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IHosicHuTEeIbHAA 3AIIUCKA
HarpaBiieHHOCTB IIPOrpaMMBl. €CTECTBEHHOHAYYHAs
YpoBeHb IporpamMMbl: CTapTOBBII
Bupa nporpammsl: MOAUGHUIIMPOBAHHBIN

HopmaTuBHO-nipaBoBas 6a3a, Ha OCHOBe KOTOPOii pa3padoTaHa nporpamMmas:

®enepanbHblil 3ak0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepannm»

HanmonaneHsiii mpoekt «O6pazoBaHue».

®enepanbhblii mpoekT «Toyka pocTa» HAMOHATBLHOTO TpoekTa «O0pa3oBaHHUE».

Konennus OOH o npaBax pebeHka.

[Tpuopurernsiii mpoekr or 30.11.2016 r. Ne 11 «/locTymHOEe AOMOJIHHUTENbHOE OOpa3oBaHUE IS
JETE», YTBEPKICHHBIN IIPOTOKOJIOM 3aceianus npesuauyma npu Ilpesunente PO.

Pacnopsokenne IlpaButensctBa P® ot 29.05.2015 r. Ne 996-p «OO6 yrBepknenun Crpareruu
pa3Butus Boctutanus B Poccuiickoit @eaeparun 1o 2025 roma».

Pacnopsoxenue IlpaBurensctBa PO ot 31.03.2022 r. Ne 678-p «O6 yrBepxaenun Konuenimu
pa3BUTHA JOMOJHUTEIBHOTO 0Opa3oBanus nereit 10 2030 roma».

[Tpuka3z Muno6pazoBanusi PO ot 22.12.2014 r. Ne 1601 «O mpoaomkuTeabHOCTH pabouero BpeMeHH
(HOpMax YacoB IMeJaroruueckoil paboThl 3a CTaBKY 3apa0OTHOM IUIAThl) MEIArOrHYECKUX PaOOTHUKOB U O
MOPSZIKE OTIPENEIICHUs] YU4eOHON Harpy3K MeIaroruuyeckKuX paOOTHHKOB, OTOBApHBAEMOW B TPYIOBOM
JIOTOBOPE.

[Ipuka3z MunuctepctBa oOpazoBanus U Hayku P®D ot 09.11.2015 r. Nel309 «O6 yrBepkaeHUU
[Mopsinka oOecriedeHUst yCIOBHW JOCTYMHOCTH IS WHBAIMAOB M MPEJOCTABISIEMBIX YCIYT B cdepe
o0pa3oBaHus, a TAK)KE OKAa3aHUS TIPU STOM HEOOXOTUMON TTOMOIITH.

[Tpuka3 MunuctepctBa npocsemenust PO ot 03.09.2019 r. Ne 467 «O6 yrBepknaenun lLlenesoii
MO/JIEJTA Pa3BUTHS PETHOHAILHON CHCTEMBI JOTIOTHUTEILHOTO 00pa30BaHUs IETEH».

[Tpukaz MunoOpuayku Poccum n Munnpocseuienust Poccun ot 05.08.2020 r. Ne 882/391 «O06
OpraHu3alii M OCYILIECTBIECHHUH OO0pa30BaTEIbHON JESATENbHOCTH TpU CeTeBOH (opMme peann3anuu
00pa3oBaTENbHBIX TPOTPAMMY.

[Tpuka3 Munnpocsemienus: Poccun ot 16.09.2020 r. Ne 500 «O06 yTBepxaeHUN TpUMEpHOil HopMbl
J0roBopa 00 06pa3z0BaHUU MO JIOTIOJIHUTENFHBIM 0011e00pa30BaTENbHBIM IIPOrpaMMam».

[Tpuka3 MunuctepctBa Tpyna U coumanbHoi 3amutel PO or 22.09.2021 r. Ne 652 «O0
yTBEp)KJeHUU TMpodeccuoHalbHOro cranaapra «llemaror AomMONHUTENBHOrO o00pa3oBaHUs JeTed U
B3POCIBIX».

[Tpukaz MunoOpuayku P® ot 27.07.2022 r. Ne 629 «O06 yrBepxknenuu llopsaka opraHuzanuu u
OCYIIECTBIICHUS ~ 00pa30BATENbHOW  JIEATEIBHOCTH IO  JIOTIOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM
porpaMmmam>».

[Tucemo MunucrepctBa oopazoBanust u Hayku P® ot 18.11.2015 r. Ne 09-3242 «O wnampaBieHUU
uHpopmarmu» (BMecTe ¢ «METOANYECKUMH PEKOMECHIANUSAMH [0 TMPOSKTHPOBAHUIO JOMOJTHUTEIBHBIX
00I1Iepa3BUBAIOIINX TPOrPamMM (BKITIOYAs Pa3HOYPOBHEBBIC TPOTPAMMBI)»).

[MTucemo Munobpuayku P® ot 03.04.2015 r. NeAIl-512/02 «O HampaBiACHHH METOIUYECKUX
pekomenganuii mo HOKO» (Bmecte ¢ «MeTOAMYECKUMH DPEKOMEHAAIMSIMU IO HE3aBHCUMOM OIICHKE
KadecTBa ~ oOpa3oBaHMsi ~ OOpa3oBaTeNbHOM  JEATENBHOCTH  OpPraHW3allUif,  OCYIIECTBIISFOIINX
00pa30BaTEIBHYIO ICATCILHOCTDY).

[MTucemo MunoOpuayku P® ot 29.03.2016 r. NeBK-641/09 «O HanpaBiICHHH METOIUYECKUX
pekoMeHmanui» (BMecte ¢ «METOAMYECKUMH PEKOMEHIAIMSAMHU [0 peau3alMy  aJanTHPOBAHHBIX
JOTIOJTHUTEIBHBIX  00I1e00pa30BaTeNbHBIX MPOTPaMM, CIIOCOOCTBYIOIIMX —COLMATBbHO-TICUXOJIOTHYECKOM
peabmwimTanyy, Npo(PECcCHOHATBHOMY CaMOOIPECNCHUIO JeTeld C OrpaHMYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBS, BKJIFOUAsl IeTEH-NHBAIUIOB, C Y4ETOM UX 0COOBIX 00pa30BaTEIIbHBIX MOTPEOHOCTEI»).



[TuceMo MunoOpHaykun PO ot 28.04.2017 r. NeBK-1232/09 «O HampaBieHHHM METOAMYECKUX
pekomeHnanui» (BMecte ¢ «MeTOIUYECKMMU PEKOMEHIANMSAMH 110 OpraHU3alii HE3aBUCHMOW OIICHKU
Ka4ecTBa JIOTIOJIHUTEIBHOTO 00pa30BaHUs ACTEI»).

[ToctanoBnenue I'nmaBHOTO rocymapcTBeHHOro canutapHoro Bpaua or 28.09.2020 r. Ne 28 «O06
yrBepxaeHun caHuTapHbeix npaBui CII 2.4.3648-20 «CaHuTapHO-3MHAEMHUONIOTUYECKHE TpeOOBaHUS K
OpraHHU3aIUsM BOCIIUTAHUS U 00Y4EHUs, OT/IbIXa U 03/I0POBJICHHUS JETEH U MOJIOICKHUY.

