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1. Copep:xxaHue y4eOHOT0 npeaMeTa, y4e0HOT0 Kypca

«XHMHSI B IeHTPe eCTeCTBOZHAHMS» AaKTyaIM3HpPYeT XHMHYECKHE 3HAHHS
0o0yJaromuxcst MOJYYEHHbIE NpPU H3YYEHUH MPHUPOJOBENCHHs, Ouonoruu, reorpaduu,
Gu3MKM M JpYyruX HayK O HpUpPOJAE. DTO YMEHBIIAET ICHXOJOTMYECKYI0 HarpysKy,
BO3HHUKAIOIIYIO C TOSBICHHEM B 8 — M Kjacce HOBOTO MpPEIMeTa, MO3BOJIET 3aMEHUTh
CBSI3aHHBIEC C ATUM TPEBOXKHBIC OXKUJAHUS Ha MOJOKUTEIbHBIE IMOIMU BCTPEUYH CO CTaphIM
3HaKOMBIM. [lapaienbHO MPOBOIUTCS MBICTh 00 MHTEIPUPYIOIIEH pOJIM XMMHUHU B CHCTEME
€CTECTBEHHBIX HAayK, 3HAYMMOCTH 3TOTrO IpEaMeTa JUIS YCIEIIHOTO OCBOCHHUS CMEKHBIX
npeameroB. Takas MeXIpeaMeTHass HMHTEerpauus CrocoOCcTBYeT (OPMUPOBAHUIO €IMHOM
€CTECTBEHHOHAYYHOH KapTUHBI MHpa Y€ Ha HAYaIbHOM »JTale H3y4eHUs Xumuu. B
COOTBETCTBUHM C TPeOOBaHMSAMHU TOCYIApCTBEHHOTO OOpa30BaTENBHOIO CTaHAapTa B Kypce
NOJYEPKUBACTCS, YTO XUMHS — HayKa JKCIIEpUMEHTAJIbHAs, MMO3TOMY pacCMaTpPHBAIOTCS
TaKue TOHSATHS, KaK SKCIEPUMEHT, HaOJIr0JeHNe, N3MEPEHHUs, ONUCAHUSA, MOACIUPOBAHHE,
TUIIOTE3a, BBIBOA. 1 OTpabOTKM MPAaKTUYECKHX YMEHHH OOy4Jaromuxcsi OTOOpaHbl He
CIIO)KHBIE ¥ TICUXOJIOTUYECKH JOCTYIHBIE JUISI CEMHKJIACCHHKOB J1a0OpaTopHbie U
NpaKkTHYeCKHe PabdOThl, KOTOPHIE 3HAKOMBI MM II0 HA4YaJbHOMY KypCY €CTECTBO3HAHHS U
JIPYTUM €CTECTBCHHBIM JUCIHIUIMHAM: O3HAKOMJICHHE C HECIOXHBIM JIaOOpaTOPHBIM
o0opynoBaHueM (ycTpoiicTBa IITaTHBA, HarpeBaTEIbHBIX MPUOOPOB, XUMUYECKON MOCY/IbI,
KOTOPYIO OHHM NMPHUMEHSUIA paHee), MPOBEACHUE MPOCTEHIINX ONepanuii ¢ 000pyA0BaHHEM H
BeIlleCTBaMHU (TIpaBHJIa HAarpeBaHUsl, (PUKCALUSI Pe3y/IbTaTOB HAOIOACHHS U X aHAIIU3
U T. 1.). OTOM 1enu crnocoOCTBYET MPENyCMOTPEHHBIM B Kypce JOMAIIHUM XMUMHYECKUN
9KCIIEPUMEHT, KOTOPBIH ITOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM 0€30MacHOCTH TpH
€ro BBHIMOJIHEHWH W BKIIOYAET VIIEAIINE HBIHE U3 TPAKTUKH OOydYeHHsS XHMHUHU
IPOJIODKUTEIBHBIE 10 BPEMEHH 3KCIIEPUMEHTANIbHBIE pabOThl (BBIpAIlBaHUE KPHCTAILIOB,
HaOJII0ZICHUE 32 KOPPO3UEH MeTaa).

