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1 .MOACHHUTEJIbHAS 3AIINCKA

1.1. Oo6s1acTh NPpUMEHEHUS MPOTrPAMMBbI

OobmeoOpa3oBarenpHas yueOHas TUCHUIUIMHA «XUMEs» u3ydaetcs B Gumane 'Y B
r.136epbame Ha otaenenun CIIO, peanusyironiero oOpa3oBaTelbHYIO MPOrpaMMy
cpenHero oduero oOpa3oBaHus B IpeieaX OCBOCHHUSI OCHOBHOUM MPO(ECCHOHATBHON
obpazopatenpHoit mporpammbl CITIO (OIIOIT CIIO) na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus TIpPU TMOATOTOBKE CHEIHAIUCTOB cpeaHero 3BeHa. [Iporpamma
pazpabotana Ha ocHoBe TpeOoBanuii DPI'OC cpemnero obmiero oOpa3oBaHUS,
NPEABABISIEMBIX K CTPYKTYpE, COJCPXKAHUI0O M pE3yJbTaTaM OCBOCHHS y4eOHOMH
gucruminHel «Xumus, ®I'OC CIIO no cnenuansHocTH 38.02.01 «9KOHOMHKA H
Oyxrajgrepckuid yuyer (mo orpaciasim)», B COOTBETCTBUM C PekoMeHmanusmu Mo
OpraHu3alliy TOJY4YeHUs CpeAHero oOIero oOpa3oBaHUS B Mpejeinax OCBOCHHS
o0pa3zoBaTeIbHBIX MPOTPaMM CpeIHEro MpodecCHoHaNIbHOTO oOpa3oBaHus Ha Oasze
OCHOBHOTO  oOmiero oOpa3oBaHusi C y4eroM TpeOoBaHUM  (heaepalibHbIX
rOCyJapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB M MOJTydaeMoil mpodeccuu.
JlorHaHHas mporpaMMa OpPUEHTHUPOBAaHA HA JIMYHOCTHBIC METOIPEAMETHBIC U
MPEIMETHBIX KOMIIETCHIIH.

JIMYHOCTHBIX:

- YCTOMYMBBIN UHTEPEC K UCTOPUU U JOCTIKEHUSM B 00JIACTH €CTEC TBEHHBIX
HAyK, 9yBCTBO FOPJIOCTU 32 POCCUICKHE €CTECTBEHHbBIE HAYKHU;

- TOTOBHOCTh K TPOJOJDKCHHIO 00pa30BaHUS, MOBBIIICHUIO KBATH(PUKAINA B
n30paHHOM MPOQPECCHOHATILHOMN EITeILHOCTH C UCIIOJIb30BAHUEM 3HAHUN B 00JIACTH
CCTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHHUE 3HAYMMOCTH KOMIIETEHITUH B 00JIACTH €CTECTBCHHBIX
HaAyK JJIS 4eJIOBEeKa U OOIIECTBA, YMEHHE MCIIOIh30BaTh TEXHUYECKUE JTOCTHUKEHUS B
00JJaCTH XWMHH, JUIS TOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO Pa3BHUTHS B
BbIOpaHHON IPO(ECCUOHATBHON AESITENbHOCTH;

- yMEHUE TPOaHATU3UPOBATh TEXHOTEHHBIE IMOCIEACTBUS IS OKPY’KaOIIeH
cpelibl, ObITOBOM M IPOU3BOICTBEHHON JEATEIHHOCTH YEIOBEKA,;

- T'OTOBHOCTb CaMOCTOATCIBHO I[O6I)IBaTB HOBBIC OJIA ce0s eCTEeCTBEHHO-
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HayYHBIC 3HAHUS C HCITOIb30BaHUEM JJISI TOTO JOCTYITHBIX HCTOYHUKOB HH(OpMAIUy;
- YMEHUE VIPABIATh CBOCH IM03HABATCIIBHOW JIEATEIBLHOCTBIO, IPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS;

- yMEHHUE BBICTPAUBAaTh KOHCTPYKTHUBHBIC B3aWMMOOTHOIICHUS B KOMaHJE IIO
pelIeHnIo O0IIMX 3a/1ay B 00J1aCTH €CTECTBO3HAHUS,

- MeTanpeaIMeTHBIX:

- OBJIQJICHNC YMEHUSMH WM HaBBIKAMHU Pa3JIMYHBIX BHJIOB ITO3HABATEIILHOMN
NEATETLHOCTH VISl H3yYCHUS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

- IIPUMEHCHHE OCHOBHBIX METOJOB IIO3HAHUS (HAOMIONCHHUS, HAyIHOTO
AKCIIEPUMEHTA) MJIsl M3YYCHHS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, ¢ KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTAJKWUBATHCS B MPO(ECCHOHATHLHOM
chepe;

- yMEHHUE OTPEeeATh e U 3aa9d JIeITeIbHOCTH, BRIOUPATh CPEACTBA IS
WX JIOCTIDKCHHS Ha IIPAKTHUKE;

- YMEHHE  HCIOJIB30BAaTh  pa3IMYHBIC  HUCTOYHHUKH  JUISI  TIOJYUYCHUS
€CTECTBEHHOHAYYHOH MH(OpPMAIMU U OIICHUBATh €€ JJOCTOBEPHOCTD ISl TOCTHXKCHHSI
IIOCTaBJICHHBIX II€JIEH U 3274,

- npeaIMeTHbIX:

- c(hOpMHUPOBAHHOCTh YMEHHUN MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS IJIs1 KaXK0T0 YeI0BeKa, HE3aBUCHUMO OT €ro Mpo¢dheCCHOHATILHON IS TEIFHOCTH,
paznuyath (akThl U OIICHKH, CPAaBHUBATH OIICHOUYHBIC BBIBOJBI, BHUICTh UX CBS3b C
KPUTEPHUSIMU OIICHOK U CBSI3b KPUTEPHUEB C OMPEACIEHHON CUCTEMOM IICHHOCTEH;

- dbopMHpOBaHWE TIOHMMAaHWS W B3aUMO3aBHCHMOCTH XUMHUU C JIPYTUMH
€CTECTBEHHBIMHU HayKaMH,

- c(hOpMHPOBAHHOCTh TIOHMMAaHHUS  BJIMSHUS E€CTECTBCHHBIX HAayK Ha
OKPYXKAIOIIYI0 CPey, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYFO, COITMATBHYIO M A THYECKYIO
cdepsl AesATeTPHOCTH YEIOBEKA,;

- BJIaJICHUE 3HAHMSAMH O HamOOJIee BaXKHBIX OTKPBITHSAX M JOCTHIKCHHUSAX B
00J1aCTH XMMHH, TTOBJIUSABIINX Ha 3BOJIIOIUIO TIPECTABIICHUH O MPUPO/IS, Ha pa3BUTHE

TEXHUKHU U TEXHOJIOTHUH;



- c(hOpMHPOBAHHOCTh YMEHUSI MPUMEHATH €CTECTBEHHOHAY4YHbIC 3HAHUS IS
OOBSCHEHUS OKPYXKAIOIIMX  SIBIICHUM, COXpAaHEHHs] 3J0pPOBBS, oOOecrnedeHus
0€30MacHOCTH  JKU3HENEATEIbHOCTH, OEpEeXHOT0  OTHOWIEHUS K  MPHPOIE,
PalMOHANBHOTO TPHUPOJONOIL30BAHNS, & TAaKXK€ BBINOJHEHUS POJU TPaMOTHOTO
MOTPEOUTES;

- c(hOpMHPOBAHHOCTh YMEHUI aHAJIU3UPOBATh, OLIEHWBATH, MIPEICTABICHUS O
HAy4YHOM METO/I€ MO3HAHUSI IPUPOJIbI M CPEACTBAX U3yUEHUS METaMUpa, MaKpoMHpa U
MUKpPOMHpA; BJaJeHUE NpUEMAMU E€CTECTBEHHOHAYUYHBIX HAOIO/ICHUI, OMBITOB
UCCJIEIOBAHUN U OIICHKU JJOCTOBEPHOCTH MOJyYEHHBIX PE3yJIbTaTOB;

- BJIAJICHUEC TOHATUWHBIM ammapaToM XUMHUW KaK HayKd, TO3BOJISIOIINM
NMO3HaBaTh MHUP, Y4aCTBOBAaTh B JUCKYCCHSIX IO E€CTECTBEHHOHAYYHBIM BOIIPOCaM,
UCIIOJIB30BATh PAa3UYHbICE UCTOYHUKKA HH(OpPMAIUU JJIS MOATOTOBKHA COOCTBEHHBIX
paboT, KPUTHUECKH OTHOCUTHCS K coobmenusMm CMU, copepxamuM HaydHYIO
uHpopManuro.

