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PabGouas mnporpamma yueOHoit mucruuimHbl  «OVYILO7  Xumus» s oOydaromuxcs
cnermasibHocT  40.02.04 HOpucnpyaennust (0 OTpaciisiM)  COCTaBlieHa Ha OCHOBaHUH
(dbenepanbHOTO TOCYJaPCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJIapTa CPeAHEro MpodecCUOHaATBLHOTO
obpaszoBanusi mo crnenuansHoctu 40.02.04 KOpucnpynenmus (mo oTrpacisim), YTBEPKIEHHOTO
npukazoM MuHHCTepcTBa npocBeniennst Poccuiickoit ®eneparu ot 27 okTsi0ps 1. Ne 798, a
TaK)kK€ Ha OCHOBaHUM (PeACpaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEIHETO
oOmiero oOpa3oBaHMs, YTBEPXKACHHOTO TMpUKa3oM MuHHUCTepcTBa 00pa3oBaHUsT W HAyKH
Poccuiickoit ®eneparmun ot 17 mas 2012 r. Ne 413, u mnonoxenuit denepanbHO
o0pa30BaTeNIbHONM MPOrpaMMbl CpPETHEro OOIIero 0oO0pa30BaHMs, YTBEP)KIEHHOM NpPUKA30M
MunucrtepcrBa npocsemenus Poccuiickon @enepannn ot 18 mast 2023 r. Ne 371.

CocraBuTtenb paboueil mporpaMmbl P.1. CynelimanoB
(noonucwv)

PaGouass mporpamMma paccMoTpeHa M OJoOpeHa Ha 3acelaHuu Kadeapbl TEXHOJIOTHYECKOTO
oOpazoBaHUs
ot «16» anpens 2024 r., nporokon Ne 10

3aBenytonuii kadeapon P.N. CyneiimanoB
(noonucwv)

PaGouass mporpamma paccmoTpeHa u oaoOpeHa Ha 3acemanun YMK dakynbrera uctopum,
UCKYCCTB U KPBIMCKOTATapPCKOTO SI3bIKa U JINTEPATYPhI
oT «16» anpens 2024 r., mpotokosn Ne 7

[Ipencenarens YMK N.A. baBOekoBa

(noonucvw)
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1. OBHIAA XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBHOU JUCIHUITINHBI
«XuUMHuD»

1.1. MecTo AucuMILUINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NP OrpaMMbl

VYyebnass aucuuiuiiHa  «XUMHUS»  SBIAETCS — 4YacThio  00IIE00pa3oBaTEIBHOTO  ITUKJIA
00pa3oBaTeNbHOW MPOTPAaMMBI B COOTBETCTBUHU C (eepajbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIM
crangapToM 1o cnenuanbHoctd 40.02.04 FOpucnpynennus (1o oTpacisiM), YTBEpKISHHBIM IPUKA30M
MunuctepcrtBa npocsenieaus Poccuiickoit @eneparuu ot 27.10.2023 Ne 798.

1.2. llesin ¥ nJIaHMpPYyeMBble pe3yJbTAThl OCBOCHHUS YUeOHOH TUCUMILINHBI

['maBHBIMU TETIIMU U3YYCHUS TACITUTUTHBI SBJISIOTCS:

(dbopMupOBaHHE CHUCTEMBbl XUMUYECKMX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIFOIICH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOU JIGKAT KIIFOUEBBIC MOHATHS, (yHIAMCHTAIbHBIC 3aKOHBI U
TEOPUH XUMHUHU, OCBOCHHUE sI3bIKA HAYKW, YCBOCHHWE W IOHUMAaHHUE CYIIHOCTH JIOCTYITHBIX 000OIIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

dbopMHpOBaHHE W Pa3BUTHs MPEJACTABICHUN O HAYYHBIX METOJAX II0O3HAHUS BEIICCTB U
XUMHYECKUX PEaKIHiA, HeOOXOUMBIX JIJIS IPHOOPETCHHUSI YMEHHUH OPHUEHTUPOBATLCS B MUPE BEIIECTB U
XUMHYECKUX SIBJICHHIA, UMEIOIIIX MECTO B TIPHPOJIE, B MPAKTUYCCKON W TIOBCETHEBHOM JKU3HH,

pa3BUTHE yMEHWUH W CIIOCOOOB JIEATEIIPHOCTH, CBS3aHHBIX C HAONIOJICHUEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TPABHII 0€3011aCHOTO OOpAIEHUS C BEIIECTBaAMHU.

[Ipy W3y4YeHWH AMCIUILIUHBI «XUMUS» JOMHHHPYIONIEe 3HAUYCHUE MPUOOPETAIOT TaKWe el H
3aJlaud, KaK:

aJanranys OOyJarmuXcs K YCIOBUSAM JUHAMHYHO pa3BHBAIOMICTOCS MHPa, (OPMHUPOBAHHE
UHTEJJIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY NMPUHATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopmMupoBaHHEe y OOYYArOIIUXCS KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMITETECHIIMM), HMEIOITHX
YHHUBEpCaJIbHOE 3HAYEHHUE JUIsl PAa3IMUHbIX BUAOB AEATEIbLHOCTH: PEIIeHUs MpoOiieM, MOUCKa, aHalnu3a U
00paboTkn mHMOpPMAIUK, HEOOXOMUMBIX JJIsi MPUOOPETEHUS OMBITA NEATCILHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B TO3HAaHMM XHMHH, a TAKXKe ISl OLUEHKU C IMO3UIUN 3KOJOrHYecKoi Oe30macHOCTU
XapakTepa BJIHUSHUS BEIIECTB M XUMUYECKHUX MTPOLIECCOB Ha OpraHU3M YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE T[IO3HABATENIbHBIX HWHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyuaronuxcs: CoCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMUU B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIb30BAaTh COBPEMEHHbIE HH(DOPMALIMOHHBIE TEXHOJIOTHH Ui TIOUCKa
U aHaJIM3a y4eOHOW U HAyYHO-TIOMY/ISIPHON MHGOPMAIIMN XUMUYECKOTO CO/IepP KaHMUS;

dbopMHpoBaHHE M pPA3BUTUE Y OOYUYAIOUIUXCA ACCOLMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaOMI0ATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
TUTAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaronuxcs YOEKIEHHOCTH B T'yMaHHUCTHYECKOW HAIPaBICHHOCTH XUMUH, €€
BKHOM POJIM B PEIICHUHU INIOOANBHBIX MPOOJIEM PalMOHAIBHOTO MPUPOIOTOIB30BAHUS, MOMOJIHEHUS
SHEPreTHUYECKUX PECypCcOB U COXPAHEHHUS TMPHUPOJHOTO pPABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH
OepeXKHOTO OTHOIICHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHS OMbITA UCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHWM A7 TMPHUHITHUS TPAMOTHBIX PEIIEHUH B CHUTYallUsSX, CBA3AHHBIX C XUMHUYECKHMH
SIBIICHUSIMU.

Oco6oe 3HaueHne aucuuiuivHa uMmeer npu gopmupoBanuu OK 01, OK 02, OK 04, OK 07, a
TaKXe JINYHOCTHBIX pe3ynbTaros JIP 9, JIP 10.
B pamkax nporpammbl yueOHOW AMCIMIUIMHBI ITIAHUPYIOTCS CIIEIYIOLINE PE3YIbTaThl €€ OCBOCHUS:

Kon n IInanupyemMsble pe3yJibTaTbl OCBOCHHS JMCIHIIIHHBI




HANMEHOBAHHE
(popmupyembIx
KOMIIEeTeHI N i

Oo0mue

JucnuiinHapHble (peaMeTHbIE)

OK 01. Beibupats
CIOCOOBI peleHus
3a7a4
npohecCroHaIbHON
JEeATETbHOCTH
MMPUMCHHUTEIILHO

K pas3siind4HbIM
KOHTEKCTaM

B gactu TpynoBoro BocutaHus:

- TOTOBHOCTb K TPYAY, OCO3HAHHE
IIEHHOCTH MaCTepCTBa, TPYIAOIIO0UE;

- FOTOBHOCTh K aKTUBHOMW JICATEIBHOCTH
TEXHOJIOTUYECKOW M COLMAJIBHON
HaIlpaBJICHHOCTH, CITIOCOOHOCTD
WHUIMMPOBATH, TNIAHUPOBATH U
CaMOCTOSITEILHO BHITOIHATH TAKYIO
JeATEIbHOCTb.

OBnajieHue yHUBEPCANBHBIMA Y4€OHBIMU
MO03HABATEIBHBIMU JACHCTBUSIMHU:

a) 0a30BbIE JIOTHUECKHE ACHCTBHS:

- CAMOCTOSITEIBHO (POPMYITHPOBATH U
aKTyaJIM3UpOBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN TIPU3HAK
WJIM OCHOBAHUS JUTS CPAaBHEHUS,
KJIaCCU(UKAIIUK 1 000O0IICHUS;

- ONpeNeNsATh LENHN e TeTbHOCTH,
3a/1aBaTh IapaMeTPbl U KPUTEPHH UX
JIOCTHYKCHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pACCMATPUBAEMBIX
SIBTICHUSX;

- BHOCUTB KOPPEKTUBEI B JICATEILHOCTD,
OIICHUBATH COOTBETCTBUE PE3YIILTATOB
EIISIM, OIICHUBATh PUCKH TTOCIIEICTBHHA
JIeSTELHOCTH,

- pa3BUBATh KpeaTUBHOE MBIIIICHUE TIPH
PELICHUY )KU3HEHHBIX MTPOOJIEM.