«MartemaTHyecKHe pacyeTbl B XHMHH» I[I03BOJSIET OTpaboOTaTh pacueTHbIE
YMEHUS, CTOJh HEOOXOAWMBIC TPU PEIICHHH XWMHYECKHX 3aJad, B IEpBYIO ouepelh Ha
HaXOXKJICHWE YacTH LeJIoro (MaccoBasi JIOJsl 3J€MEHTa B CIIOKHOM BEIIECTBE, MaccoBas U
o0beMHasi J0JIM KOMIIOHEHTOB B CMECH, B TOM 4YHCIe M Joiisi mpumeceit). Kak BuiHO,
BHUMaHME 00paIaeTcsi He CTOJIBKO Ha XMMHIO, CKOJIBKO Ha MaTEMaTHKYy.

«SIBJIeHNsA, MPOUCXOASIINE C BeIECTBAMUY» aKTYAIN3UPYET 3HAHUS 00YJaIOIINXCS
0 (U3NYECKUX U XUMHUYECKUX SIBICHUSX, MOJIyU€HHbIE Ha YpOKax IO JPYIMM MpeaMeTam,
TOTOBHT MX K U3yYSHHIO XUMHUYECKOT0 TIPOIIecca Ha CIEAYIONIEH CTYIeHH 00yUeHHs.

«Paccka3bl PO XMMUI0» BKIIIOYACT UHTEPECHBIE CBEJCHUS O PYCCKUX XUMHUKaX, 00
OT/IENIbHBIX BEUIECTBAX M HEKOTOPBIX XMMHYECKUX peakuusax. M3ydeHue mnpeasiaraeMoro
Kypca TpeaycMaTpuBaeT TIIOBBIIICHUE VYACIBHOTO Beca CaMOCTOSTEIHHOW palbOTHI
00yJaromuxcsi, HalpuMep, MpU TMPOBEICHUU JOMAIIHET0 XUMHUYECKOT0 JKCIIEPUMEHTa U

00CyXJIEHHE €ro pe3yJbTaToB, MOATOTOBKE COOOIICHUN 1T YIYCHUYECKUX
KOH(EpEeHIIMiA, 3aliUTe MPOEKTOB, BhIOOpE OOBEKTOB MM TOATOTOBKE COOOIIEHUS WM
npoekta u ap. Kypc HanpaBiieH Ha pa3BUTHE TaKUX JIOTUYECKHUX onepanuil MbIIIJIEHUS,

KaK aHaJIu3 U CUHTC3, CPABHCHUC Ha OCHOBC aHaJIn3a U CUHTC34a, O606H_ICHI/IC, BBIIBMKCHUEC U
MOATBCPKACHUC UIJIM OIIPOBEPIKCHUEC T'MITIOTE3 U T. 1.

2. IlnanupyemMble pe3y/ibTaThl OCBOECHHS Y4eOHOTO MpeaMeTa,
Y4eOHOro Kypca

JInuHOCTHBIE, MeTanpeMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca
Juunocmnuwie:

® B I[IGHHOCTHO-OPHEHTALMOHHON cepe — UyBCTBO T'OPIOCTH 33 POCCHHMCKYIO XMMHYECKYIO
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HayKy,

TYMaHU3M, OTHOIIEHHE K TPYHy, LEIeyCTPEeMICHHOCTD; (DOPMUPOBAHUE IIEHHOCTH 3710pPOBOTO U
6e3omacHOro 00pasa KHU3HH; YCBOCHHE MPABIII UHIMBUTYILHOTO M KOJUIEKTHBHOTO O€3011acHOTO
TMIOBEJICHUS B UPE3BbIYAHBIX CUTYALIUSIX, YTPOKAIOIIMX KU3HU U 37J0POBBIO JIFOJIEH;

B TPYAOBOH c(epe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY AaibHEHIIelH 00pa3oBaTeIbHOM
TPaeKTOPHH;

B IIO3HABATENIHHOW (KOTHUTHBHOM, MHTEIUICKTYyAILHOH) chepe — yMEHHE YIPaBIsITh CBOCH
IIO3HABATEIbHON  JIEATENBHOCTBI0. (DOpPMUpPOBaHHE OCHOB 3KOJOIMYECKOM  KYJIBTYPBI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO MBIIUICHUS, Pa3BUTHE OIIbITA
OKOJIOTHYECKU OPUEHTHPOBAHHON pe(ICKCHBHO-OIIEHOYHON ¥ MTPAKTHYESCKON JICSTEILHOCTH B
YKU3HEHHBIX CUTYaIHsIX;

