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IosicHuTEILHAA 3aNIUCKA

JlononHUTENbHAS 00IIepa3BUBAIOIIAs MPOrpaMMa «3aHUMATENbHAS XUMUS
MMEET  €CTECTBEHHOHAYYHYIO  HANpPaBIEHHOCTh W  OPUEHTUPOBAaHAa  Ha
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHSI M YJOBJICTBOPEHUE IMO3HABATEIBHBIX
WHTEPECOB Yy O0OydYalolUMXCsi CpeIHero IIKOJBHOTO BO3pacTa B 00JlacTu
€CTECTBEHHBIX HayK, pa3BHBAET WHTEPEC K AKCIIEPUMEHTAIIBHO-
HCCIIEIOBATENIbCKOW U MPOECKTHOU JIESITETBHOCTH.

JlonoyiHuTeNbHAST OOIEpa3BUBAIOIIASl IPOrpaMMa €CTECTBEHHOHAYYHOMU
HaIpaBJIICHHOCTH «3aHUMAaTeNIbHAs XUMUsD» (Jajiee - mporpamMma) COCTaBli€Ha B
COOTBETCTBHH C OCHOBHBIMU HOPMATUBHBIMU JIOKYMEHTAMU:

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHHH B
Poccuiickon @enepaunm»;

- llopsinkoM  opraHu3alii ¥ OCYIIECTBJICHHUS  00pa3oBaTesbHOMN
NEATEIbHOCTH 10  JIOTIOJHUTENBHBIM  00111€00pa30oBaTeIbHBIM  MPOTPAMMaM,
YTBEpKAEHHBIM npukazoM MunucrepcrBa [Ipocsemenus Poccuiickon @enepannn
«O0 yTBEpXKJIEHUU TOpsIIKA OpPraHU3allMd U OCYIIECTBJICHHUS 00pa30oBaTeIbHOM
JESATEILHOCTH 10 JOTMOJTHUTEIBHBIM 00111€00pa3oBaTeIbHbIM IpOorpaMMamM» OT
27.07.2022 Ne 629;

- Canurapaeimu  mpaBwiamu  CII 2.4.3648-20  «CanurtapHO-
AMUJEMUOJIOTUUECKE TPEOOBAHUSI K OpPraHU3alldsIM BOCHUTAHUS U OOy4eHUS,
OTAbIXAa W O3JOPOBJIEHUS JETEW W MOJIOJICKH, YTBEPKACHHBIMU MTOCTAHOBICHUEM
['maBHOrO TOCYIAapCTBEHHOTO caHuTapHOoro Bpada Poccuiickon ®depepanyu OT
28.09.2020 Ne 28;

- CanwrtapupiMu  mpaBwiiamMa  u  Hopmamu  CanlluH  1.2.3685-21
«'urneHnyeckue HOPMATUBBI U TpeOoBaHUS K OOECreYeHHI0 Oe30MaCHOCTH H
(nnn) Ge3BpeTHOCTH ISl YelloBeKa (haKTOpPOB Cpeabl OOMTaAHUS, YTBEPKICHHBIMU
IIOCTAHOBJICHHEM [JIaBHOTO TOCYJIapCTBEHHOIO CAaHUTAPHOro Bpaya Poccuiickoit
Oenepanyu oT 28.01.2021 No 2;

- Mertoauyeckumu PEKOMEHAAIUSMHU o MPOEKTUPOBAHUIO
JIOTIOTHUTENBHBIX  00IIEepa3BUBAIOIIUX MporpaMMm (NMUcbMO MUHHCTEPCTBA U
Hayku Poccuiickoit @enepanuu ot 18.11.2015 Ne 09-3242);

- Konmenuueir pa3BuTHs JOMOJHUTEIBHOTO oOpa3zoBaHusi aereid go 2030
rona (pacnopspkenue IIpaButensctBa Poccuiickoit @enepanuu ot 31.03.2022 No
678-p);

- Crpareruen pasutus Bocriutanus B Poccuiickorn deaepanun Ha MEpUO
no 2025 roma» (pacnopspkenue IlpaBurenbctBa Poccuiickoit dexpeparuu ot
29.05.2015 Ne 996-p);

- TlonmoxxeHneM o0 CTPYKType, TMOpSAKE pa3pabOTKH U YTBEPKIACHUS
JOTIOJTHUTENBHBIX O0IEPa3BUBAIONINX MPOTPAMM MYHHIUTAIBHOTO YUPEKICHUS
JOTIOJTHUTENHHOTO 00pa3oBanus «LIeHTp BHEMIKOIBbHON paOOThI»;

- UVHBIMH HOPMAaTUBHBIMH  aKTaMH TI0 MNPOPUII0  pearnu3yeMoi
o0pa3oBaTeIbHON MPOTPAMMBI, JIOKAJTbHBIMU aKTaMH YIPEKICHUSI.



AKTYaJIbHOCTh M HOBHM3HA MNPOrpaMMbl 3aKJIIOYAeTCS B  OOJIBIIOM
3HAYEHUU XUMHUU B €CTECTBEHHOHAYYHOM OOpa30BaHMU. XHMHUUYECKas Hayka
UTpaeT KJIIOYEBYIO pOJib B MOHUMAHWM 3aKOHOB MPUPOJbI, B KM3HU OOIIECTBA,
peleHun riao0anbHBIX MpodseM U (HOPMUPOBAHMM HAYYHOM KAPTHUHBI MHpA.
[Iporpamma «3aHuMaTeNnbHAas XUMHUS» HAMpaBlieHa Ha TO, YTOOBI ydaluecs,
noJiy4asi JOIMOJHUTENbHbIE 3HAHHWS B 00JIACTU XWUMHUHU, OBJAJENId OCHOBHBIMU
3aKOHAMH M TEOPHUSIMHU, OTPaKAIOUIMMU OCOOCHHOCTH XUMHUYECKON MPUPOJIbI
JNBIOKeHUsT Matepuu. lIporpaMma pa3BUBaeT HE TOJIBKO HABBIKM MOCTAHOBKU
XUMHUUYECKUX DKCIIEPUMEHTOB M pabOThl ¢ HAYYHOM U CIPABOYHOM JIMTEPATYpPOil,
HO ¥ YMEHUE JIeJaTh BBIBOJIbI IPUMEHUTENIBHO K KOHKPETHOMY MaTepHaity, yMEHUE
MOJIb30BAThCS XMMUYECKUM SI3bIKOM YJTYUIlIaeT KA4eCTBO 3HAHWI OOydaroluxcs,
CIIOCOOCTBYET pa3BUTHIO TBOPYECTRA.

Ilenaroruveckas 1mesaecoo0pa3zHOCTb MPOrpaMMbl 00YCJIOBJICHA TEM, YTO
JETSIM TPENOCTaBISETCS BO3MOXKHOCTH TOIMOJHUTH 3HAHUS, NPHOOpPECTH U
3aKpPENUTh HAaBBIKM PEHICHUS TEOPETUYECKHX M, YTO OCOOCHHO BaXHO,
MPAaKTUYECKUX 3aJa4 N0 XUMHUU. PelleHue 3amad 3aHUMAaeT B XHUMHUYECKOM
oOpa30BaHUU Ba)XKHOE€ MECTO, TaK KaK O3TO OJIMH W3 BAXKHEWUIIHUX MPHUEMOB
oOy4eHHsI, MOCPEACTBOM KOTOpOro obecreunBaeTcst 0osiee TIIyOOKOEe W TOJHOE
yCBOGHHE Yy4eOHOro wmaTepuaja [0 XHMHUUM ¢ BbIpaOaThIBAE€TCS YMEHHUE
CaMOCTOATENILHOTO OCMBICIICHUS U IPUMEHEHUSI TPUOOPETEHHBIX 3HAHUM.

OT1iuyuTeIbHASE 0COOEHHOCTh MPOrpaMMBbl SIBJISIETCS €€ YriIyOJeHHOoe,
MPaKTUKO-OPUEHTUPOBAHHOE  COJIEp)KaHUE,  Mpearnoaraionee  oTpadoTKy
MPAKTUYECKUX HABBIKOB B OINPEIEICHUM XUMHUYECKUX BEIIECTB, PEUICHUU
AKCTIIEPUMEHTAIbHBIX 3aJ1a4, TECTOB U 3alaHUI 0a30BOT0 YPOBHSI.

[Iporpamma mnpemycmatpuBaeT (HOPMUPOBAHUE YMEHUW CTaBUTH BOIPOCHI,
OOBSICHSITh, KJIACCU(UIIUPOBATh, CpPAaBHUBATh, IMOJy4YaTh M aHAIMU3UPOBATH
uHdopmaImio, BecTu AucKyccuu. [Ipeaaraemas nmporpaMMa HOCUT Pa3BUBAIOIINN
U COIHMAJIbHBIA XapakTep, MO3BOJSET OPUEHTHUPOBATHCS HA BHIOOp Oymaymien
npodeccur: Bpadya, TeHETHKa, O10I0ra, SKOJIora.

Iear mporpaMmel: pacIIupeHue Kpyroszopa 0OydYaroIIuXcCs IMOCPEICTBOM
M3yYECHHUSI XUMUYECKHUX SBJICHUM, MPOUCXOISIINX B OKPYKAIOIIEM HAC MUPE.

3anaum:

Ooyuarouwue:

- pacIIMPSITh MPEJACTABICHUS YUAIIUXCSl O CBOMCTBAX XMMUUYECKUX BEILIECTB;

- COBEPIIIEHCTBOBATH IKCIIEPUMEHTAIbHBIC YMEHUS;

- pacuIUpATh MPEJICTABICHUS YUAIIUXCS O MPUMEHEHUU XUMUYECKUX 3HAHUHN
B OKpPYXaloIlleM Hac MUPE;

- CMIOCOOCTBOBATH yIOBJICTBOPEHUIO JTUYHBIX [TO3HABATEIILHBIX HHTEPECOB.

Pa3zeusarwwue:

- pa3BUBaTh UHTEPEC K HAYKE XUMUH;

- pa3BHUBaTh XMMHUYECKOE MBIIIJICHUS U MPOCTPAHCTBEHHOE BOOOpaKECHHUE,

- pa3BUBATh TBOPUECKHUE CIIOCOOHOCTH YHAIIUXCS TPU O0yUYEHUN XUMUH.

Bocnumamenonoie:



- BOCIIUTBIBATH Y AETEH YCTOMYMBBIN MHTEPEC K N3YUYECHUIO XUMHUH;

- COBEPIICHCTBOBATh YMEHHE pabOTaTh B KOJJICKTHURBE;

- IpUBUBaTh HABBIKM CaMOCTOSITENBHOM paboTaTh C  pa3IMuHbIMU
UCTOYHUKaMU UH(POpMALUK.

HanpaBJ/jieHHOCTh MPOrpaMMbl — €CTECTBEHHOHAYYHas!.

Bo3pacrt obyuaromuxcsi — 13-15 ner. TpeboBanuii k Ha4aJIbHBIM 3HAHHUSAM
He mpeabsBisercs. HaGop rpynmbl ocymiecTBISETCS B 3aABUTEIBHOM MOPSIKE.
Kommuiektanust Tpynm MpPOU3BOAUTCS COTJACHO YCTaBy H  JIOKaJbHOMY
HopMmatuBHOMY akty MY 10 LIBP.

