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Pasznes 1: Komniieke 0CHOBHBIX XapaKTEPUCTUK MPOTrPAMMBbI
IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma nmpenHazHayeHa Jiisi 00 y4darouXcsl, 3aMHTEPECOBAHHBIX B YTIyOJICHHOM H3YYEHUU
npeaMeTa «XUMUs» U PEIICHUH OJIMMITMAJHBIX 3a/1a4 IPAKTUYECKOT0 U TEOPETUUECKOI0 XapaKkTepa.

[Tporpamma mpusBana chopMUPOBATH €CTECTBEHHOHAYYHOE MUPOBO33PEHHE Y 00yUaIOUINXCs B
IIPOLIECCE U3YUEHUSI MHOI000pa3Hsl BEIIECTB, UX CTPOEHUS, IPEBPAILEHUI B X0/I€ peaKLUi U CO3TaHMs
HOBBIX CBOMCTB BEIIECTB.

[Ipenmernass o6nacTb - KOMIUIEKC XWMHUYECKHX HAyK, a TaKXkKe MEKIUCIUIUTMHAPHbIC
HaIpPaBJIEHUSI COBPEMEHHOT'0 €CTECTBO3HAHUS Ha CThIKE (U3UKH, XUMHUH U OMOJIOTHH.

CopepxaHue 3aHATUN TMO3BOJSET BBHIPAOOTATh y YyYaIIMXCS AHATUTHUYECKUM CKJIaa yma,
JIOTHYECKUE CIIOCOOHOCTH, CTPEMJICHHE Y3HATh COBPEMEHHBIE TEXHOJIOTUYECKHE CUCTEMbI «HU3HYTPU»,
aKKypaTHOCTb, BHUMATEJIbHOCTh W JUCHUIUIMHAPOBAHHOCTH, MOJBOJUT K OCO3HAHHOMY BBIOOPY
OymyIIeH crienuanbHOCTH.

HanpaBiieHHOCTH IPOrpaMMbl: €CTECTBEHHOHAYYHAsI.

YpoBeHb nporpaMmmbli: 0a30BBIi.

Buja nporpamMmmbi: MOAU(PUIIMPOBAHHAS.

HopmatuBHo-npaBoBasi 6a3a, Ha 0CHOBe KOTOPOii pa3padoTaHna mporpamMmma

— @enepanbhblii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 30.12.2021) «O6 obpa3zoBaHuu B
Poccuiickoit @enepanum» (¢ U3M. u J011., BCTyI. B cuity ¢ 01.03.2022);

— Konnenmus pa3Butus IOMOJHUTENBHOTO oOpazoBanust neteit 1o 2030 roma, yTBepKIeHa
pacnopsixkenuneM IIpasutensctBa PO ot 31.03. 2022 1. Ne 678-p.

— Ilpuxaz MunuctepctBa npocseuienust Poccun ot 09.11.2018 r. Nel96 «OO0 yrBepxkaeHuu
[Topsinka opraHu3alUM OCYIIECTBICHHS O00pa30BaTENbHON AEATEIBHOCTH 110 JOMOJHUTEIHHBIM
o011e00pa3oBaTeIbHBIM IPOrpaMMam»;

— IlocranoBnenue ['naBHOrO rocynapcTBeHHOro canutapaoro Bpada P® ot 28.09.2020 r. Ne 28
«O6 yrBepxaeHun canutapHbix npasuin CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOIHYECKUE
TpeOOBaHMUs K OPraHU3aALMsIM BOCIIUTAHUS U 0O0y4EeHHUs, OTAbIXA U 03/I0POBICHUS JETeH U MOJIOJICKNY;

— IlocranoBnenue ['nmaBHOrO rocyaapctBeHHoro canutapHoro Bpaya P® ot 30.06.2020 Ne 16
«O06 yrBepxkaenun canutapubix npaBun CII 3.1/2.4.3598-20 «CaHuTapHO-3TUAEMHUOIOTHUYECKUE
TpeOOBaHUs K YCTPOMCTBY, COAEPIKAHUIO U OpraHU3alUU paboThl 00pa3oBaTeIbHBIX OpraHU3alui u
IPYTUX OOBEKTOB COLMAIBHON CTPYKTYpbI AJIsl JI€Tel U MOJIOAEKU B YCIOBMSIX PacHpOCTpaHEHUs
HOBOI KopoHoBUpYcHO# nHpekunu (COVID-19»;

— Meroanueckue pekOMEHIAMK 1O  pa3paboTKe W pealu3aluy  JOMOJIHUTENIbHBIX
00111e00pa3oBaTeNbHBIX 00IIEPa3BUBAIOIINX MPOrpaMM (BKIIIOYAsi Pa3HOYPOBHEBBIE W MOJYJIbHBIE),
pa3paboTraHHble PernoHanbHbIM MOJIeNbHBIM IIeHTpoM Munmpocsemenust KbP ot 2022 r;

— Jlokanwsubie u HOpMaTuBHBIE akThl MOJIO CIOH r.0. IIpoxnannsiit KBP.

AKTYaJIbHOCTDb IIPOIPaMMBbl COCTOUT B TOM, YTO 00yYaromuecs He TOJIbKO YIIIyOsIT 3HaHUS 10
HEOPraHMYeCcKOM M OpraHMYecKOd XMMHUH, HO U MPUOOPETYT HaBBIKM PELICHUs MPAKTUYECKUX 3a7ad
10 XMMUU TOBBIIIEHHOM CI0KHOCTH.

HoBu3Ha mnporpaMMbl 3akJIOYaeTcss B pEIIEHUHM 3a]ad, B BBIIOJIHEHUU INPAKTHUECKUX U
71a00PaTOPHBIX OMBITOB, TPEOYIOMIMX JIOTUYECKOTO MBIIIJIEHUS, a TaKKe 3aKpeIIeHUH H3y4EHHBIX
paHee TUIIOB TEOPETHUECKUX 3a]1a4 Ha IPUMEPE pa3INYHbIX KJIACCOB BEIECTB U UX COeAUHEHMH. [
BBITIOJTHEHUSI BCeX 3aJaHMi Ha 0a3e CTAaHLMK IOHHATOB MMEETCS KOHBEpPIreHTHas JabopaTopus,
KOTOpasi UCIOJIBb3YETCs ISl TOKAa3a XUMUYECKUX OINBITOB IOBBIIIEHHOM CI0KHOCTH.

OTtiauyuTe/IbHbIe 0COOEHHOCTH NMPOrPaMMbl 3aKJIIOYAIOTCS B PAaCHIMPEHUU U YriyOJieHuu
OCHOBHOT'O Kypca 0o011eii XUMUH uepe3 pelIeHHe TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4, BHIITIOJTHEHUN
MPaKTUYECKUX U JabopaTOpHBIX paboT Ha 0a3e KOHBEpreHTHou jabopatopuu. I[Iporpamma
peanu3yercs B paMKax MpoeKkTa «Ycrex KaKaoro pedeHKay.

Ilenarornyeckas uejecoo0pa3HOCTb COCTOMT B TOM, YUTO Mpoliecc 00y4eHUs] OPUEHTUPYETCS
HE Ha miepeiady CyMMBI 3HaHUi, a Ha pa3BUTHE YMEHUN pUOOpeTaTh 3TH 3HaHUs. bosbiioe BHUMaHue
yaemnsieTcss yMeHuio paboTarh ¢ MH(GOPMALMOHHBIMU TEXHOJIOTUSAMHU, TECTOBBIMH 33JaHUSIMH.

AnpecaT nporpaMMmbl: IpUHUMaIOTCA oOyJaromuecs B Bo3pacte 14 - 17 nert.



Cpoxnu peanuszanun: 1 rox (144 gaca).

PexuM 3aHATHI: IpOBOAATCSA 2 pa3a B HEAEIIO 1O 2 yaca.

Hanoansiemocth rpynmnbl. rpynmbl Gopmupyrorcs u3 oOydaromuxcst 14-17 jer. CocraB
rpymnmsl  oOydarommxcsi — mocTosHHeId — 8-10 uvenoBek. Ilpu Hamuumum OCBOOOAMBIIMXCS MECT
BO3MOJKEH ITpHEM 00y4aroIuXxcs B TEUEHUE roja.

®opma 00yUeHHUsI: OUHAS.

