;{)‘ ( - ’l:"'v
3 |~ -
‘"u,,, e \v"‘,\

®eepaibHOE ATEHTCTBO MOPCKOI0 M PEYHOI0 TPAHCIIOPTA
®egepanbHOe rocyIapcTBeHHOE 0I0/1KeTHOe 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIET0 00Pa30BaAHUA
«locynrapcTBeHHbIl YHHBEPCHTET MOPCKOI0 H Pe4HOro ¢guiora
umenu agmupaja C.0O. Makaposa»

Besomopcko-Onexckuii puana
®I'OY BO «I'YMP® umenu agmupaia C.O. MakapoBa»

PABOYASA ITPOI'PAMMA OBIHIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA

BYIL.04 XUMUA

(o0meoOpa3oBaTesibHAS MOATOTOBKA, TEXHOJOTHYECKUH MPOPUIIb)

MNPOI'PAMMBI HOAI'OTOBKU CIIEHUAJIUCTOB CPEJJHEI'O 3BEHA
110 CNEeHHATBHOCTH
26.02.03 CYJOBOXKJIEHUE
KBaJTM(pUKaLus

TEXHUK-CYAOBOJAUTEJIb

BacunbeB AnekcaHpp MNoamcaxo unbposoi noanucoio:

BacunbeB Anekcangp Buktoposuy

BuktopoBuy [ata: 2025.06.17 09:02:07 +03'00’

r. [leTrpo3aBoack
2025



COI'/TACOBAHA YTBEPXJIEHA
3amecTUTENb AMPEKTOPA N0 YHCOHO-METOAHYCCKOI Hupexrop benoMopeko-Onesxckoro puanana
H BOCIHTATEILHOM paboTe «"'YMP® umenn aqMupana
benomopeko-Onexckoro pumana «'YMPO C.0. Maxkaposa»

uMenn aamupana C.0. Makaposay :
~ ¢ / A.B. Bacuinen

27 0¢. 2025

MM Karopuna

/7 LD il ed 2025

O/10BPEHA
Ha 3aCC/IaHHH METOIHYCCKOrO COBETA
benomopeko-Onexckoro dumana «I'YMP®D
umenn aamupana C.0O. Makaposay

[Ipotokon ot /§ .04 2025 Ne Y

[Ipencenarens J‘fﬁ(’a/ C.A. MapreiHosa

PASPABOTYUK:

Paesckas Dmaga Onu3bapoBHa, npenogasatens benomopcko-Onexckoro gpunmnania.

Pabouas mporpamma oOmeobpa3zoBarenbHoro ydeOHoro mpeamera bYIL04 Xumus
pa3zpaboraHa B coorBeTcTBUU ¢ DenepansbHbIM roCyJapCTBEHHBIM OOpa30BaTENbHBIM CTAHJAPTOM
COO, yrBepxaenHsiM [Ipukazom MunucrepcTBa oOpazoBaHus M Hayku Poccuiickoit deneparun
or 17.05.2012 Ne 413 ¢ um3menenusmu u jgononHeHusmMu (IIpukaz Ne 704 ot 09.10.2024r.),
@denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHEro MpOo(hecCHOHAIBHOTO
0o0pa3oBaHus, YTBEPKACHHBIM MpHUKa3zoM MuHucTepcTBa mpocBemenns: Poccuiickoit denepanun ot
12.12.2024 Ne 872 no cneuuansHocty 26.02.03 CynoBoxxaeHue, IpuMepHON pabodel mporpaMMoit
00111e00pa30BaTeNbHON JUCHUIUIMHBL U1 TPOQEeCCHOHATIBHBIX 00pa30BaTeNbHBIX OpraHU3alUN U
[Tonoxxennem 06 OCHOBHOUM 00pa30BaTeIbLHON MPOTpaMMe — IMPOrpaMMe TMOJATOTOBKH CIEITUATHCTOB
cpelnHero 3BeHa, ¢ yuérom Crpareruu pa3Butusa BocnuTaHus B Poccuiickoil denepanun Ha nepuos
10 2025 rona.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA
BYIIL.04 XUMUA

1.1. Mecto Yy4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHOW mNpodeccHOHATbHOM
o0pa3oBaTeJIbHOM MPOTrPaMMbI

Oo6meoOpa3oBatenbHblii  yueOHbI npeamer «bBYIL.04 Xumus» sBisercs o00s3aTeNbHON
4yacThio 0011e00pa3oBaTeNIbHOTO IHKIa oOpa3oBarenbHoil mporpammbl CIIO B coorBercTBUU C
®I'OC CIIO no cneunansaoctu 26.02.03 CynoBoxacHue.

1.2. llesn ¥ MIaHUPYeMBbIe Pe3yJbTAThl 0CBOEHHS Y4eOHOI0 MpeaMeTa:
1.2.1. e m 3agaum y4eOHOr0 nmpeaMeTa

Conepxanne mporpammbl o0IrieoOpasoBarenbHoro yuebnoro mpeamera «bYIIL.04 Xumusy»
HAIpPAaBIEHO HA JOCTIKEHUE PE3yNbTaTOB €€ M3y4eHHs B cOOTBEeTCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npocdeccuonansuoil HanpasieHHOCTH OI'OC CIIO wu Ha nOCTHXXEHHE LeNed |
3a/ay:

- (QopMupoBaHue y OOydalOIIMXCS TMPEJACTABICHUS O XHUMHYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBl MHpPa KaK OCHOBBI TPUHATUS PEUICHHH B KU3HEHHBIX W
MIPOM3BOJICTBEHHBIX CHTYAIIHSIX, OTBETCTBEHHOTO IMOBEJICHUS B TIPUPOTHON Cpeie.

3anauu:

- chopmupoBaTh TOHMMAaHWE 3aKOHOMEPHOCTCH IPOTEKAHWS XWMHUYCCKUX IPOIECCOB U
SABIIGHUN B OKpYXKalIlel cpene, I[ENOCTHON Hay4yHOW KapTHUHBI MHUpPA, B3aHMMOCBA3M H
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

- pa3BUThb YMEHHUS COCTaBIATH (POPMYIbl HEOPTraHMUECKUX M OpPraHMYECKHX BEIIECTB,
YPaBHCHUS XHMHUYCCKHUX pEaKIud, OOBSICHATh WX CMBICI, WHTEPIPETUPOBATh PE3YIIBTATHI
XUMHYECKHUX IKCIEPUMEHTOB,

- chopMupoBaTH HABBIKM MPOBEIACHHUS NPOCTCHINNX XUMHUYECKUX OSKCIICPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJIOZCHHEM MpaBUIl 0€30MacHOr0 OOpallleHHs C BellecTBaMHU M J1a00paTOPHBIM
000pyI0BaHNEM;

- pa3BUTh yMEHHUs HCIOIb30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa H3 pa3IUYHbBIX
HUCTOYHUKOB;

- chopMHpoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATETHHOCTH M XUMUYECKUX
MPUPOJTHBIX, OBITOBBIX W MTPOU3BOJICTBEHHBIX ITPOIIECCOB,;

- copmupoBaTH MTOHUMaHUE 3HAYUMOCTHU JOCTH)KCHUI XUMHUYECKONH HAyKU M TEXHOJIOTUHN AJs
Pa3BHUTHS COIMAILHOW W TTPOU3BOJICTBEHHOU cep.

1.2.2. IlnaHupyemble pe3yJbTaTbl OCBOEHHUsI 00111€00pa30BaTEJHLHOr0 y4eOHOro mpeaMera B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe ®T'OC COO
Oco0oe 3HaueHue y4eOHbIH npeaMer umeeT npu popmupoBanuu U pazsuruu OK u I1K.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

IInanupyemsie pe3ybTaTbl 00y4eHHS

Oomue

peamernbie

OK 01. Beibupats
CHOCOOBI PelIeHuUs
3aja4
npodecCHOHAIbHON
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yactu TpyZ0BOrO BOCIIUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepcCTBa,
TPYIOTOOHE;

- TOTOBHOCTh K QKTUBHOH JIEATEITLHOCTH TEXHOJIOTHUECKON
u coLMaIbHON HaIpPaBIEHHOCTH, CIIOCOOHOCTh
WHUIMMPOBATh,  IUIAHUPOBATH M CAMOCTOSITENILHO
BBITIOJHATH TaKyIO JESTEIbHOCTD;

- HWHTEpeC K pa3nuuHbIM cdepam MpodhecCHOHATEHON
JESITEIbHOCTH.

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (DOPMYyTUpPOBaTh M aKTyalIU3HpPOBAThH
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK MJIM OCHOBAHUS
JUIsL CpaBHEHUSI, KilaccuuKauu U 00001eHHS;

- OMpeAeNATh eI AeSITeIbHOCTH, 3aaBaTh MapaMeTpsl U
KPUTEPHH WX JOCTIKEHHUS,

- BBUIBJIATH 3aKOHOMEPHOCTU U
paccMaTpUBaEMBIX SIBICHHSIX;

- BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBAThH
COOTBETCTBHE pE3YAbTATOB IIENISIM, OICHUBATH PUCKH
MOCJEICTBHM JeSITeIbHOCTH;

- pa3BHBAaTh KPEaTUBHOE MBIIIICHAE TPH PEIICHUA
KU3HEHHBIX TPOOJIeM;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BIaJeTh HaBBIKAMH Y4eOHO-HMCCIEIOBATENbCKONH U

y49eOHBIMU

MMpoTUBOPECYHA B

- BIAJETh CUCTEMON XMMHUYECKHMX 3HAHUM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIArarolue MOHATUSA (XUMUYECKUI 3JIEMEHT, aTOM,
ANIEKTPOHHAsS 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIC OPOHTAIIH
aTOMOB, UOH, MoJIEKy1a, BaJICHTHOCTb,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHMCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJISIPHBI 00BEM, YTIepoIHBIN
CKeJleT, (YHKUMOHalbHas TIpylma, pajukald, H30MepHus,
MU30MEpPbl, TOMOJIOTUYECKUH PsiZl, TOMOJIOTH, YTIJIIEBOJOPO/IbI,
KHUCJIOPOA- U a30TCOAEpI)KAIlME COECIUHEHHUs, OMOJIOTHYECKH
aKTHBHBIC BeIIeCTBa (YrJI€BOIBI, >KHUPBI, OEIKH), MOHOMED,
IIOJINMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEUHEHUS, KPUCTAJUIMYECKAsI PEIeTKa, TUIBl XUMHUYECKHX
peakuui (OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIHMH HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJINUTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOLMAIus,  OKHUCIUTENb, BOCCTAHOBHUTENIb,  CKOpPOCTbH
XUMHMYECKON pEakluu, XMUMHUYECKOE PaBHOBECHUE), TEOPUH H
3aKOHBI  (TE€OpUsi XHMMHUYECKOTO CTPOEHUS OpPraHUYECKUX
BemiectB  A.M.byrnepoBa, Teopus  INEKTPOIUTHYECKOU
auccounanuu, nepuoaudecknii 3akon .M. Menneneesa, 3akoH
COXpPaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SA3BIK
XUMUHU, (AKTOJOTUYECKUE CBEIEHUS O CBOWMCTBaX, COCTaBe,
MOJy4YeHUH ¢ 0O€30MaCHOM  HCIOJb30BaHUM  Ba)KHEHIINX
HEOPraHMYECKUX U OpPraHWYeCKUX BEIIECTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTH YEJI0OBEKA;

- yYMETb BBISABIATH XapaKTepHblEe MPHU3HAKK M B3aUMOCBS3b
U3Y4YECHHBIX MOHSTHH, NMPUMEHATh COOTBETCTBYIOLINE IMOHSITHS




MPOEKTHOMN
npo0Jem;
- BBIABIATH

JICATCIIBHOCTH,  HaBBIKAMH  Pa3pelICHUS
NPUYMHHO-CJICICTBEHHBIC  CBSI3M U
aKTyaJII/I3I/IpOBaTb 3a,uat1y, BBIABUT'aThb I‘I/IHOTGSy cec
peIlleHUs, HAaXOIUTh AapryMEHThl JIJI JOKa3aTelIbCTBA
CBOMX YTBEpXKACHMH, 3aJaBaThb IapaMeTpbl M KpUTEpUU
peIeHUs;

