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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBLHON JUCIATLIAHBI «XUMMUS»

1.1. MecTo AUCHHMILVIMHBI B CTPYKTYpPe OCHOBHOH NpodeccnoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMblI
OOmeoOpa3zoBarenbHass AUCHUIUIMHA «XUMUS» HW3ydaeTcs Ha 0a30BOM YpOBHE B
00m1eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IUIaHAa OCHOBHOW Mpo(ecCHOHAILHOW 00pa3oBaTeNbHON
nporpaMmsl 1o cnernuanbHocty 40.02.04 FOpucnpyneHuus

TpynoeMKoCTh AUCIUIUINHBI « XUMHUsD» Ha 0a30BOM ypOBHE COCTaBISiCT 78 4acoB, U3 KOTOPBIX
64 gaca — 6a30BbIi MOTYNTb (6 pa3aenoB) U 8 4acoB — NPUKIAIHONW MOy (1 pa3mern), BKIIOYAIOLIHIA
MPAKTUKO-OPHEHTUPOBAHHOE COJIEPKAHUE KOHKPETHON MPO(ECCHy NI CIEeIHaTbHOCTH.

[TpuknagHoit MOAYIH BKITIOYAET OJUH pasfien. Pazmen 7 «Xumus B ObITY M TPOU3BOJICTBEHHOM
NeSITEIbHOCTH YEJIOBEKay pealin3yeTcs A BceX npodeccuit/cnenuanibHOCTeN Ha MaTepuallie Keicos,
CBSI3aHHBIX C IKOJIOTHYECKOM 0€30MaCHOCTHIO M OIIEHKOH MOCJIEICTBHI OBITOBOM M MPOU3BOICTBEHHOM
NESITEFHOCTH, TI0 OTpacisiM Oyayiiel npodeccuoHaIbHOM AeITeTbHOCTH 00YyJarOIMXCS.

[lepuron 0OydeHus u pacrpenereHue o ceMecTpaM ornpeaenseT 00pazoBaTenbHasi OpraHu3aIus
CaMOCTOSITENIGHO, C YYETOM JIOTHKH (OpPMHUPOBaHHS TPEIMETHBIX pPE3yJIbTaToB, OOMHX U
npo(heCCHOHABPHBIX ~ KOMITETCHIINH, MEXIPEAMETHBIX CBSI3€H C  JPYTMMH  JUCHUTUIMHAMH
00111€00pa30BaTEIHLHOTO U 00IIETTPO(ECCHOHATHFHOTO ITUKIIOB YIEOHOTO TIaHA.

1.2. Heau 1 niianHupyemMblie pe3yabTaThl 0CBOCHUS M CIUIINHbBI

1.2.1. lleau 1 33724 AU CHUILIHHBI

@opMHUPOBAHHE y CTYJIECHTOB MPEICTABICHUS O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa KaK OCHOBBI NMPHUHATHS PEHICHUH B >KM3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
SABJICHUH B OKpYXawlled cpene, ULEIOCTHOW HayyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJIATH (OPMYJbl HEOPraHMYECKMX W OPraHUYECKHX BEIIECTB,
yYpaBHEHUS XUMHUYECKUX PEAKIUi, 00BACHATH UX CMBICI, THTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEICHHS MPOCTEHIINX XUMHUYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ cOOMI0OJIeHHEeM MpaBUl 0€30MacHOTO OOpaIleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHueMm;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HH(POPMALMIO XMMHUYECKOTO XapakTepa U3 pPa3IMYHBIX
HMCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHOZUPOBATH MOCIEACTBUS CBOCH AESITETbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpoOBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTIKEHUN XUMUYECKOM HAYKU U TEXHOJIOTUN AJIst
Pa3BUTHS COIMATBLHOM U TPOU3BOJCTBEHHOMU Cdep.



1.2.2. Iliianupyembie pe3yabTaTbhl 0CBOCHHS 00111e00pa3oBaTe1bHOMN JUCHUILIMHBI B c00TBeTCTBMH ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS I CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh IEIH JICATSIBHOCTH,
apaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

3aJaBaTb

Koa u Ilnanupyemsblie pe3yJibTaThl OCBOCHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx O0mmue JucuunMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAECTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

BBI6I/IpaTB - TOTOBHOCTb K Tpydy, OCO3HAHUC MLICHHOCTHU | OCHOBOIIOJAraromue IOHATUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, J3JICKTPOHHAsA

CrIocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pEeIICHUA 3aaa4 | - TOTOBHOCTH K aKTHBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPUIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUUYCCKas

npodeccroHall | TEXHOJIOTHYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CIIOCOOHOCTh MHHULIMHMPOBATh, IUJIAHUPOBATh U | GYHKIMOHAJIbHAS TPYIIA, pajuKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHUIT

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSi, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpIKAIINE COCIUHEHHUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJOTUYECKH aKTHBHBIE BEIIECTBA (YIJIEBOJBI, JKUPHI, OCIKH), MOHOMED,

0 K pa3Nu4HbIM | MpodecCHOHABHOM 1eATENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pEIIETKa, THUIbl XUMUYECKUX PEaKIHUil (OKUCIUTEIHHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM1 HOHHOIO 0OMEHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTHYECKAS TUCCOLMALINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUHM M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOEHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

JUccolanuu, nepuoandeckuid 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTY4YEHUU U O€30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATESILHOCTH YETIOBEKA;

- yYMETb BBISBIATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBS3b H3YYEHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOIINE NOHATHUS IPU ONMCAHUU CTPOCHHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBISIBIISIT  B3aMMOCBSI3b  XMMHYECKHX 3HAHMH C  MOHATHSIMH U




- BHOCUTbH KOPPEKTHUBHI B JIEATEILHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyIbTAaTOB IEJISIM, OLICHUBATH
PHUCKH MOCTEACTBUMN JIEATEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIICHUE TIPH PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 6a3oBbI€e HCCIEA0BaTENbCKHE e CTBHS:

- BJIaJIETh HAaBBIKAMH y4e€OHO-UCCIIeI0BATEILCKON 1
MIPOEKTHOM JIEATEIbHOCTH, HAaBBIKAMU pa3perIeHus
pooseM;

- BBUIBIISITh TNPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIJBUTATh THIOTE3Y €€
pereHus, HaxOJIUTh apTYMEHTBI TUTST
JIOKa3aTelIbcTBa CBOMX YTBEPXKIIEHUU, 3aJaBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHaAM3UPOBATH TOJIYYCHHBIE B XOJE PEIICHHS
3a/1a4yu  Pe3yNbTaThl, KPUTHUYECKH OIICHUBATH HX
JOCTOBEPHOCTh, MPOrHO3UPOBATh HW3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb HUHTErpUPOBATh 3HAHUA U3 Pa3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUTATb  HOBBIE  WJIEH,
OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHUS;
- CIIOCOOHOCTh UX MCIIOIb30BAHUS B
M03HABATEIHHON U COIUANIBHOM MPaKTHKE

npeaiaratb

MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh HCIOJb30BaTh HAUMEHOBAHUS  XMMHUYECKHX  COCAUHEHUU
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPHUKIAJHOM XUMHH U
TPUBHAJIbHBIC HA3BaHUS BAXKHEHUIIIUX BEIIECTB (3TUJICH, alleTHUICH, TIIUIEPHH,
deHoN, QopMalbIeTHI, YKCyCHas KUCJIOTA, TJIMIWH, YrapHbBIA Tas,
VIJIEKHUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeraleHass U3BEeCTh, MUThEBAs
colla U JPYTHUX), COCTABJISTH (POPMYJIBI HEOPTraHUYECKUX U OPraHMUYECKHX
BEIIIECTB, YPAaBHEHUS XHMHUYECKHX pEaKIHi, OOBACHITH WX CMBICI,
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHEHUM XUMHUYECKHX
pEeaKIHii;

