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Coaepixanue yueOHOIo Kypca
I'maa 1. Xumus B ueHTpe ecrectBo3Hanus (11 yacon)
XUMUs KaK 4acTh ecTecTBo3HaHus. [Ipeamer xumun. XuMHsl — 4aCTbECTECTBO3HAHMS.
B3anMooTHOLIEHHS YeI0BEKa U OKpysKarolero mupa. [Ipenmer xumuun. @usnyeckue tena u
BenlecTBa. CBoiicTBa BeecTB. [I[ppuMeHeHNe BEIIECTB HA OCHOBE UX CBOMCTB.
HabumroneHne u 3KCiepuMeHT Kak METOJIbl U3yUEHHS €CTECTBO3HAHUS U XUMUHU.
HabumroieHne kak OCHOBHOM METO/] IO3HAHMSI OKPYKAIOLIEro MUpa. Y CJIOBUS MPOBEACHUS
HaOmoeHus. I'unoreza. DxcnepuMeHT. BeiBoa. Ctpoenue ninamenu. Jlaboparopus u
00opyI0BaHueE.
MonenupoBanue. Monens, MmoaenupoBanue. OCOOEHHOCTH MOJEIUPOBAHHUS B
reorpaduu, pusuke, onosornn. Mozaenu B Ononoruu. Myssxu. Mojenu B hu3uke.
Onekrpodopnas mammHa. ['eorpaduyeckue moaenn. XuMU4ecKue MOJEINU: MPeIMETHBIE
(Mozenu aToMa, MOJIEKYJI, XUMUYECKUX U MTPOMBIIIJICHHBIX MPOU3BO/ICTB), 3HAKOBbIC, WIIH
CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, (DOPMYJIbI BEIIECTB, YPABHEHUSI PEAKIIHIA).
XuMuyeckue 3Haku U GopMyIbl. XUMUYECKUH 2NIeMeHT. XuMudeckue 3Haku. x o6o3HaueHue,
npousHomieHue. Xumuaeckue Gpopmyssl BemiecT. [IpocTeie u cnoxHble BelecTBa. MHIAEKCH 1
koa¢umenTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIM COCTaB BEIIECTBA.
XuMmus U ¢pusnKa. Y HUBEpPCAIBHBIN XapaKTep MOJ0KEHUN MOJICKYIIPHOKMHETUYECKON TEOpHUH.
[TonsTUA «aTOM», «MOJEKYIa», «MoH». CTpoeHue BeniecTBa. Kpucramimueckoe cOCTOSIHUE
BeniecTBa. Kpucrannnueckue pemerku TBepAbiX BemecTs. Juddysusa. bpoyHoBckoe nBuxeHme.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
ArperaTHble cOCTOSIHUS BelecTB. [IoHATHE 00 arperaTHOM COCTOSIHUU BELIECTBA.
duznyeckue U XUMUYECKHE ABJIeHUS. ['a3000pa3Hble, )KUIKUE U TBEP/IbIE BELLIECTBA.
AMop@dHbIE BelIecTBa.
Xumus u reorpadusi. Ctpoenne 3eMiu: sapo, MaHTus, kopa. Jlutochepa. Munepaibl U TOpHBIE
nopobl. Marmaruueckue u ocafouHble (HEOpraHn4ecKrue U OpraHu4ecKye, B TOM YUCIie U
TOpIOYHE) MOPOJIBI.
Xumust 1 Ouosorus. XUMUUECKHUI COCTaB KUBOU KJIETKU: HEOpraHudeckue (Boaa
Y MUHEpaJIbHbIE COJIN) U OpraHnyeckue (OeiKu, >KUPBL, YIIIeBObl, BUTAMUHBI)
BelecTBa. bruonornueckas posib BoAbI B KUBOH KieTke. DoTocuHTe3. XIOPOPHUILIL.
Bbuonorudeckoe 3HaueHHE )KUPOB, OEIKOB, 3PUPHBIX Macell, yIJIeBOJOB U BUTAMUHOB
JUISL JKUZHEJEATEIIbHOCTH OPraHU3MOB.
KauectBennsie peakunu B xumun. KauecTBeHHbIe peakiiuu. Pacrio3HaBaHne BEIIECTB C
MIOMOUIBbIO KAYECTBEHHBIX peakUnil. AHAINTUYECKUI curHail. OnpenenseMoe BEIECTBO U
pPEaKTHUB Ha HETO.
JeMoHcTpauun
Konnekuust pa3iaudHbIX TpeaMeToB uiu ¢potorpaduii IpeaMeTOB U3 aTIOMUHUS IS
WUTIOCTPALMM UJEN «CBOMCTBA — IPUMEHEHHED.
VYyebHOe 000pyAOBaHNE, UCTIONIb3yeMOe Ha ypokax (PU3UKH, ONOJIOTHH, reorpapuu U XUMHUH.
OnexTpodopHas MamuHa B AericTBuM. [ 'eorpadguueckue monenu (riodyc, kapTa).
buonorunueckne Moaenu (MyJsKA OpraHOB U CUCTEM OPraHOB PaCTEHMM, KUBOTHBIX U
yenoBeka). duznueckne 1 XMMHUUYECKHUE MOJIEH aTOMOB, MOJIEKYJT BEILIECTB MKPUCTAIUTMUECKUX
pEIIETOK.
OO0beMHbIE U HIAPOCTEPKHEBBIE MOJIETH BOJIbI, YTIIEKUCIIOIO U CEPHUCTOrO ra30B, METaHa.
OO0pa3ibl TBEPABIX BEIIECTB KPUCTAIIINYECKOTO CTPOeHUs. Mojienn KpUCTAIUTMYECKUX PELIETOK.



