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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI YYEEHOMN
JANCHUIIIINHBI «Xumusi»

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

VueOHasg IUCHUIUINHA «XUMHUIL» SABISIETCI 00A3aTEIbHOM Y4acThIO 00IE00-
pa30BaTEILHOTO ITUKIIAa OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBbl B COOTBETCTBHH C
®I'OC no cneunansaoctu 36.02.01 Betepunapusi.

1.2. Hean u njaHupyemMble pe3yabTaThbl 0CBOEHUS TUCHUIINHBI
1.2.1. lean v 3aga4y JTUCHUATIMHBI

Copeprkanre MporpamMMbl OOIIE00pa30BaTEILHON JMUCIMIUIMHBI « XUMUSD)
HaIIPaBJICHO HA JJOCTUKEHUE CIICIYIOIINX LeJIei:

- (GbopMHpOBaHHUE CHUCTEMbl XMMHUYECKMX 3HAHUWA KaK BaKHEWIIEH co-
CTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOHM JIEXkaT
KJIFOUEBbIC MOHATHS, (PyHAAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU, OCBOCHUE SI3bI-
Ka HayKd, YCBOCHHE W MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO3-
3PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBIICHHUS,

= dbopMHUpOBaHUE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOaX IO-
3HAHUS BEILIECTB U XMMUUYECKUX peakIuii, HEOOXOAUMBIX ISl MPUOOPETEHUS yMe-
HUW OPUEHTUPOBATHLCS B MUPE BEILIECTB U XUMHUUECKUX SBJICHUHN, UMEIOIIUX MECTO
B IIPUPO/JIE, B TPAKTUYECKOMN U ITIOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUIN U CIOCOOOB JESATENBHOCTH, CBA3AHHBIX C HaOIIO1e-
HUEM U OOBSICHEHHEM XMMHUYECKOTO IKCIEPUMEHTA, COOJIIOJCHUEM MpaBuil 0e3-
OTaCHOTO OOpAIIICHHS C BEISCTBaAMHU.

3ajaum JUCUUIINHBI:

1)  cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHHs XHMHUYE-
CKHMX ITPOLIECCOB U SIBIICHUM B OKPYXKAIOLIEH CPEE, a TAKIKE UX CBA3b C LETOCTHOU
HAay4YHOM KapTHHOW MHpa U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

2)  pPa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbl HEOPrAHUYCCKUX M OpraHude-
CKHMX BEIIECTB, YPaBHEHUS] XUMHYECKUX PEaKIHi, OOBACHITh UX CMBICI, UHTEP-

MIPETUPOBATH PE3YIBTATHl XUMUYECKUX IKCIIEPUMEHTOB,



3)  chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMHUYCCKUX IKC-
MEPUMEHTANBHBIX HCCIIEOBAaHUN ¢ COOJIOICHHEM TpaBuiI OE30IacHOTO OOpare-
HUS C BELIECTBAMHU U J1a0OpPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMCHHS HAXOJWTh, aHAJTU3UPOBATH M HCIOJIL30BaTh HH(OP-
MallMI0 XUMUYECKOTO XapaKTepa W3 PaziuyHbIX MH(GOPMAIIMOHHBIX HCTOYHHUKOB,
BKJIIOYAs YYEOHYIO JIUTEPaTypy, HaydHble MyOJIUKAIIMU U HHTEPHET-PECYPCHI;

5)  chopmupoBaTh yMEHHUS NPOTHO3HPOBATH ITOCICIACTBUS CBOCH Jes-
TEJIbHOCTH U XMMHYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOLIEC-
COB, YYUTBIBAasI BO3MOYKHBIC IKOJIOTHICCKUEC U COITHATBHBIC BO3/ICHCTBHSI;

6) chopmupoBaTh MOHMMAHHWE 3HAYMMOCTH JIOCTHDKCHUH XUMHYECKOU
HAyKW M TEXHOJIOTWH ISl Pa3BUTHs COIMAIBHOM W MPOM3BOJICTBEHHOU cdep ¢
YMEHHUEM TTPUBOJIUTH MPUMEPHI UX TIPUMEHECHHS B Pa3IMUHbBIX c(pepax >KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTATbI OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne 001eo0pa3zoBaTeabHas JUCHUIUIMHA « XUMUS» UMEET IIPH
dbopmupoBanuu u pazsutur OK 01; OK 02; OK 04; OK 07 u IIK, npencrasien-
HbIX B akTyanuzupoBaHHbIXx ®I'OC CIIO no npodeccun/cnennanbHOCTH.



Koax u nanmenoBa-
Hue GopMHUpyeMbIX
KOMIIeTeHIINH

H.]IaHl/IpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

Oo01mue

JAucnunimHapHbie

OK 01. Beibupatp
CHOCOOBI PEIICHHUS
3aa4 npodeccuo-
HAJILHOMW JEATEBHO-
CTH TIPUMEHUTEIBHO K
pa3IMYHBIM KOHTEK-
cTam

JInyHOCTHBIE Pe3yJbTAThl JIOJLKHBI OTPaXXaTh B 4Ya-

CTH:

TPYA0BOI0 BOCIUTAHUS:

— TOTOBHOCTh K TPYAY, OCO3HAHHE ILIEHHOCTH MacTep-
CTBa, TPyA0Jt00HUE;

— TOTOBHOCTh K aKTUBHOM JESITCILHOCTU TEXHOJIOTHYE-
CKOM W COIMAIILHON HampaBIIEHHOCTH, CIIOCOOHOCTH
WHUILIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO BBI-
MOJIHATH TaKYIO IeATEIHHOCTb;

— HWHTEpeC K pasluyHbIM cdepam npodeccruoHaTbHON
JIEeITEILHOCTH.

MeTtanpeaMeTHbie pe3yJIbTAThI J0JIKHBI OTPAKATH:

OBiaieHHe yYHUBEpPCAIbHBIMH Y4YeOHbIMHM TO3HABA-

TeJbHBLIMH JeHCTBUAMM:

a) 0a3oBble JOru4ecKue AeiicTBUA.

—  CaMOCTOSITeITLHO (POPMYJIMPOBATH M aKTyaTU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WU OCHOBA-
HUS JJI CPaBHEHHUsI, KJIacCU(PUKALUU U 0000IICHNUS;

— OIpeAeNsTh 1NN ACITeILHOCTH, 3aJaBaTh IMapameT-
PBI U KPUTEPUU UX JOCTHUKECHUS,

— BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B pPac-
CMaTPUBAEMBIX SBIICHUSIX;

— BHOCHTH KOPPEKTHUBBI B JESTENbHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyJIbTATOB ILIETSM, OIICHUBATh PUCKH
MHOCJIENCTBUM NEITEILHOCTH.

0) 0azoBbIe HCCIeA0BaTENbCKUE J1€liCTBUS:

— BIAJETh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIBCKON U
MPOEKTHON JIEATEITLHOCTH, HaBBIKAMH pPa3peIICHUS
npobiuem;

JlucuuIInHAPHBIE Pe3yJibTaThl J0JKHBI OTPAKATD:

IIP6 01. chopMHPOBAaHHOCTH MPEACTABICHUN: O XMMHUYCCKOMN
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHH B TO3HAHUM SBJICHUH NPUPOIBI, B (HOPMUPOBAHUU
MBILIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (yHKIHOHAIHHON Trpa-
MOTHOCTH, HEOOXOJUMOM JIJIsl pelIeHUs MPAKTHUECKUX 3a/1a4 U
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370pO-
BBIO U MIPUPOIHOI cpejie;

