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PaGouass mporpamma pa3paboraHa Ha ocHOBe TpeOoBaHuii ~ DeneparbHOTO
rOCYyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa  cpelHero  olmero  oOpa3oBaHuUs
YTBEP)KJIECHHOTO TpuKa3oM MuHuctepcTBa o0pa3oBanus u Hayku Poccuiickoit deneparnyu ot 17
mast 2012r.Ne 413 (B geiictByromieil penakuuu), PenepanbHOil 00pa3oBaTENbHON MPOrpaMMbI
cpenHero o0Iero o0pa3oBaHus, yTBEPKACHHOMN nmprukazom MuHnpocsemienust Poccuu ot 18 mas
2023r. Ne 371 (c W3MEHEHHUSMH W JOMOJHEHHIMH), ¢ ydeToM TpeboBanmii denepalbHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOTO CTaHAapTa CpelHero mpodeccHoHaTbHOro 00pa3oBaHuUs
no cneruanbHocTH 31.02.01 JleweOHOoe neno, yTBEp)KICHHOTO MPHKAa30M MUHIIPOCBEIICHUS
Poccun ot 4 urons 2022 r. Ne 526, 3apeructpupoBad B Muntocte Poccuu 5 aBrycra 2022 r. No
69542 (c mu3MEHEHMSAMH M JIOTIOJIHEHUSIMH), TPUMEPHONW MpPOTrpaMMbl 0011e00pa3oBaTeIbHOM
y4eOHOW JUCHUIUIMHBI «XHUMHSA», PEKOMEHJO0BaHHONW @DenepanbHbIM TOCYAapCTBEHHBIM
OIO/KETHBIM ~ 00pa30BaTENbHBIM  YUPEKICHHEM  JOMOJHUTEIBHOTO  MPO(eCcCCHOHATHLHOTO
oOpazoBanusi «MHCTUTYT pa3BuTus mnpodeccruoHanbHoro obpazoBanus» (PI'BOY 1O
«MPITIO») B KavyecTBE MPUMEPHOU MPOTPAMMBI C YI€TOM MPOGECCHOHATHHON HANPaBICHHOCTH
IporpaMM CpeaHero mnpoecCHOHAIBLHOrO 00pa3oBaHHWsA, pEaTU3yeMblX Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ OTyYEHUEM CPEAHETo 0011Iero oopa3oBaHusl.

Oprannzanus-pa3padoTyuk: rocy/1lapCTBEHHOE O10/1KETHOE npogeccuoHanbHOE
oOpa3zoBatenbHOe yupexaeHne MockoBckoi 0bmacti «KpacHOTOPCKUN KOJIIEIK»

PACCMOTPEHA U PEKOMEHJIOBAHA OJOBPEHA U YTBEPKJIEHA

Ha 3acemanum MeTOANYECKOT0 00BECIMHEHHS Hay‘IHO'MeTOI[I/I"IeCKI/IM coBetoMm [ BIIOY
I'BITOY MO «KpacHOTOpCKuil KOJITEIHK MO «KpacHOropckHil KOJIEIK»»

ot 16.04.2025 r. [Tporoxon Ne 1 ot 18.04.2025 IIporokon Ne 1
Ilenarornueckum coserom I'GIIOY MO IIpuka3s nupexTopa KojleaKa
«KpacHoropckuii Koyuiex» ot ot 25.04.2025 r. Ne 811/1

17.04.2025r. [IpoTokon Ne 2
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1. O6mas xapakTepucTuKa padoueii mporpaMMbl 00111e00Pa30BaATEJIbHOM U CIUTIINHBI
«XUMHD)

1.1. MecTo nucuMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O

OoOmeoOpa3oBaTenpHas JUCHUIUIMHA «XUMHUS»  SBISETCS 00S3aTEIBHONW  YaCThIO
0011e00pa3oBaTeIbHOrO MHKJIA 00pa3oBaTelbHONM MporpaMMbel B cooTBeTcTBUU ¢ OI'OC mo
cunenuaiabpHoct 31.02.01 JleueOHOE nETO.

[lpuknannoit Moxynb BKiIOYaeT J1Ba pazgena. Pasgen 8 «Xumus B OBITY
u MIPOU3BOICTBEHHON JEeSTEIbHOCTH YeJIOBEKa» peanusyercs TUISE BCEX
npodeccuil/CnenualbHOCTe  METOJOM PEIICHUS KEHCOB, CBSI3aHHBIX C OKOJOTHYECKON
0€30IacHOCTbI0O M OICHKOW MOCIEACTBHA OBITOBOW W MPOU3BOJICTBEHHOH JIEATEIBHOCTH,
COOTBETCTBYIOIIEH OTpaciisiM Oy Tymiel mpoeCCHOHATBLHON NesSTeIbHOCTH 00YJarOIINUXCsl.

Tematuka pasmena 9 Bapeupyercs 1o 00BeKTy Oyaymieid mnpodeccrnoHalbHON
JIEATETLHOCTH CTYJACHTOB — Onocdepa ()KUBbIC OPTraHU3MBI).

1.2. Hean u nuiiaHupyemMble pe3yabTaThbl 0CBOCHHS U CHUILTHHbBI

1.2.1. lleau u 3a1a4n JUCHMILIMHBI

Copepxanue mporpammsl 0011€00pa30BaTENbHON JTUCUUIUIMHB «XHUMHUSD» HAlpaBiIeHO
Ha JOCTUKEHUE CIAEAYIOIINX HeJIeH:

— (GopMHpOBaHHUE CHUCTEMBbl XMMHYECKHUX 3HAHUM KaK BaKHEWINEW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTHUHbl MHUpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBbIE IOHATUSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUH XHMHUHU, OCBOCHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

— (opmupoBaHUE U pa3BUTHE MIPEICTABICHUM O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKMX peaklui, HEOOXOJUMBIX IJsi NMPUOOPETEHUs YMEHUN OpPHEHTHPOBATHCS B MHpE
BEILECTB u XUMHUYECKHUX ABJICHUH, MMEIOIINX MECTO
B [IPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOM JKU3HU;

— pa3BUTHE YMEHMH U CHocoOOB [JESATEIbHOCTH, CBS3aHHBIX C HaOIIOAEHUEM
U 00BSICHEHMEM XMMHUYECKOI'0 HKCIIEPUMEHTA, COOJI0ACHNEM IpaBuIl 0€30M1acHOr0 00paleH s ¢
BEIL[ECTBAMH.

3agauu AUCHMILINHBI:

1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX TPOIIECCOB U
ABJICHUM B OKPYXKAlOLEH Cpele, a TaKKe UX CBA3b C LEJIOCTHOM HAYyYHOM KapTUHOM MHUpa U
JPYTUMU €CTECTBEHHBIMU HAyKaMHU;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJIbl HEOPTaHUUECKHX M OPraHWYECKUX BEIECTB,
YPaBHEHHMsSI XMMHUYECKHX pEaKkIHi, OOBSICHATh HX CMBICI, HHTEPHPETHPOBATH PE3YJIbTaThl

XUMHUYCCKUX SKCIICPUMCHTOB,



3) chopmEpOBaTh HABBIKH MPOBEACHUS MPOCTEHIIMX XUMUYECKUX IKCIEPUMEHTATbHBIX
UCCIICIOBAaHUI C COOJIOZCHHWEM TMpaBWJl 0O€30macHOro OOpalleHus ¢ BEHIeCTBAaMH U
1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMCHHS HAXOIUTh, aAHATM3MPOBATh M KCIOJIB30BaTh HH(OPMAIIUIO
XUMHYECKOT0 XapakTepa M3 pa3IU4HbIX HMH(GOPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYas y4eOHYIO
JUTEpaTypy, HAy4YHbIe MyOIMKAIUU U HHTEPHET-PECYPCHI;

5) chopmupoBaTh yYMEHHS TPOTHO3UPOBATH TIOCIECACTBHS CBOCH JICATCIBHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
9KOJIOTHYECKHE U COLMaIbHbIe BO3CHCTBUS;

6) chopmupoBaTh NMOHMMAaHUE 3HAYUMOCTH JIOCTHIKCHHH  XUMHYECKOH  HAyKH
U TEXHOJIOTUH JJIsl Pa3BUTHS COLMAIBHOW M MPOU3BOACTBEHHOW cep ¢ yMEHHEM HPUBOAUTH
PUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. [lnannpyemblie pe3yJbTAThl OCBOCHHUS 0011e00pa30BaTeJIbHON JMCUHMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHume oOmIeOOpa3oBaTeNbHAs UCHHMIUIMHA «XHUMHS» HUMEET IpH
dopmupoBanuu u pazeutun OK 1; OK 2; OK 4; OK 7 wu IIK, mnpencraBieHHbBIX

B akTyanusupoBaHHbIx OI'OC CIIO no cneunansHoctr 31.02.01 JleweOnoe nerno.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

I[Inanupyembie pe3y/bTaThl 0CBOCHHS IMCIHUIIHHDI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3a1a4
npodeccHoHATEHOM
TS TEIbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yjabTaThbl J0/IKHBI OTPAXKATD B YaCTH:
TPYAOBOI0 BOCIIUTAHUS:
— TOTOBHOCTb K TPpyAdy, OCO3HAHUC LECHHOCTH MAaCTCPCTBA,

TpYyIOo0ue;

— TOTOBHOCTH K aKTHBHOI JIeSITCIIbHOCTH
TEXHOJIOTUYECKOM W COUHAIBHOW  HAINpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh H

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATCIHHOCTS;

— HWHTEpeC K pa3Iu4HbIM cdepaMm MpodecCHOHATBHON
JESTSIIbHOCTH, YMCHHE COBEPINATh OCO3HAHHBIN BBIOOP
Oynymeil mpodeccun W pearn3oBbIBATH COOCTBEHHBIE
JKU3HCHHBIC TIJIaHBI;

— TOTOBHOCTb M CHOCOOHOCTH K 0Opa3oBaHUIO U
caM000pa30BaHHUIO Ha IPOTSKEHUH BCEU KU3HU.

MeTtanpeaMeTHbIe Pe3yJabTAThI JOJKHBI OTPAKATH:

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMU AeHCTBUAMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

—  CaMOCTOATEIhHO (OPMYJIMPOBATh W AKTyaITH3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBINM MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccu(UKauu U 00001IeHNS;

—  ONpeaeNsaTh IEH ACSITeILHOCTH, 331aBaTh apaMeTPhl U
KPUTEPHUN UX TOCTHIKCHUS;

— BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX;

IMPOTHUBOPCUNA B

JucuMIIMHAPHBIE Pe3yJbTAThI H A0JKHbI OTPAKATH:
mP6 01. cdopMHpPOBAaHHOCTH  TPEACTABICHUH: O
XMMUYECKOH COCTaBIIAIOLICH €CTeCTBEHHOHAYYHOM KapTUHBI
MHUpa, POJIM XUMUU B TO3HAHUU SIBIICHUI TNpPUPOIBI, B
(GOpMHPOBAHUU MBIIUICHUS M KYJIbTYpbl JMYHOCTH, €€
(YHKIMOHAIHHOH  TPAMOTHOCTH,  HEOOXOOMUMOH st
pelieHusT  NPaKTUYEeCKUX  3aad U SKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
HIPUPOJHOH cperie;

ITP6 02. BnaseHue cUCTEMON XMMUYECKUX 3HAHUM, KOTOopas
BKJIIOYAET: OCHOBOIOJAraroIiue MOHATHS (XMMUYECKUN
DIIEMEHT, aTOM, 3JEeKTPOHHas o0oJioYKa aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HOH,  MOJEKyJa,
BaJICHTHOCT, 3EKTPOOTPHULIATENLHOCTD, CTENEHb
OKHUCJIEHHsI, XUMUYECKasi CBA3b, MOJIb, MOJISIpHas Macca,
MOJIIpHBIA 00BEM, YITIEPOJHBIA CKEJNeT, (QyHKIHOHAIbHAs
rpynna, pajukall, HW30MepHsi, MU30MEpbl, FOMOJOTMYECKHI
pan, TOMOJIOTH, YTJIE€BOIOPOBDI, KHUCIIOpOJI- u
a30TcoJIepXKalllie COEJUHEHUs, OMOJOrMYECKH aKTUBHBIC
BeulecTBa (YIJIeBOAbI, KUPbI, OEIKH), MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJEKYJSPHBIE COEAUHEHHS,
KpUCTAJIJIMYECKasl pelIeTKa, TUIbl XHUMHUYECKHUX peaKIIHii
(OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHIOTEPMUYECKHE, PEAKIIMU HWOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINUTHI, HEJIEKTPOJINTHL, ANEKTPOJINTUYECKAS
JTUCCOLIMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYECKON pEaKIMM, XMMHUUECKOE PAaBHOBECUE), TEOPUU U

6




BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IICJISIM, OILICHUBATh PHUCKU
MOCJICACTBHUI IEATCILHOCTH;
pa3BUBaTh KPEAaTUBHOE MBIILUICHUE
YKU3HEHHBIX TTPOOJIEM.

IpU  pelieHun

0) 0a30BbIE HCCIeN0BaTEbCKUE A€ CTBHS:

BJIQJICTh HABBIKAMH  Y4YCOHO-HCCIIEI0BATEIBCKON U
MPOCKTHOM  JICATEIILHOCTH, HAaBBIKAMHU  pa3peIICHUS
npo0Jem;

BBISBIIATH HMPHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJlM3MpOBaTh 3aj1ady, BBIIBUraTh THUIIOTE3Y €€
PCIICHHMA, HAXOAWTb AaprymMCcHTbI I JO0Ka3aTClIbCTBA
CBOMX YTBEP)KICHHM, 33J1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJTM3UPOBATh IOJIyYCHHBIC B XOJI€ PCUICHHUS 3a7ad
pe3yJIbTaThl, KPUTHYECKU OIICHUBAThH UX JOCTOBEPHOCTb,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX,

yYMETh TEPCHOCHTh 3HAHHWS B ITIO3HABATCILHYIO U
MMPAKTUYCCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

yYMETh WHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
oOuacrei;

BbIIBUT'aTb HOBLIC HWACH, NOpcajiaraTb OpPUTMHAJIbHBIC
MOJIXOJIbI I PELICHUS;
CTaBUTh  TNPOOJIEMBI |
QIbTEPHATHBHBIC PEIICHUS.