0) 0a30BbIC HCCITEIOBATEILCKIE
JEUCTBUA:

- BIIaJICTh HABBIKAMU Y4eOHO-
HCCIIEIOBATENbCKOM M MTPOEKTHOM
JIeSITEIbHOCTH, HAaBBIKAMU pa3peIlcHHs
po0Jem;

- BBISIBJIATH PHYMHHO-CIIC/ICTBEHHBIC
CBSI3U M aKTYaJIM3UPOBATh 3a]1auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUS,
HAXOJUTh APTYMEHTBI JJIs
JIOKa3aTeNILbCTBA CBOUX YTBEPIKIACHUIA,
3a/1aBaTh MapaMeTphbl U KPUTEPUH
PpeIleHHUS;

- aHAJM3UPOBAThH MOITYUCHHBIC B XO/I€
pelleHHs 3aaukl Pe3yJIbTaThI,
KPUTHYECKHU OI[CHUBAThH UX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh
HW3MEHECHUE B HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
[T03HABATENBHYIO U TPAKTHYECKYIO
0051acTH KHU3HEAEATENbHOCTH;

- YMETh UHTErPUPOBATh 3HAHUS U3
Pa3HBIX IPEJAMETHBIX 00JIACTEN;

- BIAQJCTh CUCTEMOW XMMHUYCCKUX 3HAHUM,
KOTOpas BKJIIOYAET: OCHOBOIIOIATAIOIINE
MOHATHUSA (XUMHYECKUH 3JIEMEHT, aToM,
JJIEKTPOHHAsE 000JI04Ka aToma, S-, p-, d-
3JICKTPOHHBIC OpPOUTAIIN ATOMOB, HOH,
MOJIEKyJia, BAJIEHTHOCTbD,
3JIEKTPOOTPUIIATETHLHOCTD, CTEIIEHB
OKHUCJICHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YIJIEPOHBIN CKeneT, (PyHKIIMOHATbHAS
IpYIINa, PajuKai, u30MepHsi, U30MepHI,
TOMOJIOTMYECKUN psiJi, TOMOJIOTH,
YTIEBOJOPOIBI, KHCIOPOA- U
a30TCO/IepIKallie COeNUHEHMS,
OHMOJIOTHYECKN aKTUBHBIE BCIIIECTBA
(YTJIeBOIBI, JKUPHI, OCITKH ), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCANHECHM A,
KPUCTAJUTMYECKAs PEIIeTKA, TUIIBI
XUMHUYECKUX PEAKIIIH (OKHCIUTETHHO-
BOCCTAaHOBHTCIIbHBIC, DK30-U
OHAOTCPMHUYCCKUEC, pCAKIITNU HOHHOT'O
oOMeHa), pacTBOp, IECKTPOITUTHI,
HEDJIEKTPOJIUTHI, SJIEKTPOITUTHYECKAS
JIUCCOITHAITHS, OKUCIIUTENh, BOCCTAHOBUTEID,
CKOPOCTHh XUMHYECKOW PEaKITHH,
XUMHYECKOE PAaBHOBECHE), TEOPHH M 3aKOHBI
(Teopus XMMHYECKOT'O CTPOCHHUS
opranudeckux pemects A.M. bytieposa,
TEOPHS IEKTPOTUTHIECKOHN THUCCOIINAIUH,
nepuoanyeckuii 3akon J[.M. Menieneena,
3aKOH COXpPaHEHUS MAcCHl),
3aKOHOMEPHOCTH, CHMBOJIHMYECKHH S3BIK
XUMUH, (DAKTOIOTHIECKHUE CBEACHHUS O
CBOICTBax, COCTaBe, MOTYICHUN U
0e30ImacHOM HCITOIB30BAHNH BaYKHEHUIITIX
HEOPTaHWYECKUX M OPTaHMIECKUX BEIIECTB B
OBITY ¥ IPAKTUYECKON JAEATEIHHOCTH
YeNTOBEKa;

YMETh BEISBIISITh XapaKTEePHbIE MPU3HAKU U
B3aMMOCBSI3b U3YYEHHBIX TIOHSATHH,
MIPUMEHSTh COOTBETCTBYIOINE OHATHUS TIPH
OIMMCaHWUU CTPOCHUS U CBOHCTB
HEOPTraHWYEeCKUX M OPTaHMYECKUX BEIIECTB U
WX MIPEBPAIICHUH; BBISIBIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUHN C TIOHSATHIMH U
MIPEJICTaBICHUSIMU IPYTHX
€CTECTBEHHOHAYUYHBIX TIPEIAMETOB;

- YMETh HUCIOIb30BaTh HANMEHOBAHUS
XUMHYECKUX COCITMHEHHUI MEXTyHApOTHOTO
COI03a TEOPETUYECKON U MPUKIIaTHON XUMUU
Y TPUBUAJIHHBIC Ha3BaHMS BAYKHEHUIITHX
BelIeCTB (ITUJICH, alleTUJICH, TIIUIEPHUH,




- BBIJIBUTaTh HOBBIC UJIEH, NIPEAJIAraTh
OpUTHHAJIbHBIE MOJXO0bI U PELLICHHUS;
- CIIOCOOHOCTH UX MCIOJIb30BaHUS

B MO3HABATEJILHOM M COI[MAJIbHOM
MPAKTUKE

¢denon, popmanbaerua, ykCycHasi KUCI0Ta,
TJIMLIMH, YTapHBIN Ta3, YIIIEKUCIbII ras,
aMMHUak, raumieHas H3BecTb, HeraleHas
M3BECTb, TUTHEBAs cOla U APYTHX),
COCTaBIISITH (POPMYITBI HEOPTAHHUUECKUX H
OpPraHn4CCKuX BCUICCTB, YPAaBHCHUA
XUMHNYECKUX peaKHHﬁ, O6’L$ICH$ITI) HUX CMBICII;
MOATBEPKAATH XapaKTEPHbIE XUMUYECKUE
CBOICTBA BELIECTB COOTBETCTBYOLIUMU
OKCIICPUMECHTAMU U 3allUCAMU ypaBHCHI/Iﬁ
XUMUYECKUX PEAKLINN;

- YMCTb YyCTaHaBJIMBATh IMPUHAAJICKHOCTD
N3YYCHHBIX HCOPTAHNUYCCKUX U
OPraHn4CCKUX BECHICCTB K ONPCACITICHHBIM
KJIaccaM U T'PYIIaM COEUHEHHU,
XapaKTepH30BaTh UX COCTAB M BaKHEHIIINE
CBOﬁCTBa; OonpeaciiaATb BUAbl XUMUYCCKUX
CBsI3€l (KOBaJICHTHAsI, NOHHAS,
MeTaJUTMYeCKasi, BOJOPOHAS ), THUIIBI
KPUCTAJUIMYCCKUX PEIICTOK BEUICCTB,
KJIACCU(PUIIMPOBATh XMMUYECKHE PEAKIIHH;
- chOopMHUPOBATh MPEACTABICHHS: O
XUMHYECKOU COCTaBJISAIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POIU
XHUMHWH B TTO3HAHUU SIBIIEHUN Ipupoanl, B
(OpMUPOBAHWN MBIIIICHUS H KYJIbTYPbI
JUYHOCTH, € PYHKIIHOHATLHON
TPaMOTHOCTH, HEOOXOIUMON IS PEIIeHNS
MPAKTHYECKUX 3a/1a4 U IKOJIOTHUECKH
000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO M TIPUPOIHON Cpe/Ie;

- YMETh MPOBOAUTH PACUETHI 110
XUMHYECKUM (HOpMYIIaM B YpaBHEHHUSIM
XUMHYECKUX PEAKITHI C UCTIOIH30BAHIEM
(U3NYECKUX BETNYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOMIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMaJbHbIE YCIIOBH)
ra3oB, KOJMYECTBA BEIIECTBA; UCIOIb30BAThH
CHUCTEMHBIe XHMHYECKHEe 3HAHUS /IS
MIPUHATHUS PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYaIHSAX, CBI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM

OK 02.
Hcnons3oBaTth
COBpEMEHHEIE
CpencTBa IoncKa,
aHaIM3a u
MHTEpIpEeTaIN
nHpopMarum, u
UH(OPMAITIOHHEIE
TEXHOJIOTUH JUIS
BBITIOJTHEHHUS 3a/1a4
npoeccuoHATBHOM
JeATebHOCTH

B obnactu ieHHOCTH Hay9IHOTO
MIO3HAHUS:

- c(OpPMHPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
YPOBHIO Pa3BHTHS HAYKH U
00IIeCTBEHHOH MPAKTHKH, OCHOBAaHHOTO
Ha JJajore NpakTHKNA, OCHOBAaHHOTO Ha
JHaiore KyJabTyp, CIIOCOOCTBYOLIErO
OCO3HAHHMIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAHUE S3BIKOBOH 1
YUTATENBCKON KYIbTYPBI KaK CPEACTBa
B3aMMOJICHCTBHS MEXKY JIOJBMH U
MIO3HAHUS] MUPA;

- YMETh TJIAHUPOBATH U BBHITOIHSATH
XUMHYECKUH IKCTIEPUMEHT (TIpeBpaIeHIs
OpPTaHWYECKHX BEIIECTB TP HATPEBAHUH,
MONTyYeHHE STHIICHA M H3YYEHUE €T
CBOICTB, KAUECTBEHHBIE PEaKIINH Ha
aJbJICTU/IBI, KpaxMall, YKCYCHYIO KUCIIOTY;
[eHaTypanus OeJIKOB NMPU HarpeBaHUH,
[[BETHBIE pEaKIIUU OEIKOB; MPOBOIUTH
peaKIy HOHHOTO OOMEHa, ONPENeNiTh
Cpey BOIHBIX PACTBOPOB Ka4eCTBEHHBIE
peaxiuu Ha cyibdaT-, KapOOHAT- M XIOPH/I-
AHUOHBI, HA KATUOb AMMOHHUSI; pelIaTh
AKCIIEpUMEHTAIbHBIC 33a/1a4M 110 TeEMaM
"Meramnbel" u "Hemeramner") B




- OCO3HaHUE LICHHOCTU HAay4YHOU
JeATeIbHOCTH, TOTOBHOCTD OCYILIECTBIISTD
MPOEKTHYIO U UCCIIEOBATENBCKYIO
JeATebHOCTh MHUBHIYAIBHO U B
rpyIIIe;

OBnajeHue yHUBEPCANbHBIMU Y4€OHBIMU
IIO3HaBAaTCIbHBIMU ):[CI\;ICTBI/ISIMI/I:

B) B pabora ¢ nHpopMaIuei:

- BJIaJCTh HAaBLIKAMU MOJIYYCHUS
UH(OPMAIMK U3 HICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIIbHO OCYIICCTBJIATH
MIOMCK, aHAJIN3, CUCTEMATH3AIIUIO 1
UHTEPIIPETAINIO HHPOPMAITUH
Pa3IHYHBIX BHJIOB U OPM
IpE/ICTaBIICHMS,;

