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NOACHUTEJIBHAA 3AIIUCKA
B ocHOBe pa3paboTku paboueit mporpaMMsbI CIEIYIOIINE HOPMATUBHBIC TOKYMEHTHI:

- Iomoxxenust o pabouymx mporpaMMax Yyd4eOHBIX MpPEIMETOB, KypcoB, moxayinedr MKOVY
«MenbaukoBckas COIl» HoBuuumxuuckoro pairiona @PI'OC (yTBepkKAEHO NPHUKA30M OT
15.06.2021 r. Ne 30/3);

AKTYaJIbHOCTDH TeMbl

JUis ycrnemHoro pemeHust 3aiad, MOCTaBJIEHHBIX Iepej IIKOJIOH, HeoOXOIUMO, € OJHOM
CTOPOHBI, O0ECNEUYUTh MPOYHOE OBJIAJAECHUE IIKOJIbHUKAMU IMPOrpaMMHBIM OOBEMOM 3HAHUN U
YMEHUH H, C IPYTOil — cO3aTh YCIOBUS AJISl YIITyOJIEHHOTO N3YUeHHs IIKOJIBHOTO Kypca XUMHH IS
yyalmxcs, NposIBIIIOMINX CKJIOHHOCTh U MHTEPEC K XUMHH. YUEOHBII Kypc CTaBUT CBOEH 3a/iadyeit
II0JIHEE, YEM B OCHOBHOM KypC€ XMMHHM, OTpa)kaTb COBPEMEHHOE COCTOSIHUE XHUMUYECKOW HAyKH.
VYuebHbIil Kypc AOIKEH CIIOCOOCTBOBAaTh PAa3BUTHUIO YCTOMUMBOIO MHTEpeca K XMMHH, BBIOODPY
npodeccu, CoAeHCTBOBATh (POPMHUPOBAHUIO JHAIEKTUKO — MATEPHATUCTHYECKOTO M HAayYHOTO
MHUPOBO33PEHHUS YHaAIIUXCA.
HoBusna:
CoBpeMeHHBII CTaHJApT CoOJepXkKaHUsA O00pa3oBaHUSA [0 XHUMHUHM NpPEAyCMaTpUBAaeT CO3JaHUE
YCIOBUM Il JOCTHXKEHMS YYallUMHUCS CIEAYIOIIMX LEJI€H: OCBOCHHE OCHOBHBIX IOHATHH H
3aKOHOB XMMHH; OBJIQZICHHE YMEHHUSIMHU IPOU3BOIAUTH PAacyEThl HA OCHOBE XUMHYECKHX (HopMyI
BEUIECTB M YpPaBHEHUN XMMMUYECKHX PEaKLHH; pa3BUTHE I103HABATEIbHBIX HWHTEPECOB U
UHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B TMpolecce MPOBEACHUS XHMHYECKOIO HKCIEpUMEHTa,
CaMOCTOSITENIbHOTO TPUOOpPETeHHs] 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMH
NOTPEOHOCTAMU; IPUMEHEHUE TOTYYEHHBIX 3HAaHUI U YMEHU 17151 pelIeHHs MPaKTUYECKUX 3a/1a4 B
MOBCEHEBHOM JKM3HU; BOCIUTAaHHE OTHOIIEHUS K XMMHUU KaK K OJHOMY M3 (yHIAaMEHTaJIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHMs M AJIEMEHTY OOIIeUYeNoBeUeCKOl KyabTypbl. bazucHblil ydueOHbII
IUTaH B €ro (efiepalbHON YacTH MpeaycMaTpUBaeT U3ydeHHe Kypca XUMHUH 10 2 yaca B HEJIENIo B 8
knacce. JlaHHBII 00BbEM 4YacoB HE JOCTATOYEH JUIsl peau3allid CTaHJapTa OCHOBHOTO OOIIEro
oOpa3zoBanus 0 XUMUU. OJTHUM U3 TOCIEICTBUNA COKpAIIEHUS YuCcIa YIeOHBIX YaCOB 3aKIII0YAETCs
B TOM, UTO Y YUUTEJS MPAKTUYECKH HE OCTAETCA BPEMEHH JJIsl OTPaOOTKU HaBBIKOB PEIICHHUs 3a/1ad,
U BBIMIOJIHEHUSI MPAKTUYECKUX paboT, a UMEHHO 3a/ladl U MpaKTU4YecKue paboThl 00ecreunBarOT
3aKpEIUICHNE TEOPETUYECKUX 3HAHUM, KOTOPBIE y4aT TBOPUYECKHU NIPUMEHSATh UX B HOBOW CUTYAaIlUH,
JIOTUYECKH MBICIIUTh, T.€. CIYXaT (POPMHUPOBAHUIO KYJIBTYpPOJOTHYECKON CHCTEMOOOpa3yrolen
napaaurmMel. PemeHuro 3Toi 3a1aud MOXKET CrocoOCTBOBATh IpejyiaraeMas Mmporpamma yaeOHoro
Kypca «XHUMHUS A1 BOCBMHUKJIACCHUKOBY, KOTOPBIN MpelycMaTpuBaeT HEOONIbIIOE, JOCTYITHOE /s

