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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma y4eOHOU mucuuiuimHbl «EcTecTBO3HaHWE» MpeaHa3HAYeHA s
M3y4eHUs €CTECTBO3HAHMsS B IIEHTPE-KOJUIEKE NpHKIaAHbIx KkBamudukamuii PI'BOY BO
Muuypunckuit  ['AY, peanusyromem o00pa3oBaTeNbHYI0 IPOTpaMMy  CpEIHEro  OOIIero
o0Opa3oBaHMs B Ipejieiax OCBOCHUS OCHOBHOW MpodeccHOoHaNbHOM 00pa30BaTeIbHONU MPOrpaMMBbl
CIIO na 06a3e OCHOBHOTrO O0IIero oOpa3oBaHMs MPH MOATOTOBKE KAIpPOB IO CIEIUATBHOCTH
35.02.07 Mexanu3zanus CeJIbCKOT0 X034MCTBa.

PabGouass mporpamma paszpaborana Ha ocHoBe TpeboBanmii PI'OC cpemanero o6OmEero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
muctuiuineel - «EcTecTBO3HaHME», B COOTBETCTBHMM C PekOoMeHJanusiMi TI0 OpTaHU3alHd
MOJIy4EHUsl CpelHero o0Iiero o0pa3oBaHUs B Ipeleiax OCBOCHHS O0pa30BaTENbHBIX MPOTrPaMM
cpeaHero npodeccHoHaIbHOTO 00pa3oBaHMs Ha 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHHUS C YYETOM
TpeOoBaHUll (enepalbHbIX TOCYIapCTBEHHBIX OOpPa30BaTEIbHBIX CTAHAAPTOB U TMOJy4aeMou
npodeccud WU CHEMUATBHOCTH CpPEeIHEro MpoQeCCHOHANBHOrO 00pa3oBaHus (TTHCHMO
JlemaptamMeHTa TOCYIapCTBEHHOW MONMUTUKH B cdepe MOAroToBKH paboumx kaapos u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne  06-259), c¢ yderom IlpumepHOit OCHOBHOM
0o0pa3oBaTeNnpHOM MPOrpaMMbl  CpeAHEro 0O0Imero o0pa3oBaHUs, OJOOPEHHOW pelIeHueM
denepanbHOro y4e0HO-METOIMYECKOTO O0BEIMHEHUS 10 00IIeMy 00pa3oBaHHIO (TIPOTOKON OT 28
utons 2016 r. Ne2/16-3).

Cogepxanuie mporpaMMbl «EcTecTBO3HaHWE» HANPABICHO HA JIOCTHOKEHUE CIIEAYIONINX
eneu:

® OCBOCHHUE 3HAHWH O COBPEMECHHOH €CTECTBCHHO-HAYYHOW KapTUHE MHpa U METOJaX
€CTECTBCHHBIX HayK; 3HAKOMCTBO C HamOoJjee BAXHBIMU HJCSIMU U JTOCTHIKECHUSMU
€CTECTBO3HAHUS, OKA3aBIIMMHU OINpEACISAIONIee BIUSHUE HA DPAa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

e OBJIAJICHHE YMEHUSMU NPUMEHATH IMOJIyYCHHbIC 3HAHUS Al OOBSCHEHUS SIBICHMIA
OKPYXAIOIIET0 MUpPA, BOCIPHUATHS HHPOPMAMH E€CTECTBEHHO-HAYYHOTO U
npo(ecCHOHANFHO ~ 3HAYUMOTO  COAEPIKAHMs; Pa3BUTHE HWHTEIIEKTYalbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH MW KPUTHUYECKOTO MBIIUICHUS B XOJE MPOBEICHUS
MPOCTEHIINX HCCIEeOBaHUM, aHalW3a SBJICHHM, BOCIPHUATHS W HHTEPHpPETAIUN
€CTECTBEHHO-HayYHO! MH(OpMaLINH;

e BOCNHTAaHHE YOEXKJICHHOCTH B BO3MOXXHOCTH TO3HAHUSA 3aKOHHOW MPUPOIBI H
UCIIONIb30BaHUsl JOCTH)KCHUN €CTECTBEHHBIX HAyK IS Pa3BUTHs IHUBHIW3ALUU U
MOBBIIIICHUS KAYeCTBA KU3HU;

® TPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAHUU B MPOPECCHOHATHHON NESTEIHHOCTH U
MOBCEIHEBHON JKM3HM Il oOecreueHuss Oe30MacHOCTH KU3HEAEATEIbHOCTH;
IPaMOTHOTO HCIIOJIb30BAHHUS COBPEMCHHBIX TEXHOJIOTHUH; OXpaHBI 3JI0POBBS,
OKPYXKarOILEeH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUTNIJIMHBI <KECTECTBO3HAHUE»

EcTecTBO3HAaHME — HayKa O SIBJICHUSIX U 3aKOHAxX Npupoiabl. COBpEeMEHHOE €CTECTBO3ZHAHUE
BKJIFOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciied, W3 KOTOPhIX Haumbojee BaKHBIMU
ABIAOTCS  (pu3mka, xumuss u Ouonorus. OHO OXBaThIBa€T IIMPOKHHA CHEKTP BOIMPOCOB O
Pa3HOOOpPAa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPHIE MOKHO pPAacCMAaTpUBATh KaK €IUHOE
LeNO0E.

EcTtecTBeHHO-HayuUHbIE 3HAHUS, OCHOBAaHHBIC HA HUX TEXHOJIOTHU (DOPMUPYIOT HOBBINA 00pa3
KU3HU. BBICOKOOOpa30BaHHBINM YENOBEK HE MOXKET AUCTAHIIMPOBATHCS OT (PyHIAMEHTATBHBIX
3HaHUN 00 OKpYXKaloIeM MHpEe, HE PUCKYsS OKa3aThbCsl OECIOMOIIHBIM B MPOQeCCHOHATHHOU
nesTenbHOCTH. JIF060e epCreKTHBHOE HAMpaBIeHUE IEATEIHHOCTH YeI0BeKa MPSMO UITH KOCBEHHO
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CBSI3aHO C HOBOW MaTepuanbHON 0a30i M HOBBIMU TEXHOJIOTUSMH, M 3HAHHE UX E€CTECTBEHHO-
HAY4YHOU CYIIHOCTH — 3aKOH ycrexa.

EcrtecTBO3HAaHME — HEOThEMIIEMAasl COCTABJISIONIAS KYJIbTYPhI: ONpPEAENsis MUPOBO33pPEHUE
YeJIOBEKa, OHO IIPOHMUKAET U B TYMaHUTApHYIO cdepy, U B OOIIECTBEHHYIO >KM3Hb. PalimoHaIbHbIHI
€CTECTBCHHO-HAYYHBI METOJ, C(HOPMHPOBABIIMIICS B paMKaxX ECTECTBEHHBIX HayK, 00Opa3yeT
€CTECTBEHHO-HAyUYHYI0 KapTHHY MHpa, HEKoe 00pa3Ho-puiocodhckoe 0000mEeHne HaydHBIX
3HAHUIA.

EcTtecTBO3HAaHME Kak HayKa O SBIICHUSIX U 3aKOHAX MPUPOJIbI BKIIOYACT OJIHY U3 BOXKHEHUIIINX
oTpaciel — XUMHIO.

XuMHS — HayKa O BEIIEeCTBaX, KX COCTAaBE, CTPOCHUH, CBOMCTBAX, MPOIIECCAaX MPEBpaIICHUS,
WCIIOJIb30BAaHUM 3aKOHOB XMMHUU B NPAKTUYECKON JEATEIBHOCTH JIIOJECH, B CO3JaHUU HOBBIX
MaTepHuaoB.

buosnorust — cocraBHast 4acTh €CTECTBO3HAHUS. DTO HayKa O KUBOM npupoje. OHa u3yyaer
pPaCTUTENBHBIN, )KUBOTHBI MHUP W YEJIOBEKA, UCIIOIb3YSl KaK COOCTBEHHBIE METO/IbI, TAK U METO/IbI
JIPYTUX HAyK, B YacTHOCTH (HU3UKM, XUMHUUA W MATEMATHKU: HAOMIOJNCHUS, SKCIICPUMEHTHI,
UCCJIEIOBAHMS C TOMOMIbIO CBETOBOTO M 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKY CTaTUCTHYECKHX
JAHHBIX METOJaMU MAaTeMAaTHUYeCKOW CTATUCTHKUA U JIp. BUONOTHs BBIABISIET 3aKOHOMEPHOCTH,
MPUCYIINE KU3HU BO BCEX €€ MPOSIBICHUAX, B TOM YHCIE OOMEH BELIECTB, POCT, Pa3MHOKEHHE,
HAaCJIEJACTBEHHOCTh, K3MEHUYNBOCTD, YBOJIFOIUIO U JP.

