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1. OBLIASA XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTO IMCUUILIMHBI B CTPYKTYpPe OCHOBHOI nMpodeccuoHAIbLHON 00pa3oBaTeIbHOM
NPOrpaMmblI

Hucnumimua  «XuMmus»  SBISETCS  4YacThlo  00s3aTeNbHOM  MpPEeaMETHOH  00JiacTu
«EcTecTBeHHO-Hay4HbIE JUCIUIUIMHBI»Y U H3ydYaeTcs B 00mIe00pa3oBaTeNbHOM LHUKIE y4eOHOTO
IUIaHa OCHOBHOM mpodecCHOHaIbHOM 00pa3oBaTeNbHOM MporpamMmbl. JMCHUIUIMHA —HMeEeT
MEXIIPEIMETHBIE CBSI3U C MEKAMCUUIUIMHAPHBIMUA KypcamMd M TPOQPECCHOHATIBHBIMH MOYJISIMH
po¢eCCHOHATBHOTO IHKIIA.

Ob6meoOpa3oBaTenbHas AUCHMIUIMHA «XUMHS» U3ydaeTcs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MpO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammsl 1o crienranbaoctu 40.02.04 FOpucnpyaeHus.

1.2. He.]]l/l U IVIAaHUPYEMBbI€ pe3yJabTaTbl OCBOCHUSA TUCHUIIIMHBI

Heau u 3212494 JUCHUILIMHDI

dbopMHpOBaHUE TIPEACTABICHUS O XUMHYECKOW COCTaBJISIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa KaK OCHOBBI MPHHSTHS PEHICHUI B XHU3HCHHBIX M MPOW3BOJCTBCHHBIX CHTYAIMSIX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJHON Cpelie.

3agaum AMCUMIIINHBI:

— Cq)OpMHpOBaTI) IIOHUMAaHUueC SaKOHOMepHOCTCﬁ HpOTeKaHI/IH XUMHUYCCKUX HpOHCCCOB 158
SBIICHUI B OKpYXKalolleHd cpejie, IEJIOCTHOW HAaydYHOW KapTUHBI MHpA, B3aMMOCBS3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

— pa3BI/ITI) YMCHI/IH COCTAaBJIATH d)OpMy.]'[I)I HGOpFaHI/I‘ICCKI/IX 158 OpFaHHqGCKHX BCIICCTB,
YpaBHEHUS XHUMHUYECKHUX pEaKUud, OOBSICHATH WX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XUMHNYCCKUX BKCHepI/IMeHTOB,

— Cq)OpMHpOBaTB HAaBBIKU HpOBe)IeHI/ISI HpOCTel\/JIHII/IX XUMHUYCCKUX BKCHepI/IMeHTaJ'[BHBIX
MCCIIEIOBAaHUM C COOIOCHHEM MpaBUil 0€30MacHOr0 OOpalleHHs C BEIIecTBaMHU M J1a00paTOPHBIM
000pyI0BaHUEM;

— paSBI/ITI) YMeHI/IH HCITIOJIB30BATh I/IH(bOpMaIII/IIO XUMHUYECCKOT'O xapaKTepa n3 pa3J’II/I‘~IHI>IX
HMCTOYHHUKOB;

— cdopMupoBaTh yYMEHHS TMPOTHO3UPOBATH TIOCIEACTBUS CBOCH JEATENBHOCTH U
XUMHUYECKHUX TPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB,;

— cdopMupoBaTh MOHUMAHUE 3HAYUMOCTHU JIOCTHXKEHUN XMMHUECKON HAyKHU M TEXHOJIOTUN
JUTSL pa3BUTHS COIIMATTLHOM U TTPOU3BOJICTBEHHOU Cdep.



1.3. Ilmanupyembie pe3yJjbTaThl 0CBOEHHUSI 00111e00pa30BaTeIbLHOIM TUCHUITHHBI « X HMHSD)

Kon u HaumeHoBanue ¢gopMHupyeMBbIX
KOMIIeTeHI I

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILTHHBI

Oomue

ﬂncummnnapm,le

OK

JIP

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3amaq
npo¢ecCHOHATBLHON
JIeITeIbHOCTH
NPUMEHHUTENBEHO K
pa3IMYHBIM
KOHTEKCTaM

JIP 10. 3aboTsammuiicst o
3alIUTe OKPYXKAOIICH
cpefbl, COOCTBEHHOH U
4y)KO0i 0€30MacHOCTH, B
TOM uucie nudpoBoi

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HaHWE ICHHOCTH
MacTepCTBa, TPYIOI00HE;
- TOTOBHOCTB K AKTUBHOH e TETBHOCTH

TEXHOJIOTUYECKONM M COLIMAJIbHOW HaIpaBJIE€HHOCTH,
CITOCOOHOCTE WHUIIMUPOBATH, IJIAaHUPOBATH U
CaMOCTOSITENILHO BBIMOIHATH TAKYIO AESTEIbHOCTD;

- MHTEpEC K pa3indHbM cdepam mpodecCHoHATLHON
NeATEIIBHOCTH,

Osaanenne YHHMBEPCAJIbHbIMHU
NO3HABATEJIbHBIMH JA€liCTBHAMH:

a) 0a30BbIe JIOTHYeCKHe AeHCTBUA:
- CaMOCTOSTEIBHO (POPMYIIMPOBATH U aKTyaJTH3HUPOBAThH
mpobIieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

y4eOHBIMH

- yYCTaHABIMBaTh CYNIECTBEHHBIH TMPH3HAK  HJIH
OCHOBAHUSA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaL[I/II/I u
00001IeHHS,;

- ONpemeNATh  IEMH  JeITeNIbHOCTH,  3a1aBaTh

nmapaMeTphl U KPUTEPUU MX JOCTHIKCHHS,

- BBIABJIAITb 3aKOHOMCPHOCTH W IIPOTUBOPCUUSA B
paccCMaTprUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTHUBBI B JACATCIBbHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LCJIAM, OLICHHWBATH PUCKHU
HOCJ’IGHCTBI/Iﬁ JACATCIBbHOCTH,

- Pa3BUBATH KPCEATHMBHOC MBINUJICHUC IIPpU PCIICHUUN
JKU3HCHHBIX np06neM

0) 0a30BbIE UCCIIEIOBATEILCKUE NE€HCTBHS:

- BJIAJIETh CHUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOITOJIATAIOIINE IMOHATUS (XUMHUYECKUH JIIEMEHT, aToM,
AIIEKTPOHHAsT 000JI0UKa aToMa, S-, p-, 0-3JEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb,
INEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJICHHS, XHUMUYEeCKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBII 00bEeM, yIIIepOIHbIit
ckeneT, (yHKIMOHANbHAS TPy, paguKkai, H30Mepus,
M30MEphl, TOMOJIOTHYECKHH psii, TOMOJIOTH, YIJIEBOAOPO/IBI,
KHCJIOPOA- M a30TCOAEpKaIllie COCIWHEHMS, OHOJIOTHYECKU
aKTHBHbIE BellecTBa (YIJIEBOJIBI, >KUPBI, OENKHU), MOHOMEp,
oJIUMED, CTPYKTYypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPHUCTANIMYECKash PELIeTKa, TUIbl XUMHYECKHX
peakuuit (OKHCITHTETFHO-BOCCTAHOBUTEIBHBIE, 3K30-U
SHIOTEPMHYCCKHE, pEaKIud HOHHOTO OOMEHa), pacTBOp,
3EKTPOJIUTHI, HEAJIEKTPOJIUTHL, INEKTPOIUTHYECKAS
JUCCOIMAIUS,  OKHCIMTENb,  BOCCTAaHOBHUTENb,  CKOPOCTh
XUMHUUYECKON peakluyd, XUMHUYECKOE PaBHOBECHE), TEOPHUH U
3aKOHBI (TEOpUs XUMUUECKOTO CTPOSHHSI OPTraHUYECKUX BEIECTB
A.M. bytnepoBa, Teopus >IEKTPOIUTHUECKON IUCCOIUAINH,
nepuoanueckui 3akoH .M. MenpneneeBa, 3aKOH COXpaHEHHS
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH,
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTAaBE, IOyYCHUH
1 0€30MaCHOM HCIIOJIb30BAHUN BAXXHEWIINX HEOPTaHUYCCKUX U
OpPTaHHUYECKHX BEIICCTB B OBITY M MPAKTHYCCKON JEATEIEHOCTU
YeJIOBEKa;

- YMEThb BBISIBJSTH XapaKTEpHbIE NPHU3HAKK U B3aUMOCBS3b
M3YYEHHBIX MOHSATUH, NPUMEHSATH COOTBETCTBYIOIIME MOHSTHUS




- BIAJETh HaBBIKAMU Y4YeOHO-HMCCIIE0BATEIbCKON W
MIPOCKTHON JESTENIbHOCTH, HaBBIKAMU pa3pelieHHs
npo0iem;

