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1 HACITIOPT IPOI'PAMMBI YYEBHOI'O TIPEJIMETA
XUMUs

1.100aacTh NpUMEHEHHUS TPOTrPAMMBI

PabGouass mnporpamma yueOHOro mipeaMeTra «XHUMHS» SBISETCS YacCThIO
MPOTrpaMMbl MOATOTOBKM CIIEHHAIMCTOB CpPEIHEro 3BeHa B cooTBeTCTBUH ¢ PI'OC
CpellHero o01ero o0pa3zoBaHus ¢ y4€TOM MOJy4aeMOn CIeUaTIbHOCTH.

1.2 MecTo npeamera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEIHAJIUCTOB
Cpe/JHero 3BeHa:

VY4ebuplll peaMeT «XUMHs» OTHOCHUTCSA K MpeaMeraM oO0Ieo0pa3oBaTeIbHOM
MOJATOTOBKHU M U3y4aeTcsi Ha 0a30BOM YPOBHE.

1.3 Ilesin 1 3aga4m y4eOHOI0 npeamera

Heab: @opMupoBaHWE Yy CTYJICHTOB TMPEACTABICHUS O XHUMHYECKOU
COCTAaBJISIOIICH €CTECTBEHHO-HAYYHON KApTUHBI MUPA KaK OCHOBBI IPUHSTUS PEUICHUM
B JKM3HEHHBIX W TMPOU3BOICTBEHHBIX CHUTYallUsIX, OTBETCTBEHHOTO IIOBEICHUS B
MIPUPOJTHOM Cpelie.

3amayu y4eOHOro mpeamera :

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKArOLIEH cpelie, LEJIOCTHOM HAYYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMUYECKUX U OPTraHMYECKHX
BEILIECTB, YPABHECHUSI XUMUYECKUX PEAKIINM, OOBIACHATh UX CMBICII, UHTEPIPETUPOBATH
pe3yJabTaThl XUMUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCTIIEPUMEHTAIILHBIX UCCIIEIOBAaHUM C COOII0O/ICHHEM MPaBUI 0€30MacCHOTO 0OpalleHus
C BEIIECTBAaMH U JIA0OPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCMOJb30BaTh MHAOPMALUI0 XUMUUYECKOTO XapakTepa M3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEICTBHS CBOCH JEATEIHLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopmMupoBaTh MOHWMAHWE 3HAYMMOCTHU JOCTHKEHUN XUMHUYECKOW HAYKH U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON 1 TTPOU3BOICTBEHHOM cep.

IIpeaMeTHble pe3yJbTaTbl OCBOEHHMS 00pa3oBaTeIbHOM MPOrPaMMBbI
JOJIZKHBI OTPAKATD:

1) chopMHUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIU XMUMHUH B MO3HAHUU SIBICHUN NPUPOABI, B
(GbopMHUPOBAHUU MBILIIEHUS U KYJIBTYPhI JINYHOCTH, €€ PYHKIIMOHAIBHOU I'PAMOTHOCTH,
HEOOXOAMMOW ISl pelIeHUs] MPAKTUYECKUX 3a7ad M IKOJIOTMYEeCKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpeJIE;

2) BIaJeHUE CUCTEMOM XUMHUYECKUX  3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolie MOHATUS (XUMUYECKHUI 3JI€MEHT, aTOM, 3JIEKTPOHHAs 000JI0uKa
aroma, s-, P-, d-3JIEKTpOHHBIE OpPOWTANM aTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTH,
ANIEKTPOOTPHULIATENILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKAsl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00beM, YIJIEpOJHBIM CKeNeT, (PyHKIMOHANbHAA Tpymma, pajukal,
U30MEpUsl, U30MEPBI, TOMOJOTMYECKUNA PsiZl, TOMOJIOTH, YIJIE€BOJOPO/bI, KUCIOPOA- U
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a30TCOoIepPKAIINE COSTUHEHNUS, OMOJIOTUYECKH aKTUBHBIE BEeCTBa (YIIEBOIBI, KHUPHI,
OeJIK1 ), MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSTUHEHUS,
KpUCTAJUIMUECKasi  pelleTka, THUIbl XUMHUYECKUX  peakuuid  (OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIC, IK30- U YHIOTEPMHUUECKUE, PEAKIIMU HOHHOTO 0OMEHa), pacTBOp,
AIEKTPOJIUTBI, HEANEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALIMS, OKHUCIHUTEID,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOM peakliK, XHMUYECKOE PaBHOBECHUE), TCOPUU U
3aKOHBI (TEOpHs] XMMHUYECKOTO CTPOCHMs opraHumyeckux BemiectB A.M. Bbytieposa,
TEOPUS IEKTPOJIUTHUECKON aucconuranuu, nepuonndecknii 3akon .M. Menneneesa,
3aKOH COXpPAHEHUSI MAaCChl), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUM S3bIK XHMUH,
(daKTOJIOTUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEeHWH M O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIMX HEOPTAHMUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATETbHOCTU YETIOBEKa;

3) copMHPOBAHHOCTh YMEHUH BBISIBISATH XapaKTEPHbIC MPU3HAKU U B3AUMOCBSI3b
M3YYEHHBIX IOHATHUHI, IPUMEHITh COOTBETCTBYIOIINE MOHATHS ITPU ONUCAHUU CTPOCHUS
Y CBOWCTB HEOPTraHWYECKUX U OPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUI; BBISBIATD
B3aMMOCBSI3b XMUMUYECKUX 3HAHUN C MOHATUSAMH U MPEICTABICHUSMU JPYTUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

4) cpopMHUPOBAHHOCTH YMEHHM HCIOIb30BATh HAMMEHOBAHUS XHUMHYECKUX
COCIMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUYECKOM W TMPUKIAJAHOW XHUMHUU U
TpUBUAJIbHBIC Ha3BaHUS BAXKHEHIIMX BEIIECTB (3TUJICH, alleTHIICH, TJIUIEPUH, (HEHOI,
dbopmanpaeru, YKCycHas KUCIOTa, TJIMIUH, YrapHbIN ra3, YIJIEKUCIbIN ra3, aMMHaK,
raiieHasi i3BeCTh, HeraleHasi U3BECTh, MUThEBAS COJA U APYTHX ), COCTABIATH POPMYJIBI
HEOPTaHUYECKUX U OPraHWYECKUX BEIIECTB, YPaBHECHHUS XUMHUUYECKUX pPEaKIHi,
OOBSICHSITh UX CMBICH; TIOATBEPKAATh XapaKTEPHbIE XMMUYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3aMUCIMU YPABHEHUN XUMUYECKUX PEAKIIUIA;

