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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanbHOTO rOCYIApPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEJHEro ooumero odpasoBaHus,
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npodeccHOHaIBHBIX 00pa30BaTEeNbHBIX OpraHU3alui, 0700peHHOH 3acemanueM llemarormdyeckoro
cosera ®I'BOY JIIO MPIIO, nmpotokon Ne 6 ot «18» anpens 2025.
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1. OBILIASI XAPAKTEPUCTHUKA OBIIIEOBPA30BATEJILHOM JUCUMIIIAHBI
OVY/J1.07 XUMUSI

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpe o0pa3oBaTesibHOiI nporpammsl CITIO

Huctummuaa OY /(.07 Xwumus Bxoaut B oOmeoOpaszoBarenbHbii nukn  [IIICC3  kak
o0si3aTenbHas TUCIUTIINHA.

O6meoOpazoBarenbHas auciumuimHa OVYJ[.07 Xumus sBiasercs o00sS3aTENbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
cneraabHocTH 09.02.11 Pa3paboTka u ynpaBiieHHE MPOTPaMMHBIM 00€CTICUeHUEM

Henp muctumauabl «OY .07 Xumusy:

- popMHUpOBaHUE CUCTEMbBI XMMUUYECKUX 3HAHUHN KaK BaXKHEUIICH COCTABIISIONICH €CTeCTBEHHO-
HAy4YHOM KapTHHBI MUPA, B OCHOBE KOTOPOIl JIeKaT KIIOUEBbIe MOHATHUSA, (PyHIaMEHTaIbHbIC 3aKOHbBI U
TEOpUU XMIMHH, OCBOCHHE sI3bIKa HAYKH, YCBOGHUE M TIOHMMaHWE CYNIHOCTH JOCTYITHBIX 000O0IIeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBJICHHUS,

- ¢dopMuUpOBaHHWE U pa3BUTHE MPEACTABICHWA O HAYYHBIX METOAAX ITO3HAHUS BEUIECTB U
XUMHUYECKUX peakUuid, HeOOXOIUMBIX JIJIsl MPHUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB
Y XUMUYECKHUX SIBICHUH, UMEIOIUX MECTO B MPUPO/JIC, B MPAKTUUECKONU U MOBCEIHEBHOM KU3HU;

- pa3BUTHE YMEHUU M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHHEM U O0BSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI 0€30ITaCHOTO OOPAIICHHS C BEIICCTBAMH.

3ajaun JUCUUILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHUS XHUMHUYECKHX IPOLECCOB U
SBJIICHUN B OKPY)KAIOIIECH Cpefie, a TAK)Ke UX CBS3b C IEJIOCTHON HAYYHON KapTUHOW MUpPA U JPYTUMU
€CTECTBEHHBIMHU HAyKaMU;

2) pa3BUTh YMEHHSI COCTaBJISTH (OPMYIbl HEOPTraHMYECKHMX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUUYECKUX PEAKIIHi, OOBACHITH UX CMBICI, HHTEPIPETUPOBATH PE3YJIBTATHl XUMUUYECKUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TIPOBEACHHS MPOCTCHINNX XHUMHUYSCKHUX OSKCIICPUMEHTAIBHBIX
UCCIIEIOBAaHUIM C CcOOJ0/IEHUEM TpaBUII OE30MacHOTO OOpalleHusi ¢ BEUIeCTBaMU U JaOOPATOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHS HAXOAWUTh, aHAIM3HPOBATh M HCIOJIB30BaTh MH(DOPMALHUIO XUMUYECKOTO
XapakTepa U3 pa3IuYHbIX WHOOPMAITMOHHBIX UCTOYHUKOB, BKIIIOUas YUeOHYIO JTUTEpaTypy, HAydHBIC
MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIJIEICTBUS CBOCH JEATEILHOCTH U XUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U MPOHM3BOACTBEHHBIX IMPOIIECCOB, YYUTHIBAs BO3MOXKHBIE IKOJIIOTHUYECKUE U
COIIMAJIbHBIC BO3ICHCTBHS;

6) chopMUpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKEHUH XMMHUYECKON HAyKH U TEXHOJOTHUI
JUISL Pa3BUTHSI COLMAJIBHOW U TMPOU3BOJICTBEHHOW cdep C YMEHHEM TMPUBOIUTH MPUMEPHI HX
MPUMEHEHHUS B Pa3IMUHBIX cepax KU3HH.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI

[InanupyemMble pe3ynbTaThl OCBOCHUS 00IIE00pa30BaTENbHON TUCIUIUIMHBI OMpPENEISIIOTCS U
Ha ocHoBe DPI'OC CIIO um Ha ocHoBe PI'OC COO. Ocoboe 3HAUEHUE AUCLUUILIMHA MMEET MpH
¢dopmuposanuu u pazsutun OK u I1K.

B pe3ynbraTe 0OCBOSHMS NUCHUIUIMHBI 00yYaIOIIHICS TOJIKEH:



Koa 1 HamMeHOBaHHe
¢popmupyembix
KOMIIeTeHITU I

Ilnannpyemble pe3yJbTATHI OCBOCHHUS M CHHILIHHBI

Oomme

JAucuunanHapHbie

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
poheCCUOHATBHOMN
JeSITeILHOCTH
MPUMEHHUTEIEHO

K Pa3IUYHBIM
KOHTEKCTaM

JInuHOCTHBIE Pe3yIbTATHI JOJKHBI 0OTPAKATH B YACTH:
TPYA0OBOr0 BOCITUTAHMSI:
- TOTOBHOCTH K TPYAIY,
TpyAOIO0HE;

- TOTOBHOCTH K AaKTHBHOW JESITEIBHOCTH TEXHOJOTMYECCKON W

OCO3HAaHUEC IEHHOCTH MAaCTEPCTBA,

COIIMAIBHON  HANpaBJIEHHOCTH, CIIOCOOHOCTh HWHHUIMHPOBATH,
IUIAHAPOBATh M CAMOCTOSATEIBHO  BBINOJHATH  TaKylo
JEeSITeTbHOCTD;
-  HWHTEepeC K pa3muyHbBIM  cdepaMm  npodeccHoHaIbHON
JIeATeITILHOCTH.

MeTtanpeaMeTHbIE Pe3yJIbTATHI 0JKHBI 0TPAKATH:
OByajieHHe YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEJIHLHBIMHI
AeiCTBUSAMM:

a) 0a3oBble JIOTHYECKHE AeHCTBHSI:

- caMOCTOATeNbHO  (opMynIHpOBaTh |
mpoOIiIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBaTh CYIIECTBEHHBI NPWU3HAK WU OCHOBAHWS IS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- OIpeneNnsaTh IeNd JIeSTeNbHOCTH, 3aJ[aBaTh MapaMeTpbl u
KPUTEPUU UX JIOCTHKEHUS,

- BBIABIIATH 3aKOHOMEPHOCTH u
paccMaTpuBACMBIX SABJICHUAX,

- BHOCHUTh KOPPEKTHBHI B JESATEIHLHOCTh, OIICHUBATh COOTBETCTBUE
pe3yabTaTOB  IEJISAM,  OLICHUBaTh  PUCKH  TOCIEICTBHI
JICSATEIIbHOCTH.

0) 0azoBbIe HCCIEI0BATEILCKUE e CTBUA:

- BIIQJICTh HABBIKAMHU Y4YeOHO-HCCIICJIOBATEIBCKOW W TPOCKTHOU
JIesITeIbHOCTH, HABBIKAMH pa3pelieHns nmpooiem;

- BBIABIISITH NMPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyalU3UPOBATh
3a/1a4y, BBIIBUTaTh THIIOTE3y €€ PEIICHHs], HAXOIUTh apryMEHTHI
JUTSL TOKa3aTeJIbCTBA CBOMX YTBEPIKICHUH, 3aaBaTh apaMeTpbl U
KPUTEPUU PELLICHUS;

-  HaIM3UPOBaTh IOJYYCHHBIE B  XOJIE
pe3ynbTaThl, KPUTHYECKU OICHHBAaTh  UX
IIPOrHO3UpPOBaTh USMECHCHNE B HOBBIX YCIIOBHAX,

YMETh MEPCHOCUTHh 3HAHMS B MO3HABATEIBHYIO M MPAKTUYCCKYIO

AKTYyaJIu3upOBaTh

IIPOTUBOPCUUA B

peuiCHus  3aaa4u
JAOCTOBCPHOCTD,

JucuunminHapHble pe3yJbTaThl J0JIAKHBI 0TPAKATH:

IP6 01. chopMHPOBAaHHOCTh TMPEACTABICHUM: O XUMHYICCKOM
COCTaBJISIIONICH €CTECTBEHHOHAYYHOW KApPTHHBI MEpA, PO XUMHH B
MO3HAHUM SABJICHUH PUPOJBI, B (OPMUPOBAHUHU MBILUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIUOHANBHOW TPaAMOTHOCTH, HEOOXOIUMOHN s
pelIeHus] TPaKTHYECKWX 3a7ad H IKOJOTHYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpee;

IIP6 02. BnageHne CUCTEMOM XUMHUUYECKHUX 3HAHUM, KOTOPasi BKIIOYACT:
OCHOBOTIOJIATAIONINE  TOHATUS  (XUMHYECKHHA  DIEMEHT,  aToM,
SIIEKTPOHHAsT 000JI0YKA aTOMa, S-, P-, 0-3JIEKTPOHHbBIE OPOUTAIN ATOMOB,
WOH, MOJIEKYNa, BaJIeHTHOCTb, 3JIEKTPOOTPULIATENIHOCTh, CTENEeHb
OKHCIJIEHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHas Macca, MOJISPHBIH
0o0BeM, YTJIEPOMHBIA CKeNeT, (YHKIMOHAJIbHAs TPYIIA, paJuKal,
U30Mepusi, U30MePbl, TOMOJIOTMYECKUH PsIJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KUCJIOPOJ- U a30TCOJCpIKallIie COeNWHEHNUs, OMOJIOTHYECKA aKTHBHBIC
BemecTBa (YriIeBOIBI, JKUAPHI, OCIIKH), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BRICOKOMOIIEKYJIIPHBIE COENUHEHUS, KPUCTAJUINYECKAs PeleTKa,
TUIBI XUMHUYECKUX PEaKIuil (OKHCIUTETFHO-BOCCTAHOBUTEIbHBIE, IK30-
U DHAOTEPMUYECKHE, pEaklMd HWOHHOrO OOMeHa), pPacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIMTHI, JIEKTPOJUTHYECKAs JHUCCOIHAIINS,
OKHUCIIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOW pEeaKIHy,
XUMHUYECKOE paBHOBECHE), TEOPUM U 3aKOHBI (TEOPHS XHUMHUYECKOTO
CTpoeHHsI opraHuveckumx BemectB A.M. bytnepoBa, Teopus
3JIEKTPOJIUTUYECKON  JIUCCOLMAlNM, Tepuoanyeckuii  3akodH J.U.
MenzaeneeBa, 3aKOH  COXpaHEHHMsS  MaccChl), 3aKOHOMEpPHOCTH,
CUMBOIIMYECKHH SI3bIK XUMHUH, (PaKTOIOTUIECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJyYeHHMH M O€30IacCHOM HCIIOJb30BAHUN BaKHEHIINX
HEOPTaHWYECKUX W OPTraHMYECKHX BEIIECTB B OBITY M NMPaKTUYECKOH
JIESITENIBHOCTH Y€JI0BEKA;

IIP6 03. cpopMupOBaHHOCTE YMEHUH BBISIBIATH XapaKTEPHbIE PU3HAKI
Y B3aUMOCBSI3b W3YYEHHBIX MOHATHI, MPUMEHSATh COOTBETCTBYIOIINE
MOHATHA TIPH OIMCAaHWHM CTPOEHUS M CBOWCTB HEOPraHWYECKHX |
OpPraHUYECKMX BEIECTB M MX MPEBPAILEHHIA; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUA C TOHATHAMU U TPEACTABICHUSMH JAPYTHX
€CTEeCTBEHHOHAYYHBIX MTPEIMETOB;

IP6 04. chopMHPOBAaHHOCTH yYMEHHUU WCIOJIH30BATh HAUMEHOBaHUS




obmactu KHU3HCOACATCIBbHOCTH.

