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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEIMETA
MATEMATHUKA

1.1. MecTo yueOHOIro nmpeMeTa B CTPYKTYpPe OCHOBHOI NpodecCHOHATbHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

VYueonsiii npeamer OVYIL.6.12 Xumus saBisieTcst mpeIMEeTOM 0 BBIOOPY U3 0053aTeIbHBIX
MpeIMETHBIX o0acTell 001eo0pa3oBaTeIbHOrO UKIIA o0pa3oBarensHoi mporpamMmel CI1O B
cootBercTBUU ¢ PI'OC CIIO no cnenunansHoctu 33.02.01 dapmarius.

1.2. llean 1 nJIaHMpYyeMble pe3yJibTaThl OCBOECHHSI YUeOHOr0 mpeaMeTa.
esn u 3a1aum y4eOHOr0 nmpeaMeTa

dopmupoBaHUe y 00y4aIOLINXCS XUMUUECKONW COCTaBIIAIOLIEH eCTECTBEHHO-HAYYHOH
KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B )KU3HEHHBIX U TPOU3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOAHOM cpefe.
3anauy JUCHUIUINHBIL:
1) c(opMHpOBATH NIOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX IPOLIECCOB U
SABJICHUM B OKPYXKAIOLIEH Cpelie, EeJOCTHOW HayYHOU KapTUHBI MUpPa, B3aUMOCBS3U U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;
2) Pa3BUTH YMEHHUS IPOBOIUTH PACUETHI 0 XUMHUECKUM (POpPMYJiaM B YpaBHEHHSIM
XUMHUYECKHX PEaKLUil, IUIaHUPOBaTh U UHTEPIIPETUPOBATh PE3YIbTaThl XUMHUUYECKUX
HKCIIEPUMEHTOB,
3) c(OpMHPOBATH HABBIKU MPOBEICHHSI XUMUUYECKHX SKCIIEPUMEHTAIIbHBIX UCCIIE0BaHUI ¢
coOroIeHHEM MpaBuJl 0€30MacHOTr0 OOpAILEHHs C BEIIECTBAMU U JJAOOPaTOPHBIM
o0opynoBaHuEM;
4) Pa3BUTh YMEHMSI aHAJTU3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 0000111aTh
MHPOPMALIHIO XUMUYECKOTO XapaKTepa U3 Pa3IMuHbIX HCTOUHUKOB;
5) c(hopMHUPOBATH YMEHHMSI IPOTHO3UPOBATH MOCIIEACTBUS CBOEH 1€ATEIbHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;
6) chopMHUPOBATH MOHUMAHNUE 3HAYUMOCTHU JOCTUKEHUN XUMHUECKON HAYKH U TEXHOJIOTUH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

Coneprxkanue nmporpaMMbl 0011e00pa30BaTeNIbHON AUCITUITUTHHBI « XUMUS HAMIPaBICHO
Ha JIOCTH)KEHHUE pe3yIbTaTOB €€ U3yueHHs B cooTBeTcTBUU ¢ TpeboBanusimu GPI'OC COO ¢
yueToM npodeccuoHanbHoi HanpasiaeHHocTn @I'OC CIIO

I[Inanupyemble pe3y/jbTaThl 0CBOeHHS y4eOHOro npeamera B coorserctBun ¢ ®I'OC CIIO
u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue y4eOHbII npeamet uMeeT npu popmupoanuu u pazsutuu OK 01, OK
02, OK 04, OK 07, OK 09.

VY4eOHbIii peAMeT JOHKEH CIOCOOCTBOBATH Pa3BUTHUIO JIMUYHOCTHBIX pe3ynbTaToB JIP 2,
.9, 10, 25, 33, 35 B coorBercTBHH ¢ [Iporpammoii Bocriutanus odyqatoruxcs YYTIOO
®apmaneBTrueckuid kosutex «HoBble 3HaHus» 1o cnenuanbHocTh 33.02.01 dapmanus



HauMeHnoBanmue u xKoja
KOMIIeTEeHIIHH

Ilnanupyembie

pe3yJbTaThl

O01mue

IpenmerHbIe

OK 01. Beibupats criocoObt
peleHus 3a1aq
npoQeCcCuOHATHLHON

e TeIIbHOCTH
PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTEpPCTBa,
TpynoIrooue;

- TOTOBHOCTH K aKTHBHOM JIESATEIILHOCTH TEXHOJIOTHIECKON 1
COLIMAJIbHOW HAIPABIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATD,
[UIAHUPOBATH U CAMOCTOSITEIIBHO BBIITOHSTH TAKYIO
NesITeNIbHOCTD;

- HHTEpeC K pa3inyHbIM cepam mpodeccHoHaTbHON
NesITeNIbHOCTH,

OBaieHne YHUBEPCATBHBIMH YIeOHBIME ITO3HABATEIHHBIMU
MENCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSTENbHO (hOPMYIUPOBATH U AKTYyaJIU3UPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WK OCHOBAHUS
TSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIEeHHUS;

- OIIPENENSTh LIeH IeATENbHOCTH, 33/1aBaTh apaMeTphl U
KPUTEPHUU UX TOCTHKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTBH KOPPEKTHUBEI B JICATEIIBHOCTD, OIECHUBATh
COOTBETCTBHUE PE3YJILTATOB IIENISIM, OLICHUBATh PUCKU
[MOCJICICTBUM NCATCIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH
PKU3HEHHBIX TIpo0ieM;

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJIETh HaBBIKAMH yUe€OHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOH 1eATeIHbHOCTH, HABBIKAMU Pa3peIIeHUs
mpo0em;

- BBISIBIISITH IPUYHUHHO-CIIE/ICTBEHHBIC CBS3H U
AKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PeIICHNS,

HaXOJUTb apTYMCHTBI JJISI JOKA3aTCIbCTBA CBOUX

- - BJIaJIETh CUCTEMON XMUMUYECKUX 3HAHUM, KOTOpast
BKJIFOUAET: OCHOBOIIOJIArarolUe MOHATUS (XUMUYECKUI
HIIEMEHT, aTOM, IEKTPOHHAas 000104Ka aToMa, s-, p-, d-
HIIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEIILHOCTD, CTEIIEHD
OKHUCJIEHHS, XUMUYECKas CBSA3b, MOJIb, MOJIIpPHAs Macca,
MOJISIPHBIN 00BEM, YIIIEpOAHBIH CKeeT, (QyHKIHOHATIbHAS
rpymnmna, paaukai, U30Mepusi, 30Mepbl, FOMOJIOTMYECKUI
psid, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA- U
a30TcoepkKallue COeTUHEHNS, ONOJIOTUYECKU aKTUBHBIE
BellecTBa (YII1eBOAbI, XKUPbI, OEJIKN), MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS,
KPUCTAJIJINYECKAsl PEIIETKA, TUIIBl XMMUYECKUX PEaKIUM
(OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE, IK30- U
HHI0TEPMHUUYECKHE, PEaKLIMd HOHHOIO 0OMEHa), pacTBOp,
DIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHIECKAS
IMCCOLMALNS, OKMCIIUTEINb, BOCCTAHOBUTEID, CKOPOCTb
XUMHUYECKON PEeaKIK, XMMHUUECKOE PAaBHOBECHE), TEOPUU
1 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOEHUSI OPTraHUYECKUX
BeniecTB A.M. bytiepoBa, TEOpHS 3JEKTPOIUTHUECKON
nucconumanuu, nepuoanyeckni 3akon .M. Menneneesa,
3aKOH COXPaHEHUS MaCcChl), 3AKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, (PAKTOIOTHUECKHE
CBEIICHMSI O CBOMCTBAX, COCTAaBE, NOJYYEHUH U
0€3011acHOM HCII0JIb30BAHUH BAYKHEHIIINX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B OBITY U
[PAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBISBIISATh XapaKT€pPHbIEC IPU3HAKU U B3aUMOCBSI3b
M3Y4YECHHBIX TOHSATHH, TPUMEHATHh COOTBETCTBYIOIIHE
[TOHSTHSI IIPH ONMCAHUU CTPOEHHUS U CBOMCTB
HEOpPraHMYECKHUX U OPraHMYeCKHUX BEIIECTB U UX

HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHUYCCKHUX




YTBEPKICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUU PELICHHUS,
- AHAJIM3UPOBATD ITOJYUYCHHBIC B XOAC pCIICHUSA 3aJa4r
PpE3yJIbTaThl, KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATH U3MCHCHHUC B HOBBIX YCJIOBHAX,

- YMETb IEPEHOCUTD 3HAHUS B ITI03HABATENIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 PA3HBIX ITPEIMETHBIX
oOJacrei;

- BBIIBUTATh HOBBIE UJCH, ITPEIaraTb OpUrMHaJIbHbIE
MOAXOJBI U PELIECHUS;

- CIOCOOHOCTh MX UCIIOJIb30BaHMS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHKE.

3HAHUU C TIOHATUSAMU U NIPEACTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB;

- YMETb UCIIOJIb30BaTh HANMEHOBAHUS XUMHUYECKUX
COCIUHEHHH - BJIaJIETh CUCTEMOI XUMHUYECKUX 3HAHUIA,
KOTOpasi BKJIIOYAECT: OCHOBOIIOJIAralOLINe TOHATHS
(XMMHYECKHUI 2JIEMEHT, aTOM, JIEKTPOHHAs1 000JI04Ka
aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD,
CTEIICHb OKHMCIICHUS, XUMUYECKAsl CBSI3b, MOJIb, MOJISIDHAS
Macca, MOJIIPHBIN 00beM, YTIIepOIHBIN CKEJIET,
(yHKLMOHATIbHAS IPYIIA, paJuKajl, H30MEepUsl, U30MEPHI,
rOMOJIOTMYECKUH PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJI- M a30TCOEPKALNE COEAUHEHNUS,
OMOJIOrMYECKH aKTUBHbIE BEIIeCTBa (YIJIEBOIbL, KHUPHI,
0eKu), MOHOMEP, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHU S, KPUCTAJUIMYECKast
peleTKa, TUIbl XUMUYECKUX PeaKIUN (OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U IHIOTEPMUYECKUE, pEaKLIUN
MOHHOT'O0 00MEHA), pacTBOP, SJEKTPOIUTHI,
HEDJIEKTPOJIUTBI, MJIEKTPOJIUTHYECKAs TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOM
peaKuy, XMUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMUYECKOI'O CTPOEHUSI OPIraHUYECKUX BEILIECTB
A.M. ByriepoBa, Teopus 31EKTPOIUTUYECKON
nucconuanuu, nepuoaudeckuii 3akod .M. Menneneesa,
3aKOH COXPaHEHUS MaCcChl), 3AKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, (GAKTOJIOTUYECKUE
CBEIICHMSI O CBOMCTBAX, COCTAaBE, NOJYYEHUH U
0€3011acHOM HCII0JIb30BAHUH BAYKHEHIIINX
HEOPraHMYECKUX U OPTaHHMUYECKUX BEIIECTB B OBITY U
[PAKTUYECKON JESITeTbHOCTH YEJIOBEKa;

- YMETb BBISABIISATh XapaKT€pPHbIEC IPU3HAKU U B3aUMOCBSI3b
M3Y4YEHHBIX TOHATHH, IPUMEHATh COOTBETCTBYIOIINE

MMOHATUSA ITPU OITMCAHUM CTPOCHUS U CBOICTB




HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX
[MPEBPALLECHUI; BBISABIATH B3aUMOCBSA3b XUMHUECKUX
3HAHUI C MOHATHUIMH U MPEICTABICHUAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETb HCII0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COCMHEHUN MEXKYHAPOJIHOI0 COK3a TEOPETUUECKOU U
[IPUKJIATHON XMMUHU U TPUBUAIbHBIE HA3BAHUS
BOKHEUIINX BEUIECTB (3TUIICH, alleTUJICH, TJIUIEPHH,
denon, popmanbaeru, ykcycHas KUCiIoTa, TIHIIHH,
YrapHbIil ra3, yriaeKuCiblil ra3, aMMHaK, raieHas
M3BECTb, HETAIlICHAs U3BECTh, MUTHhEBAs COMA U IPYTUX),
COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKHUX
BEIIECTB, YPABHEHUS XUMHUECKUX PEaKIUii, O0BSICHATH
X CMBICIT; IOATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOICTBA BEILIECTB COOTBETCTBYIOIMMHU 3KCIEPUMEHTAMH
1 3aIKMCSIMU YPAaBHEHUM XUMHUYECKUX PEaKIINA;

- YMETbh yCTaHaBJIMBATh IPUHA/JIEKHOCTh U3yYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K
OIPEAECICHHBIM KJIacCaM U TpyIaM COEAUHEHHI,
XapaKTepHU30BaTh UX COCTAB U BAXKHEHIIIME CBOMCTBA;
OTIPEIEeTISATh BUJIBI XUMHUYECKUX CBSI3€H (KOBaJICHTHAS,
MOHHASI, METAILITUYECKasi, BOAOPOIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIIACCUPHUITUPOBATh
XUMHUUYECKHE PEaKUU;

- cpopMUpOBATH MIPEICTABJICHHS: O MATEPUATILHOM
€IUHCTBE MUPA, 3aKOHOMEPHOCTAX U II03HABAEMOCTHU
SIBJIEHUI MPUPOJIBI; O MECTE U 3HAUEHUU XUMHH B
CHCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00ECIICUeHUN
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH
Mpo0JIeM YKOJIOTHUECKOM, SHEPreTUIECKON U MHIIEBOI
0€30MacHOCTH, B Pa3BUTUU MEIUITMHBI, CO3/IaHUN HOBBIX
MaTEepHUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
00€ecTIeueHnH ParMOHAITBHOTO MPUPOIOIOIH30BAHUS, B
¢dbopmupoBaHUU




