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IHosicHuTEeALHAA 3aNMUCKA

IIporpaMMa BHEYpOUHOH IEATENBHOCTH «XHMHMs B 3aJadax U JKCIEPUMEHTaxX» COCTABJICHA B
COOTBETCTBUH ¢ TpeboBaHuAMH DeneparbHOro rocyJapcTBEHHOr0 00pa3oBaTEeIbHOIO CTaHIApPTa
OCHOBHOTO 0o01ero oopaszoBanus o xumun; denepansuoro 3akona PO ot 29.12.2012 Ne 273-
@3 «O06 oOpasoBanuu B Poccuiickoit @enepanumn», ¢eneparbHOr0 TNepedHs y4eOHHKOB,
pPEKOMEHJ0BaHHBIX MMUHUCTEPCTBOM oOOpa3oBaHMM M Hayku P® K uUCHOJIB30BaHUIO B
oOpazoBarensHoM mponecce B PI'OC OOO, yTBepX ACHHBIA TNPHUKa3oM MUHUCTEPCTBA
oOpazoBanusi u Hayku P® ot 17.12.2010r. Nel897»; mporpamMmbl OCHOBHOTO OOIIETO
obpazoBanuss MAOVY «Hiokckas OOIL mmenu I'eposi Coserckoro Coroza Kotoa M.M.» Ha
2022-2023 y4eOuslii O,

JlaHHBI Kypc TpeaHa3Ha4yeH Juis ydammxcs 8-9 kiaccoB o00meoOpa3oBaTEIbHON CpeaHe
IOKOJIbI, TAC XUMMUS MPEIIOAACTCA HA 0a3oBOM YPOBHE.

AKTYaJIbHOCTh TPOTrPpaMMbI: MPOrpaMMa PacCUMTaHAa Ha OKa3aHWE MOMOIIM ydanumcs 8-9
KJIacCOB B HauOoJiee TPYIHBIX BOIPOCAX XMMHUYECKOro oOpa3oBaHHUS. YNOp cAelaH Ha Kypc
OpraHWYEeCKOW XMMHHM Kak HauOojee CIOXKHOrO pasnena XuMuueckod Hayku. [Ipu otbope
y4eOHOrOo Marepuayia Jjsi JTaHHOM MpOorpaMMbl, ObUT Y4T€H TOT (aKT, YTO MHOTHE IOHSATHUS
OPraHUYECKOM XMMHUHU B XOJI€ peaTu3alliy MPOrpaMMbl 00IIe00pa30BaTeIbHOM MIKOJIBI MOTYYatoT
TOJBKO KpaTKOE€ OCBEIIeHWEe, OTpabOTKa yMEHHH W HaBBIKOB pEIICHUS 3a]ad, COCTaBJICHHS
AJITOPUTMOB )IGf/iCTBI/IS[ B TUIIOBBIX CUTyallUAX HE IMIPOU3BOJUTCA U3-3a HCJOCTATOUYHOCTHU yqe6Hor0
BpeMenu. [Ipeanaraemast mporpaMma mpeaycMaTpUBAET BBIMOJTHEHNUE PACUETOB: M0 XUMUYECKON
dbopmMyrne; MO0 XMMHUYECKOMY YpaBHEHHIO; Ha pacTBOPBHl C OINPEIEIEHUEM MAacCOBOW 101U
PacTBOPEHHOTO BEUIECTBA M KOHLIEHTPALMU TOJIYYE€HHBIX PAacCTBOPOB; Ha BBIBOJ XUMHYECKHX
dbopmyn opranuwdeckux coemuHeHui. Ilporpamma comepxkutr pasgen «KoMOMHUpOBaHHBIC
3a1aumy», U PeleHus: KOTOPbIX HEOOXOAMMO HMCIIOJIb30BaTh HECKOJIBKO alrOPUTMOB JEHCTBUMA.
VYuuTbIBasg, UYTO OJHOMY U3 BaXXKHEHIIMX TEOPETUUYECKHX BOIPOCOB - OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE pEaKlUMK Ha 0a30BOM ypoBHE B Kypce xumuu 10 Kkigacca OTBOIUTCS HE
JIOCTAaTOYHOE KOJUYECTBO BPEMEHH, Iporpamma mpeaycMarpuBaer kiaccudukamuio OBP,
COCTaBJICHUE YpPaBHEHHI METOJOM 3JIEKTPOHHOTO M 3JEKTPOHHO- MOHHOTO OajaHca, BIMSHUE
Cpelbl Ha MPOTEKaHUe JaHHBIX PEaKLIUH.

