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PaGouass mporpaMma MOATOTOBKM CHEIHAIUCTOB CPEIHEr0 3BEHA CPEJHETrO
npodeccuoHanbHOro 00pa3oBanus coctarieHa 2024 rogy B COOTBETCTBUH C TpeOOBAHUSIMU
®I'OC CIIO OIIOII ITCC3 pa3zpaboTtana u yTBepxkacHa (eaepatbHbIM TOCYAapCTBEHHBIM
OIO/KETHBIM 00pa3oBaTENbHBIM YUpEXKJICHHEM BbIciIero oOpa3zoBaHus «/larecranckuit
rOCyJlapCTBEHHBIH  yHUBEpcUTET»  chopmupoBaHa Ha  ocHOBe  DeaepalibHOTO
roCyJJapCTBEHHOT'0 00pa3oBaTENIbHOTO CTaHJapTa MO COOTBETCTBYIONICH CIENHAIBHOCTH
CIIO (®I'OC CIIO), yTBepkIEHHOTO MPHUKAa30M MUHHUCTEpPCTBA 0O0pa30BaHUS U HAYKH
Poccutickoit ®epepamuu 23 oktsa6ps 2023 1. Ne 798, mo nampasnenuto 40.02.04.
IOpucnpynenuus

Opranuzanus pa3pabotuuk: ¢puiman $heaeparbHOro rocyAapCTBEHHOTO OI0KETHOTO
00pa3oBaTEIBHOIO YUpEKACHUS BBICIIET0 00pa3oBaHus «JlarecTaHCKuil rocyjapCTBEHHbIN
yHUBepcuTeT» B I. M30epbare

Pa3paboruuk: I'amxueBa 3yOaiinat XabuboBHa

OcHoBHas oOpa3oBartenbHas mporpaMma ooopena Ha 3acenanuu 11K Ha otaenenuu
CIIO mpotokonNe 1.ot «30» 08.2024r.

Karupoa A.X. K.ILH. — mOpeacenareilb MPEeIMETHO-IMKIOBOM KOMHCCHH Ha
otnenennu CIIO

MaromenoBa 3.A. 3aB otnenenusa CI1O

PabGouas mporpamMma IOATOTOBKH CIELUAIKMCTOB CPEINHETO 3BEHA CPEIHETO
npodeccruoHanbHOro 00opazoBanus no cneuranbHocty 40.02.04. «HOpucnpyneHums»
COIIACOBAHHA C MPEICTABUTEISIMU paOOTOIATENEH:

Otaean MB/I Poccun nio r .M36epoamn

I'KY PJI VYnpapieHue couvaibHOM 3allUMThl HACEJIEHUS B MYHHIUIIAIBHOM
oOpa3oBanuu B T. 136ep0Oaie.



3

COEP)KAHUE
IOSICHUTEJIbHASI 3ATIMCKA
OBILIAST XAPAKTEPMCTUKA YUEBHOU AUCHUTIINHBI
MECTO YYEBHOU JUCLUIUINHBI B YYEEHOM IIJIAHE

1
2
3
4. PE3VJIbTATHI OCBOEHUS YUEBHOM JUCHUATIIMHbI
5. COJIEP)KAHME YUEBHOI JIUCIUTIIMHBI

6. TEMATUYECKOE IUIAHUPOBAHUE

.

YYEBHO-METOJMYECKOE Y MATEPUAJIBHOTEXHUYECKOE OBECIIEYEHUE ITPOIPAMMBI
YYEBHOW JUCITUTUIHBI

8. PEKOMEHJIYEMAS JINTEPATYPA



2

1 JIOSACHUTEJIbHASA 3AIIMCKA

1.1. Oobs1acTh NIPUMEHEHUA MPOTPAMMBI

Ob1eoOpa3oBaTenpHas yueOHast TUCHUIUIMHA «XUMUs» u3ydaercs B ¢pummane [AI'Y B
r.136epbame Ha otmenennu CIIO, peanu3yromero o0pa3oBaTeIbHYI HpPOTpaMMy
cpemHero obmero o0pa3oBaHMs B MIpe/Iesiax OCBOSHUS OCHOBHOM MPO(deCCHOHATBHOMN
oOpazoBarensHoil mporpammbel CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHHMsI TIpU TOATOTOBKE CIEIHAIMCTOB CpemHero 3BeHa. I[Iporpamma
pazpaborana Ha ocHoBe TpeboBanmii PI'OC cpegHero obmero oOpa3oBaHUs,
MPEABABISIEMBIX K CTPYKTYpe, COJEPKaHUIO W pe3yJbTaTaM OCBOCHHS y4eOHOU
mucrutinHbl « Xumust, PI'OC CIIO no cnermansHocTr 40.02.04 opucnpyaeHuus, B
COOTBETCTBHM ¢ PeKOMEHTAaIMsIMHU 1O OpraHU3alUH IOJYYCHHUS CPETHEro OOIIero
oOpa3oBaHUs B TIpejeliax OCBOCHHS 00pa3oBaTENbHBIX MPOrPAMM  CPEIHErO
npodeCCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHUs C yU€TOM
TpeboBaHuii (enepanbHBIX TOCYJIApCTBEHHBIX 00pa30BaTENbHBIX CTaHIApPTOB U
noJry4aemMoii mpogeccumu.

JlorHaHHasT TporpaMMa OpPWEHTHpPOBaHAa Ha JIMYHOCTHBIE METONPEIMETHBIE U
MPEAMETHBIX KOMIIETEHITUH.

JIMYHOCTHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU U JIOCTHXKEHHSIM B 00JIACTH €CTECTBEHHBIX
HAyK, 9yBCTBO FOPJIOCTH 32 POCCUNCKHUE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K MPOAOHKCHHUIO 00pa30BaHMs, MOBBINICHUIO KBaTU(UKAIIUU B
M30paHHOM MPOhECCHOHAIBHOM JISITEIIBHOCTH C MCIIOJb30BaHUEM 3HAHHUM B 00J1acTH
CCTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIICTCHITUH B 00JIaCTH €CTECTBCHHBIX
HayK JUIsl YeJOoBeKa M 0OIecTBa, yMEHUE HCTOIb30BaTh TEXHUYECKUE TOCTHKCHUS B
00JIaCTH XWMUH, I TIOBBIMIEHUS COOCTBEHHOTO WHTEJUICKTYyaJIbHOTO pPa3BUTHS B
BBIOpaHHOMN TTPO(ECCHOHANEHOM NESITEIEHOCTH;

- yMEHHE TPOAHAIM3UPOBATh TEXHOTEHHBIC IMOCIEACTBUS I OKPYKAIOIICH
Cpelbl, OBITOBOM M MPOW3BOICTBEHHOM IEATEIHPHOCTH YEJI0BEKa,

- T'OTOBHOCTb CaMOCTOATCIBHO I[O6BIBEITL HOBBIC I ce0s1 ecTeCTBEHHO-
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Hay4HBIC 3HAHUS C UCIIOJIb30BaHUEM JJISI 3TOT'O JJOCTYIHBIX HCTOYHUKOB HH(pOpMAITUH;
- yMEHHUE YMPaBJIATh CBOSH IMO3HABATEIBHOM JEATEIBHOCTBIO, IMPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHSI;

- YMEHHUE BBICTpPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJE IO
pElIeHnIO OOIIUX 3a/1ad B 00J1aCTH €CTECTBO3HAHMS;

