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1. KoMTjieKe 0CHORHBIX XapaKTepUCTHK MpOoTpaMMbl.

1.1. Hosicnurennuas 3anucka

]Iilﬂ[]llBJ'IEIIIIOCTb nporpamMmbi: CCTCCTBCHHOHAYYHAA, NMpEAHA3HAYeHa JNA JOTTOJIHHTENLHOTO H3YUCHHA
KU ML

ITporpamma paspaboTara B cOOTBETCTBUY CO CleAyIOUTAMI HOPMATHBHBIMHU JIOKYMEHTAMMU:

- MeaepanbHbiM 3aK0HOM 0T 29.12.2021 1. Ne273-®3 «O6 o6pazoanuu B PO» .
- Upukazom Munucrepctsa npocpemenus Poccuiickoit ®eneparmin - 0109.11.2018 1. Nel96 «06
yTsepikaerin  Ilopsaka opraAmsalMuy M OCYIIECTBIEHMA 0Opa3oBaTeNbHON  NEATENBHOCTH  TIO
JOMOTHUTENBHBIM 0011e00pa30BaATEIILHBIM TPOTPAMMAMY

- Incemom MuuncTepeTBa oGpasoBanis U Hayku Poccmiickoil @emepamuu oT 18.11.2015 Ne09-3242 o
HAMpaBIeHNH «MeTomHYecKIX pEKOMeHalHH no [IPOEKTHPOBAHKIO TOTOIHUTENEHRIX
00e0bpa3oBaTeIBHBIX TPOTPAMM

ARTyanbHOCTL  miporpammel. [lporpamma  «O3apauenHas  XUMHS»  UMeeT  NPOPECcCHOHANBHYH)
HAMPABAEHHOCTh, YUYEHHKy, H30paBIICMY XHUMMHYECKYIO CIENMaNbHOCTh, OHAa IIOMOXKET OBJANeTh B
COBCPIICHCTBE HCOOXOMMMBIMU IIPHEMAMH YMCTBCHHOH ICATCIBHOCTH, Pa3BMTE TBOPYECKOE MEILLTEHNMC,
BaxHbIM KOMIIOHEHTOM 3TOT0 pOLECca SBIACTCS YMCHHE PEIaTh XMMHUIECKUE 3a/a4M, TaK KaK OHO Bcerna
CBA3aHO ¢ Donee CIMKHON MBICIMTCIFHON NeATeNbHOCTHI0. (I TeX, KTO CMOKET OBJIAJIETh COJEPHKAHUEM
J@HHOM MporpamMMel, pelleHne 3a1a4 He OyAeT BhI3bIBATH 0COOLIX TpyaHocTel. JIpollece pelenus cTaner
YBIEKATEIBHBIM W OYIeT HPMHOCUTL YJOBIETBOpPEHME, MOTOOHOE TOMY, KOTOPOE IONYHarT IH0OHUTENH
pasTanibIBalus KPOCCBOPIOB. YMCHHC PCIUATh 3a[avH pa3BUBacTCsa B rpolecce 00yueHus, U pasBUTh 10
YMEHHC MOKHO TONLKO OJHMM IIYTEM — [IOCTOSIHHO, CUCTEMAaTHYCCKH PCIIaTh 3aa4u.

C momomso iporpaMme! «O3aiadeHHas XUMKs) HKOIBHHK TPHOOPETET U 3aKPENHT NPAKTUUECKHE HABBIKA
B padore ¢ BELWeCTBAMM, BBINOMHAS PA3JMHHOIO YPOBHS CIOKHOCTH IPAKTHUCCKME 3amanus. B CRI3M ¢
ATIM [AHHYIO [1porpamMmy 110 (opMe colepkaHWs M MpoLecca IENaroruuecKOd MEeATCIBHOCTH MOMHO
OTHCCTH K MHTEFPHPORAHHOMY BHJLY, T.K. OHA OOLETWHAET B LIENoe 00JaCcTH OCHOBHOI'O M JONOTTHUTENBHOIO
obpasoBaHus. -

HoBu3na. 3a OCHOBY MPOrpannbl Gba BRIGpaHa aBTOpCKas MPOrpaMma JTOTOTHHTENBHROTO 06pasoBanus 8-
9 knaccel «O3anaueHHast XHMHS)

OtiuuHTeLHBIC 0CODEHHOCTI.

Tpe/araenetit  kype HOCWT obywaolumil. pasBWRAROMMI W COUMANLHBIH  XapaxkTCp, MO3BOJACT
OpHCHTHPORATLCA Ha BBIGOP Byyicii npodieccit Bpaya, TCHETHKa, BGromora, skomnora.

Anpecar. TTporpamma paspadorasa Ans ydaumuxcs 8-9 kraccos, KOTHUECTRO meTei B Tpynne — 9 YenoBeK.
Bospact sieTeil, yuacTByIoniiux B peanu3aluny 1annor 06pa3osaTesbHON MPOTPAMMET: 14-16 ner.

Ieparoriueckas Ueseco06pa3sHocTs 00YCIOBIEH TEM, YTO LIKOTBHUKAM MPEAOCTaBIIACTCA BO3MOXKHOCTB
NOMOJIHATE 3HAHNA, I[pl‘lOGpCCTH 1 3aI{DCi'II-ITb HABRIKH pCUICHHH TCOPQTH'—]ECKHX H, 4TO OCUGCHHO BAWKHO,
HPAKTHUECKMX 3a1a' 110 XHMIIL. Pelrenne 3anay 3aHNMAET B XHMIATECKOM 06pa3oBaHny BAKHOE MECTO, TaK
KaK 5TO OMHH M3 BaKHERITNX [IpUeMOB 00yueHus, TTOCPEICTBOM KOTOPOTO obecrieynsaercs donee rayboxoe
H 1LOMIIOE yCBOGIME yUCOHOT0 MaTepraia 110 XUMUH .

B rpymuisl 1-ro i 2-ro rofa 00y4eHH MOTYT Habupatbest AeTH U3 8—9-X KIacCoB.

Pesnn 3anaTuii: | gac B Hemeiio, 36 4acoB B rof, 3aHATHS 10 40 MUHYT.