- BBUIBIATH  IPUYMHHO-CIECACTBEHHBIE CBS3H U
aKTyaJu3MpoBaTh 3ajady, BBIABUTATh THIOTE3y ee
peIICHHUs, HAXOIAWTh apryMEHTBHl Ul JOKa3aTelbCTBa
CBOMX YTBEp)KACHHMH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH

pelIeHus;
- QHAJIM3UPOBATh NOJyUYEHHBIE B XOJE PELICHUS 3a1a4Kl
pE3yNbTaTHL, KPUTUYECKHU OLICHUBATh Ux
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTb HepeHOCI/ITL 3HAHUS B HO3HaBaTeJ'HJHyIO nu
MPAKTHYECKYIO 00IaCTH JKU3HEAEITENLHOCTH;
- YMETb HHTETPUPOBATb 3HAHHUA U3
MPEIMETHBIX 00JIacCTel;

- BBIZBHUIATh HOBBIE HJEH, NPeLIaraTb OPUIHHAIbHbIE
TOXO/IBI M PEIIIEHNS;

- CIOCOOHOCTB MX HCIIONIB30BAHMS B TO3HABATENBHON U
COIMAIBHOM MTPAKTHKE

pa3HbIX

IpU ONMUCAaHUM CTPOCHHS U CBOWCTB HEOPraHMYECKUX U
OpraHMYECKHX BEHIECTB M HX MPEBpAIlleHH; BBISIBIATH
B3aUMOCBSI3b ~ XUMHMUYECKHMX 3HAHMM €  TOHATHAMU U
MPEeJCTAaBICHUSAMH IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMUYECKUX COCIMHCHIH
MEXAYHApOAHOIO COI03a TEOPETHUYECKOM M MPUKIAJHOW XUMUU
W TpPHUBHAJbHBIC HA3BaHUS BAKHEWIINX BEIIECTB (ITHIIECH,
aneTwieH, TIuNepuH, ¢eHon, QopManpaernn, yKCycHas
KHUCJIOTa, TJWIWH, YTapHBIA Ta3, YIJIEKUCIBI Tra3, aMMHak,
rameHas W3BECTh, HeTalleHas W3BECTh, IHThEBas coga U
JIPYTHX), COCTaBIIATh (b opmysl HEOPraHUYECKHUX H
OpraHUYECKUX BEIIECTB, YPAaBHEHUS XUMUYECKMX pEaKLUi,
0OBSICHATD UX CMBICJI; TIOATBEPKAATH XapPAKTCPHBIC XUMHUYCCKUEC
CBOMCTBA BCHICCTB COOTBETCTBYIOIIIUMH JKCIICPUMEHTAMU U
3alUCSAMHU YPaBHEHUN XUMUYECKHUX PEaKLInii;

- YMETH yCTaHaBJIMBaThb MPUHAAJIC)KHOCTD N3Yy4YCHHBIX
HEOPTaHMYECKUX W OPTaHWYECKHX BEIISCTB K OIPEICIICHHBIM
KJlaccaM W TPYyNIIaM COeIWHCHUH, XapaKTepH30BaTh UX COCTaB U
Ba)XHEHIIINE CBOICTBA; OMPEACTATh BUABI XUMUYECKUX CBS3EH
(xoBaneHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOMHAs), THIIBI
KPUCTAUTMYECKUX  PEIICTOK  BEMIECTB;  KJIACCU(PHUIHNPOBATH
XMMUYECKHE PeaKIiH;

- chopMHPOBATH MPEACTABICHHUS: O XUMUICCKON COCTABIISIONICH
eCTeCTBeHHOHay‘-IHOﬁ KapTHUHBI MUpa, POJIM XUMHUU B IMMO3HAHUU
SIBIICHUH TIPUPOABI, B (OPMHUPOBAHMUN MBIIIJICHUS U KyJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOM
JJIsL peuICHuA MPAKTUICCKUX 3aaa4 n 3KOJIOTHYECKHU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3IOPOBBIO W IPHPOTHOMH
cpene;

- yMeTb TPOBOJHUTH pPAcYeThl MO XHMHUYECKUM (QopMmynaM H
YpaBHEHHUSIM  XUMHYECKHUX PEAaKIUH C  HCIOJIB30BaHHEM
(U3NYECKUX  BEIMYHH, XapaKTePU3YIOIIMX  BEMIeCTBA C
KOJIMYECTBEHHOH CTOPOHBI: MacChl, O0beMa (HOpMaJbHEBIC
YCIIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;  HCIIOIB30BATH
CUCTEMHBIC XHUMHWYCCKUE 3HAHUA [JId TIPUHATUA peH_IeHI/Iﬁ B
KOHKPETHBIX XU3HCHHBIX CUTYyalHAX, CBA3aHHBIX C BEHICCTBaAMU
1 UX IPUMCHCHUEM




OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
Cpe/CcTBa MOUCKa,
aHaNM3a u
UHTEPIIPETALHN
HHPOPMALINH U
WHPOPMALNOHHBIE
TEXHOJIOTUH JUIS
BBITIOJTHEHHS 33124
npodecCHOHATBHON
JIeITeIbHOCTH

B 06/1acTH IEHHOCTH HAYYHOT'0 MO3HAHUA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH W OOINECTBCHHOW MPAaKTUKH, OCHOBAHHOIO Ha
UaJiore  KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHHE SI3bIKOBOM M YHUTATEIHCKOU
KyJIbTypel KaK CpEICTBa B3aMMOJCHCTBHA MEXKIY
JIIOJIGMU M TIO3HAHUS MUPA;

- OCO3HaHWE IICHHOCTH HAay4YHOH JIeATeIbHOCTH,

TOTOBHOCTH OCYULIECTBIISATh IIPOEKTHYIO u
HCCIIEI0BATENIbCKYIO JEATENbHOCTh UHAUBUAYAIBHO U
B IpyIIIE;

Osiagenne YHHBEpPCAJIbHBIMHU Y4eOHBIMH

NMO3HABATEJbLHBIMH AeiCTBUAMM:

B) padora ¢ uHdopManueii:

- BIAJCTh HABBIKAMH IIOJNy4eHHS HMH(POPMALMH U3
HUCTOYHWKOB  PA3HBIX  THIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIIAITh TIOWCK, AHAIM3, CUCTEMATH3alhI0 W
MHTEPIIPETANNI0 HH()OPMALMK Pa3INYHBIX BHIOB M
(hopM IpeCTaBICHNS;

- CO37aBaTh TEKCTHI B PA3IUYHBIX (opMarax ¢ y4eToM
Ha3HauYeHHs WHPOPMAIMKM U 1IEJIeBOH ayJUTOpHH,
BBIOMpasl ONTUMAIBHYI0O (OpPMY IpEACTAaBICHUS U
BU3yaJIU3aIHH;

- OILICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uHOpMalLlMK, €€ COOTBETCTBHE IIPaBOBBIM  H
MOpaJIbHO-3THYECKIM HOpMaM;

- HCHONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX W
KOMMYHUKAIlUOHHBIX ~ TEXHOJOTMH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OPTaHM3AIMOHHBIX 33724 ¢ COONI0ZIEHHEM TpeOOBaHMM
SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THIHCHBI,
pecypcocOepekeHns, MPaBOBbIX M AITHYECKUX HOPM,
HOpM HH(OPMAIMOHHON 0€30MMacHOCTH;

- BIIaJIETh HAaBBIKAMH PACIIO3HABAHUS W 3AIIUTHI
nHpOpMannH, HHHOPMAITMOHHOH Oe30M1aCHOCTH
JINYHOCTH;

- YMETh IUIAaHUPOBATh W BBINOJHATH XUMHYECKUI 3KCIIEPUMEHT
(npeBpamieHus] OpPraHMYeCKUX BEIIECTB IPH  HArpeBaHHH,
MOJyYeHHEe STHICHA M M3YYEHHE €ro CBOMCTB, KaueCTBCHHbBIE
peakuuu Ha ajblIeruAbl, KpaxMmall, YKCYCHYIO KHCJIOTY;
JeHaTypalusi OCJIKOB IpH HAarpeBaHHWH, LBETHBIC pEaKLHU
0eKoB; TMPOBOIUTH PEAKIUHU HOHHOTO OOMEHa, OIpPEnelsiTh
cpely BOJHBIX PacTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CYJb(aT-,
KapOOHAaT- W XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHS; pellaTh
SKCHEpUMEHTANBHBIE 3amaun 1o TeMaM "Metammel" u
"Hemeramiel") B COOTBETCTBHHM C TPaBIJIAMH  TEXHHUKH
6e3omacHoCTH Ipu 00paIlleHHH C BEIIECTBaMH M J1a0OpaTOPHBIM
000pyIOoBaHHEM; TPEACTABISITH PE3YJNbTAaThl  XUMHYECKOTO
9KCIIEpUMEHTa B (DOpME 3alMCH YPaBHEHUH COOTBETCTBYIOLINX
peakimii ¥ (GopMyNIMpoOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3yNbTaToB;

- yMeTh  aHAJNM3UPOBATh  XUMHYCCKY0  HH(OpPMAIHIO,
NOJIy4aeMyl0 M3 pa3HBIX HCTOYHUKOB (CPEACTB MAacCOBOM
uHbOpManuu, ceTb HTepHET U ApyrHe);

- BJIAJICTh OCHOBHBIMH METOJaMH HayYHOTO TO3HAHUS BELIECTB U
XHUMHYECKHX SBICHUI (HaOMIOeHHe, N3MEpeHHe, SKCIICPHMEHT,
MOJCIUPOBAHUE);

- YMETHb MNPOBOAUTH PACUCThl IO XUMHUYCCKUM (bopMynaM u
YpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ C HCIIOJIb30BAHHUEM
Gu3MYeCKUX  BEJIMYMH, XapakTepPHU3yIONIMX  BEllecTBa C
KOJINYECTBEHHOW CTOPOHBI: Macchl, 0o0beMa (HOpPMalbHbBIE
YCIOBUSI) ra30B, KOJMYECTBA  BELIECTBA;  HCIOJIb30BATH
CUCTEMHBIC XUMHYCCKUE 3HAHUA [JId TMPUHATUA peIHeHI/Iﬁ B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMAX, CBI3aHHBIX C BELICCTBAMHU
Y UX NPUMEHEHUEM




OK 04. D¢ddextuBHO
B3aMMOJICHCTBOBATh U
paboTath B
KOJICKTHBE U KOMaH/IE

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U
CaMOOIIpeIeICHHIO;

-OBJIaJICHHE HaBBIKAMHU Y4eOHO-HCCIICIOBATEIBECKOM,
MIPOEKTHOM U COIIUANIbHOM 1eATENbHOCTH;

OBanagenne YHHMBepCAJbHBIMHU
KOMMYHHMKATUBHBIMH el CTBUSIMM:

a) COBMECTHAs1 IeATeJbHOCTD!