ITP6 02. BiageHue cucTeMOW XMMMUYECKHUX 3HAHHM, KoTopas
BKJIIOUAET: OCHOBOIIOJNAralolIUe TMOHATUS (XUMUYECKHI 3Je-
MCHT, aTOM, OJJICKTpOHHas o0ojo4yka aroma, s-, p-, d-
AIIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTbD,
ANIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YriepoHbIN
cKeneT, (pyHKIMOHAIbHAS TPYIINa, paauKajl, U30MepHs, U30Me-
pBl, TOMOJIOTUUECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOBI, KHUCIIO-
pOJI- U a30TCOAEpKALUE COEIUHEHUs, OMOJIOTUYECKH aKTHB-
HbI€ BellecTBa (YIJIeBObI, XKHUPHI, OCNKH), MOHOMED, MTOJIUMED,
CTPYKTYpHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMSI, KPH-
CTAJIJIMYECKAsl pEeHIETKa, TUIbl XUMHUYECKUX PEAKIMMN (OKHUCIH-
TEIbHO-BOCCTAHOBUTEINIbHBIE, 3K30-M IHIOTEPMUYECKHUE, pEaK-
UM MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJIMUTHI, HEINEKTPOIIH-
ThI, AJIEKTPOJINTUYECKAs] TUCCOLUALINSA, OKHCIUTEIb, BOCCTAHO-
BUTENb, CKOPOCTh XMMHMUYECKON pEaKklUH, XUMHUYECKOE PaBHO-
BECHE), TEOPUHU U 3aKOHBI (TEOPHUS] XUMUUECKOIO CTPOEHUS Op-
ranMueckux BemecTB A.M. BbytinepoBa, Teopus 3I€KTpPOIUTH-
YeCKOM auccoluanuu, nepruoandeckuii 3akon .M. Mennenee-
Ba, 3aKOH COXPAaHEHHs MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUH SI3BIK XMMHUH, (DAaKTOJIOTUYECKUE CBEJCHHUS O CBOWCTBAX,
cocTaBe, MOJIY4YeHHH M 0e30MacHOM HCHOJIb30BAaHUM Ba)KHEMH-
IIMX HEOPraHMYeCKUX M OPraHWYeCKHUX BEIIEeCTB B OBITY U




BBISIBIIATh IIPUYMHHO-CIICIACTBEHHBIE CBSI3M M aKTya-
JIU3UPOBATh 3aJadyy, BBIABUIATh TMIIOTE3Y €€ pelle-
HUs, HAXOAUTh apryMEHTHI JUIA J10Ka3aTeJIbCTBA CBO-
UX YTBEP)KICHUM, 3a/1aBaTh IapaMeTpbl U KPUTEPUU
peuieHus;

AQHAJIM3UPOBATH IOJyYEHHBIE B XOJI€ PELEHUs 3a1a4i
pe3yibTaThl, KPUTUYECKH OLIEHUBATH HX JIOCTOBEP-
HOCTb, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBU-
X;

YMETb IEPEHOCUTh 3HAaHUA B II03HABATEIBHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

IIPAKTUYECKOHN AEATEIbHOCTH YETIOBEKa;

ITP6 03. chopMHUPOBAaHHOCTH YMEHUN BBIABIATH XapaKTEPHBIE
IIPU3HAKU U B3aUMOCBS3b U3YUEHHBIX ITOHATHM, IPUMEHSATH CO-
OTBETCTBYIOLIME MOHITUSA IPU ONUCAHUU CTPOEHUS U CBOWCTB
HEOpPraHMYECKUX W OPraHMYECKMX BEUIECTB M MX IpeBpallie-
HUM; BBIABIATH B3aUMOCBA3b XMUMHUYECKUX 3HAHUH C MOHATHS-
MU U IPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYUHBIX IIPEAME-
TOB;

I1P6 04. chopMupOBaHHOCTh YMEHUH HCIOIB30BATh HAMMEHO-
BaHUsl XMMHMUYECKUX COEAMHEHUN MEXYHAPOJIHOIO CO03a TEO-
pPETUYECKON M MPUKIAAHOM XMMHMU U TPUBHAJIbHBIC Ha3BaHUS
BOXHEUIINX BEUIECTB (ITWIICH, aleTHJICH, TIHMIEPHH, (EHOII,
dbopmanbpaerus, yKcycHasl KUCJIOTa, TJIMIUH, YTapHbIi ras, yr-
JIEKUCIIbIN ra3, aMMUaK, raiieHas U3BeCThb, HEraleHasi U3BecCTb,
NUTHEBAs COJA U JPYI'HX), COCTABIATH (POPMYJIbI HEOpraHude-
CKHUX U OPraHUYECKUX BEUIECTB, YPAaBHEHUS XUMUYECKUX pEaK-
Ui, OOBACHATH MX CMBICI; MOJATBEPXKAATh XapaKTepHbIE XU-
MUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU HKCIIEPH-
MEHTaMH U 3alUCAMHU YpPaBHEHUH XUMUYECKUX peaKIuii;

ITP6 05. chpopmMupoBaHHOCTh YMEHHUI yCTaHaBIUBATh NMPUHA-
JIEKHOCTh M3YyYEHHBIX HEOPraHMYECKMX U OpPraHMUYECKUX Be-
IIECTB K OMNpEIEICHHBIM KJlaccaM U TpyIiaM COEeIUHEHHH, Xa-
pPaKTEPHU30BaTh UX COCTAB U BAJKHEHIIINE CBOWCTBA; ONPEIEIISTh
BUJIbl XUMUYECKHUX CBSA3€M (KOBaJEHTHAsl, NOHHAsI, METalInye-
CKasi, BOJOPOAHAs), TUIIBI KPUCTAIIIMUECKUX PELIETOK BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chpopMHpPOBaHHOCTh YMEHUN MPOBOAUTH PACUETHI 11O
XUMHUYECKUM (OopMyJiaM U YPaBHEHMSIM XMMHUYECKUX peaKIuil
C HCIIOJIb30BaHUEM (DU3MYECKHX BEJIWYMH, XapaKTEPH3YIOLINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOp-
MaJIbHbI€ YCJOBHUS) ra30B, KOJMYECTBA BEIECTBA; HCIOJIB30-
BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS AJI MPUHITUS pEIIeHUN
B KOHKPETHBIX JXM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Belle-
CTBAaMU M X IPUMEHEHHUEM.




OK 02. Ucnonn3oBath
COBpPEMEHHBIE Cpe/I-
CTBa MOMCKA, aHAJIN3a
Y UHTEPIPETALNH
uHpOpMAaLIUU U UH-
dbopMaroOHHbBIC TEX-
HOJIOTHH JIJIsI BBIIIOJI-
HEHHUs 3a1a4 nmpodec-
CHOHAIIbHOM JeSITeIIb-
HOCTH

JInuHOCTHBIE pe3y/bTAaThl J0/KHbI OTPaXKaThb B 4a-

CTH:

LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

— chOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBY-
IOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU H
OOIIECTBEHHO! MPaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYpP, CIOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO Me-
CTa B MIOJIMKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAaHUE SI3bIKOBOM W  YHUTATEIbCKOU
KYJIbTYpPbl KaK CpEJCTBAa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeaMeTHbie pe3yJbTAThl J0JIAKHBI OTPAKATH:

OnilaieHHe YHUBEpCAIbHBIMH Y4YeOHBIMHM IO3HaBa-

TeJIbHBIMHM e CTBUSIMU:

B) padora ¢ ungopmanueii:

— BJaJIeTh HaBBIKAMH MOJYy4YeHHUS UH(DOpPMAIMHU U3 HC-
TOYHHUKOB pA3HbIX THUIIOB, CaMOCTOSATEIBHO OCY-
LIECTBIIATh MOMCK, aHAJIU3, CHUCTEMAaTU3allUI0 U HUH-
TepnpeTanuilo HHGOpPMALUK pa3IHYHBIX BHUIOB U
dhopm mpencTaBieHus;

— cO037aBaTh TEKCTHl B PAa3JIMYHBIX (popMATaX C YUETOM
HazHaueHus HMHQOpManMu U LEJNEeBOM ayIuTOpHH,
BbIOMpAasi ONTUMANIbHYIO (POpPMY NpeACTaBICHUS U BU-
3yanusanuu;

— OLIEHHUBATh JOCTOBEPHOCTbH, JIETUTUMHOCTh UH(OpMa-
LMM, €€ COOTBETCTBHE IPaBOBBIM MU MOpPAJIbHO-
TUYECKUM HOPMaM;

— BJaJeTh HaBBIKAMU PACIIO3HABAHUSA M 3alUTHl HH-
dbopmaruu, nHGOPMAITMOHHON OE30MACHOCTH JTUYHO-
CTH.