DopMbl 3aHATHI

dopma TpoBeneHUS 3aHATUN: JieKuus, Oecena, AMCKYCCHs, KOHCYJbTAIHs, J1abopaTropHas
pabota, HaOII0IeHNEe, IPAKTUYECKOE 3aHATHE U JIP.

Ileab mporpamMMbl. pa3BUTHE HHTEIUIEKTYaJbHOI'O IOTEHLHMAla OO0Yy4aroIlMXCs Ha OCHOBE
(bopMHUpOBaHUS JIOTMYECKHX CIIOCOOOB PELICHMS] TEOPETUYECKHX M MPAKTHMYECKHX 3a7ad Mo oOIei
XUMUHU.

3agayM nMporpamMMmbi:

JlnunoctHsblE:

— HAy4YWTh OPraHU30BBIBATH CAMOCTOSITEIFHYIO NEATENLHOCTh C YYeTOM TpeOoBaHMd ee
0€30I1aCHOCTH, COXPAaHHOCTH MHBEHTAps U 000PYAOBaHUs, OPraHU3aLUU MECTa 3aHATUH;

— chopMHUpOBaTh JUCHUILIMHUPOBAHHOCTh, TPYAOIIOOME H YHNOPCTBO B JOCTHXKCHHH
IMOCTaBJICHHBIX IIEJICH;

— HAy4yuTb B3aUMOJICHICTBOBAaTh CO CBEPCTHUKAMU HA NPUHIMIAX B3aMMOYBAXEHUS U
B3aUMOIIOMOLIH, APYXKObI U TOJEPAHTHOCTH.

[IpenmerHbie:

— JaTh yri1yOJeHHbIe 3HaHUS 110 HEOPTaHUYECKON U OpraHUYeCKON XUMUH;

— HAy4MTb PELICHUIO OCHOBHBIX TUIIOB 33Ja4 110 XUMUH;

— HAy4YMTb PELICHUIO SKCIIEPUMEHTAIbHBIX 33J]au Ha PACllO3HABAHUE BEILECTB.

MeranpenmerHsie:

— pa3BUTh y OOYyYAIOMIMXCSI YMEHHE BBLICIATH TJIABHOE, CYIIECTBEHHOE B H3yYCHHOM
MaTepuale, cpaBHHMBaTh, 0000IIaTh H3yuyeHHbIE (AKThl, JOIMYECKH M3JIaraTb CBOM MBICIU MpHU
peIIeHIH 3a/1a9;

— pa3BUTH MOTPEOHOCTH B CAMOOOPA30BaHUU U CAMOOIPEIEICHUH JTUYHOCTH.

Y4eOHblii 1aH

No HaumenoBaHue pa3iesia, TeMbl KosanyecTBo yacoB ®opma
n/n BCEro | Teopusi | NPaKTHKA aTTectanuu/
KOHTPOJIS
1. BBenenusi B Kypc XuMHH 4 4 0
1 BBenenue B nporpamMmy «3aHUMaTeIbHas 2 2 0 KoHnTpons
XUMUSD» BBITTOJTHEHHS
[IpaBuna TeXHUKH O€30MACHOCTH IPH 3aJaHu’
paboTe B XUMHUYECKOM KaOWHETE. (ompoc o
TEeMe)
2 [loBTOpEeHHE  OCHOBHBIX  IPHUHIHUIIOB 2 2 0 KouTpons
XUMHUH. BBITTOJTHEHHS
3aJJaHuN
(ompoc o
TEME)
2. Ilepuopnuecknii  3akon . WM. 6 4 2
MenpgeaeeBa
3 ITepuoanueckuii 3aKOH . . 2 2 0 KonTpons
MeHeneeBa U €ro CBsI3b C JAPYTHMH BBITTOJTHEHHST
3aKOHaMH. 3aJaHuN
(ompoc o
TEeMe)




4 CtpoeHune BemecTBa, BUJIbI XUMHYECKUX 2 1 1 [IpakTuueckas
CBsI3EH. pabora.

5 OCHOBHBIE  KJIACCHI ~ HEOPTaHMYECKHUX 2 1 1 JlaGopaTopHas
BEIIECTB M UX CBA3b JIPYT C IPYTOM. pabora

3. XuMu4yecKHe ypaBHeHHsI H HX BHJIbI 20 9 11

6 XHUMHUYECKUE YpaBHEHUS. 2 1 1 [IpakTnueckas

pabora.

7 Knaccudukanus XuMHUECKUX PEaKIIUH. 2 1 1 [IpakTuueckas

pabora.

8 OKHCIUTENIBHO — BOCCTaHOBUTEJIbHBIE 2 1 1 [IpakTnueckas
peaKIvu. pabora.

9 Peakiinu norHoro oomMeHa. 2 1 1 [TpakTrueckas

pabora.

10 Peakiun  coeauHeHUs,  Pa3JIOKEHUS, 2 1 1 [TpakTuueckas
3aMelleHusl 1 oOMeHa. pabora.

11 DK30 - ¥ 3HJI0TEPMHUECKUE PEAKIUU. 2 1 1 [IpakTrueckas

pabora.

12 OOpatumble 1 HeoOpaTHMbIE peaKluHy, 2 1 1 [IpakTrueckas
MOHSITHE O XUMUYECKOM PAaBHOBECHHU. pabora.

13 CyuiHocTtb npoiecca 2 1 1 [IpakTrueckas
IIEKTPOIUTUICCKON JTUCCOLIMAITNH, pabora.
CHWIIbHBIE ¥  CJIa0ble  3JICKTPOJIHTHI,

CTCTICHb JTMCCOIHAIINY.

14 ['uaponu3 BoabL. 2 1 1 [IpakTrueckas

pabora.

15 CBolicTBa KHCJIOT, COJIEi M OCHOBaHUM 2 2 Pemenne
KaK 3JICKTPOJIUTOB 3a1a4

4. Hemeramnpl. O0masi XapakTepucTUKa 16 7 9
rajioreHoB, HX HaXO0:KJIeHHe B Ipupoje,
pusnyeckne U XUMHYECKHE CBOICTBA,
noJiyueHHue M NpUMeHeHune

16 Xnop:  HaxoXIeHHWe B MPHUPOJAE, 2 1 1 [IpakTuueckas
dbuznyecKkre 1 XUMUYECKHE CBONCTBA. paborTa.

17 Kucnopoxn: HaxoxaeHue B NPHUPOAE, 2 1 1 [IpakTnueckas
buznyecKne 1 XUMUYECKHE CBONCTBA. paborTa.

18 Cepa: HaxOXJIEHHWEe B  TPHUPOJE, 2 1 1 [TpakTrueckas
dbuznyecKkre 1 XUMUYECKHE CBONCTBA. paborTa.

19 A30T: HaxOXJIeHWe B  TPHUPOJE, 2 1 1 [IpakTrueckas
dbuznyecKre 1 XUMUYECKIE CBONCTBA. pabora.

20 ®dochop: HAXOKIECHHE B  MPHPOJE, 2 1 1 [IpakTrueckas
busznyecKre 1 XUMUIECKHIE CBONCTBA. pabora.

21 VYriepoa: HaxoxAeHHE B  HPHUPOJE, 2 1 1 [IpakTuueckas
(bu3HYECKHEe M XUMUIECKIE CBOHCTRA. pabora.

22 KpemHuil: HaxoxaeHHEe B NPHUPOJE, 2 1 1 [IpakTnueckas
bu3HYeCKre M XUMUIECKHE CBOMCTRA. pabora.

23 O606menue Tembl «Hemetammel. Obmmas 2 0 2 Pewienune
XapaKTePUCTHKA raJIOTECHOB, 170 3ama4
HaXOXJeHWEe B mpupone, pusmdeckue u
XUMHUYECKHE CBOWCTBA, IIOJIyYCHUE U
IPUMECHECHHUSD)

5. MeTagbl 34 15 19

24 | Merayubl. O61ast XapakTepUCTHKA. 2 1 1 JlaGopatopHas




paborta

25 Mertannel. ®dusnueckue M XUMHUYECKHE 2 1 1 JlaGopatopHas
cBoiictBa. CriyiaBbl METAJLIOB. pabota

26 Meramnsl. Haxoxaenwe MeTauioB B 2 1 1 JlabopaTopHas
npupojie W Oo0mMe  CHocoObl  HMX paborta
nonydyenus. IloHaTtne o MeTaTyprum.
DJIEKTPOXUMUYECKU I pan
HaNpsHKEHHOCTH METAJIIOB.

