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YTBEPXKICHHOTO MpHKa3oM MuHHUcTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @exepanuu oT
17 mast 2012 1. Ne 413, u nonoxxenuit ¢enepanbHOl 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
oOmiero o0Opa3oBaHMs, YTBEPXKJIECHHOW MpuKazoM MuHHCTEpCTBa MpocBelieHus Poccuiickoi
®enepanun ot 18.05.2023 1. No 371.
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN TPOIT'PAMMBI YYEBHON
JUCHUITIMHBI «OY .12 Xummus»

1.1. MecTO TMCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM POrpaMMbl

VYueonas nucuumimHa «OY .12 Xumusy» sBisiercs 4acThio 00111€00pa3oBaTeIbHOTO
MKJIa 00pa3oBaTENbHONW MPOrpaMMbl B COOTBETCTBHH C (eiepalbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTebHBIM CTaHAAPTOM MO creruaibHocTH 44.02.02 «IIpenmogaBaHue B HayadbHBIX
KJIaccax», YTBEPKACHHBIM IpuKka3zoM Munucrepcrsa npocsenienuss Poccuiickonn @enepanuu
ot 17.08 2022 r. Ne 742.

1.2. Hean 1 muiaHupyeMble pe3yabTAaThl OCBOCHHUS YUEOHOW TUCIUTINHbI

1.2.1. leau y4eOHOM JUCUMIIIIMHBI

Hemssmu  m3ydyenust npeamera «OVYJI.12 Xumus» Ha ypoBHE CpeAaHEro oOUIero
oOpa3oBaHusi Ha 6a30BOM YpOBHE SIBIISIIOTCS:

dopMHUpOBaHUE Yy CTYJECHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIIOIICH €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHpPa KaK OCHOBBI MPUHITHS PEIICHUN B XU3HH M TMPOU3BOJICTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOT'O TIOBEICHUSI B IIPUPOJTHOM cpejie.

3amadyy QUCIUILIUHEI

1) chpopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOLECCOB U
SABJIICHUA B OKpYXKalIlel cpeae, IEeNOCTHOM HaydyHOM KapTUHBI MHpa B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUBaTh YMEHHE COCTaBIATH (POPMYIIbI HEOPTAaHMUECKUX U OPTaHUYECKUX BEIIECTB,
YPaBHEHHUSI XMMHUYECKHX pEaKlMid, OOBICHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YIbTATHI
XUMUYECKHUX SKCTIEPUMEHTOB

3)bopMupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX XUMHUYECKHX SKCIIEPUMEHTATBHBIX
UCCIIeIOBAaHUN C COONIOJIeHuEM TMpaBui 0O€30MacHOCTH  OOpallleHusi C BEHIECTBAMU H
nabopaTopHbBIM 000PYOBAaHUEM;

4)pa3BUBaTh YMEHHS UCIOJIB30BATh HHPOPMAIIUIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX
HMCTOYHUKOB;

5) cdopmMupoBaThb yMEHMs MPOTHO3UPOBATH TMOCIHEACTBUS CBOEU JEATENBHOCTH U
XUMHYECKUX MPUPOIAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopMupoBaTh IOHMMAaHUWE 3HAYUMOCTH JOCTHXKEHUS XUMHUYECKOM HayKh U
TEXHOJIOTUH JJI Pa3BUTUS COITMAIBHON U MPOU3BOJICTBEHHOU cep.



1.2.2. [Inanupyemble pe3yabTaTbl 0CBOCHHUS Y4eOHOI JMCUUNIUHBI B COOTBETCTBUH
¢ PI'OoC CIIO u Ha ocaoBe PI'OC COO
Oco0oe 3HaueHue aucuMIUIMHA UMeeT npu ¢opmupoBanuu u passutun OKO01, OKO02,
OK04, OK07 u I1K1.1.

Kon u IInanupyemMble pe3yJbTAaThl 0CBOECHHS THCIUILIHHBI
HaMMEHOBaHUe Oo61mme JAucunmimHapHbie (MpeaMeTHbIE)
¢GopmupyembIx
KOMIIEeTeHIH I

OK 01. B yvactu TpynoBoro BocutaHus: - BJAJIETh CUCTEMOU XUMUYECKUX
Bri6upath - TOTOBHOCTD K TPY/y, OCO3HAHUE 3HAHUU, KOTOpasi BKIIOYAeT:

CHIOCOOBI [IEHHOCTH MacTEepPCTBa, TPYI0JIt00ueE; OCHOBOTIOJIATAIOIINE TIOHSATHUS

pelieHus 3aaau - TOTOBHOCTb K aKTUBHOMU ACSITENLHOCTU | (XUMUYECKHI 3JIEMEHT, aTOM,
npodeccCHoHANIbH | TEXHOJOTUYECKOW U COLMATbHON ANIEKTPOHHAs 000JI04Ka aToma, S-, p-, d-
Oif IESATENIbHOCTH | HAIMPaBJIEHHOCTH, CIOCOOHOCTh AIIEKTPOHHBIE OPOUTATIN AaTOMOB, HOH,
MPUMECHHUTEIBHO | HHUIIMAPOBATH, IUTAHUPOBATH U MOJICKYJIa, BaJICHTHOCTD,

K pa3jIM4HbIM CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AIIEKTPOOTPHUIATETLHOCTD, CTETICHD
KOHTEKCTaM JESITCIIBHOCTD. OKHCJICHHSI, XHMHYECKasl CBS3b, MOJIb,

OBnazneHne yHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIHHBIMU
NENCTBUSIMU:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (OPMYITUPOBATH U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIECTBEHHBIN
MPU3HAK WJIX OCHOBAHUS IS
CpaBHEHUs, KilaccupuKanuu u
000011eHMS,

- ONIPEAEIIATH LIeNU AEATENbHOCTH,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH UX
JIOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHHSIX

- BHOCUTh KOPPEKTUBHI B JICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUM
JIeSITEIIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE
MIPU PEIICHUHN KU3HEHHBIX TTPOOIIEM.
0) 6a30BBIC UCCIIEIOBATEIIBCKIE
JICCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
JESTEIbHOCTH, HAaBBIKAMU Pa3peIIeHHs
npo0Jem;

- BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U U aKTYaJIM3UPOBATh 3aj1aqy,
BBIJIBUTATh TUIIOTE3Y €€ PELICHNUs,
HaXOJIUTh APTYMEHTHI JJIS

MOJIIpHasi Macca, MOJISIPHBINA 00bEM,
YIIIEPOIHBIN CKeNeT, () yHKIIMOHAIbHAS
rpymma, paaukai, H30Mepus, H30MephblI,
TOMOJIOTUYECKUM PsiJl, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOA- U
a30TcojepKallue COeTUHEHUS,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA
(yrnmeBopbl, )KUpPBI, OETTKK), MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHECHHS,
KpUCTAJUTMYECKasi pelieTKa, TUIThI
XUMHUYECKUX peakinii (OKUCIUTETHHO-
BOCCTAaHOBUTEJbHbIE, 3K30-1
SHIOTEPMUYECKHE, PEAKIIMM HOHHOTO
oOMeHa), pacTBOp, SJIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DIIEKTPOTUTHIECKAS
JUCCOLIMAIINS, OKHCIIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKOU
peaxkiuu, XMuMU4eCKoe paBHOBECHE),
TEOPHUU U 3aKOHBI (TEOPHS] XUMUIECKOTO
CTPOCHMSI OPraHNYECKuX BemecTB A.M.
BbyTtneposa, Teopust 31E€KTPOIUTHIECKOM
JIACCOLIMAIMU, TIEPUOIUYECKUI 3aKOH
JA.N. Menneneesa, 3aK0OH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU,
(haKkTOJIOTHUYECKHUE CBEACHUS O
CBOMCTBAX, COCTABE, MOJYYEHUU U
0€3011acHOM HCII0JIb30BAHUH BAYKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYICCKOM
JIeATETbHOCTH Y€JIOBEKA,