JucuuniauHapHble (NMpeAMeTHbIE) Pe3yJabTaThl M J0JKHBI
0TPaXKATh:

ITP06 06. Bi1ageHNE OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHUS
BEUIECTB U XMUMHUYECKUX SIBICHUU (HAOIIOACHHE, U3MEpEeHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE);

IIP6 07. chpopMUpPOBAaHHOCTH YMEHUM MPOBOJUTH PACUYETHI 11O
XUMUYECKUM (popMysiaM U ypaBHEHHSM XUMHUYECKUX PEaKIHi
C HUCHOJb30BaHUEM (U3NYECKUX BEIWYHH, XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOp-
MaJlbHbIE YCJIOBHSI) Ia30B, KOJMYECTBA BELIECTBA; MCIIONb30-
BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS AJI MPUHITUS PEIICHUN
B KOHKPETHBIX J>KH3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX C BeIIe-
CTBAaMU M UX IPUMEHEHUEM;

I1P6 08. chopMHpPOBAaHHOCTH YMEHHH IJIAHUPOBATH W BBITION-
HATh XUMHUYECKUN HKCIIEPUMEHT (TIpeBpallleHUs OpraHN4YeCcKUX
BEULIECTB MPU HAarpEBaHUU, IOJyYEHUE ITUIICHA U U3YUYEHUE €r0
CBOICTB, KaUeCTBEHHBIC PEAKIIMU HA albJETHIbI, KpaxMmal, yK-
CYCHYIO KHCJOTY; JeHaTypauus O€lKOB Ipu HarpeBaHHH,
[[BETHBIE pPEAKIUU OENIKOB; MPOBOJUTH PEAKIMU HOHHOTO 00-
MEHa, OMNpEeNesITh CpeAy BOJHBIX PAcTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPU-aHUOHBI, HA KaTH-
OH aMMOHHUS; pellaTh 3KCIEPUMEHTAlbHbIE 3aJjaud MO0 TeMaM
"Mertamnel" u "Hemeramisl") B COOTBETCTBHM C IpaBHJIAMH
TEXHUKU 0€30IacHOCTH IMpH OOpalleHHWH C BEIIeCTBAMU M Ja-
00paTOpHBIM 00OPYAOBAaHUEM; IPEJCTABIATh PE3yJIbTaThl XU-
MHUYECKOT0 JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOT-
BETCTBYIOIIMX peakiuil U (opMyaHpoBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJbTaTOB;

I1P6 09. chopmMupoBaHHOCTH YMEHUS aHATU3UPOBATH XUMUYE-
CKYI0 HMH(pOpMaIUIO, MOIYy4aeMyl0 HU3 pPa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi MH(opMaIu, cetb VIHTepHET U Ipyrue).

OK 04. DppexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTH-
BE M KOMaH/J1e

JIMYHOCTHBIE pe3yjbTarTbl A0JKHBI OTpaKaThb B 4Ya-
CTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMCCTHYIO JICATCIBHOCTH B HH-

JucuuMmiimHapHble (IpeAMeTHbIE) pe3yabTaTbl M 10JIKHbI
0TPaXKaTh:

I1P6 08. chpopMupoOBaHHOCTh YMEHUU MJIAHUPOBATH U BHINOJ-
HATb XMMHUYECKUIN DKCIEPUMEHT (TIPEBpallleHNs] OpraHu4eCKUX
BEILECTB IPY HATPEBAHUH, MTOJTYYEHUE ITUIIEHA U U3YYEHHUE €r0




Tepecax rpakJJaHCKOTO O0IIecTBa;

— YMCHHUC BSaHMOHeﬁCTBOBaTB C conuaJbHbIMHU HHCTH-

TyTaMHU B COOTBETCTBHU C MX (YHKIHMSIMHU U Ha3Haye-
HHEM.

MeTanpeamMeTHble pe3yJabTaThl 10JKHbI OTPAXKATh:

ORilajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

JelCTBUSIMU:

0) coBMecTHas 1eSITeJIbHOCTD.

— TIOHUMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMaH/I-
HOHM ¥ MHAMBHUYaTbHON PabOTHI,

— TIPUHUMATH 1IETM COBMECTHOHN IEsTEIHHOCTH, Opra-
HU30BBIBaTh U KOOPJIMHUPOBAThH JIEUCTBHS IO €€ JO-
CTHKEHUIO: COCTABJIATH IUIAH JCUCTBHH, pacmpene-
JIATH POJIU C YYETOM MHEHUM Y4aCTHUKOB OOCYKIIaTh
pe3yNbTaThl COBMECTHON PaOOTHI.

ORilaieHHe YHUBEPCAIbHBIMH PeryJisiTUBHBIMH Jeii-

CTBHSIMH:

I) IpUHATHE ceOsl M APYTUX JI0Iei:

— TPUHAMATh MOTHUBBI U aPTyMEHTHI APYTUX JOJEH npu
aHalM3e pe3yabTaTOB JEATEIbHOCTH;

— TIpU3HaBaTh CBOE MPaBO M MPABO JIPYTUX JIOJEH Ha
OIUOKHU;

— pa3BuUBaTh CMOCOOHOCTH MOHUMATh MHUpP C TO3ULIUU
JPYroro 4ejoBeKa.

CBOWCTB, KQUECTBEHHBIC PEAKLUU Ha allbJACTH/IbI, Kpaxmall, yK-
CYCHYIO KHCIIOTY;, JAeHaTrypanus OCIKOB MpHU HarpeBaHuw,
[[BETHBIC PEAKIMH OEJIKOB; MPOBOJUTH PEAKIIMH MOHHOTO 00-
MEHa, ONpEeJNeNsTh CPEAy BOAHBIX PACTBOPOB, KaYECTBEHHBIC
peaknuu Ha cynabgaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTH-
OH aMMOHHUS; pelaTh HKCIEPUMEHTAIBHBIC 3aJaul 10 TeMaM
"Metannsl" u "Hemeramibl") B COOTBETCTBUM C IIpaBHJIaMU
TEXHUKH O€30MacHOCTH MpU OOpallleHUH C BElIecTBAaMU W Jia-
OopaTopHBIM 00OPYAOBAaHUEM; IPEICTABIATh PE3yJIbTaThl XU-
MHYECKOT0 JKCIEPUMEHTa B (OpPME 3alUCH YPABHEHHH COOT-
BETCTBYIOLIMX PEaKUUi U (OPMYITUPOBATH BBHIBOJBI HA OCHOBE
ATHX Pe3yJbTaTOB.

OK 07. CopneiictBo-
BaTh COXPAHCHUIO
OKpYKaroIlen Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMarTa,
MIPUHIIUIIBI OepeKITH-
BOTO TTPOU3BO/ICTBA,
a¢(heKTUBHO aeii-
CTBOBATh B UPE3BbI-
YalHBIX CUTYyaIUsAX

JInuHoCTHBIE pe3ybTaThl JO0JKHBI OTPakaTh B 4a-

CTH:

JKO0JIOrHYECKOIro BOCIIMTAHNSA:

— Cc(pOpPMUPOBAHHOCTb 3KOJIOTMYECKON KYIbTYpHI, MO-
HUMAHME BIIASHHUS COLMAIbHO-3KOHOMHYECKUX IPO-
LIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIIBHOU Cpe-
IIbl, OCO3HAHHUE TJI00ATBFHOTO XapakTepa IKOJIorhye-
CKHUX Ipobiem;

— IUJAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUU B OKpPY-
YKAIOIEH Cpelle Ha OCHOBE 3HAHMUs LEJIeH YCTOMYHUBO-
r'0 pa3BUTHS YEJIOBEYECTBA;

JucuumimHapHbie (peAMeTHbIe) pe3yJbTAaThl U JAO0JIKHBI
0TpPakKaTh:

ITP6 01. chopMHpPOBAaHHOCTb MPEJCTABICHUN: O XUMHUYECKOU
COCTABJISIFOIEH €CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIHU
XMMUU B TO3HAHWU SIBIEHUH OpPUPOABI, B (OPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBHOIN Trpa-
MOTHOCTH, HEOOXOAUMOM JIJIsl PELIeHUs MPAKTUUECKUX 3a7ad U
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3710pO-
BBIO U IIPUPOJHOU CpeEE;

IIP6 10. cdhopmMupoBaHHOCT, YMEHHI COOJIONATH TMpaBUIaA
HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro MOBEAEHUS B OBITY U TPYIO-




— AKTMBHOE HENPUATHE ACUCTBUM, NMPUHOCSIIIMX Bpex
OKpY>KalolleH Cpelie;

— YMEHHUE NPOTHO3UPOBATH HEOJIArONPHUSTHBIE 3KOJIO-
THYECKUE TIOCHEACTBUS NPEANPUHUMAEMBIX JIEeH-
CTBHH, IPEAOTBPAILATH UX.

MeTtanpeameTHsblie pe3yJabTaThl J0JKHBI 0TPAKATh:

OBiageHne yHHBepCaJbHBIMH Y4eOHBIMH IO3HABA-

TeJbHBIMH J1eCTBUIIMU:

B) padorta ¢ undopmManmeii:

— HCHOJb30BaTh cpeicTBa MHGOPMAIIMOHHBIX U KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUM B PEIIEHUN KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3alMOHHBIX 33Ja4 C CO-
OJIfoIcHHEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKH 0€3-
OTMAaCHOCTH, TUTHEHBI, PECypcOCOEpeKeHHsI, MpaBo-
BBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0€30MaCHOCTH.

