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1. IlosicHUTeILHAA 3aNUCKA

JlonoaHUTENbHAS oO1epa3BUBaroas nporpaMma €CTeCTBEHHOHAaYYHOMU
HaIlpaBIEHHOCTH «XHUMHSI BOKPYT Hac» (lajmee mporpamma) COCTaBj€Ha B
COOTBETCTBUM C JEUCTBYIOIIMM 3aKoHonmarenbCcTBOM Poccuiickon denepauuu B
o0nacT 0Opa3oBaHUs HA OCHOBAaHWU HOPMATHMBHO-IIPABOBBIX JOKYMEHTOB:
®enepanbHoro 3akoHa PO ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
denepaunmny;

®enepanbublii 3akoH 0T 24.07.1998 Ne 124-®3 «O0 OCHOBHBIX TapaHTUSIX TIpaB
pe6Eénka B POy;

Pacnopsixenne IlpaButensctBa Poccuiickoit ®denepanun ot 29 mas 2015 r. Ne 996-p
«Crparerus paszButusi BocnuTanus B Poccuiickoii ®@enepaunn Ha nepuon no 2025
rosia»;

IIpuka3 MuHucTepcTBa Tpyaa W couManbHOM 3amuTel Poccuiickon ®denepauuu OT
05.05.2018 roma Ne 298 «OO0 yTBepxIeHUU NPO(HEeCCUOHATBHOTO CTaHJaApTa
«Ilemaror JOMOMHUTENBHOTO 00PAa30BaHMS AETEH U B3POCIIBIX);

IIpukaza MununcrepctBa npocsemieHuss Poccuiickoit @enepaunu ot 09.11.2018 Ne
196 «O0 YTBEPKICHUU [Topsinka OpraHu3aiuu u OCYIIIECTBIICHUS
o0pa30BaTeIbHON  AESITEIBHOCTH IO  JIOTIOJIHUTENBHBIM  00I1€00pa30BaTEIbHBIM
IporpaMmam;

ITocranoBnenus ['maBHOro rocymapcTBeHHOro canutapHoro Bpaua P® 04.07.2014 Ne
41 «O6 yrBepxaenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3MHIEMUOJIOTHYECKUX
TpeOOBaHMIH K YCTPONCTBY, COAEpP)KAaHHIO U OpraHU3alUd pexuma padoThl
00pa30BaTeIbHBIX OPraHU3alUil JOMOJHUTEIBHOTO OOPAa30BaHUS IETEI»;
IIpuponooxpanHoro HopMatuBHoro nokymenra IIHJ[ @® 12.13.1-03 Meroauueckue
pexomeHganuu. TexHuka  Oe3omacHOCTM INpu  paboTe B AHAIUTUYECKUX
nabopatopusix (0OIIHe MOTOKECHUS);

AKTYaJIbHOCTB NIPOrPAMMBI

AKTyallbHOCTh IPOTpaMMBbl OOYyCJIOBIIEHAa TE€M, YTO COBPEMEHHas XHMHYECKas Hayka
BBIIUIA HAa KAa4EeCTBEHHO HOBBIM YypOBEHb. B CBs3M C BO3pacTaroluM MHTEPECOM K
BBICOKMM TEXHOJIOTMSIM Ba)XHO IIOBBIIIATH KOMIETEHUUU IIKOJIBHUKOB B 00JacTH
€CTECTBEHHBIX HaYK.

B cucreme ecTecTBeHHOHAYYHOro OOpa30BaHMS XHMHMSI 3aHMMAeT Ba)KHOE MECTO,
ONpEENSIEMOE pOJIBI0 XUMHUYECKOM HAyKM B IIO3HAHUM 3aKOHOB IPUPOJBI, B
MaTepuagbHON U3HU OOIIECTBAa, B PEIICHUH TI00AIbHBIX MPOOJIEM YEeIOBEYECTBa, B
(GopMupOBaHUU HAYYHON KapTHHBI MHpA.

JIaHHBIN KypC OXBaThIBAET TEOPETUUECKUE OCHOBBI XUMUH U MPAKTHUECKOE HA3HAUCHUE
XUMUYECKUX BEIIECTB B IIOBCEJIHEBHOW KW3HM TMO3BOJSIET PACHIMPUTh 3HAHUS
o0ydJaromuxcs O XUMHUYECKHX ONBITaX, CIOCOOCTBYET OBJAJICHUI0 METOJUKAMU
MIPOBECHUS SKCIIEPUMEHTOB.

[IpakTryeckass HampaBJIECHHOCTh HW3Yy4aeMOro MaTephaia JeJaeT MJaHHBIM Kypc
OUYEHb AKTYaIbHBIM.

B xone BhimosHeHMs J1aOOPATOPHBIX M MPAKTUYECKUX PabOT y 0O0ydarommxcs



dbopmupyetrcsi yMEHHE  NpPaBUIBHO, aKKypaTHO U  OepexkHo paboTaTh C
XUMHAYECKUMHU PEaKTHUBaMU M JabOpaTOpHOl TOCynoil. DTO BaKHOE NPAKTUYECKOE
YMEHUE HE00XOAMMO J00OMYy 4eloBeKy. BbimonHenue mnabopaTopHbIX padoT
pa3BUBaeT yMEHHUs HAOMIOJaTh U OOBICHITh XUMUYECKUE SBIICHUS, aHATH3UPOBAThH U
JeNaTh BBIBOABI O MPOBEICHHBIX OMBITAX U SKCIIEPUMEHTAX.