XUMHUYECKUX COEIMHEHUH MEeXIyHapOJHOI0 COH3a TEOPETHUYECKOW U
MPUKJIATHOW XWMHW W TPUBHAJIBHBIC HA3BaHWS BAKHEHIIMX BEIECTB
(oTmneH, ameTwiieH, THMUEpUH, ¢eHon, (opManbAeru, YyKCyCcHas
KHCIIOTa, TIUIMH, YTapHbIM ras, yrJIeKUCHIbId ra3, aMMHaK, ramieHas
W3BECTb, HETAIlIEHAs M3BECTh, MHUTHEBAs COJa W JAPYTHX), COCTABISATH
(hopMynbI HEOPTaHWYECKMX K OpPTaHWYECKHUX BEIIEeCTB, YpPaBHEHHS
XUMUYECKUX  peakiuid, OOBSICHATH MX CMBICH; TOATBEPXKIAThH
XapaKTepHbIE XHWMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOLIUMHU
SKCIIEPUMEHTAMH U 3aIHACAMHU YPABHEHUH XUMAYECKUX PEaKIIHIL;

IIP6 05. chopMUPOBAHHOCTh YMEHUM yCTaHABIMBATH MTPUHAICKHOCTh
U3YUYEHHBIX  HEOPraHMYeCKMX M  OpPraHWYecKHUX  BEIIeCTB K
OTIpeIeTIEHHBIM KJlaccaM U TPYIIaM COSIWHEHHH, XapaKTepu30BaTh UX
COCTaB U Ba)KHEHUIIINE CBOMCTBA; ONPEHEISITh BUIbI XUMUYECKUX CBSI3EH
(koBasieHTHasl, HWOHHas, MeTaJuln4yecKas, BOJOPOJHAs),  THUIIBI
KPUCTAIUITMYECKUX PEIIETOK BEIIeCTB; KIACCH(UIIUPOBATh XUMHUYECKUE
peakuuy;

IP6 07. chopMHUPOBAaHHOCTH YMEHHH MPOBOAMTH pacueThl IO
XUMUAYEeCKUM (OpMyllaM M YpaBHEHHSM XHMHUYECKHUX pPEaKUud c
WCTIONIF30BaHUEM (PU3NYECKHUX BEIHYUH, XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalIbHBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh CHUCTEMHbBIE XUMHYECKHE
3HAHUSA JUTsl IPUHSATHUS PEIIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYAIIHSIX,
CBSI3aHHBIX C BEIIECTBAMU U MX TPUMEHEHHEM.

OK 02. Mcnionb30Bath
COBPEMEHHbIC
Cpe/ICTBa TMOKCKA,
aHanmm3a

Y HHTEPIIPETALUH
nHpOpMAIUN

U UH(OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsI
BBITTOJTHCHHUS 3124
npohecCHOHATBHOMN
JeSITeIbHOCTH

JINYHOCTHBIE PE3YJIAbTATHI JOJLKHBI 0TPAXKATH B YACTH:
IMEHHOCTH HAYYHOI' 0 MO3HAHUS:

- cOPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOMU
MPAKTUKH, OCHOBAHHOI'O HA JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO MECTa B MOJIUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHHE SI3bIKOBOW M YHMTATENILCKOH KYJIBTYPBI Kak
CpEJICTBA B3aUMOJIEUCTBUS MEXTY JII0JIbMU M TTO3HAHUS MUDAa.
MeTtanpenMeTHBbIE Pe3yJIbTATHI 0JKHBI 0TPAKATH:
OBiajeHHe YHUBEPCAJIBHBIMH yY4eOHBIMH MO3HABATEJIHLHBIMH
JeHCTBUSIMH:

B) padoTa ¢ undopmanueii:

- BIIQJICTh HABBIKAMHU MOJYy4YeHHS HH(POpPMAIUK W3 HCTOYHUKOB
pa3sHBIX THIIOB, CAMOCTOSATENBHO OCYIIECTBIATH IMOWCK, aHAJM3,
CUCTEMATHU3allUI0 W HHTCPHPETALIUIO I/IH(i)OpMa]_H/II/I Pa3IIMYHBbIX
BUJIOB U (hOpM TIPE/ICTABIICHYS,

JducuunimHapabie  (MpeaMeTHbIe) pe3yabTaTbl U JAOJLKHBI
0TpaKaTh:
IIPo 06. BJIAJICHUE OCHOBHBIMM METOAAMH HAay4YHOrO ITO3HAHUSA

BEIIECTB M XUMHYECKHX SBJICHUH (HaOMIOAeHUe,
9KCIIEPUMEHT, MOJICIIMPOBAHUE);

IP6 07. chopMHPOBAaHHOCTH YMEHHU NPOBOJIUTH PACYETHl IO
XUMUYEeCKUM (OpMyllaM M YpaBHEHHMSM XHMHUYECKHMX pPEaKUud c
WCTOJIb30BaHNEM (DU3NYECKUX BEITHUYHMH, XapaKTEPH3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObemMa (HOpPMAaIbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIECTBA; HMCIOJIb30BATh CHUCTEMHBIE XHMHUYECKHE
3HAHUSI JIJTsl IPUHSTHUS PEIICHUI B KOHKPETHBIX )KH3HEHHBIX CUTYAIHsX,
CBSI3aHHBIX C BEUIECTBAMH U HX IIPHUMEHECHUEM;

P66 08. chopMupoBaHHOCTE YMEHHMH IUIAHUPOBAaTh M BBHIOJIHATD
XUMUYECKHUH DKCIIEPUMEHT (MPeBpaIleHHs] OPTaHUYECKUX BEIIECTB MPH
HArpeBaHWH, TIONy4YeHHE OJTWIEHA U W3Y4YCHHE €ro CBOWCTB,
KayecTBEHHBIC PEAaKIMU HA allbJETHIbl, KpaxMall, YKCYCHYIO KHUCIIOTY;

U3MepeHHue,




- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eToM HazHauYCHHs
nHGOpMAIMN W IEJIeBOW ayAWTOpWH, BHIOWpas ONTHMAIbHYIO
¢dbopMy mpencTaBieHHs U BU3yalU3alHu;

- OLECHHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTH WH(pOpPMAaLUH, e
COOTBETCTBHE ITPABOBBIM H MOPATHHO-3THIECKIM HOPMaM;
BJIQ/ICTh HAaBBIKAMHU DACIIO3HABAaHWS M 3alIUTHl WH(OpPMAIIHH,
MHQOPMAIIMOHHOH 0€30MIaCHOCTH JINYHOCTH.

JieHaTypanus OCJIKOB IpH HArpeBaHWM, IIBETHBIC PEaKIMH OCIIKOB;
MPOBOJUTE PEaKIMi HOHHOTO OOMEHA, OMNpPENeNsATh CPEAYy BOJHBIX
PacTBOPOB, KaYECTBEHHBIC PEaKIUU Ha Cyab(aT-, KapOOHAT- U XJIOPHUJI-
AHUOHBI, HA KaTHOH aMMOHHUS; pellaTh SKCIEPUMCHTAILHBIC 33/[a4d 10
teMam "Metael" W "HemeTtaimiel') B COOTBETCTBHH C IIpaBHIIAMH

TeXHUKH O€30MacHOCTH TIpH oOOpaIleHnH C  BEMECTBAMH M
n1a0opaTopHBIM o0opyioBaHUEM; MIPEJCTABIIATh pe3yNIbTaThI
XUMHYECKOTO  3KCIEpUMEHTa B  (OpMe  3amMcu  ypaBHEHUH

COOTBETCTBYIOIINX PEAKIUH U GOPMYIHPOBATH BHIBOABI HA OCHOBE ATUX
pEe3yJIbTaTOB;

P66 09. chopMUpOBaHHOCTH yMEHHS aHAJIM3HPOBATH XHMHYECKYIO
nH(pOopManuio, NOITyJaeMyto U3 pa3HbIX HCTOYHUKOB (CPEACTB MAaCCOBOI
nH(popMaIuu, ceTh IHTepHET U IpyrHe).

OK 04. DddexruBHO

B3aUMOJICHCTBOBAaThL U

JINYHOCTHBIE pPe3yabTaThbl J0JKHBI OTPAKATHL B YaCTH:
Irpa;KaiaHCKOro BOCIIMTAHUSA:

JducuunimHapubie  (mpeaMeTHbIE)
0TpaKaTh:

pe3yabTaTbl U JAOJIKHBI

paboTartp - TOTOBHOCTh BECTH COBMECTHYIO mestenbHOcTh B wuHTepecax | [IP6 08. chopMupoBaHHOCTP yMEHWH IUTAHUPOBAaTh W BBINOJNHATH
B KOJIJIEKTUBE TPaXJaHCKOTO O0IIeCTBa; XUMHUYECKUN IKCIEPUMEHT (IIPEeBpAIeHNs] OpPTraHUYECKUX BELIECTB NMPHU
Y KOMaH/J1e - YMEHHME B3aMMOJEHCTBOBaTh C COIMAJIbHBIMH MHCTUTYTAaMH B | HarpEBAaHWHM, I[IOJIy4eHHWE OTWIEHa U U3y4yeHHE €ero CBOICTB,
COOTBETCTBHH C UX (PYHKUUSIMH U HA3HAYCHUEM. Ka4yeCTBEHHbIE PEAaKLMU HA albACTHIbl, KpaxMall, YKCYCHYIO KHUCIIOTY;
MeTanpeaMeTHbIe Pe3yJIbTAThI A0JKHbI 0TPAKATH: JeHaTypauusi OEJIKOB NpU HAarpeBaHMH, LBETHBIE PEAKIHUU OENKOB;
Osiagenue YHHBepCcaIbHbIMH KOMMYHUKATHBHBIMH | TIPOBOJIUTh PEAKIIMH WOHHOTO OOMEHa, ONpeAeisiTh Ccpely BOJHBIX
AeiicTBUAMU: pPacTBOpPOB, KAUECTBEHHBIE PEAKIIMU Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
0) coBMecTHas1 1esITeJIbHOCTD. AQHMOHBI, HA KAaTHOH aMMOHMS; PelIaTh 3KCIIEPUMEHTAIbHBIC 33/1a41 1O
- TOHMMATh W WCIOJB30BaTh TNPEeUMyIecTBa KOMaHAHOW u | TeMaM "Metamsl" u "Hemerannsl") B COOTBETCTBMM C TpaBUIIaAMHU
WHIUBUIYaTbHON paboThI; TEXHUKH OE€30MacHOCTH TpU  OOpamieHHnd C  BElIeCTBAMU |
- IPUHUMATD LIEIH COBMECTHOM /AeATeIbHOCTH, OPIraHN30BbIBATh U | 1a0OpaTOpHBIM 000pyZoBaHHEM; NPEACTaBIATh pe3yabTaThl
KOOPJIMHHUPOBATH JICHCTBUS IO €€ JOCTHKCHUIO: COCTABNIATh IJIaH | XUMHYECKOro  JKCliepuMeHTa B (opme  3amucu  ypaBHEHUH
JEHCTBUI, pacrpelesiiTh POJIM C Y4€TOM MHEHHMH YYaCTHHUKOB | COOTBETCTBYIOIIMX PEeakiuil 1 GOpMYIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX
00CyX1aTh pe3yIbTaThl COBMECTHON paboThI. pe3yIbTATOB.
OBnajeHue YyHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeCTBUSIMM:
r) IpUHATHE ce0sl U APYTUX JIOeil:
- IPUHUMAaTh MOTHUBBI M apTyMEHTHI JAPYTUX JIIOJEH MPH aHaIU3e
pE3yIbTaTOB ACSITEIBHOCTH;
- IpU3HABaTh CBOE MPABO U NIPABO APYTHUX JIOIEH Ha OMNOKY;
pa3BHUBaTh CHOCOOHOCTh IMOHMUMAThb MHP C TIO3WULUU JAPYTOro
YEJIOBEKa.
OK 07. JIn4yHOCTHBIE Pe3yabTAThI JOJIKHBI OTPAXKATH B YACTH: JducnumiimHapHble  (IpeIMeTHbIC) pPe3yJbTAaTbl M JIOJKHBI
CopelicTBoBaTh IKOJOTMYeCKOr0 BOCTIMTAHUSA: 0TpaKaTh:
COXPaHEHUIO - c(hOpMHPOBAHHOCTh OKOJOTHYECKOM KynbTyphl, moHuManue | [IP6  01. chopMHpOBaHHOCTh NPEACTABICHHH: O XHUMHYECKOM