Memanpeomemmnoie

YMEHHE CAMOCTOSITEIILHO OMPEIENSTh 1eJU CBOETO 00YUeHHUs, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBBbIE 3a7aud B yu€Oe W TO3HABATENBHOW JESITENbHOCTH, Pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM JIEATENILHOCTH;

YMEHHE CaMOCTOSITENbHO IUIAHUPOBAaTh IYTH JOCTIDKEHUS 1iejiel, B TOM YHCIIe
abTepHATUBHBIE, OCO3HAHHO BHIOMpATh Harboee 3PPEKTUBHBIE CIIOCOOBI peLICHHs Y4eOHbBIX
¥ TI03HABATEIHHBIX 33/1a4;

yYMEHHE COOTHOCHTh CBOM JEHCTBHA C IUIAHUPYEMbIMU pPE3yJIbTaTaMH, OCYLIECTBISThH
KOHTPOJIb CBOEH JEATENbHOCTH B MPOLIECCE JOCTIKEHHUSI Pe3yabTara, OMpeeNisiTh CIIOCOObI
JICMCTBUI B PaMKax MIPEVIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JEUCTBUS B COOTBETCTBHH C U3MEHSIOIICICS CUTYallueH;

YMEHHE OIICHUBATH MPABHJIHLHOCTH BBIIIOTHEHNS YIeOHOH 33141, COOCTBEHHBIEC BO3MOKHOCTH
eé pCIICHUS; BJIAJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHSTHS PEIICHUA U
OCYIIIECTBIICHHUS] OCO3HAHHOTO BHIOOpa B Y4eOHOM M MO3HABATENHLHOW ESTEIILHOCTH; YMEHUE
OTIPE/ICIIATh  TTOHSATHS, co3iaBarh  OOOOIICHUS, YCTaHABIMBATH  AHAIOTHH,
KJIaccu(UIMPOBaTh, CAMOCTOSATENIFHO  BBIOMPATH OCHOBaHUSI W KpUTEpUU JUIS
KIacCU(UKAIINK, YCTAaHABIMBATH TPUYUHHO-CIICJICTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccykaeHne, yMO3aKIroueHue (MHAYKTUBHOE, NETyKTHBHOE M TO aHAJIOTHUH) U JIeNaTh
BBIBO/IBI;

yYMEHHE CO371aBaTh, MPUMEHSTh U TPeoOPa30BbIBATh 3HAKW U CHMBOJIBI, MOJIETTH M CXEMBI IS
peleHus y4eOHBIX U MO3HABATENbHBIX 33/1a4;

YMEHHE OPraHU30BbIBATh YICOHOE COTPYIHHUYUECTBO M COBMECTHYIO JICITEIIBHOCTD C YIUTEIEM
U CBEpPCTHUKaMH; paboTaTh MHAMBUIYAILHO M B TPYIIIE: HAXOAUTH OOIIEe pelieHre U
paspemarb  KOH(IIUKTHI HA OCHOBE COTJIACOBAHUS IMO3MIMA W yd4éra  WHTEPECOB;
(bopMyIHpOBaTh, apryMEHTUPOBATh M OTCTANBaTh CBOE MHEHHE;

YMEHHE OCO3HAaHHO WCIIONB30BaTh pEUCBBIC CPEICTBA B COOTBETCTBHM C  3amadeci
KOMMYHUKAITUH JUTS BBIPKECHHUS CBOMX YYBCTB, MBICIICH W IOTPEOHOCTEH; TIIAHUPOBAHUS U

pEryJISLU CBOEH NEeATENbHOCTH; BIIAJIEHUE YCTHOM M MHCBbMEHHOH pEYbIo,
MOHOJIOTHYECKOW KOHTEKCTHOW pEYblo; (hopMupoBaHNE U Pa3BUTHE KOMIIETEHTHOCTH B
obmactu UCIIOJIb30BaHUs UH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHA;

dbopMupoBaHHE U pa3BUTHE SKOJOTMYECKOTO MBIIUICHHUS, YMEHHE TPUMEHATh €ro B
MO3HABATENbHOM, KOMMYHHMKATUBHOW, COLMAIbHOM TpakTHUKE U  NPOogecCHOHATBHOM
OpHEHTALIVH.

