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1.OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo AucHMILVIMHBI B CTPYKTYpe o0pa3oBarenbHoi nporpammsl CITIO

OOmieoOpa3oBarenbHas  JUCHUIUIMHA  «XUMHS»  SBIAETCS  00S3aTENbHOW  YacThIO
00111€00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ ®I'OC CIIO
no crnenuanbHocTd 23.02.01 Opranuzamnus mepeBO30K M yIpaBlieHWEe Ha TpaHcmopre (1o
BHJIaM).

1.2. I_Ie.]'II/I U NINIAHUPYEMBIE PE3YJIbTATHI OCBOCHUS JUCHUIIINHBI

1.2.1. lleau 1 3aga4u AMCHUILIMHBI

Conepsxkanue mporpammbl 00111€00pa30BaTEIbHON AUCIUIUIMHBI «XUMHUS HaAIPaBICHO
Ha JOCTUKEHHE CIEAYIOIINX HeJIeH:

- (OpMHPOBAHHE CHCTEMbl XHMHYCCKHX 3HAHWHA KaK Ba)KHEWINEH COCTaBIISIOIICH
€CTEeCTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIekKaT KIKOYEBbIE MOHATHUSA,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIITHOCTH JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOpUEn
WX Pa3BUTHUA U CTAHOBJICHUS;

- (hopMHpOBaHKE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/aX MMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsS YMEHH OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XHWMHMUYECKUX SBJICHUW, HMMEIOIIMX MECTO B IMPUPOJAE, B MPAKTHYECKOH H
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHUU U CMOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONIOJICHUEM U
OOBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO O0OpaIieHus ¢
BEILECTBAMH.

Sauatm AUCHHUIIIMHbI?

1)chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMUYECKUX MPOLECCOB U
ABJICHUM B OKPYXKAIOLIEH Cpele, a TAaKK€ UX CBA3b C LIEJIOCTHOM HAYYHOM KapTMHOW MHpa U
JPYTMMH €CTECTBEHHBIMU HayKaMU;

2)pa3BUTh YMEHHUS COCTaBIISTH (POPMYJIbI HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB,
YPaBHEHHMsI XMMHUYECKMX peaKkIUi, OOBSICHATH MX CMBIC], HMHTEPIPETUPOBATh PE3YyJbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3)bopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XMUMHUYECKHX 3KCIIEPUMEHTAIbHBIX
WCCIIEIOBaHUN C coOMoeHreM TpaBui  Oe3omacHOro oOparieHusi ¢ BelmecTBaMu |
J1a00paTOpPHBIM 000PYIOBAHUEM;

4)pa3BUTh yMEHHUS HAXOJWTh, AaHAJU3UPOBATh M HCHOJb30BaTh HHOOPMALIHIO
XMMHUYECKOTO XapakTepa U3 Pa3NUYHbIX MH(OPMAIIMOHHBIX MCTOYHHMKOB, BKIIIOYas y4eOHYIO
JUTEpaTypy, HayyHble MyOIMKAMU U UHTEPHET-PECYPCHI;

5)bopmMupoBaTh yMEHHUS IPOTHO3UPOBATH IOCIEICTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLECCOB, YYUTHIBAsI BO3MOYKHBIE
IKOJIOTMUECKNE U COLMANIbHBIE BO3IECHCTBHUS;

6)popMupoBaTh MOHMMAaHHWE 3HAYUMOCTH JIOCTHKEHUHW XWMHUYECKOW HAyKU W
TEXHOJIOTUH JUIsl pa3BUTHS COLMAIBHOM M TPOM3BOJCTBEHHOH chep ¢ yMEHHEM NpPHUBOAMUTH
MPUMEpPHI UX PUMEHEHHSI B Pa3IUUHbBIX chepax KU3HU.



1.2.2 Ilnanupyemblie pe3ybTaThl 0CBOeHUsI 0011e00pa3oBaTebHON JUcHUILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

Clio
Kon n naumenoBanue [Inanupyemblie pe3ybTaThl OCBOCHUS JUCIIUTUIMHBI
(hopMHUPYEMBIX KOMIIETCHITUI OO6mue JlucuunnmxapHsie
JInyHOCTHBIE Pe3yJIbTAThI JOJIKHBI 0TPAXKATH B YacTH: | JlMcuMIiMHAPHBIE pe3yJIbTaThl AOJIKHBI

OK 01. Beibupatsb criocoOsl
penieHus 3a1a4
npodeCcCHOHAILHON
JESTEIIbHOCTH IPUMEHUTEIHHO
K pa3JIM9HBIM KOHTEKCTaM

MeTtanpeamMeTHbIe
oTpaxkaTh:OBJlajleHNe YHUBEPCAJIbHBIMU Y4eOHBIMU
NO3HABATEJIbHBLIMHU AeHCTBUSIMU:

a) 0a3oBblIe JJOrHYECKHE IeHCTBUS .

TPYAOBOI0 BOCIIUTAHUSA:

FOTOBHOCTb K TPYAY, OCO3HaHHE I[IEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTD K AKTUBHOMN JeSTeIbHOCTH

TEXHOJOTMYECKOM U COUMAIIBHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUILIMUPOBATh, IUIAHUPOBATH W
CaMOCTOSITEJIbHO BBIIIOJIHATH TAKYIO ACSITEIbHOCTD;
HWHTEpEC K pa3InuHbIM cepam nmpodeccuoHaIbHON
JIeSITEILHOCTH.

pe3yabTaTbl JOJIKHBI

CaMOCTOSITENTEHO bopmynHpoBaTh u
aKTyaJIH3UpoBaTh NpPoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABJIMBAaTh  CYIICCTBEHHBIH TPU3HAK WM
OCHOBAHHUA JIA CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/II/I 158
0000IIeHHS;

ONPENeNATh e JIeSTeIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTHIKCHHS,
BBISIBJIATh  3aKOHOMEPHOCTH M IMPOTHBOPCUYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaThb

0TPakKATH:
IMP6 01. chopMHpPOBAHHOCTH TMPEACTABICHUI: O
XMMHYECKOM COCTAaBIISIIOLIEH €CTECTBEHHOHAYYHOU
KApTUHBI MHpA, POJIM XMMHUHM B MO3HAHUU SBJICHHUU
MPUPOIBI, B ((OPMUPOBAHUH MBIIIICHHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHMOHAIBHON TPaMOTHOCTH,
HEOOXOAMMOM JUIsl PEIICHUS MPAKTHYECKUX 3a/1ad U
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrageHMe CUCTEMON XHWMHYECKHUX 3HAHHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATalOIINe TMOHSITHS
(XMMUYECKUI ~ DJIEMEHT,  aToM,  DJEKTPOHHas
obojiouka aroma, s-, p-, d-3eKTpoHHBIE OpOUTAIH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh,  CTENEHb  OKUCIEHUS,
XUMUYECKass CBsI3b, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIN o0BeMm, YIIEPOIHBIN CKEJIeT,
(byHKIMOHANBHAS ~TPYyNIa, paguKall, H30MepHs,
U30MEpbl,  TOMOJOTMYECKHI  psAlN,  TOMOJIOTH,
yIJI€BOJOPOABI, KHCIOPOA- M  a30TCOJEprKallue
COCMHEHMS, OHMOJOTHMYECKH AaKTHUBHBIE BEIIEeCTBa
(yrneBoapbl, XHUpbI, O€NKH), MOHOMEp, IOJUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOIJICKYJIAPHBIC
COCAUHCHUA, KPUCTAJUIMYCCKAasA PCIICTKA, THUIIbL
XUMHNYCCKUX pCaKI_II/Iﬁ (OKI/ICHI/ITCJIBHO -
BOCCTAaHOBHTCIIBHBIC, 9K30-1 SHAOTCPMUYCCKUC,

peaKkiuu MOHHOTO OOMEHa), pacTBOp, JJICKTPOIHTEHI,
HEIJICKTPOJIUTHI, JICKTPOITUTHYECKAST JTUCCOIHAITHS,




— BHOCUTb KOPPEKTUBBEI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJIbTATOB 1LCJIAM, OLCHHBATH
PUCKH HOCJICI[CTBI/Iﬁ JACATCIIBHOCTH.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

— BJIJCTh HaBBIKAMU Y4E€OHO-HCCIICIOBATEIbCKONH H
HpOCKTHOﬁ ACATCIIbHOCTU, HABbIKAMU Pa3pCHICHUSA
npo0Jem;

— BBISBJIATH MMPUIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3UpOBaTh 3ajady, BBIJBUTATh TUIIOTE3Y €€
pelieHus, HAXOJIUTh apryMEHThI TSt
JIOKA3aTeIbCTBA CBOMX YTBEPXKJICHUW, 3a1aBaTh
napamMeTpbl U KPUTEPUU PEIICHUS;

— AQHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA
3aJjaud pe3yJIbTaThl, KPUTUYECKUA OICHHBATH HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBUSIX;

— YMCTb INCPCHOCUTHL 3HAHWA B IMO3HABATCIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH. .