Bo3pacTHble 0cO0eHHOCTH  TIporpaMMa MpeaHa3HaueHa il yyammxcs 8-9
KJIACCOB, KOTJ[a MHTEPEC K OKPYKAIOIIEMY MUPY OCOOEHHO BEJIMK, a CIIEIIMATbHBIX
3HAHUM €II€ HE XBATAET, a TAKXKE Ui JAETEU, KOTOPBIE YK€ 3aUHTEPECOBAIUCH
XUMHUEN U CYHIECTBYET NOTPEOHOCTh PACIIMPEHUs U 0000IIECHUS 3HAHU.

Uncaennsnlii coctaB rpynnbi: 10-12 denomek. Ilporpamma co3gana c
y4€TOM OCOOCHHOCTEH ydaluxcsi U MOJAPa3yMEBAeT WHIUBUIYAIbHBIA MOIXOJ K
KaKJIOMY PEOCHKY.

Cpok peaqm3anuu M 00beM NPOrpaMMmbl: IIporpaMMa paccuvTaHa Ha 1
roj. O6bem nporpammel — 144 gaca.

®opmbl 00yUeHHsI: OYHAS.

®opma 3aHATHMII: TPYNIOBas, 3aHATHS TPOBOAITCS B Pa3HOBO3PACTHBIX
TpyIIax.

Pe:xxuM 3aHSITHIl: 2 pa3a B HEAENIO MO 2 dHaca, C MEPEPHIBOM MEXIY
3aHATUAMU 10 MuHyT. [IpOAOIKUTENBHOCTS OJTHOTO aKaJIeMHYecKoro yaca — 45
MUHYT.

O:xunaemble pe3yabTarbl. [locie OCBOGHHS TpPOTpaMMBbl  y4YalUECs

JTOJKHBI:

Ilpeomemnmnuie:

3Hamb:

- 0COOEHHOCTh POTEKAHUSI XUMUYECKUX MPOLIECCOB;

- MpaBUJIa UCTIOJI30BAaHUE XUMHUECKOTO 000PYI0BaAHUS;

- OCHOBHBIC KATETOPUH, IIOHATUSI, TEPMUHBI XUMHUU

- CYLIECTBYIOUIME B XMMHYECKOM MHpPE NPUYUHHO-CIIEICTBEHHBIE CBS3H,
OCHOBBI B3aMMOJICHCTBHS Y€JIOBEKA U XUMHUH,

- mpaBuiia 6€30MaCHOCTH TPYaa.

ymembo:

- TMIPUMEHSITH TOJIYYCHHbIC 3HAHHS B MPAKTUYECKOW W HMCCIEI0BATEIHCKOM
pabore;

- OCYIIECTBJIATH BCE BUBI TPAKTHUECKHUX padoT;

- paboTaTh ¢ JOMOTHUTEIBHON JTUTEPATYPOH, CXeMaMH, Ta0IUIaMU;

- KJTacCUPUIUPOBATh HHPOPMAIIHIO TI0 33TaHHBIM MTPU3HAKAM;

- CPAaBHUBATh MIOJYUYCHHBIE PE3YyJIbTAThI C 0KUIACMBIMH;

- aHAJIM3UPOBATH CYIIHOCTH SIBJICHUM, BBIICISATH MPUYMHHO-CIICICTBEHHBIC
CBSI3M; IPUMEHSTH TIPaBUiIa 0€30MaCHOCTH TpyAa
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énaoemo:

- IPEACTaBJICHUEM O MECTE€ XUMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA;

- TIOHMMaHWEM poOJIM XUMHUU B  (opMUpOBaHUU Kpyrosopa u
(GyHKIHOHATIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4;

- OCHOBOMOJIAratONMMU XUMHUYECKUMU MOHSATUSMU, TEOPUIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJb30BAHHE XUMHUYECKONH TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

- OCHOBHBIMU METOJIaMH HAy4YHOTO IMO3HAHUS, UCIOJIb3YEMbIMU B XHUMHHU:
HaAOJI0/ICHUEM, OMHUCAHUEM, U3MEPEHUEM, AKCIIEPUMEHTOM; yYMEHHUE
00pabaTeIBaTh, OOBICHATH PE3YIHTATHI MPOBEACHHBIX OMBITOB W JICNIaTh BBIBOIBI,
TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTh METOAbl TMO3HAHUS TPU PELUICHUU
MPAKTUYECKUX 3a]1a4;

- YMEHUEM JaBaTh KOJWYECTBEHHBIC OIIEHKU W MPOU3BOAUTH PACUETHI IO
XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM;

- TMpaBWIaMU TEXHUKHU OE€30MAaCHOCTH TPH MCIOJIB30BAHUM XUMHUYECKHUX
BEILIECTB;

Memanpeomemnmnuwie:

- HCIOJIb30BAHUE PA3JIUYHBIX BUIOB ITO3HABATEIbHOW JEATEIIBHOCTH U
OCHOBHBIX MHTEIICKTYaIbHBIX Onepalnuii (MOCTaHOBKHU 3a/iauu, (GOpMYITUPOBAHUS
TUIO0TE3, AaHaliu3a W CHUHTE3a, CpaBHEHUS, OOOOIIEHMs, CHUCTeMaTH3allluu,
BEISIBJICHUS MIPUYUHHO-CJIEACTBEHHBIX CBsI3EH, MoucCKa aHaJIOr OB,
dbopMylIUpOBaHUST BBIBOJOB) MJIsi PEIICHUS MOCTABJICHHOW 3aJa4d, MPUMEHEHUE
OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJCHUS, HAyYHOTO DKCIEPUMEHTA) s
M3YUYEHHUS PA3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHanbHol chepe;

- HCMOJIb30BAaHWE PA3JIUYHBIX HUCTOYHUKOB ISl TOJYYEHUS XUMHUYECKOU
uH(dOpMaIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTHh JJIA JOCTHUKEHHUS XOPOIIHMX
pe3ynbTaTtoB B TpodeccroHanpHOM cdepe YMEHHE OCO3HaBaTh MOTHBBI
o0pa3oBaTeNbHOM IeATEILHOCTH, ONIPEACIIATH €€ LIEeTU U 33/a4H;

- YMEHHE YYacTBOBaTh B OOCYXKJIEHHU Y4EOHBIX, TBOPYECKUX MPOOIIEeM,
BBICTYTIATh C PE3yJbTaTaMU CBOMX PabOT M y4acTBOBATh B aHAIHM3€ padOT CBOMX
TOBApHUIIIEH;

- c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIICHUIO K XUMUYECKON
uH(popMaIu, mojiydaeMoi 13 pa3HbIX UICTOUYHUKOB.

- BJaJCHUE Pa3HOOOpa3HBIMH CpPEICTBAMU TBOPUYECKOW (MOMCKOBOM,
AKCTIEPUMEHTAILHOM, UCCIIEI0BATENbCKOM) paOOThI.

Juunocmnoie:

- YyBCTBO F'OPJAOCTH U YBAKEHUS K UCTOPUU U JOCTHKEHUSM OT€UECTBEHHOMN
XUMHUYECKOU HAYKH;

- XUMUYECKU TPAMOTHOE MOBEICHUE B MPOPECCUOHAIIBHON ACSITEIILHOCTH U
B ObITy mpu OOpameHud ¢ XUMHUYECKUMHU BEIIECTBAMU, MaTepHalaMH U
MPOIIECCAMU;

- TOTOBHOCTH K MPOJJIOHKEHUIO 00pa30BaHUsI M TOBHIIICHUS KBATU(PUKAIINA B
n30paHHON TPO(PECCHOHAEHON NEATeTFHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU



XUMHUUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHUE HUCIOJIb30BaTh JOCTUKEHHUS COBPEMEHHOM XMMUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTUN ISl TOBBIIIEHUSI COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(eCcCHOHANBbHOM eI TeIbHOCTH;

- yMeHHE 000CHOBBIBATh COOCTBEHHYIO MO3UIIMIO U MPEJICTABUTh APTYMEHTbI
B €€ 3alIlUTY;

- yMeHue 0pOpMIISITh PE3YJIbTAThI CBOEH €SI TEIbHOCTH;

- YMEHHUE CaMOCTOATENIbHO, WM TPU KOHCYJbTAIIMOHHON TMOIAECPIKKE
nejarora, W3BIEKaTh W CTPYKTypUpPOBaTh HWH(OpPMAIMI0O W3  Pa3IUIHBIX
HMCTOYHUKOB;

- BBITMIOJIHSITh 33JIaHUsI IO MHCTPYKIMU Te/1arora.

Meroanuyeckoe odecreyeHue NpoOrpaMmbl

ITenaroruvyeckmne NPUHIMNBI PEeATU3aALMU POrPAMMBI:

- ycnewiHocmu - KaXIbli peOCHOK JOJDKEH YyBCTBOBATh YCHEX IpH
OCBOCHHH IIPOTPAMMBI;

-CUCEMHOCMU U  NOC1e006AmMeNbHOCIU - 3aHATHS  IPOBOJATCS
CUCTEMAaTUYHO, MaTepHaJl pacroiaraercs Mocae10BaTeNbHO, OT IPOCTOro K Oojee
CJIIOKHOMY, IUIAHUPOBAHME I103BOJIIET YETKO CTPOUTH NEAArOTMYECKHIl MpOoLECC,
MOBBICUTH €r0 3(PEKTUBHOCTb;

- 0ocmynHocmu - 00y4eHUE U BOCIIUTAHUE CTPOUTCS C YUYETOM BO3PACTHBIX
Y MHIUBUYAJIbHBIX BO3MOKHOCTEW JIeTel, 0€3 MHTEUIEKTYalbHbIX, (PU3NYECKUX U
MOPAJIBHBIX MEPErPY30K;

- UHOUGUOYANbHOCMU U Ougpepenyuposannocmu - 3HAHUE U YYET
VHIUBUYAJIbHO-TICUXOJIOTUYECKUX OCOOEHHOCTENW 00y4aeMbIX, IOCTAHOBKA 3a/1a4
KOHKPETHBIM y4YallUMCsl B COOTBETCTBUU C UX JIMYHOCTHBIMU XapaKTEPUCTUKAMU,
KOPPEKTUPOBAHUE METOJIMKHA BOCITUTAHUSI U OOYUEHUS;

- e0unHcmea pazeuearouienl u OuazHocmupylouien @QyHKyuu - Iporecce
oOyueHusi TPUMEHSETCS] TECTUPOBaHME, IO3BOJISIOUIME MPOaHAIM3UPOBAThH
CTEINEHb OBJIAJICHUS COAECPKAHUS IPOTPAMMBI IE€TbMH.

- Hazna0Hocmu - B y4ieOHOU JESTENHHOCTU UCIIONB3YIOTCS pa3HO0Opa3HbIe
HaIJIIHbIE U IEMOHCTPALMOHHBIE MAaTEPUAIIBI;

- C6A3U 00yYeHus ¢ NPAKMUKOU — 3aHITUS HEOOXOAMMO CTPOUTH Tak,
YTOOBI yYalllecs: UCIOJIb30BAIN MOTYYEHHbIE TEOPETUUECKUE 3HAHUS B PEILICHUU
MPaKTUYECKUX 3a7a4 (IpUYeM HE TOJIBKO B Ipoliecce 00y4eHHs, HO U B peaibHON
KU3HHM), a TaKKe yMEJIH aHaJIU3UpoBaTh M MPeoOpa30OBbIBATH OKPYKAIOILIYIO
JEUCTBUTEIBLHOCTD, BbIpaOaThiBasi COOCTBEHHBIE B3TJISbL;

- HPUHUUR COZHAMETbHOCMU U AKMUGHOCMU - PE3YIbTATOB OO0yUYEHUS
MOKHO JOCTHYb TOJIbKO TOI/A, KOTJa JETH SIBISAIOTCA CyOBEKTaMH Ipolecca
NO3HAHMs, T.€. MOHMMAIOT LEAM W 3afauyd OOydYeHHus, MMEIOT BO3MOXXHOCTh
CaMOCTOATEJBHO IUIAHUPOBAaTh M OPraHHU30BBIBaTH CBOIO JIEATEIBHOCTb, YMEIOT
CTaBUTH NMPOOJIEMBbI U UCKATh IyTH X PELICHUSI.



