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1. HOACHUTEJBHAASA 3AIINCKA

Pabouass mnporpamma pa3paboraHa Ha ocHoBe @DenepaibHOr0 3aKOHa
Poccuniickoit denepanuu ot 29.12.2012 Ne 273 «O06 obpazoBanun B Poccuiickoit
Oenepanun», DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero obmero oopazosanus (yreepxkiaeH [Ipukazom MunuctepcTBa 06pa3oBaHus
u Hayku Poccuiickoit ®enepauun ot 17.05.2012 r. Ne 4130)» ¥ OCHOBHBIX
nosioxkeHnii [IpumepHoit nporpaMmMbl BOCIIUTAHMUS.

«Xumusy, udyyaeMas Ha 0a30BOM YPOBHE, SBIISIETCS 0053aTENbHBIM YUEeOHBIM
npeaMeToM. Y4eOHBIM TUTaHOM Ha e€ u3ydeHue oTBeneHo B 11 kimacce - 34 gaca (1
4ac B HEJEIO).

esan u 3apa4u y4eOHOr0 nipeaMera « XUMHMD)

enp wm3yueHus yd4eOHOro MpeaMeTa - OCBOCHHE 3HAHUM O XHUMHUYCCKOM
COCTaBJISIIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, BAXKHEHUIIUX XUMUYECKHUX
MOHATUSX, 3aKOHAX M Teopusix. OBJaJicHUE YMEHUSMH MPUMEHSTH IMOJYy4YCHHBIC
3HaHUSA JUIs1 O0BSICHEHUS! pa3HOOOPa3HBIX XUMUUYECKUX SIBJICHUN U CBOMCTB BEIIECTB,
OLICHKH pPOJM XMMHUU B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTMH U TMOJIYYEHHH HOBBIX
MarepuanaoB. Pa3BuTue 1O3HABATENIbHBIX MHTEPECOB U  HMHTEIUIEKTYalbHBIX
CIIOCOOHOCTEH B TIPOIIECCE CaMOCTOATEILHOTO MPUOOPETCHNUSI XUMUYECKUX 3HAHUH C
WCIIOJIb30BAaHUEM  PA3IMYHBIX  HCTOYHUKOB  WHMOpPMAIMKM, B TOM  YHCIE
KOMITHIOTEPHBIX.

JlocTr:keHre e U3ydeHus: yueOHOro npeaMera «XuMus» 00ecreduBaeTCs
pelieHrneM CIIeIYIONMNX 3a/1a4:

—  (opMupoBaHME y NUIKOJLHUKOB €CTECTBEHHOHAyYHOTO MHPOBO33PEHUSI,
OCHOBAaHHOT'O HA MOHWMAaHUU B3aUMOCBSI3U 3JIEMEHTOB >KUBOW M HEKUBOUW MPUPO/IBI,
OCO3HAHUHM YEJIOBEKa KaK YacCTH MPHUPO/IbI, IPOTYKTa SBOJIOIUHN KUBOU MPUPOJIBL;

—  (opMupoBaHUE y MIKOJbHUKOB 3KOJOTUUECKOTO MBIIIJIEHUSI HA OCHOBE
YMEJIOTO BIIQJICHUSI CITOCO0AMU CaMOOPTaHU3AINH KU3HEIESITEIbHOCTH;

—  NpUOOpEeTeHHE IIKOJIBHUKAMHU OMbITa Pa3HOOOPa3HOW MPaKTUUECKOM
NEATeNIbHOCTH, ONbITa TO3HAHMS M CaMOINO3HAHUS B MPOIECCEe H3YUYCHHS
OKPY>KaroIlero Mupa;

—  BOCHHUTaHUE rPa)xKJaHCKOW OTBETCTBEHHOCTH U MPABOBOTO CAMOCO3HAHHSI,
CaMOCTOSITETLHOCTH W HWHUIMATUBHOCTH, YYalllUXCsA 4Yepe3 BKIIYEHUE UX B
MO3UTUBHYIO CO3UAATENBHYIO SKOJIOTHUECKYIO JIEATEIIbHOCTD.

Ilnanupyembie pe3yJibTAThI OCBOCHUS Y4eOHOI0 MpeaMera:

JIMYHOCTHBIE!

- OCO3HAaHHUC 06y‘13.IOH_II/IMI/IC§I pOCCHﬁCKOﬁ Fpa}K,HaHCKOﬁ NICHTUYHOCTHU
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FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHUIO;

—  HaJIW4YMe MOTHBAILIUU K 00YUYEHUIO;

—  LICJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUW JIMYHOCTU Ha
OCHOBE KJTFOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TPATUITNI 0a30BOM HAYKH XUMUU;

—  TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH [EHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHYECKOT0 00pa30oBaHus;

—  Halluuue TMPaBOCO3HAHUSA DKOJOTMYECKONW KYJIbTYphl U CIIOCOOHOCTH
CTaBHUTbh €U U CTPOUTH )KU3HECHHBIE TJIAHBI.

1. I'paxx1aHCKOTO BOCIUTAHHS:

—  OCO3HaHWS OOYyYalolMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

—  TOPEACTaBICHUS O COUHAIBHBIX HOpPMAax M MOpPaBWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;

— TOTOBHOCTM K COBMECTHOM TBOPYECKON [ESITEIbHOCTH MPU CO3JAHUU
y4eOHBIX TPOEKTOB, PEIICHWU Y4YEOHBIX M TMO3HABATENbHBIX 3aJ]1ay, BBITOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

—  CHOCOOHOCTH TOHWMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U
ApTyYMEHTBI IPYTUX TIPU aHAJU3€ Pa3IMYHBIX BUJIOB YUEOHOU JAEATEILHOCTH.

