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MHWHHUCTEPCTBO OBPA3OBAHNA, HAYKH 1 MOJIOAEXKHW PECITYBJIMKH KPBIM

I'ocynapcTrBeHHOe 0101:KeTHOE 00pa3oBaTeibHOE YUpeKAeHUue BbICIIero 00pa3oBaHus
Pecny0smmkn Kpoeim
«KpbIMCKHI1 MH:KEHEPHO-TIeAarornyeckuii yuupepcurer nmeHu Pes3u SAkydoosay
(I'BOYBO PK KUITY umenu ®en3u SIkydooBa)

Lentp cpeanero npogeccuoHAJIBLHOT0 00pPa3oBaHUsA

COI'NTACOBAHO YTBEPXIAIO
PykoBonurens OIT CITO Mupexrop LICIIO
JL.LH. AxumosBa P.D. 3utnsees
«20» Pespains 2025 r. «20» ®epans 2025 .

PABOYASI TIPOTPAMMA YUYEBHOM JUCHUIIJINHBI
OV ]1.01.08 Xumus

crenpanbHOCcTh 09.02.07 MHpOopManoHHbIE CHCTEMBI U TPOTPaMMUPOBAHUE

TOCYOAPCTBEHHOE MoanucaHo UMGPOBON NOANUCHIO:
rOCYAAPCTBEHHOE
BIOPKETHOE BIOIKETHOE
OBPA3OBATEJIbHOE OBPA30BATENBHOE
YYPEXAEHUE BbICWENO  yypEXAEHWE BBICWEMO
OBPA30OBAHWA OBPA3BOBAHWS PECTYBINKN
PECMYBNVKU KPbIM KPBIM "KPLIMCKWN
"KPbIMCKI MHXXEHEPHO- ﬂg;fr%ﬁmgc "
NEAATOMHECKIN YHUBEPCUTET MMEHU GEB3N
YHUBEPCUTET MMEHU AKYEOBA"
®EB3U AKYBOBA" [ata: 2025.06.10 11:34:13 +03'00'

Cumdepononb — 2025 .



PaGouas mnporpamma yuebHoit mucnmmummHbl «OYJI.01.08 Xumus» misg oOydarommxcs
cneruaigbHocTd 09.02.07 MHbOpManmoHHbIE CUCTEMBI M NPOTPAMMHPOBAHHME COCTaBJICHA Ha
OCHOBaHMU (pellepalIbHOrO TOCYAAPCTBEHHOIO 00pa3oBaTENbHOIO  CTAHAApTa  CPEAHETrO
npodeccuoHanbHOro oOpa3zoBanus no crneruaibHocTu 09.02.07 MHpopManMoHHBIE CUCTEMBI U
POrpaMMHUpPOBaHUE, YTBEPKAEHHOIO IPHKa30M MuUHUCTEpCTBA OOpa3oBaHUs U HAyKU
Poccuiickoit ®enepanuu ot «5» gespans 2018 r. Ne 69, ¢ yueToM cOOTBETCTBYIOIIENH TPUMEPHOI
OCHOBHOM  0Opa3oBaTeNbHOM MpOrpaMMbl, a TaKKe Ha OCHOBaHUM  (eaepaibHOro
rOCYJIapCTBEHHOTO  00pa3oBaTEeNbHOIO  CTaHAapTa  cpeaHero  oOmiero  oOpa3oBaHus,
YTBEpPKIEHHOTO MpUKa3zoM MunucTepcTBa oOpa3zoBanust u Hayku Poccuiickoit denepauuu ot
«17» mast 2012 r. Ne 413, u nonoxxeHu#t denepanbHOl 00pa30BaTEIBHON MPOTPAMMBI CPEIHETO
oOuiero oOpa3oBaHus, YTBEP>KICHHOW Mpuka3oM MuHucTepcTBa MpocBenieHus Poccuiickoit
®epnepanyu ot «18» masg 2023 r. Ne 371.

CocraBuTens paboueit mporpaMMmbl:

B.H. YctuMmenko, npenogaBaTeiib
(noonucw) (UOD, donacnocms)

Pabouas nmporpamma paccMoTpeHa u onoOpeHa Ha 3aceganuu nukioBor komuccuu L[CIIO ot
«20» despanst 2025 1., mpotokosa Ne 12

[Ipencenarens LK CappiOumsn 2.A.

(nodnucs)




3

COJIEP)KAHME

. OBIIAS XAPAKTEPUCTHKA PABOYE TPOTPAMMBI
YYEBHOM JUCHMUILIVHBI

. CTPYKTYPA M COJIEP)KAHUE YYEBHOM
T CIATITAHBI

. YCJOBUS PEAJIN3AIINY YUYEBHOM JUCIIUILIVHBI

. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHO JUCLUIIAHBI

17

18



4

1. OBIIASI XAPAKTEPUCTHUKA PABOYEM NTPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
«XuMua»

1.1. MecTo TMCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl
VyeOHasa AUCHUIUIMHA «XUMUSD» SBISETCS YacTbIO 0011e00pazoBaTeNFHOTO MHKIIA 00pa30BaTENbHON
MpOrpaMMBl B COOTBETCTBHH C (enepaJbHbIM TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIM CTAaHAAPTOM  TIO

cneunansHocT  09.02.07 WHbopMmaumoHHBIE CHCTEMBI M NPOrPaMMHPOBAHHE, YTBEPXKACHHBIM IPHUKA30M
MunucrepcTBa npocseueHust Poccuiickoit @enepanuu ot 05.02.2018 Ne 69.

1.2. Hean 1 miianHupyemMble pe3yJibTaThbl OCBOCHUS Y4eOHOM TUCIHMILIHHBI

['maBHBIMH LIETSIMU U3yYEHUS AUCIUILTUHBI SBISIOTCA:

(GhOopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEHINEW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOM KapTHUHBI MHpA, B OCHOBE KOTOPOH JIeKaT KIIOYEBbIC MOHATHUS, (DyHAaMEHTalIbHbIE 3aKOHBI U
TEOPUU XUMHH, OCBOCHUE S3bIKa HAYKH, YCBOCHHE M TOHMMAaHHE CYIIHOCTH JOCTYITHBIX OOOOIICHHMIA
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

dbopMUpOBaHHE U pa3BUTHs TMPEACTABICHUN O HAYYHBIX METOJaX II03HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIHii, HeOOXOIUMBIX AJsi MPUOOpPETEHUS] YMEHUN OPUEHTHPOBATHCS B MHUPE BELIECTB U
XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM M OOBSCHEHUEM
XUMHYECKOTO IKCIIEPUMEHTa, COOJTFOICHUEM TIPABHIT O€30MaCHOTO OOpAIEHHS C BEIECTBAMHU.

[Tpu m3ydeHUH AUCHUIUIMHBI «XUMHUS» JOMHUHUPYIOIIEE 3HAUeHHE MPUOOPETAroT Takue IeNd U
3a/1a4uu, KaK:

amanrtanus oOydYalImUXcsl K YCIOBUSM AMHAMHYHO pa3BHBAIOMIETOCs MHpa, (HOpMUPOBaHUE
WHTEJJICKTyalIbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOM K  camM0o00Opa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN), UMEIOUINX
YHUBEpCAIbHOE 3HAYCHHE JIJISl PA3JIMUHBIX BHUJIOB JESATEIBLHOCTH: pEIIECHUsI Mpo0iieM, MoucKa, aHaau3a u
00paboTku mHbOpMaIUU, HEOOXOAUMBIX Ul MPUOOPETEHHUs OMbITa NEATEIbHOCTH, KOTOPas 3aHHUMAeT
BaXHOEC MECTO B IMO3HAHWW XHWMHHU, a TaKXKe JUIsl ONCHKH C TMO3UIMI SKOJIOTHYECKOH 0e30macHOCTH
XapakTepa BIHUSHUS BEIECTB M XUMUYECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBeKa U MPUPOAHYIO CpPEny;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, HMHTEUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE 3HAHUSA 10 XUMUU B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMY, UCTIOIH30BaTh COBPEMEHHbBIC HH(OPMAIMOHHBIE TEXHOJIOTHH JIsI TIOUCKA
Y aHaJlM3a y4eOHOM U HAyYHO-MOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIeP KaHNUS;

dbopMUpOBaHHE ¥ PA3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBINIICHHSI,
Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IJITAHUPOBAHUU U MPOBEJICHUHN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaroluxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOW HAIpPaBICHHOCTH XUMUH, €€
BOXHOU pOJIM B pEHICHUU II00ATBHBIX MPOOJIEM PALMOHAIBLHOTO MPUPOAOIOIH30BAHNUS, MOMOIHEHUS
SHEPreTUUYECKUX PECYypCOB U COXPAHEHHUS MPUPOJAHOTO pPABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH
OepeKHOT0 OTHONICHUS K MPHUPOJIC U CBOEMY 3JI0POBBIO, A TAK)KE MPHOOPETEHUS OIBITa UCTIOIb30BAHUS
MOJIyY€HHBIX 3HAHWM A7 MPHUHITHS TPAMOTHBIX PEIICHUH B CHUTYalUsX, CBSI3aHHBIX C XUMHYECKHUMH
SIBJICHUSIMHU.

Ocoboe 3nauenne aucturmHa umeet pu popmupoBanuu OK 01, OK 02, OK 04, OK 07



B pamkax nporpammbl yueOHON IUCIMIUIMHBI ITIAHUPYIOTCS CIETYIONINE PE3YJIbTaThl €€ OCBOCHUS:

Koa n
HAaUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIii

IInanupyemble pe3yJbTaTbl 0CBOCHHS JMCIHUILIHHBI

Oo0mue

JAucuumiimHapHble (MpeaMeTHbIe)

OK 01. Bribupats
CHOCOOBI pEIICHHUS
3aa4
poeCCUOHAIBHOM
JEATEITLHOCTH
MPUMEHHUTENEHO

K Pa3InIHBIM
KOHTEKCTaM

B yacTtu Tpy0BOTO BOCITUTAHHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOMU JCSITEILHOCTH
TEXHOJIOTUYECKON U COLUATBHOMN
HaIpaBIEHHOCTH, CIIOCOOHOCTH
MHUIUUPOBATh, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJHATh TAKYHO
JIESTELHOCTb.

