JIELIAPTAMEHT OBPA30BAHMS 1 HAYKHM UBAHOBCKOI OBJIACTU
OBJIACTHOE I'OCYJJAPCTBEHHOE BIOJI)KETHOE
[TPOPECCHUOHAJIBHOE OBPA30OBATEJIBHOE VUPEXJIEHUE
TEMKOBCKHI MHOI'OITPO®UJILHBIN KOJIJIEJK

PABOYASI IPOTPAMMA
OBIIEOBPA3OBATEJLHOM
JTUCLHMIIIUHBI

00/1.12 XUuMus

TI0 CHEIHATILHOCTH CPEHET0 MPO(hecCHOHATBFHOTO 00pa30BaHuUs
38.02.08 «Toprosoe aesio»

[Ipodusnb: ecrecTBEeHHOHAYYHBII

r. TetikoBo, 2024r.



Paccmorpeno YTBepxkaaro

Ha 3aCEJJaHUH METOAUYECKON KOMUCCUU Hupexrop OI'BIIOY TMK
npoTokoi1 oT «16» mast 2024r. Nel10 @.C. Tronenéna
IpeAcenareab METOAUYECKOU KOMUCCUU IIpukas ot «11» urons 2024r.

/JIbiceuxo H.I'./ Nel70
Paccmorpeno

Ha 3aCEAaHUU

Ie1aroru4ecKoro coBeTa
[Iporokon ot «05» utons 2024 r.
Ne 20

PabGoyas mporpamMmma yueOHOM IUCHMIUIMHBI XHMHsS pa3paboTaHa Ha OCHOBE
tpeboBanuiit ®I'OC cpemuero odiero oOpazoBaHusi, B COOTBETCTBUU ¢ PekoMeHarmsmu
[0 OpraHu3aluy TOJYy4eHHUs CpeAHEro oOlero oOpa3oBaHUs B Ipejesiax OCBOCHUS
o0Opa3oBaTeNbHBIX MPOTPaAMM CpeaHero MpodeccuoHansHoro obpazoBanus ([Iucemo
MunucrepcrBa npocsemieHuss P® or 1 mapra 2023 r. N 05-592 "O HanpaBieHuun
pekomenaanuit"), Ha ocHoBe Ilpukaza MuHnucrepctBa mnpocBeuieHus Poccun ot
14.05.2023 Ne371 «O06 yrBepxkaeHuu QeaepanbHOM 00pa3oBaTeIbHON MPOTrpaMMBbI
cpenHero oOmero oOpa3oBaHHs», HA OCHOBAaHUM NpPHUMEPHON pabodel MporpaMMebl
0011e00pa3oBaTenbHON JUCITUATIITAHBI «XuMUsD» TUTSt npodecCHoHaTbHBIX
oOpa3oBaTelbHbIX OpraHuzanuil (yrBepxkAEHHON Ha 3acenaHun CoBeTa MO OLICHKE
COJIEp’)KaHMsI M KauyecTBa MPUMEPHBIX paboyux mporpamm o0011e00pa3oBaTeIbHOTO U
COIMAIILHO-TYMAHUTAPHOTO ITUKJIOB CPEIHEro MpoQeCcCHOHATLHOTO 00pa3oBaHUs
npotokod Ne 14 ot «30» Hos106pst 2022 T.)

Opranmsamnusa-paspadorunk: OI'BIIOY TelikoBckuii MHOTOITPO(PUIBHBIN KOJIISHK

Pa3paborunk: XBopocryxuna O.H, npenogasarens xumun u 6uonorun OI'BIIOY TMK
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1. MACHOOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCHUITLJIAHBI

1.1. ObsacTh npuMeHeHus1 pado4eii MPOrpaMMbl
PaGowass mporpamma  y4yeOHOM  OUCHMIUIMHBI  SIBISIETCS ~ YacThbl0  OCHOBHOM
npodeccronanbHOM 00pazoBarenbHOM mporpamMmbl B cootBeTcTBUU ¢ DPI'OC mo
cnermanbHocTH 38.02.08 «Toprosoe aemno»
1.2. Mecto y4eOHOIl  JMCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIl
npogeccnoHaNbHOK 00pa3oBaTeIbHON MPOTrPaMMBbI
B coorBerctBun ¢ ®I'OC COO mnpeamer «XuUMHsSD» BXOOUT B IPEIMETHYIO
o0nactb «EcTeCTBEHHO-HAaYUHbIE IPEAMETHD) U SIBISETCS 0053aTENIbHBIM 111 U3Y4EHUS.
1.3. Hesn u 3apaun y4eOHON IMCHUILIMHBI — TpPeOOBaHUS K pe3yJbTaTaMm
OCBOCHHS y4eOHOI IMCIMIIIMHBI:
OcBoenue cojpepxaHusi y4eOHOM TUCIUIUIMHBI «XUMUsS» 00OecreuynBaeT
JOCTI)KEHNE O0YJarOIIUMUCS CIEAYIOMINX Pe3yIbTaToB:

e (QopMHpOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUM KaK BaXKHEUINEH COCTaBIISIFOLIEH
€CTECTBEHHO-Hay4YHOW KapTHUHBI MHpa, B OCHOBE KOTOPOM JI€KaT KIIOUYEBbIE
MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBl U TEOPUH XUMHUU, OCBOCHHUE SI3bIKAa HAYKH,
YCBOEHHE U MOHUMAHUE CYITHOCTU JOCTYIHBIX 0000IEHUN MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE M pa3BUTHE NPEJCTABICHUN O HAYYHBIX METOJAX IO3HAHMS
BEUIECTB U XMMHUYECKUX DPEAKLIMHA, HEOOXOAUMBIX A MPUOOPETEHUs yMEHUMH
OpPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOUIUX MECTO B
MPUPOJE, B MPAKTUYECKON U MTOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XMMHMYECKOr0 3KCIIEPUMEHTa, COOJII0/IEHUEM MpaBuil 0€301macHOro
oOpaleHHs ¢ BEIECTBAMHU.

JIUYHOCHHBIX:

OI'oC COO ycranaBnuBaeT TpeOOBaHMA K  pe3yiabTaTaM  OCBOEHUS
oOydalIUMHCS  MporpaMM  cpeaHero  obmero  oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHbBIM U TpeaMeTHbIM). HaydHo-meTonudeckoil OCHOBOW i pa3paboTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI TMPOTPaMM CpeIHEro ooOImero ooOpa3oBaHUs
SIBJISIETCSA CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBercTBMM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B  CTPYKTYpeE
JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS TpenMeTa «XUMHs» Ha ypOBHE CpeIHEro oOIIero
00pa3oBaHus BBIJICIICHBI CIEAYIONNE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCI POCCHMCKON TpaXTaHCKOH HMACHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPE/IEIICHUIO;

HaJINn4uc MOTHUBAIlH K 06yqu1/1I0;



I[eJICHANIPaBICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEeH U UCTOPHUYECKUX TPaAULIMi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYaloIMUXCS PYKOBOJCTBOBATbCA B  CBOEH
JEATEIIbHOCTHA IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, MPUCYIIMMHM 1IEJIOCTHON CUCTEME
XUMHYECKOT0 00pa30BaHMS;

HaJU4YUe TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh 1EIH
U CTPOUTD )KM3HEHHBIC TIJIaHBI.

JInuHOCTHBIE pE3yAbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCA B €MHCTBE
y4eOHON M BOCHHTATEIBHOW JCATEILHOCTH B COOTBETCTBHH C T'yMaHHCTHYCCKUMHU,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU U HJI€AIaMH POCCUKUCKOTO
IPaXJIaHCKOTO 00IIecTBa, MPUHATHIMUA B OOIIECTBE HOPMAaMH U MPaBHJIAMH TOBEJCHUS,
CIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAaM  CaMOTIO3HAHUSI, CaMOPa3BUTHUA W HPABCTBEHHOTO
CTAHOBJICHUS JINYHOCTU OOYJAFOIITUXCS.

JInyHOCTHBIE ~ pe3yabTaThl  OCBOEHUs  mOpeaMera  «XUMHUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh  ONBITA  IMO3HABATEIBLHOM WM  NPAKTHYCCKOH  JCATEIBHOCTH
00yJaronUXCs M0 peau3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YACTH:

IPA!KAAHCKOI0 BOCIIMTAHUA:

OCO3HaHUS OOYYAIOIIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX TIpaB M OOsS3aHHOCTEH,
YBAKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

MPEJICTABJIEHUS O COLMAJIbHBIX HOPMAaX U MPaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON MAESITENbHOCTH TPHU CO3/IaHUU Y4eOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a7ad, BBITOJTHEHUHW XHUMHUYECKHUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY M apTyMEHTHI
JIPYTHUX TIPU aHATU3€ PA3TUYHBIX BUIOB YUCOHOU JIEATEIHHOCTH;

NATPUOTHYECKOI0 BOCTIUTAHUS

LEHHOCTHOIO  OTHOLIEHUSI K HCTOPUYECKOMY M  HAYYHOMY  HACIEIUIO
OTE€YECTBEHHON XUMHH;

YBOXEHHS K TIPOILECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTHYIECKOTO
IPUMEHEHHUS] XHWMHWHU, OCO3HAHHUS TOrO, 4YTO JOCTHKEHHS HAyKH €CThb pe3yJbTar
JUTUTETTLHBIX HAOIO/IEHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TPyZAa YYEHBIX U MTPAKTUKOB;

WHTEpPECAa M TNO3HABATEIIbHBIX MOTHUBOB B MOJIYUYCHUU U MOCICIYIOIIEM aHAJIA3€
nH(}OpMAaITH O TIEPEIOBIX JOCTHIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHUH,

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, ITUYECKOTO TTIOBEICHUS,

CIIOCOOHOCTH OLIEHMBATh CHUTYallMW, CBSI3aHHBIE C XMUMHUYECKUMH SIBIICHUSIMU, U
MIPUHUMATH OCO3HAHHBIE PELIECHUS], OPUEHTUPYICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;



TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKM CBOMX TOBAPHIIEH C MO3UIIUAM
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYIKOB;

(popMupoBaHusi KyJbTYPbI 310POBbS:

MOHUMAaHMSI IIECHHOCTEH 3JJ0pPOBOTO M Oe30IMacHOro odpasa )13HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY U TICUXHUYECKOMY
3710pOBBIO;

coOmoIeHUsT TpaBUa  Oe30macHOro OOpallieHuss ¢ BeIecTBaMHU B OBITY,
MOBCEAHEBHOM )KU3HU U B TPYAOBOH JACATEIbHOCTH;

MOHUMAHMS [IEHHOCTH TMPAaBWI WHIWBHAYAIHHOTO M KOJUIGKTUBHOTO OE30I1aCHOTO
MOBE/ICHUS B CUTYAIUsIX, YIPOKAOIINUX 30POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCICACTBUNA ¥ HEMPUATHS BPEIHBIX TPHUBBIYCK (YIOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

TPYAOBOI0 BOCIIUTAHMS:

KOMMYHHKATUBHON KOMITIETEHTHOCTH B Y4eOHO-UCCIIEIOBATENHCKON JAESITEILHOCTH,
00IIIeCTBEHHO MOJIC3HOM, TBOPUYECKON U APYIHX BUOAX JEATCIbHOCTH,

YCTAHOBKM Ha AaKTMBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3aJlady COLMATbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IITKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3yUEHUIO MPO(ECCHil pa3IMuHOTO pojia, B TOM YHCTIEe
Ha OCHOBE IIPUMEHEHUSI PEAMETHBIX 3HAHUN 110 XUMUHU;

YBAXXEHUS K TPYAY, JIOAAM TPpyAa U pe3yJbTaTaM TPYAOBOU I€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHON TPAeKTOPUU OOpa3OBaHMS,
Oyaymieit mpodeccuu W peann3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB M TOTpeOHOCTEeH
o011ecTBa;

JIKOJIOTHYECKOTr0 BOCIIUTAHMS:

OKOJIOTHYECKH IIeJIeCO00pPa3HOTO OTHOIICHHWS K TPHUpPOJC, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHWMAHUS TJIOOATBFHOTO  XapaKTepa JKOJOTHYECKHX MpobjeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOM CPEIbI;

OCO3HAHMS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XUMHUU IS PEIICHUS
BOIIPOCOB PALIMOHAJILHOIO MPUPOIOIIOIB30BaAHHUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCAIIMX BpEId OKPYXKAOUIEH MPUPOIHOU
cpele, yMEHHUs MPOTHO3UPOBATH HEOIArONpUsITHBIE HSKOJIOTMYECKUE TOCIIE/ICTBUS
MPEINPUHUMAEMBIX ICUCTBUM U NMTPEIOTBPAILATH HX;

HaJU4Usl Pa3BUTOTO HKOJOTHYECKOTO MBILIIICHUS, SKOJOTUYECKOU KYIbTYpHI,
OMbITA JESITEIBHOCTH HKOJIOTUYECKONW HAMNPABICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHON M COIIMAIBHOW IMPAKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO TIPOTUBOCTOSATH UIEOJIOTUN XeMOo(hoouu;

LHEHHOCTH HAYYHOI'0 NMO3HAHMS:



c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIICCTBEHHOM MPAKTHUKH;

MOHMMAaHMS CHeUPUKH XUMHUH KaK HayKH, OCO3HaHHS ¢€ poju B (HOPMHUPOBAHUU
pPaIMOHAILHOTO HAYYHOTO MBIIIJICHUSA, CO3JaHUU IIEJOCTHOTO IIPEJACTaBICHUS 00
OKpY)KaroIlleM MHPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHWUU IMPUPOTHBIX
3aKOHOMEPHOCTEH 1 PEIIeHUH ITPOOJIEM COXpaHEHHUs IPUPOJTHOTIO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JUII COBPEMEHHOH IHMBWJIM3AIMH: B
e€ TyMaHHCTHUYECKOW HANpPaBJICHHOCTH M BaKHOW pOJIM B CO3JaHUM HOBOH 0a3bl
MaTepUaIbHON KYIbTYphl, PEUICHHH TJI00aJbHBIX NPOOJIEM YCTOMYHMBOTO pPa3BHTHS
YEeJI0OBEYECTBA — CHIPHEBOM, YHEPTETHUCCKOM, MTUIIEBOM M SKOJOTHUECKOW O€301MacHOCTH,
B Pa3BUTHUH MEAMIIMHBI, OOCCIICUCHUH YCIOBHH YCICIIHOIO TPyJda M SKOJIOTHYECKH
KOM(DOPTHOM KH3HU KaXKJ0r0 YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIONb30BaTh MOJydaeMble
3HAHUA IS aHaju3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEero MHpa M MPOUCXOJSAIINX B
HEM M3MCHECHHWH, yMEHHs JellaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS HAa OCHOBE HAyUHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IEJIBIO TTOYIeHHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO HMCIOJIb30BaTh XMMHUYECKUE 3HAHUS JJIS PEIICHHS
po0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIIHIX;

HWHTEpeca K MO3HAHUIO M HUCCIIeIOBATEIbCKOM JIeITEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO XMMHUHU B COOTBETCTBUU C YKU3HEHHBIMU
MOTPEOHOCTSAMH;

UHTepeca K OCOOEHHOCTSAM Tpyla B pa3iIMyHBIX cdepax MpodeccuoHaIbHON
NESATEeTLHOCTH.