27 [[lemouHbBIC METAILIBI. 2 1 1 JlaGopaTopHas

pabora

28 Marnuii: HaxoXACHHE B  NPHUPOJE, 2 1 1 [TpakTrueckas
¢du3nUecKrue ¥ XUMUYECKHE CBOWCTBA. pabora.

29 AJIOMUHUHN. HaXxOXJICHHE B IPHUPOJIE, 2 1 1 [TpakTuueckas
¢u3nUecKrue ¥ XUMUYECKHE CBOMCTBA. pabora.

30 XKene3o: HaxoXkIeHWE B  MPHUPOJE, 2 1 1 [MpakTrdeckas
dbuznyecKkue 1 XuMUYECKHe CBONCTBA. pabora.

31 [I{eno9HO3eMEeNbHBIC METAILITBI. 2 1 1 JlaboparopHas

pabora

32 Kectkocth BOABI W CIOCOOBI €€ 2 1 1 JlabopaTopHas
yCTpaHEHHUSI. paboTta

33 XpoMm:  HaxOXJIEHHE B  TPHUPOJE, 2 1 1 [IpakTuueckas
buznyecKkne 1 XuMUYECKHe CBONCTBA. pabora.

34 | Mapra"en: HaxoXIeHHE B NPUPOE, 2 1 1 [IpakTuueckas
dbuznyecKkne 1 XuMHUYECKHe CBONCTBA. pabora.

35 Menp:  HaxoXIeHHWE B TPHUPOJIE, 2 1 1 [IpakTuueckas
dbuznyecKkne 1 XuMUYECKHe CBONCTBA. pabora.

36 Kanmuit:  HaxoxxneHue B IPUPOJIE, 2 1 1 [IpakTuueckas
¢du3nUecKrue 1 XMMUYECKHe CBOMCTBA. pabora.

37 Kanpumii: HaxoxJaeHue B HOpHUPOJE, 2 1 1 [IpakTuueckas
du3nUecKne ¥ XUMHYECKHE CBOWCTBA. pabora.

38 [luHk:  HaxOXIOEHHME B  IPUPOIE, 2 1 1 [IpakTnyeckas
du3nUecKre ¥ XMMHYECKHE CBOWCTBA. pabora.

39 Pemenne skcnepuMeHTaIbHBIX 3a/1ad 110 2 0 2 Pemenue
teMme «Hemeramis» 3a/1a4

40 Pemenne skcnepuMeHTaIbHBIX 3a1ad I10 2 0 2 Pemenue
TeMe «MeTanbl» 3a/1a4

6. Oprannyeckasi Xumust 26 15 11

41 | IlepBoHayanpHOE TpPEACTAaBICHHE 00 2 2 0 Omnpoc
OpPraHU4ecKOil XMMHHU.

42 Hctopuss  opraHM4eckod XUMHUM U 2 2 0 Omnpoc
NpUMEHEHHE €€ B MUpE.

43 | Teopus A. M. DbyrnepoBa. Bcee 2 2 0 Omnpoc
Pa3HOBUIHOCTH CTPOCHUSI OPTaHUYECKUX
BEIIECTB.

44 AJKaHbBI. HaxoXJIEHUe B  MPHUPOJE, 2 1 1 [IpakTnueckas
¢du3nuecKrue 1 XMMUYECKHE CBOMCTBA. pabora.

45 [{uknoankaHbl: HAXOXKJIECHUE B MPHUPOJIE, 2 1 1 [IpakTrueckas
¢du3nuecKrue 1 XMMUYECKHE CBOMCTBA. pabora.

46 AJNKeHBI: HaXOXIEHHWE B MPHUPOJE, 2 1 1 [IpakTrueckas
du3nUecKrue 1 XMMUYECKHE CBOMCTBA. pabora.

47 ANKaIueHBI. HAxXOXXJIEHHWE B TPHUPOJIE, 2 1 1 [IpakTuueckas

buznyecKre 1 XUMUIECKIE CBONCTBA.

pabora.




48 AJKWHBI. HaXOXACHHUE B  TPHUPOJIE, 2 1 [IpakTuueckas
du3nUecKrue 1 XMMUYECKHE CBOMCTBA. pabora.

49 ApomaTuieckue YTJI€BOJOPOIBI. 2 1 [TpakTrueckas
HaXOXXJCHUE B MpUpoje, (HU3NYECKHe H pabora.
XUMHYECKHE CBONCTBA.

50 CnupThl:  HaxoXIEHHE B  IPUPOJE, 2 1 [IpakTnueckas
buznyecKkne 1 XuMUYECKHe CBONCTBA. pabora.

o1 @DeHOoNIBI.  HaxOXKJIECHHE B  IPUPOJE, 2 1 [IpakTueckas
buznyecKknue 1 XuMUYECKHe CBONCTBA. pabora.

52 Anbaeruipl: HaXO0XKJACHHE B MPHUPOJIE, 2 1 [IpakTuueckas
buznyecKkne 1 XuMUYECKHe CBONCTBA. pabora.

53 Peuienne skcnepruMeHTAIbHBIX 337124 2 2 Peuienue

3a/1a4y

7. Brpiciine oprannyeckue BelnecTna 10 5

o4 KapOoHOBBIE KHCIIOTHI: HAaXOXXACHUE B 2 1 [IpakTuueckas
npupone, (u3MUeckue M XHUMUYECKUE paborTa.
CBOMCTBA.

55 CrnosxxHble 3(UpBl U KUPBI: HAXO0XICHUE 2 1 [IpakTrueckas
B mpupone, pu3myecKkue M XUMHUYECKHE pabora.
CBOMCTBA.

56 YTr1eBo10pO/Ibl: HAXO0XKICHUE B IPUPOJIE, 2 1 [IpakTuueckas
buznyecKkne 1 XuMUYECKHe CBONCTBA. paborTa.

S7 AMUHBI.  HaxoXJIeHUE B  IPHUPOAE, 2 1 [IpakTnueckas
dbuznyecKkne 1 XuMUYECKHe CBONCTBA. paborTa.

58 [Tomumepsl: HaXOXJAEHUE B HPUPOJE, 2 1 [IpakTuueckas
dbuznyecKkne 1 XuMUYECKHe CBONCTBA. paborTa.

8. Pemienne 3agay Ha pacno3HaBaHUe 26 26
BelleCTB

59 Penenne skcriepuMEHTAIBHBIX 3a7a4 2 2 Pemenue

3a1a4

60 Pemenne 3amay mo OCHOBHBIM 3aKOHAM 2 2 Pemenue
XUMUHI 3a1a4

61 Pemenne sKkcnepuMeEHTalIbHBIX — 3a1ad 2 2 Pemenue
«Hemertaminy 3a/1a4

62 Pemenne skcnepuMeEHTalIbHBIX — 3a1a4 2 2 Pemenue
«Metaysl» 3a/1a4

63 IToBTOpEeHMe  pemieHne  3agad = Ha 2 2 Pemenue
ompeneleHne  MaccoBOi  (00BEMHOIN) 3a/1a4
JOJM BBIXOJA MPOJAYKTAa pEaKIUH OT
TEOPETUYECKH BO3ZMOKHOTO.

64 | Pemenne sKCriepUMEHTAIbHBIX 33124 2 2 Pemenune

3a1a4

65 Pemenue skcriepruMeHTABHBIX 337024 2 2 Pemenue

3a1a4

66 Pemenue skcriepruMeHTABHBIX 337024 2 2 Pemenue

3a1a4

67 Pemenne skcrnepuMeHTaNbHBIX 3a/1a4 110 2 2 Pemenue
OpPraHu4ecKOil XUMHHU 3a1a4

68 Pemenue skcrnepuMeHTaNbHBIX 3a/1a4 110 2 2 Pemenne
HEOPraHUYECKOU XUMUHU 3a71a4

69 Pemenue skcrepuMeHTaNBHBIX 3a/1a4 110 2 2 Pemenune
HEOPraHUYECKOU XUMUHU 3a71a4




70

Pemenue skcriepuMeHTaNBbHBIX 33134 110 2 0 2 Pemenune
HEOPraHUYECKON XUMUHU 3a71a4

71

Pemenue skcrepuMeHTaNbHBIX 3a/1a4 110 2 0 2 Pemenue
HEOPraHNYECKOU XUMUHU 3a71a4

O060011eHHE Kypca 10 XUMHUH 2 1 1

72

O06001IeHre Kypca 10 XUMUHU 2 1 1

BCEI'O: 144 60 84

Coaep:xanue yueOHOro 1jiana
Pa3nen 1.BBenenusi B kKypc xumum (4 yaca)
Tema 1: Beenenue B nporpammy «3aHumaTenbHas XUMus». [IpaBuna TexHukyu 0€30MacHOCTH

(2 yaca)

Teopus: IlpaBuna TexHukn 6€30MacHOCTH NpU paboTe B XUMHYECKOM KaOuHeTe. BBenenue B

pOrpaMmy.

