MHWHUCTEPCTBO OBPA30BAHMS YU HAYKH PECITYEJTUKH JATECTAH
I'BIIOY P «TlpodeccHoHanbHO - meaarornyeckuit KOJINEeAK
uMeHd M.M. Memkunosa»

A ety »_ OL  2025r.
PABOYAS NIPOTPAMMA YYEBHOM JIMCLHHILIMHbBI
OY.07 Xumun

Koa u HaumeHoBanue cneunanssocty  40.02.04 Opucnpynenuus
BXoasuieii B coctas Y1 C 40.00.00 FOpucnpynenuus

KBanudukauus Beimycksuka: opuct

Ilporpamma onoGpena ETHOMH OBO# ) KOMH ECTECTBEHHO -
BIX JUC H

Ilpencenarens npeamMeTHOH (LUMKIOBOH) KOMHCCHH

« 20 » W 2025 r.

W3bepbam 2025



MunucrepcTBO 00pa3zoBaHus U Hayku PJ]
INocynapcTBenHoe Or01KeTHOE MPOdecCHOHAIBHOE 00pa30BaTEIHLHOE

yupexnenue PJ1
«IIpodeccronanbHO - neAaroruyeckuil koyemk nmenn M. M. MemxuioBay

VTBEPXJIAIO
Jupexrop:
AnsueBa C. M.
MOJIITUCH DdUO
K« » 2025 T.

PABOYAS ITIPOTPAMMA YUYEBHOW JUCIIUITIJIMHBI

OV .07 Xumus

Kon n nanmenosanune cnenmaipbHoctd  40.02.04 IOpucnpyaeHnus
Bxondien B coctaB YI'C 40.00.00 FOpucopyneHmnus

KBanmudukanus BbITYCKHUKA: FOPUCT

[Iporpamma omoOpeHa npeaMeTHON (IIMKJIOBOW) KOMUCCHEH €CTECTBEHHO -
HAYYHbIX JUCHUIIINH

ITporpamma onoOpeHa mpeaAMETHOM (LIMKJIOBOM) KOMUCCUEH €CTeCTBEHHOHAYYHBIX
NUCIUTIIAH

[Ipencenarens npeaMeTHOH (IIMKJIOBOW) KOMUCCUU

OcmanoBa M.C.

TToxmucek (5[0

2025r.

N36epbart



Pabouas nporpamma yue6Hoi nucuumauabel OYJ1.07 Xumus pazpadboraHa Ha

OCHOBC:

- denepanbHOrO TrOCYJAapCTBEHHOr0 0Opa30BaTEIbHOIO CTaHAAPTa CPEIHETO
po¢eCCUOHANTBHOTO oOpa3oBaHus 1o CIIELIMAIBHOCTH 40.02.04
IOpucnpyaeHuusi, BXOISIIEH B COCTaB YKPYNHEHHOM TPYIIIBI CIENUATbHOCTEN
40.00.00 HOpucnpyaeHumsi, yTBEPKJICHHOIO MPUKA30M MHUHIPOCBELICHUS
Poccun ot 27.10.2023 1. Ne798, 3apeructpupoBano B MuHtocte Poccun
01.12.2023 r. Ne76207;

C YYETOM:
- MPUMEPHOM MPOTrPaMMBI;

- B COOTBETCTBHUM C pabO4YMM y4eOHBIM IIJIAHOM OOpa30BaTENIbHOM OpraHU3alluu
Ha 2025/2026 yueOHBbIH TO/I.

Pa3paboTuuk:

Maromenoa Hypust XabuboBHA - IPENOIaBATEID




COJIEP)KAHUE
. IACIIOPT PABOYEM IPOI'PAMMbBbI YUYEBHOM
NTUCHUIIJINHBI

. CTPYKTYPA HW COJEPXKAHUE YUYEBHOU
JANCIOUIIJIMHBI

. YCJIOBUA PEAJ/IN3AIINN YYEBHOM
JANCIUIIJIMHBI

. KOHTPOJIb n OLEHKA PE3YJIBTATOB
OCBOEHUSA YYEBHOU JUCHUITJIMHbI

CcTp.

10

19

20



1. HACIIOPT PABOYEM ITPOI'PAMMBI YYEFHOM JNCHUIIJINHBI
OVJ.07 Xumus

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

PabGouas mnporpamMmma y4eOHON MAMCHMIUIMHBI SIBJISIETCS YacThbIO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenpansHOocTH  CIIO 40.02.04 IOpucnpviaeHIMsi, BXOOAIIEH B COCTaB
ykpynHeHHo# rpymibl ipodeccuii 40.00.00 FOpucnpyaeHuus.

1.2. MecTo ANMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(decCHOHATBLHOMI
o0pa3oBaTeJIbHOW NPOrpaMMbl: JHUCHHUIUIMHA BXOJUT B ULUKI 0a30BBIX
00111€600pa30BaTEIbHBIX JUCIUTLINH.

1.3 Heawn, 3a1a4u ¥ MJIAHUPYEMbIe Pe3yJabTAThl 0CBOCHUS THCIIUIIMHBI

Hesau u 3agaun aucUIUIMHBL. DOpMUpPOBaHUE Y CTYACHTOB MPEICTABICHUS
0 XMMUYECKOHN COCTABISIONIEN €CTECTBEHHO - HAYYHOW KapTHUHBI MHUPA KaK OCHOBBI
OPUHATUS  PELICHUH B  JKU3HEHHBIX W  MPOU3BOJACTBEHHBIX CHUTYAIUSX,
OTBETCTBEHHOT'O MTOBEJICHHS B IPUPOTHOMU CpETIE.

3agaun TUCHMILVINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SABJICHUI B OKPY’KAIOLIECH cpelie, HEeTOCTHON HAyYHOU KapTUHBI MUpa,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIBI HEOPTAHUYECKUX M OPTaHUUYECKUX
BEIIECTB, YpPaBHEHUS  XUMHUYECKUX  pEAKIMi, OOBSICHATH HX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMmupoBaTh HABBIKM TMPOBEACHHUS MPOCTEHINMX  XUMHYECKUX
HKCIIEPUMEHTATBHBIX HCCIEOBAHUN C COONIOJCHHEM TpaBUiI 0E€30MacHOTO
oOpalieHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS WCIIOJIH30BATh UH(GOPMAIUIO XUMHUYECKOTO XapaKkTepa 3
Pa3IMYHBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS  TPOTHO3UPOBATH  MOCJEACTBUS  CBOEH
NEATEIbHOCTA U XUMHUYECKHX MPUPOAHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
MIPOLECCOB;

6) chopMupoBaTh MOHMMAHNE 3HAYUMOCTH JOCTHDKCHUH XUMHUUYECKOW HAyKH
Y TEXHOJIOTUH JJIsl pa3BUTHS COLMATIBLHOM U MTPOU3BOJCTBEHHOM cdep.



Ilnanupyembie pe3yabTaTbl OCBOCHHS 001e00pa30BaTEIbHON JUCHMINIMHBI «XHMHA» B cooTBeTcTBUM ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Kox u wHaumMeHoBaHmue
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

JINYHOCTHBIE H METANPpEAMETHDBIC

IIpeameTHbIe

OK 01. Berbupatb
crocoObI peleHus 3a/1a4
npodeccCuoHaIbHOM
JEATEINbHOCTH
MPUMEHHUTEITHEHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TPYyIy, OCO3HAaHWE IIEHHOCTH MacCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K aKTUBHOM JIEATEIIBHOCTH TEXHOJOTHYECKON U
COIMAIIbHOM HAMpaBJICHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATH,
IJAHUPOBaTh W CaMOCTOSITEJNIBHO  BBIMOJHATH — TaKyIO
JIeATEIIbHOCTB;

- HWHTEpeC K pasIuuHbiM cdepaMm npodecCHoHaATHHOU
JIeATEIIbHOCTH,

Osaanenue YHHMBEPCAJIbHBIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:
a)0a30BbIe JIOrHYecKHe eiicTBUA.