MemanpeomemHblx:

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS Y4EOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE
cpeaHero olIiero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHus MHPOBO33PCHHUS 00yJarommxcs
MEXTUCIUIUTUHAPHBIE  (MEXIIpEIMETHBIC) OOIEHAYYHBIC TOHATHS, OTpPaXKAroIInue
IIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U CIIEIU(PUKY METOJO0B MO3HAHUS, HCIIOJIb3yeMbIX
B C€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBIICHUE, MPOIECC, CHCTEMA,
Hay4YHBI (akT, NPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIEIOBaHUE,
HaOJII0ZICHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAJIbHbIE y4eOHblEe JIeHCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,
perynsaTuBHbIE), obecreunBarome (GopMuUpoBaHUE (PYHKIMOHAIBHOW TPaAaMOTHOCTH U
COLIMATPHON KOMITETEHITNH 00YUJaIOIIHXCS;

CIIOCOOHOCTh OOYYaIOIUXCSl HCIOJb30BAaTh OCBOCHHBIE MEXIUCUHUIIMHAPHEIE,
MHUPOBO33pPEHUECKHE 3HAHUS U YHUBEpCaJbHble yueOHbIC JEHCTBUSI B TO3HABATEIBHONU U
COLMAJIBHOM MTPAKTHUKE.



MertanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
II03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U PEryJIATUBHBIMU JEHCTBUSAMU.

OBiageHne yHUBEpPCAJIBHBIMHU Y4eOHBIMH NTO3HABATEIbHBIMH ACHCTBUAMM:

1) 0a30Bble JJOrHYecKHe AeliCTBUA:

CaMOCTOSTEIBHO (POPMYIUPOBATh U AKTyaIU3UPOBATh IPOOIEMY, BCECTOPOHHE €€
paccmMaTpHBaTh;

ONPENEIATH LIEJIN EATEIbHOCTH, 3a1aBasi NapaMeTpbl U KPUTEPUN UX JTOCTHKECHMUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LEISIMU;

UCIIOJIb30BAaTh IIPM OCBOCHMM 3HAHUK NPUEMBI JIOTMYECKOIO MBIIUIEHUS —
BBIICIATh XapakTEepHblE NPHU3HAKM NOHATHMM W YCTAaHAaBIMBAaTh HUX B3aMMOCBS3b,
UCMOJIb30BaTh COOTBETCTBYIOIIME TIOHATUS ISl OOBSCHEHUS OTAEIbHBIX (DAKTOB H
SIBJICHUM;

BbIOMPATh OCHOBAaHUS M KPUTEPHUM Ul KIACCU(PHUKAIMKM BEIIECTB M XUMHUYECKUX
pEeaKLHnii;

YCTaHABJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBA3M MEXKy N3y4acMbIMHU SIBJIICHUSAMY;

CTPOUTDH JIOTHUECKUE PACCYXJEHUS (MHAYKTUBHBIE, ACIYKTHBHBIC, 110 aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTM M IPOTUBOPEUYUS B  PACCMATPUBAEMBIX  SIBICHMSX,
(GopMyIHpPOBaTh BHIBO/BI U 3aKJIIOUEHUS;

IIPUMEHATb B IIPOLIECCE IIO3HAHHUS, MCIOJIb3YEMBIE B XUMHUHM CHMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATHE MOJIEIIbHBIE TPECTABICHUS — XUMUYECKHI 3HAK
(cuMBOIT) 3neMeHTa, XMMHUYecKas (Gopmyna, ypaBHEHHE XMMHUYECKOW PEaKIUU — IpH
peleHun y4eOHBIX MO3HABATEIbHBIX M IMPAKTHMUECKUX 3a/1ad, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE IIPEJCTABICHUS JUIS BBIABJICHHUS XapaKTEPHBIX IPU3HAKOB H3ydaeMbIX
BEILECTB U XUMUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCJIEI0BATEIbCKIE e CTBHS

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O [TO3HAHHUS BEIIECTB U XMMHUECKHUX PEAKIUI;

bopMyaHpoBaTh LENU M 3aJa4d HCCIEIOBAHMS, HCIIOJNb30BaTh IOCTABJICHHBIE U
CaMOCTOSATENIHHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

BJIAJIETh HABBIKAMU CAMOCTOSTEIBHOIO MJIAHUPOBAHUS U IPOBEJICHUS YUEHUYECKUX
HKCHEPUMEHTOB, COBEpIICHCTBOBaTh yMEHHUs HaOMI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro pe3ynbTar, (OpMYyIHpPOBaTh OOOOIICHUS U
BBIBOJBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PpE3YyJIbTAaTOB MCCIECNOBAHUA, COCTAaBIATH
000CHOBaHHBIN OTYET O MPOJIEIaHHON padoTe;

IPUOOPETATh OIBIT YYEHUUECKOU MCCIIE0BATENIBCKON U IPOEKTHOM JIE€ATENBHOCTH,
MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIHHOMY MOMCKY METOIOB PELICHHS
MIPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB ITO3HAHUS.

3) pabora ¢ nuadopmanueii:



OPUCHTHPOBATHCS B PA3IMYHBIX HUCTOYHMKAX HH(POpManuu (HAyIHO-TIOMYISIpHAS
JIUTEepaTypa XUMHUYECKOTO COJIEpKaHMs, CIpPaBOYHBIE MOCOOUs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUIOB M (HOPM TpEACTaBICHUS, KPUTHUCCKU
OILICHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyIHPOBATH 3aMPOCH] U MPUMEHSTh PA3JIMYHBIC METOJIBI TIPU ITOUCKE U OTOOpE
UH(pOpMAITIK, HEOOXOAMMOH JUTs BHITIOJHEHHS YUE€OHBIX 33aJ1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN ¥ Pa3IIUYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSATEIBHO BbIOMPATh ONTUMAIbHYIO (OPMY MpEICTaBICHUS HH(POPMALUU
(cxemsbl, rpaduKy, UarpaMMbl, TaOIUIbL, PUCYHKH U JPYyTUE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEACTBA MPU pabOTE C XUMHUYECKOH
UH(pOpMAIIUCH: TPUMEHSATh MEXKIIPEAMETHBIC ((PU3UYECKHEe U MAaTEeMaTUYEeCKHE) 3HAKU U
CHUMBOJIBI, (OPMYIBI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCMOJb30BaTh U INPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HarJIsIIHOCTH.

OsJia/ieHNe YHHBePCAJbHBIMA KOMMYHHMKATUBHBIMH J1IEICTBUSIMU:

3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajora H/WiH
JMCKYCCUH, BBICKa3bIBaTh HJEH, (OPMYIMPOBATh CBOM IPEATIOKEHHUS OTHOCHUTEIHHO
BBINOJIHEHUS TPEUIOKEHHOM 3a/1auH;

BBICTYIIaTh C Ipe3eHTalMeld pe3ylbTaTOB I103HABATEIbHON JIEATENbHOCTH,
HOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU NpPU BBINOJIHEHUU
XUMHMYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKON padoThl MO HCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, peaju3alud Y4eOHOro NMpoeKkTa U (POpPMYIHPOBATH BBIBOJBI IO
pe3yapTaTaM IPOBEAEHHBIX MCCIEIOBAHUM IyTEM COIJIACOBAHHUS TO3MLMNA B XOJe
oOcyxieHus: 1 0OMeHa MHEHUSIMHU.

OBJ1ajieHNe YHHBEPCAJbHBIMHI PeryJIATHBHBIMU 1eHCTBUSIMM:

CaMOCTOSATENbHO IUIAHUPOBaTh M  OCYILECTBISATH CBOIO  IO3HABATEIBHYIO
NesITebHOCTh, Ompenenss e€ Iend U 3aJayd, KOHTPOJMPOBaTb W TIO Mepe
HEO0XOIMMOCTH KOPPEKTHUPOBATh MPEAaraeMblii allfOPUTM ACUCTBUN MPHU BBHITIOTHEHUN
y4eOHBIX U HCCIEeIOBATeNbCKUX 3a/ad, BbIOMpaTh Hambosee 3PPEeKTUBHBIA Crocod ux
pelIeHus ¢ yu€TOoM MOJy4yeHHUs] HOBBIX 3HAHUHN O BEIIECTBAX U XMMHUECKUX PEaKIIHUIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEW JIEATEIHHOCTH HAa OCHOBE CaMOaHalIu3a M

CaMOOILICHKH.



Koan

[lnanupyemble pe3yabTaThl 0CBOCHHS M CHUILINHBI

HaMMEHOBaHHE
(popmupyembIx Oo0mme JAucnuniinHapHble

KOMIIeTEeHLM I

OK 01. B yacTH TPYyA0BOro BOCIIUTAHUA: - BJIAJIETh CHCTEMOM XHWMHWYECKHMX 3HAHWI, KOTOpas BKJIIOYAET:
BriOupats - TOTOBHOCTh K TPYAYy, OCO3HAHHUE ILIEHHOCTHU | OCHOBOIOJIATAIOMINE  MOHATUS  (XMMUYECKUM  DJIEMEHT,  aToM,
Croco0bI MacTepcTBa, TPyJAoao0ue; JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-3JIeKTPOHHBIC OPOUTAIH
pelieHus 3aa4 | - TOTOBHOCTh K AKTUBHOM JEATEIIbHOCTH | aTOMOB, HOH, MOJEKYIa, BAJEHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTD,
npodeccroHanb | TEXHOIOTUYECKOM u COIIMAJIbHOM | CTETIEHb OKHUCIICHUS, XMMHUYECKas CBsA3b, MOJb, MOJISIpHAs Macca,
HOU HANpaBJICHHOCTH, CIIOCOOHOCTD | MOJISIPHBIA O0BEM, YIJIEPOJHBIA CKEJeT, (DYHKIMOHAIbHAS TpYIINa,
JeSATEbHOCTH WHULIMUPOBATb, IJIaHUPOBATh U | paguKall, HU30MEpHUs, H30MEPHI, TOMOJIOTMYECKUN PO, TOMOJOIH,
MPUMEHUTEIIBHO | CAMOCTOSITEIBHO BBINOJIHSATH TAKyIO | YIJIEBOAOPObI, KUCIOPOA- M  a30TCOAEpKAalIME  COECAUHECHHS,
K pa3jJnyHbIM NEATEIIbHOCTD; OMOJIOTUYECKH aKTHBHBIE BemlecTBa (yIJIEBOJIbI, JKHPBI, OCJIKH),
KOHTEKCTaM - HUHTEPEC K  pa3IM4HbIM chepaM | MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE

npodecCHOHaTBLHOMN ACATEIBLHOCTH,
OBjajieHHe YHHUBEPCAJbHBIMU Y4YeOHBIMU
MO3HABATEJIbHBIMHU 1€ CTBUSIMMU

a) 0a30Bble JJOrHYecKHe JeliCTBUSA .