OBnajzicHNe YHUBEPCATHHBIMHA YICOHBIMHU
MO3HABATEIbHBIMU JICHCTBUSIMHU:

a) 0a30BBIC JIOTHYECKHUE TCHCTBHS:

- CaMOCTOSITENIbHO (POPMYIHPOBATH U
aKTyaJIU3upOBaTh MPodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN PU3HAK
WJIM OCHOBAHUS JJISl CPaBHEHUS,
KJIaCCU(HUKAIMK U 0000IICHUS;

- OIIPEJIEIIATH 1IeNU NCATEIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPHH UX
JIOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMaTPHBAEMBIX
SIBIICHUSIX;

- BHOCUTh KOPPEKTHUBEI B JICATEIILHOCTb,
OIIEHWBATh COOTBETCTBUE PE3yIHTATOB
LIeJISIM, OIIEHWBATh PUCKH MTOCIIEACTBUN
JIESTSILHOCTH;

- pa3BHUBATh KPEATUBHOE MEIIILJICHUE TTPH
PelIeHNH )KU3HEHHBIX TPOOJIeM.

0) 0a30BbIE HCCIIEIOBATEIBCKUE
JIEUCTBUSA:

- BIIAJICTh HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON U MTPOEKTHOM
JIEATSIILHOCTH, HABBIKAMU pa3peIIeHUs
npobiem;

- BBISIBIISITH PUYNHHO-CIIEICTBEHHBIE
CBSI3M U aKTyaJHU3UPOBaTh 3a/1a4y,
BBIJIBUTaTh TUTIOTE3Y €€ PEIICHYS,
HaXOIWUTh apTyMEHTHI JIS
JIOKa3aTeNIbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUU
penieHus;

- aHAJIM3UPOBATH MONYICHHBIE B XOIE
pElICHHUs 3a]aui Pe3ybTaThl,
KPUTHYECKU OLICHUBATh MX
JIOCTOBEPHOCTD, IIPOTHO3MPOBATH
HM3MEHEHHUE B HOBBIX YCJIOBHUSX;

- YMETh IEPCHOCUTH 3HAHUS B
[M03HABATENHHYIO U MTPAKTHYECKYIO

- BIAJETh CUCTEMOM XUMHYCCKUX 3HAHUH,
KOTOpasl BKJIFOUAET: OCHOBOIIOJIATAIOIIHE
MOHATHUSA (XUMUYECKHI IIEMEHT, aTOM,
3JIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-
3JIEKTPOHHBIC OPOUTAIIN AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTH,
3JIEKTPOOTPHUIIATEITLHOCTD, CTEIICHB
OKHUCJICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBII 00beM,
YTIEPOIHBINA CKeTeT, (yHKIIMOHAIbHAS
TpyIia, paguKai, H30MEpHsl, U30MEpPHI,
TOMOJIOTUYECKUHN Psifl, TOMOJIOTH,
YTIEBOOPOIBI, KUCIOPOA- U
a30TCco/IepKaIIue COCTMHCHHUSI,
OMOJIOTHYECKU aKTUBHBIC BEIIECTBA
(yrieBompl, )KUpHI, OEIIKH), MOHOMED,
MOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIECKYJISIPHBIE COSTUHCHUS,
KPUCTAJUTMYECKAs PEIIeTKA, TUITHI
XHMHUYECKUX pPeakini
(OKUCTHTETEHOBOCCTAHOBUTEIBHBIC, DK30-U
SHIO0TEPMUYECKUE, PEAKIIUU HOHHOTO
oOMeHa), pacTBOp, dIEKTPOIHTHI,
HEDAJICKTPOIUTHI, JIEKTPOIUTHYCCKAS
JIACCOIIHAIIHS], OKHCITUTENb, BOCCTAHOBUTEND,
CKOPOCTh XUMHYECKOHN pEeaKIni,
XUMHYECKOe PaBHOBECHE), TCOPUH U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOCHHUSI
opranuveckux Bemects A.M. byTtieposa,
TEOPHS NEKTPOIUTHIECKON TUCCOIHAITIH,
nepuoaudeckuil 3akoH /I.M1. Menneneena,
3aKOH COXPaHEHHS Macchl),
3aKOHOMEPHOCTH, CHMBOJIHYECKUH SA3bIK
XUMUH, (PaKTOIIOTUIECKHE CBECHHS O
CBOICTBaXx, COCTABE, OJIYYEHUU U
0€30MMacHOM HCTIIOIB30BAaHUH BAKHEHUIITUX
HEOPTaHWYECKHUX M OPTaHNYECKUX BEIECTB B
OBITY ¥ MPAKTHYECKOU JESATEIHHOCTH
YeII0BEKa;

YMETh BBISBIISITh XapaKTEePHbIE MPU3HAKU U
B3aMMOCBSI3b U3YUCHHBIX TTOHITHH,
MPUMEHSTH COOTBETCTBYIOIIUE TOHITHSI IPU
OIMCaHUU CTPOCHUS U CBOICTB
HEOPTaHWYECKUX M OPTaHNYECKUX BEIIECTB U
WX TMPEBPAICHUH; BBISIBIISITH B3aUMOCBS3b
XUMHUYECKUX 3HAHUHN C TIOHATHIMH U
MIPEJICTABIICHUSIMHU IPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETbh HCTOJH30BATh HAUMEHOBAHUS
XUMHUYECKUX COSTMHEHUI MEXTyHApOIHOTO




00J1aCTH KU3HENEATENHHOCTH,

- YMETh UHTEIPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00IaCTEeH;

- BBIABUTaTh HOBBIE UJIEHU, TPEAJIAraTh
OPUTHHAJIbHBIE MOXOAbI U PELIEHUS;
- CIIOCOOHOCTH MX HCIIOJb30BaHUs

B II03HABAaTEIbHON U COLIMAILHON
MPaKTUKE

C0103a TEOPETUYECKON U MPUKIIAJHON XUMUU
Y TPUBUANBbHBIE HA3BaHHUS BAKHEHIIINX
BEIIeCTB (3TWUJICH, alleTHIIEH, TJINIEPYH,
(dheHon, popManbAeTUI, YKCYCHAs! KUCIIOTA,
TJIALWH, YIapHBIA Ta3, YIIIEKUCIbIN Ta3,
aMMHaK, ralieHast H3BeCTh, HerameHast
U3BECTh, IUTHEBAS COJIA U PYTHUX),
COCTaBIATh (POPMYIIBI HEOPTAaHUYECKUX U
OpPTaHUYECKUX BEIIECTB, YPaBHEHHS
XUMHUYECKUX PEaKIUil, 00BACHATH HX CMBICIT;
MOJITBEPIKIATh XapaKTEPHBIC XUMUUECKUC
CBOICTBa BEIIECTB COOTBETCTBYIOIUMU
SKCIIEPUMEHTaMH U 3aITUCSIMHU YPaBHEHUH
XUMUYECKUX PEAKIIUL;

- YMETh yCTaHABIMBATh MPUHA]ICKHOCTh
M3YYEeHHBIX HEOPTaHUUECKUX U
OpPraHMYECKUX BEIIECTB K ONPEACICHHBIM
KJIacCaM U TPYIIIaM COSAMHCHUH,
XapaKTepPH30BaTh UX COCTAB U BaKHEHIIIHE
CBOWCTBa; ONMPEAETIATH BUIBI XUMHUECKUX
CBs13el (KOBAJICHTHASI, HOHHAS,
MeTaIUTHYEeCKas, BOJOPOIHAS ), THUIIBI
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCH(PHUIIMPOBATh XMMUYCCKUE PEaKIUH;
- chopmupoBaTh NpeACTaBICHUS: O
XHMHYECKOHN COCTaBISAIONICH
€CTeCTBEHHOHAYYHOI KapTHHBI MUPA, POJIN
XUMUH B TO3HAHUHU SIBJICHUI TPUPO/JIBI, B
(hopMUPOBaHUY MBIIIICHUS U KYJIBTYPHI
JUYHOCTH, ee (QYHKITMOHATBHON
rPaMOTHOCTH, HEOOXOAUMOM ISl PeIICHUS
MPAKTHYECKUX 33]1a4 U IKOJOTHUECKU
000CHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY
3JI0POBBIO ¥ IPUPOTHOM CpeIe;

- yYMETbh MIPOBOJUTH PACUYETHI 110
XUMHYECKAM (HopMyJiaM B YpaBHEHUSIM
XUMHYECKHX PEAKIUil ¢ NCTIOIB30BaHUEM
(hM3UYECKUX BEIHYUMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HopMaJbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIECTBA; NCIIOJIb30BATh
CUCTEMHBIC XUMHYCCKUE 3HAHUS TSI
MIPUHATHUS PEUICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYaIMsAX, CBA3AHHBIX C
BEIICCTBAMHU U MX IPUMCHCHHUEM

OK 02.
Hcmonp3oBath
COBpPEMEHHBIE
CPEICTBa MOKCKa,
aHanm3a u
HHTEPIpPETaInN
UHQOpMaIWH, 1
“H(OPMAITUOHHBIC
TEXHOJIOTHHU IS
BBIMTOJIHEHUS 32134
poeCCHOHATTLHOM

B ob6nacTu IeHHOCTH HAYYHOTO
MO3HAHUS:

- cOpMHUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS HAYKH U
OOIIECTBEHHON TPAKTHKH, OCHOBAHHOTO
Ha JIMAJIOre MPAKTUKK, OCHOBAHHOTO Ha
JIAIIore KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
IIOJINKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U

