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1 JJIOACHUTEJIBHAS 3AIINCKA

1.1. Oo6s1acTh NIPpUMEHEHUS POTrPAMMBI

OobmeoOpa3oBarenpHas yaeOHas TUCIUILINHA «XUMEs» u3ydaeTcs B ¢pumane 'Y B
r.136epbame Ha otgenenun CIIO, peanuzyromiero oOpa3oBaTENbHYIO MPOrpamMmy
cpeaHero oduero oopa3oBaHus B Mpe/iesiax OCBOCHUSI OCHOBHOW MPO¢eCCHOHATbHON
obpazoBarenpHO mporpammbl CIIO (OITOIT CIIO) Ha 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpU TMOATOTOBKE CIHEIHAIMCTOB CpeaHero 3BeHa. lIlporpamma
pazpaborana Ha ocHoBe TpeboBanuii DPI'OC cpeanero obmiero oOpazoBaHuUs,
NPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKaHUI0 M pe3yibTaTaM OCBOCHHS Y4eOHOMH
muctutuinabl - «Xumusi, PI'OC CIIO mno cnenumansHoctn 40.02.01 IlpaBo u
OpraHu3anMs COMMAJILHOr0 00ECMEeYeHUA, B COOTBETCTBUU ¢ PekoMeHmarusIMu 1o
OpraHM3alMy TOJY4YeHHUs] CpeAaHero oOmiero oOpa3oBaHus B MpejAesiax OCBOCHHUSA
oOpa3oBaTeiabHBIX MPOrpPaMM CpelHero mpodeccroHaasHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO oOmIero obpa3oBaHvsi €  y4eToM  TpeOOBaHMIA (denepanbHbIX
rOCyJIJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB U MOJTy4aeMon Ipodeccu.
JlorHaHHas mporpaMMa OpPUEHTHUPOBAHA HA JIMYHOCTHBIC METOIPEAMETHBIC U
MIPEAMETHBIX KOMIICTCHITHH.

JIUYHOCTHBIX:

- YCTOI>'I‘1HBBII>’I HHTCPCC K UCTOPHUHU U JOCTHUKCHUAM B 00J1aCTH €CTECTBEHHBIX

HayK, YyBCTBO FOPJIOCTH 32 POCCUMCKUE €CTECTBEHHbBIEC HAYKH;

- I'OTOBHOCTBb K IIPOAOJIZKCHHIO O6paBOBaHI/I$I, ITOBBIIIICHHUTIO KBaJ'II/I(bI/IKaI_II/II/I B
H36p3.HHOI>i HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU C UCIIOJIB30BAaHHCM 3HaHWH B 00JIacTH

CCTCCTBCHHbBIX HAYK;

- O00BEKTUBHOE OCO3HAHUE 3HAUMMOCTH KOMIIETEHIIMH B 00J1aCTH €CTECTBEHHBIX
HayK JJI 4eJIOBeKa U OOLIECTBA, YMEHHE HCIIOIb30BAaTh TEXHUYECKUE JOCTUKEHUS B
o0JacTh XUMHHM, JUIsl TOBBIIIEHHS COOCTBEHHOTO WHTEIIEKTYaJbHOIO Pa3BUTHUS B
BBIOpaHHOM NPO(heCCHOHATBHOM eATEIbHOCTH;

- YMEHUE NPOaHAJIU3UPOBATh TEXHOI'CHHBIE IMOCIEICTBUS ISl OKpPYXKaroIen
Cpelibl, OBITOBOM M MPOU3BOICTBEHHOM JEATEIILHOCTH YEJIOBEKA;

- T'OTOBHOCTb CaMOCTOATCIBHO IIO6I)IBaTI> HOBBIC HJIA ce0s €eCTEeCTBEHHO-
2
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HayYHBIC 3HAHUS C UCIIOJIb30BaHUEM JISI TOTO JJOCTYITHBIX HCTOYHUKOB HH(OpMAITUH;
- YMEHHUE VIPABIATh CBOCH II03HABATEIBLHON JCATCIBHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS;

- yMEHHUE BBICTPAUBAaTh KOHCTPYKTHUBHBIC B3aWMMOOTHOIICHUS B KOMaHJE IIO
pelIeHnIo O0IIKMX 3a/1ad B 00J1aCTH €CTECTBO3HAHUS,