IIpakrTuka: -

Tema 2: [ToBTOpeHHE OCHOBHBIX MPHHIMIOB XMMHUH (2 yaca)

Teopus: IloBTopeHre OCHOBHBIX IPUHILIUIIOB XUMHUHU.

[Ipaktuka: -

Pa3znen 2. [lepnoanyecknii 3axon /I. U. MenneseeBa (6 yacon)

Tema 3: Ilepuoanueckuii 3akon J[. 1. Menneneesa (2 gaca)

Teopus: [lepuonuueckuii 3akon J[. . MenneneeBa u ero cBsi3b C IpyTUMH 3aKOHAMH.
[IpakTuka -

Tema 4: CTpoeHue BelIeCTBa, BUABI XUMHUUCCKUX CBsA3el (2 vaca)

Teopus: CtpoeHue BemecTsa, BUAbl XMMUUECKHUX CBS3EH.

[Ipaktuka: [IpakTuueckas pabota « X UMHUECKUE CBAZU».

Tema 5: OCHOBHbBIE KJIACChl HEOPraHMYECKUX BELIECTB M UX CBSI3b JPYT C Apyrom (2 gaca)
Teopusi: OCHOBHBIE KJ1acChl HEOPraHUYECKUX BEILIECTB U UX CBS3b JPYT C APYTOM.
[Tpaktuka: JlaboparopHas padota «Kiaccel HEOPraHHUECKUX BEIIECTBY.

Pa3nen 3. Xumuueckue ypaBHeHusi ¥ uX BuabI (20 yacoB)

Tema 6: Xumudeckue ypaBHeHus (2 daca)

Teopusa: Xumudeckre ypaBHEHUS.

[Tpaktuka: IIpakTuyeckas pabora «XUMHUECKUE YPAaBHEHUS .

Tema 7: Knaccudukanust XumMuueckux peakiuii (2 yaca)

Teopus: Knaccupukanus XMuMHUUECKUX PEaKLIUH.

[Tpaktuka: [IpakTuueckas padora «Kiaccupukammsi XUuMHUECKUX PEAKIIHID.

Tema 8: OxucIUTETHLHO — BOCCTAHOBUTENIbHBIE peakLny (2 yaca)

Teopusi: OKUCAUTENBEHO — BOCCTAHOBUTENBHBIE PEAKIUU.

[Tpaktuka: [IpakTnyeckas pabora «OKHUCIUTENbHO-BOCCTAHOBUTEIbHAS PEAKLINS U €€ BUABDY.
Tema 9: Peakmiu nonHoro oomena (2 gaca)

Teopus: Peakiiun HOHHOTO OOMEHa.

[TpaxTuka: [IpakTrueckas padbota «Peakunu HOHHOrO 0OMeHa.

Tema 10: Peaxkiuu coequHeHUs1, pa3iokKeHUs, 3aMellieHns 1 oOMeHa (2 Jaca)

Teopus: Peakuuu coequHeHMs, pa3ioKeHus, 3aMellleHusl 1 oOMeHa.

[Tpaktuka: IlpakTuyeckas pabora «Peakuuu CcoeAMHEHUs, pPAa3JIOKEHUsS, 3aMEUICHUs |

oOMeHay.

Tema 11: Dk30 - ¥ PHIOTEPMUYECKHE peakuHU (2 Jaca)

Teopusi: DK30 - U FHAOTEPMHUYECKHUE PEAKIIUH.

[Tpaktuka: [IpakTndeckas padora «Peakiuu 3K30 - U HHIOTEPMUUYECKHE PEAKLIUN.

Tema 12: O6partumbie U HEOOpATHUMBIE PEAKIINH, IIOHATHE O XMMAYECKOM paBHOBECHH (2 Jaca)
Teopus: Ob6paTuMble 1 HEOOPATUMBIE PEAKIINH, TIOHATHE O XUMUYECKOM PaBHOBECHH.
[Tpaktuka: [IpakTuueckas pabora «OOpaTUMBbIE U HEOOPATUMBIC PEAKITUN.



Tema 13: CymHOCTh Tpoliecca 3JICKTPOJUTHYECKON JAMCCOLMAINK, CUJBHBIE M Clla0ble
3JEKTPOJIUTHI, CTETIEHb TUCCOManuu (2 yaca)

Teopus: CynrHOCTh TMporecca AJICKTPOIUTHUYCCKON TUCCOIMAIINN, CHUJBHBIE W Clla0ble
AJIEKTPOJIUTHI, CTENIEHb TUCCOLUALINY.

[TpaxTuka: [IpakTuueckas padota «CTeneHb OKUCICHUSY.

Tema 14: 'unponus Boasl (2 yaca)

Teopwusi: 'maposnn3 BOJbI.

[Tpaktuka: [Ipaktudeckas padora «[ uaposn3 BOAbI».

Tema 15: CBolicTBa KUCJIOT, COJICH U OCHOBAaHUH KaK JICKTPOJIUTOB (2 yaca)

Teopusi: —

IIpakTuka: Pemenue sKCriepuMEHTaIbHbIX 3a/1a4.

Pa3znen 4. Hemetasuibl. O01iasi XxapakTepucTHKA TajJloreH0B, MX HAXO0XK/AeHHe B MPHUPOJIeE,
¢pu3nYecKkne U XHMUYECKHE CBOHCTBA, MOIy4eHne H npuMeHenus (16 1acoB)

Tema 16: Xyop HaxoXAeHUE B IPUPOJIE, GU3NUECKHE B XUMUUECKHE CBOMCTBA (2 yaca)

Teopus: Xiop HaxoXAeHUE B MpUpojae, GU3NYECKHEe W XMMHUYECKHE CBOICTBA, MOJYyYCHUE,
MIPUMEHEHHE, XJIOPOBOIOPO/I U COJISTHAS KUCIIOTA U €€ TPOU3BOIHBIC.

[Ipaktuka: [Ipaktuueckas padota «ComsiHas KUCIOTay.

Tema 17: Kucnopon: HaxoXaeHUE B IPUPOE, PU3MUESCKUE M XUMUUYECKHE CBOMCTBa (2 Yyaca)

Teopus: Kucnopon HaxoxxaeHue B Ipupoae, (QU3NYECKME M XUMHYECKHE CBOICTBa,
MoJIy4eHue, MpUMEHEHHE.

[Tpaktuka. [Ipaktudeckas padorta «Kucmopomy.

Tema 18: Cepa: HaxoxxaeHue B pupoje, pusndeckre 1 XMMHUIECKHe CBOMCTBA (2 yaca)

Teopus: Cepa HaxoXJeHUE B MpUpoJe, PU3NUYECKHE U XMMHUUYECKHE CBOMCTBA, MOJyYCHHUE,
npumenenue. CepoBogopon, okcuasl cepbl (1V) u (VI), cepHucras xucnora, cepHast KUCIOTa U UX
COJIH.

[TpaxTuka: [IpakTuueckas padbota «Cepay.

Tema 19: A30T: HaxOXJIeHHE B IPUPOAE, PU3NIECKUE U XUMHUYECKHE CBOMCTBA (2 yaca)

Teopus: A30T HaxoXJeHHE B Hpupoje, Gu3NYeckue U XUMHUYECKHE CBOWCTBA, MOIy4EHHE,
IpUMEHEHHE. AMMHAaK HAaXOXXJIEHUE B MpHUpoAe, GU3NUECKHe M XMMHUYECKHE CBOMCTBA, MOJIyYEHHUE,
npUMeHeHHe. A30THasi KMCIIOTa U €€ COJIU. A30THBIE YA0OpEHHUS.

