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1. MACHOOPT PABOYEM MPOI'PAMMBI YYEBHOM JJUCIUILIAHBI

«XuMHu»

1.1. Ob6aacTs npuMeHeHus1 paboyell NPorpaMMbl
PabGouass mporpamma y4eOHOW TUCIMIUIMHBI SBISETCS YacThbl0 OOpPa30BATEIBHOM MPOTPAMMBI
MOATOTOBKU CHEIUATMCTOB cpeaHero 3BeHa B coorBercTBUM ¢ PI'OC mo cnemumansHoctrn CITO 19.02.01
Buoxumuyeckoe mnpou3BoAcTBO (0a3oBasi NOATOTOBKA), BXOJAUIEM B YKPYHNHEHHYIO TpYIILY
crienanbHocTer 19.00.00. IlpompblinieHHAS IKOJIOTUA U OMOTEXHOJIOTHH.

Ipoduib nosyyaemoro npogeccuoHaAILHOr0 00pa3oBaHus, B PAMKAX KOTOPOI0 peajin3yeTcs
NporpaMma y4ye0Hoi JMCUHIJIMHbI: €CTECTBEHHO-HAYUHBIN MPOQUIIH.

1.2. MecTo y4eOHOIl AUCHMILUIMHBI B CTPYKTYpe Y4eOHOro mjaHa: ydeOHas IUCIHILIAHA
OVYI.07 «XuMus» BXOIUT B cOCTaB 00meoOpa3oBaTeNbHbIX Y4YEOHBIX IUCHUIUIMH IO BBIOOPY U3
00s13aTeIbHBIX MPEAMETHBIX 00JacTeil, OTHOCUTCS K MPEAMETHOW 00JacTh
«EcrectBennsie Haykm» OI'OC cpennero obiiero oopazoBaHusl.

1.3. Hean u 3axauM y4eOHOIl AUCHMILUIMHBI — TPeOOBaHUSI K pe3ybTaTaM OCBOEHUS
y4eOHOI JTMCIUIIUHBI:

CopepxaHue IporpaMMbl « XMMUSD» HAIIPABJIEHO HA JOCTH)KEHUE CIIETYIOIINX LIETICH:

- ¢opMupoBaHue y oOOydarolUXcs YMEHUS OLIEHMBAaThb 3HAYUMOCTb XHMHUYECKOTO
3HAHUS JUIS K&KJI0T0 YEJI0BEKa;

- (dopMupoBaHue y o0ydaroluxcsl LeJTOCTHOIO IPEICTABICHUS O MUPE U POJIM XUMUH B
CO3/IaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS OOBSICHITh OOBEKTHI U MPOLIECCHI
OKPY’KAIOIIEW JEHCTBUTEIBHOCTU — IPUPOJHOM, COLUMAIbHOM, KYJIbTYpPHOH, TEXHHUYECKOW Cpenbl, —
UCIIONIB3YS JJI 3TOT0 XUMHYECKUE 3HAHUS;

- pa3BUTHE Yy OOyYaromMxcs YMEHUM pa3iaudaTh (axkTel M OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUAETh UX CBA3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEIEHHON
cUCTEeMOM IIEeHHOCTEH, POpMyJIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

- npuoOpereHue OOYy4YaroOUMMUCS OIbITa Pa3HOOOpa3HOM N1EATENbHOCTH, OIIbITa
MO3HAHMUS M CaMOIIO3HAHUS; KIIOUEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBHOE 3HAYEHHE JUIS PA3JINYHBIX
BUJIOB JIEATENBHOCTH (HABBIKOB pELIeHMs PoOJIeM, IPUHITUS PEIlIeHUH, TOMCKa, aHalu3a U 00paboTKu
uH(pOpMaIlii, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, HABBIKOB COTPYJHHUYECTBA, HABBIKOB
0e30MacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM YKU3HN).

OcBoeHue cojepkaHus Y4eOHOM JUCHMIUIMHBI «XUMHs», 00ecrnednBaeT JIOCTHIKEHUE
CTYJE€HTaMH CJIEAYIOUIUX pPe3yJIbTATOB:

JUYHOCMHBIX

- qyBCTBO TOpPAOCTM M YB&KEHHA K HCTOPUM U JOCTHKEHHSAM OTEUECTBEHHOMU
XUMHUYECKON HAyKH; XUMHUYECKH T'PaMOTHOE MOBEJICHHE B MPO(ECCHOHATBHOMN AEATENIBHOCTH U B OBITY
pu 00paIIeHny ¢ XUMUYECKUMU BEIIeCTBAMHU, MaTepraiaMH U MPOLeccamMi;

- TFOTOBHOCTh K TMPOJODKEHHIO O00pa3oBaHMsS U TOBBICHUS KBATU(PHUKAIMU B
n30paHHOil TPO(ECCHOHATLHON JEATEIPHOCTH ¥ OOBEKTHBHOE OCO3HAHHE POJTH XHUMHYECKUX
KOMIIETEHIIUH B 3TOM;

- YMEHHE UCIOJIb30BaTh TOCTHKEHUSI COBPEMEHHON XMMUYECKOW HAYKH U XMMHYECKHUX
TEXHOJOTHI JJi1 TOBBILIEHUS COOCTBEHHOTO HWHTEIJIEKTyaJlbHOTO  pPa3BUTHS B BBIOpaHHOM
npodeCCHOHAIBHON JESTEIHHOCTH;

MemanpeomMemHbvix:

- UCIIOJIb30BAaHUE PA3JIMYHBIX BHJIOB II03HABATEJIBHOM NEATENBHOCTH M OCHOBHBIX
MHTEJJIEKTyaJIbHBIX onepanuil (IoCTaHOBKa 3a/adyd, (OpMYyJIUPOBAHWE THUIOTE3, aHAIU3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTU3allusl, BBIIBICHUE NPUUYUHHO-CIEICTBEHHBIX CBs3€H, IOHMCK
aHaAJIOTOB, (POPMYJIMPOBAHNE BHIBOJOB) Ul PEIICHUSI MOCTAaBJICHHOM 3a7aud, MPUMEHEHHE OCHOBHBIX



METOOB NO3HaHUs (HAaONIOJeHHe, HAYYHBIH SKCIIEPUMEHT) Uil M3YYEHUs Pa3IMYHBIX CTOPOH
XUMHYECKHX OOBEKTOB M MPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJMMOCTh CTAJIKHBATHCS B
npodeccuoHaabHOM chepe;

- UCITIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JUIA TOJNyYCHHS] XHMHUYECKOH
uHpOpMaLMY, YMEHHE OLICHUTh €€ JOCTOBEPHOCTH JUISl JIOCTMIKECHHUS XOpPOIIUX PE3yJIbTaToOB B
npodeccuoHabHOH cdepe;

npeomemuuix:

- c(OPMHUPOBAHHOCTh TPEICTABICHUNA O MECTe XMMHUU B COBPEMEHHOW HAyYHOH
KapTUHE MUpA; MOHHUMAaHUE POJM XUMHH B (OPMHUPOBAHHMU Kpyro3opa M (yHKIMOHATBHON
IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHHSI MPAKTHYSCKUX 3a71ay;

- BJIAJICHNE OCHOBOMNOJATalOIIMMH XMMHUYECKHMMHU TOHSTUSAMH, TEOPUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0Jb30BAHME XHMHUYECKOH TEPMHUHOIOTHEH U
CHMBOJINKOM;

- BJIaJICHUEC OCHOBHBIMH METOJAMH HAyYHOTO TII03HAHUS, WCIIOJIb3YEMbIMH B
XUMHHU: HAOJIOJICHUE, ONTMCAHKUEe, U3MEPEHUE, IKCIICPUMEHT, YMEHHE 00padaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEAEHHBIX OIMBITOB M JEJaTh BBIBOJBI; TOTOBHOCTh M CHOCOOHOCTH NMPHUMEHSATH
METO/IbI IO3HAHMSI IIPH PELICHUN TPAKTUYECKUX 3a]1a4;

- c(OPMHUPOBAHHOCTh yMEHUS JIaBaTh KOJUYECTBCHHBIC OIICHKH W IPOBOIUTH
pacu€Thl M0 XUMUYECKUM (OpPMYJIaM U YpaBHEHUSM;

- BJIaJICHUE TIPAaBUJIAMU TEXHHUKH OC30MACHOCTH MPU MCIIOJIb30BAHUH XUMHUYECKUX
BEILIECTB;

- Cc(OPMHUPOBAHHOCTh COOCTBEHHOW IO3UIMHM TI0 OTHOIICHUIO K XHMHYECKOM
UH(POPMALINH, TTOJTy4aeMON U3 Pa3HBIX HCTOYHHUKOB;

- c(OPMHUPOBAHHOCTh CUCTEMbI 3HAHUI 00 OOLIMX XUMUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHIX;

—  cOpMHMpPOBAHHOCTH YMEHHMH HCCIElI0BaThb CBOMCTBA HEOPraHWYECKHX H
OpPraHMYECKHUX BEUIECTB, OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHMUS XUMHUYECKHUX PEAKIMH,
IPOTHO3UPOBATH BO3MOXKHOCTh MX OCYIIECTBICHHUS;

- BJIAJICHHNE YMEHHUSMHU BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUH O COCTaBe,
CTPOCHUHM BEIIECTBA M OCHOBHBIX XHMHUYECKHX 3aKOHAX, MPOBEPATH HMX JKCIEPHUMEHTAIBHO,
(bopMyaHpys LeNb UCCIEOBAHUS;

- BJIAJICHUE METOJAAMU CAMOCTOSITEIbHOTO ITUTAHUPOBAHHS W TPOBEICHHUS
XAMHAYECKHX DKCIIEPIMEHTOB C COOJIIOJIEHHEM IMpaBHi Oe30macHOil paboThl C BEHmIECTBAMU M

nabopaTopHbIM 000py/loBaHHEM; C(HOPMUPOBAHHOCTh YMEHHUH ONMCAHUS, AaHAJINW3a M OLIEHKU
JOCTOBEPHOCTH MOJYYSHHOTO PE3yIbTaTa;

- c(OPMHPOBAHHOCTH YMEHUH MPOTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBATH C
MO3UIMKA  SKOJIOTMYECKOH  0e30MacHOCTH TOCHIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JesITeIbHOCTH YeJIOBEKa, CBI3aHHOM C rmepepaloTKOM BEIIECTB.

KosanuecTtBo 4acoB Ha ocBoeHHe paGoyeil MporpaMMbl y4eOHOW JTMCUHMIIJIMHBI:
MaKCUMaJIbHOU yueOHOM Harpy3ku oOydaromierocst 162 daca, B TOM yuciie: 00s3aTelIbHON
ayJUTOPHOM yueOHoI Harpy3ku obyudatomerocs 108 gacos.



1.5. Il.manupyembie pe3yJibTaThl 0CBOEHHUS 00111€00pa30BaTeJbHON JUCHUIIMHBI B c0oTBeTcTBHU ¢ ®T'OC CITIO
u Ha ocHoBe PI'OC COO

Kon n IlnanupyemMble pe3yabTaThbl 0CBOCHHS AU CHUIIIHHBI

HAaMMEHOBaHUe

(popmupyembIx Oo6mme JAucuMmiimHapHbie

KOMIIeTEeHILM i

OK 01. B yacTu Tpy10BOr0 BOCIMTAHUSA: -  BJIAQETh CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas  BKJIIOYAET:

BriOupats - TOTOBHOCTb K TpyAy, OCO3HAHME IIEHHOCTU | OCHOBOIIOJAralOMMUe MOHIATHS (XMMUYECKUU SJIEMEHT, aTOM, 3JIEKTPOHHAas

CHoco0bI MacTepcTBa, TPy 10Ir00ue; 000s104Ka aToma, s-, p-, 0-3JeKTPOHHbBIC OPOUTAIH aATOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aQKTUBHOW  JCSATEIBHOCTU | BaJICHTHOCTH, SJEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHCIICHUS, XUMUYECKas

npoheccuoHanb | TEXHOJIOTUYECKOM u COLIMAJILHOM | CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJSPHBIA 00BEM, YIIEPOIHBIA CKEJeT,

HOM HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATh, | (PYHKIIMOHAJIbHAS TPYIINA, pagdKall, U30MEPHUs, U30MEPbl, TOMOJIOTUYECKUN

JeATETbHOCTH IUIAHUPOBaTh M  CaMOCTOATEIBHO  BBINOJIHATH | Psii, TOMOJIOTH, YIJIEBOJIOPObl, KUCIOPOI- U a30TCO/IEpKAIINE COSTUHEHUS,

MPUMEHUTEIBHO | TaKyIO JACSITEIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BeIlIecTBa (YIJIEBOJbI, KUPBI, OCIKH), MOHOMED,

K pa3JInuyHbIM - HHTEpecC K pa3InYHbIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE  COEIHWHEHUS,

KOHTEKCTam poeCCHOHAIBHON A TEIBHOCTH, KpUCTAJUTMYECKasi peIeTKa, TUIbI XUMUYECKHX PEaKIui (OKHUCIUTEIbHO-
OBialeHHe  yHUBEpPCAJbHBIMU  Y4eOHBIMH | BOCCTAHOBUTEIbHBIC, 9K30-U SHAOTEPMHUUYECKUE, PEAKIIUd HOHHOTO OOMEHa),