3a/layd,  JIONYCKarollue

3aKOHBI (TEOpPUS XUMHUYECKOIO CTPOCHHS OpraHMYeCKHX
BeuiectB A.M. bytnepoBa, Teopusi 3IIEKTPOJIUTUYECKON
nucconuanuu, nepuoandeckuit 3akon /.M. MeHnneneena,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (HAaKTOJIOTMUECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, TMOJy4eHMHM U  0O€30MacCHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OpraHMYECKUX BEHIECTB B OBITYy H  MPAKTUYCCKOU
JIESITEIbHOCTH YEJI0BEKa,

IP6 03. cPopMUpPOBAaHHOCTL  YMEHUW  BBISABISATH
XapakTepHble TMPU3HAKM M  B3aUMOCBSI3b  HM3YUEHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOLIUE TIOHATUSA TpHU
ONMHCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHX U
OPraHWYEeCKUX BEIIECTB W HMX TMPEBPAICHUN; BBISBISATH

B3aMMOCBSA3b XUMHUYECKHX 3HAaHUM C TMOHATHSAMH U
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

P66 04. chopMHUpPOBAaHHOCTE YMEHHH HCIOJIB30BaTh

HAaMMEHOBAHMS XUMHUYECKUX COCIUHEHHN MEXITYHAPOIHOTO
COI03a  TEOPETUYECKOM M  NPUKIAJHOM  XUMHM U
TPUBHUAJIbHBIE Ha3BaHUSA BAKHEHIIMX BEIIECTB (ITHIICH,
alleTWSieH, THIEepuH, (eHol, ¢opManbIerui, YKCycHas
KHUCJIOTA, TJUIWH, yrapHbIA ra3, YrIeKUCIbId Ta3, aMMHuak,
raiieHas M3BECTb, HETalleHas HM3BECThb, NMUTbEBas coda W
JIpYTHX), COCTaBIATb (OPMYJIbI HEOPraHUYECKUX U
OpraHWYEeCKUX BELIECTB, YPABHEHMS] XUMHUYECKUX PEaKIIM,
OOBSICHAT, HMX CMBICH;, TOATBEPXKIAaTh XapaKTEpHbIC
XUMUYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
OKCIIEPUMEHTAMH W 3alUCAMH YPaBHCHUH XUMHUYECKHUX
peaKuuii;

IIP6 05. cdhopmMupoBaHHOCTHP YMEHHH yCTaHaBIMBATh
MIPUHAJIE)KHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpPraHWYEeCKHX BEMIECTB K OINpEACICHHBIM KjaccaM |
rpynmnaM COEAMHEHUM, XapakTepu3oBaTh HUX COCTaB U
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Ba)KHEHIIMEe CBOMCTBA; ONPENENSITh BHJbl XUMHYECKHX
CBsI3ei (koBasyeHTHas, HMOHHAs, MeTaiInyecKas,
BOJIOPOJIHAS), TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. chopMHUpPOBAaHHOCT, YMEHUH MPOBOJIUTH PACUETHI
M0 XUMUYECKUM (OpMysiaM U YpPaBHEHUSM XUMHYECKHX
peakuuii ¢  HUCHOJb30BaHHEM  (U3MUECKUX  BEJIUYMH,
XapaKTEPU3YIONIMX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMalIbHbIE YCIIOBUS) ra30oB, KOJMYECTBA
BEIIIECTBA; MCIOJIB30BaTh CHUCTEMHBIC XUMHUYECKHUE 3HAHUS
JUIsL TIPUHSATUS PEUIeHW B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIICCTBAMU U UX MPUMECHECHHEM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
HUHTEPIPETALNH
uHpOpMaLNU 1
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JIn4HOCTHBIE Pe3y/IbTaThl A0JKHBI OTPAXKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

—  ¢(hopMUPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIIECTBEHHOW HPAaKTUKH, OCHOBAaHHOI'O Ha
JManore  KynbTyp, CIIOCOOCTBYIOILEIO  OCO3HAHUIO
CBOET0 MeCTa B NOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE  S3BIKOBOM M YMTATEJIbCKOU
KYJIBTYpbl Kak CpeICTBa B3aHUMOICHCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

— OCO3HaHME  IEHHOCTM  HAy4yHOM  JESITEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATH IIPOEKTHYIO "
HCCJIEIOBATEIbCKYIO JESATEIbHOCTh UHAUBUAYAIBHO U B
rpymIe.

MeTtanpeamMeTHble pe3yJabTaThl J0JKHbI OTPAKATH:

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU

NMO3HABATEJIbHbIMHU AelCTBUAMM:

B) padorta ¢ nHgopManmeii:

— BJIaJACTb HaBbIKAMH  IIOJYYCHUSA I/IH(bOpMaHI/II/I us3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL TIMOUCK, aHAJIN3, CHUCTCMATHU3alluIl0 U

UHTEpIpeTanni0 MHGOPMAlMU pa3jINMyHbIX BHJIOB H

JAucuumiimHapHble  (IpeaMeTHbIE)  pe3yJIbTAaThl H
JAOJIKHBI OTPAXKATD:
IIP6 06. BianeHWe OCHOBHBIMM METOJAMU HAyYHOI'O

MO3HAHUS BEIIECTB W XMMHYECKUX SBICHHN (HaOIIOJICHHE,
U3MEepEeHue, IKCIEPUMEHT, MOJICTUPOBaHUE);

ITP6 07. chpopMupOBaHHOCTh YMEHHI NMPOBOJIUTH PAaCUEThI
[0 XMUMHUYECKHM (opMysaM M ypaBHEHHSIM XUMHUYECKUX
peakuui ¢  HUCHOJb30BaHHEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA ¢ KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra3oB, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XHMHYECKUE 3HAHUS
JUIS  TPUHSATHS PEIIeHHH B KOHKPETHBIX JKW3HEHHBIX
CUTYallMsIX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;
IIP6 08. cpopMHUpPOBAHHOCTP YMEHHMM IIJIAHUPOBATH U
BBIMOJIHATh XMMHUYECKHH SKCIIEpUMEHT  (TpeBpalleHus
OpPraHMYeCKHUX BEIIECTB TMPH HAarpeBaHUM, IMOJIyYCHHE
ATUJICHA M W3YyYEHHE €ro CBOMCTB, KAUECTBEHHbBIC PEAKIIUU
Ha aNBJCTH/IbI, KpaXMal, YKCYCHYIO KUCIIOTY; J€HATYpaIus
OelIKOB TpUM HArpeBaHMM, LBETHBIE pPEaKLUUU OEIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHA, OMPEAETSATh CPery
BOJIHBIX PAacTBOPOB, KAUECTBEHHBIE PEAKIMHU Ha cyinbdar-,
KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHS;, PelIaTh

8




(bopM MpencTaBICHHS;

— CO3/1aBaTh TEKCTHl B Pa3IUYHBIX (opMarax C Yy4eToM
Ha3Ha4YeHWs WHQPOPMAIMU W IEJIEBOW  ayJUTOPHH,
BHIOMpAass ONTUMAIBHYI (QOpPMY TIpPEACTaBICHUS U
BU3YaIH3aIiH;

— OIICHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(POPMaIINHU, €€ COOTBETCTBUE MPABOBBIM U MOPAJIBHO-
THYECKUM HOPMaM;

— BIQJIETh  HaBBIKAMHU
uHpopmanuu,
JTUYIHOCTH.

pacrio3HaBaHHsS W 3aIUTHI
uH(OOPMAITMOHHOM 0e30MacHOCTH

SKCIEPUMEHTAJIbHBIE 3aaud 1o TemaM "Mertamnel"
"Hemetainbl") B COOTBETCTBUM C IpaBUJIAMHM TEXHHUKHU
Oe3omacHocTM mpu  OOpallleHHH C  BeleCTBAaMU U
1ab0paTOPHBIM 000PYIOBAHUEM; TIPECTABIATh PE3YIbTATHI
XMMHUYECKOTO JKCIepuMeHTa B (opme 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX PEaKIUi U (OpMYIHPOBATH BBHIBOJIBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

IIP6 09. chopMUPOBAHHOCTH YMEHHUS aHAJIU3UPOBATH
XUMHUYECKYI0 HH(pOpManuio, MOIy4aeMylro M3 pa3HbIX
HUCTOYHUKOB (CpeiCTB MaccoBoW WHGPOpMAIlUU, CETh
WuTepHer u napyrue).

OK 04. Db dexTuBHO
B3aMMO/ICMICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHjIe

JINYHOCTHBIE pe3yabTaThbl JOJKHBI OTPAXKATDL B YaCTH:
IpaKAaHCKOI0 BOCIIUTAHUA:

— TOTOBHOCTb BECTHM COBMECTHYIO JE€ATEIbHOCTb B
HWHTEpecax rpakJIaHCKOro OOIIeCTRa;

— yMEHUe B3alMOJCUCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUM C UX (QyHKUUAMU U
HA3HAYCHUCM.

MeTtanpeaMeTHbie pe3yabTaThbl A0JKHBI OTPAXKATH:

OBJlaileHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU

JefcTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.
— TIOHHMMAaTh U UCTIOJB30BaTh MPEUMYILIECTBA KOMAHIHOW U
WHAUBUAYAIbHON paboTHI;

— IpUHUMAaTh eI COBMECTHOMN NEeSATEIbHOCTH,
OpraHM30BBIBATh M KOOPAUHUPOBATH JECUCTBUSA IO €€
JOCTHKEHUIO: COCTAaBJIATh I1aH JNEUCTBUH,

pacnpenensaTb poJM C YYETOM MHEHHH YYaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

— KOOPJMHHMPOBATH M BBIIOJHATH pPabdOTy B YCIOBHSIX
peabHOTO, BUPTYaJBHOTO HW  KOMOWHHPOBAHHOTO
B3aMMOJICUCTBUSI;

—  OCYHIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE MOBEICHHE
B Pa3JIMYHBIX CHUTyalUsX, MPOSBIAThH TBOPYECTBO H

JAucnuniannapubie  (MpeaMeTHbIE)
JAOJIKHBI OTPaKATh:

IIP6 08. copmMupoBaHHOCTH YMEHUN IUIAHUPOBATH U
BBITIOJIHSITh ~ XMMHMUYECKHI  DKCHEPUMEHT  (TpeBpamieHus
OpraHMYECKUX BEUIECTB TPU HArpeBaHUU, I[OJyUYCHUE
ATHJIEHA U W3Y4YEHHE €ro CBOWCTB, KaUECTBEHHBIE pEaKLUu
Ha aNbJIETH/bI, KpaxMal, YKCYCHYIO KUCJIOTY; JAeHaTypanus
OCNKOB TMpU HArpeBaHWM, IIBETHBIC PEAKIUU OEJKOB;
IPOBOJIUTh PEAKIIMU HOHHOIO OOMEHa, OMpeAessTbh Cpery
BOJHBIX PAcTBOPOB, KAUECTBEHHbIE PEaKlUU Ha CyibQart-,
KapOOHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI; PEIIaTh
OKCIIEpUMEHTANIbHBIE 3a7ayu 1o TeMaMm "Metamwisl" u
"Hemeramnbl") B COOTBETCTBMM C MPaBUIAMHM TEXHUKH
0e30macHOCTH  TIpU  OOpallleHnd C  BEIeCTBAMH U
1ab0paTOPHBIM 000PYIOBAHUEM; TIPEACTABNIATh PE3YIbTATHI
XUMHYECKOT0 IKCIEPUMEHTa B (opMe 3alUCH YpaBHEHMI
COOTBETCTBYIOIIIUX PEaKIui U (OpMYyIHUpPOBATH BHIBOABI HA
OCHOBE ATHX PE3yJIbTaTOB.

pe3ybTaThbl H




BOOOpakeHue, ObITh HHUIIUATUBHBIM.
OBaanenue YHHMBEPCAJIbLHBIMHA
JeHCTBUSIMU:

r) IpUHATHE ce0sl M APYTrUX JIdei:

— TMpUHUMATh MOTHUBBI U apTyMEHTBl JPYTUX JIOACH mpu
aHaJIM3€e PEe3yJbTAaTOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE MPaBO U MPaBO APYIHX JIOJEed Ha

OIINOKH;

— pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUpP C MO3UIUU

JPYTOro 4eoBeKa.

peryJIiTUBHBIMH

OK 07.
CoielicTBOBAaTh
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yjbTaThbl J0/IKHBI OTPAKaTh B YaCTH:
IKO0JOIrH4eCKOro BOCriiTaHus::

—  ¢(hOpMUPOBAaHHOCTb JKOJIOTUYECKON KYJIbTYpBI,
IIOHUMAHUE  BIUSHHUS  COLMAJIbHO-DKOHOMMYECKHUX
IIPOLIECCOB HAa COCTOSIHME MNPUPOJHONW M COLMAIBHOU
cpenbl, OCO3HAHHE r1100aJILHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOdIIeM;

— IUIAHUPOBAHME M  OCYLIECTBICHUE  JCUCTBUH B
OKpY)KaIOIlle Cpelle Ha OCHOBE 3HaHUA LeleH

YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;
— QAKTHBHO€ HEMNpUATUE JEWUCTBHUM, NPHUHOCAILIUX Bpe.
OKpYXKarollleu cpere;

— yMEHHE IIPOTHO3UPOBATH HeOJIaronpusITHbIE
DKOJOTUYECKHE  TOCIHEACTBUSA  INPEAIPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATD UX;

— pacIIMpeHHe OIbITa JEATEIbHOCTH OJKOJOTHYECKOU
HaIIPaBJIECHHOCTH.

MeTranpeamMeTrHblie pe3yabTaThbl J0JKHBI 0TPAXKATh:

Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU /1eCTBUSAMM:

B) padora ¢ uHgopmaumei:

—  UCHONB30BaTh  CpeACTBa  HMH(POPMAIMOHHBIX |
KOMMYHHUKAIIMOHHBIX TEXHOJIOTH B perieHnn
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3allMOHHBIX

JucuMiuinHapHble  (IpeIMeTHbIe)  pPe3yJbTaTbl M
JOJIKHBI OTPaKATh:
IIP6 01. chopMHUpPOBAHHOCTH  IPEJICTABICHUH: O

XMMUYECKOH COCTaBIIAIOLICH €CTEeCTBEHHOHAYYHOM KapTUHBI
MHUpa, POJIM XUMUU B TO3HAHUU SIBJICHUI TNPUPOIBI, B
(GOpMHPOBAHUU MBIIUICHUS M KYJIbTYpbl JMYHOCTH, €€
(YHKIIMOHAJIBHOW  T'PAaMOTHOCTH,  HEOOXOAMMOM  JUIs
pelieHusT  NPAaKTUYEeCKUX  3aad U SKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOMN Cpenie;

ITP6 10. cpopmupoBaHHOCTH YMEHHUI COONIIOIATh MpaBUIIa
HKOJIOTUYECKU I1eJIECOO0Pa3HOro TMOBEAECHUS B OBITY U
TPYJOBOM JI€ATENbHOCTH B LENSIX COXPAaHEHUs CBOETo
3I0pPOBbSl M OKPYKAOLIEH NPUPOJHOW CpENbl; YUUTHIBATH
OMACHOCTb  BO3JEHCTBUS ~ HAa  JKUBbIE  OPraHU3MBI
ONpEICIECHHBIX BELIECTB, IOHMMAas CMBICI IOKa3aTels
MIPEAEIIBHON JOMMYCTUMOM KOHLIEHTPALUU.
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3agad ¢ coOmogeHHeM TpeOOBaHMU  SPrOHOMHUKH,
TEXHUKHA O€30MacHOCTH, TMTUEHBI, PeCypcocOepexeHHs,
[IPABOBBIX M STHUYECKUX HOPM, HOPM HH(DOPMAIHOHHON
0E30I1acHOCTH.

IK 1.2. | -yMeHHe TpUMEHSTHh MOJYYCHHbIC 3HAHHS JJIsi OOBSCHEHHS | -COOPMHPOBATH  YMEHHsI  PACKpPBIBaTh  COJICPIKaHHE
ObecneunBaTh XUMHAYECKHX  SIBIICHUH, TIPOLIECCOB, BO3HHMKAIOIIMX B | OCHOBOIIOJIATAIOUINX XUMHUUECKUX TCOPHIA;

coOItoIcHHE NPAaKTUYECKOH  JICATEIILHOCTH W JUISl  TPUHSTHUS | -pacCMAaTPHUBATh TJIOOATBHBIC SKOJIOTMYECKHE IPOOJIEMBI
CaHUTApHO- 3 PEKTUBHBIX PEILICHU; COBPEMEHHOCTH U C(OPMUPOBATH MO OTHOLICHHIO K HHUM
AMUIEMHUOJIOTHYECKUX | - YMEHHUE J00BIBATh U MCIIOJIb30BaTh HH(POPMAIHIO B cepe | COOCTBEHHYIO MO3UIIHIO;

MIPaBWJI ¥ HOPMATUBOB | TIPO(GECCHOHATILHON JIeSTeIILHOCTH; -chopmupoBaTh yMEHUS co0Jr01aTh CaHUTapHO-
MEIUITUTHCKON AMHUIEMHOIOTMYESCKUX MPABHI U HOPMATUBOB MEIUITUHCKON
OpraHu3aIiH OpraHu3aIum.