- YMETh YCTaHABJIMBATh IMPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COEIUHEHUM,
XapaKTEePU30BaTh WX COCTAaB W BAKHEHIIME CBOWCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOHAs),
THUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(UIIMPOBATH XUMUUECKHE
peakuuu;

- chopMupoBaTh MpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XMMHHM B IO3HAHWM SIBIICHUU
Opuposbl, B (QOPMHPOBAHUHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOIUMOM JUIsl PELIeHUs! MPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
MIPUPOJIHON Cpelie;

- YMEThb NIPOBOJUTH pacyueThl MO XUMHYECKUM (OpMyllaM U YpaBHEHHSIM
XUMHUYECKUX pEeakIuil ¢  HCIOJb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS I NPUHIATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBaTh
COBPEMEHHbBIE
cpencTea

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHNH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW NpPAKTHKH,

- YMCTb INIAaHUPOBATH U BBITIIOJIHATDH XUMHUYECKUMN SKCIICPUMCHT (HpeBpaH_IeHI/ISI
OpPraHN4YCCKUX BCUICCTB IIPU HAI'pCBAHUH, IMOJIYUCHHNUC 3TUJICHA U U3YYCHUC €TO
CBOI>'ICTB, KauCCTBCHHBIC PCAKIHUN Ha aJIbACTUIBbI, KpaxMall, YKCYCHYIO
KHUCIIOTY, ACHATYypalusi OCIIKOB IIpU Harp€BaHWH, IBCTHBIC PCAKIIUU 6CJ'IKOB;




MIOMCKa,
aHanM3a u
WHTEPIpPETAINN
uHbOpMaLnH, U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOM
JESTeIbHOCTH

OCHOBAHHOTO Ha JMajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATEIHCKOU
KyJbTYpbl KaK CpEJICTBA B3aHUMOIECHCTBHUS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTM HAYyYHOW MAESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYIO |
HCCIIEI0BATENIbCKYIO NEeSITENHHOCTD
WHJIMBUIYAJIBHO U B TPYIITIE;

OBjaieHHue  YHMBEPCAJLHBIMM  Y4eOHBIMH

MO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HaBBIKAMU MOJIy4yeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIIIECTBIIATH TIOWCK, aHAJN3, CHCTEMAaTH3aINI0 1
MHTEpIpeTaio HHPOPMAH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3M4YHBIX (hopmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOH
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMaluy, €€ COOTBETCTBUE IPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpEACTBA HMH(OPMAIMOHHBIX H
KOMMYHHMKAITUOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  coOJroAeHueM
TpeOOBaHUM SPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMPaBOBBIX W
THYECKUX  HOPM, HOPM  HH(POPMAIIMOHHOM
0€30IMacHOCTH;

IPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKUuu Ha cyinbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh IKCIIEPUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaiibl"
u "Hemeramibl") B COOTBETCTBUU C MpPaBUIAMH TEXHUKU O€30IaCHOCTH IpU
oOpalieHnu ¢ BeniecTBaMH 1 JIabOpaToOpHBIM 000PYJ0BaHNEM; TIPEACTABISTh
pe3ysbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucu ypaBHEHUN
COOTBETCTBYIOILIUX peakuMi U (OpMyIupOBaTh BBIBOJbI Ha OCHOBE 3THUX
pe3yNIbTaToB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(OPMALIHIO, ITOJIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIa/IETh OCHOBHBIMHU METO/IaMU HAYYHOT'O TI03HAHUS BEILIECTB U XUMUYECKUX
SBJICHUH (HaOII0/IeHNE, U3MEPEHNE, YKCIIEPUMEHT, MOICIIUPOBAHNE);

- YMEThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyllaM U YpaBHEHUSIM
XUMHUYECKUX  peakIuid ¢  HCNONb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpManpHBIE YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS I IPUHATUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUWA W 3alIUTHI
uHpopManuu, HHHOPMAITMOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

S dexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTH K caMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NeSITENIbHOCTH;

Osnanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1€iCTBUAMM:

0) coBMeCTHAasl JAeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW U UH/IMBUIyalbHOU paboThI;

- TpUHUMATh I COBMECTHOW NEATEeIHbHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIAThH IIIaH JICHCTBHIA,
pacnpenensaTh pojid ¢ yieTOM MHEHUH yYaCTHHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH pPadOTy B

YCIIOBUAX pcajibHOTI O, BHUPTYAJIIbHOTO u
KOM6I/IHI/IpOBaHHOFO B3aHMO,I[eI>'ICTBI/I${;
-  OCYLICCTBJIATH IMO3UTHBHOEC CTPATCTUYCCKOC

MOBEJICHUE B DPA3JIMYHBIX CHUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh HHUIIUATUBHBIM
OBiajjeHHe YHUBEPCAJbHBIMHU PEryJIATUBHBIMU
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIOIe:

- IPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIIOIeH
IIPU aHATU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- IPU3HABATh CBOE MPABO U MTPaBO APYTHUX JIFOJIEH Ha
OIIINOKU,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
MO3UIIMH IPYrOTO YEJIOBEKa;

- YMETh IJIAHUPOBATH U BBIITOJIHATH XUMUYECKHI IKCIIEPUMEHT (IIpEBpALLIEHUS
OpraHMYECKUX BEUIECTB IIPU HArpeBaHUU, OJIYYEHHUE ITUIICHA U U3YYEHUE €T
CBOMCTB, KaueCTBEHHBbIE pEaKIUU Ha aJbJETUbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHaTypalnusi OEJIKOB IPU HArPEBAHUM, [IBETHBIE PEAKIIMH OEJIKOB;
IPOBOAMTDH PEAKIIMM HOHHOTO OOMEHA, OTPEAEIATh CPey BOJHBIX paCTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyiab(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh IKCIIepUMEHTaIbHbIE 33/1a4M 110 TeMaM "MeTaibl"
u "Hemeramnbl") B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€301aCHOCTH TPHU
0OpallleHUH ¢ BEUIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM; ITPEACTABIATh
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (QOpMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuuili U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToOB




OK 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEepEKITUBOTO
MIPOU3BOJICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYpPHI,
IIOHUMAHHUE BIUSHHS COLUAIBHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHWE  INPUPOJHOM U
COLIMANIBHOW  Cpefbl, OCO3HaHUE TIJI00AJIBHOIO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHME M OCYUIECTBIICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS LEeNed
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIINX BpeL
OKpYKarollen cpee;