1.2. Oenr n 3aaauu MporpaMmel

TBOPTECKOTO MOTEHIMANA nereli wa ocHoBre (opMHpOBAaLNA

_]_lL‘.J]b: Pa3BUTHE HHTSJNICKTYallbHOro H
(6] TeOpCTH‘-IeCKHX H TIPAKTHYECKHX 3a0a4 B

ONEpALJIOHHEIX CMOCOGOB YMCTBEHIBIX NEHCTBHH MO PELICHH!
0BIIaCTH XUMHH.



Jaagu:

obyuarowme:

COBCPIICHCTBORBATL 3HAHMI YHaIINXCcd O THIax PaCHCTHBIX 381849 H alllOpHTMax HX PCIICHMA;

[]}O PMHPOBAaHME NPAKTHYECKOTO  YMCHUA IIpn  pEIIECHHH SKCIIEPUMCHTANBHEIX  3aJay  HAa
Paclo3ZHABAHHE BEUICCTR;

noraTopeHHe 3AKPCIUICHUC OCHOBHBIX MOHATHH, 3aKOHOB, TEOpHi, a Takoke HAYYHEIX (akToB,
00PA3YIOLINX XUMHITECKYIO HAyKY;

CORCPIIEHCTBORATDL YMCHIMA peIlaTh 3anaun HHTETrPHPOBAHHOTO THIIA,

PaA3BHBAIOIINE:

PAsBUBATL JIOTHYECKOC MBIIINIEHHE YYAaMMXCA TIPH PElICHHH 3a1ad ¢  HECTAHIAPTHBIMH
(popMynHpoBKaMu;

Pa3sBUBATE CAMOCTOATCIABHOCTE, YMEHHC IIPCOI0JIEBATh TPYITHOCTH B YUCHHH,

pPa3BHBATH HDElK_TT-‘I'-I{:‘CI'\'HC YMGHHFF y‘iaLL[HXCH II})H BRITIOIOHEHHAH H[JaI{TI’I‘—leCKH'X .'BKCHEI')HMCHTHJIBHHX
3a1a4;

PA3BHBATE HABLIKM CAMOCTOATENLHOH PADOTHI H y4eOHO-KOMMYHHKATHBHBIE YMEHUS.

BOCIIHTATCIIBHBIC

® CO37aBaThk MCUATOTHYCCKWX CHTYALWH YCHEIWHOCTH Ui MOBBIIICHUS CODCTBEHHOW CAMOOLICHKM H
CTaTyca yuaullxcs B ra3ax CBCPCTHHKOB, TICAArOrOB M POJIUTEIIENH;
°* (hOPMHPOBATE MO3HABATENBHEIC CLIOCOGHOCTCH B COOTRCTCTBHY C IOrHKON Pa3BUTUS XMMHYCCKOMH
HayKu,
® COACHCTBOBAThH B LPOPOPHEHTALMH IIKOILLIHKOB,
1.3. Copepanue nporpaMmabl
YUYEBHO-TEMATUUYECKWH TUTAH
Nen/m HaummcHoBanue pasjena, TeMbl O01wui o0LeM B yacax | dopma ar-
Beero | Teop | IIpaxr | recraumnn/
ust HKA KONTPOJIsSt
1 200 obyuenun
I BroaHoe 3ansTHe. ' 1 1
3agayun H3 CTAKAHA ¢ PACTBOPOM. 10 3
2-3 Brruncncrie Maccoroi JoMM PACTROPEHHOTO RemecTra B | 2 1 1 COCTARIEHW
pacreope. [TpoueHTHas KOHUEHTpaLHA. A 3124 mo
d-6 PacueTsl, CBA3aHHBIC C MOJAPHOI KOHLEHTpauuen 3 1 2 JaHHOH
7-10 [Tepexo OT OHOTO BHAA KOHLEHTPaUKH K JPYTOMY. 4 ! 3 TEMC;
I Mimnsuayansiias KoHCyIhTarus I 1
3aKOHLI MPHPOALI B MHPE XHMHH 15 3 12
[2-13 | TpeHaxep pacueros 110 (POPMYIIC BCIICCTRA. 2 ! 1 Obcyxnenn
14 ! BpIUCIEH e OTHOWEHUI Mace 3JICMEHTOB B BEIIICCTBE 1 I e ' dﬂ l"C.f-
[5 ' Onpenenerne MacCoBOH JOIM XHMHYECKOIO 3JICMEHTA B | 1 1 puTMa  COC-
| RelecTBe TaBIIEHUA
16 "PacyeT Macchl 3JEMEHTa MO M3BECTHOI Macce BEmecTsa, | | 1 Salldl T
COAEIKALLEro JAHHbIH 3JIEMEHT ﬂa““_o“
|7-18 | BeruicaeHHe Macchl BENIECTBA 110 MACCE BIIEMEHTA B HEM 2 2 Til;{s;m )
19 Bbruiicien e KOTIUECTBA BEICCTRA [0 eT0 Macce 1 : ﬁnumnnane
20 PacueT Macchl 110 H3BCCTHOMY KOTTMUECTBY BEIIECTBA 1 . S5 R
21-23 | Pacuer npocTefimeil (opMyibl BEIECTBA MO MACCOBBIM 3 I 2 —
I JOTLAM BJIFE-MCI'ITOB L COCIHHEHHN 1 3 T
24-26 | Pacyer unicma 9acTHil IO ero Macce, MO KOJNHYECTBY | 3 2 s
ReirecTea WK nNo 0DLEMY. g
| OsapaucHubie razm.. 8 2 6 |