5) cpopMHPOBAHHOCTh YMEHUN YCTAaHABJIMBATH MPUHAJICKHOCTh HU3YyUYCHHBIX
HEOPTaHUYECKUX W OPraHUYECKUX BEIIECTB K OINPENEICHHBbIM KiaccaM W TpyIIaM
COEMHEHUH, XapaKTEepPU30BaTh X COCTAaB U BAXKHEUILIHNE CBOMCTBA; ONPEACIATh BUIbI
XUMHUUYECKUX CBSI3€M (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), THIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUUECKHUE PEaKITNH;

6) Bi1aJiecHuE OCHOBHBIMH METOJaMU HAYYHOI'O TTO3HAHMS BEIIECTB U XUMHUYECKUX
SBJICHUN (HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

7) chopMHUPOBAHHOCTH YMEHUN TIPOBOAUTH PACUETHI IO XUMUYECKUM (hOpMysiam 1
YpPaBHEHUSIM XUMHUYECKUX PpEAKIUA C UCIOJIb30BaHUEM (PU3MUECKUX BEJIUYUH,
XapaKTepU3ymoIIUX BEIIeCTBA C KOJMYECTBEHHOHW CTOPOHBI: MacChl, OObeMa
(HOpMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; MCMOJb30BATh CHUCTEMHBIC
XUMHUYECKUE 3HAHUS JIJIsl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM;

8) chopMHpPOBAaHHOCTH YMEHUW IIJIAHUPOBATh M BBIMOJHATH XHUMHUYECKUI
SKCHEPUMEHT (TIPEBpalEHUsS OPraHUYECKUX BEIIECTB IMPU HArpEeBaHUU, IMOTYUYCHHE
ATUJIEHA U W3YyYEHHE €ro CBOWMCTB, KAUYECTBEHHBIC PEAKIMU HA albACTHbl, Kpaxma,
YKCYCHYIO KHUCIIOTY; JIeHATypalus O€IKOB IPH HarpeBaHUH, [IBETHHIC PEAKIINH OCITKOB;
MPOBOJIUTh PEAKIIMM HMOHHOTO OOMEHA, OIpPEACNSITh CPEAy BOJHBIX PACTBOPOB,
KaueCTBCHHBIC peaknuu Ha cyiabdar-, xkapOboHAT- W XJIOPUA-aHWOHBI, Ha KAaTHOH
aMMOHHSI; pelliaTh SKCIEpUMEHTANIbHBIE 3a/1auu o TeMaM "Metamisl" u "HemeTamnbr")
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B COOTBETCTBHHM C MMPABUJIAMU TEXHUKH O€30MaCHOCTH MPH OOpalIEHUH C BELIECTBAMU
U J1a00paTOpHbIM OOOpYIOBAaHUEM; NPEICTABIATh PE3YJIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpME 3aluCU YpPAaBHEHUM COOTBETCTBYIOLIUMX pEaKkUUid U
(opMyIIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJILTATOB;

9) chopMUPOBAHHOCTb YMEHHUS AaHAIU3UPOBATh XUMHUYECKYIO HH(OPMALHUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCoBOM nHpopManuu, cetb UHTEpHET
¥ IpYTHe);

10) cdhopMHpOBAaHHOCT, YMEHHH COONIOAATh MPaBWIA  AKOJOTHYCCKU
1€JIECO00PAa3HOTO TIOBEICHUS B OBITY U TPYIOBOU JEATEIHHOCTH B IIEJIAX COXPAHCHHUS
CBOEr0 3J0pOBbSi M OKPYXKAIOIIEH NPUPOJHOM CpPEAbl; YUYUTHIBATH ONACHOCTH
BO3JICMCTBHSI HA >KUBBIC OPraHU3MBbl OIPENCIICHHBIX BELIECTB, MOHUMAs CMBICI
ITOKA3aTeNs MPEAEIbHON AOIYCTUMOW KOHIIEHTPALINH;

11) nna oOydaoommxcs C OrPAHMYEHHBIMH BO3MOXXHOCTSMH  3/I0POBBSI:
C()OPMUPOBAHHOCTh YMEHHS MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
II03HAHUSA BEILECTB U XMMUYECKUX SIBIICHUN;

JINYHOCTHBIE Ppe3yJbTATbl OCBOCHHS 00pa30BaTeJbHOM MPOrpaMMbl
HOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh T'PAXKJIAHCKOWU MO3UIIMU OOYYarOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSAMU 1 HA3HAYCHUEM;

c(hOpMHUPOBAHHOCTH 37J0POBOr0 M 0€30MacHOr0 o0pa3a >KU3HU, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 37I0POBbIO;

FOTOBHOCTh K AaKTHUBHOW JEATEIIBHOCTA TEXHOJIOTHYECKOM U COLHMAIBHOMN
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH W CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO AEATEIbHOCTD;

YyMEHUE TPOTHO3UPOBATh HEOJArONPHUATHBIE HKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUN, PEIOTBPALIATh UX;

OCO3HAHHE LIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

MeTanpeameTHble pe3yabTaTbhl OCBOECHHSI 00PAa30BaTeLHOI MPOrpaMMbl

JTOJIZKHBI OTPAKATh:

CaMOCTOSTEIIHO (DOPMYITUPOBATh U aKTyaJIM3UPOBATH IPOOJIEMY, pacCMaTpUBATh
€e BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIH TIPW3HAK WM OCHOBAaHWS IS CpPaBHCHUS,
KJ1accupuKauu u 0000IICHHUS;

OTpeNeNATh I JeATCIbHOCTH, 3a/JaBaTh IapaMeTphl W KPHUTEPUU HX
JOCTYKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIIEOBATEIIbCKONM M TPOCKTHOW EATeITHbHOCTH,
HABBIKAMH pa3pelieHus mpoosem;

CIIOCOOHOCTh YW TOTOBHOCTh K CAaMOCTOSITEIbHOMY TOHUCKY METOJIOB PEIICHUS
MPAKTUIECKUX 3a]1a4, MPUMEHEHHUIO PAa3IMYHBIX METO/IOB ITO3HAHMSI,



OBJIAJICHUEC BHUJAMH JCATCIBHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETALINN, IPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYAIIHSIX,
B TOM YHCJIC IIPH CO3JaHMH YUYE€OHBIX M COI[HAIBHBIX IIPOCKTOB;

(bopMUpPOBaHNE HAYYHOI'O THIIA MBIIUICHHUS, BIaJICHUC HAYYHON TEPMHHOIOTHEH,
KJIFOYEBLIMU MTOHATHAMHU U METOJIAMH;

yMETh IIEPEHOCHUTh 3HAHHMS B II03HABATCIIbHYI0 M IIPAKTHYECKYIO 00JacTH
KU3HEAEATEILHOCTH,

YMETh HHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, TIpE/IaraTh OPUTHHAIBHBIC IIOAXO0/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PECIICHUS;