- aHaJII/I?;I/IpOBaTL HOHy‘-IeHHBIC B XO0I€ peI_HeHI/ISI 3a1a4u
pe3yJIbTaThl, KPUTHYCCKH OIICHUBATh HMX JIOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) N3MCHCHHC B HOBBIX YCJ'IOBI/IFIX;

- yMeTh TMEPEHOCUTh 3HAHHWS B IIO3HABATCIBHYIO U
HpaKTI/I‘ICCKyIO O6HaCTI/I KHU3HEACATCIIbHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
o0OJacTei;

- BbIJIBUI'aThb HOBBIC HJCH, HpCI[JIaFaTI) OpI/IFI/IHaJII)HI)IG
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTh HX HWCIIOIL30BAHUS B II03HABATEILHON H
COILIMAJILHOM MPAKTUKE

NpU ONUCAHUU CTPOCHUS M CBOWCTB HEOPraHWYECKHX U
OpraHHu4YCCKUX BCIICCTB W HUX HpeBpameHHﬁ; BBIABJISAATH
B3aMMOCBSI3b ~ XMMHYECKHMX 3HAHMH C  MOHATHAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMTPCAMCETOB,

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCTUHCHUIN
MEXKIYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIATHON XUMHUU
YW TpPUBHAJbHBIC HA3BaHHUS BAKHEHWIINX BEUIECTB (ITUJICH,
alleTW/IeH, TIHIepuH, GeHon, ¢GopManbpaerua, yKCycHas
KHUCJIOTa, TJIMIWH, yrapHbId ra3, YIJICKHCIBIH Ta3, aMMHUaK,
ramecHas HM3BECTb, HCramcHasad HU3BCECTb, IIMThEBAsA COAa U

IpYTHUX),  COCTaBISATH  (GOPMYyNIbl  HEOPTaHUYECKUX  H
OPraHWYECKUX BEIIECTB, YPABHEHHUS XHUMHYECKUX PpEaKIui,
OOBSACHATH WX  CMBICH,  IOATBEPKJATh  XapaKTEPHBIC
XUMHAYECKHE CBOMCTBa BEILECTB COOTBETCTBYIOIIUMHU
OKCIEPUMEHTAMH M 3alUCSIMHA  yYPAaBHEHHM  XUMHYECKHUX
peaKInii;

- yMeThb YyCTAHABJIMBATh MPUHAUICKHOCTh  HU3YyUYEHHBIX

HCOPraHUYCCKUX MU OPraHUYCCKHX BCIHICCTB K OIIPCACICHHLBIM
Kj1acCaM U rpyimimnam COCJII/IHCHI/II\/JI, XapaKTEPHU30BaThb UX COCTAB U
BayKHEHIIIHE CBOI\/'ICTBa; ONpCACIIAITE BUABI XUMHUYCCKUX CBA3EM
(KOBaJ'IeHTHaﬂ, MOHHasi, MCTaJIJIMYCCKasd, BOI[OpOI[HaSI), THIIBI

KpUCTAJUIMYCCKUX  PCIICTOK  BCHICCTB, KJIaCCI/I(I)I/IHI/IpOBaTB
XUMHYCCKUEC PCAKIINU,;
- C(I)OpMI/IpOBaTB MMPEACTaBJICHUS: 0 XUMHYECKON

COCTABJISIOLICH €CTECTBEHHOHAy4YHOH KapTUHBI MHUpa, PpOJIU
XUMHUU B TIO3HAHUU SBJICHUH MpPUPOJbI, B (HOPMUPOBAHUU
MBIIIJIEHUSI M KYyJIbTYpPhl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM [Tl pelIeH s MPaKTHUECKUX 3a1a4
U OKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHON CpeliE;

- YMeTb NPOBOAMUTH pPACUYETHl MO XUMHUYECKUM (opmyrnam u
YPAaBHEHUSM XMMHMUYECKHX PpEaKIMd C  HCIOJIb30BAaHUEM
(¢u3MuecKux  BEIMYMH, XapaKTEpU3YIOIIUX  BellecTBa C




KOJIMYECTBEHHOMU CTOPOHBI: MACCHI, ob0beMa (HOpMaJ'IBHble
yCJIOBI/ISI) ra3os, KOJIM4YCCTBA BCIICCTBA, HCIIOJIB30BaTh
CUCTCMHBIC XHWMHYCCKUC 3HAHUA I IPHHATHA pCHIeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYallHiAX, CBA3aHHBIX C BCIICCTBAMUA
Hn UX IIPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHalu3a u
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
- ¢OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHON

IPAKTUKK,  OCHOBAaHHOIO  Ha  JAHalore  KYyJbTyp,
CIOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHME A3BIKOBOM M  UYUTATEIbCKON

KYJbTYpbl KaK CPEICTBa B3aUMOACHCTBUS MEXKIY JIFOJbMH
Y [I03HAHUs MUPA;

- OCO3HaHME LEHHOCTM  HAy4YHOM  JACATEIBHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENBCKYIO JACATENbHOCTh MHAWBUIAYAIBHO U B
rpyIIe.

OBnagenue YHUBEpCAIbHBIMHU y4eOHBIMU

MO3HABATEJIbHBIMU ACHCTBUAMMU:
B) paboTa ¢ uHpopmanuei:

- BJaJAC€Tb HaBblIKaMH IIOJIY4YCHUA I/IH(I)OpMaLII/II/I us3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBJIATL  IIOUCK, aHAJIN3, CUCTEMATHU3allUI0 U

MHTEPIIPETalNi0 HH(OPMaLUK Pa3InYHbIX BUJOB U (opM
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCThl B DPA3IMYHBIX (popmarax ¢ ydeTom
Ha3zHaueHUs MHPOPMALIUK U 1IeJIeBON ayTUTOPUHU, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaIH3aliH;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMAIIHH,
€€ COOTBETCTBHE IIPAaBOBBIM U MOPAIBHO-ITUYECKUM
HOpMaw;

- YMETh IUIaHUPOBATH U BBINOJIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpailleHdsT OpraHUYECKUX BEIIECTB NPU HarpeBaHUW,
MOJIyY€HUE STUJICHA M H3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peaKkiuu Ha aIpJerHJbl, Kpaxmall, YKCYCHYIO KHUCIOTY;
JeHatypauus O€NKOB TpU HArpeBaHUU, IIBETHBIC pPEaAKIIHH
OCJIKOB; TMPOBOAWTH PEAKIIMA HOHHOTO OOMEHA, OIpPEACIAThH
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CyJbdaT-,
KapOOHaT- W XJIOpUJ-aHUOHBI, HA KATHMOH aMMOHHS; peliaTh
SKCIIEpUMEHTabHbIE 3a7ayd 1o TemMaMm "Mertamisl"
"Hemertannel") B COOTBETCTBUM C MpaBWIAMHU TEXHHUKHU
0e30MmacHOCTH Mpu 00pallleHUH ¢ BEIIECTBAMU U TaOOPaTOPHBIM
000pyIOBaHUEM; TPEICTABIATH PE3YyIbTaThl XHWMHUYECKOTO
JKCIIepUMEHTa B (opMe 3alKicH YpaBHEHHH COOTBETCTBYIOLINX

peakuuii U  (opMynupoBaThb BBIBOJABI Ha OCHOBE 3THUX
pe3yIbTaToB;
- YMeTh  AQHAJIM3UPOBATh  XMMHMUYECKYyI0  HH(pOpMALHIO,

MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIQJIETh OCHOBHBIMU METOJIAMH HAYYHOT'O MO3HAHUS BEILECTB
U XUMUYECKUX  sIBIIGHUW  (HaONIOfeHWE,  HM3MEpEeHue,
SKCIEPUMEHT, MOJECIUPOBAHNUE);

- YMETh TPOBOJUTH pPACUEThl MO XUMHUYECKUM (QopMynaMm Hu
YpaBHEHUSIM XMMHUYECKHX pEaKUMil C  HCIOJb30BaHUEM
(GU3UYECKUX  BEIMYWH, XapaKTEPHU3YIONIUX  BEMIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, O0beMa (HOpMallbHbIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA;  HCIIOJIH30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS A1 NPUHATHUS PELUICHUN B




- HUCIONB30BaTh  CPeACTBa  MH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B peICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpraHH3al[HOHHBIX
3a1a4 ¢ cOOM0ACHNEM TpeOOBaHUN HPTrOHOMUKH, TEXHUKH
0€30MacCHOCTH, THTHEHBI, PECypcocOepekeH s, MPaBOBBIX

u TUYECKUX HOPM, HOpM UHGOPMAIMOHHOK
0€30I1aCHOCTH;
- BIQJCTh HABBIKAMHU  pACIO3HABAHUS H  3alIUTHI

uH(popMalu, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

KOHKPCTHBIX XMU3HCHHBIX CUTYallUsX, CBA3aHHLIX C BEIICCTBAMU
" UX IMPUMCHCHHUEM

OK 04.

Db dexTuBHO
B3aMMO/ICICTBOBATh
U paboTath B
KOJUICKTUBE U
KOMaH 1e

- TOTOBHOCTb K CAaMOpa3BUTHUIO, CAaMOCTOSITEJIBHOCTH U
CaMOOITPENETIECHHUIO;

-OBJIJICHUE  HaBBIKAMH  Y4eOHO-MCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OsnageHue YHUBEpCaIbHBIMU KOMMYHUKATUBHBIMHU
JICUCTBUSIMU:

0) coOBMECTHAs IEITEIILHOCTD:

- IOHUMATh U HUCMOJIb30BATh MPEUMYIECTBA KOMAaHIHON U
WHAUBUAYAIbHON paboOTHI;

- [pUHUMATh  LEJIA  COBMECTHOM  JIESITEIBHOCTH,
OpPraHu30BbIBaTh W KOOPAMHUPOBATH JEUCTBHUS II0 €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JACMCTBUM, pacnpeneisiTh
poIM C y4eTOM MHEHHMH YYaCTHHKOB OOCYXJaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJAWHUPOBATH U BBIMOIHATH PabOTy B YCIOBHSIX
peajbHOTO,  BUPTYaJbHOTO W KOMOMHUPOBAHHOTO
B3aMMOJICUCTBUSI;

- OCYIIECTBIIATh MO3UTUBHOE CTPATETUUECKOE MOBEACHUE B

Pa3IMYHBIX  CUTYalMSX, MPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsnageHue YHUBEPCAIbHBIMU pEryJITUBHBIMU
NEUCTBUSIMU:

T) IPUHATHE CeOsl U IPYTHX JIFOJICH:

- YMETh IUIAHUPOBATh U BBIMOIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHX BELIECTB IPU HArpPEeBaHUU,
MOJIy4eHUE STUJICHA M W3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuuMyu Ha aubJerujibl, Kpaxmaj, YKCYCHYI KHUCIOTY;
JeHatypauus O€NKOB TpU HArpeBaHUU, IIBETHBIC pPEaAKIIHH
0€NKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OIpENeNiTh
Cpeay BOIHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CybdaT-,
KapOOHaT- W XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHS; pelIaTh
SKCIEpUMEHTAIbHBIE 3a7auyd 1o TeMaM "Meramibl" U
"Hemerannel") B COOTBETCTBHUM C MpaBWIAMHU TEXHHUKHU
0€30IaCHOCTH MpH OOpaIlleHNH ¢ BEIIeCTBaMH U JJaOOpaTOPHBIM
0o0Opy/lOBaHUEM; TPEACTABIATh PE3YJIbTaThl XUMHYECKOIO
9KCHEpUMEHTa B (popMe 3aluch ypaBHEHUIH COOTBETCTBYIOLIMX
peakuuii U (opMynupoBaThb BBIBOJBI Ha OCHOBE JTHUX
pE3yJIBTAaTOB