- YMETh IJIAHUPOBATH U BBIMOJIHATh
XUMHYECKUH DKCTIEpUMEHT (TIpeBpaIeHus
OpTaHUYECKUX BEIECTB IIPU HATPEBaHUU,
MOJIYYCHHE STUJICHA U U3YUYEHUE €TO
CBOWCTB, KaYeCTBEHHBIC PEAKIINH Ha
aJbJIEru/Ibl, KpaxMal, yKCYCHYO KHCIIOTY;
LeHaTypanus OCJIKOB MPU HArPEBaHUH,
[[BETHBIC pEaKIUU OEITKOB; TIPOBOIUTH
peaxy HOHHOTO OOMEHa, OTIPEIETIATh
Cpemy BOJHBIX PACTBOPOB KaueCTBEHHEIE
peakIuu Ha cyabdaT-, KapOOHAT- U XJIOPUJ-




JACATCIBHOCTH

YHUTATENILCKOM KYJIBTYPBI KaK CPEACTBa
B3aUMOJICHCTBHS MEX Ty JIIOAbMH U
MIO3HAHUS MUDA;

- OCO3HAHUE LIEHHOCTH HAay4YHOU
JeSTeIbHOCTH, TOTOBHOCTD OCYIIECTBIISTh
MIPOEKTHYIO 1 HCCIIEIOBATEIbCKYTO
ACATCIIBHOCTL MHANBUAYAJIBHO U B
rpymre;

OBnasieHne YHUBEPCATbHBIMHU yUeOHBIMU
II03HAaBaTCIIbHBIMU HeﬁCTBHHMHZ

B) B paboTa ¢ HHpopManuei:

- BIIAJICTh HABBIKAMH MOTYyYCHUS
nH(pOpPMALH U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIIbHO OCYIIECTBIIATH
MTOWCK, aHANN3, CHCTEMATH3aIHI0 U
MHTEPIPETANIO HH)OPMAIIH
Pa3INYHBIX BUJIOB U GOpM
MIpeCTaBICHUS;

- CO03/1aBaTh TEKCTHI B PA3INIHBIX
¢dopmarax ¢ yueToM Ha3HAUCHHUS
UH(QOPMAINH U [IEJEBOH ayTUTOpUH,
BbIOMpAsk ONTHUMANBHYIO (hopMy
NIPE/ICTABICHUS U BU3YaIH3aIHH;

- OLCHHBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTH HHPOPMAILIH, €€
COOTBETCTBHE MPABOBBIM M MOPAJIEHO-
TUYECKUM HOpMaM;

- WCIIONIb30BaTh CPEICTBA
MH()OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
PCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 337144 C COOJII0ICHUEM
TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH
0e301aCHOCTH, THTUEHBI,
pecypcocOepeKeHusl, TPaBOBBIX U
TUYECKUX HOPM, HOPM
UHGPOPMAIIMOHHOW 0€30MaCHOCTH;

- BJIaJIeTh HAaBBIKAMHU PACIIO3HABAHUS U
3amuTHl HHPOpMAIHH, HTHPOPMAITHOHHON
0e30MacHOCTH JINYHOCTH

AQHHMOHBI, HA KATHOb AMMOHHS; PELIaTh
HKCIIEPUMEHTAIBHBIE 33a4H 110 TEMaM
"Mertamet" u "Hemertamnsr") B
COOTBETCTBHU C MPAaBUIAMHU TEXHUKU
Oe3onacHOCTH pH 00pALIEHUH C
BEIIECTBAMU M JIAOOPATOPHBIM
000pyIOBaHUEM; TIPE/ICTABIISH PE3yIbTATHI
XHUMHYECKOr0 SKCIIEpUMEHTa B (hopme
3aIHCH YPaBHEHHH COOTBETCTBYIOIIHX
peakuuii u GOpMyIHPOBATh BEIBOJBI HA
OCHOBE 3THU; pe3yJIbTaTOB;

- YMETh aHAJIM3HPOBATh XUMUYECKYIO
MH(OPMAIIHIO, TTOTyIaeMyI0 U3 Pa3HBI;
HCTOYHHKOB (CPEICTB MacCOBOU
uHpopMayu, cets IHTEpHET U npyrue);

- BJIQJICTh OCHOBHBIMU METO/IaMH HayYHOTO
MO3HAHUSI BENIECTB M XUMUYECKH; SIBICHUN
(HabmozeHue, n3MepeHne, SKCIIEPUMEHT,
MOJICINPOBAHUE);

- YMETb IPOBOAUTH PACUETHI MO
XUMUAYECKUM QopMyJiaM U ypaBHEHHS! ¥,
XUMUYECKUX PEaKLUH ¢ UCTIONBb30BaHUEM
(GU3MYECKNX BETMYNH XapaKTePH3YIOIIIX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, 00beM; (HOpMallbHBIE YCIIOBH)
ra3oB, KOJIMYECTBA BEIECTBA; UCIIOJIb30BaH
CHCTEMHBIC XUMHUYECKUE 3HAHUS JUIS
NPUHSATHS PEHICHUH B KOHKPETHBI,
KU3HEHHBIX CUTYalMsX, CBI3aHHBIX C
BEIIIECTBAMU W MX IPUMECHCHHUEM

OK 04. 3ddexTrBHO
B3aMMOJICHCTBOBATh
u paboTaTh B
KOJUICGKTUBE H
KOMaH/Ie

- TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOTIPEICIICHHUIO;

- OBIIQJICHUE HaBBIKAMHU y4eOHO-
HCCIIEI0BATENIBCKOM, TPOEKTHON U
COLMaILHON JIEATEIBHOCTH,
OBnaneHue yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMHU:
0) coBMeCTHas ACATCIBHOCTD:

- IIOHMMAaTh U MCIIOJb30BaTh
MPEUMYLIECTBA KOMaHIHON 1
VHWBHUIYaLHONU PabOTEHI;

- TIPUHUMATH eI COBMECTHOM
NEATETHFHOCTH, OPTAaHN30BLIBATH U
KOOPJUHUPOBATH JICHCTBUSA IO €€

- YMETh IUIAaHUPOBATh U BBITIOIHATH
XUMUYECKUH SKCIIEPUMEHT (IIpeBpaleHus
OPTraHNYECKHX BEIIECTB IPH HATPEBAHUH,
NOJy4YeHHUE STHIICHA U U3YYEHHE €TO0
CBOICTB, KAY€CTBCHHbIE PEaKLUH Ha
aITB/ICTU/IBI, KpaxMall, YKCYyCHYIO KHCIIOTY;
JieHaTypaius OeKOB IPH HAIPEBaHUH,
[BETHBIE PEAKLUH OEITKOB; TPOBOIUTD
peaKkIy HOHHOTO OOMEHa, OTIPEeIISTh
Cpexy BOJHBIX PacTBOPOB, KaUCCTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHAT- ¥ XJIIOPHUI-
AQHHOHBI, HA KATHOH aMMOHHS; PEIIaTh
HKCIICPUMEHTAIBHBIE 331a4H T10 TEMaM
"Mertamst" u "Hemeranns") B
COOTBETCTBHU C MPAaBUIAMHU TEXHUKHU




JIOCTHKCHHIO: COCTABIIATH TIAH
JICHCTBUM, PACTIPENCIATH POIU C YIYETOM
MHEHHH YYaCTHHKOB 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHUPOBATH U BBIIOJHATEH paboOTy
B YCJIOBUSIX PEANTBHOT0, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

- OCYIIECTBJIATH IO3UTHBHOE
CTpaTermyecKkoe MOBEJICHUE B Pa3IMIHBIX
CUTYAIUsX, IPOSBJISTh TBOPYECTBO U
BOOOpakeHHUE, ObITh HHUIIUATUBHBIM
OBnaneHue yHUBEpCaIbHBIMU
PETYJSITUBHBIMU JICHCTBUSMHU:

T IPUHATHE CeOsl U APYTUX JTFOICH:

- TPUHUMATh MOTHUBBI U apPTYMEHTBI
JPYTUX JIIOJICH TIPU aHAIH3E PE3YJIbTATOB
JIESTeILHOCTH;

- TpHU3HABATh CBOEC MPABO U MPABO
JPYTUX JIIOJCH HA OIIUOKH;

- pa3BHUBATh CIIOCOOHOCTH MIOHUMATh MU
C MO3UIIMHU APYTOTO YeJIOBeKa

Oe3onmacHOCTH pH 00paLIEHUH C
BELIECTBAMH U J1a00OPaTOPHBIM
000pyIOBaHHEM; TIPEACTABIISATH PE3YJIbTAThI
XMMHYECKOT0 dKCIIepUMEHTa B (hopme
3aIMCH YPaBHEHHI COOTBETCTBYFOLIIHX
peaxuuii ¥ GOopMyIUpPOBATH BHIBOJIBI HA
OCHOBE THX PE3yJIbTaTOB

OK 07.
CopeiicTBOBaTHL
COXPaHEHHIO
OKpy>Karolen
CpeIbL,
pecypcocoepexeHn
10, IPUMEHSATh
3HaHUA 00
W3MEHEHUHN
KJIMMaTa, IPUHIUIIBI
OepEeKITUBOTO
IIPOM3BO/ICTBA,

3 pexTHBHO
JIEWCTBOBATh B
Ype3BBIYAHBIX
CUTYaIUsIX

B o0nacTu 5K0IOrHYECKOro BOCIIUTAHHS:
- c(hopMHUPOBAHHOCTH SKOJIOTHUECKON
KYJbTYpbI, TIOHUMAaHUE BIASHUS
COLIMAJIBHO-D)KOHOMHYECKHUX IIPOLIECCOB
Ha COCTOSIHHE IPUPOJHON M COIIMATIbHON
Cpezbl, 0CO3HaHUE II100AIBHOTO
XapakTepa 9KOJIOTHYECKUX PobIeMm;

- IUIAHUPOBAHUE M OCYIIECTBIECHHE
JIEHCTBUI B OKPY’KalOILIEH cpesie Ha
OCHOBE 3HaHU LIeJIEd yCTOWYUBOTO
Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEMPUATUE ACUCTBUM,
MIPUHOCSIINX BPeJ] OKPYKaIOIIEH Cpele;
- yMEHHe NPOTHO3UPOBATh
HeOIaronpuATHbIE KOJIOTHIECKUE
MIOCIIEACTBHSA MPEITPHUHUMAEMBIX
JIEHCTBUM, IPEIOTBPAILATD UX;

