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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOIPAMMBI
OBHIEOBPA3OBATEJIBHOI'O ITPEMETA «XUMMA»

1.1. MecTo QMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl
Cclio

O061m1e06pa3oBaTEIbHBIN MPEIMET « XUMUSD» SBIISICTCS 0053aTEIbHOM YacThIO
00111e00pa30BaTEIbHOrO ITUKJIa 00pa30BaTEIbHONW MPOrpPaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnenmansHocTH 40.02.02 IIpaBooxpaHuTenbHas 1€IT€IbHOCTD.

[IpuknagHoit MoOAyJb BKIHOYaeT pa3faen 8 «XuMmusi B OBITY U
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIN peanusyercst sl BceX
npodeccuil/cCnenuaribHOCTe  METOJIOM  PEIIeHUsT  KEMCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM TMOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oOTpaciaMm Oymyuien
poecCUOHANILHOM ESITEIbBHOCTH 00YYarOIITUXCS.

1.2. Illeqin ¥ muIaHMpYyeMble Pe3yJbTAThI 0CBOCHHS MPeAMeTa

1.2.1. lean u 3agaumn npeamera

Conepkanue MpoOrpaMMbl  0OIIE0O0Pa30BATEILHOTO TIPEAMETa « XHUMHS)
HaIPaBJICHO HA JIOCTUKEHUE CIETYIONIUX HeJIei:

- dbopMUpOBAaHHE CHUCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIE€XKaT
KJIFOUYEBbIE MOHATHUS, (QYHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUU, OCBOCHUE S3bIKA
HAayKH, YCBOCHHE U TOHMMAaHHUE CYHUIHOCTH JIOCTYHHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHWE C HCTOPUEH UX pa3BUTUS U
CTAHOBJICHUS;

— dbopMHpOBaHWEe U Pa3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJaX
MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIHd, HEOOXOIUMBIX I TMPHUOOPETCHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECCTB U XUMHUUECKUX SIBIICHUM, UMEIOIIUX
MECTO B IIPUPO/IC, B IPAKTUYECKOW W TTOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HaOJIIOJICHHEM U OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM

paBuJ 6€30MaCHOTO OOPAIIEHHS C BEIIECTBAMHU.



3apaum npeamera:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XMMHUYECKUX TPOLIECCOB U SIBJICHUI B OKpYXarolle cpene, a TakkKe UX CBA3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAYKaMH,

2)  pa3BUTh YMEHUS COCTaBIATH (OPMYJIBI HEOPraHWUYECKUX |
OpPraHUYECKUX BEILLIECTB, YPAaBHEHUS XUMUUYECKUX PEAKLUM, OOBACHATh UX CMBICI,
WUHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUECKUX 3KCIIEPUMEHTOB,

3)  chopmMHpOBaTP HAaBBIKM NPOBEICHUS MPOCTCHIINX XUMHUYECKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus C BEIIeCTBaMU U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHsS HAXOJUTh, AHAIMU3UPOBATh H HCIOJIH30BAThH
WH(pOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pPa3duyHbIX HH()OPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOYAsl yUeOHYIO JTUTEPATypy, HayyHble ITyOJMKAUU U UHTEPHET-
pecypcsr;

5) chopMupoBaTh yMEHHS MPOTHO3UPOBATh  TOCIEACTBUS  CBOEH
NESATEIbBHOCTY W XMMMYECKUX TPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBASI BO3MOKHBIE SKOJIOTMUECKUE U COLMAIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JOCTHKCHUN XUMHUYECKOM
HAayKM W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIBHON W NMPOU3BOJACTBEHHOH cdep ¢
YMEHUEM MPUBOJAUTH MPUMEPBI UX TPUMEHEHUS B Pa3IMYHbIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHS 0011e00pa30BaTEJIBLHOIO
npeamera B coorsercTBu ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

JIMYHOCTHBIC PE3YIbTAThI pCaIn3ali IIPOrpaMMbl BOCIIMTAHUA

JInuHOCTHBIE pe3yJibTaThl peaju3anuu MpOrpaMMbl

BOCIIUTaHHSA (1eCKPUIITOPBI)

Koa JMYHOCTHBIX pe3yabTaToB

nporpaMmMbl BOCIIUTAHUSA

[IposBasronmii ¥ JEMOHCTPUPYIOIIUN YBAKEHHE K JIOASAM Tpy[a,

OCO3HAIOLIMHA  LEHHOCTb COOCTBeHHOTO Tpynda. Crpemsimmii K

JIP 4
(hOpMHPOBaHUIO B CETEBOH Cpejie JIMYHOCTHOTO M MPO(ECCHOHAIEHOTO
KOHCTPYKTHUBHOTO «IH(POBOTO CIIEIa
3aboTAmuiics 0 3aluTe OKPYKAIOMICH Cpelbl, COOCTBEHHOW W UYy>KOM

JIP 10

0€301acHOCTH, B TOM YHCIie MUPPOBOH




Koan

HHaHpreMble pe3yJabTaThbl OCBOCHUA NIPEAMETA

HanMeHOBaHHe
(l)OpMI/IpyeMbI“X O0mme JucuunimHapHble
KOMIIeTeH Ui
OK 01. BeiOupars B yacTu TPyAOBOI0 BOCIIUTAHMSA: - chopMHpOBaTE  MPEICTABICHHS: 0  XUMHYECKOHU

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATETbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

OBJjaneHue

FOTOBHOCTb K  TPydy, OCO3HaHHE  LIEHHOCTHU
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTH K aKTUBHOMU JIeATETbHOCTH

TEXHOJIOTHYECKOM U COLIMAJIbHOM HaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBaTh,  IUIAHUPOBATb |
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO J€ATEIIbHOCTD;
HHTEpPEC K pa3muuHbIM chepaM MpodhecCHoOHATBHOM
JIeSITEILHOCTH.

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYaJIU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONPEAENATh LEIU AEATEIIbHOCTH, 3a1aBaTh IIapaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISABJIATH 3aKOHOMCpHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpuBaEMBIX SBJICHUAX,

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE T€CTBUS:

BIIQJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEILCKON |
HpO@KTHOﬁ ACATCIIBHOCTH, HaBBbIKaMH Pa3pCIICHUA
npobiewm;

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XMMHAW B TIO3HAHWM SIBJICHUH TPHUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIMMOM JJIs pEeLIeHUs] TPaAKTUYECKUX 3aa4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEAE;

- BJIQJIETh CUCTEMOM XUMHUYECKHUX 3HAHUI, KOTOPask BKIIOUYAET:
OCHOBOIIOJIArarolue MOHITUS (XUMUYECKHI 3JIEMEHT, aToM,
AIIEKTPOHHAs 000JI09YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OpOHUTAIN
aTOMOB, WOH, MoOJIEKY1a, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00beM, YTIepOAHbIN
ckeneT, (YHKIMOHaNbHAs Tpylmna, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUN pAJl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- M a30TCOJEpKallMe COECTUHEHHUs, OHOJOTMYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAIIMUECKas PELIETKA, TUIbl XMUMHUYECKUX
peaxkuuin (OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, JNEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKHCIUTENb, BOCCTAHOBUTENb,  CKOPOCTh
XUMHYECKON pEeakllMM, XMUMUYECKOE DPABHOBECHE), TEOpUU U
3aKOHBI  (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemiectB  A.M. bBytiepoBa, Teopus DIIEKTPOJUTHYECKOU
qyccounanuu, nepuoanueckuii 3akon .M. Menaeneesa, 3akoH
COXPAaHEHHs Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK
XUMHUHU, (PAKTOJOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTaBe,
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BBIIBJISITH ~ NIPUYMHHO-CJIEICTBEHHbIE  CBA3M U
aKTyaJIM3UpoBaTh 3ajady, BBIIBUIATh THIIOTE3y €€
pEILIeHUs, HAXOUTh apryMEHTHI JUIsl JOKa3aTeJbCTBa
CBOMX YTBEpXKACHMH, 3aJaBaTb IapaMeTpbl U
KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh IOJYYCHHBIC B XOJE PEUICHUS 3a1a4U
pE3yJIbTaTHI, KPUTHUYECKH OLICHHUBATH ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

YMETb IEPEHOCUTh 3HAHHUS B IIO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KUZHEACATEIbHOCTH.

MONy4YeHUH U O€30IaCHOM  HCIOJb30BAaHMM  BAKHEHIINX
HEOPraHMYeCKUX U OpraHMYecKUX BEIIECTB B OBITY H
MIPAKTUYECKOHN JIEATEIIbHOCTH YEIOBEKA;

- YMETh BBIABIATH XapaKTepHble NPU3HAKU M B3aUMOCBS3b
W3YYEHHBIX MOHATUH, MPUMEHATh COOTBETCTBYIOUIME MOHSATHS
OpU ONMCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX MU
OpPTaHUYECKHUX BEUIECTB M HX TPEBPALICHUN; BBIABIATDH
B3aUMOCBSA3b  XMMHUYECKUX 3HAHUH C  MOHATUAMU U
MPEICTABICHUSMHU APYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- yMeTb  HUCHOJb30BAaTh  HAMMEHOBAHUS  XMMHUYECKHUX
COCAMHEHUN MEXKIYHApOAHOTO COK3a TEOPETHYECKOU U
NOPUKIAJHOM XMMHUU M TPUBHMAJbHBIC HA3BaHUS Ba)KHEHIINX
BELIECTB (ITUJIEH, allETUJIEH, TJIMLEPHH, (PEHOJI, POpMaIbJIET I,
YKCYCHasl KUCIJIOTA, IJIMLUH, YrapHbI TI'a3, YIJIEKUCIbIH Tra3,
aMMHMaK, ralieHasi U3BeCTh, HeraleHasi U3BeCTbh, IUThEBAs COJa
U JIpyTuX), COCTaBIATh (OPMyJbl HEOPraHUYECKUX MU
OpPTaHUYECKUX BEIIECTB, YPAaBHEHHS XHUMHUYECKHX PEaKIHH,
OOBSICHATB UX CMBICIT; IOATBEPKAATH XapaKTEPHbIE XUMUUECKUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH U
3aMUCSAMH YPAaBHEHUH XMMUYECKUX peaKIuii;