2. [TaTpnOTHYECKOTO BOCHUTAHUS:

—  LEHHOCTHOTO OTHOLIEHHMS K HCTOPUYECKOMY K HAYYHOMY HACIEIUIO
OTE€UYCCTBEHHOMN XUMUMU;

—  YBQOXKEHMS K IPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHHUSI XWMHWHU, OCO3HAHHS TOTrO, YTO JOCTHUKEHHS HAYKH €CTh pe3yJbTar
JUIMTENTbHBIX ~ HAOMIOACHWH,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  TTOUCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;

—  HMHTEpeca M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH U MOCIELYIOIIEM
aHajgu3ze WH(OpMAIMK O TEPEOBBIX JOCTH)KEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3. JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

—  HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS;

—  CHOCOOHOCTH OIIGHWBATh CHUTYallUHW, CBSI3aHHBIE C XUMHYECKUMU
SIBJICHUSIMH, M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- T'OTOBHOCTH OLICHUBATDH CBOE MOBCACHUC U IIOCTYIIKH CBOUX TOBapHHleﬁ C
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NO3ULMNA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHME NOCIEACTBUNA 3THX
IIOCTYIIKOB;

4. ®opMHUpPOBAHUS KYJIBTYPBI 310POBbSL:

— TOHUMaHHUS UEHHOCTEH 3I0poBOro MU Oe3omacHOro olpas3a KHU3HU;
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

—  coOmroJieHUs MpaBwil OE30MacHOr0 OOpalleHusi C BEIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

—  IIOHMMAaHHUS LEHHOCTH IIPaBHJ HMHAMBUAYAJIBHOTO M KOJUIEKTHBHOIO
0e301acHOro MOBEJAEHUS B CUTYAlUSAX, YTPOXKAIOIIMX 3J0POBbI0 M >KM3HU JIIOJIEH;
OCO3HaHUSl TIOCIEACTBUA U HENPUATHS BpEIHBIX MpUBbIUEK (YnoTpeOsieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5. TpynoBoro BociuTaHus:

—  KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIeOBATEIbCKOMN
JesITeIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYrUX BUAAX ACSITEIbHOCTH;

—  YCTaHOBKM Ha aKTHBHOE YYacTH€ B pEUICHUU NPaKTUYECKUX 3aJay
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

—  MHTepeca K MPAaKTHUYECKOMY M3Y4YEHMIO Mpodeccuil pa3inyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHUH;

— YBaXEHMS K Tpyly, JIOAIM TpyJa U pe3yibTaTtaM TpYJIOBOH
NEeSTENbHOCTH;

— TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBHIYaJIbHON TpPaeKTOpUU
obOpazoBaHnus, Oyayiien npodeccuu u peaausaiuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
notpebHoCTeH 00111eCTBA;

6. DKOJIOTMYECKOT0 BOCIIUTAHMSL:

—  DKOJIOTMYECKH 1I€JIECO00pPa3HOT0 OTHOILIEHUS K MPHUPOJE, KaK UCTOUHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3€MIIE;

—  TOHUMaHMs TI00ATBHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUATBHOU CPEAbL;

—  OCO3HaHUS HEOOXOOUMOCTH HCIOJIb30BAaHUS JIOCTH)KEHUN XUMHUHU JUIS
pELICHNS BOIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIB30BAHUS;

—  aKTUBHOIO HEIpUATUSA JEUCTBUM, IPUHOCAUIUMX BpEL OKpYKarollen
OPUPOJIHON Ccpelie, YMEHHUs TPOTHO3UPOBATH HEOJIArONPUATHBIE 3SKOJIOTHMYECKUE
NOCJIEICTBUA MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;
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—  HaJgMyug Pa3BUTOIO DBKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM
KyJbTYpbl, OIbITA JIEITEJIBHOCTH OKOJOTHYECKONM HANpPABIECHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSA MMM B ITO3HABATEIBbHOW, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI AKTUBHO IIPOTUBOCTOSITH UACOJIOTUN XeMOPOOuH;

7. LleHHOCTH Hay4YHOIr'0 IO3HAHUS:

—  cOpMHPOBAHHOCTU MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH,

— T[OHHUMaHus cHeuuPUKM XUMUM KaK HayKd, OCO3HaHMS €€ pOoju B
GbOpMHUpPOBAHUK PAINMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IEJIOCTHOTO
IpeicTaBleHus 00 OKpYXarollleM MHUpPE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0JIeM COXpaHECHUS
MIPUPOJHOTO PABHOBECHS;

—  yOexnéHHocTH B 0CO0OW 3HAYMMOCTA XHMHH JUIsI COBPEMEHHOM
IMABUIN3ALNN: B €€ TYMAaHUCTUYECKON HAIMPABICHHOCTH U BAXXHOW POJIM B CO3JIAHUU
HOBOM 0a3bl MaTepUATIBLHON KYJIBTYPBI, PEIICHUH TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHS YEJIOBEYECTBA;

—  CBIPbEBOM, SHEPreTUUYSCKOM, IMUIIICBON U KOJIOTHYSCKOM 0€30IIaCHOCTH, B
Pa3BUTUHU MEAUIIMHBI, 00ECTCUCHUU YCJIOBUH YCIHENIHOTO TPyJa M IKOJIOTUYECKHU
KOM(DOPTHOM KU3HH KAXKIOTO YiICHA OOIIECTBa;

—  €CTECTBEHHO-HAy4YHOU TPaMOTHOCTHU: TOHUMAHHUS CYIIHOCTH METO/OB
NO3HAHUSA, HUCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIIOIb30BATh
noJiy4aeMble 3HaHUS JUIs aHau3a M OOBSCHEHUS SIBJICHUIN OKPYXKAIOIIETO0 MHpa U
MPOUCXOJAIIMX B HEM M3MEHEHUMN; yMEHUs JenaTh 0OOCHOBAHHBIC 3aKIIOUCHHS HA
OCHOBE Hay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIB30BATh XWMHUUYECKHE 3HAHUA IS
pelieHus npooieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

—  MHTepeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM AEATENbHOCTH,

— TOTOBHOCTM M CIIOCOOHOCTM K HENpEphIBHOMY OOpa30BaHHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TIOJYYECHHMIO HOBBIX 3HAaHMM 1O XUMUHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMU;

— UHTEpeca K  OCOOEHHOCTSIM  Tpyla B  pasnuyHbix  cdepax
npoeccHoHaNbHOM eI TETEHOCTH.