[TpaxTuka: [IpakTiueckast padota «A30T».

Tema 20: ®ocdop: HaxoxkAeHUE B IPUPOJE, (PHU3NIECKHe U XUMHUECKUE CBOICTBa (2 yaca)

Teopus: @ochop HaxokAeHUE B PUPOJE, PU3MUECKHE U XUMUYECKUE CBOMCTBA, MOITYYEHHE,
npuMeHeHue. Amtotponus ¢pochopa. Pochopnas kucnora u ee conu. PochopHbie yaI0OpeHHUs.

[Ipaktuka: [Ipaktuueckas pabora «Pochop».

Tema 21: Yriepoa: HaxoXAeHUE B IPUPOJIE, (hr3NUYecKre U XUMUYECKUe cBOMCTBa (2 Jaca)

Teopus: Yriepon HaxoxJaeHHE B IpUpoJie, pru3nuecKkue U XMMUUYECKHEe CBOWCTBA, MOIyYEeHUE,
IpUMEHEHHE. YTIIEKUCIbIH ra3. YrojabHas KUCIOTa U €€ COJIH.

[TpaxTuka: [IpakTuueckast padbota «Yraepoa».

Tema 22: KpeMHuii: HaxoXAeHUE B IPUpo/JIe, (pr3nyeckre 1 XuMUIecKue cBOMCTBa (2 yaca)

Teopus: KpeMuuii HaxoxaeHre B npupoje, Gu3ndeckiue 1 XUMUYECKUEe CBOMCTBA, MOIyYeHHE,
MIPUMEHEHHE.

[TpaxTuka: [IpakTrueckas padota «KpeMHuii».

Tema 23: OO6oOmenue Ttembl «Hemeramnel. OOmmas XapakTepUCTHKa TaJOreHOB, HX
HaXO0XJEHUE B IpUpoJie, PU3NYECKUE U XUMUYECKHE CBOMCTBA, TOIy4eHHE U IPUMEHEHus» (2 Jaca)

Teopus: -

[Mpaktuka: IlpakTudeckas pabota «OO00O0IIEeHHE TEMBl HEMETALIBI W PEIICHUS THUIOBBIX
3a7au».

Paznen 5. Merasusl (34 yaca)

Tema 24: Metamnsl. OOmias xapakTepucTrka (2 gaca)

Teopus: Metamnsr. O011as XapaKTepUCTHKA.

[Tpaktuka: JlaboparopHas paboTa «MeTaib.

Tema 25: Metaiuel. @u3ndeckre U XuMU4eckre cBorcTBa. CrutaBsl MeTaIoB (2 vaca)



Teopusi: Metamibl. PU3n4YeCKre 1 XMMUYECKUE CBOMCTBA. CIiaBbl METAJIOB.

[Tpaktuka: JlaboparopHas pabota «Duznyeckre 1 XUMHYECKHUE CBOHCTBAY.

Tema 26: Metamtbl. HaxoxkaeHre METaUIOB B MIPUPOJIE M OOIIHME CIIOCOOBI MX MOTydeHus (2
yaca)

Teopusa: Meramnel. Haxoxnenue MeTauioB B IpUpoAe M oOIIME CIIOCOObI MX MOTYy4EHUs.
[TonsTre o MeTauTypruu. DINEKTPOXUMUYECKUHN Pl HAIIPSYKEHHOCTU METAJLIOB.

[Tpaktuka: JlaboparopHas paboTa «JIEKTPOXUMUYECKUNA PsiJl HANIPSHKEHHOCTH METAJIIIOB.

Tema 27: lllenounbic MeTaubl (2 yaca)

Teopusi: [llenounbie METAIIIBI.

[Tpaktuka: JlaboparopHas padota «lllenounsie MeTamIb».

Tema 28: Maruwuii: HaxoXJIeHHE B IpUpoe, GPU3NIECKUE 1 XUMUYECKHE CBOMCTBA (2 Jaca)

Teopus: Maruuil HaxoXXJeHHE B NPUPOJE, (PU3HMUECKUEe U XUMUYECKUE CBOMCTBA, MOIy4YEHHE,
IIPUMEHEHHUE.

[Tpaktuka: [IpakTuueckas pabota «MarHui».

Tema 29: AnmoMuHUI: HAXOXKIEHUE B IPUPOJE, (PU3NUECKHE U XUMUYECKUE CBOICTBa (2 "aca)

Teopus: ANIOMMHUH HaxoXJIeHUE B mpupoae, ¢GU3MUYECKHe M XMMHUYECKHE CBOMCTBa,
[I0JIy4Y€HUE, IPUMEHEHUE.

[Tpaktuka: [IpakTuyeckas pabota «AJTIOMUHUN».

Tema 30: XKene3o: HaxOXKIeHHE B IPUPOE, GPU3NIECKUE M XMMHYECKHE CBOMCTBA (2 vaca)

Teopus: XKenezo HaxoxaeHUe B NpUpoJE, PU3MUECKUE U XMMUYECKHE CBOMCTBA, MOJIyuYeHHE,
IIPUMEHEHUE.

[Tpaktuka: [IpakTuyeckas padora «Kenezo».

Tema 31: [l{enoyno3emenbHbIC METAILTHI (2 Yaca)

Teopus: LlenoynozemenbHble METAILIBL.

[TpaxTuka: JlaboparopHas pabora «lllenouHozemMenbHbIE METAIIIBDY.

Tema 32: XKecTtkocTb BojbI (2 yaca)

Teopus: JKecTkocTh BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

[Tpaktuka: JlaboparopHas paboTa «)KecTKOCTb BOJIBI.

Tema 33: Xpom: HaxoXI€HHE B TPUPOJIE, (hU3NIeCKHe U XUMHUECKUE CBOIcTBa (2 Jaca)

Teopus: XpoM HaxoXXAE€HUE B MpHUPOJE, PU3NUYECKHE M XMMHMUYECKHE CBOMCTBA, MOJyuyeHHE,
IIPUMEHEHHUE.

[Tpaktuka: IIpakTnyeckas pabora «Xpomp».

Tema 34: Mapraner: Hax0X/IeHUE B IPUPOJIE, (PU3NUECKHE U XUMHUECKUE CBOMCcTBa (2 "aca)

Teopus: Mapraneny HaxoXJIeHHE B HpUpoje, (QHU3MUECKHe U XUMHYECKHE CBOMHCTBa,
M0JIy4YeHue, IPUMEHEHHE.

[Tpaktuka: [IpakTnyeckas pabora «Mapraner.

Tema 35: Menp: HaxX0XIEHUE B IPUPOJIE, (PU3HUECKIe U XUMUYECKHE CBOMCTBA (2 Jaca)

Teopus: Menp HaxoxJeHHE B NMpHpoJe, (pU3MUECKHEe U XMMHYECKHE CBOMCTBa, MOIy4eHHE,
MIPUMEHEHHUE.

[Tpaktuka: [IpakTuyeckas padora «Menapy.

Tema 36: Kanuii: HaxoXIeHUE B IPUpOJIE, PU3HUECKUE U XUMUYECKHE CBOMCTBA (2 yaca)

Teopus: Kanuii HaxoxaeHue B npupoje, pusnyeckre U XMMUYECKHE CBOWCTBA, MOJYYEHHUE,
MIPUMEHEHHUE.

[Tpaktuka: I[IpakTuyeckas padora «Kamuii».

Tema 37: Kanpuuii: HaxXoXAeHUE B IPUPO/JIE, PrU3HUecKre 1 XUMUYECKHe CBOMCTBA (2 Jaca)

Teopus: Kanpuuit HaxoxeHre B Mpupoje, pu3ndeckue 1 XUMHUECKUE CBOUCTBA, TMOTy4YEHHE,
MIPUMEHEHHUE.

[Tpaktuka: [IpakTnyeckas padora «Kaapuuii».

Tema 38: [{uHK: HaxX0X/IEHUE B IPHUPOJIE, (hN3NIECKHE M XUMHUECKUE CBOIcTBa (2 Jaca)

Teopus: Llunk HaxoxaeHHe B MpuUpoje, (pu3nyeckre U XMMHUYECKHE CBOMCTBA, MOIyYEHHE,
IIPUMCHEHHE.