NM03HABATEJbHbIMH JIEHiCTBUSIMH:

a) 0a30Bble JIOTHUYECKHUE 1eliCTBUS:

- CaMOCTOSITENIEHO (dbopMyMpoBaTh u
aKTyaJln3upoBaTh MpolieMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK WIH
OCHOBaHMA MJid CpaBHCHMHA, KJ'IaCCI/I(i)I/IKaHI/II/I u
00001IeHHS;

- OMpEeNeNsaTh Ielu JACSITEIbHOCTH,
napameTpbl U KPUTEPUU UX JTOCTHIKECHHUS;
- BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECYHSA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBBI B JCATCIIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3YJbTATOB IIEIISIM,
OLICHUBATb PUCKHU HOCJ'IG)ICTBI/II\/’I JACATCIIbHOCTH,

- pa3BuUBaTb KpPEATUBHOE MBIIUIEHHE TpHU
peIIeHUH YKHU3HEHHBIX MPOOJIeM

3aaaBaTb

pacTBOp, IEKTPOIUTHI, HERIEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOIHALIMS,
OKHCJIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUECKON pEaKLuu, XUMHUUECKOE
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
opraHvueckux Bemects A.M. bytinepoBa, TEOpus 3IIEKTPOJUTHYECKON
aucconyanuu, nepuoaudeckuil 3akon [[.1. Menneneesa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMMH, (PaKTOIOTHYeCKre
CBEJICHUS O CBOWCTBAX, COCTABE, NOIYYEHUU U O€30IaCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYeCKHMX U OpPraHMYeCKHUX BEIIeCTB B OBITY U
MPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKa;

- YMETb BBISBIATH XapaKTEpHbIE INPU3HAKM M B3aUMOCBSI3b HM3yUYEHHBIX
HOHSITI/II\/’I, IMPUMCHATHE COOTBETCTBYIOIIUC IMTOHATUA IIPHU OITMCAHUUN CTPOCHUA U
CBOICTB HEOPraHMYECKMX M OPraHWYECKUX BELIECTB M HUX MPEBpAllEHUI;

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
MNpEACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMETH HCIIOJIB30BaTh HanMMCHOBaHU XHUMHUYCCKUX COCJII/IHGHI/Iﬁ
MCKAYHAPOAHOIo COrO3a TCOpCTPI‘-ICCKOfI u HpHKHaI[HOﬁ XUMHU H

TPUBHUAJIBHBIC HA3BAHU Ba)KHEHIIIHX BEIIECTB (BTI/I.HCH, AlCTUJICH, TJIMLCPHH,




0) 0a30BbIe HCCIeA0BATENbCKHUE € CTBHS:

- BJIQJICTh HABBIKAMHU y4eOHO-HCCIIECI0OBATEIbCKOM
nu HpOCKTHOfI ACATCIIbHOCTH, HaBbIKAMH
paspereHus mpoodIieM;

- BBIABJISATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBSIBU H
aKTyaJIM3UPOBaTh 33J1a4y, BBIJBUIATh TUIIOTE3Y €€
peLHGHI/ISI, HaXOIUTb apI‘YMeHTBI JUIA
JIOKA3aTeIbCTBA CBOMX YTBEPIKJACHHUM, 3aaBaTh
[apaMeTpbl U KPUTCPUU PEILICHUS;

- AHAJM3UPOBATh IOJYYCHHBIC B XOJIE PEIICHUS
3ada4n pe3y.HI>TaTI>I, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3MPOBaTh H3MCHEHHE B
HOBBIX YCJIOBI/IHX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
HpaKTquCKYIO O6JI21CTI/I KUBHECACATCIIBHOCTH,

- yMETh WHTETPUPOBaTh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABUT'AaThb HOBBIC niaeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH HX HCIIOIL30BaHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npeaaaraTh

denon, dopmanpaerua, YKCYCHas KHUCIIOTAa, TIWIWH, YyrapHbld ras,
YIJIEKUCIIBINA Ta3, aMMHUAK, ralieHas U3BECTh, HEralleHasl U3BECTh, MUThEBas
colla U JPYrux), COCTaBJIATH (OPMYJIbI HEOPTaHUYECKUX M OPraHUYCCKUX

BCIIIECTB, YPAaBHEHUS XHUMHUUYECKHX pEaKIHi, OOBICHATH HX CMBICI,
MOATBEPXKIATH XapaKTepHBbIE XUMHUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XUMHYECKHUX
peaKuuii;

- YMETh YCTaHaBJIMBATh MPHHAUIEKHOCTb HM3YYEHHBIX HEOPraHUYECKUX U
OpTraHN4YCCKUX BCUICCTB K ONPCACICHHBIM KJIaCCaM U I'pylIiaM COCHHHGHI/Iﬁ,
XapaKkTepu30BaTh MX COCTaB M BaKHEHIIME CBOICTBA; ONpEAEISATb BUJBI
XUMHUYECKHUX CBSI3eH (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOAHAs),
TUIIBI KPUCTAUIMYECKUX PEIIETOK BELECTB; KJIACCU(PHIIUPOBATH XUMUYECKUE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHUS: O XMMHUYECKOM  COCTaBIAIOLICH
CCTGCTBGHHOHayLIHOf/i KapTUHBI MHpa, POJH XUMHHU B IIO3HAHUH SIBIICHUM
Opupobl, B (OPMHPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMUHOCTH, €€
(GYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pEIIEHUs IPAKTUYECKUX
3aja4 M DKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO U
IIPUPOJHON Cpene;

- yMeTb MNPOBOJUTH PAacyeThl MO XUMHUYECKHUM (QopMyJiaM U YpaBHEHHSIM
XMMUYECKUX peakUuuil ¢ HCHOoJb30BaHWEM  (U3UYECKUX  BEJIUYUH,
XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; MCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I NPHUHATHUA peIHCHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBars
COBPEMEHHBIE
cpeacTBa
MIOUCKa,
aHaJM3a u
UHTEpIpeTaluu
uH(pOopMaluu U
UH(POPMALIMOHH
bI€ TEXHOJIOTHH

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hOopMUPOBAHHOCTD MHPOBO33pPEHHS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKH H OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JMaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MECTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YUTATEIbCKOMN
KYJIbTYpPbl KaK CpeICTBa B3aUMOICHCTBUS MEKIY
JIIOIbMU U NO3HAHUS MUDA;

- YMEThb IUIAHUPOBATh W  BBINOJHATE XUMHUYECKHW  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHWYECKUX BEIIECTB TNPH HAarpeBaHWU, TOJYyYCHHE
OTUJICHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLIHUHU HA aJbIACTUbI,
KpaxMmaj, YKCYCHYIO KHCIOTYy; JeHarypamusi O€IKOB Ipu HarpeBaHWH,
[[BETHBIC peakIuu OENKOB; TPOBOAUTH pEaKIHH HOHHOTO OOMEHa,
OTIPENIETISATh CPEey BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIINH Ha CyIbdaT-,
KapOoHaT- ©  XJOPHJI-aHUOHBI, HAa KATHMOH AaMMOHHUS;  pellaTh
SKCIIEpUMEHTANIbHBIE 3aaun 1o TemMaM "Mertamisl" u "Hemetamnsr") B
COOTBETCTBUHU C TMPaBHIAMU TEXHHMKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMH U JIA0OPATOPHBIM 00OPYJOBAHHEM; MPEICTABISITh PE3YJIbTATHI




I - OCO3HAaHWE IICHHOCTH HAY4YHOH MIEATENbHOCTH, | XHUMUYECKOTO 3KCIIEPUMEHTa B (pOpMe 3aIUCH YPaBHEHUH COOTBETCTBYIOIINX
BBIITOJIHEHUSI TFOTOBHOCTh ~ OCYILECTBJIATh  NPOEKTHYIO M | peakiuil U GOpMyIHpOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB,;
3aja4 UCCIIEI0BATEIbCKYIO JESTEIBHOCTD | - YMETh aHAIM3MPOBATh XUMHUECKYI0 HWH(POpPMALKIO, TOIy4aeMyl U3
npodeccuoHanb | UHAMBUYAJIbHO U B IPYIIIIE; pasHbIX MCTOYHHUKOB (CpPEeICTB MaccoBOil mHGpopmauuu, cetb MHTepHET u
HOH OsiaieHHe  yHUBepPCAJbHBIMH  Y4eOHBIMH | IpYIHE);
JeSITeIbHOCTH NO03HABATEJIbHBIMH el CTBUSIMU: - BJIAJEeThb OCHOBHBIMM METOAAMU HAy4HOTO IIO3HAHUS BEUIECTB M
B) padorta ¢ nngopmManmeii: XUMUYECKUX  sABICHMNA  (HAOMIOACHHME,  W3MEpEHHe,  IKCIEPHUMEHT,
- BJIaJIeTh HAaBbIKAaMM IOJYyYeHHUs MHGOPMALUU U3 | MOJEIUPOBAHHUE);
UCTOYHHUKOB pA3HBIX THUIOB, CAMOCTOSITEIBHO | - YMETh MPOBOJUTH PACUeThl MO XUMHUYECKUM (OpMyJiaM U YpPaBHEHUSIM
OCYILECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3allMIO U | XMMUYECKMX  pPEaKkUUH C  HCHOJb30BaHMEM  (U3NYECKMX  BEJIMYMH,
MHTEPIIPETALMI0 UH(POPMALIUK PA3IUYHBIX BUAOB | XapaKTEPU3YIOLIUX BELIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
U GOopM IIpeCTaBICHMS, (HOpManbHbBIE YCJIOBUSI) Ta30B, KOJMYECTBAa BEILIECTBA; MCIIOJIb30BATh
- CO37aBaTh TEKCThl B PA3IUYHBIX (hopMaTax C | CHCTEMHBbIE XMMUYECKHE 3HAHUS ISl NMPUHITHUS PEIICHHH B KOHKPETHBIX
y4eTOM Ha3HayeHHs HUHPOpPMALUU M LEJIeBON | )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM
ayqUTOpUH, BBIOWMpas ONTHUMaIbHYIO (dopMy
IPECTaBICHNS U BU3yaJIU3alH;
- OLIGHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMaLUK, €€ COOTBETCTBHE TIIPABOBBIM U
MOpPaIbHO-ITHYECKUM HOpPMaM;
- HCIOJIb30BaTh CpeACTBAa HMH(MOPMAIMOHHBIX M
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM B pELICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  3aJjad ¢  COOJIIOJCHHEM
TpeOOBaHUM SPrOHOMUKH, TEXHUKA
0€30IIaCHOCTH, THTHEHbI, pecypcocOepexeHus,
IPaBOBBIX M OJTUYECKUX  HOPM,  HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;
- BJIa/IeTh HABbIKAMHU PACIO3HABAHMS U 3alUThI
uHpopManry, HHPOPMALMOHHOW Oe30macHOCTH
JIMYHOCTH;
OK 04. -TOTOBHOCTH K CaMOpPA3BHUTHIO, | - YMETh IUIAHUPOBaTb M  BBINOJHATH XUMHUYECKHH  OKCIEPUMEHT
O¢pdexTuBHO CaMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO; (mpeBpalieHusT OpPraHMYecKUX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
B3aMMOJICIICTBO | -OBJIaJICHUE HaBbIKaMU y4eOHO- | OTUJIEHA U U3yYEHHE €r0 CBOWCTB, KaUECTBEHHbIE PEaKIMHM Ha albJIETH]IbI,

BaTh U paboTaTh
B KOJUIEKTHUBE U

HCCIIEIOBATENILCKOM, IMPOEKTHOM M COLMAIbHOMN
JIeITeILHOCTH,

Kpaxmall, YKCYCHYIO KHCJIOTY, JACHATypalud OeIKOB IIpu HarpcBaHuu,
OBCTHLIC pCaKIUU 6€J'IKOB; MNPOBOAWUTL PCAKIMHU HOHHOI'O 06MCH8.,
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KOMaHAC

OgiaieHHe YHHBePCAJIbHBIMHU
KOMMYHUKATHBHBIMU /IefiCTBUAMM:

0) coBMeCTHas J1eSITeJIbHOCTD!