- pacUIMpEeHUEe ONbITa AEATENbHOCTH
9KOJIOTHYECKON HAPaBIEHHOCTH;

- OBJIaJICHUE HaBbIKAMM yueOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COLIMATIBHOM IEATENbHOCTH

- chopMHpOBaTh MPEACTABICHUS: O
XUMUYECKOM COCTaBIISAIOMIEH
€CTECTBEHHOHAYYHOI KapTHHBI MUPA, POJIH
XUMHHM B MTO3HAHWUH SIBJICHUH MIPUPOJIBL, B
(hopMHPOBaHUH MBILUICHUS U KYJIbTYPBI
JMYHOCTH, €€ (PYHKINOHAIbHON
TPaMOTHOCTH, HEOOXOAUMOM JIsI pelIeHus
MPAKTHUYECKUX 33]a4 U 3KOJOTHYECKU
000CHOBAaHHOT'O OTHOILEHHS K CBOEMY
3I0POBBIO M IPUPOIHOM cpene;

- yMeTb COOIIOIATh MPaBUIIa YKOJIOTUIECKU
1eJIeCO00Pa3HOTO OBEACHUS B OBITY U
TPYAOBOH NEATEIBHOCTH B LIEIIIX
COXPaHEHUS CBOETO 3/I0POBbS U
OKpY>Karolllel MPUPOAHOI Cpenbl;
YUUTBIBATh ONACHOCTH BO3/IEHCTBUS HA
JKUBBIE OPTaHHU3MBI OIPE/IENEHHBIX BEIIECTB,
MIOHKMMas CMBICIT [TOKa3aTels MPeaeIbHOM
JOIYCTUMOM KOHIIEHTpaLUK
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUILIMHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HO0Il padoThI

Bun yyeOHo# padoThI

O0BLeM B yacax

O0beM 00pa3oBaTeNbHON MPOrpaMMbl YI€OHOM JUCIIUTIIIHBI 72
BT. U.:

TeopeTHIecKoe 00yIcHHE 36
nabopaTopHbIC 3aHATHUS 10
MPaKTHYECKUE 3aHATH, KOHTPOJIbHBIE PabOTHI 24
MIPOMEKYTOUHAs aTTecTaus (apyras ¢opMa KOHTPOJIS (MTOroBask KOHTPOJIbHAS )

pabota))




2.2. TemaTu4yecKUil JIAH M cOJePKaHUe Y4eOHOM IMCUUILTHHbBI

Koanbl
KOMIIETeH M i
U JINYHOCTHBIX
HanmeHoBaHue O6mbem, ak. 4. PE3yIALTATOB,
PAIIEIOB H Tem Coaep:xanue yueOHOro MarepuaJia u GopMbl OPraHM3anMu AeATEJIbHOCTH 00y4ar0 X Csl ¢popmupoBanuio
KOTOPBIX
CIOCOOCTBYET
3JIeMEHT
NPOrpamMMbl
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. Ctpoenue Conep:xanue y4eOHOro MaTepuasia
aToMoB xuMudeckux | CoBpeMeHHBIE MOJENb CTpOoeHUs aTroMa. CUMBOIHYECKUH SI3bIK XUMUHU. XUMHUUECKHUM SJIEMEHT.
3JIEMEHTOB U IpUPOJa | DJNEeKTPOHHAs KOHPUryparus aroma. Kiaccuduranust XMMHUYECKUAX SIIEMEHTOB (S-, p-, d-371eMeHTHI). 4
XHMHYECKOHN CBSI3U BanentHbIC 351eKTpOHBI. BageHTHOCTE. DIEKTPOHHAS PUPOJIa XUMHIECKON CBSI3H.
DNEeKTPOOTPHUIIATEILHOCTE. BUIBI XUMUYECKO# CBsI3U (KOBaJIeHTHAS, HOHHAS, METAJINYECKas,
BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa30BaHUs
B TOM uMciie NTPaAKTHYECKUX 3aHATHI 2 OK 01
Pemienue 3a1anuii Ha UCTIOJIB30BAHUE XUMUYECKOW CUMBOJIMKHA U Ha3BaHUM COEIUHEHUMN 110
HOMEHKJIaType MEXIYHAPOTHOTO COI03a TEOPETUIECKOM U MPUKIATHON XUMHUH U TPUBUATHHBIX
Ha3BaHUU JJIs1 COCTABJICHUS XUMUYECKUX (POPMYJT IBYXaTOMHBIX COCTMHEHHI (OKCHIIOB, CYIb(HUI0B,
THAPHUIOB ¥ T.I1.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUH OTAEIBHBIX KIIaCCOB. 2
[IpakTrueckue 3a1aHus Ha YCTAHOBICHNE CBA3H MEXIy CTPOCHHEM aTOMOB XHMHYECKUX JIEMEHTOB
U MIEPUOJUYECKUM U3MEHCHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHECHUN B COOTBETCTBUU
¢ noJsoxkeHueM [lepuoanyeckoi CUCTEMBI
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa (MpaKkTHYecKHe 3aHITHS) 2
[eproauaeckuii [Tepuonuueckas cucreMa xumuueckux nemeHToB [[.1. Menneneera. dusnueckuii cMpica
3aKOH ¥ Ta0nuua [Teprnonnueckoro 3akona [[.1. Menneneera. 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMHUIECKUX
J.H. Menneneesa 3JIECMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX M CJIOMXHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMUYECKOro 31eMenTa B [lepuoguueckoil cucreme. MupoB0o33peHUECKOE U HAyUYHOE 3HAUCHHE OK 01, OK 02
[Tepnonnueckoro 3akona [[.1. Menneneera. [Iporaosst .M. MenneneeBa. OTKpBITHE HOBBIX 2

XMMHUYECKHX 3JIEMEHTOB. Perrenue IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 33[[3HPII71 Ha
XapakTepH3alrio XUMHUUECKIX 3JIEMEHTOB « MeTamnueckie / HeMeTaJUIM4eCKUe CBOMCTBA, AIEKTPO-
OTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUH € MX 3JIEKTPOHHBIM CTPOCHHUEM H
MOJIOKEHUEM B IEPHOAUYECKON cHcTeMe XUMUUecKuX nemeHToB /.. MenneneeBay




Pasznen 2. XumMuyeckne peakunu 10
Tema 2.1. Tunsl Conepxanue yuedOHOro MaTepuasia
XUMHUecKkux peakiuil | Knaccudukanusa v THIBI XMMUYECKUX PEeaKIINii ¢ yyacTHeM HeopraHn4decKux BemiecTB. CocTaBlieHHE
YpaBHEHUI peakiuil COCIWHEHUS, Pa3IOKEHUs, 3aMEIeHUs, OOMEHa, B T.4. PEaKUUN TOPCHUS,
OKHCIIEHUS-BOCCTAHOBIICHMSI. 5
ypaBHeHI/Iﬂ okucleHus-soccranoBiacHus. Crernenb okuciaeHns. OKUCIUTENL U BOCCTAHOBUTED.
CocraBieHue U ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOJIOM 3JIEKTPOHHOTO
Oanmanca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B PUPOJIC, IPOU3BOJICTBEHHBIX MTPOIIECCaxX U OK 01, OK 04
KU3HEACATEIHPHOCTH OPTaHN3MOB
B ToM unciie NpaKTHYECKHX 3aHATHI 2
KomnnuecTBeHHBIE OTHOIIEHNS B XUMHU. OCHOBHBIE KOTNYECTBEHHEIE 3aKOHA B XUMHH U pacyeThl 1O
YpaBHEHUSM XUMUYECKHX peakinii. MoIb Kak eUHHIIa KOJIMYecTBa BenlecTBa. MossipHas Macca.
3aKOHBI COXpaHEHUS MACChl M dSHEPTHUH. 3aK0H ABoraapo. MosspHbIi 00beM Ta30oB. OTHOCHUTETHHASL 2
MJIOTHOCTH ra3oB. PacueTsl mo YpaBHCHUAM XUMUUYCCKUX peaKHI/Iﬁ C UCITOJIB30BAHUEM MACCHI,
o0beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA
Tema 2.2. Copepxanne yueOHOro MaTepHuajia
Onexrponutndeckast | Teopus aMEeKTPOIUTHYECKON AUCCONMAnri. IOHBI. DIeKTPOINTHI, HE-AIEeKTPOIUTHI. Peakiim
JUCCOLMAIMS U noHHoro oomeHa. CocTaBJeHHE peakuii HOHHOTO 0OMeHa MyTeM COCTaBJICHHS MX MOJTHBIX U 3
WOHHEBIN 00MEH COKpAIICHHBIX HOHHBIX YpaBHeHHN. KHUCIIOTHO-OCHOBHBIE peakinu. 3aiaHus Ha COCTABIICHHUE
HOHHBIX pEeaKLUi OK 01, OK 04
B ToM uncsie 1a00paTOPHBIX 3aHATHI 2
JlaGopatopHas paboTa « THIIBI XUMHYECKHUX peaKuii»
HUccnenoBanre THNOB (110 COCTABY M KOJMYECTBY UCXOAHBIX U 00Pa3yIOLINXCS BELIECTB) U 5
MIPU3HAKOB XUMHUYECKUX peakiuii. [I[poBeneHre peakiuii HOHHOTO OOMEHa, OIpeIeIIeHne CPeIbl
BOJIHBIX PacTBOPOB. 3a1aHUS Ha COCTABIICHUE HOHHBIX PEaKITHi
KoHTponpHas CrtpoeHue BemecTBa U XUMUYECKUE PEaKITuU 2
pabora 1
Pa3pnen 3. CTpoeHue u cBOIICTBA HEOPraHUYECKHX BelleCTB 16
Tema 3.1. Conep:xanue y4eOHOro MaTepuasia
Knaccudukanus, [Ipeamer neopranudeckoi xumun. Kiaccudukanus HeopraHnueckux Bemects. [IpocTeie n
HOMEHKIIATypa CJIOKHBIE BeecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIIBI, THIPOKCUIBI, KUCIIOTHI, COJIN).
CTpOCHHUE B3auMoCBsI3b HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSHMS BelecTBa. Kpucrammueckue u 5 OK 01, OK 02
HEOPraHNYECKUX amopdHsbIe BemecTBa. THIIBI KPUCTAJUIMIECKUX PELIETOK (ATOMHAs, MOJICKYJISpHAS, MOHHAS,
BEILIECTB METaJTMYECKast). 3aBUCUMOCTh (PU3UYECKUX CBONCTB BEIECTBA OT THUIA KPUCTATMISCKON PEIICTKH.