- yMeThb yCTaHAaBIMBaTh MPHUHAIIEKHOCTh HM3YYECHHBIX
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB K OMNpEeCHHBIM
KJIaccaM | TPYIIIaM COeTMHEHHA, XapaKTepH30BaTh UX COCTaB U
Ba)XKHEHIIINE CBOICTBA; ONMpPENENATh BUIbl XUMHUECKUX CBSI3EH
(kKoBaJIeHTHAsi, WOHHAs, METAJUTMYECKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX PELIETOK BEIECTB; KJIACCU(PHUIHUPOBATH
XUMHAYECKHE PEAKIINH;

- yMeTh MPOBOAMTH PACUYEThl MO XMMHUYECKMM (GOopMyIaM M
YPaBHEHHSM XHMHUYECKHX pEaKIUid C HCIOJIh30BAHUEM
(Gu3NYeCKUX  BEIMYMH, XapaKTEepPU3YIOIIMX  BeIIeCTBa C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBHSA) Tra30B, KOJHMYECTBA BEILECTBA; HCIOJIb30BATh
CHCTEMHBIC XMMHYECKHE 3HAHWs IS MPHHATHS PEUICHUU B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C BEIIIECTBAMHU
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" UX MPUMCHCHHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

OBJjaneHue

c(hOpMUPOBAHHOCTh MHPOBO33pPEHHS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JIuangore KyiabTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE;
COBEPLICHCTBOBAHUE  S3BIKOBOM W YUTATEIbCKOU
KYJbTYpbl KaK CpEICTBa B3aUMOJICUCTBUS MEXKIY
JIIO/IbMU Y NTO3HAHUS MUDpa.

YHHBepCaAJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:
B) padora ¢ undopmanmeii:

BIAJCTh HABbIKAMU IOJIY4YEHUs HMHPOpPMALUU U3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSATEJIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTH3alHUI0 U
UHTEpHpeTalnio UH(OPMAMK Pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHNUS;

CO3/1aBaTh TEKCThI B PA3IUYHBIX (hOpMATaX C y4EeTOM
Ha3HaueHUs HMHQOpPMAlUU M LEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YaJIU3aluy;

OLICHUBATh JIOCTOBEPHOCTb,
uHpopMalUK, €€ COOTBETCTBHE
MOpPaJIbHO-ITHYECKUM HOpPMaM;

JIETUTUMHOCTB
IMpaBOBbBIM n

BJIaACTh HABBIKaAMM  pacCllO3HABaHWA W 3alIWTHI
uHpopmanuy, HMHPOPMAIMOHHON  Oe30MacHOCTH
JIMYHOCTH.

- BJIAJICTh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEILIECTB
U XUMHUYECKUX  sIBICHMH  (HaONIOJeHHe, H3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMEeTh TPOBOAMTH PACUYETHl MO XMMUYECKHM (GOopMyIaM M
YPAaBHEHUSAM XUMHUYECKMX pEaklud C HCHOJIb30BaHUEM
(GU3NYECKUX  BENWYHMH, XapaKTEPU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMAaJbHbIE
yCIOBUSI) Tra30B, KOJMYECTBA BEIIECTBA;  HCIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA AJIs NPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BELIECTBAMU
U X IPUMEHEHUEM;

- IUIAHUPOBAaTh M BBIOJHATh XUMHUYECKHH SKCIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BEIIECTB MPU HArpeBaHUU,
HOJly4YE€HUE ATUJIEHA U U3YYEHUE €ro CBOMCTB, KaU€CTBEHHBIE
peakiuu Ha albJeruipl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTtypauus O€NKOB INpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisTh
Cpeay BOJIHBIX paCTBOPOB, KAUE€CTBEHHbIE PEAKIIMU Ha CyJbdaT-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHUS; pelaTh
SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam "Mertamisl"
"Hemetamibl") B COOTBETCTBMM C MpaBWJIAMH TEXHUKU
0€30MaCHOCTH IIPU OOpAIlIEHUH ¢ BEIECTBAMU U T1a00paTOPHBIM
0o0Opy/nOBaHUEM; NPEICTaBIATh PE3YyNbTaThl XMMHUYECKOTO
JKCHEpUMEHTa B (pOopMe 3aIUCH YpaBHEHUN COOTBETCTBYIOIINX

peakuuii u (QopMynHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;
- yMeThb aHaJM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAIHIO,

MOJIy4a€MYK0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHeE).




OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATH U

JIN4HOCTHBIE pe3yJbTaTbl B YaCTH TPAKIAHCKOTO
BOCIIMTAHUA:

- YMETh IJIAHUPOBATH U BBHIMOJIHATh XUMHUUYECKUI HKCIIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BEUIECTB IPH HAarpeBaHUU,

pa6OTaTLB — TOTOBHOCTbL BE€CTH COBMCCTHYIO JCATCIBHOCTH B | IIOJYYCHHUC 3THJIICHA M H3Yy4YCHHC CI'o CBOICTB, Ka4ECTBEHHBIE
KOJIJICKTUBE U WHTEpecax rpakJaHCKOTO O0IIeCTBa; pcaknmn Ha aJIbACTHIBI, KpaxMall, YKCYCHYH KHCIIOTY;
KOMaH/JEC — yMEHUE B3aHMOﬂCﬁCTBOBaTB C coluyaabHbIMU | ACHATYypalusa 0eIKOB IIpu HarpCBaHvu, LIBCTHBIC PCaAKIUU
WHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIHUAMHU H 0€JIKOB; NPOBOJMTH DPEAKLIMM HOHHOrO OOMEHa, OINpPEACNATH
Ha3HAYCHUEM. Cpealy BOJHBIX pacTBOPOB, KAYECTBCHHBIC PEAKINH HA CYJIb(]at-
OBJajiecHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH | , KapOOHAT- ¥ XJIOPHA-aHHOHBI, HAa KaTHOH aMMOHHSI; PeLIaTh
AeHCTBUSIMM: SKCHEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
0) coBMecTHAas JesITeIbHOCTD: "Hemeramnsl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
—  TIOHMMATh M HCIIOIB30BATh IPEUMYIIECTBA KOMAHHOM 0€30IMacCHOCTH ITPH OOPAIICHUH C BEIISCTBAMU U J1a00PaTOPHBIM
¥ MHIMBUIyaIbHOH PaBoThI; o0opy/lOBaHUEM; TPEICTaBIATh PE3yiIbTaThl XHUMHUYECKOTO
— OpUHMMAT LEIM  COBMECTHOI  jesTenbHOCTH, | YKCTICPHMEHTA B dbopMe 3armucu ypaBHEHHH COOTBETCTBYIOIINX
OPraHM30BbIBATE M KOOPAMHHPOBATH ACHCTBHA 10 ee | PEAKIMH 1 GOPMYyIMpOBATH  BBIBOIbI HA OCHOBE OTHX
JIOCTUKEHUIO: COCTaBIIATH [J1aH neiicreuii, | PE3YALTATOB.
pacnpenenarb pojid C y4eTOM MHEHHU YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOI PabOTHI.
OBilaleHHe  yHMBEpPCAJIbHBIMH  PeryJATHBHBIMHU
JefcTBUSIMU:
r) NpUHATHE CeOsl M IPYTruX JIoaei:
— TPUHUMATh MOTUBBI U APIYMEHTHI JIPYTUX JHOJEH pU
aHaJIM3€ PE3YIbTATOB AEATEIbHOCTH;
— TMpU3HABaTh CBOE MPABO M MpPaBO JPYTHX JIIOJAEH Ha
OIINOKH;
— pa3BUBaTh CHOCOOHOCTh MOHHMMATh MHUpP C TMO3UIUU
JIPYroro 4ejioBeKa.
OK 07. B o0s1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA: - c(hopMHUPOBATH MTPEACTABICHHS O XUMUYECKON COCTABIISIONICH
ConeiicTBOBaThH — chOpPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYpBI, | ECTECTBEHHOHAYYHON KApTHHBI MHpPA, POJIM XMMUH B IIO3HAHUH
COXPAHEHUIO MOHUMAHUE BJIUSHUSA COLMAIBHO-D)KOHOMUYECKHUX | SBICHUH MPUPOJIBI, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
OKpY>Karollen Cpenbl, IPOIECCOB HAa COCTOSIHUE MPHPOAHON M COLMAILHOM | TMYHOCTH, €€ (YHKIIMOHAIBHOW IpPaMOTHOCTH, HEOOXOIUMOM
pecypcocOepeKeHHIO, Cpenpl, OCO3HaHUE rII00aJILHOTO XapakrTepa | WISl  PEIICHUS  MPAKTHYECKUX  3a7a4 W OKOJOTHYECKH

MNPUMCHATH 3HAHUS 00

9KOJIOTHYECKUX MPoOIIeMm;

00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M MIPUPOJTHOM
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HU3MCHCHHUHU KJIMMarta,

IUIAHUPOBAHUE M OCYILECTBJICHHUE JEHCTBUHM B

cpezne;