BJIQJICTh HAaBBIKAMH TIOJY4YeHHUS WHGOPMAIMA W3 WCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATH IMOUCK, aHAIHM3, CUCTEMATH3AIMI0 U WHTEPIIPETAIHIO
UHGOPMAITUU Pa3INIHBIX BHJIOB U GOPM MPEACTABIICHUS;

UCII0JIB30BaTh CPEJICTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHUN KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHM3allMOHHBIX 3a7a4 C
coOmroieHueM TpeOOBaHMI SPrOHOMHUKH, TCXHHKH OC30IaCHOCTH, THTHCHBI,
pecypcocOepeKeH s, MPaBOBBIX M OSTHYCCKMX HOPM, HOPM HH(DOpPMAIMOHHON
0e30I1aCHOCTH;



2 CTPYKTYPA U COAEPKAHUE YUYEBHOI'O IPEIMETA

2.100bemM yueOHOTO NpeaMeTa U BUIbI YUeOHOH padoThl

Bun yaeOHoM paboThI O06bem JacoB

O0BEM 00pa3oBaTEIHLHON MPOTPAMMBI 62

Y4yeOHast Harpy3ka 0OyJaroIIMXCsl BO B3aHMMOJCHCTBHH C
npenoaBaresieM (BCero), 62
B TOM YHCIIC:

- JIEKIIUUA 34
- PAKTUYECKHUE 3aHITHUS 22
- 1abopaTopHbIe pabOThI 6

[IpomexxyTouHas arrectauus B popme qudepeHurnpoBaHHOro 3a4€Ta




2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumeHnoBaHue pa3ieioB 1 Oo0bem
Conepxxkanue yueOHOro MmaTepuaJia, JJabopaTopHbie ¥ NPAKTHYCCKUE 3AHATHS
TeM 4acoB
Paspnen 1. OcHOBBI CTPOEHUS BelleCTBa 8
Tema 1.1. Teopernuyeckoe o0yuenue 2
CrtpoeHre aTOMOB XUMHYECKUX B ~
5IEMEHTOB 1 TIPHPOTIA CoBpemeHHas MoJenb CTpoeHUs: aToMa. CHUMBOJIMYECKUNA A3BIK XUMUUA. XUMUYECKUN
XUMIIECKOi CBS3H AJIEMEHT. DJeKTpOHHAs KOH(purypanus atoMma. Knaccudpukaims XUuMUYECKUX 2JIEMEHTOB
(s-, p-, d-amemenTsl). BaneHTHBIE 3IEKTPOHBI. BaleHTHOCTh. DJIEKTpOHHAS TPUPOAA 2
XUMHAYECKOM  CBA3U.  ODJEKTPOOTPULATEIBHOCTb. BHABl  XMMHYECKOW  CBS3HM
(KoBaJIeHTHas, MOHHAs, METAJITUYECKas, BOAOPOIHAs) U CIIOCOOBI €€ 00pa30BaHUs
Tema 1.2. Teopernueckoe o0y4enmne 2
[Teprnonnyeckuii 3aKOH U _
Ta6muma JI.U. Mennerneesa [Iepuonnyeckas cucrema xumuyeckux sneMeHToB .M. MenneneeBa. duzndeckui 2
cmbici Ilepuonnueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBUM C IOJIO)KEHMEM XHMHMYECKOIo ajiemeHTa B llepmomnueckon cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue [ lepnoanueckoro 3axona J[.1. Menneneena.
[Ipornosel JI.11. MenaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
IpakTnyeckune 3aHATHUSA 2
[IpakTrueckre 3aJaHus Ha YCTAHOBJIEHHE CBA3M MEXAY CTPOCHHUEM aTOMOB 2
XUMUYECKUX DJIEMEHTOB W NEPUOJUYECKHM H3MEHEHUEM CBOMCTB XUMHUYECKHUX
3JIEMEHTOB W HX COCIWHEHWW B COOTBETCTBUM C TonokeHuem llepuonnueckon
CHUCTEMBI.
IpakTnueckne 3aHATHUSA 2




Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUK HA XapaKTEPU3ALUIO
XAMUYECKMX  JJIeMeHTOB  «Meraummueckue /  HEMETaUIMYECKHE  CBOMCTBA,
3JIEKTPOOTPUILIATEIBHOCTh XUMHUECKHUX SJIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B MEPUOJAUYECKON CUCTEME XUMUYECKUX 3ieMeHTOB J[.1.
MenpgeneeBay

Paznen 2. XuMuveckue peakinu

H

Tema 2.1. TUIIBI XUMUYECKUX
peakiun

Teopernueckoe o0yuenue

KJ'IaCCI/ICI)I/IKaL[I/IH N THUIIbI XUMHWYCCKHX peaKuHﬁ C y4aCTUCM HCOPIraHMYCCKUX BCUICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKuHﬁ COCAUHCHU, PA3JIOKCHUSA, 3aMCIICHUS, O6M€Ha, B
T.4. peaKum"I IropCHU:A, OKUCICHHUA-BOCCTAHOBJICHHA. Crenenp okuciaeHus. OKUCIUTEIb
1 BoccTaHoBUTENL. CoCTaBlICHUE U YPaBHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKuHﬁ MCTOAOM JJICKTPOHHOT'O OajaHca.

IIpakTHUyeckue 3aHATHS

KonuvectBeHHble OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUHU
U pacyeThl MO YPAaBHEHMSIM XUMHUYECKUX peakuuil. MoJjib Kak eJuHuIa KOJIMYECTBa
BenlecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MACChl M DHEPTUH. 3aKOH ABOTaapo.
MousipHblii 00beM ra3oB. OTHOCHTENbHAS IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUI C NCIOJIb30BaHNEM MACChl, 00beMa (HOPMaJIbHBIE YCIOBHS ) Fa30B,
KOJIM4YECTBA BEUIECTBA

Tema 2.2. DnieKTpoauTHYECKAS
JMCCOIUAIINS U MOHHBIN OOMEH

Teopernueckoe 00yuenue

Teopus >IEKTPONUTHYECKON aucconranuu. MoOHBI. DIEKTPOIHUTHI, HEIIEKTPOJIUTHI.
Peaxkuun nonnoro oomena. CoctaBieHre peakiii HOHHOTO 0OMEHa ITyTeM COCTaBJICHUS
UX TIOJIHBIX U COKPAIIEHHBIX HMOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE pPEAKIIUU.
3aJlaHKs Ha COCTaBJICHUE MOHHBIX PeaKIui

Konrpoabnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUC PCAKIINNU

Pazgen 3.