YMETh BBISBIISATH XapaKTePHBIC IPU3HAKU




JTIOKA3aTeIbCTBA CBOUX YTBEPIKICHHM,
3a7aBaTh [IapaMeTpbl U KPUTEPUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHbIG B X0O€
pCIICHUS 33JIa4H PE3YJIbTAThI,
KpI/ITI/I‘-IeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCHOBI/IHX;

- YMETh IMEPEHOCUTH 3HAHUS B
MO3HABATEIIBHYIO U TIPAKTUYECKYIO
00J1aCTH )KHU3HENEATEILHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIaCTeH;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeﬂHaI‘aTB
OpPUTHHAJILHBIC MTOIX0JIbI U PEIICHUS;
- CIIOCOOHOCTB MX HCITOJb30BaHUS

B II03HABATENLHOM U COIMAIBLHOM
[IPaKTUKE

Y B3aMMOCBS3b U3YUYCHHBIX MMOHITUH,
MIPUMEHSATHh COOTBETCTBYIOIIME TTOHATHS
MIpY ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB U UX MPEBPAIICHUHN; BISIBISATD
B3aHMMOCBSI3b XUMHUUECKUX 3HAHUM C
MOHATUSIMUA U MIPEICTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETb UCIIOJIb30BaTh HAMMEHOBAHUS
XUMHUYECKHUX COCIUHEHUN
MEKIYHApOIHOTO COI03a TEOPETUUECKOM
Y MIPUKJIAJHON XUMUU U TPUBUAIBHBIE
Ha3BaHUs BOKHEHUININUX BEIICCTB (ITUIICH,
arleTHIICH, TIHIEePUH, (PEeHOT,
dbopmaibieTu 1, YKCyCHasi KHCIIOTa,
[JIMLWH, YTapHBIMA a3, YIJIEKUCIbIN ra3,
aMMHaK, ralieHasl U3BeCTh, HerameHas
W3BECTh, MTUTHEBAS COJA U JIPYTUX),
COCTaBIATH (OPMYIIBI HEOPTAHUYECKUX U
OPraHUYEeCKHUX BEUIECTB, YPABHCHUS
XUMHUYECKUX PEAKIUH, OOBSACHATh UX
CMBICJT; IOATBEPKIATh XapaKTEPHbIE
XHUMHYECKHE CBOHCTBA BEIIECCTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U
3alUCsIMU YPAaBHEHUN XUMUYECKUX
peaKuuii;

- YMETb yCTaHaBJIUBAThH
MIPUHAJIC)KHOCTDh U3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB K OINPEICICHHBIM KJIacCaM U
rpyImnamM COEIUHEHUH, XapaKTepU30BaTh
MX COCTaB M BaXXHEHIITNE CBOMCTBA;
OIIPEAENATh BUAbl XUMUYECKUX CBA3EMN
(KoBasieHTHAs, MOHHAS, METAJNTUYECKAs,
BOJIOPOJIHAS ), TUITBI KPUCTAITTHYECKHUX
PEIIETOK BEIIECTB; KJIACCU(PHUIIMPOBATH
XMMHUYECKHE PEaKu;

- chopMupOBaTh MPEICTABICHUS: O
XHUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MUDA,
pOJIM XMMUU B IO3HAHUU SIBJIICHUHN
MIPUPOJIBI, B POPMUPOBAHUU MBITIICHUS
U KYJIbTYPBI JIMYHOCTH, €€
(YHKIIMOHATEHON TPaMOTHOCTH,
HEOOXOIUMOM JTsI pEIICHUS
MPAKTUYECKUX 3a71a4 U HKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3JI0pPOBbIO U IPUPOJAHON CpeliE;

- YMETb IPOBOAUTH PACYETHI 110
XUMHAYECKUM (POpMYJIaM B YPaBHEHHUSIM
XUMHUUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM
(UBUYECKUX BEITNYHH,




XapaKTEPU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacCCHI,
o0beMa (HOpMalIbHBIC YCIIOBHS ) Ta30B,
KOJINYECTBA BEILIECTBA; NCIOJIb30BATh
CHUCTEMHBIC XUMUYECKUEC 3HAHUS TSI
MPUHSITHS PEIICHUN B KOHKPETHBIX
KH3HCHHBIX CUTYaIUsX, CBI3aHHBIX C
BEIICCTBAMH U WX PUMEHCHHEM

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezAcTBa MOUCKa,
aHaM3a u
HWHTEPIIPETAINH
nHpopManuu, u
MH(pOPMAIIMOHHBI
€ TEXHOJIOTUU
JUTSI BBITIOJTHEHUST
3a1a4
npodeccnoHaTbH
Ol JIeATEIbHOCTH

B oGnact eHHOCTH Hay4YHOTO
MO3HAHUS:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U
0OIIECTBEHHOH MPaKTHKH, OCHOBAHHOTO
Ha JIMaJiore NpakTHUKH, OCHOBAaHHOTO Ha
JUAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
HOJUKYJIBTYPHOM MHUPE;

- COBEpILEHCTBOBAHUE SI3bIKOBOM U
YUTATEIBCKON KYIBTYpPhI KaK CPEJICTBA
B3aUMOJICHCTBUS MEXY JIFOIBMU U
MO3HAHUS MHPA;

- 0CO3HaHHE LIEHHOCTH HAyYHOH
NeSITeTbHOCTH, TOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U
HCCIIEIOBATEIIbCKYIO ACSITEITbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;
OBnazeHne yHUBEpPCAIbHBIMU
y4eOHBIMH [103HABATEIbHBIMU
JIEHCTBUSIMU:

B) B paboTa ¢ uHpopMarueii:

- BJIAJIETh HABBIKAMH MTOTyYCHHS
UH(pOPMAaLIUU U3 MCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEITLHO OCYIIECTBIISTh
MOUCK, aHAJIN3, CUCTEMATU3aLIIO0 U
HUHTEPIPETANNI0 HHPOPMALTUU
pas3INYHBIX BUAOB U (popMm
NIPEJICTaBIICHHUS;

- C€03/1aBaTh TEKCTHI B PA3TUYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
UHGOPMALIUHU U LIEJIEBOH ayTUTOpHH,
BbIOMpasi ONTUMANBHYIO (POpMY
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OIICHHMBATH JIOCTOBEPHOCTH,
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBHUE MMPABOBBIM U MOPAILHO-
TUYECKHM HOpMawm;

- WCIOJB30BATh CPEACTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pELIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U

- YMETb IJITAHUPOBATH U BBIIIOJIHATH
XUMHYECKUAN SKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX BEIIECTB
NIpY HarpeBaHUM, MOJTyYCHHE ATUIICHA U
M3YYEHHUE €ro CBOMCTB, KAUYECTBECHHbBIC
peaKIMy Ha ajJbJeru/Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; ILI€HaTypanus
O€JIKOB P HAIPEBaHMH, [IBETHHIC
peaxiuu 6eIKOB; IPOBOAUTH PEAKIIHH
MOHHOTO 00MEHA, ONPENIEISATh CPELY
BOJIHBIX PACTBOPOB Kaue€CTBEHHBIE
peaknuu Ha cynabdar-, KapOoHaT- U
XJIOpU-aHUOHBI, HA KATHOb aMMOHHS;
pemaTh SKCIEPUMEHTAIbHBIE 3a]1a91 110
temaMm "Metamiel" u "Hemeramis") B
COOTBETCTBUU C MIPABUIIAMH TEXHUKHU
0€301acHOCTH MPU 0OpaIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM
00opynoBaHUEM; TPEICTaBII
Pe3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA
B (hopMme 3anucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIIMN U
(bopMyIMpOBaThH BBIBO/IBI HA OCHOBE ITH;
pe3yJbTaTOB,

