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crietiranbHOCTh 09.02.07 MHpOpManMOHHBIE CHCTEMBI U TPOTPaMMUPOBAHHE
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PabGouas mnporpamma yueOHOM aucuumiuabl «OVY].01.08 Xumus» ans oOyuarommxcs
cnermanbaocTd 09.02.07 MHOpManmoHHple CUCTEMBI W MPOTPAMMHUPOBAHHE COCTaBJICHA Ha
OCHOBAaHMM (pelepaIbHOTO TOCYAApCTBEHHOIO  00pa30BaTEIbHOrO CTAHIApPTa CPEIHETO
npodeccuoHanbHoro oopaszoBanus mo cnenuaabHocTu 09.02.07 MHpopManmoHHbIE CUCTEMBI U
OpOrpaMMHpOBAaHME, YTBEPHKIEHHOIO MpHKa3oM MuHuCTepcTBa O00pa3oBaHUS U HAyKU
Poccuiickoit ®enepanuu ot 9 nexadps 2016 r. Ne 1547, ¢ yueToM COOTBETCTBYIOIIEH MPUMEPHOA
OCHOBHOM  0Opa3oBaTelbHOW MpOrpaMMbl, a TaKXKe Ha OCHOBaHUU  (eaepajbHOTO
rOCyJapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa  cpeaHero  oOmero  oOpa3oBaHus,
YTBEPKIEHHOr0 IpukazoM MuHuctepcrBa oOpa3zoBaHusi U Hayku Poccuiickoii @enepauuu ot
17 mas 2012 r. Ne 413, u nonoxenuil denepanbHO 00pa30BaTeIbHOM MPOrpPaMMBbl CPEIHETO
oOmiero oOpa3oBaHus, YTBEpKIACHHOW Mpuka3oM MuHucTepcTBa MpocBenieHus Poccuiickoit
®enepanuu ot 18 mas 2023 1. Ne 371.

CocraButens paboueit mporpaMmbl P.1. CyneiimanoB
(noonucv)

PaGouas mporpamma paccMoTpeHa U ojoOpeHa Ha 3acelaHud Kadeapbl TEXHOJIOTHYECKOTO

oOpazoBaHus
or 05 09 2023 r.,mporokonr Ne 2
3aBenyronuii kadeapon P.A. CynelimanoB

(noonucv)

PaGouas mporpamma paccmotpeHa u ogoOpeHa Ha 3acenanun Y MK ¢dakynpTeTta SKOHOMUKH,
MEHEDKMEHTA U MH()OPMAITMOHHBIX TEXHOJIOTUI

or 30 09 2023 r.,mporokonmr 1

[Ipencenarens YMK K.M. Ocmanos

(noonucw)
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM [TIPOTPAMMBbI YYEBHOM JUCHUIIIUHBI
«XuMua»

1.1. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl

VYuebHas aucuumuinHa — «XHUMHS»  SABISIETCS  4YAacThio  00ILIe0o0pa3oBaTeIbHOr0  LUKJIA
o0pa30BaTebHON MpOrpaMMbl B COOTBETCTBUU C (heliepajbHBIM TOCYJapCTBEHHBIM O0pa30oBaTelbHBIM
crangaptoM 1o crneuuanbHoctd  09.02.07 HMupopManuoHHBIE CHUCTEMBI M NPOrpaMMHUPOBAHMUE,
YTBEPKACHHBIM ITpHKa3zoM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 09.12.2016
Ne 1547.

1.2. llesin ¥ nJIaHMPYeMble pPe3yJibTaThl 0CBOCHHS YUeOHOH TUCHHIINHBI

I'1aBHBIMM LIETISAMU U3Yy4YEHUS AUCLUATIIINHBI ABJISIOTCS:

(dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUM KaK Ba)KHEHINEH COCTaBISIONICH €CTeCTBEHHO-
Hay4YyHOM KapTHHbBI MHpa, B OCHOBE KOTOPOMW JIe)KAT KIIIOYEBbIC MOHATHUS, (yHIAMEHTAJIbHbIE 3aKOHBI U
TEOPHH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M MOHMMAaHHUE CYIIHOCTH JOCTYNHBIX 000OIIeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,

dbopMHupoBaHHE M PA3BUTUS MPEACTABICHUH O HAyYHBIX METOAAaX T[O3HAHHMS BEIIECTB H
XMMHUYECKHUX peakluil, HeOOXOAUMBIX JUIsl IPUOOPETEHNsT YMEHUI OpUEHTUPOBATLCS B MUPE BELIECTB U
XMMHUUYECKHX SIBJICHUM, UMEIOLIMX MECTO B IPUPOJIE, B IPAKTUUECKOMN U ITOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHHUIl U CIIOCOOOB [EATENILHOCTH, CBSA3aHHBIX C HAONIOJEHHMEM M OOBSICHEHHEM
XHUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301MacHOro 00OpAIeHNS C BEIIECTBAMHU.

ITpu u3yyeHUH IUCHMIIMHBI «XHUMUS» AOMHHHUpPYIOLIEEe 3HAY€HUE MPUOOPETaloT Takue LEIu U
3a/1a4M, KaK:

ajanrtanuss oOydYaroIIMXCs K YCIOBUSAM JUHAMHYHO pa3BUBAIOLIETOCS MHUpa, (HOpMHUpOBaHHE
UHTEJUIEKTyallbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

dbopMupoBaHHE Yy OOYYarOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIM), HMMEIOLINX
YHHUBEpCAJIbHOE 3HAUCHHE JJISl pa3IMYHBIX BUOB JEATEIBHOCTHU: PEIIEHUs MpoOieM, MOUCKa, aHAINu3a U
00paboTku MHpOpMaILMU, HEOOXOAUMBIX Ul NMPUOOPETEHHUs OMbITa AEATEIbHOCTH, KOTOpasl 3aHHUMAaeT
BaXHOE MECTO B IO3HAHMU XUMHHM, a TaKKe s OLEHKH C MO3MIMN SKOJIOTHYECKOH O0e30MacHOCTH
XapakTepa BIHUSHUS BEIECTB M XUMUYECKUX MTPOLIECCOB Ha OpPraHU3M YeJIOBeKa U MPUPOIAHYIO Cpeay;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, HMHTEIUIEKTYalbHbIX M TBOPYECKHUX CHOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSTENBHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUHU B COOTBETCTBUU C
XKHU3HEHHBIMU MOTPEOHOCTAMH, UCIIOIH30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHU JUI TIOMCKA
1 aHaJIn3a yueOHOUM U HayYyHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IeP KAHMUS;

¢dopmupoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
Ha0JII0/1aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPble OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IUIAHUPOBAHUM U IPOBEJEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaroluxcs yOeKIEeHHOCTH B F'YMAaHHCTHYECKOW HAIPaBICHHOCTH XHUMUH, €€
BAXHOH POJIM B pEIICHUM TI00aTbHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOIOINOIB30BaHMS, MMOTIOIHEHUS
SHEPreTUYECKUX pPECYpCOB U COXPAHEHHS MPHUPOJHOIO pPABHOBECHS, OCO3HAHHSA HEOOXOJIUMOCTH
OepeKHOr0 OTHOIIEHHS K MPUPOJE U CBOEMY 3/10pOBBIO, a TAK)KE MPUOOPETEHUS OIbITA HCIIOIb30BAHUS
MOJIyY€HHBIX 3HAHWM N7 MPHUHSTHUS TPAMOTHBIX PEIICHUH B CUTyalUsX, CBSI3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

Ocoboe 3Hauenue aucuuiuimHa umeeT npu Gopmuposanun OK 01, OK 02, OK 04, OK 07, a
TaKXe JUMYHOCTHBIX pe3ysbraToB JIP 9, JIP 10, JIP 13, JIP 14.



B pamkax nporpammMbl yueOHON TUCHUIUIMHBI ITIAHUPYIOTCS CIEIYIOLINE Pe3yIbTaThl €€ OCBOCHHUS:

Koa m
HAaUMeEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIInii

IInanupyemMble pe3yJbTaThl 0CBOCHHS JMCIUIIIHHBI

Oo1ue

JAucuuninHapHsbie (MpeaMeTHbIE)

OK 01. Beibupatb
CrIocoOBI pemeHust
3aja4
po(heCcCUOHANTBHOMN
JIeSATENbHOCTH
MPUMEHHUTEIEHO

K Pa3IHIHBIM
KOHTEKCTaM

B yactu Tpy0BOTO BOCITUTAHHUS:

- TOTOBHOCTH K TPYy, OCO3HAHUE
IIEHHOCTH MacTEepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOU JCATEIBHOCTH
TEXHOJIOTUYECKON U COLUaIbHOU
HaIpaBJICHHOCTH, CITIOCOOHOCTD
WHUIUKUPOBATh, IUTAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO
JESTENEHOCTb.

OBJjaieHHue YHUBEPCATbHBIMH YI€OHBIMU
[MO3HABATEIHLHBIMU JICHCTBUSMHU:

a) 0a30BBIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITENIEHO (DOPMYIHPOBATH U
aKTyaJIU3UpOBaTh NpoliIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK
WM OCHOBaHUS JIJISl CPAaBHEHMS,
KJIACCU(UKAIMK U 000OIIICHNUS;

- OIPEJIEIIATH 1IeNN ACATEIbHOCTH,
3aJ1aBaTh MapaMeTPhbl U KPUTEPHU UX
JIOCTHIKCHUS

- BBISIBIISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSIX

- BHOCUTh KOPPEKTHUBEHI B JICATEIILHOCTb,
OIIEHWBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKHU TIOCICICTBUI
JICSITeIILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPU
PEIICHUH KU3HEHHBIX MPOOJIEM.

