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1 .MOACHHUTEJIbBHASA 3AININCKA

1.1. Oobs1acTh NIPUMEHEHUSA NPOTPAMMBI

Oob1eoOpa3oBaTenpHas yueOHast TUCHUILUIMHA «XUMUs» u3ydaercs B ¢pummane [AI'Y B
r.136epbame Ha oraenenun CIIO, peamusyroimiero oOpa3oBaTeIbHYIO MNPOTrpaMMy
cpemHero obmero oOpa3oBaHMs B MpeIesiax OCBOSHUS OCHOBHOW MpodecCHOHaATBLHOM
oOpazoBarensHoil nmporpammbel CITIO (OIIOIT CIIO) na 06a3e OCHOBHOTO OOIIEro
oOpa3oBaHUs TIpU TMOATOTOBKE CIEIUAIMCTOB CpeaHero 3BeHa. [Iporpamma
pazpabotana Ha ocHoBe TpeboBanmii PI'OC cpegHero obmero oOpa3oBaHUS,
NPEABABISIEMBIX K CTPYKTYpe, COIEPKaHUIO W pe3yJbTaTaM OCBOCHHUS Y4eOHOM
muctumnael «XuMust, PI'OC CIIO nmo cnenmansHOCTH 38.02.01 «9KOHOMHKA M
Oyxrajrepckuii y4der (IO OTpPaC/siM)», B COOTBETCTBHM C PexoMeHAauusMu IO
OpraHu3alliyd TOJYYEHHUs CpeaHero ooimero oOpa3oBaHUS B Tpenesiax OCBOCHHUS
o0pa3oBaTEIbHBIX MPOrPAMM CPEIHETO MpodeccHoHaIbHOro 00pa3oBaHUsl Ha Oasze
OCHOBHOTO  00miero oOpa3oBaHusi C y4yeToM TpeOoBaHUM  deaepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U TOJTy4aeMon Mpodeccu.
JlorHaHHasT TporpaMMa OpPHUEHTHpPOBaHAa Ha JIMYHOCTHBIE METONPEIMETHBIE U
MPEAMETHBIX KOMIIETEHITUH.

JIMYHOCTHBIX:

- YCTOMYMBBIA UHTEPEC K UCTOPUU U JTOCTUKEHUSM B 00JACTH €CTECTBEHHBIX
HAyK, 9yBCTBO FOPJIOCTH 32 POCCUNUCKHUE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K MPOAOHKCHHUIO 00pa30BaHMs, TOBBINICHUIO KBaTU(UKAIIUU B
n30paHHOM MPOGECCHOHAIBHOM JISITEIIBHOCTH C HCIIOJb30BaHUEM 3HAHUM B 00JIaCTH
CCTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHITUH B 00JIaCTH €CTECTBCHHBIX
HayK JUIsl YeJOoBeKa 1 0OIEecTBa, yMEHUE HCTOIb30BaTh TEXHUYECKUE TOCTHKCHUS B
00JIaCTH XWMUH, I TIOBBIMIEHUS COOCTBEHHOTO WHTEJUICKTYyaJIbHOTO pPa3BUTHS B
BBIOpaHHOM TTPO(ecCHOHATBLHOM IeITeTbHOCTH;

- YMEHHE TPOAHATU3UPOBATh TEXHOTEHHBIC IMOCIEACTBUS I OKPYKAIOIICH
cpelibl, OBITOBOW M TPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA;

- T'OTOBHOCTb CaMOCTOATCIBHO I[O6BIBEITL HOBBIC I ce0s1 ecTeCTBEHHO-



3

Hay4HBIC 3HAHUS C UCIIOJIb30BaHUEM JJISI 3TOT'O JOCTYIMHBIX HCTOYHUKOB UH(GOPMAIIUH;
- yMEHHUE YHPaBJIATh CBOEH IMO3HABATEIBHOM JEATEIbHOCTBIO, IMPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI;

- YMEHHUE BBICTpPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJE IO
pelIeHnIO OOIIMX 3a/1ad B 00J1aCTH €CTECTBO3HAHMUS;

- MeTanpeaMeTHbIX:

- OBJAJICHUE YMEHMSIMH W HaBBIKAMHU Pa3JIMYHBIX BHUJIOB I103HABATEIHHOU
JEATEIIbHOCTH JIJIs1 U3YUYE€HUS Pa3HbIX CTOPOH OKPY>KAIOIIET0 €CTECTBEHHOTO MUPA;

- IIPUMEHEHHE OCHOBHBIX METOJOB II03HAHUSA (HAONIOACHUS, HAYYHOIO
AKCIEPUMEHTA) JIsl U3YYEHUS Pa3JIMUHBIX CTOPOH €CTECTBEHHO-HAYUYHOW KapTUHBI
MHUpA, C KOTOPHIMUA BO3HUKAET HEOOXOJIMMOCTh CTAJIKUBATHCSA B MPOQPECCHOHATBLHON
cepe;

- YMEHHE ONPENEIATh EIN U 3aJlaud JIeITeIIbHOCTH, BEIOUPATH CPEACTBA IS
UX JIOCTIKCHUS Ha MPaKTHKE;,

- YyMEHHE  HWCIOJIb30BAaTh  Pa3IMYHBIC  HMCTOYHHUKH  JUIS  TIOJYYEHUS
€CTEeCTBEHHOHAYYHOU MH(OpMAIIKU U OIIEHUBATh €€ JOCTOBEPHOCTH JIJIsl TOCTUXKECHUS
IIOCTABJICHHBIX II€JIEH U 3a/7a4;

- npeaIMeTHBIX:

- c(hOpMHUPOBAHHOCTh YMEHHMM TMOHHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO
3HAHUS JJI KaXKJ0T0 YeJI0BeKa, He3aBUCHMO OT €0 MpodeCcCHOHANBHOM JeATeIbHOCTH,
paznuyaTth (aKThl U OICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJIBI, BUACTh UX CBS3b C
KPUTEPHUSIMHU OIIEHOK U CBS3b KPUTEPHUEB C ONMPEACIEHHON CUCTEMOU [IEHHOCTEM;

- dbopMHpOBaHHE TIOHMMAaHUS M B3aWMO3aBUCUMOCTH XUMHUU C JIPYTHMH
€CTECTBEHHBIMU HayKaMHU,;

- c(OPMHUPOBAHHOCTh, TOHUMAaHUS BIUSHHUS €CTECTBEHHBIX HAyK Ha
OKPY’KaIOIIYI0 CPey, SKOHOMUYECKYI0, TEXHOJIOTMYECKYI0, COITUATBHYIO U STUUECKYIO
chephl IeATeILHOCTH YSIOBEKA,

- BJIaJICHUE 3HAHUSMH O HauOoOJIee Ba)KHBIX OTKPBITHSAX W JIOCTIIKCHHSIX B
00J1aCTU XUMHH, MOBJIMSABIIINUX HA SBOJIIOLMIO MPECTABICHUI O MPUPOE, HA PA3BUTHE

TEXHUKHU U TEXHOJIOTHUH;



- c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHATh €CTECTBEHHOHAYYHbIE 3HAHUS IS
OOBSCHEHUS  OKPYXKAIONIMX  SIBJICHUW, COXpaHEHUs 3JI0pOBbs, OOECIeUCHHUs
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpeKHOro  OTHOLIEHUS K  HIPHUPOJE,
palMOHANBHOTO TMPUPOJONOIB30BAHMS, a TaK)KE BBINOJIHEHUS POJM TPAaMOTHOIO
MOTPEOUTENS;

- c(hOpMHPOBAHHOCTh YMEHHI aHaU3UPOBATh, OLICHUBATh, MPEACTABICHUS O
HAy4YHOM METO/I€ MO3HAHUS TPUPOJIbI U CPEJICTBAX U3YUCHUS] MEraMupa, MakKpoMupa u
MUKpPOMHpA; BJaJeHHE MpUEMAMHU €CTECTBEHHOHAYYHBIX HAOMNIOICHUN, OIBITOB
UCCJIEJOBAaHUM 1 OLIEHKH TOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB;

- BJIQJICHWE TOHSATHIHBIM alapaTtoM XWUMUU KaK HayKd, MO3BOJISIONIAM
MO3HaBaTh MHUP, Y4aCTBOBAaTh B JHCKYCCHSIX TIO0 €CTECTBEHHOHAYYHBIM BOIpPOCaM,
UCIIOJIb30BaTh pa3jMyHble MCTOYHUKM MH(POpPMALUHU JJIs MOATOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUTbCS K coobmenusm CMMU, coxpepxamum HayyHYIO
uHdOpMaIHIO.

