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1 .MOSACHUTEJIbHASA 3AIINCKA

1.1. Oobs1acTh NIPUMEHEHUA NPOTrPaAMMBbI

OobmeoOpa3oBaTenbHas yaeOHast TUCIUIUIMHA «XUMES u3ydaetcs B ¢pummane [AI'Y B
r.136epbame Ha otnenenuu CIIO, peamusyromiero oOpa3oBaTENbHYIO MPOrpaMMy
CpeaHero oomero o0pa3oBaHus B Mpezesiax OCBOCHUS OCHOBHOM MPO(heCCHOHATHLHON
obpazoBarensHOil mporpammbl CITO (OITIOIT CIIO) ma 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TIpU TOATOTOBKE CIEHMUAINCTOB cpeaHero 3BeHa. [Iporpamma
pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpennero obmero o6pa3zoBaHus,
NPEIBSIBISIEMBIX K CTPYKTYpE, COJEP)KaHUI0O M pe3yibTaTaM OCBOCHHS ydeOHOMU
muctutuinHbl «Xumusg, PI'OC CIIO no cnernuansHoctu 40.02.04 vopucnpyaenuus, B
COOTBETCTBUM € PexomMeHmauusMy N0 OpraHu3alUyl IOJYYE€HHs CPEIHEro OOIIero
oOpa3oBaHMsI B Tpeeliax OCBOEHHUS OOpa3oBaTENbHBIX MPOTPaMM CPEIHEro
npodeccHoHaIbHOTO 00pa3oBaHUs Ha ©0a3e OCHOBHOrO 0OIIero oOpa3oBaHUS C
yueToM TpeboBaHUH (efepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTaHIapTOB
U TI0JIy4aeMOu poQeccuu.

JlorHaHHas mTporpaMMa OpPUEHTHpOBaHa HA JIMYHOCTHBIE METONPEIMETHhIE U
MPEIMETHBIX KOMIICTCHITUH.

JIMYHOCTHBIX:

- YCTOHYHMBBIA MHTEPEC K UCTOPUHU U JOCTHXKCHHUSIM B 00JaCTH €CTECTBEHHBIX
HayK, YyBCTBO TOPJOCTH 32 POCCHICKHIE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K MPOJODKCHHIO 00pa30BaHUs, MOBBIIICHUIO KBaTU(UKAIIUU B
n30paHHON MPOGECCUOHAIIBHOM JIEITEIbHOCTH C UCTOJb30BAHUEM 3HAHUM B 00JaCTH
€CTECTBEHHBIX HAYK;

- OOBEKTUBHOE  OCO3HAaHME 3HAYUMOCTH  KOMIETEHUMH B  oOjacTu
€CTECTBEHHBIX HAyK JJIs 4ellOBeKa W OOIIeCTBa, YMEHHE HMCIIOJIb30BaTh TEXHUUECKHUE
JOCTHKEHHSI B 00JaCTU XUMUH, JUJIsl TIOBBIIICHUS COOCTBEHHOTO MHTEIICKTYalIbHOTO
pa3BUTHS B BHIOpaHHON TPO(ecCHOHATBHOMN e TeIbHOCTH;

- YMEHHE MPOAaHATM3UPOBATH TEXHOTEHHBIC TOCIEACTBUS ISl OKPYXKAIOIICH
Cpelbl, OBITOBOM U MPOU3BOACTBEHHOM 1€ATEIBHOCTH YEJIOBEKa,

- T'OTOBHOCTh CaMOCTOSATCIIBHO ,Z[O6I>IBaTI> HOBBIC [JIA ce0sl eCTEeCTBEHHO-
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Hay4YHbl€ 3HAHUS C UCIOJb30BAHUEM [JIi 3TOr0 JOCTYMHBIX HMCTOYHUKOB
uHbOpMaInu;

- YMEHHUE YMPaBIATh CBOEH IMO3HABATEIBHOW JEATEIbHOCTHIO, IMPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHSI,;

- YMEHHUE BBICTpPAWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJAE IO
pElIeHrIO OOIIKX 3a/1ad B 00J1aCTH €CTECTBO3HAHMUS;

- MeTanpeIMeTHbIX:

- OBJAJICHUE YMEHHMSIMH M HaBBIKAMHU Pa3JIMYHBIX BHUJIOB I103HABATEIHHOU
JEATEIIbHOCTH JIJIs1 U3YyUEHHS Pa3HbIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPA;

- IMIPUMEHEHHE OCHOBHBIX METOJOB II03HAHUSA (HAONIOACHUS, HAYYHOIO
AKCTIIEPUMEHTA) ISl M3YYCHHUS Pa3IMYHBIX CTOPOH C€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTAJIKUBATLCA B MPOeCcCUOHATBHON
cdepe;

- YMEHHE ONPENEIATh EIN U 3a/laud JIeITeIIbHOCTH, BHIOUPATh CPEACTBA IS
WX TIOCTH)KCHHS Ha TIPAKTHKE;

- YyMEHHUE  HCIOJIb30BAaTh  pa3IMYHbIC  HMCTOYHHUKH  JUIS  TIOJYYCHUS
€CTEeCTBEHHOHAYYHOU MH(OpMAIIMU U OIIEHUBATh €€ JOCTOBEPHOCTH JIJIsl TOCTUXKECHUS
IIOCTABJICHHBIX II€JIEH U 3274,

- npeaIMeTHbIX:

- c(hOpMHUPOBAHHOCTh YMEHUM MOHUMATh 3HAYMMOCTb €CTECTBEHHOHAYYHOTO
3HAHUSA I KaXIOTO 4YelOBeKa, HE3aBUCUMO OT ero npodeccroHaabHON
JEATEIIbHOCTH, pa3andaTh (DaAKThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIC BHIBObI, BUICThH
HUX CBSA3b C KPUTEPHUSIMH OIICHOK U CBS3b KPUTEPHUEB C OIPEACIEHHON CHCTEMOU
IICHHOCTEH;

- dbopMupoBaHUE TOHMMAaHUS W B3aUMO3aBUCUMOCTH XHUMHHU C JIPYTUMHU
€CTECTBEHHBIMU HayKaMHU,;

- chOpPMUPOBAHHOCTh TOHUMAHUSI BIUSHHUS  ©CTECTBEHHBIX HAyK Ha
OKPYXKAIOIIYI0  Cpely, JKOHOMHUYECKYH, TEXHOJOTUYECKYI0, COILHUAIbHYIO U
ATUYECKYIO Chephl EeATETLHOCTH YETIOBEKA;

- BJIaJCHUC 3HAHUAMHU O HanOoJjiee BaKHBIX OTKPBITHAX W JOCTHXXCHHAX B
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00JacT XMMHH, TOBIUSABIINX HA SBOJIOIHIO MPEACTABICHUHN O MIPUPOJIE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

- C()OPMUPOBAHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHOHAYYHbIC 3HAHUS IS
OOBSICHEHHSI ~ OKPYXAIOIINX  SIBJICHWUH, COXpAaHEHHUS 370pPOBbs, OOECHEUYCHHUS
0€30MacCHOCTH  KU3HENEATEIbHOCTH, OEpeX)HOr0  OTHOIIEHUS K  IPHUPOAE,
PAaMOHAIIBHOTO TPHUPOAOIOIb30BAHNS, & TAaKKE BBIIOJHEHUS POJM T'PaMOTHOIO
OTpeOUTENS;

- c(pOpMUPOBAHHOCTh YMEHHMI aHAIU3UPOBATh, OLICHUBATh, IIPEICTABICHUS O
HAay4YHOM METO/I€ MMO3HAHUS PUPOJBI U CPEJICTBAX U3YUEHUSI MEraMupa, MaKpoMHpa 1
MUKpPOMHpA; BJaJ€HUE NpUEMAMHU €CTECTBEHHOHAYyYHbBIX HAONIOJIEHUN, OIBITOB
UCCJIEIOBAHUN U OLIEHKH JOCTOBEPHOCTH MOJyYEHHBIX PE3YyJIbTaTOB;

- BJIAJCHUE TMOHATUWHBIM allapaToM XWUMHUU KaK HayKH, MO3BOJISIIOLIIM
II0O3HAaBAThb MUP, Y4YacTBOBAaTb B JUCKYCCHAX II0 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCITIOJIB30BaTh Pa3JIMYHble MCTOYHUKH HUH(POPMALMH JJI1 MOATOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUTBCS K coobmenusm CMMU, coxpepxamum HaydHYIO
uHbOpMaITHIO.

