUMeHTasIbHast [esiTe/IbHOCTD C
WCTIo/Ib30BaHreM LdpoBoi abopaTopun. IlodToMy HacTosias Tporpamma
TipU3BaHa yCTPaHUTh MpPOTHUBOpEeYUe MeXy aKTya/IbHOCTBIO U
BOCTPeOOBAHHOCTBIO [IAaHHOTO acrekTa 00pa3oBaHUSI B OKpY’KalollleM MHupe U

OTCYyTCTBHEM BO3MOJXHOCTHU [AJId 3dMHTEPECOBAHHLIX B TAKOM O6paBOBaHI/II/I pE6HT



puoOpecTH  CUCTeMaTHU3WPOBaHHbIe  HaBBIKM ~ paboTbl  C  I[MGPOBLIM
obopy/ioBaHuEM.

Ilegarornyeckas 1je/iecO00pPa3HOCTb TIOJUEepPKHBAeT IMparMaTHyecKyro
Ba)KHOCTb B3aWMOCBSI3M BBICTPOEHHOW CHCTEMbI TIPOI[eCCOB O00yueHUs, pPa3BUTHS,
BOCTIIMTaHUSA U uX obecrieueHust. B 3Toif 4acTU TOSICHUTENTBHOM 3aIlCKU HY>KHO
JaTh ApryMeHTHPOBaHHOe O0OCHOBaHMWE I1eJJarOTUUeCKUX [JeHWCTBHH B paMKax
JIOTIONTHUTeTbHOM 00pa30oBaTe/IbHOM MpOrpamMMbl, a KOHKPETHO, B COOTBETCTBUU C
1[e/IIMA U 3aJjladaMM, BbIOpaHHBIX (OpPM, METOJIOB U CpeJICTB 0Opa3oBaTebHOU
JesiTe/IbHOCTA M OpraHu3ariu 00pa3oBaTeIbHOTO TIpoIjecca.

OruunTeNbHbIE O0CO0EHHOCTH TIporpaMmMbl. HekoTopeie pa3zesbl
oOyueHHs] CBsI3aHHBI C PpeIlleHWeM JKCIIepUMEeHTalbHBIX 3aJau CpeJCTBaMH
nmabopaTopHOT0 000PY/J0BaHMSI.

Coziep>kaHue TIPOrpaMMbl OPHEHTHPYET OOYyYaroIuXCsi Ha ITOCTOSTHHOE
B3aMMOJIEMCTBHE APYr C APYrOM U TperojiaBaTesieM, pellleHre ITPaKTHUeCKUX
3a7lau OCYILeCTB/sIeTCSl C HCI0/Ib30BaHHeM MeTOAUKM 00paboTKy pe3y/bTaToB
9KCTIepUMEHTaNbHBIX JaHHBIX. Takke ITporpaMMa OpUeHTUPYeT 00yuaroluxcs Ha
TIOMCK PA3HBIX TOJXO/I0B K PeIIeHUI0 TIOCTaBAeHHOW 3a/lauM, C MCTI0h30BaHUEM
TI0/TyUeHHBIX 3HAaHUHN B paMKaX MPaKTUUeCKO# /ieaTeTbHOCTH.

[TporpaMMa [laeT BO3MOXXHOCTh PacKpbITh HEKOTOpbIe TeMbl C IU(PPOBOM
TOUKW 3DEHUSs], B3IVIAHYTh Ha pellleHHe 3KCTIepHMeHTalbHOM 3aflau TI0J] HOBBIM
YTJIOM ZIJ1s1 IOCTYDKEHHWs] MAaKCUMaJ/TbHOTO pe3yJibTara.

B mpoitecce ¢dhopMHUpPOBaHUS ~ 3KCIIEPUMEHTA/ILHBIX YMEHMM YUYeHUK
oOyuaeTcst mpeACTaB/IATh WH(GOPMaLKIO0 00 HCCeJOBaHUM B UEThIPEX BUJaX:

1 - B BepOa/IbHOM: OIMMCBLIBATh KCIIEPUMEHT, CO3/laBaTh CJIOBECHYIO MOZE/Th
JKCTieprMeHTa, (GUKCApPOBAaTb BHMMaHWe Ha  H3MepsieMbIX  BeJMUMHAX,
TePMUHOJIOTUU;

2 - B TaOMMUHOM: 3arlOMHATHL TabOMWIBl [AaHHBIX, JIEXKAI[AX B OCHOBE
mocTpoeHrsi TpabuKoB (MMPU STOM Yy YyUaIIUXCsS BO3HHWKAeT T[I€PBHUYHOE

Tipe/icTaB/eHre 0 MaciiTabax BeJTMUKH);



1 - B rpaduueckoM: CTPOUTh TpadUKU MO TaO/JMYHBIM [JaHHBIM, UTO [JAéT
BO3MOJKHOCTh Tepexo/ila K BBbIJIBDKEHUIO THUIIOTe3 O XapakTepe 3aBUCUMOCTU
MeXJly BeJMYMHaMW (OpU STOM yuyuTeIb TI0OKa3blBaeT TMPEUMYILECTBO B
BU3ya/M3allUM  3aBUCMMOCTE  MeXAY  BeJIMYMHaMH,  HarsiAHOCTb U
MHOT'OMEPHOCTh);

2 - B BUJIe MaTeMaTUUYeCKUX YpaBHEHUU: JaBaTh MaTeMaTU4ecKoe OMrCcaHue

B3aMMOCBSI3M BeJIMUKH, MaTeMaTHueckoe 000011eHue.

Appecar nporpamMmmsl.

HNaHHasg mporpaMma OpHEHTUpPOBaHa /s AeTerd B Bo3pacte 15 - 17 jer.
YcnoBusi Habopa JieTeli: TPUHUMAIOTCS BCe »Kesatolue. HarosiHsgeMOoCTb B TpyTire
cocrtasJsigeT 12-15 yesioBek. IIporpamma ripeamnosiaraeT 0CBOeHHe BUOB [lesiTellb-
HOCTH B COOTBETCTBUU C TCHUXOJIOTHUECKUMHU 0COOEHHOCTSIMU BO3pacTa afipecaTa

MPOrpamMMBl.

O0beM M CPOKH OCBOEHHSA MPOTrPaMMBbI.
Cpok peanu3aluu rporpamMmmsl - 1 rog,.
[Tpomo/KUTENHHOCTh peau3aljiy Beeii mporpaMMel - 68 yacos.
dopMBbI M pe)XUM 3aHATHUM.

B mipoliecce peanv3aliydy MpOrpaMMbl HMCTIOJB3YOTCSI pa3/iMuHble OPMbI 3a-
HSITUI: TPaAWLIMOHHBIe, KOMOMHUPOBAHHBIE, PAKTHUEeCKHe 3aHITHS.

[Ipu oripefieneHUM pe)KMMa 3aHSITUNM YUTeHbl CAaHWTapPHO-3MU[€MHOJIOTHYe-
ckre TpeOOBaHUS K OpPraHU3ALUsIM JOIIO/HUTEILHOTO 00pa30oBaHUsA JeTeld. 3aHs-
TS TIPOBOJSTCS 2 pasa B HeJiesito 1o 1 vacy (Mpofo/KUTe/IbHOCTh yueOHOro yaca
45 MUHYT).

B csiyuae BO3HUKHOBEHHsSI JOPC MaXKOPHBIX 0OCTOSATE/LCTB, peanr3alus 0-
TIOJTHUTEJTLHOM 0011[e00pa3oBaTeibHOM (001IIepa3BUBarolieid) TporpaMmbl «B Mupe
OpraHUYecKUX COoeZIMHeHU» OyZieT OCYIeCTBSITbCS C MPUMeHeHHeM 3J1eKTPOH-
HbIX ¥ [UCTAHI[MOHHbIX 0Opa3oBaTe/bHBIX TeXHOJIOTUN. Pean3aiys Jor1o-
HUTEeBHBIX 00ITIe00pa3oBaTebHBIX (00IIepa3BHUBaAOIINX) IMPOTPaMM C TpHUMeHe-
HHEM 3/IEKTPOHHOTO Y JWCTAaHIJMOHHOTO OOYyUYeHMsI, MOYKET OCYILeCTBISThCS KaK
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JJTSI TPYTITIBL, TaK ¥ JI7IS1 OTAE/TbHBIX 00yUaroIuXCsl.

2. OBYYEHMUE.

2.1. Ilesb ¥ 3aja4uu IpOrpaMMBel.

Ienb: GopmMupoBaHUe 1]e/IOCTHON KapTUHBI U3yuaeMbIX TIPUPOJHBIX sIBJIe-
HUM, OCBOEHHE 3/IeMEeHTOB HCC/Ie[0BaTe/bCKOM JesiTe/IbHOCTU, O3HAaKOMJIEHUE C
MeTo/[MKaMi 00pabOoTKM 3KCIiepUMeHTabHbIX pe3y/abTaTOB C MCIO/Ib30BaHUEM
111(poBOI 0Opa3oBaTeTLHOU Cpe/ibl, TTIOArOTOBKA 00YUarOIUXCS K y4aCTUIO B KOH-

bepeHIUsAX U PecTUBaSIX, OIMMIMAAAX eCTeCTBeHHOHAayUHOM HallpaB/eHHOCTH.