__37-28 _Onpenenenne 0THOCHTENBION TIOTHOCTH Fa3a 2 1 | 1 COCTABIIEHH
2 - Bernicneniic oTHOCHTENBHOH MOIEKYNAPHOH Macchl 10 | | | 1 g 3ala4 Ha
| €O OTHOCHTENBHON TIOTHOCTH JaHHYIO
30 OnpeneneHie Macchl ra3oo0pa3Horo BellecTBa IO ero | 1 1 TEMY;
0bbvemy. MonsipHelii o0seM razor yuactHe B
31 BrmHcenenne o6meMa razoo0pasHoro BelllecTBa Io ero | | 1 ONMUMIIHALE
MACCe, N0 KOIHYECTBY BELIECTRA TI0 XUMUU,
32-33 | Onpeznenentie (hOPMYIBI BEMIECTBA TT0 MACCOBEIM JOTAM | 2 1 l
ANEMEHTOB i OTHOCUTENEHOH INIOTHOCTH Tasa
34 | MupuBuoyanbsHas KOHCYThTALLs | 1 Konukypchi
35-36 | MIToroRoe 3aHsTHe 2 2 «O3amaus
Apyraxn,
«MHTemnex
TYaJbHbIH
- Mapahony.
Uroro 3a 1 roa ofyqenns 36 9 27
Nen/n | Hanmenoeanme pasjena, TeMbl O0umii 06bem B wacax | Gopma ar-
! Becero | Teop | IIpakt | Tecraumm/
| Lk HKA KOUTPOJIS
2 200 obyyenusn
| Broanoe 3anaTue. 1 1
Osajavennnbie HeopraHH4YecKHe BelecTBA. 20 7! 13
2-3 Beruncnenie macesl (KoTHUYCCTRA BelllecTBA) [POMYKTOB | 2 1 1 CamocTosTe
peakuuu no macce (KOMMUECTBY BCIICCTBA) MCXOIHBIX IbHast
| BeuecTB. e pabota TmoO
4-5 Boriiicnenie  obbema  razoB  no  M3BECTHOH — macce | 2 2 COCTABIEHU
(KOolMuecTpy BelCCTBA) — OJHOTO M3 BCTYMAMIHX B 0 3apad U
PEAKIIHIO WK TTONYUAKIIMXCH B Pe3ynbTaTe ¢€ BCUICCTB. odopmiteHn
6-7 Pacuer 00BEMHDLIX OTHOLUEHWK Ia30B M0 XHMHUECKHM | 2 1 1 10 WX Ha
VpPaBHEHHSIM KapTodKax
8 PacyeTsl o TEPMOXUMUYECKIM YPaBHEHUSIM 1 1 At
0-11 Pacdersl 110 XMMHYECKHM YPABHEHHSIM, €CTM OJHO W3 |3 I 2 ACITOJTE-
PeArHpyIoLUNX BEWECTB B H30BITKE SOBAHEA. Ha
12-13 | Onpencnenne mMaccoBoif umu oObeMHOH NoNmW BeIXoAa | 2 1 1 ypoKax
[POAYKTA. XHMUH.
14-15 | Beiunciaenie macchl M obbemMa MpoayKTa peaknuu 1o | 2 ] 1
H3BECTHOI Macce WIW 0ObeMy MCXOJHOTO BELIECTBA, Moaroroexa
COACPIKALLCIO [IPHMCCH 1 y3acThc B
[ 16-18 HaxoxkacHiue maccel (KOJIMUCCTBA BelljecTBa, 0bbema) | 3 I 2 QUAMITHEIC
HPOAYKTA PEAKLIN 10 HEXOIHOMY BCLIECTBY B PACTBOPE i ’“;’ L L
19-21 | Haxokmenne maccel mpogykra peakumd 1O macee | 3 1 2 Hamacanue
HCXOIHOIO HEOPraHMICCKOro BEeNIECTRA C IIPHMECIMA iﬁ;eﬁapm
NPOBEAEHH
0 HemenH
XUMHH B
ITKOJIE.
B OKHCJINTEND - OH «TpabHTENb» S 2 3
122-23 | Tpumencane MeTona aMekTpoHHoro Oamanmca  and | 2 1 l
| cocTaBnenis ypaBHEHHI OKUCITHTEIEHO-
| BOCCTAHOBHTEJLHEIX PEAKIIH.
24-26 | Tlpunenende MeToja MOTypeakuuii JIsi COCTaBJICHHS 3 ] 2
) ypaBHeH il OKMCIHTETEHO-BOCCTAHOBUTENBHLIX PEAKIIHH.
h OT 0AII0I'0 HCOPTAHNYECKOI'0 BEIIECTRA K IPYTOMY. 5 1 4 Odopmnen
1 27-29 | Haxownenne wmaccsl (KOMMYeCcTBa BelllecTBa, 00bhema) [ 3 1 2 He CTCH0B




| _ | BEUECIBA 110 LEI0UKe HPeBpalleHil ' «Pemm xpoc |
30-31  OcyulecTBlicHUE LENOYKH TIPEBpAIIeN i, peineHue mo | 2 2 CROPI» M3
| e HKCTIepUMelTaNLHLIX 3a0ay KpOCCBOpIO
B, COCTaB-
JIEHHBIX
IETBMH  Ca-
MOCTOSITEND
s _ HO.
ANAJHTHYeCKasl JadopaTopusi. 4 1 3
32-35 | Peiuenude 3aau HAa KAYECTBEHHOE OMPeEJIcIeHHe KaTHOHOB | 4 1 3
| 1 AaHHOHOB HEOPraHHYECKHX BEIIECTB
36 | UToroBoe 3ansiTie 1 1
HToro 3a 2 roj odyqenud 36 11 25

Coaep:xranue
1 200 obyuenus
Bromitoe 3anstie. Teoperuyeckas yacth: 3HAKOMCTBO € NPOTPAMMOH, CTPYKTYPOH U 3a1auaMi 1-ro rona
obyuenin, Onpenenenne pexuma 3andTuii. IIpoBcacHME HHCTPYKTaXa MO TEXHUKC 0e30macHOCTH IpH
PacoTe € XHMHUCCKHMH BeIUCCTBAMM H B KabuHere XMMMH.

3agaun u3 crakana ¢ pacTeopom. OCHOBHbIE NPHHLUIBI OGOPMICHMA 3anad MO XUMHH. MeTtoauka
pellCHUsA 3ajad Ha BBIMHCICHWUS MACCOBOH JOTW DAcTBOPEHHOTO BENICCTEZ B PacTROPE. Bras!
KOHUEHTPALIMIT; IpoueHTHAs U MoJpHas. [lepexon oT OOHOro BiAa KOHUCHTPAMM K OpYyroMy.
Ipaxmuyeckas wacemp: PELUICHUE 33Jlad NO JTaHHOH Teme; NPUTOTOBMICHMC PACTBOPOB € 3aaHHO I
KOHLIC HTP&LLMCEI OYTEM BhUTAPHUBAHMWA, p'd’_’,ﬁalj.HCHHH, ,U,OﬁaBﬂeHHCM [)aCTBO])HMOFO BEIIECCTBA.