- c(OpMHPOBAHHOCTh HABBIKOB 0€30MacHO pabOThl BO BpEMsl MPOEKTHO-
WCCJIEIOBATENBCKOW M 3KCHEPUMEHTAIBHOM JIESITENIBHOCTH, IPU HMCIOJb30BAHUU
71a60paTOPHOTO 0OOPYAOBAHUS.

- KonuyecTBO yacoB Ha OCBOEHHE MPOrpamMMbl Y4eOHOM AMCIUIUIMHBI IO
ouHol (popme 0OyueHwus 724.

- 1.2. MecTro UCHUIUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CHEeNHMAJINCTOB CPeIHEero 3BeHa: AUCIUILINHA BXOAUT B O0IIETyMaHUTAPHBIA LIUKJL.

- VYyeOHasi IUCHUIUIMHA «XUMUS» SBIAETCA YYEOHBIM MPEAMETOM IO BBIOOPY U3
oOs3aTenbHONM mpeaMeTHO oOnactu «EctectBeHHbie Haykuy, DI'OC cpennero
obmiero  oOpazoBaHusl.  YueOHas  JUCHMIUIMHA  «XUMHUS»  H3y4aeTrcs B
obmieoOpazoBarenbHoM Iukie ydeOHoro miaHa OIIOIT CITIO na 6a3e OCHOBHOTO
oOmrero obpa3oBaHusi ¢ MOJydeHHEM cpeaHero obmiero oopazoBanus (IIIICC3). B
yuebHbix miaHax [IIICC3 mecto yueOHOW IUCHUIUIMHBI «XHMHUS»— B COCTaBe

00111e00pa30BaTeNIbHBIX YUYE€OHBIX JUCHMIUIMH, (POPMHUpPYEMBIX M3 00s3aTeIbHBIX
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npeameTtHbix obnacteir ®I'OC cpeanero obmiero o6pa3oBanus, JIsl CHEHHATBHOCTU
CIIO 40.02.04 ropucnpyaenunusi (0a30BOi MOATOTOBKH), JUCITUTUTHHA BXOIUT B ITHKIT

0a30BbBIX 00111€00pPa30BaTEIIbHBIX JUCIIUTUINH.

1.3. lenu 1 32124 JMCUMILUIMHBI - TPEOOBAHMS K pe3yJibTaTaM 0CBOECHUS
TUCUMILIHHBI:

B pesynbrare OCBOCHHS AMCUUIUIMHBI OOYyYaroIIMHCA [OJDKEH YMeThb: -
NPUBOAUTH TMPUMEPHl AKCIEPUMEHTOB W (WJK) HaOMI0JIeHUNH, OOOCHOBBIBAIOLIUX
aTOMHO-MOJIEKYJIIPHOE CTpOEHUE BELIECTBA, CYILIECTBOBAHHE
AJIEKTPOMArHUTHOIO TOJISI U B3aMMOCBSA3b JJIEKTPUYECKOIO M MAarHUTHOTO TIOJIEH,
BOJIHOBBIE U  KOPIYCKYJISPHBIE CBOMCTBAa CBETa, HEOOPATUMOCTh TEIJIOBBIX
MPOLIECCOB, pa30eraHue TaJaKTHK, 3aBHCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpHI
MOJIEKYJ, 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKUUh OT TEeMIEpaTypbl U
KAaTaJIM3aTOPOB, KIETOYHOE CTPOCHHE JKUBBIX OpraHu3moB, posib JJHK kak HOcurenn
HACJIEICTBEHHOW MH(OpMaLUU, YBOIIOLUIO KUBOM MPUPOAbI, TPEBPAILICHUS SHEPTHH
Y BEPOSITHOCTHBIN XapakTep MPOLIECCOB B KMBOW U HEXKMBOU IPUPOIE, B3aUMOCBS3b
KOMITOHEHTOB 3KOCUCTEMBI, BIUSHUE AEATEIHHOCTH YEIOBEKA HA SKOCUCTEMBI;

-O0BSICHATh TPUKJIAJAHOC 3HAYEHUE BAXHEHIINX JOCTHKEHUNW B 00JacTH
€CTECTBEHHBIX HAayK [JIsi: pPa3BUTUSL DHEPreTUKH, TPAHCIOPTAa U CPEICTB CBS3M,
MOJIYYEHUS] CHUHTETUYECKUX MAaTEepUaloB C 3aJaHHBIMU CBOMCTBAMH, CO3/IaHUA
OMOTEXHOJIOTUM, JieueHUs] WH(EKIMOHHBIX 3a00JIeBaHHM, OXpaHbl OKPYKAIOIIEH
Cpelibl;

-BBIJIBUTaTh TUIIOTE3bl U MpEAJiaraTh MyTH UX MPOBEPKH, J€IaTh BHIBOJBI Ha
OCHOBE JKCIEPUMEHTAIbHBIX JTaHHBIX, MPEJCTABICHHBIX B BUAC Tpaduka, TaOIUIIBI
WJIU JUarpaMMmbl;

-paboTath ¢ HaydyHOW WH(MOpMaIel, coaepkamieics B coobmenusx CMU,
WHTEPHET-pecypcax, HayYHO-TOMYJISIPHOM JIUTEPATYPE;

-BJIaJIETh METOJIaMHU MOUCKA, BBIACIATh CMBICIOBYIO OCHOBY M OLICHUBATh
JIOCTOBEPHOCTH MH(POPMAIIHH;

-UCIIOJIB30BaTh HpI/IO6p€TCHHI>IC SHaHUAd MW YMCHHA B Hp&KTH‘IﬁCKOﬁ
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NESATETLHOCTH U TOBCETHEBHOW XU3HM JIJISl OIICHKW BIIMSHUS Ha OPTaHU3M 4YelIOBEKa
AIEKTPOMArHUTHBIX BOJTH U PagOaKTUBHBIX U3ITy9CHUM,
IHEProcOEepeKeHUs;0€30MaCHOTO  UCIOJIB30BAHUS MATEPUATIOB U XUMUYECKUX
BCIIECTB B OBITY;MPOGUIAKTUKN WH(GEKIIMOHHBIX 3a00JIeBaHWA, HUKOTHHOBOM,
AJIKOTOJIbHOW U HAPKOTUYECKOW 3aBUCUMOCTEN;

-OCO3HAHHBIX JINYHBIX JEUCTBUN 110 OXPAHE OKPYIKAIOLIEN CPEBI

1.4. PexoMeHayemMoe KOJMYECTBO 4YAaCOB HAa OCBOCHUE NPHUMEPHOM
NporpaMMbl y4eOHOH TUCHUIJIMHBI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOydwaromierocs Ha J1O: - 72 gacos, B ToM
qucJie:

- 00s13aTeNnbHON ayTMTOPHON yueOHOM Harpy3ku oOydaromierocs -36 4acoB
- CaMOCTOSATEILHOM paboThl 00yJaromerocs - 36 4acos,
- Ha O30 72:
- 00s13aTeNIbHON ayJUTOPHOU y4eOHOI HAarpy3Kku 00ydaronierocs -4 4acos;

- CaMOCTOATEILHOM paboThl 0Oy4Jaromerocs - 68 gacos

2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JIUCHUIIJIUHBI «XUMMUSI».