esan kypca:

e 0000meHne 1 yriryoeHne coiepskanus 0a30BOro yueOHOTO IIPEeIMETa;

® [0JIFOTOBKA YYallIMXCsl K OCO3HAHHOMY BBIOOPY PO WIS BBICIIIETO YYCOHOTO 3aBEICHUS
VTSl TalibHEUIIero o0yYeHuUs;

e YIOBIICTBOPEHHE IIO3HABATEIBHBIX MHTEPECOB, OOYYAIOIIMXCS B Pa3JIMYHBIX cdepax
YEJIOBEUECKOM JICSITeIIbHOCTH;

® DPa3BUTHE TBOPYECKUX CIIOCOOHOCTEH yJal[uxcsi MOCPEICTBOM PEIICHHUS HECTaHIaPTHBIX
3aJa4 M HCIOJb30BAHUS PA3IMYHBIX METOJOB OCBOCHHUS 3HAaHUN M (OPMHPOBAHUS
KOMITETEHTHOCTEM

3agaum Kypca:

¢ Ha OCHOBC IIOJIYYCHHBIX 3HAHMK 10 XUMHM Ha 0a30BOM YPOBHE CCI)OpMI/IPOBaTB
YCTOﬁQHBLIC YMCEHHA U HABBIKH PCHICHUS PACYCTHBIX U SKCIICPUMCHTAJIBHBIX 3a/1a4;



IMoKa3aTb CAMHCTBO MUKPO- U MaKpoOMHUpa 4€PE3 KOJIMUCCTBCHHBIC OTHOIICHUA B XUMUHU,
CAUHCTBO HCOpF&HH‘ICCKOﬁ u 0pI‘aHI/I‘-IeCKOI71 XUMHUHN Y€PC3 I'CHCTUYCCKHUC PALAbI BCIICCTB,
a, CIIeI0BATEIIbHO, U €IMHCTBO HEXUBOU U )KMUBOU IIPUPOIBI.

MNPHUBUTH Y4YJallUMCA HHTCPEC CaMOCTOATCIBHO HpI/IO6peTaTB U TNPUMCHATHL 3HAHUMA
IIOCPEACTBOM TBOPYECKUX 3aJaHUN

COBCPHICHCTBOBATL Yy YyYallHUXCA BaXXHEHUIIINE BBIYMCIUTEIIFHBIE HABBIKM M HABBIKH
PEHICHHA TUIIOBBIX XUMHWYCCKHX 3a1a4

Cpok peasu3anuu o0pa3oBaresibHOI nporpammbl: 1 roa. 3anstus npoBosaTcs 1 pa3 B Henenro
no 1 gacy, obmee KommaecTBo — 34 Jaca.

®opMbl NPOBEACHUS 3aHATHI: TPYNIOBBIE, ITApHbIE U UHAUBUAYalbHbIE. [[oMHMO npoyero, B
kayecTBe (OpPM OpraHM3alUyd YYEOHBIX 3aHATUN MPUMEHSIOTCS: JIEKIUH, CEMHHApBI,
1ab0paToOpHbIN MPAKTUKYM MpearoJiaraeT MCIoJIb30BaHHE oOopynoBaHus mporpammel «Touka

pocray

3HaTh:
[

YMmeThb

110 XUMHUU.

O:xunaemMble PeE3yJbTAaTbl 0OCBOCHUSA MPOrpaMMbI

OCHOBHBIG IIOJIOKCHU S TGOpI/II/I XUMHUYCCKOTO CTpOGHI/ISI Opl"aHI/I'-IeCKI/IX BEUICCTB,
BayKHeHIIMe (QYyHKIIMOHAJILHBIE TPYIIBI OPraHUYECKUX COETMHEHUHN U 00YCIOBIIEHHbIE
WMH CBOMCTBA,