3ai0HBI NPHPOALI B MHpe XHMuH. MeTomuka pELIEHWs 3anaq Ha HaXOXICHUE OTHOCHTEJILHOH
MONICKYJISPHOIT MACCHT, HA BHIIHCIEHNE OTHOMEHUH MAce SNeMeHTOB B BEIIECTBE, HA ONPELETICHUS
MACCOBOH JI0JTM X MMIYECKOrO 3TIEMENTA B BELIECTBE, Ha HAXOXKACHIC KONATECTBA BELLECTRA 110 ET0 MAcce v
HaoGOpOT, HA  BRIBEAEHME IpocTeiimicii (GopMylbl BEMICCTBA MO MacCOBBIM  AONAM INEMEHTOB B
COEMMHCHMI, HA PACHET HiC/a CTPYKTYPHBIX €JIHHHIL TT0 MAcCe, KONMHECTRY BEINECTBA HITH o0BEMY.
ﬁ"pm(mutﬁeu::caﬂ Yaeils, PCLICTTHE THTIOBLIX 340aU Ha JAHHYIO TEMY, O(bopM}TE:HL-Ie 3a1ag, Oﬁcy‘&\‘;J,CHHC
paIOHANBIEIX CTIOCO00B PEIICHHS,

OsajiaueiHbie ra3zbl. McTOaHKA PENiCHMS 3a/ad Ha OMpeleNneHne OTHOCHTEITHHOM TUIOTHOCTH Trasa M
HAXOKIEHHME MO Heil OTHOCHTENBHON MOJCKYISIPHON MaccChL. Momsprbiii 06beM rasos. HopmambHeIC
yeaosis. [IPHHLMTIGG PELICHUS 384 Ha: ONPELCICHAT MACCHI ra3006pasHOro BEIIECTRBA MO €ro 00BeMy,
P HOPMANTBHBIX YCIOBHAX. BBIYMCIEHNE obbema ra3000pazHOro BEIIECTBA T0 €TO  KONMGCCTRY,
orpeaesieae GopMynbl BEINECTBA MO MACCOBBIM AOMAM IICMEHTOB 1 OTHOCHTEIILHON TIIOTHOCTH T'a3a.
TMpaxnuueckas  4acnio.  HAXOKAEHHE I oOCyKIeHHE PanAOHATBHBIX criocoboB  peleHus  3a7ad.
CocTapieHNe 3afay 0o TeMam 1-ro rojia ofyueHns o ux 3aiiira.

HMrorosoc 3anaTie. Q0o01weHne MaTepuana. O6cysKaeRne H MOIBEICHUE HTOTOB KOHKYPCOE.

2 c00 odyuenun
Broanoe jalsTHE. 3UAKOMCTBO C NpPOTPaMMOI, CTpyKTypoil H 3amadamiy 2-ro roja obydeHHs.
OnpenencHic pekima sausiTiil. JTpoBeleHHe MHCTPYKTaXKa 110 TeXHHKE He3011acOCTH [IPH pa69're c
NVMITUCCKHMH BEICCTBAMU 1 B KaOWHETE XMMHH. [TopTopenne H3y9EHHbIX paHee MCTOMNOB, coocoboB H
HPUEMOB PELICHUS 3aJa4.

O3a,(aueHHBIC 1COPIAHNYECKHE BEWECTBa. (3a1aTH Ha M3BBITOK OJHOrO W3 BEIIECTB, BBIXO[ MPOAYKTA,
rnpuMecd W pacTROPeI). Meronuka peierus 3aiat Ho xuMugecknM ypasHeHusM. HaxoiciCHHC Macchl



(KoJivvecTBa BeLIeCTBA, 06T_>CMEI} IIPOAYKTOR PEAKIHH 10 Macce (KOHH‘-IBCTBY BEIECTRA, 061:E:M}/) HCXOOHBIX
BEIOECTHR. 3aKkoH 00bLeMIIbIX OTHOUICHWH TA30B H [IpUMECHEHHUC €ro IpH PEUIeHHM 3a0a4. TEpMOXHMH‘IGCKHB
YPABHEHHMA H THIIBI 3aJIaY 110 HHM. H'EIXOH{,HCHHC MACCEHI IIPOAYKTOR PEaKUIMH, €CIIH HU3BECTHRI MACCHI IBYX
HCXOOHLIX BENICCTB (38;1&'—][/] Ha HBGBTTOK). OHpCHSHGHHe MaccoBOH HIH 00beMHOH DOIH BBIX0A I[IpOOYKTa.
Haxoxmenne macesl uad o0wema OPpOAYKTOB PEAKOHH TIO H3IBECTHOH Macce HIIH OGBCMY HCXOOHOTO
BCIICCTBA, COICPIKANICTO IIPHMECH. HaXO){\'ﬂ,eHHC MacCChI (KOJIHLICCTBa BCIICCTRA, OGBCMEL) OPOIaYKTA
PEAKLIIH MO HEXOTHOMY BEIIECTBY, HAXOJSITIIEMYCST B PACTROPE.

}Tpm{m-emem\-'fm qacms.” PEIEHUC 3aa49 110 JaHHBLIM TEMdAM; COCTABICHUE alllOpHUTMa PCIICHHA 3THX THITOB

3d/1a4, CAMOCTOATCILHAA pa60m Mo COCTaBIICHHKY 3ada49 H OLIJO]JMHCHH}O HX Ha KapToyrax [HlAd
HCTTOJIB30BAHHA Ha YPOKaX XITMHIHM.

OrueanTeNb - on «rpadurtenby. PaccTaHoBka KO3()DHIHEHTOR B PEAKIHAX C yHACTHEM HEOPraHMYIECKHX
REILCCTR METOQAMH 3IEKTPOHIIOro banaHcd W Ioaypeakiinii.

Hparxmuyeckass wacmp: 0TpabDOTKAa HABBIKOB II0 PACCTAHOBKE KOB(DMMULUUEHTOB B OKHCIHTENbHO-
BOCCTAHOBHTENBHBIX PEAKIIHAX C YIaCTHEM HECOPTAHWUECKUX BEIIECTB.

