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L. NOSACHUTEJIbHAS 3AIIMCKA

[Tporpamma Kypca BHEYPOYHOH IESTEIbHOCTH «BBOHBINA KYpC /I FOHBIX XHMHKOB)
JIso0yJaronuxcs 7 KJIaccoB COCTaBJICHA COIJIACHO Tpukasy MuHHCTEpCTBa oOpa3oBaHus H
rayku Poccmiickoit ®emepanmu ot 17.12.2010 r. Ne 1897 (8 pen. IIpukasos MuHOOpHayKH
Poccum 0129.12.2014 1. Ne 1644, o1 31.12.2015 1. Ne 1577) «OG6 yTBep)aeHUH (eiepaTbHOro
rOCY/IapCTBEHHOTO 0Opa30BATENBHOr0 CTaHIAPTa OCHOBHOTO 00miero o0pa3oBaHHA», B
cooTBeTCTBHH ¢ TpeGoBanusamyu OcHOBHOM 06pa30BaTeIbHOM IPOrpaMMBI OCHOBHOTO 00MIETo
o6paszosanus TBOY «COII Ne6 r.Manrobex».

PaGouas nmporpamMma Kypca BHEYPOYHOH AEATENbHOCTH IS 7 Kilacca MpeAyCMaTpUBAaCT
u3ydeHne XMMHUH B 00BEMe 35 wacoB B rof, 1 wac B HEJEIO, COOTBETCTBYCT IIPUMEPHO
nporpamme O.C.T'abpuensaa, I.I'.Ocrpoymosa, A.K.AxneOuuuna «Xumus. 7 Knacc.
BBoaHbIIKype». OCOOEHHOCTBIO IPOrPAMMBI ABJIACTCS HCHOIb30BaHHUE LM(POBBIX NATIHKOB
M0 XAMAM M YJYEHHYECKMX MHUKpOnabopaTopuii B YCIOBHSX €CTECTBCHHOHAYYHOM
naGoparopun «Touka pocTa», a TaKKe MeIE€HAlpaBICHHAsA IMOIYJIAPU3aALIs JTOCTHKEHUH
OTE€YECTBEeHHBIX XUMHUKOB.

[lens: Co3maBars yCIOBUS JUIS BOCIIUTAHHS LIEHHOCTHOTO OTHOMICHHUS K JOCTHKCHUSIM
XMMHH KaK MHPOBOM ¥ OT€YECTBEHHON HAYKH M KaK 9aCTH €CTECTBO3HAHMUA.

II. IIJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA KYPCA
BHEYPOYHOMIEATEJBHOCTH

JINYHOCTHBIE pe3yabTaThl:

yyaluiics 10JI7KeH 3HAThL M NIOHNMATh:

-OCHOBHBIE HCTOPUYECKHE COOBITHs, CBSA3aHHBIE C pa3BUTHEM XUMUH U OOINECTBa;

JIOCTIDKEHHS B 00JaCTH XMMHAM M Ky/IbTypHbIE TpaAuliy (B 9aCTHOCTH, HAyYHBIE TPaIHILIH)

CBOEH CTPaHBI;

-06IIEeMHPOBBIE TOCTHKEHHS B 00JIaCTH XHMHUH; OCHOBBI 37I0pOBOTO 00pa3sa jKU3HH; MPaBuIa

NOBE/ICHUs B UPE3BLIYAHHBIX CUTYALMSAX, CBA3AHHBIX C BO3AECHCTBHEM PA3ITHUHBIX BEIICCTR;

~CONMANBHYIO 3HAUMMOCTE U coZiepkaHue npodeccuii, CBA3aHHBIX C XUMHEH;

NCHBITHIBATE: YYBCTBO TOPJIOCTH 32 POCCHHUCKYIO XMMHUYECKYI0 HAyKy M YBAXKEHHE K HCTOPUH

ee Pa3BUTHUS; YBaKECHHE U MIPUHIATHE JOCTHXCHUI XUMHHU B MHUPE;

-yBaXKEHME K OKPYKAIOIUM (yJalIiMCs, YIUTENIIM, POAUTENAM H 1p.)

— YMETh CITyIIATh U CIBIIIATH IAPTHEpPa, IPH3HABATH IPaBO KaX/0ro Ha COOCTBEHHOE MHEHHE

M NPUHUMATh pPEHNICHHS C YYeTOM IIO3UIMH BCEX YYAaCTHHKOB; CaMOYBAXKCHUC H

IMOIIUOHAIIBHO- ITOJTOXKHUTEJIBHOEC OTHOIICHHUE K cele;



NPH3HABATh: [EHHOCTH 37I0POBbs (CBOET0 U APYTHX JIO/IEH); He0OOX0AHMOCTE CaMOBBIPAKEHHUS,
camMopeayi3aliy, COHUAIbHOr0 MPU3HAHHUS;

