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1. TACIIOPT TPOT'PAMMBI YUEBHOM JJUCIUTIIAHBI Xumus
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouast mporpamMma yuyeOHON AUCITUILIUHEI SBISETCS YaCThIO MPOTPAMMBI
MOJATOTOBKHU CHEIMUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
cneruanbHocTh 21.02.18 OOoramenue moJie3HBIX HCKOMAaeMbIX, BXOIAIICH B
coctaB ykpynHeHHoi rpynmsl 21.00.00 IIpukiaaaHasi reosiorusi, ropHoe aeJio,
Hed)TerazoBoe /€10 U reojie3usl.

Pabouas mnporpamma pazpaborana B coorBerctBuM ¢ ®PI'OC COO Ha
ocHoBannu PI'OC CIIO no cnenmanbHOocTH 21.02.18 OOo0ramenue mose3HbIX
HCKONMAEMBbIX U C YYETOM INPHUMEpPHOM IMporpamMmbl 001Ie00pa30BaTEIbHOM
JUCHUILIMHB XMMHSA.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIBbHOM MPOrpaMMBbl
CI10

VYyeOHas nucuuiuimHa «XUMHS» BXOJIUT B 00Ie00pa30BaTEIbHBINA ITHKIT
y4eOHOTO IJIaHa.

1.3. Ileau u miaHupyeMble pe3yJabTaThl 0CBOCHHUS JUCHUILIUHBI

Conepkanue mporpaMMbl Y4eOHOW MUCIUIUIMHBI « XMMUSD» HaIMpaBJICHO
Ha JOCTHXXEHHE pe3yJIbTaTOB €€ HU3Y4YeHUs] B COOTBETCTBHUU C TpPeOOBaHUSIMU
dI'OC COO c yuerom npodeccuonanbHoit HampasieHHoctd PI'OC CIIO mo
crreranbHOCTH 21.02.18 OGoramenue mojie3HbIX HCKONAeMbIX.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun 06mux (OK) koMreTeHnii:

Oo6mue (OK) IliranupyemMsle pe3y/ibTaThbl 00y4eHHUs
KOMIIETeHIIUH
Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)

OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: - BJIAAETh CHCTEMOM XHMHMYECKUX 3HAHUW, KOTOpPast
BriOupats  cmocoObl | - TOTOBHOCTH K TPYIly, OCOBHAHHE  IIEHHOCTHU | BKIIFOYAET: OCHOBOMOJIATAIONIME TOHATHS (XUMHUYECKHUI
pelieHus 3a/1a4 | MacTepcTBa, TPy 10I00ue; AIIEMEHT, aTOM, 2JIEKTpOHHAas 00o0JioYKa atoma, s-, p-, d-
npodeccroHanbHOM - TOTOBHOCTb K aKTUBHOM NEeSTENbHOCTH | DJIEKTPOHHBIE ~ OpOMTalM  aTOMOB, HWOH, MOJIEKYyJa,
JESTEIBHOCTH TEXHOJIOTMYECKOM M COLMAJbHOM  HaNpaBJIEHHOCTH, | BAJEHTHOCTbD, AIIEKTPOOTPHULIATEIBHOCTD, CTETICHb
MIPUMEHUTEIBHO K | CHOCOOHOCTh MHULIMUPOBATD, TNIAHUPOBATD U OKHUCJIEHHS, XMMHUYECKasi CBs3b, MOJb, MOJIIpHas Macca,
pa3IUYHbIM CaMOCTOSITENILHO BBIIIOJIHATh TaKyO JA€ATEIbHOCTb; MOJISIPHBI 00BEM, YTJIEPOAHBIA CKeNeT, (PyHKIHOHATbHAS
KOHTEKCTaM. - HHTEpeC K pa3Nnu4yHbIM cdepaM NpoecCHOHATBHON | rpymma, paguKall, U30MEpHs, W30MEpbl, TOMOJIOTHMYECKHI

JeSITeNIbHOCTH,

Osananenue YHHBEpPCAJbHBIMHU Y4eOHBIMHU

M03HABATEJLHBIMH el CTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U  aKTyaJM3UPOBATh
npobaeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIH TPU3HAK WM OCHOBAHUS

IS CpaBHEHHS, KJIaccu(UKAIIN U 0000IICHUS;

- ONpEeNeNATh LEIH JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH UX JOCTH)KEHUS;

- BBIABJISITh 3aKOHOMECPHOCTHU U ITPOTHUBOPECUHNA B

psn, YTJIEBOJIOPOJIBI,
a30TCo/epKalIUe COEAUHEHHUS, OWOJOTUYECKH AKTHBHBIC

TOMOJIOTH, KHCIOPOA-  H|
BeniecTBa (YIJIEBOJBI, JKUPBI, OCJIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCTUHCHUS,
KpUCTAIJIMYECKAsl PEIleTKa, THIBl XUMUYECKUX PEaKIuil
(OKI/ICJ'II/ITGJH:HO- BOCCTAaHOBUTCIIBHBIC, 9K30-U
SHAOTEPMUYECKHE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOJIUTHICCKAS
JVICCOIMAIINS, OKHUCIINTENIb, BOCCTAHOBHUTEb, CKOPOCTh
XUMHYECKOU PeaKIni, XHMHUYECKOEe PaBHOBECHUE), TECOPHH U

3aKOHBI (TEOpHs XUMHYECKOIO CTPOCHMSI OPTaHMYECKUX




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTh KOPPEKTHBBl B J€ATEIBHOCTb, OIICHUBATH
COOTBETCTBUE  PE3yJIbTATOB IEJSAX, OICHUBATh PUCKH
MOCJIEICTBUU ACATEIbHOCTH;

- pa3BUBaTh KpPEAaTHUBHOE MBINUICHUE TIPH  PCHICHHUH
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BJAACTh HAaBBIKAMH  Y4YeOHO-HMCCIIEIOBATEIIBCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelieHus Ipooiem;
- BBISIBIIATD MIPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 33J1a4y, BBIABUTATH THUIIOTE3Yy €€ PEIICHUs,
HaXOJWTh  APTYMEHTHl  JUIS  JIOKA3aTelbCTBA  CBOUX
YTBEPKIACHHIMA, 33]JTaBaTh MTApaMETPhl M KPUTEPHH PEIICHUS;

- aQHAJIM3WPOBATh TIOJYyYEHHBIC B XOJC PEIICHUS 3aJaqH
pe3yabTaThl, KPUTHYECKH OIIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh TEpPEeHOCUTh 3HAaHHUA B TI03HABATEIBHYIO |
MPAKTUYECKYIO0 00JIACTH JKU3HEIEATEIHHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUA M3 PA3HBIX MPEIMETHBIX
o0OJjacTen;

- BBUIBUTaTh HOBBIC WJCH, TNpeiaraTh OpPUTHHAIBHBIC
MTOAXOIbI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONB30BaHUS B TII03HABATEIHHOM U
COLIMATIbHON MIPAKTHKE.

BeuiectB A.M. bBytinepoBa, Teopus 3IEKTPOIUTHUECKON
auccoumanuu, nepuonuueckui 3akon .M. Menpneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHUMHH, (DaKTOJIOTHUECKHUE CBEICHUS
O CBOWCTBaxX, COCTaBe, TOJY4YCHHHM H O€30MacCHOM
HCIIOJIF30BaHUH BayKHEHUIITHX HEOPraHUYECKUX i
OPraHWYEeCKHX BEIIECTB B OBITY M  IPAKTUYECKOU
JIeATCILHOCTH YSJIOBEKA,

- YMETh BBISBIIATH XapaKTEPHbIE NMPU3HAKUA U B3aUMOCBS3b
W3YUYECHHBIX IIOHATUH, NPUMEHATb COOTBETCTBYIOLIUE
MOHATHS  OPU  ONUCAHMM  CTPOCHUS U CBOWCTB
HEOPraHWYECKUX W OpPraHMYeCKUX BEIIECTB M  HUX
IIPEBPAICHU;

- BBIIBIISITE B3aUMOCBSA3b XHMHYSCKMX 3HAHHH C
MMOHATUSIMH H MPEJCTABICHUSIMU JIPYTHUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMEThb UCIOJb30BaTh HAWUMEHOBAHUS XUMHUUYECKUX
COCIMHEHUN MEXIYHApPOJHOIO COK3a TEOPETUUYECKOW U
MPUKIATHON XUMHUU U TPUBHAJIbHBIE HA3BaHUS BaXKHEHIIINX
BEIIECTB  (ITWJICH,  alETWUJIeH, TJUIEpPUH,  (PEHOII,
dbopmanibieTu, YKCyCcHasi KUCIO0Ta, TJIWIWH, YrapHbIA Ta3,
YIJIEKUCIIBIA Ta3, aMMHUaK, raiieHas W3BeCTb, HeramieHas
W3BECTh, MMUTHEBASI COJIAa M JPYTUX), COCTABISATH (POPMYIIBI
HEOPraHWYeCKHMX W OpPraHMYECKUX BEILIECTB, ypPaBHEHUS
XAMHYECKHUX peakuuii, OOBSACHATH 1504 CMBICIT,
MOATBEPKIAATh  XAPAKTEPHbIE  XMMHYECKHE  CBOWCTBA