- CaMOCTOSTEIbHO  (OPMYIUPOBATH M
aKTyaJIM3upoOBaTh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK WIIH
OCHOBAHUS JIJIsi CPaBHEHMS, KiacCHu(PUKAIMU 1
00001IeHNS;

- ONpEeNeNATh IEIU JACATEIbHOCTH, 3a]1aBaTh
rapaMeTpbl ¥ KPUTEPUHU UX JTOCTHIKEHUS,

- BBISABJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS
B pacCCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBBI B JICSITEIHLHOCTD,

COCIMHEHMS, KPUCTAJUINYECKAsl PEIIETKA, TUIIBI XUMUYECKUX PEaKLUn
(OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE,  JK30-M  DHIAOTEPMUUYECKHE,
peakiuuu MOHHOTO OOMEHA), PacTBOP, AJICKTPOIHTHI, HEAIEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT JIUCCOLMALMS, OKHCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUUYECKOM peaklnH, XMMUYECKOE PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpUSI XUMUYECKOTO CTPOCHHUSI OpraHUYECKUX BeiecTs A.M.
byrtnepoga, TEOpUs 3JIEKTPOJIUTHYECKOU JIACCOLUALNH,
nepuoanueckuii 3akon [[.1. MeHneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3BIK XUMHH, (PAKTOIOTUYECKUE
CBEJIEHUS O CBOICTBaX, COCTaBe, TMOJIYy4eHUHM U OE30MacHOM
WCMOJIb30BAHUN BAXKHEMIIMX HEOPTraHMYECKUX M  OPraHUYECKUX
BELIECTB B OBITY U MPAKTUUYECKOM EATEIHHOCTH YEJIOBEKA;

- YMETbh BBIABJIATH XapaKTEPHBIC MTPU3HAKU U B3aUMOCBS3b U3YYECHHBIX
NOHATUWA, NPUMEHATH COOTBETCTBYIOLIME TMOHATUSA IIPU ONHUCAHUU
CTPOEHHUSI U CBOVWCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB U HMX
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OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OLICHUBATH PUCKH MOCIIEJICTBUI AESITEIBHOCTH;
- pa3BUBaTh KpPEAaTUBHOE MBIIUICHHE TIPU
pEIICHUH KU3HEHHBIX MPo0OIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE A€ CTBUA:

- BJIAJICTh HaBBIKAMU yaeOHO-
HUCCIeI0BAaTECIbCKOM u MPOEKTHOMN
JIESTEIIbHOCTH, HaBBIKAMH pa3peiieHust
pobiem;

- BBISIBJISITh MPUYUHHO-CJICJCTBEHHBIE CBSI3U U
aKTyaJIu3UpOBATh 3agady, BBIJIBUTATh

THIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI
JUIL  JI0OKa3aTesIbCTBA CBOUX  YTBEPIKICHMH,
3aJ1aBaTh MMApaMETPhl U KPUTEPHH PEILICHHS;

- QHAJIM3MpOBAaTh IIOJYYEHHbIE B  XOj€
pelIeHus] 3ala4d  Pe3yNbTaThl, KPUTUYECKH
OLIEHUBATh ux JIOCTOBEPHOCT,
NPOTHO3UPOBATh ~ W3MEHEHHWE B HOBBIX
YCIIOBUSIX;

- YMETb IEPEHOCHTH 3HAHUSA B
MO3HABATEeIbHYI0O M TNPAaKTUYECKylo o0iactu
KHU3HEICATEITHPHOCTH;

- YMeTb MHTErpUPOBaTh 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00J1acTeH;

- BBIABUTaTh HOBBIE HJEW, Mpeaararhb
OpPUTHHAIBHBIE TIOAXO/IBI U PEIICHHS,

- CIIOCOOHOCTH UX MCIIOJIb30BAHUS B
MTO3HABATEIbHON U COLIMAIIBHOMN MPAKTUKE

HpCBpaIIICHI/Iﬁ; BBISIBISITh  B3aHMOCBSI3b XMMHYECKHX 3HAaHUM C
MNOHATHAMU W  HOPCACTABJICHUAMH JIPYTHUX CCTCCTBCHHOHAYYHBIX
MpeaAMCETOB;,

- yYMEThb WCIIOJIb30BaTh HAWMEHOBAaHUS XUMHYECKHX COEAMHEHMI
MEXIYHapOJHOTO COK03a TEOPETHMYECKOW M IPUKIAJHOM XUMHUH U
TPUBUAJIbHBIE HA3BAHMSI Ba)KHEHMINMX BEIIECTB (3TUJICH, AallETUJIEH,
IIUUepuH, ¢eHon, ¢GopManbaeruy, YKCYCHas KHUCIIOTa, IJIMIMH,
yrapHbIM ra3, YIJIEKHACIbIM ra3, aMMHUakK, ralieHas U3BeCTb, HeraleHas
U3BECTh, MMTbEBas C€OJAa M JIPYIHX), COCTaBJIATH (HOPMYJIbI
HEOPraHMYECKUX M OPraHMYECKHUX BEILECTB, YPABHEHUS XUMHUYECKUX
peakiuii, OOBACHATHP MX CMBICH;, TOATBEPXKIATh XapaKTEepPHbIE
XMMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH KCIIEPUMEHTAMMU
Y 3allMCSAMH YPAaBHEHUN XUMUYECKUX PEAKLINN;

- YMETh YCTAHABJIMBATh IPUHA/ICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX
Y OPraHMYEeCKUX BEIIECTB K OINPEICIIEHHBIM KJlaccaM M Ipynnam
COCIMHEHUM, XapaKTEepU30BaTh MX COCTAB M BAXKHEMIIME CBOMCTBA;
ONpeneNsTh BHJbl XMMHUYECKHMX CBsi3eld (KOBaJ€HTHAs, HOHHa,
MeTaJlInYecKas, BOJOPOAHAs), THUIIBI KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KJIACCU(PUIMPOBATh XUMHUECKUE PEAKLIUU;

- chopMupoBaTh TMPEACTABICHUS: O XHUMHYECKON COCTaBISAIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHpA, POJM XUMUU B IO3HAHUH
SABJICHUM TPUPOJbl, B (POPMUPOBAHUM MBIIUIEHUS W KYJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHHs] MpPaKTUYECKUX 3alad U DKOJOTMYECKH OOOCHOBAHHOIO
OTHOLLIEHHS K CBOEMY 3JI0POBbIO U IIPUPOHOM CPEAE;

- yMeTh IMpPOBOJIUTH pacueTbl MO XUMUYECKUM (opmyram U
YpaBHEHHUSIM XHMHUYECKHX PEAKIMHA C HUCHOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH, XapAKTEPU3YIOIIUX BELIECTBA C KOJWYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) T'a30B, KOJIMYECTBA BEIECTBA;
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HCIIOJIB30BaTh CHCTCMHBIC XHMMHUUYCCKUC 3HAHUA I TIPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH M UX MPUMCHCHHUCM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIEC
cpencTBa
MOUCKA,
aHanu3a u
HUHTEpIIpETalun
uHpopManuu u
UH(OPMAaLIMOHH
bI€ TEXHOJIOTUU
JUTSI
BBITIOJTHEHUS
3a1a4y
npodeccronamb
HOU
JeSATEbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O MIO3HAHMSA

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH M OOIECTBEHHON MPaKTUKH,
OCHOBAHHOI'O Ha aiiore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM u
YUTATENIbCKOM  KYJAbTYpbl  KaKk  CpeAcTBa
B3aWMOJICHCTBUS MEXK]y JIIOJIbMU U TTO3HAHUS
MUpa;

- OCO3HAaHME LIEHHOCTH Hay4HOU
JESITEIbHOCTH, TOTOBHOCTh  OCYILUECTBJISTh
IIPOEKTHYIO " HCCIIEI0BATENbCKYIO
NesITeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE;
OBiaseHne YHHMBEpPCAJbHBIMU Y4eOHBIMU
MO3HABATEJIbHbIMH JeICTBUAMM:

B) padoTa ¢ HHpopMaLHe:

- BJIaJIeTh HaBBbIKAMM MOJy4eHUs WH(OpMaIuu
u3 HMCTOYHUKOB pa3HbIX THUTIOB,
CaMOCTOSITEIBHO OCYIIECTBJIATh MIOUCK,
aHaJIN3, CHUCTEMAaTU3ALMI0 U HHTEPIPETALINIO
uHbopMalMK  pa3IUYHbIX BUAOB U (opm
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (popmaTax ¢
y4eTOM Ha3Ha4YeHHsI MH()OpPMALMU U IIeJIEBOM

- yYMeThb IUIAHUPOBAaThb M BBIIOJHATH XWUMUYECKUH SKCIIEPUMEHT
(mpeBpareHusi OpraHMYeCKUX BEIIECTB IPHU HAarpeBaHUM, MOJyYEHUE
STWJIEHa M U3Y4YEHHE €ro CBOMCTB, KaueCTBEHHbIE pEakUUu Ha
aNbJETH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OeJIKOB Mpu
HarpeBaHUM, BETHBIE PEAKIIMK OEJIKOB; MPOBOJUTH PEAKLUHA MOHHOIO
oOMeHa, OmpeaensTh Cpeay BOJHBIX pPacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cyabdar-, kapOoOHAT- W XJOPHUA-aHHUOHBI, HAa KATHOH
aMMOHMS; pelaTh IKCIEPUMEHTANIbHBIE 3a7aun 1o TemMaM "MeTtasibt"
u "Hemertanb") B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU O€30MacHOCTU
npu oOpallleHuyd ¢ BEeHIeCTBaMH U J1abOpaTOpPHBIM 00OPYIOBAHUEM;
MPEACTaBIATh pPE3yIbTaThl XHMHYECKOTO SKCIEpUMEHTa B (opme
3alUCU ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U (OpMYIHpPOBAThH
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XMUMHUYECKYIO0 MH(OPMALUIO, MOIY4aeMyI0 U3
pa3HbIX UICTOYHUKOB (CpeACTB MaccoBoi UH(opmaluu, cetb uTepHer

u JIpyrHe);
- BJAJETh OCHOBHBIMM METOJAMHU HAYYHOI'O IIO3HAHHUs BEILIECTB MU

XUMUYECKUX SBJICHUN (HAOMIOJeHUE, U3MEpPEHUE, OJKCIEPUMEHT,
MOJICIIUPOBAHME);
- yMEeTh TMPOBOJUTH pPACUEThl MO XUMHUYECKUM (GOpMyIaM W

YPaBHCHUAM XHUMHYCCKUX peaKum”I C HCIIOJIB30BaHHEM q)HSI/IIIGCKI/IX
BCJIMYMWH, XaPAKTCPHU3YIOINNX BCHICCTBA C KOJIMYECTBECHHOM CTOPOHBI:
MacCChlI, oO0beMa (HOpMaHI)HBIC YCJ'IOBI/IH) ra3oB, KOJIMYECCTBA BCIICCTBA,
HUCTIOJIb30BAaTh CHUCTCMHBIC XHMHWYCCKUC 3HAHUSA I TPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMHU M X IPUMCHCHHUCM
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ayaUTOpUHU, BBIOMpAas ONTUMAIBHYIO (opMy
IIPEICTABIICHUS U BU3YyaJIU3all1U;

- OLICHMBATh JIOCTOBEPHOCTH, JIETMTUMHOCTH
uHpOpMAIH, €€ COOTBETCTBUE MPABOBHIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- HICTIONIb30BaTh CPEACTBA MH()OPMALIMOHHBIX H
KOMMYHHMKAIlMOHHBIX TEXHOJIOTMI B PELICHUN

KOTHUTUBHBIX, KOMM YHUKATUBHBIX u
OpraHM3alMOHHBIX 3a7a4 C COONIOACHUEM
TpeOoBaHMI 3PrOHOMUKH, TEXHUKH

0€301acHOCTH, TUTUEHBI, PECYpPCOCOCPEKCHHUS,
MPABOBBIX WM  JTHYECKUX  HOPM, HOPM
nH(pOpMaIIMOHHON 0€3011aCHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HTHPOpPMAIUK, HTHPOPMAITMOHHOK
0€3011acCHOCTH JINYHOCTH,

OK 04.
O¢ddexTuBHO
B3aUMOJIEHCTBO
BaTh U paboTaTh
B KOJUIEKTUBE U
KOMaHJIE

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH ¥ CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBbIKAMU yueOHO-
HCCIEN0BATEIbCKOM, IIPOEKTHOM U
COLIMAJILHOM JACATCILHOCTH,

OBaageHue YHHBEpPCAJIbHBIMH
KOMMYHHKATUBHBbIMHU J1€HiCTBUSIMM:

0) coBMeCTHas 1eATEJbHOCTD.

- MOHMMaTh W HCIIOJB30BaTh IPEUMYIIECTBA
KOMAaH/JHOW Y WHIWBUAYaTbHON pabOTHI;

- IPUHUMATh 11€JTU COBMECTHOM JIeSITEILHOCTH,
OpraHWU30BBIBATh U KOOPJIUHUPOBATH JACHCTBHS
10 €€ JIOCTW)KCHWIO: COCTaBJISATh  IUIAH

- yYMeThb IUIAHUPOBAaThb M BBINOJHATH XWUMUYECKUH SKCIIEPUMEHT
(mpeBpaleHusi OpraHMYeCKUX BEIIECTB IPHU HAarpeBaHUH, MOJy4EHUE
STWIEHa M U3YYEHUE €ro CBOMCTB, KAUECTBEHHbBIE pEaKUUU Ha
aNbJETUIbl, KpaxMaJj, YKCYCHYIO KHUCIIOTY; JeHaTypauusi OeJIKOB Mpu
HarpeBaHUH, [[BETHbIE PEaKLUUU OEIKOB; MPOBOAUTH PEAKIIMH MOHHOTO
oOMeHa, OIpenensaTh CpeAy BOJHBIX pPACTBOPOB, KAaueCTBEHHbIE
peakuu Ha cyinbdar-, kapOOHAT- M XJIOPHUI-aHHOHBI, Ha KATHOH
aMMOHWUS; PeIIaTh AKCIEPUMEHTAIbHbIC 3aa4u 1o TeMaM "Mertauibr"
u "HemeTannsl") B COOTBETCTBUU C TIPaBUIIAMH TEXHUKH 0€30MaCHOCTH
npyu oOpallleHuu C BeLleCcTBaMU U J1a0OpaTOPHBIM O0OpPYIOBaHHEM;
MPEJICTABIATh PE3yAbTaThl XUMHYECKOTO OJKCIIEpHUMEHTa B Gdopme
3allUCU YPaBHEHUH COOTBETCTBYIOIIMX pEAaKUUA U (OpMYIHpPOBATh
BBIBOJIbl HA OCHOBE 3THX PE3Y/IbTATOB
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NEUCTBUH, pacCOpelesiaTh POJIU C YYETOM
MHEHUW YYaCTHUKOB OOCYXKIaTh pe3ylbTaThl
COBMECTHOM paboTHI;

- KOOPAWMHHUPOBATH M BBHITIOJNHATH PAabOTy B
YCIOBUSIX  PEAJIbHOrO0, BHUPTYAJIBHOIO U
KOMOWHHMPOBAHHOTO B3aUMOJCHCTBUS,

- OCYILECTBIJISITh MO3UTHUBHOE CTPATErMUECKOE
MOBEJACHUE B  PA3JIMYHBIX  CUTyalUsX,
MPOSBIISTH TBOPUYECTBO UM BOOOpakeHHUE, ObITh
WHUIIMATUBHBIM

OBiaanenne YHHMBEPCAJIbHBIMH
peryJsiTHuBHbIMHU AeiiCTBUSIMHU:

I') MPUHSITHE ce0sl M APYTHX JTI0Iei:

- NPUHUMATh MOTHBBI U APIYMEHTBI IPYTUX
JTro1en npu aHajauze pEe3yNbTaTOB
NEATEIIbHOCTH;