- IPUHUMATh MOTHBBI U apryMEHTBI JIPYIHX JIOJEH IMpHU
aHaJIM3€e PE3YNIbTATOB JICATEIHbHOCTH;

- MpPU3HaBaTh CBOC MPaBO M IPaBO JPYrMX JIOACH Ha
OIINOKH;

- pa3BUBaThb CIOCOOHOCTh IOHMMATh MHP C IO3HIIUN
JIPYTOro 4elI0BEeKa

OK 07. B o0nactu 3K010ruYecKoro BOCIIUTaHHS: - copmMHupOBaThH IIPEJICTaBICHHUS: 0 XUMHUYECKON
CopeiicTBOBaTh - c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIBTYPHI, | COCTABJISAIONMICH E€CTECTBEHHOHAYYHOW KAapTHUHBI MHpA, POJHU
COXpaHEHHIO IMIOHUMAaHHE BIIMSHUSA COIIMAIbHO-KOHOMUYECKHUX | XUMUHM B TIO3HAHUU SIBJICHUH MPUPOJL, B (POPMUPOBAHUU
OKpY’Karoleu MPOLIECCOB HAa COCTOSIHUE NPUPOJHOM M COLMAIBHOW | MBIIUIEHUST W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOMN
cpenpl, CpeJbl, OCO3HAHKE IIIO0ATBHOTO XapaKTepa SKOJOTHYECKUX | TPAMOTHOCTH, HEOOXOIUMOM ISl PeICHUS PAKTHYSCKUX 3a1a4
pecypcocOepexeH | nmpooiem; U OKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
10, IPUMEHSATD - IUIAaHUPOBAaHME M  OCYUISCTBIEHUE JEHUCTBUM B | 3JOPOBBIO M MPUPOJIHON CPEJIE;
3HaHUA 00 OKpyXarolllel cpeae Ha  OCHOBE 3HAHHMS  IeNied | - yMEeTh COOJIIO/aTh MpaBUiia SKOJIOTHYECKH IeJIecoo0pa3Horo
W3MECHCHUU YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA; MoBeJeHNUs B OBITY M TPYIOBOM JEATETBHOCTH B LEJAX
KJINMATA, IPUHUUIIBI | - aKTUBHOE HENPUATHE JEUCTBUM, NPHUHOCAILIUMX BpPEH | COXPAHEHUsS CBOETO 3I0pPOBbS M OKPYKAIOIIEH NPUPOIHOMN
OEpEKITUBOTO OKPY>KaIoIen cpeje; Cpelbl; YYHMTHIBATH OIACHOCTb BO3ICHCTBUA HAa JKHUBBIC
MIPOU3BOCTBA, - yMEHUE MPOTHO3UPOBATH HEONaronpusITHBIE | OPTAaHU3MBI ~ OTPEICNEHHBIX  BEIIECTB, IOHMMAas  CMBICI
a3 pexTuBHO 9KOJIOTHYECKHUE MOCJIEACTBUSA MPEANPUHUMAEMBIX | TIOKA3aTels MPEACIbHON JOIMYCTUMOMN KOHIIEHTpaIuu
JIEMCTBOBATH B JIEUCTBUM, IPEIOTBPALLATD HX;
Ype3BBIYAITHBIX - pacuiupeHue OmbITa JEATETbHOCTH HKOJOTHYECKOMN
CUTYaIUsAX HaIpaBJIEHHOCTH;

- OBJAJCHUE HAaBBIKAMU Yy4e€OHO-HCCIIEIOBATEIHCKOM,

MIPOEKTHOM M COLMATIBLHOMN ESITeIbHOCTH
K 1.4. - TOTOBHOCTb K CamMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U | - c(OpPMUPOBAHHOCTh ~TPEICTABICHUN: O XUMHUYECKOU
DKCITyaTUpOBaTh CaMOOTIPE/IECIICHUIO; COCTABJISIIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHpPA, POJH
CyJlIOBbIE B yactu Tpy10BOTO BOCIIUTAHUS: XUMHUH B TIO3HAHUU SIBIEHUN TPUPONBI, B (HOPMHUPOBAHHUH
SHEPTEeTUYECKHIE - TOTOBHOCTh K TPYyIY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBA, | MBIIIJICHUS W KYJbTYpPhl JTUYHOCTH, €€ (PYHKIHOHATHHOU
YCTaHOBKHU TPYIOTIO0uE; IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEIIeHHUs TPAKTUIECKHUX 33129

- TOTOBHOCTh K aKTUBHOU JCATCIbHOCTHU TEXHOJIOTHYCCKOM
u COI.[PIB.J'IBHOfI HAITPpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUNPOBATH, IJIaHUPOBATh n CaMOCTOATCIBbHO

U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEIE;
- BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpasd
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BBITMIOJHATH TaKYIO JESTEIbHOCTH;
- WHTEpeC K pa3iudHbiM chepam npodeccHoHaATbHON

JESTEIbHOCTH.

B o0nactu 3K0710ruyecKoro BOCIIUTaHHS:

- chOpPMHUPOBAHHOCTh  HJKOJOTMYECKOH  KYJIBTYpBHI,
MMOHUMaHUE BIIASTHUSI COIIMAIbHO-3KOHOMUYECKHUX

MPOIIECCOB HA COCTOSIHUE TMPUPOJHONM M COIMAIBHOU
Cpe/bl, OCO3HAHKE IIT00ABHOTO XapaKTepa 3KOJIOTHISCKUX
npo0Jem;

- IUIJAaHUPOBAaHWUE W  OCYIIECTBJICHHE
OKpyXarollleld cpeae Ha  OCHOBE
YCTOHYHBOTO Pa3BUTHUS YCIIOBEUCCTBA;

- QaKTUBHOE HEMNpUATHE JCHCTBUN, TPUHOCIIINX BpE
OKpYKaroIleH cpese;

- YMCHHE IPOTHO3HPOBATH
9KOJIOTUYECKHE MIOCJIC/ICTBHS
JICMCTBUM, IPEAOTBPAILATD UX;

- pacuIMpeHHe OMbITa JEATCILHOCTH AKOJOTHYCCKOMN
HAIPABIICHHOCTH;

OBnaneHue YHHUBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (HOPMYJIHPOBATh W AKTYAIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTh KOPPEKTHBBI B JESATCIHHOCTD,
COOTBETCTBUE PE3YyJIbTATOB LETSM,
MMOCJICICTBUI IEATCILHOCTH;

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

JIEUCTBUI B
3HAaHUS  LeJIen

HeOJIaronpusITHbIE
IPEANPUHUMAEMBIX

y4eOHBIMU

OII€HUBATH
OLICHUBAThb PUCKHU

- BBISIBJIATDH IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIIM3UPOBATH 3aaavy, BBIABHUT'ATh THUIIOTE3Yy €€
pEeUICHUA, HaXOAWUTH ApPrymMeHTBI I O0Ka3aTeiIbCTBa

CBOMX YTBEp)KICHMH, 3aJaBaTh HapaMeTpbl U KPUTEPHUU
peleHus;

BKJIIOYAET:  OCHOBOIOJATAlOIIMe  MOHATHS  (XUMHUYECKUUN
ANIEMEHT, aTOM, O3JIGKTPOHHAas o0oiouka aroma, S-, p-, d-
JJIEKTPOHHBIE OPOUTATI aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JEKTPOOTPUIIATEILHOCTD, CTENEHb OKHCICHUS, XHUMHUYeCKas
CBSI3b, MOJIb, MOJIApPHAsl Macca, MOJIAPHBIA 00bEM, YIIIEpOIHBIH
ckener, (yHKUMOHAIBHAS TPyNNa, paJauKal, H30MEpHs,
M30MEpbI, TOMOJIOTMYECKUN Ps, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJIEPKAINE COCAMHCHHS, OUOJIOTUYCCKU
aKTHBHBIC BelIecTBa (YIJIEBOJbI, JKHPBI, OCJIKH), MOHOMEp,
MOJMMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS, KPUCTAIUIMYECKAs PEUIeTKA, TUIIBl XUMHUYECKUX
peakiuit (OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIE, 9K30-H
SHAOTEPMHUUYECKHE, PEaKIUd HOHHOrO oOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJICKTPOJIUTHI, 3IEKTPOIUTUYECKAS
JMCCOUManus,  OKHCIUTEIb, BOCCTAHOBUTEIb,  CKOPOCThb
XUMHYECKON pPEaKIMi, XUMUYECKOE DPaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUS XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
BemectB  A.M. bByrtnepoBa, Teopusi 3JIEKTPOJIUTHUYECKOU
qyccounanuu, nepuoandeckuii 3akon [[.M. MenneneeBa, 3akoH
COXPaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3BIK
XUMUHU, (PAKTOJIOTHYECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
MOJIyYeHUH ¢ O€30MacHOM  HCIMOJNb30BAaHUHM — BaKHEHIINX
HEOPraHUYECKHUX ¥ OpPraHMYeCKUX BEIIECTB B OBITY W
MPAaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- c(hOpMUPOBAHHOCTh yYMEHHUH BBIABISITH XapaKTEpPHBIC
MPU3HAKK M B3aUMOCBS3b M3YUEHHBIX MOHSATUN, NPUMEHSITh
COOTBETCTBYIOIIME TIOHITHS TIPU OTMMMCAHUK CTPOEHUS U CBOWCTB
HEOPraHUYECKUX M OPraHUYECKUX BEILECTB U UX MPEBPAIICHUII;
BBISIBIIATh B3aMMOCBSI3b XHMHUYECKHX 3HAHUH C TOHATHIMHU M
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- copMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh HAWMEHOBAaHMUS
XUMHUYECKUX COETMHEHUI MEKTYHapOJIHOT O coro3a
TEOPETUUECKON U MPUKIIATHON XUMUU U TPUBUATILHBIC HA3BAHUS
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- aHAJTM3UPOBATH IIOJNyYCHHBIE B XOJE pEIICHHS 3aJadu
pe3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb TNEPEHOCHTh 3HAHUS B IIO3HABATCIBHYIO H
NPaKTHYECKYIO 00IaCTH KU3HEIACATEIBHOCTH;

- YMETh MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

B) pabota ¢ nHpopmarmeii:

- BJIAIETh HaBBIKAMHU IIOJyYeHUsS WHPOPMALUH W3
WCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSITEIIFHO
OCYLIECTBIISITh  TOMUCK, aHaJIu3, CHUCTEMaTH3alUui0 U
WHTEPIIPETANNIO WH()OPMALIUY PA3IUMYHBIX BHIOB U (HOpM
MPEJICTABIICHUSI.

OsgnajgeHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
JNEUCTBUSIMU:

0) coBMECTHAs IEITEIILHOCTD:

- IOHUMATh W MCIIOJIB30BATh MPEUMYIIIECCTBA KOMAaHIHOU U
WH/IMBUIYalIbHOU Pa0bOTHI;

-  NpUHUMATh  IeIM  COBMECTHOW  JCSATEIHHOCTH,
OpPraHW30BBIBATh W KOOPAMHHUPOBATH JIEHCTBUS TIO €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JACMCTBUM, pacnpeneisiTh

poIM C y4eTOM MHEHHMH YYaCTHHKOB OOCYXJaThb
pe3yabTaThl COBMECTHOU PabOTHI.

