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1. O6mas xapakrepucrtuka y4deOHoil mucuumiuHbl OVYIL07y «Xummus»
(YruryOJieHHBbIH YPOBEHb)

1.1. OOJgacTb NPUMEHEHUS:

Meroanueckie pPEeKOMEHIAIMK I TperojaBareieii yueOHOW JIUCIMIUIHBI
OVIIL.07y «Xumus» (yrmyOieHHbBIN YPOBEHbB) SBJISETCA YacCThIO
o0mreo0pa3oBaTeILHON MPOTpaMMbI TTOATOTOBKHA CIEIUATUCTOB CPEAHETO 3BEHA B
cootrBeTcTBHM ¢ PI'OC CIIO mo cnemmanbHocTH 34.02.01 «CecTpuHCcKOe IeiI0» U
pa3paboTaHbl Ha OCHOBE 00IIe00pa30BaTENbHOM y4eOHOW MPOrpamMMbl TUCHUTIIMHBI
«Xumust» (yriyOJICHHBIN YPOBEHb ).

1.2. MecTo IMCUMIUVIMHBI B CTPYKTYpe TMPOrpaMMbl MNOATOTOBKHU
CHENMAJINCTOB CPeIHEro 3BeHa:

Vyeonas nucuumimHa OVYIL.07y «Xumus» (yrayOn€HHBIN ypOBEHB) SIBISETCS
0a30BBIM CpeIHEro 0011ero 00pa3oBaHusl.

[IpenonaBanue JUCIUIUIMHBI MPEANONATaeT MPOBEACHUE JICKIMOHHBIX MU
MPAKTUYECKUX 3aHSATUH, SJIEKTPOHHOE 00yUeHHE U JUCTAHIIMOHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH.

1.3. Heau u 3aaa4u, IJIAaHUPYEMbIe Pe3yJbTAThl OCBOCHUSI JUCHUILTHHBI:

Heab: ocBoeHHE TEOPETUYECKUX 3HAHUM B 00JIACTH XMMHH; MPUOOpETEHUE
HAaBBIKOB M YMEHHUH [0 HCIOJb30BAHUIO JTHUX 3HAHUW B MPOPECCHOHAIBHON
NESATEIbHOCTM W B TOBCEIHEBHOW KW3HU; (OpMUpPOBAHME KOMIIETECHIIHHA,
HEO0OXOIUMBIX B IPO(HECCUOHATBLHOM J1eITeTbHOCTH.

B pe3yabTare 0cBOCHUS JUCUUILJIMHBI 00y4AKOLIUICH 10JIKEH YMETh:
co0JIr01aTh HOPMBI SKOJIOTMYECKOM OE30MaCHOCTH;

ONMpENENATh HANpPaBICHHUS pecypcocOepekeHusi B paMKax MNpodecCHOHATbHON
JEATEIIbHOCTH TI0 CIEIUATIBHOCTH, OCYIIECTBIIATH PA0OTY ¢ COOIIOICHUEM MTPUHIIUIIOB
OEepeKIIMBOTO MTPOU3BO/ICTBA;

OpPraHU30BbIBATh NMPO(ECCUOHANBHYIO JACATEILHOCTh C YYETOM 3HAHUN 00 M3MEHEHUU
KJIMMAaTHYE€CKUX YCIIOBUHM PETHMOHA.

B pe3yabTarte 0cBOCHMS TUCHUIINHBI 00YYAIOIUICS T0JIKEH 3HATD:
mpaBuja  OKOJOTUYECKOW  O€30MacHOCTH TMpU  BEACHUU  NPpodheCcCHOHATBHON
JIESITENBbHOCTH;

OCHOBHBIEC PECYpCHI, 3aJIeCTBOBAHHbIE B MPO(ECCUOHATBHOU AESITEIIbHOCTH; IMyTH
obecrieueHUsT pecypcocOepeKeHUsI; TPUHITUIIBI OCPEKIIMBOTO TIPOU3BOJICTBA;
OCHOBHBIE HAITPABJICHUS U3MEHECHUS KIMMATUUYECKUX YCIIOBUU PETUOHE.

IIporpamma oOecneunBaeT [OCTHKEHHE O00y4aeMbIMHM  CJIEYIOLIUX
JIMYHOCTHBIX, METAINIPEAMETHBIX U NMPeAMETHBIX Pe3yJbTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI

1. ®opMupoBaHKE OCHOB POCCUUCKON TPaXKAaHCKON MIAECHTHUYHOCTH, YyBCTBA
TOPAOCTA 32 POCCHUMCKYIO HAYKY, OCO3HAHME CBOEM STHUYECKOW M HAUMOHAIBHOMU
MPUHAJICKHOCTH.

2. llpuHsTHE W OCBOCHUE COIMAIBLHON pOJU OOYYalolIerocs, pPa3BUTHE
MOTHBOB y4€OHOU IEATETLHOCTH ¥ (POPMUPOBAHUE JIMYHOCTHOTO CMBICTIA YUCHUSI.

3. Pa3Buthe CaMOCTOSITEIbHOCTH W JIMYHOM OTBETCTBEHHOCTU MpPHU
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OCYUIECTBJICHUHN y4e€OHOU NEeATeIbHOCTH Ha OCHOBE MPEJCTaBICHUI O HPABCTBEHHBIX
HOpMax.

4. Pa3BuTHE ATHUYECKUX YYBCTB, JI0OPOKEIATEIHHOCTH M SMOIMOHAIBHO-
HPABCTBEHHOM OT3bIBYMBOCTH, TOHHMAHHMS U COMNEPEKUBAHMUS UYyBCTBAM JAPYIHX
moned. [loHnMaHue 3HAYUMOCTH TO3UTHBHOTO CTUJISL OOIICHHS, OCHOBAaHHOTO Ha
MUPOJIIOOUH, TEPIICHUH, CIEPKAHHOCTU U JOOPOKETATEIHHOCTH.