CTpOCHI/Ie M CBOIICTBA HCOPraHM4Ye€CKHUX BCIICCTB

16
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Tema 3.1. Knaccuduxarpus,
HOMEHKJIaTypa 1 CTPOCHHE
HEOPraHUYECKUX BEIECTB

Teoperuyeckoe o0yueHnue

[Ipoctbie u cnoxkHbie BemiecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCHJIBI,
TUAPOKCHUIBI, KUCTIOTHI, COJIM). ATperaTHble cOCTOsSIHUA BenlecTBa. Kpucramndeckue u
amop(Hble BemiecTBa. THUIMBI KPUCTATUIMUECKUX PEHIETOK (aTOMHAas, MOJIEKYJspHas,
WOHHAs, MeTajulnueckasi). 3aBUCMMOCTh (PU3WYECKUX CBOMCTB BeIIeCTBA OT THUIIA
KPUCTAJUIMUECKON PEIIETKH. 3aBUCUMOCTh XMMUYECKONW aKTMBHOCTH BEIIECTB OT BHJIA
XUMHUYECKOU CBSI3U U TUIA KPUCTAJUTMUECKOU PEIISTKH.

HpaKTI/IquKHe 3aHATHUA

HoMmeHknaTypa HEOPraHMYECKMX BEIIECTB: HA3BAHHWE BEIIECTBA HCXOAS W3 UX
XUMUYECKON (POPMYJIbI MIIM COCTABIIEHUE XMMUYECKON (POPMYIIbI UCXO/s U3 Ha3BaHUS
BelecTsa 1o mexayHapoaHoil (MIOITAK) wiu TpuBrUaabHOM HOMEHKIIATYPE.

Pemenue npakTHYecKux 3aJJaHui 10 KIACCU(PUKALIMHA, HOMEHKIIAType U XUMUYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB

Tema 3.2. PU3UKO-XUMHUECKUE
CBOMCTBa HEOPTAHUYECKUX
BEILIECTB

Teopernueckoe o0y4enmne

Metamnel 1 Hemetawibl. OOmMe (U3MYECKHEe M XMMHYECKHE CBOWCTBA METAJUIOB.
CrocoObl  monyuyeHus. 3HAUYC€HHWE METAUIOB M HEMETaUIOB B NPHUPOAEC U
YKU3HENICATeIbHOCTH YeloBeKa M opraHu3mMoB. OOmue (u3nvecKkue u XUMUYECKHE
CBOWCTBA HEMETAUIOB. TunuuyHble cBoucTBa HemerawioB [V— VI rpynm.
Krnaccudukanuys u HoMeHKIIaTypa COSIMHEHUI HEMETAIIJIOB.

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIESCTB (OKCHUIIOB,
TUAPOKCUIOB, KUCIIOT, COJICH U JIp.).

IIpakTHUYecKkue 3aHATHS

CocraBieHue ypaBHEHUN XMMHUYECKHMX PEAKUUN C YYAaCTHUEM IPOCTBIX U CIIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAJUIOB; OKCUIOB METAJIIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMUA M aM(OTEpPHBIX
TUAPOKCUIOB; HEOPTaHUYECKUX COJIEM, XapaKTEPU3YIOIINX UX CBOKCTBA.
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Tema 3.3. Unentudukanus
HEOPTaHUYECKUX BEIECTB

JlabopaTopHble 3aHATHA

JlabGopaTtopHas pabota «aeHTuduKaIms HEOPraHUISCKUX BEIIeCTBY. M neHTudukamms
HEOPTaHWYECKUX BEIIECTB C WCIOIB30BAHUEM WX (DU3UKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiiu Ha Cyib(ar-, kKapOoHaT-
U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI

KonTpoabnasi pabora 2

CBoiicTBa HCOPTaHNYCCKHX BCIICCTB

Pa3nea 4.

PacrTBopnI

Tema 4.1.
[TonsiTue 0 pacTBOpax

Teopernueckoe o0yueHnue

PactBopenue kak (puzmko-xumuueckuil npoiecc. PactBopsl. CriocoObl MPUTOTOBIEHUS
pactBopoB. PacTtBopumocTh. MaccoBasi [10Ji1 pacTBOPEHHOTO BemiecTBa. CMbICH
ITOKA3aTeNsl MPEAEIbHO JOMYCTUMOM KOHLEHTPALMM M €r0 HCIOJIb30BAHHUE B OLICHKE
’KOJIOrM4YecKoil 6ezonacHocTu. [IpaBuia sKONIOrHYecKy Ueaecoo0pa3Horo NOBEAEHUS B
OBITY M TPYJIOBOM JIE€STEIILHOCTHU B LENSAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKAIOLIEH
IIPUPOAHON CpEJBl; OMACHOCTH BO3JECUCTBUS HA KUBBIE OPraHU3MbBl ONPEIEIECHHBIX
BEILECTB. PerieHne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PACTBOPHI,
UCIIOJIb3yeMble B OBITOBOW U IPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA

Tema 4.2. UccnenoBanue
CBOWCTB pacTBOPOB

JlaGopaTopHble 3aHATHSA

JlaGopatopuas pabora «IlpuroroBneHue pacTBOpoB». IIpuroroiieHre pacTBOPOB
3aJlaHHOM (MaccOBOM, %) KOHIIEHTpaLUH (C MPaKTUKO-OPUEHTUPOBAHHBIMUA BOITPOCAMH )
U OTNpEJIETICHUE CPE/Ibl BOJHBIX PACTBOPOB.

IIpakTnyeckue 3aHATHS

Pemienue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB

Pa3pnean 5.

Kunernyeckue u TepMOJUHAMUYECKUE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKUX
peakuuii
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CKOpOCTh XUMHYECKUX
peaKuni.
XUMHUYECKOE PABHOBECHUE

Teopernueckoe o0yyenue

CKOpOCTh peakIliu, €€ 3aBUCUMOCTD OT Pa3IMUHBIX (PaKTOPOB: IPUPOJIBI PEarupyromux
BEILIECTB, KOHUEHTPALMA pPEArupyroluX BEIIECTB, TEMIEpPaTypbl M  IUIOLIAAU
pPEaKIMOHHON TOBEpXHOCTH. TermsoBbie 3PHEKThl XUMUYECKHUX peakiuui. OK30- U
SHAOTEPMUYECKUE, peakuu. OOpaTUMOCTh peakiuil. XMMHYECKOEe PAaBHOBECHE U €r0
CMEILIEHWE TOJ JCHCTBHEM pa3NuYHbIX (PaKTOPOB (KOHIIEHTpAIMsl pPEareHTOB WM
IPOJYKTOB PEaKIUH, JABJIEHUE, TEMIIEpaTypa) s CO3JAaHHUS ONTUMAJIbHBIX YCIOBUUI
IIPOTEKaHUs XUMUUECKuX nporeccos. [Ipunnun Jle HlaTense

HpaKaneCKne 3aHATUA

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JlaHUN HAa aHaIU3 (PaKTOPOB, BIMSIOLIMX Ha
W3MEHEHHE CKOPOCTH XUMHYECKOM pPEakuuu, B T.4. C IO3ULUUANA SKOJOTUYECKU
L€JIE€CO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOM AESATEIBHOCTU B LIEISAX COXPAHEHUS
CBOEr0 3J0pPOBbsI M OKpPYXKalIIe MNPUPOAHOM cpenbl. PemeHne MNpaKTHKO-
OPHUEHTUPOBAHHBIX 3aaHUM Ha NpuMeHeHnue npuHuumna Jle-Illarense nus HaxoKIeHUS
HaIlpaBJICHUSI CMEIIECHUS DPABHOBECUS XMMHMYECKOW pEAKIUU U aHaiu3 (PakTopoB,
BIIMSAIOIIMX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHS

Pazgea 6.