- MeTanpeaMeTHbIX:

- OBJAJICHUE YMCHMSIMH M HaBBIKAMHU Pa3JIMYHBIX BHUJIOB IM03HABATEIHHOM
JEATEeIIbHOCTH JIJIs1 U3YyUYE€HUS Pa3HbIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOTO MUPA;

- IMIPUMEHEHHE OCHOBHBIX METOJOB II03HAHUSA (HAONIOACHUS, HAYYHOIO
AKCIEPUMEHTA) JJIsI U3Y4YCHUS PaA3JIMUHBIX CTOPOH €CTECTBEHHO-HAYUYHOW KapTUHBI
MHUpA, C KOTOPHIMUA BO3HUKAET HEOOXOJIMMOCTh CTAIKUBATHCSA B MPOQPECCHOHATBLHON
cepe;

- YMEHHE ONPENEIATh EIN U 3a/laud JIeITeIIbHOCTH, BEIOUPATH CPEACTBA IS
UX JIOCTHKCHHS Ha MPaKTHKE;,

- YyMEHHE  HWCIOJIb30BAaTh  pa3MYHbIC  HMCTOYHHKHA  JJIS  TOJYyYCHHS
€CTEeCTBEHHOHAYYHOU MH(OpMAIIKU U OIIEHUBATh €€ JOCTOBEPHOCTH JIJIsl TOCTUXKECHUS
IIOCTABJICHHBIX II€JIEN U 3a7a4;

- npeaIMeTHbIX:

- c(hOpMHUPOBAHHOCTh YMEHHUM IMOHHMMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO
3HAHUS JIJIS1 KaXKJI0T0 YeJI0BeKa, He3aBUCUMO OT €T0 MPOoheCCHOHAIBHOM AeATeIbHOCTH,
paznuyath (GaKkThl U OICHKHA, CPAaBHUBATh OIICHOYHBIC BBIBOJIBI, BUACTh UX CBS3b C
KPUTEPHUSIMH OIEHOK U CBS3b KPUTEPHUEB C ONMPEACIEHHON CUCTEMOU [IEHHOCTEM;

- dbopMHpOBaHUE TIOHMMAHUS M B3aWMO3aBUCUMOCTH XUMHUHU C JIPYTHMH
€CTECTBEHHBIMU HayKaMH,;

- c(OPMHUPOBAHHOCTh TOHUMAHUS BIUSHUS €CTECTBEHHBIX HAyK Ha
OKPY’KAIOIIYI0 CPey, SKOHOMHUYECKYI0, TEXHOJIOTMYECKYI0, COITUATBHYIO U STUYECKYIO
chephl IeTeILHOCTH YSIOBEKA,

- BJIaJICHUE 3HAHUSMH O HamOoJIee Ba)KHBIX OTKPBITHSAX W JIOCTIIKCHHSIX B
00J1aCTU XMMHH, MOBJIMSABIIIUX HA SBOJIIOLMIO MPECTABICHUN O MPUPOJIE, HA PA3BUTHE

TEXHUKH U TEXHOJIOTHUH;



- c(OpPMHPOBAHHOCTh YMEHUSI MPUMEHATh €CTECTBEHHOHAYUYHbIE 3HAHUS IS
OOBSCHEHUS  OKPYXKAIONIMX  SBJIICHUW, COXpaHEHUs 3/I0pOBbs, OOECIeUCHHUs
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpeKHOro  OTHOLIEHUS K  HPHUPOJE,
pPallMOHANBHOTO MPUPOJONOIB30BAHMS, a TAaKKE BBIIIOJHEHUS POJIM TPAMOTHOTO
MOTPEOUTENS;

- c(hOpMHPOBAHHOCTh YMEHHM aHaU3UPOBATh, OLICHUBATh, MPEACTABICHUS O
HAy4YHOM METO/I€ MO3HAHUS PUPOJIBI U CPEJICTBAX U3YUCHUS] MEraMupa, MaKpoMupa u
MUKpPOMHpA; BJaJeHHE MpHUEMAMH €CTECTBEHHOHAYYHBIX HAOJIOACHH, OIMBITOB
UCCJIEJOBAaHUM U OLIEHKHU TOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB;

- BJIQJICHE TOHATHUIHBIM alapaTtoM XWUMHUU KaK HayKd, MO3BOJISIONIAM
MO3HaBaTh MHUP, Y4aCTBOBAaTh B JHCKYCCHSIX TIO €CTECTBEHHOHAYYHBIM BOMpPOCaM,
UCIIOJIb30BaTh pa3jMyHble UCTOYHUKM MH(POpPMALUHU JJIs MOATOTOBKH COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUTBCS K coobmenusm CMMU, coxpepxamum HayyHYIO
uHdOpMaIHIO.

- c(hOpMHPOBAHHOCTh HABBIKOB 0O€30mMacHOi pabOThl BO BpEMsl MPOEKTHO-
UCCJIEIOBATENbCKOW M AKCHEPUMEHTAIBHOM NIESITEIbHOCTH, MPU HCIOJIb30BAHUU
71a60paTOpHOTO 000PYIOBAHUS.

- KonudecTBo 4acoB Ha OCBOEHHE MPOTrpaMMbl y4€OHOM AUCIIUIUIMHBI 10 OYHOK
dbopme o0yuenus 724.

- 1.2. MecTo AUCHUIUVIMHBI B CTPYKType NPOrpaMMbl TOATOTOBKH
CIEeNUAJMCTOB CPeAHero 3BeHa: IMCLUUIIMHA BXOIUT B OOILETYMaHUTAPHBIN ITUKJI.

- VYyeOHasi IUCHUIUIMHA «XUMUS» ABIISETCA YUYEOHBIM MPEAMETOM IO BBIOOPY U3
oOsi3aTenbHONM TpeaMeTHoM obsiact «EctecTBeHHble Hayku»y, DI'OC cpennero
obOmero  obOpa3oBaHusl.  YdeOHas  JUCHMIUIMHA  «XUMHUSD»  H3y4aeTcs B
obmreoOpaszoBarensHoM Iukie ydeOHoro twiana OIIOIT CIIO na 6a3e OCHOBHOTO
oOuero odpazoBaHusl ¢ ModyyeHueM cpeanero oodumero odpazosanus (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 CIIEHUATBLHOCTH

CIIO 40.02.04 ropucnpyaennusi (6a30BO¥ MOATOTOBKH), JUCITUTUIMHA BXOUT B ITHKIT
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0a30BbIX 00111€00pPa30BaTEIIbHBIX JUCIUTUINAH.