Knaccmbnxaumo HpI/IpOJIHI)IX )KI/IPOB Hn Macel1, ux CTpO@HI/Ie, FI/I)IPOJ'H/IS )KI/IpOB B TEXHUKE,
MPOAYKTHI TIepePaOOTKH KUPOB;

CIHEAYIONIUE MOHATHUSA: CKOPOCTh XUMUYECKOW pEaKIUU, SHEPTUs aKTUBAIIUU, TEOPHS
AKTUBHBIX CTOJIKHOBEHUH, KaTaJIN3 U KaTaln3aTOPbl, MEXaHU3M PEAKIIHNH;
XapaKTePUCTUKY OCHOBHBIX TUIOB U3YYEHHBIX XUMUYECKUX PEaKIHii, BO3SMOXHOCTH U
HaIpaBJICHUS UX MPOTEKAHMS, OCOOCHHOCTH PEAKIIMI C Y9aCTUEM OPTaHUYECKUX
BEIIECTB.

Pa3bsicHATH Ha MpuMepax MPUIMHBI MHOTOOOPa3usi OPraHUYECKUX BEIIECTB, OOBIACHSIThH
CBOICTBA BEIIECTB HA OCHOBE MX XUMHYECKOTO CTPOCHUS;

CocTaBiATh CTPYKTYpHBIE (DOPMYIIBI OPTAHMYECKUX BEIIECTB M3yUYEHHBIX KJIACCOB,
YpaBHEHUSI XUMUYECKUX PEAKIIUH, MOATBEPKIAIOIIMX CBOMCTBA U3yYECHHBIX
OPraHUYECKUX BEIIECTB, UX TEHETUYECKYIO CBSI3b, CIOCOOBI TIOJIyUCHNS,
XapakTepru30BaTh OCOOCHHOCTH CTPOCHUS, CBOMCTBA U IPUMEHEHUE BAKHEHIITUX
MpeACTaBUTENCH OMOTIOIMMEPOB;

OOBACHATH BIUSHUE PA3INYUSI B CTPOCHUU MOJIEKYJT MOHOMEPOB HEJUTIONI03bI U
Kpaxmaja Ha CTPYKTYPY U CBOMCTBA MOJMUMEPOB.

MPAKTUYECKH OINPENENISTh HAIMUKE YIiiepoa, BOAOPOa, XJI0pa, Cephl, a30Ta, 10
XapaKTEepPHBIM peakiusiM — QyHKIIMOHATbHBIE TPYIIBI OPTaHUUYECKUX COCTMHEHHUIA;
pacro3HaBaTh MOJIMMEPHBIE MAaTEPUAIbI 10 COOTBETCTBYIOIIUM ITPU3HAKAM.

OcBouTh

OCHOBHBIC ITPUHIUIIBI 1 HpI/IO6peCTI/I MMPAKTUYICCKUEC HABBIKH PA3JIMYHBIX CII0co00B
OYUCTKH,

HEKOTOPbIC IPUEMBI IPOBCACHUA OPraHUYCCKOI'0 CUHTE34a, BBIACIICHUA ITIOJTYYCHHOT'O
MNpOAYKTA, U3YUCHUS €TO CBOfICTB, MMPAKTHUYICCKU IIO3BHAKOMUTBHCA CO B3aMUMHBIM
MMpeBpalliCHUCM COEIUHEHUI PA3JIMIHBIX KJIACCOB;

TCXHUKY BBIIIOJIHCHUSA BAXKHBIX XUMHWYCCKUX onepaunﬁ, HCO6XOIII/IMBIX U 1IpU U3YUCHUHN
APYTUux pasacioB XUMHUH,

HpI/IO6peCTI/I OIIBIT UCCIIEA0BATEIILCKOM 1€ TEILHOCTH.



IMonumartp, 4TO 1715 LENCHANPABIEHHOTO YIPABICHUS XUMUYECKHUMHU MPOIlecCaMi HE0OXO0AMMO
3HaHUE 3aKOHOMEPHOCTEH MPOTEKAHNS XUMUUECKUX PEAKIIUM.
Coaeprxanue nporpamMmbl

(1 gac B Hepento, Bcero34uaca).

Tema 1. Texnuka 6e30mMacHOCTH PadOTHI B XMMHYECKO# JlaGopaTopuu. (2 yaca)
OpranuzanuoHHoe 3aHsaTue. MHCTpyKTax Mo TeXHUKE 0€301MacHOCTH.

