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1. TACIIOPT MPOI'PAMMBI YYEBHOM JUCIUILIAHBI

«XHUMMUS»
1.1. O61acTh NPpUMEHEHUS POTPAMMBbI

[Iporpamma y4eOHOM JAMCIUIUIMHBI  SIBISIETCS. YacThl0  MPOTPaMMBbl
MOJTOTOBKHM CHEIUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo
cienpasnibHOcT  09.02.12 TexHuyeckas OKCIULyaTallMsi W COINPOBOXKICHUE
MH()OPMAIIMOHHBIX CUCTEM.

1.2 MecTo qUCHUILIAHBI B CTPYKTYpE NpOrpaMMbl TOATOTOBKHU CIIELIMAIMCTOB
CpEIHEero 3BeHa

OO6mieoOpa3oBaTebHas MUCHUILIMHA «XHUMHS» HW3y4daeTcss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEIbHOM LIUKJIE Y4eOHOTO IIaHa OCHOBHOM

npodeCCUOHAIBHOW  00pa3oBaTebHOM  MpOrpaMMbl  CHEIUATBLHOCTHU:
09.02.12 TexHuveckass OKCIUTyaTallusi W COMPOBOXKIACHUE WH(HOPMAITMOHHBIX
cucteM. TpymOeMKOCTh NUCIHUIUIMHBI «XUMHs» Ha 0a30BOM YPOBHE COCTABIISET
74 4vaca, U3 KOTOpbIXx 68 uacoB - 0a30BbId Moaynb (6 pa3nenoB) u 6 4acoB -
npukiIaaHod moaynb (1 pasmen), BKITIOYAIOMUMN MPAKTUKO-OPUEHTUPOBAHHOE
CoJIep>KaHNe KOHKPETHOM npodeccuu uiu crnenuaibHOCTH.

[IpuknagHoii Monaynb BKIOYaeT pasgen & «Xumuss B OBITY U
MIPOU3BOICTBEHHOM JIESITEIbHOCTH YEJIOBEKa», KOTOPBIM peanusyercs I BCeX
CIICIMAIBHOCTE METOJIOM PEIICHUS] KEWCOB, CBSI3aHHBIX C HSKOJOTHYECKOU
0€30MacHOCTbI0 M OIICHKOM TIOCJIEACTBUN OBITOBOM W  IPOM3BOJICTBEHHOMN
NEeSTENbHOCTH, COOTBETCTBYIOIIEH OTpacisiM Oynaymied mnpodeccuoHalbHON
JEATEeIbHOCTH 00yYarOUIUXCSl.

1.3. Henan 1 3a1a4n JMCHUIIMHBI — TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUA
AUCUMILIUHBI:

1.3.1. Ileau u 3aga4u TUCHUIJIHHBI
Conepxanve mporpamMMbl 0011€00pa30BaTEIbHON JUCHUIUIUHBL « XUMUSDY
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIUX eIei

- dbopMupoBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUN KakK BaKHEHIIei

COCTABJIIIOLIEH €CTECTBEHHO-HAYYHON KAPTHHBI MHPA, B OCHOBE KOTOPOM JIEXkKaT



KIIFOUEBbIE TOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPHH XHWMHH, OCBOCHUE
s3blKa HAyKH, YCBOCHHE U I[IOHUMaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUN
MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHUE C HCTOPUEH UX pa3BUTUS U
CTaHOBJICHHS;

— dbopMHpoBaHHEe U Pa3BUTUE TMPEACTABICHUI O HAYUYHBIX METOJax
MO3HAHUSI BEUIECTB M XMUMHUYECKUX PEaKINi, HEOOXOAUMBIX AJisi MPUOOpETeHUs
YMEHUM OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUECKUX SIBIICHHM, UMEIOIINX

MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HU;

pasBMTME YMEHUI 1 COCOGOB AESTENbHOCTY, CBSA3aHHBIX C HAabtoaeHNeM U 06bsICHEHEM
XMMWYECKOro CUTYaLHsIX, OTBETCTBEHHOIO MOBEACHUS B IPUPOJHOM Cpenie.

3agaum JUCUMILVIMHBI:

1) cdopMupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEN MPOTEKAaHUS XUMHUYECKHX
IIPOLIECCOB U SIBJIECHUI B OKPY’KAIOLIEN Cpee, UETOCTHOM HayYHOW KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS  COCTaBIATH  (OPMYJIbI  HEOPraHMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUUYECKUX PEaKlUid, OOBACHITh UX CMBICI,
UHTEPIIPETUPOBATH PE3YIIbTAThl XUMUYECKUX DKCIIEPUMEHTOB,

3)  chopmMupOBaTH HABBIKM TMPOBEAEHUS MPOCTEHIIMX XHMHYECKUX
HKCHNEPUMEHTAIbHBIX HMCCIEAOBAHUNA € COOJIOJEHUEM TpaBUJ 0E€30MacHOIO
oOpallleHHsI C BEUIECTBAaMU U J1a0OPaTOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJb30BaTh HH(OPMAIIMIO XUMUYECKOTO XapakTepa 13
Pa3JIMYHBIX UCTOYHHUKOB;

5) copmupoBaTh  yMEHMS  NPOTHO3UPOBATh  MOCIEACTBUA  CBOEH
NESTEIbHOCTY W XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) cpopMUpoBaTh MOHUMAHKE 3HAYMMOCTH JIOCTUKEHUN XUMUYECKON HAYKH

Y TEXHOJIOTHH ISl pa3BHTHS COIMAILHON M IIPOM3BOJICTBEHHOM cdep.



1.3.2. Ilnanupyemble pe3yJbTAThI 0CBOCHHUS 001Ie00pa3oBaTebHOM TMcHUIIMHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha

OCHOB¢

Koa n
HaMMEHOBaHUe

Ilnanupyembie pe3yibTaThl OCBOCHHS THCHHUIINHBI
popmupyempbIx
KOMIIETeHIUI

O6mme’ JucuuILIMHAPHbIE

OK 01. JIP 05 B vactu TpyA0BOTO BOCIIUTAHUS: [p6  01. } C(I)OpMI/IpOBaHHOC}“B [IPEACTABICHUM: 0
BhiGupaTh - TOTOBHOCTh K Tpydy, OCO3HAHME ILIEHHOCTH MAacTepCTBA, | XUMHUYECKOMN COCTaBJIAIOLIEH €CTECTBEHHOHAYTHOH
CHOCOBLL Tpyaomooue; } } KapTUHBl MHUpa, pOJIM XMMHHM B IIO3HAHUM SIBJICHUH
pemenns sagay | TOTOBHOCTE K aKTHBHOH JEATENLHOCTH TEXHOIOIMYECKOH M | IPHPOBL, B (dbopMupoBaHUH MBILIEHAS M KYIbTYpbl
npodeccuonas COLIMAJIbHOW  HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH, | IMYHOCTH, _ee (bYyHKIMOHATIBLHON IPaMOTHOCTH,
Lo IJIAHUPOBATH " CaMOCTOSITEIIBHO BBIMOJHATh ~ TAKylO | HEOOXOIMMOM JUIsl pelIeHHus MpaKkTUYEeCKUX 3a1ad U
EATENBHOCTH JIeATEIIbHOCTD; _ | oronormeckn 0600H(3BaHH0ro OTHOLIEHUS K CBOEMY
N — UHTEpeC K  pa3inyHbiM  cepam  mpodeccroHanbHOM | 340POBBIO M IPUPOIHON cpeze; §
K pasmHHEDM JIEeATEIIbHOCTH, I1P6 02 BiageTh CUCTEMOM XMMHUYECKUX 3HAHUH, KoTopast
KOHTOKCTAM OBnazeHne  yHHBEPCAJIbHBIMH YU€OHBIMH TMO3HABATEIBHBIMU | BKIIOYAET: OCHOBOIOJAralOMIMe MOHATHS (XMMHUYECKHNA

JEUCTBUAMMU: 3JIEMEHT, aTOM, 3JIEKTpOHHas 00o0Jouka aToma, s-, p-, d-

MP 01 a) 6a30BbI€ JIOTHYCCKUEC JCHCTBHUS:
- CaMoOCTOATENBHO  (opMyIupoBaTh U
mpo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBaTh CYIICCTBEHHBIH MPU3HAK WU OCHOBAHUS JUIS
CpaBHEHUS, KJIAaCCU(PUKAIIUU ¥ 000OIICHHUS;
- ONpeleNsATh LENH JEATSIILHOCTH, 3aJaBaTh TapaMeTpbl |
KPUTEPHH UX JTOCTHIKCHHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMAaTPUBAEMBIX
SIBJICHHSIX;
- BHOCHUTBH KOPPEKTHBBI B JICSITEIbHOCTD, OIICHUBATH COOTBETCTBHE
pe3yJIbTaTOB  IENsM,  OIEHUBATH  PUCKH  TOCIEACTBHIMA
NeSITeTTbHOCTH;
- pa3BUBaTh KPEATHBHOE MBINUICHUE MPU PEIICHHM >KU3HEHHBIX
npo0emM
JIP 07 6) 6a30BbI€ HCCIIETOBATENBCKUE IEHCTBHUS:

AKTyaJIM3UPOBATb

JNIEKTPOHHbIE  OpOUTaNIM  aTOMOB, HOH, MOJEKYJIa,
BaJICHTHOCT, 3NEKTPOOTPHUIATETILHOCTb, CTENEHb
OKHCJICHUS, XMMHUYECKas CBS3b, MOJIb, MOJIIpHas Macca,
MOJIApHBIA 00beM, YIIepoAHbIN CKeneT, GyHKIMOHAIbHAas
rpyIIa, pagukal, U30MepHsi, U30MEpPbI, TOMOJIOTUUECKHUI
psid,  TOMOJOTH,  YIJIEBOAOPOIBL,  KHCIOPOA- U
a30TCOJEpKAIINE COECTUHEHUs, OMOJOTMYECKH AKTHBHBIE
BellecTBa (yrieBoAbl, )KUPHI, OENKH), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COEIUHEHUS,
KpUCTAJIJIMYECKAsl pelIeTKa, THUIbl XUMHUYECKHX peakIuil
(OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHIOTEPMUYECKHE, PEaKIM HOHHOrO OOMEHa), pacTBOp,
ANEKTPOJIUTBL,  HEJJIEKTPOJIMUTHI,  AJIEKTPOJIUTUYECKAs
JUCCOLMAIUS, OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XMMHUYECKON peaklMM, XMMHYECKOE PAaBHOBECHUE), TEOPUU
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- BJIaJIETh HABBIKAMHU Yy4eOHO-MCCIIEIOBATENLCKONH W TMPOCKTHOMN
JIeATETLHOCTH, HABBIKAMH Pa3perieHus Ipooiem;

- BBISIBJISTH MPUYMHHO-CIIE/ICTBEHHBIEC CBS3U U AKTYaJIU3UPOBATH
3a7a4y, BBIABUTAaTh THUIIOTE3Y €€ PEIICHUS, HAXOJIUTh apryMEHTHI
JUISL I0KA3aTeNbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTphl U
KpPUTEPUH PEIICHUS;

- aHAJNM3UPOBATH TMOJIyYEHHBIE B  XOJE
pe3yJibTaThl, KPUTHUYECKH OLECHHMBATh HUX
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTH 3HAHUA B MO3HABATEIIbHYIO U MPAKTUYECKYIO
00J1aCTH )KU3HEACATEILHOCTH,

-  yYMETb MHTErpUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obmnacrelii;

BBIJIBUTATh HOBBIE UJIEH, ITpEjIaraTh OpUrHHAIbHBIE TTOAXObI U
pEIICHUST; CTIOCOOHOCTh UX MCIOJIL30BaHMS B TTO3HABATEIILHON U
COIIMAJIbHOW MPAKTUKE

peuicHrd  3aaa4u
JOCTOBEPHOCTD,

Y 3aKOHBI (T€OpHs] XUMUYECKOIO CTPOEHHUS OPraHUYECKUX
BemectB A.M. byTnepoBa, Teopusi SIEKTPOJIUTHUECKON
auccounanuu, nepuoandeckuii 3akon /.M. Menneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOIOTUICCKUE CBEICHUS

() CBOﬁCTBaX, COCTaBC, IIOJYYCHHHU U 0e30macHOM
HCIIOJIBb30BaHNH BaXKHEHIITHX HCOPTraHNYCCKUX nu
OpraHM4€CKUX BEIICCTB B 6BITy n HpaKTI/I“IeCKOI\/'I