5. @opMHUpPOBAHUE ICTETUUECKUX MMOTPEOHOCTEH, [IEHHOCTEW U YYBCTB.

6. Pa3BuTHEe HaABBIKOB COTPYIHHUYECTBA CO B3POCIBIMU M CBEPCTHUKAMU B
pa3HBIX COIMANBHBIX CUTYallMsAX, YMEHHUS HE CO37aBaTh KOH(IMKTOB M HaXOAWUTH
BBIXO/IbI U3 CIIOPHBIX CUTYAIIH.

MertanpeameTHbie pe3yJibTaThI

1. YMenue miaHupoBaTh, KOHTPOIUPOBATh U OLICHWBATH yUeOHbIE NEHCTBUS B
COOTBETCTBUM C IOCTABJIEHHOMN 3a/7ayedl U YCIOBUSIMH €€ pealn3aluu, ONpenessiTh
HauOoJee 23 (HEeKTUBHBIE CIIOCOOBI TOCTHKEHUSI pe3yiIbTaTa.

2. CnocoOHOCTP NpPUHMMATh W COXpaHATh LENH U 33Ja4d  y4dyeOHOU
NeSITEIbBHOCTH, HAXOAUTh CPEICTBA €€ OCYILECTBICHMUS.

3. YMeHue BKJIIOYAThCA B 00CYXJI€HUE MPOOJIEM TBOPUYECKOTO M MOMCKOBOIO
XapakTepa, ycBauBaTh CIIOCOOBI UX PELICHHUS.

4. YMeHue NMOHMMATh NMPUYMHBI ycliexa/Heycrexa y4yeOHOM IEesITeIbHOCTH U
CIIOCOOHOCTh KOHCTPYKTHUBHO JIEHCTBOBAThH JaXKE€ B CUTYalUSIX HEycIexa.

5. OcBoenne ¢GopM camMoHAONIOJEHUS B TIpOllECCE IO3HABATEIbHOU
NEeSATEIbHOCTH.

6. Mcnosb3oBaHue pa3iMUHBIX CIIOCOOOB MOMCKA (B CHPABOYHBIX MCTOYHUKAX
U OTKpbITOM y4eOHOM MH(POpMAIMOHHOM mpocTpaHcTBe HWHTepHere), cOopa,
00paboOTKM, aHalM3a, OpPraHW3alud, MEepefadyd W HHTEepHpeTanud HHPOpMaluu B
COOTBETCTBUH C KOMMYHHKATUBHBIMU U TIO3HABATEIbHBIMH 3a/1a4aMH.

7. OBnaseHWe HaBbIKAMU CMBICIOBOIO UTEHHUS HAy4YHBIX TEKCTOB B
COOTBETCTBUM C LEeIsIMH U 3agadamMud. OCO3HaHHOE BBICTPAMBAHUE PEUEBOTO
BBICKA3bIBaHUSI B COOTBETCTBUHU C 3a/ladaMM KOMMYHUKAIIUH, COCTABJIEHUE TEKCTOB B
YCTHOM U TMChbMEHHOH (hopMe.

8. OBI1ajicHUE CIEAYIOIMUMU JJOTUYECKUMHU JIEUCTBUSMU:

CpaBHCHME; aHAJIU3; CHUHTE3; Kiaccuukamus U o00OIIeHHE; YCTaHOBJICHHUE
AHAJIOTUW U MPUYUHHO-CIICICTBEHHBIX CBSI3EH;

MOCTPOEHUE PACCYKIACHUI; OTHECEHHE K N3BECTHBIM MOHSITHUSIM.

9. ToroBHOCTH clymarh coOeceAHUKAa W BECTH JAHAJIOT, MPU3HABATH
BO3MOXXHOCTh CYIIECTBOBAHHUS DPA3MMYHBIX TOYEK 3PCHHUS W TpaBa KaKIOTO HWMETh
CBOIO. YMEHHME H3JIaraTb CBOE€ MHEHUE U apryMEHTUPOBATH CBOIO TOYKY 3pEHUS U
OLICHKY COOBITUN. YMEHUE aKTUBHO HCIOJIb30BaTh JAMAJIOT U MOHOJIOT KaK peyeBbIe
CpEeICTBa JIJIsl pelIeHHs] KOMMYHUKAaTUBHBIX U TIO3HABATEIBHBIX 3a7a4.

10. Omnpenenenue oOmIEH 1€MW COBMECTHOM JAESITEIBHOCTH W TyTed e€
JOCTHKEHHS; yYMEHHE JOroBapuMBaThCA O pacmpelneieHud GQYHKIUNR W poJie,
OCYILIECTBISATh B3aUMHBIM KOHTPOJIb, aJIEKBATHO OLIEHUBATh COOCTBEHHOE MIOBE/ICHUE.

11. T'OTOBHOCTh KOHCTPYKTHBHO pa3pemiaTh KOHPIUKTBI C YYETOM HHTEPECOB
CTOpPOH U COTPYAHUYECTBA.

12. OBnagenue 0a30BBIMU MEXKIPEAMETHBIMU TOHATHUSIMH, OTPAKAIOIIHIMHU
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CYLIECTBEHHBIE CBSI3M U OTHOLICHUS MEX1y OOBEKTaMH WJIU IPOLIECCAMHU.