Hcnosb3oBanne MeTOI0B HA 3AHATHAX:

- MeToABbl TPAKTUKO-OPUEHTHPOBAHHOW JEATEIBHOCTH (yNpaXKHEHUS,
TPEHUHTH);

- CJIOBECHBIE METO/IbI (0OBACHEHUE, Oece1a, TUAJIOT, KOHCYJIbTAIUs);

- MeTo HaOJroIeHUs (BU3YyalIbHO, 3aPUCOBKH, CXEMBI, PUCYHKH);

- METOJ UTPHI (IUIAKTUYCCKHEC, Pa3BUBAIOIIKE, TTO3HABATEIbHBIC; UTPOBBIC
3aJjaHus);

-  HarsAHBIA  MeTox (PUCYHKH, TUTaKaThl, dYepTexku, ¢oTorpaduu;
JIEMOHCTPAIIMOHHBIC MaTepUaJIbl, BUICOMATEPHAIIHI );

- TIPOBEACHHWE 3aHATUH C  HCIOJIB30BAHUEM  MOJACIHUPOBAHUS U
KOHCTPYHPOBAHUS.

®opMbl 00yUeHHUS NP PeaTu3aluu NPOrPAMMBI:
- (QpoHTanbHas, KOIrJa Meaaror yopaBisieT Y4eOHO-TI03HAaBaTEIbHOU
JesTeIbHOCTHIO BCETO Kilacca, paboTarolero HaJl eMHOM 3a1a4uei;
- MHAMBUAYaJbHAsA, KOTJA IeJaror o0y4aeT KaKJIOro Y4YeHHKa OTIENbHO,
KOTJa CYIIECTBYET HEMOCPEICTBEHHBI KOHTAKT C YYEHUKOM, BO3MOKHOCTb
MOHSAThH YYEHHKa, MPUNUTH HA TIOMOIIb, UCTIPABUTH OLITUOKY;
- TMPaKTUYECKOE 3aHsATHE — IIeJIeHanpaBlieHHas (opma oprasu3anuu
MeJJarort4eckoro  mpolecca, HampaBjieHHas Ha  YIUIyOJIeHHME  Hay4yHO-
TEOPETUYECKUX 3HAHWM U OBJIAJICHUE OMNpPEJEICHHBIMA METOJlaMH pabOThI, B
MPOIIECCE KOTOPBIX BhIPAOATHIBAIOTCS YMEHUSI U HABBIKU BBITIOJIHEHUS TE€X WIIU
WHBIX YUYEOHBIX IEUCTBUI B TAaHHOUW HAyKe;
- CeMUHap — 3T0 (opMa Y4EeOHO-NPAKTHUYECKUX 3aAHATHI, MPU KOTOPOU
y4daliurecs: 00CyKJ1at0T COOOIIEHUSI, IOKJIAbl U pedepaThl.
Ilenaroruvyeckue TeXHOJIOTUH
Peanuzanus mnporpamMmbl  «3aHUMAaTelIbHAs XHUMHS», OCHOBBIBAETCS Ha
JUYHOCTHO-OPUEHTUPOBAHHOM TIOJIXOJI€ K €CTECTBEHHOHAYyYHOMY OOpa30BaHUIO,
npeaycMaTpuBaeT NPUMEHEHHE Pa3HOOOpA3HBIX TEXHOJOTHMM U METOAHMK B
oOpa3oBaTenbpHOM TIpoliecce. B ydUpexaeHusx AOMOJHHUTEIBHOTO 00pa3oBaHUs
oOpa3oBaTeNbHBIN MpoIlecC MO CBOEH CrelupUKN UMEET Pa3BUBAIOIINI XapakTep,
TO €CTh HaIlPaBJICH Ha Pa3BUTHE MPUPOIAHBIX 33JJaTKOB YUAIIUXCS, PEATH3alNI0 UX
WHTEPECOB U CHOCOOHOCTEH. B cBsA3M ¢ yem ocoboe BHUMaHWE TMPU OCBOCHHUU
JAHHOM MPOrpaMMBbl YACISETCS mexHoI02UuiaM passusaioue2o ooyuenus. Ilpu stom
MOJPOCTKY OTBOJUTCSA POJIb CAMOCTOSTENLHOTO CYOBEKTa, B3aUMOICHCTBYIOIIETO
C OKpyXawllel cpeaoil. ODTO B3aUMOJICMCTBHE BKIIOYAET BCE ATaIllbl
JEATEeIIbHOCTH, KaXJbli U3 KOTOPHIX BHOCHUT CBOM BKJIaJl B pa3BUTHE JIMYHOCTH.
BaxHbIM sIBIsSIeTCSI MOTMBAIMOHHBIA ATal, MO CIOCO0Y OpraHu3aliu KOTOPOTO
BBIJICTSIIOT ~ TEXHOJIOTMM ~ Pa3BHUBAIONICTO  OOYyYEeHHUsS, ONHpAroIIUMecs  Ha:
MO3HABATENbHBIA HWHTEPEC, HWHJWBUAYAIbHBIA OMNBIT JIMYHOCTH, TBOPUYECKHUE
NOTPEeOHOCTH, MOTPEOHOCTH CaMOCOBEPIIICHCTBOBAHUAL.

3HAYUTEIBHOE MECTO MPHU pEeATH3ALUU MMPOTrPaMMBbl 3aHUMAET MEXHON02Us
uepogoti deamenvhocmu. VIrpa — oIMH M3 TeX BHUJOB JEATEIBHOCTH, KOTOPbHIE
UCIIOJIB3YIOTCSL B IIEJISIX COIMAIM3AIUU, OOY4YeHHUsS pPa3IudHbIM JACHUCTBUSM C
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npeaMeTamMu, crnocobaMm M cpeiactBaM obimieHus. B urpe mpoucxomuT pasButTHe
JUYHOCTU TMOAPOCTKa W (OpMUpOBAHME TE€X CTOPOH TICUXUKHU, OT KOTOPBIX
BIIOCJIEICTBUM OY/IET 3aBUCETh YCIEIIHOCTh €€ COIIMAIbHON ajanTaliu.

Hcnonb3oBaHue mexHono2uy pazgumusi KpUmuieckoeo MululleHuss Ha
3aHATHSX OOBEAUHEHUsT OyAeT CcrnocoOCTBOBATH (OPMHUPOBAHUIO Y YUaIUXCS
YMEHUN M HAaBBIKOB CaMOCTOSITEIHLHOM MOCTAHOBKHM 3ajay, TUIOTE3 W IUIAHOB
pelieHuii, KpUTEPUEB OLICHKU IMOJYYEHHBIX PE3y/IbTaTOB, TEM CaMbIM pa3BUBAS Y
HUX CTIOCOOHOCTH K CAaMOPETYJIISIINN U CaMOOOPa30BaHUIO.

BO3MOXHOCTP ~ OCBOEHHMSI ~ HOBBIX  CIIOCOOOB  NPAKTUYECKOH  H
WCCJICIOBATENILCKOW  JEATEILHOCTH  yYalllUMCS B paMKax  IPOrpaMMBbI
«Ilo3HaBaTenpHAs  XUMHUSI» NPENOCTABISIET  MEXHONI02Usl NPOEeKmMHOU
oesamenvHocmu, KOTOpash OPHEHTHpPOBaHA HE HA HMHTETPalUi0 (PaKTUYECKHX
3HaHWK, a HAa WX NPUMEHEHHWE W MpPHUOOpEeTEeHHWE HOBBIX. MeETOJ MPOEKTOB
MO3BOJISIET OPraHM30BaTh PabOTy C Pa3IUYHBIMU TPYIIAMH y4YalluXcs, YTO B
OTIPEJICTICHHONW CTENEeHH O0003HA4YaeT MyTH MPOABUKEHHUS KaXKIOTO peOEHKa OT
HU3KOTO K 00JIee BHICOKOMY YPOBHIO, OT PEPOAYKTUBHOTO K TBOPUECKOMY.

Haubonee sppexTuBHBIM CPECTBOM Pa3BUTHS MMO3HABATEIHLHOTO MHTEpECa
MOJPOCTKA B TMpPAaKTUKE  JIOMOJHUTENBLHOTO  00pa3oBaHHUs  SIBISIETCS
UCCIIeIoBaTeNbCKas AesaTeNbHOCTh. [IpuMeHeHrne B 00pa3oBaTEIbHOM MPOIECCE
MEeXHOI02UU  UCCIe008AMENbCKOU  0esimelbHOCMU CIIOCOOCTBYET PACKPBITHIO Y
YUYaIUXCSl CIOCOOHOCTEW K BEACHUIO HAYYHBIX HCCIEIOBaHUN, (OPMUPOBAHUIO
3HAYUMBIX [ HUX CIOCOOOB CaMOCTOSITENIBHOTO MBIIUICHUS: aHaln3a,
000011IeHNS, CPABHEHUS, OBIIAJICHUIO METOIaMU CaMOOOpa30BaHMUs.

Ucnonb3oBanue oOpa3zoBaTeNbHON mexHonocuu «/lebamvly Ha 3aHATHUIX
CIIOCOOCTBYET PEHICHUIO0 3aJayd CTAHOBJEHUS Yy Y4YalluXcsl TpakIaHCKOTro
CaMOCO3HaHUS, PA3BUTHS TOJEPAHTHOCTH M YBOKHUTEIHHOTO MHCHHS K Pa3TMUYHBIM
MHEHUSM, YMEHHS paboTarb B KomaHae. B mporecce moucka apryMeHTOB
YYaCTHUKU 3HAKOMSITCS C HOBOW JyIsi ceOsi 0OJacThi0 3HAHUM, ydaTcs MCKaTh U
oOpabatbiBaTh WH(OPMAIUIO, BBICTPAWBATh JIOTUKY YTBEPKICHUS, OIMPEACISThH
CTpPaTEruIo Cropa.

PazButnio  sMolMOHANBHOM  cepbl  MOAPOCTKA, €ro  TBOPUYECKHUX
CIIOCOOHOCTEM W CO3UAATENIbHBIX  KAd4eCcTB  JUYHOCTU  CIOCOOCTBYET
nejgarorudeckass mexonocusi «lloepysicenuey. JlaHHas TEXHOJOTUSA JieNaeT
BO3MOXXHBIM YCBOCHHE YYaIIUMHUCS OOJIBIIIOTO KOJWYecTBa MHGOPMAIUU 3a CUET
OOJBINICH €€ cHucTeMaTH3alliid W WCIIOh30BAaHUS AKTHUBHBIX METOJIOB, CPEICTB,
dbopMm, crnocoOCTBYET LETOCTHOCTH BOCIPUSITUS U OCMBICIEHUS HHPOPMALIHH.