- CaMoOCTOATENHbHO (OPMYJIMPOBATh U aKTYaJU3HPOBATH
npooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIM NPHU3HAK WJIM OCHOBaHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONpEAeNATh LIETU NeATEILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU WX JTOCTHKCHUS;

yueOHbIMU

- BBIABJIATH 3daKOHOMCPHOCTHU u IMPOTHUBOPECUNA B
pacCMaTpUBACMBIX ABJICHUAX,

-  BHOCHTb KOPPCKTUBbBI B JACATCIIbHOCTb, OLCHHBATb
COOTBCTCTBUC  PE3YJIbTATOB LCIIKIM, OLCHUBATH PHUCKHU
MOCHEACTBUN JeATEIbHO CTH,

- pa3BHBATb KPCATUBHOC MbBIINIJIICHUC IIpH PCHICHHUU

KU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIeN0BaATEIbCKHE IeiiCTBHS:

- BJIaJeTh HaBBIKAMH  Yy4eOHO-HCCIEAOBATEIbCKON WU
MIPOEKTHOM EATEIHHOCTH, HABBIKAMHU pa3pelieHus mpooem;

- BJAJETh CHUCTEMOM XHMMHWYECKHX 3HAHU, KOTOpasd
BKJIFOYAET: OCHOBOTOJIATAIONINE TOHATHS  (XUMUYECKUU
9JIEMEHT, aTOM, JJIEKTpOHHas o00oJjiouka atoma, s-, p-, O-
AJIEKTPOHHBIE ~ OpOWUTaTM  aTOMOB, HMOH,  MOJIEKYJa,
BaJICHTHOCTH, AIEKTPOOTPHUIIATEIIHHOCTD, CTETEeHb
OKHCIICHUS, XUMHUYECKas CBs3b, MOJIb, MOJIApHAsh Macca,
MOJISIpHBIH 00BEM, YIJIEPOJHBIN CcKeneT, (PyHKIHOHAIbHAs
rpynmna, pajavkan, HW30MEpHs, H30MEepbl, TOMOJOTHYECKUMA
psn, TOMOJIOTH, YIIEBOJIOPOIBI, KHCIIOPO/I- "
a30TCOJIepIKaIe COCIUHEHMs, OWOJIOTHYECKH aKTUBHBIE
BellecTBa (YIJIEBOJIbI, JKUPBI, OCIKHU), MOHOMEDP, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS,
KpUCTAJUIMYECKasi pEeIIeTKa, THUIBl XWMHYECKHX pPEaKUuil
(OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE, 9K30-U
SHIOTEPMHYECKHE, PEaKIIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJINUTHI, HEJIEKTPOJINTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMALNs, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKON peakluy, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHs XMMHYECKOTO CTPOCHHUS OpPraHHuYeCcKUX
BeumectsB A.M. bytiepoBa, Teopus 3IEKTPOJIMTUYECKOU
Jucconmanuu, nepuoandeckuid 3akoH J[.M. MeHnneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAaKTOJIOTHUECKHE CBEICHUS O

CBOﬁCTBaX, COCTaBc, MOJIY4YCHHUHU u 0e3011acHOM
HCIIOJIb30BaHNH BaXHEHUIITHX HEOPraHN4YCCKUX 151
OpraHn4YCeCKUux BCIICCTB B 6I>ITy u HpaKTquCKOﬁ

ACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBIC IMPHU3HAKKW W B3aAUMOCBA3b
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- BBIABJIATH HpI/IqI/IHHO -CJICACTBCHHBLIC CBs3HU 148
aKTyaHI/IBI/IpOBaTb 3a,uaqy, BBIABUI'ATH FI/IHOTC?)y cc peH_IeHI/ISI,
HaXOIUThb aprMeHTbI JIIA JOKa3aTeJIbCTBA CBOUX
YTBEPKJICHUH, 3aaBaTh IapAMETPBI U KPUTEPUH PELICHUS;

- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)IC B XOJIC pGHIGHI/ISI 3a1a4u
pe?.y.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬁX;

- YMGTI) nepeHochb 3HAHUA B HOBH&B&TGHBHYIO 158
HpaKTI/ILIeCKyIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTI) I/IHTGFpI/IpOBaTI) 3HAHUS U3 paSHI)IX HpeI[MeTHI)IX
oOJacrei;

- BbIABUI'aTb HOBBLIC HJICH,
IIoOaX0oabl U peIHeHI/ISI;

- cHOCOOHOCThL WX WHCIIOJL30BAHMS B IO3HABATEILHOW U
COIMAJIBHOM MPAKTUKE

npeajiaratb OpPUIruHAJIbHBIC

HN3YUCHHBIX HOHHTHﬁ, IIPUMCHATH
IHOHATHUA Inpu OITMCaHUN CTPOCHUA u CBOICTB
HCOPraHN4YCCKUX n OpraHU4YCCKUX BCUICCTB n ux
HpeBpameHHﬁ; BBISABIISITh B3aMMOCBSI3bh XUMHUYCCKUX 3HAHHUH

COOTBCTCTBYIOIIUC

C IIOHATUAMU n npeacCTaBJICHUAMU ApYyTrux
C€CTCCTBCHHOHAYUYHBIX IPCAMETOB,
- YMCTb HUCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX

COCIMHEHUN MEXIYHApOJHOIO COK03a TEOPETUYECKOUW U
HpHKHaI[HOﬁ XHUMHU W TPUBHUAJIBHBIC HAa3BaHUSA BaKHEHUIITNIX
BEILECTB (aTHIIEH, aleTuIIeH, TJIUIIEPYH, denom,
dopManbaeru, yKCycHas KHCIOTa, TJIMLWH, YrapHBIM ras,
yl"J'IGKHCJ'II;IfI ra3d, aMMHaK, ramicHas HU3BECTb, HETallcHas
U3BECTh, NMUTHhEBAsI CcOJa U JAPYrHX), COCTaBIATH (HOPMYIIbI
HCOPraHN4CeCKUX M OPraHUYCCKHUX BCIICCTB, YpPaBHCHUA
XUMHUYCCKUX peaKHHﬁ, 00BACHITH UX CMBICJII; IMOATBEPKIAATH

XapaKTCPHBIC XUMHUYECCKUEC CBOIiCTBa BEUICCTB
COOTBETCTBYIOIIMMH  3KCIIEPUMEHTaAaMH M 3allUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb YyCTaHaBJIMBATh MPUHAIIEKHOCTh H3YUYECHHBIX

HEOPraHWYECKNUX M OPraHUYECKUX BEILECTB K ONPEIEICHHBIM
KJlacCaM M TIpyNIaM COCOUHECHMM, XapaKTEepH30BaTb MX
COCTaB W BaKHEHIIWE CBOMCTBA; ONPEIEIATH BUIbBI
XMUMUYECKHUX CBsI3€il (KOBaJleHTHAs, HOHHAs, METaJUINYecKas,
BOJIOPOJ/IHAs), THIIbl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(UIMPOBaTh XUMUYECKUE PEAKIMU; - c(HOPMUPOBAThH
IIPEJICTABIICHHUS: 0 XUMHYECKON COCTaBJIAIOLICH
€CTECTBCHHOHAyYHOM KapTUHBI MHpa, pOJU XUMUU B
NO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS
U KyJIbTYpbl JIMYHOCTHU, €€ (DPYHKLHOHAJIBHONH T'PaMOTHOCTH,
HEOOXOJMMOW JiIsl  pellleHHs NPaKTUYEeCKUX 3ajady U
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOTHON CpELE;

- YMeThb MPOBOAUTH PacueThl M0 XMMHYECKHM (opMylaM H
YPaBHEHUSIM XMMHUYECKUX PEaKUUl C HCIOJIb30BAHUEM
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¢u3MUecKuX BENMYMH, XapaKTepPU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMalbHBIC
yCIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyallUsiX, CBSA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

OK 02. Ucnonr3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MIOUCKA, aHATIU3a U
WHTEPIpPETAINN
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoeccHoHaTBHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:

- c(opMHpPOBAaHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOILIECTBEHHOMU
MIPaKTHKH, OCHOBaHHOTO HAa  Juaiore KYJbTYD,
CIOCOOCTBYIOLIETO ~ OCO3HAHMIO  CBOErO  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHHUE SI3bIKOBOW M YMTATEIbCKOW KYIBTYpbI
KaK CpeJCTBa B3aHUMOJCHCTBUS MEXAY JIIOJAbMU U TO3HAHUS

MHpA;
- OCO3HAHME IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCIIEIOBATENBCKYIO

NesITeNIbHOCTh MHIUBUIYAIbHO U B TPYIIIE;
OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

B) padora ¢ undgopmanueii:

- BIAJETh HaBbIKAMU TMOJy4YeHUs uHoOpManuu U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO OCYUIECTBIISATH
MOUCK, AaHaJIMW3, CHCTEMAaTU3alUI0 M  HHTEPHPETALUIO
nH(OPMALIUY PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- co3JaBaTh TEKCThl B pa3IUYHbIX (opMarax ¢ y4eToM
HazHaueHUs: MHGOpMaIuU U I1IeNIeBOM ayIUTOPUH, BhIOUpas
ONTUMAJIEHYIO (HOPMY IIPECTABICHUS U BU3YalIU3allUH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTH HHPOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3THYECKHM HOPMaM;

- UCHONB30BaTh  cpeAcTBa  MHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKaTUBHBIX ¥  OpPraHU3allMOHHBIX  337a4  C
coOmrogeHneM  TpeOOBaHWIl ~ SPrOHOMHUKH,  TEXHUKHU

yueOHbIMU

- yMeTh IUIAHHPOBATh M  BBHIMOJHATH  XUMHUYCCKUHN
AKCIIEPUMEHT (TPEBpAICHUsI OPraHUYECKUX BEHIECTB TMpHU
HarpeBaHuM, MOJydYeHHUE ITHJIEHA U W3y4YEHUE €ro CBOWCTB,
KaueCTBEHHBIC PEAKIIMU Ha aJbJETHJIbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JIeHaTypamus OCEJIKOB MpPH HarpeBaHWH, IBETHHIC
peaknuu OeJIKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpEeNeNsATh Cpeay BOIHBIX pPacTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynabdar-, xkapOoHaT- W XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHHUS;, PEIIaTh AKCIIEPUMEHTATbHBIC 3a/a4u TI0
temMam "Mertamnel" u "Hemetamnel") B COOTBETCTBHH C
MpaBUJiaMHd TEXHUKH OE€30MacCHOCTH MpU OOpameHuu ¢
BEIIECTBAMH u 1a00paTOPHBIM 000pyI0BaHKEM;
NPEJICTaBISTh PE3y/bTaThl XUMUYECKOTO HKCIEpUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUH U
(dbopMynupoBaTh BHIBOJIbI HA OCHOBE 3THX PE3Y/IbTAaTOB;

- yMeTb aHaJU3UPOBAaTh XMMHUYECKYI0 HH(pOpPMAIHIO,
MOJIy4aEMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCCOBOM
uHpopMmaruu, cetb UHTEpHET 1 Ipyrue);

- BIIAJICTh OCHOBHBIMM METOJaMU HAyYHOTO [O3HAHUS
BELIECTB U XMMHUYECKUX SBJICHUN (HaOMIoeHne, U3MEpPEHHE,
SKCIIEPUMEHT, MOICTIUPOBAHUE);

- YyMETh MPOBOJHUTH PacueThl MO XMUMHUYECKUM (opMyaaMm U
YPaBHEHHUSAM XHMHUYECKUX PpEaKIHi C HCIOJIb30BaHHEM
buznyecKuX BENUYMH, XapaKTEpU3YIOIIUX BeEIIecTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMabHBIC
YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS UIsl MPUHSATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallMsX, CBS3aHHBIX C




0€30MacHOCTH, TUTHEHBI, PECYpCOCOCpeKEeHHS, TIPABOBLIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM OE301MaCHOCTH;

- BJaJAETh HaBBIKAMHU  pACIO3HABAHUS U  3aLIUTHI
nHpopManuu, THPOPMAITHOHHON 0€30MTaCHOCTH JIMIYHOCTH,

BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. DddexrrBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH H
CaMOOIIPEICIICHUIO;

-OBJIQJICHUE HaBBIKAMHU yueOHO-UCCIEeI0BATEIbCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjianeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD.

- MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U
WHJMBHUIYATBHOW paOOTHI;

- NMpUHUMATh e COBMECTHOW  JI€ATEIHHOCTH,
OpraHW30BBIBATh M KOOPAMHUPOBATH JICUCTBHS TIO €€
JOCTH)KEHHMIO: COCTABJIATh IUIAH JCWCTBUM, pacHpeaeisTh
POJIM C y4€TOM MHEHHUH Y4aCTHUKOB OOCYXKIaTh Pe3yJabTaThl
COBMECTHOM pabOTHI;

- KOOPIMHUPOBAaTH M BBHINOJHATH paboOTy B YCIOBHSX
peanbHoro, BUPTYAJILHOTO u KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B

pa3IMYHBIX  CUTYyalUsAX, MPOSBIATH  TBOPYECTBO |
BOOOpakeHUE, OBITh HHUITMATHBHBIM

OBianenue YHHBepCcaJIbHbIMH peryJsiTHBHBIMHU
JelCTBUSIMH:

r) NpUHSITHE Ce0s M APYTUX JIO/Ie:

- NPUHUMATh MOTHBBI W apryMEHThl JPYruxX JIOJCH mpu
aHaJlu3e pe3yabTaTOB IEATEIbHOCTH;

- TpU3HABaThb CBO€ MPaBO W MPaBO JPYrUX JIOAEH Ha
OIIIMOKU,

- pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TMO3UILIUHU JPYTrOTO
YEJIOBEKa;

- yMeThb IUJIJAHUPOBaTh U  BBINOJIHATh  XHUMHUYECKUU
AKCHEPUMEHT (IIpEBpALCHUs] OPraHMYEeCKUX BEUIECTB MpU
HarpeBaHuu, MOJIY4YE€HUE 3TUJICHA U M3YYEHHUE €ro CBOMWCTB,
KayeCTBEHHbIEC PEaKIMU Ha aJIbJIETU]Ibl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OeIKOB IpH HAarpeBaHMM, IBETHBIE
peaknuu O€IKOB; MPOBOJUTH PEAKIUM HOHHOTO OOMEHa,
ONpENeNATh Cpeay BOIHBIX pPAacCTBOPOB, KayeCTBEHHbBIE
peakuuu Ha cyiabdar-, KapOOHAT - U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh SKCIIEpUMEHTAJIbHBIE 3a7aud I10
temMam "Mertamiel" u "HemeTtannel") B COOTBETCTBHUHU C
NpaBWIaMHU TEXHUKM O€30MacHOCTH IMpH oOpalleHuu ¢
BELIECTBAMU U 71a00pPaTOPHBIM o0opyaoBaHUEM;
MPEACTABIATh PE3YJAbTAThl XMMHUYECKOIO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIUN U
dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB

OK 07. ConelicTBOBaThH

B 006J1acTH 3K0JIOrHYe€CKOr0 BOCIIUTAHUA:

- C(I)OpMHpOBaTL IMPCACTABJICHUA: (V) XHMHUYECKOM




COXPAaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HaHUs 00
W3MEHEHUHU KJIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (HEeKTUBHO EHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIHsAX

- cpopMHUPOBAHHOCTH IKOJOTMYECKON KYJIbTYpPbl, TOHUMAaHHUE
BIMSHUSA  COLMAJIbHO-DKOHOMMYECKHUX  IIPOLECCOB  Ha
COCTOSIHME IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aIBHOTO XapaKTepa dKOJOTHUECKUX Ipooiem;

- IUIAHUPOBAaHME M  OCYILECTBJICHHE  JIEWCTBUH B
OKpY)Kalolllel Cpele Ha OCHOBE 3HAHUSA LIEJIEH YCTOMYMBOIO
pa3BUTHUSI YEIIOBEUECTBA;

