OBIIEOSPA3SOBATE/IBHOE YUPEXJIEHME HEHUHCKA 4
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PaGouast nporpamma kypca BHeypouHoii JesiTeabHOCTH "' Y IHBATELHAS

xumus'"'
y4eOHoro npenvera « Xumus» 1 8 kaacea
Bcero uacoB Ha usyqenue nporpammer: 34
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Hamnpagienne: o6mennTeLIeKTyaabH0e
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YYHUTEIIb XUMHUHU U OHOJIOTHH,

nepBasi KBATU(DUKALMOHHAS KATErOpHUs

c. Heannka

2024



[losscHuTEILHAS 3alIUCKA.

[Iporpamma Kypca cocTaBiieHa Ha OCHOBE TPEOOBAHMI K COBPEMEHHBIM CTaHAApTaM
oOpazoBaHus A1 8 KiIaccoB 00IIe00pazoBaTeNbHbIX IMKOJA.OHa OpUEHTHpPOBAHA Ha
pa3BuTHE (PHKIIMOHATBHONW IPAMOTHOCTH yYalUXCs, IPUMEHEHUE TEOPETUUECKUX U
INPAKTUYECKUX 3HAHUI U YMEHUH B OBITY.

C ucnosab3oBanueM o0opyaoBanus nenrpa«Touka
pocTay»
3a Bpemsi 00y4YeHHUS! B IIKOJE y4yalluecs TOJDKHBI OBJIAJIEThb HE TOJbKO HABBIKAMHU

pCICHUA 3ada9 U TCOPCTHYCCKUMH 3HAHWAMH II0 IIPCAMCTY. YPOBGHL 3HAHUU
YUYCHUKOB HOJIKCH ITO3BOJIMTH UM PCIIATH PA3JTNYHBIC JKU3HCHHBIC 3a1d49 B PA3HBIX
CUTyalusiax, UCIIOJb3YyA IIPU 9TOM IMPHUKIIAAHBIC 3HAHUS, COMUATIU3HUPYA UX JTUNIHOCTD.

Pa3zButre (yHKUMOHAIBHOM TI'PaMOTHOCTH TIO3BOJUT YYAIUMCS CTaBUTh IEpes
co0OH 1enu W 337a4d, MEHATh UX B 3aBUCHMOCTH OT U3MEHEHHS OKPYKaroUIEro
MUpa, IPUMEHITh XUMUYECKYIO TPAMOTHOCTD B JII0001 cpepe KU3HEAESTETIbHOCTH.

DTN 3HAHUS NPUTONATCS HA MPOTSHKEHUM BCEH KM3HU. B COBPEMEHHBIX YCIOBMSX
pPa3BUTHsS TEXHOJIOTMII HEOOXOJMMO YMEHHME YUTaTh WHCTPYKLHUH IO COCTaBy U
WCIIOJB30BAHUIO YHCTAIIMX MW  MOIOIMX CPEICTB, NPUTOTOBICHUHA IHIIH,
IIPUMEHEHMIO JIEKAPCTBEHHBIX NPENAapaToB U TA.

B coBpemeHHOM, OBICTPO MeEHSIOMIEMCS MUpE, (YHKIHMOHAJIbHAs TPaMOTHOCTH
CTAaHOBUTCSI OJHUM M3 0a30BBIX (PAKTOPOB, CIIOCOOCTBYIOIIUX AKTUBHOMY YYAaCTHIO
JO/IEN B COIMAIIBHOM, KYJIbTYPHOM, MOJUTHYECKON U SKOHOMUYECKOM JIESITEIbHOCTH,
a Takxe OOy4YEeHHIO Ha MPOTSKEHUU BCEH KU3HU.

