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PabGouass mporpamMma JUCIHUIUIMHBI pa3paboTaHa Ha OCHOBE (heaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEeNLHOTO CTaHAapTa cpeaHero oOmero o0pa3oBaHUs,
YTBEPKJIEHHOro IpukazoM MuHoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
yTBepxkaAeHnn DeepanbHOTo rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPETHETO
o01ero oOpa3zoBaHUs.

PazpaboTunku:
I'pomoBa KpuctuHa AHIpeeBHA, IPETOIaBaTENb.

(pammmnst, UMs1, 0TIECTBO, TOJDKHOCTD, KBATH(HUKAI[MOHHAS KaTETOPHS)

Paboyas mporpaMma JHCLMIUIMHEI PacCMOTpEHAa M PEKOMEHIOBAHA K

YTBEPAKNCHHIO Ha 3acelJaHHH IpeIMETHOH (LMKJI0OBOH) KOMHCCHHM oOmmX
IHCLMILIHH.

[IpoToxon ot «F%» Cow ek 2025 r. No i

ITpencenarens npeaMeTHO#M (LMKI0BOM)

KOMHCCHH % C.I'. Pununckwuii
2~ (nonmucs) (HEHIHATEL, damunmg)



1. Ob6mas xapakTepucTrKa pabodeil mporpaMMbl TUCITUTLTAHBI

1.1. MecTto yudeOHOro TpeaMETa B CTPYKType OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMBbl

Y4eOHbIit IIpEeIMET «XUMHS SABJIACTCSA 00s13aTeNbHON 4acCTbIO
001e00pa3oBaTeIbHOTO  MHKJIa OCHOBHOW  TpodeccroHaabHOM  00pa3oBaTelbHOMN
nporpamMmmbl B cooTBeTcTBUU ¢ @DPI'OC CIIO mo cneumansHoctn CIIO 38.02.03
OmnepanmoHHas eATeIbHOCTh B JorucTuke. Paboyas mporpaMmma cocTaBiieHa Ha OCHOBE
TpeOoBaHM (eAepaTbHOTO TOCYJapCTBEHHOTO O0pa30BaTEIBLHOTO CTaHAapTa CPEIHEro
oOmero 00pa3oBaHMs, YTBEPKIACHHOTO MHHHUCTEPCTBOM 00pa3oBaHUs W  HAyKH
Poccuiickoit deneparu ot 17.05.2012 1. Ne 413 (pen. ot 29.12.2014 1. Ne 1645, ot
31.12.2015 1. Ne 1578, 29.06.2017 r. Ne 613, ot 12.08.2022 r.) nmpeabsaBiIsieMbIX K
CTPYKTYpE, COACPKAHUI0O U pe3yJibTaTaM OCBOCHUS JUCHUIUIMHBI «XUMHUS», U B
COOTBETCTBUM C PexkoMeHmanusMu MO peain3alud CpPeHEro oO0Iero oOpa3oBaHHsS B
npejesiax OCBOEHUS 00pa3oBaTEIbHOM MNPOrpamMMbl CPEIHETO MPO(PECCHOHATBHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOro oOmIero oOpa3oBaHUs C Y4eTOM TpeOOBaHUIA
denepanbHbIX  TOCYJAApCTBEHHBIX  0Opa30BATENIbHBIX  CTAHJAPTOB MW IMOIYy4aeMOM
npodeccun WK CelHalIbHOCTH CPEIHETO MPOPECCHOHATBHOTO 00pa3oBanus (mucbMo «O
HampaBliecHUu  pekoMenaauuin» Ne  05-592  or 01.03.2023 r. JlemaprameHnta
roCyJIapCTBEHHON TOJUTUKU B cepe cpenHero npodhecCHOHAIBHOTO 00pa30oBaHUSl U
1po¢heCCUOHAIBHOTO O0YUYEHUS).

PaGouass mporpamMma CcoOCTaBjicHa Ha OCHOBE IIPUMEPHOM  MPOTpaMMBbl
oO1meoOpa3oBaTelbHOM  yueOHON  AUCHUIUIMHBI — «bHojorus», peKOMEHIOBaHHOMN
®denepanbHBIM  TOCYJIAPCTBEHHBIM  OIO/KETHBIM  00pa30BaTEIbHBIM  YUPEKICHHUEM
JOTIOJTHUTENBHOTO  TpodeccroHansHOTO0  OOpazoBaHusi  «MHCTUTYT — pa3BUTHA
npodeccruonanbHoro oo6pazoBanus» (IIporokon ot 30.11.22 r. Ne 14). VyeOnas
JTUCHUTUIMHA XUMUSI OTHOCUTCS K 00111€00pa3oBaTeIbHOMY YUeOHOMY ITUKITY.

1.2. llenp 1 nmaHupyeMbIe pe3yabTaThl OCBOCHUSI yUYEOHOTO TIpeaMeTa:

Cognepxkanue TporpaMMbl  OOIIE0Opa30BATEIbHOM  AUCHUILIAHBL  « XUMHUS»
HaIIpaBJICHO HA JOCTH)KCHHUE PE3YJIbTaTOB €€ U3YyUYCHHS B COOTBETCTBHH C TPEOOBAHUSIMHU
dI'OC COO c¢ yuerom mnpodeccuonansuoit HampapieHHoctn OI'OC CIIO. Ilens
W3YUYCHUS TUCIUTIINHBI «XUMUs» Ha 0a30BOM YPOBHE — OCBOCHHE 3HAHUU 00 OCHOBHBIX
MOHATUSAX W 3aKOHAX XHMHH, XHUMHYECKOW CHMBOJMKE W TMPUMCHCHHE IOJYYCHHBIX
3HAHWH W yMEHUH JUIsi OE30IacHOTO HWCITOJIB30BAaHUS BEIICCTB W MaTEPHUATIOB B OBITY,
CEIbCKOM XO3fAWCTBE W Ha TPOU3BOJICTBE, pCEHICHUS MPAKTHUYCCKUX 3a7ad B
MOBCETHEBHON KW3HH, TPEIYyNPEKICHUS SIBICHUN, HAHOCSIIMX BpPEd 370POBBIO
YEJIOBEKA U OKPYKAIOIIEH cpele.



JlocTikeHue 1eNd  WU3y4YeHUs JAWCHMUIUIMHBI  «XUMHS» Ha 0a30BOM  YpPOBHE
o0ecreunBaeTcs peuieHueM CIEeIyOIUX 3a1au:
. dbopMHpOBaHUE CHUCTEMBbl XHMHYCCKMX 3HAHUW KaK BaKHEUIIEH

COCTABJISIIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JexKar
KJIFOUEBbIE TOHATHS, (yHIAAMEHTAIbHbIE 3aKOHbl M TEOPUU XUMHUHU, OCBOCHHUE
S3bIKa HAYKH, YCBOCHHE W I[IOHMMAaHUE CYIIHOCTH JIOCTYIHBIX O000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HMCTOpUEH HX pa3BUTUS U
CTaHOBJICHHS;

. dbopMHpOBaHHE M pa3BUTUE MPEACTABICHUI O HAYYHBIX METOJaX
MO3HAHUS BEUIECTB U XMMHUYECKUX PEAKIUH, HEOOXOAUMBIX JIJIsi MPUOOpETEHUs
YMEHHUI OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B IPUPOJIE, B IPAKTUUYECKON 1 MOBCEAHEBHON KU3HU;

. pa3BUTHE YMEHHMH M CIOCOOOB JCSATEIBLHOCTH, CBS3aHHBIX C
HaOJMIOJICHUEM U OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJI0ICHHEM
npaBuiI 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMHU.

O6mme komnerenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUHU (J1aee —
I[IK) ®IoC CIIO B COOTHECEHMH C JMYHOCTHBIMH, METalpeIMETHBIMU

U TpEeIMETHBIMU pe3yjbTaTaMu 00yueHust 0OazoBoro ypoBHs (mamee — IIPO)
®I'OC COO npencraBieHbl B TAOIUIIE:
Koa u Inanupyemble pe3yabTaThbl OCBOSHHS THCHUTIINHDI
HaNMMeHOBaHHe
‘l"’pM“pyeM”}‘ O6ume JucuMIInHAPHbIE
KOMIIeTeH Ui
OK 01. BeiOupars | JInuHocTHBIE pe3yabpTaThl  JOKHBI | [1PO1. CdopmupoBaHHOCTH
CIIOCOOBI  pelIeHHs | OTpaXkaTh B 4YacTH:  TPYJAOBOTO | MPEICTABICHHUIA: 0 XHMHUYECKON
3a7a4 BOCIIUTAHUS: COCTABJSIIOLIEH  €CTECTBEHHOHAYYHOH
npo(eCCHOHATBHON | - TOTOBHOCTb K TPYAYy, OCO3HAHHE | KAPTUHBI ~MHUpA, pPOJH XUMHU B
IeSATEeITbHOCTH [IEHHOCTH MacTepCTBa, TPYI0JIO0NE; NO3HAaHWUM  SIBJICHWH  TNPUPOIBI, B
HNPUMEHHUTEIBHO - TOTOBHOCTb K aKTHBHOW | pOpMUpPOBAHUH MBIIIICHUS "
K Pa3IMYHBIM | JCATCIbHOCTHU TEXHOJIOTHYECKOM KYJIBbTYPhI JIMYHOCTHU, €e
KOHTEKCTaM U COLUMAJIbHOW  HANpaBIEHHOCTH, | (yHKIMOHATIHHON IPaMOTHOCTH,
CIIOCOOHOCTh WHULMUPOBATh, | HEOOXOAUMOMN TS peLIeHns
IUIAHUPOBAaTh U CaMOCTOSATENBHO | MPAKTHYECKUX 3a7ad M HKOJIOTHYECKU
BBIITOJIHATD TaKYHO ACATCIbHOCTD, 000CHOBAHHOTO OTHOIIEHHUSA K CBOCEMY
- MHTEpeC K pa3IuuHbBIM cdepaM | 310pPOBBIO U IPUPOJHON Cpere;
poeCCHOHABHON e TETHHOCTH. I1P6 2. Bnanenue CHUCTEMO
MeramnpeameTHbie pE3yNbTaThl | XUMHYECKHX 3HAHHH, KOTOpas
JOJDKHBI OTPaXKaTh: BKJTFOYACT: OCHOBOIIOJIAraloIINe
Osnanenue YHUBEPCATbHBIMH | TIOHATUSI (XMMUYECKHH DJIEMEHT, aToM,
y4eOHBIMU MMO3HABATEILHBIMU | DJIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-