- c(hOpMHPOBAHHOCTh HAaBBIKOB 0O€30mMacHOi pabOThl BO BpEMsl MPOEKTHO-
UCCJIEIOBATENLCKOW M AKCHEPUMEHTAIBHOM NIESTEIbHOCTH, MPU HCIOJIb30BAHUU
71a60paTOPHOTO 00OPYIOBAHUSI.

- KonuvecTBO 4acoB Ha OCBOEHHUE MPOTPaMMBbl y4€OHOUM AUCIUIUIMHBI 10 OYHOU
dbopme o0yuenus 724.

- 1.2. MecTo AUCHUIUIMHBI B CTPYKType NPOrpaMMbl TOATOTOBKH
CIEeNUAJMCTOB CPeAHero 3BeHa: IMCLUUIIMHA BXOJIUT B O0IETYMaHUTAPHBIN ITUKJI.

- VYyeOHasi IUCHUIUIMHA «XUMUS» ABIISAETCA YUYEOHBIM MPEAMETOM MO BHIOOPY U3
oOsi3aTenbHONM TpeaMeTHOM obsiactu «EctectBeHHbie Hayku»y, DI'OC cpemnnero
obOmero  obOpa3oBaHusl.  YdeOHasT  JUCHMIUIMHA  «XUMHUSD»  H3y4daeTcs B
obmreoOpaszoBarensHoM ITukie ydeOHoro twiana OIIOIT CIIO na 6a3e OCHOBHOTO
oOmero oOpa3oBaHusl ¢ noiyuyeHueM cpeaHero oodmero oOpazoBanus (IIIICC3). B
yuebnbix MiaHax I[II[ICC3 mecto ydeOHOW IUCHUIUIMHBI «XHMHUS»— B COCTaBe
o01reo0pa3oBaTeNbHBIX YUYEOHBIX MUCIMIUIMH, (POPMUPYEMBIX W3 005S3aTEIbHBIX
npeameTHbix obsacteit ®I'OC cpennero oduiero oopazoBaHus, JUisl CIIEUUATBHOCTH

CIIO 38.02.01 «JDxoHoMuka u Oyxrajarepckuii ydyer (mo orpaciasm)» (06a30Boii
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MOATOTOBKH), JUCIUIUIMHA BXOAUT B IIMKJI 0a30BBIX 00IIe00pa30BaTEIbHBIX

JIACIATIIVH.
1.3. Hean u 3a1a4u TUCUMILUIMHBI - TPEOOBAHUSA K pe3y/ibTaTaM 0CBOEHMS
AMCHHUIIMHDBI:

B pe3ynbpraTe OCBOEHUSI MUCIUILIMHBI OOYYaIOIIUICS
JIOJDKEH YMeETb: - IPUBOJUTH IPUMEPHI SKCIEPUMEHTOB W (WJIM) HAOJIOJEHUH,

00OCHOBBIBAIOIINX ATOMHO-MOJICKYJIIPHOE CTPOCHHUE  BEIECTBA, CYIIECTBOBAHHE
AJIIEKTPOMATHUTHOTO TMOJS M B3aMMOCBS3b DJIEKTPUUYECKOTO U MArHUTHOTO TOJIEH,
BOJTHOBBIC U KOPIYCKYJIIPHBIC CBOMCTBA CBETa, HEOOPATUMOCTD TEIIJIOBBIX MPOIIECCOB,
paz0eraHue TalaKTHK, 3aBHCHMOCTh CBOWMCTB BEIIECTBA OT CTPYKTYPBI MOJCKYII,
3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakiMu OT TeMIEepaTyphl U KaTalu3aTOpOB,
KJIETOYHOE CTPOCHHE KUBBIX OPraHu3MOB, poJib JIHK kak HOCUTENM HACIEACTBEHHOU
uH(OpMAIUH, BOJIIOIHIO KUBOW IPUPO/IbI, TPEBPAILICHUS SHEPTUH U BEPOSATHOCTHBIM
XapakTep MPOILECCOB B JKMBOM W HEKUBOW MPUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB
HKOCUCTEMBI, BIIUSHHE JISATCILHOCTH YEJIOBEKa Ha YKOCUCTEMBI,

-OOBSICHATh ~ TPUKIAAHOE  3HAYCHHE  BaKHEHIIHMX
JTOCTIDKCHHUH B 00JTACTH €CTECTBEHHBIX HAYK JUIS: PA3BUTHS SHEPTCTHKH, TPAHCIIOPTA U
CPEIICTB CBsI3U, TOJYYCHUS] CUHTETUYECKUX MaTEPHAJIOB C 3aJaHHBIMH CBOWCTBAMH,
co3faHusi OMOTEXHOJOTUM, JieYeHUS WH(DEKIMOHHBIX 3a00JIeBaHUM, OXpaHBI
OKPYXarOUIEH CPEIbL;
- BBIJIBUTATh TUTIOTE3bI M TIPEIJIAraTh MyTH UX MMPOBEPKH, JEIATh BHIBOJIBI HA OCHOBE
OKCIIEPUMEHTAIBHBIX JIaHHBIX, TMPEACTaBICHHBIX B BHIE Tpaduka, TaONHMIBI WU
JTUarpaMMBbl;
- paboratb ¢ HayyHOW wuH(poOpmarumen, coaepxkameiics B coobmenusx CMU,
WHTEPHET-pecypcax, HayYHO-TIOIYJISIPHOM JINTEpaType;
- BIIaJIETh METOJAaMH MOWCKA, BBIICISATH CMBICIIOBYIO OCHOBY M OIIEHHUBATh
JIOCTOBEPHOCTH MH(POPMAIIHH;
- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTUUECKOU JIEATETbHOCTH U

HOBCCI[HGBHOﬁ ZKHN3HHU JJIA OLICHKH BIIMAHUA Ha OpraHu3M YCJIOBCKA
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AIIEKTPOMArHUTHBIX BOJIH U PAAMOAKTUBHBIX U3IIyYEHU, SJHEProcOepeKeHM s,

- 0€e30I1aCHOT0 UCIOJIb30BAHUS MAaTEPUAIOB U XUMUYECKUX BEIIECTB B OBITY;

- mpodunakTuku HMHQPEKIHMOHHBIX 3a00JIeBaHUN, HUKOTHHOBOH, AaJIKOTOJBHOW U
HAapKOTUYECKON 3aBUCUMOCTEM;

- OCO3HAHHBIX JINYHBIX IEUCTBUAN 110 OXPAHE OKPYKAIOLIEN CPEABI

- 1.4. PexoMeHayemoe KOJUYECTBO YacOB Ha OCBOEHHE TNPHMEPHOI
MPOrpaMMbl Y4eOHOH TUCHMILIUHBI:

- MaKCUMaJIbHOU yueOHOU Harpy3ku odyuatomierocs Ha J{O: - 72 gacoB, B ToM
yucie: o0s3aTeIbHONW ay/IMTOPHON y4eOHOM Harpy3ku oOydaromierocs -48 yacoB u3
HuX 18 mekunoHHbIX, 30 1a00paTOPHBIX, CAMOCTOSATEILHOM pabOTHI 00YUYaOIIErocs —

244aca.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUIIINHBI «<KECTECTBO3HAHHUE».

