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PABOYAS IPOTPAMMA YYEBHOU JAUCILUITJIMHBI

YA 01 ECTECTBO3HAHHE

I CHEIHaTbHOCTEH

09.02.01 KoMnbrOTepHBIE CHCTEMBI i KOMITIEKCHI;

11.02.06 Texnuyeckas 3KCIUlyaTalldsl TPAHCIIOPTHOIO paaHO3IEKTPOHHOTIO
000py 1oBaHuMs( 10 BWAAM TPAHCHIOPTA);

23.02.01 Opranun3aiys nNepeBo30K U yrnpaBieHHe Ha TpaHcropTe( 0 BUAAM);
23.02.06 TexHuueckas IKCIIyaTALHUs MOABHKHOTO COCTABA JKeJIEe3HbIX AOPOT;
27.02.03 ApromarHka U TelleMeXaHHKa Ha TpaHCHopTe( Kele3HOJOPOKHOIO
TpaHcnopra). '
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1.INIOACHUTEJIBHASA 3AIIMCKA

PaGouas yueOHast mporpamMma o01eo0pa3oBaTebHON yaeOHOM AUCIUITTNHBI «EcTecTBO3HAHUEY
npeJHa3HaueHa Il U3y4YCHUsI €CTeCTBO3HAHUS B NMPO(eCcCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aHIX,
pealM3yronmx 00pa3oBaTEIbHYI0 MPOrPAMMY CpPEIHEro 00Imero oOpa3oBaHHs B MpeieiiaXx OCBOCHHS
OCHOBHOU oOpazoBarenpHON mporpammel CIIO Ha 6a3e ocHOBHOro oOmEero oOpa3oBaHus, TpU
MOJITOTOBKE CIEIHMAIMCTOB CPETHETO 3BEHA.

OobmeoOpa3oBarenbHas yaeOHas aucuuruinHa «EcrecTBo3HaHMue) SBIsIETCS] y4eOHBIM MPEAMETOM
u3 00s13aTeNbHOM peaMeTHOH oOactu «EctectBennsie Hayku»y @I'OC cpennero odmiero oo0pa3oBaHus.

B mpodeccronanbHeIx 00pa3oBaTENbHBIX OPraHU3ALUAK, PEATUIYIONINX 00pa30BaTEIbHYIO
nporpammy cpeanero ooOmero oOpasoBanusi B mpeaenax ocBoeHus OOIl CIIO na 0a3ze OCHOBHOTO
obmero oOpa3oBaHus, aucuuiuiiHa «EcTecTBO3HaHME» W3y4daeTcsi B 00Ie00pa30BaTEIbHOM IIUKIIE
yaeonoro miana OOIT CIIO na 6a3e 0CHOBHOTO 00111er0 00pa30BaHUS C MOJTYYCHHEM CPETHETO OOIIEero
o0pazoBaHwUsI.

Conepxanue mporpaMMmbl AUCHUIUIMHBI «EcTecTBO3HaHWE» HANpaBIIEHO Ha JOCTHI)KEHHE
CHEAYIOIIUX LeJIei:

— OCBOCHHME 3HAaHMH O COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHE MHpa M METOJax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BaXHBIMH HACSIMH M JOCTIKCHHSIMHU €CTECTBO3HAHMUS,
OKa3aBIIMMH OTPEIEIISIONICe BIMSHIAE Ha PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— OBJIAZICHWE YMEHUSMH TIPUMEHSTH TOJYYCHHBIC 3HAaHUS Ui OOBSICHEHUS SIBICHHUH
OKPYKAIOIIEro MHUPa, BOCTIPUATHS WHPOPMAIIMU €CTECTBEHHOHAYYHOTO U MPO(ECCHOHAIEHO 3HAYHMOTO
COJICpKaHUS; PAa3BUTHE WHTEIUICKTYaJbHBIX, TBOPUYECKHX CIIOCOOHOCTEW M KPUTUYECKOTO MBINUICHUS B
X0JIe TPOBEACHHUS NPOCTEHIIMX HCCIEIOBAHUM, aHaIW3a SIBJICHHUM, BOCIPHUATUS W HHTEPIpETAluU
€CTECTBEHHOHAYYHOU HH(OpMaLINK;

— BOCMHTaHUE YOEXKJEHHOCTH B BO3MOXHOCTHU TO3HAHUS 3aKOHHOW MPUPOAbI U HCIOJIb30BaHUS
JOCTHKEHHUM €CTeCTBEHHBIX HAYK JJIsl Pa3BUTHUS IUBUIIM3AIMH U MTOBBIIICHHS KaueCTBa KU3HU;

— TMpPUMEHEHHE eCTeCTBEHHOHAYYHBIX 3HAaHMA B NPOPECCHOHATBHONW JEATENbHOCTH H
MOBCEHEBHOM  JKM3HM Uil  oOecriedeHHuss Oe30MacHOCTH  YKU3HEIESATENbHOCTH;  I'PAaMOTHOIO
HCIO0JIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbI 3I0POBBS, OKPYKAIOIIEH cpebl.

EctectBo3Hanne — Hayka O SIBJICHHMSX M 3aKoHaX npupoibl. COBpeMEHHOE eCcTeCTBO3HAHUE
BKJIIOUAET MHO’KECTBO €CTECTBEHHOHAYYHBIX OTpacieil, U3 KOTOPbIX Haubosee BaKHBIMH SBIISIOTCS
¢buzuka, xumus u Ouosiorus. OHO OXBaTHIBAET MIMPOKHI CHEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX
00BEKTOB MPUPO/IbI, KOTOPHIE MOKHO pacCMaTpPUBATh KaK €IMHOE LIEJIOe.

EctecTBO3HaHMe Kak HayKka O SIBIICHUSAX M 3aKOHAX MPHUPOJbI BKJIIOYAET OJIHY M3 BaKHEUIINX
oTpacieil — XUMHIO.

XuMHUs — HayKa O BEIEeCTBax, UX COCTaBe, CTPOEHUM, CBOWMCTBAX, IpoIleccax IpeBpalleHHUs,
WCIO0JIb30BAHMHU 3aKOHOB XMMUU B IPAKTHUECKOH JIEATEIBHOCTH JIFOJIEH, B CO3TaHUU HOBBIX MaTEpUasOB.

buonoruss — cocraBHas 4acTh €CTECTBOBEACHHUA. JTO HayKa O >KUBOW mpupoje. OHa uzydaer
PaCTUTENBHBIN, )KUBOTHBIN MUP U Y€IOBEKa, UCIIONB3Ys KaKk COOCTBEHHbBIE METOIbI, TAK U METOBI APYTUX
HayK, B YaCTHOCTH (DM3HMKH, XMMUU W MaTEMaTHKH: HaOIIOJCHUS, DKCIEPUMEHTHI, HCCIEIOBaHUS C
MOMOIIBI0 CBETOBOTO M AJIEKTPOHHOI'O MHUKPOCKOTMa, 00pabOTKy CTaTUCTHMYECKUX AAHHBIX METOJaMu
MaTeMaTH4eCKOW CTaTUCTUKU U Ap. bUoNorus BHIABISET 3aKOHOMEPHOCTH, MPUCYIIIHE KU3HU BO BCEX €€
MPOSIBJICHUSAX, B TOM 4YHCJIe OOMEH BEIECTB, POCT, pa3MHOXEHUE, HACIEICTBEHHOCTb, U3MEHUUBOCTH,
HBOJIIOLIUIO U JIp.

B npodeccronanbHpIx 00pa3oBaTEeNbHBIX OPraHU3ALUAX, PEATUIYIOUIMX 00pa30BaTENbHYIO
nporpammy cpeasero oomero oOpasoBanusi B mpeaenax ocBoeHus OOII CIIO na 0Ga3ze OCHOBHOTO
oOrmiero 0O6pa3oBaHusl, U3y4aeTCsl HHTETPUPOBAHHBINA TUCIMITIIMHA «EcTecTBO3HaHUE», BKIIIOYAtOIIast 1Ba
pa3zgena, oOJanarolMe OTHOCHUTENBHOM CaMOCTOSITEIBHOCTBIO U LEIOCTHOCTBIO — «XHUMHUS» U
«buonorusy», 4To He HapyIIaeT MPUBBIUHYIO JOTHKY €CTECTBEHHOHAYYHOTO 00pa30BaHMs CTYACHTOB.



2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEFHOM TUCIATLIIMHBI

OcBoenue cojaepkanusi ydeOHOW aucuuiinHbl «EcTecTBo3HaHME» oOecnednBaeT IOCTHKECHUE
CTYIACHTAMH CIICAYIOIINX Pe3yJbTATOB:

JIMYHOCTHBIX:

— YCTOWYMBBIN MHTEPEC K WCTOPUU MU JTOCTIDKEHUSM B OOJIACTH €CTECTBEHHBIX HAYK, YyBCTBO
TOPJOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKH,

— TOTOBHOCTh K TIPOJOJDKEHHIO OOpa30BaHUS, TIOBBIIMICHUIO KBaTU(PUKAIMH B HW30paHHOM
podecCHOHABHOM JIEATEIIBHOCTH C UCIIOJIb30BAHUEM 3HAHUN B 00JIACTH €CTECCTBCHHBIX HAYK;

— OOBEKTHBHOC OCO3HAHHWE 3HAYUMOCTH KOMIICTCHIIMM B OOJIACTH ECTCCTBCHHBIX HAyK IS
YelloBeKa M 00IIECTBA, YMCHHE HCIIOIB30BATh TEXHOJIOTUICCKUE JTOCTIKCHUS B 00JIaCTH (DPU3UKH, XUMHUH,
OMOJIOTMM  JUIsl  TOBBIMICHUS  COOCTBEHHOIO  WHTEIUICKTYaJlbHOTO  pPa3BUTHS B  BBEIOpaAHHOM
npohecCHOHATBHOM IeATETLHOCTH;

— YMEHHUE TPOaHAIN3UPOBATH TEXHOTCHHBIE TIOCIICICTBUS JUIS OKPYKAOIIEH Ccpelbl, OBITOBOU H
MTPOU3BOJICTBEHHON JIEATSIIEHOCTH YCIIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIBHO JIOOBIBATH HOBBIE Il CeOsS ©CTECTBEHHOHAyYHBIC 3HAHUS C
WCIIOJIb30BAHUEM JIJTSI 3TOTO JIOCTYITHBIX HCTOYHUKOB WH(OPMAIIUH;