BELIECTB  COOTBETCTBYIOIIMMH  DKCIEPUMEHTAMU U
3alMUCSMU YPAaBHEHUN XUMUUYECKUX PEaKLINii;

- yYMETb YCTaHaBIMBATh [PUHAJIEKHOCTb W3YyYECHHBIX
HEOPraHMYeCKMX W OpPraHMYecKUX  BEIIeCTB K
ONpECIICHHBIE  KllaccaM M IpylmaM  COCIWHEHUH,
XapakTepu30BaTb HX COCTAB M BaXKHEHIIME CBOMCTBA;
ONpeseNsATh BHJbl XHMHUYECKHUX CBsi3eH (KOBaJIGHTHas,
VOHHa, MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTANIMYECKUX PELIETOK BEIIECTB; KJIaCCU(PUIMPOBATH
XUMUYECKUE PEAKLIUH;

- chopMupoBaTh  TPEACTABICHHUA: O  XHUMHYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpPa, POJIU
XUMHUHM B TIO3HAHMSI SIBICHUN MPHUPOIBI, B (OPMUPOBAHUU
MBIIUIEHUST U KyJbTYpbl JINYHOCTH, €€ (PyHKIMOHAJIBbHOMN
IpaMOTHOCTH, HEOOXOAMMOM Ul peleHHs MPaKTHUYECKUX
3aJjad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOHOU CpENE;

- YMETh MPOBOJIUTH PACUETHl 110 XMMUYECKHM (opMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUUNA C MCIOJIb30BaHUEM
(U3NYECKUX BEJIIMYMH, XapaKTEpU3YIOLUIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 00bemMa (HOpMalIbHBIC
yCIOBMsI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BAThH
CHUCTCMHBIC XUMUYECKUE 3HAHUS JJIS IPUHATHUS PELICHUN B
KOHKPETHBIX JKH3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C
BELICCTBAMU U UX IPUMEHEHHUEM.




OK 02.
Hcnonp3oBath
COBPEMEHHBIC
cpeiacTBa
aHanm3a u

ITOMCKA,

WHTEPIIPETAIHS
nHpopmaruu u
WH(POPMAIIMOHHBIC
TEXHOJIOTHH
BBITIOJTHEHUS

TSt
3a1a4
npodeccrnoHaIbHON
JeSITeIbHOCTH

B obnactu LIEHHOCTHU HAy4HOTO NIO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU u

OOIIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha Jaore

KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHUE  CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHME SI3bIKOBOM M UUTATENILCKON KYJBTYPHI
KaK Cpe/ICTBa B3aMMOJCHCTBUS MEXIY JIOAbMH W TO3HAHUS
MUpA;

- OCO3HAaHHUE IIEHHOCTU HAay4HOH JesATeNbHOCTH, TOTOBHOCTb
OCYLIECTBIISATh IIPOEKTHYO " HCCJIEIOBATENBCKYIO
JeSITeIbHOCTD WHAWBUYaJIbHO U B TPYIIIIE;
Osiajnenne YHHBEPCAJIbHBIMH
N03HABATEJIbHBIMH AeiiCTBUSIMU:

B) padora ¢ undopmanueii:

Y4eOHbIMHU

- BIaACTb HaBbIKaMH MMOJIY4YCHUSA I/IH(bOpMaLII/II/I nu3
HNCTOYHHKOB Pa3HbIX THUIIOB, CAaMOCTOATCIIBHO
OCYHICCTBJIATDH ITOHUCK, aHaJIn3, CHUCTEMATU3al IO )51

UHTEepHpeTanus HHQOPMaLUU pa3lIUYHbBIX BUAOB U (HOpM
IpEJICTaBICHHUS;

- CO37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4eTOM
Ha3Ha4yeHus MH(QOpMAIMM U LENEeBON ayIuTOpPHH, BBIOMpas
ONTUMAJIbHYIO (POpMY NIPEACTABICHUS U BU3YATU3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, IESTUTUMHOCTb HH(OpMAIIUH, €€
COOTBETCTBUE  IPABOBBIM U MOpPaJIbHO-3TUYECKUM

HOpMaw;

- yMeThb I[JIAaHUPOBAaTh M  BBHINOJTHATH XUMHUYECKUUN
OKCIIEPUMEHT (NPEBpAIICHHS] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuM, MOJIYYEHUE TUICHA U U3YyUYEHUE €TI0 CBOICTB,
KAueCTBEHHbIC  pEaKIMM Ha  albJCTHU[bI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypanus O€IKOB MpU HarpeBaHUH,

LOBCTHBIC PCAaKIIHNU 6€J'IKOB; MMPpOBOAWUTL PEAKIIMU HMOHHOI'O

oOMeHa, OmpeneniarTb Cpeay  BOJHBIX  PacTBOPOB,
KaueCTBEHHbIE PeaKkluu Ha Cylbdat-, KapOoHAT- U XJIOPHJI-
AHUOHBI, Ha KaTHOH aMMOHHS, pemiarthb

AKCIIEPUMEHTANIbHBIE 3a/auyu 1o TemaMm "Mertaisl" u
"Hemerannel") B COOTBETCTBMM C NPAaBWJIAMU TEXHUKH
0e301acHOCTH

opu  oOpaleHuu ¢

nmabopaTopHbIE 000PYI0BAaHUEM; TIPEICTABIISTH PE3YIbTATHI

BCIICCTBAMH u

XUMHYECKOTO JKCTIepuMeHTa B (OopMe 3alicu ypaBHEHUHN
COOTBETCTBYIOIIUX PEaKIUid U GOPMYITUPOBATH BBHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- YMEThb AaHAJIM3UPOBATh XHUMHYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX MCTOYHHUKOB (CPEACTB MacCOBOM
uHpopMaluu, cetb IHTEpHET U Ipyrue);

- BIAJETh OCHOBHBIMH METOJaMU HAy4YHOTO ITO3HAHMS
BEIIECTB W  XHMHYCCKHX  SBJICHWUH  (HAOIIOACHUE,
HU3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE);

- YMETh TPOBOJUTH PACUETHI 10 XUMHYECKUM (opMyJiaM U
YpPaBHEHHUSM XHMHUYECKUX pEaKUUd C HCHOIb30BaHUEM
(buU3NYECKUX BEIWYMH, XapaKTePU3YIOUIUX BEIIECTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaIbHBIE




- UCIIOJIb30BATh CPCACTBA HH(bOpMElI.IHOHHLIX n

KOMMYHHKAIIMOHHBIX TEXHOJOTUI B pelieHuu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX  3a/ad C COOTIOICHHEM
TpeOOBaHMI1 3PrOHOMUKH, TEXHUKU O€30TIaCHOCTH,
TUTHCHBI, pecypcocOepekeHus, MIPaBOBBIX u
THYECKHUX HOPM, HOPM HMH(pOPMAIMOHHOMN
0€e30I1aCHOCTH;

- BIAJeTh HABBIKAMM  DPACIO3HABAaHMUA U 3AILUTHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH;

YCJ'IOBI/ISI) ra3oB, KOJHYCCTBA BCIICCTBA, HCIIOJIIB30BATh
CUCTCMHBIC XUMUYCCKUC 3HAHUA JIA ITPUHATUSA peH_IeHI/Iﬁ B
KOHKPCTHBIX  JKHU3HCHHBIX CHUTyalUsaX, CBIA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

OK 04.
D¢ dexTrBHO

B3alMOJIEHCTBOBATh U

pabortath
KOJIJICKTHBE
KOMaH1e

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIECIICHUIO;

-OBJIaJICHHE HAaBbIKaMU Y4eOHO-MCCIIE0BATEIbCKOM,
MPOEKTHOMN U COIMATIbHOMN JIEATEIbHOCTH;

OBj1aieHHe YHUBEPCAJIbHbIMIA KOMMYHUKATUBHBIMU
AefiCTBUAMU:

I') COBMECTHAS 1eATEJIbHOCTD:

- IOHUMATh U HUCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHIUBUYaJIbHOW paboThI;

- IPUHUMATH LEeIn COBMECTHON JIESATEIBHOCTH,
OpraHW30BbIBATH W KOOPJAWHUPOBATh JIEUCTBUS MO €€
JOCTH>KECHMUS: COCTABJIATHIJIAH JIEUCTBUH, pacIpeacarh
pPOJIM C yYE€TOM MHEHHH YYaCTHMKOB OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIMOJHATH paboTy B YCIOBHIX
peanbHOro, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO

- yMeTh IUIAHUPOBaTh U  BBHINOJHATh XUMHUYECKHI
AKCIIEPUMEHT (MPEBpaIECHUsI OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuu, MOJTy4YeHHEe STUIICHA U U3yUYEHUE ero