[Tpuka3z MuHHCTEpCTBa 3apaBOOXpAHEHUS U conranbHOTO pa3BuTuss PO ot 26.08.2010 r. Ne 761n
«O6 yrBepxkaeHun EguHOro KBadM(HUKAMOHHOTO CIPABOYHHMKA JOJDKHOCTEH  pPyKOBOJUTENEH,
CHEIHAIUCTOB U CIyKaumx, pazaen «KpamupukanuoHHBIE XapaKTEPUCTUKHU AOJHKHOCTEH pabOTHHKOB
00pazoBaHU».

[Tpuka3 denepanpHOU CITyObI 110 HaI30py B chepe oOpazoBanus u Hayku oT 14.08.2020 r. Ne831
«O6 yrBepxkaenun TpeOoBaHUN K CTPYKType OQUIIMAIBLHOTO caiiTa oOpa3oBaTEeNbHON OpraHM3allud B
MH(POPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOU ceTn «MHTepHeT» 1 hopMaTy npeaocTaBieHus HHHOPMAITHN».

3akon Kabapauno-bankapckoit Peciyoimku ot 24.04.2014 1. Ne 23-P3 «O06 oOpa3zoBaHUM».

[Tpuka3 Muno6pnayku KBP ot 17.08.2015 . Ne 778 «O0 yTBepkaeHnn PernoHaabHBIX TpeOOBaHMIA
K pErjaMeHTAllMd JeSITEeIbHOCTH TOCYJapCTBEHHBIX OOpa30BATENbHBIX YUYPEKICHHNA TOTOIHUTEIHLHOTO
oOpa3oBanus nereii B Kabapauno-bankapckoii Pecy0Ommke».

Pacnopsokenue IlpaBurensctBa KBP ot 26.05.2020 r. Ne242-pn «O6 yrBepknennn Konuenimu
BHEAPEHHS MOJIEIHM IEPCOHU(UITMPOBAHHOTO JIOTIOJHUTEIBHOTO 00pa3zoBanus aereil B KbP».

[Mpukaz Munnpocseniennss KBP ot 14.09.2022 r. Ne22/756 «O06 yrBepxkaenun IIpaBuin
NepCOHU(PUIMPOBAHHOTO (PUHAHCUPOBAHUS TOTIOIHUTENILHOTO 00pa3oBanus aereil B KbP».

[Tucemo Munmnpocserenust KBP ot 02.06.2022 r. Ne22-01-32/4896 «MeToauuecKue peKOMEH IAIHH
Mo paszpaboTKe M peanu3aluy JOMOJIHUTENbHBIX 00111e00pa3oBaTeNbHBIX OOIIEPa3BUBAIOUIMX MPOrpaMM
(BKJTIOYAst pa3HOYPOBHEBBIE M MOYJIbHBIE)».

[MTucemo  MunnpocBenienus KBP  or  26.12.2022 1. Ne22-01-32/11324 «Mertoauueckue
PEKOMEH ALY TI0 pa3paboTKe U SKCIEePTH3e KauyecTBa aBTOPCKUX JOTOIHUTEIBHBIX 00111€00pa3oBaTeIbHbIX
o011epa3BUBAIOIINX TPOTPAMM».

VYuebnniit mman MKOY «COIIl Ne 1» ¢.im. Manka 30J1bCKOT0 MyHUIIUTIAIBHOTO palioHa

AKTYaJIbHOCTbH POTPAMMBL.

[IporpamMma peanusyercss B paMKax HallMOHaJbHOrO mpoekra «OO0pa3oBaHME» U BXOJSAIINX B HETO
denepanbHbIx  mpoekToB  «CoBpemeHHas mkoma» W «Touka pocra». JIMTAKTUYECKHA  CMBICIT
UCCIICJIOBATENIbCKOM W TMPOEKTHON JESITEIbHOCTH IOMOTaeT oOO0yJaroIIuMCcs CBSI3aTh OOYYCHHE C
OKpYXAIOIIUM MHUPOM. 3HAHUS M YMEHHUs, HEOOXOJMMbIE [JIsi OpraHu3alllMi HCCIIEeI0BATEIbCKON
JeSITETLHOCTH, B OY/IyIIeM CTaHYT OCHOBOM JJIsi OPraHU3aIuH U TUIAHUPOBAHUS KU3HECSITEILHOCTH.

HoBusna
Peanuzarus nporpaMMHOTo MaTepuana criocoOCTBYeT 03HAKOMIICHUIO 00YyJarOIIUXCsI

C OpFaHHSaHHCﬁ KOJUICKTUBHOI'O U MTHAUBHUAYAJIbHOT'O UCCIICIOBAHUA, no6y>1<z[aeT K YFJ'IY6J'ICHHOMy
HU3Yy4YCHUIO HAYKHU XUMU, Ha6J'II-O,Z[eHI/IHM " SKCIICPUMCHTHUPOBAHUIO, ITO3BOJIACT YC€PEA0OBATh KOJIJICKTHBHYIO
U MHIUBUAYAJIBbHYIO ACATCIBHOCTD.

OTanyurebLHAA 0CO0OEHHOCTDH

OTnuuntenpHas 0COOEHHOCTh MPOTPAMMbl 3aKJIIOYAeTCsl B TOM, YTO B HEW ynensierca OoJblloe
BHUMAHHE TPAKTUYECKOW JI€ATEIbHOCTH OOydaroluxcs, JaeT BO3MOXHOCTH B JOCTYIHOM (opme
MTO3HAKOMUTBCS C XUMUYECKMMHU MPOLIECCAMU U SIBJICHUSAMH, IPUMEHSATh MOTY4YEHHbIE 3HaHUS U HABBIKY MpU
pelIeHNH HECTaHJApPTHBIX 3ajad, IO3BOJIIET NMPHOOPECTH OMBIT pabOThl B XMMHYECKOH J1abopaTopui,
OKYHYTbCSI B MUp XMMUH BEIIECTB U MATEPUAJIOB, XUMHUYECKHUX OIBITOB, HAYYUTHCS BBIAEIATH IPOOIEMY U
HaXOJUTh ITyTH PELICHUS YEPE3 IKCIIEPUMEHT.

IMenarornyeckast 1e1ec000pa3HOCTD.



CymiecTBeHHYIO POJIb B MO3HAHUU OKPY)KAIOIIEr0 MUpa UI'PACT OBJIaICHUE JETbMH HABBIKOB PAOOTHI
C Hay4YHO - 03HABaTeJIbHOM JINTEpaTypOii: MOUCK U MOJ00p HEOOX0UMON HH(POPMALIUY , €€ aHAIIU3,
COTIOCTABJICHUE PE3YAbTATOB U MOJIBEJICHUE UTOTOB. B X071€ peanu3anuu nporpaMmsl y 00ydaroniuxcs
(bopMupyeTCst IOTHYECKOE MBIIIICHNE, TAMSATh, HAaBBIKM pAa0OTHI B TPYIIAX, HABBIKH MYOJIHMYHOTO
BBICTYIUICHHUS TIEPE]] Ay TUTOPUCH.

Ajpecar: yyamnuecs B Bo3pacte 15-16 net, umeromue 6a30Bbie 3HaHUS 10 KypCy UIKOJIbHON MTPOTPaMMBl.
Cpok peanuszauuu: 1 ron

Pesxum 3ansTuii: 1 pa3 B Hegemo , 1 ac

HamnosnsiemocTs rpynnsi: 15 yenosexk.

dopma o0yueHusi: OuHas

dopma 3aHATHI: KOMOMHUPOBAHHAS. 3aHATHS COCTOST U3 TEOPETUUCCKOM YacTH ( JICKIIMHU, TUCKYCCHH,
MPE3CHTAIMK) U IPAKTHYCCKON YacTy (HaOJII0ICHUE, OTIBITHI , UCCICTOBAHMS U SKCIIEPUMEHTHI).