yuanmxcs 8 — ro kjacca yriy0JIeHHOe H3yuyeHUue MaTepraia.



Hesas kypca: co3aarh YCIOBUS I pealn3allii MUHUMYMa CTaHJapTa ColIepKaHus 00pa30BaHUS
3a Kypc OCHOBHOM IIKOJIBI; CHCTEMAaTH3alMs 3HAHUN y4JalluXcs 10 XMMHUHU B IIpoIecce 00ydeHus
OCHOBHBIM IOJXOJAaM K PEIIEHHI0 PAacueTHBIX 3aJay; OTpabOTaTh HABBIKM pEIIEHHs 3ajad U
HOJArOTOBUTH LIKOJILHUKOB K 00Jiee INyOOKOMY OCBOGHUIO XUMHUH B CTapUIMX KJIaccax.

3agauu Kypca:

1. obGecrieyeHre MKOIBHUKOB OCHOBHOM U TJIaBHOH TeOpeTHYECKON HHPOpMaLUEii;

2. oTpaboTaTh HABBIKU PEIIEHUs MPOCTEHIINX 3a/ady;

3.HauaTh (GOPMUPOBATH CBSI3b MEXKY TEOPETUUECKUMHU U MPAKTUYECKUMU 3HAHUSAMU YYaIUXCS;

4. MOrOTOBUTH HEOOXOMMYIO 0a3y JUIS pelICHHsI Pa3IMYHbIX THIIOB 33734 B CTApUIMX Kilaccax.

5. cnocoOCTBOBAaTh MHTETPAIMHM 3HAHWN YYaIIWXCS, MOJYYCHHBIX MPH M3YYCHUH MATEMATHKH H
(U3UKU NpHU pelIeHUH PaCYETHBIX 3aay 110 XUMHH;

6. pa3BUBaTh Y4eOHO-KOMMYHHKATHBHbBIE HABBIKH.

Haunnbiii kypc paccuutan Ha 34 yaca. Kypc mpemycmaTpuBaeT TEOPETHUECKYIO, MPAKTHUYECKYIO
4yacTh, a TaKXKe pelieHue 3ajgad. lIpakTuueckas 4acTh CBSi3aHAa C TEOPETHUYECKUM MaTEpUajIOM,
M3Yy4aEeMbIM B Kypce€ XUMHHU.

®opma 00yueHus:

1. ®poHTaNBHAS.