CTpoeHue U CBOMCTBA OPraHUYeCKHUX BellleCTB

18

Tema 6.1. Kitaccudukarus,
CTPOCHHUE U HOMEHKJIaTypa
OPraHMYECKHX BEIICCTB

Teopernueckoe o0yuyenmne

[Ipenmer oprannueckoil Xumuu. (OCHOBHBIE MOJIOKEHUS TEOPUU XHUMHUYECKOTO
CTPOCHHUSI OpraHvyYeckux coeauHeHuii A.M. bytnepoBa. VYTIIepoaHbIl CKeleT
OpTraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUS
MoJseKys. M3omepust u uzoMepsl.

[lonsitue o dyakuuonanpHoW rpynme. Paawmkan. [lpunnmmsl kimaccudukanuu
OpPraHMYECKUX COEAMHEHUM. MexayHapoaHass HOMEHKJIATypa W [PUHIUIIBI
HOMEHKJIaTypbl OPTaHUYECKUX COCTUHEHUM.

Teoperuueckoe o0yuenue
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Tema 6.2. CBoiicTBa
OPTraHUYECKUX COCTMHEHUMN

OU3UKO-XUMUYECKHE CBOMCTBAa OPraHWMYECKUX COCIUHEHUH OTAETbHBIX KIIACCOB
(ocobenHOCTH KJTacCU(UKALIMK U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTHYCCKHMA DS
u o0mrast popmyna; uzomepus; pu3nIecKre CBONCTBA; XUMHUSCKHUE CBOMCTBA; CIIOCOOBI
MOJTYyYCHHMS ):

— MIpeeIIbHBIE YTIEBOAOPOIbI (AJIKaHbI U LIUKJIOAJKAHbI). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB TEIlJIa B MPOMBIIUIEHHOCTH M ObITy. CBOWCTBAa HPHPOAHBIX
YTJIEBOJIOPOJIOB, HAXOXKIAEHUE B PUPOAE U IPUMEHEHHUE AJIKAHOB;

— HenpeleabHble (AJKEHbI, AIKMHBI U AJIKaJHEHbI) 1 ApOMATUYECKUE YTIIEBOJOPOIBI.
['opeHne anerniieHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBApKH M
PE3KM METAJIOB

— KHCJIOpoAacCOoACPKaAIINC COCOAMHCHUA (CHHpTBI u (1)€HOJ'II>I, Kap6OHOBBIe KHCJIOTBI H
3(1)I/IpI)I, alIbACTUAbl KW KCTOHBI, JKHPBbI, YFJICBOI[I)I). HpaKTI/I‘-IGCKOG IIPUMCHCHHC
OTHUJICHITIMKOJIA, TIMOCPHUHA, (1)GHOJ'Ia. HpI/IMGHGHI/Ie (bOpMEUIBI[eFI/IIIa, alcTajJipJACruaa,
YKcyCHOﬁ KHCJI0ThI. MBLIIa KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT. MOI-OIHI/IG CBOMCTBA
MBbIIa

—  a30Tco/iepKalllu€  COCAMHEHUs  (aMUHBI W aMUHOKHUCIOTHI,  O€JKH).
BricokomoliekynisipHble COeAMHEHUs (CUHTETUYECKHE UM OUOJOTUYECKU-aKTHUBHBIC).
MonomMmep, monumep, CTpYKTypHOE 3BeHO. [lonmMmepunsanus 3TuieHa Kak OCHOBHOE
HAIIPaBJICHUE €T0 UCIIOJIb30BaHUS.

I'eHeTnyeckas CBsI3b MEXKJY KJIAaCCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHUyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCIWHECHUN OTACNbHBIX KIACCOB (TpUBHAIbHAS U
MEXyHAapOIHAs] HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJTyUEHHUS)

JlaGopaTopHasi padora

JlabopaTtopHas padota “IIpeBpalieHuss OpraHMueCKUX BEIIECTB MPU HArpeBaHUM'".
[Toryuenue TuIeHA U U3YYEHHUE €r0 CBOWCTB.

Tema 6.3.

Teopernueckoe o0yuenue
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Wnentuduxaiusi opraHn4ecKux
BEILIECTB, UX 3HAYEHUE U

buooprannueckne coequHenus. I[lpumeHenne m OWoONOTHYECKass POJIb YIIIEBOJOB.
OkucneHue yrieBoJOB — HUCTOYHUK OHEPrUU JKHUBBIX oOpraHu3MoB. OOnactu