0C03HABATH: TOTOBHOCTH (MJIM HETOTOBHOCTbH) K CAMOCTOATEIBHBIM IIOCTYIIKAM M JE€HCTBHAM,
[PUHATHIO OTBETCTBEHHOCTH 3a UX PE3YyJIbTaThl; TOTOBHOCTH (MM HETOTOBHOCTB) OTKPBITO
BBIPAKATh ¥ OTCTAUBATEh CBOIO MO3HIIMIO H KDHTHYHO OTHOCHTECA K CBOMM ITOCTYIIKAM;
NMPOSIBJATE: T00POXKeIaTeIbHOCTh, TOBEepHEe W BHUMATEILHOCTh K JIFOSIM, TOTOBHOCTB K
COTPYIHHUYECTBY U JpykOe, OKa3aHWIO TOMOIIM HYXJAIOIMKUMCA B HeH; YCTONYMBBIN
IIO3HaBaTeJIbHBIM HMHTEPEC, MHHLMATUBY M JH0003HATEILHOCTh B M3Yy4EHHH MHpa BEIIECTB U
peaKkiuii; LEeNIeyCTPEMIIEHHOCTh M HACTOMYMBOCTh B JOCTMIKCHHHM LIEIE€H, TIOTOBHOCTH K
IPEOAONIEHUIO  TPYAHOCTEH; yOEKIEHHOCTH B  BO3MOXXHOCTH  IIO3HAHWs  IIPUPOJIEI,
He0OXOMMOCTH pa3yMHOr'0 HMCIIOIb30BaHUSA NOCTIDKEHUH HAyKH M TEXHOJIOTHMH UIA PasBHTHA
o01iecTBa;

yMeTh: YCTaHABIMBATh CBA3b MCEKAY LCIBIO H3yYCHHA XUMHH M TEM, U1 49€ro OHa
OCYILECTBIIACTCS (MOTHBAMH);

BBIITOJTHATE IIPOTHOCTHYECKYIO CAMOOLIEHKY, PETYIHPYIOIIYIO aKTUBHOCTE IMYHOCTH Ha 3TaIle €€
BKJTIOYCHHSI B HOBBIA BHUJ JI€ATEJILHOCTH, CBSI3aHHEIN C HAYaIOM H3Yy4eHHs] HOBOTO y4eOHOIo
npeaMeTa — XMMHHM; BECTH [IHAJIOT HA OCHOBE DPABHONPABHBIX OTHOLIEHMH M B3aHMHOIO
YBaOKEHHA; BBIJACISATH HPABCTBEHHBIH ACHEKT MOBENCHHUS H COOTHOCHTH IMOCTYNKH (CBOM H
APYTUX JIOAEH) U COOBITHS C IPUHATHIMH 3THYECKUMU HOPMaMH;

B IpeJenax CBOHX BO3MOXHOCTEH IPOTHBOACHCTBOBATL HEHCTBMSAM U BIMAHMAM, IIPE-
CTaBJSIIOILIMM YTPO3Y >KU3HH, 30POBbI0 U O€30MaCHOCTHU JIMYHOCTH U OOIIECTBA.
MeTanpeAMeTHBEIMH Pe3yJbTATAMU OCBOEHHUS JaHHOI NMPOrpaMMbl SIBJASIIOTCH:

* IPOBOJHUTH HEIOCPEACTBEHHOE Ha0IIIoIeHNE;

* 0 PYKOBOJACTBOM Y4YHTENsA 0OPMIIATH OTYET, BKIKYAIOMIMK ONHCaHUE HaOIIONCHMsA, €ro
pe3ynbTaToB, BEIBOJOB,;

* HCIIOJIb30BaTh TAKOW BWJ MBICIEHHOTO (MI€albHOTO0) MOIEIHMPOBAaHMSA, KaK 3HAKOBOE
MOJEeNUpOBaHHe (HAa TIpUMepe 3HAKOB XHMHUYECKHUX 3JEMEHTOB, XUMHUYECKHX (OpMyI);
FICTIONIB30BAaTh TAKOW BHJI MaTe€pUAFHOTO (IPeIMETHOT0) MOIEIMPOBAHHS, Kak (H3HYEcKoe
MOeINpOBaHKE (Ha IPUMEPE MOIEITHPOBAHHS AaTOMOB U MOJIEKY);

* TOJTyYaTh XUMHUYESCKYIO HHPOPMAITUIO U3 Pa3TUYHBIX HCTOYHUKOB;

* OIIpCaCIATh 00BEKT M aCIEeKT aHaJIu3a U CHHTC34,



* OTIpEENATh KOMIIOHEHTBI 00bEKTa B COOTBETCTBHH C ACTIEKTOM aHaJM3a U CUHTE3a;

* OCYLICCTBIIATH KAYECTBEHHOE U KOJHYECTBEHHOE ONHCaHUE KOMIIOHEHTOB 00BEKTa;

* ONPEAETIATh OTHOIIEHUA 00BEKTA C APYTUMH 00BEKTaMH;

* OIpPeACATh CYIIECTBEHHbIE ITPH3HAKH 00bEKTa.