MIPUHLUIIBI OKpYXXalollel cpele Ha OCHOBE 3HAHUA LENel | - YMeTh COONI0JAaTh NpaBHia SKOJOIHYECKH 1IEeIeCO00pa3sHOro
OepexITMBOTO YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA; MOBEAECHNUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJAX
MIPOU3BO/ICTBA, — aKTUBHOE HeNpUATHE JIeHCTBUM, NPUHOCAIIMX Bpej | COXPAHCHUS CBOCTO 3/0POBbS M OKPYKAIOLICH MPUPOTHOM
Bq)(beKTI/IBHO OKp}I)KaIOH_[eﬁ cpene; CpCAbl; YUYUTBIBATH OIIACHOCTH BO3I[€I>1CTBPI$I Ha JKHBBIC
NEHCTBOBATH B —  yMeHHe IIPOrHO3HPOBATH HeOIaronpusTHele | OPTAHU3MbI  ONPEJICICHHBIX  BEIICCTB, IOHMMAs — CMBICH
Ype3BbIYAHBIX OKOJIOTMYECKHE  IMOCICACTBHS  MPEANPHHAMACMBIX | ITOKA3aTeIs IIPeICIbHON OIyCTHMON KOHIICHTPALUH.
CHTyaIlHAX JIEMCTBUM, IPEJOTBPALLATh UX.
OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NO03HABATEJIbHBIMU 1eHCTBUAMM:
B) padora ¢ ungopmanmeii:
— HCNOJB30BaThb  CpeAcTBa  MHGOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  PEIICHHUH
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX u
OpraHU3aIMOHHBIX 33/1a4 ¢ COOII0IEHUEM TpeOOBaHUN
OPrOHOMUKH, TEXHUKM O€30IaCHOCTH, TI'MTUEHBI,
pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MaCHOCTH.
K 1.1. B o01acTH rpamaaHcKoOro BOCIUTAHMS: - YMETh BBISBISITh XapakTEPHbIE TPU3HAKK W B3aUMOCBA3b
IOpuanuecku - OCO3HAHUS 00YYaIOLUIMMHCS CBOUX M3YYEHHBIX
KBaJIM(ULIMPOBATH KOHCTUTYLMOHHBIX IIPaB U 00513aHHOCTEH, MOHATUM, TPUMEHATH COOTBETCTBYIOIIME MOHSTHUS IIpU
(bakTbI, COOBITHS U YBaXXEHUS K 3aKOHY U MPABONOPSIAKY; ONMCAaHUU CTPOCHUS U
00CTOSITENHCTBA. - IPE/ICTABIICHUS O COLIMAJIBHBIX HOPMaxX U CBOMCTB HEOPraHMYECKHMX M OPraHWYECKUX BEIIECTB M HX

[IpuHuMaTh pereHus
Y COBEPIIATHh
FOPUANYECKHUE
IeWCTBUS B TOYHOM
COOTBETCTBUH C
3aKOHOM.

IIpaBUJIaX MEKINYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOMN
NeSITeNIbHOCTH NP CO3/IaHUHU Y4€OHBIX TPOEKTOB,
peleHrH yuyeOHBIX M IM03HaBaTeIbHbIX 3a/1a4,
BBIITOJIHEHUY XUMHUYECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI,
HaMEpEHUs, JOTUKY U apTyYMEHThI IPYyTUX IPU
aHaJI3e pa3IMYHbIX BUJOB yUeOHOH NesATeTbHOCTH;

[IPEBPAILCHHUI;

BBISIBIISATH B3aUMOCBSI3b XUMHUECKUX 3HAHHUH C TIOHATHSIMHA U
NPEeACTaBICHUSMH JIPYTUX €CTECTBEHHOHAYUHBIX NIPEIMETOB;

- YMETb UCMOIb30BaTh HAMMEHOBAHMS XMMUUECKUX COETMHEHUN
MEXIYHApOAHOIO COI03a TEOPETUUECKOM U MPUKIAJHON XUMUN
YW TpUBHAIBHBIC HAa3BaHWs BAXXHEWIIMX BEMIECTB (ITUJICH,
alleTUJIeH, TIULEPHH,

dbenon, dopmanbaerua, yKCycHas KWCJIOTA, TJIHUIMH, yrapHBIA
ra3, YrJIEKUCHbIA ra3, aMMHaK, TalleHas HW3BeCTh, HeralieHas




B o6s1acTu popMupoBaHUS KYJIBTYPbI
30POBbA:

- IOHUMAaHMS LEHHOCTEN 3J0pOBOr0 U
0e3omacHOro o0pasa KU3HHU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY
(bU3NIECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

- coOroIeHus paBmI1 6€30acHOT0 OOpaIeHHS

C BELIECTBaMU B OBITY, TOBCEHEBHOM KU3HU U B
TPYAOBOM ESITENBHOCTH;

- MIOHUMaHUS [IEHHOCTH MTPABHJI
WHIUBUIYAIBHOTO ¥ KOJUICKTUBHOTO 0€3011acHOTO
MOBEJICHHSI B CUTYAIIHSIX, YTPOXKAIOIIUX 3I0POBBIO
¥ KM3HHU JIFOJICH;

B 06J1acTi TPy10BOTO BOCTIMTAHUS:

- KOMMYHUKATHBHON KOMITETCHTHOCTH B
y4eOHO-UCCIICI0BATEIILCKOM IEITEITLHOCTH,
OOIIECTBEHHO TTOJIE3HO, TBOPUECKOH U APYTHX
BUJIaX JICATEIILHOCTH;

- YCTAaHOBKH HA aKTUBHOE Y9acTHE B PEIICHUU
MPAKTUYECKHX 3a/1a4 COIMATbHOIN HAIIPABICHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

- HUHTEpeca K MPaKTUIECKOMY H3yUEHHUIO
npodeccuii pa3IMgHOro POJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUs TPEIMETHBIX 3HAHHH 110
XMMUH;

- YBOXEHUS K TPYAY, JIIOJSIM TPyAa U
pe3ylibTaTaM TPYIOBOU JIEATEIIBHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WHIUBUIYAIBHON TpaeKTopun 00pa3oBaHus,
Oymy1iei npodeccun U peaau3anuu COOCTBEHHBIX
KU3HEHHBIX TUTAHOB C YIETOM JIMIHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpeOHOCTEN 00111eCTBA;

B 06s1acTH 3K0/10rM4eCKOr0 BOCIUTAHUS:

U3BECTh, NHUTHEBAs COJA W JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BELIECTB, YPaBHEHUS
XUMHYECKHUX PEAKIHiA, O0BSICHATH HX CMBICI,

- IOATBEPKIATh XapaKTepHble XUMHUECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMHU U 3aIlIUCAMU ypaBHEHUU
XUMUYECKUX
peaKLHii;

- yMETh YCTaHABIMBATh NPHUHAMIEKHOCTb  H3YyYEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB K OIpEAEICHHBIM
KJIacCaM U TpylniaM COeIMHEHH, XapaKTepu30BaTh UX COCTAB U
BAKHEMIINE CBOMCTBA; OMPEACIIATh BUIbl XUMUYECKUX CBS3EH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJOPOAHAS), THIIbI
KPUCTAUTMYECKUX  PEIIETOK BEIIECTB; KJIACCH(PHUIMPOBATH
XUMUYECKUE PEaKIIHH;

- c(hopMHUPOBATH IPEACTABIICHUS: 0 XUMUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpPA, POJIM XUMHH B MIO3HAHUU
SIBJICHUW TPUPOBI, B (OPMUPOBAHUN MBIILIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOMN
JUISL  pelIeHHs IPAaKTHYECKMX 3a4a4 W JKOJOTHYECKH
00OCHOBAHHOT'O OTHOILLIEHHSI K CBOEMY 370pPOBBIO M MIPUPOJHOM
cpene;

- yMeTh CcOOJI0/aTh MpaBHUia YKOJIOTHYECKU 11€JIecO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOM [EATENbHOCTH B LEJAX
COXPAaHEHHs CBOETO 3I0pPOBbs M OKpYXKaroUleW NpUPOAHON
CpEIbl; YUYUTHIBATH OINACHOCTh BO3JEHCTBUS Ha JKHUBbBIE
OpraHuU3Mbl  ONpPENENICHHBIX  BEIIECTB, IOHHMMAas CMBICI
ITOKA3aTelsl MPEIeIbHOM T0NyCTUMON KOHIIEHTPALUH
- yMeTh MPOBOJIUTH PACUYETHl MO XUMHUYECKUM (opmynam u
YPaBHEHUSAM XUMHUYECKMX peakUud ¢ HCHOJIb30BAHHEM
(u3MUeCKUX  BENUYMH, XapaKTEpU3YIONIUX BEIIeCTBa C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, o0Obema (HOpMajbHBIE
yCIOBUSI) Tra30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XWMHWYECKHE 3HAHUS JJIA TPUHATUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMHU

10




- 9KOJIOTHYECKH I1eJIeco00pa3Horo

OTHOIIIEHUSA K IPUPOJIE, KAK UCTOUHHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMJIE;

- IOHUMAaHMS TJI00AJTLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM, BIUSHHS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
MIPUPOAHOMN U COLIMATIBHOM CPEBI;

- OCO3HAHH HEOOXOIUMOCTH HCIIOIL30BaHUS
JOCTUKEHUN XUMUU JJIS1 PELIEHUS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOIIOIB30BAHUS;

- aKTUBHOT'O HEMIPUATHUA ICUCTBUM,

MIPUHOCSIINX BPEJ OKPYKAIOIEH TPUPOIHOM
cpele, yMEHUs IPOTHO3UPOBATh HEOJIaroMpHUsI THIC
AKOJIOTHYECKHE TTOCIICACTBUS MPEANPUHIMAESMbIX
JENCTBAN U NIPEAOTBPALLATh UX;

- HAJIM4MS Pa3BUTOIO SKOJIOTHYECKOTO
MBIIIJIEHUS, SKOJIOTUYECKOUN KYJIbTYpbI, OIIbITA
JIEATEIIbHOCTH YKOJIOTUYECKON HANpPaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBATHCSI MU B
[03HABATEJIbHOM, KOMMYHUKATUBHON U COLUAIIBHOU
MPaKTUKE, CIIOCOOHOCTU U YMEHUS

aKTUBHO MPOTUBOCTOSITH UJEOIOTUU XeMOpoOuu;
B 001acTH HIEHHOCTH HAYYHOT'O O3HAHMS:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

- MIOHUMAaHHUS CeU(UKN XUMHUH KaK HAYKH,
0CO3HaHus e€ posi B HOpMUPOBAHUH
PalMOHAIBHOTO HAYYHOTO MBILIJIEHHUSI, CO3JaHUN
[[EJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHPE
KakK O €IMHCTBE MPUPOJbI U YETIOBEKA, B TO3HAHUU
MIPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUHU
po0JieM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

- YOSKIEHHOCTH B 0CO00# 3HAYMMOCTH

Y UX IPUMECHEHUEM
- yMeThb  aHAJIM3UPOBATh XUMHUYECKYH0  WH(POPMAIIHUIO,
MOJTy4yaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpPEICTB MacCOBOH
uHdopmaruu, cetb UHTEpHET 1 Ipyrue);

- BJIJICTh OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS BEIIECTB
M XUMHYECKUX  sIBJICHUU  (HAONIOJCHHWE, W3MEpCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);
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XMMUU 7151 COBPEMEHHOM IMBUJIM3AINHU: B €€
I'YMaHMCTUYECKOM HAaIIPaBJICHHOCTU U BayKHOMN
POJIH B CO3/1aHUM HOBOM 0a3bl MaTepUaibHOM
KYJIBTYpPBI, pEIIEHUH IT100aIbHBIX IPOOIeM
YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA

— CBIPhEBOM, SHEPreTUUECKOM, MUIIEBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHnn yCIoBUi yCIeHOro Tpyaa 1
HKOJIOTUYECKU KOM(POPTHOM KHU3HH KAXKIOTO YIeHA
00111eCTBA;

- €CTECTBEHHO-HAYYHOI IPaMOTHOCTH:

IIOHUMAaHMsI CYLTHOCTH METOJIOB [IO3HAHUS,
HCTIOJIBb3yEMBIX B €CTECTBEHHBIX HAayKaXx,
CIOCOOHOCTH UCIOJIb30BATh NOJIYy4aeMble 3HAHUS
JUISL aHATM3a U OOBSICHEHUS SIBIICHUI OKPY>KaIOIIEeTOo
MHpa ¥ IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 000OCHOBAaHHBIE 3aKIIOUSHHS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEIIBIO
MIOJTyYEeHHUS JOCTOBEPHBIX BHIBOIOB;

- CIOCOOHOCTH CAMOCTOSITENTBHO

MCTIOJIH30BATh XUMUYECKUE 3HAHUS IS PEIICHUS
po6JIeM B peabHbIX KU3HEHHBIX CUTYalLUsAX; - HHTEpeca
K MTO3HAHUIO U

HCCIIeI0BATEIbCKON AEATENbHOCTH; - TOTOBHOCTH U
CIIOCOOHOCTH K

HeNpepbIBHOMY 00pa30BaHUIO U
camM000pa30BaHuI0, K aKTUBHOMY IOJIYYE€HHUIO
HOBBIX 3HAHUH M0 XMMHUU B COOTBETCTBHHU C
KU3HEHHBIMH TTOTPEOHOCTSIMHI; - HHTEpeca K
0COOEHHOCTSIM TpyZa B

pa3n4HbBIX chepax mpodhecCHoOHATEHON
JesITeTbHOCTH.

OsJaieHne YHUBEPCATbHBIMH Y4eOHbIMU
MO3HABATEJILHBIMH AefiCTBUSIMU:
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1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

- CaMOCTOATENbHO (HOPMYIUPOBATH U
aKTyaJIM3UpOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMmaTpuBarth;

- OTIPE/ICTISATD 1NN ACATEIIbHOCTH, 3a/1aBast
rapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHUTH PE3yIbTaThl ACITCILHOCTHU C
MIOCTABJIEHHBIMHU LIEJISIMU;

- HCIIOJIb30BaTh IIPU OCBOCHUY 3HAHUN MTPUEMBI
JIOTUYECKOTO MBIIIIJICHUS

— BBIJICJIATH XapaKTePHBIC

MPU3HAKY OHSTUN U YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIHE
MOHATHS 7151 OOBSICHEHUS OTJIENbHBIX (PAKTOB U
SIBIICHHI,

- BBIOMpPATh OCHOBAHUS U KPUTEPUH JIJIS
KJIAaCCU(UKAIINY BEIICCTB U XMMHYCCKHUX PEaKIIHIA;
- YCTaHABIIMBATh MPUUUHHO-CIICICTBEHHBIE CBSI3U
MEXTy N3y4aeMbIMH SIBIICHUSMU;

- CTPOUTH JIOTHYECKHE PACCYKICHUS
(MHIyKTUBHBIE, J€1TyKTUBHBIE, [10 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B
paccMaTpuBaeMBbIX SBICHUSIX, (POPMYINPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

- MPUMEHSATH B TIPOIIECCe TTO3HAHUS,
UCIOJIb3YEMbI€ B XUMHH CHMBOJIMYECKHE
(3HaKOBBIC) MOJIENH, TPEOOPA30BLIBATH MO/ICIIbHbBIC
MIpeICTaBICHUS

— XUMUYECKUH 3HAK (CUMBOI)

AJIeMEHTa, XUMudeckasi opMyiia, ypaBHEHHE
XUMHYECKON peaKiuu

— TpU pelIeHUu Y4eOHbIX

MMO3HABATEIBHBIX U TPAKTHYSCKUX 3a7ad,
MIPUMEHSITh Ha3BaHHBIE MOJIEIIbHBIE MPECTaBICHUS
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JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEaKIIHi.

2) 0a30BbIe HcCIeI0BaTEIbCKHE 1eiiCTBUS:

- BJIaZIETh OCHOBAaMH METO/IOB HAyYHOTO
MMO3HAHMS BEUIECTB M XUMHUECKUX PEaKIIHii;

- (opmynHpoBaTh LIENU U 33a4U UCCIEAOBAHNUSA,
WCII0JIb30BaTh MMOCTABJICHHBIE U CAMOCTOSITEIILHO
chopMyIUPOBAHHBIE BOIIPOCHI B KAU€CTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIs
(dbopMUpOBaHUS TUTIOTE3BI IO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

- BIIQJICTh HaBBIKAMU CAMOCTOSITEILHOTO
TJITAHUPOBAHUS U TIPOBEJICHUS YICHUUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HAOIIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSTEILHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYIHUPOBATH
0000IIIeHNS ¥ BBIBOABI OTHOCHTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM
pabore;

- MPUOOPETATH OMBIT YYCHUUECKOMH
HCCIIEA0BATENIbCKON U MPOEKTHOM A TENbHOCTH,
MPOSIBJISATH CTIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIbHOMY MTOMCKY METOJIOB PEILICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO Pa3IMYHBIX
METOJ0B MO3HAHUS.

3) padora ¢ unopmaunmeii:

- OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHKAX
nH(popMaluu (Hay4HO-TIOMYJIIpHAas IUTEpaTypa
XUMHYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE TTOCOOHS,
pecypcbl HTEpHETA), aHATU3UPOBAThH
nH(OPMAIIHIO Pa3INYHBIX BUIOB U (HOpM
MIPEACTABICHUS, KpUTHIECKH OIICHUBATH €€
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JOCTOBEPHOCTH U HEPOTUBOPEUNBOCTB; -
(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTh
pa3UYHbIE METO/IBI IPU TIOUCKE B 0TOOpe
nHpopManuy, HeOOXOAUMOM /ISl BBITOTHEHHUS
y4eOHBIX 3324 ONpPEeAeIEHHOTO THIIA;

- IPUOOPETATH OMBIT UCIIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHBIX MIOMCKOBBIX CUCTEM;

- CAMOCTOSATEJBHO BHIOUPATH ONITUMAIIBHYIO
dbopMy npeacTaBieHuss HHPOPMAIUH (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbL, PUCYHKU U
JpyrHe);

- CTIOJIH30BATh HAYYHBIH S3BIK B KAYECTBE
CpeICTBa MpU paboTe ¢ XUMUYECKOU
nH(pOpMaNKEei: TPUMEHATh MEKIPEIMETHBIC
(pu3uueckue U MaTeMaTHIECKHE) 3HAKU U
CHMBOJIBI, (hopMyITbl, a00peBUATYPHI,
HOMEHKJIATYpY;

- CTIOJIK30BAaTh U MPE0OPa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISITHOCTH.
Ogaanenne yHUBEpCAIbLHBIMH
KOMMYHUKATHBHBIMU JIeICTBUAMM:

- 3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXTaeMOn
TEMBI B X0J1€ IMAJI0Ta U/UiU TUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYITUPOBATH CBOH
MPEUI0KEHUS] OTHOCUTEIHHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYIIATh C MPE3EHTALUEH Pe3yIbTaTOB
MO3HABATEIBHON eI TETLHOCTH, TIOTYIEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU
MIPH BBHIMTOJIHEHIH XHMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peaIn3alui Y1eOHOTO
poeKTa U (OpMYIMPOBATH BBIBOBI 10
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pe3yJibTaTaM MPOBEIEHHBIX UCCIICIOBAHUMI ITYyTEM
COIJIACOBaHUS MO3ULMI B X07e 00CYXKAEHUS U
0o0OMEeHa MHEHHUSMHU.

Ogy1ajeHne yHHBEPCAJIbLHBIMHU PeryissTHBHBIMH
AeHCTBUAMMU:

- CaMOCTOSATENbHO IUIAHUPOBATH U

OCYILECTBIISATH CBOIO I103HABATEIIbHYIO
JESATEIIBHOCTD, ONPEAeIIss €€ NN U 3aJa4H,
KOHTPOJIMPOBATH U 110 MEpPe HEOOXOAUMOCTH
KOPPEKTHPOBATh IIPEAJIAraeMblil aJITOPUTM
JeWCTBUH TIPH BBITIOJTHEHUH YI€OHBIX U
UCCIIeI0BAaTEeNIbCKUX 3a/1a4, BBIOMpaTh Haubosee

3¢ GEKTUBHBIN CIIOCOO WX PEIICHHS ¢ YIETOM
IIOJIy4YEHUs] HOBBIX 3HAHUH O BELIECTBAX U
XUMHUYECKUX PEAKLMSIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH
Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IK 1.8.
Ocy1iecTBIAThH
TEXHUKO-
KPUMHUHAITACTUICCKOE
U CHeIHalbHOe
TEXHUYECKOE
obecrieueHue
OTepaTHBHO-
CITy>KeOHOi
JESTSIILHOCTH.

