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Kommieke ocHoBHBIX xapakTepucTuk JIOOIL

I[IporpamMma pa3paboTaHa B COOTBETCTBHH CO CIICAYIOIMMH HOPMaTHUBHBIMU
JOKYMEHTaMH:

o MepepanbHEIA 3aKoH oT 29 nexabps 2012 r. Ne 273-®3 «O6 Obpa3oBaHUY B
Poccuiickoit denepanumy,

e @enepanbHBI 3aKOH Poccuiickoii ®enepanuu oT 29 nexabps 2012 r. Ne
273-®3 «O6 obpasosanun B Poccuiickoi Oenepaiuny.

e IIpuka3 MuHHCTEPCTBA IIPOCBEIICHUS Poccuiickoit @enepanuu  OT
09.11.2018 r. Ne 196 «O6 yrBepxneHun llopsimka OpraHu3aliv M
OCYILIECTBIEHUs 00pa3OBaTENbHON NEATEIBHOCTH II0 JOTOIHUTEIHHEIM
06111606pa30BaTeNbHBIM porpaMMam» (C M3MEHEHWAMH Ha 30 ceHTs0ps
2020 roma).

o IIpukas MunoOpHayku Poccun OT 23.08.2017 N 816 "O6 yTBepAeHUU
[Topsinka IPUMEHEHU OpraHu3alHsIMH, OCYIIECTBIAIOIIAMHE
00pazoBaTeILHYIO IesATEIbHOCTD, 3JIEKTPOHHOIO oOyueHwus,
JMCTAHIMOHHBIX ~ 0Opa3oBaTelbHBIX ~ TEXHONOIMM — TpU  peanu3allii
o6pa3zoBaTenbHEX Hporpamm” (3aperucTpUpoOBaHO B Mumntocte Poccun
18.09.2017 N 48226).

o Canuraprsle npasmia CIT 2.4.3648-20 «CaHATapHO-OIUISMHOJIOTHHICCKIE
TpeGoBaHusi K OpraHU3alMsIM BOCIHTAHUL U obyueHmsl, OTAbIXa W
037I0pOBIICHHUS JeTel U MOJOICKN», YTBEPKICHHLIMU 28.09.2020 r. Ne 23
(perucTpaurOHHbIH HoMep 61573 ot 18.12.2020r.)

e TlojoXeHue O PernoHANBEHOM IIEHTpPE BBIABIEHUS, TOAJNEPKKHA U PASBUTHA
CIIOCOOHOCTEH U TAJIAHTOB y JIETEH U MOJIOJEXKH

e Ilpukas KI'TAOVY IO PMII ot 26.09.2019 Ne 383I1 «O0 yTBepXICHUH
TTonoJXeHusi O ONOJNHUTEIbHOM -00Ieo0pa3oBaTelbHOM TIporpamMMe B
XabapoBCKOM Kpae

o Vcras KTAHOVY «Kpaegoii IeHTp 00pa3soBaHID.

1. OcHoBHOE coaepKaHue
1.1. IosicHuTeIbHAS 3aMHCKA

PaGouasi IporpaMMa HalpaBlIeHa Ha PasBUTHE TEOPETHIECKOro acleKta
XAMUYECKIX 3HaHUM 00yJaromuXcsi B YaCTH OCBOESHIS XMMHHU KaK JUCIHMILIMHEL, &
Tafoke MaHyalbHBIX HABBIKOB. B mpoliecce MpoBENEHUS TUCTAHITHOHHBIX 3aHATHR
06yJaromuecs MOTy4aT ¥ CUCTEMATH3UPYIOT SHAHUA 110 00IIMM pa3zienaM XUMUH,
XHAMHH 3IEMEHTOB U opranudeckoit xumuu. Haygarcs pacCiUThIBATH buzrdecKue
d  XUMHYeCKWe BelIWdWHBl 10 (aKTy IpPOBENEHUS SKCIEPUMEHTAJIBHBIX U
1abopaTopHEIX paboT, pacmo3HABATh KAYECTBEHHBIC IPU3HAKH KaTHOHOB H
AHMOHOB HEOPTaHWYEeCKWX  COENMHEHWH, IIOJy4aT  HaBbIKHA paboTEl €
1abopaTOpHBIM CTEKIOM (IpoOUpKa XHMUYecKasd, koy0a IUIOCKOMOHHAs, Konba
KOHMUecKas, Konba MepHas ¢ MeTKoi, OlopeTka, IHIETKa TIpajyrpoBaHHad,
murnetka Mopa # 7p.), W 0OOpyHOBaHWEM (THTPATOP, BECHI AHAIUTHHECKUE,

J103aTOp THTIETOYHBIH, 103aTOp MEXaHUIECKUH 1 ap.),



B mporiecce TMOTYIEHHA 3HaHUi oOydaroIlyecs HaydaTcs IpPaBUIIBHO
CTABHTH IleNHM, IUIaHHpOBaTh Hambolee pallMOHANBHBIC IIYTH HX JIOCTIDKEHUS,
caMOOPraHU30BBIBATECS M OPraHM30BBIBATE IpyTHUX IJIs PEIleHus] MOCTaBIeHHbIX
3a/ad, JOCTUraTh MPaKTUYeCKU 3HATUMBIX 0OIIEeCTBEHHO TOJIE3HBIX Pe3yIbTaTOB,
IPUMEHSTEH UHXXEHEPHBIE MTOXO/Ibl B PEIICHAN MIOCTaBJICHHBIX 3a71ad.