I1IK 2.2. Ha3znayate u | -c(hOpMHUPOBAHHOCTD YMEHUI OCYILECTBIISAT | -UHTEPIIPETUPOBATh ITUYECKUE AaCIEKThl COBPEMEHHBIX
MPOBOJIUTH  JICYCHHUE | IIETICHANIPABICHHBIN MOMCK XUMHUYECKON UCCIICIOBAaHHI B XHUMUWU;

HEOCJIOKHEHHBIX nHOpPMAIIMY B PA3IMYHBIX HCTOYHHKAX (Hay4yHasi U y4eOHO- | -yMeTh HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX

OCTpBIX 3a00JIeBaHUI
u (WnHM) COCTOSIHUH,

Hay4yHas JIUTEpaTypa, CPeICTBAa MAacCOBOW WH(MOpMAIHH,
ceTb VIHTepHET u Jpyrue), KPUTHUYECKU aHAIU3UPOBATH

o0Jacrei;
-chopMUpOBaTh YMEHHUsSI PACKPBIBATH OCHOBOIIOJIATAFOIINE

XPOHUYECKHUX XUMHYECKYI0 HH(pOpMAIMio, TmepepabarbiBaTh €€ W | XHMUYECKHE 3aKOHBI, TPAHUIIBI IX TPUMEHUMOCTH.
3a00eBaHU ¥ WX | UCIOJB30BaTh B COOTBETCTBUM C TIOCTaBICHHOW YyueOHOI

o0oCcTpeHHil, TpaBM, | 3a7a4eii;

OTPABJICHUH.
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2. CTpyKTypa U copep:xaHue 001e00pa30BaTeIbHOM U CIUIINHbI

2.1. O0beM TUCHUILINHBI U BH/bI y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIIMHBI 144
Conep:xanue yueOHOro MaTepuaJia 78
BT. 4..

TEOPETUUECKHUE 3aHATUS 18
MPAKTUYECKUE 3aHATUS 42
nabopaTopHbIC 3aHATHUS 18
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHKe (coep:KaHne 48
NPUKJIATHOTO MOIYJIs)

BT. 4..

TEOPETHUYECCKUE 3aHITHUS 14
MPAKTHYECKHUE 3aHATUS 22
J1ab0paTOPHBIE 3aHATHS 12
IIpomexyTouHas arrecTanus (3K3aMeH) 18
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2.2. TemaTn4yecKuii IJIaH U colePKAHUE TUCHUILINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuaia (0OCHOBHOE M NPO(PecCHOHAILHO OPUEHTUPOBaHHOE), | O0béM | Popmupyemble
pa3iesioB U TeM JIadopaTOpHbIe U NMPAKTHYeCKHEe 3aHATHS, IPUKJIAXHON MOAYJ/Ib YacoB | KOMIIETEHIIUH
1 2 3 4

Coaep:xaHue yueOHOIro MaTepuaJia 78
Pasnen 1. Teopernueckue 0CHOBbI XUMHH 24
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaja 2 OK 01
OCHOBHBIE XUMHUYECKUE | X UMUYECKUH 21€MEHT. ATOM. SAnpo aroma, U30TOMBI. DIEKTPOHHAS 000I0YKA.
IIOHATHS U 3aKOHBI, DHepreTHYecKue YpOBHH, MOyPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- 3neMeHThl. OcOOEHHOCTH 1
CTPOCHHMC aTOMOB pacrpeesieHus 3JISKTPOHOB 0 OPOUTAJISIM B aTOMaXx 3JIEMEHTOB MEPBIX YETHIPEX TIEPUOIOB.
XUMHAYCCKHUX OnexkrpoHHast KOH(UTypaus aToMoB. OCHOBHBIE XUMHUECKUE 3aKOHBI
SJICMCHTOB IIpakTnyeckue 3aHATHSA

[IpakTuueckas pabora Nel. «OcHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHH U PACUETHI MO

YPaBHEHUSIM XUMUYECKHUX PEAKIIHII.

OTHocuTeNnbHBIE aTOMHAsI U MOJIEKyJIsApHas Macchl. Monsipaast macca. KonnuecTBo BelecTna. 1

MaccoBast nons BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHas

IUIOTHOCTH Ta30B. PacueTel N0 ypaBHEHMSAM XUMHUYECKMX PpEaKIHUH C HCIOJIb30BAHUEM

MacCOBOM JI0JIM BEIeCTBa, 00beMa (HOpMaJlbHbIE YCIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaepsxanue yueOHOro MaTepuaa 2 OK 01
ITepnoanyeckuii 3akoH | [lpakTHYecKkne 3aHATHS OK 02
u llepuonuyeckas ITpakTnueckas padora Ne2. «M3yueHne nepunoIuuecKnx 3aKOHOMEPHOCTEN M UX B3aUMOCBS3H K 1.2.
CHCTEMA XMMUYECKUX | co cTpOCHHEM aTOMOBY. [IK 2.2.
onemenTos J1. . [Tepuoguueckas cucreMa XuMudeckux snemeHToB .M. MenzneneeBa. CBsi3b MepHOIUYECKOTO
Menneneesa, ux cBi3b  |3akona u [Mepuonuyeckoit cHCTEMBl XHUMHYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpHUEH
C COBPEMEHHOH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHS CBOWCTB XHMHYECKHX JJIEMCHTOB, 2

TEOPHUEN CTPOEHUS
aTOMOB

o0pa3yeMbIX UMHU MPOCTBIX M CIOKHBIX BEHIECTB IO TpymnmnaM U mepuonaaM [lepuoamueckoit
CHUCTEMBbl. 3HAYEHHE MEPUOJMYECKOrO0 3aKOHA M CHCTEMbl XUMHUYECKUX 3yemeHToB [[.H.
MenneneeBa B pa3BUTUN HAYKH.

YcTaHOBEHUE CBSI3M MEXIY CTPOCHUEM aTOMOB XMMHYECKHX 3JIEMEHTOB U MEPUOIAYECKUM
W3MEHEHHEM CBOMCTB XHMHUYECKHX »JJIEMEHTOB M HX COCOUHEHHMH B COOTBETCTBHU C
I10JI0’KEHUEM Ilepnonnueckoit CHUCTEMBI. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
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TEOPETHUYECKUX 3aJaHMM Ha XapaKTepU3alui0 XUMHYECKUX JJIEMEHTOB «MeTammnueckue /
HEMCTAJINIMYCCKUEC CBOFICTBE[ XUMHUYCCKUX DODIIEMCHTOB B COOTBCTCTBUH C HUX BHGKTpOHHLIM
CTPOCHHEM H TIOJO)KCHHEM B TIEPUOJUYECKOW CHCTEME XHMHUYECKHX »djeMeHToB [[.M.
MenneneeBa

Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJia OK 01
Crpoenue BelecTsa u Ctpoenue BemiecTBa. XUMHUUYECKasl CBSA3b. BUIbI XUMHUYECKOH CBSA3U (KOBaJICHTHAs
NPUPOJA XUMHYECKOH | geronapHas U OJIApHAs, HOHHAS, MeTa/UIHUecKas ). MexaHH3Mbl 0Gpa30BaHMs KOBATICHTHOM
cBsi3u. MHOrooOpasue | xpmmdeckoii cBsi3u (0GMEHHBIN U JOHOPHO-aKLEITOPHBIH). BogopoaHas cBsi3b. BaleHTHOCTS.
BCIIECTB DnexTpooTpulaTesbHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI U aHUOHBI
IlpakTH4yecKkue 3aHATHSA
[IpakTuueckas pabota Ne3. «CtpoeHue BelecTBa U MPUPOIa XUMUUYECKOM CBSI3N».
JleMoHCTpanys Mojieel KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpU] HATPUsl), aTOMHOU
(rpaduT u anmas), MOJIEKYJISIPHOM (YTJIEKUCIBIN Ta3, HO/), METAJUIMUECKOM (HaTpuil, MarHuii,
Meab). Perenne mpakTHIeCKuX 3aJaHuil Ha COCTABIICHUE YJICKTPOHHO-TpaPUIeCKuX (HOpMYIT
3JeMeHTOB 14 nepuoaoB
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudukanus Heoprannueckux BemiecTs. HoMeHk1aTypa HEeOpraHn4eckux BEIIeCTB OK 02
Y HOMEHKJIaTypa (OKCHUABI, THAPOKCUIBI, KUCIIOTHI, COJH). BemecTBa MOJIEKYyIIPHOTO ¥ HEMOJIEKYIISIPHOTO
HEOPraHUYeCKUX CTpOeHHs. ArperaTHble COCTOsIHUS BeliecTBa. Kpucrammmueckue u amopgHbIe BEIIeCTBa.
BEIIIECTB 3aK0oH MOCTOSTHCTBA COCTaBa BEMIECTBA. THUIBI KPUCTATUTMUECKUX PEIIETOK (aTOMHas,

MOJIEKYJISIpHas, HIOHHAs, MeTaJNIn4ecKasi). 3aBUCUMOCTb CBOMCTBA BEILLIECTB OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH

IIpakTHYecKHe 3aHATHA

[IpaxTuueckas padbora Ne4. «HomeHknaTypa HEOPraHUYECKUX BEILIECTBY.

Penienune npakTHueckux 3ajaHui MO Ki1accu(pUKAUN, HOMEHKIIAType U XUMUYECKUM
(dbopMyliaM HEOPraHUYECKUX BEILECTB PA3IMYHBIX KIaccoB (YrapHbIi ra3, yrieKucIiblil ras,
aMMMaK, TalleHas U3BeCTh, HeTalleHast U3BeCTh, MUThEBas COJa U APYTHX): Ha3BaHUS BEIIECTB
o mexxayHapoaHoi (MIOITAK) nnu TpuBuanbHON HOMEHKIIAType U COCTaBlIeHHE (POPMYJIIbI
XUMUYECKHX BEILECTB, ONpeieIeHue PUHAIEKHOCTH K Kiaccy. [Tonck nnpopmanuu no
Ha3BaHMSIM, HACHTHUPHUKATOPaM, CTPYKTYPHBIM GpopMyiiaM. AHalIU3 XUMHUYECKON
uH(pOpMaINH, MOIy4aeMOi U3 pa3HbIX HCTOYHHKOB (CPEICTB MaccOBOW MH(POPMALINH, CETh
WHutepuer u apyrue)
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Tema 1.5.
THUIIBI XUMHYECKUX
peakuuii

Conep:kanue y4e0OHOIro MaTepuaa

Xumuueckas peakius. Knaccudukanys 1 THIIBI XUMUYECKUX PEAKIHid B HEOPTaHMYECKON U
OpPraHUYECKOM XUMUU. 3aKOHBI COXPAaHEHMsI MAaCChl BEILIECTBA, COXPAHEHUS U IIPEBPAILECHUS
SHEPrUM NPU XUMUYECKUX peakiusax. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(YpaBHEHUS OKUCIIEHUA-BOCCTAHOBIIEHUS, CTENIEHb OKUCICHHSI, OKHCIUTEIb U BOCCTAHOBUTEIID,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS, BKHEHUIIINE OKUCIIUTENIA U BOCCTAHOBUTEIHN, METO
3JIEKTPOHHOTO OajaHca, 3JeKTPOJIU3 PaCTBOPOB U PaCIIaBOB BELIECTB, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B IPUPOE, IPOU3BOJACTBEHHBIX IIPOLECCAX U
KHU3HEJIeATeIbHOCTH OPraHU3MOB)

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota Nel «THITBI XUMUYECKUX PEAKITUI.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yroOIUXCs BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakiuil. CocTaBiieHUuE YpaBHEHUM peakluii COeMHEHMS,
pas3ioXeHus, 3aMelIeHns, 0OMeHa, B T.4. peaKkl1il FTOpeHusl, OKUCIECHUA-BOCCTAaHOBJICHHUS.
CocraBiieHne U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METO/I0M
3JIEKTPOHHOrO OanaHca. PacueTHble 3a1aui Ha HAXOXKJICHUE OTHOCUTENILHON MOJIEKYIISIpHON
MacChl, ONPECIICHNE MACCOBON TOJIM XUMUYECKHUX IEMEHTOB B CJI0KHOM BEIIECTBE

OK 01
OK 02

Tema 1.6.

CKOpOCTh XUMHYECKUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuasa

CKopocThb peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPObI PEArUPYIOLINX
BEILECTB, KOHLIEHTPALUH PEArupyIOLIUX BEIIECTB, TEMIIEPATYPBI U IIJIOLIAAU PEAKIIMOHHOU
noBepxHOCTU. TeroBbie 3PPEeKThl XUMUYECKUX PEAKINI: K30~ U SHAOTEPMUYECKUE
peakiuu. OOpaTuMble peaklinu. XuMU4eckoe paBHoBecHe. DaKTOpbl, BAUSIOIINE HA
COCTOSTHME XMMHUYECKOI0 paBHOBECHS (KOHIIEHTPAIUsl PeareHTOB I MPOyKTOB peaKiuy,
nasieHue, remneparypa). [Tpunnun Jle [llarense

IIpakTHYecKkne 3aHATHA

[IpakTuueckas padorta NeS. «BiausHue paznudHbix (akTOPOB Ha CKOPOCTh XUMUYECKON
peakiumn».

Pemenue npakTuko-OpMEeHTUPOBAHHBIX 3a/1aHUH Ha aHaIU3 (AKTOPOB, BIMUAIOMINX HA
U3MEHEHHE CKOPOCTH XMMHUECKON pEeaKIMH. 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIIMK OT
IIPUCYTCTBUS KaTAIM3aTOPA HA IPUMEPE PA3JIOKEHUS IEPOKCHIA BOJOPOAA € TIOMOIIBIO
JUOKCHJIa MapraHia U Karajassl. Pelenue npakTuKO-OpMEeHTUPOBAHHBIX 3aJaHUI Ha

OK 01
OK 02
IIK 1.2.
IK 2.2.
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npuMeHeHne npuHnuna Jle-Illarense 11t HAX0KAECHUS HAPABICHNS CMELCHUS PABHOBECHS
XUMHAYECKOH peaKkIuy U aHaJIu3 GaKTOPOB, BIUSAIONIMX HA CMEIIEHHE XUMUYECKOTO
paBHOBECHS

JlabGopaTopHble 3aHATUSA

JlaboparopHast pabota Ne2 «/3yueHue 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIUU OT
KOHIEHTPALUU PearupyroniiX BEIIeCTB U TEMIEPATyPhI».

JIaboparopHasi paboTa Ha BEIOOD:

1. JTaGopatopHas padota Ne2.1 «Onpenenenre 3aBUCUMOCTH CKOPOCTU PEAKIIUHU OT
KOHIICHTpAIlUU Pearupyronmx BenecTsy. MccneqoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUN OT
KoHIeHTpauuu. OnpezeneHne KOHCTAHThl CKOPOCTH PeaKIMU rpauuecKuM METOOM.