He.]'lb IPOorpamMmal. pa3BUTHEC UHTCIUICKTYAJIbHOIO M TBOPYCCKOI'O IMOTCHIIMATIa JIeTe Ha OCHOBE
(I)OpMPIpOBaHI/I}I ONCpallOHHBIX CII0CO00B YMCTBCHHBIX JEHCTBUH MO PCHICHUTIO TCOPCTUICCKUX U
MMPAKTUYICCKUX 3a/1a4 B 007aCTH XMMHH.

3ajavyu nporpaMmeml.
IIpeamerHbie

COBEPILCHCTBOBATH 3HAHMS YYAIIUXCS O THUIIAX PACYCTHBIX 3324 U aITOPUTMAaX HX PEIICHHS;

q)OpMI/IpOBaHI/Ie MMPAKTUYICCKOI0o YMCHUA IMTPHU PCIICHUHN SKCIICPUMECHTAJIBHBIX 3a1a4 Ha
pacrio3HaBaHKE BEIIECTB;

MMOBTOPEHHE, 3aKPETJICHINE OCHOBHBIX IMOHATHI, 3aKOHOB, TEOPHil, a TAK)Ke HAYIHBIX (PAKTOB,
00pa3yIoNMX XUMAYECKYIO HaYKY;

COBCPHICHCTBOBATh YMCHHA pPCIIATH 3aJJa4 UHTCTPHUPOBAHHOTO THUIIA,
MeTtanpeameTHbie:

* Pa3BUTh YMEHHE MIPOCKTHPOBAHUS CBOCH ACSATEIHHOCTH;

* MPOJIOJKUTH (OPMUPOBAHUE HABBIKOB CAMOCTOSTENILHOM pabOThI ¢ Pa3IMYHBIMU UCTOUYHUKAMU
uHpopmanuu,

* MPOJIOJDKUTH Pa3BUBATh TBOPUECKHUE CITIOCOOHOCTH.

JInuyHOCTHbBIE!

* IIPOJIOJDKUTH BOCITUTAHHE HABBIKOB OTBETCTBEHHOT'O OTHOIICHHUS K JIFOJISIM M K TIPUPOJIC;

* COBEPIIICHCTBOBATh HABBIKU KOJUICKTUBHOUN pabOTHI;

* CIOCOOCTBOBATH MIOHUMAHHUIO COBPEMEHHBIX MPOOJIEM SKOJIOTHH M COZHAHHUIO UX aKTyaJbHOCTH.
Y4eOHbIil J1aH

KosmmuecTBo yacos DopMbI
Ne HaumenoBanue pa3jeda, arTecTamun /
n/n TEeMBL Teopus IIpakTHka Bcero KOHTPOJIsA
Paznen 1. PacuetHble 3anaun TecroBbie pabOTHI;
1. 2 11 13 UCCIIeI0BaTeNbCKast
paboTa, HaOmoeHNE
2. TecroBbIe PAOOTHI;
Paznen 2. BeiBoa dopmyn 3 4 / P
uccieoBaTeIbCcKast




OpPraHUYECKUX BEIIECTB pabora,
HaOIIOACHHE.

3. Pazgen 3. Xumuueckue 0 7 7 TectoBbie paboTHI;
CBOMCTBA OpPraHUYECKUX HCCIIEN0BATENBCKAS
BELIECTB pabora,

HAOJIIOIEHHUE.

4, Pasgen 4. 'enernueckas 2 2 4 TectoBbIe pabOTHI;
CBSI3b KJIACCOB OPTaHUICCKUX HCCIIENOBATENbCKAS
BEIIIECTB pabora,

HaOII0ACHHE.
5. Paznen 5. Ilpodopuenranms 2 2 4 TectoBbie pabOTHI;
HCCIIEI0BaTEIbCKAs
pabora,
HaOIIONCHHE.

6. Pasgen 6. [lonsenenue 0 1 1 Hrorosoe
HUTOTOB TECTUPOBAHUE
BCETIO: 9 27 36

Conep:xanue nporpamMmmbl
Paznen 1. Pacuernsie 3anaun (13 yacos)
Teopus (2 uaca)

Pemenne 3amay ¢ HMCHOJIB30BAHMEM MACCOBOM JIOJIM XMMHUYECKHX DJIIEMEHTOB MM WX MAaCCOBBIX
cooTHomIcHUH B BemecTBe. IloHsaTHe «MmaccoBast JOJIS dJIEMEHTa» B COSNMHEHHMH. PacueT MaccoBOM HOIU
JJIEMEHTOB, WX MAaCCOBBIX U KOJUYECTBEHHBIX COOTHONICHUU MO (GOpMyNe XUMHYECKOTO COCAUHEHHUS.
Pemennie 3amau Ha BBIBOJ MOJEKYISIpHON (OpPMYJIbl HEOPTAaHMUYECKOTO BEIIECTBA MO MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJIIMX B €ro cocraB. PacueT maccoBoM oM coeauHeHHs B cMecH. IloHsTHEe «MaccoBas
JIOJISL COeAUHEHUS» B cMecH. PacueT MaccoBOM HOJM COCAMHEHMS B CMECH, €CIIM U3BECTHA MaccoBas OIS
XUMHYECKOT'0 DJIEMEHTA, BXOIAIIEro B COCTaB KOMIIOHEHTOB CMECH.

Ipakruka (11 yacos)

Pacuer MaccoBoil Do coeaWHEHHsT B cMecu. PacueT MaccOBOM JOJM COEIWHEHUSI B CMECH, €CIIU
HM3BECTHHI KOJIMYECTBEHHEBIE COOTHOIIEHUS 3JIEMEHTOB B CMECH. BbIUunMcIiIEHME MacCOBOM [OJIM BEIIECTBA B
pactBope. [lonaTne «maccoBas 1011 paCTBOPEHHOTO BEIIECTBAY.

Berancnenne MaccoBoil J10JM PAacTBOPEHHOTO BEIIECTBA B PACTBOPE, MNOJYYEHHOM IIPH JOOABICHUU
OTpE/ICJICHHON Macchl JaHHOTO BeIlecTBa Wi aoOaBieHus (BbimapuBaHus) Macchl (0ObeMa) BOJBI K
HUCXOQHOMY pacTBOpY.

Beluncnenre MaccoBOM JOJIM BELIECTBA B pPAacTBOpe. BbldunciieHHEe MAacCOBOW JOJM PAaCTBOPEHHOIO
BEII[ECTBA B PacTBOPE, MOJIYYEHHOM IIPU CIMBAHUU JBYX pacTBOpOB. PacueTHble 3a1ayd IO ypaBHEHMIO
XMMHUYECKOHN PEAKLUHU C UCIIOJIB30BAHUEM MACCOBOM J0JIM PACTBOPEHHBIX BEILECTB.



Boruuciienne wmaccel (0ObeMa) NPOMYKTOB pEaKIMU IO UW3BECTHOM Macce (00bemy) pacTBopa C
OIIPENIEJICHHOM MacCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

Boeluncnenre maccoBOi J0JIM PACTBOPEHHOI'O BELIECTBA B PACTBOpPE, IMOJYYEHHOM B pe3ysbTare
XAMHUYECKOM peaKinu, eClid U3BECTHBI Macca (00beM) pearupyroInX BEmecTB.