- YMETh aHaJU3UPOBATH XUMHUECKYIO
nH(popMaIKIo, MOTy4aeMyI0 U3 pa3HbI,
UCTOYHHKOB (CPEJICTB MacCOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue);
- BJIaJIeTh OCHOBHBIMU METO/IaMHU
HAYYHOTO TTO3HAHUS BEUIECTB U
XUMHYECKHU; SBIICHUH (Ha0oneHue,
U3MEpeHue, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJMTH PACUETHI IO
XUMHYECKUM (hopMyrnaM U ypaBHEHUs!*,
XUMHYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM
(bu3nUeCKUX BETUUUH
XapaKTEPU3YIOIINX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI: MACCHI,
00beM; (HOpMallbHbIE YCJIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA; NCIOIb30BaH
CHCTEMHBIE XUMUYECKUE 3HAHUS TSI
MPUHSTHS PEIICHUN B KOHKPETHBI;
KH3HEHHBIX CUTYaIUsX, CBI3aHHBIX C




OpraHU3aIMOHHBIX 32124 C
co0uro/IeHreM TpeOOBaHMi
9PrOHOMHKH, TEXHUKU O0€301MaCHOCTH,
THTUEHBI, pecypcocOepekeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€301aCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alUThl UHOPMAIIHIH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JMYHOCTHU

BCIICCTBAMH 1 UX ITPUMCHCHUEM

OK 04.

S dexTuBHO
B3aHMOJICIICTBOB
aTh 1 paboTaTh B
KOJUIEKTHUBE U

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJILHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJIaJICHUE HABBIKAMH Y4€OHO-
MCCIIEI0OBATENIbCKOM, TPOEKTHON 1

- YMETbh IJIAHUPOBATh U BBINOJIHATh
XUMHYECKUAN SKCIIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BEIIECTB
[IPY HarpE€BaHUU, NOJTYYECHHUE ITUICHA U
M3Yy4YEHUE €r0 CBOMCTB, KAUECTBEHHbBIE

KOMaH/Ie COLIMAJIbHON JESTENIbHOCTH; peaxkiuy Ha ajabAeTuAbl, Kpaxmad,
OBnazneHne yHUBEPCAIbHBIMU YKCYCHYIO KHCIIOTY; I€HaTypaIus
KOMMYHUKATUBHBIMU JCHCTBUSMHU: OEJIKOB MpU HarpeBaHUU, I[BETHHIE
0) coBMeCTHas e TEIIbHOCTD: peaxiuu 6eIKOB; IPOBOAUTH PEAKIIHH
- TOHMMATh M HCTOJIb30BaTh HMOHHOTO 0OMEHa, OTIPEeNENATh CPEIy
IpeuMyIIecTBa KOMaHAHON U BOJIHBIX PACTBOPOB, KAUE€CTBEHHBIC
WHIUBUTyaJIbHON PabOThI; peaknuu Ha cynabdar-, KapOoHaT- U
- [PUHUMATH LIEJIH COBMECTHOU XJIOpUI-aHUOHBI, HA KATHOH aMMOHHS,
JeSITEIbHOCTH, OPraHU30BbIBATH U pelaTh AKCIepUMEHTaIbHbIE 33J]a4H 110
KOOPJAMHUPOBATH JCHUCTBUS 11O €€ temaMm "Metamiel" u "Hemeramis") B
JOCTUKEHUIO: COCTaBJIATH IJIaH COOTBETCTBUU C IPABUJIAMH TEXHUKHU
NENCTBUI, pacpeaensiTh POIH C 0€301MacHOCTH MIPH OOPAICHUH C
Y4€TOM MHEHUM YYaCTHUKOB BEIIECTBAMH U JIAOOPATOPHBIM
00CyXJaTh pe3yIbTaTbl COBMECTHOM 000pyoBaHUEM; TIPECTABIATh
paboThl; pe3yJIbTaThl XUMHUUECKOTO IKCIIEPUMEHTA
- KOOPAMHUPOBATH U BBINOIHAThH B (hopMe 3amucu ypaBHEHUH
paboTy B yCIOBUSX peaibHOIO, COOTBETCTBYIOIINX PEAKIINH U
BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO (GbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATHX
B3alMOJICICTBUS; pe3yJIbTaTOB
- OCYUIECTBJIAATH TO3UTHUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBISATH
TBOPYECTBO U BOOOpakeHUE, ObITH
MHULIMATUBHBIM OBlaieHHe
YHUBEPCATBHBIMH PETYJIATUBHBIMHU
JEUCTBUSIMHU:

T IpUHATHE ce0s U APYTUX JIOJEH:

- MPUHUMATh MOTUBBI U aPTyMEHTHI

JIPYTUX JIFOJEH IpU aHAIU3e

PE3YNbTATOB JI€ATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO

JIPYTHX JIFO/ICH HA OLIUOKY;

- pa3BUBATh CMIOCOOHOCTH MMOHUMATH

MUD € NO3UIUH IPYrOro 4eJI0BEKa
OK 07. B o6mactu sxomoruueckoro - chopmMupOBaTh MPEICTABICHUS: O
ConeiicTBOBaThH BOCIIUTAHUS: XUMHUYECKON COCTABIISIIOIIEH

COXPaHEHHIO

- c(OpMUPOBAHHOCTH IKOJIOTHUECKON

€CTECTBEHHOHAYYHON KAPTHUHBI MUpA,




OKpY’Karoleu KYJbTYpbl, IOHUMAHUE BIUSHUS POJIM XMMUU B ITO3HAHWUHU SBJICHUI
Cpenpl, COLMAIbHO-9KOHOMHYECKUX MPOLIECCOB | MPUPOJIBL, B (POPMHUPOBAHNUYU MBIIIJICHUS
pecypcocOepexe | Ha COCTOSIHUE IPUPOTHON U U KyJbTYpbI JINYHOCTH, €€
HUIO, IPUMEHATh | COLMAJIBHOM Cpefibl, OCO3HAHUE (byHKIMOHAIBHON IPaMOTHOCTH,
3HaHUA 00 IJ100abHOTO XapaKTepa IKOJIOTUYECKUX | HEOOXOIMMOM sl peIIeHUs
U3MEHEHUU npooiieM; IIPAKTUYECKUX 3aJ1a4 U IKOJOTUYECKU
KJIUMarTa, - IUIAHUPOBAHHUE U OCYILECTBIICHHUE 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
MIPUHLIMIIBI JICUCTBUI B OKPYKAIOLIEH Cpelie Ha 3JI0pPOBBIO U IPUPOJAHOU CpELIE;
OepexKIIMBOTO OCHOBE 3HaHUS LieJIel yCTOMYUBOTO - yMeTb cO0JII0/1aTh IIPaBUIIa
IIPOU3BOJICTBA, pa3BUTHS YEJIOBEUECTBA; HKOJIOTHYECKH 1IeTIECO00Pa3HOTO
3¢ heKTHBHO AKTHUBHOE HENPUATHE JICHCTBU, MOBE/ICHUA B OBITY U TPYJOBOU
JeMCTBOBATh B IPUHOCAIIMX BpeXl OKPYXKarolleh cpelie; | ACSITEIbHOCTU B LENSIX COXPAHEHUS
Ype3BbIYANHBIX - YMEHHUE IPOrHO3UPOBATh CBOETO 3/I0POBBS U OKPYKaOILIEH
CUTYaLUsAX HEeOJIaroNpUITHBIE 3KOJIOTHYECKHE IIPUPOJIHOM Cpesbl; yUUTHIBATH