JESITEIBHOCTH YEJIOBEKA;

- YMETh BBISBJISTH XapaKTEpHblE NPU3HAKU U U
B3aUMOCBS3b M3YYEHHBIX MOHSITUH, MIPUMEHSATD
COOTBETCTBYIOIIME TOHSATHUS MPHU OMHCAHUU CTPOCHUS U
CBOMCTB B3aMMOCBSI3b H3YUYCHHBIX MOHSATHH, NPUMEHSTH
COOTBETCTBYIOIIME TOHSATHUS MPHU OMHCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB U UX
MpEeBpaLCHUH; BbBIBIATH B3aUMOCBSI3b  XUMHUYECKHX
3HAHUM C TOHATUAMH U TPEACTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

[1P6 3 ymeTh MCHOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKHUX
COEIMHEHUI MEXIYHAapOJHOTO COH3a TEOPETHYECKOW U
MPUKJIATHON XMMHUH U TPUBUAJIbHBIC HA3BaHUSI BAKHEUIIINX
BEUIECTB  (STWJEH, aleTWIeH, TIJIUUepuH, (eHo,
dbopManbaerua, YKCyCHasi KUCIIOTa, TJIMIWH, YTapHBIN Ta3,
YIJIEKUCTBIA Ta3, aMMHUaK, TalleHas U3BECTh, HeralieHas
W3BECTh, MUTHEBASI CO/A U JIPYTHX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX BEUIECTB, YpaBHEHHS
XUMHYECKUX  peakiuii,  OOBSCHATH WX  CMBICT;
MOATBEPXKJIATh  XapaKTepHble XHMHUYECKHE CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  DKCIIEPUMEHTAMH U
3aMUCAMU YPaBHEHUH XUMUYECKUX PEaKLIUi;

- YMETh YCTaHaBJIMBAaTh MPUHAJICKHOCTh H3YUYEHHBIX
HEOPraHMYECKUX M  OpPraHMYecKMX  BEHIeCTB K
OMpeNeJICHHBIM ~ KJaccaM W TpynmaM  COeAMHEHUH,
XapakTepu30BaTh UX COCTaB M BaKHEWIME CBOICTBA;
OMpENEsATh BBl XUMHUYECKHX CBsizel (KOBaJICHTHas,
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VOHHa, MeTaJlJIn4ecKasi, BOJOPOJIHAs), TUIIBI
KPUCTANTIMYECKUX PEIIETOK BELIECTB; KIACCU(PHUIMPOBATH
XUMHUYECKHE PEAKIUY;

- chopMupoBaTh MPEICTaBICHHUS: O  XUMHYECKOU
COCTABJISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU
XMUMHH B TO3HAHUU SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU
MBILIUICHUS] U KYJIbTYphl JIMYHOCTH, €€ (DyHKIIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOJUMON JJIsi pelIeHUs MPaKTHYECKUX
3aja4 U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJIE;

[IP6 04 ymeTh NPOBOAUTH pPacCyUeThl MO XUMHYECKUM
dbopMylnaM U ypaBHEHHUAM XUMHUYECKHX peakuui cC

HCII0JIb30BaHNUEM buznuecKux BEIIUYHH,
XapaKTepU3yIOIINX BEUIECTBA C KOJINYECTBEHHON CTOPOHBI:
Maccel, o0Bema (HOpManbHBIE  YCIIOBUS) Ta3oB,

KOJIMYECTBA  BEIECTBA;  MCIOJNb30BaThb  CHUCTEMHBIE
XMMUAYECKHE 3HAHUS JUIA [OpPUHATHS ~ pEIIeHWd B
KOHKPETHBIX  KMU3HEHHBIX CHUTYallUAX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

IIP6 05. chopMupOBaHHOCTH YMEHHH YCTaHABJIMBATh
IIPUHAJUIEKHOCTh ~ M3YUYEHHBIX  HEOPraHMYECKUX U
OpraHMYECKUX BEIEeCTB K ONpEICNICHHbIM KjlaccaM |
rpynmnaM COEIWHEHUH, XapaKTepu3oBaTb HUX COCTaB U
Ba)KHEHIIINE CBONCTBA; OMPENENATh BHUABl XMUMHUYECKUX
CcBs3eH (xoBaJIeHTHaA, VOHHas, MeTaJsIn4ecKas,
BOJIOPOJIHAS ), TUIIBI

ITP6 07. cpopMUpOBaHHOCTH YMEHUI MTPOBOAUTH PACUETHI
M0 XUMHYECKHM (opMysaM M ypaBHEHHUSM XMMHUYECKUX
peaknmii ¢ HCIONB30BaHMEM (U3UYECKUX  BEIHYHH,
XapaKTepU3yIOIINX BEIIeCTBAa C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJbHbBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCHOIb30BaTh CUCTEMHBIE XMMHUECKHE 3HAHUS
JUIS TPUHATHS PEHMICHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

OK 02.

B 00acTu IEeHHOCTH HAYYHOTO MO3HAHUS:

I1P6 06  yMeTh  aHaJIM3UpPOBaTh  XUMHUYECKYIO
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Hcnonn3oBaTh
COBpPEMEHHBIC
cpeacTBa

JIP 04 chopMHpOBaHHOCTD MHPOBO33PEHU],
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
OOIIECTBEHHON MpPaKTHKH, OCHOBAaHHOTO Ha JHAJIOre KYJBTYD,

MHPOpPMALIMIO, TOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi uwHGpOpMmaruu, cetb VHTepHET U
JpyrHe);

MOMCKA, aHaJIh3a | CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B | [IP6 07. chopMupoBaHHOCTh YMEHUHN MPOBOIUTH PACUETHI
u MOJIUKYJIBTYPHOM MHpPE; COBEPIICHCTBOBAHHWE SI3BIKOBOM U | M0 XUMHUYECKUM (QOpMyJiaM M YPABHEHHSIM XUMHYECKHX
MHTEPIIPETallud | YUTATENIbCKON KYJBTYPhl KaK CpEACTBAa B3aUMOJACHUCTBUS MEX]Y | peaklMili ¢ HCHOJb30BaHHWEM (U3MYECKUX BEIUYUH,
uHbOpMallMd | | TIOJbMU ¥ TIO3HAHWUS MHUPA; OCO3HAHHWE IIEHHOCTH HAyYHOW | XapaKTEpHU3YIOIIUX BEIIECTBA C KOJTMYECTBEHHOW CTOPOHBI:
MHGOPMALIMOHH | IEATEIBHOCTH  TOTOBHOCTH  OCYILECTBJISATH  MPOEKTHYIO U | Macchl, 00beMa (HOpMaJIbHBIE YCIOBUS) T'a30B, KOJIMYECTBA
b€ TEXHOJIOTMH | UCCIEA0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYAIbHO U B TPYIIINE BEILIECTBA; UCIOJIb30BATh CUCTEMHbIC XUMUUYECKHE 3HAHMS
JUISE OBnazeHne YHUBEPCAIbHBIMU Y4YeOHBIMH I103HABATEIbHBIMU | Ui NPUHATHS PEHICHUH B KOHKPETHBIX IKHU3HEHHBIX
BBITIOJIHEHUSI JIeUCTBUSIMU: CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;
3a/1a4 MP 04 B) pabota ¢ undopmanuei: I[IP6 08. cdopMupOBaHHOCTH yMEHUW TUIAHUPOBATH |
npodeccHoHans | -  BIAACTh  HABBIKAMH  TOMY4YeHUS  WHQPOPMAlMU U3 | BBIIOJHATH XUMHUYECKUH OSKCIEPUMEHT (TIpeBpaIlieHUs
HOM HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO | OPraHMYECKHUX BEIIECTB IPU HArPeBaHHUM, IOJyYEHUE
JIESITEIIbHOCTH OCYIIECTBIISATh MOUCK, aHaJus, CHUCTEMAaTHU3AIUIO U | OTUJICHA U U3yUYEHUE €ro CBOMCTB, KAUYECTBEHHbBIC PEAKIUU
UHTEpIIpeTalui0 HHPOPMAIMK  Pa3IUYHBIX BHIOB U (OPM | Ha albJAETHbl, KpaxMall, YKCYCHYIO KUCIIOTY; AeHaTypanus
MIpEACTABICHUS OCTKOB TMPU HArpEeBaHUU, I[BETHBIC PEAKIMU OCIIKOB;
- CO3J1aBaTh TEKCTHI B Pa3IMYHBIX hopMaTax ¢ yueTOM Ha3HAYEHUS | IPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEAeNsTh Cpeay
uHpOpMallMM M IICJIEBOM ayJWTOpUHU, BBIOWpAs ONTUMAIBHYIO | BOJHBIX PAcTBOPOB, KAUECTBEHHBIC PEaKIMU HA CyIbdat-,
dbopMy npeacTaBIeHUS U BU3yallU3allnu; KapOoOHaT- M XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHMS;
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTbH | PElIaTh 3KCIEPUMEHTAIbHBIC 3a/1auu 110 TemMaM "Metasibt"
uHpopMaluuy, ee COOTBETCTBUE MIPaBOBBIM u | 1 "Hemetamibl") B COOTBETCTBUHM C MpPaBHJIAMU TEXHHUKHU
MOPAJIbHO-3TUYECKUM HOpMaM 0e30MacHOCTH TMpH  OOpallleHUH C  BEIIECTBAMU U
- HCIIOJIb30BATh Cpe/IcTBa MHPOPMAIIMOHHBIX U 1ab0paTOpPHBIM o0opyaoBaHuEM; MPECTaBIST
KOMMYHHUKAITMOHHBIX TEXHOJIOTUHN B PEIICHUHN PE3yJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIrucu
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U OPraHU3AIlMOHHBIX 33]1a4 C YpaBHEHUH COOTBETCTBYIOLIUX peakuid U GOopMyITupOBaThH
coOroieHreM TpeOOBaHMI SPrOHOMHUKH, TEXHUKHU 0€30MaCHOCTH, | BBIBOJBI HA OCHOBE ATHX PE3yJIbTATOB;
TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U ATHUECKUX HOPM, IIP6 09. cdhopMUPOBAHHOCTH YyMEHHs aHAIM3UPOBATH
HOPM UH(POPMAITUOHHOHN XUMUYECKYI0 HWH(OpMaIKIOo, TMOIy4aeMyl0 U3 Pa3HbIX
0€e30MacHOCTH; UCTOYHUKOB (CpeICTB MaccoBOoW HH(MOpPMALUU, CETh
- BJIaJIETh HaBBIKAMU PACTIO3HABAHUS U 3aIUTHI HH(OpMAIUH, WNutepuet u npyrue).
nHGOpMallMOHHON 6€30MacCHOCTH JUYHOCTH;
OK 04. - TOTOBHOCTh K  CaMOpPa3BUTHIO, CaMOCTOSTCIIBHOCTH W | JlucuuniauHapHble (MpeAMETHBIE) PE3ybTaThl M JOJDKHBI
Db dexTrBHO CaMOOITPEAEIIEHUIO; OTPaXKaTh:
B3aumojieiictBo | MP 03  Osnagenue HaBbikaMu  y4yeOHO-uccnenoBatenibekoit, | [IP6 08. copMMpOBaHHOCTb YMEHWUIM MNaHUPOBATb U
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BaTh U paboTaTh
B KOJUIGKTUBE |

MPOEKTHOU U COLIMATIbHOM JEATEIIbHOCTH;
OBnazeHne yHMBEPCAIbHBIMA KOMMYHHUKAaTUBHBIMU JEHCTBUSAMM:

BbIMOJSIHATb XMMUYECKUIA SKCTMIEPUMEHT (MpeBpaLLEHNs
OpraHMYeckux BELLECTB NPU HAarpeBaHuM, nosyyeHue