BOM JESATENBHOCTH B LIENSAX COXPAHEHUsI CBOEro 3/I0POBbSl U
OKpYXaroliel MPUPOJHON Cpe/bl; YYUTHIBATh OMACHOCTH BO3-
JIEUCTBUS HA YKUBBIE OPTraHU3MBbI ONPECICHHBIX BEIIECTB, IMO-
HUMAasi CMBICT TOKa3aTessl MpeesIbHON JO0MyCTUMOI KOHIICH-
Tpauuu.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HOI padoThl

Bun yyeOHoi padoThl O0bem B yacax

O0bem oOpa3oBaTeIbHON NPOrpaMMbl y4eOHON JMCIUTIINHBI 72

B T.4. B JopMe NpPaKTHYECKOH MOATOTOBKHU

BT. U..

JIEKIUHU, YPOKH 38
IIPAKTHYECKUE 3aHATHI 26
Camocmosmenvhas paboma 14

IMpome:kyTouHas aTrectanus (B popme KOHTPOJIbHOM paboThl — 1 cemectp, B
hopme nuddepeHITPOBaHHOTO 3a4eTa — 2 CEMECTp).




2.2. TemaTHu4yeCKMid IJIAH U CO/IEePKAHNE YUeOHOM JUCUUIIJIMHBI

HaunmenoBanue pasae- Coaepsxanue yueO0HOro MaTepuajia i (popMbI OPraHM3aLUM AeATEJIbHOCTH 00y4al0UXCS O0bem Koawb1 komme-
JIOB U TEM B Yacax TeHUMil U Ju4-
HOCTHBIX pe-
3yJbTATOB ,
¢opMmupoBanuio
KOTOPBIX CMO-
co0cTBYyeT JJ1e-
MEHT NMporpam-
MBI
1 2 3 4
1 cemecTp
BBenenue Conep:xanue yueOHOro MaTepuaJia
HayuHnble MeTOIBI IO3HAHUS BEILECTB U XUMHUYECKUX SIBJICHHNA. POib 3KCIIEpMEHTa M TEOPUH B XHMUHU. 2 OK 01
3nauenne xumuu mpu ocBoeHun npodeccuid CIIO u cnemmansHOcTeit CIIO TexHHUYECKOro mpoduiist
po(heCCHOHATBHOTO 00pa30BaHusl.
Paspmen 1. O0miasi 1 Heopranumveckasi XuMus 50
Tema 1 OcHOBHBIE NOHATHS M 3aKOHBI XUMHUH 2
1.1. OcHoOBHbIE MOHSI- Conep:xanue yueOHOro MaTepuaJa
T xumun. OCHOBHBIE
CocraB BemecTBa. XUMHUYecKue deMeHThI. CIOCOOBI CYIIEeCTBOBAaHUS XUMUYECKIX IIIEMEHTOB: aTOMEI, 2 OK 01
JAKOHBL XHMUH MIPOCTHIE U CJIOKHBIC BEIIECTBAa. BelecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH TOCTOSHCTBA
coCTaBa BEIIECTB. BerecTBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTpoeHms. V3MepeHue BelecTsa.
Macca aToMOB 1 MOJIEKYJI. ATOMHAsi eAMHUIIA Macchbl. OTHOCHTEIbHBIE aTOMHA M MOJIEKYJISIpHAST MacCHI.
KommuecTBo BemecTBa U eIMHUIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOIIb. Yuciio ABorasmpo.  MonsipHas
Macca. ArperaTHble COCTOSHHSI BEIIECTBA: TBEPAOe (KPUCTAIUIMUECKOE U aMOP(HOE), HKHUJKOE U ra3000-
pasHoe. 3akoH ABOTAJPO U €T0 CIIEICTBUSL. MonsipHbIii 00BEM BEUIECTB B Ta3000pa3HOM COCTOSHUH.
OObeMHEHHBIN Ta30BBIN 3aKOH M ypaBHeHHe MenHneneeBa—Knaneipona. Cmecu BemiecTB. Pazmmums
MEXJIy CMECSIMHU U XUMHUECKUMHU COSAMHEHUAMU. MaccoBasi 1 00beMHast 101 KOMIIOHEHTOB CMECH.
Tema 2. Ilepuonnueckuii 3axoH u [lepuoguyeckas cucremMa xumuueckux ieMmenToB .. MeHe/ieeBa 4 CTpOeHHE ATOMA 4
2.1. llepuoanueckuii Conep:xanue yueOHOr0 MaTepHuaJia
3akoH JI.U. Mennenee- | Ilepuonnueckuii 3axon [|.M1.MenneneeBa. Otkpeitue J[.M1.MenneneeBbim [lepuonndeckoro 3akoHa. [le- 2 OK 01
Ba. CTpoeHue aToma. proanyeckuii 3akoH B popmynupoBke J.1.Menneneesa. [leproandeckas Tabiaua XMMAYECKAX dJICMEH- OK 02

3navenue 3axkona /I.U.
MenpeneeBa

TOB — Tpaduueckoe 0TOOpakeHUe MepUoMUEcKoro 3akoHa. CTpyKTypa MepHOANIeCKO TaOIHIIbL: Tie-
puoabl (Manble u OosblIKe), TPyNNbl (rnaBHas U nodoyHas). Ctpoenue aroma U Ilepuognueckuii 3aKkoH
J.1.MenneneeBa. AToM — cJio’kHast yacTuia. SIapo (IpoTOHBI U HEUTPOHBI) M AJIEKTPOHHAS 000JI0YKa.




U3zotonbl. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MalbIX 1meproioB. OcoOEHHOCTH CTpPO-
€HUS JJICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPHOJIOB (TIEPEXOAHBIX deMeHTOB). [ToHs-
THEe 00 opOHTaNsX. s-, p- ¥ d-opbuTany. DIEKTPOHHBIE KOHPUTYPAIIUN aTOMOB XUMHUYECKHX 3JIEMEHTOB.
CopemenHnas (dopmynupoBka [lepuoaiueckoro 3akona. 3nauenue [lepuonudeckoro 3akona u [lepnomu-
YEeCKOW CUCTeMBbl XUMUYeCKUX dteMeHToB [[.M. MeHnzeneena s pa3BUTHs HAYKW U IOHUMaHUS XUMUYE-
CKOH KapTHUHBI MUPA.

CamocTosiTeibHasi padoTa

Tema 3. CTpoeHune BelecTBa

3.1. Monnas xumuyue-

Conep:xanue yueOHOro MaTepuaJia

ckas cBs3b. KoBa- Honnast xumudeckas cBs3b. KaTHOHBI, HX 00pa3oBaHWE M3 aTOMOB B Pe3ylibTaTe Mpolecca OKHUCICHHS. OK 01
JICHTHas XMMH4YecKasi | AHHOHBI, X 00pa3oBaHHe U3 aTOMOB B pe3yJbTaTe Mpollecca BOCCTAaHOBIEHUs. MIOHHas CBSA3b KaK CBS3b
cBsA3b. Metainye- MEXKy KaTHOHAMH M aHMOHAaMU 3a CYET AJIEKTPOCTATUUECKOTO MpUTshKeHus1. Kinaccudukanus HOHOB: 1O
CKafl CBA3b COCTaBY, 3HaKy 3apsija, HATHYHIO TUAPATHON 000mouku. VloHHBIEe KpucTaminueckue pemeTrki. CBOHCTBa
BEILIECTB C MOHHBIM TUIIOM KpHCTaJUINYecKOi pemeTky. KoBaseHTHas XuMuieckas CBsi3b. MexaHu3Mm 00-
pa3oBaHMsI KOBAICHTHOW CBsI3U (OOMEHHBIA W JOHOPHO-aKIENTOPHEIH). DNEeKTPOOTpUIlaTeNbHOCTh. Ko-
BaJICHTHbIE MOJISIPHAs U HEMoJsipHas cBsi3u. KpaTHOCTh KOBaleHTHOU CBs3U. MoseKyIapHble U aTOMHbBIE
KpUCTaJUIMUECKUE pemeTkH. CBOMCTBAa BEIECTB ¢ MOJEKYJIAPHBIMH M aTOMHBIMH KPHCTaUNINYECKHMH
peIIeTKaMu.
Meranmnueckas cBsA3b. MeTtayuinyeckass KpycTauindeckasl peleTka i MeTajuindeckasi XUMU4ecKast CBsI3b.
®duznyeckre CBOcTBa METAJLIOB.
3.2. ArperaTtHsbie co- ArperaTHble COCTOSIHHS BEIIECTB U BOJOPOAHAS CBSA3b. TBEpIOe, KUAKOE U ra3000pa3HOe COCTOSHUS Be- OK 01
CTOSTHUSI BEIEeCTB U mects. [lepexos BemecTsa U3 OAHOTO arperaTHOro COCTOSIHAA B Apyroe. BogopoaHas cBA3b.
BOJOPOAHASA CBA3b. Uucteie BemecTBa U cMecH. [loHsTHE O cMecH BemecTB. ['omoreHHbIe U reTeporennbie cmecu. CocTas
YucTple BemecTa cMmeceil: 00beMHast ¥ MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MAacCcOBasi 10JIs IPUMECEH.
cMecu. JlucnepcHbie
cmecH IpakTuyeckoe 3ansiTue Nel. PemieHne pacueTHBIX 3a/1a4 HA HAXOXKCHHUE OOBEMHOM U MacCOBOM J0JN OK 01
KOMIIOHEHTOB CMECH OK 02
Tema 4. Boga. PacTBopbl. D1eKTPOJIMTHYCCKAS] AUCCOLMALUS
Tema 4. Bona. PactBo- | Conep:kaHue y4eOHOI0 MaTepHaa
pbl. DJ1eKTPOITUTHY€- Bopna. PactBopsl. PactBopenue. Boga kak pactBoputens. PacTBOpUMOCTh BEIIECTB. OK 01
cKaf AuccouHanus Haceimenarsie, HeHAChIIIEHHBIE, TIEPECHIIIIEHHBIE PACTBOPHL. 3aBUCHMOCTH PACTBOPUMOCTH T'a30B, KHUIKO- OK 02