B uentpe-komnemke npukiagaeix kBamudukanuii ®I'bOY BO Muuypunckuii 'AY,
peaym3yronieM 00pa30BaTEIbHYIO TPOrpaMMy CpeAHEro o0mero o0pa3oBaHUs B Ipeaenax
ocBoerust OIIOIT CITO na 6a3ze ocHOoBHOro ooémero obOpazoBaHus Mo crnenuaibHocTH 35.02.07
MexaHuzanusi CeIbCKOrO XO3fMCTBA, U3Y4YaeTCs WHTETPUPOBAHHAS Yy4yeOHas JUCHUILIMHA
«EcTecTBO3HaHUEY, BKJIFOYAIOIIas IBa pasnena, 00nagaroIme OTHOCHUTEIBLHOMN
CaMOCTOSITEITbHOCTBIO M IIEJIOCTHOCTBIO — «XUMUS», «BHOJIOTHS» - 4TO HE HAPYIIAET MPUBBIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOT0 00pa30oBaHus 00y4aeMbIX.

EcrecTBOo3Hanue n3yuaercs Ha 6azoBoM ypoBae @I'OC cpennero obiiero oo6pazoBaHus.

3aMeTHOe MECTO B COJIEP)KaHWU TUCHUIUIMHBI 3aHUMaeT y4eOHBIH MaTepual, He TOJBKO
(hOpMHUPYIONINK €CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa Yy OOYYarolIUXCsl, HO U PaCKPBHIBAIOIINN
MPAKTUYECKOE 3HAYCHHE E€CTeCTBEHHO-HAYYHBIX 3HAHUU BO BceX cdepax KHU3HU COBPEMEHHOTO
00I1eCTBa.

B nemom yuebHas aucnumiuHa «EcTecTBO3HAHUE», B COJEPKaHWU KOTOPOH BEIyIIUM
KOMIIOHEHTOM SIBJISIIOTCS HAy4Hble 3HAHWA W HAay4YHbIe METOJABl TO3HAHUs, IO3BOJISET
chopMUPOBATh y 00YJAIOMIMXCS IIETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPA, TPOOYIUTH Y
HUX 5MOILMOHAIBHO-IICHHOCTHOE OTHOIICHHE K M3y4yaeMOMY Marepuany, TOTOBHOCTh K BBIOOPY
JEHCTBUI OMpEe/eIeHHON HampaBIeHHOCTH, YMEHHE KPUTUYECKH OIIEHWBATh CBOM M UYXKHE
JEUCTBHUS U MOCTYIIKU.

HuTerpupoBanHoe coliepkaHue y4eOHON NUCIUIUIMHBI MO3BOJISET MPEenoAaBaTeNssM XUMUN
1 OMOJIOTHH COBMECTHO OPTaHU30BaTh N3yYEHNE €CTECTBO3HAHMS, UCIIOJIb3YsI HMEIOIIUECS YACTHBIC
METOJIMKH TIPEToaBaHusl.

N3ydenne obmeodpazoBaTenbHON yueOHOW NUCHUIUIMHBI «EcTecTBO3HAaHUE)» 3aBepIlaeTcs
MOJIBEJICHUEM UTOTOB B (POpME TECTOBOTO KOHTPOJISI B IEPBOM cemecTpe U TuddepeHIIpOBaHHOTO
3a4eTa BO BTOPOM CEMECTpPE B paMKaxX MPOMEKYTOYHOM aTTeCTAllMHM OOydYarOIIMXCS B IMPOIIECCEe
ocBoenus OIIOII CIIO mo cnenmansHOCcTH 35.02.07 MexaHu3amus CElIbCKOT0 XO03sMCTBRA.

