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PaGouas mporpamma o0611eo0pa3oBaTebHOM AUCHUIUIMHBL XHUMHUA SBJISETCSH
4acThlO TPOrpamMMbl  IMOATOTOBKM  CHEHMAJIMCTOB  CpeNHEro  3BeHa 0
CrelUaJbHOCTAM TexHosorudeckoro mpodwmis CI1O. Ilporpamma paspaboraHa B
coorBetcTBUU ¢ DPI'OC CIIO gns cnempaneHocTH 23.02.06 Texnuueckas
SKCIUTyaTalldsi MOIBHIKHOTO COCTAaBa JKENIE3HBIX JOPOT (JTOKOMOTUBBI) (IIPHKa3
MunuctepctBa 00pazoBaHus u Haykd P® ot 22.04.2014r. Ne 388) u ¢ ®I'OC
cpenHero ob0Iiero o0pa3oBaHusl, yTBEpKIAeHHOro NprukazoM MuHoOpHayku PO ot
17 wmas 2012r. Ne 413, c¢ yuetrom [lpumeprHoii pabodell IporpaMmbl
o01eo0pa3oBaTenbHOl  AMCHMIIIMHEL  XuMHSA  (0a30BBIH  ypOBeHb)  AJIA
npodeccHoHaNbHBIX 00pa30oBaTebHBIX OpraHu3aiyid, yrBepxkieHHoi OI'BOY

11O UPITO (mpotoxost Ne 14 ot «30» HostOps 2022 1.). .

Oprannsanus-pa3pabdoruuk: BriagukaBka3cKHil TEXHUKYM >KEJIE€3HOAOPOXHOTO
TpaHcmopra — Guwinan ¢eaepanbHOro  TrOCyIapCTBEHHOIO  OIODKETHOIO
0o0pa3oBaTeNbHOTO  yupexAeHus  Bbicuiero  obpasoBaHus  «PocToBckui
rOCY/JIapCTBEHHBIN YHUBEPCUTET IMYTEH COOOILICHUI

PazpaGoruuk (u): - ®ugaposa JL.K. npemogasarens (1) BaTXKT — ¢unuana
PI'VIIC

PexomengoBaHna: merogudyeckuM coBetoM BATXKT — dunuana PI'YIIC
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHON JUCHOUILTAHBI «X UMUS»

1.1. MecTo AUCHUILIHHBI B CTPYKTYpe o0pa3oBaTteabHoi nporpammsl CIIO:
OOmeoOpazoBaTenbHass JUCHUILUIMHA «XHUMHs» SBISCTCS 00s3aTEIbHON 4YacThIO
0011e00pa30BaTENBHOIO HHUKJIA 00Pa30BaTENBHON MPOrPaMMbl B COOTBETCTBHHU C
OI'OC CIIO no cnenuansrocTH 23.02.06 TexHruecKas SKCIUTyaTanus noABHKHOIO
COCTaBa KEJNE3HBIX JOPOT (JIOKOMOTHUBBI).

1.2.  Ileau u miaHupyeMbie pe3y/abTaThl OCBOCHUS] THCHHILIHHBI:

1.2.1. Ilean 1 3a7a4n AUCHHIITHHBI

@OopMUPOBAHUE Y CTYIEHTOB MPEACTABIEHUS O XWMHYECKOH COCTaBJIAIOLIEH
€CTECTBEHHO-HAYYHOM KapTHMHBI MHpPA KaKk OCHOBBI TNIPUHATHS pEIICHUNA B
JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHUTYalMsAX, OTBETCTBEHHOTO TIOBEACHUS B
IIPUPOIHOM Cpefie.

3agaum IMCUMILINHBI:

1) chopmupoBaTh MOHMMAHWE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUUYECKUX
IIPOLIECCOB U ABJICHUNA B OKPYIKAOIIEN CPEAE, LIEJOCTHON HAYYHOW KapTUHBI MUPA,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTaBIATH (POPMYJIBI HEOPraHUYECKUX M OPraHUYECKUX
BEUICCTB, YPABHEHUS  XMMWYECKMX  pPEaKkUMid, OOBICHITH WX  CMBICIH,
MHTEPIPETUPOBATE PE3YJIbTATHl XUMUUECKUX SKCIIEPUMEHTOB,

3) cdopmupoBarh HABBIKH MPOBEACHUS MPOCTEHIINX XUMHUAYECKHAX
AKCIEPUMEHTAJIBHBIX HKCCIAEAOBAHUN ¢ COONMIOACHMEM NpaBWI  0€30MacHOro
oOpalieHus ¢ BEIIECTBAMU U JTA0OPaTOPHBIM 000PYIOBAHUEM

4) pa3BUTh YMEHHs HCIOJIb30BaTh WH(OPMALMI0 XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) cdopMupoBaTh YMEHHS MPOTHO3WPOBATH MOCIEACTBHS CBOCH ACITENBHOCTH U
XUMHYECKHAX MPUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX TPOLECCOB,

6) chopMHpOBaTH NOHUMAHUE 3HAYMMOCTH JOCTH)KCHUH XUMUYECKOW HAYKH U
TEXHOJIOTHA JUIsl Pa3BUTHUS COLMAIBHON U TPOU3BOACTBEHHOM cep.



1.2.2. Tlnanupyemble pe3ysibTarel OCBOCHHS 001meo0pa3oBarenbHoi mucuuminHbl B cooTBeTcTBAM ¢ OI'OC CIIO 1 Ha ocHOBE

dIOC CIIO

Kon u nanmenosanue
(opMuUpyEMBIX
KOMIIETCHIINU

[Inanupyembie pe3yJbTaThl OCBOCHUS JTUCIUIUINHBI

O0mmme

JIMCUUIIIMHAPHBIE

OK 01. Beibupats criocoOsl
pELICHMs 3a/1a4
Npo¢eCCHOHATTbHOMN
NeSITeTbHOCTH
NPUMEHUTENHEHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TPyA0BOTr0 BOCINTAHUSA
- TOTOBHOCTB K TPYyAY, OCO3HAHUE LEHHOCTH
MAacTepPCTBA, TPY10MO0HE;
FOTOBHOCTP K  aKTHBHOM
TEXHOJIOTUYECKOM 51 COLMAIIbHOM
HAMPaBJICHHOCTHA, CIMOCOOHOCTh  WHUIMAPOBATH,
[JIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATE TAKYEO
NIEATEITBHOCTD,

HUHTEPEC K Pa3JINYHBIM
MPO(PECCUOHATIBHOMN ACATENIBHOCTH,
OBj1ageHne YHHBEPCAIBLHBIMH YUCOHBIMH
MO3HABATE/JILHBIMHU JACHCTBUSIMU: a) 0a30BbIe
VIOTHYECKHEe AeiCTBUA:

CaMOCTOSITEIILHO (opMyIIMpOBATH 17|
AKTyaJM3upoBaTh MpoOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE,

- YCTAHABJIMBATh CYLIECTBCHHBIM MPU3HAK WM
OCHOBAaHMSI JJi1 CPAaBHCHMS, KjacCU(UKAIMK WU
000011ICHNS,

- ONpPEHENATh UEHU  JEATEIIbHOCTH,
MapaMeTPbl U KPUTEPUU UX NOCTHKCHUS,
- BBISABIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B

JACATCIBHOCTH

chepam

3aaaBaTb

PaCCMATPHUBACMEIX ABJICHHUAX,

- BJIAACTb CHUCTEMOM XMMHYECKHX 3HAHWH,
KOTOpasi  BKJIFOYACT:  OCHOBOIOJIATAKOIINAE
NOHATHS  (XUMMYECKHA  3JIEMEHT,  aroM,
DJICKTPOHHAs 000j04Yka aroma, S-, p-, cl-
DIICKTPOHHBIE ~ OpOMTANM  aTOMOB,  WOH,
MOJIEKY 1A, BAJICHTHOCTD,
PIEKTPOOTPULIATENBEHOCTD, CTEIEHb
OKHMCIICHUSI,  XMMHUYECKas  CBi3b,  MOIIb,
MOJIIpHAs ~ Macca,  MOJSPHBIA  00BeEM,
VIJIEPOAHBIN CKENET, PyHKIMOHAIbHAS TPy1Ia,
panuKarn, U30MEPHS, U30MEDPHI,
rOMOJIOTUYECKU I psa, TOMOJIOTH,
YTIEBOJAOPOABI, KHACTIOPOI- U
Q30TCOACPIKALINE COCIUHEHMS,
OHOJIOTHYECKH AKTUBHBIE BEIIECTBA
(YTJIEBOABL, )KAPBI, OETTKW ), MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHEHMS,
KPUCTALIMYECKAS pelieTKa, THUTIBI
XUMUYECCKHX PEAKIMIA (OKUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE, 3K30-U
PHAOTEPMHUYECKUE, PEAKIIMA HOHHOTO OOMEHA),

pacTBop, JJIEKTPOJIMTHI,




BHOCUTh  KOPPEKTHBBI B  JIEATEIBLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB  ILIENSAM,
OLICHUBATh PUCKHU MOCIEICTBUN JEATETBHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH PEUICHUY]
PKU3HCHHBIX MPOOJIEM