- yMEHHE TPOTHO3UPOBATH HEOIAroMpUATHBIE
9KOJIOTHYECKHE TOCIEACTBUS IPEANPUHUMAEMBIX
JNENCTBUMN, MPEAOTBPAIATh UX;

- pacumpesue OTIbITA
JKOJIOTHYECKOW HAIPaBJIECHHOCTH;
- OBJIQJICHVIC HABBIKAMH yueOHO-UCCIICIOBATEIHCKOM,
IIPOCKTHON U COLTUAJIBHOU ACATCIIBHOCTH;

JACATCIIBHOCTHU

- chopMHpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MUpPA, POJIM XMMUHU B MO3HAHUM SIBJICHUU
OpUpOJbl, B (QOPMHPOBAHUM MBIIUICHUS M KYIbTYPBl JIMYHOCTH, €€
(yHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOJUMON JUIsl PELIEHUS MPAKTUYECKUX
3a1a4 ¥ 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO U
MIPUPOJIHOM CpeJIE;

- YMeTh COOIOAaTh MpaBUiia SKOJOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM JEATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXKalolllel TPUPOAHON Cpedbl, YYUTHIBATH OMNACHOCTh BO3JECHCTBHUS Ha
JKVBBIE OpPraHU3MBI OIPECIICHHBIX BEIECTB, NMOHMUMAas CMBICI IOKa3aTels
IIPEAEIBHON JOIYCTUMON KOHIEHTPaU




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA30OBATEJIBHON JAUCHUILJINHBI

«XUMMUS»
2.1. O0beM JUCHUILINHBI U BH/bI Y4eOHOH padoThl

Bua yuyeOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 78
B T.4.

OcHOBHOE coJiep:KaHue 66
BT. U..

TEOPETHUYECKOE 00yIeHNE 46
MPaKTUYECKHUE 3aHITH 20
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COePKaAHME (COAePKAHUE 10
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPEeTUYECKOE 00yIeHNE 6
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U pPodecCHOHATBHO-OPHMEHTHPOBAHHOE), OBLeM 1ACOB ®opmupyemble
pa3iesioB U TeM JJa0opaTOpHbIE U MPAKTHYeCKUEe 3aHATHS, IPUKJIAJHOH MO1Y./1b KOMIIeTeHI[ U
1 2 3 4
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBa 6
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 4
CtpoeHue aToMOB
o Teopetnueckoe 00ydeHue
3JEMEHTOB U CoBpemeHHast MoJieNb CTpoeHUs atoMa. CUMBOJMYECKUM S3bIK XUMHUHU. XUMHUYECKUM 3JIEMEHT.
npuposa DnekTpoHHas KoHpuryparms artoma. Kiaccupukanus XUMHYECKHX 3JeMeHTOB (s-, p-, d- )
XUMUUECKOI 3JIeMEeHThI). BaneHTHble 37eKTpoHbl. BaneHTHOCTh. DIeKTpOHHas MPUpOJa XUMHYECKON CBSI3U.
CBSI3U DNeKTPOOTPULIATENbHOCTh. BUbl XUMHUUYecKoll cBs3U (KOBaJeHTHAas, MOHHAs, MeTajInyeckKas,
BOJIOPOJTHAS) M CTIOCOOBI €€ 00pa3oBaHMSs
OK 01
IIpakTHYecKkne 3aHATHS 2
Pemrenne 3amaHuii Ha MCHOJB30BaHME XUMUYECKOM CHUMBOJIMKM M HA3BaHUM COCIUHEHUN IO
HOMEHKJIaType MEXAYHApOJHOTO COI03a TEOPETUYECKOW M MPUKIAIHOW XUMHUU U TPUBUAIBHBIX
Ha3BaHWM JUIS COCTaBJIGHUS XUMUYECKHMX (OPMyNl JABYXaTOMHBIX COEIUHEHHH (OKCHIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U APYTUX HEOPTAaHMUYECKUX COSAUHEHUN OTICIbHBIX KJIACCOB. 2
[IpakTyeckue 3agaHusi HA YCTAHOBJIGHHWE CBSI3M MEXKIY CTPOCHHEM AaTrOMOB XHUMHYECKHX
3JIEMEHTOB U MEPUOJUYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUN B
COOTBETCTBUHU C NosiokeHueM [leproauueckoit cucTeMBI.
Tema 1.2. Conepxanue y4eOHOro Marepuasia 2
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[Tepuonnueckuii
3aK0H M Ta0muIa
J.N. MenneneeBa

Teopernueckoe oOyueHue

[Tepuonnueckas cucreMa xuMudeckux emMeHToB .M. Menneneea. ®U3nuecKkuid CMbICII
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX
AJIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKCHUEM
XMMMUECKOTO0 aieMeHTa B [leproanueckoil cucreme. MupoBO33peHUECKOE U HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pemrenne npakTHKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTePU3AIHIO
XUMUYECKUX IJIEMEHTOB «MeTamnueckue / HEeMEeTaINTNYECKe CBOMCTBA,
ANEKTPOOTPHUIIATETHFHOCTh XUMUUYECKUX IJIEMEHTOB B COOTBETCTBHUH C UX DJIEKTPOHHBIM
CTPOEHHEM M MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHYECKUX demMeHToB J[. M.
MenpeneeBa»

OK 01
OK 02

Paznen 2. Xumuueckune peakiuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

Conep:xxanue y4yeOHOro marepuasa

Teopernueckoe oOydeHHE

Knaccudukanus u THIIBI XUMUYECKUX PEAKITUN C yYaCTHEM HEOPTaHMYECKHX BEIIECTB.
CocraBiieHHE YpaBHEHUHN pPeakiuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIeHUsI, 0OMEeHa, B T.4.
peaKkIyii TOpeHUs1, OKUCIICHHUS-BOCCTAHOBJICHHS.

YpaBHEHUsI OKHCIICHHUSI-BOCCTaHOBJICHH. CTeneHb okucaeHus. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBiieHHE U YPaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH METOI0M
ANEeKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU B TIPUPO/IE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATSIbHOCTH OPTaHU3MOB

IlpakTH4Yeckue 3aHATHSA

KonunuectBennsie oTHOMIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PaCUEThI
M0 ypaBHEHUSM XMMHUYECKHX peakuuil. Moyb Kak elIWHHUIa KOJMYeCTBa BellecTBa. MousipHas
Macca. 3aKOHBl COXpPAaHEHHS MacChl W SHEPTUU. 3aKOH ABOraapo. MomspHbIii 00beM ra3os.
OTHocuTenbHas IUIOTHOCTh Tra3oB. PacyeTsl MO ypaBHEHUSM XHMHYECKMX peakIuil ¢
HCIOJIb30BaHUEM Macchl, 00bemMa (HOpMalbHbBIE YCIOBHS) Ta30B, KOJHMUECTBA BEIIECTBA

OK 01

Conepxxanue yueOHOro Marepuasia

OK 01
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Tema 2.2.
DNEeKTpOIUTHYECKA
s MUCCOIUALIAS U
HOHHBINH 00MeH