Bopa B Tpex arperatHbix cocTosiHUAX. KoMIeKIus KpucTajuinuecKux 1 aMOp(QHBIX BEIIECTB U
W3IEIUN U3 HUX.

Kounexmust MuHepanoB (Ja3ypuT, KOPYH, XalIbKOIHPHUT, (PIFOOPUT, TAIIUT).

Kosexmust ropHbIX OpoA (TpaHuT, pa3andHbie (OPMBI KAIBLUTA — MEJI, MPaMop, U3BECTHSK).
Kosexmust roprounx UCKomaeMbIx (He(Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP)).
JleMOHCTpalMOHHBIE SKCIIEPUMEHTHI

Hayunoe nabmonenue u ero onucanue. M3yuenue cTpoeHus miaMeHH.

CrimproBast SKCTpaKkuus XJI0opoduiia u3 3eJeHbIX JUCTHEB PACTCHUH.

«IlepenuBanue» yriIeKMCIIOro ra3a B CTakaH Ha ypaBHOBELIEHHBIX BECaXx.

KauectBenHas peakuus Ha KMCJIOpoA. KauecTBeHHas peakius Ha YIVIEKUCIBbIM Ia3.
JlabopaTropHble ONBITHI

PacnipocTpanenue 3amaxa 01€K0JI0HA, JYXOB WJIH J1€30Jl0paHTa Kak nporecc AUPy3uu.
Habmtoienue O6poyHOBCKOTO IBUYKEHUS YACTUYEK YEPHOU TYIIH MOJ] MUKPOCKOIIOM.
Huddy3us nepManranara Kaaus B )KeJTaTHHE.

Ob6napysxeHue 3pUpPHBIX Macell B aleIbCHHOBON KOPOUKe.

N3yuenue rpaHnuTa ¢ NOMOIBIO YBEJIMYUTEIBHOTO CTEKJIA.

Ornpenenenne coaepkanusi BOJIbI B PACTCHUH.

OO6HapysxeHre Maciia B CEMeHax MOJICOIHEYHHUKA U TPELIKOTo opexa.

OO6napy>xeHue Kpaxmaja B MIIEHUYHON MYKE.

BzaumopeiictBie ackopOMHOBOI KUCIOTHI ¢ HooM (onpeaenenue BuTamuaa C B pa3inuHbIX
COKax).

[IponyBaHue BBIABIXaEMOI'O BO3/1yXa Y€pe3 U3BECTKOBYIO BOJY.

OO6HapykeHre U3BECTKOBOM BOJIbI CPE/IN PA3IMUHBIX BELIECTB.

Jlomaninue onbIThHI

H3roroBieHue Mozeneil MOJIEKyJ XMMUUYECKUX BEILIECTB U3 IIACTUIIMHA.

Huddysus caxapa B Boje.

OMnBITHI € TyCTOM 3aKPBITOM JIACTUKOBOM OYTHUIKOM.

OGHapyxeHue KpaxMaja B TPOJyKTaX MUTaHUS; S0I0KaX.

IIpakTuyeckasi padora Ne 1. 3HakOMCTBO € J1abopaTopHbIM 00opynoBanuem. [Ipapuna
TEXHUKHU 0€3011aCHOCTH.

IIpakTuyeckas padora Ne 2. HaGmoieHue 3a ropsiieil cBe4oid. Y CcTpoiicTBo U pabora
CIUPTOBKH.

I'naBa 2. Marematuka B xumuu (9 4acoB)

OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIApHas Maccbl. OTHOCUTENbHAs aTOMHAsl Macca 3JIEMEHTA.
MonexynapHas macca. OnpenenaeHie OTHOCUTENBHON aTOMHOM MacChl XMMHYECKHX DJIEMEHTOB
no tabnuue J[. . MenneneeBa. HaxoxaeHrne OTHOCUTENLHON MOJEKYISIPHON Macchl MO
(dopmyIie BeriecTBa Kak CyMMbl OTHOCUTENIBHBIX aTOMHBIX Macc, COCTABIISIOLINX BEIIECTBO
XUMHUYECKHX 3JIEMEHTOB. MaccoBast 10Jis 2JIEMEHTA B CII0KHOM BenlecTse. [loHsaTHE 0 MaccoBoit
J10J1e XUMHYECKOT0 3JIEMEHTA B CJIOKHOM BEILIECTBE U €€ pacueT 1o (popmyie BeIecTna.
Haxoxnenue ¢popmysisl BelecTBa 1o 3Hau€HUsIM MAaCCOBBIX J10JIeH 00pa3yroIuX ero
AJIEMEHTOB (U1l IBYX4acCOBOI'O U3Y4YEHHUS Kypca).