- IpU3HaBaThb CBOE IIPaBO W NIPaBO JPYrux
JIFOJICH Ha OITUOKU,

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MHP C
TO3UIIAM APYTOrO YEJIOBEKA,;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYy>Karolein
Cpenbl,
pecypcocoepex
CHHUIO,
IPUMEHSTh
3HaHUS 00

B o0/1acTH 3K0JI0rM4€CKOr0 BOCIIUTAHMS :

- c(hOpMHPOBAHHOCTD AKOJIOTHYECKOU
KYJIbTYpbl, IOHUMaHUE BIUSHUS COLUAIIBHO-
HSKOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE
MIPUPOJIHON U COLMAIBHOM Cpelibl, OCO3ZHAHUE
rJ100aTbHOTO  XapakTepa  3KOJOTUYECKUX
po0em;

- IUJTAHUPOBAHUE U OCYIIECTBJICHUE ICVCTBUH B
OKPYXKAIOIIEW Cpelie HA OCHOBE 3HAHMS LIEJIEN

- copmMupoBaTh MPEACTABICHHS: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJM XHUMUU B ITO3HAHUU
SBJICHMA TPUPOJBI, B (POPMUPOBAHWHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM it
pelIeHHs] TPaKTUYSCKUX 3alad W DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IIPUPOIHOM CPEE;

- yMeTh coOnoAaTh MpaBWiIa HKOJOTMUYECKH 1I€I1eco00pa3HOro
NOBEACHUSI B OBITY W TPYIOBOH AESATENILHOCTH B IEJIIX COXpPaHEHUs
CBOETO 3J0pPOBbSl M OKPYXKAIOIIEH MNPUPOAHOM CpEIbl; YUYHUTHIBATH

14




WU3MEHEHUH
KJIIMATa,
MIPUHLUIIBI
OepeKIUBOrO
IIPOU3BO/JICTBA,
3 PeKTUBHO
NEeHCTBOBATE B
YpE3BbIYANHBIX
CUTYyaIUAX

YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEINPUATHE JCUCTBUM, TPUHOCAIIHNX
BpE€Jl OKpYXKaroUIen cpelie;

- YMEHHE MPOTHO3UPOBATh HEOJIArONMPUSITHBIC
DKOJIOTHYECKHE MOCJIEICTBUS
NPEeAIPUHUMAEMBIX JICUCTBH,
MpEIOTBpAIATh UX;

- pacimpeHue OITbITA JIEATSIILHOCTH
AKOJIOTMYECKOM HAINPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4€OHO-
HCCJIE0BATEIbCKOM, TPOEKTHOU U
COITMAJIbHOM JIESATEIILHOCTH,

OTMAaCHOCTh BO3JICUCTBUSI Ha JKUBBIE OPraHU3MBI OMPEACIICHHBIX
BEIIECTB, IMOHUMAas CMBICI [IOKa3aTelsi MPeAesIbHOM IOMyCTUMOM
KOHIICHTPAIIHI
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1.4. Kosim4ecTBO 4acOB Ha OCBOEHMe padoueii mporpaMMbl y4eOHOM JUCHMIIIIMHBI:
MaKCUMaJbHON yu4eOHOUM Harpy3ku oOydJaronierocss — /2 4acoB, B TOM YHCIIC:
00s13aTeNTbHON ayIUTOPHOUN ydeOHOM Harpy3ku oOydaronierocsi — /2 4acos.
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2. CTPYKTYPA U COJIEP)KAHUE YUYEGEHOH JUCIUILJIMHBI

2.1. O0bEéM y4eOHOI TUCHUNIUHBI H BUIbI Y4e0HOH padoThl

. Oo0bem B

Bua yueOHo# padboThI
yacax

O06beM 00pa3zoBaTe/IbHOI MPOrpaMMbl TUCHMIITHHBI 72
B T.Y.
OcHoBHoOe€ coiep:KkaHue 64
BT. 4..
TEOPETUIECKOE 00yUeHUE 30
MPAKTUYECKHUE 3aHITHS 24
1a60paToOpHbBIE 3aHATUS 10
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHME (COAepPKaHUe 6
NMPUKJIAJTHOT0 MOXYJISA)
B T. 4.:
TEOpPETHUECKOE 00yIeHne 2
MPAKTUYECKUE 3aHATHUS 4
IIpomexyTounas atrectanus (TudpepeHIMpOBaHHBIN 3a4eT)
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2.1 TemaTnueckoe mianupoBanue yueoHoii nucuuminnsl QO.12 «Xumus».

Kosn4yecTBo uacos

1 kypc 2 Kypc 3 Kypc B oM
Kou. Bcero
HaumenoBaHue pa3aesioB U TeM Ko Kou. qucie
yaco JacoB
yacoB | Jg/p |n/3 | c¢/p| wacoB | K/p | n/3 | c/p 5 K/p | 0/3 | c/p (ayn.)
(ayn.) (ayn.) (ayn)
Pa3znen 1. OcHOBBI CTPOCHUA BelleCTBA 6 4 6 6
Tema 1.1. 4 2 4 4
CtpoeHre aTOMOB XUMHUUYECKHUX JIEMEHTOB
Y [IPUPOJA XUMUYECKOM CBSI3U
Tema 1.2. 2 2 2 2
[Tepuonnueckuii 3akon u Tadbmuna J[. 1.
Meunneneena
Pa3nen 2. XumMuueckue peakiun 10 6 10 10
Tema 2.1. Tunel XUMHYECKUX peaKIun 4 2 4 4
Tema 2.2. DneKTpoauTHYECKAS 6 4 6 6
JICCOIMAIAS ¥ MOHHBIA 0OMEH
Pasnen 3. CTpoeHue u cBOiicTBa 10 4 6 2 4 16 16
HEOPraHMYeCKHUX BelecTB
Tema 3.1. Knaccudukanus, HOMEHKIIaTypa 4 2 4 4
1 CTPOCHHE HCOPTraHWYECKHMX BEIICCTB
Tema 3.2. DU3NKO-XMMHUUECKHE CBOMCTBA 6 2 2 2 8 8
HEOPraHWYCCKUX BEIICCTB
Tema 3.3. Unenatudukanus 4 2 2 4 4
HEOPraHMYECKUX BEIECTB
Pa3znen 4. CTpoeHue u cBoiicTBa 24 4 8 24 24
OpPraHN4vecKMuX BellecTB
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Tema 4.1. Knaccudukanus, ctpoeHue u 4 2 4 4
HOMEHKJIATypa OPraHuYECKUX BEIIECTB

Tema 4.2. CBOICTBA OPraHUYECKUX 12 4 12 12
COCIMHECHUM

Tema 4.3. Unentudukamms opraHudecKux 8 2 8 8
BEIIECTB, X 3HAUYCHUE U TIPUMCHCHUE B

OBITOBOM W MTPOM3BOICTBEHHOU

JIESITeIbHOCTH YEJIOBEKA

Paznen 5. Kunernueckue u 4 2 4 4
TePMOJIMHAMUYECKHE 3AKOHOMEPHOCTH

NMPOTEKAHUS XUMHYECKHX peakIuii

Tema 5.1. CkopoCTh XUMHUECKUX 4 2 4 4
pEaKIUH.

XUMHYECKOE PABHOBECHE

Pasnen 6. PacTBopsl 4 4 4
Tema 6.1. [TonsiTre o pacTBopax 2 2 2
Tema 6.2. UccnenoBanne CBOICTB 2 2 2
pacTBOpPOB

Paznen 7. Xumus B ObITY H 6 4 6 6
NMPOU3BOICTBEHHOI 1eSITeJILHOCTH

yeJioBeKAa

Tema 7.1. Xumus B ObITY 1 6 4 6 6
MPOU3BOJICTBEHHOM I€ATEIbHOCTH

4YeJI0BEKa

JMuddepeHIUpoBaHHBII 3a4eT 2 2 2
Hroro 26 14 46 18 72 72
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2.2 Conep:xanue yueoHoii gucuumanubl OO1.12 «Xumusi»

HaunmeHnoBanue Coaep:xkanue yueOHOro MaTepuasa, JJabopaTopHbie M MPaKTHYeCKHe padoThI, O0bem yacoB | YpoBeHb
IJaB M TEM. CaMoOCTOsITeJIbHAsi pad0Ta 00y4ar0IHXCS. YCBOEHHSI
1 2 3 4
OcHoBHoOe coep:kaHue 64
Pa3znen 1. OcHOBBI CTPOEHHS BellecTBA 6
Tema 1.1. OcHoBHoOE coiep:kaHmne 4 1,2
Crpoenue Teopernueckoe 00yueHue 2
aToMOB CoBpeMeHHast MOJIeNIb CTpOoeHHs aToMa. CUMBOJIMYECKUN A3BIK XMMUU. XUMHYCCKUAN DJIEMEHT.
XUMIICCKHX DnekTpoHHas KoHpurypamus aroma. Krmaccudukaius XHUMHYECKHX JJIEMEHTOB (s-, p-, d-
SJICMCHTORB H 3IIEMEHTHI). BajeHTHBIE 371€KTPOHBL. BalleHTHOCTh. DIEKTPOHHAS MPUPOIa XUMUYECKOM CBSI3H. 2
fipupona DIEeKTPOOTPHUIIATETHPHOCTh. BUIBI XUMUYECKOH CBS3HM (KOBAJIGHTHAs, MOHHAS, METAUTMYECKas,
XHMHWCCKOH BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUs
CBA3N IpakTH4ecKkue 3aHATHS 2
Pemenne 3amanvii HA UCIOJIB30BAHUME XMMHWYECKOM CUMBOJIMKA WM HA3BAaHUW COCIMHEHUU IO
HOMEHKJIATyPe MEXKIYHAPOIHOTO CO03a TEOPETUUCCKON M MPUKIATHOW XUMHUH U TPHUBHATBHBIX
Ha3BaHWK I COCTABJCHHS XUMHYECKHX (OpMYsT [BYXaTOMHBIX COCAMHEHHH (OKCHIOB,
CYIb(HUI0B, TUAPUIOB U T.I1.) U APYTUX HEOPTAHUYCCKUX COCTUHCHHUI OT/ICIbHBIX KJIaCCOB. 2
[IpakTudeckue 3alaHWsi HAa YCTAHOBIICHHE CBSA3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX
3JICMEHTOB U MEPUOANYCCKUM U3MECHEHHUEM CBOMCTB XMMHUYCCKHMX 3JICMEHTOB U MX COCTUHCHHI
B COOTBETCTBHH C MOJIOKeHHEM [1epHoanIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coiep:KkaHmne 2 1,2
[Teproguyeckuii | [IpakTHYECKHE 3AHATHS 2
3aKOH 1 [Tepuoanueckas cucteMa XuMuueckux 3meMenToB .M. Menzaeneea. ®u3nuecKuii CMbICIT
Tabnmua 1.1 [Tepuomuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MCHEHHS CBOMCTB
Menneneesa XUMHYECKUX IJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C 2

MOJIO)KEHHEM XUMUYECKOro 31emMenTa B [leproanueckoii cucteme. MUpoOBO33peHUYECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [I.M. Menneneesa. IIpornossl JI.1. MeHneneena.
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OTKpBITHE HOBBIX XUMHYECKUX DJIEMEHTOB.

Pemenre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepHU3aAIUIO
XAMHYECKHX 3JIEMEHTOB «MeTalInYecKrue / HEeMETaUINIeCKHE CBOICTBA,
3JIEKTPOOTPHUILIATEILHOCTh XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUU C MX JICKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHUEM B MIEPUONYECKON CUCTEME XUMHYECKUX dneMeHToB JI. 1.
MenneneeBa»

Paznen 2. Xumuu

eCKHUe peaKiuu

10

Tema 2.1. Turst
XUMHUYECKUX
peakuuii

OcHoBHOe coepkaHne

Teopernyeckoe o0yueHnmne

Knaccudukarus v TUIIBI XUMUYECKUX PEAKIIUNA ¢ y4aCTUEM HEOPTaHUYECKUX BEIIECTB.
CocrapiieHUE YpaBHEHHH PEeaKIIUi COSAMHEHHUS, Pa3IOKEHHUs, 3aMeleHus, 0OOMEHa, B T.4.
pEaKLH TOPEHHS, OKUCICHUS-BOCCTAHOBJICHUS.

YpaBHEHUS OKUCIICHUSA-BOCCTaHOBICHUA. CTereHb OKUCIIeHUs. OKUCIUTENh U BOCCTAHOBUTEIIb.
CocTaBlieHHE U YPABHUBAHHUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOIOM
3EKTPOHHOTro Oamanca. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIMK B IIPUPOJIC,
MIPOU3BOACTBEHHBIX NMPOLECCAX U KU3HEACSATEIbHOCTH OPraHU3MOB

HpaKaneCKne 3aHATUA

KonuuectBennbie oTHOIIEHUST B XUMUHM. OCHOBHbIE KOJWYECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeThl MO ypaBHEHUSAM XUMHMYECKHUX peakiuid. Mollb Kak eIMHHUIIa KOJMYeCTBa BEIIECTBA.
MounsipHast Mmacca. 3aKOHBI COXPaHEHHUS MAacChl M YJHEPTHH. 3aK0H ABorasipo. MoisipHbIN 00beM
ra3oB. OTHOCUTENbHAS TJIOTHOCTH ra3oB. PacueThl MO ypaBHEHHSM XMMHYECKHX PEaKIHi C
MCII0JIb30BAHMEM MACChI, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMUECTBA BEIECTBA

1,2

Tema 2.2.

DJIEKTPOIUTHYEC
Kasl TUCCOLMAIIHS
Y HOHHBIH OOMEH

OcHoBHOE coep:kaHne

Teopernueckoe o0yuenmne

Teopus snexTpoauTHueckor auccouuanuu. MOHBI. DJIEKTPOIUTHI, HEIIEKTPOIUTHL. Peakuuun
noHHOro oOmeHa. CocTaBlieHUE peakiuii HOHHOTO OOMEHa IyTeM COCTABJIEHUS UX IOJHBIX U
COKpalICHHBbIX MOHHBIX ypaBHeHHI. KHCIIOTHO-OCHOBHBIE pEaklMM. 3aJaHus HAa COCTaBIICHHE
VOHHBIX PEaKIUU

JlabopaTopHble 3aHATHS

1,2
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JlaGopatopnast pabota “THIbl XUMUYECKUX peaKLui’.