Teopernueckoe oOyueHue

Teopust snexkTponuTuyeckol auccouuanuu. MoHbI. DIEKTpONMTHI, HEANEKTPOJIUTHL. Peakiuu
noHHoro oomena. CocTaBiieHHE peakIHuii MOHHOTO OOMEHa IyTEeM COCTAaBJICHUS MX TOJHBIX U
COKpAILEHHBIX HMOHHBIX YpaBHEHMH. KHCIOTHO-OCHOBHBIE pEakLMM. 3aJlaHUS HA COCTaBJICHUE
WOHHBIX PEaKLNil

HpaRTuquRne 3aHATUSA

3aaHusl Ha COCTaBJIEHHE HOHHBIX peaKuil

OK 04

Pa3nen 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHUE
HCOPraHNM4CCKUuX
BEIIICCTB

Conep:xxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

[Ipenmer Heoprannueckoit xumun. Kiaccudukanus Heoprannueckux semects. [IpocTeie u
cll0XxHbIe BeriecTBa. OCHOBHbBIE KIIACCHI CIIOKHBIX BEUIECTB (OKCUIbI, THIPOKCUIbI, KHCIIOTHI,
coiy). B3anumMocBsA3b HEOpraHU4ECKUX BELIECTB. ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannnueckue u amop¢HbIe BelecTBa. TUIIBI KpUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HIOHHAsI, METaJUInYecKast). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTBA OT THUIIA
KPUCTAJJIMYECKON PEIIETKHA. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILECTB OT BUJIA
XUMUYECKOH CBSI3U M THUIIA KPUCTAJUINYECKOH pemeTku. [IpuunHbsl MHOrooOpasust BEIIECTB

IIpakTUYeckue 3aHATHS

HomMmenknarypa HeOpraHM4ecKux BEIIECTB: HA3BaHUE BEUIECTBA UCXO/IS U3 UX XUMHUYECKOI
(hopMyITbI WIIM COCTAaBICHUE XMMUYECKON (DOPMYJIIBI MCXO1 U3 Ha3BaHUs BEIlleCTBa IO
MexayHapoanoi (MIOITAK) unu TpuBuanbHO HOMEHKIIATYpeE.

Pemenune npakTuyeckux 3aaHuil Mo KiaccuuKauy, HOMEHKIATYpe U XUMHUYECKUM (popmymnam
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIAcCOB (yrapHbIi ra3, yriaeKuCIbIi ras, aMMHaK, TamieHas
W3BECTh, HETralleHas W3BECTh, MUThEBas COJa U JPYTUX): HaA3bIBaTh U COCTABISTH (OPMYIIbI
XUMHUUYECKUX BEILECTB, ONPEAEIATH IPUHAIIIEKHOCTD K KIIaccy.

Hcrounuku xumuueckoi nHpopmaIuu (CpeIcTB MaccoBoi nHpopmaiun, cetb uTepHeT u
npyrue). [louck nadopmanmu mo Ha3BaHUSIM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (opMyaam

OK 01
OK 02

Conepxxanue yueOHOro Marepuasia
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Tema 3.2. dusnko-
XUMHYECKHE
CBOMCTBaA
HEOPraHMYeCKUX
BCIIIECTB

Teopernueckoe oOyueHue

Mertamnel. OOmue ¢u3MUecKkue M XUMHUYECKHE CBOWcTBa MeTawioB. CrocoObl MOJTy4eHUs.
3HayeHUEe METAJUIOB U HEMETAUIOB B npupoac U KU3HCACATCIbHOCTH YCJIOBCKA U OPraHHU3MOB.
Koppo3sus MetamioB: BUAbBI KOPPO3HUH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3UHU

Hemeramner. O0mue ¢usnyueckne W XMMUYECKUE CBOWCTBA HEMETAJUIOB. THIHMUYHBIC CBOHCTBA
HemerauioB IV— VII rpynn. Kiaccudukanus W HOMEHKIAaTypa COCIMHEHUH HEMETaJlIOB.
KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B IIPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIINX OKCHJIOB U TUJIPOKCHJIOB

IIpakTuyeckue 3aHATHS

CocraBneHue ypaBHeHI/Iﬁ XUMHNYECKUX peaKuHﬁ C Y4aCTHUEM MPOCTHIX U CIOKHBIX HCOPTraHUICCKUX
BEIECTB: METAJIOB M HEMETAJUIOB; OKCUJIOB METAJIIOB, HEMETANIOB U aM(OTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMN M aM(OTEpHBIX THUIPOKCHUIIOB; HEOPraHWYECKHX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA.

Pemenune npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX 3a/1laHUN HAa CBOMCTBA, COCTAB, MOJyYCHHE
n 0e30macHOe MCMOJIb30BaHUE BXKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOM
NeSITEeNIbHOCTH YeJIOBEKa

OK 01
OK 02
IIK...

Tema 3.3.
Nnentuduxarnus
HEOPraHUYCCKUX
BEIIECTB

Conep:xanue y4eOHOro MmaTepuasa

IIpakTHYeckue 3aHATHS

JlaboparopHas padoTa «aeHTudukanms HEOPraHMIECKUX BEIIECTBY.

Pemenune skcrnepuMEHTANBHBIX 3a7]ad MO XUMUYECKHM CBOWCTBAM METAIJIOB U HEMETAIJIOB, IO
pacrno3HaBaHUIO U MOJTYYEHUIO COSAUHEHUN METAIJIOB U HEMETAIIOB.

WNnentuduxanys HEOPraHUYECKUX BEIIECTB C UCHOIB30BAHUEM UX (DU3HKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakuuil. KauecTBeHHbIe peakiiuu Ha Cynbdar-, KapOOoHaAT- U XJIOPUJI-
AQHUOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04

Pasnen 4. CTpoeHue U CBOIICTBa OPraHUYeCKNX BelleCTB

24
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Tema 4.1.
Knaccudukarus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEIICCTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyueHue

[losiBeHKE U pa3BUTHE OPraHUYECKON XMMHUH KaK Hayku. [IpeaMer opraHndeckon XUMHH.

MecTo 1 3HaYeHHE OPraHN4eCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHYECKOE CTPOEHUE KAK NOPAIOK COSAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE IIOJIO)KEHUSI TEOPUU XUMMUYECKOTO CTPOCHHSI OpPraHM4YecKUX coeAuHeHud A.M.
byrnepoBa. YriepoaHblii CKeIET OPraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYIL. M30Mepus U H30Mepsl.