MUPOBO33PEHUS U OOIIEH KyJIbTYPhl UEJIOBEKA, a TAK¥Ke
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cperie;

- BJIQJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIATAIOIIE TOHATHS
(TOTIOJTHUTENBHO K CUCTEME MOHATHI 6a30BOTO YPOBHS) -
M30TOIbI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa,
ruOpUIM3aIHs ATOMHBIX OpOUTANICH, XUMHYECKAsl CBS3h
(" """, KpaTHBIE CBS3M), MOJISIpPHAsT KOHILICHTpAIHUs,
CTPYKTYpHasi popmyIa, n3oMepus (CTPyKTypHas,
reoMeTpuyeckas (IUC-TpaHC-U30MEPHsI), THIIbI
XUMHYECKUX peakiuii (ToOMO- ¥ TeTePOTrCHHEIE,
0OpaTuMble U HEOOpaTUMBIE), PACTBOPHI (HICTHHHBIE,
UICTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, CTEIICHb
TUCCOLIMAIINY, TIEKTPOJIN3, KPEKUHT, PUPOPMUHT);
TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, COBPEMCHHBIE
MPEICTaBICHNUS O CTPOCHHUHU BEIIECTBA HAa aTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX;
MPEJICTABICHHUS O MEXaHU3MAaX XUMHUYCCKUX PEaKIUH,
TEPMOJUHAMHYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSAX
WX POTEKAHMSI, 0 XUMHUIECKOM PAaBHOBECHH, JUCIICPCHBIX
cuctemax, GaKkTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJTyYeHHH U 0€30TTaCHOM MCTIOIh30BaHUHT
BXHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB B
OBITY M TPAKTHYECKOHN JICATEIILHOCTH YEIOBEKa; OOIINX
HAYYHBIX PUHIIMIIAX XUMHYECKOTO IPOU3BOJICTBA (Ha
pUMepe POU3BOJICTBA CEPHOM KHCIOTHI, aMMHUAKa,
METaHoJIa, epepaboTKu HePTH);

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHUYECKAM (HOpMyIIaM
1 ypaBHEHUSM XUMUYECKUX PEAKIIU C UCTIOIh30BAHHEM
(bu3nyecKuX BENIMYMH (Macchl, 00beMa ra3oB, KOJIMYeCTBa
BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C




KOJINYECTBEHHOU

CTOPOHBI: PACUYETHI 110 HAXOXKICHUIO XUMUYECKON
(hopMyJIBI BEIIECTBA; pacueThl Macchl (00beMa,
KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIIH OJTHO U3
MCXOJIHBIX BEIIECTB JIaHO B BHUJIE PAaCTBOpA C
OIIPEIEIICHHON MacCOBOU J10JIEH PaCTBOPEHHOIO
BEIIECTBA UJIM JAHO B M30BITKE (MMEET MPUMECH);
pacyeTbl MacCOBOM WJIM OOBEMHOM 101U BBIXOAA
[POJYKTa PEaKIuu; pacyeThl Ter1oBoro ¢ dexra
peakiuii, 00bEeMHBIX OTHOIICHUI T'a30B;

- YMETb BBISBIIATh XapaKTE€pPHbIE MPU3HAKU U B3aUMOCBSI3b
M3yYEHHBIX MTOHATUN, TPUMEHSITH COOTBETCTBYIOIINE
[MOHSATHUS [IPU ONIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB U UX
[IPEBPAILCHUII; BBISBISATH B3aUMOCBSA3b XUMUYECKUX
3HAHUI C MOHATUIMH U MPEICTABICHUSAMH JIPYTUX
MpeIMeToB Jijis 60Jiee 0OCO3HAHHOTO TOHUMAaHUS U
00BSICHEHUS CYIITHOCTH MaTEepPUAIBHOTO €TMHCTBA MUPA;
MCITO0JIb30BATh CHCTEMHbBIE XUMUYECKUE 3HAHUS JIJISI
00BSCHEHUS ¥ IPOTHO3UPOBAHUS SBICHHUH, UMEIOLITUX
€CTECTBEHHOHAYUHYIO MPUPOY;

- YMETb UCIOIb30BATh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKTYHAPOIHOTO COK3a TEOPETUUECKOU U
[IPUKJIATHON XMMUHU U TPUBUAIbHBIE HA3BAHUSI BEILIECTB,
OTHOCSIIIIUXCS K M3YUYEHHBIM KJIACCaM OPTraHUYECKHUX U
HEOPraHUYECKUX COEAMHEHMI; UCII0JIb30BaTh
XUMHUYECKYIO CHMBOJIUKY JIJISl COCTABJICHHS (OPMYIT
HEOPraHUYECKHUX BEIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIICHHBIX U
CKETIETHBIX ) (DOPMYII OpraHUYECKHX BEIIECTB; COCTABIISTh
YpaBHEHUS XUMHUYECKHUX PEAKIIUN U PACKPBIBATH X
CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINI
MMOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca ITHX
peaxiuii; peakipii FOHHOTo 0OMeHa IyTeM COCTaBICHUS




WX TOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHEHMIA;
peaKkuuii ruIpoJin3a, peakiun

KOMILIEKCOOOpa3oBaHus (Ha mpUMepe
rUIPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS );
[MOATBEPKIATh XapaAKTEPHbIE XUMUYECKHUE CBOKWCTBA
BEILECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU 1
3aMUCSIMU YPAaBHEHUI XUMUUYECKUX PEaKIIHii;

- YMETh KJIacCU(DUIIMPOBATH HEOPTAaHUIECKHE U
OpraHUYEeCKUE BEIIECTBA U XUMHUUYECKHUE PEaKIIUH,
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHMS U KPUTEPUU TSI
KJIaCCU(UKALUU U3Y4aEMbIX XHUMHUECKUX OOBEKTOB;
XapaKTEPU30BaTh COCTAB U BaKHEHIINE CBOMCTBA
BEILECTB, IPUHAJICKALIUX K ONPEIEICHHBIM KJ1accaM U
rpymnmnaMm cCoeAMHEHUH (MPOCThIEC BEIIECTBA, OKCHUIBI,
THJIPOKCHIBI, COJIU; YTIIEBOIOPO/bI, MPOCThIE d(DUPHL,
CIIUPTHI, PCHOIBI, AITbJICTUIBI, KETOHBI, KAPOOHOBHIC
KHUCIIOTHI, CJIOKHBIE 3(UPBI, JKUPBI, YIIIEBObI, aMUHBI,
AMUHOKHCIIOTBI, OCJIKH); MPUMEHSTh 3HAHUSI O COCTaBE U
CBOMCTBAX BEIIECTB ISl IKCIIEPUMEHTATILHOM MPOBEPKH
FMI0TE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHAYECKHUX PEAKIUi U TPOTHO3UPOBAHUS
BO3MOKHOCTEHN X OCYILIECTBIICHHUS;

- YMETb MOATBEPK/IaTh Ha KOHKPETHBIX MPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIHOHHOM CIIOCOOHOCTH
OpraHUYeCKUX COCAMHEHHI OT KPaTHOCTH U THIA
KkoBasieHTHOH cBsizu (" " 1 ""), B3BAUMHOTO BIUSHUSA
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaxX; a TAKXKe OT
0COOCHHOCTEH peanu3aiiy pa3IuIHbIX MEXaHU3MOB
[IPOTEKAHUs PEaKIIN;

- YMETb XapaKTEepPU30BaATh FIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM 1 BO30YKJICHHOM COCTOSTHUH) ¥ HOHOB
XUMHUYECKUX 3JIeMEeHTOB 1 - 4 mepuonos [lepuoanueckoit
cuctemsl J[.M1. MenaeneeBa u nx BaJicHTHBIC

BO3MOXKHOCTH, UCTIOJNIB3Ys noHsiTHs "'s", "p", "d-
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HIIEKTPOHHBIE" OpOUTANIN, IHEPIeTUUECKUE YPOBHH;
00BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU COETUHEHUI
10 IEpUOJIaM U IpYIIIaM;

OK 02. Ocy1iecTBisTh
MOUCK, aHATTU3 U
WHTEPIPETAIHIO
nHpopMmanuu,
HE0OXO0AUMON IS
BBIITOJIHCHUS 32144
poQeCCUOHATLHON
e TEIIbHOCTH

B 00;1acTH IEHHOCTH HAYYHOT'O O3HAHUS:

- c¢(OpMHUPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON
MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJTUKYJIBTYPHOM MHUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOM M UUTATEIbCKON
KYJIBTYpBI KaK CPEJCTBA B3aMMOICHCTBHSI MEXTy JTIOJbMHU U
[O3HAHUS MHPA;

- OCO3HAHME IEHHOCTH HAYYHOH JIeATeIbHOCTH, TOTOBHOCTb
OCYLLECTBIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO

eI TeIbHOCTD WHAWBUYAIBHO U B TPYIIIIE;

OBnazieHne YHUBEPCAIbHBIMU y4E€OHBIMU TIO3HABATEIbHBIMU
NEHCTBUSAMM:

B) paboTa ¢ HHpOpMaueil:

- BJIJIETh HABBIKAMH TTOJTyYSHHs HH(POPMAIHH U3
MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh
MONCK, aHAJIN3, CHCTEMATH3AIII0 1 HHTEPIPETAIIHIO
MH(GOpMAaIUU Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (pOopMaTax ¢ y4eTOM
Ha3zHauyeHUs MHQOpMAIMK U 1IeJIeBON ayAUTOPUH, BEIOUpast
ONTUMAITEHYIO ()OPMY TIPEICTABIICHUS U BU3yaIH3aIlNH;

- OLICHUBATh JIOCTOBEPHOCTH, IETUTUMHOCTh HH(POPMALIUHY,
€€ COOTBETCTBHE MPABOBBIM H MOPATbHO-ITHUECKUM
HOpMaM;

- ICTIOJIh30BATh CPEACTBa MHPOPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEeLICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3alMOHHBIX

3ajau ¢ coOI0IeHUEM TPeOOBAHUIM SPrOHOMHUKH, TEXHUKU

- - YMETh IUIAHUPOBATh U BBINOIHATH XUMUYECKUIT
HKCIIEPUMEHT (IIPEBPAICHUS OPraHUUECKUX BEIIECTB IIPU
HarpeBaHUU, MOJTYYCHHUE STHIICHA U U3yYEHUE €T
CBOICTB, KAUECTBEHHBIEC PEAKIIUU HA aJIbJIETH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; AeHaTypauus OEIKOB MPU
HarpeBaHUU, LIBETHBIE PEAKIIMU OEJIKOB; IPOBOIUTH
[PEaKIuu HOHHOTO OOMEHa, OMPEAeIATh CPEIy BOIHBIX
[pacTBOpOB, KAUECTBEHHBIE PEAKIIUU Ha CyJb(dat-,
KapOOHAT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHS;
pelaTh SKCIIEpUMEHTaIbHbIE 33J]a4l 110 TEMaM
"Mertamibl" u "HeMeraisl'") B COOTBETCTBHH C
[IpaBUJIaMU TEXHUKH 0€30I1aCHOCTH MpU 0OpallleHUH C
BEIIECTBAMH U JJaOOPaTOPHBIM 000PY/IOBaHUEM;
[IPEJICTaBIIATh PE3YJbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dopMe 3anucu ypaBHEHH COOTBETCTBYIOIUX PEAKIIMNA U
(opMyIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

- YMETh aHAJTU3UPOBATh XMMUYECKYI0 HH(POPMALIHIO,
[10JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
nHpopMaluu, ceTb IHTEepHeT U Apyrue);

- BJIaJICTh OCHOBHBIMU METOAAMH Hay4YHOT'O MIO3HAHUS
BEIIECTB M XUMHUYECKUX SIBICHUH (Ha0II0/IeHue,
M3MEpeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMETh IPOBOJHUTDH PACUETHI [0 XUMUYECKHM (hopMyam
1 ypaBHEHUSIM XHUMUYECKUX PEaKIUi C UCIIOIb30BAaHUEM
(bU3MUeCKUX BETMYNH, XapaKTePU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATUS PEeLIeHUI

B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
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0€301acHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX U
HSTHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
nH(popManuu, HHHOPMAIIMOHHON 0€30IMaCHOCTH JIMYHOCTH;

BEIIIECTBAMH M X IPUMEHEHHEM;

- YMETh CaMOCTOSATEIHHO IJIAHUPOBATH U POBOIUTH
XUMUYCCKAN IKCTIEPUMEHT (ITOJTYYCHUE ¥ H3YUYCHHE
CBOICTB HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB,
KaueCTBCHHBIC PEAKIIMH YTJICBOIOPOIOB PA3TMIHBIX
KJIACCOB U KHCIIOPOJICOICPIKALTUX OPraHNIEeCKUX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
PacTO3HABAHUIO HEOPTAHUYECKUX U OPTaHHYECKUX
BEILIECTB) C COOJIIOICHUEM MPABHII O€3011aCHOTO
0OpalleHus ¢ BEIeCTBAMHU U JIA00PATOPHBIM
o00opynoBanueM, GopMyIUPOBATH LEIH UCCIIETOBAHMS,
[PEIOCTABIIATH B PA3IMUHON (OopMe pe3yabTaThl
DKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATh UX
TOCTOBEPHOCTH;