KazaxcraH, kak akTUBHBIA YYaCTHHUK MUPOBOTO COOOILECTBA, IPUHUMAET y4yacTUE B
OCHOBHBIX IPOTPaMMax MEXIYHAapPOJHBIX OLEHOYHBIX MCCIENOBAHUM, 1€ OAHUM M3
OCHOBHBIX TIIOKa3aTeNiell SBIsSeTCd NPUMEHEHHE (QYHKIMOHAIbHOW TPaMOTHOCTH.
Hanpumep, MexayHapoaHasi mporpaMMa OLEHKH YYEOHBIX JOCTHXKEHHH 14-1eTHux
yuamuxcsi (ProgramforInternationalStudentAssessment - PISA), mpoBoaumoii mox
sruaoii Opranu3anuu SJKOHOMUYECKOT0 coTpyaHndecTBa U pazButus (OICP).
OnHMM U3 HanpaBICHUM IJIaHA SBISIETCS 0OHOGNIEeHUe YOPM, MEMOOO8 U MEXHONO0UL
ooyuenus. B mkonax BHenpsitorcs 3¢ exkTuBHbIE (GOPMBI U METOAbI 00yUYEHUs AJis
TOro, 4ToObl  cOpMUpOBaTH  OCHOBBI  JIOTMYECKOTO, KPUTUYECKOTO U
KOHCTPYKTUBHOTO  MBIIIJICHUSI, OOECHEYMBAIOIIETO0 YCHEIIHOCTh JAOCTHUKEHUS
0o0pa3oBaTeNbHbIX PE3yJIbTaTOB, YMEHUE MPUMEHSTh MOJyYeHHbIC 3HAHUS B YUYEOHOU
Y MIPAKTUYECKOU AEATEIBbHOCTH.

B xome TectupoBanus B pamkax PISA-2015 ocoboe BHuMaHue Oyjer
YIEIEHOECMeCcmeeHHOHAYYHOU 2PAMOMHOCMY, TI03TOMY NpPEA YUYHUTEIIMH CTOUT
3aJaya MOJTOTOBKM Y4YallUXCS K TakuUM uccienoBaHusiM. OpHoil u3  ¢dopm
MOJATOTOBKH MOKET CIIY’KHUTh IpOrpaMMa JaHHOTO Kypca.



['maBHBIM HAa3HAYCHUEM JAHHOTO Kypca ABJISIECTCS dbopmupoBanue
€CTECTBEHHOHAYyYHOM TI'PAMOTHOCTH, COBEPIICHCTBOBAHHWE 3HAaHUM  pa3lesioB
MIPUKIIATHOM XUMHUH. 3aKPEIUICHUE PELICHUs 337a4 Ha BBIYHMCICHUE KOHLUEHTPALNU
pacTBOPOB, TEPMOXUMUHU, 3a7a4 C DIKOJOTHYECKUM COJICPIKAHUEM.

[lenn kypca:

CoBeprieHCTBOBaHUE YMEHUN MO0 (OPMUPOBAHUIO IPUMEHEHUSI 3HAHUN MO XMMHH B
OBITY U NP PEIICHUH SKOJOTUYECKUX 3a]1ay.

Pa3zBuTe natpumoTM3Ma Ha OCHOBE H3y4YE€HHsS BKJIaJga POCCHMUCKMX YYEHHBIX B
pa3BUTHE TMPAKTHUYECKOM XUMHUM. V3ydeHus mMoOJIe3HbIX HCKomaemMbix Poccuu,
nepepadaThIBAIOIINX MPEANPUATHM, TPOSKTOB MO PAa3BUTHUIO JAHHON OTPACIIH.

3agaun Kypca

[IpuBUTP HHTEpPEC K NPEAMETY XHUMHH, IIOCPEACTBOM pPa3BUTUA 3HAHUU 11O
MIPUKIIATHON XUMHH.

Pa3BuBaTh MOHMMaHUE LEJIOCTHONH KapTUHBI MHpPA, MO3HABAEMOCTH XUMHUYECKHUX
OBITOBBIX SABJICHUU.

dopMHUpoBaHUE TPAXKIAHCTBEHHOCTH, AaKTUBHOM MO3UIIMU TPU  PEHICHUU
1J1I00aJTbHBIX M MECTHBIX 9KOJIOTHYECKHUX MPOOIIEM.