IIpakTnuyeckas 4yactb. TUNOBBIE MpaBUiIa TEXHUKH JabOpaTopHbIX pabot. IlpaBuia TexHUKU
0€30MaCHOCTH TpU TPOBEIACHUU HCCIEIOBAaHUM, METUIIMHCKHAE alTeYKH TEePBOM TOMOIIN B
KaOWHETe XUMUH.

Tema 2. [Ipuembl o0paieHus ¢ JJa00paTOPHBLIM 000opyaoBaHueM. (3 yaca)

[Ipuemsl oOpartieHus ¢ 1abopatopHbiM oOopynoBanuem. Kiaccudukanus peakTUBOB 110
JEMCTBUIO HAa OPraHU3M, XpaHEHHE PEaKTUBOB, 0003HaueHne Ha dTukeTkax. OdopmiieHue
BBITIOJTHEHUS] XUMHUYECKOTO IKCTIEPHMEHTA U €r0 pe3yIbTaToB.

IpakTHyeckasi yacTb. 3HAKOMCTBO C JIA0OPATOPHBIM 00OpyHOBaHUEM U mocyaou. PadoTa co
CIUpPTOBKOM, BecamMu, apeomMeTpaMu. MepHasg mocyga. € XUMHYECKUMH PpPEaKTUBAMH.
OdopmieHne BHITOIHEHUS SKCIIEPUMEHTA U €0 pe3yJIbTaToB.

Tema 3. KauecTBeHHBII aHAIU3 OPraHMYecKHX coeuHeHuil. OOHapy:keHHe
(pyHKIMOHANBHBIX IPYII OPraHUYeCKHUX COCIMHEHUI U HeOpraHu4eckux. (4 yaca)
KauectBennsiii ananms: uaeHTudukanus 1 ooHapyxenrne. OcCOOEHHOCTH KaueCTBEHHOTO
aHaIM3a OpPraHUYEeCKUX U HEOPraHMYECKHX COEIWHEHMII. O6mass cxema mpolecca
UICHTU(QUKAIIMM  BEIIECTB. AHaJUTHYECKUE 3aJaud TpPU  HCCIEAOBAHUM  BEIIECTB.
[IpenBapuTenbHbIe HCCIEAOBAaHUSA: YCTAHOBICHHUE arpEeraTHOTO COCTOSIHUS, LIBETA, 3amaxa, npooa
Ha roproyYecTb, n3MepeHne GU3NIeCKIX KOHCTAHT, MOJIEKYJISIpHOU Macchl. KauecTBeHHBIN
SJIEMEHTHEIN aHAJIN3 COCTUHEHUH.

IIpakTHyeckas yacTb. KauecTBEHHBIN aHAJIM3 OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.
N3mepenune ¢Gu3mvecKkux KOHCTAHT. V3ydeHuwe peakiuii BOCCTaAaHABIMBAIOIIMX CaxapoB.
N3ydeHune B3aMMOJEHCTBUSL OPraHUYECKUX COCIUHEHHUHN Pa3IMYHBIX KJIACCOB C COCAMHECHHUSIMHU
cepebpa. M3yueHnne B3auMOJCHCTBUS OPraHUYECKUX COSTUHEHUN Pa3IMYHBIX KJIACCOB C
coequaeHusMU xene3a (I11).Pacno3snaBanre HEU3BECTHOTO OPraHMYECKOTO BEIIECTBA.

Tema 4. Xumust :ku3Hu. CHHTE3 M HCCJIeI0BaHUe CBOICTB coeaquHenuii. (20 yacoB).