- YMETb OCYILECTBIISTH LIeJICHAMPABICHHBIN TOUCK
XUMHYECKON MHPOPMAIH B PA3TUIHBIX HCTOYHUKAX
(Hay4Has U yueOHO-Hay4YHas JIUTepaTypa, CpelICTBa
MaccoBol nH(popmaIuu, cetb IHTEpHET U apyrue),
KPUTHUYCCKH aHATM3UPOBATH XUMHUYECKYIO HH(POPMAITHIO,
nepepabaTbIBaTh €€ U UCIIOIB30BaTh B COOTBETCTBHH C
[MOCTaBJIEHHOW yueOHOM 3a/1aueii;

- BIAJETh CUCTEMOI 3HAHUI O METOAaX HAyYHOTO
MMO3HAHUS SBJICHUN TTPHPOJIBI, UCIIOJIE3YEMBIX B
€CTECTBEHHBIX HayKaX U YMEHUSMHU MIPUMEHSTh 9TU
3HAHUS MTPH SKCIICPUMEHTAIILHOM HCCIICIOBAHNH BEIICCTB
U 711 OOBSICHEHHS! XUMUYECKHUX SIBIICHUI, UMEIOIIUX
MECTO B TIPHPOJIC TPAKTUICCKOH JIeITeILHOCTH YeJIOBEKa
1 B IIOBCEIHEBHOM KU3HH;

OK 04. Paborats B
KOJIJICKTHBE 1 KOMaH/IE,
h(h(HeKTUBHO
B3aNMOJIEHUCTBOBATH C

- TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HABBIKAMHU y4eOHO-MCCIEA0BATEIHCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBnazeHue  YHUBEPCATBHBIMU  KOMMYHUKATHUBHBIMHU
NEHCTBUSAMMU:

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAalleHUs OPraHUYECKUX BEIIECTB MPH
HarpeBaHUM, MOJIYYEHHE STHICHA U U3yUYEHUE €TO
CBOICTB, KAUECTBEHHBIEC PEAKIIUU HA aJbJAECTH/bI,
KpaxMaJll, YKCYCHYIO KUCIIOTY; JIeHaTypalusi O€lIKoB MpH

HarpeBaHUH, [IBETHHIE PEAKITUU OCIIKOB; TPOBOIUTH
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KOJUIETaMU, PYKOBOJICTBOM,
KIIUEHTaMU

0) COBMECTHAsI IeATEIIbHOCTh:

- IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHON U
WHIMBUIYAIBHOU PaOOTHI; - MPUHUMATh I1E€JIM COBMECTHOU
NeSTeIbHOCTH, OPTaHH30BBIBATH U KOOPAHMHUPOBATH
TEVCTBHA MO0 €€ JOCTYIKEHUIO: COCTABIIATh IUIaH JSHCTBHH,
- pacrpeieiiaTh poJik ¢ Y4€TOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBHSIX
[pEaIbHOTO, BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUUYECKOE MTOBE/ICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBaieHe YHUBEPCATBHBIMU PETYISITHBHBIMA
MENCTBUSIMU:

) IPUHATHE Ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX JIOACH Mpu
QHAIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3ULIUU
IPYroro 4eaoBeKa.

[peaKuu HOHHOTO OOMEHa, ONPEAeIATh CPEy BOAHBIX
[PacTBOPOB, KAYECTBEHHBIC PEAKLIMHU HA CyIb(art-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;
pelaTh AKCIEPUMEHTaIbHbIE 3aaun

o TemaM "Metamibl" 1 "Hemeranisl'") B COOTBETCTBUU C
MpaBUIaAMU TEXHUKH 0€3011aCHOCTH MPH 0OpaIleHUH ¢
BeleCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;
[IPEJICTABIISTh PE3YJIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOUINX PEAKIUil U
(opMyJIMPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOIUTH
XMMHUECKUN SKCIIEPUMEHT (TI0JIy4eHHE U U3YUYEHUE
CBOICTB HEOPraHUYECKHX U OPraHUYECKUX BEIECTB,
KaueCTBEHHbBIE PEAKIIMH YTIIEBOIOPOAOB Pa3IMUHBIX
KJIACCOB U KHCIIOPOJICOIEPIKALIUX OPraHMUYeCKUX
BELIECTB, PEIICHNE IKCIEPUMEHTAIbHBIX 3a7a4 10
pacro3HaBaHUIO HEOPTAaHUYECKUX U OPTaHUUYECKUX
BEIIECTB) C COOIIOIEHUEM ITPaBHUII OE30MIACHOTO
0OpallleHus ¢ BeleCTBaMHU U J1abOpaTOPHBIM
00opyaoBaHueM, (HOpMyIUPOBaATh LIEIHU UCCIETIOBaHMS,
[PEIOCTABIIATH B PA3IMYHON (popMe pe3yabTaThl
HKCIIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBAThH UX
JTOCTOBEPHOCT;

OK 07. CogeiicTBOBaThH
COXPaHEHHIO OKPYKAOIICH
cpepl,
pecypcocOepexeHHIo,
h¢d(HeKTUBHO AECTBOBATH B
UpE3BBIYANHBIX CHTYAIHSIX

B 0051acTH 5KOJI0TrM4E€CKOr0 BOCIIUTAHHUS:

- ¢(hOpMUPOBAHHOE SKOJIOTUYECKOM KYIbTYpPbI, IOHUMaHHUE
BIIUSHUS COLIMATbHO-I)KOHOMUYECKUX MTPOLIECCOB HA
COCTOSIHUE NPUPOIHON U COLUAIBHOM CpeAbl, OCO3HAHUE
TI00aTHFHOTO XapaKTepa IKOJIOTHIECKUX TTPodIIeM;

- IIJIJAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUN B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS 1IeJIEN YCTOMYHUBOTO
pa3BUTHA YEJIOBEYECTBA;

AKTHUBHOE HETPUATHE IEHCTBHM, IPUHOCAIINX BPE.
OKpY>KalollEen cpelie;

- YMEHHE NMPOTHO3UPOBATH HEOIArONPHUSTHBIC

- cpopMHUPOBATH TIPEACTABJICHHS: O XUMUUYECKOU
COCTaBJISIIOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MUpAa,
POJI XUMUU B TIO3HAHWUH SIBJICHUH TIPUPOJIBI, B
(hOpMUPOBAHUY MBIIIICHHS U KYJIbTYPBI JINYHOCTH, €€
(YHKIIMOHATEHON TPAaMOTHOCTH, HEOOXOUMOM JIJIst
pEeIeHUs] TPAKTUYECKUX 33]1a4 U KOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
[IPUPOIHON Cpelie;

- YMETb COOJII0/IaTh TPaBUJIIa SKOJIOTUYECKU
[1e71eCO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOU

JACATCIbHOCTH B LCIIIX COXPAHCHUS CBOCTO 310POBHA 1
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SKOJIOTMYECKHE MOCIEACTBUS IPEANPUHIMAEMBIX JIEUCTBUH,
[pEOTBPALATh HX;

- pacCLIMPEHUE OIBITA JAESITEIBHOCTH SKOJIOTNYECKON
HAIpPaBIEHHOCTH;

OBJIaJICHHE HaBbIKAMU y4e€OHO-UCCIIEIOBATENbCKOMH,
[MPOEKTHON U COLIMATIbHOM AEATEIIbHOCTH

OKpY’KaroIlle MPUPOJIHON CPEbl; YUUTHIBATH OIACHOCTh
BO3JICUCTBUS HA )KMBBIE OPTaHU3MBbI ONPEACIICHHBIX
BEILECTB, IOHUMAasi CMBICJ MIOKa3aTes MPeAesIbHON
JIOIIyCTUMOM KOHLICHTPALUU;

- YMETb [IPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATh C
MO3UIUI KOJOTUIECKON 0€30MaCHOCTH MOCIIEACTBHS
OBITOBOM U MPOU3BOACTBEHHOH 1€ATEIHLHOCTH YeJI0BEKa,
CBSI3aHHOM C MepepabOTKON BEIIECTB; HCIIOIH30BATh
[MOJIyYeHHbIEC 3HAHUS JUIsl IPUHATHUS TPAMOTHBIX PELLICHUN
Mpo0JIeM B CUTYAIIUAX, CBI3AHHBIX C XUMHEH;

- YMETb OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBbIE
OpraHu3Mbl OMPE/ICIICHHBIX BEIIECTB, TOHUMAsi CMBICT
[MOKa3aTelsl MPeaeIbHON TOMyCTUMOW KOHLIEHTPAlUU, U
MOSICHITH HAa IPAMEpaxX CIOCOObl yMEHBIIICHUS U
[IPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M
YEIIOBEKA.

OK 09. Hcnonb3zoBaTh
VH(}OpMallMOHHbIE
TEXHOJIOTUH B
MpoQeCCHOHAIbHON
NesITeIbHOCTH;

OBiazieHne YHUBEPCAIbHBIMU y4eOHBIMU II03HABATEIbHBIMU
NEHCTBUSAMM:

B) paboTa ¢ MHpOpMaLueil:

- BJIJIETh HABBIKAMH ITOJTyYSHHs HH(POPMAIHH U3
ICTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh
MONCK, aHAJIN3, CHCTEMATH3AIMI0 U HHTEPIPETAIIHIO
MHGOpMAaIUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ y4eToM
Ha3zHauYeHUs MHQOPMAIUK U 1eNIeBON ayAUTOPUH, BEIOHpast
ONTUMAITEHYIO (POPMY TIPEICTABICHUS U BU3yaIH3allNN;

- OLICHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTh HH(POPMALIUH,
€€ COOTBETCTBHE MPABOBBIM H MOPATbHO-ITHUECKUM
HOpMaM;

- CTIOJIB30BATh CPEACTBa MHPOPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B peIlICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX
3ajau ¢ coOMI0IeHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKU

0€30MMacHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPABOBbIX U

-yMETb aHAJIM3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
[10JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
nHpopMaluu, ceTb IHTEpHET U JpyTHe);
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ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;
- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI
nHdopManuy, THPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y41eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O06Bem 00pa3oBaTeIbHON TPOTrPAMMBI 180
Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHICTBHH C MPETIOIaBaTeNIeM 158
B TOM YHCJIE:

Jlexuuu, ypoku 78
MPAKTUYECKUE 3aAHATUSA 78
Koncynpranus 2
CamocTosTenpHas pabora o0ydaronmxcs (IMMOAr0TOBKA K dK3aMEHY) 16
IIpomexyTouHAsI aTTECTAUMSA: dK3aMEH 6
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2.2. TEMATUYECKHWH IUIAH U COAEP)KAHUE YYEBHOI'O TIPEIMETA XUMUA

HaumenoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOro MaTrepuasa v (popMbl OPraHU3aANNHU AeSITeILHOCTH
00y4arouuxcs

O0beM
B 4yacax

®opmupyembie
KOMIIeTeHIIUH

1

2

3

4

1 kypc 1 cemecTp

68

Pa3znen 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1.
OcHOBHBbIC MOHATHA U
3aKOHBI

Conep:xanue yueOHOro MaTepuaJia

OcHoOBHbBIE OHATHS M 32aKOHBI XUMHH.

[Tpeamer HeOpraHUYECKOW XUMUHU.

BewectBo. ATom. Monekyna. Xumuueckuil anemeHT. Amtorponus. [Ipocteie u cinoxHbie
BeiecTBa. KauecTBeHHBIN M KOJIMUYECTBEHHBINH COCTAaB BELIECTB. XMMUYECKUE 3HAKU U

(GopMyIIBL.

OTHOCHUTEIBHBIE AaTOMHAs M MOJIEKYJIsipHast Macchl. KonnyecTBo BelecTsa.
Crexnomerpusi. 3aKOH COXPaHEHUS MACCHI BEIIECTB. 3aKOH TOCTOSIHCTBA COCTABA BEIIECTB
MOJIEKYJISIDHOM CTPYKTYpPBI. 3aKOH ABOTajpo M CIEACTBUS UX HETO.

IIpakTHYecKkoe 3aHATHE:

OCHOBHbIE IOHATHS M 3aKOHBI.

PacuerHble 3a1auM Ha HAXOXK/ICHUE OTHOCUTEITHLHON MOJIEKYJIIPHOW MACChI, OTIpEIeIICHUE
MAacCOBOM JOJIM XUMHYECKHX DIIEMEHTOB B CI0KHOM BEIIECTBE. PelreHue 3a1a4 ¢
WCIIOJIb30BaHUEM TIOHATHH «OTHOCUTEIIbHASI MOJICKYJISIPHAS. MACCay, «MOJIbY, «MOJISIpHAs
Maccay, «MaccoBasi JI0JIsl XHMUYECKUX JIEMEHTOB B CIIOKHOM BEIIECTBE», «MOJISPHBIN
00BEM ra3oBy

OK 01,
JP 2,9, 10, 25,
33,35

Tema 1.2.
IMepuoguyeckuii
3akoH u Tabauna . U.
MenneneeBa.
CtpoeHue aToma

Conep:xanue yueOHOro MaTepuaJia

Iepuoanuecknii 3axon .. MengeseeBa. Otkpoitue .M. MenneneeBbim
nepuoanyeckoro 3akona. [lepuoaudeckuii 3akoH B hopmynuposke JI.M1. Menneneena.
[Tepuoanyeckas TabIMIla XUMHUYECKUX SJIEMEHTOB - Tpaduiueckoe 0TOOpakeHHe
nepruoanYeckoro 3akoHa. CTpyKTypa NepruoInIecKOr TaOIHIIbI: TIEPHUOIBI (MaJIbIe 1
Oosnbime), rpynnsl (ri1aBHas u nodounas). CopeMeHHasi popMyIHpoOBKa
NePHOAUYEeCKOro 3aK0HAa. 3HaueHHEe NePUOANYECKOr0 3aKOHA U MEPHOINYECKON CUCTEMbI

OK 01

OK 02, OK 09
JP 2,9,10, 25,
33,35
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xuMuueckux annemeHToB J.M. MenaeneeBa aiis pa3BUTHS HAyKU U IOHUMAHUS XUMUYECKOM
KapTUHBI MUpA.