B X0/1e MOCTIKEHUS PEIMETHBIX Pe3yJIbTaTOB BBHIITYCKHUK HAYYHUTCS:

* UCIONIB30BaTh NIPHU XapaKTCPUCTHKE BEILIECTB MOHATHA: «aTOM», «MOJCKYIa», «XUMHUCCKUH
ANIEMEHT», «XMMHYCCKHI 3HAK WIH CHMBOJI», «BEIIECTBO», «IIPOCTOE BEIIECTBOY, «CIOXKHOE
BEIIECTBO», «CBOWCTBA BEIIECTBY», «XUMHUYCCKHUE SBICHHA», «PU3HYECKHE SIBICHUSI,
«k03(PUIMEHTEI», «UHIOSKCHD», «OTHOCHTENBLHAs aTOMHAas Macca», «OTHOCHUTENIbHas
MOJIEKYJIIpDHAsE Macca», «MaccoBas JIOJisi 3JIEMEHTa»; 3HATh: TIIPEIMEThl HM3y4YEHHs
€CTECTBEHHOHAYYHBIX AUCIMIUINH, B TOM YHCJIe XUMHUH; XuMudeckue cumBoisl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3zBaHus 1 NPONU3HOLICHHE;

* KJIacCU(UIUPOBATH BEIIECTBA 10 COCTABY HA IPOCTHIE U CJIOKHEIE;

* pa3nu4aTh: Telld U BEIIECTBA; XMMHYECKHH 3JIEMEHT H IIPOCTOE BEILIECTBO;

* ONMHUCHIBATH: (POPMBI CYIIECTBOBAHHUA XMMHYECKHX 3JI€MEHTOB (CBOOOJHBIE aTOMBI, IIPOCTHIC
BEIIECTBA, CJIOKHBIC BEIIECTBa); TaOMUM4HYIO dopmy Hepuoﬁnqecxoﬁ CHCTEMBl XMMHYECKHUX
3JIEMEHTOB; I10JI0’KEeHHUE eMeHTa B Tabuue [. Y. MenaeneeBa, HCIIOIb3Ys MOHATHA «IIEPUOIN,
«rpymnmnay, «rJIaBHas MOATPYINIa», «MoOO0YHas MOArpPYINa»; CBONCTBAa BEMIECTB (TBEpIBIX,
KUIKHX, Ta3000pa3HbIX); ‘

* OOBSICHATH CYNTHOCTh XMMHUYECKUX SBJICHUH C TOYKH 3PEHUSI ATOMHO-MOJIEKYJISIPHOIO YYEHHUs
M UX MPUHIUITHATIBEHOE OTJINYHE OT (PH3NUECKUX SIBICHUI;

* XapaKTepH30BaTh: OCHOBHBIE METOIBI M3yUYCHHS €CTECTBEHHBIX AMCUMIUINH (HaOsioaeHue,
IKCIIEPUMEHT, MOJAEIHUPOBAHHUE); BELIECTBO IO €ro XUMHYECKOH (opMmyse COrinacHo IUIaHy:
KauyeCTBEHHBIN COCTaB, THI BemiecTBa (MPOCTOE€ WM CIIOXKHOE), KOMMYeCTBEHHEIH COCTaB,
OTHOCHTEJIbHAsI MOJIEKYJIIpHAasA Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEILECTBE, MACCOBBIC
JOJIN 3JIEMEHTOB B BEUIECTBE (WIS CIIOXKHBIX BELIECTB); POJIb XHUMHH (MOJIOXKUTEIBHYIO U
OTPULATENIBHYIO) B JKU3HH YEI0BEKa, apryMEHTHPOBATh CBOE OTHOIICHME K 3TOH Ipobiieme;

* BEIYUCIIATE OTHOCUTEIBHYIO MOJEKYIAPHYIO MACCy BEIIECTBA U MAaCCOBYIO OO XMMHUYIECKOTO
3JIEMEHTa B COCUHCHUAX;

* IPOBOIHTH HaGJTIO,Z{eHHH CBOMCTB BEIIIECTB U HBHeI—IHf:I, MNPpOHCXOJAIINX C BEHICCTBAMM,



[Mory4yuT BO3MOKHOCTE HAYYHTHCH!

obpamatecs ¢ 1a00paTOpHEIM 000pYyLIOBaHUEM, COOMIONATh MpaBUIa TEXHUKH OC30IIaCHOCTH,
IIPOBOIUTH ITPOCTHIE XUMHUIECKHE OIBITHI, HA0IIOAaTh 32 XUMUICCKUMHU MIPOLECCaMU HAa YPOKE
B GBITY ¥ 0OPMIIATH pe3yabTaThl HaOIFOACHHMI, COOMI0IATL MPaBHIa TEXHUKA 0€30I1aCHOCTH

IpH TpoBeAeHHH HaOmoieHui ¥ 1a60paTOPHBIX OIBITOB.