- TOHUMaTh M HCHOJb30BaTh MPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh IIeJI COBMECTHON JESTEeNbHOCTH,
OpraHU30BBIBATH U KOOPIMHUPOBATH JEUCTBUS IO
ee JOCTIKEHHUIO: COCTaBJATh IUJIaH JCHCTBHIA,
pacrpenensarb  pojid  C  YYETOM  MHEHUU
Y4aCTHUKOB 00CYKJaTh pe3yJbTaThl COBMECTHOM
paboThl;

- KOOpPAMHHMPOBATb U BBHIIOIHATH paboTy B
YCIIOBUSAX peayibHOTO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBISATh IO3UTUBHOE CTPATErHUECKOE
MOBE/ICHHWE B PA3JIMYHBIX CHUTYAIUSX, MPOSBISTH
TBOPYECTBO u BOOOpakeHue, OBbITh
MHULMATUBHBIM

OsgiajeHne yHUBePCAJIbLHBIMHU
pPeryJiiTUBHbIMM e CTBUSIMU:

r) NpUHATHE cefsi U APYTUX JIIO/eii:

- MpPUHUMATh MOTHUBBI U apPryMEHTHl JPYTHUX
JIOJEH NPU aHANIU3€ PE3yJIbTaTOB JEATEIBHOCTH;

- IpU3HABaTh CBOE MPABO M MPaBO APYIHX JIOJAeH
Ha OIINOKH;

- pa3BHUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C
MO3UITMH IPYTOTO YEJIOBEKA,

OTIpeNeNATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIMH Ha CyIb(art-,
KapOOHAaT- M  XJOPUJI-aHMOHBI, HAa KAaTMOH aMMOHUS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3ajauu 1o Temam "Meramisl" u "Hemerannsl") B
COOTBETCTBUM C MpaBWJIaMH TEXHMKM O€30MacCHOCTH Ipu OOpaLIEHUU C
BEIIECTBAMH U JTAOOPAaTOPHBIM 000pPYAOBAaHHEM; MPEACTABIATh PE3YJIbTaThI
XMMHYECKOI'0 SKCIIEPUMEHTA B (JOPME 3alHUCH YPABHEHUH COOTBETCTBYIOLINX
peakuuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

OK 07.
ConeiicTBOBATHh
COXPaHEHUIO
OKpYXKaroIein
Cpeibl,
pecypcocoepex
€HHUIO,
MPUMEHSITh

B o0s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- cOPMUPOBAHHOCTH 3KOJOTUYECKOW KYJIBTYPHI,
[IOHUMAaHUE BIIUSAHUS COLHUAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSIHME  INPUPOJHOM U
COLMAIBHOM Cpeabl, OCO3HaHHWE TIJI00ATLHOTO
XapakTepa 3KOJOrMYECKUX Ipooiem;

- IUIAHUPOBAaHHUE M OCYILECTBICHUE ICUCTBUU B
OKPY’KAIOIIEW Cpelle Ha OCHOBE 3HAHMs LeNei

- chopmMupoBaTh MPEACTABICHHUS: O XUMHYECKOH  COCTaBISIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJH XWUMHHU B ITO3HAHUHU SIBJIEHUU
Opupoabl, B (HOPMHUPOBAHMHM MBINUICHUS W KYJBTYpbl JIUYHOCTH, €€
(GYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMUMOMN NSl pEIIeHUs TPAKTHYECKUX
3aJa4 U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpenie;

- YMeTh COOJIOAaTh MpaBUiia KOJOTUYECKH II€IeCO00pa3HOrO MOBEACHHS B
OBITY U TPYJOBOW AEATEIHLHOCTU B IEISIX COXPAHEHHS CBOETO 370POBBS U
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3HaHHS 00
U3MEHEHUU
KJIUMATa,
MPUHIIMIIBI
OEepeKIUBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
JNIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYalUAX

YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

- AKTHMBHOE HETPHUATHEC JCUCTBUH, MPUHOCSIIUX
BpEJl OKPYXKAIOIIEH CPEJIE;

- yYMEHHE TMPOTHO3UPOBATH HEOJIArONPHUITHBIC
HKOJIOTUYECKUE TOCIEACTBUS MPEIPUHUMAECMBIX
JIEUCTBUI, IPEIOTBPALLIATh UX;

- pacumpenue OIBITa JeSITeTbHOCTH
9KOJIOTHYECKOM HAIPaBICHHOCTH;
- OBJIaJICHUE HaBbIKaMU yueOHo-

HCCJICI0OBATEIIbCKOM, TMPOCKTHON M COIMAIbHOM
JIeSTCIIbHOCTH;

OKPYXAaIoIIE NPUPOJHONW CpElbl; YYUTHIBATH OMACHOCTb BO3JCHCTBUS HA
JKUBBIE OPTaHM3MBbI OINPENEJICHHBIX BELIECTB, MOHMMAs CMBICI ITOKa3aTess
MpEAEIbHON TONYCTUMON KOHUEHTPALUU
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1.6. Ucnosb30BaHne AKTUBHLIX (POPM MNPOBeAeHUS] 3aHATHN s (POPMHPOBAHMS U PA3BUTHUA
pe3yabTaToB 00y4eHHs1 (JIMYHOCTHBIX, MeTANPEAMETHBIX, NPeIMETHbIX)

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MeTaNlpeIMeTHbIE, TPeAMETHbDIE)

(I)OprI H METO/bI Oﬁy‘leHHﬂ

JInyHocTHEIE:

YyBCTBO TOpPJAOCTM M YBaXEHUS K HUCTOpUU U
JOCTHKEHUSM  OTE€YECTBEHHOM XMMHYECKOW  HAyKU;
XUMHUYECKH IPaMOTHOE MOBEJCHUE B MPO(hecCHOHAIBHOM
NEeSITEbHOCTH U B OBITY ITPHU 00OpallleHUH ¢ XMMUYECKUMU
BEILECTBAMM, MaTEpUATIaMU U IIPOLIECCAMH;

MO3TOBOW IITYpM, 3BpUCTHYECKas Oecena,
Jeknus-Oecena,  JEKIUS € 3apaHee
3aIIaHUPOBAHHBIMH OIMOKAMHU

TOTOBHOCTH K ITPOAOJIZKEHUIO O6pa3OBaHI/I$I W IMOBBIIICHU A

MO3TOBOHM LITYpM, IBpHUCTHYECKas Oecena,

KBamuukanuu B KM30paHHOM  mpodeccHoHaNbHOM | NeKnusI-Oecena

JEATCIIBHOCTH M OOBEKTMBHOE  OCO3HAaHUE  POJIH

XUMHUYCCKUX KOMHCTGHHI/Iﬁ B OTOM,

YMEHUE  HUCIOJb30BAaTh  JOCTH)KEHUS  COBPEMEHHOM | MOJTOTOBKA TPYIIOBBIX u
XHMI/I‘IGCKOﬁ HaYKI/I U XHMHYCCKUX TGXHOJIOFI/II;'I JJIs I/IHI[I/IBI/II[yaJH)HBIX HpOGKTOB

[TOBBIIIIEHUS COOCTBEHHOI'O WHTEJUICKTYaJIbHOTO | 3aJJaHUs [0  TOWCKY W OTOOpYy
pa3sBUTUA B BbIOpaHHOMU npodeccuoHaIbHON | HHPOPMAIUK U3 PA3IUYHBIX HCTOYHUKOB,
JIEATEILHOCTH B ToM unciie aTepHeTa
MeTtanpeaMeTHble:

UCIIOJIb30BAaHUE PA3IMYHBIX BUJOB II03HABATEILHOW | MOJArOTOBKA W 3allUTa TPYIIOBBIX U
NCATCIIBHOCTHU nu OCHOBHBIX I/IHTCJIJICKTY&JII)HI)IX I/IHI[I/IBI/II[yaJH)HBIX HpOGKTOB C
orepanuii  (MOCTaHOBKa  3aaa4yd, (HOPMYJIUPOBAHME | UCTIOIB30BAHUEM  METOJOB  IO3HAHUS
TUIIOTE3, aHaJdW3 W CHUHTE3, CpaBHEHHE, o00oOmieHue, | (HaOrogeHHe, OMHUCaHWe, H3MEpPEHHE,
CHCTEMaTH3allHs, BBISBICHUE INPHUYUHHO-CICJACTBEHHBIX | OKCIEPUMEHT),  MHOOPMAIIMOHHBIX U

CBsI3€H, MOMCK aHaJoroB, (OPMYJIUPOBAHHUE BHIBOJIOB)
JUIsL pELIEHWs IIOCTAaBJIEHHOW 3ajaudd, IPUMEHEHHE
OCHOBHBIX METOJIOB IMO3HaHUS (HaOJMI0JeHHe, HAy4YHbIN

3KCHepI/IMeHT) Al U3YUCHUA  PA3JIMYHBIX  CTOPOH
XAMUYECKHX OOBEKTOB U nmponeccoB, € KOTOPbBIMU
BO3HHUKACT HGO6XOI[I/IMOCTB CTaJIKMBaTbCA B

npodeccuoHanbHOM cepe;

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH

METO/1bI pa3BUTHS JIOTHYECKOTO
MBIIIJICHU ST (HOFI/I‘IGCKI/IG HUI'pbI, 3aJa4u,
KPOCCBOP/IBI U T.JI.)

UCIIOJIb30BaHUE Pa3IMUHBIX MCTOYHUKOB JUISI TIOTYUYEHUS
XUMHYECKOM  MH(pOpMalnuM, yMEHHE OLIEHUTh €€
JIOCTOBEPHOCTH ISl TOCTHIKEHUSI XOPOLIMX pPE3yJIbTaTOB
B IIpodeccuoHanbHOM chepe

MOATOTOBKA M 3allUTa TPYNIOBBIX U
WHIMBUIY ATHHBIX MIPOEKTOB c
UCTIONB30BaHUEM  WH(GOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTUN

3alaHusl [0  TOHCKY H  0TOopy
“H(pOpPMAIUUA U3 PA3IMYHBIX WCTOYHUKOB,

B TOM 4HCJIC I/IHTCpHCTa

IIpeamerHbIe:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MecTe XMMHUHU B
COBPEMEHHOM HAyYHON KapTUHE MUpPa; NOHUMAaHUE POJIU
XUMHU B (POPMHUPOBAHUU KPYro3opa M (PyHKIHMOHAIBHOM
TPAMOTHOCTH 4YEJIOBEKA JUIA pEHIeHUS NPaKTUYECKHUX
3a/1a4;

MO3TOBOH WITYpM, 3BpUCTHYECKas Oecena,
JTICKYCCHUS

BIIQJICHUE OCHOBOITOJIararoIUMH XUMHYECKUMU
MOHATUSMHU, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TMOJIb30BaHUE XUMHUYECKOW TEPMHUHOJIOTHEN U
CHMBOJIUKOM;

MO3TOBO# IITYpM, IBpUCTHYECKas Oecena,
npobIeMHOe oOyueHue, pelieHue
XUMHUYECKHUX KEMCOB

BJIAACHUC OCHOBHBIMHM MCTOAAMHKW HAY4YHOI'0 ITIO3HAaHMU:,

IIOoATOTOBKA W 3alyTa TIPYIOIOBBIX H
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UCTIOJNBb3YEMbIMH B XUMHH: HaONIOJICHUE, OIHCAHHE,
U3MEpeHHe, OKCIEPHUMEHT; yMEeHHe o00pabaTbiBaTh,
OOBACHATH pe3yJbTaThl MPOBEAEHHBIX ONBITOB U JAENIATh
BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH METOAbI
NIO3HAHMS [IPU PELICHUM NTPAKTUYECKUX 33]1a4;

WHIUBUAYTBHBIX MIPOEKTOB,
1a00paToOpHBIX PpaboOT C HMCHOIb30BAHUEM
METO/IOB MIO3HAHUS (mabmonenue,

OIIMCAHUEC, UBMCPCHUC, BKCHepI/IMeHT)

c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHbIE
OIICHKM W TPOBOJUTH PaCUYEThl MO XHUMHUYECKUM
dbopMyniaM U ypaBHEHHSIM;

TpeHUHTH (OTpabOTKa MPUEMOB PEIHICHUS
3a/1ay4)

BIIQJICHUE TMpaBUJIAMH TEXHUKH O€30MAaCHOCTH TIpU
UCIOJIb30BaHUU XUMHYECKHX BELIECTB;
Cc()OPMUPOBAHHOCTh ~ COOCTBEHHOW  MO3UIUK  TIO
OTHONIICHHIO K XMMHYECKON HH(pOpMAalUH, MOTy4aeMoil
U3 pa3HbIX UICTOYHUKOB

MeTOABI pediekcun
npoOeMHOE o0yueHwue,
XUMHYECKUX KENCOB

pelieHue

c(hOopMUPOBAHHOCTh CHCTEMBI 3HAHHUI 00 001X
XUMHYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSIX;

MO3TOBOH LITYpM, dBpHCTHYECKas Oecena,
JIACKYCCUS

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HCCJIICI0BATh CBOMCTBa
HCOPTaHNYCCKUX U OPpraHN4YCCKUX BCUICCTB, O00BACHATH
3aKOHOMCPHOCTH IIPOTCKAHUSA XUMHUUYCCKUX pCaKHHﬁ,
IMPOrHO3UPOBATH BO3BMOKHOCTH UX OCYIICCTBJICHUSA,

MO3TOBOM IITYpM, BpPHCTHYECKas Oecena,
npoOJIeMHOE o0yueHue, perieHue
XUMHYECKHX KEHCOB

BJIaACHUC YMCHHAMU BbIABUI'aATb T'MIIOTE3bI HA OCHOBC
3HAHUM O COCTaBC, CTPOCHUHU BCHICCTBA 1 OCHOBHBIX
XUMHYCCKUX 3aKOHAX, MPOBECPATH UX SKCIICPUMCHTAJIBHO,
(1)OpMy.]'II/Ipy51 OeJab UCCIICAOBAHMA,

ImoAroToOBKa MW 3aliuMTa TPYIIOBBIX U

VHIUBUTY ATbHBIX IIPOEKTOB,
71a00paTOPHBIX PabOT C HUCIOJIB30BAHHUEM
METONOB [IO3HAHUSA (mabmroeHme,

ONMCaHUE, U3MEPEHUE, IKCIIEPUMEHT)

BJIaZICHUE METO/IaMH CAMOCTOSITEIEHOTO TIAHUPOBAHUS U
MMPOBEACHUA XUMHNYCCKUX SKCIICPUMEHTOB C
co0JIr0/IeHrEeM TIpaBUII Oe3011acHOM paboThI C
BEIIECTBAMH U JIAOOPATOPHBIM 000py10BaHHEM;
c(OPMHPOBAHHOCTh YMEHUI OMMCaHUs, aHAJIN3a U
OLIEHKH JJOCTOBEPHOCTH TOJIyYCHHOTO PE3yJIbTaTa,

TpeHUHTH (OTpabOTKa MPUEMOB PEIHICHUS
3a/1ay4)

c(hOpMHUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH,
AQHAJIM3UPOBATH U OLICHUBATH C MO3ULIMI IKOJIOTHYECKOM
0€30I1aCHOCTH MOCIEACTBUS OBITOBOM U
MPOU3BOACTBEHHOM IESITEIBLHOCTH YEIOBEKA, CBA3aHHOU
C mepepabOTKOM BEIIECTB.