MIOCJIEICTBHS IPEITPUHUMAEMBIX ONaCHOCTh BO3/ECHCTBUS HA KUBbIE

JEICTBUH, IPENOTBPALLATh UX; OpraHU3Mbl OIPEEIIEHHBIX BEIECTB,

- pacUIMpeHHE OIbITa AEATEIbHOCTH MIOHUMAsl CMBICJI TT0Ka3aTess IpeaeabHON

HKOJIOTMYECKOM HANPaBIEHHOCTH; JIOIYCTUMON KOHIIEHTPaLuu

- OBJIaJICHUE HaBBIKAMH Y4€OHO-

HCCIIE0BATENBCKON, POEKTHON U

COIIMAJIbHOM JI€ATEIbHOCTH
[K.1.1 B gactu Tpy10BOTO BOCIIUTAHHUS: OIpeAeNaTh LEend U 3aJadyd  YpoKa,
[IpoekTupoBaTh | - TOTOBHOCTb K TPYIy, OCO3HAHUE IJIAHUPOBATH ero c y4eToM
porecc LIEHHOCTU MacTepCTBa, TPY10J1t00ue; 0COOEHHOCTEN METOJIMKH IPEIOoIaBaHUs
oOyueHus Ha - TOTOBHOCTb K aKTHUBHOM JESITENLHOCTA | Y4eOHOTO MpeaMera, Bo3pacTra, Kiacca,
OCHOBE TEXHOJIOTMYECKON U COLUAIbHOMN WHIUBUAYAJIbHBIX u BO3PaCTHBIX
benepanbHBIX HAIPaBIEHHOCTH, CIOCOOHOCTD ocoOeHHOCTEH  ofywaroumxcs U B
roCy/lapCTBEHHbl | MHULIMMPOBATh, IUIAHUPOBATD U COOTBETCTBUU c COBPEMEHHBIMU
X CaMOCTOSTENIbHO BBIIOJIHATH TAKYIO TpeOoBaHUSIMU K YPOKY
00pa3oBaTeNbHBl | IEATEIBHOCTH; (IMIAKTUYECKUMH, OpraHU3allMOHHBIMU,
X CTaHJapTOB, - HHTEpEC K pasInyHbIM chepam METOINYECKUMU, CaHUTApHO-
MIPUMEPHBIX npohecCuOHATBHON e TENbHOCTH. TUTMEHUYECKUMH HOPMaMH);
OCHOBHBIX OBnaneHne yHUBEpPCAIbHBIMU dbopMynMpoBaTh  pazIUYHBIE  BUABI
oOpa3oBaTenbHbl | y4eOHBIMU MTO3HABATEIbHBIMU yueOHBIX 3a7ad M MPOEKTHUPOBaTh H
X TIPOrpaMm JNENCTBUSAMU: pElIEHNe B COOTBETCTBUM C YPOBHEM
Ha4yaJIbHOTO a) 0a30BbI€ JOTUYECKHE JIEHCTBUS: M03HABATEIbHOTO U JMYHOCTHOTO
ob1ero - CaMOCTOSATEJIbHO (POPMYyITUPOBATH U pa3BUTHsI 00yUarOIINXCS;
oOpazoBaHUs aKTyaJIM3upOBaTh MPoOIEMY, MPOCKTUPOBATh TpollecC OOydeHUs Ha

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYLIECTBEHHBIN
IIPU3HAK WIM OCHOBAHHUSA IS
CpaBHEHMSI, KJIacCCU(PUKALNU U
00001IeHHS;

- ONPENENATh LEeIH JeSTEIIbHOCTH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pacCMaTPUBAEMBbIX
ABJICHUSX;

- BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU MOCIEICTBUN

OCHOBE (benepanbHOrO
rOCYy/IapCTBEHHOTO  00pa30BaTEILHOTO
CTaHJapTa HAyaJIbHOTO o01wero
o0Opa3oBaHus, MIPUMEPHBIX

00pa30BaTeNbHBIX POrPaMM;
MPOEKTUPOBATh IIPOrPaMMBI  Pa3BUTHUA
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIA;
MIPOEKTUPOBATH IIPOEKTHO-
UCCIIE/IOBATEIbCKYI0  JEATEIbHOCTh B
HavaJbHOHU ITKOJIE;

OPOEKTHPOBATh  Mpolecc  0OydeHUs
C YYETOM IPEEMCTBEHHOCTH MEXIY
YPOBHSIMU 00pa30BaHUs;

MIPOEKTUPOBATH Mpoliecc 00yUeHus
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NeSITeTbHOCTH;
0) 60a30BBIC UCCIICIOBATEIIBCKUE
IIEUCTBUA:

- IPOSIBJIATH CITIOCOOHOCTH M TOTOBHOCTH
K CAaMOCTOSITEIIbHOMY ITOMCKY METO/IOB
pelIeHUs MPAKTUIECKHX 3a71a4,
NPUMEHEHHIO PA3JINYHBIX METO/IOB
TIO3HAHWS;

- aHAJIM3UPOBAThH MOJTyYCHHBIE B XO/IC
pEeIIeHUs 33a/]a4H PE3YJIbTAThI,
KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH
U3MEHECHHE B HOBBIX YCIIOBUSIX;

- OCYIIECTBIIATH IEJICHANPABICHHBIN
MIOUCK TIEPEHOCa CPEJICTB M CIIOCOO0B
JIecTBUS B MPO(ECCHOHANBHYIO CPENy;
B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HaBBIKAMH TIOJyYCHUS
UH(POPMAIIUU 13 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATH
TIOUCK, aHAJIN3, CHCTEMAaTU3aIHIO0 1
UHTEPIPETAINIO HHPOPMAIHH
pa3InYHBIX BUAOB U (hopm
MIPEICTaBICHMSI.

OgajicHre YHUBEPCATbHBIMH
PETYJISITHBHBIMU JICHCTBHUSIMH:
a) CaMOOpTraHU3aINY:

- JIeNaTh OCO3HAHHBII
apryMeHTHPOBATh ero,
OTBETCTBEHHOCTH 32 PEIICHHE

BBIOOD,
Opatb

C Y4E€TOM MHAMBHyalbHbBIX
0coOeHHOCTEH 00yUaIOIMXCs- YMETh
IUTAHUPOBATh U BBIITOJIHATh XUMHUYECKUI
AKCIIEPUMEHT (IIPEBpAICHUS
OpPraHMYECKUX BELIECTB IIPU HArpeBaHUH,
[I0JIy4YEHUE 3TUJIEHA U U3YYEHUE Er0
CBOMWCTB, Kau€CTBEHHbIE PEAKLIUU HA
aJIbJIETUJIbl, Kpaxmall, YKCYCHYIO
KUCJIOTY; LIeHaTypauus OEIKOB MU
HarpeBaHuM, LIBETHbIE PEAKIIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMA HOHHOTO OOMEHa,
OIPEAEIATh CPEy BOAHBIX PaCTBOPOB
Ka4yeCTBEHHbIE peaKkI1K Ha cysbdaT-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOb
aMMOHMSI; pellaTh SKCIIEPUMEHTAIbHbIE
3aj1a4u 1o reMaM "Merasuibl"
"Hemeramisl'") B COOTBETCTBHH C
IIpaBWJIaMU TEXHUKH 0€30I1aCHOCTH IpHU
oOpaleHn! C BeLeCTBaMU U
71a00paTOPHBIM 000PYIOBaHHUEM;
IPEJCTaBIIAN pe3yabTaThl XUMHUUYECKOTO
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHMH COOTBETCTBYIOIUX PEAKLIUI
1 GOpPMYJIMPOBATH BHIBOJIBI HA OCHOBE
3TH; Pe3y/bTaTOB;