0) 0a30BbIC HCCJICI0BATEIBCKHE ACIHCTBUA:

- BJIQJIETh HABBIKAMH Y4YEOHO-UCCIIECI0BATEILCKON 1|

MPOCKTHOM JEATCIILHOCTH, HABBIKAMH pa3peIlicHus
npoOseMm;
- BBISBJISITh TPUUMHHO-CJICACTBEHHBIC CBS3U U

AKTyaJIM3UPOBaTh 33Ja4y, BBIABUIATh THIIOTE3Y €€
peLICHUS, HAXOAWUTh apryMEHThI IJist
N0KA3aTeNIbCTBA CBOMX YTBEP)KICHWH, 3a/1aBarh
napamMeTphl U KPUTEPUU PELICHUS;
- aHAIM3UPOBATh MOJIyYCHHBIE B XOJI€ PELICHUs
3a7a4l  PE3yJbTaThl, KPUTUYECKH OLICHUBATh WX
JOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCJIOBHSIX;
- YMETh MEPEHOCHTH 3HAHWS B MO3HABATEIIbHYIO W
MPAKTUYECKYO0 O0NACTH KU3HEAEATEIIBHOCTH,
- yMETh WMHTETPUPOBATh 3HAHUA M3  PA3HbIX
MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIE WJIEH, TPEIaraTh
OpPUTHHAJILHBIE TIOAXO/IbI U PEIICHUS;

CHOCOOHOCTB MX WCIOJIb30BAHUS B

[T03HABATEIILHON W COLUAIEHON ITPAKTUKE

HEAIEKTPOJIUTHI, BIEKTPOTUTUYECKAS
MCCOLMALNS, OKHUCIIMTEIb, BOCCTAHOBMTEID,
CKOPOCTh XMMHUYECKOH PEaKUMH, XUMHUYECKOE
PaBHOBECHE), TEOPUM W 3aKOHBI (TEopusl
XUMUYECKOTO CTPOEHUS OpPraHU4eCKuX|
BEILIECTB AM. bytneposa, TeOpUs|
PIEKTPOJIMTAYECKON JMCCOLIMALINH,
nepuoanyecknii  3akoH .M. Menneneesa,
3AKOH COXPAHEHMsI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I S3BIK XUMUH,
(haKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY YCHU U 17} 0e30MmacHoOM
M CII0Ib30BAHUU BAKHEUIIINX
HEOPraHUYECKUX W OPraHUYECKUX BEIIECTB B
OBITY W MPAKTUYECKON ACATEILHOCTH YEIIOBEKA,
- YMETH BBISBIIATh XAPAKTEPHBIC NMPU3HAKU W
B3aUMOCBS3b M3YUYEHHBIX MTOHATHH,
[PUMEHATH COOTBETCTBYIOIIME IOHATUSA TPH
ONMUCAaHUU CTPOEHUS 17} CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHUX BEILIECTB U UX|
[PEBPALLICHHIA, BBISIBIIATD B3aUMOCBS3b
XUMUYECKAX  3HAHUW C  TOHATUSAMH U
MPEACTABICHUIMHA IPYTUX
€CTECTBEHHOHAYYHBIX NPEAMETOB;

YMETh  HKCIOJB30BATh  HAMMEHOBAHUS
XUMUYECKAX COCAMHEHUH MEXKIYyHAPOIHOTO

COI03a TEOPETUYECKON U NPUKIIATHON XUMHAU




11 TPUBHAIBHBIC HA3BAHUS BAKHENIINX BEIECTB
(3TMNEH,  AueTWICH, [IHLEPUH,  (eHo,
(opManbACrua, YKCYyCHas KHUCIIOTA, TJIMLHH,
yrapHblii ra3, YIJIEKACIBIA Ta3, aMMHaK,
ramicHass  M3BECTb,  HErameHas  M3BECTh,
NUTBEBAT COJA W JIPYTUX), COCTABJIATH
(OpMyJIbI HEOPTraHMYECKUX M OPraHMYECKUX|
BEIIECTB, YPpaBHEHUS

XUMUYECCKHX PEaKUuid, OOBIACHITH UX CMBICI,
[MOATBEPKAATE  XAPAKTEPHBIE  XUMHYECKHUE
CBOWCTBA BEILIECTB COOTBETCTBYIOIINMHY|
DKCIIEPUMEHTAMHA W 3alACIMH  YPaBHECHUH
XUMHAYECKUX PEAKLINIA,

- YMETb YCTaHaBJIUBATL IPUHANIEKHOCTD

M3YUYECHHBIX HEOPraHUIECKUX 51
OPraHMYEeCKUX BEIIECTB K ONPEACIICHHBIM
Kjaccam 51 rpymnnam COCIMHEHWH,

XapPaKTEPU30BaTh WX COCTAaB M BAKHCUIIUE
CBOMCTBA, ONPEIECIATh BUIBl XUMHUYECCKHUX]
CBSI3CH (KOBaJICHTHaS, WOHHAs,
METAJUTMYECKAs, BOAOPOJHAS), THIIBI
KPUCTAJUTMYECKUX PEILIECTOK BEILIECTB;
KJIACCU(PUIIMPOBATh XUMUYECKHUE PEAKIINH,
chopMHpoBaTh MPEACTABJICHHUS 0
XUMHAYECCKOMN COCTaBJIAIOLICH
€CTECTBCHHOHAYYHOH KapTHHBI MUpa, POJIH
XUMWAWA B TO3HAHWUU SIBJICHUNA MPUPOJIbI, B
(hOpPMHUPOBAHUU MBIIIJICHUS M KYJIETYPbI




JTMYHOCTH, ee ($yHKIMOHATBHOR
rPAMOTHOCTH, HEOOXOAMMOM [isl  pelICHus]
NPAKTUYECKMX  3a7ady M DKOJOTMYECKH
00OCHOBAaHHOTO  OTHOLICHWUS K  CBOEMY)|

30POBBIO U MMPUPOIHON CPeEAE;

- YMETb NPOBOAWTH PACUETHI MO XUMHUYECKUM|
dopMyslaM M YPaBHEHUSIM  XUMHYECKHX
peaKuMii ¢ MCHOJIb30BAHWMEM  (PU3UYECKHX
BECJIMYMH, XaPAKTCPU3YIONMX BEIIECTBA €
KOJIMYECTBEHHOW CTOPOHBL: MAacchl, 00bEMA
(HOpMaJIbHbIE YCJIOBUSI) Ta30B, KOJIMYECTBA
BCLICCTBA, UCIOJIb30BATh CUCTEMHBIC
XUMUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUI B
KOHKPETHBIX YKU3HEHHBIX CUTYyalUsIX,
CBSI3QHHBIX C BEUIECTBAMH M UX MPUMEHCHUEM

OK 02. Uctios30BaTh
COBPEMECHHBIC CPEJICTBA
[MOMCKa, aHaIu3a 1

B 00/1acTH HEHHOCTH HAYYHOI'O MO3HAHUS
c()OPMUPOBAHHOCTH MHUPOBO33PEHHS,

COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO

pPa3BUTHUS HAYyKM M OOLICCTBEHHOM MPAKTHKH,

YMETh  IUIAHUPOBATb W BBINIOJHATH
XUMUYECCKHIA  SKCIEPUMEHT  (IPEBpALICHHS
OPraHUYEeCKMX BEIUECTB IPU HAIPEBAaHMH,
MMOJIyYEHUE DTUJICHA U M3YUYEHUE €TI0 CBOMCTB,

MHTEPIPETALIMH OCHOBaHHOTO Ha aUaIore KyJbTYP, [KQUECTBEHHBIC PpPEaKUMA HA  AIBJACTHIBI,
uH(pOpMaLKK U CHOCOOCTBYIOLIETO OCO3HAHWIO CBOEr0 MECTa BKPAaXMall, YKCYCHYIO KHUCIOTY, JACHATypauusl
MH()OPMALMOHHBIE NOJTUKYJIBTYPHOM MUPE; OCNTKOB TMPH HArpEBaHWM, LBETHBIC PEAKIUU
TEXHOJIOTHU JIJIs - COBEPLICHCTBOBAHUE S3bIKOBOW M YWTATENBCKOH[OEIKOB, MPOBOANTh PEAKIIMM MOHHOTO OOMEHA,
BBITIOJTHEHUS 3314 KyJIBTYPBl KaK CPENCTBA B3aMMOJCHCTBHS MEKIAY(ONPEIENSITh  CPEAy  BOAHBIX  PacTBOPOB,
npo(ecCnOHATBbHOM TFOABMU M TO3HAHUS MUPA; KAUECTBEHHBIC ~ peakuuu  Ha  cyjabdar-,
NEATENIBHOCTH - OCO3HAHWE LEHHOCTM HAy4YHOH JACATENbHOCTH,[KAPOOHAT- W XJIOPUI-AaHWOHBI, HAa KaTHOH
FOTOBHOCTH OCYIIECCTBISITh NPOEKTHYIO AMMOHHSI, pelarb