CoBpemeHHast MOZIeNb CTPOEHUS aToMa. DJIEKTPOHHAsI KOHPUTypalus aToMa.
Knaccudukanus XuMHUECKUX dJIEMEHTOB (S-, p-, d-371eMeHThl). BaleHTHBIC 2JICKTPOHBI.
BaneHTHOCTB. DneKTpOHHAs IPUPOJA XUMHUECKON CBSI3U. DIIEKTPOOTPULIATEIbHOCTD.
KoBasneHTHas CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBI 00pa3oBaHUs (OOMEHHBIN U
JIOHOPHO-aKUenTopHbI). MlonHas cBsa3b. MeTanueckas cBsi3b. BonopoaHast cBs3b.
MeXMOJIEKYIISIPHBIE B3aUMOJECHCTBUS.

H3oTombI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIU3alINs AaTOMHBIX
opOuTaeil.

IIpakTH4yeckue 3aHATHS:

=

Ilepuoauyecknii 3aK0oH. Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN
Ha XapaKTepU3aLUI0 XUMUYECKUX 3J1eMEHTOB «MeTauinyecke / HeMeTalJInuecKue
CBOMCTBA, MIEKTPOOTPULATEIIBHOCTD U CPOJICTBO K JIEKTPOHY XUMUYECKHUX DIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B IIEPUOIUIECKON CUCTEME
xuMuueckux anemenToB .M. MeHnieneeBay.

Crpoenne aroma. PenieHre mpakTHUYECKUX 3aJaHUI Ha COCTABIEHUE 2JIEKTPOHHO-
rpaduueckux Gopmys 3aeMeHToB 1—4 nepruoios.

n

Tema 1.3. Ctpoenne
BellecTBa

Coaep:xanue yueOHOro MaTepHaJia

KoBanenTHasi xumuyeckasi cBsizb. Mexann3Mm 00pa3oBaHusi KOBAJICHTHOM CBSI3U
(0OMEHHBIN U TOHOPHO-AKIIETITOPHBIHN). DIEKTPOOTpUIIaTeNbHOCTh. KOBajeHTHBIE MOsIpHast
Y HEMOJIApHAs CBA3U. KpaTHOCTh KOBaJICHTHOM CBSI3U. MOJIEKYJIApHBIE U aTOMHBIE
KpUCTaJUIMYecKue pemeTku. CBONCTBA BEIIECTB C MOJIEKYJISIPHBIMUA U @TOMHBIMHU
KpUCTAJUTMUYEeCKUMU perieTkamu. MonHas xumu4yeckas cBsi3b. KaTnonsl, ux oopasoBanue
U3 aTOMOB B pe3yJNbTaTe Mpoliecca OKUCIeHUs. AHUOHBI, UX 00pa30BaHKE U3 aTOMOB B
pe3yJabTaTe mpolecca BOCCTaHOBIEHUA. IOHHAs CBSI3b KAK CBSI3b MEXAY KATHOHAMH U
AHUOHAMH 3a CYET MEKTPOCTATUYECKOTO MpUTsKeHus. Kiaccudukanys nOHOB: 10 COCTaBYy,
10 3HAKY 3aps/ia, 0 HATMYHUIO TUAPATHON 000109kn. OHHBIE KPUCTAIITUYECKHE PEIIETKH.
CBoiicTBa BEUIECTB C MOHHBIM THUIIOM KPUCTAJUIMUYECKON PEIIETKH.

Meranamnuyeckasi CBA3b. MeTajuiMuecKkasi KpUCTAIIMYECKasi pelIeTka U MeTauTnYecKast
XUMUYECKast CBsI3b. PU3NUECKUE CBOMCTBA METAJUIOB. ArperaTHble COCTOSIHUS BEIeCTB U
BO/JIOPO/IHAS CBsI3b. TBep/0€, )KUIKOE U Ta3000pa3HOe COCTOSIHUS BemecTB. [lepexon
BEILIECTBA U3 OJIHOIO arperaTHOro COCTOSIHUS B Apyroe. BogopoaHast CBs3b.

OK 01
JP 2,9, 10,25,
33,35
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Yucroble BemecTBa U cMecu. [lonstue o cmecu BeniecTs. [ OMOT€HHBIE U T€TEPOTCHHbBIE 2 OK 01
cMecu. CoctaB cMeceii: 00beMHas U MaccoBas 10U KOMIIOHECHTOB CMECH, MacCoBasi J10JIs OK 02, OK 09
MpUMeceH. JIP 2,9, 10, 25,
JMucnepcHbie cucteMsl. [lorsTre o nucnepcHoi cucreme. JucnepcHas daza u 33,35
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOIOMAHBIX
CUCTEMAX.
HcTtunnbie pactBopbl. PacTBopenue kak Gu3NKO-XUMHUECKU mporecc. PacTBopsl.
Crioco0ObI MPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBast 10111 paCTBOPEHHOTO
BeniecTBa. [IpenenbHo JOMycTHMbIE KOHIIGHTPAIIMHM U UX UCIIOJIb30BAHHUE B OIICHKE
HKOJIOTMYECKOI 0€30I1aCHOCTH.
IIpakTnyeckoe 3aHsiTHE: 4 OK 01, OK 04
Bunel nucnepcHbix cuctem. Bunbl xumudeckoi cBsa3u. TexHuka 6€301MacHOCTH B 2 OK 07
XUMHUYECKOH J1abopaTopuu. 3HAKOMCTBO C XMMHUUYECKOH MOCYy10ii, 000pyAOBaHUEM U JIP 2,9, 10, 25,
XUMHYECKIMH peakTuBaMu. OCHOBHBIE J1a0OpaTOPHBIE OTEPAIIHH. 33,35
IIpuroroBnenue pacTBopa 3aJaHHOM KOHLEHTpauuu. Penienue 3aga4 Ha pac4eT MacCOBOM
JoJii (Macchl) pacTBopa.
Tema 1.4 Copaeprxanue y4eOHOIro MaTepuasa 4
DJIeKTPOJIUTHYECKAS 2 OK 01
AUCCOMHAAS 1 Teopus aneKTpoauTHYECKOH aucconanuy. Peakiiun nonnoro oomena. CocraBieHue OK 04
HOHHDBII 00MeH peaknuii HFOHHOro 0OMEHAa IyTeM COCTABIICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX JIP 2, 9, 10,
YPaBHEHHH. 25,33,35
I . 2 OK 01
PAKTHYECKOe 3aHATHE: OK 04
Peaknuu HOHHOTO 0OMeHa. Pelenune sKcriepiMeHTaIBHBIX 33134 110 Teme. [IpoBeneHue 2 JIP 2,9, 10, 25,
peakLyii B paCTBOpax dJIEKTPOJIUTOB. 33,35
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia 14
Kaaccnduxanus, Kuaacenpukanus Heopranmyeckux BemectB. [Ipocteie u cioxHbie BemecTBa. OCHOBHbIE | 2 OK 01
HOMEHKJIaTypa u KJIACChI CIIOKHBIX BEIIECTB (OKCHU/IbI, THIPOKCHIbI, KUCIOTHI, con). HoMeHknaTypa u OK 04
cTpoenne Ha3BaHHE HEOPTaHUYECKUX BELIECTB UCXO/IS U3 UX XUMHUECKOH (hOPMYJIIbI MIIM COCTaBIICHHUE JP 2,9, 10,25,
HEOpraHu4eCcKHuXx XUMHUYECKON (GOpMYIIbI UCXO/I U3 HA3BaHUS BEILLIECTBA 110 MEXKIYHAPOIHOMN WIIn 33,35
BEIIECTB TPUBHAIILHON HOMEHKJIATYpeE.

XnUMHUYecKre CBOMCTBA OCHOBHBIX KIIAaCCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB,
THUAPOKCUI0B, KUCJIOT, cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX
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BEIIIECTB, BOJOPOJAHBIX COCTMHEHHMA, BRICIITUX OKCHJIOB U THAPOKCHUIOB. B3anMocCBs3b
HEOPTraHUYECKHUX BEILIECTB.

Oxcuapl 1 ux cBoiicTBa. CosneoOpa3zyroliye U Hecoyieoopa3yroniue okcuabl. OCHOBHEIE,
aM(pOTEepHBIC U KUCIOTHBIC OKCUIBI. 3aBUCUMOCTH XapaKTepa OKCUAA OT CTEIICHU
OKHCJIEHHUS 00pa3yIoIIero ero MeTauia. XMMAYECKHe CBOMCTBa OKcHAoB. [lomyuenue
OKCHJIOB.

Kucaorsl 1 ux cBoiicTBa. KHCITOTBI KaK AJIEKTPOIUTHI, UX KJIACCU(UKAIUS TIO0 PA3IMYHBIM
npu3HakaM. XUMUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUH JICKTPOIUTHUECKOM
nuccoranui. OcoOeHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM
KHUCJIOT ¢ MeTaJ1aMd. OCHOBHBIE CTIOCOOBI MOJTYyYEHUS KUCTOTHI

OcHoBanus 1 ux cBoiicTBa. OCHOBaHMSI KaK 3JIEKTPOIUTHI, UX KIacCUPUKALIUA 10
Pa3JIMYHBIM NPU3HAKAM. XMMUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPHUH
3JIEKTPOJINTUYECKON Juccouranuu. Pa3noxxeHne HepacTBOPUMBIX B BOJIE€ OCHOBaHUH.
OCHOBHBIE CTIOCOOBI TTOTYYEHUSI OCHOBAHUIA.

Coumn 1 ux cpoiicrBa. Conu Kak 1eKTpoauTsl. Cou cpelHue, KUCIIbIE U OCHOBHBIE.
XVMHYECKU CBOMCTBA COJIEH B CBETE TEOPUHU EKTPOIIUTHYECKON Juccoruanuu. Crnocoobl
noJty4eHus cosieid. ['maponns cosen.

IIpakTHyeckne 3aHATHA:

Kuciaorsl. VcnibiTanue pacTBOpOB KACIOT MHAMKATOpaMU. B3anMoeicTBre MeTauioB ¢
KHCJIOTaMu. B3aumMoecTBie KUCIOT ¢ OKCHIaMHU METaJIOB. B3anumoaeicTBre KUCIOT ¢
OCHOBaHMUSIMH. B3anmopencTBue KUCoT ¢ coisiMu. VicnibITaHue pacTBOPOB MIETOYEH
WHIUKATOpaMHu.

OcHoBanus. [Tonyuenne runpokcuaoB. BzanmoencTBue menoueit ¢ coiamu. Paznoxenue
HEpPacTBOPHUMBIX OCHOBAHUIA.

Coau. 'maponus coseii paznuyHoro tumna. Pemenne npakTHYeCKuX 3a1aHui 1o
KJIacCU(UKAIMK, HOMEHKIIATYpe U XUMHYECKUM (hOpMyTaM HeOpraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIBI XUMHUECKUX BEIIECTB, OMPEACIIATh
MIPUHAJICKHOCTD K KJ1accy).

Tema 1.6 Xumuueckue
peakuumn

Conep:xanue yueOHOro MaTepuaJia

10

Kaaccndpukanusa xumudecKux peakumii. Peakuuu coequHenys, pa3ioxkeHus,
3amenieHus, oomena. Karanuruueckue peakiuu. O6paTtuMblie 1 HEOOpaTUMBbIE pEaKIINU.
['oMOreHHbI€ U TeTEpOreHHbIE PEAKIIMH. DK30TEPMUUYECKUE U SHAOTEPMHUUECKUE PEAKIIUH.
TenoBoit 3 (PeKT XUMUUECKUX PEaKITHIA.

OK 01

OK 02, OK 09
JP 2,9, 10,25,
33,35
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TepMoxumHuyeckre ypaBHEHHUSI.

OKHCINTEIbHO-BOCCTAHOBUTEILHbBIE pPe€aKIuu. Crenens okucneHusa. OKUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIb U OKUCIICHHE. MeTox 3JICKTPOHHOT'O Oamanca JJIsL
COCTaBJICHHU A ypaBHeHPII;'I OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ.

Cxopoctb xumMH4eckux peakumii. [lonsitne 0 cKOpocTH XUMHUYECKUX pEaKLUM.
CKopoCTb peakiuy, €e 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB: MPUPOIBI PEarupyOLIUX
BEIIIECTB, KOHIICHTPAIIMK PEarupYIOUINX BEIIECTB, Temreparypsl (mpaBuio Bant-I'odda),
IJIOIIAU PEAKLIMOHHOM MOBEPXHOCTH, HAJIMUMs KaTainu3aropa. Poiap karanu3atopoB B
IPUPOJIE U IPOMBILIUIEHHOM ITPOU3BO/ICTBE.

DHeprus akTuBaluu. AKTUBUPOBAHHBINA KOoMILUIeKC. KaTanuzaTopsl u katanus. Ponb
KaTaJIu3aTOpPOB B IPUPOE U MIPOMBIILITIEHHOM IIPOU3BO/ICTBE.

Xumuyeckoe papHoBecue. O6paTUMOCTh peakiuil. XUMUYECKOe PaBHOBECHE U €T0
CMEIlIEHUE TI0JT AEUCTBUEM Pa3IMUHBIX (PaKTOPOB (KOHLIEHTPALMs PEareHTOB WK
MPOJYKTOB PEAKINH, TABICHHUE, TeMIIepaTypa) UIsl CO3aHuUs ONTUMANIbHBIX YCIOBUHN
IIPOTEKaHUs XMMHUECKUX MpolieccoB. [IoHATHE 00 SHTANBIUU U SHTPOIIUU. DHEPrHs
['u66ca. 3axon ['ecca u cnencTBus u3 Hero. Ponb cMmelieHus: paBHOBECHS B
TEXHOJIOTHYECKHX Ipoleccax.