0) 0a30BbIC HCCIICIOBATEIBCKUE
JIEUCTBUA:

- BIIQJIETh HABBIKAMH y4eOHO-
HACCIIEN0BATENBCKON U POEKTHOMN
JICSITEIILHOCTH, HABBIKAMU Pa3peIlCHUs
pooiieM;

- BBIABJISTH IPUYMHHO-CIICICTBCHHBIC
CBSI3M U aKTYyaJM3UpPOBaTh 3a/1a4y,
BBIJIBUTATh TUTIOTE3Y €€ PELICHHUS,
HaXOIWTh apTyMEHTBI JJIs
JI0Ka3aTeJIbCTBA CBOUX YTBEPIKICHUIA,
3aJlaBaTh MMapaMeTPhbl U KPUTCPUH
penieHus;

- aHAJIM3UPOBATh MTOJIyUYCHHBIC B XOC
pelIeHus 3a]auu Pe3yJbTaThl,
KPUTHYCCKU OIICHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3HPOBATH
HU3MCHEHHUE B HOBBIX YCJIOBUSX;

- YMETh IIEPCHOCUTh 3HAHUS B
MMO3HABATEIBHYIO U IPAKTHYECKYIO

- BIAJETh CUCTEMOM XUMHUYCCKUX 3HAHUH,
KOTOpas BKJIFOYAET: OCHOBOIOJIATAOIIIE
MOHATHUSA (XUMHUYECKUIN 3JIEMEHT, aTOM,
3JIeKTpOHHAst 000JI0UKa aToma, S-, p-, d-
AJIEKTPOHHBIE OPOUTATN ATOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTH,
ANEKTPOOTPUIIATEIBHOCTD, CTETIEHb
OKUCJICHUS, XUMUUECKas CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM,
YIJIEPOHBINA CKeNeT, (QyHKIIMOHATbHAS
rpymma, paguKal, U30MepHsl, ©U30MEpEI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YTIIE€BOOPOIBI, KHUCIOPOA- U
a30TcoJepiKalIfe COeINHEHNS,
OMOJIOTHYECKU aKTHBHBIE BEIIECTBA
(YTJIeBOIBI, XKUPHI, OCTTKH), MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHMUS,
KPUCTAJUTMYECKAs PEIIeTKa, TUITHI
XUMHUYECKUX PEaKIUi (OKUCIUTEILHO-
BOCCTaHOBHUTEJBHBIC, K30-H
SHIOTEPMUYECKHE, PEaKIINd HOHHOTO
oOMeHa), pacTBOp, IEKTPOIHTHI,
HEAJICKTPOJIUTBI, SJICKTPOITUTHYECKAS
JTIUCCOIUAIIHSI, OKUCIIUTEIh, BOCCTAHOBUTEb,
CKOPOCTh XUMHUYECKOU peaKIii,
XHUMUYECKOE PABHOBECHE), TCOPUH U 3aKOHEI
(Teopust XUMHUYECKOTO CTPOCHHUSI
oprannyeckux Beriects A.M. byTneposa,
TEOPHS DIIEKTPOTUTHICCKOM JTHCCONMAIINY,
nepuoandeckuii 3akoH /I.11. Menneneena,
3aKOH COXPAHEHUS MacChI),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3BIK
XUMUH, (PaKTOIOTHYECKHE CBEJICHHS O
CBOMCTBaXx, COCTABE, MOJIyYEHUHU U
0e301MacHOM MCTIONb30BaHUH BaYKHEHIITHX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB B
OBITY M PAKTUYECKOMN JCATEIBHOCTH
YeIIOBCKa;

YMETh BBISBIISITh XapaKTEPHbIE MPU3HAKU U
B3aMMOCBSI3b U3YUYCHHBIX TIOHATHH,
MPUMEHSTh COOTBETCTBYIOIINE IOHATHUS TIPU
OTIMCaHUM CTPOCHUS U CBOICTB
HEOPraHWYECKUX U OPraHHYECKUX BEIIECTB U
WX MPEBPAICHUN; BBISIBJIATH B3aUMOCBSI3b
XUMHYCCKUX 3HAHUM C MIOHSATHSIMH U
MIPEICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

- yMETh HCIOJIb30BaTh HAUMEHOBAHHUS
XUMHYECKUX COeTMHEHNH MEXIyHAPOIHOTO




00J1aCTH JKH3HEAEATENEHOCTH;

- YMETh UHTETrPUPOBAThH 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00NacTeil;

- BBIJIBUTaTh HOBBIC UICH, IpEAJiaraTh
OpUTHHANBHBIE TIOJIXOIbI U PELICHHUS;
- CIIOCOOHOCTH UX HCIOJIH30BaHUS

B [I03HABaTEILHON U COLIMAIbHOMN
MpPaKTUKE

CO103a TEOPETUUECKON U MPUKIIATHON XUMUU
Y TPUBHAIbHBIC HA3BAHMS BAKHEHIIINX
BEIIECTB (ITUIICH, alleTHIICH, TIUIEPHH,
¢deHon, popmanbaerul, yKCycHas KHCIIOTa,
TJIALWH, YTapHbBIA ra3, YIIIeKUCIBIN Ta3,
aMMHaK, ralicHas U3BeCTh, HeraleHast
W3BECTh, MNTHEBAS COJA U JPYTHX),
COCTaBIATH (POPMYIIBI HEOPTAaHUUYECKUX U
OpTraHUYECKUX BEIIECTB, YPABHCHUS
XUMHNYECCKUX pealcunﬁ, O6’I)$ICH$[TB HUX CMBICII;
MOATBEPKIAATH XapaKTEPHbIE XUMUYECKHE
CBOCTBA BEIIECTB COOTBETCTBYIOIIHUMHU
3KCHepI/IMeHTaMI/I U 3aITUCIMH ypaBHeHI/Iﬁ
XUMHYECKUX PEaKLMil;

- yYMETh yCTaHABIHMBATH IPUHAICKHOCTh
M3YYCHHBIX HEOPTAaHHMYCCKUX U
OpFaHI/IT-IeCKI/IX BCIICCTB K OHpe)Z[eJIeHHLIM
KJIaccaM W TPYIIIaM COSAMHEHUH,
XapaKTePHU30BaTh UX COCTAB M BaKHECHIIIHE
CBOﬁCTBa; OHpeIIeHSITL BHUObI XUMHNYCCKUX
cBs13el (KOBaJICHTHASI, MOHHAS,
MeTaIUTHYeCcKasi, BOJOPO/IHAS ), THITHI
KPUCTaJNIMIECKUX PEIIETOK BEIIECTB;
KJIACCH(PUIIMPOBATH XUMUYECCKHIE PEAKIIHIH;
- chopmupoBaTh IpeACTABICHUS: O
XHUMHYECKON COCTABJISIOMICH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POIU
XUMHUHU B ITIO3ZHAHUHN SIBHGHI/Iﬁ HpI/IpOI[I)I, B
(hOpMUPOBAHNY MBIIUICHAS U KYJIBTYPBI
JUYHOCTH, €€ (QYHKITMOHATBHOMN
TPaMOTHOCTH, HEOOXOIUMOH ISl PEeIICHUS
MPaKTUYECKUX 3a7a4 U IKOJIOTHUECKHU
000CHOBaHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO M TIPUPOJTHOM Cperie;

- YMETb MIPOBOJUTH PACUETHI [0
XUMHYECKUM (OopMyJiaM B ypaBHEHUSIM
XUMHNYCCKUX peaKuHﬁ C UCIIOJIb30BAHUCM
(U3NUECKUX BETUYMH, XapaKTEPU3YIOINX
BEILECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMasbHbIE YCIOBHUS)
ra3oB, KOJIMUECTBA BEIIECTBA; UCIIOIb30BaTh
CHCTEMHbBIC XMMUYCCKHUEC 3HAHUS IS
TIPUHATHUS PEeIICHUI B KOHKPETHBIX
JKN3HCHHBIX chyauI/mx, CBSIBAHHBIX C
BEILECTBAMU U UX IPUMEHECHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHEIE
CpeZACTBA MOKCKA,
aHanmmza u
MHTEPIpeTaluu
vH(popMaIum, u
nH(pOpPMAITIOHHBIC
TEXHOJIOTUH JIJIS
BBIMOJIHEHUS 33134
poeCCHOHANTBHON

B 00macTv IEeHHOCTH HAYYHOTO
MTO3HAHUS:

- ¢(hopMHPOBAHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOM MPAaKTHKK, OCHOBAHHOTO
Ha IUajIore nmpakTukKu, OCHOBaAaHHOI'O Ha
JIHAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MIOJIMKYJIBbTYPHOM MUDE;

- COBEPIICHCTBOBAHHE A3BIKOBOM 1

- YMETH IUTAHUPOBATH U BBIMOJIHATH
XUMHYECKUH IKCTIEpUMEHT (TIpeBpaIieHus
OpraHUYeCKHUX BEIIECTB IIPU HarpeBaHUH,
MOJTyYeHHE STHIIEHA U U3YUYEHHUE €T0
CBOICTB, KAUECTBCHHBIEC PEAKLIMH Ha
aJIBJETHIbl, KPaxMaj, YKCYCHYIO KHCIIOTY;
[eHaTypanus OeNKOB IPH HATPEBaHUH,
LBETHBIE PEAKLUH OCIIKOB; IPOBOJUTD
peaKknruy HIOHHOTO 00MEHa, ONPEeAeATh
Cpeay BOAHBIX PACTBOPOB Ka4eCTBEHHBIE
peakuuu Ha cynbdaT-, KapOOHAT- U XJIOPH-




JACATCIBHOCTHU

YHUTATENILCKOM KYJIBTYPBI KaK CPeACTBa
B3aNMOJICHCTBHS MEXIY JIIOAbMH U
MIO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTH Hay4YHOU
JeSATeIbHOCTH, TOTOBHOCTD OCYIIECTBIIATh
MPOEKTHYIO U HCCIICOBATEIBCKYTO
JIeSITeNIbHOCTh HHIMBHTYATBHO U B
rpynmrme;

OBnasieHne yHUBEPCATIbHBIMH y4eOHBIMU
MMO03HABATENFHBIMU JICHCTBUSIMU:

B) B paboTa ¢ naHdopmanmei:

- BIIAJICTh HaBBIKAMH IOJyYCHUS
uH(pOpMaILUK U3 UCTOYHHKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh
MIOUCK, aHAJIN3, CACTEMaTH3aLII0 U
UHTEpHpETanHio NHHOPMAIHN
pa3IHYHbIX BUIOB U (GOPM
NPE/ICTaBIICHHS;

- CO03/1aBaTh TEKCTHI B Pa3INIHBIX
(dhopmarax ¢ yueToM Ha3HAUCHHUS
WHGPOPMALUH U LIETIeBOH ay TUTOPUH,
BbIOMpAsk ONTHUMANBHYIO hopMy
NIPE/ICTABICHHS U BU3yaIN3allHy;

- OLEHHBATh IOCTOBEPHOCTH,
JETUTHMHOCTD HH(POPMAIIHH, ee
COOTBETCTBHE ITPABOBBIM M MOPAIIEHO-
THYECKHM HOPMaM;