Ocoobennocmu Kypca:
* palMOHAFHOE WCIOJIB30BAHUE 3HAHUN yUYalIUXCA MO XUMUH, (U3HKE U
MaTeMaTHKe;
* pa3paboTKa yyalMMHCs aBTOPCKHUX 33]a4 U 3al[UTa BHEYPOUHBIX MPOCKTOB;
* UCIIOJIb30BaHNE aKTUBHBIX BHEYPOUHBIX (DOPM 3aHITHIA yUalIXCS;
* MCIIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHIA.
Ymenusn u nasviku yuawuxcs, opmupyemsie 371eKmMUBHbIM Kypcom:
1. YMmeHue npuMeHsTh 3HAHUSI 110 XUMUHU:
a) Ui OMNpeAeNieHHs] COoCTaBa MOIOUIMX CPEACTB, MPOJAYKTOB IHUTaHUS,
JIeKapCTBEHHBIX MPENapaToB
0) COXpaHEHHUs JUYHOTO 370POBbs U 0€30MaCHOCTH JKU3HEIEATEIbHOCTH,
B) OIpe/eICHUs SIIOXUMUKATOB;
T') IPUMEHEHUS yI00pEeHMI,
T)oTpeie]IeHre KOHIIEHTPAIlU PacTBOPOB,;
€) Mepexo]l OT OJHOTO COCco0a BhIPAXKEHUSI KOHIEHTPAIIMU PAaCTBOPOB K APYTOMY;
) MacCOBOM JTOJIM KOMIIOHEHTOB CMECH;
3) QHTAJIBIIUU ¥ SHTPOITUU BEIIECTB.



2. PazpabaTeiBaTh ¥ 3aIUINATh ABTOPCKHE MPOEKTHI MO JKOJOTHYECKOU M
MPUKJIAHON XUMUHU

3. BnageTh XuMu4eckol TEPMHUHOJIOTHEH.

4. YMeHHe T0JIb30BaThCs TpaukaMu U CIIpPaBOYHUKAMH 0 XUMHH JJIs BBIOOpa
KOJIMYECTBEHHBIX BEJIMYMH, HCOOXOUMBIX JIJIsI pEIICHUS 3a1a4.

5. YMeHue npoBOJIUTh KaUeCTBEHHBIE PEAaKIIMU B HEOPTaHUUECKON XUMUH, 3a]1aUl
Ha WJICHTU(PHUKAITUIO BEIIECTB.

Dopmbl KOHmMpoOaA:
* IOMAIIHUE U KJIACCHBIE KOHTPOJIbHBIE pa0OTHI;
* pedepartsr;
* UTOTOBBIC KOH(DEPEHIINU TT0 OKOHYAHUN KPYITHBIX TEM;
* 3a4YETHBIE TPAKTUKYMBI;
* 3a[MTa aBTOPCKUX MMPOEKTOB,;
* CEMUHApPBI, IPAKTUKYMBI.

Memoouueckue pekomenoauuu

OTnuunTenpHas 0COOEHHOCTh MOCTPOEHUS Kypca, ONpeAesaomas METOJUKY €ero
U3Y4YEHUS, COCTOMT B TOM, YTO COJEPKAHUE DIJIEKTUBHOIO Kypca COIPSIKEHO C
OCHOBHBIM KYpCOM O0OIlel XMMHM, HAaKOIUICHHbIE 3HaHHUS 3a 8 KJacC MOMOIYT
yyalluMcsl yIeIUTh OOJbIlle BpPEMEHU MPHUKIAJHBIM TeMaM Kypca, 3aKpemnuTb
[OJIy4YE€HHBIE HaBBIKH, 3aIIOJIHUTH MPOOENbl B aKaJeMHUYECKHX 3HAHUAX. JTO Jaer
BO3MOXXHOCTb YUUTENIO IOCTOSHHO U IOCJIEJOBATEIbHO CBSA3BIBATH Y4EOHBIM
MaTepHual ¢ COAECpKaHUEM Kypca, a ydalluMcsl TO0JydaTh pa3HOCTOPOHHHE 3a/1aHUs
10 TAaHHOMY NPEIMETY.