IIpeaMeTHBIe pe3y/ibTaThl

1. ChopmMHupoBaHHOCTh MPEACTABICHUI: O MaTepUaJIbHOM EAMHCTBE MHpA,
3aKOHOMEPHOCTSX U MI03HABAEMOCTH SIBJICHUM ITPUPOJBL; O MECTE U 3HAYCHUU XUMUU B
CUCTEME ECTECTBEHHBIX HAyK M €€ PO B OOECIEYEHMHM YCTONYMBOIO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU NPOOJIEM HKOJIOTUYECKOM, SHEPreTUUECKOM M MHILEBOM
0€30MacHOCTH, B pa3BUTUU MEIULUHBI, CO3IaHWHM HOBBIX MAaTE€pUajOB, HOBBIX
VUCTOYHUKOB SHEPIUH, B OOECIEUYECHHH PALMOHAIBHOIO IPUPOJONOIb30BaHUs, B
(dbopMUpPOBaHUN MUPOBO33PEHUS U OOIIEH KyJIbTYPHI YEIIOBEKA, a TAKKE IKOJOTUIECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON Cpeie;

2. Brnagenwe cucreMoil XMMHMYECKHMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraloIie MOHATHUS (JOMOJIHUTEIBHO K CUCTEME MOHATHI 6a30BOT0 YpOBHS)
- M30TOIBI, OCHOBHOE M BO30YKICHHOE COCTOSIHHE aToMma, TMOpuau3alis aTOMHBIX
opOuTaneil, XuMHU4yecKasi CBsI3b, MOJIIpHas KOHLEHTpauus, CTPyKTypHas Qopmyia,
u3zomepus (CTpyKTypHasi, reoMeTpudeckas (LUC-TpaHC-U30MePHs), TUIIbI XUMUYECKUX
peakuuii (roMo- ¥ reTeporeHHble, 00paTUMble U HEOOPATUMBIE), PACTBOPHI (UICTUHHBIE,
JUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb JUCCOLMALNU, SJIEKTPOIIU3,
KPEKUHT, PU(POPMUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIeKAIIUE B OCHOBE IIOHMMAaHUs IIPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX
SBJICHUM, COBPEMEHHBIC IIPEJACTABICHUS O CTPOCHHMM BEHIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX; IIPEACTABICHHUS O MeEXaHU3Max
XUMHAYECKUX PEAKIUM, TEPMOAMHAMHUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, 0 XUMUYECKOM PABHOBECUH, JUCIEPCHBIX CHCTEMAX, (PAKTOJIOTHYECKUE
CBEIEHUS O CBOICTBaxX, COCTaBe, IMOJIYYEHUHM U OE30MaCHOM HCIOJIb30BAaHUU
BOKHEUIINX HEOPraHMYECKUX M OPraHUYECKUMX BEIIECTB B OBITY M NPaKTUYECKON
NEeATEIbHOCTH YENIOBEKa; OOLIMX HAyYHBIX MPUHLMIIAX XMMHUYECKOrO MPOU3BOJICTBA
(Ha mpuMepe MpPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJa, MepepadOTKU
He(TH);

3. CdopMHpOBaHHOCTh YMEHMW BBISBIATH XapaKTepHble MPU3HAKU U
B3aMMOCBS3b HM3YYEHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOUIUE IIOHATHUS IIPU
ONMCAaHUU CTPOCHMS U CBOMCTB HEOPIaHMYECKUX M OPraHUYECKUX BEIIECTB U UX
IIPEBPAILCHNN; BBIABIATh B3aUMOCBSI3b XHMHWYECKUX 3HAHUW C MOHATHUAMHU W
NPEACTABICHUSIMU JAPYTUX MpeAMETOB Mjig 0Oojiee OCO3HAHHOTO TOHHMMAHHUS U
OOBSCHEHHS CYIIHOCTH MaTE€pUaJbHOIO €JUHCTBA MHUpPA; MCMIOJb30BATh CHUCTEMHBIE
XUMUYECKUE 3HAHMS Il OOBSCHEHHWS W TPOTHO3UPOBAHMS SBJICHHM, HMEIOIIUX
€CTECTBEHHOHAYYHYIO IIPUPOY;

4. CpopMUpOBaHHOCTh YMEHHUI HCIOJIb30BAaTh HANMEHOBAHUS XUMHUYECKUX
COCIMHEHNN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJIHOW XHMHUU U
TPUBHAJIbHBIE HA3BaHUS BEUIECTB, OTHOCSAIIMXCS K U3YYEHHBIM KJIacCaM OPraHUYECKUX
U HEOPraHWYECKMX COCIUHEHMM; HCIIOIb30BaTh XUMHUYECKYH0 CHMBOJMKY IS
cocTaBieHUs] (POPMYJ HEOPraHMYECKHX BEIIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIlEHHBIX W CKEJIETHBIX) (QOpMYyJ OpPraHMYECKUX BEUIECTB;
COCTAaBIIAITb YPaBHEHUS XMMHYECKMX PEAKIUMH M PaCKpbIBaTh HUX CYLIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuun IIOCPENCTBOM COCTaBJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMil; peaKkIiii HOHHOTO 0OMEeHa MyTeM COCTaBIICHUS
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UX TOJIHBIX M COKpAIIEHHBIX MOHHBIX YPaBHEHWM; pEaKLUUil THUIPOJIN3a, PEAKLIHMA
KOMILJIEKCO0Opa3oBaHus (Ha NpUMeEpe TUIAPOKCOKOMIUIEKCOB IIMHKAa U aIFOMUHUS);
MOATBEPKAATh XapPAKTEPHBIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIUMHU
HKCIEPUMEHTAMHU U 3AMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIMIL;