3agauu:
OOyuaroniue:

. PaCIIMPUTh 3HAHUS YUALUXCS TI0 XUMUHY;

. 3HAKOMCTBO C MPHUHLIAIIOM paboThl AATUMKOB 1(POBOI 1ab0OpaTOpHU
0 XWMUHU;

. (dbopMHpOBaHWE HABBIKOB COCTABJIEHUS a/TOPUTMOB 00paboTKH

9KCTIePUMEHTAbHBIX ~ pe3y/bTaTOB B 000/I0UKe  IIpOrpaMMbl  ITU(POBOM
obpa3oBaTeIbHOM Cpebl;
. Mo/j0UpaTh BO3MOXKHbIE BApUAHTHI SKCIIEPUMEHTATIbHOTO PeIIeHUs

3a4d4n " BI:I60p OIITUMA/IbHOT'O BAPHUAHTA;

. OCYIIIeCTBJISITh paAl[MOHAJIBHBIA 0TOOp HEOOXOAMMBIX TIPUOOpPOB U
MaTepHaJioB;
. yMeHWe aHaJM3upOBaTh JKCIIepUMEHTalbHble [JaHHble W HUX

Tripe/icTaB/ieHre B rpa)uyeckoM WU IPyrOM CUMBOJIBHOM BU/IE.
Pa3BuBamwinue:

o ucrionb3oBath MKT  pecypcoB, oOecrneunBaroie JOCTYII K
OTPOMHOMY MacCHMBY WH(GOPMALMOHHBIX UCTOYHUKOB, MH(GOPMAaLUsi U3 KOTOPbIX
MO>KeT ObITh ONTUMAJBLHO UCII0/Ib30BaHA O0YYarOIUMUCS [I/Isi TIOJyUeHUs] HOBbBIX

3HAHUM;



° paboTaThb C pa3IMUHLIMH TEKCTOBBLIMH HOCHUTeISAMU HH(OpMaIUH,
HarnsiAHo-rpaUUecKUMU  ee TIpeJCTaB/JIeHUsIMHA, C MOJe/SIMH TPaKTUYeCKUX
9KCITIepPUMEHTOB.

BocnuraTenbHbIe:

° OCO3HaBaThb M TIPUHHUMATh 0a30BBIX UeJIOBEUECKHX I1[eHHOCTEH,

repBOHaYaIbHbIX HPABCTBEHHBIX IIPE/ICTAB/I€HUM: YBaXKUTE/IbHOE OTHOILIEHUEe K

JPYTUM 00YYaroIUMCsI, TOTOBHOCTh TIPUMTH Ha TTOMOII]b;

J yMeThb paboTaTh B Mape;
J YMeTb C/TyllIaTh APYTOr0 B XO/e TUCKYCCHUH;
J cchopMHUpOBaTh YCTAaHOBKY Ha Oe3oracHbIii 00pa3 »KU3HM (C/ieZloBaHHue

IMpaBWlaM TE€XHUKH 0e30MacHOCTH IMpH IMpoBe€HNHN OIIbITOB, HBMGPEHHﬁ; 3HaHHe

TIPaBUJI [eMCTBUM TIPU TOXKApe).

2.2. Y4eOHbIH NJIaH MPOrpamMMBbl.

Ne HaseaHnmue Kypca, Ko/muecTBo yacos ®opmbl
n/n | MoAyJs, pa3paena Teopu | Ilpakr | Bcero aTTecTalyu/KOHTPOJIA
A HKa

1. BeznieHue. Y CTpoicTBO U 2 2 YCTHBIN KOHTPOJIb U
HasHaueHue LM(poBOii CaMOKOHTPOJIb
7abopaTopuu.

2. W3 nucropun 6 6 YCTHBIN KOHTPOJIb U
OpraHUYeCcKON XUMUU CaMOKOHTPOJIb

3. CTpyKTypa opraHu4ecKux 4 4 YCTHBIW KOHTPOJIb U
BelLleCTB CaMOKOHTPOJIb

4. MexaHu3Mbl 8 1 9 YCTHBII KOHTPO/JIb,
OpraHUYecKHX peakLui MPaKTUYECKUN U

CaMOKOHTPOJIb

5. O BemecTBax ¢ 11 7 18 YCTHBIN KOHTPO/JIb,
TU/IPOKCUTLHOM TPYTION. TpaKTUYeCKUN U
Adupbl CaMOKOHTPOJTb

6. A3soTcopepsxariue 10 1 11 YCTHBIA KOHTPOJIb,
OpraHvvecKye BellecTBa. MPaKTUYeCKUN U

CaMOKOHTPOJIb

7. «ITomm» o3Hauvaet 7 7 YCTHBIN KOHTPOJIb U
«MHOTO». CaMOKOHTPO/Tb

8. Pacuetsl 110 XuMHUUYeCcKuM 10 10 MMCbMeHHbIM KOHTPOJIb
dhopmynam

9. WTorosoe 3aHsATHE. 1 1 Kpyrasiii cton




59 9 68

2.3. CojiepxaHue yueOHOro njiaHa nmporpaMmel.

Tema 1. BBeieHue. Y cTpoiCTBO ¥ Ha3HaUYeHHe U(POBoOH 1a00paTOpHUN.

Teopus: IlpaBuna mOBeJeHWs Ha 3aHATHUSAX. 3HAKOMCTBO C TeXHUKOU
6e30macHOCTH. Y CTPONCTBO U Ha3HaueHUe 11U poBoii 1abopaTopun. 3HAKOMCTBO C
OCHOBHBIMHU MeTO/laMU HayKWU.

Tema 2. VI3 ucTopyu opraHuueckKoid XUMHH.

Teopus: Oprannueckasi XuMusi Kak Hayka. Pabora yuensix Kapn Bunbrensm
[lleene, AntyaH JlopaH JlaByasbe, AHTyaH ®paHcya Pypkpya. Buranusm
®.Bénep - cuHTe3 opraHMUeCKUX BeIllecTB M3 HeopraHUueckuxX. PaboThl yueHbIX-
XMMUKOB MO CHUHTe3y opraHuuyeckux BemjectB: Teopusi Ileny3, Hukosau
Hukonaeuu 3uHuH Konnbe, IIbip Mapanen beptno, Anekcanzp MuxaitioBuy
bytnepos. Teopus xumnueckoro crpoeHus A.M.bytieposa.

Tema 3. CTpyKTypa oOpraHn4yecKux BelecTs

Teopusa: Xvimuueckoe CTpoeHUe KaK IMOPSJOK COeQUHEeHUS U B3aWMHOIO
B/USIHUSL aTOMOB B MoJjeky/nax. CBOWCTBO aTOMOB yriepoja 00pa30BbIBaTh
TpsiMble, pa3BeTB/IEHHbIE U 3aMKHYyTble Llernu, OJVHAapHble M KpaTHble CBSA3U.
["omonorus, n3omepusi, PyHKL[MOHA/IbHbIE TPYMIIbl B OPraHAYeCKUX COeJUHEHUSIX.
3aBUCHMOCTb CBOMCTB BeLeCTB OT XUMMUUECKOro ctpoeHust. Knaccudukaiys
opraHuyeckux coefvHeHuid. OCHOBHbIE HarpaB/ieHUsT Ppa3BUTUSL  TEOPUH
XUMUYECKoro CTpoeHus. (OOpa3oBaHve OJWUHAPHBIX, [ABOWHBIX W TPONHBIX
yI7Iepo/i-yT/epOHbIX CBs3eMi B CBeTe TIpe/CTaB/eHU O TruUOpUAU3aluu
3/IeKTPOHHBIX 00/1akoB. CBOMCTBa U TapaMeTpbl KOBaJIeHTHOW CBsI3U. AJIKaHbl U
LUKJ/I0AJ/IKaHbI.

Tema 4. MexaHu3Mbl OpraHMueCKHUX peakiu

Teopusi: Peakuyu CcBOOOJHOPAUKATBHOTO 3aMellleHusi Ha TpuMepe

ankaHoB. [IpeAcTaB/ieHys 0 MeXaHH3Me 1[eTTHBIX Peaki[iil C yuacTheM CBOOOAHBIX
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pagvkanoB. OOIiue cBefieHUs O peaki[UsiX MPHUCOeJUHEHUS] K KPATHBIM CBSI3SIM:
3/1eKTpO(UIbHBIE,  HYKIeo(uWIibHble, paJuKaibHble peakuu. MexaHU3M
TIPUCOeJUHEeHWsI Ta/JioTeHOB, TaJoTeHBOJOPO/IOB, BO/bI, KapOOHOBBIX KHUCJIOT.
Peakiiuu 3/1eKTpOMUILHOTO TPUCOEIMHEHUS] Ha TIpUMepe ajkeHOB. JTHU/IeHOBbIe
YI/1eBOAOPO/bI (a/KeHbl), UX 3JIEKTPOHHOE U MPOCTPaHCTBEHHOE CTpoeHue (Sp2-
rubpuan3anys, S- W p-cBs3u). CorlpsbkeHHble /IME€HOBBbIE  YTJIEBOIOPO/BbI,
0COOEHHOCTH UX XUMHUYECKUX CBOMCTB. TeopeThueckoe 0OOCHOBaHHWe MpaBuW/a
MapkoBHHKOBa. Peakiiuu 3/1eKTpodUILHOrO 3aMellleHusl Ha TpuMepe OeH3o/1a U
apeHoB (peakiuyd apoOMaTUYeCKOM CUCTEMbI U YTJIeBOJOPOJHOTO paAMKasa).
Opuenraijusi B 6eH30/1bHOM KOJIbIIE.