MPUMEHEHHUE B OBITOBOU U MpUMEHEHUsT aMUHOKUCIOT. [IpeBpamieHus OCENIKOB THIMA B OpPTaHHU3ME. 2
IIPOU3BOJICTBEHHON buonornueckue ¢ynkuuum OenkoB. buonornyeckue GyHKIMM KUpoB. Poib
JEATEIIbHOCTH YEJI0OBEKa OpraHUYeCcKON XMMUU B PEUICHUU MPOOJIEM MUILIEBON O€30IaCHOCTH
JlaGopaTopHble 3aHATHS 2
JlabopaTtopHas paborta: “UneHtudukanus OpraHUYECKUX COCAMHEHUN OTIEIbHBIX
KJIACCOB”
Nnentudukanuss OpraHUYecKUX COEAMHEHUH OTIEIbHBIX KJIAcCOB (HAa mMpUMepe 5
albACTUIOB, Kpaxmaya, YKCYCHOM KHCIOThI, OCKOB M T.M.) C HCIOJb30BAaHUEM HX
(U3UKO-XMMHUUYECKUX CBOMCTB M XapaKTEPHBIX KAU€CTBEHHBIX peakiuil. [leHarypanus
Oenka pu HarpeBaHuu. [[BeTHbIE peakiy OEJIKOB.
KonTpoubHnasi padora 3 CtpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEILIECTB 2
Pa3znea 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA 4
Xumus B ObITY U Teopernueckoe o0yueHmne 2
HPOU3BONCTBEHHOU Hogemre nocTrkeHUss XMMHUYECKON HAYKU U XUMUYECKOW TEXHOJIOTUH. Posb XxumMun
ACATCILHOCTH HCIOBCKA B 00€CTIeUeHNHN YKOJIOTHYECKOM, SHEPTeTHUECKOM 1 TUIIIEBOM 0€3011aCHOCTH, Pa3BUTUU
MeauiuHbl. [IpaBuia mouncka W aHaianM3a XUMHUYECKOW MHGOPMAIMHU U3 Pa3TUYHbBIX 2
UCTOYHUKOB (Hay4yHass ¥ Yy4yeOHO-Hay4dHas JMTepaTypa, CpEICTBa MacCOBOM
uHdopmaiuu, cetb MIHTepHET)
IpakTnyeckune 3aHATHUSA 2
CocraBiieHUE KEWCOB O MPUMEHEHUU XUMHUYECKUX BEIIECTB M TEXHOJIOTHMH C y4EeTOM
Oynymelr mpodeccuoHampHOM AesTenbHOCTH 3ammuTa: [IpencraBieHue pe3yabTaToB 2
pelieHns KelcoB B opMe MUHH-JIOKJIAJa C IPE3CHTaIueH
IIpome:xxyTouHas arrecTanus no Aucuuminie (updepeHInpoOBaHHBIN 3a4€T)
Bcero 62
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3. YCJIOBUS PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
T CIUTIIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHu10
Peanuzanus mporpammel yaeOHOTO TTpeaMeTa « XUMUs» TpeOyeT Haaudus yaeOHOTO
KaOuHeTa U 1a00paToOprun XUMHUHU.

O6opynoBanue yueOHOro kaduHera u Jiadoparopum:
- TOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YyUaIOIUXCS;
- pabouee MecTo MpernoaaBaTes;
- KOMIUIEKT Y4eOHO-HAISIIHBIX TTOCOOUI 110 XUMUH.

Oo6opynoBanue jadopaTopuu U padoYux MecT Ja0OpPaATOPHH:

- BBITSDKHOM 1iKad; saboparopHoe oOOpydOBaHUE: MEPUOJUYECKAs] CHCTEMa
XUMHA4YECKUX dneMeHToB J[.M. Menneneesa, psa HanpsoKeHUM METAUIOB, P
AIEKTPOOTPHUILIATEILHOCTH METAJJIOB, TaOJHIIA PACTBOPUMOCTH, XUMHUUYECKas MOCYya,
XUMUYECKUE PEAKTUBBI, JAOOPATOPHBIE BECHI U PAa3HOBECHI, MOJEIN OpPraHUYECKUX
BEILECTB.

3.2. UudopmanimonHoe odecnevyeHue peaau3anuu NporpaMmmel

Jist  peanuzanmu  mporpaMMmbl  OMOIMOTEUHBIH  (OHJ — 0Opa3oBaTEILHOM
OpraHu3alMi JOJDKEH UWMETh TIeYaTHbhIe W DJIGKTPOHHBIE OO0pa3oBaTelbHBIE U
uH(OPMAITMOHHBIE PECYPCHI JJI UCIOJIb30BaHMs B 00pa3oBaTesibHOM Mporiecce. [Ipu
dbopmupoBannu 6MbIMOTEYHOTO (HOHIA 0Opa30BATEIHLHOM OpraHu3alell BeIOnpaeTcs
HE MEHEE OJHOTO M3JaHUusl W3 MEPEUUCICHHBIX HUXKE MEYaTHBIX W3AaHUM U (WIn)
AJIEKTPOHHBIX M3JaHUI B KaueCTBE OCHOBHOTO, MPH 3TOM CIIUCOK, MOXKET OBITh
JTOTIOJTHEH HOBBIMH M3IaHUSIMHU.

1. Xumus: y4eOHMK JUIsI  CcpelHero  mnpodecCHOHaIbHOrO  oOpa3oBaHMs /
10. A. JlebeneB, I'. H. ®aneeB, A. M. 'ony6es, B. H. IllanoBan; mnox oOmieit
penakmueit I'. H. ®aneeBa. — 2-e u3., nepepad. u non. — Mocksa : M3narenbcTBo
Opaiit, 2024. — 431 ¢. — (Ilpodeccuonansuoe o6pazoBanue). — ISBN 978-5-
9916-7723-3. — Tekct : snextpoHHbIN // O0pa3oBaTenpHas 1uiatrgopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/537876

2. Xumus. 3afadHuK : ydeOHoe TmocoOue sl cpeaHero mpodecCHoHaTbHOTO
obpazoBanus / }0. A. Jlebenes [u np.] ; mox obmient penakmueii I'. H. daneera. —

MockBa : MzmarensctBo IOpaiit, 2025.— 238 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : »dIeKTpOHHBIN //
Oo6pa3zoBaTenpHas miatdopma IOpaiit [caifT]. —

URL.: https://urait.ru/bcode/561902
3. Huxonwbckuit, A.b. Xumusi: y4eOHUK U  TPaKTUKyM JUISI  CPEIHEro
npodeccuonanbHoro oobpazoBanusi/ A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢

u3a., nepepabd. u jpomn. — Mocka : M3gatensctBo IOpaiit, 2025. — 507 c. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-01209-5. — Teker
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4.

anekTpoHHbii  //  OOpa3oBatenpbHas  1iatrdpopma  FOpait  [caiiT]. —
URL.: https://urait.ru/bcode/562271

Xaxanuna, T.W. Opranuueckas  XUMUA : Y4eOHUK  JUIsI  CPEIIHETrO
npodeccuonansHoro od6pazoanusi/ T. . Xaxanuna, H.I'. OcunenkoBa. —
MockBa : WzmatenbctBo IOpaiit, 2025.— 396 c.— (IIpodeccuonanpHoe
obpaszoBanne). — ISBN 978-5-534-00948-4. — Tekcr : osnekTpoHHbIA [/
Oo6pa3zoBaTenbHas maTgopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/559622
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HNPEIMETA «XUMMUSA»

KoHTpoib 1 olieHKa pe3ysibTaToB 00yUeHHsI OCYIIECTBISIETCS IPEnoJaBaTeieM B
IPOLIECCE NMPOBENECHUS MPAKTUUECKUX 3aHATUHN U JaOOPaTOPHBIX paboT, TECTUPOBAHUS,
a TaKXKe BBINOJIHEHUA OOYYalOIMMUCSH WHIWBUIYAIBHBIX 3aJaHHUN, IPOEKTOB,
UCCIIEJOBaHM, HAMCAaHUs KOHTPOJIbHBIX paboT. Pe3ynpTaTel 00yueHus Onpeaesnsor,
4yTo oOydaromuecss JOJDKHBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH IO 3aBEPILICHUU

HU3y4dCHU IIPCAMCTA.