OKpYKarollel cpebl,
pecypcocOepexeHuto,
MIPUMEHSThH 3HAHUS
00 U3MEHEHUH
KITUMAaTa, TPUHITATIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PEeKTHBHO
JIeCTBOBATh

B UPE3BBIYANHBIX
CUTyaluAax

BIIUSIHUS COITMAIIBHO-D)KOHOMHUYECKUX IPOIIECCOB HA COCTOSHUE
MPUPOTHOW W CONMAIBLHOM Cpedpl, OCO3HAHHWE TJIOOATBHOTO
XapakTepa dKOJIOTHYSCKUX MPOOIIeM;

- IJIAHUPOBAHME W OCYUICCTBJICHHE JEHCTBUU B OKpYXKaromei

Cpele Ha OCHOBE 3HaHUsA Leled yCTOWYMBOIO PpPa3BUTHUS
YeII0BEYECTBA;
- AKTUBHOC HENpUITHE  JCHCTBUM, MNPUHOCSIIUX  Bpe.

OKpy>Karolei cpene;

- yMEHHE TPOTHO3WPOBATh HEOIArOMpPHUATHBIE DJKOJIOTHYECKHE
MOCJICACTBUS IPEIIPUHUMACMBIX JCHCTBHIA, IPEA0TBPAIATh UX.
MeTtanpeaMeTHbIE Pe3yJIbTATHI 0JKHBI 0TPAKATH:
OBiajeHHe YHUBEPCAJbHBIMU yY4eOHBIMH MO3HABATEJIHHBIMHU
AeHCTBUSAMM:

B) padoTa ¢ undopmanueii:

HCTIONB30BaTh CpencTBa WH(GOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTHMA B PEIMIEHNH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM
TpeOOBaHUI JPrOHOMHKH, TEXHUKH O€30MacCHOCTH, TUTHCHEI,
pecypcocOepekeHns, TPaBOBBIX W OSTHYECKHX HOPM, HOPM
WHQOPMAITMOHHOHN 0€30MTaCHOCTH.

COCTABJISIFOIICH €CTeCTBEHHOHAYUYHON KapTHUHBI MHpPA, POJH XUMHUU B
MTO3HAHWH SABIICHUH MPUPOIBI, B (YOPMHUPOBAHUN MBITIUIEHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOAMMOM st
pEUICHUs TPAKTUYECKHX 33aJa4 M JKOJOTHYECKH OOOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMN Cpee;

mmpre 10. c(OpMHUPOBAaHHOCT, YMEHHH COONIONaTh TpaBHIiIa
SKOJIOTHYECKU I1eJIeCO00Pa3HOr0 TIOBEIEHUS B OBITY W TPYAOBOM
JESATEILHOCTU B LIETSX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYKAIOIICH
MIPUPOTHON Cpefpl; YYIUTHIBATH OIMACHOCTh BO3JEHCTBHS Ha >KHUBBIE
OpTaHU3MBI OIPEACICHHBIX BEIIECTB, ITOHMMAs CMBICT IIOKa3aTels
MPEAETBHON JOIMYCTUMON KOHUEHTPALUH.

[1K 2.2 PazpabaTbiBath
MOy
HPOrPaMMHOTO
o0ecrnevyeHus

OBJjaieHUe YHUBEPCATbHBIMU Y4eOHBIMH MO3HABATEIbHBIMUI
JeHCTBUSIMH:

- 0a3oBble  JOrHYECKHE  AEHCTBUS: CaMOCTOSITETLHO
(dhopMySIUpOBaTh M aKTyaJIM3UPOBaTh MPOOJEMY, paccCMaTpUBATh
€€ BCECTOPOHHE; YCTaHABJIMBaTh CYLIECTBEHHBI MPU3HAK WIIH
OCHOBAHWUS JIJIsl CPaBHEHMSI, KIIAaCCH(UKAIIMHA U 0000IICHUS;

- 0a30BbIE€ UCCIIENOBATEIIBLCKUE JECUCTBUS:

BJIaJICTh HABBIKAMH yUeOHO-HCCIICI0BATEILCKOM U TPOSKTHOM
JIeSITEIIbHOCTH, HABBIKAMU pa3pelIeHus IpooIem;

CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB
pelIeHUs TPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJIOB
MMO3HAHHS,

(hopMHpOBaHKE HAYYHOTO THIIA MBIIIUICHUS, BIAJCHHE HAYYHON
TEPMUHOJIOTHEH, KITFOUCBBIMH TIOHATHSIMH M METOJIaMU; - padoTa ¢
uHQOpMAaIeH:

BIIQJICTh HABBIKAMH TOJYYECHUS WHGOPMAIMM W3 HMCTOYHHUKOB
pPa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATH MOWCK, aHAJIN3,
CHUCTEMATH3alMI0 W HHTEPIPETALNI0 HHPOPMAIMKA Pa3IuYHbIX
BUJIOB U ()OpM TIPEICTABIICHUSL.

ChopMHpPOBaHHOCTh 3HAHWN B KOHTEKCTE Pa3spabOTKH MPOrPaMMHOIO
obecricyeHusT JUIS  XMMHYECKMX  HCCIICJIOBAHH, MOJIEIUPOBAHUS
XHUMHUYECKUX TPOIECCOB, aHalM3a [TaHHBIX B XHUMHH H CMEXHBIX
00JIacTsX.




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCHUTILIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThl

O0neM B yacax, BCero

1 cemectp BCET'O, B T.4.: 74
OcHOBHOE coJiepkaHue, B T.Y.: 72
Jlexnun 40
[IpakTuueckue 3aHATHS 18
JlaGopaTopHble 3aHITHS 14
IIpodeccnoHaTHLHO OPHEHTHPOBAHHOE CO/IePKAHUE, B T.4U.: 10
Jlexium 4
[IpakTryeckue 3aHATUS 6
JlaGopaTopHbie 3aHITHS

Ipomexxyrounas atrectamus (iuddepeHHPOBAHHDII 3a4eT) 2
BCEI'O no aucnunjnze, B T.4.: 74
OcCHOBHOE CcO/Iep:KaHue, B T.4.: 72
Jlexun 40
[TpakTHueckue 3aHATUS 18
JlaGopaTopHbie 3aHITHS 14
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIEP:KAHME, B T.4.: 10
Jlexium 4
[TpakTHdeckue 3aHITHS 6

JlaGopaTopHbie 3aHITHS




2.2. TemaTu4eckui MaaH U COJEPKaHUE AUCIIUTUIUHbBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA
TeM 4acoB KOMIIETeHIIM U
1 cemecTp BCEI'O 74
Pasnes 1. TeopeTnyeckue 0CHOBbI XUMHH
Tema 1.1. OcHOBHOE cofiepKaHue Y4eOHOro MaTepuaia 4 OK 01
OCHOBHBIC XUMUYECKHC XAMHYECKHUH 37eMeHT. ATOM. Sapo aromMa, M30TOIBL. DJIEKTPOHHAS 000JI0YKa. DHEPTreTHICCKUE
HIOHATHS U 3aKOHBI, CTDOEHUE | YPOBHHU, MOAYPOBHH. ATOMHBIE OpOuTanu, s-, P-, d- amemeHThl. OCOOCHHOCTH paclpeeICHUs
aTOMOB XHMHUYECKHX AIIEKTPOHOB TIO OpOMTAISIM B aroMax »JJIEMEHTOB IEPBBIX UYETHIPEX MEPUOJOB. DIIEKTPOHHAS
3JIEMEHTOB KoH$urypauusi aroMoB. OCHOBHbIE XMMUYECKUE 3aKOHBI
B ToM uncie:
Jlexmus Nel 2
[IpakTnueckoe 3ansTHE Nel«OcCHOBHBIE KOJNWYECTBEHHBIE 3aKOHBI B XHMHH M pacueThl IO 2
YPaBHEHUSIM XUMHUYECKHX PEaKLHI».
OTtHocuTeNbHBIE aTOMHAsg W MOJEKyIsIpHas Maccbl. MomspHas Macca. KonmuecTBo BemiecTsa.
MaccoBas 10Jis BelecTBa. 3akoH ABoraapo. MonspHbiii 00beM ra3oB. OTHOCHTEIbHAS TUIOTHOCTD
razoB. PacdeTel N0 YpaBHEHHSM XWMHYECKHX peakIUil C HCMOJb30BaHHEM MAaccOoBOM J0iH
BelIecTBa, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Ia30B, KOJIMYECTBA BELIECTBA
Tema 1.2. OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa 1 OK 01
[lepuonuueckuii 3aK0H U B ToM uucie: OK 02
Ileprouyeckas cucremMa [paktuueckoe 3ausTHe Ne 2 «3ydeHue mepruoMuecKiX 3aKOHOMEPHOCTEH W MX B3aMMOCBSI3U CO 1
XUMHUYECKHX 3JIEMEHTOB [I. cTpoeHueM aToMoB». lleprnoauueckast cucrema xumudyeckux snemeHToB [|.M1. Menneneesa. Csi3b
W. Menneneesa, ux CBA3b C MEPUOINYECKOro 3aKkoHa M llepHoguueckod CUCTEMBI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOMN
COBPEMEHHOM TEOPHEH Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHUMHUYECKHX 3JIEMEHTOB,
CTPOCHHS aTOMOB 0o0pa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BELIECTB MO Ipymnnam U mnepuonam llepmogmueckoi
CHUCTEMBI. 3HAu€HUE TMEPUOANYECKOr0 3aKOHa W CHCTEMBbl XHUMHMUYECKHUX dyeMeHToB [I.U.
MenpeneeBa B pa3BUTHH HAyKW. Y CTAaHOBJIEHHE CBSI3M MEXAYy CTPOCHHEM aTOMOB XHMHUYECKHUX
3JIEMEHTOB W TEPHOAMYECKUM M3MEHEHHEM CBONCTB XMMHYECKHX HJIEMEHTOB M UX COEIWHEHHUH B
COOTBETCTBHMH C MonoxeHueM llepuonudeckoi cucrtemsl. PemeHue npakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHWid Ha XapaKTepH3aluil0 XUMHUYECKHX d3JeMeHTOB «Mertamnnueckue /
HEMETAJUIMYECKNE CBOWCTBA XHMHYECKHX JJIEMEHTOB B COOTBETCTBHH C WX 3JIEKTPOHHBIM
CTPOEHHMEM U MOJI0KEHHEM B IEPUOIMUECKON cHcTeMe XUMUYECKHX 31eMeHToB JI.U. Menaeneesa»
Tema 1.3. OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 5
Crpoenue BeniecTBa | CTpoeHue BeliecTBa. XMUMHUECKas CBsI3b. BUABI XMMHUYECKOW CBS3M (KOBaJ€HTHAs HEMOJSpHAS H OK 01
M IpHPOAA  XHMHMYECKOH | MOJNISIPHAs, MOHHAS, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XHMHUYECKOW CBS3H
CBSI3U. Msuoroo0pasue | (0OMeHHBII u JIOHOPHO-aKIIETITOPHBIH). Bonoponnas CBSI3b. BanenTtHOCTB.
BEILIECTB OnexTpooTpunarenbHocTh. CTeneHb oKUcneHns. MoHbl: KaTHOHBI M aHHOHBI




B ToM umncie:

Jlexmmst Ne 2

[Ipaxtrueckoe 3aaaTue Ne 3«CTpoeHHe BEmIecTBa U MPUPOIa XUMUICCKOHN CBI3M».