- chOpMHPOBAHHOCTh HABBHIKOB 0€30MacHOM pabOThl BO BpeMs MPOEKTHO-
UCCIIEIOBATENIbCKOM W OKCIEPUMEHTAILHOW JAESITENbHOCTH, MPH HCHOJIb30BaHUU
71a60paTOPHOTO 000PYIOBAHUSI.

. KonuuecTBo 4acoB Ha OCBOCHKE TPOrPAMMBI Y4EOHOU TUCUUILIIMHBI IO OYHOM
dbopme oOyuenus 724.

- 1.2. MecTo JQUCHMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIeNHMAJINCTOB CPeIHero 3BeHa: AUCIUILINHA BXOAUT B OOIIETYMaHUTAPHBIN ITHKIL.

- VY4eOHast TUCIUTIIINHA «XUMUSD SBISETCSA YUCOHBIM MPEAMETOM IO BHIOOPY W3
oOsi3aTenbHOM TpeaMeTHOM obsactu «EctecTBeHHble Hayku»y, ®I'OC cpegnero
oOmero  obOpa3oBaHus.  YdeOHas  JUCHUIUIMHA  «XUMHS»  H3y4daeTcs B
obmeoOpa3zoBarensHoM 1HKIe yueOHoro tuiana OITOIT CITO na 6a3e OCHOBHOTO
oOmrero oOpas3oBaHus C TMOdyuyeHUeM cpeaHero obmero odpaszoBanus (IITICC3). B
yuebnbix 1wianax [I[ICC3 mecto yueOHONW ITUCHHUIUIMHBI «XUMHS»— B COCTaBe
o0mreo0pa3oBaTeIbHBIX YUYEOHBIX TUCHUIUINH, (OpMUPYEMBIX U3 00s3aTEIBHBIX
npeametHbix obnacteit @I'OC cpennero obmiero o0pa3oBaHus, AJis CHELHMAIBHOCTH

CIIO 38.02.01 «JDxoHOoMHMKa M Oyxrajarepckuid y4der (mo orpaciasiMm)» (6a3oBoii
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MOATOTOBKH), JUCHHUIUIMHA BXOJUT B IHMKI 0a30BBIX 00IIe00pa30BaTEIbHbIX

JUCITUTUTHH.
1.3. Henau u 3a1a4n IMCHUILIHHBI - TPeOOBaHNS K Pe3yJibTaTaM 0CBOEHUS
TUCUMILUIUHBI:

B pesynbpTaTe OCBOCHHS TUCHUILIMHBI O0yYaromuncs
JIOJDKEH YMeThb: - TMPUBOJUTH TMPUMEPHI IKCIEPUMEHTOB W (WUJIM) HaOIIOACHUIA,

00OCHOBBIBAIOIITNX aTOMHO-MOJICKYJISIPHOE CTPOSHUE  BEIIECTBA, CYIIECTBOBAHHE
AJIIEKTPOMArHUTHOTO TIOJISI M B3aUMOCBSI3b AJIEKTPUUECKOTO M MAarHUTHOTO TIOJIEH,
BOJTHOBBIC U KOPITYCKYJISIPHBIE CBOKCTBA CBETA, HEOOPATUMOCTh TETUIOBBIX MPOIIECCOB,
paz0eranue TajJaKkTUK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPBI MOJICKYII,
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEeaklMu OT TeMIEpaTypbl W KaTaau3aTopoB,
KJIETOYHOE CTPOCHHE KMBBIX OpraHu3MoB, poJib JIHK kak HocuTenu HaciaeaCTBEHHOM
uH(OpMAITIH, IBOJIOIMIO YKUBOU MPUPOIbI, MPEBPALIEHUS] YHEPTUU U BEPOSITHOCTHBIN
XapakTep MPOILECCOB B JKMBOW M HEXUBOW MPHUPOJE, B3aUMOCBSA3h KOMIIOHEHTOB
AKOCUCTEMBI, BIUSHHE JEATCILHOCTH YEJI0BEKa Ha DKOCHCTEMBI;

-0O0OBSICHATh  NPUKJIAJAHOE 3HAYCHHE  BaXKHEHIIHMX
JTOCTIDKCHHI B 00JIACTH €CTECTBEHHBIX HAYK JIJIS: Pa3BUTHS DHEPTEeTUKH, TPAHCTIOPTA U
CPEIICTB CBSI3W, MOJYUYEHUS CHHTETUYECKUX MATEpUaJiOB C 3aJIaHHBIMU CBOMCTBaMH,
co3fgaHusi OWOTEXHOJOTWHM, JiedeHUsT WHQPEKIIMOHHBIX 3a00JeBaHUN, OXpPaHbI
OKPYXKaIOUIEN CPEJIbL;
- BBIIBUTATh TUNIOTE3BI M TIPEJJIaraTh MyTH WX MIPOBEPKH, JI€TIATh BHIBOBI HA OCHOBE
OKCIIEPUMEHTAIBHBIX JaHHBIX, IMPEACTABICHHBIX B BHJE TIpaduka, TaOIMIBI WU
JUarpaMMBbl;
- paboratb c Hay4dHoOU wuH(poOpMarmeit, coaepxarieiics B coobOmenusx CMU,
UHTEPHET-pecypcax, HayYHO-TIOMYJISIPHON JIMTEPATypE;
- BIIaJIETh METOJAaMH MOVCKA, BBIICISATH CMBICIIOBYIO OCHOBY U OIICHUBATH
JIOCTOBEPHOCTH MH(POPMAIIHH;
- HWCIOJIb30BaTh MPHOOPETECHHBIC 3HAHUS U YMECHHSI B TIPAKTHYECKOMN NEATEIHHOCTH U

HOBCGHHGBHOﬁ KHU3HHU JJIA OLICHKHA BJIMAHUWA Ha OpraHu3M 4CJIOBCKA
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AIIEKTPOMArHUTHBIX BOJIH U PAJIMOAKTUBHBIX U3IIyYEHH, SHEProcOepekeHus;

- 0€e30I1aCHOTO UCIOJIb30BAaHUSI MATEPUAIIOB U XMMHUYECKUX BEIIIECTB B OBITY;

- TmpoduIaKkTUKd WHOEKIMOHHBIX 3a00JIeBaHUI, HUKOTWHOBOW, aJIKOTOJIHON W
HapKOTUYECKOMN 3aBUCUMOCTEN;

- OCO3HAHHBIX JIMYHBIX JIEUCTBUM IO OXPAHE OKPYKAIOLIEH CPEIb

- 1.4. PexoMeHayeMoe KOJMYECTBO 4YACOB HA OCBOEHHE TIPUMEPHON
NPOrpamMmbl Y4eOHOM JUCHHUILINHBI:

- MaKCUMaJIbHOU yueOHOU Harpy3ku oOydaromierocs: Ha J{O: - 72 gacoB, B ToM
12 (0) (S

- 00s13aTeNNbHON ayTUTOPHON y4eOHOM HArpy3ku oOydaromierocs -36 4acos;

- CaMOCTOATEITLHON paboThl 00ydJaroIierocs - 36 4acos;

2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUIIINHBI «<ECTECTBO3HAHUE».