- CO3/aBaTh TEKCTHI B PA3IHYHBIX
(dopMaTax ¢ y4eToM Ha3HAUCHUS
WH(POPMAINH U [IEJIEBOH ayTUTOPHH,
BBIOHpAst ONTUMAIILHYIO (OpMY
NpEACTaBJICHUA U BU3YyaJlIn3alluu,

- OIIEHUBAThH JOCTOBEPHOCTB,
JJIETUTUMHOCTB I/IH(i)OpMaI_[I/II/I, (S
COOTBETCTBUEC MIPABOBBIM K MOPAJIbHO-
OTUYCCKHUM HOpMaM;

- WCIIONB30BAaTh CPEJICTBA
HHPOPMAITMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pELICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

OpraHU3AIMOHHBIX 33]1a4 C COOII0CHUEM
TpeOOBaHMI DPTOHOMHKH, TEXHUKH
0€e30MaCHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBbIX H
STUYECKUX HOPM, HOPM
HHPOPMAITMOHHOH 0€30TaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3aIUTH HHPOPMAIH, HH(HOPMAITHOHHOM
0e3011acCHOCTH JINYHOCTH

COOTBETCTBHU C MTPAaBUIIAMHU TEXHUKU
0e30macHOCTH MpH 00paleHNH C
BEIIECTBAMU 1 1a0OPaTOPHBIM
000pyAOBaHHEM; TIPENICTABIISH PE3yIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B hopMe
3aIMCH YPAaBHEHUI COOTBETCTBYIOIIHX
peakuuii 1 GOpMyIUPOBaThH BEIBOABI HA
OCHOBE 3TH; PE3yJIbTATOB;

- YMCTb aHAJIM3UPOBATH XUMUUYCCKYTIO
WH(POPMAIUIO, OTY4aeMYIO U3 Pa3HbI;
HCTOYHUKOB (CPEACTB MacCOBOM
uHpopManuu, ceTb HTepHET U ApyTHe);

- BJIaACTb OCHOBHBIMU ME€TOAaMH HAYYHOI'O
IIO3HaAHHUA BCIICCTB U XUMHUYCCKHU, SIBJICHUM
(mabiroieHue, n3MepeHune, SKCIIEPUMEHT,
MOJICTTUPOBAHHUE);

- YMCTb IPOBOAUTE paCUECTHI 110
XUMHYECKUM QopMysIaM U ypaBHEHHS!*,
XUMHYECKUX PEAKIUI C UCTIONb30BaHUEM
(U3NYECKUX BETTMYUH XapaKTepPU3YIOIIHX
BEIIIECTBA C KOJTHYECTBEHHOH CTOPOHBI:
Macchl, 00beM; (HOpMabHBIE YCIOBHUS)
ra3oB, KOJMYECTBA BEUIECTBA; UCIOIb30BaH
CHUCTEMHBIC XUMHNYCCKNEC 3HAHUA JIA
MPUHATHUS PELICHUN B KOHKPETHBI;
KU3HEHHBIX CUTYaLlUsAX, CBSI3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh
1 paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIPEACICHUIO;

- OBJIAJICHHE HAaBBIKAMHU Y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHOU U
COIIMAJIFHOM JCATCIBFHOCTH;
OBnagenue yHUBEpCaIbHBIMU
KOMMYHHMKATUBHBIMH JICHCTBUSIMHU:
0) coBMecTHas AEATEbHOCTD:

- I[IOHUMAaTbh U HCIOIb30BAThH
MIPEUMYILIECTBa KOMaHJHOH U
WHAWBUIYaJIbHON paboThl;

- NPUHUMATH LIeJIH COBMECTHON
NeATEeIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHHUPOBATH JIEUCTBUS 110 €€
JOCTHKEHUIO: COCTaBIATH IJIaH
JEMCTBUH, pacIpeneNnsaTh POIU C YIETOM
MHEHUH Y4aCTHHKOB 00CYKAaTh

- YMETh TJIAHUPOBATH U BBHITOIHATH
XUMHUYECKUH IKCTIEPUMEHT (TIpeBpaIeHIs
OpPTaHWYECKHX BEIIECTB IIPH HATPEBaHHM,
MONTyYeHHE STHIICHA U H3YYEHUE €T
CBOICTB, KAUECTBEHHBIEC PEAKIINH Ha
aJbICTU/IBI, KpaxXMaJl, YKCYCHYIO KHCIIOTY;
JleHaTypanus OEIKOB IPU HarpeBaHUH,
[[BETHBIE PEAKIIUU OEITKOB; TPOBOIUTH
peaKIy HOHHOTO OOMEHa, ONPENeNiTh
Cpeny BOIHBIX PaCTBOPOB, KAYECTBEHHBIE
peaxiuu Ha cyibdaT-, KapOOHAT- M XIOPH/I-
AHUOHBI, HA KATHOH aMMOHUS; pelaTh
SKCIEPUMEHTAILHBIE 3a]]a4H 110 TeMaM
"Meramnbel" u "Hemeramisr") B
COOTBETCTBHH C TIPABUIIAMUA TEXHUKH
0e30macHOCTH MpH 00paLEHNH C
BEILIECTBAMU 1 J1a00OPaTOPHBIM
000pyOBaHUEM; IPENICTABIISITh PE3YJILTAThI




PE3YyIbTaThl COBMECTHON padOTHI;

- KOOpAMHHUPOBAThH U BBITIONHATH paboTy
B YCJIOBHSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUSI;

- OCYWIECTBIISTH MO3UTUBHOE
CTpaTErnyecKoe MOBECHUE B Pa3INYHbIX
CUTYyalUsIX, TPOSBISTH TBOPUECTBO U
BOOOpakeHre, ObITh HHUIIMATHBHBIM
OBnaseHne yHUBepCaTbHBIMU
PETYISITUBHBIMU ACHCTBUSMHU:

T IPUHATHE Ce0s U APYTHX JIIOACH:

- TPUHUMATH MOTHBBI U apTyMEHTEHI
JPYTHX JIIOJel TIPY aHAIN3€e Pe3yIbTaToB
JeTelbHOCTH,

- TpU3HABATh CBOE MPABO M MPABO
JPYTUX JIFOJCH Ha OLIHOKH;

- pa3BUBAThH CIIOCOOHOCTH TOHUMATh MU
C MO3UIIMU JAPYTOro YeIoBeKa

XUMHYECKOTO SKCTIIEpUMEHTa B (hopMe
3alMcy ypaBHEHUH COOTBETCTBYIOIINX
peakuuii u GOpMyJIUPOBATH BHIBOABI HA
OCHOBE 3THX pe3yJIbTaTOB

OK 07.
ConeiicTBOBaThH
COXpaHEHHIO
OKpYy’Karolen
cpeipl,
pecypcocoepexeHn
10, IPUMECHATH
3HaHUS 00
M3MEHEHUHU
KJTUMAaTa, MPUHIUTIBI
OCpEeKITMBOTO
MIPOM3BOJICTBA,

3 pekTHBHO
JIeIICTBOBATh B
Ype3BbIUYaHBIX
CUTYaIUsIX

B 00s1acTu 3K0JIOrH4E€CKOro BOCIIUTAHUS:
- chOopMUPOBAHHOCTh KOOI UYECKOM
KyJIbTYpPbl, IOHUMAaHUE BIIMAHUA
COIMATBHO-DKOHOMUYIECKUX TIPOIIECCOB
Ha COCTOSIHHUE MPUPOJIHON U COLUATBHON
cpenpl, OCO3HaHHE TJI00aTHHOTO
XapakTepa IKOJOTHIECKUX MPoOIeM;

- IJJAHUPOBAHME U OCYILECTBIICHUE
JIEUCTBUHM B OKpYy»Kalolllel cpejie Ha
OCHOBE 3HAHU4 LieJiel YCTOMYHBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HENIPUATHE JICUCTBUH,
MPUHOCAILMX BPEI OKPYXKAIOLIEH Cpene;
- yMeHHE NPOTHO3UPOBATh
HEOIAroNpUATHBIE YKOJIOTHIECKHE
MOCJIEACTBUS MPEATIPUHUMAEMBIX
JIEWCTBUM, NTPENOTBpAIlATh UX;

- pacLIMpEeHUe OIbITa ACATEIbHOCTH
SKOJIOTMYECKON HANPaBIEHHOCTH;

- OBIIaJIeHHE HaBbIKAaMH y4eOHO-
HCCIIeI0BATENbCKOM, TPOCKTHOU 1
COLIMAJIBHON ACATEIbHOCTH

- chopmupoBaTh IpeACTABICHHS: O
XHMHUYECKON COCTaBIISIONIEN
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POIU
XHMMUHU B IIO3HAHUHU SIBJICHUN Ipupoanl, B
(bOpMHPOBaHWN MBIIIICHUS ¥ KYJIBTYPBI
JUYHOCTH, €€ PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS
MPAKTHYECKUX 33a/1a4 U IKOJIOTHUECKH
000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO M TIPUPOTHOM Cpe/Ie;

- yMEeTb COONIOAATH MPaBHiIa YKOIOTHUECKH
[eN1eco00pa3HOro TOBEICHSI B OBITY U
TPYAOBOH NEATENFHOCTH B LENAX
COXpaHEHUS CBOETO 37I0POBbS U
OKpPYXaroLEel TPUPOAHON CPEbL;
YUUTHIBATh OMACHOCTH BO3ACHCTBHUS Ha
JKUBBIE OPTaHU3MBI OITpeIeNIEHHBIX BEIIECTB,
MTOHUMAas CMBICIT TTOKa3aTels MpenebsHON
JIOTTYCTUMOM KOHIIEHTPAIIUN

B paMKax IMporpaMmbl y‘Ie6H0ﬁ JUCUUIIIMHBI IINIAHUPYETCA JOCTHKCHUEC TUYHOCTHBIX PE3yIbTAaTOB!