5. CdhopMHUpOBAaHHOCT, yMEHUH KIAacCU(PUIIMPOBATH HEOPraHUYECKHE W
OpraHMYecKUEe BEIIECTBA M XHUMHUYECKHE pPEaKIUH, CaMOCTOSTEIbHO BBIOUpATh
OCHOBAaHMSI W KPUTEPUHU [JIS KIAaCCUPUKAMMKM H3YyYaeMbIX XHUMHUYECKHUX OOBEKTOB;
XapaKTEpPU30BaTh COCTaB M BAXXHEHIIME CBOWCTBA BEUIECTB, NPHHAMISKAIIMX K
ONpENEIECHHBIM KJIacCaM MW TpynnaMm COEJUHEHUH (MpPOCThIE BEIECTBA, OKCHUBL,
THUAPOKCHU/BI, COJIM; YIJIEBOAOPObI, MPOCThIE 3(DUPHI, CIUPTHI, (PEHOMBI, adbIETUIbI,
KETOHBI, KapOOHOBBIC KHCIOTHI, CIIOXHBIC J(PUPHI, JKHUPBI, YIIACBOABI, AMHUHBI,
AMUHOKHUCIIOTHI, O€JKH); IPUMEHATh 3HAHHUS O COCTABE M CBOMCTBaxX BEIIECTB IS
HKCIIEPUMEHTAJILHON MPOBEPKU TMIIOTE3 OTHOCUTEIBLHO 32aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX PEAKIUNA U MPOTHO3UPOBAHUS BO3MOKHOCTEN MX OCYILIECTBICHNUS,

6. CpopMupoBaHHOCTh YMEHUW MOATBEPXkKIaTh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COEIMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBSA3HU, B3aUMHOTO BJIUSIHUSI aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX; a TakKe OT OCOOCHHOCTEM pealn3aluu pa3IMyHbIX MEXaHU3MOB
MPOTEKAHUS PEAKLINIA;

7. ChopMHpPOBAaHHOCTh YMEHHMI XapaKT€pU30BATHh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHUHM) U MOHOB XUMHUYECKUX 3JIEMEHTOB
1-4 mnepuonoB Ilepuonuueckoit cucrembl J[.M. MenneneeBa U UX BaJICHTHbBIC
BO3MOXKHOCTH, HCHONb3ys moHstus "s", "p", "d-anmekrponHsie" opOutanu,
DHEPreTUYECKUEe YypPOBHU; OOBACHATH 3aKOHOMEPHOCTM HM3MEHEHHS CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMM COCIMHEHUH O MIEPUOJIaM U TpyMaM;

8. Bnamenue cuctemMol 3HaHWI O METOAAaX HAYYHOTO MO3HAHHS SBIICHUHN
MPUPOJIbI, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSMH NPUMEHATH 3TH
3HAHHUS TIPU DKCIEPUMEHTAIBHOM HCCICOBAHUU BEIIECTB M JJIsi OOBSICHEHHS
XUMHUUYECKUX SBJICHUN, MMEIOIHUX MECTO B MPHUPOJE MPAKTHUYECKON ESITEIbHOCTH
YeJI0BEKA U B IOBCETHEBHOM JKU3HU,

9. CdopMupOBaHHOCTh YMEHHUM TIPOBOJUTH pPACYEThl IO XUMUYECKUM
dbopMmyraM U ypaBHEHHSIM XUMUYECKUX PEAKIMl C HCIOJIb30BaHUEM (PU3NUECKUX
BeNMYMH (Macchl, O0bEMa Tra3oB, KOJIMYECTBA BEIIECTBA), XapaKTEPHU3YIOMINX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHHUIO XUMHYECKOU
dbopMyIibl BeIllECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkiMu, eclid OJHO M3 MCXOJIHBIX BEUIECTB JAaHO B BHJIE PACTBOPA C ONPEAEICHHOU
MacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE (MMEET MPUMECH);
pacyeTbl MaccoBOM WM OOBEMHOW JOJM BbIXOAA MNPOAYKTA PEAKIMH; PpPaCyEThl
TEII0BOro 3P dekra peakinii, 00beMHBIX OTHOIICHHI ra30B;

10. CdopMupoBaHHOCTHP yMEHHH MPOTHO3WPOBATh, AHAIU3UPOBATH U
OIICHUBATh C TO3MIIMI HKOJOTUYECKON OE30MacHOCTH TOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHON JEATEIHLHOCTH YEJIOBEKa, CBS3aHHOW C mepepaboTKOW BEIIECTB;
WCITIOJI30BATh TOJYUYEHHBIC 3HAHUS IS TMPHUHSATHS TPAMOTHBIX PEIICHU mpobiieM B
CUTYyalusX, CBSI3aHHbBIX C XUMUEH;

11. ChopmMupoBaHHOCTh YMEHUN CAMOCTOSITENIBHO TIJIAHUPOBATH U MPOBOJUTH
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XUMUYECKUN SKCHEPUMEHT (MOJyYeHHEe M HM3YyYEeHHE CBOMCTB HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKLUU YTIEBOJOPOI0OB PA3IUYHBIX KJIACCOB
U KHCIOPOJCOAEPKAIINX OPraHMYECKUX BEUIECTB, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3alad [0 pacro3HAaBaHUIO HEOPTraHWYECKUX U OPraHMYEeCKUX BEHIECTB) C
COOJIIOJICHUEM MpaBmil Oe30macHOro oOpalieHus ¢ BEUIECTBAMU M JaOOpaTOPHBIM
o0opyaoBaHueM, (popMyIUpoOBaTh L€ UCCIEIOBAHUS, MPEIOCTABIATh B PA3TUYHON
dbopMe pe3yabTaThl SKCIIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

12. ChopMUpPOBAaHHOCTh YMEHHUN OCYIIECTBIISATH LIEJCHANPABICHHBIA MOMCK
XUMHYECKON HMH(OpMaMU B pPa3IUYHBIX HCTOYHHMKAX (HAay4YHas U y4eOHO-HAy4HAs
JauTepaTypa, CpeacTBa MaccoBod uHopMmainuu, cetb HHTepHeTr U apyrue),
KPUTHUYECKH aHAIW3UpOBaTh XMMHUYECKYI0 HH(popmammio, nepepadaThiBaTh €€ U
WCITOJI30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOM 3a/1aueii;

13. CdopMHupOBaHHOCT, YMEHHMHA OCO3HABaTh OMACHOCTH BO3JCHUCTBHS Ha
JKUBBIE OPTraHU3Mbl ONPEACIICHHBIX BEIIECTB, IIOHMMAasi CMBICH IOKa3aTels
OpeleabHOM JOMYyCTUMOM KOHLIEHTpAallMM, M TMOSACHATh Ha MPUMEPAX CHOCOOBI
YMEHBUICHUS U IPEIOTBPAILECHHS UX BPEJHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA.