JlaHHBIA Kypc MOXHO paccMaTpUBaTh KaK TPEHUHT I TOBBIIICHUS MOTHBAIIUU
yyamuxcs. Mcrnonb3oBaHWE COBPEMEHHBIX O0pa30BaTENbHBIX TEXHOJOTHUNA HAyYUT
pebAT KPpUTHUECKH OIICHUBATh HHPOPMAIIHIO, TOTYYCHHYIO U3 BHEITHETO MHpA.
CocraBneH y4eOHO-METOJAMYECKUI IJIaH C yKa3aHUEM HEOO0XOJUMOTO KOJUYECTBA
NPAKTHUYECKUX, CEMHHAPCKHUX, KOHTPOJIBHBIX W 3aUeTHBIX 3aHATHH MO JaHHOMY

Y4eOHO-TeMaTHYECCKUM IUIAH JIEKTHBHOIO KYpCa IO XHMHMH «YIMBUTEJIbHAsI
XUMHUA ».

No | HaumenoBanue pasznenoB [Bcece | B Tom uuncie
n/m | 1 TeM T0 | npak|[Konrp. [lex Cemu | Kon | ®opmsr
94\ tyu, | pabot {uu | Ha | e | KoHTpONs
COB | pa pel | pen
00T 197078
1 Xumuyeckue siBiaeHus B |1 1 CooOmienu




npupoae. XUMHUSI BOKPYT
Hac.

s
yUaImxcs
0
XUMHYCCKU
X u
buznIecKu
X
SIBJICHUSIX.

[Ipu3Hakn  XMMHUYECKUX

Odopmien

peakuuii ue oOTyera
0
npojiejaHH
oit pabore
DHeprus XUMUYECKUX CocraBiicH
peakuuii hE€ CXEM U
KJIACTEPOB
[0 JaHHOU
TEeMe
Pemienne 3amau I10 JloMarHss
TEPMOXUMHUYECKIM KOHTPOJIbH
YPaBHEHUSIM ast pabora.
Texnuka  O€30MACHOCTH Pedepatsi.
pH obOpareHun c Cocrasien
XAMUYECKUMHU uc  TECTOB
BEII[ECTBAMHU B OBITY no Tb mpu
pabote ¢
XUMHUYECKU
MU
BEIIECTBAM
U B OBITY
Cmecu u  pazaeneHue CocraBieH

cMmecen

Ue OTYETOB
0
pojeIaHH
oit pabore

Pemtenue 3aJ1a4 Ha
HaxO0KIEHUE MacCOBOM
JTOJIA BEIECTBA B CMECH

CocraBieH
ue
ABTOPCKHX
3aJa4 = Ha
OBITOBYIO
TEMAaTHUKY

Pemenue 3aJ1a4 Ha

JlomarHss




HaXO0XKJIEHHUE MacCChl
MPOJYyKTa €CIU OJHO U3
pearupymronmx — BEIIEeCTB
JTaHO B MU30BITKE

CaMOCTOSIT
eNbHas
pabota

KonTposb 3Hanui

CemuHap.

JlomarHss
KOHTPOJIbH
as pabora.

10

MeTaiiel 1 UX CBOMCTBA

CocraBieH
ue
OITOPHBIX
CXEM.
CooOmieHu
i
yYaIuxcs
o pon
METAJIJIOB B
KA3HU
yeJIOBEKa

11

SlmoBuUTBEIE BeleCTBA B
HaIeM JOMeE

Kondepen
sl

12

briToBasg XUMUS.
Moronue cpencraa.