JIEHCTBUSIMU

a) 6a30BBIC JTOTUUECKHE ICUCTBUS:

- CaMOCTOATENBHO (POPMYIHUPOBATH H
aKTyaJU3UpOBaAThH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBIMBAaTh  CYIIECTBEHHBIH
HpI/I3HaK NI OCHOBaAHUs JJI
CpaBHCHHS, Kaaccu(uKauu u
00001IEeHHS;

- ONpEeNeNsATh LeJN JEATEebHOCTH,
3a/1aBaTh apaMeTpbl

U KPUTEPUU UX TOCTUKECHUS;

- BBIBIISITH  3aKOHOMEPHOCTU U
MIPOTUBOPEYUS

B pacCMaTPUBAEMBIX SIBJICHUSX;

- BHOCUTH KOPPEKTUBBI B
NEeSITETbHOCTbD, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB  IIEJISIM,
OLICHUBATh pUCKH MOCJIE/ICTBUM
NEeSITeIbHOCTH,
0) 0a3oBbIC
JIEACTBUA:

- BJIAJETh  HaBbIKAMHU
HCCIIEI0BATEIBCKOU
u MPOEKTHOM

MCCIIEIOBATEIILCKHE
y4eOHo-

ACATCIIbHOCTH,

JNEKTPOHHBIE OpPOUTANIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCT,
3JIEKTPOOTPHULATEIBHOCTB, CTCTICHb
OKHCIICHHSI, XUMUYECKas CBS3b, MOJIb,
MOJIIpHAs Macca, MOJISIPHBI 00BeM,
YIJIEPOIHBIN CKeNeT, (QyHKIIMOHAIbHAS
rpynmna, paaukai, H30Mepus, U30MeEpHI,
TOMOJIOTHUECKUH  psl,  TOMOJIOTH,
yTJI€BOAOPO/IBI, KHCIIOPO/- "
a30Tco/IepIKaIIne COCIMHEHMUS,
OWOJIOTUYECKH AaKTHBHBIC BEIICCTBA
(yrneBoapl, XUpPbBI, OCNKH), MOHOMEp,
MoJInMeED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIIMHCHHS,
KpUCTAININYECKasl ~ pelieTKa,  THUIIbI
XUMHYECKHX pPEeaKuil (OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
SHIAOTEPMHUYCCKHEC, PEAKIIMA HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTBI,  JJIEKTPOJIUTHYCCKAS
T CCOLIHAITHS, OKHCITUTEIIb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHUYECKOH  pEaKIMH, XUMHUYECKOE
pPaBHOBECHE), TCOPUH M 3aKOHBI (TCOPHS
XHUMHUYECKOTO CTPOCHHS OPraHHMYECKUX

HaBbIKaMU pa3pelieHust npooiem; Bemects  A.M. DbyrtinepoBa, Teopus
- BBIABIATH HPUYMHHO-CIEJICTBEHHBIE | NIEKTPOIUTHYECKOM JMCCOLIMALIUH,
CBSI3U MIEPUOJUYECKUI 3aKOH H.N.
u aKTyaJIM3UpOBATh 3ajauy, | MenaeneeBa,  3aKOH  COXpaHEHHUs
BBIJIBUTATh TUIIOTE3Y Macchl), 3aKOHOMEPHOCTH,
ee peleH sl, HaXOAUTh apIyMEHTHI [l | CUMBOJIMYECKHI SA3BIK XUMUH,
JI0Ka3aTenbCTBA CBOMX YTBEP)KACHUH, | (hakTOoIOTHYECKHe CBEJICHUS 0
3ajaBaTh IapaMeTpbl W KPUTEPUM | CBOMCTBaX, cOCTaBe, IMOJyYEeHUH M
peleHus; 0e30MmacHoM HCIOJIb30BAHUHU
- QHAJM3UPOBATh IOJyYEHHbIE B XO/€ | BXKHEHIINX HEOPraHUYecKuX u
pelieHus 3a7auu pe3yJbTaThl, | OPTAaHUYECKUX BEIIECTB B OBITY U
KPUTUYECKH OLIEHUBATh UX | IPaKTUYECKOH eATEIbHOCTH YeJIOBeKa.
JIOCTOBEPHOCTB, nporrozupoBats | [IP6 3. CdopMupoBaHHOCTH YMEHUM
U3MEHEHHE B HOBBIX YCIOBUSX; BBISBIISITH XapakTepHble TNPU3HAKU U
pa3pabarbIBaTh TUTaH pelIeH sl | B3aMMOCBSI3b ~ M3yYEHHBIX  TOHATHH,
npobJemMbl  C  y4eTOM  aHajM3a | MPUMEHSATh COOTBETCTBYIOIIME OHSATHS
UMETOIIHAXCSI MaTepHaIbHBIX W | IPH ONHCAaHUM CTPOCHHS W CBOWCTB
HeMaTepHaJIbHBIX PECYPCOB; HEOpPraHMYeCKUX M  OpPraHMYecKuX
-- yMeTh TIEPEHOCHTh 3HAHUS B | BEMIECTB M WX MPEBPANICHHUI; BBISBISTH
MO03HABATEIBbHYIO B3aMMOCBSI3b XHMHYECKUX 3HAHUU C
" PaKTUIECKYIO o0JIacTH | MOHATUSAMH W TIPEICTABICHUSIMH
KHU3HENIEATeNbHOCTH; JpyTUX €CTECTBEHHOHAYYHbIX
- yYMETh HMHTETPUPOBATH 3HAHUS W3 | IPEIMETOB.
pa3HBIX MMPEIMETHBIX 00JIaCTel; I1P6 4. CdopMHpPOBaHHOCTh YMEHHM
- BBIIBUTATh HOBBIC HJIEH, MpeajiaraTh | UCIOIb30BATh HAaMEHOBAHHS
OpPHUTMHAJIbHBIE TOAXO0/Ibl U PEIICHUS XUMHUYECKUX COeMHEHU I
MEXTyHaPOIHOTO COH03a




TEOPETUYECKOU U MPUKIIAJTHON XUMUU U
TPUBHAJIBHBIC HA3BAHMA BaXHEHUIINX
BEILIECTB (3TUJICH, allETUJICH, TJIULIEPHUH,

dbenon, dopmampaerum, — yKcycHas
KHCIIOTa, TJWIMH, YrapHbIA  Tas,
YIJICKUCIBIA Ta3, aMMHaK, TralleHas

W3BECTh, HETallIeHAas! U3BECTh, TUTHEBAS
coJla U APYTUX), COCTABIATH (POPMYJIbI
HEOPTaHWYECKUX U  OPraHUYECKUX
BEIIECTB, YpaBHEHHUS  XUMHYECKUX
peakuuii, OOBSACHATH WX  CMBICIT;
MOJITBEPKIaTh XapakTepHbIe
XAMUYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMHU
M 3aMUCSAMHU YPaBHCHHHA XHMHUYECKUX
peaKuuii.

[IP6 5. CdopMHpPOBaHHOCTH yMEHUU
yCTaHABIIUBATh MIPUHAIICKHOCTD
U3YYEHHBIX HEOPraHUYECKUX u
OpPTaHHYECKUX BEIICCTB K
ONpe/ieNieHHbIM KJIaccaM U Tpymram
COCIMHEHUH,  XapaKTepHU30BaTh  UX
COCTaB W  BaXKHeHIIMe CBOWCTBA;
OTIPECIIATh BUIBI XUMHUYCCKUX CBSI3CU
(KoBasIeHTHAs, MOHHAsA, METaJITUYecKas,
BOJIOPOJHAS), THIBl KPHCTAUIMYECKUX
pEeIIeTOK BEUIeCTB; KIacCHU(pUIUPOBATH
XUMHUYECKHE PEAKIUH.