- ¢hOpMHUPOBAHHOCTH MUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYpP, CITIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
- COBEPIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIbTYPBI KaK CPEACTBA B3AUMOACHCTBUS MEKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAHHUE LIECHHOCTU HAYYHOM JEATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IESATEIBHOCTD
VHIUBUYaJIbHO U B TPYIIIIE;

- yMeThb aHaJU3UpOBaTh XHMHYECKYI0  HH(OpMAIHIO,
MOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopMaluu, cetb UHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU HAyYHOTO TMO3HAHUS BEIIECTB
U XUMHYECKUX  SIBICHWH  (HaOmroleHue, H3MEpeHue,
SKCTIIEPUMEHT, MOJICITMPOBAHNUE);

chOopMHUPOBATH MPEICTABICHHS: O XMMUYECKON COCTABIIAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU
SIBIIGHUW TPUPOABI, B (POPMUPOBAHUU MBIILIIEHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIUMO
JUISL  pellIeHUs TPAaKTHUUECKUMX 3aad U  IKOJOTUYECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U TIPUPOIHOM
cpene
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2. CTPYKTYPA U COAEP KXAHUE OBIIIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMMUS»

2.1. O0bem npeamMeTa ¥ BUABI y4eOHOI1 padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTe/IbHOM MPOrpaMMbl NpeaMeTa 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4.:
TEOPETUYECKUE 3aHATUSA 34
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 6
IIpodeccuoHabLHO OPHEHTHPOBAHHOE coep:KaHue (Coep:KaHue 6
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATUSL -
NPaKTUYECKUE 3aHATHS 6
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE MIPeIMeETA

HaumenoBanue Conep:kanue yuyeOHOro Mmarepuasa (0OCHOBHOE M PO(ecCHOHATILHO OpUEeHTUPOBaHHOe), | O0béM | Dopmupyemble
pa3/iesioB M TeM J1a00paTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYIb YacoB | KOMIETEeHILUH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJia 64
Paznen 1. TeopeTrnueckue 0CHOBbI XMMHH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa 4 OK 01
OcHoBHbIE Teopernueckoe odyueHune 2
XUMUYECKHE TOHATHS | XUMUYECKUH 3JIeMEeHT. ATOM. SIApo aToMa, H30TOIBL. DJIEKTPOHHAs 000JI04Ka. DHEpreTuuecKue
U 3aKOHBI, CTPOCHHC |ypOBHH, IMOAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH paCIpeIeIICHHS 2
aTOMOB ~ XUMHYECKHUX |3JIEKTPOHOB 110 OpOUTAJIIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPUOJOB. DIIEKTPOHHAS
JJIEMCHTOB KoH}urypanust atoMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
IIpakTHyeckue 3aHATHA 2
IIpaktuyeckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHbIE 3aKOHbl B XUMHUHU U PACUYETHI 110
YpaBHEHHSIM XUMHYECKUX PEaKIIUiI».
OTHOcHTEIbHBIE aTOMHAs M MOJIEKYJsipHas Macchl. MosnspHast macca. KosindecTBo BerecTsa. 9
MaccoBast fons BeuniecTBa. 3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTb ra30B. PacyeTsl 10 ypaBHEHUSIM XMMHUYECKHX PEaKLUi C UCIIOJIb30BaHUEM MacCOBOM
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaa 2 OK 01
[Tepnoanyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u IMepuonnueckas |[Ipaktuyeckas padora Ne2. «/3yueHne MepUOANIECCKHX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CHCTEMA XUMHYECKUX |CTPOCHUEM aTOMOB).
anementoB  JI. . |Tlepuoandeckas cuctema xumudeckux snementoB J[.M. MenpaeneeBa. CBs3b MEPHOANYECKOTO
MenzeneeBa, ux CBA3b |3akoHa U [IepHOANUECKOM CHCTEMBI XAMUIECKHX 3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUSI
C COBPEMEHHOW |aTOMOB. 3aKOHOMEPHOCTH H3MEHCHHUSI CBOMCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
TeOpuen CTPOCHHUS [TIPOCTHIX M CIOXKHBIX BEHIECTB IO TpymmaM W nepuonam llepuoaudeckoil cucteMbl. 3HaUCHHUE 2
aTOMOB MEPUOINYECKOTO 3aKOHA M CHCTEMbl XMMHYeckuX 3neMeHToB J[.M. MenneneeBa B pa3BUTUHU

HayKHU.

YcTaHOBIEHUE CBA3U MEXKAY CTPOCHHUEM aTOMOB XMMHUYECKUX DHJIEMEHTOB U MEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHHUI B COOTBETCTBUU C ITOJIOKEHHEM
IIepnonnueckoi cucreMsl. Perienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA
XapaKTepu3allii0 XUMHUYECKHX 3JEMEHTOB «Mertauinyeckue / HEeMEeTaJJIMYeCKHe CBOWMCTBa
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBSA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

TGOPGTI/I‘IeCKOG oﬁyqe}me

Crpoenue BeliecTBa. XUMHUECKas CBsI3b. Bl XUMHUYECKOH CBSI3M (KOBaJIEHTHAsI HEOJISIpHAs
U TOJISIpHAs, MOHHASA, METaJUIn4YecKas ). MexaHu3Mbl 00pa30BaHMUs KOBAJICHTHOW XMMHUYECKON
cBsi3u  (OOMEHHBII M  JOHOPHO-akLeNnTopHbI). BomopogHas cBs3b.  BajeHTHOCTS.
DneKTpoOoTpUIATEIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI M aHHOHBI

IlpakTH4yecKkue 3aHATHSA

[TpakTuyeckas padora Ne3. «CTpoeHHe BemeCTBA U MPUPOIa XUMUIECKOM CBS3H.
JlemoHCcTpanus Mofenell KPUCTAIUTMUYECKUX PELIEeTOK: HMOHHOM (XJIOpHUI HaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJIAPHOU (YIJICKUCIIBIA ra3, HOJ), METALINYCCKON (HATPHi, MarHHIA,
Menb). Pemenne npakTuyeckux 3aaHuii Ha COCTABIEHUE AJIEKTPOHHO-Tpadudeckux Gopmyi
751eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4,
Knaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

TeopeaneCKoe oﬁyqe}me

N

Knaccudpukanus HeopraHmdeckux BemiecTB. HoMeHkiaTypa HEOpraHMYECKHX BEIIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BemecTBa MOJEKYISIpPHOTO M HEMOJIEKYJISPHOTO
CTpoeHHUsl. ATperatHble cocTosiHUS BenlecTBa. Kpucraminyeckue u amopdHble BenecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJuIn4ecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAUIMYECKON PEIIETKU

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne4. «HomeHk1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCKUX 3aJjaHUi TO KJIacCU(UKAIMH, HOMEHKJIAType M XHUMHYECKUM
(dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3JIMUYHBbIX KJIACCOB (YrapHbIM ra3, YIJEeKHUCIbIA ras,
aMMHaK, raleHasl U3BeCTb, HETallleHasl U3BECTh, IUTHEBAS COJA U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHapoanoit (MFOITAK) wnu TpuBHanbHOW HOMEHKIIATYpe U COCTaBJIEHHUE (OPMYIIBI
XMMHUYECKHX BEIECTB, OINpeNeeHne NMPUHAIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHMSIM, HACHTHU(PHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHaJIN3 XUMUYECKOH nH(pOopMaluu,
MOJIy4aeMoil M3 pPa3HbIX MCTOYHUKOB (CPEICTB MaccoBO uHGopmauuu, cetb VHTepHEeT u

JpyrHe)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Teopernueckoe o0yueHue

Xumuueckass peakius. Knaccudukanus XUMHUECKHMX pPEaKUMHd B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHUH. 3aKOHBI COXPAHEHHMS MAacChl BELIECTBA, COXPAHECHMs U IPEBpAILCHUS
SHEPrUM IPU XUMHUYECKUX peakuusix. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH (YPABHEHHUS
OKHUCJICHUA-BOCCTAHOBJICHMSI,  CTENEHb  OKUCIICHHs, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU B IIPUPOJE, IPOU3BOACTBEHHBIX IIpOLECCaX H
)KU3HEIeSITEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBeECHE

Conep:xaHue y4eOHOro MaTepuaJia

Teopernyeckoe o0yueHue

CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEATHPYIOIINX
BEILIECTB, KOHLUEHTPALMU PEArupyrollux BEUIECTB, TEMIIEPATypbl U ILJIOLIAAN PEAKIUOHHOU
moBepxHOCTU. TertoBbie 3PPEKTH XUMUIECKUX PEAKIIHI: 9K30- U SHIOTCPMUICCKUE PEAKIIHH.
OOpatumble peakiuu. XuMudeckoe paBHoBecue. {DaKkTOpbl, BIMSIONIME HA COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHIICHTpAlLlMS PEAareHTOB WM MPOJIYKTOB PEAKIMHU, HaBJICHHE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckass pabora NeS5. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTb XHMHUYECKOU
peakuum.

Pemenune npakTUKO-OPUEHTHUPOBAHHBIX 33JaHMM Ha aHanu3 (AKTOpOB, BIMSAIOMIUX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOHN peaKkMK. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW peakLuu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs IEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa Mapraiia W KaTtajasel. PernieHue mIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXKAEHUS HANPABICHUS CMEIICHHUS PaBHOBECHS
XMMHUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIONIMX HA CMEIIEHNEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02

Tema 1.7.

PacTtBOpHI, Teopust
BJIEKTPOJIUTHYECKON
JACCOLMAlU U HOHHBIN
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe o0yueHune

PactBopbl. Buabl pacTBOpOB MO COJEp)KaHUIO PAaCTBOPEHHOrO BellecTBa. PacTBOpUMOCTD.
IlonsaTe o nucnepcHbIX cucreMax. VMcTuHHBIE M KOTOMIHBIE pacTBOpbl. MaccoBas 1o
BellecTna B pactBope. [lonatue o BogopoaHoM nokasarene (pH) pactBopa. DnekTpoauTiudeckas
aucconuanusi. CUiIbHbIE U CI1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO oOMeHa

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 07
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JIaGoparophas pabota Nel «[IpuroroBieHue pacTBOpOB».