OKHCITUTEND, BOCCTaHOBUTEIIb, CKOpPOCTb
XUMHYECKON peaklMd, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHsS] XMMHUYECKOI'O CTPOCHHUS
opranndeckux BemectB A.M. bytinepoa, Teopus
JJIEKTPOJINTUYECKON JUCCOLMALINM, IEPUOANYECCKUI
3akoH [[.1. MenpeneeBa, 3aK0OH COXpaHEHHUST MAcChl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH,
(hakToNOrMUecKue CBEICHUS O CBOMCTBAX, COCTaBe,
MONMyYeHUH M 0€30MaCHOM  HCIOJb30BaHUU
BAKHEUIIMX HEOPraHWYECKUX M  OpPraHUYEeCKUX
BEIIECTB B OBITY M MPaKTUYECKOW JAEATEIbHOCTU
YEJIOBEKa;

IIP6 03. chopMUPOBAHHOCTH YMEHUH BBISIBIISATH
XapakTepHbIC MPU3HAKA U B3aUMOCBSI3b M3YUYECHHBIX
MOHSITUN, TPUMEHSATH COOTBETCTBYIOIINUE TTOHATHS
IIPU OMMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX
U OpraHMYeCKUX BEUIECTB U UX MpPEBpallleHuil;
BBISIBJISAITh  B3aMMOCBSI3b XUMHUYECKUX 3HAHMM C
MOHSATUSMU u MIPEICTaBICHUSIMHU JIPYTUX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

IIP6 04. chopMupoBaHHOCTh YMEHHI UCIOJIB30BATh
HAaMMEHOBAHMS XUMHUYECKUX COEIMHEHUI
MEXIYHapOAHOIO  COI03a  TEOPETHYECKOH U
NPUKIAOHOM XUMHUU W TPUBUAJIbHBIE Ha3BaHUS
BAKHEHNIINX BEIIECTB (3TUJIEH, alleTHJIEH, TIIUIIEPHH,
(denon, Gopmanbaerul, yKCycHas KHUCIOTa, TJIHIIMH,
yrapHblid ra3, YriaeKUCIbll Ta3, aMMHaK, TrameHas
U3BECTh, HEralleHas W3BECTb, IUTHEBAs COAA H
JPYTHX), COCTABIATH (DOPMYNBI HEOPTaHUYECKUX U
OpraHMYECKUX BEIECTB, YPAaBHEHUS] XHUMHYECKUX
peakuui, OOBICHATH MX CMBICH; TOATBEPKIATh
XapakTEepHble XMMHUYECKHE CBOMCTBAa  BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH M 3alUCIMU




YPaBHEHUN XUMUYECKUX PEAKIUN;

ITP6 05. chopmMupoBaHHOCTh YMEHHI YCTaHABIUBATH
MPUHAIEKHOCTh M3YYEHHBIX HEOPraHMYECKUX U
OpPraHMYECKUX BELIECTB K OIPEAEIICHHBIM KjlaccaM U
rpynnaM COeIUHEHUM, XapaKTepu30BaTh UX COCTaB U

BaKHEHIITIE CBOMCTBA; OIPEIEIISITh BUJIBI
XMMHYECKUX  CBS3eM  (KOBaJieHTHas,  HOHHas,
MeTalandecKas, BOJIOPOJIHAS ), THUIIBI
KPUCTAJUIMYECKHUX peLIeToK BEIIIECTB;

KJIaccu(pUIUPOBATh XMMUYECKHE PEAKIINH;

IIP6 07. chopMHUPOBAHHOCTH YMEHHU IPOBOIWTH
pacyerhl M0 XMMHUYECKHM (hopMysiaM M ypaBHEHUSM
XUMHYECKHX  PEaKIIHid c WCTIOJIb30BaHUEM
(U3NYECKUX BEIIMYMH, XapaKTePH3YIONIMX BEIIECCTBA
C KOJMYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMasnbHBIE  YCJIOBUSI)  Ta30B,  KOJMYECTBA
BEIIICCTBA;, HCIOJIB30BAaTh CHCTEMHBIC XHMHUYCCKUE
3HAaHUS JUIS TPUHATHS PEIICHUH B KOHKPETHBIX
KU3HECHHBIX CHUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU H
UX IPUMEHEHHUEM.

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
ITOMCKA, aHaJIN3a U
WHTEpIpeTaui HHHOpMAITHI
¥ MTHPOPMAIMOHHBIE
TEXHOJIOTHH JIJI BBIIOIHEHUS
3a/1a4 npodeccuoHaIbHON
EeSITENLHOCTHA

JIMYHOCTHDBIE pe3yJbTaThbl JOJZKHBI OTPAYKATL B YaCTH:
IHEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAyKd U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha Janore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOMN
KyJIbTYpbl KaK CpEeICTBa B3aWMOJEUCTBUS MEXKIY
JIOJbMH U NTO3HAHUS MUpA.

JducnumimHapHbie (mMpeaMeTHbIe) pe3yiabTaTbl M
JAOJIKHBI OTPAXKATh:
IIP6 06. BnageHNE OCHOBHBIMH METOJIAMU HAYYHOTO

MO3HAHMUS  BEIIECTB W  XMMHYECKUX  SIBICHUHN
(mabmonenue, HU3MEpeHue, SKCTIEPUMEHT,
MOJIETTUPOBAHUE);

IP6 07. chopMuUpOBaHHOCTH YMEHUW MPOBOIUTH
pacueTsl Mo XMMHYEeCKUM (GopMyiaM U ypaBHEHUSIM
XUMHYECKHIX peaxuit c UCTIOJIb30BaHUEM
(U3MUECKUX BEIMYUH, XapaKTEPU3YIOUINX BEIISCTBA
C KOJIMYECTBEHHOH CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE ~ YCIIOBHUSI)  Ta30B,  KOJMYECTBa
BEIECTBA; HCIIOJI30BATh CHCTEMHBIC XUMHYCCKHE




MeranpeamerHble

pe3yabTaTbl JOJIZKHBI

oTpaxatb:OBJIajleHHe YHHBEPCAJIbHBIMH Y4eOHBIMHU
MO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMU MOJYYEHUs HH(POpMAIMU U3
UCTOYHMKOB PasHbIX THIIOB, CaMOCTOSTEIBHO
OCYLIECTBIATh IIOUCK, aHAJIU3, CUCTEMATU3aLUI0 U
MHTEPIpeTannio HHPOPMAIIUK PA3IUYHBIX BHJIOB U
(bopM npeCcTaBICHMS;

co3/aBaTh TEKCTHl B PA3IUYHBIX (Qopmarax c
y4€TOM Ha3HaueHUs HMHPOpPMALUU U IeJIeBOU

ayqUTOpUH, BHIOWpas  ONTUMAIbHYIO  (GopMy
NPE/ICTAaBICHUS ¥ BU3YaIH3aLlUY;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh

HHq)OpMaLII/II/I, €€ COOTBCTCTBHUC
MOpPaJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM H

BJaJIeTh HAaBbIKAMU pACIIO3HABAHUS U  3aLIUTHI
uHpopmManny, HH(GOpPMALMOHHONW Oe30MmacHOCTH
JUYHOCTH.

3HaHUSl i1 TPUHATUS PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMU U
UX IPUMEHEHUEM;

I1P6 08. chopMHUPOBAHHOCTH, YMEHUH IIJIAHUPOBATH
u BBITIOJIHSTH XUMUYECKUM 9KCIIEPUMEHT
(mpeBpailleHuss ~ OpPraHMYecKUX  BEIIeCTB  IMpHU
HarpeBaHuu, IOJIyYEHUE STUIIEHA U H3YyUEHHUE €ro
CBOMCTB, KAuye€CTBEHHbIE pEAaKIMM Ha allbJETUJIbl,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypaius OelKoB
OpU HarpeBaHWU, I[BETHbIE peakuu OEeJKOB;
NPOBOJIUTHh PEAKIMU HOHHOTO OOMEHa, OINpEenelsiTh
Cpely BOIHBIX PAacCTBOPOB, KAaUE€CTBEHHBIE PEaKLUU
Ha cynbdar-, KapOoHaT- W XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pelaTh JKCIEePUMEHTaJIbHbIC
3amaun o temaMm "Meramnel" u "Hemeramnel") B
COOTBETCTBUM C MpPaBHJIAMU TEXHUKU O€30MacHOCTU
npu oOpallleHuu C BELIeCTBAMU U JIaDOPaTOPHBIM

00opyI0BaHUEM; IIPECTABIATh pe3yJIbTaThl
XUMHAYECKOTO JKCIEpUMEHTa B (opMe 3amlucu
YpaBHEHUN COOTBETCTBYIOIIMX  peakuuid U
¢opMynupoBaTh  BBIBOJBl HAa  OCHOBE  JTHX
pE3yJIbTaTOB;

IIP6 09. chopMUpOBaHHOCTH YMEHHS aHATM3UPOBATh
XUMHUYECKYI0 HHPOPMAIIHIO, TOTYYaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpPEeICTB MaccoBOil MH(pOpMalnU, CeTh
WnTepHeT u apyrue).

OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTHBE U
KOMaH/1e

JIMYHOCTHDBIE pe3yJbTaThbl JOJZKHBI OTPAYKATDL B YaCTH:
IrpaIaHCKOIro BOCIIUTAHUA:

FOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B
MHTEpECcax IPakJIaHCKOro 0OIIeCTBa;

YMEHHME B3aUMOJICHCTBOBaTb C  COLMAIBHBIMU
MHCTUTYTAaMH B COOTBETCTBHH C MX (YHKIUSMH U
HA3HAYCHUEM.