AkTyaabHOCTb. JIOCTATOYHBIM yPOBEHB 00ydYeHHUs] LIKOJBHUKOB II0 XUMHH
BKIOYAeT B Cebs 3HAHHMS B KAYECTBEHHOM, TaK M KOJMHYECTBEHHOM AaHAJH3C.
OGyuarommecss 8-10 KIIACCOB  OJDKHBI o0namaTh 3HAHUSIMU W HaBBIKAMH
TIpOBE/IEHNs KAa4eCTBEHHOTO  aHanus3a. KauecTBeHHBIM aHaJA3 IO3BOJACT
pa3IIYUTh MOHEL, CTIOCOOHEIE COCYILECTBOBATE coBMecTHO B pactBope. Crapiine
xmaccel (10 xmacc), Ha 0ase MONYYeHHBIX 3HaHWi O KAueCTBEHHOM aHallu3e, U
WHBIX TOJNYYeHHBIX DaHee 3HAHUK IIpH obydeHHH B IIKOJE, MOTy4aT HaBBIKH
IPOBeIEH¥s] KOJTMIECTBEHHOTO aHaIN3a. KonuuecTBEeHHBINM aHAIU3 [TO3BOJIET NATh
KOJMUECTBEHHYIO XapaKTEPUCTHKY M3ydaeMOMYy pacTBOpY, OLCHHB coJiepyKaHue
BelecTBa B OIPEIENeHHBIX eIUHHIAX (TpaMMBbl, MOJIB/JI, MHKpPOTPaMMBbI, MOJIb,
r/mn). Takum oOpasoM, IOILydeHUS 6a30BBIX 3HAHUM IO 3TUM pasjiesiaM aHajli3a
03BONUT GoOlee TIPaMOTHO IIPOBOJMTH aHANM3, COBEPIICHCTBOBATL CBOIO
IIOJITOTOBKY .

[legaroruyeckasi Iiejieco00pa3sHOCTb. 3aHUMAICH 110 NAaHHOH IporpaMMme,
obydaroruecs JOJDKHBI TOTyIHuTh 6a30BbIe 3HAHUS M YMEHUS B MEPEUMCIICHHBIX
067IaCTSIX, YMETh TIAHAPOBATh U Pealli30BbIBATE KOHKPETHDIC WCCIIEI0BATENBCKIE
J IpUKJIaTHbIe 3329y, IOHUMATh POJIb HAyTHbIX JICCIIeJOBAHW B COBPEMEHHOM
mupe. [IpakTHuecKue HAaBBIKHA paboTsl OOydaroIuecss MOTYT IONydUTH Ha
Pa3IMYHBIX BUAX COBPEMEHHOTO 1a6OPATOPHOTO CTEKJIA B 000PYIOBAHIL.

AjpecaT mporpamMMbl: 00y9JaiomHecs 12-15 ner. (7-10 xmacc)
O0béM peanu3aliii NPOrpaMMBblL: 360 akageMUYECKUX YacoB.
®opma 00yueHHsI: OIHASL

@opMBbI OpraHH3aNMH 3aHATHH

1. JJaGoparopHbIe pabOTBL.

2. TIpakTrueckue paboTHL.

3. Jlexuuu.

4. CaMocTosTenbpHas paboTa, CaMOIIOArOTOBKA.

5. CeMuHAapHI.

1.2. Ilesb 1 322494 NPOrpaMMbl

Ilens MpOrpaMMbi: OCBOSHHE CHCTEMBI sHaHUM O (QyHIaMEHTAIIbHBIX
3aKOHAX, XUMHH, HEOOXOIMMBIX I TOHHMAHIA Hay4yHOM KapTHHBI MHP3;
OBNAleHUe YMEHUSIMH XapaKTepu3oBaTh BEHIECTBa, MaTephaibl ¥ XUMHYIECKHE
peaKiuy; [POBOJMTH PAcHeThl MO XUMUTECKUM GopMynamM U YypaBHEHHIM;
OCYIIECTBIATH TIOUCK XUMHIUYECKOW MHPOpMALK B ONCHUBATH €€ IIOCTOBEPHOCTE;
OPHMEHTHPOBATECS W PUHUAMATH PEIICHHS B pOGIEMHBIX CUTYaIHAX; BBIIOHATD
naGopaTopHble  OKCIIEPHMEHTHI,  PasBUTHE [IO3HABATEIBHBIX  HMHTEPECOB,
WHTEJJIEKTYallbHBIX ¥ TBOPYCCKHX criocobHOCTE B TIpolecce H3yHCHHA



XUMUYECKOM HayKd H €€ BKIaga B TeXHUUYECKH TPOrpecc; CIOXKHBIX H
TIPOTUBOPEYHBBIX ITyTeH Pa3BUTHUS unel, Teopuil ¥ KOHIIEIIIUH COBpPEMEHHOU
XMMWH, BOCIHTAaHHE YOEXIEHHOCTH B TOM, YTO XUMUA - MOIITHBI MHCTPYMEHT
BO3/EHCTBASL HA OKPYXKAIOUIyl0 Cpeay, W UyBCTBa OTBETCTBCHHOCTH 32
IpEMeHeHHe MOy YeHHEIX 3HAaHWH ¥ YMEHHH; MPUMEHEHHE IOy HCHHbIX 3HAHUW U
yMeHH#l misi Ge3omacHOH paboTBI ¢ BEIECTBAMU B naboparopuy, OBITY U Ha
TIPOM3BOJICTBE; pEIIeHWs IPaKTHIeCKHX 3alad B [IOBCETHEBHOU JKM3HH;
TIpeLyTpeXk/IeHIs SBIEHNH, HAHOCIIIMX BPE/ 3A0POBLIO HEJI0BCKA H OKpY’Karolen
cpere; IPOBEIEHUS HCCIENOBATEIBCKHUX paboT; CO3HATENBEHOTO  BBIOOpA
npodeccuu, CBI3aHHOH ¢ XUMHUEH.