JeMoHcTpanusi MoAesel KpUCTAUTHUECKUX PELIeTOK: HOHHOH (XJIOpuA HaTpus), aToMHOHU (Tpadut
W anMas), MOJNEKYJSIPHOH (YIJEKUCHBIH Tra3, HOX), METaNTUYecKoW (HATpWi, MarHwid, Menp).
Pemenne npakTuyeckux 3alaHUi Ha COCTAaBICHHE IEKTPOHHO-rpaduuecKux (HOopMys 3JIEMEHTOB
1-4 mepnomoB

[=Y

Tema 1.4.
Knaccuduxanus,

¥ HOMEHKJIaTypa
HCOPraHnvYCCKUX BCUICCTB

OcHOBHOE coep:KaHNe Y4eOHOT0 MaTepHaja

Knaccudukanus HeopraHmdeckux BeiecTB. HoMeHKIaTypa HEOpraHMYeCKHX BeUIECTB (OKCHJBL,
THIPOKCUIBI, KHUCIOTHL, COnM). BemmectBa MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOIO CTPOCHHMS.
ArperaTHble COCTOsIHMS BellecTBa. Kpucramyeckrue U aMOpQHbIe BEIIeCTBa. 3aKOH MOCTOSHCTBA
cocTaBa BeIlecTBa. THNbBI KPUCTAUIMYECKUX PELIETOK (aToMHas, MOJEKyJspHas, HOHHasd,
METaJITNIeCKas). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THITA KPUCTAJUTMYECKON PEIIETKH

B ToM umncie:

Jlexnust Ne 3

[IpaxTnueckoe 3ansatue Ne 4 «HoMeHkIaTypa HEOPraHUYECKHX BEIIECTBY.

Pemenne npakTHuecKux 3aJaHuil MO KJIACCHU(UKALMHM, HOMEHKJIAType U XMMHUUYECKUM (GopMyliaMm
HEOPraHMYECKHUX BELIECTB Pa3IMYHbBIX KJIAacCOB (YTapHBIH Ia3, YIJICKUCIBINA ra3, aMMHaK, ralieHas
W3BECTb, HEralmeHas U3BECTh, MUThEBAsA COAA M JAPYTHX): HAa3BaHMA BELIECTB MO MEXKIYHapOIHOMN
(MIOITAK) nnm TpUBHANbHOW HOMEHKIJIATYPE M COCTaBIeHHE (OPMYIbl XUMHYECKHX BEIIECTB,
orpenesieHre MPUHAAJIEKHOCTH K Kinaccy. [lonck nHpopmanuu mo Ha3BaHUAM, HIEHTH(UKATOPAM,
CTPYKTYpHBIM (opMmynaMm. AHaIM3 XUMHYECKOW WHQOpPMAIMK, TONyYaeMOd U3 pas3HBIX
HCTOYHUKOB (CpEeICTB MaccoBOM MHpOpMaIuy, ceTh MIHTEpHET U Ipyrue)

OK 01
0K 02

Tema 1.5.
TuIbl XUMUYECKUX PEAKLIUIA

OcHOBHOE cofiep:KaHMe YIeOHOI0 MaTepHaIa

Xumnueckas peakius. Knaccudukauns XMMUYECKUX peakuii B HEOPraHMUECKOH U OpraHudecKon
XUMHH. 3aKOHBI COXPaHEHHUS MacChl BEIIECTBA, COXPAHEHHWS W TPEBpallleHUs] SHEPTHUU IPH
XUMHUYCCKUX PCaAKIUAX. OKHCINTEIHHO-BOCCTAHOBUTEILHBIE peakonn (ypaBHeHI/ISI OKHUCJICHUS-
BOCCTAHOBJIECHHS, CTENEHb OKHCICHHS, OKHCIUTEIb W BOCCTAHOBUTENB, OKHCIHTEIBHO-
BOCCTAHOBUTEINIBHBIE PEAKIIUU B NMPHUPOAE, IMPON3BOJCTBEHHBIX IMPOLECCAX M KUIHEACATEIBHOCTH
OpPTraHHU3MOB)

B Tom uncie:

Jlexums Ne 4

OK 01

Tema 1.6.

CKOpOCTh XHMHYECKUX
peakiuidi. XUMHYECKOE
paBHOBecHE

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

(o3}

CKOpOCTh peakIyu, ee 3aBUCHMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJIBI PEArHPYIONINX BEIIECTB,
KOHIIEHTPAIMN PEarupyromnx BEIIECTB, TEMIEPATyphl M IUIOMIATN PEAKIIMOHHONW MOBEPXHOCTH.
TennoBbie 3(h(deKTsl XUMUYECKUX PpEaKIHid: 5K30- M JHIAOTepMHUUYEcKHe peakuuu. OOpaTtumbie
peakuuu. XuMu4eckoe paBHoBecHe. DakTOpsl, BIMSAIONINE Ha COCTOSIHIE XMMHUYECKOTO PaBHOBECHUS
(KOHIIEHTpallMsl PeareHTOB WM TPOIYKTOB pEaKIWW, NapieHwne, Temmeparypa). [lpuammm Jle

OK 01
OK 02




latenne

B ToM umncie:

Jlexmus Ne 5

JlaGopatopnas padora Ne 1 «BnusiHre pa3nuuHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOH peakLuny.
Pemienue npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUi Ha aHaW3 (HaKTOPOB, BIMSAIONIMX HA M3MEHEHHE
CKOPOCTH XMMHYECKOW PEaKIHU. 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEakIul OT MPUCYTCTBHS
KaTajgu3aTopa Ha MpUMEpe PasiIoKEeHUs MepOKCHAa BOJAOPOAA C IMOMOIIBIO JUOKCHAA MapraHia u
Karanaspl. PelieHue NpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWi Ha NpUMeHeHue mnpuHiumna Jle-
[aTenbe M1 HAXOXKACHUSI HAIIPABICHHS CMEICHUS PAaBHOBECHS XUMHUECKON PEaKkUUH U aHaJN3
(hakTOpOB, BIUSIONINX HA CMEIICHHE XHMUIECKOTO PABHOBECHS

N

Tema 1.7.

PactBOpsL, TEOpUS
ANEKTPOIUTUIECKON
JMCCOLMAY 1 NOHHBIH
oOMeH

OcHoBHOE COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

PacTtBopsl. Buabl pacTBOpPOB IO COIEpKaHUIO PACTBOPEHHOIO BeliecTBa. PactBopumocts. IloHsTHE
0 JUCHEPCHBIX cuUcTeMax. VICTHMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi o1 BelIecTBa B
pactBope. [lonsTie 0 BogopoaHoM mokasarene (pH) pactBopa. DieKTpoiauTryecKkas AUCCOIHAIIHSL.
CunbHBIC U c1a0ble 3JEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiin HoHHOTO 0OMeHa

B Tom umncie:

Jlekmus Ne 6

[IpakTiueckoe 3aHatue Ne 5 «PemieHue 3amad Ha OIpeneleHre KOJMYECTBEHHBIX TOKa3aTelneit
pactBopoB. MOHHBIE peaKIny U YpaBHEHU». 3aJaHUsI HA COCTABJIICHHE HOHHBIX peakiuid. Permenue
MPAKTUKO-OPUEHTHUPOBAHHBIX PACUCTHBIX 3aJaHWi HA PACTBOPHI, HCIOJb3yeMble B OBITOBOH U
MIPOM3BOJCTBEHHOH JIESITEIBHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07

Pa3znen 2. Heopranuueckas x

HUMHUSA

Tema 2.1.
Ddusnko-xuMH4YecKre
CBOMCTBa HEOPTAaHUYECKUX
BEIIIECTB

OcHoBHOE COICPKAaHUC yqeﬁnoro MaTepuaJia

Mertamnsl.  Ilonoxenne wmetamoB B Ilepuoguueckoil cucremMe XWMHYECKHX —3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHS IEKTPOHHBIX 000JI04YeK aTOMOB MeTaiioB. O0mue Gu3mueckue CBOMCTBa
MeTauioB. CruiaBbl METANIOB. DJEKTPOXUMHUYECKUU Dsii HANPSKEHUH METAIIOB. XUMHUYECKUE
CBOHMCTBa BaXHEHIIIMX META/UIOB (HATpWUM, Kalui, KaJdbIlUH, MarHUH, ATIOMUHWHN, ITUHK, XPOM,
JKeJe30, Meflb) M X coequHeHni. O0mue crmoco0bl MOTy4eHrs MeTauioB. [IprMenenne MeTanios
B OBITY U TEXHHKE

Hemeramnbl. [lonoxxenne HemeramioB B Ilepuoanyeckoi cucreme Xxumudeckux snemeHtos [[.H.
MenpeneeBa 1 0OCOOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKHE CBOICTBA HEMETAIUIOB. AJIIIOTPOIHS
HEMETAJIOB (Ha MpHMeEpe KHUcIopoza, cepbl, ¢ochopa u yriepona). XUMHUUECKHE CBOWCTBA U
MPUMEHEHNE BaXKHEHITNX HEMETAJUIOB (TaJIOTEHOB, cepbl, a30Ta, hocdopa, yriepoaa 1 KpeMHHSA) U
WX COEIWHEHWH (OKCHIOB, KHCIOPOACOAEPIKAIINX KHCIOT, BOJOPOJHBIX COEIWHEHHH).
[IpuMmeHeHne Ba)KHEHIIMX HEMETAIJIOB U UX COETUHEHUN

XVUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHYECKMX BEIECTB (OKCHAOB, THAPOKCHIOB,
KHCIIOT, coled M 1p.). ['eHeTmdeckas CBSI3b HEOPTaHWYECKHX BEIIECTB, MPHHAICKANNX K
pa3TMYHBIM KJaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEHIECTB, BOJOPOJHBIX

OK 01
OK 02
OK 04




COCI{HHCHHﬁ, BBICIIINX OKCHUIOB U TUAPOKCHUI0OB

B ToM umncie:

Jlexmus Ne 7

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

B Tom uncie:

[TpakTuueckoe 3ansatue Ne 6 «DU3NKO-XMMHYECKUE CBOWCTBA HEOPTAaHUYECKUX BELICCTBY.
CocTtaBrnenue ypaBHEHHN XUMHYECKUX PEAKIUI C YIaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHMIECKUX
BEIICCTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETAJJIOB U aM(OTEPHBIX AJICMCHTOB;
HEOPTaHMYCCKUX KHUCIIOT, OCHOBAaHUW M aM(OTEPHBIX THAPOKCHUIIOB; HEOPTaHUYECCKUX COJICH,
XapaKTEPHU3YIOIINX UX CBOWCTBA.