KOMaH/Ie JIP 07 6) coBMeCTHAs AEATENBHOCTD: 3TUMIEHA M M3YYEeHME €ero CBOWCTB, KayeCTBEHHble
- IIOHUMaTb MW HCIIOJIB30BaTh IIPCUMYLICCTBA KOMaHHHOﬁ n peaKuMM Ha aﬂbﬂ,erl’lﬂbl, KanMaﬂ, yKCyCHyl'O
HHIMBHya/IbHOI PaboTb, 5 KWUCNOTY; [eHaTypauuss ©enkoB npu HarpeBaHuy,
- TIPHHUMATDH LEIH COBMECTHOH JATENLHOCTH, OPraHU30BBIBATE | ||BeTHple peakUuM 6Genkos; MpOBOANTL  PeaKLinM
y‘IaCTHI;IHKOB OGCy,)KILETb piglﬂman,l (I:)OBMGCTHOP'? paboTEL PaCTBOPOB, KAYECTBEHHbIE peakuum Ha Cynbdar-,
’ KapboHaT- U XNOpUA-aHWOHbI, HA KaTMOH aMMOHMUS;
- KOOPAMHHUPOBATh U BBIMOJIHATH padOTy B YCJIOBHSIX peaibHOrO,
o . pewaTtb 3KCNeEpUMEHTAlsIbHbIE 3ad4a4n NO TEMaM
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS; " " " "
Metannbl" u "HemeTtannol") B COOTBETCTBUM C
OCYUIECTBIIATh TO3UTHBHOE CTPAaTErHUYeCKOe IIOBEJICHUE B
Pa3NUYHBIX CUTYAIHsX, MPOSBIATH TBOPYECTBO M BOOOpaKEHHE, MpaBunamMm TEXHIMKI 6E30NacHOCTY Mpu 0bpaLLEHIM C
ObITH MHUIMATHBHBIM BewecreaMmmn " na6opaTopr|M o6opynosaHmeM;
OBIajieHNIe YHHBEPCATLHBIMH PEry/IATUBHBIME aeficTeusvu: | PEACTABNATL PE3YNbTATHI XVIMVIl-IeCKor(;)
MP 02 r) npunsTHE Ce6S U APYTUX JTHOJIEi: 3KCMepuUMeHTa B cbopMev 3aMMcn  YpaBHEHUN
- NPUHUMATb MOTHBBI M apryMeHTbI APYTUX JIOACH npyu aHammse | COOTBETCTBYIOWMX — peakumi 1 popMynnposath
PE3YIBTATOB JCSITCIBHOCTH; BbiBOAbl Ha OCHOBE 3TUX PE3YJ/IbTAaTOB 3aAayn Tno
- PU3HABATH CBOE TPABO M IPABO JIPYTHX JIIOJIEH Ha OIIMOKH; Temam "MeTtannel" 1 "Hemetannol") B COOTBETCTBUM C
pa3BUBaTh CIOCOOHOCTh MMOHMUMAaTh MHP C HO3UIHMH Jpyroro | NPaBUIaMnU TEXHUKN 6e3onacHocTV nNpu obpalleHum ¢
yeI0BeKa BewecrsaMm K n1abopaTtopHbIM  0bopyAOBaHMEM;
NpeEACTaB/IATb pe3y/ibTaThbl XUMUYECKOIo
IKCnepuMeHTa B ¢opMe  3anucM  YpaBHEHWM
COOTBETCTBYIOWMX  peakuni u  ¢GopMynnpoBaTb
BbIBOAbl HA OCHOBE 3TUX PE3YJIbTATOB,
OK 07. JIP 14 B o0nactu 5K0JIOTMYECKOT0 BOCTIUTAHUSI: [MP6 01 cdopmupoBaTh NpeACTABICHUS: O XUMHYECKON
ConelicTBoBaTh | - C(OPMHPOBAHHOCTH SKOJOTMYECKON KYJIBTYpbl, MOHUMAaHHE | COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU
COXPaHEHHUIO BIUSTHUSL COLMAIbHO-DKOHOMHUYECKHX IPOIIECCOB HAa COCTOSHUE | XUMHUHM B MO3HAHHUM SIBJICHUI MPHUPOAbI, B (OPMUPOBAHUU
OKpYyXKaromieu NPUPOJHON W COIUANBHOM CpeAbl, OCO3HAHHWE TJO00ATbHOTO | MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHATHHON
cpenbl, XapakTepa 3KOJOTHYECKUX IpooiieM; IpPaMOTHOCTH, HEOOXOIUMOMN JUIS PEHICHUsS! MPAKTHYECKUX
pecypcocOepex |- IUIaHHPOBAaHME U OCYIIECTBICHHE NEHCTBUN B OKpY’KAaIOUIEeH | 3a7]ad M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CHHUIO, Cpele Ha OCHOBE 3HaHHA IeJled YCTOWYMBOIO pPAa3BUTHUS | CBOEMY 3JI0pPOBBIO U IPUPOJIHON cpese;
MPUMEHSTh YeJI0BEYECTBA; [1P6 10. chopmMupoBaHHOCTH YMEHHI COONIOAATH MPaBUIIA
3HAHUS 00 | aKTMBHOE HEMPUATHE JACHCTBHUHA, MPUHOCIIINX BPE OKPY)KAIOLIEH | SKOJIOTHYECKH I1eJIecO00pa3HOro TMOBEACHUSI B OBITY H
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M3MEHEHUU cpene; TPYIOBOM JIEATENILHOCTH B ILEISIX COXPAaHEHUs CBOETO
KJINMATa, - YMEHHE TNPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTUYECKUE | 30pPOBbS M OKPY’KAIOUIel MPUPOAHON Cpenbl; YUUTHIBATh
MIPUHIUIIBI MOCJIE/ICTBHS MIPENIPUHUMAEMBIX ICUCTBUH, MPEOTBPAIATh UX; | ONACHOCTh  BO3JEUCTBHS  HA  JKUBbIE  OpPraHU3MBbI
OepeKIIMBOTO - pacuIMpeHue omnbITa NEeATEITbHOCTH 9KOJIOTUYECKOM | ONPEAENICHHBIX BEIIECTB, IMOHMMAas CMBICI MOKa3aTems
MPOU3BOJCTBA, | HAMPABJIECHHOCTH; MpeAesIbHON JOIMYCTUMON KOHLIEHTPAIUH.

3¢ pexTHBHO MP 03 oBiajgeHwe HaBBIKAMH Y4eOHO-HCCIICIOBATEIHCKOM,

JICUCTBOBATh B | IPOEKTHOW U COLIMATIBHOM AEATEIbHOCTH;

Ype3BbIYANHBIX

CUTYyaIUsX
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJLHOM

JANCIUIIJIMHBI «XUMMWU D>

Buja yyeOHoi padoThI

Oo0neM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI 74
B T.4.

OcHOBHOE coepKaHue 68
B T. 4.:

TEOPETUYECKOE 00yUCHHE 26
[MPAKTUYECKUE 3aHATHUS 22
1abopaTOpHBIC 3aHATHS 20
IIpodeccuoHATBLHO-OPUEHTHPOBAHHOE COAEePIKAHME

(copep:xaHMe NMPUKJIATHOTO MOTYJIA) 6
B T. 4..

TEOpeTUYECKOe 00yUeHHE 2
[IPAKTUYECKUE 3aHITUSA 2
1a00paTOpPHBIC 3aHATHS 2

I[Ipome:kyTouHas aTTecTaums (3a4eT)
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2.2 TemaTu4ecKHil MJIAH U cOleP:KaHMEe YUEOHOH TUCIMIIIIMHBI

piiemeHToB /[, 1.

HepI/IO,I[I/I‘ICCKaH CHUCTCMAa XUMHNUYCCKHNX 3JICMCHTOB I[I/I MeHz[eneeBa. CBs3b IMCPUOANYICCKOI'0O 3aKOHA U

Dopmu
pyeMbl
HanmenoBanue Copnepxxanue yueOHOro Mmarepuasa (0CHOBHOE U NPOodecCHOHATBbHO-0PHEHTHPOBAHHOE), O0bem | e
pa3/iesioB U TeM JIabopaToOpHbIe U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJ/Ib YacoB | komme
TeHIHU
U
1 2 3 4
OcHOBHOe co/iep:KaHue 72
Paznen 1. TeopeTnueckue 0CHOBBI XUMHUM 30
Coaep:xaHue y4eOHOro MaTepuasa 3
Jlexmusa Nel. Xumudeckuid a5ieMeHT. AToM. Sapo atoMa, U30Tombl. DIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHE
YPOBHH, TIOJypPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d- 2eMeHThl. OCOOCHHOCTH pacHpe/IeNICHUs AIEKTPOHOB 10 1
OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DNEKTpOHHAs KOHPUrypauus atroMoB. OCHOBHbBIE
Tema L1. XUMUYECKUE 3aKOHBI
OCHOBHBIE IIpakTnyeckue 3aHATHSA 2
XUMHUYCCKUC IMpakTnyeckass padora Nel. «OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU M PacyeThl IO ypPaBHEHUSIM
TIOHSITHS ¥ 3aKOHBI, | XUMHYECKUX PEaKIIUii». OK 01
CTPOCHHUC aTOMOB | OTHOCUTENbHBIE aTOMHAsA U MOJEKyJIsipHas Maccel. MomspHas macca. KonnuectBo BemectBa. MaccoBast A0is )
XUMHYCCKHUX BemecTBa. 3akoH ABoranpo. MoisipHbld 00beM Ta30B. OTHOCHUTENBbHAs TJIOTHOCTH Ta30B. Pacdersl 1o
SJIEMEHTOB YpaBHEHUSM XUMHUYECKHX DPEaKIUA C HMCIOJIb30BAaHHEM MAaCCOBOHM JIOJM BEIIeCTBA, Oo0ObeMa (HOpMasbHBIC
YCIJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
JlabopaTopHble 3aHATHS
JladopaTopnasi padora Nel «OcHOBBI TabopaTOpHOI MpakTHKW». JlabopaTopHas mocy1a U XUMHUYECKHE
peaktuBbl. OcHOBHBIE TabopaTopHBIe onepalinu. Jlabopatoproe obopynoBanue. TexHrka 6€30MacHOCTH U 2
npaBuiia padoThl (MOBEICHMsI) B 1a00PaTOPHUH.
Tema 1.2. OcHoOBHOe coJiep:KaHue 2
[leprognueckuit
LAKOH 1 IpakTUyeckune 3aHATUS 2 OK 01
[leproauueckas IMpakTnyeckas padora Ne2. «/3ydyeHre NepruoAMUYECKUX 3aKOHOMEPHOCTEN U UX B3aMMOCBSI3U CO CTPOCHUEM OK 02
CUCTEMA XUMUYECKUX| aTOMOB). 2
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MeneneeBa, ux

CBSI3b C COBPEMEHHOMU

Ilepponuueckoil CHUCTEMBl XHMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHUMHUYECKHUX 3JEMEHTOB, OOpa3yeMbIX MMM MPOCTBIX M CIOXKHBIX

peakuuii

Jlekuua Ne3. Xumunueckas peakuus. Kiaccupuxanms XMMHYECKMX peakIUii B HEOPraHMYeCKOW u
OpraHUYecKOl XMMHMH. 3aKOHBI COXPAHEHMsI MacChl BELIECTBA, COXPAHEHHUS U NPEBpALICHHsS] DHEPIUU IPU
XUMHUYECKHX  peakuusiX.  OKHCINMTENbHO-BOCCTAHOBUTENBHBIE  PEAKUMM  (YpaBHEHMs]  OKHUCIJICHUS-

