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ceimmeTos cperero 2acka (Tpnkas Ne 1034 or 31.08.2021 r.). ¢ yuéronm Crparerun pasaimy
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM TPOT' PAMMBI

OBIIEOBPA3OBATEJIbHOI'O YYEBHOI'O IIPEIMETA
BYIL.04 XUMUA

1.1. Mecto yuyeOHOro mpeaMera B CTPYKType OCHOBHOH mpogecCHOHAILHON
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meoOpa3oBatenbHblii  yueOHbI npeamer «bBYIL.04 Xumus» sBisercs o00s3aTeIbHON
4yacThio 00I11e00pa3oBaTeIbHOTO IHMKIa oOpa3oBaTenbHoil mporpammbl CIIO B coorBeTcTBUM C
OI'OC CIIO no cneunansuoctu 26.02.03 CynoBoxaeHue.

1.2. llesan u nu1aHupyemMble pe3yibTAaThl OCBOCHHA YU4eOHOI0 npeaMera:
1.2.1. Heau u 3aga4m y4eOHOro nmpeamera

Copep:xanue mporpammsl oOrieoOpasoBareiabHoro yuebnoro mpeamera «bYIL.04 Xumusy
HaIpaBJEHO Ha JOCTIKEHUE PE3yJbTATOB €€ M3yueHUs] B COOTBETCTBUU C TpeOoBaHusmu PI'OC
COO c yuerom mpodeccuonansuoit HanpasieHHoctd OI'OC CIIO wu Ha gocTikeHue Leneil u
3a/1a4:

- (dopmupoBaHue Yy O0OyYarOIMXCA NPEICTABICHUS O XHUMHYECKOHW COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHON KapTHUHBI MHpa KaK OCHOBBI MPUHATUS PpEUIEHUH B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHMIX, OTBETCTBEHHOTO MOBEJCHUS B IIPUPOJHON Cpee.

3anauu:

- copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMHYECKUX TMPOIECCOB U
ABJICHUM B OKpYKalOLIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS COCTaBIATH (POPMYJIBI HEOPTaHMYECKMX U OPTraHMYECKHX BEIIECTB,
YPaBHEHMsI XMMUYECKMX pPEaKIMUH, OOBSACHATh MX CMBICH, HMHTEPIPETUPOBATh PE3YJIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

- chopMHUpOBaTh HABBIKM MPOBEJCHMUS MPOCTEHIIMX XHMHUYECKUX 3SKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEM;

- pa3BUTh YMEHHUS MCIOJIb30BaTh HMH(OPMALMIO XMMHUYECKOIO XapakTepa M3 pa3IudHbIX
VCTOYHUKOB;

- chopmupoBaTh YMEHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOEH NEATEIbHOCTH U XMMHYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

- copmMHupoBaTh NOHUMaHUE 3HAYMMOCTHU JOCTHKEHUH XUMUYECKOW HAyKU M TEXHOJIOTUHN IS
pa3BUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cdep.

1.2.2. IInanupyemblie pe3yabTaTbl O0CBOeHHMSI 001Ie00pa30BaTEJbHOr0 Y4eOHOI0 mNpeaMera B
coorBercTBMU ¢ PI'OC CIIO u Ha ochoBe PI'OC COO
Oco0oe 3HaueHue y4eOHbII mpeamer umeeT npu popmupoBanuu u pazsutuu OK u [1K.



Koa
HAHMEHOBaHMHE
popMupyembIx
KOMIIeTeHIU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs
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MpeamerHbie

OK 01. Beibupars

CIIOCOOBI
3a1a4

peleHus

po(hecCHOHATTLHOM

JACATCIIbHOCTH
IMPUMCHUTCIIBHO
pa3IndIHbIM
KOHTCKCTaM

K

B wactu Tpyn0BOro BOCIUTaHMUS:

- TOTOBHOCTh K TPYZIY, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTh K aKTUBHOH JIEATEIHLHOCTH TEXHOJIOTHUECKON
u coLMaIbHON HaIpPaBIEHHOCTH, CIIOCOOHOCTh
WHUIAMPOBATh,  IUIAHHUPOBATH M CAMOCTOSITENILHO
BBITIOJHATH TaKYIO JeSTEIbHOCTD;

- HWHTEpeC K pa3nuuHbIM cdepam MpodhecCHOHATEHON
JESITEIbHOCTH.

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OpPMYIUpPOBaTh U aKTyaJIM3UpPOBATh
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK WJIM OCHOBAHUS
JUISL CpaBHEHUSI, Ki1accuuKauu U 00001eHHS;

- ONpeAeNATh eI AeITeIbHOCTH, 3aaBaTh MapaMeTpsl U
KPUTEPHUH UX JOCTIKEHHS,

- BBUBJIATH 3aKOHOMEPHOCTH U
paccMaTpUBaEMBIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE pE3yJNbTATOB IIENISIM, OIEHUBATH PHCKH
MOCJEICTBUM JesITeIbHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIIICHHE TPH PEIICHUH
KU3HEHHBIX TPo0JIeM;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBHUSA:

- BJAJeTh HaBBIKAMH Y4eOHO-HMCCIEIOBATENbCKON U
NPOCKTHON  NESATETBbHOCTH, HAaBBIKAMH  pa3pelIcHUs

y9eOHBIMU

INpoOTUBOpPCUUA B

- BIAJIETh CUCTEMON XMMHYECKHMX 3HAHUI, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue TMOHATUSA (XUMUYECKUN D3JIEMEHT, aToM,
ANEKTPOHHAS 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, UOH, MoOJIEKY1a, BaJICHTHOCTb,
INEKTPOOTPHULATEIBHOCTD, CTEHNEHb OKHUCICHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YIiIepOaHbIN
CKeJleT, (YHKUMOHANbHAs TIpylna, pajukal, H30MepHs,
U30MEPbI, TOMOJOTHYECKHI psAJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/- W a30TCOJEprKalllue COEAMHEHUs, OHOJIOTHYECKU
aKTUBHbBIE BellecTBa (YIJIE€BOAbBI, JKHUpbI, O€IKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAJUIMYECKAsi PEIIeTKa, TUIIbl XHMHUYECKUX
peaxkuuin (OKMCIIUTENIBHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
SHJOTEPMUUYECKHE, PpEaKIHMH HMOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKHUCIUTENb, BOCCTAHOBHUTENb,  CKOpPOCTb
XUMHYECKON pEaKIUU, XMMHUYECKOE PAaBHOBECHUE), TEOPHH H
3aKOHBI  (TE€OpUS. XHMMHUYECKOTO CTPOEHHUS OpraHuYecKuX
BemiectB  A.M.byrnepoBa, TEOpHS  DJIEKTPOJIUTUYECKOU
quccounanuu, nepuoauyecknil 3axkon .M. Menneneesa, 3akoH
COXPAaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMUHU, (AKTOJOTUYECKUE CBEJECHUS O CBOMCTBAaX, COCTaBe,
MOJy4YeHUH M 0€30MaCHOM  HCIOJb30BaHUM  Ba)KHEHIINX
HEOPraHWMYECKUX U OpPraHWYEeCKUX BEUIECTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMETb BBISBIATH XapaKTepHblEe MPHU3HAKK M B3aUMOCBS3b
U3Y4YEHHBIX INOHSTHH, NMPUMEHATh COOTBETCTBYIOLIUE IMOHSITHS
P ONUCAaHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX U




npo0Jem;

- BBISIBJISITH IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU nu
AKTYAJIM3UPOBATH 3aaavy, BbIIBUI'aThb  THIIOTEC3Yy €€
pE€UICHUsA, HaXOAWTh AaprymMeHThl I O0Ka3aTeCibCTBa

CBOMX YTBEpXKACHMH, 3aJaBaThb MapaMeTpbl M KpUTEpUU
peleHus;

- AHaJIM3UpOBATh IMOJNYYCHHBLIC B XOJC PCHICHUA 3aJadu
pe3yJIbTaThl, KPUTUYECKH OLIEHHBATH HX JOCTOBEPHOCT,
IMPOrHO3NpPOBATh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb IE€PEHOCUTb 3HAaHUA B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obacTu KUBHECACATCIIBHOCTH,

- YMETb MHTETPUPOBAaTh 3HAHUSA M3 PA3HBIX NPEIMETHBIX
o0OJacTei;

- BBIJBUIAaTb HOBBIE MWJEHW, INpe/laraTb OPUTHHAJIbHbBIE
moAXoJbl U pCUHICHUA,

- CHOCOOHOCTh MX HCHOJb30BAHUS B IO3HABATEIBHOW MU
COLIMAJIBHON ITPAKTHUKE

OpraHHu4YCCKUX BCIICCTB W HUX HpeBpameHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMUYECKHX 3HAaHUH C  TOHATUSAMH U
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MIPCAMCETOB,

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUECKUX COCTUHCHUI
MEXKIYHAPOAHOTO COK03a TEOPETUUECKON U NMPUKIATIHON XUMHH
¥ TpPUBUAIBHBIC HAa3BaHUs BAXXHEWIINX BEHICCTB (ITHJICH,
alleTWJIeH, THuIepuH, (eHon, ¢GopManpaerua, yKCycHas
KUCJIOTa, TJIMIWH, yrapHbId ra3, YIJIEKUCIBIH Ta3, aMMHUaK,
ramecHas HM3BECTb, HCramcHasd HU3BCECTb, IIMThEBAasA COAa U

JIPYTUX), COCTaB/IATH bopMyIbI HEOPraHWYECKUuX |
OpFaHI/I‘ICCKI/IX BCIICCTB, ypaBHeHI/IFI XUMHNYCCKUX peaKHI/If/'I,
OOBSCHATH  MX  CMBICHT,  IOATBEPKJATh  XapaKTEpPHBIC
XUMHUYCCKUC CBOfICTBa BCIICCTB COOTBCTCTByIOHII/IMI/I
SKCHEpPUMEHTAMU M 3alUCSIMU  YPaBHEHHM  XUMHUYECKUX
pEaKLHnii;

- yMeTb YCTAHABJIMBATh  IPUHAJICKHOCTb  HM3YUYECHHBIX

HEOPraHWYECKUX M OPraHWYECKUX BELIECTB K ONPEACICHHBIM
KJIaccaM U IrpymiaM COeIMHEHUN, XapaKTEPU30BaTh UX COCTaB U
BaOXKHEHIIIME CBOMCTBA; ONMPEAENATh BUIbl XUMUYECKUX CBS3EH
(koBasieHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOJHAsS), THUIIBI