Cemunap.
Otuer o0
poJIeJIaHH
on
MpaKTHyeC
KoM paboTe

13

JlomaniHsist anTeuka

Oruer.
Pedepatnr
yqanuxcs
00
OCHOBHBIX
JIEKapCTBEH
HBIX
npenapara
X B
JIOMaIlIHen
anTeuke

14

IIpoayKThl ¥ UX COCTaB

CemuHap.
[TonGop
BUJICOMATE
pHAJIOB TIO




JTaHHOM

TeMe
15 | Ycunurenu BKyca U Kondepen
KOHCEPBATOPhI oA
16 | OkuciauTeabHO- JloManrHss

BOCCTAHOBUTEJILHBIC CaMOCTOAT
peaKIuu eIbHAS
pabota
17 | KontpoasHoe KnaccHpbrii
TECTUPOBAHUE KOHTPOJIb
3HAHHU
18 | YnuBuTENbHBIE CBOMCTBA [Ton6op
BOJBI HHTCPCCHBI
X  BHIACO
MaTepHrao
B 0 BOJIC
19 | PacTBOpSHI B OBITY CocraBieH
ue
CO0011IeHN
i
YYaIuxcs
10 TEME
20 | IIpuroroBiecHME Jlomarnusis
pacTBOPOB C 3alaHHOM CaMOCTOAT
KOHIIEHTpALHEH CJbHasdz
pabora
21 | Pemenue 3a1a4y Ha CemuHap
ornpenecHue 1o
KOHIIEHTPAlMU pacTBoOpa PCLICHHUIO
" MacCOBOU J0JIA afat
PacTBOPEHHOTO BEIIECTBA
B pacTBOpE
22 | KonTtpoapsHas pabora Kiaccnas
KOHTPOJIbH
as pabota
Pa3nen 4
Xumust Ha ciyx0e
qeJioBeKa
23 | CTpoutenbHbIC CocraBiieH

Hne




MaTepHuabl COO0IIeHH
1 T10 TEME
24 | Opexna KOH(epeHI]
us
25 | Kopposus METaJlIOB. 3ammra
MeToap! 3aIUThI MIPOEKTOB
26 | OKHCIUTETBHBIC PEAKINH CamocTosT
METAJIOB CJIbHasA
JIOMAIITHSIS
pabota
27 | Pazmen 5 OTt4eTsl 1O
pe3ynbTaTa
DKOJIOTHUS U XUMUS M
IPaKTUYEC
KuciorabIe 1OXKIN
KX paboT
ConoHuaku KoH(epeHI
28 us
29 | O30HOBBIC IBIPHI Jloknangel u
COOOIIIeHUS
yYaIuxcs
30 | IIpoGaema OBITOBBIX 3amura
OTXOJ0B IPYHIIOBBIX
IPOEKTOB
Paznen 6
[Tone3nple  MCKOmaeMble
Kazaxcrana
31 | Hedts. Yroms [ToaroroBk
a
KJIACTEPOB
U OMOPHBIX
CXeM IO
TEeMe
32 | UepHas MeTayTyprus Pemenue
PaKTHIEC
KHX 3a]1a4
33 | lIBeTHast MeTAILTyprust Jomannusis
KOHTPOJIbH
ast pabora
34 | Bxnag yuensix Poccum B Coobmienu
S

pa3BUTHE MUPOBOM HAyKH

YHaluuxcs




KaJ'ICHI[apHO'TeMaTI/I‘ICCKOG IIaHUPOBAHUC KypCa XUMHH «YIH/IBI/ITCJILHaSI XUMHUA »