OsBnageHue YHUBEPCAIbHBIMU peryJIITUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

- TPUHUMATh MOTHBBI W apryMEHTHl IPYTUX JIOJEH Tpu
aHaJIu3e Pe3yabTaToOB JIEATEIbHOCTH;

- TPHU3HABAaTh CBOE TPABO W TPABO IPYrUX JIOIEH Ha
OLIMOKH

BaOXHEHIIMX BEIIECTB (3TWUJIEH, alETUJIeH, MNIMLEPUH, (EHO,
dbopmanpaerua, yKCyCcHash KHCJIOTa, TJMIMH, YyrapHbBId ras,
YIJICKUCHIBIA ra3, aMMHUaK, TralleHas W3BECTb, HETallcHas
U3BECTh, MUTHhEBAsS COJA W JAPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX M OPraHU4eCKUX BEUIECTB, YPaBHEHHUS
XUMHAYECKHX PEAKIUH, OOBICHATh HMX CMBICH; IOATBEPKIATh
XapaKTepHbIE XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U 3alMCSIMU YPaBHEHUU
XUMHMYECKHUX PEAKLIN;

- BJIAJEHUE OCHOBHBIMM METOJAaMH HAY4YHOIO ITO3HAHMS
BEIIECTB U XUMMUYECKUX SsIBJICHUH (HAOIIOJeHHEe, U3MEpEHHe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE)

[IK 3.2.
KonTponuposats

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTHU U
CaMOOIIPECACIICHUTO,

- c(hOpMUPOBAHHOCTh MPEJICTABICHUM: O XUMHUYECKOU
COCTAaBJIOLIECH €CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJHU
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coOJroieHne Mep
PEIOCTOPOKHOCTH
BO BpeMs ITOTPY3KH
U BBITPY3KH U
oOparieHus ¢
OIACHBIMH H
BPCIHBIMH IPYy3aMH
BO BpeMs peiica

B dactu Tpy10BOro BOCIUTAHMS:

- TOTOBHOCTh K TPYIy, OCO3HAaHUE LEHHOCTH MAacTEPCTBA,
TPYIOTOOHE;

- TOTOBHOCTDH K aKTHBHOM JESITEILHOCTH TEXHOIOTMYSCKOM
n COIIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
VHUIMUPOBATb, IJIAHUPOBATh u CaMOCTOSTEIBHO
BBINIOJIHATH TaKYIO JESITEIbHOCTD;

- UWHTEpeC K pa3iudHbiM chepam npodeccHoHaAThHON

JACATCIIbHOCTH.

B o0macty 5K0I0rH4ecKOro BOCIMTaHUS

- C(l)OpMI/IpOBaHHOCTB 9KOJIOTUYECKOM KYJbTYPHI,
ITOHMMaHHC BIIMAHUA COMaJIbHO-3KOHOMMNYCCKUX

MpoueCCoOB Ha COCTOSHHC HpPIpOI[HOﬁ n COL[I/I&HLHOﬁ
Cpcabl, OCO3HAHUC r100aJIbHOTO XapaKkTepa 3KOJIOTNUICCKUX

npo0Jem;
- IUIAaHUPOBaHME U  OCYUIECTBIECHHE JEHCTBUM B
OKpYKalIlleW Ccpele Ha  OCHOBE  3HAHUA  LieJed

YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATHE JCHUCTBUN, IPUHOCIIIUX BpeL
OKpYXKarollleu cpere;

- yMeHUue MPOTHO3UPOBATH
JKOJIOTUYECKUE IIOCJIEACTBHUS
JICHCTBHM, IPEAOTBPAILATh UX;

- pacuMpeHue OIbITa AEATEIBHOCTH HKOJOTMYECKOU
HaIlpaBJIEHHOCTH;

OsnaneHue YHUBEpCAIbHBIMHU
MMO3HABATEJIbHBIMU JEHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENbHO (OPMYJIHPOBATh U AKTYaIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OIICHUBATh
COOTBETCTBUE pE3YJIbTATOB LEJSAM, OLEHUBATh PHUCKU
MMOCJICJICTBUI IEATCILHOCTH;

HeOJ1aronpusTHbIE
PEIIPUHIMAEMBIX

y4eOHBIMU

XUMUW B TIO3HAHWM SIBICHUM TPHUPOABI, B (HopMUpOBaHUHU
MBIIUJICHUSI W KYJAbTYPhl JUYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM VISl PEIICHHS TIPAKTUICCKUX 3a]1a4
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3J0POBbIO U MPUPOTHOMN CPEJIE;

- BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpasd
BKJIFOYACT:  OCHOBOIIOJIAraloOlIue  TMOHATHS  (XMMHUYECKUU
JJIEMEHT, aTOM, OJJIEKTPOHHas o00oyiouka aroma, S-, p-, d-
3JICKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTD, CTEMEHb OKHCICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJIAPHASl Macca, MOJIAPHBINA 00bEM, YIIIepOIHBIHI
CKeneT, (yHKIMOHAIbHAS TpyMNmna, pajukal, HU30Mepus,
W30MEpbl, TOMOJIOTUYECKUN Psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJI- U a30TCOJEp)KAIIUE COCIUHEHHUS, OMOIOTUYECKH
aKTUBHBIC BemiecTBa (yrJCBOIbI, JKUPBI, OCIKH), MOHOMED,
MOJMUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHUS, KPUCTAUIMYECKAs PEHIETKA, TUIBl XUMHUYECKUX
peakuuii (OKHCIUTEIIPHO-BOCCTAHOBUTEIIBHEIC, 9K30-U
SHJOTEPMUUYECKHE, PEaKIUd HWOHHOTO OOMeHa), pPacTBOp,
3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JTUCCOIMAIUS,  OKHUCJIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON pPEaKIMi, XUMHUYECKOE pPaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUS XUMHUYECKOTO CTPOCHUS OPraHUYeCKHX
BemiectB  A.M. byrnepoBa, TeOpHs  2IEKTPOIUTHYECKON
qyccouranuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXPaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3BIK
XUMUHU, (PAKTOJIOTHYECKHE CBEIACHUS O CBOICTBax, COCTaBe,
MOJIyYeHUH ¥  OE30MacHOM  HCIIOJIb30BAHMM  BAKHEHUIIIUX
HEOPraHUYECKNX ¥ OpPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- c(hOpMUPOBAHHOCTh yYMEHHUH BBIABISITH XapaKTEpPHBIC
MPU3HAKK M B3aUMOCBSI3b M3YUEHHBIX MOHSATUN, NPUMEHSITh
COOTBETCTBYIOIIHE TIOHSTHS TIPH OTMMMCAHUH CTPOEHUS U CBOWCTB
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0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BBISIBJISATH MMPUIUHHO-CJIICACTBCHHBIC CBA3HU n
AKTYyaJIM3UpPOBaATb 3ajiavy, BBIABHUTIaTb THUIIOTE3Yy €€
peliCHus, HAXOAWUTb AapPrymMcHTbI UId OOKa3aTCJIbCTBA

CBOMX YTBEP)KICHHUH, 3aJaBaTh MapaMeTPbl U KPHUTEPUH
pelieHus;

- aHAJTM3UPOBATH IIOJNyYCHHBIE B XOJE pEIICHHS 3aJadu
pe3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTD,
IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb TNEPEHOCHTh 3HAHMUSA B [O3HABATCIBHYIO H
NPaKTHYECKYIO 00IaCTH KU3HEICATEIILHOCTH;

- YMEThb MHTEIPHPOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

B) pabota ¢ napopmarmei:

- BIQACTh HaBBIKAMU TIONyYeHUS HWHPOpMAIUU U3
HCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOATEIBHO
OCYILIECTBISATh  I[OWUCK, AaHaJIW3, CHUCTEMATU3alUI0 U
WHTEPIpETAK0 UHGOPMAIIMK Pa3IMYHBIX BUIOB M (Gopm
MPEJCTaBIICHUS.

OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTb:

- IOHUMATh U UCIOJIB30BaTh IPEUMYIECTBA KOMAHIHON U
UH/IMBUYaJIbHOU PabOTHI;

-  IpUHUMATh  [EJIW  COBMECTHOM  JESATEIBHOCTH,
OpraHU30BBIBATL M KOOPAWUHUPOBATH JCHCTBUSA II0 €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JACMCTBUM, pacnpeneisiTh

poIM C y4eTOM MHEHHMHA YYaCTHHKOB OOCYXIaThb
pe3ynbTaThl COBMECTHON PabOTHI.

OsnageHue YHUBEPCAIbHBIMU pEryJIATUBHBIMU
NEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JTFOACH:
- IPUHAMATh MOTHUBBI U apTyMEHTHI JIPYTHX JIIOJEH IMpU

HEOPTraHUYECKHX M OPraHUYECKUX BEIECTB M UX MPEBPAIICHUIA;
BBISIBJISITH B3aMMOCBSI3b XMMHUYCCKUX 3HAHUH C IMOHATHSIMU H
MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- c(hopMHPOBAaHHOCTh YMEHUN HUCIOIB30BAaTh HAMMEHOBAHUS
XAMUYECKHUX CcoeIMHEHU I MEXIyHapOIHOTO cOor03a
TEOPETUUECKON U MPUKIIATHON XUMUU U TPUBUATIbHBIC HA3BAHUS
BOKHEUIIINX BEHICCTB (ITWIJICH, AlleTUJICH, TJIMIEPUH, (PEHOII,
dbopManbpaerua, yKCyCHas KHUCIIOTa, TJWIWH, yrapHbld ras,
VIIEKHUCIIBIA  Tra3, aMMHuaK, TallleHas W3BECTh, HeTalieHas
W3BECTh, TMHUTHEBAsI COJa W JAPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX M OPraHUYeCKHMX BEILIECTB, YpPaBHEHUS
XUMUYECKUX PEAKIUH, OOBSICHATH MX CMBICI; TOJITBEPKIATh
XapaKTePHbBIC XAMHUYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU M 3alUCSIMU yPaBHEHUM
XMMHYECKUX PEAKIIU;

- BJIaJ€HUE OCHOBHBIMU METOJIaMU HAy4YHOT'O IMO3HAHUS

BEIIECTB M XUMHUYECCKUX SBJICHUN (HAOJNIOJCHUE, W3MEpEHHE,
AKCIICPUMEHT, MOJICIIMPOBAHNUC);
- chopMUPOBAaHHOCTh YMEHUH  COONIOAATH  TpaBUia
OKOJIOTHUECKH I1eJIecO00pa3HOTO TOBENeHUsT B OBITY W
TPYJIOBOM NIEATETLHOCTH B LIETSAX COXPAHEHUSI CBOETO 3JI0POBBS
U OKPYKAaWIIe NpUPOIHON CpeAbl; YYUTHIBATH OIMACHOCTH
BO3JICUCTBUSI HA KUBBIE OPTaHU3MBI OIMPEICIICHHBIX BEIECTB,
MOHMMAas CMBICI  TOKa3aTeNlsl MPeaeiabHOM  JOMyCTUMOM
KOHIICHTPAILIUH
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aHaJIN3e PE3yJIbTATOB JICATEIBHOCTH;
- MpU3HaBaTh CBOE MPABO WM MPABO JPYIHX JIOACH Ha
OILIINOKU
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2. CTPYKTYPA U COJAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA
2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl y4eOHOI0 NpeaMeTa 78
B T.4.

OcHoBHOE coep:KaHue 71
BT. U..

TEOPETUYECKOE 00yUCHHE 42
nabopaTopHbIC 3aHATHUS 29
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COlePIKAHME 5)
BT. U..