[Tpaktuka: [Ipaktudeckas padora «L{uHK».

Tema 39: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)



Teopus: -

[Tpaktuka: [IpakTuyeckas pabora «Pemienne 3KkcrepuMeHTaIbHBIX 3a/1a4 «MeTabh».

Tema 40: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)

Teopus: -

[TpaxTuka: [IpakTuueckas pabota «Pemenue skcnepumMeHTaNbHbIX 3a1a4 «Hemeramiby.

Paznen 6. Oprannyeckasi xumus (26 4acos)

Tema 41: IlepBoHauanbHOE MpEICTABICHUE 00 OpraHMYEeCKOW XuMuH (2 Jaca)

Teopus: IlepBoHavanpHOE MPEICTABICHHE 00 OPraHUIECKONH XHUMHHU.

[IpakTuka: -

Tema 42: Vctopus oprannueckoir xumuu (2 gaca)

Teopus: UcTopust opraHn4eckoi XMMUU U IPUMEHEHHUE €€ B MUDPE.

[IpakTuka: -

Tema 43: Teopust A. M. Bytnepona (2 uaca)

Teopusi: Teopusa A. M. bytiepoBa. Bce pa3HOBUIHOCTH CTPOCHHSI OPTraHUYECKHX BEILIECTB.

IIpakrTuka: -

Tema 44: Ankanbpl: HaX0X/I€HUE B IpUpoJie, PU3NIECKUE U XUMUYECKHE CBOMCTBA (2 vaca)

Teopusi: AnkaHbl HAXOXKICHUE B MPUPOJE, GU3NIECKUE U XUMUYECKHE CBOMCTBA, TOIy4YEHHE,
IIPUMEHEHUE.

[IpakTuka: «AnkaHbD.

Tema 45: IluknoankaHbl: HAXOXKJICHUE B MpHUPOe, HU3NUECKHE U XUMHUUYECKHE CBoicTBa (2
gaca)

Teopus: LluknoankaHel HaxOXXJIEHHE B MpUpoAe, (U3NYECKHE U XUMHYECKHE CBOWCTBA,
[I0JIy4Y€HUE, IPUMEHEHUE.

IIpakTuka: «lukinoankasby.

Tema 46: AnkeHbI: HaXOXKJIEHHE B IPUPOE, GPU3NIECKHE U XMMHYECKHE CBOMCTBA (2 yaca)

Teopusi: AnkeHbl HaXOXJIECHUE B MPUPOJE, (pU3MUeckne U XUMUYECKUE CBOWCTBA, MOMyueHHE,
IIPUMEHEHHUE.

[IpakTuka: «AJIKEHBI».

Tema 47: AnkanueHbl: HAX0XKJEHUE B IPUPOAE, (hHU3HUECKUe U XUMUYECKUE CBOWCTBa (2 yaca)

Teopus: AnkanueHbl HaxOXJIEHHE B MpUpone, (U3MYECKHMe U XHMHUYECKHe CBOMHCTBa,
MOJIy4eHue, IPUMEHEHHE.

[IpakTuka: «AnKaaueHbD».

Tema 48: AnkuHBI: HAXOXKIEHHE B IPUPOJE, GPU3NIECKHE M XUMHUYECKHE CBOMCTBa (2 Jaca)

Teopusi: ATKHHBI HAXOXK/IEHUE B MIpUpPoOe, (pru3nyeckre 1 XMMUYECKHE CBOMCTBA, MOIy4YEHHE,
IIPUMEHEHHUE.

[IpakTuka: «AJIKUHBI.

Tema 49: Apomarudeckue yIIeBOJAOPOABI. HAaXOXJACHHE B TpHUpone, (U3HYECKHEe U
XUMHUYECKHE CBOKCTBA (2 Jaca)

Teopusi: ApomaTrueckue yriieBOAOPOIbl HaX0XKJI€HUE B MpHUpoJie, PU3NUEecKre U XUMHUYECKHe
CBOMCTBA, IOJy4YEHUE, IPUMEHEHHE.

[TpakTuka: «ApoMaTU4YECKUE YIIE€BOIOPOIBI».

Tema 50: CriupThl: HaXOXKJIEHHE B IPUPOE, GU3NUECKHE U XMMUYECKHe CBOMcTBa (2 Jaca)

Teopust: CiupThl HaXOXJI€HUE B NMPUPOE, HU3HUECKHe U XUMUYECKHEe CBOMCTBA, MOJIyYEeHUE,
IIPUMEHEHHUE.

[Ipaktuka: «CoupTh».

Tema 51: deHounbl: HAXOXKIECHHE B IPUpPOAE, GU3NUECKUE U XMMHUYECKHE CBOMCTBA (2 yaca)

Teopusi: @eHoNbI HAXO0XKIEHUE B IPUPOIE, PU3NUECKHE U XMMHUECKHE CBOMCTBA, MOJIyUYEHHE,
IIPUMEHEHHUE.

IIpakTuka: «®eHOaBI».

Tema 52: Anpaeruapl: HAX0XKAEHUE B IPUPOJIE, (PrU3NUecKre U XUMUYECKUE CBOMCTBa (2 Jaca)

Teopust: Anpaerunbl HaxXOXJIEHUE B TMpUpone, (U3HMYECKHE W XUMHUYECKHE CBOWCTBA,
II0JIy4Y€HUE, IPUMEHEHHE.

[IpakTuka: «Anbaeruab».
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Tema 53: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)

Teopus: -

[IpakTuka: Pemenune skcnepuMeHTaIbHBIX 3a/1a4.

Paznen 7. Beicime oprannveckue Bemecrsa (10 yacon)

Tema 54: KapOoHOBBIC KHCIOTHI. HaxOXXJICHHE B TPHUPOAE, (U3HMUYECKHE W XUMHUUYCCKUE
cBoiicTBa (2 yaca)

Teopusi: KapOoHOBBIE KUCIOTHI HAXOXKJEHHE B IPUPOAE, (PHU3HUECKUe U XUMUYECKUE CBOMCTBA,
I10JIy4Y€HUE, IPUMEHEHHE.

[TpakTuka: «KapOoHOBbBIE KUCIOTHI».

Tema 55: CnoxHble 23QUPHI U KUPBI: HAXOXKACHUE B MpUpOJE, PU3NYECKUE U XUMHYECKHE
cBOMcCTBa (2 yaca)

Teopus: Croxxknble 3QUpPbI U KUPBl HAXOXACHUE B NpHUpoAe, (pu3Mueckue U XUMHYECKHE
CBOMCTBA, IIOJIy4CHHUE, IPUMECHECHHUE.

[TpaxTuka: «CioxxHbIe 3QUPBI U KUPHD).

Tema 56: YrieBomopo/pl: HaXOXKICHUE B TpUpoJe, HU3NUSCKIE U XUMHYECKHUE CBOMCTBa (2
yaca)

Teopust: YrineBonopoasl HaxOXJAE€HUE B NIpUpoae, (PU3NYECKME U XUMHUYECKHUE CBOICTBa,
MOJIy4eHue, MpUMEHEHUE.

IIpakTuka: «YTiaeBoaopoab».

Tema 57: AMUHBIL. HAaXOXCHUE B IPUPOE, PU3NUECKHE U XUMUUYECKHE CBOMCTBA (2 Jyaca)

Teopusi: AMHHBIL. AMWHOKHCIOTBI HaxOXIEHHE B TpUpoAe, (U3NYECKHEe W XUMHYECKHE
CBOICTBA, OJyuYeHUE, IPUMEHEHHE.

IIpakTnka: «AMHUHBI.

Tema 58: ITonuMepsl: HaXOXKIECHUE B IPUPOJIE, PU3HMUCSCKUE M XUMUUYECKHE CBOMCTBA (2 yaca)

Teopusi: [lomumepsl HaxoXIeHHWE B MpHpoAE, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA,
MOJIy4eHue, MpUMEHEHHE.

IIpaktuka: «Ilomumeps».

Pa3nen 8. Pemienue 3a1a4 Ha pacno3HaBaHue BelecTs (26 4acoB)

Tema 59: Penienne skcriepuMeHTATBHBIX 3a1a4 (2 gaca)

Teopus: -

IIpakTnka: Pemenne skCriepuMEHTaIbHbIX 3a/1a4.

