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1. HACHOPTPABO‘IEfIHPOFPAMMI)IY‘IEBHOfII[HC].IHHJIHHLI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yueOnoi mucummuiiabl OYIL12XuMusi sBisercs 4acThbl0O OCHOBHOM
npodeccruonanbHolt  oOpaszoBarenbHOM mporpammel  (manee OIIOII  CIIO) 1o
cnequanbHocT CIIO 23.02.01 Opranu3anusi nepeBOo30K W yIpaBJieHHMe  Ha
TpaHcnopTe (M0 BUIAaM) NMpeAHa3HAUYCHA U1 U3YyYEHUS] XUMHUU B PO ECCHOHATBHBIX
00pa30BaTEeNbHBIX OpraHM3alusaX, peanusyionmx deaepanbHyl0 00pa30BaTEIbHYIO
nporpaMMy CpeaHero oomero o0pa3oBaHus B TIpeleiax OCBOCHHS OCHOBHOM
npodeccruonansHoit 0o6paszoBarensHoi porpammbl CITO Ha 6a3e OCHOBHOTO OOIIETO
00pa30BaHMsI P MOATOTOBKE CIIEIIUATINCTOB CPETHETrO 3BEHA.

1.2. MecTO TUCHUIIMHBI B CTPYKTYPe 00pa3oBaTe/ibHOH MPOrpaMMbl

Hucnunmuaa  OVIL12  Xumus  sgBiasgeTcs — 00sS3aTEIbHOM  YacThIO
o0mieoOpa3oBaTeILHOTO IHKJIA ydeOHOro IiaHa 1o crenuainbHocTH 23.02.01
OpraHu3anys nepeBo3oK U ynpapJjieHHe Ha TpaHcnopre (M0 BHIaM)

1.3. Heam u 3apaun Aucuuiuinabl. [lnanupyemble pe3yibTaTbl 0CBOEHMSI
001meo0pa3oBaTeJIbHOM JUCHUIJINHBI

[maBHBIMU LENSIMA  U3y4Y€HUs TMpeamera «Xumus» Ha  0a30BOM  YpOBHE
SABJISIFOTCSL:

dbopMHUpOBaHUE CUCTEMbl XMMHUUYECKUX 3HAHMM KaK Ba)KHEWINEH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIE MOHATUSA,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XUMUM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoOBaHUE U pPaA3BUTHUE NPEACTABICHUM O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIHM, HEOOXOAUMBIX [JIsi NPUOOpPETEHUS YMEHUU
OPUEHTUPOBATHCSA B MHPE BEIIECTB U XUMHUYECKUX SIBJICHHUH, MUMEIOIMIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHN M CIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U
OOBSCHEHUEM XHUMHUYECKOTO DJKCIEPUMEHTA, COOIIOJCHUEM TMpaBmil 0OE30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

[Ipyn u3ydenuu mnpeamera «XuUMHUS» TOMUHHUPYIOIIEE 3HAYCHHE MPHOOPETAIOT
TaKWe MeJI U 3aJ1a49M, KakK:

amanTanys OOy4YalomUXCsSd K YCIOBUAM JTWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMUpOBaHUE UHTEUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMO00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

dbopmMupoBaHUE Y 00YUYaAIOIINXCS KJIFOUEBBIX HABBIKOB (KJITFOUEBBIX KOMITIETEHITNN),
MMEIOITUX YHUBEPCATbHOE 3HAYEHUE ISl PA3JIMUHBIX BUJIOB JICSITEIHHOCTH: PEIICHUS
npoOieMm, TMOuCKa, aHalu3a U 00paboTku uHGOPMAIMK, HEOOXOIUMBIX IS



NPUOOPETEHUS OMbITa JEATEbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU
XUMHUH, & TaKXKe ISl OLUEHKH C TO3MIMN SKOJOTMYECKOM O€30MacHOCTH XapakTepa
BJIMSIHUST BEIIECTB M XUMUYECKUX TPOILIECCOB Ha OPraHU3M YesIOBEKa U MPUPOTHYIO
cpeay;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEM 00ydJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSTENHHO TPHOOpETaTh HOBBIC
3HAaHUS 10 XUMHUH B COOTBETCTBHM C XHU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMM MJisl TMOWCKAa M aHalu3a y4eOHOW u
HAy4YHO- NOMYJISIPHON HH(OPMAIIUU XUMHYECKOTO COJEPIKaHMUS;

dbopMHpOBaHHE U Pa3BUTUE Y OOYyYArOUIUXCS ACCOLUMATHBHOIO U JIOTHYECKOTO
MBIILICHUS, HAOII0aTEILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPHU I[UJIAHUPOBAHMUM U TMPOBEACHUM XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Yy  oOydalommxcs  yOexAEHHOCTH B T'yMaHUCTHYECKOU
HANpPaBIEHHOCTH XHWMHUHU, €€ BaXXHOW pONHM B pEUICHHH TJI00aTbHBIX MPoOIeM
paIMOHATBHOTO TMPUPOJIOTIONF30BAHMS, TOMOJHEHUSI JHEPTETUYECKUX DPECYPCOB H
COXpaHEHHUSI TMPHUPOJHOTO pPABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTrO
OTHOIIIGHUS K TIPUPOJE U CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHUS OIbITa
MCTIOJIb30BaHUS TIOTYUYEHHBIX 3HAHUH.

ConmepxaHne JUCHMILIMHBI HAmpaBlieHO Ha (GOPMUPOBAHWE JIMYHOCTHBIX,
METanpeIMETHBIX U MpeaMeTHbIX pe3ynbTaToB @I'OC cpennero obiiero oOpa3oBaHus,
a Takxe cienyronmx oommx komnerenuuii ®I'OC CI1O



1.3 Ilnannpyembie pe3yabTaThl 0CBOEHHs 00111€00pa30BaTeIbHON TUCHUILIIMHBI

Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O6mue!

JIuCunIIMHAPHbIE

OK 01. Beibupats
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTbL K TpyAay, OCO3HAHHUC NLEHHOCTH MACTCPCTBA,

Tpyaoooue;
- TOTOBHOCTb K aKTHBHOH JESATEILHOCTH TEXHOJOIMYECKOH U
COIIMAIILHOM  HANpPaBJICHHOCTH, CIOCOOHOCTh HWHUIIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIMIOJIHATH TAKyI0 1€ATEIbHOCTS;
- HMHTEepeC K pa3mmyHbM  chepaM  TpodeCCHOHATHHOU
eITEIbHOCTH,
ORilajleHHe YHHBEPCAJIBHBIMH YYe€OHBIMH MO3HABATEIbHBIMH
JeliCTBHSIMU:

a) 0a3oBble JIOTHYECKHeE AeHCTBUSA:

- CaMOCTOSITENbHO (POPMYIHUPOBATh U AKTYATH3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYUIECTBEHHBIM NpPHU3HAK WJIA OCHOBAHUA IS
CpaBHEHUS, KJIacCUPUKAUKU U 0000IICHUS;