AKTUBHOE  HENpUATHE JICWCTBUHM, MPUHOCAIIMX  BpENX
OKpYKalollel cpere;
- yYMEHHUE IIPOTHO3UPOBATH HeOJIaronpusiTHbIE

9KOJIOTHUYECKHE ITOCIIEICTBHS NMPEAIPUHUMAEMBIX JIEHCTBHM,
MPEAOTBPAILATE UX;

- pacIiupeHuc OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOH
HAIpaBJICHHOCTH,
- OBJIAZICHUEC HaBBIKaMU yqe6H0 'HCCHeJIOBaTeHBCKOﬁ,

MPOEKTHOM U COIMAJILHOMN JIEATEIIbHOCTH;

COCTAaBJIAIOIIEH €CTECTBEHHOHAyYHOW KapTHHBI MUpa, pOJU
XMMUU B TIO3HAHWHU SIBICHUH NPHUPOIBI, B (hopMUpOBaHHU
MBILIUICHUS! ¥ KYJAbTYPHl JIMYHOCTH, €€ (DYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM HJIsi pEUIeHHs] MPAKTUYECKUX
3a71a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOJHOM Cpeae;

- YMEThb co0mo1aTh IIPaBUIIA JKOJIOTHYECKH
1enecooOpasHoro  MoBeA€HHs B ObITY U TPYAOBOU
JESITEIbHOCTH B LIEISX COXPAHEHUS CBOETO 3/10pPOBbsl U
OKpYXXaroIllled TNPUPOJHONW Cpenbl; yYUTHIBATH OMACHOCTh
BO3/ICIICTBUS Ha JKUBbIE OPraHU3MBbI ONIPEICTICHHBIX BEIIECTB,
IIOHMUMAas CMBICJI TIOKa3aTels NPEeNeIbHON JOIMYCTUMOM
KOHLEHTPALUU

1.4. PexomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMBbI AUCHHUIIJIMHBI:
MaKCUMaJIbHON y4eOHOM Harpy3ku oOydJaromierocs: 84 Jaca, B TOM YHCIIC:

00s13aTeNIbHON ayUTOPHON YUeOHOM HArpy3Ku oOyJaromierocs 78 4acos,

camocTosiTelIbHas paboTa — 2 Jaca,

MIPOMEXKYTOUYHas arrectanus — 4 Jaca.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOH JUCIUILIUHBI

OVYJ1.07 Xumus

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOH padoThl

Buj yueOHo# paGoThl

Oovem uacoe

MaxkcuMmajibHasi ydeOHasi HATpy3Ka (Bcero) 84
Oobs13aTesibHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:

abopaTOpHBIC 3AHITHUS -

MPAKTUIECKHUE 3aHATHS 30
KOHTpPOJIbHBIE Pa0OThI -

KypcoBasi paboTa (IIpOeKT) He npedycmompeHo -

CamocrosiTeqbHast padoTa o0yuaroierocs (Bcero) 2

[Tpomexxyrounas arrectarus B popme auddhepeHIInpoBaHHOTO 3a4eTa 4
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2.2. TeMmaTu4ecKUH IUIaH U coaep:kanue AucuuIIneabl OYJ1.07 Xvumus

HaunmenoBanme O0bem YpoBenb
Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHble U NPAKTHYECKHUE 3aHATHS.
pa3aesioB M TeM 4acos OCBOECHHS
1 2 3 4
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 8
Tema 1.1. Coaepikanue y4eOHOro marepuajia 6
CrpoeHue aToMOB . . 1
XIMIUCCKIX CoBpemeHHast MoJieNlb CTpoeHHsI aToMa. CHUMBOJIMYECKUN S3BIK XUMHUU. XUMHUYECKUN DBJIEMEHT
OnektpoHHas KoH(urypamus aroma. Kiaccudukanus XUMHYECKHX 3JeMeHTOB (s-, p-, d-
3JIEMEHTOB U 1.
JJIEMEHTHI).
pupoaa
XUMHAYECKON . 3
CBS3H 2 BanenTHBIE  3n€KTpOHBL.  BaneHTHOCTSH. QHCKTpPHHaﬂ IpUpoAa  XUMHYECKOM  CBS3HU.
DNEeKTPOOTPULIATETHHOCTb. Buner XUMHYECKON CBS3U (KoBasileHTHaA, WOHHa4,
MeTaJUTMYecKas, BOJOPOAHAS) U CITOCOOBI ee 00pa30BaHuUs.
JlabopaTopHble padoThI -
IIpakTHYeckue 3aHATHS
3
Pemrenne 3amaHuii Ha MCHOJIB30BaHUE XMMHUYECKOM CHMBOJIMKM W HAa3BaHWN COCIUHEHUN 110
1. | MexnayHaponHoii  HoMmeHKkiarype [IpakThueckue 3anaHus Ha YCTAHOBIIEHHE CBSI3HM MEXIY
CTPOCHMEM aTOMOB XUMHYECKHX DJJEMEHTOB M IEPUOJMYECKHMM HW3MEHEHHEM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COEIMHEHUI B COOTBETCTBHH C IOJIOKEHUEM B CUCTEME.
KonTposibHbIe padoThl -
CamocrosiTesibHasi padora o0y4aromuxcs -

Tema 1.2. Conepxanue y4eOHOro mMarepuaJia 2
Ieprnonnyeckuii Ilepuomnueckas cucreMa xumudeckux ssemenToB [[. 1. Menaeneesa. @U3nUeCKUil CMBICI 2
3aKOH 1 Tabnuia [Tepuoanueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX

H.W. Menneneesa 1 AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM 2

XMMMUECKOT0 IeMeHTa B llepnoanueckoil cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYEHUE
Ilepnomnueckoro 3akona JI.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX

XUMHUYCCKUX 3JICMCHTOB.

JlabopaTopHbie padoThI
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HpaRaneCRne 3aHATUSA

KonTposbHbie padorsl

CamocrosiTesibHasi padora o0y4aromuxcst

Pa3nen 2. XumMnueckne peakuumn 11
Tema 2.1. Tuner | Cogep:xanue y4eOHOro mMaTepuaJia 6
XUMUYECKUX (1. .
peakiil Knaccugukarus 1 THIIBI XAMUYECKUX PEAKIIU C yYaCTHEM HEOPraHHYECKUX BEIIECTB.
2| CocraBieHue ypaBHEHHH PeaKMii COEANHEHNS, PA3TI0KEHU, 3aMENIEHUs, 0OOMEHA, B T.4. PEaKIUii
TOPEHHUs, OKUCIICHUA-BOCCTAHOBJICHHUS.
YpaBHEHUS OKUCIIEHUA-BOCCTaHOBIEeHUs. CTeneHb OKUcieHus.. OKUCIUTENb U BOCCTAHOBUTEIIb. 3
3. CocraBiicHHE ¥ YpaBHUBAHHE OKHCIMTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMHA METOOM
AIIEKTPOHHOTO OajaHca.
4. | OKnCIUTETEHO-BOCCTAHOBUTENIBHEIE PEAKIINH B TPUPOJIE, TPOM3BOJICTBEHHBIX MPOIeccax U
KHU3HEIEATCIILHOCTH OPraHM3MOB.
JlaGopaTopHbie padoThI -
IIpakTHYeckue 3aHATHS
KonnuectBeHHble OTHOIICHUS! B XUMHUH. OCHOBHBIC KOJIMYCCTBECHHBIC 3aKOHBI B XUMHUH U PACUCTHI
M0 YpaBHEHUSM XHMHYECKHX peakunid. MoJib Kak eIWHHIIA KOJHYECTBa BeliecTBa. MouspHas 3
1. | macca. 3akoHBI COXpaHEHHsS MacChl M SHEpPruH. 3akoH ABorajapo. MoispHbIi 00BEM Ta30B.
OTHOCUTENbHAS IUIOTHOCTh Ta30B. PacdeTsl 1O ypaBHEHHUSM XHMHUYECKHX pEaKIHid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMalIbHBIC YCIIOBHS) Fa30B, KOJIMYECTBA BEIIECTBA
KonTposibHbIe padoThl
CamocrosiTesibHasi padbora 00y4arOIMXCs -
Tema 2.2. Teopus | Conepskanue y4eGHOro marepuajia 4
SNICKTPOIHTH- Teopuss 3AEKTPOIUTHUECCKON auccOlHanui. HOHBL. DIEKTPOIUTH, HEIEKTPOIUTHL. Peakiuu
1eCKon 1 | momHoro obMeHna. CocraBjieHHE pEaKIMii MOHHOTO OOMEHa IyTeM COCTaBIEHHUS WX IOJHBIX U 9
aucconuanuu " | COKpalIeHHBIX WOHHBIX ypaBHEHHUH. KHCIOTHO-OCHOBHBIE pEaKIMU. 3allaHHsi Ha COCTABJICHUE
WOHHBIX PEaKIuii
JlabopaTopHbie padoThI -
IIpakTnyeckne 3aHATHA 2
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“Tunbl XUMUYECKUX PEAKIUIL”.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX U 00Pa3yIOIINXCS BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakuuid. [IpoBenenue peakuuii HOHHOTO 0OMEHa, OIpeIeIeHIE CPEIbl
BOJIHBIX PaCTBOPOB. 3a/1aHNs HAa COCTABJICHHE NOHHBIX PEAKIUIl