Tema 60: Pemenue 3agau (2 yaca)

Teopus: -

[TpakTuka: Perenue 3a1a4 mo OCHOBHBIM 3aKOHAM XHUMHH.

Tema 61: Pemenue 3anay (2 yaca)

Teopus: -

IIpakTuka: Pemenne sxcriepuMeHTaNbHbIX 3aaa4d «Hemeramib.

Tema 62: Pemenue 3agau (2 yaca)

Teopus: -

[TpakTuka: Perenne skcriepuMeHTaTbHBIX 3a71a4 «MeTabhy.

Tema 63: Pemenue 3amay (2 yaca)

Teopus: -

[Ipaktuka: [ToBTOpeHUE 3a1a4 Ha OMpeeeHue MaccoBOl (00BEMHOM) JOM BBIX0/1a MMPOAYKTA
PeaKIMU OT TEOPETUUECKH BO3MOXKHOTO.

Tema 64: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)

Teopus: -

IIpakTuka: Pemenne 5SKcnepuMEHTaNbHBIX 3amad  «lIpenenpHble W HENpelnelbHbIE
YTJIEBOJAOPOABI.

Tema 65: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)

Teopus: -

[Tpaktuka: Pemenue sxcriepumMeHTanbHbIX 3a1a4d «KapOoHoBbie kuciaoTel. CloKHbIE 3QUPH 1
JKUPBL.
Tema 66: Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 (2 yaca)
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Teopus: -

IIpakTuka: Pemenue sKkCliepuMEHTAIbHBIX 3a1a4 «BhICIINE OPraHuYeCKUE BELIECTBAY.
Tema 67: Pemenue sxcriepuMeHTaIbHBIX 33/1a4 10 OPTaHMYECKOM XuMuu (2 Jaca)
Teopus: -

[IpakTuka: Pemenne skCriepuMEHTaIbHBIX 33/1a4 10 OPraHU4eCKON XUMHUH.

Tema 68: Pemienne sxcriepMMeHTaIbHBIX 337a4 110 HEOpraHUUecKoi xumuu (2 gaca)
Teopus: -

IIpakTuka: Pemenue 3anay.

Tema 69: Pemenue sxcriepuMeHTaIbHBIX 33/1a4 110 HEOPTaHUYECKOW XuMuu (2 Jaca)
Teopusi: -

IIpakTuka: Pemenue 3anay.

Tema 70: Pemenue sxcriepuMeHTaIbHBIX 33/1a4 110 HEOPTaHUYECKOW XuMuH (2 Jaca)
Teopus: -

[IpakTuka: Pemenue 3anau

Tema 71: Pemienue sxcriepMMeHTaIbHBIX 337a4 110 HEOpraHUYeckoil xumuu (2 gaca)
Teopus: -

IIpakTuka: Pemenue 3amaq

Pa3znen 9. O6o6meHue Kypea no xumuu (2 yaca).

Tema 72: O6001meHre Kypca o XuMuH (2 Jaca)

Teopusi: O6001IeHNE Kypca MO0 XUMHH.

[TpakTuka: [loBTOpEHHE pelIEHNs TUIOBBIX 33/1a4 I10 BCEM TEMAaM.

IInanupyembie pe3yJbTaThl
JInynocTHbIE!
OOyyaromuecs Oy1yT yMeTb:
— OpraHU30BBIBATH CAMOCTOATENBHYIO AEATENIBHOCTh C YUETOM TpeOOoBaHMil ee Oe30macHOCTH,
COXPAHHOCTH MHBEHTaps U 000PYI0BaHMsI, OpraHU3alluU MECTa 3aHATUH;
— PpacKpbIBaTh POJb XUMHUU B PELICHUH 3KOJOTUUECKUX TPOOIIEM;
— 00maTkecs Co CBEpCTHUKAMH Ha NMPHHLIKIIAX B3aMMOYBAXXEHHUS U B3aUMOIIOMOIIH, JIPYKObI U
TOJIEPAHTHOCTH.
IIpeamerHbIe:
OO6yuatouiuecs OyayT 3HaTh U IOHUMATH!
— 3HAKU XUMHUYECKHUX 3JIEMEHTOB, POPMYJIbl XUMUYECKUX BEIIECTB U YPABHEHMS] XMMHUECKUX
peaKkuuii, BaKHEUIIINE XUMUYECKUE MTOHATHUS,
— OCHOBHBIE 3aKOHBI XUMUY;
MeranpeamerHbie:
OOyuaromuecst OyayT:
—  yMeTh HUCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHMS B MPAKTUYECKOM NeATeNIbHOCTH U
IIOBCEIHEBHOM JKU3HY;
—  OpHUEHTHUPOBATHCS B MUPE COBPEMEHHBIX Mpodeccuil, CBSI3aHHBIX C XUMHEH U C IPYTrUMH
CMEKHBIMH HayKaMu;
— pealM30BbIBaTh CBOM IOTPEOHOCTH B pa3HooOpasuu (opMm OOLIeHHs, B TOM 4HCIeE
COCTS3aTEIbHBIX, B IOZUTHBHOM CAMOYTBEPKACHUH JTUUHOCTH.
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Pasznen 2: Komniieke opraHu3aniioHHO-Tearorun4ecKux ycjaoBui
Kanennapublii yueOHbIi rpadguk
PexxuM opranm3ainuy 3aHATHN 1O JAaHHOW JOMOJIHUTEIBHON OO0IIepa3BUBAIONICH MpOorpamMme
OTpeseNsAeTCsl KaJeHAapHbIM YYeOHBIM TpaUKOM H COOTBETCTBYET HOPMAaM, YTBEPKICHHBIM
canutapusie npaBuia CII 2.4.3648 «CaHUTapHO-3MMAEMHOJIOTUYECKHE TPEOOBAaHUS K OpraHU3aIHsIM
BOCIIUTaHUS U O0yUYEHUs, OT/AbIXA U 030POBIICHUS AeTei u Mojoaexku» Ne 28 ot 28.09.2020 (Canllun

2.4.3648-20, myHKT 3.6).

I'ox 00yyenusi | Jlara Hayana Jdara KoanuyectBo | KoamnuecTBo Pexxum
y4eOHOro OKOHYAHUA yY4eOHBIX y4eOHBIX padoThI
roaa yuyeOHOro He/eJIb 4acoB B Ioj
roaa
1 rox 01.09 31.05 36 144 2 paza B
(6a3oBbIif) HEJICITIO 110
2 4aca

YcaoBust peaau3zanuu NporpaMmbl

KanpoBoe oGecrieuenue

Peanuzamus mporpaMMbl oOecrieunBaeTcs MeIarorn4ecKuMH KaapaMH, UMEIOIIMMHU BBICIIEE
o0pa3zoBaHKe, COOTBETCTBYIOIIEE HAIPABICHHOCTH JOMOJHUTEIBHOM 00Iepa3BUBaIOICH TPOTPaMMEI.

Pekomenayercss oOydeHHe TO JOMOJHUTENBHBIM MPO(ecCHOHANBHBIM MpOrpaMMaM IO
pOoUITIO TIEarOrMYECKON ACATEIBHOCTH HE PEKE YeM OAMH Pa3 B TPH TOfa.

MartepuajbHO-TEXHHYECKOe 00ecreyeHne

Peanuzanus nmporpaMMsl pemnoiaracT HaIM4Yue yueOHOro KabMHeTa co CIeAYIOINUM
000pyIOBaHUEM:

—  Y4EHUYECKHUE CTOJbI (5 HITYK);

— yuyenmueckue ctyibs (10 mryk);

—  MHTEpaKTUBHAs J0CKa C MPOEKTOPOM;
— PaKOBHWHA C NOJABEAEHHON BOJOM;

—  XHUMHYECKHE PEaKTHUBBI;

—  XHUMHYEcKas Mocyna.

Metoab! padoThI

1. Jlexuun.

2. CamocToATeNbHbIE U PAKTUYECKUE 3aHATHS.

3. [IpoekTHast NEATEITHHOCTD.

4. TlpezeHTanMu U BUACO(PUIBMBI IO TEMaM MPOTPAMMBI.

Hcnonp30BaHnEe TaKUX METOJOB, KaK pacckas3, oObsiCHEHHe, Oecena, 3a/laHue, ylnpaXHEHHE,
4epeaylTcs C NMPOEKTHBIMH, /1€ HCIIOJB3YIOTCS HarjsAHO-WUIIOCTPATUBHBIE METOJBI, TAaKHE Kak
MOKa3, JEMOHCTPALKS ONBITOB, MyJIbTUMENITHbIE TIPE3EHTALINH.