2. NuauBuayanbHas.

3. I'pynmosasi.

Metoabl 00yueHus:

1. CrnoBecHbi (Oecena, JIeKIUU, pedeparsl).
2. Harnsaaueiii (I1/P).

3. [TpakTuyeckuii (perieHue 3aaa4).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

. VYcnemrHoe o0y4eHne B MOCIEAYIOMIMX KIaccax;

. 3HaHME OCHOBHBIX 3aKOHOB U MOHATUI XMMUHU U UX OLIEHUBAHUE;

. YMeHue NpOBOAUTH IPOCTENIINE PACUETHI,

. YMeHHe OpHEHTHPOBAThCS CPEAM PA3IUYHBIX XUMHUYECKMX pEaKIUd, COCTaBIAThH

HEO0OXOMMBIEC YpaBHEHUS, OOBSICHITH CBOU JICHCTBUS;
. VYcnenHas camopeanu3anus MKOJIbHUKOB B y4eOHOM J€SITEeIbHOCTH.

Yuamuecs J0JKHBI 3HATD:

1. BaneHTHOCTB U CTENIEHb OKUCIIEHHS aTOMOB JIEMEHTOB.

2 [Ipr3HaKu MPOTEKAHUS XUMUYECKUX PEAKIIUH.

3. Knaccudukanuio HeopraHMuecKrx BEIIeCTB U MX XMMHUYECKHUE CBOMCTBA.
4 OcHOBHBIE CIIOCOOBI PELICHUs 3a/ay.



S. IIpuMeHeHne TeOPeTUYECKUX 3HAHUN Ha ITPAKTHKE.

Yuamuecs J0JKHBI YMETh:

1. [In1anupoBaTh U MPOBOJUTH SKCIIEPUMEHT.

2 Pemars 3agaun.

3. Pabotath ¢ OCHOBHOM 1 AONOJIHUTENBHOM JINTEPATYPOH.
4 [Tucats pedeparsl.

5 PaboTaTh B rpynmax.

COJIEPKAHHUE KYPCA
Yacrts 1. BBenenne (1 yac)
Hean: ChopmupoBaTh 3HAHHS yUAIIUXCS O XUMHUH, €€ 3a7a4ax, OCHOBHBIX MOHSTHSIX.
3HAKOMCTBO C LEJISIMHU U 33Ja4aMH Kypca, €ro CTpyKTypoOil.

OCHOBHBIE 3Tankbl B HCTOPHUH PA3BUTUSA XUMHH.

Yacrp 2 BaxkHeiilmue xuMudecKkue NoHATHsL. (6 4acoB)

Hean: CdopmupoBarh 3HaHHS O (QU3MYECKHMX MW XUMHYECKHX sBJIEHUAX. JlaTh moHsTHE
BaJICHTHOCTh, CTENEHb OKHUCIeHHs. HayduTh ydammxcs COCTaBISATh XUMHUYECKHE (HOPMYIIbI
WCIIOJIB3Ysl TIOHSTHUE BaJIEHTHOCTh. [I03HAKOMHUTH y4aliMXcsi C OTHOCHUTEIBHOM MOJIEKYIISIPHOU
Maccoil. 3aKpenuTh MOTyUYEeHHBIE 3HAHUSI PAKTHYECKH.

BanentHocTs mnepemeHHas U nocrosiHHas. (CreneHb okucneHus. Dunyeckue  SBICHHUS.
Xumudeckue sBJICHUS (Xumuueckas peaknus). OTHOCHTEIbHAs MOJCKyIsapHas wmacca. I[1\P
«IIpumepsl pu3NUECKUX SBIECHUNY», «XUMHUUECKHUE SIBICHUS».

Pemenue 3anau: «BeryrciieHre OTHOCUTEBHOM MOJIEKYJISIPHONM MacChl BEIIECTBA MO opMysiamy.
Pemenne ynpaxHenuii: «CocTaBlieHne XUMHUECKON (OpMyYIbl MO BalleHTHOCTHY», «HaxoxkneHue

C.0. KaXXI0ro 2JICMCHTa B BCIHICCTBC».