Yucrtele BemecTBa 1 cMecu. Yuctsle BemectBa. CMmech. I'eTeporeHHble 1 TOMOT€HHBIE CMECH.
["a3000pa3Hble (BO3yX, IPUPOAHBIH ra3), )kuakue (HedTh), TBEpble cMecH (TOpHBIE TOPO/IbI,
KYJIMHapHbIE CMECH U CUHTETHYECKHE MOIOIIINE CPEJCTBA).

OO6nemHas 1o raza B cMecu. Onpesenenne 00beMHOMI0IN Ta3a B CMECH.

CocraB arMoc¢epHOro Bo3yxa 1 NpupoAHoro rasa. Pacuer oo6bema 10111 raza B cMecu

1o ero 00beMy 1 Ha00OPOT.



MaccoBas 1015 BelllecTBa B pactBope. MaccoBast 107151 BellecTBa B pactBope. KoHueHTparus.
PactBoputens u pacTBOpeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOI'O BEIIECTBA 10 Macce
pacTBopa U MacCOBOM J10JI€ paCTBOPEHHOTOBEIIECTBA.

Maccosas nons npumeceid. [IoraTHe 0 YMCTOM BelecTBe U puMecH. MaccoBast 10JIs1 IpUMeECH
B 00pa3le ucxoaHoro Bemiectsa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOIO BEILECTBA 110
Macce BEIECTBA, COACPIKALLETO OIPEIEICHHYI0 MACCOBYIO JOJIO IIPUMECEH.

JleMoHCTpanuu

Konnekuust pa3iauyuHbIX BUIOB MpamMopa 1 U3/€Iuil U3 HEro.

CMech peuHOoro 1 caxapHOTro IecKa U UX pa3J/ieiIeHUE.

Komnexnust HeTH 1 HEPTETPOIYKTOB.

Kouexmust ObITOBBIX CMeCEH.

Juarpamma coctaBa aTMoc(epHOro Bo3ayxa. Jluarpamma coctaBa NpupoHOrO Tasa.
Komnexkuus «MuHepaibl 1 TOpPHBIE TOPOABI

JlomaniHue ONbITHI

N3yueHue coctaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUUECKUX IPENapaToB, COAEPKAIIUX
OIIPEACICHHYIO JI0JII0 IPUMECEH.

IIpakTuyeckas padora Ne 3. [IpuroroBieHue pacTBopa c 3aJJaHHON MaccoBOM J0Jien
pPacTBOPEHHOI'O BEUIECTBA.

I'nasa 3. SIBienus, npoucxoasimme ¢ Bemecrsamu (10 yacon)

Paznenenue cmeceit. CriocoObl pa3zieneHus cMecell 1 ouncTKa BemecTs. Hekoropsie
npocTelie crnocoObl pa3/ieIeHusl CMeceil: MpoceuBaHue, pa3/ieIeHue cMecel OPOLIKOB
JKeJe3a v cepbl, OTCTauBaHMe, AEKaHTalMs, HEHTPU(DYTUpoBaHUEe, pa3JieIEHUuE ¢ HOMOILBIO
JeTUTeNIbHON BOPOHKH, GruibTpoBanue. OunbrpoBanue B gaboparopuu, ObITY U Ha
npousBocTse. [lonarue o punbrpare. Ancopomust. [lonsatue 06 agpcopbumu u agcopOeHTax.
AKTUBHUPOBAHHBIN yroJib KaK BAXKHEUIINN aicOpOEHT. Y CTpONCTBO MPOTHUBOrasa.
Juctuinsus, Uiy neperonka. Juctumianus (eperoHka) Kak npolece BbIIEJICHHS BEIeCTBa
U3 XKUAKoN cMecH. JlucTiimmpoBanHas Bojia ¥ obsactu ee npumeHenus. Kpucrannuzanus niu
BbINapuBaHue. Kpucramimsanys U BbIIapUBaHUE B J1a00OpaTOpUH (KpUCTAIIIU3aTOPhI U
dapdoposble yanky g BbinapuBanus) U npupoze.lleperonka neptu. HegrenpoaykTsi.
@®pakIMOHHas EPEroHKa KUIAKOT0 BO3/1yXa.

XUMHYECKUE peakliUy. Y CIIOBUS IPOTEKAaHUS U MPEKPAIICHU XUMUYECKUX PEaKIIHi.
XYMHYECKUE peaklluy KaK MpoIecc MPEeBPALEHUS OJJHUX BELIECTB B Ipyrue. Y CIOBUS
NPOTEKaHUs XUMUYECKUX peakinii. COMpUKOCHOBEHHE (KOHTAKT) BEIIECTB, HarpeBaHHUE.
Karanuzarop. Unrubutop. Ynpasnenue peakiusiMu ropenusi. [IpuzHaku XUuMHUECKUX PeaKLni.
[Tpr3Haku XMMHUYECKUX pEaKIMii: "3MEHEHHE 1[BeTa, 00pa30BaHUE 0CAIKa, pACTBOPEHUE
MIOJIyYEHHOT'O 0CaJIKa, BBIJICJICHUE Ta3a, TOSIBJICHHUE 3aI1axa, BbIJCIICHUE U HU MTOTJIOLEHHUE
TEIUIOTHI.