Ko JnyHOCTHBIX
pe3yJabTaToOB

JIMYHOCTHBIE pe3yabTaThl

JP9

CosHaromwii IeHHOCTh JKU3HH, 370pOBhs U Oe3omacHocTH. CoOMrogarommii u
MIpOTaraHuPYIOIIAN 3/I0POBEI 00pa3 ®KHU3HU (3I0POBOE MUTAHKUE, COOIOCHIE THTUEHBI,
PEXUM 3aHATUH U OTIIbIXA, PU3NUECKass AaKTUBHOCTB), IEMOHCTPUPYIOIIHHA CTPEMIICHHE K
(hmzmueckoMy coBepiieHCTBOBaHUIO. [[posBistonumii co3HATENFHOE U 00OCHOBAaHHOE
HENpPUATHE BPEAHBIX MTPUBBIUEK M OMACHBIX HAKIIOHHOCTEH (KypeHue, yIoTpediieHne
AJIKOTOJIsI, HAPKOTHUKOB, TICHXOAKTUBHEIX BEIIECTB, a3apTHBIX UTP, JHOOBIX (hopM
3aBHUCHMOCTEH), IECTPYKTHBHOT'O TIOBEACHHUS B O0IIIECTBE, B TOM YHCIe B U(MPOBOH cpefie

JIP 10

Bepe)KJ'II/IBO OTHOCHMHﬁCH K OpUpOAHOMY HACICANUIO CTPAHBI U MUPA, HpOHBJ’IHIOH_II/If/i
C(bOpMI/IPOBaHHOCTB JKOJIOTUYECKOU KYJIbTYPBhI Ha OCHOBC ITIOHMMAHUA BJIIMAHUA COLIUAJTIBHBIX,
OKOHOMHNYECCKHUX U HpO(l)CCCI/IOHaJ'IBHO'HPOPBBOI[CTBGHHBIX MMpoOHCCCOB HAa OKPYKAIOUIYIO
cpeay. Bblpama}oumﬁ ACATCIIbHOC HCPUATUC ﬂeﬁCTBHﬁ, IMMPUHOCAINUX BpCA MPUPOALC,




HaIlpaBJICHHLIC HA 3360Ty O HUX

pacIo3HAONINI OTaCHOCTH Cpebl OOMTaHUS, MPEAYNPEKIAIONINN PHCKOBaHHOE MTOBECHNE
JOPYTUX TpakAaH, MOMyJISPU3UPYIOIIUI cIIOcOOBI COXpaHEHHs MAMSITHUKOB IIPUPOABI CTPaHBI,
perroHa, TEpPUTOPHH, TIOCETICHHUS, BKIIOUEHHBIN B 0OLIECTBEHHbIC MHULIMATHBEI,

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI AUCUMIIJIMHBI M BUABI YU4eOHOil padoThl

Bua yueoHoli padoThI

O0BLeM B yacax

O6BeM 00pazoBaTeNnbHON MPOTrpaMMBbl yIEOHOH TUCIIUTUTAHBI 72
BT. 4.:

TEOPETUYUECKOE 00yUeHUE 36
J1a00paTOPHBIC 3aHATHS 10
MIPaKTHYECKUE 3aHATH, KOHTPOJIbHBIE PaOOTHI 24
MIPOMEXKYTOYHAS arTecTanud (Apyras popma KOHTPOIS (MTOroBas KOHTPOJIbHAs 9

pabora))
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2.2. TemaTnuyeckuii IUIaH U cO/iep:KaHMe Y4eOHOM JMCIUIIIHHBI

Konapl
KOMIIeTeHI U
Oo0nbeMm, ak. 4./ B 1 JIHHOCTHBIX
pe3yJabTaToB,
HaunmeHoBanue T.4. OIPaKTU4. / B
O a— Conep:xanue yue0HOro marepuaja u ¢popMbl OPraHu3al UM JAesITeILHOCTH 00yYaloUuXCcs — ¢popmupoBanuio
KOTOPBIX
CIocoOCTBYET
3JIeMeHT
MPOrpamMMBbl
1 2 3 4
Pa3zaen 1. OcHOBBI CTPOEHMS BellleCTBA 6/4
Tema 1.1. Ctpoenue Coaep:xanne yueOHOTo0 MaTepuaia
aTOMOB XUMHNYECKUX COBpeMeHHBIe MOZICIIb CTPOCHUA aToMa. CHMBOJINYECKUH S3bIK XUMHUN. XUMHUYECKUIH JJIEMEHT.
AJIEMEHTOB U MpHpoja | DJIeKTpoHHas KoH(urypamus atoma. Kiaccudukarms XAMAIECKUX JIEMEHTOB (S-, P-, 0-3JIEMEHTHI). 5
XUMHUYECKOUN CBSA3U BasenTHbIC 371eKTpOHBI. BaleHTHOCTE. DIEKTPOHHAS IPUPOAA XUMUYECKON CBSI3H.
DNEeKTPOOTPHUIIATENBHOCTh. BHIBI XMMHUYeCcKO# CBs3M (KOBaJeHTHAsI, MOHHAS, MEeTaJNTNYecKas,
BOJIOPOMIHASI) U CITOCOOBI ee 00pa30BaHUS OK 01. JIP 9
B ToMm unciie NpakTHYeCKHUX 3aHATHI 2 HP’ 10 ’
Pemenue 3ajanuii Ha KCHOIB30BAHUE XUMUYECKOM CUMBOJIMKU U HA3BaHUW COETMHEHUH IO
HOMEHKJIAType MEXIYHapOIHOTO COI03a TEOPETUIECKON U TMTPUKIAJHON XUMUHU U TPUBHAITBHBIX
Ha3BaHWUU IS COCTABJIEHUS XUMUYIECKAX (POPMYIT IBYXATOMHBIX COSAMHEHUH (OKCHIOB, CYIb(HIOB,
TUAPHUIOB U T.I1.) ¥ IPYTHX HEOPTAHIMYECKIX COCTMHEHHUI OT/IENBHBIX KIaCCOB. 2
[IpakTudeckue 3agaHus HA YCTAHOBJIEHUE CBSI3U MEXKY CTPOSHHEM aTOMOB XHMHYECKUX JJIEMEHTOB
Y TIEPUOINIECKUM N3MEHEHHEM CBOMCTB XUMUYECKUX IIEMEHTOB U UX COCMHEHNH B COOTBETCTBUHU
¢ nojoxkeHueM Ileprnoauyeckoil CUCTEMBbI
Tema 1.2. Conep:xxanne yued0HOro MaTepuaia (MpakTHYecKue 3aHATHS) 2
[Tepronnuecknit ITepuonnueckas cucrema xumudeckux 3iaeMmeHToB .M. Menneneepa. @u3nyeckuii CMbICIT
3aKOH U Talbnuia [lepronnueckoro 3akona J[.U. MenaeneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOMCTB XMMHYECKIX
J.. Menneneena 3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJI0KEHUEM OK 01, OK 02,
XUMHYECKOT0 deMeHTa B llepuoamueckoii cucteme. MUpoB0o33peHUYECKOe U HAYTHOE 3HAUCHHE 9 JIP 9, JIP 10

ITepuonuueckoro 3akona [I.1. Menneneera. [Iporuosel .. Menneneesa. OTKpbITHE HOBBIX
XUMHYECKUX dJIEMEHTOB. Perrenne mpakTHKo-OprueHTUPOBAHHBIX TEOPETHUECKUX 3aIaHui Ha
XapaKTepHu3alfio XUMUIECKUX 3JIEMEHTOB «MeTaumnieckue / HeMeTaNInNYeCKUe CBOWCTBA,
3JIEKTPOOTPULIATETBHOCTh XUMUYECKUX 2JIEMEHTOB B COOTBETCTBUU C UX JICKTPOHHBIM CTPOCHHUEM U
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IIOJIOKCHHUEM B HepI/IOI[I/I‘lCCKOI‘/'I CUCTEMEC XUMHNYECCKUX 3JICMCHTOB HI/I MGHI[CJ'IGGBa»

Pazjaen 2. XuMnuyeckue peakuuu

12/4/2

Tema 2.1. Tunsl

XUMHUYECKUX peaKri

Conep:xkanue y4eOHOro MaTepuaia

Kiaccudukarus u TUIIBI XUMAYECKUX PEAKIIUi C y4acTHEM HeopraHu4Yeckux BemecTB. CocTaBieHUe
ypaBHEHU peakiuil COSTUHEHMS, Pa3IoKEHUs, 3aMeIlleHHs], OOMEHa, B T.4. PEaKIM i TOPEHHSI,
OKHCIIEHUSI-BOCCTAHOBJICHMS.

YpaBHeHUs OKUCIeHUSI-BoccTaHOBIeHUS. CTeneHs okucienus. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHne U ypaBHEHUE OKCHINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI METOIOM DJIEKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIMH B IPUPOJIC, IIPOU3BOJICTBEHHBIX MPOIECCAX U
JKU3HENEATETPHOCTH OPTaHU3MOB

B Tom uncie MPAKTUHYICCKUX 3aHATHH

KommnuectBennslie oTHOMIEHNS B XUMHUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHA B XUMHUH U PACUETHI 110
YpaBHEHUSM XMMHYECKUX peakiuii. Monp Kak eJrHAIA KOJTWYeCTBa BelmecTBa. MospHas Macca.
3aKoHBI COXpaHEHHsI MacChl M JHEPTHH. 3aKOH ABorajpo. MolsipHbIil 00beM ra3zoB. OTHOCHTENBHAS
IUIOTHOCTh a30B. Pacuersl 1o ypaBHEHUSIM XUMHUYECKUX PEaKLIUN C UCIIOIb30BAHUEM MACCHhI,
o0Bbema (HopMaIbHBIEC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01, OK 04,
JIP 9,JIP 10

Tema 2.2.