MeranpeameTHble:

—  CaMOCTOATENIbHO  (QOpMYJIUpPOBaTh U  AKTyaJIU3UpPOBATH MOPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;



» CTO CMK 4.2.01 - 2023
TAIIOY HAO YHPABJIEHUE JOKYMEHTAIIUEU

«UMK» JIucr 8/17

—  ONpeAeNsaTh IeJd JACSATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUH HUX
JTIOCTUXKEHUSA, COOTHOCUTH PE3YJIbTAThI ACATEIIBHOCTHU C MOCTaBICHHBIMU LICJISIMU;

—  HCMOJIb30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
BBIJICTIATh XapaKTEepHbIC NPHU3HAKK IMOHATHM W YCTaHABJIMBATh HMX B3aHMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIONINE MOHSITHUS JJII OOBSACHEHUS OTICIBHBIX (DAKTOB U
SIBJICHUI;

—  BBIOMpaTh OCHOBAHHUS W KPHUTEPHH I KiIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUN;

—  YCTaHaBJIMBAaTh NPUYUHHO-CIICACTBEHHBIE CBS3U MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

—  CTPOWUTH JIOTUYECKHUE PaCCyXICeHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IO
AQHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS B paccMaTpUBaEMBbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI M 3aKJIFOUCHUS,

— TOpUMEHSATH B  MpOILECCEe TMO3HAHUSA  MCIOJB3YEeMblE B XUMHH
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, MPEOOPa30BbIBATH MOICIIbHBIC MPEICTABICHUS

—  XMMHYECKHH 3HaK (CHMBOJI) dJIEMEHTa, XUMHUIECKass (opMyJia, ypaBHCHUE
XUMHUYECKOUN peakiuu

— IpU PEHICHUH Y4YeOHBIX IO3HABATEIBHBIX MW TPAKTHUYCCKUX 3ajad,
IMPUMEHSTh Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS JJIsS BBISABICHHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIU;

—  BJAJETh OCHOBaMU METOJIOB HaYyYHOT'O MO3HAHMS BEIIECTB U XUMUUYECKUX
pEaKLHNiA;

—  ¢opMmynupoBaTh IETW W 3aJadd  HWCCIICJIOBAHUS, WCIOJIb30BATh
MOCTABJICHHBIE W CaMOCTOSITEILHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA TI03HAHWUS U OCHOBBI JUIsi (DOPMHUPOBAHUS THUIIOTE3BI IO IPOBEPKE
MPaBUJILHOCTU BBICKA3bIBAEMBIX CYKJICHHUIA;

—  BJAJeTh HAaBBIKAMHU CAMOCTOSITEJIPHOTO IIJIAHUPOBAHUS M TMPOBEIACHUS
YYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOJIIOAaTh 3a XOJ0M
mpolecca, CaMOCTOSITENIBHO TMPOTHO3UPOBATH €Tr0  pe3ynbTar, (HOpMyIHpPOBATH
00001IIeHNs ¥ BBIBOABI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YJILTATOB HCCIIEIOBAHMUS,
COCTaBJISAITh OOOCHOBAHHBINM OTYET O MPOJAEIaHHOM padoTe;

—  TpuoOpeTaTh OMBIT YYCHUYECKON HCCIEIOBATEIbCKON H TMPOEKTHOMN
NEeSATeNIbHOCTH, TIPOSIBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pEHICHUS TMPAKTUYECKUX 3aJa4, IPHUMEHCHHUIO Pa3JIUYHBIX METOJI0B
ITO3HAHMS,
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—  OpPUEHTHUPOBATHCS B PA3JUYHBIX HCTOYHMKAX HHPOpMAIUU (HAYYHO-
NOMyJIsipHast JIUTepaTypa XUMUUYECKOTO COJIEPKaHMs, CIIPAaBOYHBIE MTOCOOUS, PECYPChI
WNHrepHeTra), aHanu3upoBaTh HWH(DOPMALMIO  PA3IMYHBIX BHJIOB H  (opMm
IIPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTb;

—  (opMupoBaHMEe YHHBEpPCATbHBIX KOMMYHUKATHUBHBIX JCHCTBHUM 3a7aBaTh
BONIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEeMbl B XOJ€ uajora W/WIW JHUCKYCCHH,
BBICKA3bIBATh UieH, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BBITOTHEHUS
MPEIOKEHHOM 3a1a4H;

—  BBICTYIAaTh C MPE3EHTALMEN PE3YyJIbTaTOB NTO3HABATEIBLHOMN JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMU MPU BBINOIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKOW padOThl MO HUCCIEIOBAHHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peaiM3aliui y4eOHOro MpoekTa U (HOPMYIUPOBATh BHIBOABI IO
pe3yJibTaTaM MPOBEAEHHBIX UCCIEHOBAHUM IMYyTEM COIVIACOBAHUSA IMO3HUIUMN B XOJE
o0CcyKJIeHUsI 1 OOMEHAa MHEHUSIMU.