MCCIIEA0BATENBCKY FO JEATCIIBHOCTh
WHIMBU Ty aJIbHO U B TPYTIIIE;
OBaanenue YHHBEPCATbLHBIMHA yueOHbIMH

MO3HABATE/ILHBIMH el CTBHSIMH:

B) padora ¢ nH(popmanmeii:

- BJIQJICTh HABbIKAMU MOJydeHHs WHGOpMALMU U3
MCTOYHUKOB  PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATh MOUCK, aHAIHM3, CUCTEMATH3ALMIO U
WHTEPIpETAUI0 MHPOPMALIMK PA3TUUYHBIX BUJOB U
(hopM MpEACTABICHMUS,

- CO3/1aBaTh TEKCThl B Pa3Iu4HbIX (opmarax ¢
YUETOM Ha3HAYCHUS WHQOpPMALMM M LEJEBOM

OKCIIEPUMEHTAIBHBIE  33/la4d 10  Temam
"Metael" 1 "Hemeramisl") B COOTBETCTBUH C
NpaBUJIaMA  TEXHUKH  O€30MacHOCTH  TpH
oOpaleHnn ¢ BEIECTBAaMM M J1a00paTOPHBIM
00OpYIOBAHMEM, TIPEACTABIIATE PE3YJIBTATHI
XUMHYECKOTO DKCIEPUMEHTa B (PpopMe 3ammcu
VPaBHEHHI COOTBETCTBYIOIIMX pEaKUuid U
(OopMyJIMPOBAaTh BBIBOJBI HAa OCHOBE JTHX|

PE3YJIbTATOB,;

YMETb  QHAJU3UPOBAThb  XUMHYECKYIO
WH(DOPMALMIO, TMOJYYaeMyl0 W3  Pa3HbIX
MCTOYHUKOB (cpencts MaccoBOM

uH(popManmu, cetb UHTEPHET U APYTHE),
- BJIQJACTh OCHOBHBIMA METOJAAMH HAYYHOI'O
MO3HAHUS BEIIECTB W XUMUYECCKUX SIBJICHHN

(HaOmoIcHUE,  U3MEPEHUE,  DKCIEPUMEHT,
MOJICTMPOBAHUE ),

- YMETb MPOBOJUTH PACUETHI MO XUMHUYECKUM
dopMynaM U ypaBHEHUSIM  XUMHUYECKUX]
peakiuii ¢ UCMOJb30BAHUEM  (PUBMYECKUX|
BEIIMYMH, XapakTEpPU3YIOLMX BEUIECTBA €
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMal
(HOpMaJIbHbIE YCJIOBUSI) Ta30B, KOJIMYECTBA
BEIICCTBA; UCIOJIb30BaTh CUCTEMHBIE

XUMHWYCCKUC 3HAHWA AJI IPUHATHA peIHeHI/Iﬁ B
KOHKPCTHBIX JKM3HCHHBIX CUTyalHgX,

ayIMTOPUM, BbIOMpas  ONTUMAIBHYK  (popmy
NPEICTABICHUS U BU3YaIN3aliy;

OLICHWBATHh  JTOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE TMPABOBBIM W
MOPATbHO-3THUYECKAM HOPMaM;

- WCMOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHMA B  PEUICHUH
KOTHATHUBHBIX, KOMMYHHKATUBHBIX u
OPraHM3AallMOHHBIX  33a4a4 € COOJIFOACHUEM
TpeOOBAHWI SPrOHOMUKH, TEXHUKW O€30MaCHOCTH,
TMTUEHBI,  PECYPCOCOEPEIKEHUs, TPABOBBIX W
PTUYECKMX  HOPM, HOPM  HMH(OPMALMOHHOM
0€30MacHOCTH,

- BJIAJICTh HABBIKAMM PACMO3HABAHWS W 3aLIUTHI
uH(popManmy, WHPOPMALMOHHON  0e30MmacHOCTH
JTMYHOCTH,

CBA3aHHBIX C BCIICCTBAMM W UX ITPUMCHCHHUCM




OK 04. S¢ppexTrBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMAaHJIC

TOTOBHOCTh K CaMOPA3BUTHIO,
CaMOCTOSITETBHOCTH U CAMOONPEIETICHHLO,
-OBJIQJICHUE HABBIKAMH y4eOHO

MCCIIEI0BATENIBCKOM, TIPOEKTHOM W COLHAIBHOM
NEATENILHOCTH,
OBaanenue YHHBEPCAJIbHBIMH

KOMMYHHUKATUBHBIMU JieiicTBUSIMHU: 0)
COBMECTHASI ICATE/IbHOCTD:

- TIOHMMaTh M  WCIOJb30BaTh MPEUMYILECTBA
KOMaHJAHON ¥ MHIUBUAYaTbHON PadoTHI;

- TPUHUMATH LEIA COBMECTHOH JCATENBLHOCTH,
OPraHMU30BBIBATh U KOOPIAMHUPOBATH ACHCTBUS 1O €€
JTOCTHYKEHHIO: COCTaBJIATL  IJIAH  JCHCTBHH,
pPACIPEACIIATh POJIM ¢ YYETOM MHEHUH YYACTHHUKOB
00Cy>KIaTh pE3yJIbTaThl COBMECTHOM PadOTHI;

- KOOPAMHUPOBATb W  BBHIMOJNHATE paboTy B
Y CIIOBUSIX pEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOEHCTBHS;

- OCYIIECTBISITH  MO3UTHBHOE  CTPATErM4eCKOe
MOBEICHUE B PA3IUYHBIX CUTYALHUSAX, MPOSBIIATH
TBOPYECTBO 17} BOOOpa)KEHUE, OBITh
WHULIMATHBHBIM

OBaanenue YHHBEPCAJIbHBIMH
peryJiSTHBHbIMH JeliCTBUSIMU:

) IPUHSATHE ce0s1 U APYTUX JIJeii:

- MPUHAMATh MOTHBBI M aPTYMEHTHI APYTHX JIFOACH
[IPU AHAIM3E PE3YIbTATOB ACITEILHOCTH,

YMETh  IUIAHUPOBATb W BBINIOJHATH
XUMUYECCKHIA  SKCIEPUMEHT  (IPEBpALICHHS
OPraHUYEeCKMX BEIUECTB IPU HAIPEBAaHMH,
MMOJIyYEHUE DTUJICHA U M3YUYEHUE €TI0 CBOMCTB,
KAQUECTBCHHBIC  PEAKUMW  HA  AJIbJACTUJBI,
KpaxMmasi, YKCYCHYHK KHUCJOTY, JIEHATypauus
OCNTKOB TMPH HArpEBaHWM, LBETHBIC PEAKIUU
OCJIKOB, MPOBOAUTh PEAKIIMA MOHHOTO OOMEHA,
ONpENENsaTh  CPeAy  BOJHBIX  PacTBOPOB,
KAUECTBEHHBIC ~ peakuuu  Ha  cyjabdar-,
KapOOHaT- W XJIOPUI-aHHOHBI, HAa KAaTHOH

AMMOHWUS, pemars
OKCIIEPUMEHTAIBHBIE  33/la4d 10  Temam
"Metael" 1 "Hemeramisl") B COOTBETCTBUH C
NpaBUJIaMA  TEXHUKH  O€30MacHOCTH  TpH
oOpalllcHuM C BEUICCTBAMH M JTAOOPATOPHBIM
000OpyAOBaHUEM,; TPEACTABIATH PE3YJIbTATHI
XUMHYECKOTO DKCIEPUMEHTa B (PpopMe 3ammcu
VPaBHEHHWII COOTBETCTBYIOIIMX pEaKkuuii U
(OopMyJIMPOBAaTh BBIBOJBI HAa OCHOBE JTHX|
PE3YNBTATOB

- NOPHU3HABATH CBOE MPABO W MPABO JPYTUX JKOJCH
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Ha OIMOKU,
- pPa3BUBATh CMIOCOOHOCTh MOHUMATh MUP C MO3UIIUH]
JIPYTOro Y€JI0BEKa,

OK 07. ConelicTBOBaTh
COXPAHEHUIO OKPYIKAFOLIEH
Cpelbl,
PECYPCOCOECPEKEHUTO,
NPUMCHSTH 3HAHHSI 00
M3MCHCHUN KITMMATa,

[ PUHLIMITBI OCPEKITUBOTO
POU3BOJCTBA, 3PPEKTUBHO
IECTBOBATH B
UPE3BbIYANHBIX CUTYALUSIX

B 00/1acTH 3K0J10r14€CKOr0 BOCIIMTAHUSI:

- c(pOPMHPOBAHHOCTh 3KOJOTHYECKOH KYJBTYPHI,
[MOHUMAHUE BIUSAHUA COLMAIBHO-DKOHOMHUYECKHUX
MMPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATIBHOM
Cpelpl, OCO3HAHWME  TJOOATBHOTO  XapakTepa
PKOJIOTUUYECKUX TPOOJIEM;

- IUTAHUPOBAHUE W OCYUIECTBIICHUE JEWUCTBUA B
OKpY>Karollle cpele Ha OCHOBE 3HAaHUA LEJeH
VCTOMYMBOTO Pa3BUTHS YEITOBEYECTBA,

AKTUBHOE HETIPUATHE NCUCTBUN, MPUHOCIIINX BPE
OKPY>KaroIlen Cpeae,

- YMEHME  MPOTHO3WPOBATH  HEOJIArOMPUSATHBIE
PKOJIOTHYECKHAE TOCIEACTBUA NPEATPUHUMAEMBIX
NEUCTBUN, IPEAOTBPAILIATH UX;

chopMHpoBaTh MPEICTABJICHHUS 0
XUMUYCCKON COCTAaBJIAIOIICH
C€CTECTBCHHOHAYYHON KapTUHBI MHpA, POJIH

XUMHHA B [O3HAHUU SBJICHUM IIpUpOALI, B

(GOpMHUpPOBAHUM  MBIIIJICHUS W KYJBTYPbI
JTMYHOCTH, ee (GYyHKIMOHATTLHOR

rPAMOTHOCTH, HEOOXOAMMOM [isl  pelICHus]
NPAKTUYECKMX  3a7ady M DKOJOTMYECKH
00OCHOBAaHHOTO  OTHOLICHWUS K  CBOEMY)|

340POBbBIO U MIPUPOJHOM CPEAE;

- YMETb COONIONaTh NpaBUia 3KOJIOTMYECKH]
1€71eco00pa3HOro MOBEACHUS B OBITY W
TPYAOBOU NEATEIBHOCTH B LEIAX COXPAHCHUS
CBOETO 30POBbS M OKPYXKAOIIEH NMPUPOITHON
Cpelbl;, VUUTBIBATE OMMACHOCTH BO3JCUCTBUSA HA
PKUBBIC OPraHW3MBl ONPENCICHHBIX BEIIECTB,
[IOHWMAast CMBICI IIOKAa3aTeyist IPEACIIbHON
Oy CTUMOI KOHLIEHTPALIUH

pacimpenue OIIBITA NEATEIIbHOCTH
SKOJIOTMYECKON HAIPABIIEHHOCTH,

OBJIAJICHUE HaBBIKAMU y4eOHO
MCCIIEI0BATENIBCKOM, TIPOEKTHOM W COLHAIBHOM
JEATEIIBHOCTH,




[TK 2.1 Ynpasisrs
MJIAHUPOBAHUEM U
OpraHu3anyen
POU3BOJCTBEHHBIX PadOT
KOJUIEKTHBA MCTIOJTHUTEIIEH
C COOJIFOIEHUEM HOPM
0€30IMACHBIX YCIIOBUH

TpyJa.

- c(pOPMHPOBAHHOCTh 3KOJOTHYECKOH KYJBTYPHI,
[MOHUMAHUE BIUSAHUA COLMAIBHO-DKOHOMHUYECKHUX
MMPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATIBHOM
Cpelpl, OCO3HAHWME  TJOOATBHOTO  XapakTepa
PKOJIOTUUYECKUX TPOOJIEM;

- IUTAHUPOBAHUE W OCYUIECTBIICHUE JEWUCTBUA B
OKpY>Karollle cpele Ha OCHOBE 3HAaHUA LEJeH
VCTOMYMBOTO Pa3BUTHS YEITOBEYECTBA,

AKTUBHOE HETIPUATHE NCUCTBUN, MPUHOCIIINX BPE

OKPY>KaroIlen Cpeae,
- YMEHME  MPOTHO3WPOBATH  HEOJIArOMPUSATHBIE
DKOJIOTUYECKAE TIOCIEACTBUA IPEAIPUHAMAEMBIX
NEUCTBUN, IPEAOTBPAILIATH UX;

pacimmpenue OIIbITa NEATEIBHOCTH
PKOJIOTUYECKON HAIIPABJICHHOCTH,

OBJIaJICHUE HaBBIKAMU y4e0HO
MCCIIEI0BATENIBCKOM, TIPOEKTHOM W COLHAIBHOM

NEATCITEHOCTH,

HUCITIOJIB30BAaTh CHUCTCMHBIC XUMHUYCCKUC
BHaHWA IJI IIPUHATHA peI]_IeHI/Iﬁ B KOHKPCTHBIX

PKU3HCHHBIX  CUTYyalHUsX, CBSI3aHHBIX  C

BEIICCTBAMU U UX TPUMEHEHUEM,
chopMHpoBaTh MPEICTABJICHHUS 0

XAMHYCCKOM COCTaBIISIOIICH

€CTECTBEHHOHAYYHOH KApTHHBI MHpA, POJIH
XUMUM B TO3HAHWW SIBJICHUH MPUPOIBI, B

(GOpMHUpPOBAHUM  MBIIIJICHUS W KYJBTYPbI
JTMYHOCTH, ee (GYyHKIMOHATTLHOR
rPAMOTHOCTH, HEOOXOAMMOM [isl  pelICHus]
NPAKTUYECKMX  3a7ady M DKOJOTMYECKH
00OCHOBAaHHOTO  OTHOLICHWUS K  CBOEMY)|
3I0POBBIO M MPUPOAHOMN CPEE;

- yMETh COOMIOAaTh MPaBUA SKOJIOTHUYECKH
1€71€cO000pa3HOr0  MOBEACHUS ObITY W
TPYAOBOU NEATEIBHOCTH B LEIAX COXPAHCHUS
CBOET0 3I0POBbS U OKPYIKAKOLIEH MPUPOIHON
Cpelbl;, VUUTBIBATE OMMACHOCTH BO3JCUCTBUSA HA
PKUBBIC OPraHW3MBl ONPENCICHHBIX BEIIECTB,
[TOHUMAas

B

CMBICJI ITOKa3aTciid Hpej:[eanoﬁ
HOHYCTHMOﬁ KOHICHTPAalun
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2.

JUCHUATLTMHBI

2.1. O0bemM AUCHUIJIMHBI H BHABI Y4eOHOIH padoThl

CTPYKTYPA U COAEP)KAHUE OBIIIEOBPA30OBATEJILHOI

Bup y4eOHoii paGoThbI Obvem 6
yacax

O0bem 00pa30BaTE/IbHOI MPOrpaMMBbl TUCHHUILIMHBI
OcCHOBHOE coep:KaHne 70
B TOM YHCJIE:
TCOPETUUECKOE 0OYUCHHE 50
[MPAKTUYECKUE 3aHIATHS 20
IIpodecCHOHANBHO -OPHEHTHPOBAHHOE COACPKAHME 6
B TOM YHCJIE:
TCOPETUUECKOE 0OYUCHHE 2
[MPAKTUYECCKUE 3aHATHUS 4
i PepeHIMpPOBAHHBIN 3a4€T 2
HTtoro 78

Hrorosasi arrecranusi B popme

A epeHupPOBAHHOIO 3a4€eTa




2.2. Temaru4yeckuii IVIaH U COAEPKAHHE THCUHUIIUNHBI « X MMHS

Coaep:xkanue yueOHOro marepuaa (0CHOBHOE U MpodecCHOHAIBHO-

. Oobem | dDopmupyembie
HaumeHoBaHuUe pa3esioB H TeM | OPHEHTHPOBAHHOE), IA00PATOPHBIE U NPAKTHYECKHE 3AHATHS, TPUKJIAXHOM
4acoB KOMIEeTeHIHH
MOAYJIb (MPH HAJIMYHH)
1 2 3 4
Ba3oBbiii MoayJIb ¢ NpogecCHOHAILHO-OPHEHTHPOBAHHBIM COEPKAHUEM
OCHOBHOE coiep:KaHHne 70
Paznen 1.OCHOBBI CTpOeHNsI BelIeCTBA 8
CoBpemeHHast MoieIb CTpoeHus: aroMa. CHUMBOJMYECKUN S3bIK XUMHUH. XUMHUYECKUHN
bJaeMeHT. OJNeKTpoHHass KoHpurypanus artoma. Kiaccupukaums XUMHYECKIX 2
>JIEMEHTOB (S-, p-, d-371eMeHThI). BaneHTHbIE 3JIeKTPOHBI. BajeHTHOCTS.
DNEKTPOHHAS TMPHUPONA XHUMHYECKOH CBS3H. JIEKTPOOTPHLATENbHOCTh. Buibl
XUMHUYECKON CBsI3U (KOBAJICHTHAsI, HOHHASI, METAJUINYECKasl, BOJOPOAHAsT) M CIIOCOOBI
ee oOpasoBaHUsI. 2
Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKUX MpaxTuueckoe 3ansTHeNe 1 OK 01
SJIEMEHTOB U MPUPOJIa XUMUICCKON Perenne  3amaHnii Ha UCMOAB30BAHWE XUMHUYECKOH CHMBOJIMKH W Ha3BaHUIA
CBA3H COCMHEHUH IO HOMEHKJAaType MEXIyHapOJHOIO COK3a TEOPETHYECKOH H
MPUKJIAIHON XUMHU U TPUBHAJBbHBIX HA3BAHUH 1JIs1 COCTABICHHS XUMUYECKUX POpPMYJT
[BYXaTOMHBIX COEIMHEHHI (OKCHUAOB, CyNb(QUAOB, THAPUAOB U T.I) U JAPYIHX
HEOPTraHMYECKNX COEAMHEHUH OTENbHBIX KJIACCOB.
[IpakTHueckne 3aJaHWss Ha YCTAHOBJIGHHE CBSI3U MEXAYy CTPOSHHEM AaTOMOB 2