CBOMCTB, KQUECTBEHHBIC PEAKIIUU Ha aJbJACTHU/IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKOB IPU HarpeBaHHH,
[[BETHBIE PEaKIMK OENKOB; MPOBOAUTH PEaKIMH HOHHOTO
oOMeHa, oOmpeneNnsTh Cpeay  BOJHBIX  PacTBOPOB,
KaueCTBEHHBIC PEaKIMu Ha Cylb(dar-, KapOoHAT- U XJIOPHI-
AQHUOHBI, Ha KaTHOH aMMOHWUS, pemaThb
AKCIIEpPUMEHTAJIbHBIE 3a/1a4H 110 TeMaM "Metauibl" u
"Hemetamnsl'") B COOTBETCTBHMH C TpaBUJIAMU TEXHUKH
0e30macHOCTH TIpU  OOpalIeHHH C  BEIIeCTBAMU |
nabopaTtopHble 000pyA0BaHUEM; MIPEACTABIATH PE3YIbTAThI
XUMUYECKOTO  3KCIEpPUMEHTA B (Qopme  3amucu
ypaBHEHHI COOTBETCTBYIOIIUX PeaKUui U (HOpMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YIbTAaTOB




B3aUMOJICUCTBUS;

- OCYULIECTBIISITh IO3UTUBHOE CTpAaTEernyecKoe
MOBEJICHNE B PA3JIMYHBIX CUTYALMSIX, MPOSBIATH TBOPUECTBO
¥ BOOOpaKeHUE, ObITh MHUITUATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMHA peryJIiTUBHBIMH
AefCTBUAMU:

1) IPUHATHE ce0s1 M APYTUX JIIei:

- IpPUHHAMATh MOTHBBI M apPryMEHThl JPYTUX JIIOJEH MpH
aHaJIU3€ Pe3yIbTaTOB JIEATEILHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO APYTHX JIIOACH HA OLIHOKY;
- pa3BUBATh CIIOCOOHOCThH MOHUMATh MUP C MO3UIIMH JIPYTOTO
YEJIOBEKa;

OK 07.
ConeiicTBOBaTHL
COXpaHEHUIO
OKpY’KaroIllel Cpenpl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUHU KIIuMarTa,
TIPUHITUTIBI
OCpEKITUBOTO
MIPOU3BOJICTBA,

3¢ hekTHBHO
ercTBOBAThH B
YpE3BbIYAHBIX
CUTYaIUsIX

B o6s1acTH 3K010IrM4Y€CKOr0 BOCIMTAHHUSA:

- cOpPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, TIOHUMaHHE
BIMSHUS ~ COLMAIBHO-DKOHOMHMYECKHX  IPOLECCOB  Ha
COCTOSHUE TIPUPOAHOM M COLMAJIBHOM Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MpobieMm;

- IUTAHWPOBAHME U OCYIIECTBIEHUE AEHCTBUI B OKPYIKAIOLIEN
Cpele Ha OCHOBE 3HAHMUA LeJed YCTOMYMBOIO pPa3BUTHS
YeJI0BEeYeCTBa; aKTUBHOE HENPUATHE ACHCTBUN, MPUHOCSIINX
BpEJl OKPYXAIOIIEH Cpee;

- YMEHHUE MIPOrHO3UPOBATh HEOIArONPHUITHBIE 3KOJIOTHUECKUE
HOCIEACTBHS MPEANPUHUMAEMBIX NEHCTBUM, NPENOTBpallaTh
uX;

- pacLIUpEeHUE OIbITA ACATEIBHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOH
COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPaA, POIIU
XUMHUH B TO3HAHUU SIBICHUHM NPUpOAbl, B GOPMUPOBAHUU
MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
rPaMOTHOCTH, HEOOXOAMMOMN AJIs PEIIeHUs] MPaKTHIECKHX
3alad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOMN CPEJIE;

- yMETh coOroaaTh npaBuia 9KOJIOTUYECKU
1IeJIeCOO0pa3HOTO TMOBEACHHUS B OBITY W TPYJOBOH
NESTEIbHOCTH B IIENIIX COXPAaHEHHs] CBOETro 3J0POBbSI U
OKpYy Xalollel MpUPOTHON Cpelbl; YUUTHIBATH OMACHOCTh
BO3JICHCTBUS HA KUBBIE OPraHU3MBI  OMpPEACTIEHHBIX
BEIIECTB, TIOHMMAasi CMBICT TIOKa3aTeNds MpeaebHON
JIOITyCTUMOW KOHUEHTPALUHU

10




- OBJIaACHUC HaBbIKaMU y‘le6HO-HCCHCHOB&TCHLCKOﬁ,
HpOGKTHOfI 1 COLMAJIbHOM ACATCIIBHOCTH,

11



1.4. KoanuyecTBO 4aCcOB HA OCBOCHHE MPOrPaMMbl YUeOHOM TUCHUIIINHBI
O6bem 00pazoBaTeNIbHON MPOrpaMMbI_72 Yaca, B TOM YHCJIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM 4HCIE€ Ha MPaKTUYECKHE,
nabopaTopHbIe 3aHATHSA U KOHTPOJIbHBIE paboThl_34 yaca;

- Ha IIPOMEKYTOUHYIO ATTECTALMIO_2 Yaca.
2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUILJINHBI

2.1. O0beM AUCHMILNIMHBI U BHABI y4eOHOH PadoThI

Buabl yueOHoi padoThI O0bem B
yacax
O0bem 00pa3oBaTebHOM MPOrPAMMBbI JUCHUILTHHBI 72
B T.Y.:

OcHoBHOeE coaepkaHue 64

B T.U..
TEOPETUYECKOE 00yUEHHE 32
IIPAKTUYECKUE 3aHATUSA 16
7ab0paTOpHBIC 3aHATHS 10
KOHTPOJIbHbIE pabOThI 6
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME 6

B T.4.:
TEOpEeTUYECKOe 00yUeHHE 4
NPaKTUYECKUE 3aHATUS 2
IIpomesxxkyTouHas arrectanus: 1M depeHIMPOBAHHBIN 3a4eT 2

12



2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HanmenoBanue pa3jieiioB U TeM Homep Coaep:xanue yueOHOro Matepuana (0OCHOBHOE H O0bem Koabl kommnerenuui,
y4eOHOro npogeccnoHaAIbHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE U 4yacos ¢opmupoBanuio
3aHATHSA NMPAKTHYeCKUe 3aHATHUS, IPUKJIATHONH MOY/Ib (IPH KOTOPBIX CIIOCOOCTBYET

HAJIMYMH) 3JIeMEHT NMPOTrPaMMBblI
1 2 3 4 5
OcCHOBHOe co/Iep:KaHue

Cemectp Ne 1 34
Pa3zgea 1. OcHOBBI cTPOEHMS BellleCTBA 6
Tema 1.1. CtpoeHue  aTtomMoB Cojeprkanue yueOHOro MaTepuasa 4
XUMUYECKUX 3JIEMEHTOB M MpPHUPOJA 1 CoBpemeHHasi MoJieJib cTPpoeHUsi aToMa. CUMBOJIIMYECKUN S3BIK 2
XUMHYECKOU CBSI3U XUMHAH. XHUMHAYECKUH JIIEMEHT. OJIEKTPOHHAs KOH(UTyparus

atoma. Krnaccudwukainus XWMHUECKHX DJIEMEHTOB (s-, p-, d-
AJIEMEHTHI). BaJleHTHBIC 2IIeKTPOHBI. BaleHTHOCT. DIIeKTpOHHAS
MPUPOJIa XUMUYECKON CBS3H. DIEKTPOOTPUIATENLHOCTh. BB
XAMHYECKON CBsI3W (KOBAJICHTHAsl, HWOHHAS, METAJUTHYECKas,
BOJIOPOJIHAS) M CITIOCOOBI €€ 00pa30BaHUs

2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuil  Ha 2
UCTIONIb30BaHWE  XMMHUYECKOM  CHMBOJHMKH W Ha3BaHWH
COCIMHEHUH TI0 HOMEHKJIAType MEXKIyHApOJIHOTO  CO3a
TEOPETUYECKON M MPHUKIAJIHON XUMHUH U TPUBUATHHBIX HA3BAHHMA
JUISL  COCTAaBJIGHHUA  XUMHYECKMX  (GOpMysl  JIBYXaTOMHBIX
COCUHEHMH (OKCUAOB, CYIb(UIOB, THAPUIOB U T.II.) H JPYTHX
HEOPTaHMYECKUX COSAMHCHUN OT/ICITBHBIX KJIACCOB.
[IpakTueckne 3aJaHus Ha YCTAHOBJIICHHE CBS3H  MEXKIY
CTPOCHHEM aTOMOB XUMHYECKHX JJIEMEHTOB H

NEePUOANYECKUM U3MEHEHHEM CBOMCTB XUMUYECKHX 3JIEMEHTOB U
WX COCJMHEHUI B COOTBETCTBUHU € MOJIokeHUEM [leproanyeckoit

OK 01,
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CHUCTCMBI.