[Tonatue o QynHkumonanpHoW Tpymme. Pamukan. IlpunHiumnel kimaccuuianuyu OpraHUYECKUX
coenquHeHU. MexayHapoaHas HOMEHKJIaTypa W MPUHLMIIBI HOMEHKJIATypbl OpPraHUYECKHUX
coemuaeHui. [Touatrue 00 a30TcoaepKaIMX COCTUHEHUIX, OMOJIOTUYECKU aKTUBHBIX BEIIECTBAX
(yrneBojax, xupax, Oenkax U Jp.), BBICOKOMOJIEKYJSIPHBIX COEAMHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHknaTypa opraHM4ecKuX COSAMHEHHIA OTJICbHBIX KJIACCOB (HACHIIICHHBIC, HCHACHIIIICHHBIC U
apOMaTHYECKHE YIIIEBOJOPObI, CIIUPTHI, (PEHOJBI, abJACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
ap.) CocraBiieHHE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OPraHHMYECKHX BEIIECTB
OTJIENTbHBIX KJIACCOB, MCIIOJIb3YS MX Ha3BaHUS MO0 CUCTEMATHUECKOW U TPUBHAILHONW HOMEHKIIATYpE
(aTHIIeH, aneTwiieH, TiunepuH, deHous, (Gopmanbaerua, yKCycHas KHCIIOTa, TIHUIMH). Pacuers
npocreiiei popmysbl OpraHuuecKOr MOJIEKYIIbl, UCXOAS U3 JIEMEHTHOro coctaa (B %)

OK 01

Tema 4.2.
CBolicTBa
OPraHN4eCKUX
COEeIMHEHUN

OcHOBHOE co/lep:KaHue

12

Du3NKO-XUMHYECKHUE CBOMCTBA OpraHn4eCKux COG,Z[I/IHeHI/Iﬁ OTACJIBHBIX KJIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I U HOMCHKJIATYPBI BHYTPH KJIACCa, TOMOJIOTHYECKH U paad U 061].[35[ Q)opMyna;
HU30MCpUd; (bHSH‘ICCKI/IC CBOﬁCTBa; XHUMHNUYCCKHUC CBOﬁCTBa; CIIOCOOBI HOHy‘leHI/IH)Z

— OPCACIIBbHBIC YTJICBOAOPOAbL (aJ'IKaHBI n I_II/IKJ'IOaJ'IKaHLI). FOpCHI/IC ME€TaHa KaK OJHUH 13 OCHOBHBIX
HCTOYHUKOB TCIJIa B IIPOMBIIUICHHOCTH H 6BITy. CaolicTBa MNPpUPOAHBIX YIJTICBOAOPOOOB,
HaxO0XKJACHUC B IPUPOJAC U IPUMCHCHUC AJIKAHOB;

— HCUPCACIIbHBIC (aJ'IKeHBI, AJIKUHbI H aJ'IKaI[I/IeHBI) U apoOMAaTHUYCCKUC YIJICBOAOPOIBI. FopeHHe
AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHH IJId CBAPKU U PE3KU MCTAJIJIOB

OK 01
OK 02
OK 04
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— KHCJIOPOJCOAEPIKAINe COeAUHEHHUs (CUpPTbl U (PEeHOJBI, KapOOHOBBIE KHCIOTHI M 3(UPHI,
AIbACTUABI U KCTOHBI, KUPHI, yI‘J'IeBOI[BI). HpaKTI/I‘-IeCKOG MNPUMCHCHUC DTUJICHIJIMKOJIA, INIMICPHUHA,
¢denona. Ilpumenenune ¢dopmanbaeruaa, aneTaabJeruia, YKCYCHOM KHCIOTBL Mbula Kak COJU
BBICIINX KapOOHOBBIX KHCIIOT. MOTOIINe CBOHCTBA MbLIIa

— a30TCOJEpKalllhe COCTUHEHUs (AaMHHBI M AMHHOKHUCIOTHI, Oenku). BBICOKOMOJIEKYIIpHBIE
COEIMHEHUS (CMHTETHYECKHE M OHOJOrMYeCKU-aKTHBHbIE). MoHOMEp, MoNMMeEp, CTPYKTypHOE
3BeHO. [lonumepusanys STUIeHa Kak OCHOBHOE HAIIPaBJICHUE €T0 UCIOJIb30BAHNUA.

I'eneTndeckas CBsI3b MEXKy KJIACCAMHM OPTraHUYECKUX COCTMHEHHUN

HpaKTuquKue 3aHATUSA

CBoiicTBa OpPraHMYECKUX COEAMHEHUN OTIEJIbHBIX KJIAcCOB (TpUBHAJbHAS M MEXAYHapOIHAs
HOMEHKJIAaTypa, XHMHUYECKHE CBOMCTBa, CHOCOOBI TOJY4YeHHs): TMpeAeibHble (aJKaHbl U
LMKJIOAJIKaHbI ), HETIpeiebHbIe (AIKEHBI, IKUHBI U aJlKaJUEHbl) U apOMaTUYECKHE YIIIEBOIOPOIbI,
coupThl U (eHosbl, KapOOHOBbIE KHUCIOTHI M 3(UPHL, albAETHIbl M KETOHBl, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsS. 3aJaHusi Ha COCTaBIIEHHE YpaBHEHHM
XUMUYECKHUX PeaKIMi ¢ y9acTUEM OpPraHMYECKUX BEIlECTB HA OCHOBAHUM X COCTaBa U CTPOECHUS

CocraBiieHHe CcXeM peakiuii (B TOM 4YHCIIE€ [0 NPEIJIOKCHHBIM IETTOYKaM IPEBPAICHUM ),
XapaKTEepU3YIOMINX XUMHYECKHE CBONCTBA OPraHWYECKUX COEIMHEHUN OTIENbHBIX KIJIACcCOB,
CrocoObl HX TONY4eHHMs] U Ha3BaHWE OPraHMYeCKUX COEIMHEHUN 10 TPHUBHAIBHOM WK
MEXAYHApOJHOU CUCTEMATUYECKON HOMEHKIIAType.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOWCTBA OPraHUYECKHX
COEIMHEHUH OTAENbHBIX KJIaCCOB

Tema 4.3.
Nnentuduxanus
OpPraHMYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U

Conep:xanue y4yeOHOro MmaTepuaja

Teopernueckoe oOyueHue

buooprannueckue coenuHenus. IIpumenenue u Oumosiormueckass pojb yriaeBoJoB. OkuciIeHHe
YIJIEBOJOB — HCTOYHMK SHEPrUM >KUBBIX OpraHu3mMoB. OO6jacTh NPUMEHEHUs aMHHOKHCIIOT.
[IpeBpaienus GenkoB mMuuM B opraHusme. buonornueckue ¢yHkuuu OeskoB. buonoruueckue
¢byHKIUY XUpOB. POk opraHnyeckoil XUMHUH B pelieHnd Npo0iieM MUIEeBoi 6e301MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
YeJI0BEKa

Ponp opranndeckoll XHMHH B PENICHHH MPOOJIEM SHEPreTHYECKON 0E30MacHOCTH, B Pa3BUTHHU
MEJIMILIUHBI, CO3/JIaHUM HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHMKOB JHEPruu (aJIbTEpHATHUBHBIC
HMCTOYHUKHU SHEprun). OnacHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB
OTIICNBHBIX KJIaccOB (YIJIEBOJOPOJBI, CIHUPTHI, (DEHOJBI, XJIOPOPTaHUYECKUE TPOU3BOIHEIE,
QJIBJACTUIBI U JIP.), CMBICH MOKa3aTeNsl MPEAEIbHO TOMYCTUMOM KOHIICHTPALIUH

Paznen 5. Kunernyeckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHUYECCKUX peaKHl/Iﬁ

CxopocTb
XUMHUYCCKUX
peaKuui.
XHUMUYECKOE
paBHOBeECHE

Conep:xxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

CKopocCTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB: MPUPOJIbI PEArupyroIINX BEIIECTB,
KOHIICHTPALMHA PEArupYIOIINUX BEIIECTB, TEMIEPATYPhl U IUIOIIANA PEAKIIMOHHON MOBEPXHOCTH.
TenoBbie 3¢ (ekThl XUMUYECKUX peakiuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIH.