IIpakmuka:

JlabopaTopHast paboTa: PajukanbHOe OpOMHUPOBaHHE a/IKEHOB

Tema 5. O BelecTBax ¢ ru/JpOKCIWIBLHOM rpynmnoi. 2JKupsl

Teopusi: «CrniupThl, OHU >Ke - ajaKoroju». PdusuyecKkrue U XUMHUUECKUe
CBOKMCTBA 3TWU/IOBOTO CIIMPTA, €ro rnoJjiyyeHue. Bo3jencTBue 3TaHO/Ia HA OPraHU3M.
MHoroo6pa3srie 0ZJHOaTOMHBIX CITUPTOB, UX TIPUMeHeHHe. MHOr0aTOMHbIE CIIUPTHI.
«Ta e rpynma, HO y)Xe Kucias». ®@eHonbl. [IpousBogHbie ¢eHoma. B3anmHoe
B/IMSIHME aTOMOB B MoJieKyJ/e. [IukpuHOBas KucjioTa. MHoroaTomHbie (heHOJbI.
AnblieruZibl U KeTOHbI: CXOACTBO M pasivuve. MypaBbUHasi KUC/IOTa U eé
«POJICTBEHHUKN». MHoroobpasue kucior. OcoOeHHOCTH CTPOeHUs] MYypaBbHHOU
Kuc/ioThl. Mbuta 1 CMC «beH30/1 1 KapOoKcubHas TpyIa». beH3oliHast KMC/IoTa.
CanuuuioBast KMC/IO0Ta, ee TojaydyeHue. ALleTWICaJIULIWIOBas Kuciaota. drasesble
KUCIOTBL. «JKup win Mawio». JKupel, TOIydYeHUe JKUPOB, KX 3HadyeHwue,
TIPOM3BO/ACTBO MaprapuHa. «Caxap, x/ie6 u Oymara». YT/ieBofbl, KlacCUPUKaLUs
yryieBofoB. ['/t0KO3a, eé TmpuMeHeHue, 3HaueHue. [Ipou3BoACTBO caxapa.
Kpaxmau, 1je/u1t0103a, OT/IMUMTE/IbHbIE TTPHU3HAKU.

IIpakmuka:

JlabopaTopHast paboTa: CBOMCTBa H30MEPOB
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JlaboparopHasi paboTa: l3yueHue TemriepaTyp KWITeHHS OJHOATOMHBIX
CIIMPTOB

JTaboparopHast pabota: Okuc/ieHre CIIMPTOB

JTaboparopHasi paboTa: M3yueHre 0ZJHOOOCHOBBIHBIX KAPOOHOBBIX KHUCIOT

JlaboparopHass ~ paborta: Ornipefie/ieHMe  KOHCTaHT  JAUCCOL[AALIUUA
OpraHuyYeCcKux KUC/I0T

JlabopaTopHast paboTa: BivstHie »keCTKOM BO/bI Ha MBLIO

JlabopaTopHasi pabora: ['mponu3 airjeTunalierara B IpUCyTCTBUM pacTBOpa
11e/104n

Tema 6. A30TCOjepikKalue opraHuvyeckue BeljecTBa.

Teopusi: «<OT aMMHaka K aMMHakKam». AMUHBI - OpraHUYecKre OCHOBaHUSI.
Amvunbl. VcTOpUS OTKDBITHS aMMmuaka. XWMHAUYeCKHWe CBOMCTBAa aMMHUAKa.
B3anmHoOe BiusiHUE aTOMOB B MoJieKyJie. [IpuMeHeHre aHWIMHA. «KUPIWUYUKY JJ151
TUTAaHTOB». AMMHOKHCJIOTBI - aM{(OTepHble OpraHUueckue COeJUHEeHUsI.
[TenrruaHas (amuzaHasi) CBsA3b. MoJiouHasi KUcioTa. [TMpoBUHOrpajiHasi KUC/IOTa.
benku, MHOroobpasue 6e/KoB, CTPyKTypa OesikoBoii MoeKyibl. CruHTe3 benka. «O
TUIIle - ceroAHsIHed U Oyayieit. «bemku u3 HepTu. CUHTeTHUYECKHE TIPOAYKTHI
NMUTaHusA. 3arax W BKyC M3 mpoOupku. «BelecTBa, KoTopele jeuaT».. ITouemy
JleKapCTBa jieuaT, CKOJIbKO uX. ATaka Ha 00s1b (06e300/MBaroIIIie Cpe/iCTBa).

IlIpakmuka:

JlaboparopHasi pabota: OrpezesieHre cpefibl paCTBOPa aMUHOKHUC/IOT

Tema 7. «Iloin» 03HaUaeT «MHOI0».

Teopus: «CocraB» U3 TbICAYM BaroHoB». IllomuMMepsbl, WX COCTaB,
nosiyueHue. Ilnactmaccel. «OT Tajoll /[0 aBTOMOOWIBHBIX IIMH» Kayuyk.
HaTypa/bHbIM, CHUHTETUUECKHWN KayuyK. PesuHa. «Bo/jiokHa U3 KOJIOBI».
CuHTeTHUeCKUe, UCKYCCTBeHHbIe BOJIOKHA. «CMHTeTHUecKasi pagyra». V3 ucropuu
Kpacutesnier. OpraHruuecKrie KpacuTeu, NojiydeHue CUHTETUUEeCKHM Ty TeM.

Tema 8. PacueTrbl o xumMmu4eckuM ¢opmMyJiam.
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Teopus:BemectBa. KosmyecTBO BelllecTBa, MOJ/b, MOJIIpHasg Macca,
MOJIIpDHBIA 00beM Ta30B. MaccoBasi [jo/i. BblunciieHe MaccoBOW oM
XUMUUYECKOT0 37ieMeHTa B CoeZiIMHEeHUM. BbIBO/ XUMUuecKoi (popMyJsibl BelljeCcTBa
M0 MAacCOBbIM  [J0/isM  37eMeHTOB. OTHOcCUTe/bHAsi TUIOTHOCTh — Ta30B.
YcTaHoB/ieHUe TIpocTeliel (hpopMyJibl BellleCTBa M0 MacCOBBIM JJ0JISIM 3/IeMEHTOB
C WCII0JIb30BaHUeM abCOIOTHOM M OTHOCUTEIbHOM TUIOTHOCTU BelljecTBa. BhIBO
¢dbopMyJibl BelljeCcTBa 10 OTHOCUTELHOUM TUIOTHOCTH ra30B U Macce (00beMy WM
KOJTMYECTBY) TIPO/IyKTOB CTOPaHUSI.

Tema 9. UTorosoe 3ausiTue.

2.4.1InaHupyemMble pe3y/IbTaThbl 0CBOEHHUS MPOrPaMMBbl.

B pe3ysbTaTe OCBOEHMs MPOTPAMMBbI IO/DKHBI OBITH JOCTUTHYTHI Creyr0-
I11ie pe3y/bTaThl:

IlpegMeTHBIE pe3y/IbTaThI:

- TIJTAHUPOBaHUe SKCIIePUMEHTa;

- TI0/{00P BO3MO>KHBIX BapHAHTOB 3KCIIEPUMEHTAIbHOTO pellieHus 3a/laud U
BbIOOD OMTUMa/IbHBIN BapHaHT;

-palioHaTbHBIA 0TOOP HEOOXOJUMBIX TIPHOOPOB ¥ MaTepPUaJIOB,;

- OLIeHHBaHUe TOTPeITHOCTH IKCIIePUMeHTa;

- UW3y4yeHMe TIporpaMMHOro obecriedeHue fyis cbopa W TIepBUYHOMU
00paboTKM  JKCIepUMeHTaNbHbIX  [JaHHbBIX  Ha  MOJAY/JIbHOW  cHcTeMe
skcriepumeHToB PROLOG;

- TOony4yeHWe TIpe/iCTaB/ieHHe BO3MOXKHOCTSIX [ajibHeiieli 006paboTKu
OTTBITHBIX JIJaHHBIX;

- wu3yueHue 00saCTM TIpUMeHEHUSI U TeXHWUUeCKWe XapaKTepUCTHUKU
Pa3IUYHBIX IaTUYMKOB;

- yMeHHe MOZe/TMPOBaTh (hr3uyecKyie MpoLecchl.

MeTtanpegMeTHble pe3y/bTaThbl:

13



- ucnonb3oanue KT pecypcoB, obecrieunBaroliyie JOCTYI K OTPOMHOMY
MacCUBY MUH(OPMAIIMOHHBIX UCTOYHUKOB, MH(OPMALUS U3 KOTOPBIX MOXKET ObITh
OTITUMAJIbHO UCTIO/Ib30BaHa 00YYarOLUMUCS [Jisl TIOJTyUeHUsl HOBBIX 3HAHU;

- paboTa c pa3IMUHBIMKA TeKCTOBBIMU HOCUTE/ISIMU MH(POPMALIMK, HarIsi{HO-
rpaduUecKUMU ee TIpeJCTaBIeHUSIMU, C MO/Ie/ISIMUA TTPAKTUUYECKUX IKCTIEPUMEHTOB.