- WCIIONB30BaTh CPEICTBA
nH()OPMALMOHHBIX 1
KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA B
peLIeHNH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/1a4 C COOJIOICHUEM
TpeOOBaHMI IPrOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTUEHEI,
pecypcocOepeKeHus, TPaBOBBIX U
STUYECKUX HOPM, HOPM
UH(POPMAIIMOHHOW 0€30MACHOCTH;

- BJIaJIeTh HAaBBIKAMHU PACIIO3HABAHUS U
3amuThl HHPOpManuy, HTHPOPMAITMOHHOK
0€301acHOCTH JTMYHOCTH

AQHMOHBI, HA KATHOb AMMOHHS; PEIIaTh
HKCTICPUMEHTAIBHBIE 331a4H1 110 TeMaM
"Metamnsl" 1 "Hemetamnsr") B
COOTBETCTBHU C MPAaBUIAMHU TEXHUKHU
0e301MmacHOCTH TIpU OOPAIIEHUH C
BEI[ECTBAMU M JIAOOPATOPHBIM
000pyI0BaHNEM; TIPEJICTABIISH PE3yIbTATHI
XHUMHYECKOT0 SKCIEPUMEHTa B hopme
3aICH ypaBHEHHH COOTBETCTBYIOIINX
peakuuii u GOpMyITHPOBATH BEIBOBI HA
OCHOBE 3THU; pe3yJIbTaTOB;

- YMETh aHAJIM3UPOBATH XUMHUECKYIO
WH(OPMAITHIO, TIOTyJaeMyI0 U3 Pa3HbI;
HCTOYHHMKOB (CPECTB MacCOBOM
uHpOpMaIKH, ceTh IHTepHET U apyTrue);

- BJIQJICTh OCHOBHBIMU METOJaMH HayYHOTO
MO3HAHUSI BEIIECTB U XUMHUYECKH; SBICHUN
(HabmroeHune, N3MEpeHne, SKCIePUMEHT,
MOJCITHPOBAHME);

- YMETh IIPOBOJUTH PACUETHI TI0
XUMHAYECKUM QOopMyJiaM U ypaBHEHHs ! ¥,
XUMUYECKUX PEeaKLHil ¢ HCIIOIb30BaAHUEM
(U3MIeCKUX BEITMINH XapaKTepU3YIOMINX
BEIIECTBA C KOJTMYECTBEHHOH CTOPOHBI:
Macchl, 00beM; (HOpMaJlbHbIE YCIOBHU)
ra3oB, KOJMYECTBA BEIIECTBA; UCIIOIb30BaH
CHCTEMHBIC XHMUYECKUE 3HAHUS TS
NPUHATHS PELICHUH B KOHKPETHBI;
KM3HEHHBIX CHTYaIHsX, CBI3aHHBIX C
BEIICCTBAMU M UX IPUMEHEHUEM

OK 04. D dexTnBHO
B3aMOJICHCTBOBATH
u paboTaTh B
KOJIJICKTHBE U
KOMaH[e

- TOTOBHOCTb K CAMOPAa3BHUTHIO,
CaMOCTOSITEJIbHOCTH H
CaMOOTIPEICIICHHIO;

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEI0OBATENICKOM, IPOEKTHOM U
COLIMATBLHOU JICSITETLHOCTH;
OBnaseHne yHUBEpCaIbHBIMHU
KOMMYHHKATUBHBIMH JICHCTBUSMU:
0) coBMecTHAs JeATEIHHOCTD:

- IIOHHMAaTb M MCII0Jb30BaTh
MPEUMYIIECTBA KOMaHIHOH U
WHIVBUIYATEHOW PaOOTHI;

- TIpUHUMATH IIEIA COBMECTHOM
JIESITeILHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBATH JACHCTBUS 10 €

- YMETh IJTAHUPOBATh U BHIIOJIHSATD
XMMHYECKUH SKCIIEPUMEHT (TIpeBpaICHUS
OpraHMYECKHX BEIIECTB IPU HAIPEBAHUH,
MOJyYeHHUE STHIICHA M U3yYEHHE €TO
CBOICTB, KAYECTBEHHBIEC PEAKIIH Ha
ANBJICTH]IBI, KPaxMaJl, YKCYCHYIO KHCIIOTY;
JeHaTypauus OEJIKOB MPH HArpeBaHUH,
LBETHBIE PEAKLUH OEJIKOB; MPOBOJUTH
peaKIy HOHHOTO OOMEHa, ONPEeIiTh
Cpexy BOJHBIX PacTBOPOB, KaUeCTBECHHBIC
peakuuu Ha cynbhaT-, KapOOHAT- U XJIOPH/I-
AQHMOHBI, HA KATHOH aMMOHHUSI; PEIIaTh
SKCIICPUMEHTAIBHBIE 331a4H1 110 TeMaM
"Metamnsl" u "Hemetamnsr") B
COOTBETCTBHU C MPAaBUJIAMHU TEXHUKH




JIOCTHYKCHHUIO: COCTABIISTH TUIAH
JISUCTBUM, pacpeiesIsITh POJIU C yUETOM
MHEHUH y4aCTHUKOB 00CYXIaTh
pe3yNIbTaThl COBMECTHOW padOThI;

- KOOPAMHHUPOBATH U BBHITIOIHATH PabOTyY
B YCIIOBHSIX PEaJHHOTO, BUPTYaITFHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBYS;

- OCYIIECTBIIATH IO3UTUBHOE
CTpaTeTnIecKOe TOBEICHHIE B PA3INIHBIX
CUTyaluAax, MpOoABJIATE TBOPUCCTBO U
BooOpakeHue, OBITh MHULIUATHBHBIM
OBnaneHue yHUBEpCaIbHBIMU
PETYIATUBHBIMU I[CI‘/'ICTBI/ISIMI/K

T IpUHATHE ce0s ¥ APYTHX JIOACH:

- TPUHAMATh MOTHBBI U apTYMEHTHI
IPYTHX JIOJEH MpH aHAIH3€e Pe3yTbTaTOB
NIESATETHHOCTH;

- TPHU3HABATH CBOE IIPABO U MPABO
JIPYTUX IOl Ha OMTHOKY;

- pa3BUBAThH CIIOCOOHOCTH IOHUMATEH MHU]
C MO3UIIUHK APYTroro 4CjI0BCKa

0e3omacHOCTH IpU OOPALIEHUH C
BEIIECTBAMU H JIAOOPATOPHBIM
000py10BaHHEM; IIPEACTABIATH PE3YJIbTAThI
XHUMHYECKOT0 SKCIIEPUMEHTa B hopme
3aIKCH ypaBHEHHH COOTBETCTBYIOIINX
peakiuii ¥ GOpMyITHPOBATH BHIBOIBI HA
OCHOBE THX PEe3yJIbTaTOB

OK 07. B o0macTu 9KOJOrMYECKOT0 BOCIUTaHUA: | -  c(OPMHPOBATH MPEACTABICHUS: O
CoJeiicTBOBaThH - c(hopMUPOBAHHOCTH IKOJIOTHIECKON XHMHYECKON COCTaBJISIONICH
COXpaHEHHUIO KyJbTYpBI, TIOHIMAaHWE BIUSIHUS €CTECTBEHHOHAYYHOI KapTHHBI MUPA, POJIU
OKpy>Karomein COLIMATbHO-3KOHOMMYECKUX MPOLIECCOB XUMUU B TIO3HAHUU SIBICHUIN TPUPOJIEI, B
Cpensbl, Ha COCTOSIHUE TPUPOIHON U CONMANbHONH | (POPMHPOBAHWHU MBIIIIEHUS U KYJIBTYPbI
pecypcocOepexeHn | cpeapl, OCO3HAHHE TIIO0ATBHOTO JUIHOCTH, €€ PYHKITMOHATEHOMN
10, IPUMEHSATh XapaxTepa SKOJIOTHYECKHX MPOo0IieM; TPaMOTHOCTH, HEOOXOAUMOM ISl pereH st
3HaHUS 00 - IUIAHUPOBAHHE U OCYIIECTBICHUE MPAKTHUYECKUX 33/]1a4 U 3KOJIOTHUECKU
W3MEHEHUHU JEHCTBHI B OKpY’KaIOIIEH cpene Ha 000CHOBaHHOTO OTHOIICHUS K CBOEMY
KJIUMaTa, IPUHIUIBL | OCHOBE 3HAHMSA LIeJIel YCTOMYUBOTO 3JIOPOBBIO M IPUPOJIHOM cperie;
0epexKIIMBOro Pa3BUTHUS YEJIOBEYECTBA; - yMeTb COOJII0IaTh MPaBUIIa SKOJIOTUIECKU
MIPOU3BOICTBA, AKTUBHOE HENPUATHE IEHCTBHIA, 1eJIeCO000Pa3HOTO MMOBEACHUS B OBITY U
a¢dhexkTrBHO MIPUHOCSIINX BPeJ OKPYXKAloIIel cpee; TPYZOBOH NEATEIBHOCTH B IENAX
JeficTBOBaTh B - YMEHHE MPOTHO3HPOBATh COXPaHEHHS CBOETO 3/I0POBbS U
Ype3BBIYAIHBIX HEOJIarONpPUATHBIE SKOJIIOTUIECKIE OKpYKaroIlel MPUPOIHOI Cpelibl;
CUTYAIHIX MTOCTIEACTBUS IPEIPUHUMAEMBIX YUHATHIBATh OTIACHOCTH BO3JIEHCTBHA Ha
JefcTBUN, IPeJOTBpalliaTh UX; JKUBBIE OPTaHHU3MBI OIPEIEIEHHBIX BEIECTB,
- pacUIMpEeHHE OIbITa AEATEIBHOCTH MIOHKMMAs CMBICIT [TOKa3aTels MPeesIbHON
9KOJIOTHYECKOW HATPaBICHHOCTH; JIOTTYCTAMOI KOHIIEHTPAITUH
- OBJIQJICHHE HaBBIKAMH YUICOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHOM U
COLIMAIBHOM NI TEIbHOCTH
B pamkax mnporpamMMmbl y4eOHOW JUCHUIUIMHBI IUJIAHUPYETCS JIOCTHKEHUE JIMYHOCTHBIX
pE3yJILTATOB!