MECTO YYEFHOM JUCIHUILIMHGI B YYEFHOM ILJIAHE

VYyuebuas o0meobpazoBaTenbHast TUCIAIUINHA «EcTtecTBO3HAHUE) SIBIIAETCS
JIOTIOTHUTENBHON Y4eOHOM TUCIUIUIMHON TO BHIOOPY M3 00s3aTENbHON MpeaMeTHOW obiactu



EcrectBennbie Hayku PI'OC COO u wu3yuaercs B oOmeoOpasoBarensHom nukie [ITICC3
croeranbHoCcTH 35.02.07 Mexanusanus cejIbCKOro X035 CcTBa.

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLIAHBI

OcBoenne coaepkanust y4ueOHOW  muciurummabl  «EcTecTBo3HaHme» obecreunBacT
JOCTUKEHHE 00YYaIOIIUMUCA CIEYIOIIUX PE3yIbTaTOB:

JUYHOCHMHBIX: - YCTONYUBBINA MHTEPEC K UCTOPUU U JTOCTHKCHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKU;

- TOTOBHOCTh K TPOJOJDKCHUIO 00pa3oBaHMs, TMOBHIINICHUIO KBaTU(UKAUA B W30paHHON
npodeccnoHaNbHOM IEATENILHOCTH C UCIOJIb30BaHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIUH B O0OJACTH €CTECTBEHHBIX HAYK IS
YyesioBeKa M 0OIIEecTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTUYECKUE TOCTHKEHHUS B OOJACTH XMMHH,
OMOJOTHHM N7 TIOBBIIICHUS COOCTBEHHOTO HWHTEIJICKTYalbHOTO pa3BUTHS B BBIOPaHHOMN
npodeccnoHanbHO 1eATeNbHOCTH;

- YMEHHE NPOAHAIM3HPOBATh TEXHOTCHHBIC TIIOCICACTBUS IS OKPYXKAIOMIEH Cpebl,
OBITOBOM U MPOM3BOACTBEHHOM I€ATEILHOCTH YEJIOBEKA;

- TOTOBHOCTH CaMOCTOSITEJIBHO JIOOBIBATh HOBBIC JIJIsi CEOSI €CTECTBEHHO-HAYUHBIC 3HAHMS C
UCIOJIb30BaHUEM JJISl ATOTO JOCTYIHBIX HCTOYHUKOB HH(OPMALINK;

- YMCHHE YIPAaBIAThH CBOCH IMO3HABATEIBHON JEATEIHHOCTHIO, MPOBOJHUTH CAMOOICHKY
YPOBHS COOCTBEHHOTO UHTEIIEKTYaJIbHOTO Pa3BUTHS;

- YMCHHE BBICTpAaWBATh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMAHJIE IO PEHICHHUIO
o0IIMX 33724 B 00JIACTH €CTECTBO3HAHUS;

MemanpeomMemHuuix:

- OBJIQ/ICHUE YMEHUSIMH U HaBBIKAMH PA3JIMYHBIX BUAOB IMO3HABATEIHHON JESATEIBHOCTH JIJIs
W3YYCHHS Pa3HBIX CTOPOH OKPY)KAFOIIETO ECTECTBEHHOT'O MUPA,

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMsI (HAOMIOIEHUS, HAYYHOTO KCIIEPUMEHTA) IS
W3YYCHHS PA3IMYHBIX CTOPOH E€CTCCTBCHHO-HAYYHOW KapTHHBI MHPA, ¢ KOTOPHIMH BO3HHKACT
HE0OXOIMMOCTD CTAIIKMUBATHCS B MPOPECCUOHANBHOM cdepe;

- YMEHHE ONpeNeNsaTh IeNd W 3aJadd JeATSIBHOCTH, BBIOMPATh CpPEACTBA I HX
JOCTUKEHHSI Ha TPAKTHKE;

- YMEHHE WCIOJIb30BaTh PA3IMYHBIC WUCTOYHUKHU JIJIS TOTYYCHHS €CTCCTBCHHO-HAYIHOU
nH(OpPMAIIUY U OLIEHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTH)KEHUS MMOCTABICHHBIX I1eNiei U 3a/1a4;

npeomemmuvix:

- cOPMHUPOBAHHOCTH MPEICTABICHUA O IEJIOCTHOW COBPEMEHHOW €CTeCTBEHHO-HAYYHOU
KapTUHE MUpA, MPUPOJC KaK SIMHON IEIOCTHOW CHCTEME, B3aUMOCBSI3M UEJIOBEKA, MPUPOJBI H
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHOI;

- BJAJICHWE 3HAHUSAMH O HaWOOJee BaXKHBIX OTKPBITUSAX U JOCTIKEHHUSX B 00JIACTH
€CTECTBO3HAHUS, TIOBIUSBIIUX HA DBOJIOIHUIO MPEICTABICHUN O MPHUPOJE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA,

- cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS NIl 0OBSICHEHUS
OKPY)KAOIIUX SIBJICHUH, COXpAaHEHHS 3JI0OPOBBS, OOSCIICUCHUs OS30MaCHOCTH KH3HEICATCIbHOCTH,
OepeXKHOTO OTHOIIEHUS K MPUPOE, PAIMOHATHFHOTO MPUPOIONOIb30BAHNS, & TAK)KE BBITIOTHEHUS
POJI TPAMOTHOTO TIOTPEOUTEIS;

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS MPUPOIBI U CPEICTBAX
M3YYCHHS MeraMupa, MakpoMHpa W MHUKPOMHpPA; BJIaJICHUE MPHEMaMH €CTECTBEHHO-HAYYHBIX
HaOII0IEHUH, OTIBITOB, UCCIIEIOBAHUN U OLIEHKU JJOCTOBEPHOCTH MOJYYCHHBIX PE3YIIbTATOB;

- BJIQJICHUC TIOHATUHHBIM aIllIapaToM eCTECTBCHHBIX HAYK, ITO3BOJISIONIMM ITO3HABATH MHP,
y4acTBOBaTh B JHUCKYCCHUSIX IO €CTECTBEHHO-HAYYHBIM BOMPOCAM, HCIOIB30BaTh Pa3IUYHBIC



WUCTOYHUKA WHGOPMAIMU Il TIOJTOTOBKA COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHUTBHCS K
coobmenussM CMU, coneprkamuM HayIHYI0 HHPOPMAIIHIO;

- c()OPMUPOBAHHOCTh YMEHHUH MOHMUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS IS
Ka)KJOr0 4eloBeKa HEe3aBUCHUMO OT €ro npodeccuoHalbHON AESTeNbHOCTH, pa3inuyaTh (akThl U
OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIbI, BUJECTh HUX CBA3b C KPUTEPHUSIMHU OLICHOK M CBS3b
KPUTEPHUEB C OMPEJEICHHON CUCTEMOM IIEHHOCTEM.

COJAEP)KXAHUE YUEBHOM JUCHUIIIUHBI
OBIIASI U HEOPITAHUYECKAS XUMUSI
BBenenue

XrMHYecKasi KapTMHAa MHpPa KAaK COCTaBHAs 4acCThb €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpA.
Ponb XuMuu B )KHU3HU COBPEMEHHOIO o01iecTBa. [IpuMeHeHrne 10CTUKEHUI COBPEMEHHOW XUMUH B
IryMaHUTapHOH cdepe nesTeNbHOCTH 00I1ecTBa. XUMUUECKOe COJepKaHhe y4eOHON JAUCHUIUIMHBI
«EcTectBo3Hanue» npu ocsoenuu cnenuansHocreit CIIO.

OcHOBHbIE IOHATHUS U 3AKOHbI XUMHH

[TIpenmer xumuu. BemectBo. Atom. Monekyna. XUMHYECKH 3JIeMEHT M (DOPMBI €ro
cyuiectBoBaHusl. [IpocTeie 1 Ci10XkKHbBIE BEIIECTBA.

Memoncmpavyusn

HaGop mozeneit aroMoB 1 MoJieky. Mi3mepeHue BelecTna.

OcHoBHbIE 3aKOHBI XMUMHMHM. Macca aToMOB U MojeKyld. OTHOCUTENbHbIE aTOMHAas U
MoJleKyisipHass Maccel. KosmuectBo BeniectBa. IlocrosiHHas ABoraapo. MousipHas macca. 3akoH
ABorazpo. MossipHblil 00beM ra3os.