[Ipurorosnenue pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEW PACTBOPEHHOI'O BEILECTBA, IIPOBEACHUE
peakiuuii HMOHHOrO OOMEHa, OINpe/eleHue Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAIBHOI'O HMHIUKATOpa (Kucias, HEUTpajbHas, LIENOYHAs). 3aJaHUsl Ha COCTaBJICHHE
MOHHBIX peakuuil. Pemenue mpakTHKO-OpMEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUM Ha pacTBOPSI,
UCTOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOMN JAEATEIbHOCTH YEJIOBEKa

KonTpoabnas pabora
1

CrpoeHue BeliecTBa U XMMUUYECKHE peakluu (1o paszaeny 1)

Pasznea 2. Heopranuueckasi xummsi

10

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

Merauibl. [lonoxxkenue wetawioB B [lepHoanyecKkod CHCTEME XHUMHYECKHX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue ¢Gu3nvecKkue
cBoiictBa MeTtayyioB. CIIaBbl METAJJIOB. DJEKTPOXMMHYECKUN PsJl HAMpPsHKEHUH METasuIoB.
XHWMHYECKUE CBOMCTBA BAKHCHUIIINX METAIUIOB (HATPHM, KaJIHMi, KalnbI[Ui, MAarHUHA, aTIOMHHHH,
LIUHK, XpOM, XeJie30, MeIb) MU HX coenuHeHuid. OOmme crnocoObl MOJYYSHHS METaJUIOoB.
IIpumeHeHne MeTaIoB B ObITY M TEXHUKE

Hemeramnsl. [Tonoxxenne HemeTaninoB B [lepruoandeckoit cucteMe XMMHYECKUX 31eMeHToB J[. M.
MenzaeneeBa M OCOOCHHOCTH CTpOEHHUS aromMoB. @Du3MYecKHe CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTalIoB (Ha MpUMeEpe KUCIopoaa, cepbl, pochopa u yriaepoaa). XumMuueckue
CBOICTBA U MPUMEHEHHE BKHEHUIITUX HEMETAIIJIOB (TaJloTeHOB, Cepbl, a30Ta, pocdopa, yriaepoaa
U KpPEeMHHUS) M WX COEAUHEHUH (OKCHJOB, KHCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJIHBIX
coennHennil). [IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX COE€IMHEHUI

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHU/IOB,
KHCIIOT, coyiel U Ap.). ['eHeTnueckas cBS3b HEOPTaHWYECKUX BEIECTB, IMPHUHAUIEKAIMINX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJAOPOAHBIX
COEJTMHEHMH, BHICIIMX OKCHJIOB Y TUJPOKCUIIOB

IIpakTHYecKHe 3aHATHA

[IpakTuueckas pabora Ne6. «OU3NKO-XUMHUYECKHE CBOWCTBA HEOPIaHUYECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydyacTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PacuéTthl Macchl BemecTBa il 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WIH

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.8
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00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLMHU BEILIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IpuMecH. Perienue npakTuko-
OpUEHTUPOBAHHBIX 3aJaHHIl Ha CBOWCTBA, COCTaB, MOJIyueHHE W O€30MacHOE HCIOJIb30BaHUE
BXHEHUIINX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NESATETLHOCTH YeJIOBEKa

Tema 2.2. Coaep:xkaHue yueOHOro MaTepuaja 2 OK 01
Wnentuduxanus JIaGopaTopHble 3aHATHS 2 OK 02
HCOPraHMICCKUX JIaGoparopnas padota Ne2 «MneHTnukanus HeOPraHNIECKUX BEIIECTBY. OK 04
BCIICCTB Pemienue sxcnepuMeHTaIbHBIX 33134 [0 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, 110

pacro3HaBaHUI0 M TOJYYEHHI0 COEAMHEHHH METaJUIOB M HEMETaJUIOB (B3aUMOJEHCTBUE

TMJIPOKCUA AJIFOMUHMS C PaCTBOPAMH KHUCJIOT U 1ienoueil,). Mnentudukanus HeopraHndeckux 2

BEIIECTB C HCIOJb30BAaHHEM HX (U3NKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakuuii. KauecTBeHHble peakuMu Ha cyiab(paT-, KapOOHAT- M XJOPHUI-AHUOHBI, Ha KAaTHOHBI

METAJIJIOB U KATHOH aMMOHHS
Kontpoasnas pabora N
2 CBoiicTBa HEOPraHUYECKUX BEILIECTB (10 pasneiny 2) 2
Pa3nen 3. TeopeTnueckue 0OCHOBBI OPraHHYeCKOH XUMHH 4
Tema 3.1. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanmus, Teopernueckoe odyuenune 2 K 1.1
CTpOCHHE u|[IpenMer opraHM4ecKOi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE B ITOJYYEHUH HOBBIX IK 1.8
HOMEHKJIaTypa BEIIECTB M MarepuaioB. Teopus CTpoeHus opraHudeckux coenuHeHnii A.M. byrtneposa, eé
OpPTraHUYeCKUX BEIIECTB |OCHOBHBIE MOJ0XKEeHUS. CTpYKTypHBIE (hOpMYJIIbl OpraHUYECKHX BellecTB. ['omonorus, nzomepus.

XuMuyeckas CBsI3b B OpraHM4ECKUX COCTUHEHUSX: KpaTHBIE CBS3H, G- U TM-CBS3H. 2

IIpencraBnenne o kiaccu(UKalUMU OpraHMYECKHX BellecTB. HoMeHKaTypa OpraHHuecKux

COEMHEHNI (cucTeMaTHdecKas) M TpUBMAJIbHBIE Ha3BaHUS BaXXHEHIIMX MpelcTaBUTENEN

KJIACCOB OPraHU4ECKHNX BEUIECTB

IIpakTnyeckue 3aHATHSA 2

[IpakTuueckas padora Ne7. «HomeHknaTypa opraHM4eCKUX BEIIECTBY.

Os3nakomiieHHe C oOpa3llaMM OpraHMYeCKMX BEIIeCTB M MaTepHajaMM Ha HUX OCHOBE,

MOJICIMPOBAaHME  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME W  ONHCaHHE

JI€MOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYEeCKUX BEIIECTB MpPU HArpPEeBaHUU 2

(HHaBHeHI/IC, 06yr JIJUBAHUC H FOpCHI/Ie). CocraBicHHE MOJHBIX U COKpPAIICHHBIX CTPYKTYPHBIX
CbOpMy.H OpTraHU4YC€CKUX BCHICCTB OTACJIBHBIX KJIACCOB, HWCIOJb3Yyd HX HA3BaHUA 11O
CHUCTEMaTHUYECKON H TpI/IBI/IaHLHOfI HOMCHKIJIATypC (3TI/IJ'IeH, AllCTUJICH, TJIMICPUH, (I)CHOJ'I,
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(dbopMaibaerul, yKCyCcHas KHUCJIOTa, MIMIMH). PacueTsl mpocTeimed GopMysIsl OpraHMYecKon
MOJIEKYJIbI, HCXOISl U3 3JIEMEHTHOTO cocTaBa (B %)

Pazpnen 4. Yriesoaopoast 8
Tema 4.1. Conepsxanne y4eGHOro MaTepuasia 6 OK 01
YrieBonopossl M HX| TeopeTHueckoe oGydeHHe 6 OK 02
IIPUPOAHBIC MCTOYHUKM| [TpenenpHbIC YTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUI psii. MeTaH u 3TaH: OK 04

COCTaB, CTPOEHHUE, (U3UYECKUE U XUMHUYECKHE CBOMCTBA (peaklUH 3aMelleHHs U TOpEeHus), 2 lIK 1.1

I10JIyYE€HUE U IPUMEHEHHE. NK 1.8

HempenenbHbie yriaeBomopob! (alKeHbl, aIKaJANCHBI, aJIKHHBI).

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psjl. DTUJIEH U MPONMIIEH: COCTaB, CTPOEHHUE,

¢bu3nyeckre 1 XUMHUUECKUE CBOICTBA (peakluy r’uApUPOBaHUs, TaJOr€HUPOBAHMsI, THIpaTaLiH,

OKHCJICHUS U TIOJMMEPU3ALINN) TIOTyYEHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u metunOyraauen-1,3, XuMU4eCKoe CTPOEHUE, CBOMCTBA (peakuus

NOJMMEpPHU3aliK), TMPUMEHEHUE (U1 CHHTE3a MPHUPOIAHOTO M CHHTETUYECKOTO KaydyKa Hu 2

pPE3HHBI).

AJNKUHBI: €COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHUH psl. ALIETUIIEH: COCTaB,

XMMHUYECKOE CTpOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBa (peakuuu TUIpUPOBAHMUS,

rajJoreHUpPOBaHMsl, THIPATallMd TOPCHHs), TMOJyYeHHWE ¢  TNpUMEHeHHe  (MCTOYHHK

BBICOKOTEMITEPATYPHOTO TJIAMEHH ISl CBAPKU M PE3KU METAILIOB)

ApomMaTtryeckue yriieBoJ0pobl (apeHbl). beH301 U TOIyol: cocTaB, CTpOCHUE, GDU3NUECKUE U

XMMUYECKHE CBOMCTBA (PEaKIMU raJIoreHUPOBaHUS U HUTPOBAHUs), TOJyYEeHUE U IPUMEHEHHE.

TokcruHOCTh apeHOB (BIUsiHUE OCH30J1a Ha OPraHU3M YelioBeKa). ['eHeTH4ecKas: CBS3b MEKIY

YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[Ipupoanble NCTOYHUKHU YIIIeBOAOPO0B. [IpuponHblii ra3 u nonyrHele HedTsAHBIE Ta3bl. HedTh 2

u e€ npoucxoxiaeHue. CrocoObl nepepabOTKM He(TH: HEeperoHka, KpEeKUHI (TepMHUUECKHUH,

KataauTuueckuit), nuponu3. [lpoxykTel mnepepa®oTku HepTH, HMX NPUMEHEHHE B

IIPOMBIIITIEHHOCTH

u B 6bITy. KaMeHHBIH yrosb ¥ MPOAYKTHI €ro nepepaboTKH
Tema 4.2. Coaepxanue yueOHOro MaTepuaJa 2 OK 02
Dusuko-xumuueckue |JlaGoparopHbie 3aHATHSI 2 OK 04

CBOMCTBA
YTJIEBOJAOPOAOB

JlaboparopHast pabota Ne3 «CBoMCTBa YTIIIEBOIOPOIOBY.
TpuBuanpHas U MexayHapoAHAs HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyueHUs
yriaeBo1opoioB. llonyueHue 3TuiaeHa W W3YYEHHE €ro CBOMCTB. MoOJenupoBaHHE MOJIEKYT U
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XMMHUYECKHX MPEBPAICHUN YIIICBOAOPOIOB (Ha MpUMepe TaHa, ITUIICHA, alleTHICHA U 1Ip.) U
raJIOreHOMPOU3BOIHBIX

Pasznea 5. Kucaoponocoaepxamme oprannyecKkue coeInHeHus 14
Tema 5.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
Crouptel. ®enon Teopernueckoe o0yueHue 2 OK 07

[IpenenbHbIC OHOATOMHBIE CIIUPTHI (METAHOJ M ATAHOI): CTPOCHUE, (PU3NYECKHUE U XUMUYCCKHE

CBOIMCTBA (peaklMy C aKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOJOPOIaMH, FOPEHUE), IPUMEHEHHUE.