XUMUS - HEOTheMJIeMasi COCTABJIAIONIAS KYJIbTYPbl: ONPEIETsisi MUPOBO33PEHUE
YyeJoBeKa, OHO MPOHUKAET W B TYMaHUTApHYIO cdepy, U B OOIIECTBEHHYIO KU3Hb.
PanronanbHBI  €CTECTBEHHOHAYYHBIM METOJl, C(HOPMHUPOBABIIMICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT €CTeCTBEHHOHAYUHYIO KapTUHY MUpa, HEKOE 00pa3HO -
dbunocodckoe 060011IeHIE HAYYHBIX 3HAHUU.

XuMHs - HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX, IPOIIECCax
MpeBpalleHUs, UCIIOIh30BAHUHU 3aKOHOB XMMHUU B MTPAKTHUECKOM JIEATEIIBHOCTH JIFOJIEH,
B CO3/IJaHUU HOBBIX MaTEPHAJIOB.

B npodeccuonanpHbIX 00pa3oBaTeNbHBIX OpraHU3AIUsAX, PEATU3YIOLINX
o0pa3zoBaTeIbHYyI0O IIPOrpaMMy CpeaHero odiiero oopa3oBaHus B MpeIesiax OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHus, U3yYaeTCsl « XUMHUSD, UTO HE
HapyIlIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOT'0 00pa3oBaHus CTyAeHTOB. [Ipu
ocBoeHuu npodeccuit CIIO u cnenmansHocTelt CITO conmanbHO-DKOHOMHUYECKOTO U
TYMaHUTApHOTO Tpoduiielt mpodeccHoHaTbHOTO 00pa30BaHUS XUMUS M3Y4YaeTcs Ha
06azoBom ypoBHe DI'OC cpennero oOmiero oOpa3oBaHUsl C Y4YE€TOM CIeUUupUKU
ocBamBaeMo mpodeccur WM CHEIUATbHOCTH. JTO BBIPAXKAECTCS B COJICPKAHUHU

06y‘{€HI/I}I, KOJMYCCTBEC 4aCOB, BbIACIIAACMbIX HA U3YUYCHHUC OTACIIbHBIX TCM IIPOrpaMMEI,
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rIIyOMHE UX OCBOCHHS 00yHarOUIMMUCS, 00beMe U XapaKTepe MPaKTUYECKUX 3aHSATH,
BUJIaX BHEAYJUTOPHOMN CaMOCTOSTENBHON pabOTHI CTYIEHTOB. B mporiecce peanuzanuu
CONepKaHWS W W3YYCHHUH YUYeOHOTrO MaTephaja 10 XHMHH IeJIeco00pa3Ho
aKIIEHTUPOBATh BHUMAaHKE O0YYAIOIINXCA HA )KU3HEHHO BaXKHBIX 00BEKTaX MPUPOIBI U
opraHu3Me 4yejoBeka. ITo runpocdepa, armochepa u Ouocdepa, KOTOphIC
paccMaTpHUBAOTCS C TOYKH 3pEHUSI XUMUYECKUX COCTABOB U CBOMCTB, X 3HAYEHUS JJIS
KUZHEACATEIBHOCTH JIIOEH, 3TO COAEPKAHUE, OCBEIIAIOIIEE POJIb BAKHEUIINX
XUMHUYECKUX HJIEMEHTOB B OpraHW3M€ YeJOBEeKa. 3aMETHOE MECTO B COJICpKaHHUU
y4eOHOM JUCIUIUIMHBI 3aHUMAaeT y4eOHBbI Marepuas, HEe TOJbKO (opMupyromun
€CTECTBEHHO-HAYUYHYI0 KAapTUHY MHpAa Y CTYJIEHTOB, HO M PACKPBIBAIOIIHUMA
MPAKTUUYECKOE 3HAUYCHHE ECTECTBEHHOHAYYHBIX 3HAHUM BO BceX cdepax KU3HU
COBPEMEHHOI'0 O0IIIECTBA, B TOM YHCJIe B TYMaHUTApHOU cdepe.

B nenom ydeOHasi AMCHUIUIMHA «XUMHS», B COJEpPKaHUU KOTOPOH BeIylIUM
KOMIIOHEHTOM SIBJISIFOTCSl HAy4YHbIE 3HAHUS U HAYYHBIE METOJbI ITO3HAHUS, TTO3BOJISET
chopMHUpOBaTh Yy OOYYAIOMIMXCS IEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHpAa,
npoOyIUTh Y HUX IMOIIMOHATBLHOIIEHHOCTHOE OTHOIIICHHE K U3ydaeMOMYy MaTepuay,
TOTOBHOCTH K BEIOOPY JIEWCTBHI ONpEICIICHHON HAMPaBIEHHOCTH, YMEHHE KPUTHIECKU
OLICHUBATh CBOM U UYXKHE€ JECUCTBUS U MOCTYIKH.

WNurterpupoBanHoe  cojaepkaHue  y4eOHOW  JUCHUIUTUHBI  TIO3BOJISIET
NpEenoAaBaTeNl0 XUMHUU OpPraHW30BaTh HW3YYEHHE JAUCHUIUIMHBI, HUCIHOJb3YS
UMEIOIMECS ~ YacTHbIE  METOAMKM  TpernojaBaHus  npeamera.  M3ydeHwue
o0mreo0pa3oBaTeIbHON YU4COHONU MUCIUTUIMHBI « XUMUS» 3aBEPIIAETCS MOIBEICHUEM
uTOroB B (Qopme audPepeHurpoBaHHOTO 3a4yeTa B paMKax MPOMEKYTOUYHOM
aTTecTallMu CTYJIEHTOB B mpoluecce ocBoeHusi ocHoBHOUM OIIOIT CIIO ¢ nomyyeHuem

cpeanero oomero odpazopanus ( ITTICC3).

3.COJAEP)KAHUE YYEBHON JUCIUIIJINHBI.
3.1. Conpep:xkanue y4eOHOM JUCHMILIAHBI.

OO0mas 1 HeoOpranu4yeckasi XUuMHUsI.



BBenenne.  Xumuyeckas ~ KapTMHa  MHpa  Kak ~ COCTaBHas  4acTh
€CTECTBEHHOHAYYHOU KapTHUHBI MUpa. Pojb XUMUM B )KU3HU COBPEMEHHOTO 00IIECTBA.
[IpumeHeHne JOCTIKEHWNW COBPEMEHHOM XWMHM B TyMaHUTapHOW cdepe
NesATeIbHOCTH 001ecTBa. XUMUYECKOE COJEpKaHUe YUeOHOW TUCHUTUIMHBI « XUMUSD)
npu ocBoeHuH crieruanbHoctell CIIO connanbHO-3KOHOMHAYECKOTO ¥ TYMaHUTAPHOTO
npoduiei mpodeccuoHaTbHOT0 00pa30BaHMS.

OcCHOBHBIC IOHATHUS M 3aKOHbI XUMHH.

[Ipenmet xumun. BemiectBo. Atom. Monekyna. XuMudeckuit 37eMeHT U (PopMbI
ero cymectBoBanus. [IpocTeie u cnoxHbie BemecTra. Jlemoncrpanun Habop moxaenei
aToMOB U MoJiekys. M3mepenune BemectBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca aTOMOB
1 MOJIEKYJI. OTHOCHUTENIBHBIE ATOMHAsI U MOJIEKYJIsIpHAst Macchl. KoJMuecTBO BelecTRa.
[TocTosiaHas ABoraapo. MosnspHas Macca. 3akoH ABoraapo. MomsipHblil 00beM ra3oB.
KoyimuecTBeHHbIE M3MEHEHHS B XMMHUM KaK YacCTHBIM Cly4aldl 3aKOHOB Iepexoia
KOJINYECTBEHHBIX U3MEHEHHI B KauecTBeHHbIE. M. B. JIOMOHOCOB-«I1€pBbIN PYCCKHUI
yHHUBepcuteT». MiumrocTpanum 3ak0Ha COXpaHEHUs MacChl BEIIECTBA.