PacueTHbIe 3a7a4d M0 YPAaBHEHHIO XMMHUYECKOM PEAKIMU C WCIOJIb30BaHMEM MAaCCOBOM JIOJM BEIIECTBA B
cMecd. Perrenue 3amad ¢ MPUMEHEHHEM IOHATHS «MaccoBas JOJISI COEAMHEHHUS» B CMECH. BbramciieHue
MacCOBO# JIOJIM COEIWHEHHUS B CMECH, eCiii m3BecTHa: macca (00beM) cmecd, macca (00beM) HpOayKTa
peaKkIy B3aMMOJICHCTBHUS JaHHOM CMECH C APYTUM BEIECTBOM; Macca (00beM) MPOAyKTa €€ TEPMUIECKOTO
Pa3IOKEHHUS.

PacueTbl 00bEMHBIX OTHOLIEHUH ra30B MPU XUMUYECKUX peaklIUsX. 3akoH ABorazipo. Beruucienue
00BEMOB pEAarupyrolnX BEHIECTB WM MPOJYKTOB PEAKIWH MO HW3BECTHOMY OO0BEMYy OJHOTO U3
npopearupoBaBiuX (Hiau 00pa30BaBIIMXCSI) BELIECTB.

Pacuetsl TemmoBoro s¢d¢dekra peakuuu. IloHsTHe O TerioBoM 3¢ ¢eKTe XUMHUECKOW peakiuu. DK30- U
sHIOTepMHUUYecKhe peakuuu. CocTaBiIeHHE TEPMOXMMHUUYECKOTO YPaBHEHUSI PEAKIUH, €CIH H3BECTHO
KOJIMYECTBO TEIUIOTHI, BbIIENUBIIEHCS (MOTIOMEHHOM) B pe3yiabTraTe BCTymuBIIEro (oOpa3oBaBILErocs)
KoJiuecTBa (Macchl, 00beMa) BEeleCcTBa.

PacueTrHble 3amaun ¢ HCMONB30BAaHHMEM MACCOBOW JOJNM TPOAYKTAa pEaKUUd OT TEOPETUYECKU
BO3MOJKHOTO. [ToHsITHE «MaccoBas JOJIS MTPOIYKTa peakuum». Perenune 3a1ay no ypaBHEHUIO PEAKINH, €CITH
M3BECTHA MaccOoBas JOJS TMPOJYKTa peakiuu. BeluucieHWe MaccoBOM JOJMU MPOAYKTA PEAKIUHU, E€CIH
M3BECTHA Macca OJTHOTO M3 UCXOJHBIX BEIIECTB M Macca MPOAYKTa, KOTOPBIN OBLI MOJYYEeH B pe3yJabTaTe UX
B3aUMOJEHUCTBHU.

PacueTHple 3amauM C WCMOJNB30BaHHEM OOBEMHOH JOJNM MPOAYKTa pEaKIUH OT TEOPETUYECKH
BO3MOXHOTO. [loHsiTHE «0OBEMHAs A0S MPOAYKTa peakuuu». PemeHue 3ajad 1Mo ypaBHEHMIO PEaKIIMH,
€CIT U3BeCTHA 0OBEMHAas OIS MPOAYKTA peakiuu. Beraucienrne 00beMHON T0JIM MPOAYKTa PEAKIIUH, ECITN
u3BecTHa Macca (00bEM) OJJHOTO M3 HMCXOJHBIX BEIIECTB M O0BEM IMPOAYKTa, KOTOPBIA OBUI MOIYy4YECH B
pe3yabTaTe uX B3aUMOAECHCTBUS.

PacueT koauuyecTBa BelIECTBA, MAacChl MIIU o0beMa MNpoAYyKTa pCakluu, €CJInu OJHO BCIICCTBO OAHO B
n30bITKe. TIOHATHS «U3OBITOK» U KHCOOCTATOK» pPCarupyromux BCHICCTB. Brrunciienrue H30BLITOYHOIO
KOJIMYCCTBA OAHOI'0 U3 PCarupyromunx BCIICCTB, €CJIN U3BECTHA Macca (O6’B€M) pearupyronux BCUICCTB.

Pacuer komuuecTBa BeElIECTBA, MAacChl HIIH o0BeMa MNpoOAYyKTa pEakuuu, €CJIn OJHO BCIICCTBO HJaHO B
n30bITKE. BEIUMCIIEHHE KOJIMYECTBA BEIICCTBA, MACChl HJIH oOBeMa MNpoAyKTa pCakKuuu, €CJIu OAHO H3
BCIICCTB AAaHO B H30BITKE.

Paznen 2. BoiBoa (popmy.1 opranudeckux BemecTs (7 4acoB)
Teopus (3 uaca)

BoiBog (opmynbl OpraHMdeckoro BeElIeCTBa IO OTHOCUTENIbHOM IUIOTHOCTH BeulecTBa. IlonsTue
«OTHOCHTENbHAS IUIOTHOCTH BemiecTBa». OTHOCHTENbHAs IUIOTHOCTH BEIECTBA IO BO3IYXY, BOIOPOLY,
KUCIIOpPOJy ¥ JpyromMy ra3000pa3sHOMY BemIecTBY. BbpIBoa (OpMyibl OpraHM4ecKkoro BeIIecTBa II0
MaCCOBBIM O0JAM XHMMHYCCKUX JJICMCHTOB H OTHOCHUTEIIFHON INIOTHOCTH OpraHn4eCcKoro BCIICCTBA II0
ra3o00pa3HOMy BEIIECTBY.

IpakTuka (4 yaca)



Be1Bo OopMyIIBI OPraHU4EeCcKOTO BEIeCTBA M0 OTHOCUTEIHHOM IJIOTHOCTH BellecTBa. Pemenue 3aaa4y
Ha BBIBOJ (OPMYNBI OpPraHMYECKOTO BEIIECTBA IO MACCOBBIM JOJSIM XHMUYECKHUX DJIEMEHTOB U
OTHOCHUTENILHOU MJIOTHOCTH OPTaHMYECKOTO BEIIECTBA M0 ra3000pa3HOMY BEILIECTBY.

BriBog q)OpMy.HLI OPraHu4YcCKOro BC€HICCTBA 110 MACCOBLIM AOJIAAM XUMHYCCKUX 3JICMCHTOB. Pemenue
3aJa4 Ha BbIBO/ (bOpMynLI OPraHnvCCKOro BE€UIeCTBa 1o MaCCOBbIM JOJISIM XUMHUUYCCKUX 3JICMCHTOB.

BBIBOI[ (bOpMYJ'II)I OpraHUYCCKOIro B€HIECCTBAa 110 MaCCOBBIM JOJISIM XHMMHUYCCKUX J3JICMCHTOB. Pemrenne
3aJa4 Ha BBIBO/] (bOpM}’J'IBI OPraHruvYCCKOro BEUIECTBa 1Mo MaCcCOBbIM JOJIAIM XUMHUYECKUX 3JIEMCHTOB.

BriBo popMysibl OpraHn4ecKoro BeIecTBa Mo MpoayKTaMm ero cropanus. Onpenenenue 1no nmpoayKraM
OPraHMYeCKOI0 BEIIECTBA XMMHYECKHX AJIEMEHTOB, BXOJAIIMX B €r0 COCTAaB. BbIYMCIIEHHE KOJIM4ecTBa
BEII[ECTBA Ka)KJIOTO 3JIEMEHTA B OPraHMYECKOM BEIECTBE U MX MUHUMAJIBHOTO COOTHOWIEHHUA. [Ipocreiimas
¥ UCTUHHAsI MOJIEKYJIsIpHOU popmyna. CocTaBiieHHUE MOJIEKYIISIPHON U CTPYKTYPHOU (pOpPMYI OpraHUuecKoro
BEIL[ECTBA.

