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1. OBHUIAS] XAPAKTEPHUCTHKA PABOYEA IPOTPAMMOBI
OBIUEOBPA30BATEJBLHON U CLIMITIUHDI «XAMU Sy

L.1. Mecro Ancunmine! B cTpykrype 06pazosareinHoil nporpamyer CIIO

O6weobpasoparensHas  AUCUMMMHE «XUMHA»  SBISETCS ofBa3aTeNpHON  YaCThIO
0011e06pa30BaTENBLHOTO LKA 06PazOBaTENLHOIL NpPOrpaMMel B cooTtBeTcTBHH ¢ OI'OC CIIO
o cnenuansHocTH 34.02.01 Cectpunckoe aeno.

TpynocemrocTs ancunrmubl «XumMusa» Ha yrny6neHHoM yporHe coctasisier 144 vaca,
U3 KOTOpLIX 88 uacos — GazoBblii Moayab (7 pa3nenos) u 36 yacos — NPHKAAAHOH MOZYNL (2
paznena),  BKAIOWAIOWMIT  NPAKTHKO-OPHEHTHPOBAHHOE ColepKaHKe,  yCHIIMBaIOLUEe
NPOQUIILHYIO COCTABASIOLLYIO NO cneunansHocty 34.02.01 CecTpunckoe neno.

[Ipuxnagnoit  Moayns BknouaeT asa paspena. Paspen 8 «Xumust B 6RITY
H IPOH3BOACTBEHHOTH OEeATENLHOCTH YeNoBeKay peasuzyeTcs ans BCEX
npodeceuii/cnenuansHoCTell  METOIOM PEIUEHAS KEHCOB, CBA3AHHHX C JKOJOTHYECKOH
G€30MacHOCTBIO # OLEHKOH NOCNEACTBHIt GBLITOROH It [IPOH3BOACTBEHHOH AEATENLHOCTH,
COOTBETCTBYIOUIEH OTpachaM Byayuiei npodeccHOHANLHON AeSTeNbHOCTH 00y4aromnxcs.

1.2, Lenn » nurannpyemble pesyNbTATHI OCBOCHHS MM CIHILIHHLI

1.2.1, Henn u 3apaun MHCUUTLINRNDI

Coneprxanne nporpaMmbl 0611e06pa3oBaTENbHON MHCHHIIHEDL CXHMHAIY HarpariaeHo
Ha NOCTHMEHIE CAEAYIOULHX Ueaeii:
- (bopMHpOBAHHE CHCTEMbl XHMMHUECKHX 3HAHHH KAk BajKHEHimell COCTaBNAIOLIEH
CCTCCTBCHHO-HAYYHOH KapTHHbI MHPa, B OCHOBE KOTOPOH JIEKAT KIIOUEBDIE TIOHSATHSI,
(ynnamMenTabHbIE 3aKOHBI M TEOPHH XUMIH, OCBOGHHE SI3BIKA HAyKH, YCBOCHHE H TIOHHMAaHUe
CYLUHOCTH HOCTYNHBIX 0606mIeHH T MHPOBO33PEHYECKOTO Xapaxrepa, 03HaKOMAGHHE ¢ HCTOpHeil
HX PasBHTHA U CTAHOBICHMS;
= (hopMupoBaHue H pa3sBHTHE NPEACTaBACHMI O HAYUYHBIX METOMAX NO3HAHHA BELIECTB U
XUMHYECKUX peakiiii, HeoOXoauMEIX ANst MPHOOPeTeHns yMeHuil OPHEHTHPOBATBECE B MHpE
BELLUECTB i XHMHYECKUX ABACHHUIH, UMEIOMUX MECTO
B MPHPOAE, B NPAKTHYECKOH I MOBCEAHEBHON KHIHM;
= passuTHE  ymMEHHH H  crnoco0OB  AEATENLHOCTH, CBA3AHHBIX C  HABMIONCHHEM
H OBBACHEHHEM XHMHHCCKOI® IKCHCPUMCIITA, COBMIOACHHEM npasun BesonacHoro obpatiens c
BELIECTBAMH. |

3agavun AMCHHNIHHEDBL
1) C()OPMHPOBATL MOHUMAHUE 3aKOHOMEPHOCTEH TPOTEKAHHS XHUMHYECKHX MPOUECCOB H
ABJIEHUH B OKPYXAIOINEIl Cpene. a Takke MX CBI3b ¢ LENOCTHOI Hay4HOH KapTHHOH Mupa n

RPYTHMH €CTECTBCHHBLIMH HAYKAMI4:



2) PasBUTL YMEHHA COCTABAATL (hOPMYSbl HEOPraHHYECKHX M OPraHIHYECKHX BEIIECTS,
YPABHCHUS XUMHMHECKHX pEAKUMi. OOBLACHATD MX CMEICK, HHTEpIPETHPOBAT: DPE3yNbTATEI
XUMHYECKHX JKCTIEPHMEHTOB,
3) c(pPOpMHPOBATL HABLIKH TPOBEAECHHS TPOCTEHIMX XHMHYECKIX IKCTIEPHMEHTANBHBIX
Hecnenoanmi ¢ cobmoneHnem npasun  Ge30nacHoro ofpalieHHs ¢  BelleCTBAMH
nabopaTopHbIM 000PYIOBAHHEM;
4) Pa3BHTbL YMCHH: HAXONHTh, AHANH3MPOBATH ¥ MCIONB30BATE HHPOPMAIIHIO XHMHYECKOTO
XapaKTepa U3 PAsAHuHBIX HH(OPMALMOHHBIX HCTOYHHKOB, BIUTIOHAS YYEGHYIO JIUTEpaTypy,
Hay'Hble MYONUKALME H HHTEPHET-PECYPCHI;
5) ChOpMHPOBATL  YMEHHSI MPOrHO3UPOBATh TOCAEACTBHS CBOGH NESNTENLHOCTH M
XHMHUECKUX NMPHPOAHLIX, OBITOBBIX 1 MPOH3BOACTBEHHBIX NPOLECCOB, YIHTHIBAL BO3MONKHEIE
SKOJIOTMHECKHE H COUHANBHBIE BOZAEHCTBHS;
6) chopMupoBaTE  NMOHMMaHMME  3HAUMMOCTH  AOCTHXEHHH  XHMHUYECKOl HayKu
0 TEXHONOTHH A/iA PA3BHTHS COLMALHON 1 MPOH3BOACTBEHHON cbep ¢ yMeHueM TIPHBOAHTE
MPUMEPBI UX NPUMEHEHNS B PA3NHUHBIX C(lepax HKU3HU.

1.2.2, Nlnanupyenmble pesyabTaThL! 0CBOCHMUS 001meo0pa3oBaTENLHOI AHCUHIIHHLI B
coorsercreul ¢ GI'OC CIIO u na ocnope ®IOC COO

OcoGoe 3uauenne 06weo6pa3oBaTensHas AUCIMILIAHA  («XUMHES»  HMEET npu
t(hopmupoBanuu 1 paseutn OK 1; OK 2; OK 4; OK 7 u TIK 4.2.

[IpepmeTHble  pesymbTaThl  yueGHOH  AMCHMIUIMHBL, HA  OCHOBAHHM Ilpukasza
Munucrepcrea npocsewends PO Ne371 ot 18.05.2023 «O6 YTBEDIKACHUN (PenepabHOI
obpasoBaTenbHOM Nporpammbl cpefHero o6Lero o6pasoBaris, YCTAHOBIEHE! Ha yrayOnesHoM

YpoBHe,



Kon u
HAHMEHOBaHIHE
GopMIIpyeMbIx
KOMIIETCHIUII

HJ’]RHIII)}’CMI:IC PE3YILTATEI OCBOCHIIA AIICHIINIHHBI

Oomne

Mucunnmgapnsle

OK O1. Beibuparts
crnocolbl peleHus
3ajay

| npodheccHOHANLHOMH
DeATeNBHOCTH
NPUMEHHTENBHO K

- PA3NHYHBIM

. KOHTEKCTaM

Jln4anocTHbIE PE3YJLTATHI JOJKHDI OTPAXRATE B YACTIE;
TPYAOBOro BOCITUTAHIIAL
— TOTOBHOCTL K Tpyly, CCO3HAHHME LEHHOCTH MacTepCTBa.

TpyLonodue;

— TOTOBHOCTb K AKTHRHOM JEeATEeTLHOCTH
TEXHONIOTMYECKOH M CONMAalbHOH  HANpaBjie HHOCTH.
CrocoBHOCTL MHHUHWHPOBATS, TUIAaHKPOBATL H

CaMOCTOSITEJIbHO BBINOIHSTE TAKYIO JeSTE/IbHOCTD:

— HHTEpeC K pammHyHbiM cdepam mpodeccHoHanbHo
IEATESILHOCTH. YMEHHe COBeplIars OCO3HAHHLIH BLIBGOp
Oymymeit npodeccHH U peanu3oBLIBATL COGCTBEHHbBIE
JKU3HEHHBIE MIaHkI;

— TOTOBHOCTh M CHOCOOHOCT: K  0O0pa3oBaHMIO U
caMo0Opa3oBaAHMIO HA IPOTSHKEHHH BCEH JKH3HH.

MeranpeaMeTHble PE3YIbTATHI JOJEKHBI OTPAKATD

Osnagenie YHIBEPCAILHBIMII yaeGHBIMI

NO3NABATENLHBIMI AeiicTBHsIMII:

a) 0a30BLIe JJornyeckiie geiicTBIIS:

—  CaMOCTOATENBHO (OPMYJNHPOBATE H AaKTYaH3HPOBATEH
1po6iiemMy, pacCMaTpHBaTh e BCECTOPOHHE;

— YCTaHaBiMBaTh CYLICCTBEHHBIH IIPH3HAK HIIM OCHOBAHUA
JUIA CpaBHEHHsI, KNIaccHPrrauuu 1 o0obImeHu;

—  ONIPeACHATH LENH AESTENBHOCTH, 3a1aBaTh 1apaMeTpsl H
KPHTEPHH HX JOCTHKEHUS;

— BBUIBISITE  3aKOHOMEPHOCTH
paccMaTpUBaeMBIX ABICHHIX;

H IIPOTHUBOPEYIHA B

Ancuminimnapusie pe3yAbTATHI I JOJBKHbB! 0TPRKATD:
IIP6  01. cdopMHpoBaHHOCT,  MpEeACTABNEHMH: O
XUMHYECKOH COCTABIAIOMEN €CTECTBEHHOHAYYHOH KapTHHEI
MHpa, POJIH XHMHH B I[O3HABHMH SABICHHIT NPHPOJL], B
(OpMHPOBAHHH MBIIICHHS W KYNBTYPH JIHYHOCTH, €€
(YHKUMOHANBHOM  rpaMOTHOCTH.  HeobXxomumol  [uIs
pellleHHs  NPAKTHYECKMX  3ajay M JKOJIOTHYECKH
0060CHOBAHHOTO OTHOMIEHHS! K CBOEMY 3JOPOBBLIO MU
NPHPOAHOI cpene;

I1P6 02. pnanenne cucTeMOil XMMHYECKIX 3HAHUEL, KOTOpas
BKMIIOYACT; OCHOBOIIONAraloluMe TIOHATHA (XUMHYMECKHH
3NEMEHT, ATOM, JNEKTpoHHas obosjouxa aroma, s-, p-, d-
3NMEKTpOHHBle  opbuTamy  aroMoB, HOH, MOJICKYJIA,
BaNeHTHOCTD, NEKTPOOTPHLIATEEHOCTD, CTCHEHB
OKHCHIEHHs, XHMHYECKas CBA3k, MOJb, MOJsipHas Macca,
MOJLIPHBIH 0OBeM, YINepoAHblif ckeller, ()YHKLMOHANbHAS
TpYINg, PajyKal, H3OMEpHs, HM3OMEphl, TOMOIOTHUECKUH
psz, TOMOJIOTH, YIIeBoa0poOsl, KHCJIOPOX- 151
a30TCONEPMAIHE COCOUHEHHA, OMOMOTHYECKM AKTHBHEIE
BEIIECTBA (YIIEBOADL, JKUPHI, OENKH), MOHOMED, [OIHUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJSIDHBIE COEOUHEHHS,
KpPUCTAJUIHYECKAs PeINeTKa, THIIBl XHMHUECKIX peaKIiHii
(OKHCIHTENBEHO-BOCCTAHOBHTENbHEIE, 9K30-1
SHAOTEPMUYECKHE, PEaKLH¥ HOHHOIO oOMEHa), pacTBOp,
IFIEKTPOJIHTE], HEBNEKTPOIMTEL, SAEKTPOSINTHYECKAS
NUCCOLMAIHS, OKHCIHUTENb, BOCCTAHOBUTENL, CKOPOCTD
XHMHIYECKOH peakiiH, XHMHYECKOe PABHOBECHE), TEOPHH U




BHOCHTL KOPPEKTHBEl B JAEATEABHOCTH, OLICHHUBATH
COOTBETCTBHE PE3YJILTATOB LEIAM, OLCHHBATH PHCKH
TOCHEACTBHIL AeSTeNbHOCTH,

pa3BHBaTh KpPEaTWBHOEC MBIIIICHWE IpH pEMEHUH
YKHU3HEHHEIX Npobem.

6) 6a30BbIe HCCIEAOBATENILCKIIE ACTICTBIS:

BNANETh HaBHIKAMH  YueGHO-HCCICAOBATENRCKON M
MpPOEKTHOM AeATEeNLHOCTH, HAaBLIKAMH  pa3peIeHs
ripobnem;

BBLISBAITE NPHYHHHO-CAEACTBEHHbLIC CBS3H a

AKTYaNU3UPOBaTh 3ajady, BLUIBUraTb THIIOTE3Y €¢
pelleHMS, HAXOAWTh ApPryMEHTHI LIS JI0Ka3aTejfhCcTRa
CBOHX YTBEPIKACHHMIL, 3a/1aBaTh [1apaMeTpbl ¥ KPUTEPUH
peleHNs;

AHAIM3UPOBATh NOJYMEHHBIE B XO/I¢ PellleHHs1 3ajJaqy
PE3YNBTATEL, KPHTHYECKH OLICHHBATH HX JOCTOBEPHOCTL.
MPOrHO3HPOBATh H3MEHEHHE B HOBLIN VCIOBHAX;

YMETh TIEPEHOCHTh 3HAHHS B MO3HABATENBHYIO H
NPAKTHUECKYIO 001aCTH XKH3HEAEATENLHOCTH;

yMeTh MHTETPHpPOBATh 3HAHUA M3 Pa3HLIX MPEeIMETHBIX
ofGnacreii;

BEIIBUFaTh HOBBIE HIEH, TNpPeATararb OpHIHHANbLHEIE
TIOAXOLEI H PELICHHI;
Cragurhb  npobraeMel U
aJbTEPHATHUBHEIE PEICHHSL.