TEOPETHYECKOE 00yUeHne 5
IMIpomeskyTouHas arrecrauus B ¢popme 1udpPepeHupoBaHHOrO 2

3adgera
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2.2. TemaTHu4yecKHii NJIAH M cojlep:KaHue Y4eOHOT0 NpeaMeTa

HaunmenoBanmue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), O01eM 9ACOB dopmupyembie
pa3aesioB U TeEM JabopaTopHbIe 3aHATHUS, TPUKJIATHON MOAYJIb KOMIIeTEeHIINHA
1 2 3 4
Pa3zgen 1. OcHOBHEBIE NOHATHSA U 3aKOHBI XUMHH 2
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
OcHoBHbBIE
HOHSTHS 1. OcHoBHble noHATUA XUMHH. BemectBo. AToMm. fapo aroma, nzoromnsl. Mosekyna. AJIOTPOMHS. 1
3AKOHBI XHMHH [IpocTteie u cnoxHbie BellecTBa. KaueCTBEHHBIM M KOJWYECTBEHHBIN COCTaB BEIIECTB. XUMHUYECKUE
3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonruecTBO BellecTBa.
2. OcHoBHblE 3aKOHBI XHMUHU. CTexHmOMeTpHs. 3aKOH COXpaHEHUs MacChl BellecTB. BemiecTBa 1
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. 3aKOH
ABOrazipo U CieACTBUs U3 HEro. PacyeTHble 3a7auM HA HAXO0XKJACHUE OTHOCHUTEIIBHON MOJEKYJISPHOU
MAcCChl, OIPEICIICHUE MAaCCOBOM JOJIM XUMHUYECKHUX SJIEMEHTOB B CJI0)KHOM BEILIECTBE.
Pa3neua 2. OCHOBBI CTPOCHHUS BelIeCTBA 6
Tema 2.1. OcHoBHOe coaep:xaHue 4 OK 01
CTtpoenne aToMoB
XHMAYECKHX 1. CoBpeMeHHass Mojenb CTpoeHUs aromMa. CHUMBOJUYECKHUN SA3BIK XMUMHH. XUMHUYECKUM DSJIEMEHT
371€MEHTOB W AToMmHBIE OpOHTanu, s-, P-, d-3memMenTsl. OCOOEHHOCTH pacHpeaeeHUs JEKTPOHOB M0 OPOUTAISIM B
npupoaa aToMax 5JIEMEHTOB MEPBBIX YETHIPEX IMEPUOJOB. DJIEKTPOHHAs KOH(UTypalus atroMoB. BaneHTHBIE 2
XHMHYECKOI AJEKTPOHBI. BaleHTHOCTh. DNEKTPOHHAS MPUPOIA XUMUYECKOM CBA3U. DIEKTPOOTPULIATEIBHOCTD.

OnekTpoHHas 000JI04Ka. DHEPreTUYeCcKue YPOBHU, NOTypOoBHU. CTENeHb OKUCICHHUS.
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CBA3HU

2. CtpoeHue BellecTBa. XUMHUECKas CBA3b. Bkl XUMHUYECKOH CBsA3M (KOBaJIEHTHAs HENOJIApHAS U
NoJIIpHAasi, MOHHas!, MeTajuindeckas). IoHbl: KaTHOHBI M aHUOHBL. BogopoiHas cBs3b.
- Monnas xmmuueckas cBs3b. VMOHHas CBsI3b Kak CBsI3b MEXJIYy KaTMOHAMM W AQHUOHAMHU 3a CYET
AJIEKTPOCTATUYECKOTO NpUTsDKeHHs. Kiaccupukaiyss MOHOB: MO COCTaBy, 3HAKy 3apsijia, HaTHMYUIO
ruJpatHoi o6onouku. MoHHble KpucTammmyeckue pemerkd. CBoicTBa BEUIECTB ¢ MOHHBIM THUIIOM
KPUCTAIUIMYECKOM PELIETKH.
- KoBanentHas xumuueckas CBs3b. MexaHuU3Mbl 00pa3oBaHMs KOBAJIEHTHOM XMMHUYECKOH CBS3U
(oOMEHHBIH M JTOHOPHO-AaKLENTOPHBIN). DIEeKTpooTpHLATeNbHOCTh. KoBalieHTHbIE TOJSpHAs |
HenoJisIpHasi cBsi3u. KpaTHOCTh KOBaJICHTHOM CBSI3H.
- Merayummueckas cBs3b. MeTaumMueckass KpUCTALIMYECKAs PelIeTKa U METaUIMYecKass XUMHUYeCcKas
cBA3b. DU3NYECKUE CBOMCTBA METAJUIOB. ATrperaTHble COCTOSHHS BEUIECTB M BOJOPOJHAs CBS3b.
TBepnoe, xuakoe u ra3oo0pa3sHoe COCTOSIHUA BelecTB. Ilepexon BelecTBa U3 OJHOIO arperaTHOro
COCTOSIHMS B IpYTO€.
- BonopoaHas cBs3b.

Tunel KpUCTAUIMYECKUX PELIETOK. 3aBUCHUMOCTb CBOMCTBA BEILECTB OT THUIIA KPUCTAUIMYECKOU
PELIETKY.
- MouekynsipHble 1 aTOMHBIE KpUCTAJIIM4eCKHe pemeTku. CBOMCTBA BEHIECTB ¢ MOJIEKYJIIPHBIMH U
ATOMHBIMM KPUCTAININYECKUMH PELIETKAMH.

Tema 2.2.
IMepuoguueckuii
3aKOH U
nepuoanvecKas
cHCTEeMAa
3jiemenToB /..
MenpgeneeBa

OcHoBHOE cogepkaHue

1. Tlepuonuueckuit 3akoH u llepuoanueckas cucremMa Xxumuyeckux siemeHToB J[.M. Menpeneesa.
Ousnyeckuii cmbicn Ilepuonuyeckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX SJIEMEHTOB U O00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BELIECTB IO TpyHnam U
nepuonaM. MupoBo33peHueckoe U HaydHoe 3HaudeHue llepmommueckoro 3akona J[.M. Menneneesa.
[Iporno3zsr JI.MA. MengaeneeBa. CBs3p mnepuoanveckoro 3akoHa U Ilepumonuueckoir cucTembl
xuMH4YecKkux 3yieMeHToB .M. MeHneneeBa ¢ COBpEMEHHOW TEOpHEN CTPOEHHSI aTOMOB. 3HA4Y€HHUE
MEPUOINYECKOT0 3aKOHA B Pa3BUTUHU HaYKH. OTKPBHITHE HOBBIX XUMUUYECKHUX 3JIEMEHTOB.

OK 01, OK 02

Pa3nen 3. CTpoeHue u CBOIMCTBA HEOPraHNYECKHUX BelleCTB

12
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Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATYpa U

CTpoeHHe
HEOpPraHuYecKuX

BelllecTB

OcHoBHOe coaepkaHue

12

1. Ilpeamet Heopranuueckoil xumuu. Kinaccupukanus HeopraHmueckux BemecTB. [IpocTeie U CoXKHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCHUIbI, THAPOKCHIBI, KUCIIOTHI, COJN). B3anMocssi3b
HEOPraHMYECKUX BEIIECTB. ATrperatHble COCTOSIHHS BemecTBa. Kpucramimueckue u aMopgHbIe
BemlecTBa. Kiaccudukarys Heopranudueckux coequHeHnil. HomeHkiaTypa HeopraHMuecKux BEIIeCTB.

2. Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 3JIEKTPOIHUTHI, MX KIAaCCU(UKALUS 110 pa3IMYHBIM IPU3HAKAM.
XUMHUECKHE CBOICTBA KUCIOT B CBETE€ TEOPUHU 3JIEKTPOIUTHYECKOM nucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBUSI KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHUCIOT ¢ MeTaulaMU. OCHOBHBIE CIIOCOOBI
nonydyeHus kucnoT. Knaccudukanus HeopraHuyeckux coeauHeHuil. HoMeHknaTypa HeopraHMYecKHX
BEILECTB.

3. OcHoBanusi U WX cBoiicTBa. OCHOBaHHS KakK 3JIEKTPOJIUTHI, UX KIACCU(PUKANMS IO Pa3THIHBIM
pu3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHUM B CBETE TEOPUHU IIICKTPOJIUTHUUYECKON IHCCOLUALUH.
PazyioxkeHne HEpacTBOPUMBIX B Bojae OCHOBaHMH. OCHOBHBIE CIOCOOBI ITOJYYCHUS OCHOBAHUH.
Knaccudukanus HeopraHnueckux coeiMHeHnid. HoMeHknaTypa HeopraHu4eCKiX BEIIeCTB.

4. Okcunpl 1 ux cBoiictBa. Coneobpasyromue U Hecoyieoopasyromue okcuabl. OCHOBHBIE, aM()OTEpHBIE
U KHUCIIOTHBIE OKCH[bl. 3aBUCHUMOCTb XapakTepa OKCHAAa OT CTENEHH OKHCIEHHs 00pa3yIoIlero ero
MeTaia. XUMHYecKue cBoiicTBa okcuzoB. [lomydenue okcupoB. Knaccudukanuss HeopraHWYecKUX
coeauHeHuil. HomeHknaTypa HeopraHMueCcKuX BEIIecTB.

JlabopaTropnbie padoThl

JlaGopatopHas pabota Nel. M3yueHne xapakTepHbIX CBOICTB KUCIOT U OKCHJIOB.

JlaGopaTtopHnast pabota No2. V3ydeHne xapakTepHbIX CBOWCTB OCHOBAHUMN U COJICH.

OK 01, OK 02,
OK 04

Pa3nen 4. XuMnuyeckue peakuuu

Tema 4.1. Tunsi

OcHoBHOe coaep:xaHue

OK 01
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XUMHYECKHX
peakuuii

1. Xumuyeckas peaxuusi. Knaccudukanus XuMUYECKHX peaklUuid B HEOPTaHUYECKOM M OpraHHYecKoit
XUMHUU. 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAIllCHHs JHEPruu Ipu
XUMHYECKHX peakuusx. Peaknuum coequHeHHs, paslioKeHus, 3ameleHus, oOmeHa. CocTaBieHue
YpaBHEHUN peaklUMi COCIUHEHHUS, Pa3JOXKEHMs, 3aMelieHusi, OoOMEHa, B T.4. pPEaKUUd TOpPEHHUS.
Karanutuueckue peakiuu. O6patuMblie 1 HeOOpaTUMbIE PEAKIIUU.

2. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ YpPaBHEHUSA.  Peakiuu  OKHCIIEHUS-BOCCTAHOBJICHHS.
Crenenb okucnenus. OKUCIUTENb U BOcCTaHOBUTENb. COCTAaBJICHHE W YPABHUBAHHME OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIMI METOJIOM 3JIeKTpOHHOro Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC
peakiuu B TPHUPOJE, TMPOU3BOJCTBEHHBIX MPOIECCAX M JKUZHEACSITEIIBHOCTH  OpPraHU3MOB.
Knaccudukanus XuMHYECKUX pPeaKInu.

Paznen 5. KuneTudeckue u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX peaKkuii

Tema 5.1. OcHOBHOe coiep:xkaHue OK 01, OK 02
CkopocTthb
XUMUYECKHUX 1. Cxopoctp xuMuueckux peakiui. [loHsATHE O CKOPOCTH XUMHUYECKHX peakiuil. 3aBUCUMOCTH
peakiuii. CKOPOCTH XUMHUYECKUX PEaKIHil OT Pa3Nu4HBIX (aKTOPOB: MPHUPOIBI PEArHPYIOIIMX BEUIECTB, UX
XuMnyecKoe KOHILIEHTPALUH, TEMIIEPATYPHI, IIOBEPXHOCTU COMPUKOCHOBEHUS U UCITOJIb30BAHU KaTaau3aTopoB.
paBHOBecHe OOparumble peaknuu. XUMHUYECKOE PaBHOBECHE W €ro CMEIIeHHWE TOoJ JEHCTBUEM pa3IUYHBIX
(1)aKTOpOB, BIIMAKOIIINX HA COCTOAHUEC XUMHYCCKOI'O paBHOBeCI/ISI (KOHHGHTpaHI/ISI peaFGHTOB NN
MPOAYKTOB pPEaKUMH, JAaBJIECHUE, TeMIleparypa) IJs CO3[JaHUs ONTHMAJbHBIX YCJIOBUM MPOTEKaHUS
xumuueckux npoueccos. [Ipunnun Jle Ilarense. CkopocTh peakiiuu, ee 3aBUCUMOCTh OT Pa3INYHbIX
(baxTOpoB.
DNEKTPOIIU3.
Pasnen 6. Boga. PacTtBopsl
Tema 6.1. OcHoBHOE coep:xaHue OK 01, OK 02,
Bona. PacTBopsbl. OK 07
DIIEKTPOJIUTHYEC 1. Bona. Bognsie pecypcent 3emmn. PactBopsl. PactBopenue. Bona xak pactBoputens. PactBopumocTs

Kasl Jucconmanmus

BCIICCTB. 3aBUCHMOCTh PacTBOPUMOCTU Ta30B, JKUJIKOCTEH U TBCPABIX BCIICCTB OT Pa3JIMYHBIX

(hakTOpoB.
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2. PactBopenue kak ¢usnko-xumuueckuit mpouecc. PactBopsl. CriocoObl MPUTOTOBICHUSI PACTBOPOB.
PactBopumocTs. MaccoBasi 10J1s1 BelecTBa B pacTBope. CMbICH MOKa3aTels MPEAEIbHO JA0INYyCTUMOM
KOHIEHTPAallMd M €ro UCIOJIb30BaHUE B OLIEHKE JKojorndyeckoil Oe3zomacHoctu. IloHatue o
JTUCTIEPCHBIX cucTeMax. VICTUHHBIC U KOJUIOUIHBIE PACTBOPBI.