2. JlaboparopHnas pabota Ne2.2 «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TeMrepatypbi». MccienoBanre 3aBUCUMOCTH CKOPOCTH PEAKLIUK OT Temreparypsl. Pacuer
SHEPTUU aKTUBAIMH PEaKIUn

Tema 1.7.

PactBopsl, Teopust
AJIEKTPOTUTAYECKOMN
UCCOIMAIIUN U MOHHBIN
oOMeH

Coaep:xanue yueOHOro MaTepuaJia

PactBOpEI. Buibl pacTBOPOB 10 COAEP)KAHUIO PACTBOPEHHOTO BelIeCTBA. PacTBOPHUMOCTS.
[ToHsiTHE O TUCIIEPCHBIX CUCTeMax. MICTHHHBIC M KOJUIOMIHBIC pacTBOPBI. MaccoBas 10
BerecTBa B pactBope. [ToHsTHE 0 BogopogHOM TIoka3ateie (pH) pacTBopa.
DnekTponauTrueckas auccoruanus. CuibHbIe U cIadble SJEeKTPOIUTHI, HEIJIEKTPOIHUTHI.
Peakiuu nonnoro ooMeHa

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota Ne3 «[IpuroroBneHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 33 JaHHOM MacCOBOM J10JIEN pacCTBOPEHHOTO BELIECTBA, IIPOBEICHHE
peakiuii HFOHHOro 0OMEHa, OTIpeJIeIEHUe CPeJibl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHMBEpPCAIbHOTO MHAMKATOpa (KUCIas, HeMTpanbHas, [ieJouHas). 3a1aHus Ha COCTaBJICHHE
MOHHBIX peakiuii. Pelienne npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3alaHUi Ha paCTBOPBHIL,
HCIIOJIb3YEMbI€ B OBITOBOM 1 MPOU3BOJCTBEHHON AESITEIbHOCTH YeJIOBEKa

JlaboparopHas pabota Ned «Peakiiuu ruapoIn3a.

WccnenoBanue cpeasl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU U CI1A0BIMU TTPOTOJIUTAMH,
U UX PeaKIfii ¢ pacTBOpaMH MIeN04H U KapOooHaTa HaTpusi. CocTaBIeHHE PeaKkIuil THAPOIHU3a
coJien

JlaGopaTtopHnast pabota Ne5 «MccnenoBanue AUCTIEPCHBIX CUCTEM.

OK 01
OK 02
OK 04
OK 07

IIK 1.2.
K 2.2.
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Ctpoenue u GpakTopbl yCTOWYMBOCTU JUCTIEPCHBIX cucteM. CTpoeHue Mulleiuibl. PaccenBanue
CBETa IIPU MPOXOXKICHUN CBETOBOTO MTy4YKa Yepe3 ONTUYECKH HEOJHOPOAHYIO cpeny (3¢ dekra
Tunpans). [IpurotoBnenue u U3y4eHne CBOMCTB IUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB:
CYCIIEH3UH, IMYJIbCUH, KOJUIOUAHOIO pacTBopa. CpaBHEHUE CBOWCTB HCTUHHBIX U KOJUIOMIHBIX
pPacTBOPOB, BHISIBJICHHE OCHOBHBIX Pa3IMUUi MEXLy HUMU

Konrtpouabsnas padora 1

IIpakTHuyecKkue 3aHATHS
CtpoeHue BelecTBa 1 XMMHUYECKHe peakiu (1o pasaeny 1)

Paznen 2. Heoprannuyeckasi XumMusi

16

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Coaep:xaHue yueOHOro MaTepuaJia

Mertamnel. [lonoxkenne wmeramioB B Ilepronnueckodl cucTeME XUMHUYECKUX JJIEMEHTOB.
OcCo0EHHOCTH CTPOCHHUS SJCKTPOHHBIX O00JOYCK aTOMOB MeTauioB. OOmme Quandeckue
cBoiicTBa MeTaiuioB. CIUIaBbl METAUIOB. DJEKTPOXUMHYECKUN PsJi HANPSIKEHUH METaJIOB.
XUMHUYECKUE CBOMCTBA BAXHEUIITUX METAJJIOB (HATPUH, Kalduil, Kb, MAarHUW, aTFOMAHUN,
IUHK, XpOM, JKeJIe30, MeAb) W uX coeAuHeHui. OOmme crnocoObl MOTYyYEHHS METaJUIOB.
[IpumeneHnre MeTauioB B OBITY U TEXHUKE

Hemeramnbl. Tlonoxenue nHemeraiioB B Ilepronnueckodl cucTeMe XUMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa u 0COOCHHOCTH CTpOeHUsi aToMOB. Du3nueckne CBONWCTBA HEMETAJIIOB.
AnnoTtponusi HeMeTaioB (Ha MpUMepe KUCIOopoAa, cephl, docdopa u yriaepoaa). XuMuueckue
CBOMCTBa M TPUMEHEHHWE BAXXHEHIIMX HEMETAIOB (TaJloTeHOB, cepbl, a3zora, Qocdopa,
yriaepojga W KPEeMHHs])) U HX COCIWHEHUH (OKCHUIOB, KHCIOPOICOAEPKAIIUX KHUCIOT,
BOJIOPOJHBIX coenMHeHui). [IpumMeHenrne BaXKHEHIIINX HEMETAIUIOB U UX COSUHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHJIOB, THAPOKCHJIOB,
KHUCJIOT, cojieil u ap.). I'eHeTnueckas CBA3b HEOPTaHWYECKUX BEIECTB, NMPUHAAIEKAIUX K
pa3IMYHBIM KJjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB ¥ THJPOKCUIIOB

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
OK 04

IIK 1.2.
IIK 2.2.
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[TpakTrueckas padora No6. «DU3MKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIESCTBY.
CocrapiieHru€e ypaBHEHUN XUMHUYECKUX PEAKIIUI C YHJaCTUEM IPOCTHIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJJIOB M1 HEMETAJIOB; OKCHUJIOB METAJUIOB, HEMETAJIOB U
aM(pOTEPHBIX IJIEMEHTOB; HEOPTaHUYECKUX KUCIOT, OCHOBAHHUHN U aM()OTEPHBIX THIPOKCH]IOB;
HEOPTraHWYECKHUX COJICH, XapaKTEPHU3YIOIINX UX CBONCTBA.

Pacuétel Macchl BemecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITH
00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUEThl Macchl (00bEMa, KOJIMYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIUM, €CIIU OJTHO U3 BEIIECTB UMEET MpUMecH. PerieHne mpakTuko-
OpPUEHTUPOBAHHBIX 3aJ]aHUI Ha CBOMCTBA, COCTaB, MOMyuyeHUE 1 0€30MaCHOE UCIOIb30BaHNE
BXHCHININX HEOPTaHUICCKUX BEIICCTB B OBITY M MPOPECCHOHATBHOMN JITeIHHOCTH YEJIOBEKA

JlabopaTopHble 3aHATHSA

JlabopaTtopHnast pabota Ne6 «CBOICTBa METANIOB U HEMETAJLIIOBY.

HccnenoBanue GU3NYSCKUX M XMMUYECKUX CBOMCTB METAJUIOB M HEMETAIUIOB. PemeHue
SKCHICPUMCHTAJIBHBIX 3a1a4 110 CBOMCTBaM XUMUYECKUM CBOMCTBAM METAJJIOB U HEMCETAJJIOB,
10 PACIIO3HABAHUIO U MOJIYUYCHUIO COCTMHEHHUI METAJNIOB ¥ HEMETAJIJIOB

Tema 2.2.
WNnentuduxarms
HEOPTaHHYECKUX
BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

IIpakTHYecKkHne 3aHATHA

[IpakTuueckas padora No7. «KauecTBeHHbIE XUMUYECKUE PEAKIIMU, XapaKTEPHbIE IS
OOHapy>KeHHsI HEOPTaHUUECKUX BEUIECTB (KATUOHOB U AaHHOHOB)Y.

CocraBreHne ypaBHEeHUH peaklinii oOHapyxeHHs KaTHoHOB [-VI rpymnmn u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM 1 MOHHOH opmax. Peakunu oOHapykeHHs HEOPraHMUECKUX BEIIECTB B
peasIbHbIX 00BEKTaX OKpY’KaIOLIEH cpebl

JlabopaTopHble 3aHATHSA

JlaGopatopHas pabota Ne7 «MneHTHUKaLMsA HEOPraHUYECKUX BEILIECTBY.

Pemenue skciepuMeHTaNBHBIX 3314 [0 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJIJIOB, 110
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB (B3aUMOIEHCTBHE
TUIPOKCHUIA aTIOMUHUS C paCTBOPaMH KUCIIOT U Liesiouel, ). nenTudukaius HeopraHnueckux
BeIIeCTB (KaTuOHOB [-VI rpymim win aHHOHOB) C UCTIONIB30BAHUEM UX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

JlaGopatopHasi paboTa Ha BEIOOP:

1. JlabopatopHas pabora Ne 7.1 «AHanuTudeckue peakiuu KaTuoHoB [-VI rpymmy.
[TpoBeieHNe KaueCTBEHHBIX PeaKIiii, UCIIONb3yeMBbIX [l 0OHAPYKEHUs] KATHOHOB | rpymisl

OK 01
OK 02
OK 04
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(xamust, HaTpHsl, Maruus, aMMoHus ), II rpymnmer Ha npumepe 6apus, 111 rpynmsr — cBuHIa, [V
rpynnsl — amoMuHus, V rpynnsl —xenesa (11 u I1I), VI rpynnst — Hukena. Onucanue
HAOJI0/TAEMBIX SIBJICHUM U COCTABICHHE XUMUYECKUX PEAKIIHIA.

2. JJaboparopnast pabota Ne 7.2 «AHanuTH4eckue peakiuuu anHnoHoBy. [IpoBenenue
KauyeCTBEHHBIX peaKlUi, UCTIOIb3YEeMbIX ISl OOHApYKEHUsI aHMOHOB: KapOoHaTa, (ocdara,
cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HaOIOAAEMBIX SIBICHUH U
COCTaBJICHNE XUMUYECKUX PeaKIuil

Tema 2.3. Coaep:xanue yueOHOTro MaTepHaJia OK 01
IIponsBoacTso OO1me mpeacTaBIeHHs O IPOMBILIUIEHHBIX CIOCO0aX MOJMyYeHHUs XMMUYECKHUX BEILECTB (Ha OK 07
HEOpPraHUYECKUX puMepe NPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOThI). UepHas U LIBETHAsI METAJLIyprHsl.
BELIECTB. 3HAYECHUE [TpakTHyeckoe MpUMeHEeHUe IEKTPOIU3a AJis MOMyUeHUs MIETOYHBIX, IEeT0YHO3eMENbHbIX
U [IPUMEHEHUE B OBITY  |MeTauioB U amfoMuHus. CTEKIIO M CHIIMKATHAS IPOMBIIUICHHOCTD. [IpobieMa 0TX010B
U Ha IPOU3BOJICTBE 10OOYHBIX TPOJYKTOB
IIpakTH4eckue 3aHATHSA
[Ipaktuueckas padota Ne§. «Heopranuueckass XumMusi B COBPEMEHHOM MHUPEY.
Penienne npakTUKO-OpUEHTUPOBAHHBIX 3alaHUM O POJIM HEOPraHUYECKON XUMHUHU B Pa3BUTUU
MEAMIIMHBI, CO3/JaHUN HOBBIX MaTepUajoB (B CTPOUTENBCTBE U JIp. OTPACIAX
IPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (AIbTEPHATUBHBIC HICTOUHUKHU SHEPTHH) B
penieHuu mpoOJIeM IKOJIOTHUECKOM, SHEPTEeTHUECKON M MUIIEBON 0€301acCHOCTH
IIpakTH4yeckne 3aHATHA
KonTpouabHnas paéora 2 .
CBoiicTBa HEOPraHWYECKUX BENIECTB (110 pazueny 2)
Pa3nea 3. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
Tema 3.1. Coaepsxanue yueOHOIro MaTepuasa OK 01
Knaccudukanus, [TpenmMeT opraHnyeckoil XuMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MMOJYYEHUH HOBBIX
CTpOCHHE BELIECTB U MaTepUasoB. Teopus CTpOEHMs OpraHndeckux coenquHenuit A.M. bytneposa, e€

¥ HOMEHKJIaTypa
OpraHUYEeCKUX BEUIECTB

OCHOBHbIE NosoxeHus. CTpyKTypHble (OpMYJIbl OpraHnYecKuX BellecTB. ['omomnorus,
n3oMepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUAX: KPATHBIE CBA3U, G- U T-CBS3U.
[IpencraBienue o kinaccudukany opraHun4eckux BemiecTs. HomeHknarypa opraHmueckux
COEMHEHUH (CUcTeMaTHyecKas) U TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIHNX MpeICTaBUTENeH
KJIACCOB OPTraHWYECKHUX BEHIECTB

IIpakTHYecKHe 3aHATHA
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[TpakTrueckas padota Ne9. «HoMeHKIaTypa OpraHu4ecKuX BEIICCTBY.

O3nakomiieHHE C OOpa3llaMHM OpPraHMYEeCKHX BEUIECTB M MaTepHajaMH Ha HX OCHOBE,
MOJICJIUPOBAHUE  MOJIEKYJl ~ OpPraHMYeCKMX  BElIeCTB, HAOMIOJeHWE UM ONHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB IO IMPEBPAIICHHUI0O OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBienue, o0yrnuBanue u ropexue). CocraBieHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX
dopMyn OpraHMYecKHX BEIIECTB OTACIBHBIX KJIACCOB, MCIOJB3YS WX HA3BaHUS II0
CUCTEeMAaTUYECKON W TPUBUAIBHONM HOMEHKJIAType (3TWJIEH, aleTWIeH, MIHLEpPHH, (eHol,
dopmanbaerun, yKCycHasi KHCIOTa, TAHIKH). PacueTsl mpocreiineld popMyIibl OpraHu4ecKoi
MOJICKYJIBI, HCXOJI U3 AJIEMEHTHOTr0 cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YTrieBogopoabl U X
MPUPOIHBIE UCTOUHUKH

Coaep:xanue y4eOHOIro MaTepHuaJia

[IpenenbHbIE YriIeBOAOPO/IbI (AIKaHBI): COCTAB U CTPOEHHUE, FTOMOJIOTMUECKUH psit. MeTaH u
9TaH: COCTaB, CTPOCHUE, PUZNYECKUE U XUMUYECKHE CBONCTBA (PEaKuu 3aMeIIeHUs U
TOpPEHUS), HAXOXJACHNUE B IPUPOJIE, TOJyYEHUE U IPUMEHEHHE

HenpenenbHble yrieBoAOpOIbl (AIKEHBI, aIKaIUEHBI, AJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM Psll. DTUIICH U MPOMUJICH: COCTaB, CTPOCHHE,
buznyecKkrue 1 XUMHUYeCKHe CBOMCTBA (peaKluy THIPUPOBAHUS, TAIOT€HUPOBAHHSI,
TUpATALNH, OKUCIICHUS U TTOJTMMEPU3AIIHN ) TIOJTYICHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metunoyraauen-1,3, XxuMudeckoe CTpOeHHE, CBOMCTBA (peakius
MOJIMMEPU3AIUH ), IPUMEHEHHE (7151 CHHTE3a MIPUPOTHOTO U CHHTETUYECKOTO KaydyKa
PE3UHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOEHH S, TOMOJIOTUYECKUM psill. ATIETHUIICH: COCTaB,
XUMHYECKOe CTPOCHHE, (PU3NUECKHE U XUMUYECKIE CBOMCTBA (peakluy THIPUPOBAHUS,
raJIOTeHUPOBAHUS, THIpATAIlUU TOPEHUS ), TOTyUYEHUE U IPUMEHEHUE (MCTOUHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHHM JIJIsl CBAPKH U PE3KU METAJJIOB)

ApomaTuyeckue yrieBoaopoabl (apeHsl). beHs3on u Toiayol: cocTas, cTpoeHue, pusnyeckue u
XUMHYECKHE CBOICTBA (peaKMy TaJOreHUPOBaHUS U HUTPOBAHMUS ), TOJyUEHHE U TPUMEHEHHE.
TokcHYHOCTH apeHOB (BIHMsIHUE O€H30J1a Ha OPraHu3M YesoBeka). ['eHeTnueckas CBsi3b MEXIY
YIJIEBOAOPOAAMH, IPUHAUIEKALMMH K PA3JINYHBIM KJIACCAM.