JINYHOCTHBIE pe3y/IbTaThI:

- OCO3HaHWe W TpuUHATHe 0a30BBIX  UeJ0OBeYeCKUX I1[eHHOCTeM,
TiepBOHAUa/IbHBIX HPABCTBEHHBIX TIPeZCTAB/IeHUIN: YBa)KUTE/TbHOE OTHOIIeHWe K
JPYTUM yYeHHKaM U yUWTeI0, TOTOBHOCTb ITPUMTU Ha TIOMOIIIb;

- 3HaHWe OCHOB Ky/JbTYDHOTO TIOBe/IeHHsSI W B3aWMOOTHOIIEHHU CO
B3pOC/IbIMU, CBEPCTHUKAMU;

- yMeHHe paboTaTh B Tape;

- yMeHWe [Ipy)KHO paboTaTb B TpyIle, JOrOBapUBaThCs, BbIOKMpPATh
TIpe/ICTaBUTeJIsL OT TPYIIIBI [jis OK/Ia/1a;

- yMeHHe CylIaTh IPYroro yueHHWKa B Xo/ie AUCKYCCHUMY;

- yCTaHOBKa Ha 0Oe3oracHbIii 06pa3 »Ku3Hu (C/efiloBaHUe TpaBUiaM TeXHUKH
Ge30macHOCTH TpH TPOBE/IEHUH OIBITOB, W3MepeHHH; CefloBaHHe I[IpaBHIaM

JIOPOKHOTO IBW)KEHUS1, 3HaHWe TIPaBUJI [|eMCTBUM TIPU TI0XKape).

2.5.KasnenjapHbIid yueOHbI# rpaduk

lop0BOM KaneHaapHbIA y4eOHbIN rpadUK YYMTbIBAET B MOJHOM 06BbEME BO3PaCTHblE NCUXODU-

3M4YeCKne 0CO6EeHHOCTH o6yqa+ou.|,v1xc9| M oTBevaeT Tpe6OBaHVI$IM OXPaHbl X XXU3HWN N 300POBbLA.

T'on Harta Hata KomuuectBo | KosmmuectBo | KonmvuectBo Pexxum
00yueHUst Hayvasa OKOHYAHUS | Yy4eOHbIX yueOHBIX yueOHbIX 3aHATUMN
(ypoBeHb) 3aHSITUI 3aHSITUI HeJieNb JHeln YyacoB

1ron 01.09.2023 | 31.05.2024 34 68 68, 2 yaca B 2 pa3aB
o0OyueHwUs r. . HeJer0 HeJleJIo 110

1 yacy

KoHkpeTH3alusi JaHHBIX 10 peXXuMy, popMaM 3aHSITUKA U M0 OYepeJHOCTH

TIPOXOJKAEeHUsT TeMaTHUeCKUX MO/TyJieli TIpe/icTaB/ieHa B yueOHO-KajieH[apHOM T'pa-

14




¢uke (IIpunodicenue 1).

2.6.DopmbI aTTeCTALMY, OLIeHOYHbIE MaTepHUaJIbI.

MexaHu3M OlleHUBaHUs1 00pa30BaTe/bHBIX Pe3y/IbTaToB:

YposeHb meopemuyecKux 3HaHul.

- Huskuil ypogeHb. OOyuaromuiicsi 3HaeT (QparmMeHTapHO U3y4YeHHbIe
(U3UKO-XMMUUECKUe M XUMUYEeCKHe MPOLeCChl M 3aKOHOMepHOCTH. M3noxeHue
MaTepuasa cOMBuMBOe, TpeOyrolllee KOPPEKTUPOBKM HABOSIIMMU BOIIPOCAMHU.

- CpedHuli ypogeHb. OOyuUaroIuiics 3HaeT TeopeTUueCKre 3aKOHOMEPHOCTH,
HO WCIBIThIBA€T CJOXKHOCTH [jid WX OOHapy)KeHWs: M3 SKCIIepUMeHTaTbHBIX
JAHHBIX U TI03TOMY [/Isl TIOJTHOTO PaCKPbITUS TeMbl TPeOyIOTCS [OTOHHUTE/IbHbIe
BOMPOCHI.

- Bobicokuil yposeHb. OOyyaroIuiics 3HaeT TeopeTuUyeckre 3aKOHOMEPHOCTU
Hab/I0laeMbIX SIBJIEHUM, YMeeT UX OMpeZe/uTh UCXOMs W3 IKCIepUMeHTabHbIX
HabJ/Tro/IeHui 1 ryOO0KO MOHUMaeT MpOoLeCChl XUMHUUeCKUX siBjieHud. MoskeT JaTh
JIOTUUeCKA BbIJep)KaHHbIA  OTBET, [JAeMOHCTPHDYIOL[UN TI0JIHOe BJajieHue
MaTepHasIoM.

YpogeHb npakmuueckux HABbIKO8 U yMeHull. BnadeHue mexHono2usmu
pabomnl 8 yugpoesoli cpede, aHaau3 u 00CMOBEPHOCMb NOAYUEHHbIX pe3y/bmamos:

- Huskuli ypoeeHb. TpeOyeTcs TOCTOsSIHHAasi KOHCY/bTALUs Tiefjarora Tpu
MpOrpaMMHMPOBAHUM MapaMeTpOB B LIU(POBOU Cpefie.

- CpeoHutl yposeHb. TpebyeTcsi epruouueckoe KOHCYJbTUPOBAHKE O TOM,
Kakyue MeTOAbl MCIOJIb3YIHOTCSI TpU  aHa/lv3e pe3y/JbTaTOB  M3MepeHHH,
NpOrpaMMHpOBaHUe MapaMeTpoB B LIU(POBOU Cpejie.

- Bbicokuli yposeHb. CaMOCTOSITe/IbHbIM BBIOOD METO/OB aHaiu3a M
00pabOTKM  SKCITepUMEHTA/IbHBIX  pe3y/bTaTOB,  CBOOOJHOE  BJafIeHUE
IIPOrpaMMHBIM o0ecrieueHreM 1(poBoi 06pa3oBaTe/IbLHOU Cpe/ibl.

ConpsiceHue Yyupposbix 0amuukos ¢ 1a60pamopHbIMU yCMAHOBKAMU:
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-Huskuli yposeHb. He MoykeT cobpaTh yCTaHOBKY C JaTUdKaMu 0e3 TTOMOIIH
reziarora.

-CpeoHuti yposeHb. MoykeT coOpaTh yCTaHOBKY C JaTUMKaMH TP TIO/iCKa3Ke
rejiarora.

-Bbicokuil ypoeeHb. CriocobeH caMOCTOsITeJIbHO coOpaTh YCTaHOBKY C

AdaTUHUKAMMU, TTIPOABJIASA TBOPDUECKHE CITOCOOHOCTH.

2.7. ®opMbl 00yueHHUs, METO/bI, MPUEMbI U MejaroruyecKre TeXHO/IOTHH.

B xoze peanusalMyd TporpamMMbl UCHOJB3YIOTCS Ciefytoie (opMbl
obyueHMs:

[To oxBaTy feTeii: TPyMIIOBbIE, KO/UIEKTUBHbIE.

[To xapakTepy y4eOHOM [iesiTeTbHOCTH:

- Oecenbl (BOMPOCHO-OTBETHBIM MeTOJ], AaKTHMBHOIO B3auMO/IEeMCTBUS
refiarora ¥ oOydarol[UXCs Ha 3aHATUSIX, WCTIOIb3yeTCsl B TEOPETUUECKOM YacCTH
3aHSATHA);

- TIpaKTUuUeckKue 3aHATUS (TIPOBOASTCS TOC/e U3yuyeHUs] TeopeThUueCKUx
OCHOB C 11eJIbl0 COOPKH YCTaHOBOK M OTPA0OTKM pe3y/bTaToOB KCTIePUMEeHTaTbHbBIX
HCCJIeIOBaHUN );

- HabmogeHue (TpUMeHsieTCss TP W3Y4YeHWM Kakoro-imbo o0bekTa,
rpeMeTOB, NPUPOJHBIX SIBJIEHUN).

MeTob1 00yueHus

B mporecce peanusauyy Nporpammbl UCTOb3YHOTCSI pa3/MuUHble METO/bI
obyueHwMs.

1. Metoapl opraHu3alUyMyd M OCYIIeCTB/eHUs y4eOHO-T03HaBaTebHON
JiesITeTbHOCTH:

- Haensi0Hble (TI0Ka3 BUJeoMaTepuasoB M WIMIOCTpaLUi, TMoka3 paboThl C

1[UPPOBBIM U JTabOpaTOPHBIM 000PYZOBaHUEM);
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- npakmuyecku-oelicmgeHHble (T€XHOJIOTUM TOJK/IOUeHusi LU(poBOro
obopy/ioBaHus K 1ab0paTOPHBIM YCTaHOBKaM B MpOLiecce pellieHus MPaKTUUeCKUux
3a/1a4);

-npobaemHo-nouckoeble (aHanmu3 TMpobIeMHON CUTyal[uu 10 Criocobam
r3MepeHust HabJTr0/JaeMoi IKCTriepuMeHTaIbHOM BeJIMUKHbI);

- MemoObl camocmosimenbHoll pabombl u pabombl NoO pPyKO8OOCMBOM
nedazoza (cOOpKa yCTaHOBOK, 00paboTKa pe3y/bTaToOB, aHA/IH3 U JOCTOBEPHOCTh
TI0JTyUYeHHBIX JIaHHBIX);

- UH(opmayuoHHble (JiIeKLUs; ceMuHap; Oecefia; peueBasi UHCTPYKLUS TIO
TeXHUKe 0e301macHOCTU TIpH paboTe C j1abopaTOpHBIM 000pYyAOBaHWEM; YCTHOE
H3/I0’keHre; o0BsiCHeHre HOBOTO MaTeprarna U CIIOCOOOB BBITIOIHEHUS 3a/|aHUS;
00BsICHEHWe TIOC/IeIoBaTelbHOCTH JEMCTBUM U COZep>KaHusl; 00Cy»KeHue;
Trielaroruueckasi OljeHKa Irpoljecca JesiTeJIbHOCTH U ee pe3y/ibTara).