3. HpaBI/IJ'Ia 3KOJOTHYCCKHU uenecoo6pa3Horo IIOBCACHUS B 6BITy n pr,[[OBOﬁ JCATCIIBHOCTH B LCJIAX
COXpPaHECHHUA CBOCTO 30J0POBbs U oxpymafomeﬁ HpPIpOI[HOfI CpE€abl, OIIAaCHOCTDb BOSHefICTBHH Ha KHUBBIC
OpraHu3MbI OIMPCACICHHBIX BCIICCTB.

4. DnexTponuThyecKas aucconuanus. Teopus sMeKTpoiauTHUEcKoi auccorumanuu. Cpeaa BOTHBIX
pacTBOpPOB BEIECTB: KHUCHas, HEWTpanpHas, IenouHas. HMonwl. Peaknuum w#oHHOTO oOOMEHa.
DJEKTPONUTHI, HEXNEKTPOIUTHI. Peakuuu nonHoro odmeHa. CocTaBieHUE peakiuii HOHHOTO oOMeHa
IMYTEM COCTAaBJICHHUA HUX IIOJHBIX W COKPAIICHHBIX HMOHHBIX ypaBHeHHfI. 3aI[aHI/I$I Ha COCTaBJICHHEC
HMOHHBIX peakiuil. CTeneHp 3MEeKTPOIUTHYECKOo aucconuanui. CHilbHBIE W clla0ble 3JIEKTPOIHTHI.
OCHOBHBIE MOJIOKEHHUS TCOpHUU BHGKTPOJII/ITI/I‘-ICCKOP'I Jucconuanuu. KI/ICJIOTI)I, OCHOBAaHHA M COJIM KaK
AJIEKTPOJIUTHL.

Pa3nen 7. MeraJiibl

1 Hemeraianl

Tema 7.1.

OcHoBHOE conepxanue

duzuko-
XHMHYECKHeE

CBOMCTBA
METAJLJIOB B
HEMEeTAaJLJI0OB

1. Merannel. Ilonoxxenune meramnoB B llepuomuyeckoit cucteme xumuueckux snemeHton 1.
MenneneeBa. OcCOOEHHOCTH CTPOEHUS AIMEKTPOHHBIX 000JI0UEK aTOMOB MeTallIoB. O01IMe Gpuzndeckre
cBoiictTBa MeTaioB. CmuiaBpl METAUIOB. OJIEKTPOXUMHUUYECKUH psAJl  HAOpsDKEHUM  METallIoB.
XUMHYECKHUE CBOMCTBA BAXKHEUININX METAJUIOB (HATPUM, KaJlWi, KaJIbIIMM, MarHud, aJlOMUHUHN, IIUHK,
XpoM, KeNe30, Mellb) U X coequHeHuid. O01ue crnocoObl MoydeHus MeTaoB. [ eHeTHueckas CBA3b
HEOPraHWYECKUX BEILIECTB, MPUHAICKAIINUX K PA3TUYHBIM KJIaccaMm.

[IpumeHeHre MeTalioB B OBITY M TEXHHKE. 3HAUEHHUE METAJIOB M HEMETaJUIOB B MPUPOJAE U
JKU3HEICATCIHHOCTH YyeJIOBEKa Hu OpraHu3MOB. Meramorepmus. [Tupomeramnyprus,
TUAPOMETALTYPrus U 3nekTpoMeraiutyprusi. CriiaBsl yepHble U LBETHbIe Koppo3us MeTanioB: BUIBI
KOPPO3UH, CITOCOOBI 3alTUTHI METAJLUIOB OT KOPPO3UH.

OK 01, OK 02
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2. Hemeramnel. Ilonokenne HemeramuioB B [lepuomnueckoit cuctemMe XUMHUECKUX 3aemeHToB J[.M.
MenpeneeBa u 0COOCHHOCTH CTpPOCHUS aToMoOB. DU3MUYECKHE CBOMCTBA HEMETAJUIOB. AJLIOTPOIHS
HEeMeTaJUIOB (Ha mpuMepe Kuciopona, cepbl, Gocdopa u ymiepoma). XUMHYECKHE CBOWCTBA
BaXHEHIIINX HEMETAJUIOB (TaJIOTEHOB, CEPHI, a30Ta, (hocdopa, yriaepoaa u KPEMHUS) U UX COSTUHEHUI
(OKCHIOB, KHCJIOPOACOAEPKAIIMX KHUCIOT, BOIOPOAHBIX COCAUHEHUN). Tunuynble CcBOWMCTBA

. 2
HemerauioB [V— VII rpynn. Knaccudukanmss u  HOMEHKIIATypa COCIMHEHMH HEMETaJLIOB.
['eneTnveckas CBsI3b HEOPTaHUUECKUX BEIIECTB, MPUHAJICKAIINX K PA3JIMUYHBIM KIIACCaM.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
[IpruMmeHeHre BaXXHEHIIINX HEMETAJVIOB U MX COCIMHEHUH.
Pa3nean 8. JlabopaTopHblii NpakKTHKYM 10
Tema 8.1. OCHOBHOE Co/IepsKaHue 6 OK 01, OK 02,
HUnentuduxauus OK 04
Heopranuveckux | JlaGoparopubie padoThI 6
BeleCTB
JlaboparopHas pabota Ne3. M3yueHne 0cOOEHHOCTEN XUMUYECKUX PEaKIUH. 2
JlabopatopHast pabota Ned4. M3ydeHue KOpPpO3WM METAUIOB M CIOCOOOB 3aIllMTHl METAIJIOB OT
KOPPO3HH. 2
JlaboparopHass pabGota NoS5. Pacmo3HaHue HEOPraHMYECKUX BEIIECTB METOJIOM XHMMHUYECKOTO
JKCIIepuMeHTa. WIeHTU(UKAlUs HEOPraHMYeCKHX BEIIECTB C HCIOJb30BaHHEM WX (DH3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX PEAKIIHIA.
Tema 8.2. OCHOBHOE COIep/KAHHE 4 OK 01, OK 02,
HccaenoBanme OK 04
cBoiicTB pactBopos| JlaGopaTopublie paboTbl 4
JlaboparopHas pabota Ne6. [IpuroroBieHue pacTBopa 3aJaHHON KOHIEHTpauuu. OnpenesaeHne cpeabl
BOJHBIX PacTBOpPOB. PemeHue pacueTHBIX 3a7ad Ha HAXOXKICHHE MAaCCOBOW JOJM PacTBOPEHHOTO 2

BEILIECTBA B PACTBOPE.
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JlaGopatopnas pabGora No7. IlpuroromieHue cycrneH3uu kapOoHaTa Kaiublms B Boje. llomydenwme

AMYJIbCUM MOTOPHOTO Maciia. O3HaKOMIJIEHHE CO CBOMCTBAMHU JIUCIIEPCHBIX CUCTEM. 2
Pa3nesn 9. CTpoeHue u cBOiicTBa OPraHM4YecKHX BeleCTB 14
Tema 9.1. OcHoBHOE coJep:KaHue 2 OK 01
Knaccupuxanus,
CTpOEHHE U 1. Ilpenmer opraHUYeCKOW XUMHUU: €€ BO3HUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B MOJYUYEHHH HOBBIX
HOMEHKJIATYpa | BELIECTB M MaTepUaaoB. MeCTo U 3HaYE€HNE OPraHUIECKOM XUMHUM B CUCTEME €CTECTBEHHBIX HAYK.
opraHm4eckux | XMMHMYECKOE CTPOCHHUE KaK MOPANOK COCAMHEHMS aTOMOB B MOJIEKYJIE COrNIacHO ux Teopus CTpoeHus
BelECTB opranuyeckux coenuHeHnii A.M. bytiepoBa, ee OCHOBHBIE MOJIOKEHHUS.
VYriepoaHblid CKENEeT OPraHu4YeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
cTpoeHust Moiekyn. CTpykTypHble QOpMyIbl OpraHMYECKHX BeHIecTB. [ OMoJIOTHS, HU30MEpHUs.
XuMHUecKasi CBA3b B OPTaHMUYECKUX COCAUHEHUSX - OJIMHAPHBIC U KpaTHbIE CBs3U. [IpencraBnenue o 9
KJIacCCU(PUKALIMKA OPTaHUYECKHUX BEIIECCTB.
[Tonsatne o QyHkuuoHanbHOW Tpymme. Pamgukan. [lpuHIMIB KiaccuUKaUU OPraHUYECKHX
coenquHeHnil. HoMmeHknaTypa OpraHM4ecKuX COEAMHEHHN (CUCTeMaTU4yecKas) W TpPUBHAIbHBIC
Ha3BAHUS BAXKHEUIINX NPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB.
2. Knaccudukaiusi peakuuii B OpraHM4Yeckor xumuu. Peakuuu mnpucoenvHeHus (TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS, THIPOTAIOTEHUPOBAHUS, TUApaTaui). Peakiuu oTmiersieHus (IeruapupoBaHus,
JeTUpOraoreHuPOBaHus, AeruapaTaiun). Peakuun 3amemnienus. Peakiun nusoMepu3anuu.
Tema 9.2. OcHoBHOE coep:kaHue 8 OK 01, OK 02,
CaoiicTBa _ B OK 04
OpraHMyYecKHX 1. ®Ou3uKO-XUMUYECKUE CBONCTBA OPraHUYECKUX COEAUHEHUW OTIEIbHBIX KJIAcCOB (OCOOEHHOCTH
coeHHeHuii KiIaccupUKAllUM W HOMEHKJIATypbl BHYTPU KIJlacca; TOMOJIOTMYECKHU psa W oOmias dopmyna; 2
n3oMepus; GU3NIECKHe CBOMCTBA; XUMUYECKHNE CBOMCTBA; CIIOCOOBI TTOJTYICHUS).
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH - NpOCTEHIINE NPEICTABUTENN
aNKaHoB: (hM3MYECKHEe W XUMHUYECKHE CBOICTBa (pEaKIMH 3aMeIlIeHUs U TOPEHHsI), HaXOXKICHHE B
MPUPO/Ie, TOJYICHUE U IPUMEHEHHUE. 2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psA. OTWIEH W IPONWIEH - MpOCTeHIne
MPE/ICTaBUTENIN  AJKEHOB: (U3MUeckue W XHUMUYECKHE CBOWCTBA (peakuuud TUIPUPOBAHUS,
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raJlOreHUPOBAHUS, THIpaTalliK, OKUCICHHS U TIOJIMMEPU3aLIUH ), TOJIYy4EeHUEe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHne, BaXHEUIINE XUMUYECKUE CBOMCTBA
(peaxuus nosmmepusanun). IlonydyeHne CHHTETUYECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psA. ALETWIEH - MpoCTeHIInit
IIPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpOEHHUE, (U3MUYECKME W XHMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHUS ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NYECKME M XUMHUYECKHE CBOIcTBa (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHMS), TIOJTY4YEHUE U IPUMEHEHHEe. ToIyol: cocTaB, CTpoeHHe, (U3NIEeCKUe
U XUMHYECKHE CBOICTBa (peakluM TajJOreHUpPOBAHUS M HUTPOBAHUs), MOJYyYEHHE M IPUMEHEHHE.
TokcuyHOCTH apeHOB. ['eHeTnyecKas CBsA3b MEXAY YIVIEBOJOPOAAMH, IPUHAIIICKALUMU K PA3ITUYHBIM
KJIaccaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHEii ra3 u nomyTHeie HeTsHbIE ra3sl. HedTh u ee
npoucxoxzaeHue. Crnocobbl  nepepaOOTKM  He(TH:  INEPEeroHka, KPEeKUHI  (TepMUYECKUH,
KaTalIuTHIecKui), muposms. [IpoaykTel nepepaboTku He)TH, NX TPUMEHEHUE B TIPOMBIIIIIICHHOCTH U B
ObITy. KaMeHHBIH yroib U NpOAYKTHI €ro nepepaboTKH.