XuMus - HeOTheMJIeMasi COCTaBIISIONIAsl KyIbTYpbl: ONPEeNisisi MUPOBO33pPEHUE
YyeJoBeKa, OHO MPOHUKAET U B TyMaHUTapHYIO cdepy, U B OOILIECTBEHHYIO >KU3Hb.
PanronanbHBI  €CTECTBEHHOHAYYHBIM METOA, CQOPMHUPOBABIIMIHCA B paMKax
€CTEeCTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHOHAYYHYIO0 KapTUHY MHUpPa, HEKOE 00pa3Ho-
bunocodckoe 0000IIEHNE HAYYHBIX 3HAHUH.

XuMHs - HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX, MPOLECCAX
MpeBpaIlleHUs], HCIOJb30BAaHUU 3aKOHOB XHMHU B MPAKTUYECKOU JESITEIBHOCTH
JIIOJIEH, B CO3JJaHUM HOBBIX MaTEPUAJIOB.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OpPraHU3alUsIX, PEATU3YIOIINX
o0pa3zoBaTeIbHYIO MIPOTPAMMY CpPEHEro 00IIero oopa3oBaHus B Mpeseaax OCBOCHUS
OIIOIT CIIO Ha 6a3e 0ocHOBHOTO 0011ero 00pa30BaHUsl, U3YIaeTCs « XUMHsI», 9TO HE
HapylIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYyYHOr0o 0Opa3oBaHust cTyaeHTOB. [Ipu

ocBoernu npodeccuit CIIO u cnermanprOocTelt CIIO conmmanibHO-I3KOHOMUYECKOTO U
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TYMaHUTapHOTro npoduieil npodeccuoHAIbHOTO 00pa30BaHMs XUMHUS H3ydaeTcs Ha
6azoBoM ypoBHe DPI'OC cpennero oobmiero o0pa3oBaHUs C YYETOM CHEHU(BUKU
ocBaMBaeMOM mpodeccuu WIH CIEeHHAIbHOCTU. OJTO BBIPAKAETCA B COJCPKAHHUU
oOyueHusl, KOJIMYECTBE YACOB, BBIJCIAEMBIX Ha U3YYCHHE OTIEIBHBIX TEM
NporpamMMmbl, TIIyOMHE HMX OCBOCHHS OOydYaloIIMMHCS, O0bEeME M XapakTepe
NPAKTHUECKUX 3aHATUH, BUIaX BHEAYIUTOPHONU CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
B npouecce peanuzainuu cojepKaHus U U3y4eHUU y4eOHOro MaTepuayia Mo XUMHUU
1EJIeCO00pa3HO AKIEHTUPOBaTh BHUMAHHME OOYYaIOIIMXCA Ha >KU3HEHHO BAKHBIX
O0OBEKTaxX MpPUPOABI M OpraHu3Me 4YeloBeka. IJTo ruapochepa, arMmocdepa Hu
ouocgepa, KOTOpblE pacCMaTPUBAIOTCS C TOYKM 3pEHUS XMMHYECKHX COCTaBOB U
CBOMCTB, MX 3HAa4Y€HUs [UIS JKU3HEIACATEIBHOCTH JIIOJEW, O3TO COJEpKaHHE,
OCBEIIAIONIEE POJb BAXKHEUIIMX XUMHUYECKHX 3JIEMEHTOB B OpPraHU3ME YeJIOBEKa.
3aMeTHOE MECTO B COJIEPKaHUU YUYEOHON AMCLUUILIMHBI 3aHUMaeT YYeOHbIN MaTepua,
HE TOJIbKO (DOPMUPYIOIINI €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa y CTYAEHTOB, HO U
PACKpBIBAIOIIMN MPAKTHYECKOE 3HAYEHUE €CTECTBEHHOHAYYHBIX 3HAHMA BO BCEX
cdepax KU3HU COBPEMEHHOTO 00IIeCTBA, B TOM YHCIIE B TYMaHUTApHOU cdepe.

B nenom ydeOHasg NUCUUILIMHA «XHMHS», B COJEPKAHUM KOTOPOM BEIyIIUM
KOMITOHEHTOM SIBJISIFOTCS HAay4HbIE 3HAHMS M HAY4YHBIE METOJbI IO3HAHUS, TO3BOJISIET
chopMHpoOBaTh Yy OOYYAIOMIMXCS LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MUpa,
npoOyAHUTh Y HUX AMOLIMOHAIbHO-IIEHHOCTHOE OTHOILIEHHE K U3y4aeMOMY MaTepHuaiy,
TOTOBHOCTh K BBIOOpPY JIEWCTBHM OIpPEACIICHHONW HAMpaBJICHHOCTH, YMEHUE
KPUTUYECKU OLIEHUBATH CBOU U UYXKHUE ACUCTBUS U MOCTYIIKH.

WuTerpupoBanHoe  cojepkaHue  y4eOHOHM  AMCHMIUIMHBI  TO3BOJISIET
NPENOJABATENI0 XUMUU OpPraHU30BaTh M3Y4YEHUE JHUCLUIUIMHBI, HCIOIb3YS
UMEIOIIMECS] ~ YaCTHbIE  METOJMKM  TNpenojaBaHus  npeamera.  M3ydenwue
o01reo0pazoBaTeNbHON yUeOHOW NUCIUIUTMHBI « XUMUS» 3aBEPINACTCS MOABEACHUEM
uToroB B ¢opme IudPepeHIMpPOBaHHOTO 3ayeTa B paMKax MPOMEXKYTOUHOH
aTTecTaluu CTyJIeHTOB B mnpouecce ocBoeHus: ocHoBHOM OIIOII CIIO ¢ nomyueHnuem

cpeanero oomero obpazoanus ( [ITICC3).



3.COJIEP’)KAHUE YYEBHOM JUCIUITJIUHBI.
3.1. Conep:xkaHue y4eOHOM TUCUUIIHHBI.
OO01masi ¥ HeOpraHuvecKass XuMusl.

BBenenne.  Xumuyeckas ~ KapTHHAa  MHpa  KaKk  COCTaBHasg  4acThb
€CTECTBCHHOHAYyYHOM KapTUHbI MHpA. Ponp XuUMHM B KU3HU COBPEMEHHOIO
obmiectBa. [IpuMeHeHne AOCTHXKEHUN COBPEMEHHONM XMMHUHM B TYMaHUTAapHOU cdepe
NEeSATEIbHOCTH OOIIECTBA. XMMUUYECKOE COJEPKaHUE YUCOHON NUCIUTUTMHBI « XUMUSD)
npu ocBoeHnH crieruanbHocted CIIO connanbHO-3KOHOMAYECKOTO U TYMAaHUTAPHOTO
npoduieit mpodecCHoHaIbHOr0 00pa30BaHUs.

OCHOBHBbIC OHATHA W 3aKOHbI XUMMH.

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XUMHAYECKHM JJIEMEHT H
dopmpbl ero cymectBoBanus. [Ipocteie u crnoxHbie BemiecTBa. Jlemoncrpauu Habop
MoOJIesie aToMOB M MoJieKyl. M3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMMHH.
Macca atomMoB u MoOJeKysl. OTHOCUTENbHBIE AaTOMHAsg W MOJIEKYJISIpHAs MACCHI.
KommuectBo BemiectBa. [loctosinHas ABoraapo. MossipHas macca. 3akoH ABOrajpo.
MoutsipHblii 00beM ra3oB. KonnuecTBEeHHbIE M3MEHEHUS] B XMMUH KaK YaCTHBIN Ciiydaii
3aKOHOB II€PEX0/1a KOJIMYECTBEHHBIX N3MEHEHUM B KauecTBeHHbIEC. M. B. JIoMmoHOCOB-
«MEPBBIM  PYCCKMWA YHHBEpCUTET». MIUIIOCTpalMu 3aKOHa COXPaHEHUs MacChl
BEIIIECTBA.

IMepuoanueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX
semenToB JI.1. Menaeneena.
OtkpeiTue Ilepuonuueckoro 3akoHa. llepuoauueckas cucremMa XHUMHYECKHX

sanemeHToB /. 1. Menneneesa. 3uauenue [lepuoanueckoro 3akona u [lepuoanueckon
cuCTeMbl XuUMHYeCKHX dneMeHToB J[. WM. MeHnpeneeBa sl pa3sBUTHS HAyKU U
MOHUMAaHUsI XUMHYecKor kapTtuHbl Mupa. [[. M. MenneneeB 00 oOpa3oBaHWU H
rocyaapcTBeHHoW nosutuke. JlemoHcTtpauust Paznuunbie ¢gopmbl Ilepuogmueckoit
CHUCTEMBbI XUMHYECKUX djIeMeHTOB J[.M1.MeHnpaeneena.
Boaa. PactBopsl
Bona B mnpupose, ObITy, TEXHHMKE U Ha MPOU3BOJACTBE. DuU3NUECKHUE U

XMMHUYECKHE CBOMCTBA BOJBI. OHpCCHeHI/Ie BOJBI. ArperaTHHe COCTOSAHHA BOJBI U €€
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MEPEXObl U3 OJHOIO arperaTHOro COCTOsIHUS B Apyroe. Jlemonctpanus Ousnyueckre
CBOMCTBA BOJbI: MOBEPXHOCTHOE HATSKECHUE, CMAauyMBaHHWE. XUMHUYECKUE PEAKIIHH.
[ToHATHE O XUMUYECKOW peakuuu. TUIbl XUMUYECKUX peakuuii. CKOpOCTh peakluu 1
(bakTopel, OT KOTOPBIX OHA 3aBUCUT. JleMoHCTpammsi XWMHYECKHE PEaKIUu C
BBIJICJIEHUEM TETUIOTHI.

Heoprannyeckue coe{uHeHUS.

Knaccudukanus HeopraHWYeCKUX COSAWMHEHWH u WX cBoicTBa. OKCHIBI,
KHUCJIOTBI, OCHOBaHUA, COJU. BaxkHENIIME COEAMHEHUsS METAUIOB U HEMETAJUIOB B
MPUPOAE M XO3SUCTBEHHOW JEATEIBHOCTH 4YEJIOBEKa. MeTaluibl W CIUIABBHI.
CoeanHeHus METAJUIOB KaK COCTaBHAs YacTh CPEICTB M300pa3UTEIHLHOTO HCKYCCTBA.
Hewmeraibl 1 UX coeIUHEHUS.

Oprannyeckasi XumMust

Oprannyeckne coeauHeHrsi (OCHOBHBIE TMOJOKEHUSI TEOPUHU CTPOCHHS
OpraHUYeCKUX COoeIMHEeHH. MHorooOpasue opraHudyeckux coenuHeHuil. Ilonsrue
WU30MEPHH.

\Vrnesomopoasl. IlpenenbHble W HEMpeaeiabHBIC YIIEBOAOPOIbL. Peakius
noauMmepusauu. [IpUpogHbIE HCTOYHMKH  YIJIEBOJOPOAOB. YTJIEBOJOPOABI KakK
OCHOBa MEXJIYHAPOJHOTO COTPYAHHYECTBA M BAXKHEWUIINN UCTOUYHUK (HOPMHUPOBAHUS
oromxera PO. Kucnopoacoaepkaiiyue opraHu4ecKre BeliecTna.

IIpencraBurenu KHCJIOPOJICOAEPKAIINX OPTaHUYECKUX COCIMHCHUN:
METHUJIOBBIM U STUJIOBBINA CIUPTHI, IJULEPHUH, YKCYCHAsA KUCIO0TA. JKUPBI KaK CIIOKHbBIE
3¢upsbl. YIIaeBoAbl: III0K03a, Kpaxmall, LeJUT003a. A30TCOAEpKAINE OPTaHUYECKHUE
COCIMHEHUS. AMHHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u Ouosiormueckast QyHKIIUS
OEJIKOB.

JdeMoHcTpauus:

Paznuunbie BUABI IIJTaCTMAaCC U BOJIOKOH.

XUMHUA U )KU3Hb.
XUMHS ¥ OPTaHU3M 4YEJIOBEKA. XMMHUYECKHUE 3JIEMEHTHI B OPraHU3MeE YEI0BEKA.

OpFaHI/I‘IeCKI/Ie N HCOPraHM4YCCKHEC BCIICCTBA. OCHOBHBIC KM3HEHHO HCO6XO,Z[I/IMBI€
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COCMHEHMSI: OCJKH, YTIIEBOAbI, )KUPbI, BATAMHHBI.

YrneBoapl - TUVIABHBIM MCTOYHMK DHEPruM opranusma. Pomp KupoB B
opraHusMe. XO0JIECTEPHH U €ro PoJib B 3J0POBBE YeJIOBEKA. MUHEpanbHbIC BEIIECTBA B
NPOAYKTaX MUTAHUA, TUIIEBbIE 100aBKu. COaTaHCUPOBAHHOE MMUTAHUE.

Xumuss B ObiTy. Boma. KauectBo Boabl. Moromme M YHUCTSIIKME CPEACTBA.
[IpaBuna Ge3omacHOW pabOTBI CO CpeACTBaMU OBITOBOM XWMHH. POJIb XUMHUYECKUX
AJIEMEHTOB B JKM3HUM pAaCTCHUW. YIOOpeHHs. XUMHUYECKHE CpPEICTBA 3allUTHI
paCTECHUH.

3.2. PexomeHayemMoe KOJIU4YECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI
AUCHUIIHHBI
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 72 4acoB, B TOM YHCIIE Ha

JO: o6s3aTenpHON ayTUTOPHON yueOHOI Harpy3ku obydaromerocs 36 yaca,
CaMOCTOSTENIbHOM paboThl 0OyJarolerocs 36 4acos.
Ha O30
00s13aTeIbHON ayAUTOPHOM yueOHOM HArpy3ku oOydarolierocs 4 Jaca;

CaMOCTOATENbHOM paboThl 00y4Jaromierocs 684acos.