OO6paTumocTh peakuuil. XMMHUECKOE PAaBHOBECHE U €r0 CMEIIeHHE MO/ JeHCTBUEM pa3InYHbIX
(akTOpOB (KOHLIEHTpALMsI PEareHTOB WJIM MPOJIYKTOB PEaKIMH, JaBJIEHUE, TeMmIeparypa) IS
CO3JIaHUs ONTUMAJbHBIX YCIOBUN NMPOTEKaHU XUMU4ecKux npoueccos. [Ipunnun Jle latense

OK 01
OK 02

IIpakTHYeckue 3aHATHS

Pemenune npakTuko-OpUEHTUPOBAHHBIX 3a/laHUI Ha aHanu3 (aKTOPOB, BIUAIOIIUX Ha U3MEHEHHUE
CKOPOCTH XUMHUYECKOW PEaKIHH, B T.4. C MO3ULIUN IKOJIOTUYECKH 1IeIeCO00pa3HOro MOBEIECHUS B
OBITY Y TPYAOBOH JIEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOLIEH MPUPOAHOMN
CpeIbl.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUl Ha mNpuMeHenue npunuuna Jle-Ulatenve s
HAX0XJCHHUS HAIpPAaBIICHUS CMEUICHHUS PAaBHOBECHS] XMMHUYECKOM peaklUud M aHaimu3 (pakTopos,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02

Paznen 6. PacTtBopsl

Tema 6.1.

Conepxanue y4eOHOro Marepuasia
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IlongaTue o
pacTBopax

Teopernueckoe oOyueHue

PacTBopeHue kak pu3nKo-xumMuueckuii mpouecc. PactBoper. CriocoObl MPUTOTOBICHHS PACTBOPOB.
PactBopumocTs. MaccoBast 1011 pacTBOpeHHOro BemiecTBa. CMBICH IOKa3aTess IPEIesIbHO
JOTYCTUMON KOHIEHTPALMU U €T0 UCIOJb30BAHUE B OLIEHKE HKOJIOTMYECKOI 0€3011aCHOCTH.
[IpaBuma 3K0JIOTHYECKH LIETIECO0OPA3HOTO MOBEICHUS B OBITY M TPYAOBOM JIEATETHHOCTH B IIETISX
COXPAHEHUS CBOETO 3J0POBbSI M OKPYXKAIOWIEH NPUPOIHOM CpEeJibl; ONACHOCTh BO3JCHCTBUSA HA
JKUBBIC OPTraHU3Mbl OIIPE/IECICHHBIX BEIIECTB.

PemreHne mpakTHKO-OPMEHTUPOBAHHBIX PACUYETHBIX 33JaHUN Ha PacTBOPHI, HMCIOJb3yEMBIE B
OBITOBOW M IPOM3BOJACTBEHHOM EATEIHLHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

IpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lepKaHUE (COaePKAHNE MPUKJIATHOTO MO/YJIs1)

Pa3zpen 7.

Xumus B ObITY U IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
NeSITeNIbHOCTH
qeJoBeKa

Conep:xxanue y4yeOHOro marepuasa

Hosgelimne M0OCTHXKEHHST XMMHUYECKOM HAyKW W XUMHYECKOW TEXHOJOTWH. Poib XUMUU B
00€ecTeueHnH PKOJIOTHUECKOM, SHEPTETUUYECKOW M MUIIIEBOM 0€30MacHOCTH, Pa3BUTHH METUITUHBI.
[IpaBusa movcka M aHaaW3a XUMHYECKOM MH(POPMAIMKM U3 PA3IMYHBIX UCTOYHUKOB (HaydHas U
ydeOHO-Hay4YHas JUTEpaTypa, CpecTBa MaccoBor nHpopmaruu, cetb THTEpHET)

IIpakTHYeckue 3aHATHS

Ilonck u aHanu3 KeHcoB O MNPUMEHCHUN XNMHWYCCKUX BEIICCTB U TEXHOJIOTHH C Y4€TOM 6y,£[y1].[€ﬁ
HpO(beCCI/IOHaJIBHOﬁ JACATCIIBHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTCIIbHBIC  MAaTCpHAJIbI,
KOHCTPYKIHMOHHBIC Mar€pualibl, KpacKH, CTCKJIO, KEpaMHKa, MaTCpuajbl IJd9 3JICKTPOHHKH,
HaHOMAaTCpuaJjibl, TCKCTUJIbHBIC BOJIOKHA, MCTOYHHUKH OSHCPIHUH, OPraHUYCCKHUC W MHUHCPAJIBbHBIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHUSL.

3aIJ_[I/ITaZ Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUSA KEHCOB B (1)0pMe MHHH-JO0K/Iaaa C npe3eHTauHeI71

OK 01
OK 02
OK 04
OK 07

IIpoMe:xxyTouHasi aTTecTALUSA 10 JUCHHILJIMHE (324eT)

Bcero

72
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
Jlis  peanu3anu MPOTPaMMbl JTUCIUIUIMHBI JIOJDKHBI OBITH TPETYCMOTPEHBI CIECIYIOIINE
CHeIMAIbHBIC IOMEIICHUS: YIeOHBI KAOMHET XUMHUH U/HITN yIeOHON XUMUICCKOU JTa00PaTOPHH.

Oo0opynoBanue yuye0HOro kadOuHera (HarJsiiHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJeNiel MOJIEKYJI, MOJIEIN KPUCTANINYECKUX PEIIETOK, KOJUIEKLIUU MPOCTHIX U CJIOKHBIX BEILIECTB
W/WIHA KOJUICKIIMM TIOJMMEPOB; KOJUICKIHS TOPHBIX MOPOJ M MHUHEpasioB, Tabmuia MeHneneesa,
yueOHble PpurbMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
MIPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTHUMEAMWIHAS TOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3EHTALHM.