IIpexmernsbie:

—  cOpMHPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, POJIM XUMHUU B MO3HAHUU SIBIICHUI TIPUPOJIBI,
B (OpMHpPOBAHUU MBIIUICHUSI U KYJbTYpPhl JHYHOCTH, €€ (PYyHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHHS MPAKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeliE;

—  BIIAJICHHE CUCTEMOM XUMHYECKUMX 3HAHHUM, KOTOpas BKJIOYAET:
OCHOBOTIOJIAraONUe MOHATHS (XUMHYECKHI DIIEMEHT, aToM, H30Tom, s-, p-, d-
ANIEKTPOHHBIE OpOWTANIM aTOMOB, WOH, MOJEKyJlIa, MOJb, MOJSPHBIA O00BEM,
BaJICHTHOCTbh, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHh OKHUCIICHHS, XUMHUYECKas CBS3b
(KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAs), KPUCTAJUIMYECKAsT PEHIETKA,
TUMBl ~ XUMHYECKUX  PEaKIuh, pacTBOp,  AJCKTPOJMTBI,  HEDJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAs] ~ JAUCCOLMAIMS, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakIuu, XHUMHYECKOE paBHOBECHUE, TEOPUU U 3aKOHBI (TEopus
AJICKTPOJUTHYECKON AUCCOLMaINuy, nepuoandeckuii 3akon I I MenaeneeBa, 3akoH
COXpPAaHEHHMS MacChl BEIECTB, 3aKOH COXPAHEHUsS] W TMPEBPAIICHHUS DHEPTHU TPU
XUMHUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUNA SI3bIK  XHMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKallde B OCHOBE IOHUMAHHUS TPUYUHHOCTU H
CUCTEMHOCTH XUMWYECKUX SBJICHUH, (PAKTOIOTMYECKUE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJYYEHUU M OE€30MaCHOM HCIOJIb30BAaHUM BAXKHEUIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NEATEIHHOCTH YEIIOBEKA;

—  c(hOpMHPOBAHHOCTh YMEHUN BBISBISTh XapaKTepPHbIC MIPU3HAKK MTOHSTHUH,
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YCTaHABIMBATh HMX B3aUMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIUE ITOHSTHUS IPH
ONMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IPEBPALICHUN;

—  c(hOpMHPOBAHHOCTh YMEHUW MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
coctaBieHust  GoOpMyJ  BEHIECTB W YpPaBHEHUHW  XUMHUYECKUX  PEAKIUM;
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BELIECTB (yrapHbId ra3, yIJIEKUCIbIM ra3, aMMHak, raméHas Hu3-
BECTh, HETAIIEHAS] U3BECTh, MUTHhEBAs COJA, TUPUT U P );

—  chOpMHPOBAHHOCTh YMEHHH OMNpEACNiaTh BAJICHTHOCTh U CTENCHb
OKHCIICHHUSI XHMHYECKHX OJJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTAaBA; BUJ
XUMUYECKON CBs3M (KOBAJICHTHAsl, HOHHAs, METaJUIMYecKas, BOJOPOJHAs) B
COCIMHEHMSIX; TUI KPUCTAUIMYECKOM PEIIETKM KOHKPETHOIro BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAsl, METAJUIMYECKas); XapakTep Cpellbl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCTUHEHUM;

—  ¢(hOpMHUPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MPUHAICKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeIEHHOMY KiacCy/TpyIine
COeMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCUAbI, OCHOBAHMUS,
KHUCIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

—  c(hOpMHPOBAHHOCTh YMEHUIN PACKPBIBATh CMBICI NEPHUOJUYECKOTO 3aKOHA
I I MenneneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONIYI0, OOBICHUTEIHbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

—  chOpMHPOBAHHOCTh yYMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX 31eMeHTOB 1—4 mepuonos [IC xumuueckux snemento [ 1
MenpeneeBa, UCHONB3YyS  MOHATHS  «S-, P-, d-2JIEKTpOHHBIE  OpOUTAINY,
«OHEPreTHUYECKUE YPOBHU»; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHUYECKUX AJIEMEHTOB U UX COEAMHEHUN MO nepuojam U rpynnam llepuoanueckon
CHUCTEMBI XUMHYECKHUX d1IeMeHTOB [ 1 Menneneena;

—  cOpMHPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHME  CBOMCTBA  HEOPraHMYECKHX  BELIECTB  Pa3JIMYHBIX  KIIACCOB;
NOATBEPKAAaTh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY HEOPraHMYEeCKUMHU
BEILIECTBAMU C ITOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM;

—  c(hOpMHPOBAHHOCTh YMEHHUS KIAacCCU(ULIHUPOBATH XUMUYECKHE PEAKIUU
[0 Pa3JIUYHBIM MpPHU3HAKAM (YUCIY M COCTABY PEArHPYIOLUIUX BEIIECTB, TEIJIOBOMY
addekTy peakuuu, W3MEHEHHIO CTENEHEW OKUCICHHS DSJIEMEHTOB, OOpaTUMOCTH
peakIuu, y4acTHIO KaTaau3aTropa);

—  c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEAKIINI Pa3TUYHBIX
TUIIOB; TOJIHBIE U COKpAIEHHbIC YPaBHEHHS peaklUil MOHHOrO OOMEHa, YUWUThIBAs
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yCJIOBHUS, TIPU KOTOPBIX 3TH PEAKITUN UAYT 0 KOHIIA,;

—  chOpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAAIOITNE
KauyeCTBCHHBI COCTaB pa3IMYHBIX HEOPTaHWMUYECKHX BENIECTB; paclo3HABATH
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HEOPTaHUYECKHUX
BCIIECTB;

—  chOpMHPOBAHHOCTh YMEHHH pacCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMK ITOCPEICTBOM COCTABJICHHS 3JICKTPOHHOIO OallaHca
3THUX PEaKIUM;