3aHsATHE, KaK OCHOBHasg (opMa OpraHuzanuu o0pa30BaTENbHOM AEATENIbHOCTH, COIEPKUT
TEOPETUYECKYIO YaCTh U MPAKTUYECKYIO PadOTy IO 3aKPEIJICHUIO M3YYEHHOTO MaTepuaia. Y CIIOBHO
MO>KHO BBIJIEJIUTD CIIEAYIOLINE YAaCTH OpraHU3alluy 3aHATH:

1. Opranuzanus Hayana 3aHsITHs, TOCTAHOBKA JTUYHOCTHBIX, IPEIMETHBIX U METAIpPeIMETHBIX
3ajJ1a4, COOOIEHNE TEMBI U IJIaHA 3aHATHSL.

2. IlpoBepka UMEIOIIMXCA Y 00Yy4arOIMXCsl 3HAHUNW U YMEHHUI U UX TOTOBHOCTH K M3yYEHHIO
HOBOUW TE€MBI.

3. O3HaKOMIJIEHHE C HOBBIMU 3HAHUSIMU U YMEHHSIMH.

4. YropaxHeHUs] Ha OCBOEHHE W 3aKpEIUICHUWE 3HAHWM, yMEHUM, MPOBENECHHUE MPAKTHUYECKHUX
pabor.

5. IlonBeneHue UTOTOB 3aHATHUS, POPMYIUPOBAHHE BHIBOJIOB.

310poBrecOeperarommue TEXHOIOTHN: ISl 00ecTieueHHs] 0€30MacHOTO O0yUeHHUs Ha 3aHATUAX B
KaOMHEeTaX CO3/Ial0TCsl COOTBETCTBYIOIINE YCIOBUS sl pabOThI:
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— ynoOnast Mmebenb 1 e€ mpaBHIIbHAS PACCTAHOBKA;

— BO3JIYIIHO-TEIVIOBOH pEXUM (TIOepXKUBAETCA ONTHMaibHas Temmeparypa 19- 21°C,
€CTECTBEHHAs BEHTUJISIUS MPU IPOBETPUBAHUH KaOWHETA);

— OCBEHIEHHOCTh  (KOMOMHMPYIOTCSI ~ €CTECTBEHHOE W HMCKYCCTBEHHOE  OCBELICHUE,
HCIOJIb3YIOTCSJKAI031 HA OKHAX);

— KOHTPOJIb HaJl ypOBHEM IITyMa (HE MPEBBILIACT JOMYCTUMBIX 3HAUECHUN );

— YHUCTOTa KabuHeTa (IIPOBOIUTCS €KETHEBHAS BIakHas yOOpKa);

— ocTeTHKa KaOuHeTa (MCHOJb3yeTcs Kpacka, He Aarolas OJIMKOB, MOJ00paHbl CIIOKOMHBIE
CBETJIbIE 1IBETA Il OKPACKHU CTEH, 10J1a ¥ IIOTOJIKA);

— rpamoTHoe odopmiieHne kabuHeTa (B HAJIMYMU WHCTPYKLUUHU MO TEXHUKE 0€30MacHOCTH U
MpaBWIaM IOBEACHUS B KaOMHETe, a TaKkkKe PEKOMEHIAIMH MO COOJIIOJCHUIO MPAaBHILHON OCAHKH,
KOMIUIEKCHI YIPAXKHEHUM ISl CHSTHSI HAIIPSDKEHUS ).

Cosznaetcst 6aronpusATHBIN AYMOLIMOHANIBHBIN KIMMAT, Y 00YyJaroIlIuXcsi He JOJKHO ObITh CTECHEHUs
WIN CTpaxa o0paTUTHCA 32 Pa3bsICHEHHEM HIIU TIOMOUIBIO.

YueOHO-MeTOMUYECKOEe M HH(MOPMAIIMOHHOE 00ecTiedyeHue

Y4ebHO — Meroanyeckoe oOecreueHre MpPOrpaMMBbl IPEeNlyCMaTpPUBAET HAIWYHE: TaOJHIl
nepuoandeckoi cucremsl aneMmenToB JI. M. MennaeneeBa, Tabnuly pacTBOPUMOCTH BEIIECTB, TaOJIHIIL
AJIEKTPOOTPHUIIATEIBHOCTH, TAOIHII SJEKTPOXUMHUYECKOTO Psiia HAMPSDKEHUH METaJIOB, CXEMBbl, KHUTH
Y CIPAaBOYHHUKH 11O XUMHUHU.

HNupopmaninonHoe obecrieueHue nporpamMmbl MpeaycMaTpUBaeT HAIWYUE CIEAYIOUIMX BUIOB
MPOIYKIIMH:

— DJIEKTPOHHBIE y4eOHBIE TOCOOMUS;

— BHJIEOPOJIUKY;

— uH(pOPMAIMOHHBIE MaTEPUAIIbI, TOCBAIICHHBIE JAHHOM MTpOrpamMmme.

®opMbI ATTECTAUN/KOHTPOJIS

B xoxe peanuzanuu mporpaMMbl IpeayCMOTPEHbI Pa3InyHble BUABI KOHTPOJS MO OCHOBHBIM
paszzesaM nIporpaMMsl:

— BXOJHas JUArHOCTHKA, KOTOpas MPOBOAUTCS MNPU KOMIUIEKTOBAaHUM TPYyNIbl B Hadale
y4eOHOT0 rojia ¢ IeJbI0 OINpeIeJIEHUs] HCXOJHOTO YPOBHS 3HAHUH yJaluxcs;

— TeKyllas JAMarHOCTUKA, KOTopas MPOBOJAUTCS JJsi OIpeNeieHHs] KauecTBa YCBOEHUS
MaTepuasa, KOppeKTUPOBKHU IIIAHUPYEMbIX YU€OHBIX 3aHATUMH;

—  UTOroBas AMArHOCTHKA, KOTOpas MPOBOAUTCS U1 OLEHKH MOJIYy4aeMbIX PE3yJbTaTOB IIO
OKOHYaHUM y4eOHOT0 roja.

B koHI1e 00y4eHus: IpOBOIUTCS UTOTOBBII KOHTPOJIb 3HaHUH B (hopMe KOJUIOKBUYMA, KOTOPBIi
COCTOUT M3 TEOPETHYECKOM M MPAKTUYECKOM 4YacTh. TeOopeTHYEeCKyI 4acTh BKJIKOYAET BOIPOCHI IO
M3YyYEHHBIM Te€MaM, MPAaKTUYECKYI0 YacThb — JJaDOpaTOPHBIE ONBITHl HA MOJIYYEHHUE YUCTHIX BEIECTB U
pelieHre pacy€THbIX 3a/a4.

OneHo4YHBIC MATEPHAJIBI

KpurepusimMu o1ieHOK IO TaHHOW IPOrpamMme SIBISFOTCS:

— TecTHpOBaHHE OOYYaIOUIMXCS IO OCHOBHBIM pasfeslaM M TeMaM Iporpammsbl, pabora ¢
JUIAKTHYECKUM MaTEpUajIoM, TBOPUYECKUE 3aaHMsl, CO3JaHHe NTPE3ECHTALHM;

— HaJUM4Me TIpPaMoT, TUIUIOMOB, CEPTHU(PHUKATOB, IMOATBEPKAAIOIINX PE3YyIbTaThl Y4acTUS
oOyuaromuxcsi OoObEAMHEHHUsS] B KOHKypcaX, KOH(MEpeHLMsX, MPEAMETHBIX OJIMMIIMAZaX pa3HOro
YPOBHS 110 XUMUH,

— ydacTue B OJIMMIIMAJAaX, KOHKYpCax, HayYHO-TIPAKTUYECKHX KOH(MEPEHLMSX pa3IMuHOTrOo
YPOBHS IO XUMUU C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

—  cHCTeMaTHyecKoe HaOJro/IeHue 3a pa3BUTHEM JIMYHOCTH 00yUaloIIerocs;

—  mejaroruyeckasi TMarHoCTUKa 00yJaromuxcs.

Chnucok JimTepaTypsl JJIs leJarora
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