JleMoHCTpanuu

Ounptp HlorTa. Boponka broxnepa. YcraHoBka /Ui (UIBTPOBAHUS 1101 BAKYYMOM.
PecninpatopHble Macku 1 MapJieBbl€ TIOBSI3KH.

IIpoTuBoOras u ero ycTpomcrso.

Komnexuust «HedTs 1 HeTenpoIyKTHI».

JleMOHCTPALMOHHBIE IKCIIEPHMEHTBI

Pa3nienenuie cMecu MopoLIKa Cephbl U KEJIE3HBIX OMUIIOK.

Pa3nenenuie cMecu MopoIIKa cephl U Mecka.

Pa3nenenuie cMecu BOJIbI U PACTUTEIBHOTO Macia ¢ MOMOUIBIO IIEJIUTEIbHON BOPOHKH.
[TosryueHue AUCTUINIMPOBAHHOM BOJIBI C TOMOUIBIO JIA0OPATOPHOM YCTAHOBKH VISl IEPETOHKU
KUJKOCTEH.



Pa3nenenuie cMecu nepMaHranara u AMXpomMara Kajiaus cliocoOOM KpHUCTaUIU3aliH.

B3aumoseiicTBue jK€I€3HbIX ONUIIOK U ITIOPOIIKA CEPBI IIPU HArPEBaHUH.

[TosryueHue yriieKMciIoro raza B3auMoJeICTBIEM MpaMopa C KUCJIOTOH HOOHApYKEHHE €ro ¢

IMOMOUIIBIO U3BECTKOBOM BOJBIL.

Karanutuueckoe paznoxkeHue nepokcuia Bogopoaa (kataiuzatop — auokcu mapranma (IV)).

OO6Hapy’keHue pacTBOpa LIEJI0UX C IOMOIIbIO HHIUKATOPA.

B3aumonelicTBue pacTBOpa NepMaHraHaTa Kajius U pacTBOpa JUXpomarta Kajausi C paCTBOPOM

Cynb(uTa HATPHSL.

B3aumoselicTBue pacTBOpa mepMaHraHaTa Kajiusi ¢ aCKOpOMHOBOM KUCIIOTOM.

B3aumoneiicTBue Xaopuaa xeiesa ¢ )KeJITOoM KpOBSIHOM CONbI0 U TUAPOKCUIOM HATpPHUSL.

B3aumoneiictBue ruapokcua xenesa (I1I) ¢ pactBopom ConstHOM KUCTOTHI.

JlaGopaTopHbie ONBITHI

AncopOuus KyKypy3HbIMU HAJIOUKAaMH ITApOB MaXy4yuX BEIECTB.

W3ydeHue ycTpoiicTBa 3a>KUTANIKH U TUIAMEHHU.

JlomaniHue ONbITHI

Pa3nenenne cMecu cyxoro MoJIoKa ¥ pe4HOro necka.

OtcTanBaHue B3BECH MOPOIIKA I YUCTKU MOCY bl B BOJE U €€ AeKaHTaIIHsL.

AncopOuusi aKTUBUPOBAHHBIM YTJIEM KPACAIIUX BEIIECTB MEeTCH-KOJIbI.

PactBopenue B Boje Tabnetku acnmpuna YIICA.

[TpuroToBneHne U3BECTKOBOM BOBI U OIBITHI C HEH.

N3yuenne cocraba CMC.

IIpakTuyeckasi padora Ne 4. BeipamuBaHue KPUCTAIUIOB COJIA (JOMAIIHUMA SKCIICPUMEHT).

[TpakTtuyeckas padora Ne 5. OuucTka nmoBapeHHOH COJIH.

[TpakTideckast paborta Ne 6. 3ydenue mporiiecca KOppo3UH Keje3a.

I'naBa 4. Paccka3sbl mo xumum (44aca)

VYyenunueckas koHpepeHMs. «Bpinaronmecs pycckue yu4eHble-X UMUKI.

Konkypc coobmenuit yuamumxcs. «Moe 11001MMoe XMMUYECKOE BEILIECTBOY

(OTKpBITHE, TOTYYEHHE U 3HAYCHHE).

KoHkypc ydyeHnuecknx npoekToB. KOHKYpC MOCBAIEH U3YYEHUIO XUMUYECKUX PEaKIUN.
IInanupyemMble pe3yJbTaThl

JInuHOCTHBIE pe3yJIbTaThI:

IIaTpuoTnyeckoe BoCIUTAHUE:

1)IIEHHOCTHOTO OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY

HaCJIe/INI0, TOHUMaHUs 3HAaYE€HUS] XUMUYECKOM HayKH B )KM3HHM COBPEMEHHOT'0 0OIIEeCTBa,

CHOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(pOpMaLKel 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITHSX

MHUPOBOU M OTEUECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpPOMHCTBE

MHpa 1 00IIeCTBa;