reopuei BELIECTB 110 IPyINIaM u mepuoaaM Ileproandeckoil CHMCTEMbI. 3HAYE€HHE MEPUOINYECKOIO 3aKOHA U CHCTEMBI
xuMHuueckux sneMeHToB JI.M. MenaeneeBa B pa3BUTUH HAYKH.
Tema 1.3. Conepskanne y4eOHOr0 MaTepuaia
Crpoenne Jlexus Nel. Ctpoenue BenecTBa. XUMHYECKas CBA3b. BUIbI XUMUUYECKOI CBA3H (KOBAJIECHTHAS HENOISAPHAS 1
BemecTsa HOJISpHAst, HOHHAs, METAIUTMIECKas). MeXaHu3Mbl 00pa30BaHusA KOBAJEHTHON XUMUYECKOM CBsA3H (0OMEHHBIN U
1 npupoZa - JIOHOPHO-aKLENTOPHBIH). BogopoaHas cBa3b. BaaeHTHOCT. DIEKTPOOTPULIATENBHOCTD., CTENEHh OKUCIICHUS.
XUMHIIECKOM VN OHBI: KATHOHBI U AHMOHEI
CBSI3H. OK 01
IIpakTH4eckue 3aHATHA
MHuoroo6pasue =
BEILECTB IIpakTnyeckas padora Ne3. «CtpoeHue BeLIECTBA U IPUPOAA XUMUUECKOH CBSA3H».
JleMoHCTpamuss MOJENe KpUCTAUIMUYECKUX PEIICTOK: MOHHOM (XJIOpUJ HATpHsA), aTOMHOUM (rpaduT u ammas),
MOJIEKYJISIPHOHM (YTJEKUCHBIN ra3, MoJ), METAIMYecKol (HAaTpuil, MarHuii, Meab). PerieHne mpakTHYeCKUxX
3aJIaHMI HAa COCTABJICHUE MIEKTPOHHO-Tpaduueckux Gopmyin snemeHToB 1—4 nepro 0B
Tema 1.4. Cojep:xaHue yueOHOro MaTepuaJa
Knaccudukanpus, Jlexuust Ne2. Knaccupukanys HEOpraHudecKux BenecTs. HoMEHKIaTypa HEOPraHMYECKHX BEIECTB (OKCHUIBI,
1 HOMCHKJIATYPA | rynpokcuapl, KHCIOTBI, CONM). BellecTBa MONEKYJIAPHOTO M HEMOJIEKYJAPHOTO CTPOEHHUS. ATpPeraTHbIE
HCOPraHn4CCKuX COCTOSHUS BelecTBa. Kpucramumueckue 1 aMopQHbIE BEIECTBA. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. THIIBI
BEIICCTE KPUCTAJUTMYECKUX PELIETOK (ATOMHAs, MOJIEKYJIApHAs, HMOHHAs, MeTaulMdyecKas). 3aBHCHMOCTb CBOMCTBa
BELIECTB OT TUIIA KPUCTAUIMYECKON PENIETKU
IpakTHyecKne 3aHATHS OK 01
IpakTuyeckas pa6ora Ne4. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY. OK 02
Pellenre MPaKTUYECKHMX 3aJaHMi MO KiIacCH()MKAIMM, HOMEHKIAType M XUMHYECKHM (OpMysiam
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIACCOB (YrapHbI Ta3, yrIeKHCIbIA Ta3, aMMHUAaK, ralieHas M3BECTh,
HeramieHass WM3BeCTh, MHUTHhEBas COJa W APYrHX): Ha3BaHWA BemecTB mo MexayHapoaHoi (MIOITAK) wmm
TPUBHAJIBHON HOMEHKIATYPE U COCTaBlIeHHE (POPMYJIbI XMMUYECKUX BELIECTB, ONPEAEIEHHE TPUHAIIECKHOCTH
Kk kimaccy. Ilomck wuHGOpPMAMU ITI0 Ha3BaHMAM, HMIAEHTU(UKATOPAaM, CTPYKTYPHBIM (opMmyldaMm. AHamus3
XUMHUYECKOH MH(OPMALMHK, ITIOJyY4aeMOM M3 Pa3HBIX HCTOYHHMKOB (CPEINCTB MaccOBOM MH()OpPMALUM, CETh
WnTepHeT u apyrue)
Tema 1.5. Cozep:xanue yuefHOIro MaTepuaia
TUIbl  XMMHYECKHUX OK 01
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BOCCTAHOBJICHUS, CTENEHb OKHUCIICHUS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peakiuu B IpUpoJie, MPOU3BOICTBEHHBIX MPOLIECcaxX U )KU3HEAEITeIbHOCTH OPIaHU3MOB)

JlabopaTopHble 3aHATHS

JlabopaTopnast paGoTaNe 2 "Tumnbl XuMudeckux peakuuii'”.

HccnenoBanne TUNOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M 0O0pa3yroOIIMXCS BEUIECTB) M INPU3HAKOB
XUMHUecKUX peakuuil. [IpoBenenue peakuumii MOHHOrO OOMEHA, ONPENEIIEHHWE CpeAbl BOJIHBIX PacTBOPOB.
3aaHMsl HAa COCTABJICHUE HOHHBIX peaKIii

Tema 1.6.
CkopocTth
XAMHYECKHUX
peaKkui.
XHUMHYECKOC
paBHOBECHE

Conep:xanue y4eOHOro MaTepuaJia

Jlexnus Ne3. CKopocTh peakiiy, ee 3aBUCUMOCTb OT PA3JIMYHbIX (PaKTOPOB: MPUPO/IBI PEArHpYIONIUX BEIIECTB,
KOHIEHTPAllUU DPEarupyrouux BELIECTB, TEMIIEpaTyphbl U IUIOUIAJM PEaKIUOHHON MOBEpXHOCTH. TersioBbie
3peKThl XMMUYECKUX PpeakIuil: 5K30- U 3HAOTepMUYeckue peakuuu. OOpaTtumble peakuuu. XHUMHYECKOe
paBHOBecHe. PaKTOpbl, BIUSAIOIIME HA COCTOSIHUE XMMHUYECKOI'O paBHOBECHs (KOHLEHTpAlLUs PEeareéHTOB WJIU
IPOAYKTOB PEaKIMH, 1aBjieHue, remneparypa). [lpunuun Jle [larense

HpaKTn'{ecmle 3aHATHSA

IIpakTuyeckas padora NeS. « Bnusinue pa3nuyabix pakTOpoB Ha CKOPOCTh XUMUYECKON pEaKum.

Penienne npakTUKO-OPUEHTHPOBAHHBIX 3a/JaHUMl HAa aHanW3 (PAKTOPOB, BIUAIOUIMX Ha HM3MEHEHUE
CKOPOCTH XMMHUYECKON peakluu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT MPUCYTCTBUS KaTanu3aTopa
Ha IIpUMEpPE pPAa3IOKEHHs IEPOKCHIA BOAOPOJA C IOMOLIBIO AMOKCHUZA MapraHua M Kartauasel. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM Ha NpUMeHeHue npuHiuna Jle-1llarense 1 HaX0XKACHUS HAIPaBICHUS
CMEILEHHUs PaBHOBECUS XMMHUYECKON peakUuu M aHaiau3 (aKTOpOB, BIMSIOIIMX HAa CMEIIEHHE XUMHUUYECKOro
paBHOBECHSI

JlabopaTropHble 3aHATHS

JlaGopatopuasi padora Ne3 «CkKOpoCTh XMMHYECKHX peakiuid. CMeIeHHuE XUMHUYECKOTO PaBHOBECHS
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJlaHUN Ha aHanu3 (HaKTOPOB, BIHUSIOMIMX HAa WU3MEHEHHE CKOPOCTH
XUMHUYECKON peakluu, B T.4. C MO3UIUI SKOJIOTHYECKH IeJIecO00pa3HOro MOBEAEHUs B OBITY M TPYAOBOMH
JIEATETLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHON CPEbI.

Pemmenne npakTuKo-OpHEHTUPOBAHHBIX 3a/1aHUi Ha puMeHeHune npuHiuna Jle-1latense ans
HAXOJK/ICHHUS HAINPABJICHUs CMEILICHUS

OK 01
OK 02

Tema 1.7.
PactBopsl, Teopus
ANEKTPOIUTHIECKO
W Imcconuanuu M
MOHHBII 00MeH

Conep:xaHue y4e0HOro MaTepuaJjia

Jlekuust Ned. PactBopwl. Buabl pacTBOpoB MO COAEPKAHUIO PACTBOPEHHOI'O BelIECTBA. PacTBOPUMOCTB.
ITonsiTve o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJIJIOWHBIE PACTBOPBI. MaccoBas 0715 BEIIECTBA B PaCTBOPE.
[Tonstue o BomopoaHoM nokasatene (pH) pactBopa. DnekTponutudeckas nuccounanus. CuiibHbIE U cradble
AJIEKTPOJIUTHI, HEIJEKTPOJIUTHI. Peaklinu HOHHOTO 0OMeHa

OK 01
OK 02
OK 04
OK 07
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IIpakTnyeckune 3aHATUA

IIpakTnyeckass padora Ne6. CrocoObl BbIpaKEHUS KOHIIGHTPALMU pPAacTBOpOB. PelieHune MpaKTUKO-

OPUEHTHUPOBAHHBIX PACYCTHBIX 3aIaHUN HA PACTBOPBI !
JlabopaTopHbIe 3aHATHS 2
JlabopaTopnas pabora Ne4 «IIpurorosienue pactBopoB». IIpurorosieHue pacTBOpOB 3alaHHOM MaccOBOMN
JI0JIell PacTBOPEHHOI'O BELIECTBA, MPOBEIECHUE DPEAKIMM HOHHOrO OOMEHa, ONpENEJIEHHE CPellbl pacTBOPOB
BEIIECTB C IOMOIIbIO YHHBEpPCAJILHOTO WHAMKATOpa (KHUCas, HeHTpaibHas, MieqoyHas). 3aJaHus Ha 2
COCTaBJICHHME HMOHHBIX peakiuil. PemeHue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/laHUM Ha pPacTBOPHI,
UCHOJIb3yeMbIE B ObITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa
KoHTpoabHast
padora 1 IIpakTyeckas padora Ne6. CtpoeHue BELIECTBA U XUMUYECKHE peakluu (1o pasaeny 1)
Paznen 2. Heopranuueckasi Xumus
OcHoBHOe coep:KaHue 14
Tema 2.1. Teopernueckoe o0yueHue 6
DuzmKo- Jlexuus NeS. Metamsl. O0mue ¢pu3ndeckrue 1 XUMUYECKHe CBOcTBa MeTauioB. CriocoOb! MOTydeHusl.
XHMVH‘IGCKHC 3HayeHHUE METAJUIOB M HEMETAJJIOB B PUPO/IE U KU3HEACATSIIBHOCTH Y€JIOBEKA U opraHnu3mMoB. Kopposust 2 OK 01
CBOUCTBA METAJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJUIOB OT KOPPO3UH OK 02
HCOPraHN4CCKUX Jlekuus Ne6. Hemetamnsl. OOuiye Gpuandeckue 1 XUMHUYECKHE CBOMCTBA HEMETAUIOB. TUIIHYHBIE CBOICTBA
BCHICCTB Hemetaiios [V- VII rpynn. Knaccudukaius 1 HOMeHKIaTypa COeAMHEHUH HeMeTallioB. KpyroBopotsl 2
OMOTeHHBIX IEMEHTOB B IPUPOJIE.
Jlekumsa Ne7. Xumuueckre CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHUIOB, THAPOKCHIOB,
KHCJIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOJAHBIX COEAUHEHHH, 2
BBICIIMX OKCHJIOB M THAPOKCHJIOB.
IIpakTH4eckue 3aHATHSA 2
IIpakTnyeckas padora Ne7. CocraBieHUE ypaBHEHUM XUMUYECKUX PEAKIMI C yYaCTUEM MPOCTBIX U CIOKHBIX
HEOpPraHMYECKUX BEIECTB: METAJJIOB U HEMETAIIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX
HJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHUN M aM()OTEPHBIX THPOKCHIOB; HEOPTraHUYECKHX COJIEH, )
XapaKTEepU3YIOIINX UX CBOKWCTBA. PelleHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKHX 3a/IaHUI HAa CBOWCTBA,
COCTaB, MOJyYeHHE U 0€30MacCHOE UCTIOIb30BaHUE BAKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U
MIPAKTUYECKON AESITEIbHOCTH YeJIOBEKa
JlabopaTopHbIe 3aHATHS 2
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JladopaTopHasi padora Ne5 «CBoiicTBa METaJUIOB U HEMETAIIJIOBY.

HccnenoBanmne pU3NUECKUX U XUMUYECKUX CBOMCTB METAJIJIOB U HEMETAIJIOB. PelieHne skcrepuMeHTanbHbIX
3ajgad 110 CBOMCTBAM XUMHUYECKHUM CBOMCTBAM METAJIOB U HCMCTAJUIOB, IO PACIIO3HABAHUIO U MMOJTYYCHUIO
COEIMHEHHI METaJNIOB M HEMETAJLIOB.

Tema 2.2. Conep:xxanue yueOHOro MaTepuasa
Unentuduranms JlaGopaTopHble 3aHSITHS

HCOPraHWICCKUX JlaGopaTopHas paGora Ne6 «/neHTHuHUKAIMS HEOPTAHUIECKUX BEIIECTBY.
BCHICCTB Pemennie skcriepuMeHTAIbHBIX 3a/1a4 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJJIOB, TI0 PAaClO3HABAHUIO OK 01

U MOJTYYCHUIO COCTMHEHHI METAIJIOB M HEMETAJLIOB.