3ajaun MporpaMmabi:
IIpeamerHbIe:
s c(hOPMUPOBATHIIOHATHE O POJIM SCTECTBEHHBIX HAYK M HAYIHBIX HCCIIeIOBaHUH B
COBPEMEHHOM MHDE;
° HAyYHThH IPAKTUIECKMM HABBIKAMKA4EeCTBEHHOIO U KOJTHIECTBEHHOTO aHau3a B
COBPEMEHHOM XUMHIECKOMN J1a00paTOpHH.
MeTanpeaMeTHbIE:
s HAYYUTHOCHOBAM HCCIIEI0BATENIBCKOM IEATENBHOCTH,
* pa3BHUTh KOMMYHUKATHBHbIE KOMIETEHTHOCTH B OOIIIEHNH U COTPYIHUYECTBE CO
CBEPCTHWKaMU M B3POCIBIMU B IPOIECce 06pa3oBaTeNbHON U COPEBHOBATEIBHOH
JesITeIbHOCTH.
JInuHOCTHBIE:
e chopMUPOBATH MOTHBAIHIO K ONTUMITAAIHOM, HAYUYHOH JeSITeIIbHOCTH,
o c(OPMHPOBATE MOJNIOKHUTETBHBINA HMHDK TACIUTIIAHBI.

1.3. YueOHBIN MJIaH

1. 3HaKOMCTBO C XHMHYECKOU
nabopaTopHei: TpaBUia
paboTHI, TEXHHUKA
©e30MacHOCTH, nepBas
MeTUITIHCKAs IIOMOIIIb.
JIaGopaTopHOEe

000pyHOBaHME.

PeniTunr

2. OcHOBBI 001IIeN XUMUHU
- TIOHSITHAE O BEIIECTBE
- OCHOBHBIE 3aKOHBI XUMUHU
- CTpOEHHE aToMa .
-  IEePUOJUYECKHH 3aKOH JINGE
MeHsneneeBa
- XuMHI4ecKas CBI3b

PeirTunr




- arperaTHoc COCTOSHHE BEIIECTB

3. PacTBOpBI.
- ompeieNieHye, KIaccuuKanim
- CIIOCOOBI BBIPAXKECHHUS
KOHIIEHTpaIui
- TepPMOIMHAMHUKA PACTBOPEHI
- KOJUTUTaTHBHBIE CBOMCTBA
- Teopus 9IIEKTPONTUTHIECKON
IUCCOITHALUH, CTETICHb 1%}
KOHCTaHTa JUCCOLHAINI
- momstHe 00  aKTHUBHOH
KOHIIEHTPALIMH
- Teopus  IPOTEOTUTHIECKUX
paBHOBECHH ¥ IIPOLECCOB
- aBTOMPOTOJN3 BOJIBI
- pH, pOH, nHAUKATOPEI
- moHsTHE 0 Oy(epHBIX pacTBOPax
- paBHOBecUe MEX/y PacCTBOPOM 1
0CaIKOM MajI0pacTBOPHUMOTO
3JIEKTPOJIATA
- pacTBOPUMOCTB:  OCHOBHBIC
[IOHSITHS U pacuer
- THApOJU3: CTEIIeHb ¥ KOHCTaHTa
TUAPOJH3a, YIIPaBIeHUEe
- OCHOBBI TUTPUMETPUIECKOTO
METO/1a aHaJIM3a

PeiTuHr

4. OKUCIUTEIBHO-

BOCCTAHOBHUTEIHHBIC

: OBPHPOHGCCH PefiTuHT
- OCHOBBI 3JICKTPOXUMUHU

- 3JIEKTPOJIN3

5. KoMmJiekcHBIE COeTUHECHUS Peitunr
6. TepMoavHAMUKA PeiiTuHT
7. Kunetuka PefiTuHr
8. XuMusi SJIEMEHTOB PeliTuHT
9. OCHOBBI OPraHUYIECKOM XUMUH

-  yuenne 00  OPraHUIECKHX

coenunennit bytieposa BB
- Kaccu(UKaIHs

- HOMEHKJIarypa

- U30MepHUs




- IOJTy4EHHE, CBOCTBA,
[IpUMEHEHHE yTIeBONOPOIOB

- MOJIy4€eHHE, CBONCTBA,
TIpUMEHEHNE
KHUCIIOPOICOAEePKAIINX
OPraHUYECKUX COEIMHEHUH

- MOJlyYeHHe, CBOMCTBA,
MIpUMEHEHNE a30TCoepKallyX
OPraHUYeCKHUX COEeNUHEHUH

- CTpOCHME U CBOMCTBA YITIEBOJOB,
0eJKoB, YKAPOB
(TpUAIMIITTIULIEPUIBI, ~ CTEPOUJIBI,
TEpPIIEHBI)

10. OcHOBBI TUTPUMETPHUU. PeituHr

11 Beemenne B OIAMIIHMAAHYIO
XUMUIO. PelnieHue 3aadq.

PetiTunr

UTOIoO:

1.4. Coaep:xanue nporpaMmbl

Tema 1 (12 akageMHYecKHX 4acoB, 2 3aHSTH:H).3HAKOMCTBO C XUMHUECKOH
nabopaTtopueii: IpaBmia pabOTHI, TEXHHKA 6e30macHOCTH, TepBasd MeIUIUHCKAs
rioMmornb. JlaGoparopHOoe 000pyIOBaHKE.

Teopus: Llenb, 3aauud W pe3ynbTaThl IOArOTOBKH B PermonanbHOM IIEHTPE
BEISIBIICHHS, TONIEPKKHA W Ppa3BUTUS CIOCOOHOCTEH M TAaNaHTOB Yy meted u
MOJNOIEKH. 3HAKOMCTBO ¢ oOydarommumucs. IIpaBuna paboTBl M TEXHUKA
6e30MAaCHOCTH B XMMEUeckod saboparopun. ACCOPTUMEHT nabopaTopHOI
nocyznsl. CriekTp 060pyI0BaHuUs 1a00PaTOPHH. [naxupopanue 3ausaTHi. Pazbop 1
IpEMeHeHue 1abopaTopHOH [OoCY bl B HHCTPYMEHTAPHL.