I[IP6 7. CdopMupoBaHHOCTh yMEHUI
MPOBOJUTH PACUYETHI MO0 XUMHUYCCKHM
dbopMynaM U ypaBHEHHSIM XUMUYECKUX

peakuuii c WCIIOJIb30BaHUEM
(buznuecKkux BEJIMYUH,
XapaKTEPU3YIOIINX BEIIECTBA C
KOJMYECTBEHHOM  CTOPOHBI:  MAacCCHhl,

o0bema (HOpMaJibHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHBIC XHUMHWYCCKHUC 3HAHUA OJIA
OPUHATHS pPEUIeHHH B KOHKPETHBIX
JKU3HCHHBIX CHUTyalusaX, CBA3AHHBIX C
BEIIIECTBAMM U MX IPUMEHEHHUEM.

OK 02. | JluunocTHBIe pe3ynbTaThl JOJOKHBI | [IP6 6.  BrmageHme  OCHOBHBIMH
Hcnons3oBath OoTpaxaTb B 4YacTH:  LEHHOCTH | METOJAaMH Hay4HOTO MO3HAHUS
COBPEMEHHBIC Hay4YHOTO TTO3HAHUS: BEIIECTB W XWMHUYECKHX SIBJICHUU
CpeIcTBa  TIOMCKA, | -COPMUPOBAHHOCTH MHUPOBO33peHUs, | (HaOoIeHue, U3MEpPEHHUE,
aHaym3a COOTBETCTBYIOILIETO  COBPEMEHHOMY | SKCIIEPUMEHT, MOJICTUPOBAHUE).

U UHTEpHpPETalHH | YPOBHIO pa3BUTHS HayKH u | IIP6 7. CdopmupoBaHHOCTH yMEHHIA
nHpopmarun 00II1eCTBEHHOM MPaKTUKH, | MPOBOAUTh PACUYEThl MO XUMHUYECKUM
1 MHPOPMAIMOHHBIE | OCHOBAHHOTO Ha JHANOTe KYIbTyp, | GopMyliaM U YpPaBHEHUSIM XUMHUYECKHX
TEXHOJIOTUHU JUIS | COCOOCTBYIOILIETO OCO3HAHMIO CBOETO | peakuui c HCIOJIb30BaHUEM
BBIMIOJIHEHUS  3aJa4 | MecTa (buznuecKux BEJIMYUH,
pOoeCCHOHAIBPHON | B MOJUKYJIBTYPHOM MHUPE. XapaKTEPU3YIOMINX BEIIECTBA c




ACATCIIbHOCTH

MeTtanpeameTHbie PE3YIIbTATHI
JOJKHBI OTPaKaTh:

OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JCHCTBUSAMMU:

B) pabota ¢ uHpopMaImei:

- BJIQJCTh HABBIKAMH  ITOJTYYCHHS
nHpopmaruu

U3  WCTOYHUKOB  pa3HBIX  THIIOB,
CaMOCTOSITEIILHO OCYUIECTBIISATH
MOUCK,  aHAINW3,  CHUCTEMAaTH3AIHIO
W UHTEpIpeTanui  HUHPOpMaIu
pa3IMYHBIX BUJIOB u dbopMm
MIpe/ICTaBJICHHUS;

- OLICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTD uHbopMaIuuy,

€C COOTBECTCTBHC IIpaBOBbBIM u
MOPAJIbHO-3TUYCCKUM HOpMaM

KOJIMYECTBEHHOW  CTOPOHBI:  MacChl,
o0beMa (HOpMaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBAa BEIIECTBA; HCIIOIb30BATh
CHCTEMHBIC XWMHUYECKUE 3HAHHS VIS
NPUHATHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH M UX MPUMEHEHHUEM.

I[IP6 8. CdopMHupoOBaHHOCTH yMEHUU
IJIAHUPOBATH " BBITIOJTHSTh
XUMHUYECCKHH IKCIIEPUMEHT
(mpeBpalleHusT OPraHNYECKUX BEIICCTB
IIpY HATPEBAHUU, TIOJTYUYCHUE ITHIICHA U
M3Y4YCHHE €ro CBOWCTB, Ka4CCTBCHHBIE

peakuuMyd Ha albJerHIbl, Kpaxmall,
YKCYCHYIO  KUCJOTYy;  JeHaTyparuus
OCNKOB TMpU HArpeBaHUU, LIBETHBIC

peakiuu OEJIKOB; MPOBOJIUTH PEAKIIMH
MOHHOTO OOMeEHa, OMpeneNiTh Cpemy
BOJHBIX  PacTBOPOB, KauyeCTBEHHBIC
peaknuu Ha Ccyibdar-, KapOoHAT- |
XJIOPUI-AaHUOHBI, Ha KaTHOH aMMOHHWS,
pemaTh AKCIIePpUMEHTAIBHBIE 33]]a4H 110
teMaMm "Mertamiel" u "Hemeramisl") B
COOTBETCTBUU C IpaBUJIAMU TEXHUKHU

0e30macHOCTM TNpu  OOpalieHuu  C
BELIECTBaAMU u 1a00paTOPHBIM
000pyI0BaHUEM; NPECTABIIATh
pe3yIbTaThI XHUMHUYECKOTO
JKcnepuMeHTa B (opMmMe  3alucH

YPABHEHUN COOTBETCTBYIOIIUX PEAKLIUN
U (OpMyIMpPOBATH BBIBOJBI Ha OCHOBE
3THX Pe3yJIbTaTOB.

IIP6 9. CdopMupoBaHHOCTb YMEHHS
aHAJM3UPOBAThH XUMHAYECKYIO
UH(POPMALIUIO, TOTY4YaeMYI0 U3 Pa3HbIX

HCTOYHUKOB (cpencts MacCOBOM
uHpopmauuu, cerb MHTepHeT u
JPYTHE).

OK 04. OpdexTrBHO
B3aMMO/IEHICTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JImgHOCTHEIE PE3YIbTAaTbl  JOJIKHBI
OTpaxaTb B qacCTu: OCHHOCTHU
HAay4YHOTO IIO3HAHUA: OCO3HAHUC
IOCHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH,

TOTOBHOCTB OCYLIECTBIISITh POEKTHYIO
U UCCIENOBATEIBCKYIO JEATEIBHOCTD
VHJIMBUIyaJIbHO U B TPYIIIIE.

MCTaHpCIlMeTHBIC PE3YJIbTAaThI
AOJIKHBI OTpa>XaTh:
OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBHSIMH:
0) COBMECTHasl IeITeIIbHOCTb:
-  TIOHMMaTh W  HCIIOJIb30BaTh

I1P6 8. CdopmMHpOBaHHOCTH YMEHHHA
IUIAHUPOBATh u BBITIOJTHATh
XUMHUYCCKU IKCIIEPUMEHT
(IpeBpamIeHns] OPraHUYeCKUX BEIIECTB
[IPY HArpEBaHMH, TOJyYCHUE ITUIICHA U
U3yYCHHUE €ro CBOWCTB, KayeCTBEHHBIC

peakuuMyd Ha albJeruibl, Kpaxmall,
YKCYCHYIO  KHUCJIOTYy;  JIeHaTypauus
OeKOB TMpU HArpeBaHWU, LIBETHBIE

peakiuu OENKOB; MPOBOAHWTH PEAKIIUU
WOHHOTO OOMEHa, OMNpeAeNsiTh Cpery
BOJHBIX  PAacTBOPOB, KauyeCTBEHHbIE
peaknuu Ha cyibdar-, kapboHaT- u




IIpEUMyILeCTBAa KOMaHHOU

Y UHIUBUAYAJIbHON PabOTHI;

- INPUHHMATh LEJIU  COBMECTHOH
NESATCIIBHOCTH,  OPraHU30BBIBaTb U
KOOPJAMHUPOBATH AEHCTBUS

110 €€ JOCTH)KEHUIO: COCTaBJIATh ILIaH
JNEUCTBUM, paclupencisarb poilu ¢
y4EeTOM MHEHUHI Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHON
paboThl

XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHUSI;
pelaTh SKCIepUMEHTAIbHBIE 33/1a4H 110
temam "Mertamuibl" u "Hemeramibl") B
COOTBETCTBUM C HPAaBWIAMU TEXHUKHU

0€30MacHOCTH TpH  OOpalIeHuu ¢
BEILIECTBAMHU u 71a60paTOPHBIM
o0opyoBaHuEM; MIPEJICTABIISITH
pe3yJbTaThI XUMHYECKOTO
JKCIIepuMeHTa B (opMme  3amucu

YPAaBHEHUI COOTBETCTBYIOLIUX PEAKLUI
1 (HOpMYyIHPOBATh BBHIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB.