METO/1bI peieKCuu
npoGieMHoe oOyueHue,
XUMHUYECKHX KeHCOB

pereHne
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2. CTPYKTYPA Y COAEP) KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIIUILIVHBI

«XUMMUS»
Bupa yueoHoii padoTbi Oovem
wacos | lxype | 2xype | 3wype | Axype
no YII
1 2 | 3] 4 5 6 |7 8
cem | ce | ¢ | ce | ce | ce | c| cem
M|le | m | m| m|e
M M
MaxkcumaJjibHasi ydeOHasi HArpy3Ka (Bcero) 162 105 | 57
O0s3arenbHasi ayquTopHasi ydyeOHasi Harpy3ka | 108 70 |38 |- - - - | -
(Bcero)
B TOM YHCIIE:
nabopaTopHbIe PabOTHI 25 18 7| - - - - -
MPaKTUYECKHUE 3aHATH 26 26 - - - - - -
JIEKIIUU 57 26 31
CamocrosiTesibHAsI pabora  oOyuarouierocs 54 35 | 19 | - - - - -
(Bcero)
IIpomexyTouHas aTTecTanus B hopme C) - - -
IK3AMEHA
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2.3. COAEP’ KAHUE OBIIEOBPA3OBATEJIBHOI'O IIPE/IMETA «XUMMUS»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE |d)0panyeM1,1e
pa3/ieJioB M TeM JaGopaToOpHbIe M MPAKTHYECKHE 3aHSITHS, IPUKJIATHOH MOTYJIb KOMIIEeTeHI[HH
1 2 3 4
OCHOBHOE CoJIepKaHue 162
1 CEMECTP (105 gacoB)

Pa3jen 1. OcHOBBI CTPOEHHsI BellleCTBA 12
Tema 1.1. OcHoBHOe coepKaHue 8 OK 01
Crpoenue atomoB | Jlekuuu 4
XHUMHICCKHX CoBpeMeHHass MoJieilb CTpoeHUs aroma. CHMBOJIMYECKHH S3BbIK XHMHH. XHMHYCCKHN 3JIEMCHT. 9
SJICMCHTOB OnexktpoHHasi KOH(UTYpalus atoMa. BaneHTHbIE 3JeKTpOHBI. BaleHTHOCTS.
fipupona Krnaccudukaiuss XUMHYECKMX 3JIEMEHTOB (s-, P-, O-351eMeHTBI). DJIEKTPOOTPHUIATEILHOCTb.
XUMUHCCKON CBS3U | JriegrpoHHas NPUPOAA XUMHYECKOW CBA3W. BHIbI XMUMHYECKON CBsI3M (KOBAJIECHTHAs, HWOHHAS, 2

METaJUIMYECKasi, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHusl

[IpakTHYecKue 3aHATHSI 4

IIpakTHyeckoe 3anaTHel:Pemenue 3a1annii Ha UCTIOJIB30BAHNE XUMHYECKOM CUMBOJIMKY U HA3BaHUI

COCJIMHEHUI MO0 HOMEHKJIATYpE MEXIYHAPOJHOTO CO3a TEOPETHUECKOW W TNMPHKIAIHOH XMUMHUU H

TPUBHAJIBHBIX HA3BAHUH IS COCTABJICHUS XUMUYCCKUX (OPMYIT IBYXaTOMHBIX COCTUHEHU (OKCHIOB, 2

CyIb(UIOB, THIPHUIIOB U T.I1.) U IPYTHX HEOPTAaHUICCKUX COSTUHEHHUH OTICIBHBIX KJIACCOB.

IpakTnyeckue 3axanusi2. Penienue 3aaHuil Ha yCTAHOBIICHHE CBS3M MEXIY CTPOCHHEM aTOMOB

XUMHAYECKHX DJIEMEHTOB M TEPHOIMYECKUM H3MEHCHHEM CBOMCTB XHMHYECKHX DJIEMEHTOB U HX 2

COCJIMHEHUI B COOTBETCTBUU C MOJI0KeHHEeM [1eprnoinieckoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaepKaHue 4 OK 01
ITepuonnueckuii [IpakTuyeckue 3aHATHS 4 OK 02
3aKOH U Ta0Iuia IpakTnyeckue 3anaTusn3: Penienue 3ananuii o [leproanueckoll cCHCTEME XUMHUECKUX DIIEMEHTOB
JL.W. MenneneeBa |1 1. Menneneesa. ®usnaeckuii emsica [epruognaeckoro 3akoxa J.A. MeHzeneesa. 3akOHOMEPHOCTH

WU3MCHCHHSI CBOWCTB XHMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX WMH IMPOCTHIX U CJOXHBIX BEIICCTB B 9

COOTBETCTBHH C  IOJOKCHHMEM  XHMHUYECKOrO  d3JeMeHTa B  [IepHOJMYECKOW  CHCTEME.

MupoBo33peHueckoe U HayyHoe 3HaueHue llepmommueckoro 3akona [[.M. Menneneesa. IIpornosst

JI.N. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHUX JIEMEHTOB.

IpakTnueckoe 3ansitnesd: PelieHue NPaKTHKO-OPUCHTUPOBAHHBIX TEOPSTUYCCKUX 3aJaHUN Ha

XapaKTepU3allui0 XUMHYECKMX JJIeMEHTOB «Merauinyeckue / HEMETasIHYeCKHEe CBOWMCTBA, 5

3IEKTPOOTPHULIATENIHBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX HJIEKTPOHHBIM CTPOCHHEM U
MOJI0)KEHUEM B IEPUOJMYECKON cHUCTEME XMMUUYeCKuX anemeHToB J[.M. MenaeneeBa»
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Pa3nen 2. XuMnueckue peakuuu 12
Tema 2.1. Tunel OCHOBHOe co/iep;KaHue 6 OK 01
XUMHUYECKUX Jleknuu 2
peaxuuii Krnaccudukanus u THUIBI XUMUYECKUX PEaKlUil ¢ ydacTheM HeopraHuuyeckux pemiecTB. CocraBiieHue
YpaBHEHUN peaKIMil COCIUHEHMS, Pa3lOKEHHUS, 3aMelIeHus, OOMEHa, B T.4. peaklUUil TOpeHwus, 2
OKHCJICHUSI-BOCCTAHOBJICHHUSI.
IIpakTnyeckue 3aHATHSA 2
IlpakTuyeckne 3anaTust S: PemeHne 3agaHuil Ha COCTaBICHUS YPAaBHEHMS OKHCIICHUS-
BoccTaHOBJIEHUs. CreneHpb okuciaeHus. OKUCIUTeNb U BOCCTaHOBUTENL. COCTaBIEHUE U YPAaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN METOJOM JJIEKTPOHHOro OanaHca. OKHUCIUTEIbHO- 2
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B IPHUPOJIE, MPOM3BOACTBEHHBIX IIpOLECCaX U >KU3HEAEATEIbHOCTH
OpPraHHU3MOB
JlaGopaTopHble 3aHSITHSI 2
JlabopaTopnas pa6ora 1 Tema: "l3yueHue KOJWYECTBEHHBIX OTHOLIEHWUA B XUMUU". OCHOBHBIC
KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU M pacyeThl MO YPaBHEHUSIM XHMHUYECKUX peakuuid. Monb Kak
€IMHMIIa KoJM4ecTBa BellecTBa. MoJsipHas macca. 3aKOHbl COXPaHEHHUS MacChl M JHEPIHH. 3aKOH 9
ABoragpo. Momsipublii 06beM Ta3oB. OTHOcHTENbHAsl MIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSM
XUMHAYECKHX PEAKIHi C MCIOIB30BAaHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJHUECTBA
BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 6 OK 01
DNEKTPOIUTHYECKAS JlaGopaTopHble 3aHATHSI 4 OK 04
AIMCCOTMATTHA 1 JladopaTopnasi pagora 2 Tema: "HU3yuyeHue Teopuu >JIEKTPONUTHUECKOM aucconuanuu’”. MoHbL. 2
HOHHEIH 0GMeH DNEeKTPOIUTHI, HEDNEKTPOIUTHL. Peakunu nonHoro oomena. CocraBieHHe peakinii HOHHOTO oOMeHa
ITyTEM COCTABJICHUS X MOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHCHHUH.
JladopaTopnasi padora 3 Tema “HM3y4eHne TUIIOB XUMUYECKUX PEAKIUI .
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yOIIMXCsl BEIECTB) U IPU3HAKOB 2
XUMHUYECKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpe/IeNieHre CPeIbl BOJAHBIX
pacTBOpoB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklui
IIpakTHyeckune 3aHATHSA 2
IIpakTnyeckue 3anaTus 6: Pemenue 3agannii. KucioTHO-OCHOBHBIE peakiny. 3aJaHus Ha 5
COCTaBJICHHE MOHHBIX PEaKIINii
Kontpoannas «CTpoeHue BelecTBa 1 XUMUYECKHE pPeaKum» -
padora
Pa3nes 3. CTpoeHue u cBOiCTBA HEOPraHNYECKUX BelleCTB 22
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Tema 3.1. OcCHOBHOe co/iep:KaHue 10 OK 01
Knaccuduxanus, Jlekuun 2 OK 02
HOMCHKIaTypa 1 [Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTs. [IpocTbie u croxxHbIe 2
CTpOCHHC BenecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHMIECTB (OKCH/IbI, TUAPOKCHIbI, KUCIOTHI, COJIN).
HCOPraHMICCKUX JlabopaTopHble 3aHATHS 4
BCIICCTB JlaGopaTtopHas padorta 4 Tema: " M3yueHne B3anMOCBSI31M HEOPTraHUYECKUX BEIECTB". ArperaTabie

cocTosiHus BemecTBa. Kpucrammmueckue u amopdHbIe BemecTBa. THUITbI KPUCTAIUIMYECKUX PEIIETOK 2

(aTomHas1, MOJIEKyJIsipHAsi, HIOHHAs, MEeTaJlInYecKas). 3aBUCUMOCTh (DU3HUECKUX CBOWCTB BELIECTBA OT

TUIIA KPUCTAJUINYECKOMN PEIIETKHU.

JlaGopaTtopHas pabora 5 Tema: " M3yueHne 3aBUCUMOCTH XMMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA 2

XUMUYECKOHN CBS3HU U THIA KPUCTALTNYECKOHN pemeTkn'". [IpuarHbpl MHOr00Opas3ust BEECTB

IIpakTHYecKHe 3aHATHS 4

IIpakTnyeckue 3ansaTusa 7: HoMeHkIaTypa HEOpraHU4EeCKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/IS

U3 UX XUMUYECKOH ()OPMYJIBI MIIH COCTABICHNE XUMHUECKOW (hOPMYJITBI UCXO/IS M3 HA3BaHHS BEIIECTBA 2

o mexxayHapoHoii (MIOITAK) v TpuBranbHON HOMEHKIIATYpeE.

IIpakTuyeckue 3anaTusa 8: Pemenne npakTHUecKux 3aJaHuid O Kiaccu(UKAUM, HOMEHKIIAType |

XUMHYECKUM (OpMyJiaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB (YrapHbIM ra3, yriaeKUCIbIN

ra3, aMMHak, ralieHas H3BECTb, HEralleHas H3BECTb, INMUTHEBAas COJa M JIPYyTUX): Ha3bIBaTh H 2

COCTaBJIATH (OPMYJIIBI XUMUUECKHUX BEIIECTB, OMPEICNIATh MIPUHAIIICKHOCTD K Kiaccy.

Ucrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb MHTEpHET 1 npyrue).