BriBoa hopMysibl opraHMYecKoro BemecTBa 1o MpOAyKTaM ero cropanus. Perienne 3amad Ha BBIBOJ
MOJICKYJISIPHOM U CTPYKTYpHOU (hOPMYIIBI OPraHUYECKOTo BEUIECTBA IO MPOIYKTaM CrOPaHUSL.

BreiBoag ¢GopMysbl OPraHMYECKOro BEIIECTBA MO MAacCe YYaCTBYIOIIMX BEIIECTB B XUMHUYECKOU
peakiuu. OOmue ¢GopMynbl OCHOBHBIX KJIACCOB OpraHuMYeckux coeauHeHuil. CocTaBleHHE ypaBHEHUS
XMUMHYECKON peaklu C UCHOIb30BaHUEM 00IIel (OopMyNbl OpraHMYecKoro BemiecTBa. PacueT MonspHOH
Macchl MCKOMOTO OPraHMYECKOTO BEIIeCTBA IO YPaBHEHUIO peaklWu. BbluncieHwe MOJSIPHONW Macchl
OpPraHMYECcKOTO BelllecTBa Mo ero obmei dopmyne. HaxoxaeHuss MONeKymnsipHON (GopMynbl BelllecTBa Ha
OCHOBE TOJyYeHHBIX JaHHBIX €T0 MOJISIPHOM MaccChl.

Paznen 3. Xumuueckune cBOiCTBAa OpraHuYecKuX BelecT (7 4acoB)
IMpakTuka (7 yacos)

CocraBneHue ypaBHEHUHW XMMHYECKHUX DPEAKUHMM MO0 XMMHUYECKHMM CBOMCTBAM aJIKEHOB. XHMMHUYECKHE
CBOWMCTBA QJKCHOB. peaKkIMH MPHCOCHAUHCHUs (TMIPUPOBAaHUE, THUApATAlUs, TaJOrCeHUPOBAHHUE,
THJIPOTAJIOTCHUPOBAHKE), OKHCJICHUE, JCTHIPUPOBaHKe, MNojauMepu3aluu. [IpaBuwio MapKOBHHUKOBA |
YCJIOBUS, IIPU KOTOPBIX PEAKLIHUU IPOTEKAIOT HE N0 paBUily MapKOBHUKOBA.

CocraBiieHHE ypaBHEHUM XUMUYECKUX PEAKIMN MO XMMHUYECKUM CBOMCTBAM AJIKWHOB. XHUMHUYECKHE
CBOWMCTBA QJKMHOB. PEAKIUU TNPUCOCAMHEHHS (TUAPUpOBAHME, THUApATAlMs, TaJOrCHUPOBAHHUE,
THIPOTAIOTEHUPOBAHUE), OKHCJICHHE, B3aMMOJCHCTBHE C HATPHEM, aMMHAYHBIM PAaCTBOPOM OKCHJA
cepebpa, xmopuaom meau (1). TlonydeHre BUHUIAIICTHIICHA, TPUMEPHU3AIIUS alleTUICHA U TIPOITHHA.

CocraBiieHre ypaBHEHHM XMMHUYECKUX pPEaKUUi MO XMMHUYECKUM CBOMCTBAM apeHOB. XHUMHUYECKHE
cBoiicTBa OeH30ia W Todyoja. Peakuuu mnpucoenuHEHUS M 3aMElIeHHUs. 3aMeCTUTENM IEpBOTO poja.
Peakuuu oxucieHus roMosioroB 6eH3ona.

CocraBiieHuE ypaBHEHUN XUMHUYECKMX pEaKUUd IO XUMHUYECKHMM CBONCTBAM CIHUPTOB M (DEHOJIOB.
XHWMHUYECKHE CBOWCTBA CIHMPTOB. PEAKLIMM OKHCICHHWS IEPBUYHBIX M BTOPUYHBIX CIUPTOB, PEAKLUU C
y4acTUEM aToMa BOJOPOJa B THAPOKCHIBHOM rpyrre (3aMeleHue aToMaMy ISJ0YHBIX METAIIOB, PEaKIus
sTepudUKaINK), PEaKIMU C YYaCTHEM THIPOKCHIBHOM Tpymiibl (B3aMMOJICHCTBHE C TaJOT€HOBOIOPOAAMH),
BHYTPU M MEXMOJIEKYIsipHast neruapatanus. KapOonosas kuciora. KadecTBeHHbIE peakuuu Ha (EHOI.
Peaxius monukoHAeHCAMU: TIOTydeHHe (HeHO0JI(HOPMAIBIECTUAHON CMOJTBI.

CocrapicHue ypaBHCHHf/'I XUMHWYCCKHUX peaxunﬁ M0 XMMHYECKHMM CBOMCTBaM allbJETUIOB M KETOHOB.
XHUMHUYECKHE CBOMCTBA albICTUAOB: PCaKkuru OKMCIICHHMS aJIbACTUIOB. PCaKIMA «cepe6p;1Horo 3CpKajIa»,
OKHCJIICHUC TUAPOKCHUIOM MCIU (”) IIpu HArp€BaHuH, OKHUCJICHUC IICPMAHIaHATOM KaJlud B KHUCJION cpeae,



OKHCJIICHHUC IOUXPOMATOM KaJiusl B KHUCJIOHN cpene; p€akuuMyd BOCCTAHOBJICHHS BOJOPOJOM OO0 MEPBHUYHBIX
CIIUPTOB. XHUMHYECKHE CBOIICTBA KETOHOB. BOCCTAHOBIICHUE BOAOPOAOM 10 BTOPUYHBIX CITUPTOB.

CocraBiieHue ypaBHEHUH XHUMHYECKUX PEAKIUH IO XUMHYECKUM CBOMCTBaM KapOOHOBBIX KHCIOT.
XHUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT. OOIIME XUMHUYECKHE CBOMCTBA KAapOOHOBBIX KHCIOT C
XUMUYECKUMHU CBOWMCTBAMH MUHEPAJIBHBIX KHUCJIOT: B3aUMOJICHCTBHE C METa/ITaMH, OCHOBHBIMH U
aM(OTEepHBIMHM OKCHJIAMH M TUIAPOKCHIAMH, C COJISIMH, PEAKIIUU dTepUPUKAIIAHN.

Pa3zgen 4. T'eneTuyeckasi CBsi3b KJIACCOB OpraHn4eckux Bemects (4 yaca)
Teopus (2 uyaca)

CriocoObl  moiydeHus yriaeBojoponoB. Pasnoxkenue cosielt kanpliug U Oapust IpeleNbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. OJEKTPOJIU3 PacTBOPOB COJEH MpENeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. TepMuueckuil U KaTaJIUTUYECKUN KPEKUHT .

CriocoObl  MONYy4EHUs KUCIOPOJCOJAEp)KAIIMX OpraHMdeckux BemiecTB. [lomydeHue crnupToB
OJTHOATOMHBIX U MHOT'0AaTOMHBIX. [lonydeHue anpaeruioB U KeToHOB. [loryuenne kapOOHOBBIX KHCIIOT.

IpakTuka (2 yaca)

Pemenue 1enovek ypaBHEHUH XHUMHUYECKMX PEAKIMH C y4acTHEM OPTraHMYECKHX COCIUHCHHIA.
B3auMmocBs3p opranuueckux BemiecTB: 3aganue 33 EI'D mo xumwuu. PemieHue menouyek ypaBHEHH
XMMHYECKUX PEAKIMi ¢ ydJacTHeM OpPraHMYeCKUX COCTUHEHHH. B3aMMOCBS3b OpraHMYeCKHX BEIISCTB:
3aganue 33 EI'D o xumuu.