- NOHMMAaTb W  MHCIOJNB30BaTb  IPEUMYIIECTBA
KOMaHJHOW ¥ MHIWBHIYILHON paOoTHI;

- T[pPUHUMATh LEIM COBMECTHOM [€ATENbHOCTH,
OpraHU30BbIBATE U KOOPAMHHUPOBATh ACUCTBUS IO €€
JIOCTUKECHUIO: COCTaBJIATh IUIaH JeicTBUH,
pacupenensTh poJid C y4eTOM MHEHUH YYaCTHUKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOMN PabOTEHI;

- KOOPAUHHUPOBATH M BBINIOJHATDH pa60Ty B YCJIOBHUAX
peaibHOTO, BHPTYyaJbHOIO Y  KOMOHMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIATh  IMO3UTHBHOE  CTPaTErMyecKoe
MOBEJACHUE B PpA3IUYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIHATHBHBIM
OBiageHne YHUBEpPCAIbHBIMM  PeryJisiTHUBHbIMHM
NeCTBUSIMH:

0) npuHsATHE ce0sl M APYrUX JIOIei:

- IPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX JIIOAEH IPU
aHaJIN3e Pe3yNbTAaTOB ACATEIHLHOCTH;

- IpU3HABaTh CBOE IMPaBO M MPaBO APYruX JOJeld Ha
OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TIO3UIIH
JPYroro 4ejoBeKa;

- YMeTh IUIAaHUPOBATh W BBINOJHATH XUMHYECKUI 3KCIIEPHUMEHT
(npeBpamieHUs] OpPraHMYECKUX BEIIECTB IpU  HarpeBaHMH,
MOJyYeHHEe STHICHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuuu Ha aJbIeTW/ABl, KpaxMmal, YKCYCHYI0 KHCJIOTY;
JeHaTypalusi OCJIKOB IpH HAarpeBaHHWH, LBETHBIC pEaKLHU
0enKkoB; MPOBOMWTH PEAKIWHW HOHHOTO OOMEHa, OIpenelsTh
cpely BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEaKIMU Ha CYJIb(aT-,
KapOOHaT- M XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHS; pellaTh
SKCHEpUMEHTANBHBIE 3amadn 1o T1eMaM "Metammsl" u
"Hemeramiel") B COOTBETCTBHHM C TPaBIJIAMH  TEXHHUKH
6e3omacHocTH Mpu 0OpalleHHH C BEIIECTBAMH U J1a0OpaTOPHBIM
000pyIoBaHHEM; TPEACTABISITH PE3yJbTaThl XHUMHYECKOTO
9KCIIEpUMEHTa B (DOpME 3alMCH YPaBHEHUH COOTBETCTBYIOLINX
peakimii ¥ (QOpMyNHMpOBaTH BBIBOJBI HAa OCHOBE 3THX
pe3yJbTaToB

OK 07.
CopneiicTBOBaTh
COXPaHEHHIO
OKpY>Karollel cpenbl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
HW3MCHCHHH KJIMMaTa,
MPUHIUITBI
OepeKITHBOTO

B 06s1acTH 3K010r14€CKOr0 BOCIIMTAHUA:

- chOPMHPOBAHHOCTh IKOJOTHUECKOW  KYJIBTYPHI,
IIOHUMAaHUue BIIMAHUA COIIMAJIBHO-3KOHOMHNYCCKUX
TPOIIECCOB HAa COCTOSIHUE IPUPOJHON U COLMAIBHOU
Cpesl, OCO3HaHHE r7100aIEHOTO xapakrepa
9KOJIOTHUECKUX MPoOIeMm;

- IUIAHMPOBaHUE U OCYILUECTBJICHUE [EHUCTBUH B
OKpYyXalollell cpele Ha OCHOBE 3HAHUS Lejei
YCTOMYHBOTO Pa3BUTHUS UEJIOBEUECTBA;

- chopMHpOBaTh MPE/ICTABICHUS: O XUMHIECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIA XUMUMU B IIO3HAHUU
SIBIICHUH TPUPOIBI, B (OPMHUPOBAHUU MBIIIJICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOIUMOMN
JUIsL  pElIeHHs NPAKTUYECKUX  3aJad M JKOJIOIMYECKH
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3O0POBBIO U MPHUPOTHOMH
cpene;

- yMeTb coOJIIoAaTh MpaBHiIa 3KOJOTMYECKH LEeIecO00pa3Horo
noBefieHUss B OBITY M TPYNOBOHW [ESTENLHOCTH B LENAX




MIPOU3BO/JICTBA,
3¢ peKTuBHO
JIEICTBOBATH B
4pe3BbIUAlHBIX
CUTYyalHAX

AKTUBHOE HEMpUITHE ACUCTBU, NPUHOCAIIUX Bpexd
OKpYXKarolliei cpene;

- yMEHHE  TPOTHO3HMPOBATh  HEOJIATONMPHUSTHBIC
SKOJIOTHMYECKHE  TOCIEICTBUS  MPEANPUHUMAEMBIX
JIEWCTBHI, MPEJOTBPAILATD UX;

- pacIIMpeHHe OIbITa IEATSIHHOCTH AKOJOTHYECKON
HaIPaBJICHHOCTH;

- OBJIaJICHNE HAaBBIKAMH yUeOHO-HICCIIE0BATEIECKOM,
TPOEKTHOMN U COLIMAIBHON JIEATEIbHOCTH;

COXpaHCHHA CBOCTO 3J0POBbA U oxpyxcalomeﬁ HpPIpO,HHOﬁ
Cpeabl; YYHUTBIBATH OMNACHOCTH BO3I[CI>10TBI/IH Ha  JKUBBIC
OpraHMu3Mbl OIIPEACICHHBIX BCIICCTB, IIOHUMasA CMBICJI
ImoKasaTeiist npeaenbﬂoﬁ )IOHyCTI/IMOfI KOHIICHTpalu




2. CTPYKTYPA MU COJIEPKAHHUE OBIIIEOBPABOBATEJII)HOﬁ JUCIHUTIJINHBbI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOM padoThl

Buj yueoHoii paboThI O0beM B yacax
O0beM 00pa3oBaTe/ibHOI MPOrpaMmbl (BCero) 36
Oobs13aTesibHAs ayIMTOPHAs YueOHasi HAarpy3Ka (Bcero) 34

B TOM YHCJIC:

JICKITMOHHBIX 3aHATHI -

MIPAKTUYCCKHUX 3aHATHI 32
KOHCYJIbTaITUH 2
CamocTosiTeJbHasi padoTa o0yualonierocsi (Bcero)

IIpomexyTOUuHas aTTecTaums (3a4eT € OLIEHKOM) 2

2.2. TemaTnyeckuii MJIaH y4eOHOW TUCUUIIIMHBI « XMMHUS»

O6bem porpamMmsl
a S 5 w =)
Tema =i o = O &

=2 | EE| © 5
O ] Q
5 = g7 5
= = =

Pasznen 1. Teopernueckue OCHOBBI

OpPraHuY4ecKoil XUMHH.

Tema 1.1. 2 2

[IpeameTr oprannyeckod XuMuH. Teopus CTpoeHUs

oprannyeckux coeauHeHuii A.M. bytaeposa.

Pazjen 2. YrieBoaopoasbl.

Tewma 2.1. TlpenenbHble YIIIEBOAOPO/IbI — ATKAHBL 6 6

Tema 2.2. HenpenenbHble yrieBOAOPO/IbI: AIKEHBI, 2 2

aJIKaAUCHBbI, AaJIKUHBI.

Tema 2.3. ApomaTtudeckue yrieBo10pOoibl. 2 2

Pa3znen 3. Kucioponocoaep:kamue oprannyeckue

coeMHeHus!

Tema 3.1. Criupthl, (heHOJBI. 2 2

Tema 3.2. Anbaeruasl. KapOOHOBbIE KHCJIOTHI. 2 2

CrnoxHble 3QHUPBL

Tema 3.3. YrieBogsl. 2 2

Pasnen 4. Asorcogepxamume OpraHuyeckue

coeMHeHUs!