Pe3yibTaTOM OCBOEHUS JAUCHUILUIMHBI Yy CTYJAEHTOB [OJIKHBI OBITH
chopmupoBaHbl cieaywmue oouue kommnereHuun (aanee - OK):

OK 07. YMmeHnusi: coOr0aTh HOPMBI  DKOJIOTHYECKOH  OE30MacHOCTH;
ConeiicTBOBaTH ONpeNeNiATh  HaNpaBlE€HUS  pecypcocOepekeHuss B paMKax
COXPaHEHMIO OKPYKaIoLIEH | MpoecCHOHANbHON JIEATENbHOCTH 110 CIIEHUATbHOCTH, OCYIIECTBISATh
cpenpl, paboTy ¢ co0JII0ICHUEM IPUHIIUIIOB OepexIIMBOro
pecypcocOepexeHn1o, IIPOM3BOJICTBA; OPIaHU30BBIBATH NPO(ECCUOHATIBHYIO JIEATENBHOCTh C
NPUMEHSATh 3HaHUs 00 Y4€TOM 3HaHUH 00 N3MEHEHUH KIMMaTHYECKUX YCIOBUHN pernoHa
H3MCHCHHMH KINMATa, 3HaHUs: TpaBWJIA SKOJIOTMYECKOM O€30MacHOCTH TMpH BEJCHHUU
TMPUHIHAITET OEPEKITHBOTO npodeccuoHaIbHON JeATEIbHOCTH; OCHOBHBIE pecypchl,
IIPOU3BOJCTBA, 3aJIeiCTBOBaHHbIE B  INPOPECCHOHANBHON  JESITENbHOCTH; IIYTH
d(QQEKTHBHO ICHCTBOBATE | oGecrieyeHns  PeCypCOCOEPEKEHHS;  HPHHIIHIIBI OepexKIIMBOTO
B UPE3BBIYANHHbIX IIPOU3BOJCTBA; OCHOBHBIE  HAIIPaBJICHUS

CHTyalusAX W3MEHEHUS KIIMMAaTUYECKUX YCIOBUM PETHOHA

[IpomexxyTouHast arrectanus o0 y4eOHON JUCIUIUIMHE MPOBOASTCS B popMmax,
MPETYCMOTPEHHBIX YYEOHBIM IJIAHOM 00pa30BaTEIBLHON MPOTPAMMBI CHEIIUATBHOCTH:
npyrue GopMbl KOHTPOJIS, IK3aMEH.

2. IlepeyeHb 3J1eMEHTOB Y4eOHO-METOAUYECKOI0 KOMILJIEKCA

e HopmaruBubiii Onok: Pabouwas mnporpamma y4yeOHOW JIMCUMILIUHBI
OVIIL.O7y «Xumus» (yriayOJIeHHBIM ypOBEHB); Y4eOHO-METOAMYECKOE OOEeCIeueHHE
JVCHMIUIMH TI0 BUAAM 3aHSITUN B COOTBETCTBUHU C paboUeil mporpaMmMoi.

° Teopetndeckuit Osok: KoncrekTsl sekiuid. MOHI ONEHOYHBIX CPEJCTB,
BKJIIOYAIOIINI IPUMEPHBIE BOMPOCHI ISl TPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISL.

e  Metoauueckuii 670K: MeToanueckiue peKOMEHIAIMH IS IPEeroaBaTesen
no yd4yeOHOW mucruIuinHe «Xumus» (yriayOJeHHBIM ypoBeHb); MeToauyeckue
PEKOMEHJAIMU I CTYJICHTOB M0 Y4YEOHOW AUCIUIUIMHE «XUMHs» (yriayOJeHHBIHN
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YPOBEHB ).

3. Meroan4yeckne peKOMEHAANMH MO NMPOBEICHUI0 JICKIMOHHBIX 3AaHATHI

OcHoBHas JOUIaKTAYECKasl IeJib JIEKIMU — OOecredeHue OPUEHTUPOBOYHOM
OCHOBBI JJIs JJaJTbHEHNIIIEr0 YCBOCHUS y4eOHOro MaTepurara.

JIMnakTH4eCKUE MPUHIIUIIBI JIEKIUU:

® MPUHIMI HAYYHOCTH (MpEroiaracT BOCIUTAHUE JUATIEKTUYECKOTO MOIX0/1a
K U3y9aeMbIM IIPEIMETaM U SBJIICHHUSIM, JUAICKTUICCKOTO MBITIUICHHSI, (HOPMHUPOBAHUE
MPABWIbHBIX TNPEACTABICHUN, HAYYHBIX MOHSATUA W YMEHUS TOYHO BBIPA3UTh UX B
OMpENICTICHUSIX U TEPMHUHAX, IPUHSTHIX B HAYKE);

® [PUHIUII CBA3U TEOPUU C TMPAKTUKON (BBIPAXKAETCS B PACKPBITHUM CBS3U
TEOPETUUYECKUX 3aKOHOMEPHOCTEHN 1 3HAHUM C UX MPAKTUYECKUM MPUMEHEHUEM );