cTei u TBEPAbIX BEHICCTB OT pPa3JIMIHBIX (baKTOpOB.

MaccoBas J0JIs1 paCTBOPEHHOI'0 BEUICCTBA. QHCKTpOJ'H/ITI/I‘-IeCKa}I JUCCoIranus. SHGKTPOHI/ITBI  HEJJICK-
TPOUTHI. 9HCKTpOHI/ITI/IT-IeCKa${ JUCCOIIHaI . MexaHnu3MBI BHCKTpOHHTquCKOﬁ Jucconuanvu s BE-
mIeCTB C pa3JIM4YHbIMU TUIIAMHU XHMHYECKOH CBS3H. FI/I,Z[paTI/IpOBaHHLIC U HCTUAPATUPOBAHHBLIC HOHBI.
CrerncHb BHCKTpOHHTH‘ICCKOﬁ Jucconuanuun. CunbHbIe U cl1a0bie SJICKTPOJIUTHI. OCHOBHBIE ITOJIOXKEHHS
TCOPHHU SHCKTPOHHTHHCCKOﬁ JUCCOoranum. KI/ICJIOTBI, OCHOBAHUA U COJIU KaK DJICKTPOJIUTHI.




IIpakTuuyeckoe 3ansaTue Ne 2. [Ipurorosnenue pacTBopa 3alaHHON KOHIICHTPAIIUH.

Tema 5. Knaccnpukanusi HeopranmnueckKux coeINHEHN U UX CBOICTBA

10

5.1. Kuciaorsl 1 ux
cBoiicTBa. OcHOBaHUS
H COJIM U UX CBOJiCTBA.
OKcuabl 1 OCHOBAHMS
H UX CBOIiCTBA

Conep:xanue yueOHOro MarepuaJia

Kucnors! n ux cpoiictBa. KucinoTsl Kak JIeKTpPONINTHI, UX KiIacCH(UKALMA 110 PA3IUYHBIM IPHU3HAKAM.
XUMHUYECKHE CBOWCTBA KHUCIOT B CBETE TEOPHH 3JIEKTPOIUTHUECKOHN mucconuanmu. OcoO0eHHOCTH B3au-
MOJEHCTBUS KOHLIEHTPHUPOBAHHON CEpHOH M a30THOHM KUCIOT ¢ MeTaiiaMu. OCHOBHBIE CIIOCOOBI MOTyyYe-
HUsl KUCTOTEl. OCHOBaHUS M UX cBoicTBa. OCHOBAaHMS KaK 3JIEKTPOJIUTHI, UX KIacCH(PUKALUS 110 pa3iny-
HBIM NpU3HAaKaM. XAMHAYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPHUH DIEKTPOIUTHYECKON NUCCOLHALNH.
Pasnoxenue HepacTBOPUMBIX B BOJe OCHOBaHUI. OCHOBHBIC CIIOCOOBI MOJyueHHst ocHoBaHui. Coiu u
ux cBoiictBa. Conu Kak 31ekTponuThl. Colu cpeaHue, KUCIble U OCHOBHBIE. XUMHUYECKHE CBOMCTBA CO-
JIeil B CBETE TEOPHHU AIEKTPOIUTHUYECKOW mucconmanun. CrocoObl momy4eHus conel. I 'maponus coneit.
Oxcunsl 1 ux cBorictBa. ConeoOpasyromnie u HecoeoOpasyromue okcuasl. OCHOBHEBIE, aM(OTEpHBIE H
KHCJIOTHBIE OKCHJIBI. 3aBUCHUMOCTh XapaKTepa OKCHAA OT CTEIICHH OKHCIICHHUS 00pa3yIoIero ero Metaunia.
Xumuueckue cBocTBa OKCHI0B. IloyueHrne oKkcuIoB.

IIpakTuyeckoe 3ansaTue Ne 3. BsaumoaeiicTBue coneit Ipyr ¢ Ipyrom.

IpakTuueckoe 3ansaTHe Ne 4 PerieHue sKcriepruMeHTaNIbHBIX 3a1a4 1o TeMe «Kimaccugukanus Heopra-
HUYECKHUX COEIVHEHNI U NX CBOMCTBAY

OK 01

Tema 6. XuMHUYecKHe peaKINH

6.1. Kmaccuduka-
HUSA XUHMHYeCKHX
peakumni

Coaepsxanue y4e0HOro MaTepuaJia

Knaccudukaryss XaMUUeCKnX peakiuil. Peakiinu coeiMHeHus, pa3iokKeH s, 3aMeIICHUs, OOMeHa.
IIpoMe:kyTOUHAs aTTeCcTaAlMsl -KOHTPOJIbHAs padoTa

OK 01

2 cemecTp

6.2. OxucanTeaLHO-
BOCCTAHOBHUTEJbHbIE
peakuuu. CKopocThb
XMMHYECKHX peaKkiuii

Kartanutnyeckue peakunu. OOpaTrMble U HEOOpaTHMbIE PeaKWU. | OMOTeHHBIE W T€TEPOTEeHHBIE peak-
Y. DK30TEPMUYCCKUE U SHI0TePMHUUECKUE peakiuu. Termioroi 3hheKkT XuMudeckux peakiui. Tepmo-
XUMUYecKre ypaBHEHUs. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okucieHus. OKuciu-
TeJIh W BOCCTaHOBJIEHHE. BoccTaHOBHTENDh M OKHCIIEHHE. MeTOo/ 3JIeKTPOHHOTO OajiaHca IJIsl  COCTaBlie-
HUS YpaBHEHUH OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX peakinid. CKOPOCTh XUMHUECKUX peakuuil. [lonsaTue
0 CKOPOCTH XUMHUYECKUX peakiHi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKHX PEaKLIUH OT pa3iIMyHbIX (QaKTo-
POB: IIPUPOABI PEATUPYIOLIUX BEIIECTB, UX KOHLUEHTPALUU, TEMIIEPATYPBI, IOBEPXHOCTH COIIPUKOCHOBE-
HUS ¥ MCIIOJIb30BaHUs KaTain3aropoB. OOpaTUMOCTh XUMUYECKUX peakiuii. OOpaTuMble 1 HEOOPaTHMBIE
peaxiui. XMMHYeCKOe pABHOBECHE U CIIOCOOBI €r0 CMEIIeHMSL.

OK 01

Tema 7. MeTa/lIbl H HEMETAJLIBI

14




7.1. Metamiael. O0mme
CIOCOOBI MOJTyYeHUs
META1JI0B

Conep:xaHnue yueOHOro MaTepuaJa

Mertamisl. OcOOEHHOCTH CTPOSHUS aTOMOB UM KpUCTaLioB. dusnveckue cBorictBa MetauioB. Kinaccudu-
Kalysi METAJIJIOB IO Pa3IUYHBIM MpU3HAKaM. XUMHUECKHE CBOMCTBA METAJIOB. DIEKTPOXUMHUUECKUHN Pl
HanpsOKeHUH MeTauioB. Metamorepmus. OOmiue criocoObl monydeHust MeTayuioB. [loHstre o meran-
nyprun. [lupomeTammyprus, THAPOMETAIUTYPrus U deKTpoMeTauTyprusi. CIiiaBbl YepHbIC U I[BETHEIE.