O7 0AHOT0 HECOPraHWYECKOTO BellecTRBA K APYroMy. OCHOBHbBIC KITACCHl HEOPTaHMYCCKUX COEAMHEHHH U
HX XMMHYECKHC CBONCTBA, criocobsl nonydcHus, Crnocobel nepexojia OT OAHOIO Kimacca K Ipyromy c
IMOMOLIBRY PA3IHYHBIN XHUMHYCCKHX _pealcuuii. MCTO,H,HKR pemeuuﬂ 3a1a4 C HCIOOIR30BAHMUEM «LETIOUKH
TIPCBPALLICH ITH ».

}:'?JGJ‘{.TH.'HIE{’,CK{!H HOACHL! pt‘LLIGHlIB 3aJa9 Ha «ICITOUKI llp@Bp‘:lTl];CHHﬁ)) H HAXOMKACHHE MACChI (KOJII/I‘-]GCTBEI.
BeuecTsa, 00beMa) BEILeCTB.

Anaantuueckas jaaGoparopusi. KauccTBCHHblE Peakliy HA KAaTHOHBI BOJOPOAA, aMMOHM, ccpebpa,
NUTHA., Kas, natprs, Kaneius, oapus, mexn(Il), wenesa(ILI), amromunns. Ka4yecTREeHHBIC peaklmy Ha
AHIOHE!; XTOPHA-HOH, Cynb(aT-uoH, HATpat-uow, (Gocdar-1uou, cymbQu-uoH, kapboHaT-noH, XPOMAT-HOH,
THIPOKCHA-MOL. TIpasuia TCXHHKY 0e300acHOCTH IpK paboTe ¢ XUMHIECKMMHU BELECTRAMM 1 IIPU paboTe B
Ka0uueTe XUMU,

lpakmuveckas wacms! pelieHMe 3KCICPUMEHTATBHBIX 3a7ad Ha ONPCACNEHUC BCLECTB B PAacTBOPE, C©
MOMOLLBK  KAYCCTRCHHBIX peakudi. Tlogbop 3aHMMATENBHBIX OMBITOB JULT XUMHHYCCKOrO BCHUCPA, HX
orpadoTka. [Tposenenue Beucpa «Y nuBuTenbHas Xumualy u ero anams. CocTarienne cOopHHKa 3aza4 1o
HEOPTAHHYECKOIT XUMIMH.

WUrtorosoe 3ausiTue. OBodinenue marepuana. IloasejicHue HMTOTOB. OBcyxacHne cGopHHKa 3alad 1o
HEOPTaHHIECKOI XUMHI.

Wroroeoe zausarue. [Toupcnenue nToros rojaa. [logseaeHnc HTOrOB 3andTHi 3a 2 Tola.

1.4 Tnanupyembie pe3ybTaThl i (OPMBI HX aTTECTALHH

MMocie 1-oro To/1a 00yUEHNS
3agaun M3 CTAKAHA ¢ PACTBOPOM,
Obyuarouuecst O0AXCIbL 3HATNS!
® O PACTBOPE M €T0 COCTABHBIX HACTAX;
U OCHOBHBIE BB KOHIIGHTPaLHil pacTBOPOB: MPOLICHTHAS u MONApHas,
e OCHOBHBIE IyTH TEpeXona OT OAHOTO BHIA KOHIEHTpalii K JpyroMy, YyMeTe HX
TIPHUMEHSTE B pacueTax;

e QCHOBHbLIE OTpacii MPOH3BOICTEA B HapOOHOM X03HHCTB€, roe OpHUMEHAI0TCH pacHeThbl

Ha pacTBOPLIL

JaKonbl MPUPOLI B MIPE XIIMHIL. .
e OCHOBIILIC 3aKOHLI M TIOHSTHS XHMHH: aTOM, MONEKYIa, OTHOCHTENLHAS aTOMHas Macca,

OTHOCHTEIbHAS  MOJEKynspHas Macca, KOJIWHeCTBO BelleCTRd, MAccoBas J0JA  XHMMHECKOTO
fIeMedHTa B BElECTBe, HOPMAJbHLIC yCIIOBHA, 3dKOH [IOCTOSHCTEA c©OCTaba BEILECTBa, 2AKO0H
ABROTAIPO, UHCNO ABOTAIPO;

Obyuaronjieca 00IICHBL YMENTb!



e YMETh 1IPOM3BOIMTL PACYETHI HA ONpE/C/ieHHe TNIPOLEHTHOM M MOJIAPHON KOHIEHTpalHi
pacTropa:

® yMeTh  OIpeUeNaSTh  MacCOBYK  JOJI0O  DACTBOPEHHOrO  BelIecTsa B PacTBOPE,

® YMETh MPOM3BOANTE PACUETHI C MCTIONBIOBAHHEM OCHOBHBIX 33KOHOB M TIOHATHIA.
O3agayensbie ra3nl,

ObOyuarouuecs 00AX4CHbE 3HAM D!
e 00 0cOOEGHHOCTAX CTPOEHUS ra3000pa3HbIX BEUIECTB;
Otyuarouinecs 00IHCHbL YA b:

o NPOH3BOIHTEL  PACHCTBI  Hi OIIpChaclIcHUuC OTHOCUTENbHOW NJIOTHOCTH F213006I3331101'0
BerecTya, onpeaenns KOTOPYHO BLIYHCITHTH OTHOCHTEJILHYIO MOJIEKYIAPHYIO Maccy
raszooopasHoro BEIIECTBA,

e BHMUCAATE Maccy ra3oo0pasHOro BemiecTBa MO €ro  00BeMy, MPH  HOPMAIBHBIX
YCIOBHSIX, G MCI0IL30BAaHUEM MOTISIPHOTO o0Bpema razoB " Ha000pOT;

e ONpeleNsITR MOJEKYIspHble (OPMYMbl BEMIECIB TIO  MACCOBBIM  JIOISM  XMMHHCCKHMX
3IJCMEHTOB M OTHOCHTEThHOH MI0THOCTH Ta30B,

® COCTABIIATE 3aTaYH MO JAHHBIM TEMaM;