HccnenoBanne THIOB (TI0 COCTaBY M KOJMYECTBY UCXOJHBIX U 00Pa3yIOMIUXCS BEIIECTB) U
MPU3HAKOB XUMUYECKHUX peakuuil. [IpoBeneHune peakiuit HOHHOTO 0OMEHa, ONIpEeCTICHUE CPEIbI
BOJHBIX PACTBOPOB. 3a/laHUsl Ha COCTABJIEHUE HOHHBIX PEAKIIUA

KonTposabnas
pabora 1

CrtpoeHue BeliecTBa 1 XUMUYECKUE PEAKIIMHU

Pasnen 3. CTpoeHnne u cBOHCTBAa HEOPTAaHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukarnmus,
HOMEHKJIaTypa
CTpOEHUE
HEOPraHUYECKHX
BEIIECTB

OcHoBHOE conepskaHue

Teopernueckoe o0yuenune

[Ipenmet Heoprannueckoi xumuu. Kinaccudukanus Heopranmdeckux Beects. [Ipocteie u
cloHbIe BellecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THAPOKCHUIBI, KUCTIOTHI,
conn). B3anMocBsI3p HEOPraHMUECKUX BEUIECTB. ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Kpucrammueckue n amopdubie BenecTBa. THITBI KPUCTATUTMYECKUX PEIIETOK (aTOMHAS,
MOJIEKYJIsIpHAsl, MIOHHAs!, MeTaJUTMYecKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAIUTMYECKON PEIIEeTKU. 3aBUCUMOCTh XUMHUECKOW aKTUBHOCTH BEIIECTB OT BUA
XUMHUYECKOU CBSI3U W THNA KPUCTAIUIMYECKON pemeTku. [TpuunHbl MHOT0OOpas3usi BEIECTB

IIpakTnyeckue 3aHATHA

HomenknaTypa HeOpraHMuecKUx BEUIECTB: HA3BAHHME BEILIECTBA UCXOJIS U3 UX XUMUYECKON
(opMyJIBl WIIM COCTABICHUE XUMHUYECKOW (DOPMYIIBI HCXOsl U3 Ha3BaHUsI BEILIECTBA I10
mexaynapoaHoit (MFOITAK) unu TpuBHanbHONM HOMEHKIIATYpE.

Pemenne mnpakTUYecKUMX 3aJaHUM MO KJIACCU(UKAUHK, HOMEHKJIAType U XHUMHUYECKHM
dbopMyllaM HEOPraHMYECKUX BELIECTB PA3IMUYHBIX KJIAcCOB (YrapHbll ra3, YIJIEKHCIbINA Tas,
aMMHaK, raiieHas HW3BecTb, HETalleHas W3BECTb, NMUThEBAas coJa M JPYTHX): Ha3bIBaTh U
COCTaBJIATH (POPMYIIbI XMMHUUECKHUX BEILECTB, ONPEAEIATh MPUHAMIEHKHOCTD K KIIaccy.
Hcrounnku xumuueckoi nHbopMaiuu (CpeacTB MmaccoBoi nHdopmaruu, cetb UHTEepHET 1
npyrue). Iouck nHpopmManuy 1o Ha3BaHUAM, HACHTUPUKATOPAM, CTPYKTYPHBIM opMyIiaMm

1,2

Tema 3.2.
dusuxko-

OcHoBHOE coepskaHue

Teopernueckoe o0yuenune

1,2
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XUMUYECKHE Metamnel. OO0mue Quznyeckue U XUMHYECKHE CBOMCTBAa MeTauioB. CrocoObl MOTydeHHS.
CBOMCTBa 3HaueHUE METAJUIOB U HEMETAVIOB B MIPUPOJIC U KUZHEACITEILHOCTH YEJIOBEKA U OPraHU3MOB. 2
HEOpPraHnvYeCKuXx KOppOSI/IH MCTAJIJIOB. BUJBI KOPPO3HH, CIOCOOBI 3alIUThI MCTAJIJIOB OT KOPPO3HHU
BEILIECTB Hemetamnel. O0mue ¢uznueckue U XUMUYECKHE CBOMCTBA HEMETA/UIOB. THUMHUYHBIE CBOMCTBA
HemetawioB IV— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COSAMHEHHH HEMETaJlIOB. 2
KpyroBopoTsl GMOT€HHBIX JIEMEHTOB B IPUPOJIC
XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCUIOB, TUIPOKCUIOB,
KHUCTIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2
COCIMHEHUH, BHICHIUX OKCUIOB U TUJIPOKCUIOB
IlpakTH4eckne 3aHATHUSA 2
CocraBieHue ypaBHEHUM XUMHUECKHMX PpEAKUMM C Y4acTHEM IMPOCTBIX U  CIIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAJIOB M HEMETAIOB, OKCHJOB METaJ/VIOB, HEMETAJJIOB M
aM(pOTEPHBIX AIEMEHTOB; HEOPTraHMYECKUX KHUCJIOT, OCHOBAHUN U aM(OTEPHBIX THJIPOKCHUJIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA. 2
Pemienrie MpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUl Ha CBOMCTBa, COCTAaB,
MoJIydeHUuEe W 0Oe30IMacHOe HMCIOJIb30BAHUE BAXKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOM JIeATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOE copepKaHue 4 1,2
Unentudukanus | JlaGopaTropHbie 3aHATHS 2
HEOPraHu4IeCKuX [JlabopaTopHas padora «MaeHTH(UKAIUS HEOPTAHHICCKUX BEIICCTBY.
BCIICCTB Pemienne skcnepuMEeHTaNbHBIX 3a7a4 [0 XUMUYECKUM CBOWCTBAaM METAJVIOB U HEMETAJIJIOB, IO
Pacro3HaBaHUIO U MOJYYEHUIO COCIMHEHUN METAJIJIOB U HEMETAJIJIOB. 2
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C UCIHOJIb30BAHHEM HUX (U3UKO-XUMUYECKUX
CBOWMCTB, XapaKTEepPHBIX KAaueCTBEHHBIX peakiuid. KauecTBeHHbIE peaknuu Ha cyibdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
KountpoJsbHas .
CBoIiCTBa HEOPTAaHMYECKUX BELIECTB 2
pabora 2
Pa3znen 4. CTpoeHue u CBOMCTBA OPraHN4YeCKHUX BelleCTB 24
Tema 4.1. OcHOBHOE coepKaHue 4 1,2
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Knaccuduxanus,
CTPOEHUE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BELIECCTB

Teoperuueckoe 00yyenue

[losiBnEeHHE M pa3BUTHE OPTAHUYECKON XUMUH Kak HayKu. [IpeameT opraHm4ecKoil XUMUH.
MecTo u 3HaUY€HHE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUUYECKOE CTPOEHHUE KaK TMOPSAJOK COCJAMHEHHUS aTOMOB B MOJIEKYJE€ COIVIaCHO UX
BAJIGHTHOCTU. (OCHOBHBIE TMOJIOXKEHUSI TEOPUUM XHMHYECKOTO CTPOCHHSI OPraHUYECKUX
coenquHeHuit A.M. bytnepoBa. YriaepoJHbI CKeJIET OPraHUYECKON MOJIEKYIbl. 3aBUCUMOCTh
CBOWCTB BEUIECTB OT XUMHYECKOTO CTPOCHUS MOJIeKy. M3oMepust 1 u30Mephl.

[Tonsatue o ¢yHkumoHanpHOM Tpynme. Pagukan. [TpuHiuunel kmaccuukanmuy OpraHUYECKUX
coeMHeHUM. MexayHapoaHass HOMEHKJIATypa WU NPUHLMIBI HOMEHKIATYpbhl OPraHHMYECKUX
coenuHeHuit. lloHstue 00 a3oTcoaepX aluxX COCAMHEHUSAX, OWOJIOTUYECKH aKTHUBHBIX
BelecTBax (YraeBoaax, Kupax, OelKkax u Jip.), BBICOKOMOJEKYISIPHBIX COSAMHEHHSIX (MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO)

HpaKTI/l‘{eCKHe 3aHATUA

HomenknaTypa  opraHM4YecKMX  COCIUHEHHMM  OTIEIBHBIX  KJIacCOB  (HACBIIICHHBIC,
HCHACBIIICHHBIC W apOMAaTHYCCKUE YIJIEBOJOPOJBI, CIHUPTHI, (DEHONBI, allbJICTH/IbI, KCTOHBI,
KapOOHOBBIC KHCIOTHI M Jp.) CoCTaBIIEHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOPMYII
OpPraHMYECKHMX BEIIECTB OTICIIBHBIX KJIACCOB, MCIOJIb3YS UX Ha3BaHHS MO CHCTEMATHUYCCKOW U
TPUBHAIBHOW HOMEHKJIAType (ITHIICH, alleTHUJICH, TIIMICPHH, PeHOII, popMabaerua, YKCyCHas
KHUCJIOTa, TIuIWH). PacueTsl mpocrelimieii Gpopmysbl OpraHMYEeCKOW MOJICKYJIbI, HUCXOIS W3
3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKHUX
COCIUHCHUMN

OcHoBHOe coep:kaHne

12

Teopernueckoe o0yuenmne

OU3NKO-XMMHYECKHE CBOWCTBA OPTaHUYECKUX COCIMHEHHUH OTIEIbHBIX KIAacCOB (OCOOCHHOCTH
KJIacCU(UKAIMK U HOMEHKJIATYPhl BHYTPU KJIAcca; TOMOJIOTHUYECKHH psif u obOmas dhopmyna;
n3oMepusi; hU3NIEeCKrue CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOJTYICHUS):

— TIpeJeNIbHBIE YIIIEBOAOPObI (aJKaHbl M IMKIOANKaHbl). ['opeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TE€IJa B TMPOMBIIUICHHOCTH U ObiTy. CBOHCTBa NPUPOIHBIX
YIJIEBOJAOPOOB, HAXOXKJIECHHUE B IPUPOAE U TPUMEHEHHUE AIKAHOB;

— HemnpenebHbIe (aJKEHbI, AIKUHBI U aJKaJueHbl) U apOMAaTHYECKHE YIIIeBOJOpOoabl. ['opeHue
alleTWIEHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU ISl CBAPKU U PE3KH METAJIIOB

1,2
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— KHUCJIOPOJCOJEpKalIe COeAUHEHHs (CIUPTHI U (EHOJIbI, KapOOHOBBIE KHUCIOTHI U 3PUPHI,
anbJErubl W KETOHBI, JKUPBI, yrieBoJbl). [lpakTnueckoe NPUMEHEHHE STUIIEHIIIMKOJIA,
rnuuepuHa, ¢penona. [lpumenenne gopmanbaeruaa, aleraibieruia, yKCyCHON KUCIOThl. Mbuia
KaK COJIM BBICIIHX KapOOHOBBIX KMCJIOT. MooIe CBOMCTBA MbLIA

— a30TCOJIepKalllue COCAUHEHUS! (AMHHBI U aMHHOKHCIIOTHI, Oelku). BBICOKOMOJIEKYIspHBIC
COeIMHEHUsI (CUHTETUYECKUE U OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BeHO. [lonmmmepusanus sTriIeHa KaKk OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOIb30BaHHUS.
['eHeTHYeCKas CBSI3b MEKTY KIIACCAMU OPTAHUYECKUX COCAUHEHUN

IIpakTHyeckne 3aHATUSA

CBolicTBa OpraHMYEeCKHX COCIUHEHMH OTAEIbHBIX KJIACCOB (TPUBHAIbHAS W MEXIyHapOHas
HOMEHKJIaTypa, XWMHUYECKHE CBOWCTBA, CHOCOObI IMOJIYYEHHUsI): TpelenbHble (alKaHbl U
[UKJIOAJIKaHbl), HeNpeJenbHble (aJKeHbl, QJIKHHBI M aJKaJueHbl) M apoMaTHYECKue
yIJ€BOJIOPOJbl, CIUPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albJETUbl U KETOHBI,
aMUHBl M aMUHOKHUCJIOTBHI, BBICOKOMOJIEKYJISIDHBIE COEOUHEHUSA. 3aJaHusl Ha COCTaBICHUE
YPAaBHEHHM XUMUYECKUX pEaKIHMi C ydyacTHEM OpraHMYECKHX BEIIECTB Ha OCHOBAHMM HX
COCTaBa M CTPOCHHUSI

CocraBneHue cxeM peakuuid (B TOM 4YHCIE MO MPEAJIOKEHHBIM IIeMOYKaM MpeBpalleHHil),
XapaKTEepPU3YIOIIUX XMMHYECKHUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX KJIacCOB,
CrocoObl MX TIONYYEHHUSI W Ha3BaHUE OPraHMYECKUX COCIMHEHUW 10 TPUBHAIBHOW WIH
MEXyHApOJHOM CUCTEMAaTUYECKOW HOMEHKIIAType.

Pemienrie npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl Ha CBOMCTBA OpPraHUYECKHUX
COCIMHEHUMN OT/ACJIbHBIX KJIACCOB

JlabopaTopHas padora

Jlaboparopnast pabora “IIpeBpaieHnst OpraHu4eCcKuX BEIIeCTB MPU HAarpEeBaHUU".
[Tony4yeHue STHICHA M HM3yYCHHE €r0 CBONCTB. MOJEIMPOBAHME MOJEKYJI M XHUMHYECKHX
IpEeBpalICHUN Ha IpUMeEpe dTaHa, STUICHA, alleTUJICHA U JIp.

