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OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU AUCIUIIJIMHBI « XUMMUA»

1.1. MECTO JUCHUIIJIAHBI B CTPYKTYPE OCHOBHON
MPO®PECCUOHAJBHON OBPA3OBATEJBLHOMN MPOTPAMMBI

OG6meobpa3oBaTenbHas IUCHMUIUIMHA «XUMHUS» HU3ydaeTcs Ha 0a30BOM
ypoBHE B  00meoOpa3oBaTeIbHOM IIMKJIE y4eOHOro IIJaHa  OCHOBHOM
npodeccroHalbHOM 00pa3oBaTeIbHOM TIporpamMMbl crennanbHocTH 26.02.05
«IKCIUTyaTalys CyJAOBBIX DHEPICTHUCCKUX YCTAHOBOKY.

I[Ipu  peanusanuu  coaepkaHus  00IIeoOpa3oBaTeIbHOM  ydeOHOM
nucuIuInHbl «XuMus» B npenenax ocBoeHus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO
obmero o00pa3oBaHUSA C TMOJYyYEeHHEM CpeaHero oOlmero oO0pa3oBaHHS IO
crienmaiabHocTH 26.02.05 «DKcmryaramnus CyJI0BBIX dHEPreTUUYECKUX YCTAaHOBOK)
MaKcuMaJjibHasg ydeOHas Harpy3ka 0OydaroIuXcs COCTaBIIACT: — 78 4acoB, U3 HUX
ayauTopHas (o0si3aTesibHasl) y4uyeOHasi HAarpy3ka o0y4alwIUXcs, BKJIOYAs
NMPAKTHKO-OPHEHTHPOBAHHOE cOJep)KaHue (BKJIIOYAST NMPUKIATHONH MOIYJb),
NMpaKkTHYeCKNe 3aHATHSA, — 78 YacoB.

1.2. IIEJIA U TNIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA
TV COUTIIAHBI

1.2.1. IEJIb OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

@OopMHUPOBAHUE Y CTYAECHTOB MPEACTABICHHUS O XUMUYECKOW COCTABJISIOILIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa KAK OCHOBBI MPUHATHS PpEIICHUN B
AKU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsAX, OTBETCTBEHHOI'O IIOBEICHUS B
IIPUPOTHOU Cpefie.

3amauu TUCHUILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HEeITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYJIBI HEOPTAHUUECKUX U OPTaHUYECKHUX
BEIIECTB, YPAaBHEHUS  XUMUYECKUX  pEAKIHi, OOBSCHATb WX  CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHHUS MPOCTEHIINX  XUMHUYECKUX
OKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOJCHHEM TIpaBWiI 0e30macHOro
oOparieHus ¢ BEIIeCTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIIOIBH30BaTh WH(MOOPMAITUIO XMMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOUYHUKOB;

5) cdopMupoBaTh yMEHHS ~ MPOTHO3MPOBATH  TOCIEACTBHS  CBOEH
NEATeNIbHOCTH U XUMHYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX
MIPOLECCOB,;



6) copMupoBaTh MOHMMAHUE 3HAYMMOCTHU JOCTHXKCHUN XUMUYECKOW HayKu
Y TEXHOJIOTUH JJIsl pa3BUTHS COIIMATILHOMN U MIPOU3BOJICTBEHHOM cdep.

1.2.2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI B COOTBETCTBHUHA C
®I'OC CI1IO HA OCHOBE ®I'0C COO.

Oco0oe 3HaueHHe JUCHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u I1K.



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

HAaHMeHOBaHHe
Oo6ume JucuunjinHapHbie (MpeaMeTHbIE)™

(popmupyembIx

KOMIIeTEeH I
OK 01. Bsibupats | B wactu Tpy10BOro BOCIIUTAHUS: - BJIAJIETh CHUCTEMOM XUMHUYECKHX 3HAHHUH, KOTOpas BKJIIOYAECT:
CrocoObl  pElIeHUs | - TOTOBHOCTh K TpPYyHLy, OCO3HAaHME LIEHHOCTH MAcTEpCTBA, | OCHOBOIMOJIATAIONIME  MOHATHA  (XMMHUYECKHH  DJIEMEHT,  aToM,
3a/1a4 TPYyI0JII001E; 9JIEKTpOHHAs 000J0YKa aroma, S-, p-, O-2JIEKTPOHHBIC OPOUTAIH
npo(eCcCHOHANBHON | - TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M | aTOMOB, HOH, MOJIEKYIa, BaJE€HTHOCTh, OJIEKTPOOTPUIATENBHOCTD,
NEATENbHOCTH COLIMAIbHOM HAIPABICHHOCTH, CIIOCOOHOCTh MHMIMHUPOBATH, | CTENEHh OKHCIEHHS, XMMHUYECKAas CBSA3b, MOJb, MOJSpHAs Macca,
MMPUMCHUTCIIBHO K | INIaHUPOBATb 158 CaMOCTOSTCIIBHO BBIIIOJIHATH TaKyro MoﬂngHﬁ 06”[76M, er'ICpOZ[HBII\/'I CKEJIET, q)yHKHI/IOHaHI)Haﬂ rpymima,
pa3InIHbIM ACATCIBbHOCTD, pagukan, HW30MEpHus, HM30MEpbl, T'OMOJOTMYECKHUU psi, TOMOJIOTH,
KOHTEKCTaM - MHTEpeC K pasnuyHeiM  chepaM  mpodeccHoHATEHON YTIIEBOMOPOMBI,  KHCIOPOJI- ¥ a30TCOIEpIKAllhe  COCIMHEHHS,
ACATEIIBHOCTH OMOJIOTMYECKH aKTUBHBIC BellecTBA (yrJeBOIBI, KHUPBI, OCIKH),
OBnazieHne yHHBEPCATbHBIME y4COHBIMH MO3HABATEIbHBIMH MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIE

NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CAaMOCTOSTENIbHO  (popMyTUpOBaTh H
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIA OCHOBAHUS TSI
CpaBHEHUS, Kaccupukanuu u 0000IICHUS;

- OMIPENCNATh IMEJIU JeATEIbHOCTH, 3a/JaBaTh IapaMeTpbl H
KPUTEPHUH UX TOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH ¥ TTPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

aKTyaJIu3UpOBaTh

- BHOCUTDB KOPPCKTHBbBI B JACATCIIBHOCTD, OLCHUBATH
COOTBCTCTBUC  PE3YJIbTATOB  LCIIAM, OLCHUBATL  PUCKH
MOCHEACTBUM JCATCIBbHOCTH,

- pa3BUBAaTb KpC€aTUBHOC MBIIIJICHHUEC Ipu PEIICHUN

KU3HEHHBIX TpoOIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIQJIETh ~ HABBIKAMHU  Yy4COHO-HCCIIEIOBATENBCKONH U
MPOEKTHOM JICATEIIbHOCTH, HABBIKAMH Pa3peIleHus MpooIiem;

- BBISIBJIATH MIPUYHHHO-CJIC/ICTBCHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3y €€ PEIICHHUS,
HAXOJUTh  ApryMEHThl  JUIsi  JIOKa3aTeJIbCTBA  CBOMX

COCMHEHUS, KPUCTAIUITMUECKAsI PEIIeTKa, TUIThl XUMHUYECKUX PEaKIIHil
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE,  9K30-U  HHAOTEPMHUYECKUE,
peakiuuyu MOHHOTO OOMEHa), pacTBOp, DJIEKTPOIMUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS. JIUCCOIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHYECKOH peaklny, XMMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs XUMUYECKOTO CTPOCHUSI OpraHNuecKuX BemecTs A.M.
bytneposa, Teopus AIIEKTPOJIMTUUECKOU JUCCOLIMALINHY,
nepuoanueckuii 3akoH .M. MeHeneeBa, 3aKOH COXpaHEHUsI MacChl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMsI O CBOMCTBaX, COCTaBe, IMOJYy4eHMHM U OE30IMacCHOM
UCIOJIb30BAHUU  BAKHEUIIMX HEOPraHWYeCKMX ¢ OpPraHHYeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIHLHOCTH YEIOBEKa,

- YMETh BBISBIIATH XapaKTEPHbIE MPU3HAKU M B3aUMOCBSI3b U3YYEHHBIX
MOHITHUM, MPUMEHSITh COOTBETCTBYIOIIME TOHSTUA TPU OMHCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB U UX
NpEeBpalleHUIl; BBISABIATh B3aUMOCBS3b XHMHUYECKMX 3HAaHUM C
NOHATUAMU M TMPEJICTABICHUSMM JPYTUX E€CTECTBEHHOHAYUYHBIX
MPEMETOB;

- YMETh WHCINOJb30BaTh HAUMEHOBAHUA XUMHUYECKUX COEIUHEHUI
MEXYHAPOJAHOTO COI03a TEOPETUYECKOM W MPUKIAAHOW XUMHH U
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YTBEPKICHHUM, 33/1aBaTh MMApaMETPbl U KPUTEPUU PELICHUS;