BaxHnoil  cocraBistomed  JOMOJHUTEIBHOTO  €CTECTBEHHOHAYYHOI'O
oOpa3oBaHUs SBJISIETCS HCIOJIb30BAHUE UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexnonozuul (UKT). Ilpu 3Tom ocobast posib OTBOAUTCS MHTEpHET-TEXHOIOTHSM,
KOTOpbIE 00ECTIeUNBAIOT JIOCTYN K CHUCTEMAaTHU3UPOBAHHOMY 3HAHHUIO, y4acTHE B
paboTe YYCHHMYECKMX HAy4YHBIX OOIIEeCTBaX, TBOPUYECKUX JIabOpaTOPHsIX,
BO3MOXKHOCTh ~ CcamMoOOpa3oBaHWs,  ydacThe B  HMHPOPMAIMOHHBIX U
COpEBHOBATENbHbIX  HTEpHET-poeKTax. YYacTHHKaM  00pa30BaTeIbLHOTO
mpoiiecca 3a CYeT MPUMEHEHHUs JaHHOTO BHJA TEXHOJOTUHA OTKPBIBACTCS
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BO3MOKHOCTh UCIIOJIb30BaHUS pecypcoB AIEKTPOHHBIX OuOIHNOTEK,
DHUMKJIONENNM,  BUPTYaJbHOIO  MOCEHIEHHUS  MY3€E€B, JIKCKypCHH IO
JOCTOIIPUMEYATEIbHBIM ~ MECTaM  CTpaHbl, KOMMYHHMKAaTUBHOTO  OOIIEHUs
MOCPEJICTBOM AJIEKTPOHHOM MOYTHI, yaTa, KoHpepeHIui, GopyMOB.

JIMarHoCTHKA pPe3yJIbTaTUHBHOCTH 00pa30BaTEJIbHOIO NpoLecca

JanHas mporpamma IIPEAnojaraeT BBOJHYIO JHAarHOCTHKY, TEKYIIHN
KOHTPOJIb, IPOMEXKYTOUHYIO aTTECTALIUIO U UTOTOBBII KOHTPOJIb.

Llens npoBeeHUsT — ONpEEICHNEe U3MEHEHHS] YPOBHS pa3BUTHUS ydalUXcCs,
UX TBOPUYECKHUX CIHOCOOHOCTEH, MOJIyueHHWE CBEICHHM ISl COBEPIICHCTBOBAHUS
00pa30BaTeNbHON MPOTrPAMMBI 1 METO/I0B O0YUEHUSI.

OTcrnexuBaHue M OLEHKA  pE3yJlbTaTOB  OOy4YeHUS  MPOXOIUT
HEMOCPEACTBEHHO B XOJI¢ 00pa30BaTEIbHON EATEIHHOCTH B Havalle, CEpeANHE U
KOHIIE Y4eOHOTo0 roja:

- BBOJAHAs JMarHOCTHKAa — B Hayase roja (O6ecena ¢ LENbIO BbISBICHUS
YPOBHSI KPYro3opa) ¢ LEJbI0 IPOBEPKU COOTBETCTBUS TECOPETUUECKUX 3HAHUU U
IPAKTUYECKOM MOJArOTOBKM  OOydaloIUXCsli K  TpeOOBaHMSIM  HACTOSIIEH
IIPOTPaMMBI.

-  TEeKyHIMi KOHTPOJIb: CHCTEMA OLEHKH pEe3yJbTaTOB OCBOCHUS
JIOTIOJIHUTEIBHONM  OOLIEpa3BUBAIOLICH MpOrpaMMbl COCTOMT M3  TEKYIIEro
KOHTPOJISl yCIEBAEMOCTH MO KaXKJI0M TEME U UTOIOBOW aTTeCTallui 00y4arolIuXcsl.

- IPOMEKYTOYHASI ATTeCTALMUS — IPOBOJUTCS B CEpeIUHE yueOHOT0 rojJia ¢
LEIbI0 TMOABEACHUS MPOMEXYTOYHBIX HTOTOB OOYYEHHMS M OLEHKH JIMHAMHKHU
NpOJBHKEHUS o0yyaromuxcs. Opranusyercsa B popMe TeCTUPOBAHUS.

- MTOrOBBIi KOHTPOJIb TPOBOJUTCS C UEIbIO JUArHOCTUKU YPOBHS
OCBOEHHUS 00pa3oBaTeIbHON MpOrpaMMbl OOYYAIOIIUMUCS C MCIOJIb30BAHUEM
OLICHOYHBIX MaTepUalIOB, MPOBOJUTCS B Mae TEKYyIIEro y4yeOHOro rojaa B ¢opme
KOHTPOJIBHOTO TecTHpoBaHus. OLICHOYHBIE NPOLEAYpPbl OCBOCHMS IPOrpamMMbl B
paMKax JaHHOM IPOTpaMMBbl OCYIIECTBISIFOTCS B XOJ€ HMTOIOBOTO KOHTPOJIS.
OneHka ypOBHS 3HaHHUU 110 TEOPETUUECKOM MOATOTOBKE 3aKJIFOYAETCS B OTBETAX Ha
BOIIPOCHI IO TEME PA3AEIIOB HAacTOALEH nporpaMmbl. OLIEHKa YPOBHS 3HAHUH 110
IIPAaKTUYECKOM MOATOTOBKE 3aKJIFOYAETCS B PELICHHWH 3a1ad IO TEME pa3JesioB
HacTosmen nporpammel. Ilo pe3ynapTaTaM HMTOrOBOIO KOHTPOJII BBICTPauBACTCS
PEUTHHT CPEU YyUAIIUXCA.

MOHUTOPHUHT Pe3yJIbTATOB OCBOCHUSI POrPAMMBbI
CnocoObl OTCIIEKUBAHUS PE3YITATOB OCBOCHHUSI POTPAMMBbI YHAITUMUCH:
- IEJarOrMYeCKOe HaOIOICHNE B XOJ€ 3aHATHI;
- TECTUPOBAHUE B KOHIIE U3YUECHUS TEMBI;
- aHAJIM3 MCCIIE0BATEIBCKOM paboThl yyalierocs;,
- cobecenioBaHne (MHAUBHUIyAIbHOE, FPYIIIOBOE).



Y4eOHBIN IIJIAH

Ne Tema KosmmuectBo vacos dopma KOHTPOJIA
Teo- | IIpak- | Bce-
pust THKa TO
1 | BBognoe 3anstue. JlaBaiite 2 0 2 BBOJIHASA
MIO3HAKOMHUJICS C TIPEIMETOM JIMArHOCTHKA:
XUMHUSA Oecena,
MIPE3CHTAITNS
2 | 3HaKOMUMCS ¢ XUMHYECKOUN 1 1 2 Oecena,
naboparopueu, ee MpaKkTU4ecKast
00opy0BaHUEM, C TIPABHIIAMH pabora
0€30MacHOCTH B HEM
3 | 13 yero noctpoeH mup? 1 1 2 | mpe3eHTaIus,
MIpaKTHIeCcKast
pabora
4 | TlpusHaku U yCIIOBUS 1 1 2 | mpe3eHTaIus,
MPOTEKAHUS XUMHIECKUX MpaKTHYECKasI
peakiuii. XuMUYECKUE pabota
ypaBHEHUS
5 | 3arysiHEM BHYTPb BEIECTBA 2 0 2 | Gecena
6 | Xumuyeckas IMCbMEHHOCTh 2 2 4 Oecena,
MpaKTHIeCcKast
pabora
7 | 3aKOHOMEPHOCTH U3MCHCHUS 1 1 2 Oecena,
CBOMCTB DJIEMEHTOB B CBSI3H C MIpaKTHIeCKast
MOJIO’KEHUEM B pabora
MIEPUOANYECKON CUCTEME
XUMHUYECKUX DJICMECHTOB
8 | CtpoeHue aToma 2 4 6 | Oecena,
MIPaKTUYECKasI
pabora,
TECTUPOBAHUE
9 | Kak 3anmcarh BelecTso Ha 2 4 6 Oecena,
Oymare? MpaKTUYECKast
pabora,
TECTUPOBAHUE
10 | Xumuueckas cBsizb. CTpoeHue 4 4 8 | Oecena,
BCIIECTBA MpaKTUYCCKasI
pabora,
TECTUPOBAHUE
11 | Kak u3MeHUTH BEMIECTBO? 2 4 6 Oecena,
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MMPAaKTHUYCCKad

pabora,
TECTUPOBAHUE
12 | Xumust METAJIOB U 4 0 4 Oecena,
HEMETAJIOB MIpaKTHYCCKasI
pabora
13 | MHorooOpa3ue BemiecTs 16 10 26 | Oecena,
IpaKTHIeCKast
pabora,
TECTUPOBAHUE,
MIPOMEKYTOUHBIH
KOHTPOJIb
14 | DnexTpouTHIECKAs 2 4 6 Oecena,
JIACCOLIMALIHS MIpaKTHYCCKasI
pabora,
TECTUPOBAHHUE
15 | Peaknu noHHoro ooOMeHa u 2 4 6 | Oecena,
YCIIOBUS UX OCYIICCTBIICHUS IpaKTHIeCKast
pabora,
TECTUPOBAHUEC
16 | OxkucnureabpHoO- 2 6 8 Oecena,
BOCCTAHOBUTEIIbHBIC PCAKIIUU MIpaKTHYCCKasI
pabora,
TECTUPOBAHHUE
17 | Baxwuetiiee HEOPraHUIECKOE 2 4 6 Oecena,
COEIUHEHHUE — BOJIA paKTHIecKast
paboTta
18 | Bce o xucnopose 2 2 4 | Gecena,
paKTHIecKast
paboTta
19 | Yo 3T0 3a XUMHUYECKHUI 2 2 4 Oecena,
AJIEMEHT yriiepoa’? MIpaKTHYCCKasI
pabora
20 | I'anmoreHs! 2 2 4 Oecena,
MIpaKTHYCCKasI
paboTta
21 | Beruncienne MacCOBOM JOJIH 2 4 6 | Oecena,
XAMHYECKOTO DJIEMEHTA B MpaKTHIeCcKast
BEILIECTBE pabora,
TECTUPOBAHUE
22 | XuMH4YecKoe 3arps3HCHUE 0 4 4 Oecena,
OKPY’KaFOIIel CPeJIbl U €ro MpaKTHYCCKast
nocyeacTBrs. UelloBeK B MUpE pabora,
BEII[ECTB, MAaTEPHAIIOB U TECTUPOBAHUE
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XUMHUYCCKUX PEaAKITHI
23 | Briuncienue KoanyecTsa 0 4 4 Oecena,
BEIIECTBA, MACChI U 00bEMA MpaKTHYCCKasI
10 KOJIMYECTBY BEIICCTBA, pabora,
Macce Wik 00beMy OJHOTO K3 TECTUPOBAHUE
pEareHToB WU MPOIYKTOB
peakuuu. Beraucienue
MacCOBOM JOJIN
PacTBOPEHHOTO BEIIIECTBA B
pacTBope
24 | X¥MHS U KU3HD 2 2 4 | ompoc, Gecena,
TBOpYECKas
paboTta
25 | Xumus u MequimHa 2 2 4 Oecena,
MIpaKTHYCCKas
pabora,
MIPE3CHTAITHS
26 | XuMHYecKHe peakiiuu BOKPYT 0 2 2 | Gecena,
Hac MpaKTHYECKasI
paboTta
27 | JlomamHsst XUMHUS 2 2 4 Oecena,
MIpaKTHYCCKasI
pabora
28 | Xumusa B mOBCEIHEBHOM 2 0 2 ompoc, 6ecena,
JKA3HH TBOpYECKas
paboTta
29 | Xumus u oKpyKaromias cpeaa 2 0 2 | ompoc, becena,
TBOpYECKas
paboTta
30 | UroroBsoe 3ansarue 2 0 2 WTOTOBBIN
KOHTPOJIb:
TECTHPOBAHUE
Hroro: 68 76 144

Conepxanue y4e0HOro 1jiaHa

Tema 1. Beoonoe 3anamue. /lagaiime NO3HAKOMUICA C HPEOMEMOM
xumus.