Xumus 1 nuTanue. Butamunel B ipoaykrax nutanus. [IpupoaHbie CTUMYISTOPHI.
Oprannueckue kuciaoTsl. CBOMCTBA, CTpOEHUE, onydeHue. Opranuueckue KuciaoTsl. Kuciorsl
KOHCepBaHTbl. OpraHuyecKue KUCIOTHI B IHIle. YTiaeBoibl. CocTaB, CTPOCHHUE, CBOMCTBA.
I'mroko3a, caxapo3a. YrieBoibl B nuie. MojouHblii caxap. YriaeBoasl. CTpoeHue, CBOMCTBA,
noxydyenue. Kpaxman. Yrineoasl B nuie. Kpaxman. OqHoaroMHble CIUPTHI. XapaKTEPUCTHKA
Kkiacca. @usnueckue cBoiicTBa. KauecTBeHHble peakinu. benku. XapakTepucTuka Kiacca.
KauectBennsie peakuun. Heoprannueckue coennnenus Ha kyxue. Coib, cona. Heoprannueckue
COoeIMHEHMS Ha KyxHe. Boja. @uznueckne u Xxumudeckue cBoicTBa. JKeCcTKOCTh U PUYUHBI €€
BO3HUKHOBeHHUA. CriocoOb! yeTpaneHus. KoHTpomnb kauecTBa Boabl. OlieHKa 3arpsi3HEHHOCTH
BOJibl. KoJismon1HbIE pacTBOPHI U MHUILIA.

IIpakTnuyeckas yactb. OnpenenieHue BUTAMUHOB: A B 10/IcoTHEYHOM Macie, C B 16J104HOM
coke u D B pbIObeM KMpe WM KypUHOM kenTKe. Beinenenue u3 yas kopenna. O6HapyxeHue
riroko3sl B nuuie. [losryuenue caxapa u3 ceekibsl. CBoiicTBa caxapo3bl. [lomyuenue natoku u
TIIIOKO3bI U3 KpaxMaia. KauecTBeHHas peakuus Ha kpaxmail. CBolicTBa kpaxMana. OnpeneneHue
Kpaxmasia B JINCThSIX )KUBBIX pacTeHUI U, Maprapune. KauecTBeHHas peakuus Ha OJHOATOMHBIE
ciiupThl. OnpeneneHye 6eIKoB B MpoAyKTax nuTaHus. L{BeTHble peakiun 6eakoB. CBoHCTBa



6enxoB. OmnpeneneHne KecTKOCTH BOJIBI U ee ycTpaneHue. OnpeneneHine KOHICHTPaluu
KHCIIOpO/1a, PaCTBOPEHHOTO B Bozie. Onpenenenue pH Boapl. M3ydeHne MoJI0Ka Kak AIMYJIbCHH.
Ananu3 KauecTBa IPOXJIAJUTENbHBIX HAITUTKOB. AHAJIN3 KaueCTBA IPOJYKTOB ITUTAHMSL.

Tema 5. Xumusi B 0biTy. CHHTE3 M CCJIE/IOBAHNE CBOWCTB coenHeHuii. (5 yacoB)

Motomue cpeactBa M UUCTSIIME CPEACTBA. 3HAKOMCTBO € pa3HOOOpa3veM, CBOMCTBaMH,
KJaccu(uKanue MOIOMMX M YHCTANIMX cpeAcTB. llpaBmia 0e30macHOCTH €O CpencTBaMHU
ObIToBOM xuMuu. Meuta. CoctaB, cTpoeHue, nodydeHue. JlymucTeie BemecTBa B mappromMepun,
KOCMETUKH, MOIOUIMX cpeacTtBax. OdupHele Macna. CocraB. Jlymucrele BellecTBa B
napdroMepun, KOCMETHKH, Mowoommx cpeactBax. Croxseie 3¢upsl. CocTtaB, CTpOEHHE,
nosrydenue. Mrorosoe 3ansitue. Kondepenuus no reme: « XuMust B ObITY»

IIpakTHYecKasi 4acThb.

3HaKOMCTBO ¢ 00pa3liaMM XMMHUYECKUX CPEACTB CAaHUTApUU U TUTHEHbl. V3yueHue MHCTpyKIui
10 IPUMEHEHHUIO0 TOKCUYHBIX BEIEeCTB ObITOBOI XUMHUU B ObITY. V3BNeueHne 3(upHbIX Macen u3
pPacTUTEIBHOIO MaTepHaa.



KaJIeH)IapHO —TEMATHYCCKOC INIAaHUPOBaHUE KypcCa BHeyp()‘lHOi/i HCATCJIbHOCTH

«Xumus B 3aja4ax

H IKCIIEPUMEHTAX»

«Touka pocTa»

No
3aH
SATH
i

Ne
B
TE
Me

Tema.