JucuumiimHapHbie (IpeaAMeTHbIe) pe3yabTaThl U
HOJI’KHBI OTPAKATH:

IIP6 08. chopMupOBaHHOCTh YMEHUU IUIAHUPOBATH
u BBITIOJIHATh XUMUYECKUN JKCIIEPUMEHT
(mpeBpallleHuss  OpPraHMYecKUX  BEIIeCTB  IpuU
HarpeBaHuM, IIOJy4YEHUE JTUIIEHA U H3y4YEHUE €ro
CBOMCTB, KA4€CTBEHHBIE pEaKIMM Ha aJbJICTH]bI,




MeTtanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:
OBiajeHue YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU
NefiCTBUAMU:

0) coBMecTHAas1 1esITeJIbHOCTD.

— TMOHMMAaThb M  MCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUYaJbHOU paboThI;

— T[PUHUMATh LEJIA COBMECTHOM JESATEIbHOCTH,
OpraHU30BBIBaTh U KOOPJIAUHUPOBATH JEHUCTBUS TIO
€€ JOCTHKEHMIO: COCTaBIATh IUIAH JIEWCTBHIA,
pacipenensaTh pojid ¢ y4eTOM MHEHUH yYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBJiagenue YHHBEpPCAJbHbIMH peryJsiTuBHbIMHU
JeCTBUSIMH:
r) NpUHATHE ce0sl U IPYTUX JII0ei:

— TIPUHUMATb MOTHBBI U apryMEHThl APYIHX JIIOJAeH
IIPU aHAJIM3€E PE3YJbTAaTOB AEATEIbHOCTH;

— TMpuU3HABaTh CBOE MPABO U MPABO APYTUX JIOACH HA
OIINOKH;

— pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYroro 4eyoBeKa.

KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypaius OelKoB
OpU HarpeBaHWM, IBETHbIE pEaKUUu OEIKOB;
MPOBOJIUTH PEAKIMHA MOHHOTO OOMEHa, OIpEnelisiTh
Cpely BOIHBIX PAacTBOPOB, KAaue€CTBEHHBbIE pEaKLUU
Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHHMSI, pelaTh JKCIIePUMEHTAJIbHbIC
3agaun no TemaMm "Meramsl" u "Hemeramnel") B
COOTBETCTBUM C MpPaBUJIAMU TEXHUKU O€30MacHOCTU
mpu OOpalieHUH C BEUIECTBAMH U JIAOOpATOPHBIM

00opy/noBaHuEM; MPEACTaBIATh pe3ynbTaThl
XUMHYECKOTO OJKCIIepUMEHTa B (QopMe 3alucH
ypaBHEHUN COOTBETCTBYIOIIMX peakuuii u
dbopMyMpoBaTh  BBIBOJBI HA  OCHOBE  JTHX
pE3yJbTATOB.

OK 07. CopeticTBOBaThH
COXPAaHEHHUIO OKPYKaroLIen
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HaHUS 00
W3MEHCHHMH KINMaTa,
MPUHIIUIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYANHBIX
CUTYaIUIX

JIMYHOCTHBIE pe3yJbTaThbl JOJZKHBI OTPAKATDL B YaCTH:
IKOJOIHYeCKOro BOCIMTaAaHUuA:

— CcOPMUPOBAHHOCTh  HKOJOTHYECKON  KYJIbTYPHI,
[NIOHHUMaHUE BIMSAHUS COLMAJIBbHO-IKOHOMUYECKHUX
MPOLECCOB  HAa  COCTOSIHUE  IPUPOJHOW U
COLIMAJIBHOW  Cpe/bl, OCO3HAaHUE TJI00aTbHOIO
XapakTepa dKOJOTHUYECKHX MPoOiieM;

— TIUIAHUPOBAHWE U OCYIIECTBICHUE JIEUCTBUM B
OKpYXalollle cpelle Ha OCHOBE 3HAHUA LEJIeH
YCTOMYMBOTO Pa3BUTHS YETOBEUYECTBA;

— AKTUBHOE HEINPUITHE JEUCTBUM, IPUHOCSIINX BPE.

JucuumiimHapHbie (IpeaiMeTHbIe) pe3yabTaThl U
HOJIKHBI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTb MNPEACTABIECHUIN: O
XUMUYECKON COCTABIIAIOLIEN €CTECTBEHHOHAYYHON
KapTHHBl MHMPA, POJIM XMMHUU B IIO3HAHWUU SIBJICHUHN
OpUpobl, B POPMUPOBAHNUN MBIIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKUHMOHAIBHON TI'PaMOTHOCTH,
HEOOXOMMOMN JUIsl pelIeHUs] MPaKTHUECKUX 3a7ad U
9KOJIOTMYECKH 0OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

IIP6 10. chopmupoBaHHOCTH YMEHUU COOIIOAATH
IpaBuJIa JKOJIOTUYECKH 11eJ1ec000pa3Horo
MOBEICHUS B OBITY U TPYJIOBOM JIE€ATENHHOCTH B




OKpYXKaroIleH Cpee;

— yYMEHHE MIPOTHO3UPOBATH HeOJIaronpusiTHbIC
AKOJIOTUYECKHUE TIOCIEACTBUS MPEATPUHUMAECMBIX
JICUCTBUMA, MPEIOTBPAILATH UX.

MertanpeaMeTHble pe3yJbTaThl J0JIAKHBI OTPAKATH:

Osuanenue YHHMBEpPCAJIbLHBIMH Y4eOHBIMH
MO3HABATEJIbLHBIMHU ACHCTBUAMM:

B) padorta ¢ nHgopManmeii:

UCII0JIb30BaTh CpeacTBa MHGOPMaLMOHHBIX u
KOMMYHUKaIMOHHBIX TEXHOJIOTUI B peneHnn

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHHW3aI[HOHHBIX
3aja4 ¢ coONI0IeHHEM TPeOOBaHUM PrOHOMHUKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, PecypcocOepeKeHuns, MPaBOBBIX
M JTHYECKHMX  HOPM, HOpPM  HWH(POPMALMOHHOM
0€301MacHOCTH.

LIETISIX COXPAHEHHUSI CBOETO 3JJ0POBbSI U OKpYKaroIIeit
IPUPOTHOMN Cpelbl; YUHUTHIBATH OMNacHOCTb
BO3JICMCTBUSL HA >KUBBIE OPraHU3MBbI ONPEEICHHBIX
BEILECTB, IIOHUMAsl CMBICII NOKa3aTelssd MpeneabHOR
JIOTYCTUMOM KOHLIEHTPAIUU.
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2.CTPYKTYPA U COJIEPKXAHHUE OBHIEOBPA3OBATEJIBHOFI JUCIHHUIIIINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThI

Bupa yueOHoii padoThI Oovem 6
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 78
ConeprxaHue y4eOHOro MaTepuasa 68
B TOM YHCIIE:

TEOpeTUIeCcKoe 00ydeHne 48
MIPaKTUYECKHE 3aHATHS 20
IIpodeccuoHaIbHO — OPHEHTHPOBAHHOE COAep KaHMe (CoepKaHHe 8

NPHUKJIAJTHOT0 MOTYJISA)

B TOM YHCJIC:

TCOPECTUYCCKOC O6yLICHI/IC

MMPAKTUYCCKUC 3aHATUA

4
4
IIpome:xkyTouyHas arrecranus (AuddepeHMPOBaHHBIN 3a4eT) 2
Hroro 78




2.2. TemaTn4eckuii IJIAH H COleP:KAHME THCHUILIHHBI « XHMHUSD)

Conep:xanue yueOHOro Matepuasia (OCHOBHOE H TPO(decCHoOHAIBHO-

HaumenoBanue pasaeioB u . O0bem | dDopmupyemble
Tem OPUEHTHPOBAHHOE), JIA00PATOPHBbIE U MPAKTHYECKUE 3aHATHSA, IPUKJIATHON 4ACOB KOMIIeTeHIIH
MOAYJb (IPH HAJIMYMH)
1 2 3 4
Coaep:xkaHue y4eOHOIro MaTepuaJia 68
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU 26
XUMHUYECKUH 37eMEHT. AToM. SIapo aroma, M30TOMBI. DJIEKTPOHHAs 000JI0UKa.
DHepreTHyeckre YpOBHH, MOIYPOBHH. ATOMHBIE opOHTaiu, S-, P-, 0- 3JEMEHTHI. 2
Oco0OeHHOCTH pacrpeesieHus] 3JEKTPOHOB 1O OpOUTANISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(PUTYpALIHs AaTOMOB.
Tema 1.1.0cHoBHBIe XuMudeckie | OCHOBHBIC XHUMHYECKHE 3aKOHEI. :
IIOHATHA U 3aKOHBI, CTPOCHHE IpakTuyeckne padoraNel «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U OK 01
aTOMOB XMMHUYCCKUX 3JICMCHTOB | pacyeThl 10 YpaBHCHUSM XUMUYECKUX PEAKIH.
OTHOocUTeIbHBIE aTOMHASI M MOJIEKYJIsSIpHasi Macchl. MossipHas macca. KosndectBo
BelecTBa. MaccoBasi oJis BelecTBa. 3akoH ABorajipo. MossipHbIii 00BbEM Ta30B. 1
OTtHocuTebHAs TUIOTHOCTh ra30B. PacyeTsl Mo ypaBHEHUSM XUMHYECKHUX PEeaKIuil
C HUCIOJIb30BAaHUEM MAaCCOBOHM JIOJM BEIIECTBA, 00ObeMa (HOpMaJbHBIE YCIIOBUS)
ra3oB, KOJJM4YECTBA BELIECTBA
Tema 1.2.Ilepuoanueckuii 3akon | [IpakTudeckas padora Ne2. «/3ydyeHune nepuoinyecKux 3aKOHOMEPHOCTEN U MX
u Ilepnonnueckas cucrema B3aMMOCBS3H CO CTPOCHHEM aTOMOBY.
XUMHUYECKUX djieMeHToR /1. M. [lepuonnueckass cucrtema xumuyeckux odnemeHToB JI.MI. MenneneeBa. CBs3b
MenpeneeBa, UX CBS3b C NEPUOANYECKOr0 3akoHa M Ileproauueckol CHCTEMBl XMMHUYECKHX JJIEMEHTOB C
COBPEMEHHOM Teopuel CTPOCHUsI | COBPEMEHHOM Teopuel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
aTOMOB XMMUYECKUX 3JEMEHTOB, O0pa3yeMbIX MMM MPOCTBIX M CIOXHBIX BEIIECTB IO
rpynnam U nepuogam Ilepuoaunueckoit cuctembl. 3Hau€HUE MEPHUOJUUYECKOTO OK 01
3aKOHA U CHUCTEMbI XUMUYeCKUX 1eMeHTOB J[.M1. MeHieneeBa B pa3BUTUH HAyKH. 2 OK 02

VYcraHOBNIEHHE CBSI3M MEXKAY CTPOCHHEM aTOMOB XHMHUYECKHX DJJIEMEHTOB |
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COSAMHEHUH B
COOTBETCTBUU C TojokeHueM llepmoamyeckoid cuctemsl. PermieHue mnpakTHKO-
OpPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUl Ha XapakTEepPU3aLUI0 XUMHUUYECKHX
dJIeMEHTOB «MeTamaudeckue / HeMETaUIMYECKUE CBOMCTBA  XHMHYECKHX
AJIEMEHTOB B COOTBETCTBUU C MX DIIEKTPOHHBIM CTPOCHUEM M TMOJOKEHHUEM B
MIEPUOIMYECKON CHCTEME XUMUYEeCKHX teMeHToB /.M. MenpaeneeBa»
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Tema 1.3. CTpoeHue BeliecTBa
U TIPHPOJA XUMHUYECKOH CBS3M.
Mmoroo0pasue BemecTB

Crpoenue BeliecTBa. XUMHUUECKas CBA3b. BUbI XUMUYECKON CBSI3M (KOBaJICHTHAs
HEeMnoJIsipHas U TOJIsIpHasi, MOHHAs, MeTainueckas). MexaHu3Mmbl 0O0pa30BaHUS
KOBAICHTHOM XMMHYECKOH CBsi3u (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH).
Bonoponnas cBs3b.

BanentHocth. DnekTpooTpuniareabHocTh. CTeneHp okucieHus. VIoHbl: KaTUOHBI U
AQHUOHBI

IIpakTnyeckas padora Ne3. «CrpoeHue BellecTBA M IPUPOJA XUMHUYECKOU
CBSI3N».

JleMoHCcTpauus Mozened KpUCTAJUIMYECKHX PELIeTOK: MOHHOM (XJIopui HaTpus),
aToMHOH (rpadutT ¥ anmas), MOJNEKYIIpHOW (YIJIEKHCHIBIA ra3, uox),
METaJUINYeCKON (HaTpuif, MarHuii, Mexap). PemieHue mpakTUYecKMX 3afaHUi Ha
COCTaBJICHUE JIEKTPOHHO-TpadudecKkux Gpopmyi sneMeHToB 1—4 meproaos

OK 01

Tema 1.4. Knaccudukarus,
¥ HOMEHKJIaTypa HEOPraHUIECKUX
BELIECTB

Knaccugukanus Heopranndeckux BeuecTs. HoMeHkIaTypa HeopraHuyeckux
BELIECTB (OKCUIbI, THIPOKCH/IBI, KUCIOTHI, COJIN). BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. ATpEraTHble COCTOSIHUS BELIECTBA.
Kpucrammueckue n aMmopgHble BelecTBa. 3aKOH IOCTOSHCTBA COCTAaBa BEIECTBA.
THIbI KPUCTAJUIMYECKHUX PEIIETOK (ATOMHasl, MOJIEKYJIsIpHas, HIOHHAs,
MeTaJlJIn4ecKast). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAININYECKON
pemeTKu

IIpakTnyeckas padora Ne4. «HomMmeHKIIaTypa HEOPraHUUYECKUX BEILIECTBY.
Pemenue npakTuiyeckux 3aJaHuil Mo KjiaccuPpUKaui, HOMEHKIaType U
XMUMUYECKUM (pOpMysIaM HEOPTaHUYECKUX BELIECTB PA3IUYHBIX KI1acCOB (yrapHbIi
ra3, yriIeKMCIblii ra3, aMMHaK, raieHas u3BecTb, HeraleHasi U3BeCTh, IUThEBAs
cojJla U APYTHX): Ha3BaHMs BemecTB 1o MexxayHapoaHoi (MIOITAK) nnun
TPUBUAIBHON HOMEHKJIATYpe U COCTaBlIEHUE POPMYJIbl XUMUYECKUX BELIECTB,
olpeieNieHne IPUHAUIEKHOCTH K Kiaccy. [orck nHpopmanmy no Ha3BaHUSIM,
uaeHTU(pUKaTOpam, CTPYKTYPHBIM GopMyiaM. AHAITU3 XUMHUYECKON HHpOpMAIIIH,
MOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB (CPEJICTB MacCOBOI MH(OpMAIINH, CETh
WNuTtepHet u npyrue)

OK 01
OK 02
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Tema 1.5. TUnbsl XUMHYECKUX
peakuuii

Xumnueckas peakuus. Knaccupukanus XUMUYeCKUX peakluil B HEOPraHUUECKOW U
OPraHMYECKONM XUMHUHU. 3aKOHBl COXPAHEHMs MAacChl BELIECTBA, COXPAHECHHS U
IpEBpallleHUs]  3HEPIMM  [pU  XUMHUYECKUX  peakuusax.  OKuciaurenabHo-
BOCCTAHOBUTEJIbHBIE peakUuu (ypaBHEHUS OKUCIIEHUSA-BOCCTAHOBJICHUS, CTEIEHb
OKHCIICHUs, OKHCIIUTEIb U BOCCTAHOBUTEINb, OKHMCIHUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakuuu B IPUPOJE, IPOU3BOJACTBEHHBIX IIpOLECCaX M IKU3HEACATEIbHOCTU
OpraHU3MOB)

OK 01

Tema 1.6. CKOpOCTb XUMHUECKHUX
peakuuii. XuMrU4eCcKoe
paBHOBecHE

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3luYHbIX (PaKTOPOB: MPUPOJIBI
pearupyroumux BEUIeCTB, KOHIIEHTPALUU PEarupyroluX BELIECTB, TEMIIEPATypbl U
IO/ PEaKIIMOHHOM MOBEpXHOCTHU. TeroBbie 3 (HEKThl XUMUYECKUX PEaKIIHiA:
9K30- ¥ SHJ0TEepMHUECKUEe peakiuu. OOpaTuMble peakuu.

Xumnueckoe paBHOBecHe. DaKTOphl, BIUAIOINIME HA COCTOSIHUE XHWMHUYECKOTO
paBHOBecHsl (KOHIIEHTpAlMsl PEareéHTOB WM HPOAYKTOB pEaklMH, JaBJICHHE,
temneparypa). [Ipunun Jle Hlatense

IIpakTnyeckass padora NeS. «BnusHue pa3nuyHbIX (HaKTOPOB HAa CKOPOCTH
XUMUYECKON PEAKIUN».

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 33/laHUN Ha aHaAJIU3 (aKTOPOB, BIUSIOIINX
Ha M3MEHEHHE CKOPOCTHM XHMHUYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON pEaKkIMM OT IMPUCYTCTBUS KaTaJM3aTOpa Ha INPUMEpE DPa3I0KECHHS
IIEPOKCUIA BOJAOpPOAA C MOMOIIBIO JUOKCHJA MapraHia M Karanasbl. PemieHue
IIPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha INpuMeHeHue npuHuuna Jle-IllaTense
JUIS. HaXOXJCHUS HANpPABICHHUS CMEIICHHsS PAaBHOBECHS XUMHUUYECKOW DPEAKLIUN M
aHanmu3 (aKTOPOB, BIMAIONINX HA CMEIIEHNEe XUMUYECKOT'O PaBHOBECHUS

OK 01
OK 02

Tema 1.7. PacTBOpSI, TEOpUS
ANEKTPOJINTUYECKON
IUCCOLIMAIINN U MOHHBIN OOMEH

PactBopel. Buabl pacTBOpOB 10 COJAEPKAHMIO PACTBOPEHHOI'O  BEIIECTBA.
PactBopumocTs. [loHsiTHEe O nucnepcHbIX cuctemax. VICTUHHBIE W KOJJIOMJHbBIE
pactBopbel. MaccoBasi Jonsi BemlecTBa B pactBope. I[loHsiTue O BOAOPOIHOM
nokazarene (pH) pactBopa.