Ilpeomemmnvie

B mnosznaBarensHOM cdepe: maBaTh OMpeNeNeHUs W3YYCHHBIX TMOHATHHA: («XUMHYECKHMA
JNIEMEHTY», «aTOM», «HOH», «MOJIEKYJa», «IIPOCThIE U CJIOXKHBIE BEILECTBA», «BEILECTBON,
«xuMuueckast popmyray, «OTHOCUTENIbHAs ~ aTOMHAs Maccay, «OTHOCHUTEJbHAS
MOJIEKYJISIPHAsl MAaccay, «BaJIEHTHOCTBY, «CTEMEeHb OKUCIEHUS», «KPUCTAIUINYECKas peIIeTKay,
«OKCUZIBI»,  «KHUCIOTBDY, «OCHOBAHHS», «COIU», <«aM(OTEPHOCTB»,  (HHIUKATODPY,
«TIEPUOIMYECKUN 3aKOH», «IepUOANYEcKas TabIuIa», (M30TOMbD), «XUMHYECKasl CBS3bY,

(OQIICKTPOOTPULATCIIBHOCTD», (XUMHUCCKAA PCAKIUA», «XUMHUYCCKOC YPaBHCHUC,
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«'CHCTUYCCKAA CBA3b)», COKHCJIICHHUEC), «BOCCTAHOBJICHHC), (QJICKTPOJIMTUICCKAsA
Jucconuanusa», - «CKOpPOCTb XAMHYECKOMN p€akuun»,0onmucarb  AEMOHCTPALIMOHHBIC U
CaMOCTOSATCIIbHO IMPOBCACHHLIC XHUMHWUYCCKUC OSKCICPUMCHTHI; OIMMCbIBATL U Pa3JIMvdaTh

HN3YUCHHBIC KJIACChI HEOPraHu4CCKUX COC,Z[HHCHI/Iﬁ, IMIPOCTBIC U CJIOKHBIC
BCIHICCTBA, XUMHUYCCKUC PCAKIINH, KJIaCCI/I(i)I/II_[I/IpOBaTB HN3YyUCHHBIC OOBEKTBI U
SABJICHUA, A€JIaThb BBIBOJAbI M YMO3AK/IFOUCHHUSA M3 Ha6J'IIo,I[€HPII>i, HN3YyUYCHHBIX

XUMHYECKUX 3aKOHOMEPHOCTCH, IPOrHO3MPOBATh CBOMCTBA HEWU3YYCHHBIX BEIIECTB II0
QHAJIOTMH CO CBOKMCTBAMH H3YYCHHBIX; CTPYKTYpHUPOBAaTh HW3YYCHHBIA MaTepHal |
XUMHYECKYIO MH(DOPMAIIHIO, TIONYUCHHYIO M3 APYTHX MCTOYHUKOB, MOJICIHPOBATH CTPOCHHE
aTOMOB 3JIEMEHTOB 1-3 MepHO/IOB, CTPOCHHUE MPOCTHIX MOJIEKYIT;

B 1IEHHOCTHO — OpPHEHTAIMOHHOW cdepe: aHATM3UPOBaTh U OLICHUBATH IOCIICICTBHS IS
OKpY)KaroIeil cpebl OBITOBOM ¥ MPOM3BOJCTBEHHOW JCSITEILHOCTH YENIOBEKA, CBA3AHHOM C
niepepadOTKO BEIIIECTB;

B tpynoBoii chepe: MpOBOAUTH XUMHUUYECKHU# SKCIICPHMEHT;

B cepe 6e30macHOCTH KHU3HEASITENLHOCTH: OKa3bIBATh MEPBYIO TIOMOIIIL TIPH OTPABJICHHSX,
0KOrax U JPYTHX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAO0PATOPHBIM 000PYI0BAHHUEM.