2. Metoapl KOHTpPOJIA U CAMOKOHTPO/IS 3a 3(PQeKTHBHOCTHIO yuebHO-
T03HaBaTe/IbHOM /lesATeTbHOCTH:

- YCTHBIK KOHTpPOJb W CAMOKOHTpo/ib (Oecefja, pacckas yYeHHKa,
00bsICHeHUe, YCTHBIA OITPOC);

- TpPaKTUYeCKWd KOHTPOJb M CaMOKOHTPOJIb (aHa/u3 yMeHUsi paboTtarh C
nabopaTopHBIM 000PY/J0BaHUEM);

- HabmozeHuss (aHaMM3 SKCIepUMEHTA/NIbHBIX [JaHHBIX B TIpoIjecce
UCC/IeIoBaTe/TIbCKOU J1eITe/TbHOCTH).

B xoje peanmu3aryiy MporpaMMbl UCTIOB3YIOTCS C/IeAYION[HE TUTTHI 3aHSATHI:

- KOMOMHHpPOBaHHOe (COBMeIT|eHHe TeOPeTUUeCKOM 1 MPaKTUUYeCKOM yacTei
3aHSTHS; TIPOBEPKA 3HAHWH paHee M3yueHHOrO0 MaTepHasa; H3/I0)KeHHe HOBOTO
MaTepuasa, 3akpervieHHe HOBBIX 3HaHUWM, (JOPMHUpOBaHWE yMeHUi TepeHoca U
TIpUMeHeHHsl 3HaHWW B HOBOW CUTyallid, Ha TIPaKTHKe, OTpPabOTKa HaBBLIKOB U

yMeHu#, HeoOX0AUMBIX TIPH paboTe C IKCTIepuMeHTaTbHOM YCTaHOBKOW);
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- TeopeTrueckoe (COOOIT|eHHe W YCBOEHHEe HOBBIX 3HAHHWM MpPU 00bSICHEHHH
HOBOI TeMbl, M3/I0)KeHHe HOBOI'0 MaTepuasa, OCHOBHBIX TOHSTUM, OIpe/ie/eHue
TePMHHOB, COBEPILIEHCTBOBAHME U 3aKperyieHre 3HaHWM);

- KOHTpO/bHOEe (TIPOBOJUTCS B 1le/iIX KOHTPOJISI M TIPOBEPKM 3HAHUMU,
yMeHHUI ¥ HaBLIKOB 00y4JaroIrierocsi uepe3s 3aliuTy MpakTUuecKoi paboThl);

- MPaKTUYeCKoe (SIB/ISIETCSI OCHOBHBIM THUIIOM 3aHSITUM, UCTI0JIb3yEeMbIX

B TIporpaMMe, Kak IpaBU/IO, COJIep>KUT (hOpMHUPOBaHHe YMeHUI 1 HaBbIKOB,
nux OCMBICJ/IEHUEe u 3dKpeIrvieHme Had IMpaKTHKeE IpH BBITTIOJTHEHU A
9KCIepUMEHTaTbHbIX 3a/laHUM, WHCTPYKTa)K IIPHA BBITIOJIHEHUM TTPAKTUUECKHX
paboT, MCT0/Ib30BaHUe BCEX BUIOB MPAKTUK);

- BBOJJHOE 3aHsThe (MPOBOJUTCA B Hauaje Kypca C Lie/ibl0 3HAKOMCTBa C
oOpa3oBaTe/lbHOM TMPOTPAMMOM, COCTaB/IeHHWEe HWHAWBHUAYaTbHONW TPaeKTOPHUH

O6yquI/IH; d TdKXKe IIpU BBeI€EHWHX B HOBYIO TEMY HpOFpaMMLI).

3. BOCIIUTAHUE.
3.1. Ilenn, 3ajauM, Lie/1eBbie OPHEHTHPbI BOCIUTAHUS AeTel.

BocrniuTatenbHasi fiedTebHOCTb B 0011jeobpa3oBaTebHOM OpraHU3aluu
TJIaHUPYeTCSI W OCYLIeCTB/SeTC B COOTBETCTBUM C  TIPUOPUTETaMU
roCyJapCTBeHHOW TMOMUTUKKM B cdepe BocmuTaHus. [IpuopuTeTHOUW 3amaueit
Poccurickori ®efepaijui B cdepe BOCOUTaHUS [JleTeld SB/SETCS Ppa3BUTUE
BbICOKOHDABCTBEHHOW JIMUHOCTH, pa3fesisioljed pOCCUNMCKHEe TpaJUulIMOHHbIe
JNYyXOBHble I1eHHOCTH, oOmajaroleil akTyaqbHbIMA 3HAHUSIMM UM yMEHHUSIMHU,
criocobHOM peanu3oBaTh CBOW MOTEHIMA/A B YC/IOBHSIX COBPEMEHHOro 00liecCTBa,
rOTOBOM K MUPHOMY CO3W/JaHUIO Y 3allUTe POAVHEL.

Lemp BOCmMTaHUS: CO3[jJaHWe YCJIOBUM [JiA  CaMOOMpeJe/ieHus |
COLIMaM3alui Ha OCHOBE COLIMOKY/IbTYPHBIX, JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEMN
Y TIPUHATBIX B POCCHNCKOM OOIIleCTBe MpaBW/ U HOPM TIOBeJeHUs B MHTepecax

yesloBeKa, CeMbH, OOILeCTBa M TOCYAAapcTBa; (hopMHpOBaHHE Y OOyYaroLuxcs
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YyBCTBAa MaTPUOTH3Ma, I'PAXXAAHCTBEHHOCTH, yYBa)KEHHS K TaMATH 3alllUTHUKOB
OrteuectBa ¥ miogsuraM l['epoeB OteuecTBa, 3aKOHY Y TIPAaBOIOPSAAKY, YEJI0BEKY
TPyJa ¥ CTapilieMy TOKOJIEHHIO, B3aMMHOTO yBa)KeHHs, OepeXXHOTO OTHOIIIeHUs K
KYJIbTYDHOMY HacC/e[Ui0 Y TPAJAULMSM MHOTOHALIMOHAIBHOTO Hapozda Poccurickomn
denepaiyy, NpUpPoOJie U OKPYXKaroLLel cpeje.

3a/jauv BOCIIUTAHUS:

yCBOeHHe  OOydYaroIMMUCS  3HAaHUW  HOpPM, [JIyXOBHO-HPaBCTBEHHBIX
1[eHHOCTe!, TpaZuiiui, KOTOpble BbIpaboTano poccuiickoe 0011ecTBO (COLHATBLHO
3HAUMMbIX 3HAaHUM);

(¢bopMUpoBaHMe ¥ pa3BUTHE JIMUYHOCTHBIX OTHOIIEHWM K 3TUM HOpMaM,
LIEHHOCTSIM, TPaAULUsIM (MUX OCBOEHUe, PUHSTHE);

nproOpeTeHre COOTBETCTBYIOIETO 3THM HOPMaM, I[eHHOCTSIM, TPaAULIUsIM
COLIMOKY/IETYPDHOTO OTIbITa TIOBe/leHHs, OOIT|eHUs], MeXTMUHOCTHBIX COLIMA/IbHbIX
OTHOLLIEHUU, MPUMeHEeHHs MOTyUYeHHbIX 3HAHUMU.

LlesileBble OPUEHTHPBI Pe3y/IbTaTOB BOCITUTAHUS:
1. I'pakjaHCKO-IaTPUOTUYE CKOe BOCITUTAHUE:

3HAIOIMMK W JIOOAIHMH CBOIO Masyl0 POZAWHY, CBOM Kpai, HMeIOIIUN
ripescrasieHde o PoauHe - Poccuu, eé TeppyuTOpyM, PacrioyioXKeHuu;

CO3HAIOIINIA TIPUHAJIE)KHOCTh K CBOEMY HapoAy U K OOIIHOCTH rpaXkaaH
Poccuu, NposiBASIOIINYM YBaXKeHHe K CBOEMY U IDYTUM HapoJam;

MOHMMAIOIMKA CBOK) COTMPHUYACTHOCTb K TMPOIUIOMY, HacCTOSIIeMYy |
Oyayliemy pomHOro Kpasi, cBoei Pogunsl - Poccun, Poccubickoro rocyapcTsa;

MOHUMAIOL[MK 3HaueHWe TPaKJAHCKUX CHMBOJIOB (TOCyZapCTBeHHast
cuMBO/IMKa Poccum, cBoero pervoHa), rNpas3/HUKOB, MeCT TOUWMTAHUSI TepoeB U
3alUTHUKOB OTeyeCTBa, MPOSIB/SOIINM K HUM YBa)KEHUE;

VMMeIOLMK MepBOHAauYa/bHble MPeCTaB/IeHUsI O MpaBax U OTBETCTBEHHOCTH
yesioBeKa B 00I1leCTBe, IPaXKAaHCKUX TpaBax U 00513aHHOCTSX;

MPUHUMAIOIMY  yJyacThe B JKM3HM Kijacca, 0b6ieobpa3oBarenbHON

opraHu3allyy, B IOCTYITHOM T10 BO3pPacTy COLMA/IbHO 3HAYMMOM JiesiTeTbHOCTH.
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2. IyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

yBa)kaloL[UK JYXOBHO-HPAaBCTBEHHYIO KY/IbTypy CBO€H CeMbU, CBOEro
HapoZia, CeMelHble LeHHOCTM C YUYfTOM HALMOHA/IIbHOM, peJIMTMO3HOU
TIPUHA/JIe)KHOCTH;