3anadm. JOITYCKaIoIuie

3aKOHbl (TEOpHS XHMHYECKOTO CTPOEHMsA OpraHH4YecKHX
pemiecTe AM. bBytneposa, TeopHs 3IEKTPONHTHUECKOI
huccouManuy, nepuoauudeckui saxod M. Mengeneera,
3aKOH COXpaHeHus Maccsl), 32KOHOMEPHOCTH,
CHUMBOJIMYECKMEH A3BIK XHMHY, (aKroMOrHYecKHe CBEOCHHS
O cpoifcTBax, cocTape. poaydeHmH H  Ge3omacHOM
HCIONB30BAHHH BAKHEHILIHX HEOPraHHYEeCKHX 31
OpraHHuYecKux.  peulectB B OBITY M [IPaKkTHYECKOH
JesITeIbHOCTH YEJIOBEKa;

IMP6 03. cdopmMHpOBaHHOCTE  YMEHWH  BLIABMIATEH
XapakTepHBle TNpU3HAKM M B3aUMOCBAZb  M3YUEHHBIX
MOHATHH, TNPHMEHAThL COOTBETICTBYIOHIME MOHATHS [OPH
ONHCAHMH CTIPOEHHS M CBOHCTB HEOPraHH4ecKMX U
OPraHMYecKHX BENICCTB M MX [IPeBpallleHWii: BbLIABAATH

B3aHMOCBA3bL XMMMYECKHX 3HAHHHE C TOHATHAMH U
NpeAcTaBIeHHIM 1 ApYrux €CTECTREHHOHaYHHEIX
NPEeaMETOB;

IP6 04. chopmupoBaHHOCTE YMEHHH MCTNIONL30BATH

HAMMEHOBAHHUS XHMHHECKUX COSHMHEHUH MEXIYHapOUHOro
colo3a  TeopeTHueckod M INpHKIanHOH XHMHH K
TPUBHANBHLIE HA3BalMsl BOKHEHINNX RellecTB (3THIEH,
aueTHIeH, IMUEPHH, (enos, (QopMansierusl, yKCycHas
KHCJIOTA, [JIHLUMH, YIapHBI ra3, yrieKuclpld ras, aMmMmHak,
rameHas H3BECTh, HeralleHas H3BECTb, IMHTLEBAs coda U
Opyrux), cocTaBiaTh (OPMYJILI  HEOPraHHYecKuX H
OpraHWYecKHX BelecTB, YPARHEHMS XHMUYECKHX pearilui,
OOBACHATE MX  CMBICN; IIOATBEPMHATH  XapakTepHEIE
XHUMHUYECKHE CBOMCTBA  BELIECTB  COOTBETCTBYIOLIMMH
IKCTIEPUMEHTaMH M 3afHCAMH YpaBHEHHH XHMMHYECKHX
peakumii;
IIP6 05. chopMHpoBaHHOCT, YMEHHH YCTaHaBRNUBAThL
NpUHAMIEKHOCTE  M3YYCHHBIX  HEOPraHHYECKHX  H
OpraHM4YecKMX BEINECTB K OIpEleNICHHBIM KjaccaM H
rpynnaM COEJHHEHHI, XapaKTepH30oBarh HX COCTaB H




BKHEHINME CBOHCTBA; OIPEAeNATh BHOBI XHMWYECKHUX
CBsi3ei (xoBaneHTHas, HOHHA, MeTaIHgecKasn,
BOJOPOLHAsA), THIThl KPHCTAIMYECKUX DPELICTOK BEIECTB;
KIaCCHHLHPOBATL XHMHYECKHE PEAKLIH;

IIP6 07. chopMHMpOBaHHOCT yMEHUiT TIPOBOAHTS pacyeTsr
M0 XUMHYECKHM GOpPMYyNaM M YPaBHEHHMAM XUMHUECKHX
PeaKkuMi ¢  WCMONB30BAHMEM  (DH3MMECKHMX  BESHUMH,
XapaKTepH3YIOUINX BEIIECTEA C KOMHUECCTRBEHHON CTOPOHBI:
Maccel, 06BeMa (HOPMANbHBIE YC/IOBHSA) ra30B, KOIMYECTBA
BEUIECTBA; WCIIONL30BATE CHCTEMHBIE XHMHYECKHE 3HAHUS
Ang  TPHHATHA pPEWIeHMIE B KOHKPETHBIN JKM3HEHHBIX
CHTYaLHAX, CBA3EHHBIX C BEIECTBAMH H UX NIPUMEHEHHEM.

OK 02. Henonb3osars
COBpeMeHHbIe
CpeACTBA MOHCKa,
aHanuza u
HHTEPIIpETALHN
uHpOopMaLHKl U
HH)OPMALHOHHEIE
TEXHOJIOTHH s
BLINOJIHEHHA 301184
npodeccronansHoOMH
JeATeNbHOCTH

JIuHOCTHBIE Pe3ySiLTAThL! AOJEKH LI OTPMKATB B YACTH:

HEHHOCTH HAYYITHOIO NMO3HaHIg:

-  c(hOpMHPOBAHHOCTD MHPOBO33pEHHH,
COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pPa3sBHTHI
HayKH M OOWICCTBEHHOH TNPAKTHKH, OCHOBAHHOTO HA
Auanore  KyAbTYp. CHOCOOCTBYIOMIEr0  OCO3HAHMIO
CBOEr0 MECTA B NONUKYNLTYPHOM MHpE;

— COBEDHICHCTBOBAHHE  S3BIKOBOH M YHUTATENbCKON
KYIBTYphl KaK Cpeactsa B3auMOIUEHCTBHI —Meny
JIOOBMH Y IO3HAHUS MHPA;

— QCO3H4HHe LIeHHOCTH Hay4HOl1 JeATeNBHOCTH,
TOTOBHOCTE OCYLLECTBIIATE [IPOEKTHYIO 151
HCCIIEHOBATENLCKYIO ACATENLHOCTE HHAMBHAYRILHO U B
TDYHIIC.

MeTanpeameruble pe3yabTATL! JOJDKHED OTPAKATD:

Osnagenme YHHIBEp CAJILHBIMIT yueOHBIMI

MO3HABATCNLHBIMIT AefiCTRISIMIL:

B) paGora ¢ nHpopManueii:

— BilaAerp HABBIKAMH TTOMYyYEHMs
HCTOYHHKOB PAasHEBIX THIIOR, CAMOCTOATENEHO
OCYIIECTBAATE [IOMCK, aHalH3, CHCTEMATH3aLUio |
HHTCPIIPETALMIO HMH(QOPMAIMH pPasiHYHHIX BHIAOB H

uHbopMmawun U3

Auncunninuapusie  (npegMernsie) Pe3VALTATHI It
AOJLKIBE OTPAMNKATDS

IIP6 06. BhnageHwe OCHOBHBIMH MeTOZaMH HAYYHOTO
NO3HAHHA BEUIECTB M XHMMHUECKHX fABNeHuii (HabaiomeHue,
H3MCpeHHe, IKCIIEPHMEHT, MOACITHPOBAlNE ):

IIP6 07. copmupoBaHHOCTs YMEHHIT NPOBOAMTL pacueTsl
0 NHMMHMECKHM (OpMynaM H YPABHEHHAM XHUMHUECKHX
peakuMii €  HCHONB30BAHMEM  (DU3MYECKHMX  BEJMUHH,
XapaKkTepH3YIOMIIX BEIIECTBA ¢ KONMHYECTREHHON CTOPOHBI:
maccsl, 00pema (HOpMAanpHbIE YCAOBHA) ra3oB, KOMHYECTBA
BEINECTBA; MCIONL30BATh CHCTEMHEIE XHMMYECKHE 3HAHHS
Nl NPUHATHS  PEmIEHWH B KOHKPETHBIX IKM3HEHHBIX
CHTYAlIHAX, CBI3AHHBIX C BEIIECTBAMH H MX TIPUMEHEHHEM;
IIP6 08. copMHpoBaHHOCTS YMeHwHi MIaHMPOBATE M
BBILIONHATG  XMMHYCCKHMEH OKCIIEPHMEHT  (NpeBpalneHms
OPraHHYeCKHX BEMECTB IpPH HarpeBaHuM, IOIYy4YEHHE
STHIICHA U M3Y4EHHE €r0 CBOHCTB, KaleCTBEHHEBIE PEaKLHH
Ha ambIETHAb!, KPaxMal, YKCYCHYIO KHCHIOTY; OeHaTypalHs
GeJIKOB NpH HArpeBaHWW, LBETHBIE peaKluH Oenxos;
NPOBOAMTE PEAKUHH HOHHOTO OOMEHA, ONpEe’eNsaTh Cpemy
BONHKIX PacTBOPOB, KAUCCTBEHHLIE peaKLyiH Ha Cymbdar-,
xapBOHAT- U XJIOPUA-AHHOHE], HA KATHOH aMMOHHS; PEIaTh

8




(opm npencrasnenus;

~ CO3HaBaTh TCKCTEI B DasNMUHBIX (hopmarax ¢ yuetom
HA3HAYCHHT MHQOPMALMM W LeNeBol aymuTOpHH,
BLIOMpas ONTHMANBHMYIO (OPMY DPEACTABNEHMS M
BH3YajIH3aLIHY;

— OUEHHBATEL IOCTOBEPHOCTD, JETHTUMHOCTD
UH(DOPMALIHH, €€ COOTBETCTBHE NPABOBLIM H MOpanbHO-
ITUUECKHM HOPMaM;

OKCIICPUMEHTANBHBIE 3afaul 1o TemaMm "MeTamme” H
"Hemetannel") B cooTBeTcTBHM c NpaBUIaMy  TeXHHMKH
GezomacHocTH TpH  ofpawmeHns ¢ BemecTaMu H
n12b0paToOpHLIM 0BOPYACBAHMEM; 1PEACTAB/IATE Pe3yneTarTsl
XHMHIECKOro 3KCHEPHMEHTA B ()OPME 3AMHCH YpaBHEHHX
COOTBETCTBYIOIIMX peaKithii U (OpMYIHPOBATE BHIBOALI HA
OCHOBE 3THX PE3YNBTATOB;

IIP6  09. chopmuposanHOCT
XHMHYECKYIO HH(pOpMAaIIHIO,

YMEHHS aHATH3UPOBATD

— DBlaneTh  HaBBIKAMH  DAacNoO3HaBaHMA M 3allUThI IOIyHacMyi0 M3 pasHBIX
nupopmanmn,  nHpopmaumonHod  GezonacHocry | HCTOWHHKOB  (CDEACTE  MACCOBOI] nH(OpMALmH,  CeTh
JIMYHOCTH. Vntepuer u apyrue).
OK 04. Dddextunno | Juunocrnnre PE3YILTATDI AOJBRUBI OTPASKATE B YACTIL: Hucnunmruapusre (npeamerunie)  pesyasTarel It

B3aHMONEHCTBOBATD U
paborars B
KONNEKTHRE I
KoMaHne

TPAXRAANCKOr0 BOCHUTAHISN:
— TFOTOBHOCTB BECTH COBMECTHYIO
MHTepecax rpaxJiaHckoro obiecrea;

HEATCALHOCTE B

— ¥MEHHC B3aHMOQIECHCTROBATD Cc couMranbHbIMH
HHCTHTYTaMKH B COOTBETCTBHMH ¢ HX (b}’HKLlI’iS!MH H
HazHauycHHeM.

MCTRHPCHMCTHLIB PE3YALTATELI JOMKHDLI oTpamarh:

Oesnagenne

AelicTBIANMIL;

0) coBMeCTHAS ACSITENILHOCT D!

— IIOHHMATDL M HCIONE30BaTh NPEHMYINECTBA KOMAHIHOM 1
HHAMBHAYANLHOH paboTsr;

YHUBeDCAJIBHLIMII KOMMYHIKATIBHBIMI

— DPHHHMATBR  XEJIH  COBMECTHOH  JEATEeNBHOCTH,
OpraHH30BBIBATE H KOOPIHHHUPOBATEL HEHCTBHS MO ee
JOCTHIKEHHIO; COCTaBJIATE IIaH neHcTnui,

PacnpeleniTe pojiM ¢ yYETOM MHEHMIl YYacTHHKOB
oficyxcaars pesysIbTaTE COBMECTHOMN paboTer;

— KOOpIMHHMPOBATH M BBUIONHATE pPaGoTy B YCIOBHSX
PEIBHOTO,  BHPTY&ILHOTO M KOMOMHHPOBAHHOIO
B3aHMOJAEHCTBHS;

— _OCYWICCTBAATH NO3HTHBHOE CTPATETHYECKOE IIOBENCHME

DOMRHBI OTPAKATL:
IIP6 08. chopmuposanHOCTDL YMEHHH INaHHPOBaTh M
BLUITONHATE  XMMHYECKHMH  IKCTCPUMEHT  (TpeBpaiieHus
OpPTaHHYCCKMX BEINECTB I1PH HATPEBAHHH, NOMYUEHHE
STHIEHA M V3YYEHHE €ro CBOICTB, KAUECTBEHHBIE PEaKLHM
Ha AMBICTHADL, KPAXMAN, YKCYCHYIO KHCNOTY; AeHaTypais
OenkoB mNpH HarpeRaHMH, HBETHLIE peakumu  Genkos;
TIPOBOMHUTE PEaKUy HOHHOTO OOMEHa, ONPEeNeNATh Cpemy
BOIMLIX pacTBOPOB, KAYECTBEHHBIE PEAaKUMH Ha cymbdar-,
KapGoHAT- M XJIOPMA-aHHOHBI, HA KAaTHOH AMMOHMS; peruaTh
IKCIEPHUMCHTAIBHBIE 3afayn 10 TemaM "Metamns” u
"Hemeranns!™) B coorBercrBMM C NPABHNAMH  TEXHHKH
6e3oracHoCTH npu  ofpauleHHM ¢  BEMCCTBAMH  H
nabopaTopHLIM 06OPYIOBAHKEM; NPpEeACTaBAATh Pe3yILTATE]
XUMHYECKOTO SKCIIEPHMEHTA B (JOPME 3allkCH ypaBHEHHl
COOTBETCTBYIOMMX peakuii 1 (hopMyIHpOBATs BEIBOAEI Ha
OCHOBE 3THX PE3YILTATOB.
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B Pa3sNHYHBIX CHTYalMAX, [POABIATE TBOPYECTBO H
BOOOpaKeHHE, OBITE MHULIUATHBHBIM.

Opnagenue YHHBEPCAIBHBIMH

DeifCTBHSIMI:

r} npuuarTie cedbs 1 apyrux Jojaefi:

— IIPMHUMATE MOTUBBI M ApPryMEHTbI APYIHX JIIQUEH npH
aHalmn3e pe3yipTaTos HesTeIbHOCTH,

— MNpH3HABaTh CBOE IIPaBO M IIpaB0 APYTHX JIOACH Ha
OIHOKH;

— pa3BHBaTh CHIOCOOHOCTH MOHWUMATh MHP € NOIULUMH
APYroro yefaorexa.

PErYJISITHBHBIMIX

OK 07.
ConeiicTBOBATD
COXpPaHEHHUIO
OKpY>XalolueH cpelbl.
pecypcocbeperkeHHIo,
MpHMEHSITEL 2HaHHUA 06
H3MEHEeHHUH Kumara,
NPUHLMTIB!
Bepexuineoro
MPOH3BOACTBA,
athpexTUBHO
HEHCTBOBATD B
4ype3BblYaliHbIX
CHTYALIX

JIndHOCTHBIE PE3YAbTATHI ACKHBI OTPARATE B UACTIL:

IKOJOMYECKOre BOCIIITANIISS

— c(hOpMHPOBAHHOCTD IKONOTHUECKOH KYNbTYPbI,
MOHHMaHKME  BJHAHHA  COLMATBHO-IKOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHHME MpUPORHOH M couMansHo
Cpelbl, OCO3HaHUe rnobanbHOro XapakTepa
sKoNIOrHyeckux npobnen;

— IIIaHHPOBaHHE M  OCYUIECTBAEHUE
OKPY)KAIOWIEH Cpeae Ha OCHOBE
YCTOHYHBOrO pa3BHTHSA UEN0BEYECTBA;

— AKTHBHOE HEMNpHUATHE JAeiicTBUil, NPHUHOCSMHX Bpen
OKpY>KalOIIeH cpene;

~  yMEHHE NIPOTHO3HUPOBATh
9KOJIOTHYECKHE  TIOCNEACTBHSA
JeHCTBHH, NPeNoTBPaaTh HX;

HedicTBuil B
3HAHHUA LeNeH

He631aronpm'm BIC
NMpeanpHHHIMaeMbIX

— pacIOHpEHHE OIBITa AEATEABHOCTH  3KOJIOTHUECKOI
HallpaBIeHHOCTH.