I11. COJAEP)KAHHUE KYPCA BHEYPOUHOM JAESATEJBHOCTH

I'nasa 1. Xumus B ueHTpe ecrecrBo3HaHus (11 yacos)

XuMust KaK 9acTh ecTecTBO3HaHus. [Ipenmer xumun. Ousndeckue tena u semecrsa. CokcTBa
BemiecTs. I[piMeHeHHE BEIIECTB HA OCHOBE MX CBOWCTB.

HaGmroneHue ¥ 3KCIIEpUMEHT KaK METObl M3y4eHUS eCTeCTBO3HAHMSA M XuMuH. Habmonenume
KaK OCHOBHOH METOJ TO3HAHUS OKPYXKAIOIIET0 MHpa. YCIOBHA IPOBEACHHA HaOIIOACHHMS.
I'nnore3a. DxcnepumeHT. Beox. Ctpoenue 1miameHu. JlaGopatopus u 000pyaoBaHHE.
OnpejieieHHE TEMIIEPATyp B PasHbIX 30HAX IUIAMEHH CIIMPTOBKHM C IOMOMIBIO LU(POBOIO
JaT4HKa.

Monenuposaune. Momens, Mozenuposanue. OcoGeHHOCTH 'MOJIEJIMPOBaHUs B reorpaguy,
¢usuke, 6Gmonoruu. Mozmenu B Guonorun. Mymspkun. Mozenn B dusuke. DnexrpodopHas
mammHa. ['eorpaduueckne Moneu.

XuMHAYeCcKHe MOJIeNN: TIpeIMETHBIE (MOIEIN aTOMa, MOJIEKYJI, XMMAYECKHX U IPOMBIIILTEHHBIX
MPOU3BOACTB), 3HAKOBBIC, WJIM CHUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIBI BEIIECTB,
ypaBHeHus peaxuuii).[Ipakrrueckas padora «MonenupoBaHHEe MOJIEKYI»

Xumuaeckne 3Haku 1 GopMysisl. XUMHAIECKUH 3eMenT. XuMudeckue 3Hakd. Vix obo3Hayuenue,
npousHomenne. Bxmaxn bepuemnmyca, /lanbroHa B omnpeleleHHE XHMHYECKHX CHMBOJIOB
sneMenToB. Co3JaHre HOBBIX 2JIeMEHTOB 1oz pykoBozacTBoM 0. Orasecsna. XuMu4yeckue
(gopmysnsr  BemiectB. IIpocTeie M cHOKHble BemlecTsa. Muaekchl u K03 QUUMEHTEL.
KadecTBeHHBII M KOJIMYECTBEHHBIH coctaB BemectBa. B.M. CeBeprun-aBTOp MEpBOH
PYCCKOS3BIYHON XHMHYECKON HOMEHKIIATYPEI.

Xumus 1 pusnKa. YHUBEPCAIBHBIH XapaKTep MON0KeHHH MOJIEKYIAPHO-KMHETUYECKOM TEOPHH.
Hnen M.®. JlomonocoBa, AppeHnyca O CTpOeHHH BellecTB. IIOHATHS «aToM», «MOJEKyJa,

«HOH». CTpOGHHe BEIICCTBA. Kpucraﬂnvrqecrcoe COCTOsIHUE BEMIECTBA. KpHCTaIiJIquCKHC



pemeTku TBep/abX BemecTs. Jubdysus. BpoyHoBckoe ABIKeHHE. BelecTsa MOJIEKYJ/ISPHOro 1
HEMOJIEKYJISIPHOTO CTPOCHHS.

ArperatHble cocTostHMA BemecTs. [lonsTHE 00 arperaTHOM COCTOSHHMH BEIIECTBA. dusnueckre
¥ XUMHUYeCKHe sBIeHHA. | a3000pa3Hble, )KUIKHE ¥ TBEepAble BellecTBa. AMOp(HEIE BEeLIECTBa.
Ompesie/ieAne TEMIIEPATYPHl IUIABICHHS BEIIECTB C TNOMOLIBIO LU(POBOro  IaTuHKa.
Onpenernenne ¢ IOMOINIBIO ITH(POBOTO JaTUMKA TEMIIEPATYPHI IIABICHNS BEMECTB C Pa3HBIMU
KPUCTAIITMYECKUMH PEIIETKAMHU.

Xumus u reorpadust. Ctpoenue 3emin: A1po, MaHTHUs, Kopa. JIntocdepa. MuHepasl 1 rOpHbIE
OpoAsl. MarMaTH4ecKue M OCaJO4HbIE (HEOPraHMYECKUEC M OPraHMYCECKHE, B TOM YHCIIC H
ropioune) TopoAsl. Brmany pycckux yuenelx (Cesepruna, I'eca, [lokydaeBa u [Jp.) B
MHHEpAIOTHi0 U Mo4YBOBeAeHHe. ONpeneeHHe KHCIOTHOCTH II0YB ¢ TOMOLIBIO LH(pPOBOTO
JaT4YHKa.