CO3HAIOL[UMM LIEHHOCTb KaXK[OW Ue0BeueCKOM J>KWU3HM, MPU3HAOLIUN
VIHJUBHU/ya/IbHOCTb Y JOCTOMHCTBO Ka)K/IOTO YeI0BEeKa;

noOpoxkenaTesbHbIM,  TPOSB/SIONIMM  COTMepe)XWBaHWe,  TOTOBHOCTh
OKa3bIBaTh IIOMOIIlb, BbIPAKAIOIIUM HeNpUsiTHe TOBeeHUs], TPUUYUHSIOIIEro
dbu3rueckuii 1 Mopa/bHbIN Bpe IPYTUM JIFOISIM, YBayKaroI[1ii CTapIIInX;

yMEIOIL[UM  OLeHWBaThb TMOCTYNKA C TO3ULUUM HX COOTBETCTBUS
HPaBCTBEHHBIM HOPMaM, OCO3HAIOL[UH OTBETCTBEHHOCTh 38 CBOM MOCTYIIKH;

B/Ia/IetOIIMM Tpe/ICTaB/IeHUsIMU O MHOT00Opa3uy S3bIKOBOTO U KY/IBTYPHOTO
npocTpaHcTBa Poccuu, MMeromuii nepBoHavyaibHble HaBBIKU OOIIeHUsl C JIFOAbMU
pa3HbIX HapO/ 0B, BEPOUCIIOBeIaHU;

CO3HAIOL[MM HPABCTBEHHYKD M 3CTETUYECKYH L|€HHOCTh JIMUTepaTyphl,
POAHOTIO s3bIKa, PYCCKOTO $13bIKa, MPOSIBJISIOIINN UHTEPeC K UTEeHHIO.
3. OcTeTUYeCcKoe BOCIIUTAHNUe:

CIOCOOHBIN BOCTIpUHUMATh W UYBCTBOBaTh IpeKpacHoe B ObITY, TIPUPO/e,
VICKyCCTBe, TBOPUYECTBe JIFOflel;

MPOSIB/ISIOIIMM  MHTEpeC U yBaKeHHWe K OTeYeCTBEHHOW W MHPOBOM
XY[l0’Ke CTBEHHOU KYJ/IBTYPE;

MPOSIB/ISIIOIINM ~ CTPEM/IEHMe K CaMOBBIDaXXEHWIO B  PasHbIX BHJAX
Xy/10’)Ke CTBEHHOU J1esiTe/TbHOCTH, UCKYCCTBe.
4. ®dusmyeckoe BocCOUTaHWe, (OPMUpPOBaHWE  KYJbTYpPbl  3[0POBbSl U
IMOL[MOHAILHOTO OJ1aroToyYus:

OepeXXHO OTHOCSIMHCT K (HU3MUECKOMY 37I0POBBIO, COOJTIOZAFOIITHI
OCHOBHbIE TIpaBHW/Ia 3/J0pPOBOT0 U Oe3oracHoro AJisi cebst U Apyrux mopei obpasa

JKU3HH, B TOM UKc/ie B MTHGOOPMaI[MOHHOH cpefie;
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B/IAZICIOIIMIT OCHOBHBIMM HAaBBIKAMH JIMUHOM M OOIIeCTBEHHOM THUTHEHbI,
Ge3or1acHOro TIOBeIeHHs B OBITY, TIPUPOZe, 00IIeCTRe;

OPUEHTUPOBAHHBIM Ha (U3MYeCKoe pa3BUTHE C YUYETOM BO3MOKHOCTEU
3[10pOBbS, 3aHATUS (HU3KYIBTYPO U CIIOPTOM;

CO3HAKWIMKM W T[PUHUMAIOIIUM CBOK  TIOJIOBYHO TMPUHA/JIE)KHOCT,
COOTBETCTBYIOIME el Ticuxodu3uyeckue W TIOBeleHUeCKre OCOOEHHOCTU C
YU4€TOM BO3pacrTa.

5. TpynoBoe BocniuTaHue:

CO3HAIIIMHI 1[eHHOCThb TPYy/la B )KU3HU Uel0BeKa, CeMbH, 00111eCTBa;

TIPOSIB/ISTIFOIINM YBayKeHWe K TPYAY, JIFOASM TpyZAa, bepe’kHoe OTHOIIeHHe K
pe3yJsibTaTaM Tpy/la, OTBeTCTBEHHOe TOTpeb/ieHue;

TIPOSIBJISIFOIIMIM UHTepeC K pa3HbIM Mpodeccusim;

Y4acTBYIOI[MA B pas3MUYHbIX BHJAX [JOCTYITHOTO MO BO3pacTy TPY/a,
TPYZAOBOU [1eITeIbHOCTH.

6. JKonoruyeckoe BOCIIUTaHKe:

TMOHMMAIOIUK [[eHHOCTb TIPUPOAbI, 3aBUCUMOCTb >KW3HM JIIOAeN OT
TIPUPO/bI, BIUSIHUE JIFOAEN Ha TIPUPOAY, OKPY>KAKOLIYIO CPefy;

TIPOSIB/ISIFOIIMM TF000Bb U Oepe)kHOoe OTHOIeHWe K TIpUpojie, HerpusiThe
JeNCTBUM, TIPUHOCAIITUX BpeJ TIPUPO/ie, 0COOEHHO >KHUBLIM CYIIleCTBaM;

BbIpDaXKalOIIUM TOTOBHOCTb B CBOEW [eATEe/IbHOCTH TNPUEepPKUBATHCS
9KO0JIOTUYe CKUX

HOPM.

3.2. KaneHaapHbIH N/IaH BOCNHTATE/ILHOU PabdoThI.

Ne Meponpusitue JlaTbl
n/n
1 [leHb OTKPBITBIX ABepel « MBI BaM pazbl»
B 00beIMHEHUH
2 Ienb comupapHocT B 60ph0e C Teppopus- 03.09
MOM.
JeHb namaTH xeptB becaHa.
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3 Bcepoccutickuii ypok 6e301acHOCTH 22.10
LIKOJIbHUKOB B ceTH VIHTepHeT
4 JleHb HapOJHOr0 eUHCTBA 04.11
5 MexayHapoAHbIM [ieHb TOJIEPAaHTHOCTU 16.11
6 Henb maTepu B Poccuu 28.11
7 HeHb KOHCTUTYLIUU PO 12.12
8 HosoropaHue npasaHUKH
9 [leHb TIO/THOTO CHATHS OJI0KAZbI 27.01
JlennHrpaza
10 | [deHn Ge3omacHOro UHTEPHETA 01.02
11 | JdeHb poCCUCKOW HayKu 08.02
12 | Henb 3auTHUKOB OTeuecTBa 23.02
13 | MexayHapo/iHbIl >KeHCKUM [jeHb 08.03
14 | BcemupHblii ieHb 3eMiin 20.03
15 | BcemupHBbIl fieHb 1eTCKOU KHUTH 02.04
16 | BcemupHbIi ieHb 30POBbs 07.04
17 JleHb KOCMOHaBTUKU 12.04
18 | Henn ITobGeapi 09.05

4. OPTAHU3AIIMOHHO-METOJUYECKUE YCJ/IOBUSA PEAJIN-
SAIINU ITPOTPAMMBI.
4.1. MeToanueckoe odecrieueHne MporpaMmMbl.

YueGHble U MeToAUUeCKUe TTOCOOus: HayuHasl, CrieljdabHasi, MeTouuecKast
nuTeparypa (CM. CITMCOK JIUTepaTyphbl).

OupakTuueCcKyi pa3faTouHbIi MaTepralt:

- pa3aTouHble MaTepyaJbl;

- yIIpakKHEeHUs;

- 3a/IaHUS U JIp.

WHudbopmaiioHHoe obecrieueHre MporpaMMbI: ayiuo-, BUjieo-, poTo-, uH-

TEPHET-UCTOYHUKHMU.

4.2. MaTepua/ibHO-TeXHUUECKOe OCHALlleHHe MPOorpamMmbl
3aHATHS TIPOBOASTCSA B KabWHETe, COOTBETCTBYIOIEM TpeOOBaHUSAM TeXHUKU
Ge30macHOCTH, TIOyKapHO# 6e30MacHOCTH, CAHUTaPHBIM HOpMaM.
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Martepuasbl ¥ 000py/Jj0BaHUE:

1. BecnpogoOHOl MyAbmuOaAmMyuk no Xumuu C 4-Msi 8CMPOEHHbIMU
oamuukamu:

- satuuk pH c nuaria3oHoM usMepenus He yxxe yem ot 0 1o 14 pH;

- IaTYMK BBICOKOW TeMIlepaTyphl (TepMOMapHbIi) C JUara30HOM U3MepeHUst
He yxe yem ot -100 go +900C;

- IATUWK 3J1eKTPOINPOBOJMMOCTH C AWara30HaMH U3MepeHUs He yKe 4eM OT
0 go 200 mxCwm; ot 0 1o 2000 MmkCwm; ot 0 1o 20000 MKCwm;

- IATUMK TeMIlepaTyphl IJIATUHOBBIM C /1Maria30HOM U3MepeHUsl He y)Ke ueM
ot -30 mo +120C;

2. ZlononHumebHbIll 0amuuk onmuyeckotl niomHocmu 525 HM.

3. Akceccyapbl:

- Kabenr USB coeiMHUTE/TbHBIN;

- 3apsiiHOe YCTPOMCTBO C Kabesmem miniUSB;

- USB ApanTep Bluetooth 4.1 Low Energy;

- KpaTKoe PyKOBO/ICTBO T10 3KCIITyaTalyy 1idpoBoii 1jabopaTopuu;