Tema 1.2. Ilepuoanueckuii 3aKoH U
tabauna J[.1. Mennaeneena

Conepxanue yueOHOrO MaTepuaia

[\®]

IpakTnueckoe 3anaTe Ne2. Ilepuoaudeckas cucrema
xuMuueckux anemMeHToB .M. Menaeneesa. ®U3nyecKkuii CMbICI
[Tepuonnueckoro 3akona [[.M. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX HUMH
MIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUM C IOJIOKEHUEM
XUMHYECKOro  3jieMeHTa B Ilepuogumueckoil  cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadeHue [lepuoamueckoro
3akoHa J[.MI. Menneneea. Ilpornossr J.M. MeHnaeneena.
OTKphITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PelleHne npakTuko-
OPUEHTHPOBAHHBIX TEOPETHUECKUX 33JaHUI HA XapaKTEepU3alUI0
XUMHUYECKHUX JJIEMEHTOB «MeTamnueckue / HeMeTalTHYecKHe
CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUHU C MX JJIEKTPOHHBIM CTPOEHUEM U TOJIOKEHUEM B
MEPUOJNYECKON  CUCTeME  XUMHYeCKux anemeHroB .M.
Mennaeneenay»

OK 01
OK 02

Pa3nen 2. XuMnueckue peakunu

10

Tema 2.1. Tumnel XUMHYECKHUX
peakuuii

Coneprkanue yueOHOro MaTepuaa

Knaccupukanusi 1 THIBI XUMHYECKHX PeakUHil ¢ yyacTHeM
HeOpraHu4yeckux BemecTB. CoCTaBICHUE YPaBHEHMH peakuuil
COEJIMHEHUS], Pa3JI0XKEeHUs, 3aMelleHusl, OOMEHa, B T.4. peaKIMi
TOPEHMSI, OKUCIIEHHSI- BOCCTAHOBJICHMSI.

VYpaBHEHUsI OKUCIIEHUA-BOCCTAHOBIEHUS. CTENEHb OKHCICHMS.
Oxucnurens U BoccTaHOBUTENb. COCTaBlIeHHE U YpaBHUBAaHUE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxuui METOAOM
AJIEKTpOHHOTO  OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknuMM B OPUPOAE, MPOM3BOJICTBEHHBIX Ipoleccax u
JKU3HEJESTEIbHOCTH OpraHU3MOB

OK 01

14




IpakTnyeckoe 3ansitue Ne3. KonumyecTBEHHbIE OTHOUIECHHUS B
xuMuU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI
M0 YpaBHEHMSIM XUMHUYECKUX peakiuil. Moib Kak eauHuIa
KOJIMuYecTBa BemecTBa. MomsipHass Macca. 3aKOHBl COXpaHEHHUs
Macchbl U dHepruu. 3aKkoH ABoraapo. MoJspHbIii 00beM Tra3oB.
OTtHOcuTENbHAs IUIOTHOCTh Ta3oB. PacueTsl 10 ypaBHEHUSM
XUMHUYECKUX PEaKIUil C UCHOJIb30BAaHUEM MAcCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 DIIEKTPOJIUTHYECKAS
JUCCOLMAIUS M HOHHBIA 00MEH

Copepxanue yueOHOro Marepualia

=)

Teopus 3JIEKTPOJTUTHYECKOM AUCCOLHALMH. Nonsl.
DNEKTPOJMUThI, HEAIEKTPOJuThl. Peakunm HOHHOro oOMEHa.
CocraBiieHne peakuil HOHHOTO 0OOMEHa ITyTEM COCTaBJICHUS HUX
NOJHBIX M COKPALEHHbIX MOHHBIX YypaBHeHHH. KuciaorHo-
OCHOBHbIE peakluu. 3aJaHusl Ha COCTAaBJIEHUE NOHHBIX pEeaKIMM

JlaGopatopnoe 3ansaTHe Nel. JlaGoparopnas paborta “Tumbl
XUMHUUYecKHX peakuuii”. VccrnenoBanue THMOB (IO COCTaBy H
KOJINYECTBY MCXOJHBIX U 00pa3yroIUXCsl BEIIECTB) U MPU3HAKOB
xumuueckux peaxiuil. [IpoBeneHne peakiuii HOHHOTO oOMeHa,
ONpECIIEHNE Cpelbl  BOAHBIX  pacTBOPOB. 3aJaHus Ha
COCTABJICHUE NOHHBIX PEaKIUI

KonTtpoabsnas padora Ne 1. CtpoeHue BellecTBa U XMMHUECKHE
peakuuu

OK 01
OK 04

Pasnen 3. CTpoeHue u CBOIICTBA HEOPraHMYECKHUX BELIECTB

16

Tema 3.1. Knaccudukanus,
HOMEHKJIaTypa 51 CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

CopepxaHue yaeOHOTO MaTepualia

IIpeamer  Heopranmveckoit  xumuu. Kiaaccudukanms
HeOpraHm4veckux BemiecTB. [IpocThie W CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMOCBA3b HEOPraHUYECKUX BEIIECTB.
ArperaTHble COCTOsIHUSI  BemiectBa. Kpucramnumyeckue o

OK 01
OK 02

15




amMop¢Hble  BellecTBAa. THUMBl KPUCTAIUYECKHX  PEIIETOK

(aTomHas, MOJIEKYJIIpHAas, HMOHHa, MeTaJJIn4YecKas).
3aBucUMOCTh  (U3MYECKUX CBOMCTB BeIleCTBA OT THIIA
KPUCTAIJIMYECKOM ~ PELIETKU.  3aBUCHUMOCTb  XUMHUYECKOU

aKTUBHOCTH BEUIECTB OT BHJA XUMHUYECKOM CBSA3M U THIIA
KpUCTATNYECKOH pemeTku. [IpuunHbl MHOT000pasus BEIIeCTB

10

IpakTnyeckoe 3ansaTue Ne 4. Homenkiarypa HeopraHu4ecKux
BELIECTB: HA3BaHME BEIIECTBA MHCXOJ M3 HUX XUMHUYECKOU
(GbopMyIIbl WM COCTaBJICHHE XUMHUYECKOW (POPMYJIBI HCXOIA W3
Ha3BaHMs BewiecTBa 1o MexayHapogHo (MIOITAK) win
TPUBHUAIILHOM HOMEHKJIATYpE.

Pemenne  mpakTUYeCKMX — 3aJaHWM MO  KJIacCU(UKAIWH,
HOMEHKJIAType W XHUMHUYECKUM (opMyiaM HEOpPraHWYeCcKUuX
BELIECTB PA3IMYHbIX KJIacCOB (yrapHbIM ra3, yrJEeKUCIHbIM ras,
aMMHaK, TallleHas U3BECTh, HETAIICHAs] U3BECTh, TUTHEBAS COMA U
JIpyrux): Ha3plBaTb U COCTaBIATH (OPMYJIBI XUMHUYECKUX
BEILIECTB, ONPENEIATh NPUHAJIEKHOCTD K KJIaccy.

HcTouynukn XuMmMudeckol HHpopManuu (CpeiacTB MaccOBOU
uHpopMmanuu, cetb MuTepHeT u npyrue). [lorck nHpopmaiuu no
Ha3BaHUIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyJIam

Tema 3.2. ®uszuko- XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTB

CopepxaHnue yueOHOTro MaTepualia

=]

11

Meramabl. OOmue ¢Qusndeckne W XUMHYECKHE CBOWMCTBA
uetauioB. CrmocoObl  TONy4YeHHs. 3HAYCHHWE METaUIOB U
HCMCTAJUIOB B IMPUPOAC U KUBHCACATCIILBHOCTU YCIOBCKA U
opranu3MoB. Kopposuss MeTayuioB: BHIBI KOPPO3HH, CIIOCOOBI
3aIIWUTHI MCTAJJIOB OT KOPPO3HHU

\9)

12

Hemerannpl. OOmme ¢usnueckne M XHUMHUYECKHE CBOMCTBa
HeMmeTauoB. Tunuuneie cBoiicTBa HemeTaioB [V— VII rpymnm.
Knaccupukanuss u HOMEHKJIATypa COCIMHEHMH HEMETaJlIOB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B MPUPOJIE

OK 01
OK 02

16




13

XuMHn4yeckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYeCKHUX
BellecTB (OKCHIOB, THAPOKCHIIOB, KHUCIOT, COJIeM u Ap.).
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB,
BOOOPOIHBIX CO€I[I/IH€HHI7[, BBICHIUX OKCHUIOB U THAPOKCHUIOB

14

IpakTnyeckoe 3ansaTue Ne 5. CocraBiieHHE YpaBHEHH
XUMUYECKUX PpEAKIUl ¢ Yy4YyacTUEM TPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METALUIOB M HEMETAIJIOB; OKCHJIOB
METAJIJIOB, HEMETAILJIOB u aM(OTEpHBIX  DJIEMCHTOB;
HEOPraHWYeCKHX  KHUCJIOT, OCHOBaHMHK W  aMpOTEPHBIX
TUIPOKCHUJIOB; HEOPraHUYECKUX COJIeH, XapaKTEepPU3YIOLIUX HUX
CBOICTBA. Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHU Ha CBOWCTBA, COCTaB, IOJYy4YEHUE M
0e30macHOEe  WCIOJB30BAaHUE  BAXKHEUIIUX  HEOPTaHHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JIEITETbHOCTH YeJIOBEKa

Tema 3.3. Nnentudukanys
HEOPraHUYECKHUX BEIIECTB

Copep:xanue yueOHOT0 MaTepHana

15

JlabopaTtopnoe 3ansitue  Ne2.  JlaGoparopnas  pabota
«nenTudukanys HEOPraHN4eCKUX BEIIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 110 XUMHUYCCKUM CBOMCTBaM
METaJIOB M HEMETAJUIOB, IO pACIIO3HABAaHHIO M IOJTYYEHUS
COEIMHEHUI METAJNIOB U HEMETAIJIOB.