Teopusa: llpenmer xumusi. B3auMOCBsA3b XUMHM C JAPYTUMHU HayKaMH.
XUMUYECKUE METOAbl U3yUEHUS TPUPO/IbI. PO XMMUU B )KU3HU YEJIOBEKA.

Ilpakmuka: BbIOTHEHNE OMBITOB, WIIIOCTPUPYIOMUX (PU3NUECKUE U
XUMUYECKUE SBJICHHUS.

Tema 2. 3nakomumca ¢ xumuueckoii a1adopamopueii, ee 000py008anuem,
¢ npagunamu 6€30nacHoCmu 8 Hell.
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Teopus: W3yunTh mpaBWiIa TEXHUKHA Oe3omacHOCTH Tpu pabore B
XUMHUYECKOW jaboparopuu (kaOuHETE), IO3HAKOMUTHCS C YCTPOWCTBOM U
OCHOBHBIMH MTpUEMaMuU 00paleHus ¢ J1abopaTopHbIM 000PYTIOBAHUEM.

Ilpakmuka: TexHuka JIEMOHCTPAIlMM ONBITOB, BBINOJHEHUS OOIIKUX
MPAKTUYECKUX omneparu: B3BCILMBAaHUE, HarpeBaHue KUIKOCTEH,
nepemenrBanue u pacrsopeHue. CrocoObl OUMCTKH BEIIECTB OT MIPUMECEH.

Tema 3. H3 uezo nocmpoen mup?

Teopus: BemectBo u Teno. PU3NYECKUE U XUMUYECKUE CBOKWCTBA BEIIECTB.
3adyeM HYKHO 3HATh CBOMCTBA BEIIECTB?

lIpakmuxa:

1. PaccmarpuBaHue npeaMETOB, CACIAHHBIX U3 OJIHOTO U TOTO K€ BEILIECTBA.

2. PaccmaTpuBaHue NpeaMETOB, CIEJIAaHHBIX U3 PAa3HBIX BEILIECTB.

3. PaccmaTpurBaHue BEIMIECTB C pa3HbIMU (PU3NYECKUMH CBOKWCTBAMHM.

Tema 4. Ilpusnaku u ycioeus NPOMEKAHUA XUMUYECKUX DPeaKuuil.
Xumuueckue ypagHeHus1.

Teopusa: T'opeHbe - OAHA W3 MEPBBIX XMUMUYECKHX pPEAKLHM, U3BECTHBIX
yesioBeKy. Poiib orHsi B craHoBieHUHM uyenoBeka. Jlerennbl u mudsl 00 OTrHE.
BemiecTBa roproune u Heroprouue. M3yuenue peakiiuu ropeHus.

Ilpakmuxa: TIpoBOOAMM XUMHUYECKHME PEAKIMU C LEJIbI0 BBISBICHUS
MPU3HAKOB U YCJIOBUN TEUECHHS] XUMUYECKUX PEAKIU.

Tema 5. 3aznanem eHymps éeuiecmaea.

Teopua: W3 wyero cocroar BemecTtsa? ATOM - HeAenuMas YacTHLA,
COCTaBHAsl 4acTh BCEX BemeCTB. MoieKysbl. XUMWUYECKUN 3JeMEHT. POopMbl
CYIIECTBOBAHUSI XUMHUYECKOTO 3JIEMEHTA.

Tema 6. Xumuueckana nucoMeHHOCHLb.

Teopusa: Tlonstue xumudecko Gopmynsl. JlereHre mpocThIX BELIESCTB Ha
METaJUIbl U HeMeTauibl. Bogoposa - camblil Jierkui ra3. McTopust €ero OTKpBITHSAL.
I'openue Bomopoma '"I'pemydass cmech'. OmnpeaerneHue BOJOpOjaa, IMOJy4YEHHUE.
[Tonsitue 06 nHepTHHIX razax. HeoH, aproH, ux npuMmenenue. YucTteie BelecTna u
cmecu. OMHOpOJIHBIE U HEOAHOKpaTHbIe cMecu. CrocoObl pa3IBOCHUS CMECEH:
OTCTauBaHUE, PUIBTPOBAHUE, IEPEKPUCTAITU3AIINS, TIEPETOHKA, XpoMaTorpadusi.

IIpakmuka: VI3roTOBICHUE MPOCTEUIIUX (PUIBTPOB U3 MOJIPYUHBIX CPECTB.
Paznenenne HeomHOpomHbIX cMeced. Ileperonka Boapl. BelnapuBanue u
KpUCTaJTU3allUsL.

Tema 7. 3akonHomepHOCMU U3MEHEHUA CEOUCME INEMEHMOE 6 CEA3U C
NON0ICEHUEM 8 NEPUOOUUECKOT CUCEeME XUMUUECKUX INNEMEHM0G.

Teopus: llepuoauyeckuii 3aKOH M TEPHUOJIMYECKAST CHCTEMA XUMHUYECKUX
anemeHToB .M. Mennaeneena.

llpakxmuxa: WurennekryanbHas wurpa «4Yro? TI'me? Korma?» 1o
MEePUOANYECKON CUCTEME U XapakTepuctuke sjeMeHToB (Komanabl 3HATOKOB
COPEBHYIOTCSI MEXIy cOo00i, Habupast HauboJbIee KOTUIeCTBO (uiiek. Bompockr
COCTaBJICHBI TaK, YTOOBI yUaluecss B OTBETaX MPOJEMOHCTPUPOBAIH CBOW 3HAHUS
O MEPUOJIUYECKON CUCTEME U XUMUUYECKUX DJIEMEHTAX).

Tema 8. Cmpoenue amoma.
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Teopus: DBomionus TPEACTaBICHUA 00 aTOMHOM CTPOSHWW BEIECTBA.
Mopnenu artomoB. I[lnanerapHas wmonens artoma 3.Pesepdopma. CocrosiHue
ANEKTpOHOB B arome. [loHaTne KBaHTOBBIX uyuced. CTpoeHHE 3IEKTPOHHBIX
000J104eK aTOMOB MepBbiX 20 XUMUYECKUX deMeHTOB [lepuonnueckoit cucTeMbl
H.A. Menpneneesa. ['pynmbel u niepuop Ilepuoguueckoit cucrembl. PU3NUECKUN
CMBICJ HOPSAJIKOBOTO HOMEPA XUMUYECKOTO 3JIEMEHTA.

IIpakmuka: OCOOEHHOCTH 3alOJIHEHUSI JJIEKTPOHHBIX OO00JIOYEK aTOMOB
pa3NMuHbIX NepuoAoB. [IoHITHE O TaHTaHOUAAX U AKTUHOUIAX.

Tema 9. Kak 3anucamo eeuiecmeo na oymaze?

Teopus: Xummueckas ¢opmyrna. BanentHocth. CTeneHb OKHCICHUS
XAMHUYECKUX JJIEMEHTOB.

llpaxmuxa: YCTaHaBIMBAEM CTENICHb OKHUCIICHUS XUMUYECKUX JIEMEHTOB.

Tema 10. Xumuueckas ceazo. Cmpoenue geugecmea.

Teopus: DneKTpoHHAs IpUpoAa XUuMUYecKo cBsizu. CriocoObl 00pa3oBaHus
Y BUJbl XUMHAYECKOU CBsI3U. CBOMCTBA KOBAJIEHTHOM CBSI3M: JIJIMHA CBA3U, SHEPTUS
CBSI3M, HANPaBIICHHOCTU CBs3U. ['eomerpuss Monekyi. llonspHOCTh CBA3U U
MOJISIPHOCTh MoOJIeKyJl. Kpucramnuyeckue pemietku. CBsi3b COCTaBa M CTPOEHUSA
KPUCTAJUIMYECKON PELIETKU CO CBOMCTBAMU BEIIECTB.

Ilpakmuxa:  JleMOHCTpauuu MOJAENEH  KPUCTAUIMYECKOW  PEIIETKH.
DKCIIEpUMEHTHI 110 BBIPAIIIUBAHUIO KPUCTAIIIOB.

Tema 11. Kak usmenumso geuiecmeo?

Teopua: TloHATHA O XMMHYECKOM peakuuu. THUIbl XMMHUYECKUX PEAKIINMN:
paslioxKeHus, 3aMeleHuss 1 oOMeHa. Peakuuu »k30- U sH0TepMUYeckue. Peakumu
oOpatumbie U HeoOpaTuMbie. CKOPOCTh XUMUYECKUX PEAKIIHi.

IIpaxmuxa. COCTaBIICHHE XUMUYECKUX YPABHECHHM.

Tema 12. Xumus memannoe u Hememanioe

Teopus: OTAMYUTENBEHBIE OCOOCHHOCTH CTPOCHHSI METAJNIOB U HEMETAJUIOB.
['eHeTnueckas CBSA3b U TEHETUYECKUE PAJIBI XUMUUYECKUX JJIEMEHTOB.

Tema 13. Muozoobpazue eeugecme.

Teopus: Knaccudukanys ¥ HOMEHKIATypa HEOPTraHWYECKHUX BEIIECTB.
Oxkcuppl, ux cocrtas. [loyueHne OKCHUAOB peaklueil TOPEHUs NPOCTHIX U CIOKHBIX
BemiecTB. (CocTaBieHUE YpPaBHEHUN pPEaKIMU TOPEHHS CJOXHBIX BEIIECTB.
VYciioBus BO3HMKHOBEHHMS W TMPEKpallCHHs TOpeHUs. MeieHHOe OKHUCIICHHUE.
Mepsl npenynpexaeHus mnoxkapoB. Krnaccudukamusi OKCHUIOB Ha OCHOBHEIE,
KUCJIOTHBIE, amboTepHble. OCHOBaHUS, UX COCTaB U Kiaccudukaius. Ouzndeckue
U XUMHUYECKHE CBOMCTBAa OCHOBaHUU. KHCIOTBHI, UX cocTaB, KiaccupuUKaiuys Ha
KUCJIOPOAOCOEpKAIIe U OECKUCIOPOAHBIE, HA OJTHOOCHOBHBIC, IBYXOCHOBHBIC U
TpeXOCHOBHbIE. KuCIOTHBIA OCTaTOK. BalleHTHOCTh KHCJIOTHOTO OCTaTKa, POJib
KHUCJIOT JIJIs1 OPTaHU3MOB PACTEHUM, )KUBOTHBIX U YEJIOBEKAa. XUMHUYECKHUE CBOMCTBA
kucinoT. Comu. Knaccudukamnus cojeil Ha cpeiaHHe, KHCIble W OCHOBHBIC.
duznyeckrue U XuMudeckue cBorctBa coiu. Conu B npupojie. [loBapeHHast coJb.
Posib moBapeHHOM COJIM B HCTOPUM YEJIOBEYECTBA.

Ilpakmuxa: CocTaBleHHEe XUMHUYECKUX ypaBHeHUW. PaccmoTpenue
00pa3IioB OKCUIOB, OCHOBAaHUM, coyieil. OuncTKa 3arps3HEHHON MOBAPEHHOM COJIH.
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Tema 14. Inekmpoaumuyeckan ouccoyuauus.