KonTposbHbie padoTbl

1
CTpoeHue BellecTBAa M XMMHUYECKHE PEeAKINHU.
CamocrosiTesibHasi padora o0y4aroiuxcst .
Pasnen 3. CTpoeHue U CBOIICTBa HEOPTaAaHUYECKHUX BellleCTB 15
Conepxxanue y4eOHOro mMartepuaJia 6
Tema 3.1. 1 | Tpenmer neoprannueckoit xuvun. Knaccndukanus neoprannaecknx semects. Ipoctrie
Knaccudukanys, " | cmo>xHBIE BElecTBa.
HOMCHKJIATypa 1 2 OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCUIBI, KHCIIOTHI, COJTH). B3anMocBs3b
CTPpOCHME " | Heoprannueckux BemiecTB. ArperaTHble COCTOSIHUS BEIIECTBA.
HEOPraHMYCCKUX Kpucrannmaeckue u amopdusbie BenecTBa. THIBI KPUCTATTHYSCKUX PEIIETOK (aTOMHas, 4
BEIIIECTB 3. | MonekynspHas, MOHHAS, METALTNYECKas ). 3aBUCUMOCTh (PM3NICCKUX CBOMCTB BEIIECTBA OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.
4 3aBUCHUMOCTh XUMUYECKOM aKTUBHOCTH BEIIECTB OT BH/Ia XUMHUUYECKOM CBSI3U U THUIIA
" | xpucTanauueckoit pemerku. IlpuyrHbl MHOTO0Opa3Us BELIECTB.
JlaGopaTopHbie padoThI -
IIpakTHYeckue 3aHATHS
Homenknarypa HeopraHM4ecKHX BEIIECTB: Ha3BaHHUE BEIECTBA UCXO/IS U3 UX XUMHUYECKON
(hopMyITbI WIIM COCTaBICHUE XUMUYECKON (DOPMYJITBI MCXO/1 U3 Ha3BaHU BEIlleCTBa 0
MexaynapoaHoit (MIOITAK) uinu TpuBraabHOM HOMEHKIIATYPE.
Pemenne npaktuyeckux 3aJaHuil Mo KiaccuGuKauy, HOMEHKIATYpe U XUMUYECKUM (hopMyliaMm 2

HEOPraHW4YeCKUX BEIIECTB PAa3IMYHbIX KJIACCOB (YrapHbIH a3, YIICKHUCIbINA ra3, aMMHUaK, ralieHas
W3BECTb, HETAlIeHAs U3BECTh, ITUTHEBAs COA U JPYT'HX): Ha3bIBATh U COCTABIATH (POPMYJIBI
XUMHUYECKHUX BEUIECTB, OTPEEIATh IPUHAUIC)KHOCTD K Ki1accy. MICTOUHMKHM XUMHYECKO
uHpopmanuu (cpencTs MaccoBoit uHGopmarmu, cets MuTepHer u npyrue). [lonck nunpopmanuu
110 HA3BAHUSIM, UJICHTU(UKATOPAM, CTPYKTYPHBIM (hOpMYIaM.

KonTposbHubie padoTsi

CamocrosiTesibHast padora o0y4arommxcs
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Tema 3.2. dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHMYeCKUX
BCIIIECTB

Conepxanue y4eOHOro mMarepuaJia

Mertamnel. O0mme ¢usnyeckne W XUMHUYECKHE CBOMCTBa MeTauioB. CrocoObl MOTydeHHS.
3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U KUZHEICITEIbHOCTH YEJIOBEKA M OPraHU3MOB.
Koppo3zus MeTanoB: BUIbl KOPPO3HHU, CLIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UHU.

Hemeramner. OOmme (u3ndeckne W XUMHYSCKHE CBOMCTBA HEMETA/UIOB. THIMYHBIC CBOMCTBA
HemerauioB IV— VII rpynn. Krnaccupukamust ¥ HOMEHKIATypa COCAMHEHUH HEMETaJUIOB.
KpyroBopoTs! OMOTEHHBIX JIEMEHTOB B IIPUPO/JIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEMIECTB (OKCUIOB, THAPOKCHIIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCUJIOB U TUJIPOKCHJIOB.

JlabopaTopHble padoThI

IIp

AKTHYECCKHUEC 3aHATHA

CocraBieHne ypaBHEHMH XMMHMUYECKHX peaKIud C ydacTHUeM TPOCTBIX U  CIIOKHBIX
HEOPraHMYECKUX BEUIECTB: METAIUIOB M HEMETaJUIOB; OKCHUIOB METAJUIOB, HEMETAIJIOB U
aM(pOTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBaHUN U aM(OTEpHBIX TUAPOKCHJIOB;
HEOPraHMYECKHUX COJIEH, XapaKTEePU3YIOIIUX UX CBOMCTBA. PemieHne npakTUKO-OpUEeHTUPOBAHHBIX
TEOPEeTUYECKUX 3aJaHUil Ha CBOWCTBA, COCTaB, IOJyueHHE M 0€30MacHOE HCIOIb30BaHHE

BaYKHCHIITHX HCOPraHNM4CCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIBHOCTHU YCJIOBEKA.

KonTposibHbIe padoThl

CamocrosiTesibHasi padbora 00y4arOIMXCs

Pa3znen 4. CTpoeHne U CBOiCTBA OPraHNYeCKUX BelleCTB

26

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX
BEIIECTB

Conep:xxanue y4eOHOro MarepuaJia

[TosiBiieHHME U pa3BUTHE OPraHMYECKON XUMUM Kak Hayku. [IpeameT opranndeckoit xumun. Mecto
Y 3HaYEHHE OPraHUYeCKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHHUE KaK MOPAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUST TEOPUM XHMHUYECKOTO CTPOCHHS OPraHWYECKUX COCIUHCHHH A.M.
BbytnepoBa. YriepoaHblil ckelneT OpraHu4ecKol MOJEKYJbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT
XMUMHUYECKOTO cTpoeHust mMoJekya. M3omepus u uzomepsl. [loHsiTHe 0 (yHKIMOHAIBHOW TpyIIIe.
Pagukan. [lpuHimmnel  kmaccUpUKAMM  OpPraHUYECKUX  COEAMHEHHUU.  MexayHapoaHas
HOMEHKJIATypa M TPUHIUIBI HOMEHKIATYpbl OpraHudeckux coeauHeHuid. Ilonstue 00
a30TCOJIEPIKAIINX COSTNHEHUSAX, OMOIOTUYECKU aKTUBHBIX BEIIEeCTBaxX (YriaeBoaax, )Kupax, Oenkax

Y Jp.), BBICOKOMOJICKYIISIPHBIX COSTMHEHHIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO).
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JlabopaTopHble padoThI

HpaRaneCRne 3aHATUSA

HomenknaTypa opraHn4eckux COeAMHEHUH OT/AENbHBIX KIacCOB (HACBIIICHHbIC, HEHACHIIICHHbIE 1
apOMaTUYEeCKHE YIIEBOJOPOIbI, CIIUPTHI, (PEHOIBI, albICTHIbI, KETOHBI, KapOOHOBBIE KHUCIOTH U
ap.) CocraBieHHE TOJNHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKHX BEIIECTB
OTJIENFHBIX KJIACCOB, UCIIOJIB3YS X Ha3BaHHS [0 CUCTEMAaTHYECKOM U TPUBHUAIBHOW HOMEHKJIATYpe
(3TMNCH, aneTwieH, TimiepuH, (eHous, (GopManbIerua, YKCyCHas KHCIOTa, TJIMIHH). PacueTs
npocreiniei Gopmysibl OpraHnyecKor MOJIEKYIbI, HCXO/Is U3 3JIEMEHTHOT0 cocTana (B %).