ONEKTPOMUTHYCCKAS

JIIACCOLIMALIUA U
MOHHBII 00OMEH

Conep:xkanue y4eOHOro MaTepuaia

Teopust DIEKTPOIUTHICCKON AUCCOUaIui. FIoHBI. DJIeKTPOIHUTHI, HEdJIEKTPOIUTHI. Peakiuu
noHHOro oOMeHa. CocTaBiieHHe peakluii HOHHOTO OOMEHA ITyTEeM COCTABJICHHS WX MONHBIX U
COKpAIIIeHHBIX MOHHBIX YpaBHeHHH. KIMCIIOTHO-OCHOBHBIE peakIui. 3a/1aHus Ha COCTABIICHHE
HOHHBIX PEaKIINHA

B TOM umncIie 1a00paTOPHBIX 3aHATHIA

JlaGopaTopHas padora « THIIEI XUMUYECKUX PEAKITHID)

HccnenoBanue TUTIOB (TI0 COCTABY U KOJIMYECTBY UCXOTHBIX U 00Pa3yIOINXCS BEIIECTB) U
MPHU3HAKOB XUMHYECKUX peakiuii. [IpoBeieHne peakiuii HOHHOro 0OMeHa, ONpesieTICHuEe CPebl
BOJIHBIX PACTBOPOB. 3aJ1aHUs HA COCTABJICHUE HOHHBIX PEaKIUit

OK 01, OK 04,
JIP 9, JIP 10

Pazpgen 3. Ctpoenue u

cBoOiicTBa HEOPraHn4eCKMuXx BeuecTn

18/6/4

Tema 3.1.
Knaccudukarnms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPTraHMYECKUX
BEILIECTB

Copaep:xxanne yueOHOro MaTepuana

[Ipeamer neopranudeckor xumun. Knaccuduramus HeopraHuueckux BemiecTs. [IpocTeie u
clioxHbIe BenecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BELIECTB (OKCHIbI, THAPOKCHUIBI, KUCIIOTHI, COJIH).
B3anMocBs3b HEOpraHUMYECKUX BEIIECTB. ATperaTHble COCTOSHUS BemlecTBa. Kpucrammdeckue u
amop¢HsbIe BemecTBa. TUIIBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIIpHas, HOHHAS,
MeTaJTiuecKas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEILIECTBA OT THUIA KPUCTAIIIMUECKON PEIIETKH.
3aBUCHMOCTh XUMHUYECKOW aKTMBHOCTH BEIIECTB OT BUJAa XUMHUYECKOH CBSI3U M THUIA

OK 01, OK 02,
JIP 9, JIP 10
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KpI/ICTaJ'IHI/I‘IeCKOI\/'I PCUICTKU. HpI/I‘lI/IHBI MHOFOO6pa3I/I$I BCIICCTB

B ToM ymciie mpakTHYeCKUX 3aHATHI

HomenknaTypa HeopraHMYeCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/S U3 HX XUMUYESCKON (hOPMYIIBI
WJIHM COCTaBJICHUE XUMHUYECKOH (OpMYIBI HCXOMs MX Ha3BaHMS BEIIECTB MO MEXITYHAPOIHON
(MIOITAK) unu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne npakTH4ecKuX 3aAaHUi O KI1aCCUPUKAINN, HOMEHKIIATYPE M XUMUYECKUM PopMyam
HEOPTaHUYECKHUX BEIIECTB PA3NUYHBIX KJIACCOB (YrapHBIN a3, yIIeKUCIbIi ra3, aMMHUaK, TalieHas
HU3BCCTh, HECTAICHAsA U3BECTh, IIUTHEBAsA COda U Ilp.): Ha3bIBaTh U COCTABJISATH (I)OpM}/J'IBI XUMHUYCCKUX
BEILIECTB, OLPEE T IPUHAIIEKHOCTD K KJIacCy.

Tema 3.2. ®usuko-
XUMHYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Conep:xkanue y4eOHOro MaTepuaia

Meramnsl. O6mme Gu3nvecKkre 1 XuMUIecKre CBoHCTBa MeTaiIoB. CriocoObl MoMy4eHus. 3HaUeHne
METAJUIOB M HEMETAJUIOB B MPHPOJE W >KU3HENAESITEIbHOCTH YellOBeKa W OpraHm3MoB. Kopposus
METaJIJIOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3aIITUTHI METAJUIOB OT KOPPO3HUH.

Hemeramnpl. OOmme ¢u3nveckde W XUMHUYECKHE CBOMCTBA HEMETaJUIOB. THIMYHBIC CBOHCTBA
HemerauioB IV — VIl rpymn. Knaccudukanms W HOMEHKIATypa COCJMHEHWH HEMETalIoB.
KpyroBopoThl OHOTEHHBIX 3JIEMEHTOB B IPUPO/IC.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCHUIOB, THAPOKCHUIOB,
KHCIIOT, COJed M Ap.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IPOCTHIX BEILIECTB, BOIOPOIHBIX
COEIMHEHUH, BBICIIMX OKCUA0B U I'HIPOKCUIOB

B ToM uncie NPAKTHYCCKHUX 3aHATHH

CocraBnenne ypaBHEHHUH XUMUYECKAX PEAKIIUi C yIaCTHEM MPOCTHIX U CIOKHBIX HEOPTraHUIECKUX
BEIIIECTB: METAJIOB M HEMETAJIOB; OKCHOB METAJIIOB, HEMETAJIOB M aM()OTEPHBIX IIEMEHTOB;
HEOPTaHWYECKHUX KHCIIOT, OCHOBAaHUH 1 aM()OTEPHBIX THAPOKCHIOB; HEOPTAHWIECKIX COJIEH,
XapaKTepHU3YIOIINX UX CBOICTBA. Pelenne npakTHKO-OpHEeHTHPOBAHHBIX TEOPETUUECKUX 3aIaHUH Ha
CBOWCTBA, COCTAaB, MOIyUYEeHUE U Oe30MaCHOE MCTIONh30BaHHIE BAKHEUIITIX HEOPTAaHUIECKUX BEIIECTB
B OBITY Y IPAKTUYECKOH EATEbHOCTH YeJIOBEeKa

OK 01, OK 02,
JIP 9, JIP 10

Tema 3.3.
Wnentndukanns
HEOPTraHMYECKUX
BEILIECTB

Conep:xxanne yuedHOro MaTepuaia (J1adopaTopHble 3aHATHA)

JlabopaTtopHas pabota «neHTHUKAINS HEOPTAaHHIECKUX BEIIECTBY

Pemenue skcriepuMeHTaNbHBIX 3324 0 XMMUYECKUM CBOHCTBaM METAJJIOB M HEMETAJIIOB 110
pacro3HaBaHUIO U MOTYYCHUIO COSIMHEHUI METaJUIOB U HEMETAJUIOB.

Wnentuduxanys HEOPraHMYECKHX BEIIECTB C UCIIONb30BaHHEM UX (PH3UKO-XHUMHUYECKUX CBOMCTB,
XapaKTepHbIX KaueCTBEHHBIX peakuuii. KauecTBeHHbIE peaknuu Ha cyabdar-, KapOoHAT- ¥ XJIOPUI-
aHMOHBI, HA KATHOH aMMOHHUS

OK 01, OK 02,
OK 04, JIP 9,
JIP 10

Paznen 4. CTpoenne 1 CBOiCTBA OPraHNYeCKHX BelIEeCTB

24/8/4
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Tema 4.1.
Knaccugukanus,
CTpOCHHE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIICCTB

Conep:xkanue y4eOHOro MaTepuaia

[TosiBneHue u pa3BUTHE OPTaHUYECKON XUMUM Kak HayKu. [IpenMer opranudeckoit xumuu. Mecto u
3HAYCHUE OPTAaHUYCCKOU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOe CTpOEHUE KaK MOPSI0K COEMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH.
OCHOBHBIC MTOJIOKEHUST TCOPUU XUMHUECKOT'O CTPOSHUS OPTaHUYIECKIX COCTMHEHUI

A.M. bytnepoBa. YTriepoaHbIil CKEIET OPraHUYECKON MOJIEKYIIBI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHYECKOT0 CTPOEHHSI MoJieKyll. i3oMepus 1 u3oMepsl.

[Monstue o pyHKIMOHANBHOM Tpyme. Pagukan. [TpuHIune! KiaccuGUKauyu OpraHuIecKux
coennHeHNN. MexayHapoaHass HOMEHKIIATypa W MPUHITUITBEI HOMEHKIATYPhI OPTaHUUECKUX
coequnHeHui. [ToHsaTHe 00 a30TCOAEPIKAIIUX COSTUHEHUSIX, OMOJIOTUICCKA AKTUBHBIX BEIIECTBAX
(yrieBopax, ®upax, OeiKax u Jip.), BLICOKOMOJIEKYIISIPHBIX COSIMHEHUX (MOHOMED, MTOJIMMED,
CTPYKTYPHOE 3BEHO)

B Tom uncie MNPAKTHYICCKUX 3aHATHH

HOMCHK.HaTypa OpraHn4€CKux COC}II/IHCHI/Iﬁ OTACIBbHBIX KJIIACCOB (HaCBIIlIeHHBIe, HEHACBIIIICHHBIC U
apoOMaTUYCCKUEC YITIE€EBOAOPOAbI, CITUPTHI, (1)eHOJ'IBI, aJIbACTrUabl, KCTOHBI, Kap6OHOBI)Ie KHUCJIOTBhI "
1p.). CocTaBieHUE MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJT OpTaHUYECKHX BEIECTB
OT/ICNBHBIX KJIACCOB, HCIIONb3Ysl MX HA3BAHMUS 110 CHCTEMATHUECKON M TPUBHAILHON HOMEHKIIATYpE
(9aTHIIeH, anleTUIIeH, TIUIepHH, QeHo, GopMalbaerul, YKCyCHast KHCIIOTa, TITHIUH). PacueTs
mpocreiiiei GopMysIpl OpraHMYECKOM MOJIEKYIIBI HCXOMS U3 DIIEMEHTHOTO cocTaBa (B %)

OK 01, JIP 9,
JIP 10

Tema 4.2. CsoiicTBa
OpPraHUYIECKIX
CcoeINHEHUI

Conep:xkanue y4eOHOro MaTepuasia

OH3HKO-XMMHYECKHE CBOMCTBA OPTaHMYECKUX COCMHEHHN OTACIBHBIX KITaccOB (0COOCHHOCTH
Kiaccu(pUKaIyi 1 HOMEHKIIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHH Psilt M o0Imas popmyna;
n3oMepus; (hr3nyeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TTOTYIEeHHNS):