Ko nm4HOCTHBIX

JIMYHOCTHBIE pPe3yabTaThbl

Pe3yJ1bTaTOB
Co3HamMiA IEHHOCTH KU3HH, 370POBhS U O6e30macHocTH. CoOII0Matomuil 1
MpomaraHupyONIHA 370pOBBIH 00pa3 )KU3HH (30POBOE MMHTAHKUE, COOTIOICHIE THTHEHBI,
PEKUM 3aHATHH U OTIBIXA, (PU3NUECKasi aKTUBHOCTD), IEMOHCTPUPYIOLIHNA CTPEMIICHUE K
JIP 9 (u3HIecKOMY COBEpIIEHCTBOBaHUIO. [IposiBIIsronNii cCo3HATENNEHOE U 00OCHOBAaHHOE

HENpUATHE BPEIHBIX IIPUBBIYEK U OMACHBIX HAKIOHHOCTEH (KypeHue, ynorpebieHne
QJIKOT'OJI5, HAPKOTUKOB, IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP, JIFOOBIX (hopM
3aBHCHMOCTEH), IECTPYKTHBHOTO TIOBEJICHHsI B 00IIIECTBE, B TOM 4Hcie B IU(POBOH cpese




JIP 10

BepexnuBo oTHOCAIMINCS K IPUPOJHOMY HACJIEIUIO CTPaHbl M MUpPa, MPOSBIISIOIINN
c(hOpMUPOBAHHOCTH IKOJOTHUECKON KyIbTYPHI HA OCHOBE TIOHUMAHWSI BITUSHUS COIMATBHBIX,
9KOHOMHUYECKHX U NMPO(hecCHOHATHHO-TIPOU3BOICTBEHHBIX ITPOLIECCOB HA OKPY KAIOIIYIO
cpeny. Belpaxkaromuii nesTenbHOe HENpUATHE NEHCTBUH, MPUHOCSILUX BpeA MPUPOJIE,
PaCIO3HAIOIINI ONTACHOCTH CPellbl OOUTaHUS, TIPEIyIPEXKIAIOIINA PICKOBAHHOE TTOBEICHIE
IPYTUX TPaXKAAH, TOMYyIIPU3UPYIOMINANA CTIOCOOBI COXpaHEHHUS TAMSITHUKOB TIPUPOIBI CTPAHBI,
pEerruoHa, TEPPUTOPHH, TIOCEIICHUS, BKITIOUEHHBIN B O0OIIECTBEHHBIE MHUIINATHBBL,
HamnpaBJIicHHbBIE HA 3200Ty O HUX

JIP 13

JemoHCTpUpYOMUNA yMeHHE 3PPEKTUBHO B3aMOISHCTBOBATh B KOMaH/IE, BECTH THAJIOT, B
TOM YHCJIE C MICTIOTB30BAHUEM CPEICTB KOMMYHHUKAITIH

JIP 14

JleMOHCTpUPYIOIINI HABBIKK aHAIM3a U HHTEpIpETalui HHPOPMALIUH U3 PA3THIHBIX
HMCTOYHHUKOB C Y4ETOM HOPMATHUBHO-IIPABOBBIX HOPM

2. CTPYKTYPA ¥ COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI TMCHUILIMHBI U BUbI Y4eOHOH padoThl

Buj yyeoHoii padoThI Oo6bem B yacax
O6Bem 00pazoBaTeIbHON MPOrpaMMBbl YIEOHOH TUCIUTUINHBI 72
B T. 4.:
TEOPETUUECKOE 00yUeHHUE 36
na00paTOPHBIC 3aHATHUS 10
MIPaKTUIECKUE 3aHITHsI, KOHTPOJIBHEIE pabOTHI 24
NPOMEXYTOYHas aTrTecTanus (npyras popma (MToroBasi KOHTpOJIbHasi paboTa)) 2
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2.2. TemaTH4yeCKUil JIAH M COAepP:KaHUe Y4eOHOM TMCUMILINHBI

Koabl
KOMIIeTeH N
U JINYHOCTHBIX
pe3yJbTaToB,
HaumenoBanue
PA3NeIIoB | TeM Conep:kanue y4eOHOTo MmaTepuasa u GopMbl OPraHU3aANUM 1€ATETbHOCTH 00yYAOIIMXCS Oo0bem, ak. 4. | popMUpOBaAHUIO
KOTOPBIX
CIoco0CTBYyeT
3JIEeMEeHT
NMporpaMmel
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHNs BelllecTBa 6
Tema 1.1. Ctpoenue Copepxanne yueOHOT0 MaTepHuaJa
aToMoB xuMuyeckux | CoBpeMeHHbIE MOJENb CTpOeHUs aToMa. CUMBOIMUYECKUH SI3bIK XUMUH. XUMUYECKUM 3JIEMEHT.
3JIEMEHTOB U MpUpoja | DIeKTpoHHast KOH(pUrypaius aroma. Kinaccudukamms XMMHYECKHX JIEMEHTOB (S-, P-, d-3JIeMEHTBI). 4
XHMHUYECKOH CBSI3U BaneHTHBIC 351eKTPOHBI. BageHTHOCTE. DIEKTPOHHAS MPHUPOIa XUMHIECKON CBS3H.
DNEKTPOOTPHUIATEILHOCT. BUABI XMMUYECKOM CBsI3U (KOBAJICHTHASI, MIOHHAS, METAJTMYECKas,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHuUs OK 01. JIP 9
B ToM uncie MpaKTHYeCKUX 3aHATHI 2 TP 10 ’JIP 1 3’
Pertenue 3aganuii Ha UCHOJIB30BaHUE XUMHUUECKON CUMBOJIMKA U Ha3BaHUI COEIMHEHUN 110 ! >
HOMEHKJIAType MEXKIYHAPOTHOTO COI03a TEOPETUICCKON U MPUKIATHON XUMIH U TPUBUATHHBIX JIP 14
HAa3BaHUH JIJISl COCTABJICHUS] XUMUYECKHX (POPMYIT IBYXaTOMHBIX COeTUHEHNH (OKCHUIOB, CYIb(MHUIOB,
THUAPHUIOB U T.I1.) M IPYTHUX HEOPTAHUICCKUX COCAMHECHIM OTACIIBHBIX KJIACCOB. 2
[IpakTryeckue 3a1aHus HA YCTAHOBIICHUE CBS3HU MEXKY CTPOCHHEM aTOMOB XUMHUYECKHUX JJIEMEHTOB
Y IEPUOJUYCCKUM U3MEHEHHEM CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCTMHEHUN B COOTBETCTBUU
¢ nojoxkeHueM [lepuoanyeckoil CUCTEMBI
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa (MpaKkTU4YecKue 3aHITHS) 2
Ilepropmaeckuii [Tepuonuueckas cucreMa xumuueckux nemeHToB .. MenneneeBa. @usnueckuii cMbIci
3aKOH 1 TabiMua [Tepunonnueckoro 3akona [I.1. MenneneeBa. 3aKOHOMEPHOCTH N3MEHECHUS CBOWCTB XMMHUYECKUX
H.W. Menneneesa 3JIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKCHUEM OK 01. OK 02
XUMHUYECKOro 3nemeHnTa B Ilepuoguueckoil cucreMe. MUpoBO33peHUECKOE U HAYYHOE 3HAUCHUE JIP 9 ’ JIP 10 '
[Tepnonnueckoro 3akona JI.1. Menneneera. [Iporaossr JI.1. MenaeneeBa. OTKpPHITHE HOBBIX 2 JI’P 14 !

XUMHUUYECKHUX 3JIEMEHTOB. PellieHre NpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha
XapaKTEePHU3aIMI0 XUMHUUECKUX IEMEHTOB «MeTainyeckue / HeMEeTaNInIeCKIE CBOMCTBA,
3JIEKTPOOTPUIIATEIFHOCTh XUMUYECKUX SJIEMEHTOB B COOTBETCTBUM C UX 3JIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B MEPUOJUYECKON cucTeMe XUMuYeckux 3seMenToB J[.M. MenaeneeBay
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Pazjnen 2. XumMuyeckne peakuuu 12
Tema 2.1. Tunsl Conep:xanue y4e0HOro MaTepHaJia
XUMHUYecKuX peakiuii | Kimaccndukanys u THITBI XUMHYECKUX PEaKIfil ¢ yYacTHEeM HeOpraHW4ecKux BemecTB. CocTaBieHne
ypaBHEHHUH peakunii coeIMHEHNUS, Pa3ioKeHHs, 3aMELICHHUs, 0OMeHa, B T.4. peaK1id TOPEHHs,
OKHCIIEHUS-BOCCTAHOBJICHHS. 6
ypaBHeHI/ISI okucnennsi-soccranoBiaeHusd. Crenenb okuciaeHus. OKUCINTENL U BOCCTAHOBUTEND.
Cocrasiienue u YPaBHEHUC OKCUIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOJAOM JJICKTPOHHOI'O OK 01 OK 04
Oanmanca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIE PEAKIIUH B IIPUPOJIE, IIPOU3BOICTBEHHBIX MPOIECCAX H ! '
KU3HEACATEIHbHOCTH OPTraHN3MOB JIP 9, JIP 10,
B ToM uncie npakTHYeCKUX 3aHATHIA 2 TP 13, JIP 14
KomnnuecTBeHHbIE OTHOIIIEHNS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHA B XUMUH U PaCUYCThI 11O
YpaBHEHUSIM XUMHUYECKUX peakuuil. MoJb Kak eMuHULA KOIHMYeCTBa BelecTBa. MossipHas macca.
3aKOHBI COXpaHEHHUS MACCHI M SHEPTHUH. 3aKOH ABOTaapo. MosSIpHEI 00heM ra3oB. OTHOCUTETbHAS 2
IUIOTHOCTH ra30B. PacueTsl mo YpPaBHCHUAM XUMUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHHUEM MACCHhI,
o0beMa (HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Conep:xkanue yueOHOr0 MaTepuaJia
DIIEKTPOIUTHYCCKAS Teopus dIeKTPOTUTHIECCKON qucconranuu. OHBI. DIEKTPOIUTEI, HEAIEKTPOIHUTHI. Peakinu
JUCCOLIHAINASL 1 HOHHOTO 0OMeHa. CoCcTaBICHUE PEaKIIMii HOHHOTO OOMEHA ITyTEeM COCTABJICHUS MX TOJTHBIX U 4
MOHHBIHA 00MeH COKpAILIEHHBIX HOHHBIX YpaBHEHUH. KHUCIIOTHO-OCHOBHBIE peakiuy. 3alaHusl Ha COCTaBICHHE
WOHHBIX peakiui OK 01, OK 04,
B Tom uncie 1a60paTOPHBIX 3aHATHI 2 JIP 9, JIP 10,
JlabopaTopHast paboTa « TUIIbI XUMHUECKHUX peaKIuii» JIP 13, JIP 14
HccnenoBanue THIOB (110 cOCTaBY ¥ KOJIMYECTBY MCXOTHBIX U 00Pa3yIOLIMXCsI BEMIECTB) U 5
MIPU3HAKOB XUMHUUYECKUX peakiuii. [[poBenenne peakiuii HOHHOTO 0OMEHa, OTIPEIeIIEHUE CPEIb
BOJHBIX PACTBOPOB. 3a/1aHUS HA COCTABIICHIE HOHHBIX PEAKIINN
KoHTponpnas CrtpoeHue BemecTBa 1 XUMUYECKHE PEaKIIH 2
pabora 1
Pa3nes 3. CTpoeHne H cBOIiCTBa HEOPraHUYECKHUX BelleCTB 18
Tema 3.1. Conep:xanue yueOHOro MaTepHaJia
Knaccuduxkanus, [penmer neoprannueckoir xumun. Kinaccudukaius HeopraHnueckux Bemiects. [IpocTeie n
HOMEHKJIaTypa U cllokHbIe BenlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB (OKCHIbI, TUAPOKCH/BI, KUCIIOTHI, COJIN). OK 01. OK 02
CTpOEHHE B3anmocBs3p HeOpraHUYeCcKUX BEIIeCTB. ATperaTHbIe COCTOSHUS BemecTBa. Kpucrammmaeckre u 6 TP 9 ’ P 10 ’
HEOPTraHUYECKUX amopHbIe BemecTBa. THUITBI KpUCTAIUIMYECKUX PELIETOK (aTOMHas!, MOJIEKYJISIpHAsl, HOHHAA, ’ '
BEIIECTB MeTaJTdecKas). 3aBUCHMOCTh (PM3MYECKHX CBOMCTB BEILIECTBA OT THUIA KPUCTAIIIMYECKON PEILIETKH. AP 13, JIP 14