Wnentndukanys HEOPraHMUECKUX BELIECTB C UCIIOIb30BAHUEM MX (PH3UKO-XMMUYECKUX CBOMCTB, XapaKTePHBIX

Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIC peakiyu Ha Cyb(ar-, KapOoHAT- U XJIOPUA-aHHOHBI, Ha KaTHOH

aMMOHUS
KonTpoiabHas o

IIpakTyeckas padora Ne§. CBoiicTBa HEOPraHMYECKHUX BEIIECTB
padora 2

Pa3znen 3. TeopeTnueckue 0CHOBBI OPraHNYeCKOH XUMHH
Conep:xaHue y4e0HOro MaTepuaJjia
Tema 3.1. Jlexnusi Ne8. [Ipeamer opraHuueckoil XMMUU: €€ BOZHUKHOBCHUE, PA3BUTHE U 3HAYCHHE B MMOJYYCHUU HOBBIX
Knacendnratms, | peynects u matepuanos. Teopus cTpoeHust opraHHdecknx coemuuennii A.M. ByIieposa, €& OCHOBHbIE
CTPOCHHC 1 nonoxenus. CTpyKTypHblE (HOPMYJIbI OPraHUYECKHMX BEIIECTB. ['OMOIOTHs, U30MepHs. XUMHUYECKAst CBS3b B
HOMCHKJIaTypa OPraHUYECKUX COEIAUHEHUSX: KPATHBIE CBA3H, G- U T-CBSI3U.
OpraHi4eCcKux [IpencraBnenne o KlaccupUKAIUKM OPraHUYeCKuX BemecTs. HoMeHKIaTypa OpraHM9eCcKUX COeTMHEHHI OK 01
BEICCTB (cucremarnyeckas) ¥ TPMBUAIbHBIC HA3BAaHHS BAKHEHIIIHMX MPECTABUTENICH KJIACCOB OPIraHUYECKUX BEIIECTB
IMpakTHyeckue 3aHATHS

IIpakTuueckasi padora Ne9. «HomeHknaTypa oprannyeckux BemecT». HomeHkaTypa oprannueckux

COETMHEHU OTJENBHBIX KJIACCOB (HACHIICHHBIC, HEHACBHIIIEHHBIE 1 apOMAaTHYECKUE YTIEBOIOPO/IbI, CIUPTEHI,

(eHOITBI, aIbJIETH/IbI, KETOHBI, KaPOOHOBBIE KUCIOTHI U Jp.) CocTaBlICHHE TIOJHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (pOPMYJT OPraHNUECKHIX BEUIECTB OT/ENIBHBIX KIaCCOB, HCIOIB3YS X Ha3BaHUS 110

CHCTEeMAaTHUYECKOI U TPUBHAIBHOW HOMEHKJIATYpe (3TUIICH, alleTUIICH, TIHLEpUH, (eHOoI, popMalibaeTH/,

YKCYCHasl KUCIIOTa, TIHIUH). PacdeTs! mpocTelinieit popMyIpl opraHuuecKol MOJICKYJIIBI, HCXO/Is U3

AJIEMEHTHOTO cocTana (B %)

Pa3znea 4. YrieBoaopoanbl

Tema 4.1. Conep:xanue yueOHOI0o MaTepuasa OK 01
CoiictBa Teoperuueckoe o0yueHue OK 02
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OpraHUYECKUX
COeIUHEHUN

Jlexnus Ne9. [IpenenbHble yriieBOIOPOb! (aJIKaHbI 1 IUKIIOAIKAHBI). 'OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HUCTOYHUKOB TeIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOAHBIX YTIEBOAOPOAOB, HaXOXJEHUE B
MIPUPOJIE U TPUMEHEHUE ATKAHOB;

Ulexmust Ne10. HenpenenbHbIe yIiIeBOOPOIbI (ATKEHBI, ATKAUCHBI, aJTKUHBI ).

IAJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHNA Psii. DTHIEH M MPOMUIEH: COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBa (peakuuWud THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApATAlUU, OKHUCICHUS U
MIOJIMMEPU3ALMH) [T0JIyYEHHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u meTwiOyTaaues-1,3, XUMHUIeCKOoe CTPOSHHUE, CBOMCTBA (peaKiiusl MOJIMMEpU3AIiN ),
IIPUMEHEHHE (111 CUHTE3a IPUPOJHOIO U CUHTETUYECKOT0 KayuyKa U PE3UHBI).

IAJIKHHBI: COCTaB U OCOOEHHOCTHU CTPOCHHSI, TOMOJIOTHUECKUN Psijl. ALIETHIICH: COCTaB, XUMUYECKOE CTPOEHUE,
¢du3nuecKkrue 1 XUMHYECKHE CBOMCTBA (peakIy THAPUPOBAHUS, FAIOTEHUPOBAHUS, THAPATALlUN TOPEHHUS),
MOJTy4YeHHE U PUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKH U PE3KH METAJLIIOB)
ApomMaTHUYEeCKHe YIIIEBOJOPObI (apeHbl). beH3om u Todyon: cocraB, CTpoeHHE, (PH3MUECKUE M XUMHUYECKHE
CBOMCTBa (peakiUy TraJOreHUpPOBaHUs M HUTPOBAHHUA), MOJIY4YEHHE U MPUMEHEHHE. TOKCHMYHOCTH apeHOB
(BusiHEE OEH30J1a Ha OPTaHU3M YeJIOBeKa). | eHeTndecKas CBA3b MEXy YIIIeBOJOPOJaMH, TPUHAICKAIIMMU K
pa3IMYHBIM KJ1accam.

[TpupoHBIE HICTOYHHUKH YTIeBOAOPOA0B. [Ipupoansblii ra3 u nomytHeie HedTsHbIC ra3el. Hed1h u eé
npoucxoxaenue. Criocodsl nepepadoTku HeTU: MeperoHKa, KPeKUHT (TEPMUUECKUI, KaTaTUTUYECKU),
nupoinu3. [IponykTel mepepaboTku He(TH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH

u B ObITy. KaMeHHBIH yTosib ¥ IPOAYKTHI €0 nepepadoTKu

OK 04

Tema 4.2.
dusuko-
du3uko-
XAMHAYECKHE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Conep:xxanue y4eOHOro MaTepuasa

JlaGopaTopHble 3aHATHSA

JlabopaTopunasi pabora Ne7 «CBoiicTBa yrieBolopoJoBy». TpuBHalbHAs W MEXIyHapoJHas HOMEHKIATYypa,
XUMUYECKHE CBOWCTBA, CIOCOOBI MOJYYEHHUS yTieBoaopoaoB. [lomyyeHue >TuiieHa W M3yYEeHHE €ro CBOWCTB.
MopenupoBaHue MOJIEKYJ M XHMHUUYECKHX MPEBpAllleHHI yIJIeBOJOPOAOB (HAa NpUMEpE 3STaHa, STHUIICHA,
aleTUJICHA | JIP.) U TAJIOT€HOMPOU3BOTHBIX

OK 01
OK 07

Paznen S. Kuciopoaocoaep:xamue oprannyeckue coeIuHeHust

Tema S.1.
Crnnptel. ®enon

Conep:xanue y4eOHOro MaTepuaJia

Ulexknus Nell. IIpenenbHbie 0HOATOMHBIE CIUPTH (METAHOI U 3TAHOJ): CTPOEHHUE, (PU3NUECKUE U XUMHUYECKHE
CBOWCTBa (peakUUM C aKTHUBHBIMH METaJUlaMH, TaJoreHOBOAOPOAAMHU, TOpEHue), npuMeHeHue. Bogopoansie
CBSI3U MEKAY MOJIeKylaaMu cnupToB. dusnonorndyeckoe 1eHCTBHE METAHOJIA U ATAHOJIA HA OPIaHU3M YEJIOBEKA.
IMHOroaTOMHBIE CHUPTHI (ITUJIEHIVIMKONb W IJIMLEPUH): CTPOEHHE, (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA
(B3auMozIeliCTBUE CO IIEJIOYHBIMH MeETallJlaMU, KAdeCTBEHHas peaklus Ha MHOTOaTOMHBIE CIIUPTHI).

DOHU3N0I0rNIECKOe ﬂeﬁCTBHe Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHHA U OTHIJICHIJIMKOJIA.

OK 01
OK 07
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Denon. CtpoeHHe MOJEKYINbl, (QU3UYECKHe W XUMHUYECKHe CBoiicTBa (peHoma. TOKCMYHOCTH ¢eHoNa, €ro
(bU3MOIOTHUECKOE ACHCTBUE HAa OPraHu3M dernoBeka. [Ipumenenue genomna

JlaGoparopHas pabdora Ne8 «CgmoiictBa crnuptoB» IlpoBenenue, HaOMOACHHE W  ONHUCAHHE
JIEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIUN OJHOATOMHBIX CIIMPTOB (OKHCIIEHUE
sTa”oia okcugom menu (I11)), MHOroaTOMHBIX cUPTOB (B3auMoAeHcTBHE InLeprHa ¢ ruapokcuaom meau (1)),
anpJeTuIoB  (OKHUCICHHE aMMHayHbIM pacTBopoM okcuaa cepebpa(l) wu  rumpokecuaom wmeau  (ID),
B3aMMOJICIICTBHE Kpaxmalia ¢ HOJJOM)

JladopaTopHasi padora Ne9. « XuMHUeCKUe ¥ PU3HUESCKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

Tema 5.2. Conep:xxaHue yueOHOro MaTepuaJia
Anbaerumpl. Jlekuus Nel2. Anpaerupl U KeTOHBI (hopManbaeru, alleTanbleru], alleToH): CTpoeHHe, (hru3nuecKue
KapOonoBsie M XUMHYECKHE CBOWMCTBA (PEaKIMM OKHCICHUS M BOCCTAHOBJICHHS, KAYeCTBECHHBIC PEAKIMU), MOJIYYCHHE H
KHCJIOTHI. IPUMEHEHHE. OK 01
Crnosxxnble 3GUpsbI OIHOOCHOBHBIE TIpEACIIbHBIE KapOOHOBBIC KHUCIIOTHI (MypaBbHHAasi M YKCyCHasi KHUCIIOTBI): CTPOCHHE, OK 02
¢du3nueckue U XUMHUYECKHE CBoOicTBa (0OIIME CBOMCTBAa KHCIOT, pPeakuus STepu(UKalUH), MOJy4yeHHE U OK 04
npuMeHeHne. CTeaprHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX KUCIIOT. Mblia
KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOLIEe eiCTBHE.
CrnoxHble 3pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['miaponu3 cinoxHbix 3¢gupoB. Kupsl. ['maponus
xupoB. [Tpumenenue xupoB. buosornueckas poJib >KUpPOB
Tema 5.3. Coaep:xxaHue yueOHOro MaTepuaJia
Y rineBosl Ulekuust Nel3. YrieBojwl: coctaB, KiacCU(pUKANUs YTICBOIOB (MOHO-, AW- W Toiucaxapuiabl). ['mokoza —
MPOCTEHIINK MOHOCAaXapu: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MUECKHUE U XUMHUYECKHUE CBOMCTBA TIIFOKO3bI OK 01
(B3aumopericteue ¢ ruapokcuaoM menu (II), oxucnenme amMmuadHbIM pacTBopoM okcuaa cepedpa (1), OK 02
BOCCTaHOBJICHHE, OpOKEHHE IIIIOKO3bI), HAX0XK/IEHUE B IPUPO/JIE, MPUMEHEHUE TIIIOK03bI, ONOJIOTHYEeCcKas pojb B OK 04
KU3HEIeATEIbHOCTH Opraiu3ma yenoseka. @otocunTes. PpyKTO3a Kak H30Mep IITFOKO3BI.
Caxapo3sa — peJICTaBUTENb JUCAXapUI0B, THAPOIIHN3 Caxapo3bl, HAX0XKIEHUE B IPUPOJIC U IPUMEHEHHE.
[Tonrcaxapuapl: Kpaxmall U IeJUTI0103a KaK IpUpoaHble monuMepbl. CTpoeHue Kpaxmaia U LeJUII0I03bI,
dbu3nvecKkne 1 XMMHYECKHE CBOMCTBA Kpaxmaia (THIPOJIH3, KaYeCTBEHHAs PEaKIysi C MOJIOM)
Tema 5.4. Copepxxanue yueOHOI0 MaTepuaJia
duzuko- IIpakTH4YeckHe 3aHATHA
XUMHUYECKHE IIpakTyeckas padora Nel01. «HomeHknaTypa KHCIOpOA0COAEPKALINX OPraHUUECKUX COSIMHEHUI.
CBOMCTBA TpuBuanpHas U MEXAyHapOHAs HOMEHKJIATypa, XMMHUECKHE CBOICTBA, CIOCOOBI TOMYyUEHUS! CIIUPTOB
KHCJIOPOIOCOACPK | U (PeHOJIOB, KAPOOHOBBIX KUCIOT U A(PHUPOB, albAECTHIOB U KeTOHOB. COCTaBICHHE CXEM peakluii (B TOM YuCIe
aIux MO0  TMPEAJIOKEHHBIM  IIeT0YKaM  MpEeBpallleHui),  XapaKTepu3yIoUMX  XHUMHYECKHe  CBOICTBa OK 01
OpPraHUYECKUX KHCJIOPOJIOCOIEPKAIIMX OPraHUYECKUX COCIMHEHUM OK 02
COEIMHEHUI JlaGopaTopHble 3aHATHS OK 04
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‘ [TpoBenenue, HaOIIOACHUE U ONIMCAHNE ONBITOB: U3yUYEHHE CBOMCTB PacTBOPa YKCYCHOM KHCIIOTHI