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>Karoleu

Cpenbl,
pecypcocOepexeHu
10, MPUMEHSATD
3HAHUS

00 U3MCHCHUU
KJIMMaTa, MPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3 PEeKTHBHO
JIENCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUsAX

JInuHOCTHBIE
OTpa)kaTb B YAaCTHU:
BOCIIUTaHHUS:

- c(OpPMUPOBAHHOCTb HKOJIOTHMYECKOI
KyJbTypbl, = IOHMMAaHWE  BIIMSIHUSA
COLIMAJIbBHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHOU
U COLMAIbHOM cCpelbl, OCO3HaHUE
100aTBbHOTO xapakTepa
HKOJIOTHUECKUX MPOOIIEM;

- IUIAHUPOBAHUE U OCYULIECTBICHHUE
JNEHUCTBUM B OKpYJXKarollled cpeie Ha
OCHOBE 3HAHMA LEJed YCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

- AKTMBHOE HEIpUATHE JIEUCTBUH,
MPUHOCSAIIMX  BpEl  OKpYyXarolen
cpexne;

- yMeHue

pe3yabpTaThl  JOJKHBI
9KOJIOTUYECKOIO

IIPOTHO3UPOBATH
HeOJ1aronpusTHbIE JKOJIOTUYECKHE
IIOCJIEICTBUS peANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALATh UX;

- pacUIMpEHHE OIbITa JEATEIBHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH.

MeramnpenmeTHble pe3yIbTaThI
JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU

KOMMYHHUKATUBHBIMU JICHCTBHUSIMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- NOHMMaTb W  MCHOJIb30BaTh
MPEUMYILECTBA KOMaHJHOH
Y UHAMBHUAYAIbHON paboThI;

- NpHHUMATh LEJIH  COBMECTHOH
NEesATEIbHOCTH, OpPraHM30BBIBATH U
KOOPJIUHUPOBATh NENCTBUSA
[0 €€ JIOCTH)KEHUIO: COCTaBJIATh IJIaH
JNEUCTBUM, pacOpeAcssiTb pojaud  C
y4eTOM MHEHUU YYaCTHUKOB
o0CyXJaTh pe3yjibTaTbl COBMECTHOM
paboThI

I1P6 1. CdhopmupoBaHHOCTB
IIPE/ICTABIICHUIN: 0 XUMUYECKON
COCTABJIIOLIEH  €CTECTBEHHOHAYYHOH
KapTUHbl ~MHpa, pPOJIM XUMHUM B
NO3HAHWUM  SIBJICHUH  TPHUPOIBI, B
(dbopmMupoBaHUU MBILIUIEHUS u
KYJIBTYPBI JUYHOCTH, ee
(GYyHKIMOHATBLHON IpPaMOTHOCTH,
HEOO0XO0 MO I ¢ pelieHus

NPaKTUYECKUX 3aJa4 U SKOJOTMYECKH
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3/10POBBIO U IIPUPOJHOM cpefe.

U (GOpMYJIMPOBAHHSI  BBIBOJAOB  C
UCIIOJIb30BAHUEM HAYYHBIX IOHSATHUH,
TEOPUI U 3aKOHOB.

I[1P6 10. CdopmupoBaHHOCTH yMEHUi
coOmolaTh  TMpaBUjia  IKOJIOTHYECKHU
1€J1IeCO00Pa3HOTO MOBEJCHHS B OBITY U
TPYIIOBOM  NIEATENIBHOCTH B  IEJIAX
COXpaHEHHUsT  CBOEro  3/I0POBbS U
OKpYXarolllell  MPUPOJHOM  CpEelbl;
YUHUTBIBATh ONACHOCTh BO3ICHCTBUSA Ha
JKUBBIE  OpPraHU3Mbl  ONPENEIECHHBIX
BEILIECTB, TTOHUMAsi CMBICI TIOKa3aTess
IIpEeAEIbHON JIOIIyCTUMOU
KOHIICHTPAIIUH.




IIK 2.1 OrmeuuBarb
KpeIUTOCTIOCOOHOCT
b KJIMEHTOB

NPUMEHITh  3HAHWUS  XUMHU  JUIS
pelieHrs npoQeccuoHaNbHbIX 337a4 U
aHaJn3a B Pa3IUYHBIX
podecCHOHAIBHBIX CUTYaAIUAX

UCIOJIb30BATh MPHOOPETCHHBIE 3HAHUS
u YMEHUS B IIPaKTUYECKOU
JeSATEIbHOCTHU U IIOBCETHEBHOU KU3HMU.




2. CTpyKTypa 1 COAep>KaHue TUCHUTIINHBI

2.1. OOBbeM IUCHUTUIUHBI U BUJIBI Y4€OHOM paboThI

Bun yuebHoli paboThl O0bemM B yacax

0O06bem 00pa3oBaTeIbHON MPOrPAMMBI TUCITUTIIUHBI 68
O0beM paboThI CTYICHTOB BO B3aMMOJICHCTBHH C MPEMOAABATEIEM 68

B TOM YHCIIE:

TEOPETUIECKOE O0yUCHUE 32
MIPAKTHUYCCKHUE 3aHATHUS 22
71a00paTOPHBIC 3aHATHS 12
KOHTPOJIbHBIC paOOTHI -
caMoCTOsITeNIbHAs paboTa -
ITpomexyTounas arrectanus B popme nuddepeHnmpoBanHOro 3auera 2
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2.2. TeMaTHYEeCKUM IJIaH U COJIEPKAHUE TUCIIUILTUHBI

HaumenoBaunue
pa3ieyioB U TEM

Coneprkanne yuyeOHOro Mmarepuana u GopMbl
OpraHU3aIuu JAEATEIbHOCTU CTYJICHTOB

O0BeM
4acoB

Konansr
KOMIIETCHIINH,
bopMupoBaHUIO
KOTOPBIX
crocoOcTByeT
3JIEMEHT
pOrpamMMbl

1

4

Paznen 1. «OCHOBBI CTPOCHMS BEIIECTBAY

(o]

Tema 1.1.
«CTpoeHue aToMOB
XAMHUYECKHUX
2JIEMEHTOB U
npupoIa
XUMHYECKOH CBI3H»

Conepxanue yueOHOTO MaTepuaia

1. CoBpemeHHass MOJ€Ib CTPOEHHS  aTroMa.
CUMBOJIMUECKUI  $I3BIK ~ XUMHUU. XHUMHUYECKHUI
3JIEMEHT.

2. DneKTpoHHas KoH(pUTyparms aToma.
Krnaccudukaiuss XAMUIECKUX 3JIEMEHTOB (s-, p-, d-
3JIeMEHTHI). BajeHTHbIe 371eKTpOoHbl. BaneHTHOCTS.
3. DIeKTpoHHas NpUpoAa XUMHUYECKOW CBA3H.
DNeKTpOOTPULIATETILHOCTh.  Buasl  XuMU4ecKoit
CBs3M (KOBaJieHTHas, MOHHAs, MeTaJJIn4ecKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUs

B ToM u4uciae mNpakTHYECKHX 3aHATHH |
nabopaTopHBIX PaboT

IIpakTuueckoe 3aHATHE «CocTaBiicHHE
XUMHYCCKHX bopmyn HEOPraHUYECKHUX
COEIMHEHUN. Pemenue 3agaHui Ha
HCIIOJIB30BAaHUE XHMHUYECKOM CHMBOJHKH H
Ha3BaHUM  COENMHEHUM 1O  HOMEHKJaType
MEXAYHApPOJHOTO COK3a TEOPETHYECKOW U
NPUKIAAHON XUMUM U TPUBUAJIBbHBIX Ha3BaHUM
JUIS COCTaBJICHUSA XUMHYCCKHX dbopmyn
JIBYyXaTOMHBIX COeOUHEHUN (okcua0B,
cynb(puI0B, THUAPUAOB M T.M.) U JPYyTUX
HEOPraHUYECKHUX COeOUHEHUN OTIEIbHBIX
KJIACCOB

OK 01, JIP 10,
JIP 14, JIP 17

Tema 1.2.
«Ilepnognueckuit
3aKOH 1
nepruoanyecKas
tabnuna J[. 1.
MenpeneeBa»

ConepxaHnue yueOHOTro MaTepuaia
1. TIlepuoamueckass  cucTemMa  XHUMHUYECKUX
bnemenToB J[.M1. MeHnaeneena.
2. @®wusnueckuit cmpich [lepuonuaeckoro 3akoHa
J[.1. Mengeneena.
3.  3aKOHOMEPHOCTH  HW3MCHEHHS  CBOWCTB
XUMHUYECKUX  JJIEMEHTOB, 00pa3yeMblX UMH
MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C
MOJIO)KEHUEM XUMHUYECKOTO 3JIEMEHTAa B
[lepuoguueckoir cucreme. OTKpPBITUE HOBBIX
XUMHUUYECKHUX JIEMEHTOB

B ToM wu4ucne mpakTHYECKHUX 3aHATHH U
nabopaTopHBIX padboT

[Ipaktuueckoe  3amstne  «MeTtamnudeckue  /
HeMeTaJlITHYecKie CBOMCTBA,

QJICKTPOOTPULATCIBHOCTh XUMHWYCCKUX 3JICMCHTOB B

OK 01, OK 02,
JIP 10, JIP 14,
JIP 17




COOTBCTCTBUU C HUX ISJICKTPOHHBIM CTPOCHHCM U
MOJIOYKEHHUEM B TIePUOINICCKON cucreme
xuMudeckux asiemeHToB .. MeHneneeBay.