MeTanpegnmeTHbie Pe3yAbTATDI JOJEKHBI OTPANKATD:

Osnagenue YHIIBEP CAJIBHLIMI yaeOHBIMIT

MO3HABATENLHBIMH AeiicTBHIMMU:
B) paBora ¢ nndopmanueii:

— HCIIOJIH30BATH CpEACTBAa HH l.'.bOpMaL[PIO HHBIX H

Hucunmminapusie  (mpegMeTHBIE)
OOJBRHBI OTPARATD:

IIP6 0I. cdopMHpoBaHHOCTL  NPEACTABIEHMH: O
XMMHYECKOH COCTABNSAIOIEH eCTeCTBeHHOHAYHOH KAPTHHbI
MHpPa, POAM XHMMH B NO3HAHMM ABACHHH [OpPHUpONbL. B
thOpMHMPOBAHUM MBIIUIEHHS M KYNbTYPhl JHMUHOCTH. €€
(dyHKUHOHANBHOM  IPaMOTHOCTH, HeobXxommmoit  ans
PEIIeHHs1  NPaKTHYECKMX  3aJady M 3KOJOIMYECKH
00OCHOBAHHOTO OTHOLIEHMS! K CBOEMY 3AOPOBBLIO H
FIPUPOJIHOH cpec;

IIP6 10. chopmupoBaHHOCTE yMeHHI coOMOAaTs npaBuna
3KONOTHYECKH LEIecoo0pa3sHoro IOBEAeHHS B OLITY
TPYZOBOH AEATENBHOCTH B LEJAX COXPAHEHUs CBOETO
30OpPOBEA H OKpYKaiomiell NMpHPOAHOH Cpelibl; YYHTEIBATh
omacHocTh  BO3ACHCTBHA  HA  JKUBBIE  OPraHH3MEI
OINpPEJCIEHHBIX BEIIECTB, IIOHHMAas CMBICH IIOKa3aTesis
NpeaeLHOH NOMYCTHMOH KOHLICHTpaLlHH.

pPe3yALTATBL It
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KOMMYHHKAUMOHHBIX  TEXHOJIOTHH B peLeHnu
KOTHHTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3alHOHHBIX
3agay ¢ cobsonmeHueM TpeboBaHMET 3PTOHOMMKM.
TeXHuKkH 6e30nacHOCTH, CHTHEHB!, pecypcochepeimeHus.
IpaBOBBIX M 3THYECKHMX HOPM, HOPM HH(DOPMAalHOHHOH
0e30MacHOCTH.

ITK 4.2. IIpoBoauts
CaHKWTapHO-
THIHEHHYECKOe
NPOCBEIICHHE
HaceneHus.

Brnanets pabotoil no (POpMUPOBAHUIO H PealiM3alluu
IporpaMm 3I0poBOTe 00pas3a IKHU3HH, B TOM YHCIE
TpOrpaMmM CHUNEHUS MoTpebneHys ankorons u tadbaxa,
fpeaynpexaeHus 1 60pb0bl ¢ HEMEAHIIMHCKHM
noTpebieHHeM HAPKOTHHECKHX CPEACTB H TICHXOTPONHbIN
BELLECTB

VnmeTs hopMupoBark OBLIECTBEHHOE MHEHHE B MOMIB3Y
3H0pOBOro 06pa3a MH3IHK H MOTHBHPOBATH MALMEHTOB HA
BeAeHHe 300POBOTo 0bpasa MHU3IHH;

3HarTh IPUHUMITEL 300POBOro 06pasa 3 U3HH, OCHOBBI
COXPaHEHHs! M YKPETUIEHHSA 3[0POBDS;

¢harcropsl, crOcOOCTBYIOMIHE COXPAHERHIO 3T0POBES;

(opmsl ¥ MeToAsl paboTH MO (POPMHPOBAHHIO 3HOPOBOTO
obpaza KHU3HY;

MHGOPMHUPOBATH HACENICHHE O Bpeae NOoTPeONneH:s anKkoros
u Tabaka, npegynpesxcaeHis 1 0ops6b! ¢ HEMEAULIMHCKHM
noTpebiaeHneM HAPKOTHYCCKUX CPEACTB M NCHXOTPOIIHBIX
BELIECTB;

COBpEMEHHBIE HayuHO 000CHOBAHHbIE PEKOMEHIALIMH 110
BOINPOCaM JIMYHOH MMIHEHB!, PALMOHAILHOIO ITHTaHHs,
NAaHUPOBaHHs CeMbH, 310poBoTo obpa3a MH3HH, PAKTOPOB
pHCKa A5t 3A0POBbSI;

- NIPHUHIMIIB! 30POBOr0 00pa3a KH3HKH. OCHOBBI COXPaHEHHS
Y YKpenneHus 340poBbs;
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2, CTPYKTYPA U COIAEPXAHHUE OBIIEOBPA30OBATEJILHOM
JAACHUTTJIMHBI «XUMHU $1»

2.1. O6bem AMCHURANHEBI ¥ BHAL! Y4eGH0H paboThl

Bua yuetnoii padornt Oénem B uacax
Ob1nem 00pazoBATERLHOI NIPOTPAMMbI JHCLHMILTHHLY 144
Coaepmanue yuebnoro Mmarepuaaa 38
BT. 4.

TEOPETHUECKHE 3aHATHA 42
NPaKTHUECKHE 3aHATHA 82
€ .Y, KOHMPOAbHBIE Pabontl 8
IIpoeccHOHANLHO  OPHEHTHPOBANIHOE  CcONCpIKAIIHE  {COAepiKaHMe 36
NPHKIAAHOTO MOLY ST}

BT. 4.

TEOPETUYCCKHE 3aHSITHS 8
TIPAKTHYECKUE 3AHITHS 28
CamocrtoaTtennuas pabora 12
Kouneyspraunn 2
IIpoMERYTOUHARN ATTECTALHS (3K3aMEH) 6
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2.2, TemaTH4eckui miam u CoAepIKalHHe NHCIHITIHHBI

Hanmenosanue Conepxxanme yuebuoro MaTepnaia (OCHOBHOE 11 IPO(ECCHOHANIBLHO OpHEHTHPOBaHHOE), | O6BEM | Dopaipyemple
PAasaesoB I Tem N1200pATOPHEIEC H NPAKTHYCCKIE 3AHSI TS, N PUKIANHOI MOAYJIE Y4COB | KOMIETEHIHII
I 3 3 4
Coneprranne yuebnoro matepnana 88
Paznen 1. Teopernueckire 0CHOBBI XIIMITI 32
Tema 1.1. Conepsxanne yuebuoro marepuana 4 0K 01
OcHoBHble XUMIUeCKHe | YpoK. «OCHOBHbIC NHMUYCCKIE NOHATHA KM 3aKOHBI, CTPOCHHE AaTOMOB XHMHUECKHX
NMOHATHA W 3aKOHBL | aneMeHTOBY. .
CTPOCHHE ATOMOB | XHUMHUYECKMI  3MEMEeHT. ATOM. Anpo aroma. wuzoTOMMI JnexTpoHHas  obonouxa.
NHMHYECKHX DHEPreTHYECKHe YPOBHH. MOJLYPOBHH. ATOMHbIC opbutam. s-. p-, d- snemenThL |
IEMEHTOB Ocobennoctr pacnpenenexus JIEKTPOHOB MO OpOWTaAM B aTOMax 7 IEMEHTOB MepBBIN |
HETBIPEX NEPHOIOB. DNEKTPOHHASN KOHDHIYpaus aToMOB. OCHOBHLIE NHMMUCCKHE 3aKOHLI !
Hpakrigeckue 3ausrus i
IlpakTiueckas paGota. «OCHOBHBIE KONHYECTBEHHEIC 3aKOHBl B NHMMMH M pacyeTsl No
YPABHEHHAM XHMHUECKHN PeaKIHiin.
OtnocurennbHule atoMHas u MOJexytapHas Macenl. MonspHas macca. Konuuecreo pemectsa. 2
MaccoBass mona Bemecrsa. 3akoH Aporanpo. MosdpHslii o6beM razos. OTHOCHTENLHAS .
TUIOTHOCTE ra3or. Pacuers! 0 YpaBHEHHAM XUMHYECKIX peaKiMi ¢ HCTIONBb30BAHHEM MACCOBO
AO/H BEIIECTRA, 061eMa (HOPMANKHKIE YCA0BHS) ra30B, KONHYECCTBA BEIECTRA
Tensa 1.2 Conepsxanne yue6uoro Matepuasna 2 OK 01
Ilepronuuecknit 3axon | Ipaxruueckue sansrs OK 02
H Iepriopuyeckan ITpaxtiueckas pabora. «Msyuenue TIEPHONHMIECKHX 3aKOHOMEPHOCTEH H KX B3aUMOCBI3H CO 1K 1.2
CHCTEMA  XHMHYECKHX |crpoenmeM aToMOBY.
asemenTor [ u. [Tepuonmueckan cucTemMa XUMHUECKHX 31EMEHTOR JLH. Menneneena. Cessp OEPHOIHYECKOTO
Menpneneesa, ux CBﬂ3f 3axoHa 1 ITeprnoauyeckoii CHCTEMB! XHMHYECKHX DJIeMeHTOR ¢ COBPEeMCHHOH TeopHeii cTpoeHHS 9
g COBPEMEHHOH | aropmop, 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTE XMMUUECKHX MEMEHTOB, 00pasyeMsIX HMH
TeopHei CTPOCHHA | pOCTHIX B CIIOMKHAIX BEIECTR O rpynmaM u nepuonam Ilepuoauueckoit cucremsl. 3uauenue
aToMoB TIEPHOMMYIECKOT0 3aKOHA H CHCTEMBI XHMHYECKHX 3feMenToB JLU. Memneneena p Pa3BUTHH
HayKH,
YCTaHOBJIEHHE CBS3H MEIIY CTPOEHHEM aTOMOB XHMHYCCKUX 3JIEMEHTOR H NEPHOIHUECKHM
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[A3MEHEHHEM CBOMCTB XHMHHCCKHX SEMEHTOB M HX coenuHeHHMH B COOTBETCTBHH C
MIONOYKEHHEM [MepunonuyecKoi CHCTEMB!. Pemenue TIPAKTHKO-OPHEHTHPOBAHHEIX
TeopeTHIECKHX sanAHMil HA XApaKTepH3aLUo XMMIIECKHX anemenToB «MeTtannudeckue /
HeMeTAUIHUecKe CBOHCTBA XMMHICCKHX JNEMEHTOB B COOTBETCTBHH € HX OJICKTPOHHBIM
CTpOEHHEM W TIONOXWEHHEM B NepHoaUYEcKOf  CHCTEME suMuueckux  dneventos L.
Meuneneeza»

Tema 1.3. CogeprkaHiie yuebioro Marepiaia OK 01
CrpoeHue BEUWIECTBA M | Ypox. «CTpoeHHE BeWeCTBad H npUpofa XHMHYECKOH CBSA3H. Muoroo0Opazue BeHieCTB.
npHpona  XHMUUECKOH | Knaccn(uKalys, HOMEHKNATYPa HEOPTAHHYECKHX BEIIECTB>.
cpsizn. Muoroobpasye | Ctpoenne BEMIECTBA. XumMuueckas CBa3b. DHOBI xuMuueckoil c©Bg3p  (KOBaJIEHTHAL
BEILIECTE HeroNApHas ¥ nojispHad, HOHHAL. MeTannnyeckasn). MexaHn3Mbl obpasoBaHus KOBaneHTHOH
Tema 1.4. XHMUgecKoii cpask (0OMEHHBIH 1 ﬂOHOpHO-ﬁKU,GH’I‘OpHI:Iﬁ). BooponHast cea3b. BalenTHOCTS.
Knaccnpuxauus, DneKTpOOTPULATENEHOCTD. Crenenp okucienus. FOHEL: KaTHOHE! H aHHOHD!
n HOMEHKNATYpa | KiraccHpuKalysa HEOPraHnuiecKnX pemecTs. HoMEHKNaTypa HEOpraHH4eCKHX BELLECTB
HEOpranuyeCKkix (OXCHAEL, TMAPOKCHABL, KHCAOTHL. conu). Belnecrsa MONEKYJSAPHOro H HEMOJIEKYJIAPHOTO
BELICCTR CTpOCHHA. ATperaTHble COCTOAHHA peiiecTna. Kpuctannuyeckue H amMop(QHBIE BEINECTBA.
3aKOH TIOCTOSHCTBA COCTaBa DenlecTha. Tump!l  KPUCTALIMUECKHX PELIETOK (aTomHas,
MOJIEKYNISIpHAs, HOHHAT, MeTaniuyeckas). SaBHCHMOCTh CBOHCTBA  BELIECTD OT THIIA
KPHCTANNHMEECKOH PelETKY
TpaKTHYeCcKIe 3a1SITISI
TIpaxTudeckas pabora. «CTpoeH e BelecTsa H NPUpoa XUMHUUECKOH CBA3M.
HeMoHCTpaLA Mozesell KpHCTANAMMECKHX pelleToK. HOMHON (XJTOpHI, HATPHA), aTOMHOH
(rpatuT ¥ anMas), MOMNEKYISPHOM (yrfieKHCHBLH ras, HOJ), METANSHIECKOH (maTpuil, MarsHi,
Mefp). Peinenne NpakTHYecKHX 3afaHHi HA COCTaBneHHe MEKTPOHHO-TPAPHUECCKHX (popmyn
aneMenToB 1—4 nepHoa0B
Copepaxaniie yue611oro MaTepHalia QK 01
QK 02

T parTisecKiie 3auaTis

ITpasxcruyeckas paboTa. «HoMeHKIaTypa HeopraHuJeCcKuX BEIIECTEN.

Pemenne IPaKTHYECKHX samaHuii mo KnaccHuUKalyi, HOMCHKJIATYPE W XHMHYECKHM
(hopMysaM HEOPraHM4ECKUX BEIICCTR pasMMuHEIX KIIaccoB (yrapHB ras, YINEKUCABIA T3,
AMMMAK, FaIlieHasd H3BeCTh, HerameHas H3BeCTD, MUTHERAA COAA K APYrHX): HasBaus BCINECTB
10 MEeXKKYHApOAHOH (MIOTIAK) wnn ‘pUBUANEHON HOMEHKIIATYPE U coctapnenue (hopMyIEL

XMMHYECKUX BCIIECTB, ONMpEACNIeHHC IpHHAIEKHOCTH K KIIaccy. THouck uH(OpMAUMH 0O
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UH(OPMALIHH, MONYYaeMOji W3 PasHBIX HCTOUMHHKOB (CPEACTB MAaccoBoH MH(OpMauMH, CeTh
VIHTEpHET U APYIrHe)

Tenta 1.5.

Turnt XHMHUYECKIX
peaklui.

CkopocTh XHMMHYECKHX
peakuui. XuMHYecKoe
paBHOBECHE.

Copeprranne yueb1oro MarepHasa

12

Vpok., «Tunsl XuMmMudueckKdx peakuuii. CKOpPOCTh XMMHYECKHX peaxiui. XHMHYECKOe
paBHOBECHEY.

Xumnueckasn peaxuus. Knaccu(uranns M THIBI XMMHYECKHX peakuHii B HEOPraHWYecKo# U
OpraHHYecKoil XHMHH. 3aKOMbl COXPaHEHWS Macchl BEHIECTBa, COXpAHEHMst M MPEBPALLCHHS
IHEPTMH  IIPH  XHMMuecKHX  peakuuax. OKHCAHTENLHO-BOCCTAHOBMTENbHBIE — PEaKLMH
(ypaBHEHHs OKHCIEHHA-BOCCTAHOBIEHHA, CTENEHD OKHMCICHHS, OKHCIHTENL W BOCCTAHOBHTEb,
MPOLECCH OKUCICHHS H BOCCTAHOBJICHHS, BAKHEHIIME OKHCIIMTENY Y BOCCTAHOBHTENH, METON
JMEKTPOHHOro OanaHca. 3NEKTPONM3 PacTBOPOB M pAcrUiaBOB BEWIECTB, OKHUCIHTENbHO-
BOCCTAHOBMTENEHEIE  peakluM B IIPHPOAS.  NPOM3BOIACTBEHHBLIX  Mpoueccax M
WUBHE OCATENbHOCTH OPIaHH3MOB)

CKOpOCTh peaKildi, ee 3aBMCHMOCTL OT pasAMuYHBIX (JAaKTOPOB: MPHPOIbl PearHpyloIIHX
BELICCTB. KOHUEHTPALMH PeardpylioUuX BellecTB, TEMIECPaTypsl H ILIOIWAAH PEaKlHOHHOH
nosepXxHOCTH. Temnosble 3H(heKTh XUMUYECKHX. peakiui: K30~ H JHI0TCPMHYECKHE PEAKLIHH.
O6patrmele peaknuu. XuMHueckoe pasHopeche. (@axkTopnl, BAMAIOIIHE HA COCTOSHHE
XHMHYECKOr0 paBHOBECHs (KOHLUEHTpAUMA peareHToB WM IPOAYKTOB PCaKLHH, NaBleHHE,
Temneparypa). [Ipunnun Jle [llaTense

OK 01
OK 02

IIpaxkTnueckiie 3an0sTIA

[paktuueckas pabora. «/ccnenopanre THIOB, MNPH3HAKOB XHMHYECKHX — peakiui.
CocraBiieHie YpaBHEHHH XUMHYECKHX PEaKIHiy».