3aBHUCHMOCTh XUMHUECKOW aKTUBHOCTH BEIIECTB OT BUJAa XUMHYECKOM CBS3H U THUIIA
KpUCTAJUITMYECKOH pemieTKH. [IpianHpl MHOT00Opa3ns BEIIECTB
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B Tom uncie NpaKTHYeCKUX 3aHATHI

HomenknaTypa HeOpraHMIeCKUX BEIIECTB: HA3BaHNE BEIIECTBA CXOIS U3 MX XUMUIECKON (hOPMYITBI
WM COCTaBJICHNUE XUMHUIECKON (DOPMYITBI UCXOIS MX Ha3BAHUS BEIECTB IO MEKyHAPOHOH
(UIOITAK) nnu TpuBHaNIbHONH HOMEHKIATYPE.

Pemenne npakTHdecKuX 3aJaHMiA TTO KIACCH(HUKAINHA, HOMEHKIIATYPe U XUMUYECKIM (opMynaM
HEOPTaHWYIECKUX BEMIECTB PA3IMIHBIX KIAcCOB (YTapHBINA ra3, yIIeKUCIBINA Ta3, aMMHUaK, TalieHast
M3BECTh, HETAIIICHAS! U3BECTh, MUTHEBAs COZA U JIP.): HA3bIBaTh U COCTABJISITH (DOPMYJIBI XUMHUUECKUX
BELLECTB, ONPEACNATh NPUHAMJICKHOCTD K KIaccy.

Tema 3.2. ®usnko-
XUMHUYECKHE CBOIICTBA
HEOPTaHUYECKUX
BEIECTB

Conep:xkanue yueOHOr0 MaTepuaJia

Mertamnel. O6mue ¢puzndeckie 1 XUMUYecKre cBoiicTBa MeTaiioB. CriocoObl MoTydeHns. 3HaueHne
METaJIJIOB M HEMETAJJIOB B MIPUPO/IE U KU3HEAESITEILHOCTH YesloBeKa U opranu3mMoB. Kopposus
METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

Hemeramnpl. Obmiue dhu3ndeckre u XUMUIECKUE CBOMCTBA HEMETAIIOB. TUITHIHBIC CBOHCTBA
HemetaiwioB |V — VI rpynn. Knaccudukamus 1 HOMeHKIaTypa COeIMHEHUH HEMETaIOB.
KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHNUECKUX BEIECTB (OKCHUA0B, THAPOKCHIIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOTHBIX
COEIMHEHUH, BBICIIMX OKCHJIOB U THAPOKCHIOB

B Tom uncie npakTHYeCKUX 3aHATHI

CocraBneHne ypaBHEHU XUMHUYECKHAX PEAKINI C y9aCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHUIECKAX
BEILIECTB: METAJUIOB U HEMETAIIJIOB; OKCUIOB METAJJIOB, HEMETAIOB M aM()OTEPHBIX JIEMEHTOB;
HEOPraHUM4YEeCKUX KHUCJIOT, OCHOBaHUM U aM()OTEPHBIX THAPOKCUAOB; HEOPIraHUUECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA. PenieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha
CBOMCTBA, COCTaB, MOJIyuYeHHE M O€30MIaCHOE UCTIONB30BaHHE BAKHEHIITMX HEOPTaHUUECKUX BEILIECTB
B OBITY M IPAKTHUECKOHN JIESTEILHOCTH YEIOBEKa

OK 01, OK 02,
JIP 9, JIP 10,
JIP 13, JIP 14

Tema 3.3.
Wnentudukarms
HEOPTAaHUYICCKUX
BEIECTB

Coaep:xanue y4yeOHOro Matepuaja (J1abopaTopHble 3aHSITHSA)

Jlabopatopnas padota «aeHTHGUKANNS HEOPTAHUISCKUX BEIIECTB)

Penrenne sxciepuMeHTaIbHBIX 32124 IO XUMHUYECKUM CBOWCTBAM METAJJIOB M HEMETAJIJIOB TI0
PacTo3HaBaHUIO U TMOTYYCHUIO COSTUHEHH METAIIOB U HEMETAJLIOB.

I/IIIGHTI/I(i)I/IKaHI/ISI HEOPraHUYCCKUX BEHICCTB C UCIIOJIB30BAHUEM HUX @HSHKO-XHMI/I‘-ICCKI/IX CBOﬁCTB,
XapaKkTepPHBIX KaueCTBEHHBIX peakunii. KauecTBeHHBIE peakiy Ha Cylb(ar-, KapOOHAT- U XJIOPUA-
AQHHMOHBI, HA KATHOH aMMOHHS

OK 01, OK 02,
OK 04, JIP 9,
JIP 10, JIP 13,

JIP 14

KouTtponpshas
pabora 2

CBolicTBa HCOPraHNYCCKUX BCIICCTB

Pa3nen 4. CTpoenue u cBOiiCTBa OPraHU4YeCKMX BellleCTB

24

Tema 4.1.

Conep:xanue y4eOHOro MaTepuaJia

OK 01, JIP 9,
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Knaccuduxanus,
CTpOCHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEILIECTB

[losiBneHue u pa3BUTHE OpPraHUYECKON XMMHUHM Kak Hayku. [IpenMer opranudeckoi xumun. MecTo u
3HaYCHUE OPTraHUYECKON XUMHHU B CICTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOe CTPOCHUE KaK MOPSAO0K COSTUHEHN aTOMOB B MOJIEKYJIE COTIIACHO MX BAJIEHTHOCTH.
OCHOBHBI€ IT0JIOKEHUS TEOPUHU XUMHUYECKOTO CTPOSHMSI OPraHUYECKUX COeTUMHEHHH

A.M. BytnepoBa. YTiaepoaHbIi CKEIET OPraHUYECKOW MOJIEKYJIbI. 3aBUCUMOCTh CBOIMCTB BELIECTB OT
XMMHYECKOTO CTPOEHHS MOJIEKYI1. Mi30MepHus 1 H30MEPBI.

[Tonstue o pynkmmonansHOM rpymme. Pagukan. [IpuHIMIE KitaccuuKauyn opraHnIecKiux
COeMHEHNI. MexayHapoaHas HOMEHKIIATypa U IPUHIUIBI HOMEHKIATypbl OPraHUYeCKUX
coennHeHuH. [loHaTHe 00 a30TCOAEPIKANX COEUHEHMUSX, OMOIOTNYECKH aKTUBHBIX BELIECTBAX
(yrnmeBonax, xupax, 6eJIKax u Ap.), BRICOKOMOJIEKYJISPHBIX COSTUHEHNAX (MOHOMED, TIOJIHMED,
CTPYKTYPHOE 3BEHO)

B ToM 4mcie npakTHYeCKUX 3aHATHI

Homenknatypa opraHndeckux coeMHEHUH OTAETbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIE U
apOMaTHUYECKHE YTIIEBOJIOPOIBI, CIUPTHI, (DEHOJIBI, aNbJeTHbl, KETOHBI, KAPOOHOBBIE KUCIOTHI 1
ap.). CocTaBneHne MONHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHNYeCKUX BEIIECTB
OTAETBbHBIX KJIACCOB, UCHOJb3YS UX HA3BAHUS 110 CUCTEMAaTHYECKON U TPUBUAILHON HOMEHKJIAType
(9THIIEH, alleTUIIeH, TIUIEPHH, (eHo, GopMalbAeru], YKCyCHas KUCIIOTa, MINIKH). PacueTs
npocteiieii GopMyIibl OpraHMYECKOi MOJISKYJIbI HCXO/Isl U3 3JIEMEHTHOr0 cocTasa (B %)

JIP 10, JIP 13,
JIP 14

Tema 4.2. CsoiicTBa
OpTaHUIECKUX
COeIMHEHH I

Conep:xanue y4eOHOro MaTepuaJia

OU3NKO-XMIMUIECKUE CBOMCTBA OPTAHUYCCKUX COCTUHEHUH OTIEIBHBIX KIACCOB (0OCOOCHHOCTH
KJIAaCCU(UKAIIMK U HOMEHKJIATYPbl BHYTPH KJIacCa; FTOMOJIOTUYECKUI psiji U 001ast hopmyJia;
n3omepust; (PU3NYECKUE CBONCTBA; XUMHUUECKUE CBOWCTBA; CIIOCOOBI MOTYUYCHHS):