- ONpeNeNnsITh UEeIu MACSTENbHOCTH, 3aJaBaTh IapaMeTpbl H
KPUTEPHUU UX TOCTUKECHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B pACCMAaTPUBAEMBIX
SIBJICHUSX

- BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB ETISIM, OIICHHUBATh PUCKH MTOCTICICTBUI
JIeATeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHWE TMPU PEHICHUH KU3HEHHBIX

- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpask BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHYECKHH DSJIEMEHT, aToM,
JJIEKTpOHHas 00oJjiouka aroma, S-, p-, d-3IEKTPOHHBIC
opOuTamu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKAs
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, yIIIepOIHBIHI
ckener, (YHKIMOHAIBHAS TPYINA, pPaguKal, H30MEepHs,
M30MEpbI, TOMOJIOTUYECKHUI pAJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- M a30TCOJEpKAIlNe COCTUHEHHUS, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (YIJIEBOIBI, KUPBI, OENKH), MOHOMED,
MOJUMEpP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS, KPUCTAININYECKAss PEILIETKA, TUIbl XUMHUYECKHUX

peakuuii (OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIE, 9K30-U
SHAOTEPMHUYECKHE, PEAKIMH HWOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINTHI, HE3JIEKTPOJIUTBHI, AIEKTPOIUTHYECKAS
JUcCOLManus, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTh

XUMUYECKON pEeaKIMK, XUMHYECKOE PaBHOBECHE), TECOPUU U
3aKOHBI (TEOpHS XMMHUYECKOTO CTPOEHHUS OpraHUYeCKHX
BemectB  A.M. byrtiepoBa, Teopuss 3IEKTPOIUTHUECKON
auccoumranuu, nepuoauueckud 3akoH .M. Menneneesa,
3aKOH COXPAHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
S3BIK  XUMUM, (DAKTOIOTMYECKHE CBEICHUS O CBOWMCTBAX,
COCTaBe, TMOJYy4YeHHUH U  OE€30MacHOM  HCIOJIb30BAaHUU

! Vka3wIBaroTCs THUHOCTHBIE M MeTanpeaMeTHbIe pesyibTatel 13 ®I'OC COO (B nocneaHeil penakuuu ot 12.08.2022) B otraronsHoi Gopme, GopMUpyeMmbie
00111600pa30BaTENIFHON UCIUILTHHOMN
2 J[luctummHapHeie (IPeIMETHbIE) Pe3yIbTAThl YKA3bIBAIOTCSA B COOTBETCTBUH C METOIMKOMN MPENOIaBaHUS JUCIUILTHHBI




npobiem

0) 0a30BbIe UCCIeI0BaTEeIbCKUE TeCTBUS:

- BIQJICTh HABBIKAMHU YY€OHO-HCCIICIOBATEIBCKOW W MPOCKTHON
JIeATeTLHOCTH, HABBIKAMHU pa3pelieHus Ipooiem;

- BBISIBJISTH NMPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATh
3aj7a4y, BBIIBUTaTh TUIIOTE3y €€ PEHICHUsl, HAXOAUTh apryMEHTHI
JUISL TOKa3aTelIbCTBa CBOMX YTBEPXKJICHUM, 3a]aBaTh MapameTphl U
KPUTEPUH PEIICHUS,

- QHAJIM3MPOBATH TOJYYEHHBIE B XOJI€
pe3yJbTaThl, KPUTHUYECKH  OLEHUBATh  HX
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSAX;
- YMETh NEPEHOCUTHh 3HAHMUS B MO3HABATEJIbHYIO M MPAKTUUYECKYIO
00J1aCTH >KU3HEICATEIHEHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
- BBIIBUTATh HOBBIC HJICH, MpEJJIaratb OPUrHHAIBHBIC MOIXOIbI 1
pelIeHHUS;

- CIIOCOOHOCTH X MCIIOJIL30BAaHUSA B II03HABATCIBHON 1
COIMAJIbHOM MPAKTUKE

pelicHud  3aaa4u
JOCTOBEPHOCTD,

BOKHEHIINX HEOPraHMYEeCKUX M OpPraHMYECKHUX BEILIECTB B
OBITY M IIPAKTUUYECKOMN JEATEIIbHOCTH YEI0BEKa;

- YMETb BBIABIATH XapaKTEpHbIE IMPU3HAKM U B3aWMOCBS3b
U3YYCHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOIUE MOHITHS
IIpU OIMCAaHUU CTPOCHHUS M CBOMCTB HEOPraHHYECKUX H
OPraHMYECKHUX BEIIECTB W HX IPEBPALICHUN; BBIABIATH
B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUM C HOHATUSAMH U
IIPEICTaBICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- yYMEThb  WCIOJb30BAThb  HAWMEHOBAHMS  XUMHUYECKUX
COCIUHEHUN MEXIYHApOJHOIO COK3a TEOPETUYECKOU H
OPUKJIAJHOW XMMUU WU TPUBHAIbHBIE Ha3BaHMS Ba)KHEUILNX
BELICCTB (aTHIIEH, allCTUJIEH, [JINLEPYH, ¢benon,
dbopmanbaeTua, YKCycHash KHUCJIOTa, TJIHMIWH, YrapHBIA Tas,
YIJIEKUCHIBIA Ta3, aMMHaK, TIalleHas W3BECTb, HerameHas
U3BECTh, MUTHEBAs COJAa M JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX U OPraHMYEeCKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX peakuui, OOBSACHATh UX CMBICI; HOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELIECCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alUCSIMH YPAaBHEHUI
XUMHUYECKHUX PEAKIIN;

- yYMETh YyCTaHABJIMBAaTh IPUHAJICKHOCTh H3YYECHHBIX
HEOPraHWYECKUX M OPTaHMYECKHUX BEILIECTB K OIPEIEICHHBIM
KJIaccaM U TpylIaM COEIMHEHHUM, XapaKTepU30BaTh UX COCTAB
Y Ba)XKHEWIIWE CBOWCTBA; OINPEAEHATh BUABl XHMHUYECKUX
CBs3el (KOBaJIEHTHAsl, MOHHAsI, METAJUIMYECKas, BOJOPOIHAs),

THUIIBI KPUCTaJUIMYECKUX peLIeToOK BEIIIECTB;
KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- chopMupoBaTh  IpPEICTABICHUS: 0  XUMHUYECKOH

COCTaBJISIIOLIEH €CTEeCTBEHHOHAyYHOW KapTUHBI MHpa, POJIH
XMMHUU B TIO3HAHUM SIBICHUH NpUpPOnbl, B (OPMHPOBAHUU
MBIIIUIEHUSI W KYJABTYPHl JIMYHOCTH, €€ (PYHKIHOHAIHHOMN
IPaMOTHOCTH, HEOOXOIMMOW sl pelIeHUs NPAaKTHYECKUX
3a/1a4 ¥ HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpeiE;