HpaKaneCKue 3aHATHUSA:

Kuacenpukanusi XuMu4eCKUX peakiuid.

Heob6patumsie xumuyeckue peakuun. Peakiuu, uayime ¢ oOpa3oBaHHEM 0CaJIKa, ra3a Uin
BOJIbl. 3aBUCUMOCTBH CKOPOCTH B3auMoeicTBusa okcua Meau (11) ¢ cepHoit kucinoToit ot
temriepaTypbl. CocTaBieHNE YPaBHEHHUI peaKIuii COSTMHEHUS, PA3JIOKEHUS, 3aMEIIEHU,
oOMeHa. YpaBHEHUS peaKIfil TopeHusl, HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUSI.

CocraB/ieHHE OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTEreHb OKUCICHUS.
OKucnuTeNb U BOCCTAaHOBIIEHHE. BoCcCTaHOBUTEND U OKUCIIEHUE. METO1 AIEeKTPOHHOTO
OanaHca 7151 COCTaBJICHHs YPaBHEHHUM OKHUCIUTEIHLHO -BOCCTAHOBUTEBHBIX PEAKITUH.

Tema 1.7

Coaep:xaHnue yueOHOTro MaTepuaJia

Hemetanubl. Oco6eHHOCTH CTpoeHHs aToMOB. HeMeTaisl - mpocThie BeliecTsa.

OK 01
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DOu3NKo-XUMHYECKHE
CBOlCTBA
HEOPraHM4YeCcKuX
BellleCTB

Tema 1.7.1 O6mast
XapaKTEePUCTUKA U
OCHOBHBIE CBOIiCTBA
HEeMeTaJlJIOB

OxuciauTeJbHbIe H BOCCTAHOBHTEJIbLHBIE CBOMCTBA HEMETAJLJIOB B 3aBUCHMOCTH OT UX
MMOJIOKCHUA B pAAY SJICKTPOOTPULATCIIBHOCTH.

3aBMCHUMOCTb CBOMCTB I'aJIOTEHOB OT UX ITOJIOXKECHHS B IEpUOAUYECKOr cucteMe. OCHOBHBIE
XUMHYECKHE CBOMCTBA NpeacTaBurTenel riasusix noarpymnm IV, V, VI, VII rpynmn.
["anorensl. 3aBUCUMOCTb CBOWCTB I'aJIOTEHOB OT UX IOJIOKEHHS B IEPHUOJUYECKON CUCTEME.
Xanbkorensl. O01as XxapakTepucTUKa 3JIEMEHTOB VI rpymibl nepuoanyecKoi CHCTEMBI
J.. MenneneeBa

Coaep:xanue yueOHOro MaTepuaJia

IIpakTH4yeckoe 3aHsATHE:

Kucsopon u cepa. 3yueHue XuMHUECKHUX CBOWCTB KUCIOPOAA, CEPBI U €€ COCTMHEHHUI.
OBP c yuactueMm cepocoaepxaiiux coeiuHeHni. CTeneHp okuciaeHus cepbl. OKUCIUTENb U
BOCCTaHOBUTEIh. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IIPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OpraHu3MOB. OKUCIUTENIBHO-
BOCCTAHOBHUTECIILHBIN MoTeHIMall CPpCaAbI. CocraBienue 1 YpaBHHUBAHUC OKHUCIIMUTCIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI METOAOM AJIEKTPOHHOTO OanaHca. TUnuyHbIe
HEOPTraHWYECKHE OKUCIUTEITN U BOCCTAHOBUTEIIH.

Cnoco0bI moJiy4eHus ¥ cBOcTBA ra3os. ['a3sl, 0OpazyeMble HeMeTalIaMH.
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4acTHEM IPOCTBIX U CIIOKHBIX
HEOPraHUYECKUX BEILECTB.

OK 02, OK 09
JIP 2,9, 10, 25,
33,35

OK 01

OK 02, OK 09
JIP 2,9, 10, 25,
33,35

Tema 1.7.2 O6mas
XapaKTePUCTUKA U
OCHOBHBIE CBOIiCTBA
MEeTAJLJIOB

Coaep:xanue yueOHOTro MaTepHaJia

Metannbl. OcoO€HHOCTH CTPOEHUSI aTOMOB U KpucTauioB. dusnyeckue cBoicTBa
metauioB. Knaccudukanus MeTaaioB 1o pa3iMyHbIM IpU3HaAKaM. XUMHUECKUE CBOIMCTBa
METAJIJIOB.

DNEKTPOXUMHUYECKHUN psijl HAallpsDKEHUH MeTaiioB. Metannorepmus. [lonsaTue o cruiaBax:
yepHble U 11BeTHbIe. O01mas xapakrepuctrka MetayuioB [-11 rpymmel rimaBHoON U TOG0YHOM
noArpymnn nepuoandeckoi cucremsl .M. Menneneesa.

IIpakTHYecKkHe 3aHATHA:

=)

CBolicTBa METANIOB ¥ HEMETAILIIOB. HccnegoBanue (I)I/ISI/I‘-ICCKI/IX 1 XMMHYECKHX CBOICTB
METaI0B ¥ HeMeTauioB. O3HaAKOMIICHHE C KOJIIEKLIMEH HEMCTAJJIOB, METAJIJIOB, CIIJIABOB.

Pemnienne TUIIOBBIX 3a7a4. CocraBiecHue ypaBHCHI/Iﬁ XHUMHUYCCKUX peaxunﬁ C y4aCTUucmM
IMMPOCTBIX U CJIOKHBIX HCOPTraHMYCCKUX BCIHICCTB: OKCHJIOB MCTAJJIOB, HCMCTAJIJIOB

OK 01

OK 02, OK 09
JP 2,9, 10, 25,
33,35
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aM(bOTepHBIX SJICMEHTOB; HCOPraHNM4YC€CKUX KHCJIOT, OCHOBaHHI U aM(l)OTCpHBIX

TUAPOKCHUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. Pemienue 2
MIPAKTUKO-OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHHI Ha CBOMCTBA U MOJIy4YeHUE
HEOPraHMYECKUX BEILECTB.
KonTponbnas pabota
Bcero 3a 1 cemectp -68 u.
O06BeM 00pa3oBaTEILHON MPOrpaMMbl- 68 .,
B TOM YHCJI€, 3aHITHUS BO B3aMMOJICUCTBHHU C MperoaaBaTesieM -68 u.
JIEKIUH - 34 9
MpaKTUYECKHE 3aHATUSA - 34 4.
1 xypc 2 cemecTp 90

Pazjen 2. Opranuyeckasi XuMusi

Tema 2.1 OcHOBHBIE
MOHATHSA
OpPraHu4ecKoil XuMHH
U TeopHsi CTPOEHHUs
OpPraHuYecKux
coeTHHEHUH

Conep:xxanue yueOHOIro MaTepHaJia

Beenenmne. IIpeqmer oprannyeckoii xumuu. [lonsTre 00 opraHn4ecKOM BELIECTBE U
oprannueckoil XuMuu. OCOOEHHOCTH CTPOCHUSI OPraHUYECKUX COCTUHEHUM.

Teopusi crpoeHus oprannyeckux coennnenuii A.M. byrieposa. [Ipennocsuiku
co3aHus Teopun cTpoeHusi. OCHOBHBIE NOJIOKEHUS TeopuH cTpoeHus A.M. bytnepoga.
XUMHUECKOE CTPOCHUE U CBOMCTBA OpraHnyeckux BemiecTs. [TonsTre 00 n3omepuu.
CniocoObl 0TOOpaXkeHUs! CTPOSHUSI MOJIEKYJIbI ((OopMyIibl, MoenH). 3HaueHue Teopun A.M.
bytniepoBa [uisl pa3BUTHs OPraHMYECKON XMMHUU U XUMUYECKUX ITPOTHO30B.

Kuaccnpukanusi oprannyeckux coeiMHeHuil. OCHOBBI HOMEHKJIATYPbI OPraHUu4ecKHuX
BemlecTB. Kiaccudukanus opraHn4eckrx BELIECTB B 3aBUCUMOCTH OT CTPOECHHUS
yraepoano# nenu. [lonstue GpynkunonansHoi rpynnsl. Kinaccudukaius opraHuuecKkux
BEIIECTB M0 TUIY QYHKIIMOHAIBbHOW Ipynmbl. TpuBHaibHble Ha3BaHUA. ParmoHanbHast
HOMEHKJIaTypa Kak npeamectseHHua HomeHkaatypel [UPAC. Homenkmnarypa [UPAC:
MPUHIIUITBEI 00pa30BaHUs HA3BaHUI, CTAPIIMHCTBO (YHKIIMOHATIBHBIX TPYII, HX
o6o3HaueHne B npedukcax u cydhukcax Ha3BaHUN OPraHUIECKUX BEIICCTB.

OK 01

OK 02, OK 04
OK 09

JIP 2,9, 10, 25,
33,35
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IIpakTuyeckoe o0y4ueHue.

Teopust crpoenus oprannyeckux coenuHenud A.M. bytieposa. CocTaBiieHue TOMOJIOTOB U
nzomepoB. Knaccudukarms opraHn4ecKuX BEIECTB M0 TUIY (PYHKIIMOHAIBLHOUN TPYIIIIBL.

Pemenne pacueTHbIX 33a4 Ha HAXO0XKJICHHE MOJICKYIISIPHOM (hOPMYJIBI B OPraHUYECKUX
COCIMHCHUAX.

Tema 2.2.
YrieBoaopoasl

Coaep:xanue yueOHOro MaTepuaJia
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AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUN Psijl, ©30MEPUS U HOMEHKIIaTypa ajikaHoB. CTpoeHune
aToMa yriepoga. CTpoeHue aToma yriaepo/ia. DJIeKTpoHHOe 00JIako U OpOUTalb, S- U p-
opOuTanyu. DIEeKTPOHHBIE U AIIEKTPOHHO-Tpadudeckue (GopMyIIbl aTOMa yIriIeposa B
OCHOBHOM M BO30YXJIEHHOM COCTOsIHUAX. KOoBajleHTHass XUMUYecKas CBS3b U ee
KJaccu(uKaIus o crnocody nepexpuIBanus opouraneil (cuema- u n-cBsizu). XuMHYeCKHe
CBOICTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMeEIlIEHUE, Pa3JIoKEHUE, JETHAPHUPOBAHHUE.
IIpuMeHeHne alKaHOB Ha OCHOBE CBOMCTB.

AJkensl. HenpeesibHble Yri1eBoAOpPOabl. DTUJICH, €T0 MOJydYeHHE (IerHIpUPOBaHUEM
3TaHa, JeNoIMMepHU3alrel monusTHiIeHa). 'oMonornueckuit psj, u3oMepusi, HOMEHKJIATypa
QJIKEHOB. XMMHUYECKHE CBOMCTBA STHJIEHA: TOPEHHE, KAUeCTBEHHbIE PEAKIIUU
(obecuBeunBaHre OPOMHOM BOJBI M pacTBOpa IIEpMaHIraHaTa Kajus), TuapaTalys,
noaumepusaiys. IlpuMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

AJkuHBI. AnieTuiieH. XMMHUYEeCKHe CBOMCTBA alleTUIIeHa: TOpeHHe, 00ecliBeYMBaHNe
OpoMHOI BOJBI, MPUCOETMHEHHI XJI0POBOAOpOIa U ruparanus. [[puMenenue aneruiaeHa
Ha OCHOBE CBOMCTB. MeKKIaccoBasi U30MepHs C AJIKaJUEHAMU.

Aukaauensl M kKaydyku. [IoHATHE O AMEHAaX KaK yriIeBOAOPOAAX C ABYMsI JIBOMHBIMU
cBsi3aMu. CompspKeHHbIE TUeHbl. XUMUYECKUe CBOMCTBa OyTanueHa-1,3 u u3onpeHa:
oOeciBeyrBaHre OPOMHOM BOJbI M TOMUMEpU3alMs B kKaydyku. HaTtypanbHblil 1
CUHTETUYECKHE KayuyKku. Pe3una.

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Apenbl. beH3oin. XuMuueckne cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIUH 3aMEIICHHS
(ranorenupoBanue, HUTpoBanue). [Ipumenenue 6eH3051a Ha OCHOBE CBOMCTB. THNbI
PEAKIMOHHOCTIOCOOHBIX YACTHUI] U MEXaHU3MbI PeaKIUii B OpraHu4ecKoi XuMHUM.
B3aumHoe BIusSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKHUX BEIIECTB. DIEKTPOHHBIE (D PEeKThI
ATOMOB U aTOMHBIX TPYIIN B OpraHMYeCcKUX MojeKynax. MHayKinoHHsli 3¢ dexr,
MIOJIOKUTEIBHBIN M OTPUIIATEIbHBIN, €r0 ocobeHHOCTH. Me3omepHbIii A3 dekT (3 ekt
COMPSDKEHMS ), €T0 0COOCHHOCTH.