XUMUYECKUX BJEMEHTOB M MNEPUOAMYECKUM H3MEHEHHEM CBONCTB XUMHUYECKUX
PJIEMEHTOB M HUX COEIUHEHHMII B COOTBETCTBHMU C mnosiokeHuem llepuonuueckoi
CHUCTEMBI.
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I[pakTHueckoe 3ansiTHeNe2
[lepuonnueckas cucrema xumudeckux siaeMeHTOB J[M. Menneneesa. ®usnueckuil

Tema 1.2.
[Tepropnueckuii 3aKoH U Tabiua
J.H. Menneneesa

cmpicn Ilepuoanueckoro 3akonHa JI.M. MenpneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS]
CBOWCTB XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOJKHBIX BEILIECTB B
COOTBETCTBUU C MOJOKEHHEM XMMH4YECKOro sjnemenra B Ilepuogndeckon cucreme.
MupoBo33penueckoe 1 HayuHoe 3HaueHue [lepuonuueckoro 3akona /.M. Menneneesa.
[Ipornosel JI. 1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pelnenue nNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aaHUM Ha XapaKTepU3aLnio
XUMHYECKHX  3JIeMEeHTOB  «Merauinueckue /  HEMETAUIMYECKHE  CBOWCTBA,
PJIEKTPOOTPULIATENIBHOCTh XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B MEPUOAUYECKON CUCTEME XUMHYECKUX djieMeHToB 1. M.
Menneneesa»

OK 01
OK 02

Pa3aen 2. Xumuueckue peakuuu

10

Tema 2.1
THUIbl XUMHYECKUX PeaKLUi

Knaccuukanus u TUITBI XUMUYECKUX PEAKIMHA C y4aCTHEM HEOPTaHUYECKHX
BemecTB. COCTaBlieHHEe YpaBHEHUN PEAKIIUi COEMHEHUS, PA3JIOKEHHS, 3aMEIIEHHSI,
oOMeHa.

VYpaBHeHUs1 OKUCICHUSI-BOCCTaHOBIeHUs. CTeneHb okuciaeHust. OKUCIuTenp u
BOCCTaHOBUTEJb. COCTaBJICHUE U yPABHUBAHUE OKUCJIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakuuii METOIOM 3JIEKTPOHHOTO Oananca. OKUCIUTENbHO- BOCCTAHOBUTEIbHBIE
pPeakUny B MPUPOE, MPOU3BOACTBEHHBIX MPOLIECCAX U KUIHENEATCIbHOCTH
OpPraHU3MOB

OK 01
OK 04
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IIpakTuyeckoe 3anaTHeNe3

KonuuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHbI B
XUMUU 1 pacueThl [0 YPaBHEHUSM XUMHUYECKUX peakiuii. Monb Kak eIMHULA
KOJIMYECTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUsI MACChl U SHEPTHH.
3axoH ABoranpo. Mojsipabiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTD Ta30B.
PacueTsl MO ypaBHEHUAM XUMUYECKHX PEAKIUI ¢ UCIIOIb30BAaHIEM MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBHSI) TA30B, KOJIMYECTBA BEIECTRA.

MccnenoBaHue TUIOB (TI0 COCTaBY M KOJMUECTBY UCXOIHBIX M 00Pa3y IO LIHXCSI
BEIECTB) U MPU3HAKOB XUMHUECKUX peakuuii. [IpoBenenne peakuuii HOHHOTO
oOMeHa, orpezieNieHre CPeabl BOIHBIX PACTBOPOB.

Tema 2.2
DNIEKTPOUTHYECKAST TUCCOLUALINS
U UOHHBIN 0OMeEH

Teopust anexTpoauTHUeckoil nuccounauuu. MoHbl. DnekTpoauTel, HE3IEKTPOIUThI

Peakunn wonHOro obOmena. CocraBieHHe peakUUuil HOHHOrO OOMeHa IyTeM
COCTaBJICHUS UX TOJHBIX U COKPAIICHHBIX NOHHBIX YpaBHeHUH. KHCIOTHOOCHOBHBIE
peakunu. 3aaHUsI HA COCTABJICHUE MOHHBIX PEaKIINi

OK 01
OK 04

Pa3ne.11 3. CTpoeHne H CBOHCTBA HEOpPraHu4YeCKHX BelecTB

12

Tema 3.1.
Knaccudukanus, HOMEHKIaTypa U
CTPOCHHE HEOPTAHMUECKUX BEIIECCTB

[Ipenmer Heopranmueckoi xumuu. Kiaccudukanuss HEOPraHUYECKHX BELIECTB.
IIpocTeie U cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BELIECTB (OKCHIBI,
TUAPOKCHUIBI, KUCIIOTBI, COJN). B3aMMOCBSI3b HEOPraHUYECKHUX BEIECTB. ATperaTHble
cocTostHus BelecTsa. Kpucrammmdeckue n aMopgHble BEIIECTBA.

Tumel  KpUCTAJUIMYECKUX  PEIIeTOK  (aTOMHAs,  MOJIEKYJIIpHAsi,  HMOHHAs,
MeTaJTNYecKasi). 3aBUCUMOCTh (DM3MYECKHX CBOWCTB BEIIeCTBA OT THUIA
KPUCTAJUTMYECKOM PELIETKH. 3aBUCUMOCTb XMMHUYECKOW AaKTUBHOCTU BEIIECTB OT|
BUJIa XHUMHYECKOW CBSI3M M THNA KPUCTAUIMYECKON pemerku. [lpuyunnbl
MHOT000pa3ust BELIeCTB.

OK 01
OK 02
OK 04
K 2.1
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[IpakTuueckoe 3ansitue Ned

HomeHknaTypa HEOPraHMYECKHX BELIECTB: HA3BaHHE BEINECTBA HCXONA M3 HUX
XUMHUYECKOH (POPMYJIBI WIIM COCTABJICHUE XUMHUUECKOH (POPMYJIbI HCXOAS M3 Ha3BaHMS
BemecTsa rno MexayHaponHoi (MIOITAK) wnu TpuBHanbHONM HOMEHKIIATYpe.
PereHne MpakTHUECKUX 3alaHUH MO KIacCU(PUKALIMHA, HOMEHKJIATYPe U XUMUYECKUM
(bopMyIaM HEOPTaHMUECKUX BEIIECTB PA3INYHBIX KJIACCOB (YrapHBIN a3, YIIIeKHCIIbIH
ras, aMMHaK, TalleHas H3BECTb, HETallleHas H3BECTb, NMUThEBAas COAa W APYTHUX):
Ha3blBaTb W COCTABISATH  (POPMYyJIBI  XUMHUYECKHMX  BEILIECTB,  OIPEHEIITH
MPUHAJIEKHOCTD K KJIAacCy.

MCTOYHNKN XUMHUYECKOH uHpopMauuu (CpeacTB MaccoBOl HWH(pOpPMAaLMU, CETh
Nutepuer u papyrue). Ilouck wuHGOpPMAMM IO HA3BaHUSAM, HIAEHTH(UKATOpAM,
CTPYKTYPHBIM (OpMyJiam

CocraBneHre ypaBHEHHH XUMHYECKUX PEAKLIUH C y4acTHEM IPOCTBIX M CJIOXKHBIX
HEOPraHMYECKNX BELIECTB. METAIJIOB U HEMETAJUIOB, OKCHIOB METAJIOB, HEMETAJIJIOB
1 aM(OTEpHBIX 3JIEMEHTOB, HEOPraHMYECKUX KHCIOT, OCHOBAaHUH W aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAHUYECKHUX COJICH, XapaKTePH3YIOIINX UX CBOWCTBA.

PereHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha CBOHCTBA, COCTAB,
noJiy4eHne u Oe30MacHOe MCIMOJMb30BAaHUE BAKHEHININX HEOPTaHUYECKHUX BEIIECTB B
OBITYy M MPAKTUYECKON NEATENIbHOCTH YEIOBEKA

MneHTnuKkausi HEOPTaHUYECKUX BEIIECTB C HCIOJNb30BAaHUEM UX (PU3IUKO-
XUMHYECKIX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX peakinil. KauecTBeHHbIE peakiinm
Ha cyJbdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHSI

Tema 3.2.
DU3UKO-XUMUUECKHUE CBOMCTBA
HEOPraHUYECKUX BELIECTB

Metamuiel. OOmme (u3nueckne W XUMHYECKHe CBOHCTBa MeTauioB. CriocoOsl
MMOJIYYCHH. 3HaueHWe METAJUIOB U HEMETAJLIOB B NpUPOAC U KUSHCACATCIIBHOCTH
yeJIoBeKa M OpraHu3MoB. Koppos3ust MeTayuioB: BHABI KOPPO3HH, CIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UU.

Hemeramnbl. O0ume gusnveckne u XUMUYECKHE CBOHCTBA HEMETaJUIoB. THMUYHbIE
cBoticTBa HemeTaiuios [V- VII rpynn. Kiaccudukamnust 1 HOMeHKIaTypa COeIMHEHUH]
HeMeTayioB. KpyroBopoThl OGMOT€HHBIX 3JIEMEHTOB B MPHPOIE

OK 01
OK 02
K 2.1
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XUMIUECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTBHIX|
BELIECTB, BOAOPOJHBIX COEAMHEHUH, BBICIINX OKCHUIOB U FHAPOKCUIOB

Paznean 4. CTtpoeHue 1 CBOHCTBA OPraHHYeCKHUX BellecTB

28

Tema 4.1
Knaccupukauus, crpoeHue u
HOMEHKJIATypa OPraHuYeCKHX

BELLECTB

[losiBNeHNe W pa3sBUTHE OPraHUYECKOW XUMHMM Kak Hayku. lIpenmer opranudeckoi
XUMUU. MecTo M 3HaueHHe OpraHUYecKON XUMHMM B CHUCTEME €CTECTBEHHBIX Hayk.
XMMHUECKOE CTPOEHHUE KaK MOPSAOK COEAUHEHHUs aTOMOB B MOJIEKYJIE COIIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJIOXKEHUSI TEOPUU XUMHUYECKOTO CTPOEHUs OpraHUYeCKUX|
coenuneHnii A.M. bytnepoBa. VYrieponHblli CKeNET OPraHUYECKON MOJIEKYJIBL.
3aBUCUMOCTL CBOICTB BELIECTB OT XHMHUYECKOro CTpoeHus: Mousekyia. M3omepus u
N30MEPBHL.

[lonsitue o ¢yHkunoHampHOH rpymnme. Panukan. IlpuHUMOBL  KIaccUpUKALTIH
OpPraHUYecKUX COoenuHeHud. MexnayHapoaHas HOMEHKJIaTypa W INPUHINIbI
HOMEHKJIATYpbl ~ OpraHudeckux coenuHenwit. Ilonstme 00 a3oTcomepkamux]
COEAMHEHUSIX, OMOJOrMYeCKH aKTUBHBIX BELIECTBAX (YIIIEBOAAX, KHUpax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUSAX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckoe 3ansaTHEe NoS

HomeHknatypa OpraHM4YecKMX COCOUHEHHUH OTHENbHBIX KJIacCOB (HACBILICHHBIE,
HEHACBILIEHHbIE I apOMAaTUYeCKHE YTIEBOAOPOABI, CHHUPTHL, (DEHOJBI, albIeTHAab,
KETOHbI, KapOOHOBble KHUCIOTBI U 1p.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJ1 OPTaHUYECKHUX BELIECTB OTAEIBbHBIX KJIACCOB, UCIIONB3YS HX
Ha3BaHMS 10 CHCTEMAaTUYECKOH M TPUBHAIBHONW HOMEHKJAType (STHJICH, alleTHIICH,
ruepuH, GeHou, GopMaNbIeru/l, YKCYCHask KUCIOTA, TIUIHH).

Pacuetsr npocreiieii popmMyIel OpraHUIECKOH MOJIEKYJIbI, HCXO/S U3 3JIEMEHTHOTO
cocrasa (B %).

OK 01
K 2.1
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Tema 4.2
CaolicTBa OpraHUYECKUX
COeIMHEHU N

DU3NKO-XUMHUYECKHE CBONCTBA OPraHUYECKUX COENMHEHUM OTAENBHBIX KJAaCCOB
(ocobennocTy kiaccu(pUKALUN 1 HOMEHKJIATY Pbl BHY TPH KJIACCA; TOMOJIOTHUECKUH Py
u o0mmas popmyna; nzomepust;, pU3NIeCKUe CBOMCTBA, XUMHUYECKIE CBOHCTBA; CIIOCOOB]
MOJTyueHHs1): TIPeeNIbHbIE YIIIEBOAOPOAbI (aJIKaHbI U LUKJIOaIKaHbl). [ opeHre MeTaHa
KaK OIWH M3 OCHOBHBIX MCTOYHHMKOB TeIlIa B MPOMBILUIEHHOCTH U ObITy. CBOWCTBA
MPUPOIHBIX YIVICBOAOPOIOB, HAXOKICHHUE B TPUPOJE 1 MPUMEHEHHE aJIKaHOB.

HenpenenbHble (adKeHBI, aJIKUHBI U QJKAJUEHB) U apOMATHYECKUE YTIIEBOIOPOIBI.
['opeHne aneTuneHa Kak UICTOYHUKA BBICOKOTEMIIEPATYpPHOIO MJIaMEHU JJI CBAPKU U
PE3KH METAJLIOB

Kucnoponconep:xaiqyue COENWHEHHs: CIUPTHI U (DEHOJb, KapOOHOBBIE KHUCJIOTHI,
AJIbACTUABI U KETOHDI,

Kucnopoacoaepskarmne COeAMHEHUS . 3(QUPBL, JKUPBL, YIIIEBOJIBL.

[IpakTHyeckoe MNpPUMEHEHHE KHUCIOPOJICOAEPIKALIUX OpPraHMYeCKUX COEIUHEHHUH
(STUEHTTTUKONS, TINLepHHa, (eHona, (GopManbaeruaa, aleTaibAernaa, YKCyCHOH
KHCJIOTBI). MbLTa Kak COJTU BBICIINX KapOOHOBBIX KUCJIOT. MOIOIIHE CBOWCTBA MbLIA.

A30TCOoaepIKaime COEMHEHUS (amuHBI " AMUHOKHCIIOTHI, Oenkn).
BBICOKOMOJIEKYIIPHBIE COEIUHEHUS] (CUHTETHYECKHEe U OHOJOTrHYeCKH-aKTHBHBIE).
MoHOMep, TOJNMep, CTPYKTypHOE 3BeHO. llommmepusanust 3TUI€HAa Kak OCHOBHOE
HAIPaBJICHUE €r0 HCIIOJIb30BAHMSI.

["eHeTHUECKAS] CBSI3h MEXKAY KJIACCAMH OPraHUYECKUX COSTUHEHUH

[IpakTuueckoe 3ansitue Ne6
CBOICTBA OPTraHUYECKUX COSTMHEHUN OTIENBbHBIX KJIACCOB (TPUBHAJIbHAS U

MEKIy HapOIHAsl HOMEHKJIATYPa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOy YEHHS):
npenenbHble (ATKaHbI M IUKJIOAIKAHbI), HeMPeaeNbHbIe (ATKEHBI, aTKUHB,
QJIKaMEeHbl) U APOMATHYECKUE YIIIEBOJOPOIBL, CIIUPTHI B (PE€HOJIBI, KAPOOHOBBIE
KHCJIOTBI ¥ 3(DUPBL, AIbJETUABI U KETOHBI, aMUHBI 1 aMHHOKHCIIOTBHI,
BBICOKOMOJIEKY JIIPHBIE COSTUHEHMSI.

OK 01

OK 02
OK 04
K 2.1
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IIpakTHyeckoe 3ansaTHe No7

CocraBineHne cxeM peakuud (B TOM 4YHCJE MO MPEIJIOKEHHBIM IEMOYKaMm|
MPEeBPALICHUI ), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA OPTAHMYECKUX COSTUHEHU]
OTAENBHBIX KJIACCOB, CITOCOOBI X MOJIyYeHHs 1 Ha3BAaHUE OPTraHUYECKHX COCOMHEHUH]
M0 TPUBHAJIBHON UJIM MEXKy HAPOJHON CUCTEMATUYECKONH HOMEHKJIIAType.

3anaHus HA COCTaBJIeHUE YPABHEHUNM XUMHUYECKUX PEAKLUN ¢ yHacTHeM
OpraHUYeCKUX BELIECTB HA OCHOBAHUH UX COCTaBa U CTPOEHUs

[lonyueHne >TuUieHA M U3YyYEHHE €ro CBOWCTB. MoaenupoBaHHE MOJEKYJN H
XUMHUYECKHX MPEBPAIleHUI Ha MPUMeEpe 3TaHa, STUIICHA, aleTUJIeHa U JIp.