[Inanupyemsle
pe3yJIbTaThl
MaTepuana

YCBOEHUS

IJ1aH

daxr

Tema 1. Texnuka 6e30macHOCTH PadOTHI B XMMHYECKO JlaGopaTopuu. (2 yaca)

1 1 OpranuzalvoOHHOE 3aHATHE. 3HaTh OCHOBHBIE MpaBUiIa
WNHcTpyKTaX MO TEXHUKE 110 TeXHUKE OE30MaCHOCTH
0e30macHOCTH Mpu padoTe B B XUMHUYECKOU
KaOWHETe XUMUHU. nabopaTopuu.

2 2 | llpakmuueckoe 3anamue Nel: 3HaTh MpaBUiIa TEXHUKH
TunoBble MpaBuiia TEXHUKA 0€301acCHOCTH TIPH
nabopatopHbIx padoT. [IpaBuna MIPOBEACHUH
TEXHUKU 0€30MacHOCTU TIPH HACCIIENOBAHUNA. 3HATh
MPOBEICHUU HCCIIEIOBAaHUM, COCTaB MEJIULIMHCKOU
MEIUITMHCKUE alTeuKH MePBOH anTeYKH U YMETh 0Ka3aTh
TTOMOIITY B KaOWHETe XUMUH. MIEPBYIO METUITTHCKYIO

TIOMOTII.

Tema 2. IlpueMbl oOpaieHusi ¢ J1a00paTOPHLIM 000pya0oBaHueM. (3 yaca)

3 1 [Ipuemsl obparmieHus ¢ 3HaTh OCHOBHOE
J1a00paTOPHBIM 000PYTIOBAHUEM. nabopaTopHoe

000pyTI0BaHHE U TTPUEMBI
oOpaleHus ¢ HUM.

4 2 | Illpakmuuecxoe 3auamue Ne2: YMeTb paboTaTh CO
3HAKOMCTBO C JJabOpaTOPHBIM CIIUPTOBKOM, BECaMU,
obopymoBaHueM U mocyoi. Pabora apeoMeTpaMu, MEPHOI
CO CIIMPTOBKOM, BECaMH, OCyJ101.
apeomeTpaMu. MepHas nocyna.

5 3 Knaccudukanus peakTHBOB 10 3HaTh KJaccU(UKAIUIO

NEMCTBUIO HA OPraHU3M, XpaHEHHE
peaKkTUBOB, 0003HAUEHUE Ha
stukeTkax. Odpopmienue
BBITIOJIHEHUS] XUMUYECKOTO
9KCIIEPUMEHTA U €T0 Pe3yIbTaTOB.

PEaKTUBOB IO IPYIIIaM
XpaHEHUS U UX JeicTBHe
Ha opranusM. [IpaBuiibHO
0hOPMIATH XUMUYECKUIA
9KCIIEPUMEHT.

Tema 3. KauecTBeHHbIH aHAJIN3 OPraHUYECKHUX C

oequHeHuil. O0Hapy:keHHne QYHKIMOHAIbHBIX

CPYNI OPraHUYeCKHX M HEOPraHMYeCKHX coeTuHeHn . (4 yaca)
6 1 Ilpakmuueckoe 3ansamueNoe2: Onpenenenue
N3mepenue pH B pacTBOpax. pPacTBOPUMOCTH

Pa3JINYHbIX BCIICCTB.

7 2 KadecTBeHHBIN 371eMESHTHBIN aHAIN3 ITonsaTHE: SIIEMEHTHBIN
COCIUHEHUH. aHaJIus3.
8 3 Peakniun BoccTaHaBIMBAIOIINX ITonsartue:
caxaposB BOCCTaHaBJIMBAIOIIHE
caxapa, CTpO€HHUE, COCTaB.
9 4 | IIpakmuueckoe 3anamue Ne3: IIpoBoauTh CUHTE3

N3yuenune B3anMoaeCcTBUS
OPraHUYECKUX COCIUHEHUIN
Pa3IMYHBIX KJIACCOB C COEAUHEHUSIMHU

OpraHn4ecKoro
IMPOU3BOJHOTO KEJIC3a

(1)

xenesa (111).