Penrenne sxcnepuMeHTaIbHBIX 3314 10 PACTIO3HABAHHIO OPTaHUYECKUX BellecTB. KauecTBeHHBIE peakiuu
Ha OPraHUuvdcCKHUC BCIICCTBA. Pemrenue OKCIICPMMCHTAJIBHBIX 3aJa4 Ha pacClliO3HaBaHWUE TJIMLICPUHA,
Kpaxmala, TJtoKo3bl. Onpenenenue crenocTd s00Ka. Y CTaHOBJICHHE HANIPABJICHUS CO3PEBAHUS S0JIOKA: OT
CEPJILIEBUHBI K KParo WU HA00OPOT.

Paznen 5. llpodopuentanus (4 yaca)
Teopus (4 uaca)

[Tpodeccun, Tpebyromue xumMuuecknx 3HaHui. O630p mpodeccuit, TpeOYIOIMX XUMUYECKUX 3HAHUM!
MEIUIMHCKHE PAaOOTHHUKH, (PapManeBT, TEXHOJOTM XHUMHMYECKHX HPOU3BOJACTB, PAOOTHUKH XUMHUYECKUX
nabopaTopuii, HapuKMaxep, arpOHOM, KPUMHUHAJIUCT.

[Ipe3eHTanust KOHKYPCOB M OJuUMMOMaA Mo XuMuU. OO030p KOHKYPCOB M OJHUMIIHAJ TO XUMHHU:
Bcepoccuiickas onuMmuana IIKOJBHUKOB TI0O XHMHH, Bcepoccuiickas onuMmIuaza MIKOJbHUKOB
«HanorexHoysoruu — mpopblB B Oymymee!» MOCKOBCKass OJUMIIMAMA IMKOJBHUKOB, OJHMMITHAIA
IKOJLHUKOB «JlomMoHOCOB», Bcepoccuiickas onummnuaga MIKOJIBHUKOB «Bricmias mpoba», ommMmuana
IKOJILHUKOB «['panuT Hayku». By3oBckue ommmnuansl PoctoBckoit obnactu: HODY, PocroBckuii
MEIUIIMHCKUN UHCTUTYT. OHnaiH-omuMnrana: «®oxchopm».

Paznen 6. IloaBenenue uroros (1 yac)
IpakTuka (1 yac)

Hrorosoe TectupoBanue

IInanupyemsle pe3yJabTaThl



IMpeamerHbie
Y yyammuxcsi 6yayr (0yner)

MOHUMATh XUMUYECKUH SI3bIKA, YMEHTh NPOU3BOAWTH MaTEMATHYECKHUE PaCUETHI,
XUMHYECKUE SIBJICHUS TTOCPEICTBOM HCIIOIb30BAHMS XUMUYECKUX CUMBOJIOB,

BJIQJIETh OIBITOM OCYILECTBJICHHUS 11€IECO00pa3HOM U Pe3yabTaTUBHOM NESTENbHOCTH;

Pa30BbIOT CIOCOOHOCTH K HEMPEPHIBHOMY caMOOOPa30BaHUIO: CAMOCTOSTEILHOMY MPUOOPETEHUIO U
UHTETpallMi 3HAHHWH, KOMMYHHKAIMH W COTPYIHHYECTBY, 3(DGEKTHBHOMY pelieHHi0 (pa3perieHuro)
npoOjeM, OCO3HAHHOMY HCHOJb30BaHHI0 HH(GOPMALMOHHBIX Y KOMMYHHMKAI[MOHHBIX TEXHOJIOIHH,
caMOOpraHu3alliy U CaMOPETYIISIINH;
MeTanpeamMeTHble

OTpaxaTb

Y yuamuxcs oyayr (0yner)

CaMOCTOATENBHO ONPEIEIAT LN ACITEIBHOCTU U COCTABIIATH IJIaHbI IESITEIbHOCTH;

CaMOCTOATENIBHO OCYIIECTBIIATh U KOPPEKTUPOBATH JEATEIIbHOCTD;

UCIIOJIb30BaTh Pa3HOOOpa3HbIE PECYpCHl ISl JOCTIDKEHUS TIOCTaBJICHHBIX IEed U pealn3aiuu
IJIaHOB JICATCIbHOCTH,

NPOAYKTHBHO 001ATHCHA M B3aUMO/1eliCTBOBAThH B IIPOLIECCE COBMECTHOU JEATEIBHOCTH,

MPOBOJUTH CaMOCTOSITENbHYI0 MH()OPMAIIMOHHO-TIO3HABATEIBHYIO JIEATEIbHOCTh, BKIIOYAs YMEHUE
OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX WH(GOPMAIMM, KPUTHUYECKH OLIEHWBATh M MHTEPIPETHPOBATH
nH(}OpPMALIKIO, TIOYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

ucrnois3oBath cpeacrsa UKT ¢ coOmoaeHreM TpeOOBaHWM IPrOHOMHKH, TEXHUKH O€30I1MacHOCTH,
TUTHEHBI, PeCypcocOepekeHMs, TPABOBBIX U ATHUECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€301aCHOCTH,
- CaMOCTOSITEJIBHO ~ PETyJupoOBaTh COOCTBEHHYIO TO3HABATEIbHYIO JICATEILHOCTh C  Y4ETOM
rpakIaHCKUX U HPAaBCTBEHHBIX LIECHHOCTEH;

JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUSI, UCIIOJIb30BaTh aJICKBATHbBIC SI3bIKOBBIE CPEJICTBA,;
JInuHOCTHbBIE:

Y yuamuxcs oyayr (0ynaer)

OTBETCTBEHHO OTHOCHTCS K YUYEHHIO, K CaMOpa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBALIMM K O0YYEHUIO U TMO3HAHHIO, BBIOOPY JasibHEimero o0pa3oBanus Ha 6a3e OPUCHTUPOBKH B
Mupe npodeccuii M TPOPECCHOHATBHBIX  MPEANOYTEHHH, OCO3HAHHOMY  IOCTPOEHUIO
MHIMBUIYaIbHOM 00pa30BaTEIbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

UMETh LIEJOCTHOE MHUPOBO33PEHHUE, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U O0IECTBEHHOM MPAKTUKU

YMETb SICHO, TOYHO, I'PAaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOW M INHCBMEHHOH peuH,
IIOHUMATh CMBICI IIOCTABJIEHHOM 3aJayd, BBICTpauBaThb APryMEHTALMI0, NPHUBOJIUTH INPUMEPHI U
KOHTPIPUMEDBI,

UMETh MpPEJCTAaBICHUE O XUMHUYECKOM Hayke Kak cdepe deIoBeuecKOW AeATeNIbHOCTH, 00
JTanax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JJIs Pa3BUTHs LIMBUIIN3ALUY,

YMETb KPUTUYHOCTH MBIIUICHHS, PACIO3HABATh JIOTMYECKM HEKOPPEKTHBIE BBICKa3bIBaHMS,
OTJIMYATh TUTNOTE3Y OT (paKTa,

UMETh KPEaTUBHOCTh MBIILIEHUS, UHULUATUBY, HAaXOJAYUBOCTh, AKTHMBHOCTH MPU PEUICHUU
SKCIEPUMEHTAIbHBIX U PACUETHBIX 3ajlady;

YMETb KOHTPOJUPOBATh MPOILECC U PE3YIbTAT YUeOHOM HCCIIe10BaTENbCKON IEATEIbHOCTH;

Paznen 2. Komiiekc opranu3aiuoHHO - MeJaroru4yeckux ycaoBHii.