Tema 4.3.
N nentudukanms

OcHoBHOE coep:kaHne

Teopernueckoe o0yuenmne

1,2
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OpraHUYECKHUX buooprannueckue coeaunenus. [IpumeHenue u ouosornueckas pojib yriieojaoB. OKucIeHUE

BEILIECTB, X VIJIEBOIOB — UCTOYHUK SHEPTUU KUBBIX opraHu3moB. OOnacTv MpUMEHEHUs aMUHOKHUCIIOT. 2

3HAYCHHUE U [IpeBpaiienust 6eIKOB MUK B OpraHu3Me. buonorndeckue ¢pyHkiuu 6enkoB. buonoruueckue

MIPUMEHEHHE B dbyHKIMY XUPOB. Poib OpraHnvecKoil XUMUU B PEIICHUU MPOOJIeM MUIIEBON 0€30MaCHOCTH

OBITOBOM M Ponb opranndeckoil XuMuu B pelieHUH MPOOJIeM SHEPreTUYecKoi 0e30MacHOCTH, B Pa3BUTUU

NPpOU3BOACTBCHH | MEOWLIMHBI, CO3JaHHMH HOBBIX MATCPHATIOB, HOBBIX HCTOYHHKOB 3HEPIruUu (aJ'ILTepHaTI/IBHLIe

OH JIEATENLHOCTH | HCTOYHUKH dHEpruu). OMacHOCTh BO3ACHCTBUS Ha KMBBIC OPraHU3Mbl OPTaHUYIECKUX BEIIECTB 2

YeJIoBeKa OTJENbHBIX KIJIAacCOB (YIJIEBOAOPOBI, CIUPTHI, (DEHOJBI, XJIOPOPTraHUYECKUE MPOU3BOIHBIC,
aJbJAETUIbI U JIP.), CMBICII TOKA3aTeNsl NPEACIbHO TONYCTUMON KOHIEHTpaluu
JlaGopaTopHble 3aHATHS 2
JlabopaTtopnas pabota: “UnenTudukanuss opraHnyecKuX COeAMHEHUN OTACIbHBIX KJIaCCOB”
Nnentudukanmss opraHUYeCKUX COCTUHEHUN OTNEIbHBIX KJIACCOB (HAa MpPUMEpE albJCTHIOB,
KpaxMmaja, YKCYCHOW KHCJIOTHI, OCJIIKOB U T.NI.) C HCHOJb30BaHUEM HUX (U3UKO-XUMUUYECKHUX
CBOMCTB M XapaKTEepPHBIX KA4eCTBEHHBIX peakiuil. JleHarypauus Oenka TpH HarpeBaHUU. 2
[IBeTHpIe peaknuu OenkoB. BO3HUKHOBEHHWE AHAIMTHUYECKOTO CHUTHAJIa C TOYKH 3PCHHS
XUMUYECKUX TMPOLECCOB TMPU MPOTEKAHUM KAYECTBEHHOM  peakuuu, MO3BOJISIOLIEH
UICHTUDUITMPOBATH NPEATI0KEHHBIE OPTAaHMYECKHE BEIIECTBA

Kontposswas CrtpyKkTypa 1 cBOWCTBA O 2

paoTa 3 YKTYp PraHUYEeCKUX BEIECTB

Paznen S. Kunernueckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XUMHYECCKUX PeaKIui 4

Tema 5.1. OcHoBHOE coep:kaHmne 4 1,2

CxopocThb

XHMUYECKHX Teoperndeckoe odyueHune 2

peaKIHui. CkopocTh peakluu, €€ 3aBUCUMOCTb OT pPa3iM4YHbIX (HaKTOPOB: MPUPOJbI PEATUPYIOLIUX

Xumuaeckoe BEIIICCTB, KOHIIEHTpALIMM PEArupyrolluX BEIIECTB, TEMIEpPaTypbl W IUIOMIAJAM PEAKIIMOHHOMN

paBHOBECHC NOBEPXHOCTH. TernoBbie 3PPEeKTbl XUMUYECKUX PEaKIMi. DK30- U SHIOTEPMUYECKUE, PEAKIIHH. 2
OO6paTUMOCTh peakiuii. XMMUYECKOE PAaBHOBECHE U €T0 CMEIICHHUE IO JCHCTBUEM Pa3IMUHBIX
(bakTopoB (KOHUEHTpALMS PEareHTOB WJIM MPOJYKTOB PEaklvu, JaBlieHHWEe, TeMIeparypa) Ijs
CO3JIaHUS ONITHMAJIbHBIX YCJIIOBUM MPOTEKaHUsI XUuMuyeckux nporeccoB. [Ipunnun Jle [latense
IlpakTHYeckne 3aHATHUS 2 1,2

26




PemieHne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUM Ha aHaIM3 (HAKTOPOB, BIMSIIONIMX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIUH, B T.4. C MO3UINA YKOJIOTHUECKH IeI1ecO000pa3HOTO
MOBEJIEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBbS U

OKpY>Karolle NpUupoaHOM CPEIbL. 2
Pemenune npakTUKO-OpUEHTUPOBAHHBIX 3aJaHui Ha nmpuMmeHeHue npuHimna Jle-Illatense ps
HAXOXJICHHs HAIPABJICHUS CMEIICHUS PAaBHOBECHUS XMMHUYECKOW pEaklnu W aHaiu3 (aKkTopoB,
BJIUSIIOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI
Pa3zpnes 6. PacTtBopbl 4
Tema 6.1. OcHoBHOE coep:kaHmne 2 1,2
Honsrue o Teopernyeckoe o0yuenue 2
pacTBopax PactBopenne kak Qusuko-xumudeckuii mporecc. PactBopbl. CrocoObl MPUTOTOBJICHHUS
pactBOpoB. PactBoprmocTh. MaccoBasi 10jis pacTBOpEeHHOro BemiecTBa. CMBICT TMOKa3aTems
HNpeAesibHO JOMYCTUMOW KOHILIEHTPALIMM U €r0 UCIOJIb30BAHME B OLEHKE SKOJOTMYECKOM
0€30MacHOCTH.
[IpaBuia SKOIOTUYECKH 11€JIECOO0PA3HOTO MOBEACHUS B OBITY M TPYAOBOM NESATEIHHOCTH B 2
HEeIsIX COXpPaHEHWs CBOETO 3/0pPOBbSi M OKpYXalouleil MpUpPOJHOM cCpeibl; OMaCHOCTh
BO3/ICUCTBUS HA KUBBIE OPTAaHU3MBbI OMPE/ICTICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/laHUW HA PACTBOPBI, HCIOIb3YyeMblE B
OBITOBOM M MPOM3BOJCTBEHHOMN JEATEIIHHOCTH YEI0BEKa
Tema 6.2. OcHoBHOE coep:kaHue 2 1,2
Uccnenosanne  |JlaGopaTopHble 3aHATHS 2
CBOWCTB JlaGopaTtopnas padota «[IpuroToBieHue pacTBOPOBY.
pacTBOpPOB [IpurotoBnenne pacTBOpoB 3adaHHOM (MaccoBOW, %) KOHLEHTpauuu (C MPAKTHKO- 2
OpUEHTHUPOBAHHBIMU BOIIPOCAMU) U OIpeIeJIeHIE Cpeibl BOAHBIX PACTBOPOB.
Pemienune 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccuoHaTIBLHO-OPUEHTUPOBAHHOE CO/lePKaHue (CoAepKaAHUE MPUKJIATHOTO MOTYJIA)
Pa3znesn 7. Xumus B ObITY ¥ IPOM3BO/ICTBEHHOM eSITEJIbHOCTH YeJI0OBEKa 6 1,2,3
Tema 7.1. Xumus |OcHoBHOE coepRanue 6
B ObITY 1 Teopernyeckoe o0yueHune 2
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Npou3BOJACTBEHH | HoBelilne IOCTHKEHUSI XMMHUYECKOM HAyKd W XUMHYECKOW TeXHOJoruu. Posib Xumuu B
O IESATENHHOCTH | OOECTICYCHUH JKOJIOTUYECKOW, HSHEPreTUYECKOM W TMHINEBONH O€30MacHOCTH, Pa3BUTHH
YyeJI0BeKa MenuuuHbl. [IpaBuia nmoucka u aHanu3a XMMUYECKON HH(DOPMALIUK U3 Pa3TUIHBIX HCTOYHUKOB
(HayuyHas U ydeOHO-Hay4dHas JUTEpaTypa, CpeJIcTBa MacCOBOM MH(popManuu, ceth MIHTEpHET)

IIpakTHYecKue 3aHATUA

[Touck M aHaNIM3 KEWCOB O MNPUMEHEHUHW XWMHYECKMX BEIIECTB M TEXHOJOTHM C Yy4EeTOM
Oynymer mnpodecCHOHATBbHONM JICSITEIBPHOCTH II0 TEMaM: BaKHEWIHE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuabl, KpPacKd, CTEKJIO, KepamuKa, Marepuaibl s
3JICKTPOHMKH, HAHOMAaTEepUAJIbl, TEKCTUIbHBIE BOJIOKHA, ICTOYHUKHU SHEPIUU, OPTAaHUYECKUE U 4
MUHEpaIbHbIE yI0OpEHUs], TIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra: IlpencraBicHue pe3ylIbTaTOB PpEIICHHS KeWcoB B (oOpMe MHHH-IOKIAga C
Mpe3CHTaluEN

HpOMe)KyTO‘IHaH arrecranus 1Mo JMCHUIIJIMHE (3aqu) 2

Bcero 12

JIJist XapaKTepUCTUKH YPOBHSI OCBOSHUS yUEOHOTO MaTepraa UCIOIb3YIOTCS CIICIYIONNE 0003HAUYCHNUS

1 — o3HaKOMHTENBHBIN (y3HABAaHUE PaHEE N3YYCHHBIX 0OBEKTOB, CBOHCTB);

2 — penpOTyKTUBHBIN (BBIITOJIHEHHUE JIEATEIHHOCTH TI0 00pasily, HHCTPYKIIUHU WA MO/ PYKOBOJICTBOM);

3 — MPOyKTUBHBIH (IITAHUPOBAHHUE U CAMOCTOSTEIIBHOE BBITTOJHEHHUE JCSITEILHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBMSI PEAJIM3ALIMUA YYEBHOM JUCLUATIIAHEI

3.1. TpebGoBaHusi K MUHUMAJIBbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIe4eHnI0
Peanuzaumst mporpamMmbl y4eOHON IUCUMIUIMHBI TpeOyeT Haluyusi y4eOHOro
KaOMHEeTa XUMHUHU.
O6opynoBanue yueOHOro kabuHera:

B kaOunere umeercs KOMIUIEKT ydyeHU4eckoi mebenu (Ha 30 mocagouHbIX MECT),
paboyee MeCTO MPENOJAaBaTENsl, OCHAIIEHHOE KOMIIBIOTEPOM C BBIXOJOM B MHTEPHET U
UHTEPAKTUBHOM T0CKOH, MeJlna MPOEKTOPOM, TPUHTEPOM.

HmeroTcst KOMIUTEKTHI y4eOHOM, METOAMYECKOW U CIIPABOYHOM JIMUTEPATYpPHI, TUTAKATHI TIO
TeMaM TmporpamMmbl.  MMeercs HeoOXoIuMMble MaTepuanbl U O0OpyIOBaHHUE s
MPOBEICHUS XMMHYECKHUX OIBITOB, MUKPOCKOII, TUIMTKA AnekTpuyeckas (Smr). KaOuner
obopynoBaH gabopaHTckoi (1), mpenapaTopckoi (1mT).

Ha crenax kabuHeTa pa3MelieHbl CTEHAbl ¢ UWHOOpMALUEH MO JUCHUILIAHAM.

[IpenonaBarenem pa3paboTaH IUIAKTUYECKUN pa3aTOYHBIM Marepuanl IO TeMaM
MPOrPAMMBL.

OOopynoBanue JiabopaTtopuu M padoyux MecT JIadOpaTOPMU: MEH3YpPKH, IMUIETKU-
KareJbHUIbI, TEPMOMETPBI, MHUKPOCKOII, JyIbI, MPEeIMETHbIE M TOKPOBHBIE CTEKJa,
IUTAaHIIETHl JUIA  KamelbHBIX peakuud, (QuiabTpoBanbHas Oymara, TPOMBIBAJIKH,
CTEKJISTHHBIE MPOOUPKHU, PE3NHOBBIE MPOOKH, (PoHApHKH, HAOOP PEaKTUBOB, CTEKIISIHHbBIE
NaJO0YKH, IITATUBBI JIs1 NIPOOUPOK; MEPHBIE LIWIMHAPHI, BOPOHKH CTEKJISIHHbIE, BOPOHKHU
nenurenbHble nuauHApudeckue (50-100 mut), ctynku ¢ nectukom, papdopoBbie Haku,
MUHUEThI, (QWIbTPpl OyMa)KHbIE, BaTa, MapJis, YacOBbIE CTEKJIa, 3JIEKTPOILIUTKH,
71ab0opaToOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIKHU, CIUYKH, MPUOOP VIS MOJIYYEHHS Ta30B
(umu mpoOupKa ¢ Ta300TBOJHOU TPYOKO), AepiKaTeld Ui MPOOHPOK, CKISHKU IS
XpaHEHUsI PEaKTUBOB, pa3laTOYHbIC JOTKH; XuMHuueckue ctakansl (50, 100 u 200 mu);
IINATENIN; TMHLIETHI; TUTEeNbHBIC UL, CEKYHAOMEPHI (TaliMepbl), MEpHBIE MPOOUPKH
(ra 10-20 mut) u mepabie ko606l (25, 50, 100 u 200 mut), BoasHas 6aHs (UM TEPMOCTAT),
CTEKJIIHHBIC TIAJIOUYKH; KOHWYECKHE KOOl g TutpoBanus (50 u 100 mm);
WHINKATOPHBIE TIOJNOCKU Ui orpeaeneHus pH u cranmapTHas MHAMKATOpHAs IIKaja;
YHUBEpPCAIbHbIN nHAUKaTOp; nuneTku Ha 1, 10, 50 ma (wnu go3atopsl Ha 1, 5 u 10 mn),
OIOPETKH JJIsi TUTPOBAaHMSI, MeauImHCKue mmpuiibl Ha 100—-150 M, nabopaTopHblie w/uiu
aHaNIMTUYECKUE Bechl, pH-MeTphl, CylmmIbHbIN KA,

3.2. UuopmannonHoe odecnevyeHne 00ydeHUust
Ilepeyennb yueOHbIX u3ganuii, UHTEepHET-pecypcoB, T0MOJHUTEIbHOH JUTEPATYPHI

JIna cmyoenmoe

lNabpuensu O.C. , ®.H.Mackaes, C.1O. [lonomapesa, B.1.Tepennn. Xumus. 10 kmacc.
[TpodunbHbIi ypoBeHb: yueb. 1 0bmeodpazoBar. yupexaenuit — M.: Jlpoda,2021
INabpuensu O.C., JlbicoBa I'.I'. Xumusa. 11 xnacc. [IpodunbHelii ypoBeHb: yueb. s
oOmreoOpaszoBat. yupexaenuit — M.: [Ipoda, 2021
lNabpuensa O.C. u ap. Xumus ana npodeccuid M CHENUaTbHOCTEH TEXHHUYECKOTO
npodusis (3MEKTPOHHOE MTPHIIOKEHHE )

/lna npenooasamens
O6 oOpazoBanuun B Poccuiickoit @Denepaunu. DenepanbHblii 3akoH Poccuiickoit
®enepanuu ot 29 nexadbps 2012 r. Ne 273-D3
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OenepanbHbId TOCYIApPCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT CpPEIHEro (MOJHOTO)
obmrero oopazoBanus. Y1B. [Ipukazom Munobpuayku Poccun ot 17 mast 2012 1. Ne 413
[Ipuka3z Muno6pnayku Poccun ot 29 nexabpst 2014 r. Ne 1645 « O BHeCeHHH U3MEHEHUH
B mpuka3 MuH#cTepcTBa oopa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012
r. Ne 413 «OO6 yrBepxkaeHUu (enepalibHOrO TrOoCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaH/apTa CPETHETO (ITOTHOTO) 00IIeT0 00pa3oBaHUSY.