— YMCHHE YIPAaBISATh CBOCH IMO3HABATEIBHON JIEATEIHHOCTHIO, TIPOBOJUTE CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUICKTYAJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHHUS B KOMaHJE IO PEIICHHIO OOIINX
3a7a49 B 00JIaCTH €CTSCTBO3HAHHS,;

MeTanpeIMeTHbIX:

— OBJIaJICHUE YMEHUSMH M HaBBIKAMH PA3JIMYHBIX BHJIOB TO3HABATEIHLHOUW IEATCIHHOCTH JUIS
M3YYCHHUS Pa3HbIX CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOTO MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHUS (HAOJIOACHMS, HAY4YHOTO SKCIEPUMEHTA) s
W3Y4YEHUsS PA3JIUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KAapTUHBI MHpPA, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAIKUBATHCS B MPOodeccuoHaIbHOM cdepe;

— YMEHHE OTPEACIATh MEeNIM U 3a/1a4u JIeATeTLHOCTH, BRIOUPATh CPEACTBA ISl X JOCTHIKCHUS Ha
MIPaKTHKE,

— yMEHHE WCMOJIb30BaTh pa3JIMYHBIE WCTOYHHMKU I TIOJYYEHUS €CTECTBEHHOHAYYHOU
WH(pOpMaIIUK 1 OIICHUBATDH €€ JJOCTOBEPHOCTH JIJIs JOCTH)KCHUSI TIOCTABIICHHBIX II€JIeH U 3a/1a4;

npeaMeTHbIX:

— c¢(OpPMUPOBAHHOCTD MPEJICTABICHUN O IEJIOCTHON COBPEMEHHOW €CTECTBEHHOHAYUYHOW KapTHHE
MHpa, TPUPOJE KaK E€AMHOW IICJIOCTHOM CHCTEME, B3aMMOCBS3M YEJIOBEKa, MPUPOJLI M OOIIECTBA,
MMPOCTPAHCTBEHHO-BPEMEHHBIX MacIiiTabax BeeneHnnoii;

— BJQJCHHE 3HAaHUAMH O HauOojiee BAKHBIX OTKPBITUAX W JIOCTIDKCHHSIX B 00JacTH
€CTECTBO3HAHMS, IMOBJIUABIIMX Ha JBOJIIOIHMIO MPEJACTABICHUNW O MPHUPOJIC, HAa pPa3BUTHE TEXHUKH W
TEXHOJIOTUH;

— c(pOPMUPOBAHHOCTh YMEHHUSI TNPUMEHSATh ECTECTBEHHOHAYYHbIE 3HAHHUS i1 OObSICHEHUS
OKPY)KAIOIIUX SIBIICHUH, COXpPAHEHUS 3J0pOBBs, obOecredeHus OE30MaCHOCTH KHU3IHEAEITEIbHOCTH,
OEpEKHOI0 OTHOIICHHS K MPUPOJIC, PAMOHAIBHOTO MPUPOIONOIL30BaHMS, @ TAK)KE BBIMOJIHCHHUS POJIU
IPAaMOTHOTO MMOTPEOUTEIIS;

— c(OpPMUPOBAHHOCTh MPEICTABICHUH O HAYYHOM METOJE MO3HAHHS TPHUPOJBI M CPEACTBaxX
M3Y4YeHHUS MeraMmmpa, MakpoMupa W MHUKPOMHpA; BIAJCHHE TNpUEMaMU €CTeCTBEHHOHAYyUHBIX
HaOIIOIEHUH, OMIBITOB, UCCIEAOBAHUI U OLIEHKH JOCTOBEPHOCTHU MOJTYYEHHBIX PE3YIbTaTOB;

— BIIaJIcHHE TOHATUHHBIM almapaToM EeCTECTBEHHBIX HAyK, IMO3BOJISIIOIIMM II03HABATh MHP,
y4acTBOBATh B JAMCKYCCHSX IO €CTECTBEHHOHAYYHBIM BOINPOCAM, HCIOJIb30BATh Pa3MUYHbIE MCTOUYHUKU
uHpoOpMallUK i1 TOATOTOBKUA COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K coobuieHusm CMU,
COJIepIKaIUM HAY4YHYIO HH(POPMAIINIO;

— chopMHUPOBAaHHOCT, YMEHUU MMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHWS IS
Ka)KJIOTO YelIOBEeKa HE3aBUCHUMO OT ero Mpo(ecCHOHATbHON AeATeIbHOCTH, pa3nudarh (hakThl U OLICHKH,
CpaBHHMBATh OIIEHOYHBIC BBIBOJBI, BHJIETh UX CBS3b C KPUTEPUSIMH OILIEHOK M CBS3b KPUTEPUEB C
OIIPENEIIEHHON CUCTEMOM LIEHHOCTEM.



3 COAEP)KAHWE YYEFHOU JUCHUATLIAHBI
XUMUA

OBIIIAA U HEOPTAHUHYECKAA XUMHUA
Beeoenue
XuMuyeckasi KapTUHa MUpPa Kak COCTaBHAsl 4acTh €CTECTBEHHOHAY4YHOU KapTuHbI Mupa. Ponb xumuu B
KU3HU COBPEMEHHOTO 00I1ECTBA.
[IpumeHeHne TOCTUKEHUM COBPEMEHHON XMMUU B TYMaHUTApHOU cepe e TeIbHOCTH 00111eCTBA.

OcHogHble NOHAMUA U 3AKOHbL XUMUU
[Ipeamer xumun. BemectBo. Atom. Mosekyna. XUMHUYECKUN 3JIEMEHT U ()OPMBI €T0 CYIIECTBOBaHMS.
[IpocThie U cl0XKHBIE BEIIECTBA.
Jemoncmpayuu
Hab6op mojenel aToMOB U MOJIEKYI.
N3mepenue BemectBa. OCHOBHbIE 3aKOHBI XMMHUU. Macca aTOMOB U MOJIEKYIL.
OTtHocuTenbHBIE aTOMHas U MoJiekynspHas Maccel. KommyectBo BemiectBa. [locTosiHHas ABorajpo.
Monsipras macca. 3akoH ABoraapo. MoJisipHbIi 00BEM Ta30B.
KonmnuecTBeHHbIE M3MEHEHHS B XMMHUW KaK YacTHBIM CIlydald 3aKOHOB Tepexoja KOJTMYECTBEHHBIX
W3MEHEHUN B KAUeCTBEHHBIE.
Wnmroctpanyy 3aKkoHa COXpaHEHHsI MacChl BEILleCTBA.

Ilepuoouueckuit 3axon u Ilepuoouueckaa cucmema xumuueckux rnemenmoas /.M Menoeneesa
Otkperitne  Ilepuogmyeckoro  3akoHa.  llepuonnueckas  cucreMa  XMMHUYECKHMX — JJIEMEHTOB
J.M.Menneneena.
3nauenue Ilepuommueckoro 3akoHa u Ilepuomuyeckoil cuctembl XUMUYeCKUX snemeHtoB [[. U.
MenpeneeBa i pa3BUTUS HAYKU U TIOHUMAaHUSL XUMUYECKON KAPTUHBI MUPA.

Hemoncmpayusn
Paznuunsie hopmel [leproamdeckoit cuctempl Xumudeckux anementoB [[.1.Mennaeneena.
Ilpakmuueckoe 3anamue Nel
Pacnpeodenenue 31eKmponoe 6 amomax 31eMeHmMos

Cmpoenue seuecmea
KoBanenTtHast cBsa3b: HemousispHas U mnojsipHas. MoHHas cBsizb. KaTHOHBI W aHMOHBL MeTaniandeckas
cBs3b. BosiopoiHas cBs3b.
Jemoncmpayusn
OO0pas3ibl BeliecTB U MaTEPUaJIOB C PA3IMYHBIMU TUIIAMH XUMUYECKOU CBS3H.

Booa. Pacmeopul
Bona B mpupone, ObITy, TeXHHKE M Ha Mpou3BojacTBe. Du3nyeckne U XUMUYECKHE CBONCTBA BO/IBL
OmnpecHeHne BOJbI. ArperatHple COCTOSIHUSL BOJIBI M €€ TIEPEX0Jbl U3 OJIHOTO arperaTHOTO COCTOSIHUS B
apyroe.
Jemoncmpayusn
du3nyecKre CBOMCTBA BOAbI: MOBEPXHOCTHOE HATSHKEHUE, CMauUBaHUE.

Xumuueckue peakyuu.
[TonsTHE O XUMUYECKOW peakUUU. THUIBI XUMUYECKUX PEAKIIUH.
CkopocTb peakiiu 1 (PakTopsl, OT KOTOPHIX OHA 3aBHCHUT.
Jemoncmpayusn
XUMHUYECKUE PEAKIIUHU C BBIICIICHUEM TEILJIOTHI.

Ilpakmuueckoe 3anamue No2
Peakyuu uonnozo oomena



Knaccugukayua neopzanuueckux coeOunenuil u ux ceoiicmaed.
Oxkcunpl, KUCIOTHI, OCHOBaHUs, coiu. [lonsarue o ruaposinze coneil. Cpena BOJHBIX PacCTBOPOB COJICH:
KHUCas, HeUTpalibHas, 1menovHas. Bogopoaneii nmokasarens pH pactBopa

Ilpakmuueckoe 3anamue No3
Hcnvimanue pacmeopos coneii uHOUKamopom

Memannovi. Hememannol.
OO6mue ¢puznyecKkrue 1 XMMUISCKUE CBOMCTBA METAIIIOB.
OO0miasi xapakTepuCTHKa TJIABHBIX MOATPYNI HEMETAUIOB. BakHeilline COeIWHEHHS METAUIOB U
HEMETAJUIOB B IIPUPOJE U XO3AUCTBEHHOU IEATEIBHOCTH YEJIOBEKA.
Jemoncmpayuu
B3anMoelicTBre METAIIIIOB ¢ HEMeTauIaMu (IIMHKA C CePOi, aTFOMHUHHMS C HOJI0M), paCTBOpaMU KUCJIOT U
LIET0YEH.
l'openne w™eramnoB (UMHKA, >Kele3a, MarHusi) B KUCJIopoje. BsaumopeiicTBue a3oTHOW H
KOHIICHTPUPOBAHHOM CEpPHOM KUCIIOT C MelIbl0. BocCcTaHOBUTENIbHBIE CBOMCTBA METAJIJIOB.
XHUMHUYECKUE CBOMCTBA KUCIOT U COJIECH.