Paznen 2. « XuMUYECKUE PeaKIum»

Tema 2.1.
«Tumnsr
XUMHUCCKHX
peakuuii»

Conepxxanue y4yeOHOro MaTepuaia

1. Kiaccudpukanmus © TUIOB XUMHYECKHUX
peakuuil ¢ y4aCTUEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHne ypaBHEHUM peaKUUid COCIUHEHMUS,
pa3ioxeHus, 3aMelieHus, oOMeHa, B T. H.
peakuuid ropeHusi, OKHCICHHUS-BOCCTAHOBICHUS.
YpaBHeHnus OKUCJICHUS-BOCCTAaHOBJICHHUS.
Crenennb OKHCJICHUS. OKuCIUTEND u
BOCCTAHOBUTEIIb.

2. CocraBiieHHE U ypaBHUBaHUE OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakuui METOJIOM
3JIEKTPOHHOTO OanaHca.

3. OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKIUU
B TpuUpoOEe, MPOU3BOJACTBEHHBIX IMpolieccax U
KU3HEJESTEIbHOCTH OPraHU3MOB

B ToM u4uciae mpakTHYECKHX ~3aHATHH |
nabopaTopHBIX PaboT

[IpakTtnueckoe  3ansitue  «KonuuecrBeHHBIE
OTHOIIIEHHUS B XUMUWY. OcHOBHBIE
KOJIMYECTBEHHbIE 3aKOHBl B XUMUM U PACUYETHI 10O
YpaBHEHUAM XHMHYECKHX peakuui. MoJib Kak
€IUHUIIa KOJIMYecTBa BewiecTBa. ModsspHas
Macca. 3aKOHbl COXPAHEHHUsI MacChl U DHEPTUHU.
3akoH ABorajgpo. MonspHbeiii 00BeM Ta30B.
OtHocuTeNbHAsT MIOTHOCTh Tra3oB. Pacuersl mo
YpPaBHEHUSM XUMHUUYECKUX peakuuit c
HCI0Jb30BAHUEM Macchl, ob6beMa (mpu
HOPMAJNBbHBIX YCIOBHUSX) Ta30B, KOJUYECTBA
BELIECTBA

OK 01, JIP 10,
JIP 14, JIP 17

Tema 2.2.

«DNEeKTPONIUTHYEC
Kasi JUCCOI[UAIHs
Y MOHHBIA OOMEH»

ConepxaHue yueOHOTro MaTepuaia

1. Teopuss >IEKTPOTUTHYECKOW JUCCOLMALMUU.
WNonbl.  DOnextponutsl. Peakuuum  HOHHOTO
oOMeHa.

2. CocraBieHue peakUMil HMOHHOro oOMeHa
IMYTEM COCTABJICHUSA UX IMOJHBIX U COKpPAIICHHBIX
MOHHBIX  ypaBHEHUH. KucinorHo-ocHOBHBIE
peaKIuu.

3. 3ajiaHus Ha COCTaBJIEHHUE MOHHBIX peaklui

OK 01, OK 04,
JIP 10, JIP 14,
JIP 17

Paznen 3. «CTpoeHue U CBOMCTBA HEOPTAHUUECKUX BEUIECTBY»

14
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Tema 3.1.
«Knaccuduxarnmusi,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIICCTBY

Conepxxanue y4eOHOTO MaTepuaia

1. [Ipenmer HEOPraHUYEeCKOMN XUMHH.
Knaccudpukanus HEOPTaHUYECKUX BEIICCTB.
[IpocTeie u crnoxxuble BemecTBa. OCHOBHBIE KIIACCHI
CIIOKHBIX  BEMECTB  (OKCHIBI,  THIPOKCH]IHI,
KHUCJIOTBI, COJIH ).

2. B3aumocBs3b  HEOPTaHWYECKUX  BEIIECTB.
ArperatHble COCTOSIHUS BEIIEeCTBA.
Kpucrannuueckre u aMop@HbIe BEmIeCTBA. THIIBI
KPUCTATTNYECKUX pelIeToK (aTromHas,
MOJICKYJISIpHAS, WOHHAs, METaJUINYecKas).
3aBUCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTBA OT
TUNA KPUCTAJUTMYECKON pEeHIeTKUu. 3aBUCUMOCTH
XMMHYECKOH aKTUBHOCTHM BEIIECTB OT BHUJA
XUMHYECKOH CBS3M MW THIA KPHUCTAUIMYECKOU
pemetku. [IpuunHbl MHOrooOpa3usi BEIIECTB

B TOM uyncie npakTU4YeCKUX 3aHATUN U
1a00paTOPHBIX paboT

[IpakTuueckoe 3aHATHE «HomeHnkiatypa
HeopraHuyeckux Beuiects». Ha3zpanue BemecTBa
UCXOAS W3 WX XHMHUYECKOH Qopmynbl umm
COCTaBIICHUE XUMHYECKOWH (OPMYIBI UCXOMAS U3
Ha3BaHMS  BeLIeCTBA IO  MEXJAYHapOJHOMU
(MIOITAK) wunu TpuBHaIbHOM HOMEHKIATYpE.
Pemenne NPaKTUYECKUX 3aJlaHAN 1o
KkinaccudUKauu, HOMEHKJIAType U XUMHUYECKUM
bopmymnam HEOpTraHUYECKUX BEIIECTB
pPa3IMUYHBIX KJIacCOB (yrapHbI ras3, yrieKuCIbIN
ra3, aMMHaK, TraiieHas UW3BECTb, HeErauieHas
W3BECTh, MUThEBAS COJA M IPYTUX): HA3bIBaTh U
COCTaBIATh (OPMYJBl XUMHUUYECKHX BEILECTB,
ONpeaesITh NPUHAMIEKHOCTD K Kiaccy.
HUcTounnku xumuueckoi mHpopmamnuu (CpeacTs
MaccoBOoi uHpopmMauuu, ceTb MHTepHeT U
npyrue). Ilouck unHbpopmanuum 1no Ha3BaHUSIMU,
UJIeHTUQUKATOpAM, CTPYKTYPHBIM hopmyniam

OK 01, OK 02,
JIP 10, JIP 14,
JIP 17

Tema 3.2. «Pusuko-
XAMUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEILIECTB)»

Copepxanue yuebHOro Matepuana

1. Meramnbl. O6mue ¢pu3nyeckue 1 XMMUYECKue
coiictBa MerayuioB. CrnocoObl  MOJy4YEHHS.
3HaueHUE METAJUIOB U HEMETAJJIOB B NIPUPOAE U
KU3HEACATEIbHOCTH 4YEJIOBEKa M OpPTraHU3MOB.
Koppo3ust meraninoB: BUIbI KOPPO3UHU, CIIOCOOBI
3alIUTHl METAJJIOB OT KOPPO3HHU.

2.  Hewmeramnel. OO6mwue  Qusznueckune
XAMHUUYECKHE CBOWCTBA HEMETANJIOB. THINHYHBIE
CBOMCTBA HEMETAaJIoB IVv-VIl CpyImIl.
Knaccudpukamnus m HOMEHKJIATypa COEIMHEHUU
HEMETaJIOB. KpyrosopoTsl OMOTEHHBIX
3JIEMEHTOB B IPUpPOJIE.

3. XHMMHYECKHE CBOICTBA OCHOBHBIX KJacCOB
HEOpPTraHUYECKHUX BEIIECTB (oxcunos,
TUJPOKCUJIOB, KUCIIOT, COJIEH U Jp.).
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OK 01, OK 02,
JIP 10, JIP 14,
JIP 17




3aKOHOMEpPHOCTH B H3MEHEHHUHU CBOMCTB
MPOCTHIX BEUIECTB, BOJOPOJAHBIX COCIMHEHUH,
BBICHIMX OKCHJIOB M THJIPOKCHUJIOB

B Tom uumciae maGopaTtopHbIX paboT U
NPAKTUYECKHUX 3aHITHHU

IIpakTHueckoe 3aHSATHE «CocraBnenue
YPaBHECHUN XMMHMYECKUX pEaKUHUH C y4aCTUEM
IIPOCTBIX u CIIOXKHBIX HEOPraHUYeCKUX
BEIIECTBY.

YpaBHEHUs XMMHUUYECKUX DPEAKUHMH C ydacTHEM
IIPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB:
METajIJI0B U HEMETAJUIOB; OKCHUIOB METaJUIOB,
HEMETaUIOB U aM(OTEpHBIX  SJIEMEHTOB;
HEOPTraHMYECKUX  KHUCIOT, OCHOBaHMM U
aM(OTEepHBIX TUIPOKCHUAOB; HEOPTAaHUYECKUX
CoJIel, XapaKTepU3YIIUX UX CBOMCTBA.
Pemenne NIPaKTHKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUi Ha CBOWCTBA, COCTaB,
noslydeHue M 0e30macHoe  HMCIHOJIb30BAHHE
BAKHEHIINX HEOPraHMYECKUX BEUIECTB B OBITY U
NIPAKTUYECKOU AEITEIbHOCTH YEJIOBEKA

Tema 3.3.
«nentudukanus
HEOPraHUYECKHUX
BEIIECTBY

ConepxaHnue yueOHOro MaTepuaia

1. Unentudukanus HEOPTaHUYECKUX BEIIECTB C
HCIIOJIb30BAHUEM MX (PU3UKO-XUMUUYECKUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKIIUH.