Pacuérer mMaccel BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJHOIO W3 YYacTBYIOIIMX B PEaKIUU BEIIECTB, pacu€Thl Macchl (00BEMa, KOIMUYECTBA
BEIIECTBA) MPOIYKTOB PEaKIWH, €CIM OJHO W3 BEIIECTB MMEET MpHMecH. PeleHne mpakTHKO-
OpHUEHTHPOBAHHBIX 3aJaHU Ha CBOICTBA, COCTaB, TOJY4YCHHE W 0E30MacHOE HCIOIb30BaHHE
BOKHEHININX HEOPTaHUYECKUX BEIIECTB B OBITY U MPO(EeCCHOHATLHON ACITCIBLHOCTH YEIOBEKA

OK 01
0K 02
OK 04

Tema 2.2.
Unentudukanus
HEOPraHMYECKHUX BEIICCTB

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

B ToM umncie:

Jlaboparopras padora Ne 2 «neHTH(UKAIS HEOPTAHTIECKUX BEIIECTBY.

Penrenne skcriepuMeHTANBHBIX 3a/la4 [0 XUMHYECKMM CBOMCTBAM METAJIOB U HEMETAJUIOB, 110
pAacHO3HaBaHUIO M TOJYYEHHIO COEJWHEHHII METalIoB M HEMEeTalIoB (B3aHMMOJEHCTBHE
THIPOKCU/IA AITIOMHHHUS C PacTBOpPaMH KHUCIOT W Iuenouei). MneHTudukanus HeopraHM4ecKux
BEIIECTB C HCIIOJBb30BAaHUEM HX (PH3MKO-XUMHYECKUX CBOWCTB, XapaKTEPHBIX KadeCTBEHHBIX
peaknuii. KauecTBeHHbIEe peaknmy Ha cynb(ar-, KapOOHAT- M XJIOPHJ-aHUOHBI, Ha KAaTHOHBI
METAJUIOB ¥ KATUOH aMMOHUS

OK 01
OK 02
OK 04

Pa3nen 3. Teoperuueckue 0CHOBbI OPraHU4eCKON XMMUH

Tema 3.1.

Kiaccudukaius, crpoeHue u
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

[Ipenmer opranmdeckoil XxuMun: €€ BOZHHKHOBEHHE, Pa3BUTHE M 3HAUEHHE B TOJYYEHHH HOBBIX
BEIIECTB M MaTepuanoB. Teopus cTpoeHHMs opraHmdeckux coenuHenmidi A.M. bytmeposa, eé
OCHOBHBIE MOJIOKeHUA. CTPYyKTypHBIE (POpMyYJIBI OpraHU4ecKUX BemecTB. I'omonorus, n3oMepus.
XUMHYecKast CBSI3b B OPraHMUECKHUX COeTMHEHUSIX: KPaTHbIE CBSI3H, G- U T-CBSI3H.

[IpencraBnenne o KiaccuUKaMM OpPraHUYecKWX BemlecTB. HoMeHKnaTypa OpraHHYecKuX
COeAMHEHMH (cHcTeMaTHuYecKas) U TPUBHAJIbHbIC HA3BaHHUS BRXHEHUIINMX MPECTaBUTENECH KIIacCOB
OpPraHHYECKUX BEIIECTB

B Tom uncie:

Jlexnus Ne 8

HpaKTI/I‘leCKOC 3ausatue Ne 7 «HOMGHKJ'IaTypa OPraHnvYCCKUX BCHICCTBY.
O3HakoOMIICHUE C 06pa3uaMH OpraHMYCCKUX BCUICCTB W MaATCpuaJlaMd Ha HX OCHOBC,
MOICIIMPOBAHUEC MOJICKYJI OPraHM4CCKUX BEHICCTB, Ha6JIIOIIeHI/Ie 1 ONMMCAHUC JNEMOHCTPAIIMOHHBIX

OK 01




OIBITOB IO MPEBPAIICHUIO0 OPTaHUYECKUX BEIIECTB MPHU HArpeBaHWU (TUIABJICHHE, OOYTIUBAHUE H
ropenue). CocTaBleHUE MONHBIX W COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB
OTJENBHBIX KIIACCOB, MCIOB3Ysl UX HA3BAHUS MO CUCTEMATHYECKON M TPUBHAIHHON HOMEHKIIATYpE
(3THNEH, aleTWICH, TIUIEpUH, (eHOoN, (OopMaNbICTU, YKCYCHas KHCJIOTa, TIUIMH). Pacders
mpocTeimei GopMyITsl OPraHNIeCcKONH MOJIEKYJIIBI, ICXO0JIS U3 DJIEMEHTHOTO cocTana (B %)

Pasnen 4. YrieBoaopoabl

Tema 4.1. OcHOBHOe cojiep:KaHNe Y4eOHOro MaTepHaja 6 OK 01
YrieBonopoasl U ux [IpenensHble yrieBomopoabl (aIKaHbl): COCTaB U CTPOEHHE, TOMOJIOTHYECKUN paa. MeTaH u 3TaH: OK 02
MIPUPOTHBIE UCTOUHUKHU COCTaB, CTpOeHHe, (DU3NYECKHE M XHMHUYECKHE CBOHCTBA (peakiuM 3aMEIleHHs W TOpPEHHS), OK 04

MOJy4EeHHUE U IPUMEHEHHE.

HenpenenbHble yriaeBoopos! (aJIKEHbI, alIKaAUEHBbl, aIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJOTHYECKHH psA. DTWIEH U MPOIWIEH: COCTaB, CTPOCHHE,

¢u3nuecKkue U XMMHUYECKHE CBOMCTBA (peakUuM TMAPUPOBAHMS, TaJIOTEHHUPOBAHUS, THIpaTalWy,

OKHCJICHUS U NOJIMMEPU3aLUH) TIOTy4YeHHE U IPUMEHEHHE.

Ankaauensl: OyraameH-1,3 u MeTwnOyTajueH-1,3, XMMHUYECKOE CTPOCHHUE, CBOMCTBA (peakius

MOJIMMEPH3aLUH ), IPUMEHEHHE (U1 CUHTE3a IPUPOJHOTO U CHHTETHYECKOTO KaydyKa U Pe3UHbI).

AJKHMHBL: COCTaB U 0COOCHHOCTU CTPOEHUSI, TOMOJIOTHYECKUN Psill. ALIETHIICH: COCTaB, XUMHUYECKOE

CTpoeHHUe, (QU3MUYECKHEe W XHMHYECKHE CBOWCTBA (peakuuH TUAPUPOBAHUS, TaJOTCHUPOBAHMUS,

THJIpaTallid TOPEHUs), TIOyuYeHHEe W NMpPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHHU

IUIsl CBAPKU U PE3KH METAJIIOB)

ApoMaTudeckue yriieBoAopoibl (apeHsl). beH30m M TOodyols: cocTaB, CTpoeHUe, (pHU3MUECKue |

XAMUYECKHE CBOWCTBA (PEaklUH TAIOTeHUPOBAaHUS W HUTPOBAHHMS), MONyYCHHE W MPUMEHEHHE.

TokcnyHOCTh apeHOB (BiusiHME O€H3071a HAa OpraHU3M 4YesoBeka). ['eHeTHueckash CBA3b MEXAY

YIII€BOAOPOIAMH, IPUHAUICKAIINMH K Pa3IMIHBIM KaccaM.

[IpupoaHble UCTOYHUKH YTIeBOAOpoaAOB. [IpuposHklii ra3 u nomyTHele HedTsHbIe Ta3bl. HepTh u

e€ mpoucxoxnaeHue. CrnocoObl mnepepaboTkn He(TH: MEperoHKa, KPEeKWHT (TepMHUYECKHH,

KaTaJIuTHYeCcKuit), muponus. [IpomykTel nepepaboTku He()TH, UX TPUMEHEHHE B IPOMBIIIEHHOCTH

1 B ObITy. KaMEeHHBIH YToJib ¥ IPOYKTHI €ro epepaboTKH

B Tom uncie:

JIekmus Ne 9 2

Jlexmus Ne 10 2

Jlexmus No 11 2
Tema 4.2. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaja 4 OK 02
DU3NKO-XUMHYECKHE B ToM uncaie: OK 04
CBOIICTBA YIJICBOAOPO/IOB Jlab6opaTopHas pabora Ne 3 «CBoiicTBa yriieBOAOPOIOBY. 4

TpuBHnanbHas U MEXTyHApOIHAS HOMEHKIATYpa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyYeHUS
yri1eBoA0po0B. [lomyueHre 3TuaeHa U u3yueHue ero CBOMCTB. MoieTupoBaHre MOJIEKYIT U
XUMHYECKUX MPEBPAIICHUN YTIIEeBOAOPOIOB (Ha MPUMepe 3TaHa, STHIICHA, alleTHIICHA U Ip.) H




| TraJIOTCHOIMMPOU3BOJAHBIX

Paznea 5. Kuciaopogoconepxaiye opranudeckue coeJuHeHus1

Tema 5.1. OcHOBHOe cojiep:KaHNe Y4eOHOro MaTepuaja 2
Cnuptel. ®eHon [IpenenvHble OJHOATOMHBIE CIIUPTHI (METAHON W STAHOJ): CTpOEHHE, (U3NYECKNE U XUMUYECKHe OK 01
CBOMCTBa (peakluu C AaKTUBHBIMH MeTallJlaMM, TajJoreHOBOJIOPO/aMH, TOpPEHHE), MPHUMEHEHHE. OK 07
Bopoponusle cBsi3m MexOy Mosekynamu crnuproB. Dusnonormueckoe AEHCTBUE METaHONA U
3TaHOJIa HA OPTaHU3M YEJIOBEKa.
MHoOroaToMHble CHHUPTHI (ITUICHIJIMKONb M TIHUIEPHH): CTpOCHHE, (U3UUECKHE M XMMUYECKHE
CBOICTBa (B3aMMOJIEHCTBHUE CO IIETOYHBIMU METAJUIAMH, KAUECTBEHHAs peaklisi Ha MHOTOaTOMHBIE
cnupTel). DU3NOIOTHUECKOE [EHCTBHE Ha OpraHM3M dYelnoBeka. [lpuMeHeHWe TIHUIepuHa W
STHJICHTJTUKOJIS.
®enon. CTpoeHre MOJEKYIIbI, PU3NUECKUE U XUMHUYECKHE CBOHCTBA (peHosa. TOKCHIHOCTh
(heHoma, ero hu3HOIOTHYECKOE ACWCTBUE HAa OpraHm3M denoBeka. [[pumenenne ¢eHona
B ToMm uncie:
Jlexmmst Ne 12 2
Tema 5.2. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaia 4 OK 01
ATBIeTub. Anpaerunpl M KeToHb! ((popmManpierun, amneTanblerui, AaleToH): CTPoeHHe, (u3ndeckue u OK 02
Kap06oHOBBIE KUCITOTEHI. XIUMHYECKHE CBOWCTBA (pEaklWu OKHUCICHHS W BOCCTAHOBIICHHWS, KAYEeCTBEHHBIE PEaKIIHH), OK 04
CrnoxHble d3QUpHI MIOJIy4YeHHUE U TPUMEHEHHE.
OnHOOCHOBHBIE Tpe/IENIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAs  YKCYCHAs KUCIIOTHI): CTPOEHUE,
(m3nyeckue W XUMHUYECKHE CBOWcTBa (OOIIME CBOWCTBAa KHCIOT, peakmus ATepuUKaInN),
noyiyueHue U mpuMeHeHue. CTeaprHOBash M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCJIOT. MBLIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JACHCTBHE.
CroxHble 3QUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['naponu3 ciaoxHbIX 3¢upoB. XKupsl.
I'maponus sxupos. [lpumenenue xupoB. bruonornyeckas poib XKUPOB
B Tom uncie:
Jlexmums Ne 13 2
Jlekmusa Ne 14 2
Tema 5.3. OcHOBHOe coiep:kaHNe YIeOHOT0 MaTepHaIa 2
YrieBojisl VYraeBoapl: cocTaB, Kiaccu(UKALHUs YIIeBOAOB (MOHO-, IU- WM mosiMcaxapuabl). ['mroxoza — OK 01
MPOCTEHIINH MOHOCAaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (DU3MUEecCKne W XHUMHUYECKHE OK 02
CBOWCTBa TJIOKO3bl (B3aumopeiictBue ¢ ruapokcuaom wMeau (II), okucneHne aMMUauYHBIM OK 04