OPIrAHUYECKAA XUHMUA
Teopuu cmpoenusa opzanuyuecKux coOeOUHeHuil.
MHuoroo6pa3ue opranudeckux coenuuennid. [TonsTue nzomepuu.

Yzneeooopoowi.
[IpenenbHble W HempenenbHbIE YriaeBoaopoAbl. Peakmus nomumepusanuu. [IpupoaHble HCTOYHUKU
YTIEBOAOPOJIOB. YTIIEBOAOPObI KAK OCHOBA MEKYHAPOTHOTO COTPYAHUYECTBA U BaKHEUIINI HCTOUHUK
dhopmupoBanus O6romxera PD.
Ilpaxkmuueckoe 3anamue Ned
Homenknamypa u uzomepus y2ieeo0opooos

Ilpakmuueckoe 3anamue Ne5
H3yuenue ceoiicme ankenos u aniKuHos

Kucnopoocooeprcawue opzanuueckue eeujecmea.
[IpencraBuTenu KUCIOPOICOAEPKAIINX OPraHUYECKUX COCAUHEHUN: METUJIOBBIA U 3TUJIOBBIN CIHUPTHI,
TJIMLIEPUH, YKCYCHAs! KUcI0Ta. JKUphI Kak CI0XKHBIE d(UPHI.

YraeBodsl: IIFOKO34d, KpaxmMall, ICJIJIr0JI103a.

Ilpakmuueckoe 3anamue Ne6
H3yuenue ceoiicme cnupmos, anvoezudos, ghenona

Ilpakmuueckoe 3anamue Ne7
H3yuenue ceoitcme yKcycHoul Kucaiomaol

Ilpakmuueckoe 3anamue Ne8
Hoenmuguxkayusa Kuciopooocooepiicaumux op2anudeckKux coeOur eHuil

A3zomcodepirrcaujue opzanuueckue coeOuHeHus
AMUHBI, aAMUHOKUCIOTHI, 6eku. CTpoeHue u Ouonorndeckast GyHKIUS OSIKOB.

Jemoncmpayuu
[Toyuenue 3TUIEHA U €TO B3aUMO/ICHCTBHE C PACTBOPOM MEPMaHTaHaTa Kallusi, OpPOMHOM BOJIOM.



LIBeTHBIE peakiy OETKOB.

Ilnactmacesl W BosiokHa. lloHsTHEe O IUTacTMaccax M XUMHUYECKHMX BOJIOKHaX. HarypanbHble,
CHHTETHYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

JdeMoHcTpanus

Paznuunbie BUABI JIACTMACC U BOJIOKOH.

Xumus u rcu3zns

XHMHSI ¥ OpPraHu3M 4YejioBeKa. XUMHUYECKHE 3JIEMEHTHl B OpraHu3Me dyenoBeka. OpraHudeckue u
Heopranudeckue BemiectBa. OCHOBHBIC )KU3HEHHO HEOOXOIMMBIE COCMHEHUS: OCIKHU, YIIIEBOIbI, YKUPHI,
BUTaMUHBI. YTJIEBOJAbl — TJIABHBI MCTOYHMK JHEPrMM OpraHu3ma. Pojb XUpOB B OpraHusMe.
X0JIeCTEpHH U €ro poJib B 3/I0POBbE YEIIOBEKA.

MunepanbHble BELIecTBa B IPOAyKTaxX MUTaHUs, MUIIEBbIe 100aBku. COaTaHCUPOBAaHHOE TUTAHUE.
Xumus B 0bITy. Boma. KagectBo Bosbl. Motorue u unctsimue cpeactpa. [IpaBuna 6e3omacHoi paboTh
CO CpeJICTBAMH OBITOBOW XHUMUHU.

BHNOJIOI'Us

IlIpeomem, 3a0auu u memoost duoI02UU.
OcHogHble NPU3HAKU HCUBO20. YPOSHU OP2AHU3AUUU HCUZHU

XKusas npupona kak 0OBEKT U3y4eHUs OMOTOTHH. MeToAbl UCCIIeIOBAHUS KUBOU MPUPOBI B OMOIOTHH.
Omnpenenenve Xu3HM (C TNpPUBIECYEHHWEM MaTepuaia M3 pa3fenoB (UMK U XUMHH). YPOBHU
OpraHu3aliy KU3HU.

Hemoncmpayuu

YpoBHM OpraHu3aluy )KU3HU. MeTO1bl TO3HAHUS KUBOU MPHUPOIBI.

Yuenue o knemre.

Hctopus usydeHuss kieTkd. OCHOBHBIC ITOJIOKECHHS KICTOYHOW Teopuu. KieTka — CTpPyKTypHO-
GyHKIMOHATbHAsS (2JIEMEHTAapHAs) SJIMHHUIA )KU3HU. BrHoJornyeckoe 3HaYeHUE XUMUYCCKUX IJIEMEHTOB.
Heopranudeckue BemiecTBa B COCTaBe KIETKU. PojIb BOJBI KaK PaCTBOPUTEIS U OCHOBHOTO KOMITOHCHTA
BHYTPEHHEH Cpelbl OpraHu3MOB. YTJIEBOABI M JHUNHABI B KieTke. CTpyKTypa W OHOJIOTHYCCKHE
0COOEHHOCTH OEJIKOB.

Crpoenue KiIeTkd. [IpokapHOThI H 3YKapHOThI — HU3IINE U BBICIIHE KICTOYHbIC OpraHu3Mbl. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTBI KJIETKH d3ykapuoT. Kierounoe siapo. DyHKIMS spa: XpaHCHHE,
BOCIIPOM3BENICHUE W Tepefiadya HACIEJACTBEHHOW WH(POPMAIUHU, PETYISALUsS XUMHUYECKOW aKTHBHOCTH
kieTku. CTpykTypa U (yHKIIMH XPOMOCOM. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.

Ilpakmuueckoe 3anamue Nel.
Cocmas, cmpoeHue u (hyHKyuu besnkKoe.
CrpoeHne HyKJICOTHI0B U CTpYyKTypa nonunykineotuausix neneid JIHK u PHK, AT®.

Ilpakmuueckoe 3anamue No2
H3zyuenue cmpoenusn u pynxkyuu /[HK u PHK

Bupycsl u 6akrepuodaru. HeknerouHoe ctpoeHue, *U3HEHHBIA UK U €70 3aBUCUMOCTh OT KJIETOYHBIX
¢dopm xu3HU. Bupycsl — Bo30yauTen HHPEKIMOHHBIX 3a00JeBaHUI; TOHATHE 00 OHKOBUpYcax. Bupyc
umMmyHoiepunura yenoseka (BUY). Ipopunaktuka BUY-undexunn.

Ilpakmuueckoe 3anamue No3
H3yuenue cmpoenun Knemok noo MUKpOCKOnOm



Ilpakmuueckoe 3anamue Ned (4 uaca)
Cmpoenue sykapuomuyuecKkoil Kiemku

Jemoncmpayuu
Crpoenue mouiekynsl 0enka. Ctpoenue mosiekyisl JJHK. Ctpoenue kineTku.
CrpoeHune KIETOK MPOKapuoT u dykapuoT. CTpoeHHE BUpYCa.

OcHoebl 2enemuku u cenexkuuu.

Opranusm — enuHoe 1enoe. MHorooOpasue opraHu3mMoB.

OOMeH BeIIeCTBOM M DHEPrUel C OKPYXKaIoIIeW cpeoil Kak HeoOXOIMMOE YCIIOBHE CYIIECTBOBAHUS
KUBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCHPOM3BEACHUIO — OJIHA W3 OCHOBHBIX OCOOCHHOCTEW MKHMBBIX OpPTaHH3MOB.
JleneHne KIETKH — OCHOBAa pOCTa, Pa3BUTH M Pa3sMHOXKEHHS OpPraHW3MOB. becrosoe pazMHOXEHHE.
[TomoBoii mporiecc 1 MoJI0BOE pazMHOKeHne. OMI0I0TBOPEHHE, €r0 OHOIOTHYECKOE 3HAUCHHE.

[TonsiTe 00 WHOUBHIYalbHOM (OHTOTEHE3), IMOPHOHAIBLHOM (3MOpHOreHe3) M MOCTIMOPHOHATBHOM
pasBuTHH. VIHIWBHIyaTbHOE PA3BUTHE YEJIOBEKA M €T0 BO3MOXKHBIC HAPYIICHUSI.

OOmue mpeAcTaBieHUs O HACICJACTBEHHOCTH W W3MEHYHMBOCTH. [ eHeTWYecKas TEPMHUHOJIOTHUS W
CHMBOJIKa. 3aKOHOMEpPHOCTH Haclie[oBaHus. HaciemoBanue mpuU3HAKOB y dYenoBeka. [lonoBbie
xpoMocombl. CIIeTIIEHHOE C TOJIOM HacjenoBaHue. HaciencTBeHHbIe 00JIE3HU YeIOBEKa, X MPUYHHBI U
npodraktuka. COBpeMEHHBIC TPEJCTABIICHUS O TEHE M TeHOMe. | €HeTWYeCKHEe 3aKOHOMEPHOCTH
n3MeHunBocTH. Knaccudukanus ¢popm n3MEeHUYUBOCTH. BiusiHue MyTareHoB Ha OpraHu3M 4eJloBeKa.

Ilpakmuueckoe 3anamue NeS (4 uaca)
Mumo3 u meiios

Ilpakmuueckoe 3anamue Ne6 (4 uaca)
Pewenue cenemuueckux 3aoau.

[Ipenmer, 3agau W METOJbBI CEJICKIUM. ['eHEeTHYecKHMe 3aKOHOMEpPHOCTH cenekuuu. Yuenuwe H.U.
BaBuioBa o meHtpax MHOrooOpasus W TMPOMCXOXKICHUS KYJIBTYPHBIX pacTeHHil. buoTexHosorus, ee
JOCTHOKCHH S, TICPCIICKTUBBI Pa3BUTHSL.