OK 01

7.2 HeMmeTa/1bl

Hewmeramnsl. OcoOeHHOCTH CTpoeHHsS aToMOB. HeMeTaiisl — mpocThie BemecTBa. 3aBHCUMOCTh CBOHCTB
TaJIOTEHOB OT WX TIOJIOKEHUS B IMEPHUOINIECKOil crcteme. OKHCIUTENbHBIE U BOCCTAHOBUTEIHHBIE CBO-
CTBa HEMETAJUIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B PATY SJICKTPOOTPHUIIATEIHHOCTH.

HpaRaneCKoe 3anaTue Ne 5. PemcHue OKCIICPUMCHTAJIbHBIX 3aa4

HpaRaneCKoe 3anaTue Ne 6. Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4

CamocrosiTeibHast paboTa

OK 01
OK 02

Paznen 2 Oprannyeckasi XumMus

20

Tema 8. OcHOBHBIE
MOHATHS OpraHnye-
CKOM XUMHM U TeopHs
CTPOeHus!
OpPraHuYecKuX coeau-
HeHUu#H

Cojep:xaHue y4eOHOro MaTepuasa

IIpeamer oprannueckod xumuu. IIpupoaHble, HCKYCCTBEHHBIE U CUHTETHUYECKHE OPraHUYECKHE Belle-
ctBa. CpaBHEHHE OPTaHUYECKHX BEIIECTB C HEOPraHMYECKUMU. BaeHTHOCTh. XUMUYECKOe CTPOSHHE KaK
MOPSIIOK COETUHEHHUS] aTOMOB B MOJIEKYJIBI 10 BAaJIEHTHOCTU. TeOpHs CTPOCHUSI OPraHUYECKUX COEANHE-
Huil A.M.BytnepoBa. OCHOBHbIE HOJIOKEHHUSI TEOPHUH XUMHYECKOrO CTpOeHHUA. M3oMmepus U U30Mepsbl.
Xumuueckue GopMyIbl H MOJICTH MOJIEKYJ B Oprannieckoil xumun. Knaccuukanust opraHnuecKix Be-
mectB. Kiaccudukarus BemiecTs Mo CTPOCHUIO YIVIEPOIHOTO CKENeTa M HAIWYMIO (PYHKIMOHAJIBHBIX
rpynm. 'omosnoru u romonorusa. Hauana somenknarypsl IUPAC. Knaccudukarwst peakiuii B opraHmnde-
ckoil xumum. Peakuuu mnpucoenuHeHus (TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPOTalIOreHUPOBAHUS,
ruaparanun). Peakium oTmerieHus: (IeTuaIpupoBaHus, TeTHAPOTraoTeHUPOBaHYS, Aeruaparamnun). Pe-
aKLUM 3aMeleHust. Peakium u3omMepu3anuy.

N>

OK 01

IIpakTuyeckoe 3ansaTue Ne 7. M3rotoBneHne Mojenel MOJIEKY OPraHU4YECKUX BEILIECTB.

Tema 9. YrieBoaopoabl M UX NPUPOIHbIE HCTOYHUKH

9.1 AukaHbl. AJIKEHBbI.
JueHbl U KAyYyKH

Coaepxanue y4eO0HOr0 MaTepuaJia

AnkaHbl. ATKaHBL: TOMOJOTHUYECKUN Psifl, H30MEPHUS Y HOMEHKIIATypa alkaHOB. XMMHUYECKHUE CBONCTBA
aJIKAaHOB (M€TaHa, 3TaHa): F'OPEHUE, 3aMEILECHUE, Pa3IoKEeHue, AeruapupoBanue. IIlpuMeHeHne aakaHOB
Ha OCHOBE CBOMCTB.AJIKEHBI. DTHIIEH, €r0 MOJMy4YeHHe (JeTHAPUPOBAHUEM ITaHA, AETIONNMEepH3alyei mo-
nuaTHieHa). ['oMonorndeckuit psia, H30MepHs, HOMEHKIIATypa ajJKeHOB. XHUMHYECKHE CBOMCTBA 3THIICHA:
ropeHne, KauecTBEHHbIE peakiuu (obecrBeunBaHre OPOMHOM BOJBI M PAacTBOpa MEpMaHraHaTa Kayus),
ruapaTanus, noauMmepusaius. [IpauMenenne 3TuieHa Ha OCHOBE CBOCTB.

[uens! n kayuyku. [IoHsTHE O IHEHAX KakK yriIeBOJOpPOJAX C ABYMs JIBOMHBIMU CBsA3sIMH. CoNpsiKEHHbIE
JIUeHbl. XMMUYECKUe CBOWCTBa OyTaaueHa-1,3 u u3onpeHa: obecrBeynBaHre OPOMHOM BOJBI M TOJIMME-
pu3anys B Kaydyku. HaTypanbHbli 1 CHHTETHUECKUE KaydyKu. Pe3uHa.

OK 01
OK 02
OK 04




9.2. AJIKHHBI U ApeHBbI.
IIpupoaHbIe HCTOYHU-
KH YIJIeBOJOPO/I0B.

AnkuHbl. AtieTiiicH. XMMUYECKHE CBOMCTBA alleTUIICHA: TOPEHHE, 00CCIIBeUBaHNE OPOMHOM BOJIBI, IIPH-
COCIMHEHUM XJIOpOBOIOpOAa U ruapaTanus. [IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkKkiacco-
Bast M30MEPHS C alKaIeHaMHU.

Apensl. ber3on. Xumudeckne CBOiCTBa O€H30J1a: TOpPEHHE, PEaKIUK 3aMEIIeHUs (TajJoreHHpPOBaHHE,
HuTpoBaHue). [I[pumeHeHne OeH30J1a HA OCHOBE CBOHCTB. [IpupoHble HCTOUHUKHN YTiieBoa0poaoB. [1pu-
POJIHBIN Ta3: cocTaB, MPUMEHEHUE B kauecTBe TorumBa. Hedts. CoctaB u nepepaborka Hedru. Ileperon-
ka HedTu. HedrenpomykTer

OK 01
OK 02
OK 04

I[pakTuyeckoe 3anaTue Ne 8. O3HaKOMIICHHE C KOJUICKIIMEH KaydyKOB U 00pa3lamMu U3JIeIUi U3 Pe3u-
HBI

Tema 10. Kucgopoacoaep:kaiiue opranniecKue coeTnHEeHUsI

10.1. Couprel. DeHoa

Cojep:xaHue y4eOHOro MaTepuasa

Cruprel. [lonydenue staHona OpoXXKEHHEM TIIIOKO3Bl U THIApaTalield dTuieHa. [ MapokcuiabHas rpymmna
Kak pyHKIHoHanbHAsA. [loHsATHE O MpeNeNbHBIX OJHOATOMHBIX CIIUPTaX. XUMHUYECKHE CBOMCTBA 3TaHOA!
B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKKCIeHHe B anpaerun. llpu-
MEHEHUE 3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEICTBHS Ul OpraHu3Ma 4eJI0BEKa U Npeny-
MIPEXKICHUE.

OK 01
OK 07

10.2. Penon

Conep:xanue yueOHOro MaTepuaJa

rJII/I]_[epI/IH Kak IpCACTaBUTECIIb MHOI'OAaTOMHBIX CIIMPTOB. KauectBennas pCakuyd Ha MHOTOAaTOMHBIC
criupthl. [Ipumenenne rimnepruna. @enon. Ousndeckre W XUMUYECKHE CBOWCTBa ¢eHoNa. BizanmHoe
BJIMUAHHUEC aTOMOB B MOJICKYJIC Q)GHOHaI BSaI/IMOHeﬁCTBI/Ie C TMAPOKCHUJOM HaATpud U a30THOM KHCJIOTOM.
[Mpumenenue ¢eHoOMa HA OCHOBE CBOMCTB. Ajbaeruibl. [loHsTHe 00 anmbaeruaax. AJbJCTHIHAS TPYyIINa
KaK QyHKIIMOHAIHAS.

®dopmanbIeru] U ero CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIIEHHE B COOTBET-
cTByOImUH cnupt. [loayyeHue anbaeru0B OKUCICHUEM COOTBETCTBYIONIMX CIIUPTORB. [IpumMenenue dop-
MaJIhJICTH]Ia Ha OCHOBE €T0 CBOMCTB.