—  chOpMHpPOBAHHOCTh YMEHHMH OOBACHITH 3aBUCHMOCTh  CKOPOCTH
XUMUYECKON PEAKIIMU OT PA3THYHBIX (PAaKTOPOB; XapaKTep CMEMIEHUS XUMUUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHeIIHEro Bo3zaeiicTBus (mpuniun Jle [larense);

—  chOpMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh XHMHUYCCKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJICHHOTO TOJIYYEHUsI CEpPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh TMPEACTABICHUA 00 OOIMMX HAYYHBIX MPUHIUINAX H
AKOJIOTHYECKUX MPOoOIeMaX XMMUYECKOTO IIPOU3BOJICTBA;

—  chOpMHPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIUMCICHUS C UCIIOJIb30BaHUEM
MOHATHUST «MacCOBast JIOJIA BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOIICHUN Ta30B MpU
XUMUYCCKUX PEaKIUIX, MacChl BEIIECTBA WM 00BbEMa Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIIUU
BCIIECTB, TEIUIOBOTO 3(deKTa peaklud Ha OCHOBE 3aKOHOB COXPaHCHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH,

—  chOpMHpPOBAHHOCT, yMEHUW  CcOONIOJATh  TpaBWja  TOJb30BAHUS
XUMUYECKON TMOCymoi © JabopaTOpHBIM O0O0OpYyIOBaHHMEM, a TakKe IpaBuiIa
oOparieHusi ¢ BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSMHU TIO BBIMOJHEHUIO
71a060paTOPHBIX XUMUIECKUX OIBITOB,;

—  chOpMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMOIHATH XUMHYECKUUN
AKCIIEPUMEHT (pa3joKeHHWEe TEpPOKCHAa BOJOPOJa B TMPUCYTCTBHUHU KaTaau3aTropa,
OTpeJIeIeHHe CPEebl PACTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO UHANKATOPA,
BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHUMHUYCCKON peaKIuu, pPeakiuu
MOHHOTO OOMEHA, Ka4yeCTBEHHBIE pEaKIMu Ha cyibdar-, xkapOoHAT- U XJIOPHU-
AHUOHBI, HA KATHOH aMMOHWS; PEIICHUE

—  JKCMNEPUMEHTANBHBIX 3a/ad 1o Temam «Metamney u «Hemeramiey) B
COOTBETCTBHUH C MPaBUJIAMHU TEXHUKU OE€30MACHOCTU MPHU OOpAIllEHUU C BEUIECTBAMU
U J7abopaTopHBIM O00OpYIOBAaHWEM, TMPEACTABIATh PE3YyIAbTAThl XUMHUUYECKOTO
JKCIIepUMEHTa B (OpMe 3amucu YPAaBHEHHMHM COOTBETCTBYIOIIMX pEaklui U
(GbopMyIHpPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



. CTO CMK 4.2.01 - 202
TAIIOY HAO YHPABJIEHUE JOKYMEHTAIIUEU 023

«UMK» JIucr 12/17

—  cOopMHPOBAHHOCTh YMEHHUM KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOopMaIHIo, oJy4aeMyto u3 pazubeix ucrounuko (CMU, UuTepuer u ap );

—  copMHpPOBAHHOCThL yMEHUWM COOMIOJATh MpaBUiIa  IKOJIOTUYECKHU
IIEeIeCO00pa3HOTr0 TIOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEIIX
COXpAHEHHUSI CBOEro 3J0POBbSI U OKPYXKAIOIIEH MNPUPOAHON Cpebl; OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSI Ha >KUBBIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatenss [IJIK, moscHAT, Ha mnpumepax crnocoObl YMEHBIICHUS W
NpeAOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

— g o0ydalImuXcsi C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSI:
YMEHUE TPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METO/aX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

—  JUIS CJENbIX W CJIIA00BUISIIMX OOYYarOIIUXCS: YMEHHE HCIO0JIb30BaTh
penbedHO TOYEUHYIO cucTeMy oOo3Hauenuit JI bpaiins ang 3anucu XMMHYECKUX