Kanennpapublii yueOnblii rpaduxk.

l'on oOyuenus [ara Hauana Hara KonuuectBo KonuuectBo Pexum
yuebHOTO roja OKOHYaHUs y4eOHBIX y4eOHBIX YacoB 3aHATHH
y4eOHOTO roja Heenb B IOJ




CTapTOBBIi 01.09 31.05 36 36 1 pa3 B Hezeno
, 1 gac

YcioBus peasu3aluy NPpOrpaMmabl.

KanpoBoe obecnieuenue.
Peanu3arus nmporpaMMbl OCYIIECTBISETCS MEJarorMyecCKuMU KaJpaMu, UMEIOIUMH BhICIIEe WU CpelHee
npodeccroHanbsHOe 00pa3oBaHuE, a TAK)KE MPOIIEAIINMH KypChl MOBBIIICHUS KBATU(PHUKAIIUHU 110 MPOQUITIO
NesITeIbHOCTH
MaTepuajibHO-TeXHHYECKOe oOecriedeHune.

[Iporpamma peanuzyercsa Ha 6aze MKOY COL Nel c.i. Manka. Peanu3zanus nporpaMmsl Ipeamnosiaraet
Hajauuue yueOHOro kabMHeTa, COOTBETCTBYIOLEr0 CAHUTAPHO — TMTMEHUYECKUM HOpMaM U TEXHHUKE
0€30MacCHOCTH.

B xabunere nmerorcs:

XVWMHUYECKHE CTaKaHbl, MNPOOUPKH, MEpPHBIE MWIMHIAPH,, BOPOHKH, KOJObI, MEpHBIE MUIETKH,
¢uibTpoBanbHAsA OymMara, peakTUBBI U T.JI.

- [IpesenTanuu, BugeoMaTepuabl, BUICOUIbMBI, MyJIbTUMEIUIHAS IEMOHCTPAIUS YKCIIEPUMEHTOB,
- Anmapat Ui TUCTHILISIIUN BOJIBI;

- [lItaTuB mabopatopuslii [19-2700 (ocHOBaHMeE, TAIKH, KOJIBIIO, ACPXKATENb);

- [udporas mabopaTopus 1Mo XMMHUH,

- JJaboparopHbie HarpeBaTeIbHbIC TPHOOPHI;

- JJaboparopnas nocyna,

- HaGopsl TUA,;

Metoabl padoThI.
OOyueHus:
-CIIOBECHBIH;
-00BSICHUTEIbHO-MILUTIOCTPATUBHBIH;
-4aCTUYHO-TIOMCKOBBI1;
-MCCIEI0BATENbCKO-TPOOIEMHBIH;
Bocnuranus :
-MOTHUBaLUS;
-TOOILPEHHUE;
-yOexxaeHue;

-CTUMYJIUPOBaHUE.

Y4ebOHOo-MeToauYecKOe U MHPOPMAIITUOHHOE o0ecTedeHne



Peanu3zanus nporpaMmbl «Y AMBUTENbHAS XUMUS», OCHOBBIBAsICh HA INYHOCTHO OPUEHTUPOBAHHOM
M0JIX0/I€ K €CTECTBEHHOHAYYHOMY 00pa30BaHMIO, IPEAyCMATPUBACT IPUMEHEHHE PA3HOOOPA3HBIX
TEXHOJIOTUH U METOAMK B 00pa30BaTeIbHOM Ipoliecce. B yupekaeHnsax JOMoIHUTEILHOIO 00pa30BaHus
o0Opa3oBaTeNnbHBIN MPOLIECC 10 CBOEH crenudUuKy nMeeT pa3BUBAIOIIUI XapaKTep, TO €CTh, HAlpaBJIeH Ha
pa3BUTHUE IPUPOIHBIX 33JJATKOB YUALIUXCS, pealu3aliIo UX MHTEPECOB U cllocoOHOCTEH. B cBsi3y, ¢ yem
0co00e BHUMaHKE P OCBOCHUHU JIaHHON MPOTrpaMMBbl yAENAETCsl TEXHOJIOTUAM Pa3BUBAIOLIET0 00yYeHUs.
ITpu 3TOM NOAPOCTKY OTBOAUTCS POJIb CAMOCTOSITENILHOIO CYOBEKTa, B3aMMOAECHCTBYIOLIETO €
OKpYXaroIUM MUPOM. DTO B3aUMO/IEIICTBHE BKIIKOUAET BCE ITAIbI JEATEIBHOCTH, KaX/Iblii U3 KOTOPBIX
BHOCHT CBOH BKJIaJl B Pa3BUTHE JINYHOCTU. BaXKHBIM SBJISETCSI MOTUBAIIMOHHBIH 3Tall, 10 crocoly

OpraHU3alui KOTOPOTO BBIJIEISIIOT TEXHOJOTHUHU Pa3BUBAIOLIEr0 00y4YeHHsI, OUPArOIIUecs Ha!
M03HABATENIbHBIN MHTEPEC, NHIUBUAYAIBHBIM OINBIT JUYHOCTH, TBOPUYECKUE MOTPEOHOCTH, HOTPEOHOCTH
CaMOCOBEPILICHCTBOBAHMS.

Hcrnonp30BaHNue TEXHOIOTHUN PA3BUTUS KPUTHIYECKOTO MBIIIIICHUS Ha 3aHATHIX OG’bGHI/IHCHI/IH 6YZ[CT

CTIOCOOCTBOBATh (POPMUPOBAHUIO Y YUAIIMXCSI YMEHHH U HABBIKOB CAMOCTOSITEIBHOM IMOCTAaHOBKH 33/a4,
TUIIOTE3 U IUIAHOB PELICHUN, KPUTEPUEB OLICHKU IIOJIyY€HHBIX PE3YyJIbTaTOB, TEM CaMbIM PAa3BUBasi y HUX
CIOCOOHOCTh K CAMOPETYJISIMH U CaMOOOPa30BaHUIO.

MeTo1 IpOEKTOB MO3BOJISIET OPraHU30BaTh padbOTy C Pa3IUYHBIMU TPYIIIAMU YYAIIUXCS, YTO B
OTpeIeIEHHOW CTEMeHH 0003HAYAET MMyTH MPOIBUKEHHS KQXKI0OT0 peOeHKa OT HU3KOTO K 00Jiee BHICOKOMY
YPOBHIO, OT PEMPOTYKTUBHOTO K TBOpUYeckoMmy. Hanbomnee a3 peKTUBHBIM CPEACTBOM Pa3BUTHUS
MO3HABATEIBHOTO UHTEpECa MOAPOCTKA B MPAKTUKE JOTIOIHUTEIHLHOTO 00pa30BaHUs SBISETCS
UCCIIeZIOBATENbCKas e TeNbHOCTD.

[Ipumenenue B 00pa3zoBaTeIbHOM MPOIIECCEe TEXHOJIOTMH UCCIIEI0BATENIbCKOMN IEATENbHOCTU CIOCOOCTBYET
PACKpPBITHIO Y YUaLIUXCsl CHOCOOHOCTEN K BEJCHUIO HAYUYHBIX UCCIIEOBAaHUM, (OPMUPOBAHUIO 3HAUNMBIX

TSl HAX CITOCO0OOB CaMOCTOSTEITLHOTO MBIIIICHHS . aHAIIN3a, 0000IIEH s, CPaBHEHUSI, OBJIQJICHUIO METO1aMHU
caMmo00pa3oBaHMUsI.