Wnentndukanys HEOPraHMYECKUX BEIIECTB C HMCHOJIb30BAaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauectBeHnble peakumu Ha cynbdar-, kKapOOHAT- U
XJOpUA-aHMOHBbI, HA KATUOH aMMOHUS

16

KountpoabHas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BELIECTB

Pa3znea 4. CTpoeHue U CBOICTBA OPraHM4YeCKMX BelleCTB

24

Tema 4.1. Kimaccuduxanms, ctpoeHue
Y HOMEHKJIaTypa

Conepxanue yueOHOr0 MaTepuaia

E N

17

IlonBneHnne u pa3sBuTHC opra}mquKoifl XUMHUH KaK HaYKH.

OK 01

17




OpraHN4Y€CKUX BEIICCTB

[Ipenmer  opranuyeckol  xumuu. MecTo U 3HAUYCHHUE
OpraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KaK IOPAIOK COEIMHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIeHTHOCTU. OCHOBHBIE

MOJIOKEHUSI TEOPUU XUMHUYECKOIO CTPOEHHUS OpraHu4YEeCKUX
coenquHeHuit A.M. BytnepoBa. YriepoHblii

CKEJIET OpPraHUYEeCKON MOJEKYJIbI. 3aBUCUMOCTb CBOMCTB
BELIECTB OT XUMUYECKOTO CTPOEHUS MOJIEKYII.

N3omepus u uzomepsl. [loHstre o (GyHKIMOHATBHOW TpyIIIE.
Panukai. [IpuHIHATIBL KJaccuukanuu OpraHU4YEeCKUX
COCTMHEHUN.

MexyHapoiHas HOMEHKIATypa W HPHUHLMUIIBI HOMEHKJIATYpPhbl
opranuueckux coenuHeHuil. Ilonstue 00 a3zoTcoaepkamux
COEIMHEHMSX, OMOJIOTUYECKN aKTUBHBIX BellecTBax (yrieBojax,
KHUpax, Oenkax M [p.), BBICOKOMOJEKYJSIPHBIX COEIMHEHUSIX
(MOHOMeEp, NOJIUMEpP, CTPYKTYPHOE 3BEHO)

Cemectp Ne I1

38

18

IIpakTnyeckoe 3ansitue Ne 6. HomeHnknarypa opraHudeckux
COCIUHEHUIN  OTHEIbHBIX KJIACCOB (HachlILIEHHBIE,
HEHACBIIICHHBIE W apOMaTUYECKUE YTJIEBOAOPOMBI, CIHUPTHI,
(beHobI, albIeru/bl, KETOHbI, KAPOOHOBBIE KMCIOTHI U JIp.)

CocTraBiieHHE TOJHBIX M COKpAUIEHHBIX CTPYKTYPHBIX (OpMYyJ
OpraHMYECKHX BEIIECTB OTAEIbHBIX KIACCOB, MCIONb3Ys HX
Ha3BaHUs IO CHUCTEMAaTUYECKONW M TPUBUAIBHOM HOMEHKJIATYpPE
(aTHIIEH, aleTUsIeH, TIIMLEPUH, GeHoll, popMabIeru, yKCycHas
KACIOTa,  mmuuH).  Pacdersr  mpocreifmein  Ghopmyiisl
OpPraHUYeCcKOM MOJIEKYJIbl, UCXOJIs U3 3JIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CpoiicTBa OpraHMYECKUX
COE€IMHEHUN

Conepxanue yueOHOrO MaTepuaia

10

19

OU3UKO-XUYNYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUU
OTJCNBHBIX  KJaccoB  (0coOeHHOCTM  Kiaccupukanum u

18




HOMEHKJIaTypbl BHYTpPHU KJacca; TOMOJIOIMYECKHH psii 1 olas
dopmyna; wu3oMepus; (HUIUUECKHE CBOMCTBA; XUMHUYECKHUE
CBOMCTBA; CIIOCOOBI TTOJTYyYCHHS ):

— npeAebHbIe YIJIeBOAOPOAbI (AJKaHBl W IIUKIOAJIKAHBI).
I'opeHue meraHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIlia B
IIPOMBILIECHHOCTH u OBITY. CaoiicTBa IIPUPOHBIX
YIJIE€BOJOPOAOB, HAaXOXIEHHE B MPUPOJE U IPHUMEHEHHE
AJIKAHOB;

20

— HempejeJbHble (JIKEHbl, aJKWHBI W aJKaJueHbl) M
apoMaTHUecKue yrijieBoaopoasbl. ['opeHue aneruieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUISl CBApKHU U
PE3KH METAJJIOB

21

— KHCJ0poJcoep:Kkaliue coeAuHeHus: (CUpPThl U (PEHOINbI,
KapOOHOBBIC KUCIOTHI W 3(DHPHI, aNbIACTUIBI U KETOHBI, JKHUPBI,
yrineBoabl).  [lpakTudeckoe  MpUMEHEHHE  ATHIICHTIIUKOJS,
[IMLIEPUHA, ¢benomna. [Ipumenenue dbopManbaeruia,
aneTanbAerna, YKCyCHOM KHCIOThl. Mplla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIIOT. Moroline CBOWCTBA MbLa

22

— a3oTcojeprkaliue coeauHeHHsi (aMUHBI U aAMUHOKHCIIOTHI,
Oenkun). BbicokoMosIeKyJISIDHBIE COeMHEHUs] (CUHTETUYECKHE
1 OMOJIOTUYECKH-aKTUBHBIE). MOHOMED, MOTUMEDP, CTPYKTYPHOE
3BeHO. [lommmepu3zanus 3THIIeHa KaKk OCHOBHOE HAIIPaBJICHUE €TI0
HCITOJIb30BaHUS.

'enernueckas  CBA3b  MEXAYy  KlaccaMHd  OpPraHUYECKUX
COeIMHEHUN

23

IIpakTnyeckoe 3ansitue Ne 7. CBoiicTBa OpPraHUYECKUX
COCTMHEHUI OT/IENbHBIX KJIaCCOB (TpuBHaNbHAS u
MEXAyHapoAHAas  HOMEHKJIAaTypa, XHMHUYECKHE  CBOMCTBA,
CHOCOOBI TOMYyYeHHs): MpeaeibHble (aKaHbl U ITUKIIOATKAHBI),
HenpenenbHble  (aJKeHbl, QJKMHBl W QIKaJHEHbl) W

OK 01
OK 02
OK 04
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apoOMaTUYECKUE YIJIeBOJOPO/bl, CIUPTHI U (DEHOJIbI, KAPOOHOBBIE
KACIOTHL ¥ 2(UpBI, ampAeTUAbBl M KETOHBI, AaMHUHBI U
aMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPDHBIE COCIMHEHUS. 3alaHus Ha
COCTABJICHUE YPAaBHEHUN XMMHUYECKUX pEaKIUil € YydacTHEM
OpPraHMYECKHX BEIIECTB HA OCHOBAHUU MX COCTaBA U CTPOCHUS

24

JlabopaTopnoe 3ansaTue Ne 3. JlaGopatopHas pabota
“IIpeBpalieHus OpraHu4eCKUX BEIIECTB IPU HArPEBAHUM .
ITomyuenue sTHUIEHA U U3y4YEHUE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJl M XMMHMYECKHUX MpEeBpalleHHil Ha TNpuUMepe JTaHa,
STUJICHA, ALIETUJIEHA U JP.

Tema 4.3, Nnentuduxanuys
OpraHUYECKUX BEIIECTB, UX 3HAUCHUE
W TpUMEHEHHE B OBITOBOH U
MIPOU3BOJICTBEHHOMN JeATENLHOCTH
yeJjioBeKa

Copepxanue yueOHOro Marepualia

25

buoopranuyeckue COeIUHEHUS. [Ipumenenue u
Owonornueckass poyib  yraeBoAoB. OKHCIEHHE  YTJIEBOJIOB
WUCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTH MPUMEHEHUS
aMUHOKHCITOT. [IpeBpamieHuss O€TKOB THINHM B OpraHU3ME.
buonornueckue pynkimu 6enkoB. buonornyeckue QyHKIHH
KHUpoB. Ponb opraHuueckod XUMUM B pPELICHUH MpoOseM
MMHIIEBOI 0€301TaCHOCTH

26

Posb  opranmyeckoidi XMMHMM B pEIIEHUH  MpoOseM
HHEPreTHYecKoil  0e30macHOCTH, B  Pa3BUTUU  MEAULUHBI,
CO3JJaHUM HOBBIX MAaTE€pHaJIOB, HOBBIX HMCTOYHHUKOB JHEPIHH
(anmpTEepHAaTUBHBIE UICTOYHUKH 3HEPruM). OnacHOCTh BO3AEHCTBUS
Ha OKUBBIC OPraHHU3MBl OPraHWYECKUX BEIIECTB OTHEJIBHBIX
KJ1accoB (YIJIEBOJOPOJIbI, CIUPTHI, (HEHOIBI, XJIOPOPTaHUYECKUE
IIPOM3BOJIHBIE, ATIBAETH/IBI U JIP.), CMBICI [TOKa3aTels NpeaeIbHO
JIOITYCTUMOW KOHUEHTPALUHU