Tema 4.1. AwmuHBL. AMHHOKHCIOTBHL.  benkn. 2 2

KontposbHas padora Ne 1

Pasnen 4. TeopeTudeckue 0CHOBbLI XUMMHUHU

Tewma 4.1. Ctpoenne atomoB. [leproamuecknii 3aK0H 2 2

HepI/IO)II/IT-IeCKa}I CHUCTEMA XUMHNYECCKHX DJIECMEHTOB

J.N. Menneneena.

Tewma 4.2. Ctpoenne BemiectBa. MHOTooOpasue 2 2




BCIICCTB.

Tewma 4.3. XuMHUYECKUE pEAKIUH. 2 2
Pa3nen 5. Heopranuyeckasi xumus.

Tema 5.1. MeTasi. 2 2
Tema 5.2. Hemerasuibl. 2 2
Paszpen 6. Xumus u xKu3Hb

Tema 6.1. Xumus u xusHp. Kontponsnas pabota 2 2
Ne 2

KoncyabTanusa mno y4yeOHOH JUCHHILIMHE 2

«XuMHD)

IIpomeskyTOYHAS aTTECTALMS 110 AMCUUIJIMHE 2

Bcero 36 32

10



2.3. Conep:xkanue TUCHUNIMHBI « XHMHS»

HaumeHoBaHue Copep:xanue yueOHOro MaTepuajia ®opMmupyembie
pa3aenoB U TeM KOMIIeTeHIM U
1 2 3
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHUHI
Tema 1.1. IIpeamer opraHnyeckod XWMHH: €€ BOZHHKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYUYECHHU HOBBIX BEUIECTB M MATEPUANIOB. OK 01
Ipeamer Teopust ctpoenmst opranmdeckux coemuHernid A.M. bytnepoBa, €€ ocHOBHblE monokeHUs. CTpyKTypHBIE (DOPMYIIBI
OpraHu4ecKoi opraHuyeckux BemecTB. ['oMonorus, nzomepus. XuMU4yecKkas CBsI3b B OPraHMYECKUX COEAMHEHUSAX: KpaTHBIE CBS3H, G- U T-
xumun.  Teopus | cBasu. [Ipencrasnenue o KnaccupuKanuy OPraHMIECKUX BEMECTB.
CTpOeHHs
OpPraHnYecKux
coenuHenuii A.M.
ByrJeposa.
Pazpgen 2. YrueBogopoasl
Tema 2.1. AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUIN psia. MeTraH W 3TaH — MPOCTEHITNE MPEICTaBUTENIN aJKaHOB. COCTaB, OK 01
IpeneabHbie XIUMHYECKOE CTPOCHHE, M30MEpHs ajlKaHOB, (PU3NYECKHE W XUMHYECKHE CBOWCTBA (peaKkIWHd 3aMeICHUs W TOPEeHHSA), OK 02
yIJ1eBOAOpoOaAbl  — | HaXOXJCHUE B IPUPOJC, TIOJIyUYCHHE U IPUMCHCHUE JIP 10
AJIKAHBI.
Tema 2.2, AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUSCKHUM PsZl. ITUICH — MPOCTEHIINN MPEICTABUTENh ATKEHOB: COCTaB, XUMHUIECKOE OK 01
HenpeneabHble CTpoeHne, (hU3HYECKHe M XUMHUYECKHE CBONCTBa (PEakIUyl THAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIUN, OKUACICHUS U OK 02
YIJ1eBOIOPO/IbI: MOJIMMEPH3AIINN) HAXOXKACHUE B TPUPOJIE, MONYYCHHUE W NPUMEHeHne. ANkaaueHsl: OyTtanueH-1,3 u metunOyranuen-1,3,
AJTKeHBI, XUMHUYCCKOE CTPOCHUC, pCaKIUda MOJIUMEpHU3alU, MMPUMCHCHUC (,Z[J'IS[ CHUHTE3a MPUPOAHOI0O MU CHUHTCTHYCCKOIO KaydykKa H
ANTKATHEHbI, pe3uHbl). AIKWHBI: COCTaB U OCOOCHHOCTH CTPOEHHWS, TOMOJIOTHUECKHN Ppsl. AUETHIIEH — MPOCTEHINUI IMpeIcTaBUTENb
S — IKMHOB: COCTaB, XMMUYECKOE CTPOCHUE, PU3MYECKHE U XMMUYECKHE CBOWCTBA (PeaKUU THAPUPOBAHHS, TaJOr€HUPOBAHNS,

THApaTaIiY TOPEHUs), HaX0XKIEHHE B IPUPOJIE, TTOTYISHNE U PUMEHEHNE
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Tema 2.3. ApeHbl: OEH30I1 W TOIYOJ, COCTaB, XHMHYECKOE CTPOEHHE MOJIEKYN, (PH3NYEeCKHe M XHMUYECKHe CBOWCTBA (pEakIuu OK 01
ApoMaTHYecKue TaJIOTeHUPOBAHUS M HUTPOBAHMS), TIOJTyUeHHNE U IpUMeHeHne. Biustare 6eH301a Ha OpTaHnu3M YeJIOBeKa. OK 02
YIJ1€BOI0OPOABI
Pa3nen 3. Kuciioponocoaep:xaiine opraHu4ecKkue coeInHeHns
Tema 3.1. [IpenenpHBIE OAHOATOMHBIE CHUPTHL: METAHON W DTAHOJN, XUMHYECKOE CTpOoeHHe, (HM3MYecKHe M XUMHYECKHE CBOWCTBA OK 01
CnupTrsl. (peakumy c aKTHBHBIMH METaJUIaMH, FaJIOTEHOBOAOPOAAMH, TOpeHue), MpuMeHeHne. Bogopoanas cBs3b. Gusnonorunyeckoe
D eHOTbI. JeiCTBUE METAaHOJIa W 3TaHOJIa Ha OPraHr3M 4elloBeKa. MHOT0aTOMHBIE COUPTHI: STHJICHIVIMKONIb U TNIMLEPHH, XUMUYECKOE
cTpoeHne, (hU3MUecKne W XMMHYECKHE CBOWMCTBA (B3aMMOJAEHCTBHE CO IIEIOYHBIMHA METaJUIaMH, KadeCTBEHHAs! PEakIus Ha
MHOT0ATOMHBIE CITUPTHI). PU3HOIIOTHUECKOE ASHCTBHE Ha OPTaHU3M YeJIOBEKaA.
Tema 2.2. Anpneruapl: GopMaibIeTua M aneTalbAerHll, XUMHUECKOe CTPOCHUE, (HU3MYECKHe M XUMHYECKHE CBOMCTBa (peakiuu OK 01
AJIbJAeruabl. OKHUCIICHUSI W BOCCTAHOBIICHHS, Ka4yeCTBEHHBIE DPEaKINH), IOJy4YeHHe W TpuMeHeHne. (OTHOOCHOBHBIE TIpEJENbHEIC OK 04
KapGoHoBbie KapOOHOBBIC KHCIIOTBI: YKCYCHAs KHCJIOTa, XHMHUECKOE CTPOCHHE, (PH3ndecKrne W XMMHYECKHEe CBOMCTBA (00ImIMe CBOMCTBA
KHCIOTEL KHCJIOT, peakuus 3TepuuKainnm), noiydeHue u npumeneHune. CioxxHbeie 3QHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KHCIIOT.
Cioxkuble 3puppt. | 2RHPBL
JlaGopaTopHble 3aHATHSA
Pacuérnpie 3amaum: ompemeneHHE MOJEKYISPHON (OPMYIBI OPraHMYECKOTO BEIIECTBa 1O MACCOBBIM JOJISIM aTOMOB
XMMUYECKHX DJIEMEHTOB U 10 Macce (00beMy) MPOAYKTOB CrOpaHusi; pacyEThl IO YPAaBHEHHIO XUMHUYECKOHN peakiuu
Tema 2.3. VYrneBoapl: cocTaB, KiaccH(UKAIUs YrIIeBOJOB (MOHO-, M- W MOJHcaxapuubl). [JF0KO3a — MPOCTEHIINI MOHOCaXapH:
YrieBoasl. OCOOCHHOCTH CTPOCHHS MOJEKYJbl. buonormueckas poilb B KH3HEACATEIBHOCTH OpraHm3Ma deioBeka. doTocuHTes.
®pykTo3a Kak M30Mep rmoko3bl. Caxaposa — MpeACTaBUTENb AUCAXapUIOB, THIPOIH3 CaXapo3bl, HAX0XKIEHHE B MPUPOJIC H
npuMeHeHne. Kpaxman u 1esuiroa03a Kak IpUpoJIHbIE MOJMMEPBI: CTPOSHHE Kpaxmala U IIeIUTIOI03bL.
Paznen 4. A3oTcoaep:kaiiye opraHu4ecKue coexnHeHust
Tema 4.1. AMMHBI: METHJIAMUH — MPOCTEHINNI MpPEACTaBUTEIb aMHHOB: COCTaB, XUMHUYECKOE CTPOCHHUE, (PU3NUECKHE U XMMUYECKUE OK 01
AMUHBI. CBOMCTBa (peakiyu ¢ KUCIOTaMH M TOPEHHS), HaXOXJEHHE B MPHUpOJie. AMHHOKUCIOTH Kak amM(oTepHble opraHuveckue | OK (2
AMHMHOKHCJIOTBI. coenuHeHns. Dusnveckne W XUMHUYECKHE CBOWCTBA aMHHOKHUCIOT (HAa MpHMepe TJWIWHA). buomormdeckoe 3HaveHUe
Beaku. amuHokucnoT. CuHTe3 mentuaoB. bemkn kak mpupoanele monmMepsl. llepBudHasi, BTOpUYHas M TpPETHYHAS CTPYKTypa
OenkoB. XMMHUYECKHE CBONCTBA OENKOB: THJIPOJIN3, ICHATYPAIHs, KAYeCTBEHHBIC PeaKIMK Ha OSJIKH.
Kontpoannas Teoperudeckue OCHOBBI OPraHUYECKON XHUMHUH.
padora 1.