KonTposbHbie padoTbl

CamocrosTeabHasA pa60Ta Oﬁy‘lalOIIII/IXCH

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCAUHCHHI

Conep:kanue y4eGHOro MarTepuaia

22

DUBNKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUW OTIETBHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(puKanuu ¥ HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTHUECKHH psjg U obmas dopmyna;
n3oMepust; PU3NIECKHE CBOMCTBA; XUMHUYECKHE CBOMCTBA; CITOCOOBI TIOJTyUEHHUS ):

1. | — nmpenenpHBIE YIIAEBOAOPOAbI (ATKAaHBI U IIUKJIOATKaHbI). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HWCTOYHUKOB TeIJIJa B TMPOMBINIJICHHOCTH H ObiTy. CBOWCTBA NTPHUPOIHBIX YIJIEBOJAOPOJIOB,
HAaXOXJEHUE B IPUPOJIC U IPUMEHEHNE AJIKAHOB;

— HeTpeAenbHbIe (AJKEHBbI, aJIKMHBI W alIKaJMeHbl) U apoMaTHYecKHue YrieBoAopojbl. ['opeHue
2. | ameTuniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU U PE3KU METAJLIOB.

— KHUCJIOPOJCOJIepKalie CcoelnHeHus: (CIUpPThl U (PEeHONbl, KapOOHOBBIE KHCIOTHI M 3(UPHL,
anbleru/ibl U KETOHBI, JKUPbI, yriaeBojbl). llpakThueckoe MNpPUMEHEHHE ATUICHTIIUKOJS,
3. | rmuuepuna, ¢enona. Ilpumenenue dopmanbaeruaa, aueTalbIeruia, YKCyCHOW KUCIOTHL. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT. MoroIIne CBOMCTBAa MbLI— a30TCOIEPKAIIUE COSTUHEHUS
(aMMHBI W aMHMHOKHUCIOTHI, O€lKH). BbIcOKOMONEKynspHbIE COEAWHEHUs (CHUHTETHYECKHE H
OMOJIOTrMYeCKU-aKTUBHBIC). MOHOMEp, MONMMEp, CTPYKTypHOe 3BeHo. [lonmmmepu3zaius sTuiIeHa
KaK OCHOBHOE HaIIPaBJICHUE €0 HCIOIb30BaHUSL.
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I'eneTndeckas CB3b MEXKY KJIACCAMHU OPraHUYECKUX COCIUHEHUMN.

CBolicTBa OpraHMYECKUX COEAMHEHUN OTJIENbHBIX KIAcCOB (TPUBUAIbHAS WU MEXKIYyHApOJHas
HOMEHKJIATYpa, XUMHUYECKHE CBOICTBA, CIOCOOBI TOJNy4eHHs): TMpelesibHble (alKaHbl |
LUKJIOAJIKAHbI ), HEMIpeIebHbIE (AIKEHBI, AIKUHBI U aJIKaJMEHbl) U apOMaTUYECKUE YIIIEBOJIOPO/IbI,
cupThl M (DEHOJBI, KapOOHOBBIE KHCIOTHI M JI(HPHI, ANbACTUABI W KETOHBI, aMHHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEJMHEHUs. 3a/JlaHus Ha COCTaBJICHHE YpaBHEHUU
XMMUYECKUX PEAKIUI C yJaCTUEM OPraHMYECKHUX BEIIECTB HA OCHOBAHUHU X COCTAaBa U CTPOCHMUS.

JlabopaTopHble padoThI

HpaKTuquKue 3AaHATUSA

CocraBieHue cxeM peakiuil (B TOM 4HclIe MO TNPEUIOKEHHBIM IIeToYKaM IpeBpalleHuil),
XapaKTEepU3YIOIINX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEIUMHEHUI OTJIEeNbHbIX KJIaCcCOB,

1. . .
CrocoObl HX TIONYy4YeHHS] W Ha3BaHUE OPraHUYECKUX COEAUHEHMH 10 TPUBUAIBHON WM
MEKIYHAPOJHON CHCTEMAaTHYECKOM HOMEHKIIATYpPE.

2. | Pemennie TpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOIMCTBA OPraHUYECKUX

COEIUHEHNN OTAEILHBIX KJIACCOB

KoHTpoJsbHbIE padoThI

CamocrosiTesibHasi padora 00y4arOIIMXCH

Tema 4.3.
Nnentnduxarnus
OpPraHHYCCKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOICTBEHHOU
JEATEILHOCTH
yenoBeKa

Conep:xxanue y4eOHOro MarepuaJia

buoopranunueckue coenmuHeHus. [IpuMeHeHne u OnoIornveckas poJib

yrieBofoB. OKHCICHHE YIIIEBOIOB — HCTOYHUK YHEPTUH JKUBBIX OpraHu3mMoB. O0i1actu
pUMEHEHHsI aMUHOKUCIIOT. [IpeBpareHust 6eTkoB MUIK B opranu3Me. bronornyeckue
¢byHkuu OenkoB. buonorndeckue QyHKIMH )KUPOB. PoJIb OpraHuveckoil XMMHUU B PEIICHUU
po6JIeM MUIEBON 6€30TTaCHOCTH.

OnacHOCTb BO3/ICHCTBHSI Ha )KUBBIC OPTraHU3MbI

OPraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB (YII€BOIOPOIBI, CIUPTHI, (DEHOJIBI,
XJIOPOPraHUYECKUE MMPOU3BOIHBIC, aIbJACTHIBI M JIP.), CMBICI ITOKa3aTeNs IPEIeIbHO
JOMYCTUMOU KOHIIEHTPAIUH.

JlaGopaTopHbie padoThI

IlpakTHYeckue 3aHATHSA

1.

Ponb Opl"&HPI‘-ICCKOﬁ XWMHUHU B pCHICHUHA r[po6neM 3HepreTquCKOﬁ 6C3OH8.CHOCTI/I, B
Pa3sBUTHUHN MCIUIINHEIL, CO3JaHNU HOBBIX  MAaTCpUaJoOB, HOBBIX HCTOYHHUKOB SHECPrun
(aJ'ILTCpHaTI/IBHHC NCTOYHUKHU 3HepFI/II/I).

KonTposabHnbie padoTsi
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CamocrosiTesibHasi padora o0y4aromuxcst

Pasznen 5. KuHerndeckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTHU INPOTEKAHUA XUMHYECCKUX peaKum”d

Tema 5.1
CkopocTb
XUMHYECKUX
peakuui
XUMHUYECKOe
paBHOBECHE

Conepxanue y4eOHOro mMarepuaJia

CKOpOCTh peaklny, e 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI PEAruPYIOIIUX BEIIECTB,
1. | KOHUEHTpaMU PEArupyroluX BEIIECTB, TEMIEPATYPbl M IUIOMIAJAM PEAKIMOHHOW IOBEPXHOCTH.
TennoBeie 3 HEKTH XHMUYECKUX PEaKIHid. IK30-U SHIOTEPMUIECKUE, PEAKITHH.