dbopmyi.
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2. TEMATUYECKHU IIVTIAH U COAEP KAHUE YYEBHOI'O ITPE/IMETA
HaumenoBanue pasgenos u Copepixanue y4eOHOTo MaTepHaJia, 1a00opaTopHble padoThl M NMPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAs padoTa O0Bbem
TeM 00y4aroImuXxcsi, HHIMBUAYAJIbHBIH MPOEKT 4acoB
1 2 3
Tema 1. Teopernueckue Copep:xanue 14
OCHOBBI XMMMH 1. CtpoeHne aTOMOB.
2. ATOMHBIE OpOHTaNy, S-, P-, d-3meMenTh. OCOOEHHOCTH pacipeaeieH s dIEKTPO-
HOB TI0 OPOHTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(HUTypanus aToMOB.
3. [Tepuoauueckuii 3axkoH u [leproanueckas cucrema xuMudeckux nemenToB Jl. M. MenneneeBa.
4. CrtpoeHue BemiecTBa. XUMHUECKas! CBSI3b.
Bunbl xumudaeckoii cBsA3u (KOBaJICHTHAS
HETIONISIpHAs! U TIOJIsIpHAs, HOHHAS, METAIIHYIECKas). MexaHu3Mbl 00pa30BaHMA
KOBAJICHTHOM XMMHUECKOH CBsI3M (0OMEHHBIH M JOHOPHO-aKIENITOPHBIN). BogopoaHas cBsi3b.
5 BanentHocTh. DnekTpooTpunarenbHocTb. Crenens okucnenus. onsr:
KaTHOHBI U aHUOHBI.
6. BermecTBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUSL. 3aKOH IIOCTOSTHCTBA
cocTaBa BelecTBa. THUIIbI KPUCTAINIMYECKUX PEIIETOK M CBOMCTBA BEIIECTB.
7. ITonsTre 0 MucTepcHBIX cucTeMax. VICTHHHBIE M KOJUTOMJHBIE pacTBOPBI. MaccoBasi 10711 BEIIECTBA B PACTBOPE.
Knaccudukarms Heoprannaecknx coequHeHni. HomeHknaTypa HeopraHn4ecKux
BCHICCTB. I'eneTnueckas CBSI3b HEOPraHM4CCKUX BEIICCTB, MPHUHAIICKAINIUX K
Pa3IMYHBIM KJIACCAM.
8. Xumunueckas peakius. Kinaccupukanus XMMUYECKHX peaklnii B HEOpraHMYeCKOM
1 OpPraHMYECKON XUMUHU.
9. 3aKOH COXpaHEHHUSI MACCHI BEIIECTB; 3aKOH COXPAaHEHHMS U MPEBPAIICHHUS SHEPTHH IPYU XUMHUUECKUX PEaKIIUAX.
10. CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTuMble peakiui. XUMHYECKOEe PaBHOBECHE.
@DakTOpbI, BIUSIONNE Ha COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle latense.
11. DnekTponuTryeckas quccormanus. CHibHbIE U Ci1adbie 3JeKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KHcCIasl, HEHTpanbHas, meno4Has. [lonstue o Bo-
nopoaHoM riokasarene (pH) pactBopa. Peakiun nonHoro ooMeHa. I'Mpoau3 opraHuueckuX 1 HEOPraHMIeCKUX
BELIECTB.
12. OKHUCIUTEIFHO-BOCCTAaHOBUTEINILHBIE peaky. [IoHsATHE 00 3JIEKTPOIIM3E PacIliIaBOB U pacTBOPOB coliei. [IpiuMeHenue
IIEKTPOIH3A.
13. [Ipaxrryeckas padora Ne 1. BimsiHue pa3mudHbIX GakTOpoB Ha
CKOPOCTh XUMHYECKOH PEaKIHu.
14. Kontponpnas padora Nel «Teoperndeckrie OCHOBBI XUMHI»
Tema 2 «Hemera/iib» Coaep:xkanue 8
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1. Hewmerarmrer. [Tonoxenne HemeTawioB B [lepnoamyaeckoil cucteMe XUMUIECKUX
anemenToB [I. 1. MenzaeneeBa 1 0cOOEHHOCTH CTPOCHUS aTOMOB. Pu3nyeckne
CBOHCTBA HEMETANTIOB. AJJIOTPOIHSI HEMETAIIOB (Ha MPUMeEpe KUCIOpOa, CEPhI,
¢docopa u yriaepona).
2. XHMMHYECKHE CBOMCTBA FAJIOTEHOB M UX COCIUHEHUI.
3. XUMHUYECKHE CBOICTBA CEpPbl U €€ COeIMHEHU.
4, XUMHYECKHE CBOMCTBA a30Ta U €r0 COEINHEHUI.
5. Xumuueckre cBoicTBa ¢ocdopa u ero coeTuHEHUH.
6. XUMHYECKHE CBOICTBA YIJIEpOAa U KPEMHUSL U UX COSAMHEHUHN.
7. [IpumeneHne BaXKHEHIINX HEMETALIOB U BX coennHeHnH. [IpakTiaeckas padora No2 Pemenne skcriepuMeHTaIbHBIX
3ana4 o TeMe «Hemeramibn
8. Konrponbhas pabora Ne2 «Hemeramiby
Tema 3. «MeTajLiIbl Copep:xaHue 8
1. Mertannsl. [Tonoxxenue metaiios B [lepuoauueckoii cucteMe xuMuieckux ayieMeHToB [I. M. Menzaeneesa.
OCO0EHHOCTH CTPOCHUSI AIIEKTPOHHBIX 000JI0YEK aTOMOB
MetaoB. O0uue Gpusndeckue cBocTBa MeTa/uioB. CIulaBbl METAJUIOB. DIIEKTPOXUMHUUECKHUI Psijl HAITPSKCHUH
METaJUIOB.
2. XUMHYECKHE CBOWCTBA IEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB M UX COSIMHEHHH.
3. Xumuyeckue corictBa Mg, Al u Zn u uX COeIMHEHU.
4. XUMHYECKHE CBOMCTBA XpOMa U €r0 COeIMHEHUH.
5. XUMHYECKHE CBOWCTBA jKee3a M MEJIM U UX COSAMHEHU.
6. Oo6mwe criocoOb! nmosy4yenust MetaisioB. Merammtyprusi. Kopposust MetanioB. CriocoObl 3aliUThI OT KOPPO3HH.
[TpumeHeHne MeTauIoB B OBITY, TPUPOJIE U TEXHHUKE.
7. [Tpaktrueckas padora Ne3 PenieHre sKcIiepUMEHTAIBHBIX 3334 10 TeMe «MeTaby
8. Konrponbhas padora Ne3 «Merauibn
Tema 4. «Xumusa u ’Kusup» Copep:xaHue 4
1. Ponb xuMun B 00ecrieYeHNH SKOJIOTUYECKON, SHEPreTHIECKON 1 THIIEBOW 0€301acHOCTH, Pa3BUTHN MEANIMHBI
IlonsTue o HaY4YHBIX METOAaX MMO3HAHU BCUICCTB U XUMUYCCKUX peaKuMﬂ HpeﬂCTaBﬂeHI/lﬂ 00 O6H_ll/IX Hay4YHBIX
NPUHIMIAX TPOMBIIUICHHOTO OJIYYSHHUS BAXKHEHIINX BELIECTB.
2. YenoBek B MHUpe BEILECTB 1 MaTEPUAJIOB: BXKHEHIIINE CTPOUTENBLHbBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTEpPHAIIBI,
KpacKH, CTeKJIO, KepaMUKa, MaTepUalIbl ISl DJIEKTPOHUKH, HAHOMaTepHallbl, OpraHMYecKie U MUHEpaJIbHbIE YI00peHusl.
3. XuMus ¥ 3J0pOBbE YEIOBEKa: IIpaBHiIa UCIIOIB30BAaHMS JIEKAPCTBEHHBIX IIPETapaToB; MpaBuiIa 0€3011acHOTO
WCIIOJIb30BaHMS IPENapaToB OBITOBOM XMMHH B IIOBCEAHEBHOM XKHU3HU
4, 3anarue — 0000menue mo reme « XuMusa 1 JKu3ap»
I[IpumepHasi TeMaTHKA HHINBHYAJIbHBIX IPOEKTOB:
1. AncopOuoHHas OYHCTKA CTOYHBIX BOJ.
2. AHanu3 KayecTBa HEKOTOPBIX MPOAYKTAX.