[TpenenpHble OAHOATOMHBIE CIUPTHL. MeTaHON M 3TAHON: CTpOeHHUe, PU3NYECKHEe M XMMUYECKHE
CBOMCTBa (peakIUM C aKTUBHBIMHU METAJUIAMM, TIaJlOT€HOBOJOPOJAaMM, TOPEHHE), IPHUMEHEHHUE.
BonopoaHele cBs3n MEXIy MOJIEKYJaMH cOoupToB. JlelicTBHME METaHOIA M 3TaHOJIA HAa OPraHu3M
yenoBeKka. MHOroaTOMHbIE CHUPTHI. OTWICHIVIMKOAb W TJIMIEPUH: CTpoeHue, (u3NuecKkue Hu
XMMHUYECKHE CBOMCTBa (B3aUMOJEWCTBUE CO INEIOYHBIMM MeETalslaMH, KaueCTBEHHas peaklus Ha
MHOTOaTOMHble cHUpThl). JlelicTBue Ha opraHu3sM uenoBeka. IIpuMmeHeHue TauIEepUHA W
STWJICHIJINKOJIS.

@DeHo: CTPOCHHE MOJEKYJbl, (U3MYEeCKHMEe U XHUMUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue peHona.

Anpaeruasl U ketoHbl. dopmanbpaerus, amneTraabIerui: CTpoeHue, (U3NYecKue U XUMHUYECKHUE
CBOWCTBA (peakLMU OKUCIEHUS M BOCCTAHOBJIECHMS, KAUECTBEHHbIE pPEAKIMH), MOJydeHHE WU
MIPUMEHEHHUE.

OnHOOCHOBHBIE Mpe/iebHbIE KapOOHOBBIE KHCIOThL. MypaBbHHAsA U YKCYCHAsl KUCIOTBI: CTPOEHUE,
(bu3UYecCKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS KJTacca KUCIIOT, PEaKIHs dTepUPUKAIINHN ),
IojlyueHue M npuMeHeHne. CTeapuHOBass M OJIEMHOBAas KHUCIOTBHI KakK IPEACTaBUTENN BBICIINX
KapOOHOBBIX KHUCIOT. MbUIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIEE JIeHCTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupsl.
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I'unponus xupos. [Ipumenenue xxupos. buonornueckas poib KUPOB.

AzoTcopepkamMe COoeAMHEHUs (aMMHBI W aMHUHOKHCIOTHL, Oenku). BbICOKOMOIEKyspHbIE
COeMHEHMS (CUHTETUYECKUE U OMOJOTHYECKH-aKTUBHBIE). MOHOMED, MONUMEpP, CTPYKTYPHOE 3BEHO.
[TonuMepu3zanuss 3TUIEHA KaK OCHOBHOE HAIPABIEHHME €r0 HCIOJb30BaHUSA. AMHUHOKHCIOTBHI Kak
amdoTepHble OpraHuyeckue coeAuHeHus. Ou3nMueckue U XUMHUYECKHE CBOIICTBA aMUHOKHUCIOT (Ha
npuMepe riaunuHa). buosnornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuabt

['eHeTnyeckas cBsI3b MEXIY KJlaccaMu OpraHuyeckux coenuHeHuil. [lonarue o6 azorcomepkamux
COCIMHEHUSAX, OWMOJOTMYECKM AaKTUBHBIX BellecTBax (YriaeBojaax, »IKuUpax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO).

VYrneBonapl: coctaB, KiaccUUKaIuUs yrieBOAOB (MOHO-, OW- W ToJucaxapuiabl). [rokosa -
MIPOCTEHIINIT MOHOCaXapHa: OCOOCHHOCTH CTPOEHHS MOJIEKYIbI, (PU3NUYECKHe U XUMMHUYECKHE CBOMCTBA
(B3ammopueiictBue ¢ ruapokcunom meau (II), okuciaeHnne aMmMuadHbIM pacTBOpoM okcuna cepedpa (1),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJIE, TPUMEHEHUE, ONOIOTHYEeCcKas POlb.
®otocuHTe3. PpyKTO3a KaK M30MEp IIIOKO3bl. Kpaxman v 1emitono3a Kak OpUpOIHbBIE MOJUMEPBI.
Crtpoenue kpaxmaia M IHeJUTI0I03bl. DU3MYECKHe M XUMHUYECKHE CBOWCTBAa Kpaxmana (THAPOIHU3,
KaueCTBEHHAs PEaKIMsi C HOJIOM).

benxu xak IMPUPOAHBIC BHICOKOMOJICKYJISIPHBIC COCAMHCHUS. HepBI/I‘IHaH, BTOpHUYHAA U TPECTUYHAA
CTpYKTypa O0enKoB. XUMHUYECKHE CBOWMCTBA OEJKOB: TUIPOIH3, ICHATYpaIisi, KAUYeCTBEHHbIE pEaKlIuu
Ha OeJKH.

OCHOBHBIE OHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, NOJIMMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJMMEpPHU3alluu, CpelHsAs MoJeKylspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH - MOTMMEpHU3allis U TOJUKOH/ICHCAIHSI.

DKCIepUMEHTATbHBIE METO/IBI U3YUCHHS BEIIECTB U MX MPEBPAIEHUN: 03HAKOMIICHHE C 00pa3liaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaydyKoB. [lomyueHne CHMHTETHYeCKOro Kaydyka
Y PE3UHBI.

Tema 9.3.
Nnentnduxanus
OpPraHu4ecKux
BelIeCTB, HX
3HAYeHHUe U
NnpUMeHeHHue B

OcHoBHOe coaepkaHue

1. Buooprannyeckue coeauHeHus. [IpumeHenne u Oumojoruueckass poib yriaeBojoB. OxucieHue
VIJIEBOJOB — MCTOYHHMK OJHEPruM HKUBBIX oOpraHu3MoB. OOnacTh NpUMEHEHUS aMUHOKHUCIOT.
[IpeBpamenust OGenkoB muuM B opranuzMme. buonormueckue QyHkiuu OenkoB. buonornueckue
¢GbyHKIUY kUpoB. Posb opraHnueckoil XMMHUY B pellIeHUuH MpobiieM MUILEeBOi 0e3011acCHOCTH.

OK 01, OK 02,
OK 04
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OBITOBOI 1 2. Ponbp oprannyeckoil XMMUU B pEIICHUU NPOOJIEM IHEPreTHYecKoil 0e30MacHOCTH, B Pa3BUTUU
NPOU3BOICTBEHHO | METUIIMHBI, CO3/IJaHMH HOBBIX MaTepHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (IbTEPHATUBHBIC HCTOYHHUKH
AeATeJbHOCTH | 3Hepruu). OnacHOCTh BO3/ICHCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX KJIACCOB 2
YeJl0BeKa (YyrmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHWYECKUE MPOW3BOIHBIC, ANBACTHABI M Jp.), CMBICI
MOKa3ares MpeAesbHO TOMYCTUMON KOHIIEHTPAIUH.
Paznea 10. JIabopaTopHbIii NPAKTUKYM 10 HACHTH(PUKANUN OPTAaHUYECKUX BellecTB 15
Tema 10.1. OcHoOBHOE coep:KaHue 15 OK 01, OK 02,
Nnentuduxanus OK 04
oprannyeckux | JIadoparopHbie padoThI 15
coeIMHeHU .
OTIeILHBIX JlaboparopHast pabora Ne8. l3yueHue XapakTEpHBIX CBOWCTB CIUPTOB, (CHOJIOB, AIBJICTHIOB H 4
KapOOHOBBIX KUCJIOT.
KJIACCOB
JlaboparopHast pabota Ne9. l3yueHnue xapakTepHbIX CBONCTB YIIIEBOOB. 2
JIaboparopHast pabota Nel0. M3yueHue xapakTepHBIX CBOHCTB OCIKOB. 2
JlaboparopHast pabota Nell. U3ydyeHune xapaKTepHBIX CBOMCTB IMOJIUMEPOB U BOJIOKOH. 4
JlabopaTopHas pabora Ne 12. Pacmo3HaBaHWE OpPraHWYECKUX COCAMHEHHN METOJOM XUMHUYECKOTO
JKCIIepUMEHTa (IMPUMEHEHHE TMOJNYUYEHHBIX 3HAHUW W HABBIKOB XMMHUYECKOTO HJKCIEpUMEHTa s 3
KaueCTBEHHOTO OTPE/ICIICHUS BBIJIAHHBIX 00pPA3Il0B OPTaHUYECKUX BEIIECTB).
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEePKaAHME (IPUKIATHOW MOYJIb)
Pa3nes 11. Xumusi B ’KH3HH ¥ IPOU3BOACTBECHHOM JeSITEJIbHOCTH YeJIOBEKA 5
Tema 11.1. Xumus | Conep:kanue NPUKJIATHOTO MOLYJISI 1
U KU3Hb
1. Ponb xuMuu B 00eCTIeUeHUHU YKOJIOTUYECKOM, SJHEPTeTUIECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHHU 1 OK 01, OK 02,
MeauIUHbL. [ToHATHE 0 HayYHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUIA. OK 04, OK 07
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2. llpeacraBieHuss 00 OOMMX HAYYHBIX HPUHIUMNAX TMPOMBIIUIEHHOTO MOJYYSHHUs BaKHEHIINX
BellecTB. YelnoBeK B MHUPE BELIECTB W MaTEpUAJIOB: BAKHEWIINE CTPOUTEIbHBIE MAaTEpPUAIbI,
KOHCTPYKLIMOHHBIE MaTEpHalIbl, KpPAacKH, CTEKJIO, KepaMHuKa, MaTepuaibl i1 DJIECKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE Y00pEHUs.

3. Xumus u 3J0pPOBBC YCJIOBCKA: IIpaBWJia HCIIOJB30BAHUA JICKAPCTBCHHLIX HNPCIapaToB, IIpaBUJIa
0€30I1aCHOT0 MCIT0JIb30BaHUs Ipenaparon OBITOBOM XMMHUH B HOBCG,Z[HCBHOﬁ KH3HU.