Pasnen 4. Teoperuyeckne 0OCHOBbBI XMMHHU

12




Tema 4.1. Xumudeckuii 3memMedT. ATom. CocTaB aroma, M30TOIBI. ODIIEKTPOHHAS 000JI0YKa. DHEPreTHYECKHEe YPOBHH, MOIYPOBHU. OK 01
Crpoenue ATOMHEBIE opOuTanm, S-, pP-, d-, f-amemenTrr. OcobeHHOCTH pacIpefeaeHns dIIEKTPOHOB MO OpOHTAISIM B aTOMaX MAallbIX U OK 02
aTOMOB. OONBLINX MEPUOAOB. DIEKTpOHHAast KOH(UTYpanus aToMoB. [lepuoanueckuii 3akoH u Ileproanyeckas cucTeMa XUMHIECKUX
MepuoguuecKuii anemenToB JI. 1. MenneneeBa. CBA3b NepuoAMUYECKOro 3akoHa M Ileproanuyeckod cUCTEMBI XMMHUYECKHX 3JIEMEHTOB C
32KOH M COBPEMEHHOH TeOpUel CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMUYECKHUX 3JEMEHTOB M 00pa3yeMbIX UMH
TMepuonnueckas MPOCTBIX M CJHOXHBIX BEUIECTB IO IpylHaM U IepuojiaM. 3Ha4YeHUE MEPUOJUYECKOr0 3aKOHa U CHUCTEMbl XUMHUYECKHUX
anemeHToB /.M. Menneneesa B pa3BUTUU HAYKHU.
cucremMa
XMMHYECKHX
jemenToB JI.H.
MemnpeneeBa.
Tema 4.2. Crpoenue BemiecTBa. XUMUYeCKas CBs3b. Buabl (KOBajJeHTHas HEMOJSPHAs W IOJIAPHAs, WOHHAs, MeETalIMuecKas) | OK 01
Crpoenue MEXaHHM3Mbl O0pa30BaHUS XMMHYECKOW CBs3M (OOMEHHBIH W JIOHOPHO-AaKIICNTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTS. OK 02
BelIeCTBA. OnexTpooTpuuarenbHOcTh. CreneHb okucieHus. KatnoHsl M aHuMOHBI. BemiecTBa MOJNEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
MHuorooGpasue CTpOEHH:A. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAUIMYECKUX PEIIETOK U CBolicTBa BemiecTB. IloHsATHe o
BelIeCTB. JHCIepcHBIX cucTtemMax. McrtuHHble pacTBOpbl. KomnuecTBeHHBIE XapaKTEPUCTUKU PACTBOPOB (MaccoBasi A0S BEILECTBA B
pactBope). Knaccudukanust Heopranudeckux coenuHenuil. HoMeHknaTypa HeopraHn4eckrux BEIIeCTB.
Tema 4.3. Xumudeckas peaknus. Kiaccudukamuss XUMHYECKHX peaklMidi B HEOPraHMYeCKOH M OpPraHWYecKOW XHWMHUH. 3aKOH OK 01
XuMuueckune COXpAHEHUSI MacChl BEIIECTB; 3aKOH COXPAaHEHMS M NPEBPALICHUS SHEPTUH [IPU XUMHUYECKHX peaknusax. CKOpocTh peakiuy, OK 02
peakuuu €e 3aBHCHMOCTb OT Pa3NUuHBIX (axkropoB. OOpaTHMble peakuud. XHMHUYECKoe paBHOBecue. DaKTOPbI, BIUSIOIINE Ha
cocrosiHne xuMuueckoro paBHoBecus. Ilpunrmun Jle Illarense. DOnexrtponutnueckas auccouuanusi. CuibHble U ciaOble
anekTponuThl. Cpena BOAHBIX PAcTBOPOB BEILECTB: KUCIAs, HEUTpanbHas, mienouyHas. Bopopoaseli mokazatens (pH)
pactBopa. Peakunum MOHHOro OoOMEHa B OpPraHMYECKOM M HEOpraHudeckol XuMuHU. OKHCIMTENIbHO-BOCCTAHOBHUTEIBHBIC
peakuuu. [TonsiTre 00 35eKTpoIM3e paciiiaBoB M pacTBOpoB cojeil. [IpuMenenue snexTponnsa.
Paspnen 5. Heopranuueckasi xumms.
Tema 5.1. Mertamnel. Ilonoxenune MetauioB B llepumoandeckoil cucreme XHMHUYECKHMX 3JeMEHTOB. (OCOOEHHOCTH CTPOCHUS OK 01
MeTaibl. AJIEKTPOHHBIX 000JIOYeK aToMOB MeTauoB. OOmue (u3ndeckue cBoiicTBa MeTaioB. [IpuMeHeHHe METalioB B OBITY, OK 02
npupoae U TexHuke. CIiaBbl METAUIOB. DJEKTPOXMMHUYECKUH psii HampspkeHUHd metamioB. OOmue crnocoObl HOTy4eHHs OK 04

MetauioB. Kopposust metamioB. CriocoObl 3amuTsl 0T Koppo3un. OOmias xapakTeprucTHKa METAIUIOB TIaBHbIX noarpym (1A-
rpynna, [IA-rpynma) [lepuoamyaeckoil cucTeMbl XUMHUYECKHUX 3JIeMEHTOB. AmoMmuHHN. AMGOTEpHBIE CBOWCTBA OKCHAA H
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CHApPOKCcHIa amfoMuHusa. OOIas xapakTepHCTHKa MeTalioB mo0ouHblX mnoarpymm (b-rpymm) Ilepuomudeckoil CHCTEMBI
XUMHYICCKUX JIEMEHTOB: ME/Ib, IIMHK, XPOM, JKelie30. BaKHEHITHE COSTUHEHHUS METAIOB (OKCHIIBI, THAPOKCHIIBI, COJIH).

Tema 5.2.
HemeTtaibl.

Hemerainel. [Tonoxenne HemetamwioB B [lepuonuueckoii cucreMe xuMmndeckux anemenToB J.M. MeHeneeBa u ocoOeHHOCTH
CTpocHHS aTOMOB. DU3NYECKHE CBONCTBA HEMETAJIOB. AJUIOTPOINHS HEMETAILIOB (Ha TIPUMEpPE KUCIIopoia, cephl, hocdopa u
yriepona). XMMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIOB (TajJoreHoB, cephl, a3ora, (ochopa, yriepoaa U KpeMHHS).
Oxcunpl HeMeTayIoB. Kucnopoaconepkamue KHCIOTHL. BogopoIHbie coeqnHEHNS HEMETAIIIOB.

Pa3nena 6. Xumus M :KU3HL

Tema 6.1. Xumus
M JKH3Hb.

Poxp xuMun B 00ecTieYeHUH SKOJIOTHISCKOM, YHEPTETHISCKON 1 MHUIIEeBOW 0€30MaCHOCTH, Pa3BUTHH MEIUITMHEL. [ToHATHE O
HayYHBIX METOJIaX TIO3HAHUS BEHIECTB M XHMHYECKHMX peakuuid. IlpemcraBinenns o0 oOmUX HAYYHBIX MPUHITAIIAX
MIPOMBINIICHHOTO TOJIYYCHUSI BAKHEUIIMX BEIICCTB (HAa NMpUMEpax MPOM3BOJCTBA aMMHAaKa, CEPHOW KHCIOTBI, METAHOJIA).
UenoBek B MUpPE BEIIECTB, MATEPUATIOB U XUMHUYECKUX PEAKIM: XUMHUA U 3J0pPOBhE UEJIOBEKA; MpaBUjia HCIOIb30BaHUS
JIEKapCTBEHHBIX NpeaparoB; MpaBriia 0€30MacHOr0 UCIOIB30BAHUS MIPETapaToB OBITOBOW XMMHH B MTOBCEJTHEBHOU JKH3HU.
BriTOBast XMMHIYECKasi TPAMOTHOCTb.

OK 01
OK 02
OK 04

Kounrpoabnas
pa6oTa 2

TeopeTnuecke OCHOBBI XUMHUH.

ITpoMexkyTOUYHAsT ATTECTALHS IO TUCHUILIMHE (3a4€T ¢ OI[EHKO#)
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3. YCJIOBUSA PEA/IMBAIIMN  ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JANCHUITTINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYCCKOMY o0ecneYeHU10

KaOuner «Xumun», OCHaIICHHbBII 000pyI0BaHHEM: MeOEIIb, 10CKA, MEJI, HarJIsIHbIE TOCOOHs
(KOMITIEKTHI Y4€OHBIX TaOJWI], TIAKATOB), TEXHUYCCKUMHU CPEACTBAMH OOYYCHHS: KOMITBIOTEp C
YCTPOMCTBAMM  BOCIIPOM3BENCHMS  3BYKa, IPUHTEP, MYJIBTHUMEIHUA-TIIPOEKTOP € DKPaHOM,
BUPTYyaJIbHbIE JTA0OOPATOPHH.