KPUCTAJIUTMYECKUX  PEIIETOK  BEIIECTB;  KJIacCU(PUIIUPOBATH
XMMHYECKHE PEaKLNH;
- chopMupoBaTh MIPEJCTaBICHUS: 0 XAMHYECKON

COCTAaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIH
XUMHUHM B TI03HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHUU
MBILIUIEHUS! M KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl pellieHus] MPAKTHUECKUX 3a]a4
U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOMH cpefe;

- yMeThb NPOBOJUTH pPACUYEThl MO XUMHUYECKUM (opMyaaMm U
YPaBHEHUSAM XHMHUYECKHX peakUuid C  HCIOJIb30BAHUEM
(Gu3NYeCKUX  BENUYMH, XapaKTEepU3YIOIIMX  BElIeCTBa C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpPMaJbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh




CUCTCMHBIC XWUMHWYCCKUC 3HAHUA I HNPHUHATHA pemeHMﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTYyalUsAX, CBJA3aHHBIX C BEIICCTBAMU
" UX IMPUMCHCHHUEM

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpeAcTBa  IOMCKA,
aHaim3a u
UHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALIMOHHEIE
TEXHOJIOTHH JUIS
BBITTOJIHEHUS 33724
npodeccuoHanbHOM
JeSITeTbHOCTH

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
- ¢cOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOILECTBEHHOM

IIPAaKTUKH,  OCHOBAaHHOIO  HA  Juajore  KyJubTyp,
CHOCOOCTBYIOLIETO  OCO3HAaHMIO  CBOErO0  MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpILICHCTBOBAHHME  S3BIKOBOM U  YUTATECIBCKON

KYJbTYPbl KaK CPEJICTBA B3aUMOACHCTBUS MEXIY JIFOAbMHU
Y [I03HAHUs MUPA;

- OCO3HAaHME LEHHOCTM  HAy4YHOM  JACATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENIBCKYIO JACATENbHOCTh MHAWBUIAYAIBHO U B
rpymme.

OBnagenue YHUBEpCAIbHBIMHU y4eOHBIMU

MIO3HABATEJIbHBIMU ACHCTBUSIMMU:
B) paboTa ¢ uHpopmauei:

- BJaJAC€Tb HaBblIKaMH IIOJIY4YCHUA I/IH(I)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATL  IIOUCK, aAHAJIN3, CUCTCMATHU3allUI0 U

MHTEPIIPETAlNI0 UH(OPMALUK Pa3IMYHBIX BUJOB U (OpM
IIPEICTABIICHNUS;

- CO3/1aBaTh TEKCTHl B DPa3IMYHBIX (popmarax ¢ yderom
Ha3zHaueHUs MHPOPMAIIUK U 1IeJIeBON ayTUTOPUHU, BEIOUpast
ONTUMAJIBHYIO (POPMY IIpeCTaBICHHS U BU3yaIH3alUy;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMAIHH,
€€ COOTBETCTBUE IIPAaBOBBIM M MOPAIBHO-ITUYECKUM

HOpMaM;
- WCNONb30BaThb  CpeAcTBa  HMHQMOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI B peleHnn

KOHUTUBHBIX, KOMMYHUKATUBHBIX W OpTraHU3allMOHHBIX

- YMETh IUIAHUPOBATh U BBIIOJIHATH XUMUUYECKUN HIKCIEPUMEHT
(mpeBpallleHUsT OpraHMYECKUX BEIIECTB MPU HarpeBaHUW,
MOJy4YeHUE STWJIEHA M U3YYEHHE €ro CBOMICTB, KauyeCTBEHHbIC
peaKkiuu Ha aupJerujbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHatypauus O€NKOB TpU HArpeBaHUU, IIBETHHIC pPEAKIHH
OCJIKOB; TMPOBOAWTH PEAKIIMU HOHHOTO OOMEHA, OIpPEACIAThH
Cpeny BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKlIMU Ha Cyibdar-,
KapOOHAaT- W XJOPUI-aHHOHBI, Ha KAaTUOH aMMOHHS; pEIIaTh
SKCIIEpUMEHTaJbHbIE 3a7ayd 1o TemMaM 'Metamisl" u
"Hemetamibl") B COOTBETCTBMM C IpaBWJIaMU TEXHUKHU
0e30MmacHOCTH MpU 00pallleHNH ¢ BEIIECTBAMU U JTaOOPaTOPHBIM
000pyIOBaHMEM; TMPEIACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alKicH YPaBHEHH COOTBETCTBYIOLIUX

peakuuii u  (QopMynupoBaThb BBIBOJIBI Ha OCHOBE 3TUX
pE3yNbTAaTOB;
- yMeTh  aHAIM3UPOBaTh  XMMHUYECKYI0  HH(pOpmaiuio,

MONTy4aeMyl) U3 Pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UIHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS BEILECTB
U XUMUYECKUX  sIBIIeHHH  (HaOmrofeHue,  HW3MEpEeHue,
SKCIEPUMEHT, MOJECIHPOBAHNUE);

- YMETh NPOBOJUTH PACUETHl MO XUMHYECKUM GopMynam H
YpaBHEHUSIM XMMHUUYECKHX pEaKUHil C  HCIOJb30BaHUEM
(GU3UYECKUX  BEIWYWH, XapaKTEPHU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMAalbHBIC
YCIIOBHsI) Ta30B, KOJWYECTBA BEIIECTBA;  HMCIOJIb30BATh
CHUCTEMHBbIE XMMHUYECKHUE 3HAHUS I NPUHSATHS pPEIICHU B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIECTBAMH
U UX IPUMEHEHUEM




3aa4 ¢ cOOM0ACHNEM TPeOOBaHUN HPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBBIX

u TUYECKUX HOPM, HOpM UHPOPMAITMOHHOK
0€30I1aCHOCTH;
- BIQJCTh HABBIKAMHU pACIO3HABAaHWS W  3alIUTHI

uH(popMalu, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHjie

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CAMOCTOSATEIbHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE  HaBBIKAMU  y4e€OHO-HCCIIEIOBATEIbCKOM,
MIPOEKTHOM M COLMATIbHOM ESTEIbHOCTH;

Osnanenue YHUBEPCAIbHBIMHU KOMMYHUKATHBHBIMHU
NEeNCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U
UHAUBUAYaJIbHON paboThI;

- OpUHUMATh  LEJIW  COBMECTHOM  JESTENIbHOCTH,
OpraHW30BBIBATh M KOOPJAWHUPOBATH JCHCTBUA 1O €€
JOCTH>KEHHIO: COCTaBIIATh IUIaH ACHCTBUMN, pacnpenessiTh
poiM ¢ y4eTOM MHEHUW Y4YaCTHUKOB 0OOCYXKIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUAX
peallbHOTO,  BHUPTYaJdbHOTO ¥ KOMOWMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBECHUE B

pa3IMYHBIX  CHUTYyallUsIX, MPOSIBISATH TBOPYECTBO H
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OsmageHne YHUBEPCAITbHBIMU pEryJISITABHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHHMMATh MOTHUBBI M apryMEHTBl APYTUX JIOAEH Npu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE MpPaBO M IpaBO JPYrHX JIOAEH Ha
OIINOKH,

- YMETh IUIAHUPOBATH U BBINOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHUsT OpraHUYECKHX BEIIECTB IMpPH HarpeBaHHH,
[IOJlyYE€HUE STWJIEHA M U3YYEHUE €r0 CBOMICTB, KauyeCTBEHHbIE
peakuu Ha albJIeruipl, Kpaxmal, YKCYCHYI KHCIIOTY;
JeHaTypanus OCNKOB TpPU HArpeBaHUM, I[BETHBIC PEAKIIMU
O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpeelaTh
Cpeay BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha CylbhaT-,
KapOOHAT- M XJIOpUI-aHHOHBI, Ha KAaTHOH aMMOHWUS; pellaTh
OKCIEPUMEHTAIbHBIE 3a7auyd 1o TemMaMm "Meramisl" U
"Hemeramnsl") B COOTBETCTBUM C TPAaBHJIIAMH  TEXHHUKHU
0€30MMacHOCTH MpHU 00pallleHUH C BEIIECTBAMU U JJAOOPaTOPHBIM
o0opy/noBaHUEM; TPEACTABIATh PE3YNbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alKcH YPaBHEHHH COOTBETCTBYIOLINX
peakiuii u  (OpMyIUpPOBaTH BBIBOJBI HA OCHOBE JTHX
pe3yJIbTaToB




- Ppa3BUBAThb CIIOCOOHOCTh TOHUMATH MHUp C TNIO3UIIHMU
APYyroro 4€jioBEKa

OK 07. | B o6macTi 3K0JIOTHYECKOTO BOCITUTAHUS - chopMHupOBaTH MIPEJICTABIICHUS: 0 XUMHYECKOU
CopeiicTBOBaThH - chopMHUPOBAaHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHL, | COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POIHU
COXPaHEHUIO IIOHUMaHUE BIIUSTHUS COLIMAJIbHO-9KOHOMHMYECKUX | XUMHHM B T[IO3HAHUM SIBJICHUM NpUpOIbl, B (OPMHUPOBAHUU
OKpY’KaroIlen IPOIIECCOB HA COCTOSIHME TMPHPOJHOW W COLMAIBHOM | MBIIICHUS W KYJIbTYPbl JHYHOCTH, €€ (YHKIHOHAIBHON
cpenpl, Cpellbl, OCO3HAHKE II00AIBHOIO XapaKkTepa 3KOJOTHYECKUX | TPAMOTHOCTH, HEOOXOUMOMN JIsl pelIeHHs] MPAKTUYECKUX 3a/1a4
pecypcocOepexenn | mpoliem; U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
10, MPUMEHSATH | - IUIAHUPOBAHME M  OCYLIECTBIEHUE JEUCTBUM B | 30POBbIO U IPUPOJHOMN CPEE;
3HAHUA 00 | OKpyKaromed cpee Ha OCHOBE 3HAaHUS  IIEJIeH | - yMeTh COONIOaTh MpaBWIIa HKOJOTHYECKH IIeNIECO00Pa3HOTO
W3MEHEHUU YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA; NOBEEeHUs B OBITY M TPYAOBOH MAESITENBHOCTH B LEIX
KJIUMaTa, IPUHLMIIBI | - AKTUBHOE HENpPUSITHE JCHCTBUI, NPUHOCALIMX BpEJ | COXPAHEHHUS CBOErO 3J0pPOBbsl M OKPYXKAIOIIEW MpPUPOIHON
OepexIINBOro OKpY’Karolllen cpeae; Cpelbl; YYMTHIBATH ONACHOCTh BO3JCHCTBUA HAa JKHUBBIC
IIPOU3BO/JICTBA, - yMEHHE IIPOrHO3UPOBATh HEeOJIarONpUsTHBIE | OPraHU3Mbl ~ ONPEAENICHHBIX  BELIECTB, IOHMMAas  CMBbICI
3¢ dexTuBHO 3KOJIOTUYECKHE MOCJIE/ICTBHS MpEeANPUHUMAEMBIX | TOKA3aTels NPeAesIbHON JOMYCTUMOM KOHIEHTPAuu
JIEHCTBOBATH B | ACMCTBUH, IPENOTBpALIATh UX;
Ype3BbIYAITHBIX - pacIIMpeHHE OmbITa JESATEIBHOCTH JKOJIOTMYECKON
CUTYaLUAX HAIpPaBJIEHHOCTH;