3aBHUCHMOCTh XUMHUYECKOM aKTHBHOCTH BELIECTB OT BHJla XUMUYECKOM CBSI3U U THIIA
KPUCTAJUTMYECKOH pemieTKH. [IpuanHbl MHOT00Opasus BEUIeCTB




B Tom uncie NpaKTHYEeCKUX 3aAHATHI

HomeHnknarypa HeOpraHu4ecKHuX BELIECTB: Ha3BaHUE BELIECTBA UCXOAS U3 UX XUMHUYECKOH (popMyJibl
WA COCTABIICHUE XUMHUYECKON (POPMYITBI HCXOIsl UX HAa3BAHHS BEIIECCTB [0 MEXYHAPOTHON
(MIOITAK) nnu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne npakTuuecKux 3aaHui 1o Kiaccu(UKaluy, HOMEHKIAType U XUMHUUYECKUM (HopMyIaM
HEOPTaHWYEeCKNX BEIIECTB PA3IMIHBIX KJIACCOB (YrapHBIH ra3, YIIEeKUCIbIN ra3, aMMHaK, TameHas
W3BECTbh, HeTallleHast U3BECTh, MUTHEBAsI COJIA U /AP.): Ha3bIBaTh U COCTABIATH (POPMYJIBI XHMUYECKUX
BELIECTB, ONPEAETATh NPHUHAUIEKHOCTD K KIaccy.

Tema 3.2. duzunxo-
XUMHUYECKHE CBOICTBA
HEOPTaHUYECKUX
BEIECTB

Conep:xanue y4eOHOro MaTepuaJia

Mertamnsl. O0mue puznveckue 1 XuMHYecKre CBoicTBa MeTaioB. CriocoObl MoNTydeHus. 3HaueHne
METAJIJIOB M HEMETAJUIOB B INPHPOJE M KU3HEIEATEIIbHOCTH 4eJoBeKa M opraHu3moB. Kopposzus
METAaJUIOB: BUIBI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJJIOB OT KOPPO3HUH.

Hemeramnmpl. OOmme ¢usndeckne W XHUMHYCCKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOHCTBA
HemetamioB [V — VII rpymn. Krnaccudukanus W HOMEHKJIATypa COCIUHEHUH HEMETaJlIoB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJE.

XUMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (OKCHIOB, THAPOKCHIOB,
KHUCJIOT, COJICH M Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB IPOCTBIX BEIIECTB, BOJOPOIHBIX
COEIMHEHNH, BBICHINX OKCHJIOB M THJIPOKCHJIOB

B Tom unciie npakTHYeCKUX 3aAHATHIA

CocraBneHue ypaBHCHUN XUMHUYECKUX PEAKIIUNA C yIaCTHEM MPOCTHIX U CIOXKHBIX HEOPTAaHMIECKIX
BEIICCTB: METAJIOB U HEMETAJVIOB; OKCH/IOB METAJJIOB, HEMETAIUIOB M aM(DOTEPHBIX 3JICMCHTOBR;
HEOPraHWYECKUX KUCIOT, OCHOBaHWUH M aM()OTEPHBIX TUAPOKCUIOB; HEOPTaHUIECKHUX COJIEH,
XapaKTepHU3YIOINX UX CBOICTBA. Pernenne npakTHKO-OpHEeHTUPOBAHHBIX TEOPETHIECKUX 3aTaHUH
Ha CBOWCTBA, COCTaB, MOJy4YeHHE U 0€30MaCHOE UCTIOIb30BAHHE BAXKHEHIITUX HEOPTaHUIECCKUX
BEIICCTB B OBITY M MPAKTHYECKON JCSITEILHOCTH YSIOBEKa

OK 01, OK 02

Tema 3.3.
Wnentudukarms
HEOPTAaHUYECKUX
BEILECTB

Conep:xanue yueOHOro marepuaJia (J1abopaTopHbie 3aHATHS)

Jlabopatopnas padota « IneHTHhUKAIMS HEOPTAHTUECKUX BEIICCTBY

Pemenue OKCICPUMECHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJJIOB ¥ HEMETAJIJIOB 1O
pacro3HaBaHUIO U MOJTYUYECHUIO COEIMHEHUI METAJIOB U HEMETAILIOB.

Wnentndrkanys HeoOpraHWIECKHX BEMIECTB C HCIIOIB30BaHUEM HX (PH3UKO-XUMHYECKUX CBOMCTB,
XapaKkTepHBIX Ka4eCTBCHHBIX peakuuii. KauecTBeHHBIE peakny Ha cynbhaT-, KapOoHaT- U XJIOPHI-
AQHHMOHBI, HA KATUOH aMMOHUS

OK 01, OK 02,
OK 04

KoHTponbHas
pabora 2

CBolicTBa HEOPTaHUYECKUX BEIICCTB

Pa3nen 4. CTpoeHne U CBOHCTBA OPraHUYEeCKUX BelleCTB

24




Tema 4.1.
Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

Conep:xanue y4eOHOro MaTepuaJia

[losBeHne 1 pa3BUTHE OPraHUYECKON XUMUH Kak Haykd. [Ipeamer oprannyeckoid Xumun. Mecto u
3HAYCHHC OpFaHquCKOﬁ XUMHUHU B CUCTEME €CTCCTBCHHBIX HAYyK.

XUMHUECKOE CTPOSHHUE KaK MOPSAOK COSTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE MOJOXKEHUSI TCOPUU XUMUUECKOTO CTPOCHUSI OPraHUYECKUX COCTUHEHUI

A.M. bytiiepoBa. YTIepoaHbIil CKEJIET OPraHMISCKON MOJICKYJITBI. 3aBUCHMOCTH CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOSHUS MOJIeKyJ. M3oMepus 1 N30MepHI.

[Nonsitue o pyHKIMOHANBHOU Tpyne. Panukan. [IpuHIUIBL KITaCCUPUKAIIMY OpraHUYECKUX
coequHEeHNH. MeXayHapo Hass HOMEHKIIATypa U IPUHITUIIBEI HOMEHKIIATYPhl OPTaHUIeCKIX
coenuaeHni. [ToHsATHE 00 a30TCOMEPIKANTUX COSAMHECHISIX, OMOIOTUYECKA aKTHBHBIX BEIIECTBAX
(yrameBogax, ’kupax, OeKax u JIp.), BLICOKOMOJIEKYJISIPHBIX COEANHEHHUAX (MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BE€HO)

B TOoM uMciie NpaKTHUYECKUX 3aHATHIA

HomenknaTypa opraHU4eCKuX COSAMHEHHUHN OTACIBHBIX KIACCOB (HACHIIIIEHHBIC, HCHACKHIIIICHHBIE U
apOMaTHUYECKUE YTIIEBOIOPO/IbI, CIUPTHI, (DEHOIBI, AJIbJIETUIbI, KETOHBI, KAPOOHOBEIE KUCIOTHI H
ap.). CocTaBieHre TTOMHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYII OPTraHUIECKIX BEIIECTB
OTJIETIFHBIX KIJIACCOB, UCIIOJIB3YS MX HA3BAHUS M0 CHCTEMAaTUYCCKON M TPUBHAIILHON HOMEHKIIATYPE
(3THNEH, alleTUIICH, TIUIepUH, PEeHOI, (hopMaNTbIETU], YKCYCHAsI KUCIIOTA, TIIUIUH). PacdeTs
mpocTeimel GopMyIIsl OpraHUIecKON MOJIEKYJIBI MCXOsI U3 AJIEMEHTHOTO coctasa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpraHuYeCKux
COEIMHEHUN

Conep:xanue y4eOHOro MaTepuasia

DU3NKO-XUMUUECKHE CBOWCTBA OPTaHUYEeCKUX COSAMHEHUN OTACIbHBIX KJIACCOB (0COOCHHOCTH
KJIACCU(DUKAIIH ¥ HOMEHKJIATYPhl BHYTPH KJIacCca; TOMOJIOTHYECKUH psi 1 o0rias Gopmyna;
n3omepus; (HU3NYECKHue CBONCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI ITOTyIeHHs )

- IpeIeNTbHBIC YTIEBOIOPOIBI (ATKAHBI M IUKJIOATKAHBI). [ OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIA B TPOMBIIIUICHHOCTH U ObITy. CBOWCTBA MPUPOIAHBIX YTIEBOJOPOIOB,
HaX0XJICHUE B MPUPOJIC U IPUMEHEHHE AKAHOB;

- HeTIpe leNbHbIe (AKEeHBI, ATKWHBI U alIKaJUeHBl) 1 apoMaTHIeCcKre YTriIeBoA0poabl. [ operne
AI[ETUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JIJISI CBAPKU U PE3KH METAJUIOB;

- KHCIIOPOTHOCOACPIKAIIUE COSNUHEHUS (CTUPTHI U (DEHOIBI, KAPOOHOBBIE KHCIIOTHI U A(UPHI,
ANBJIETU/IBI U KETOHBI, JKHUPHIL, YTIIeBoAbl). [IpakTrdeckoe MpruMeHEeHNE STUIICHTIINKOIS, TIUIEprHa,
¢denona. [Ipumenenne popManbaeruia, aleTanbAeruia, YKCyCHOW KACIOThl. Mblta Kak conn
BBICIIUX KapOOHOBBIX KUCIIOT. MOIOIIUE CBONCTBA MBLIA;

- a30TCO/IeprKallre COSAMHEHUs (AMUHBI 1 aMUHOKHCIIOTHI, 0Tk ). BeiIcOKOMOITEKyIsIpHbIS
COCTMHCHUS (CHHTETUIECCKUE M OMOIOTMYeCKH-aKTUBHEIC). MOHOMEp, TOJINMED, CTPYKTYPHOE 3BEHO.
[Tonumepuzarus 3TUIeHA KaK OCHOBHOE HAIPaBIIEHUE €r0 UCTIONb30BaHusl. [ eHeTHIeckas CBsI3b
MEXJTy KJIACCaMH OpPTaHMYECKUX COeIMHEHUH