Tema 4. Xumus :xu3Hu. CHHTE3 H HCCJIeJ0BaHue CBOiicTB coennuennii. (20 yacoB)

10 |1 Xumus u nuranue. CeMuHap. 3HaTh Ka4e€CTBEHHBIN
cocras nmuuy. [lonarue —
3/10pOBOE MMUTAHUE.

11 |2 ButamuHbl B IpOyKTax NUTAHUS. CocTaB BUTaMUHOB,
KJIaccupuKanys, 1eHCTBHE
Ha OPTaHU3M.

12 | 3 | Ilpakmuuecxoe 3ansamue Ne4: Ornpenenatb BUTAMUHBI B
Onpenenenre BUTaMUHOB: A B MPOJYKTAX MATAHUS.
nojacojHeyHoM Macie, C B S0J104HOM
coke u D B ppIObeM KHpE UITH
KYPHHOM JKEJTKE.

13 4 Ilpakxmuueckoe 3ansmueNes: Brinensats kodenn, 3HaTh
Boigenenue u3 yas kopeunna. KayeCTBEHHbIE pEaKI[MU Ha
KauecTBeHHas peakiusi Ha KO(EeuH. KO(EenH.

14 5 OprannyecKkue KUCIOTHI B IHIIIE. 3HAThL OCHOBHEBIE KJIACCHI

OpPraHUYECKUX KHCJIOT,
HaXO0XJICHUE 1704 B
MPOYKTaX MATAHUS.

15 6 VYrneBoapl. CocTaB, CTpOCHHUE, 3HaTh CTPOEHHUE, COCTAB,

cBoiicTBa. [ MoK03a, caxapo3a. KJIaCCH(DUKALMIO
YTJIEBO/IOB.

16 | 7 | Illpakmuueckoe 3ansmue Nob: OO6HapyXUTh HATUYUE
OO6HapyxeHue TII0K03bI B IHIILE. [JIIOKO3bI B MMUIIEBBIX
[Tonydyenue caxapa U3 CBEKJIbI. npoaykrax. Craauu
CBolicTBa caxapo3bl. IIPOU3BOJCTBA caxapa u3

caxapHOM CBEKJIbl. 3HATh
CBOIICTBA caxapo3bl.

17 8 VYrneoasl B iumie. Kpaxman Posb kpaxmaia kak
MUIIEBOrO MPOIYKTa.

18 |9 Ilpakmuueckoe 3anamue Ne7: Metouky onpeneneHus u

Omnpenenenre Kpaxmana B JUCThSIX IIPOBEJICHUE OMBITOB 10
YKUBBIX PACTEHUN U MaprapuHe. OTIpE/IeNICHUIO KpaxMmania.

19 10 | OgHOATOMHBIE CIIUPTHI. 3HaTh XapaKTepUCTUKY
XapakTepucTuKa Kiacca. KJ1acca, CBOWCTBa
dusnyecKue CBONCTBA. CIIUPTOB.

KauecTBeHHBIE peaKIIHH.

20 | 11 | benku. XapaKkTepuCTHKa Kiacca. XapakTepucTHKa Kiacca.

KauectBeHHsble peakiuu. KauecTBeHHbIE peakinu.
3naueHue OenKoB IS
YKU3HEHHBIX MPOIIECCOB.

21 | 12 | IIpaxmuueckoe 3anamue Neg: Omnpenensats 6enku B
Omnpenenenre OEMTKOB B MPOTyKTaxX MPOIYKTaX MTUTAHMUSL.
nuTaHus. L[BeTHbIE peakiyy OeIKOB.

CBoiicTBa OENKOB.
22 | 13 | Heopranuueckue CoOeTMHEHUs Ha 3HaTh HEOPraHUYECKUE
kyxHe. Conb, coa. COCIMHECHMUS,
UCIIOJIb3yeMbIe Ha KyXHeE,
OTIPENIENATh KIIAcC
BELIECTB.
23 | 14 | Heopranuueckue COEJUHEHUS Ha XapakTeprucTuKa BOIbl




KyxHe. Bona. @usnueckue u
XUMUYeCcKue cBoucTBa. XKecTkocTh 1
MIPUYUHBI €€ BOZHUKHOBEHUSI.
CrniocoObI ycTpaHeHwus.