XUMUS - HEOThEMJIEMasi COCTABJISIIOIIAS KyJIbTYPBI: OMPEAEIisisi MUPOBO33PEHUE
YEJIOBEKa, OHO MPOHHMKAET W B TYMaHUTapHYIO cdepy, U B OOIIECCTBEHHYIO JKU3Hb.
PannonanpHBI  €CTECTBEHHOHAYYHBIM MeTON, CQOPMUPOBABIIMIHCA B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTECTBEHHOHAYUHYIO KapTHHY MHUpa, HeKoe 00pa3Ho-
bunocodckoe 0000IIEHNE HAYUHBIX 3HAHUH.

XuMHsl - HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX, IMpOIEccax
MIPEBPAIICHHUSI, UCTIOJIB30BAHUH 3aKOHOB XMMHH B MPAKTHYECKOM ICSITCIIBHOCTH JTIOJIEH,
B CO3/ITaHUY HOBBIX MaTE€PHAJIOB.

B mpodeccnoHalbHBIX  00pa30BaTENIBHBIX  OpraHU3AIMAX, PEATU3YIOIINX
o0pa3zoBaTeIbHYIO MPOTPaMMy CpeHEro o0Iero oopa3oBaHus B Mpeseaax OCBOCHUS
OIIOITI CTIO na 6a3e ocHOBHOTO 001ero 00pa3oBaHUsl, U3YYaeTCs « XUMHs», 9TO HE
HapyImaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAyYHOT0 00pa30BaHus CTyIeHTOB. [Ipu
ocBoeHuu npodeccuii CIIO u cnenuanbrocTeit CIIO conmanbHO-DPKOHOMHUYECKOTO U
TYMaHUTApHOTO Tipodriield MpopeCcCHOHATEHOTO 00pa30BaHUsI XUMUS WM3Y4YaeTCs Ha
06azoBom ypoBHe DPI'OC cpeanero ooOmiero oOpa3oBaHHSI C YYETOM CHEIU(PUKH
ocBamBaeMOW Tpodeccrn WIH CIeNMHAIBHOCTH. OJTO BBIPAKAETCS B COJCPKAHHUH

06y‘{€HI/I$[, KOJIHMYCCTBC 4aCOB, BbIACIIICMbBIX Ha U3YUCHUC OTACIbHBIX TEM IIPOIPAMMBI,
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rIIyOMHE WX OCBOCHHS 00yYalolMMUCs, 00bEME U XapaKTepe MPAKTUYECKUX 3aHATHH,
BU/JIaX BHEAYIMTOPHOM CaMOCTOSATEIBLHOM paboThl CTyACHTOB. B mpoiiecce peanuzanuu
CONIECpKaHUSI W W3YYEHUH YdYeOHOTO MaTephalia [0 XUMHHU IeJIeco00pa3Ho
aKIIEHTUPOBATh BHUMaHHUE 00yJarouXcsi Ha dKU3HEHHO BaXKHBIX O0BEKTAX MPUPOJIbI U
opraHu3Me 4YeinoBeka. OJTo ruapochepa, armochepa u Omocdepa, KOTOphIC
paccMaTpHUBAIOTCS C TOYKH 3PEHUS XUMUYECKUX COCTaBOB U CBOWCTB, MX 3HAUCHUS JJIA
KU3HENCATEIBHOCTH JIFOJEH, 3TO COJIEPKAHHUE, OCBEUIAIOIIEE POJIb BAKHEUIINX
XUMHUUYECKUX AJIEMEHTOB B OPraHU3ME YeJIOBEKa. 3aMETHOE MECTO B COJECp>KaHHUU
y4eOHON JTUCHUIUIMHBI 3aHMMaeT Yy4eOHbIM Marepuaj, He TOJIbKO (OpMUPYIOIIUN
€CTECTBEHHO-HAYUYHYIO KapTUHY MHpa Y CTYJIEHTOB, HO M PAaCKPBIBAIOIINI
MPAaKTUYECKOE 3HAYCHUE ECTECTBEHHOHAYYHBIX 3HAHUW BO BceX cdepax >KU3HU
COBPEMEHHOT0 00IIIeCTBa, B TOM YHUCJIE B TyMaHUTapHOM chepe.

B nenom ydeOHas QUCHUIUIMHA «XUMHS», B COJEPKAHUU KOTOPON BEAYILIUM
KOMIIOHEHTOM SIBIISIFOTCSI HAyYHBIE 3HAHHSI U HAYyYHbIE METOJbl MO3HAHUS, TIO3BOJISIET
chopMHpOBaTh Yy OOYYArONINXCS IEJIOCTHYIO €CTECTBEHHOHAYUYHYIO KapTUHY MUpa,
npoOyIUTh Y HUX SMOLIMOHAJIBHO-IIEHHOCTHOE OTHOIIIEHUE K U3y4aeMOMY MaTepHuaily,
TOTOBHOCTh K BEIOOPY JICCTBUI ONIpEIeNIEHHOM HATPaBICHHOCTH, YMEHUE KPUTHUYECKU
OIICHUBATh CBOU U UY>KHUE ICUCTBUS U MOCTYIIKH.

WNurterpupoBanHoe  cojep)kaHue  y4yeOHOW  JUCIMIUIMHBI  TTO3BOJISIET
MpenoAaBaTe/ll0 XWUMHUU  OpPraHW30BaTh HW3YyYECHHE JAUCUUIUIMHBI, HUCIOIb3YS
UMEIOIIMECS ~ 4YacTHbIE  METOJWKM  TpenojaBaHus  mnpeaMera.  M3yueHwue
o01reo0pazoBaTeNbHON YUeOHOW NUCIUIUTUHBI « XUMUS» 3aBEPIIACTCS MOABEACHUEM
utoroB B ¢opme auddepeHImpoBaHHOIO 3adyeTa B paMKax MPOMEKYTOUHOU
aTTecTaluu CTyJIeHTOB B npouecce ocBoeHusi ocHoBHOM OIIOII CIIO ¢ nomyuenuem

cpeanero oomiero oopazosanus ( [ITICC3).
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3.COAEP)KAHUE YUYEBHOM JUCHUTIIUHBI.
3.1. Conep:xkaHue y4eOHOM TUCUUIIHHBI.
OO01masi ¥ HeOpraHuvecKas XuMusl.

BBenenne.  Xumuyeckas ~— KapTHHa  MHpa  Kak  COCTaBHas  4acTh
€CTECTBEHHOHAYYHOU KapTUHBI Mupa. Pojib XUMHM B )KM3HU COBPEMEHHOTO O0IIIECTRA.
[IpuMeHeHHE JIOCTMIKEHMM COBPEMEHHOM XHMMHHW B TyMaHUTapHOW cdepe
NESATEILHOCTH 00111ecTBa. XUMUYECKOE COJIep KaHue YUeOHON NUCIMIUIMHBI « XUMUSD)
npu ocBoeHuu crienuanbHocte CIIO connanbHO-3KOHOMUYECKOTO U TYMaHUTapHOTO
npoduieit mpodecCHoHaIBHOT0 00pa30BaHUS.

OcCHOBHbBIC OHATHS M 3aKOHBI XUMHH.

[Ipeamet xumuu. BemectBo. ATom. Mosekyia. XUMUYECKUH 3JIEMEHT U (DOPMBI
ero cymectBoBanus. [IpocTeie u cioxHbie BemecTBa. JlemoncTparuun Habop moeneit
aToMOB U MoJiekyJ. M3mepenune BemecTtBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aToMOB
1 MOJIeKyJI. OTHOCUTENbHBIE ATOMHAsI U MOJIEKYJISIpHAst Macchbl. Kom4yecTBO BEIIECTBA.
[TocTostrHas ABoraapo. MonspHas Macca. 3akoH ABoraapo. MoiapHbIil 00beM ra3os.
KosnnyecTBeHHbIE W3MEHEHHSI B XMMHM KAaK YacTHBIM Ciydail 3aKOHOB MEpPEXoaa
KOJINYECTBEHHBIX U3MEHEHUN B KauecTBeHHbIE. M. B. JIoMOHOCOB-«11€pBBIN PYyCCKUI
yHUBepcUuTeT». Mimroctpaium 3akoHa COXpaHEHHsI MacChl BELIECTBA.

IHepuoanuyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
semeHTOB /I.M. MenpeneeBa.
OtkpeiTue Ilepuonnueckoro 3akoHa. llepuoguueckas cucremMa XHUMHUYECKUX

sanemenToB /. 1. MenneneeBa. 3nauenue [lepuoguueckoro 3akona u [lepuoanueckon
cucTeMbl XuMHYecKkux osneMeHToB J[. M. MeHnpeneeBa sl pa3sBUTHS HAYKU U
MOHUMAaHUsI XUMHYecKoW kaptuHbl Mupa. [[. 1. MenneneeB 00 oOpa3oBaHWU H
rocyfaapcTBeHHoi monutuke. JlemoncTtpanus Paznuunbie ¢dopmbr [lepuoamdeckoit
CHCTEMBI XMMHUUYECCKHX dJIeMeHTOB J[.J1.MeHpemneena.
Boaa. PactBopsl

Bona B mnpupose, ObITy, TEXHHMKE MU Ha MpPOU3BOJACTBE. DU3MUECKHUE U
XMMHUYECKUE CBOMCTBA BOAbI. OnpecHEeHne BOAbl. ATpETraTHbIE COCTOSIHUSL BOJIBI U €€
MEePEXObl U3 OJHOIO arperaTHOro COCTOosIHUS B Apyroe. JleMoHncrpanusa dusnueckue

CBOMCTBA BOAbI: IMOBECPXHOCTHOC HATAXKCHHUC, CMAa4YHMBAHHC. XHUMHYECKHE PCaKIuu.

8
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[ToHATHE O XUMUYECKOW peakuuu. TUnbel XuMuYecKux peakuuii. CKOpoCcTh peakuuu u
(bakToppl, OT KOTOPBIX OHA 3aBUCUT. JleMoHCTpauuss XWUMHUYECKHE pEaKIUu C
BBIJICJICHUEM TEIJIOTHI.

Heoprannueckue coefuHeHMS.

Knaccudukanus HeopraHMYECKUX COCAWMHEHWH W WX CBOMCTBA. OKCHIIBI,
KHUCJIOTBI, OCHOBaHUA, COJU. BaxkHENIIME COEAMHEHUS METAUIOB U HEMETAJUIOB B
MIPUPOJIE U XO3SIMCTBEHHOM JEATENbHOCTH YesnoBeka. Merasuibl u cruiaBbl. CoeTMHEHUS
METAJIJIOB KaK COCTaBHAs YacCTh CPEJICTB M300pa3UTEILHOIO UCKycCcTBa. HemeTambl u
VX COCIUHEHUS.

Oprannyeckasi XumMust

Oprannueckue coeauHeHUs: (OCHOBHBIE TIOJOXKEHUS TEOPUM  CTPOCHUS
OpraHUYeCcKUX CoelMHEeHU. MHorooOpasue opraHmdeckux coeauHeHuil. [lonsTue
W30MEPHH.

\Vrnesomopossl. [lpenenbHble W HENpeneiabHBIC YIICBOAOPOBL. Peakius
noauMmepusanuu. I Ipupoaspie ICTOYHUKY YTIIEBOAOPOAOB. Y TJIEBOIOPOABI KAK OCHOBA
MEXKTyHApPOIHOTO COTPYITHUUECTBA ¥ BAXKHEUIITNI UCTOUHUK (POPMUPOBAHUS OO KETA
P®. Kucnopoaconepxaiiyre OpraHM4eCcKUe BeIecTBa.

[IpencraBurenu KHUCJIOPOJICOICPKALINX OPTaHUYECKUX COCIMHEHUM:
METHUJIOBBIM W STUJIOBBINA CIIUPTHI, IJIULEPHUH, YKCYCHAsA KUCIO0TA. JKUPBI KaK CIIOKHbBIE
a¢uphl. YTIEBOABL: TIIOK03a, KpaxMall, IeJUT0103a. A30TCOepKaIle OPTaHnYECKHIEe
COeIMHEHUs. AMUHBI, aMUHOKHUCIIOTHI, Oesiku. CTpoeHune u Ouosornueckasi GyHKIHs
OEJKOB.

JdemoHcTpauus:

Paznuunbie BUOBI IJTAaCTMACC U BOJIOKOH.

XHUMHSA U KU3Hb.
XUMHS ¥ OPTraHU3M 4YeJI0BEKA. XUMUYECKHUE 3JIEMEHTHI B OPraHUu3Me YEIOBEKa.
Opranndeckne W HeopraHudeckue BerecTBa. OCHOBHBIC YKU3HEHHO HEOOXOIUMBIC
COeIMHEHUs: OCJIKH, YTIIEBOIbI, )KUPbI, BATAMHUHBI.

YrneBoasl - TIIaBHBIM KICTOYHUK SHEPTUU OpraHu3Ma. PoJib :KUPOB B OpraHu3Me.

9
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XO0JECTEpUH U €T0 POJb B 340POBbE YelIOBeKa. MUHEpaIbHbIE BEIIECTBA B IPOIYKTaxX
NUTaHMsl, nuiieBble J00aBku. COaNaHCUPOBAHHOE MUTAHUE.

Xumusa B ObiTy. Boma. KauectBo Boabl. Moromme u YHUCTSIIKME CPENCTBA.
[TpaBuiia Ge3omacHOi pabOTHI cO cpeAcTBaMH ObITOBOM XMMHU. Ponb XMMUYECKHX
AJIIEMEHTOB B )KM3HU paCTCHUU. Y 1OOpEeHHs. XMMUYECKHE CPEICTBA 3AILUTHI PACTEHUH.

3.2. PexomeHayeMoe KOJUYECTBO YACOB HA OCBOEHHE NPOrpaMMbl
AUCHMILIMHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs /2 4acoB, B TOM YHCIIE Ha

JO: ob6s13aTenbHOM ayAUTOPHON yueOHON Harpy3ku oOydaromierocs: 48 yaca;

CaMOCTOSTEIILHON paboThl 0OyJaromerocs 24 4acos.

5.3. O0bem yueOHOI TUCHUIINHBI U BUAbI y4e0HOH PadoThI

Buj yueOHoii padoThl Oovem uacos /10
A0
MakcumajbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTeibHast ayIUTOPHAs yueOHAasi HATpy3Ka (Bcero) 48
B TOM YHCIIE:
[IpakTnyeckue (JlabapaTopHbIC) 3aHATHS 30
TEOPETHUUECKUE 3aHIATHS 18

KOHTPOJIbHBIE paOOTHI -

KypcoBasi paboTa (mpoeKT) (eciu npedycmomperno) -

CamocrosiTesibHasi paboTa cTy/IeHTa (BCero) B TOM 4HCIIe 24

peteHue 3ana4d opopmieHue oTuéToB paboTa ¢ yueOHUKOM
MOJTOTOBKA JTOKJIAJIOB U pedepaTon
UToroBas arrecraums 6 popme ougpepenyuposarnnozo 3avema
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4. TemaTuyeckoe IVIAHUPOBAHUE YUeOHOH JUCHUNITIMHBI «XUMMS»