Iepnoauyeckuii 3axoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
aemenToB /I.1. MeHnaeieeBa.
OtkpeiTue Ilepmoanueckoro 3akoHa. llepmonmnueckas cucremMa XMMHYECKUX

sanemenToB /. . MenneneeBa. 3nauenue [lepuoanueckoro 3akona u Ilepuoanueckoit
cucreMbl xumuueckux ajemeHtoB JI. WM. MenneneeBa s pa3BUTUS HAyKH M
NOHUMaHUsl XUMH4Yeckol Kaptunbl mupa. JI. M. MenneneeB o0 oOpa3zoBaHuu U
rocyaapcTBeHHON mnonutuke. Jlemonctpanus Pasnuunbsie dopmbl [lepuonnueckoit
CUCTEMBbI XUMHUUYECKUX d1eMeHTOB [[.M1.MeHnerneesa.
Boaa. PactBopsl

Boma B mpuponme, ObiTy, TexHWKe W Ha mpou3BoicTBe. Duzmyeckue u
XUMUYECKUE CBOMCTBA BOJABL. ONpecHEHUE BOJABL. ATperaTHble COCTOSIHHS BOJBI U €€
MEePEeXOAbl U3 OAHOTO arperaTHOro0 COCTOSsIHUA B Jpyroe. JlemoHcTpauns Ousnyeckue
CBOMCTBA BOJbI: MOBEPXHOCTHOE HATSKEHHUE, CMAUYMBAHHE. XHUMHUYECKUE PEAKIIHH.
[ToHATHE O XUMUYECKON peakuuu. TUIbl XUMUYECKUX peakuui. CKOPOCTh PEAKIUU U
(bakTopel, OT KOTOPBHIX OHAa 3aBUCHUT. JleMoHCTpammsi XWMHYECKHE PEAKIUU C

BBIICICHUEM TCIIJIOTHI.



Heoprannuyeckue coeiuHeHM .

Knaccudukanus HeopraHMuecKMX COEIMHEHMH W uX cBoicTBa. OKCHIIBI,
KHUCJIOTBI, OCHOBaHHUsA, COJM. BakHeillne coelMHEHUs METAIOB U HEMETANIOB B
MIPUPO/JIE U XO3SMCTBEHHOW AEATEIbHOCTH YeoBeKa. MeTtasuibl U cruiaBbl. COeTMHEHUS
METaJVIOB KaK COCTAaBHAs 4acTh CPEJICTB M300pa3UTEIbHOIO HCKyccTBa. Hemeramibl u
UX COCTMHEHUSI.

Oprannuyeckasi XuMust

Opranuyeckue coeauHeHuss (OCHOBHBIE TIOJIOXKEHUSI TEOPUM  CTPOCHUS
OpraHMYeCcKuX coeluHeHud. MHoroobOpasue opraHuuyeckux coeauHeHuil. [lonsTue
HU30MEPUH.

\VrueBogoposasl. IlpenenbHble W HeENpeaeibHBIE YIVIEBOAOPOJLI. Peakius
nonumepusanuu. [[pupoaHbie MICTOYHUKH YIIIEBOJIOPOIOB. Y TJIEBOJAOPO/IbI KAK OCHOBA
MEXKTyHAPOIHOTO COTPYTHUYECTBA U BAKHEUIIININ NCTOYHUK (DOPMUPOBaHUSI Or0/IKETa
P®. Kucnopoacoaepaiiye OpraHM4ecKre BEeIeCTBa.

[IpencraButeny  KHUCIOPOACOJAEPKAIIMX  OPTraHUYECKUX  COCAUHEHUM:
METWJIOBBIN U 3TUJIOBBIM CIUPTHI, TJUILEPUH, YKCYCHas! KUcaoTa. JKUphl KaK CIOKHBIC
a¢upbl. YTIEBOABL: TITIOKO3a, KpaxMall, eJUTI0103a. A30TCoAepKaIlie OpraHuIecKue
COCIMHEHUs. AMUHBI, aMUHOKHUCIIOTHI, Oesiku. CTpoeHue u Ouosjoruueckas QpyHKIus
OEIKOB.

JdeMoHcTpanus:

Pa3nuuHbie BUBI IJIACTMACC U BOJIOKOH.

XHUMHSA H )KU3Hb.

XUMHS ¥ OPTaHU3M Y€JIOBEKAa. XMMHUYECKUE BJIEMEHTBI B OPTaHU3ME YEJIOBEKA.
Opranumdeckue W HeoOpraHmdeckue BemecTBa. OCHOBHBIC >KM3HEHHO HEOOXOJIHMMBIC
COCIMHEHUS: OCJIKH, YTIIEBOIbI, )KUPbI, BATAMUHBI.

VYrneBobl - TJIaBHBIM KCTOYHUK YHEPTUU OpraHu3ma. Pojb )KUpOB B OpraHu3Me.
XO0JIECTEPUH U €0 POJIb B 340POBbE UeOBEKA. MHUHEPATIbHBIC BEIIECTBA B MPOAYKTAX
NUTaHMs, TUIIeBbie J00aBKku. COATaHCUPOBAHHOE MUTAHUE.

Xumusa B Obity. Boma. KauectBo Bompl. Moromue U YHCTAIME CPEACTBA.
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[IpaBuna Ge3omacHoOi pabOTHl CO CpencTBAMHU OBITOBOM XMMHH. Polib XMMHUYECKUX
AJIEMEHTOB B )KM3HU pacTeHU. Y 100peHus. XMMUYECKUE CPEICTBA 3alUThl pACTCHU.

3.2. PexomeHayemoe KOJINYECTBO YaCOB HA OCBOEHHE MPOTPAMMBI
AUCHUIITHHBI:
MaKCUMaJbHOU yueOHON Harpy3Ku oOydaromierocsi /2 4acoB, B TOM YHCIIE Ha

JO: 06s3aTenbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydJaromierocs: 36 Jaca;
CaMOCTOSITeNILHOM paboThl 0Oyuarorierocs 36 4acos.
Ha O30
00s3aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyuatomierocst 12 yaca;

caMoCTOSITeNsHOM paboThl oOyuatomerocs: 60 gacos.

5.3. O0bem yueOHO TMCHUIIMHBI M BUbI Y4eOHOH padoThI

Buj yueOHoii padoThl Oovem uacos /10
10
MaxkcumasnbHasi yueOHasi HArpy3ka (Bcero) 72
Oo0s13aTesibHAs ayiuTOpPHAs yueOHasi HATPY3Ka (Bcero) 36
B TOM YHCJIC:
MPaKTUIECKUE 3aHATHS 36
TEOPETUYECKUE 3aHATUSA 0

KOHTPOJIbHBIE paOOTHI -

KypcoBasi paboTa (poeKT) (eciu npedycmompero) -

CamocrosiTeibHAs1 paboTa CTy/IeHTa (BCero) B TOM 4HCIIC 36

pemeHue 3ana4 opopmieHue oTuéToB paboTa ¢ yueOHUKOM
MOJIrOTOBKA JIOKJIAJIOB M pedepaTton
HToroBasi arrectanus ¢ ghopme oughghepenyuposannozo 3auema
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4. TemaTHyeckoe IVIAHUPOBAHNE YUeOHON TN CUMILIMHBI K XMMMSI»