I'paxxnanckoro BocnuTaHus

2) npeAcTaBiIeHUsI O COUUATBHBIX HOPMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOLIEHUH B

KOJIJIEKTHBE, KOMMYHMKATHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-

UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHUJIAX AEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON

COBMECTHOH JI€ATEIbHOCTH MPH BHITIOJTHEHUH YU€OHBIX, MMO3HABATEIbHBIX 33Jay, BHIIOJIHEHUU

XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX POEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO

Y B3aMMOIIOMOIIH B Ipoliecce 3TOM y4eOHO 1eATeNbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE

MOBE/IEHNE U MOCTYINKH CBOMX TOBApHILEH C MO3ULIUK HPABCTBEHHBIX U MIPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOT'O MO3HAHUS



3) MUPOBO33pEHYECKHUX MPEICTABICHHI O BEIIECTBE U XMMHUECKOMN peaklui, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JUIsl IOHUMAHUS CYIIHOCTH
Hay4YHOM KapTHUHBI MUPA; MPECTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aMMOCBS35IX YEJIOBEKA C IIPUPOJIHOM CPENIOi, O pOJIM XMMHHM B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYY€HHE HOBBIX 3HAHUMN 110 XUMHH,
HEOOXOIUMBIX [Tt 00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) mo3HaBaTenbHON, MH(OOPMAIIMOHHON M YUTATEILCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHON Pa0OTHI C Y4€OHBIMH TEKCTaMHM, CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPECTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTH;

6) uHTEepeca K 00YUYECHHUIO U MO3HAHHIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHuI0, TPOEKTHOI U UCCIIEIOBATENILCKON AESTEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B IajbHEHIIEeM;

@®opMUPOBaHUS KYJbTYPbI 310POBbs

7) oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU
Ha 37I0pOBBIN 00pa3 )KM3HHU, OCO3HAHUS MTOCIEACTBUI U HEMPHUITHS BPEIHBIX MPUBBIYEK
(ynotpebneHus ankoroisi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOITIOACHUS MTPaBUI
0e30MacHOCTH NP O0PAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M pealbHOMN KU3HHU;
TpyaoBoro BOCIUTAHUSA

8) uHTepeca K MPaKTUYECKOMY U3YyUEHHIO Mpodeccuii U Tpyia pa3InyHOro pojia, yBaKEHUE K
TPYAY U pe3yjbTaTaM TPYIAOBOH AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS
MPEeIMETHBIX 3HAHUH 110 XUMHUHU, OCO3HAHHOTO BHIOOPA UHIUBUIYATbHON TPAEKTOPUH
IPOIOIDKEHHS 00pa30BaHUs ¢ yYETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH,
0OLIECTBEHHBIX MHTEPECOB U OTPEOHOCTEH; yCHemHON MpodeccnoHalIbHOM 1eATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA; TOTOBHOCTD aallTUPOBATHCA B IPOPECCHOHATBHOM cpe/e;
IKOJIOTHYECKOT0 BOCIIUTAHUS

9) sKOJIOTHYECKHU 11€TIeCO00PA3HOT0 OTHOIICHUS K IPUPOC KaK UCTOYHUKY JKM3HU Ha 3eMIIe,
OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUS IEHHOCTHU 3/I0pPOBOTO U O€30MacCHOT0 00pa3a KU3HH,
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 370POBbIO,
OCO3HAHHUS EHHOCTHU COOIIOACHHUS ITpaBUJl 0€30IIaCHOTO MOBEAEHUS MpU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

10) cnocoOHOCTH MPUMEHSITh 3HAHUS, MTOTyJaeMble MPU U3yYECHUN XUMUH, IJIs1 PEIICHHS 33714,
CBSI3aHHBIX C OKPY’KAIOIIEH NPUPOJAHON CPEeIOM, TOBBIILICHUS YPOBHS 3KOJIOTHUYECKOM KYJIbTYPHI,
OCO3HaHHUSA TJI00AFHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U IyTel UX pelieHus
MOCPEJICTBOM METOAOB XUMHH;

11) 5KOJIOTHYECKOTO MBIIIICHHSI, YMEHHSI PyKOBOJICTBOBATHCSI UM B TIO3HABATENBHOIM,
KOMMYHUKATUBHOM M COLIMAJIbHOM ITPaKTHUKE.

MeTtanpeameTHblie pe3yJabTaThl

B coctaBe meTanpeIMeTHBIX Pe3yabTaTOB BBACISIOT 3HAYUMBIE I (HOPMUPOBAHHS
MHUPOBO33pEHUs OOIICHAYYHbIE MTOHATHUS (3aKOH, TEOpHUs, IPHUHIIUIIL, TUTIOTE3a, (PaKT, cucTema,
IpoIiece, SKCIIEPUMEHT U Jp.), KOTOPbIE UCTIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
peaMeTax 1 MO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX MPEAMETOB (hOPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOW HAyYHOU KapTUHE MHpPA, ¥ YHUBEpCaIbHbIe yueOHbIe NelicTBUS (TT03HABATENbHEIE,
KOMMYHUKATHUBHBIE, PETYJISATUBHBIC), KOTOPbIE 00ecnednBaroT opMUpPOBAaHNE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHHUIO M OCYIIECTBIICHUIO YU€OHOU e TENIbHOCTH.
MetanpeameTHble pe3ylnbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT
OBJIQJICHHE YHUBEPCAJIbHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM, B TOM YHCIIE:

ba30BbIMHU JIOTHYECKUMH AeHCTBUSIMH



1) ymeHHreM UCHOIb30BATh MPUEMBI JIOTHYECKOTO MBIIIJIEHNUS TPU OCBOCHUU 3HAHWMA:
PaCKpBIBATh CMBICII XMMUYECKUX MOHATUHN (BBLACTATH UX XapaKTepHbIE PU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTHMMHU HOHSATHIMH), UCTIOJIH30BaTh MOHATHUS ISl OOBSCHEHHUS
OTIENBHBIX (PAKTOB U ABJICHHIA; BHIOMPATh OCHOBAHUS U

KPUTEPHH 151 KIacCU(UKAIIMH XMMUYECKHUX BEIECTB U XUMUYECKUX PEAKIIHii; yCTaHABINBATh
NPUYHMHHO-CJIECTBEHHBIE CBSA3U MEXAY 00bEKTaMHU M3Y4YEHUS; CTPOUTH JIOTHIECKUE
paccykaeHus (MHIYKTUBHBIE, I€AYKTUBHBIC, [10 AHAJIOTUN); J1€JIaTh BBIBOJBI U 3aKIIIOYCHUS;

2) yMEHHUEM IIPUMEHSITD B IIPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMHH, IPE0OPa30BbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMUU MOJIENIbHbBIE MPECTABICHUS — XMMHUECKUN 3HaK (CUMBOJI DJIEMEHTA),
XuMH4eckas GopMyia 1 ypaBHEHHE XUMUYECKOH peakinu — MpU PEHIeHuH y4eOHO-
II03HABATENBHBIX 33/1a4; C YUYETOM

9THX MOJEJbHBIX IIPEJCTABICHUN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU
U3y4aeMbIX 00BEKTOB — XMMHYECKUX BELIECTB U XUMMUECKUX PEAKLUH; BBIABIATH 00IIMe
3aKOHOMEPHOCTH, IPUYNHHO-CIICZICTBEHHBIE CBSI3U U IPOTHUBOPEUMS B U3Y4aeMbIX IIPOLECCAX U
SBJICHUAX; NIpeAaraTb KpUTEPUH JUIsl BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHOH 3a/1a4u (CpaBHUBATh HECKOJIBKO
BapHUaHTOB PELICHUs, BBIOMpPATh HanboIee NOAXOIAIIMNA ¢ Y4ETOM CaMOCTOSATEIIBHO
BBIJICJIEHHBIX KPUTEPUEB);

Ba3oBbIMH HCCIe10BATEIbCKUMHM A€l CTBUSIMHU

3) yMeHHEM HUCII0JIb30BaTh MOCTABICHHbBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA [TO3HAHUS, a
TaKXe B Ka4eCTBE OCHOBBI /U151 (POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE NIPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHU;

4) npuoOpeTeHre oMbITa 110 MIAHUPOBAHUIO, OPTraHU3AIMH U IPOBEIECHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HA0JI01aTh 32 X0A0M IPOLECCA, CAMOCTOSTENILHO IPOTHO3UPOBATH €0
pe3ynbTar, popMyaupoBaTh 0000IEHUS U BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O MpOeaHHON padoTe;

Paboroii c undopmanueii

5) yMeHueM BbIOMPATh, aHATU3UPOBATH M MHTEPIPETHPOBATh HHPOPMAIIHIO PA3THYHBIX BHJIOB U
(dbopM IpeCcTaBIEeHUS, TOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIPaBOYHbIE T0co0us, pecypchl IHTepHETa); KpUTHUECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMEHHEM NPUMEHSTh PA3IUYHbIe METOABI M 3alIPOCHI IPU MOUCKE U 0TOOpe HH(OpMAIK U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJIHEHUS Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4
OTIpeNIeNIEHHOTO TUIA; MPUOOPETEHUE OIbITa B 00JIACTH MCIIOJIb30BaHMS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHi, OBJIa/IEHUE KYJIbTYpO aKTUBHOT'O UCIOJIb30BaHUS PA3IMUHBIX
MOUCKOBBIX CUCTEM; CAMOCTOSATENILHO BEIOUPATh ONTUMANIbHYIO ()OPMY IpECTaBICHUS
UHGOPMALIMU U WLTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IiarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMEHHEM HCIIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHON U HCCIIeJ0BATENbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUN MPOMBIIIJIEHHOCTH, CEJIBCKOI0 X035HCTBA U TpPAaHCIIOpTa
Ha COCTOSIHME Y HUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU

8) yMeHueM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTa H/UITH TUCKYCCUH) TIO CYIIIECTBY 00CYX1aeMOi
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJIHEHMSI IPEAIOKEHHON 3a/1a4;
9) nprobpeTeHe onbITa IPE3EHTALNN PE3YIbTATOB BHIIOJHEHHS] XUMUYECKOTO IKCIIEPUMEHTA
(J1aGopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
MIPOEKTA);