Xumuss u Ouomorms. XHUMHYECKHMI COCTaB JKMBOW KIETKH: HeopraHuuyeckue (Boga u
MHHCpaJbHBIE COMHM) U OpraHndyeckue (OeNKW, >KHPBI, YIIEBOIbI, BHTAMHHBI) BEIECTBA.
Buonoruyeckast poiib BOAbI B JkuBOi Kinerke. @ortocunres. Xmopopuwi. Pons Tumupssesa B
m3ydenun GorocunTesa. Brosornyeckoe 3HaueHNe KUPOB, 6eTkoB, 3OUPHEIX Macell, yIiIeBOI0B
¥ BUTAMHHOB JUIS )KU3HEAEATEILHOCTH OPraHU3MOB.

KauecTBeHHBIE pEakIMH B XHMHUU. Pacrio3HaBaHuWE BELIECTB C IMOMOINBI Ka4eCTBEHHBIX

peakiuii. AHammTHUYeckuil curnan. OnpeagisieMoe BelecTBO M peakTHB Ha HETo.

Jdemoncrpaunun

Komnekiyss pasnUyHBIX TPEAMETOB MIM  (QoTorpaduil ‘NpeaIMEeTOB W3 AJIOMHHAS I
MJUTIOCTPAIHN HJIEH «CBOWCTBA — IPUMEHEHHUEN.

Yye6Hoe 060pyI0BaHKe, HCTIONB3YeMOE Ha YPOKaX QH3HKH, OHONIOrHH, TEOrpapuu 1 XUMHH.
Daextpodopras MamuHa B AeiictBum. [eorpadmueckme moxmenu  (robyc, Kapra).
Bronorndyeckue MojaenH (MyJISKH OPraHOB M CHCTEM OPraHOB PAcTeHUi, XMBOTHHIX H
yesoseka). DU3nYecKne U XUMHUYECKUEe MOJETH aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIITHIECKNX
pEeILeTOK.

OOBeMHBIE U MAPOCTEPIKHEBBIE MOJEH BOIBI, YIJIEKHCIIOr0 H CEPHUCTOTO ra3oB, METAHA.

OGpasIsl TBEP/IBIX BENIECTB KPUCTAIUIUUECKOT0 CTpoeH!s. Moaen KpUCTAIINIECKUX PEIIETOK.



Bona B Tpex arperatHeix cocTosHUAX. KommeKuus KpuCTaM-4eCKHX ¥ aMOP(HBIX BENIECTB K

U3EIIUNA U3 HUX.
Kosexuus MuHepanos (j1a3ypHT, KOPYHI, XaabKOMUPUT, (IIIOOPHT, TATHT).

Komneknus ropHbIX MopoZ (TpaHuT, pasinyHble GOPMbI KAIbLUTAa — MeJ, MpaMop, H3BECTHSIK).

Komnexuus ropiounx uckonaeMbix (HedTh, KAMEHHBIH YTOIb, CIAHIE, TOPD).

JleMOHCTPpaHOHHBIE IKCTIEPHMEHTHI

W3ydenne CTpOCHUS IUTAMEHH.

CrnupToBas IKCTPaKIUs XITOPOGUILIA U3 3€IEHBIX TUCTHEB PACTEHHI.

«IlepenuBanuey yriIeKHCIOro ra3a B CTAaKaH Ha yPaBHOBEILCHHBIX BECAX.

KagecTBeHHas peakius Ha KUCIOpoH. KadecTBeHHAs peakius Ha YIIeKHCIbIH ras.
JIaGopaTopHbIe ONBITHI

Pacnpoctpanenune 3amaxa 0J€KoJI0OHa, 1yXOB MM JI€300paHTa Kak Ipouecc auddysum.
PacTBOpeHue nepMaHraHaTa Kajius.

Ha6uronenne G6poyHOBCKOro IBHIKEHHs YaCTHYEK YEPHOM TYIIM MO MUKPOCKOIIOM.
Huddysus nepmanranara kaams B JKeJaTHHE. ’

O6napysxenne 3(pUPHBIX Macell B aneasCHHOBOM KOPOUKe.

M3yuenne rpaHnTa ¢ IIOMOILIBIO YBEJIMYHUTEILHOIO CTEKIIA.

Onpenenenne comepKaHus BOABI B PACTEHHH.

OOnapyxeHue Macna B CEMEHaX IOZCOTHEYHHKA U TPEIKOTo Opexa.

OGHapy)keHHe KpaxMaia B IIIIEHHYHON MYKe.

BsanmozeiictBie ackopOHHOBOH KUCIIOTHI ¢ iofoM (onpenenenne BuTaMuHa C B pa3INYHbIX
CoKax).

[IposyBanune BbIIBIXa€MOTO BO3/yXa Yepe3 U3BECTKOBYIO BOAY.

OGHapy:xeHHe H3BECTKOBOM BOJIBI CPEY Pa3IMYHbIX BELIECTB.