IMocme 2-oro rojia 00y4eH s
O3aja4yelHBIC HEOPTraHHYCCKUE BeliecTBA.
Obyuarouuecst JoTNCHBE 3HAIND.!
. 0 XMMHYECKHX peaxiysx, ux BUIAX;
o OCIHOBHBIC UPHHIMMLL PCIICHMS 337aY O XMMHUECKUM YPaBHEHHAM, HCMOMbLIYS 3laHid
TICPBOIO 1073 00yUeH I, :
OfOvuaionecst 00JCHbL YAIemb:
e fejaTh BBMUCICHHA [0 XUMHYCCKMM YPABHCHMAM HA HAXOXKICHHC MACCHI (KonHuecTRa)
NpOJIyKTOB DEAKLMH 10 Macce (KONWYECTBY) BCTYNAKWHUX B PCAKIHIO BEILECTB U HA0DOPOT;
o pcmiaTh 3ajaud MO0 XMMHUSCKMM yPABHEHMAM, B KOTOPBIX yY4acTBYIOT ra3000pasHbie
RCILECTRA, ¢ MCMONb30BAHMCM 3aKOHA OOBCMHBIX OTHONICHUH ra3on;
® TIPOM3BOMNTH PACUETHI IO TCPMOXMMUIECKUM YPABHCHHIAM;
e [PUMCHATL METOAWKY PpEWeHus 3amaqy M0  XHMWHECKUM ypaBHEHHAM, €CIu  OJHO
N3 pearnpyroIMX BEWECTB J[AHO B M30BITKe WM HENOCTATKE, Ha BBIXOJ TIPOJYKTAa; ITPHMECH;
pacTBOPSI;
s [POU3BOANTL BhILIE YKA3AHIEIC PacueThl MO  XHMIHECKIM ypABHEHHAM M COCT2BJATh
12.a41, UCTIONLRYS 3HAHKA O CRONCTBAX HCOPraHMYECKHUX BCUICCTE,
ORUCINTEND - 011 «TPadHTeNbY.
Odyuaioueca 00IJICHbL 3HAMb.
¢ 06 OKHUCHITCILHO-BOCCTAHOBUTCILHBIX PEAKIHAX; 00 ORHCITHTCIAX U
BOCCTAHOBUTENNX, OO OKMCIUTEIBHBIX H BOCCTAHOBNTEIBHBIX MPOLECCAX;
Otyuaiowueca 00AICHbL YMens:
e OMPCHEsTH CTEMEIh OKHCIEHHs XUMHUECKUX SIEMCHTOB,
o paccrarnsTh  KOOY(PPUIMEHTB B XHMWICCKHX PEARIMSIX ~ MCTOMAMM  BIIEKTPONHOTO
Gatagea 1 IONYPeaKIuii;
o [PHUMEHSTL [ONYYSHUBIC 3HAHHA B paccTaHoBKe k03P PUIMEHTOB B  OKMCITHTENBHO=
BOCCTAHOBUTE/LHBIX PEAKIIUSX ¢ YHACTHEM HEOPraHUHECKIX BEIICCTE.
O7 0HOT0 HCOPTANUMECKOro BENIeCTBA K APYLOMY:.
OBy u@iouecs Q0INCILLL 31HaANb!
o xiMHUECKHE CBOHCTBA U CIOCOOB!  TTOMYHEHU OCHOBHBIX KIaccoB HeOpraHHICCKHX
COCHHEH I
Ooyuauuecs 00IHCHbL YMEND.

- OCYILEeCTBIATL LIETTOYKY H])&Bpau_leHHF[, C ygacTHEM H_COpl’ElHI»I'—]eCKHX BEILIECTB;
b pemarh I COCTABNATL 3ama4i o [IeN04YKE llpeBpa[LleHH]-l;
e RBbLIUENSTE TJlaBHOE H AHANIH3UPOBATL IpHA OC}"LI[CC'I‘BHGHHH LIEMOYKH UpCBpaILI,EHHH.

Anamnriuueckan gaboparopus.



[_)L_Jjﬂfﬂ‘ HOLUECH OOIDICHBL 3HAM B!

= =
® 11 CODMONATE NIpaBNNa TEXHUKH 0€30IMacHOCTH [IPH PaboTe ¢ XUMHIECKHUMY BEIECTRAMH,
® HMETD TIPEACTABIENHE O KAYECTBEHHBIX PEaKIMAX W UX MPHMEHEHNH,
Obyuwowuecs d0ICHbL YAIENb!
® NPOJENbIBaTh KAUCCTEEHHBIE PCAKIIMK HA OCHOBHBIE KATHOHEI ¥ AHWMOHBI
HEOPTaHMYECKUX REIIECTB;
e ]’lp”MeH}]Tb nOJ'JY(IEHHLTe JHaHHs MPH PEIIICHHH H COCTARIICHHH 3844 HA OTIpEJCIICHHE BCILICCTB B
pacTsope:
¢ BCCTH UCCTICHOBATENRCKYIO paboTy 1Mo OMpeNeneHHI0 XUMHIECKHX BEIECTB.
® 311aTh OCHOBHbLIE CROWMCTRA U CMOCOORI IONYYEHH METAIIIOB,

® YMCThH [IPHMEHATE [IONYYEHHRIE 3HAHMA npu peloIcEHHd 3a/la4 Ha OCHOBHEBIC CBOMCTBa U
CmOCOOLI MOTYYCHUS METATTOB,

® YMCTh COCTABRNATH YPaBHEHHS D3JEKTPONIH34d M PElaTh [0 HEMY paslHuHBIE THIEL 3ajay.
OzajlayeHHBIE HeMETALTLL
Odyuwowieca 00x#CHbL:

¢ 3HATL OCHOBHBIC CBOICTBA HEMETAIUIOR, WX pacrlojoxkeHHe B mcpHomudeckoil Tabnuue,
OCHOBHBLIC ClIOCOGbI I'IO.]'Iy’-]C[iHB-]:

® YMCTh MPHMEIAThL [NOIYUYCHHEIC 3HAHUS TIPH PENICHUH DA3NHYHEIX THIIOB 3a7ad HAa OCHOBHEIC
CBOICTBA HCMCTAJIJIOB U HX COCIWHCHUI;

OcHopHbpIMH oOpMaMH MOJABeJCHUS] MTOTOB H OLCHKH Pe3yasTaToB ofyuyenmus Io kKaxaoi Teme
SIBJISIIOTCSA: KONKYPCHAS 3alllNTa PCIUCHHBIX M COCTaBICHHBIX 3a/1au; CEMMHApPbl, SKCIEPHMEHTANBHBIC
IPAKTHYECKME paboThl B (popMe orTdera O [pojelaHHOH paboTe; yuvactne B ONMMIHMANAX M
HHTCILICKTYaablIbIX Mapa(oHax; CMOTpP 3HaHUH U T.J.