Kap6OHaT- " XJIOpUA-aHHUOHBI, HAa KaTUOH
AMMOHMN

2. 3yueHune KaueCTBEHHBIX peaklUui Ha cylabdar,

B Ttom uucine maGopatopHbIXx paboT u
MPAKTHYECKUX 3aHSATHI

JlabopaTopHas paboTta «Unentuduxamnus
HEOPTaHUYECKHUX BEIIECTBY.

Pemenue SKCIICPUMCHTAJIBbHBIX 3agad 10
XUMHYECKUM CBOICTBaM METaJjaoB u
HEMETaJUIOB, MO PACNO3HABAHWIO W TIOJNYYEHHIO
COEJIMHEHHUI METAJIJIOB U HEMETAJIJIOB.

OK 01, OK 02,
OK 04, JIP 10,
JIP 14, JIP 17

Paznen 4. «CtpoeHu

€ U CBOICTBA OpTraHn4YCCKUX BCUICCTB»

22

Tema 4.1.
«Ctpoenue u
CBOlCTBa
OpPTaHWYECKHUX
BEIIIECTB»

Copepxanue yueOHOTO MaTepuana

1. ITosiBneHne U pa3BUTHE OPraHUYECKON XUMHH KaK
Hayku. [Ipenmer opraHmyeckon xumuu. Mecto u
3HAaYEHHWE OpraHU4YecKod XHMHHM B  CHCTEME
€CTECTBEHHBIX HayK.

2. XuMHUYECKOe CTPOEHUE KaK MOPSII0K COEAMHEHUS
aTOMOB B MOJIEKYJIE COIJIaCHO HMX BaJEHTHOCTH.
OcCHOBHbIE  TOJOXEHUS TEOPUH  XUMHUYECKOIO
CTPOEHHMSI  OpraHMYECKHX  coeauHeHul  A.M.
ByrnepoBa. VYrneponHelil CKeneT OpraHUYecKOH
MOJIEKYJBl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHus MoJekyin. M3omepus u

U30MEDBI.
3. [lonsiTue o QyHKIMOHANBHON Tpymme. Pagukan.
[TpuHLHIBL KJ1accu(puKanuu OpraHUYECKUX

OK 01, JIP 10,
JIP 14, JIP 17
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COCIMHEHUI. MexayHapoaHas HOMEHKIATypa |
MIPUHIUIIBI HOMEHKJIATypBI OpPraHU4eCcKuX
coequHenuil. Ilonstne 00  a3oTconep;kauiux
COEAMHEHUSX, OMOJIOTNYECKH aKTUBHBIX BEILECTBAX
(yrieBopax, KUPAX, Oemkax u ap.),
BBICOKOMOJIEKYJIIPHBIX ~ COCAMHEHUSAX (MOHOMED,
II0JINMEP, CTPYKTYPHOE 3BEHO)

B ToM uymcie mpakTHYECKMX — 3aHATHH U
1a0b0paTOpHBIX paboT

[IpakTueckoe 3aHATHE «Homenknatypa
opraHuyeckux coeauHeHuid. CoOCTaBJIEHHE MOJIHBIX
u COKpAIIEHHBIX CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEUIECTBY.

Tema 4.2.
«CBolicTBa
OpPraHUYECKUX
COCIMHECHUI

Copepxanue yueOHOro MaTepuana

1. ®u3NKOo-XMMHUYECKHE CBOWCTBA OPraHUYECKUX
COCIMHEHUI OTAENbHBIX KJIacCOB (OCOOEHHOCTHU
KJaccu(UKaMu ¥ HOMEHKJIATYyphl BHYTPU Kilacca;
TOMOJIOTHYECKUH psifi U o01mas popmyria; u3oMepus;
¢usnveckne CBOICTBA; XUMHUYECKHE CBOWCTBA;
CIOCOOBI MOTYYCHHUS )

—  OpeleNnbHble  YIIeBOAOPOAbl  (AlIKaHbl U
nuKIoankanel). [opeHue MeTaHa Kak OJHUH U3
OCHOBHBIX MCTOYHHMKOB TE€IJIa B MPOMBIIUIEHHOCTU
u OpiTy. CBOHCTBAa MPHUPOAHBIX YIIJIEBOAOPOJIOB,
HaXO0X/IEHHUE B IPUPOJI€ U IPUMEHEHHUE AJIKAHOB;

— HemnpezeNnbHble (aJKEeHbI, aIKUHBl U alIKaJuCHBI)
U apomaTuueckue  yrieBojoponabl.  ['openue
alleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUIsS CBAPKU U PE3KU METAJUIOB.

2. Kucnopoacoaepxaiiue coequHEHHUsS (CIUPTHI U
¢deHonbl, KapOOHOBBIE  KHUCIOTBI UM JQUPHI,
albJeTUABl W KETOHbI, OKUPBI,  YIJIEBOJBI).
[IpakTnueckoe IIPUMEHEHNE STUJICHTJIUKOJIA,
rnunepuHa, ¢pexona. [Ipumenenue gopmanbaeruma,
aleTANIb/IETUIa, YKCYCHOM KHCJIOTBL. MbIIa Kak
COJM BBICIIMX KapOOHOBBIX KHCJIOT. Moromue
CBOMCTBA MbUIA.

3. A3sotcopepxamue COeAWHEHHUS (aMHHBI U
aMUHOKHCIIOTBI, Oenku). BpicokomomnekyspHbie
COEJMHEHUS (CHUHTETHYECKHE U OMOJIOTHYECKHU-
aKTUBHbIE). MoOHOMeEp, MOJUMEp, CTPYKTYpPHOE
3BeHO. llommmepusanyst STuIEHa Kak OCHOBHOE
HalpaBJIEHUE €ro HCMOoJIb30BaHUA. | eHeTnueckas
CBsI3b MEXKIY KJIACCAMH OPraHUYECKUX COEIMHEHUI

14

B TomM u4ucne nmpakTHYeCKMX — 3aHATHA U
1a00paTOpHBIX paboT

[Ipaktnueckoe 3aHATHE «CBONCTBA OpPraHUYECKHUX
COEIMHEHUH OTAEIBHBIX KIACCOBY.

TpuBnanpHas W MeEXIyHapoJaHAs HOMEHKJATypa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI  IOJIyYeHHs):
NpeeabHbIC (aykaHBI u [MKJIOATKAHBI),
HenpeaeabHble (aJIKEeHbl, AJIKHHbI M aJIKaJUeHbl) U

OK 01, OK 02,
OK 04, JIP 10,
JIP 14, JIP 17
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apOMAaTUYECKUE YTIIEBOIOPO/IbI, CIUPTHI M (PEHOIIBI,
KapOOHOBBIE KHUCJIOTHI W AQUPHI, aTbICTHABl U
KCTOHBI, AMUHBI n AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJISIPHBIC COSTUHEHHUSI.

3ajaHusl Ha COCTaBJIEHUE YPaBHEHUHW XHMHUYECKUX
peaKImii C y9acTHEM OPTaHUYECKHUX BEIECTB Ha
OCHOBaHUU MX COCTaBa U CTPOCHHSI

HpaKTI/I‘leCKOC 3aHATUC «CocraBieHue CXEM

peaKuuii»

CocraBiieHne cxeMm peakiuii (B TOM 4HCIE IO
MPEAI0KEHHBIM LIEITOYKaM IIPEBPALLCHUI),
XapaKTEPU3YIOLIUX XUMUYECKHE CBOMICTBA

OPraHUYECKUX COCOUHEHUN OTIEIbHBIX KJIACCOB,
CIOCOOBI UX IOJIyYE€HHUS M Ha3BaHME OPraHUYECKHX
COCIMHEHUH 110 TPUBUAIBHOW MM MEXKyHAPOIHON
CUCTEMATUYECKOM HOMEHKJIIATYPE.

Pemenne IIPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3alaHUI Ha CBOMCTBA OPraHUYECKUX
COCJIMHEHMI OTJENbHBIX KIACCOB

JIaboparopHas pabota «IIpeBpatienue
OpPraHUYECKUX BEUIECTB MPU HATPEBAHUM.
[lonydyenue oTuiIeHAa W H3yUYEHUE €rO0 CBOMCTB.
MopenupoBanue  MOJIEKYJT M XHMHYECKHX
MpeBpalleHHi Ha TpUMepe JTaHa, dJTUJICHA,
alleTUJIeHa U JIp.

Tema 4.3.
«3Hauenue
OpPraHuYeCcKuX
BEIIECTB, UX
NIPUMEHEHUE B
OBITOBOM U
MPOU3BOJACTBEHHO
A NesITeTbHOCTH
yeJoBeKa»

Coneprxanue yueOHOro MaTepuasa

1. buooprannueckue coeauHenus. [Ipumenenue u
Ouosiornyeckas posib  yrieBonoB. OKucieHue
YIJIEBOJOB —  HMCTOYHMK  BHEPIUH  JKHMBBIX
opranu3zMoB. OOnacTd MPUMEHEHHUs] aMHHOKHUCIIOT.
buonornueckune ¢ynkmuu O6enkoB. buonornueckue
¢byHkuuu  kupoB.  Poiab  MpoOM3BOACTBEHHOM
OpraHMYecKOM XMMHMM B pELIEHUH MpodseM
MUILEBOM 0€30MacHOCTH JeSTETbHOCTH.