pactBopoM okcuza cepedpa (I), BocctaHoBneHHe, OpoKEHHE TIIIOKO3bI), HAXOXKICHUE B MIPUPOAE,
MPUMEHEHHE TIIIOKO3bI, OWOJIOTHYECKas pOJIb B IKU3HEJCSITENBHOCTH OpraHu3Ma 4YelloBeKa.
dotocunTe3. PpyKTO3a KAK N30MEP TITIOKO3HI.

Caxapoza — TMpeaCTaBUTENb OUCAXapHIOB, THAPOIM3 Caxapo3bl, HaXOXXACHHE B TNPHUPOIEC U
IpPUMEHEHHE.

[Monucaxapuapl: Kpaxmaj U IEJUTI0N03a KaK NpUpOoHbIe moauMepsl. CTpoeHne Kpaxmana i




LIEJUTION03bI, (PU3NYECKHE M XUMHUYSCKHUE CBOMCTBA KpaxMmaiia (THAPOIIN3, KAYeCTBEHHAsS PEaKIUs C
HOJ0M)

B ToM umncie:

Jlexmusa Ne 15 2
Tema 5.4. OcHOBHOe cofiep:kaHNe YIeOHOT0 MaTepuaia 4 OK 01
OU3NKO-XUMHYECKHE B Tom uncae: OK 02
CBOMCTBa [Ipaktueckoe 3amstie Ne 8 «HoMeHKIaTypa  KHCIOPOAOCOAEPIKAIIMX — OPTaHUYECKHX 2 OK 04
KHCJIOPOIOCOIEPKALIIX COCMHEHHI.
OPraHUYCCKUX COCANHCHHUM TpuBnaneHass ¥ MEXIyHApOAHAS HOMEHKJIATYpa, XMMHYECKHE CBOMCTBA, CHOCOOBI MOIYYEHUS

CIUPTOB U (PEHOIIOB, KAPOOHOBBIX KHCIOT M 3(HUPOB, ANBJICTUIOB M KeTOHOB. COCTaBIICHHE CXEM

peakiuii (B TOM 4YHCIE MO MNPEIIOKEHHBIM IEMOYKaM MPEBpAIlCHH), XapaKTEePU3YIOIIUX

XMMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAIINX OPraHMUECKIX COeTMHEHUHN

JlaboparopHast padora Ne 4 «XuMUYeCKHE M (PU3UYCCKHE CBOWCTBA KHCIOPOAOCOICPIKAIINX 2

OpPTraHUYECKUX COCTUHCHHUSD.

[IpoBenenune, HaOmMOAEHWE © ONUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,

Ka4eCTBEHHbIC pPEAKIMU OJHOATOMHBIX CHUPTOB (OkucieHue stanona okcuaom Meau (I1)),

MHOTOaTOMHBIX CIHUPTOB (B3amMonelcTBHe TimiepuHa ¢ Tuapokcuaom memnu (1)), ampmermmos

(oKuCIeHHWe aMMHadHbIM pacTBopoM okcuma cepebpa(l) wu  ruapokcumom memu (1),

B3aMMO/IEICTBHE KpaxMaJla ¢ HOJIOM), U3yUCHHE CBOMCTB pacTBOPa YKCYCHOM KHCIOTHI
Pasznen 6. A3oTcoaep:kaiye OpraHudecKue coeHeHust
Tema 6.1. OcHOBHOeE cofiep:KaHMe YIeOHOI0 MaTepHaIa 2 OK 01
AMUHBL B Tom uncie: OK 02
AMWMHOKHCIIOTBL. JlaboparopHast pabota Ne 5 «CBOMCTBa a30TOCOAEPIKAIIMX OPrAHHYECKHX COCTHHCHUID). 2 OK 04
benku dusuveckre 1 XMMUYECKHE CBOMCTBa aMHHOB (PEAaKIMU C KHCIOTaMHU U TOPEHUs) 1 aMUHOKHCIIOT

(Ha npumepe rmiuHa). HaOmnromeHre W omnucaHue JSMOHCTPAIMOHHBIX OIBITOB: JCHATYPAIUsSI

0EIIKOB MPY HATPEBAHKH, IIBETHBIC PEaKIIMU OCIKOB
Pasznen 7. BeicokoMoJIeKyIsIpHbIE COCAMHEHUS
Tema 7.1. OcHOBHOe coiep:kaHNe YIeOHOT0 MaTepHaIa 2/2
ITnacTmacchl. B Tom uncie: OK 01
Kayuykn. Bomokna [Mpaktuueckoe 3ansitie Ne 9 «CuHTe3, aHanM3 W KIACCU(PUKANHUS BBICOKOMOJEKYJISIPHBIX 212 OK 02

COETMHEHUID) OK 04

OCHOBHBIE TTOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COSAMHEHHIH: MOHOMED, OJIUMED, CTPYKTYpHOE K 2.2

3BEHO, CTENEHBb IMOJIUMEPU3AINH, CPEIHSSI MOJEKyaspHas macca. OCHOBHBIE METONBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MTOJIMMEPU3AIIHSI U TTOJTMKOHICHCAITHS.

OszHakomiieHHE ¢ oOpa3laMu TPHUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
IJIaCTMACCHl (TIONMATHIICH, MOIWUIPONIIIEH, MOJWBUHIIXIIOPU, TOJUCTHPON); HATYPaNbHBIA H
CHUHTETHYECKHEe KaydyKuh (OyTaJMEeHOBBIA, XJOPONPEHOBBIH ¥  HW30MPEHOBBIN); BOJOKHA
(HatypaipHble (XJIOTIOK, MIEPCTh, IIENK), HCKYCCTBEHHBbIC (alETaTHOE BOJIOKHO, BHCKO03a),




| cunTeTMueckue (KAIPOH U IABCaH)

IIpodeccnoHabHO OPHEHTUPOBAHHOE CO/IePKAHUE (CoAep:KAHNEe NPUKJIATHOI0 MOLYJIsA)

Pa3znen 8. Xumusi B ObITY H I

DOM3BOJACTBEHHOM AeATEeJLHOCTH YeJI0BeKa

8/8

Tema 8.1.

XuMHU4YeCcKHe TEXHOIOTHU
B ITIOBCETHEBHOM

1 ipoeccroHaIbHOM
JEeSITENHHOCTH YEJIOBEKA

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

8/8

[IpaBuia 3KOJIOTHYECKH 1EIECO00Pa3HOTO TOBEJACHHUS B OBITY U TPYAOBOU JEATEIHLHOCTH B IICIIAX
COXpaHEHUsI CBOETO 3I0POBbSl M OKPYXKAIOIIEH MPUPOJHOW Cpenbl, OMAaCHOCTh BO3ACUCTBUS Ha
YKUBBIE OPTaHU3MbI OPTaHUIECKHUX BEIIECTB OTACIBHBIX KJIACCOB (YTIEBOJOPOIBI, CIIUPTHI, (PEHOIHI,
XJIOPOPTAaHUYCSCKUE TPOU3BOJHBIC, albJCTHIbI W JZp.), IOKa3arelb MPEACIbHO JOMYyCTHUMOM
KOHIICHTPAIlUU U €T0 UCIOIb30BaHKUE.

Ponmp xuMum B oOecriedeHHH SKOJIOTHYECKOM, JHEPreTHYecKOd W TMHUIIeBOH 0e301acHOCTH,
Pa3BUTHH MEIUIMHBI, CO3/JaHUH HOBBIX MaTepHaNIOB (B 3aBUCUMOCTH OT BHUJa MPOECCHOHATBHOM
JeSITeIbHOCTH ), HOBBIX MCTOYHHUKOB 3HEPIuu (aJlbTepHATUBHBIE UCTOYHUKHU »Heprun). [lonarue o
HAayYHBIX METOJaX IIO3HAHH BEIIECTB W XUMHUYeCcKHx peakmmid. [IpemcraBmenuss 06 o0muUX
HAayYHBIX TPUHIUNAX MPOMBIIUICHHOTO TIONYYeHHS BaXKHEHIINX BeIIeCTB (HA TpUMepax
MIPOU3BOJICTBA aMMHUAKa, CEPHON KUCIIOTHI, METaHOJIA).

XUMUs ¥ 3I0pOBbE YEIOBEKa: MpaBuiia 0€30MacHOr0 UCIIOIb30BaHUS JICKAPCTBEHHBIX MTPEIapaToB,
OBITOBOM XMMHH B ITIOBCEIHEBHON KU3HHU

B ToM umncie:

Jlexnus Ne 16

2/2

Jlexmusg Ne 17

2/2

[Ipaktnueckoe 3anarue Ne 10 «I[IpuMeHeHHE XWMHUYECKHX BEIIECTB M TEXHOJIOTHI C y4eToM
Oyaymieil mpodeccuoHaNbHON AEATEEHOCTIY.

Pemenne kelic-3aau 1o TemMaM: THIIEBBIE MPOAYKTHI, OCHOBBI PpAI[MOHAIBHOTO THTaHUA,
BAOKHEHIINE  CTPOUTEIBHBIE W  KOHCTPYKIMOHHBIE  MaTEpUaNbl,  CEIBCKOXO3SIHCTBEHHOE
MIPOU3BOACTBO, KpPAaCKH, CTEKIO, KEepaMHKa, MaTepuanbl A JJIEKTPOHHKH, HaHOMaTepHalbl,
TEKCTHJIbHBIE BOJIOKHA, WCTOYHWUKW DHEPIWH, OPTraHMYeCKHe W MHUHEpalbHbIC YI0OpeHHS,
JIEKapCTBEHHBIE U KOCMETHYECKHE TIPenapaThl, OBITOBA XUMH, MaTepHaIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKHX BOJIOKOH.