OnekTponuTHueckass — aucconpanus. CuibHBIE ©  ciaabble  DJIEKTPOJUTHI,
HEDJIEKTPONUTHL. Peakiinu noHHOTO 0OMeHa

OK 01
OK 02
OK 04
OK 07
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IIpakTnyeckas padora Ne6 «IIpurorosneHue pacTBOpOB».

[IpuroToBneHre pacTBOPOB 3aJJaHHON MAacCOBOW J0JIEM pacTBOPEHHOTO BEIECTBA,
IPOBE/ICHUE PEAKIUK MOHHOTO 0OMEHa, OIpeIeIeHUE CPebl pACTBOPOB BEIIECTB C
MOMOUIbI0 YHUBEPCAIILHOTO MHAMUKATOpa (KUCHas, HEWTpajabHas, MIEIOYHAs).
3a/aHus Ha COCTABJIEHUE MOHHBIX peakluii. Pemenne npakTuko-oprueHTUPOBAHHBIX
pacueTHBIX 3a/laHui Ha PacTBOPBI, UCIIOJIb3yeMble B OBITOBOM M MIPOU3BOJCTBEHHON
JIESITEJIBHOCTH YEJIOBEKa

Pa3nea 2. Heopranuyeckasi xumust

10

Tema 2.1. PU3BUKO-XUMUYECKUAE
CBOMCTBa HEOPTraHUYECKHUX
BEIIECTB

Meramibl. Ilonoxenue weramoB B llepuoguyeckod cucreMe XMMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOECHHS 3JIEKTPOHHBIX 000JOYEK aTOMOB METaJIOB.
OOGmue ¢busnueckue CBOICTBA METaJIJIOB. CrmuiaBbl METaJIJIOB.
DNEeKTPOXUMHUYECKUN Pl HanpsHKEHUHM MeTauioB. XHMHYECKHME CBOWCTBA
BOKHEUIIIUX METAJIOB (HATpUM, KaluM, KajablMd, MarHvii, aJlOMHHHMA, LHHK,
XpoM, Kele30, Melib) U Ux coenuHeHuil. OOume cnocoObl MOMy4YeHUs METaJIOB.
[IpumeneHnue MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue nemeramios B [lepuoandeckoil cucreMe XUMHUECKIX
anemenToB J[.M. MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HYeCcKre
CBOMCTBA HEMETAJIJIOB. AJTOTPOIUS HEMETAJIOB (HA MMPUMEPE KUCTIOPOa, CEPHI,
docdopa u yriaepoaa). XuMu4ecKre CBONCTBA M IPUMEHEHHE BaYKHEHIIINX
HEMeTaJlJIOB (TaJloreHOB, cepbl, a30Ta, hocdopa, yriepoaa U KpeMHUs) U UX
coeMHEeHU N (OKCUOB, KUCIOPOICOAECPIKALIUX KUCIOT, BOAOPOIHBIX COCTUHEHHIA).
[IpruMeHeHne BaXHEUIINX HEMETAIUIOB U UX COCTMHEHUI

XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEIIECTB (OKCHJIOB,
THJIPOKCHUIOB, KUCIIOT, COJICH U Ap.).

I'eneTnyeckas CBS3b HCOPraHMYCCKUX BCIICCTB, IMPUHAJICIKAIINX K PA3JINYHBIM
KJ1accaMm. 3aKOHOMepHOCTI/I B U3MCHECHUM CBOMCTB IMPOCTBIX BCUICCTB, BOJOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB

OK 01
OK 02
OK 04
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IIpakTnyeckasa padora Ne7. «DU3MKO-XMMUYECKUE CBOMCTBA HEOPraHMYECKHX
BELICCTB.

CocraBieHHe YpaBHEHMM XMMHUYECKUX PEAKLMM C y4yaCTHEM IPOCTBHIX U CIIOKHBIX
HEOPraHMYECKUX BEUIECTB: METAJVIOB M HEMETAJUIOB; OKCHAOB METaJUIOB,
HEMETAUIOB ¥ aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KHCIOT, OCHOBAHUU WU
aM(pOTEpHBIX T'MIPOKCUAOB; HEOPraHWYECKHUX COJIEeH, XapaKTepU3YHIOIIHUX HX
CBOMCTBA.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUHU BEIECTB,
pacuérbl Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKLUHU, €CIH OJHO
U3 BEILECTB MMEET NpUMECH. Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
CBOWCTBAa, COCTaB, HOJy4eHHE U O€30MacHOE MCIOJIb30BaHUE Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U NPO(ECCHOHAIBHOM IEATENbHOCTH YEJI0BEKa

Pa3znen 3. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM

Tema 3.1.Knaccuduxarus,
CTPOCHHE U HOMECHKJIATypa
OpPraHUYECKUX BEIECTB

[Ipenmer opraHuyeckoi XuUMHUHM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
MOJYYCHUU HOBBIX BEUIECTB M MaTepuanoB. TeopHss CTPOCHUS OPraHUYECKHX
coenuHeHuit A.M. BytiepoBa, e€ ocHOBHbIe MOJ0XKeHUsA. CTPYKTYpHbIE (HOPMYIIbI
OpPraHMYeCKHX BemecTB. l'oMonorus, wu3omepus. XHUMUYECKas CBsA3b B
OPraHUYECKUX COCIMHEHUSX: KPaTHBIE CBA3U, G- U TT-CBA3U.

[IpencraBnenne o kiaccudukanuu oOpraHUYecKUX BemiecTB. HomeHkmaTypa
OpraHMYECKUX COCIUWHEHWH (cucTeMaTHYeckas) U TPHUBUAIbHBIE Ha3BaHUS
BOKHEHIIMX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

IIpakTuyeckast pa6ora Ne§. «HomeHkIaTypa OpraHUYECKUX BEIIECTBY.
O3HakoMIIeHHE ¢ 00pa3liaMi OpraHMYEeCKHX BEIIECTB U MaTeprajiaMH Ha UX OCHOBE,
MOJIEJIUPOBAaHUE MOJIEKYJl OpPraHMYECKHUX BEIEeCTB, HaOJIOJIEHHE M OINMCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuu (TUlaBieHWe, oOyriauBaHue W TopeHue). CocTaBieHHE TONMHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMUECKUX BEIIECTB OT/EIbHBIX KJIACCOB,
UCIIONIb3YSl WX Ha3BaHUS IO CHUCTEMAaTHMYECKONM W TPHUBHAIBHON HOMEHKIIAType
(9THIIEH, alleTHIIeH, TIIMLEPUH, (eHol, (opMallbJeTH I, YKCYCHAs KHCIO0Ta, TIIULUH).
Pacuets! npocreiieii GpopMyiibl OpraHU4eCKONH MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO
cocrasa (B %)

OK 01

16




Paznen 4. YraeBonopoabt

10

Tema 4.1.Y111€BO10POABI U UX
MIPUPOIHBIE HICTOYHUKH

[IpenenbHble YraeBOAOPOAb! (ANKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PS.
MertaHn u 3TaH: cocTaB, CTpoeHHe, (pU3nUecKre U XUMHUYECKHE CBOMCTBA (peakuuu
3aMeLICHHs U TOPEHUS), OJIyYeHUE U IIPUMEHEHHE.

HenpenenbHbie yraeBogopoabl (QJIKEHBI, aJIKaIuCHbI, aIKUHBI).

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psia. DTUJIECH W MPOMIICH: COCTaB,
CTpocHHE, (U3NYECKUE U XUMHUYECKHE CBOWCTBA (pPEakIUu THAPUPOBAHUS,
TaJIOTCHUPOBAHMS, THApATAIllM{, OKHUCICHUS M TOJMMEpHU3AIMu) TOJyYCHHE |
MIpUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MmetunOyranueH-1,3, XuMu4yeckoe CTpoeHue, CBOMCTBa
(peakiusi TOJNMMEpU3AIMK), TMpUMEHEeHHe (1 CHUHTE3a MPUPOJHOTO |
CHUHTETHYECKOT0 KayuyKa U Pe3HHBI).