[Tonck nHboOpMaIu Mo Ha3BaHUSIM, HACHTU(DUKATOpAM, CTPYKTYPHBIM hopmynam
Tema 3.2. ®uzuko- | OcHOBHOE coiepKaHue 10 OK 01
XUMHYECKHE Jlekuuu 6 OK 02
cBoicTBa Metaisl. O0mue GU3MUIECKHe U XUMHUYECKHE CBOWCTBA MeTa/uioB. CIOCOOBI TIOMyYeHUs. 3HAUECHUE
HEOPraHNHCCKUX METAJIOB M HEMETAUIOB B MPHUPOJE M KU3HEACSITEIBHOCTH YENOBeKa M OpraHu3MoB. Kopposust 2
BCIICCTB METAJLIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIllUThHI METAILIOB OT KOPPO3HH

Hemeranmnpl. OOmme Qusnueckne M XUMUYECKHE CBOMCTBA HEMETA/UIOB. THMHYHBIE CBOWCTBA

HemetaioB IV— VII rpynn. Kiaccudukanus u  HOMEHKIATypa COEIMHEHHH HEMEeTallIoB. 2

KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIECTB (OKCUJIOB, THAPOKCHIOB,

KHCIIOT, COJiel U Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2

COEJIMHEHMH, BBICIIUX OKCHIOB U THAPOKCHJIOB

IIpakTnyeckue 3aHATHS 4

IpakTuyeckoe 3ansaTne 9: CocTaBieHUE ypaBHEHUN XUMUYECKUX PEAKIUN C YYaCTHEM IPOCTHIX U 2

CJIOKHBIX HCOPraHWYCCKHUX BCHICCTB: MCTAJUIOB M HEMETAJJIOB; OKCHJIOB MCTALZIOB, HEMCTAJIJIIOB U
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aM(QOTEpHBIX 3JIEMEHTOB; HEOPraHMYECKMX KHCIOT, OCHOBAaHMM M aM(OTEpHBIX T'UAPOKCHUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

IIpakTuyeckoe 3ansitue 10: PemieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHU Ha

CBOWCTBA, COCTAaB, MOJIy4eHUE U OE30MaCHOE MCIIOIb30BaHUE BAKHEHIINX HEOPraHUYECKHX BEUIECTB B 2
OBITY M IPAKTUYECKOMN JEATEIIbHOCTH YEI0BEKa
Tema 3.3. OcHoBHOe coJep:kaHue 4
Wnentndukanus | Jlexuun 2 OK 01
HCOPraHWICCKUX IlpakTHYecKne 3aHATHS 2 OK 02
BeIIecTs IIpakTtuyeckne 3ansatusi 11: VaeHTudukanus  HEOPraHMYECKHMX  BEHISCTB..  PemieHue OK 04
SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 XMMUUYECKUM CBOMCTBAM METAJUIOB M HEMETAIIJIOB, IO PACIIO3HABAHUIO
U TIOJIyYEHUIO COCIUHEHUI METaNIOB U HEMETAJLIIOB. 2
Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BAHHEM HMX (U3MKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBIX KaYeCTBEHHBIX peakuuid. KauecTBeHHBIE peakiyu Ha Cyibdar-, KapOOHAT- ¥ XJIOPU-
AQHUOHBI, Ha KATUOH aMMOHMS
KonTpoasnas " N "
CrpoeHue U CBOWCTBAa HEOPIaHUYECKUX BEILIECTB -
pabora
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB 34
Tema 4.1. OCHOBHOe co/iep:KaHue 12 OK 01
Knaccudukanms, Jexuun 4
CTPOCHHUC U [losiBieHne 1 pa3BUTHE OPTraHMYECKOW XUMHUHU Kak Hayku. [Ipeamer oprannueckon xumun. MecTto u
HOMCHKJIaTypa 3HA4YECHHUE OPTAaHUYECKOW XUMHUHU B CUCTEME €CTECTBECHHBIX HayK. 2
OpraHnvyeCcKrux XHMMHUYECKOE CTPOCHHE KAK MOPSJOK COCTMHEHHSI ATOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
BCIIECTB OCHOBHBIE NOJIOKEHUSA TEOPUH XUMUYECKOIO CTPOEHUS OpraHnyecKux coennHeHnii A.M. bytieposa.
VYriepoaHblid CKeJIeT OpraHuYeCKOW MOJIEKYJIBI. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO 2
CTpOEHMs MOJIEKYJI. MI3oMepus U M30MepHI.
JlabopaTopHble 3aHATHUS 6
JIaboparopHas padota 6 Tema: " M3yuenue nousaTus o GpyHKIMOHANBHON rpynne". Pagukait.
[TpuHIUIBI K1acCUpUKAIIMM OPTraHUYECKUX COeTMHEHUN. Mex1yHapoJHas HOMEHKJIaTypa U 2
MIPUHIIMITBI HOMEHKJIATYphl OPTaHUYECKUX COSAMHEHMH.
JIaGoparophas pabota 7 Tema: " M3yuenue moHsATHS 00 a30TCOEPKAIUX COSAMHEHUSX,
OMOJIOrMYECKH aKTUBHBIX BelleCTBaX (YriieBoJax, xKUpax, Oenkax u Ap.), BRICOKOMOJIEKYIISIPHBIX 2
COEIMHEHUSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)".
JIaGoparopHnast pabora 8 Tema: "M3yueHHe HOMEHKIATYpbl OPTaHUYECKUX COEIUHEHHUN OTIENBHBIX
KJIacCOB (HACBILICHHBIC, HEHACBHIIIEHHbIE U apOMaTHYECKHE YTJIEBOJIOPOAbI, CIHUPTHIL, (HEHOIIBI, 2

AJIbACTHUBI, KCTOHBI, Kap6OHOBBIe KHCJIOTBI H ,[[p) CocTaBjieHHEC TOIHBEIX U COKpPAIICHHBIX
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CTPYKTYPHBIX (POPMYJT OpPraHMYECKUX BEIIECTB OTIENIBbHBIX KJIACCOB, HCIOJb3YS WX Ha3BaHUS IO
CHCTEMAaTHYeCKOH ¥ TPHUBHAJIBHONH HOMEHKIAType (STWIIEH, aleTWieH, TJIUIepuH, (eHodm,
(dhopMaibaeru, YKCyCHas KHCIOTa, TIUIUH)".

IIpakTHyeckue 3aHATHA 2

IpakTuuyeckue 3ansaTusa 12: Pacuets! npocreiimeii GopMysbl OpraHUUECKOl MOJICKYJIbI, UCXOIS U3 5

AJIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. CpoiictBa | OCHOBHOe coep:kaHHue 10 OK 01
OpPTraHUYECKHUX Jlexuun 6 OK 02
COeTIMHEHHH DU3MKO-XUMUYECKUE CBOMCTBA OPraHMYECKHX COEAMHEHHH OTAEIbHBIX KJIACCOB (OCOOEHHOCTH OK 04

KJaccu(UKaMd M HOMEHKJIATypbl BHYTPU Kjacca; TOMOJOIMYecKMi psa u olmas ¢dopmyda;

n30Mepus; PU3MUECKUE CBOMCTBA; XUMUYECKHE CBOWCTBA; CITOCOOBI IOJTyUeHUS ): 9

— IpeJlesIbHbIE YIJIEBOJOPOAbl (aJIKaHbl M LMKJIOANKaHbl). ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX

HCTOYHUKOB TEIlIa B POMBILIUIEHHOCTH U ObITYy. CBOMCTBA MPUPOAHBIX YIJIEBOJOPOJIOB, HAX0XK/ICHNE

B IPUPOJI€ U IPUMEHEHHUE AJTKAHOB;

-HelpeAeNbHble (QJKEHbl, AJIKUHBl M aJKaJAMEHb]) U apoMaTHYecKue yrieBoaopoisl. [‘openue

alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHHU JJISl CBAPKU M PE3KU METAJJIOB 2

— KUCIIOPOJICOIEPIKALINE COSTMHEHUS (CITUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI M S(UPHI, aJIbJIETUIbI

U KETOHBI, )KUPBbI, YTIEBOADI). 2

IIpakTHyeckune 3aHATHSA 2

IIpaktnuyeckue 3ansaTuss 13: CocraBieHue cxeMmM peakuuid (B TOM YHUCIE MO MPEIOKEHHBIM

LENOYKaM MPEBPALIEHHI), XapaKTEpU3YIOIMIUX XUMHUYECKHE CBONCTBA OPraHUYECKUX COEIMHEHUMN

OTJENbHBIX KJIACCOB, CIIOCOOBI UX MOJIY4YE€HHUS U Ha3BaHUE OPraHUYECKUX COSMHEHHH M0 TPUBUATBHOM 5

WM MEXKIYHApPOJHOW CUCTEMATUYECKON HOMEHKIIAType.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha CBOWCTBA OPraHUYECKHUX

COEIMHEHMH OT/AEJbHBIX KJIacCOB

JlabopaTopHas padora 2

JlabopaTopnasi padora 9 Tema “ l3yueHune npeBpalieHust OpraHM4eCKUX BEIIECTB [IPU HarpeBaHUU'".

[lonyyeHue »STuUIeHa W U3Y4YEHHE €ro CBOMCTB. MoAenMpoBaHHE MOJEKYJT M XUMHYECKHUX 2

MIpeBpalleHUI Ha IpUMepe 3TaHa, STUJICHA, alleTHJIeHa U JIp.

CamocrositeibHas padora 35
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2 CEMECTP (57 yacoB)

Tema 4.3.
Nnentuduxanys
OpPTaHUYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
IESITENbHOCTH
YyeJIoBeKa

OcHoBHOeE coepKaHue

15

Jlexnun

12

[IpakTHueckoe NMpUMEHEHWE ATUJICHTIUKONS, ruuepuHa, ¢enona. [lpumenenue dopmanbaeruiaa,
aleTalbJern1a, YKCYCHONW KHCIIOTBHI.

Mpbiia Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT. MOIOIIUME CBOMCTBA MbLIA. — a30TCOJCpPIKAIIHE
COCTMHECHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).

JlabopaTopnasi paGora

JlabopaTopnasi pa6ora 10 Tema: “ I3yueHue Mblila Kak COJIM BBICIINX KapOOHOBBIX KHCIOT".

BricokoMoneKkyisipHble  COCIMHEHHS (CUHTETUYECKHE M OWOJIOTHYECKU-aKTHBHBIC). MoHOMeEp,
[OJUMEp, CTPYKTypHO€ 3BeHO. IlomuMepusanuss H3TUIEHA Kak OCHOBHOE HAllPpaBIICHUE €ro
WCIIOJIb30BaHus. ['eHeTHUECKas CBSI3b MEXKIY KJIaCCaMU OPraHUYECKUX COCIMHEHUI

buooprannueckue coenuHenus. llpumenenune u Ouonoruyeckas poib yrieBojoB. OKkucieHue
YIJEBOJOB — MCTOYHMK DSHEPruu JKUBBIX OpraHu3moB. OOJacTH NPUMEHEHHUS aMUHOKHCIIOT.
[TpeBpamienust OenkoB MMM B opranusMe. buonorunyeckue ¢yHkuuu OenkoB. buonormueckue
GyHKIMH kUpoB. Posib opranrueckoil XMMUU B peLIEHUH NPo0JIeM MUIIEBOH 0€301aCHOCTH

Ponb OpFaHquCKOﬁ XUMHUHU B PCHICHUH HpO6J’I€M SHCPFGTHHGCKOﬁ 6630H8.CHOCTI/I, B Pa3BUTUH
MCIUIHUHBI, CO3JaHUMW HOBBIX MATCPUAIIOB, HOBBIX HWCTOYHUKOB OSHCPTHUU (aJ'II)TepHaTI/IBHI)Ie
NCTOYHUKH 3HepFI/IPI).

OnacHOCTh BO3JCHCTBUS HAa MKUBBIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTHEIbHBIX KJIACCOB
(YyriaeBoJopozpsl, CIUpPThI, (EHOJBI, XJIOPOPraHWYECKHe MPOM3BOJHBIC, aJbJAETHIbl U JIp.), CMBICH
1I0Ka3aTessi PeAeSbHO TOMYCTUMONW KOHIEHTPAluU

JlaGopatopnas padora 11 Tema:“ W3ydeHune wuAeHTUPHUKAIMSA OPraHUYECKHX COETUHEHUIN
OTJENbHBIX KJIACCOB”

Wnentudukanuss OpraHMYecKUX COEAMHEHUH OTHENbHBIX KJIaccoB (HAa MpUMeEpe allbJeTHI0B,
Kpaxmaja, yKCYCHOM KUCJIOTBI, OSJIKOB | T.II.) C UCTIOJIb30BaHUEM MX (PU3HKO-XUMHUYECKUX CBOWCTB U
XapaKTepHBbIX KaueCTBEHHBIX peakiuil. JleHaryparus Oenka mpu HarpeBaHuu. L[BeTHbIE peakuuu
0enkoB. BO3HHMKHOBEHHE AHAJIWTUYECKOTO CHUTHAJIAa C TOYKHM 3PEHUS XUMHYECKHUX IPOLECCOB IMPHU
NPOTEeKAaHUM  KAYeCTBEHHOM  peakIMM, TO3BOJAIONEH  HMISHTU(UIMPOBATh  MPEASIOKEHHbIE
OpraHUYEeCKHe BEIIeCcTBa

OK 01
OK 02
OK 04

Pa3nes 5. KuHernueckne ¥ TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUsI XMMHYECKHX peaKnui
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CxopocTh OcCHOBHOe co/Iep:KaHue OK 01
XUMHUYECKHX Jleknun OK 02
peaKIui. CKOpOCTh pEakiiH, €€ 3aBUCHMOCTh OT Pa3jIMYHBIX (PAKTOPOB: TMPHUPOJBI PEATUPYIOIIMX BEIIECCTB,
XuMHeCKOe KOHLIEHTPALMN pPEarupyroonix BEIIECTB, TEMIEPAaTypbl M IUIOMIAAM PEAKIMOHHOW MOBEPXHOCTH.
PaBHOBECHC TertoBbie 3 PEKTh XUMUUECKUX PEAKIMH. DK30- H YIHJOTCPMHUYUCCKHE, PEAKIIHH.