OO6paTumocTh peakiuil. XMMHUYECKOEe PABHOBECUE M €r0 CMEIEHUE MOJ NEHCTBHEM pa3IMYHbIX
2. | GakTOpoB (KOHILIEHTpAlMsl PEareHTOB WU NPOAYKTOB pEaKIUH, JaBlI€HUE, TeMIepaTypa) is
CO3JIaHUs ONTUMAJIbHBIX YCIOBUN MPOTEKAaHUs XUMUYeCKUX npoueccos. [Ipunnun Jle [larense.

JlabopaTopHble padoThI

IIpakTHyeckue 3aHATHS

Pemmenue MPAKTUKO-OPUCHTUPOBAHHBIX SallaHI/Iﬁ Ha aHaJInu3 (baKTOPOB, BIIMAKOIINX HA U3MECHCHUC
CKOPOCTH XUMUYECKOW PEaKIUH, B T.4. C MO3ZUIIMHA YKOJOTHUECKH IIeJIeCO0OPa3HOTO MOBE/ICHUS B
OBITY W TPYIAOBOW JESITEIIBHOCTH B IENISAX COXPAaHEHHUS CBOETO 3/I0POBbS M OKpYKaromiei
MPUPOTHOM CPEBI.

Pemienne mpakTHKO-OpUEHTUPOBAHHBIX 3aaHuWi Ha mpuMeHeHue npuHiuna Jle-Illatense nns
2. | HaXOKJIeHUsl HAMpaBJICHUS CMEIICHHS PaBHOBECHS] XMMHYECKOM peakUuu M aHaiu3 (PakTOpoOB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS.

KonTposibHbIe padoThl

CamocrosiTesibHasi padbora 00y4arOIMXCs

Pa3znen 6. PacTBopbl

Tema 6.1.
IlongaTue o
pacTBopax

Conep:xxanue y4eOHOro MarepuaJia

PactBopenue kak (puznko-xumMuueckuii npouecc. PactBopel. CriocoObl IPUTOTOBICHUS PACTBOPOB.
1. | PactBopumoctb. MaccoBass monst pacTBOpeHHOro BemiecTBa. (CMBICH TOKa3aTels MpeleilbHO
JOMYCTUMON KOHIIEHTPAIIMHU U €T0 MCIOJIH30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30MacHOCTH.

JlaGopaTopHbie padoThI

IIpakTHYecKkne 3aHATHA

KonTposbHnbie padoTsi

CamocrosiTesibHast padora o0y4arommxcst
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Tema 6.2. Conepixanue y4yeOHOro Marepuaa 4

Hccnenosanue [TpaBuia SKOIOTHYECKH 11€1ecO000pa3HOT0 MOBEACHUS B OBITY U TPYAOBON JACSITETLHOCTH B IENSIX 2
CBOJCTB PaCTBOPOB| 1. | coXpaHEHHUs CBOETO 3J0POBbs H OKPYKAIOLIEH HPUPOJIHOI CPeJIbl; OACHOCTh BO3IEHCTBHSA Ha 2
JKUBBIEC OPraHU3MbI OIIPE/ICIICHHBIX BEIIECTB.

JlabopaTopHble padoThI -

HpaRTuqecm{e 3aHATHHA

«IIpuroroBneHue pacTBOPOB». 2
[IpuroToBnenne pacTBOpOB 3agaHHONW  (MaccoBoM, %) KOHLEHTpauuu (C  MPaKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMHM) U OINPEJEICHUE Cpelbl BOAHBIX pacTBOpoB. PerieHue 3angad Ha
IIPUTOTOBJIEHUE PACTBOPOB.

KonTpoabHbie padoTsl -
CamocrosiTesibHast padora o0y4aromuxcs: PemeHne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX -
3aJlaHU# Ha pacTBOPBI, UCIOJIb3yeMble B OBITOBOM U MPOU3BOACTBEHHOM IEATEIHHOCTH YEJIOBEKa.

Pazgea 7. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOH AeSITEJIbHOCTH YeJI0BeKa 4
Xumus B ObiTy 1 |Cojep:kanne y4eOHOro mMaTepHuasia 4
IPOM3BO/JICTBEHHON HoBeliinne IOCTIKEHHMS XHMHUYECKONM HAyKH W XHMHYECKOH TEXHOJIOTMH. POJb XMMUHU B 2
ACATCIBHOCTH 1 00€CIIeYCHUH HKOJIOTHYECKOM, SHEPTeTHUECKOM U MHIIEBOM OE30MAaCHOCTH, Pa3BUTHH MEIUIIHMHBIL. 4
ICIOBCKA IIpaBuiia MOKMCKa W aHAIM3a XMMUYECKOW MHMOPMAIMK U3 Pa3IUYHBIX MCTOYHHMKOB (HaydHas W
ydeOHO-Hay4YHas JUTEparypa, CpecTBa MaccoBor nHpopmaruu, ceth MHTEpHET).

JlaGopaTopHbie padoThI

IIpakTHYeckue 3aHATHS

KonTposibHbIe padoThl -

CamocrosiTesibHasi padbora 00y4arOIMXCs -

[IpomexyTouHas aTTecTanus 1o AMcHUIUIHe (aud3auer) 4
Bcero 84

JIJIst XapakTEpUCTHKY YPOBHS OCBOSHUS yU€OHOTO MaTepHalia NCIIOJIb3YIOTCS CIIeNyIomue 0003HAUYCHNUS
1. — 03HaKOMUTENBHBIH (Y3HaABAaHUE PaHEE M3yUYCHHBIX 0OHEKTOB, CBOMCTR);
2. — peNPOIyKTUBHBIHN (BBITIOJTHEHUE ACSITEIBHOCTH TIO 00Pa3Ily, HHCTPYKITUU WM MO PYKOBOJCTBOM)

3. — IPOAYKTHBHBIN (IIJIAHUPOBAHKUE W CAMOCTOSITEIIHHOE BHITIOJIHEHUE JEATEIHLHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIN3ALIMUA PABOUYEHA IMTPOI'PAMMBI JIJUCIIUTLIMHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauus nporpaMMbl AUCHUIUIMHBI TPeOYET HAIMUYMS y4eOHOTO KaOnHeTa «XUMUs».

O6opynoBaHue yueOHOT0 KaOUHEeTa «XUMUSDY:
— TI0CaJ0YHBbIE MECTa MO KOJUYECTBY CTYACHTOB;
— pabouee MecTo MpenoaaBaTes;
— KOMIUIEKT Yy4e€OHO-METOAMYECKON JOKyMeHTauuu (y4eOHUKM U ydyeOHbIe
nocoOusi, COOpPHUKH 3aJ1ay, KapTOUKU-3a/1aHNUA);
— HarjsaHbIe TocoOus (TIaKaThl, CTCHIbI);
— KOMIUIEKTHI Ja0OpaTOPHOTO 000PYAOBaAHUS.
Texauueckue cpencTBa o0ydeHUs: KabMHeTa «XUMUS»:
KOMITBIOTEp C  JIMIEH3MOHHBIM  MPOTrpaMMHBIM  OO€CreYeHUEM,  TEJIEBU30D,
BUJICOPUITBMBI, YJICKTPOHHBIC YYCOHUKH.

3.2. UudopmanuoHHoe odecrieyeHne 00ydeHusl.
Ilepeuenn PeKOMEeHyeMbIX y4eOHBIX U31aHUM, HNHuTepHeT-pecypcos,
OO HUTEJIbHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKU:
1. T.E. Pym3utuc. Xumus. 10 kimacc — M., «IIpocsemienuner, 2022.
2. I'abpuensu O. C. Xumus. 10 kmacc — M., «IIpocsemenue», 2021.

JloTOTHUTENbHBIE UCTOYHUKH:

1. Tabpuensa O. C. Xumus s mpernojaBarelisa: y4eOHO-METOAMYECKOe IMocooue/
O. C.Tabpuensn, I'. I'. JIeicoa — M., 2019.

2. T'abpuenssn O. C. HacronbhHas kuura mpenogaBatens xumuu: 10 kmace/ O. C.
["a6puensn, I'. T'. JIsicoBa, U. I'. Octpoymos — M., 2019.