OtiauunTeibHbIE 0CO0EHHOCTH MPOrpaMMbl

OtnuuntensHas 0COOCHHOCTh [IporpaMmbl OT yXKe CYHIECTBYIOIIMX B TOM, YTO B HEH
yaensieTcs 00NbIIoe BHUMaHUE MPAKTUIECKON JeATEIbHOCTH 00YJarOIInXCsl.

Kypc nmaer BO3MOXHOCTH B JOCTYHHOM (OpME TO3HAKOMHUTBCS C XUMHYECKHUMU
BEIIECTBAMHU OKPYKAIOIUMHU YYAIIUXCS, MPUOOPECTH OMBIT pabOTHl B XUMHUYECKOH
1abopaTopuu, OKYHYTHCSIB MUP XMMHUU BEIIECTB ¥ MAaTEPUAJIOB, XHMUUECKUX OIIBITOB,
HAY4YHUTHCS BBIACIATH IPOOIIEMY

Y HAXOJUTh IYTH PEUICHHS Yepe3 IKCTIEPUMEHT.

HoBusHa

HoBusna mannHo#l [IporpamMMbl COCTOUT B JUYHOCTHO-OPUEHTHPOBAHHOM OOYUYEHUH.
JUiss KaXIoro oOydaromerocsi CO3MaroTCsl YCIOBHUS HEOOXOIUMBIC ISl PACKPBITHS
M peal3alid €ro CIIOCOOHOCTEH C  HWCIOJB30BAaHWEM  PA3JIMYHBIX  METOJIOB
OoOydeHUs] W COBPEMEHHBIX  IEJarorH4eCKUX TEXHOJOTHH: METOJ[ IPOCKTOB,
MCCIIEJIOBATEIbCKUE  METOMBI, HH(OPMAIMOHHBIC TEXHOJIOTHH o0yueHwUsI.
Ucnonb3oBanue obopynoBanusa IeHTpa «Touka pocta». D10 co3maer 0azy s
CaMOCTOSITEJILHOTO YCHEIIHOTO YCBOCHHSI HOBBIX 3HAHUW, MNPU KOTOPBIX KaXKIbIN
oOydaromuiicss TpuiiaraeT COOCTBEHHBbIE TBOPYECKHUE YCWIHS M MHTEIIEKTyalbHbIC
CIIOCOOHOCTH.

Ilenaroruyeckas uejiecooOpa3HoOCTh

[legarorudeckasi 1e1€cO00pa3HOCTh MPOTPaMMBbl 3aKJIIOYaeTCsl B TOM, OHA OTBEYAET
noTpeOHOCTAM 00IecTBa U 00pa3oBaTeNIbHBIM CTaHAApTaM OOIIero oO0pa3oBaHHUS B
bopMuUpPOBaHNY KOMIIETEHTHON TBOPUYECKON JTUIHOCTH.

[Iporpamma BKJIIOYAET TEOPETHUECKYI0 M MPAKTUYECKYIO MOJTOTOBKY K HW3YYCHHIO
BEIIECTB, C KOTOPHIMH CTAJIKMBAEMCS KaXKIIbIil JI€Hb, COCTOSIIYI0O B OCBOCHUU MPABUII
TEXHUKA OE€30MacCHOCTH U TMIepBOM TMOMOINM, TMpaBuil pabOThl C BEHIECTBAMHU.
3HauuTeNbHAs POJIb B [Iporpamme OTBOAUTCS XUMHUYECKOMY 3KCIIEPUMEHTY.
bnaromapss stomy  oOydwaromuecs — OpUOOpETAlOT  MOTHBAIMIO M HHTEpEC
JaJIbHEHIIIeT0 M3Yy4eHHUs MpeMeTa.

[Iporpamma HOCHUT cOaaHCHPOBAHHBIM XapakTep MW HaIpaBieHa HAa Pa3BUTHE
MH(OPMAITMOHHON KYIBTYPhl 00y4YatOIIUXCS.

CopepxaHue mporpaMMbl OMpefensercss ¢ y4éTOM BO3PACTHBIX OCOOEHHOCTEH
00y4arouxcs, MIMPOKUMHI BO3MOKHOCTSAMHU COIMAU3allMU B TIpOIlecce OOIIEeHUSI.

[eap nporpaMmmsel : YJIOBICTBOPUTH  IO3HABATEIbHBIE  3alPOCHl  JETEW,
pa3BUBAaTh MCCIEIOBATENBCKUNA MOAXOJ K HM3YUYEHUIO OKDPYXAKOWEro Mupa u
YMEHHME MPHUMEHITh CBOM 3HAHUS HA MNPAKTUKE,pACIIMPUTH 3HAHUA YYAIIUXCSA O
MPUMEHEHUU BEIIECTB B IOBCEIHEBHON KU3HH, PEAIN30BaTh OOIIEKYJIbTYPHBIN
KOMITOHEHT.