5.3. O0bem yueOHOI TUCHUIINHBI ¥ BUAbI y4e0HO padoThl

Buj yueOHoit padoThl Oovem uacos /10
030
J10 1 cem \ 2 cem

MaxkcumanbHas y4eOHass Harpy3ka (Bcero) 72 72
O0s3aTesqbHAsI Ay IUTOPHAA Y4eOHAsi Harpy3Ka (Bcero) 36 4 0

B TOM YHUCIIE:

MIPAKTUYECKHUE 3aHITHS 36 4 0
TEOPETUUECKHE 3aHATHS 0 0 0

KOHTPOJIbHBIE PaOOTHI - - -

KypcoBasi paboTa (mpoeKT) (eciu npedycmompero) - - -

CaMocTosiTeIbHasi paboTa cTyIeHTa (BCero) B TOM YHCIIe 36 68 0

perieHue 3a1a4 opopmiieHre oT4ETOB paboTa ¢ yaeOHUKOM
MOATOTOBKA JTOKJIAJ0B U pedepaToB
UToroBas arrectaums 6 popme ouggepenyuposarnnozo 3avema
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4. TemaTudeckoe IJIAHUPOBAHUE yqeﬁﬂoﬁ AUCHUIIVIMHBI «KXXUMMUA»

HaumenoBanue Conep:xxanue yueOHOr0o MaTepuaJia, JadopaTopHbie padoThl U O0bem | YpoBeHb
pa3/iesioB U TeM NpaKkTHYecKHe 3aHATHS, CAMOCTOATEJIbHAsA padoTa 00y4aroIuxcs, YacoB | OCBOCHMS
KypcoBasi padora (IIpoeKT)
Tema 1. BBenenue. | Coaep:kanue y4eOHOro marepuaJjia 6
Xumuyeckas
1. Xumus kak Hayka. [IpeagmeT u MeToa TUCITUTUTHHBI. 4
KapTHUHA MHpa KaK
2. EcrecTBO3HAHUE U XUMHUS
COCTaBHas 4acTh
. 3. Ilepnonp! pa3BUTHSI XUMUH.
€CTECTBEHHOHAYYHOM
CamocrosiTeibHAs padoTa 00y4arOLIUXCH: 2
KapTHUHBI MUpA.
WNuauBuayansHOE IpOeKTUpOBaHUE B (hopMe HamucaHus pedepaToB Ha
TEMBbI: « AJTXUMHUS»; «3HAYEHUE XUMUHU B )KU3HU YEIOBEKaY.
Tema 2. ATomHo- Coaepxanue y4eOHOro MmaTepuaJia 8
MOJIEKYJISIpHOE 1. Menbuaiinue yacTuibl. XapaKTepUCTHKA AIEMEHTAPHBIX YACTHUII. 4
yueHue 2. Mogenu ctpoenust atoma. Mogaens JI. Tomcona, [TnanerapHas
mozeinb 3. Pesedopaa. moctynatsl bopa
CamocrosiTesbHAs padoTa 00yYaOIMXCH 4
Ponb xumuu B Mmeauiuue; Poiab XuMuM B KOCMOJIOTHU
Tema 3. OcHoBHbIe | ConepikaHue y4eOHOT0 MaTepuaJia
NMOHATHS U 3aKOHBI 1. OcHoBHbIe MOHATUS XUMHUH. OCHOBHBIE 3aKOHBI XUMUU 6
XUMUH 2. llepuonuueckas 3aKOH U CTpoeHUE aToMa. Tabnuia
JI.M.MenneneeBa
3. Monb u MosipHast Macca
KonTposabHbie padoThl. 1
Pemenne tekcToB
CamocTosiTesibHAsi padoTa 00y4a0IINXCsl 6
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Koncmekr: «/I. 1. MenneneeB 06 o0pa3oBaHUHU U TOCYAapCTBEHHOMN
MTOJINTHKE»

Tema 4. Bemectno.

Knaccupurkanus
BelllecTBA.

Conep:xxanue yueOHOr0o MaTepuaJia

12

1. Kitaccudukarus BeiecTBa: XuaKue, TBEp/Ible, ra3000pa3HEbIE.
2. MeTaiel, HEMETaJUTbl OKCHJIBI, KUCJIOTBI, COJIA, OCHOBaHUS

KonTposbHbie padoThl.
Pemenue TecToB.

CamocTosiTesibHast padoTa 00y4arIINXCs

NuauBuayanpHOE MPOEKTUPOBaHKE B (hopme HanucaHus pedepaToB HA
TeMbl: «KoBaneHTHas CBA3bY, «MeTanudeckas XMMUYECKasl CBS3bY,
«BoxoponHas XMMHUYECKasl CBA3bY.

Tema 5.
XumMuueckue
npouecchl B
atmocgepe

Cojep:xkaHue yueOHOro MaTepuaJa
1.XuMH4eCcKHil COCTaB BO3/IyXa.
2.At™ocdepa 1 KIumar

3.UcTrounuku 3arps3HeHust aTMOC(ephl.
4.030HO0BBIE ABIPHI

12

KoHnTpoJsbHbIe padoThI
Pemenue tecTos.

CamocrosiTesqbHas padoTa 00y4alIIMXCH

NunuBuayansHOE IPOCKTUPOBaHUE B (hopMe HarmucaHus pedepaToB Ha
TeMbl: «ATMOC(hepa. XUMHUECKUN COCTAB BO3AYyXay;

«I'moGanbHbpIe IOCTeACTBUS 3arpss3HeHus atMochepsi» [Ipoucxoxaenue
KHCJIOTHBIX 0CafgkoBy». «IlociieIcCTBYUS KUCIOTHBIX JOXKIEH)

Tema 6
XUMHYECKHe

CoaepxxaHue y4eOHOr0 MaTepuaJia
1. Bona Bokpyr Hac. BogHbie pecypchl 3eMiIH.

12

12
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npoueccsl B
ruapocepe

2.Ou3nyeckre 1 XUMUYECKHE CBOMCTBA BOJIBI
3. Bona, pactBopsl. [loka3arens KHCIOTHOCTH pacTBOpoB pH
4. 3arpsi3HEHHUE BOJBI U CITOCOOBI OUUCTKHU

KoHTpoJbHbIe pad0ThI
Pemenne tectoB

CamocrosiTesibHasi padoTa 00y4al0IuXxcst

«BaauBuyanpHOE MPOSKTHPOBaHKE B (hopMe HamrcaHus pedeparoB Ha
TEMBI: « XMMHUUYECKHI COCTaB BOJBIY;

«I'mobGanbHbBIE TOCNIENCTBUS 3arpsi3HeHUs TuaApocheprb»; «Boanbie
peCypcChI TIaHEThI»

Tema 7. Xumusa B
OpraHusme
qeJIoBEKa.

Conepxanue y4eOHOro MmaTepuaJia

12

1. XumMuyecknii cocTaB KJIETKH. MaKpO3JIeMEHTHI, MUKPOAJIEMEHTHI,
yIBTPaMUKPO3JIeMeHThI. OpraHMYECKHUE BEIIEeCTBA: OCIIKH, KUPBI,
YTJIEBOJIBI,

2. ®epMeHThI

3. ButaMuHBI.

3. 'opMoHBI

KonTtpoJbHbIe padoThl.
Pewenne tectoB

CamocrosiTesibHasi padoTa 00y4aOUuXCcs

[IpopaboTka KOHCIEKTOB 3aHATUH, Y4eOHO! TUTEPATYPHI;
WNuauBuayansHOE IpOeKTUpOBaHUE B (hopMe HammcaHus pedepaTo
(KOMITBIOTEPHOM MPE3EHTAINH) TI0 OJTHOM U3 TEM:

- DKOJIOTHYECKHUE ACIIEKThI UCITOJIb30BaHUS YTJIIEBOAOPOAHOTO ChIPbA.

- DTaHOJ - Belnyaiiiiee 0Jaro U CTpanrHoe 3710.
KuzHb - 3TO crocol Cy1ecTBOBaHUS OEKOBBIX TEII.
- 3HaueHue OEeTKOBOM U YIJIEBOJHOM MUILHM AJIs YEIOBEKa.
- bone3nu, Bei3BaHHbIEC 1ePUITUTOM BUTAMUHOB

13
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J11s XapaKTepUCTUKH YPOBHSI OCBOCHHS Y4€OHOTO MaTepralia UCIIOJIb3YIOTCS CICIYIOIUe 0003HAYCHUS:
1. - o3HaKOMHUTENBHBIN (Y3HABAaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. - penpoAyKTHBHBIN (BBIIOJIHEHUE ACSITEILHOCTH IO 00pa3ily, MHCTPYKIIUU WITH MO PYKOBOACTBOM)

3. - MPOAYKTUBHBIN (rutanupoBaHue u CaMOCTOATEIIbHOE BBIIIOJIHEHUE JIEATEIIbHOCTH, pelienne IPOOJIEMHBIX 3a/1a4)

14
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Copnepxanue 00y4eHus

XapaKTepI/ICTI/IKa OCHOBHBIX BHJIO0B y‘l€6HOI>i JACATCIIBHOCTH

CTYJICHTOB (Ha YPOBHE YUYE€OHBIX JCHCTBUIA)

Pa3nen 2 Xumusi.