1.3. leau 1 32124 JMCUMILUIAHBI - TPEOOBAHMS K pe3yabTaTaM 0CBOEHUSI
AUCHUIIHHBI:

B pesynbrare OCBOEHHS MUCHHUILUIMHBI OOYYAIOIIUWUCS OJKEH YMeTh: -
OPUBOAUTH TMPUMEPHI AKCIIEPUMEHTOB W (WIM) HAOMIOACHHM, 0OOCHOBBIBAIOIIUX
aTOMHO-MOJIEKYJIIPHOE CTpOEHHuEe BEIIECTBA, CYIlIECTBOBaHUE
AJIIEKTPOMATrHUTHOTO IOl M B3aWMOCBS3b DJIECKTPUUYCCKOTO W MArHUTHOTO TIOJIEH,
BOJIHOBBIE U KOPITYCKYJIIPHBIE CBOMCTBA CBETa, HEOOPATUMOCTD TEIJIOBBIX MPOIECCOB,
paz0eraHue TalaKTHK, 3aBHCHMOCTh CBOWMCTB BEIIECTBA OT CTPYKTYPHI MOJICKYI,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEakIWHM OT TEeMIepaTyphl W KaTalnu3aTOPOB,
KJIETOYHOE CTPOCHHE KUBBIX Opranu3MoB, poiib JJHK kak HocuTenn HaciaeacTBEHHOM
uH(OPMAITUH, SBOJTIOIHIO KUBOH TIPUPOJIBI, TPEBPAIICHUS SHEPTHH W BEPOSITHOCTHBIN
XapaKkTep NPOIECCOB B >KUBOW M HEXKWUBOW MPUPOJIEC, B3aUMOCBSI3b KOMITIOHEHTOB
HKOCUCTEMBI, BIIUSHHE JIEATEILHOCTH YEJIOBEKa Ha YKOCUCTEMBI,

-00BSCHATh TPHKJIAJAHOC 3HAYCHUE BAXHEHIIMX JOCTKEHUH B 00JacTH
€CTECTBEHHBIX HAyK [JIsi: Pa3BUTUS JHEPreTUKHU, TPAHCIIOPTAa U CPEICTB CBSI3H,
MOJIYYCHUSI CHHTETUYCCKUX MAaTEpPUalOB C 3aJaHHBIMH CBOWCTBAMH, CO3JIaHHSI
OMOTEXHOJIOTUM, JIeUeHUs] HH(PEKIMOHHBIX 3a00JIeBaHUM, OXpaHbl OKPY>KAIOIICH
Cpelbl;

-BBIJIBUTATh TUIIOTE3bI M TpeaiaraTh MyTH UX MPOBEPKH, JCJIaTh BHIBOJLI HA
OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX, TPEACTABICHHBIX B BUIE Trpaduka, TaOIUIIbI WK
JUarpaMMBbl;

-paboTaTh ¢ Hay4HOW WHpOpMaIen, coaepsxariieiicss B coobmenusx CMU,
WHTEPHET-pecypcax, HayYHO-TIOMYJISIPHON JIUTEPATyPE;

-BJIaJICTh METOJIaMHU TTOUCKA, BBIACIIATH CMBICJOBYIO OCHOBY M OIICHHBATh
JIOCTOBEPHOCTH MH(GOPMAITNH;

-ICTIONIb30BaTh NPHOOPETCHHBIC 3HAHUS M YMEHHS B TMPAKTHYECKOU
NESATEIbHOCTH U MOBCETHEBHON U3HU ISl OLICHKU BIIMSIHUS HAa OPTraHU3M 4YesoBeKa

SJICKTPOMArHUTHBIX BOJIH u PaaAnOaKTUBHBIX I/IBJ'Iy‘-IeHI/If/'I,

5
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IHEProcOepeKeHMS;0€30MaCHOTO UCITOJIb30BAHNS MATEPHUAIOB U XUMUYECKUX BEIIECTB
B OBITY;IPOPHUIAKTUKYN WH(EKIIMOHHBIX 3a00JIeBaHN, HHKOTHHOBOH, aJIKOTOJILHON 1
HapKOTUYECKOU 3aBUCUMOCTEN;

-0CO3HAHHBIX JIMYHBIX JIEHCTBUI 110 OXpaHE OKPYKAIOIICH CPEIbI

1.4. PexoMeHayemMoe KOJMYECTBO 4YAacOB HA OCBOeHHE NPUMEPHOM
MpPOrpaMMbl Y4eOHOi TUCIUIIHHDI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOyuatouierocs Ha JO: - 72 yacos, B ToM
qHCIIe:

- 00s13aTeNnbHON ayJMTOPHOM YueOHOM Harpy3Kku odydaromierocs -36 4acoB
- CaMOCTOATEILHOM paboThl 0OyJarorerocs - 36 4acos;
- Ha O30 72:
- 00s3aTeNIbHON ayAUTOPHOM yUeOHOM HArpy3ku oOydaronierocs -4 4acos;

- CaMOCTOATEILHOM paboThl 0Oy4Jaromerocs - 68 gacos

2. OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUILIUHBI «XUMUS».

XuMus - HEOThEMJIEMAs COCTABIISIONIASL KyJIbTYpPbl: ONPENEIIsisi MUPOBO33PEHUE
YyeJoBeKa, OHO MPOHUKAET U B TyMaHUTapHYIO cdepy, U B OOLIECTBEHHYIO >KU3Hb.
PanronanbHBI  €CTECTBEHHOHAYYHBIM METON, CQOPMUPOBABIIMICA B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHOHAYUYHYIO KapTHHY MHUpPa, HEKOoe 00pa3Ho-
bunocodckoe 000011IeHNE HAYYHBIX 3HAHUH.

XuMHsl - HayKa O BEIIECTBAaX, UX COCTaBE, CTPOCHWH, CBOMCTBAX, IMpOIEccax
MpeBpaIlEeHUs], UCTIOIH30BAHUH 3aKOHOB XMMUH B MTPAKTUUECKOM JIESITEILHOCTH JIIOJICH,
B CO3/IaHUU HOBBIX MaTEPHAaJIOB.

B mpodeccuonanbHbIX  00pa30BaTENBHBIX  OpPTaHU3AIUAK, PEATU3YIOIINX
o0pa3zoBaTeIbHYIO MPOTPAMMy CpeHEro o0IIero oopa3oBaHus B Mpejeaax OCBOCHUS
OIIOITI CTIO na 6a3e 0ocHOBHOTO 00IIero 00pa30BaHUsl, U3YIACTCS « XUMHs», 9TO HE
HapyIIaeT MPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAYYHOTO 00pa3oBaHus CTyaeHTOB. [1pu
ocBoenuu mnpodeccuit CIIO u cnenuanbrocteit CITO conunanbHO-APKOHOMUYECKOTO U
TYMaHUTapHOTro npoduieil npodecCuoHAIbHOTO 00pa30BaHMs XUMHUS H3ydaeTcs Ha

6azoBoM ypoBHe DPI'OC cpemnero ooOmiero oOpa3oBaHHs C y4ETOM CHEHU(BUKH
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ocBaMBaeMoOM mpodeccrr WM CHEUUATBHOCTH. JTO BBIPAXKAETCA B COJEPKAHHUU
0Oy4eHHMsI, KOTUYECTBE YACOB, BBIJICTSEMBIX HA U3yUEHUE OTJICIBHBIX TEM IIPOTPaAMMBI,
IyOMHE WX OCBOCHHS 00YUYaIOMUMHUCS, 00BEME U XapaKTepe MPaKTUUECKUX 3aHSATHH,
BUJIaX BHEAYIUTOPHOM CaMOCTOSTEIHLHOM paboThl CTyICHTOB. B miponiecce peanuzamuu
CONIECpKaHUSI W W3YYEHUH YdYeOHOTO MaTephalia 10 XUMHHU IeJIeco00pa3Ho
aKIIEHTUPOBATh BHUMaHHUE 00yJaroluXcsi Ha dKU3HEHHO BaXKHBIX O0BEKTAX PUPOJIbI U
opraHuzMe 4yeioBeka. JTo ruapocdepa, armochepa u Ouochepa, KOTOphIe
paccMaTpUBAIOTCS C TOYKH 3PEHUSI XUMUYECKUX COCTABOB U CBOMCTB, MX 3HAUCHUS JJIsI
KU3HENEATEIbHOCTH JIIOJEH, 3TO COJIEPKAHUE, OCBEHIAIOIIEE POJIb BAKHEUIINX
XUMHUUYECKUX DJIEMEHTOB B OPraHU3ME YEJIOBEKa. 3aMETHOE MECTO B COJCp>KaHHU
y4eOHOM IUCUUIUIMHBI 3aHMMAeT Y4YeOHbI Marepuaj, HE TOJIbKO (hOpMHUPYIOLIUI
€CTECTBEHHO-HAYYHYI0 KApTHHY MHpa Yy CTYJIEHTOB, HO M PaCKpbIBAIOIIUI
MPAaKTUYECKOE 3HAUYCHUE ECTECTBEHHOHAYYHBIX 3HAHUW BO BceX cdepax >KU3HU
COBPEMEHHOT0 O0IIIeCTBa, B TOM YHUCJIE B TyMaHUTapHOM cepe.