[TpupoaHbIe HCTOUHUKH YTIeBO10poAOB. [IpuponHblii ra3 u nonyrHele HeTsIHBIE Ta3bl. HepTh
u e€ npoucxoxaenue. CriocoOs! nepepaboTku He()TH: MePEerOHKa, KPEKHHT (TEPMUYECKUH,
KaTtajauThuieckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B

OK 01
OK 02
OK 04

IIK 1.2.
IIK 2.2.
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MIPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepaboTku

Tema 4.2.
DOU3NKO-XUMHYECKHE
CBOIMCTBa
YIJIEBOAOPOJOB

Conep:kanue y4eOHOT0 MaTepHuaJia

JlabopaTopHble 3aHATHS

JlaGopaTtopnas pabota Ne§ «CBoiCTBa yrieBOAOPOIOBY.

TpuBuanbHas U MEXIyHApOAHASI HOMEHKJIATypa, XMMHUYECKUE CBOMCTBA, CIOCOOBI MOTyYEHUS
yIIeBO10poA0B. MoenupoBaHie MOJIEKYJI U XUMHUYECKHUX IIPEBPAIICHUN YTIeBOI0POI0B (Ha
npuMepe 3TaHa, TUJICHA, alleTUJICHA U p.) U raJoreHOnporu3BOAHbIX. KauecTBeHHbIE peakiuu
YIJIIEBOIOPOAOB PA3IMUHBIX KJIacCOB (0OeciBeurBaHe OPOMHOI WU 0JHOM BOJBI, pacTBOpa
nepMaHraHaTa Kajius, B3aMMOJICHCTBHE alleTUIIeHA C aMMHadyHBbIM pacTBOPOM OKCHJA cepedpa
(1)), kauecTBeHHOE OOHAPYKEHHE YTIEPOaa U BOJAOPOJA B OPraHUYECKUX BEIIECTBAX.
[Tomryuenue 3TUIICHA U3 3TAHOJIA B JTA0OPATOPUHU U H3yUEHHE ero (PH3UIECKIX U XUMHUICCKUX
cBoicTB. CocTaBlieHHE peaklMil MPUCOEAMHEHUS U OKUCIIEHUS HAa IpUMepe dTuieHa. Pemienue
pacyeTHBIX 3aJa4 ¢ UCMOJIb30BaHUEM INIOTHOCTH ra30B IO BOAOPOY U BO3IYXY

OK 02
OK 04

KonTpoasHas padora 3

IIpakTH4yeckue 3aHATHS
Teopust cTpoeHHsI OpraHMYECKUX COETUHEHUH. YTieBoaopoas! (1o pasaenam 3 u 4)

Pasznea S. Kuciaopomoconepxxamme opranHnyecKkie coeIuHeHus

14

Tema 5.1.
Crnuptsl. Oenon

Coaep:xanue yueOHOro MaTepHaJia

[IpenenbHbIE OTHOATOMHBIE COIUPTHI (METAHOJ M 3TAHOJI): CTPOEHHE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA (PEAaKIMU C AKTUBHBIMU METaJIaMU, FaJIOTeHOBOIOPOJIaMH, TOPEHUE),
npuMeHeHre. BonopoaHsle cBs3U MeX 1y MoJeKyslaMu cnupToB. dusnonaornueckoe aecTerue
METaHOoJIa U ATaHOJIa Ha OpraHU3M 4€JIOBEKa.

MHoOroaToMHbI€ CIIUPTHI (ITUIEHIJIMKOIb U TIIULEPUH): CTPOCHUE, GPU3NYECKUE U XUMUYECKHE
CBOICTBa (B3aMMOJEMCTBHE CO IIETOYHBIMU METAIIJIAMH, KAUECTBEHHAS pEAKIIMsl Ha
MHOT0aTOMHBIE CIUPTHI). PUZNOIIOTUYECKOE JEHCTBUE HA OpraHu3M uenoBeka. [Ipumenenue
[JIALIEPUHA U STHJICHTJINKOJIS.

®enoi. CTpoeHne MOJIEKYIbI, PU3NUECKHEe U XUMUYECKHUE CBOMCTBA (peHos1a. TOKCHIHOCTH
deHona, ero hu3MoONIOrNYECKOe NeHCTBUE Ha OpraHu3M desoBeka. [Ilpumenenue genona

OK 01
OK 07

Tema 5.2.
Anbaeruisl.
KapOoHOBBIE KUCTOTHI.
CrnoxHble 3(upbl

Conep:kaHue y4eGHOr0 MaTepuasa

Anbaeruipl ¥ KeTOHHI ((hopManbAeTu]I, alleTalbIeT I, alleTOH): CTPOCHUE, PUINIECKUE U
XUMHUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHHS M BOCCTAHOBIICHHUSI, KAYECTBEHHBIC PEAKIIHH ),
MOJIy4YeHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04
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OnHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI (MypaBbHHASI U YKCYCHAS KMCIIOTHI):
cTpoeHue, (hU3NIecKne U XUMUYECKHE CBOMCTBA (0OIIHME CBOMCTBA KUCIIOT, PEaKIus
sTepudukalmm), noaydyeHue u npumenenune. CreapuHoBasi U OJICMHOBAS KMCIOTHI KaK
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. MbIjIa KaK COJM BBICHINX KAPOOHOBBIX KUCIIOT,
UX MOIOIIee JIeHCTBUE.

CrnoxHnble 3(hUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cinoxHbix 3¢pupos. XKupsl.

['unponus xupos. [Ipumenenue xupoB. bruosornyeckas posb KUPOB

Tema 5.3.
VYriieBoabl

Coaep:xanue yueOHOTro MaTepHaJia

YrneBoabl: cocTaB, KiacCU(pUKaIus yriieBoJoB (MOHO-, IU- U MOJMcaxapusl). [ mroko3a —
NPOCTEUIINK MOHOCAaXapH/I: 0COOCHHOCTH CTPOSHHS MOJIEKYJIbI, PU3UUIECKUE U XUMHUYECKHE
CBOICTBa ITIOKO3bI (B3auMo/eiicTBue ¢ ruapokcuaom menu (1), okuciaenrne aMMuadyHbIM
pacTBopoM okcunaa cepedpa (1), BocctaHOBIIEHHE, OPOIKEHUE TITFOKO3bI), HAXOXKICHHUE B
npUpoJie, IPUMEHEHUE TITF0K03bI, OMOJIOTHYECKas POJIb B KU3HEACATSILHOCTH OpraHu3Ma
yenoBeka. orocunTe3. pyKTo3a Kak U30MeEp TIIFOKO3BI.

Jucaxapunabl: caxaposa, MajibTo3a. BoccranapnuBaroiue 1 HeBOCCTaHABIIMBAOIIINE
Aucaxapuabl. FI/IZIpOJII/I?; AucaxapuaoB. HaXO)KILGHI/Ie B IpUpoaAC U MIPUMCHCHUC.
[Tonucaxapuasl: KpaxMail, TIIMKOTEH U 11eJUTi0103a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmaiia,
TIMKOTEHA U LEeJUTI0N03bl. DU3nueckre CBOMCTBA Kpaxmaia U UEJUTHI03bl. XUMUYECKHE
CBOMCTBA KpaxMaja: THIPOJIU3, KAYECTBEHHAs PeaklMs C HOJOM. XMMHUYECKHUE CBOMCTBA
[EJUTIOJIO3BI: TUAPOIN3, TOJIy4eHHe 3(PUpoB 1euTto036l. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
KHCJIOPOJIOCOIepKAIINX
OpraHNnYeCcKux
COCIMHEHU N

Conep:xxanue yueOHOro MaTepuaJia

10

HpaKTuqecm[e 3aHATHSA

[TpakTnyeckas padora Nel0. «HoMeHKIaTypa KUCIOPOI0COAEPKAIINUX OPraHUYECKUX
COCTUHEHUINY.

TpuBuanbHas 1 MeXIyHapOoAHass HOMEHKJIATypa, XUMHUUECKHE CBOICTBA, CIIOCOOBI MOTY4YEHUS
CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, albAEeTUA0B U KeTOHOB. CocTaBieHNe
CXeM peakiuil (B TOM YKCIIe MO NPESIOKEHHBIM 1IeTTOYKaM MPEBPALCHUH ), XapaKTepU3YIOIUX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOIEPIKALIUX OPraHNUYEeCKUX COSTMHEHHH

[Tpaktuyeckas padora Nell. «Xumuyeckue u puU3NUECKue CBONCTBA KUCIOPOA0COICPIKALIIX
OpPraHUYECKUX COCIUHEHUS.
[TpoBenenue, HabIIOACHUE U ONMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB,

10

OK 01
OK 02
OK 04
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KaueCTBCHHBIC PEAKIMU OJTHOATOMHBIX CIIUPTOB (OKUCIeHUE TaHoa okcuaoM meau (11)),
MHOI0aTOMHBIX CIIMPTOB (B3aUMOJeCTBUE MMLiepuHa ¢ ruapokcuaoM meau (1)), anpaernnos
(oxucIIeHHe aMMHUaYHbBIM pacTBopoM okcuja cepeopa(l) u ruapoxcumom meau (1),
B3aMMOJIEICTBHE Kpaxmalla ¢ HOJJOM), U3yUYEHUE CBOWCTB PACTBOPA YKCYCHON KHUCIIOTHI.
[TpakTyeckoe NpuMEeHEeHUe STHICHIIMKOIIS, TulepuHa, ¢peHona. [lpumenenne
dopmanbaernia, aneTanbAerh1a, YKCyCHOM KHCIOTHL. Pemenne sKkcrepuMeHTalbHbIX 33134 110
U3YYEHHIO (PU3MKO-XMMUYECKUX CBOMCTB KMCIOPOAOCOACPKAIIMX OPIraHUYECKUX COeTMHEHUI

Pa3zzien 6. A3oToconepikamue OpraHn4ecKue CoeTHHeHUs

Tema 6.1.
AMUHBI.
AMWHOKHCIIOTHI.
benku

Coaep:xanue yueOHOT0 MaTepHaJia

AMUHBI: METWJIAMUH — IPOCTEHIIINI MPEICTaBUTEIh aMUHOB: COCTaB, XUMHYECKOE CTPOCHUE,
bu3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE.

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHu4ecKue coenuHeHns. Ou3ndyeckrue 1 XUMUIECKHe
CBOMCTBAa aMMHOKHCJIOT (Ha MpuMepe IniuHa). bruomornueckoe 3HaueHe aMUHOKHUCIIOT.
Ilentunel.

benku xak npupoanbie noauMepsl. [lepBuunas, BTOpUYHAs U TPETUYHAS CTPYKTYypa OEIKOB.
XVMHYECKUE CBOWCTBA OEIKOB: THAPOIIN3, JCHATYypallis, KaYeCTBEHHbIE pEaKIIMK Ha OeTKU

HpaKTuqecm[e 3aHATHSA

[Tpaktnyeckas padora Nel2. «CBoiicTBa a30TOCOAEPIKAIIMX OPraHUUECKUX COSAMHEHUI.
duznyeckue 1 XUMUYECKHE CBONCTBA AMUHOB (pEaKlMM € KUCIOTaMHU U TOPEHUsl) U
aMHHOKUCIIOT (Ha nmpuMepe riauiuaa). Habmonenue u onrcanue 1eMOHCTPAIMOHHBIX OMBITOB:
JieHaTypalysi OEJKOB PU HarpeBaHUU, IBETHbHIE pEaKUu OEJIKOB

OK 01
OK 02
OK 04

Paspnen 7. BeICOKOMOJIEKYISPHbIE COCAUHEHUSA

Tema 7.1.
IInacTmaccsl.
Kayuyxu. Bonokna

Conep:xanue yueOHOTo MaTepuaJia

(o]

HpaKTuqecm[e 3aHATHSA

[Tpaktnyeckas padora Nel3. «CuHTe3, aHanu3 U KIacCU(PUKAIUS BHICOKOMOJIEKYIISPHBIX
COECTUHEHUI)

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI: MOHOMED, MTOJINMED,
CTPYKTYpPHOE 3B€HO, CTETIeHb MOJIMMEPU3aLIUH, CPEIHSSI MOJIeKYIsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.
O3zHakomMieHHne ¢ 00pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayYyKOB:
IUIaCTMACCHI (TIOJIMATHIIEH, TOJTUIPONUIICH, TOTUBUHUIXJIOPU, OTUCTUPOIT); HATYPAIbHBIA U
CHUHTETHYECKHEe KayudyKu (OyTalueHOBBIN, XJIOPONPEHOBBIA U N30NPEHOBBIN); BOJIOKHA

OK 01
OK 02
OK 04

IIK 1.2.
K 2.2.
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(HaTypasibHBIC (XJIOMOK, IIEPCTh, MENK), HCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCK03a),
CUHTETHYECKHE (KAaIPOH ¥ JIABCAH)

[TpakTnueckas padota Nel4. «I'eHeTnueckas CBA3b MEXAY KJIaCCaMH OPTaHHUYECKHUX
COCIMHEHUI».
Pemenue nenouek npeBpaiieHuil Ha FeHETUYECKYIO CBSA3b MEXKIY KJlacCaMH OPraHU4YeCKIX

COCIMHEHUH C COCTABIICHUEM HAa3BaHUM OPTaHUYECKUX COCAMHEHUH 110 TPUBUAIBLHON WIH 2

MEXIYHAPOJAHOU CUCTEMAaTUYECKOW HOMEHKIIaType. Pellienne pacueTHbIX 3a1a4 110

YpaBHEHUSM PEAKIIMI C yJaCTHEM OPraHMYECKUX BEIICCTB
Konrpoabnast padora 4 |[Ipaktudeckoe 3ansrue: CTpyKTypa M CBOWCTBAa OPraHMYECKUX BelIecTB (10 pasjenam 5-7) 2
| IIpodeccnonajibHO OpEeHTHPOBAHHOE COJIePKaHUE (COoepPKAHUE MPUKIIATHOTO MOTYJIs1) 48
Paznen 8. Xumusi B GbITY H IIPOM3BOACTBEHHOI 1eSITeIbHOCTH Y€JI0BEKA 12 OK 01
Tema 8.1. Coaep:xxanue yue0HOro MaTepHaJia 6 OK 02
Oprannyeckue BemecTBa | [IpaBuia S3K0JIOTHYECKH 1e/IeCO00Pa3HOTo MOBEACHHUS B OBITY U TPYIOBOM JAEATEIBHOCTH 110 OK 04
B JKM3HEICSITEIbHOCTH cneruaabHocT 31.02.01 JledeOHOE €710 B IENISIX COXPAHEHHS CBOETO 3/I0POBbS U OK 07
YeJI0BeKa. OKpY>KaloIlen MPUPOIHOM Cpe/ibl, ONACHOCTh BO3/ICHCTBUSI HA )KUBBIC OPTaHU3MBI TIK' 1.2.
[IpouzBoacTBo u OpPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB (YTIE€BOAOPOAbI, CIIUPTHI, (DEHOIIBI, MK 2.2.
MIPUMEHEHNE XJIOpPOPTraHUYECKHE TPOU3BOAHBIC, aTbJACTUIBI U JIP.), TOKA3aTeNb MPEAETHHO TOMYyCTUMON
OpPraHUYECKUX BEUIECTB | KOHUEHTPALMHU U €r0 UCIOJIb30BaHUE. 4
B NMPOMBIIIJIEHHOCTH buooprannueckue coequnenus. [I[pumMenenne u Guosioruueckast pojb yrieBoaoB. OKUCICHUE

YTIEBOJIOB — UCTOYHUK SHEPTHH >KUBBIX Oprannu3mMoB. O0iacTu MpUMEHEHUs aMUHOKHCIIOT.