Yactp 3 KosiuuecTBOo BeniecTBa. (4 4acoB)
Heab: ChopmupoBaTh 3HAHUS YyYalIUXCS O KOJMYECTBE BEIIECTBA, MOJSPHOM OOBEMe rasa.
Hayuuts yuammxcs pemaTh 3a7aud ¢ HCIOIh30BaHHEM XUMHUYECKHUX (OpMYIL.

KonuyecTBo BemecTBa, MOJISIPHBIN 00BEM BellecTBa. PerieHne pacueTHbIX 3a1ad.

Yacte 4: YpaBHeHHs] XMMHUYECKUX peakuuii. (7 yacoB)

Heab: ChopmMupoBaTh 3HAHUS O XUMHUECKHUX PEAKIIMA, TPU3HAKAX, TUIAX XUMHUYECKUX PEAKIIHA.
HayuuTh y4amuxcsi cOCTaBIATh ypaBHEHUS XUMUYECKUX PEAKIUil, paccTaBIsATh KOI(DPHUIIMEHTHI.
Hayuuth yyammxcs mpou3BOJNUTH PACUYEThl IO XUMUUYECKUM YPAaBHEHHUSIM.

XUMHUYECKUE PEaKIINU, YpaBHEHUS. 3aKOH COXpaHEeHMs Macchl BemecTBa. KoaddunmeHTsr.

Turbl XUMHYECKUX peakui. PacueTsl M0 XUMUYECKUM YPaBHEHUSIM.



Pemenune PACUCTHBIX 3aaa4 10 XUMUYCCKHUM YpPAaBHCHUAM.

Yacrp 5: XuMnyeckasi KHHETHKA M XUMHYECKOe paBHOBecHe. (5 4acoB)

Heab: CdopmupoBaTh 3HAHUA YydYalIUXCS O CKOPOCTHM XUMHYECKOM peakuuu, (akTopax,
BBI3BIBAIOIIME CMeENIeHUE paBHOBECHs. [[03HAKOMUTD ydaluXcs ¢ TEPMOXUMUYECKUM YPaBHEHUEM.
Hayuuth yuammxcsi npou3BOJAUTH pACYEThl 0 TEPMOXUMUYECKUM YPABHEHHUSM.

CKOpOCTh XMUMHMYECKHX peakiuil. 3akoH aedcTByromux macc. Kartamuzatop. IlpaBuno Bant —

I'odda. ObpaTtumpie 1 HEOOpATUMBIE XUMHUYECKUE TIPOIISCCHI.

Xumnueckoe pasHoBecue. lIpunnun Jle — Ilarense. @akTopbl, BBI3BIBAIOIIME CMELICHUE
paBHOBecHs. TepMOXMMHMUYECKNE YPABHEHUS, PACUETHI 10 TEPMOXUMHUUYECKUM YPAaBHEHUSM.

II\P «/3yyeHue 3aBUCHUMOCTH CKOPOCTH PEAKIHMH OT KOHLEHTPAMH H TEMIEPaTypb»,
«PaznoxkeHune mepokcuaa BoAopoaa nox aevicteue okcuaa mapranmna (1V)». Pemenue pacueTHbx

3aaad.

Yactpb 6: OcHOBHBIE KJIacchl HeopraHudeckux coequHenuii B ceere TI/l. (11uaco)

Heab: ChopmupoBarh 3HaHUS ydalmIuxcs 00 OCHOBHBIX KJIacCcaX HEOPTAaHWYECKUX COCAMHCHHA B
ceete TO/I.

TO/l, voHHBIE ypaBHEHHUS, OKCHUIbI KiIacCUpUKALNi, HOMEHKIATypa, CBOWCTBA, OCHOBaHHS
KIaccu(UKalus, CBOWCTBA, KHUCIOTHI Kiaccu(UKaIMsi, CBONCTBA, CONHM KIacCUPUKAILINS,
HOMEHKJIaTypa, CBOMCTBA. [ 'eHeTHYeCKas CBA3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHHUM.

IT\P « Perrenue sxcriepuMeHTaIbHBIX 331au». PellieHne pacueTHbIX 3a/ad.