Tunbl XuMHYECKHX peakuuii B oprannyeckoii xumuu. Kiaccudukanus mno u3MeHEHHIO B
CTPYKType cyOcTpara (mpucoeIuHeHUE, OTIICIJICHUE, 3aMEeIIeHIE, U30MEPU3aIHs) U THITY
peareHTa (paauKaibHbIe, HyKJI€O(DUIbHBIE, dTIEKTPOdUIbHbIC). Pa3HOBUIHOCTH peakiuii
Ka)XJI0T0 THUIIA: TUJIPUPOBAHUE M JICTUIPUPOBAHUE, FAJIOTEHUPOBAHUE U
JIETaJIOT€HUPOBAHUE, TUApATALNS U AETUAPATALUS, TUAPOraJOreHUPOBAHUE U
JEruApOTraIoTeHUPOBAaHUE, TOJIMMEPU3AUs U TTOJIMKOH IEHCALUs, IepErpynIupOoBKa.
Oco0EHHOCTH OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

CamocrosiTeibHast pa6oTa (IOATOTOBKA K IK3aMeHY)

HN3omepus 1 HOMEHKJIATYPa aJIKAHOB.

[MukoaakaHbl.

IIpupoaHbIie HCTOYHMKH YIJIeBOA0POAOB. [IprpoIHbI ra3: cocTaB, NPUMEHEHHE B
kadectBe TorumBa.Hed1s. CoctaB u nepepabotka HepTu. [leperonka Hedru.
HedrenpoaykTsr.

B3anmocBs3b OpraHM4YecKuX coeAMHEeHni. Penienne nenoyexk npespalieHnii Ha
TeHETHUYECKYIO CBS3b MEX/Y KIacCaMH OpPraHNYEeCKUX COCTUHEHUI ¢ COCTaBICHHEM Ha3BaHUN
OpPraHUYECKUX COEJIMHEHUN 110 TPUBUAIBHON WM MEXKYHAPOIHOM CUCTEMATHYECKOM
HOMEHKJIaType. Perienne pacyeTHsIX 3a/1a4 10 yPaBHEHUSAM PEAKIMH C y4aCTHEM OPraHUYECKUX
BEILIECTB.

IIpakTHYeckne 3aHATHSA:

14

Auakanbl. Teopus A.M. Bytieposa. U3rotoBieHue Moaeneit MOJIEKYJT OpraHUYECKUX
BELIECTB KJjlacca ajkaHbl. Pemenne 3agad no reme «/3oMepus v Ha3BaHUS 10
CHUCTEMaTUYECKON HOMEHKJIAType OPraHNYECKUX BEIIECTB». XNUMHUUYECKHE CBOICTBA Ha
IIPUMEpE PEaKIMU FaJIOTEHUPOBAHUS U TOPEHHUS.
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Adxensl. [Tonydenue sTuiIeHa peakiien Aeruaparaiy dTaHoa. [ opeHne 3TuieHa.
OTHOIIEHUE 3THIIEHA K pacTBOpaM IepMaHraHara Kanus 1 OpoMHO# BoJeE.

Aunernien. [lonydenue. XuMuuecKue CBOMCTBA alleTUIICHA: TOPEHUE, 00ECIIBEUNBAHHEC
OpOMHOM BOJIBI.

IeHeTHYecKasi CBSI3b MEXKAY yriieBogopoaamu. OCymecTBICHHUS PEaKIHid TPEBPAILCHHS.
IIpupoaHble HCTOYHUKH YIJI€BOA0POA0B. [IpupoaHblil Ta3: cocTa, MPUMEHEHHE B
kaudectBe TorunBa. Hedtb. CoctaB u nmepepabotka HedTu. [leperonka nedru.
Hedrenponykrel. 3amuTa pedeparos.

Tema 2.3.
Kucaopoacoaep:kamme
OpraHuvyecKue
coeTUHEHUS

Coaep:xanue yue0HOro MaTepHaJia

32

Crpoenne n kiaaccupukanusa cnupros. Kiaccupukanus ciupToB 1o TUIy
YTJIEBOJOPOAHOTO pauKala, YUCIy THIPOKCUIIBHBIX IPYII U TUIy aToMa yriepoja,
CBSI3aHHOI'O C THJPOKCUIIbHON IpyNIoi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM rpynibl. BiusHue cTpoeHus ciupToB Ha UX (U3HUECKHUe CBOICTBA.
MexmMoJIeKyJIsIpHAs BOJAOPOAHAS CBA3b. ['OMOJIIOrHYecKuil psa NpeaeabHbIX
OJIHOATOMHBIX cupToB. M3oMepus u HomeHkIatypa. O6mas hopmyrna.

Cnoco0bl mostyyeHusi CIMPTOB. [ UApOIN3 rajioreHaJIkaHoB. [ uaparaiius ajikeHoB,
yCIIOBUS €€ MpoBeieHus. BoccTaHoBIeHHE KapOOHUIIBHBIX COSAUHEHHIA.
XUMHUYECKUE CBOMCTBA OJHOATOMHBIX CIIUPTOB.

Mmnoroaromusblie ciupThl. I30Mepus 1 HOMEHKIIATypa NPEACTaBUTEIEN IBYX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XMMUUYECKHUX CBOWCTB MHOTOATOMHBIX CIIUPTOB, UX
KadecTBeHHOe oOHapyxeHue. OTaenbHble IPeACTaBUTENN: STUICHIJIMKOIIb, TIULEPHH,
CIOCOOBI X MOJIyYEHUs, IPAaKTUYECKOe MPUMEHEHHE. [ TUIepUH KaK MpeACcTaBUTENh
MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakuysi HAa MHOroaToMHble cnupThl. [Ipumenenue
[JIAIIEpUHA.

®eHoJ1. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHUE GeHosa. B3aumuoe BnusiHue
ApOMATHYCCKOIr'0 KOJbla 1 FHI[pOKCPIJII:HOfI TPYIIIbI. du3nyeckre 1 XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIMsIHUE aTOMOB B MOJIEKYJIe (heHOJIa: B3aMMOAEHCTBHE C THAPOKCHIOM
HaTpus U a30THOM KucioTol. [Ipumenenne geHona Ha OCHOBE CBONCTB.

I'omoJiornyeckue psibl aJbAeru10B U KeTOHOB. [IoHsATHE 0 KAPOOHUIIBHBIX
COEIMHEHUSIX. DIEKTPOHHOE CTpOeHUE KapOOHMIbHOM rpymibl. 3oMepust 1 HOMEHKIaTypa
IBJETUA0B U KeTOHOB. du3nueckue cBoiicTBa KapOOHMIBbHBIX coeanHeHui. [Ipumenenne
U NoJiy4eHHe KapOOHWIbHBIX coeuHeHuil. [IpruMeHeHne anpaeruoB U KETOHOB B OBITY
Y TIPOMBIIUIEHHOCTH. AJIbIETH/IbI U KETOHBI B IpUpoie (3¢upHbIe Macia, pepoMOHBI).
[Toryuenne kapOOHWIBHBIX COETMHEHUIN OKHCIEHUEM CIIUPTOB, THpaTalliel alKuHOB,

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35
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OKHCJICHHEM YyTJIeBO0p010B. OTIebHbIC IPEICTABUTEININ AJIbJICTHIOB U KETOHOB,
cnenuIecKre CrocoObl UX MOTYICHHS U CBOICTBA.

XuMHYecKHe CBOHCTBA aJbJerHI0B H KETOHOB. PeakiioHHast ClIoCOOHOCTh
Kap6OHI/IJIBHbIX COCIII/IHGHHfl. PeaKI_II/II/I OKHMCJICHHA aJIbACTUAO0B, KAYCCTBCHHBIC PCAKIIMU Ha
aIIbJICTUIHYIO IPYIITY. Peakiuu moJMKoHIeHCAuK: 00pa30BaHue
¢denonopopmManbIETHAHBIX CMOJL.

KapGonoBble kncea0Thl. ['oMonoruueckuii psij npeieabHbIX 0JHOOCHOBHBIX KapOOHOBBIX
kuciotT. Ilonsitne o kapOoHOBBIX KHcioTax. KapOokcuiabpHas rpynna Kak GyHKIMOHATbHAS.
["oMonoruyeckuit psi mpeaeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonydenue
KapOOHOBBIX KUCIIOT OKHCIICHHEM aJIbICTH/IOB.

XuMHYecKHe CBOIiCTBA KAPOOHOBBIX KMCJIOT. Peakiiuu, UIUTIOCTPUPYIOLINE KUCIOTHBIC
CBOICTBa U UX CPAaBHEHUE CO CBOMCTBAMU HEOpraHUUECKUX KucioT. OOpa3oBaHue
(byHKIIMOHATIBHBIX MPOU3BOIHBIX KAPOOHOBBIX KUCIOT. Peakiuu srepudukaim.
AHTHIpUIBI KAPOOHOBBIX KHCIIOT, MX MOJIYYCHHE U IIPUMEHEHHE.

Cnoco0bl mosryyeHust KapOOHOBBIX KUCJIOT. OT/IENbHbBIE IPEICTABUTENIN U UX 3HAYCHUE,
Oounonoruveckas poiib. Crierupuyeckue crocoObl MOyICHHS, CBOMCTBA U IPUMCHCHHE.
OO61mue criocoObl MOTYyYEHHS: OKHCIEHUE alIKaHOB, AIKEHOB, IEPBUYHBIX CIIUPTOB,
albpACTUIOB. BaxkHelue nmpeacTaBuTeN M KapOOHOBBIX KUCIIOT, X OHOJIOTHYeCcKas poJib,
cneruduyecKre crnocoObl MOMyuYeHus, CBOWCTBA U IPUMEHEHUE MYPaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOM M CTEAPUHOBOM; aKPHUJIOBOM M METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJICHOBOM, IIaBEJICBOI; OCH30HHOMN KHCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE U HOMEHKJIATYpPa CI0XKHBIX 3(UPOB, MEKKIACCOBAs
nu3oMepust ¢ KapOOHOBBIMU KHcToTaMU. CITOCOOBI OTyYEHUS CII0KHBIX A(DUPOB.
OO6patumMocTh peakiuu 3TepuduKanuy U HakTopbl, BIUSIONINE HA CMEIICHUE PABHOBECHS.
O0pa3oBaHue CI0XHBIX MONMUAI(GUPOB. XUMUYECKHE CBOWCTBA U PUMEHEHHE CII0KHBIX

7(hUpOB.

Kupbl. XKupsl kak crnoxkabie 23Gupsl raulepruHa. KapOoHOBBIE KUCIOTHI, BXOISIINE B
COCTaB JKMPOB. 3aBUCUMOCTh KOHCHUCTEHIIUU KUPOB OT UX COCTaBa. XMMUYECKUE CBOMCTBA
JKUPOB: THUIPOJIU3, OMBUIEHUE, TUAPUPOBaHUE. bruosiornyeckas poJib ;KUpPOB, UX
WCITOJIh30BAHUE B OBITY U TPOMBITTUICHHOCTH.

Yraesoasbl. [lonsiTue 06 yriaesogax. Kiaccuduxanus yriesonoB. MoHo-, 11- U
NoJIMcaxapuabl, MPeACTaBUTEIN KaX 101 rpynisl yrieBo1oB. buonoruueckas poib
YIJI€BOJIOB, UX 3HAUEHHE B )KM3HM YEJIOBEKA U OOILECTB.
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Momnocaxapuabl. CTpoeHue U onTu4eckas H30Mepusi MoHocaxapuaoB. Mx kiaccudukanus
10 YUCIIy aTOMOB YIJIEpOoJa U NpUpoe KapOOHUIbHOU Ipynmbl. [ 110K03a, cTpoeHue ee
MOJICKYJIBI M u3ndeckue cBoiicTBa. Tayromepus.

CamocrosiTeabHasi pa60Ta (HOI[FOTOBKa K 3K3aMeHy)

Kucaopoacoaep:kamue opranHnyeckue coeTMHEHU.
MertaHo:, ero NpOMBIILIEHHOE MOJYYeHUE U IPUMEHEHUE B POMBIIIJIEHHOCTH.
Bbuonornueckoe aerictBue MetaHosa. usnonornyeckoe IeUCTBUE DTAHOJIA.

[\

HpI/IMeHeHI/Ie AJIbACTUI0B U KETOHOB B MCIUIIUHCE. buonornueckas POJIb.

HpaKaneCRue 3aHATHUA:

Cnuptsl. M3yuenne XuMU4YeCKUX CBOMCTB CIUPTOB. PacTBOpeHue riniiepruHa B BOJE U
B3aumMozeiicTaue ¢ rujpokcuiom menu (I1). Pemenue pacueTHbIx 3a1ad.

Anpaeruipl, N3ydeHue CBOWCTB. Peaknus cepeOpsiHOro 3epKana

KapOonoBsle kucnotsl. [losryueHune u n3ydeHue CBOMCTB YKCYCHOM KUCIIOTBI.

Kucnoponocozaepxaiue oprannieckue coeanHenus. Pemenue 3amau.

I'eneTnyeckas cBs3b MCKAY OCHOBHBIMH KJIACCAMH OPIraHUYCCKUX BCIICCTB

IIpuMeHeHne KUCIOPOACOAECPKALIMX OPTAaHUYECKUX COSAUHEHUAX B MEAULIMHE U
dapmakosoruy. 3anmTa J0KIa/10B.

Tema 2.4
A3oTcoaepxkamme
OpraHuveckKue
COCJUHECHHSI.
IHonumepsl

Coaep:xanue yueOHOTro MaTepuaJia

Amunsbl. [Tonstue 06 amunax. [lepBuuHble, BTOpUYHbIE U TPETUYHBIE AMUHBI.
Knaccudukaiys aMuHOB 110 THITY YTJIEBOAOPOJHOTO PAJANKANIa U YUCTYy aMUHOTPYIIT B
MoJieKyJie. ['oMonorudeckue psbl NpeaesibHBIX alu(aTHIeCKuX U apOMaTHYECKUX aMHUHOB,
M30MEpUs U HOMEHKJIaTypa. XMMH4YeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHUYECKUE
OCHOBAHMS, UX CPAaBHEHUE C aMMHAKOM U JIPYTUMU HEOPraHUYECKUMH OCHOBAHUSIMH.
CpaBHeHHE XUMUYECKUX CBOMCTB anu(paTudecKuxX U apoMaTHIecKuX aMruHOB. OOpa3oBaHue
aMH1I0B. AHUIIMHOBBIE KpacuTenu. [IoHATHE O CHHTETUYECKUX BOJOKHAX.