Paznen 6. A3oTcoaepskaniue oprannyeckne coeTuHeHUus

YCJIO0BCKa

MCIUIHUHBI, CO3JaHNU HOBBIX MAaTCPHAJIOB (B 3aBHUCUMOCTH OT BHJa HpO(bGCCI/IOHaJIBHOﬁ IIGSITGJII:HOCTI/I), HOBBIX
HCTOYHUKOB OHCPIHUH (aHBTepHaTI/IBHBIe HNCTOYHHUKH 3HeprI/II/I). Ilousarue o HAay4YHBIX MCTOJAaX IIO3HAHUA
BCIICCTB U XHMHYCCKHUX peaKuHﬁ. HpeHCTaBHGHI/IH 00 O6IIII/IX HAayUYHBIX HNPUHOUIIAX HTPOMBIIIJICHHOTO

IMOJIYYCHUA BayKHEHIITHX BCHICCTB (Ha IIpUMEpax Mpon3BOACTBA AMMHUAKA, CCpHOﬁ KHMCJIOTEI, MeTaHOHa).

Tema 6.1. Conep:xxaHue yueOHOro MaTepuaJia
AMWHBL. JlabopaTopHble 3aHATHSA OK 01
AmuHOKUCIOTEL.  [JlaGopaTopuas padora Nel(. «CBoicTBa a30TOCOAEPIKAIIUX OPraHMIECKUX COEIMHEHUID). OK 02
benku ®usnueckue U XUMMUYECKUE CBOMCTBA aMUHOB (PEaKI[MU C KUCIOTaMU U TOPEHUs1) U aMUHOKHCIIOT (Ha OK 04
npuMmepe runuHa). HaOmrogenue M omucaHue AEMOHCTPALIMOHHBIX OIBITOB: JIeHATypanusi OelIKOB IpHU
HarpeBaHuU, LIBETHHIE PEAKLIUU OEJIKOB
Pa3nes 7. BoicokOMOJIeKYJIsIPHbIE COeIMHEHHS
Tema 7.1. Conep:xanue yueOHOIro MaTepuaJia
[[1acTmaccel.
[I[pakTHYecKHe 3aHATHS
Kayuyyku. Bosnokna
[IpakTuyeckas padora Nell. «Cunres, aHanu3 U Ki1accupUKaius BBICOKOMOJIEKYJISAPHBIX COSIMHEHUI»
OCHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, OK 01
CTENEHb MOJIMMEPU3ALINN, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHBIE METO/bI CHUHTE3a BHICOKOMOJIEKYJISIPHBIX OK 02
COEMHEHUI — OJIMMEPU3ALINS U IOJUKOHACHCALIUS. OK 04
D3HakoMieHHe ¢ o0pa3LaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB: IJIACTMACChl
(MONIMATUIICH, TIOJIUIIPOITMIIEH, TOJIMBUHIIIXIIOPUL, TIOJTUCTUPOIT); HATYPAJIbHBIA U CHHTETUYECKHE KaydyKH
(OyTaznrneHoBBIN, XJIOPOIPEHOBBIN U U30NPEHOBBIN ); BOJIOKHA (HaTypajbHbIE (XJIOMOK, IIEPCTh, MIEIK),
HCKYCCTBEHHBIE (AIIETaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U JIABCaH)
KonTpoibHasn o
pabota 3 IIpakTuueckas padora Nell. CtpykTypa U CBOMCTBAa OPraHUYECKHUX BEILIECTB
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPHUKJIAJTHOT0 MOYJIsl)
Pa3nen 8. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOI 1ATEJIbHOCTH YeJI0BEKA
Tema 8.1. Conep:xanne yueGHOI0 MaTepHaIa
XUMHYECKUe
TeXHOJIOTUH Jlexnust Nel4. [IpaBuna 3K0I0rn4ecKy 11e1eco00pa3HOro MNOBEACHUS B ObITY U TPYJOBOH JEATEIbHOCTH
B TIOBCEIHEBHOM | B LEIIX COXPaHEHHs CBOETO 3[[0POBbs M OKPY)KAIOLIeH NPUPOIHON Cpelibl, OIACHOCTh BO3JCHCTBUS Ha )KHUBBIE OK 01
" OpraHU3Mbl OPTaHUYECKHX BEUIECTB OTAENBHBIX KJIACCOB (YTIEBOIOPOABI, CHUPTHI, (DEHOJIBI, XJTOPOPTaHUIECKUE OK 02
npodeccronanpHo | IPOU3BOMHBIC, albACTH/BL U Ip.), MOKa3aTeNb IPEAENbHO JOIyCTUMON KOHIIEHTPAIUU B €r0 UCIIOJIb30BAHUE. OK 04
i JeqaTeabHOCTH Ponp xuMum B oOecrieueHUH SKOJIOTHYECKOH, PHEPreTHYecKON U MUIIeBOW 0e30MacHOCTH, Pa3BUTUU OK 07
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XuMHUs W 370pOBbE YENIOBEKa: MpaBuiIa OE30MacHOT0 HWCIOJIL30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
OBITOBOI XUMUH B IIOBCEIHEBHOMN KU3HU

IIpakTHYeckue 3aHATHSA 2
IIpakTnyeckas padora Nel2. «[IpuMeHeHre XUMHUYECKUX BEIIECTB U TEXHOJIOTUH ¢ yueToM Oyay1eit
npodeccruoHaNbHOM IeATEIbHOCTH.

Pemenne keiic-3aa4 1o Temam: MUILEBbIE MPOJIYKTHI, OCHOBBI PAllMOHAIBLHOIO NMUTAHUS, BayKHEHIINE
CTPOUTEJIbHBIE M KOHCTPYKLHOHHBIE MaTepHuabl, CEIbCKOXO3IMCTBEHHOE IPOU3BOJACTBO, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepuajbl [UIsl 3JIEKTPOHUKH, HAaHOMAaTepuaibl, TEKCTWIbHBIE BOJIOKHA, MCTOYHUKU SHEPTUH, 2
OpraHHYecKHe W MUHEpaJbHBIE YAOOpEHHs, JEKapCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, ObITOBas XUMHUS,
MaTepUajIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

3amuta: IlpencraBienue pe3ynbTaToB pelIeHUS Kelc-3agad B ¢GopMe MUHHU-A0KIAAA (JOMYyCKaeTCs
MCTIOJIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

JlabopaTopHble 3aHATHS 2
JlabopaTopnas pa6ora Nell. «OmnpeneneHue KecTKOCTH NPUPOJHONW Boab» CrocoObl ycTpaHEHHUsS BCeX
BHUJIOB KECTKOCTU B 3aBHCHUMOCTH OT COCTaBa COJIEW JKECTKOCTH. PellleHne sKCIepuMEHTAIbHOM 3ajaud Ha )
BBISIBJICHME BPEMEHHOW U TOCTOSIHHOM KECTKOCTH BOJbl. OLlEHKa BEPOSTHOCTH YCTPaHEHHUS BCEX BHJIOB
JKECTKOCTH B JOMAIIHUX YCIIOBUSX
IIpomeskyTOouHast aTTecTauus Mo AucuunanHe ( andpdepeHupoBaHHbIN 324eT)

Bcero 74
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3.1.

3. YCJOBUS PEAJIU3ALIMM MTPOTPAMMBI YYUEBHOM
JUCHUATIIAHBI

TpeﬁoBaHnﬂ K MHUHUMAJTbHOMY MaAaTCPHAIBHO-TEXHUYCCKOMY

o0ecIeYeHNIo

I[JI}I peain3aliii IIporpaMmbl JUCHUIIINHBI JOJIXKHBI OBITH MMpcaAyCMOTPCHEBI

CICAYIOIHNEC CIICHUAJIbHBIC IIOMCIICHHA! y‘-IC6HBII>i KaOMHET XUMUH

Cl'lelll/laﬂl/l3l/lpOBaHHaﬁ MeOdeJb U CHCTEMbI XpaHEeHUs

Cron 1maGopaTopHBIA JEMOHCTPAIMOHHBIN (C 3allUTHBIM, XHUMOCTOWKHM U
TEPMOCTOMKUM TMOKPBITUEM, PAKOBHHOM, MOJBOAKOW W OTBEICHUEM BOJIHI,
CAHTEXHUKOM, DJICKTPUYECKHUMHU  PO3ETKaMHM, AaBTOMAaTaMH  aBApUMHOTO
OTKJIFOUEHHUS TOKA)

2. | Cron yyeHuueckuil 1a00OpaTOPHBIM, pEeryJupyeMblid 10 BbICOTE (C 3aIlUTHBIM,
XUMOCTOMKMM U TEPMOCTOMKHM TOKPBITUEM, PAKOBHUHOW, OOPTUKOM IIO
HapYKHOMY KpParo, MOABOJIKON M OTBEICHUEM BOJIbI, M CAHTEXHUKOM )/

3. CTyn yUCHHUECKUHN (1o Koluuecmay 00y4arouuxcs)

4. Ornerymmrenb

5. Cto ¢ sumKamMu JJ1sl XpaHeHUs (pabouee mecmo npenooasameis)

6. Kpecno oducnoe (pabouee mecmo npenooasamens)

7. Jlocka MarHUTHO-MapKepHast

8. Cuctema (yCTpOHCTBO) JJIsl 3aTEMHEHUS OKOH

9. [lIxad BBITSKHONW TAHOPAMHBIHI

10. [kad g xpaHeHUs: yueOHbIX TOCOOUH

11.

AnTeuka yHUBEpcaabHasl JJIsl OKa3aHUs MTEPBOM MEIUIITMHCKOMN TOMOIIIN

TexHuueckue cpeacrsa

WNHTepakTUBHBIA MPOrpaMMHO-ANMAPATHBIA KOMIUIEKC MOOMJIbHBIA WU
CTallMOHAPHBIN  (IpOorpaMMHOE oOOecrnedeHue, MPOEKTOp, KpeIvieHue B
KOMILICKTE)

JJIEeKTPOHHBIE CPeACTBA 00YYeHHs

DJEKTPOHHBIE CPEICTBA O0YUCHUS (CINYK)

JleMoHCTPAIIMOHHBIE YUEOHO-HATJISITHBIE MOCOOUS
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KoMmIIeKT mopTpETOB BEMMKUX XUMUKOB

2 [TocoOus HATIISITHOM YKCHO3UIINUA

3 Ilepuoanueckas cucreMa xumuyeckux sneMeHToB [[.M1. Menneneesa
CneuuajusupoBaHHas Me0eJIb U CHCTeMbl XpaHEHUS /Il XMMHUYeCKOM

Jadoparopun

1 Cron nabopaTopHbIii AEMOHCTPALMOHHBIN (C 3alIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHUM ITOKPBITUEM, PAKOBMHOM, MOJBOJKOW U OTBEACHUEM BOJBI,
CAHTEXHUKOM, DJIEKTPUUECKUMHU  PO3ETKaMHM, aBTOMAaTaMH  aBApUTHOTO
OTKJIFOYEHHUS TOKA)

2 Kpecno odpucnoe

3 OrseTymmurenb

JleMoHCTpanMOHHOE 000PY/A0BAHUE U MPUOOPHI IVIsA Ka0MHeTa U J1adopaTopuu

1. Becsl aneKTpOHHBIE

2. CTOonuK O bEMHBIN

3. [IITaT¥B AEMOHCTPAIIMOHHBIN

4. Anmnapar JJis MPOBEACHUSI XUMUUYECKUX PEAKIIUAM

5. Anmnapar Kunna

6. [Ipubop nns WUIIOCTPALIMM  3aBUCUMOCTH  CKOPOCTH XHMHUYECKHX
pPEaKIui OT YCIOBUM OKPYKAIOIIEH Cpeabl

7. HaGop s iexkTponn3a 1eMOHCTPAIIMOHHBIN

8. [IpuGop 1791 ONBITOB MO XUMHM C  DJICKTPUYECKHUM  TOKOM
(;taGopaTopHBI)

9. [Tpubop 115t MILTFOCTPALlMK 3aKOHA COXPAHEHUS MACChl BEIIECTB

10. YcraHOBKa JJ1 IEPETOHKH BEILIECTB

11.

pH-metp

JIabopaTopHO-TEXHOJIOTMYeCKOe 000py/I0BaHNeE 1JIsl KaOMHeTa U JJa00opaToOpHHu

1.