- TIpeiebHBIE YTIIEBOIOPOIbI (ATKaHBI M IUKIIOATKAHbI). [ 'OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHHUKOB TEIIA B IPOMBINIIEHHOCTH U OBITY. CBOHCTBA IPUPOIHBIX YTIIEBOJOPOJIOB,
HaXO0XJECHUE B IPUPOJIE U IPUMEHEHHUE AJKAHOB;

- HeTIpe IeNbHbIe (AIKeHBI, aJJKUHBI ¥ alTKaJMeHbl) U apOMaTHYecKue yTriaeBoopo sl ['openue
alleTUJIEHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHH JIJIsl CBAPKHU U PE3KU METAJIOB;

- KHCJIOPOTHOCOICPIKAIINE COSTUHEHHMSI (CITUPTHI U (PEHOIIBI, KAPOOHOBBIC KUCIOTHI U 3(QUPBI,
aNbACTUABl U KETOHBL, JKUPHI, YIIIeBObI). [IpakTHueckoe MpUMEHEHUE 3TUIICHTIIUKOJIS, TIUICPUHA,
¢enona. [Ipumenenue Gpopmanpaeruia, aneTanbIerna, YKCyCHON KUCIOTE. Mblia KaK COJH
BBICIIIUX KApOOHOBBIX KHCIIOT. MOIOIIIE CBOMCTBA MbLIIa;

- a30TCOJIepKAIINE COSAMHCHUS (AMUHBI 1 aMUHOKHCIIOTHI, 0€TKH). BhICOKOMOIIEKYIIpHBIE
COeMHEHUS (CHHTETHYECKHE U OMOJIOTHYEeCKH-aKTHBHEIE). MOHOMEp, TTOTUMEp, CTPYKTYPHOE 3BEHO.
ITonuMepuzanus 3TUiIeHa Kak OCHOBHOE HalpaBJICHUE €TI0 UCIOJIb30BaHus. [ eHeTnyeckas cBs3b
MEX]y KJIaCCAMHM OPraHUYECKUX COCIMHEHUI

12

B Tom uncie NpaKTHYeCKUX 3aHATHI

OK 01, OK 02,
OK 04, JIP 9,
JIP 10, JIP 13,

JIP 14
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CBoiicTBa OpraHMYECKUX COEINHEHUH OT/IENbHBIX KJIAacCOB (TPUBUAJIbHAS M MEXAYHApOIHASA
HOMEHKJIaTypa, XUMHUECKHE CBOWCTBA, CIIOCOOBI OIYUYeHNs): IIpeeIbHble (AJIKaHbl U
LMKJIOAJKAHB), HEMPEAeNbHbIE (AIKSHbI, aJIKUHBI M aJIKaJHEeHbI) U apOMaTUYEeCKUe YTICBOOPOIBL,
CIHPTHI U PEHOITBI, KAPOOHOBBIE KUCIOTHI U 3()UPHI, allbACTH/IBI M KETOHBI, aMHUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEANHEHUS. 3aJaHNs Ha COCTABJICHUE YPAaBHEHUI XUMUYECKHX peakLui C
Y4acTHEM OpPraHMYECKHX BEIECTB HA OCHOBAHMM UX COCTAaBA U CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM YUCIIE 110 MPEI0KEHHBIM IIETI0YKaM MIPEeBPAIICHUT),
XapaKTEepU3yOLUX XUMUUYECKHE CBOMCTBA OPTaHUYECKUX COEAUHEHUN OTAEIbHBIX KJIACCOB,
CIIOCOOBI UX TIOTYyUCHHUS U Ha3BaHWE OPTaHUIECKUX COCTUHEHOMH 110 TPUBHAIBHON WITH
MEXIYHApOJIHOM CUCTEMAaTUYECKOW HOMEHKIaType. Pernenue npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHMYECKUX COCIMHEHUMN OTAENIbHBIX KJIACCOB

B ToM uncie 1a0opaTOPHBIX 3aHATHH

JlabopaTtopHas padota «IIpekparieHuss OpraHMdecKuX BEIISCTB IPH HATPEBAHMI
[Tonydenue 3THIIEHA U U3YUYEHUE €0 CBOMCTB. MOAENMPOBaHUE MOJIEKYI U XUMUYECKUX
NpEeBpalllcHUl Ha IpUMepe TaHa, STUICHA, alleTUICHA U Jp.

Tema 4.3. Conep:xkanue yueOHOr0 MaTepuaJia
Unentnpukanus buooprannyeckue coenunenus. [Ipumenenue u 6uonornyeckas posb yrieBoAoB. OKucienne
OpraHUYeCKUX YIIIEBOJIOB — HCTOYHUK DHEPTUH KHUBBIX OpraHu3MoB. O0IacTH MPUMEHEHHS AaMHUHOKHUCIIOT.
BEILECTB, UX [IpeBpamienus OenkoB nuuM B opranu3me. bruonorndeckue gpynkuuu 6enkos. buonornueckue
3HaYeHHE U ($yHKUIUY XUPOB. Pojb opraHnuecKoll XMMHUH B pelIeHUH Ipo0IeM NUIIEeBOH Oe3011acHOCTH.
MIPUMEHEHUE B Ponp oprannueckoil XMMHHU B peLIEHUH TPOOIIEM SHEPreTHUeCKO 0€30MacHOCTH, B pa3BUTHH
OBITOBOM U MEIMIHHBI, CO3JaHUN HOBBIX MaTEPHAaJIOB, HOBBIX HCTOYHUKOB SHEPTUH (aJIbTepHATUBHBIE
MIPON3BOACTBEHHOU WCTOYHUKH 3Heprun). OnmacHOCTh BO3ACHCTBHS Ha KHUBbIE OPIaHU3Mbl OPraHUYECKHUX BELIECTB OK 01, OK 02,
JCATEIILHOCTH OTJIENBHBIX KITacCOB (YTIEBOIOPOIBI, CHUPTHI, (PEHOIBI, XJIOPOPraHNIECKHE TPOU3BOIHBIE, OK 04, JIP 9,
4eJI0BeKa aJIbJETHUIBI U JIP.), CMBICII ITOKa3aTessl MPeesbHO JOIMYCTUMOM KOHIIEHTPAIUH JIP 10, JIP 13,
B Tom unciie 1a60paTOPHBIX 3aHATHI JIP 14
JlabopatopHas padota «neHTHGUKANNS OPraHUISCKAX COSTUHEHUH OTICIBHBIX KIIACCOB)»
WnenTudukanus opraHn4eckux COeAMHEHUN OTACIBHBIX KJIACCOB (HA MPUMEpPE allbACTHIIOB,
Kpaxmasia, yKCyCHOH KHCIIOTBI, OEJTKOB U T.II.) C UCIIOJIb30BAHUEM MX (PH3UKO-XUMHUECKHX CBOHCTB
1 XapaKTepHBIX Ka4eCTBEHHbIX peakuuil. Jlenarypanus Oenka npu HarpeBanuu. L{BeTHble peakunn
0enKkoB. BO3HUKHOBEHME aHATMTHYECKOTO CUTHANA C TOYKHU 3PEHHSI XUMUYECKUX MPOILIECCOB IPU
MPOTEKaHUH KaYeCTBEHHOM PeaKLny, MO3BOJIAIONICH HACHTH()UIUPOBATE MPEIOKEHHbIE
OpPraHWYECKHE BELIECTBA
KonTponpHas CTpyKTypa U CBOWCTBA OPraHUYECKUX BEILECTB
pabora 3

Pa3nen 5. Kunernyeckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKUX PeaKIuii
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Tema 5.1. CkopocTb

Conep:xanue y4eGHOro MaTepuaJia

XUMUYECKUX CKOpOCTh peakiiny, ee 3aBUCUMOCTh OT Pa3UYHbIX (DaKTOPOB: IPUPOABI PEaruPYIONINX BEIIECTB,
peakumii. KOHLIEHTpALMU Pearupyrolux BEIIECTB, TEMIIEPATYPHI U IUIOLIAINA PEAKLIMOHHONW [TOBEPXHOCTH.
XUMHUYECKOE TerutoBbie 3P PEKTH XUMUYSCKUX PEAKIMNA. DK30- U SHAOTCPMUUYCCKHE PEAKIIHH.
paBHOBecCHE OO0paTMOCTh peakiuil. XUMUYeCKOe PAaBHOBECHE U €r0 CMEIICHHE 10| IEHCTBUEM Pa3IMYHBIX
(hakTOpOB (KOHIIEHTPAIHS PEareHTOB WM MPOAYKTOB PEakilny, JaBICHHE, TEMIIEpaTypa) IS
CO3JaHMsl ONITUMAJIbHBIX YCJIOBUM NPOTEKaHUs xumudeckux npoueccos. [Ipunnun Jle [larense OK 01, OK 02,
B TOM uMciie NTPAKTHYECKUX 3aHATHI JIP 9, JIP 10,
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3aIaHUH Ha aHAIH3 (PaKTOPOB, BIUAIOMINX HA H3MECHEHUE JIP 13, JIP 14
CKOPOCTH XMMHUYECKOW PEAKINH, B T.4. C IOUIIUN IKOJIOTHIECKH [[EIeCO00Pa3HOTO MMOBEACHUS B
OBITY U TPYOBOH JESITEILHOCTH B LEINSX COXPAHEHHUS! CBOETO 3[J0POBbSI H OKpY>KaroIeil MpUpOAHOM
Cpenpbl.
Pewrenne npakTHKO-OpUEHTUPOBAHHBIX 3alaHUi HAa npuMeHeHue npuHuuna Jle-Illarense s
HaXO0>KACHUS HAIPABJICHUS CMEIIEHU PABHOBECHSI XUMHUYECKOHN peakru U aHain3 (pakTopoB,
BJIMSIOIIMX HA CMEIIEHHE XMMHUYECKOTO0 PaBHOBECHUS
Pa3znen 6. PacTBopbl
Tema 6.1. Tlousitue o | Cogep:kaHue y4eOHOro MaTepuasia
pacTBopax PactBopenme kak ¢pusnko-xummudecknii mporecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopumMocTh. MaccoBast 101151 pacTBOpeHHOr0 BeriecTBa. CMBICT MOKa3aTes MpeielbHO OK 01. OK 02
JOMYCTHUMOM KOHIIEHTPAIMK M €r0 HCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30MacHOCTH. OK 07’ JIP 9 ’
[IpaBuia 3KOJIOTHYECKH 1eJIeCO00PA3HOTO MTOBEACHUS B OBITY U TPY/IOBOH JECATEIHHOCTH B IENIX ’ ’
COXPaHEHUs CBOETO 3J0POBbS U OKPYXKAIOLIEH NIPUPOIHOMN Cpe/ibl; ONIACHOCTh BO3IEUCTBHS HA P 10,
JKUBBIE OPTAaHU3MBI OIIPEIEICHHBIX BELIECTB. JIP 14
Pewienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUH HA PACTBOPBL, UCIIOJIb3YEMBIE B
OBITOBOW M NMTPOM3BOJICTBEHHON JCSATEIHPHOCTH YEJIOBEKA
Tema 6.2. Copep:xanne yueOHOro MaTepuaja (JadopaTopHbie 3aHATHA) OK 01. OK 02
HCCjIeIlOBaHI/IC JlaboparopHas pabota «[Ipurorosiienue pacTBOpOB» OK 0 4’1 JIP 9 ’
CBOUCTB paCTBOPOB [IpuroToBieHre pacTBOPOB 3aIaHHOM (MaccoBO, %) KOHIIEHTPAINH (C TPAKTUKO- TP 10 ’ TP 1 3’
OpPUEHTHPOBAHHBIMH BOIIPOCAMH) M OTIpEIeNIEHNE Cpeibl BOAHBIX pacTBOPOB. Pemienne 3a1au Ha ’ ’
IIPUTOTOBJICHHE PACTBOPOB JIP 14
Paszpen 7. Xumus B ObITY U IPOU3BOACTBEHHOI /1eITEJIbHOCTH YeJ10BEeKa
Tema 7.1. Xumus B Conep:xanue y4eOHOro MaTepuaJia
OBITY H Hosgeiilmue noctnxeHnss XMMUYECKON HAyKH U XUMHUYECKOW TeXHOJIOTHHU. Ponb xumuu B OK 01, OK 02,
MIPOU3BOICTBEHHOU o0ecrieueHN N SKOIOTHYECKOM, JHEPTETUIECKOH U MUIIIEBON 0€30MaCHOCTH, Pa3BUTHH MEIUIIHHEI. OK 04, OK 07,
JIEeATEIbHOCTH [IpaBuna moncka u aHaIM3a XUMHUIECKOH HH()OPMAaIINU U3 Pa3IMYHBIX ICTOYHUKOB (HayqHas U JIP 9, JIP 10,
4eJIoBeKa y4ueOHO-Hay4YHas JTUTepaTypa, CpecTBa MacCOBOM MH(pOpMaIny, ceTb HTepHeT) JIP 14
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IIpome:xxyTouHasi arTecTanus (MTOroBasi KOHTPOJIbHas padoTa)