- OBJAaJIeHHE HaBbIKAMH Yy4eOHO-HCCIIE0BATENbCKOM,

IIPOEKTHOM U COLMAIIBHON JEATEIBHOCTH
[IK 1.4. | - TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIbHOCTU H | - c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKON
OKCIUTyaTUpOBaTh CaMOOIIPEIEIICHHIO; COCTAaBIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIH
CyJIOBBIE B yacTtu Tpy10BOro BocnuTaHus: XUMHHM B TI03HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHUU
JHEPreTUYECKHE - TOTOBHOCTb K TPYyJY, OCO3HAHHE IIEHHOCTH MAacTE€pPCTBA, | MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM
YCTaHOBKH TpYyHOJo0ue; IPaMOTHOCTH, HEOOXOAUMOM AJIsl pelieHus PaKTUUYECKHUX 3a]1au

- TOTOBHOCTb K aKTHBHOM JI€ATEIbHOCTH TEXHOJIOIMYECKON
u coLMaIbHOU HaIpaBJIEHHOCTH, CIOCOOHOCTh
UHUIMUPOBATh,  IUIAHUPOBaTb M CAaMOCTOSITENIEHO
BBITMIOJIHATH TAKYIO JESTEIbHOCTD;

- UHTEepec K pa3IuuHbIM cdepam MnpodeccuoHaTbHON
JeSITeIbHOCTH.

B o0nactu 3K0710ruyeckoro BOCIUTaHUS:

U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIe;

- BIIQJICHUE CHUCTEMOW XHWMHUYECKUX 3HAHHUM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAMOIINE  IMOHATHS  (XUMHUYCCKUI
JJIEMEHT, aTOM, OJJIEKTPOHHas o00oyouka aroma, S-, p-, d-
JJIEKTPOHHBIC OPOMTAIIN aTOMOB, HOH, MOJICKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas




- chopMUPOBAaHHOCTH  JKOJOTHMYECKOW  KYIBTYpHI,
IIOHMMAaHHE BIIUSTHUSA COLIMAJIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMAIBHOU
Cpefibl, OCO3HAaHUE TI100aIbHOrO XapakTepa 3KOJOIrMUECKUX

npo0Jem;
- IUIAHUPOBaHME U  OCYUIECTBIEHHE JEHCTBUM B
OKpY)KallIlleW cpele Ha  OCHOBE  3HAHUA LNl

YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATHUE JEHUCTBUM, IPUHOCAIIMX BpEX
OKpYXarolle cpene;

- YMCHHE IIPOTHO3HPOBATH
9KOJIOTHYECKHE MOCTIEICTBUS
JIEMCTBHM, IPEAOTBPAILATD UX;

- paciidpeHHe OmbITa JESTeNbHOCTH SKOJOTHYECKOH
HAIPABIICHHOCTH;

OBnaneHue YHHUBEpPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

- CaMOCTOSITENTLHO (HOPMYJIUPOBATh W AKTYAIM3UPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCHUTh KOPPEKTHBBHI B JIEATCIBHOCTh, OICHUBATH
COOTBETCTBUE pE3yJIbTAaTOB IENSM, OIIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

HeOIaronpusITHEIE
HpeIIPUHAMAEMBIX

y4eOHBIMU

- BBISBJIIATD MMPUIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIIM3UPOBATH 3aaavy, BBIABHUT'AaTh THUIIOTE3Yy €C
pPE€UICHUA, HaXOAWUTh ApPrymMeHTBI A O0Ka3aTCiIbCTBa

CBOMX YTBEP)KICHMH, 3aJaBaTh HapaMeTpbl M KPUTEPHU
peleHus;

- aHANM3HUPOBATh IOJIYYEHHBIE B XOJE€ PEIICHUs 3aJauu
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh WX JOCTOBEPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMeThb TNEpPEeHOCUTh 3HaHUSA B TIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
cKeJer, (yHKUMOHAIbHAs Tpydmna, paaukan, H30MepHs,
HM30MEphI, TOMOJIOTHYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCTIOPOJI- W a30TCOJEpIKAaIlUe COEAUHEHHUS, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (YrJeBOIBI, JKUPBI, OCIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS, KPUCTAJUIMYECKAsl PELIETKA, TUIBl XUMHUYECKUX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30-U
SHJOTEPMUUYECKHE, pEaKIM HWOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JTUCCOIMAIUs,  OKHUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTh
XUMHYECKON pPEaKIMi, XUMUYECKOE DPaBHOBECHE), TCOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
BemectB  A.M. bByrnepoBa, Teopusi 3IEKTPOJIUTUUYECKOU
auccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXPAaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK
XUMHH, (AKTOJIOTHYECKUE CBEICHUS O CBOMCTBaX, COCTaBe,
MONlyYeHUH U  OE30MaCHOM  HCIIOJIIb30BAHMM — BAKHEHUIINX
HEOPraHUYECKHMX ¥ OpPraHMYeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

- c(hOpMUPOBAHHOCTh YMEHUH BBISBJISTH XapaKTEPHBIC
NPU3HAKK WU B3aUMOCBS3b H3YUYEHHBIX MOHSATHH, MNPUMEHATH
COOTBETCTBYIOIIHE TIOHITHS TIPU OMMMCAHUH CTPOEHUS U CBOWUCTB
HEOPTraHWYECKUX U OPraHMYECKUX BEILIECTB M UX MPEBPAILCHHUI;
BBISIBJIATh B3aMMOCBSI3b XMMUYECKHX 3HAHUH C TOHSTHIMHU M
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- copMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh HAWMEHOBAHMUSI
XUMHUYECKUX COETMHEHUI MEX1yHApOIHOTO cor3a
TEOPETUYECKOU U MPUKIIATHON XUMHUH U TPUBUAIIbHBIE HA3BaHUS
BOKHEHIINX BEWIECTB (ITHIICH, AlleTHIICH, TJIMIEPHH, (EHO,
dbopmanpierua, yKCycHas KHCIIOTa, TJIMIIMH, YTapHBIA ras,
VIIEKHUCIIBIA a3, aMMUaK, TallleHas W3BeCTh, HeramieHas
W3BECTh, TUTHEBAs COJla W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHUYECKHMX U OPraHMYECKUX BEIIECTB, YypPAaBHEHMS




- YMEThb MHTEIPHPOBaTh 3HAHUS M3 Pa3HBIX MPECIMETHBIX
obnacreii;
B) pabota ¢ napopmarmeii:

- BIAIETh HaBBIKAMHU TONy4YeHUs uWHpopManuu U3
WCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYILIECTBJISATh  MOUCK, AaHaJIW3, CHUCTEMAaTU3alMI0 U
WHTEPIIPETANNIO UH()OPMALIUY PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBIICHUSI.

OsgnajgcHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHIUBUTyaJIbHON PabOTHI;

- TpUHUMATh  I[EJId  COBMECTHOM  JCATCIBHOCTH,
OpPraHHW30BBIBATh W KOOPAWHHPOBATH JICHCTBUS IO €€
JIOCTYDKCHHIO: COCTaBIIATh IUIaH JACHCTBUMN, pacmpeneisTh

polli ¢ y4eTOM MHEHHH y4YaCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON paOOTHI.

OsgnageHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHMMATb MOTHUBBI M apryMEHTHl IPYIMX JIIOJAEH IpU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE IPaBO M IpaBO JPYrMX JIOAECH Ha
OLINOKHU

XUMHYECKHX pEaKIUi, OOBACHATh HMX CMBICI; MOITBEPKIATH
XapaKTepHbIE XUMHYECKHE CBOIiCTBa BELICCTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU M 3alHUCSIMHU YpaBHEHUM
XUMHYECKHUX PEaKIIHii;

- BIIaJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO [O3HAHUS
BEIIECTB M XUMHYECKHUX SBJIEHUN (HAOMI0/eHUe, HU3MEpEeHUeE,
SKCIEPUMEHT, MOJICIIMPOBAHNE)

IIK
KoHnTponnpoBaTs
coOII0ICHHE

3.2.

Mep

PEIOCTOPOKHOCTH
BO BpeEMs NOTPY3KH
u BBITPY3KH H

oOparneHus
OIIaCHbIMHU

C
u

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOOIIPE/ICIICHHIO;

B yactu Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TPY/IY, OCO3HAHHE IIEHHOCTH MacCTEepPCTBa,
Tpyaosooue;

- TOTOBHOCTE K aKTUBHOH ACATCIIBHOCTHU TEXHOJIOTHYECKOU
u COITHAITbHOU HaIpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUUPOBATH, IJIaHUPOBATh u CaMOCTOATECIIBHO

- c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKOH
COCTaBJIAIONIECH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIH
XUMHUH B TIO3HAHWUU SIBIEHUN TPHUPONABI, B (HOPMHUPOBAHHUH
MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIIeHHUs TPAKTUYECKHUX 3314
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEJE;

- BJIQJICHUE CHCTEMOM XUMHUYECKHUX

3HaHWM, KOTOpast




BpEAHBIMH TpPy3aMHU
BO BpeMms peiica

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HHTEpec K pa3iuuHbiM cdepam MnpodeccuoHaNIbHON
JIEATEIIbHOCTH.