Teopus: Xumudeckas teopus pactBopoB [.M.MenneneeBa. CoBpeMeHHas
TEOpUsl PACTBOPOB Kak OTOOpaKEHHE TEOPUH DJIEKTPOJIUTUYECKOW TEOpUHU
JA.N.MenneneeBa. DNEKTPOIUTHI U HEAJIEKTPOJIUTHI. CTENEHb AIEKTPOIUTHYECKON
nucconuanuu. CuiabHbIe U clla0ble 3JEeKTPOIUTHI. KUCIOTh, OCHOBAHMS U COJIU C
TOYKH 3PEHUS TEOPUH IEKTPOJUTHUECKON AUCCOIUALINH.

lIpaxmuxa: Pemienne  SKCHEpUMEHTaNBHBIX  33a4a4 1O  TEME
«INEKTPOIUTUYECKAS JUCCOUALIHS.

Tema 15. Peakuyuu uoHH020 00MeHA U YC0BUS UX OCYULECMGICHUS

Teopus: Yto Takoe peakuuss noHHOTO ypaBHeHus. [Ipasuno K. JI. beproie.

IIpaxmuxa: Hanmucanne MOHHBIX YPAaBHEHH, paccTaBiieHUE
KO3 UITUEHTOB.

Tema 16. OxkucnumenvHo-60ccmanosumesibHble PeaKyuu.

Teopus: OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU: OCHOBHBIC MOHATHS.
Baxueiimme  okucinurend.  Baxueimme — BoccraHoBurenun.  PaccraHoBka
KOO (PUIIMEHTOB B  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMIX METOJ0M
AIIEKTPOHHOTO Oasianca. TUIbl OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

Ilpakmuxa: OnpeneneHre B  YpaBHEHUHM pEAaKUUMU  OKHCIHUTENS U
BOCCTaHOBUTEN. Penienne 3a1au ¢ mpuMEeHEHUEM AIIEKTPOHHOTO OallaHca.

Tema 17. Barxcneituee neopeanuueckoe coeOunenue — 600a.

Teopus: Jxoypok «Mup Boawl». Bona - camoe pacnpocTpaHEHHOE BEIIECTBO
Ha 3emsie. Boma xak pactBoputens. KpyroBopor Boabel B npupoxae. CrtpoeHue
BOJIbl. DU3NYECKHUE U XUMUYECKHAE CBOMCTBA BOJIbl. 3HAYEHUE BO/IBI.

llpaxmuxa: Onpenenenue Npo3pavHoCcTu Bojbl. VccnenoBanue puznueckux
CBOMCTB BOJbl. OpraHoJjieNTUYECKUE I[IOKAa3aTeld BOJOMPOBOJHONM BOJLI B T.
OneHeropcke.

Tema 18. Bce o kucnopooe.

Teopusa: Kucnopon, ero otkpbitTie. @U3NUYECKHUE U XMMHUYECKHE CBOWCTBA
kucinopona. CoctaB Bosnyxa. PacTreHuss Kak TMOCTaBUIMKA U TMOTpeOUTENH
kuciopoaa. OCHOBHBIE BUJIbI 3arPSI3HEHUI BO3AyXa U UX UCTOUHUKH.

Ilpakmuxka: Tlonmydyenue kuciopojaa u3 rnepmanranarta kamus. CoOupanue
KHUCIIOpOJia JBYMsI CIIOCOOAMH: METOJIOM BBITECHEHHS BO3JyXa M METOJIOM
BBITECHEHUS BOJIBI.

Tema 19. UYmo 3mo 3a xumuueckuii 3a1emenm y2nepoo?

Teopusa: 3HaueHue yriepoaa B NPUPOAE UM B KU3HHU YEJIOBEKA. YTJIEPO.
XUMHUUYECKHE CBOMCTBA YIepoaa.

IIpaxmuxa: Ilony4yeHne yrieKnuciIoro ra3a 1 €ro paclio3HaBaHHUE.

Tema 20. I'anozenwi.

Teopusa: CtpoeHHME M CBOWCTBA AaTOMOB. l'amoreHsl B MPUPOJIE.
buonornueckoe 3HaueHue U npuMeHeHue rajioreHoB. drop. Xiaop. bpom. Wop.

Ilpakmuka: 3ydenune GpU3NUECKUX U XUMUYECKUX CBOMCTB XJIOpA.

Tema 21. Bwvluucnenue maccogoii 001U XUMUYECKO20 I/IEMEHmMA 6
eeuecmee.
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Teopus: Yto Takoe maccoBas noyisi? dopmyna 1 OnpeneseHuss MacCoOBOM
JIOJIH.

Ilpakmuka: Pemenue 3amad mo TteMme: «BbIUMCICHME MAacCOBOM JOJIU
XUMHYECKOTO DJIIEMEHTA B BEILIECTBEY.

Tema 22. Xumuueckoe 3azpazsHeHue OKpyycawouiei cpeovl U €20
nocineocmeus. Henoeek ¢ mupe eeuiecme, mamepuanos u XuMu4eCKux peakuuil.
Ilpakmuka: Pemienue 3amad no teme. «XHMHUYECKOE 3arpsi3HCHUE OKPYKaKoIIEeH
CpeIbl U €ro MocueACTBUS. UeoBEK B MUPE BEMIECTB, MATEPUATIOB U XUMHYECKHUX
pEaKLIni.

Tema 23. Bviuucienue Koauvecmea eeujecmed, mMaccvl Uiu odvema no
Koiuuecmey e6euwjecmea, macce Ui 00beMmy O00H020 U3 PeazeHmo8 uiu
npoodyKmoe peaxuyuu. Boiuucnenue maccogoit 001u pacmeopeHHo20 eeuiecmaed 6
pacmeope.

Ilpakmuxka: Pemienne 3a71a4 1o JTaHHOW TEME.

Tema 24. Xumus u sncu3nn.

Teopus: Xumus Bo Bcex cdepax ku3Hu. OCHOBHBIC HAIIPABICHUS Pa3BUTHUS
XUMHUHU B MUPE U B HAlIEH CTpPaHE.

Camocmoamenvraa paboma: OCHOBHbIC HAINpPABICHUS PA3BUTHS XUMHUHU B
MypmaHcKoi# 001acTHy.

Tema 25. Xumus u meouuyuna.

Teopus: JlexapcTBeHHBIE IIpenaparsl. JlIoMallHss alnTedka, €€ COAepKUMOE.
[IpaBuna uCHONB30BaHUS M XpPaHEHUs JeKapcTB. KayecTBEHHbIE peakuud Ha
(GyHKIIMOHATBHBIE TPYMIIHI.

Ipaxmuxa: OypammidH: KpacHOe OKpAlIMBaHWE M JaBa-Jamma. Mon u
KpaxMaJl: KaueCTBEHHbIE peakiuu. AcCKOpOMHKa U HojaA: o0OeciBEYUBaHHUE.
[Tapatieramoit: 0TOEIMBAET JIK OTOCIUBATEIH?

Tema 26. Xumuueckue peaxkuyuu 60Kpy2 Hac.

Ilpaxmuxa: 11oka3 onbITOB: «Bynkan» Ha cToje, «3elIEHbIi oroHby, «Boja-
KaTaanu3aTop», «3BE3IHBIN 10K 1b», «PazHo1BeTHOE TI1aMsi», «Boja 3axkuraer
Oymary».

Tema 27. /lomawinan xumus.

Teopusi: OCHOBHBIE KOMITIOHEHTHI THIIU: JKUPbI, OEJIKU, YIJIEBOJBI,
BUTAMUHBI, COJIM. benku, 3HaueHWe W NpPUMEHEHHE. Benku pacTUTENbHOrO H
JKUBOTHOT'O MPOUCXOXKJEeHUA. Kupbl. 3HaUeHUE WM TpUMEHEHHE KUpoB. [lonb3a
)KUPOB B MUTAHUM YEJIOBEKA. YTIEBOABI = YIJIEPOJ + BOJA — HE BCE TAK MPOCTO.
Caxap — ele HE 3HAYUT «CHAAKUN». BUTaMHHBI, MX pOJb B MPOIECCAX
KU3HEICSATEIbHOCTH.

Ilpakmuxa: «CBopaunBaHue Oejika KypUHOTO Silla MPU HarpeBaHUN,
«CBopaunBaHue OEIKOB MOJIOKA MPHU JT00aBJICHUM JTUMOHHOM KHUCJIOTHI, CIIUPTAY,
«OkpammBaHue CIOUPTOBOTO pacTBopa Homa Kpaxmaiiom», «OOHapyxeHue
BUTAMUHOB B MPOJYKTaX MUTAHUS.»

Tema 28. Xumusn 6 no6ceoHesHOul HCU3HU.
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Kpyenvii cmon: IlnactukoBas mocyga: moip3a UM Bped. Buabl miacrtuka.
DHeprocOeperaroye JamIibl: KoJUlareHoBbIe, (DIIyopeciueHTHbIe. DKCIUTyaTaluus 1
YTUIU3ALUSL.

Tema 29. Xumusn u okpyxcarowasn cpeoa.

Kpyenviti cmon: TlpoGaembl okpyskatomie cpeapl. Oxpana aTMocdephl.
[TapHukoBbIit 3¢ dexT. OxpaHa BoIHBIX pecypcoB. OXpaHa 3eMeIbHBIX PECYPCOB.

Hmozosoe 3anamue.

IIpaxmuxa: IlonBenenne uToros roga. MiToroBslid KOHTPOJIb: TECTUPOBAHUE.

MartepuanbHO-TeXHHYECKOe o0ecrieyeHue NPOrpaMmbl.

Hns »>ddekTuBHON peanu3anuu MNporpaMMbl  HEOOXOJUMa  CIEAyIoas
MaTepualbHO-TEXHUYECKas Oa3a:

- yueOHBIN KaOMHET (BKIIIOUasi TUTIOBYIO MEOEIIb) C BEHTHIISIUEH,

- KOMIIBIOTEP, MYJIbTUMEIUNHBIA TPOEKTOP;

- XUMHYECKoe 00OpyJoBaHUE: JTaOOpAaTOPHBIN IITAaTUB, MPOOUPKH, KOJOAa,
BOpPOHKa,  CIHMpPTOBKa,  (apdopoBas  dyameyka, XUMHUYECKHH  CTakaH,
¢unbTpoBasibHAs OyMara, peakTHBBI;

- tabmuuel  («Ilepuonuueckass cuUCTeMa  XUMHYECKMX  DJIEMEHTOB
JI.. Menneneena).
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5. JIypee 1O. 0. CnpaBoyHuK 10 aHAMUTHYCCKOW XUMUU. — M.: Xumus,
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HeHTp «Axanemus», 2004. — 240 c.

8.ITonomapeB B.E. Peanuzanusi 00pa3oBaTesibHbIX IPOrpaMM MO XUMHH U3
yacTh ydeOHoro 1uiaHa, QopMupyeMod ydYaCTHHKaMU 0OOpa3oBaTEIbHBIX
OTHOIIEHUH, C UCIHOJIb30BAaHUEM OOOpYJOBaHHUS  JIETCKOTO  TEXHOMapKa
«IxonpHbIN KBaHTOPUYM». MeTonnyeckoe nocodue. — M., 2021. — 59 c.

9. IlerpsnoB M. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B Mupe. — M.:
Ilegaroruka, 1976. — 96 c.

10. CrpensaukoBa JI. H. U3 dero Bce cnenano? Pacckasbl 0 BemiecTBe. —
M.: Ay3a-npecc, 2011. — 208 c.
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11. Cycnennukosa B. M, Kucenesa E. K. PykoBoACTBO 110 TPUTOTOBIEHUIO
TUTPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

12.  Xomuenko I'. II.,CeBacthssnoBa K. WM. OxuciurenabHO-
BOCCTaHOBUTENbHBIC peakiuu: KH. /[ BHeknac. urenus yvammxes 8-10 ki, — 3-
e u3l., nepepad. M.: Ilpoceemnienue, 1989. — 141 c.
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1.BacuneeB B. II., MoposoBa P. II., Kouepruna JI. A. IlpakTtukym mo
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328 c.
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XMMHHU U 3aHUMAaTeIbHbIe onbIThl — JI.: Xumus, 1979. — 392 c.