[IpeBparnienust 6enKoB MUK B opranu3Me. buonornueckue Gpynkiuu 6enkos. buonornueckue

GbyHKIUY kUpoB. Ponb opraHndeckoit XMMHUY B PEIIEHUH MpoOieM MUIeBOi 0€30MacHOCTH.

HyxnennoBbie KucnoTsl: coctaB u cTpoenue. CtpoeHue HykieoTu10B. CocTaB HYKJIEHHOBBIX

kucnot (JIHK, PHK). Ponb HykIeMHOBBIX KHCIIOT B KU3HEESATEIILHOCTH OPTaHU3MOB

IIpakTHYeckne 3aHATUS

[Tpaktrueckas padota Nel5. «[Ipon3BoACTBO ¥ MPUMEHEHHE OPTAHNYECKUX BEIIECTB B

cnernuansaocT 31.02.01 JleuebHoe neno».

[Tpon3BoacTBO MeTaHoMa, IepepadoTka HedTh. [loMMAITUIIEH KaK KPYITHOTOHHAKHBIN MPOAYKT 2

XUMHUYECKOT0 Mpou3BojicTBa. [Ipumenenue stunena. [I[pon3BocTBO U IpUMEHEHUE KaydyKa U
pe3unbl. CHHTETHYECKHE H HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBA. [IpakTnyeckoe
KUCIIOJIb30BaHKE BOJIOKOH B cneruaibHocTd 31.02.01 JleueOHoe neno. CHHTETUYECKUE TUIEHKU:
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U30JIALUS JUIs1 TPOBOJIOB, MEMOpaHBbI JUIsl ONPECHEHUS BOJIbl, 3aIlIUTHBIC TUICHKH JUIS
aBTOMOOWIIEH, TUIACTBIPU, XUPYPrudeckue noBa3ku. HoBble TEXHOIOTMU AaabHENIIEro
COBEPUICHCTBOBAHHUS TOJIMMEPHBIX MATEPHAIIOB

Tema 8.2.

XuMmudeckue
TEXHOJIOTHHI

B IOBCETHEBHOU

1 Ipo(hecCUOHATIbHOM
JeITEIbHOCTH YeJIoBEKA

Conep:kanue y4eOHOT0 MaTepuaJia

Ponp xumun B 00ecTieueHUH 3KOJIOTHIECKOM, YHEPTETUYECKON U MUIIICBOW O€30MacHOCTH,
Pa3BUTUHU MEAUIIMHBI, CO3/IaHUN HOBBIX MaTtepuajoB B criennaabHocTu 31.02.01 JleueOHoe
JIEJI0, HOBBIX NCTOYHUKOB YHEPTHH (ATbTePHATHBHBIC UICTOYHUKY dHEprun). [loHsTHE O
HAyYHBIX METOJaX MO3HAHMS BEIIECTB U XUMUYECKuX peakiuil. [IpeacraBnenust o6 oOmmx
HAyYHBIX MPUHIUTIAX TPOMBIIIJICHHOTO MOJIYICHHUS BAXKHEHININX BEIIECTB (Ha MpUMeEpax
MIPOM3BOJICTBA aMMHaKa, CEPHON KUCIOThI, METAHOJIA).

YenoBek B MUPE BEIIECTB, MATEPUATIOB M XMMHUYECKUX PEAKIUI: XMMUS U 3]J0POBbE YEIOBEKA!
npaBuiia 6€30MMaCHOTO MCIIOIH30BAHMS JICKAPCTBECHHBIX MPENapaToOB, OBITOBOW XUMUU B
[IOBCEIHEBHOM xM3HHU B crienuanbHocTy 31.02.01 JleueOHoe neno. beitoBasg xumuyeckas
IrPaMOTHOCTh

IIpakTH4yeckue 3aHATHS

[TpakTuueckas padota Nel6. «[IpuMeHeHHE XUMHUYECKHX BEIICCTB M TEXHOJIOTHI B
cnenuanpHoct 31.02.01 JleuebHoe aemaox.

Pemenune keiic-3a1a4 1o TemMam: MUIIEBbIe TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHMUSI,
Ba)KHefIHIHe CTpOI/ITGJ'II)HBIG nu KOHCTPYKIII/IOHHBIG MaTepI/IaJ'II)I, CGJ'II)CKOXO3$II\/'ICTBGHHO€
MIPOU3BOJICTBO, KPACKH, CTEKIIO, KEpaMHUKa, MaTepUabl I ANEKTPOHUKH, HAHOMATEepUAIbI,
TEKCTHUJIBHBIC BOJIOKHA, HCTOYHHUKH 3H€pFI/II/I, OpFaHI/I‘ICCKI/Ie nu MI/IHepaJ'[BHBIG YI[O6p€HI/I${,
JIEKapCTBEHHBIE U KOCMETHYECKHE MpenaparThl, ObITOBAs XUMHUSI, MATEPUAJIbl U3 UCKYCCTBEHHBIX
U CHMHTCTHUUYCCKHUX BOJIOKOH.

3amuTa: [IpencraBnenue pe3yabTaToB pelieHus kKeic-3a1ad B GopMe MUHU-I0KIAAa
(TomyckaeTcs UCNOJb30BaHUE TPaPUICCKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
IIK 2.2.

Pa3nea 9. UcciienoBanne 1 XuMHYeCKHIl aHAJIN3 00beKTOB Onocdepbl M TeXHOCPEpPbI

Pa3znen 9.1. UccaenoBan

e M XMMHYEeCKHIl aHAIu3 00beKTOB Ouochepsl

36

Tema 9.1.1.

OcHOBBI J1abopaTOpHOI
MPAKTUKH B
po¢eCCUOHATBHBIX

Conep:xanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlabopaTtopnast padota Ne9.1.1 «OcHOBHI Ta0OPATOPHOI MPAKTUKI.
JlaboparopHas nmocya U XuMH4eckrne peakTuBbl. OCHOBHBIE JJA0OPATOPHBIE OMEPAIUH.

OK 01
IK 1.2.
IIK 2.2.
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nmabopaTopusix

JlabopaTopHoe obopynoBanue. TexHuka 6€30MaCHOCTH | MpaBuiia paboThI (ITOBECHNS) B
naboparopuu 1o crenuanbHocTu 31.02.01 JleweGHoe nerno.

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padora Nel7.1.1 «DkcnepuMeHTaIbHAsS XUMUS: PaCYeThl, aHAIU3 JaHHBIX U
MIPE/ICTABJICHUE PE3YIbTATOBY.

BrinonHeHne TUITOBBIX PacyeTOB MO TEMATUKE HKCIIEPUMEHTa (BBIXOJI IPOAYKTA PEaKIINH,
Macca HaBecKH, 00beM pactBopuTels). O0paboTKa JaHHBIX, aHAJIU3 U OIICHKA HX
JIOCTOBEPHOCTH (BBIYHUCIICHUE CPEIHETO 3HAUCHUS IKCIIEPUMEHTAIbHBIX TaHHBIX,
norpemHoctn). [Ipeacrapienue pe3ynbTaToB IKCIIEPUMEHTA B pa3IndHoON (opMme (Tadnwmia,
rpaduk, OT4eT, JOKJIad, pe3eHTanus) rno cnenuaibHocta 31.02.01 JleweOHoe merno.

Tema 9.1.2.
XUMHUYECKUN aHAIIN3
po0 BOJIBI

Conep:xanue yueOHOro MaTepuaJia

Knaccugukarus npo6 Bozbl 10 BUAY U HA3HAUEHHIO, HCXO/S U3 €€ XMMUYECKOI'0 COCTAaBA.
OpraHosienTHYECKHE CBOMCTBA (3amax, IpO3pauHOCTb, LIBETHOCTb, MyTHOCTb) BOIbI.
KucnorHocTs u menoyHocts Bojbl. pH cpeabl 1 MeTobl ee onpeaenenus. JKecTkocTb BOJIbI U
MeTo/Ibl ee onpeaeneHus. CylHOCTh MET0/1a TATPOBAHUSI.

Bupl sxecTKOCTH BOJIbI (BpEMEHHAs M MOCTOsIHHASA ). JKeCTKOCTh BO/Ibl KaK IPUYMHA BBINAJACHUS
0CaJIKOB WJIM 00pa30BaHUsl COJIEOTIOKEHUI, UMEIOIUX MECTO B OBITY M Ha IPOU3BO/ICTBE.
Cocras coseil, BBI3bIBAIOLINX KECTKOCTb BOJBI. XUMHUYECKUE IIPOLECCHI, YCTPAHAIOIINE
JKECTKOCTb BOJbl. Y paBHEHUSI XUMHUECKUX PEaKLIU, WITIOCTPUPYIOIINX MPOLIECCHI,
NPOMCXOAIINE IPU YCTPAHEHUH J)KECTKOCTU. Y CTpaHEeHHE BPEMEHHOMN )KeCTKOCTU ObITOBBIMU U
XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHEHUs TOCTOSSHHOM KECTKOCTH B CIIELUATbHOCTH
31.02.01 Jleue6Hoe nemno.

IIpakTH4eckne 3aHATHA

[Tpaktrdeckas padora Nel7.1.2 «Konnenrpamnus pactBopos B crienansHocTi 31.02.01
JleueOHOE n1EMOY.

Crioco0bI BeIpaXeHHST KOHIICHTPAIIMU PACTBOPOB: MAacCOBast JI0JIsl pACTBOPEHHOTO BEIIECTBA,
MOJISIpHAs ¥ MOJIsUTbHAs KOHIIEHTpaluu. TUTp pacTBopa. Pemenne npakTuko-
OPUEHTHPOBAHHBIX TEOPETUIECKUX 3a/IaHUI HA pacueT KOHIIEHTPAIMHA 3arps3HSIONINX BEIIECTB
U MX CpaBHEHHME C MpeJIeNIbHO JormycTuMbIMU KoHUeHTpausvu (I1JIK) no cnennansHocTn
31.02.01 JleuebHoe neno

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 07

IIK 1.2.
IIK 2.2.
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JlaGopaTtopHnas padora Ne9.1.2 «MccnenoBaHue XMMHUYECKOTO COCTaBa MpoO BOJIBI».
JlabGopartopnast pabora:

1. JJTabopaTopnas padora Ne9.1.2.1 «OurcTka BOABI OT 3arpsi3HeHUI». icrob30BaHne METOI0B
(GuIbTpOBaHMS U a1COPOLIMU TSl OT/AEICHUS 3arpsA3HEHHI B UCCenyeMoil mpobe Boabl. Bribop
METO/Ia OYMCTKHU B 3aBUCUMOCTH OT BHJ1a 3arpsi3HeHus. CpaBHeHHE 3((GEKTUBHOCTH Pa3INUHbIX
METO0B OYHCTKH BOJIBI B Pa3HBIX YCIOBUAX 110 crienmanbHocTy 31.02.01 JIeuebnoe neno (B
nabopaTtopuu, B JOMAIIHUX U MOJEBBIX YCIOBUAX).

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb
Ka4yeCTBa MPOAYKTOB
MUTaHUSA

Conep:xanue yueOHOro MaTepuaJia

KauecTBeHHBIN XHUMHUECKUN COCTAB MPOIYKTOB NMUTaHUs. BemecTa, Gpanbcudumupyromue
MPOJIYKThI MUTaHUs, U BELIECTBA, 3arPA3HAIOIINE NPOAYKTHI UTaHus. OnpeaeneHue
3arpsA3HSAOLIMX XUMHUYECKUX BEIIECTB B MPOAYKTaX MUTAHMS, ONPEACIICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE€ MPOAYKTOB IMUTAHUS.

IIpakTH4yeckue 3aHATHSA

[TpakTuueckas pabora Nel7.1.3 «Opranuueckre 1 HEOpraHU4ecKue BEeIleCTBa, BXOASIINE B
COCTaB MIPOYKTOB IMUTAHUSY.

Omnpenenenue coctaa 0Jr0/1 Ha COJIEp>KaHUE MAKPO U MHUKPOIJIEMEHTOB. M3yueHue
IpeUI0KEHHBIX MpenoiaBaTesieM 0J1t0/1 Ha MPEeIMET XUMUYECKOT0 COCTaBa, ONPEIeIeHNE
J10J1e# OT CYyTOYHONH HOPMBI MAaKpO U MUKPOXJIEMEHTOB B yKa3aHHOM OJIroie.

Pemenune npakTuko-opueHTHPOBAHHBIX 3a/1a4 1o cnenuanbHoctu 31.02.01 JleyebHoe nerno.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota Ne9.1.3 «ccnenoBaHne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHUSY.
JlaGopaTopHas paboTa Ha BBHIOOP:

1. JTaboparopHas padota Ne9.1.3.1 «OGHapy>keHHe HUTPATOB B IPOAYKTAX MUTAHUI.
HccnenoBanue MaTepuaaoB MOIYKOIMUYECTBEHHBIM METOJIOM OIPEIETICHUsI HUTPATOB C
UCIOJIb30BaHUEM JU(PEHUTIaMHUHA (KOPHEIUIOAbI OBOLIEH, JTUCThS M KOUEPhIKKA KAIyCThl,
106! (PPYKTOB). AHATIU3 YPOBHS 3arpsA3HEHUS] HUTPAaTaMU 110 MHTEHCUBHOCTH OKpAIllMBaHUS
IIPOJAYKTOB PEAKIMH.

OK 01
OK 02
OK 07

IIK 1.2.
IIK 2.2.

Tema 9.1.4.
XUMHUYECKUN aHAIIN3
po0 MOYBHI

Conep:kanue y4e0OHOIro MaTepuaa

Knaccmbnxaum[ Imo4YB IO BHAY W HA3HAYCHUIO, HCXOOA W3 XHUMHUYCCKOro COCTaBa.

OK 01
OK 02
OK 07
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Wnentudukanyst npoObl MOYBBI IO €€ XMMHMUYECKOMY COCTaBY, ONKCAaHHE BO3MOXKHOCTEH ee
npuMeHeHus. TpeOoBaHUS K KadecTBY IIOYBBI DAa3MUYHOrO HasHaueHus. OmnucaHue
0COOEHHOCTEH MCIOIb30BaHUS 110YB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YIy4IIEHHUs KauyecTBa
IIOYB B 3aBUCUMOCTH OT Ha3HAYEHUS.

OO6nacTy UCTOIBb30BaHUS OPraHUYECKUX YA0OPEHHH B 3aBUCUMOCTH OT KaYECTBEHHOI'O

cocraBa. Onucanue opraHM4eCKUX yJOOpEeHUH U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa
IIOYBBI U €€ PA3HOBUIHOCTH

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Nel7.1.4. «CocTaB, Ha3HaUEHUE U IPUMEHEHNE MUHEPATIHHBIX
yInoOpeHuiny.