(I)OpMI)I aTTeCTAalluM.

B kayecTBe TEKyIIEro ¥ HTOTOBOT'O KOHTPOJISI MIPOBOJIUTCS CAMOCTOSATENIbHAS pab0Ta, KOTOPbIE
MOKa3bIBAIOT APPEKTUBHOCTH O0YUYECHHUS MO MTPOTPaMMeE.

KpnTepneM Hapa6OTKI/I MPAaKTUYCCKUX HABBIKOB U TCOPECTUYCCKUX 3HAHMUI y o6y11a101111/1X05{ MOXET
CIIYKUTH YCHCIIHOCTD BBIIIOJIHCHUA MU CAMOCTOATCIIbHBIX pa60T.

[Tpu 5TOM yCHIEITHOCTD BBITIOJHEHUS OTNpeessieTcs 3 YPOBHIMHU M0 KOJIMYECTBY 0alioB MPHIOKEHUS:
HU3KUHN YPOBEHb, CPETHUN YPOBEHB, BHICOKHUI YPOBEHbD.

Hu3zkuii ypoBeHb 0CBOEHUS IPOTPaMMbl COOTBETCTBYET MUHUMAJILHOMY KOJIMYECTBY OaJIIOB U
MOKAa3bIBAET, YTO 00OyUaIOLIUECS TOIbKO MUHUMAIBLHO CIIPABMIIKCH C 33JJaHUEM, OTBETHIIN TOJIBKO YaCTUYHO
Ha MMOCTAaBJICHHBIE BOMPOCHI U TOJIHKO BBITIOTHUIA MUHUMYM MPAKTHYECKOTO 33JIJaHUS JTAXKe C TIOMOIIHIO
neaarora.

Cpeanuii ypoBeHb OCBOCHUS TIPOTPAMMBI COOTBETCTBYET CPETHEMY KOJTHUECTBY OAJIIOB M MIOKA3BIBALT,
YTO 00ydYarouecs NPUMEPHO HAMOJOBUHY CIIPABUIIUCH C 3a/IaHUEM, OTBETUJIM Ha MOCTABJICHHBIE BOMPOCHI
Y BBITIOJIHWIIM TIpaKTUYECKOe 3a/1anue. Jlomyckaercst moMoIIh nejarora.

Bbicokmuii ypoBeHb OCBOSHUS NIPOrPaMMbI COOTBETCTBYET MAaKCUMAIbHOMY KOJIMYECTBY OAIlJIOB U
MOKa3bIBACT, YTO 00YyUaIOUIMECs MOJHOCTHIO CAMOCTOSITEIBHO CIIPABHIIUCH C 33JaHUEM, OTBETUIIN TOJIBKO
IIOJIHOCTHIO HA ITOCTABJIEHHBIE BONIPOCH! U BHIMOJIHWIN MAaKCUMYM ITPAKTUYECKOIO 3aJaHUSI CAMOCTOSTEIBHO



OneHo4yHbIC MaTepHAJIBL.

TCCTHBI
BOIIPOCHUKHU
AHKCTBI

KapTO4YKH C 3alaHUAMU
KpI/ITepI/II/I OLOCHKHU OTYCTOB I10 IIPAKTUYICCKUM pa60TaM:

1.®dopmymupoBKa IENK U 3a1a4 IpakTuueckoi padorsl (0-1 Gam)

2.0nucanne metoauku ucciaemoanus. (0-1 6am)

3.Hanmure aHanmu3a 1aHHBIX, TOJIYYEHHBIX B X0JI¢ MpakTU4YecKoi padoTsl. (0-1 Oas)
4.BoiBojibl 1 X o0ocHoBaHue. (0-1 6asmn)

5.KauectBo opopmiienus otueta. (0-1 6asmn)

UTOI'O: 5 6annos

Cnucok aureparypbl

Crmcok Jureparypsl AJIs1 Y4aUXCs

1. by3apu Anu. UHrpenuenTsl: XUMUS U aIXUMHSI FTACTPOHOMUYECKOTO TBOpUecTBa. M.. AnbnuHa
Humxuran. 2017. — 90 c.

2. iBaHoB Anekcanyp. XuMus — MPOCTO: UCTOpHst oHON Hayku. M.: M3narenscTBo Act, 2017. - 126 c.

3. Kun Com. Hcuesaromiast 1oKKa, Wik Y JUBUTEILHBIC HCTOPUU U3 )KU3HH IMTEPUOTAICCKON TAOIUIIBI
Menneneesa. M.: Dxcmo, 2015. - 445 c.

4. Kypamimun Apkaauii. XKusHb 3ameuarenbHbIX BemecTB. M. M3parenscTBo Act, 2017. - 590 c.

5. Kypammun Apkaauii. "OneMenTsl. 3amedaTenbHblil COH npodeccopa Menneneesa”. M.: U3natenscTBo
Acr, 2019. - 450 c.

6. JleBunkuiit Muxann. KapnaBas Mosekyn. XuMust HeoObIuHast v 3a0aBHast. M.. AnprniuHa Jumxutan. 2019,
-320 c.

7. Jleencon Wnps. 3aHumarenbHas XuMus JUIs AeTel u B3pocibix. M.: M3marenscTBo Act, 2013. - 339 c.
8. IlorarmoB Poman. Xumust, nsmenusmas mup. M.: U3agatensckue pemenns, 2018. — 60 c.

9. Promun Biraqumup. Xumudeckne onbITel. M. M3gatensctBo Act, 2018. - 124 c.

Cnucokx JJUTEPATYPHLI IJIA Ieaarora

1. Anux6eposa, JI.IO. TTonesnas xumust: 3aaaun u ucropun / JI.FO. Anuk6epoa, H.C. Pykk. — M.: [Ipoda,
2005. - 187 c.

2. I'abpuensn O.C. [Mumessie no6asku. 10-11 knaccel. [Ipodunsaoe o0yuenne. M.: poda, 2010. — 93 c.

3. 'apumn, A.I1. Heopranndeckast Xumus B cxemMax, pUCyHKax, Tabnuuax, Gopmyrnax, XaMUIeCKHX
peaknusx / A.IL. I'apumn. — C-116: Jlans, 2000.



4. T'pocce D., BalicmanTtens X. Xumus s 1r0003HaTeNbHBIX. OCHOBBI XUMUH U3 3aHUMATEIbHBIC OIBITHI.
JI.: Xumus, 1987. — 392 c.

5. Kypnansr «Xumus B mkone» Koukapos JK. Xumus B ypaBHeHHIX peakiuil. Y4yeOHoe nocobue. M.:
dennkce, 2019. - 332 c.

Cnucox UHTepHeT — pecypcon

1. Xumus u xuszab-X XIsek chem.msu.su>rus/journals/chemlife/welcome.html

2.BupryanbHas xumuueckas mmkosa him-school.ru

3. Xumus mis Beex http://school-sector.relarn.ru/nsm/

4. Xumust Uil BCeX: WIITIOCTPUPOBAHHbIE MaTepUalibl 110 OOLIeH, OpraHMYecKON U HEOPraHM4eCKOl XUMUN
http://school-sector.relam

5. IxompHas xumus schoolchemistry-by.abrbus.ru



http://school-sector.relarn.ru/nsm/
http://school-sector.relam/