3. TemaTnueckoe IVIAHUPOBaAHHUE

JJIeKTPOHHbIE
(undpossbie)
Ne Tema 3ansaTust oOpa3oBaTeJibHbIE
pecypcsl
1 XuMUs KaK 4acTh ecTecTBo3HaHus. [Ipeamer xumun. BBoaHbIN Poccuiickas
uHCTpyKTax 1o Th. DJIEKTPOHHAs
2 MeToapl N3y4eHHs] €CTECTBO3HAHMUSL. urkosa, Skysmart
3 [TpakTrueckas padota Nel «3HaKOMCTBO € 1aOOpPaTOPHBIM
oOopynoBanuem. [IpaBuia TexHUKH 6€30MaCHOCTH IpU paboTe B
XUMHUYECKOHN J1ab0paTopum»
4 [Tpaktuyeckas pabora Ne2 «HaGumroieHue 3a ropsiieil cBeqoil.
VYerpoiictBo cniupToBkH. [IpaBuina paboTsl ¢ HarpeBaTeIbHBIMU
npubopaMm»
5,6 | MoxenupoBanue.
7,8 | XuMnueckass CHMBOJINKA.
9, XVMHYECKasi CUMBOJIUKA.
10
11, XuMHudeckass CHMBOJIHKA.
12
13, | Xumus u pusuka. YHUBEpCATbHBIN XapaKTep — KHHETUYECKOM
14 | teopum.
15, | Xumus u pusuka. ArperaTHble COCTOSIHHSI BELIECTB.
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17,

Xumus u reorpadus.

18

19, XumMug 1 OMoJIorus.

20 | KauecTBeHHBIC peaKlIUU B XUMHH.

21 | KontposbHas padota Ne 1 «XuMus B IIEHTpE €CTECTBO3HAHMSD)

22 | AHanu3 KOHTPOJBLHON PabOTHI.

23, | OTHOCUTENbHAs aTOMHAs U MOJIEKYJISIpHAsi Macca.

24

25, | MaccoBas 10515 3JIeMEHTa B CII0KHOM BEIIECTBE.

26

27, Yucrele BelecTsa U CMECH.

28

29, O0BeMHast 1011 KOMIIOHEHTA ra30BOM CMECH.

30

31, | MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

32

33 | Ilpaktuueckas pabota Ne3 «[Ipurorosienue pactsopa c
3a1aHHON MAaCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBAY

34 MaccoBast 10J11 IPUMECEH.

35, Pemenue 3agau u ynpaxkHeHu# 1o teMe «MaremaTruKa B XUMHK

36

37 | KonrponbHas pabota Ne 2 «MareMaTHka B XUMHI»

38 | AHanM3 KOHTPOJILHOW PabOTHI.

39, | Pemrenue 3ama4 u ynpakHeHUH 1o Teme «MaTeMaTHKa B XUMHUN

40

41 | Pemenue 3ajau ¥ ynpaxHeHUH 1o Teme «MaremaTuka B XUMHUN»

42, | PazneneHue cMecen.

43

44, | dunpTpoBaHUE.

45

46, | AncopOrusi.

47

48, | AucTriuisuus, KpUCTaJIu3alys, BbIlIapUBaHUE.

49

50,51 | [IpakTrueckoit paboTsl Ne4 (OMaNIHUI SKCIIEPHAMEHT)

«BpIpanmBanue KpucTasioB coiu». O0CyxieHne padoThl.
WTorn KoHKypca Ha JTy4IIui KpUCTaJLL.

52, | Ilpaktuueckas padota Ne5 «OuncTka MOBapeHHOM COMM»

53




54,

XUMUYECKUE PEAKIIUU.

55
56, [Ipu3HaKK XMMUYECKUX PEaKIUH.
57
58,59 | [IpakTuueckoit paboTsl Ne6 (HoMaIIHuil SKCIIEPUMEHT)
«Kopposzun meramiosy. O6cyxaenne uroros. Konkypc Ha
JIy4IIUH SKCIIEPUMEHT.
60,61 | IIpomexyrounas arrectanus. KonrposibHas padora Ne 3
«XMMHYECKHUE PEAKLIUM
62 | Anaim3 KontponbHoi paboTsr Ne 3.
63 | XuMu4eckre peakiiuy B HaIlleH JKU3HU.
64,65 | Yuennueckas koHbepeHus «Bpinaronmecs pycckue y4eHble-
XUMUKI»
66,67 | Konkypc coobmenuii yqammuxcs «Moe Tr001uMoe XUMUYECKOe

BC€IICCTBO»

UTOIro

68 gacoB