12

B Tom unciie npakTHYEeCKUX 3aAHATHIA

OK 01, OK 02,
OK 4




CBoiicTBa OpraHUYeCKUX COCIMHEHUH OTICIBHBIX KIacCOB (TPUBHAIbHAS 1 MEXIyHApOIHAS
HOMEHKIIaTypa, XUMHUUECKHE CBOWCTBA, CIIOCOOBI MOJIyYeHHUs): IPEeAeNIbHbIE (QIKAHbI U
LMKJIOAJIKAHBI), HETIpeIeTbHbIe (ATKEeHBI, ATKWHBI U AJIKaINEHBI) © apOMaTHYECKHE YTIIEBOAOPOIbI,
CIHPTHI U (PEHOIIBL, KAPOOHOBBIE KUCIOTHI M 3QUPHI, albJIeTUABI U KETOHBI, aAMUHBI H aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEANHEHU. 3aJaHNs] HA COCTABIICHUE YPAaBHEHUN XUMHUYECKUX PEaKLUH C
Y4aCTHEM OPTaHUYECKHUX BEUIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakinuid (B TOM YHCIIE 110 IPEII0KEHHBIM IIeTI0YKaM IIPEBPAIICHHI ),
XapaKTEepU3YyIOLNUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTIEIbHBIX KJIACCOB,
CHocoObI UX TONYYCHUS U Ha3BaHHE OPTaHMYECKUX COCTUHEHOUH 110 TPUBUAIBHOMN HITH
MEXIYHapOJAHOM CUCTEMAaTUYECKON HOMEHKIIAType. Perenne npakTuKo-opueHTUPOBaHHBIX
TEOPETUYECKUX 33JJaHUM Ha CBOMCTBA OPTaHUYECKUX COEAMHEHUN OTJEIbHBIX KIAaCCOB

B ToM uncie 1a00paTOPHBIX 3aHATHH

JlabopatopHas pabota «lIpeBparmieHuss OpraHu4ecKUX BEIIECTB IIPH HATPEBAHUID)
[Tomyuenue 3TuNeHa M U3yUEHHE €r0 CBOWCTB. MoIETTMpPOBaHIE MOJIEKYJI U XUMHUYECKHIX
MIpeBpalleHUi Ha IpUMepe 3TaHa, STWICHA, alleTUIICHA U JIp.

Tema 4.3. Copepxanne yueOHOro MaTepHuajia
Wnentndukanns buoopranndeckue coennnenus. [Ipumenenne u Gnoaorngeckas poib yriaeBoaos. OKuciIeHne
OpraHU4eCKUX YIIIEBOJIOB — HCTOYHUK DHEPTUH KHUBBIX OpraHM3MOB. O0JIaCTH TPUMEHEHHSI AMHUHOKHUCIIOT.
BELIECTB, UX [IpeBpamenns O0enKkoB NHUIIM B opraHu3Me. buonorndyeckue GpyHkuun 6enaxoB. buoiornyeckne
3HaUYCHUE U (hyHKIMH KUPOB. PO opraHnueckoil XUMHUH B pelIeHHH MpoOIeM MUIIEeBOi 0€30IacHOCTH.
MpUMEHEHHE B Ponp oprannyeckoil XMMHUY B PELIEHUH TTPOOIIEM 3HEpPreTHUecKoil 0€30IacHOCTH, B Pa3BUTHU
OBITOBOI U MEIUIUHBI, CO3JaHUK HOBBIX MaTepHaiOB, HOBBIX HCTOYHUKOB SHEPIUH (aIbTEpHATHBHBIC
MPOU3BOACTBEHHOM WCTOYHUKY 3Heprun). OnacHOCTh BO3IEHCTBHS Ha )KHUBbIE OPTaHU3MbI OPTaHHYECKUX BEIIECTB
JIESITETBHOCTH OTIIETHHBIX KIIACCOB (YTJIEBOJOPOBI, CIIUPTHI, (DEHOJIBI, XJIOPOPTaHWICCKHUE TTPOU3BOTHEIC, OK 01, OK 02,
4eJIoBeKa AJIbJETU/IBI U JIP.), CMBICJ MTOKa3aTessl IPeesIbHO JOMMYyCTUMOM KOHIEHTPAIlUN OK 04
B ToM uncie 1a00paTOPHBIX 3aHATHH
JlabopatopHas pabota «neHTHUKAINS OPraHUYEeCKUX COEAMHEHUH OTAEIBHBIX KIIACCOBY
UnenTndukanus opraHndeckux COSIMHEHUH OTIACIBHBIX KI1accoB (Ha IpUMeEpe albJeTH/I0B,
Kpaxmasia, yKCyCHOH KHCJIOTBI, OETKOB U T.II.) C HCIIOJIb30BaHMUEM UX (PU3UKO-XUMHUECKIX CBOHCTB
Y XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. [leHaryparus O6enka npu HarpeBanuu. LIBeTHBIE peakiun
0enxoB. BO3HUKHOBEHHE aHAMTHYECKOTO CHT'HAJIA ¢ TOYKU 3PEHUS] XAMHYECKHUX ITPOIECCOB MPH
MPOTEKaHUH KauyeCTBEHHOH peaKiry, MO3BOJISIONICH HACHTH(PHUINPOBATH MPEATIOKECHHBIE
OpraHM4eCcKHUE BEIIeCTBA
KoHuTponpHas CTpyKTypa ¥ CBOHWCTBA OPTaHUYECKHUX BEIIECTB
pabota 3

Pa3nen 5. Kunetnyeckne u TepMoANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUSI XHMHYECKUX pPeaKui
|




XUMHYECKHAX
peakuuii.
XHUMHYECKOE
paBHOBecHE

Conep:xanue y4eOHOro MaTepuaJia

CKOpOCTh peakiyy, €€ 3aBUCMOCTh OT Pa3lIUYHbIX (PaKTOPOB: MPUPOIBI PEArupyIOLINX BEIIECTB,
KOHLIEHTpALMU PEearupyrolnx BEIIECTB, TEMIIEPATYPhl U IUIOIAAN PEAKIIMOHHON OBEPXHOCTH.
TermnoBsie 3pPekTh XUMUUECKUX peakid. DK30- U SHAOTEPMHUYECCKHE PEaKIHH.

O6paTtuMocTb peakuuil. XMMHYECKOE PAaBHOBECHE U €r0 CMEIleHHE N0 JeHCTBUEM Pa3IHYHBIX
(akTOpOB (KOHIIEHTPALMS PEareHTOB WIN MPOAYKTOB PEAaKLUH, JaBJICHNUE, TeMIepaTypa) A1l
CO3JaHusl ONITUMAJIbHBIX YCJIOBUIM IPOTEKAaHMs XUMHYeCKHUX npoueccos. [Ipunnun Jle ITlaTtense

B Tom unciIe IpaKTHYECKUX 3aAHATHI

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHAIH3 (PaKTOPOB, BIMIIOMINX HA U3MEHEHHE
CKOPOCTH XMMHYECKOU PEaKIIUH, B T.4. C TIO3UITHI KOJIOTHUECKH [IETIECO00Pa3HOTO MMOBEICHHUS B
OBITY U TPYJIOBOY ACATEIHHOCTH B LIESIX COXPAHEHHUS CBOETO 370POBhS U OKPYKAIOIICH MPUPOTHOM
CpeIbL.

Penienne nmpakTMKO-OpUEHTUPOBAHHBIX 3a1aHUI Ha MpuMeHeHue npuHuuna Jle-Illarense ans
HaX0XACHUS HAaNPaBJICHUA CMCIICHUS PaBHOBCCUA XUMHYECKOM pCaKknun U aHajIn3 q)aKTOpOB,
BJIMSIOIINUX HA CMEIICHUE XMMUYECKOTO PABHOBECHUS

Paspnen 6. PacTtBopnl

Tewma 6.1. Ilousarue o
pacTBopax

Conep:xanue y4eOHOro MaTepuaJia

PactBopenue kak Gusnko-xuMudeckuii mporecc. PactBopsl. CriocoObI TPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTh. MaccoBast 101151 pacTBOpeHHOro BeriecTBa. CMBICH MOKa3aTes MpelelbHO
JOMYCTHUMOM KOHIIEHTPALMK U €r0 HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON O€30IacHOCTH.

N OK 01, OK 02,
[IpaBuna 3K0IOTHYECKH IEIeCO00PA3HOTO MOBEACHUS B OBITY U TPYIOBON AEATEIHHOCTH B LIEISIX K07
COXpaHEHUS CBOETO 3JI0POBbS U OKPY>Karollel MPUPOAHON Cpe/ibl; OAaCHOCTh BO3IECUCTBUA HA 0
YKUBBIE OPTaHNU3MBI OIIPEIEIICHHBIX BEILECTB.
PelieHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPBHI, UCIIOIb3YEMBIC B
OBITOBOH ¥ MPOM3BOACTBEHHOM NIEATEILHOCTH YEIOBEKA
Tema 6.2. Conep:xanue yue0HOro MaTepuaJa (J1a0opaTopHbie 3aHATHS)
I/ICCPGHOBaHI/Ie JlabopatopHas pabota «lIpuroroBiieHue pacTBOPOBY» OK 01. OK 02
CBOMCTB paCTBOPOB [IpuroroBnenne pacTBOPOB 3aJaHHON (MaccoBO, %) KOHIIEHTpaINH (C IPAaKTUKO- OI’< 04 ’
OpPUEHTHPOBAHHBIMH BOIIPOCAMHM) M ONPEIeIIEHUE CPEeIbl BOJHBIX pacTBOpOB. Perlenue 3a1a4 Ha
MIPUTOTOBJIEHHE PACTBOPOB
Paszpnen 7. Xumus B ObITY U IPOM3BOACTBEHHOM AeATEIbHOCTH YeJ0BeKa
Tema 7.1. Xumus B Conep:xanue ydyeOHOro MaTepuasia
OBITY 1 Hogeliue nocTukeHUs: XUMUYECKONH HAYKU U XUMUYECKON TEXHOIOTUU. Pois xumun B
MIPOU3BOICTBEHHOM o0ecrniedeHnH SKOJIOTHIECKON, YHEPTeTUIECKON U MHIIEBOW O€30MMaCHOCTH, PA3BUTHU MEIUITUHBIL. OK 01, OK 02,
JEATENbHOCTH [IpaBuna norcka 1 aHajaM3a XUMHUIECKOH HH(POPMALIMK U3 Pa3TUYHBIX UCTOYHUKOB (Hay9IHAS U OK 04, OK 07
YeloBeKa yueOHO-Hay4Has TUTepaTypa, CpeAcTBa MacCOBOM HHPOpMayu, ceTs IHTepHeT)