HaumeHnoBanue Conepxanne yueOHOTr0o MaTepuasia, JJadopaTopHbie padoThl U Oo0bem | YpoBeHnb
pa3aesioB U TeEM NpaKTH4YecKHue 3aHATHS, CAMOCTOATE/IbHAsA paboTa 00y4yalouuxcs, YacoB | OCBOEHUS
KypcoBasi padora (IpoeKT)
Tema 1. BBenenune. | Conepkanue ydyeOHOro marepuaJjia 4
XuMH4YecKas
1. Xwumus kak Hayka. [IpeqMer u MeToa AUCIUTUTHBL.
KapTUHA MHUPaA KaK
2. EcrecTBO3HAaHWE U XUMHS
COCTaBHas 4acThb
. 3. Tlepnonbl pa3BUTHS XUMHH.
€CTECTBEHHOHAYYHO
CamocrosiTesibHasi padoTa 00y4arOIMXCs: 2
KapTUHBI MUpA.
NunuBuayansHOE poeKTUpoBaHue B (popme Hamrcanus pedepaToB Ha
TEMbI: « ATTIXUMHUSI»; «3HAYEHUE XUMUHU B KU3HU YEIOBEKA.
Tema 2. ATomHO- Conepxanne y4eOHOro MaTepHuaJa 8
MOJICKYJISIDHOC 1. Meabyainye 4acTHILI. 4
ydcHue 2. Mopaean crpoenusi atoma. [lnanerapuas moaessn J. Pesedopaa.
3. XapaKTepHCTHKA 3JIEeMEHTAPHBIX YaCTHII
CamocTosiTesibHasA padoTa 00y4armmuxcst 4
Ponp xumuu B Menunune; Posib XUMHHM B KOCMOJIOTHUHU
Tema 3. OcHoBHble | Conep:kanue yueOHOT0 MaTepuaa 12
MOHATHUA W 3aKOHBI 1. OcHOBHbBIEC MOHATHS XUMUU 5
XUMUH 2. OcCHOBHBIE 3aKOHBI XUMUU
3. Monb 1 MosIpHas Macca
4. Tlepuomnueckas Tabnuia MeHeneeBa
KonTpoabHbie padoThl. 1
Pemenne TekcToB
CamocrosiTesqbHAas padoTa 00y4al0IIMXCH 6

11
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Koncnekr: «I. 1. MenaeneeB 06 00pa3oBaHUU U rOCYIaPCTBEHHOM
TTOJTUTHKEY

Tema 4. BemectBo.

Knaccupukanus
BelllecTBA.

Copep:xxanue yueOHOro MarepuaJjia

12

1.Opranudeckue BeIiecTBa

2.Kiaccudukanus HEOpraHMIECKUX BEMIECTB: OKCUIBI, KUCIIOTHI, COJIH,
OCHOBaHUs

3.Kucnornasie g0 1. OCHOBHBIC aHTPOIIOTEHHBIC HCTOYHUKH
KHCJI0TOOOPa3yIOIIUX BHIOPOCOB.

KoHuTpoJsbHbIe padoThI.
Pewrenue tecTos.

CamocrosiTesibHasi padoTa 00y4alIINXCs

NunuBuayansHOE TpOeKTUpOBaHUE B (popMe HamucaHus pedepaToB Ha
Tembl: «Kuciotabie 10k au. [IponcxoxaeHne KUCIOTHBIX OCaIKOBY.
«ITocaencTBUS KUCIOTHBIX HOXKICH)

Tema b.
XuMH4YecKue
npoueccsl B
aTtmocgepe

Coaep:kaHue y9eOHOro MaTepuaJja

1. XumMHueckuii cocTaB BO3ayXa.
2.AtMocdepa 1 KIuMar

3.MICTOYHUKH 3arpsS3HEHUS aTMOC(EPHI.
4. O30HOBBIE BIPHI

12

KoHTpoJsbHbIe padoThI
Pewrenue tectos.

CamocrosiTeqbHAas padoTa 00y4a0LIMXCS

NunuBuayansHOE TPOCKTHPOBaHUE B (popMe HamucaHus pedepaToB Ha
TeMbI: « ATMOChepa. XUMHUECKUI COCTAB BO3IyXa;
«r700aJThHBIC TIOCIIECTBUS 3arpsiI3HEHUSI aTMOC(EPhI»

Tema 6
XuMnueckue

Conep:xxkanue y4eOHOro MaTepuaJsia
1.Bopa, pactBopsl. Kucnotsl u menouu. [lokazarens KUCIOTHOCTH

12

12
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Npoueccsl B
ruapocepe

pactBopoB pH.

2. Bona Bokpyr Hac. OU3HYECKUE U XUMHYECKUE CBOMCTBA BOJIBI
3. BonHsbie pecypcbl 3emin.

4. 3arpsi3HeHHEe BOJBI U CIIOCOOBI OYHCTKH

KonTposbHbie padboThl
Pemenne TectoB

CamocTosiTeJibHAsE pa60Ta 00y4aIOIIHXCS

«MHnuBHTyalibHOE IPOEKTUPOBaHKUE B popMe HanmucaHus pedepaToB Ha
TeMbl: «XUMHUYECKU COCTaB BOJbI»;

«I'mobGanpHbIE TOCNIENCTBUS 3arpsi3HeHUS THaApocheprl»; «BomHbie
pecypchl IIIaHEThI»

Tema 7. Xumus B
opraHusme
YyeJI0BeKa.

ConepkaHue Y4e0HOT0 MaTepuaJia

12

1.Heopranumyeckue BeliecTBa B OpraHM3Me 4eJIoBeKa.

1. XumMudecKkuii cocTaB KJICTKH. MaKpO3JIeMEHThI, MUKPO3JIEMEHTHI,
YIBTPAMUKPOIIIEMEHTHI

2.0OCHOBHBIC JKU3HCHHO HEOOXOIUMBIC COSAMHEHUS: OCITKH, XKHUPHI,
YIJIEBObI, BATAMUHBI.

JKuppl, UX poJib B OpraHu3Me, X0JeCTEPUH

3. Opranuyeckue BEIIECTBAa B OPraHU3ME YeIoBeKa. Y TIIEBOAOPOIBI.
4. MuHepanibHble U OPTaHUYECKUE BELIECTBA B MIPOIYKTaX MTUTAHUS,
nunieBbie 700aBku. COaTaHCHPOBAHHOE MTUTAHKE

KoHTpoJsbHbIE padoTHhI.
Pewrenue tectoB

CamocrosiTeqbHAas padoTa 00y4a0IIUXCs

13
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[IpopaboTka KOHCIIEKTOB 3aHATUHN, Y4eOHOU JTUTEPATYPHI;
NuauBuayansHOE MPOEKTUPOBAaHUE B (popme HamucaHus pedepaToB
(KOMITBIOTEPHOM MPEe3eHTAIMH) 10 OJTHON U3 TEM:

- DKOJIOrMYECKUE aCTIEKThI UCIIOJIb30BAaHUS YIJIEBOIOPOAHOTO ChIPbS.
- DTaHOI - BeMyaiiiiee 0Jaro U CTpaIrHoe 3J10.

XKuszHb - 310 cr0co0 Cy1IeCTBOBaHUS OEITKOBBIX TEI.

- 3HaueHue OeKOBOM U yIIIeBOAHOM MUIY JIJIS YeIOBEKa.

- bone3nu, BeI3BaHHBIE 1€(DULIUTOM BUTAMUHOB

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMSI yU€OHOT0 MaTepualla UCIOIb3YIOTCS Clelyrolne 0003HaYeHUs:
1. - o3HakOMUTENbHBIN (Y3HAaBaHUE paHEE N3YUYEHHBIX 00BEKTOB, CBONCTB);
2. - penpOAYKTUBHBIN (BHIIOTHEHUE ICATEILHOCTH 110 00pa3ily, MHCTPYKIUHU HITU T10/I PYKOBOJCTBOM)

3. - HpOI[YKTI/IBHHﬁ (HHaHI/IpOBaHI/IC H CaMOCTOATCIIbHOC BBIITIOJIHCHUEC ACATCIBHOCTU, PCIICHUC HpO6J’ICMHBIX 33,[[8.‘-1)
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CopnepxaHue 00ydeHHs

XapaKTepI/ICTI/IKa OCHOBHEBIX BHI0B y‘le6H0fI ACATCIIBHOCTH

CTYJICHTOB (Ha YPOBHE YUCOHBIX JCHCTBUIA)

Pa3nen 2 Xumust.