Ob6nactu Ha3HaueHUs (IPUMEHEHHUs) OYBbI, HCXO/s U3 KAYECTBEHHOI'O U KOJIMUYECTBEHHOTO
cocTaBa. AHaJIM3 HOPMATUBHOM JOKYMEHTALUU. POJib HEOpraHMUEeCKrX BEIECTB B KAUECTBE
MHUHEpaJIbHBIX YI00peHUH, ymydmuTenei noussl. CocTaB MUHEPAIbHBIX YI0OpEHUN U UX
IIPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa I10YBBI U €€ pa3HOBUIHOCTU. B3anMocBs3b cocraBa
y100peHui 1 UX BJIUSTHHS HA BETE€TaTUBHBIE CBOMCTBA U IIOIOHOUICHHUE PACTEHUI

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast padota Ne9.1.4 «MccnenoBaHue XMMHUYECKOTO COCTaBa MPOO MOUYBBI».
JlaGopatopHasi paboTa Ha BEIOOp:

1. JTabopaTtopHnas pabota Ne9.1.4.1 «O6HapyxeHHUE HEOPTraHUIECKUX TIPUMECEH B TIPOOaxX».
[TpuroroBneHue mpoObl MOUBHI I UCCIEA0BAaHHSI KUCIOTHOCTH/IIEI0YHOCTH, HEOPraHUYECKHX
3arpsizHeHui. OOHapyXeHHe XJIOpU/I- U Cylb(aT-noHOB B Ipole nmouBkl. CocTaBieHne
ypaBHEHMI peakuuii oOHapyxeHus. CpaBHEHHE NOJYYEHHBIX MOKa3aTeneld ¢ HOpMaTUBHBIMU
(cipaBOYHBIMH) 3HAYCHUSIMU.

IIK 1.2.
IIK 2.2.

Tema 9.1.5.
UccnenoBanue 00LEKTOB
ounochepsl

Conep:xanue yueOHOro MaTepuaJa

10

Y4eOHo-Hccae10BaTENbCKUI MPOEKT B 00JIaCTH HccenoBaHus 00beKTOB 6uocdepsl. O030p
TEM y4eOHO-HCCIIeI0BATEIbCKUX MPOEKTOB. AJITOPUTM BBITIOJIHEHHUS TpoekTa. Onpenenenne
poOJIeMbI HCCIIeIOBaHUs. MeTO bl TIOMCKA, aHAIN3a U 00paboTKU HH(OPMAIIHH O IPOSKTE B
pPa3IMYHBIX UCTOYHMKAX 110 crienuanbHocTH 31.02.01 JleweOHoe merno.

[MpakTuyeckue 3aHATHS

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
[K 2.2.
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[TpakTrueckas padora Nel7.1.5. «MccnenoBanue o0beKTOB OMOCHEPHI C y4eTOM
npodecCHOHaIBLHON HANIPaBIEeHHOCTH 110 creraibHocT 31.02.01 JleueOHoe aemox»
O6ocHOBaHME aKTYalIbHOCTH BBIOpaHHOM TeMbl. BrisBiienue npobiemsl uccienoBanus. Beioop
00BEKTOB M METO0B uccienoBanus. [loctanoBka Leneit u 3anau uccienoBanus. OnpeneneHue
poAyKTa uccienoBanus. OnpeaencHue 3TaloB U COCTABIICHUE TJIaHA UCCIIEIOBAHMUS.

3ammTa npoekra: [IpencrasieHne pe3yabTaTOB BBIIOTHEHUS yIeOHO-UCCIEA0BATEIBCKUX
poekToB 110 crenraibHOCcTH 31.02.01 JleueOHOE €10 (BBICTYIUICHHUE C TIPE3CHTAIINECH )

JlaGopaTopHble 3aHATHSA

JlaboparopHuas padota Ne9.1.5 «MccnenoBanue npeyioxKEeHHOT0 00beKTa Ha KUCIIOTHOCTD,

IEJIOYHOCTh, XUMHUUECKHUI COCTaB (3arps3HUTENIN, MAKPO- K MUKPO3JIEMEHTBI ). 4
OO6paboTka pe3ynbraToB HcciaenaoBanus. OIeHKa KauecTBa UCCIEeTyeMOro o0beKTa, HCXOIs U3
pe3yIbTaTOB XMMHUYECKOro aHaim3a 1o crneruanbHoctu 31.02.01 JleuebHoe neno.
IIpomexyTouHas aTTecTALMSA MO JUCHHUILIMHE (DK3aMEH) 18
Bcero 144
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3. YcioBus peajm3aiuu NporpaMmmal 001eo0pa3oBaTebHON JUCIHUILIHHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Jlnist peanu3anuy IporpaMMbl AUCHUIUIMHBL TPEYCMOTPEHBI: Y4eOHBIH KaOMHET XUMHUH U

yueOHasi XuMHUUecKas J1abopaTopusl.

DddeKkTUBHOCTH MPpenoaaBaHus 00eo0pa30BaTEeILHON TUCIUTIIUHBI «XUMUS 3aBUCUT

OT HaJIW4uA COOTBCTCTBYIOLICIO MATCPHAIBHO-TEXHHUYECKOI'O OCHAIICHMA. OTO0 00BICHIETCA

0COOEHHOCTAMU JUCHUILIMHBI, B IIEPBYIO OYCPEIb, eé OKCIICPUMCEHTAJIIBHBIM  XapaKTCPOM,

IIUPOKHUM CIICKTPOM IIPUMCHCHH U HpaKTHqCCKOﬁ 3HAa4YNMOCTBIO.

MarepuanbHO-TEXHHUECKOE oOecrieueHne KabMHeTa XUMUU U XUMHYECKON JabopaTopun

BKJIIOYACT: CIICHUAIIM3UPOBAHHYIO MeOellb U CHCTEMBI XPaHCHUSA, TCXHUICCKHUEC U DJICKTPOHHBIC

cpelcTBa OOydYEHHS, JIEMOHCTPAIMOHHBIC Y4eOHO-HAIIAIHBIC MOCOOUS, JEMOHCTPAIMOHHOE
obopysoBaHue u TPUOOPBI, TAOOPATOPHO-TEXHOIOTUYECKOE OO0OpYyIOBaHUE, JTA00PATOPHYIO

XUMHYECKYIO TIOCYNy, MOJeinn (0ObEMHBIC W TUIOCKHE), HATypajdbHbIE OOBEKTHI (KOJUICKIIUH,

XUMHUYECKHE PEAKTHBBI), 000pyI0BaHKE Ta0OPAHTCKOM.

CrnenuaJn3npoBaHHas MedeIb U CHCTeMbl XPaHEHU S

1 | Cron naGopaTopHBIil 1EMOHCTPAILIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
IIOKPBITHEM, PAKOBUHOMW, ITOJBOJIKOM U OTBEIECHUEM BOJBI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3E€TKaMH, aBTOMaTaMU aBapUMHOI0 OTKJIIOUEHUS TOKA)

2 | Cton 1abopaTOpHBIN JEMOHCTPALIMOHHBIHN ¢ HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKHUM MOKPHITHEM)

3 | Cton yueHnueckuit 1abOpaTOpHBIN, peryIupyeMblil 110 BHICOTE (C 3aILUTHBIM,
XUMOCTOHKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 10 HAPY)KHOMY
Kparo, TIOJIBOJIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON YICHHUSCKU,
perynupyemblii o BbICOTE (MIPUOOPETAETCS TOABKO MPU HAINYUH CIIELUATBHOIO
71a60PaTOPHOTO OCTPOBHOTO CTOJNA) (10 KOAUUECMEY 00YYaouuxcs)

4 | Ctyn yueHUUECKUH (no Koauvecmay o0yuaruuxcs)

5 | OrnerymuTens

6 | Jocka knaccHasi/PenbcoBast cucTeMa ¢ KJIacCHOM M MHTEPAaKTUBHOMN JTIOCKOM
(mporpamMmHOe o0ecrieueHre, IPOeKTop, KPEIJIEHUs] B KOMIUIEKTE)/HHTEPaKTUBHON
MaHeJbIo (MPOrpaMMHOE OOecTieueHUE B KOMILIEKTE)

7 | Crox ¢ siuKaMu 1Sl XpaHEeHUst/TyMOo# (pabouee mecmo npenodasamerst)

8 | Kpecno oduchoe (pabouee mecmo npenooasamers)

9 | Jocka mpobxoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (ycTpoiicTBO) /U1 3aTEeMHEHUS] OKOH

11 | Ika¢ BHITSHKHON MaHOPAMHBII

12 | llkad mis xpaneHus: y4eOHBIX TOCOOHIA

13 | AnTeuka yHuBepcanbHas A OKa3aHUs NePBOM MEAUIIMHCKOW TOMOIIU

TexHun4yeckue cpeacrsa

1 | MHoro¢dyHKIIMOHAIEHOE YCTPOICTBO/IPUHTED

2 | IHTEpaKkTHBHBINA IPOTPaMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIM CTAllMOHAPHBIH
(mporpamMmHOe o0ecrnieueHre, NpoeKTop, KperieHne B koMmiiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOU (ITporpaMMHOE o0ecredeHue, MpoeKTop, KPETUICHHE
B KOMIUJIEKTE )/HHTEPAKTUBHOM MaHENb0 (IpOrpaMMHOE 00ecrieyeHre B KOMILJICKTE)

3 | IlepcoHasibHBINA KOMIIBIOTED € TIepUdepueil/HoyTOyK (JIMIEH3MOHHOE IPOTPaAMMHOE
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oOecrieyeHne, 00pa3oBaTEIbHBIN KOHTEHT U CHCTEMa 3alIUThl OT BPEIOHOCHON
uHopMaluy, MporpaMMHoe odecrieueHue st HudpoBoii 1aboparopuu, ¢
BO3MO>KHOCTBIO OHJIAH-0OIIpOCca)

JIeKTPOHHBbIE CPeICTBA 00yYeHU s

1 | DnekTpoHHbIe cpencTBa 00yueHus/MHTepakTUBHBIE TOocoOus/OHIaliH-KYPCHI (110

pazoenam pabouetl npocpammol)
JleMOHCTpPalMOHHbIE Y4eOHO-HATJISI/IHbIE 10CO0MS

1 | CnoBapu, cipaBOYHUKH, SHIUKIONEAUS (10 XUMUUECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BETUKUX XUMHUKOB

3 | [TocoOus HArISLIHON SKCHO3ULIIAN

4 | Ilepuoguyeckas cucreMa xuMuueckux anemeHToB /.M. Menneneera

Cnenuaau3upoBaHHasi MedesIb U CHCTEMbI XPaHeHHs IJIsl XUMHUYeCKOoi J1abopaTopun

1 | JIabopaTopHBIil OCTPOBHO# CTOJ (IBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM, HAZICTOJIbEM, C TIOJICBETKON M AIEKTPHUECKUMH PO3ETKAMH,
MOJIBOAKOM U OTBEIEHUEM BO/JIbl, U CAHTEXHUKO )

2 | Cryn nabopaTOpHBIH, peryIupyeMblii 10 BBICOTE

3 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTONKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEJCHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUUYECKUMH PO3ETKAMH, aBTOMAaTaMH aBapUIHOTO OTKIIFOUCHHS TOKA)

4 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOHKHUM H
TEPMOCTOUKHUM TTOKPHITHEM )

5 | Crox ¢ suuKamMu ajsi XpaHeHUst/ TyMOOi

6 | Kpecmo oducnHoe

7 | Oraerymurenb

JleMOHCTpalIMOHHOE 000pY/I0BaHMe H MPHOOPHI A1 KaduHeTa u J1adopaTopuu

1 | Becwl anextponusie ¢ USB-nepexoqHukomM

2 | CTonuk moabeMHBIH

3 | Uentpudyra nemoHcTpaionHas

4 | llltaTuB J€MOHCTPALIMOHHBIN

5 | Annapar A IpOBEISHUS] XUMUYECKUX PeaKiuil

6 | Ammapar Kumma

7 | OBauoMeTp

8 | I'openka yHuBepcanbHast

9 | IIpubop Ans WLTFOCTPALIMHU 3aBUCHMOCTH CKOPOCTH XUMHUYECKUX PEAKIIHA OT yCIOBUI
OKPYKarOIEe cpebl

10 | Habop muis 371eKTpoIiH3a IEMOHCTPAIIHOHHBIH

11 | [TpuGop 17151 ONBITOB MO XMMHUU C SIEKTPHUUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | IlpuGop anst OKUCIICHUS CIIUPTA HA/l MEIHBIM KaTaan3aTOPOM

13 | IIpuGop ay1st OTyYeHUS TaTOU0ATKAHOB JIEMOHCTPAITMOHHBIN

14 | IlpuGop anst moy4yeHUs: paCTBOPUMBIX BELIECTB B TBEPAOM BUJIE

15 | YcranoBka g GuiabTpoBaHUs MO BAKyyMOM

16 | [IpuGop 11t onpeaeneHns cocTaBa BO3Iyxa

17 | I'azoaHanM3aTOp KUCIOPOAa U TOKCHUHBIX Ta30B ¢ IIUGPOBOI HHIMKALIUEH TTOKa3aTenen

18 | IIpuGop 1 MILTIOCTPALMN 3aKOHA COXPAHECHUS MACChI BEIICCTB
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19

YcranoBka AJId TICPCTOHKHU BCIICCTB

20 | bapometp-anepous

21 | HaGop s n3ydeHust BOZOPOAHOM SHEPTeTUKU

22 | pH-meTpsl (Oononnumenshoe sapuamunoe 0b6opyoosatie)
JlaGopaTopHO-TeXHOJI0TrHYecKoe 000pyA0BaHKe 1/l KAOUHeTa U JIadopaTopumn

1 | [puGop st mosrydeHHst ralOUI0ATKAHOB U CJIOXKHBIX 3(UPOB J1a00PaTOPHBII

2 | KonbonarpeBarenb

3 | DaekTporuMTKa

4 | bans koMOMHHpPOBaHHAs JJaOOpaTOPHAS

5 | Bechl u1s chlmyyux MaTepuanoB

6 | [Ipubop ans moxydeHus razoB

7 | CnuproBka gabopaTopHas

8 | MarunuTHas mMemaika

9 | Mukpockor U poBoii ¢ pyKOBOACTBOM MOJI30BATENS U MOCOOUEM TSl yHAIIUXCS

10 | HaGop /u1st YUCTKH ONTUKHU

11 | HaGop nocyibl aJisi peakTHBOB

12 | Habop mocybl ¥ IpUHAATICKHOCTEH It pabOThI ¢ MAJIBIMU KOJTMYECTBAMH BEIIECTB

13 | HaGop nmpuHauIe:)KHOCTEH 111 MOHTa)Ka IIPOCTEUIITUX MPUOOPOB 110 XMMHUHU

14 | HaGop mocysl U MpUHAIEKHOCTEN U3 IponuieHa (MUKpoixadbopaTopus)

JlaGopaTopHasi XuMmHYecKasi HOCy/Aa 1Jis1 KaOMHeTa U J1a00paTopuu

1 | KommuiekT ko0 1eMOHCTPAIIHOHHBIX

2 | Habop npoOoK pe3MHOBBIX

3 | Ilepexoa CTEKIISTHHBIN

4 | IIpobupka Bropma

5 | [IpoGupka nByxkojaeHHas

6 | CoenMHHUTENH CTEKIISTHHBIH

7 | 3auM BUHTOBOM

8 | Baxxum Mopa

9 | lInaHr CUIMKOHOBBIN

10 | KommuieKT CTeKISHHOM MoCyAbl Ha nuthdax AeMOHCTPAMOHHBIN

11 | do3upyroiiee yCTpOHUCTBO (MEXaHUIECKOE)