3agaun:
IIpeomemnuvie:



* ChopMupoBaTh HABBIKU PJIEMEHTAPHOU UCCIIEI0BATEILCKON PabOTHI;

* PaclivpyuTh 3HaAHUS yYAIIUXCS 110 XUMHUH, SKOJIOTUU;

* HayuuTh NprMEHITh KOMMYHHKATUBHBIE U TPE3EHTALIMOHHBIE HABBIKH;

* Hayunuts opopMItaTh pe3ysbTaThl CBOEH pabOTHI.

Memanpeomemmnuvie:

* Pa3BUTh yMEHHE TPOCKTUPOBAHUS CBOEH JAEATEIIHBHOCTH;

* [IponomxuTe (GopMHpOBaHHE HABHLIKOB CaMOCTOSITEIILHOM paOOThl C PpPa3IMUYHBIMU
HMCTOYHUKAMU WH(OpMaIni;

* [IpogoixuTh pa3BUBaTh TBOPUYECKHE CITIOCOOHOCTU. JINYHOCTHBIE:

* [Tpo1OTKUTH BOCIIMTAHUE HABBIKOB SKOJIOTUYECKOM KYJIBTYpPbl, OTBETCTBEHHOTO
OTHOIIIEHUS K JIIOJISIM U K IPUPOJIE;

» CoBepIIIEHCTBOBATh HABBIKU KOJUIEKTUBHOM PabOTHI;

* CnocoOcTBOBaTh MOHUMAHHMIO COBPEMEHHBIX MPOOJIEM JKOJOTUM W CO3HAHUIO HX
aAKTyaJIbHOCTH.

Apecatr mporpamMmMabl
[IporpamMmma opueHTHpOBaHa Ha JOMOJHUTENIbHOE 0Opa3zoBaHue oOydaromuxcs 13-14
JIeT.

dopma o0yueHus

®opMmbl 00yUeHHUs: OYHAs!, C MPUMEHEHHEM DJIEKTPOHHOTO 00yUYEHUSI.

[Ipu npoBeeHNYN 3aHATUI UCTIOIB3YIOTCS TPU (HOPMBI PaOOTHI:

-IEMOHCTPAIIMOHHAsA, KOrjJa OoOydJaroniuecs CIylaroT OOBSCHEHUS T[egarora u
HAOJIIOIa0T 32 JEMOHCTPALIMOHHBIM DJKPAaHOM WJIM JSKpaHAMU KOMIIBIOTEPOB Ha
YUYEHUYECKUXPaboUnX MecTax;

-ppoHTaNBbHAs, KOT/a OOydYaroIIuecs CHUHXPOHHO pPabOTalOT MOJ yIpaBiICHHUEM
neaarora;

-CaMOCTOATENIbHAs, Korja oOydJarolmyuecss BBITIOJHIIOT J1Ia0OpaTopHYK paboTy B
TEYCHHE YACTH 3aHATHS.

O06bem nporpaMmBblI.

I'omoBoi#t Kypc nporpaMMbl paccurTaH Ha 68 4yacoB

Pesxkum 3aHsTHH.

Jlyist Bcex BUJIOB ayJIUTOPHBIX YYEOHBIX 3aHATHI aKaJIeMHYECKHI 4yac yCTaHABIUBAETCS
MIPOJIOJDKUTETBHOCTHIO 45 MUHYT.

[lepuoanunocTs 3aHsaTHH - 1 pa3a B Heaemo 1o 2 Jaca.

Oco0eHHOCTH OpraHu3anuM 00pa3oBaTebLHOIO NpoLecca.

3aHatus (B 3aBUCUMOCTH OT IIeJield 3aHsITUA W €ro TEeMbl), BKJIOYas y4yeOHBIC
3aHATHS, HAMPABJICHHBIC HA TPOBEICHUE TEKYIIIETO KOHTPOJISI OCBOCHUS MPOTPaMMBbI:

- TPYNIIOBBIE;
- WUHAWBHIYaJIbHBIC;

- KOHKYPCHBIE WUTPOBbIE 3aHSTHSl (CTPOATCS B BHUJI€ COPEBHOBAHMS /JIS MOBBIICHUS
AKTUBHOCTH OOYYaIOIIMNXCS U UX KOMMYHUKAIIUUA MEXy COO0M);



KOMOMHUPOBAaHHbBIE (AJ1 pEIIEHUS] HECKOJIBKUX YUEOHBIX 3a/a4);

KpYTJbIi cTOM - He(hopMallbHOE 00CYkKIeHNE BEIOPAHHOM TEMATHKHU;

MO3roBas aTraka,

poJieBas Urpa;

- KOHTpOJIbHBIE MEpONpUsITUs (CaMOCTOsITebHAsE paboTa, TECTUPOBAHUE, BUKTOPUHA,
3aueT, Mpe3eHTalus; JEMOHCTpALMs KOHTPOJIBHOTO Keiica).