3HaTh: XMMHUYECKYI0 KapTUHY MUpa, YMETh: AaTh ONPEIECICHUE U
OIIEPUPOBATH CJIEIYIOLUMH XUMUYECKHUMHU MOHATUSMU:
(BELIECTBO», «XUMUYECKHM DJIIEMEHT», «aTOM», «MOJIEKYJIay,
«OTHOCHUTEIIbHBIE AaTOMHAs M MOJEKYJApHAsi MAacChl», «HOHY,
«QIIOTPOIUS, «M30TOIBDY, «XUMHUYECKast CBSI3bY,
«(3NIEKTPOOTPULIATENIBHOCTEY, 17  «BaJEHTHOCTBY»,  «CTENEHb
OKHCIICHHS», «MOJb», «MOJSIpHAash Macca», «MOJISIPHBIH 00BeM
ra3ooOpa3HbIX  BEIIECTB»,  «BEIIECTBA  MOJIEKYJISAPHOIO U
HEMOJIEKYJISIDHOTO ~ CTPOEHUS», «PacTBOPBD», «DJIEKTPOJIUT U
HEIJIEKTPOJIUT, «QIIEKTPOJINTHYECKAs JUCCOLALUSY,
«OKHCIIUTEIIb U BOCCTAHOBUTEIBY, OKHCIEHHE U BOCCTAHOBJICHUEY,
(CKOpPOCTb XUMHUYECKON peakuumn», «XUMHUYECKOE
paBHOBECHEY, «yTIIEPOIHBIN CKEJeT»,
«(pyHKIMOHANbHAs Ipymnay, «uzoMmepus» Bragers: PackpbiTue
¢u3znyeckoro cmeicia cUMBONMKM [leproguueckoit  TaGnuIbI
xuMuueckux snemeHToB J[. . MeHneneeBa (HOMEpOB 3JIEMEHTA,
[eproJia, TPYIIIbI) U YCTAaHOBJIEHUE IPUYUHHO-CIIEJICTBEHHON CBSI3H|
MEXly CTPOCHHEM aTOMa 1 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB
HIIEMEHTOB U 00pPa30BaHHBIX UMH BEIIECTB B IMEPHOAAX U TPYIINAX.
XapaKkTepruCTHKa 3JIEMEHTOB MaJIbIX IEPUOJOB IO UX MOJOKECHHIO B

[Iepnoauueckoit cucreme /. 1. Menneneesa

CtpoeHue BenecTna.

Bopna. PactBopsl.

3HaTh: Y CTAaHOBJICHHE 3aBUCUMOCTH CBOMCTB XMMHYCCKUX

BCILCCTB OT CTPOCHUA aTOMOB O6p33yIOH_[I/IX X XUMHUYCCKUX

15
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DJIEMEHTOB. XapaKTEPUCTUKA BAXKHEHIIUX THUIIOB XHUMHUYECKUX
CBsI3€d M OTHOCHUTEILHOCTH d3ToM Tumoioruu. QOObICHEHHE
3aBUCUMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa W CTPOCHHUS
KPUCTAJUTMYECKUX  pemeTok.  DOopMyIMpOBaHHE  OCHOBHBIX
[MOJIO)KEHUM  TEOPUU  HJIEKTPOIUTUYECKOM  JUCCOIMAMM U
XapaKTEepPUCTUKA B CBETE ATOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIUHEHHH. @DOpMyJIHMpOBaHUE OCHOBHBIX
MOJIOXKEHUH TEOPUM XUMHYECKOTO CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHUN M XapaKTEPUCTUKAa B CBETE ITOM TEOpPUM CBOMCTB
BOKHEHIITNX TIpeJCTaBUTENEH 18 OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN YMeTb: XHMHMUYECKHE pEaKIUM Ha OCHOBE BOJBI.
Braneth: HeoOXoauMol 0a30if TEOPETUYECKOTOo MarepHualia, s

PCUICHUA 3a/1a4.

HCOpFaHI/I‘IeCKI/Ie COCIUHCHMUA.

3HATH: Y CTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BEILECTB
0T CTPOCHHS aTOMOB OOpa3ymOIIUX HUX XUMHUYECKHX 3IJIEMEHTOB.
XapakTepucTHKa BAKHEHMIIUX TUIOB XHWMHYECKHX CBS3€d U
OTHOCUTEJIBHOCTH 3TOW Tunojoruu. OOBbsSCHEHHE 3aBUCUMOCTHU
CBOICTB BELIECTB OT MX COCTaBa U CTPOCHUS KPUCTAIIIMYECKHX
pemieTok. DPOpMYyJIMPOBAHME OCHOBHBIX IIOJIOKEHHH TEOPHUH
DIIEKTPOJINTUYECKON TUCCOLMALMU U XapaKTEPUCTHUKA B CBETE 3TOMN
TEOpUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAUHEHUM.
YMmeth: CocTaBisaTh XuMudeckue peakiini. OObsICHEHNE CYIIHOCTH
XMMUYECKUX IMporeccoB. Knaccudukanus XuMHUuecKuX peakiuii mo
pa3IMYHbIM IIPU3HAKaM, BBITIOJTHEHUE XUMHYECKOIO

OKCIIEPUMEHTa B IIOJIHOM COOTBETCTBUU C MPaBHJIAMU TEXHUKU
Oe3omacHoctu. HabGmionenue, @ukcupoBaHue U OINKCaHUE
pE3yJIbTaTOB IIPOBEIEHHOI0 IKCIIEPUMEHTA BiiageTs: XuMHU4eCKUMHU

CBOMCTBAMH METAJIJIOB M HEMETAJIJIOB.

Opranuueckasi XUMHS.

3Hath:  OmnucaHue cocTaBa U CBOMCTB BaKHEHIINX

[IPEICTaBUTENIEH OPraHNYECKUX COEIMHEHUI: METaHOJIa U 3TAHOIA,
CIIOKHBIX 3(QHUPOB, )KUPOB, MbLI, KAPOOHOBBIX KHUCIIOT (yKCYyCHOMH
KHCJIOTBI), MOHOCAaXapua0B (TJIFOKO3bI), THCaxapuaoB (caxaposbl),

oJIcaxapua0B (Kpaxmaia U IeJUTI0I03bl),

16
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AMHWHOKHUCIIOT, 66J'IKOB, HNCKYCCTBCHHBIX u CHHTCTHYCCKHX
[MOJIUMCPOB 19 VYmerhb: cOCTaBISATE XHUMHYECKHE pCaKuu IJIAa
OpTaHN4YCCKUX BCIICCTB Brnagers: XMMHYECKMMH CBOMCTBaMH

OpPTaHNYCCKUX BCIICCTB.

XUMHUA U KU3HDb

3Hath:  OLEHKY BJIMSHUS XUMHUYECKOTO 3arps3HEHUS

OKpY’Karolle cpesibl Ha OpPraHU3M 4YejoBeKa M JAPYTHe >KUBBIC
opranusmel. YmeTb: [IpoBeneHue CamMOCTOSATENBHOIO IIOHMCKA
XUMUYECKOH HMH(OpPMAanMy ¢ HUCHOJb30BAHHUEM  Pa3IMYHBIX
MCTOYHUKOB (Hay4YHO -IIOMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3
NaHHBIX, pecypcoB VIHTepHeTa); MCMOIb30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH [1s1 00pabOTKHU U Mepeauu XUMHUUECKOH HHPOpMaLuu
1 ee TPEJCTaBJICHUs B pa3auuHbIX popmax. Biaaners: Cobmonenue
npaBui 0€30MacHOr0 OOpalleHHs] C TOPIOYUMU U TOKCUYHBIMH
BEIleCTBAaMM, JlabopaTopHbIM  oOopynoBaHueM. Kpurnueckas

OLICHKAa JOCTOBCPHOCTU XUMHUYECKOU I/IH(l)OpMaI_II/II/I, HOCTyrIaIOH_Ieﬁ

13 pa3HbIX HCTOYHHUKOB.