B nenom ydeOHas MUCHUIUIMHA «XHMHS», B COJEPKAHUM KOTOPOM BEIyIIUM
KOMIIOHEHTOM SIBJISIFOTCS HAy4YHBIE 3HAHHUS M HAy4YHbIC METOJbI MO3HAHMUS, TTO3BOJISET
chopMHpoBaTh y OOYYArOIIMXCS IEJIOCTHYIO €CTECTBEHHOHAYUYHYIO KapTUHY MUpa,
npoOyIUTh Y HUX SMOLIMOHAJIBHO-IIEHHOCTHOE OTHOIIIEHUE K U3y4aeMOMYy MaTepHuaily,
TOTOBHOCTh K BEIOOPY JICCTBUI OTNIpeIeTICHHON HANIPABICHHOCTH, YMEHUE KPUTHYECKU
OLICHUBATh CBOU U YYKHE JIEUCTBUS U MOCTYIIKH.

NuterpupoBanHoe  cojaepkaHWe  y4yeOHOM  JUCIUIUIMHBI  MO3BOJISET
MpenoAaBaTe/ll0 XWUMHUU OpPraHW30BaTh HW3YyYEHHE JAUCUUILIMHBI, HUCIOIb3YS
UMEIOIIMECS ~ YacTHhIE  METOAWKHM  TpenojaBaHusi  mpeamera.  M3ydeHue
00111e00pa30BaTeIbHON YUeOHON JUCHUIUIUHBI « XUMUS» 3aBEPIIACTCS MOJIBEICHUEM
uTtoroB B ¢opme audPepeHIMpoOBaHHOTO 3ayeTa B paMKax MMPOMEKYTOUHON
aTTecTaluu CTyJIeHTOB B npouecce ocBoeHusi ocHoBHOM OIIOII CIIO ¢ nonyuenuem

cpeanero oomiero oopazosanus ( [ITICC3).

3.COAEP)KAHUE YYEBHOM JUCIUITIJINHBI.
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3.1. Conep:xkanue y4eOHOU TUCUMIIIHHBI.
OO0mast ¥ HeOpraHuvYecKass XuMHsl.

Beenenne.  Xumuyeckas ~— KapTMHAa  MHMpa  Kak  COCTaBHas  4acTh
€CTECTBEHHOHAYYHOU KapTUHBI MUpA. POJIb XUMHHU B )KM3HU COBPEMEHHOIO OOLIECTBA.
[IpumeHeHne JOCTHKEHHM COBPEMEHHOW XWMHUHM B TyMaHUTapHOU cdepe
JESTEIIbHOCTH 00111eCTBa. XUMUYECKOE COACPKAHUE YUECOHON JUCIUILIMHBIL « XUMMSD)
pu ocBoeHnM crnenuanbHocTerd CIIO conmanbHO-3KOHOMHYECKOTO U TYMaHUTapHOTO
npoduieii mpodeccCHoHaTEHOTO 00pa30BaHMUs.

OcCHOBHBIC IOHATHS U 3aKOHbI XUMMH.

[Ipeamet xumuu. BemectBo. ATom. Monekyia. XUMUYECKUH 3JIEMEHT U (DOPMBI
ero cymectBoBanus. [IpocTsie u cinoxHeie BemecTna. Jemonctpaunn Habop moaeneit
aTOMOB M MoJIeKyJl. I3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB
1 MOJIEKYJI. OTHOCUTENBHBIE ATOMHAS M MOJIEKYJISIpHAsA Macchl. KonmuecTBo BemecTna.
[Tocrosinnas ABoraapo. MoinspHas Macca. 3akoH ABoOraapo. MossipHbIil 00beM ra3oB.
KosimuecTBEeHHbIE HM3MEHEHHST B XMMHMHM KAaK YacTHBIM Ciydall 3aKOHOB IEpexonaa
KOJIMYECTBEHHBIX M3MEHEHHUI B KauecTBEHHbIE. M. B. JIOMOHOCOB-«IIEpBBIN PYCCKUN
yHUBepcuTeT. MIuIrocTpanyy 3akoHa COXpaHEHUsT MacChl BELIECTBA.

Iepuoaunyeckuii 3axkoH u Ilepuoguyeckas cucreMa XUMHUYECKHX
asnemeHTOB /I.M. MenpeneeBa.
Otkpertie Ilepuonnueckoro 3akoHa. lleproguyeckas cucTtemMa XUMHYECKHX

sanemeHToB /. . Menneneesa. 3nauenue [lepuoanueckoro 3akona u [lepuoanueckoit
CUCTEMBbl XUMHYECKHX sieMeHTOB J[. M. MeHneneeBa sl pa3BUTHS HAYKH U
NOHUMAaHUsl XUMHU4eckoll kaptuHbsl Mmupa. [. WM. MennpeneeB o0 oOpa3zoBaHuu u
rocyfaapcTBeHHol mnonutuke. JlemoncTtpanus Paznuunbie ¢dopmbl [lepuogmdeckoit
CHUCTEMBbI XUMHYECKUX dJIeMeHTOB J/[.11.MeHaeneena.
Boaa. PactBopsl

Boma B mpupome, ObITy, TeXHWKE W Ha MPOU3BOJACTBE. Du3nueckue u
XMMHUYECKUE CBOMCTBa BOAbI. OnpecHeHne BOAbI. ATperaTHble COCTOSIHUSI BOJBI U €€
MepeX0bl U3 OJHOTO arperaTHOro0 COCTOsIHUS B Apyroe. Jlemonctpanus dusnyueckre
CBOWCTBA BOJbI: MOBEPXHOCTHOE HATSIKCHUE, CMauuMBaHUE. XUMHUYECKHE PEAKIUH.

[TonsiTue 0 xXuMUUecko peakuu. Tumnel XUMHUYECKUX peakiuil. CKOpOCTh peakiuu U

8
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(bakTopbl, OT KOTOPBIX OHA 3aBUCUT. JleMoHCTpauuss XHWMHYECKHE pPEaKlUu C
BBIJICJIEHUEM TETUIOTHI.
Heopranuveckue coeMHeHUsI.