3. AHanmn3 Ka4eCTBEHHOI'O COCTaBa JKEBATEIbHBIX PE3UHOK.
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AHanu3 MUIIeBHIX 100aBOK B MPOIAYKTaX MUTAHUS, UX BIMSHAC Ha 3JOPOBbE YEIOBEKa
AHTpOTIOTCHHBIC UICTOYHUKH 3arpsI3HCHUS BO3/IyXa Ha TEPPUTOPUH IIKOIIBL.
Buopaznaraemplie mommMepsl — yImakoBKa OyIyIIero

BruocuHTe3 aMHHOKHCIIOT M HyKJICOTHIOB B OPTaHU3ME

BuocuHTe3 TUITUIOB B )KUBOTHBIX TKAHAX

buocuHnTe3 yrieBoJoB B OpraHuzMe

0.  Buc-tdhenon, unu Bpen miacTUKOBOM MOCYIBI.

11. Buramus A u ero 6uosiorudeckasi poIbAMHHOKUCIIOTHI U MX OHOJIOTHYECKas pOJIb

12. BwuramuH /] u ero Ouonormyeckas pojib

13.  Buramun C u ero 6uonorudeckas poyb

14. BimsHHE aBTOMOOWMIBHOTO TPAHCIOPTa Ha SKOJOTHIO ropoaa bukuHa.

15.  Bimsaue OBITOBOI XMMHHU Ha SKOJIOTHIO U 3J0POBbE YEIOBEKA.

16.  BimsHMEe MAarHUTHBIX MOJICH HA BCXOXKECTH M POCT PACTCHUH.

17.  BimsHNEe MUHEpaAIN3aIlUH, TEMIIEPATYPHl 1 MATHUTHOTO TIOJISI HA 3JIEKTPOIIPOBOIHOCTE BOJHI.
18.  BumsiHHE CONHEYHOI AKTHBHOCTH Ha MOBEACHHE YEIOBEKA.

19. BuusHue PU3NKO-XMMHUYECKHX CBOWCTB CHHTETHYECKHX MOOIIMX CPEICTB HA X MOIOIIee IeHCTBHE.
20.  Bawusnue yas u Koe Ha aKTUBAIKIO TPOMOOLIUTOB.

21.  BiwusHHe 3HEPreTHYECKHX HAIUTKOB Ha JieiicTBUE (hepMEHTOB.

22. Boja — WCTOYHUK KU3HU U 03I0POBIICHUS JIIOJIEH.

23. Bopna— yHuBepcaibHbIi OMOPacTBOPUTENH

24.  Bpennoe Bo3neiicTBHE TAOaYHOM NPOJYKIUH Ha KHUBbIE OPTraHU3MBI.

25.  T'emMoryioOWH H €ro pojib B OpraHu3Me

26.  T'opmoHBI

27.  JlucmepcHbIE CUCTEMBI M PACTBOPBI.

28.  «Kupakwuid» cBETOBOJ.

29.  3aKoH ACHCTBYIOIIMX MAcC U €ro MpUMEHEHHE B XMMHUYECKOM aHAIU3e.

30.  M3BiedeHue HUKENS U3 CTOYHBIX BOJI TaIbBAHUYECKOTO MPOU3BO/ICTBA.

BO©o~N O A

31.  H3yueHue METOIOM aTOMHO-a0COPOIMOHHON criekTpockomuu skctparupoBanus Zn, Cd, Cu u PI ¢ moMoIipto 4eTBEpTHYHBIX AMMOHHEBBIX COJICH

13 BOJ] HBIX PACTBOPOB MaJiol KOHIEHTpauuu. [[puMeHeHrne TFIOMUHECHEHIIUH ISl XUMUYECKOTO aHAIH3a.
32.  U3yyenue npunHnuna aeictsusi Motopa «CTeapuHOBas MalllHHAY.
33.  HccnenoBaHue BIaXXHOCTH BO3/IyXa M CLIOCOOOB €€ peryJIMpOBaHusl.
34.  HccnenoBaHue BIHMSHUS OCH3WHOBBIX, TU3EIBHBIX, FA30BBIX ABTOMOOWIICH Ha OKPYIKAIOIIYIO CPEy.

35.  HccnenoBaHue COPOIMOHHBIX CBOMCTB OBOIIIEH M (PPYKTOB IO OTHOIICHUIO K HOHAM TSDKEJIBIX METAJUIOB B HICKYCCTBEHHO CO3JIAaHHOM YKeITy T0UYHON

cpeze.

BCEI'O: 34
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3. YCJIOBUA PEAJIN3ALIMA YUYEBHOI'O IPEAMETA

TpeboBanus K MHHHUMAJIBHOMY MATEePHAJIBHO-TEXHHYECKOMY
o0ecne4yeHn 10

Peanuzaumss mporpammbsl npeameTra TpeOyeT Hanuuusg y4eOHOro kaOuHeTa
XUMUH.