Tema 11.2. Xumus | Conep:kanue NPpUKJIATHOTO MOTYJIsI 4
B
TPOMSBOACTBEHHON | ¢ [ peiiinme JOCTHKEHUS XUMHUYECKOM HAyKH M XUMHYECKOM TexHoioruu. Ponp xumuum B OK 01, OK 02,
SATEJIbHOCTH . N
AeATEILHOC oOecrieueHNH DKOJIOTHYECKOH, SHepreTH4eckor Oe3zomacHocTu. IlpaBuma rmomcka W aHanm3a OK 04, OK 07,
TEXHHUKA XUMHUYECKON MH(OpPMAlMK W3 pa3IMYHBIX HWCTOYHUKOB (HayyHas U ydyeOHO-Hay4yHas JMTEpaTypa, I[IK 1.4
BOJUTEJS M
cyrosoauTel CpeacTBa MaccoBoil uHpopmaluu, ceth IHTepHeT).
2
2. Ilpunuun pa®otsl 4eTbipexTakTHRIX U ABYXTakTHHIX [IBC. Ilonsitue u TommuBe. CocTaB TOIUIMBA.
Hasnauenne wu cocraB raszopacmpeneieHuss CcuUCTeMbl au3enedt Ha cyaHe. I[IpeoOpa3oBanue
NOTEHIMAJILHON SHeprun sHeproHocutens (Tormsa) B COV (nu3ensx) Ha cynHe. ['azoo0pa3zoBaHue
Mpu CKUTAaHUM TOIUIMBA Ha cyaHe. DHeproHocutens. OBP peakmuun. DnexTpoHHBIE (OPMYIIBI.
du3nyecKue U XMMUYECKHUE CBOMCTBA 2JIEMEHTOB.
3. Tlonstme «rpy3». Kiaccudukamms rpy3oB MO pa3auyHbIM TNpU3HAKaM. TpaHCHIOPTHBIE OK 01, OK 02,
XapaKTEPUCTUKHA TPY30B. ['py30MepeBO3KH, OCYIIECTBIAEMBIE MOPCKAM M PEYHBIM TPAHCIIOPTOM. 5 OK 04, OK 07,
Oco6eHHOCTH TPY30BBIX onepanuii HeTeHaIuBHBIX cyn0B. HedTenanusuble rpy3sl. HedrenpomykTsl. K 3.2
Hedtbs. Xummnueckue cBoiictBa HEPTH.
IIpomexyTouHas aTTecTaums - AU GepeHIIPOBAHHBIN 3a4eT. 2

Bcero:

78
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3. YCJIO0BUA PEAJIM3ALIMUA OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O TIPEJIMETA

3.1. lns peanuzamuu mporpamMMbl Y4eOHOTO TpeIMeTa MPEeIyCMOTPEH Cleayroliee ydeOHoe
ITOMCIICHHC!

- KaOWHeT «DKOJIOTMYECKHE OCHOBBI IPUPOJONONIBb30BaHusA. (O0IIe00pa3oBaTeIbHbIC

JTUCLUILIMHBD.

Kaouner cooTBeTCTBYeT TpeOoBaHusAM CaHUTAPHO-IMUAEMUOJIOTMYECKUX TMPaBUI |
HOPMAaTUBOB, OCHAIICH THUIIOBBIM OOOPYJIOBaHHEM, B TOM YHUCIE CIEIUATH3UPOBAHHON Y4eOHOM
MeOeNbI0 U CpeACTBAaMU OOYy4YEHHs, HEOOXOIUMBIMH JIJII BBIOJTHEHUS TPEOOBAHHMH K YPOBHIO
MOJTOTOBKU 00YYaIOIIUXCsl.

B xabuHeTe mpemycMoTpeHo clieayromiee 000pyI0BaHHUE:

- KOMIUIEKT y4eOHOH MeOemnu (CTOMBI, CTYIbs, IOCKA);

- KOMIUIEKT y4eOHO-HAIJIAIHBIX MOCOOWM: TAOJMIBI: CTPOEHHWE aTOMa Yriepoja; METaH;
OyTaH; IPUPOAHBIMA Ta3 — XUMUYECKOE ChIPbE; ATUJICH; alEeTUJICH; MPOAYKTHl CUHTE€3a Ha OCHOBE
arneTuseHa; OCH30J1; MOJyYeHHE CHHTETHYECKOrOo Kaydyka M3 HEe(TSHBIX ra3oB; cxema TpyOuaToit
YCTaHOBKH JIJIsSi TEPErOHKM He(TH; OCHOBHOE CHIpbE [UIsl CHUHTE3a IMOJIMMEPOB; MPOMAYKTHI
nepepaboTku HedTH; 0O0pa3oBaHHE BOAOPOIHBIX CBA3EH B MOJIEKYJaX BOJbl U CIHUPTA; CTPOCHUE
deHona; CIHUPTHI W aNbACTUABI;, YCTAHOBKA JUIS MONXy4YeHUS (EeHOIDOPMATBICTUIHON CMOJIBI;
MOJTy4YeHHUE U MPUMEHEHHE YKCYCHOW KUCIIOTHI; 00pa30oBaHHe MaKpPOMOJIEKYIIbl Kpaxmalia; MpOayKThI
nepepadoTKU APEBECUHBI;, MOJYYEHUE alleTaTHOrO BOJIOKHA; CTPYKTYpa MOJEKYJbl O€NKa; CTEHIBI:
[Tepnonnueckas cuctemMa xuMuueckux 3yemeHToB JI.M.MennmeneeBa; Tabiuia pacTBOPUMOCTH;
XUMUYECKUE 3HAKW U ATOMHBIE MAaCChI JIEMEHTOB; HEKOTOPBIE KJIAaCChl OPraHUUECKUX COSAMHEHUH.

B kaOuHeTe npeaycMOTpeHBI CIeIyIOIIIe TEXHUUYECKHE CPeICTBA O0YUCHHUS:

— MEPCOHATIBHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

— TEJIEBU30D;

— BHJICOMarHuTO(oH;

— JIOKaJIbHAsi KOMIIBIOTEPHAs CETh.

s peanuzanuu paboueil mporpamMmbl Y4eOHOTO MpeaMeTa MperycMOTpeHa Oubianoreka u
YUTAIIBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

3.2.1. OcHOBHBIC MeYATHLIEC H31AHNUSA

1. Xumus. bazosslit ypoBens. 10 knacc : yueoHuk / Epemun B.B., Ky3smenko H.E., Tepenun
B.U., Ipo3noB A.A., Jlynun B.B.; mox pen. Jlynuna B.B. - 8-e u3z., crepeotunnoe - Mocksa :
WznarensctBo "lIpoceemenue", 2022. - 208 c. - ISBN 978-5-09-099533-7.

2. Xumus. ba3ossii ypoBens. 11 knacc : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznoe, B. B. Jlyaun ; mox. pen. B. B. Jlyauna. - 8-e m3a., mepepaboranHoe - Mocksa :
NznarensctBo "lIpocBemenune”, 2022. - 226 ¢. - ISBN 978-5-09-099534-4.

3.2.2. OcHOBHBIE 3JIeKTPOHHbIE U3AHUSA

1. bimuos, JI. H. Xumus / JI. H. baunos, W. JI. Tlepdunosa, T. B. CokonoBa. — 3-¢ 3.,
crep. — Cankt-IlerepOypr : Jlamp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — URL.:
https://e.lanbook.com/book/333974 - Pexxum gocTyma: 1mo Mo/ ImmcKe.

2. I'munka, H. JI., O6mas xumust. : yaeobnoe mocobue / H. JI. 'muaka. — Mocksa : KuoPyc,
2024. — 749 c¢. — ISBN 978-5-406-12565-6. — URL.: https://book.ru/book/951751 - Pexum
JOCTYTA: 1O TOJIITUCKE.

3. Henwncosa, O. U., Xumus : yueonuk / O. U. [leaucoBa. — Mocksa : KnoPyc, 2023. — 307
c. — ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217 - Pexum npocryma: Mo
TIOJTITUCKE.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. I'a6puensu, O. C. Xumus. bazoselil yposens. 10 kiacc : yuebnuk / O. C. 'abpuenss. - 5-e
u3]1., nepepabotanHoe - Mocksa : M3narensctBo "[IpocBemenue", 2022. - 192 ¢. - ISBN 978-5-09-
099538-2.



https://e.lanbook.com/book/333974
https://book.ru/book/951751
https://book.ru/book/950217
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2. I'abpuensn, O. C. Xumus. bazossiii ypoBens. 11 kmacc : yueOnuk / O. C. I'abpuensH. - 8-
u3Ml., cTepeoTrnHoe - Mocksa : M3marensctBo "[IpocBemenue”, 2022. - 224 c¢. - ISBN 978-5-09-
099539-9.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB
OCBOEHHUMAOBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

KoHTpoJIb M 01leHKa pacKpBIBAIOTCS Yepe3 MPEeIMETHbIE PE3YNIbTaThl, YCBOCHHBIC 3HAHUS U
npuoOpeTeHHble 00yYarolIMMUCA YMEHHS, HampaBieHHble Ha (OpMUpPOBaHHME OOIIUX H
po(ecCHOHATTLHBIX KOMIICTCHITHH.

Oobmas/npodeccnonanbH Pa3znen/Tema THun oeHOYHBIX MEePONPUATHI
ast KOMIleTeH I Usl
OK 01. Boi6upats | P 1, Tema 1.1. Texymuii KOHTPOJIb B (hopMme:
ciocoObl  pemrenust 3amad | P2, Temsr 2.1, 2.2. — TECTUPOBAHMUE;
npodeccuOHaATBLHON P 3, Tema 3.1. — YCTHBIH OIpOC;
ACATCIIBHOCTH P 4, Tema 4.1. — IIMCbMEHHAas IPOBEPKa;
IPUMEHUTEIBHO K| PS5, Tema5.1. —  OLICHKA BBINOJIHEHHUS
pa3IMYHBIM KOHTEKCTaM P 6, Tema6.1. 11aGOpPaTOPHBIX PadoT.
P7,Tema7.1. [Ipomexxyrounass — arrecranus B
P 8, Temsr 8.1, 8.2. dopme:
P9, Tempr 9.1,9.2,9.3. —  nuddepeHnpoBaHHbIii 3a4eT

P 10, Tema 10.1.

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

OK 02. Hcnoms3oBats | P 2, Tema 2.2.

COBpEMEHHBIE cpencta | P 3, Tema 3.1.

MOKCKa, aHanmza u| PS5, Tema5.1.
HWHTEpIpeTaIuu P 6, Tema 6.1.
uHpOpMaIuU u|P7 Tema7.l.
nH(pOpMaMOHHBIE P 8, Temsr 8.1, 8.2.
TEXHOJIOTHU g | P9, Temsr 9.2, 9.3.
BBITIOJIHEHUS 3ama4d | P 10, Tema 10.1.
npodeccuoHaIbHON P 11, Temsr 11.1(IT-0/c),
NEeSATEIbHOCTH 11.2 (TT-o/c).
OK 04. Dddextusno | P 3, Tema 3.1.
B3aNMOIEHCTBOBATH u| P8, Temsr 8.1, 8.2.
paborate B koyuiektuBe u | P9, Temsr 9.2, 9.3.
KOMaH1€ P 10, Tema 10.1.
Temsr 11.1(IT-o/c), 11.2 (II-
o/c).

OK 07. CognetictBoBath | P 6, Tema 6.1.
coxpaneHnto okpyxawomei | P 11, Temsr 11.1(IT-o/c),

Cpensl, 11.2 (TT-o/c).
pecypcocOepekeHHIO,

NPUMEHSTh  3HaHUS 00

W3MEHEHUU KJIMMAaTa,

MPUHLIMIIBL  OEpeKIUBOrO
MIPOU3BOJICTBA,

3¢ (}HeKTHBHO JEHCTBOBATH

B YpE3BbIYANHBIX

CUTYyaIHsIx

IIK 1.4. DOkcmyaruposarts | P 11, Tema 11.2 (IT-o/c).
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CYIOBBIE JHEpPreTUYeCcKue
YCTaHOBKHU

IIK 3.2. Kontponupoarb

coluoieHne Mep
HPEIOCTOPOKHOCTH BO
BpeMsI HOTPY3KU u

BBITPY3KH U OOpaIeHus ¢
ONAaCHBIMH ¥  BPEIHBIMHU
rpy3aMH BO BpeMs peiica

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