- YMETb aHAJIU3UPOBATH XUMHUUECKYIO
MH(OPMALIKIO, TTIOTY4aeMYIO U3 PA3HBbI;
HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue);
- BJIQJIETh OCHOBHBIMHU METOJaMHU
HAYYHOTO ITO3HAHMsI BELIECTB U
XUMUYECKH, sIBJICHUI (HaO01eHne,
U3MEpEHHE, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeTh MPOBOAMUTH PACUETHI 1O
XUMHUYECKUM (popMynaM U ypaBHEHuUs!*,
XMMUYECKHUX PeaKIii ¢ HCII0JIb30BaHUEM
(UBUYECKUX BEIHMYUH
XapaKTepU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl,
00beM; (HOpMaJIbHBIE YCIIOBHS) I'a30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BAaH
CHUCTEMHbIE XUMUYECKNE 3HAHUS IS
MIPUHSATHS PEIICHUH B KOHKPETHBI;
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTIJIMHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUABI Y4eOHOH padoThl

Bup yuedHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI 72
B T.4. B (hopMe NPaAKTHYEeCKOH MOATOTOBKH 4
BT. 4.:
1. OcHoBHOe coaepkaHHe
BT. 4.:
TEOpETHUECKOe 00yUeHue 22
NPaKTUYECKUE 3aHATHS

26
JlaboparopHbie pabOTHI 18
Camocmosmenvras paboma 2
Koncyabranumn 2
IIpome:xkyTouyHast arTecTanus B gopMe 3a4eTa ¢ OLEHKOM 2
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2.2. TemaTu4ecKkHil IJIAH M cOJepKaAHNE YYeOHOU TMCUMIIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3anUM AeATeIbHOCTH Oo0bem, ak. Koabi
pa3esioB U TeM o0yuyawmuxcsi 4/ B TOM KOMIIeTEeHIH
yucie B 78
dopme JIMYHOCTHBIX
NPAKTHYECK | pe3y/JbTaTOB
o ,
MOAT0OTOBKH, | (popMHUpOBa
aK. 4 HHIO
KOTOPBIX
crnocodcTBye
T 3JIEMEHT
NPOrpaMMbl
1 3 4 5
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. Crpoenne | Copep:xanue 6
ATOMOB XHMMHECKHX CoBpemeHHass MOJeNb CcTpoeHUs aroMa. CUMBOJIMYECKUH S3BIK XUMUH. XUMHUYECKUN 2
IEMEHTOB H AJIEMEHT. OJIEKTpPOHHass KoHburypamus artoma. Kiaccupukamuss XUMHUYECKUX
fipupoaa 3JIEMEHTOB (S-, P-, d-amemMeHThI). BaneHTHbIC AIIeKTPOHBI. BaneHTHOCTh. DIIeKTpOHHAs
XHMHHIECKOM CBI3H IpUpO/Ia XUMUYECKON CBA3U. DIEKTPOOTPULIATEIIbHOCTh. BHUIIBI XMMHUECKON CBS3U
(KOBaJIGHTHas1, MOHHAs, METAJIMYECKasi, BOJIOPOJIHAS) U CIOCOOBI ee 00pa30BaHusl.
IIpakTuyeckas padoraNel: Pemenue 3a1annii Ha UCIIOJIB30BaHUE XUMUYECKON 2
CHMBOJIMKH U Ha3BaHUW COCIMHEHUS 10 HOMEHKJIAType MEXKIYHAPOIHOIO COr03a OK 01,0K02,
TEOPETHUYECKON U MPUKIIAJHON XUMHUH U TPUBHAIBHBIX Ha3BaHUW JUIs1 COCTABIICHUS OK04,0K07,
XUMHUYECKHX (POPMYIT IBYXaTOMHBIX COETUHEHUN( OKCUIOB, CYIb(UA0B, THAPUIOB U JIP1,JIP2,JIP
T.I.) U APYTUX HEOPraHUYECKUX COETUHEHHUI OTAEIbHBIX KIacCOB. 6
IIpakTyeckas padoraNe2: IIpakThueckue 3aJaHUs HA YCTAHOBJIEHHE CBS3M MEXAY 2
CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M IMEPUOJUYECKUM H3MEHEHHEM CBOWCTB
XUMHYECKMX DJJEMEHTOB M MX COEAVWHEHHH B COOTBETCTBUM C  IIOJIOXKEHHE
ITeproanyecKkoil CUCTEMBI.
Tema 1.2 Conepxanue 4
IHepuoguveckuii [Tepuoanueckas cucrema xumMuueckux 3eMeHToB J[.M.Menneneea. ®uznueckuii 1

3aKOH H TA0JIHMI A

cmblci. [lepuonnyeckuii 3akoH JI.M.MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWMCTB
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J1.A.MeHnaejieeBa

XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJI0KEHUEM dJieMeHTa [lepuoanyeckoii cucreme.

MupoBo33peHueckoe U HaydHoe 3Hauenue [lepuoanyeckoro 3akona JI.1.Menneneena.
[Tporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX JIEMEHTOB.

IpakTnyeckas padora Ne3: PenieHre npakTUKO-OPUEHTUPOBOYHBIX
TEOPETHUECKHUX 3aJaHUI Ha XapaKTepU3aIUI0 XUMUYECKUX IJIEMEHTOB
«Merannuyeckue/HeMETaIUTMUECKHUE CBOMCTBA, AIEKTPOOTPUIIATETLHOCTD
XUMHYCCKUX IJICMCHTOB B COOTBECTCTBUHU C UX DJICKTPOHHBIM CTPOCHUCM
Y TIOJIO’)KEHUEM B MEPUOJINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.N.Menpenesa.

Pa3znen 2. Xumuueckasi peakuus

10/1

Tema 2.1.
Tunel XUMHYECKHX
peakuuii

Conep:xanue

Kﬂaccnquaum{ " TUIIbI XUMHUYCCKUX peaKHI/If/'I C Y4aCTHEM HCOPraHU4CCKUX BCIICCTB.
CocraBieHne ypaBHeHI/Iﬁ peaKI_[I/Iﬁ COCAUHCHMUS, PA3JIOKCHUSA, 3aMCILICHN, oOMeHa B T.4.
peaKuHﬁ TOpCHUA OKHUCJICHUA-BOCCTAHOBJICHU. YPaBHeHI/Ie OKHCJICHHUA-BOCCTAHOBJICHU .
Crenenb okucinenus. OKUCINUTENb U BOCCTaHOBUTENb. COCTaBIICHUE B YpaBHCHHC
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX pCaKHI/II\/'I MCTOIOM JJICKTPOHHOT'O OajnaHca.
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkuu B ripupoac. HpOPBBOI[CTBeHHLIX npomneccax
N )KUBHCACATCIbHOCTH OPraHn3MOB

OK 01,0K02,
OK04,0K07,
JIP1,J1P2,JTP
6

IIpakTnyeckas padora Ne4 KonndyecTBeHHbIE OTHOLIEHUS B XUMUN. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU M PAaCUEThI [10 YPAaBHEHUIO XUMUUYECKUX PEaKIUi.
Mouib Kak eIuHUIA KOJIMYECTBA BelecTBa. MousgspHas mMacca. 3aKOHbI COXPaHEHUsI MacChl
U 3Hepruu. 3akoH ABaraipo. Mossipablii 00beM razoB. OTHOCUTENbHAs IUIOTHOCTD
ra3oB. PacueTsl 10 ypaBHEHUIO XUMHUYECKUX PEAKIMH C UCIIOIB30BaHUEM MaccChl, 00bema(
HOpMaJIbHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA.

Tema 2.2.
DNeKTPOIUTHYECKAS
JUCCOLHAIUA U
HOHHBIH 00MEH

Coaep:xxanue

6/1

Teopust 31EKTPOIUTHYECKON AUcconanny. MoHbIl. DIEKTPOIUTHI U HE SJIEKTPOJIUTHI.
Peakmuu nonHoro oomena. CocraBieHue peakiinii HOHHOTO 0OMEHa ITyTeM COCTaBICHUS
VX TTOJIHBIX U COKPAIIEHHBIX HOHHBIX

2/1

JlabopaTopnas padoraNel

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB)
U MPU3HAKOB XMMHYECKHUX peakuuil. [IpoBeneHne peakiuii HOHHOro oOMeHa,

OK 01,0K02,
OK04,0K07,
K. 1.1.
JIP1,JTP2,JTP
6
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OonpeaAcICHUE CPCabl BOAHBIX PACTBOPOB. 3aﬂaHI/I$I Ha COCTaBJICHHNC HOHHBIX peaKHHﬁ.