Knaccudukanus HeopraHM4eCKMX COCAMHEHUH U uX cBoicTBa. OKCHJIBI,
KHCJIOThI, OCHOBAaHMS, COJU. BakHelnne cOequHEHUs METauUIOB U HEMETAJUIOB B
MIPUPOJIE U XO3SICTBEHHOM JEATEIbHOCTH YesnoBeka. Mertasuibl u cruiaBbl. CoeTMHEHUS
METaJIOB KaK COCTaBHAs YacTh CPEACTB M300pa3UTEIHHOTO UCKyccTBA. HemeTaisl u
WX COEMHEHUS.

Oprannyeckasi XuMus

Oprannueckue coenuHeHHs (OCHOBHBIE TIOJIOXKEHHS TEOPUU CTPOEHUS
OpraHUYeCcKUX COEIMHEHH. MHorooOpasue opraHnyeckux coeauHeHuil. lloHsTue
U30MEpUH.

\VrieBogoposel. IlpeneiapHble W HeENpeaeabHbIC YIJIICBOIOPOABI. Peakius
nosimMepusanuu. [IpupogHpie MCTOYHHUKH YIIIEBOJOPOAOB. Y TIIEBOJOPOABI KAK OCHOBA
MEXIYHAPOJIHOTO COTPYIHUYECTBA U BAXKHEUIIINNA UCTOYHUK (DOPMHUPOBAHUS OIO/IKETa
P®. Kucnopoaconepxaiiie OpraHM4eCKUe BEIIeCTBa.

IIpencraBurenu KHACIIOPOACOJEPKAIINUX  OPraHUYECKUX  COEIWHEHHM:
METUJIOBBIA M 3THJIOBBIN CIUPTHI, INIMLIEPUH, YKCYCHAsl KUCIOTA. JKUPBI KaK CIOXKHBIE
3¢upbl. YTIeBOAbL: III0K03a, KpaxMall, LeJUI0103a. A30TcoAepKalliue OpraHuyecKue
COCIMHEHUS. AMHUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u Guosiornueckast GyHKIUS
OEJIKOB.

JdemMoHcTpanus:

Paznuunnie BUOBI IJTAaCTMACC U BOJIOKOH.

XHUMHA U KU3HbD.

XUMHS ¥ OPTaHU3M 4YeJ0BEKA. XMMHUUYECKHUE DJIEMEHTHI B OPraHU3MeE YEJIOBEKA.
Opranudeckne W HeopraHudeckue BerecTBa. OCHOBHBIE KU3HEHHO HEOOXOIUMBIC
COCIIMHEHUS: OCTTKU, YTIEBOAbI, YKUPbI, BATAMUHBI.

VYT1eBObI - TJIaBHBIA HCTOYHHUK SHEPTUU OpraHu3Ma. Posb )KUPOB B OpraHU3ME.

XOJ'ICCTepI/IH H €T0 POJIb B 3JO0POBLE YCIIOBCKA. MI/IHepaJ'IBHBIe BCHICCTBA B IIPOAYKTAX

9
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NMUTaHMsI, MUIIeBbie J00aBku. COaTaHCUPOBAHHOE MMUTAHKE.

Xumuss B ObiTy. Boma. KauecTBo Bompl. Moromme W YHUCTSIIHE CPEICTBA.
[IpaBuna Ge3omacHOW pabOTHI CO CPEACTBAMHU OBITOBOM XUMHUHU. POb XHMMHYECKUX
AJIEMEHTOB B )KM3HU pacTeHU. Y 100peHus. XMMUYECKHUE CPEICTBA 3AIIUTHI PACTEHUH.

3.2. PexkomeHayeMoe KOJIUYECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI
TUCUMILUIUHBI:
MaKCHUMaJIbHOW y4eOHOI Harpy3ku o0yvaroiierocst /2 4acoB, B TOM YHCJIE Ha

J1O: o6s13aTenbHON ay TMTOPHON yueOHOM Harpy3ku oOydaromerocs 36 yaca;
CaMOCTOSTENIbHOM paboThl 0OyUaroierocs 36 4acos.
Ha O30
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 4 yaca;

CaMOCTOATENbHOM paboThl 00yUaromerocs 684acos.

5.3. O0bem yueOHOI TUCHUIINHBI M BUAbI y4e0HOH PadoThI

Bup y4eOHoii padoThI O6vem uacos /O
030
/10 1 cem ‘ 2 cem

MaxkcumaibHas y4eOHass Harpy3ka (Bcero) 72 72
Oos3aTesibHAsi Ay IUTOPHAA Y4eOHAsi Harpy3Ka (Bcero) 36 4 0

B TOM YHUCIIE:

IPAKTUYECKUE 3aHITHS 36 4 0
TEOPETUYECKHUE 3aHATHS 0 0 0

KOHTPOJIBHBIC pa6OTBI - - -

KypcoBast paboTa (poeKT) (ecau npedycmompeno) - - -

CamocrositenbHas padoTa cTyAeHTa (BCero) B TOM 4HCIe 36 68 0

pemieHue 3a71a4 0ohopMIICHHE OTYETOB paboTa ¢ yUeOHUKOM
MOATOTOBKA JTOKJIAJ0B U pedhepaToB
HNToroBas arrecrauus ¢ popme oughghepenyuposannoco 3avema
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4. TemaTuyeckoe IVIAHUPOBAHUE YUeOHOH JUCHUNITIMHBI «KXUMMS»

HanmeHnoBanue Coaep:xkanue y4eOHOro MaTepuaJa, JjadopaTtopabie padoThl 1 O0bem | YpoBeHb
pa3aesioB U TeM NpaKTHYecKHe 3aHATHS, CAMOCTONATE/IbHAasl padoTa 00y4aroumuxcs, YacoB | OCBOEHMA
KypcoBasi padora (IpoeKT)
Tema 1. BBenenune. | Conepkanue ydyeOHOro marepuaJja 4
Xumuueckas
1. Xwumus kak Hayka. [Ipeamer u MeToa TUCIUIUIMHBI.
KapTUHA MUpPaA KaK
2. EcrecTBO3HaHUE U XUMHUS
COCTaBHAsI YaCTh
. 3. Ilepuompl pa3BUTHSI XHMUHU.
€CTECTBEHHOHAYYHOM
CamocrosiTesibHast padoTa 00y4ar0IMXCs: 2
KapTUHBI MUpA.
NunuBuayansHOE MPOEKTUPOBaHUE B (popMe Hamrcanus pedepaToB Ha
TEeMBIL: «AIXUMUN»; «3HAUCHHE XUMUH B )KU3HU YEJIOBEKA.
Tema 2. AToMHO- Conepxanne y4eOHOro MaTepHuaJa 8
MOJICKYJIAPHOC 1. Menpbuaiinye yacTuipl. XapakKTepUCTHKA JIEMEHTAPHBIX YaCTHIL. 4
Y4CHHC 2. Mopenu ctpoenust atoma. Monens J[.Tomcona, [Inanerapuas
mojenb . Pezedopaa. moctynaret bopa
CamocTosiTesibHasA padoTa 00y4armmuxcst 4
Ponb xumuu B Meauiie; Pojib XMMHHM B KOCMOJIOTHU
Tema 3. OcnoBHble | Cogep:xkaHue y4eOHOr0 MaTepuaJia 12
NMOHATUSA U 3aKOHBI 1. OcnoBHble NOHATHUS XUMUHU. OCHOBHBIE 3aKOHBI XUMUU 5
XUMUH 2. llepuonuueckas 3aKOH M CTpO€HUE aToma. Tabnuia
JI.N.MenneneeBa
3. Monb u MossipHast Macca
KonTpoabHbie padoThl. 1
Pemenne TekcToB
CamocrosiTesqbHAas padoTa 00y4al0LIMXCH 6

11
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Koncnekr: «/I. 1. MenneneeB 00 00pa30BaHNUU U TOCYIapCTBEHHOM
HOJUTUKE»

Tema 4. BemecTBo.