2. Komiuiekc opranmzauioHHo-neAarornecKux ycIoBui
2.1. OueHOUYHBIC MATEPHAJIBI.
[TporpaMModt MPEIYCMOTPEHRI TPH YPOBHS YCBOEHHS yIeOHOr0 MaTepHana.

TTepreiilt ypoBEHH - TOTYCTHMbIH. Yyaliniics MpH BLITIOIHEHWH 3a0aHis OMUPAETCs Ha MOMOLUE reiarora:
HYKTACTCA B A0TMONHNTEILHLIXN [TOACHCHHMAX, IIOMOIIH, TIOOPEHHT I[CﬁCTBliFI.

Bropoii yposenb - cpeinnii. Yuamniics MoxeT paboTaTh CamMOCTOSTENIBHO, ONMPASCh Ha CITOBCCHBIH
I\‘O.\{l\-ICHTHp[-Iﬁ H ,"[Cl\-IOHCT]JEII_I;I']IO neficTeuit  TegaroroM.  BoIIOTHSET paGOTy B COOTBETICTRHUU ¢
110CTARICHHBIM yCIIOBHACM, HIHOrna Hy®aaeTca B JOTMOTHATCIBHBIX TOACHEHHAX CO CTOPOHEI MIEAATOTA.

TpeTiil ypoBelh - BBICOKMIT. YWaluiics CTPaB/seTCs ¢ ITOCTABNEHHBIMH 3aqatkaMi CAMOCTOATCIBHO, HE
HYIIAETCS B AONOTHUTENBHOI TOMOIIM CO CTOPOHBI MCarora, CTapagTes UCIONb30BaTh Ha SAHATHI yiKE
HMEIOUIMCCS 31AHMS M yMEIHS, TROPUECKH MOAXOJIUT K BRITTOIHEHNIO 3a1aHUI.

K]JI'ITG[JHHMH YCTICIIHOIO OCBOCHMA nporpaMMBbl MOXKHO CUHUTATh.

> cTeneln NPoABNeHHs CAMOCTOSTENbHOCTH B paboTax;
e CTCNEHb CIOKNOCTI PaboTsl, ee 00beEM,;
»  CYOLERTHBHASL. OOBEKTIBHAST HOBU3HA BLITOILEHHOI PaboTEI.

2.2. MerogHyecKHe MATCPHAIBI

MeToabl 00yUCHHH: } N
D{pheKTHBHOCTE yueOHO-BOCITUTATENEHOIO TIpOIIceca B 00BenMHCHUH TTPA peaJIHBaHIf‘lJIfl JaHHOH TIPOTPaMMBI
00ECICUYUBACTCS HNCITOTB30BATTHCM CIICAYFOITHX nemaroTHUeCKHX TeXHOIOTIHH, crlocoﬁcTBylonmx
AKTHRH3AUBH ETOL%]-I&BHTBHBHOi'i OeATEIIBHOCTA ob'yqa[omnxcg:

1. JTHIHOCTHO OPHUEHTHPOBAHHLIE,

2 TpyNoBLIE,



3 HCCIeloBaTENLCKOTO (TTpodiieMHOTO) 0OyUeHNU;

ITpe;ryeMoTpena camocToaTenbHAS paboTa 06yqatommxcs, 1 cBo00IH0e caMmoodpa3oBaHue.

Peanusanus AaHHBIX TENArorMyeCKUX TEXHOIOTHH MO3BOJIIET BhIOOp U MCIOIB30BAHHE DPa3HOOOPA3HBIX
METONOR 0DyueHHsI, JOPM OPTaHH3AIMH U NMPOREICHHS 3aHITHH.

And peannzanun JaHHON NPOTPaMMBI HCTIONIB3YIOTCS PA3TUTHBIC MCTOABI 00Y4EHHS.

CriosecHbIe MCTOABI - pacckas, YTEHHE HAY4HOH IMTepaTypsl, becena, AUMANor, KOHCYAbTalHd, O0bACHEHHE,
[ Temon B30OBUHNC 3TON0 METOIA PA3BHBACT MBIILIICHHUE ¥ BHHMAHIC.

Harisaple METOAB! - HCTIONL30BAHHE HATTIAOHEIX MaTepHalloR: thﬂmm, niaakarhbl, hoTorpadpuu, TadIuIsL,
CXEMBI, MOFICTH, BHICOMATEPHAINL]l, HATYPANLHLIE HAMSIHBIE IOCOOHS, HEMOHCTPALMOHHLIE OMBITHL. DTH
METOIBI HTPAOT OOMBILYIO POIL B PEATH3ALMMA MPOTPAMMBbl, TaK KaK HarJIAAHO IO3BOJLAIOT JETAM M3Y4HTh
0OBEKT WM OTACTBHBIN TIpoLEece.

H])aI(TI/I‘-ICC]\'Ht‘, METOOLI — PEIIEHHE TPAKTHYCCKHMX 3a/a4d, TBOPHECKHE CaMOCTOATEIILHLIE |)i:160'1"1£:13
[PasH OOG]JEJBHIJIG HI'PBI, KOHKYPCLl, BUKTOPHHBI, KPpOCCBOPIBL. OTH METOIbI PadsBHBAKOT HHTEPEC K YHCHHIO,
AKTHBH3UPYIOT MO3HABATENLHYIO NEesITelbHOCTh, Pa3BHBas UX MBIIIICHHS, MTPAKTHUCCKHE HABBIKA U YMCHHUA.