HanmeHnoBanue Coaep:xkanne y4eOHOro MmatepuaJa, jadoparopabie padorsl | O0bem | sekuun | [IpakTu4. | YpoBenn
pa3aesioB U TeM U NPaKTHYecKHe 3aHATHS, CAMOCTOSAITEeJIbHASA padoTa 4acos OCBOCHMS
o0yuyarommxcsi, Kypcoasi padora (IIpoeKT)
Tema 1. BBenenune. | Conepkanue yuyeOHOro Mmarepuajia 6
Xumuueckas
1. Xwumwus kak Hayka. [IpeaMer 1 MeTo ] TUCIUTLUTHHBI. 2 2
KapTHUHA MUpPaA KaK
2. EcrecTBOo3HaHWE U XUMHSI
COCTaBHas 4acThb
. 3. Tlepnonpl pa3BUTHS XUMHH.
€CTECTBEHHOHAaY4YHOU
CamocrosiTeqbHast padoTa 00y4AKOIIMXCH: 2
KapTUHBI MUpA.
NuauBuayansHOE MPOEKTUPOBAHKE B (pOpME HAMMCAHUS
pedepaToB Ha TEMBI: « AJTXUMUS»; «3HAUYCHUE XUMUHU B )KU3HU
YEJIOBEKaY.
Tema 2. ATomHoO- Conepxanne y4eOHOro MaTepuaJa 6
MOJICKYIHIPHOC 1. Menpyaiinye 4aCcTHLBI. 2 2
ydeHnue 2. Mogenu ctpoenus aroma. Monens JI. TomcoHa,
[Tnanerapuas monens D. Pesedopma. mocrymarsl bopa
CamocrosiTeqbHas padoTa 00y4ar0IIHXCs 2
Ponp xumuu B Menunune; Posib XUMHHM B KOCMOJIOTHUHU
Tema 3. OcHoBHble | Coep:kaHue Y4eOHOT0 MaTepuasia 10 2 3
NMOHATUSA U 3aKOHBI 1. OcHoBHble NOHATHUS XUMUHU. OCHOBHBIE 3aKOHBI XUMUU
XUMUH 2. llepuonuueckas 3aKOH M CTpOE€HUE aToma. Tabnuia
JI.N.MenneneeBa
3. Monb u MossipHast Macca
KonTpoabHbie padoThl. 1
Pemenne TekcToB
CamocrosiTesqbHas padoTa 00y4al0IIMXCH 4

11
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Koncnekt: «I. 1. MenaeneeB 06 00pa3oBaHuy U
rOCYJAPCTBCHHOM MOJIUTHUKE

Tema 4. BemectBo.
Kaaccnpukanus
BellecTBa.

Conepxanne y4eOHOro MaTepuaJia

12

1 Knaccudukarus BemecTna: XUaKue, TBepble, ra3000pa3HbIE.
2. MeTtamiel, HeMeTaJlIbl OKCUIBI, KHCJIOTEI, COJIM, OCHOBAHHUS

KoHTpoJbHbIE padoThI.
Pewmenue tecTos.

CamocTosiTesibHasi padoTa 00y4alIMXCcs

NuauBuayansHOE IPOEKTUPOBAHUE B (pOpME HAMMCAHUS

pedeparoB Ha TeMbl: «KoBalleHTHasI CBs3bY», «MeTannyeckas

XUMHNYCCKas CBA3b)», «BOI[OpOI[HaH XUMHNYCCKAas CBA3b».

|

Tema b.
XuMHu4ecKkue
npoueccsl B
atmocgepe

Conep:xxkaHue yuyeOHOro MaTepuaJa

1. XuMHudecKuii COCTaB BO3ayXa.
2.ATmMocdepa u KIuMar

3.McTouHUKY 3arpsa3HEHUs] aTMOC(hEPHI.
4. O30HOBBIC JBIPHI

12

KoHTpoJsbHbIe padoThI
Pemenue Tectos.

CamocrosiTesqbHAs padoTa 00y4alIIMXCS

NHnuBuayansHOE MPOSKTHPOBaHUE B (POpME HAMKMCaHUs
pedepaToB Ha TeMbl: «ATMOC(hepa. XUMUUECKUN COCTaB
BO3JlyXa»; «IJI00ANIbHBIE TIOCTIEACTBUS 3arPA3HEHUS
atMocdepbi»

Tema 6
XuMnueckue

Conepkanue y4e0HOro MaTepuaJia
1. Bona Bokpyr Hac. BogHbIe pecypcehl 3eMIIH.

12

12
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npoueccsl B
ruapocepe

2.Ousnueckue U XUMHUUECKUE CBOIICTBA BOJIBI
3. Bonxa, pactBopsl. Iloka3arens KMCIOTHOCTH pacTBOpoB pH
4. 3arpsi3HeHHE BOJBI M CIIOCOOBI OYHCTKH

KonTposbHbie padboThl
Pemenne TectoB

CamocrosiTesqibHAs padoTa 00y4al0IIMXCS

«MHauBUyallbHOE TPOEKTUPOBAaHUE B (JOPME HAITMCAHMS
pedepaToB Ha TEMbI: « XUMUYECKHH COCTAB BOJBIY;
«I'nobanpHbIE MOCIEACTBUS 3arpsA3HEHUS THAPOChHEPBD;
«BojHble pecypchl IIaHEThI»

Tema 7. Xumud B
opranusme
YeJI0BeKa.

Conepxanne y4eOHOro MaTepHuaJia

14

1 Xumudeckuii coctaB KIeTKH. MaKpO3JIeMEHTHI,
MUKPO3JIEMEHTBI, YJIbTPAMUKPO3JIEMEHThl. OpraHndecKue
BellecTBa: OENKHU, )KUPBI, YTIIEBO/IBI,

2. @epMeHTHI

3. BuramuHsL.

3. 'opmonbt

KoHnTpoJsbHbIE padoThI.
Pemenue tectoB

CamocrosiTeqbHas padoTa 00y4al0LIMXCS

[TpopaboTka KOHCIIEKTOB 3aHATH, Y4eOHOU TUTEPaTypPhI;
NuauBuyansHOE MPOCKTUPOBAHKE B (DOPME HAITMCAHHUS
pedepaToB (KOMIBIOTEPHOU MPE3EHTALIUN) IO OJTHON U3 TEM:

- DKOJIOTUYECKUE aCTIEKTHI HCTIOIh30BAHUS
YTIEBOIOPOTHOTO CHIPHSI.

- DraHoI - Benuyaiiiee 0Jaro u CTpamnrHoe 3710.

XKuzns - 310 coco0 CymecTBOBaHUS OETKOBBIX TEJ.

- 3HaueHre OETKOBOM U YTJIEBOIHOW MUIIH JJIsI YEIOBEKA.
- bose3nu, BeI3BaHHBIC JISHUIIMTOM BUTAMUHOB

13
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|

JU1st XapaKTepUCTHKH YPOBHS OCBOEHMS y4eOHOIr0 MaTepHaia UCIOIb3yIOTCs CIeAyIoIue 0003HaYeHNUS:

1.
2.
3.

- 03HAKOMUTEJIbHBIN (Y3HAaBaHHE paHee U3YUCHHBIX 00bEKTOB, CBOICTB);
- PENPOAYKTUBHBIN (BBITIOJHEHUE IEATEIHLHOCTH MO 00pa3ily, MHCTPYKLIUU WM MOJI PYKOBOACTBOM)

- HpOIIYKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie 1 CaMOCTOATEIIBHOC BBIIIOJTHEHUEC ACATCIIBHOCTH, PCIICHUC HpO6J’ICMHBIX 3az[aq)

14
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CopnepxaHue 00ydeHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BHIO0B yqe6H0171 JCATCIIBHOCTHU

CTYJICHTOB (Ha YPOBHE YU€OHBIX JCHCTBUM)

Pa3nen 2 Xumusi.