- Habop /1ab0paTOPHOI OCHACTKY;

4. BcnomozamenbHoe obopydoeaHue:

- BeChl JlabopaTopHbie 3/1eKTpoHHbIe 200 T;

- CIIUPTOBKAQ;

5. Xumuueckas nocyoa:

nabopaTopHasi, BOpOHKAa KOHWUeCKasi, TaJlouka CTeK/isiHHasi, rpobupka I1X-
14 (10 mTyK), cTakaH BbICOKMM ¢ HocukoM BH-50 ¢ MeTKo# (2 LITYKM), LAJAH/P
y3MepuTenbHbl 2-50-2 (CTeK/ISIHHbIM, C MPUTEPTOM KpBILIKOW), IUTaTUB [JIs
npobupok Ha 10 THE3A, 3aKUM TMPOOMPOUHBIM, IIMATeNb-JI0KeuKa (3 IITYKH),
Habop (h/1aKOHOB /1T XpaHeHHsI PaCTBOPOB 1 PeakTHBOB (00beM durakoHa 100 mut -
5 KOMIIJIeKTOB 10 6 1ITyK, 00beM (iakoHa 30 M - 10 KOMITJIEKTOB MO 6 IITYK),
LWIMHID U3MepUTeIbHbIM ¢ HOCMKOM 1-500 (2 mTyku), ctakad BbICOKAKW 500 mu

(3 wTyku), Habop epilei Ay MbITbsI MOCY/bI (epIl AJii MbIThsi TIPOOMPOK - 3
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IIITYKH, €pII J/Is1 MBITbSI KOO - 3 IITYKH), XanaT Oenblid X/0 (2 MTYyKH), IepuaTKu
pe3VHOBble XWMHYeCKWe CTOWKWe (2 IITYyKH), OUKM 3allluTHble, (QUIbTPbI
oymaxknble (100 mTyK), roprouee s criupToBoK (0,33 ).
6. Peakmusebl:
44 pa3nUUHBIX BeIeCTB, UCMOJb3yeMbIX /i COCTAaBJeHUs KOMILJIEKTOB
PEakTUBOB TIpU MPOBEJEHUM 5K3aMEeHAllMOHHBIX 3SKCIIePUMEHTOB MO0 KYpCY

IIKOJIbHOM XMMUM ).
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IIpunoxenue 1

YueOHO-Ka/ieHAAPHBIH rpaduk

Ne Hara dopma Komm Tema 3aHaTHA dopMa KOHTPOJIS
TIpOBeJieH| TIPOBeJIeHUs] | UeCTBO
us 3aHATUSA 4acoB
3aHATUS
1 becena 1 BBogHOe 3aHATHe: 3HAKOMCTBO C | YCTHBIM KOHTPOJIb
riaHoM  pabotel. WHCTpyKTaX 1O | ¥ CAMOKOHTPOJIb
TeXHHUKe 6e30MacHOCTH.

2 becena 1 Y CTPOUCTBO M Ha3HaueHue LU(PPOBOI YCTHBIM KOHTPOJIb U
mabopatopuu. CAaMOKOHTPOJTb

3 becena 1 OripeziesieHde OpPraHAYeCKOM XUMHWM KakK)yCTHbIA KOHTPOJIb U
HayKH. CaMOKOHTPOJIb

4 becena 1 Pabota yuenbix Kapsn BunbrenswdiirereioHTpOMb 1
AuTyaH Jlopan JlaByasbe, AHTyaHCaMOKOHTDOJIb
®dpaHcya Pypkpya.

5 becena 1 «HeoxuziaHHasi  peakiusi». BUTanM3MyCTHbINA KOHTPOJIb U
@.Bésnep - cUHTe3 OpraHUuyeCKUX BelleCTBCaMOKOHTPOJIb
13 HeOPraHUYeCKHUX.

6 becena 1 PabOThl yUEHBIX-XUMUKOB TI0 CHHTE3Y|yCTHBIA KOHTPOJIb U
OpraHUYeCKUX BelleCTB. CAMOKOHTPOJIb

7 becena 1 «CBBILLE eCATH MUUIMOHOB». [IpUUMHBIYCTHBIN KOHTPOJIb U
MHOT000pasusi OpraHUuYecKUx BeleCcTB.CAMOKOHTPOJIb
Hernoxoxxue Apyr Ha gpyra.

8 becena 1 OTMuvie OpraHMYeCcKux BelecTs OT YCTHBIA KOHTPOJIb U
HeopraHuuyeckrx. Teoprsi XMMUUeCKOT0 |(CaMOKOHTPOJIb
crpoenusi A.M. bytneposa.

9 becena 1 Knaccudukaiys opraHuyeckux YCTHBIN KOHTPOJIb U
COeTUHEHUI. CaMOKOHTPOJIb

10 becena 1 ["omoJtorusi, u3omepusi, GyHKLMOHAIbHbBIEYCTHbIN KOHTPOJIb U
IpPyNnbl B OPraHUYeCKUX COeIMHEHUSAX.  (CAMOKOHTPOJIb

11 becena 1 Mogenb rubpuanu3zanuu opbuTaneit YCTHBIM KOHTPOJIb U

CaMOKOHTPOJIb
12 becena 1 AJIKaHbI ¥ L[UK/I0AJ/IKaHbI. YCTHBIM KOHTPOJIb U
CaMOKOHTPOJIb
13 becena 1 Peakijuu cBOOOIHOPAIMKA/TBHOT Oy CTHBIM KOHTPOJIb U
3aMellleHUs Ha [IpUMepe aJKaHOB. CAaMOKOHTPOJIb
JTabopaTopHa 1  |PapukanbHOe OPOMHMpOBaHME aKaHOB  [MPaKTUYeCKUH
14 s1 pabota KOHTPOJTb U CaMO-
KOHTPOJIb
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15 becena 1 O61mue CBeJleHUs 0 peaxkLUsIXyCTHbIA KOHTPOJ/Ib U
MPUCOeAVHEHNUsT K KpaTHbIM  CBSI3fM:CAMOKOHTDOJIb
5/1eKTPOUIIBHBIE, HYK/1e0(pUIbHbIE,

aIuKaJIbHbIe peakL1u.

16 becena 1 MexaHy3M TPUCOeSUHEHUs] TaloreHOB,[yCTHbINM KOHTPOJIb U
rajoreHBO/IOPO/IOB, BOJbl, KapOOHOBBIXCAMOKOHTPOJIb
KHCJIOT.

17 becena 1 Peakijuu 3/1eKTPOUIBHOTOYCTHBIN KOHTPOJIb U
MPUCOeZIMHEHNsI Ha IpUMepe ajJKeHOB.  (CAMOKOHTPOJIb

18 becena 1 OTU/IEHOBBIE YI/IeBOLOPO/b! (a/IKeHbI), UXyCTHBINM KOHTPOJIb U
9/IeKTPOHHOE " IIPOCTPaHCTBEHHOECAMOKOHTPOJIb
cTpoeHue (sp2- ruOpuUgu3aIys, S- U P
CBSI31).

19 beceaapsokeHybie 1 [IneHOBBIE YT/IEBOJOPO/bl, OCOOEHHOCTH WX|yCTHBIM KOHTPOJIb U

XUMHUUYECKUX CBOUCTB. CaMOKOHTPOJIb
20 becef@opetndeckod Vicriosb30BaHre npaBuia MapKOBHHMKOBA  [yCTHBIM KOHTPOJIb U
CAMOKOHTPOJIb

21 becena 1 Peakuyy 3/1eKTpOQU/IBHOTO 3aMellleHuUsyCTHbIN KOHTPOJIb U
Ha TipuMepe OeH30/1a U apeHOB (PeakLUMCaMOKOHTPOJIb
apoMaThuecKou CUCTEMBI 5]
yT/1eBO/IOPOJAHOTO pajivKara).

OpueHTarysi B 6eH30/IbHOM KOJIbLe

22 becena 1 «CITUPTBI, OHU JKe - aJIKOTOJIN». YCTHBIA KOHTPOJIb U
dusnyeckre U XMMUUECKHe CBOMCTBA CaMOKOHTPOJTb
STUJIOBOIO CITUPTA, €ro Moay4yeHue.

23 JTabopaTopHa 1 CBoliCTBa U30MePOB MpaKTUUeCKUi

51 pabota KOHTDPOJIb ¥ CaMO-
KOHTPOJIb
24 JTabopaTopHa 1 l13yueHue TemIiepaTyp KUIIeHUsI MpaKTU4eCKUI
51 pabota OJJHOATOMHBIX CITUPTOB KOHTPOJIb U CaMO-
KOHTPOJTb
25 JTabopaTopHa 1 OKuc/ieHre ClMpTOB MpaKTUUeCKUI
51 paboTa KOHTPOJIb U CaMO-
KOHTPOJIb

26 becena 1 Bo3zelicTBUe 3TaHO/Ia HAa OPTaHU3M. YCTHBIM KOHTPOJIb U
MHoroobpasvie 0JHOaTOMHBIX CITUPTOB, |CAMOKOHTPOJIb
MX IpuMeHeHre. MHOroaTtoMHble CIIUPTHIL.

27 becena 1 «Ta e rpymma, HO y>xe Kucias». YCTHBIM KOHTPOJIb U
®eHovibl. [Ipon3BoHbIe dheHoMa. CaMOKOHTPOJIb
B3anMHOe BIMsIHYE aTOMOB B MOJIEKYJIE.