B ob6nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- chOPMHUPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpHI,
IIOHUMaHUE BIIUSTHUS COLIMAIbBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpelbl, OCO3HAHME III00ATIBHOTO XapaKTepa 3KOJOTHYECKIX

npo0Jem;
- IUIAHUpOBaHME M  OCYIIECTBICHHUE JIEHCTBUM B
OKpYKalIlleW cpele Ha  OCHOBE  3HAHUA  LieJled

YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATHUE JEHUCTBHUM, IPUHOCAIIMX BpEX
OKpY’Karolllen cpeae;

- yMeHUue MIPOTHO3UPOBATH
9KOJIOTHYECKHUE MOCJIEACTBUS
JIEMCTBHM, IPEAOTBPALLATD UX;

- paclIupeHue OmblTa JEATEIbHOCTH HKOJOTHYECKON
HaIpaBJICHHOCTH;

OsnaneHue YHUBEpCATbHBIMHU
MMO3HABATEIILHBIMU JICHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aAKTYaIM3UPOBATh
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh, OLICHUBATh
COOTBETCTBUE pPE3YIbTAaTOB LEISM, OLEHUBATh PHUCKHU
IMOCJICICTBUI NEATCILHOCTH;

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

HeOIaronpusITHHIE
HpeIIPUHAMAEMBIX

y4eOHBIMU

- BBISIBJIATDH IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIM3UPOBATH 3aaavy, BBIABHUT'AaTh THIIOTE3Y cC
pEeUICHUA, HaXOAWUTH AaApPrymMeHTBI I O0Ka3aTCiIbCTBa

CBOMX YTBEP)KICHMH, 3aJaBaTh HapaMeTpbl M KPUTEPHU
peleHus;
- AHANU3HUPOBATh IOJIYYEHHBIE B XOJE€ PELICHHs 3aJauu

BKJIIOYAET:  OCHOBOIOJIATaloIMe  MOHATHS  (XUMHUYECKHUI
JJIEMEHT, aTOM, OJJIeKTpOHHas o0ojouka aroma, S-, p-, d-
JJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, BAJIECHTHOCTD,
JNEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHUCIICHHs, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00bEM, YIIepOIHBIN
CKeseT, (yHKUMOHaNbHAs Tpylna, pagukais, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUI psiJl, TOMOJOIH, YIJIEBOAOPOADI,
KHCJIOPO/A- M a30TCOJAEpIXKAllUe COEIUHEHMs, OMOIOrMYEeCKH
aKTUBHbIE BellecTBa (yIJ€BOIbI, JKUPBI, OEJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIDHBIC
COEIMHEHUS, KPUCTAUINYECKasi PELIETKA, THUIbl XMUMHYECKUX
peakuuin (OKUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, JNEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKUCIUTENb, BOCCTAHOBMUTEIb, CKOPOCTh
XMMHUYECKOM peakluu, XUMHYECKOE DPAaBHOBECHE), TEOPUH H
3aKOHBl  (TEOpUS XUMHYECKOI'O CTPOECHUSI OpPraHMYECKUX
BemiectB  A.M. bByrnepoBa, Teopus IJIEKTPOIMTHUECKON
auccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXPAaHEHHs MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SA3BIK
XUMUHU, (PAKTOJIOTUYECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
NOJYy4eHUH U Oe30MacHOM  MCIIOJB30BAaHMM — Ba)KHEMIIUX
HEOPraHUYECKUX U OpPraHMYecKMX BEIIeCTB B OBITY U
IPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA;

- c(OpMUPOBAHHOCTh yYMEHUU BBIABIATH XapaKTEpHBIE
NPU3HAKH M B3aUMOCBS3b H3YYEHHBIX IOHATUH, NPUMEHSITH
COOTBETCTBYIOIIME MOHSTHSI IPU ONMCAHUU CTPOCHHS U CBOMCTB
HEOpPraHMYECKHUX U OPraHMYECKHUX BELIECTB U UX MPEBPAICHUN;
BBISIBJISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUN C TMOHATHSAMHU U
MIPEICTABICHUSIMU IPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUN HCIOJB30BaTh HAMMEHOBAHUS
XUMHYECKHX COEIMHEHU I MEX1YHApOIHOTO cor3a
TEOPETUYECKON U MPUKIAAHON XUMUHU U TPUBHUAJIbHbIE HA3BAHUS
BOXHEUIIMX BEIIECTB (3TWUJICH, alETHUJIeH, TIIMLEPUH, (EHO,




pE3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb TNEPEHOCHTh 3HAHWS B II03HABATCIBHYIO U
NPaKTHYECKYIO 00IaCTH KU3HEICATEILHOCTH;

- YMEThb UHTEIPHPOBaTh 3HAHUS M3 Pa3HBIX MPECIMETHBIX
obnacreii;

B) pabota ¢ napopmarmeii:

- BIAJETh HaBBIKAMHU TONy4YeHUs uHpopManuu wu3
WCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIILHO
OCYLIECTBJISATh ~ IOMCK, aHajlu3, CUCTEMATU3aLMI0 U
WHTEPIIPETANNIO WH()OPMALIUY PA3IMYHBIX BHIOB U (HOpM
MPEJICTABIICHUS.

OsgnajgeHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHIUBUTyaJIbHON PabOThI;

-  NpUHUMATh  IIeId  COBMECTHOM  JeSTeNbHOCTH,
OpPTaHW30BBIBATE W KOOPAWHHPOBATH JICHCTBUS IO €€
JTOCTHIKEHUIO: COCTABIIATH IUIAH JCHCTBHM, pactpenensTh

poiu ¢ y4eTOM MHEHUW Y4YaCTHUKOB 0OOCYXKIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI.

OsgnageHue YHUBEPCAITbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHMMATh MOTHUBBI M apryMEHTHl JIPYI'MX JIIOJAEH INpU
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- INpU3HaBaTh CBOE IpPaBO M IpaBO JPYrMX JIOAEH Ha
OIINOKHU

(dopmanpaeru, YKCycHash KHCJIOTa, TJHMIMH, YyrapHBIA ras,
YIJEKHUCIIBIA a3, aMMUaK, TallleHas W3BEeCTh, HeEramieHas
U3BECTh, IMUTHhEBAs COJA M JAPYTUX), COCTaBIATH (HOPMYJIBI
HEOPraHWYECKUX U OPraHWYeCKHX BEIECTB, YPaBHEHUS
XUMHAYECKHX PEAKIMH, OOBICHATh MX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU U 3aIIUCSIMU YPaBHECHUU
XUMHUYECKUX PEAKLUM;

- BJIAJCHUE OCHOBHBIMH METOJAMHU HAy4YHOI'O MO3HAHUS

BEIIECTB M XUMHYECKHUX SBJIICHUN (HAOMIO/eHUE, H3MEpEeHUe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);
- c(OpMUPOBAHHOCTh ~ YMEHUH  COONIIOJIATh  MpaBHIIA
9KOJIOTUYECKH I1eJIeco00pa3sHOro TOBEACHUS B OBITY H
TPYJIOBOM JIEATEILHOCTH B LIEJSAX COXPAHEHUsSI CBOETO 370POBbS
U OKPYXKAIOIIEW IPUPOJHOM CpPElIbl; YYHUTHIBATH OIACHOCTH
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPENEJIECHHBIX BEILIECTB,
MOHUMAasi CMBICT  TOKa3areyid MPENesIbHOM  JOIMYyCTHUMOM
KOHILICHTpaluu




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O

MNPEAMETA
2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 78
B T.4.

OcHoBHOE coep:KaHue 71
BT. U..

TEOPETHYECKOE 00yUueHre 42
nabopaTopHBIC 3aHATHS 29
IIpogeccnonanbHO-0OpHMEeHTHPOBAHHOE COJIeP:KAHME 5)
BT. 4..

TeopeTuyeckoe o0ydeHue 5
IMpomeskyTouHnas arrecrauus B ¢popme 1udpPepeHupoBaHHOrO 5

3adgera




2.2. TemaTHYeCKHii JIAH U cOJiep:KaHue Y4eOHOT0 MpeIMeTa

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PeCcCHOHATILHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3/iesioB U TeM JIabopaTOpHbIe 3aHATHS, NPUKJIAJAHON MO1YJ/Ib KOMIIeTeHIIUH
1 2 3 4
Pa3zgen 1. OcHoBHBIC NOHATHS U 3AKOHLI XUMHUU 2
Tema 1.1. OcHoOBHOE coep:KaHue 2 OK 01
OcHoBHbBIE
MOHSITHS K 1. OcHoBHBIE TOHATHS XuMuUHU. BemectBo. AtoMm. Snpo aroma, uzotonsl. Mosekyna. AIoTpomnus. 1
3aKOHLI xumum | 1IPOCTBIE M CIIOXKHBIE BellecTBa. KayecTBEHHBIM M KOJIMYECTBEHHBIH COCTAaB BEIIECTB. XUMUYECKUE
3Hakd U Gopmyiel. OTHOCUTETIBHBIE aTOMHAsI M MOJIEKYJIsIpHast Macchl. KonmuecTBo BemecTsa.
2. OcHoBHble 3akOHBI xuMmuH. CTexuoMmeTpus. 3aKOH COXpaHEHHs MacChl BelecTB. BemectBa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA. 3aKOH
ABorazpo u cineAcTBHs U3 Hero. PacueTHble 3a/1ayi HA HAXOXKJIEHUE OTHOCUTEIIbHON MOJEKYISAPHOM
Macchl, ONpeAeIeHNE MACCOBOM 10JIM XUMUYECKUX 3JIEMEHTOB B CII0’KHOM BELIECTBE.
Paznen 2. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 2.1. OcHoBHOe coJep:kaHue 4 OK 01
Crtpoenne aTtomoB
XHMHYECKHX 1. CoBpemeHHass Monenb CTpoeHMsT aroma. CHMBOJIMYECKMM S3BIK XMUMHMHM. XHMMHUYECKUN DIIEMEHT
3JIeMEHTOB M ATtomHBIE OpOHTaNH, S-, P-, d-371eMeHTH. OCOOCHHOCTH pacIpe/iesieHNs JIEKTPOHOB 110 OpOUTAISIM B
npupona aToMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPHOJOB. DJIEKTPOHHAs KOH(UIypalus aTomMoB. BajeHTHbIe 2
XHMIYeCKO JJIEKTPOHBL. BalleHTHOCTB. DIEKTPOHHAS IPUPOAA XMMUYECKOHN CBA3H. DIEKTPOOTPULIATEIBHOCTD.

SJ'ICKTpOHHaﬂ 000J104Ka. 3HepFeTI/I‘-IeCKI/IC YPOBHHU, ITOAYPOBHH. CTelneHb OKUCIICHUS.