3.2. UndopmannonHoe odecriedeHre peaaTu3amum mNporpamMmmbl

Jlnist peainzanuy porpaMmbl OnOIMoTeYHbIH HOHT 00pa3oBaTeIbLHON OpraHU3aMy JOJDKEH
UMETb TIeYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTelbHbIE ¥ HH(POPMALMOHHBIE PECYpPCHI,
PEKOMEHJIOBaHHBIE ISl UCIIOJB30BaHUS B OOpa3oBaTENbHOM IIpOLECCE, HE CTApIIe ISATH JIET C
MOMEHTA U3JIaHuUS.

PexomeHyeMble neyaTHble M3AaHUS [0 peaau3aluu o01eo0pa3oBaTeIbHON U CIUITIMHbI
«XUAMUD»

OcnosHule neyammwle U30anus

1. T'abpuensn, O. C. Xumus: 10-ii xnacc: 6a30Bbiit ypoBeHb: yueonuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CnankoB. — 5-e u3n., crep. — Mocksa: [Ipocsemenue, 2023. — 128 c. —
ISBN 978-5-09-107222-8.

2. 'abpuensn, O. C. Xumus: 11-if knacc: 6a30Bbiit ypoBeHb: yueOnuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CnaakoB. — 5-€ u3n., crep. — Mocksa: IIpocsemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7.

LononnumenvHuie ucmourHuku

1. Xwumusa. 10 xnacc. YrioyOnéuuelii ypoBeHb: yueOHux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepennn, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: [Ipocemenue, 2022. —
446, [2] c.: un.

2. Xwwmms. 11 kmace. YrimyOnénneiii ypoBenb: yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlynus; nox pen. B.B. Jlynuna. — M.: Ilpocsenienue, 2022. — 478, [2] c.: ui.

3. Xwumwus. YrayoneHuslii ypoBenb. 10—11 kmaccer: pabouast mporpamma k juanun Y MK
B.B. Jlynuna: yueOHO-METOIN4eCcKoe nocodue / B.B. Epemun,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meroguueckoe mnocobume Kk yueOHuky B. B. Epemmna, H. E. Ky3bmenko,
B.1. Tepenuna, A. A. lpo3noBa u ap. «Xumus. YrinyoneHHsli ypoenb». 10 kiace / B. B. Epemun,
AA. Hpo310B, 1.B. Epemuna, B. n. MaxoHuHa,
0. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipocda, 2018. — 339 c.: ui.

5.  Meroanueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, A. A. Jlpo3nosa
u 1p. «XuMmus. YriayOneHHsiil ypoenby». 11 kiacc / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna,
H.B. Bonxkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c.: u.

6. Tycema, E. B. Xumus s CIIO: yuebHo-MeTomuueckoe mocodue / E. B. I'yceBa, M. P.
3uranmmna, 1. Y. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr:  snextponHsid  //  Jlamb:  anmekTpoHHO-OMOnmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.

7. Yepnukosa, H. 0. Xumus B 1ocTynHoM H3J10keHUH: yueOHoe nmocodue ans cno / H. HO.
UYepuukoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Texkct: »snexTpoHHbIH // JlaHb: 21MeKTpoHHO-OmMOMMoTeuHass cucrema. — URL:
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https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum pgocryna: mis
aBTOPU3. IIOJI30BATEIICH.

8. Illenuipina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBaunpiaa, A. M. AnapaeB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Tekcrt: anekTpoHHbli // JlaHb:
3JIEKTpOHHO-OMOmoTeyHass  cucrema. —  URL:  https://e.lanbook.com/book/118505  (mara
obpamienusi: 14.10.2022). — Pexum goctyna: [uist aBTOPHU3. MOJIb30BaTENCH.

9. baunos, JI. H. Xumus: yueonuxk mis CIIO / JI. H. baunos, W. JI. Ilepduiosa, T. B.
CokonoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkcr: onekTpoHHbIM // JlaHb: »neKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum pocTtyma: s
aBTOPU3. MOJIb30BATENCH.

10. Tabpuensn, O. C., JlsicoBa, I'. I'. Xumus: kHura nns mpernopaBareis: ydeO.-MeTo.
nmocobue. — M. Akamemus, 2012. - 332 c.

11. Yepnukosa H. IO., Memepsikoa E. B. Pemaem 3amaun no XMMHHM CaMOCTOSITEIbHO:
yueoHnoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-Iletepoypr: Jlanp, 2022. — 328
c.

12. PesnunkoB B. A. COOpHHMK ympaXKHEHHWH W 3aJad MO OPraHWYECKOH XMMHH: Yy4eOHOe
noco6ue / B.A. PesankoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kanycrura A. A., Xansuenko M. I'., JIubauos B. B. OOuias 1 Heoprauuyeckas XMMUSL.
[Tpaktukym / A. A. Kanycruna, . I'. Xanpuenko, B.B. JIubanos — Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

14. Tabpuensa O.C. Xumus: yued. st cryd. npod. yued. 3aBeaenumii / O.C. I'abpuensH,
N.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensn O.C. Xumus i npodeccuid U CHenHaIbHOCTEH TEXHUYECKOTo Mpoduis:
y4eOHUK A CTYA. yupexaeHuit cpea. npod. oopazosanus / O.C. I'abpuensan, U.I'. OctpoymoB. —
4-e u3n., crep. — M. : U3narensckuil neHTp «Axaaemus», 2017. — 272 c.

Hnumepnem-pecypcol

1. hvsh.ru — Xypran «Xumus B mIKOJIE».

2. https://postnauka.ru/themes/chemistry — neknuu no xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hay4Ho-mOny IsIpHBIA  TPOSKT «DJEMEHTHI OOJbIIOW HaykKu» ((pHU3HMKa, XUMHS,

MaTeMaThKa, acTPOHOMHS, HAyKH O JKHU3HM, Hayku o 3emsie). HoBocTM Hayku, KHMIM, HAy4HO-
HOITYJISIPHBIE CTAThH, JIEKLIUH, SHIIUKIIONEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

S. Caiit Hay4yHO-nIOImyJIsIpHOTO *KypHana «llorennman». Xypnan uznaéres ¢ 2005 r., ¢
2011 r. — paznen «XuMus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CaiiT Hay4HO-TIOIYJIIPHOTO JKypHaJla « XUMHsI U )KU3HbY. JKypHan u3mgaércst ¢ 1965 r.
8. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
9. OTtkpsITas aneKTpoHHass OubnnoTexka xumuuyeckoro nopraina «Chemnet», coaepkut

yueOHble U HMH(pOpMAIMOHHbIE MaTepHalibl A LIKOJBHUKOB M yuuTesnedl. B Hell MOXHO HalTH
y4eOHUKHU MO 00IIel U HEeOpraHMUECKON XMMHUH, OPraHMYECKON XUMUHU, MyJIbTUMEIuaMaTepuasl, a
TAaK)KE 3a7a4d XUMHUYECKMX OJIMMIIMAJ C PELICHUSAMH, 3aJa4d BCTYIUTENIBHBIX DK3aMEHOB I

aOUTYpUEHTOB.
10. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
11. Undpopmanmonusle Marepuasibl 00 onuMmnuagax: MOCKOBCKOH — TOPOACKOM,

Bceepoccuiickoit, Menneneesckoii, MexnyHaponHoi. IlpuBeneHsl 3agauv  TEOPETUYECKUX H
JKCIIEPUMEHTAIILHBIX TYPOB, OPOOHBIE pelIeHus], CIIUCKU U (poTorpaduu nmodeauTeneu.

12.  http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

13. Cucrema JOHMCTAaHIMOHHOTO OOy4YeHHs, HallpaBJIeHHas B TIEpBYI0 oOuepelb Ha
NOJArOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT IIKOJIBHBIX 10 MexayHaponHoi. CallT conepkut
OTPOMHOE KOJHMYECTBO 3aJ]iay, CTPYIIIMPOBAHHBIX KaK MO TeMaM, Tak M mo onumnuaaam. Ilo Bcem
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

OCHOBHBIM pa3jieflaM XUMHH IpPUBEIEH TEOPETUUECKHI MaTepuan U pa3oOpaHbl pPelieHus TUIIOBBIX
3az1ad.

14. http://gotourl.ru/4789 (http://www.nanometer.ru/)

15. [Topran mo HanoTexHonorusiM. OCHOBHAS II€JIb — PAa3BUTHE 00pa30BaHUs B 00JIacTH
HAHOTEXHOJIOTUH U MMOATOTOBKA K MHTEPHET-0JIMMITUAJIC 110 HAHOTEXHOJIOTHSIM.

16. http://gotourl.ru/4790 (http://webelements.com/)

17. Hanéxnas cnpaBounas uHbopMaius 0 XUMUYECKUX 3JIEMEHTaX U MX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

18. http://gotourl.ru/4792 (http://periodictable.ru/)

19. PyccKOs3bI4HBIN CalT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.
20.  http://gotourl.ru/7180 (https://www.lektorium.tv)
21. Hexommepueckuii caiiT oOHJaiH-00pa30BaHUs, COJIEPKUT MHOTO HHTEPECHBIX

00pa3oBaTeNbHBIX KYpCOB M BHICOJCKIMA JUIS IIKOJBHUKOB, CTYJIEHTOB W yuutenei. Ectb
HECKOJIBKO KYPCOB 10 XUMUH.