10) 3anHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATEIILHON 1
UCCIIEIOBATEIbCKON AEATEIBHOCTH IPU PEIICHUH BO3HUKAIOLINX Mpo0IeM Ha OCHOBE yuéra
OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIHH (00CYX1eHHsI, 00MEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBbI», KOOpJMHALIMSI COBMECTHBIX JIEHCTBUM, OIIPE/IETIEHNE KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHON pa0oTHI | Jp.);

YHuBepcaabHBIMH PeryJITHBHBIMH el CTBUSIMHA

11) ymeHuem caMOCTOATENbHO ONPEENIATH LENH JEATENbHOCTH, IJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BHIOMPAThH
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX U TO3HABATENBHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABIIATH WIM KOPPEKTUPOBATH IIPEIIOKEHHBIN aJITOPUTM JACUCTBUN IIPU
BBIIIOJIHCHUHM 3aJaHUH C y4ETOM

HOJIy4EeHHUsl HOBBIX 3HAHUH 00 M3yyaeMbIX 00bEKTaX — BEILIECTBAX U PEAKLUAX; OLICHUBATh
COOTBETCTBUE MOIYYCHHOIO PE3yJIbTaTa 3asBICHHON LEJIN;

12) ymMeHueM UCIOIb30BaTh U AaHATM3UPOBATh KOHTEKCTHI, IIPeAIaracMble B YCIIOBUM 33 JaHUM.
IIpenmeTrHble pe3yJIbTaThI:

[TpenmeTHble pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOLIMXCS CIIEIYIOIUX

YMEHUN:

- pacckas3blBaTh O POJIM XUMHUH B CUCTEME €CTECTBEHHBIX HayYK;

- CJIe10BaTh IIPAaBUJIAM I10JIb30BAHUS XUMHUYECKON MOCY10i U 1a00paTOpHBIM 000pyI0OBaHUEM, a
TaK)Ke MpaBuiIaM OoOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

- PacKpbIBaTh CMBICI TAKMX XUMHUYECKUX IOHITHUN: SKCIIEPHUMEHT, HaOJIOIEeHUE, M3MEepEeHHe,
ONMCAaHHE, MOJEIMPOBAHUE, THUIIOTE3a, BBIBOJ; XUMHMUYECKHH DJJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHAsl MacChl, arperaTHOE COCTOSTHUE BEILIECTBA.

- HAaXOJUTh MAacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa MO (opMyle COeAMHEHUs, 00BEMHYIO
JIOJIIO Ta3a B CMECH, MAacCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MACCOBYIO JIOJIIO MPUMECE;

- XapaKTepu30BaTh CTPOCHUE, 00IIUe (PU3MUECKUE U XUMUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB;
-3HaTh U IPUMEHSTh CIIOCOOBI Pa3/IeIeHUsI CMECEH U UX OUHCTKY;

- Ha3bIBaTh yCJIOBUS NPOTEKAHUS U NPEKPALICHUS] XUMUYECKUX PEAKIUI; TPU3HAKA XUMHUECKHUX
peakiui;

- pacckasplBaTh OMOrpaguu y4YeHBIX-XMMHUKOB; YUYEHBIX H3Y4alOIIMX XUMHYECKHE DPEaKlnu;
HCTOPHIO OTKPBITHSI XUMHUYECKHUX HJIEMEHTOB.

[Tosmyuar BO3MOKHOCTB TIO3HAKOMUTBCSL:

-c 1a00paTOPHBIM 000PYIOBAaHUEM.

-00BACHATh OTIMYUS PU3MUECKUX SBJICHUN OT XUMUYECKUX;

- Ha3bIBaTh HEKOTOPbIE XMMHUUYECKUE DJIEMEHTHI U COETUHEHMUS;

- IPOBOJIUTH MPOCTEHIIINE Onepanuy ¢ 000py10BaHHEM U BELIECTBAMU;

-Ha0JII0AaTh U ONKCHIBaTh YPABHEHUS PEaKIMi MEX1y BELIECTBAMH C MOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MM POJHOTO) A3BIKA U SI3bIKa XUMUHU;

-XapaKTepHU30BaTh CIIOCOOBI pa3/ieJIeHHs cMecel, MPU3HAKU XUMUYECKUX PeaKIuii;

-o0paraThCs ¢ XMMUYECKOH 1MOCy10i 1 1abopaTopHBIM 000PY/JOBAHUEM;

- pacro3HaBaTh ONBITHBIM ITyTEM: KUCIOPOJ, YIIEKUCIbIN ra3, U3BECTKOBYIO BOJlYy U HEKOTOpHIE
JIpYTHe BELIECTBA.