3HaTh: XMMHUYECKYI0 KapTUHY MUpPa, YMEThb: AaTh ONPEIEICHUE U
OIIEPUPOBATH CIIEIYOLUMHU XUMUYECKUMHU MTOHATUSIMU:
(BELIECTBO», «XUMHUYECKHM DJJIEMEHT», «aTOM», «MOJIEKYJIay,
«OTHOCHUTEIIbHBIE AaTOMHAs M MOJEKYJIApHAsh MAacChbl», «HOHY,
«QJUIOTPOIUSY, «M30TOIBDY, «XUMHUYECKas CBSI3bY,
«(QNIEKTPOOTPULIATENIBHOCTEY, 17  «BaJEHTHOCTBY»,  «CTEHEHb
OKHCIICHUS», «MOJIb», «MOJIIpHAas Macca», «MOJIAPHBIH 00beM
ra3ooOpa3HbIX  BEIIECTBY»,  «BEIIECTBA  MOJIEKYJISAPHOIO U
HEMOJIEKYJISIPHOTO ~ CTPOEHUS», «PacCTBOPBD», «IJIEKTPOJIUT U
HEIJIEKTPOJIUT, «QIIEKTPOJINTHYECKAs JUCCOLALUS»,
«OKHCIIUTEIIb U BOCCTAHOBUTEIBY, «OKHCIICHHE U BOCCTAHOBIICHUEY,
(CKOpPOCTb XUMHUYECKON peakuumn», «XUMHUYECKOE
paBHOBECHEY, «yTIIEPOHBIN CKEJIeT»,
«(pyHKIMOHANbHAs Ipymnay, «uzoMmepus» Bnaners: PackpbiTue
¢u3nyeckoro cmeicia CUMBONMKM [leproguueckoit  TaGnuIIbI
xuMuueckux snemeHToB J[. . MeHneneeBa (HOMEpOB 3JIEMEHTA,
epuoJia, TPYIINbI) U YCTaHOBJIEHUE IPUYUHHO-CIIEICTBEHHON CBSI3H|
MEXIYy CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOVCTB
HIIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB B MEPUOJIAX U Ipynmnax.
XapaKkTepruCTHKa 3JIEMEHTOB MaJIbIX IEPUOJIOB IO UX MOJ0KEHHIO B

[lepuoanueckoit cucreme /[. 1. Menneneesa

CTpoeHue BenecTna.

Bopna. PactBopsl.

3HaTh: Y CTAaHOBJICHHUE 3aBUCUMOCTH CBOMCTB XMMHYCCKUX

BCILICCTB OT CTPOCHUA aTOMOB 06p33yIOH_[I/IX X XUMHUYCCKUX

15
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DJIEMEHTOB. XapaKTEPUCTHKAa BAKHEUIINX THUIOB XHMHYECKUX
CBA3€M M OTHOCUTENBHOCTH 3TOM Ttunonoruu. OObsICHEHUE
3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS
KPUCTAJUIMYECKUX  pemeTok.  POpMyIMpOBAHME  OCHOBHBIX
[MOJIOKEHUH  TEOPUU  DIIEKTPOIUTHYECKOM  JUCCOLUMauuU U
XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIUHEHHH. DOpMyIHMpOBaHHE OCHOBHBIX
[IOJIOKEHUH TEOPUM XHMHMYECKOIO CTPOEHHsS OpPraHU4ECKUX
COCIMHEHUN M XapakTEePUCTHUKAa B CBETE€ ITOW TEOPUHM CBOWCTB
BAKHEUILNX IIpeIcTaBUTeNIeld 18 OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN YMeTb: XHMMHUYECKHE PpEaKIUU Ha OCHOBE BOJBI.
Bragers: HEOOX0oaMMON 0a301 TEOPETUYECKOTO MaTepwaia, s

PCLICHUA 3a/la4.

HeOpFaHI/I‘ICCKI/Ie COCIUHCHHA.

3HATh: Y CTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BELLECTB
0T CTPOCHHS aTOMOB OOpa3ymOIIUX HUX XUMHUYECKHX 3JIEMEHTOB.
XapakTepuCcTHKa BAKHEHMIIMX TUIOB XWMHYECKHX CBS3€d U
OTHOCUTEJIBHOCTH 3TOW Tunojoruu. OObsSCHEHHE 3aBUCUMOCTHU
CBOICTB BELIECTB OT MX COCTaBa U CTPOCHMS KPUCTAIIIMYECKHX
pemeTok. POpMyJIIMPOBAHME OCHOBHBIX IOJIOKEHHH TEOPHUH
DIIEKTPOJINTUYECKON TUCCOLMALIMU U XapaKTEPUCTHUKA B CBETE 3TOMN
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAUHEHUM.
YMmeth: CocTaBisTh XuMu4eckue peakiini. OObsICHEHNE CYIIHOCTH
XMMUYECKUX IMporeccoB. Knaccupukanus XuMHUIecKuX peakiuii mo
pa3IMYHbIM IIPU3HAKaM, BBITIOJTHEHUE XUMHYECKOTO

OKCIIEPUMEHTa B IIOJIHOM COOTBETCTBUU C MPAaBHJIAMU TEXHUKU
Oe3omacHoctu. HabOmionenue, @ukcupoBaHue U OINHCAaHUE
pE3yJIbTaTOB ITPOBEIEHHOI0 YKCIIEPUMEHTA BiianeTs: XuMU4eCKUMHU

CBOMCTBAMH METAJIJIOB U HEMETAJLIOB.

Opl" AHHUYCCKas XUMMUsI.

3Hate:  OmnmcaHue cocTaBa M CBOMCTB BaXKHEHIINX

MpeICTaBUTENICH OPTaHUYECKUX COeIMHEHMI: METaHoJIa U ATaHoJIa,
CIIOKHBIX 3(QHUPOB, )KUPOB, MbLI, KAPOOHOBBIX KHUCIOT (yKCYCHOMH
KHCJIOTHI), MOHOCaXapua0B (TJIIOKO3bI), AMCAXapHuIoB (caxapo3bl),

[10JIMCaxapua0B (KpaxMaia U LEeJUTI0JI03bl),

16
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AMHWHOKHUCIIOT, 6eJ'IKOB, HNCKYCCTBCHHBIX n CHHTCTHYCCKHX
[IOJIMMCPOB 19 VYmerb: coOCTaBISITH XHUMHYECKHE pCaKuu IJIA
OpTraHU4YCCKUX BCIICCTB Brnagers: XMMHYECKMMH CBOMCTBaMH

OpPTraHNYCCKUX BCIICCTB.

XUMHUA U KU3HDb

3Hath:  OLEHKY BJIMSHUS XUMHUYECKOTO 3arps3HEHUS

OKpY’Karolle cpesibl Ha OpPraHU3M 4YejoBeKa M JAPYTHe >KUBBIC
opranusmel. YwmeTb: [IpoBeneHue CamMOCTOSATENBHOIO IIOHMCKA
XUMUYECKOH HMH(pOpPManmuMu ¢ HUCHOJb30BAHHUEM  Pa3IMYHBIX
MCTOYHUKOB (Hay4YHO -IIOMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3
NTaHHBIX, pecypcoB VHTepHeTa); MCMOIb30BAHUE KOMIIBIOTEPHBIX
TEXHOJIOTUH [t 00pabOTKHU U Mepejauu XUMHUYECKOW HHPOpMaLUU
1 ee IPEJCTaBJICHUs B pa3auuHbIX popmax. Biaaners: Cobmonenue
MpaBui 0€30MacHOr0 OOpalleHHs] C TOPIOYUMU U TOKCUYHBIMH
BeIlleCTBaMM, JlabopaTopHbIM  oOopynoBaHueM. Kpurnueckas

OLCHKAa TOCTOBCPHOCTU XHUMHUYECKOU I/IH(1)OpMaI_II/II/I, HOCTyrIaIOH_[eﬁ

13 pa3HbIX HCTOYHHUKOB.

7 . YYEBHO-METOJMYECKOE 1 MATEPHAJILHO-TEXHNYECKOE OBECHEYEHHUE TIPOTPAMMBI
YUYEBHO U CIHUTIMHBI

Tpeb6oBaHUs K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY o0ecneuyeHuo: 1.
KaOMHET COLMAIbHO-DKOHOMUYECKHUX AUCHUILINH - moMmetenue 9 /31,8 m 4, 45
IMOCAJOYHBIX MECT;

8 .mepeHocHOE MyJIbTUMEIHA 000pyAO0BaHUE - HOYTOYK, MPOSKTOp, A0CKa, 45
IIOCAJOYHBIX MECT;

9 .ydeOHbIe TOCOOMS, YUEOHUKH, CXEMbI, TAOJIUIIBI, Pa3aTOYHBINA MaTepual, MOPTPETHI,
IJIaKaThl, HATJISTHBIC TTOCOOMSI, BUACOMATEPHAIbI.