2. Ponb opraHnyeckoi XMMHUHU B pEUICHUH MPOOIeM
SHEpreTU4ecKoil  06e30macHOCTH, B  Pa3BUTHU
MEIUINHBI, CO3/IaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
MCTOYHHUKOB SHEPruu (ANbTepPHATUBHBIE UCTOYHUKU
sHeprun). ONacHOCTh BO3JCUCTBUSI Ha IKUBBIE
OpPraHM3MBbl OPraHUYECKUX BELIECTB OTIEIIBHBIX
KJlaccoB  (yIJIeBOAOPOIbL,  CHUPTHI,  (DEHOJIBI,
XJIODOPraHUYECKHE IPOU3BOJHBIC, ANBACTUIBI H
Ip.), CMBICII IOKa3areisl MPEeAesbHO JOMYyCTUMOM
KOHLIEHTpalluu

OK 01, OK 02,
OK 04, JIP 10,
JIP 14, JIP 17

B TomM u4ucne nmpakTHYeCKMX — 3aHATHA U
1a00paTOpHBIX paboT

JlabopaTopHas pabota «Aneratudukarus
OpPraHUYECKUX COCIMHEHUM OTAEIIbHBIX KJIACCOBY.

Wnentuduxarnms OpPraHUYECKUX COETMHEHUI
OTJIENBbHBIX KIACCOB (Ha TMpUMepe albJeTu/IoB,
Kpaxmajia, YKCyCHOM KHUCJIOTBI, O€JIKOB M T.I.) C
WCIOJIb30BaHUEM WX (U3MKO-XMMHUYECKHUX CBOWCTB
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5 XapaKTEPHBIX Ka4yeCTBEHHBIX peakuui.
Jlenatypanust Oenka mpu HarpeBaHwu. [[BeTHbIE
peakuuu 0enkoB. BO3HMKHOBEHHE aHATUTUYECKOTO
CUTHajJa C TOYKHU 3PEHHUS XMMHYECKHX IPOIIECCOB
Mpd  MPOTEKAHMM  KAUYECTBEHHOW  PEAKIIUH,
MO3BOJISIIOIIEH HIEHTU(UIUPOBATH MPEJIOKEHHBIE
OpraHMYECKUE BEIIECTBA

Paznen 5. «Kunetmueckue H TEpPMOJMHAMHUYECKHE 3aKOHOMEPHOCTHU 4

MPOTEKAHUS XUMHYECKUX PEAKIIUI»

Tema 5.1 Coneprxkanue yu4eOHOT0 MaTepurasa 4 OK 01, OK 02,
«CxopocTh 1. CKOpOCTb pEaKlMH, €€ 3aBUCHMOCTH OT JIP 10, JIP 14,
XUMHYECKUX pasiuyHbBIX  (AKTOPOB: MPUPOJBI  PEATUPYHOLINX JIP 17
peaKuuii. BEIISCTB, KOHIECHTPAIIUM pEarupyromux BEIISCTB,

Xumudeckoe TeMIICpaATyphl u miomanau PEaKkILMOHHON

PaBHOBECHC) MOBEPXHOCTU. TemmoBbie A(D(PEKTHI XUMUUYECKUX

peakuid. DK30- U SHIOTEPMUUYECKHE PEAKIIHH.

2. O6paTUMOCTb peakiuii. XMMHUYECKOe PaBHOBECHE
U €ero CMEIICHWE [0/ JEHCTBUEM pPA3IUYHBIX
GbakTopoB  (KOHLIEHTpAlMsl  peareHToB WU
IIPOJYKTOB pEakluu, JaBJI€HUE, TeMIleparypa) IJis
CO3JIaHMsl ONTUMAIbHBIX YCJIOBUH IPOTEKAHUS
xumuyeckux npoueccos. [Ipunnun Jle Hlarense

B TomM u4ucne npakTHYECKMX — 3aHATHH U 2
J1a00paTOPHBIX pabOT
[IpakTuueckoe 3anaTue «CKOPOCTh XHMHUYECKUX 2

peakuuii. XMMHUYECKOE PABHOBECHUEY.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHanu3  (akToOpoB, BIHUAIOUIMX Ha U3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKIHH, B T.4. C MMO3ULUU
HKOJIOTUYECKH 11€7€CO00pa3HOro NOBEJCHUS B OBITY
U TPYJOBOH JEATEJBHOCTH B LEJIIX COXPaHEHUS
CBOETO 3JI0POBbSl U OKPYXKAIOLIEH IPUPOJHON
Cpebl.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npumenenne npuHuuna Jle  I[arense g
HAXOXJICHHs HAIIPABJICHUS CMEILEHUS DPABHOBECHS
XUMHYECKONM peakuMu W  aHaiu3  (akTopos,
BIIMSIOLIMX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

Paznen 6. «PactBopbi» 6

Tema 6.1. Copep:xanue yueOHOTO MaTepHana 6 OK 01, OK 02,

«ITonsTHe 0 1. PactBopenue kak (pU3MKO-XMMUYECKUI IpoIEecC. OK 04, OK 07,

pacTBopax» PactBopsl. CiocoOb! IPUTOTOBIEHUS PACTBOPOB. JIP 10, JIP 14,
2. PactBopuMocTb. MaccoBasi 107151 paCTBOPEHHOIO JIP 17
BemiectBa.  CMbICH  TOKazareiass  MPEAEIbHO

)IOHyCTI/IMOI\/’I KOHIOCHTpAMU U €TI0 UCIIOJIb3OBAHHUE B
OLIEHKE KOJIOINYeCKOi 0€301MacHOCTH.

3. IlpaBuna SKOJOTMYECKH II€JIECOOOPa3HOIO
MOBEJCHUsT B OBITY M TPYJOBOW JEATEILHOCTH B
LEeIsIX ~ COXpPaHEHHS  CBOEr0  370pPOBbSl M
OKpyXarolled MNpUPOAHOM  Cpelpl;  ONAcCHOCTh
BO3,Z1€I\/IICTBI/I$I Ha XXMBBIC OPraHNU3MbI OIIPCACICHHBIX
BELIECTB.
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4. Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUN Ha PacTBOPBI, UCIIOIb3yEMbIE B
ObITY W  TPOU3BOJICTBEHHOH  JIEATEILHOCTH
4eJIOBEKA.

B ToM u4ucine npakTHYeCKMX — 3aHATHH U
J1a00paTOPHBIX pabOT

JlaboparopHast pabota «IIpuroroBiieHue pacTBOPOB
3aJJaHHOM KOHIICHTPAILIUNY.

IIpurorosnenue pacTBOpOB 3a1aHHOU
KOHIICHTPALlMU W OIpECNICHHE Cpeabl BOIHBIX
pacTBOpPOB.

Pernienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

Paznen 7. «Xumug B

OBITY U IPOU3BOJCTBEHHOMN AESTEIbHOCTH YEJIOBEKAY

Tema 7.1. «Xumus
B OBITY U
MPOU3BOJACTBEHHO
W IeATEIbHOCTH
yeJoBEeKa»

Coneprxanue yueOHOro MaTepuaa

1. Hoselimme AOCTHMKEHMSI XMMUYECKOM HAyKH U
XMMHMYECKOM  TexHosornu. Pomp  xumuu B
00ECTIeYeHNN SKOJIOTHYECKOH, YHEPreTHYecKOr u
IUIIEBOM 0€30MacHOCTH, PA3BUTUU MEIULMHBI.
IIpaBuna 1noucka M a”HaIM3a  XUMHUYECKOHU
uHGOpMALMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Has
U y4eOHO-Hay4Hasi TUTeparypa, CPeICTBa MacCOBOM
nH(opMmanuu, cetb HTEpHET)

B TomM u4ucne npakTHYECKMX — 3aHATHH U
J1a00paTOPHBIX pabOT

[IpakTnueckoe 3anstue «lIpuMeHEeHNEe XUMUYECKUX
BEIIIECTB Y TEXHOJIOTHI

I[louck w© a”HaIM3 KEHCOB O  MPUMEHEHUH
XHMHYECKHX BEIIECTB W TEXHOJIOTHMH II0 TeMaM:
BayKHEHIIIIE CTPOUTEIbHBIE MaTepHUaJIbL,
KOHCTPYKLUMOHHBIE MaTrepuaibl, KpacKd, CTEKIIO,
KEepaMuKa, MaTepUaJIbl TSt 3JIEKTPOHUKH,
HaHOMaTepHaJIbl, TEKCTUJIbHBIC BOJIOKHA,
WCTOYHHUKHU SHEPTUU, OPraHUYECKUE U MUHEPAJIbHbIE
ylnoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAs
XHAMUSL.