ITpakTuka:

1. Ilpasuna THh B nabopaTopHy. WcxonHblii ypOBeHb 3HAHHW [0 XMUMHUHU H
MaTeMaTHUKe.
TuTtpuMeTprUUecKUi aHaU3 10 3a[IaHKIO Nlejiarora
CunTe3 BEILIECTB 0 3aJaHuI0 Iiefarora
KauecTBeHHBIN aHaIN3 IPEIOKEHHBIX PACTBOPOB HEM3BECTHBIX BEIICCTB
ATTecTanys MpakTUIECKUX HaBBIKOB (MHHK-ONIMIIKAAIA)

el ak t

Tema 2 (36 akaieMH4YeCKHX 4aca, 6 3auATHii). OCHOBBI O0IIIEH XUMHUH.
Teopus: Llems, 3amauud ¥ Pe3yNbTAThI [OJATOTOBKA B PervoHanbHOM LEHTPE
BBLISBIICHUS, IOMICPKKA M Pa3sBUTHA criocoGHOCTEl ¥ TalaHTOB y HAETed H




MOJIOJIEXH. 3HAKOMCTBO ¢ oOydaromumucs. lIpasuna paboTEl U TEXHHKA
6e30MaCHOCTH B XWMHUECKOM JabopaTopuu. ACCOPTUMEHT 1abopaTopHOH
nocysl. CekTp 000pyA0BaHHsA naGoparopun. [ naHupoBaHUe 3aHATHH. Paz6op u
pEMeHeHue J1abopaTopHON MOCYIbl ¥ HHCTPYMEHTAPHA. OsnafeHre TEXHUKaMH
paGoTEl ¢ abopaTOpHOH MOCYHNOH H obopymoBanueM. [loHaTue O BEIIECTBE,
OCHOBHBEIE 3aKOHBI XHMHH, CTPOGHHE aToMa, IepHOIMYECKUil 3aKOH JL.
MenzeneeBa, XUMUYecKast CBA3b, arperaTHOe COCTOAHUE BCILECTB.

[Tpaktuka:
1. Beomnoe 3amstue. Ilpasuna TH B maboparopuu. Hcxonabiii ypOBEHD
3HAHUH 10 XUMUU U MaTEMAaTHUKE
2. XuMmus ¥ MareMaTuka. IIpocTtelnmue MaTeMaTHYECKHE BBITHCICHMA.
ITpubnKeHHbIe 3HAUeHus. Perenue 3a1a4
JIP "JlaGopaTopHas mocya 1 obopymoanue. Teopus u mpakTukKa"
JIP "TlepexpucTaiiin3anys BEMECTB"
JIP Nel. OcHOBHBIE KJIaCChl HEOPraHMYECKHUX BEIICCTB.
JIP Ne2. VcraHoBieHne GopMyIbl KpECTAILIOIHAPATa.
JIP Neo 36. CunaTe3 HEOpraHMYECKUX BEIIECTB.
ATTecTanys IpakTHIECKUX HaBBIKOB I10 naboparopHoii nocyzne u Th
KOHTpOJh CaMOCTOSITENIbHOH paboTHI (KCP) mo pabote ¢ mabopaTopHO#
TIoCy IOl ¥ 000pyIOBaHKEM (PEILICHNE case-3ajanuionline)

e oo 1 Oy b e 0

Tema 3 (48 akaeMHUeCKHX 9aCOB, 8 3aHATHI). PacTBOPEL.

Teopus: pactBopbl. Kiaccuukaiy pacTBOPOB. Tuccorpanusi. DIeKTPOJIUTHL.
Crioco6bl BEIPaXKEHHS KOHIIEHTPAIME PACTBOPOB (MaccoBas MOIA, MOJIBHOCTE,
HOPMAIbHOCTb, TUTP, MOJSPHOCTE). OJKBHBAIIECHT xumudecknii. pH. I'maponus.
TutpuMeTpus. THUIPaHT, TUTPYeMBIH pacTBOP. Broperka, mnumeTrka Mopa.
HMuaaukaTopsl. CrangapTusaius TATpAHTA. ITpuemsl TUTPOBAHMS.
KomuuecTBeHHBIN aHaNn3 GU3NKO-XUMHUIECKUM METOJIOM (crieKTpoGOTOMETPHS).

IIpakruka:
1. JIP "PactBOpHL IIpUrorosieHrue pacTBOPOB 3aaHHOM KOHILIEHTPaIU»
2. JIP «IlpurorosieHue OyGhepHBIX paCTBOPOB»
3. JIP «Omnpenenenne pH pacTBOpoB C TIOMOIIBIO HHIMKATOPOB 151
MHCTPYMEHTAIBHBEIM METOJIOM»
JIP « 'upponms»
JIP «MeTopl CTaHIapTU3AHU TUTPAHTA»
JIP "TIpsiMast alKaauMeTpus"
JIP "TIpsiMasi anuAuMeTpus”
JIP «3aMecTUTENbHAs alMIUMETPUDY
. JIP «O0OpaTHas HOZOMETPHU»
10.JIP «KoMIIeKCOHOMETPH
11.JIP "TlepMaHTaHATOMETPHS -

000 N oL A

Tema 4 (24 axkaaeMH4YeCKHX 4acCoB, 4 zapaTus). OKUCIUTEIIBHO-
BOCCTAHOBUTEIbHBIE IIPOIECCHI




Teopusi: SIEKTPOXUMHUS: ONPENESIECHUES, THIIBI SNIEKTPOJIOB, MX XapaKTepUCTHKA,
raBLBAHHUECKHI DIIEMEHT: OIpefieNieHne, CTPOCHHUE, THIIBL, yPaBHEHNE HepHcra,
DJIC, 37eKTpOIHBIN TOTCHIMAT.

ITpakTuka:
1. JIP «OKHMCITUTEIHbHO-BOCCTAHOBUTENIBHBIE PEaKIUI»
2. JIP Ne 17 Dnektpoius3
3. JIP Ne 16 I'anpBaHHUYECKHE IIEMEHTEL.
4. JIP Ne 18 Koppo3us METaJlIOB.