28 becena 1 AnbIeruibl U KeTOHBI: CXOACTBO U YCTHBIN KOHTPOJIb U
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asiuuue. CaMOKOHTPOJIb
29 becena MypaBbUHasi KUCI0Ta U eé YCTHBIM KOHTPOJIb U
«POZICTBeHHUKM». MHOTr0o0Opa3sue KUC/IOT.|CAaMOKOHTPOJTb
Ocob6eHHOCTH CTPOeHUsI MypaBbUHOM
KUCJIOTBI.
30 JTabopaTopHa l13yuyeHue CUIbl OJHOOCHOBHOCTH MpaKTUUeCKUI
51 paboTa KapOOHOBBIX KUCJIOT KOHTPOJTb M CaMO-
KOHTPOJIb
31 UTabopaTopHa Ornpe/iesieHre KOHCTAHT JUCCOLMALMM  [TPAaKTUYeCKUi
51 pabota OpraHUYeCcKUx KUC/I0T KOHTPOJIb U CaMO-
KOHTPOJIb
32 becena Mpbiia u CMC YCTHBIM KOHTPOJIb U
CaMOKOHTPOJIb
33 JTabopaTopHa B/visiHYe »KeCTKOM BOJbI Ha MbIJIO MpaKTUUeCKUM
51 pabota KOHTPOJIb U CaMO-
KOHTPOJIb
34 becena «beH30/1 1 KapOOKCHU/TbHAS TPYTITTa». YCTHBIM KOHTPOJIb U
beH3oliHas krcnoTa. CanuuuinoBas CaMOKOHTPO/Ib
KUCJIOTA, ee [10/Iy4yeHue.
AlleTH/ICATULIU/IOBAsI KMCJI0Ta. DTaeBble
KUCJIOTBI.
35 becena Odupbl YCTHBIN KOHTPOJIb U
CaMOKOHTPOJIb
36 JTabopaTopHa ['Maponus atleTvalieTata B IPUCYTCTBUM [PaKTUUYECKUI
51 paboTa pacTBoOpa Lijes10uu KOHTPOJIb U CaMO-
KOHTPOJIb
37 becena «>Kup vnu macsio». JKUphbl, osyueHde  [yCTHBIA KOHTPOJIb U
PKUPOB, UX 3HaYeHue, IIPOM3BOJCTBO CaMOKOHTPOJIb
MaprapuvHa.
38 becena «Caxap, x1eb u bymara». YTieBopl, YCTHBIM KOHTPOJIb U
KyaccuduKalys yriaeBooB. ['110K03a, eé (CaMOKOHTPOJIb
NpUMeHeHre, 3HaUeHue.
39 becena [IponsBoacTBO caxapa. Kpaxmari, YCTHBIN KOHTPOJIb U
Lie/UTH0/103a, OT/IMUUTE/IbHbIE IPU3HAKU.  |CAMOKOHTPOJIb
40 becena A30TCoZieprKalljie opraHuyeckye YCTHBIM KOHTPOJIb U
BelllecTBa. «OT aMMMaka K aMMHakam».  [CAMOKOHTPOJIb
AMVHBI - OpraHAYeCcKrue OCHOBaHMS.
AMWHBI.
41 becena lIcTOpys OTKPBITUS aMMUaKa. YCTHBIN KOHTPOJIb U
CaMOKOHTPOJIb
42 becena XWMHUUeCcKre CBOMCTBa aMMHaKa. YCTHBIM KOHTPOJIb U
B3auMHOe BAMsIHME aTOMOB B MOJIEKYJIe. [CAMOKOHTPOJIb
43 becena [IpumeHeHWe aHWUIMHA. «KUPNWUMKY /1711 [yCTHBIA KOHTPOJIb U
FUTaHTOB». AMHUHOKUCJIOTHI - CaMOKOHTPOJIb
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amboTepHbIe OpraHUuuecKre CoeJuHeHUsI.
[TentHasi (aMuziHas1) CBsI3b.

44 JTabopaTopHa OrnipefiesieHre cpefibl pacTBOpa MpaKTUUeCKUI
51 paboTa AMUHOKUCJIOT KOHTPOJIb U CaMO-
KOHTPOJIb
45 becena MoJouHast kucnoTa. [InpoBuHOrpagHast — [yCTHBINM KOHTPOJIb U
KHCJIOTA. CaMOKOHTPOJTb
46 becena benku, MHOroobpasue OeTKoB, CTPYKTYpa
6enKoBOW MOJIEKYJIbI.
47 becena CunTe3 bOesika YCTHBIA KOHTPOJIb U
CAaMOKOHTPOJIb
48 becena «O muILe - cerofHsIIHeN U OyyIen. YCTHBIM KOHTPOJIb U
«benku U3 HepTH. CAMOKOHTPOJIb
49 becena CHUHTeTHUYeCKUe NPOAYKThI TUTaHHUS. YCTHBIN KOHTPOJIb U
3amax v BKyC M3 MPOOUPKH. CAMOKOHTPOJIb
50 becena «BeljectBa, KoTopble ieyat». [loueMy  [yCTHBIM KOHTPOJIb U
/leKapCTBa jieyar, CKOJIbKO MX. ATaka Ha (CAMOKOHTPOJIb
60716 (00e300/MBarOIIHE CPECTBA)
51 becena «CocTaB» M3  THICYM  BArOHOB».yCTHBIM KOHTPOJIb U
[Tosumepsl, UX COCTaB, MOyYeHHe. CAaMOKOHTPOJIb
52 becena [InacTmaccel. «OT rajiout JIOYCTHBIA KOHTPOJIb U
ABTOMOOW/IbHBIX IIMH» CAMOKOHTPOJIb
53 becena Kayuyk. HarypanbHbl{, CHUHTETUUYECKWHYCTHbINM KOHTPOJIb U
Kay4yK. CAMOKOHTPOJIb
54 becena Pesyna. [losyueHue  CHMHTETUUYECKHMMYCTHBINM KOHTPOJIb U
My TEM. CAaMOKOHTPOJIb
55 becena «BomokHa u3 Konbbl». CUHTETUUECKHe,  [YCTHBIN KOHTPOJIb U
MCKYCCTBEHHbIE BOJIOKHA. CaMOKOHTPOJIb
56 becena «CHHTeTHMYecKas pagyra». VI3 ICTOpUM  [yCTHBIM KOHTPOJIb U
KpacuTesien. CAaMOKOHTPOJIb
57 becena Oprannueckue KpacuTenIu YCTHBIM KOHTPOJIb U
CAMOKOHTPOJIb
58 Perenue PacueTbl 10 XUMHYeCKUM (OpMy/iaM.[TMCbMeHHbIN
Bajiay BerecTna. KOHTPOJTb
59 Perenune KonuyecTBO BelllecTBa, MOJIb, MOJISIPHAasITACbMEHHbIN
3ajau Macca, MOJISIDHBIN 00BeM Tra3oB. KOHTPOJIb
60 Perienne MaccoBasi fo/i. BeluncieHre MaCCOBOMITHCEMEHHbIN
3ajau [OIM  XUMHYECKOro  3jieMeHTa II;IE(,OHTPOJIB
COeJUHEHUU.
61 Perenve BbiBOJ, XMMHUUECKOM (OpMyJibl BellleCTBaMCbMeHHbIN
3ajay M0  MacCOBBIM  [JIO/ISIM  3JIEMEHTOB.KOHTPOJIb
OTHOCHTeNbHAs IJIOTHOCTD ra30B.
62 Perienue BbIBO/ XUMUUECKOM (POPMYJIbI Bell|eCTBa [MMCbMEeHHBIN
3a/au [0 MacCOBBIM [J0JISIM 3JIEMEHTOB. KOHTPOJTb

OTHOCUTe/NbHAas TJIOTHOCTh I'a30B.
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63 Perienve YcTaHOBNIeHWe TIpOCTeulen Cl)OpMYJII:iZI/ICLMEHHHﬁ
3azau BellecTBA [0  MacCOBbIM  /IOJIIMKOHTPOJIb
5/IEMEHTOB C WCT0/Ib30BaHUEM
abcomoTHON U OTHOCHTeJIbHOY|
MJIOTHOCTY BellleCTBa.
64 PelieHue Y cTaHOB/IeHUe nipocTeliiiei GopMy/nbl  [MHCbMEHHbIN
3azau BellleCcTBa 10 MaCcCOBBIM J[0JISIM KOHTPOJIb
5/IEMEHTOB C UCTI0/Ib30BaHUEM
abCOTIOTHOW M OTHOCHUTE/TbHON
IJIOTHOCTH BellleCcTBa
65 PerieHve BriBO/, bopmy b Bell[eCcTBa MOTMCbMEHHbIN
3azau OTHOCHTE/IbHOM IJIOTHOCTH T'a30B U MaCCEKOHTPO/Ib
(oObeMy WM KOMMYECTBY) TIPOAYKTOB
CropaHusl..
66 Perienve BriBO, bopmy bl Bell[eCTBa MOMMCbMEHHbIN
3azau OTHOCHTE/IbHOM IJIOTHOCTH T'a30B U MaCCEKOHTPOJIb
(oObeMy WM KOIMYECTBY) TIPOAYKTOB
CrOpaHusl..
67 PerieHue BeiBog,  ¢opMysibl  BelllecTBa  IMOMMCbMeHHbIH
3azau OTHOCHTE/IbHOM IJIOTHOCTH T'a30B U MaCCEKOHTPOJIb
(oObeMy WM KOJIMYECTBY) TIPOAYKTOB
CrOpaHusl..
68 becena lITorosoe 3aHsTHe KPYTJ/IbIA CTOJT
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