3HaTh: XMMHUYECKYIO KapTUHY MHUPA, YMETh: 1aTh ONpPEACICHUE U
OIIEPUPOBATH CHEAYIOUIUMHA XUMUYECKUMHU MOHATUSAMU:
(BEILECTBO», «XHUMHUYECKUH DIIEMEHT», «ATOM», «MOJIEKYyJay,
«OTHOCUTEJbHBIE aTOMHAasT W MOJEKYJISpPHAs MacChl», «HAOH»,
CQITIOTPONUS»,-«U30TONBDY, «XUMHUUYECKAs CBA3bY,
(QIIEKTPOOTPULIATENILHOCTE», 17  «BaJIGHTHOCTH»,  «CTEIEHb
OKUCIICHUS», «MOJbY», «MOJISIPHAs Macca», «MOJSIPHBIM 00BEM
ra3o00pa3HbIX  BEIIECTB»,  «BEIIECTBA  MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOCHHUS», «PACTBOPBD»Y, <«BJIEKTPOJIUT U
HEAJICKTPOJIAT,~<JIEKTPOJIUTUYECKASI- TUCCOLAALIS»,
«OKHUCIIUTEIb u BOCCTAHOBUTEIIbY, «OKHUCIICHHE u
BOCCTaHOBJICHHUE, «CKOpPOCTh XUMHUYECKON peakLmn,
«(XUMHYECKOE PABHOBECHEY, «YIJIEPOIAHBIN CKEIET),
«(pyHKIMOHANBbHAS Tpymma», «u3omepusi» Bragerb: Packpeitue
¢u3znyeckoro cmeicia CUMBONMKH [leproguueckoit  TaGiMIIbI
xumuueckux asnemeHToB J[. . MeHneneeBa (HOMEpOB 3JIEMEHTA,
nepuoa, TPYIIb) W YCTAaHOBJICHHE MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXIy CTPOCHUEM aToMa M 3aKOHOMEPHOCTSIMHU HU3MEHEHUS
CBOMCTB 2JIEMEHTOB W 00pa30BaHHBIX MMHU BEIIECTB B MEPHOJAX U
rpynnax. XapakTepUCTHKA 3JEMEHTOB MallbIX NEPUOAOB MO HX

nosioxkeHuto B [lepuognyeckont cucreme . . Menneneesa

CTpoeHue BellecTsa.

Bona. PacTtBopsl.

3HaTh: Y CTAHOBJICHHE 3aBUCUMOCTH CBOMCTB XUMHYECKUX

BCILICCTB OT CTPOCHHA aTOMOB, O6p33y10HII/IX X XUMHUYCCKUX

15
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DIIEMEHTOB. XapaKTEpPUCTHKA BAKHEHIIMX THUIIOB XUMHYECKHX
CB3el M OTHOCHUTENBHOCTH 3TOM Tunonoruu. OObscHEHHE
3aBUCUMOCTH CBOMCTB BELIECTB OT HX COCTaBa U CTPOCHHUS
KPUCTAJUIMYECKUX  pemeToK.  DPOpMyNIMpOBAaHME  OCHOBHBIX
[I0JIOKCHUH  TEOPUM  DJICKTPOJIUTHYECKOM  JUCCOLMAUUU U
XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeIMHEHUU. @DOpMyJIHpOBaHUE OCHOBHBIX
[IOJIOKEHUHM TEOPUM XHMMHMYECKOIO CTPOEHHsS OpPraHMYECKUX
COCIMHEHUN M XapaKTEPUCTUKA B CBETE ITOW TEOPUM CBOMCTB
BaXHEHIINX NpeACcTaBUTeNeH 18 OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN YMeTh: XHMMHUYECKHE pEaKIUd Ha OCHOBE BOJBI.
Brnagers: HEoOXoauMOi 0a30i TEOPETUYECKOTO MaTepuaia, s

PCLICHUA 3a/la4.

HeOpFaHI/I‘{eCKHe COCANHCHHMUA.

3HATh: Y CTaHOBJIEHUE 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BELLIECTB
0T CTPOECHHS aTOMOB OOpa3yOIIUX HUX XUMHYECKHX 3JIEMEHTOB.
XapakTepuCTHUKAa BAKHEHMIIUX TUIIOB XHUMHYECKHX CBS3€d U
OTHOCUTEJIBHOCTH 3TOW Tunojoruu. OObsSCHEHHE 3aBUCUMOCTHU
CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS KPUCTAIIIMYECKHX
pemieTok. DPOpMYyJIMPOBAHUE OCHOBHBIX IOJIOKEHHH TEOPHUH
DIIEKTPOJINTUYECKON TUCCOLMALMU U XapaKTepPUCTHUKA B CBETE 3TOMN
TEOpUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COECTUHEHUI.
YMmeth: CocTaBisaTh XuMu4eckue peakiini. OObsCHEHUE CYITHOCTU
XMMUYECKUX TpoleccoB. Knaccupukanus XMMHYECKUX peaKIHi
10 Pa3JINYHbIM PU3HAKAM, BBIIIOJHEHUE XUMUYECKOTO

OKCIIEPUMEHTa B IIOJIHOM COOTBETCTBUU C IpPaBHJIAMU TEXHUKHU
Oe3omacHoctu. HabOmionenue, @ukcupoBaHue U ONUCaHUE
[pE3yIBTaTOB IIPOBEJIEHHOTO JKCIIEPUMEHTA Bnagers:

XHUMHUYECKHUMH CBOMCTBAaMHU METAJJIOB U HEMETAJIJIOB.

Opl" aHN4YCCKasd XUMMA.

3Hate:  OmnmcaHue cocTaBa M CBOMCTB BaXKHEHIIINX

MpeICTaBUTENIeH OPTraHUYECKUX COeIMHEHMI: METaHoJIa U 3TaHoJIa,
CIIOKHBIX 3(QHUPOB, )KUPOB, MbUI, KAPOOHOBBIX KHCIOT (YKCYCHOMH
KHCJIOTHI), MOHOCaXapua0B (TJIIOKO3bI), AUCAXapHUIOB (caxapo3bl),

[10JIMCaxapua0B (KpaxMaia U LEeUTI0II035l),
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AMHWHOKHUCIIOT, 6eJ'IKOB, HUCKYCCTBCHHBIX n CHHTCTHYCCKHUX
[IOJIMMCPOB 19 VYmernb: coCTaBIITH XHMHYECKHE p€aKuu IJIA
OpraHU4YCCKUX BCIICCTB BnageTs: XMMHYECKMMU CBOMCTBaMH

OpPTraHU4YCCKUX BCIICCTB.