Bcero

72
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3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JUCHUILIAHBI

3.1. [asi peajqu3anvid NPOrpaMMbl Y4eO0HOI THCHUIUIMHBI MPEeTyCMOTPEHBI CJIeayIolue
crnenuajbHbIe MOMeleHU

yueOHbIe ayauTopun (TpodHIbHBIE JIA0OPATOPUH, MACTEPCKUE), OCHAIEHHBIC 000pYIOBaHUEM,
TEXHUYCCKUMH CPEACTBAMU O0YUYEHUSI, HATJISITHBIMU TTOCOOUSMH (KOMIUIEKTHI YYEOHBIX TaOHUII, CTCHIOB,
CXeM U Jp.), TUJAKTUICCKUMH MaTephallaMy JUIS POBEICHUS 3aHATUN BCEX BUOB, MIPEIyCMOTPEHHBIX
HAcTosAIIeH paboYyel MPOrpaMMOi JTUCIMIUIMHBIL, B TOM 4YHCIIE TPYIIOBBIX M HWHIAWBHIYaIbHBIX
KOHCYJIbTAITNH, a TAaKXKe JJIS IPOBEACHUS TEKYIIETO KOHTPOJIS, MPOMEKYTOUHON aTTeCTAIINU.

3.2. UndopManoHHOe oOecnedeHre peajn3alui NporpaMmMbl

Jls peanu3anuu nIporpaMMbl 6MOIHOTEeYHbIN (HOHT 00pa30BaTENbHON OpraHU3aluKl PacloaraeT
NneYaTHBIMU W (WJIM) 3JIEKTPOHHBIMH  00pa3oBaTeNbHBIMM M WH(POPMALMOHHBIMU PECYpPCaMH,
PEKOMEHJOBAaHHBIMHU Ul UCIOJb30BaHUS B 00pa3oBaTeIbHOM Ipoliecce, B 00beMe U KOJIUYECTBE,
OTBEYAKOIIMMHU TpeOOBaHUSIM (DeepabHOTO TOCYNapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa II0
CHELUAIBHOCTH.

3.2.1. OcHOBHbIE MeYaTHbIE U (MJIM) JTeKTPOHHbIE U3AHUS

1. I'abpuensu, O. C. Xumwus: 10-if kmacc: 6a3oBblii ypoBeHb : yueOnuk / O. C. T'aGpuensH,
N.T. Octpoymos, C. A. CnagkoB. — 5-e m31., ctep. — Mocksa : IIpocsemenue, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — TekcT : 2IeKTPOHHBIH.

2. l'abpuensu, O. C. Xumusa: 11-i kmacc: 6a3oBbiii ypoBeHb : yueOHMK / O. C. I'abpuensH,
N.T. Octpoymos, C. A. CnankoB. — 5-e¢ u3z., crep. — Mocksa : IIpocsemenue, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — TeKcCT : 3JeKTPOHHBIH.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. Yepnuxkosa, H. 0. Pemraem 3a1auu o XUMHHM CaMOCTOATENBHO (C OTBETAMU U PEIICHUSAMHM) /
H. 1O. Yepnukona, E. B. MemepsikoBa. — 2-¢ u3j., crep. — Cankr-Ilerepoypr : Jlanb, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TeKcT : 37eKTPOHHBIH.

2. Pe3nukos, B. A. COopHUK 331249 U yIIpaKHEHHUH 10 opranndeckoi xumun / B. A. Pe3nukoB. —
3-e u3x., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 336 c¢. — ISBN 978-5-507-46011-3. — Tekcr :
3JIEKTPOHHBIM.

3. Kanyctuna, A. A. O6mas u Heopranudeckas xumus. [Ipaktukym / A. A. Kamyctuna,
N. T'. Xampuenko, B. B. JlubanoB. — 3-e¢ m3jx., crep. — Cankr-IlerepOypr : Jlans, 2023. — 152 ¢. —
ISBN 978-5-507-45513-3. — TeKCT : 3I€KTPOHHBIH.

4. «IloctHayka» (nekium mo xumun). — URL: https://postnauka.ru/themes/chemistry. — Tekcr :
3JIEKTPOHHBIH.

5. OTkpbITass dJeKTpoHHas OuOnmoreka xumuyeckoro moprama «Chemnety. — URL:
http://gotourl.ru/4786. — TekcT : 31EKTPOHHBIIA.

6. Emunass kxomteknms nudpoBeiX oOpasoBarenbHbIX pecypcoB. — URL: http://school-

collection.edu.ru/ — TekcT: AIEKTPOHHBIN.

7. KubepJlenunka. — URL: http://cyberleninka.ru/ — TekcT: 3eKTpOHHBII.

8. Hayunas osnektponnas OubOmmoreka (HDB). — URL: http://www.elibrary.ru — Tekcr:
3JIEKTPOHHBIMN.

9. Poccuiickast HatmoHanbHas 6ubmmoreka. — URL: https://nlr.ru/ — Texkct: anexTpoHHBII.

10. denepanbublii mopran «Poccuiickoe oOpazoBanme». — URL: http://www.edu.ru/ — Tekcr:
3JIEKTPOHHBIN.
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4. KOHTPOJIb M1 OIEHKA PE3Y.JIbTATOB OCBOEHMUSI
YYEBHOM JUCLHUILINHBI

KoHTponk ¥ oOIleHKa pe3yibTaToOB OCBOCHUS YYCOHON JHCHUILIMHBI PACKPBIBAIOTCS Yepe3
TUCIHUIUTMHAPHBIE Pe3yJIbTaThl, HalpaBleHHbIe HA (hOpMHUpPOBaHHE KOMIETCHLUH MO pa3jiesaM U TeMam
coJiep’kaHusl yueOHOro MaTepuasia.

HN3yyeHue TMCUMILINHBI 3AKAHYNUBACTCH UM 020601l KOHMPOIbHOU PAOOMOIl.