OK 01
OK 07

IIpakTuyeckoe 3anaTHe Ne 9. Pemenne npakTHUECKUX 33124

10.3. Kap6onoBbie
KHCI0ThI. Cl10:KHbBIE

Conep:xanue yueOHOro MaTepuasa

OK 01
OK 02




3¢uUpbI U KUPHI

Kap6onoBsie kucnotsl. [TonsTre 0 kapOoHOBBIX KncioTax. KapOokcuinbHas rpymma Kak GpyHKIHOHAIb-
Has. ['oMonornveckuii psii npeAeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyueHne kapOOHOBBIX
KHCJIOT OKHCIICHHEM aJIbJICTHI0B. X UMUYECKIE CBOIICTBAa YKCYCHOM KHCIIOTHI: OOIIIEe CBOHCTBA C MUHE-
pabHBIMHM KHCIIOTaMU U peakuusi stepudukannu. [IpumeHeHne yKCyCHOM KHCIOThI HA OCHOBE CBOHCTB.
Bricmme xupHbIE KUCIOTH Ha TPUMEpe NaTbMUTUHOBOW U CTEapHUHOBOM.

Croxuable 3Qupsl 1 xKHUpbL. [lomydenne cnoxHbIX 3gupoB peakiuei srepudukanyu. CioxxHbie 3QUpbI B
npupoae, ux 3HayeHue. [Ipumenenue cioxHbIX 3(UPOB HAa OCHOBE CBOMCTB. JKUpBI KaK CI0XKHBIE 3(UpBI.
Knaccudukanms s;xupoB. XuMHYECKHE CBOWCTBA YKUPOB: TUAPOIH3 U THAPUPOBAHHUE KHUIKUX )KUPOB.
IIpumeHeHue :KUpOB Ha OCHOBE CBOMCTB. Mblia.

OK 04

10.5. YrieBoanl

Conep:xanue yueOHOro MarepuaJa

YriieBoabl. YTIIEBObI, X KIACCH(HUKAIIMI: MOHOCAXapHU bl (TJIF0K03a, (PyKTO3a), AUcaxapubl (caxapo-
3a) ¥ ToJHcaxapuabl (KpaxMal ¥ [eJUTI003a). [ TFoK03a — BEeIecTBO ¢ IBONCTBEHHOHN QyHKIINEH —
QITBICTUAOCTIUPT. XUMHYECKHE CBOMCTBA IIFOKO3bI: OKUCIICHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTaHOBIIE-
HHUE B cOpOUT, ciupToBOe OposkeHue. [IpumeHeHue TIIIOKO3bI HA OCHOBE CBOWCTB. 3HAUEHHUE YIIIEBO/IOB B
YKMBOW TIPHPOIE ¥ KHU3HU YeIoBeKa. [[oHATHE 0 peakuusx MOJHMKOHICHCAIMY U THAPOJIN3a Ha IpUMepe
B3aMMOIIPEBPAIIECHHIA: TIIIOK03a «>TIOJHCAXapHI.

OK 01
OK 02
OK 04

Tema 11. Azorconep-
JKalue OpraHnveckue
coequnenus. Ioaume-

pbI

Conep:xanue yueOHOro MaTepuaJia

Awmunbl, [lonstie 00 amuHax. AnudaTudecKue aMHUHBI, UX KJIACCU(PUKAIUS U HOMEHKIIATypa. AHWIUH
Kak opranndeckoe ocHoBanue. [lomydenue anunmmHa u3 HUTpoOeH3ona. [IpuMeHenne aHIIMHA HA OCHOBE
CBOMCTB. AMHHOKHCIIOTBI. AMUHOKHUCIIOTHI KaK aM(oTepHbIe MU YyHKIIMOHAIBHBIE OPraHUYECKHE COeITH-
HEHUs. XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICUCTBUE C LIEJIOUYaMM, KUCIOTaMU U JIPYT C ApPY-
roMm (peaknusi MOJUKOHAeHcanuu). llenTumaHast cBsS3p U nonmmentuabl. [IpuMeHeHne aMUHOKUCIOT Ha
ocHOBe cBoCTB. benku. [lepBudHas, BropuyHasi, TpETUYHAS CTPYKTYPHI OeKOB. XMMHUYECKHE CBOICTBA
OeNKoB: TOpeHWe, JeHATypalus, TUAPOIU3, IBETHhIE peaknuu. buonornyeckue GyHKIUN Oel-
koB.ITomumepsl. benku u nonucaxapu/ipl kKak ouonoauMepsl. [Inactmaccsl. [loaydyeHue momMepoB peak-
HUel MOJUMEPHU3aUUU U TOJUKOHACHCALMU. TepMOIIACTUYHBIE M TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraButenu nmactMace. BomokHa, nx kinaccudukanus. [lomydenne BookoH. OTAeNNbHEIE IPEICTaBHU-
TEJIM XUMHUYECKHUX BOJIOKOH.

OK 01
OK 02
OK 04

KoHncyabTanumn

IIpomexyTounasi arrecTanusi — nu¢depeHIUPOBAHHBIN 3a4eT




3. YCJIOBUSA PEAJIN3AIIUU ITIPOTPAMMBI YUYEBHOM JJUCIUILJIMHBI

3.1. lnsa peanu3anuy NPOrpaMmMbl Y4eOHOH AUCUMILIMHBI J0JKHbI OBITH
NpeayCMOTPEHbBI cJIeAylNe crienualbHble OMeeHNs :

Peanuzanuss mporpamMmbl JAUCHMIUIMHBL TpeOyeT Hanuyusi ydeOHOro kaOuHeTa
€CTECTBEHHOHAYYHBIX JUCHUIUIMH JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOIO THIIA,
NPAKTUYECKUX 3aHATUNA, B TOM YHCJIE TPYNIOBBIX, WHAUBUAYAIbHBIX, MUCHMEHHBIX,
YCTHBIX KOHCYJIbTAIlU/, TEKYIIETO KOHTPOJISI U IPOMEXKYTOYHOM aTTECTallUH.

O6opynoBaHue:

-pabodee MeCTO MperoaBaTes;

-CTICTIMATM3UPOBAHHAS] MEOECITb (CTOJIBI, CTYJIBS TIO KOJMYECTBY 00YUYaAIOIINUXCS);

-lI0CKa yYEHUYECKasl.

TexHuueckue cpeacTra 00ydeHUsI:

-KOMIIbIOTEp (HOYTOYK);

-MYJIbTUMEUUHBINA IPOEKTOP, IKPaH.

VYyeOHo-HarNIAIHBIE ~ MOCOOMS:  IUIaKaThl,  Y4eOHO-HAIVISIAHBIE  MOCOOUS,
oOecrieynBarIe TeMaTHYECKUE ULUTFOCTPAIlMU Mo paboyelt mporpaMme JTUCIUILUINHBL, B
TOM YHCJIE, BUJICO-ayAN0 MaTepHalibl, KOMIIBIOTEPHbIC MTPE3CHTAIUH.

KoMrmproTep MMeeT IOCTyNm K 3JIEKTPOHHO-OMOJIMOTEUHBIM CHUCTEMaM, BBIXOJ[ B
ri100anbHyI0 ceTb IHTepHET, OCHAIIIEH JUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. MupopmanuoHHoe oOecnedeHne peaju3auu NporpaMmmMbl

3.2.1. O0s3aTebHBIC MEeYATHBIE U3aHUA

1. Xumus. 10 knacc: yue6. njs o01meoOpa3oBaT. opraHu3aiuii: 0a30BbIi YPOBEHB /
O.C. I'abpuensu, N.I'. Octpoymos, C.A. Cnagkos. — 4-¢ uzg., ctep. — M.: [IpocBenieHue,
2022. — 128 c.: um.

2. Xumus. 11 knacc: yaeb. 115 o6meoOpa3oBat. opraHu3amuii: 6a30BbIA ypo-
Benb / O.C. T'abpuensn, N.I'. Octpoymos, C.A. CnagkoB. — 4-e u3f., crep. — M.: [po-
cBemenue, 2022, — 127 c.: ni.

3.2.2. DIeKTPOHHbBIE U3IaHUSA

1. MapteiroBa, T. B. Xumus: y4eOHUK U TPAKTUKYM TSI CPEHEr0 MPOQeccuo-
HajbHOTO 0Opa3oBanus / T. B. MapteiHoBa, . B. Apramonoga, E. b. 'ogyHOB ; moj
obmeit penakiuet T. B. MapTeiHOBOM. — 2-€ u31., ucp. u gon. — MockBsa : M3narens-
ctBo IOpaiit, 2026. — 368 c¢. — (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-
534-11018-0. — Tekcr : snextponnblit // O6pa3oBaTenpHas margopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode/583623.