OOparuMocTh peakuuii. XMMHUECKOE PAaBHOBECHE M €ro CMEIIEHHE I0Jl JEHCTBHEM pPa3IMYHBIX

(akTOpoB (KOHIIGHTpALMsi PEAareHTOB WM MPOAYKTOB pEaKLUWH, JaBICHUE, TeMIlepaTypa) Ui

CO3/IaHUS] ONTUMAJIBHBIX YCIOBHU MPOTEKaHUsl XuMH4YecKuX mpoueccoB. [Ipuniwmn Jle Illatense

Pemenne mpakTHKO-OpPMEHTHPOBAHHBIX 3a/JaHU Ha aHauM3 (AKTOPOB, BIMAIOIIMX HAa H3MEHEHHUE

CKOPOCTH XUMHUYECKOH peakluy, B T.4. C IO3UINI SKOJIOTHUECKH 11EIECO00Pa3HOT0 MOBEICHUS B OBITY

U TPYJIOBOH JIEATEILHOCTH B LIEJISAX COXPAHEHUS CBOETO 37I0POBBS 1 OKPYIKAIOIIEH MPUPOTHON CPEJIbI.

Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHnmna Jle-Ilarense s

HAXOXXJCHHUS HAlpaBJICHUS CMEIICHUS PAaBHOBECHUS XUMHUECKOW pPEaKIWUu M aHalu3 (aKTOpoOB,

BJIMSIONIMX HA CMEICHUE XUMUYECKOTO PAaBHOBECHSI
Pa3nes 6. PacTBopsl
Tema 6.1. OcHoBHoOe cogepkaHue OK 01
[Tonarue o Jlexuuu OK 02
pacTeopax PactBopenne kak ¢u3uko-xumudeckuil mpouecc. PactBopbl. CriocoObI NPUTOTOBICHHS PacTBOPOB. OK 07

PactBoprMocTe. MaccoBast 1onisi  pacTBOpeHHOro BemecTBa. CMBICT TIOKas3aTessl TpeieIbHO

JIONYCTUMON KOHLIEHTPALMH U ero UCIO0JIb30BAHUE B OILIEHKE IKOJIOTHYECKOI 0€30MacHOCTH.

[IpaBuia 3KOJIOrMYECKH I€IeCO00Pa3HOT0 MOBEACHHUS B OBITY U TPYNOBOH JEATEIBHOCTH B IIENAX

COXpaHEHUs CBOETO 370POBbs U OKPYKAKOLIEH IPUPOTHON CPEebl; OMACHOCTh BO3/ICHCTBHS HA KUBBIC

OpTraHU3Mbl ONPE/IETICHHBIX BEIECTB.

Pemrenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAaCTBOPHI, UCTIIOJIb3yeMbIe B OBITOBOM

Y TIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA.
Tema 6.2. OcHOBHOE colepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOHMCTB pacTBOPOB OK 04

JlabopaTopnasi padora 12 Tema « M3ydueHue npaBui NpUroTOBIEHUE PACTBOPOBY.

[IpuroToBnenue  pacTBOpoB  3aJaHHOM  (MaccoBoM, %)  KOHIEHTpauuud (C  MPAKTHKO-
OPUEHTUPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJibl BOJHBIX PAaCTBOPOB.

PenieHue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB

KonTtpoibHasn
padora

"CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB"

Paznen 7 IlpodeccuoHabHO-OPUEHTHPOBAHHOE COJepPKaHue (CoAep:KaHue MPUKJIATHOT0 MOAYJIs1) XUMHUS B ObITY H
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HpOl/l?.BOIICTBeHHOﬁ ACATECJIBbHOCTH Y€JI0BCKA

Xumus B ObITY 1 _ |OcuoBnoe conepsanue 8 OK 01
NMPOU3BOACTBEHHON [y o 6 OK 02
ACATEIEHOCTH Hoseiilme 10CTHKEHUS XUMHIECKOH HAYKH M XMMUYECKOM TEXHOJIOTHH. 2 OK 04
Heistoseka Ponp xumMum B o6ecrieueHnH SKOJOTUYECKOM, DHEPIreTHYSCKON U MUIEBOM 0€30TacCHOCTH, Pa3BUTHH 2 OK 07

MEIMIIHHEI.

JlabopaTopHble 3aHSTHSI 2

JlaGopatopuasi pabdora 13 Tema: " l3ydeHue CBONCTB XMMHYECKMX BEIIECTB - BaKHEHIIHX

CTPOUTENIbHBIX MaTepuayioB" (Kpacku, CTEKJIO, KepaMuKa, MaTepuaibl s 3JIEKTPOHUKH, 2

HAaHOMAaTepHalibl, TEKCTWJIbHbIE BOJOKHA, HCTOYHHKU SHEPTrUH, OPraHU4YeCKHe W MHHEpalbHbIE

yI00peHUs, JICKAPCTBEHHBIC BENICCTBA, OBITOBAST XHMHS).

[IpaBuia moucka W aHanM3a XUMUYECKOW WMHGOpPMAIMU W3 PaA3IMYHBIX HCTOYHHMKOB (Hay4yHas U

y4eOHO-Hay4YHas JIATepaTypa, CPEeICTBA MACCOBOM MHpOpMAIuH, ceTh IHTepHET).

[Touck m aHanu3 KEHCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB U TEXHOJOTUH C ydeToM Oyayliei

npo(eCCHOHALHOM  JNEATEHPHOCTH 10 TEMaM: BaKHEHIIME CTPOHMTEIBHBIC  MAaTEPHAIBI,

KOHCTPYKLIMOHHBIE MaTepUaibl, KPacKH, CTEKJIO, KepaMUKa, MaTepuaibl Ui OSJICKTPOHUKH, 2

HAHOMATEPHAJIbl, TCKCTWJIBHBIE BOJOKHA, WCTOYHWKU DSHEPTUU, OPraHUYEeCKHE W MHUHEPATbHBIC

yA00peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHSL.

3amuTa: [IpencraBiienue pe3yabTaToB PEIICHUs KeHCOB B JopMe MUHH-IOKIAIa C PE3CHTaIlueH

CamocrositenbHas padora 19

IIpomexxyTouHasi arTecTanus (3K3aMeH) *

Bcero 162
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3. VCJIOBUS PEAJIM3ALIMM TPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHH 0

JUia peanuzanuy NporpaMMmbl JUCHUIUIMHBL TIPEAYCMOTPEHBI CIIEAYIOIINE CIELHMAIbHBIE
MOMEIICHUS: YUeOHbIH KaOMHEeT XUMUH U yueOHass XUMUYecKas 1JabopaTopusi. 3aHIATUS TPOBOIATCS B
KaOMHETe TEOPETUUYECKHMX OCHOB XHMHUYECKOW TEXHOJOTMH U JIa0OpaTOPUU OPraHM4YecKOW XHMHH,
OCHAIIIEHHBIX CIEUUAIN3UPOBAHHONW MEOENbIO: BBITSDKHBIC MIKa(bl, CYIIMJIBHBINA MIKad, TEPMOCTaT,
MarHUTHbIE MEIIAJIKH, KOJOOHArpeBaTelld, aHaJIUTUUYECKUE BECHI, AIEKTpUUYECKUE IIUTKU, pH—MeTp,
Bo/siHAsE OaHsi, MHGOPMAIMOHHbBIE CTEH[IbI, Ja0OpaTopHas MOCyJa; MYJIbTUMEIUMHBIM IPOEKTOPOM,
NEPEHOCHBIM KPaHOM, HOYTOYKOM C JIMIIEH3MOHHBIM ITPOrPaMMHBIM 00€CIICUeHHEM.

OoOopynoBanue y4dyeOHOro kKaduHera (HAIJISIHbIE MOCOOMS): HAOOPBI MIAPOCTEPIKHEBBIX
MOJIeJIeN MOJIEKYJ, MOJEIN KPUCTAJUIMYECKUX PELIETOK, KOJJIEKLIUU MPOCThIX U CIIOKHBIX BEIIECTB,
KOJUICKIIUU TOJIMMEPOB; KOJUJICKIMSI TOPHBIX MOPOJ M MHUHEpanoB, Tabnuia MeHneneeBa, yueOHbIC
bunbMbl, IMPPOBEIE 00pa30BATENbHbBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yyeHHMsi: KOMIBIOTED C YCTPOHCTBAMHU BOCIPOU3BENICHUS 3BYKa,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DJKPaHOM, MYJIbTHUMEIUNHAS JJOCKa, YKa3Ka-Mpe3eHTep Ui
IIPE3ECHTALAMN.

Oo0opynoBanue Jadopatopu U padodYux MecT JadOpPaTOPUM: MEH3YPKH, IHUIETKHU-
KaIeJabHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIyNbl, IPEIMETHbBIE U IOKPOBHBIE CTEKJA, IUIAHIIETHI JJIs
KaleJabHBbIX peakuuid, (uiIbTpoBaJibHas OyMara, MPOMBIBAJIIKH, CTEKJISHHbIE MPOOUPKH, PE3UHOBBIE
npoOku, (oHapukH, HAOOp PEaKTUBOB, CTEKJISHHBbIC MAJOYKU, IITATUBBI ISl MPOOHPOK; MEpHBIE
WIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenabHble MumHapudeckue (50-100 mi), cTtynku c
necTukoM, ¢apdopoBbie Yalllk, MUHLETHI, QMIBTPHl OyMakHbIE, BaTa, Mapis, YacOBbIE CTEKIa,
AIIEKTPOTUIMTKY, JTa0OpAaTOPHBIE MITATUBBI, CHHPTOBBIE TOPENKH, CHUYKH, MPUOOp AN MOMydeHUs
ra3oB (MM MPOOUpPKa C Ta300TBOJIHON TPYOKOM), AepkKaTeNu JJisi TPOOUPOK, CKIISTHKH JIJIsi XPaHCHHS
PEaKTHBOB, pa3/laTOYHbIC JIOTKH; XxuMuueckue ctakanbl (50, 100 u 200 mur); mmaTenu; MUHIIETHI;
TUTENIbHBIE IIMIILbI; CeKyHAOMEpHI (Taiimepsl), MepHble npodupku (Ha 10-20 mu1) U MepHbIe KOJIOBI
(25, 50, 100 u 200 mum), BoxsHast O6aHsi (MM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKU; KOHUYECKHUE KOJIOBI
st tutpoBanust (50 u 100 mut); WHAMKATOpPHBIE MOJOCKM i ompeneneHus pH u cranmaptHas
WHAWKATOpHAS IIKalla; yHUBEpCaIbHBIA HHANKATOP; muneTku Ha 1, 10, 50 ma (unu go3zaropel Ha 1, S u
10 mi), GropeTkH Ui TUTPOBaHHUSA, MeIuIMHCKHe mmpuibl Ha 100—150 mu, nabopatopHble W/Wim
aHaJUTHUYeCcKUe Bechbl, pH-MeTphl, CcymniabHbIN mKad, U Ap. 1adopaTopHOe 000pyA0BaHHE.

3.2. UupopmannoHHoe oOecnedeHne peajsn3aui NporpaMmMbl
1. Jnsa peanuzanum mporpammbl OuOnuoreunbiii Gounq KBT umeer medaTtHple W DIEKTPOHHBIC
oOpa3oBaTelbHble W HWH(POPMAIMOHHBIE PECypChl, PEKOMEHJOBAaHHBIE [UIsI HUCIOJIb30BaHUS B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/1aHusl.

2. PexomeHIyemble TN€4aTHblE H3JaHHUS IO pealu3aluu 0011eo0pa3oBaTeNbHON AUCHUIIIMHBI
MIPE/ICTABIICHBI B CITUCKE JINTEPATYPHI.

3. HCquCHB JIMIICH3MOHHOI'O 1 CBOGOI{HO pacnpocTpaHdeMoOro nNporpaMmMHoOIO obecneueHUs

Ne [TepeueHpb TUIEH3HOHHOTO PexBU3UTHI MONTBEPKAAIONIETO TOKYMEHTA
MIPOTrPaMMHOTO 00€CTICUeHHSI.
1 Microsoft Windows 10 | Cornamenue Microsoft Open Value Subscription
KopmopatusHas V6328633. Cornamenue neiicreurensao ¢ 02.10.2017
1o 31.10.2023). [orosop MIOCTaBKU I10
0326100004117000038-0003147-01 ot 06.10.2017
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Ne [IepeueHb TMIEH3UNOHHOTO
MIPOTPaMMHOTO 00€CTICUCHHUS.