Jemoncmpayuu

OOMeH BelecTB U MPEBpaICHIs YHEPTUH B KileTke. [lenenue kietkn (MUTO3, MEHO3).

CrniocoObl  Gecrionioro pasMHokeHusa. OIIOJOTBOPEHUE y pPacTEeHUl W KUBOTHBIX. MHAMBHAyallbHOE
paszBuTHe opranusMa. HacneacrBeHHbie 001€3HN YETTOBEKa.

Brnusinue ankoronusMa, HapKOMaHUU, KypeHHs Ha HACJIeICTBEHHOCTb. MyTaluu.

MoaudukanroHHass K3MEHUYHUBOCTb.

LlenTpbl MHOTOOOpa3usl ¥ MPOUCXOXKACHUS KyIbTYPHBIX pacTeHuii. FIckyccTBeHHBIH 0TOOpP.
HccnenoBanus B 00nacTu OMOTEXHOJIOTHU. AHAIINU3 M OIICHKA STHUYECKUX aCTHEeKTOB Pa3BUTHUSI HEKOTOPBIX
HCCIEI0BAHNM B OMOTEXHOJIOTHH.

Jeonwyuonnoe yuenue.
DBOIOIMOHHAS TEOPUS U €€ POoJib B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA.
Bun, ero xputepuu. [lonynsuus kak CTpyKTypHasi €IMHULIA BUAA U 3BOTOUUUA. CHHTETUYECKAs TEOPHS
spororun (CTD). JIBrKyIue CUIbl 3BOTIONUH B cooTBeTcTBUM ¢ CTD.
Pesynbratel sBomtoruu. CoxpaHeHHE MHOTooOpasusi BHJIOB KaK OCHOBAa YCTOWYMBOTO Pa3BUTHS
ouoctepsl. [IpuunHbl BEIMUpaHus BUI0B. bronornueckuit mporpecc 1 OMOJIOTUYECKUH perpecc.

Ilpakmuueckoe 3anamue Ne7
Buo. E2o kpumepuu u cmpykmypa



Ilpakmuueckoe 3anamue Ne§
Ananu3 penomunuueckoil uzmenuugocmu

Ilpakmuueckoe 3anamue Ne9
Ilpucnocoonennocms opeanu3zmMos K cpeoe 00umanus

Ilpoucxoicoenue u pazeumue Hcusnu nHa 3eme.
['unoTe3bl MPOUCXOKACHUS KUZHU. Y CIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOIIECCE IBOJIIOIIHH.

Ilpoucxoxcoenue uenosexka
AHTpOIIOTEHE3 W €ro 3aKOHOMEpPHOCTH. JlokazaTenbCTBa POJCTBA YEIOBEKA C MIIEKONMUTAKOLIIUMH
YKUBOTHBIMH. DKOJIOTHYECKHE (AaKTOPhI aHTPOIIOTEHE3a: YCI0KHEHUE TOMYJISAIIMOHHONW CTPYKTYpPHI BU/IA,
W3TOTOBJICHUE OPYIUN TPya, EPEX0] OT PACTUTEIBHOTO K CMEIIAHHOMY THIY TUTaHUS, UCIIOJIb30BaHUE
orHs. llosiBneHHEe MBICTUTENBHOW JAESATEIbHOCTH W WICHOpa3nenbHOM peun. IIpouncxoxineHue
YEJI0BEUYECKUX pac.
Hemoncmpayuu
Kpurepun Buna.
[Tonynsiuust — cTpyKTypHas eIMHUIA BUAA, €AMHUIIA SBOJIONUHU. [[BHKYIIIME CHITBI SBOJIIOIUY.
Bo3nukHOBeHME 1 MHOTOOOpa3ne MPUCIIOCOOICHUI Y OpraHu3MOB. Pekue u ucuesaromiye BUIbI.
JIBrokyniye cuiibl auTpornorenesa. [IporcxoxkieHne yenoBeKa u 4eJI0BEYECKUX pac.

Ocnoewt Ikonocuu. buonuka.

[Ipeamer w 3amaym HKOJOTHHU: yUe€HHE OO0 OKOJOTHYECKHX (aKTopax, YYEHHE O COooOIecTBax
OpraHuU3MOB, YUCHHE 0 Onocdepe.
DKkojorudeckre (akTopbl, OCOOEHHOCTH HX BO3JACHCTBUS. DKOJOTMYECKas XapaKTepUCTHKAa BHUA.
[Tonsitue 00 skojormueckux cucremax. llemu nuranus, Tpoduueckue yYpoBHH. buoreoneHo3 kak
IKOCHUCTEMA.

buocghepa u uenoesex.

buocdhepa — rnobanpHas skocuctema. Yuenue B. WM. Bepnaackoro o Omocdepe. Poiib KHBBIX
opranu3MoB B 6uocdepe. buomacca. buonorudeckuii KpyroBopot (Ha nmpumepe KpyroBopoTa yrieposa).
OcHoBHbIE HalpaBJeHUA BO3ACHCTBUsS uenoBeka Ha Ouocdepy. Tpanchopmanus ecTecTBEHHBIX
9KOJIOrHYecKux cucteM. OCOOEHHOCTH arpodKOCUCTEM (arpOIIeHO30B).
Hemoncmpayuu

Dkonoruveckre (PakToOpsl U UX BIUSHUE HA OPTraHU3MBIL.

MeXBUAIOBbIE OTHOUICHHS: Mapa3uTU3M, XUIIHHUYECTBO, KOHKypeHIus, cumOuo3. SpycHocThb
PacTUTENHLHOTO COOOIIECTBA.

KpyrosopoT yraepozaa B Ouocdepe. 3anoBeiHUKH U 3aka3Huku Poccun.

buonuka
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4. TEMATNYECKOE INTAHUPOBAHUE

[Ipu peanm3anuu conuepkanus o0meoOpa3oBaTenbHONM ydeOHOW muciuIuHbl «EcTecTBOo3HaHME» B
npenenax ocsoeHus OOIl CIIO nHa 6aze ocHOBHOro oOImIero OOpa30BaHHs C IMOJYYEHHUEM CPEIHETO
o0miero o0pa3oBaHus MakCUMalbHas yaeOHas Harpy3Ka 0Oy4JaronIuXxcs COCTABIISCT:

o crienuanbHOCTsM CITO npodeccronanbroro oopazosanus 117 yacos,

13 HUX: - JJIEKIHUH 77 4acoB
npakTudeckue 3ansatus 40 yacos.

TemaTnuecknii miaH y4eOHoi 1ucuuIUInHbI «EcTecTBO3HAHUE)»

Coaep:xanue 00yueHust

MaxkcumajabHas
Harpyska

Obs3aTenbHas yueOHAs HArpy3Ka

Bcero

B TOM 4YHuCJIE

JICKIIMH

IIpakTHyec-
KHe

3aHATUA

Xumusa

O0mass 1 HeopraHuyeckKas
XUMHUA

24

24

18

OCHOBHEBIE TIOHITHS U 3aKOHBI
XHUMHHN

[lepuonuueckuii  3aKoH

u

[Tepuonnueckas cucreMa

XUMHAYECKUX DIIEMEHTOB
J.M.MengeneeBa

CTpOGHI/Ie BCIICCTBA

Bopa. PactBopbl

XuMudeckue pc€aKuuu

ool b~lw

Knaccuduxanus
HEOPraHUYECKUX COCTMHCHUI
U UX CBOMCTBA.

o I NN

O I NP

I

MeTtanisl 1 HeMeTaJlJIbI

Oprannyeckasi XuMmmst

27

27

19

10

OcCHOBHBIC IIOHATHA
OpFaHHqCCKOﬁ XHUMHH u
TCOpHUA CTPOCHHUA
OpraHU4YC€CKUX COCIMHEHUH

YrneBo1opoibl u ux
MIPUPOIHBIE UCTOUYHUKH

10

10

KI/ICJ'IOpOI[COI[ep)KaH_II/IC
OpraHu4eCKUC COCANHCHU A

12

11

AzoTcoaepikaiue
OpraHMYECKUE  COEAMHEHUS.
ITomumepst

12

XuMus 1 OpraHu3Mm 4CJIOBCKaA.

Xumus B ObITY

11




13 [TonBenenue HUTOTOB o

pazaeny XUMUA
Hroro 51 51 35 16
BUOJIOI'Usl
14 [Ipeamer, 3amaun U METOJBI 2 2 2 -
OMOJIOTHH. OcHOBHBIC

IIPU3HAKK KUBOTO. YPOBHH
OpraHu3aluy )KU3HU

15 VYueHune o KIeTKe 26 26 20 8

16 OcHOBBI TE€HETUKH u 14 14 8 14
CEJICKINH

17 DBOJIIOIIMOHHOE YUEHUE 8 8 4 2

18 | IlpoucxoxneHue u pa3BUTHE 2 2 -
KU3HU Ha 3emMIie

19 | [IpoucxoxxaeHue yenoBeka 4 4 2 -

20 OCHOBBI 3KOJIOTHH 4 4 0 -

21 | buocdepa u yenosek 2 2 0 -

22 buonuka 2 2 2 -

23 NupuBunyansHOE 4 4 4 -
MIPOCKTHPOBAHKE

Hroro 66 66 42 24

Bcero 117 117 77 40

IIpome:kyTounas arrecrauusi gopme 1udPpepeHUIMPOBAHHOIO 3a4eTa

B teuenue 1 xypca KakabIM 00YJarOIIMMCS BBITIOTHICTCS WHIANBUYaTIbHBIN TPOEKT 1O OJTHOW WITH
HECKOJIbKUM JHMCITUIUTMHAM, 32 CYET BpPEMEHH, OTBEJACHHOTO Ha U3y4eHHUE MUCIUTUTAHBI (DenepabHbIid
roCyJIapCTBEHHBIN 00pa30BaTEIbHbIN CTAaHAAPT CPEeIHEro (IIOJIHOTO0) 00IIero 0Opa3oBaHus,
YTBEPKICHHBIN Mprka3zoM MuHoOpHayku Poccuu ot 17 anpenst 2012 r. Ne 413).

TemaTuka HHAUBUAYAJIBHBIX IIPOCKTOB

HccnenoBatenbekast paboTa «A30T B HallIeH KU3HI.