Konbonarpesarenb

DIEKTPOIIUTKA
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banst komOuHMpOBaHHAS TabOpaTOpHAS

4. Becsl 17151 chImy4nx MaTepuaioB
3. [TpuGop 1151 TOTyYeHUsI ra30B
6. CnuproBka jaboparopHas
7. MarnurtHas memanka
8. Habop mocy st 117151 peakTHBOB
9. HabGop mocyabl W OpUHAICKHOCTEW s pabOThl € MalIbIMU
KOJIMYECTBAMU BEIIIECTB
JlabopaTopHasi XuMuiecKas mocy/1a Jisi kKabnHera m jjabopaTopuu
1. Komrekt koab 1eMOHCTpaIMOHHBIX
2. Habop npo6ok pe3nHOBBIX
3. [II1aHr CUIMKOHOBBIN
4. KoMIiekT cTekIssHHON OoCy/ bl Ha NUTH(axX 1eMOHCTPAIIMOHHBIN
3. Jlo3upyroliiee yCTpOoMCTBO (MEXaHUYECKOE)
6. Kommnekt uznenuit u3 kepamuku, dpapdopa u dasaca
7. KoMmmiekT MepHbIX K010 MaJloro o0beMa
8. KoMmrmiekT MepHBIX K0JIO
0. KoMIUIEKT MEepHBIX MUIMHAPOB CTEKISHHBIX
10. KoMmIIeKT BOPOHOK CTEKIISTHHBIX
11. KomrnekT nuneTok
12. KOMIIIEKT CTakaHOB CTEKJISTHHBIX
13. KOMIUIEKT CTaKaHOB XMMHUYECKUX MEPHBIX
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14.

KomIuiekT crakaH4YuKOB JJIA B3BCIIMBAHUA

15. KOMIUIEKT CTynOK € IECTUKaMHU

16. HaGop mimareneit

17. Habop nunHieron

18. Hab6op vamek [letpu

19. TpyOka cTeksHHAs

20. DKCHKATOp

21. Yama kpucTaaan3aluoHHas

22. [[[umie! TUreNbHbBIE

23. bropertka

24. [TpoOupxka

25. banka o peakTUBBI MOJUATUICHOBAS

26. banka mojx peakTUBBI CTEKJISIHHAs W3 TEMHOIO CTEKJIa C MPUTEPTON
poOKOI

217. HabGop ckisiHOK 17151 pacTBOPOB PEaKTHUBOB

28. [Tamouka cTeknsiHHAA

29. [tatuB 1is mpoOUpoK

30. KoMIUIEKT cpeacTB 1l MHANBUAYAJIBHOW 3aIUTHI

31. Kommiekt TepmomeTpoB

32. CymuiibHas naHesb I MoCy bl

33. @uibTpoBaibHas OymMara U GUIbTPbI

Mopenu (00beMHBIE M IJIOCKHE), HATYPAJbHbIE 00beKThI (KOJJIEKIUH,
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XHMHYECKHE PeAKTHBBI) il Ka0MHeTa U JJabopaTopuu

1 KoMruiekT Mozaenen KpucTamm4ecKuX peneToK

2 Habop u1s MogennupoBaHust CTPOEHUSI HEOPTAHUYECKUX BEILIECTB
3 Habop u1st MogenupoBaHus CTPOEHUSI OPIraHUYECKUX BEILIECTB

4 HabGop a1 MogenupoBaHus CTPOCHHSI aTOMOB U MOJIEKYJT

5 KoMIuiexT xoJuieKum

6 KOMIIIIEKT XUMUYECKUX PEAKTUBOB

O0opynoBaHue J1a00PAHTCKON KAOMHETA XUMHH

p—

Cron ¢ Tymb60#

Cton nabopaTopHbIif MOCUHBIN

CYH_II/IJ'H)HaH [MaHCJIb OJIA I10CY AbL

[Ixad nms xpaHeHUs y4eOHBIX TOCOOUH

[Mxad g xpaHeHUS] XUMHUYECKUX PEaKTUBOB

[xad s xpaHeHus J1a00paTOPHOI MOCY B/ TTPUOOPOB

[lxad BBITSHKHON

JlaGopaHTCKUiA CTO

O| 0| | O | | W BN

Cryn

—_—
O

[xad cymmmbHbIIT

p—
p—

Pe3unoBEIC MePYaATKH

—
(\o]

KomrekT epiieid 1151 MbIThsI TaOOPaTOPHOM MOCYIbI

3.2. HNudopmannoHHOe o0ecnevyeHHe peajn3alu MPorpaMMbl

OCHOBHBIE UCTOYHUKH

1. Ta6puensn O.C. Xumus. 10 knacc. YrinyOneHusiii ypoBeHs: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M: IIpocsemenue, 2026. — 400 c.

2. Xumus. 11 xnacc. Yrnyonennsiit ypoBenb: yueOHuk / O. C. I'abpuensn, U. T.

Octpoymos, C. A. Cnankos, A. H. JIEBkuH. — M: IIpocsemenue, 2026. — 432 c.
JlonoJIHUTeIbHbIEe HCTOYHUKH:

http://lib.bsaa.edu.ru — b bearopoackoro I'AY

http://znanium.com — IBC «3HaHHYM»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — IBC «AgriLib»
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http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JUCHUITINHBbI
Kontpons u  omeHka  pe3yabTaToB  OOYYEeHHS  OCYIIECTBIISICTCS
npenojaBaresieM B IpollecCe€ MPOBEACHUS  MPAKTUYECKUX  3aHATHM U

1a00paTOpHBIX padOT, TECTUPOBAHHUSA, A TAaKXKE BBIIOJHEHUS OOYyYarOIIUMUCA
VWHAVUBUIYAbHBIX 3aJaHHM, MPOEKTOB, HCCIeNOBaHUN. PesynbTaThl 00ydeHUs
ONPENENIOT, 4TO O0y4YarolMecs TOJKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATh
I10 3aBEPIICHUM U3YUYEHUS TUCLIUIUIMHBI.

Jnst hopMupoBaHUsl, KOHTPOJS U OLIEHKU PE3yIbTaTOB OCBOCHMS y4eOHOU
JUCLUIUIAHBI UCIIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEPOIPUATUH, TPEACTABIIAOIIAs
co00Ol KOMILIEKC YYEOHBIX MEpPOINpPUSATUN, COTJACOBAaHHBIX C pe3yJbTaTaMu

oOyuenus u copmynupoBanHbix ¢ yuetoM ®I'OC CO0 (mpeameTHbie pe3yIbTaThl

no auciuiuuae) u @IOCCIIO.

OK/IK

Monayan/Pa3ne
i1/Tema

PesyabTaT 00yuenust

Tunbl OHEHOYHBIX
MepOonpUATHI

[ | OcHoBHOE coaep:kaHue

Paznen 1.
TeopeTnueckue
OCHOBBI XUMUH

®opmMyHpoBaTH 0230BbIE
NMOHATHSA U 3aKOHbI XMMHUH

KonTtpoubnas padora «Ctpoenne
BelIeCTBa u XUMHUYECCKUE
peakuum»

3.3amaHus Ha UCIIOJIb30BaHUE

1.1{ OK 01 (OcuHoBHEIE CocCTaBsATh XUMHAYECKHE .
N XUMUYECKOH CUMBOJIUKH H
XUMHAYECKHE (bopMyIIbI COEAMHEHUN B . .
Ha3BaHUU COCAUHEHUM 110
ITOHSTHS 1 COOTBETCTBUHU CO CTETECHBIO
HOMEHKJIaType MEXIyHApOIHOTO
BaKOHBI, OKHCJICHUS XUMUYCCKUX J
CO03a TCOPETHUYECKOM H
CTpOCHHE AJIEMEHTOB, MCXOS U3 .
MPUKIATHON XUMUH U
ATOMOB BaJICHTHOCTH U .
TPUBHAIBHBIX HA3BAHUU IS
XUMHAYSCKHX AIEKTPOOTPHUIATSITLHOCTH
COCTaBIICHUS] XUMUYECKUX (popmyT
PIEMEHTOB .
JIBYXaTOMHBIX COCJIMHCHUI
(okcu0B, Cynb(pUI0B, TUIPUTOB U
T.I.) ¥ IPYTUX HEOPTraHUIECKHX
COCTMHCHUH OTIEIbHBIX KJIACCOB
JlaGopaTopHnasi pabota
XapakTepu30BaTh XUMHYECCKUE 1. Tect «Metammuyeckue /
1.2 OK 01 [lepuonnueckn p p .
. AJIEMEHTBI B COOTBETCTBHH C UX | HEMETAJNIMYCCKHUE CBOWCTBA,
OK 02 [ 3aKOH H .
a6 JLI MOJIO’KEHUEM B IEPUOAMYECKON | AJICKTPOOTPUIIATEILHOCTD U
" | cucTeMe XUMHYECKHX CPOJICTBO K DJIEKTPOHY
Mennaenecena

anemenToB .M. Menneneepa

XAMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX JICKTPOHHBIM
CTPOCHUEM U TOJOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHYECKUX deMeHToB J[.1.
MenneneeBay.
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2. IIpakTuueckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM AaTOMOB XMMUYECKHUX
3JIEMEHTOB U IEPUOAUYECKUM
M3MCHCHUEM CBOMCTB XUMUYCCKHUX
9JIEMEHTOB U MX COCIMHEHUI B
COOTBETCTBUH C IIOJIOKCHUEM
[lepuoanueckoii cucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHus HA
XapaKTEePU3aLUI0 XUMHUECKUX
3JIEMEHTOB: «MeTaanyeckue /
HEMeTaJlJIMYeCKUe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMESHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U MOJIOKECHHUEM B
NIEPUOINYECKON CUCTEME
XUMUYECKHX dj1eMeHToB [[. 1.
MenpaeneeBa

131 oK 01 CrpoeHue 1. Tect «CTpoeHue aToMOB
' BEILIECTBA XUMUYECKHUX AJIEMEHTOB U MPUPOJIa
OK 02 | u npupona XapakTepu30BaTh BUJIbI XUMHUYECKOHN CBSI3U».
XUMHUYECKOM | XUMHYECKOU CBSI3U 2. 3aa4u Ha COCTaBIICHUE
CBSI3H. (xoBaJleHTHas HETOJsIpHAs U XUMHYECKHUX (HOpMYII
Mmuoroobpa3 | nossipHasi, HOHHas, JIBYXaTOMHBIX COETUHEHUN
ue BEIIECTB | MeTajuinyeckas). MexaHu3Mbl (okcu0B, Cynb(PHUI0B, TUIPUIOB U
00pa3oBaHusi KOBAJIEHTHOM T.IL.).
XUMHUYECKOH cBsi3U (0OOMeHHBIH | 3. Pernienne mpakTHUeCKUX
U JIOHOPHO-aKIIETITOPHBIH). 3a/IaHMI HAa COCTaBIICHUE
Bogopoanas cBsizb. ANEeKTpOHHO-Tpaduyeckux Gopmyn
371eMeHTOB 1—4 nepuooB
Knaccuduka 1. Tect «Homenkiarypa u
1.4] OK 01 ¢ Knaccudummponatsb Yp
us, Ha3BaHHUE HEOPTaHUYECKUX
HEOpraHMYEeCKHe BEIIeCTBa B
u BEII[ECTB UCXOJIA U3 UX
COOTBETCTBHUH C UX CTPOCHUEM .
HOMEHKJIATyp XUMHYECKOH GOpMYIIbI UITU
a COCTaBJICHUE XUMUYECKON
HEOpraHuyec dbopMyIIbI UCXO/IS U3 HA3BAHUSA

KHX BEIIECTB

BEIL[ECTBA 110 MEXAYHAPOIHON WU
TPUBUAJILHON HOMEHKJIATYpe».