3. l'abpuensu O. C. HactonpHas kaura mpemnojasarens xumuu: 11 kimace B 2 gactsax/

O. C. TI'abpuensn, I'. T'. JIeicoBa, A. I'. BBeaenckas — M., 2017.

4. Ky3nenoa H. E. O0yuenue xumMmun Ha ocHOBE MexnpenMerHon uuterpanuu/ H. E.
Kysnenosa, M. A. Illatanos. — M., 2018.

DNEKTPOHHBIE PECYPCHI:
1. http://lwww.lbz.ru/files/5814/ - naboparopust 3HaHHIA;

2. http://school-collection.edu.ru— Equnas kosutekius 1iudpoBbiX 00pa3oBaTeIbHbIX

peCypcoB, TJie IPEICTaBICH NTUPOKUI BBIOOP JICKTPOHHBIX MTOCOOHIA;
3. http://www.fcior.edu.ru - caiiT ¢peaepanbHOTO IIEHTPa HHPOPMAITUOHHBIX
oOpazoBatenbHBIX pecypcoB (DPIIMOP)
4. http://www.ict.edu.ru/catalog/ - UKT TexHosioruu B 00pa3oBaHUH;
http://eor-np.ru/- a3nexTpoHHBIE 00pa30BaTEIILHBIC PECYPCHI ;
6. http:www.int.ru — ceTb TBOPUECKUX YUUTEIICH;

o
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.lbz.ru%2Ffiles%2F5814%2F
http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.ict.edu.ru%2Fcatalog%2F
http://eor-np.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM

JANCHUIIJINHBI
KoHTposib ®W oOmEHKa pe3ylbTaToB

OCBOCHHA  JUCHHUIIIMHBI

OCYHICCTBIIACTCA

MpernojaBareyieM B MIPOLECcCe MPOBEACHUS MPAKTHUECKUX 3aHATHH M JaOOpaTOPHBIX

paboT, TeCcTUpOBAHMS,
3aJJaHU, IPOEKTOB, UCCIIEJOBAHUI.
OCBOCHUS

HToroBoiMm KOHTpOJIEM

muddepeHInpOBaHHBIA 3aUerT.

O6y‘IaIOH_II/IMI/ICSI JUCHHUITIINHBI

Pe3yabTaTnl 00yyeHus
(ocBOEHHBIE yMeHHS, YCBOCHHbIE 3HAHUA)

(I)OpMI)I H METOAbI KOHTPOJISI U OCHKU

pe3yJabTaToB 00y4YeHusl

ymenus:

- NPUBOAWTH IIPUMEPBI OSKCIEPUMEHTOB U

HaOMIOAECHUN, OOOCHOBBIBAIOIINX: ATOMHO-
MOJICKYJISIPHOE CTPOCHHE BEIIIECTBA,
HE0OpaTUMOCTh TETUIOBBIX MIPOIIECCOB,

3aBUCHMOCTBH CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHUYECKON
peaknuu OT TeMIepaTypbl W KaTaau3aTopoB,
KJIIETOYHOE CTPOEHUE IKUBBIX OPraHU3MOB,
pons JHK kak Hocurtens HaciaeACTBEHHOM
nH(pOpMaIIUK, DBOJIIOIUIO JKUBOW TPHUPOIBI,
BIIMSIHUE IeITEIbHOCTH
9KOCHUCTEMBI;

YCJI0BCKa Ha

Tekyiuit KOHTPOJIb B popme:
- IOJTOTOBKH JIOKJIAT0B, pedepaTos;
- paboTHI C YYEOHHMKOM U OTIOPHBIMH
KOHCITEKTaMHU.

- OOBSCHATH NMPUKIIATHOE 3HAUCHUE
BaXHENIINX JOCTMKEHUU B 00J1aCTH
€CTECTBEHHBIX HAYK JUIS: TTOJTYICHHS
CUHTETHYECKUX MATEPHAJIOB C 3aJIaHHBIMU
CBOMCTBaMH, CO3aHUI OMOTEXHOJIOTHI,
JedeHUsT HH(PEKITMOHHBIX 3a00JICBaHUH,
OXpaHbI OKPY>KaIOLIEH cpeabl;

Tekymuit KOHTPOJb B hopme:

—  3aIIUThI Ja0OPATOPHBIX PadoT;

— peleHus 3ajad,

—  paboTbI CO CIIPABOYHOM JIUTEPATYPOI.

- BbIIBUT'AThb T'MIIOTE3bI U IIPEAJIAraTh IyTH UX
IIPpOBECPKHU U [CJIaTh BBIBOAbI HA OCHOBC
OKCIICPUMCHTAJIbHBIX JTaHHBIX,
MPpEACTaBJICHHBIX B BUJIC T’ pa(bHKa, Ta6J'II/II_ILI
HJIN JUuarpaMMebl;

Texymmmii KOHTPOJIb B hopme:

—  peuIeHus 3ajad.

—  3aIIUThI Ja0OPATOPHBIX PadoT;

—  TECTHpPOBAHUS;

—  3alUTHl MHAUBUAYAJIBHBIX 3aJaHHUH

- paboTaTh C €CTECTBEHHO-HAYYHOI
uHpopManuen, coiepKalencs B cooOmeHusIX
CMMU, uHTEpHET - pecypcax, Hay4HO-
MIOIYJIIPHOM JINTEpPATypE;

Texymumii KOHTPOJIb B hopme:
- pelueHusd 3a1ad,

- paboThI CO CIIPABOYHOM JIUTEPATYPOH.

- TCECTUPOBAHMUA,
- 3alUTbl HHAUBUAYAJIbHBIX 3aJaHuH

- UCIIOJIB30BAaTh HpI/I06pCTéHHBIC 3HAaHHUA U
YMCHHS B HpaKTH‘{CCKOf/'I 1 IOBCEIHEBHOM

Texymumii KOHTPOJIb B hopme:

a TakKKC BbIIIOJTHCHUA O6y‘IaIOH_II/IMI/ICSI HHANBUAYAJIbHBIX

ABJISICTCA
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KHU3HU JUIS: SHEprocoepexenns, 6e301acHoro
HCIIOJIb30BAHNS MAaTEPUAIIOB U XUMHUYECKHUX
BEIIECTB B OBITY, MPO(UIAKTUKA
MH(EKIIMOHHBIX 3a00JIEBaHUH, HUKOTHHOBOM,
AJIKOTOJIbHOM ¥ HAPKOTHYECKOU
3aBUCUMOCTEHN, OCO3HAHHBIX JINYHBIX
JNEUCTBUMN 110 OXPAaHE OKPYKarOLIEH CPebl.

- TECTUPOBAHUA,
- paboOTBl C ONOPHBIMU KOHCIIEKTaMU U
CIIPaBOYHOM JIMTEPATYPOU.

3HAHHA:

- CMBICT TIOHSTHUH: €CTECTBEHHOHAYYHBIN | POPMBI KOHTPOJIST OOyUIEHUS:
Meron  mno3HaHus, CojHeuHas  CHCTEMa, —  YCTHBIH OIpOC;
raJaKTHKa, MIEPUOIUYECKUN 3aKOH, — TECTHUPOBAHHE;
XUMUYECKasi CBs3b, XMMHYECKas peakuus, — 3amura pedepara;
MaKpOMOJIEKyJIa, 0enok, KaTaJau3aTop, — peleHue 3aja4
(bepmeHrT;

- BKJIa/l BEJTUKUX YUEHBIX B (popMHpOBaHUE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHpa.

@DopMBbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIH OIIpoC;
— aKTHBHOCTHh Ha 3aHATHSX (JOTOJIHEHHS
K OTBETaM COKYPCHHKOB U T.I1.);
— 3ammTa pedepara

- TUTUEHUYECKUE HOPMBI, TPEOOBaHUS 1
MIpaBUJIa COXPAHEHUS U YKPEIUICHUS 3/10POBbS
Ha Pa3JIMYHBIX 3Talax OHTOreHe3a

@DopMBbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIN ompoc;
— aKTMBHOCTb Ha 3aHATHUSX;
— TECTUPOBAHME;
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