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psa. AICTHIICH:
COCTaB, XMMHUYECKOE CTPOCHHUE, (PU3MUECKHE M XMMHUYECKHE CBOWCTBa (pEaKIUu
THIPUPOBAaHUS, TAJIOTCHUPOBAHMS, TUAPATAIIMA TOPCHUs), IMOJNy4YeHHEe U
NpUMEHEHHE (MCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU ISl CBAPKU M PE3KU
METaJJIOB)

ApomaTthyeckue YrieBoaopoJibl (apeHsl). beHzonm M Tonmyon: cocTaB, CTpOEHHE,
¢u3nyeckne U XMMHUYECKHE CBOICTBA (peakluu raJlorT€HUPOBAHUS U HUTPOBAHUA),
NOJy4eHUEe U MpUMEHEeHHe. TOKCUYHOCTh apeHOB (BIUsSHHE OEH30Jla HAa OpraHu3M
yenoBeka). ['eHeTnueckas CBSI3b MEXKAY YIJIEBOJAOPOAAMH, NPUHAJUICKAIMIUMU K
pa3IM4YHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIIEBOAOPOIOB. [IpuponHblil ra3 u nomyTHble HEPTSIHBIE
ra3el. Hedptes u e€ mpoucxoxnaenue. CrnocoObl mepepabOTKH HE(TU: MeperoHka,
KPEKUHI (TepMHUECKUI, KaTaJUTUYEeCKHii), mupoiu3. IIpoaykTel mnepepaboTKu
He(TH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KameHHBI yromp u
HPOAYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
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Paznen 5. Kuciopoaocoaep:kamme oprannyeckue coenHeHUs

12

Tema 5.1. Criuptel. deHon

[IpenenbHbIe OTHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJN): CTPOEHHE, (PU3NIECKUE
XUMHUYECKHUE CBOMCTBA (PEAaKIMU C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJIOPOIaMHU,
ropeHue), NpUMeHeHHe. BoIopomHble CBSI3M MEXAY MOJEKYIaMH CHHPTOB.
dusnonoruyeckoe ASHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.
MHoroatoMHble CHUPTHI (3TWICHIIIMKONIb U TIHMLEPUH): CTPOCHUE, (QU3UUECKHE U
XUMHYECKHE CBOMCTBA (B3aHMOH€ﬁCTBH€ CO IMICJIOYHBbIMU MCTAaJlJIaMH, Ka4CCTBCHHAA
peakius Ha MHOTOATOMHBIE CHHUPTHI). PHU3HOIIOrHYecKoe JIEHCTBUE HA OpraHu3M
yenoBeka. [ IppumMenenne rimnepruHa U STHICHTJIUKOIIS.

®enon. CrpoeHue MoOJIEKynbl, (pu3ndeckue M XHUMHUECKHE CBOWCTBa (heHoa.
TokcuuHOCTh (heHoNa, ero (U3MOJIOTUYECKOe JIEHCTBUE HA OpPraHU3M YeIOBeKa.
[Tpumenenue denona

OK 01
OK 07

Tema 5.2. Anpaeruasl.
KapOoHOBBIE KHCTOTHI.
Cnoxubie 3¢upsbl

Anpreruapl UM KeTOHbl ((popMasnbaeruj, aueTaableruj, aleToH): CTPOEHHE,
¢u3nyecKkue M XUMHUYECKHE CBOWCTBA (PEaKLUMM OKHUCIEHUS U BOCCTaHOBJIECHUS,
Ka4eCTBEHHbIE PEaKI1H), 0JIy4eHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeJelibHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs U YKCYCHas
KUCJIOTBI): CTpOEHHUe, (pu3nueckue M XUMHMUYECKHe CBOMCTBa (oOmme CcBoOicTBa
KHCJIOT, peakmus STepu]HKanuu), MmojlydeHne W mnpumeHenue. CreapuHOBas U
OJICMHOBAs! KUCIIOTHI KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JeICTBHE.

CrnoxHble 3QHUpHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHMCIOT. I'MAPOIU3 CIOXKHBIX
s¢pupoB. XKupsl. I'mpponus xupos. Ilpumenenue xupoB. buonormueckas poib
KUPOB

Cnoxnbie 3GUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [HMAPOIN3 CIIOKHBIX
supos. Kupel. ['maponus sxupos. [Ipumenenue xupoB. buonorumdeckas poib
KUPOB

OK 01
OK 02
OK 04
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Tema 5.3. Yriesoanl

YrieBoapl: cocTaB, KIacCHU(UKALUS YTIEBOAOB (MOHO-, TU- W TOJHACAXAPHUIBI).
['moko3a — mpocTedmmii MOHOCaxapwa: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI,
bu3MYeCKue U XMMUYECKHUE CBOWCTBA TITFOKO3bI (B3aMMOJCUCTBHUE C THIPOKCHIOM
meau (II), okucinenume aMmmadyHbBIM — pacTBopoMm  okcuma cepebpa  (I),
BOCCTAHOBJICHHE, OpOKEHHE TIFOKO3bI), HAXOXKICHHE B TPUPOJIE, MPUMCHECHUE
TJIIOKO3bI, OMOJIOTHYECKass POJIb B IKU3HENCATEILHOCTH OpPraHW3Ma 4YellOBEKa.
dotocunTe3. PpyKTO3a KaK H30MEP TITIOKO3HI.

Caxapo3a — TpeACTaBUTENb IUCAXapUIOB, THIPOJIHM3 Caxapo3bl, HAXOXKICHUE B
MIPHUPOJIC U TIPUMEHEHUE.

[Tonucaxapuapl: KpaxMall M IEJUII0JI03a KaKk MPUPOJHbIE TojuMepbl. CTpoeHHe
Kpaxmajia ¥ IeJUTFOJIO3bI, (HU3MYeckne W XHMHUYECKHE CBOWMCTBAa Kpaxmala
(Tuaposn3, KaueCTBEHHAs PEaKIysl C HOJI0OM)

OK 01
OK 02
OK 04

Tema 5.4. Ou3NKO-XUMHUYECKHE
CBOMCTBA KHUCIOPOAOCOAEPKALIUX
OPraHNYeCKUX COCTMHEHUN

IIpakTuyeckas padora Ne9. «HomeHki1aTypa KUciaopoaocoaepKainx
OpPraHUYECKUX COETHHEHUI.

TpuBuangbHas U MEXKIyHApOJHAS HOMEHKIIATypa, XMMHUYECKHE CBOMCTBA, CITOCOOBI
MOJIyYEHUsI CIIUPTOB U (PEHOJIOB, KapOOHOBBIX KHUCIOT M 3(UPOB, albICTUIOB U
KeToHOB. CocCTaBlieHHEe CXeM peakIuil (B TOM YHCJIE M0 MPE/JI0KEHHBIM I[EMOYKaM
MIPEBpAICHHI ), XapaKTEPU3YIOIUX XUMHUUYECKHE CBOMCTBA KUCIOPOI0COAEPIKAIINX
OPraHNYECKUX COCTMHEHUN

IIpakTnyeckass padora Nel). «Xumuueckne U (PHU3MUECKUE CBOICTBA
KHCJIOPOA0COIEPIKALINX OPTaHUUECKUX COCTUHEHUS .

[TpoBenenue, HaOMIOJCHHE W ONKCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHHE
CIHMPTOB, KayeCTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE STaHOJA
okcuaoM Mmemu (l1)), mMHOroaromHsIXx CHUPTOB (B3aMMOJAEWCTBHE TJIMIIEPUHA C
rugpokcuaom menu (I1)), anpaerngoB (OKUCIeHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemu (ll), B3ammozelcTBHe Kpaxmaia C HOIOM),
M3y4eHHE CBOMCTB PacCTBOPA YKCYCHOW KHUCIIOTHI

OK 01
OK 02
OK 04

Pasjen 6. A3oTcoaep:kaiye opraHudecKue coeTMHeHus

Tema 6.1. AMUHEL
Amubokucinotel. benkn

AMMHBL: METUJIAMUH — IPOCTEUIINN MPEACTaBUTEIb aMUHOB: COCTAaB, XMMHYECKOE
cTpoeHue, pu3nIecKue U XUMUIECKHIE CBOMCTBA, HAXOXKICHHUE B IPUPO/IC.
AMUHOKHCIOTH Kak aM(OTepHble OpraHudeckue coeAuHeHus. Dusudeckue u
XHMHUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe TiunuHA). buosormueckoe
3HaUY€HHE aMUHOKHUCIOT. [lenTusl.

benkun kak mnpupoanele monmuMepbl. llepBuunas, BTOpUYHAsS W TPETHUYHAS
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWMCTBAa OENKOB: THAPOIU3, JEHATyparus,
KaueCTBEHHBIC PEAKIINK Ha OCJIKU

OK 01
OK 02
OK 04
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IIpakTyeckas padora Nell. «CBoiicTBa a30TOCOAEPKAIINX OPIrAHUUECKUX
COCTUHEHUNY.

®dusnyeckue 1 XUMUYECKUE CBOMCTBA AMUHOB (pEaKLUU C KMCIOTAMU U TOPEHUS)
U aMUHOKUCIOT (Ha npumepe rauuuHa). HalOmogenune u onmcaHue
JEMOHCTPALIMOHHBIX ONBITOB: JE€HATypalus O€lIKOB IpPU HarpeBaHUM, LIBETHbHIE
peakiuu O6eJIKOoB

Paspnen 7. BbICOKOMOJIEKYISIPHBI

€ COCIMHCHUSA

Tema 7.1. Ilnactmaccel.
Kayuyku. Bonokna

IIpakTuyeckasi padora Nel2. «CunHTe3, aHAIU3 U KiaccupuKanus
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI»

OCHOBHBIE TOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHHA: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPH3ALUU, CPEAHSST MOJEKYJsIpHas
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIECKYJSPHBIX COCIMHEHUNH —
MOJIMMEPU3ALHS U MTOJIMKOHCHCALINS.