]_[e.]'lb NMporpamMmsbl. YIOBJICTBOPUTDH ITI03HAaBAaTCIIBHBIC 3a1pOChI ;[eTeﬁ,
Pa3BUBATH I/ICCJ'ICI[OBaTeJ'IBCKI/Iﬁ nmoaxoda K H3YYCHHIO OKpPYXKaArwmero ™MHupa H
YMCHHUC TIPUMCHATHL CBOU 3HAHUSA Ha MNMPAKTUKE,PACHIUPUTL 3HAHUA YUYAIIUXCA O
MNPUMCHCHUHN BCUICCTB B HOBCGI[HGBHOﬁ JKU3HH, PCaIn30BaATh 06LLI€Ky.HBTypHBIﬁ
KOMIIOHCHT.

3apaum:
IIpeomemmuvie:
* CcdhopMHupoBaTh HABBIKH JIEMEHTAPHOU UCCIIEA0BATENBCKON PabOTHI;
* PacuupuTh 3HaHUS y4alIuXCcs MO XUMUH, SKOJIOTUU;
* Hayunth npuMeHATh KOMMYHUKATUBHBIE U MPE3ECHTALIMOHHBIE HABBIKU;
* Hayuutb opopmiasiTs pe3ysbTaTel CBOEH pabOTHI.
Memanpeomemnuie:
* Pa3BuTh yMEHUE MPOCKTUPOBAHUS CBOECH JI€SATEIILHOCTH;
* [IpogomkuTh (opMUpOBaHHE HABBHIKOB CAMOCTOSITENIBHONM pPAaOOThI € Pa3IMYHBIMU
UCTOYHUKAMH UH(POPMAIINH;
* [IponoixuTh pa3BUBaTh TBOPUYECKHUE CITIOCOOHOCTU. JINIHOCTHBIE:
* [IponoiKUTh BOCIIMTAHHWE HABBIKOB AKOJOTHMYECKON KYJIbTYpPbI, OTBETCTBEHHOTO
OTHOLLIEHHUS K JIOJM U K IPUPO/IE;
» CoBepIIIEHCTBOBATh HABBIKM KOJIJIEKTUBHOUW paOOTHI;
* CmocoOCTBOBAaTh MOHUMAHUIO COBPEMEHHBIX MPOOJIEM HKOJOTHU M CO3HAHUIO HX
aKTYyaJbHOCTH.
Jluunocmmuuwie:
-(opmMupoBaHUe NUCHUILTUHUPOBAHHOCTH, OTBETCTBEHHOCTH, CaMOOpPTaHU3AIINH,
LEJIeyCTPEMIICHHOCTH, TPUBUTHUS AKKYPATHOCTU U ONIPSATHOCTH;
-(opmMupoBaHe YBaXKEHUS K 9yKOMY MHEHUIO;
- pa3BHUTHE TPYJOBOTO BOCIHTAHWS TOCPEACTBOM CaMOCTOSITEIbHONW PabOTHI C
METOJMKAaMU, TPOBEACHUS SKCIIEPUMEHTOB 1 00paOdOTKOM UX pe3yJbTaTOB;
- (hopMupoOBaHHE €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHUS IIKOJILHUKOB, PA3BUTHE
JUYHOCTH peOCHKa.
O:xunaembie pe3yabTaThbl.
Jluunocmmuuie:
* OCO3HABaTh c€0sl IIEHHOM YacThl0 OOJBIIOIO Pa3HOOOpa3HOro Mupa (IPUPOILI U
o011ecTBa);



* UCHBITBIBATH YYBCTBO TOPJOCTH 3a KpacoTy pOJHOM MpPUPOIbI, CBOI MAaIyIO
Ponuny,ctpany;

* popMynHpoBaTh CaMOMY MPOCTHIE MTpaBujla MOBEIECHUS B IPUPOJIE;

* 0CO3HaBaTh ce0s rpaxkaaHuHoM Poccuu;

* OOBSACHATD, UTO CBA3BIBAECT T€OS C UCTOpPUEH, KyIbTYpOH, CyIb00il TBOEro Hapoja U
Bcen Poccum;

* UCKaThb CBOIO TMO3MIMI0 B MHOTrooOpa3uu OOLIECTBEHHBIX U MHPOBO33PEHUYECKUX
MO3UIINH, CTETUYECKUX U KYJIbTYPHBIX MPEINOYTCHUH;

* yBa)KaTh UHOE MHEHME;

* BBIpa0aThIBaTh B IPOTHUBOPEUHUBBIX KOH(MIUKTHBIX CUTYALIUSIX MMPABUIIA TTOBEACHUS.
Memanpeomemmnuvie:

B o6nactu koMmyHuKkaTUBHBIX Y'Y /1:

* OpPraHU30BBIBaTH B3aUMOJIEUCTBHE B rpymnne(pacupenensiTh poJid, TOTOBapUBATHCS
Jpyrc Ipyrom u T.1.);

* IPeBUICTH (MPOTHO3UPOBATH) MOCIECTBUS KOJIJIEKTUBHBIX PELICHUMH;

* 0(hopMIISITH CBOM MBICTH B YCTHOW U NMUCHbMEHHOW peYM C YYETOM CBOUX yUEOHBIX U
’KU3HEHHBIX PEUYEBBIX CUTYAIIN, B TOM 4Kcie ¢ npumeHnenuemM cpenacts UKT;

* IpU HEOOXOAMMOCTH OTCTauBaTh CBOK TOUKY 3pEHHUs, AapryMeHTHpys ee.
Y4uThCs MOATBEPKIaTh ApTyMEHTHI (haKTaMu;

* CAyIIaTh JPYTUX, TBITATbCSA NPUHUMATH IPYTYHO TOUYKY 3PCHHS, OBITh TOTOBBIM
U3MEHHUTH CBOIO TOUKY 3pEHHUSI.