PexoMenanuu 1o opraHu3aluy MOJy4EeHUs] CpeHEero oOiero oopa3oBaHus B Mpeaenax
OCBOEHHUS 00pa30BaTENbHBIX MPOrpaMM CpeIHEro npodeccuoHalIbHOTO 00pa30BaHUs Ha
0aze OCHOBHOro o0OImero oOpa3oBaHUs C Yy4eToM TpeOoBaHMM deaepaTbHBIX
TOCYJapCTBEHHBIX O0OpPa30BaTENbHBIX CTAaHAAPTOB W TOJIy4aeMoOl mpodeccun wWin
CHELMATIBbHOCTU CpPeIHEro mpodeccuoHasbHOro oOpa3oBaHus (mucbMmo JlemaprameHTa
rOCyIapCTBEHHON TOJUTUKU B cdepe MNOAroToBKM pabouux kagpoB u [I1O
Munoopuayku Poccuu ot 17.03.2015 Ne 06-259).

lNabpuensu O.C. u np. Xumus s npodeccuili U crneruaibHOCTEN TEXHUYECKOTO
npodusist (3MEKTPOHHOE MPHIIOKEHHE)

Humepuem-pecypcuot
pvg.mK.ru - omummuana «ITokopu BopoObEBEI TOpEI»
hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBINA CAWT AJIS IIKOJIBHHKOB)
www.alhimikov.net - O6pa3oBaTenbHbIi CAaNT TSI IIKOJIbHUKOB
chem.msu.su - DiekTpoHHas OMOIUOTEKA 10 XUMHH
Www.enauki.ru — uHTepHeT-u3AaHue s yunuTesaei « EcrecTBeHHbIe HAyKM»
1september.ru - meroanveckas razera "IlepBoe ceHTIOps"
hvsh.ru - sxypHan «XuMHus B TIKOJIE»
WWW.hij.ru/ -«Xumust 1 5KU3HbY
chemistry-chemists.com/index.html - »snekrponHBI KypHan <«XUMHKH W XHMHSD)
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUSA
YYEBHOM TUCHUTIIAHBI

KoHTposib M oOlleHKa pe3yIbTaTOB OCBOCHHS Y4YEOHOW IUCIUIUIMHBI OCYIIECTBIISICTCS TpENojaBaTelieM B Ipoliecce MPOBEIEHUS
MPaKTUYECKUX 3aHSATHH, TECTUPOBAHUS, KOHTPOJBHOM pabOThl, a TaKXKE BBHIMIOJHEHUS OOYYAIOIMIMMHUCS WHIUBUIYAIbHBIX 3aJaHUMH,
MIPOEKTOB, UCCIICJOBAHUM.

Ne | OK/IIK Mopnyas/Paznen/Tema Pe3yabTaT 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
| | OcHoBHOe coaep:kaHue
1 Paszges 1. OcHoBBI Popmy.mporars
0a30Bble MOHATHS H
CTPOCHHS BeleCcTBa
3aKOHBI XUMHUH
1.1 | OK 01 |Ctpoenue aToMOB CocraBisaTh 1. Tect «CTpoeHre aTOMOB XUMUYECKUX IJIEMEHTOB U IPUPOJIa
XUMHUYECKUX AIEMEHTOB U |XUMHUYECKUE (GOPMYIIBl  |XUMUUYECKOMN CBS3U.
IPUPOJAa XMMUYECKOM CBSI3U |COEIMHEHU B 2. 3ajauu Ha COCTaBJIECHUE XUMUUYECKUX (HOPMYIT IBYXaTOMHBIX
COOTBETCTBUHU CO coeluHeHuM (OKCHUJIOB, CYIb(GUIO0B, TUAPUIOB U T.I1.).
CTENeHbIO OKUCcIeHUsT  |3. 3a/laHus Ha UCIIOJIb30BAaHUE XUMUYECKON CUMBOJIMKU U
XUMUYECKUX 3JIEMEHTOB, |Ha3BaHUN COETMHEHUI 110 HOMEHKJIATYpe MEKIyHAPOJIHOTO
UCXO/IA U3 BAJIGHTHOCTH |COI03a TEOPETUUECKON U MPUKITATHON XUMUU U TPUBUATIBHBIX
U Ha3BaHUU /TSI COCTABIICHUS XUMUYECKUX (POPMYIT IByXaTOMHBIX
ANEKTPOOTPULIATEIHHOCT |COSTUHEHU (OKCUIOB, CYIb(OUIOB, TUIPUIOB U T.I1.) U APYTUX
U HEOPraHMYECKUX COCTMHEHUM OTJEIbHBIX KJIACCOB
1.2 | OK 01 |[lepuoauueckuii 3aKOH U XapakTepu3oBaTh 1. Tect «MeTamnueckue / HEeMETAUTMYECKHE CBOMCTBA,
OK 02 |rabGauna JI.1. MenneneeBa |XMMHUYECKHE 3JIEMEHTHI |3JIEKTPOOTPULIATEIBHOCTD U CPOACTBO K 3JIEKTPOHY XUMUUYECKUX
B COOTBETCTBHHU C UX AJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHHEM B MOJIO)KEHUEM B MIEPUOAMUYECKON CUCTEME XUMUYECKUX JIEMEHTOB
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
MEPUOANYECKON J.1. MenneneeBay.
cucreme xumuueckux  |2. [IpakTudeckue 3aaHusl Ha YCTAaHOBJICHUE CBSI3U MEKITY
sanemenTtoB JI.1. CTPOCHHEM aTOMOB XMMHYECKUX IJIEMEHTOB U IEPUOTNUECKUM
Menneneena W3MCHCHUEM CBOMCTB XUMHYCCKUX 3JIEMEHTOB U MX COCTUHCHUMN
B COOTBETCTBUU C nosioxkeHueM [lepuoanueckoit cucreme.
3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUs Ha
XapaKTepU3aIfio XUMHIECKHIX AJIEMEHTOB: «MeTtaummueckue /
HEMETAJUTMYECKUE CBOMCTBA, JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY XUMHYECKUX JIEMEHTOB B COOTBETCTBUE C
UX AJICKTPOHHBIM CTPOCHUEM M TTOJIOKEHUEM B TIEPUOANYECKOM
cucrteMe xumudeckux anemeHToB .M. MenneneeBa»
2 Paznen 2. Xumnueckue XapaKTepusopars KonTpoabHasi paéorta
THIIbI XUMHYE€CKHUX
peakuuu . «CTpoeHne BeleCcTBA 1 XUMHYECKHE PeaKInn»
peakumii
2.1 | OK 01 |Tumbel xumudeckux peakuuit |{CocTaBiIsATh PEaKIuK 1. 3amaun Ha COCTaBJICHUE YPABHEHUHN PEaKIUMA:
OK 04 COCIMHEHMS, — COCIMHEHUS, 3aMEIICHUs, Pa3IoKeHHs, 0OMEHa,

pasyioxeHust, o0OMeHa,
3aMEIECHUS,
OKHCJINUTEILHO-
BOCCTAHOBHTEILHBIE
peakuuu

— OKUCJIUTEIBHO-

BOCCTaHOBUTEIFHBIX PEAKIUH C UCMOIB30BaHIUEM METOIa
AJIEKTPOHHOTO OaiaHca.

2. 3amaun Ha pacueT MaccChl BEIIeCTBA WM 00bEMA

ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00bEMY
OJTHOTO U3 YYaCTBYIOLINX B PEAKIIMU BEUIECTB; PACUETHI

Macchl (00bpEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIHH,
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
€CJIM OJTHO U3 BELIECTB UMEET PUMECH
2.2 DNeKTpoIUTHIECKAs CocraBnsath ypaBHeHus: |l. 3ajaHus Ha COCTABIEHUE MOJIEKYJISIPHBIX U MIOHHBIX PEAKIUI C
JMCCOLMALIAS Y MOHHBIN XUMHUYECKUX PEaKUUU |y4yacTHUEM KHUCIIOT, OCHOBAHUI U COJIEH, YCTAHOBJIEHUE
oOMeH MOHHOTO OOMEHa C M3MEHEHUS KUCIOTHOCTH CPEJIbI
y4acTUEM 2. JIabopatopnas padota "Turibl XuMHUYECKUX peakiuil”
HEOPraHMYECKHUX
BELIECTB
3 HccaenoBarth crpoenne | KontposbHast padora

Paznen 3. Ctpoenue n

CBOMCTBA HEOPraHMYECKHX

BelleCTB

M CBOVICTBA
HEOPraHu4eCcKux
BellecTB

«CBOMCTBA HEOPraHMYECKMX BelIeCTB)
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
3.1 | OK 01 |Knaccudukarus, KnaccudunupoBats 1. Tect «HomeHknaTypa 1 Ha3BaHHWE HEOPraHUYECKUX BEIIECTB
[K.. HOMEHKJIaTypa U CTPOCHHE |HEOPraHUYEeCKUe UCXOJISl U3 UX XUMHUUYECKON (OPMYIIbl MJIM COCTABJICHHE
HEOPTraHMYECKUX BEIIECTB  |BEIECTBA B XUMUYECKOU (POPMYIIBI UCXOI U3 HA3BAHUSI BEIIECTBA T10
COOTBETCTBUHU C UX MEXKTyHAPOHOM WIJIM TPUBUATHHOM HOMEHKIIATYPE».
CTPOCHHUEM 2. 3agaum Ha pacueT MacCOBOM JT0JIM (MACChl) XUMUYECKOTO
areMeHTa (COeIMHEHMS) B MOJIEKYJIEe (CMECH).
3. [IpakTuyeckue 3amanus o KiaccuPpuKauu, HOMEHKIIAType U
XUMHUYECKUM (pOpMySiaM HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB.
4. IlpakTrueckue 3aJjaHus HA ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BELIECTB B 3aBUCUMOCTH BUJa XUMUYECKOMN CBA3U U
TUTA KPUCTATUTUUECKOU PEIIEeTKH
3.2 |OK 01 |DPu3HKO-XUMHUUYECKHE YcranaBauBaTh 1. Tect «OcOOEHHOCTH XMMHYECKUX CBOMCTB OKCHJIOB, KHCJIOT,
OK 02 |cBoiiCTBa HEOPTAHMYECKUX |3aBUCUMOCTh (PM3UKO- |OCHOBaHMI, aM(OTEPHBIX THAPOKCUJIOB U COJICII.
IIK... BEIIIECTB XUMHUYECKUX CBOMCTB  |2. 3a7aHMsI HA COCTaBJIEHUE YPABHEHUI XUMHUUYECKUX PEAKLIUM ¢

HCOPTraHNYICCKUX
BCHICCTB OT CTPOCHUA

Y4aCTUCM HIPOCTHIX U CIIOKHBIX HCOPTAHNYCCKUX BCHICCTB:
OKCHIO0B MCTAJ1JI0B, HCMCTAJJIOB U aM(I)OTepHBIX OJICMCHTOB,
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
aTOMOB U MOJIEKYI, a HEOPraHMYECKUX KUCIOT, OCHOBaHUI 1 aM(POTEPHBIX
TaKKe TUIa TUAPOKCHJIOB, HEOPTAHUYECKUX COJICH, XapaKTePU3YIOIIHNX UX
KPUCTAIIINYECKON CBOICTBA U CIIOCOOBI MOJTYYECHHUSI.
pelieTKu 3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUCCKUE 3aJaHUs Ha
CBOICTBA U MOJy4YEHHE HEOPTAHUYECKUX BEIIECTB
3.3 |OK 01 |HUuentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHH 10 COCTABIICHUIO
OK 02 |HeopraHM4ecKuX BEIIECTB |KAYECTBEHHBIC PEAKLIMHM |XMMHUUYECKUX PEaKIUil C y4aCTHEM HEOPraHMYECKHUX BEILECTB,
OK 04 HEOPraHUYECKUX HCIIOIb3YEMBIX JIJISl X HACHTU(UKAIUH.
BEILIECTB 2.JIaboparopHas padora: “MaeHtudukaims HEOPraHUIECKUX
BEIIECTB”
4 HccaenoBats ctpoenne | KonTposbHas pabora
Pasznen 4. Ctpoenne u . .
- U CBOICTBA «CTpoeHHe U CBOIICTBA OPraHMYECKUX BElIeCTB)
CBOIICTBA OPraHU4YecKuxX
OPraHN4YecKHuX
BellecTB
BeIIECTB
4.1 |OKO01 |Knaccudukanus, ctpoenue |KnaccudumupoBath 1. 3aganus Ha cOCTaBIICHHE Ha3BAaHUN OPTraHUYECKUX
[1K... 1 HOMEHKJIaTypa OpraHMYECKHUE BEIIECTBA |[COCTMHEHUN 110 TPUBUATBLHONU WIIH MEXTYHAPOIHOU

OpPTaHNYCCKHUX BCIICCTB

B COOTBETCTBHU C UX
CTPOCHHEM

CHCTEMaTH4eCKON HOMEHKIIATYpeE.