7 . YYEBHO-METOJUYECKOE 1 MATEPHUAJILHO-TEXHNYECKOE OBECHEYEHHUE TIPOTPAMMBI
YUYEBHOM I CIHUTILIMHBI

TpeGoBanuss K MUHUMAJILHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY o0ecniedeHunio: 1.
KaOMHET COLMAIbHO-D)KOHOMUYECKNX TUCIHUILINH - mometienue 9 /31,8 m 4, 45
MOCaI0YHBIX MECT;

8 .mepeHocHoe MyJbTUMENA 000pYAOBaHHE - HOYTOYK, TPOEKTOP, A0CKa, 45
MOCaI0YHBIX MECT;

9 .ydeOHbIe mOCOOUS, YUEOHUKHU, CXEMbI, TAOJIUIIbI, pa31aTOYHBIA MaTEpHaIl, TOPTPETHI,
TJIaKaThl, HATJISAHBIC TTOCOOMS, BUIEOMATEPHUAITBI.

B mporiecce ocBoeHuUs MporpaMMbl YIeOHON JUCITUTUTHHBI « ECTeCTBO3HAHUE CTYACHTHI
JOJIKHBI UMETh BO3MOKHOCTD JIOCTYTIA K JICKTPOHHBIM YU4eOHBIM MaTeprasam 1o
€CTeCTBO3HAHUIO, BKIIIOYas (PU3UKY, XUMUIO, OMOJIOTHIO, UMEIOIIIUMCS B CBOOOTHOM
noctyne B cetd IHTepHeT (3IeKTPOHHBIM KHUATAM, IIPaKTHKyMaM, TeCTaM, MaTeprajgam

EI'D u np.).

17




18

IlepeyeHb pekoMeHyeMbIX Y4eOHbIX U3IaHUI, JONMOJHUTEJIbHON NUTEepaTypbl.
OcHoBHas JquTEpaTypa:
1. EcrectBo3nanune. 10 kinacc. bazoseiit ypoBeHb. DDV . Yuedbuuk 2022r

Anekcamuna U.10., Namaktnonos K.B., Imurpues W.C. u ap./Ilox pen. AjnekcammHon
N.10. U3n. [Ipocesienue

2. buonorus.10 knacc. bazosiit yposens. 2DV ["abpuenssa O. C., OctpoyMoB
N.T'., Cinagkos C. A. u ap. U3narensctBo: IIpocserienne. 2022
3. ®dusuka. 10 kimacc. ba3oBblil 1 yriny0JeHHbIH YpoBHH (B 2 yacTax). U. 1. DDY

VYuebnuk 2022 Aropsl: ['ennenmreitd JI.O. u n1p. M3narenscTBo: [IpocBenieHue

4, Xumus. 10 knacc. bazossiii ypoBeHb. DDV Vuedonuk 2022

Astopsl: ['abpuensn O.C. U3narensctBo: [Ipocsernienue

5. Xumus. 10 knace. bazoBelii ypoBeHb. DDY

VYuebnuk 2022 Astopsl: Epemun B.B., Ky3emenko H.E., Tepenun B.W. u ap./ [lox
pen. Jlyauna B.B. M3narenscTBo: IIpocBenienue

6. Okogorug. 10-11 xknaccel. ba3oBeli ypoBeHL. DY

Yueonuk 2022 Atopsl: Ueproa H.M, I'anymun B.M., Korctantunos B.M.

M3narensctBo: IIpocBenienne

JlonoaHNTEIbHbIe HCTOYHUKM:

1.Crapony6ueB B.A. EctecTtBo3nanue. CoBpeMeHHbIE KOHIIETITNH [ DIEKTPOHHBIHI
pecypc] : yuebnoe nocodue st CI10 / B.A. Crapony0O1ieB. — DIEKTPOH. TEKCTOBBIS
nannbie. — Caparos: [IpodoOpazoBanue, 2020. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum nocryma: http://www.iprbookshop.ru/66386.html

2. Crpensuuk O.M. EcTecTBO3HaHME[ DNEKTPOHHBIN pecypc]: yueOHOoe mocodue ais
CIIO. Opaiit, 2018. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/1

3.Crapony6ueB B.A. EcrectBo3nanue. CoBpeMeHHbIE KOHIICTIUU| DJIEKTPOHH bl
pecypc]: yaeoHoe nocooue st CI10. Capatos.: [IpodobpazoBanue, 2019.URL.:html.
SBbC «IPRbooksy _http://www.iprbookshop.ru/66386.

4, http://biblioclub.ru/index.php?page=book&id=271493 (28.09.2018) .

5. Crpenpauk O.M. EcTecTBo3HaHUE: yaeOHOE MTOCOOUE ISl CTYICHTOB
npodeccHoHaNBHBIX 00pa30BaTEIbHBIX OPraHU3allii, OCBauBAIOIIUX Mpodeccun u
cnenuansHoctu CIIO. FOpaiit, 2018.

8.06mas xumusi. COOpHUK 3a/IaHUl ¢ TPUMEPAMU PEIICHUM [ DIIEKTPOHHBIN pecypc:
yueonoe nocobue mist CIIO / mox pen. A. Y. Amapues, JI. M. Aponnna M.: FOpaiit, 2018.
URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-

192A8BS58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1

10.boranuka[ DnekTpoHHbIH pecypc]: yueoHoe mocodue s CIIO / mox pen. E. B.
XKoxosa, H. B. CxnsipeBckas. M.: FOpaiit, 2018.

11. O6mas xumus. COOpHUK 3aJaHUi ¢ MPUMEPAMH PEIICHHI | DJIEKTPOHHBIN pecypc]:

yueonoe nocooue mist CIIO / mox pen. A. Y. Amapues, JI. . Aponnna M.: FOpaiit, 2018.
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2. HaumonanwsHas anekTpoHHas 6ubnuoteka [DnexkTpoHHsiid pecypc]. URL.:
https://H36.pd/.

3. Odwummaneueiii  cailt  kommanun  «Koncynprant  Ilmoc»  URL.:
http://www.consultant.ru

5. OdunmanbHpli callT WHOOPMAIMOHHO-TIPABOBOTO KoHcopiuyma «Komaeke»
URL.: http://www.kodeks.ru

6. Onexrponnsie karamoru Hayuwnoit 6mubnuorexu Jlarrocynuepcutera URL.:
http://www.elib.dgu.ru/?q=node/256

/. DneKkTpoHHO-OMONMOTEYHass  cuUcTeMa  «YHHUBEpPCUTETCKas  OuOnuoreka
onnaitny URL.: http://biblioclub.ru

8. DIekTpoHHO-OMOIMOTEeUHAS cucrema «IPRbo0Kks» URL.:
http://www.iprbookshop.ru/
4.  cucrema «IPRbooks» URL.: http://www.iprbookshop.ru/

KOHTPOJIb M OIIEHKA PE3YJbBTATOB OCBOEHHMS YUYEBFHOH
JAUCHUITJIMHBI

Kontposr ¥ omeHka pe3yjlbTaTOB OCBOCHUS  JIMCIUIUIMHBI  OCYIIECTBISETCS
Mperno/iaBaresieM B IpoIiecce MPOBEACHUS MPAKTUUYECKUX 3aHATHI U 1a00paTOPHBIX padoT,
TECTUPOBAHMS, a TaK)KE BBIMIOJHCHUS] OOYUYaAIOMMMUCS WHIWBHIYATbHBIX 3a7aHUM,
IPOEKTOB, UCCIIEAOBAHUM.