- aHaJ]I/ISI/IpOBaTb HOJIy‘ICHHBIG B XOJ€ pemeHwI 3a1a4u
pe?.y.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATh HUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX yCJIOBI/IﬂX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TGHLHYIO nu
HpaKTI/I‘-IeCKYIO O6JIaCTI/I KHU3HCACATCIBbHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUA U3 pa3HBIX HpC}lMeTHI)IX
oOJacrei;

- BbBIJIBUI'aTb HOBBIC HJICH,
IIoaxXoabl U pGIHGHI/Iﬂ;

- CIIOCOOHOCTH HX HCIIOJIL30BaHUS B IIO3HABATEILHOH H
COIMAJIBHOM MPAKTUKE

npeajiaratb OpUTrHnHaJIbHBIC

TPUBHUAJIBHBIC HA3BAHHWA BaXXKHEUIINX BCIICCTB (BTI/IJIGH, allCTUJICH,
rmnepud, QeHon, Qopmanbaerua, YKCyCHas KHUCIIOTA, TIHIHH,
YTapHBIN ra3, yrIeKUCIbli ra3, aMMHUaK, ralleHas U3BeCTh, HerauleHas
U3BECTh, TUTHEBAas COJa W JIPYTUX), COCTaBIATH  (HopMyIbI
HCOPraHN4YCCKUX W OPraHrMYCCKUX BCHICCTB, YPABHCHUA XUMHUUCCKHUX
peakuui, OOBSICHATb HX CMBICI; TOJATBEPXKAATh XapaKTEpHbIE
XUMHNYECKHUEC CBOIiCTBa BCIICCTB COOTBCTCTBYIOIINMHA
OKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYECCKUX peaKuMﬁ;

- YMETH YCTaHaBJIMBATb MPUHAAJIC)KHOCTD HN3YUYCHHBIX
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB K OIMpPEIEICHHBIM Kilaccam
U IpynnaM COEJUHEHUH, XapaKTepU30BaTh UX COCTAB M Ba)KHEHIINE
CBOﬁCTBa; ONpeaciiTb BHUABI XHMHYCCKHUX CBsI3el (KOBaHeHTHaSI,
HOHHas, MCTaJJIMYCCKasd, BO)IOpO)IHaSI), TUIIbI KPUCTAJUNINYCCKUX
peIIeTOK BEIIeCTB; KIACCU(PUITUPOBATH XUMUUECKHUE PEAKIIIH;

- copMUpOBaTH TPEACTABICHUS: O XHUMHYECKOW COCTaBJISIONICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
ABIICHUN TNPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOM Jyis
pelleHusT MPAaKTUYECKUX 3a7ad U SKOJOTHMYECKH OO0OCHOBAHHOIO
OTHOIICHHSI K CBOEMY 3/I0POBbIO U NMPUPOIHOMN Cperie;

- yMeTb TMPOBOJUTH pacyeTbl IO XUMHUYECKHUM ¢opMmylIaM H
YpaBHEHUSM XMMHUYECKHUX PEaKUUi C HCIOJIb30BaHHEM (PU3UUECKHUX
BEJIMYMH, XapaKTepU3YIOIINX BEIIECTBA C KOJMYECTBEHHOUW CTOPOHBI:
Macchl, 00bemMa (HOpMallbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIECTBA;
UCIOJIb30BAaTh CUCTEMHbIE XHMHYECKUE 3HAHUS JUIA TMPUHATHS
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BEIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaIM3a u
WHTEPIPETAINH
uHbOpMaINH, U

B 0o6nactu eHHOCTH HayYHOTO MO3HAHUS:

- c(hopMUPOBAHHOCTH MUPOBO33PEHNH,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
1 OOILECTBEHHOM MPaKTUKH,

OCHOBaHHOTO Ha JHAJIOre KyJIbTyp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOW M UYUTATEJICKON KYJIbTYpPBI

- yMeThb IUIAHUPOBATh U BBIIOJHATh XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHns OPraHMYECKUX BEIECTB MPU HarpeBaHHUM, MOJTyueHHE
STWJIEHA W W3YYEHUE €ro CBOMCTB, KayeCTBEHHBIE pEaKIHMM Ha
JIBJIETUABI, KpaxMaJl, YKCYCHYIO KUCIIOTY; Je€HaTypauusi OeJKOB Ipu
HarpeBaHMH, LIBETHBIEC PEAKIUU OJKOB; MPOBOJAUTH PEaKIMH HOHHOTO

O6MeHa, OonpCACiITb CpEAy BOJIHBIX pPaCTBOPOB, KaUYCCTBCHHLIC
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nH(pOpPMAIMOHHbIE

KaK CpCIACTBa B33,PIMOI[CI>1CTBPI$I MCXKY JIOAbMH W NO3HAHUA

peakuuu Ha Cynbdar-, kKapOoHAT- W XJIOPHUI-aHHOHBI, HA KaTHUOH

TEXHOJIOTHH I MHDpa, aMMOHMSI; pellaTh IKCIEPUMEHTANbHbIE 33/1a4M 110 TeMaM "Meramibl"
BBITNIOJIHCHHS 33/{a4 | - OCO3HAHME LIEHHOCTH HAyYHOW JCSTEIBHOCTH, TOTOBHOCTH | "Hemerarmmer") B COOTBETCTBIH C MPABHJIAMH TEXHUKH GE30MACHOCTH
podecCHOHALHON | OCYIIECTBIIATH MIPOCKTHYIO u HCCIIEI0BATEIbCKYIO
npu oOpalieHuu C BEHIECTBAMHU M JIA0OPATOPHBIM OOOPYAOBAHHUEM;
NEeSITETbHOCTH NEeSTENbHOCTh UHIANBUIya IbHO U B TPYIIIIE.
OBNajieHHe YHUBEPCATbHBIMU yYeOHBIMA M03HaBaTe/ bHbIMK | IPEICTABIATE  PE3YNBTATEl XMMIYECKOTO OKCTEPUMEHTa B dopme
NCHCTBUSIMU: 3alUCU YPaBHEHUU COOTBETCTBYIOIIMX peakuuid u (HopmyaupoBaTh
B) pabota ¢ unpopmaruei: BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;
- BIageTh ~ HABBIKAMH  TOIydYeHWs — HHGbOpMauuu U3 | YMETh aHAJTM3UPOBATh XUMHUECKYI0O HH()OPMAIHIO, TTOIydaeMylo U3
WCTOYHUKOB Pa3HBIX THIOB, CAMOCTOSITEIHLHO OCYIIECTBIISIThH .
P ’ yi pPa3HBIX UCTOYHHUKOB (CPEJICTB MaccoBOM MH(popMaluu, cetb HTepHeT
MOWCK, AaHalIW3, CHUCTEMAaTH3allMI0 W  WHTEPIpPETaINI0
WH(POpMAIIUK PA3TUIHBIX BUIOB U (OPM MPEICTABICHUS; 1 apyrue);
- CO371aBaTh TEKCThl B Pa3IMYHBIX q)opMaTaX C y4eTOM - BJIAJICTb OCHOBHBIMU MCETOJAMH HAYYHOI'O IIO3HAHUSA BCIICCTB U
Ha3HAYCHUS WHQPOPMAIMK W IICJICBOM ayIUTOPHUH, BBIOWMpaAs | XUMMUYECKUX SIBICHUNM (HAOIIOAeHHe, HW3MEpEeHHEe, HKCIEPHUMEHT,
ONTUMABHYIO (OPMY TIPEICTABIICHHS M BU3YAIH3aIlNN; MOJICTTHPOBAHHE);
- OLEHHMBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh MHGOpMAIUH, | _ YMETh TPOBOJMMTH PACUETHl 1O XUMHWYECKHM (opMyraM
€€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM; .
YpaBHEHUSAM XMMHUYECKHUX PEaKUUd C HCIOJIb30BaHHEM (PU3UUECKHX
- HCIOJb30BaTh CPEACTBA HH(POPMALIMOHHBIX U g
KOMMYHWKAIMOHHBIX TEXHOJOTHii B PECHHN KOTHHTHBHBIX, | BETHIHH, XapaKTepU3YIOMUX BEIIECTBA ¢ KOJNMIECTBEHHOH CTOPOHDI:
KOMMYHHKATHBHEIX M OpraHM3allMOHHBIX  3aJad ¢ | Macchl, 00bema (HOPMabHbIE YCIOBHsA) Ia30B, KOJIMYECTBA BELIECTBA,
coOnroeHreM TpeOoBaHUM SPrOHOMUKH, TEXHUKH | UCIIOJIH30BAaTh CHCTEMHBIC XHMHYECKHE 3HAHUS JUISI TPHHATHUS
0e3011aCHOCTH, THTHCHBI, PECYPCOCOCPEKEHNS, IPABOBBIX peUICHUT B KOHKPETHBIX JKHM3HEHHBIX CUTYalMsX, CBSI3aHHBIX C
ATHUYECKUX HOPM, HOPM HUH(POPMAILIMOHHON O€3011aCHOCTH;
BEILIECTBAMU U UX PUMEHEHHEM
- BJIaJIETh HABBIKAMH PAaCIO3HABAHUS U 3alIUTHl HHPOPMAIHH,
nH(OpPMaAIMOHHON OE30MACHOCTH IUYHOCTH
OK 04. - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U |- YMETh IUIAHMPOBATh M BBINOJHATE XMMHUYECKMM OKCIIEPUMEHT
OS¢ dexruHO CaMOOIIPEIEIICHUIO; (mpeBpallleHHs OPraHMYECKUX BEIIECTB MPH HArpeBaHUU, MOJTyYCHHE
B3aHgIOHeHCTBOBaTB -OBJIAZICHNEC HaBbIKaMH y4€OHO-MCCIIEN0BATENbCKOM, | yryena U W3y4eHUE €ro CBOMCTB, Kauye€CTBEHHbIE pEAKIUU Ha
1 paboTath B i i .
P TIPOCKTHON 1 COLHATILHON ACATCILHOCTH, JIBJETUABI, KpaxMaJl, YKCYCHYIO KUCIIOTY; JeHaTypauusi OeJKOB Ipu
KOJUICKTHBE 1 OsnasieHne YHUBEPCAJIbHBIMH KOMMYHHKaTUBHBIMH
HarpeBaHWU, [IBETHBIE PEAKIMH OENIKOB; MPOBOJAUTH PEAKIIMH MOHHOTO
KOMaHJC NEUCTBUSIMU: ’ ’