Yacrs 7: UTorosoe 3ansitue. (1 yac)
I_Ie.m): 3aKp€HI/ITI>, CUCTCMATU3UPOBATD IMMOJTYYCHHBIC 3HAHUA YUAlIUXCA.

[TpoBeneHne UTOroBOI KOHTPOJIBLHOU PabOTHI



KanenmapHo - Tematuueckoe miaHUPOBAHUE MHAWBHIyaIbHO- TPYIIOBBIX 3aHITHIA

«Pemenue 3agau» 8 kinacc (1 gac B Henento; Bcero 34 yaca).

Ne .. Ha3Banue Tembl Koua-Bo |[lara /laTa
4acoB  [IUIAH akr
Beenenue - 1
1 r‘ITo H3y4daeT XUMHS. ‘ 1 ‘ ‘
BaxHeiiliue xumMuuyeckue NOHATHS - 6

2 [IpocThie U CIIOXKHBIC BEIIECTBA. XUMUYECKUE (POPMYIIBI. 1

3 BaneHTHOCTb U CTENEHb OKUCIIEHUS. 1

4 OTHOCUTEIBHAS MOJIEKYJISIpHAsl Macca. 1

9) OTHOCUTEIbHAS MOJIEKYJIIpHas Macca. 1

6 SABneHus GU3ndYecKrue U XMMUYECKHEe. XUMUYECKHE 1
peakuuu. [Ipu3Haky u ycIoBUS IPOTEKAHUS
XUMHYECKHX PEaKIIHA.

/ Pemenne pacueTHsIX 3a1a4 «Beraucinenue 1
OTHOCUTEIIHON MOJIEKYJISPHONH MacChl».

KonuyectBo BemectBa - 4

8 KoiymuecTBo BelecTsa. 1

9 MoutsipHBIT 00BeM Tasa. 1

10 Pemenue 3amay. 1

11 Pemenue 3anay. 1

YpaBHeHHe XUMHYECKUX peakuuid - 7

12 3aKOH COXPaHEHMSI MacChl BEIIECTBA. 1

13 XMMHUYECKUE peaKIMU. XUMUYECKHE YPABHEHUS. 1

14 XUMHYECKUE peakunu. XUMAYECKHE YPABHEHUS

15 TUIbI XUMUUECKUX PEAKLIUM. 1

16 Pac4eTbl M0 XMMUUYECKUM YPAaBHEHUSIM. 1

17 PeleHre pacueTHbBIX 3a7a4. 1

18 Pemenue pacdyeTHBIX 3a/1ad. 1

XuMuyeckasi KHHETHKA U XMMHYeCKOe paBHOBecHe - 5
19 DakTOPBI BIUAIONIME HA CKOPOCTh XMMHUYECKOMN 1
CaKIUU.

20 Xnmnueckoe pasHoBecue. [Tpunuun Jle — HlaTense. 1
DaKTOPHI BHI3BIBAIOIINE CMENICHUE PAaBHOBECHSI.

21 TepMOXUMHUUYECKNE YyPaBHEHUS, PACUETHI 110 1
TEPMOXHUMHUYECKAM YPABHEHUSIM.

22 Peiienne pacueTHbBIX 3a/1a4. 1

23 Perenrie pacueTHBIX 3ajad. 1

OcHOBHBIE KJIACChl HEOPraHM4YecKkux coequHenuii B ceere TOJl - 11

24 Oxcuapl. Knaccudukanus, Homenkiaatypa. C-Ba. 1

25 Oxcuapl. Knaccudukanus, HomeHnkinatypa. Ce-Ba. 1

26 OcnoBanus. Knaccudukanusi, HOMEHKIIaTypa, CB-Ba. 1

27 OcnoBanus. Knaccudukanus, HOMEHKIIaTypa, CB-Ba. 1

28 Kucnotsl. Knaccuduxanus, cs-pa. 1

29 Comu. Knaccudukanus, HOMEHKIaTypa, CB-Ba. 1

30 ["'eHeTHYECKas CBSA3h M/Y KJlacCaMU HEOPTaHWYECKHUX 1

COeIMHEHMI.