Tema 5 (24 akageMHIECKHX 4acoB, 4 sausaTHs). KoOMIIIEeKCHBIE COCTUHECHHUS.
Teopust: ompezneneHHe KOMIIJIEKCHBIX coemuHEeHul, Teopus KOOpIWHAIMOHHBIX
coequHenuii BepHepa, KlacCHQuUKaIUM, METOABL [OJydYeHrs, CBOWCTBA,
KOJMUEeCTBEHHAs XapaKTEepUCTHKa: KOHCTaHTa yCTOWYMBOCTH M KOHCTaHTa
HECTOMKOCTH.
ITpaxTuka:

1. JIP «IlomyueHue U CBOMCTBA KOMILTIEKCHBIX COeqUHEHUN»

2. JIP « CuaTe3 aMMOHUHHOXPOMOBBIX KBAaCIIOB

Tema 6 (24 axaeMHIECKHX YACOB, 4 3aHATHA). TepMOoaHaMUKa

Teopust::  TepMOAHWHAMUKA, QYHKIMM ~ COCTOSHMS ~ CHCTEMbI, ~ OHTAIbINL,
TEpMOXMMHUUECKOE yPaBHEHHUE, TETIOBOM (M GEKT peaKiuy, TPeyroabHUK T'ecca,
3axoH ['ecca ¥ clIe[CTBHUs U3 HETO.

IIpaxTuka:
1. JIP "TeruoBoii a3ddekT peakuun" (pacTBOPEHHE, HeWTpas3aLus).
2. JIP "TeruioTa pacTBOpeHus" (MarHui B KucnoTe)"

Tema 7 (24 akaeMHUeCKHX 4acoB, 4 3anaTus). Knnernka

Teopusi: MOHATHE O KUHETHKE. Kraccubukanys peakiui B KMHETHKE. CxopocTh
peaknuu U (aKToOphl Ha HEE BIMSIOLIKEC. Vpapuenue Bant-I'opda 1 Appenuyca.
DHeprus akTuBaluM. KaTamusaTop. ITopsmok peakuu | CIIOCOOBI ~ €T0
onpezenenus. Kunetnueckue ypaBHEHUA IS 0, 1 u 2 MOpsAIKOB PEAKLIHH.

[TpaxTuka:
1. JIP "KuneTvka. BiusHre KOHIEHTPAallMU Ha CKOPOCTh peakiun'.
2. JIP "Kunetuka. BausHue TeMnepaTypbl Ha CKOPOCTh peaxiun'.
3. JIP « CMerieHne XUMUYECKOTO PAaBHOBECH
4. JIP «OnpeneneHue MOPsSaKa peakinm?»

Tema 8 (60 akaeMUIECKHX YACOB, 10 3ausTHi). XUMHUS 2JIEMEHTOB

Teopus: obImias XapaKTePUCTHKa JJIEMEHTOB, CTPOCHHE, XUMUYECKHE CBOMCTBA,
ypaBHEHMs] BAXXHEHITX PEaKii. Ananuridgeckas XuUMUd U ee 3a1aud. OCHOBBL
KagecTBEHHOro aHanm3a. |IpUHIMIBI IIPOBEICHMU. Ananutrdeckuit  3QdexT



peaKuu, BUIBI. Katuous! u aHnonsl. KauecTBEHHEBIE peaknuu. prnnm KaTHuOHOB
1 aHHOHOB. KauecTBEHHEBIN aHAIU3 ra30B

IIpakTuka:

JIP.Ne 30 Xumus s — DIIEMEHTOB.

JIP Ne 22 YKecTkOCTBH BOIBI.

JIP "Xumust p-37eMEHTOB"

JIP Ne 29 Bop, alltOMUAHUT.

JIP Ne 26 Cepa u ee CBOMCTBa

JIP Ne 25 T"asioreHsl

JIP "Xwumus d-anemeHTOB"

JIP Ne 6 OmnpeneneHue IIOTHOCTA MeTalljla.

. JIP Ne 19 BaaumMoeiicTBIE METAIIOB ¢ KACIOTaMH, IeloYaMu, BOJOH.
10.JIP Ne 31 Xpowm u ero CoeTMHEHNU.

11.JIP Ne32 Maprasel ¥ ero COeIUHEeHMS.

12.JIP Ne 33 JKenes3o, k00abT, HUKEINb.

13.JIP.Ne 34 Menp u cepedpo.

14.JIP Ne 35 IluHk, KaAMuU#, PTYTh.

15.JIP Ne 28 XumMudecKue dJIeMEeHTHI 14-i TPYIIIIEL.

16.JIP Ne 27 XuMmudecKue 3eMeHTHI 1 5-i IpyIIbL.

17.JIP "KadecTBeHHbIH aHATN3. AHATHTAYECKHE TPYIIIBI KaTHoHOB I-1I1"
18.JIP "KauecTBeHHBIH aHaM3. AHATHTHIECKUE Py sl kKaTnonos [V-VII"
19.JIP "KauecTReHHBIN aHATH3. AHATNTHIECKHE IPYyIIE aHHOHOB I-IIT"
20.JIP "KauecTBenHsli ananu3. OnpeneneHre aHMOHOB U KaTUOHOB"

kel o= fom B o 88 B e

Tema 9 (30 akaeMHYeCKHX YACOB, 5 3aHATHH). OCHOBEI OpraHNYEeCKOM XUMUH.

Teopus: ydeHue 00 OpraHHYCCKUX coenuuenuit bytneposa. Kiaccmpukanys,
HOMEHKJIATypa, HW30MEpHs OpraHW4eCKUX BCIICCTB. [TonmyueHne, CBOMCTBA,
TIpEMEHeHHe YIIEeBOJOPOIOB  (aJKaHOB, AaJNKEHOB, alKaTHMCHOB, aJIKWHOB,
apoMaTHdecKux  yriaesojoponos).  Ilomyuenwe, CBOMCTBa, NPUMEHCHHE
KHCIIOPOJCOAEPIKAIMX ~ OPraHUIeCKuX coequHeHuM (CMUPTOB, aNbIECTUNOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX H CJIOXHBIX s¢upos). Ilomyuenue,
CBOIiCTBa, NPUMEHEHUE a30TCOMAEPIKAINX OPraHUIeCKUX coeMHeHn (aMHHOB,
aMHIIOB, HHUTPUIIOB, HUTpocoemuHeHui). CTpoeHHe W CBOMCTBa YIJIEBOJOB,
0eJIKOB, )XUPOB (TPUALMIIIIHUIIEPUIOB, CTEPOHUIOB, TEPIICHOB).