[Mpaxriueckas pabora. «Cocrasnenue ypasHenuit OBP meTomom anexTponsoro fanancar.
[Mpaktudeckas pabora. «Pemenue 3amad Ha HAXOXAEHHE OTHOCHTE/LHOH MOJEKYIAPHOH
MAacCBhl, OMpPEASICHHE MaCCOROM JOMH XUMUYECKHX 3JIEMEHTOB B CJIOXHOM BEIECTBEY.
IMpakTudeckas padoTa. « BiusHHE pasAKYHEIX (HaKTOPOB HA CKOPOCTh XHMHYECKOH PEaKHHM.
[TpaxTayeckas pabora. «Pemenne 3anaHuii 10 TePMOXUMHYECCKIM YpaBHEeHHAM. [IpuMeHenne
npuHuuna Jelllatense».

Hccenenopanne THNos (M0 COCTABY H KOJHUYECTBY MCXOHHMBIX M 06pa3yiomHXcs BEIECTB) H
IPH3HAKOB XHMHUYeCKMX peakuuii. CocrapieHyue YypaBHEHMH peaklUHii COEOMHEHHA,
passoeHns, 3aMemeHus, obMeHa, B T.Y. PEAKUMEl TOpeHHs, OKMCIEHHS-BOCCTAHOBICHHA.
CocrapjieHie W YpaBHUBAHHE OKHCJIHTENLHO-BOCCTAHOBHTENBHBIX peaKlHil METOAOM
IMEKTPOHHOro Ganmanca. PacueTHble 3afayd HAa HAXOMKACHHC OTHOCHTEIBHOH MOJEKYNAPHOI
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OK 01
OK 02
[IK 1.2
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MacCrl, ONPEACNCHIE MaCCOBOM IOMH XMMHUECKHX JIEMEHTOB B CIIOXHOM BEIIECTRE.
Pewenste npaKkTHKO-OPHEHTHPOBAHHBIX 34J@HHH HA AHANH3 (aKTOpOB, BAMMIOWIMX Ha
M3MEHCHHE CKOPOCTH XHMHIECKOH peakuui. 3aBHCHMOCTE CKOPOCTH XUMHUECKOH PEAKLIM OT
MPUCYTCTBYs! KATANM3aTOpa HA NPHMEPE DA3NOMKECHHSA NEPOKCHOA BOZOPONA ¢ MOMOIIBIO
HMOKCHAA Mapranua M KaTanassl. Pelliende NpakTHKO-OPHEHTHPOBAHHBIX 3ajaHMil Ha
nprMenenue npuxumna Jle-llarenpe s HaxomaeHus HarpaBieHus cMemeHHs PaBHOBECHS
XMMHYECKOH peakiMu H a’Hanus (akTopoB, BAMAIOMMX HA CMEIEHHE XHMHUECKOro
paBHOBeCHS

Tema 1.6. Cogepskamme yue6noro marepnana 6
Pactsopt, TEOPH| Ypox. «PacTBOPEL TeOpHs 2MEXTPOIHTHYECKON MUCCOLMALAN ¥ HOHHLLH obmen» PacTsopsl.
MEKTPONIHTHIECKOH Bunpt pacTBOpoR no COZEpHKAHMIO PACTBOPEHHOFO BEINECTEA. PacrBopumocts. IMousTtie o
AMCCOLMALHH W HOHHBIH, nycriepcHsix cHcTemax. VICTHHHbIE H KOJUIOKIHBIE pacTBOpLl. MaccoBasi OOns BEIMECTRBA B 2
obmeH pacteope. IlowsTHe o BozopomHom mokazarene (pH) pactsopa. OAeKTpPONYTHYECKas
Auccouranus, CHabKLIE U crabhle MeKTPONUTEL, HEMEKTPOIHTHL. Peakiyy HOHHOIO 06MeHa
Ilpakruyeckie 3auaTis 4

OK 01
0K 02
OK 04
OK 07
[1IK1.2
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[lpaktiueckas paboTa «PellleHHe NPaKTHKO-OPHEHTHPOBAHHLIX PACUSTHBIX 3amaHMil Ha
NPHTOTOBJIEHHE PACTBOPOBY.

[Ipakmiyeckas pabota «CocTapnenue peakumii ruaponusa conelt. Mccnenosatue IHCIEpCHBIX
CUCTEM,

[IpuroToBneHre pacTBOPOB 3aaHHOM MaccoBOil Konelf pACTBOPEHHOrO BELIECTRA, IPOBEIEHHE
peakuuii HOHHOro oOMeHa, onpeneNeHHe Cpelbl pACTBOPOB BEIIECTB C  ITOMOIUBIO
YHHBEPCATBHOTO HHIONKATOpA (KMCnad, HeHTpaabHas, uwenovHasn). Pemenwe npaxTHko-
OPHEHTHPOBAHHBIX pAaCUETHBIX 3alaHMii Ha pacTBOPEl, WCHOAL3YeMEIE B OBITOROH #
MPOX3BOACTBEHHO JEATENEHOCTH YenoseKa

3amaHWs Ha COCTABIECHHME MOHHBIX peaxumil. VccnenoBaHHe cpemsl pacTBOpOB  COMNEH,
00pa3oBaHHbIX CHALHBIMM H CNabBIMM NPOTONMTAMH, H HX peakuMil ¢ pacTBOpaMM HICJOYH M
kapbonarta Harpus. CocTaBieHHe peakUuii rHaponu3a coneil

Crpoenne ¥ (akTopsl YCTOHUHBOCTH AHCIEpcHbIN chcTem. CTpoenue munemnsl. Pacceupanue
{CBETA MPH NPOXOIKAEHHH CBETOBOTO MyHKa Yepe3 ONTHYECKH HEOAHOpomuyto cpeay (3(dexta
Twnpana). IlpurotoneHne M H3ydeHue CBOWACTB [OUCIEPCHBIX CHCTEM pasHbIX BHIOB:
CYCIICH3HH, IMYJIbCHH, KOJUTOHAHOrO pacTeopa. CpaBHeHHE CBOHCTRE WCTHHHBIX H KOJITOMAHBIX
pacTBOPOB, BELIBJIEHHE OCHOBHBIX PA3NIHYUKI MEKIY HHMH

Conepranie yuebrHoro Marepuana Z

IMpaxruyecKne 3aHaTIS
KonTpoasuas pa6ora 1

Tlpakrtuueckas pabora «KoutponbHas pabora Nel. CTpoeHHe BelECTB2 M XHMHUECKHE 5

PeaKLHmy.

CTpoenne BellecTBa H XUMHYECKHE peakuuu (o pasgeny 1)
Paspest 2. Heopraumdeckas Xiuais 18
Tema 2.1. Coaepaxanc yMe6HOr0 MaTepuaIa 10 OK 01
DH3NKO-XUMHIECKLE Ypok. «PH3HKO-XMMHIECKHE CBOHCTBA HEOPraHHYECKHX BEMIECTB. MeTanms. OK 02
CBOICTBA Meramisl. [lomoskeHne MeTaUIOB B IlepHONMYEecKOll CHCTEME XHMMYECKHX OJIEMEHTOB. OK 04
HEOPraHH9IeCKHX OcobeHHOCTH CTpOEHHS 3NMEKTPOHHBIX obonouex aToMOB MeTamioB. Obume (usmMueckue K12
BEIIECTB cBolictBa MeTanson. CrnaBpl METamIOB. JNEKTPOXHMHUCCKME DSl HANPSIKCHHH METaoB. p

XuMuyecKue CBOMCTBA BAKHEHINIX METAUIOB (HaTpUi, KayHH, KaTbIHi, MATHHH, AOMHHUIL,
UHMHK, XPOM, JEJIE30, MEAb) M MxX coeduHeHHH. O6mpe cnocoBri MONYYEHHS METAMIOB.
I IpHMeHeHHE META/IIOB B OLITY H TEXHHKE

Ypox. «DH3HKO-XMMHYECKHE CBOCTRa Heopranuueckux pemects. Hemeramisry.
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Hesmeranne. [Tonoxenne HemeTamiop B Ilepuonuueckoil cHCTeME XHMHYECKHX 3JIEMEHTOB
WM. MeHneneepa M OCOCEHHOCTH CIPOEHHS aToMOB. (PHU3MUECKHE CBOHCTBA HEMETAUIOB.
AJIOTPONIHA HEMETAWIOB (Ha npUMepe KHCIopoaa, cepbl, Gochopa u yriaepoaa). XHMHYECKHE
cBoiicTBa M TpHMEHEHWE BLMKHeHINIX HEMETA/NIOB (rajloreHoB, cepbl, a3oTa, (ocdopa,
yrilepoga M KpeMHHA) KW KX COSIMHEHHIl (OKCHAOB, KHC/IOPOACOAEPIKAIIHX KHCAOT,
BOJIOPOAHBIX coemuHeHmit). [IppMeHenne BaykHeHIIMX HEMETALIOB M MX COCAHHCHHIH

Vpox. « XHMHUeCKHe CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHMUECKHX BELIECTBY.

XHMMYECKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIESCTB (OKCHAOB, THAPOKCHIOB,
KHCJOT, cofielt m mp.). [eHeTHueckas CBSI3b HEOPrraHMYECKHX BEINECTB. MPHHAMISKAMMX K
pa3NHYHBIM KfiaccaM. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB MPOCTBIN BELIECTB, BOAOPOAHBIX
COEAMHEHHH, BBICIIMX OKCHAOB H THAPOKCHAOB

HpﬂK’I’II‘leCKHC 3AHSITIA

IMpaxtnueckas paboTa. « DH3HKO-XHUMHYECKHE CBOHCTBA HEOPraHHYECKHX BELIECTBY.
Mpakruyeckas paborta. «PacuéThl 110 ypaBHeHMAM peakuui ¢ yuéTtom npumeceil. Pewenne
NPaKTHKO-OPUEHTHPOBAHHLIX 3aldHHil O pONH HEOPraHH4ecKoH XHMHHM B PasBUTHH
MeQULIHHED.

Cocrasnenye ypaBHeHMH XHMHYECKMX peakuuil ¢ yyacTHeM nNpPOCTRIN W CHOMHBIX
HEOPraHWYeCKHX BEUIeCTB: METALIOB M HEMETA/UIOB; OKCHIOB METajjIoB, HEMETAIOB H
aM(bOTEPHBIX IEMEHTOB; HEOPTraHHYECKHX KHCJIOT, OCHOBAHHH 1 aM()OTEPHBIX THMOPOKCHAOB;
HEOPraHHYECKHX COJIeH, XapakTepH3yIOMIX HX cBolcTBa. Penienre skecnepHMEHTaNbHbIX 38144
[I0 CBOMCTBAM XHMMHUECKHMM CROMCTBAM METAJUIOB M HEMETaJIOB. O PAaclO3HABAHWIO H
IIOJTYSEHHIO COENHHERKH METAIIOB H HEMETAIIOB.

Pacu&Thl MaccH BenecTsa 1K 00pEMa ra3oB 10 H3BECTHOMY KOJHYECTBY BEILECTBA, MACCe HITH
06BEMY OJHOrO H3 YUACTBYIOLIMX B PEAKIMH BEUICCTB, pacy€Tsl macchl (0OBEMa, KOIHYECTBA
BELIECTBA) NPOAYKTOB PEAKIHK, eCIM ONHO M3 BEINECTE MMeeT NpuMecH. PemeHne npakryko-
OpPHEHTHPOBAHHEIX 3afaHuii HAa CBOICTBA, COCTaB, IOJiydeHue M 6e30macHoe HCIOIL30BaHHe
BOKHEHIIHX HEOPraHWYeCcKUX BelecTs B 65ITY U npodeccHOHANBHOH JeSTeNbHOCTH YeloBeKa

Tema 2.2.
Wpenrndurcanna

Copep:skanie yue0HOro MaTepuasia

[\S]

Hpau’rnqecmle 3apATHA

OK 01
0K 02

18




HEOPraHHYECKHX TIpaktuueckas pabota. «KauecTBEHHbIE XHMHYECKME PEAKUMH, XapaKTepHhle A OK 04
BEIIECTB oBHapy:KEHHA HEOPraHHYECKHX BEIIECTB (KaTHOHOB M AHHOHOB)».

CocraBneHHe YpaBHEHRI peakLuii oGHapyKeHHs KaTHOHOB I-VI rpynm H aHHOHOB, B T.W. B

MONEKYIpHO® ¥ HoHHOH dopmax. Peaxuuu oOHapyXKeHHS HEOPraHHYCCKHX BEHIECTB B

peanbHEIX 06BEKTaX OKPYKAIOImEH cpeabl

Peltenne sKclepUMEHTANBHEBIX 3a%ay [0 XHMHYECKHM CBOHCTBAM META/IOB H HEMETAJINOB,

II0 PacrO3HABAHUIO ¥ NONYYEHHIO COSAMHCHMH METaNoB M HEMETALIOB (B3aMMOACHCIBHE

rHIPOKCHAA aMOMHHUA C PACTBOPAaMH KHCJIOT U LIENOYeid,).
Tema 2.3. Coaep:ranHe y4eOHOro Marepuanaa OK 01
[IpoussoncTBo Vpok «IIpOH3BOACTBO HEOPraHWYECKMX BEHIECTB. 3HAUGHHE M MpUMeHEHHe B OMITY M Ha OK 07
HeopraHHYecKHX NIPOHM3BOACTBEN.
BEIIECTB. 3navenye| OBmue NpenCTABIEHUS O NPOMBIIUICHHBIX Cr0c00ax MOSyueHHs XHUMHYECKHX BelECTB (Ha

K npHMeHeHHe B OBITY
M Ha IPOMU3BOJCTBE

npuMepe NpPOHM3BOACTBA aMMHAaKa, CepHOH KHCHOTHI). YepHasd K IBETHAT MeTaJUIyprud.
[IpakTHyYecKoe NPHMEHEHHE SJEKTPONH3a JUIS TOMYYCHHs UICNOYHEIX, INEJ04HO3EMEIbHBIX
MeTaioB ¥ amoMunua. CTElIo ¥ CHIHKATHas MpoMBIIUIeHHOCTs. [Ipobnema 0TXOmOB H
n0OOYHEIX IPOAYKTOB

HI)ZIKTH‘IGCICI[O 3AHATHHA

IIpaxTuyeckasn pabora. «Heoprannyeckas XMMHI B COBPEMEHHOM MHPE».
Pemienyie NpakTHKO-OPHEHTHPOBAHHEIX 3aJaHUK O PO HEOPraHHYecKOoH XHUMHH B PA3BHTHH
MEIUIMHE, CO3JaHMH HOBBIX MaTrepuajoB (B CTPOHTENLCTBE H  Jp. OTpacisix
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TIPOMBIUNIEHHOCTH), HOBBLIX MCTOYHHKOB SHEPrHM (&1bTEPHATHBHbIE HCTOYHHKH IHEpIruH) B
peleHyy pobaeM SKOJIOTHUECKO, SHEPreTHYECKO! H NHIeBRoii 6e30MacHOCTH

KonTtponnuas patora 2

Copepsranme yueSHOro Mmarepuasa

[pakTnyeexne 3apaTus

ITpakTiyeckas pabota «KourtponsHan pabota Ne2. CBoiicTBa HEOPTaHMHYECKHX BEILECTEY,
CooiicTpa HeopraHuueckux BemecTs (ro pazaeny 2)

Pazjen 3. Teoperiueckiie ocuossl opranmdeckoii X

Tema 3.1.
Knaccuduxkanus,
CTPOEHHE

H HOMEHKNATYpa
OPraHMYECKHX BEILCCTR

Cogepsxanie yue6Horo MaTepnana

(OCHOBHBIC TIOJIOJKCHHA.
'lr'i30MepIdSl. Xummuueckas cBsa3b B OpraHHYecKHN COCOHHEHHAX: KPATHBIE CBAZH. O- M A-CBA3M.