0) coBMeCTHas ACSATEIBHOCTD:
- TIOHMMATh W UCHOJB30BaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUAYIBHOU paOOTHI;

O6MeHa, OonpeAciiTb CpeAy BOIHBIX PpPAaCTBOPOB, KAYCCTBCHHBIC
pcaknnunu Ha Cy.]'IL(I)aT-, I(ap6OHaT- U XJIOPpUJA-aHHUOHBI, Ha KAaTHUOH

AMMOHUA; pCIIaTh SKCIICPUMCHTAJIBHBIC 3aa4d [0 TCMaM "MeTans!"
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- I[PUHUMAThH LIEJTU COBMECTHOU IEATEIBHOCTH,

B) OpraHU30BBIBATb WU KOOPJIMHUPOBATH JEUCTBUS 10 €€
JOCTUKEHUIO:

- COCTaBJIAThH ILIaH ACHUCTBUI, pacHpeAcisaTh pPOJId C Yy4ETOM
MHEHUN YYaCTHUKOB OOCYXJaThb pe3yibTaTbl COBMECTHOM

paboThl;

- KOOPJMHHUPOBATH U BBIMOJHATH pPabOTy B YCIOBHUSAX
peanbHOoro, BUPTYaJIbHOTO u KOMOWHHPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBJISITH TIO3UTUBHOE CTPATETUYECKOE TMOBEICHHE B
pa3IUYHBIX  CUTYalUsAX,  TMPOSBIATH  TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM.

OBnaneHne yHUBEPCATbHBIMH PETYISITABHBIMU JCHCTBUSIMHU:
T') MPUHSTHE ce0s U IPYTHUX JTFOJICH:

- IPUHUMATh MOTHBBI W apPTYMEHTHI JAPYTUX JIOJEH TIpu
aHaAJIM3€ PE3YJIbTATOB JICATEIbHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO APYTUX JIOACH Ha OIMHNOKH;
- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHUP C

TIO3MIIMH JIPYTOoTo YeJIOBEKa.

u "Hemertannsl") B COOTBETCTBUU C MTPaBHJIAMH TEXHUKH 0€30TIaCHOCTH
npu OOpalieHUH ¢ BEHIECTBAMH M JITAOOpPaTOpPHBIM 000pyIOBaHUEM;
NPEICTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (Qopme
3allMCH YpaBHEHHWH COOTBETCTBYIOIIMX peakuuid M (HopMyIHpoBaThb
BBIBOJIbl HA OCHOBE 3THX PE3YJbTaTOB

OK 07.
ConelicTBOBaTHL
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepexeHu
10, IPUMEHSATH
3HaHuA 00
H3MEHEHHUH
KITUMaTa, MPUHIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JIelicCTBOBATH B

B 0061acTH 5KOJIOrMYECKOr0 BOCIIUTAHUA:

- c(OPMHPOBAHHOCThH JKOJOTUYECKON KYJIBTYPhI, IOHUMAHUE
BIUSHUSA COIIMAJIbHO-KOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHME MPUPOJHON W COLMAIBHOM Cpeibl, OCO3HAHUE
rJ100aTbHOTO XapaKTepa YKOJOTHUSCKUX TPOoOIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHHE ACHCTBUN B OKPYKAIOIIEH
cpele Ha OCHOBE 3HAHUS LeJed YCTOMYMBOIO pa3BUTHUSA
YeJIOBEUYESCTBA;

- AaKTUBHOE HENPUATHE JIEUCTBUU,
OKpYyKarollen cpene;

- YMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTHYECKHE
MOCJIEACTBUS NIPEANPUHUMAEMBIX JEUCTBUN, NMPEIOTBPAIIATH
HX;

- pacumpeHue

IMPpUHOCAIINX BpCH

OIIbITa JACATCIIBHOCTH AKOJIOTHYECKOM

- chopMupoBaTh MpPEACTaBICHUS: O XUMHUYECKOM COCTaBISIOLICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpPA, POJIM XUMHUU B IO3HAHUU
ABIICHUN TNPUPOJbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHOHAIBHOW TPaAaMOTHOCTH, HEOOXOIUMOW MAJist
pellleHrs TMPaKTUYECKHX 3a/lad U OKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIICHMSI K CBOEMY 3/I0POBbIO U NMPUPOIHON Cpere;

- yMeThb CcOOJIOAaTh TMpaBWiIa SKOJIOTHMYECKH LeJIecoo0pa3Horo
MOBE/IeHUs B OBITY M TPYAOBOW AESITENBHOCTU B LIETSX COXpPaHEHHS
CBOETO 3JI0POBbSI U OKpYXKarouled NPUPOAHOW Cpenbl; YYUTHIBATH
ONACHOCTh BO3JICUCTBUS HAa >KUBbIE OPraHU3MBbl ONPEIEICHHBIX
BEILIECTB, IOHUMAsi CMBICI TOKa3zaTelid MpeAebHOM JOMyCTUMOM

KOHICHTpaluuu




Ype3BbIUaHBIX HaIPaBJIEHHOCTH;
CUTYaIUIX - OBJAJEHUE  HaBbIKAMM  y4EOHO-HCCIIENOBATENIBbCKOH,
IIPOEKTHOM ¥ COLMAIIBHOM JESTENBHOCTH;
I[IK 1.5 MeranpeaMeTHbIE  pe3yJIbTaThl ocBoeHus1  ocHOBHOM | [IpeameTHBIE pe3ynbTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTelIbHON
OCYIHCCTBJI?ITB 06pa3OBaTeHBHOﬁ IMporpaMMal JOJIKHBI OTpaKaTh: MPOrpaMMBbl JOJKHBI OTPaXkKaTh:
JKCILTyaTaIUIo OanaI[eHHe YHUBEpPCAIbHBIMU Y4E€OHBIMU MO3HABATEIbHBIMHU | _ c(hOPMHPOBAHHOCTE TIPEICTABICHHIH: O XHMIYECKOH COCTABSIOMICH
CYJOBBIX NeUCTBUSAMU: .
. €CTECTBEHHOHAayYHOM KapTUHBI MHpa, POJM XUMUU B TO3HAHHUH
TEXHUYECKUX a) 0a30BbI€ JIOTUYECKHUE JICHCTBUS: .
SBJICHUN TPUPOJBI, B MUPOBAaHWUU MBIIUIICHUSI U KYJIBTYpPBI
CPEICTB B - CaMOCTOATENbHO (OPMYIUPOBaTh U aAKTyaJU3UPOBATH e PUPOJIBL, (bopmmposa e YARTYP
COOTBETCTBHHU C npo06ieMy, paccCMaTpHUBATh €€ BCECTOPOHHE; TMHOCTH, ee (YHKIMOHANBHOH IPaMOTHOCTH, HEOOXOAMMOH s
YCTaHOBJICHHBEIMM - YCTaHABIIMBATh CYIIECTBEHHBIN IPU3HAK WM OCHOBAHUSA JUIsl | PELICHUS NIPAKTUYECKUX 3a/1a4 U SKOJIOTMYECKU 000CHOBAaHHOTO
MIpaBUJIAMH U CpaBHEHMsI, KJITaCCU(PHUKAUU U 0000IIeHNUS; OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEAE;
Hponeaypamu, - ONPCACIHTE LEIH ACATCIBHOCTH, 3a[1aBaTh IIAPAMCTPBI H | - pyaneHne CHCTEMOM XMMHYECKHX 3HAHMH, KOTOpas BKIIOYAET:
0becneTHBAOIMMY | KPUTEPUH HX JOCTHKEHNS, OCHOBONOJIATalOIIMe  MOHATHS  (XMMHUYECKHM  DJIEMEHT,  aToM,
0€301MacHOCTb - BBIBIATH  3aKOHOMEPHOCTH U  NIPOTUBOpPEYHS B
. JNIEKTPOHHAs 000JI0YKa aroma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIH
onepanui u paccMaTpuBaEeMbIX  SBJICHUSAX; BHOCHTb KOPPEKTHUBBI B
OTCYTCTBHE JIeATENBHOCTD, OLICHUBATh COOTBETCTBHE PE3yIbTaToB HemsM, | STOMOB, HOH,  MOJICKYJTa, BAJICHTHOCTD, SJICKTPOOTPHLATCIBHOCTD,
3arps3HEHHS OLICHUBATb PHCKH TIOCICICTBHIT ASSTEIBHOCTH; CTENEHb OKHCIICHUs, XMUMHUYECKas CBs3b, MOJb, MOJIApHAas Macca,
OKpYXarolen - pasBMBaTh KpPEATHBHOE MBINUIEHHE IIPH  PELICHUH | MOJPHBIA OOBEM, YIJIEPOIHBIM CKeNeT, (yHKIHMOHAJbHAs TIpyIIa,
CpCIbl ’KM3HEHHBIX IIPOOIIEM; paguKail, H30MEpHUsi, H30MEpbl, TOMOJOTHYECKUU psii, TOMOJIOTH,