3. Meprromnbr B. ®. Mup Bonsl. — JI.: Henpa, 1979. — 254 c.

4, Jleencon M. A. 100 BompocoB M OTBETOB MO XUMHHU: MaTepuaabl IS
HIKOJIBHBIX pedepaToB, (aKyIbTaTUBHBIX 3aHATHH U CEeMUHApOB: YdeOHOe
nocobue. — M.: «M3marensctBo ACT»: «M3natensctBo Actpenby, 2002. — 347
C.

5. Jleencon . A. Xumnueckue peakuuu: TermoBoi 3¢ deKT, paBHOBECHE,
ckopocTb. — M.: OO0 «M3narensctBo AcTpens, 2002. — 192 c.

6. Duruknoneaus i aeret. Tom 17. Xumus / I'nas. pen. B. A. Bonoaus,
Bel. Hayd. pen. U. Jleencon. — M.: ABanra +, 2003. — 640 c.

7. Optumo JI. Boxa: kHura 0 caMmoM BaXKHOM BEILIECTBE B MUpE: Tep. ¢ PuH.
— M.: KomnacI'nm, 2019. — 153 c.
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C.
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Kanennapublii yueOHblii rpadpuk

K J0NOJIHUTE/ILHOI 001epa3BUBaIOIIell MPorpaMMe eCTeCTBEHHOHAYYHOI HANIPABJIEHHOCTH
«3aHuMaTe/IbHAsE XUMHESD» (CTAPTOBBIIL)

Ne Mecsn Yucn ®opmMma Kon-Bo Tema 3ansTust Mecro ®DopMa KOHTPOJIS
/o 0 3aHSATHS 4acoB MPOBEIEHHSI
1 CEHTSOPH Oecema 2 Brojgnoe 3anstue. JlaBaiite mo3HAKOMUIICS C IPEIMETOM yn. @epcmana, | BBOJHAS AUArHOCTHKA,
XUMUS 15, xab. 5 cobeceqoBaHUE
2 CeHTSIOPh Oecena, 2 3HaKOMUMCSI C XUMHUECKOH J1abopaTopueii, ee yi. depcmaHa, | caMOCTOsTENbHAs padoTa
Mpe3eHTaIH, 00opyIoBaHNEM, C IPaBUIIAMH 0€30MIaCHOCTU B HEH. 15, kab. 5 HaOIr0/IeHNe
MIPaKTHIECKOE B3BemmBaHue, HarpeBaHNE XKUIKOCTEH, TIEpeMenTHBaHIE
3aHsITHE 1 pactBopeHre. CnocoObl OYHCTKH BEHIECTB OT MPUMECEH
3 CEHTS0pb Oecena, 2 W3 gero nmoctpoen mup? Bemectso u Teno. ®usndeckue u | yiu. Pepcmana, | camocrosTenbHas paborta
Mpe3eHTalu, XHUMHUYECKHUE CBOIICTBA BEIIECTB 15, xa0. 5 HaOJIroIeHNue
MIPaKTHYECKOE
3aHATHC
4 CEHTI0ph Oecena, 2 [Tpu3Haky 1 ycIOBUS MPOTEKaHU XUMUUECKUX peakimid. | yi. depcmana, | camocrosrenbHas pabora
MIPaKTHYECKOE XuMu4ecKue ypaBHEHUS 15, xab. 5 HaOIItoIeHNEe
3aHATHE
5 CEHTSOPH Oecena, 2 3arnsHeM BHYTpb BemiecTBa. U3 gero coctodar BemectBa? | yi. depcmana, | ompoc
Hpe3eHTanus Atom. Monekyna. XUMHYECKUH 3JI€MEHT 15, kab. 5
6 CeHTsI0ph Oecena, 2 XumMudeckasi MICbEMEHHOCTh. Boopoyt - cambIii teTkuit yi. ®epcmana, | ompoc
Mpe3eHTalus ra3. Mctopus ero oTkpbITUsl. YUCThIE BEIIECTBA U CMECH 15, xab. 5
7 OKTSIOPH Oecena, 2 Xumudeckas TUICbMEHHOCTh. M3rotoBnenue npocreimmx | yiu. depcmana, | camocTosTelbHas paboTa
MIPaKTHYECKOe (GWIBTPOB U3 IOJPYYHBIX CpeACTB. Pa3nenenue 15, kab. 5 HaOII0IeHIE
3aHATHE HEOJTHOPOIHBIX cMmeceld. [leperonka Bojbl. BrimapuBanue
Y KPUCTAJUTN3AIHSI
8 OKTSIOPH Oecena, 2 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB JJIEMEHTOB B CBs3u | yiI. DdepcMana, | ompoc,
MPAaKTUYECKOE C TOJIO’KEHHEM B IMEPHOINYECKON CHCTEME XUMUYECKUX 15, xab. 5 BUKTOPHHA
3aHsITHE 9JIEMEHTOB
9 OKTSIOPh Oecena, 2 CtpoeHue aToma yi1. depcmana, | ompoc
Mpe3eHTalns 15, xab. 5
10 OKTI0PH Oecena, 2 Crpoenue aroma. OcoOEHHOCTH 3aNOTHEHHS yi. @epcmana, | ompoc,
MPAKTUYECKOE 3IIEKTPOHHBIX 000JI0UEK aTOMOB Pa3INYHbIX IEPHOIOB 15, xab. 5 TECTHPOBaHHE
3aHATHEC
11 OKTSIOPH Oecena, 2 Crpoenne atoma. OCOOCHHOCTH 3aII0JTHEHUS yn. @epcmana, | ompoc,




MPaKTUYECKOe AIIEKTPOHHBIX 000JI0UEK aTOMOB Pa3IMYHbIX IEPHOIOB 15, kab. 5 TECTUPOBaHHE
3aHATHE
12 OKTSIOPH Oecenma Kaxk 3anmcarp BemecTBo Ha 6ymare? BaneHTHOCTS. yi. @epcmana, | ompoc
CreneHpb OKHUCIECHUS XUMHYECKNX SJIEMEHTOB 15, xa0. 5
13 OKTS0PH Oecena, Kak 3anmcate BeriectBo Ha Oymare? YcTraHaBIMBaeM yi. ®epcmana, | ompoc,
MPaKTUYECKOE CTETeHb OKHUCIICHUS] XUMUYECKUX 3JIEMEHTOB 15, kab. 5 TECTUPOBaHUE
3aHATHE
14 OKTSI0PH Oecena, Kak 3anmcate BeriectBo Ha Oymare? YcTraHaBIMBaeM yin. @epcmana, | ompoc,
MPaKTUYECKOe CTETEeHb OKUCIICHHUSI XUMHUYECKUX DIIEMEHTOB 15, kab. 5 TECTUPOBaHHE
3aHATHE
15 OKTSI0PH Oecena Xumudeckas cBsi3b. CTpOeHHE BEIIeCcTBa yi. ®epcmana, | ompoc
15, xab. 5
16 HOSIOPB Oecena Xumudaeckas cBs3b. CTpOeHUE BEIIECTBA yin. @epcmana, | ompoc
15, xab. 5
17 HOSIOPB Oecena, Xumudeckas cBsi3b. CTpoeHne BemectBa. Jlemoncrpanus | yn. depcmaHa, | camocToATeNnbHAs paboTa
MIPaKTUYECKOE MOJEJIEH KPUCTAIUNINYECKON PELIETKU 15, kab. 5 HaOIro/IeHHe
3aHATHE
18 HOSIOPB Oecena, Xumudeckas cBs3b. CTpoeHHe BemecTBa. JKcrepuMeHTsl | yin. depcmana, | ompoc,
PaKTUYECKOE 10 BBIPALIMBAHUIO KPUCTAJUIOB 15, kab. 5 TECTUPOBAHUE
3aHsITHE
19 HOSI0PB Oecena Kax n3menuts BemectBo? [oHITHS O XUMUUECKOM yi. @epcmana, | onpoc
peakuuy. TUIbI XUMUYECKUX PEaKIUil 15, xab. 5
20 HOSIOPB Oecena, Kak u3mennts BerectBo? CoCTaBICHUE XUMUYECKUX yi1. depcmana, | ompoc,
PaKTUYECKOE YpaBHEHUI 15, kab. 5 TECTUPOBaHUE
3aHATHE
21 HOSIOPB Oecena, Kak m3mennts BemectBo? CocTaBieHHe XUMAYECKUX yi. ®epcmana, | ompoc,
IPaKTUYECKOE YpaBHEHUI 15, kab. 5 TECTUPOBAHUE
3aHsITHE
22 HOA0pb Oecena XHUMHS METAJUIOB U HEMETAIIJIOB yi1. @epcmana, | ompoc
15, kab. 5
23 HOSIOPb Oecena XuMHS METAIIOB 1 HEMETAJIIOB yi. @epcmana, | ompoc
15, kab. 5
24 neKaopb Oecena MHuoroobpa3zue BemectB. Kitaccudukanus u yin. @epcmana, | onpoc
HOMEHKJIaTypa HEOpraHU4ecKux BeuecTB. OKCHIBI, UX 15, xkab. 5
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COCTaB

25 nekadpn Oecema MHuoroo06pasue BemiecTB. XMMHYECKHE CBOWCTBA OKcuIoB | yi. depcmana, | ompoc
15, kab. 5
26 JeKaopb Oecena MHuoroo6pa3sue Bemects. OCHOBaHMsI, UX COCTaB U yi. depcmana, | ompoc
KJIACCU(DUKAITHS 15, xa0. 5
27 nekadpn Oecenma MHoroob6pa3ue BemecT. PU3nuecKue  XUMHICCKHE yi. @epcmana, | ompoc
CBOICTBa OCHOBAHHMM 15, xab. 5
28 JeKaopb Oecena MHuoroo6pa3sue BemiecTs. KUCIIOTHI, UX COCTaB, yi. depcmana, | ompoc
KJIACCH(UKAITHSI 15, kab. 5
29 neKaopb Oecena MHuoroobpa3zue BemecTB. XUMUYECKHe CBOHCTBA KHCIOT yi. ®epcmana, | ompoc
15, kab. 5
30 nexabpb MPaKTUYECKOe [TpomexxyTouHasK aTTeCTalus yi. depcmana, | TeCTUpOBaHUE
3aHATHE 15, kab. 5
31 neKaopb Oecena Mmuoroo6paszue BemectB. Comn. Knaccudukarnms coneit yi. ®epcmana, | ompoc
15, kab. 5
32 SIHBapb Oecena MHuoroo0pa3sue BemecTB. DU3nyecKue U XUMUYCCKUES yia. depcmaHna, | omnpoc
CBOWCTBA COJIH 15, kab. 5
33 SITHBAPh Oecena, Mmuoroobpa3zue BemecTB. PaccMoTpenue 00pasmnoB yin. @epcmaHa, | caMOCTOsITeNNbHAs padoTa
MPaKTUYECKOE OKCHI0B, OCHOBaHMH, COJICH 15, xab. 5 HaOJII0IeHHE
3aHATHEC
34 SIHBapb Oecena, Muoroo0Opa3sue BemiecTB. QO4ncTKa 3arpsa3HEHHON yi. @epcmana, | camocrosTenbHas pabora
MPaKTUYECKOE MOBapEeHHOU COJIH 15, xab. 5 HaOIIOIeHIE
3aHATHE
35 SIHBAPh Oecena, MHuoroo0pa3sue BemectB. COCTaBICHUE XUMUYECKUX yi1. depcmana, | ompoc,
IPaKTUYECKOE YpaBHEHUI 15, kab. 5 TECTUPOBAHUE
3aHATHE
36 SIHBApb Oecena, Muoroo6pasue BerecTB. COCTaBICHUE XUMHICCKUX yi. @depcMmana, | ompoc,
IPaKTUYECKOE YpaBHEHUI 15, kab. 5 TECTUPOBaHUE
3aHSATHC
37 SIHBAph Oecena DNEKTPOIUTHIECKAS TUCCOLUALIHS yi. @depcmana, | ompoc
15, kab. 5
38 dbespaib Oecena, DJieKTponMTHYeCKas quccorualiys. Perenne yi1. depcmana, | ompoc,
MPAaKTUYECKOE 9KCIIEPUMEHTAIILHBIX 33/1a4 [0 TeMe 15, xab. 5 TECTHPOBaHHE
3aHsITHE «DIIEKTPOTUTHYECKAS JTUCCOIHAITUS
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39 (heBpab Oecena, DnekTponuTUdecKas quccoruanus. Perenne yi. ®epcmana, | ompoc,
MPaKTUYECKOE SKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TEME 15, kab. 5 TECTUPOBaHUE
3aHATHE «OIEeKTPOTUTHYECKAS TUCCOIIHAITHS