[IpakTHKa:

JIP «CBoiicTBa aIKaHOBY»

JIP «CBoiicTBa aJIKEHOB»

JIP «CBoticTBa aJIKagueHOB

JIP «CBoiicTBa aJKUHOB)»

JIP «CBoHiCTBa apOMaTHIECKIX BOSAUHCHHUI

JIP «CBO#CTBA OIHOATOMHBIX, MHOTOQTOMHBIX ¥ apOMAaTHYECKIX CIIAPTOBY
JIP «CBoiicTBa anbIECTHI0B U KETOHOBY

. JIP «CgotiicTBa KapOOHOBBIX KHACIIOT

oot lien Bt ol



9. JIP «CBoiicTBa IPOCTHIX U CIOXKHBIX 3(QUPOB»

10.JIP «CBoiicTBa aMHHOB

11.JIP «CBoiicTBa aMHHOKHACIOT»

12.JIP «CBoiicTBa MOHOCAXapUJIOB, IUCAXAPUIOB, IIOJIACAXapUIOB)
13.JIP «CBoiicTBa TpralmIriuepuaos. [lonydenue MbLia»

14.JIP «CBolicTBa KapaTUHOUIOB, TEPIIEHOB ¥ TEPTICHOUAOBY

Tema 10 (54 akaneMHuecKHX Yaca, 9 3aHATHiA). TUTPIMETPHA.

Teopusi: CriocoObl BEIpaXKEHHWsI KOHIEHTPALlMKH pPacTBOPOB (MaccoBas IO,
MOJISUTHHOCTD, HOPMAIBHOCTH, THTP, MOISPHOCTB). OKBHBAlEHT XUMHAYECKUH.
Turpumerpusi. THTpaHT, TUTPYyeMBIdl pacTBOD. broperka, mmmeTka Mopa.
NHpuKaTopEL. CrangapTusaius TUTPaHTA. ITpuemst TUTPOBAHUSL.
KonuuecTBeHHBIN aHan3 GU3UKO-XUMHIECKAM METOIOM (crieKTpO(OTOMETPHS).

IMpaxTuka:

JIP "TIpuroToBieHHE PACTBOPOB 3a]aHHOM KOHIIEHTpaluu".
Cemunap "Turpumerpus". I[P " AJIKQIMMETPHSI, allUIUMETPHUs " .
JIP "TIpsimast ajiKauMeTpus" .

JIP "OGpatHas alKaluMeTpHs .

JIP "IIpsiMasi mepMaHraHaTOMETpHs".

JIP "IpsiMast moJoMeTpus" .

JIP "OGpartHasi HoJoMeTpHs".

St e

Tema 11 (24 axameMuyecKHx uaca, 4 3aHATHs). BBeleHre B OJIUMIIMAJTHYIO
XUMHIO

Teopusi: Permenne 3a1a4 MyHUAIIUIATBHOTO yPOBHA.

[IpaxTuka:
1. Xumus s-3meMmerToB 1 u 2 rpyni. Perenne oTMMIIMaaHbIX 3a4a1
7. Xumus d-snementoB 3, 4 u 5 rpymm - Sc, Ti, V. Pemenue onuMIHaaHbIX

3am1a4

3. Xumus d-snementoB 6 u 7 rpymm - Cr, Mo, Mn. Pemienue OIAMITHAIHBIX
3a/ad

4. Xumus d-snementos 8, 9 u 10 rpymm - Fe, Co, Ni. Pemierne onuMmuagHbX
3amad

5 Xumus d-smementos 11 u 12 rpymn - Cu, Zn, Au, Ag, Hg. Pemenne
ONTMMITHAIHBIX 38124

6. Xummsi p-onementos 13 u 14 rpymms - B, Al. Pemrenue OIMMIINATHBIX
3a1a4

7. Xumus p-dnemeHToB 15, 16 w 17 rpynimsl - N P, O, S, As, Se, rajoreHsl.
Cuntes. Pellenre onuMIIMaaIHbIX 3a1a4

8. ATrecTanys IpaKTUIECKUX HABBIKOB (MMHU-OTAMITHA/IA)



1.5. [lnanupyembie pe3yabTaThbl
K xonIy o0yueHus obyuaromniuecs Oy1yT 3HaTh, YMETh, IIOJIYYaT Pa3BUTHE YMEHHH
U JIMYHOCTHBIX Ka4eCTB:
IMpeaveTHbIE:
- IOHUMAEeT 3HaUeHNe XUMHHU B )KU3HU YEJIOBEKA
-3HaeT TEXHUKY 0e30I1aCHOCTH B XUMUIECKOH 1abopaTopuu;
-yMeeT HCIONB30BaTh COBPEMEHHBIE IPHOOPH B 000pyNOBAHME B XHMHYIECKOH
naboparopuy;
- cGOpMHpOBaH HaBHIK pacdeTOB U IPUIOTOBIEHHS DPAaCTBOPOB M HAaBECKH,
pa30aBiieHrEeM KOHIICHTPUPOBAHHOIO PacTBOPA,
- HAyYUTCS MPOBOJIUTH KAUECTBEHHBIN 1 KOJIMYECTBEHHEIN aHaJI|3 BEIIECTBA,;

MeTanpeamMeTHbI€:

- MOXKET CPOPMYTUPOBATE TUIIOTE3Y, LIETb, 3a1a49H, KOHEYHBIN pe3ybTaT;