- MeTanpeaIMeTHBIX:

- OBJIaJICHHEC YMEHUSMH W HaBBIKAMHU PA3JIMYHBIX BHUOB ITO3HABATEIHHOU
NEATETLHOCTH VISl H3yYCHUS PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

- IIPUMEHCHHE OCHOBHBIX METOJOB IIO3HAHUS (HAOMIONCHHUS, HAyIHOTO
AKCIIEPUMEHTA) MJIs M3YYCHHS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, ¢ KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTAIKHBATHCSA B MPO(eCCHOHATHHON
chepe;

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

- YMEHHE  HCIOJIb30BaTh  pPAa3jW4YHbIe  WCTOYHHKHA  JUIS  TIOJYYEHUS
€CTECTBEHHOHAYYHOH WH(OpPMAIIMU U OIICHUBATh €€ JJOCTOBEPHOCTD JIJIST TOCTHIKCHUS
IIOCTaBJICHHBIX II€JIEH U 3274,

- npeaIMeTHbIX:

- c(hOpMHUPOBAHHOCTh YMEHHUN MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS JJIs1 KaXK0T0 YeI0BeKa, HE3aBUCHMO OT €T0 MpodeCCHOHAIBHOM ASATEILHOCTH,
paznuyath (GakThl U OICHKW, CPAaBHUBATH OICGHOYHBIC BBIBOJBI, BUJICTh 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, SKOHOMUUYECKYI0, TEXHOJIOTHYECKYFO, COITHATBHYIO M A THICCKYIO
cdepsl AesATeTPHOCTH YEIOBEKA,;

- BJIaJICHUE 3HAHUSAMH O HamOoJiee Ba)KHBIX OTKPBITHSAX W JIOCTHIKCHHUSIX B
00J1aCTH XMMHH, TTOBJIUSABIINX Ha 3BOJIIOIUIO TIPECTABIICHUH O MPUPO/IS, Ha pa3BUTHE

TEXHUKHU U TEXHOJIOTHUH;



- chOpMHUPOBAHHOCTh YMEHUSI MPUMEHSATH €CTECTBEHHOHAYYHbIC 3HAHUS JUIs
OOBSICHEHUS  OKPYXKAIOIIMX  SIBICHUM, COXPAaHEHHsI 3J0pPOBbs, OOecredeHus
0€30MacHOCTH  JKU3HENEATEIbHOCTH, OEpEeXHOT0  OTHOWIEHUS K  MPHPOIE,
PalMOHANBHOTO TPHUPOJONOIL30BAHNS, & TAaKXK€ BBINOJHEHUS POJU TPaMOTHOTO
MOTPEOUTEIS;

- c(hOpMHPOBAHHOCTh YMEHUI aHAJIU3UPOBATh, OLIEHWBATH, MIPEICTABICHUS O
HAy4YHOM METO/I€ IMO3HAHMSI MPUPOJIBbI U CPEJICTBAX U3YUEHUSI MEraMupa, MakKpoMupa u
MUKpPOMHpA; BJaJeHUE NpUEMAMU E€CTECTBEHHOHAYUYHBIX HAOIO/ICHUI, OMBITOB
UCCJIEIOBAHUI U OIIEHKU JJOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTATOB;

- BJIAJICHUEC TOHATUWHBIM ammapaToM XUMHUW KaK HayKd, TO3BOJISIOIINM
MO3HaBaTh MHUP, Y4aCTBOBAaTh B JHMCKYCCHSX IO €CTECTBEHHOHAYyYHBIM BOMPOCAM,
UCIIOJIB30BATh PAa3UYHbICE UCTOYHUKKA HH(OpPMAIUU JJIS MOATOTOBKHA COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCUTHhCS K cooOmeHmsiMm CMMU, comepkamyM HaydHYIO
uHpopManuro.