No | Tema Bupg padotet | [Ipumeuan | Hcnosb3oBanue
He o0opynoBanuss «To4yka
pocma»
Pazmen 1
[IpenqmeT xumus.
1 | Xumuueckue sBiaeHus B | TeopeTudeck
npuposie. XuMHSL BOKPYT | MU
Hac.
2 |llpu3Hakn  XUMHUYECKHUX JTaGopatopHoe
peaKumit o0opynoBaHHe
Undposaa nabopatopusn
Releon. no XUMUMN.
LUndposoit OaTYMK
TemnepaTtypbl
3 | DHeprus XAMUYECKUX JlaGopatoproe
peaKumit o0opynoBaHHe
Undposan nabopaTtopus
Releon. no XUMUN.,
LUndposoit OaTYMK
TemnepaTtypbl CNUpTOBKA.
4 | Pemenne 3amau 1o
TEPMOXUMHUYECKUM
ypaBHEHUSIM
5 | Texamka  6e3omacHoctH | [IpakTHyecko
npu oOparieHuu C | € 3aHsTHE
XUMHYSCKUMH
BEIIECTBAMHU B OBITY
6 |Cmecu w  pasmencHue | [IpakTudecko JlaGopatopHoe
cMmeceit € 3aHITHEC obopynoBaHue
7 | Pemenne 3ajJau Ha
HaXO0XXJCHUE MacCOBOM
JIOJIM BEIIECTBA B CMECH
8 | Pemenue 3a7a4 Ha
HaXO0XXJCHUE MaccChl
NpPOAYKTA €CIW OJHO U3
pearupyonmx  BEUIECTB
JTAaHO B U30BITKE
9 | KoHntposb 3HaHUM

Pa3nen 2
XUMHYECKUE DJIEMEHTHI




10

MeTtanisl 1 UX CBOMCTBa

JlaGopartopHoe
obopymoBaHue
udposas nabopaTopust
Releon. mo xumun
JlaTauk
AIEKTPONPOBOIHOCTH

11

SINOBUTBHIE BEIIECTBA B
HAIIIEM JIOME

[IpakTuecko
€ 3aHATHE

12

brrrosas xumusa. Moromue
CpEICTBA.

13

JlomalHss anTedyka

14

HpOI[YKTBI H UX COCTaB

15

Yceunurenu BKyca U
KOHCEpPBATOPHI

16

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIBHBIE
peakiuu

JlaboparopHoe
obopymoBaHue

17

KontponsHoe
TECTUPOBAHUE

Pa3zmen 3
Bopa u pactBopbl

18

Y auBUTENbHBIE CBOWMCTBA
BOJBI

JlaboparopHoe
obopynoBaHue
Hudposas naboparopust
Releon. mo xumun
Jatuuk
3IEKTPONPOBOIHOCTH

19

PactBOpHI B OBITY

CEMUHap

20

[IpuroroBnenue
pacTBOPOB C  3aJlaHHOMN
KOHIIEHTpaluen

JlaboparopHoe
o0opypoBaHue

21

Pemienne 3aja4 Ha
ompeseIeHue
KOHIICHTpAIIUK PacTBOpa U
MacCOBOM JI0JIN
PAacTBOPEHHOI'O BEIIECTBA
B pacTBOpe

22

KoHntpoibHas pabota

Pa3nen 4
XUMUA Ha
yeJ0BeKa

cityk0e

23

CtpouTtenbHbie
MaTepuabl

24

Onexna




25

Kopposus METaJIJIOB.
MeTobI 3alUThI

26 | OkucnuTeNbHBIE PEAKIIUU
METAJLIOB
Paznen 5
DKOJIOTHS ¥ XUMUS
27 | KucmoTHbIe 10U JlaGoparopHoe
obopynoBaHue
Uudposaa nabopatopus
Releon. no xvmmm patumk
pH
28 | CosioHUYaku
29 | O30HOBBIC JIBIPHI
30 | [Tpob6iema OBITOBBIX
OTXO0/0B
Paznen 6
Ilonme3nple  HCKOMAacMBIC
Kazaxcrana
31 | Hedts. Yromb
32 | UepHast MeTaJTyprust
33 | llBeTHas meTamtyprus
34 | Bknag ydensix Poccunm B

pa3BUTHE MUPOBON HAYKH