- yMeeT IUIaHUpoBaTh paboTy M 00pabaTeiBaTh pe3ylbTaT, WHTEPIPETHUPOBATh
IIOJTy9eHHBIE PE3yIIbTaThL;

- yMeeT paboTath B IpyIllie, B l1ape IIpH IPOBEJICHMH aHaIu3a,

- yMeeT aHaIW3HpPOBaTh MPUYUHEI ycliexa/Heycllexa Hay4YHOH esTeNbHOCTH U
CIIOCOOHOCTH KOHCTPYKTHUBHO I€WCTBOBATh JAXKE B CUTYyallUsIX HEYCIIeXa;

JIMYHOCTHBIE:

- MOTHBHPOBAH Ha y4acTHe B KOHKypCax Hay4HO-MCCIIEJOBATENbCKIX MPOCKTOB U
OnuMnuanax pa3IudHOTO YPOBHS;

- PeryjlspHO IIOCEINAeT 3aHSTHs, MPOSBILET HHTEPEC K HCCIENOBATENBCKOM
JEeSITENILHOCTH 3a PaMKaMU ITPOrpaMMBl;

- OyIyT JEMOHCTPUPOBATH CIIOCOOHOCTH PabOTaTh B IPYIIIE, KOJIICKTUBE;

- Pa3BUTHE U COBEPIIIEHCTBOBAHIE ITO3HABATENIFHBIX CIIOCOOHOCTEH.

2. KoMIuiekc opranu3anHoHHO — NeJarorui4eckux ycjaoBui
2.1. YcioBus peau3aluy NporpaMMbl

MaTtepuajibHO-TeXHHYeCKoe ofecnevyeHne:

. O6opynoBaHKE — COTIIACHO OCHAIICHHIOXUMHUYECKOH nabopaTopru
Meroaudeckoe obecrieueHHeE:

 PazmaTouHble MaTepHaIb.

HudopmanmoHHoe obecriedeHue:

« MeToquueckoe IIocobue s Mearora

* Buneoypoku

2.2. @opmMbl NpeacTaB/IeHHs Pe3yibTATOB
OCHOBHBIMH BHIAMH OTCIEXHBAHMS pE3YyJIbTATOB YCBOGHHS yd4eOHOTO
MaTepuajia SBISeTCsS 0(pOpMIIEHHE IIPOTOKOIA 3aHATH.
WTOroBeIi KOHTPOJIE MPOBOJUTCS B KOHIE OOydYeHUs], IO pe3yibTaTaM
aTTeCcTalliy MPaKTHYeCKUX HaBBIKOB. Llenb IpOBeACHUs — ONPENEICHUE YPOBH
YCBOEHUS IPOTrPaMMBI KaXKIBIM yJIallAMCsL.



IIpuemMbl 4 MeTOAbI OPraHU3ALUHN 3AHATHI.

MeTo1bI OpraHu3aIuy U OCYyIEeCTBICHUS 3aHATHH

1. IlepiienTUBHBINA aKIEHT:

a) CII0BECHBIE METOIBI (pacckas, becena, HHCTPYKTax);

0) HarIAAHBIE METO/BI (IEMOHCTPALIUK My JIbTUMEIUHHBIX IPe3eHTalul);

B) IPaKTUYECKUE METOABI (YIIPaKHEHHUS, 3a1a4H).

2. 'HOCTUYEeCKUH acIEKT:

a) WUTIOCTPATUBHO- OOBSACHUTENBHBIE METOBI;

0) penpoayKTUBHBIE METOMBL,

B) mIpoOJieMHBbIE MeTOHBI (METOABI IIPOOJIEMHOIO H3JI0KEHHS) [aeTcs 4YacTb
rOTOBOTO 3HAHUS;

T) 9BpUCTHYECKHE (YaCTUIHO-TIONCKOBBIE) C BO3MOXHOCTBIO BBIOOpA BAPHUAHTOB,;
1) MCCIIeTOBATEIbCKUE — YUaITUeCcs CaMU OTKPBIBAIOT M UCCIEAYIOT 3HAHUS.

3. Jloruyueckuii aceKT:

a) MHIYKTUBHBIE METOBI, e AyKTUBHBIE METO/IbI, IPOLYKTUBHBINH;

0) KOHKpeTHble M aOCTpaKkTHble METOJbl, CHHTE3 U aHallu3, CpPaBHEHHE,
00ob61ieHne, abcTparupoBaHue, KiacCUpUKalus, CUCTEeMaTH3alMs, T.€. METOIBI
KaK MBICITHTENbHBIE ONEpallUU.

4. YpaBieHYECKUN aCIIeKT:

a) MeTOJIBI YueOHO# paboThI O PyKOBOJACTBOM YUYUTEIS;

0) METOIBI CAMOCTOSITSIFHON yueOHOUM paboThl ydalIuXCsl.

MeTobl CTHMYJIHPOBAHUS H MOTHBALIHH JAeATEIbHOCTH

1. MeTonpl CTHMYIMpOBaHWS MOTHBA HHTepeca K 3aHATHSIM: IeiMuUKaimus
o0pa3oBaTebHOrO Ipoliecca, CIOKETHAas HIpoBas COCTaBIIoONas Kypca,
IMO3HaBaTEIbHBIC 3a/1a4M, yIeOHbIE TUCKYCCHUH.

2. MeTosl CTUMYJIHPOBAHISI MOTHBOB JI0JIra, CO3HATEIBLHOCTH, OTBETCTBEHHOCTH,
HACTOMYMBOCTH: yOeXXIeHune, TpeboBaHuEe, IPAyYeHUE, YIIPAXKHEHNE, ITOOIIPEHNE.