® MPUHIUII CHUCTEMATUYHOCTH U TOCJIEIOBATEILHOCTH (BBIpAXaeTCs B
MOCTPOCHUM JIOTUYECKOW MOJENM JIEKIIMM C BBIJICIICHHUEM OIOPHBIX IYHKTOB,
MPAaBUWJIBHOM COOTHOIIEHUH TEOPETUUECKOTO U (haKTUYECKOr0 MaTepuasa, B TapMOHUU
CTPYKTYPHBIX COCTaBHBIX 4YacTed (BCTYIJIEHHE, OCHOBHAas 4YacTh, 3aKJIIOUYCHHUE),
YETKOM BBIJICJICHUM LEHTPAIBbHBIX HACH, (POPMYIUPOBKE BBIBOJOB, YCTAHOBJICHUU
CBSI3¢U C JPYrMMHU MOpeIMETaMHy, B3aUMOCBSI3M TOHSATUA W TEM, MHAYKTUBHOTO U
JEAYKTUBHOTO CIIOCOOOB U3JI0KEHHUS).

OYHKINH JIEKIUHU:

o Nudopmanmonnass (QyHKIMS — JEKUUS 3HAKOMUT CTYJEHTa C JIOTHYHO
CTPYKTYPUPOBAHHBIM OCHOBHBIM COJICp)KaHWEM YYEOHOW TeMbl uYepe3 PaCKpBITHE
HAay4HbIX (AKTOB U SBJIEHWUW, OCHOBHBIX TIOJIOKEHUH U BBIBOJIOB, 3aKOHOB U
3aKOHOMEPHOCTEW B UX MOCIEA0BATEIBLHON JOKA3ATEIbHOCTH.

e OpueHTupyoomas QyHKIUS — JIGKIUS yOpaBiseT npodeccuoHaibHO-
MOTHBAI[MOHHON HAMpPaBJIEHHOCTHIO CTYJACHTOB 4Yepe3 OTOOpP OCHOBHBIX MCTOYHHKOB
COJIEpIKaHMsl, aHAIN3 PA3JIMUHbBIX HAYYHBIX IIKOJI U TEOPUH.

e Merononornyeckass (QyHKIUS — TpernojaBarelib PYKOBOJUT HAYYHBIM
MBIIIUIEHUEM CTYAEHTa 4YE€pe3 PACKpPbITUE METOJIOB HCCIICIOBAHUS, CPAaBHEHHE H
COTIOCTABJIEHUE MPUHIIUIIOB, MIPEANOCHIIOK, TOAX0J0B U MPUEMOM HAYYHOIO MOUCKA;
dbopMHUpyeT MOHITUIHBIN armapaT CTyJeHTa.

e Vnpapnstomas (QYHKIUS — MOPOSABISETCS B MEAAarori4ecKoOM PYKOBOJICTBE
MPOIIECCOM TO3HAHUS, AKTUBU3AIMEH MBICIUTEILHON JEATeIbHOCTU CTYJICHTOB,
Pa3BUTHEM UX BOCTIPUSITUS U TTAMSITH.

e Vpuekatomas (BoonayuieBistoniasi) GyHKUMS — JieKous (GopMupyer y
CTyICHTa  SMOIIMOHAJIbHO-OLICHOYHOE  OTHOIIEHWE K  MpeaMeTy  M3Yy4YEeHUs,
BHYTPEHHIOIO MOTHBAIIMIO HAa TIO3HAHUE TIPEIBSABIIEMOT0 00beMa CBEICHHUIMA.

Buabr neximii:

o Nudopmanmonnas nekmus. B wuHPOpMATHBHOW JIEKIIMU  COJCp>KaHUE
HETOCPECTBEHHO TepeaeTcsl MpernojaBaresieM B TOTOBOM BUJIE YEPE3 MOHOJIOT. DTO
CaMbIi pacrpOCTpPaHEHHBIN THUII JICKI[MH, MTOCKOJbKY TpeOyeT MEHBIIE BCEro 3aTpar
BpEMEHU Ha TMOATOTOBKY. JIaHHBIM THUN JIGKIMM ONTHUMAJICH, KOTJa MaTepual
«pazdbpocaH» MO pa3HbIM HUCTOYHMKAM HHGOPMAIIMK, HEIOCTYIEH CTYACHTY, TPY/ACH
JJ1s1 TIOHUMAHMUS!, WM 3TO COBEPIIIEHHO HOBBIM MaTepuall.



o [IpoOnemHas nekuus. B npoOieMHON JIEKIIMU WUIUTFOCTPUPYETCS Kakasi-ln0o
Hay4yHas WIM TpaKkTU4ecKas MpodjieMa: ee TOsIBICHUE, HalpaBJICeHHE, CIIOCOObI
pelieHus, a TakXKe MOCIEACTBUSL ATOro peuieHus. Paccyxnaas, JeKTOp MyOJIMYHO
JEMOHCTPUPYET MPOIIECC PELICHUs] MBICIUTENLHON 3a]a4M, YTO LIEHHO JJI1 00y4YeHus
CTYJIEHTOB HAaBbIKaM MBICIUTEIIbHBIX JI€HCTBHIA.

e Jlexuust mnpeamnonaraeT HENOCPEACTBEHHBI KOHTAaKT NPENOJaBaTeNs C
aynuropueil. Ee mpenMyniecTBO COCTOMT B TOM, YTO OHAa ITO3BOJSET IMPHUBJIEKATH
BHUMaHUE crhymaTtened K Haubonee BaXXHBIM BOMPOCAM TEMBI, OINPEACIATH
coJlepKaHUEe W TEMIl M3JI0KEHHUS Y4eOHOTrO Marepuaia C y4eToM OCOOEHHOCTEH
ayJIMTOpUH. Y4acTUE CTYJIEHTOB B JIEKIIMM — Oecejie o0ecreynBaeTcs BOIMPOCAMH K
ayJIMTOPUH, KOTOPbIE MOTYT OBITb KaK JJIEMEHTAPHBIMHU, TaK U MPOOJIEMHBIMHU.
Bormpocsl Moryt kak mnpenBapsATh MHGOPMAIMOHHBIA OJOK, TaK W pPe3lOMUPOBATH
coJiep>kaHue OJoKa.