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

. KonuuecTBo 4acoB Ha OCBOCHHE TPOrPAMMbI Y4EOHOU AUCIMIIIMHBI IO OYHON
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
oOsi3aTtennbHOM mpenMeTHo obnactu «EctecTtBenHble Haykum», DPI'OC cpeanero
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[I[ICC3 mecto yueOHOW ITUCHMIUIMHBI «XUMHS»— B COCTaBe
o0mreo0pa3oBaTeIbHBIX YUYEOHBIX TUCHUIUINH, (OpMUPYEMBIX U3 00s3aTEIBHBIX
npeametHbix obnacteit @I'OC cpennero obmiero o0pa3oBaHus, AJis CHELHMAIBHOCTH

CIIO 40.02.01 IlpaBo u opraHu3amusi COUMAJIbHOr0 obecmedeHus (0a30BOI
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MOATOTOBKM), JHUCIMIUIMHA BXOJUT B IHMKI 0a30BBIX 00I1€00pa30BaTEIbHBIX

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 CTPOCHUE  BEIIECTBA, CYIIECTBOBAHHE
AJIIEKTPOMArHUTHOTO TIOJISI M B3aUMOCBSI3b AJIEKTPUUECKOTO M MAarHUTHOTO TIOJIEH,
BOJTHOBBIC Y KOPITYCKYJISIPHBIC CBOMCTBA CBETA, HEOOPATUMOCTH TETUIOBBIX ITPOIIECCOB,
paz0eranue TaJaKkTUK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYPBHI MOJIEKY,
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEeaklMu OT TeMIEpaTypbl W KaTaau3aTopoB,
KJIETOYHOE CTPOCHHE JKMBBIX OpraHn3mMoB, poib JIHK kak HocuTenu HaciieacTBEeHHON
uH(OpMAITIH, IBOJIOIMIO YKUBOU MPUPOIbI, MPEBPALIEHUS] YHEPTUU U BEPOSITHOCTHBIN
XapakTep MPOILECCOB B >KMBOW M HEXUBOW MPHUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB
AKOCUCTEMBI, BIUSHHE JEATCILHOCTH YEJI0BEKa Ha DKOCHCTEMBI;

-OOBSICHATh ~ TPUKJIAJAHOE 3HAYCHHE  BAKHEUIINX
JTOCTIDKCHHI B 00JIACTH €CTECTBEHHBIX HAYK JIJIS: Pa3BUTHS DHEPTEeTUKH, TPAHCTIOPTA U
CPEIICTB CBSI3W, MOJYYEHUS CUHTETUYECKHX MATEPHAIIOB C 3aJaHHBIMU CBOWMCTBAMH,
co3fgaHusi OWOTEXHOJOTWHM, JiedeHUsT WHQPEKIIMOHHBIX 3a00JeBaHUN, OXpPaHbI
OKPYXKaIOUIEN CPEJIbL;
- BBIBUTATh TUMOTE3BI U TIPEJJIaraTh MyTH WX TIPOBEPKH, JI€TIATh BHIBOJBI HA OCHOBE
AKCIIEPUMEHTAIBHBIX JaHHBIX, IMPEACTABICHHBIX B BHJE rpaduka, TaOJHIBI WM
JUarpaMMBbl;
- paboratb c Hay4dHoOU wuH(poOpMarmeit, coaepxarieiics B coobOmenusx CMU,
WHTEPHET-pecypcax, HayYHO-TIOMYJISIPHON JIMTEPaType;
- BIIaJIETh METOJAaMH MOVCKA, BBIICISATH CMBICIIOBYIO OCHOBY U OIICHUBATH
JIOCTOBEPHOCTH MH(POPMAIIHH;
- HWCIOJIL30BaTh MPHOOPETECHHBIC 3HAHKUS U YMEHUS B IPAKTHUECKOHN JACSITETLHOCTH U

HOBCGHHGBHOﬁ KHU3HHU JJIA OLICHKHA BJIMAHUWA Ha OpraHu3M 4CJIOBCKA
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AIIEKTPOMArHUTHBIX BOJIH U PAJIMOAKTUBHBIX U3ITyUYEHU, YHEPrOCOEpEKEHUS;

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

- mpodunakTUKd WHQEKIMOHHBIX 3a00JIeBaHUN, HUKOTHHOBOH, AalKOTOJIBHOW U
HapKOTUYECKOMN 3aBUCUMOCTEN;

- OCO3HAHHBIX JIMYHBIX JIEUCTBUM IO OXPAHE OKPYKAIOLIEH CPEIb

- 1.4. PexomMeHayemoe KOJMYECTBO 4YacCOB HA OCBOCHHE TPHUMEPHOM
NporpaMMbl Y4eOHOH JUCHUIIIHHBI:

- MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs Ha J{O: - 72 gacoB, B ToM
quClIe:

- 00s13aTeNNbHON ayTUTOPHON y4eOHOM HArpy3ku oOydaromierocs -36 4acos;
- CaMOCTOATEITLHON paboThl 00ydJaroIierocs - 36 4acos;

Ha O30 72:

- 00s13aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku odyuaromerocs -12 yacos;

- CaMOCTOATEITLHOM paboThl oOy4aromierocs - 60 yacos

2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JJUCHHUIIIUHBI «kECTECTBO3HAHMUE».