- YMEeTb NPOBOAMTH PACUEThl MO XUMHUYECKUM (QopMmysiaM H




YPaBHEHUSIM XUMHYECKUX pEaKUUil € UCIOJIb30BAaHUEM

(bu3MUeCKUX BEMYMH, XapaKTePU3YIOIIUX BEIIEeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpMaJbHBIC
yCIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh

CUCTCMHBIC XHUMUWYCCKHUC 3HAHUA JIA HPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KHN3HCHHBIX CUTyalusix, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHUCM

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUHU U
nH($OpPMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
e TEIbHOCTH

B o0.1acTMLIEHHOCTH HAYYHOT'O MO3HAHMS:

- chOpMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKd H OOIIECCTBEHHOMH
MPAKTUKU, OCHOBAHHOTO HA AHMANIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIbTYPhI KaK Cpe
BSaHMOILGfICTBHH MCXKAY JIOAbMU U ITO3HAHHWA MHPA,

- OCO3HAHHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO M HUCCIEIOBATEIBCKYIO ICATEIHHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE;

OBjajeHue YHUBEPCAJIbHBIMU YYeOHBIMH NMO3HABATEIbHBIMH
JeliCTBHSIMU:

B) padora ¢ nndopmanueii:

- BIQJIeTh HABBIKAMHU TMOJY4YeHHs HH(DOpPMAIMM U3 HCTOYHUKOB
pa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIISITH TOWCK, aHAJIN3,
CUCTeMATHU3alMI0 M UWHTEpIpeTannu0 WHGOPMAIUK Pa3TUYHbBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX opMaTax ¢ ydeTOM Ha3HAuCHUS
uH(pOpMallMl W LEJIEBOM ayIUTOPHH, BBIOMpPAs ONTUMAJIbHYIO
dbopMy mpeacTaBIeHUs U BU3yalU3allNH;

- OICHHUBATb OJOCTOBEPHOCTH, JICTUTUMHOCTH I/IH(i)OpMaHI/II/I, (&[]
COOTBETCTBUE MIPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- WCIIOJTh30BATh cpencTBa MH(POPMAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B pELUIEHUHM KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3ajad C CO6J'H-O)I€HI/IeM
TpeOOBaHUII HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM

- YMETh IUIAHUPOBATH U BBIMOJIHATh XUMUUECKUI IKCIIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKUX BEIIECTB INPU HarpeBaHUW,
IOJIy4YE€HUE STUJIEHA U HU3Y4YEHHE €r0 CBOMCTB, KaueCTBEHHBIC
peakIuu Ha alpJerubl, KpaxMmal, YKCYCHYI KHCIOTY;
JeHaTypanus OEJIKOB IPH HAarpeBaHHWM, IIBETHBIC pPEAKIUU
OENKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHA, OMpPENesTh
Cpelly BOJHBIX pAacTBOPOB, KayeCTBEHHbIE pEAKIUU Ha
cynbdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh SKCIEPUMEHTANIbHBIC 33/1aud 10 TeMaMm "Mertamisl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBUJIaMU TEXHUKH
0e30macHOCTH  NpU  OOpalieHun ¢ BeHleCTBaMU |
71a00paTOpHBIM 000PYAOBaHHUEM; TPEICTABIATH pPE3YyIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alliucu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuii U (OpMyTUpOBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeThb aHaJM3UpOBaTh XHUMHUYECKYI0  HH(OpMAIIHIO,
MOJIy4a€MyK0 U3 pa3HbIX HCTOYHHKOB (CpEACTB MaccOBOH
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUS BEUIECTB
U XUMHUYECKMX  sBIEeHUU  (HaOIIOZeHWe, U3MepeHue,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH PacCUeThl MO XUMHUYECKUM (Qopmyiam U
YpPaBHEHUSAM XHMHUYECKUX pEaKIHH C HUCHOJIb30BaHUEM
(u3MUeCKUX BENWYHMH, XapaKTePU3YIOIIUX BEIIeCTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpMalbHbIE
YCIIOBMSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUS Ui TPUHATHS pPEHICHUH B




UH(POPMALIMOHHON 0€30MaCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(POpMAIIHHY,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH,

KOHKPCTHBIX ZKHN3HCHHBIX CUTyaluix, CBA3aHHBIX C

BEIIECTBAMU 1 UX ITPUMCHCHHUEM

OK 04.
DddekTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B

- TOTOBHOCTb K
CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKAaMH y4eOHO-HCCIICOBATEILCKOM, MMPOCKTHOW H
COLIMAJILHOW JESATECIIBHOCTH;

CaMOpPAa3BUTHIO, CaMOCTOATCIIbPHOCTHU )51

- YMETh TUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUM SKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKUX BEIIECTB INPU HarpeBaHUW,
MOJIyYeHUE 3TUJICHA U M3YUYEHHUE €ro CBOMCTB, KaUYeCTBEHHbIC
peakuuMyu Ha albJerujpl, KpaxMal, YKCYCHYIO KHCIOTY;

KOJUIEKTHUBE U Osgianenue YHHBepPCAJbHBIMU KOMMYHHKATHBHBIMH | ICHaTypanusi OCJKOB NpU HAarpeBaHUM, IBETHHIC PEAKIINU
KOMaHze AelcTBUSMMU: O€NKOB; NMPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPENeNsTh
0) coBMecTHasl /1eSITeJIbHOCTh. Cpelly BOJHBIX pacTBOPOB, KayeCTBEHHbIE pEAKIUU Ha
- MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U | cynbdar-, KapOOHAT- M XJIOPU-AaHHOHBI, HA KATHOH aMMOHUS;
MHAUBUAYaAJIbHON paboThI; peliarh dKCIepUMEHTANIbHbIE 3a7auu 10 TeMaM "MeTasl" u
- IPUHUMATDH LIETIM COBMECTHON JESATENIbHOCTH, OpPraHU30BbIBaTh U | "HemeTamnsl") B COOTBETCTBUM C TpaBUJIAMU  TEXHUKU
KOOPAWHUPOBATH JIEHCTBHA IO €€ JOCTHKEHHIO: COCTABIATH IUIaH | OE30MIaCHOCTH  MPH  OOpalleHMH ¢ BEIIECTBAMH |
NEHCTBUH, pacmpeneNsTh poJId C Y4eTOM MHEHHH YYaCTHUKOB | JJaOOpaTOPHBIM OOOpYIOBAaHUEM; MPEACTABISATh PE3YNbTaThI
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI; XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3alucu ypaBHEHUU
- KOOPJIMHUPOBATh U BBINOJHITH pabOTy B YCIIOBUSAX pPEalIbHOIO, | COOTBETCTBYIOUIMX pEaKIUil U (GOpMynHpoBaTh BBIBOJABI Ha
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS; OCHOBE 3THX PE3YyJIbTaTOB
- OCYIIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEICHHUE B
Pa3IUYHBIX CUTYaIUsX, TMPOSBIATH TBOPYECTBO M BOOOPAKEHHE,
OBITH UHUITMATUBHBIM
OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU AeCTBUAMM:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- MPUHUMATh MOTHBBI U apTyMEHTHI APYTHX JIIOJIEH TIPH aHAIIU3e
PE3YyNbTATOB JI€ATEIbHOCTH;
- IPU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJIeH Ha OIIMOKH;
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH IPYTOTO
YeJI0BeKa;
OK 07. B 00.1acTHIKO0/I0THYECKOTO BOCITUTAHMS: - chopMupoBaTh  MPEACTABICHHUS: 0  XUMHUYECKOH
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPHl, IOHHMAaHHUE | COCTABIISIONIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, pOJU
COXPaHEHHUIO BIIUSTHUSL COIMATBHO-DKOHOMUYECKHX TMPOIECCOB HA COCTOSIHHE | XMMHUU B TO3HAHUM SIBICHUH TPUPOILI, B (HOpPMHUPOBAHHH
OKpYyKaroleun MPUPOTHON W COIMAIBHOMW CpeIbl, OCO3HAaHWE TJI00AJBHOTO | MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (PYyHKIIMOHATHHOU
cpenpl, XapakTepa KOJIOTUYECKUX MPOOIeM; TPaMOTHOCTH, HEOOXOIWMOM [UIsl pElIeHUs MPAKTHUYECKUX
pecypcocOepexeHu | - IUIAHUPOBAaHUWE U OCYIIECTBIIEHHWE NEHCTBUII B OKpY’KaloLIeHl | 3a1a4 U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY




10, IPUMEHSATD
3HaHMA 00
M3MCHCHUU
KJINMATa, IPUHITUTIBI
OEepEKITUBOTO
MIPOU3BO/ICTRA,

3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

cpene Ha OCHOBE 3HaAHUSA
YeJI0BEYECTBA;

AKTUBHOE HEINPUITHE JEUCTBUN, TPUHOCAILLIUX BPE] OKPYKAIOLIECH
cpene;

- yYMEHUE TNPOrHO3UPOBATH HEOJIATONPUSATHBIE SKOJOTUYECKHE
MIOCJIE/ICTBUSI IPEIITPUHUMAEMBIX JIEHCTBHI, IPEAOTBPALLATh UX;

- pacimpeHue OmbITa JIEATENIbHOCTH JKOJIOTMYECKOU
HaIlPaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMH YY€OHO-HCCIICI0OBATEIBCKON, TPOSKTHON U
COLIMAIbHON I€ATEIbHOCTH;

LeJae  yCTOMYMBOIO  Pa3BUTHUS

3I0POBBIO U IIPUPOIHOM CpELE;

- yMeTb cOOII0/IaTh MpaBUJla KOJOIMUYECKH 11€JIECO00pa3HOro
MOBECHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILIENAX
COXPAaHEHHs CBOErO 3JI0POBbS M OKPYKAIOLIEH IPUPOIHOU
Cpelbl; YYMUTBIBATH OINACHOCTH BO3JCUCTBUS Ha IKUBBIC
OpPraHM3MBbl  OIPEICIICHHBIX BELIECTB, IIOHUMAas CMBICI
[IOKAa3aTells MPeIeabHOM TOIyCTUMONU KOHIIEHTPALUU

B pesynbTaTe 0cBOCHMS TUCHUILIMHBI CTYICHT JOJKEH 00J1a1aTh TPO(ecCHOHATBHBIMU KOMIIETEHITUSMHU:
[1K 1.2. OpranuzoBsiBaTh pabOTy MnepcoHalia 1o 00ecrneyeHuto 6€30MacHOCTH MEPEBO30K M BHIOOPY ONTUMANIBHBIX PELICHUN MTPU
paboTax B yCIOBUSX HECTAHAAPTHBIX M aBAPUHHBIX CHTYaITH

1.4PexoMeH/1yeMO€eK0JIMYeCTBOYACOBHAOCBOECHHENPOrPAMMbIIUCIUILINHBI:
MaxkcumanbHON yueOHON Harpy3Kku oOydaromerocsi /2 yaca, B TOM 4YHCIe: 00s3aTeNbHON ayTUTOPHON yueOHOM
Harpy3ku oOydaromerocs /2 Jaca.




2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JJUCHUTLIAHBI

2.1. O0beM yuyeOHOH TUCHUIJIMHBI U BUAbI YUeOHOH padoThl

3auem)

Buny4eoHoiipadoTbl Oovem uacos

MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 72
Oo0n3aTeIbHAs ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 72
B Tom yucie:

TeopeTuueckoe oOyueHHE 34

JlaGopaTopHbIe 3aHATHS 10

[IpakTrueckue 3aHATUSA 28

IpodeccHoHaTLHO-OPHEHTHPOBAHHOE coepKaHue (

TEOPETUUYECKUE 3aHITUS 2

MPAKTUYECKUE 3aHSATHUS 2

Ilpomesxrcymounas ammecmavusn (Ougghepenyuposanmbwiii 2




2.2. TemaTu4yeckuii mjiaH u coaep:kanue ydedoHoii aucuumiuabl OYIL12 XUMUSA

HaumenoBanue pasaesioB u Coaeprxanue yueOHOIro MaTepuasa, JadopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS Obne YpoBenn
TeM padoTa 00y4armmXxcs M OCBOCHHUA
4yacos
1 2 3 4
Cemecmp 1
Pa3nea 1. TeopeTuueckue OCHOBBI XMMHH.
Tema 1.1. Ilepuognyeckuii Copnepixanue y4eOHOTro MaTepuasa 2 1
3aKoH u Tabnuna JI.1.
MengeneeBa. CTpoeHuE aTOMOB Teopernieckoe o0yuenue
XUMHYECKHUX IJIEMEHTOB .
Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux aviemeHTtoB J[.M. Menneneesa.
CBsa3p nepuoanyeckoro 3akoHa u Ileprogudeckoit cucreMsl XMUMUYecKux diemMeHToB .M. Menneneesa
C COBpPEMEHHOW TEOpHel CTPOCHMs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CIOXKHBIX BEIECTB MO IpyNiaM U HepuojaM. 3HaueHHue
MEPUOJNYECKOT0 33aKOHA B PA3BUTHUU HAYKU.XHMMHYECKHU 3JeMEHT. ATOM. Sapo aroma, H30TOMBI.
DneKTpoHHAs 000J0YKa. DHEpPreTHvecKre YPOBHH, MOAYPOBHH. ATOMHBIE opOurtamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHus] 3JeKTPOHOB MO OpOUTaIsIM B aTOMAax 3JIEMEHTOB IEPBBIX
4eThIpEX NepUOI0B. DJIEKTPOHHAS KOH(UTYpaLlUs aTOMOB.
IIpakTnyeckoe 3ansATHE 2 2
XapakTepuCcTUKa XHMHUYECKUX D3JIEMEHTOB B COOTBETCTBUM C TIojlokeHHeM Ileproguueckoit
cuctembl. [IpakThueckue 3afjaHusl Ha YCTAHOBJIEHHE CBSA3M MEXKAY CTPOCHHEM aTOMOB XUMHYECKHX
DJIIEMEHTOB U TEPUOJUYECKMM H3MEHEHHEM CBOWCTB XHMMHYECKHX JJIEMEHTOB M HX COCIMHEHUHN B
COOTBETCTBUU ¢ TmoyiokeHueM llepuonnueckoit cucremsbl. JlemoHcTpauusa Ttabmun «llepuoanueckas
crucrema XuMuueckux aemeHToB /[.M. Menneneesa»
Tema 1.2. Ctpoenue Coaep:xanue yueOHOro MaTepuaJia 2 1
BellecTBa. XUMUYECKasl CBS3b Teopernueckoe 00y4eHme
Crpoenue BemiecTBa. XUMHYECKasi CBsI3b. BBl XMMHMUYECKOW CBSI3M (KOBAJECHTHAsl HEMOJIAPHAs U
NoJisipHasi, MOHHAs, MeTajuinueckas). VIOHBI: KaTHMOHBI M aHMOHBL MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHON XUMHUYECKON CBsI3M (OOMEHHBIN M TOHOPHO-aKLIENTOPHKIH). BomopoaHast cBs3b.
Tewma 1.3. BaneHTHOCTb. Conep:kanue y4yeOHOro MaTepuasia 2 1