XUMHUSA U KU3Hb

3Hatk:  OLICHKY BIUSHUSA XUMHYECKOTO 3arpsA3HEHUS

OKpYXKalollled Cpelpl Ha OpPraHU3M 4YEJIOBEKA U JPYTHE J>KHUBbBIE
opraHusmel. YmeTb: [IpoBeneHue camMOCTOSATENBHOIO IIOHUCKA
XUMAYECKOH HMH(pOpPMAnmuy ¢ HUCHOJb30BAHHUEM  Pa3IMYHBIX
MCTOYHUKOB (Hay4HO -TIOMYJSIPHBIX M3JaHUN, KOMITBIOTEPHBIX 0a3
NTAHHBIX, pecypcoB MHTepHeTa); UCIOJIb30BaHUE KOMIIBIOTEPHBIX
TEXHOJIOTUH Uit  00pa®OTKM M Mepejauyd  XHUMHYECKOM
MH(POPMALIUU U €€ TIPECTABICHHS B Pa3InYHbIX (hopmax. Bianers:
CoOutosieHne npaBuil 0€30MacHOrO OOpalleHUs] ¢ TOPIOYUMU U
TOKCUYHBIMH  BEILECTBAMHU, J1aOOPATOPHBIM  00OpYIOBAHUEM.
Kputryeckas OLIEHKAa JOCTOBEPHOCTH XMMMYECKOW MH(opMaluy,

HOCTYHaIOHIefI M3 pasHbIX HCTOYHHKOB.

7. YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE ITPOI'PAMMBbI

YYEBHOM JUCHUIJINHBI

TpeGoBanuss K MUHUMAJIbLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY olecredeHn o: 1.

KaOMHET COLMAIbHO-D)KOHOMHYECKHUX TUCHMILINH - ToMelenue 9 /31,8 m 4, 45

IIoCaaO4YHbIX MCCT,

8 mepeHOCHOE MyJIbTHMEINa 000PYIOBaHUE - HOYTOYK, TPOEKTOP, J0CKa, 45 MOCaI0UHbIX

MECT;

9 yueOHble TOCOOUS, yUEOHUKH, CXEMBI, TAOIHIIbI, Pa3AaTOYHBIN MaTepual, HOPTPETHI,

IIJIaKaThl, HAr 1 AJHbIC HOCO6I/I$I, BHJACOMaTCpUallbl.

B nmporecce ocBoeHus nmporpaMMbl Y4eOHOM TUCITUTIINHBI « ECTECTBO3HAHNE)» CTYCHTHI

AOJIKHBI UMETh BO3SMOKHOCTL AOCTYIIA K 3JICKTPOHHBIM y‘le6HBIM MarcpuajiaM I1o

€CTECTBO3HAHUIO, BKJTIOUYast (PU3UKY, XUMHUIO, OMOJIOTHIO, UMEIOIIUMCS B CBOOOTHOM

noctyne B ceTd UHTepHeT (3JIEKTPOHHBIM KHUTaM, TPaKTUKyMaM, TeCTaM, MaTepraiam

EI'D u np.).
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IlepeyeHb pekoMeHayeMbIX YUeOHBIX U31AHNMH, 10MOJTHUTEILHOM NUTEpaTypbl.

OcHoBHas JuTeparypa:

1. EcrectBo3nanue. 10 xiacc. bazoBblii ypoBeHb. DDV . Yuebnuk 2022r
Anekcamunna H.10., 'anaktnonos K.B., JImutpues 1.C. u ap./Ilox pea. AnekcammHon
N.YO. Uzn. IIpocssaiieHue

2. Xumnst. 10 kmace. ba3oBslid ypoBeHb. DDV Vuebuuk 2022

Astopsr: ['abpuensn O.C. U3narenscTtBo: [IpocBenienne

3. Xumus. 10 knacc. ba3oBeiil ypoBeHb. DDV Vuyedbnuk 2022 Atopsl: Epemun
B.B., Ky3pmenko H.E., Tepeuun B.W. u ap./ Ilox pen. Jlyvauua B.B.

H3narennctBO: [IpocBenieHue

JlonmoJIHUTEIbHbIE HCTOYHHUKH:

1.Crapony6res B.A. EctectBo3nanue. CoBpeMeHHbBIC KOHIICTITUN [ DJIIEKTPOHHBIM
pecypc] : yaeoHoe nocodue st CITO / B.A. CrapoayOieB. — DJIEKTPOH. TEKCTOBBIS
nanubie. — Caparos: [IpodobpaszoBanue, 2020. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum noctyna: http://www.iprbookshop.ru/66386.html
2. Crpensuuk O.M. EcTecTBO3HaHUE[ DIEKTPOHHBIN pecypc]: yueOHoe mocodue as
CIIO. KOpaiit, 2018. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/l
3.Crapony6ue B.A. EcrectBo3nanne. CoBpeMEeHHbIE KOHIEMIIUU[ DIEKTPOHHBIHN
pecypc]: yaeonoe mocooue st CITO. Caparos.: [IpodoOpazosanue, 2019.URL.:html.
SBbC «IPRbooks»_http://www.iprbookshop.ru/66386.
http://biblioclub.ru/index.php?page=book&id=271493 (28.09.2018) .
8.06m1as xumusi. COOpHUK 3aJaHHI ¢ IPUMEpPaMU pellIeHU[ DIIEKTPOHHBIN pecypc]:
yaeonoe nocobue g CIIO / mon pen. A. M. Anapues, JI. . Abonuna M.: FOpaiit, 2018.
URL.: https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8B58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
11. O6mras xumusi. COOpHUK 3a7aHUI C MpUMEpaMu PEeIICHH [ DIeKTPOHHBIN
pecypc]: yue6Hnoe nmocodbue mis CIIO / mox pen. A. U. Anapues, JI. 1. Abonuna M.:
FOpaiit, 2018. URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8B58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
12. I'abpuensu O.C. Xumus. [Ipaktukym: yueoHoe nocodue. M.: Jlpoda, 2014.
13.I'abpuensa O.C.Xumus. TecTol, 3a1aun U ynpakHeHUs: yueOHoe mocoodue. M.:
Hpoda, 2014. Xumus. 1. I'pomos C.B. Illaponosa H.B. ®usuka, 10—11: Kaura nms
npenojasarens. - 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://biblio-online.ru/viewer/02B52148-8FE9-
http://www.iprbookshop.ru/66386
http://biblioclub.ru/index.php?page=book&id=271493
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
https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-192A8B58E8C2/obschayahimiya-sbornik-zadaniy-s-primerami-resheniy%23page/1
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HNuTepHeT- pecypcenl:

1. Hayunas snexktponnas oubnuoreka eELIBRARY.RU [DOnekTponHnslii pecypc].
URL.: http://elibrary.ru

2. HanmonaneHas a5ekTpoHHas 6ubnuoreka [ DnexTponuslii pecype]. URL.:
https://H306.pd/.

3.  Odunuaneapii  cadit  kommanumu  «Koucymprant  Ilmoc»  URL.:
http://www.consultant.ru

5. OdunmanbHbli caldlT MH(POpPMAIMOHHO-TIPABOBOTO KoHcopimyma «Komekc»
URL.: http://www.kodeks.ru

6. Onekrponusie karamoru Hayunoit 6muGmmorexku Jlarrocynusepcurera URL.:
http://www.elib.dgu.ru/?g=node/256

7. DIeKTpoHHO-OMONMOTEeYHass CcUcTeMa  «YHUBEpPCUTETCKass  OubImoTexa
onmaita» URL.: http://biblioclub.ru

8. DIeKkTpoHHO-OMOIMOTeYHAs cucrema «IPRbooOKs» URL.:
http://www.iprbookshop.ru/
4.  cucrema «IPRbooks» URL.: http://www.iprbookshop.ru/

KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM
JAUCHUIIJINHBI

KonTposib W oOmeHka pe3yibTaTOB OCBOCHUS  JUCUUIUIMHBI  OCYILIECTBISETCS
IpernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUUSCKUX 3aHATHH M 1a00paTOPHBIX padoT,
TECTUPOBAHMUS, a TaKXKE BBIMOJHEHUS OOYYaIOMMMUCA WHAUBUYAIbHBIX 3aJaHUM,
MPOEKTOB, UCCIIEOBAHUM.