22. http://gotourl.ru/4800 (https://www.cas.org/)

23. Caiit Chemical Abstract Service — caMmblii aBTOPUTETHBIA B MHPE XHUMHUU
WH()OPMAITMOHHBIA HHTEPHET-PECYPC (CAUT IIIATHBIN ).

24. http://www.organic-chemistry.org/

25. [TopTan mo opraHuYecKOil XMMUU Ha aHTJIUUCKOM SI3BIKE.
26. http://www.xumuk.ru
27 CaﬁT O XHUMHH. KIACCHYCCKHC y‘-Ie6HI/IKI/I, CIIPAaBOYHUKH, OSHIHUKIIOIICAWH, ITOHCK

OpPraHWYECKHUX U HEOPraHUYECKUX PEAKLUM, COCTABICHUE YPABHEHUN PEAKIINM.
28.  http://orgchemlab.com/
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http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM

T CHATIIAHBI

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB 06yquH;1 OCYHIECTBIIACTCA IMPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOpPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00y4aromuMuUCsT WHIMBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMNA. Pe3ynbprarel 00yueHHS

OMpCACIIAOT, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, MIOHUMATb U ACMOHCTPHUPOBATH IIO 3aBCPLICHHUU

HU3YYCHUSA JUCHUIIIINHBI.

OK/JIP | Monyas/Pa3nen/Tema Pe3yabTaT 00yueHus Tuner oueﬂmmub X
MeponpusTHI
OcHoBHOe conep:kaHue
Pazgen 1. OcHoBBI Popmy.uposats
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMHH
OK 01 Crpoenue atomoB|CoctaBisate xumuueckue|l. Tecr «CrtpoeHue aTomoB
XUMHUYECKHX 3JIEMEHTOB|()OPMYIIBI COCTUHEHUH B|XHUMHUYECKUX 3JICMEHTOB u
U MPUPOJIa XUMHUUYECKOW |COOTBETCTBUHU CO |IpHUpOIa XUMHUUYECKON CBSI3M».
CBSI3U CTEINEHBIO OKuCJeHHs|2. 3agaud Ha  COCTaBJICHHUE
XUMUYECKUX  DJIEMEHTOB,|XUMHUYECKHX hopmyn
WCXOJIS U3 BaJIGHTHOCTH U|IBYXaTOMHBIX COCTMHCHUI
AJIEKTPOOTPHUIIATEIFHOCTH |(OKCHUIIOB, CYJb(PHIOB, THAPHIOB
U T.IL).
3. 3amaHus Ha HCMOJb30BAHUE
XUMHYECKON CHMBOJIMKH u
Ha3BaHUU COeIUHEHUN o
HOMEHKJIATypE MEXIyHapOIHOTO
COr03a TEOPETUYECKOU u
MPUKIATHON XUMHUHA u
TPUBHAIBHBIX  Ha3BaHUU Ui
COCTaBJICHUS XUMHYECKHUX
bopmyn JIBYyXaTOMHBIX
COETMHEHU N (okcu0B,
Cynb(UI0B, THAPUAOB U T.OI.) U
JIPYTHX HEOPTraHUYECKUX
COEJIMHEHUH OT/ICJIbHBIX KJIACCOB
OK 01 Ilepunonnuecknii 3ak0H 1| XapaKkTepu30BaTh 1. Tecr «Meramueckue /
OK 02 Tabnuma JI.A.|xuMH4ecKkre 3JIEMEHTHI B|HEMETAIIINUYECKHUE CBOICTBA,
JC 10  |MenneneeBa COOTBETCTBUU C UX |3J€KTPOOTPULIATENHOCTD u
MOJIOKEHHUEM B|CpPOJCTBO K 3IEKTPOHY
MEePUOMYECKON  CHCTEME | XUMUUYECKHIX 3JIEMEHTOB B
XUMUYECKUX  DJIEMEHTOB|COOTBETCTBUE C UX AJIEKTPOHHBIM
.. MenneneeBa CTPOEHHEM U TIOJIO)KEHHEM B
[IEPUOIUYECKON cucTeme
XUMU4YeCKuXx  ajementoB  J[.U.
MenneneeBay.
2. [IlpakTrueckue 3amaHus Ha
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OK/JIP

Moayas/Pa3znen/Tema

PesyabraTr 00yyenus

THIBI OLEHOYHBIX
MeponpuATHI

YCTAHOBJICHUE  CBSI3U  MEXIY
CTPOCHHEM aTOMOB XHUMHUYECKUX
AJIEMEHTOB U NEPUOJAUYECKUM
H3MECHECHUEM CBOICTB
XAMHYECKHX DJIIEMEHTOB U HX
COCAUHEHUNM B COOTBETICTBUU C
MMOJIOKEHHUEM [Tepuonuueckoit
CHCTEME.

3. IIpakTuKO-OpHEHTHPOBAHHBIE
TEOPETHUUYECKUE 3aJlaHus Ha
XapaKkTepU3aluio XHUMHAYECKUX
’JeMeHTOB: «Mertanueckue /
HEMETaJNINYSCKHE CBOICTBA,
AIEKTPOOTPHUIIATEIHHOCTD H
CpPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 9JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOCHHEM U TIOJIO)KEHHEM B
IIEPUOIUYECKON cucreme
XUMHYECKHUX 9JIEMEHTOB
J.1. MenneneeBa

Pa3zgea 2. Xumunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

Kountpoabsnas padora
«CTpoeHue BenecTsa u
XHMHYECKHEe PeaKIun»

OK 01
OK 04

Turel
peaKkuuit

XUMHNYCCKHX

CocraBisrhb peaKiuu
COCIMHEHUS, Pa3I0KEeHNU,
oOmeHa, 3aMeILCHUS,
OKHCITUTENHHO-
BOCCTAHOBUTEILHEIC
peakiuu

1. 3agaun Ha
YpPaBHEHUU PEaKIUM:
COETMHEHMUS,
pasnokeHusi, 0OMeHa;
— OKHUCIIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEaKIui ¢
HCIIOJIb30BaHNEM MeTo/Ia
AJIEKTPOHHOTO OanaHca.

2. 3amaum Ha pacyeT MaccChl
BEIIIECTBA WK 00BEMA

ra3oB MO W3BECTHOMY KOIUYECTBY
BEUIeCTBa, Macce WIH O00bEMY
OIHOTO U3 YYacTBYIOIIUX B
pEeaKI U BELIECTB; pacu€Thl
Maccel  (0OBEMa,  KOJIMYECTBa
BEIIECTBAa) MPOAYKTOB PpEaKIIUH,
€CIM OJHO W3 BEIIECTB MMEET
MIPUMECH

COCTaBJICHUC

3aMEIICHUS,

DNEKTPOTUTHYECKAS
IYCCOIMAIUI U MOHHBIN
o0MeH

CocTaBiiTh
XAMHUYECKHAX
HOHHOTI'O
y4acTueM

ypaBHEHHSI
peakiuu
oOMeHa c

1. 3agaHusg Ha  cocTaBJICHHUE
MOJIEKYJISIPHBIX u HOHHBIX
peakuuii ¢ y4yacTHEM KHCIOT,
OCHOBaHMHI u coJIei,

19



OK/JIP

Moayas/Pa3znen/Tema

PesyabraTr 00yyenus

THIBI OLEHOYHBIX
MeponpuATHI

HCOPraHNM4CCKUX BCIICCTB

YCTaHOBIICHHE WU3MCHCHHS
KHCIIOTHOCTH CPEJIbI
2. JlaGoparopHast pabora «Turbl

XUMHUYECKUX PEAKLIUIN»

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOpPraHu4ecKux
BellleCTB

KonTposbnas padora
«CBOMCTBA HEOPraHUYECKHUX
BeleCTB)

OK 01

Knaccudukanus,

HOMCHKIJIATypa u

CTpOCHHE
HEOPraHMYECKUX
BEILICCTB

Knaccudunuposatsb
HEOPraHU4ecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tecr
Ha3BaHUE
BEIIECTB

«Homenknatypa wu
HEOPraHUYECKUX
UCXO.IA u3 ux
XUMHUYECKON  GopMylbl  WUIHU
COCTaBJICHUE XUMHUYECKON
dbopMyIbl HCXON U3 Ha3BaHUS
BEIIECTBA 10  MEXJYHapOJIHOU
15805 TPUBHAIBHOU
HOMEHKJIAType».
2. 3ajgayn Ha pacyeT MacCOBOM
Jonu  (Macchl)  XMMHYECKOIO
aJIeMEHTa (coenmuHeHMS) B
MOJIEKYJIe (CMecH).
3. [Ilpaktuyeckue 3agaHus IO
KJIacCCU(UKAIIMU, HOMEHKIIAType U
XUMHYECKUM dbopmynam
HEOPraHUYECKUX BEIIIECTB
pa3IMYHBIX KJIACCOB.
4. Tlpaktuueckue
onpeneneHue XUMUYECKON
aKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BHJIAa XUMHUYECKOMN
CBSI3W WM THUMNA KPHUCTALTUYECKOMN
peleTKu

3aJaHusg  Ha

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEICCTB

YcraHaBauBaTh
3aBUCUMOCTh ¢buzuKo-
XUMUYECKHUX CBOICTB
HEOPTraHUYECKUX BEIECTB
OT CTPOECHHMS aTOMOB U
MOJICKYJI, a TaKKe THUIla
KPUCTAJTNYECKOM
pereTku

1. Tect «OcobeHHOCTH
XHMUYECKHX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMH, aM(pOTEpHBIX
TUAPOKCHJIOB U COJIEI.