DopMbl 3aHSTHI: HHIMBHIyaTbHas ¥ rpymmobas pabota; aHATH3 OUMOOK; CaMOCTOsITENbHAas paboTa;
COPEBHOBAHME, 3AYET, MEKIPEAMETHBIC 3AHATHS, NPAKTHUCCKUE 3AHATHSA, KCHEPUMEHTANbHAS padoTa;
KOUKYPCHI I10 COCTABIEHNEO 33744 PA3HOr0 THIA, KOHKYPCHI I10 3aIIATE COCTABICHHBIX YHaMMUCA 3a/aY.
MeTobl 1 [PHeMbl OPral3aniHH Y9edH0-BOCIHTATEILHOI0 Mpoiecca: 06biACHEHHE; paboTa ¢ KHUIOM;
fecea; ICMOHCTPAUMOHHBIN 110KA3; YITPAXHCHUA; [paKTHUecKas paboTa; PEIICHHE THIIOBBIX 3aia4;
METOAB! — YACTHUIIO-[IOMCKORIN, HCCIEN0BATENbCKUH, 1a00PAaTOPHbL, HHAMBMAYATIBHOIO O0YUCHUS;
COCTABMEIME PA3HOr0 THMNA 3a7aU M KOMMIICKTOBAHKE HX B anb0OM /7S MCIOJIB30BAHUA HA YPOKAX XHMUH;
COCTABNCHHC  XHMHUYECKHX  KPOCCBOPZOB, MOPHIrOTOBIEHHEC PACTBOPOB — BEWICCTB  OMPCACIECHHOK
KOHIEHTPALMH ISt UCIOIB30BAHIS MX Ha IIPAKTHIECKHX Pad0Tax MO XMMHU.

OobpazoBaTeJbHbI¢ AT OTHYECKHE TEXUOJIOTHH

MuauBuayaibioe obyueHue — (popma, MOJENb OpraHusanuu y4yebHOro mpouecca, Ipu KOTOPOH:
yUMTeNs B3AMMOJEIHCTRYET JHMbL C OJHWM YUEHMKOM; OIMH Ydalluifcs B3aUMOJACHCTBYET MHIL CO
cpeactTBamMit 00yueHus (KHWUTH, KOMIBIOTEP U T.1.). I1aRHOE JOCTOMHCTBO MHAUBUIYATIHHOIO 00yueHus —
OHO MO3BOJIAET MONHOCTBIO ANAMTHPORATE COAEP/KaHKE, METOALL U TEMNbl YUeOHOH ACATEILHOCTH pebenka
K ero OCOBEHHOCTAM, CIEIAHTR 33 KaiJBIM Cro jAeHCTRHEM U OTIEpALHEN TPH PCLIEHHH KOHKPETHRIX 3aldt,
CNEAMTR 33 €ro NPOABMKCHUEM OT HE3HAHNS K 3HAHWFO, «BHOCWTL BOBPCMA HeoOXOIUMBIE KOPPEKLUMH B
AEATEIBHOCTE KaK 00yuatomerocs, TaK M y4uTeld, TIPHCIocadniBaTe WX K MOCTOSHHO MEHSIOLIECs, HO
KOHTPOITMPYEMO CHTYAIIHI CO CTOPOHBI YHHUTENS H CO CTOPOHBI yHEHIKA.

- Tex110J0rMsT TPYTITIOROTO  OOYUCHMS [TO3BOILET OKAa3hbBaTh WHIWBUIYAIbHAT TIOMOMIE KaXIOMY
HYKTAIOLEMYCS B Heil YHCHHKY, KaK CO CTOPOHBI Y9IHTENS, TdK I CBOMX toapumei. ITpu aToM 3naHuA
KOHKPETH3HPYIOTCA, TIPHOOPETAOT THOKOCTb, 3aKPEIUIIOTES  MIMEHHO  11pH oObsicHeHTH  cabomy
OJIHOKTTACCHHKY.

- Texiosnoris npobnemuoro ofy4enns Mpeanonaract co3AaHue Mo pyKOBOACTBOM [pPenoaaBaTens
HPOBAEMIBIX CUTYAIHMH H aKTHBHYIO CAMOCTOSTENBHYIO NICATEMRHOCTE yHAIMXCA Mo MX pPa3pCcUIeHHIo, B
pesyMLTaTe YCro M MPOUCXONT TBOPUECKOC OBIIAJCHHC npod)cCCHOHANLHBIMI 3HAHWAMH, HABBIKAMH H
YMEHHSIMIT 1T Pa3BUTHC MBICTHTCITBHBIX COCOOHOCTCH.

= TexHoMoris TUCTAaHIOHHOTO 00YUEHHUS - OCYIIECTBIACTCA C npeobaanaHneM B yueOHOM TIpoLecce
LHCTAHLIIONTILIX  06pA30BATEIBHBIX TEXHONOTUH, (opM, METOINOB H CPCICTE oOyueHus, a TaKke ¢
HCmoabp30BaneM nudopMatif 1 00pa3oBaTenblbiX MACCUBOB CETH MHTepHET.

- TexIIOOrHS HCCIeqOBATeTbCKON NEITEIBHOCTH OCHOBBIBACTCA HA NPEICTABICHUH YHAIlerocH B
PO HCCAeJOBATENs, NPOBOMIINEr0 IKCUEPHMEHTAIBHYIO paboTy, CBA3aHHYIO C TIOMCKOM OTBETOB Ha
pa3Hoo0pasHbe BOIPOCH B 001ACTH MO3HALIT I PA3BATHL.

JugaKTHUCCKHe MaTepHaibl: TaOIMUbL, CXCMbL, cGopHUEM 3amad, TeMaTHYECKHe IPEICHTALI,

BH.IcOMATEPH AL

2.3. Yeaopus peanasauun _
O6opynosanue: 1ludposasn (KOMTIBIOTEPHAS) abopaTopHs (IUJI) Brutrouyarouias B cebs: nporpan-iimqo-
ANTAPATHEI KOMILIEKC, JATHIKOBYO CHCTEMY — KOMIIICKT yue6HOro 060pyA0BaHMS, BIJIFOHAOLIHH 13-
MepIITE/LALIA 610K, HATEp(eiic KOTOPOTO MO3BOIACT oBeceunBaTh ¢BI3b ¢ MEPCOHANbBHBIM KOMIIBIOTCPOM,
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9.

T Ha0OP JMATYUKOB, PErHCTPUPYIOINX 3HAYCHHS PA3IHYHBIX (PH3MUECKUX BENUYMH; HAGOPHl XHMHYECKUX
BEILCCTB MO HEOPraHW4eCKOH M OPTaHiuYecKOl XUMMH, [UId XWMHYECKOTO AaHaiuus3a, XMMHUYECKOE
000pyLOBaHIE W XMMITUECKAS MOCY A,
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