- TIpeJieTIbHBIE YTIIEBOIOPOIbI (aJTKaHbI U IIMKIIOATKaHbl). ['opeHre MeTaHa Kak OJIMH 3 OCHOBHBIX
HCTOYHUKOB TeIJIa B TPOMBIIUICHHOCTH U ObITy. CBOWCTBA IPUPOAHBIX YTIEBOIOPOIOB,
HaXOXKJCHUE B IPUPOJIC U TPUMEHEHHE aJIKAHOB;

- HempenenbHbIe (ATKEeHBI, ATKUHBI M aJKaIUCHBI) K apOMaTHUCCKIE YTIIeBOAOPOIbL. [ opeHue
areTUJICHa KaK NCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JUIsl CBAPKH U PE3KH METAJLIOB;

- KUCIIOPOTHOCOIEpIKAIIiie COeTUHEHNS (CTUPTHI U (PEHOIBI, KapOOHOBBIE KHCIOTHI U A(UPHI,
aNbJICTU]IBI U KETOHBI, YKHPBI, YIIIeBOb). [IpakTHYecKoe MPUMEH CHUE STUIICHTIIMKOIIS, TIIUICPHUHA,
(enona. [IpumeHenue Gopmanbaerua, alneranbIeruia, YKCYCHON KHCIOThl. Mblia Kak Cou
BBICIIMX KapOOHOBBIX KHCIIOT. MOIOIIHE CBOWCTRA MBLIA;

- a30TcoIepKaIKe COSTUHEHHS (AMHUHBI 1 AMUHOKHUCIIOTHI, OSlTKH ). BhICOKOMOIEKYIIsIpHBIC
COC/IMHEHNUS (CHHTETHYCCKHE U OUOJIOrHYeCKH-aKTHBHBIC). MOHOMED, TIOMMED, CTPYKTYPHOE 3BEHO.
[MonumMepu3anus 3THIIEHa KAK OCHOBHOE HAMPABIICHUE €r0 HCIOIb30BaHus. [ eHeTnveckas CBs3b
MEKAY KJIacCaMH OPTaHMYECKUX COCTMHEHUH

B ToM 4mciie MpaKTHYECKHUX 3aHATHI

OK 01, OK 02,
OK 04, JIP 9,
JIP 10
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CBolicTBa OpraHMYECKUX COETUHEHHUH OT/IENBHBIX KIaccoB (TPUBUAIbHAS U MEXAYHAPOIHAS
HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHHS): IPEAENbHbIC (aTKaHbI 1
LIUKJI0ANIKaHbl), HeMpeenbHbIe (AIKEHBI, aIKWHBI M aJIKaJEeHbl) H apOMaTHYECKHE YTIIEBOJOPOIbI,
CIHUPTHI U PEHOITBI, KAPOOHOBBIE KUCIIOTHI U 3(UPHI, aTbJETHIbI U KETOHBI, AMHUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COETUHEHNS. 3alaHus Ha COCTaBJIeHNE YpaBHEHUI XUMUYECKUX pPEeaKLuil ¢
Y4acTHEM OpraHUYECKUX BEIECTB HA OCHOBAHUM HX COCTaBa M CTPOCHUS

CocTaBieHHe cXeM peakiuii (B TOM YUCIIe M0 MPeUIOKEHHBIM IIeTI0YKaM ITpeBpalleHuit),
XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA OPTraHUYECKUX COSAMHEHUN OTAENIbHBIX KJIACCOB,
CHOCOOBI UX MONYYCHUS U Ha3BaHUE OPraHUYCCKUX COCAMHEHOU 110 TPUBHAILHON UITH
MEXIYHApOJIHOW CUCTEMAaTUYECKOW HOMEHKJIaType. Perienne npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHNI Ha CBOMCTBA OPraHMYECKUX COEIMHEHUHN OT/ENbHBIX KJIACCOB

B ToMm uncie 1a00paTOPHBIX 3aHATHH

JlabopaTtopHas pabota «IIpekpaliieHusi OpraHuIeCKUX BELIECTB MPU HArPeBaHUNY
[Tomydenue sTHIeHA ¥ H3yUEHUE €r0 CBOMCTB. MOJeMMPOBAHUE MOJIEKYI M XUMUYECKUX
MpeBpalIeHnii Ha MPUMepe dTaHa, ITHIIEHA, alleTHIIeHA U Jp.

Tema 4.3.
WNnentuduxamnus
OpPraHUYIECKIX
BEIIECTB, UX
3HAa4YEeHHE U
MIPUMEHECHHE B
OBLITOBOM 1
MPOU3BOJICTBEHHOM
JeITEILHOCTH
Yyea0BeKa

Conep:xkanue y4eOHOro MaTepuaia

buooprannueckue coequnenns. [Ipumenenne u 6uonornyueckas pois yriieBogoB. OKucieHue
YIIIEBOJOB — UCTOYHUK YHEPTHH KUBBIX OpraHU3MoB. O0IacT MPUMEHEHHS] aMHHOKHCIIOT.
[peBpamenuns O6enkoB nMuIM B opranu3me. buonorndeckue pyHknuu 6enkos. buonorunueckue
(dbyHKIIHH KUPOB. PONTb OpraHnYecKkoil XMMIH B PEIICHUH PoOJIeM MUIIEBOH 0€30IacHOCTH.
Ponp opranmdeckoi XuMuH B pEIICHUH ITPOOJIEM SHEPTeTHIEeCKON OE30IMacCHOCTH, B Pa3BUTHH
MEIHIINHEI, CO3JaHNY HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPTUH (aJbTePHATHBHEIE
HMCTOYHHKH 3HepruH ). ONacHOCTh BO3JEHCTBUS Ha KHUBBIE OPTaHU3MbI OPTaHIMYECKIX BEIIECTB
OTIENBHBIX KIACCOB (YTIEBOJOPOIBI, CHUPTHI, (hEHOIBI, XJIOPOPTaHUIECKHE IIPOU3BOTHEIE,
aJBJIETUBI U AP.), CMBICII MTOKA3aTeNs IPEAeTbHO JOMYyCTUMON KOHIICHTPAIIHH

B ToM uncIie J1aOOpaATOPHBIX 3aHATHI

JlaGoparopnast pabota «aeHTuuKanys OpraHuuecKuX COSIMHEHNH OTIEIbHBIX KIaCCOBY
WnenTuduxanus opraHndecKuX COeAMHEHNH OTAENBHBIX KJIACCOB (Ha MIPUMEpE aJIbAETUI0B,
KpaxMmasna, YKCyCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOIb30BAHUEM MX (PH3UKO-XUMHUYECKUX CBOICTB
1 XapaKTepHBIX KaYeCTBEHHbIX peakuuil. JleHaTypauus Oenka npu HarpeBaHuu. L{BeTHble peaknuu
0enKkoB. BO3HUKHOBEHHE aHATMTHYECKOTO CUTHANA C TOYKH 3PEHHS XMMHUYECKHX POLIECCOB MPH
MPOTEKaHUH KaueCTBEHHON PeaKLnu, MO3BOJISIOLIEH HIEHTU(UIIMPOBATE NIPETIOKEHHBIE
OpraHMYEecKHE BEIeCTBa

OK 01, OK 02,
OK 04, JIP 9,
JIP 10

Pazpnen 5. Kuneruyeckue ¥ TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX peakiuii

4/2
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Tema 5.1. CxopocTh
XUMUYECKUX
peaKuui.
XUMUYECKOE
paBHOBecHe

Conep:xkanue y4eOHOro MaTepuaia

CKOpOCTh peakiyi, ee 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPUPOABI PEarupyIOMINX BELIECTB,
KOHLIEHTpAaLUH pearupyrolux BEIECTB, TEMIIEPATYPhI U IJIOLIAAN PEAKIIMOHHOW ITOBEPXHOCTH.
TernoBbie 3 (HeKThl XUMUYECKMX PEaKIHid. IK30- U SJHAOTEPMHUUYECKUE PEaKIHH.

OO6paTtuMocTh peakiuii. XUMHYECKOE PABHOBECHE H €r0 CMELIEHUE MO ICHCTBUEM Pa3IuYHBIX
(akTOpoB (KOHIIEHTPAIHSI PEareHTOB HJIU MPOAYKTOB PEaKIfy, IaBJICHUE, TEMIIepaTypa) s
CO3JaHUs ONNTHUMAJIBHBIX YCJIOBUHM IPOTEKaHUsI XxuMudeckux npoueccos. Ilpunnun Jle [llatense

B Tom uncie MNPAKTHYICCKUX 3aHATHH

Pemenre npakTHKO-OPHEHTHPOBAHHBIX 3aJJAHAN HA aHAIH3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHHE
CKOPOCTH XHMUYECKOW PeaKkiy, B T.4. C MO3UIMH SKOJIOTHYECKH [[eTIECO00Pa3HOr0 TIOBEICHHS B
OBITY U TPYJOBOM JIEATEILHOCTH B IENSIX COXPAHEHHUS CBOET'0 3/I0POBBS H OKPYKAIOIIEH MPUPOTHON
Cpelpbl.

Pemenne npakTuko-OpueHTUPOBAHHBIX 3aJaHUI HAa npuMeHeHne npuHuuna Jle-Illarense s
HAXOXKJICHUS HAMIPABJICHUS CMEIIEHNsT PABHOBECHSI XUMHYECKOW Peaklliu U aHaan3 (pakTopos,
BJIMSIFOIIMX HAa CMEIIEHNE XUMUYECKOIO PABHOBECUS

OK 01, OK 02,
JIP 9,JIP 10

Pa3zgen 6. PactBopbl

4112

Tema 6.1. TTousiTre o
pacTBOpax

Conep:xkanue y4eOHOro MaTepuaia

PactBopenme kak pusnko-xuMudeckuii mporecc. PactBopsl. CriocoObI IPUTOTOBIECHUS PACTBOPOB.
PactBoprMocTs. MaccoBast 107151 pacTBOpEHHOTO BemecTBa. CMBICT MTOKa3aTels MpeaeabHO
JOTTYCTUMOW KOHIIEHTPAIUH U €r0 UCIIOF30BaHUE B OIIEHKE IKOJIOTHYECKOH 0€30ITacHOCTH.
[IpaBuita sKOIOTHYECKH 11eT1ecO00pa3HOro MOBENEHHS B OBITY M TPYIOBOU MEITETHFHOCTH B IEJISX
COXPAaHEHMS CBOETO 370POBbs U OKPYKAIOIIEH MPUPOJHON Cpenibl; OMMACHOCTh BO3CHCTBUSA Ha
JKUBBIE OPTaHN3MBI OITPEeNIEHHBIX BEIECTB.