Oo6opynoBanue Japoparopum U Ppadoyux MecT JIAOOPATOPUM: MEH3YPKH, IHUIIETKHU-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJbHBIX peakiui, (GUuabTpoBabHAs Oymara, MPOMBIBAJIKH, CTEKJITHHBIC MPOOUPKU, PE3HHOBHIE
npoOKu, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INTATUBBI JJIs MPOOHUPOK; MEpPHBIE
IAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeauTenbHbIe mumHaAprudeckue (50-100 mu), ctynku ¢
ecTuKoM, (appopoBble HYalIKW, MUHLETHI, (GUIBTPHl OyMakHblE, BaTa, MapJjs, 4acOoBbIe CTEKJa,
ANEKTPOTUIUTKH, JIAOOPATOPHBIE IITATUBHI, CIIUPTOBBIC TOPENKH, CIUYKU, MPUOOP IS TIOTYICHHS
ra3zoB (WM MPOOHpKa C Ta300TBOJHON TPYOKOM), AepKATEIH ISl MPOOUPOK, CKISTHKU JIJIST XpaHEHUS
PEaKTUBOB, pa3gaTOYHbIC JIOTKU; xuMudeckrue crakanbl (50, 100 u 200 mu1); mmarenu; MUHICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) u MepHBIE KOJIObI
(25, 50, 100 u 200 mur), BoAstHast OaHs (MJIM TEPMOCTAT), CTCKIISTHHBIC MAJIOYKH; KOHUYECKHAE KOOI
st tutpoBanus (50 m 100 MuT); MHAMKATOPHBIE TIOJOCKU AJiA ompeneiaeHuss pH u cranmapTHas
WHIWKATOpHAs ITKaJa; YHUBEPCATbHBIN MHANKATOP; muneTku Ha 1, 10, 50 M (wnm go3atopsl Ha 1, 5
u 10 M), GropeTKH sl TUTPOBaHUsA, MeAuITMHCKUe mmpuipl Ha 100—150 M, maGopaTopHble W/Wmn
aHayMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mKkad, u ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmannonHoe obecriedeHUe peaau3anuy mMporpamMmmbl

1. Jlns1 peanuzanuu nporpaMMbl 0MOIHOTeYHBINA POHA 00pa30BaTENbHOM OpraHU3aliy JOJKEH
UMETh TeyaTHble W/WIK DIEKTPOHHbIE oOpa3oBaTelibHble W HH()OPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BAHHBIE I UCHIOJIB30BaHUS B 00pa30oBaTeIbHOM IPOLIeCCe, HE CTapIie 5 JeT ¢ MOMEHTa
W3/IaHus.

2. PekoMeHnyemble TieUaTHbIC W3/IaHUS 110 peanu3anuu o0eo0pa3oBaTeaIbHON TUCIUILINHBI
MIPEJICTaBJICHBI B METOIUYECKHX PEKOMEHIAINAX M0 OpraHu3aliuu 00y4eHHsl.

3.3. UudopmaunoHHoe obecniedeHre peaju3aiuu NporpaMmbl

Ilepeuenb pexoMeHayeMbIX Y4eOHbIX uU3IaHMi, VHTepHeT-pecypcoB, AONMOJHUTEJIbHOM
JuTepatypbl OcHOBHasl IMTepaTypa:

1. Xumus 10, 11 knace. I'abpuensa O.C., Octpoymos W.I'., Cnankos C.A. — Mocksa: [IpocBemienue,
2022.

2. Xumus. 3agavyHuK: yaeOHoe mocobue aisi cpegHero npodeccuonansHoro oodpasoBanus / FO. A.
Jlebenes [u ap.]; mox obmielt penakiueii I'. H. @aneeBa. — Mocka: M3natensctBo IOpaiit, 2020.

3. Xumus: yueOHHK U1 cpeanero npodeccuonanbuoro odpazosanus / FO. A. Jlebenes, I'. H. ®@anees,
A. M. T'ony6es, B. H. lllanosan; mox obmieit pegakmueii I'. H. ®aneea. — 2-e uzj., nepepad. u gorn. — MockBa:
WznarensctBo FOpaiit, 2020.

JlonosiHUTeILHAS JIUTepaTypa:
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1. MapteHoBa, T. B. XumMusi: yaeOHUK U IPaKTHKYM JUIS CPEAHEro MpogecCHOHANBHOrO 00pa30BaHus
/ T. B. MaptbinoBa, U. B. Apramonosa, E. b. 'onynos; mon obuieit penakuueii T. B. MapTeiHOBOM. — 2-€ W31,
uctp. u non. — MockBa: Uznarensctso IOpaiit, 2020.

HNHTepHeT-pecypcesl:

1. www. krugosvet.ru /yauBepcanbHas sHIKI0neus «Kpyrocser» /

2. http:// sciteclibrary.ru /Hay4HO-TeXHUYECKass OMOIMOTEKA/

3. www.auditorium.ru /6ubamnorexka HHCTUTYTA «OTKPHITOE OOIIECTBOY /

5. www. interneturok. ru («Buaeoypoku mo npeaMeram MIKOIBHON MPOrpaMMED»).
6. www. chemistry-chemists. com/ index. html (;iexkTpoHHBIH KypHaT «XUMHUKA H XUMHSI).
7. www. hemi. wallst. ru («Xumus. OOpa3oBaTenbHbINA CANT ISl HIKOJIBHUKOB).

8. www.alhimikov.net (OOpa3oBaTe/bHbIN CAHT JIJIS IIKOJILHUKOB).
9. www.chem.msu. su (DaekTpoHHas GHOIMOTEKA TI0 XUMHH ).

10. www. hvsh. ru (xypHan «XUMHS B IIKOJIEN ).

11. www.hij.ru (kypHan «XUMHS 1 KUIHDY).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJBHOI
JUCHUIINHBI

KoHTposnb 1 oleHKa pe3ynbTaToB OOydeHHs! OCYIIECTBISETCS IMpernojaBaTesieM B IMpoliecce

IMPOBCACHUA IMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHI)IX pa60T, TECTUPOBAHHA, d TAKKEC BBLIITOJTHCHUA

0OyJarOIMMHUCA WHIWBUAYAIbHBIX 3aJaHUN, TPOEKTOB, HCCIEeNOBaHUNA. Pe3ynbTaThl oOyueHuUs

OIMpCACIIA0T, YTO o6yqa}0umec;1 JOJDKHBI 3HATh, IIOHUMATh U JACMOHCTPHUPOBATH IIO 3aBCPIICHHUU
HU3YUCHUA TUCHUITIIINHBI.

Jis GopmMupoBaHuUsi, KOHTPOJISI U OIEHKH DPE3YJIbTAaTOB OCBOCHMSI Y4€OHOUM NHCIUIUIMHBI

UCIIOJIb3YEeTCSI CHCTEMa OLEHOYHBIX MEPONpPUSITUH, MpeICTaBisionas co00i KOMILIEKC Yy4eOHBIX
MEpOTIPHUITHH, COTJIACOBAHHBIX C pPe3yJabTaTaMHu O00ydeHUs B CHOPMYIHPOBAHHBIX ¢ yuyeToM PI'OC
COO (mpeametnHbie pe3yabTaThl o auciumuinie) u I'OC CIIO.

THunbl OLEeHOYHBIX

XUMUYECKUX IEMEHTOB
U TIPUPOAa XUMUYECKOMH
CBS3U

dbopMyIbl cCOeAMHEHUN B
COOTBETCTBUU CO
CTENIEHbIO OKUCIICHHS
XUMHUYECKUX HJIEMEHTOB,
UCXOJIS1 U3 BaJEHTHOCTH U
3IEKTPOOTPULATENBHOCTH

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yyeHus .
MeponpusITHI
| | OcHoBHOE conep:kaHue
1 DopMyJIHpPOBATH
Pa3nea 1. OcHOBEI pMyJHp
0a30Bble NOHATUS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocraiars xumnueckue |l. Tect «Ctpoenune atoMoB

XHUMHYECKHUX IJIEMEHTOB, 1
MPUPOJa XUMHUECKOU CBSZU».