DJIEKTPOOTPULIATENBHOCTD.
CrerneHb OKUCIICHHUS.

Teopernyeckoe o0yueHue

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHHS.

HpaKaneCRoe 3aHsATHE

PemeHne MNpakTMKO - OpPHUEHTHPOBAHHBIX pACYETHBIX 3aJaHui. BHIbI XMMHYECKOM CBA3M
(KoBaJleHTHasi HeMOJsIpHasT M NOJspHas, MOHHAs, MeTaJlMueckas). MexaHu3Mbl 00pa3oBaHMs
KOBAJICHTHON XMMUYECKOU CBSI3U (OOMEHHBIN M TOHOPHO-AKIICTITOPHBIH ).

Tema 1.4. Ilousarue o
JUCTIEPCHBIX CUCTEMAX.

Conep:kanue y4eOHOIro MaTepuaa

TGOPGTI/I‘IGCKOG oﬁyqe}me

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel kpucTtaInyeckux pemeéTok. M3yuenue Mopenell KpUCTANIMYECKMX PEHIETOK. 3aBUCUMOCTH
CBOMCTBA BEILECTB OT THUIA KPUCTALINYECKON pem€TkU. [lonsaTue o qucnepcHsix cucremax. McruHable
Y KOJJIOWJIHBIE pacTBOpbl. MaccoBas 10711 BEIECTBA B PACTBOPE.

HpaKTI/I‘{eCKOC 3aHsATHE

Pemenue MMPAaKTUKO - OPHCHTUPOBAHHLIX PACUYCTHBLIX SaﬂaHI/Iﬁ Ha pacTBOpPbI, HUCIIOJIB3YyCMbIC B
OBITOBOM U HpOI/IBBOIICTBeHHOﬁ JACATCIIBHOCTHU yelloBeKa.Pacuérbl ¢ HCIIOIB30BAaHUEM IIOHSATHSA
«MaccCoBas J0JIA BEIICCTBA).

Tema 1.5. Knaccuduxarus,
HOMEHKJIaTypa U CTPOCHHUE
HEOPraHWYECKHUX BEILECTB

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanusa Heoprannyeckux coenuHeHuil. HomeHknarypa HEOpPraHMYECKHMX BEIECTB.
I'eneTryeckas CBA3b HEOPraHUYECKHUX BELIECTB, IPUHAIISKAIIUX K PA3JIMYHBIM KIIACCAM.

Tema 1.6. Tumel XUMHYECKHUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakius. Knaccudukanus XuMUYeckux peakluuid B HEOPraHU4eCKOW U OpraHM4ecKon
XUMHUHM. 3aKOH COXPaHEHUS MAacChl BELIECTB, 3aKOH COXPAHEHHUS U NPEBpALICHMs] SHEPTUU IIpH
XUMUYECKHUX PEAKLUSX.

CKOpOCTh peakluy, €€ 3aBUCUMOCTh OT Pa3IUUHBIX (pakTopoB. OOpaTUMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOIIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Tpunnun Jle 1laTense.

JlaGoparopHas padora Ne 1

Paznoxenue MEpOKCHUZa BOAOPOAa B IPUCYTCTBUHU KaTalln3aTopa

IIpakTHYeckoe 3aHATHE

[TpakTuueckas padota: BiusHue pazaudyHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIuu.




I[IpakTHyeckoe 3aHATHE

Pacuérel 10 ypaBHEHMSIM XMMHYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETBHI.
CocraBieHne HOHHBIX ypaBHEHUH peakiuid. Peaknuu monHoro oomeHa. Pacuérsl mMacchl BelecTBa
i 00bEMa ra3oB 0 U3BECTHOMY KOJHUECTBY BELIECTBA, Macce WM 00BEMY OJHOTO U3 YHaCTBYIOIINX
B pEaKIMM BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB PEaKIUH, €CIIU OAHO
13 BELIECTB UMEET IIPUMECH.

Tema 1.7. Dnexrponuruueckas
JMCCOIIMAIUS M MOHHBI OOMEH

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

Onexrponutryeckas aucconuanus. CHIbHbIC U c1a0ble 3JeKTpoauThl. Cpeaa BOJHBIX pacTBOPOB
BEIIECTB: KUCIasA, HelTpanbHasi, menounas. Peakunu nonnoro ooMena. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC peakiuu. CoCTaBICHUE peaKIuii HOHHOTO OOMEHa MyTeM COCTaBIICHUS UX MOJIHBIX
COKpAIlICHHbIX HOHHBIX ypaBHEHMI. KUCIOTHO-OCHOBHBIE peakluy. 3aJaHusl Ha COCTAaBJIEHUE HOHHBIX
peakuuii

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Ne 2. OmnpeniesieHue cpeibl pacTBOPOB BELIECTB C TOMOIIbI0 YHUBEPCAIBHOTO
MHAMKATOpa

HpaKTI/I‘leCKOC 3aHATHE

CocraBrieHre peakiuii HOHHOTO 0OMEHa ITyTeM COCTaBIEHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHEHUH. 3aJaHus HA COCTABJIEHUE NOHHBIX PEAKIIUH.

Pa3znen 2. Heoprannueckast Xumus.

Tema 2.1. OUBUKO-XUMUUECKUAE
CBOICTBa HEMETAJLIIOB

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue




Hewmeramnsl. [Tonoxenne HemeTamwioB B [lepuoanueckoit cucteMe XUMUYECKUX 3jieMeHToB [1.1.
MenpeneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUEcKHe CBOICTBa

HEMETAIIJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa U yriieposa).