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTCIBHOMY
MMOUCKY  METOJOB  pEIICHHWs  NPAKTHYCCKUX  3ajad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHS,

- (dbopMUpOBaHHE HAYYHOTO THUIIA MBIIUICHHUS, BIaJICHUE
HAyYHOH TEPMHHOJIOTHEH, KJIFOUEBBHIMU TOHATHSIMH U
METOIAMHU;

-OCYIIECTBIIATH IeJICHANPABICHHBIN MOMCK MIEPEHOCa CPEIICTB
1 croco00B JEHCTBUS B MPOPECCUOHANBHYIO CPEIy

B) paboTa ¢ HHpOpMaLuei:

- BIAAETh HaBBIKAMH TOJy4YeHHs UHGOpMANUU U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBISTH
MOUCK, AaHaJNW3, CHUCTEMATH3aIMI0 U  HHTEPIPETALHUIO
nH(OPMALIUY PA3ITUYHBIX BUAOB U (HOPM MIPEIICTABICHUS;

YTJIEBOJOPOIBI, a30TCOJICpIKAIIUE  COCIUHCHUS,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (yrJIeBOJIPI, OeINKm),
MOHOMEp, TIOJIUMED, BBICOKOMOJICKYJISIPHBIC

KHCIIOPOJI- |
KUPBI,
CTPYKTYpPHOE 3BEHO,
COEIMHEHUS, KPUCTAJUIMYECKasl PElIeTKa, THUIbl XUMUYECKUX PEaKIuil
(OKHCITUTENbHO-BOCCTAHOBUTENLHBIE,
peaKuu MOHHOTO OOMEHa), pacTBOP, DJIEKTPOIMTHI, HEINEKTPOIUTHI,

OK30- H OHAOTCPMHUYCCKUC,

3JICKTPOJIMTUYECKAsS JIUCCOIMAlIMSA, OKHUCIUTENIb, BOCCTAHOBUTEIIb,
CKOpPOCTh XUMHYECKOUN pEaKIMU, XUMHUYECKOE PABHOBECHUE), TEOPUHU U
3aKOHBI (TEOPHSI XUMUYECKOTO CTPOCHHUSI OpraHNYeCKUX BemecTs A.M.
byrtneposa, TeOpus ANEKTPOIUTUYECKON
nepuoanueckuii 3akon J[.M1. MenneneeBa, 3aKOH COXpaHEHHUSI MACCHhI),

3aKOHOMCPHOCTH, CHUMBOJIMYECKUN SI3BIK XHUMUH, (I)aKTO.IIOl" NYCCKUC

JIHCCOIHAIINH,
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- OIICHMBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMaIINH, ee
COOTBETCTBHUE MTPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
OBnanenue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMU
JICUCTBUSIMU

a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HH;

- pacrno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHUS, TOHUMATh
3HAQYEHHE COIMAIBHBIX 3HAKOB, PACIO3HABAThH IMPEAINOCHUIKH
KOH(DIUKTHBIX CUTYaIllMid M CMST4aTh KOH(DIUKTBI, BIIAJCThH
pa3IUYHBIMU  criocoO0aMM  OOIIEHHST W B3aUMOJCUCTBUS;
apryMEHTUPOBAaHHO  BECTH  JHUAJIOT, YMETh  CMSTr4arh
KOH(JIMKTHBIE CUTYAITUH;

- Pa3BEpHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PECHHS C
WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCTHas ACSITEIHHOCTD:

- MOHUMAaTh M HUCIOJB30BaTh NPEUMYLIECTBA KOMAaHIHON U
WHIUBUAYaJIbHONH paboThl; BHIOMpPATh TEMATUKY M METOJIbI
COBMECTHBIX JICUCTBHI C Yy4YeTOM OOIIMX HHTEPECOB, H
BO3MOXHOCTEH Ka)I0TO 4jeHa KOJUIEKTHBA;

- MPUHUMATH LeH COBMECTHOM JEeSITENIbHOCTH,
OpraHM30BBIBATH M KOOPAMHHUPOBATH JACUCTBUA IO €€
JNOCTHMIKEHHUIO: COCTABJIATH IUIAH JCHCTBUI, pacmpenensTh
POJIK C y4€TOM MHEHHMIl YYaCTHHUKOB OOCYXIATh PE3YJIbTaThI
COBMECTHOM pabOThI;

- OCYLIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJCHHE B
pa3NUYHBIX ~ CHUTYalUsX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM.

OBnaseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMHU:
a) cCaMOOpraHMU3aIIHs:

- CAMOCTOATEIBHO  OCYHIECTBISATH  ITO3HABATEJIbHYIO
NeSITeNbHOCTh,  BBISIBISITH  TPOOIEMBI, CTaBUTh U
dbopMmynupoBaTh COOCTBEHHBIE 3alaud B 0Opa3oBaTENbHOM
JeSITENIHOCTH U KU3HEHHBIX CUTYAIIUSX;

CBEJICHUS O CBOMCTBaxX, COCTaBe, TIOJy4YCHHH U 0e30MacHOM
HCHOJIL30BAHUM BaXKHEHUIIUX HCOPraHN4CeCKUXx U" OPraHnuvYCCKUX
BELIECTB B ObITY M MPAKTUYECKOM EATEILHOCTH YEJIOBEKA,

- cOpMHUPOBAHHOCTh YMEHMH BBISBISATH XapaKTEpPHbIE NPU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHﬂTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIHC
IMOHATHUA TIIPU OIHNCAHHUU CTPOCHUA U CBOMCTB HCOPraHM4CCKuXx H
OpraHN4Y€CKUX BCHICCTB U HUX npeBpameHI/Iﬁ; BBISIBJIATH B3aUMOCBA3b
XUMHAYECKAX 3HAHUU C MOHATUIMH U MNpEaACTABJICHUAMHA JPYTUXx
C€CTCCTBCHHOHAYYHBIX TPCIAMETOB,

- chOpMHPOBAHHOCTh YMEHHH  WCIIOJB30BaTh  HAWMEHOBAHHS
XUMHYECKUX COCAMHCHHH MEXTYHAPOJHOTO COI03a TCOPETHUECKON U
HpI/IKHa)IHOﬁ XMMHHU U TPHUBHUAJIBHBIC Ha3BaHUA Ba)KHEHIITHNX BCIIICCTB
(oTuseH, aneTWIeH, TIWLEpWH, (QEeHOJ, (QopMaTbAETHa, YKCyCHAast
KUCJIOTA, TJIMIUH, YrapHbBIA a3, YIJICKHCIBIA Tra3, aMMHUaK, TalieHas
U3BECTh, HETAIlICHAsl M3BECTh, MMUTHEBAsI COJIA M JIPYTHX), COCTABIIATH
(GOpMyIIbI HEOpPraHWYECKUX M OPraHUYECKUX BEIIECTB, YpaBHEHUS
XUMHAYECKHX PEaKInH, CMBICI;  TTOJATBEPKIATh
XapaKTepHble XMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU

OKCIICPUMCHTAMH U 3allUCAMU ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ;