HccnenoBatensckas paboTta «AncopOuus - BceoOliee U MOBCEMECTHOE SBICHUE.

HccnenoBatenbckas paboTa « BinsiHue TskenbIx METalIOB Ha KUBbIE OPraHU3MbD»

HccnenoBatenbckas paboTa « ATXUMUSA-Marus Wiv Hayka?»

HccnenoBatenbckas pabota « AHanu3 O€JIKOB Ha MOJIHOLIEHHOCTh

HccnenoBaTenbckas paboTa « AHaIU3 KaueCTBEHHOTO COCTABa )KEBATEJIbHBIX PE3MHOK OCHOBHBIX

IIPOU3BOIUTENIEH U X BIUSHUE HA OPraHU3M.

HccnenoBatensckas paboTay AHTUOMOTHKH - MOIITHOE OPYKHUEY.

HccnenoBatensckas pabota «CrocoObl MpUMEHEHHs OBITOBBIX OTXO0BY

HccnenoBatensckas pabota «byayiiee OMOTEXHOIOTHIY.

HccnenoBatensckas padota «/{.1. Mennenees u [letepOypry».

HccnenoBatensckas pabota «bydepHble cucTeMbl B OpraHu3Me 4eJI0BEKay.

HccnenoBatensckas pabota « BUTAMHUHBI U X POJIb B )KU3HEAEATEIBHOCTH YETIOBEKAY.

HccnenoBatensckas paboTta «Bkia y4eHbIX - XUMUKOB B odeay Haj (ammsmoM B Bennkoit

OTteuecTBEHHON BOWHEY.

HccnenoBatensckas paboTta «BnusHue MeTo1a 3aMOpaKUBAaHHS HA KaU€CTBO MUTHEBOM BOABIY.

HccnenoBatensckas padota "Koponasupyc COVID-19"

HccnenoBatensckas paboTa « BinsiHue nupcuHra u TaTyupoBOK Ha OPraHU3M YeJIOBEKay.

HccnenoBatensckas paboTta «BiusHue IpoyKTOB KOPPO3UU HA PACTUTENbHBIN U )KUBOTHBIN MUD
12



BOJIOEMa».
HccnenoBatenbsckas padota « HaHOTEXHOIOTHH B XUMUID)

Uccnenosarenbckas padbora «[Ipumenenne [lamiaaust B MeTUIIUHE

HccnenoBatensckas paboTta «BiusHuEe HAYITHUKOB HA CITyX YEJIOBEKay.

HccnenoBatensckas padorta «BpeMs B xuMuu. CKOPOCTh XUMHUYECKOW PEAKLIUH - OT YETO OHA
3aBUCHUT?»

HccnenoBatensckas padoTta «Bce o muiie ¢ TOYKH 3peHHs] XUMUKa»

HccnenoBatensckas padoTta « Bomopoa-rommso Oymaymieroy»

HccnenoBatensckas padoTa «'eHeTrka U mpoOIeMbl 3I0POBbSI YETOBEKa»

Uccnenorarenbekas padora «I['panu sipkoit Hatypsl [I.11. Menaeneenay.

HccnenoBatensckas padoTta « MTHEHHYECKHE M KOCMETUYECKHUE CPEACTBaAY.

HccnenoBatensckas padoTta « MTHEHHYECKHEe CBOMCTBA HEKOTOPBIX MOIOIIMX CPEICTBY.
Uccnenosatenbcekas padora « JJomoHocoBckue mecta [lerepOypra»

Uccnenosatenbckast padorta « Cunres @umiepa-Tpomniia Kak HCTOYHUK XUMHUYECKOTO ChIPhs»
Uccnenosatenbcekas padborta «Mcropus pa3BUTUS OPraHUYECKOTO MHpa Ha 3eMie»
Uccnenosatenbekas padboTa «JleUIuT 371eMEHTOB U BHEIIHOCTD.

Uccnenosatenbckas padota «Auddy3us B TKaHAX pacTeHUH (OKpallliBaHUE I[BETOB) ».
UccnenoBatennckas padora «XKene3o B HalIEH KU3HN.

UccnenoBatenbckas padota «CriocoObl OUUCTKHU U3CIUNA U3 cepedpa U 30JI0Tay.
UccnenoBatenbckas padota «iMeHHbBIE peakIuy B OPTaHUYECKONH XUMHU).

UccnenoBatenbckas pabora «I71021 B Hallel >XKU3HWY.

UccnenoBatennckas padora «lckyccTBo poTorpadmu u Xumus.

Uccnenosatenbckas padora «Vcnonb30BaHne ObITOBBIX OTXOOBY.

UccnenoBatennckas padbora «Vcnonp3oBanrne MUHEPATBHBIX yI0OpEHU»

Uccnenosatenbckas padora «Vcrnonb30BaHne HEOPTaHUYECKUX (M OPraHMYECKHX) BEIIECTB B BOCHHOM
nene. Mcnons3oBanue HEQTENPOTYKTOB)

Uccnenosatenbckas padbota « HacnencrseHHbie 3a0071€BaHus »

Uccnenosatenbckas padota «McTopus OTKPBITHS XUMHUYECKUX 3JIEMEHTOBY.

HccnenoBanue npoayKTOB MUTAHUS HA COJEPKAHUE MULIEBBIX J00aBOK».

Uccnenosatenbcekas pabora «VccnenoBanue mokosiaga pa3auyHbIX MapoK».

Uccnenosatenbcekas pabota «BiusHue BoAbI pa3MUYHbIX HCTOUHUKOB Ha MPOPACTAHUE CEMSH.
Uccnenosatenbekas padota «Kanbluii MCTOYHUK KU3HU, 3I0POBbS U KPACOTBL .
Uccnenosatenbekas paborta «KucnoTHble ocafku: ux npupoia u nocieactsus Karanor 3anuMaTenbHbIX
XUMHUYECKUX OTIBITOBY.

Uccnenosatenbekast pabota» KucnoTsl, MX cocTa, CBOMCTBA U TPUMEHEHHUE)

Uccnenosatenbcekas pabota « OCHOBaHUS: COCTaB, CBOWCTBA U MPUMEHEHHUE

Uccnenosatenbckas padorta « Conu: cocTaB, CBONCTBA U IPUMEHEHHE)

Uccnenosatenbekast paboTa « DIUKCUPBI KU3HU- BATAMHHBD)

HccnenoBatenbckas paborta «BrnusHue THna TeMiepaMeHTa Ha KOMMYHHKAaTUBHO -OpraHU3aTOPCKUE
CIOCOOHOCTH CTY/IEHTOB Y4EOHOU TPYIITIBD.

Uccnenosatenbckas padora «JloHOPCTBO KPOBH U €€ KOMIIOHEHTOB: BU€pa U CErOTHS.
Hccnenosatenbekas paborta «Kanpiiuit MCTOYHHK KU3HH, 3I0POBbS U KPACOThD»
HccnenoBatensckas pabota « KMCIOTHBIE OCAJKU: UX MPUPO/A U MTOCIEACTBUS. .
HccnenoBatenbckas paboTta «A30yka NpaBUIBHOTO MUTAHUS»

HccnenoBatensckas pabota « KoMHaTHBIE pacTeHHs M CHOCOOBI UX Pa3MHOXKEHHUS»
HccnenoBatensckas pabota «Kpacku :KMBON M HEXKMBOM NPUPOIBL.

HccnenoBatenbsckas pabota «KpucTamibl BOKpYT Hacy.

HccnenoBatensckas pabota «Jlaypeatst HobeneBckoit mpemun B 001aCTH XUMUHU.»
HccnenoBatensckas padota «MeTayisl - MaTepual Ui CO3IaHusl LIeIEBPOB MUPOBOTO MCKYCCTBA.
MuHepanpHasi BOJja YHUKAIbHBIN 1ap TPUPOIBDY.

HccnenoBatensckas pabota «MuHepaIbHbIE YIOOPECHUS.

HccnenoBatensckas paboTta «BiusHue XJI0pcoapeKalinx MOIOIIUX CPEJCTB Ha 30POBBE UEIOBEKA»
HccnenoBatensckas pabota «Co3ganue cOOpHHKA KPOCCBOPJIOB 10 001IeH O1OI0TUm»
Wccnenosatenbekas paboTa «oj B poLyKTax IMUTAHHUS, €T0 BIMSHIE HA OPTaHU3M 4eIOBEKa»
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HccnenoBatensckas pabota «MylnbTUMeEINa B €CTECTBEHHOHAYYHOM 00pa30BaHUM.
HccnenoBatensckas padbota «MccnenoBanne kauecTa MENAy.

HccnenoBatensckas padbota «ccaenoBanue TyaleTHOTO Mblja Pa3InYHbIX MapoKy.
HccnenoBatensckas padbota «IlmactMaccsl Buepa, CerofHs, 3aBTpa.

HccnenoBatensckas padota «lloaumMepsl - cOBpeMEeHHbIE KOHCTPYKIIMOHHbBIE MaTePUAIIbI.
HccnenoBatennsckas padota «lloauMeps! B IPUPOJIE U AKU3HH YEIOBEKAY.

HccnenoBatensckas padota «IloyBa - HCTOUHUK MUTATEIBHBIX BEIIECTB IS PACTCHHI».
HccnenoBaTensckas padoTa «/{paromneHHbpie KAaMHA U MHHEPAIIBD»

HccnenoBatensckas pabota « MHEMOTEXHUYECKHE TPUEMBI B U3YYCHUN XUMUN
HccnenoBatensckas padota «IIpaBaa u 105Xk B TPUMEHEHHUHN TIHIICPHHA

HccnenoBatensckas padota « Bupyceny

UccnenoBatenbekas padota «IIpobiema yrumm3anuu Mycopay.

UccnenoBatennckas padota «IIpo0iaembl HCTIONB30BaHMS OMOTEXHOJOTUH U TEHHOM MH)KEHEPUH B
(hapMaKoJIOTUN U B METUITUHEY.

HccnenoBatensckas padota «[IpoayKThl MUTaHUS KAK XUMHYECKHE COCTUHEHUSY.
Uccnenosatenbckas padora «PannoHanbHOe NMUTaHUE (BUTAMUHBI U MUKPO3JIEMEHTHI ).
Uccnenosatenbckast padota «I[lonb3a cenena s opraHusma 4eJloBeKay.