2. Xumus: ydeOHMK JJIsi cpeaHero mpodeccrnoHalbHOrO 00pazoBaHus /
10. A. JleGenes, I'. H. ®anees, A. M. I'onyGes, B. H. lllanoBain ; moj oO1ied penaxkiueit

I'. H. ®aneeBa. — 3-¢ wuszn., mepepad. m gom. — MockBa : M3marensctBo HOpaiit,
2026. — 445 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-21210-5. —
Texcr : amextponubrii // OOpaszoBatenbhHas miatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/584524.

3. Audunorenona, 1. B. Xumus. ba3ossiii ypoBern: 10—11 kiaccel : yueOHHUK
st cpemHero  oOmiero  oOpazoBanusi/ . B. AndunorenoBa, A. B. baOxos,
B. A. TlonikoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. —
290 c. — (Oo6meobpazoBarenpublii muki). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHbit  //  OOpazoBatenbHas minatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/589219.

3.2.3. JlonoJiHUTEJIbHbI€ HCTOYHUKH

1. Mocksa, B. B. Opranunueckass xumusi: 0a30Bble MPUHLHUIIBI . YYEOHUK IS BY-
30B / B. B. MockBa. — 2-¢ u3n. — Mocksa : M3gatensctBo FOpaiit, 2026. — 143 ¢c. —
(Briciiee oopazoBanue). — ISBN 978-5-534-09419-0. — Tekcr : anexTponnsiit // O6pa-
3oBaTenbHast miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/585896.

2. Mocksa, B. B. Opranudeckas xumus: 6a30Bble TPHUHIIMUIBI : YICOHUK JIJIST BY-
30B / B. B. MockBa. — 2-¢ u3n. — Mocksa : U3mpatensctBo HOpaiit, 2026. — 143 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-09419-0. — Tekcr : anexTponnsiit // O6pa-
3oBaTenbHast miardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/585896.

3. MapteinoBa, T. B. Xumus. Yrinyonennsiit ypoBenb. 10—11 kmacchl : ydeOHHK
st cpeaHero  obmiero  oOpazoBanus/ T. B. MapteinoBa, U. B. ApramonoBa,
E. b. 'onynos ; mox oOmieit penaxuuein T. B. MapTbiHOBOIA.

2-¢ u3., UCTIp. U JI0T. —
Mocksa : M3gatensctBo IOpaiit, 2026. — 352 ¢. — (O06meo6pa3oBaTebHBINA TUKIT). —
ISBN 978-5-534-16227-1. — Texkcr : amekTpoHHbIN // ObOpazoBarenbHas miaTdhopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/589144.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOM JUCLUAILIUHBI

Pe3yabTaThl 00yuenus

DopMBbI U METOJbI KOH-
TPOJISl U OLIEHKH
pe3yabTaTOB 00y4eHHs

Juunocmmusie pezynomamet:

- YyBCTBO TOPAOCTH M YBOKEHHS K HWCTOPUHM U JOCTHKCHUSIM
OTEYECTBCHHOW XMMUYECKOM HayKH; XHMHUYECKH TPAMOTHOE TIIOBEICHHE B
npodecCHOHANBPHON JEeATEIbHOCTH U B OBITY MPU OOpAlICHHH C XUMHUYECKHUMHU
BEIIECTBAMHU, MaTepUalaMH U MIPOLIECCaMH;

- TOTOBHOCTh K TIPOJOJDKEHHIO O0Opa3oBaHHMS W TOBBIIICHUS
KBanuUKauK B W30paHHOHN NpodeccHoHaTbHON AeSTeNbHOCTH M 00BbEKTUBHOE
OCO3HAHHE POJIM XUMUYECKHX KOMIICTCHIUI B 3TOM;

- YMCHHUE UCIIOJIb30BaTh JIOCTHXKECHUSI COBPEMEHHON XUMHYECKON HAYKH U
XMUMHYECKAX TEXHOJOTHIA JUIS TMOBBIIICHUSI COOCTBEHHOTO HHTEIICKTYalbHOTO
Pa3BUTHS B BBIOPAHHOM MPOQECCHOHAEHOH IS TETbHOCTH;

Memanpeomemnuie pe3ynbmanol.

- HWCTOJNB30BaHKE PA3JUYHBIX BHUJIOB IO3HABATEILHOW JEATEILHOCTH U
OCHOBHBIX WHTEJUICKTYAJIbHBIX Orepauii (OCTaHOBKH 3a/1a4H, (hOPMYITHPOBAHUS
TUIOTE3, aHaJIW3a W CHHTE3a, CpaBHEHUs, OOOOIICHMS, CHCTEMaTH3AIlHH,
BBISIBIICHHS MPUIHHHO-CIICACTBEHHBIX CcBs3el, TIOUCKA aHaJor OB,
(dbopMynupoBaHHS BBIBOJOB) JUIS PEUICHUS MOCTABICHHOW 3a7a4H, MPUMCEHEHHUE
OCHOBHBIX ME€TOA0B ITO3HAHUA

(HaOmrofeHNs, HAYYHOTO OKCIEPUMEHTa) JUIA W3YYEHUS Pa3InIHBIX
CTOPOH XUMHYECKHX OOBEKTOB U TIPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO00XOJUMOCTh CTAJIKUBAThCS B MpodeccuoHanbHOU chepe;

- HUCIIOJIb30BAHUC PA3JIMUYHLIX HCTOYHUKOB I ITOJTYyYCHUA XUMHUUYECKOMN
WHPOPMAIIUKM, YMEHHE OICHUTHh €€ JOCTOBEPHOCTH JJISi OCTHIKEHHS XOPOIIHMX
pe3ysbTaToB B PoheCcCHOHANBHOH chepe;

IlIpeomemnmnvie pe3ynvmamol:

- cOpMUPOBAHHOCTH NMPEACTABICHUN O MECTe XMMHHM B COBPEMEHHOW HAy4YHOH
KapTHHE MHUpa; MOHMMaHHE POIM XHMHUU B (OPMHPOBAHMH Kpyrosopa u
(YHKLIMOHAIBHOW TPAMOTHOCTH Y€JIOBEKA ISl peIieHHs NPAaKTHIECKUX 3a/1a4;

- BIAQJCHHE OCHOBOIOJArarOUIMMH XUMHYECKHMH IOHATUAMH, TEOPHUSAMH,
3aKOHAMU M 3aKOHOMEPHOCTSMM; YBEPEHHOE IIOJIb30BAHME XUMHUYECKOU
TEPMUHOJIOTUEN H CHMBOJIUKOM;

- BJIQJI€HUE OCHOBHBIMH METOJaMH HAy4YHOI'O IIO3HAHUs, HCIONb3YEMBIMH B
XUMHM: HaOJIOJEHHEM, OIMCAaHHEeM, HW3MEPEHHEM, JKCIIEPHUMEHTOM; YMEHHE
00pabaThiBaTh, OOBSICHATH PE3YNBTAThl MPOBEACHHBIX OIBITOB U JIENIATh BHIBOJGI,
TOTOBHOCTP M CIIOCOOHOCTH TPUMEHSATH METOABl IO3HAHUS IPH PELICHUH
MPAKTUYECKUX 3a/1a4;

- ¢(hopMHPOBAaHHOCTh YMEHHUS /1aBaTh KOJWYECTBEHHBIE OIEHKH W IPOU3BOJINUTH
pacueThl Mo XUMUYeCKUM GopMyJiaM U YpaBHEHHSIM;

- BJaJeHHUE NPAaBUIIAMH TEXHUKH 0€30MaCHOCTH NPU HCIIOIb30BAHUN XUMHYECKUX
BEILIECTB;

- ¢(hOpMHUPOBAHHOCTh COOCTBEHHOH IMMO3UIMHM 110 OTHOIICHHID K XHMHUYECKOM
nHOPMAaLIH, OTY4aeMON U3 Pa3HbIX HCTOUHHKOB.

Texymuii KOHTPOJIb:

- ompoc yCTHEIH ((hpoH-
TaJbHBIN);

- BBITIOJTHCHUE MTPAKTH-
YeCcKoi paboThI (MHIH-
BHUIyanbHas Gpopma pa-
00THI)

IIpomexxyTouHas atre-
crarus B popme:

1 ceMecTp — KOHTpPOJIbHAS
paborta

2 cemectp — muddepeH-
LIUPOBAHHBIN 3a4eT
Meton npoBeaeHus Opo-
MEKYTOYHOM aTTecTanuu
2 ceMecTpa: BBIIIOJIHECHHE
KOMIUIEKCHOTO 33/1aHHUs
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