XUMHUS - HEOThEMJIEMAsI COCTABJISIONIAS KYJIbTYPbI: OMPEACIISIi MUPOBO33PEHUE
YeJIOBEKa, OHO MPOHUKAET U B T'YMaHUTapHYIO cdepy, U B OOIIECTBEHHYIO >KHU3Hb.
PannoHanbHbIi  €CTECTBEHHOHAYYHBIM METOJ, C(HOPMHUPOBABIIMICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHOHAYYHYIO KapTUHY MHpa, HEKOe 00pa3Ho-
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUM.

XuMus - HayKa O BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX, MPOLECCAX
MpeBpalleHus], UCIIOIb30BaHUHU 3aKOHOB XUMHUU B MTPAKTHUECKOM JEATCIIBHOCTH JIFOJIEH,
B CO3/IaHUM HOBBIX MATEPHUAJIOB.

B mpodeccuonanbHbix  00pa3oBaTENbHBIX — OPTaHU3ANMSIX, PEATU3YIOIMINUX
o0pazoBaTeIbHYyIO IIPOrpaMMy CpeaHero odiiero oopa3oBaHus B Mpeesiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO OOIIET0 00pa3oBaHusl, U3ydaeTcs «XUMUN», YTO HE
HapYIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO 00pa3oBaHus CTyaeHTOB. [Ipu
ocBoenuu mnpodeccuit CIIO u cnenmansHocterd CITO conuanbHO-PKOHOMUYECKOTO U

TYMaHUTapHOTO mNpoduiel mpodeccnoHaaTbHOr0 00pa3oBaHUsl XHUMUS HM3ydaeTcs Ha
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6azoBoM ypoBHe DPI'OC cpeagnero oOmiero o0Opa3oBaHUsI C Y4eTOM cCHEIU(PUKH
ocBanMBaeMo mpodeccur WIH CHEeUUATbHOCTH. DTO BBIpAXKaeTcsl B COJACPNKAHUU
00y4eHMsI, KOJTMIECTBE YaCOB, BBIJCISIEMBIX HA U3YUCHHUE OTACIBHBIX TEM MPOTPAMMBI,
rIIyOMHE UX OCBOCHHMSI 00YyHarOIIMMUCS, 00beMe U XapaKTepe MPaKTHUYECKUX 3aHATUH,
BHJIaX BHEAYJJUTOPHOM CaMOCTOATENIbHOU pabOThI CTYIEHTOB. B mpoiiecce peanuzanuu
COJICp)KaHUSI W UW3YYEHUM Y4ueOHOro wmarepuaja M0 XHUMHH LeJIecoo0pa3Ho
aKIIEHTUPOBATh BHUMAaHUE O0YyYAIOIINXCA HA )KM3HEHHO BaXKHBIX 00BEKTaX MPUPOJIBI U
opraHu3Me 4deioBeka. OJTo rTuapocdepa, arMmochepa u Ouocdepa, KOTOpPHIE
paccMaTpUBaOTCS C TOUYKH 3pEHUS XUMUYECKUX COCTABOB U CBOMCTB, UX 3HAYCHUS JIJIS
KUBHEJEATENbHOCTU JIIOAEH, 9TO COJepKaHue, OCBEIIalolee POJb BaXKHEHUIIUX
XUMHUUYECKUX JJIEMEHTOB B OpPraHU3ME€ YEJIOBEKAa. 3aMETHOE MECTO B COJICpKaHUU
y4eOHON JUCIUIUIMHBI 3aHUMAET y4eOHBbI Marepual, HE TOJbKO (opMuUpyromun
€CTECTBEHHO-HAYUYHYIO KApTUHY MHpAa Y CTYJEHTOB, HO M PACKPHIBAIOIIUMA
MPAKTUYECKOE 3HAYCHUE ECTECTBEHHOHAYUYHBIX 3HAHUM BO BceX cdepax >KU3HH
COBPEMEHHOT0 O0IIECTBA, B TOM YHCIIe B TyMaHUTApHOHU cdepe.