B obnacmu peeynamusnvix YV/I:

* ONpEAENTh 1eJIb YYeOHOU MAESTENBHOCTH C MOMOIIBIO YUYUTENS U CAMOCTOSITENBHO,
UCKAaTh CPEJICTBA €€ OCYIIECTBIICHMUS;

* YIUTHCS OOHAPYXUBaTh W (HOPMYJIUPOBATH YUYEOHYIO MpoOJieMy, BBIOMpATh TEMY
IPOEKTA;

* COCTaBJISITh IJIaH BBITIOJHEHUS 3a7a4,pEHICHHs] TTPOOJIEM TBOPUYECKOTO U MOMCKOBOTO
XapakTepa, BBITIOJHEHUS MMPOEKTa COBMECTHO C YUUTEIIEM;

* paboTasi TO0 TUIaHy, CBEPSATh CBOM JACHCTBHUS C LIETBI0O WU, NMPU HEOOXOAMMOCTH, U
CIIPaBJISATh ONINOKH;

* paboTasi MO COCTaBJICHHOMY IUIaHy, WCIOJb30BaTh, HAPSAAY C OCHOBHBIMHU, U
JIOTIOJIHUTENIbHBIE CpeJICTBA (CIpaBOYHAsl JUTEpaTypa, CIOXKHBbIE HMPUOOPHI, CpelCTBa
UKT);

* IpejnoaraTh, Kakasg nHpopMaIus HyXHa;

* oTOMpaTh HEOOXOAMMBIC CIIOBAapH, SHIUKIONEINH, CIPABOUYHUKH, 3JIEKTPOHHBIC
JTUCKH;

* COMOCTaBIATh MW  OTOMpaTh WHPOPMANUIO, TOJYYEHHYIO U3  PA3IUIHBIX
HMCTOYHUKOB

(cioBapu, SHIMKIONEUH, CIPABOYHUKH, 3JIEKTPOHHBIE JUCKH, ceTh IHTEpHET);

* BBIOMPATh OCHOBAHUSA JIJIs1 CPABHEHUS, KJIaCCU(PUKAIINHI OOHEKTOB;

* YCTAaHABJIMBATh aHAJIOTUU U IPUYUHHO-CJICICTBCHHBIC CBS3H;

* BBICTPaUBaTh JOTMYECKYIO LENb PACCYKICHUN;

* IPEJCTaBIATh MH(OPMALMIO B BUE TaOJIUL, CXEM, OIIOPHOIO KOHCIEKTA, B TOM YHUCIIE
¢ npumeHenneM cpencts UKT.

* OpPraHW30BBIBATH B3aUMOJCHCTBUE B TpymIme (pacmupeacisTh POJH, JOTOBAPUBATHCS

JIPYT C IPYTOM U T. 1.);



* IpeABUAETH (IPOTHO3UPOBATH)TOCIEICTBUS KOJJIEKTUBHBIX PEILIECHUN;

* 0(bOpMIISITH CBOM MBICTM B YCTHOW U MUCbMEHHOW peYM C YYETOM CBOUX yUEOHBIX U
KU3HEHHBIX PEYEBBIX CUTYallMl, B TOM yucie ¢ npumenennem cpeacts KT,

* IpU HEOOXOAMMOCTH OTCTauBaTh CBOK TOYKY 3pEHHUS, AapryMeHTHpys e€e.
Y4uThCs NOATBEPAKAATh APIYMEHTHI (DaKTaMU;

* B XOJI€ IPEACTABJIEHHUS IPOEKTAa YUUTHCS JAaBATh OLEHKY €T0 PE3YIbTATOB;

* MOHUMAaTh TNPUYUHBI CBOErO HEycCllexa M HaXOJUTh CIOCOObI BBIXOJA U3 ATOU
CUTYyaluu.

llpeomemmuuvie:

* pejnoJaraTh Kakas HHpopMalus HyKHa;

* oTOMpaThb HEOOXOJMMBIE CJIOBApPH, HSHUMKIONEANH, CIPABOYHUKH, DJIECKTPOHHbBIC
JICKH;

* COIOCTaBJIATh U OTOMpaTh MHGOPMALMIO, MOJYYEHHYIO M3 Pa3jIMYHbIX HCTOYHUKOB
(croBapu, SHUUKIONEUH, CIPABOYHUKH, SJIEKTPOHHBIE TUCKU, ceTh HTEpHET);

* BBIOMpaTh OCHOBAHUS JIJIsl CPABHEHUS, KiIacCu(UKaUu 00bEKTOB;

* YCTAHABJIMBATh AHAJIOTUU U IPUUUHHO-CJIEJCTBEHHBIE CBSI3H;

* BBICTPaUBaTh JOTHUECKYIO LIEMb PACCYXKICHUN;

* IPEJCTaBIATh MH(OPMAIUIO B BUE TabJIHUII, CXeM, OTIOPHOTO KOHCTIEKTa, B TOM YHCIIE
¢ npuMmeHenuneM cpencts UKT.