IIpakTuyeckas pabora Ne 1. 3HakoMcTBO ¢ 1aGopaTopHbiM o6opynosaaueM. IIpaBmia TeXHUKH
0e30MacHOCTH.

IIpaxTryeckas paGora Ne 2. HaGmioienue 3a ropsimieii cBeyoit

[Tpaktryeckas pabora Ne3 OmpezensieM TemIepaTypy MUIABIEHHS BEIIECTB C IOMOIIBIO

U(ppPOBOro JaTynKa



JToManrHue ONbITHI

M3rorosienne Mojieiel MONEKYJT XUMHYECKUX BEILIECTB U3 IIACTHIIMHA.

Hudbysus caxapa B BoAe.

OmnBITEI € MyCTOH 3aKpBITOH MIACTHKOBOM OYTBUIKOM.

ObnapyxeHue Kpaxmaia B IPOAYKTaX MUTAHUS, IOIOKAX.

I'nasa 2. Matematnka B xumuu (9 yacos)

OTHOCHTENIbHEIE aTOMHAs M MOJIEKY/sipHas Macchl. OTHOCHTENbHAS aTOMHAs Macca 3JIeMeHTa.
MonekymnsapHas macca. Ormpeznienienne 0THOCUTEIBHON aTOMHOM MacChl XMMHYECKHUX 3JIEMEHTOB
mo tabmuue JI. M. MenneneeBa. Haxo/ieHHE OTHOCHTENBHOM MOJIEKYJIAPHOM MacChl IIO
(popmyne BemecTBa Kak CyMMbI OTHOCHTEIBHBIX 4TOMHBIX MAcC, COCTABIISIONMX BELIECTBO
XMMHYECKUX JIEMEHTOB.

MaccoBas 10511 371EMEHTa B CIOKHOM BemiecTBe. [IOHSATHE O MacCOBOM JI0JI€ XHMHYECKOIO
3JICMCHTa B CJI0XKHOM BEILECTBE U €€ pacyeT no ¢opmyse Bemectsa. Haxoxaenue hopmysisl
BELICCTBA II0 3HAYEHHMAM MACCOBHIX JOJEH 00pa3yroIluX ero 3JIeMEHTOB (A ABYX4acOBOIO
H3YYEHHUs Kypca).

Huctere BemecTa n cMecu. Yuctele BeniectBa. Cmecu. ['eTeporeHHble ¥ TOMOTEHHEIE CMECH.
["a3000pasHele (BO34yX, IPUPOIHbIH ra3), Kuakue (HedTh), TBEPALE cMecH (TOPHBIE TIOPOJIEI,
KYJTUHAPHBIE CMECH M CHHTETUYECKUE MOIOIIME CPENICTBA).

O0bemuas nons raza B cMecH. Omnpentnenume oObeMHOM moiaM rasa B cmecu. CocraB
aTMOC(epHOro BO3IyXa M IPHPORHOTO ra3a. Pacuer 0ObemMa 10JIH ra3a B CMECH 10 ero 06beMy
1 Hao0O0pOT.

Maccosas noms Bemectsa B pacTBope. MaccoBasi 10715 BeIecTBa B pacTsope. KoHIeHTpaims.
PacTBOpuTENE M PacCTBOPEHHOE BELIECTBO. Pacdyer Macchl pacTBOPEHHOIO BELIECTBA 110 Macce
pacTBOpa H MaccoBOH J0/1€ paCTBOPEHHOTO BEILECTBA.

Maccosas gons npumecei. [TonsaTHe 0 4nCTOM BemecTse U NpuMecH. MaccoBast 10718 IPUMECH
B 00pasne ucxoaHoro BemecTBa. OCHOBHOE BelIecTBO. PacyeT Macchl OCHOBHOTO BELIECTBA I10

MaccCe BEIECTBa, COACPKALIETO ONPEACICHHY MacCOBYHO 10JIIO l'[pI/IMeCGf‘I.

JeMmoHCcTpanuu
Komnexius pa3uyHbIX BUIOB MpaMopa U U3JIeIUi U3 HETO.

CmMmech PEUYHOTr0 U CaXxapHOTo IIECKa U UX pa3JciICHUeE.



Koymekuus HedTi 1 HeQTENnpOayKTOB.

Konnekius OBITOBBIX CMECEH.

Huarpamma cocrasa atMochepHOro Bo3ayxa. Jluarpamma cocTaBa MpUpOIHOTO Ta3a.
Komnekuus «Munepansl ¥ TOpHBIE TOPOIBI».

Jlomaninue oneIThI

V3ydenne cocTaBa HEKOTOPHIX OBITOBEIX M (hapMalleBTHUECKUX MPENApaToB, CONePKAMIHX
OIPEIETICHHYIO JOJII0 IPUMECEH.

[IpakTnyeckas pabota Ne 4. IIpuroroBieHHe pacTBOpa C 3aJaHHOM MAaccoBOM jioleif

pacTBOPEHHOI'O BEILIECTBA.