CBA3H

2. CtpoeHue BeliecTBa. XUMHUECKas CBSA3b. BUAbI XMMUYECKON CBs3M (KOBAJCHTHAasl HEMOJApHas U
HOJISIpHAs, MOHHAsA, MeTaiindeckas). VIoHbI: KaTHOHBI M aHMOHBL. BoopoiHas cBs3b.
- HMoHHas xumudeckas cBA3b. MOHHas CBA3b KaK CBA3b MEXJy KaTHOHAMU M aHUOHAMHU 3a CYET
JIEKTPOCTATUYECKOrO NpUTsHKeHUs. Kiaccupukanuss MOHOB: MO COCTaBY, 3HaKy 3apsaa, HAJIUYUIO
rUIpaTHON 000nouky. MoHHBIE KpucTamueckue pemeTkd. CBOMCTBa BEUIECTB ¢ MOHHBIM THUIIOM
KPUCTAJLINYECKON PEILIETKH.
- KoBaneHTHas xumuueckas cBsi3b. MexaHuU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOM XHMHUYECKOW CBSI3U
(0OMEHHBIH M JIOHOPHO-AaKLENTOPHBbIN). JIEKTPOOTpHULATEIbHOCTh. KoBaJleHTHbIE NOJSApHAs U
HENoJIsIpHas CBA3U. KpaTHOCTb KOBaJICHTHOM CBSI3U.
- Meramnnueckas cBsA3b. MeTaumueckas KpUCTAJUIMUECKAsl peUIeTKa U METAJUIMYECKas XUMHUYECKas
CBs3b. DPU3MYECKUE CBOMCTBA META/NIOB. ArperaTHbl€ COCTOSIHMSI BELIECTB U BOAOPOIHASI CBA3b.
Tsepnoe, xuakoe u razoo0pasHoe cocTosiHUA BellecTB. Ilepexon BelecTBa M3 OJHOTO arperaTHOro
COCTOSIHMS B IPYTO€.
- BonoponHas cBs3b.

Tunel KpUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIIIMYECKOM
PELIETKH.
- MounekynsipHble 1 aTOMHBIE KpUCTaJIMueckue pemeTku. CBOiCTBa BELIECTB ¢ MOJIEKYJISPHBIMU U
ATOMHBIMM KPUCTAJUINYECKUMU PELIETKAMHU.

Tema 2.2.
HHepuoguueckui
3aKO0H U
nepuoanyecKas
cucreMa
ssaemenToB ..
MennaeneeBa

OcHoBHOE CoACpPKaAHUEC

1. Tlepuonnueckuit 3akoH u Ilepuoanueckas cucremMa xumuyeckux sneMmeHToB [[.J1. Menneneesa.
O®uznueckuii cmeicn Ilepuogmueckoro 3akoHa J[.MI. MenpaeneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX UMM IMPOCTHIX U CJIOXKHBIX BEHIECTB MO TpynmaM U
nepuojgaM. MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepumommnueckoro 3axona J[.MI. Menneneesa.
[Tporuoszsr .M. MengaeneeBa. CBsi3b mnepuognveckoro 3akoHa U I[lepumomuueckor CcHUCTEMBI
xumuyeckux snemeHToB JI.M. MenzaeneeBa ¢ COBpEeMEHHON TEOpHUE CTPOEHUS aTOMOB. 3Hauy€HUE
MEPUOINYECKOT0 3aKOHA B pa3BUTUHU HayKHU. OTKPBITHE HOBBIX XUMHUUYECKUX DJIIEMEHTOB.

OK 01, OK 02

Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHNYECKUX BeLIECTB

12

Tema 3.1.

OcHoBHOe coaep:xaHue

12

OK 01, OK 02,




Kanaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHe
HEOpraHuYecKuXx
BelllecTB

1. IIpenmer Heoprannveckoit xumun. Knaccudukanus neopranndeckux eniects. [IpocTbie u croxHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUIbI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3anMocBsi3b
HEOPraHMYECKUX BEIIECTB. ArperatHbleé COCTOSHUS BemlecTBa. Kpucrammmueckue u aMopgHbIe
BemlecTBa. Kiaccudukarys Heopranudyeckux coequHeHnii. HomeHkiaTypa HeopraHMuecKuX BEIIECTB.

2. Kucnots! u ux cBoiicTBa. KMCIOTHI Kak 3J€KTPOIUTHI, X KJIACCH(PHUKALNS IO PA3TUYHBIM ITPU3HAKAM.
XUMHUYECKHE CBOMCTBAa KHUCIOT B CBETE€ TEOPUHM 3IIEKTPOIUTHYECKON aucconuanuu. OcoOeHHOCTH
B3aUMO/ICHCTBUS KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIOT ¢ MerayuiaMu. OCHOBHBIE CITOCOOBI
nonydyeHus kucnot. Knaccudukanus HeopraHuyeckux coeauHeHuil. HoMeHknaTypa HeopraHMYecKHX
BELICCTB.

3. OcHoBanus ¥ ux cpoictBa. OCHOBaHHS KakK J3JEKTPOJIUTHI, UX KJIACCU(DUKANMS IO Pa3THYHBIM
npu3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUHU HIIEKTPOJUTHUUYECKOH JMCCOLUALINH.
PazyioxkeHne HEpacTBOPUMBIX B BOjAE OCHOBaHMH. OCHOBHBIE CIOCOOBI ITOJYYCHHUS OCHOBAHUH.
Knaccudukanus HeopraHnueckux coeiuHeHnid. HoMeHkiaTypa HeopraHn4eckux BeIEeCTB.

4. Okcuabl 1 ux cBoiicTBa. Coseodpasyromue U Hecoseoopasyronme okcuabl. OCHOBHBIE, aM()OTEpHBIE
U KUCJIOTHBIE OKCHJBl. 3aBUCHMOCTb XapaKTepa OKCHJIa OT CTEHEHH OKHUCJICHHsI OOpa3yroIIero ero
MeTaia. XUMHYecKue cBoiicTBa okcuzoB. [lomydenue oxcunoB. Knaccudukamuss HeopraHMYecKUX
coeauHeHuil. HomeHknaTypa HeopraHMuecKux BeIlecTB.

JlabopaTopHbie padoThl

JlaGopatopHas pabota Nel. M3yueHne xapakTepHbIX CBOICTB KUCIOT U OKCHJIOB.

JlaGopaTtopHnast pabota Ne2. V3ydeHne xapakTepHbIX CBOWCTB OCHOBAHUM U COJICH.

OK 04

Pa3nen 4. XuMnuyeckue peakuuu

Tema 4.1. Tunsi
XHMHYECKHX
peaxkuuii

OcHoBHOe coaep:xaHue

1. Xumunyeckas peaxuusi. Knaccudukanus XuMUYECKUX peaklUuid B HEOPTaHUYECKOW M OpraHMYecKoil
XUMHH. 3aKOH COXPAaHEHWs MAacChl BEIECTB, 3aKOH COXPAHEHWsS W IPEBPAIICHUS DJHEPrUU IIpH
XUMHUYECKHX peakuusx. Peakuuu coeauHEHUs, pas3joXeHus, 3amelleHus, oOmeHa. CocTaBlieHue
YpaBHEHUW pEaKIHWid COSTUHEHHUS, Pa3JIOKCHHsI, 3aMelieHus, oOMEHa, B T.4. PEAKIUd TOPEHHUS.

OK 01




Karanutnueckue peakiun. OdpatuMblie 1 HEOOpaTUMBbIE PEAKLINU.

2. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ YPaBHEHHS.  Peakiuu  OKHCIIEHUS-BOCCTAHOBJICHHS.
Crenenb okucnenus. OKUCIUTENb U BOCCTaHOBUTENb. COCTAaBJICHUE W YPABHUBAHHE OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMl METOJIOM 3JIeKTpOoHHOro OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy B NOPUPOJE, MPOU3BOACTBEHHBIX IIpolleccaX U KUZHEIEATEIbHOCTH OpPraHU3MOB.
Knaccudukanus XuMHYECKUX pPeaKInu.

Paznen 5. KuneTuueckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMMHYECKUX PeaKIuii

Tema 5.1. OcHoOBHOe coep:xkaHue OK 01, OK 02
CkopocTthb
XUMHAYECKHUX 1. Ckopocth xumuueckux peakuuid. [loHATHE O CKOPOCTH XUMHUYECKUX pPEaKIUid. 3aBUCUMOCTH
peakiuii. CKOPOCTH XUMHUYECKUX PEaKUUid OT pPa3NuyHbIX (aKTOPOB: MPHUPOIBI PEArupyrolIuX BEIIECTB, HX
XUuMHYECKOe KOHLIEHTPALUH, TEMIIEPATYPBI, IIOBEPXHOCTH COIIPUKOCHOBEHMS U UCIIOJIB30BaHUs KaTajau3aropos.
paBHOBecHe OOparumble peaknuu. XUMHUYECKOE paBHOBECHE M €ro CMEIIEHHE TOJA JCHCTBHEM pa3iIHMYHbIX
(1)aKTOpOB, BIIMAKOIIINX HA COCTOAHUC XUMHUYCCKOIO paBHOB€CI/I$I (KOHHGHTpaHI/IH peaFGHTOB NI
MPOAYKTOB pEaKINH, IaBJICHHE, TEeMIepaTypa) A CO3/aHUs ONTHMAIBHBIX YCIOBHI MpPOTEKAHH
xumuueckux npoueccos. [Ipunnun Jle Hlarense. CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(bakTOpoB.
DNEKTPOIIU3.
Pa3gesn 6. Bona. PacTBopbl
TeMma 6.1. OcHoBHOE coep:xaHue OK 01, OK 02,
Bona. PacTBopsbl. OK 07
DIIEKTPOJIUTHYEC 1. Boma. Bonnsie pecypest 3emnu. PactBopel. PacTBopenue. Bona kak pactBoputens. PactBopumMocTh

Kasl Juccoumanms

BEILIECTB. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, >KUJIKOCTEH M TBEPABIX BEIIECTB OT pa3IMYHBIX
(hakTOpOB.

2. PactBopenue kak (pu3uKo-xuMH4eckuil npouecc. PactBoprl. CiocoObl MpUTOTOBIEHUS PACTBOPOB.
PactBopumMocTs. MaccoBast 1011 BelecTBa B pacTBope. CMbICH MOKa3aTels NMPEAeIbHO AONYyCTUMOMN




KOHIOCHTpallMKd W C€ro MCIOJb30BAaHUC B OLCHKC 9KOJIOTHYEeCKOU Oc3omacHocTH. IloHsaTHe o
AUCIICPCHBIX CUCTEMAX. WUctunnsie un KOJUIOMIHBIC PACTBOPLI.

3. IIpaBuia 3KOJOTHYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENSIX
COXpaHEHHUs CBOETO 3/I0POBbsI U OKPYXKAIOIIEH MPUPOTHON Cpeibl; OMACHOCTh BO3JICUCTBUS HA KUBBIE
OpraHHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.