40 (heBpaib Oecena Peakiny moHHOTO OOMEHA M YCIIOBUS MX OCYIIECTBICHUsT | yi. depcMana, | ompoc

15, kab. 5

41 dheBpann Oecena, Peakmiim noHHOTO OOMEHA M YCIIOBHUS UX OocylecTBieHus. | yi. depcmana, | ompoc
MPaKTUYECKOE Hanncanne HOHHBIX YpaBHEHUN, pacCTaBIICHUE 15, kab. 5
3aHATHE K03 puLmeHToB

42 (heBpaib Oecena, Peakiny MOHHOTO OOMEHA M YCIIOBHUS MX OCYIECTBICHUs. | yi. DepcMana, | ompoc,
MPaKTUYECKOE Hanuncanvue nOHHBIX YpaBHEHUM, pacCTaBIICHUE 15, xab. 5 TECTUPOBAHUE
3aHATHE ko3 puLmeHTOB

43 (eBpaib Oecena OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUU yi. depcmana, | ompoc

15, xab. 5

44 ¢deBpanb Oecena, OKHCIUTETFHO-BOCCTAHOBUTEIHHBIE PEAKITUH. yi. ®epcmana, | ompoc
IPaKTUYECKOE Omnpenenenre B ypaBHEHUN PEaKIIMHA OKUCIUTENS U 15, kab. 5
3aHATHC BOCCTAaHOBUTCIISA

45 ¢deBpanb Oecena, OKHCIUTETFHO-BOCCTAHOBHUTENBHBIE peakiinu. Pemenne yin. ®epcmana, | ompoc,
MPaKTUYECKOE 3a/1a4 ¢ MMPUMEHEHUEM SJIEKTPOHHOTO Oaranca 15, xab. 5 TECTUPOBAHUE
3aHATHEC

46 MapT Oecena, OKHCIINTENFHO-BOCCTAHOBUTEIBLHBIE peakiinu. Perienne yi. @epcmana, | ompoc,
MIPaKTHYECKOE 3a/1a4 ¢ MPUMEHEHUEM SJIEKTPOHHOTO OaraHca 15, xab. 5 TECTUPOBaHUE
3aHATHE

47 MapT Oecena Baxwueliliee HeOpraHu4eckoe COeJMHEHNE — BOJIa yia. depcmaHna, | omnpoc

15, xab. 5

48 MapT Oecena, Baxneiiiee HeopraHUYeCKoe COeTMHEHHE — BOJIA. yi. @epcmaHa, | caMOCTOsITeNIbHAs padoTa
MPaKTUYECKOE Ornpeaenenue npo3payHocTu Bosl. MccnenoBanue 15, xab. 5 HaAOJIFOICHUE
3aHATHE (U3NYECKUX CBOWCTB BOJIBI

49 MapT Oecena, Baxuelinee HeopraHu4ecKkoe COeIMHEHNE — BOJIA. yi. @epcmana, | camocrosTenbHas pabora
MPaKTHYECKOE OpraHoJieNnTHYECKUE TIOKA3aTEeIH BOAOIPOBOIHON BOIBI B 15, xab. 5 HaOIr0IeHne
3aHATHE r. Onmeneropcke

50 MapT Oecena Bce o kucnopoje. Kucnopon, ero otkpoitue. @usnyeckue | yi. depcMana, | onpoc

Y XMMHYECKUE CBOMCTBA KUCIOPOa. 15, xa0. 5

51 MapT Oecena, Bce o xucnopoze. Ilonyuenue kucnopona us yi. @epcmana, | camocrosTenbHas paborta

MIPAKTUIECKOE nepmanranara kanusa. CoOupanne KICIopoaa IByMs 15, kab. 5 HaOJIIOICHIE
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3aHsTHE CHoco0aMu: METOJIOM BBITECHEHHS BO3yXa U METOJIOM
BBITCCHEHUS BOJIBI
52 MapT Oecenma Uro 3T0 32 XUMHYECKHAN dIIEMEHT yriaepoa? 3HaueHune yi. @epcmana, | ompoc
yriaepojia B IpUpOJIE U B )KU3HH YeJIOBEKa 15, kab. 5
53 MapT Oecena, Yro 370 32 XUMHYECKUl 371eMeHT yriepoa? [lomyuenue yi. @epcmana, | camocrosTenbHas paboTa
MPaKTUYECKOE YIJIEKUCIIOTO T'a3a U €ro paclio3HaBaHHE 15, kab. 5 HaOII0ACHUE
3aHsTHE
54 MapT Oecena lanmorenst yi. ®epcmana, | ompoc
15, xab. 5
55 anpenb Oecena, I'anmorensl. M3yuenne GU3ndecKux U XUMAYECKUX yin. @epcmaHa, | caMOCTOsITeNNbHAS padoTa
MIPaKTHIECKOE CBOIICTB XJIOpa 15, xab. 5 HaOIItoIeHNE
3aHATHUC
56 anpenb Oecena BrruncieHre MacCcoBO JTOJIM XUMUYECKOTO DJIEMEHTA B yi. depcmana, | ompoc
BEIECTBE 15, xab. 5
57 anpenb Oecena, Pemenwne 3anad o Teme: «Beancienne MaccoBOM OIH yi. ®epcmana, | ompoc
MPaKTUYECKOE XHUMHUYECKOT'O DJIEMEHTA B BEILIECTBE 15, kab. 5
3aHATHE
58 anpenb Oecena, Pemenwne 3anad o Teme: «BrIuucieHne MaccoBOM JOIH yin. ®epcmana, | ompoc,
MPaKTUIECKOe XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 15, kab. 5 TECTUPOBaHHE
3aHATHC
59 anpenb Oecena, XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl U ero yi. ®depcmana, | onpoc
MPAKTUIECKOE nocieacTBus. UenoBeK B MUPE BEIIECTB, MATEPUATIOB U 15, kab. 5
3aHATHC XUMHNUYECKHUX peaKHI/Iﬁ
60 anpesb Oecena, XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpellbl U ero yi. @epcmana, | ompoc,
MPAKTUIECKOE nocieacTBus. UenoBeK B MUPE BEIIECTB, MATEPUATIOB U 15, kab. 5 TECTUPOBAHHE
3aHATHE XUMHUYCCKHX PEaKINi
61 anpesb Oecena, Brruucnenue KoMuecTBa BEIIECTBA, MACChl MITH 00beMa yi. @epcmana, | ompoc
MPaKTUIECKOE MO KOJIMYECTBY BEI[ECTBA, MACCE WIIM O0BEMY OJTHOTO M3 15, kab. 5
3aHsATHE peareHToB WK NPOIYKTOB peakuuu. Borancienue
MacCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
62 anpeb Oecena, BrIuucnieHne KoMuecTBa BEIIECTBa, MacChl MM 00beMa yi. depcmana, | ompoc,
MPAaKTUIECKOE M0 KOJINYECTBY BEILECTBA, MACCE WM O0ObEMY OJJHOTO M3 15, xab. 5 TECTUPOBaHHE
3aHsATHE peareHToB WM NPOIYKTOB peakuuu. Boraucienue

MAacCOBO JIOJH PACTBOPSHHOTO BEIIECTBA B PACTBOPE
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63 anpenb Oecena 2 XUMHUS ¥ )KU3HD yi. @epcmana, | ompoc
15, xab. 5
64 Maif Oecena, 2 Xumus u ku3Hb. OCHOBHBIE HampaBieHHs pa3BuTus | yi. depcmana, | camocToATeNbHAA padoTa
MPaKTUYECKOEe XUMuHU B MypMaHCKoOW o0acTu 15, kab. 5
3aHsITHE
65 Mai Oecena 2 XHUMHUS U MEIUITHA yi. @depcmana, | ompoc
15, xab. 5
66 Maii Oecena, 2 Xumust u MmegunuHa. OypanuiuH: KpacHoe okpamrBanue | yiu. depcMana, | camoctosTenbHas padboTa
MPaKTUYECKOe ¥ 1aBa-namma. Moa 1 kpaxMai: KauecTBEHHbIE PEaKIIHH. 15, kab. 5 HaOIro/IeHHe
3aHATHE AckopOuHka u ox;: obecriBeunBanue. [lapaneramonn:
0TOENTMBACT JIM OTOCITHBATENh?
67 Maif Oecena, 2 XuMHYECKHE peaKIIMKi BOKPYT HAC yi. depcmaHa, | caMOCTOsTENbHAs padoTa
MIPaKTHYECKOE 15, xab. 5 HaOIItoIeHNEe
3aHATHE
68 Mait Oecena 2 Jomamnss xumus. JKupbl, OeJIKu, yriieBoIbl, BATaMUHEL. | yiI. DepcMana, | ompoc
3HayeHue ¥ IpUMCHEHHE 15, kab. 5
69 Mai Oecena, 2 Homamrass xumusi. «CBopaunBaHue Oelka KyprHHOTO yin. @epcmaHa, | caMOCTOsITeNNbHAs padoTa
MPaKTUYECKOE Sl TIpY HarpeBaHum», «CBOpadnBaHue OEIIKOB MOJIOKA 15, xab. 5 HaOIItoIeHNEe
3aHsTHE npu 100aBJIEHUN JTUMOHHOM KUCIIOTHI, CIIHPTA»,
«OxpammBaHue COUPTOBOTO PacTBOPA HOJa KpaxMaaiom,
«O06HapyXeHHe BUTAMHHOB B IPOAYKTAX MUTAHUS
70 Mai Oecena 2 XuMUs B IOBCETHEBHON KU3HH yi. @epcmaHa, | caMOCTOsITeNbHAs padoTa
15, xab. 5
71 Mai Oecena 2 Xumus v OKpy’KaroIas cpeaa yin. @epcmaHa, | caMOCTOsATeIbHas padoTa
15, xab. 5
72 Maii MPAKTUIECKOE 2 Htorosoe 3aHsTne yi. depcmana, | UTOTOBBII KOHTPOJIb:
3aHATHE 15, kab. 5 TECTUPOBAHUE
Hroro: 144

Pacncanme 3aHATHIA: IMMOHEACIbHUK, BTOPHUK.
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