3amuta: [IpencraBneHne pe3ynbTaToB pelIeHns Keic-3a1a4 B (hopMe MUHH-JIOKIIaa (10MyCKaeTcst
WCIIOJIb30BaHNe rpadIecKiX U MPE3eHTAIIMOHHBIX MaTEPHUajIOB)

4/4

OK 01
OK 02
OK 04
OK 07
K 2.2

IIpome:xxyTounas arrectanusi B popme auddepeHIPOBAHHOIO 324eTa

Bcero:

74




3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JUCLUIUIMHE UCHOJB3YIOTCS  CIEAYIOIIME CIHELMalbHble IIOMELIEHHs, OCHAIIECHHbIE B
cootBercTBUU ¢ [Ipunoxenunem 3 OIIOII-IT:

- Kabuner «CouunanbHO-ryMaHUTapHBIX JUCLUILIMH

3.2. YueO0HO-MeTOANYECKOE o0ecIieueHue
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

Jlnst  peanuzami  IpPOrpaMMbl  OMONMMOTEYHBIM (GOHA HWMEET TIeYaTHBIE W/WIU
JJIEKTPOHHBIE Y4eOHUKH M 00pa3oBaTelbHbIE PECypChl, JNOMYIIEHHbIE K HCIOJB30BAHUIO TPU
peanuzanuu obpazoBaTenbHbIX mporpaMmMbl CI1O Ha 6aze 0cHOBHOTO 00111er0 00pa30BaHUS:

1. Pynsutuc, I'. E. Xumus: GazoBbiii ypoBenb: yueOnHuk / I'. E. Pymsutuc, @. T.
Oenpaman. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 336 c¢. — ISBN 978-5-09-
121347-8. — Tekct : 3nexTpoHHbIA // JlaHb : anekTpoHHO-OMOIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/473036 (mata oopamenus: 11.02.2026).

2. Xumus : 11-ii kiacc : yrinyOonénnsiii ypoenb : yueObnuk / B. B. Epemun, H. E.
Kysbmenko, A. A. llpoznos, B. B. Jlynun ; nox penakuueii B. B. Jlynuna. — 12-e u3g., crep. —
Mocksa: IIpocsemenue, 2025. — 478 c¢. — ISBN 978-5-09-120710-1. — Texker :
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/497804 (mara obpamenus: 11.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Tabpuensn, O. C. Xumus : 10-ii kmacc : 6a30BbIii ypoBeHb : yueOHuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-e¢ u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 3neKTpoHHBIH // JIaHb : AIEKTPOHHO-

oubmmorteuynas cucrtema. — URL: https://e.lanbook.com/book/473033 (mata oOparieHus:
11.02.2026).

2. T'abpuensan, O. C. Xumus : 11-if kmacc : 6a30Bblii ypoBeHb : yuebHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 7-e u3f., ctep. — Mocksa : [Ipocsemenue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — TekcT : 31eKTpoHHBIH // JlaHb : 31€KTPOHHO-
oubmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/497801 (mata oOparmieHus:

11.02.2026).



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pPACKpBIBAIOTCA 4Yepe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U
npodeccHoHaIbHBIX KOMITIETCHIIUH

Pe3yabTarhbl 00yueHuUs1

Iloka3zaTenu olleHKH pe3yjabTaTra

O1eHo4YHOE MeponpusiTHe

11P6 01. c(hopMHUPOBAHHOCTH
MPEACTAaBICHUI: O  XUMHUYECKOU
COCTaBJISAIONICH

€CTECTBEHHOHAYYHOI KapTUHBI
MHpa, POJIM XUMHUU B TO3HAHUU
SIBIICHUH TIPUPO/IBI, B (HOPMUPOBAHUU
MBIIUIEHUS U KYJbTYpbl JUYHOCTH,
ee (QYHKIMOHAIBFHOW TPaMOTHOCTH,

HEOO0XOIUMOM JUIS pelIeHus
MIPAKTHYECKUX 3a1a4 51
SKOJIOTHYECKHU 000CHOBAaHHOTO

OTHOIIIEHUSI K CBOEMY 3I0POBBIO U
MIPUPOIHON Cpefie;

I[IP6 02. BrmageHwe  CHUCTEMOI
XAMHUYECKUX 3HaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroLIue
MOHATHSA  (XMMHUYECKHH  DIIEMEHT,

aToM, DIIEKTPOHHAsI 000JI0YKa aToMa,
S-, p-, 0-s;mexTpoHHBIE OpOHTANH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,

AJIEKTPOOTPHIIATETILHOCTh, ~ CTEICHb
OKHCIICHHSI,  XHMHUECKas  CBs3b,
MOJIb, MOJIIPHAS Macca, MOJSPHBIN
00BeMm, YTIIEPOTHBIN CKeJIeT,
(GyHKIMOHAIBHAS TPYMINa, paauKa,
H30MepHs, H30MEpHI,
TOMOJIOTHYECKHI  PSill, TOMOJIOTH,
YIIJIEBOIOPOJIBL, KHCIIOpO/I- u
a30TcojIepKaIIme COC/IMHECHUS,
OMOJIOTHYECKH AaKTHBHBIC BEIIECTBA
(yrneBosl, )KUPBI, OEITKH), MOHOMED,
NOJIMMEP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS,
KpUCTAUIMYECKass pelleTKa, THITbI
XAMUYECKHUX peakuuii
(OKHCIUTENFHO-BOCCTAHOBHUTEIILHEIE,
9K30-U DHJIOTEPMHUYECCKHE, DPEaKIUH
HOHHOTI'0 oOMeHa), pacTBop,
3IIEKTPOJIUTEI, HEIJICKTPOJIHTHI,
SIIEKTPOJINTHYECKAsT  TUCCOLMALIMS,
OKHCITUTENb, BOCCTaHOBHTEb,
CKOpOCTb ~ XMMHYECKOH peakuuw,
XMUMHAYECKOE PaBHOBECHUE), TEOPHH H
3aKOHBI  (TEOpUsT  XHMHYECKOTO
CTPOCHUS] OpPraHWYECKUX BEIIECTB

JIEMOHCTPHUPYET TPEACTABICHUS: O

XUMHYCCKOMN COCTaBJISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJIM XHMHH B TIO3HAHUH
SIBJICHUI MPUPOBI, B
(bopMUPOBaHWUU  MBIIUICHUS |
KYJIbTYPBI JIMYHOCTH, ee
(hYHKIIMOHATBHON  TPaMOTHOCTH,
HE00XO0IMMON JUIS pelieHus
MPAKTUYECKUX 3a7a4 i
JKOJIOTUYECKHU 000CHOBAaHHOI'0

OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOAHON cpelie.

HeMoHCTpUpyeT
CHUCTEMOHM XHUMHYECKHUX

KOTOpast

BIIaJICHHE
3HAHUH,
BKJIIOYAET:
OCHOBOITOJIAraroIue TTOHSATUS
(XMMHYECKHII ~ DJIEMEHT,  aToM,
3NIEKTPOHHAsE 000JI0YKAa aToMma, S-,
p-,  d-amekTpoHHBIE  OpOHTATH
aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb,
ANIEKTPOOTPULIATENIEHOCT, CTETICHD
OKHCIICHHUSI, XHUMHUYECKas CBA3b,
MOJIb, MOJIIPHAsi Macca, MOJISIPHBIH
00beM, YTJICPOIHBIH CKeJIeT,
(hyHKIIMOHATBHAS TPYIIIA, PaTuKal,
HU30MEpUS, HU30MEPBI,
FOMOJIOTUYECKUIH psifi, TOMOJIOTH,
YTIEBOIOPOIBI, KHCIIOPOJI- |
a3zoTcozepKaIue COCUHEHHS,
OHOJIOTHYECKH aKTUBHEIE BEIECTBA
(yrieBopsl, SKUPBL, oenkn),
MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIC
COEIMHEHMSI, KpUCTaJUTHYECKas
penierTka, THIIBI  XUMHYECKUX
peaxuuii (oKuCIHTETHHO-
BOCCTAHOBUTENBHBIE,  JK30- H
SHIOTEPMUYECKUE, peakiuu
HMOHHOTO oOMmeHa), pacTBop,
BJIEKTPOJTUTHI, HEDJIEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAS JTUCCOIHAITHS,
OKHCJIUTEIb, BOCCTaHOBHTEIIb,
CKOPOCTh XMMHMYECKOW peaKuuu,
XUMHUYECKOE PAaBHOBECHE), TCOPHH

IIpaxTrueckas padora Nel
[IpakTuueckas padora No2
[Mucemennsiit ompoc Ne 1
[IpaxTrueckas padora Ne3
Tect no Teme:
«Knaccudukanus,

W HOMEHKJIaTypa
HEOPraHUYECKUX BELIECTB
[IpakTnueckas padora Ne 4
[Mucemennsbiit onpoc Ne 2
[Mucemennsiit ompoc Ne 3
[IpakTiaeckas padora Ne 5
[Ipaktuueckas padora Ne 6
Tect no Teme: «PU3UKO-
XUMUYECKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB»

[IpakTudaeckas padora Ne 7
[paktrueckas padora Ne 8
[Tucemennstit orpoc Ne 4
[Ipaktnueckas padora Ne 9
[Mucemennsiit ompoc Ne 5
[IpakTnueckas padora Ne 10
Tecr o teme: «CrIUpTHI.
®enonr

Tect o Teme: «AJIbIETUIBI.
Kap6oHOBBIE KHCTOTHI.
CrnoxHble 3hupbI»
OreHKa KOHCIIEKTa
[Mpaktuueckas padora Ne 11
[Mpaktrueckas padbora Ne 12
[Ipaktnueckas padora Ne 13
[Ipaktnueckas padora Ne 14
Ycraslit ompoc Ne 1
IIpakTuaeckas padora Ne 15




AM. Bytnepoga, Teopus
EKTPOIIUTHUUECKON  AUCCOLMALIUH,
MEPUOINYECKUI 3aKOH ..
MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  S3BIK  XHMHUH,
¢dakTonornyeckue  CBEIACHUS O
CBOWCTBaxX, COCTaBe, MONYyYCHHU H
Oe3omacHOM WCTIOJIb30BaHUH
BAKHEHIIMX  HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB B OBITY U
HPaKTUIECKON JeSITEIbHOCTH
YeN0BeKa;

I1P6 03. copmMupoBaHHOCTH YMEHUIT
BBISIBIISITh XapaKTEPHbIC MPU3HAKU H
B3aUMOCBA3b H3YUYCHHBIX HOHHTHP'I,

MIPUMEHSATh COOTBETCTBYIOILIUE
HOHATHS IPU ONKCAaHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX u
OpraHMYeCKUX  BeIIeCTB M  HUX
IpeBpaLICHUH; BBISIBIISITD
B3aUMOCBSI3b XMMUYECKUX 3HAHUH ¢
MOHATUAMU UM TIPEACTaBICHUSIMHU
JIpyrux €CTECTBEHHOHAYYHBIX
NPEIMETOB;

ITP6 04. copMHpOBaHHOCTH YMEHHH

UCIIOJIB30BaTh HauMEHOBaHUS
XUMMHYECKUX COeIMHEHH I
MEXIyHapOIHOTO cor03a
TEOPETHUYECKOH U MPUKIAAHOU

XUMUU M TpPUBUAIbHBIE Ha3BaHUS
BOXKHEUIUX  BEMIeCTB  (ITHIIEH,
aleTHIIEH, TJIMIEPYH, deHom,
(dbopManpleruy;, YKCyCHas KHCIOTa,
[JIMIUH, YrapHbId ra3, YrieKucCiblid
ra3, aMMHaK, TralleHas H3BeCTb,
HEralieHasl U3BECTh, NMHUTHEBAs cOJa
U JpPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYEeCKUX M OpraHMYECKUX
BEILLECTB, YPAaBHEHUS XUMUYECKHUX
peakiuii, OOBICHATH WX CMBICI;
MOTBEPKIATh XapaKTepHbIE
XUMHYECKHE  CBOWCTBA  BEIIECTB
COOTBETCTBYIOLIUMH
SKCIIEPUMEHTAMHU U 3alHUCSIMH
YPABHEHUI XUMHUECKUX PEAKLINI;

[1P6 05. chopMHUPOBAaHHOCTH YMEHHIA

YCTaHaBJIUBATb MIPUHAAJIC)KHOCTD
HN3YyYCHHBIX HCOPraHNn4CCKUX nu
OpTraHUYCCKUX BCIICCTB K

ompeNeJICHHBIM KJlaccaM W TpyIam
COCIMHCHHM, XapaKTepu30BaTh WX
COCTaB M Ba)XKHEHIIME CBOMCTBA;
ONPENESITh  BHIBI  XMUMHYECKHX

U 3aKOHBI (TEOpHS XHMHYECKOTO
CTPOCHHSI OPTaHWYECKHX BELIECTB
AM. byrneposa, Teopus
3IEKTPOJUTUYECKON AUCCOLUALINN,
MEePUOINUECKU I 3aKOH AN.
MenzeneeBa, 3aKOH COXpPaHEHHS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMH  A3BIK  XUMHUH,
(akToJIOrHMYeCKHe  CBEACHUS O
CBOMCTBAax, COCTABE, IIOJyYCHUH U
0e3omacHOM HCIIOJIb30BAHUU
BOKHEHIINX HEOPraHWYECKUX W
OpPTaHMYECKUX BELIECTB B OBITY U
MIPaKTUYECKON JeATENBHOCTU
YeII0BEKA.