BHe 3aBHCHUMOCTH OT THMNA K JIEKIIUU IPEIBSIBISIOTCS CIEAYIOIINE TPeOOBaHMS:

1. Bolcokuii Hay4HbId YpOBEHb H3JIaraeMoil HH(pOpMAalMHM, HMEIOIIEH, Kak
IIpaBUII0, MUPOBO33PEHUYECKOE 3HAYECHUE;

2. O0beM HaydHOW WH(MOpPMAIMU JOJKEH OBITh YETKO CHCTEMAaTH3WPOBAaH W
METOAMYECKH NpopadoTaH;

3. BrickaspiBaeMble CyXIE€HUs JOKA3aTEIbHbI, apTYMEHTHPOBAHBL;

4. JIeKIMOHHBIA MaTeprall JOJKEH OBbITh JOCTYNEH sl HOHUMAaHHUS;

5. BBogumbie TEpMUHBI U Ha3BaHUSL  JIOJDKHBI OBITh pa3bsICHEHBI,

6. [1aBHBIE MBICIIM W TOJOXKEHHUS JOJKHBI OBITH BBIICNICHBI, (POPMYIUPOBKU
BBIBOJIOB YETKHE, TAKOHUYHBIC;

7. CtyneHtaM JOoJDKHa OBITh  IPENOCTaBIICHA
OCMBICJIMBATh U KPaTKO 3alMChIBaTh HH(POPMAIIHIO;

8. Opranuzanusi 00paTHOM CBsI3UM Ha JEKIUU (TPSMbIE BOTPOCHI K ayJIUTOPHH,
COBMECTHOE Pa3MBILUIEHUE BCIYX, IMCBbMEHHBIM ONIPOC U T.1.);

9. Ucnonp3oBaHne AMIAKTUYECKUX MaTEpPUANIOB, CPEICTB HATJSAHOCTH, B T.4.
TEXHUYECKHUX.

4. MeToauyeckne peKOMeEHIAIUM N0 OlleHKe U KOHTPOJII0 3HAHUI CTYIeHTOB

BO3MOKHOCTb  CJIYHIATh,

KoHTpob 1 o11eHKa pe3yJIbTaTOB OCBOCHUSI YUE€OHOM TUCIIUTUIMHBI « XUMUS

PesynbraThl 00y4eHus: (OCBOEHHBIE YMEHUSI, yCBOSHHbBIE @DOopMBI U METOABI KOHTPOJIS U
3HaHUS) OLIEHKHU PEe3yJIbTaTOB O0yUYEeHUS

OcBoeHHBIC yMECHHSA: YeTHBIN onpoc.

coOJTI0/1aTh HOPMBI SKOJIOTUYECKON O€30MaCHOCTH;
OIpeNIeNIATh HAIPABICHUS PECypcocOepekeHHss B paMmKax
npoeCCHOHATTBHON ~ NIEATETPHOCTH MO  CIEIUAIBHOCTH,
OCYIIECTBIATH  PabOTy ¢  COONIOACHHEM  MPUHITUIIOB
OEpeKITMBOTO TTPOU3BOICTBA;

OpPraHU30BBIBaTh  MPO(QECCHOHANBHYIO  JIEATEIBHOCTh  C
y4eToM 3HaHUNl 00 H3MEHEHHHM KIMMAaTUYeCKUX YCIOBUI
peruoHa.

[TnceMeHHBI ompoc.
[TpakTuyeckue paboOTHI (B TOM

4yucIe, 1abopaTopHbie pabOTHI).

CocraBiieHue ypaBHEHUI
XUMHUYECKHUX PEaKIHii, CXeM
CTPOEHUS aTOMOB.

[pyrue hbopMbl KOHTPOJIS.
DK3aMeH.

YcBoeHHbIC 3HAHUA:

MpaBUjIa IKOJIOTHIECKOI 0€30MacHOCTH MPU BEJCHUHT
npodeccnoHaNbHON IeSATENbHOCTH;

OCHOBHBIE PECYPCHI, 3aJ€HICTBOBAHHbIE B TPO(EeCCHOHATIBHON

YcTHBIN omnpoc.
IInceMeHHBII Orpoc.
[IpakTueckue paboOTHI (B TOM

qucIe, 1adopaTopHble paboOThI).
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Pe3ynbrarel 00yueHus: (OCBOCHHBIE YMEHUS, YCBOCHHBIS
3HaHUS)

@opMBI U METOABI KOHTPOJIA U
OLICHKH PEe3yJIbTAaTOB 00yUYCHHS

NesITeNIbHOCTH;, IyTH 00€CTIeYeHHs pecypcocOepesKeHus;
MPUHIUIIBI O€PEXIIMBOTO MPOU3BOJICTBA;

OCHOBHBIE HAIPAaBIICHUS U3MEHEHUS KIMMaTHYECKUX
YCJIOBUI PETHUOHE.

CocrapieHue ypaBHEHUH
XUMHUYECKUX PEAKLUN, CXEM
CTPOEHHUSI ATOMOB.

Hpyrue GpopMbl KOHTPOJIS.
DK3aMeH.
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5. llopsiok MpoBeAeHNs U COlepPKAHME NPOMEKYTOYHOM aTTeCTALUH 10
y4eOHoM qucuuninae « XuMus» (yriay0JéHHbIi YPOBEHb)
5.1. IIpomexyTOouHas aTTecTauus — Apyrue popMbl KOHTPOJIS.