PexBHU3UTEI MOATBEPKIAIOILETO TOKYMEHTA

2 Microsoft Office Professional Plus
2016

Cormamenne  Microsoft Open Value Subscription
V6328633. Cormamenue necrsurensHo ¢ 02.10.2017
mo 31.10.2023

3 Kaspersky  Endpoint  Security | CybnunensupoBannbiii  gorosop Ne A-2022-56 ot
«Cranmaptaeiid Russian Edition» 18.08.2022. Cpok geiictBus muueH3uu a0 26.08.2023.
4 Google Chrome CBoboaHo pacmnpoctpansiemoe 1O cormacHo ycaoBUsM

JIJMINCH3MOHHOI'O COIJIallICHUA

5 Mozilla Firefox

CBoboaHo pacrnpoctpansiemoe 1O cormacHo ycaoBUsIM
JIUIEH3MOHHOTO COTJIAIICHUS

Jlist  caMOoCTOSITENIbHON  paboThl  OOYYAIOIIMXCSI HCIIOJIB3YETCS YHTAIbHBIA 3all HAy4YHO-
TEXHUYECKOW OMOIMOTEKH, OCHAIIICHHBIA CIEIUATM3UPOBAHHON MeOEIbI0, KOMITBIOTEPHON TEXHUKOM,
MNOJKIIOUeHHOW K cetu «lHTepHeT» H UMEMOIIed AOCTYNl B AJIEKTPOHHO-UH(GOPMAIMOHHYIO

00pa3oBaTeNbHYIO CpEemy.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30OBATEJIBHOM
TACIHATITAHBI

4.1. Tunbl ONEHOYHBIX MEPONTPUATHIA.
KoHTponbs u oreHka pe3ysibTaToB OOydeHHs! OCYLIECTBISIETCS MperojaBaTesieM B Ipolecce

NPOBE/ICHUS MPAKTHUECKUX 3aHATHH M J1aOOpaTOPHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBITOITHEHUS

00y4aromyMuUCs HMHIUBHIYaJbHBIX 3aJaHUN, TNPOEKTOB, HCCIEAOBaHUHA. Pe3ympraThl 00ydeHuUs

OnpeaAcCIsIr0T, 4YTO 06yqafonmecs1 AOJDKHBI 3HATH, IMOHHWMAThb W JACMOHCTPUPOBATH I1I0 3aBCPUIICHUUN

U3YYECHHUSI TUCIUTINHBI.

Jis dopmupoBaHHs, KOHTPOJS M OLEHKU pPE3yJbTAaTOB OCBOCHUS YUEOHOM TUCIUILIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpONPUATUH, MpeACTaBIsAomas co00il KOMIUIEKC Yy4eOHBIX
MEpPOIPUITHIA, COTIACOBAHHBIX C pe3ylibTaTaMu 00ydeHus U chopMynupoBaHHbIX ¢ ydyetom OI'OC

COO (mpeametnsbie pe3yibrathl o aucuurune) u GI'OC CIIO.

Ne OK Moayas/Pazgen/Tema Pe3yabTar 00yueHus Tunet OueHOqu X
MepOnpHUsITHIH
| OcHoOBHOe coiep:KaHue
1 Pa3zpnen 1. OcHoBBI ®opuymposars,
0a30BbIe MOHATHS U
CTPOEHHUs BellecTBa
3aKOHBI XHMHH
1.1 |OK 01 Crpoenue aToMOB CocraBnsath xumudeckue |1. Tect «CtpoeHune aToMOB
XUMHYECKUX 3JIEMEHTOB |(HOPMYIIbl COSMHEHUN B |XUMUYECKUX JIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUHU CO PUPOJIA XUMHUYECKOUN CBSAZH.
CBSI3U CTEICHBIO OKUCIICHUS 2. 3a1a4n Ha COCTaBJICHHEC
XUMUYECKUX JIEMEHTOB, |XUMHUYECKHUX (HopMyIl
WCXOJIS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUM
ANEKTPOOTPHULATEILHOCTH |(OKCHIOB, CYIb(PHUI0B,
TUAPUAOB U T.IL.).
3. 3amaHus Ha UCIIOJb30BaHHUE
XAUMUYECKOU CUMBOJIMKH U
Ha3BaHUM COEAUHEHUI MO
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BAHUM JIJIsI
COCTaBJICHUS XUMUYCCKHUX
(hopMyJ1 TBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTAHHUUECKUX
COCTUHEHUN OTHEIHLHBIX
KJ1aCCOB
1.2 |OK 01 [lepuoanueckuii 3aKoH 1| XapakTepru3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[. 1. XUMHYECKHE DJIEMEHTELI B |HEMeTaJIMYECKHUE CBOMCTBA,
Menneneena COOTBETCTBUH C UX 3JIEKTPOOTPHUIIATETHHOCTD U
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OK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyenus

THunbl 0OLEHOYHBIX
Meponpus THIA

MOJIOKEHUEM B
MePUOINYECKON CUCTEME
XAMUYECKHX DJIEMEHTOB
.. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKCHHEM B
IIEpUONYECKON CUCTEME
XUMUUYECKUX 3jiemenToB J[. 1.
MenpaeneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB
XHMHYESCKHX 3JIEMEHTOB U
MEPUOUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
3JIEMCHTOB U X COCIMHCHUM
B COOTBETCTBHHU C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTEePHU3aLHI0
XAMUYECKHX DJIEMCHTOB:
«Metamnnueckue /
HeMeTaJlNIMYecKre CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYECKHUX JIEMECHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B
IIEPUOINYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB
J.1. MenneneeBay

Pasznen 2. Xumuueckue
peakuun

XapakTepu3oBaTh THUIIbI
XHUMHMYECKHUX peaKkuui

KoutpoJubHas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKkun»

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuui

CocraBisATh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC

1. 3amauu Ha cocTaBiIeHHE
YPaBHEHUH PEAKIUM:

— COEIMHEHMS, 3aMELICHUS,
pasnokeHus, 0OMeHa,

— OKHMCIIUTENBHO-
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THunbl 0OLEHOYHBIX

Ne OK Monayas/Pa3nen/Tema | Pe3yabTaT 00yueHust .
MeponpusiTHi
peakuuu BOCCTAaHOBUTEIHHBIX PEaKIIUi
C HCIOJIb30BAaHUEM METO0/1a
3EKTPOHHOTO OaliaHca.
2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
i 00bEMY OJIHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB; PacUEThI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB
peaKIuu, €CIIu OJTHO U3
BEIIIECTB UMEET MPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOIMAIUS M HOHHBIA |XUMHUYECKHX PEaAKIIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KHUCJIOT,
y4acTUEM OCHOBAaHMU U COJIEH,
HEOPTaHUYECKUX BEUIECTB |YCTAHOBJICHUE H3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas paboTa
"THUIbl XUMHYECKUX peakiuii"
3 Pasnen 3. Crpoenue u |HMccaenoBars crpoenue u|KonTposbsnas padora
CBOiCTBA CBOMCTBA «CpoiicTBa
HEOPraHu4ecKux HEOpPraHu4ecKux HEOPraHW4eCKUX BelleCTB»
BellecTB BellecTB
3.1 |OK 01 Knaccudukanus, Knaccudunuponatsb 1. Tect «HomeHknaTypa u
HOMEHKJIAaTypa u HEOPTaHUYECKUE Ha3BaHUE HEOPTaHUIECKUX

CTPOCHHE
HEOPTaHHYECKUX
BEIICCTB

BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

BEIIECTB UCXOMS U3 UX
XUMUYECKON (hOPMYJITBI UITH
COCTaBJICHUE XUMHYECKOMN
(hopMyIBI HCXOAS U3
Ha3BaHUs BEIIECTBA 11O
MEXIyHApOIHOU UK
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaun Ha pacyet
MaccoOBOM JI0JU (MaccChl)
XUMHUYECKOTO dJIEMEHTA
(coenrHEeHMsT) B MOJIEKYIIE
(cmecn).

3. I[IpakTrueckue 3aJaHus 1o
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OK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyenus

THunbl 0OLEHOYHBIX
Meponpus THIA

KJIaCCU(UKALIHH,
HOMEHKJIaType U XUMUYECKUM
(dhopmysiaM HeOpraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. TpakTryeckue 3a1aHus Ha
onpeaesieHue XUMUYECKON
AKTHBHOCTH BEIIECTB B
3aBHCHMOCTH BHIa XHMHUUYECKON
CBSI3H Y THIA KPUCTAIUTHYECKON
pelieTkn

3.2

OK 01
OK 02

DU3HKO-XUMHYECKUE
CBOMCTBA
HeOpFaHquCKI/IX
BCIIECTB

YcraHaBiauBaTh
3aBUCUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJUTMYECKON
peleTKu

1. Tect «OcobeHHOCTH
XHUMHYCCKHUX CBOICTB
OKCHJOB, KHCJIOT, OCHOBAHHIA,
aM(OTEpPHBIX THAPOKCUIOB U
COJICiD».

2. 3ajgaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakumii ¢ y4acTHEM MPOCTHIX
U CJIOKHBIX HEOPTraHUYECKUX
BCIIIECTB: OKCHIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHI 1
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U ITOJIyYEHUE
HEOPTaHWYECKUX BEUIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarms
HEOPraHUYECKUX
BEILIECTB

Uccnenosats
KaueCTBEHHbIE PEAKIINU
HEOPraHUYECKHUX BEILECTB

1. IIpakTuko-
OpUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJIEHNIO XUMHUYECKHUX
peakuuil ¢ yqacTueM
HEOPraHMYECKUX BEILECTB,
WCIIOJIb3YEMBIX IS UX
UICHTUPHUKAIUH.
2.JIaboparopnas pabdora:
“Unentuduxanus

HEOPraHUYECKUX BEIIeCTB”
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THunbl 0OLEHOYHBIX

Ne OK Monayas/Pa3nen/Tema | Pe3yabTaT 00yueHust .
MepOonpUATHI
4 Pasnen 4. Crpoenue u |HMccaenoBarb ctpoenue u | KonTposbHasi pabora
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHHe U CBOICTBA
OpraHHYecKHuX BellleCTB OpPraHu4yecKHX BellecTB»
BelllecTB
4.1 |OK 01 Knaccudukanms, Knaccudumnuponats 1. 3agaHus Ha cOCTaBIIEHUE
CTPOEHUE U OpraHUYEeCcKHe BEIECTBA B |Ha3BAHUN OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEZAMHEHUI 110 TPUBUAIBHON
OpPraHMYECKUX BEILECTB |CTPOCHUEM WM MEKIYHapOIHOU
CUCTEMAaTUYECKON
HOMEHKJIATYypE.
2. 3ajaHus Ha COCTaBJIECHUE
HOJIHBIX U COKPAILLEHHBIX
CTPYKTYPHBIX (OpMyJT
OpPraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3aaun Ha onpezeneHue
npocrteimien GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJSI U3 DJIEMEHTHOIO
cocrana (B %)
4.2 |OK 01 CBolicTBa OpraHuyecKux | Y CTaHaBIMBATh 1. 3ajaHus Ha cOoCcTaBJIEHUE
OK 02 COCIMHEHU I 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX
OK 04 XUMUYECKUX CBOMCTB peakLuii ¢ yqacTueM

OpraHNYCCKUX BCHIECCTB OT
CTPOCHUSA MOJICKYJI

OpPraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOCHHUSI.

2. 3ajaHus Ha COCTaBJIEHHE
yYpaBHEHUN XUMUYECKUX
peakuui, WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C
y4€TOM MEXaHU3MOB
IIPOTEKAHUS JaHHbBIX peaKui
U TEHETUYECKOU CBA3U
OpPraHMYECKUX BEIECTB
Pa3HbIX KJIACCOB.

3. PacueTtHsble 3a1a4n Mo
YPaBHEHUSIM PEAKIUN C
y4acTHEM OpPTaHUYEeCKUX
BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHust

OpTraHUYCCKUX BCUICCTB IIPpHU
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THunbl 0OLEHOYHBIX

Ne OK Monayas/Pa3nen/Tema | Pe3yabTaT 00yueHust .
MeponpusITHH
HarpeBaHuu"
4.3 |OK 01 Nnentuduxarnus Uccnenosars 1.IIpakTuko-
OK 02 OpPraHUYECKUX BEILECTB, |KAYECTBCHHbBIC PEAKIIMM  |OPUEHTHPOBAHHBIE 3aJaHUS
OK 04 UX 3Ha4Y€HUe U OpPraHUYECKUX 10 COCTABJICHUIO XUMHUYECKUX
IIPUMEHEHHE B OBITOBOM |COCAMHEHUI OTIENBHBIX |pEaKIHid C y4acTHEM
1 TIPOU3BOJICTBEHHOMN KJIACCOB OpPraHMYECKUX BEILECTB, B T.4.
JeSITEIbHOCTH YeJIOBEKa UCIIOJIB3YEMBIX JUISl UX
uaeHTU(UKAINH B OBITY U
IIPOMBILIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus
OPraHUYEeCKUX COCTUHEHUIN
OTJIEJIbHBIX KJIACCOB”
5 Paszpen 5. Kuneruueckue | XapakrepusoBatb
U TEPMOINHAMHUYECCKHE BJIMSIHUE PA3JIHYIHBIX
3aKOHOMEPHOCTH (daxkTOpoB Ha paBHOBecHe
MPOTCKAHUSA H CKOPOCTh XUMHYECKUX
XHUMHUYECKHUX peaKuuii peaxkuumii
5 |OKO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLEHTPAlUU  |TEOPETUYECKUE 3a/IaHUs] HA
paBHOBECHE pearvpyoIrx BeIecTB U |aHaIU3 (GaKTOPOB, BIUSIOMINX
TEMIEPaTypbl HA CKOPOCTh [HA U3MEHEHHE CKOPOCTH
XUMHUYECKUX PEAKLIUN XUMHUYECKON PEAKIINN.
XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBaHHBIE
BIIUSIHUE U3MEHEHUS 3a/laHus HA IPUMEHEHHE
KOHLIEHTpaluu BemecTs, |npuHuuna Jle-lllatense mis
peakuuu cpeasl u HaXO0>KJICHUs HalPaBJICHUS
TEMIIEPATYPbI HA CMEILEHUS] PABHOBECHS
CMeEIlleHNEe XUMUYECKOTO |XHMUYECKON peakiuu 1
paBHOBECHS aHayIn3 (PaKTOPOB, BIUSIOLINX
Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopsbl PacTBOPBHI € 32JaHHBIMH
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsatue o pactBopax  |Pasznuyars MCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.