B nenom ydeOHast AMCHUIUIMHA «XUMHS», B COJEpPKaHUU KOTOPOH BEIyLIUM
KOMIIOHEHTOM SIBJISIFOTCSl HAy4YHbIE 3HAHUSI U HAYYHBIE METO/bI ITO3HAHUS, TO3BOJISET
chopMUpOBaTh y 00YUYaIOMIMXCS ILEJIOCTHYIO €CTeCTBEHHOHAYUYHYIO) KapTUHY MHpa,
npoOyIUTh Y HUX SMOIMOHAIBHOIIEHHOCTHOE OTHOIIIEHHE K U3y4aeMOMY MaTepuaiy,
TOTOBHOCThH K BEIOOPY JIEHCTBHI ONpEIeTICHHON HATTPABICHHOCTH, YMEHUE KPUTHUUECKH
OIICHUBATh CBOM U UYXKUE€ JEUCTBUS U MOCTYIKHU.

WNuTterpupoBanHoe  coaepkaHue  y4eOHOW  JNUCHUIUIMHBI  TIO3BOJISET
npenojaBaTeyil0  XUMHU  OpPraHW30BaTh HW3YUYEHHUE JUCHUIUIMHBI, HUCIOJB3YS
UMEIOIIMECS ~ YacTHbIE  METOAMKM  TpernojaBaHus  npeamera.  M3ydeHwue
o01reo0pa3oBaTeTbHON YUeOHOM MTUCIUTIIUHBI « XUMUS» 3aBEPIIASTCS MOABEACHHEM
uTOroB B (Qopme audPepeHuIrpoBaHHOTO 3a4yeTa B paMKax MPOMEKYTOUYHOM
aTTecTaluu CTyJeHTOB B mpoiecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ nonydenuem

cpearero oomero odpaszopanus ( IIIICC3).
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3.COAEP)KAHUE YUYEBHOW IUCHUILIVHBI.
3.1. Conep:xkanue yueOHOM JUCHMILIUHBI.
OO01mas 1 HeopraHu4veckasi XuMmsl.

BBenenne.  Xumuyeckas ~ KapTMHa  MHpa  KakK ~ COCTaBHas  4acTh
€CTECTBEHHOHAYYHOU KapTUHBI MUpa. PoJIb XMMUU B )KU3HU COBPEMEHHOTO OOIIECTBA.
[IpuMeHeHHe JOCTHXKEHUW COBPEMEHHOW XHMHM B TyMaHHMTapHOW cdepe
nesTeabHOCTH  o0lecTBa. XUMHUYECKOE COJIEp)KaHWe Y4uyeOHOM  JTUCHUTIIMHBI
«EctecTtBo3Hanue»  npu  ocBoeHun  cneunumanbHocte  CIIO  coumanbHO-
HKOHOMHYECKOTO ¥ TYMaHUTApHOTO Mpoduiiei mpoPecCHOHATbHOTO 00pa30BaHuUs.

OcCHOBHbBIE OHATHS M 3aKOHBI XMMHH.

[Ipeamert xumuu. BemectBo. ATom. Mosiekyna. XUMHUECKHI 371EMEHT U (POPMBI
ero cymiectBoBaHus. [IpocTeie u croxkHbie BemecTBa. JleMoncrpanuu Habop moaeneit
aTOMOB U MOJIEKYJI. MI3Mepenne BemecTBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB
1 MOJIeKyJl. OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIsIpHas Macchl. KonmdyecTBO BEMIECTBA.
[TocTosiaHas ABoragpo. MomnspHas Macca. 3akoH ABoraapo. MomsipHbIil 00beM ra3oB.
KosinuecTBEeHHBIE M3MEHEHHMA B XMMHUM KaK YacCTHBIM Cllydaid 3aKOHOB Iepexoja
KOJINYECTBEHHBIX M3MEHEHHM B KauecTBeHHbIE. M. B. JIOMOHOCOB-«II€pBbIN PYCCKHUI
yHuBepcuteT». MnmocTpanum 3aKkoHa COXpaHEHUsI MacChl BELIECTBA.