Permenrie mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PACTBOPHI, HCIIOIB3YEMEBIE B
OBITOBOI M MPON3BOACTBEHHON JEITEIHHOCTH YEIOBEKa

OK 01, OK 02,
OK 07, JIP 9,
JIP 10

Tema 6.2.
UccnenoBanue
CBOICTB pacTBOPOB

Conep:xxanne yued0HOro MaTepuaia (J1adopaTopHble 3aHATHSA)

JlabopaTopnas pabota «lIpuroroBineHre pacTBOPOB»

[IpuroroBnexnue pacTBOPOB 3aJaHHON (MaccOBOH, %) KOHLEHTPALUH (C IPAKTUKO-
OpHEHTUPOBAHHBIMU BOIIPOCAMH) U OIIPE/ICIICHNE CPEIbl BOIHBIX PacTBOPOB. Pemenue 3a1aq Ha
MIPUTOTOBJIEHHE PACTBOPOB

OK 01, OK 02,
OK 04, JIP 9,
JIP 10

Pazpen 7. Xumusi B ObITY U IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa
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Tema 7.1. Xumud B

Conep:xkanue y4eOHOro MaTepuaia

OBITY U Hogeiimme nocTmkeHns: XMMUYECKON HAyKH U XUMUYECKOM TexHomoruu. Ponb xumuu B OK 01, OK 02,
MPOU3BOJICTBEHHOMN o0eCrieueHIH IKOIOTUYECKOM, IHEPIeTUUECKON U MUIIEBON 0€30I1aCHOCTH, Pa3BUTHH MEIAMIIMHEIL, 2 OK 04, OK 07,
JIESTEIIbHOCTHU [IpaBwiia movcka u aHajM3a XUMUYECKOM MH(DOPMAITUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas U JIP 9, JIP 10
YernoBeKa yueOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCcoBOi MH(pOpMaIuu, ceTh IHTepHET)

IIpome:xxyTouHasi aTTecTanus (MTOroBasi KOHTPOJbHasi padoTa) 2

Bcero 72
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3. YCJOBUS PEAJIM3AIIMA YYEBHOM JUCHUILIAHBI

3.1. Jnsa peanu3anuud NPOrpaMMbl y4eOHOW IMCHMILIMHBI MPeIyCMOTPEHbI CJeayHlue
crnenuajbHbIe OMelleHHs .

yueOHbIe aynuTopuu (TIpodUIbHBIE JIA0OPATOPHH, MACTEPCKHUE), OCHALIEHHBIE 000pYIOBaHUEM,
TEXHUYECKUMHU CPEACTBAMU O0yUEHUsI, HATTISITHBIMU TTOCOOUSIMU (KOMIUIEKThI Y4€OHBIX TaOIuUI, CTEHIOB,
CXEeM | Jp.), AUJAKTUYECKUMU MaTepuaiaMu JUIsl IPOBEICHUS 3aHSATUN BCEX BHUJIOB, MPEAYCMOTPEHHBIX
HacTosel pabodeid mMporpaMMoil JUCHUUIUIMHBIL, B TOM YHCJIE€ TPYNNOBBIX W HHAUBUAYATBHBIX
KOHCYJIbTAIIMH, a TaKXKe JJIs MPOBEACHUS TEKYILIETO KOHTPOJIS, TIPOMEXYTOYHOM aTTECTALNH.

3.2. UupopmannoHHOe o0ecnieyeHne peajn3aluy NporpaMmmMbl

st peanuzanuu mporpamMmbl OMOIMOTEYHBIN (HOHA 00pa30BaTENHHON OpraHU3AINK PACIIOiaraeT
MeYaTHbIMU M (WIM) DJEKTPOHHBIMM 00pa30BaTeNIbHBIMM W HH(QOPMAIMOHHBIMH  PECYPCAMU,
PEKOMEHJI0OBaHHBIMM JUIsI MCIIOJIb30BaHMsI B 00pa3oBaTelIbHOM IIpoliecce, B 00beME M KOJIHUYECTBE,
OTBEYAIOIIUMHU TpeOOBaHUSIM (elepaibHOTO TOCYIapCTBEHHOIO0 00pa3oBaTeNbHOTO CTaHAapTa [0
CHEIHAIbHOCTH.

3.2.1. OcHOBHBIE NeYATHbIE U (MJIM) IJIEKTPOHHbIE U3AHUS

1. I'abpuensn, O. C. Xumus: 10-i wracc: 6a3oBbiii ypoBeHb : yueOHuk / O. C. I'aGpuenss,
N.T. Octpoymos, C. A. CnagkoB. — 5-e m31., ctep. — Mocksa : [Ipocsemenne, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — TeKcT : 2JIEeKTPOHHBIN.

2. Taopuensn, O. C. Xumus: 11-ii kmacc: 0a30BbI ypoBeHb : ydueOHMK / O. C. I'aOpuens,
N.T. Octpoymos, C. A. CnagkoB. — 5-e m31., ctep. — Mocksa : [Ipocsemenne, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TekcT : 2IeKTPOHHBIH.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

1. Yepnukosa, H. 1O. Pemaem 3amaun o XMMHH CaMOCTOSITEILHO (C OTBETaMU M PEIICHUSIMHU) /
H. 1O. Yepnukosa, E. B. MemepskoBa. — 2-¢ m3j., ctep. — Cankt-IletepOypr : Jlans, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TeKcT : 2JIeKTPOHHBIH.

2. Pe3nukoB, B. A. COopHUK 3a/1a4 B yIIpa)KHEHHUH M0 opranndeckoi xumuu / B. A. Pe3HnkoB. —
3-e¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 336 ¢. — ISBN 978-5-507-46011-3. — Tekcr :
3JIEKTPOHHBIN.

3. Kanyctuna, A. A. OOmas u Heopranuveckas xumusa. [Ipaktukym / A. A. Kamyctuna,
N. T'. Xanbuenko, B. B. JlubanoB. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 152 ¢. —
ISBN 978-5-507-45513-3. — TeKcCT : 31eKTPOHHBIM.

4. «IloctHayka» (nekuu mo xumun). — URL: https://postnauka.ru/themes/chemistry. — Teker :
3JIEKTPOHHBIM.

5. OtkpbiTass dIeKTpOHHass OuOnMMoTeka XxumH4yeckoro moprama «Chemnet». — URL:
http://gotourl.ru/4786. — TeKcT : SIEKTPOHHBIIA.

6. Enunas  xoyutekiust nupoBbIX oOpasoBarenbHbix pecypcoB. — URL: http://school-

collection.edu.ru/ — TekcT: 2IEKTPOHHBIM.

7. KubepJlenunka. — URL: http://cyberleninka.ru/ — TekcT: 37eKTpPOHHBIIA.

8. Hayunas osnextponnas Oubmmoreka (HDB). — URL: http://www.elibrary.ru — Texkcr:
JJIEKTPOHHBIN.

9. Poccuiickas HaroHa bHas oubmmoreka. — URL: https://nlr.ru/ — Tekct: 3meKTpOHHBIA.

10. ®enpepanbubiii moptan «Poccuiickoe obpazoBanue». — URL: http://www.edu.ru/ — Tekcr:
JJIEKTPOHHBIN.


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4786
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHO JUCLUILIUHBI

Kontpons u oneHka pe3yabTaToOB OCBOCHMSI Y4YEOHON JUCHUIUIMHBI PACKPBIBAIOTCS uepe3
TMCIHUILTMHAPHBIC PE3Y/IbTAThI, HANpaBlIeHHbIC HA (JOPMUPOBAHUE KOMIICTEHIMI 10 pa3jeliaM U TeMaM
coJiep)KaHusl yueOHOTro MaTepuaa.

HN3yvyeHue 1MCUUIIMHBI 3aKAHYUBACTCS UNO2080U KOHMPOIbHOU PAOOMOI.