2. IIpakTuko-
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OK Monyas/Pa3znen/Tema

PesyabTaTr 00yyenus

THunbl 0LEeHOYHBIX
Meponpus THIA

OpPUEHTUPOBAHHBIC PACUETHBIC
3aJIaHus Ha JIUCIICPCHBIC
CHUCTEMBI, HCITOJIb3yEeMBIC B
OBITOBOM U
IIPOU3BOJICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA

6.2 |OK 01

OK 04

Hccnenosanne cBONUCTB
pacTBOpOB

HccnenoBath Gusuko-
XUMHUYECKHE CBOMCTBA
HWCTUHHBIX PaCTBOPOB

JlaGopaTopHas pabora
“IIpuroroBieHue pacTBOPOB”

4.2. Pe3yabTaThbl, JOPMbI 1 METOAbI KOHTPOJIS.
KoHTpoJiIb W oOleHKa pe3yJbTaTOB  OCBOCHUS

yueOHOM
npernojaBaTeeM B IpoOLEecce NPOBEACHUS NPAKTHUYECKUX 3aHATHH,

NUCHUILIAHE]
TECTUPOBAHUS,

OCYHICCTBIIACTCA
a TaKXKC

BBIITIOJIHCHU A O6y‘~IaIOHII/IMI/IC$I HHIWBHUIYAJIbHBIX 38,IL21HI/II>1, IIPOCKTOB, I/ICCJIGI[OBElHI/Iﬁ.

Pe3yabTaTsl 00yyeHus
(IMYHOCTHBIE, MeTANpeIMeTHbIE, IIPeIMETHbIE)

@opMbI U METOAbI KOHTPOJISI U
OLIEHKH Pe3YJIbTATOB 00y4eHusl

JInyHOCTHBIE:

YyBCTBO TOPAOCTHM M yBaXEHUS K HUCTOPUM U
JOCTUKEHHUSIM ~ OTEUYECTBEHHOW XMMHUYECKOM HAyKH;
XUMUYECKHA TPAMOTHOE TOBEICHHE B MPO(EeCCHOHATBLHOMN
JESATCIILHOCTH U B OBITY IPH OOPAIIEHUN C XUMUICCKUMU
BEIIIECTBAMM, MaTEpUaJIaMU U MPOLIECCAMU;

YCTHBIH orpoc,

aHKETHPOBaHUE

HaOI0IeHuE 3a NEHCTBUSMU
00y4JarImuxcsi B mporecce o0ydeHus u
BO BHEYPOUYHOM JIESTEIbLHOCTH

TOTOBHOCTH K IMPOAOJIZKCHHUIO 06p2130BaHI/15[ 1 TIOBBIIICHU A

YCTHBIN OIpocC,

kBanpukanmn B u30paHHOW  MpodecCHOHANTBHON | aHKETUPOBAHUE

NEATCIbHOCTH W OOBEKTUBHOE  OCO3HAHUE  POJIH

XUMHYECKUX KOMIICTCHIIMI B 3TOM;

YMeHI/Ie HUCIIOJIB30BATh JOCTHUIKCHUA COBpCMeHHOI\/'I OIICHKAa pCBYJ'II)TaTOB HpaKTI/I‘IGCKI/IX 158
XUMHYECKOH HayKd W XUMHYECKHX TEXHOJOTHH s | 1abopaTopHBIX paboT

ITOBBIIIICHUA CO6CTBCHHOFO I/IHTGJ'IJ'ICKTyaJ'II)HOFO OIICHKAa pCBYJ'II)TaTOB CaMOCTOSTCIIBHBIX
pa3BUTHUS B BBIOpaHHOM npodeccnoHansHOM | paboT

JIEATEIbHOCTH

MeTanpeamMerHble:

WCIONIb30BaHNE PA3NUYHBIX BUAOB II03HABATEIHHOU | OI[EHKA Pe3yIbTaTOB MPAKTUUYECKUX U
OCATCIIBHOCTHU 158 OCHOBHBIX I/IHTeJ'IJ'IeKTyaHI)HI)IX na6opaTopHHx pa60T; OIICHKa
omepainuii  (moctaHoBKa  3amadd, (HoOpMyIHpOBaHUE | Pe3yIBTATOB CAMOCTOSTENBHBIX PabOT
TUTIOTE3, aHAM3 W CHUHTE3, CpaBHEHHWE, 00o0O0IeHue,

CHUCTEMATH3allMsl, BBISIBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€H, TMOUCK aHajoroB, (OPMYJIUPOBAHUE BHIBOJIOB)
JUIs pELIeHWs IOCTAaBJIEHHOW 3aJaud, MpPUMEHEHHE
OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOJeHHE, HAay4HbII

3KCHepI/IMCHT) IJid U3YUCHUA  PA3JIMUHBIX  CTOPOH
XAMUYECKHX OOBEKTOB H ImponeccoB, C€ KOTOPbIMU
BO3HHKACT HGO6XOJII/IMOCTB CTAJIKUBATbhCsL B

npodeccuoHaIbHOU cdepe;

HCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB I IOJIy4YECHUS
XUMHYECKOM  HH(pOpMaluu, yMEHHE OLEHUTh €&
JOCTOBEPHOCTh Il JOCTHXKEHMSI XOPOILIUX pPe3yJIbTaTOB

OIICHKA Pe3yJbTaTOB NPAKTHUUECKUX H
mabopaTOPHBIX padoT;
OLICHKA pe3yJIbTaTOB

CaMOCTO-
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B podeccuoHaIbHOM chepe

ATENbHBIX padoOT

IIpenmeTHble:

c(OPMHPOBAHHOCTH MPEJCTABICHUNA O MeCTe XMMHU B
COBPEMECHHOW Hay4YHOW KapTHHE MHUpA; IOHUMAaHHUE POJIH
XUMUU B (POPMHUPOBAHUHU KPYro3opa U (pyHKIIMOHAIEHOU
IPAaMOTHOCTH 4YeJOBEKa MU PEUICHUS HPAKTHYECKHX
3ajay;

YCTHBIA OIPOC; OIIEHKAa pPe3yJbTaTOB
MPaKTUYECKHUX U J1a0OpPaTOPHBIX padoT;
OLICHKA pe3yJIbTaToB CaMocCTo-
SATEJIbHBIX padoT

BIaJCHHUC OCHOBOIIOJATral0IUMH XUMHUYECKUMU
MOHATUSIMH, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE I0JIb30BaHNE XMMHUYECKOM TEPMHUHOJIOTUEH U
CHMBOJIMKOM;

YCTHBIA OIpOC; OILIEHKAa pPe3yJbTaToB
NPAaKTUYECKHUX U Ja00paTOPHBIX padoT;
OIICHKA pe3yJIbTaToB camocCTo-
ATENBHBIX pabOT; KOHTPOJIbHAS paboTa

BJIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS,
UCTOJB3YEMBIMU B XUMHH: HaONIOIEHUE, ONHCaHue,
U3MEpEeHUe, OKCIEPUMEHT, YyMeHue oO0paldaThIBaTh,
OOBSICHATH PEe3yJIbTaThl NMPOBEAEHHBIX OIBITOB U JIEIATh
BBIBOJIbI; TOTOBHOCTh M CLIOCOOHOCTH MPUMEHSITh METObI
MIO3HAHUS U PELICHUH NIPAKTUYECKUX 33/1a4;

YCTHBI OIPOC; OIICHKA pPEe3yJIbTaTOB
MPAKTUYECKHUX U JIA0OPATOPHBIX padoT;
OIICHKA pe3yJIbTaToB CaMocCTo-
ATEJIbHBIX padoT; KOHTPOJIbHAs paboTa

chOpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJIWYECTBEHHBIE
OIICHKM W TPOBOJUTH PacCy€Thl MO0 XHUMHUYECKUM
dbopMyIiaM U ypaBHEHUSIM;

YCTHBI OIPOC; OLEHKA pe3yIbTaTOB
MPaKTUYECKHUX U Ja0OpaTOPHBIX padoT;
OLICHKA pE3yJIbTaToB CaMoCTO-
ATEJIbHBIX padoT; KOHTPOJIbHAs paboTa

BIIQJICHUE TMpaBUJIAMH TEXHUKH O€30MacHOCTH NpHU
WCIIO0JIb30BaHUH XUMHUYECKUX BEIIECTB;
chOpPMUPOBAHHOCTh ~ COOCTBEHHOH  MO3UIUU 1O

OTHOIIEHUIO K XUMHUYECKOW HHGPOpPMAINH, MOTydaeMOu
13 pa3HbIX UCTOUHUKOB

YCTHBI OIPOC; OLEHKA pe3yIbTaTOB
MPAaKTUYECKHUX U Ja00paTOPHBIX padoT;
OLICHKA PE3yJIbTaTOB

CaMOCTOSITEIIbHBIX paboOT

c(hOpMHUPOBAHHOCTh CUCTEMBI 3HAHHH 00 001X
XUMHYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX;

YCTHBI OIPOC; OIICHKA pPEe3yJIbTaTOB
MPAKTUIECKHUX U JIA0OPATOPHBIX padoT;
OIICHKA pe3yNbTaToB camocCTo-
SATEJIbHBIX padoT; KOHTPOJIbHAs paboTa

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCCICOA0BATh CBOMCTBaA
HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB, OOBACHATH
3aKOHOMCPHOCTU MPOTCKAHUA XUMHUYCCKUX peaKHHﬁ,
IMPOTHO3UPOBATH BO3BMOXKXHOCTb MX OCYHICCTBJICHU A,

YCTHBIA OIpOC; OILIEHKa pPe3yJIbTaToB
MPAKTUIECKHUX U JIA0OPATOPHBIX padoT;
OIICHKA pe3yNbTaToB camocCTo-
SATEJIbHBIX padoT; KOHTPOJIbHAsI paboTa

BIIa/ICHHE YMEHUSIMH BBIBUTATh THIIOTE3bI HA OCHOBE
3HaHUH O COCTaBe, CTPOSHUHM BEIIECTBA U OCHOBHBIX
XUMHUYECKUX 3aKOHaX, TPOBEPATh UX HKCIIEPUMEHTAIBHO,
dbopMynupysl IeJIb UCCIeA0BAHNUS;

YCTHBIA OIpOC; OILIEHKa pPe3yJIbTaToB
MPAKTUIECKHUX U JIA0OPATOPHBIX padoT;
OIICHKA pe3yNbTaToB camocCTo-
SATEJIbHBIX padoT; KOHTPOJIbHAs paboTa

BJIaJIEHHE METOJaMU CaMOCTOSTEILHOTO IIJIAHUPOBAHUS U
MPOBCACHUA XUMHYCCKUX SKCIICPUMECHTOB C
co0JII0IeHHEM TpaBUII O€3011aCHOM paboTHI C
BEIIECTBAMH 1 JIAOOPaTOPHBIM 000pyI0BAaHHEM;
c(OPMHPOBAHHOCTH YMEHHH ONMMCAHUS, aHATTN3A U
OLICHKH JOCTOBEPHOCTH ITOJIyYCHHOTO PE3yJIbTAaTa;

YCTHBIA OIpOC; OILIEHKa pPe3yJIbTaToB
MPAKTUYECKUX U JIA0OPATOPHBIX padoT;
OIICHKA pe3yNbTaToB camocCTo-
ATEJbHBIX padoT; KOHTPOJIbHAs paboTa

c(hOpMUPOBAHHOCTh YMEHUH MPOTHO3UPOBATD,
AQHAJIM3UPOBATh U OLIEHUBATH C MO3UIIHI YKOJTOTUYECKOMN
0€301IaCHOCTH MOCJIEACTBHUSA OBITOBOH U
MPOU3BOJCTBEHHOM JAEATEILHOCTH YETIOBEKa, CBSI3aHHOM
C mepepadOTKOi BEIIECTB.

YCTHBIA OIpOC; OIIEHKAa pPe3yJIbTaToB
MPAKTUIECKHX U JIAOOPATOPHBIX padoT;
OIICHKA pe3ybTaToB camocCTo-
ATEJbHBIX padoT; KOHTPOJIbHAs paboTa
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JUCT
INEPEYTBEPXKJAEHWS PABOYEH ITPOI'PAMMBI HA YYEBHBIN I'OJL

Paboyas mporpamMma paccMOTpeHa Ha 3aceaHun Kaeapbl 9KOOMOTEXHONOTHA | IPUHATA

Ha 2024-2025 yuycOuplit roa 6¢3 u3aMeHeHHA.
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