XuMHYecKre CBOMCTBA BaKHEHIIINX HEMETAJIOB (FaJIOT€HOB, CEephl, a30Ta, pocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOCOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).
[TpumeHeHre BaXHEHIINX HEMETANIOB M UX COeqUHEeHU. M3yueHnune KoieKkuuu o0pa3oB HEeMETaIoB.

HpaKaneCRoe 3aHATHE

3KCH€pI/IMeHTaJH)HOC peIeHuC 3a4a4 1o TCME «HemeTamiey.

Tema 2.2. PU3UKO-XUMUYECKUAE
CBOMCTBA METAJLJIOB

OcHoBHOE CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

Mertaiubl. [Tonoxxenune meranioB B [leproanueckoit cuctemMe XuMUIecKux anemenToB J[. 1.
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI04eK aTOMOB MeTaiutoB. O0mme pusndeckue
cBoMcTBa MeTa/I0B. CIlaBbl METAIIJIOB. DNEKTPOXUMHUUYECKHUH psiJl HATPSHKEHUH METaIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIUW, KAJIBIMI, MATHUN, A TFOMUHUN, ITUHK,
XPOM, JKeJe30, Me/Ib) U UX COeIMHEHUH. KaueCTBEHHBIE PEaKIMi Ha KaTHOHBI MeTaiioB. OO0IIHe crocoobl
noyty4eHus: MeTauioB. [I[pumenenre MetasuioB B ObITY U TeXHUKE. V3yueHne koiekuun «MeTauibl u
CILTaBEI»

IIpakTHYeckoe 3aHATHE

3KCHCpI/IMCHTaJ'IBHOC peIICHUEC 3a4a4 110 TCME «MeTalIb».

JlabGoparopHas padora

JlaGopatopHas pabota Ne 3. BzaumozeiicTBue ruipokcuia aTlOMUHNS C pACTBOPAMHU KUCIIOT U ILEI0YEH.

2 cemecmp

Paspen 3. TeopeTnueckne OCHOBBI OPTaHUYECKON XUMUH.

Tema 3.1. OcHOBHBIE MOHATHSA
XHMHUH BBICOKOMOJIEKYJISIPHBIX

OcHoBHOe coepkaHue

Teopernueckoe odyuenune




coenuHenuii. [Ipenmer,
KjIaccupukanus, cTpoeHune u
HOMEHKJIATYPAa OPraHHuYecKHX
BellleCTB

OcHOBHbIE TOHSTUS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSS MOJIEKYJIsIpHas Macca. BbICOKOMOJIEKYIISIPHBIE COEIMHEHMS.
OcHOBHbIE  METOABl CHHTE3a  BBICOKOMOJIEKYJSPHBIX  COCOUHEHHM -  THOJuMepHu3alus H
MOJIMKOHACHCAIHSI.

O3zHakomjieHHE ¢ 00pa3laMH MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

[Ipeamer opranuueckoil XuUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHHE B IOJYYCHHUH HOBBIX
BEIIIECTB U MaTepuaaoB. Teopusi CTpOCHUSI opraHudeckux coeanHenuii A.M. bytinepoBa, e€ OCHOBHbIE
noyiokeHust. CTpYKTypHBIE (OPMYIbI OPTAaHUYECKUX BEIIECTB. ['OMOOTHs, M3oMepus. XUMHUECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX - OJIMHAPHBIC U KPATHBIE CBS3H.
[IpeacraBnenne o kimaccuuKaMu OpPraHUYECKUX BemiecTB. HoMeHkIaTypa OpraHH4ecKux
COCIMHEHUI (CHUCTeMaTUyecKas) M TPUBHAIbHbIC Ha3BaHHS BaKHEHIIMX MpeICTaBUTENCH KIaccoB
opraHuyeckux BemecTB. O3HaKOMIIEHHE ¢ 00pa3laMu OPraHMYECKUX BEIICCTB M MAaTepUAIAMU Ha HX
OCHOBE

IlpakTH4yeckue 3aHATUSA

OKCepUMEHTAJIbHBIE METObI U3YUEHHSI BEIIECTB U UX IIPEBPALEHUI: MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE W OMHMCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB IO IPEBPAIIEHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHUH (TJIaBJIEeHUE, OOYTJIMBAaHUE U TOPEHUE).

Tema 3.2. YriieBoaopoanl.

OcHoBHOE€ CoACPKAHUEC

Teopernueckoe o0yuenune

VYrneBonopoasl. AJKaHBL: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH M 3TaH - mpocTeliine
MIPEJCTaBUTENIN alKaHOB: (PU3MYECKHE M XUMHMUYECKHE CBOWCTBA (pEaKIMU 3aMELIEHHs U TOpEHHS),
HaXO0XJECHHUE B IPUPOJIE, TOIYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKMH psA. OTWUIEH U MpONWIeH - MpocTeiime
NPEJICTaBUTEIM  QAJIKCHOB: (U3UUYECKHEe M XUMHMYECKHe CBOICTBa (peakuuu TUAPHPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin ), MOJIy4eHlEe U PUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u wmerunOyramuen-1,3: cTpoeHue, BaxKHEWIIHME XHUMHYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMUYECKUH psf. AUETHIIEH - MPOCTEHIIHiA
Mpe/ICTaBUTENb AJIKHHOB: COCTaB, CTpoeHue, (u3MYecKue M XHMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUAPATALIMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (HU3MYECKHUE W XHUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNSA M HUTPOBAHMs), MOJYYEHHUE U NpUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTnueckas




CBsA3b MCXKAY YIJIIEBOAOPOJaMH, ITPUHAJICKAIIMMH K pa3JIMYHBIM KJIaCCaM.

IIpakTn4yeckoe 3ansiTue

O3HaKOMJICHHE C O6p83L[aMI/I ImIacTMacC, KaydyKOB H PE3HMHBI, MOACIHUPOBAHHUEC MOJICKYII
YIJICBOAOPOAOB U IraJIOTCHOIIPOU3BOAHBIX.

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota Ne 4. [TonyueHue STHICHA U U3YYCHUE €T0 CBOMCTB.

IIpakTH4yeckoe 3aHATHE

Pacuérnbie 3agaun. BplunciaeHus MO ypaBHEHUIO XUMHYECKOM peakinuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU 0 U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Tewma 3.3. [Ipupoansie
HCTOYHUKHU YTJIEBOJOPOJIOB.

Teopernueckoe o0y4enue

[TpupoaHble HCTOYHHUKH YTIeBo0pooB. [Ipupoanslii ra3 u nonytHsle HeTHbIe ra3sl. Hed1h n
e€ mpoucxoxaeHue. CrnocoObl mnepepadOTKM HEPTH: TMEpPEeroHKa, KPEeKUHT  (TEepMUUYECKHI,
KaTaJInTH4ecKuil), nmuponu3. [IpoaykTel nepepaboTku He(PTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosib U MPOIyKTHI €ro nepepadoTKy.