3ammra: IlpencraBneHue pe3ysnbTaToOB peEHICHUS
KeiicoB B hopMe MUHH-/IOKJIAJIa C Ipe3eHTaInen

OK 01, OK 02,

OK 04, OK 07,

JIP 10, JIP 14,
JIP 17

[TpomexxyTounast arrecramus B Gopme nudhepeHIIupoBaHHOTO 3a4eTa

Bcero:

68
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3. YcioBus peanuzaluyu JUCHUTIINHbI
3.1. MaTtepuanbHO-TEXHUYECKOE 0OecTeueHrEe

Jns peanuzauuul MNpoOrpamMMbl JAUCIHUIUIMHBI JIOJKHBI OBITH TPEIYyCMOTPEHBI
ciaeaywonme crnennanbieie nomenieHus: B coorBerctBuu ¢ ®I'OC CIIO u I1OOITI:
yueOHasi ayJuTOpHs, OCHAIICHHas 00OpyJOBaHMEM: pabOyhe MecTa MO KOJIUYECTBY
oOyyJaroruxcsi, pabodee MeCTO MpernoAaBaTeisl, HarJBSIAHBIE MOCOOHS (KOMIUICKTHI
y4eOHBIX TaONWI, TIJIAKaTOB), TEXHUYECKHE CPEACTBA OOYUYEHHUS: KOMIIBIOTED C
YCTPONUCTBAMHU BOCHPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTHUMEIHA-IIPOCKTOP, SKPaH,
yKa3Ka-Tpe3eHTep AJIsl Pe3eHTalU.

3.2. ndopmanrionHoe o0ecriedeHne peaan3aiiy mporpaMmbl

Jns  peanuzauuMd — mporpamMMmbl  OMONMMOTEYHBIM  (OHJ ~ CTPYKTYPHOIO
HoJpa3AesieHUs] JOJDKEH MMETh IeYaTHble W /WK 3JEKTPOHHBIE 00pa30BaTebHbIC U
MH(}OpMaIMOHHBIE PECYPCHI JIJIS1 UCIIOJIB30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

OCHOBHBIC ITEUATHBIC U YJICKTPOHHBIC W3TAHMS:

1. T'abpuensn, O.C., Xumus. 10 knacc: yueOHUK 1151 00II€00pa30oBaTEIbHBIX
opranuzanuii: 6azoBsiil ypoenb / O. C. I'abpuensn, O.C., Octpoymos, U.T".,
Cnankos, C.A. — 4-e uzn., crep. — M.: IlpocBemenue, 2022. — 128 c. : u.
ISBN 978-5-09-088241-5

2. T'abpuensn, O.C., Xumus. 11 kmacc: yueOHUK aiia o0rieoOpa3oBaTeIbHBIX
opranu3anuii: 6azoBsiii ypoeHb / O. C. I'abpuensn, O.C., Octpoymos, U.T".,
CnankoB, C.A. — 4-e u3zn., crep. — M.: Ilpoceemenue, 2022. — 127 c. : u.
ISBN 978-5-09-088247-7

3. Henucona, O.U. Xumus : yuebnuk / O.U. Jlenucoa. — Mocksa : KHOPYC,
2023. — 308 c. — (Cpennee npodeccuonanbHoe odpazoBanue). ISBN 978-5-
406-11978-5

JlomoTHUTETHbHBIC NCTOYHUKHU:

1. Tynukun, E. 1. Xumus. B 2 4. Yacts 1. OOwmas u HeopraHudeckass XUMHS :
y4eOHUK i cpeaHero npodeccuonanbHoro oopazosanus / E. M. Tynukun. —
2-e u3a., uctp. u gom. — Mocksa : M3natensctBo FOpaiit, 2023. — 385 ¢. —
(ITpodeccuonansaoe obpazosanne). — ISBN 978-5-534-02748-8. — Tekcr :
anekTpoHHbit // OOpazoBatenbHas tuargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513730

2. Tymuxkun, E. . Xumus. B 2 4. Yacte 2. Opranndeckas XuMus : Y4eOHUK TS
cpennero mpodeccuonaapbHoro obpaszoBanus / E. W. Tynukun. — 2-e u3n.,

ucnp. U jgon. — MockBa : MzparenbctBo FOpaiit, 2023. — 197 c. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-02749-5. — Tekcr
anekTpoHHbI // OOpaszoBatenbHas mmiargopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513731
3. hvsh.ru — Xypuan «Xumus B IIKOJIEY.
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https://urait.ru/bcode/513730
https://urait.ru/bcode/513731

https://postnauka.ru/themes/chemistry — nekumum mo XumMuM Ha caiTe
[TocTHayka.

http://www.organic-chemistry.org/ Tlopram mo opraHu4eckoil XWMUU Ha
AHTJIMACKOM SI3BIKE.

http://www.xumuk.ru ~ CalT o0 XHMHH: KJIACCHYCCKHEC  YICOHUKH,
CIIPAaBOYHUKH, SHUUKIONEANHN, TMOUCK OPraHMYECKUX M HEOPTraHHMYECKUX
peaKuui, COCTAaBICHUE YPABHEHUN PEAKLIUM.

http://orgchemlab.com/ Caiit, mNOCBAIMEHHBIA MpaKTHYECKOW paboTe B
Ja00paToOpuH.
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB 0CBOEHMsI 00111e00pa3oBaTeILHOM
AUCHUTLTHHBI
KoHTpoib ¥ omeHka pe3ylbTaTOB OCBOCHHUS  0O0IIe00pa3oBaTeIbHON
JTUCIMIUTAHBI PACKPBIBAIOTCS Yepe3 MUCIUIUIMHAPHBIC Pe3yibTaThl, HAalpaBlICHHBIC Ha
dbopmupoBanre oOmUX U MPO(PECCHOHATHLHBIX KOMIIETCHIIMNA TIO paszeiiaM W TeMaMm

coJiep KaHusl yueOHOro MaTepuara.

Oobmasi/mpodeccnonanbHas Tema Tun OLIEHOYHBIX

KOMTIeTEHIIUS MepOonpHUsiTHS

OK 01. Bsibupare cnoco6sr | Temsr 1.1-1,2; 2.1-2.2; 3-1- | OGcykaeHre 1O  BOIpocam

pemeHus 3aga4 | 3.3;4.1-4.3;5.1;6.1; 7.1 JEKIUuU

npohecCHOHATBLHOM TectupoBanue

JESITeIbHOCTH TIPUMEHHUTEIIBHO YcTHBIH onpoc

K pa3JIMYHbIM KOHTEKCTaM 3aMoTHEHUE  CPABHHUTEIBHBIX
Ta0JINLI

JIMKTaHT Ha UCHOJIb30BaHUE
apryMEeHTOB, OHOJIOTHYECKOI
TCPMHUHOJIOTMH U CUMBOJIMKHA
KonTposibabie paboThl

Brinonnenune 3aJaHuN
IIPOMEKYTOYHON aTTECTAIlUU
OK 02. Ucnons3osars | Temsr 1.1-1,5; 2,1- 2,6; OneHuBaemasi AUCKYCCHS 11O
COBPEMECHHBIC cpeactea | 31-3,3: 4,1-4,5. BOIIPOCAM JICKITMH
MIOKMCKA, aHajmM3a Pa3paboTrka BOIIpocoB B mapax
u WHTEPIPETALINH U MUHH TpyIInax
uH(pOpMaInHy, BrinonHenue u 3amura
u nH(OPMaIIMOHHbBIE 1ab0opaTopHBIX paboT
TEXHOJOTHH IS BBITTOJTHEHUS [IpencraBneHne pe3ynbTaTOB
3a71a4 npodeccuoHaNbHOM MPAKTHYECKUX padoT
JIEATENIbHOCTH [IpencraBieHmne yCTHBIX

coOOLIeHUH C Mpe3eHTaluei,
MMOATOTOBJICHHBIX I10 MECPEYHIO

HMCTOYHUKOB,
PEKOMEHI0BaHHBIX
Iperno/iaBaresieM
OK 04. Oddextusno | Temsr 1.1-1,5; 2,1- 2,6; OO6cyxIeHue 1Mo Bompocam
B3aUMOJEHCTBOBATh u |31-33:41-45:6.1;7.1 JIEKI[MU B apax U MUHU
pabotath B KOJUJIEKTMBE U rpymnmnax
KOMaHJIe [IpencraBnenue pe3ynbTaToOB

MPaKTUYECKUX padoT

OK 07. CopneiictBoBate | Temsr 1.1; 3.2; 4.1-4.3; 6.1; | O0cyxeHre 0 BOIpocam

COXPAHEHHUIO OKpyxammen | 7.1 JEKIUU

Cpelbl, pecypcocOepeKeHHtIo, 3anonHeHne  CPaBHUTEIbHBIX
IPUMEHSITD 3HAHUA TaOIHIL

00  M3MEHeHMM  KJIMMarta, TectupoBanue

IIPUHLIMIIBI OepeKIMBOTO VYcTHBI onpoc

IPOU3BOJACTBA, 3 (dEeKTUBHO JIMKTaHT Ha WCHOJb30BAHUE
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NercTBOBATh
B UPE3BBIYANHBIX CUTYAIHIX

apryMEHTOB, OHOJOTHYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyansHast
camocTosTeNnbHas padboTa
KonTtponbHbie paboTh
Brinongenue 3aganuii
MPOMEKYTOYHOMN aTTECTALMU

[IK 2.1 OueHuBars
KPEAUTOCIIOCOOHOCTh
KJIMEHTOB

7.1

NuauBunyanbHas
caMmocTosiTenbHast pabora
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