B mporecce ocBoeHUs MporpaMMbl Y4eOHOU TUCITUTIINHBI « ECTECTBO3HAHNE)» CTYIECHTHI
JIOJKHBI UMETh BO3MOKHOCTB JIOCTYIIA K AJIEKTPOHHBIM y4eOHBIM MaTepHaiaM o
€CTeCTBO3HAHUIO, BKJIIOYAsl (PU3UKY, XUMHIO, OMOJIOTHIO, UMEIOIIUMCS B CBOOOTHOM
noctyne B cetd VIHTepHET (3JEKTPOHHBIM KHHUTaM, TPaKTHKyMaM, TeCTaM, MaTepraiam

EI'D u np.).
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IlepeuyeHb pekoMeHyeMbIX Y4eOHbIX U31aHHUI1, TOMOJHUTEJbHON nuTepaTypbl.

OcHoBHas JquTEpaTypa:

1. EcrecrBo3nanue. 10 ximacc. ba3osblii ypoBeHs. DDY. Vuedunk 2022r
Anekcammnua M.10., IN'anaktronos K.B., /Imutpues W.C. u ap./Iloa pea. AnexkcanmHomn
N.10. U3a. Tlpocesienue

2. Xumus. 10 knacc. ba3oBelii ypoBeHb. DDV VueOuuk 2022

Agtopsl: ['abpuensn O.C. MznarenscTBo: [IpocBernieHue

3. Xumus. 10 kmaace. ba3oBelil ypoBeHb. DDY

VYuebnuk 2022 Astopsl: Epemun B.B., Ky3pmenko H.E., Tepenun B.W. u ap./ [lon
pen. Jiyanna B.B. M3narensctBo: IIpocBenieHne

4, Okosiorud. 10-11 xnaccel. ba3oBelii ypoBeHL. DDY

Vuebnuk 2022 Astopsl: Uepnoa H.M, lNanymun B.M., Koncrantunos B.M.

M3narennsctBo: IIpocBenieHue

JlonoJJHNTEIbHbIE HCTOYHUKH:

1.Craponyo6iieB B.A. EctectBo3Hanue. CoBpeMeHHbIE KOHIIETIUHU [ DIEKTPOHHbBIN
pecypc] : yuebnoe nocodue st CITO / B.A. Crapoay0iieB. — DIEKTPOH. TEKCTOBBIC
nanabie. — Caparos: [IpodobpazoBanme, 2020. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum noctyna: http://www.iprbookshop.ru/66386.html

2. Crpenbuuk O.M. EcTecTBO3HaHME[ DNEKTPOHHBIN pecypc]: yueOHoe mocodue /s
CIIO. IOpaiit, 2018. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/l

4. Crpensauk O.M. EctecTBOo3HaHME: yueOHOE TOCOOUE I CTYACHTOB
PO eCCHOHATIBHBIX 00pa30BaTENIbHBIX OPTaHU3AIMN, OCBABAIOIINX Mpodeccun u
cnerumaibHoct CI1O. FOpaiit, 2018.

8.06m1as xumusi. COOpHUK 3aJaHUI ¢ MpUMEpPaMU pellieHUi[ DIIEKTPOHHBIN pecypc]:
yueoHoe nocobue s CI1O / mox pen. A. . Anmapues, JI. . Aponuna M.: FOpaiit, 2018.
URL.: https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-

192A8BS58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
11. O6mas xumusa. COOpHUK 3aJIaHUI C IpUMEpPaMU peleHU[ DNEKTPOHHBIN pecypc]:

yuebHoe nocobue 1y CI1O / mox pen. A. . Anapues, JI. . Aponuna M.: FOpaiit, 2018.
URL.: https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8B58EBC2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1

12. I'abpuensn O.C. Xumus. [Tpaktukym: yueOnoe nocodue. M.: lpoda, 2014,
13.I'abpuensn O.C.Xumus. TecTsl, 3a71a4u U yOpakHeHUs: yuyeOHoe nocodue. M.: [Ipoda,
2014. Xumus. 1. I'pomos C.B. laponosa H.B. ®usuka, 10—11: Kuwura s

npenonaBarens. - M., 2009.
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https://urait.ru/book/estestvoznanie-10-klass-bazovyy-uroven-efu-10508
https://urait.ru/fpu/prosv?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%B0+%D0%98.%D0%AE.%2C+%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2+%D0%9A.%D0%92.%2C+%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2+%D0%98.%D0%A1.+%D0%B8+%D0%B4%D1%80.%2F%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B9+%D0%98.%D0%AE.
https://urait.ru/fpu/prosv?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%B0+%D0%98.%D0%AE.%2C+%D0%93%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2+%D0%9A.%D0%92.%2C+%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2+%D0%98.%D0%A1.+%D0%B8+%D0%B4%D1%80.%2F%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B9+%D0%98.%D0%AE.
https://urait.ru/book/himiya-10-klass-bazovyy-uroven-efu-10615
https://urait.ru/fpu/prosv?author=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD+%D0%9E.%D0%A1.
https://urait.ru/fpu/prosv
https://urait.ru/book/himiya-10-klass-bazovyy-uroven-efu-10300
https://urait.ru/fpu/prosv?author=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD+%D0%92.%D0%92.%2C+%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE+%D0%9D.%D0%95.%2C+%D0%A2%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%BD+%D0%92.%D0%98.+%D0%B8+%D0%B4%D1%80.%2F+%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%9B%D1%83%D0%BD%D0%B8%D0%BD%D0%B0+%D0%92.%D0%92.
https://urait.ru/fpu/prosv?author=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD+%D0%92.%D0%92.%2C+%D0%9A%D1%83%D0%B7%D1%8C%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE+%D0%9D.%D0%95.%2C+%D0%A2%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%BD+%D0%92.%D0%98.+%D0%B8+%D0%B4%D1%80.%2F+%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%9B%D1%83%D0%BD%D0%B8%D0%BD%D0%B0+%D0%92.%D0%92.
https://urait.ru/fpu/prosv
https://urait.ru/book/ekologiya-10-11-klassy-bazovyy-uroven-efu-10129
https://urait.ru/fpu/prosv?author=%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%B0+%D0%9D.%D0%9C%2C+%D0%93%D0%B0%D0%BB%D1%83%D1%88%D0%B8%D0%BD+%D0%92.%D0%9C.%2C+%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2+%D0%92.%D0%9C.
https://urait.ru/fpu/prosv
https://biblio-online.ru/viewer/02B52148-8FE9-
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
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HNuTepHer- pecypesl:

1. Hayunas snextponnas oudnuoreka ELIBRARY.RU [Onextponnslit pecypc].
URL.: http://elibrary.ru

2. HaumoHnanweHas 3eKTpoHHAast Oubiroreka [ DnekTpoHHbIi pecype]. URL.:
https://H36.pd/.

3. Odwunuaneueii  cadt  kommanun  «Koncymerant  Ilmoc»  URL.:
http://www.consultant.ru

5. OdunmanbHeiii caT WHGOPMALMOHHO-TIPABOBOTO KoHcopimyma «Komekey»
URL.: http://www.kodeks.ru

6. Onextponnsie katamorn Hayunoit 6mbnuorexku Jlarrocynusepcutera URL.:
http://www.elib.dgu.ru/?q=node/256

/. DneKTpoHHO-OMONHMOTEeYHass CUCTeMa  «YHHUBEpCUTETCKas  OMOJIMOTEeKa
onnaita» URL.: http://biblioclub.ru

8. DneKkTpoHHO-OUOIMOTEeUHAs cucrema «IPRbooksy» URL.:
http://www.iprbookshop.ru/
4.  cucrema «IPRbooks» URL.: http://www.iprbookshop.ru/

KOHTPOJIb M OILEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM
JUCHHAIIJINHBI

KoHTpoib M oOmEHKa pe3yiabTaToB  OCBOEHUS  JUCUUILUIMHBI  OCYILECTBISETCS
npernojaBaTesieM B MPolecce MPOBEASHUS MPAKTUUECKUX 3aHATUM U Ta0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKKE BBIMOTHEHUS OOYYAOIIMMUCS WHANBUIAYAIBHBIX 3aJIaHUM,
MPOEKTOB, UCCIIEOBAHUM.