27

JladopaTtopnoe 3ausitue Ne 4. JlaGoparopHas pabora:
“Unentudukanuss OpPraHAYECKUX COCIUHEHUH  OTJENBbHBIX
KJIaCCOB” Wnentndukanus OPraHNYeCKHUX COCTUHEHUN

OK 01
OK 02
OK 04
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OTIIENbHBIX KJAaccoB (Ha TpUMepe allbJerujoB, Kpaxmalia,
YKCYCHOW KHCIOTHI, O€JIKOB W T.I.) C HCIHOJIb30BAaHUEM UX
(U3UKO-XMMHYECKUX CBOMCTB M XapaKTePHBIX KaueCTBEHHBIX
peakuuii. Jlenatypamusi Oenka mpu HarpeBaHud. l[BeTHBIC
peakuuu OenkoB. Bo3HMKHOBEHHE aHAIMTUYECKOTO CHTHAlA C
TOYKH 3pCHHA XHMHUUCCKHUX TMPOHCCCOB IIpU IMPOTCKAHUUN
KAueCTBEHHOW peaklUH, TO3BOJISIONIeH HASHTU(UIUPOBATH
MPEAJIOKEHHBIE OPraHUYECKHUE BEIIECTBA

28

KonTpoasnas padora Ne 3. CtpykTypa u CBOMCTBa
OpraHUYECKHUX BEIECTB

Pa3znen 5. KuneTtnueckue n TEPMOAUHAMHUYECCKHUE

3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKHUX peammi/i

CKOpOCTh XMMUYECKUX PEAKITUN

Cojeprkanue yueOHOro MaTepuasa

XUMHUYECKOE paBHOBECHE 29

CkopocTs peakumu, ee 3aBHCHMOCTH OT Pa3jIMYHbIX
(axkTOpoOB: TNPUPOIBI pEArMPYIONIMX BEIIECTB, KOHLEHTPALMH
pearupyolux BeIIeCTB, TEMIIEPATYPBI U IJIOLAAU PEAaKLIMOHHON
noBepxHocTU. TersoBbie 3PPEKTh XUMHUUECKUX peakInid. JK30-
U DHAOTEPMUYECKHE, PEAKLIUH.

OO6patumocTh peaknuii. XHMHYECKOE paBHOBECHE H  €T0
CMEIIEHHE TT0]T ACHCTBUEM PA3IMUHBIX (PaKTOPOB (KOHLIEHTPALIHS
peareHToB WJIM MPOAYKTOB PEAKIUH, JaBJIEHUE, TemIepaTypa)
JUISL CO3/1aHMs ONTUMAJbHBIX YCIOBUN NPOTEKAHUS XUMUYECKUX
nponeccoB. [Ipunnun Jle [latense

30

IIpakTnyeckoe 3ansitme Ne 8. PemeHune  npakTHKO-
OpUEHTUPOBAHHBIX 33/JIaHUN Ha aHANU3 (PAKTOPOB, BIMSIOMIUX Ha
W3MEHEHUE CKOPOCTH XHMHUYECKOW PEAKIMHU, B T.4. C IMO3ULUN
HKOJIOTMYECKHU IEI€CO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JNEATETbHOCTH B LENSAX COXPAHEHUST CBOETO 3/I0POBbS U
OKPYXaIoIIeH TPUPOIHOU CPEIbI.

PelieHre mpakTUKO-OPHEHTHUPOBAHHBIX 3aJaHUN HAa MPUMEHEHHE

OK 01
OK 02
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npunnuna Jle-lllarenbe a9  HAXOXJEHUS  HAIpaBJICHUS
CMEUICHUSI PABHOBECHS XUMHUYECKOM peakuuu W aHalu3
(haKTOPOB, BIMSAIONIMX HA CMENICHHE XUMUUYECKOT0 PABHOBECHS

Pa3zgean 6. PacTtBopnl

Tema 6.1. Ilonarue o pacTBopax

Conepxanue yueOHOrO MaTepuaa

[\®]

31

PacTBopenue kak (pU3NKO-XMMUYeCKU#l npouecc. PacTBopsl.
Crioco6rbl puUroToBieHUs: pacTBopoB. PacTBopumocTs. MaccoBas
JIOJIsI pacTBOpeHHOro BeniecTBa. CMbICH MOKa3aTensl MpeaesbHO
JIOITyCTUMOW KOHLIEHTPAIMM U €ro HCIOJIb30BAHUE B OIIEHKE
HKOJIOTMUYECKOI 0€30MacHOCTH.

[TpaBuna sKOJOTHUYECKH 11€TECO00PA3HOTO TIOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 310POBbs U
OKPYXaIOIIeH MNPUPOJHON Cpedbl; OMACHOCTh BO3JCUCTBUA HA
JKUBBIE OPraHU3MBbl OIIPEACIICHHBIX BELIECTB.

Pemienne mpakTHUKO-OpHUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN HA
pacTBOPBI, HCIIOJNB3yeMble B OBITOBOM U MPOU3BOJCTBEHHOM
JIESITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. UcciaemoBaHue CBOICTB

pacTBOpOB

CopepxaHue yueOHOTO MaTepualia

32

JlabopaTtopnoe 3ansaTme Ne 5. JlaGopatopHas pabota
«[IpuroroBiieHue pacTBOPOBY.

[IpurotoBnenne  pacTBOpOB  3afJaHHOM  (MaccoBoil, %)
KOHIIEHTPALUH (C MPaKTHUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMHU) U
OIIpeJIeNICHNE CPEIbl BOAHBIX PaCTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJIePKAHUE (COAepKAHHE MPUKJIATHOTO MOIYJIs)

Pazgen 7. Xumusi B ObITY M IPOM3BOJCTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa

Xumus B OBITY U
MPOU3BOACTBEHHOM

JACATCIIBHOCTH

CopepxaHue yaeOHOTO MaTepualia

33

Hogeiilue 1OCTHKEHUS XHMHYECKOH HAYKHM UM XHUMHMYECKOM

OK 01
OK 02
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YCJI0BEKa

TeXHOJIOruH. Ponb XumuM B o0ecrnedeHus 3KOJIOIMYECKOH,
HHEPreTUYECKO W  MUIIeBOH  0Oe30MacHOCTH,  Pa3BUTUHU
MEIHLIVHBIL.

34

IIpaBwia nmoucka U aHaJIU3a XUMHUYeCKoil MHpopMauuu M3
Pa3jIMYHBIX HCTOYHHUKOB (HaydyHas U  y4yeOHO-HAay4Has
JTUTEepaTypa, cpeAcTBa MaccoBoil mHpopmanmu, ceth MHTEpHET).
[IpumeHeHne XUMHUYECKHX BEIIECTB W TEXHOJIOTMH C y4eToM
Oyayuiei nmpodeccHoHATBHON IeITeIbHOCTH.

35

IpakTnyeckoe 3ansitue Ne 9. Ilouck W aHamu3 KEHCOB O
MNPUMCHCHUN XHUMHUYCCKUX BCIICCTB U TEXHOJOTHI ¢ Y4eTOM
Oyay1uei npodeccuoHanbHOM AesTeIbHOCTH.

3amura: [IpencraBienue pe3ynbTaToOB pelIeHUs] KeWcoB B (popme
MUHH-JIOKJIa/1a C NIpe3eHTalueH

OK 04
OK 07

JAudpepeHiupoBaHHbIN 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe6oBaHus1 K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanmzamuss mporpaMMbl  yueOHOW TUCHUIUIMHBI TpeOyeT Haaudus
y4eOHOro KaOMHEeTa XUMMUU U /W Y4eOHOU XMMUYECKOM J1abopaTopHH.
O6opynoBanue yueOHOT0o KaOUHETA:
- T0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUYaIOIINXCS;

pabouee MecTo MpernoaaBaTes;

- y4eOHO-METOANYECKUN KOMIUIEKC MO AUCIUILINHE;

- HabopbI IapOCTEPKHEBBIX Mozenei MOJIEKYI, MOJEJH
KPUCTAINTIMYECKUX PEIIETOK, KOJUICKIIMM TPOCTBHIX M CJIOKHBIX BEIIECTB W/WIHU
KOJUICKIIMM TIOJIMMEPOB, KOJJICKIIMM TOPHBIX MOpPOJ W MHUHEpaioB, TaOnuIa
MenneneeBa, yueOHble GUIbMBI, IU(PPOBBIE 00PA30BATEIBHBIC PECYPCHI.

Texaudeckue cpecTBa 0OyUeHUS:

- NEpPCOHAIbHBI KOMIIBIOTEp C JMIEH3MOHHBIM IPOrPAMMHBIM
oOecrIeueHNEM;

- TPOEKTOP C IKPAHOM;

- TIPUHTEP.