BonoponHbie cBA3M MeX1y MOJIEKYJaMu CHUPTOB. PU3MOJIOrMUYECKOe JecTBUE MeTaHoja U

3TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoOroaroMHble CIIUPTHI (ITUIICHIIIUKONbD U TJMIEPHH): CTPOCHUE, (PU3NYECKHE U XUMUYCCKHE 2

CBOMCTBAa (B3aMMOJEIHCTBUE CO IIEJOYHBIMU MeETaJJIJaMHM, KauyeCTBEHHas peakuus Ha

MHOTI'0aTOMHBIE CHUPTHI). PU3NOIOrMUecKoe JeicTBUe Ha OopraHu3M uyenoBeka. [IpumeHenue

[JIMLEPUHA U ATUJICHTJIUKOJISL.

@enon. CtpoeHue MOJIEKYJbl, (U3NYECKUe U XUMHUYECKHe cBOMcTBa (eHona. TOKCHYHOCTH

denHona, ero puznonornyeckoe neiicTBre Ha Opranu3M 4yenoseka. [Ipumenenne gpenona
Tema 5.2. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01
Anbaeruapl. TeopeTnueckoe odyuenune 2 OK 02
KapOoHOBBIE KMCIIOTBL. | AJibJIeruibl ¥ KETOHBI ((OpMabIeru)], aleTalbIeru, aleToH): CTPOeHHe, (PU3MYECKUe | OK 04
Cnoxnbie 5pupst XUMHUYECKHE CBOMICTBa (peakIMH OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEAKIINH),

IIOJIyYE€HUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpENETbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHAasi KHCIIOTHI):

cTpoeHue, (¢uU3MYecKue M XHMHYECKHe CcBoiicTBa (oOuiue CBOWCTBA KHCJIOT, pEaKLus 5

stepudukanuu), moaydyeHue U mnpuMmeHeHue. CrTeapuHOBas W OJEMHOBas KHCIOTHI Kak

MIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. MbliIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX

MOIOIIEE ACHCTBUE.

CrnoxHble 2pUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'HAPOIN3 CIOXKHBIX 3GUPOB. KUpBHI.

I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posis )KUPOB
Tema 5.3. Coaepxanue yueOHOro MaTepuaJa 2 OK 01
YrieBomsl Teopernyeckoe odyueHue 2 OK 02

VYrieBoabl: cocTaB, KiacCH(UKAIUSA YIJI€BOAOB (MOHO-, M- M MoJucaxapuisl). ['mroko3a — OK 04

MPOCTEHIINI MOHOCaxXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYEeCKHe M XHUMHUYECKHe 5

CBOWCTBa TIOKO3bI (B3ammojeicTBue ¢ ruapokcugom menu (II), okucneHnme amMMHAYHBIM
pactBopoM okcuga cepedpa (I), BoccranoBieHue, OposkeHHE TITFOKO3BI), HAXO0XKJICHHE B IPUPOJIE,
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MPUMEHEHHE TJIIOKO3bI, OMOJIOTMYECKAas pPOJIb B JKU3HEJACATCILHOCTH OpPraHM3Ma dYeloBeKa.
dorocunTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — NpeJCTaBUTE]b JIUCAXaAPHUJIOB, THIPOJIHM3 Caxapo3bl, HAXOXKJICHUE B MPHUPOJAC U
MIPUMCHCHHE.

[Tonucaxapuapl: KpaxMaa U IEJUII0J03a KaK MPHPOJHbIC mojauMepbl. CTpoeHHE KpaxMmaya |
[[EJUTIONIO3bI, (PU3UYECKUE M XUMUYECKHE CBOMCTBA Kpaxmaiia (THIpOJIn3, KAaueCTBEHHAS PEeaKIIHs
C MOJIOM)

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COIePIKALIUX
OpraHNUYeCKUX
COeIMHEHUN

Conep:xaHue y4eOHOIro MaTepuaJia

I

IIpakTnyeckue 3aHsATHS

o

[Ipaktnueckass pabora Ne§. «HoMmeHkiaTypa KHCIOPOAOCOJEPKALUIMX OPraHUYECKUX
COCTUHEHUI Y.

TpuBuanpHas U MeXAyHapoAHass HOMEHKIIaTypa, XMMUYECKHUE CBOMCTBA, CIIOCOOBI MOTyYEHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, ANbAETUIO0B U KETOHOB. COCTaBlIEeHHE CXEM
peakuuii (B TOM 4YHUCJIE€ IO MPEAJOKEHHBIM LENOYKaM IPEBpAIICHMI), XapaKTepU3YIOLUX
XMMUYECKHE CBOWCTBA KUCIOPOJIOCOAEPIKAIINX OPraHUYECKUX COSAMHEHUM

[Ipaktuyeckas padora Ne9. «Xumuyeckne u (U3NUIECKHE CBOMCTBA KHCIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COECTUHEHUSY.

[IpoBenenue, HAOMIOACHWE M ONHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAueCTBCHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCcieHHe sTaHonma okcuaom Mmemu (I1)),
MHOT0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuiepuHa ¢ ruapokcuaom meau (1)), ambaernaon
(okuceHHEe aMMHa4YHBIM pacTBopoM okcuma cepedpa(l) u ruapokcumom wmemm  (I1),
B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yYEHHE CBOWCTB pacTBOPA YKCYCHOW KHUCIIOTBI

OK 01
OK 02
OK 04

Pa3nes 6. AzoTcoaepskaiue OpraHi4ecKue CoeJuHEeHH

o

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEL.
benku

ConepxaHue y4eGHOro MaTepuaJjia

o

TeopeaneCKoe oﬁyqeﬂue

N

AMHHBI: METUJIAMUH — MPOCTEUIINNA MPEACTABUTENb aMUHOB: COCTaB, XMMHUYECKOE CTPOCHHUE,
(bu3YecKre U XUMUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE.

AMUHOKHCTIOTHI Kak amM(oTepHble OpraHHMYecKue coeAuHEeHUs. DU3NUecKne U XUMHUYECKHE
CBOMCTBa aMHHOKHCJIOT (Ha TpHUMepe TIUIMHA). buonornyeckoe 3HAYEHHE aMUHOKHUCIIOT.
Ilenrtuabl.

benku xak mpupoaHsie moauMepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, NEHATYPAllHs, KAUECTBEHHBIC PEAKIINH Ha OCIKH

IIpakTnyeckue 3aHATHSA

OK 01
OK 02
OK 04
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[IpakTrueckas padota Nel0. «CBoicTBa a30TOCOICPIKAMNUX OPTAaHUIECKUX COCTUHECHUI.
dusznueckue M XUMHUYECKHE CBOICTBA aMUHOB (pEaKIMU C KHUCIOTaMU W TOPEHHs) H

aMMHOKHUCIIOT (Ha npuMmepe ruuuHa). HaOnronenue n onucanue 1€MOHCTPALMOHHBIX OIBITOB: 2

JIeHaTypanus OEIKOB MPU HarPEBAaHHUH, IIBETHHIC PEAKIINU OEIIKOB
Pa3nen 7. BoicokomoJieKyIsipHbIe COeTHHEHHSI 2
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
[TnacTmacchsl. IIpakTHyeckue 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CunTre3, aHanM3 W KIACCU(PHUKAIMS BBICOKOMOJICKYISPHBIX OK 04

COEIMHEHUI» IIK 1.1

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYIISIDHBIX COEAMHEHHI: MOHOMEp, TIOJHMED, IIK 1.8

CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpPU3ALUH, CPEIHss MOJIeKyJsapHass Macca. OCHOBHBIE

METO/BI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3aLUs M TOJTUKOHICHCAIIHSI. 2

O3nakomiieHHe ¢ oOpa3laMd HNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB:

IUTACTMACCHI (MOJIMATUIICH, TIOJIUIIPOITMIICH, TIOJTMBUHIWIXJIOPU], MTOJUCTHPON); HATypalbHBIA U

CHUHTETHYECKUE Kaydyku (OyTaJMeHOBBIH, XJOPOIPEHOBBIH U HW3ONPEHOBBINH); BOJIOKHA

(HaTypasibHBIE (XJIOTOK, IIEPCTh, HIEJIK), MCKYCCTBCHHBIC (AleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHUe (KaIlPOH M JIaBCaH)
KonTposbnasi pa6ora .
3 CtpyKTypa 1 CBOICTBA OPraHUYECKUX BelecTB (1o pasjaenam 3-7) 2
IIpodeccnonaibHO OPEHTHPOBAHHOE COJePKaHUE (COAepKAHUe TPUKJIIATHOTO MOLYJIs) 6
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEJbHOCTH YeJI0BEeKA 4 OK 01
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJia 4 OK 02
XHUMUYECKUe Teopernueckoe o0yuenmne . OK 04
TEXHOJIOTUH [IpaBuia 5K0JIOTMYECKH 11€J1ecO00pa3HOro MOBEJCHUS B OBITY M TPYIOBOM JEATETHLHOCTH B OK 07
B MOBCEJIHEBHOM | [Ie/IsIX COXPAaHEHUSI CBOETO 3/I0POBbSI M OKPYKAMOMICH MPUPOTHOM Cpelpl, OMacHOCTh IIK 1.1
¥ TPO(ECCHOHANLHOMN | BO3ACHCTBIS Ha JKMBBIE OPraHW3Mbl OPraHUYECKMX BEIIECTB  OTIAEIBHBIX  KJIACCOB IIK 1.8

ACATCIIBHOCTH YCJIIOBCKA

(YyrineBoaopobl, CHHUPTHL, (EHOJIBI, XJIOPOPraHMYECKHE IPOU3BOJHBIEC, AlbIETHIBI U Jp.),
[I0Ka3aTesb MPEAEIIbHO JOMYCTUMONW KOHLEHTPALUU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B oOecriedeHMH SKOJIOTMYECKOM, SHEPreTHYecKONM M IMULIEBOW Oe30MacHOCTH,
pa3BUTUM MEIMLMHBI, CO3JaHMM HOBBIX MaTepuaJoB (B  3aBUCUMOCTH OT BHJA
npodeccnoHanbHOM 1eATeIbHOCTH ), HOBBIX HICTOYHUKOB YHEPIHH (a1bTEpPHATUBHBIE HCTOUHUKH
sHeprun). IloHATHE O HaAyYHBIX METOJaX IO3HAHUS BEUIECTB M XHMHYECKUX pPEaKIUi.
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[IpencraBienuss 060 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYYEHHs BaKHEUIIUX
BEILECTB (Ha MpUMepax MPOU3BOJICTBA aMMUAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMusT W 300pOBbE UEIOBEKAa: MpaBuja OE30MaCHOTO KCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MIOBCEIHEBHON YKH3HU

IIpakTnyeckue 3aHsATHS

[Ipaktuyeckas pabdora Nel2. «lIpuMeHeHHE XWMHYECKUX BEIIECTB U TEXHOJOTUH C Y4ETOM
Oyayiuel npodeccuoHanbHOMN NesTETbHOCTH.