Kaaccnpukanus
BellecTBa.

Conepxanne y4eOHOro MaTepuaJia

12

1. Kimaccudukarus BemecTBa: sXuaKue, TBEPbIe, ra3000pa3HEbIE.
2. Mertauisl, HEMETAIbI OKCU/IBI, KHCIIOTHI, COJIN, OCHOBAHHUS

KoHTpoJbHbIe padoThI.
Pewmenue tecTos.

CamocTosiTesibHasi padoTa 00y4alImnXxcst

NuauBuayansHOE MPOEKTUPOBAaHUE B (popMe HanKcaHus pedepaToB Ha
TeMbl: «KoBaneHTHas CBA3bY», «MeTanndeckas XUMUYECKas CBI3bY,
«BonoponHas XMUMHUYECKasl CBA3bY.

Tema 5.
XuMHuYecKkue
npoueccsl B
atmocgepe

Coaep:xxaHue yuyeOHOro MaTepuaJa
1.XuMu4deckuit coctaB Bo3yxa.
2.ATmMocdepa u KIuMar

3.McTouHUKY 3arpsa3HEHUs aTMOC(hEPHI.
4.030HOBBIE JABIPHI

12

KoHTpoJsbHbIe padoThI
Pemenue tectos.

CamocrosiTesqbHAs padoTa 00y4alIIMXCS

NHnuBuayansHOE TPOCKTHPOBaHUE B (popMe HamucaHus pedepaToB Ha
TeMbL: «ATMOC(epa. XUMUYECKUN COCTAB BO3AYyXa»;

«I'mobGanbHBIE TTOCIENCTBUS 3arps3HeHus atMochepb» [IponcxoxkaeHue
KHMCJIOTHBIX 0CaJIkoB». «llociieIcTBUS KUCIIOTHBIX JOXKICH)

Tema 6
XyuMH4YecKune

Copep:xkanue y4eOHOro MaTepuaJia
1. Boga Bokpyr Hac. BogHbie pecypchl 3eMIIH.

12

12
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npoueccsl B
ruapocepe

2.Ousnueckue U XUMHUYECKUE CBOICTBA BOJIBI
3. Bona, pactBopsr. [lokazaTens kuciaoTHOCTH pacTBOopoB pH
4. 3arpsi3HeHHE BOJBI U CIIOCOOBI OYHCTKH

KonTposbHbie padboThl
Pemenne TectoB

CamocrosiTesqibHAs padoTa 00y4al0IIMXCS

«MHnuBHTyaibHOE IPOEKTUPOBaHUE B popMe HanmucaHus pedepaToB Ha
TEeMbI: « XUMUYECKUI COCTAB BOJIBI»;

«I'mobGanpHbIE IOCIECTBUS 3arpsi3HeHUS THApocheprl»; «BomHbie
PECYPCHI IIJIAHETHI»

Tema 7. Xumusda B
OpraHusme
yeJI0BEeKAa.

Conepxanne y4eOHOro MaTepHuaJia

12

1. XuMuueckuii coCTaB KJICTKU. MaKpOIIEeMEHTbI, MUKPOIJIEMEHTHI,
yIIbTpaMUKPO3JIeMeHThl. OpraHnyecKre BEIeCTBa: OCIKH, KUPHI,
YIJIEBO/IBI,

2. @epMeHTHI

3. BuramuHsl.

3. F'opmoHBI

KoHuTpoJbHbIE padoThI.
Pewenue tectos

CamocrosiTeqbHas padoTa 00y4al0LIMXCS

[IpopaboTka KOHCIIEKTOB 3aHATHH, yueOHOI TUTEpaTyphl;
WNupuBuyansHOE IPOeKTUpOBaHUe B (hopMe HamucaHus pedepaToB
(KOMIBIOTEPHOU MPE3EHTAMH) 110 OJTHOM U3 TeM:

- DKOJIOTHYECKUE aCEeKThl CIIOJIb30BAHUS YTIIEBOJOPOJAHOIO ChIPbS.

- DTaHOJ - BeNHMyaiiiee 0J1aro U CTpaIrHoe 3J10.
XKuzsb - 3TO crOCOO CyIIECTBOBAHUS OCITKOBBIX TE.
- 3HavyeHue OCIKOBOM M YTJIICBOAHOM MUIIHM JIJIST YEIOBEKA.
- Bonesnu, Bei3BaHHbBIC Je(DUITMITOM BUTAMHUHOB

13
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J171s XapaKTepUCTUKH YPOBHS OCBOSHHSI YUEOHOTO MaTepraa UCTIOIb3YIOTCS CIIEAYIONe 0003HAUYCHHS:
1. - o3HAaKOMHUTENBHBIN (Y3HABAaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOHCTB);
2. - penpoAyKTHBHBIN (BBIOJHEHUE ACSITEILHOCTH MO0 00pasily, HHCTPYKIIMH WUJIH MO PyKOBOJCTBOM)

3. - IPOAYKTUBHBIN (IMJIAHUPOBAHUE U CAMOCTOSTENILHOE BBIITOJHEHHE ACATEIbHOCTH, PEIIeHUE MTPOOIEMHBIX 3a/1a4)

14
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CopnepxaHue 00ydeHHs

XapaKTepI/ICTI/IKa OCHOBHBIX BHIO0B yqe6H0171 JCATCIIBHOCTHU

CTYJICHTOB (Ha YPOBHE YU€OHBIX JCHCTBUM)

Pa3nen 2 Xumusi.

3HaTh: XMMHUYECKYIO0 KapTUHY MUpa, YMETh: JaTh ONpPEACICHUE U
OIIEPUPOBATH CJIEIYIOLUMH XUMUYECKUMHU MOHATHUSMU:
(BELIECTBO», «XUMHUYECKHM DJJIEMEHT», «aTOM», «MOJIEKYJIay,
«OTHOCHUTEIIbHBIE AaTOMHAs M MOJEKYJIApHAsh MAacChbl», «HOHY,
«QIUTOTPOIUS»,-«U30TOIBDY, «KXUMHUYECKAsI CBSI3bY,
((AJIEKTPOOTPULIATENIBHOCTEY, 17  «BaJEHTHOCTB»,  «CTEIIEHb
OKHCIICHHS», «MOJb», «MOJSIpHAs Macca», «MOJISIPHBIH 00BeM
ra3ooOpa3HbIX  BEIIECTBY»,  «BEIIECTBA  MOJIEKYJISAPHOIO U
HEMOJIEKYJISIPHOTO ~ CTPOEHUS», «PacCTBOPBD», «IJIEKTPOJIUT U
HEIJIEKTPOJINT»,~«IIEKTPOIUTUYECKAS-TUCCOLIUALUS»,
«OKHCIIUTEIIb U BOCCTAHOBUTEIBY, OKHCICHHE U BOCCTAHOBJICHUEY,
(CKOPOCTb XUMHUYECKOW PEAKLUN», «XUMUYECKOE PAaBHOBECHUEY,
(«(YTJIEPOJHBINA CKEIIETY,

«(pyHKIMOHANbHAs TIpymnay, «uzoMmepus» Bragers: 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 UMM BEIIECTB B NEPUOJIAX U IpyHnax.
XapaKkTepruCTHKa 3JIEMEHTOB MaJIbIX IEPUOJIOB IO UX MOJ0KEHHIO B

[Iepuoanueckoit cucreme /. 1. Menneneesa

CTpoeHue BellecTsa.