[TonmuamMupl ¥ MOTMAMHIHBIE CHHTETUYECKHe BoJokHa. [Tonmyuenue amunoB. Padotsr H.H.
3uHUHA. AMHHOKUCJIOTHI. [[oHATHE 00 aMUHOKHCIIOTAX, MX KIACCU(PUKAIHS B CTPOCHUE.
Ornrtuueckast U30MepHs a-aMUHOKUCIOT. HoMeHkiaTypa aMMHOKHUCIOT. J[BOMCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ MPUYHUHBL. bunonsipaeie noHsl. Peakimu
koHaeHcauuu. [lentuaHas cBss3b. benku.

CamocrosiTeibHas padoTa (IIOATOTOBKA K IK3aMEHY)

OK 01, OK 02,
OK 04, OK 09
JIP 2, .9, 10,
25, 33,35
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Pa3znoo6pasue amunokucnot. [lpumMeHenne aMuHOKHCIIOT M UX Ouoioruyeckast (pyHKITHsL.

IpodeccnoHaILHO-OPHUEHTHPOBAHHOE COIEPIKAHUE

8

PA3JIEJI 3. KauecTBeHHbIe peaKiui 00HAPY/KeHHs] HEOPTraHUYeCKHX M OPraHMYeCKHUX BellecTB.

Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
Oo0Hnapy:xeHue KauecTBeHHbIE XUMUYECKHE PEAKIIUH, XapaKTepHbIE I OOHAPYKEHUSI HEOPTaHUYECKUX 2 OK 01, OK 02,
HEOPraHu4ecKHuX BellecTB (KaTHOHOB U aHMOHOB). CocTaBlieHUE YpaBHEHUHN peakiuii 0OHapyKeHHsI KaTHOHOB [— OK 04, OK 09
KATHOHOB U AaHHOHOB. | VI rpymm u aHHOHOB, B T.4. B MOJIEKYJIIPHON M HOHHOM (hopMax. JP 2, .9, 10,
buoJsiornyeckast poab | Peakuuu oOHapyXKeHHS HEOPTAaHUYECKUX BEIIECTB B peabHBIX 00BEKTaX OKPYKAIOIIEH CPEIbl. 25,33, 35
OT/IeJIbHBIX HOHOB buonoruyeckast posiib HOHOB KaJusi, HATPHS, KaJbIUs, MarHusI, *KeJie3a, Mapradiia u MeJd, a
TaKKe HEKOTOPHIX AaHUOHOB.
Knaccugukanus mpod BobI 10 BUAY U HA3HAUEHHIO, UCXO/S U3 €€ XMMUYECKOT0 COCTaBa.
OpranonenTHyecKre CBOWCTBA (3amax, MPo3pavHOCTh, IBETHOCTh, MYTHOCTb) BOJIBL.
Kucnornocts u menouHocTs Boabl. pH cpenbl 1 MeToibl ee onpeaeneHus. JKecTKOCTh BOAbI U
METO/bI €€ OIPEIeIICHHUS.
Bunel xecTkoCcTH BOIbI (BpeMEHHAs U IOCTOSIHHAS ). JKECTKOCTh BOJIBI KaK MPUYMHA BBITTAICHUS
0CaJIKOB WJIM 00pa30BaHMs COJIEOTIOKEHHUH, MIMEIOIINX MECTO B OBITY U Ha IIPOU3BOJICTBE.
CocTaB cosieid, BEI3BIBAIOIINX KECTKOCTD BOABI. XUMUYECKHUE TMPOIIECCHI, yCTPAHSIOIINE
KECTKOCTh BOJIbL. Y paBHEHHUSI XUMHUECKUX PEAKLUH, MILTIOCTPUPYIOLINX MPOLIECCHI,
MPOUCXO/ISIINE MPH YCTPAHEHUH )KECTKOCTU. Y CTPAaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU H
XUMHAYECKHMU crioco0aMu. CriocoObl YCTpaHEHHUs! BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTHU OT
cocTaBa coneil. Pemenne sxcriepuMeHTaIbHON 3aa4l Ha BBISIBJICHUE BPEMEHHOM U MIOCTOSTHHOM
YKECTKOCTH BOJIBL.
Tema 3.2. IMpakTHyecKkune 3aHATHS: 2 OK 01, OK 02,
O0Hapy:xeHune OK 04, OK 09
OPraHHYECKHX BEIIECTB KauecTBeHHBIE XUMUUYECKUE PEAKIINH, XapaKTepHbIE Il OOHAPYKEHHSI OTACTBHBIX KJIaCCOB JIP 2, .9, 10,
OTJAeIbHBIX KJIACCOB ¢ OpPTaHWYECKUX COCTMHECHHI: ()EHOJIOB, aTbJACTHUIOB, KpaxMalia, YKCYCHOM KUCIIOTHI, 25,33, 35
HCIO0JIb30BAaHUEM AMHHOKHCIIOT U AP.
KadYeCTBEeHHBIX CocTaBiieHHE KaueCTBEHHBIX peaKHI/Iﬁ 06Hapy>1<eHm1 OpTraHU4YCCKUX COG)II/IHCHI/Iﬁ
peaxumii OTJIEJIBHBIX KJIACCOB.
PA3JIEJI 4. UcciienoBanne U XuMHYeCKHii aHAJIN3 00beKTOB Onocdepbl 1 TeXHOChepbI
Coaep:xanue yueOHOro MaTepuaJia 4
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Tema 4.1.
HccnexgoBanue
00beKTOB OHOchepsl U
TexXHOC(pephl

Y4eOHo-uccae10BaTeNIbCKU MPOEKT B 00J1aCTH McceqoBaHus 00beKTOB Onocdepsl. O630p TeM
yueOHO-UCCIIEAOBATEILCKUX MPOCKTOB. AJITOPUTM BBITIOJTHEHHUs TIpoekTa. OrnpeeeHue
npo6sieMbl UcciieoBaHust. MeTo bl oKcKa, aHanu3a 1 00paboTku HH(POpPMALIUK O TPOEKTE B
Pa3INYHBIX UCTOUYHUKAX.
O0ocHOBaHHE aKTYaJIbHOCTH BEIOPAHHOM TeMbI. BBIsIBICEHUE TPOOIEMBI HCCIICIOBAHMSL.
Br160p 00beKTOB 1 METOIOB UcCiieJoBaHus. [locTaHOBKA TIeTIel 1 3a/1a4 HCCIIeIOBAHUS.
Omnpenenenne npoaykra ucciaenoanus. OnpeeneHnue 3TalnoB U COCTaBICHUE TIaHa
MCCIIEIOBaHMUSI.

IIpakTHyeckune 3aHATHSA:

IIpoexT (¢ yueTom Oyayuei npodeccuoHanbHOM NeSITeIbHOCTH) Ha aHAIU3 MHPOPMAIMU Ha
TeMy:

HccnenoBanue U XuMH4ecKuil aHaiu3 00bEKTOB 61ochepsl.

HccnenoBanue U aHalIn3 COCTaBa KOCMETHYECKUX CPENICTB.

HccnenoBaHne KaueCTBEHHOTO M KOJMUECTBEHHOTO COCTaBa BELIECTB HEOPTraHUUECKON
HpUPOJbI B KOCMETHYECKUX CPEICTBAX.

HccnenoBaHue Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa BELIECTB OPraHMUYECKON MPUPO/IbI B
KOCMETHYECKUX CPEJCTBAX.

HccnenoBanue 1 aHaJIU3 COCTaBa CPEJCTB OBITOBOM XUMUH.

BrnusiHne KocMeTHUYEeCKHX CPEICTB Ha OPTaHU3M UesloBeKa

KocmeTuka, kpacoTa 1 310pOBbE

3amura npoekra: IlpeacraBieHue pe3ynbTaTOB NIPOEKTA (BBICTYIUICHHE C IPE3CHTALMEH).

OK 01, OK 02,
OK 04, OK 09
JP 2,9, 10,
25, 33,35

Kouncyabranus

HpOMe)KyTO‘lHaH aTrTeCTanmd - IK3aMEH

Bcero 3a 2 cemecTp

O06mwem obpazoBarenbHOI nporpammsl-112 4.,

B TOM YHCJI€, 3aHITHS BO B3aMMOJICUCTBUU C mpernogaBatenem — 90 u.
Jlexuuu- 44 u.

[IpakTnueckue 3auaTus -44 4.

Kouncynbramus - 2 4

CamocrositenpHas padora —16 .

ITpomesxyTouHas arTecTanus - JK3aMeH - 6 4

Bcero 3a roa

O6beM oOpazoBaTenbHOI nporpammbl-180 4.,

B TOM YHCIIE 3aHATHS BO B3aUMOJICHCTBUH C TIperioiaBaresnem -158 .
JIEKUU -78 .
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MIPAaKTUYECKHE 3aHATUA - 78 4.
Koncynpramnus -2 .
CamocrostenbHas padota — 16 4

[IpomexyTouHas aTTecTanys — 3K3aMeH — 6 4.
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3. YCJIOBUS PEAJIM3AIIAA PABOYEN IMPOTPAMMBI YYEBHOT'O ITPEIMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Jiis peanuzanuu nporpammel yaeoHoro npeamera OVYIL.6.12 Xumus q10mKHBI OBITh
MPElyCMOTPEHBI CIEAYIONINE YCIOBHUS.

OYVYIlL.0.12
Xumus

Kabuner o0mieii 1 HeOpraHUYeCKO XUMHUH, KAOWHET OPTaHUYECKON XUMUM;
yueOHasi ayJUTOPUH JIJIsl POBEACHUS 3aHITUI BCEX BHIOB, B TOM YHCIIE
IPYIIIOBBIX U UHIMBHUYaJIbHBIX KOHCYJIBTALMM, TEKYILErO KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaluu

Oo0opynoBanne y4ueOHOro KabuHeTa:

M0CaJI0YHbIE MECTa MO KOJIMYECTBY 00YyUarOIINXCS;

pabouee MecTO IpenogaBaTess

- IocKa

- CTOJI MpernoaaBaTes

- Kpeclio AJi MpenoaaBaTes

- KOMILJIEKThI y4eOHOWU MeOen 0 KOJIMYECTBY 00yJarouxcs

- yueOHO-HarJIAIHbIE TOCOOMS

- HaOOPBI MAPOCTEPIKHEBBIX MOJIEITICH MOJICKYJT

HIkadsl A5 XpaHeHUs! HArJISAHBIX TOCOOUH;

Crennpl 1 TAOIULIBL:

Tabnuna «llepuoanueckas cuctemMa XuMU4eckux sneMeHTos JI. U.
MenpaeneeBay,

Tabnua «PacTBOPUMOCTH COJIeH, OCHOBAHHH, KUCIIOT B BOJIE»,
Tabnuma «IeKTPOXUMHUUECKUN Psi/i HAIPSDKEHUH METAIIIIOBY,
Tabnuma «Okpacka HHAUKATOPOB B Pa3IMYHBIX Cpeax»,
TaOnuie! Mo TeMaM 3aHATUHN MO0 HEOPraHUYECKON U OpraHMuecKON XUMHUU.
O0opynoBanne 1adoparopuii 1 paboYux MecT:

DneKkTpruyecKast InTKa

bans Bogsguas

Oruerymurenu

CnupromMeTpsl

TepmoMeTp XUMUYECKUI

Cetku MeTannuueckre acoecTUpOBaHHBIE PAa3HBIX pa3MEPOB
ITaTuBBEI MeTalNINYECKHE ¢ HAOOPOM KOJIEIl U JarnoK
ItaTuBsl 111 MPOOUPOK

9. CnuproBKH

10. Becsl paBHOIUIEUHE PYyUYHBIE

11. Pa3HoBec

12. Juctrimarop

13. Apeometp

ITocyna u BcoMorare/ibHbIe MAaTePHAJIbI:

14. IIpobupku

15. Boponka naboparopHast

16. Konba xoHMueckas pa3Hoil eMKOCTH

17. [Tasi0ukH CTEKIIAHHBIE

18. [TuneTku rina3Heie

19. CTakaHbl XUMHUYECKHE PA3HON EMKOCTHU

20. Ctekna npeaMeTHbIE

21. CtexJia mpeAMETHBIE C YIITyOJICHUEM /IS KaleJIbHOro aHaIu3a
22. llunuuapel MEpHBIE

23. Yamka BelIapUTEIIbHAS

24. bymara ¢uapTpoBasIbHAS

X NN R LD =
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25. Barta rurpockonuyeckas

26. Jlepkarens st IpOOHPOK

27. Kpyxxku dapdopossie

28. Epmu 17151 MOMKH K070 ¥ TPpOOHPOK

29. Kapanjaiy rno crekiny

30. HoxxHuubl

Heoprannyeckue u opraHuvecKkne BemecTBa, peaKTUBBI, HHINKATOPbI
COTJIACHO y4eOHOI IporpaMme

Texnuueckue cpeacTBa 00y4eHHs :

1) neMoHcTpamoHHOE 000PYI0BAHUE — IPOESKTOP U KOMITBIOTEP C BBIXOJOM

B CETh UHTEPHET;

2) MyJIbTUMEUIHBIN IPOEKTOP, IKPAH HACTECHHBIN

JIMIIeH3MOHHOE MTPOrpaMMHOE obecrieueHre U 0a3bl JIAHHbBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense
Cybnunensuonnsiit gorosop Ne 67307590 ot 31.08.2018 6eccpounbiii)
Google Chrome (CBob6oaHO pactnpoctpansemoe [10),

AntuBupycHas mnporpamma ESET Endpoind Security (numensuss ESET
NOD32 Smart Security Business Edition). ABToMaTu3npoBaHHas cuctemMa, Ha
wiatopme nHpopManMoOHHOH 06oouku nopraia InStudy https://dist.fknz.ru/
DnexTpoHHO-0ubnnoTeyHas cucreMa - OOpazoBatenbHas wiardopma KOpaiiT:
https://urait.ru/

DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «KoHcynbranT CTY/ICHTa
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2020-117.html

bubnuoreka, unTanabHbIN 321 € BBIXOJOM B ceTh MIHTEpHET

- KOMIUIEKTHI yueOHOM Mebemnu

- KOMITbIOTEpHAsl TEXHUKA C TIOJKIIIOYEHHEM K ceTu «IHTepHeT», 10CTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPely U DJIEKTPOHHO-
OMOJIMOTEUHYIO CUCTEMY

[TomerieHus s caMOCTOATENBHON pabOTHI M KYpCOBOT'O IPOEKTHUPOBAHHUS

- KOMILJIEKTHI yueOHOM Mebenu

- KOMIIbIOTEpHAs TEXHUKA C MOAKIIOUEHHEM K ceTu «VIHTepHeT» U JOCTYIoM
B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPERY

ITomenieHus 1151 caMOCTOSITEILHON pabOThl M KYPCOBOI'O IPOEKTHPOBAHUS

[Tomenienus it BCeX TUCHUILIMH U MOAYJIEN B TEUEHHE BCETO NIEPHOJIA
o0OyueHusl.