KonTpoubHnas pa6ora 1. CTpoeHue BeecTB 1 XMMUUYECKUX peaKkLnit

Paznen 3 Crpoenue u

CBOMCTBA HCOPraHnvIeCKUX BEeIIECTB

2212

Tema 3.1.
KJIaccupukanmsi.
Homenkiatypa u
CTpOeHHE
HEOPraHu4ecKHuX
BeLIECTB

Conep:xanue

4/1

[Ipenmer Heoprannveckoi xumun. Kitaccngukanus Heopranmdeckux BemecTs. IIpoctsie
U cIIOXHBIE BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB(OKCHIbI, THIPOKCH/IBI,
KHCIIOTHI, COJIN ). B3aMOCBSI3b HEOPraHWYEeCKUX BEIIECTB. ATpEraTHbIE COCTOSHHS
BemecTB. Kpucrammmueckue u amopdubie BemecTBa. TUITBI KPUCTATUNIMYECKUX PEIIETOK.
(aromHas. MonekynsipHas, HOHHAas1, METaJUIMYeCKast). 3aBUCUMOCTb (DU3UUYECKUX CBOMCTB
BEIIECTBA OT THUIIA KpHCT&JIJIH'—ICCKOﬁ PCIICTKHU. 3aBUCUMOCTh XMMHUYECKOH aKTHBHOCTH
BEILIECTB OT BHJa XMMUYECKOW CBSI3M U THUIA KPUCTAIUIMYECKOW pereTky. [IpudanHb
MHOroo0pa3usi BEIIECTB

3/1

IIpakTnyeckas padora NeS. Pemenue sxcnepuMeHTaIbHbIX 3aj1a4 (IPOBEACHUE
UJCHTU(PUKAIIMN HEOPTaHUYECKUX BEIIECTB)»

OK 01,0K02,
OK04,0K07,
IK. 1.1.
JIP1,J1IP2,J]TP
6

Tema 3.2. ®dusuko-
XHMHYECKHE
CBOliCTBA
HEOPraHU4ecKHX
BelleCTB.

Conep:kanue

13/1

Mertamibl. @u3nueckre 1 XUMUUECKHE CBOMCTBA MeTaITOB. CriocOoObI TOJTy4YEeHHUS.
3HavyeHHE METAJJIOB M HEMETAJJIOB B IPUPOJIE U )KU3HEAEATEIbHOCTH YEJIOBEKA U
opranu3mMoB. Koppozus MeTannos: Buabl Koppo3uu. CriocoObl 3alIUThl METAJIOB OT
KOpPPO3HH.

Hemeramnsl. @u3ndeckue 1 XUMUYECKUE CBOMCTBA HEMETAJUIOB. TUIIMYHBIE CBOKWCTBA
Hemertaiio IV-VII rpynn. Knaccudukanus 1 HOMEHKIaTypa coeIMHEHUI HEMETaJIJIOB.
KpyroBopoTsl OMOTEHHBIX DJIEMEHTOB B IPHPOJIE.

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCH/IOB,
TUIPOKCUIOB, KUCIIOT, COJNEeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIECTB, BOJOPOJHBIX COEAMHEHNH, BBICIINX OKCUJOB U TMAPOKCH/IOB.

JlabopaTopnasi paGora Ne2. «/cripiTanne pacTBOPOB KMCIOT HHIUKATOPaMH.
B3anmopeiicTBie KUCIOT ¢ MeTallslaMi, OKCHJIAaMU METAJUIOB, C OCHOBAHHSIMH U COJISIMI

JlabopaTopnasi pabora Ne3. «/cnipiTanne pacTBOPOB LIEI0YENH HHANKATOPaMHU.
B3aumopeiicTBue mienodeit ¢ consiMu. PasziioxkeHne HepacTBOPUMBIX OCHOBAaHUM.
[TonydyeHnue u cBoiicTBa aM(pOTEPHOTO THIAPOKCUIA»

Jladoparopnasi padora Ned. «B3aumoaeiicTBue coyiell ¢ METalIaMH U COJIEH APYT ¢
apyrom. ['maponus coseil pa3IuyHOro THIA)

JlaGoparopHas padora NeS. «3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIIUU OT
HNPHUPOJBI PEArNPYIOIINX BEMIECTB, KOHIEHTPALMU, TEMIIEPATYPEI U IIOBEPXHOCTU

OK 01,0K02,
OK04,0K07,
IIK. 1.1.
JIP1,J1P2,JTP
6
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COIIPUKOCHOBCHUA.

IIpakTnyeckas padora Ne6 Kiaccudukaius MeTanio

Tema 3.3.
Nnentuduxanus
HEOPraHU4eCcKHX
BellecTB

Conep:xanue

5/1

WnenTudukanysi HEOPraHMYECKUX BEIIECTB C UCHOIb30BAHUEM MX (PU3UKO-XMMHUYECKHX
CBOMCTB. XapaKTEePHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuu Ha cyabdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMOHMSI.

IIpakTyeckas padora Ne 7: Pemnienue pacu€THbIX 3a7ja4 Ha HAXOKJECHUE
MOJIEKYJISIPHON (hOpMYJIbl OPraHUYECKOro BELIECTBA

KonTpoJsbnas padora 2.

CBolicTBa HCOPIraHNMYCCKUX BCIICCTB

2/1

OK 01,0K02,
OK04,0K07,
IK. 1.1.
JIP1,J1IP2,J]TP
6

Pa3nen 4. Ctpoenue u

cBoOiicTBA OPraHnveCKHuX BEIICCTB

Tema 4.1.
Knaccupuxanus
CTPOEHUSA U
HOMEHKJIATypa
OpraHuvecKui
BelleCTB

Conep:xanue

[TostBneHne n pa3BUTHE OPraHUYECKON XMMHMHU Kak Haykd. IIpenmer oprannyeckoi
XUMHUH. MecTo 1 3Ha4eHHe OPraHMYEeCKOM XMMHH B CHCTEME €CTECTBEHHBIX HaYK.
XHMHYECKOE CTPOEHUE KaK MOPAJOK COEUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIEHTHOCTH. OCHOBHBIE [10JIO)KEHUS TOPUU XUMUYECKOTO CTPOCHUS OPraHU4ECKUX
coenquHeHnil A.M.bytnepoBa. YTinepoaHblil CKeNeT OpraHMuecKON MOJIEKYJIBI.

3aBHCHUMOCTh CBOMCTB BEILIECTB OT XMMHUUYECKOTO CTPOECHUs MoJieKyil. M3omepus u
u3zomepsl. [Tonstue o pynkimonansHol rpynne. Pagukan. [IpuHunns! kiaaccupukanum
OpraHMYECKUX COECIUHEHUN. MexTyHapoiHasi HOMEHKJIaTypa U PUHIUIIBI
HOMEHKJIaTyphl OpraHn4eckux coennHeHui. [lonstre o0 azorconepxanux
COEIMHEHUIX, OMOJIOrMUYeCKH aKTUBHbIE BellecTBa (yriepojax, xupax. benkax u ap.),
BBICOKOMOJIEKYJISIpPHBIX coequHeHusIX (MoHomep. [Tomumep. CTpyKTypHOE 3epHO)

JladopaTopnas padora Ne6 HomeHkinarypa OpraHM4eCKUX COCTMHEHUN OTACIbHBIX
KJIacCOB(HACHINIEHHbIe. HEeHACHITIIEHHBIE U apOMAaTUYECKUE YTIIeBOAOPObl. CIIUPTHI,
(heHOITBI, AJThJIETU/IBI, KETOHBI, KAPOOHOBHIE KUCIIOTHI U JP).