00BACHITHL UX

- copMHpPOBAaHHOCT, YMEHUH YCTaHABIMBATH MPUHAAICKHOCTH
U3YYEHHBIX  HEOPraHMYeCKMX M  OpPraHuYecKuX  BEIIeCTB K
OTIpeIeNIEHHBIM KJIacCaM U TPYIaM COEAUHEHUH, XapaKTepu30BaTh UX
COCTaB M Ba)XHEWIINE CBOWMCTBA; OMPENESITh BUABI XUMHUYECKUX
CBsA3eil (KOBaJeHTHAas, MOHHAs, METAJUIMYEcKas, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIEeCTB; KIACCH(PHUIIMPOBATH XUMUYECKUE
peaKIuy;

- BJIQJICHUE€ OCHOBHBIMM METOJAMU HAy4YHOTO IMO3HAaHUS BEUIECTB U
XUMHYECKUX SBJICHHUHN (HaOmoJaeHue,
MOJIEIMPOBAHUE);

HU3MCPCHUC, OSKCIICPUMCHT,
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- CaMOCTOSATENIPHO COCTAaBJIATH IUIAH PEIICHUs MPOOJIEMBI C
Y4E€TOM HMMEIOIIUXCA PEeCypCcoB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEANOYTEHU; TaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

- pacmupsTh paMKH Y4eOHOTO IMpeaMeTa Ha OCHOBE JIMYHBIX
MPEIITOYTECHHI; aenaThb 0CO3HAHHBIN BBIOOD,
apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

- OLICHUBATh IPHUOOPETCHHBIN OTIBIT;

- crnocoOCcTBOBaTh ()OPMHUPOBAHUIO U TIPOSIBICHUIO IIUPOKON
SPYIUIIMU B PA3HBIX 0OJACTSAX 3HAHHUH, TOCTOSTHHO TOBBIIIATH
CBOI 00pazoBaTeIbHbIN U KYIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb!

- J1aBaTh OIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBHI B
NEeSITETFHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;
- BIIAJIETh HAaBBIKAMH TIO3HABATEIHHOW pedIeKcuu Kak
OCO3HAHUSI COBEPIIAEMBIX JEHCTBUA M  MBICIUTEIIBHBIX
MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

- HCIIOJIb30BaTh MpPHEMbI pedIeKCHH JUIsl OLEHKU CHUTYallHH,
BBIOOPA BEPHOTO PEIICHHS;
B) SMOIMOHAJIBHBIN
c(hOpMUPOBAHHOCTH:

- CaMOCO3HaHUSs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE
SMOIMOHAIbHOE

- COCTOSIHUE, BUJETb HANpaBJCHHS DPa3BUTHS COOCTBEHHOI
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B cE0€;

- CaMOpEeTyJIHpOBaHUs, BKJIIOYAIOIIETO  CaMOKOHTPOJIb,
yMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE,
CIIOCOOHOCTh a/1IafTUPOBATHCA K HMOLIMOHAILHBIM
U3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

- BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOUIEH CTPEMJIEHUE K
JOCTH)KEHHMIO L€ U YCIEeXy, ONTHUMU3M, MHUIMATUBHOCTD,
yYMEHUE AEMCTBOBATh, UCXO/ISl U3 CBOMX BO3MOYKHOCTEH;

- OMIIATHH, BKIIOYAIOMIEW  CHOCOOHOCTh  MOHHMATH
SMOIMOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTBHIBATH €ro IMpu

HHTEIIEKT, MIPEANOIararoIri

- c(OpMHUPOBAHHOCTh YMEHHH MPOBOJUTH PACUETHl MO XUMHYECKUM
dopMynaM U ypaBHEHHSM XHMHUYECKHUX PEAKIMA C HMCIOJIb30BAaHUEM
duznueckux XapaKTEePU3YIOIIHUX
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIC YCIOBHS)

BEJIMYHH, BEIIIECTBA C
ra3oB, KOJIMYECTBA BEIICCTBA; MCIIOJIH30BATh CUCTEMHBIC XUMUYECKUE
SHaHUA JId T[PUHATHUA peHIeHI/Iﬁ B KOHKPETHBIX JKHW3HCHHBIX
CUTyallusX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUEM

- cOpMHPOBAHHOCTh  yYMEHHI

XUMHUYECKUH HKCHEPUMEHT (TPEeBpaIleHHus OpPraHMYeCKUX BEIECTB

HJ'IaHI/IpOBaTI) nu BBITIOJIHATH
IIPM HArpeBaHMHM, IIOJYYEHHE STHUJIEHA W HW3Y4YEHHE €ro CBOICTB,
Ka4eCTBEHHBIC pEaKIMM Ha aJIbACTUAbI, KpaXxMaj, YKCYCHYIO KUCIIOTY;
JIeHaTypanuss OeIKOB TPH HarpeBaHWH, IBETHBIC PEAKIUH OCJIKOB;
HpOBO)II/ITI) peaKHI/II/I NOHHOTO O6MeHa, OHpeJIeJ'ISITI) cpeny BOJIHBIX
pacTBOpPOB, KadeCTBEHHBIC peEakuu Ha Ccynbdar-, KapOoHAT- u
XJIOPU-aHUOHBI, HA KAaTHOH aMMOHHUS;, PEeIIaTh SKCIICPUMEHTAIbHBIC
3amaun 1o temaMm "Mertamiel" u "Hemetamner'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€301aCHOCTH TP OOpaIleHUH C BEIICCTBAMU U

000pyI0BaHHUEM; MPEACTABIIATH pEe3yNIbTaThI
JKCIIepUMeHTa B (hopme YpaBHEHHI
COOTBETCTBYIOIIMX peakiuii ¥ (OPMYIHPOBATh BHIBOJABI HAa OCHOBE

71a00paTOPHBIM
XUMHYECKOTO 3aIUCH
ITHX PE3YJIbTATOB;

- cOPMHPOBAHHOCTHL  yYMEHHUS  AHAIU3UPOBATh  XUMHUYECKYIO
UHPOpMAIIMIO, TIOIy4aeMyl U3 pa3HbIX HCTOYHHUKOB (CpEICTB
MaccoBO# nHpopmaluu, cetb IHTEpHET U Apyrue);

- chOpPMHUPOBAHHOCTh YMEHHUH COOMIOIaTh MpaBHJIa JKOJOTHYECKH
1enecoo0pa3Horo TMOBEACHUS B OBITY M TPYJOBOU MAEATEIHHOCTH B
[ENSIX COXPaHEHMsI CBOETO 3JI0POBbS M OKpYKAIOLIEH MPUPOTHON
Cpelbl; YYUTHIBATh OMACHOCTH BO3ACUCTBHSI Ha KUBBIE OPTraHU3MBI
OTIpEJICIEHHBIX BEIIECTB, MOHMMAs CMBICH TOKa3aTelsd MpeaebHON
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OCYIIECTBICHMH KOMMYHUKAIMH, CIOCOOHOCTH K COUYBCTBHUIO
U COTIEpPEKUBAHMUIO;

- COLMAJBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH
BBICTPAaNBaTh OTHOLIEHHs C JPYIMMH JIIOJbMH, 3a00THThCH,
MIPOSIBJIATH UHTEPEC U pa3periaTb KOH(INKTHI;

I') IPUHATHE ce0sl U IPYTUX JIIOIEH:

- IOpuUHMMAaTh ce0si, TOHMMas CBOM HEJOCTAaTKU H
JOCTOUHCTBA;

- IpPUHMMATh MOTHBBI M apryMEHTbl JPYIHX JIOJeH mpu
aHaJIN3€ Pe3yabTaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE IIPABO U IPaBO APYTUX JIOJIEH HA OIIMOKY;
pa3BHUBaTh CIIOCOOHOCTh NMOHHMMATh MUP C MO3ULUU APYroro
4eJI0BeKa.

JOIIyCTUMOW KOHIICHTPALUX

*INcHUIUINHAPHBIe (IpeIMeTHbIE) Pe3yJIbTaThl YKa3bIBAOTCH B COOTBETCTBMHM € MX MOJTHBIM
12.08.2022rr.)

nepeyeM Bo ®PI'OC COO ot 17.05.2012r. Ne 413 (B mocseaHeil pegakuuu ot

**Orpakaerca emunuua IIK, dopmupyemas npukiIagHbIM MoayJeM (Npo)ecCHOHAILHO-OPHEHTHPOBAHHBIM colepxkaHueM) B coorBercTBUM ¢ ®I'OC peanusyemoii

CIICHIHAJIBHOCTH.
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2. CTpyKTypa H coaep:kaHue 001meod0pa3oBaTeIbHOM IMCIUIIHHBI

2.1. O0beM JUCHUIINHBI M BUIbI Y4eOHOH padoThl

Bua yyeOHoM padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHBI 78
B T.Y.

1.0cHOBHOE coep:xaHue 66
B T.Y.