®opMa KOHTPOJIA: pEIICHNE IPAKTUUECKUX 3aJaHU, coOece10BaHue.

ITocsienoBaTeIbHOCTH BBINOJHEHHS: PEILICHNE IPAKTUUECKUX 3aJaHUN, OTBET
Ha TEOPETUYECKUE BOIIPOCHI.

MaxkcumanbHOe BpeMsl BbINIOJHEHUSA:45 MUHYT.

MeToauka U KPpUTEPHH OLIEHKH:

Ouenkn «OTIMYHO» M «XOpPOUIO» BBICTABIIIOTCS TOJBKO MPU YCHEUTHOM
pELIEHUH MPAKTUYECKOrO 3aJaHusl.

«OTIAMYHO» - TEOPETUUYECKOE COJIEpKaHUE Kypca OCBOEHO IIOJHOCTBIO, O€3
npo0OesioB, yMeHusi c(OpMUPOBAHbI, BCE NMPEAYCMOTPEHHBIE MPOrpaMMON Yy4YeOHbIE
3aJ1aHUs BBIIIOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OLIEHEHO BBICOKO.

«XOopomio» - TEOPETHYECKOE COJEpKaHHE Kypca OCBOEHO IOJIHOCThIO, 0e3
po0esIoB, HEKOTOPhIE YMEHHS C(hOPMHUPOBAHBI HEJOCTATOYHO, BCE NIPENYCMOTPEHHbBIE
IpOrpaMMoi yueOHbIE 3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BUABI 33JaHUI BBIIOIHEHBI C
OLLIMOKAMH.

«Y 1OBIETBOPUTEIILHOY - TEOPETUUECKOE COAECPKAHUE Kypca OCBOEHO YaCTHYHO,
HO IpoOEeIibl HE HOCST CYLIECTBEHHOIO XapakTepa, HEOOXOANMbIE YMEHUsSI pabOThI C
OCBOGHHBIM  MaTepuajioM B  OCHOBHOM  C(OpPMHPOBAHbBI,  OOJBIIUHCTBO
IIPEyCMOTPEHHBIX TPOrpaMMOi 00yUeHUs! YUEOHBIX 3a/laHui BBIIIOJHEHO, HEKOTOPbIE
U3 BBIIIOJIHEHHBIX 3aJJaHUI COIEpkKAT OLIMOKH.

«HeynoBiaeTBOPUTENBHO» - TEOPETHUECKOE COJAEpkKAaHUE Kypca HE OCBOEHO,
HEOOXOJMMbIE YMEHHS He C()OpPMUPOBaHBI, BBINOJHEHHbIE Y4eOHbIE 3aJaHUs
coziepkat rpyosie omumoku. OTKa3 OT OTBETA.

5.2. IIpomexkyTOYHAS ATTECTALMA — IK3aAMEH.
@dopmMa KOHTPOJIA: OTBET HAa TEOPETUYECKHI BOIIPOC, PEIICHHE 33JayH,

cobeceioBaHuE.

IlocnenoBaTeqIbHOCTL  BBINOJHEHUsI:  pEIICHWE  3aJayd, OTBET Ha
TEOPETUIECKHI BOIIPOC, COOECEeT0BaHNE.

MakcumaJjibHOe BpeMsi BHINOJIHEHHS: TIOJITOTOBKA, OTBET M PEIICHHE 3a/1a4u
45 MUHYT.

MeToauka U KpUTEPUU OLIEHKMH:

Onenkn «OTIMYHO» W «XOPOIIO» BBICTABIAIOTCS TOJBKO MPHU YCHEITHOM
pEIICHUH MPAKTHIECKOTO 3aaHusl.

«OTIAMYHO» - TEOPETUUYECKOE COJIep)KaHHuEe Kypca OCBOCHO IMOJHOCThIO, 0e3
npo0esoB, yMeHUsT C(OPMUPOBAHBI, BCE MPEITYCMOTPEHHBIE MPOrPaMMOil ydeOHbIC
3aJJaHUs BBITIOJTHEHBI, KAUECTBO UX BBIMOJHEHHUS OIICHEHO BBICOKO.

«XOopoImo» - TEOPETUYECKOE COACpNKAHME Kypca OCBOEHO IOJHOCTHIO, 0€3
npo0OesioB, HEKOTOPhIE YMEHHs CPOPMUPOBAHBI HEIOCTATOYHO, BCE MPEyCMOTPEHHBIE
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POrpaMMoON ydeOHbIC 3aJJaHuUsI BBIMOJIHEHBI, HEKOTOPBIC BUBI 3aaHUI BBITOTHEHBI C
OITHOKaMH.

«Y TOBJICTBOPUTEIIHHOY - TEOPETHUECKOE COJIEp)KaHUE Kypca OCBOSHO YaCTUYHO,
HO TpoOebl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOIUMBIE YMEHHS PabOThI ¢
OCBOCHHBIM  MaTepHaJIOM B  OCHOBHOM  C(HOPMHPOBaHbBI,  OOJBIIUHCTBO
MPETYCMOTPEHHBIX TIPOTPAMMO 00yUYeHHUS yIeOHBIX 3aJaHUH BHITIOJTHEHO, HEKOTOPHIC
13 BBITIOJTHEHHBIX 33JJaHU COIEPkKAT OIMTHOKH.

«HeymoBaeTBOPUTEIBLHO» - TEOPETHYCCKOE COJepKaHHE Kypca HE OCBOCHO,
HEOOXOJMMBIC YMEHHS HE C(QOPMUPOBAHBI, BBIMOJHECHHBIC YYCOHBIC 3aaHUs
cojepkat rpyonie omubku. OTKa3 OT OTBETA.
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