Hpe}IMeTHbIe pe3yJabTaThbl 0CBOCHUSA

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS

OcHOBHBIC ITOKA3ATEJIH OLEHKH
pe3yJabTaToB 00y4YeHusl

1

2

3

1) chopMHPOBAHHOCTB MTPEACTABICHHIA: O
XUMHYCCKOM COCTaBJIAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHPA,
pOJIM XUMHUU B TIO3HAHWM SIBJICHUIH
MPUPOJBI, B (POPMUPOBAHUH MBIIUICHHS

1% KyJIbTYpBI JMYHOCTH, ee
(GyHKIMOHATHLHON IpPaMOTHOCTH,
HE00X0UMOMN JUISL pelieHus

NPAaKTHYECKUX 3aJad M DKOJOTUYECKH
000OCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY
3I0POBBIO M IPUPOTHOM Cpeae;

3HaTh: POJIb U MECTO XUMHH B
COBPEMEHHOW HAY4YHOW KapTHUHE

2) BJIaJ€HHE  OCHOBOIIOJATalOIIUMK
XUMHUYECKUMH TIOHSATUSMHU, TEOPHUSIMH,
3aKOHAMU 5 3aKOHOMEPHOCTSIMH;

YBEPEHHOE II0JIb30BAHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) chOpMUPOBAHHOCTD YMEHHIA BBISIBIISITH
XapakTepHbIe MPU3HAKH U B3aUMOCBSI3h
M3y4EHHBIX MOHSITHIA, MIPUMEHSITh
COOTBETCTBYIOIINE TTOHSATHUS pH
OMUCAaHUU  CTPOCHHSI U CBOWMCTB
HEOPTaHWYECKUX HW  OPTaHUYECKUX
BEIIECTB U MX MPEBPAIICHUI; BBISIBISTH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C

MHUpa;  OCHOBHBIE  METOJBI
Hay4YHOI'O NO3HAHUSA  HpHU
M3ydeHUH XUMHUU;
OCHOBOIIOJIAraoIIHe
XUMHYECKHUE MIOHSATHS,
TEOpHH, 3aKOHBI U
3aKOHOMEPHOCTH;

0e3omacHOCTH npu
MPOBEICHUHT XUMHYECKHIX
DKCIEPUMEHTOB

YMeTh: OOBSACHATH u
00pabaThIBaTh pE3yJIbTaThI
MPOBEICHHBIX OTIBITOB,
PUMEHSTh METO/IbI
MO3HAHUS, TPUMEHSIEMbIE B
XUMUN npu peleHnu

IMPAKTUYCCKUX 3aaa4; J1aBaTb
Ka4CCTBCHHLIC 1

KOJINYECTBECHHBIC OIICHKU I10

lImMeeT npeacTaBiIeHNE O MecTe
XUMHUHU B COBPEMEHHOM HAYYHOU
KapTHHE MHpa, IOHUMAET POJIb
XUMHH B POPMHUPOBAHUU KPYTro3opa
1 QYHKIMOHAIBHOM rPaMOTHOCTH
YeJI0OBEKa JJIsl PEeLLCHUs
[IPAKTUYECKHX 3a/1a4.

'Y cTaHaBIMBAET 3BOJIIOLIMOHHYIO
CYLIIHOCTb MEH/IEJIEEBCKOM U

COBPEMEHHOM (bopMyIHpPOBOK
nepuonnueckoro 3akona [ U
MeHieneeBa; 00BsICHSET
(UBUYECKUH  CMBICT  CHMBOJIUKH

MepUOINIECKOM TaOIUIIbI;
[MOHMMAET pOJIb TEPUOIUYECKOTO
3aKOHa B OOIIEll KapTHMHE MHpa;

3HAKOMHUTCS C Pa3TMYIHBIMU
MOJIETISIMU ~ TaOJUIl  XUMHUYECKUX|
DIIEMEHTOB

Onepupyet XUMUYECKUMHU
MOHATUSIMH:  aTOM,  BEIIECTBO,
MOJICKYJIa, DJIEMEHT;

- pa3iauyaeT  MPOCThIC u

CJI0HbBIE BEIIECTBA;
bopMynupyeT 3aKOHBI

XUMUH;
-OCO3HAeT  pOJIb  XUMHYECKOIO
HKCIIEPUMEHTA JIJISl U3YUEeHHS XUMUH;
-OpUEHTUPYETCS B
MOJIeTUPOBAaHUH XUMHYECKHUX
[IPOLIECCOB;

- IOHUMACT 3HAYNUMOCTh XUMUHN HJIA
cBOCi mpodeccun
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4) c(hOpMUPOBAHHOCTh yMEHUI
HCIIOJIB30BaTh HanMEHOBaHHUS
XUMHUYECKUX coeqUHEHUN

MCXKAYHAPOJHOTO COHO3a TeOpeTquCKOfI
141 HpHKHaHHOﬁ XUMHU WU TPUBUAIBHBIC
Ha3BaHUS BaXKHCHIITNX BEIICCTB (BTI/IJ'ICH,

XUMHUYCCKUM YPABHCHUSIM,

NPUMEHSTH TPABIUIIA TEXHUKN
Oe3omacHOCTH npu
POBEICHUN XUMHYECKUX

HKCIIEPUMEHTOB;
CaMOCTOSITENIbHO MPUMEHSITh
MOJTyYCHHBIC 3HAHUS JUIsI

orepupyer
BEIIICCTBA,;
pa3janyaeT TMpOCThIE U  CIIOKHBIE
BEILECTBA 10 COCTABY;

COCTaBIIsICT XUMHUYECKHE

(GOpMyIbI  BEIIECTB, COTJIACHO HX
HA3BaHUSIM;

IIOHATUEM - COCTaB

ALICTHUIICH, IIMOCpUH, (beHOJLHOI/ICKa JOTIOJTHUTEIILHOM OIIPEAENSAECT KayeCTBEHHBIM COCTaB
opmanbierus,  yKCyCHas — KHCIOTA,uu(popMaluu U [BEIIECTBA; pacKpbIBaeT
[JIMIWH, YrapHbIi ra3, yrIeKUCIBI Ia3,caMoCTOSTENbHOIO peueHus KOJINYECTBEHHbIN COCTaB
aMMMAaK, TallleHas H3BECTh, HETalleHas BEIECTBA,
[MPAKTUYECKUX 3a70a4 3HAaeT W TNPUMEHSIET  MpaBUII

5) c(hOpMUPOBAHHOCTh YMCHUA TeXHUKH O€30MacHOCTH TpHU paboTe
YCTaHaBJIUBATh MPUHAJJIEKHOCTh C XUMHAYECKAMU
M3YUCHHBIX HCOPraHNYCCKUX 41 BEIICCTBAMH npu POBEACHUN
OPraHU4YCCKUX BCIICCTB K MabOpaTOPHBIX M MPAKTHYECKUX
ONPEACIICHHBIM KJIacCaM U Tpymnnam pabot