O3HakomiIeHHE ¢ 00pa3LiaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJlacTMAace,
Kay4yKOB: IUIACTMACCHI (IIOJIMATHIIEH, TOJIUIPONUIIEH, TOTUBUHWIXJIOPU/,
HOJIMCTHPOI); HATYPAJIbHBIM U CUHTETHUECKUE KaydyKu (OyTaqleHOBBIH,
XJIOPOIIPEHOBBIN U N30IIPEHOBBIN); BOJIOKHA (HaTypajbHbIE (XJIOMOK, IIEPCTh,
IEJIK), UCKYCCTBEHHBIE (AL[ETaTHOE BOJIOKHO, BUCK032a), CHHTETHYECKHE (KalpoH U
JIaBCaH)

OK 01
OK 02
OK 04

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue MPUKJIATHOT0 MOYJIs1)

Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1EATEJIbHOCTH YeJI0BEKA

Tema 8.1. XumMnueckne
TEXHOJIOTUH

B IMTOBCEIHEBHOM

1 TpoeCCUOHATIEHON
JIeSITeIbHOCTH YeJIOBEKa

[IpaBuna SKOJIOrMYECKH IeJIecOO0pPa3HOro MOBEJAEHHS B OBITY U TpPYHOBOH
JIEATEIILHOCTH B LEJSIX COXPAHEHUs CBOETO 3/I0POBBbS M OKPYKAIOWIEH IMPHUPOIHOU
Cpenbl, ONAaCHOCTb BO3JEUCTBHUS HA JKMBBIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB
OTIIENbHBIX KJIAaCCOB (YIJI€BOJOPOABI, CIUPTHI, (PEHOJBI, XJOPOPraHUUYECKHE
IPOU3BOJIHBIE, aNbAETHABl W Jp.), IOKa3aTedb IpeleNbHO  JIOMyCTUMOM
KOHIIEHTPAIIUU U €ro UCIIOJIb30BaHUE.

Ponmp xuMum B 00€CHEYEHMHM SKOJIOTMYECKOM, HSHEpreTHYecKod U MHIIEBOU
0€3011acHOCTH, Pa3BUTUH MEIULIMHBI, CO3JaHUH HOBBIX MaTepHasoB (B 3aBUCUMOCTH
0T BHJAa TMPO(ECCHOHATBLHONW JEATeNbHOCTH), HOBBIX HCTOYHUKOB HSHEPrUU
(anmpTepHAaTUBHBIE MUCTOYHUKH 3Hepruu). [loHsATHE O HAyyHBIX MeTOAaX MO3HAHUS
BEIIECTB U XUMHUECKuX peakiuil. [IpeacraBnenus 06 oOmuX HaAyYHBIX MPUHLUIIAX
IIPOMBINIJIEHHOTO TMOJY4YeHHsI BaXKHEWIIUX BeIIeCTB (Ha MpUMEpPax IMPOU3BOJCTBA
aMMMaKa, CepHOU KUCIIOTHI, METaHOJIA).

XWMUS U 30pOBBE YEIOBEKa: MpaBuia 0€30MacHOr0 UCIOJIb30BAHUS

OK 01
OK 02
OK 04
OK 07
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JIEKapCTBEHHBIX IPEnapaToB, OLITOBOM XMMHUU B TIOBCETHEBHON JKU3HU

IIpakTnyeckas padora Nel3. «lIpuMeHeHne XUMUYECKUX BEUIECTB U TEXHOJIOTUI
¢ yueroM Oyayuiei npopeccuOHaIbHON AEATEIIbHOCTI.

Pemenne kelic-3aady 1Mo TeMaM: MHILIEBbIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO
NUTAHUS, BaXHEHIIWE CTPOUTENIbHbIE W  KOHCTPYKLMOHHBIE  MaTepHualbl,

CEJIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHUKa, MaTepUabl JJs 2
JNIEKTPOHUKH, HAHOMATEpHallbl, TEKCTWJIBHBIE BOJIOKHA, HCTOYHUKH DHEPIHH,
OpraHMYeCcKHe W MUHEpaIbHbIE YHOOpEHHs, JIEKapCTBEHHBIE M KOCMETHYECKHE
npenaparsl, ObITOBas XUMMsI, MaTepUalbl U3 HCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.
3ammra: [IpeacraBieHne pe3ynbTaToB pelieHus Keic-3a1a4 B GopMe MUHU- 2
JIOKJIa/1a (IOIyCKaeTcs UCTIOIb30BaHUe rpaUuecKUX U MPEe3eHTALMOHHBIX
MaTeprajoB)
IIpome:kyTOYHAs aTTecTAlMA N0 AUCHUILIMHE (AuddepeHIMPOBAHHBIN 3a4eT) 2
UTOro 78
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecrne4eHH 0

Peanu3zanust mporpaMMbl TUCHMIUIMHBI TPEOyeT HANMWYHs Y4eOHOro KaOWHeTa <« XUMHS»
U/vu y9eOHOM XMMUYECKOH J1abopaTopuu.
OobopynoBanue yueOHOro kaduHera:
- MOCAI0YHBIE MECTa M0 KOJMYECTBY 00YYarOIINXCS;
- pabouee MeCTO TMpenoIaBarTes;
- TOCKa KJ1accHast
- y4eOHO-METOAMYECKOe 00eCIIeUCHHE;
- IGMOHCTPAIIMOHHBIE y4eOHO-HATIISAHBIC TOCOOMS IO TUCIUIUTHHE « XUMUS» (CTEHIbI, CXEMBI,
TaOJUIIBI, OIOPHBIC KOHCIIEKTHI, Yy4eOHbIe TOCOOMWsS, CIPAaBOYHBIC MaTepUalbl, HAOOPHI
[IApOCTEPIKHEBBIX MOJIEIICH MOJICKYJI, MOJICNIA KPUCTALNTUICCKIX PEIICTOK, KOJUISKIIMU MTPOCTHIX
U CJIOKHBIX BEIIECTB M/UITH KOJUICKIIUHU TTOJMMEPOB; KOJUICKIIHS TOPHBIX IOPOJ U MUHEPAJIOB);
- HabOp XWMHYECKOH  TOCyabl, OOOpYIOBaHHUS W PEAKTUBOB [UISI JEMOHCTPAIIMOHHOTO
IKCIEPUMEHTA U JJAOOPATOPHBIX OIBITOB.
TexHuvyeckue cpeacTBa 00yUeHUsI:
- KOMIIBIOTEP C YCTPOHUCTBOM MPOU3BEICHUS 3BYKA;
- IPUHTED;
- MyJbTHMEIHA-TTPOCKTOP;
- DKpaH

3.2. UndopmaunonHoe odecrneyeHue oOydeHus. [lepeueHb pexoMeHIyeMbIX Y4YeOHBIX
usaanuii, UnrepHer-pecypcoB, 10NM0JHUTEIBLHON JTUTEPATYPHI

Jus o0yuarommxcst

1. ApunorenoBa M.B. Xumusi: y4eOHMK W TPaAKTUKYM IJisi CPeaHEro MNpodecCHOHaTbHOTO
obpazoBanus/M.B. Apunorenosa, JI.B.badkos, B.A.Ilonkos — 2e u3n.,-ucnp. U nomn.- Mockaa:
UznarensctBo IOpaiit, 2026. - 291c Pexum pgocryma: https://urait.ru/viewer/himiya-
513807#page/5

HNHuTepHeT-pecypcsl

1.www.ttgt.org (Caiit Tuxopeuxoro Texuukyma XKenesnogopoxuoro TpaHncnopTa)
2.www.fcior.edu.ru (®deaepanbHblii HEHTP HHGOPMAIMOHHO-00pA30BaTEIbHBIX PECYPCOB —
OILOP).

3.http://lwww.window.edu.ru (ExuHoe okHO qocTyma k oOpa3oBarebHbIM pecypcam MHTepHeTa
10 XUMUH)

4.https://resh.edu.ru (Poccuiickast 3IeKTpOHHASI IITIKOJIA).

I[OHOJIHI/ITeJIbHI)Ie HCTOYHUKH

1.Pocun N.B., Xumusa.Y4eOHUK U 3aJa9HHK JJIST CPEAHETO MpodeCcCHOHATBHOTO 00pa3oBaHMs/
N.B.Pocun,JI.J[.Tomuna, C.H.ConoBbeB - Mocka: U3narensctBo FOpaiit, 2026 - 420c.