Uccnenosatenbckas padorta «Pojb noinuMepoB B COBPEMEHHOM CaMOJIETOCTPOEHUHU
(aBTOMOOMIIECTPOEHUH, CTPOUTEIBHON HHIYCTPUH, HEPTE- U Ta30100bIUE)».

Uccnenosatenbckas padorta «Knetounas Teopust crpoenust opranu3mMoB. Mctopus u coBpeMeHHOe
COCTOSTHUE.

Uccnenosatenbckas padorta «CBeua - H300peTeHNE Ha BCE BPEMEHay.

HccnenoBatenbckas padota «Vcmonbp30BaHue MPUPOTHBIX KPACHTENEH ISl OKPAITUBAHUSI IEPCTSTHOM
TIPSDKI.

Uccnenosatenbckas pabota «CHHTETUYECKHE BBICOKOMOJIEKYISIPHBIE COCTUHEHUS U MOJTUMEPHbIE
MaTepuasbl Ha UX OCHOBE».

UccnenoBatenbckas padota « JKuBoTHbIM Mup TamOoBCKOM 001aCTHY

Uccnenosatenbckas padota «Comb - 6€3 BUHBI BHHOBATAs.

UccnenoBatenbckas padora «Cpeactsa s 60pbObI ¢ OBITOBEIMH HACEKOMBIMI).
Hccnenosatenbckas pabora «/IpamMaTudeckue CTpaHHUIbl B ICTOPUH Pa3BUTUS TEHETUKHU.»
HccnenoBatennckas padora «TaitHa ¢punocodcekoro kaMHst (MCTOPHS AIIXUMUHN ).
Uccnenosatenbekast pabota «Ilonb3a 6opa u xkene30 sl OpraHu3Ma 4elloBeKay
UccnenoBatenbcekas pabota «TexHOI0rus mpou3BoAcTBa Oymaru. TOKCUKAHTBI U aJlJIEpTreHbl B
OKpY’KaIollel cpeey.

Uccnenosatenbekast paboTa «YTIIEBOIbI U X POJIb U 3HAYCHHE B KU3HU YEJIOBEKa»
UccnenoBatenbekas pabota «BrnusHue KypeHus, ynoTpeOiIeHus alKoroig U HApKOTUKOB POAUTENSIMU
Ha YMOPHOHATILHOE Pa3BUTUE PEOCHKAY.

Uccnenosatenbckas pabora «Butamunsl, pepMeHTHl, TOPMOHBI U UX POJIb B opranuisme. Hapymienus
MIPH UX HEOCTATKE U U30BITKEM.

Uccnenosatenbcekas pabota «OnacHOCTh r100albHBIX HapyiieHui B 6nochepe. O30HOBBIE «IBIPHIY,
KHUCTIOTHBIE JI0%K/IM, CMOTH U UX MPEAO0TBPAILICHUE

HccnenoBatenbckas pabota «OKCUIIBI U COJIU KaK CTPOUTEIBHBIE MATEPUAIBD.
HccnenoBatensckas paboTa «JI€rkue MeTauibl B BOGHHOMN MPOMBIIUIEHHOCTH.
HccnenoBatensckas pabota «Conepxkanue ButamMuta C B sI0J0YHBIX COKAX.»

HccnenoBatensckas pabota «Kpartkas xapakrepuctuka COronaVIrus Disease 2019 (COVID-19) u ero
CpaBHEHHE C CE30HHBIM TPHUIIIIOM»

HccnenoBatensckas padota «IIpoekT «BiusHue HayITHUKOB Ha CITyX YEJIOBEKa»
HccnenoBatensckas paboTta «BnusHue yas Ha OpraHu3M 4eJOBEKay

HccnenoBatensckas padbota «Iloab3a KpeMHUS U1 OpraHU3Ma YeJI0BEKay

HccnenoBatensckas pabota « AHTPOIIOMOP(U3M JOMAIIHUX HKHUBOTHBIX»

HccnenoBatensckas pabota «OkaMeHEI0CTH U UX T€0JIOTUYECKUN aHATN3»

HccnenoBatensckas padborta «KaTanora 3aHUMaTEIbHBIX XUMHUYECKHX OIBITOBY.
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5 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JIESATEJIBbHOCTH

CTYJEHTOB

Conepxanue
o0yueHust

XapaKTepUCTHKA OCHOBHBIX BH/I0B J1eIT€IbHOCTH CTYI€HTOB
(Ha ypoBHe Y4eOHBIX /IeiicTBHII)

XUMUA

Baxneiimnie
XUMHYECKHUE TTOHITHUS

'YMeHue nath onpeaeseHue U OeprupoBaTh ClIeIyIOIUMI XUMHUUYECKUMHU
[MOHATUSAMU: «BELIECTBOY», «XUMUUYECKUH IIIEMEHTY,

«aToM», «MOJIEKYJIan- «OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJIsIpHAs
Macchbl», «KMOHY, «AJNIOTPOIUS», ~«U30TONb», KXXUMUYECKAs CBA3bY,
<BIEKTPOOTPULIATENIBHOCTbY,~ «BAJICHTHOCThY, «CTENEHb

OKUCIICHUS», «MOJIbY», «MOJISIpHasi Maccay», «MOJISIPHbINA 00bEM
ra3000pa3HbIX BEILIECTBY, «BEIIECTBA MOJIEKYISIPHOTO

1 HEMOJIEKYJISIPHOTO CTPOEHUSD», «PACTBOPBIY», «IJEKTPOIUT

1 HEAJIEKTPOJIUTY, «AJIEKTPOIIUTUYECKAS AUCCOLUALIMSDY, KOKUCIUTEINb

1 BOCCTAHOBUTEIbY, OKUCIIEHHE U BOCCTAHOBJICHHEY», «CKOPOCTh XUMUYECKOU
[PEaKIN, «KXUMHUYECKOE PABHOBECHUEY, «YTIIEPOIHBIH

CKeJeT», «(QyHKIMOHAIIbHAS TPYIINay, KA30MEPHsD)

OCHOBHBIE 3aKOHEI
XUMHA

DopMyIHpOBaHNE 3aKOHOB COXPAaHEHHUSI MACChl BEIIECTB U MOCTOSHCTBA COCTaBa
[yCTaHOBJICHHE PUYUHHO-CIIEACTBEHHON CBSA3HM MEXKIY COJAEPKAHUEM ITUX

3aKOHOB M HAITMCAaHUEM XUMHYECKUX

(bopmyn U ypaBHEHHI

.PackpeiTe ¢puznueckoro cMmpiciaa CMMBOIMKY [leproanueckoi TaOIHIThI
XxUMUYecKuX deMeHToB J.M.MenneneeBa (HOMEpOB dJIeMEeHTa, IEpUOa, TPYIIIIHI) §
[yCTaHOBJICHHE PUYUHHO-CIICACTBEHHON CBS3U

MEX1y CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB

PIIEMEHTOB U 00pa30BaHHBIX UMU BEILIECTB B EPUOAAX U TPYIIIaX.

X apakTeprucTUKa JIEMEHTOB MaJIbIX MIEPUOJIOB IO UX MOJOKEHUIO B
[Teproanueckoii cucreme [I.1.MenneneeBa

OcCHOBHBIC TCOpUHn
XHUMHHU

'Y cTaHOBJICHHE 3aBUCUMOCTH CBOMCTB XMMHYECKHX BEIICCTB OT CTPOCHHA
ATOMOB O6paSYIOH_[I/IX X XUMHWYCCKHUX 3JICMCHTOB.

XapaKTepI/ICTI/IKa BaXHEHUIIINX TUIIOB XMMHYCCKHUX CBSI3EH U
OTHOCHUTEIBHOCTH dTOH TUITOJIO0THU. OObsICHEHNE 3aBUCUMOCTH CBOMCTB
IBCIICCTB OT UX COCTaBa U CTPOCHUA KPUCTAINIMYCCKUX PCHICTOK.
(DOpMy.]'II/IpOBaHI/IC OCHOBHBIX ITOJIOKCHUH TCOPpUHU SHeKTpOHHTquCKOﬁ
JIMCCOMMAINU U XapaKTCPHUCTHKA B CBCTC 3TOH TCOPUU CBOMCTB

(OCHOBHBIX KJIACCOB HCOPIraHUYICCKUX COCIUHEHMH.

(DOpMy.]'II/IpOBaHI/IC OCHOBHBIX IIOJIOKEHHUH TCOPHUU XUMHUYCCKOI'0O CTPOCHUS
OPTraHUYCCKUX CO€OUHEHUH U XapaKTCpUCTUKA B CBCTC

bTOoI TCOpHUU CBOMCTB Ba)XKHEHIIIHNX HpeHCTaBHTeHeP’I OCHOBHBIX KJIaCCOB
OPTaHUYCCKUX COCIUHEHUH

Baxxneiimnme
BEIIECTBA

" MaTCpUuaJibl

XapaKTCpI/ICTI/IKa CTPOCHHA aTOMOB U KPUCTAJIJIOB U Ha 3TOI OCHOBE
O6IJ.[I/IX (I)I/I3I/ILICCKI/IX 1 XMMHYECKHX CBOMCTB METAJIJIOB X HEMETAILIIOB.
XapaKTepI/ICTI/IKa COCTaBa, CTPOCHUA, CBOI>'ICTB, MOJIYYCHHUA U TPUMCHCHUC
Ba)KHEHMIITNX HEMETAILIOB.
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X apakTepucTUKa cOCTaBa, CTPOCHHS U OOIIUX CBOMCTB BaXKHEHIIINX
KJIACCOB HEOPIaHUYECKUX COCIUHEHUN.
OnucaHue cocTaBa U CBOMCTB BaXKHEMIIUX MTPEICTABUTENEH OpPraHM4YECKUX

COCIMHEHUI: METaHOJa U 3TAHOJIA, CIOXKHBIX (PHUPOB, KUPOB, MBUI, KapOOHOBBI
(YKCYCHOM KHMCIIOTBI), MOHOCAaXapu0B

(TJIF0OKO3bI), TMCaxapuI0B (caxapo3bl), MOJIMCcCaxapuaoB (Kpaxmana
1 [[EJUTIOJIO3BI), AMHUHOKHUCIIOT, OCJTKOB, HICKYCCTBEHHBIX M CHHTETUYCCKUX
HOJIMMEPOB

XUMHYECKUN SI3BIK
U CUMBOJIMKA

XUMUYECKUE PEAKIINU

XUMHUYECKUN
AKCIIEPUMEHT

Xumudaeckas
nHpopMarus

Hcnonp3oBanne B yueOHOM U MPoPeCCHOHATBHON ACSITEILHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

HaspiBanue n3y4eHHBIX BEHIECTB 110 TPUBUAIBHOW MIIN MEXAYHAPOIHON
HOMEHKJIATYpe U OTPaKEHHUE COCTAaBA ITUX COEIMHEHHH C MOMOIIBIO
XUMUYECKUX (HOpPMYII.