KaK HEOPTraHUYECKOTO
COEMHEHHS, 5KECTKOCTD
BOJbl. OOBICHATH
MIPOUCXO0KICHHE
JKECTKOCTH BOJBI.

24 | 15 | IIpakxmuueckoe 3anamue Ne9: Metonuka onpezeneHue
Ornpenenenure )KeCTKOCTU BOJIBI U €€ JKECTKOCTH BOJbI
YCTpaHEHHUE. 1ab0pPaTOPHBIM CIIOCOOOM

U C IOMOIIBIO
KOMITBIOTEPHBIX
TEXHOJIOTUH.

25 | 16 | KonTposb kauecTBa Bobl. OmeHKa KauectBo BOIHI,
3arpsI3HEHHOCTH BOJBI. napamerpsl, [1/IK.

26 | 17 | KomnouaHble pacTBOPHI U MUIIA. [TonsiTHe 0 KOJIJIOUIHBIX

pacTtBopax. YMeTh
pacckasbiBaTh O
KOJUJTOUJHBIX pacTBOpax B
MMOBCEIHEBHOM KU3HU.

27 | 18 | lIpaxmuueckoe 3anamue Nel0: OOBACHATH, TOYEMY
N3ydenune Mooka Kak SMYJIbCUH. MOJIOKO OTHOCHUTCS K

SMYJIbCHUSIM.

28 | 19 | lIpakmuueckoe 3ansamue Nell: [IpoBoauTh anamu3
AHaJIM3 KayecTBa MPOXJIAIUTEIIBHBIX | MPOXJIAAUTEIbHBIX
HAIIUTKOB. HAIUTKOB.

29 | 20 | IIpakxmuueckoe 3anamue Nel2: [TpoBouTH aHaNN3
AHali3 Ka4ecTBa NPOIyKTOB MPOTYKTOB MTUTAHUS.
TTUTaHUA.

Tema 5. Xumus B 0bITy. CHHTE3 M HCCJIEIOBAHNE CBOMCTB coennHenuii. (5 yacoB)

30 1 Motomue cpeacTsa U YUCTSILINE YMeTs KiaccuUIMpoBaTh
cpencTBa. 3HAKOMCTBO C Pa3HOOOPA3uEM, | MOIOIIME U YACTALIUE
CBOMCTBaMH, KIACCH()MKAUEH MOIOIIMX | CPECTBA 110 COCTABY.

U YucTAImx cpencts. CeMuHap.

31 2 IIpaBmia 6€30MacHOCTH CO CPEACTBAMHU 3HaTh mpaBuiia 0€3011acHOro

OBITOBOM XUMUH. oOpalleHnst co CpencTBaMu
OBITOBOM XHMUH.

32 3 Ipaxmuuecxoe 3anamueNel 3 : YMeTh 110 UHCTPYKUUU
3HAKOMCTBO ¢ 00pa3aMu XUMUYESCKUX OIPE/ICTISITh CTECHb
CPEJICTB CAHUTAPUH U TUTHUCHBI. OTACHOCTH BEIIECTBA U
W3yueHne HHCTPYKIIMIA IO MPUMEHEHUIO | IPUMEHSTDH aJeKBaTHbIC
TOKCUYHBIX BEIIECTB OBITOBON XUMHH B MEpBI IO 0E30MACHOCTH.
OBITY.

33 4 Meuna. CoctaB, CTpOEHUE, IOTYUECHUE. 3HaTh COCTaB, CTPOCHUE U

MOJTyYEHHUE MBLIA.
Kiaccudukarmto.
34 5 HymucTeie BemmecTBa B napdoMepun, 3HATh COCTaB AYILIUCTBIX

KOCMETHKH, MOIOILINX CPEICTBAX.
O¢upnbie macna. Cocras.
Ipaxmuueckoe 3anamue Nel4:
UzBneuenue 3¢pupHbIX Macen u3
pactutensHOro Marepuana. [lepeunas
M#Ta, EI0BOE MacJIo.

BEILIECTB MapQromMepuH,
KOCMETHKH.

YMeTh U3BJIEKaTh AYIIUCThIE
BEIIECTBA U3 PACTUTEIBHOIO
Mmarepuaia.
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