HToroBsimM KOHTPOJIEM OCBOCHMUA O6y‘-IaIOHII/IMI/IC$I JUCIHITIINHBI SABJIACTCA
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nudGeHInpOBaHHBIN 3a4ET.

Pe3yabTaThl 00yueHus: (0CBOEHHbIE YMEHHs], YCBOCHHbIE

q)OpMBI H METOAbI KOHTPOJA H

KOPIYCKYJISIPHBIE CBOMCTBAa CBETa, HEOOPATUMOCTH TEIJIOBBIX
[TPOLIECCOB, 3aBUCUMOCTh CBOMCTB BELIECTBA OT CTPYKTYPhI MOJIEKYJI,
3aBUCUMOCTb CKOPOCTHM XMMHWYECKOW pEakUuU OT TeMIEepaTypbl U
KaTaJIn3aTOPOB, KIETOYHOE CTPOEHHUE HKUBBIX OPraHU3MOB, POJIb
JIHK kak HOcHTENs HACJICICTBEHHON WH(OPMAIIUU, 3BOJIOIUIO
PKUBOMW ITPUPO/IbL, BIUSHUE JEATEIbHOCTH YEJIOBEKA HA SKOCUCTEMBI;

3HAHUA) OLIEHKH Pe3yJIbTAaTOB 00y4eHMsI
YMeHUs:
Texymmii KOHTpPOJb B hopme:

- TPUBOAUTH TPUMEpPbl  DKCIEPUMEHTOB W  HAOIIOACHUH,| TIOATOTOBKU OKIIAN0B,
060CHOBBIBAIOIINX: ATOMHOMOJIEKYIISIPHOE CTPOCHHE pe(bepaTgB, .

BEIIECTRA, - paboThI C yUeOHUKOM H
CYIIECTBOBAHHME  DIEKTPOMATHUTHOTO MOJSA M B3auMOCBsA3bC1OPHPIMI KOHCHCKTAMH.
DIIEKTPUYECKOTO W MarHUTHOTO  TOJeH,  BOJHOBBIE W

- 00BSACHATD MPHUKJIAIHOE 3HAUCHUE BAKHEUIITNX JOCTUKECHH B
00J1aCTH €CTECTBEHHBIX HAYK JJISI: PA3BUTHS YHEPTETHKH,
TPaHCTIOPTA U CPEJICTB CBSI3U, MOTYYCHUSI CHHTETUYECKUX
MaTEpHUAaJIOB C 33JJaHHBIMHU CBOMCTBaMHU, CO3JaHMSI OMOTEXHOJIOTHH,
nmedeHrs WH(EKIIMOHHBIX 3a00JIeBaHMM, OXpaHbl OKPYKaroIIen
Cpenbl;

Texymuit KOHTPOJbL B (hopme:
3aIUThI Ja00PATOPHBIX
pabor;

pelieHus 3aad,

paboThI CO CIIPaBOYHOM
uTepaTypoil.

- BBIJIBUTATh THITOTE3BI M MTPEIaraTh MyTH UX MPOBEPKH H JENaTh
BBIBOJIBI HA OCHOBE 3KCIIEPUMEHTAIILHBIX JaHHBIX, IPEICTABICHHBIX
B BUIe rpaduKa, TaOIUIIBl WK IUarpaMMBbl;

Texymuit KOHTPOIb B (hopMme:
peuieHus 3aaad.

3alUThI Ta0OPATOPHBIX
pabor;

TECTUPOBAHUS;

RANMMUTEI THIWURUNIVATRHEKIX

nHpopManuen, conepxkaiueics B coodbmenusx CMU, uatepHer -
pecypcax, HayYHOIIOIYJIIPHOM JINTEPATypE;

peleHus 3ajad,
paboTHI CO CIIPaBOYHOM
MTepaTypou.

TECTUPOBaHUS;
3alUThl NHAUBUAYAIbHbBIX

3agaHui
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- CIOJIb30BATh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B
[TPAKTUYECKON U MIOBCEHEBHOW KU3HU JJIS: OLIEHKH BIIUSHUS
Ha OPTaHM3M YEJIOBEKA JIEKTPOMArHUTHBIX BOJIH U
paZMoaKTUBHBIX U3ITyUYEHUH, SHEprocOepeKeHus,
0€30I1aCHOT0 MCII0JIb30BaHUS MaTEPHAIOB U XUMUYECKUX
BEIIECTB B OBITY, MPOMUIAKTUKYA HHPEKITMOHHBIX
3a00s1eBaHN, HHKOTHHOBOH, aJIKOTOJIbBHOW U HAPKOTHIECKOM
3aBUCUMOCTEHN, OCO3HAHHBIX JIMYHBIX EHCTBUM 110 OXpaHe
OKDVKAIOIIECH CDEBL.

Texymuit KOHTPOJIbL B hopme:

TECTUPOBAHUS,
paboThI C OTIOPHBIMU
KOHCIIEKTaMU U CIIPAaBOYHOMU
JTIUTEPATYPOH.

SHAHUA:

- CMBICT IIOHSATHH: CCTCCTBeHHOHayLIHBIf/'I METOJ IIO3HAaHHA,

depment, kietka, auddepenuunanus kierok, JHK, Bupyc,
OuosiornvecKkass JBOJNIONHSA, OuopazHOOOpasue, OpraHu3M,
MOIYJISIINS, SKOCUCTEMA, Oouoctepa, sHTpomUS,
CaMOOpTaHU3AIHNS;

JIEKTPOMAarHUTHOE I10JI€, IEKTPOMArHUTHBIE BOJIHBI, KBaHT,|
hBoonvs Beenennoi, 6ompIoi B3psiB, CoMHEUHAS CHCTEMA,|

raJIaKTHUKa, HepI/IOI[I/ILICCKI/Iﬁ 3aKOH, XHWMHUYCCKasA CBA3b,|
XHUMAYECKast PeaKIlnsi, MAaKPOMOJICKYIIa, OEIIOK,
KaTan3arop,

DopMbI KOHTPOJISE O0YUYEHHUS: - YCTHBIH
OIIpOC;

TECTUPOBAHUE;

3amura pedepara;

pelieHue 3a1a4

- BKJIQJ BEIMKUX YUYEHBIX B (HOPMUPOBAHHE COBPEMEHHOMN
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA.

DopMbI KOHTPOJI O0yUCHHUSL:

YCTHBIN OIIPOC;

AKTUBHOCTb HA 3aHITHAX
(1IOonIOJTHEHUS K OTBETaM COKYPCHHUKOB
U T.I1.);

ramuTa hedenaTta

- CTPOCHUC U (bYHKHHH CHUCTEM OPraHOB 3JOPOBOT'0O YCJIOBCKA

DopMbl KOHTPOJISI 00YUESHHUS:
YCTHBIN OIIPOC;
AKTUBHOCTH Ha 3aHSATHSIX;
TECTUPOBAHHUE;

3amuTa pedepara ;

- (bI/I3I/IOHOFI/I‘{eCKI/Ie XapPaAKTCPUCTHUKU OCHOBHBIX IIPOLCCCOB
PKU3HCACATCIbHOCTH OpraHrn3Ma 4€JI0BCKa

DopMbI KOHTPOJISE O0yUESHHUSL:
YCTHBIN OIIPOC;
AKTUBHOCTb HA 3aHSTHSX ;
TECTUPOBAHUE;

3amurTa pedepara;

- TATUEHUYECKUE HOPMBI, TpeOOBaHMS U MPaBUIJIa COXPAHEHHUS
1 YKPEIUIEHUS 3I0POBbs HA PA3JINYHBIX 3TAllaX OHTOI€HE3a

DopMbI KOHTPOJISE O0yUYCHHUS:
YCTHBIH OIpOC;
AKTUBHOCTb HA 3aHATUSAX ;
TECTUPOBAHUE;
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