OTtpakeHue XUMHUYECKUX IIPOLIECCOB C MOMOIIbBI0 YPAaBHEHUN XUMHUYECKUX
peakuui

OObscHEeHnE CYyITHOCTH XUMHUYECKUX TpolieccoB. Kitaccupukanus
XMMHMUYECKUX pPeaKlUi Mo pa3IMYHbIM MPU3HAKaM

BrinosnHeHne XuMHUYeCKOro 3KCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU

C nmpaBuiIaMH TEXHUKH 0€30IaCHOCTH.

Habmonenue, pukcupoBaHue U ONucaHue pe3yabTaToB MPOBEACHHOTO dKCIIEPUMEl
[IpoBenenne caMoCTOSTENFHOTO MOUCKAa XUMUYECKOHN HHpOpMauu

C MCIIOJIb30BaHUEM PA3JIMYHBIX HCTOUHUKOB (HAY4YHO-TIOMYJIAPHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MIHTepHeTa); HCIIOIb30BaHNE
KOMIBIOTEPHBIX TEXHOJOTUM 11 00pabOTKH U Nepeaadl XUMHUIECKOM
WH(pOpPMAIIUK U €€ TIPEICTABIICHHSI B PA3IUYHBIX (opMax

[IpodunsHOE 1
npoheccHoHaTBEHO
3HaYHMOE

OObscHEeHNE XUMUYECKUX SBJICHUH, IPOUCXOIALIUX B IPUPOE, OBITY U Ha

IIPOU3BO/JICTBE

CobmoieHne mpaBuil SKOJOTUYECKU TPAMOTHOTO MTOBEJCHHS B OKpY KaroIei
cpene. OleHKa BIUSHUS XUMHUYECKOTO 3arpsA3HEHHs OKPYXKaIOIei cpebl Ha
OpraHHu3M 4YeJIOBeKa U JPYTrUe *UBbIE OPraHU3MBI.

Cobmoienne npaBui 6€30MacHOro 0OpalIeHusl ¢ TOPIOYUMHU U

TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.

Kputnueckast onieHka JOCTOBEPHOCTH XUMHYECKON HHPOpMAIHH,
[TocTynaromieit U3 pa3HbIX HCTOYHUKOB

BHUOJIOI'UA

.BBenenune

[Ipeamer, 3agaun u Metoabl Onosoruu. OCHOBHBIE TPU3HAKHU KUBOTO.
YpoBHU OpraHu3aIiy )KU3HU 3HAKOMCTBO C OOBEKTaMH U3y4eHHs OMOJIOTHH.
BrisiBnenue posnu 6uoioruu B JOpMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA U MPAKTUYECKOU JIEATETbHOCTH
moaei

YueHnune o KiieTKe

3HAKOMCTBO C KJICTOYHOM TeOpI/Ieﬁ CTPOCHUS OPraHnu3MOB.
HOJ'Iy‘-ICHI/IC MMpEACTaBJICHUA O POJIA OPraHUYCCKHUX U HCOPraHUYICCKUX

BCIICCTB B KIICTKC.

3HaHUE CTPOCHMS KJIETOK MO pe3ysibTaTaM pabOThl CO CBETOBBIM

MUKPOCKOIIOM. Y MEHHME ONUCBIBATH MUKPOIPENApaThl KJIETOK pacTEHUI. Y MEHUE Cp;
CTPOEHUE KJIIETOK PACTEHUH U JKUBOTHBIX 110 TOTOBBIM

MUKpOIpenapaTam.
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OCHOBBI TEHETUKU U
CEJIEKIIAU

3HaHUEe OCHOBHBIX CHOCOOOB Pa3MHOXKEHUS OPraHU3MOB, CTAUil OHTOTEHE3a
Ha [IpUMepe YeII0BEKa.

3HaHME [IPUYMH, BBI3IBAIOLUX HAPYLIEHHs B pa3BUTUH OPraHU3MOB.

YMeHHE MOIb30BATbCSl TEHETHYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM,
peuaTh IpOCTEUIINE TEHETUYECKUE 3a1a4H.

3HaHue 0cOOEHHOCTEH HACIEICTBEHHON U HEHACIIEACTBEHHOW M3MEHYHUBOCTH
¥ MX OMOJIOTHYECKOM POJIH B IBOJIOIMH KHBOTO

YMeHHe aHAIM3UPOBATh U OLIEHUBATH PA3JIMYHBIE THIIOTE3bI

[IpoucxoxaeHus )u3HU Ha 3eMIIe.

VYMeHne mpoBOMTH omucanue ocoleil 0AHOTO BHIA MO MOP(OIIOTHIeCKOMY

DBOJIIOLIMOHHOE YYECHU{KPUTEPHUIO.

[IpoucxoxaeHue u
PKU3HU Ha 3eMJie.

OCHOBBI DKOJIOTHUH.
buonuka.

Pa3BuTHE CIIOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOU MBICIHU, JIOTUYCCKH
000CHOBBIBATH CBOIO TOYKY 3pCHHA, BOCIIPUHUMATD U aHAJIM3UPOBATH MHCHU S
coOeCeTHUKOB, MPU3HABAS IIPABO JPYroTO YeIOBeKa HA HHOE MHEHHUE.

YMeHue 10Ka3bIBaTh POJICTBO YEJIOBEKA U MIICKOITUTAOIIIHX,

OOITHOCTH U PaBEHCTBO YEJIOBEUSCKUX pac
3HAHME OCHOBHBIX DKOJIOTMYECKUX q)aKTOPOB " UX BJIWSAHHA Ha OPraHU3MBbI.
BHAHNE OTJIIMYUTEIBHBIX MPU3HAKOB UCKYCCTBCHHBIX COO6HI€CTB
ATPOIKOCHUCTEM.
[ToyrygeHue MpeACTaBICHUS O CXeMe SKOCHCTEMBI Ha TIpUMeEpe
oroChEpHI.
HeMOHCTpaHI/ISI YMCHHA ITOCTAaHOBKHU ueneﬁ ACATCIIBHOCTH, IIUJIAHUPOBAHUEC
COOCTBEHHOMN €SI TENLHOCTH IS TOCTIIKEHUS
IMOCTABJICHHBIX uenef/i, NpECABUACHNA BO3MOXKHBIX PE3YJIIBTATOB
DTUX JIeHCTBUM, OpraHuW3aldd CAMOKOHTPOJISI W OLEHKH TOJYYEHHBIX
pe3yabTaTOB
O0yueHre COOJIIOICHUIO TIPaBWJI TOBEACHHUS B TPHUPOJE, OepexHOMY
OTHOIIICHUIO K OMOJIOTUYECKUM 00BhEKTaM (PacTeHHUSIM
1 YKUBOTHBIM M UX COOOIIECTBAM) M X OXpaHe
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YCJIOBHUSA PEAJIN3AIIMA PABOYEHN ITPOT'PAMMBI YYEBHOM JUCIHATLIIAHBI
ECTECTBO3HAHHUE

Jluteparypa:

st o0yuaromuxcst

OcHoBHas:

1. Andunorenosa, U.B. Xumus [DnexTponHnslii pecypc]: ydeOHuk u npaktukym mins CIIO/M.B.
Andunorenosa, A.B. babkos, B.A. IlonkoB. — 2-¢ u3x., ucnp. u gomn. — M.: U3narensctBo FOpaiiT,
2022. — 291 ¢. — (Ilpodeccuonanbroe odpasoBanue). - Pexxum nocryna: _https://urait.ru/bcode/

2. buonorus [DnexTpoHHbIN pecypc]: yueOHuk u npaktukym s CI1O/B.H. Apeirun [u ap.]; nmox pen.
B.H. Speiruna. — 2-e w3a.,, ucnp. m jgom. — M.: UsnmarensctBo IOpaiit, 2022. — 378 c. —
(ITpodheccronansroe obpasoBanue). - Pexxum goctyma: https://urait.ru/bcode/

JonoHUTEIbHAS:

1.MaptemmoBa, T.B. Xwumus [Dnekrponusiii pecypc]: ydeOHmk u  npaktukym gias CIIO /
T. B. MapteiHoBa, U. B. Apramonosa, E. b. 'ogynos; nox pea. T. B. MapTeIHOBOH. — 2-€ U3/1., UCIIP. H
nor. — M.: U3narensctBo FOpaiit, 2022. — 393 ¢. — (IlpodeccuonansHoe obpazoBanue). — Pexum
nocryma: https://urait.ru/bcode/

2. JlaBpunenko, B.H. EctectBo3Hanue [ DnekTponHsiid pecypc]: yaeonuk mis CI10/B.H. JlaBpureHKO;
oz pen. B.H. JIaBpunenko — 5-¢ u3x., nepepad. u gom. — M.: U3natenscTBo FOpaiit, 2022. — 462 ¢. —

(TIpodeccuonansHoe 0OpazoBanue). - Pexxum moctyna: https://urait.ru/bcode/

IlepeyeHb 0CHOBHOTO 000py10BaHMS KaOUHeTa «XUMHUMN»:

. CTON yyeHnYeCcKHuil IByXMECTHBIN — 15 mT.

. Cron nByxTyMOOBBIN — 1 1IT.

. Ctyn yuennueckui — 30 mr.

. Ctyn PC-01 — 1 mit.

. locka aynutopHas — 1 wr.

. Cucremusrii 610k P4-2,40 — 1 .