I'nasa 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (10 yacos)

Pasnenenne cmecedl. CrocoGel pasgeneHust cMmecell W ouynmcTKa BemiecTs. HekoTopsie
NPOCTEHIINE CIOCOOB! pasfieNieHHa CMeceil: NPOCeHBaHHE, pa3/EiCHHE CMeCel MOpPOIIKOB
Kere3a U Cepel

OTCTaWBaHME, [CKaHTAlHUs, LEHTPHU()YTUPOBAHNE, pa3sleneHHe C IO-MOLIBIO JIENHTENbHOMH
BOPOHKH, GunsrpoBanue. GunprpoBanue B JaGopatopuu, 6bITY i Ha mpousBoacTBe. [lousTHe 0
uneTpare. Ancopbuus. Iloratie 06 ancopOuuu u ancopbenTax. AKTHBHPOBAHHEIH YTOJIb KAk
Ba)KHENIMHI ancopOeHT. YCcTpoiicTBo MPOTHBOrasa.

JMCTHIUIANNS, WK TIeperodka. JIucTHuisuus (Ileperodka) Kak MpoLecc BhIACICHHS BEIECTBa
3 JKUIKOH cMecH. JIuCTHIIHpoBaHHas BOA U 00J1acTy ee mpuMeHeHus. Kpucraumsanus nim
BeIMapuBanue. KpucTaimmsauus W BbINapHBaHHE B JIaGopaTopun (KPUCTANIM3ATOPhl H
(bapdopoBrle Yamkk 17 BeIMapMBaHWA) W mpupope. Ileperonka HedTH. HedTempomykTsi.
DpakuuoHHAasA MePeroHKa KUAKOTO BO3IyXa.

XAMHYECKHEe DEAaKUMH. YCJIOBHSA MpPOTEKAHHS M NPEKPAIleHHs XMMHYECKMX peaKiui.
XUMHYECKHe DPEaKUMH KaK TNPOLECC MPEBPALeHHs] OAHMX BENIECTB B Apyrue. Y CIOBHs
MPOTEKAHUA XMMHYECKHX peakuuid. CONpUKOCHOBeHHE (KOHTAKT) BEILECTB, HArpeBaHME.
Karammsatop. Wmruburop. VYmpaBnenue peakuusiMu ropenus. MoIelMpoBaHHE CHHTE3a
JlebeneBa, peakunn 3unuHa, peakuun KoHOBanoBa, cHHTe3a Biopna ¢ MOMOIIBIO

IIaPOCTEPKHEBBIX KOHCTPYKTOPOB.



[IpusHaku XUMHYECKMX peakuuii. [IpH3HAaKM XHMHYECKHX peakuUuil: H3MeHeHHe I[BeTa,
obpasoBaHHe Ocaaka, pacTBOPEHHE MOTYYSHHOTO OCAAKa, BhIAEIEHNE ra3a, OsSBICHHE 3armaxa,

BBIACJICHHUE UITH ITOTJIOIMICHHUE TCILIOTEI. OHpE,E[GJIeHHC TEMIICPATYPEBI

JemoHCcTpanun

®unerp [HoTTa. Boponka Broxnepa. YcranoBka /st GpuIsTpOBAHUS IO BAKYYMOM.
PecrimpaTopHbIe MacKy U MaplieBBI€ TOBA3KH.

[IpotuBoras u ero ycTpoucTno.

Komnexums «Hed s 1 HEDTENIPOAYKTEI.

JIeMOHCTPaLMOHHBIE 3KCIIEPUMEHTEI

Pasziesienne cMecH MoponIKa cepel M KEJIE3HBIX OIMMIOK.

Pasnienenne cmecu nmopomka cephl M ecKa.

Pasnenenne cMecy BOIEI M PACTHTEILHOTO MaCIIa C IIOMOIILIO IS THTETEHOH BOPOHKH.
Paszienenue cMecH nepMaHraHara ¥ IMXpoMara Kaius Croco60M KPUCTaTH3aLHH.
B3anmozelicTBre JKeNe3HBIX OIMIOK H [IOPOIIKA CEphl IPU HAIPEBaHHH.

[Torry4enne yriekucnoro rasa B3aHMOLEHCTBHEM MPaMopa ¢ KHCIOTOH M OOHAPYXEHHE ero C
OMOIIBI0  M3BECTKOBOH BOABL ~ Karanutuyeckoe pasnoxeHHE [EPOKCHAA BOAOPOA
(kaTanusaTtop — nuokena mapranna (IV)). -

OGHapy:xeHue pacTBOpa IIEN0YH ¢ IOMOIIBI HHAUKATOPA.

BsanmozeiicTue pacTsopa mepmaHraHaTa Kadus M pacTBOpa AMXPOMATa KajlHs C PACTBOPOM
Cylb(hHTa HATPHSI.

Bsanmozeiicteue pacTBopa mepMaHraHata Kaaus ¢ ackopOHHOBOI KHCIOTOI.