4. Dnextponutuyeckas auccoumanus. Teopus snexTponurTuyeckod aucconuanuu. Cpena BOIHBIX
pacTBOpOB BEILECTB: KHcias, HeWTpanbHasd, wienodHas. Mosbl. Peakuum wnoHHOro obOMeHa.
DNEeKTPOINUTHI, HENIEKTPOIUThI. Peakumu nonnoro oomena. CocraBieHHe peakluii HOHHOTO OOMeHa
IIyTEM COCTABJIEHUS MX IOJIHBIX U COKPALICHHBIX MOHHBIX ypaBHEHHMH. 3aJaHMs Ha COCTaBJICHHE
MOHHBIX peakiuii. CTerneHp 3MeKTpOIuTHYecKoi aucconuanuu. CUIbHBIE M ClIa0ble 3JIEKTPOJIHTHI.
OCHOBHBIE IIOJIOKEHHSI TEOPUH DJIEKTPOIUTUYECKON aucconnanuu. KnuciaoTel, OCHOBaHHS U CONM Kak
UIEKTPOIIUTBHI.

Pazgen 7. Merajiasl

n Hemeraaanl

Tema 7.1.

OcHoBHOE CoaepKaHue

DdPuzuko-
XHMHUYECKHe
CBOMCTBA
METAaJLJIOB U
HeMeTAJLJI0OB

I. Meramel. [lonoxenune meramuioB B [lepuonnueckoi cucreme XUMUYECKHX dnemeHToB JI.M.
MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTalioB. O6mue pusndeckue
cBoiictBa MmeTawioB. CruiaBpl METAUIOB. ODJIEKTPOXUMHUUYECKUN PpsJi  HANPSHKCHUH  METalIoB.
XUMUYECKHEe CBOMCTBA BAKHEHIIMX METAJIOB (HATPHA, Kalui, KaJdblMii, MAarHUHA, aJIOMUHUH, IUHK,
XpOM, JKeJIe30, Mellb) U X coeanHeHuil. O01me crnocoObl MoayueHus MeTauioB. [ eHeTnyeckas CBs3b
HEOPraHUYECKUX BEIIECTB, MPUHAAIEKAIIMNX K pa3IMYHbIM KJlaccaM.

[Ipumenenne MeTayioB B OBITY U TEXHUKE. 3HAUCHHE METAJUIOB M HEMETAJIOB B MPUPOJE U
KU3ZHEJEATCIbHOCTH YyeJloBeKa u OpraHU3MOB. Merannorepmusi. [Mupomerannyprus,
THAPOMETAIUTYPTUS U AMeKTpoMeTauryprusi. CruiaBel 4epHbIe U IBETHBIC KOoppo3us MeTaioB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HUHU.

2. Hemeramuel. Ilonmoxkenue HemetaiioB B [lepumonuueckoil cucteMe xuMuueckux anemeHtoB [I.M.
MenneneeBa 1 0COOGHHOCTH CTpPOEHUS aToMOB. DU3MUYECKHE CBOICTBA HEMETAJUIOB. AJLIOTPOIMHS
HEMETAJUIOB (Ha mpuMepe Kuciopoma, cepsl, Gocdopa u ymiepoma). XUMHUYECKHE CBOWCTBA

OK 01, OK 02




BaXHEHIIINX HEMETAJUIOB (TaJlOTeHOB, CEPHI, a30Ta, ¢ocdopa, yrepoaa U KPeMHHS) U UX COCTUHEHHMA
(OKCHIOB, KHCJOPOACOAEPKAIIMX KHUCIOT, BOIOPOAHBIX COCAUHEHU). Tunuaable CBOMCTBA
nemetaimioB [V— VII rpynn. Krnaccudpukanus W HOMEHKJIATypa COCAMHEHHA HEMETAILIOB.
I'eneTndeckast CBsA3b HEOPraHUYECKUX BEILECTB, MPUHAICIKAIINX K PA3TUIHBIM KJlaccaMm.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
[IpruMmeHeHre BaXXHEHIIINX HEMETAJVIOB U MX COCIMHEHUH.

Pa3nea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE CO/IepsKaHHe 6 OK 01, OK 02,
HUnentuduxauus OK 04
Heopranuveckux | JlaGoparopubie padoThI 6
BelleCTB
JlaboparopHas padota Ne3. MzyueHne ocOOEHHOCTEN XUMUYECKUX PEaKIUH. 2
JIaGoparopHasi pabota Ne4. M3ydeHue KOpPpO3UM METAUIOB W CHOCOOOB 3alllUThl METaNIOB OT
KOPPO3HH. 2
JlaGoparopHass pabGota No5. Pacmo3HaHWe HEOPraHMYECKUX BEIIECTB METOJIOM XHUMHYECKOTO
JKcIepuMeHTa. WIeHTHu(UKalus HEOPraHWYeCKHMX BEIISCTB C HCIOJB30BAHHEM WX (PHU3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX PEAKIIHIA.
Tema 8.2. OCHOBHOE COIep/KAHHE 4 OK 01, OK 02,
HccaenoBanue OK 04
cBoiicTB pactBopoB| JlaGopaTopubie paboTbl 4
JlaboparopHas pabota Ne6. IIpuroroBieHue pacTBopa 3aJaHHONW KOHIEHTpauuu. OnpeneneHue cpeubl
BOJHBIX PacTBOpPOB. PeleHWe pacueTHBIX 3a7ad Ha HAXOXKICHHE MAaCCOBOW JOJIH PACTBOPECHHOTO 2
BEIIECTBA B pacCTBOPE.
JlaGopatopuass pabGora Ne7. IlpuroroBieHue cycrneH3uu kapOoHaTa Kaimblius B Boje. [lomydenwue 5
IMYIBCUH MOTOPHOTO Macia. O3HaAKOMIIEHHE CO CBOMCTBAMH JUCTIEPCHBIX CUCTEM.
Pa3nen 9. CtpoeHne U CBOMCTBA OPraHUYeCKHMX BelleCTB 14




Tema 9.1. OcHoBHOe coepkaHue OK 01
Knaccupuxanus,
CTpOeHHE U 1. Ilpeamer opraHHMYeCKOW XHMMHUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHHE B IOJYYEHHUH HOBBIX
HOMEHKJIATYpa | BELIECTB M MaT€PUaIoB. MeCTO M 3HaYE€HUE OPraHMYECKOM XMMUM B CHCTEME €CTECTBEHHBIX HAYK.
oprauuyeckux | XMMHYECKOE CTPOCHUE KaK MOPSAI0K COCAMHEHH aTOMOB B MOJIEKYJIE COTJIacHO UX Teopus CTpoeHus
BelllecTB opranuyeckux coenunennit A.M. bytiepoBa, ee OCHOBHBIE TOJOKEHHUS.
VYriepoaHblid CKENEeT OPraHM4eCcKO MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
crpoeHusi Mosiekyn. CTpyKTypHblE (OpPMYINIBI OpPraHWYECKHX BEIIECTB. | OMOJOTHS, H30MEpHUS.
XHUMHUYECKas CBA3b B OPraHMYECKUX COCIUHEHUSX - OJIMHApHBbIE U KpaTHbIEe cBs3u. [Ipeacrasienue o
KJIACCU(UKALIUY OPTraHUYECKUX BEILIECTB.
[Tonstue o ¢yHkuuoHanbHOM rpymnme. Pagukan. IlpuHIMnIBl KiaccuPUKAMM OpPraHUYECKUX
coequHeHnil. HomeHknaTypa OpraHM4ecKux COEAMHEHHH (CHUCTeMaTHyecKas) U TpUBHUAJIbHBIC
Ha3BaHUs BAKHEUILIUX NPEICTABUTENIEH KIIACCOB OPraHUYECKHUX BEILIECTB.
2. Knaccudukanusa peakinuii B opraHuueckod xumuu. Peakiuu mnpucoeauHeHus (TUIPUPOBAHMS,
raJIOrT€HUPOBAHUS, TUIPOTraJOr€HUPOBaHuUs, ruapaTanuu). Peakuuu oTiienieHus (JeruJpupoBaHus,
JeTUporaoreHupoBanus, Aeruaparaiun). Peakunu 3amemenus. Peakiun nsomepuzanuu.
Tema 9.2. OcHoBHOE coaep:xaHue OK 01, OK 02,
CaoiicTBa B B OK 04
OpraHMYecKHX 1. ®u3MKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COEAMHEHHH OTAEIbHBIX KJIacCOB (OCOOEHHOCTH
coeHHeHuii KJIacCU(pUKALlMM W HOMEHKJIATypbl BHYTPU KJacca; TOMOJOTMYECKHH psan u odmas dopmyna;

HU30MCpHs; (1)1/1314%01(1/16 CBOﬁCTBa; XUMHUYCCKHUC CBOI‘;ICTBa; CIIOCOOBI HOHy‘IeHI/I}I).

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psii. MeTaH M 3TaH - NpOCTEUIINE NPEACTaBUTEIN
aJIKaHOB: (PM3MYECKHE M XMMHYECKHE CBOMCTBA (peakuMM 3aMelIeHUst U TOpPEeHMsI), HaXOKJIEHHE B
IIPUPOJE, NOJyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psiA. OTWIEH W MpONWIeH - TMpocTeuiine
NPEJCTaBUTENIN  aJKEHOB: (U3MYECKHEe M XUMHUYECKHME CBOMCTBa (peakuuu TUAPUPOBAHHUSA,
raJIor€HUPOBAHMUS, THIpaTallii, OKUCIIEHUS U TIOJMMEPHU3alliN ), TOTYyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u merunOyraauen-1,3: cTpoeHue, BaXHEUIIME XUMUYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUN psA. ALETWIEH - NpoCTeHInnit
MPE/ICTaBUTENb AJKWHOB: COCTaB, CTpOeHHE, (QHU3MYECKMe M XUMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.




Apenbl. benson: cocraB, cTpoeHHe, (HU3MUECKHE M XUMHYECKHE CBOMCTBa (peakiuu
raJoreHNPOBaHMs ¥ HUTPOBAHUS ), OJTyUYCHHE U IPUMEHeHue. Tomyou: cocTaB, CTpoeHHe, pu3ndeckue
U XMMHYECKHE CBOMCTBA (pEaKkiuH TaJOTCHUPOBAHUS M HUTPOBAHUS), MOJTYyYCHHE M IMPHUMEHEHHE.
ToxcuuHOCTH apeHOB. | eHeTHUeCcKas CBA3b MEXK/1y YII€BOIOPOJAMH, IPUHAIICKAIMMHA K Pa3InIHbIM
KJIaccaM.