3. CniucoK HCTOYHHKOB
OcHoBHas JuTepaTypa
1. I'punByn H. Xumus snementoB: B 2 1. T. 1 / H. I'punBya, A. DpHimo; mep. ¢
aHTI. 5-e |3J., UCIp., 2IeKTpoH. M.: JlaGopartopus 3HaHui#, 2021. 664c. (JIydrmwmi
3apy6exnsiii yue6uuk). Cucrem. TpeGoBanuss: Adobe Reader XI; skpan 10".3arm.
C TUTYJ. 9KpaHa. TeKcT: 3JIeKTPOHHBIH.
2. I'punByn H. Xumus snementon: B 2 T. T. 2 / H. I'punBya, A. DpHIio; nep. ¢
aHTI. 5-e U3J., UCIp., 2JIeKTpoH. M.: JlaGopartopus 3HaHu#, 2021. 684c. (JIyurumii
3apybexHbIi yuebuuk). Cuctem. Tpe6oBanus: Adobe Reader XI; skpan 10".3aru.
C TUTYJI. 5KpaHa. TeKCT: dIIeKTPOHHBIM.
3. Ilpoxoposa [I'.B. KauecTBeHHBI XHMUYECKHH aHAIM3: TMPaKTHUKYM [UId
mKoIsHUKOB. ITox pen. nmpod. T.H. Illexosuosoit. M.: M1V, 2006. 33c.
4. Heopranmueckas xumus: B 3 T. / ITox pen. I0. 1. Tperesaxosa. T. 1: @usuxo-
XUMHYECKHe OCHOBBI HEOPTaHM4eCKON XuMmuu: Y4eOHWK I CTyA. BHICHL y4eO.
sagenenuit / M.E.Tamm, FO.JI, Tpetssxos, — M.: V3narensckuil menTp «Axa-
nemusy, 2004, — 240 c.



5. Heopranmueckas xumus: B 3 T / Tlom pen. FO.J. Tperpsaxosa. T. 2:
XUMUSHEIIEPEXOJHBIX IeMEHTOB: YUeOHHK JJid CTy[. BBICHL y4e0. 3aBeneHuH /
A.A. Jposmos, B.IL.310MaHOB, HMazo, ®M.CoupumonoB. — M.
V3naTenbCKuil IIEHTP KAKaIeMUD), 2004. — 368 c.

6. Heoprauuueckas xumus: B 3 T. / IO pen. }O.JI. TpetpsixoBa. T. 3: Xummus
nepexoIHbIX deMeHToB. K. 1: yueOHUK [ist CTy/(. BBICIIL yue0. 3aBeneHuil / A.A.
Ipo3nos, B.IL.3momMaHOB, I''H. Mazo, ®.M.CnupuioHOB. — M.:3naTenbCKui
neHTp «Axagemusi», 2007. — 352 c.

7. Heoprauudeckass XuMusi: B 3 T. / IOX pexn. FO. 1. TpetpsikoBa. T. 3: Xumusd
mepexoaHbX dneMeHToB. KH. 2: y4eOHHMK i CTy/. BBICIL yueb. 3aBeleHUI
/A.A.Ipo310B, B.I1.310MaHOB, I"'.H.Maszso, @ .M.CrnupugoHOB. —
M.:U3narenbCcKuii enTp «Axkagemus», 2007. — 400 c.

8. Memepsixos H.B., Crapeix C.A.CropaBoIHMKOIMMIIMATHAKA. Xumus
snemenToB. — M: OO0 «JIyu», 2021. — 183 c.

9. Keprocexk A.K., Tamyre W.E. AnanuTudeckas XuMui i Oy myImmx
npoBm30poB. YacTs 1. YuebHoe mocodue oz pe. A.N. Kebenrsepa. — BureOck,
BI'MY, 2003. —-362 c.

JlonoJHUTEJbLHAS JUTEPATypa

1. Karupos, A.I'. JlaGopaTopHbiii NPAKTHKYM TIO o0leli W HeopraHW4eCKOu
XUMHAH: METOIUYECKHe yKa3aHus B 7 9acTaX. — 3-e¢ m3n. / A.I. Karupos, [J.A.
Kamammukosa. — Tomck, 2020.

2. XKypuansl cMeH Cupuyc - http://www.chem.msu.ru/rus/sirius/library.html




I_lnarﬂocanecmaﬂ KapTa
KoHTpOJII OCBOCHHUS KaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHaJIn3a

[Tpunoxenue 1

®MO pebenxa, ypoBeHb 00y IeHHs

Kputepuii OLICHKH

bann

KauecTrenHbii | KonudyecTBEHHBIHN

aHaJIn3

aHaliu3

Teopemuueckoe 0bocHoganue 3a0anHua (Hanucanue Xumu4ecKux ¢opmyn,
ypasHeHuii peakyut, 102UKu npogedeHusn) — MbIC/ICHHbLU IKCNEPUMEH

IIpHCyTCTBYIOT BCE TpeOyeMBIe 5
3JIEMEHTHI OTBETA

Bornee 50% BepHBIX 3JICMEHTOB 3
Bonee 50% BepHBIX 3JIEMEHTOB 1
OTBeT He J1aH 0

ToozomogKa Heobxodumoii 1a60pamoprol nocyosl 01 IKChepuUMeHma

ITpaBHIIbHEIN BEIOOP MOCYABI C 5
060CHOBaHHEM HEOOXOIUMOCTH

He 6oinee 2x ommO0K 3
Boree 2x ommbOK 1

Texnuxka 6e30nacHoCmy npu npogedeHuu IKCnep UMeHma

Cobmonenue Th

5

Hecobmonenue Th

0

Ogpopmnenue pe3yibmamoe IKCnepuUMenmad, 00pabomka OGHHBIX U

npebcma(meuue KOHEYHO020 pe3ylibmana

[IpuCyTCTBYIOT BCE TpeOyeMBble 5
3IIEMEHTBI OTBETA

Bonee 50% BepHBIX 2JIEMEHTOB 3
Menee 50% BepHBIX 3JIEMEHTOB 1
OTBeT He J1aH 0

UTOL'O (maxcumym - no 20 6annos
3a kadicOwlll 610 AHANU3Q)

Oco0oe MHEeHHE

Ilegaror / /
Tlenaror / /
Ilenaror / /

<« 20 T