2. 3ajaHus Ha COCTABJIEHHE MOJTHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEUIECTB OTACITHHBIX
KJIACCOB.

3. 3amaun Ha ompeneeHue mpocTeuen GopmyIbl
OpPraHMYEeCKON MOJIEKYIIbI, ICXO/IS U3 AJIEMEHTHOTO COCTaBa (B
%)
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
4.2 | OK 01 |CsolicTBa OpraHM4eCcKUx YcranaBiuBath 1. 3amanus Ha cOCTaBJICHUE YPAaBHEHU XUMUUECKUX PEAKIUH C
OK 02 |coenuHeHuii 3aBUCUMOCTb (PU3UKO- |y4yacTHEM OPraHMYECKHUX BEUIECTB HA OCHOBAHUU UX COCTaBa U
OK 04 XUMHYECKUX CBOMCTB  |CTPOCHHUSI.
IIK... OPraHMYECKUX BEIIECTB |2. 3alaHUs HA COCTABJICHUE YPABHEHUN XUMHUUYECKUX PEAKIIUH,
OT CTPOEHHUS MOJIEKYJI  |WJUIFOCTPUPYIOIINX XUMUYECKHE CBOMCTBA C YYETOM MEXAHU3MOB
MPOTEKAHUsI JAHHBIX PEAKIINI U TEHETHYECKON CBS3U
OpPraHWYECKHUX BEIIECTB Pa3HbIX KIACCOB.
3. PacuerHble 3a1auu 110 ypaBHEHUSIM PEAKIUI C y4aCTUEM
OpraHMYECKHUX BEILECTB.
4. Jlaboparopnas pabota “[IpeBpailieHns OpraHu4eCcKiuX BeIIeCTB
NPy HarpeBaHuM"
4.3 | OKO01 |UnenTuduxarms Uccnenosath 1 .ITpakTMKO-OpUEHTHPOBAHHBIE 3aJaHUSI IO COCTABJICHHIO
OK 02 |opranudeckux BELIECTB, UX |KAYECTBEHHBIC PEAKIMHM |XMUMHUUYECKUX PEaKIUi C y4acTHUEM OPTraHMYECKUX BEIECTB, B T.U.
OK 04 |3HaueHUE U IPUMEHEHHE B |OPTaHUYECKUX UCIIOJIb3YEeMBIX IS UX UACHTU(DHUKAIIUN B OBITY H
IIK... OBITOBOH U COEMHEHUM OTIEIBHBIX |[IPOMBILIJIEHHOCTH.
IIPOU3BOJICTBEHHOM KJIaCCOB 2.JIabopatopnas pabora: “UnenTudukaims opraHmuecKux
JESATEIbHOCTU YEJIOBEKa COEIMHEHUH OT/ENbHBIX KJIacCOB”
) Paspnen 5. Kunernueckue u | XapakTepu3oBaTh

TePMOJAUHAMUYECKHE
3aKOHOMEPHOCTH
NMPOTEKAHUA XUMHUYECKHX
peaxkuui

BJMSIHHE Pa3JIHYHbIX
(¢axTopoB Ha
pPaBHOBecHe H
CKOPOCTb XMMHYECKUX

36




Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
peakuuii
5 |OKO0l [CkopocTh XUMUYECKUX XapakTepu3oBaTh IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHKs] HA aHAJIU3

OK 02 |peakumii. XumMHuueckoe BJIMSIHME KOHIIEHTPAIMH |(haKTOPOB, BIUSAIONUINX HA H3MEHEHUE CKOPOCTH XUMUYECKOU

IIK... |paBHOBecue pearupyomux BenecTB |peakuuu. [[pakTHKO-OpuEeHTUPOBAHHBIE 3aJaHKs HA IPUMEHEHUE
Y TEMIIEPATYPHI HA npuHiuna Jle-IlaTense st HAX0XKIEHUS HAIIPaBICHUS
CKOPOCTb XMMHYECKHX |CMELICHHS pABHOBECHSI XUMUYECKOW PEaKLINU U aHAJIN3
peakuui (akTOpOB, BIUSAIOUIMX HA CMELIEHHE XUMHUYECKOr0 PaBHOBECHUS
XapakTepu3oBaTh
BJIUSIHUE U3MEHEHUS
KOHUEHTPALIMH BEILECTB,
peakuuu cpenbl U
TEeMIIepaTypbl Ha
CMEIIECHNE XUMUYECKOTO
paBHOBECHUS

6 HccaenoBats
Pasaen 6. PacTsophi HCTHHHBbIE PACTBOPHI C
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 |Ilonarue o pacTBOpax Paznuyate uctTuHHBIE 1. 3anaun Ha IPUTOTOBIIEHHE PACTBOPOB.
OK 02 pacTBOPHI 2. IIpakTUKO-OpHUEHTUPOBAHHBIE PACUETHBIC 3a/IaHUS HA
IIK ... JMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEeMbIE B OBITOBON U
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Ne | OK/IIK Mopnyas/Paznen/Tema PesyabTaTt 00yueHus THnbI OLEHOYHBIX MEPONIPUATHI
IIPOU3BOACTBEHHOM AEATEIBHOCTH YEJI0OBEKA
6.2 | OK 01 |HccnemoBanue CBOMCTB UccnenoBats pusuko- |JlabopaTopHas pabota
OK 04 |pacTBOpOB xuMmuueckue corctea  |“IIpuroroBnenue pactBopos”
IIK ... VCTUHHBIX PACTBOPOB
Il | IlpodeccnonanbHO-OPHMEHTHPOBAHHOE COlepKaHue (CoAepKaHMe TPUKJIATHOTO MOTYJIS)
7 Paznen 7. OuenuBatb 3amuTa Keiica (c yuerom Oyayuieid npogeccuoHaIbLHOI

Xumus B ObITY U
NPOM3BO/ACTBEHHOM
AeTeJIbHOCTH Ye10BeKa

nocJieACTBUSI OLITOBOM
U NIPOM3BOJCTBEHHOM
JeSITeJbHOCTH
yeJI0BeKa ¢ MO3UIINi

AeATeJIbHOCTH)

JKO0JIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITy U OuenuBarb Keiic (c yuetom Oynymieii npodeccHoHaIbHOM 1eATeIbHOCTH)
OK 02 |mpou3BoJCTBEHHOM NoCJIe/ICTBUSL ObITOBOM 1 |BO3MOXKHBIE TEMbI KEHCOB:
OK 04 |medarenbHOCTH yelOBeKa MPOU3BOICTBEHHOMN 1. [ToTenyenue kKIMMaTa U BEICBOOOKIEHHE Ta30BBIX THPATOB
OK 07 JEATEIbHOCTU YEJIOBEKA |CO JHA OKEaHa.
IIK ... C O3ULIUHI 2. bynymue matepuaisl Ui aBUa-, MalllMHO- U
9KOJIOTUIECKOMN npuOOPOCTPOCHUSI.
0e30MacHOCTH 3. HoBble MmaTepuassl [Ji COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX MPENAapaToB
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IIpumepHbie Tembl pedepaToB (10KIaA0B), HHIAMBUAYAJbHBIX IPOEKTOB

* buoTeXHOJIOrHs 1 reHHas MHKeHepus — TexHosorun X XI Beka.

* HanoTtexHos0rust Kak NpUOPUTETHOE HAMPABIIEHUE PAa3BUTHUSL HAYKU U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» COBpEeMEHHBIE METO/IbI 00€33apa>KUBAHUS BOIBI.

* AJIIIOTpOIIHSI METAJIIOB.

* )Kuznp u aearensHocts .M. Menaeneena.

* «[IepuoguueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyLICHUEM. ...
 Cunre3 114-ro snementa — TpuyMd pocCUHCKUX (PU3NKOB-SACPIIUKOB.

* l30Tonsl BOogopoaa.

* Ucnonp30Banue paoaKTUBHBIX H30TOMOB B TEXHUYECKUX LIETISX.

* PeHTreHoBCKOE U3IIydeHHUE U €ro HCIOIb30BaHUE B TEXHUKE U MEIUIIMHE.
* [Inazma — yeTBepTOE COCTOSIHNE BEIIECTRA.

* AMopdHBIE BeIlIeCTBA B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXKawuUleil cpeabl OT XUMHUYECKOro 3arpsi3HeHus. KoaumdyecTBEeHHbIE
XapaKTEPUCTUKH 3arPsI3HEHUST OKPYXKAIOIIEH Cpeibl.

* [Ipumenenue TBepI0TO U razoo0pazHoro okcuaa yriaepoaa (IV).
* 3ammTa 030HOBOTO IKPaHa OT XUMHUUYECKOTO 3arpsiI3HEHHUSL.

* I'pybomucnepcHble  CUCTEMBI, WX KJIacCU(pUKALMSI U  HCIOJb30BAHUE B
npo¢eCCHOHANIBHOMN 1A TEIbHOCTH.

* Kocmetnueckue renu.

* [IpuMeHeHue CcycrieH3Hi U SMYJIbCUN B CTPOUTEIHCTBE.

* MuHepasbl ¥ TOpHbIE TTOPOJIbI KAaK OCHOBA JIUTOC(EPHI.

* PactBopb! Bokpyr Hac. Tumsl pacTBOpOB.

* Bona kak peareHT u Kak cpefa Ajisi XMMHUYECKOTo Mpoliecca.

* )Kuznp u aestensHocTh C. AppeHnyca.

* Bxiag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH DIEKTPOJUTUUECKON TUCCOLIHALINH.

* YcrpaHeHue )KeCTKOCTH BObl HA IPOMBIIIJIEHHBIX TPEINPUATHSX.
*[JCepHas KHCIIOTa — «XJ1€0 XUMUYECKON MPOMBILUIEHHOCTH.

* Mcnonp30BaHne MUHEPAIBHBIX KUCIOT HAa IPEANPHUATHAX PA3IUIHOTO PO
* OKCUBI ¥ COJM KaK CTPOUTEIIbHBIE MATEPUAIIbL.

* Hcropus rurca.

* [IoBapeHHas cOIb KaK XUMUYECKOE CBIPBE.

* MHuoronukuii KapOOHAT KaJbIHs: B IPUPOJIE, B MPOMBIIIIICHHOCTH, B OBITY.

* Peakunu ropeHust Ha MPOU3BOJICTBE U B OBITY

* BupryasnbHO€ MOAEIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIIIIABOB AIEKTPOJIUTOB.

* [lpakTnueckoe mNpUMEHEHHE DJIEKTPONH3a: padUHUPOBAHHE, TaJbBAHOIIACTHKA,
raJbBaHOCTEI M.
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* ctopus nojiydeHus U NpOU3BOICTBA ATTFOMUHMUS.
* DJIEKTPOJIUTHYECKOE MOJyUCHHE U papUHUPOBAHHE METH.
* Xuznp u aesrenpHocTs I'. JIPBH.

* PoJsib METAJJIOB B UCTOPUU YEJIOBEUECKOUN [IUBUIN3ALINH.

Uctopust oreuectBeHHOM uepHOM MeTauiyprud. COBpPEMEHHOE METALTYPrHuecKoe
IIPOU3BOJICTBO.

* McTopus 0T€4eCTBEHHOW LBETHOW METaUTypruu. Poibs METAIIOB U CIUIaBOB B HAY4YHO-
TEXHUYECKOM IpOrpecce.

* Koppo3ust MmeTamioB 1 cnocoObl 3alIUThI OT KOPPO3ZHH.

* luepTHbIe UK 6JIarOpOHBIC Ta3bl.

* Poxx1aromye cosim — rajioreHsl.

* MlcTopus MIBEICKOW CIIUYKH.

* McTopust BOSHUKHOBEHUS U PA3BUTUS OPTaHUYECKOW XUMHUH.
* )Kusnb u nesrensHocth A.M. byrieposa.

* Butanusm u ero kpax.

* Ponp OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHUU M PAa3BUTUH MHUPOBOM OPraHMYECKOU
XUMUH.

® COBpeMeHHBIe npeacCTaBJICHUA O TCOPHUHU XUMHUYCCKOI'O CTPOCHUA.
* DKOJIOTHYECKHE ACIIEKThI UCITOJIb30BaHUS YIIIEBOAOPOAHOI'O ChIPb.

*DKOHOMMYECKHE aCIEKThl MEXAYHAapOJHOTO COTPYAHMYECTBA [0 HCIOJIb30BAHUIO
YIJIEBOAOPOJHOIO CBIPbSL.

* Ucropuss OTKpbITHA W pPa3paOOTKU Ta30BbIX M HEPTSIHBIX MECTOPOXKACHUN B
Poccuiickon @enepanuu.

* X¥MHS YTIIEBOJOPOIHOTO CBIPhSl U MOst OyayIiasi mpodeccusi.

* YIineBoJopoAHOE TOIJIMBO, €0 BUbl U Ha3HAYECHHUE.

* CUHTETHYECKHE KaydyyKU: UCTOPHUS, MHOTOOOpa3ue U MEePCIEKTUBHI.

* PesunoTexHnuyeckoe mpon3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IpOTpecce.

» CBapo4YHOE NMPOU3BOACTBO U POJIb XUMHUHU YIJIEBOJOPOIOB B HEM.
*[JHedTp 1 ee TpaHCIOPTHUPOBKA KaK OCHOBA B3aWMOBBITOJJHOTO MEKITYHAPOTHOTO
COTpYAHHMYECTBA
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