IMepuoaunueckuii 3akoH u [lepuognyeckasi cucreMa XUMHYECKHX
aemenToB /I.1. MeHnaeieeBa.
OtkpeiTue Ilepuoanueckoro 3akonHa. Ilepmoagmueckas cucteMa XUMHYECKHX

sanemeHToB /. 1. MenneneeBa. 3nauenue llepuoanueckoro 3akona u Ilepuoanueckoit
cucteMbl xuMuuyeckux ossemeHToB JI. M. MeHnneneeBa mis pa3BUTHS HAyKU U
MOHUMAaHUsT XuMHYeckor kaptunbl mupa. JI. M. MenneneeB 00 oOpa3oBaHUU H
rocyaapcTBeHHON monutuke. Jlemonctparus Pasmuunbsie dopmbr [lepuomnyeckoit
CUCTEMBbI XUMHUUYECKUX d1eMeHTOB [[.M1.MeHnerneesa.
Boaa. PactBopsl

Bona B mnpupoae, ObITy, TeXHHKE W Ha Npou3BojcTBe. Duznmyeckue Hu
XMMHUYECKUE CBOMCTBA BOAbLI. ONpeCHEHNE BOJIbl. ATPEraTHBIE COCTOSIHUSA BOJBI U €€
MEePEXOAbl U3 OAHOTO arperaTHOro0 COCTOSIHUA B pyroe. JlemoncTpauns Ousnyeckue

CBOMCTBA BOJbI: IMOBCPXHOCTHOC HATAXKCHHUEC, CMAaYHMBAHMUC. XHUMHYECKHE pEaKuum.

8
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[ToHATHE O XUMUYECKON peakuuu. TUIbl XUMUYECKUX peakuuil. CKOPOCTh PEaKIu U
GbakToppl, OT KOTOPBHIX OHa 3aBUCUT. JlemMoHCTpanus XUMUYECKHE PpEaKIUH C
BBIJICJICHUEM TEIUIOTHI.

Heoprannuyeckue coeiuHeHM .

Knaccudukanuss HEOpraHMYEeCKUX COEAMHEHUHW M uX cBoMcTBa. OKCHUIBI,
KHCJIOTBI, OCHOBaHUsA, COJU. BakHeWlne COeNMHEHUS METAUIOB U HEMETAIOB B
MIPUPO/JIE U XO3SIMCTBEHHOM AEATENbHOCTH YesioBeKa. MeTaubl U cruiaBbl. CoeTMHEHHS
METAJIJIOB KaK COCTaBHAsl YaCTh CPEJICTB M300pa3UTENIbHOTO UCKyccTBA. HemeTramisl u
UX COCIVHECHUS.

Oprannuyeckasi XuMus

Oprannueckne coenuHeHHs: (OCHOBHBIE TOJIOKEHUST TEOPUU  CTPOECHUSA
OpraHUYeCcKuX coeauHeHuid. MHorooOpasue opraHudeckux coenuHeHui. [lonsTue
M30MEPHH.

\Vrnesomopoasl. [lpenenbHble W HENpeIeNbHBIC YIJIEBOAOPOAbL. Peakius
noauMepusanuu. [ IpupoaHpie HCTOYHUKH YIII€BOIOPOAOB. Y TIIEBOIOPOIbI KAK OCHOBA
MEXKTyHApPOIHOTO COTPYIHUYECTBA U BAKHEUIIINM NCTOYHUK (DOPMUPOBaHUSI 010/ IKETa
P®. Kucnopoacoaep:xaiuye opraHnuecKre BEIeCTBa.

[IpencraBurenu KHUCJIOPOJICOICPKAIINX OpPraHMYEeCKUX  COCIMHEHU:
METHWJIOBBIM U STUJIOBBIMA CIIUPTHI, IIIULUEPUH, YKCYCHAsI KUCIOTA. JKUPBI KaK CI0KHBIE
a¢upbl. YTIEBOABI: TIIOKO3a, KpaxMall, eJUTI0103a. A30TCoAepKaIiue OpraHuIeCcKrue
COCIMHEHUsI. AMUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue U Ouosiornyeckas QyHKIUs
OEJIKOB.