AKTOBBII1 3aJ1 [U1 TPOBEAEHUS HAYYHO-CTYJEHUECKUX KOH(PEPEeHLIUH U
MEpONPUATHIA: CHEIMAIM3UPOBAHHBIE Kpecia Il aKTOBBIX 3aJI0B; TpUOYHa,
9KpaH; TEXHUYECKHE CPE/ICTBA, CIIyKalllue 7S IpeCTaBlIeHus nHopMaluu
O0JIBIION ayAUTOPUH; BUJIEO YBETHMUUTEND (TIPOEKTOP);

JleMOHCTpallMOHHOE 000pyI0BaHHE U Ay AUOCHCTEMA

3.2. UndopmanmnoHHoe obecrniedeHHne peajn3alui NPorpaMmMbl

3.2.1. OcHOBHBIE JICKTPOHHBIC H31aHUS

1. badkos, A. B. Xumus : yueObuuk / A. B. badkos, T. 1. bapabanora, B. A. Ilonkos. -
Mockaa : I'D0OTAP-Menna, 2020. - 352 c. : un. - 352 ¢. - ISBN 978-5-9704-6149-5. -
Texcr : omekrponnsii // OBC "KoncymeranT crygenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970461495.html.
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3.2.2. JIonoJTHUTEIbHbIE HCTOYHUKHU

Opranuueckass xumus : yueobnuk / C. 3. 3ypabs, A. I1. JIy3un ; nmon pexa. H. A.
TrokaBkuHOH. - MockBa : [DOTAP-Menna, 2022. - 384 c. - ISBN 978-5-9704-6787-9. -
Texct : onexrponnbri // DBC "KoncymeranT crymenta" : [caiir]. - URL
https://www.studentlibrary.ru/book/ISBN9785970467879.html

OOmast W HeopraHuyeckass XUMHsS Ui (apMaleBTOB: y4eOHUK U TNPAKTHKYM JIJIs
cpennero npodeccuonaapHoro oopazosanus / B. B. Herpebeuxuii [u ap.]; mox oOmei
penakuueir U. 1O. benaBuna, B. II. CepreeBoit. — MockBa: M3narensctBo Opaiir,
2020. — 357 ¢. — (ITpoeccuonansuoe obpazoBanue). — ISBN 978-5-534-02877-5. —
Texcr: anexktponnsiii / DbC KOpaiit [caiit]. — URL: https://urait.ru/bcode/433401
HoBommnuckuit, U. . Xumus. Yuebnuk ans 10 (11) kmacca obmieobpa3zoBaTeiabHBIX
opranu3anuii. bazossiii yposens / U. U. Hoommuckuii, H. C. HoBomuHckast. - 3-e usz.
- Mockaa : Pycckoe cioBo - yuebnuk, 2021. - 192 c. (MaHoBanmonHas mxkona) - ISBN
978-5-00092-381-8. - Tekcr : anekrponnsiii // DBC "KoHcynbTanT cTyaenTta" : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785000923818.html. - Pesxum gocryma
: TIO TIOJITHCKE.

ITepeyenb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIO/Ib3YyEMbIX NIPH OCYLECTBJICHHHU
o0pa3oBaTeIbHOIO NpoLecca M0 JHCUHILINHE, BKJII0Yasi lepedyeHb IPOrPaMMHOI0
obecreveHust, NpodeccHoHANBHBIX 0a3 JAHHBIX M HHPOPMALMOHHBIX PECYPCOB CETH
HNuTepHer

Ne
n/n

HaumenoBanue

.| Oneparmonnas cuctema Microsoft Windows

JlunieH3noHHOE TPOrpaMMHOE 0OeCTIeUeHHE U 0a3bl JaHHBIX:

Microsoft WINHOME 10 Russian Academic OLP ILicense CyOauiieH3nOHHbBIN
noroBop Ne 67307590 ot 31.08.2018 Geccpounblif)

Google Chrome (CBo6oaHo pacnpoctpansemoe [10),

AnTtuupycHas nporpamma ESET Endpoind Security (munensus ESET NOD32 Smart
Security Business Edition).

.| DnexTpoHHO-OMOMMOTEeYHast cuctema FOpait https://urait.ru/

DneKTpoHHO-0ubIMoTeyHas cucreMa «KoHCynbTaHT CTyIeHTay
https://www.studentlibrary.ru

ABTOMaTHU3MpPOBAaHHAs CUCTEMa, Ha TuaT(GopmMe HHPOPMAIIMOHHOW 000I0UKH TTOpTaia
InStudy https://dist.fknz.ru/

Enunoe okxHO noctyna kK nHGOpMaMOHHBIM pecypcam: http://window.edu.ru/

3.3. Bociurare/ibHas COCTABJIAIOIIAS POTPAMMBI

BocnuratensHas cuctema B KOJUJIeKe HapaBiieHa Ha GOpMUPOBaHHE U pa3BUTHE
MHTEJJIEKTYaJIbHOM, KyJIbTYPHOM, TBOPUECKON, HPAaBCTBEHHOM TMYHOCTH 00YyYaroIIerocs,
OyaylIero CrenuanucTa, COYeTarolero B cedbe npodeccuoHaIbHbIE 3HAHUS M YMEHHUS, BBICOKHE
MopaJibHbIE U MATPUOTUYECKHE KaueCcTBa, 00JIa1al0IIEero MpaBoOBO 1 KOMMYHUKATUBHOM
KYJIbTYpOH, aKTUBHOU I'PAKJAHCKOU MTO3ULIUEH.

3.4. Oco0eHHOCTH OpraHu3anuu O0y4eHHs AJIsl JUI C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
310POBbS

Komnemx mpenocTasiisieT HHBAIKMIAM U JIMLAM C OTPAaHUYEHHBIMHU BO3MOXXHOCTSMU
310pOBBsI (IO X 3asBJICHUIO) BO3MOXHOCTH 00yUEHHs 110 00pa30BaTeIbHOM IIporpamme,
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YUUTBIBAIOIIEH 0COOEHHOCTH UX NMCUXO(PU3NIECKOTO Pa3BUTHS, WHANBUYAIbHBIX
BO3MOXKHOCTEH U, TpU HE0OX0IMMOCTH, 00ecreunBaroIIel KOPPEKIUIO HAPYIICHUH pa3BUTUS U
COLIMAJIbHYIO aJaNTalli0 YKa3aHHBIX JIULI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJIMETA
KoHTposb 1 o1leHKa pe3ysbTaToB OCBOEHUS YUEOHOT0 IIpeaMeTa « XUMUS» OCYILECTBIISIETCS
IpernoJiaBaTesieM B Ipolecce NPoBeIeHHs yUeOHbIX U MPAKTHUECKUX 3aHATHH, TEKYIIEro U
IPOMEKYTOUHOTO KOHTPOJIS.

Oo01mas

Pazpen/Tema

Tun oueHoYHbIX MEPONIPUATH I

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3agay
npodeccruoHaNbHON
NesITeIbHOCTH,
NPUMEHUTEIBHO K
Pa3INYHBIM
KOHTEKCTaM

Pazpgen 1. Tema 1.1, 1.2, 1.3,
1.4,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

Pazgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

OK 02. Ocy1iiecTBasTh
MOUCK, aHATTU3 U
WHTEPIIPETAIHIO
nHpopManuu,
HEOOXOAMMOM 1St
BBIITOJIHCHUS 32144
MpoQecCuOHAIbHON
eI TENIbHOCTH

Pazgen 1. Tema 1.1, 1.2, 1.3,
1.4,15,16,1.7.1,1.7.2.

Pazgen 2. Tema 2.1, 2.2, 2.3,
2.4

Pa3zgen 3. Tema 3.1, 3.2
Paznen 4. Tema 4.1

OK 04. PaGorats B
KOJIJIEKTHUBE U
KOMaH[e, 3PHEKTUBHO
B3aMOJCHCTBOBATh C

Pazgen 1. Tema 1.3, 1.4.
Pazgen 2. Tema 2.2, 2.3, 2.4
Pasnen 4. Tema 4.1

KOJUIETaMH,

PYKOBOJICTBOM,

KIIHEHTaAMH;

OK 07. Pa3znen 1. Tema 1.3
ConelcTBOBaTh Pazpgen 2. Tema 2.2,2.3
COXPaHEHUIO Pa3znen 4. Tema 4.1
OKPY’KaloIle cpebl,

pPECypcocOepeKeHHUIO,

AP PEKTUBHO

MEeCTBOBATE B

Ype3BBIYAHBIX

CUTYyaITUIX

OK 09. Ucnonb3oBars | Paznen 1. Tema 1.1, 1.2, 1.3,
WH(pOpMaIMOHHBIE 14,1.5,1.6,1.7.1,1.7.2.
TEXHOJIOTHH B Pazpen 2. Tema 2.1, 2.2, 2.3,
npodecCHOHATBHON 2.4

esITENLHOCTH; Pazpen 3. Tema 3.1, 3.2

Pa3znen 4. Tema 4.1

Tekymuii KOHTPOJIb:
- GpOHTATBLHBIN YCTHBIN U
MHCBbMEHHBIN OIPOC,

- TECTUPOBAHHUE;

- XUMUYECKHUHA TUKTAHT 110 TEME
paszzena;

- OlleHKa paboThI ¢ Tabymueit J.1.
MenpeneeBa u Tabnuien
PacTBOPUMOCTH;

-BBITIOJIHEHUE KOHTPOJIBHBIX PaboT
0 TeMaM JUCIUIUINHBL,

- OIPOC MO UHAUBHUAYATbHBIM
3a/IaHUSIM;

- pellieHre CUTYAIlMOHHBIX 3a/1a4;
- OIICHKA COCTaBIIEHHBIX pedeparTos,
JIOKJIaJ10B, COOOIIEHUI;

- 3alIMTA MPOEKTOB, IPE3CHTALU,
TBOPUYECKUX padoT,

- IpaKTU4ecKue (OIeHKa
PE3yNbTAaTOB BBHIOJIHEHUS
MPaKTUYECKUX padboT)

IIpomMe:kyTOoUHasI aTTECTALUSA:
JK3aMeH — OLIEHKa OTBEeTa Ha
BOIIPOCHI OHJieTa B YCTHOU U
MUCBEMEHHOM hopme
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OreHKa JIMYHOCTHBIX PE3yJIbTAaTOB MOXKET OBITh POU3BEICHA C IPUMEHEHHEM
- HE TMIePCOHU(HUIIMPOBaHHAS (XapaKTEPU3YIOIIas TOCTHKCHUS B yIeOHOU TpyIIe, y
KOHKPETHOTO MeAarorndeckoro paboTHUKA, B 00pa30BaTeIbHON OpraHU3aIuH B IIEJIOM);
- KayecTBeHHas (M3MEpeHHasl B HOMHMHATHBHOM IITKaJe: €CTh/HET);
- KOJIMYECTBEHHAs (M3MEPEHHas, HallpUMep, B PAaHTOBOM 1IKaje: 00JIbIe/MEHBIIIE);
- UHTETpajbHas (OIEHEHHAs C TOMOIIBI0 KOMIUIEKCHBIX TECTOB, MOPT(HOIINO, BHICTABOK,
[Ipe3eHTalN);
- nupdeperupoBanHas (OIeHKa OTAEIbHBIX aCIIEKTOB Pa3BUTHS).
[Tpu 5TOM MOTYT IpeayCMaTPUBATHCS CIEAYIOIIUE METOIBI OIICHUBAHUS
- HAaOJIIOACHHE;
- noptdonuo;
- DKCIIEpTHAsI OICHKA,
- CTaHJAAPTU30BAHHBIC OTIPOCHHKH;
- IPOCKTUBHBIC METO/IbI;
- CAaMOOIICHKA;
- aHAJTU3 IPOIYKTOB JCATEIBHOCTH (TIPOCKTOB, MPAKTHYECKUX, TBOPUYECKUX PaOOT) U T.1I.
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