Ypok «Knaccupukauus, CTpOEHHE W HOMEHKAATYPA OPTraHMYCCKHX BELIECTS, U3omepuay
IIpeameT opraHnueckol XUMUM: €& BOSHHKHOBEHHE, Pa3BUTHE W 3HAYEHHE B TIONYYEHHH HOBBIX
BEUICCTE M MaTepHaioB. TeopHsl CTPOEHMS OpraHMYecKHX coennHeHmi AM. Byrneposa, e8
CrpyktypHble  (OpMYSBI OpPraHUYECKHX BEINIECTB. | OMOJOIrH,

Ilpencrasnenne O KIACCHQHKAUMH OPraHMYECKHX BELIECTB. Homenknatypa oprasuueckux
COCMMHEHMH (CHCTeMATH4eCKas) M TPHBMATLHBIE Ha3BauMs BaKHENLIMX NpeacTaBUTeNnei
KJ14CCOB OpTraHuyecKHX BEIICCTB

ra

n[)aICTII‘IGCIC[Ie 3aHSITIIN

IIpaxTuueckas pabota « HoMeHKIaTypa Opraniyeckix BEIEeCTE.

Osnaxomsienne ¢ ofpasuaMy OpPraHMMECKHMX BEINECTB M MaTepUalaMH Ha HMX OCHOBE,
MOJICIHPOBAHHE  MONEKYN  OPraHM4eCKHX  BEIUECTB, HabnIomeHHe W ONHCAHME
NeMOHCTPALMOHHBIX OMNBITOB IO MpPEeBpalleHMIO OPFaHMYCCKHMX BEHIECTB NpPH HArpeBaHHH
(nnaBienue, o6yrnusanne u roperue). COCTaBIEHHE MONHLIX ¥ COKPAICHHBIX CTPYKTYPHBIX
(OpMYST OPraHMMECKHMX BEIMIECTB OTHENABHBIX IUIACCOB, MCIONB3YS WX HA3BAHHA IO
CHCTEMAaTHYeCKOH H TPUBHANBHOH HOMEHKIATYpe (STH/ICH, AueTHIeH, TIMIEPHH, (eHo,
(hopMasipZeTHA, yKCycHAs KHCIOTA, CuiiH). PacueTsl mpocTeifeit (opMyABl OpraHHYECKOH
MOJIEKYJILI, HCXOMS M3 3fIEMEHTHOro cocrasa (B %)

OK 01

Paspen 4. Yrnesogoponsi

10

Tema 4.1.
Yraepomoponel W  HX
NpHPOAHEIE HCTOYHHKH
P UIHKO-XHMHYECKHE
CBOIiCTBA

Coxepsraniie yueduoro marepuasia

Ypox «YIrneBonoposl U UX NPHPOAHbIE HCTOYHMKH. AJTKAHBI»
IlpenesbHEIe yIi€BOROPOALI (ANKAHEL): COCTAB K CIPOGHHE, FOMOJOTHUECKHH psia. MeTan u
3TaH: COCTAB, CTPOCHME, (PM3HUECKHE M XUMHYECKMe CBOHCTBA (peakupH 3aMelleHus H

ropemm), HaxXOQKACHHE B IIPHPOME, IIONYYEHHE B NIPHMEHCHHE

0K 01
OK 02
OK 04
iz
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YIIIEBOAOPOIIOB

Ypok «HernpenenbHele YriaeBOOOPOMbE (ATIKEHbI, ANIKATHEHB], ATKHHBI)Y

HenpegensHeie yraeBoaopoas! (ANKeHsl, anKamieHb, TKUHE).

AJIKEHBI: COCTAB ¥ CTPOEHME, FOMOIOTHYECKHi PAA. DTHIEH U NpPOIMMIEH: COCTAB, CTPOCHHE,
dusmyeckne M XHMHUECKHE CBOMCTBA (peaKUMM THIPHMPOBAHHA, TAIOrCHUPOBAHMUS,
THApaTaliH, OKHCAEHHA H NONHMEPH3aLMH) NONYUEHHE H IIPHMEHEHHE.

Anxamuenst: 6ytamnen-1,3 u Metunbyraanen-1,3, XHMHYECKOE CTpOEHHMe, CROHCTBA (peaKLis
TMOSMHMEPH3aLMK), MPHUMEHEHHE (1A CHHTE3a NPHPOJHOrO M CHHTETHYECKOro Kaydiyka H
PE3HHBI). .

ANKUHBI: COCTaB M OCODEHHOCTH CTPOGHHS, TOMOJIOIHUECKHI psal. ALETHIEH: COCTaB,
XHMHHECKOE CTpOCHHe, (PM3MYECKHE H XHMMYECKHE CBOHCTBA (PEAKUMH TMAPHPOBAHMS,
TalOTeHHPOBaHKA.  IMApaTaluH  TOpPeMHs), TMOMYYEHHE W NpPUMEHEHHE  (MCTOYHHK
BBICOKOTEMIIEPATYPHOIO NAAMEHHU JUIS CRAPDKH M PE3KU META/IOB)

Ypox «ApomaTHecKue YriaeBOZOPOAL! (apeHDI)»

ApomaTH4ecKHe YreBoaopoasl {apeHsr). benson u Toayon: cocras. cTpoenue, (usnueckue u
XHMMHYECKHE CBOMCTBA (pPeaKLMK rajloreHHpPOBAHMS H HUTPOBAHUS). NOIYYEHHE ¥ PHUMEHEHME.
ToxcnyHOCT apenoB (Bausnke GeH30Ma Ha OpraHM3M HeoBeka). [ eHeTHYecKas cBa3h MEXKAY
YIJIEBOAOPOLAMH, NPUHAIIEKAILNMHI K PasiHUHbLIM Kjiaccam.

IIpipoaHble HCTOYHHKM YrieBonoponoB. IIpupoanslii ras u nonyTusle HedTanse rasst. Hedirs
n e€ mpoucxoncaenue. Crnocobsl mepepaboTkn He)TH: MNEpPeroHKa, KPEeKHHT (TepMMUECKHH,
Karanpruueckuit), nuponms. Ilponaywrst nepepaGotku  HedTH, MX [IPHMEHEHHE B
NPOMBIUUICHHOCTH H B ObrTy. KaMeHHEIH YTONIb # NPOAYKTH €ro nepepaboTKH

Copeporaiiiie yuebuoro Marepnana

Hpam‘u HCCKIIC 3aHITIA

Ilpaxtuyeckas pabota «CBOICTEA YIileBOLOPOIOBY.

XHUMHYECKHE NPEBPALICHAs YIIIeBOAOPOAOB (HA IpHMepe STaHa, STHIEHA, AleTHNeHa H Ip.) u
FaflOreHONPOM3BOAHEIX. KauecTBEeHHbIE peaklMi  YINIEBONOPOHOB DA3jIMUHBIX  KJIACCOR
(obecupeynpanve OGpommoif M HONHOM BOABI, pacTBopa HEpMaHTaHaTa  KaMws,
B3aMMOJCHCTBHE aueTHNEHA C aMMHA4YHBIM DAacTBOPOM OKcuza cepebpa (1)), KauecTBREHHOE
obHapyxteHHe yriiepoia H BOXOPOJa B OPraHHYeCKHX BelIECTBax.

Permenue pacteTHEIX 3a1aY ¢ HCIIO/IB30BAHHEM IUIOTHOCTH Ia30B 110 BOAOPOLY H BOAYXY

OK 02
OK 04

Kontpoasnas patora 3

Cogepsranye yuebiore maTepHana

HI)RK'I‘]I‘!CCK[!C 3AHSATHS

Ipakrudeckas  pabora  «Kowtpossmas pabora Ne3. Teopus crpoeHms OpPFaHMYECKUX

21




COEAHHEHHH. YTNEeBONOPOABI»,
TeopHs cTpoeHHsT OpraHUYEeCKUX coeluHeHu. YeBogopoas! (1o pasgenaM 3 u 4)

Pasnen 5. Kicsopogocoaep:xaumie OprammyecKe coeJnHeHst 10
Tema S.1. Copepsranne yuefHOro Marepuaia 2 0K 01
Criprel. deHon Ypoxk «CrinpTel. Penony. OK 07

[penenpHple OHHOATOMHEIE CIHPTHI (METAHORM M OTAHON): CTPOCHHE, (H3HYECKHE K

XMMMYECKHE CBOMCTBA (PEaKUMM ¢ aKTHBHBIMH METallaMH, ranoreHOBOAOPOIaMH, TOPEHHE),

npuMeHeHue. BONOPOAHEIE CBA3M MEXIY MOJIEKYNaMH CIIHPTOB. (PH3HMONOrHYecKoe AeficTBre

METAaHOJIA 1 ITaHOJa Ha OPraHu3M 4YeSOBEeKa.

MHOroaToMHBIC CITHPTH! (STUAEHIIHKOIL ¥ TAHLCPHH): CTPOeHUE, (PU3HUECKe H XUMHYECKHE 2

cBoOiicTBa  (B3aMMOJEHCTBHE C€O IIENOYHBLIMH METAIIaMH. KaueCTBEHHAs peakuus Ha

MHOFOATOMHBIE CITHPTE!). PU3HONOrHYecKkoe AeicTBUE HA OpraHusM uenoseka. [IpumeneHue

rMHUEpHHA ¥ STHIEHITIHKOIA.

Denon. CTpoeHue MONexysbl, QH3MUECKHE M XUMMHecKHe cBoiicrBa (enona. TOKCHUHOCTDL

(heHoRA, ero (puzMoIOrHUecKoe AeHCTBYE Ha Opranu3M uenoseka. Ilpumenenue gpexnona
Tenia 5.2. Coneprranne y4ebHoro marepiaia 2 OK 01
Anpaernmpl. Ypoxk «Ansaerunsl. KapOGoHoBsle kHMcnoThl. CnoicHsIe APHpE» OK 02
KapOoHOBEIE KHCIOTBl. |AnpAeruasl ¥ KeToHb ((opmanbierui. aueTanbAerull, aueToH): CTpoeHHe, (HU3MYecKHe H OK 04
Cnoxuple 2(pups XMMHUECKHE CBOIicTBA (peakudH OKMCJIeHMs] ¥ BOCCTAHOBIEHMs, KA4eCTBEHHBIE peaKlHH),

TNONyueHHE H IPHUMEHEHHE.

OnuoocHOBHbIE INpeAebHbIe KapOOHOBHIE KHCIOTHI (MypaBbHHas H YKCYCHAs KHCIIOTBI):

ctpoenHe, (U3MUECKHe M XHMHUYECKHe cBoifctBa (obmme cpolictBa KHCHOT, peakuus{ 2

srepuuKanuy), ronydesHe u npuMeneHue. CTeapHHOBas M ONEHHOBAA KMCJIOTHl Kax

NPEACTABHTENM BBICIIMX KapOOHOBEIX KHCNOT. MElna Kak CONM BBHICINMX KapbOHOBBIX KHMCIOT,

HX MOIOIIEEe ACHCTRUE.

Cnoxasie 3bHPH Kak MPOH3BOAHEIE KapOOHOBBIX KHCHOT. [ HAPONMH3 CNOMHEIX 3(QHPOB. JKHpEL.

I'nzponus imupos. ITpivenerne xkupoB. buonoruyeckas posib JKHPOB
Tema 5.3. Conepsranne yuednoro Marepnana 2 OK 01
Yriesonst Vpox «Yriaesomsi» 0K 02

VrHeBOBl: COCTaB, KIACCHU(HUKALMA YIIeBOZOB (MOHO-, M- M HOJMCaxapuisl). I'morosa — OK 04

npocredmuii MOHOCaxapHA: OCOOSHHOCTH CTPOSHHA MOJEKYNEI, (MH3MYECKHC H XHMHUYCCKHE 5

cBoiicTBa IMIOKO3LI (B3auMozeiicTBHe ¢ ruapoxcuaoM meau (1), oxHcmeHHe aMMHaYHBIM
pactBopoM oxcuma cepebpa (I), BoccraHoBieHue, Gpoixenye TIUIOKO3BI), HAXONCICHHE B
NPHPOAE, OPHMEHEHHE TIJIOKO3Bl, OHOJIOFHYECKas poJib B SKH3HEHEATENBHOCTH OpraHH3Ma
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uefoBeKa. Porocunres. GpyKTo3a KaK H3OMeEp IIIIOKO3bL

Jucaxapunel: caxaposa, MaisTO3a. DOCCTAHABIHBAIOLINE H  HEBOCCTAHABILHMBAIOLLHE
aucaxapuisl. ['uaponus aucaxapupos. HaxoxneHue B nipupose ¥ IpHMEHeHMe.
Ilonucaxapunel: Kpaxmaj, [JIMKOTEH H HEWNono3a. CTPOEHHE MaKpoMONeKyn Kpaxmana,
DIHKOTeHA M LEeJUTIONO3kl. (PHU3MUecKHe CBOICTBA KpaxMana M UEImIoNnossl. XHUMHYCCKHE
CBOMCTBA Kpaxmamna: THOPOMH3, KAYecTBEHHAs peakuus ¢ HOAOM. XHMHYECKHe CBOMCTBA
UE/IONO3bI: THAPONH3, TMojdydeHHe 3hupos wuenmono3st. [loHaTHe 06 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTATHLIH ENK)

Tema 54, Coaepsramnne yueboro Marepnasa QK 01
OU3NKO-XHUMHYECKUE IlpakTitueckiie 3ansaTist 0K 02
CBOHCTEA Ilpaxtiueckas pabota «HoMeHKIaTypa KHCIOPOAOCONEPIKALIMX OPTAHHUECKHUX COENHHEHHID. OK 04
KHCIOPOZOCOACIKAIX | TpuBHaNbHAA W MEXKAYHAPOAHAS HOMEHKNATYPA, XHMHUYECKHE CBOHCTBA, ¢riocobh! MmomydeHus
OPraHHYeCKHX CIIUPTOB ¥ ()EHOIOB, KApOOHOBBIX KHCIOT M 3()MpPOB. anbAeTMAOR H KeToHos. CocTaEneHue
COeOHHEHHH CXEM PeaKuHH (B TOM HHCIE [0 NPEAIOKEHHbIM LENoUKaM NPeRPAICHHH), XapaKTe PH3YIOLIN

XHMMYECKHE CBOHCTBA KHCIIOPOAOCOAEPIKALLIMN OPTaHUUIECKHX COSNHHEHHI

Ilpakruueckas pabora. «Xummueckne M (GH3MUYECKHE CBOACTBA KHCIOPOJOCOAEPHCALLIUN

OPraHH4eCcKHX COeIHHEHHAN,

Ilpopenenue, HabmoneHwe ¥ OMyCaHHE HEMOHCTPAUMOHHBIX OMNBITOB: TOpEHHE CITHPTOB.

KaYECTBEHHBIC PEaKUMH OJHOATOMHBIX CIHMPTOB (OKHMCIEHHe 3Tanona okcuaom memu (I1)),

MHOTOATOMHBIX CITUPTOB (B3aUMOJEHCTBHE IAHIEPHHA ¢ THAPOKCHAOM mMeau (11)), anpaernpon

(okHCNeHMe amMHMayHBIM  pacTBOpoM’ okcupa cepeGpa(l) u rumpoxcumom wmemm  (II),

B3AUMOZCHCTBHE KPaXMana ¢ HOAO0M), H3YUeHHe CBOMCTE PAacTBOPA YKCYCHOM KHCIOTEL.