Pemenue keiic-3a1ay 1o TeMaM: IHIIEBBIE IMPOAYKThl, OCHOBBI PALMOHAIBHOIO IUTaHMS,
BOKHEHIINE CTPOUTENBbHBIE W  KOHCTPYKLHMOHHBIE MAaTEpHajbl, CEIbCKOXO3AHCTBEHHOE
IIPOU3BOJCTBO, KPACKH, CTEKJIO, K€paMHKa, MAaTepUajbl I JJIEKTPOHHUKH, HAHOMAaTEPHAJIbI,
TEKCTWJIbHBIE BOJIOKHA, MCTOYHHMKM DSHEPruM, OPraHUYECKHUE W MHUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE U KOCMETUYECKUE MTpenapaThl, ObITOBAs XUMUS, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3ynbTaTOB pEIICHUS Keiic-3amady B (GopMe MHUHHU-TOKIAAa
(tormyckaeTcs UCNOJIb30BaHUe rpa)uuecKUX U NPE3eHTAllMOHHBIX MaTepHaJIoB)

IMpome:kyTouHasi aTTecTanusi no qucuunaune (nuddepeHrpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIM3ALIMN IHPOI'PAMMUbI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeGoBanusi K MHHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeUaIbHbIC TOMEIICHU: YUYEOHbIN KaOMHET XUMHUH W/WIH yueOHOU
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne yuyeOHOro kKaOmHera (HArJIsiAHbIE MOCOOMS): HAaOOPHI
IAPOCTEPKHEBBIX MOJENIE MOJIEKYJ, MOJEIU KPUCTAJUIMYECKUX PEHIETOK,
KOJUICKIIUU TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUJIEKIIUSI TOPHBIX MOPOJI U MUHEPAJIOB, Tabinuia MeneneeBa, yaeOHbie (PUIIbMBI,
udpoBbIe 00Pa30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrsa oOO0y4YeHHMsi: KOMIIBIOTED C  YCTPOWCTBaMu
BOCIIPOU3BEJEHUS 3BYyKa, IMPUHTEP, MYJITUMEAUA-TIPOCKTOP C DSKPAHOM,
MYJIbTUMEIUNHASA T0CKA, YKA3Ka-IIPE3CHTEP Il NPE3CHTALINM.

3.2. UupopMmaniuoHHOEe 00ecneyeHre peau3auu NporpaMmmMbl

Ilepeyenb pexoMeHayeMbIX Yy4YeOHbIX H3AaHuMi, VHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI:

OcCHOBHbBIE HCTOYHUKH:

Pymzutuc, I'. E. Xumus: 6a30BbIif ypOBEHbB : YU€OHUK /i1 00pa30BaTEIbHBIX
OpraHu3aldi,  pealu3yllMX  o0pa3oBaTelIbHbIE  MPOTPAMMBI  CPEIHETO
npodeccuonansaoro oopazosanus / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 2-e usm.
— Mocksaa : [IpocBemnienue, 2025. — 336 ¢. — ISBN 978-5-09-124954-5. — Tekct
: DJIGKTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit odbpazoareabHoi cpeab CI1O
PROFob6pazoanue : [caiit]. — URL: https://profspo.ru/books/149034 (mara
obpamenus: 03.10.2025).

JlonotHUTEIbHbIE UCTOYHUKH:

2.HeuaeB A.B. Xumus [DnexkTpoHHbI pecypc]: yueoHoe mocodue mist CITO/

Hewaes A.B.— OnektpoH. TekcTtoBble nanHble.— CaparoB, EkatepunOypr:
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[TpodobpazoBanue, Ypansckuii ¢eaepanbubiii yHuepcuteT, 2019.— 110 c.—
Pesxxum noctyna: http://www.iprbookshop.ru/87903.html.

3. Heican6aesa I'.P. O6mas xumusi : yaeoHoe mocooue / Heican6aepa I'.P.. —
Anmatel, Mocksa : EDP Hub (Mnumu Xa6), Ait [1Tu Ap Menna, 2026. — 73 ¢. —
ISBN  978-5-4497-4749-5. — Tekcr : onektponHeii // I{udpooit
oOpazoBarensHbli  pecypc  IPR SMART [caiiT. —  URL:
https://www.iprbookshop.ru/154262 .html (mara oOpamenus: 17.09.2025). —
Pexum moctyna: st aBTOPU3HP. MOJIb30BaTeNeH

HNuTepHeT-pecypcenl:

www. pvg. mk. ru (omummuana «Ilokopu BopoObeBbI TOph»).

www. hemi. wallst. ru (O6pa3oBaTenbHbBIN CAalT AJISI IKOJBHUKOB « XUMHUSI»).

www.alhimikov.net (OGpa3zoBaTeabHbIN CAaUT JJIs IIKOJIBHUKOB).

www. chem. msu. su (DJIeKTpoHHass OMOJIMOTEKA IO XUMHH). WWW.enauki.ru

(MHTEepHEeT-u3/1aHue Jyisl yuuTene « EcTecTBeHHbIE HAyKny).

www. lseptember. ru (MmeToauueckast razera «llepBoe ceHTsIOps»).

www. hvsh. ru (xkypHast «XuMus B Koje» ). www.hij.ru (kypHain « XuMus u
KU3ZHBY).

www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XUMHKH M XUMUSD»).
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4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA
KoHTponb ¥ omeHka  pe3ylbTaroB  OOYYEHHS  OCYILECTBIISETCS

IPENoAaBaTesieM B IIPOLIECCE MPOBENCHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX
paboT, TECTHPOBAHMSI, a TaKXKE BBINOJIHEHUS OOYYaIOUIMMUCS WHAMBHIYaJbHBIX
3aJjaHuil, TPOEKTOB, HCCleAoBaHUN. Pe3ynbTaTel 00y4YeHMs OINPEAENSIOT, YTO
oOyJaroluecs: OJDKHBI 3HaTh, MOHUMATh M JEMOHCTPHPOBATh IO 3aBEPILICHUU
U3YYEHUS JUCLUIUINHBIL.

Oobmasi/mpodeccnoHabHasA Tun oueHoYHbIX
Pa3znen/Tema .
KOMIIeTEeHIHUA MeponpusiTHi
OK 01. Beibupats criocoObI penieHus Tema 1.1-1.7
3as1a4 nmpodeccHoHAIBHOM nesrenpHocTH | Tema 2.1, 2.2
MPUMEHHUTEIHLHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1 TectupoBanue
OK 02. Ucnonib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Y CTHBIH ompoc
CpelICTBa MOUCKa, aHAIIU3a U 1.6,1.7 Pemenue pacu€THbix 3a1a4
HWHTEpIpeTauy HHHOPMAIIIH, 1 Tema 2.1,2.2 Hab6nronenue 3a xomnom
MH(GOPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2 BBITIOJTHEHUS IPAKTUKO-
BBITIOTHEHUS 3324 MpodeCcCHOHATBHOM Tema 5.2-5.4 OpUEHTUPOBAHHBIX 3aJJaHHI
NeSITeIbHOCTH Tema 6.1 [IpencraBnenue
Tema 7.1 pE3yabTAaTOB
Tema 8.1 IIPAKTUYECKUX U
OK 04. Tema 1.7 71a00paTOpHBIX paboT
9(1)(1)CKTI/IBHO B3aUMOJIEUCTBOBATDH U Tema 2.1,2.2 HpOBeI[eHI/Ie XHUMHUYECKOT 0
paboTaTh B KOJNIEKTHBE U KOMAH e Tema 4.1, 4.2 DKCIEPUMEHTa
Tema 5.2-5.4 Brinosinenue
Tema 6.1 KOHTPOJIBHBIX
Tema 7.1 pabor 1o
Tema 8.1 paszaenam JUCLUUTUIMHBI
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 OreHka caMoOCTOSITEIBHO
OKpY>Karolleu cpebl, Tema 5.1 BBITIOJIHEHHBIX 3aIaHUHI
pecypcocOepekeHnIo, MPUMEHTh 3HaHust | Tema 8.1 3amuTa peneHus Kenc-
00 M3MEHEHUH KIMMAaTa, IPUHIUIIBI 3aja4 (c yuyeToM Oymymieit
OepexIIMBOr0 MPOU3BOCTBA, 3P (HEKTUBHO npodeccuoHanbHOM
JICIICTBOBATh B YPE3BBIYANHBIX CHTYAIIHIX JIeATETLHOCTH)
IIK 1.1 FOpuandeckn kBamupuImpoBaTh Tema 2.1 Brimmonnenue 3aganuii
(akThI, COOBITHS B 0OCTOSTENHCTBA. Tema 3.1 MIPOMEKYTOUHOM
[IpuHMMaTh penieHus U CoBepIIaTh Tema 4.1 aTTecTaluu
FOPUANYECKHUE TEUCTBUS B TOYHOM Tema 7.1
COOTBETCTBHUU C 3aKOHOM. Tema 8.1
IIK 1.8. OcyiiecTBasiTh TEXHUKO- Tema 2.1
KPUMHMHAIACTHYECKOE U CIIENATIbHOE Tema 3.1
TEXHUUYECKOE 00eCIIeueHUE ONePaTUBHO- Tema 4.1
CITYyKEOHOU NIeATeITLHOCTH. Tema 7.1
Tema 8.1
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