HNTOoroBoiM  KOHTpPOJIEM  OCBOCHHUS  OOyYalOIMIMMHUCA  JAUCHUIUIMHBI  SIBJIISETCS

auQGeHMpPOBaHHBIN 3a4eT.
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Pe3ysabTaTrhl 00y4eHnusi (0CBOCHHbIE YMEHHUS, YCBOEHHbIE

®opMbI M MeTO/IbI KOHTPOJISA ¥

KOPIyCKYJISIPHBIE CBOWMCTBAa CBETa, HEOOPATUMOCTh TEIJIOBBIX
[TPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPhI MOJIEKYJI,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEAKIMU OT TeMIIEpaTyphbl U
KaTaJIn3aTOPOB, KIETOYHOE CTPOCHHE >KUBBIX OPTaHU3MOB, POJIb
JIHK kax HoOcuTens HAcIeACTBEHHOW WHMOpPMAIUH, 3BOJIIOIHIO
PKUBOMW TTPUPOJIbI, BIUSHUE JEATEIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

3HAHHS) OllCHKH Pe3yJIbTATOB 00y4eHHsI
yMeHHS:
Texymuit KOHTPOJb B (hopme:

- OPHBOMWTE NPHUMEPHI  OKCIEPHMMEHTOB W HAOIIOAEHUM, TIOATOTOBKH IOKIAN0B,
000CHOBBIBAIONINX: ATOMHOMOJIEKYJIIPHOE CTPOEHUE pe@epaTGOB, .

BellecTBa, - paboThI C yYEOHUKOM H
CYLIECTBOBAHME  OSIEKTPOMATHUTHOTO MOJA M B3aUMOCBsA3b{0 1 OPHEIMH KOHCIICKTAMH.
SJIEKTPUYECKOTO M MArHUTHOTO  IOJIEH,  BONHOBBIE M

- OOBSCHATD NMPUKIIATHOC 3HAYCHUE BAKHEHIITNX TOCTH)KCHHUH B
00J1aCTH €CTECTBCHHBIX HAYK JJIS: PA3BUTHUS DHCPTCTUKH,
TPAHCIIOPTA U CPEACTB CBSA3H, OJYUYECHUS] CHHTETUYECKHUX
MaTEpHUAaJIOB C 33JJaHHBIMH CBOMCTBaMH, CO3JIaHMs OMOTEXHOJIOTHH,
nedeHus MH(EKIIMOHHBIX 3a00JIeBaHM, OXpaHbl OKPYKAIOIIEH
cpenbl;

Texymii KoHTpOJb B hopme:
3aIUThl Ja00PATOPHBIX
paborT;

pelieHus 3a1ad,

paboThI CO CIIPABOYHOM
MTEepaTypoil.

- BBIIBUTAaTh TMIIOTE3bI U MIPEJIaraTth NyTH UX MPOBEPKU U J€NIaTh
BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIbHBIX JIaHHBIX, IPEICTABICHHBIX
B BU/JIe rpaduka, TaOIHUIbl WK JUarpaMmbl;

Texymumii KOHTpOJb B hopme:
penieHus 3a1ay.

3alIUTHI TaOOPATOPHBIX
pabor;

TECTUPOBAHUS;

RANMMUTEL THIWURUNIVATRHRKIX

nH(popMaren, conepxarieiics B cooomenusx CMU, unrepner -
pecypcax, HayYHONOMYJISIPHOM JIMTEepaType;

pelIeHus 3a1a4,
MTepaTypou.
TECTUPOBAHUS;
3aIlUThl UHIUBUYJIbHBIX

3agaHui

paboThI CO CIIPaBOYHOM
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- CIOJIb30BATh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B
[IPAKTUYECKON U MIOBCEHEBHON KU3HU JJIS: OLIEHKU BIIUSHUSA
Ha OpraHU3M YeJIOBeKa 3JIeKTPOMAarHUTHBIX BOJIH U
paZOaKTUBHBIX U3JTyUYEHUH, SHEprocOepeKeHus,
0€30I1aCHOT0 MCII0JIb30BaHUS MAaTEPUAIOB U XUMUYECKUX
BEIIECTB B OBITY, MPOMUIAKTUKYA WHPEKITMOHHBIX
3a0071eBaHN, HHKOTUHOBOH, QJIKOTOJIbHOM M HAPKOTUYECKON
3aBUCUMOCTEHN, OCO3HAHHBIX JIMYHBIX JEHCTBUM 110 OXpaHe
OKDVKAIOIIECH CDEBL.

Texymuit KOHTPOJbL B hopme:

TECTUPOBAHUS,
paboThI C OTIOPHBIMU
KOHCIIEKTaMHU U CIIPAaBOYHOMU
UTEepaTypoil.

SHAHUA:

- CMBICI IIOHSATHH: eCTCCTBeHHOHayLIHBII\/’I METO/J ITIO3HAaHMH,

JIEKTPOMAarHUTHOE I10JI€, JIEKTPOMArHUTHBIE BOJHBI, KBaHT,|
hBoronvs Beenennoi, 6ompiioit B3pbiB, CoMHEUHAS CHCTEMA,|

raJJaKTHUKa, HepI/IOILI/I‘-IeCKI/Iﬁ 3aKOH, XUMHYCCKasA  CBA3b,|_
XHUMUAYECKas PeaKIlvsi, MAaKpOMOJICKYJIa, OEJIOK,
KaTaiu3arop,

depment, kinerka, auddepenuunanus kierok, JHK, Bupyc,
Ouosiornveckass JBOJNIONHSA, OuopazHooOpasue, OpraHusM,
[OITYJISAIUS, SKOCHCTEMA, ouocdepa, IHTpOIUS,
caMOOpTaHU3aIHs;

DopMbI KOHTPOJISE O0YUYCHHUS: - YCTHBIH
0IIpOC;

TECTUPOBAHUE;

3amura pedepara;

pelieHue 3a1a4

- BKJIQJl BEIMKUX YUYEHBIX B (DOPMHUPOBAHHE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTHUHbI MUDA.

DopMbI KOHTPOJIE O0YUECHHUSL:

YCTHBIN OIIPOC;

AKTUBHOCTb HA 3aHATHAX
(1OonOJTHEHUS K OTBETaM COKYPCHUKOB
U T.I1.);

ramuTa hedenaTa

- CTPOCHUC U (I)YHKLII/II/I CHUCTCM OPraHOB 3JOPOBOI'0 YCJIOBCKA

DopMBbI KOHTPOJISI 00YUESHHUS:
YCTHBIN OIIPOC;
aKTUBHOCTH Ha 3aHSTHSIX;
TECTUPOBAHHUE;

3ammura pedepara ;

- (I)I/I3I/IOHOFI/I‘ICCKI/IC XapPAKTCPUCTHUKU OCHOBHBIX IIPOUCCCOB
PKU3HCACATCIbHOCTH OpraHrn3Ma 4€JI0OBCKa

DopMbI KOHTPOJIE O0yUCHHUSL:
YCTHBIN OITPOC;
AKTUBHOCTb HA 3aHATUSAX ;
TECTUPOBAHUE;

3amurTa pedepara;

- TATUEHUYECKUE HOPMBI, TpeOOBaHMS U MPaBUJIa COXPAHEHHUs
1 YKPEIUIEHUS 3I0POBbs HA PA3JIMYHBIX 3TAllaX OHTOI€HE3a

DOopMBI KOHTPOJISE O0yUCHHUSL:
YCTHBIN OITPOC;
AKTUBHOCTb HA 3aHATUSAX ;
TECTUPOBAHUE;
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