TeopeTnueckoe o0yueHune 32
IIpakTH4eckue 3aHATHS 24
JlaGopaTopHble 3aHATHSA 10

2.1IpodeccrnoHaIBLHO OPUEHTHPOBAHHOE CO/IEP:KAHME 12
(coneprkaHue MPUKJIATHOTO MOAYJIsA)
B T.Y.

TeopeTnueckoe o0yueHune 8

IIpakTuyeckue 3aHATHS 4
NuauBuayaabHblid NPOEKT (1a/HeT)* HeT

IIpomexyTounas arrectauus (nud. 3a4er)

*Ecau npexycMoTpeH HHAHBUYAJIbHbINH MPOEKT MO AUCUMILINHE, IPOrPAMMA M0 €ro PeaIu3aluu pa3padaTbiBaeTcst

OTAC/IbHO.
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2.2. TeMaTH4YeCKUH IVIAH U COAEP:KaHUE Y4eOHOMH JMCUUIIMHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U pPodecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem (@opmupyemble
pa3iesioB U TeM JJa0opaTOpHbIE U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAJHOH MO1Y./1b YacoB | KOMIIETEHIUH
1 2 3 4
OcHoBHoOe coepkaHue 2
BBenenue Beenenue. IlepBoHavanbHble XUMUUECKHE OHITHS. 3HAUEHUE XMMUH TP OCBOEHUU CHelMaIbHOCTEN 2 OK 01
CIlio
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 10
Tema 1.1. OcHoOBHOE coep:KaHue 6
Crpoenne aToMOB CoBpeMeHHast MOJIeNb CTPOSHUS aToMa. XUMUYECKUN AIEeMEHT. DIEKTPOHHAsI KOH(PUTYpaIus aToMa. 9
XUMHYECKUX Kiraccudukariysi XUMUYECKHX JIEMEHTOB (S-, P-, d-2eMenThl). BajieHTHBIC 5IeKTPOHBI. BaeHTHOCTS. OK 01
SNIEMEHTOB M MPUPOJIA ONEeKTpOHHAsl MPUPOJIAa XUMHUYECKOW CBS3H. OJIEKTPOOTPHULATENIBHOCTh. BHIBI XUMHUYECKON CBS3U 9
XUMHUYICCKOU CBSI3U (KoBaJIeHTHAs, MOHHAS, METANTHYECKAs, BOJIOPOIHAS) M CTIOCOOBI €e 00pa3oBaHus
[IpakTnueckas pabora «CTpoeHue aTomay 2
. OK 01
Bxonnoii Bxo1HOM KOHTPOJIb 3HAHHI MO AUCIUILIINHE 1 OK 02
KOHTPOJIb OK 04
Tema 1.2. OcHOBHOE co/lep:KaHue 3
[Tepuonuueckuit [Tepuonnueckas cucrteMa xuMudeckux aiemeHToB .M. Menneneesa 1 OK 01
3akoH 1 Tabmuua JLM. | Tlpaxruueckas paGoTa «3aKOHOMEPHOCTH H3MEHEHHS CBOICTB XUMHYECKUX AIEMEHTOB, 00pa3yeMbIX UMH OK 02
Menneneesa IIPOCTHIX U CJIOYKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM XHMHUYECKOI0 3jieMeHTa B Ileproauueckoit 2
CUCTEME»
Pa3znen 2. Xumudeckne peakiiun 12
Tema 2.1. Tunsl OcHoBHOE coep:KaHue 6
XMMHUYECKUX PEAKIHH | K jraccuuKalis 1 THIIH XHMHYECKHX PEaKImii C ydacTHEM HeOpraHHueckux Bemlects. CoCTaBeH e
yYpaBHEHUH peakluil COeAMHEHMs], PA3JIOKEHHsI, 3aMellleH s, 0OOMeHa, B T.4. PeaKIUii TOPEeHHUs], OKUCIICHU - 2
BOCCTaHOBJICHUS OK 01
VYpaBHEHMSI OKUCIEHUA-BOCCTaHOBIIEHU. CTeneHp okuciaeHus. OKUCINTENb U BOCCTAHOBUTENb.
CocraBieHne U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMA METOIOM 3JIEKTPOHHOTO 5

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pCaKu B IPpUPOJAC, MPONU3BOACTBCHHBIX MMPOLECCAX U
KU3HCACATCIbHOCTH OPraHU3MOB
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[Ipaktuyeckas paborta «Pemienue 3amauy Ha OIpeAeNeHHE Macchl (MM 00beMa) MPOAYKTa peakluu MO

M3BECTHOM MAaCCEe MCXOHOIO BEUIECTBA COAEPKAILErO IIPUMECH» 2
Tema 2.2. OcHoBHOE colep:xkaHue 4
ONEeKTpONUTAYECKAsE | Teopust 2MEKTPONMTHYECKOH auccormanui. VOHBI. DJIEKTPONMTHI, HEEKTPONMTHL. Peakiuum HOHHOTO
Aucconuanus 1 obMeHa. CocTaBiieHUE peakliiii HOHHOTO 0OMEHa IyTeM COCTABJIEHUS UX MOJIHBIX U COKPALLEHHBIX MOHHBIX 2 OK 01
HMOHHBIN 0OMEH ypaBHeHUH. KHCIIOTHO-OCHOBHBIE pEaKIIUU OK 04
JlaboparopHas paboTa «Peakiuu ruipoIn3a» 2
KonrpoJubHas CrpoeHue BeliecTBa U XUMHUYECKUE PEAKIINH 5
pabora 1
Pa3nen 3. Kunernueckue u TepMoIMHaAMUYecKHe 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX pPeakIui 4
Ckopoctb xumuueckux | OCHOBHOeE co/iep:KaHue 4
peakiui. CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOAbI PEArHPYIOIINX BEIIECTB,

XHAMHYECKOE KOHIIEHTPALMH PEarupyroInuX BEIIECTB, TEMIIEPATYPHI U IIJIOMIAIN PEAKIMOHHOMN MOBEPXHOCTH. TeIIOBbIE OK 01
paBHOBECHE 3 HEeKTH XUMHUECKUX Peakinii. IK30- U SHIOTEPMUUECKHUE PEAKITHH. 2 OK 02
Ob6paTumocThb peakiuil. XUMUYECKOEe paBHOBECHE U €r0 CMEIIEHHE N0 ACWCTBUEM Pa3IMUHBIX (aKTOPOB

(KOHLIEHTpAIMsl peareHTOB WU IPOJYKTOB peakluy, AaBjaeHue, TeMneparypa). Ilpunnun Jle Hlarense
[Ipaktrueckas padota «CKOPOCTh XUMHUECKHX PEaKIIUi. XUMHUYECKOE PABHOBECHE) 2
Pa3nen 4. PacTBopbl 4
Tema 4.1. IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJlEPKAHNE 2 OK 01
TlonsTue 0 pacTBOPAX  |pacrpopenne Kkak (GU3MKO-XMMHUeCKHil mporecc. PacTBopbl. CHocoGbl MPHIOTOBJIEHHS PACTBOPOB. OK 02
PactBopumocTts. MaccoBast 1011 paCTBOPEHHOIO BellecTBa. PelleHne pacdeTHBIX 3aJaHUM HA PacTBOPHI, 2 OK 07
UCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AEATEIbHOCTH YEJI0BEKA K 1.5
Tema 4.2. OcHoOBHOE co/lep:KaHue 2 OK 01
Hccrnenoanue cBoiicts [JlabopaTopHas padora «Onpeie/ieHue MacCOBO I0JIM U MacChl BELIECTBA B PACTBOPAX» 2 OK 02
pacTBOpOB OK 04
Pasgen 5. CTpoenne U CBOCTBA HEOPraHUYECKHX BelIeCTB 16
Tema 5.1. OcHoBHOeE coep:xaHue 4
Knaccudurars, IIpenmer Heopranuyeckod xumuu. Krnaccugukanus HeopraHuueckux BemiecTB. lIpocTeie M CIOXKHBIE OK 01
HOMCEHKJIATypa U BemecTBa. OCHOBHBIE KJIAcChl CIOXKHBIX BEIIECTB (OKCHIBI, TUAPOKCUIBI, KUCIOTHI, conn). B3aumocBszpb OK 02
CTPOCHHUE HEOpPraHMYeCKUX BELIeCTB. ArperaTHble COCTOSIHMS BerlecTBa. Kpucramimyeckue U aMop(dHbIEe BEIIECTBa. 2
HCOPraHH1CCKHX Tumel KpUCTAIUIMYECKHX PEIIETOK (aTOMHAas, MOJIEKYJSpHas, HOHHAas, MeTajulndeckas). 3aBHUCUMOCTh
BCIICCTB (U3NYEeCKUX CBOMCTB BeNIECTBA OT THUNA KPUCTAUIMYECKOM PpEHIeTKU. 3aBUCHUMOCTh XHUMHUYECKOU
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AdKTUBHOCTH BCHICCTB OT BHA XUMHUYECKOM CBSI3M W THUIIA KpHCTaJIJ’IH‘IeCKOFI PCIICTKU. HpI/I'-H/IHBI
MHOT000pa3usi BEIECTB