BrisBisier xapakTepHble NpPU3HAKH
u B3alMOCBS3b M3Y4EeHHBIX
MOHSITUH, MPUMEHSET
COOTBETCTBYIOLINE TIOHATUS MpH
ONHMCAaHUM CTPOCHHUS U CBOWCTB
HEOPraHMYECKHX M OPraHWYeCKHX
BEIIECTB H HUX MpEeBpallCHUI];
BBISIBJISET B3aMMOCBS3b
XMUMUYECKHUX 3HAHUM C MOHATUSIMH
W OPEACTAaBICHUSIMH  JPYTuX
€CTECTBEHHOHAYYHBIX IIPEMETOB.

Hcnonesyet HauMEHOBaHUS
XUMHYECKUX COeJIMHEHHN I
MEXIYHapOJIHOTO cor3a
TEOPETHUYECKOM W IPUKIAJHON

XUMHH W TpPUBUAIBHBIE Ha3BaHUA
BOKHEUITUX  BEMIECTB  (ITUJICH,
alieTWiIeH,  TIWIepuH,  (eHod,
(hopManprern, ykCycHasi KUCIIOTa,
[JIMUWH, YTapHBIA ra3, YriIeKUCHbId
ra3, aMMuak, TallleHas W3BeCTb,
HeraiieHasl U3BeCTh, TUThEBAs COfa
U JApPYTUX), COCTAaBISET (OPMYIIBI
HEOPTaHUYECKUX W OPraHHMYECKUX
BEIIECTB, ypPaBHEHUS XHUMHUYECKUX
peaknui, OOBACHAET WX CMBIC;

MOJTBEPKIAET XapaKkTepHbIE
XHUMHYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMHU

SKCIIEPUMEHTaMU U 3alKCsIMU
YpPaBHEHU XUMUYECKUX PEAKITUH.

VYcranapnuBaeT —MNPUHAJICKHOCTh
M3YYEHHBIX  HEOPTaHUYECKUX U
OpraHUYEeCKUX BCIIECTB K
onpeIeIeHHBIM KJaccaM H
rpyniam COEJIMHEHU,
XapakTepu3yeT WX COCTaB |
BaOKHEWILIME CBOMCTBA; OMpenemsieT
BUJIBI XUMHAYECKHX cBs3ei




cBs3eil  (KOBaJICHTHas,  HMOHHa,
MeTaJUTHIecKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMYECKUX peuieTox
BCIIECTB; KJIaCCU(HIIUPOBATH
XUMUYECKHUE PEaKITHM;

I[IP6 06. BnageHWe OCHOBHBIMHU
METOJaMH  HAYYHOTO  IO3HAHHMS
BCIIECTB M XHMHUYCCKHX SIBICHHH
(nabmoaenue, HU3MepeHue,
9KCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. chopmMupoBaHHOCTH YMEHUIT
MPOBOJIUThH PACYETHI IO XUMUYECKUM

dhopmynam u YpaBHEHUSAM
XUMHUYECKHUX peaxui c
HCIOJIb30BaHUEM ¢duzngeckux
BEJINYUH, XapaKTEePU3YIOLIUX
BEILECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacCChlI, o0BbemMa
(HOpManbHBIE ~ YCTIOBUSI)  Ta3oB,
KOJIMYECTBA BEIIECTBA;
HCIIONTB30BaTh CHCTEMHEIE

XUMHUYCCKUC 3HAHUA IJId MPUHATHA
pCH_IeHI/Iﬁ B KOHKPETHBIX )KU3HCHHBIX
CUTYyalusx, CBA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHHUCM.

I1P6 08. copMupOBaHHOCTh YMEHHIA

MJIAHUPOBATH u BBITIOJTHSATH
XUMHUYECKUN JKCIIEPUMEHT
(npeBpareHus OpraHUYECKUX
BEILECTB npu HarpeBaHuu,

MOJIy4eHUE STUIICHA W M3YYEHHE ero
CBOWCTB, Ka4eCTBEHHbIC PEaKIH Ha
NbJETUABl, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHaTypanus OeJKOB IpH
HarpeBaHWM, [BETHBIE  peakiuu
0enKoB; MPOBOJUTH peaxkuuu
MOHHOTI0 OOMEHa, ONPEACIsTh CPesy
BOJIHBIX PacTBOPOB, KadeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHWSI; pemaThb
JKCIEPUMEHTANIbHBIE  33JIa4d 10
temam "Metamel" u "Hemeramib")
B COOTBETCTBHM C  IpaBHJIaMU
TEXHHUKHU Oe3omnacHoCTH npu
oOpamieHu ¢  BEIIECTBAMU U
na0opaTopHBIM 000pyAOBaHHEM;
NPE/ICTABIATh pe3yIIbTaThI
XUMHAYECKOTO  JKCHEpUMEHTa B
dopme 3amucu ypaBHEHUI
COOTBETCTBYIOILIUX peakumi 51
(dbopMyIupoBaTh BHIBOJBI Ha OCHOBE
9THUX PE3YJIbTATOB;

(roBayileHTHas, VOHHAS,
MeTaJuTHIecKasi, BOJIOPOJTHAS ),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB; KJIACCUPUIUPYET

XUMHYCCKHUE pCaAKIIHHU.

BrnageeT OCHOBHBIMH METOIAMU
HAYYHOTO TIO3HAHWS BEIIECTB WU
XAMHYECKHAX SIBJICHUN
(mabmronenue, HU3MEpeHHe,

OKCIICPUMCHT, MOI[eJ'II/IpOBaHI/IG).

IIpoBoaut pacueTsl 1o
XUMUYECKUM hopmynam u
YPaBHEHUSM XUMHUYECKHUX pPeaKInuit
C WCIIONB30BaHUEM (U3UYECKUX

BEJIMYHH, XapaKTepU3YIOLINUX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOPOHBI: MAacCHlI, o0pema
(HOpManpHBIE ~ YCTIOBHSI)  Ta3oB,

KOJIMYECTBA BCHICCTBA; UCIIOJIB3YET
CUCTCMHBIC XHMHYCCKHUC 3HAaHUA

IUIs  TpUHATHA ~ peIleHHH B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLusiX, CBSI3aHHBIX c

BEIICCTBAMU U UX IPUMCHEHUEM.

[Tnanupyer u BBITIOJHSIET
XUMUYECKUN IKCTIIEPUMEHT
(npeBpateHus OpraHu4eCcKUX
BEIIIECTB npu HarpeBaHuH,
MOJTydeHUE STWIEHA W H3yYeHHE
ero CBOWCTB, Ka4eCTBEHHBIC

peakIy Ha ajabJETUIBI, Kpaxmall,
YKCYCHYIO KHUCJIOTY; J€HaTypalus
OENKOB TIpH HArpeBaHWH, [IBETHHIC

peakuuu 0enKoB; MIPOBOJIUT
peakIu HOHHOTO obmeHa,
ompeaenseT cpeny BOJTHBIX

pPacTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cyjbdar-, KapOoHAT- ¥ XJIOPUI-
AQHWOHBI, HAa KATHOH AMMOHHS,
peraet IKCTIEPUMEHTAIbHBIC
3aMa9d 1o TemaMm "MeTamiel" "
"Hemetamisl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH
Mpu OOpalleHuH C BEUIECTBAMU M
mab0paToOpHBIM  000PYIOBaHUEM;
MIPEICTaBIsIeT pe3yIbTaThl
XUMHYECKOTO  DKCIIEPUMEHTa B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIONINX  pEaKUUd W
(hopMynupyeT BBIBOABI Ha OCHOBE
9THX Pe3yJIbTATOB.

AHanusupyer
nH(pOpMaIHIio,

XUMUYECKYIO
MOJTyYaeMyl0 W3




I1P6 09. copMupoBaHHOCTH YMEHUS | Pa3HBIX  MCTOYHHKOB  (CpPEICTB

aHAM3UPOBATh XIMHYECKYIO | MaccoBOW  WH(pOpMAIH,  CETh

uHpopManMio, monydaemyro w3 | MlHTEpHeT U Apyrue).

pasHBIX ~ HCTOYHUKOB (cpencTs

MaccoBOit nHbOpMaITIH, ceth | CoOmromaeT mpaBmiIa SKOJIOTHISCKI

WHTEepHET U NpyTHE). [Ie7IeCO00Pa3HOro  IMOBEACHUS B
OBITY U TPYIOBOH AEATENLHOCTH B

ImP6  10. c(OPMHUPOBAHHOCTD | IEIAX COXpaHEHUs CBOETO

YMEHUMI coOJTI0IaTh MpaBwiia | 310POBbA u OKpY’Karolen

3KOJIOTMUYECKU 1eJIeCO00Pa3HOro | IPUPOAHOW  CpeAbl;  YYUTHIBAET

noBeZicHWsT B OBITY W TPYAOBOM | ONMACHOCTH BO3JEHCTBHUS Ha JKUBBIC

JIESTEIbHOCTA B LENSIX COXPaHEHHUS | OPTaHU3MBI OTIpe/IeJICHHBIX

CBOETO 3/[0POBbS W OKPYXKAIOIIEH | BEIIECTB, MMOHUMAaeT CMBICTT

NPUPOAHOM  Cpelpl;  yYUTHIBATh | TIOKa3aTels npeaenbHOR

OTACHOCTHh BO3JEHCTBHA Ha JKWBBIE | TOMYCTHMOMN KOHIIEHTPAIINH.

OpTraHu3MBI OIPEIEICHHBIX BEIIECTB,

MOHUMAs CMBICT rokaszaTens

IIpEeNEIbHON JIOITYCTUMOM

KOHIIEHTPAIIH.

[lepeueHb OLIGHOYHBIX MEPOIMPHUATHH, MOAJEKANIMX OICHKE B paMKax TEKYIIEro
KOHTPOJISI M TPOMEKYTOYHON AaTTecTallid, M KOMIUJIEKT KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB
npuBeneH B [Ipunoxkenusx 1,2 k paboyeii mporpamMMe yueOHON AUCIUILTHHBL.
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