DopMbI U METOAbI KOHTPOJIS.

Bxomdmmui KOHTpOJIb—ONPENEICHUE YPOBHS 3HAHUN, YMEHUW, HABBIKOB B BHJE
Oece1, MPaKTUYECKUX pabOT, BUKTOPUH, UTP.

[TpomeXyTOUHBIN KOHTPOJIb: KOJUICKTUBHBIN aHAIN3 KaXIO0W BBITIOJIHEHHOW paboThl U
caMoaHaJIu3 ;IIpOBEpKa 3HAHUM, YMEHHUN, HABBIKOB B X0J1€ Oece/Ibl.

WTOroBbIll KOHTPOJIb: TMPE3EHTALlMU TBOPUYECKUX M HCCIEA0BATEIbCKUX PpadoT,
y4acTU€ B BBICTABKAX M MEPONPHUATHUAX, YUAaCTHE B KOHKYPCaX HCCIIEI0BATEIBCKUX
paboT B IIKOJBHOM HAay4yHOM OOINECTBE, DKOJOTHYECKOM oOImecTtBe. Dopmbl
IIOJBE/ICHUSI UTOTOB PEAIN3ALIUU [TPOIPAMMBIL.

* lItoroBbie BHICTAaBKH TBOPYECKUX padOT;

* [TopTdonmo u npe3eHTaIMNH C UCIIEOBATEIBCKOMN IS TEIbHOCTH;

* Yyactue B KOHKypCax MCCIIe10BaTeIbCKUX padoT;



Y4eOHBINA JIAH

No Ha3zanue tem KonnuecTBo yacos dopma
n/n BCETO TEOpUS | MPAKTHK | KOHTPOJSA
a
1 XHUMHS HayKa O 10 5 5 TecTtupoBaHue
BEIIECTBAX U X
IPEBPAICHUSIX
2 BemectBa BOKpyr Hac 50 21 29 BukTtopuna
[IpakTrueckas
paboTta
3 Yrto MBI y3HaIU 0 XUMUU | 8 4 4 3ammura
MIPOCKTOB
YuyeOHO-TEMATHUECKHI IIJIAH
No HazBanue pa3znenos O0BeM yacoB
I/ Bcero B Tom uncne
q9aCOB | TCOpU HpaKTI/IKa
1 «XUMHUsS—HayKa O BEIIECTBAX U UX MPEBPAIIEHUIX)
1.1 | Xumus — Hayka o BemiecTBax. Mcropus 2 2 -
Pa3BUTHS XUMHUH. 3HAKOMCTBO ¢ KAOMHETOM
XUMHH.
1.2 | IlpaBuna TexHUKH 0€30TACHOCTH. 4 1 3
3HAKOMCTBO C JJa0OPaTOPHBIM
000pyT0BaHHEM.
1.3 | 3HakomMcTBO ¢ U POBOI TabopaTopreH 1Mo 4 2 2
xumuu Z.labs.
2 BeniecTBa BOKpyr Hac
2.1 | dusuueckue cBoicTBa BeniecTs. Ynctel 4 2 2
BelecTBa U cmecu. CriocoOwl pasjieneH|
cMecel.
2.2 | Bonau ee cBoiicTBa 4 2 2
2.3 | PacBopbl.OK30 U SHAOTEPMUYECKHE PEAKIIUU 6 2 4
IIPU PACTBOPCHUH BEIIECTB
2.4 | CBeun ux cocTaB ¥ BHBI. 2 1 1
2.5 | Metanibl, KOTOpbIE HAC OKPYXKAIOT. 4 2 2
2.0 | YKcycHas KucioTa , €€ CBOMCTBA 4 2 2
2.7 | Ilumeas coma 2 1 1
2.8 | Yai. lcropus , BUbl, 3HAaUCHHUE 4 2 2




2.9 | Momoko: 4 1 3
2.10 | Mbuio u CMC 6 2 4
2.11 | BemecrtBa Hamel anTeku 10 4 6

3 Yto MBI y3HATIM O XUMUU
3.1 | [loaroroBka MUHU MPOEKTOB. 8 4 4

Coaepxanue nmporpaMMmsl
Pa3zoen 1. «Xumus—Hayka o BelllecTBaxX U UX npeBpaunieHusx» - 10 gyacos