31 TO/1. NoHHBIC ypaBHEHUS. 1

32 [1/P «Pemenne sKCIIepUMEHTAIBHBIX 3a7a9». 1

33 TO/1. MonHbIE ypaBHEHUSI. 1

34 O6o06maromuii ypok «MHOroodpasue >KuBoi IpUpOIbI. 1
OxpaHa OpUpOIBI».

HUTOTO 34

BoiBoabI:

Copepxannie yueOHOTo Kypca COOTBETCTBYET MUHUMAJIbHBIM TpeOOBaHUSAM CTaHIapTa
o0pa3oBaHUs, a TAKXKE COACPKUT HEKOTOPBIN MaTepHall o yriIyOJICHHI0 Kypca XMMUH B 8 Kilacce,
Ha KOTOPBIH ClieyeT 0OpaTuTh BHUMaHUE /ISl YCIIEITHOTO n3ydeHus. Kaxkaas TeMa colepKuT
TEOPETUUECKHI MaTepHall, a TakKe MPAKTHUECKUN U TPeyCMaTpUBAeT pellleHre 3a1ad. ITo
Heo0X0auMo Uit GOPMHUPOBAHUS U PA3BUTHS HABBIKOB aHAIN3a, CPAaBHEHUs, 0000IIeHHS,
caMOaHaJM3a ¥ CAMOKOHTPOJISI, yMCHHUI YCTaHABIUBATh IPUYNHHO — CIICJACTBCHHBIC CBSI3U MEXKTY
Pa3IUYHBIMU (paKTaMU, YMEHUH JIe1aTh BBIBOBI, OTCTAMBATH CBOIO TOUKY 3pEHUS. Y Ualuecs
OyAyT moJay4yaTh ONEpesKalolue 3aJaHus 0 TeMe MPEICTOAIIETO 3aHATUS. DTO JeNIaeTcs A TOro,
YTOOBI yYUTEIb HE TPATUI BpeMs Ha 0ObSICHEHHE HOBOU TeMbl. Ha Ka)kJIoM 3aHSATHH ILTAHUPYETCS
OpTraHU3aIHs CAaMOCTOATEIHLHOU PabOThI NIKOJILHUKOB 10T PYKOBOJICTBOM TIPEIIOIaBaTEIIs.
OpOHTAIBHO OYAYT MOSCHATHCS TOJIBKO OTICIIBHBIC HAN0OJIEe CIIOKHBIC YACTH TEOPETUICCKOTO
MaTepuaia, a Ipyu HHANBUAYAIBHON paboTe - Te aCMeKThl COJIePIKaHUs, KOTOPbIE HE TOHS KTO-TO
u3 yuamuxcs. [lpu nmpoBefeHnn 3aHATHII BEpOSITHEE BCErO OYIET HEe XBaTaTh UILUTIOCTPAIMOHHOTO
Martepuania (IeMOHCTpanuii, onbsIToB). C 3TOM 1eNbIo 11e1ec000pa3Ho B Ka4eCTBE MOCOOM pH
MOJITOTOBKE K 3aHSTHIM HCITOJI30BAaTh, aHUMAIUH U PUCYHKH C KOMITBIOTEPHBIX JTUCKOB, TUOO U3
WuTepHera. BHUMaHUIO yyanyumMcst MpeaiararoTcs pa3TuvHbIe 33JaHUs IO COACPKAHUIO U 110
CJI0)HOCTH, KOTOPbIE TPEOYIOT OT yualuxcs aKTUBHON MO3HABATEILHOM e TeNbHOCTH. JlaHHbBII
Kypc TIpeijIaraeTcsi BCEM yJaluMcs, KOTOPBIS )KeJAIoT MOJyduTh OoJiee TiTy0OoKHue 3HaHUS 110

MIpEeIMETY.
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