2. 3amaHMs Ha  COCTaBJICHUE
YPaBHEHUN XMUMHUYECKUX PEAKIUl
C Yy4acTHUEM MPOCTBIX M CIIOXKHBIX

HEOPraHUYECKUX BELIECTB:
OKCHJOB METAJIJIOB, HEMETAJIIIOB U
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUH " aM(pOTepHBIX
TMJIPOKCUJIOB,  HEOPraHMYECKHX
COJIEH, XapaKTepHU3yKOUMX HX
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OK/JIP

Moayas/Pa3znen/Tema

PesyabraTr 00yyenus

THIBI OLEHOYHBIX
MeponpuATHI

CBOMCTBA U CIIOCOOBI MTOJTyUEHHUSL.
3. IlpakTuko-opueHTHpPOBaHHbIE
TEOpeTUYEeCKHEe  3aJaHusd  Ha
CBOMCTBA u [OJIy4YEeHUE
HEOPraHMYEeCKUX BEIIECTB

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHUYECKUX
BEIECTB

Uccnenosarts
KaueCTBEHHBIC  pEaKlUU
HEOPTraHUYECKHUX BEIECTB

1. IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/1aHust no COCTaBJICHUIO
XUMHUYECKUX PEaKIHH ¢ ydyacTHEM
HEOPTaHUYECKUX BEIICCTB,
UCIIOJIb3YEMBIX ux
UICHTH(DUKAIIH.

2.JIaGoparopHas

«nenTudukanus
HEOPraHMYECKUX BEIIECTB)»

JIIA

pabora:

Pasnen 4. Ctpoenue u
CBOliCTBa
OpPraHuYecKux
BelleCTB

HccaenoBarh cTpoeHue U
CBONCTBA OPraHU4eCcKHX
BellecTB

KonTtposbnas paGora
«CTpoeHue n cBOMCTBA
OPraHUYeCKUX BElIeCTBY

OK 01
JIP 10

Knaccudukanus,
CTpOCHUE "
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuposarts
OpraHUYEeCKUE BEIIECTBA B
COOTBETCTBUU c ux
CTpPOCHUEM

1. 3aganus COCTaBJIEHUE
Ha3BaHUU OpPraHUYECKUX
COEJIMHEHUH 110 TPUBUAIILHOM WIIU
MEKTyHapOAHOMN
CHUCTEMaTUYECKON HOMEHKIIaType.
2. 3amanusg Ha  COCTaBJICHHEC
ITOJTHBIX n COKpAILlEHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIICCTB
OTJICIIBHBIX KJIACCOB.

3. 3agaum Ha  oOmpeaereHue
IIpOCTEeNIIEeH (bopMyIIbI
OpraHUYEeCKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTana (B %)

Ha

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COeTUHEHUN

YcraHaBiauBaTh
3aBUCUMOCTh ¢buzuKo-
XUMUYECKHUX CBOICTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKY I

1. 3aganuss Ha cocCTaBJI€HHUE
YPaBHEHUN XHUMHUYECKUX PEAKIUU
c y4acTHEM OpraHUYECKUX
BEIIECTB HA OCHOBAaHUU  HUX
COCTaBa U CTPOEHHUS.

2. 3amaHuss Ha  COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKLUU,
WUTFOCTPUPYIONIUX ~ XUMHYECKHE
CBOMCTBA C YYETOM MEXaHHU3MOB
MPOTEKAHUs JIAHHBIX PEaKIuid |
T€HETUYECKOMN CBSI3U
OpTraHWYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.
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THIBI OLEHOYHBIX

OK/JIP | Moayas/Pa3znen/Tema | Pe3dyabrat 00y4enusi N
MeponpusTHI
3. PacuetHbie 3aga4u o
YpaBHEHUSAM PEAKIUN C y4acTHUEM
OpPraHMYECKHX BEIIECTB.
4, Jlaboparopuas paborta
«IIpeBpamenus OpraHNUYeCKHUX
BEIIIECTB IIPH HarpeBaHUN»
OK 01 Wnentudukamms HccnenoBats 1.IIpaKkTuKO-OpUEHTUPOBAHHbIE
OK 02 OpPraHMYEeCKUX BEIIECTB,|KAYECTBEHHBIE  PEaKIUH|3aJaHus (0] COCTaBJICHUIO
OK 04 |ux 3HAYCHHE U|OpraHuYeCKUX XUMUYECKUX PEAKLUUN C y4aCTHEM
MIPUMEHEHNE B OBITOBOM|COCAMHEHUN  OTNEIBHBIX |OPraHMYECKUX BEIIECTB, B T.U.
u MIPOU3BOJICTBEHHOM | KJIACCOB HCIIOJIb3YEMBIX JUIST X
JIeSITEIILHOCTH YeJIOBEKa uaeHTuuKauu B OBITY W
MIPOMBIIIIICHHOCTH.
2.JIaboparopHas pabora:
«MneaTndukanus OpraHHYSCKUX
COCIMHEHHUHN OTACIBbHEIX KIACCOBY
Paspea S. XapakTepu3oBaTh
Kunernueckue n BJINSIHME PA3JTHYHBIX
TePMOAMHAMHYECKHUE (¢akTopoB Ha
3aKOHOMEPHOCTH paBHOBecCHE U CKOPOCTH
NPOTeKAHUS XHUMHYECKHX pPeaKkuuid
XHMHYECKHX peaKkuuid
OK 01 CkopocTh XMUMHUYECKUX | XapaKTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuii. XUMHYECKOE|BIMUSIHUE  KOHIIEHTPALWH |TEOPETUUECKUE 3aJaHus Ha
paBHOBECHE pearupyromux BEIICCTB M |aHAINU3 (aKTOPOB, BIUSIOIMIUX HA
TEeMIIepaTyphbl Ha CKOPOCTh|U3MEHEHHUE CKOPOCTH XUMUUYECKON
XUMHUYECKUX PEAKIUN peaKkiuu. [IpakTuxo-
XapakTepus3oBaTh OpPUEHTHPOBAHHBIE 3a/IaHHUs  Ha
BIIMSTHHIC W3MEHEHUS |IpUMEHeHne  npuHnuna  Jle-
KOHIIGHTpalluu  BemecTs, |[llaTenbe JUIS HaXOXKJICHUS
peakiumn cpenbl Y |HaIpaBJIeHUs CMEIICHHS
TeMITepaTyphl Ha|paBHOBECHS XUMHUYECKON peaKIuu
CMEIlIEHHe XHUMHUYECKOTO|H aHalu3 (aKTOpPOB, BIHSIOIIUX
paBHOBECHs Ha  CMCHICHHE  XMMHYECKOI'O
paBHOBeCHUS
HccnenoBarh MCTHHHBbIE
Pa3nea 6. PacTBopsl pacTBOpLI C 3aJaHHBIMH
XapaKTepUCTUKAMM
OK 01 [Tonsitue o pactBopax  |Paznuuath ucTuHHBIe[l. 3agaum Ha MPUTOTOBIICHHE
OK 02 pacTBOpHI pacTBOPOB.
2.  IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIe 3aJIaHus Ha
JIMCTIEPCHBIC CHCTEMBI,

HCIIOJIb3YCMBIC B OBITOBOH U
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THIBI OLEHOYHBIX

OK/JIP | Moayas/Pa3znen/Tema | Pe3dyabrat 00y4enusi N
MeponpusTHI
MIPOM3BOJICTBEHHON N1eATEILHOCTH
YyeJI0BeKa
OK 01 HccnenoBanue cBoicTB|MccneqoBaTh ¢dusuko-|JlabopaTopHas padora
OK 04 pacTBOpPOB XHUMHYECKHE cBoricTBa|«[IpuroToBieHue pacTBOpoB»
HWCTUHHBIX PaCTBOPOB
Paspnen 7. OuenuBath nocjeacTeus (3ammura Keiica (¢ yyeroMm
Xumuss B ObITy M|OBITOBOM u|Oyaymeii  npodeccuoHAIBLHOM
NMPON3BOJACTBEHHOI NPOM3BOACTBEHHOMI NAesiTeJIbHOCTH)
JeITEeJIbHOCTH JeATEJIbHOCTH YeI0BeKa
YeJi0BeKa C 1 (1310107071
3KO0JOTHYEeCKOH
0e30macHOCTH
OK 01 Xumusa B Obity u|OuenuBats mnocnenactusi|Kelic (¢ yderom  Oynmymiei
OK 02 |mpou3BOJCTBEHHOM ObITOBOM u|npogeccuoHaIbHON
OK 04 JIESITEIbHOCTH Y€JIOBEKA |MIPOU3BOJICTBEHHOU JIEATEITLHOCTH ).
OK 07 JeITSIILHOCTH YCIOBEKa C
JIP 10 OO3ULIMN  DKOJOTHYECKOH
0e30macHOCTH
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