JdeMoHcTpanus:

Paznuunbie BUbI IIJIaCTMAacCC U BOJIOKOH.

XHUMHSA H )KU3Hb.
XUMHS 1 OPraHru3M YeJI0BEKa. XHUMUYECKUE JIEMEHTHI B OPraHU3ME YEJIOBEKA.
Opranndeckue W HeOpraHumdeckue BemecTBa. OCHOBHBIC >KM3HEHHO HEOOXOJHUMBIC
COCIMHEHUS: OCJIKH, YTIIEBOIbI, )KUPbI, BATAMUHBI.

YrneBobl - TJIIaBHBI KCTOYHUK YHEPTUU OpraHu3ma. Pojb )KUpOB B OpraHu3Me.
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XO0JEeCTEpUH U €r0 POJib B 3J0POBbE YeIOBEKa. MUHEpaIbHbBIE BEIIECTBA B IIPOLYKTaX
NUTaHUsl, nuiieBble 100aBku. COalaHCUPOBAHHOE MTUTAHUE.

Xumusa B ObiTy. Boma. KauectBo Bombl. Mormue W YHCTSAIUME CPEACTBA.
[TpaBuiia Ge3omacHoOil pabOTHI CO cpeAcTBaMM OBITOBOM XMMHUHU. Poiib XMMHUECKHX
AJIIEMEHTOB B )KM3HU pacTeHUU. Y 100peHus. XMMUYECKUE CPEICTBA 3aLUThl PACTEHHI.

3.2. PexomMeHayemMoe KOJUYECTBO YACOB HA OCBOEHHUE MPOTrPaMMbIl
AUCUMILIMHBI:
MaKCUMaJbHOU yueOHON Harpy3Ku oOydaromierocsi /2 4acoB, B TOM YHCIIE Ha

JO: obs13aTenbHOM ayAMTOPHOM yueOHOM Harpy3ku oOyuatomierocst 36 yaca;
CaMOCTOSATEILHOM paboThl 00y4Jarorerocs: 36 4acos.
Ha O30
00s3aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyuatomierocst 12 yaca;

caMoCTOSITeNsHOM paboThl oOyuatomerocs: 60 gacos.

5.3. O0beM yueOHOM JMCHUILIMHBI M BUABI Y4eOHOH padoThI

Buj yueGHoii padoThl Oobvem uacos /10
030
J10 1 cem \ 2 cem

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72 72
O0si3aTe/IbHASI AyTUTOPHAN YUyeOHAs1 HArPy3Ka (BCero) 36 12 0

B TOM YHCIIE:

NPaKTUYECKUE 3aHATHS 36 6 0
TEOPETUUYCCKHE 3aHATHUS 0 6 0

KOHTPOJIbHBIE paOOTHI - - -

KypcoBast pabota (TIpoekT) (eciu npedycmompero) - - -

CamocTosiTesibHasi padoTa cTyaeHTa (BCero) B TOM YHCIie 36 60 0

pemeHue 3ana4 opopmieHue oTuéToB paboTa ¢ yueOHUKOM
MOJrOTOBKA JTOKJIAJIOB U pedepaTon
UToroBas arrectaums ¢ popme ouggepenyuposarnnozo 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, CAMOCTOATEIbHAs padoTa o0y4aouuxcs, 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.).
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IlepeyeHb pekoMeHyeMbIX Y4eOHbIX U3IaHUI, JONOJHUTEJIbHON 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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https://urait.ru/fpu/prosv
https://urait.ru/book/himiya-10-klass-bazovyy-uroven-efu-10615
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https://urait.ru/fpu/prosv
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URL.: https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192A8B58E8C?2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1

12. T'a6puensu O.C. Xumus. [Ipaktukym: yueoHoe nocooue. M.: JIpoda, 2014.
13.T'abpuensa O.C.Xumus. TecTsl, 3anaun 1 ynpakHeHus: yaebHoe mocooue. M.: Jlpoda,
2014. Xumus. 1. I'pomos C.B. lllaponosa H.B. ®u3uka, 10—11: Kuwura s
npenogasarens. - M., 2009.

HNuTepHeT- pecypcesbi:

1. Hayunas snextponnas oubnuoreka eLIBRARY .RU [DOnekTponHsblit pecypc].
URL.: http://elibrary.ru

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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