HNT1oroBpiIM  KOHTPOJIEeM  OCBOGHUS  OOyYaIOIMIMMHCS  JUCHUIUIMHBI  SIBJISIETCS

G peHIpOBaHHbIN 3a4eT.
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Pe3yabTaThl 00yuyeHus (0CBOEHHbIE YMEHHs, YCBOCHHbIE ®opMbI U METOAbI KOHTPOJISI H
3HAHUA) OLIEHKH Pe3yJIbTATOB 00y4YeHUsl

YMEHMSI:

- TPHBOAWTH TIPHMeEPHl  OKCIEPHMEHTOB W  HabmrojeHmii,| | CKYLLUH KOHTPOIL B dhopme:

00OCHOBBIBAIONINX: AaTOMHOMOJIEKYJIIPHOE CTPOCHHUE ~IOATOTOBKH NIOKJIAN0B,
BEILIECTBA, pebeparos;

-paboTHI C yUeOHUKOM U

OIOPHBIMH KOHCIIEKTaMHU.

CYLICCTBOBAHME  DJIEKTPOMATHUTHOIO IOJII M B3aUMOCBS3b
QIEKTPUYECKOTO M MArHUTHOTO  IOJiel,  BOJIHOBBIE U
KOPITYCKYJISIpHbIE CBOWCTBA CBETa, HEOOPAaTUMOCTh TEIUIOBBIX
[IPOLIECCOB, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYpbI
MOJIEKYJI, 3aBHUCHMOCTb CKOPOCTM XHUMHUYECKOW PpEaKLHMH OT
TEMIEPAaTypbl U KaTaau3aTOpOB, KJIETOYHOE CTPOEHUE IKUBBIX
opranusmoB, posubs JHK kak Hocurens  HacienCTBEHHON
MH(pOpPMAIINH, SBOJIIOLUIO KUBOW TPUPO/IBI, BIUSIHUAE EATEIBHOCTH
YEJIOBEKA HA DKOCHUCTEMBI,

Texymmii KOHTPOIb B hopme:
-3aIUThI JA0OPATOPHBIX PadoT;
-pereHus 3a1a4,

- 00BSICHATD MPHUKJIATHOC 3HAUCHUE BAKHEUIITUX JOCTHUKCHHH B -paboThI CO CIPaBOYHOM
00J1aCTH €CTECTBEHHBIX HAYK JJISi: Pa3BUTHUS DHEPIETUKH, ITTEPaTypPOH.
TPAHCIIOPTA U CPEJICTB CBS3H, MOJYUCHUSI CHHTCTHUECKUX
MaTEpUajIoB C 3aJJaHHBIMU CBOMCTBaMH, CO3JJaHHs OMOTEXHOJIOTUH,
nedeHrs MH(EKIIMOHHBIX 3a00JICBaHM, OXpaHbl OKPYKAFOIIEH
Cpelbl;

Texyuuii KOHTPOJIb B (hopMe:
-peleHus 3a/1a4.

-3alUTHI JJAOOPAaTOPHBIX PAdOT;
- BBIIBUTATh THITOTE3bI K IPE/UIATaTh MYTH UX NPOBEPKH U ICNIATH | ecTHpoBAHKS;
b

BBIBO/IbI HA OCHOBE YKCTIEPUMEHTATBHBIX TAHHBIX, TIPE/ICTABICHHDBIX | 5q 11751 HHANBALYATbHBIX
B BH/JI€ TpayiKa, TAOIMIBI MIM THarpaMMBbl; A HMiL

nHpopManuel, conepxkaieics B coodbmenusx CMU, natepHer -
pecypcax, HaydHONOMYJIIPHOW JTUTEPATYPE; -pCIICHU:A 3a11a4,

-paboThI CO CIIPABOYHOI
MTEepaTypoi.
-TECTUPOBAHU;

3aILUTHl MHIUBAYATBHBIX
3a1aHUI
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- HCIIOJIB30BATh IPUOOPETEHHBIC 3HAHUS U YMCHHUSI B Texymuii KOHTPOIIb B (hopMme:
[MPAKTUYECKOW U ITOBCEHEBHOM KU3HHU JUIsl: OLICHKHU BIUSHUS |-T€CTUPOBAHUSA,

Ha OPraHU3M YEJIOBEKA JIEKTPOMArHUTHBIX BOJIH U -paboThI ¢ OTIOPHBIMU KOHCTICKTAMU H
PalOaKTUBHBIX U3ITyYEHUH, SHEprocOepeKeHusl, CIIPaBOYHOM JIUTEPATYPOH.

0€3011aCHOTO MCIIOJIb30BAaHNUS MAaTEPHATIOB U XUMUYECKUX
BEILIECTB B OBITY, TPOPUIAKTUKH HHPEKITHMOHHBIX
3a00JIeBaHN, HUKOTHHOBOM, aJIKOTOJILHOW M HAPKOTUYECKOM
3aBHCHUMOCTEM, OCO3HAHHBIX JIMYHBIX JEHCTBUII 110 OXpaHe
OKDVIKAIOIIEN CPENBL.

SHAHUA:

DopMBI KOHTPOJISE O0YUICHHUS: - YCTHBIH
0I1pOC;

-TeCTHPOBAHUE;

-3amuTa pedepara;

-peleHue 3a1a4

- CMBICJI TIOHSTUNA: €CTECTBEHHOHAYYHBIH METOJ TMO3HAHMUS,
PJICKTPOMArHUTHOE TI0JI€, JEKTPOMArHUTHBIC BOJIHBI, KBaHT,
bBoMOLUs Beenennoit, 6oibioit B3psiB, CoHEUHAs! CUCTEMA,
raJlaKTUKa, TEPUOAUYECCKUN 3aKOH, XHMHYECKas CBS3b,
XUMUYECKas peakilysi, MaKpoMoJieKysa, OeloK,
KaTaimzaTop,

depmenT, kinerka, muddepennmanus xierok, JHK, Bupyc,
OuoJIOTHYECKass JBOJIIOIMUSA, OHOpPa3HOOOpa3ue, OpPraHM3M,

MO YJISALINS, SKOCHCTEMA, ouocdepa, SHTpoOMHS,

caMOOpraHu3aIus;

- BKJIQJI BEIMKUX YYEHBIX B HOPMHUpPOBAHHE COBPEMEHHOMN DopMBI KOHTPOJISE O0yUCHHS:
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA. -YCTHBII OTpOC;

-AKTUBHOCTb Ha 3aHATHUAX
(1OTIOJTHEHUS K OTBETaM COKYPCHHUKOB
U T.I1.);

-3a1mmTa nedenara

- CTPOCHHUC U q)yHKIII/II/I CHUCTEM OPraHOB 3J0POBOro 4€JIOBCKa (DOPMBI KOHTPOIIS O6y‘IeHI/I${'

-YCTHBIH OIPOC;
-aKTUBHOCTb Ha 3aHATHUSAX;
-TECTUPOBAHHUE;

-3amuTa pedepara ;

- (u3momornyeckre XapakTepUCTUKN OCHOBHBIX IpoLiecCOB  [@OpMBbI KOHTPOJISI 00yUEeHHUS:
PKU3HEIeITeIbHOCTH OpraHi3Ma 4eJoBeKa -YCTHBIN OTIPOC;
-AKTUBHOCTbH Ha 3aHATHUAX
-TeCTUPOBAHUE;

-3amnuTa pedepara;

- THTUEHUYECKHE HOPMBI, TpeOOBAaHUS U NIpaBHIia COXpaHeHus: [PopMbl KOHTPOJISI 00yUeHHUS:
U YKPEIUICHUS 310pPOBbs HA PA3JIMYHBIX JTallaX OHTOI€HE3a  |-yCTHBIN OIIPOC;
-aKTUBHOCTbH HA 3aHATHUSX ;
TECTUPOBAHUE;
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