Kon u HammeHoBaHUE Paznen, Tema, MeToabl OLeHKH
(opMupyeMbIX KOMIIeTeHIMIt KOTOpBbIE
dopmupyror
KOMIIETEHIIM T
OK 01. Bribupats criocoOsI paznmen 1, tema 1.1, Tect «CTpoeHHE aTOMOB XUMHUYECKUX JIEMEHTOB
peureHus 3aaa4 npodeccuoHanpHON | pazmen 1, tema 1.2, Y TIpUPOJa XUMHYECKOUN CBS3HY.
JEATETHHOCTH TPUMEHUTEIEHO pazaen 2, tema 2.1, 3amauu Ha COCTaBIICHUE XUMHIECKHUX (HOPMYIT
K pa3IUYHBIM KOHTEKCTaM pasznen 2, tema 2.2, JIByXaTOMHBIX COCJMHECHUHN (OKCUIOB, CYIb(PHUIOB,
pasznen 3, Tema 3.1, TUAPHUIOB U T.IL.).
pasmen 3, Tema 3.2 3amaHus Ha UCITOJIb30BaHUE XUMHUYECKOH
pazaen 3, tema 3.3, CHUMBOJIUKY ¥ Ha3BaHHUW COCTUHEHHH 10
pasnen 4, tema 4.1, HOMEHKJIaType MEXKIYHapOAHOTO COr3a
pasmen 4, tema 4.2, TEOPETHUECKON M TPHUKIIATHON XUMUN U
paznen 4, tema 4.3, TPUBHUAIBHBIX Ha3BAHUM /I COCTABJICHUS
pasnen 5, Tema 5.1, XUMHYECKUX (POPMYIT TBYXaTOMHBIX COSAMHEHUHN
pasznen 6, tema 6.1, (oxcunoB, Cynb(pUI0B, THAPUAOB U T.I1.) U APYTUX
pasmen 6, Tema 6.2, HEOPTaHUICCKUX COCAMHECHHH OTACITbHBIX
pasznen /, tema /.1 KJIACCOB.
OK 02. Hcnonp30BaTh pasnen 1, tema 1.2, Tect «MeTamandyeckue / HEMETATITHIECKHE
COBpPEMEHHBIE CPE/ICTBA TIONCKA, pasznen 3, Tema 3.1, CBOMCTBA, 3JIEKTPOOTPUIATEIHLHOCT U CPOACTBO K
aHaIM3a ¥ HHTEPIIPETAIAH pazaen 3, tema 3.2, AIEKTPOHY XUMHUYECKUX IJICMCHTOB B
uHpopMaIyu, 1 HHPopMalMoHHbIe | pa3aen 3, Tema 3.3, COOTBETCTBHE C UX JIEKTPOHHBIM CTPOCHUEM U
TEXHOJIOTUY JIJISl BBITIOJIHEHUS 3a1a4 | pa3juen 4, tema 4.2, MOJIOKEHUEM B MIEPUOANYECKON CUCTEME
po(hecCHOHANTBHOH IeATEIBHOCTH pasznen 4, tema 4.3, xumudeckux 3aemeHToB .M. MenneneeBay.
pasmen 5, tema 5.1, [IpakTueckue 3ajaHrs Ha YCTAHOBIIEHUE CBA3U
pasznen 6, tema 6.1, MEXIY CTPOCHHUEM aTOMOB XUMUYECKUX
pasznen 6, Tema 6.2, AJIEMEHTOB U X COCJMHEHUH B COOTBETCTBUH C
pasmen 7, tema 7.1 nosoxxenuem Ilepuoandeckoi CuCTeMBbI.
OK 04. DddexruBHO pasnen 2, tema 2.1, [IpakTHKO-OpUEHTUPOBAHHBIEC TEOPETUIECCKUE
B3aMMOJICHCTBOBATh U PabOTaTh B pasnen 2, tema 2.2, 3a/1aHMsI HAa XapaKTepU3aluio XUMUYECKIX
KOJIJIEKTUBE U KOMaHJIe pasznen 3, Tema 3.3, 3JIEMEHTOB: «MeTtanyeckue / HeMeTaIINISCKHE
pazaen 4, tema 4.2, CBOICTBA, 3JIEKTPOOTPULIATENHOCTh U CPOACTBO K
pasnen 4, tema 4.3, 3NIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
paszen 6, tema 6.2, COOTBETCTBHE C HX JIEKTPOHHBIM CTPOCHUEM U
pasmen 7, tema 7.1 MOJIO’KEHUEM B MIEPUOANUECKON CUCTEME
OK 07. ConelicTBOBAaTH pasnen 6, tema 6.1, xuMuuyeckux snemeHToB J[.1. MenneneeBay.
COXpaHEHHIO OKpYKarowleil cpesbl, | pasnen 7, tema 7.1 3ajauu Ha COCTABIICHUE YPABHCHUI PCAKIIMNA:
pecypcoc6epe){(e]{[/l}0’ NPHUMEHATH - COCIUHCHU A, 3aMCUICHUS, PA3JIOKCHUAA, 06MeHa;
3HaHUSA 00 U3MCHCHHUHU KJIUMATa, - OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUi C
NPHHIKIBI OEPEKITUBOTO WCTIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOTO OajaHca.
MIPOU3BOJCTBA, 3(1)(1)@1(”[1431—[0 3agaun Ha pacdeT MaccChl BEIECTBa MIIN o0beMa
JIECTBOBATH B qpe3B],1qai/’1H],1x ra3oB I10 U3BECTHOMY KOJIMYECTBY BCIICCTBA,
CUTYyAaIHIX Macce Wik 00beMy OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIiy BEUIECTB; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, SCITH
OJIHO U3 BEIIIECTB UMEET MPUMECH.




19

3aiaHus Ha COCTABJICHUE MOJICKYJISIPHBIX U
HMOHHBIX PEAKIUNA ¢ y4acTHEM KUCJIOT, OCHOBAaHUM
U COJIeH, yCTaHOBJICHHE N3MEHEHUS KUCIOTHOCTH
CpEe.IBl.

JlabopaTtopHas paboTa « THITBI XUMHYECKUX
peaxkuuny.

KonTtponphas pabora «CTpoeHune BemecTsa u
XUMHYECKUE PEaAKIIUN.

Tect «<HoMeHknaTypa U Ha3BaHHE
HEOPTaHUYIECKUX BEIIECTB UCXOS U3 MX
XUMHYECKOUN (POPMYIIBI TN COCTABIICHUE
XUMHYECKOU (POPMYITBI HCXO/IS M3 Ha3BaHHUS
BEILIECTBA MO MEXIYHAPOIHON MU TPUBUAIILHOMN
HOMEHKJIaType».

3amaun Ha pacdeT MacCcoOBOM JOIH (MacChl)
XUMHYIECKOTO dJIEMEHTa (COSTUHEHUS) B MOJIEKYJIe
(cmecwm).

[pakTrueckue 3agaHus O KiaccH(pUKaIHH,
HOMEHKJIAType U XUMUYECKUM (popmynam
HEOPTaHUYECKUX BEIIECTB PA3IUNIHBIX KIACCOB.
[IpakTryeckue 3a1aHus Ha OMpEeICHNE
XUMUYECKOM aKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BHJIa XMMHUYECKON CBSA3U U THUIIA KPUCTAJUIMYECKON
pEIIeTKH.

Tect «OcOOEHHOCTH XMMUYECKUX CBOWMCTB
OKCHJIOB, KUCIIOT, OCHOBaHHM, aM(pOTEPHBIX
TUAPOKCHIIOB U COJIEM.

3ajaHus Ha COCTAaBJICHUE YPaBHEHUI XUMHUUYECKHUX
PEaKIuii ¢ y4acTHEeM IMPOCTHIX U CIIOKHBIX
HEOPTaHUYIECKUX BEIIECTB: OKCHIIOB METAIIJIOB,
HEMETAJUIOB ¥ aM()OTEPHBIX 3JICMCHTOB;
HEOPTaHUYECKUX KUCIOT, OCHOBAaHUHN U
aM(OTEepHBIX THAPOKCH]IOB, HEOPTAHUIECKIX
COJIEH, XapaKTePU3YIONINX UX CBOMCTBA U CIIOCOOBI
MOJIyYCHHUS.

[IpakTHKO-OpUEHTHPOBAHHBIE TEOPETHUECKUE
3a/1aHrs Ha CBOMCTBA U MOJIy4YEHHUE
HEOPTAaHUYECKUX BEIIECTB.
[IpakTUKO-OpHUEHTUPOBAHHBIE 3aJaHUS IO
COCTABJICHHIO XUMHUYECKHUX PEAKITUH C yIacTHEM
HEOPTaHUYECKUX BEIIECTB, UCIOJIB3YEMBIX JIJIS X
UACHTU(UKALINY.

JlabopatopHas pabota «nerTudukanus
HEOPTaHWYECKHX BEIIECTBY.

KonTtponbsHnas pabora «CBOHCTBa HEOPTraHHUYECKUX
BEIIECTBY.

3amaHus Ha COCTABJICHUE HA3BAaHUI OPTaHMIECKHX
COEIMHEHHUH 10 TPUBHAIILHOM U MEKYHAPOJAHON
CHUCTEMATUYECKON HOMEHKJIIATYpE.

3amaHus Ha COCTaBJICHHUE TIOMHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJI OPraHMUYSCKUX BEUICCTB
OTAETBHBIX KJIACCOB.

3amaun Ha OTpe/ieNieHue mpocTeitield GopMyITbI
OpPTaHUYECKOW MOJIEKYJIbI, UCXOMAS U3 DIIEMEHTHOTO
cocrtaga (B %).

3amaHus Ha COCTaBJICHNE YPABHEHHH XUMHUYECKUX
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peakuuii ¢ yyacTueM OpraHUYeCKHX BEIECTB Ha
OCHOBAHHUH UX COCTaBa U CTPOCHHUS.

3aaHus Ha COCTaBJICHNE YPAaBHEHUH XUMHYECKUH
peaKkuui, WILTIOCTPUPYIOLINX XUMHYECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB MIPOTEKAHUS
JTAHHBIX PEAKLIUN U T€HETUYECKOH CBS3H
OpraHUYECKUX BEIIECTB Pa3HBIX KJIACCOB.
PacueTHble 3a1auu 10 ypaBHEHUSAM pEaKIUi C
Yy4acTHEM OPraHUYECKUX BEIIECTB.

JlabGopaTopnas pabota «I[IpeBpamienne
OpPraHUYCCKUX BCHICCTB MIPHU HAIPECBAHUM)).
[TpakTUKO-OpHEHTUPOBAHHBIE 3aJaHUS IO
COCTABJICHUIO XUMHUYECKHUX PEAKLUHI C ydaCTHEM
OpPraHUYCCKUX BCHICCTB, B T.4. UCIOJb3YCMbIX JJIA
UX UACHTH(UKANH B OBITY U IPOMBIIUICHHOCTH.
JlaGopaTopHas padota «neHTHhUKAIIHS
OpPraHWYECKUX COCTUHEHUN OTIENBHBIX KIaCCOBY.
KonrponbHas pabora «CTpoeHne u CBOWCTBA
OPIraHMYECKHUX BELECTBY.
IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJjaHus Ha aHaIu3 (PaKTOPOB, BIUSIOMINX HA
U3MEHEHHE CKOPOCTH XMMUYECKOH peaKLuy.
[TpakTHKO-OPHEHTHUPOBAHHBIE 3alaHNS Ha
npumeHenue npuHnuna Jle-Illarense s
HaXO0>KACHUS HANPaBJICHHUs CMEILICHHUS PaBHOBECHS
XUMUYECKOH peakLuy U aHanu3 (GaKkTopoB,
BINAONINX HAa CMCIICHUEC XUMHWYCCKOT'O
paBHOBecHSI.

3agaud Ha IPUTOTOBIICHUE PACTBOPOB.
HpaKTI/IKO'OpI/IeHTI/IpOBaHHLIe PaCUYCTHEBIC 3a1aHnA
Ha JUCTICPCHBIC CUCTEMBI, UCITIOJIL3YEMBIC B
OBITOBOM M TPOU3BOJCTBEHHON 1ESTEILHOCTH
YeJI0BEKa.

JlaGopaTopnas pabota «IIpurorosnenne
pacTBOPOBY.

ITpomexyTo4Has arTecTanus (BBIIIOJTHEHNE
3a/IaHMii HA MTOTOBOM KOHTPOJIBHOM padoTe)
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