IlpakTiyeckoe  TpUMEHEHHE  STHACHIIIHKOS,  [NMUEpHHA, (eHona.  IIpHMeHeHwe

(opmanniernna, aueTATBAErHAa, YKCYCHOH KMCIOThL. Peluenne sKCHepHMeHTAbHEIX 3a8ad 110

H3YYEHUIO (JH3HKO-XMMHYECKHX CBOMCTE KHCJIOPOAOCOACKAHX OPrAHHIECKHX COCUHEHIH
Pazges 6. AzoTocogepsralne OpraiuecKie coequHeins
Tema 6.1. Copeparaniie y4eGHOro Marepuaia QK 01
AMHHEL YPoK «AMHHBI» OK 02
AMHHOKHCITIOTEI. Ypok «AMHHOKUCTOTEL Besmruy OK 04
Genxu AMMHEI: METHNIAMHH — NPOCTEHINUIT NPEACTABUTENb aMHHOB: COCTAB, XUMHYECKOEe CTPOSHHE,

(H3MICCKHe ¥ XMMHYECKHE CBOJICTBA, HAXOIKIEHHE B IPUPOJIE.

AMHHOKHCIIOTHl KaK aM(OTepHEIC OpraduvecKkre coeOuHeHHI. MH3MYecKHe H XHMHYCCKUE
CBOMCTBA AMHHOKHCAOT (Ha HpHMepe TIIHIUHA). BHOJOTHYECKOE 3HAYGHHME AMMHOKHCIOT.
IMerruas:.
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Benxu Kax npHpoassie nojumepsl. [lepBuvuHas, BTOpHUHas M TPETHYHAA CTPYKTYpa OENKOB.
XumuueckHe cpoiictsa GENKOB: THAPOIHS, AEHATYpallKs, KayecTBeHHble peakiiy Ha 6enku

Hpam‘xm CCKHE 3AHMTISI

[TpaxtHueckas pabota «CBoiicTBa a30TOCOAEPIKAILIX OPraHH4YeCcKHX COeMHHEHHHN.
Pu3HueckHe M XMMHYECKHE CBOMCTBA aMHHOB (peakuwy C KHCHOTaMHM MW TOpeHHd) HU
aMHHOKHCHOT (Ha npuMmepe rnunuHa). Habniopenne u onvcanye AeMOHCTPALIMOHHEIX OIBITOB:
neHaTypauus GeskoB NpH HarpeBaHHH, LIBETHRIC PeaKin OenKos

L8]

Pazges 7. BoIcOKOMOICKYSIPHBIE COCAIHCHIIS 8
Tema 7.1. Conmepzkanne yaeOHOre MaTepHasa 0K 01
I'nacTMaccsl. [IpacruyueciKie 3aHsITis 6 OK 02
Kayuyxu. Bonokna [lpaktuyeckas pabora. «CuHTe3, aHaiMM3 M KNacCH(MKaUHA  BbICOKOMONEKYNAPHBIX OK 04
COEIMHEHHUH» 1K 1.2
[TpaxTuueckas pabora. «['eHeTHYECKas CBAZb MEHCILY KJIACcCaMl OPraHHYECKHX COEAUHEHHH Y,
[TpakTrueckas paborta. «PelleHre pacueTHBIX 3aad IO YPaBHEHHMAM DeAKUHH ¢ y4acTuem
OpraHHYeCKHX BELIECTBY.
OcCHOBHBIE TMOHATHS XHMHH BBICOKOMOJIEKYSIPHBIX COCAMHEHHI: MOHOMED, MOJHMED,
CTPYKTYPHOE 3BEHO. CTEHEHb ITOJIHMEPH3ALHH, CpedHss MonekynapHas macca. OcCHOBHEIE
METOMBI CHHTE3a BBICOKOMOJIEKYJIIPHBIN COSIHHEHHIH — NOJIMMEPH3AIHA H IOJHKOHAEHCAUWS.
Osnaxomiiende ¢ ofpasuaMy NPHPOIHBIX H HCKYCCTBEHHBIX BOJIOKOH, MIaCTMAace, KaydyKOB: 6
NIacTMAacchl (TNIONHITHIIEH, TONHNPOIKICH, AONHBUHHIXAOPHA, TOJHCTHPOI); HATYPAbHBIH H
CUHTEeTHUECKHe Kayuyku (OyTaZMeHOBBIH, XJIOPOIPEHOBLII M H3ONpPEHOBBI); BOJIOKHA
(HaTypanbHble (NJIOTIOK, IMIEpPCTh, INENK), HCKYCCTBEHHbie (aleTaTHOE BOJOKHO, BMCKO3a),
CHHTeTHYECKHE (KAIIPOH U JIABCaH)
Pemienue penovex MpeBpamieHnil Ha TEHETHYECKYIO CBA3b MEXKAY KiaccaMK OpraHHYecKIX
COEMHMHEHMI ¢ COCTABJIEHHMEeM Ha3BaHWil OpPraHMYeCKUX COEAMHEHHH IO TPHBUANLHOH MM
MEKIYHAPOAMOH CHCTeMAaTHYEeCKOH HOMEHIIaType. PellleHHe pacyeTHHIX 3agay  Ho
ypaBHEeHMsIM peakiyii ¢ ygacTHeM OpPraHHyeCcKHX BEIIEeCTB
Copep:xanne yuebHOro MaTepHaia 2
ITpaxTiMecKie 3ansaTHs
Konrposnnuas pa6ora 4 |[Ipakruueckas pabora «IKoHTpomsHas pabora Ned. CrpykTypa U CBOMCTBA OPTaHHYECKHX 2
BEILLIECTB»
CTpyKTypa H CBOICTBA OpraHlyeckux BeulecTs (TIo pasaenaMm 5-7)
IlpodecenonannHO OpUENTIPOBAHHOE cofepxane (cojepskaHile NPHKJIAIHOI0 MOKYJIS) 36
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Pasgen 8. Xumus B 6bITy 1 NpOH3BOACTBERHOI JCSTEILHOCTH HeI0BEKa

[=-]

Tema 8.1.
OpraHuyeckue BewecTea
B JHM3HEJEATENbHOCTH
4esioBeKa.
[TpousBonctao H
HpUMEHEHHE
OpPraHUYecKHX BELIECTB
B IIPOMBILLUIEHHOCTH

Coaepsranne yuefHoro MaTepnana

Ypox «Oprannyeckye BEWECTBa B MH3HEAEATENLHOCTH YeIOBEKan

Ipasuna axonoruyeckn nemecooGpasHoro NoBeacHHA B GHITY U TPYAOBOH HEATENLHOCTH B
UENsX COXpaHEHHS CBOETO 310POBbA M OKpYXalOmeH NpHPOMHOH Cpedbl. OMACHOCTD
BO3NCHCTBHA Ha OKHBBIE OPraHH3Mbl OPraHMYECKMX BEIUECTB OTHEAbHBIN  IUTACCOB
(YTIeBOZOPOBI, CIUPTHI, (HEHOMLL XJOPOPraHHYECKUE NPOU3BOAHEIE, ANbIAErMILI U Ap.),
TTOKa3aTeflb NPEAENBHO ROMYCTUMOI KOHUEHTPALIMY H €r0 HCIONB30BAHME.

Buoopranugeckue coemunenus. TIpumeHente u GHoNorHyuecKas pose yraesonos. OxucieHue
YITIEBONOB — HCTOYHHK JHEPIHH MHBBIX OpraHu3MoB. OONacTH NMpUMEHEHHS aMKHOKHCIIOT.
IIpespamenua Genkor nuim B opranmme. BHonoruueckue ¢bynruun Genxos. BHonornueckue
(bYHKIMH KHPOB. POJIb OPraHuYecKol XMMUH B PEIIEHHH npobJien NHIeBoii BGe3onacHoCTH.
HyxienHossie KucoTer: coctas u cTpoenue. CTpoeHHe HykneoTHaos. CocTas HVKIEHHOBBIX
kucaoT (IHK, PHK). Ponn HYKIEHHOBBIN KMCNIOT B JKH3HE NS T/ IBHOCTH OPTaHM3MOB

Hpam*ut:ecmxe 3aHATHA

Ilpaxtnueckas pabora «[IpomsBoncreo wu BCLIECTB B
[1POMBIIITEHHOCTHY.

ITponssonctso meranona, nepepabotka Hedri. [onudTHNEH KaK KPYMHOTOHHAKHbIH NPOAYKT
XMMHIECKOr0 MpoM3BoACTBa. Ilpumenenue stunena. IIpoH3BoACTBO U MpHMeHEHYe Kayyyka 9
pe3nHbl. CHHTETHYECKHE H HCKYCCTBEHHLIE BOJIOKHA, HX CTPOEHUE, cBoiicTa. [IpakTuueckoe
HCIO/L30BAHME BONOKOH. CHHTETHUECKHE NNEHKH: M3OJALMA S MPOBOJOE, MeMOpPaHBl fyIs
ONpPEeCHCHHA BOJBI, 3AIUUTHEIE MICHKH Ui aBTOMOGHIEH, ITACTHIPH, XHPYPIHIECKUe TOBI3KH.

HoBrlie TeXHONOrUH AanbHEHNICIO COBEPIIEHCTROBAHMS [IOJMMEPHEIX MaTepHAIOB

NpHMEHEHHE OpraHidyeciKux

OK 01
OK 02
OK 04
OK 07
[K 1.2
[K 3.2

Tema 8.2.
Kumuueckiie

Coneprranne y4ebuoro matepuana

HpaK’I‘I[‘-IeCKlIe 3aNsITHS

OK 01
OK 02
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TEXHOJIOTHH
B MIOBCEHHEBHOM
v  npodeccHoHansHOH
JIesTENbHOCTH YeJlOBeKa

ITpaxTuueckas pafora «XuMUYECKHE TEXHONONMM B TMOBCEJHEBHOH M NpodecCHOHANBHON
JeATENBHOCTH MEAULIMHCKOTO paboTHHKAN,

Ponp xuMuu B OBECNIEYEHHH 3KOJIOrMYecKOi, dHEPreTHYECKOH W NHIIEBOH Oe3o0macHOCTH,
PasBMTHHM MEMMLMHE, CO3LAHMM HOBLIX MarcpuanoB (B  3aBHCHMOCTH OT BHIA
npodecCcHOHANEHOMN AeATENBHOCTEH), HOBBIX HCTOYHHKOB 3Hepri# (b TePHATHBHEIE HCTOYHHKY
sHepruy). [lOHATHE O HAYUHBIX METONAX TO3HAHHS BEIIECTB W XMUMMYECKMX peaKuWil.
TlpeacrapieHus 06 OOMIMX HAYYHBIX MPHHLMIIEAX NPOMBIIUIEHHOTO MOMYYEHHST BOKHEHIIMX
Bemects (Ha NpUMepax MPOH3BOACTBA aMMHAKA, CEPHOH KHCIOTHL, METAHOA).

UenoBek B MUpE BEIIECTR, MATEPHANOB H XMMHMYECKHX PeaKlMil: XUMHA U 300POBLE YefoReKa:
ripaBuna Ge30MacHOrO KCIIONb30BaHHS JICKAPCTBEHHBIX MpenapartoB, OBITOBOH XHMHMHM B
noBceAHeBHOM JxH3HK. bpiToBas XHMHYECKAd TPAMOTHOCTD

IMpaxruueckas pabora. «lIpuMeHeHMe  XMMMYECKHX TEeXHOJIOTHE B
npo)ecCHOHANbHOM AeATENbHOCTH (enbaepar,

Pewenne Keiic-3aflay NO TemMaM: TMHILEBbIE NPOAYKTEL, OCHOBbl PAlHOHAILHOIO NHTAHHA,
BaKHEHIIHE CTPOWTENBHBIE M KOHCTPYKLIMOHHBIE MaTEepHasibl, CEJIbCKOXO3AHCTBEHHOE
MPOM3BOACTBO, KPacKy, CTEKNO, KepamMMKa, MaTepHManb! [ 3NCKTPOHMKH, HaHOMaTepHansl,
TEKCTHJILHBIE BOJIOKHA, MCTOUHMKH JHEpPruH, OpraHMMecKHe M MHHEpanbHbIe YH00peHHud,
NEKAPCTBEHHEIE H KOCMETHUECKHE TIpenapaThl., OpITOBas XHMHS, MAaTepHaIBl U3 HCKYCCTBEHHBIX
H CHHTETHYECKHX BONOKOH.

Jamwura: [lpefcrabjieHHe pe3yNbTATOB pelleHHs KeHc-3amauy B (opMme MHHK-IOKNAfa

BEIIECTE 21

(ROMYCKAETCA HCMONb30BANHE rpadHIecKHX U NPE3CHTAUHOHHDIX MATEPHAIOR)

OK 04

- OK 07

[IK 1.2
lIK 3.2

Paszpen 9. Hecnegopamnire 1 Xupmugeckii anaans obvexron Huocdepnt
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Tema 9.1.1.

Ocuogel  s1abopaTopHOH
IPAKTHKY B
npoeccHOHANBHBIX
nabopaTopusix

Coaeprranrie ys1e6H0ro MaTepnajia

HpﬂRTII‘IGCK]IB 3AHSETHS

INpaxTuueckas pabota «OcHOBE AA60PATOPHOH MPAKTHKKY.

JaGoparopHas rocysa W Xumudeckue peakrunsl. OCHOBHBIE J1aQOpaTopHbIe ONEPaLHH.
JlaGopaTtoproe obopyzosanne. Texuuka GezomacHOCTH M Npasuia paGoTsl (NMOBeXeHHS) B
sabopaToOpHH

Hpal{TII‘ICCICIIC 3aHATHH

[NpakTuueckas pabora «OKCIEPHMEHTANbHAT XHMUSA: PAcTeTh,
TIPeJICTABJICHHE PE3YALTATOBY.
BrINONHCHUE THIOBHIX PACYETOB II0 TEMATHKE IKCMepUMeHTa (BBIXOJ[ NPOAYKTA pEaKiIuH,

aHaMM3 JAHHBIX M

0K 01
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macca HaseckH, oOwem pactpoputena). O6paboTka JaHHEIX, aHalNH3 H OLEHKa HX
JOCTOBEPHOCTH  (BBIMHCACHHE  CPEHEero  3HaYyeHHMsA  OKCIEPHMEHTNbHBIX — JAHHDLIX,
riorpemdoctn). [lpeacTasienye pe3ynsTaToB SKCIEPUMEHTA B pasnuuHOi (opme (rabnuua,
rpaduK, OTYET, AOKIAM, IPE3eHTALHsA)

Tema 9.1.2. Cogepsranie yuedHOro MaTepHaIa OK 01
XUMHYCCKHA  aHAH3|Ypok «XuMuyeckuii aHanus npob BoAbI» OK 02
1pod BOAE! Knaccugukatis mpo6 Boas! 110 BUAY H HAa3HAYEHHIO, HCXOAA U3 €€ XMMHYECKOro cOCTaBa. OK 07

[IK 3.2

OpraHofienTHYeCKHe CBOHCTBA (3anax. IpPO3pPavHOCTE, LBETHOCTb, MYTHOCTh) BOIBI.
KHCNOTHOCTD M IEMOUYHOCTh BOALL. pH cpelbl H METOAB! €€ onpeneieHrs. JXecTkocTh BOabl
MEeTOHEI ee onpenenenrs. CyImHOCTh MeToAa THTPOBAHHS.

BHABI 3KeCTKOCTH BOAB (BpeMEHHAas M NocTosHHAA). J(eCTKOCTb BOAB! KaK NPHYMHA BHINTAACHHS
0CAJIKOB HIH 06pazoBaHKs CONEOTNONEHHH, HMEIOMIHMX MECTO B OBITY ¥ Ha IPOH3BOACTBE.
CocTaB coneii, BBI3BIBAIOMX JKECTKOCThL BOABI. XUMHMUYECKHE I[IPOLECCH. YCTPaHAIONINE
MECTKOCTL BOBL. YpPaBHEHMS NHMWUYECKMN peaxkuuii, H/IHOCTPHPYIOUINX TPOLECCHL,
NPOMCXOAALIKE MPH YCTPAHEHWH JKECTKOCTH, Y CTpaHEeHHE BPEMEHHOM JKECTKOCTH ObITOBBIMH H
XuMHYeCKHMH criocobami. Cniocobb! yCTpaHEHHs! IOCTOSHHOM JKECTKOCTH

[MpaxriccKiie 3aHATIHA

TlpaxTuueckas pabora «{oHueHTpauys pacTBopoB. IlpuroToBienHe AE3HHDHIKMPYIOLIHX
PacTBOPOBY.