TeMaTnuyeckoe NJIAHMPOBaAHUE

No Tema KonnuectBo 20P
/11 4acoB
1 XUMHS B IIEHTPE €CTECTBO3ZHAHUS 11 but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2 MaremaTiuka B XUMHHA 9 bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
3 SIBIEHUS, TPOUCXOATITHIE C 11 but6mmoreka [IOK
BEIIECTBAMU https://m.edsoo.ru/7f41837c
4 | Pacckasbl 10 XUMHUHU 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro 35
IHoypouyHoe mi1aHupoBaHue
No Hara Tema ypoka Kou-Bo
/i 4acoB
XuMus B lIEHTPe eCTeCTBO3HAHUS 11
1 XHUMHS KaK 9acTh ecTecTBO3HaHus. [Ipeamer xumun 1
2 HabmroieHue 1 9KCIepuMEeHT KaK METO/Ibl U3Y4YEHHUS 1
€CTECTBO3HAHMS Y XUMHUH
3 [TpakTyeckas padora Ne 1 «3HaKOMCTBO ¢ J1aOOPaTOPHBIM 1
obopynoBanueM. [IpaBuna TexHuku 6€30MaCHOCTH
4 [TpakTueckas paborta Ne 2 «Habmroaenue 3a ropsiieit 1
CBEUYOM. YCTPOHCTBO M pabOTa CHIUPTOBKUY
5 MopnenupoBanue. Jlaboparopuslli  ombIT «Jlormueckoe 1
mocTpoeHne Mojiend HEBUJIUMOTO 00BEKTa»
6 XUMHUYECKUE 3HAKU U (OPMYIIbI 1
7 XuMus U QU3nKa 1
8 ArperaTHple COCTOSIHHS BEIIECTB 1
9 Xumus u reorpadust. JlaboparopHslii onbiT «M3ydyeHue 1
rpaHUTa C IIOMONIBIO YBEITUYUTEIIHLHOTO CTEKIIA
10 Xumus u ouonorus. Jlaboparopuslii onsiT «Onpeaenenue 1
coJiep:kaHus Bojbl B pacTeHUU. OOHapyxeHue d3(UpPHBIX
Macelnl B alelbCHHOBOH Kopke. OOHapyeHHe Macna B
CEeMEHax I0JICOTHCYHMKA, KpaxMalia B MIIEHUYHON MYKE»
11 KauecTBeHHBIE peakMi B XUMUH 1
MareMaTHKa B XUMHH 9
12 OTHOCUTEIHHBIC aTOMHAS U MOJICKYJISIPHAsI MAacChl 1
13 MaccoBast 10JI DJIEMEHTA B CIIOKHOM BEIIECTBE 1
14 UucTele BellecTBa U CMECH 1
15 O0OBeMHas 101 ra3a B CMECH 1
16 MaccoBasl 107151 BElIECTBa B pacTBOpe 1
17 [Tpaxtuueckas padota Ne 3 «[IpuroroBnenue pacTBopa ¢ 1
3aJJaHHOM MacCOBOM JI0JIEil pACTBOPEHHOTO BEIIECTBA
18 MaccoBas 10J1 npuMecei 1
19 Pemenne 3anau u ynpaxseHui mo reme «MareMaTnka B 1
XUMUND»
20 XHAMHAYECKHE 3arajku 1
SIBeHNsI, IpPoOMCXOAsIINeE C BeleCTBAMM 11
21 Paznenenne Cmeceit. CriocoObI pa3aesieHust CMeceid.
[TpakTideckast pabota Ne 4 «BrIpaniBaHue KpUCTaaIoB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COJIN

22 @unbTpoBanue.. JIabopatopHslii onbIT «M3rotoBieHne 1
0OBIYHOTO M CKJIQIYaTOTO (PUIBTPOB U3 (PUIBTPOBATIHHOM
Oymaru uiam OyMaXkHOU candeTKuy.
23 Ancopbuust 1
24 JlucTrouisiiys, Wiiv reperoHka
25 OO0cyxIeHne pe3yabTaToB MpaKkTuIeckon padboTsl Ne 4 1
«BpIpaimyBanye KpUCTAJIOB COHN
26 [TpakTuyeckas pabora Ne 5 «OuncTka moBapeHHON COIM» 1
27 [IpakTrueckas padota Ne 6 «M3ydeHnue nporecca 1
KOPPO3UHU JKeJe3a»
28 XuMudeckue peakuuu. Y CJIOBUS MPOTEKAHUS U MPEKPALEHIS 1
XHUMHUYCCKHUX peaKHI/Iﬁ
29 [Ipu3Haku XUMUYECKUX peakiuil. JlabopaTopHbIi 1
onbIT. «B3anmoaencTBre yKCYCHOM KUCIOTHI C TUTHEBOU
cojiolt (ruapokapOOHATOM HATpHs). Y IajeHUE MATEH OT
pacTBopa ioga»
30 OOcyxeHne pe3ylbTaTOB MPAKTUYECKON paboThl No 1
6 «M3yyenuwe mpoiiecca KOPpO3UHU KeJe3a»
Paccka3sbl o xXumMmun 4
31 VYuennueckas kKoHpepeHHs «Briaarommecs pycckue 1
YUEHBIE - XUMHUKHN
32 Konkypce coobuienuit yuammxcs «Moé moOumoe 1
XUMHUYECKOE BEIICCTBO»
33-34 Y4eHn4ecKuid IPOEKT, MOCBALICHHBIN NCCIIEOBAHUSIM B 2

001aCTH XUMHYECKHUX peaKHI/Iﬁ