HpaKTI/I'{eCKOC 3aHATHE

O3HaKOMIICHHE C 06p3.3L[aMI/I KOJITICKIINH «He(bTB» U «YTOIb»

Tewma 3.4. Kucnopoacoaep:xaiiue
OpraHUYECKUE COCTMHECHUSI.
Cnupter.®eHon. Anbaerusl.

OcHoBHOe coepkaHue

Teopernueckoe o0yuenue

Kucnoponcoaepxamume OpraHu4eCKue COCIUHECHMS.

[IpenensHble OJJHOATOMHBIE CIIUPTHI. METAHOIN M 3TAHON: CTPOCHUE, (PU3HUYECKHEe U XUMHUYECKUE
CBOMCTBa (peakUuu C AaKTUBHBIMM MeETa/llaMH, TaJOre€HOBOAOPOJaMHU, TOpEHUe), MPUMEHEHHE.
BonmopoaHeie CBsA3M MexAy MOJEKylIaMd CHUPTOB. JIEMCTBME METaHOJAa W JTAaHOJIA HA OpraHu3M
YeIJI0BEKA.

MHOroaToOMHBIE€ CIUPTHL. DTUIICHIVIMKONb U TIIMLEPUH: CTPOCHHE, (PU3NYECKHEe U XUMHUUECKUE CBOWCTBA




(B3aMMOJICHCTBHE CO IIEIOYHBIMU METaUIAMH, KAa4eCTBEHHAs pEaKIMs Ha MHOTOATOMHBIC CIUPTHI).
JelicTBue Ha opraHusM yenoBeka. [[pumMeHenne rMneputa v STUIICHTITMKOJISA.

DeHOJI: CTPOCHHE MOJICKYJIBI, (PU3MUECKHME M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (PeHoJa.
[Tpumenenue ¢penona.

Anpnerunpl. Dopmanbaeru, aneTalbACTH: CTpoeHue, (GU3NYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu OKUCJICHUS! U BOCCTAHOBJICHHS], KAUECTBEHHBIE PEAKIIUN), TOJyYeHHUE U TPUMEHEHUE.

[TpakTuyeckas padora: CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTHI.

HpaKaneCRoe 3aHATHE

[IpakTuueckass paborta: ['opeHue cnUpPTOB, KAYECTBEHHbIE PEAKLIUU OJHOATOMHBIX CIIMPTOB
(oxucnenue staHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE IJIMIIEpUHA C
ruapokcugaoM Menu(Il)), ampmeruzoB (OKHCICHHE aMMHAYHBIM pPacTBOPOM oOkcuaa cepebpa(l) u
ruapokcuaoM meau(Il).

JlabGoparopHasi padora

JlaboparopHast pabota Ne 5. CBo¥icTBa pacTBOpa yKCYCHOM KUCIIOTHI.

Tema 3.5. YraeBoabl: cocTas,
KJaccu(UKaIs yrieBoJ0B

OcHoBHOE coaepkaHue

Teopernueckoe o0yuenune

VYraeBoasl: cocTaB, Kiaccu(uKalus YrieBoJoB (MOHO-, TU- W monucaxapujsl). [nmokosa -
IPOCTEHIINKA MOHOCAaXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYINbI, (PU3MUEeCKHe U XUMHUYECKHE CBOWMCTBA
(B3aumoneiictBue ¢ ruapokcunom menu(Il), okucrenne aMMuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXACHUE B NPUPOJE, MPUMEHEHUE, ONoJIorhuYecKas poJb.
®otocunTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemitono3a kak mnpupoiHble noigumepbl. CTpoeHHE Kpaxmala U IeJUTFOJIO3bI.
dusnueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (THAPOJIM3, KAaueCTBEHHAs pPEaKIHUs C HOJOM).
B3aumopeiictBue kpaxmana ¢ HOAOM. BbluncieHus mo ypaBHEHUIO XHMHUYECKOW peaklMu (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEaKLUMU 1O H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXO/HBIX BEIIECTB WM MPOLYKTOB PEAKIINHN).

Tema 3.6. AzoTconepxaniue
OpraHUYeCcKUe COCAMHEHUSI.
AMMHOKHUCIOTHI. benku.
BricokoMOIEKyIIIpHBIE
COCIMHEHUS.

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

AMHMHOKHCIOTEI KakK aM(bOTepHBIC OpraHU4Y€CKUC COCAUHCHUA. dusznyeckue W XUMHYCCKHE




CBOMCTBA aMHHOKHUCJIOT (Ha IpUMepe TIUIMHA). brosiornueckoe 3HaueHne aMUHOKKUCIIOT. [lenTumb!.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIPHBIC coeAnHEeHUS. [lepBUYHAs, BTOpUYHAS U TPETHUYHAS
CTPYKTypa OekoB. XMMHYECKHE CBOMCTBA OCIKOB: THIPOJIU3, JICHATYPALIHs, KAYeCTBEHHBIC PEaKIIMH Ha
Ocnku. OCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJICKYJISPHBIX COCIMHEHUH: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BCHO, CTCIEHb IOJUMEPHU3AIMH, CPEIAHSIS MOJICKYIsipHas Macca. OCHOBHBIC METOJIbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX COeIMHEHUH - MOJIMMEPH3AITUS 51
MOJIMKOHICHCAINS. DKCIICpUMEHTAIBHBIC METO/IbI U3YUCHHUs BEIICCTB M MX IPEBPAICHHI: HAOIIOICHUE
U OMHCAHHUE JEMOHCTPAIIMOHHBIX ONBITOB: JCHATYpallus OCIKOB NMpPHU HATPEBAHWH, LBETHBHIC PEaKIIUU
OEJIKOB.

HpO(l)eCCI/IOHaJ'lI)HO-OpI/IeHTHpOBaHHOE CoEpiKaHue

Pa3zpen 4. XumMusd u )KU3Hb

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Xumusi ¥ Kku3Hb. Ponb XuMHM B OOECNEYEHUH HKOJOTHYECKOM, DHEPreTHYECKOWM | TMHINEBOU
0e30MacHOCTH, Pa3BUTUU MeIULMHBI. [IoHSATHE 0 Hay4YHBIX METO/aX MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKunii.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MONYyYEHUS BaKHEUIINX Z
BEIIECTB.
Tema 4.1 Xumus 1 KU3HD YenoBek B MHpEe BEIIECTB M MaTEpPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUAIbI,
KOHCTPYKIIMOHHBIC MaTCpUalbl, KpaCKu, CTCKIJIO, KEpaMuKa, Marepuajabl A 3JICKTPOHUKH,
HaHOMaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHUS.
XuMus u 310POBEE YCJIOBEKA: ITPaBUJIa UCIIOJIb30BaAHUA JICKAPCTBCHHBIX MPCIIapaToB, IIpaBuiia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUU B TTOBCETHEBHOM JKHU3HH.
IIpakTHyeckoe 3aHsATHE
. 2
[IpaBusna »KOJIOTUUYECKH IIEIECO00PA3HOTO MOBEICHUS B OBITY U TPYJOBOU JIESITEIIBHOCTH B
LEJIAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYNKAIOLIEH TPUPOAHOMN CpPEIbI
IIpomeskyTouHas arrecTauus mo gucuunanne (1uddepeHuUpoBaHHbIN 3a4eT) 2
Bcero 72