Xumus wim marus? HeMHOTO M3 ucTOpur XUMUW. ANTXUMUS. XUMHS BYEpa, CETOIHS,
3aBTpa. TexHHKa OE30MaCHOCTH B KAOMHETE XUMUHU.
JIabopaTopHoe 00OpydOBaHHE. 3HAKOMCTBO C pa3laTOYHBIM OOOPYAOBaHUEM IS
NPAKTHYCCKUX M JJabopaTopHbIX padot. [locyna, e¢ BuaBI U Ha3HA4YCHHE. PEakTUBBI U
MX KJIacCHI.
OOpamieHne ¢ KHCIOTaMH, IIEJIOYaMM, SAOBUTBIMU BEIICCTBAaMU. Mepbl TEpBOU
MIOMOIIY TIPU XUMHUYECKUX 0XKOTax M OTpaBJICHHUSAX. BrIpaboTKka HaBBIKOB 0€30MMacHOU
paboTHI.
JleMoHCTpalus. Y IUBUTEITHHBIC OIBITHI.
Jlabopamopnas paboma 1. 3HAKOMCTBO C 0OOpyAOBaHWEM [UJISl TPAKTHYECKUX H
71a00paTOPHBIX PadOT.
Jlabopamopnas paboma 2. 3HakoMCTBO ¢ IIUGPOBOIL 1abopaTopueit mo xumun Z.labs.
[pakTrdeckas padoral. M3ydyeHne teMriepatrypbl IDIAMEHH TIPH TOPSHUU Pa3TUYHBIX
BEIIICCTB.

Pazoen 2. «BemectBa BOKpyT T€0s, OrssHUCH!» — 50 gacoB

BemectBo, ¢dusmyeckne cBoiicTBa BemiecTB. OTIMYME YHUCTHIX BEIIECTB OT CMECEH.
CnocoOb1 paznenenus cMmeceir. Boga. Muoroe nu mbl 0 Heit 3Haem? Boma u eé
cBoicTBa. Uto HeoObuHOTrO B Bosie? Bona mpecHas, IMCTUILIMPOBAHHAS, MUHEPAJIbHAS
Y MOpCKas.

CriocoObl OYMCTKH BOJIBI: OTCTanBaHKE, (PUIBTpOBaHUE, 00E33apaKUBAHHE.
[IpuroroBiieHe BOJIHBIX PAcTBOPOB. BHIbI pacTBOPOB, pPacTBOPUMOCTH. TE€IIOBBIE
SIBJIEHUSI TTPU PACTBOPEHUMU.

BemectBa roprounie u Heroproure. CTpoeHHUE TIaMEHHU.

Cseun, ux coctaB. Duznyueckne CBOKWCTBA mapaduHa u BOCKA.

Mertamnbl, KOTOpbIe HAC OKpYXk)atoT. M3yueHne GU3N4ecKux CBOWCTB METAJIIOB.
CronoBelii ykcyc U ykcycHas odcceHuus. CBOWCTBa YKCYCHOW KHCIOTBI U €€
dusnonorudeckoro Bo3aeicTaue. [IpumeHenne yKCyCHONU KHCIIOTHI.

ITutseBas coga. CBOKCTBA U PUMEHECHHUE.

Yaii, coctaB, CBOMCTBA, (PHM3UOJIOTUUECKOE JICCTBUE HA OPTaHU3M YeIOBEKa.

Monoko: cocTaB, NIPUMEHEHUE, 3HAYEHUE, BUIBI.

Mputo unu MbuU1a? OTiIMYME XO3AMCTBEHHOIO MbUIa OT TyaneTHoro. lllenounoi
XapakTep XO35MCTBEHHOTO MbLIA.



CrupanbHble MOPOIIKY U APYrUue MOIIIUE cpeacTBa. Kakue mopomky camble ONacHEIE.
Hano nu onacarbest KUAKUX MOIOIIMX CPEJICTB.

MHoroo0pa3ue JeKapCTBEHHBIX BemlecTB. Kakue jekapcTBa MbI OOBIYHO MOXKEM
BCTPETHUTH B CBOEH JOMAIIHEN anTeyke?

AnTeuHblil WO U ero cBoircTBa. [louemy ioa Hago AepXkaTh B IUIOTHO 3aKyNOPEHHOU
CKJIISIHKE. «3elIeHKa» WIM pacTBOp OpuiuiMaHToBOro 3eineHoro. llepekucs Bomopona
u ruaponeput. CBOKCTBA MEPEKUCH BOJOPOA.

ACNUpUH WM aleTWICAINLIWIOBAsT KHUCIOTa M €ro cpoicrBa. OmNacHOCTb MpHU
MIPUMEHEHUH acCIIUpPUHA.

Jlabopamopnas paboma [.W3ydyenue cTpoeHue IuiameHu. M3ydeHue  CBOMCTBa
TUTAMCHHM Pa3JInIHBIX BEIICCTB.

[Ipaktuueckas pabora 1. Paznenenue cmeceil.

Jlabopamopnasa pabomama?2.CBOWCTBa pa3INYHBIX BUJOB BOJIbI.

[IpakTnueckasg pabora2.O4yncTKa BOJLL.

Jlabopamopnas ~ pabomama3.  OrnpezaelneHue  TeMIepaTypbl  IUIABICHHUS U
KPUCTAJLITU3AIMH BEIIECTB.

Jlabopamopnas pabomamas V3yduenue GpU3NIECKUX CBOMCTB METAIIJIOB
Jlabopamopnas pabomama6.9x30 U SHAOTEPMUYECKUE pEAKUUHU TPU PACTBOPEHUHU
BEIIECTB.

[Ipaktuueckas pabora3. IlpuroroBieHne MePECHIIEHHOTO PACTBOPA.

Jlabopamopnas paboma7.CBONCTBAa YKCYCHOM KHUCIIOTHI.