[IpupomHble NCTOYHUKH yTriIeBo10poAoB. [Ipupoanslii ra3 u nomyTHble HeTIHbIE Ta3sl. HedTs 1 ee
npoucxoxaenue. CrnocoObl  mepepa®oTku  He(TH:  NEPEeroHKa, KPEeKUHT  (TepMHUUYECKHIA,
KaTaJIMTU4ecKuii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro mepepaboTKH.

[IpenenbHbIE OJHOATOMHBIE CHUPTHI. METaHOI U ATaHOI: CTPOEHUE, PU3NYECKUE U XUMHUYECKHE
CBOWCTBA (peaklUMu C aKTUBHBIMU MeETalJlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHME), NpPHUMEHEHHUE.
Bonoponneie cBsi3u MeXIy MojeKyJaMu cnupToB. [leficTBME MeTaHONa M 3TaHOJA Ha OPraHHU3M
4yejJoBeKa. MHOroaTOMHBIE CHUPTHL. OTWUJIEHIVIMKONb U TJIMLEPUH: CTpOeHHE, (U3NYecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBUE CO IEJOYHBIMM MeETaJlJlaMHM, KAauyeCTBEHHas peakuus Ha
MHOIOaTOMHBIe cnuptThbl). [JlelictBue Ha opraHu3Mm desnoBeka. [IpuMeHeHHe TiMLIEpUHA U
STHJICHIJIUKOJIS.

@deHo: CTpOEHUE MOJEKYJbl, (PU3MUECKHEe U XUMHYECKHe CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anpreruapl U KeToHbl. DopMalbleruj, aueTaabAerH]: CTpoeHHe, (U3NYEeCKHe U XUMHUYECKHe
CBOMCTBAa (peakIMM OKHUCIEHUS M BOCCTAHOBJIEHUS, KAYECTBEHHbIE pEaKlWH), TIOIYy4eHHEe U
IIPUMEHEHHUE.

OaHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTEL. MypaBbHHAsI U YKCYCHAsI KUCIOTBI: CTPOEHHE,
¢u3nyeckre U XUMUYECKHe CBOWCTBA (CBOICTBA, o0IIMe AJIs Kacca KUCIIOT, Peakius dTepuuKaIim),
nojiyueHue M npuMmeHeHue. CrTeapuHOBas M OJIEMHOBAs KHUCIOTHI KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEHCTBHE.

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cinoxHbIX 3¢gpupon. Kupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB.

A3zoTcopepkalie COeAMHEHHs (aMMHbBI W aMHUHOKHCIOTHL, Oenku). BbicokoMonekynsipHble
COEMHEHMS (CHHTETUYECKUE U OMOJOTHYEeCKH-aKTUBHBIE). MOHOMED, MONUMEpP, CTPYKTYPHOE 3BEHO.
[TonnMepuszanuss 3TUIEHA KaK OCHOBHOE HAIIPABIEHHE €r0 HCIIOJIb30BaHUA. AMHUHOKHCIOTBHI Kak
amdoTepHble OpraHuyeckue coeAuHeHus. Ousnueckue U XMMHUYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha
npuMepe rauiuHa). buonorndyeckoe 3HaueHNe aMUHOKUCIOT. [lenTust

['eHeTnyeckas cBsI3b MEXJy KjlaccaMu opraHudeckux coenuHeHuil. [lonstue 06 azorcoaepkaiux




COCIMHEHUSIX, OWMOJOTMYECKH AaKTUBHBIX BellecTBax (yrieBojaax, »JKupax, Oenkax W 1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO).

VYrneBoasl: COCTaB, KiacCH(UKAIUS YIIEBOAOB (MOHO-, AM- M MoOJHcaxapuibl). lmoko3a -
MIPOCTEHIINI MOHOCaXapHa: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI, (PU3NUEeCcKre U XUMHUYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcunom meau (II), okuciaenne aMmMuadHbIM pacTBOpoM okcuna cepedpa (1),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKACHUE B MPUPOE, IPUMEHEHHE, OHoornyeckasl posb.
®otocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman M 1emioo3a Kak OPUPOJHBIE MOJUMEDPBI.
CrtpoeHue Kpaxmayia M ILeJUT003bl. PU3NYeCKHe W XUMHYECKHE CBOWMCTBAa KpaxMmana (TUApOJIU3,
KaueCTBEHHAs PEaKLMsl C HOJIOM).

benku kak mpupoaHbIe BEICOKOMOJIEKYISIpHbIE coeuHeHus. [lepBuuHas, BTOpuYHasl U TpeTUYHAs
CTPYKTypa OelKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: TUIPOJIN3, JIEHATypallusl, KaueCTBEHHbIE peaKLuu
Ha OeTKu.

OCHOBHBIE TTOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUN: MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BE€HO, CTEINEHb IOJMMEpU3alMU, CpeAHss MOoJeKyJisgspHas Macca. OCHOBHBIE METObl CHUHTE3a
BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/Iﬁ - IOJIMMEpHU3alua U IMTOJUKOHACHCA .

DKCTepUMEHTAIbHBIE METObl M3YUYECHUS BEIIECTB U UX MPEBpaIlleHUui: 03HaKOMIIEHHE ¢ o0pa3iaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKoB. [lomyueHne CUHTETHYECKOro Kaydyka
Y PE3UHBI.

Tema 9.3. OcHoBHOE coaep:xaHue 4 OK 01, OK 02,
HNnentuduxanus OK 04
OpraHMyYecKHX 1. buoopranuueckue coenuHeHus. [IpumeHenne u Ouosornyeckas poib yrieBoaoB. OKHcIeHHE
BeIecTB, HX YIJEBOJOB — MCTOYHHMK OSHEPruM HKUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMUHOKHUCIOT.
SHAYCHHE 1 [IpeBpamienust GenkoB muuM B opranuzMe. buonormueckue QyHkiun OenkoB. buonornyeckue 2
NpHUMeHeHHe B (GyHKIUY kUpoB. Posb opraHnueckoil XMMUHM B peLIEHUH MPo0JIeM MUILEBOI 0€3011aCHOCTH.
OBITOBOH 1
IPOM3BOACTBENNON | 5 by, OpraHMYECKON XMMHU B pEIICHWU MPOoOJIeM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHUU
ACHTEABHOCTH |\ o MIMHBI, CO31AHMH HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHUKOB YHEPTUH (AJIbTEPHATUBHBIE HCTOUHUKH
Henosera sHepruu). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEILIECTB OTJENIbHBIX KJIACCOB 2
(YyrneBoJoposl, CHUPTHL, (EHONIBI, XJIOPOPraHUYECKUE IMPOU3BOIHBIC, ANBICTHUABI U JIp.), CMBICH
MOKa3aTes MpeAesbHO TOMYCTUMON KOHIIEHTPALUH.
Paznesn 10. JIaGopaTopHbIi NPAKTHKYM N0 HACHTH(PHKANMH OPraHN4YeCKNX BellecTB 15
Tema 10.1. OcHoBHOE coepKaHue 15 OK 01, OK 02,




Hnentudpuxanusa | JlaGopaTopHbie padoThl 15 OK 04
OpPraHu4YecKux
CcoOeTMHeHHii JlaGoparopnass pabora Ne8. V3yueHue XapakTepHbIX CBOMCTB CHUPTOB, (PEHOJOB, ANbJIETHIOB U 4
OTeIbHBIX KapOOHOBBIX KUCJIOT.
KJIACCOB

JlaboparopHast pabota Ne9. 3yueHue xapakTepHBIX CBOHCTB yIIIEBOJIOB. 2
JlaGopaTtopHnas padota Nel0. M3yueHne XxapakTEepHBIX CBOMCTB OCIIKOB. 2
JlaboparopHast pabora Nell. M3ydeHne XxapaKTEpHBIX CBOMCTB ITOJIMMEPOB U BOJIOKOH. 4
Jlaboparopuass pabota Ne 12. Pacno3HaBaHUE OpPraHMYeCKUX COCAMHEHUN METOJIOM XHMHUYECKOTO
IKCIEPUMEHTA (MPUMEHEHHE TOJYYCHHBIX 3HAHUN W HAaBBIKOB XHMHYECKOTO HKCIIEPUMEHTA st 3
KaueCTBEHHOT'O OMPE/IEJICHUS BBIIAHHBIX 00pa3ll0B OPTaHUYECKUX BEILIECTB).

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (MPUKJIIATHOA MOAYJIb)

Pa3znen 11. Xumus B KU3HU U IPOU3BOJCTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 5

Tema 11.1. Xumus | Coaepxanue NpuKJIATHOTO MOTYJIsI 1

U KU3Hb

1. Ponib xumu# B 00€CTICUEHUH YKOJIOTHYECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHHI OK 01, OK 02,
MeIUIUHEL. [IoHATHE O HayYHBIX METOAX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUH. OK 04, OK 07
2. IlpencraBnenuss o0 OOIIMX HAyYHBIX MPHUHIMIAX TMPOMBIIUIEHHOTO TMOJYYEHHUS Ba)KHEUIITHX
BemecTB. YenmoBeK B MHpE BEHIECTB W MAaTEPHAIOB: BAXKHEWUIIIME CTPOUTEITBHBIE MaTepUallbl, 1
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KPacKH, CTEKJIO0, KepaMuKa, MaTepuaibl IS DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.
3. Xumusi U 370pOBbE YEJIOBEKA: MpaBHJIa HCIOJIH30BAHUS JIEKAPCTBEHHBIX TMPEMapaToB, MpaBuia
0€30MMacHOTO HCIIOIH30BAHMSI MPENApaTOB OBITOBOM XUMUHU B TIOBCETHEBHOM JKU3HH.

Tema 11.2. Xumus | Conep:kanue NPHKJIATHOTO MOLYJISI 4




B
MPOU3BOACTBEHHOM
JeSITeIbHOCTH
TeXHHUKA-
Cy10BOIUTEJISI

1. Hoseiimme JOOCTHKEHUS XUMHUYECKOW HAyKM M XUMHUYECKOW TexHosoruu. Poip xumuu B
o0ecreyeHnn SKOJIOTUYECKOM, sHepreTuueckoil Oe3omacHocTH. [lpaBmiia moucka W aHanu3a
XUMHAYECKOH WH(POpPMALMU U3 pa3IMYHBIX HMCTOYHHKOB (Hay4yHas M y4yeOHO-Hay4yHas JUTepaTypa,
cpeAcTBa MaccoBoi MH(pOpMaLuy, ceTb HTepHeT).