JnsxapakTepuCTHKHYPOBHSIOCBOCHUYU€OHOTOMATEPHATANCIIONB3YIOTCACICTYIONNE0003HaYeHUsT Ha BBIOOP:

1. —03HaKOMUTEIBHBIN(ITOBTOPEHUEPAHEEU3YICHHBIXOObEKTOB,CBOMCTR);

2. —penpoayKTUBHBIN(BBITOTHEHUECITEILHOCTHIIO00PA3IY, HHCTPYKIIMUMITHIIOIPYKOBOICTBOM )

3. - POJTYKTHBHBIN (MIaHUpOBaHUE u CaMOCTOSITEIILHOE BBITTOJIHEHHE NEeSITeITbHOCTH, peleHue POOJIEMHBIX 3ajau:
KOHTPOJIbHBIE pabOTHI, CAMOCTOATENbHBIE paboTa, KypcoBbIe pabOThI (IIPOECKTHI))



3. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI IUCHUIIJIMHBI
3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecrnedeHn o
Peanuzamusi  mporpamMmbl  IUCHUIUIMHBI ~ TpeOyeT  Haiauuus  y4eOHOro kaOuHeTa
UHPOPMATHUKH.
O6opynoBaHue yueOHOTO KaOMHETa:
- IOCA/I0YHBIE MECTA MO KOJMYECTBY 00YUYaIOUTNXCS;
- pabodee MecTO MpenoaaBaTeis;
MapKepHas J0cKa; y4eOHO-METOANnYECKOoe o0ecTieueHue.
TexHu4eckue cpeacTBa 00yUCHHUS:
- JIOKaJIbHAsI KOMITBIOTEPHAsI CeTh U TTIo0anbHast ceTh VIHTepHET;
- YIIbTUMEINA TIPOCKTOP
- IHTEpaKTUBHAS JIOCKa/TIaHeb/3KpaH

3.2. Undopmanmonnoe odbecnevyeHue 00y4eHus

Ilepeyenr  pexoMeHayemMbIX  y4eOHbIX  u3gaaHuii, HHTepHer-pecypcos,

JAOTMOJIHUTEIbHOM JIUTEPATypPhI

OCHOBHBICHCTOYHUKH:
1. l'abpuensu, O. C. Xumus. bazossliil ypoBens. 10 kiace : yueOnuk / O. C. I'abpuensH. -
5-¢ u3x., nepepadboranHoe - MockBa : M3gatensctBo "I[lpocsemenue", 2022, - 192 c. -
ISBN 978-5-09-099538-2. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928190 (mata oOpamenus: 13.06.2023). — Pexum
JOCTyMA: 10 MOJIHUCKE.
2. I'abpuensn, O. C. Xumus. ba3ossiit ypoBens. 11 kiacc : yuebnuk / O. C. 'aGpuensH. -
8-e uzn., crepeotunHoe - Mocksa : M3gatensctBo "l[Ipocsemenune”, 2022. - 224 ¢. - ISBN
978-5-09-099539-9. - Tekcrt : anexkTponHbIA. - URL:
https://znanium.com/catalog/product/1928221 (nata obpamenus: 13.06.2023). — Pesxxum
JOCTyMA: 1O MOJIHUCKE.
3. boromomnosa, . B. Heopranmueckas xumus : yae6Hoe mocodbue / Y. B. boromornosa. -
Mocksa : UH®PA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Texkct : nsnexktponHbii. - URL: https://znanium.com/catalog/product/1362442 (nmara
obOpanienus: 13.06.2023). — Pexum goctyna: no noAnmcke.
4. Jlepunikuii, M. M. KapnaBan Moneky:: XxuMus HeoObluHas 1 3a0aBHast / M. M.
JleBunikwmii. - MockBa : Aneninaa HOH-GuKIH, 2019. - 542 ¢. - ISBN 978-5-00139-101-2. -
TekcT : anexTponHsiid. - URL: https://znanium.com/catalog/product/1078455 (nara
obpamenus: 13.06.2023). — Pexxum goctyna: 1o moAmnucke.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVINH

KOHTposib 1 OIleHKa pe3yJbTaTOB O0yYEHHs OCYLIECTBISIETCS MPENoAaBaTeIeM B
IpoIecce MPOBEACHUS MPAKTUUECKUX 3aHITUN U JIaOOpaTOPHBIX pabOT, TECTUPOBAHUSA, A
TAaKK€  BBIMOJHEHUS  OOYYAIOMMMHUCS  WHAWBUAYAJIbHBIX  3aJaHUM, TMPOEKTOB,
uccienoBanuii. Pe3ynbpraTtel 00yueHus: OnpeaensoT, YTo o0ydarouuecs J0KHbBI 3HATh,
MOHMMATh U JEMOHCTPUPOBATh MO 3aBEPIICHUU U3YUYEHUS JUCHUILIUHBL KOHTpOJBL M
OIleHKA pEe3yJIbTaTOB OCBOCHHUs 00IIe00pa30BaTEIbHON UCHUIIUHBI PACKPBIBAIOTCS
yepe3 AUCHUIUIMHApHbIE (IPeAMETHbIC) PE3yNbTaThl, HAPABJIECHHbIE Ha (OPMUPOBAHUE
o0mux M Tpo(ecCHOHANBHBIX KOMIETEHIMH MO pa3jiesiaM U TeMaM COJIep KaHUs
y4eOHOro Marepuania.

Oob6masi/mpogeccuoHanbHAs Paszngen/Tema THn oLeHOYHBIX
KOMIIeTEeHLUSA MeponpusiTHii
Tema 1.1-1.7,Tema 2.1-2.2, Tema 3.1 TectupoBanue
OK 01 -2.6, Tema4.l
IIK 1.2 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYCCKUX 3aTaHHI
Tema 1.1 Tema 1.3 Tema 1.6 Tema 1.9 TectupoBanue
OK 02 Tema 3.1
IIK 1.2 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brinonnenue
3.1,34,41 MPAKTUYCCKUX 3aTaHHI
OK 04 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
IIK 1.2 3.1,34,4.1 Brmomanenue
MPAKTUYECKUX 3aJaHUI
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8,2.1, 2.2, TectupoBanue
IIK 1.2 3.1,34,41Tema 1.1 - 1.7, Tema 2.1 - Brimonnenue
2.2, Tema 3.1-2.6, Tema 4.1 MPAaKTUYECKUX 3aJaHUI
OK 01, OK 02, OK 04, OK 07 IIK | Bce Temsl JuddepenurpoBaHHbIN
1.2 3a4eT