O6opynoBanue  71abOpaTOpuUU:  MEH3YpPKH,  THIETKU-KaNeIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHbIE U MOKPOBHBIE CTEKJA, MIAHIIECTHI
JUIS KamneJNbHBIX peakiui, (uibTpoBalibHasi Oymara, MPOMBIBAJIKH, CTCKJISIHHbBIC
npoOUpKHU, PE3UHOBBIE TMPOOKH, HAOOP PEAKTHBOB, CTEKJSHHBIC TMaJOUKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHbIC MWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbubie muauHApudeckue(50-100 mut), crynku ¢ mectukom, (apdoposbie
Yaliky, MHHIETH, (GUIBTPHl OyMakHble, BaTa, Mapis, YacOBbIE CTEKJIA,
AIIEKTPOIUIUTKHY, TA0OPATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIHYKH, TPUOOD
JUTSI TIOJTyY€HUS Ta30B (MM MPOOMpPKA C Ta300TBOAHON TPYOKOI), AepKATENH IS
POOUPOK, CKIISTHKH JIJISI XPAHCHUS PEaKTHUBOB, Pa3/IaTOYHbBIE JTOTKH, XUMHUECKHE
CTaKaHbl, IINATENIU, TUTEIbHbIC IIUIIIbI, MEPHbIC MPOOUPKU, MEpPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWYECKHE KOJIObI 11 THUTPOBAHUS, WHIAUKATOPHBIE
MoJIOCKK juisi  ompenenenuss pH w  crangapTHas WHAMKATOpHAs IIIKala,
YHUBEPCAIbHBIA  WHIUKATOP, THUIETKH, OlOpeTku, 1abopaTOpHBIM  BECHI,
CYIIWJIBHBIN mIKad U Jp.
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4. ”THOOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBbIE MeYaTHbIE U (UJIM) 3JIEKTPOHHbIE U3TAHUSA:

O-1. Pymsuruc, I'. E. Xumus: 06a3oBblii ypoBeHb: yueOHuk / I'. E.
Pymsutuc, ®©. I'. ®enpaman. — Mocksa: [Ipocsemenue, 2024. — 336 ¢. — ISBN
978-5-09-111351-8. — TekcT: 3neKTpoHHbIH // JlaHb: 2JIEKTPOHHO-OUOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/408677 (mata oOpaiienus:
20.01.2025). — Pexum goctyna: AJisl aBTOPU3. MOJIH30BATEIICH.

4.2 JlonoJIHUTeJIbHbIC MeYaTHble M (MJM) 3JICKTPOHHbIE W3JIaHUS
(3J71eKTpOHHBIE pecypcebl):

H-1. Tabpuensu, O.C. Xumus: yuyeOHUK ISl CTYHA. YUPEKIECHUU CPE.
npod. o6pazoBanus / O.C. I'abpuensn, N.I'. OctpoymoB. — 12-e uzz., crep. — M.:
N3parenbckuil neHTp «Akagemus», 2014. —336 c., [16] .

J-2. Xumusi: mpakTUKyM: ydeO. mocoOue s CTyHA. YUPEXKICHHUI Cpe.
npod. obpazopanusa / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnankos, H.M.
Hopodeera]; nox pen. O.C. I'abpuensna. — 4-e uza., crep. — M.: M3narenbckuii
HeHTp «Axkanemus», 2015. — 304 c.

JI-3. bapcykos, 3.A. AHanuThueckas XuMus: YueO. il TEXHUKYMOB I10
cnen. «[Ip-Bo cTpouT. neraneit u xene300eTOHHBIX KOHCTPYKIU». — M.: Boicmi.
k., 1990. — 320 c.: ui.

J-4. AnanuTuueckass XuMus: y4eOHHMK sl CTyA. cped. mpod. yueoO.
3aBegeHuii / [HO.M. I'ny6okos, B.A. I'onoBauesa, FO.A. Edumona u ap.]; mox pen.
A.A. Umenko. — 2-e uza., crep. — M.: U3narensckuii neHTp «Akagemus», 2006. —
320 c.

JI-5. T'ameeBa, O.C. COOpHUK 3a7ad U YNpaxXHEHUH MO (PU3NYECKON U
KOJUIOMAHOW XUMHH: Y4ueO. mocoOue Juisi TEXHUKYMOB. — 3-€ u3[l., nepepad. u Aol
— M.: Beicmmast mkoia, 1980. — 191 c., ui.

H-6. Xumusa. OOpa3oBaTeIbHbIA CAUT AJI IIKOJIBHUKOB [DJIEKTPOHHBIN
pecypc]. — Pexxum nocryma: www.url: http://hemi.wallst.ru/. — 20.01.2025.

J-7. Meroauueckas razeta "[lepBoe ceHTsI0psa" [DneKTpOoHHBIN pecypc]. —
Pexxum nocryna: www.url: https://1sept.ru/. —20.01.2025.

I-8. Kypnan «Xumus B 1IKoJie» [DHEKTpoHHBIN pecypc]. — Pexum
noctyna: www.url: https://hvsh.ru/. — 20.01.2025.

J-9. Xumuss u Xu3Hb [DIJEKTPOHHBIM pecypc]. — Pexum poctyna:
www.url: https://www.hij.ru/. — 20.01.2025.
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5. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS YUEBHOM
TV CIUTLIAHBI
KOHTpOJIB N OLCHKa pPEe3YyJIbTATOB OCBOCHUA yqe6H0171 JAUCIHHUITIINHBI

PACKPBIBAKOTCA

gyepe3

JAUCHUIIIIMHAPHBIC

pe3ybTaThl,

HAIIpaBJICHHBIC Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBHBIX KOMIIETEHIIUNA TIO pa3jaenaM |

TEeMaM COJIepKaHusl y4eOHOTO MaTepHaia.

Oomue/mpodec-
CHOHAJIbHBbIE
KOMIETEeHI[HH

Pa3zgen/Tema

T oneHoOYHBIX MePONPUATHH

Paznen 1. OcHOBBI CTpoOEHUS
BEILIECTBA.

OK 01

Tema 1.1. Crtpoenue aTomoB
XUMHWYCCKUX JJICMCHTOB n

IIPUPOJA XUMUYECKOHN CBS3H

1. Tect
XUMHUYCCKHUX DICMCHTOB H HpI/IpOI[a

«CtpoeHue aTOMOB

XUNHUYECKOH CBSI3U)).

2. 3a/a4u Ha COCTABJICHHUE XMMHYCCKHX
dopuyn  JIBYXaTOMHBIX  COCIUHECHUIN
(oxcumoB, CyiabGUAOB, THIPUIOB U
T.IL.).

3. 3amaguss Ha  MCIIOJIBL30BaHUE
XUMHYECKOH CHUMBOJIMKM W Ha3BaHUHU
COEeIMHEHUN o

MEXyHApOAHOTO

HOMEHKJIaType

cor3a
TEOPETUYECKON U ITPUKIIATHON XUMHUH U
Ha3BaHUU

TPUBHUAJIBHBIX JJIsA

opmyx
JIBYXaTOMHBIX COEAMHEHUN (OKCHIIOB,

COCTaBJICHUS ~ XMMHUYECKHUX
Cynb(UI0B, THAPUAOB U T.I.) U JAPYTUX
HEOpraHMYeCKuX COEJIMHEHUN
OTJENIbHBIX KJIACCOB

OK 01
OK 02

1.2.
3aKOH U

Tema ITepuonnueckuit

JINGE

Tabmma
Menneneena

1. Tect «MeTanmnueckue /

HeMeTaJlJIMUeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
BJ'IGKTpOHy XUMHUYCCKUX DJDIJICMCHTOB B
COOTBETCTBHE C WX DJIEKTPOHHBIM
CTPOCHHEM n

HepHOﬂquCKOﬁ CHUCTCMC XHMMHUYCCKHUX

ITOJIOXXCHUEM B

anemenToB J[.M. MenneneeBay.

2. [IpakTueckue  3agaHus  Ha

26



YCTaHOBJICHHUE CBSI3H MEXKIY CTPOCHHEM
aTOMOB  XMMMYECKHX DJIEMEHTOB U
NEPUOANYECKUM H3MEHEHHE U CBOWCTB
XUMHUYECKMX  JIEMEHTOB M HX
COCIMHEHUNM B COOTBETCTBUU  C
nosioxkenueM [lepuoanueckoii cucreme.

3. [IpakTUKO-OpHUEHTHPOBAHHBIE
TEOPETHUUECKUE 3a1aHUs Ha
XapaKTepU3aLHUIO XUMUYECKHUX
AJIEMEHTOB: «Metanuyeckue /
HEMETAIJINYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HX DJIEKTPOHHBIM
CTPOEHUEM u MOJI0KEHUEM B
MEePUOIUYECKON CHCTEME XHMHUYECKUX
snemeHTOB JI.1. MenaeneeBa»

Pa3znen 2. XuMHuuyecKue
peakumn

Konrponsnas  pabora  «Ctpoenue
BCIICCTBA U XUMUYCCKNEC PCAKIINN

OK 01 Tema 2.1. Tunsl xumuueckux | 1. 3agaunm Ha cocTaBlieHUE ypaBHEHUM
OK 04 peakuuii peaKIuid:
— COCIMHCHMUS, 3aMeIIeHMS,
pasnokeHusi, 0OMeHa;
— OKHCJIUTENBHO-
BOCCTAHOBHUTEILHBIX peaKImii c
MCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOTO
OamaHca.
2. 3ajauM Ha pacyeT Macchl BEIIECTBA
nim o0béMa Ta30B 1O H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WIH
00BEMY OJHOTO M3 YYaCTBYIOIIMX B
peaKkMu BEUIECTB; pacy€Tbl MacChl
(oOBéMa, KOJMYECTBA  BEILECTBA)
MPOJIYKTOB pPEaKIMH, €CIU OJHO U3
BEIIIECTB UMEET NMPUMECH
OK 01 Tema 2.2. DOnexrponutuyeckas | 1. 3amanus Ha COCTaBJIEHUE
OK 04 YCCOIMAIII u VOHHBIN | MOJIEKYJISIPHBIX W MOHHBIX PEaKIui C

oOMeH

y4acTHEeM KHCJIOT, OCHOBAaHHH U COJICH,
YCTAaHOBJICHUC U3MCHCHUS KUCIIOTHOCTU
cpenbl
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2. JlaboparopHass pabora "Turmbl
XUMUYECKHUX peakuui”