2. IMpuHiun paboThl 4eThIpeXTakTHBIX U ABYXTakTHBIX JIBC. Ilonstue m tommmee. CocTaB TOIUIMBA.
Hasnauenme wu cocraB Tra3opacmpeleNieHus CHCTeMbl nu3enedl Ha cymaHe. [IpeoOpa3oBanue
MOTEHLIMAJIBLHON 3HEpruu 3HeproHocurens (torusa) B COVY (auzensx) Ha cyaHe. ['azoo0pasoBanue
MpU CXKUTAaHWW TOIIMBA Ha cyaHe. DHeproHocutens. OBP peakuuu. DnekTpoHHBIE (OPMYIHL.
Ou3nyeckue 1 XMMHUYECKHUE CBOICTBA 3JIEMEHTOB.

OK 01, OK 02,
OK 04, OK 07,
IIK 1.4

3. Tlomstme «rpy3». Kiaccudukamms rpy30oB 10 pa3IuyHbIM TpU3HAKaM. |paHCIOPTHEIE
XapaKTepUCTUKH TIpy30B. ['py3omepeBO3KH, OCYIIECTBISEMbIE MOPCKUM M PEYHBIM TPAHCIIOPTOM.
OcobeHHOCTH TPY30BBIX onepanuii HeTeHaTuBHBIX cynoB. Hedrenamusabie Tpy3sl. HedrenpomyKThl.
Hedts. Xumudeckue cBoiicTBa HePTH.

OK 01, OK 02,
OK 04, OK 07,
[IK 3.2

IIpomeskyTouHasi aTTecTanus - TUQPepeHIIMPOBAHHBIN 3aUeT.

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJIMETA

3.1. na peanu3auuu IporpaMMbl y4eOHOTO IpeaMeTa MpPedyCMOTPEH cleyioliee ydeOHoe
MOMEIIEHUE!

- KabuHeT «DKOJOTMYECKHE OCHOBBI NPUPOOINONb30BaHud. (OO0mmeoOpa3oBaTebHbIC

JTUCIUTLIAHBD.

Kabuner COOTBETCTBYeT TpeboBaHUsIM CaHUTAPHO-3MUIACMUOIOTHYECKUX TPABMI U
HOPMAaTHBOB, OCHAIIEH THUIIOBBIM O0OPYJAOBAaHHWEM, B TOM YHUCIIE CHEIUAIU3UPOBAHHON yueOHOI
MeOenbl0 U CpeACTBaMU OOYYEHHs, HEOOXOMUMBIMH [UIS BBINOJHEHUS TPeOOBaHUN K YPOBHIO
MOJATOTOBKU 00y4YaroIIuXCsl.

B kabunere npenycMOTpeHO ciieayomiee 000pyI0BaHuUE:

- KOMIUIEKT y4eOHOUW MeOenu (CTOJbI, CTYJIbs, I0CKA);

- KOMIUIEKT y4eOHO-HATJISAHBIX MOCOOMIA: TaONUIBL: CTPOEHHE aroMma YIIepoaa; METaH;
OyTaH; MPUPOJAHBIN Ta3 — XUMUYECKOE ChIPbE; DTUJICH; AlETHJICH; MPOJIYKThl CHHTE3a Ha OCHOBE
arieTuiIeHa; OCH30JI; MOJydYeHHE CHHTETUYECKOTO Kaydyka M3 HE(TSIHBIX Ia30B; cxeMa TpyOdaroid
YCTaHOBKM JJIsi TEpPEeroHKW He(TH; OCHOBHOE ChIpbe [UIsl CHUHTE3a IMOJKUMEPOB; MPOMAYKTHI
nepepaboTku HeTH; 00pa3oBaHHE BOJOPOAHBIX CBSI3€H B MOJIEKYJIaX BOJIBI M CIIMPTA; CTPOCHHE
deHona; cnupThl W aNbACTUABI; YCTAaHOBKA MM ModydeHus (eHondopManbIeruHOil CMOJIBI;
NOJTy4YECHUE U MIPUMEHEHHE YKCYCHOW KUCIOTHI, 00pa30BaHHE MaKPOMOJIEKYJIBI Kpaxmaa; MpOayKThI
nepepaboTKU JAPEBECUHBI; TOJYyYEHUE aleTaTHOTO BOJIOKHA; CTPYKTYpa MOJIEKYNbl O€NKa; CTEHIIbI:
[lepuoguueckast cucrema xumuueckux siemeHToB J.M.MenneneeBa; Tabiuna pacTBOPUMOCTH;
XUMHUYECKHE 3HAKH U ATOMHBIE MAaCChl 3JIEMEHTOB; HEKOTOPbIE KJIACChl OPTaHUYECKUX COCTUHEHUIA.

B kabuneTre npeaycMOTpEHBI CIIEAYIOUINE TEXHUIECKHAE CPEICTBA O0YICHUS:

— MEePCOHAILHBIA KOMIBIOTED C JIMIIEH3MOHHBIM IIPOTrPAMMHBIM 00€CIICUeHUEM;

— TEJICBU30D;

— BHJICOMarHuToQoH;

— JIOKallbHas KOMITBIOTEPHAsI CETh.

Jnst peanuzanuu pabouyedt mporpaMmbl y4eOHOTO TIpeMETa MpeaycMOoTpeHa OubInoTeKa u
YHUTaJIbHBIHN 3aJ C BEIXOJIOM B ceTb VIHTepHeT.

3.2. UaopmannoHHOe o0ecniedeHre peajn3anuu NPOrpaMmbl

3.2.1. OcHOBHBIE 3JIEKTPOHHbIE U3TaAHUS

1. Xumus. bazossiit ypoBens. 10 knacc : yueonuk / Epemun B.B., Ky3smenko H.E., Tepenun
B.U., Ipo3noB A.A., Jlynun B.B.; mon pexn. Jlyamna B.B. - 8-e u3n., crepeorunnoe - Mocksa :
NznarensctBo "lIpocBemenune”, 2022. - 208 ¢. - ISBN 978-5-09-099533-7. - TekcT : 371eKTpOHHBIH.

2. Xumus. bazoserit yposenb. 11 kiacce : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. Jlyaun ; mox. pen. B. B. Jlynuna. - 8-e u3a., mepepaboranHoe - MockBa
WznatensctBo "[Ipocsemenue”, 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 2MeKTPOHHBIH.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. lN'abpuensu, O. C. Xumus. ba3oseiit yposens. 10 knacce : yuebnuk / O. C. 'abpuensH. - 5-¢
u3M., nepepadboranHoe - Mocksa : U3narensctBo "[IpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-
099538-2. - TekcT : 2IEKTPOHHBIH.
2. T'abpuensn, O. C. Xumus. bazosslit ypoBens. 11 knacc : yueonuk / O. C. I'abpuenss. - 8-e
u3J., cTepeoTriHoe - Mocksa : M3marensctBo "[IpocBemenue”, 2022. - 224 ¢. - ISBN 978-5-09-
099539-9. - TekcT : INEKTPOHHBIH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHHUAOBIHIEOBPA3ZOBATEJIBHOTI'O YYEBHOI'O IIPEIMETA

KoHTpoJib M OlleHKa PacKpbIBAIOTCS Yepe3 NMPEeaMETHBIC Pe3yiIbTaThl, YCBOCHHBIC 3HAHUS U
npuoOpeTeHHble  O0YyYaloIMMHCS YMEHHUs, HampaBlieHHble Ha (OpMUpOBaHHE OOMMX H
npodeccHOHaIbHBIX KOMIIETCHIINH.

Oobmasi/mpodeccnoHaNbH Pazgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
asi KoMIeTeHIusl

OK 01. Bribupats | P 1, Tema 1.1. Texyiuit KOHTPOIIb B (hopMme:

crocoObl  pemeHus 3amad | P 2, Temsr 2.1, 2.2. — TECTUPOBAHUE;

npodeccnoHaTBEHOM P 3, Tema 3.1. —  YCTHBIH OIIpOC;

JIeSITEIbHOCTH P4, Tema4.1. —  THChMEHHas IPOBEPKa;

IIPUMEHUTEIBHO K| P35, Tema5.1. —  OIIEHKA BBINOJIHEHUS

Pa3IMYHBIM KOHTEKCTaM P 6, Tema 6.1. 11a6OPATOPHBIX PabOT.
P7,Tema7.1. [IpomexyTouHas arTecTanus B
P 8, Tems! 8.1, 8.2. dopwme:

P9, Temr 9.1, 9.2, 9.3.

P 10, Tema 10.1.

P 11, Temsr 11.1(IT-0/c),
11.2 (TT-o/c).

OK 02. Hcnomn3oBats | P2, Tema 2.2.

COBpPEMEHHbBIE cpeacta | P 3, Tema 3.1.

— muddepeHIMpPOBaHHBIN 3a4eT

IIOMCKa, aHaImM3a u|P5, Tema5.1.
UHTEpIIpETalU P 6, Tema 6.1.
uHpopMauu u|P7 Tema7.l.
nH(pOpMaLIOHHbIE P 8, Temni 8.1, 8.2.
TEXHOJIOTHH g | P9, Temsr 9.2, 9.3.
BBIIIOJIHEHUS 3amad | P 10, Tema 10.1.
npodeccuoHaIbHON P 11, Temst 11.1(I1-o0/c),
JEATEILHOCTA 11.2 (TT-o/c).
OK 04. Dddexrusno | P 3, Tema 3.1.
B3aMMO/ICHCTBOBATh u| P8, Temn 8.1, 8.2.
pabGorate B komekTtuBe U | P9, Temsr 9.2, 9.3.
KOMaHie P 10, Tema 10.1.
Temsr 11.1(IT-o/c), 11.2 (II-
o/c).

OK 07. CopeiictBoBath | P 6, Tema 6.1.
coxpaHeHuto okpyxatwomeit | P 11, Temsr 11.1(I1-o/c),

CpeIbl, 11.2 (TT-o/c).
pecypcocOepexreHuIo,

NPUMEHSITh  3HaHUS 00

W3MCHCHHUN KJIIMaTa,

MPUHIMIBL  OEPEKITHUBOTO
MIPOU3BOJICTBA,

3¢ PexTUBHO NEUCTBOBAThH

B Ype3BBIYAITHBIX

CUTYaIUsIX

IIK 1.4. Dkcmnyaruposats | P 11, Tema 11.2 (IT-o/c).
CYZIOBBIC DHEPreTHUCCKUE




YCTaHOBKHU

[IK 3.2. KoHTtponupoBaTh

colOoieHne Mep
HPEIOCTOPOKHOCTH BO
BpeMsI HOTPY3KU u

BBITPY3KH U OOpaIeHus ¢
ONAaCHBIMH W  BPEIAHBIMHU
rpy3aMH BO BpeMs peiica

P 11, Temsr 11.2 (IT-o/c).
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