Tema 7 .2 Tépasie
KOMMYHaJIbHbBIE

HpOI/ICXO)K,I[GHI/IC OTXO0A0B, HX TOKCHYHOCThP M OIIaCHOCTH. SKOHOI‘I/I‘ICCKHG IociaeacTBusa OT
HakorteHns otxo0B Ha 3emue. Pacriag TKO B mpupoe.

orxonet (TKO) Ponp xumun B TKO. CoBpemennbie TexHomoruu ytunmszaiuua TKO. TepMuueckue TEXHOIOTHU 4 OK 02, OK 04
YTHIM3AIIU TBEPABIX 0TX00B. [lepepadboTka TKO B ymoOpeHus.

IIpomeskyToUHast aTTecTauMs (MTOrOBasi KOHTPOJIbHAsI padoTa) 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMA YYEBHOM JUCIHUILIMHBI

3.1. s peaqu3anuud NPOrpaMMmbl Y4eOHOI JHCHUIUIMHBI MPeIyCMOTPEHBI CJIeaylolue
crnenuaJbHble MOMeIeHHs :

y4eOHbIe aynuTOpun (TPOUIBHBIE Ta0OPATOPUH, MACTEPCKHUE), OCHAIEHHBIE 000pYyJI0BaHUEM,
TEXHUYECKUMH CPEJICTBAMH OOYYCHUS, HATJISAHBIMH TOCOOUSIMU (KOMIUIEKTHI yUE€OHBIX TaOJIHII, CTEH/IOB,
CXeM U Jp.), TUAAKTUICCKUMH MaTephallaMy I POBEICHUS 3aHATUN BCEX BHUJIOB, TPETyCMOTPEHHBIX
HacTosimied pabouell mporpaMMoil JMCHUIUIMHBL, B TOM 4YHCIE TPYIIOBBIX M WHIWBUAYAIBHBIX
KOHCYJIbTAINH, a TAaKXKe ISl IPOBEACHHS TEKYIIIETO KOHTPOJIS, MPOMEKYTOYHOM aTTECTAIIUU.

3.2. UnpopMmanoHHOe odecnieyeHre peain3aluu NporpaMmbl

Jlns peanu3anuy nporpaMMbl OMOIHOTEeYHbIN (HOH]T 00pa30BaTENbHON OpraHU3aluK PACIoaraeT
ne4yaTHBIMH W (WJIM) 3JIEKTPOHHBIMH  00pa3oBaTeNbHBIMM M MH(POPMALMOHHBIMUA  pECYpCaMH,
PEKOMEHJOBAaHHBIMU JUIsI HCIOJb30BAHUSA B 00pa3oBaTeIbHOM Ipolecce, B 00beME U KOJIWYECTBE,
OTBEUAIOUIMMH TpeOOBaHUAM (ellepabHOTO TOCYAApPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa IO
CHELUAIBbHOCTH.

3.2.1. OcHOBHBbIE MeYaTHbIE U (MJIM) 3JIEKTPOHHbIE U3AHUSA

1. I'abpuensn, O. C. Xumust: 10-if kmacc: 6a3oBbiii ypoBenb : yuebnuk / O. C. I'aGpuensH,
N.T. Octpoymos, C. A. CnaakoB. — 5-¢ uza., crep. — Mocksa : IlpocBemenne, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — TeKcT : 2IeKTPOHHBIH.

2. Tabpuensan, O. C. Xumus: 11-it kmacc: 6a3oBbiii ypoBeHb : yueOHuk / O. C. I'abpuensH,
N.T. Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa : Ilpocsemenne, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TekcT : 3JIeKTPOHHBIH.

3.2.2. JlonoJiHUTE/IbHbIE HCTOYHUKHU

1. Yepuukona, H. }O. Pemaem 3agaun mo XuMum caMoCTOSTENBHO (C OTBETAMM U PEIICHUSMU) /
H. YO. Yepnukosa, E. B. MemepskoBa. — 2-e uzn., crep. — Cankt-IlerepOypr : Jlansp, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TeKcT : 3JIeKTPOHHBII.

2. Pe3nukos, B. A. CoopHuK 33724 1 ynpaxxHEeHUH 1o oprannyeckoit xumuu / B. A. Pe3HukoB. —
3-e u3n., crep. — Cankrt-IlerepOypr : Jlanb, 2023. — 336 c. — ISBN 978-5-507-46011-3. — Tekcr :
3JIEKTPOHHBIMN.

3. Kanyctuna, A. A. OO0wmas u Heopranuyeckas xumus. [Ipaktukym / A. A. Kamycruna,
N.T. Xanpuenko, B. B. Jlubano. — 3-e u3zn., crep. — Cankr-IletepOypr : Jlanp, 2023. — 152 c. —
ISBN 978-5-507-45513-3. — TeKcT : 2I€KTpPOHHBIH.

4. «IToctHaykay (mekmuu mo xumun). — URL: https://postnauka.ru/themes/chemistry. — TekcT :
3JIEKTPOHHBIN.

5. OTkpbITast 2JIeKTpoHHas OubmuoTeka xumudeckoro moprtama «Chemnety. — URL:
http://gotourl.ru/4786. — TekcT : 2MEKTPOHHBIIA.

6. Enunas  xomtekmusi 1udpoBeIX  oOpa3zoBarenbHbIX pecypcoB. — URL: http://school-

collection.edu.ru/ — TeKcT: 3I€KTPOHHBIN.

7. KubepJlennnka. — URL: http://cyberleninka.ru/ — TekcT: 31eKTpOHHBIH.

8. Hayunas onektponnas Oubnuoreka (HDB). — URL: http://www.elibrary.ru — Tekcer:
3JIEKTPOHHBIN.

9. Poccuiickas HanmonanbHas oubnuoreka. — URL: https://nlr.ru/ — Teker: 31eKTpOHHBIH.

10. ®denepanbubii noptan «Poccuiickoe obpazoBanue». — URL: http://www.edu.ru/ — Tekcr:
3JIEKTPOHHBIN.


http://gotourl.ru/4786

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOM JUCIHUATLIAHBI

KoHTponb ¥ oOLEHKa pe3ynbTaToB OCBOEHHS Y4E€OHOM JMCUUIUIMHBI PACKPBIBAIOTCSA 4Yepes
JMCLUIUIMHAPHBIE Pe3yJIbTaThl, HAlpaBJIeHHbIE HAa (JOPMUPOBAHKME KOMIIETEHIMH 10 pa3jenaM U TeMaMm

coJiepKaHusl yueOHOTo MaTepuaa.

N3y4yenne TMCHUIIHHBI 3aKAHYUBACTCS UM 020601 KOHMPOJIbHOU PAdOmMOou.

Koa u HaumeHoBaHue
¢opmMupyemMbIX KOMIETEeHI U

Pasnen, Tema,
KOTOpbIe

¢popmupyror
KOMIIeTeHIMH

MeToabI OLIeHKH

OK 01. Bei6upats cioco0bt
peuieHus 3a1a4 npodeccuoHaIbHOM
JEATENbHOCTH IIPUMEHUTEITLHO

K Pa3IMnIHBIM KOHTEKCTaM

paszmen 1, Tema 1.1,
paznen 1, Tema 1.2,
pazzen 2, tema 2.1,
pasmen 2, Tema 2.2,
pasnen 3, tema 3.1,
paszen 3, tema 3.2

pasmen 3, Tema 3.3,
pasnen 4, tema 4.1,
paznen 4, tema 4.2,
pazzaen 4, tema 4.3,
pasmen 5, ema 5.1,
pasnen 6, Tema 6.1,
pazzen 6, tema 6.2,
paszmen 7, tema 7.1

OK 02. Mcnons30BaTh
COBpPEMEHHBIE CPE/ICTBA TIOUCKA,
aHauM3a v HHTEPIIpETaIun
nHpOpPMAIUK, U HHPOPMALTMOHHBIE
TEXHOJIOTHUH JISI BEITIOJHEHUS 3a1a4
MpodeCcCHOHATBEHON IEATETLHOCTH

pasmen 1, Tema 1.2,
pasnen 3, tema 3.1,
pazzen 3, tema 3.2,
pasmen 3, Tema 3.3,
pasnen 4, tema 4.2,
paznen 4, tema 4.3,
pasmen 5, Tema 5.1,
pasnen 6, Tema 6.1,
paznen 6, Tema 6.2,
pazgen 7, tema 7.1

OK 04. D¢ dexTuBHO
B3aUMOJICHCTBOBATH U PabOTaTh B
KOJUUIEKTHBE U KOMAH/IE

pasmen 2, tema 2.1,
pasnen 2, tema 2.2,
paszen 3, tema 3.3,
pasmen 4, tema 4.2,
pasnen 4, tema 4.3,
paznen 6, Tema 6.2,
pazgen 7, tema 7.1

OK 07. ConeticTBOBaTh
COXPaHEHUIO OKPYKAIOIICH Cpeibl,
pecypcocOepekeHnI0, IPUMEHSTh
3HAHUS 00 U3BMCHEHHUH KJIMMATa,
NPUHIIMITEI OEPEKITUBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JIECTBOBATh B UPE3BbIUAHBIX
CUTYyaIUsIX

pasmen 6, Tema 6.1,
pasnmen 7, tema 7.1

Tect «CTpoeHUE aTOMOB XUMHUYECKUX JIEMEHTOB
U IPUPOAA XUMUYECKOU CBSI3U».