[Ipaktuueckas paborta4. CpaBHEHUE CBOWCTB YKCYCHOM KHCJOTBI DPa3IHMYHON
KOHIIEHTPAIIMK CO CBOMCTBAMHU HEOPTaHUYECKUX KUCIIOT.
Jlabopamopnaspaboma8.CBONCTBA MUTHEBOU COIBI.

Jlabopamopnas paboma 9.CBoiicTBa yasl.

[IpakTryeckas pabortas.M3yueHrne CBOMCTB pa3IMUHBIX COPTOB Yasl.

Jlabopamopnas pabomam1(.CBoiicTBa MOJIOKA .

[Ipaktuueckas paborabd. OnpeneneHre mpuMeceil B pa3IMUHbIX BUIaX MOJIOKA.
Jlabopamopnas pabomal I .CBoWCTBa MbLIA.

[IpakTryeckas pabora7.CpaBHEHHE CBOWCTB pa3IM4IHBIX cOpTOB Mbuta 1 CMC.
Jlabopamopnaspabomal2. HeoObI4HbIE CBONCTBA TAKUX OOBIYHBIX 3€JICHKU U HOJA.
IIpakTryeckas pabora8. M3yueHne CBOMCTB MEPOKCHIa BOJAOPOA.
Jlabopamopnaspabomal 3. CBoicTBa acliupuHa.

[Ipaktuueckas pabora 9. McciaenoBanue NpUPOTHBIX U MEAWIIMHCKUX MPENapaToB Ha
HAJIMYHE alleTUIICATUIIIIOBON KUCTIOTHI.

Paznen 3. «HTo MBI y3HAIM O XUMUU?» — & 4ACOB

HOI[FOTOBK& H 3allTa MUHU-TIPOCKTOB

YcioBuii peajM3auuy NporpaMMmbi.
1. MaTepuajibHO-TeXHUYECKHE YCJIOBHS Peain3alui MPporpaMMbl
1.Iudposas nadopartopus no xumuu Z.labs.
2. XuMH4ecKas nocyaa
3. PeakTuBbl



4. IIpoektop
5. HTepakTuBHAs JOCKa
2.Y4eO0HO-MeTOAN4YeCKOoe ofecrieueHne MporpaMmbl
B coctaB yueOHO-METOAUYECKOT0 KOMITJIEKTa K MPOTpaMMe BXOJISIT:
- y4eOHbIE U METOJIMUECKHUE ITOCOOUS;
XUMUYECKUE CITPABOYHUKH;
pa3naToyHble MaTepUasbl (TaOIUIbI, CXEMBI)
BUJICO- U ayIOMAaTepHUabl;
KOMITBIOTEPHBIE TTPOTPAMMBL.
3. Cnucok JuTepaTypsl I NeJarora
1. Anexcunckuid, B. H. 3annmarenbHble ONbITH 10 XUMUK: KHHra miist yuuresns
AnexkcuHCKH. — 2-¢ u3., ucnp. — M.: [Ipoceemenue, 1995. — 96 c.
2. bunosunikuit, M. 3anumarenbHas xumus. KpucTamibl, ra3sl ¥ UX COSTUHECHHUS.
bunosunxuit — M.: ACT, 2018. — 121 c.
3. Bockpecenckuii, [1. U. Texauka nadoparopubix padot / I1. . Bockpecenckuii. — 9-¢
n3a. — JI.: Xumus, 1970. — 717 c.
4. T'abpuensu, O.C. HacronpHas kHura yuurtens. Xumus. 8 kiacc: Meroaumdeckoe
nocobwue. / . 'abpuenstn, O.C. Bockoboiinnkosa H.I1., Amykosa A.B. — M.: Jlpoda,
2008.
5. Kykymkun FO.H. Xumus Bokpyr Hac / FO. H. Kykymikun — M: Beiciias mkosna,
1992.
6. Crenun, b. JI. 3anumatenbHbie 3a7aHusi U 3(QQEKTHBIE OMBITHI MO XUMHUU
Crenun, JI. 0. AnukbepoBa. — M.: [Ipoda, 2002. — 432 c.
4.CriucoK JuTepaTypsbl sl 00y4ar0mUXCs
1. Bockpecenckuid, I1. U. Texuuka nmadopatopusix padot / I1. M. Bockpecenckuii. — 9-¢
m3a. — JI.: Xumusg, 1970. — 717 c.
2. I'pocce, O. Xumus my1st 1100603HaTeNbHBIX. OCHOBBI XUMUU U 3aHUMATEIIbHBIE OTIBITHI
3. I'pocce, X. BaticmanTtens. — 2-¢ pyc.u3a. — JI.: Xumus, 1985. — 335 c.
3. lBanos, A. A. Xumus — npocto. / A. A. Usanos. — M.: ACT, 2018. — 250 c.
4. Kpuimas, B. A. DHIMKIIONEIMYECKUI CII0BAph IOHOTO XMMHUKA
B. Cranno.— 2-e u3z., ucnp.— M.: [legaroruxka, 1990.— 320 c.
5. Crenun, b. JI. Knura no xumuu nia nomamnHero urenus. b.J[. Crenwuw,

JLIO.