Tema 4.3
Wnentudukanus opraHMueCKux
BEIIECTB, UX 3HAYCHUE U
MpUMEHEHUE B OBITOBON U
MPOU3BOACTBEHHON AESITEIbHOCTH
YeJI0BeKa

buooprannueckrne coenuHeHus. [IpuMmeHeHre W OUOJNIOTMYECKas: POJIb YIJIEBOIOB.
OxucneHne yrieBOAOB - HWCTOYHUK DSHEPTUM JKUBBIX opraHusmoB. (Onacrty
MPUMEHEeHUsT aMUHOKUCIOT. [IpeBpammeHuss OeNKOB THINM B  OpraHU3ME.
buonornueckne ¢Qyukumun OenkoB. buonormdeckwe (QyHKUMU KHpPOB.  Pojb
OpPraHUYECKON XUMHUU B PELISHUH MPOOJIeM MUIIEBOM OE30MacHOCTH

Ponb OopraHMYecKoi XUMHH B PEIIEHUH MPOOJeM 3HEPreTHYecKoil 0e30macHOCTH, B
Pa3BUTHU MCOULHHBI, CO3JAaHUH HOBBIX MATCPHUAJIOB, HOBBIX HCTOUYHUKOB JSHEPIUY
(anmpTepHAaTUBHBIE MCTOYHUKH 5SHepruu). ONacHOCTh BO3NEHCTBHS HA JKUBBIE
OpTaHHU3Mbl OPraHUYCCKUX BCHICCTB OTHACJIBHBIX KJIACCOB (YFJ'IGBOI[OpOI[bI, CIINPTBHI,
(I)GHO.]'IBI, XJIOPOPTaHUYECCKUEC TIPOU3BOAHBIC, AJIBACTUABI U ,[[p.), CMBICJI ITOKa3aTeiid
MpeIeIbHO JOMY CTUMON KOHIIGHTPAIIMHT

IIpakTHyeckoe 3ansaTHe No§

MneHTnukanuss OpPraHMYECKUX COCOUHEHUH OTAENbHBIX KJIACCOB (HAa MpHUMeEpe
AJIbETUAOB, KPaxMana, YKCYCHOH KHCIIOTBI, O€NKOB M T.I.) C HUCIOJNB30BAHHEM HX
(PU3NKO-XUMHUYECKUX CBOHCTB M XapaKTEPHBIX KAUECTBEHHBIX peakuui. JleHaryparus
Oenka npu HarpeBaHuU. L[BeTHBIE peakunu OenkoB. BO3HMKHOBEHNE aHAJTUTHYECKOTO
CUTHajla C TOYKH 3PEHHUs] XMMHUYECKHX IPOLIECCOB MPHU NMPOTEKAHUM KauyeCTBEHHOM
peaKkuny, MO3BOJISIOLIEH HASHTU(HUIINPOBATH PEAJIOKEHHBIE OPTAHUIECKHUE BEILECTBA

OK 01
OK 02
OK 04
K 2.1
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Pa3znen S. Kunernyeckue u TepMoaMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHSI XMMHYECKHX PeAKIHT

Tema S.1
CKOpOCTh XUMHUYECKUX PEAKLIUH.
XUMHUUYECKOE PaBHOBECHE

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PasIu4YHbIX (AKTOPOB. MPUPOID]
pearupyrolux BELIeCTB, KOHIEHTPALMM peardpyroLIuX BelleCcTB, TEeMIEpaTypbl U
TUTOIAIN PEAKLIMOHHOW MOBEpXHOCTH. TerioBeie 3h(PeKThl XMMHUYECKHX PEaKIHi.
DK30- U SHIOTEPMHUUECKHE, PEAKIUH.

OOpaTumocTh peaknuii. XMMHYECKOE PABHOBECHE W €r0 CMEIICHHEe TOJ IeHCTBUEM|
Pa3IMYHBIX (PAKTOPOB (KOHIIEHTPALUS PEAreHTOB UJTH MPOAYKTOB PEAKIINH, JaBJICHHE,
TeMIepaTtypa) IJIsl CO3JaHUS ONTHUMAJbHBIX VCJIOBHA TPOTEKAHUS XUMHYECKUX
npoueccos. [Ipunnun Jle larense

IIpakTHyeckoe 3ansaTHE No9

PereHne MpakTHKO-OPUEHTUPOBAHHBIX 3a/1aHUI Ha aHAU3 (PAKTOPOB, BAMSAIOIINX HA
U3MEHEHHE CKOPOCTHM XUMHYECKOW pPeakUuH, B T.4. C IO3ULMH 3KOJIOTHYEeCKU
1esiecoo0pasHoOro MoBeAeHMs B OBITY U TPYIOBOH JESTEIBHOCTH B IIEJISIX COXPAHEHUS]
CBOETO 3[I0POBbs U OKPYIKAIOLIEH NPUPOAHON CPeAbL.

PemieHre NMpakTUKO-OPUEHTHUPOBAHHBIX 33JaHUI Ha IPUMEHEHHEe npuHomna Jle-
[llaTenbe g HAXOXKACHUS HANIPABIICHUS] CMELLCHNs PABHOBECUS XUMHYECKON peakLuy]
U aHau3 (PaKTOPOB, BIMSIOIINX HA CMEIIEHHE XUMHUECKOTO PABHOBECHS

OK 01
OK 02
K 2.1

Pa3gen 6. Pacteopni

Tema 6.1

ITonsTue o pacTBopax

PacTBopenne kak pu3nko-xuMudeckuii mpouecc. Pacrsopbl. CriocoObl MPUTOTOBIEHUS
pacTBOpoB. PactBOopuMOCTb. MaccoBas A0 pacTBOPEHHOro BewecTBa. (CMbICT
MOKa3aTess NPEAeIbHO NOMYyCTUMON KOHLEHTPALUU U €r0 UCHONb30BAHUE B OLICHKE
PKOJIOTHYECKOH Ge30MacHOCTH.

[IpaBuya SKOJIOTHYECKH IIEJIECOOOPa3HOrO TMOBEAEHHs B OBITY W TPYAOBOH
NEeSATEeIbHOCTH B LIEJISIX COXPAHEHHsI CBOErO 3J0POBbsl U OKPY’KAKOIIEH NPUPOAHON
Cpenbl, OMACHOCTb BO3JEHCTBUSl HA SKUBbIE OPTaHU3MBbl OIPENENICHHBIX BELIECTB.
PerieHre  NpPakTUKO-OPUEHTUPOBAHHBIX  PAaCUETHBIX 3aJaHUM  HAa  PacTBOPBI,

HCIIOJIb3YyeMble B OBITOBOH M MPOU3BOACTBEHHOM JIESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
K 2.1
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I[IpakTuueckoe 3ansitue Nel0
[IpuroToBneHue pacTBOPOB 3adaHHON (MaccoBOH, %) KOHLEHTpauuu (C MPaKTHUKO-
OpPUEHTHUPOBAHHBIMU BOMIPOCAMH) U OMPEAESICHUE CPEAbl BOIHBIX PACTBOPOB.
Pernenue 3a1au Ha MPUTOTOBJIEHUE PACTBOPOB

IIpodeccnoHaNTbHO-OPUEHTHPOBAHHOE COACPKRAHUE

Pasnen 7. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM /1eSITeJIbHOCTH Ye10BeKa

Tema 7.1
Xumust B ObITY U
NPOM3BOJCTBEHHON e TETIbHOCTH
JeJI0BeKa

Hoselilnne 1OCTUXKEHUS XUMUYECKON HAYKU U XUMHUYECKOM TexHOoIoruu. Ponbe xumMun
B oOecnedyeHnn SKOJOTHYECKOH, SHEPreTUYeCKOW M MHUINeBOW Oe30macHOCTH,
pa3BuUTMU MeauIUHBL [IpaBuia MOMCKAa W aHAIM3a XUMHYECKOW HH(pOpMAIUU U3
pa3JMYHBIX WCTOYHUKOB (Hay4Hass W yueOHO-Hay4yHasi JUTEepaTypa, CpPeACTBa
MaccoBol nH(popmanuu, cetb UHTEpHET)

I[pakTuueckoe 3ansaTue Nell

[louck 1 aHaMU3 KEMCOB O MPUMEHEHNH XUMUUYECKHX BEIIECTB U TEXHOJIOTUM C YUETOM|
Oyayuieii mpodeccroHanbHON NeATeTPHOCTH O TeMaM: BaJKHEHIINE CTPOUTENbHBIC
MaTepHuasbl, KOHCTPYKLMOHHBIE MaTepPUaJbl, KPACKH, CTEKJIO, KepaMuKa, MaTepHaIbl
UIsl 3JIEKTPOHUKHM, HAHOMAaTEpHaJbl, TEKCTUJIbHbIE BOJIOKHA, HUCTOYHUKH SHEPTHH,
OpraHWYECKUe WM MHUHEpajbHbIe yAOOpEHUs, JICKAPCTBEHHBIC BEINECTBA, OBITOBAs
X MU