[Ipaktuyeckas pabota «PerneHne mNpakTHYECKHX 3aJaHUi TO KilaccU(UKaluu, HOMEHKIATYpe W

XUMUYECKUM (HOpMYJIaM HEOPTaHUYECKUX BEHIECTB PA3IUYHBIX KIACCOBY 2
Tema 5.2. IIpogeccuonaibHO-OpHEHTHPOBAHHOE COJlepsKaHNe OK 01
Du3NKO-XUMHYECKHE  [Merasmisl. OGipe pH3NUeCKIe U XHMUYECKHE CBOHCTBA MeTayioB. CIIOCOOBI MOMydeH s, SHAYCHHE OK 02
CBOMCTBA METAJUIOB U HEMETAJJIOB B MPUPOJE U )KUZHEACATEILHOCTH YEJIOBEKA U OPraHu3MoB. Koppo3ust MeTajlioB: IIK 1.5
HEOPraHMYECKUX BH/JIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METATNIOB OT KOPPO3UHU
BEIMECTR OcHoBHoOe coJepkaHue 6

Hemerannel. O6mue ¢puznyueckne 1 XMuMUYECKHE CBOMCTBAa HEMETAJUIOB. THIHYHBIE CBOIICTBA HEMETAIJIOB

IV— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa coeluHeHUI HeMeTauioB. KpyroBopoTsl OMOTreHHbBIX 2

JJIEMEHTOB B npn}v)one OK 01

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCHUIOB, KHCIIOT, OK 02

COJIeH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHHHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHM, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIOB

[IpakTuueckas pabota «CocTaBlieHHEe YPAaBHCHUH XUMHUUYECKUX PEAKIIUNA C YIACTHEM MPOCTHIX U CIOXKHBIX 5

HEOPraHMYECKUX BEILECTB)»
Tema 5.3. OCHOBHOE COIep:KaHUe 2 OK 01
Nnentuduxarms OK 02
HEOPraHM4eCKux JIaGopatopHas pabota «neHTHduKanns HeOPraHMUECKUX BEIIECTB 2 OK 04
BEILIECTB

OK 01

fgﬁﬂggo‘lzlbﬂaﬂ CBoiicTBa HEOPraHUYECKUX BEIIECTB 2 gi 8421
Pazgen 6. CTpoenne u cBOWCTBA OPraHNYeCKUX BelleCcTB 24
Tema 6.1. OcHoOBHOE cojlep:KaHue 4
Knaccugukanus, IIpenmer oprannueckoit xumuu. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
CTPOCHHUE U coenuHeHuil A.M. byrnepoBa. YriuepoaHblil CKEJIET OpraHMueCcKO MOJIEKYbl. 3aBUCUMOCTb CBOWMCTB OK 01
HOMEHKJIaTypa BEILECTB OT XUMHUYECKOTO CTPOECHMsI MOJIEKYIL. MI30MepHs 1 H30MeEpBI. 2

OpraHn4eCKux BCHICCTB

HpI/IHI_[I/IHLI KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHUYCCKUX COCIUHECHUI. MG)K,Z[YHapOI[HaH HOMCHKJIaTypa U HPUHIUIIBI
HOMCHKIJIATYPbI OPTaHNYCCKUX COCIUHEHUMN
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[Ipaktuyeckas pabota «Pacu€r wmonekynsipHOW ¢dopmynbl opranuyeckoro BemiectBa. CocraBiieHUE
CTpYKTYpHBIX popmyn. Homenkaarypa»

Tema 6.2.
CpolicTBa
OpPraHHYECKUX
COCIUHCHHI

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEP:KAHUE

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COECOUHEHHHM OTHENbHBIX KJIAccoB (0COOEHHOCTU
KJaccu(UKay 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psia U oOmias (opmyna; H30MepHs;
(u3HUYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS ):

— MpedeNbHbIE YIIIEBOJOPOAbl (aKaHbl M IMKIOAJIKaHbl). ['OpeHHMe MeTaHa Kak OJWMH M3 OCHOBHBIX
HUCTOYHUKOB TCILIa B MPOMBINIJIICHHOCTH U 6I>ITy. CsolicTBa MPpUPOAHBIX YIJICBOJOPOAOB, HAXOXKACHHUC B
MIPUPO/I€ U IPUMEHEHHUE AJIKaHOB

— HenpeJeNibHbIe (aJIKEHbI, aJKUHbBI U aJKaJUeHbl) 1 apOMaTUYECKUE YIrJIeBOJOpoabl. ['opeHre aneTuieHa
KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHU JJIs1 CBAPKU U PC3KHU MCTAJIJIOB

OK 01
OK 02
OK 04
K 1.5

OcHoBHOE conepxaHue

10

— KUCJIOPOJICO/IepKalliue COeMHEHUs! (CIUPThI U (PeHOoIbl, KapOOHOBBIE KUCIOTHI U 3(QUPHI, ANbJIETU]IBl U
KETOHBI, JKHUpBI, yriaeBojbl). IlpakThueckoe MNpPUMEHEHHE OSTUJICHTJMKOJS, TJHIepuHa, (¢eHoa.
[Ipumenenue Gpopmanbaeruia, aueTaibIeruia, yKCycHoi KUcaoTel. Mbljia Kak COJIM BBICIIMX KapOOHOBBIX
KHCI0T. Moromue cBOiCTBa MbLIA

— a30Tco/epKalllue COeAUHEHUsl (aMUHBI U aMHUHOKHCIIOTHI, Oenkn). BrICOKOMOJIEKYIsIpHBIE COENUHEHUS
(cuHTeTHYEeCKHE U OMOJOrMYecKH-akTHUBHBIE). MoHOMEp, MmosimMep, CTpyKTypHOe 3BeHO. [lonmumepuszanus
STHJIEHA KaK OCHOBHOE HAalpaBJIEHUE €r0 UCIOJIb30BAHUS.

I'enetnyeckas CBsI3b MEXKY KJIacCaMU OPraHUYECKUX COCTUHEHUI

HpaKTI/I‘leCKaﬂ pa60Ta «I'eHeTnyeckas CBA3b OPraHu4CCKUX BCIICCTB»

HpaKTI/I‘leCKaﬂ pa60Ta «Pemenue 3aaa4 Ha ONpCACICHUC MacCOBOM JA0JHU BbIXOJa IpOoAYyKTa p€akKluu OT
TCOPCTHUYCCKH BO3MOKHOT'O»

JlaboparopHas padota «IlomydeHune u cBONCTBA YIriIeBOJOPOIOBY

OK 01
OK 02
OK 04

Tema 6.3.
Nnentnduxanus
OpPraHHYECKUX
BEIIECTB, NX 3HAUCHHUE
U IpUMEHEHHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEeITENLHOCTH
yeJIoBeKa

OcHoOBHOE co/lep:KaHue

DN NN

buooprannueckue coenaunenus. Ilpumenenne u Ouoloruyeckas pojib YriaeBoAOB. buonorumueckue
¢byakun GenkoB. buonornueckue (GyHKIuU KUPOB. Posib OopraHnyeckol XMMHUU B PElIEHUH MPOoOIeM
MUIIEBOM O€30MaCHOCTH

Ponp Opl"&HPI‘-ICCKOﬁ XUMHH B OBITOBOM U HpOPIBBO,HCTBGHHOﬁ ACATCIIBHOCTH YCIIOBCKA

Ha6opaTopHaﬂ pa60Ta: ((I/I,Z[CHTH(bHKaI_IHH OpraHnYCCKUX COCIMHEHUN OTACIbHBIX KIACCOBY

OK 01
OK 02
OK 04
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KonTpoabHas CtpykTypa U CBOMCTBA OPraHMYECKUX BEIIECTB 5
pabora 3
Paszjnen 7. Xumus B ObITY U NPOU3BO/JACTBEHHOI 1eSITEJIbHOCTH YeJI0BEKa 6 OK 01
Xumust B ObITy U 5 IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COJlePKAHUE 6 OK 02
TIPOM3BOJCTBCHHON Hogeiimne nocTikeHUs XMMUUECKOM HAYKH W XUMHUYECKOW TEXHOJOruMu. Posib XuMuu B 0oOecrnieueHun OK 04
ACATCIBHOCTH 9KOJIOTUYECKOU, JHEPTreTUUECKON U MUIIIEBOM 0€3011aCHOCTH, PA3BUTUU METUIIMHBI. 2 OK 07
Hernoeka [IpakTnueckass pabota «l[IpumMeHeHHE XWMHUYECKUX BEIIECTB M TEXHOJOIMH C y4deToM Oyayiein 4 K 1.5
1po(heCcCHOHATBHOM JIEATETLHOCTHY
Bcero 78
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3. YcaoBus peaju3anu NporpaMmmsbl 001eo0pa3oBaTebHOM JMCHUILIHHBI

3.1. TpeGoBaHusi K MUHUMAJBHOMY MATePHAIbHO-TEXHUYECKOMY

o0ecrmeYeH NI

I[Hﬂ peaiuzanun MHporpaMmbl JUCHUIINIMHBI JOJIZKHBI OBITH npeayCMOTPCHDBI
CICAYIOMUC CIICHHAJIbHBIC ITIOMCIICHUAA !