OK 01,0K02,
OK04,0K07,
JIP1,J1P2,JTP
6

JlabopaTopnasi paboraNe7. CocTaBiieHNE IOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECcKU3 BEIIECTB OTJENIbHBIX KJIACCOB, UCIOJIb3Ys UX Ha3BaHUS 1O
CHCTEMaTHUYeCKON U TPUBHAILHON HOMEHKIIAType( ATUJICH, alleTUIIeH, IIIMLEPUH, (eHo,
dbopManbaeruj, yKCycHas KMCI0Ta, TIUIIH).

JlaGopaTopHas pa6ora Ne§ Pacuersl mpocreimxeit GopMysbl OpraHu4ecKoit
MOJIEKYJIBI ICXOIs1 U3 dJIeMeHTHOTcocTaBa(%)

OK 01-06,
JIP1,JIP2,JIP
6

Tema 4.2. CBoiicTBa
XHMHYECKUX

Conep:xanue

12

DU3UKO-XNUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHI OTIEIbHBIX

OK 01,0K02,
OK04,0K07,
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coeauHeHu i

KJ1acCOB(0COOCHHOCTH KIacCH(PMKAIIUK 1 HOMEHKJIATyphl BHYTPH Kilacca:
TOMOJIOTHYECKUH psia 1 ob1mast popmyina; n3oMepusi; GU3NIecKoe CBOMCTBO; XUMHUECKOE

CBOICTBO; CIIOCOOBI OTyUEHUS): ~-IIPEACTbHBIE YTIEBOIOPOAbI( aJIKaHbl U IUKIOATKAHBI).

['opeHne MeTaHa KakK OJIMH U3 OCHOBHBIX UCTOYHHKOB TEILJIa B IIPOMBIIUICHHOCTH U B
OBITY.

CaoiicTBa IPUPOIHBIX YIIEBOAOPOIOB, HAXOXK/IECHUE B IPUPOJIC U IPUMEHEHUE AIKAHOB.
-Henpenenbubie (aJIkeHbI, ATKUHBI U aJIKaJUEHbI) U apOMaTUYECKHE YTIIEBOIOPOIBI.
['openue anerusieHa Kak ICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJISL CBApKHU U
PE3KU METaJIOB.

IIpakTuyeckas padora Ne 10 3agaHusi Ha COCTaBICHUE YPAaBHEHUM XUMHUYECKUX
peaKInil C y4aCTUEM OPTraHWYECKUX BEIIECTB HA OCHOBAHMU MX COCTaBa U CTPOCHMUSI.

Jlaboparopnasi padoraNe9 CBolicTBa OpraHMYECKUX COCAMHEHUH OTIIEIbHBIX KJIAaCCOB
(TpuBHaNIbHAS ¥ MEXIyHApOIHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4eHUs1): TpeieNibHbIe(aIKaHbl U IUKIOAKAHbI ), HENPeaeIbHbIS(aTKEeHbI, aJIKUHBI,
QIKA/IMCHBI) U apOMATHYECKHUE YTIICBOIOPOIbI, CIIUPTHI U ()EHOIIBI, KAPOOHOBBIC KHCIOTHI
U 2QUPBI, aTbAECTUABl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COETMHEHMUSI.

IIpakTnueckas padoraNell CocraBieHue cxeMm peakiuii ( B TOM 4YucIie 1o
IpeJI0KEHHBIM LIENOYKaM IIpeBpalleHnii). XapakTepu3yrouX XUMUYECKHUE CBOMCTBaM
OpPraHUYECKUX COeIMHEHUN OTAENbHBIX KJIACCOB, CIIOCOOBI UX MOJIyUYEHHs U Ha3BaHUE
OpPraHNYECKHUX COCIMHEHMM 10 TPUBUAIBHOW WM MEXAYHAPOJIHON CHUCTEMAaTHYECKOU
HOMEHKJIATypE.

IIpakTuyeckas padoraNel2 Pemenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aIaHUI HA CBOMCTBA OPraHMYECKUX COCAUHEHUN OTAEIBHBIX KIACCOB.

JIP1,J1IP2,J]TP
6

IIpakTuyeckas padora Nel3 «/3yueHue cBoicTB KapOOHOBBIX KUCIOT» «l3yueHune
CBOMCTB IIFOKO3bD)

Tema 4.3.
HNpenTuduxanus
OpPraHMYecKux
BellleCTB, HX
3HAYEeHHE U
NPUMHHEHNE B
OBLITOBOM U
NMPOM3BOJACTBEHHOM

Conep:xanue

3/1

Buoopranmnueckue coenunenus. [lpumenenne u 6uosorndeckas posb yrieBoOB.
OxucneHue yriaeBo10B- ICTOYHHUK SHEPTUU KHUBBIX OpraHn3MoB. O01acTH IpUMEHEHUS
AMHHOKUCIIOT, IPEBpalleHre OEIKOB MUIIM B opranu3mMe. buonornyeckue pyHkuuu
6enkoB. buonornueckue ¢pyHKIUH KkUpoB. Posb opraHnueckoi XUMUN B peLLIEHUU
npo0JieM NUIIEBOH 0€30MaCHOCTH.

Posb oprannveckoil XuMHuM B pEICHUH MPOOIIEM SHEPreTHUECKONW OE30MaCHOCTH, B
pa3sBUTHUU MEIHULMHBI, CO3JaHMH HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUU

OK 01,0K02,
OK04,0K07,

IIK. 1.1.
JIP1,JIP2,JIP
6
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(aJ'IBTepHaTI/IBHBIC HNCTOYHHUKHN 3HepFI/II/I). OmnacHOCTb BO3I[€I>10TBPIH Ha JKXUBBIC OpraHU3MblL

AeSITeJIbHOCTH
YyeJIOBEKA OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB(YIJIEBOAOPO/bl, COUPTHI. DEHOJIBI.
HroroBasi KOHTpoJIbHAs padoTa 1/1
CamocrosiTesibHas padoTa. KauecTBeHHBIC PEaKIIUK Ha OCIKH. 2
CBolicTBa BOJIOKOH M IJIaCTMACC.
KouncyabTanuu 2
IIpome:kyTouyHas aTrTecTanus B opMe 3a4eTa ¢ OLEHKOMU 2
Bcero 72/4
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3. YCJIOBUS PEAJIM3AIIMA YUYEBHOM JUCIIUILINHBI

3.1. s peaau3aunMu NPOrpaMMbl Y4eOHOH AMCHUIUIMHBI NMPeAyCMOTPEHBbI
cileylolMe cnenuaJbHble OMEIeHUs:

Kabuner ecrtecTBO3HaHUSI €  METOAMKOW  MpEnojaBaHUs, OCHAICHHBIN
000pyI0BaHHEM:

- cmeuuanu3upoBaHHasi MeOelb U CHUCTeMbl XpaHeHus (pabouune Mecra
oOydaromuxcsi, paboyee MeCTO IMpenojaBarens, Kapbl A1 XpaHEHUs Pa3IaTOYHOIO
TUIAKTUYECKOT0 MaTepuania u Jp.);

- TEXHHYECKHE CpelacTBa o0O0y4YeHHsS (KOMIBIOTEPHI C  BO3MOXHOCTBIO
MOAKIIOUEHUs K  UH()OPMAlMOHHO-TEICKOMMYHUKAIMOHHON  cetu  «VHTEpHETY,
IPOCKTOP, MYJIbTUMEAMIHOE 000pyaoBanue, MOY);

- yuyeOHO-HarsiiHble mocoOus (yueOHbIe MOCOOMs, KOMIUIEKTHI yu4eOHbIX TaOull,
CTEH/IOB, TUIAKATOB, Ta00OpaTOPHbIC TPUHAIIICHKHOCTHU U JIP.);

- IUJaKTHYECKHe MaTepHaibl (3aJaHusl JUIsl MPaKTUYeCKUuX pabdoT, Ui pasHBIX
BUJIOB OLIEHOYHBIX MPOIIEYpP, 3a4eTa C OLEHKON U JIp.).