2. 3amayu Ha COCTABIIEHHE
XUMHYECKUX POpMYI
JIBYXaTOMHBIX CO€IMHEHUI
(oxcumoB, cynb(UI0B, THAPUIOB
U T.IL.).

3. 3amanus Ha MCIOJb30BaHUE
XUMHYECKOH CUMBOJIMKU B
Ha3BaHUM COEAUHEHUI 110
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OK/IK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

HOMEHKJIAType MEXIYHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKJIAJIHON XUMUU U
TPUBUAJIBHBIX HA3BaHUN JUIs
COCTAaBJICHUSI XUMUYECKUX
(dbopMyJ IByXaTOMHBIX
coeMHEHUM (OKCHIOB,
Cyab(GUI0B, THAPUAOB U T.II.) U
JPYTUX HEOPraHUYECKUX
COEIMHEHUH OTIENIbHBIX KJIAaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIEpUOANYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
J.W. Mennaeneena

1. Tect «MeTannuueckue /
HEMETAJNIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TTOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeunenecBay.

2. IlpakTryeckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U TIEPHOIUICCKUM
W3MEHEHHEM CBOMCTB
XHMHUYECKHX DJIEMEHTOB U HX
COEIMHEHHUH B COOTBETCTBUHU C
nojoxxenueM Ileproanueckoit
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHUYECKUE 3aJIaHUs Ha
XapaKTEPHU3aIUI0 XUMHYECKUX
3JIEMEHTOB: «MeTamindeckue /
HEMETAINIMICCKUE CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJICMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOECHHEM U TOJIOKEHUEM B
MIEPUOAUYECKON CUCTEME
XHMUYECKHUX DJIECMEHTOB

J.. MenneneeBay
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHi
2 Xapakrtepu3oBath Tunbl |KonTposbHas padora
Paznen 2. Xumuveckue .
xuMH4ecKux peaknuii  [«CTpoeHue BelecTsa u
peakuuu
XUMHYECKHE PeaKIum»
2.1 |OK 01 |Tunsl XuMHYECKUX CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE
OK 04 |peakmuit COCIMHEHUS, PA3JIOKEHUS, | yPABHEHUN PEAKIIUNA:
oOMeHa, 3aMellleHus, — COeMHEHUS, 3aMEIICHU,
OKHUCIIUTEIBHO- pazioxxeHus, oOMeHa;
BOCCTaHOBUTEJIbHbIE — OKHUCJIUTEIBHO-
peakuuu BOCCTAHOBUTEIBHBIX PEAKIIU C
HCII0JIb30BAaHUEM METOJIa
AJIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacyeT MacChl
BEIECTBA UK 00BEMA
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YJaCTBYIOIIUX B
pEeaKnUU BELECTB; PaCUEThI
Macchl (00bEMa, KoTMIecTBa
BELIECTBA) MIPOYKTOB PEaKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
pUMecH
2.2 DIIEKTPOJIUTUYECKAS CocTaBiATh ypaBHEHUS 1. 3amanus Ha cocTaBlIeHUE
JMICCOLIMAIMS M HOHHBIA |XUMHYECKUX PEeaKIUU MOJIEKYJIIPHBIX 1 HOHHBIX
oOMeH HMOHHOTO 0OMeHa ¢ peaxiuii ¢ yuacTueM KUCIIOoT,
y4acTHEM OCHOBAHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHWE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Tursl
XUMHYECKUX peakiui”
3 Paspnen 3. Crpoenue u |UcciaenoBars crpoenne u|KonTposabHas padora

CBOMCTBA
HEOpPraHu4YecKHX
BelIEeCTB

CBOMCTBA
HEOpraHu4YecKHuX
BeII[eCTB

«CBoOICTBa HEOPTAHUYECKUX
BelleCTB»
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OK/IK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEIIIECTB

Knaccupunuposatsb
HEOPraHU4eCcKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (hOPMYIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXAYHAPOJIHOU
WJIM TPUBHUAIBHOU
HOMEHKJIaType».

2. 3a1aum Ha pacyeT MacCcoBOM
JI0JIA (MacChl) XUMHUYECKOTO
3lIeMEeHTa (COeUHEHNUs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3aganus Mo
KJaccu(ukanuy, HOMEHKIaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNE XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH.

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIui
C y4acTHUeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA ¥ CITIOCOOBI MOTyUYEHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJIYYEHUE
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKux KAUECTBEHHBIC PEAKIIMM  |33J1aHUs 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UICHTU(DHUKAIIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UcciaenoBarh crpoenne u|KonTposbHas padora
CBOIICTBA cBoiicTBa oprannueckux («CTpoeHue u cBolicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB)
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
CTpOEHUE U OpraHHyYecKre BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATIHLHOU WU
OpPraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOAHON
CHCTEMAaTUYECKON HOMEHKJIAType.
2. 3aga”usa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOs
U3 AJIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3agaHust Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKHUX

OpraHu4YeCKUX BCUIECCTB OT
CTPOCHHA MOJICKYIJI

BELIECTB HA OCHOBAHUH UX
COCTaBa U CTPOECHMUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKIUi U
TE€HETHUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHUSM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHUuYECKUX
BELIECTB MU HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTMKO-OpUEHTUPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHbIC PEAKIIMN  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OpPraHNYeCKHUX XUMHUYECKUX PEAKIUI C yJaCTHEM
MIPUMEHEHHE B OBITOBOM |COEIMHEHUN OTJENIbHBIX |OpraHMYeCKUX BEIIECTB, B T.U.
1 IPOU3BOJICTBEHHOM KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentudukanusi OpraHn4ecKux
COE€OUHEHNN OTAEIBLHBIX KJIAaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMoaAMHAMHUYeckHe |(paKToOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuui
XHUMHYECKHX PeaKIui
5 | OKO1 CKoOpOoCTh XMMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK |TEOPETHUYECKUE 3aJJaHUs Ha
paBHOBECHE pearupyronmx BemecTB U |aHalinu3 (pakTopOB, BIUSIOIUX Ha
TEMIIEPATypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PeaKIHii peakiuu. [IpakTuko-
XapaxkTepus3oBaTh OPUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHHS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarense ans HaxoxaeHUs
pEaKIuu Cpebl U HAIPaBIICHUS CMEIICHUS
TEMIIEpPATyphl HA PaBHOBECHS] XUMUYECKON PEAKIINN
CMeIlleHHE XUMUYECKOTO |U aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTtBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuars UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
2. IlpakTuKO-OpUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHOM J€SITEIHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGopartopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
UCTHHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHue MPUKIATHOTO0 MOLYJI)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayuieil npogeccuoHaabHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YesIoBeKa
yeJioBeKa ¢ MO3uI Uit

IKOJIOTHYECKOM
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY H
MIPOU3BOICTBEHHOMN
JeSATEIIbHOCTH YeJI0BEKa

O11eHUBAaTh MTOCIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOMN
JeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUYECKOH
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
npoeCCUOHATBHOU
JIESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOKIEHHE Fa30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBHa-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! 1iis
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacCTUTENbHBIX TPENapaToB
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