3amaun Ha COCTABJICHUE XUMUIECKHX POPMYIT
JIByXaTOMHBIX COEIMHEHNH (OKCHUIOB, CYIb(PHUIOB,
THUAPHUIOB U T.IL.).

3aJaHus Ha UCIIOJIb30BaHNE XUMHUYECKOM
CHUMBOJWKH ¥ Ha3BaHUM COCIMHCHUN 110
HOMEHKJIAType MEXIYHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIATHON XUMUU U
TPUBHUATLHBIX HA3BAaHUH JI1 COCTABIICHUS
XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSIMHEHUHN
(oxcumoB, Cynb(QUIOB, THAPUIOB U T.I.) U APYTUX
HEOPTaHWYECKUX COCMHEHNN OTIEIbHBIX
KJIaCCOB.

Tect «MeTtamnuyeckue / HEMETATITHIECKHE
CBOMCTBA, 3JIEKTPOOTPULATENBHOCTD U CPOACTBO K
AIEKTPOHY XUMHUYECKHUX DJICMECHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOANYECKON CUCTEME
XuMHu4YecKux deMmenToB JI.J1. MennaeneeBay.
IIpakTrueckue 3a1aHusi HA YCTAaHOBJICHUE CBSI3U
MEXIY CTPOCHHUEM aTOMOB XUMUYECKUX
9JIEMEHTOB U UX COEAUHEHUN B COOTBETCTBHH C
nosjoxxenueM Ilepuoanieckoi CUCTEMBI.
IIpakTHKO-OpHEHTUPOBAHHBIC TEOPETUUCCKUE
33/IaHMSI HA XapaKTEPU3ALUI0 XUMUYECKUX
2JEMEHTOB: «MeTalInuyecKue / HeMETATINYECKHE
CBOMCTBA, JIEKTPOOTPHUIIATEIIHFHOCTS U CPOJCTBO K
3JIEKTPOHY XUMHUUYECKHUX DJIIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM CTPOCHHEM U
MTOJIOKEHUEM B TIEPHOAMICCKON CHCTEME
XuUMU4YecKkux aeMenToB .M. MennaeneeBay.
3ajauu Ha COCTABJICHUE YPABHEHUN PEaKLIUA:

- COCIMHEHUS, 3aMEIICHUS, Pa3JIOKCHISI, OOMEHa;
- OKHCJIUTEITHFHO-BOCCTAHOBUTEIHHBIX PEAKIIH C
UCIIOJIh30BAaHUEM METO/Ia SICKTPOHHOTO OanaHca.
3amauyn Ha pacdyeT Macchl BEIIeCTBA MWIN 00beMa
Ta30B 110 H3BECTHOMY KOJIMICCTBY BEIIECTBA,
Macce Wik 00beMy OJTHOTO U3 YYaCTBYIOIIUX B
PEaKIny BEIECTB; pacueThl MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) TPOIYKTOB PEAKIIHH, €CITH
OJTHO U3 BEIIECTB UMEET IPUMECH.
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3ajaHus Ha COCTABJICHUE MOJICKYJISAPHBIX U
WMOHHBIX PEaKIHN C y9acTHEM KUCIIOT, OCHOBAHHIA
Y COJIeH, yCTaHOBIIEHNE U3MEHEHHUS KUCIOTHOCTH
CpeJIbl.

JlabopaTtopHas paboTa « THITBI XUMHUYECKUX
peaxkuui».

Kontponbnas padora «CtpoeHHe BelecTBa 1
XUMUYECKUE PEAKIIUN.

Tect «HomeHknaTypa u Ha3BaHHE
HEOPTaHUYIECKUX BEIIECTB UCXOIS U3 UX
XUMHUYECKOUN (POPMYIIBI HITH COCTaBIICHUE
XUMHYECKOHN (POpMYyITBI HCXO/IS M3 Ha3BaHUS
BEIIECTBA M0 MEXIyHAPOIHON WU TPUBUAIBHOU
HOMEHKJIAType».

3ama4yn Ha pacdyeT MacCOBOM JOIH (MacChl)
XUMHYECKOTO 3JIeMEHTa (COeIMHEHHS) B MOJIEKYJIe
(cmecn).

[IpakTuyeckue 3amaHus MO KIacCUPHUKALINY,
HOMEHKJIIATYpe U XUMUYECKUM PopMynam
HEOPTaHWYECKHX BEIIECTB PA3INIHBIX KIIACCOB.
IIpakTrueckue 3aaHus Ha ONPEIeIICHUE
XUMUYECKON aKTUBHOCTH BEIIECTB B 3aBUCUMOCTHU
BHJIa XMMUYECKON CBSI3U U TUIA KPUCTAJUIMYECKOU
peIIeTKH.

Tect «OCOOCHHOCTH XMMHYECKUX CBOMCTB
OKCHJIOB, KUCIIOT, OCHOBaHHH, aM()OTEPHBIX
TUJIPOKCHUJIOB U COJEI.

3a/laHus Ha COCTaBJICHNE YPAaBHEHUH XUMHUECKUX
PEaKIuii ¢ y4acTHEeM MPOCTHIX U CI0KHBIX
HEOPTaHWYECKIX BEMIECTB: OKCHIOB METAJLIOB,
HEMETAJIOB M aM(pOTEPHBIX JIEMEHTOB;
HEOPTraHUYECKUX KUCIOT, OCHOBAHUHU U
aM(OTEepHBIX THAPOKCH]IOB, HEOPTAHUIECKUX
COJICH, XapaKTePU3YIOIINX X CBOMCTBA M CTIOCOOBI
MOy YCHHSI.

[IpakTHKO-0OpUEeHTUPOBAHHBIE TEOPETUIECCKHE
3a/laHuUs Ha CBOMCTBA U TOJTYYCHHE
HEOpPraHWYEeCKUX BEIIECTB.
IIpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUS 110
COCTaBJICHHIO XUMHYECKUX PEAKIUI ¢ ydaCTHEM
HEOPTaHWYECKHUX BEIIECTB, UCIIONb3YEMBIX JJIS UX
UACHTU(UKAIINY.

JlaboparopHas pabota «neHTndukanus
HEOPTaHWYECKHX BEIIECTB.

KonTtponbsHas padora «CBOKWCTBAa HEOPTaHUUIESCKUX
BELIECTBY.

3ajaHus Ha COCTABJICHUE Ha3BaHUN OpraHUYEeCKUX
COEIMHEHUM 110 TPUBUAIIBHON U MEXTyHApOIHOU
CHUCTEMAaTHUYECKON HOMEHKIIAType.

3amaHus Ha COCTaBIICHHE TTOMHBIX H COKPALIEHHBIX
CTPYKTYPHBIX ()OPMYIT OPTaHUIECKUX BEIICCTB
OTJIENBbHBIX KJIACCOB.

3agauu Ha onpezereHne NpocTeniel GopMyJIIbl
OpPTaHUYECKOW MOJIEKYIIBI, HCXOMS U3 SJIEMEHTHOTO
coctaga (B %).

3ajiaHus Ha COCTABJICHHUE YPABHEHUI XUMUYECKUX
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peakuii ¢ y4acTUEM OpTraHHMYECKUX BEIECTB Ha
OCHOBaHHWH HX COCTaBa U CTPOCHHUS.

3amaHus Ha COCTABJICHHUE YPAaBHEHUH XUMHUYSCKHMA
PpeaKLuii, HIUTFOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB ITPOTEKAHUS
JTAHHBIX peaKUUi U TEHETUYECKON CBSA3HU
OpPraHMYECKHUX BEIECTB Pa3HBIX KIIACCOB.
PacuerHble 3a1a4n 110 YpaBHEHUSAM PEaKIUi ¢
y4acTHEM OpTaHHMYECKUX BEIECTB.

JlabGopaTtopnas pabota «I[IpeBparmienne
OpPraHnYCCKUX BECHICCTB P HArp€BaHUum».
[IpakTHKo-OpreHTHUPOBAHHBIE 33TaHUS IO
COCTaBJICHHIO XUMHUECKUX PEAKIHI ¢ yIaCTHEM
OpPraHnYCCKUX BEHIECTB, B T.4. UCIIOJIB3YCMbIX IJISA
WX UJACHTU(DUKAIMY B OBITY U TPOMBITIIICHHOCTH.
JlaboparopHas pabota «MnerTndukamnms
OpPraHUYECKUX COSJMHEHNH OT/IENBbHBIX KIIACCOBY.
Kontponbnas pabora «CTpoeHHe 1 CBOWCTBa
OpPTaHUYECKUX BEIICCTBY.
[IpakTHKO-0prEeHTHPOBAHHBIE TEOPETUIECKHE
3aJlaHus Ha aHau3 (PakTOpOB, BIUSIONINX HA
M3MEHEHHE CKOPOCTH XMMHUYECKOH peakuuu.
[IpakTHKo-OpreHTHPOBAHHBIE 33/IaHUS Ha
npumenenue npuniumna Jle-1llatense mis
HAXOXK]ICHUS HAMIPABJICHUS CMEILEHUS PAaBHOBECHS
XUMHYECKON peakuu U aHau3 (hakTopoB,
BIIHSIIOIINX HAa CMEMIEHNE XUMHIECKOTO
paBHOBECHS.

3aaun HA IPUTOTOBIICHUE PACTBOPOB.
[IpakTHKO-OprEeHTHPOBAHHBIE pACUETHBIC 3aJaHHS
Ha JUCTICPCHBIC CUCTEMBI, UCITIOJIb3YEMBIC B
OBITOBOI M TPOU3BOJCTBEHHOH EATEILHOCTH
YeloBeKa.

JlaGopaTopnas pabota «I[Ipurorosnenme
pacTBOpoOBY.

[IpomexyTrounas arrectanus (BHIIIOJIHEHUE
3aIaHAI Ha UTOTOBOM KOHTPOJIBHOU paboTe)
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