Pesxum moctyma: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022#page/5

2.bupkuna H.M., Meronnyeckue peKOMEHAALMH IO BBIIOJHEHUIO NPAKTHUUECKUX 3aHATHH 110
nucturnae «Xumusy, TTXKT - dununan PI'YIIC, 2026.
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4. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30BATEJBLHOM JAUCHUILJINHBI

KouTponp u omeHKa pe3ynbTaToB OCBOEHHUS OOIIe00pa30BaTeIbHON JUCIUILTUHBI
pacKpbIBaeTCs Yepe3 AUCIUILTMHAPHBIE PE3YNIbTAThI, HAlIPABJICHHbBIC Ha (HOPMHUPOBAHKE OOIIUX U
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3zesiaM U TeMaM COJIep KaHus yueOHOro Marepuasa

Oo6masi/mpodeccuoHaIbHAS KOMIIETEHIUSA Pasznen/Tema Tun OUCHOMHBIX
MeponpusiTHil
OK 01. Beibupats criocoObl pemeHus 3a1a4d Tema 1.1-1.7
PO EeCCHOHAIBHON e TEIHHOCTH Tema 2.1
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 YcTHbI onpoc
Tema 6.1 Pemenune pacu€THbIx 3a1a4
Tema 7.1 Habmronenue 3a xogom
Toma 8.1 BBITIOJHCHNS MPAKTHKO-
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA Tema 1.2, 1.4, OHpHeHTHPOBaHHHX sajammn
MOMCKA, aHAJIN3a U UHTEPIPETALINI 1.6, 1.7 PEACTABIICHHC
uH(popMaluu, 1 uHGopMalnoHHbIe TexHonoruu | Tema 2.1 PE3YIIbTATOR 6
JUTSL BBITIOJIHEHUS 33129 IPOECCHOHATBHOM Tema 4.1 ﬁpaKTquCKHX pabot
JIEATeTLHOCTH Tema 5.2-5.4 POBCICHHE XHMIHACCKOTO
Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Brimosninenue
Tema 8.1 MUCHhMEHHBIX
OK 04. Tema 1.7 pador 1o
. pasnenam JUCIUTUTHHBI
D¢ eKTHBHO B3aUMOIeiCTBOBATh U paboTath B | Tema 2.1 OLCHKA CAMOCTOSTEIBHO
KOJIICKTHBE N KOMaH/IC ¥eMa g é 54 BEBIIOJIHEHHBIX 3aJaHuU
T:xz 6: 1_ ' 3amuTa penieHus Kec- }
Tea 7.1 3a/1a4 (C y4eTomM 6}1}1y1ue1/1
Tena 8.1 npodeccuoHaTbHON
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 giﬁzf;i?{;?)a -
OKpYXKaroIlIel CpeJibl, pecypcocOepexeHHIo, Tema 5.1 HpOMG)KyTO'—IH3OI§
MPUMEHSATH 3HaHUSI 00 N3MEHEHUH KJIMMaTa, Tema 8.1 ATTeCTALHN
MIPUHIIAITBI OEPEKITUBOTO MPOU3BOICTBRA,
3¢ (PEeKTUBHO AEHCTBOBATH B UPE3BBHIYAITHBIX
CUTYaIUIX
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Peuensus

PaGouass mnporpaMma 0011eo0pa3oBaTelbHOW AUCUMIUIMHBL  «XHMHS»
paspaborana Ha ocHoBe ®enepalbHOrO TroCyAapCTBEHHOrO 00pa30BaTelIbHOTO
cranjapra cpeiHero mnpodeccuonansHoro obpasosanus (PI'OC CIIO) s
crienaibHoCTe TexHosorudeckoro npoduis CIIO.

B paboueii mnporpamMme OIpeAeTeHHBl LEIH W 3a]adyd  H3y4aeMou
IMCUMILUIMHEL, @  TaKk  JKe  IUIAHUpyeMble  pe3yJbTaThl  OCBOECHHS
o61ieoGpasoBarebHOl aucumInHb B cootsercTsun ¢ ®I'OC CIIO u Ha OcHOBE |
®I'OC CIIO. Crpykrypa IMpOrpaMmbl COOTBETCTBYET HAIMUYMIO 00s3aTEIbHBIX
KOMITOHEHTOB.

Kypc u3ydenus o6uieo6pazoBaTebHON JUCIMILIMHEL « XMMHSD) pacCuUUTaH
Ha 78 uacoB W BKIOYaeT B ceOs NpodeccHOHaIbHO - OPHEHTHPOBAHHOE
colepkaHue,  HeoOxoauMoe Ui (GOpPMHpPOBaHMs Yy  OOy4aroIMXCs
npodeccuoHanbHOW  kommereHuud.  IIpodeccuonanbHO — OpHEHTHPOBAHHOE
cojiepXKaHue MPOrpaMMBbl pa3BUBAeT XMMHUYECKOE H 9KOJIOTHYECKOE MBILLICHHE.

CIHCOK HCIONB3YEMOM JIUTEpaTypbl JOCTAaTOYHO MOJHBINA, COOTBETCTBYET
tpeboBanusiv ~ ®I'OC  CIIO u  copepxkaHMio  pabodell  MPOrpaMMbl.
TeMarnueckoe  IUIAHUPOBAHUE  COOTBETCTBYET  COJCPKAHMIO  IIPOrPaMMBI
obuieobpa3oBaTeIbHOM AUCUMILUIMHBL «XUMHs». B TeMaTH4ecKoM IjlaHe yKa3aHo
KOJMYECTBO Y4YeOHBIX 4YacOB, KOTOpble OTBEJEHbl Ha HM3y4€HHE MaTepHala H
HpaKTHYECKUE 3aHATHS.

Crpyktypa nporpammbl jiorudHa. CHavana pa3OuparoTcs TEOopeTHYeCKHe
BOINPOCHI JMCUMIUIMHBI, & [OJY4YEeHHbIe 3HAHMs 3aKPEIUISIOTCS Ha IpaKTHKe.
B oOyueHun wucnonp3yrorcsi oOulenpuHsaTble o0pa3oBaTeibHbIE TEXHOJOIMH
(exuuu, NpakTH4YecKHe 3aHATHS) W MHTEPAKTUBHBIMU (DOpMbl 00yueHHs, TaKue
KaK cO3JjaHHe U 3allliTa KeicoB.

Penensenr /47 H.JI. XKecreposa, npenojasarens TTKT - ¢unuana PI'YTIC



Peuienszus

Pabouass mporpamma  06weoGpasoBatenbHON  AMCHMIIHEDBL  « XUMHSD
paspaboraHa Ha ocHoBe (MelepalbHOTO IOCYIAPCTBEHHONO 00pa3oBaTeabHOro
CTaHAapTa CPEAHero mnpodeccuoHanbHoro obpaszosanus (OIOC CIIO) nmns
CIIEUHANBHOCTEH TexHonoruueckoro npoduns CI10.

B pabouelt nporpamme ompejeneHHbl ueiM W 3axauu H3y4aemoi
AUCLHMIUIMHBL, @  TaK  JK€  [UIAHUpyeMble  pe3yJbTaThl  OCBOEHHs
0011e00pa3oBaTeNbHON JUCHMILIMHEBL B cootBeTcTBUE ¢ OI'OC CITO 1 Ha OCHOBe
©1'0C CIIO.

Pabouast nporpamma paccunrana Ha 78 yacos. Pasmensr genstes Ha TEMBI,
Ha H3YYCHHE KaXIOH TEMbl OTBOIMTCHA ONpEAENEHHOE KOIMYECTBO 4YacoB, B
3aBHCHMOCTH OT B@XHOCTH M3y4aeMbIX BONPOCOB. B KaxIoi Teme oTpaxeHsl
TpeboBaHus K 3HAHMSIM M yMeHHsM. B paboueii nporpamme
0011e00pa3oBaTeIbHON JAUCHUIUIMHBI «XHMUSI» YETKO U KOHKPETHO MOCTaBJIEHEI
BONPOCHL M3YHAaeMOro Matepualla, HEOOXOAMMOro IS BiaJeHHs KOHKPETHBIMHU
SHAHWSAMHM 10 JaHHOH aucuuiuiiHe. B paGouei [porpaMme HUMeeTcs
NPOMECCHOHANBHO -  OPUEHTHPOBAHHOE colepxaHue, HeoOXomumoe JuIs
(popmupoBanus  y  obyuarommxcs MpOQEeCCHOHANBHON  KOMIIETEHI[HH.
IIpodeccnonansho - opuenTupoannoe COZEp)KaHHE IIPOrpaMMbl DPa3BHBAET
XHMHYECKOE U IKOJIOTHUYECKOE MBIILIIJIEHHE.

CrpykTypa nporpammsl noruuna. CHauaja pa3bupaloTcs TeopeTHYecKHe
OCHOBbI O0ILEH, HEOPraHHYECKOI U OPraHUYecKOi XMMUH, a 0JIyYeHHbIE 3HAHUs
3aKperIsioTCs Ha MPaKTHYECKHX 3aHATHSIX.
ObpasoBaresyibHblE  TEXHOJIOTHH O0y4eHHs  XapakTepusylOTCs HE TONBKO
OOLIENPUHATEIME (hOpMaMuU, HO H HHTEPaKTUBHBIMH, TaKMMH KaK CO3JaHHE U
3allMTa KecoB.

B paboueil nporpamme nam nepeuens JIMTEPaTypPbl, COOTBETCTBYIOIIMIA
TpebdoBanusm GI'OC CI1O u coneprkanmio paboueii mporpamMMbi.

Peuienzent ﬁ/ / Obnosnenckas JI.B., yuurens Biciieit kateropuu MBOY

Imvuaszuu Ne 6 ropoaa Tuxopeuxa umMeHH aBaxibl I'epost Coserckoro Corosa
K.K.Pokoccosckoro
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