PackpeiBaeT yMeHUA  NOPOBOJHTH
6) BIAJCHUE OCHOBHBIMH METOJIaMHU XIMITUECKHIl SKCIICPHMEHT;
Hay4qHOro  IIO3HAHMA  BCIIECTB  H 3HAKOMUTCSI C Pa3JIMYHBIMU THUIIAMU
XUMUYECKUX SBJICHUN (HaOmroaeHue, MO/ICITUPOBAHHIS;
M3MEPCHHC, 9KCHEPUMEHT, COCTaBJISIET CPABHUTENbHBIC
MOJIENTMPOBAHHE); TaOJIHIIBL, OIpeaeIser

[MPEUMYILIECTBA WU HEJOCTATKH;

moaOupaeT Marepuand 10 JaHHOM

TeME;,  COCTaBJICT  COOOIICHUE,

pedepatsl BKJIFOUAIOIIEE

WHTEpPECHBIC (PAKTHI O XUMUU
7) c(hOpMUPOBAHHOCTh YMEHUN

MPOBOIUTH PACUEThl 0 XWMHUYECKUM
dopMynaM M ypaBHEHMSIM XMMHUYECKHX
[peakuuii ¢ UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPHU3YIOLINX BEIECTBA C
KOJIMYECTBEHHOH  CTOPOHBI:  MAcCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJMUECTBA BEIIECTBA; HCIIOJIB30BATH
CHUCTEMHBbIE XUMHUYECKHE 3HaHUS JUIs
NPUHATHS pPEIIeHWH B  KOHKPETHBIX
PKU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C
BEIIECTBAMH U VX TIPUMEHEHUEM;

[IpoBOAMT pacueThl MO XUMUIECKUM
dbopmynaM U ypaBHEHHUSIM
XUMHUECKUX PEaKIUi, UCTIOIh3YeT
3HAHUS JUTS PEIICHUS KOHKPETHBIX
MPAKTUYECKHX 3a7a4
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8) c(OpMHPOBAHHOCTh yMEHU I
[IAHUPOBATh W BBIMOIHITH XUMHUECKUN
DKCIIEPUMEHT (npeBpatueHus
OpraHMYECKUX BEUIECTB IIPU HArPeBaHUH,
[IOJIyUEHUE OTWIEHA U W3YyYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIUU Ha
aJIbJICTUIbI, Kpaxmarll, YKCYCHYIO
KHUCIIOTY; JeHarypauus OelKOB Ipu
HarpeBaHUU, LIBETHBIC PEAKIH OCIKOB;
[IPOBOJAUTH PEAKIMU HOHHOTO OOMEHa,
ONpEAEATh CPeAYy BOIHBIX PacTBOPOB,
KaueCTBEHHbIC peakUuu Ha Ccyibdart-,
KapOOHAT- M XJIOPUI-aHUOHBI, HA KATUOH
AMMOHHUSI, pelIaTh SKCIEPUMEHTAIbHBIE
3ajaun 1o TemMaM "'Metamiel"  u
"Hemeramiasl') B COOTBETCTBHH  C
NpaBUIaMHA TEXHHUKH OE30MaCHOCTH TpPU
oOpalieHuu c BEIIECTBAMHU u
1abopaTOPHBIM o0opy0BaHuEM;
[PEJICTABIISITh PE3YIbTaThl XUMHUYECKOTO
DKCIIepUMEeHTa B (GopMe  3ammcu
YPaBHEHUN COOTBETCTBYIOLIUX DPEAKIIHA
1 (HOpMYyIHpPOBATh BBHIBOJBI HA OCHOBE
PTUX Pe3yJIbTaTOB;

9) c(hopMUPOBAHHOCTH YMEHUS
aQHAJTN3UPOBATh XUMHYECKYIO
MH(pOpMalLMIO, MOTY4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (cpencTB MaccoBOM
nH(popManuu, cetb UHTEpHET u Apyrue);

3HaeT W TPUMCHSCT  MPaBUIIQ]
TEXHUKHA OE30MaCHOCTH TpU padoTe
C XUMHYCCKHUMH
BCIICCTBAMHU ITPH MTPOBEACHUN
TabOpPaTOPHBIX M MPAKTHUYECKUX
pador
[TpaBHIIEHO TIPOBOJIUT XUMUIHECKUE
DKCIICPUMECHTBI
[TpoBOAWT Ka4eCTBEHHBIC PEAKITUU
YMeeT npeAcTaBsaTh pe3yabTaThl
XUMHYECKUX IKCTICPUMEHTOB B
dbopMe XUMHUECKUX YpaBHEHHH

10) c(OPMHPOBAHHOCTh YMEHUN
coONMoIaTh ~ MpaBWJa  AKOJIOTUYECKU
11eJ1ecO00pa3HOro MOBeJIEHHUsI B OBITY U
TPYZIOBOW  JEATENBHOCTH B  IEJSX
COXpaHEHHMsI  CBOETrO0  3JI0pPOBbSI U
OKpYyKaroleun MPUPOTHOMN Cpenbl;
YYUTHIBATh ONACHOCTh BO3JEHCTBHS Ha
PKHBBIE  OPTaHM3MBI  ONPEACIICHHBIX
BEIIIECTB, MOHMMAasi CMBICI IOKa3aTess

YMeeT aHaIu3upoBaTh U IPUMEHSATh
[0JIyYEHHYI0 HHQOPMaIIHIO

[peaeIbHON JIOITyCTUMOU
11) JUTSt o0yJarmuxcs c
OrpaHUYEHHBIMU BO3MOKHOCTSIMU

310pOBbs: CHOPMUPOBAHHOCTH YMEHHS
MPUMEHSATh 3HAHUSA 00  OCHOBHBIX
TOCTYITHBIX METOJIaX MO3HAHHUS BEIIECTB

Ymeer co0uro1aTh IIpaBUIIa
DKOJIOTHYECKU 1eJ1eco00pa3HOro
MOBEJCHUA B OBITY U TPYAOBOU
NIEATEIIHOCTH B ILIEJISIX COXPAHEHUS
CBOEr0 3J0pOBbs U OKPYKAIOILIECH
[TPUPOTHOM CpeIbl

1 XUMHWYCCKUX SBJI CHHﬁ,

OOyuarommecs: ¢ OrpaHUYCHHBIMH
BO3MO>KHOCTSIMU 3/JOPOBbSI: YMEIOT
MPUMEHATH 3HaHUS 00 OCHOBHBIX
TTOCTYITHBIX METOJIaX MO3HAHUSA

BCIIICCTB 1 XUMHNYCCKHUX HBHGHHﬁ;
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