Kon u nHaumeHoBaHHe Paznen, Tema, MeToabl OlleHKH
(opMupyeMBbIX KOMIeTEeH U KOTOpPbIe
¢opmupyror
KOMIETEHIINH
OK 01. Beibupath croco0sbr paznen 1, tema 1.1, Tect «CTpoeHne aTOMOB XUMHUYECKUX 3JIEMEHTOB
petenus 3aa4 npogdeccuoHanbHol | pasnen 1, rema 1.2, Y IPUPOAA XUMUYECKOU CBSIZH.
JIeSATEeNIbHOCTY IPUMEHUTEIBHO pasnen 2, tema 2.1, 3asa4yu Ha COCTaBJICHUE XUMHUUECKUX (popmMyIt
K pa3InYHBIM KOHTEKCTaM pasnen 2, tema 2.2, JIByXaTOMHBIX COCAMHEHUN (OKCHIOB, CYIb(HUIOB,
pazzaen 3, tema 3.1, THJIPHJIOB U T.11.).
pasnen 3, tema 3.2 3amaHus Ha UCIOJIb30BAHME XMMHUYECKON
paszen 3, tema 3.3, CUMBOJIMKY W Ha3BaHUM COCTUHEHUH 110
paznen 4, tema 4.1, HOMEHKJIaType MEXITYHAPOAHOI'O COK03a
pasnen 4, tema 4.2, TEOPETUUECKON U TPHUKIIATHON XUMUH U
pasnen 4, tema 4.3, TPUBHUAJILHBIX Ha3BAHUH JJIsI COCTABJICHUS
paznen 5, Tema 5.1, XUMHYECKUX (DOPMYIT IBYXaTOMHBIX COCIIHHEHUIH
paszzaen 6, tema 6.1, (oxcuaoB, cynb(PpUAOB, THAPUIOB U T.II.) U APYTHX
paszzaen 6, Tema 6.2, HEOPraHUYECKUX COCAMHEHUN OTACIbHBIX
pasmen 7, Tema 7.1 KJIACCOB.
OK 02. Ucnonp30BaTh pasnen 1, tema 1.2, Tect «MeTtamnmyeckue / HeMeTaUTMIECKUE
COBPEMEHHBIC CPEIICTBA TTOMCKA, pazaen 3, Tema 3.1, CBOICTBA, 3JIEKTPOOTPULATEIBHOCTh U CPOACTBO K
aHaIM3a U MHTEPIPETaIiH paszen 3, Tema 3.2, 3JIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B
uHdopMarum, 1 HHPOPMAIIMOHHBIE | paszaen 3, Tema 3.3, COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U
TEXHOJIOTH JIJIs BRIIOJIHEHUS 3a7ad | pasjnen 4, tema 4.2, MTOJIOKEHUEM B TIEPHOINIECKON CHCTEME
npodeccHoHaTbHOMN AeATeIFHOCTH paznen 4, tema 4.3, xuMuueckux 3smemenToB .. Menneneesay.
pasmen 5, tema 5.1, IIpakTnueckue 3a1aHusi HA YCTAHOBJICHUE CBS3H
pasnen 6, Tema 6.1, MEXTy CTPOSHHEM aTOMOB XUMHUYECKUX
paszzaen 6, tema 6.2, 3JIEMEHTOB M HX COCAUHEHUN B COOTBETCTBUU C
pasmen 7, tema 7.1 nosiokeHueM Ilepuonnyeckoi CUCTEMBL.
OK 04. DddexTnBHO pazaen 2, tema 2.1, IIpakTHKO-OpUEHTUPOBAHHbBIE TEOPETUUECKHUE
B3aMMOJICHCTBOBAThH U PabOTATh B pasnen 2, tema 2.2, 3a1aHHs Ha XapaKTEPU3aLUI0 XUMHYECKHX
KOJUIEKTUBE U KOMaHJIE pazznen 3, Tema 3.3, 3JIEMEHTOB: «MeTalmndecKre / HeMeTaIndecKue
pazznen 4, Tema 4.2, CBOIICTBA, 3JIEKTPOOTPULATEIIBHOCTh U CPOACTBO K
pazznen 4, Tema 4.3, 3JIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B
paszzaen 6, Tema 6.2, COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOCHUEM U
paznen 7, tema 7.1 MOJIOKEHUEM B TIEPUOINYECKON CUCTEME
OK 07. ConeiictBoBaThH pasnen 6, rema 6.1, XuMu4deckux 3jaeMeHToB J[.M. MenneneeBay.
COXpaHEHHIO OKpYIKaIoIlel cpenpl, | paszgen 7, tema 7.1 3aauu Ha COCTaBIICHUE YPABHEHHUI PeaKIuii:
pecypcoc6epe)KeHH}0, NPUMCHATH - COCAUHCHUS, 3aMCIICHHU, PA3JIOKCHUS, 06MeHa;
3HaHNA 00 U3MEHEHNN KINMATa, - OKUCIIUTEIbHO-BOCCTAHOBUTEIFHBIX PEAKIHI C
NPUHIMITBI OEPEKITHBOTO WCIIOJIh30BAHUEM METOJIa SJIEKTPOHHOTO OaaHca.
pOU3BOJICTBA, 3(1)(1)6KTI/IBHO 3az[atm Ha pacdeT MACChI BCIICCTBA UIIN o0BemMa
J€CTBOBATH B YPE3BBIYANHBIX ra30B 10 U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
CUTYaIUAX Macce Wik 00beMY OJTHOIO M3 YYaCTBYIOIIUX B
pEaKIiy BEIIeCTB; pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) IPOITYKTOB PEAKIINH, €CITH
OJTHO M3 BEIIECTB UMEET MPUMECH.
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3aiaHus Ha COCTaBICHUE MOJNEKYSPHBIX U
MOHHBIX PEaKIMH C y4acTHEM KHCIIOT, OCHOBaHUM
U COJIed, yCTaHOBJICHHE U3MEHEHMsI KUCIOTHOCTU
Cpenpl.

Jlabopartopnast pabota «THUITBI XUMHUYECKHX
peaKku».

KontponbsHas pabora «CTpoeHue BelecTBa 1
XUMHUYECKHE PEaKIIum.

Tect «HomenknaTtypa u Ha3BaHHE
HEOpPraHWYeCKUX BEIIEeCTB UCXOII U3 UX
XUMUYECKON (POPMYJIIBI MIIA COCTABIICHUE
XUMUYECKOU (OPMYJITBI UCXO/S U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOJHON MU TPUBUAJILHON
HOMEHKJIAType».

3amayn Ha pacyeT MaccOBOW JOJIH (MaccChl)
XUMHYECKOTO dJIEMEHTA (COSIMHEHIS) B MOJICKYJIIE
(cmecn).

[MpakTuveckue 3aJaHus 1O KiIacCHQUKAIIH,
HOMEHKIIAType ¥ XUMUYEeCKUM popmyiam
HEOPTraHWYEeCKHUX BEIIECTB Pa3INIHbBIX KIACCOB.
IIpakTudeckue 3aJaHus HA ONPEeIEHUE
XUMHYECKOW aKTUBHOCTHU BEIIECTB B 3aBUCHMOCTH
BUJa XUMUYECKON CBSI3U U THUIA KPUCTATUIMYECKON
pEeIIeTKH.

Tect «OcobeHHOCTH XUMUYECKUX CBOWCTB
OKCHJIOB, KHCJIOT, OCHOBaHHA, aM(OTEPHBIX
THUJIPOKCUJIOB U COJIEH».

3amaHus Ha COCTaBJICHNE YPaBHEHUN XHMUYECKHX
PEaKIHii ¢ ydacTHEeM MPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIECTB: OKCHJIOB METAJLIOB,
HEMETAJUIOB M aM(POTEPHBIX 3IIEMEHTOB;
HEOPTraHWYEeCKUX KUCIIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCUIOB, HEOPTAHUIECKUX
COJIeH, XapaKTepU3YIOLINX UX CBOICTBA U CIIOCOOBI
MOy IESHHUS.

IIpakTHKO-OpHMEHTHPOBAHHBIE TEOPETHIECKHE
3a/IaHusl Ha CBOMCTBA U TIOJIy4YEeHUE
HEOPTaHWYECKHUX BEIECTB.
[IpakTHKO-OpHMEHTHPOBAHHBIE 33JaHUS IO
COCTaBJICHUIO XUMUYECKUX PEAKITNI C yUacTHEM
HEOPTaHWYECKHUX BEIIECTB, UCIIOIBb3YEMBIX JUIS X
UACHTU(UKAIINN.

JlabopatopHas pabota «nenTudukanms
HEOPTaHWYECKHUX BEIIIECTBY.

Kontponwsaas padora «CBOHCTBAa HEOPTAHHIECKUX
BEIIECTBY.

3amaHus Ha COCTaBIIEHUE HA3BaHUI OpPTraHMYECKUX
COEIMHEHUN MO0 TPUBUAIBHON U MEXIYHAPOIHON
CUCTeMaTHYEeCKOH HOMEHKIIAaType.

3amaHus Ha COCTaBJICHHE TIOHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYII OpTaHIMYECKHX BEIIECTB
OTJENBHBIX KIACCOB.

3amaun Ha onpeneneHue npocreimeil Gopmysbt
OpPraHUYECKON MOJIEKYJIbI, UCXOS U3 SIIEMEHTHOTO
cocraBa (B %).

3aaHus HAa COCTABJICHUE YPAaBHEHUH XUMHUECKHUX
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peaKIuii ¢ yuacTeM OpraHHYECKHX BEIECTB Ha
OCHOBAHHUM HUX COCTaBa U CTPOEHUS.

3ajaHus Ha COCTaBJIEHUE YPAaBHEHUH XMMUYECKUM
peakuuii, MIUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB ITPOTEKAHUS
JIAaHHBIX PEAKIIMI U TEHETUYECKOUN CBA3U
OpPraHMYECKHUX BEIIECTB Pa3HBIX KJIACCOB.
PacuerHble 3a1auu 110 ypaBHEHMSIM PEAKLIUIA C
Y4aCTHUEM OPTraHUYCCKUX BCHICCTB.

JlabopatopHas pabota «IIpeBpaieHue
OpPraHn4CCKUX BCUICCTB IIPpHU HArp€BaHUM»).
IIpakTHKO-OpUEHTHPOBAHHBIE 3aIaHUS 110
COCTaBJICHUIO XUMHUYECKUX PEAKINI C yyacTHEM
OpPraHn4€CKuUX BECUICCTB, B T.Y. UCIOJIB3YCMBIX JJIA
WX WISHTU()UKAMH B OBITY U TIPOMBIIIICHHOCTH.
JlaGopartopHas pabota «nenTudukanus
OpPraHn4CCKuX CoeIlI/IHeHI/Iﬁ OTACIIbHBIX KJIACCOB).
KontponbsHas padora «CTpoeHue U CBOHCTBA
OpPTaHUYECKHUX BEIIECTB.
IIpaKkTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJlaHus Ha aHAIU3 (HaKTOPOB, BIHSIONIMX HA
N3MCHCHUE CKOPOCTH XUMHYECKOH pCaKunu.
IIpakTHKO-OpHEHTHPOBAHHBIE 3a1aHHSI HA
npumeHenne npuanumna Jle-llatense ms
HaXOXACHUA HAIIPaBJICHUA CMCILICHUSA PAaBHOBECUSA
XUMHYECKOH PEaKINy U aHAIN3 (DaKTOpOB,
BIUSIIONINX HAa CMEIIEHNE XUMHUIECKOT O
paBHOBECHSI.

3amaun Ha TPUTOTOBJICHUE PACTBOPOB.
IIpakTHKO-OpHMEHTHPOBAHHBIE PACUETHBIE 3aJaHUS
Ha JICIIEPCHBIE CHCTEMBI, NCTIOIb3yEMBIE B
OBITOBOM ¥ MPOM3BOACTBECHHON JESITEIIBHOCTH
YeNoBeKa.

JlabopaTopnas padora «lIpurorosienue
PacTBOPOBY.

[IpomexxyTouHas aTrecTanust (BHITOTHEHHE
3a/laHMi Ha UTOTOBOM KOHTPOJIBHOM padore)
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