Bopa. PactBopsl.

3HATh: Y CTAaHOBJICHHE 3aBUCUMOCTH CBOMCTB XUMHYECKUX

BCILICCTB OT CTPOCHHA aTOMOB, 06pa3yfonmx 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
OT 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 NIPU3HAKAM, BBIIIOJHEHUE XUMUYECKOTO

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 U 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
OLIEHKA JIOCTOBEPHOCTU XMMHUUYECKOM MH(pOpPMALIUK, TOCTYNAIOLIEH

13 pa3HbIX HCTOYHHUKOB.

7. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TPOI'PAMMBI

YUYEBHO I CIHUTIIMHBI

TpeGoBanust K MUHUMAJIbLHOMY MATEPHATbHO-TEXHHYECKOMY olecredeHnio: 1.

KaOMHET COLMAIbHO-DKOHOMUYECKHUX AUCHUIINH - moMmetenue 9 /31,8 m 4, 45

IIOCaAOYHBIX MECT,

8 mepeHocHOe MyJIbTUMEIMA 000PYI0BaHUE - HOYTOYK, POEKTOP, A0CKa, 45 MOCaTOUHbIX

MECT;

9 yu4ebnbIe TOCOOUS, yUeOHUKH, CXEMBbI, TAOIHIIBI, Pa3aTOYHBIN MaTepuall, TOPTPETHI,

IIJIaKaThl, HArJs1AHbIC HOCO6I/I$I, BHUACOMATCPHAIIbI.

B npornecce ocBoeHus nporpaMMbl y4eOHOU TUCHUTIINHBI « ECTECTBO3HAHME)» CTYIEHTHI

OOJIKHBI UMCTh BO3BMOKHOCTDL IOCTYIIA K 3JICKTPOHHBIM y‘-Ie6HBIM Marcpuajiam I10o

€CTeCTBO3HAHMIO, BKJIFOYAsl (PU3UKY, XUMHIO, OMOJIOTHIO, UMEIOIIUMCS B CBOOOTHOM

noctyne B cetd HTepHeT (2J€KTPOHHBIM KHUTaM, MTPakTUKyMaM, TeCTaM, MaTepraiam

EI'D u np.).

17



18

Ilepeuyenb pekoMeHyeMbIX Y4eOHbIX U31aHMIi, IOMOJTHUTEIbHON NUTEPATYPHI.

OcHoBHas JquTEpaTypa:

1. EcrecrBo3nanue. 10 ximacc. ba3osbiii ypoBeHs. DDY. Vuedunk 2022r
Anekcammnua M.10., IN'anaktronos K.B., /Imutpues W.C. u ap./Iloa pea. AnekcannHon
N.10. U3a. Tlpocesienue

2. Xumus. 10 knacc. ba3oBeiii ypoBeHb. DDV VueOuuk 2022

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

3. Xumus. 10 knacc. ba3zoBeiil ypoBeHb. DDV Vyebnuk 2022 Atopsl: EpeMun
B.B., Ky3emenko H.E., Tepeuun B.W. u ap./ Ilox pen. Jlyuuna B.B.

H3parensctBO: [IpocBelieHue

JlonmoJIHUTEIbHbIE HCTOYHHUKH:

1.Crapony61ieB B.A. EctectBo3nanue. CoBpeMEHHbIE KOHIICTIUHU [ DJIEKTPOHHBIN
pecypc] : yueonoe nocodue st CI1O / B.A. Crapoay0OiieB. — DIEKTPOH. TEKCTOBBIC
nanabie. — Caparos: [IpodobpazoBanmne, 2020. — 332 ¢. — 978-5-4488-0014-6. —
Pexxum nocryna: http://www.iprbookshop.ru/66386.html
2. Ctpensnuk O.M. EcTecTBO3HaHUE[ DNEKTPOHHBIN pecypc]: yueOHoe nmocooue aist
CIIO. IOpaiit, 2018. URL.:https://biblio-online.ru/viewer/02B52148-8FE9- 4A21- BD10-
04D34F820EF0/estestvoznanie#page/l
3.Crapony6uieB B.A. EcrectBo3nanne. CoBpeMEeHHBIC KOHICIITUH[ DICKTPOHHBII
pecypce]: yueoHoe nocobue mist CITO. Caparos.: I[Ipododpasosanue, 2019.URL.:html.
SBC «IPRbooksy _http://www.iprbookshop.ru/66386.
http://biblioclub.ru/index.php?page=book&id=271493 (28.09.2018) .
8.06m1as xumusi. COOpHUK 3a/IaHHI ¢ IPUMEpaMu PelIeHUul [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocobue 1yt CI1O / mox pen. A. U. Anmapues, JI. 1. Abonuna M.: FOpaiit, 2018.
URL.:_https://biblioonline.ru/viewer/6FD2AB3A-0057-421D-930E-
192 A8BS58E8C2/obschayahimiya-sbomik-zadaniy-s-primerami-reshemy#page/1
11. OOmas xumusi. COOpHUK 337aHUI C MpUMEpaMU PEeIeHHU [ DNeKTPOHHBIN
pecypc]: yue6Hnoe nocodue mis CI1O / mox pea. A. Y. Anapues, JI. . Adbonuna 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: yuebroe mocodue. M.: Jlpoda, 2014.
13.I"'abpuensa O.C. Xumus. TecTsl, 3a1auu 1 yrpaxxHeHUs: yaeOHoe mocooue. M.:
Hpoda, 2014. Xumus. 1. I'pomos C.B. [llaponosa H.B. ®uszuka, 10—11: Kaura mis
npenonaaBarens. - 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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HNuTepHer- pecypcsl:

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

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

3.  Odunmaneueiii  cailt  kommanuu  «Koncynmerant — Ilmoc»  URL.:
http://www.consultant.ru

5. OdunmanbHeiii caT WH(OPMALMOHHO-TIPABOBOTO KoHcopimyma «Komeke»
URL.: http://www.kodeks.ru

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

/. DneKTpoHHO-OMONHMOTEYHass CUCTeMa  «YHHUBEpCUTETCKas  OuOJIMOTEeKa
onnaiie» URL.: http://biblioclub.ru

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

KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM
JUCHUIIJINHBI

KoHTpoib W oOmEHKa pe3yiabTaToB  OCBOEHUS  JUCUUILUIMHBI  OCYILECTBISETCS
npernojaBaTesieM B MPOoIecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1Ta0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKKe BBIMOTHEHUS OOYYAOMIMMUCS WHANBUIAYAIbHBIX 3aIaHUM,
MPOEKTOB, UCCIIENOBAHUM.