[Tomenienune JIOJKHO YIAOBJIIETBOPSITh TpeOOBaHUIM CanurapHo-
snuaemMuosornueckux npasui u HopmatupoB (CaunlluH 2.4.2. 178-02). OHO 10J1KHO
OBITh OCHAILIEHO TUIIOBBIM O0OPYJIOBAaHUEM, YKA3aHHBIM B HACTOAILIUX TPEOOBAHUSX,
B TOM YHKCJIE CIIEHUATU3UPOBAHHON yueOHON MeOEeIbI0 M TEXHUYECKUMU CPEJCTBAMU
oOydeHusi, JOCTATOYHBIMU [UIsl BBINOJIHEHHS TPEOOBAaHMN K YPOBHIO MOJATOTOBKH
y4Yaluxcsl.

B kabunere MOMKHO OBITH MYJIBTHMEAUHHOE 000pyJOBaHWE, IMPH ITOMOIIH
KOTOPOTO  Y4YaCTHUKM 0Opa30oBaTeIbHOTO IMpolecca MOryT IPOCMaTpuBaTh
BU3YaJIIbHYI0 HMH(pOpPMAIUIO, CO3[aBaTh IPE3ECHTAl[MH, BUICOMATEpPHAbl, HHbBIC
JOKYMEHTBHI.

O6opynoBanue yueOHOTO KaOMHETA:

—  TI0CaJIOYHBIC MECTa MO KOJIMYECTBY O0yYarOIINXCS;

—  MeJoBas Tpex4acTHas J10CKa;

—  aBTOMaTU3UpOBaHHOE pabouee Mecto mnpenonaratens (APMII),
000pyI0BaHHOE TEPCOHATBHBIM KOMITBIOTEPOM C JIMLEH3UOHHBIM HJIM CBOOOJHBIM
OPOrpaMMHBIM ~ OOECIEUYEHHEM, COOTBETCTBYIOIIMM pasjeiiaM [IporpaMmbl U
NOJIKJIFOYEHHBIM K ceTH Internet U cpecTBamMu BbIBO/Ia 3ByKOBOM MH(POpPMAIINH;

—  KOMIUIEKT y4eOHO-HarIsJHbIX TOCOOUI;

—  TIPUHTEP.

Texauueckue cpeacTra 00ydeHUs:
—  MYJbTUMEIUAIIPOEKTOD;

—  DKpaH.

NudopmanuonHoe odecrieyeHue 00y4eHusI:

OCHOBHbBIE HCTOYHUKHU:

1. Pymutuc, I E. Xumusa. 11 xknacc: ydeOHUK miis oOuieoOpa3oBar.
opranuzanmii: 6a30Bbiii ypoBens/ I'. E. Pymsutuc, ®. I'. denpaman. - 7-e uzn. -
Mockaa : [Ipocsemenue, 2020. - 224 c.
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JlonosHUTEIbHbIE UCTOYHUKMU:

2. Pymutuc I'. E., ®enpnman @. I'. Xumus. 10 kmacc [Tekcr] : yueOHUK
Uit o0meoOpa3oBaT. opraHuzanmii: 0a30BeIA W yrryOn. YpoBHU. MockBa
IIpoceemienue, 2016.

3. Eropos A.C., Penerutop no xumuu .- Poctos u//l; ®ennkc, 2010.- 762 c.

4. PynakoBa A.A., COOpHHUK »SK3aMEHAllMOHHBIX 3aJad [0 XUMHUU C
pemienuem OI'D u EI'D.- Mocksa: Xut — kuaura, 2019. — 704 c.

DIIEKTPOHHBIE PECYPCHI:

5. Enmnoe okHO mocTyma K oOpa3oBaTelbHBIM pecypcaM. Pexxum moctyma:
http://window.edu.ru/

6. OTKpBITHIN KOJUIEMK: XUMHus. PexxuMm noctyna: http:// wwwhemi.nsu.ru

Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

— TIpaMOTHO OOpalaThcs ¢ BEIIeCTBAMU B TTIOBCEAHEBHOM JKU3HMU;

— OCO3HaBaThb HEOOXOAUMOCTh  COOJIOJIEHHMS  MPaBWI  DKOJIOTHYECKHU
0€301acHOro MOBEACHUS B OKPY>KaIOIIEH TPUPOIHON CpeIE;

— TIOHUMaTh CMBICI M HEOOXOJUMOCTh COOJIIOACHHS TPEIINUCAHUH,
NpeajaraéMbiXx B WHCTPYKIUSAX IO HKCIOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUH U JIP.;

— pa3BHBaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTh, HWCIIOJB3Ys CpEICTBa
YCTHOW W THCHMEHHOW KOMMYHHUKAIMM TMpU pPaboTe C TEKCTaMu YydeOHWKAa W
JOTIOJTHUTEIIBHON JINTEPaTypOH, CIPABOYHBIMU TAOJIMIIAMH, TIPOSIBJIATh TOTOBHOCTH K
YBOXCHUI0O HMHOW TOYKH 3pPEHUS MPU OOCYXKICHUU PE3yJIbTaTOB BBITOJTHCHHON
padoTHI;

— OOBEKTHUBHO OIICHUBATh HMH(POPMAIUIO O BEMIECTBAX W XUMHUYCCKUX
nporueccax.

DopMbI KOHTPOJIA:

— THMCBMEHHBIA M YCTHBIM OMNPOC, TECTUPOBAHUE, CAMOCTOSITEIbHBIE U
OpaKkTU4YeCcKrue paboThI.

Pa3padoryuk:

T'AIIOY HAO «YMK» OpenoaaBaTellb A.A. JlyHaeBaBa

(MecTo paboThI) (3aHHMaemasi 10JKHOCTbD) (MHUIMATBL, (haMUITHS)
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