I[IpakTuueckoe 3ansitue Nel2
3ammra: [IpencraBneHne pe3yJbTaTOB peLIeHUs KEHCOB B (popMe MHUHU-IOKIAna ¢
Mpe3eHTalue

OK 01
OK 02
OK 04
OK 07
K 2.1

H(pdepeHupPOBAHHBII 3a4eT

NTOIro
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3. YCJI0OBUA PEAJIN3AINU TPOI'PAMMDBI
OBIIIEOBPA3OBATEJIBHON JUCOUTLIAHBI

3.1. TpeOoBaHusi K MUHHUHMAJILHOMY MATEPHAJIBbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanms mporpaMMbl AUCHMIUIMHEL TPeOYeT HANMYMsL y4eOHOr0 KaOMHETA
«XuMus» W/ yueOHON XUMHUYECKON 1adopaTopuu.
O6opynoBanne yueOHOTro KabuHeTAa:
- MOCAJA0YHBIE MECTA MO KOJMYECTBY O0YYArOIIUXCS,
- pabouee MeCTO MPENOIaBaTENs,
- JIOCKa KJlaccHas
- y4eOHO-METOAMYECKOE O0ECTICUCHUE;
- KOMIUIEKT Y4Y€OHO-HAIIAHBIX MOCOOMI MO JWMCUUIUIMHE «XHUMHUS» (CTEHIBI,
CXEMBbI, TaONWIbI, ONOPHBIE KOHCIEKTHI, Y4YeOHBIE TOCOOMs, CIHPABOYHBIC
Marepuanbl, HaOOpHl  IIAPOCTEP)KHEBBIX  MOJEJIECH  MOJEKYJ,  MOJACTH
KPUCTAUIMYECKUX PEUIETOK, KOJJIEKIMUA TPOCTBIX W CIIOKHBIX BEIIECTB W/HMIU
KOJUIEKIIAW IOJTUMEPOB; KOJUIEKIHS TOPHBIX MOPOJ 1 MUHEPAJIOB);
- HaOOp mocyipl, 000PYAOBAHUS U PEAKTHBOB JUIsl IEMOHCTPALIMIOHHOTO
SKCIIEPUMEHTA U JTA0OPATOPHBIX OMBITOB.
Texnuueckue cpeacTBa 00y4eHUst:
- KOMIBIOTEP € YCTPOHCTBOM MPOU3BEIACHMS 3BYKA,
- TPUHTED;
- MyJbTHMEINA-NPOEKTOP;
- 3KpaH

3.2. Nudopmanuonnoe oGecnieyenue o0y4eHus. Ilepeuennb
PEKOMEHIyeMbIX Y4eOHbIX H3AaHuii, MHTepHeT-pecypcoB, AONMOJHUTEIbHOI
JUTEPaTypbl

Jlyist o0y4aromuxcst
1 .A¢unorenosa Y. B.
Xumus: y4eOHUK U MTPAKTUKYM JJIsl CPEIHETO MPO(ECCHOHATBHOTO
oOpazoBanus/1.B.Apunorenora,J1. B.babkos,B.A Ilonkos - 2¢ w3, ,-ucnp. M nor. -
Mocksa: M3narenscto Opaiit, 2023. - 291¢
Pexxum noctyna: https: //urait. ru/viewer/himiya-513807#page/5

Jns npenoaasareieii

Konctutynus Poccuiickoit @enepanyu (MpuHSTa BCEHAPOAHBIM FOJI0COBAHUEM

23



KOHCTATYLIMOHHAMU 3akoHaMu P® o nonpaekax k Koncrurynuu PO ot 30.12.2008
Ne 6-®K3, ot 30.12.2008 Ne 7-0OK3) // C3 PO. — 2009. — Ne 4. - Cr. 445.

®enepanbHblii 3aK0H 0T 29.12. 2012 Ne 273-D3 (B pea. pencpaibHbIX 3aKOHOB
ot 07.05.2013 No 99-®3, ot 07.06.2013 No 120-®3, ot 02.07.2013 No 170-D3, ot
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-D3, ot
03.02.2014 No 15-®3, ot 05.05.2014 No 84- @3, or 27.05.2014 Ne 135- @3, ot
04.06.2014 Ne 148-D3, ¢ u3m., BHeCeHHBIMUA DenepanbHbM 3akoHOM 0T 04.06.2014
Ne 145-03) «O06 ob6pazoannn B Poccuiickoii deaepanumy.

[Tpuka3 MunoOpHayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBEp>KACHHH
(denepanbHOr0  TOCYJAPCTBEHHOIO  O0pa3oBAaTENbHOrO  CTaHJApTa  CPEIHErO
(monHoro) oduero oopaszoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 No
24480.

[Tpuka3 MunoOpHaykn Poccum ot 29.12.2014 No 1645 «O BHeceHUH
u3MeHeHuii B Ilpuka3 MunuctepcTtBa 00pa3oBaHuss M Hayku Poccuiickoi
Oenepanun ot 17.05.2012 Ne 413 "OO0 yTBepkKACHUM  (PeACPaATHLHOTO
roCyJJapCTBEHHOI0 00pa30BATEIBLHOIO CTaHJAApPTa CPEAHEro (IMOJHOro) OOHIEro
oOpazoBaHHus"».

[InuceMo JlemapraMeHTa rOCYAAPCTBEHHOW TMOJMTUKH B CEPE MOATOTOBKH
pabounmx kaapoB u [AIIO MwunoOpHaykm Poccum ot 17.03.2015 Ne 06-259
«PexoMeHIauuM 1Mo OpraHM3alyM MOJYYEHUS CPEJHEro oO0wEero oOpa3oBaHUs B
npeaenax OCBOCHUsS 00pa3oBaTENbHBIX MPOTPaMM CPEAHEr0 MPOQPECCHOHAIBHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOIO OOWEro OOpa3oBaHMs C y4ETOM TPeOOBaHMIA
(eaepanbHbIX TOCYNAPCTBEHHBIX O0pPA30BATENIbHBIX CTAHAAPTOB M MOJy4acMOM
NpoeCCUm WK CIENUATTBHOCTH CPEIHErO MPOECCHOHAIBHOTO 00pa30BaHUS.

HNHTrepHeT-pecypesl

www.fcior.edu.ru (denepanbHplii HEHTP MHPOPMALMOHHO-00PA30BATEIBHBIX
pecypcoB — DILAOP).

http://www.window.edu.tu (EauHoe OKHO poctyna K 0Opa3oBaTElIbHBIM
pecypcam MHTEpHETA 1O XUMUK )

https://resh.edu.ru (Poccuiickas 3leKTPOHHAS MIKOAA)
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I[OHOJ'IHI/ITCJILHLIC HCTOYHHKH

1.Pocun U.B., Xumus. YueOHUK W 3aIaUHUK JJIs1 CPETHETO MPOPECCUOHATBHOTO
obpazoanus/ 1.B.Pocun,JI.Jl. Tomuna, C.H.ConoBbeB - MockBa: M3naTeabcTBoO

IOpaiit, 2023. - 420¢
Pexxum noctyna: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-

512022#page/S
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4. KOHTPOJIb N OIIEHKA PE3VYJIbTATOB
OBIIEOBPA3OBATEJILHON JUCHUTILJIAHBI

KonTpomns

M OICHKA PE3yJbTaTOB OCBOEHUS 00mEeo0pa3oBaTebHOM
JUCLUTIIIMHBI PACKPBIBACTCS YEPE3 TUCLMILTUHAPHBIE PE3YJIbTATHI, HATPABICHHBIE HA
(dhopMupoBaHue 00X U MPOPECCUOHATBHBIX KOMIETEHIMH MO pa3aeiaM U TeMaM
COJIEPKaHusl yUeOHOro Matepuana

O6uas / Pazagen / Tema Tun oueHOYHbIX
npogeccuoHaIbLHAS MeponpUusTHI
KOMIIETEHIUS
OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2
OK 02 Tema 1.2 Tema 3.2 Tectuposanue
OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, Tema |BrinoaHeHHE NPAKTUUECKUX
4.3, TemaS.1 Jlema 6.1 BamaHui
OK 02 Tema 1.2, Tema 4.2, Tema 4.3, TemaS. 1,
Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, IPemmenue 3ama4
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1
OK 02 Tema 3.2, Tema 4.2 Tema 6.1
OK 04 Tema 2.1, Tema 2.2, Tema 4.2,
OK 07 Tewma 6.1
OK 1,0K 2, OK 4, OK [Tema 7.1 BrinmonHEHWE U 3a1ATa KENCOB
07, IIK2.2

OK 1,0K 2, OK 4, [TK
22

Paznen 1 Paznen 2 Paspen 3 Paspen 4,
IPazmen 5 Paznen 6

udbepeHInpOBaHHbII 3a4eT
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