12 | Komrutekt n3nenuii u3 kepaMuku, hapdopa u dasaca

13 | Kommuiekt noxxek happopoBbIx

14 | KomuiekT MepHBIX K0J0 Manoro o0bema

15 | KomruiekT MepHBIX KOJI0

16 | KoMrutekT MEepHBIX [IHJIUHIPOB ILIACTHKOBBIX

17 | KoMIuteKT MEepHBIX [AJIUHIPOB CTEKISTHHBIX

18 | KomIuiekT BOPOHOK CTEKJISTHHBIX

19 | KommieKT mumeTok

20 | KoMIUIEKT cTakaHOB TUIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUTEKT CTakKaHOB XHMHYECKUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB IS B3BEIINBAHUS

23 | KOMIUIEKT CTYNOK ¢ IECTUKaMHU

24 | Habop mmareneit
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25 | Habop nuHIeToB

26 | Habop yamexk [lerpu

27 | TpyOka cTexistHHAs

28 | DxcukaTop

29 | Yamra kpucTaIM3aiiOHHAS

30 | [umisl TUrENbHBIE

31 | Bropetka

32 | IIpobupka

33 | banka 10 pCaKTHUBLI ITOJIUSTUIICHOBAsA

34 | banka noj peakTUBBI CTEKIIIHHAS U3 TEMHOTO CTEKJIa C IPUTEPTOM MPOOKOit

35 | Habop cKIISIHOK JUIsl pacTBOPOB PEaKTHBOB

36 | [Tasiouka crekiisiHHAA

37 | lTaTuB muist mpoOUpoK

38 | KomIuiekT cpecTB i1l MHAWBHIYAIBHOM 3aIIUThI

39 | KomIuiekT TepMOMETpOB

40 | CymmipHast TaHeNb IS TIOCYbI

41 | dunbpTpoBanbHas Oymara/QuiabTpel OyMasKHBIC (QONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mogaesn (00beMHBIE M IUVIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJICKIMU, XHMUYeCKHe
peakTuBbI) 1 KaOuHeTa U J1adopaTopuu

Kommrext MOI[GJ'IGﬁ KPpUCTAJUINYCCKUX PCIICTOK

Mogenb MoneKyIbl Oenka

Hab6op st MmonenupoBaHusi CTPOCHUSI HEOPTAaHUYECKUX BEIIECTB

Ha6op I MOACIMPOBAHUA CTPOCHHA OPraHUYCCKUX BCHICCTB

Ha6op AJIL MOACIIMPOBAHUA CTPOCHH A aTOMOB U MOJICKYII

H8.60p AJIL MOACIIMPOBAHUA DJICKTPOHHOI'O CTPOCHH S aTOMOB

KommiekT komieknu

N OO B|W DN

KommiekT XuMudeckux PCAKTUBOB

Oo6opynoBanue Ja0OPaAHTCKON KAOMHETA XMMHUH

Cron ¢ AuMKamMu Ui XpaHEeHus1/TyMOoi

Kpecno oduchoe

Cton 1a00paTOpHBI MOCUHBIH

CYHII/IJ'II)Hafl MaHeJIb OJId MOCYyAbI

Ikad ans xpaHeHUs: yueOHbIX TOCOOUi

Ikad ans XpaHeHUs] XUMUUYECKUX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHOI MOCYABI/ TIPUOOPOB

[Hkad BBITSAKHON

OO N OO~ W N

JlaGopanTckwuit cTon

[ BN
o

Cryn nabopaTopHBIH, peryIupyeMbIii 10 BHICOTE

-
-

SJICKTpI/I‘ICCKI/II\/'I AKBAAUCTUILIATOD

[EN
N

[xad cymmnbHbIH

[N
w

Pe3uHoBBIE epyaTKH

[N
SN

KommuiexT epiieii 1uist MbIThs 1TaOOpaTOpPHON TOCY b

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl
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Jns peanm3anuy MPOTpaMMbl  AUCHUIUIMHBL OMONMOTEUHBIH (OHJ HMMEeT NedaTHbIE |
AIIEKTPOHHBIC YUCOHUKH.
OcHoBHas1 IMTepaTypa

1. Andwunorenora, WM. B. Xwumusa: y4eOHMK ¥ TPAKTUKYM JUIS CPEIHETO
npodeccuonaibHOro oopazosanus / M. B. Audunorenora, A. B. badkos, B. A.IlonkoB. — 2-¢
u3a., uchp. u nomn. — Mocksa: U3znarensctBo FOpaiit, 2022 — 291 c.

2. tleromuxuna, H. A. O6mas xumus: yaeOnuk maus CIIO / H. A. lleronuxuna, JI.B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2023 — 164 c.

3. Huxonbckuii,A.b.XuMusi:yueOHUK U MPAKTUKYM JJISl CPeIHEro MpodecCHOHAIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ usn.,nepepad. u aomn. — Mocksa:
N3patensctBo FOpaiit, 2022 — 507 c.

4. Xumust: yaeOHUK 1151 cpeHero npodeccruonanbsHoro oopazosanus / FO. A.Jlebenes, I'.
H. ®anees, A. M. I'ony6es, B. H. lllanoBan; mox obmieit pegakuueii I'. H.®aneeBa. — 2-e u3.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2023 —431 c.

JlonoIHUTeIbLHAS JTUTEpPaTypa

1. Xumus. 10 kmace. Yroyonéunsiii yposens : yueOnuk/ B.B. Epemun,H.E. Ky3pmeHnko,
B.U. Tepenun, A.A. po3nos, B.B. JIyaun; nox pen. B.B. Jlynuna. —M.: IIpocsemienue, 2022 —
446, [2] c.: un.

2. Xwumwmsa. 11 xmacc. VYrinyOnénuelii ypoBenb : yueOHux/ B.B. Epemun,H.E.
Ky3bmenko,A.A. JIpo3nos,B.B. Jlynun; noa pen.B.B. Jlynuna. IIpocsemienune, 2022 — 478, [2]
C.: ML

3. Xumus. Yrinyonennsiii ypoenb. 10—11 kmaccer: paboyast mporpamMma K uanu Y MK
B.B. Jlynuna: ygebHo-meToquueckoe nocooue / B.B. Epemun,A.A. Jlpo3nos, 1.B. Epemuna,
3.10. Kepumos. — M.: JIpoda, 2023 — 324, [1] c.

4. Meromuueckoe mnocobue k ydeOnuky B. B. Epemmua, H. E. Kyssmenxo,B.H.
Tepenuna, A. A. [lpo3noBa u np. «Xumus. YriyoneHHsld ypoeHb». 10 kinacc B.B.Epemun,
A.A.lpo3nos, .B.Epemuna. — M.: Ipoda, 2023-339 c. : ni.

5. Meronuueckoe mnocobue k yueOHuky B. B. Epemmna, H. E. Kyspmenxko, A.
A.dpo3noBa u ap. «Xumus. YrayOnaeHHbI ypoBeHb». 11 kmacc / B. B. Epemun, A.A.Jlpo3aos,
N.B. Epemuna, H.B. Bonkoa. — M.: JIpoda,2023 — 423 c. : ui.

6. I'ycena, E. B. Xumus ana CIIO: yueOno-meroanueckoe nocooue / E. B.I'ycesa, M. P.
3uranmmHna, /1. . KynukoBa. — Kazans: KHUTY, 2023 — 168 c. —ISBN 978-5-7882-2792-4.
— Texkcr: osnextponHsii // Jlanp : 3nekTpoHHo-OMOnMoreuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mataobpamenus: 14.10.2023). — Pexum moctyma: s
aBTOPH3. NIOJIb30BATEIICH.

7.Yepnukona, H. 0. Xumus B 1ocTynHOM H3JI0KeHUU: yueOHOe rmocobue amis crno / H.
1O. YepnukoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022 — 316¢. — ISBN 978-5-
8114- 9500-9. — Texkcr: >nexTpoHHbIH // JlaHb: 37MeKTpOHHO-OMOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mataoOpamenusi: 14.10.2022). — Pexum poctyma: amns
aBTOPH3. MTOJIb30BATENCH.

8.1lleBHunipina, JI. B. Xumus: yueonoe nocodue / JI. B. lllepannpina, A. Y. AnapHeB. —
Hosocubupck: HI'TY, 2022 — 92 c¢. — ISBN 978-5-7782-3345-4. —TekcT: 31eKTpOHHBIN //
Jlanb: snexrpoHHO-OMOMMoTeyHas cucremMa. — URL:https://e.lanbook.com/book/118505 (maTa
obpamenus: 14.10.2022). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BATEICH.
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9 baunos, JI. H. Xumus: yueonuk ans CIIO / JI. H. baunos, U. JI. Tlepdunosa,T. B.
CoxonoBa. — 2-e u3n., crep. — Cankrt-IletepOypr: Jlanp, 2023 — 260 c¢. —978-5-8114-7904-
7.—TekcT:3neKTpoHHbIN//J[aHb:31eKTPOHHO-0NOIOTeYyHAS cucTema. — URL:
https://e.lanbook.com/book/167183 (mata obpamienus: 14.10.2023). — Pexum gocrtyma: st
aBTOPU3. II0JI30BATEIICH.

10. T'abpuensn, O. C., JIpicoBa, I'. I'. Xumus: kaura st npenoaaBaTesi: yueo.-MeTo/I.
nocobue. — M. Akanemus, 2023 - 332 c.

11. Yepnukosa H. 0., Memepskosa E. B. PemaeM 3agaun 1o XuMUM caMOCTOSITENIBHO:
yaeOHoe nocobue / H. FO. YUepnukona, E. B. MemepsikoBa — Cankt-Iletepoypr: Jlanp, 2022 —
328 c. 12. Pe3nukoB B. A. COOpHUK ynpa)KHEHUH M 3aJa4 110 OpPraHMYECKON XUMHHU: yueOHOe
nocob6ue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanb, 2022 — 226 c.

13. Kanyctuna A. A., Xampuenko HW. I'., JIuGanor B. B. OOmas u Heopranuyeckas
xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JInbanos — Cankr-IlerepOypr:
Jlann, 2023 — 152 c.

14. Tabpuensa O.C. Xumust: yueb. s ctya. npod. yued. 3asenenuit / O.C.I'abpuensH,
N.I". OctpoymoB. — M., 2023.- 256 c.

15. T'abpuensa O.C. Xumus 1t npodeccuii U CeUaATbHOCTSH TEXHUIECKOTO MPOQHIIs:
yu4eOHUK AJisl CTYH. yupexaeHuii cpen. nmpod. odpazosanus / O.C.I'abpuensn, U.I'. Octpoymos.
— 4-¢ m3n., crep. — M. : U3narensckuii ieHTp«AKagemusi», 2023 — 272 c.

HNuTepHeT-pecypcsl

1. hvsh.ru — Xypnan «Xumus B mIKose».

2. https://postnauka.ru/themes/chemistry — nexkuuu mo xumuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hayuno-monynsipublii MPOEKT «IJEMEHTbl OOJbIION HayKu»((U3HNKa, XUMUS,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O XU3HHU, Hayku o 3emie). HoBocTH Haykw, KHUTH, HAy4HO-
MOMYJSIPHBIE CTAThH, JIEKIWHU, SHIIUKIIOTEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4HO-TIOMYJISPHOTO >KypHasa
«llorenuuany. — pazgen «Xumus».

5. http://gotourl.ru/4785  (http://www.hij.ru/)CaliT HayYHO-TIOMYJISAPHOTO KypHaJIa
«XUMHUSI U KUZHBY.

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpsiTass ~ 3JIEKTpOHHAs
6ubnuoreka xumuueckoro moprana «Chemnet», comepxuT yuyeOHble M HH(OPMAIMOHHBIE
MaTepUabl JJIs IKOJILHUKOB U YIUTEIICH.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCUUIIIMHBI

KoHTpo:b u o11eHKa pe3ynbTaToB OCBOEHUS 00111e00pa3oBaTeIbHON AUCIUTIIMHBI
pacKpbIBAlOTCA Yepe3 TUCIUILUIMHAPHBIC Pe3YNbTaThl, HallpaBJIeHHbIE Ha (HOPMUPOBAHHUE OOIINUX

U Mpo(ecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOTo MaTepHaa.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMMETEHIUs MeponpusTuii
OK 01. Beibupats criocoOsI Tema 1.1-1.7
pelieHus 3a1au Tema 2.1-2.3
npodeccuoHaIbHON Tema 3.1
NEITEIbHOCTHU Tema 4.1
NPUMEHUTEIBHO K pa3inuunbiM | Tema 5.1-5.4 TectupoBanue
KOHTEKCTaM Tema 6.1 VYcerHblii onpoc
Tema 7.1 Pewenne pacu€THbIX 3a1a4
Tema 8.1, 8.2 Habmronenue 3a xomom
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | BrmonHEeHHs NPAKTHKO-
OK 02. cnonb3oBaTh Tema 1.2 OpPUEHTUPOBAHHBIX 3aJaHUN
COBpPEMEHHBIE CPE/ICTBA Tema 1.4-1.7 [IpencraBienue pe3ynbTaToB
MOMCKa, aHaIu3a 1 Tema 2.1,2.2 MPAKTUYECKUX U
uHTepnperanuu nHpopmanuu, | Tema 4.1, 4.2 71a00paTOPHBIX padOT
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 [IpoBeaeHNE XUMHUYECKOTO
TEXHOJIOTHH Il BeiosiHeHus: | Tema 6.1 HKCIEPUMEHTA
3a/1a4 MpoeCcCHOHATIBHON Tema 7.1 Brinonnenue
NEeATEILHOCTH Tema 8.1, 8.2 KOHTPOJIbHBIX
Tema 9.1.2-9.1.5/9.2.2-9.25 | pa6or no
OK 04. Tema 1.7 pazjesiamMm AUCHUTUIMHBI
A¢pdexkTuBHO Tema 2.1, 2.2 Onenka caMOCTOSITENIBHO
B3aHMMOJICCTBOBATH U Tema 4.1, 4.2 BBIIOJIHEHHBIX 3aJaHUN
paboTaTh B KOJJIEKTUBE U Tema 5.2-5.4 3amura y4eOHO-
KOMaH/1e Tema 6.1 HCCIIEA0BATEIBCKOTO
Tema 7.1 MpOeKTa (C y4eToM
Tema 8.1, 8.2 Oymymieit
Tema 9.1.5/9.2.5 npodecCuoHaANTbHON
OK 07. CogeiicTBOBaTh Tema 1.7 JESITEIbHOCTH)
COXPaHEHHUIO OKpYKaroLen Tema 2.3 3amuTa pemieHus Keic-3anaqy
cpensl, pecypcocoepexxenuto, | Tema 5.1 (c yaerom Oymyteit
MPUMEHSTh 3HAHUS 00 Tema 8.1, 8.2 npodeccuoHambHOM
M3MEHEHNH KIMMara, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | neATenbHOCTH)

MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 2P (HEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX

CUTYaIUIX
IIK 1.2. IIco Pa3zgen 8. Tema 8.1-8.2
IIK 2.2. Pasgen 9. Tema 9.1.1-9.1.5

Brinonnenue 3aganuit
MPOMEKYTOYHOM aTTECTANK
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