3aibl (OMOMMOTEKA, YNTATBHBIN 3aJ C BBIXOJIOM B CeTh MIHTEpHET).

CreuvanbHOE€ TMOMEIIEHUE JJI1 OpraHu3alli  CaMOCTOSITENIbHOM — paboThl,
OCHAILIEHHOE 000PYy/I0BaHUEM:

- KOMIIBIOTEpHAs TEXHUKA (KOMIBIOTEPHl C BO3MOXHOCTBIO TMOAKIIOYEHUS K
UH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «MIHTepHeT», IPUHTEP, CKaHep).

3.2. UndopmannoHHoe o0ecnevyeHre peaan3alui NporpaMmbl

Jns  peanuzanuu  mporpaMmbl  OuOmmoTeuHsld  (OHJ  00pa3zoBaTEIbHOMN
OpraHMW3alliy pacrojiaraeT TeYaTHBIMH W DJIEKTPOHHBIMU 00pa30BaTEIbHBIMH U
WH(OPMAIIMOHHBIMU ~ pecypcamMH, pPEKOMEHJIOBAHHBIMH Ui  HMCIOJIB30BaHUA B
o0pa3oBaTeIbHOM Ipoliecce.

3.2.1. OcHoBHbBIE IeYATHBIE U (M) JIEKTPOHHbIE U3TAHUS

1. Tabpuensu O.C., OctpoymoB W.I', Cnankop C.A./Xumus.10 «i./
«M3narensctBo» IIpocemenune// ISBN: 978-5-09-072088-5// 128 c. oOHOBIEHHBIE
15.03.24

2. Taopuensn O.C., OctpoymoB W.I'., CnagxoB C.A.//Xumus.l1xmn./
«M3narenscTBonIIpocsemnienne,2022// ISBN: 978-5-09-072089-2// 127c¢.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKHU

1. T'abpuensia O.C., CrnagkoB C.A., Octpoymo W.I'./Xumus-10, uznarenbcTBo
«IIpocsemenne»//ISBN978-5-09-097507-0

2. TlpoBepounsie u KoHTposibHBIe pabotel// Tabpuensa O.C., JIsicoBa I'.I'/
NznarensctBo «llpocBemenuey//Xumus. ['abpuensu O.C./ron nuznarensctea 2022

3. Tabpuensu O.C., OctpoymoB WN.T"., ITonomapes C.}0.// YuebHOoe nmocobue mno
xumun// U3patensctBo «IIpocsemenue» 'ox Beimycka2022// ISBN978-5-09-094442-7


https://www.ozon.ru/person/gabrielyan-oleg-sergeevich-31254260/
https://www.ozon.ru/person/lysova-galina-georgievna-301661/
https://www.ozon.ru/publisher/prosveshchenie-856042/
https://www.ozon.ru/series/himiya-gabrielyan-o-s-82814425/
https://www.ozon.ru/publisher/prosveshchenie-856042/
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4. HoBas oGpasoBarenbHas cpeaa. — URL: http://www.edu.ru/ — Pexxum gocryma:

cBOOOIHBIN. — TeKCT: 3NMeKTPOHHEIH. (naTa oopamenus: 12.03.2024).

5. Yuaurensckuii moptan. — URL: https://www.uchportal.ru/load/31 — Pexum
JIOCTYTIa: CBOOOHBIN. — TeKCT: 2JIeKTpOHHBIN. (HaTa obOpamenus: 12.03.2024).

6. Ilencoer. HoBoctu oOpasoBanms. — URL: https://pedsovet.org/ — Pexum
JIOCTYTIa: CBOOOHBIN. — TeKCT: 2JIeKTpOHHBIN. (HaTa obOpamenus: 12.03.2024).

7. Hayunas snekrponHas Ouonmorexka (HOB). — URL: http://www.elibrary.ru/ —
Tekct: anekTpoHHbIN. (1aTta oopamenus: 12.03.2024).

8. Enunas xosutekiusi HIUQPPOBBIX 00pa30oBaTENbHBIX PECYPCOB. —

URL:

http://school-collection.edu.ru/ — Tekct: amexkTpoHHBIN. (IaTa oOpamenus: 12.03.2024).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATLTAHBI

HN3yyeHne T CHUNINHBI 3aKAHYNBAETCS 3a4€TOM C OLEHKOI

Oo6mmas1, mpodeccuoHaabHas
KOMITCTCHITHSI

Paznen, rema

Tur OLEeHOYHBIX MEPOIIPUITHI

OK 01.Bo16upats crioco0Obt
peleHHs 3a1a4
npoeCCUuOHATBLHON
JESATSIIbHOCTH MPUMEHUTEITHLHO
K pa3JIMYHbIM KOHTEKCTaM

P1.Temal,2,3,4,5,6,711-o0/c
P.2 Tema 1,2,3,4I1-0/c

KoHntposbHas padota
CaMoOoI1IeHKa U B3aUMOOILIEHKA
324€eT C OLICHKOU

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJu3a U UHTEepIpeTau
uHpopMaLuy, U
UH(POPMAaILMOHHbIE TEXHOJIOTUI
JUTSL BBITIOJTHEHUS 32144
npodecCuOHAIbHON
JeSITeTbHOCTH

P1.Temal,2,3.4,5,6 I1I-o/c
P.2 Tema 1,2,3 II-o/c

CamoorieHka 1 B3aUMOOIICHKA
VY CTHBIN 1 TUCBMEHHBIHN OIPOC
Pe3ynbratrhl BBINOIHEHUS
y4eOHBIX 3aJaHU
[IpakTuueckue paboThI

3a4eT C OLICHKOU

OK 04. DpdexTrBHO
B3aMMO/IEHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH 1€

P1.Tema7 IT-o0/c
P.2 Tema 4 IT-0o/c

KonTponbhas padota
CaMoolieHKa U B3aMMOOIICHKA
IIpesenranus
MuHH IPOEKTOB
VYCTHBIN U TUCBMEHHBIN ONPOC
[IpakTuueckue padboTh

3a4eT ¢ OLICHKOMN

OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKpYKaroUen
Cpebl, pecypcocOepexeHHmIo,
NPUMEHSATH 3HaHUs 00
M3MEHEHNH KIMMara,
IPUHIUITBI OEPEXINBOTO

P1.Tema 1,2,3,5,7 IT-o/c
P.2 Temal,2,3,4 II-o/c

CaMooIIeHKa U B3aUMOOIICHKA
Pe3ynbrathl BRIMOTHEHUS
y4eOHBIX 3a1aHUI
[IpakTudeckue paboOThI

3a4eT C OLICHKOM



http://www.edu.ru/
https://www.uchportal.ru/load/31
https://pedsovet.org/
http://www.elibrary.ru/
http://school-collection.edu.ru/
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IPOU3BOJICTBA, (P (HEKTUBHO
JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYaLUsAX

IIK 1.1.OcyiiecTBasTh
MearoOrnIeCcKyI0 JeATSIBHOCTh
M0 pealu3aIiy MPOrpaMm
JOIITKOIHFHOTO 00pa3oBaHUS.

P 1, Tema 4,6,I1-0/c
P2, Tema 1,4, IT-o/c

YcerHblii onpoc
®poHTATIBHBIA KOHTPOJIb
NuauBuyanbHbI KOHTPOJIb
AHanus nyoInyHOro
BoicTyIieHus [IpakTuueckue
paboThI

324€eT C OLICHKOU
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