B3ammozelicTeue xopuna sKesesa ¢ KeITOH KPOBSHOM COJBIO H THAPOKCHAOM HaTpHs.

BsaumoneiicTeue runpoxcua xenesa (I11) ¢ pacTBOPOM COMSIHOM KHCTOTEL

JlabopaTopHbie ONBITHI

AncopOuus KyKypy3HBIMH MATIOYKaMH [apOB MaXy4HX BEIIECTB.
M3y4eHne ycTpoiCTBA 3a)KUTAJIKH U ILIAMEHH.

JloMariHue OIBITHI

Pasnenenue cmecu CyXOro MOJIOKa M p€4YHOTI'0 IecKa.



OtcTranBaHue B3BECU MOPOIIKA JUTSI YHCTKHU MOCYBI B BOJIE M €€ AEKAHTAIHS

AncopOuusi akKTHBUPOBAaHHEIM YTJIEM KPaCSIIHX BEIIECTB MENCH-KOIBbI.

PactBopenue B Boae Tabnetku acnupura YIICA.

IIpuroToBneHne U3BECTKOBOH BOIBI U OIMBITHI C

nen. Mzygenne coctaa CMC.

IIpaktinyeckas pabora Ne 5. OuncTka moBapeHHOU COIH.

[Ipaktraeckas paGota Ne 6. BripaninBaHHe KPHCTaIOB CONH (OMAIIHAN SKCIIEPUMEHT).
Ilpaktuyeckas pabora Ne 7. MonenupoBanue cuntesa JleGeaena, peaknun 3MHHMHA,

peakmuKoHoBanoBa, cMHTE3a Bropiia ¢ MOMOIIBI0 MapoCcTePIKHEBBIX KOHCTPYKTOPOB.

I'nasa 4. Pacckasbl mo xumuu (3 yaca)

Yuennyeckas KoH(epeHIs. «BpIaromuecs pycckue ydeHble-XHMUKH.

Konkypc coobmennit ygamuxcs. «Moe mo6HMMOe XHMHYECKOE BEIIECTBOY
(OTKpBITHE, ONTyYeHHE U 3HAaYeHHe). KOHKypC yueHnueckux npoektoB «VIMEHHEIE

XUMHYECKHE PEAKLIHI. ‘

VI. TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA

YACOB,0TBOJIUMbBIX HA OCBOEHHE KAKJIOW TEMBI.

Ne | Conmepxanme Kos-Bo gacos
TEOpHUsl | NPAKTUKA | BCEro
1 XUMUS B IEHTPE €CTECTBO3HAHUA 6 5 11
2 Marematrka B XUMHH 8 9
3 SIBIIeHUs, TPOUCXOIAIINE C BEIIECTBAMH 7 3 10
4 Pacckasbl mo xumun - “ 4
HUTOTrO 21 13 34

2.2. YCJIOBUS PEAJIM3ALIUA ITPOI'PAMMBI

BuyTpenHNMHU yCTOBHAMHU peann3auy MporpaMMel sBIISIOTCS

- Halu4ue y4eOHOro MOMEIIEHHsA UL TPOBEACHHS 3aHATHH U ydeOHbIe MapIpyThl 3aHATHI,
pasmeménnsie B COJ10;

- HaJlInu#ie HeoOX0AUMOro 060pyIOBaHHS [T MPOBEICHHs KCIIEPUMEHTATBHBIX 33,124,



- HaJINYue HarJsIHBIX TOCOOMH, TEXHMYECKUX CPEACTB O0yUeH s, IUAAKTHIECKIX MAaTEPUAJIOB
KTeMaM.

MarepunansHO-TeXHUYECKOE 0OecTIeYeHHe TPOrPaMMEI

B nepeuens o6opynoBanus 31aHUs, B KOTOPOM Oy/leT pealu3oBaHa JaHHAs TPOrpaMMa,
BXOJAT:

1. TlepconansHBIe KOMIBIOTEPHI ¢ HAOOPOM LH(POBBIX AATIUKOB
2. MyneTEMeIuiiHBL TpoeKTOp B Kabunere (1 mT.)
3. OkpaH (1 mrT.)
4. MOY (npuntep, ckanep, komup) (1 wr.)
5. MukponabopaTopus XUMHUH
(15mT.)6.JIabopaTopHas mocya
HudopmannonHoe obecriedeHne mporpaMMet:

B mxomne nmeercs npe3eHTaluy, BUICOMATEPHUAIIEI, METOAMYECKHE U AUIAKTUYECKHE
MoCOOMA IS POBECHUSA 3aHATUH, IPOBEPKH H 3aKPEILICHUA 3HAHMUIA 110 TPOrpaMMe.

Kagposoe obecnieuenue nporpaMMsl:

IIporpamma peanusyercs Ha 6asze I'BOY «COILL Ne6 r.Mairo6ex» yauTeneM XUMHU
BBICILIEN KaTErOpHH, IIeIarorHueckuii crax oomnee 20 yer.
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