- yueOHBII KaOMHET XUMHUH U/ UM y4eOHON XUMHUYECKOU JabopaTopuu.

TexHuueckue cpeacta 00ydeHHs:

KOMIIBIOTEP C YCTPOWCTBAMHU BOCIPOU3BEICHUS 3ByKa, IPUHTEP, MYJIbTUMENA -
IIPOEKTOP C KPAHOM, yKa3Ka-IIPE3EHTEP IS IIPE3CHTALU.

O6opynoBaHue yueOHOTO KaOWHETa!

- pa60qee MCCTO IIperIoaaBaTCIiA

IMOCAaJOYHBIC MECTA 110 KOJINYCCTBY 06yqafoumxc51

— BBITSDKHOM 1IKag
— TaOJIMIEI HACTCHHBIC:
1. Tabmuma xumudeckux 3aeMeHToB /(.M. Menneneena
2. P11 akTHBHOCTH METaJIOB
3. PacTBOpUMOCTB KHCIIOT, COJIEH, OCHOBAaHUM B BOJIC
4, KoMruiekT Tabiuil o 6€301macHoMY 00palieHuo ¢ npudbopamMu u

PCaKTUBAMHU

5. KonnuecTBeHHBIE BEIUYMHBI B XUMUH
— IIIIAKaThI:

NogakowdE

KommyecTBeHHBIE BETUYHUHEI B XUMHHU

CniocoObI BBIpaXKEHHS PAaCTBOPOB

Comn

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

KoBanentHas cBs3b

CoOTHOIIIEHHE MEXKTY PAa3TUIHBIMUA BUJAMH XUMUUYECKON CBSI3U
Cocrasiieare GopMyJsI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHCHHUI

— KOJJICKIOUH:

1.

4.

Bosiokna

Kamenns1i1 yronp

Mertamisl U criaBbl

Heds

MuHepaibl 1 TOpHbIE TOPOAbI
[Tmactmaccsl

MunepainbHble yA0OpeHus

— MOJEJH:

2
3
5.
6
7
1.

KoMmiekT aToMOB 111 COCTaBIECHUST MOAEIEH MOJIEKYJI
(IeMOHCTpAIIMOHHBIN )

20



2. Mopenu KpUCTaNIMYECKUX PEIIETOK METAJJIOB, ainMasa, rpaura,
XJIOpUa HATPHSL.
— J1abopaTopHasi mocy/ia, IPUOOPHI U MPUHAJICKHOCTH
— XUMHUYECKUEC PEaKTHUBBI

3.2. UudopmanuonHoe odecrneueHrue 00ydeHust

. Kupunnos B.B. «OcHoBbl Heopranunyeckod xumum». YueOHuk miga CIIO.
Cankr-IlerepOypr, Jlans, 2022. — 352 c.

. biunoB JL.LH. «Xumus». Yueouuk qis CIIO. Canxr-IletepOypr, Jlans, 2021. —
260 c.
. Pocun, U. B. Xumnus. Yuebnuk u 3agaunuk: g CIIO / U. B. Pocun, JI. JI.

Tomuna, C. H. ConoBbeB. — M.: M3narensctBo FOpaiit, 2022. — 420 c.

. MapteiHoBa, T. B. Xumusa: yueOnuxk u mnpakrukym mis CIIO / T. B.
MaprteiHoBa, 1. B. Apramonosa, E. b. 'onynoB; nox pen. T. B. MapTbelHOBOT.
— M..: I3pnarensctBO FOpaiit, 2022. — 393 c.

. Xumus. 3agaunuk: yueonoe nocooue jis CIIO / 1O. A. Jlebenes [u ap.]. — M.:
MzpatenscTBO FOpaiit, 2022. — 236 c.

. IIpecc U.A. «Opranndeckas xumusiy. YdyeOHoe mocodue mnsa CIIO. CaHkr-
[TerepOypr, Jlans, 2022. — 432 c.

HuTepHeT-pecypcobl

www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru (OGpa3zoBaTeabHBIN CAUT IS MKOJIBHUKOB «XUMHUS).
www.alhimikov.net (O6pa3oBaTenbHBINA CAUT JJIs1 MIKOJIBHUKOB).
www.chem.msu.su (31exTponHas 6uOIUOTEKA IO XUMUH ).

www.enauki.ru (MHTEpHET-U3aHue 1 yauTenel «EcTecTBeHHbIC HAYKN» ).
www. lseptember.ru (MmeTonuueckas razeta «llepBoe ceHTIOps»).
www.hvsh.ru (xkypHan «Xumus B 1IKose»).

www.hij.ru (KypHan «XUMHUS U KU3HBY).

Www. chemistry-chemists.com (3J€KTpOHHBIH KypHAT « XUMHUKH U XUMUS).

*
TIeYaTHBIE U HJIEKTPOHHBIE 00pPa30BaTEIbHBIE PECYPChI JOKHBI OBITh HE CTApIIE S5 JET C MOMEHTA W3JaHHA
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00Pa30BaTEeIbLHOM

JAUCHUIITUHBI.
Oobmasi/mpodeccuoHanbHas Paznen/Tema
KOMIIeTeH Ul THn oneHOYHBIX
MeponpHUATHH
OK 01. Beibupats cnioco0sr | BBenenue VYcTHbIN onipoc

pelIeHus 3a1au
npodeccnoHaIBHO N
JeATEIIbHOCTH
MPHUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

Pazpen 1. Temsr 1.1, 1.2,
BXxo1HOM KOHTPOJIb

Pasnen 2. Temnr 2.1, 2.2
Paznen 3

Paznen 4. Temrr 4.1, 4.2
Pasgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 6. Temn1 6.1, 6.2, 6.3
Pazgen 7

Tect

[TpakTnueckas padota
Otuér no aboparopHoit
pabote

KonTpomnsnas padbora

OK 02. Ucnonps3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MIOMCKA, aHATIU3a U
WHTEPIpETAIH
uHpopmanuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodecCuoHaTBHOM
JEeATEIbHOCTH

Paszgen 1. Tema 1.1, Bxoanoii
KOHTPOJIb

Paznen 3

Paznen 4. Temr1 4.1, 4.2
Paznen 5. Temrr 5.1, 5.2, 5.3
Paznen 6. Temrr 6.2, 6.3
Pazgen 7

VYerHbIM onpoc

Tecr

[TpakTuueckas paboTa
Otuér no naboparopHoit
paboTe

KonTponbhas pabora

OK 04. 3ddexTuBHO
B3aMOJEHCTBOBATh U
paboTath B KOJUICKTHBE U
KOMaH/Ie

Paznen 1. BxogHO# KOHTPOJIL
Pasnen 2. Tema 2.2

Pasnen 4. Tema 4.2

Pasnen 5. Tema 5.3

Pasnen 6. Tema 6.2, 6.3
Pazgen 7

VYcrHbli onpoc

Tect

[IpakTnueckas pabora
OTtuéT o mabopaTopHO
paboTe

KontponbHas padota

OK 07. ConelicTBOBAaTEL
COXpaHEHHUIO OKpPYKaroIIei
Cpenpl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, Y((HEKTHBHO
JIENCTBOBAThH B
Ype3BhIUYANHBIX CHUTYAIUSIX

Pasnen 4. Tema 4.1
Pazgen 7

VYcTHblit onpoc
[TpakTuueckas pabota

IIK 1.5 OcymecTBusTh
IKCILTYaTaIHIo0 Cy0OBBIX
TEXHHYECKUX CPEICTB B
COOTBETCTBUHU C
YCTaHOBJICHHBIMH
NpaBUIIaMH U
IpOLIEAYpaMH,
o0ecreynBaroIUMH
0€301acHOCTb OTepanui 1
OTCYTCTBHE 3arpsi3HEHUS
OKPYKarOLIEH CpeJIbl

Pasnen 4. Tema 4.1
Paznen 5. Tema 5.2
Paznen 6. Tema 6.2
Pazgen 7

VYcTHBI onpoc
[TpakTuueckas paboTa
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N3menenus u 1onoiHeHus K padoueii mporpaMMme y4eOHOM AMCUUILIMHBI

Ha

y4eOHbIH rojg

[lata u HOMEp

MPOTOKOJA
No N3menenus k paboueit JlononHeHus K 3acenanus [IMK
n/m porpamme paboueii mporpamMmme Y BU3a
npeacenaTens
IIMK
1
2 N3Menennii M JONOJHEHUIT Ha

yaeOnbiii romr HET
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