2. 3aaun Ha pacyeT MacCOBOM
JI0TU (MacChl) XUMHUECKOTO
3JIeMeHTa (COeUHEHUS) B
MoOJIeKyJe (CMECH).

3. IIpakTuueckue 3a1aHus o
KJaccU(pUKauU, HOMEHKIAType U
XUMHUYECKHM (hopmyam
HEOPTraHWYECKUX BELIECTB
Pa3IUYHbIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
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ONPEACIIEHUE XUMUUECKON
AKTHUBHOCTH BEIIECTB B
3aBUCMMOCTH BHUJa XUMHYECKOHN
CBSI3U ¥ THIA KPUCTAIUINYECKON
pEeLIETKU

Tunsl 1. 3agaun Ha cOCTaBJIEHUE
1.5 OK 01 CocTaBnsTh peakuuu A N N
XUMHYECKHX YpaBHEHUHN PEaKIINN:
OK 04 ., COCIMHEHMSI, PA3JIOKCHHUS,
peakuuit - COEJMHEHUS, 3aMEILECHUS,
o0OMeHa, 3aMeIICHHS,
pasiioxeHusi, 0OMeHa;
OKHUCJIUTEIIbHO-
- OKHCIUTEJIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIUU .
BOCCTAHOBUTEJIBHBIX PEaKLUid ¢
UCIIOJIb30BaHUEM METOJIa
AJIEKTPOHHOTO OanaHca.
2. 3a7a4u Ha pacyeT MaccChl
BEIIEeCTBA WM 00bEMA ra3oB 110
U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Wi 00bEMY OJTHOTO H3
Yy4acTBYIOUIMX B PEAKIMH BEILIECTB;
pacuétel Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB
peaKIu, eclid OJHO U3 BEIIECTB
uMeeT
1.6 OK 01 (Ckopocth XapakTepu30BaTh BIUSHUE
JlabopaTtopHnas pabora «CKOpoCTh
OK 02 xuMHUYECKHX | KOHLEHTpPALUU PEarupyrommx N
. XUMHYECKHX peakiuii. CMmelieHue
[PEaKITHIA. BEIIIECTB U TEMITEPaTyphl Ha
. | XUMHUYECKOTO PaBHOBECHUSD)
XUMHUYECKOEe | CKOPOCTb XMMHUYECKHUX PeaKIii
[paBHOBECHE XapakTepu3oBaTh BIUSHUE
M3MEHEHHUs KOHIICHTpaIluu
BEILIECTB, PEAKIIMH CPEJIbI U
TEMIIEpaTyphl Ha CMELICHHE
XUMHUYECKOTO PaBHOBECHUS
1.7 OK 01  [PactBOpBHI, Pasnuuate nctrHHBIE pacTBOpbl | 1. 3a7a4u HA MPUTOTOBJIEHUE
| OK 02 reopus HccnenoBath Gusuko- pacTBOpOB.
[IK1.5 PVEKTPOIHTHYE( XHUMHICCKHE CBOMCTBA 2. [IpakTHKO-OpUEHTUPOBAHHBIC
T Ko HUCTUHHBIX PACTBOPOB pacyeTHbIe 3a/1aHUs Ha
ITUCCOTTAITIN 1 JUCTIEPCHBIE CUCTEMBI,
MOHHBIA OOMEH UCTIONIb3YEMBIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JCATEIHHOCTH
YeJloBeKa
3. Jlaboparopnast pabota
"[IpuroroBiaeHuEe pacTBOPOB
KonTtposbHas Crpoenue BenecTsa u
abora XUMHYECKHUE PEAKITUHI
Pazneur 2. .
2 CocraBasiTh ypaBHeHUs Kontpoabsnas padora «CBoiicTBa
Heopranuyeck N
XUMHYECKHX peaKkuuii HEOPraHUYECKUX BEIIECTB
asi XuMus
21 OK 01 | ®uszuko- YcranaBiuBaTh 3aBUCUMOCTh 1. Tect «OcobeHHoCcTH
| OK 02 | xumuueckue | QU3HKO-XMMHUECKHX CBOMCTB XHUMHYSCKHX CBOHCTB OKCHJIOB,
OK 04. | cBoiicTBa HEOPraHUYECKHUX BEIECTB OT KHCJIOT, OCHOBaHUH, aM(OTEpHBIX
HEOPraHUYECK | CTPOCHUS aTOMOB U MOJIEKYJ, @ | THIPOKCHJIOB U COJICI».

HUX BEIIECTB

TaKKC THUIIA KpHCT&JIJIH‘-IGCKOfI

3agaHust Ha COCTaBJICHUE
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peleTKu

YPABHEHUN XUMUYECKUX PEAKIUH C
y4acTHUEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCHUIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUS.
2. . IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U NIOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3. JlabopaTopHas pabora
«CBONCTBa METAJIJIOBY.

OK 01 Hnentuduxan | CocTaBidTh ypaBHEHUS
2.2 ! (uxan yp 1. JlabopaTopnas pabora
us XUMHUYECKUX PEeaKIIM1 HOHHOTO
«MICHTH(PUKALMS HEOPTAaHUIECKUX
Heopranuuec | oOMeHa ¢ yyacTuem BELIECTE
KHX BEIIECTB | HEOPraHMYECKHX BEIIECTB )
3 Paznen 3.
Teoperndeck | McciaenoBaTh HCTHHHBIE
e OCHOBBI PacTBOPHI € 3aJaHHBIMH
OPraHUYecKo | XapaKTePUCTHKAMU
M XUMHM
OK 01 1. 3ajaHus Ha COCTaBJICHUE
3.1 Knaccudukanu | Knaccudunuponatsb A
Ha3BaHUN OPTaHUYECKHUX
1, CTPOCHHE U | OpraHWYeCKUE BEIEeCTBA B . .
COEIMHEHUH MO TPUBUAIBLHON WIIN
HOMEHKJIATypa | COOTBETCTBUU C UX CTPOCHUEM . .
MEXIYHapOIHON CUCTEMATUYECKOM
OpTaHUYECKUX
HOMEHKJIAType.
BEILIECTB
2. 3agaHns Ha COCTaBIICHUE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (hopMyT
OpPTraHUYECKUX BEILIECTB OTACIIbHBIX
KJIACCOB.
HccaenoBarhb yrieBoaopoasl.
4 Pasznea 4. A y Aopox
YrieBoaopoab
41 OK 01 CaoiicTBa XapakTepHu3oBaTh CBONCTBA
" |OK 02 | opraHuduecku | yrieBoI0pOI0OB
X
COETUHEHUN
49 OK 01 | ®usuxko- Ha3ssiBaTh yriieBo1opo/sl 1o
| OK07 | ®usuko- TPUBHUAIBLHON U MEXKITYHAPOIHON
XUMUYECKHUE | HOMEHKJAType, JlaboparopHast pabota Ne7
CBOICTBA XapaKkTepu30BaTh XUMUYECKUE «CBoiiCTBA YTIJIE€BOJOPOIOBY.
YIJIEBOAOPOJ | CBOMCTBA
OB
5 Paspea S.
Kucaoponoc
oJeprKalue
OpraHnvyecK
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ue
coeMHEeHUs!
51 OK 01 | CoupTsr. XapakTepHu30BaTh CBOMCTBA
| OKO07 | ®eHon CIIUPTOB
59 OK 01 | Anpmeruabl. | XapakTepu3oBaTb CBOMCTBA
| OK 02 | KapOoHOBBIC | ajbIeTHIIOB, KapOOHOBBIX
OK 04 | KuUCHOTBHI. KHCJIOT., COXHBIX 3(UPOB
CrnoxxHble
a¢bupsl
53 OK 01 | YraeBonbl XapakTepru3oBaTh CBONCTBA
| OK 02 YTJICBOJIOB
OK 04
OK 01 | ®usuxo- VYcranaBnuBaTh  3aBUCHMOCTH
5.4 o Tect: «Homenkiarypa
OK 02 xumuueckue (GU3UKO-XMMUYECKUX  CBOMCTB
. KHCJIOPO0COIEPIKAIINX
OK 04 cBoilicTBa OpPraHUYECKUX  BEIIECTB oT o
OpPTaHUYECKUX COCIUHECHUID.
KHCIIOPOAOCO/T | CTPOCHUS aTOMOB U MOJIEKYJI .
Jlaboparopnast pabora «CBoiicTBa
EpAKaIINX
CIIUPTOBY
DpPTraHUYECKUX .
. «CBoiicTBa KAPOOHOBBIX KUCIOTY.
CoeMHEHUN
6 Paznen 6. | Xapakrepu3zoBarhb
A3zoTcomepxka | pusnyeckne U XUMHYECKHE
mue CBOIiCTBA aAaMHHOB ) |
DPraHN4YecKH | AMMHOKHCJIOT
e coeIMHeHUs
6.1 OK 01 | AmMuHBIL XapakrepuzoBath ¢usudeckue uladoparopHas padora «CBoiicTBa
" | OKO02 | AMHHOKHCIIO | XHMHYECKHE CBOMCTBA aMHUHOB H| a30TOCOJAEPXKAIINX OPraHHYECKUX
OK 04 | to1..benku AMHUHOKHUCIIOT COEIMHEHHIN.
7 Paznen 7. | ®opMuUpPOBATH OCHOBHbI€
) Bbicokomos1 | moHsITUSA XUMUH
eKyJsipHbIe | BHICOKOMOJIEKYJISIPHBIX
COCIMHEHHUS] | COeAUHEHHH
71 OK 01 [Imactmaccel. | @opMHUpOBaTh OCHOBHBICO3HAKOMJICHUE c obpasmamu
| OKO02 | Kayuyku. MTOHATHUSA XUMUY NPUPOJHBIX UM HCKYCCTBEHHBIX
OK 04 | BonokHa BBICOKOMOJIEKYJISIPHBIX BOJIOKOH, TIUIaCTMAacc, Kay4dyKOB:
COCIMHEHUI [JIACTMACCHI
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue MPUKJIATHOTO MOLYJIsl)
OueHuBaTh MOCJIEACTBUS
8 Pa3nea 8. o N A
OBITOBOI 1
Xumus B ObITY U .
NMPOU3BOACTBEHHOI
NMPOM3BOJACTBEHH
. eAITeJIbHOCTH YeJI0OBEeKa C
oii xesiTeabHOCTH | » .
NMO3UIHUH KOOI HYEeCKO
ueJIOBeKa
0e30macHOCTH
OK 01 1. JJTaboparopnast pabota
8.1 Xumust B ObITy 1 | O1ICHUBATH MTOCIIEICTBUS paTop p
OK 02 . Omnpenenenue KECTKOCTH BOABI.
[TPOU3BOJICTBEHHO | OBITOBO U : .
OK04 | . Keiic (¢ yuerom Oymyreit
i AeSITENPHOCTH | POM3BOACTBEHHOMN .
OK 07 npodecCHOHATBLHOM 1A TETEHOCTH)
yeI0BeKa JeSITEIbHOCTH YEJIOBEKA C L
. . Bo3MoxHBIE TEMBI KEHCOB:
MO3UIUI 3KOJIOTUYECKON
2. HoBble MaTepuansl 1
6e30macHOCTH
JIEKTPOHUKH.
3. Morouue cpeacrsa Ha
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HaTypaJIbHON OCHOBE.

4. CpenctBa OBITOBOW XUMHH

5. Xumus B Moeit Oyaymieit
npodeccun.

6. [Tosib3a u Bpes repOUIKIOB.

7. BnustHue CTUMYJIATOPOB poCcTa
Ha Ka4eCTBO Peanu3yemMoit
CEJIBCKOXO035MCTBEHHON MTPOTYKIIHH
8. JIekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.

9. OnpeneneHue >KeCTKOCTH BOJIBI.
10. OnpeeneHne KauecTBa BOJIbI.
11. ABTOMOOWIM Ha BOJOPOJHOM
TOILIMBE.

12. HccnemoBaHue cocTaBa
MUHEPaTbHOU BOJIBI U
PEKOMEH/IallUHU T10 €€
HCIIOJIL30BAaHUIO.

13. HccnemoBaHue KadecTBa
IMUTHEBOU BOJIBI.

14. HccnenoBanue npod
BOJIOTIPOBOIHON BOJIbI HA MPEAMET
YCTpaHEHUS KECTKOCTH.
YcrpaHneHue KECTKOCTH BOJIBI B
CEIbCKOXO3IICTBEHHOM
JEITEIbHOCTH.
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