TlpaxTuyeckas pabota «lccnenopaHue XMMIHECKOrO COCTaBa Npob BOAbI».

[paxtuueckas pabora «Pelierue 3afaHuil 10 ONPENENCHHIO NPEOCNBHO AOMYCTHMBIX
konuentpaumiit (TTHIO».

Crioco6b1 BEIpaXKEHHs KOHLECHTpPalMH PacTBOPOB: MaccoBas 0N PacTBOPEHHOTO BELIECTBA,
MOJIApHAS H MOJISIbHAs KOHLIEHTpalny. THTp pacTBopa.

Vcrionn3oBanue METOAOB (pHiILTPOBAHHS M afgcopOLMM s OTHENEHMA 3arpA3HEeHHil B
HeenenyeMoil npoGe Bomsl. Brifop Merosa OYHMCTKH B 3aBHCHMOCTH OT BHJA 3arps3HEHMS.
Cpapuerne >(Q(EeKTHBHOCTH PA3MUHBIX METOLOB OYHMCTKHM BOALI B pasHbIX YCHOBHAX (B
nabopaTopHK, B AOMAIUIHUX U MOJNEBEIX YCIOBHAX).

Cnocofs! yCTpaHeHHsSI BCEX BHEOB JKECTKOCTH B 3aBHCHMOCTH OT COCTABA COJNEH JKECTKOCTH.
Pelnenne SKCIEepHMEHTANBHOH 3aflaydl Ha BBLABICHHE BPEMEHHON U ITOCTOSHHOW KECTKOCTH
poapl. OlEHKa BepOATHOCTH YCTPAHEHHS BCEX BHAOB JKECTKOCTH B JOMAIIHHX YCIOBHAX
Pemenre NpaxTHKO-OPHEHTHPOBAHHLIX TEOPETHYECKHX 3aJaHMi Ha pacuyeT KOHUEHTpaLuii
3arpA3HAIONIMX BEMECTS U HX CPABHEHHE C NIPEAENbHO JONYCTHMBIMH KoHueHTpauusamu (TIIK)
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Tema 9.1.3. Copepsraitite yuebioro Matepiana OK 01
XUMHUECKHH  KOHTPOJIB|Ypok « XMMHUECKHI KOHTPOJE KA4€CTBA NPOLYKTOR I TAHHA» OK 02
Ka4eCcTBa TIPOINYKTOB | KayecTBEHHBIH XHMHMYECKHH COCTaR NpoAyKTOB muraHud. Bewectsa, (anscuduumpyoume OK 07
NMATAHHA MPOAYKTHl IHUTAaHHA, M BEILIeCTBAa, 3arpA3HAICIIME NpPOAYKTHI nuTaHudA. Onpepenesne MK 3.2

3ATPASHAIOIMX NHMHUECKHX BellecTB B MpPOAYKTax MMTaHMA. ONpelelieHHe BelecTs, He

3aS4BJIEHHBIX B COCTARE MPOAYKTOR ITUTAHUS.

IpakTHuecKe 3aHATHS

[Ipakruveckas pabora «OpraHuueckre M HEOPraHUMECKHEe BEINECTBA, BXOMILHE B COCTaB

NPOAYKTOB MHTAHHS».

[Ipaxktuueckas pabota «MccnefoBaHNe XUMHYESCKOTO COCTaBa MPOAYKTOR ITHTAHHS®.

OnpepeneHne cocTaBa OmON Ha COAEpIKaHHE MaKpo M MMKpOdJIEMeHTOB. [3yueHue

ApPEeANIOKEHHBIX nNpenogasarencM OnioA Ha MpeaMeT XHMMHHECKOrO COCTaBa, ONpeneleHHe

ZoNeH OT CYTOUHOH HOPMBI MAKpO ¥ MHKPOJICMEHTOR B YKa3aHHOM Gioze.

PemeHue npakTHKO-OpHEHTHPOBAHHBIX 33124 10 KyJTHHAPHOI! TEMaTHKE PasiHYHBIX THIIOB

HMecnepoBanue MaTepHanoB MNONYKONHYECTBEHHBLIM METOAOM ONPEAENEHHs HUTPATOB C

UCTIONB30BAHMEM AM(pEeHHTaMAHa (KOPHEMIONBl OBOWICH. AMCTbS M KOUEpPhDKKA KanmycTbl,

nnoisl YPYKTOB). AHANH3 YPOBHS 3ArpAa3HEHMA HHTPATaMi TIO HHTEHCHBHOCTH OKpPaUIHBAHHA

NPOLYKTOB PEAKLIHH.

HMcenenoBanue MOJIOYHBIX NPOAYKTOB Ha HaIMYHe Kpaxmana. VcciemoBanue NpOOYKTOB Ha

HaIH4He [IIOKO3bl
Tema 9.1.4. Cogeparanne yuce6ioro MaTepHaJa OK 01
XuMHYeCKHI aHalls| Ypox «XuMHUECKHH aHanu3 mpob moyBbI» OK 02
npod rouBeI Knaccubuxamps nmouys 1o BHAY M Ha3sHAYCHHIO, HCXOAS H3 XHMHYECKOTO COCTAaBa. I'([)II{<1§).72

Wpentuukauus npobel NOYBE MO ee XHMHYECKOMY COCTaBy, OIIHCAHME BO3MOMNCHOCTEH ee
npumenenns. TpefoBaHust K KayecrBy IIOMBBL pa3fiuyHOro HasHayeHHA. OrmicaHue
ocobeHHOCTel MCMONL30BAHKS [TOYB B 3aBHCHMOCTH OT THIIOB, CITOCOOB! YIyHUIIEHHs KauecTBa
TIOYB B 3aBHCHMOCTH OT Ha3HAUCHHS.

O6nacTH HCNONKE30BAHWA OpraHUYeckyWX YHOOpeHWii B 3aBHCHMOCTH OT KavecTBEHHOIO
coctaBa., Ormucanue OprasMyecKknx yaoOpeHuit B MX [IpHMEHEHHE B 3aBHCHMOCTH OT COCTaBa
NOYBEI M €€ Pa3HOBUIHOCTH

IIpaxrnyecKie 3aHaTHs
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[IpaxThyeckas pa6oTa «CocTas, HasHAYEHHE U PHMEHEHHE MHHEPANBHEIX YA0Bpenuiin.
Ilpaktrueckas pabota «Mcenenopanne XUMHYECKOTO COCTABA POG NOYBEI.

O6nactn HasHaueHus (NPUMEHEHMS) NOYBBI, HCXONS U3 KAUECTBEHHOrO H KOSHYECTBEHHOTO
coctaBa, AHANHM3 HOPMATHBHON AOKyMeHTaUHH. Pofb HeopraHwvecKuX BEmECTB B KauecTBe
MHHEpAJIbHBIX YHOOpeHuil, ymyummreneii moussi. CocraB MHHepansHbIX yaoOpeHHit M Hx
NpUMEHEHHE B 3aBHCHMOCTH OT COCTaBa NMOYBBI H €€ PasHOBMAHOCTH. B3aMMOCBI3L cocTapa
yno6peHHuii 1 1X BAMAHESA Ha BEreTATHBHbIE CBOMCTRA M IIOAOHONIEHHE pacTeHHtii
IIpurotosnenne npobkl 1OYBEI IS HCCAELOBAHMS KUCHOTHOCTH/IENOUHOCTH, HEOPTraHMYeCKHX
sarpasienui. OOHapyxenue xiopua- H cyabdart-uoHo B 1pobe moussl. CocTaBneHue
ypaBHeHHH peakuuit o6Hapy:kenusa. CpaBHEHME NOMYYESHHBIX IOKa3aTeNell ¢ HOPMATHBHBIMH
(CHpaROYHBIMH) 3HAYEHHAMH.

Hcenenosanyie BOAHBIX BRITAMEK 06pa3LIOB TOTOBBIX NMOYBEHHLIX CMECEH (i pa3HBIN THIIOR
pacrenuit). Onpenenenre pH MoyBe! ¢ MCMONL30BaHHEM HHAWKATOPOB. OLEHKA THIOB IIOYB B
MPEACTaBIeHHEIN ofpasuax (CHABHOKKCas, Kucnas, cnaboKKeias, HeliTpanbHad. ejlo4Has)

Tema 9.1.5. Coneprkanne yqefHOro MaTepuana 4 OK 0l
Hcenenonanue o6beKToB IpaxTiuecKie 3aasrrist OK 02
Guocepe! ITpaxTuueckas pabota «Vccnenoranue o6bextos Guocdepsi B MEAUIMHCKOIT AESITEILHOCTHY OK 04
YuebGHo-necnei0BaTeNbCKui NPoeKT B obnacTH MccaenoBaHus 06hekToB Guocepsl. O630p OK 07
TeM y4eOHO-HCCIIeOBATENbCKHX NPOEKTOB. AJTOPHTM BBIMIONHEHHs npoexTa. OnpenencHue IK 3.2
npobiiemMsl HecneAoBaHusl. MeToAb! MOMCKa, aHanu3a i 06paboTki BH(OpPMaLMH O NPOEKTE b
Pa3sIHYHBIX HCTOYHHKAX 4
IIpaktiueckas paGoTa «3amuTa npoeKTa Ha Temy «Vcenenosatue COCTaBa MEHEPANEHOMH BOABI
H PEKOMEHAALIHH TI0 ee HUCIIONB30BAHMION
O6ocHoBanue aKTyYanbHOCTH BRIOpaHHOM Templ. BeuiBneHue npo6nemsl ueenegosanua. Bribop
obberros 1 MeTON0B Hecnenopanns. [ocraHoBka Leneif ¥ 3apay uccnenosauys. Onpenenexue
npoaykra Heenefosanus. OnpeseneHHe 3TanoR ¥ COCTABNIEHHE TUIAaHa HCCIeA0BaAHHU.
3amunra mpoexta: IlpejcraBieHHe pe3yNbTATOB BLIIOJHEHHA yueOHO-HCCHEIOBATENHCKIX
IIPOEKTOB (BBICTYIUIEHHE C Ipe3eHTalMei)
Pazpaborka MEHTANBHOM KapTsi MO TeMe «THIEl XUMHYECKHX PEAKIIHID
PaspaGotars onopupiii ofobmarommit mnaxar «ucnepcHble cucreMe», «lIpHMeHEHHE
Camocroarensnas CYCMEH3UIA 1 3MYNILCHIA B METHIIMHEY. 12
pabora CocrapieHue KPOCCBOPIOR IT0 TEMaM:

1) Yrnesonopossr
2) Kucnopoacoaepicaliie Opraiimiueckie coeHHeHus
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3) AMHHOKHCHOTSHI 1 Benku

Cocrapnenye Tabnuuel «XapakTepHCTHKA BaOKHEHINHX MOAHUMEPOB, IIPHMEHJEMBIX B
MEXHIIUHEeY.

[Moucx M aHaNTH3 XHMHYECKOH HH(OPMALMK U3 pasiHIHEIX HCTOUHHMKOB (HaydHadg K yuebHo-
Hay4Has JiuTepaTtypa, CpeacTBa Maccosoii uHdopmauyH, ceTs MHTEpHET K APYyrue) 110 Teme
kefica. [ToRroTOBKA MHHH-IOKIAAa ¢ IPE3eHTaLKell [0 TeMe Keiica.

TToMCK M aH&IM3 XHMHYECKOH UHPOPMELMH K3 PasiMYHBEIX HCTOUHHKOB (Hay4yHai M yuebHo-
HAYYHAs JIMTEpaTypa, CpelcTBa MaccoBoit uHpopMalyy, ceTh VIHTEpHET 1 Apyrue) 1o Teme
npoexTa. [ToAroTorka foknaja ¢ Npe3eHTaunei 1o remMe npoexTa.

Koncyapraumnn 2
TIpOonMEsKYTOUHAS ATTECTANNA M0 ANCUIIIIIIC (3K3aMEH) 6
Beero 144
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53 YCJoBust PEAJIM3ALIUHA ITPOI'PAMMODI
OBHIEOBPA3ZOBATEJNBHOU NTUCUHHUNJIWHDBI

3.1 TpeboBaHHA K MATCPHANBLHO-TCXHHICCKOMY 00eCHeUCHHIO

Peanusawurs yuebnoit auctmnnuubt TpebyeT Hanuaus yueOHOro kabuHeTa « XuMHu»

O6opyanopanie yueGHoro kabunera:

YuebHO-nporpaMmHas  AOKYMEHTaLHs: TipuMepHas yueGuas nporpaMma, pabouas yueGHas
nporpamMma, KaneHAapHo-TEMaTHYECKHH nnaH.

Jocka knaccrHas

Crost v cTyn ans npenoaaeatens

CTOJBI 1 CTYNILA AAS CTYJACHTOB

[Ixad ana peaxTHnon

[lxath nus HHCTPYMEHTOB H IPUBOPOB

Muxponaboparopus

-

hIh ihs D BOe

Texuuueckue cpeacTea odyueHHs:
1. Komnriorep
2. MyneTMenuiHas yeTaHOBKa.

Obopynopanne nabopatopuu # padoumx MECT:

Kanbkynaropst

Beckl paBHonneunble, py4nsie

Pasnogec

[TanTka anexTprueckas

bans Bonsnas

TepMoMeTp XUMHUECKHIT

Cerku Merannuueckue acGecTHPOBAHHBIE

IltaTHB meTamnnyeckuit ¢ HAOOPOM KOJIEL M JAMOK

[Trarus ans npoGHpoK

10. Cnnproska

11. Apeomerp

12. JlaGoparophas nocyna

13. Tabnuua «[lepnoguueckas cucrema anementos I, M. Menpeneenay

14, Tabmuna «3nekTpOXUMHUECKU P HAIPSHKEHMI METAIIOBY

15. Tabnuua «PacTBOpUMOCTE COJEl, OCHOBaHuUIE, KHCIOT B BOAEY

16. Komnszext Tabnuu no xuMmun neM. « CTpoeHte BelecTsa. XUMHUECKas CBSI3EY

17. Heopranuyeckue BELECTBA, PEAKTHBLL, HHIWKATOPEI COTIACHO pOrpaMMe yueGHoi
JHMCLLHTIIHHBI.

3200 = Ok M gl B e
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3.2 Uudopmanuonnoe obecnetdeHHe peaju3auuy NporpaMmbl N0 JUCHHIUTHHE
BJ.07 Xumus

OcHOBHbBIE 2IEKTPOHHbIE H3AAHUS

1. [abpuenan, O, C. Xumus : 10-it knace : 6azopblii yposeHs : yuebuuk / O. C. Tabpuenss,
M. T'. Octpoymos, C. A. CnagkoB. — 7-e u3a., crep. — Mockea : [Ipocsetenue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Texket : anexTponusii / JaHs : aneKTpoHHO-
Oubnuoreunas cucrema. — URL: https://e.]anbook.com/book/473033 (aata obpamenus:
28.08.2025). — Pesxxum pocTyna: anst aBTOPH3. MOB30BATENE . .

2. Tabpuensu, O. C. Xumug : 11-# nace : 6asopslii yporeHs : yueGuuk / O. C. [abpuensn,
H. I". Octpoymos, C. A. CnankoB. — 7-e u3n., cTep. — Mockea : Ilpocserenue, 2025.
— 127 ¢c. — ISBN 978-5-09-120191-8, — Texct : anextpoHuElii // JIaHb : 3EKTPOHHO-
Oubauoteunas cucrema. — URL: https://e.lanbook.com/book/497801 (nara obpatuenus:
28.08.2025). — Pexum nocTyna: Anst apTOPH3. MMOfb3OBATENEI!..,

3. Pyasuruc. . E. Xumus : 6a30Bulii ypoBeHb : yuebunk /T, E. Pynzutue, O, T,
Penbaman. — 2-¢ n34.. crep. — Mocksa : [Tpocseinrenne, 2025, — 336 ¢. — ISBN 978-
5-09-121347-8. - Texcr : mekrponnblii // JlaHb : 3AeKTPOHHO-OUGAHOTEYHAST CHCTEMA.
— URL: https://e.lanbook.com/book/473036 (nara obpaiuenis: 28.08.2025). — Pescum
JOCTyMia: [ aBTOPU3. N0Jb30BaTenRei..