HNTOoroBpiM  KOHTpPOJIEM  OCBOCHHUS  OOyYalOIIMMHUCA  JAUCHUIUIMHBI  SIBJISETCS

b GeHIMpOBaHHbIN 3a4eT.
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Pe3ysabTaTrhl 00y4yeHnusi (0CBOCHHbIE YMEHUS, YCBOEHHbIE @®opMbI 1 METOIbI KOHTPOJIS U
3HAHMS) OIIEHKH Pe3YJbTATOB 00y4eHH s

YMCHUA:

Texymuit KOHTPOJb B (hopme:

- [pPUBOAUTH IIPHMEPHl  SKCIEPHMEHTOB M  HaOmoaenumii, 1OATOTOBKH JOKIA/IOB,

000CHOBBIBAIOLINX: ATOMHOMOJICKYJIIPHOE CTPOCHHUE pedepatos;
-paboThI ¢ yUSOHUKOM H

BEILECTBA,
CYIICCTBOBAHME  BJIEKTPOMATHUTHOTO TOJNA M B3amMOCBs3p|C 1 OPHBIMH KOHCIICKTAMM.
BHGKTpI/I‘IeCKOI‘O nu MAardmuTHOI' O HOHCP’I, BOJIHOBLBIC H

KOPIyCKYJISIPHBIE CBOWMCTBAa CBETa, HEOOPATUMOCTh TEIJIOBBIX
[TPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPhI MOJIEKYJI,
3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEAKIMU OT TeMIIEpaTyphbl U
KaTaJIn3aTOPOB, KIETOYHOE CTPOCHHUE KUBBIX OPTraHU3MOB, POJIb
JIHK kax HocuTens HAcIeICTBEHHOW WH(OpMAaIUU, 3BOJIIOIUIO
PKUBOMW TTPUPOJIbI, BIUSHUE JEATEIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

Texymuit KOHTpoOIb B (hopme:
-3aIIMThI JJAOOPATOPHBIX padoT;
-pelieHus 3aiad,

- O0BSCHATD MPUKIIATHOC 3HAYCHUE BAKHEHUIITUX JIOCTHKCHUH B -paboTBI CO CIPaBOYHON
00JIACTH €CTECTBEHHBIX HAYK JUISL: Pa3BUTHS YHEPTeTUKH, ITUTEPaTyPOH.
TPAHCIIOPTA U CPEJCTB CBS3H, MOTyUEHUSI CHHTETUYECKUX
MaTEpHUAaJIOB C 33JJaHHBIMH CBOMCTBaMH, CO3JIaHMs OMOTEXHOJIOTHH,
nedeHus WH(EKIIMOHHBIX 3a00JIeBaHM, OXpaHbl OKpYKarolien
Cpelibl;

Texymumii KOHTpOJb B hopme:
-peuieHus 3a1ad.

-3aIUTHI JJAOOPATOPHBIX paboT;
- BBIIBHTATh THITOTE3bI U MPE/UTATaTh My TH UX MPOBEPKH U ICNIATE | recTHpOBAHHS;
2

BHIBOJIbI HA OCHOBE OKCTIEPUMEHTATBHBIX TAHHBIX, TIPE/ICTABNEHHBIX | 5411111 HHANBALYaIbHBIX
B BUJie rpaduKa, TaOJUIbl WU JUAarpaMMBbl; hamanuii

nH(popMaren, conepxarieiics B cooomenusx CMU, unrepner -

pecypcax, Hay4HONONYJIIPHOU JIMTEPATypE; -PCLICHMA 3a/1aY,
-paboThI CO CIIPaBOYHOMN

MTepaTypou.
-TECTHPOBAHMSI;

3aIlUThl UHIUBUYJIbHBIX
3agaHui
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- CIOJIb30BATh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B Texymumii KoHTpOIb B hopme:
[IPAKTUYECKON U MIOBCETHEBHOM KU3HU AJIs: OLICHKH BIIMSHUSA -TECTUPOBAHMS,

Ha OpraHU3M YeJIOBeKa 3JIeKTPOMAarHUTHBIX BOJIH U -paboThI C OIIOPHBIMU KOHCIIEKTaMU U
paZOaKTUBHBIX U3JTyUYEHUH, SHEprocOepeKeHus, CIIPaBOYHOM JIMTEPATYPOHU.

0€30I1aCHOT0 MCII0JIb30BaHUS MAaTEPUAIOB U XUMUYECKUX
BEIIECTB B OBITY, MPOMUIAKTUKYA WHPEKITMOHHBIX
3a0071eBaHN, HHKOTUHOBOH, QJIKOTOJIbHOM M HAPKOTUYECKON
3aBUCUMOCTEHN, OCO3HAHHBIX JIMYHBIX JEHCTBUM 110 OXpaHe
OKDVKAIOIIECH CDEBL.

SHAHUA:

DopMbI KOHTPOJISE O0YUYCHHUS: - YCTHBIH
0IIpOC;

-TECTUPOBAHHUE;

-3amuTa pedepara;

-pelIeHue 3a1a4

- CMBICII TOHSTHW: €CTECTBEHHOHAyUYHBIH METOJ| IMO3HAHW,
HIIEKTPOMArHUTHOE TI0JI€, AJIEKTPOMArHUTHBIE BOJIHBI, KBAHT,
hBoonMs Beenennoi, 6ombiioi B3pbiB, CoHEUHas cucTeMa,
rajJjaKkTHKa, [EpPUOJNYECKAN 3aKOH, XHWMHUYeCKas CBS3b,
XHUMUAYECKas PeaKIlvsi, MAaKpOMOJICKYJIa, OEJIOK,
KaTanmusarop,

depment, kinerka, auddepenuunanus kierok, JHK, Bupyc,
Ouosiornveckass JBOJNIONHSA, OuopazHooOpasue, OpraHusM,

[OITYJIALMS, DKOCUCTEMA, o6uocdepa, >HTpOIUS,

CaMOOpraHu3aLus;

- BKJIJ] BEJIMKUX YYEHBIX B (POPMHUPOBAHNE COBPEMEHHON DopMbI KOHTPOJIE O0YUECHHUSL:
ECTECTBEHHO-HAy4YHON KAPTUHBI MUDA. -YCTHBIH OIPOC;

-AKTUBHOCTbH Ha 3aHATUAX
(1OonOJTHEHUS K OTBETaM COKYPCHUKOB
U T.I1.);

-2amuTa hedenara

- CTPOCHUC U (I)YHKI_II/II/I CHUCTCM OPraHOB 3JOPOBOTO YCJIOBCKA q)OpMI)I KOHTPOJIA 06yquI/1$1'

-YCTHBIH OIIPOC;
-~AKTUBHOCTbH Ha 3aHATUAX,
-TeCTUPOBAHUE;

-3amuTa pedepara ;

- (hu3noNorNYecKre XapaKTepUCTUKN OCHOBHBIX TpolieccoB  |[DopMbl KOHTPOJIS 00YUEHUS:
PKU3HEESITEIbHOCTH OpraHi3Ma 4eoBeKa -YCTHBIN ONpOC;
-aKTUBHOCTb Ha 3aHSTHUSX ;
-TECTUPOBAHUE;

-3amuTa pedepara;

- THTUEHUYECKHEe HOPMBI, TpeOOBaHUs U MpaBuiia coxpaHeHus: [PopMbl KOHTPOIIS 00yUeHUS:
1 YKPETIJICHHs! 30POBbs Ha Pa3IMYHBIX 3Talax OHTOTEHEe3a  -YCTHBIN ompoc;
-aKTUBHOCTb Ha 3aHATHUSX ;
TECTUPOBAHUE;
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