Pazmen 3.
CBOMCTBA

Crpoenne mu
HEOPraHM4YecKuXx
BelIECTB

Kontponbnas  pabora  «CBolicTBa

HCOPTaHNYCCKUX BCIICCTB»

OK 01

Tema 3.1.
HOMEHKJIaTypa U

Knaccudukanus,
CTpOCHHE
HEOPraHMYECKUX BEIICCTB

1. Tect
Ha3BaHUeE

«Homenknarypa U
HEOPraHUYECKUX BEILIECTB
UCXON M3 HMX XMMHUYECKOH (OpMYJIbI

Ui COCTaBJICHUC XHUMHYCCKOM

bopMyIbI
BEIIECTBA [0 MEXAYHApOJHOU WIHN

ucxonsa nus3 Ha3BaHUA

TPUBHAIBHON HOMEHKJIATypey.

2. 3ajmaun Ha pacyeT MacCcOBOMU
0y (Macchl) XUMUYECKOTO 3JEMEHTa
(coennHeHUs ) B MOJIEKYJIE (CMECH).

3. [IpakTnueckue  3agaHusg 1O
KinaccupUKallMd, HOMEHKJIAType H
XAUMHYECKUM dbopmynam
HEOPTraHWYECKUX BELIECTB PA3TUUYHBIX
KJIACCOB.

4. [IpakTueckue  3agaHus  Ha
omnpeeeHne XUMUYECKOU aKTUBHOCTU
BCIISCTB B  3aBHCHMOCTH  BHJA
XUMHYECKOU CBSI3U H THIIA
KPUCTAJUIMYECKOU pelIeTKU

OK 01
OK 02

Tema 3.2.
XUMHUYCCKHUEC

dusuko-
CBOWCTBA
HEOPraHUYECKUX BEIIECTB

1. Tect «OcobeHHOCTH
XUMHUYCCKHUX CBOﬁCTB OKCHIOB, KI/ICJ'IOT,
OCHOBaHUH, aM()OTEPHBIX THAPOKCHIOB

U couei»

2. 3aganus Ha COCTaBJICHUE
YPaBHEHUN XHMHUYECKUX PEAKIUh C
CJIOKHBIX

y4acTuem IMPOCTBIX n

HEOPraHMYECKUX BELIECTB: OKCHUIOB
METaJUIOB, HEMETAJUIOB U aM(pOTEPHBIX
HJIEMEHTOB; HEOPraHWYECKHX KHCIIOT,
OCHOBaHUM u aM(pOTEPHBIX
TUIPOKCUIOB, HEOPTaHUUYECKUX COJIEH,

XapaKTEPU3YIOIIMX MX CBOWCTBA U

CIOCOOBI OJTYYEHUS.
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3. [TpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMsI Ha CBOWCTBA U
MOJTy4Y€HHE HEOPTAaHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Tema 3.3.
HEOPraHMYECKUX BEIIECTB

Wnentuduxanms

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHus 10 COCTaBJICHUIO XUMHUYECKUX
peakuuil C y4acTUEM HEOPraHMYECKUX
BELIECTB, HCIOIB3YEUBIX I HUX

UACHTU(DUKAIIH.

2.JTaboparopHast pabora:

“Unentudukanys HEOPraHUYECKUX

BEILIECTB”

Paznea 4.
CBOJCTBA

CrtpoeHue u
OpPraHuvecKux
BeIleCTB

Konrponsnas pabora «CtpoeHue u
CBOICTBA OPraHUYECKUX BELIECTBY

OK 01

Tema 4.1.
CTpOCHUE |

Knaccudukanms,
HOMEHKJIaTypa
OpPraHUYECKHUX BEIIECTB

1. Samanus Ha COCTaBJICHHUE
Ha3BAHUN OPraHUYECKUX COCIMHEHUN
[0 TPUBHAIBHOM WM MEXyHapOJIHOMI

CHUCTEMAaTHYECKOH HOMCHKIJIATYypE.

2. 3aganus Ha COCTaBJIEHUE
IIOJIHBIX U COKPAILLECHHBIX CTPYKTYPHBIX
dbopmyn BEIIIECTB

OTACIBHBIX KJIACCOB.

OPraHUYEeCKHUX

3. 3anaun Ha oIpeneIeHue
npocreiield (GopMyIl OpraHMYECKOn
MOJIEKYJIbI, HCXOIs U3 3JIEMEHTHOIO

cocrana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OpPTraHUYECKUX COCTMHCHHM

CsolicTBa

1. Saganus Ha COCTaBIICHIE
YpPaBHEHUN XHMHUYECKUX pPEaKIuh ¢
y4acTHEM OpraHMYeCKHX BEIIECTB Ha

OCHOBAaHHHU UX COCTaBa U CTPOCHUA.

2. 3aganus Ha COCTaBJICHUE
YpPaBHEHUH  XUMHUYECKUX  PEAKIHM,
WJUTFOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C YyYETOM MEXaHHU3MOB
MpPOTEKaHUsl  JAHHBIX  peakuud U
FEHETUYECKOM  CBSI3M  OPraHUYECKUX

BCIICCTB PAa3HBIX KJIACCOB.

3. PacuetHoe 3aJayn 10
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YPaBHEHUSIM pEaKkIUil ¢ ydacTHeM
OpPTraHMYECKHX BEIIECTB.
4. JIaGoparopHas pabota

“IIpeBpanieHusl OpraHM4ECKUX BEIIECTB
MIpY HarpeBaHuu’

OK 01 Tema 4.3. Wnentudukanus | 1.IIpakTrKO-OpHEeHTHPOBAHHBIC
OK 02 OpraHMYECKUX BELIECTB, HX | 3aJaHMs [0 COCTaBICHHUIO XMMHUYECKHX
OK 04 3HQYCHUE U IPUMEHEHUE B | PCAKUHMH C Y4YaCTUEM OPraHUYECKUX
OBITOBOM U | BEUIECTB, B T.4. UCHOJIb3YyEMBIX Il MX
IIPOM3BOJICTBEHHOMN UICHTU(PHUKAIIN B ObITY U
JIeSITEJIbBHOCTH YeJIOBEKa MIPOMBIIIIIEHHOCTH.
2.JIaGoparopHas pabora:
“Unentuduxanus OpPraHUYECKUX
COEJIMHEHUH OTAENIBHBIX KJIaccoB”
Pa3zpen 5. Kunermueckue m
TePMOAMHAMHYCCKHE
3aKOHOMEPHOCTH
NPOTeKAHUSA XHMHYECKHX
peakumit
OK 01 CkopocTb xumuyeckux | [IpakTuko-OpueHTUPOBaHHBIE
OK 02 peaKIuii. XHUMHUUYECKOE | TCOPETUYECKUE 3aJaHMs Ha aHaIu3
paBHOBECHE (akToOpoB, BIUSIOLIMX Ha W3MEHEHHUE
CKOPOCTH  XUMHUYECKOW  PEaKIUH.
[TpakTHKO- OpPUEHTHUPOBAHHBIE 3aJAHUS
Ha  npuMeHeHue  npuHOumna  Jle-
[laTense s HaXO0XKIACHUS
HalpaBJIeHUs] CMELICHUs pPaBHOBECHUs
XMMHMUYECKONM  peakluMu U aHaIu3
(bakTOpOB, BIMSIIOIIMX HAa CMEIICHUE
XUMHYECKOIO PAaBHOBECHS
Pa3nes 6. PacTtBopsl
OK 01 Tema  6.1. Ilowsatme o | 1. 3agaun  HA  NPUTOTOBJICHHE
OK 02 pacTBopax pPacTBOpOB.
2. [IpakTKO-OpHEHTUPOBAHHbIE
pacueTHOE 3aJaHusl Ha JUCIEpPCHBIE
CUCTEMBI, HCIOJIb3yeMble B OBITOBOI U
IIPOU3BOJICTBEHHON JIeSTEIbHOCTH
yesnoBeka
OK 01 Tema 6.2. HccnenoBanue | JlabopatopHas paboTa
OK 04 CBOMCTB PacTBOPOB “ITpuroroBieHue pacCTBOPOB”

Paznen 7. Xumus B ObITy H

3ammra Kenca
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NMPOM3BOACTBEHHOMI
NeATEJbHOCTH Ye10BeKa

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY
IIPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEI0BEeKa

n

Keiic (c y4eTOM Oymymieit

pohecCHOHATEHOM e TEIILHOCTH )
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JUCT UBMEHEHHWM Y TONMOJIHEHU, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

Ne usmeHeHmus, 1aTa BHeCeHUs, Ne CTPaAHUIIbI ¢ U3MEHEHHEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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