JonoaHuTENLABIC HCFOUHHKH

4. Papeuxuii, A. M. XuMus : 62308blit ypOBEHb | TPEHHPOBOTHEIE H IPOBEPOUHBIE pAGOTEHI
yuebHoe nocobue / A. M. Pageuxuii. — 2-e usn., crep. — Mocksa ; [IpocBelienye,
2025. — 79 c. — ISBN 978-5-09-121348-5. — Teker : anexTpoHHbli // JIaHsb :
anexTponHo-Onbnuoreunas cuctema. — URL: https://e.lanbook.com/book/473054 (mata
obpawenna: 28.08.2025). — Pexum focTyna: Ans 4BTOPU3. [OJIB30BATENEH,

5. Xumug : 10-ii knace : yrny6néuusiii yposeHb : yueGuuxk / B. B. Epemun, H. E.
Ky3ssmenxo. B. M. Tepennn [u ap.] : noa penakuueii B, B. Jiynuna. — 12-€ uss., crep.
— Mocksa : [Tpocsewenue, 2025, — 446 ¢. — ISBN 978-5-09-120709-5. — Texer :
anekTpoHHetit // Jlaus : snekrpouno-Gudnnoreuuas cucrema. — URL:
https://e.lanbook.com/book/497798 (mara obpawmenus: 28.08.2025). — Pexxum moctyna:
IUlg aBTOPH3. MoJib3oBaTeneii.

6. Xumus : 11-if knace : yrnyOnéuueiii yposens : yue6uuk / B, B. Epemun, H. E.
Kysemenxo, A. A, Iiposnos, B. B. Jlynus ; non penakuueit B. B. Jlynnna. — 12-e 3.,
ctep. — Mocxsa : [Ipoceewenue, 2025. — 478 ¢, — ISBN 978-5-09-120710-1. —
Texcr : anextpouublil // Jlanb : anekTpoHHo-GubnuoTeyHas cucrema, — URL:
https://e.lanbook.com/book/497804 (nara obpawenns: 28.08.2025). — Pexum aocTyna;
AU aBTOPH3. MOMb30BATENEH.

7. Cpenuee npodeccronansioe obpazopamiie; nepnozmtxeckoe NOIONHCHOE - H3HAHNE - -

LithNWOTI LA

- ' f..,..-.,. OF QR EZ N1 MU
COI'NTIACOBAHO L o JEQMEEJ.SLM&M.L.QM&
3aB. GHOAHOTEKOH @a;i’ C.H. NackoBas

Ca U
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4. KOHTPOJIb MW OLEHKA PE3YIIBTATOB OCBOEHUS

OBIIEOBPA30BATEJLHON JUCUUIIIKHLI

KoHTpon, M OUEHKa pe3ynbTaTOR OCBOEHHS 0OLIC0Opa3ORATENEHON AMCIUIUIHHEI
PACKPBIBAIOTCS YEpe3 AMCLUIIHHAPHbIE PE3Y/bTAThI, HAlPABIEHHEIE HA POPMHUPOBaBUE OOLIHX
¥ Ipo)ecCHOHANLHBIX KOMICTEHUNIT N0 pasaenamM 1 TeMam cofepianns yuebHoTo MaTepHana.

Obman/npodeccHoHANLAAS Pazpen/Tema THI oLeHOYHLIX
KOMTICTCII LIS MeponpHuaATHI
OK 01. Bribupatb cnocobb! Tema 1.1-1.7
pelerns 3anay Tenma 2.1-2.3
npodeccHoHanLHoIM Tema 3.1
JESITENbHOCTH Tema 4.1
NPUMEHUTENBHO K pasnuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1
Tema 7.1
Tema 8.1, 8.2 TecTupoBanue
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | YerHblii onpoc
OK 02. Mcnonb3osaThb Tema 1.2 Pemenye pacuéTHLIX 3a1a4u
COBpPEMEHHBIE CPEACTBA Tema 1.4-1.7 HabmroneHue 3a XxomoM
TNONCKa, aHaNu3a | Tema 2.1, 2.2 BBLIITOJTHEHH NIPAKTHIKO-
uHTEprpeTauuy uHQopmanun, | Tema 4.1, 4.2 OpPHEHTUPOBAHHAIX 3a[aAHMI
1 HHQOpMAIHOHHEBIE Tema 5.2-5.4 [IpencraeneHue pe3ynsTaTOR
TEXHONMOTHK Ans BeimoaneHus | Tema 6.1 NPaKTHYCCKHX B
3a7ay npo(pecCHOHANBHOI] Tema 7.1 n1abopaTopHEIX paboT
DEATENLHOCTH Tema 8.1. 8.2 IlpoBeneHHE XUMUYECKOTO
Tema 9.1.2-9.1.57/9.2.2-0.2.5 | sxcnepuMenTa
OK 04. Tema 1.7 Brinmonzenue
ApexTHBHO Tema 2.1, 2.2 KOHTPOJBHEIX
B3aHMOCHCTBOBATD K Tema 4.1, 4.2 pabort o
paboTars B KOSUIEKTHBE 1 Tema 5.2-5.4 pasznenam JUCLHIAMHEL
KOMAHLE Tema 6.1 Onexka caMOCTOATENLHO
Tema 7.1 BBLIMOJIHEHHEIX 3aAaHuit
Tema 8.1, 8.2 3auuta yuebHo-
Tema 9.1.5/9.2.5 HCCIIEI0BATENBCKOTO
OK 07. ConeficrBoBath Tema 1.7 npoexTa (c yIeToM
COXPaHEHHIO OKpYHaloel Tema 2.3 Gymymeit
cpenbl, pecypcocbepexennio, | Tema 5.1 npodeccnoOHAIBHOR
NPUMEHSTL 3HAHHS 06 Tema 8.1, 8.2 ICATEIILHOCTH)

H3MEHERUN Knymara,
npUHLKB GepesnBoro
MPOU3BOACTBA. I(HPEKTHBHO
neiicTBOBATL B HPE3BLIMANHBIX
CHTYaUMsIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

[1K 4.2, ITposoaHTE
CAaHHTAPHO-TUTHEHHYECKOE
TIPOCREILEHHE HACENEHHUS

Tema 1.2

Tema 1.5

Tema 1.6

Tema 2.1

Tema 4.1

Tema 7.1

Tema 8.1, 8.2

Tema 9.1.2,9.1.3,9.1.4,9.1.5

3awuimTa penenns keitc-3anay
(c yueToM Oyayeii
npodeccoHaNnbHOM
OESTEINLHOCTH)

BrmonHenue 3axanuit
IIPOMEIYTOUHOM aTTeCTallHH
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5. OPFAHU3ALIMS OBPA3OBATEJLHOIO [POLECCA AJIZ1 OBYUEHUS
HHBAJIMJOB U JIHUL C OTPAHIMYEHHBIMHI BO3MOIKHOCTSIMHU 3A0POBbS

B memax peanusaupu  MHAHNBUAYANTLHOTO NOAXORA K obydennio  0O0ywalomuxcs,
OCYICCTBAAIOMMX YHEOHBIIT TPOUECC N0 COBCTBEHHOH TPASKTOPHIL B PAMKAX HHAHBHAYAIBEHOTO
pabouero niana, M3y4eHHE AAHHON AUCLUMINMHLI Basupyercs CAEAYIOMHX BO3MONKHOCTSIX:
ofecrieueHne BHEAYAWTOPHOH paBoThi CO CTYAEHTaMH, B TOM 4HCile, B SIEKTPOHHOIt
0pa3oBaTeNbHOI CPENe ¢ HCNONb30BAHHEM COOTBETCTRYIOLIEr0 MPOrpaMMHOro obopynoBaums,
AUCTRHUHMOHHEIX (hopm 0oOyuenns, BosMoxHOCTH MHTepHeT-pecypcos, HHAUBUIYILHBIX
KOHCYNLTALIUIH H T. 1.

6. OPTAHU3ALIUSA BOCITUTATEJABHOT'O NPOIECCA OBYYAIOITUXCS

Peannzauusi nporpaMmbl BOCOMTAHMS OOYUAlOMMXCS, HAMpaBIeHHAs Ha (JOPMUDPOBAHHE
MPO(ECCHOHANLHBIX KAUECTB AMUHOCTH, 4YBCTBA MATPHOTH3ME, MPANIAHCTBEHHOCTH, YBAKEHHUS
K namaTi 3awuTHIKOB OTeuectsa n noasuraM [epoer OTeuecTsa, 3aKOHY U PaBONOPSAKY,
YENIOBEKY TpyAa M CTApLIEMY MOKOJEHHIO, B3aHMHOTO YBQXKEHHS, GEPEXCHOTO OTHOLIEHHS K
KyIETYPHOMY HACNEAMIO M TPARHLMAM MHOTOHAHOHANBHOrO Hapoda Poccuiickoit deneparum,
NPUPOLE H OKpY:KAIOLIEH cpese, GepelkHOTO OTHOWIEHHS K 3AOPOBBIO, 3CTETHYECKHX YYBCTB U
YBaXKCHHS K LCHHOCTAM CEMbH,

Hanpapsaenus )
Ne ., Konnuiexe xparepnes 0LEHKH JTHYHOCTHBIX PE3YALTATOB
it BOCIIHTATENLHO oGy aromuNCH
patoTsbl
1. (opmuposanie — IEeMOHCTpaLis HHTepeca k Oyaymeit crenHanbHOCTH;
NPO(ECCHOHANLHBIX ~ OueHka COOCTBEHHOrO NpPOABHIKEHHS, JIHYHOCTHOIO
KauecTB NAHYHOCTH Pa3BHTHSL,
— OTBETCTBEHHOCTh 3a pe3ysbTaT yueOHOil AeATEeNnsHOCTH U
MOATOTOBKH
K NPO(PECCHOHANLHOM AesTENLHOCTH;
— Y4acTHe B HCCIICHOBATENBCKOM H NpoeKTHOIT paboTe;
— Y4acCTue B OJIHMITMAAAX MO CIELUANbHOCTH, BHKTOPHHAX,
B [IPeAMETHBIX HEJIensx;
— Yy4acTHE B KOHKypcax Npo(eCCHOHANBHOIO MacTepCcTBa H
B KOMaHIHBIX IPOEKTax
2. | HpaBcrBenuoe - cobmoxeHue  3THUECKMX HOpM  ofImeHus  npu
BOCITHTAHHE B3aUMOACHCTBHH ¢  o0ydJaroluMmucs, NpenoNABATEIAMH,
MacTEPaMU ¥ PYKOBOAMTEINSIMM NPAKTHKH;
~ KOHCTPYKTHBHOE  B3aHMOJEHCTBHE B  YueOHOM
konnexktTure/Opurane;
- [OEMOHCTpPALNS HABLIKOB MEXJIHYHOCTHOIO MIENIOBOro
0011EHNS, COLHANBHOIO HMHUJDKA
3. Mdopmuporate — C(OPMHPOBAHHOCTD rPAYKAAHCKOH HO3ZUINH,
rpaYKaHCKO- — [MpoABJACHHE  MHPOBO33PEHYECKMX  YCTAHOBOK  HA
NaTPHOTHYECKOH FOTOBHOCTL MOAOALIX JIIoAEi k pabote Ha Biaro OreuecTra;
NMO3HLMH, COUHANLHOM — TIPOABAEHHE OpaBOBOi  AKTUBHOCTH ¥ HAaBBIKOB
OTBETCTBEHHOCTH MPaBOMEPHOro MOBEAEHHS, YBOKCHUA K 3aKOHY:
—_Yy4acTtHe B peajiM3auMM MPOCBETHTENLCKHX IIPOrpaMM,
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MOHCKOBLIX,  ApXEOJIOTHUECKHX,  ROGHHO-HCTOPHYECKHX,
KPaeBeUECKHX OTPAAAX U MONOAEIKHEIX OOBETHHEHHIX
4. Pabota no — TOTOBHOCTL K OOIUEHHIO H B3aUMOCHCTBHIO C JIOABMHE

NPOTHBOAEHCTBUIO CamMOro  pasHoro  Craryca, 3THHUECKOH, peJIHTHO3HOH

TEPPOPH3MY ¥ WHLIM | MPHHAANEIKHOCTH U B MHOrooBpasHex ofCTosTenscraax;

MPOABICHUAM — OTCYTCTBHE (haxTos NPOSBACHUSA HJIEQJIOTHH

SKCTPEMH3MA TEPPOPH3Ma H IKCTPEMH3MA CPEH 00yTaloNiXes;

— OTCYTCTBUE  COLHANBHBIX KOHQIUKTOB  Cpeau
O0y4aloWuXCs,  OCHOBAHHBIX  HA  MEXHAMOHAJIBHOIM,
MEXKPENHTHO3HOIH NotBe
5. Bocniuranue — NPOSIBIEHHE  BLICOKONPO(ECCHOHANBHON  TpyHOBOI

FONOYKUTENBLHOTO aKTHBHOCTH;

OTHOUICHUA K TPYAY —~ MONOKHUTENBHAA AMHAMMKA B OpraHu3amiy cobcTReHHOM
yueOHOH NeqTeNbHOCTH TI0  pe3ynbTaTaM  CaMOOUEHKH,
caMOaHaNIN3a H KOPPEKLHY ee pe3ybTaTOB

0. BonouTtepckas ~  noOpOBONBYECKHE  WHUHMATHBEL 1O  HOMAEPIKE

NEeSATENBHOCTD H | HHBANUAOB W NpeCcTapeNbliX rpajcaaH;

I0GPOBONBLUECTBO —  Y4Y44CTHE B BOJIOHTEPCKOM ABHIKEHUHU

7. | ®bopmupoBanue ~  JIEMOHCTpALMsl HABBIKOB 3JOpOBOro ofpasa >KH3HU U
340POBOIr0 obpa3a | BLICOKOTO YPOBHS KYNBTYPBI 3M0POBbS OOYJIAIONIXCS

HHUIHH

8. DKOHOMUUECKOE — MPOSBNEHHE IKOHOMHYECKOH ¥ ()MHAHCOBOH KYJIBTYpEI,

BOCMHTaHKHE JKOHOMMYECKOH  TpaMOTHOCTH, a Takxke CcoBCTBEHHOH
ameKkBaTHOH  MOZMUMY MO0 OTHOWIEHHIO K  COLUHAaNEHO-
IKOHOMHUECKOIT JeliCTBUTEALHOCTH;

— MNpOSBNEHHE KyNbTypbl mnotpebneHus wuH(bOpMALHKY,

yMeHHI ¥ HABLIKOB NOJL30BAHNS KOMILIOTEPHOH TEXHHKOII,

HABLIKOB OTOOpa M KPUTHYECKOro aHammsa HHQOpPMAaluH,

YMEHHs1 OPHEHTUPOBATHLCS B HH()OPMALHOBHOM NIPOCTPAHCTBE

9. | Dxonornueckoe — JIeMOHCTpauHs YMEHHH M  HaBEIKOB  pasyMHOTro

BOCNIHTAHHE NPHPOAOTIONB3OBAHMS, HETEPNHIMOrQ0  OTHOHIEHHA K
NEHCTBHAM, TPHHOCALIMM BPEA 3KONOTHH;

— [pOSIBNCHHE OKONOTHMYECKOH KYNLTYpbl, OEpEKHOro
OTHOLUEHHS K POAHO 3emite, npupoanbiM borarcream Poccuu
1 MUpa
PaspaboTuuku:

I'BIIOY CK «ITaTuropckuii MEAHLMHCKHH KO

TpenofaraTens Bulciuei kpanudpukalluoHHoH kareropun buprokxora E.B.
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