. [Inazmennsiii Tenesuzop «SAMSUNG PS-42B451B2WX» — 1 mir.
. OBepxea-npoektop Braun Paxilux 2501 1-nmun30BbIH - 1 mIT.
9. IIporpaMMHBI KOMITIEKC «XHUMUYECKUE TPOLIECCH» - | MIT.
10. Crennpr: «Ilepuognyeckas tabnuia Menaeneesay -1 mr.,
«Tabnuua pacTBOpUMOCTHY - 1 mIT.

11. Habop nabopaTopHoit mOCYAbl U XUMUKATOB — | IIT.

12. ITmakaTel IO AUCHUILIMHE: «XUMHUSD» - 10 mT.

13. Muxpockon tTuna YIIIM-1 — 3 mr.

01N DN B~ WK =
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PELLEH3MA
HA PABOYYIO ITPOI'PAMMY JIMCHIMIUIMHBI "ECTECTBO3HAHUWE",
pa3paloTaHHyIO NMPENOIABATEIeM BBICUIEH KaTEerOPHH
" I'nywenko H.b.

PaGouas nporpamma yuebnoit aucumnauus "EcrectBossanme” pazpabotama B
:00TBETCTBUH ¢ Tpeosanuamu ®OIOC CIO x 6a30BOi NOArOTOBKE BBIIYCKHWKOB MO BCEM
NEUMATBHOCTAM TCXHMKYMAa M TNpUMEPHOH nporpaMMoi aucuuiimd «Xumus» H «buonorusy,
t3aannoi OIOY "YueOHo-MeTonHYecKu# UeHTP No 06pa3oBaHHIO HA KeNeIHONOPOAHOM TPaHCIOpTE.

[Hcuunanya BXoauT B 00wweodpa3oBaTeIbHbBIN IIHK.

Pacnpenenciue o0beMa 4acoB 1o BuaaMm yueOHON paboThl COOTBETCTBYET YHCOHBIM
1AM 1O BCEM CMEUHANBHOCTAM TEXHHKYMA.

Conepxanue yyeOHOro Marepuana peleH3HpyeMoil padoyeii nporpaMMmbl ONHPaeTCa Ha
{OBPEMEHHDBIC JOCTHKCHHS HAYKH M TEXHHKH B 00/1aCTH XHMUM H OHOn0rHH. Yveduas IMCHHNIMHA
2I0MTA HA JOFMYECKH 3aBCPLICHHBIC IHIAKTHUYCCKHE CAMHMLB], H3YUCHHE KOTOPHIX 3aKaHYHWBaeTCH
ipoBepROH  3Hammit  cryaentos. [lo pesyibraram  m3yuyenns "EcrecTBozmanus” npenycMoTpeH
mdipepenumposantbiit 3auet. Pe3yisrarsl OCBOCHHA NPOrpaMMbl ONPEACASIOTCH NPHOOPETACMBIMH
OMACTEHUMAMH, 1.€. CNOCODHOCTHIO NPUMEHATH 3HAHMA M YMCHHS Ha npakTHke. [lOCTOMHCTBOM
IPOrPaMMB! ABJAETCH PALMOHATLHOE PACTIPE]ETEHHE BPEMEHM 110 BHIAM 3aHATHIL. flpeJ);cmorpeuo
IPOBEJCHHE KaK ayIMTOPHLIX 3aHATHH, TaKk W 1a0OpaTOpPHLIX ¥ NpaKTHYeckux pabor. OnpeaescHa
JAMOCTOATE/IbHAS padoTa CTYACHTOB, 4TO oTBeyaeT TpeGoBannam OIOC CIIO. [porpamma cocToHT M3
IBVX pa3iesioB, NpeaycCMOTPEHO  NMPHMEHEHHE KOMMBIOTEPHBIX TeXHOIOrHiE. OCHOBHOE BHHMaHue
J1CACTCA H3YYCHHIO OCHOBHBIX BONPOCOB JAMCUHILIHHBE TEOPETHYECKHM OCHOBAM XHMMH. BONIPOCaM
c1aceHMKAUMK HEOPraHHUECKHX BEIIeCTB H HX XMMHYECKHM PeaKkiHaM, @ Takke OCHOBHBIM BOMPOCAM
IDTAHMYECKOH XUMHHM. B CBA3M C BO3pacTAIOMIMX 3HAYCHHEM COBPCMCHHBIX MCTOMOB CEACKUMH,
HOTEXHOIOTHM M OXPaHbl OKPYKAIOWIEH Cpeibl Ha M3YYCHHE COOTBETCTBYIOUIMX TEM OTBOIWTCA
{HA'HTEIBHOE KOIMYECTBO YaCOB.

Taxum 0Opa3oM, NPCACTABICHHAR HA PEUEH3HIO padoyas nporpa.\mz; y4eOHOM TMCUMIIHHB]
‘Lorecrsosnanme”  MokeT  ObITh  PEKOMEHIOBaHA 178 NIaHMpOBaHWA paboTel B CpeaHeM
IPODECCHOHATLHOM YHeOHOM 3aBEICHHH NO BCEM CELHATLHOCTAM MEPBOTO KYPCa TeXHHKYMA.

PelIeHIeHT:

Ipenonasarens BbICHICH KaTeropuu ,
Ipeaceaarenb UHKIOBOH KOMHCCHH tvv// M.B. Actpaxauiesa

v
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Penenzus

Ha pabouyro mporpaMmy TUcHUIUIMHE EcTecTBO3HAHUE, pa3padOTaHHYIO MPEIo1aBaTeIeM

BbIcIIeH kaTeropuun ['nmymenko H.b

Pabouas mporpamma auctumuinHbl EcTecTBO3HaHME pa3paboTaHa i MEPBBIX KYpCOB
Bcex crenuanbHocTel. OHa 0ObeauHSAST AUCHMILTUHB XUMUS U buonorus u paspaboraHa Ha
ocHoBe «lIpumepnoii [Iporpammsel 00111€00pa30BaATENBHON YU€OHON TUCIUTUTHHBI «XHUMHUS IS
npod)eCCHOHANIBHBIX ~ OoOpa3oBaTeinbHbIX opranu3aruii  (aBtopel O.C. T'abpuensn. W.I.
OctpoymoB) «IIpumepnoit IIporpammsl  00mIe00pa3oBaTeNbHOW yUEOHOW —JAUCIIUTLIMHBI
«buonorus» nas mpodeccHoHabHBIX 00pa30BaTeNbHBIX opraHu3anuii (aBTop A. I. Pezanos) u
®denepallbHOTO TOCYTApPCTBEHHOTO oOpaszoBarenbHOro crapmapra (mamee — ®I'OC) cpemnero
npodeccuoHanbHOro 00pa3oBaHMs MO CHENMATBLHOCTAM IMEepBOro Kypca. Pabouas mporpamma
COCTaBJICHA B COOTBETCTBHHM C TpeOOBaHUSMU [ OCyZapCTBEHHOTO CTaHIapTa K MUHUMYMY
COJIep’KaHusl M YPOBHIO MOJINOTOBKU BBIMTYCKHUKOB CPEIHUX CHEIMATbHBIX Y4eOHBIX 3aBeICHUIN
Ha OCHOBE IMPUMEPHBIX MPOTrpaMM. TOATOTOBKH CIIEIIUATUCTOB CPETHETO 3BEHA.

Jannass mporpaMma COIEPXKHUT KpaTKO€ ONHCAHWE HA3HAYEHHUS JIUCHUIUIMHBI,
PEKOMEHIAlMKA TI0 OpTaHM3aIMk Y4eOHOro Ipolecca W TPeOOBaHUS K pe3yiIbTaTaM OCBOCHUS
JTUCIUTLIAHBI.

B nporpamme 4eTko ompeneneHsl pas3ieiibl, TEMbl U COAEpkKaHUE Y4eOHOro mMaTepuara.
Takxe OTpa)k€Hbl KIIOYEBBIE BOMPOCHI JAMCHUILIUHBI XUMUS, B KOTOPOHl COAEPKHUTCS IBa
oonmpmmx paznena «Heopranwmueckas xumus» U «Opranuueckas xumus». B mporpamme
buonorust Tematuueckuil MiaH COAEPKHUT CeMb Pa3lelioB: «YdUeHue O KieTke», «OpraHusM.
PazMHOXeHUE M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB», «OCHOBBI T€HETUKH M CEJICKIIMH,
«OBONMOLIMOHHOE yueHuey», «lctopus pa3BuTus xku3HU Ha 3emie», «OCHOBBI SKOJIOTHH,
«buonuka». B cBs3u ¢ BoO3pacTalolMM 3HAYECHUEM COBPEMEHHBIX METOJOB CEJICKIIUH,
OMOTEXHOJIOTHH M OXPaHbl OKPYXKAIOUIEH cpebl Ha U3yUYeHUE COOTBETCTBYIOIIUX TEM OTBOAUTCS
3HAUMTENbHOE KOJMMYeCTBO yacoB. J[aHO pacmpeneneHue y4eOHBIX 4acoB IO BCEM paszfesiaM
JTUCITUTIAHBI.

[Tporpammoii mpeaycCMOTPEHO BBIIOTHEHUE JTa0OpPaTOPHBIX U MPAKTHYECKUX padoT, 4TO
MO3BOJIIET CTYACHTaM MPUOOPECTH HE TOJNBKO 3HAHHS, HO M YMEHHS U HABBIKM B PEIICHUU
FEHETHYECKUX 3a7ay, 3aJaHhil Ha pacloO3HABAHUE OPraHWYECKUX BEIIECTB. B nen
OTpECNAIOTCS TaKKe TpeOOBaHHUS K YPOBHIO MPAKTUYECKOTO OONaJaHUs HaBbIKaMHU
CaMOCTOSITENbHOM paboThl. OTpakeHa OpraHu3alysi KOHTPOJIS 3HAHUH.

[Iporpamma pekOMEH10BaHa KaK THUIOBAs MPU U3YYEHUU TUCUUILIMHBI EcTecTBoBeAeHIE
B Y4€OHBIX 3aBEJICHUSX IO MOJTOTOBKE CIEI[HATMCTOB CPEIHETO 3BEHA.

Penenzenr:
VYBapoB A.H.-— npenonasarens TOI'BOY « Komnemxk & /YBapos A.H./
TEXHUKH U TEXHOJIOTWM Ha3zeMHoro Tpancnopra uM. M.C.Cqinuesay -+~ / :
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