KonuuecTBeHHbIE H3MEHEHHMs B XHMHUM KaK YacTHBIM cCiydall 3aKOHOB II€pexoja
KOJIMYECTBEHHBIX M3MEHEHHMH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBII PYCCKUI
YHHUBEpPCUTET». MIUIIOCTpanuy 3aK0Ha COXpaHEHUsI MacChl BELIECTBA.

Jlabopamopusle u npakmuyecKkue 3aHAMUA

Pacuersl kosMuecTBa BellleCTBa

IHepuoauuecknii 3axkon u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JIEMEHTOB
. U. MenaeneeBa

Otkpeitue llepuoguyeckoro 3akona. llepuomuyeckas cucTteMa XHUMHYECKUX DJIEMEHTOB
. Y. MenneneeBa. 3nauenue I[lepunonnueckoro 3akona u [lepuoandeckoil cUCTEMbl XUMHUYECKHUX
anemenToB J[. . MenzeneeBa s pa3BUTHS HAyKH U IOHUMaHUS XMMUYECKON KapTUHBI MHPA.

Jemoncmpayusn

Paznuunsie ¢popmel [leproauueckoii cucrembl xumudeckux anemenTos /. . Menaeneena.

Crtpoenue BemecTrBa

KoBanentHast cBsA3b: HenosisipHass W nonsipHas. MonHas cBs3b. KaTHOHBI W aHHMOHBI.
Meraunueckas cBsi3b. BogopoaHas CBs3b.

Memoncmpavyus

OOpasmpl  BemiecTB M MaTepUaioB C Pa3IUYHBIMH THUIAMH XHMHYECKOH  CBS3H.



Bona. PacTBops!

Hemoncmpayusn

Bopa B nmpupone, ObITy, TEXHUKE M Ha IPOU3BOACTBE. DU3nUecKre 1 XUMHUECKUE CBOMCTBA
COCTOSIHMS B APYTO€.
dusnyeckue

BOJBI. OHpeCHeHI/Ie BO/JBI. Al"pel"aTHHe COCTOSAHHA BOABI KU €€ IEPEXOJbl U3 OAHOI'O arp€ratHoro

CBOICTBaA BOJbI: IMOBCPXHOCTHOC HaTsAXKCHUC, CMadYuBaHUC.

XuMHYyecKHue peakunu

[TonsiTne 0 XuMuYeckol peakiuu. Tumbl XuMuUYeckux peakiuid. CKOpOCTh peakiuu M
(hakTOpbI, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayuu

XUMHYECKUE PEAKIIUHU C BBIICIEHUEM TEIJIOTHI.
Jlabopamopnusle u npaxmuyecKue 3aHAMUA

Peakiiuu oOMeHa B BOJHBIX pacTBOPaX JIEKTPOIUTOB

Heopralmqeclme COCIMHCHUA

Kunaccupukanusi Heopranuveckux coeIMHeHUl M uX cBoicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAaHUSI, COJIH.

Ilousitue o ruaposuse coseil. Cpena BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaIbHasl,
mesiouHas. Bonopousiii nokasarens pH pactBopa.

Metanbl. O0mume pru3nuecKne 1 XUMAYECKUE CBOMCTBA METAIIIIOB.
rajloreHoB.

HemeTaniabl. O6H_[8.SI XApaKTCPUCTHKA TJIABHBIX IOATPYHII HEMCTAJUIOB HaA MIPUMEPC

BaxHeiiline coeAMHEHUsT METAUIOB M HEMETAIJIOB B TMPUPOJAE U XO35HUCTBEHHOMU
JCATCIIBHOCTH YCJIOBCKA. MeTaJ'IJ'II)I, CIIJIaBbl, COCIMHCHUA METAJIJIOB B TECXHUKCE.
Hemoncmpayuu

B3aumoneiicTBue MerayuioB ¢ HeMeTalylaMu (LIMHKa € CEepoil, alloMUHUS C HOI0M),
pacTBOpaMH KHUCIOT M MIesnouedl. ['opeHne MeTannoB (I[MHKA, jKeje3a, MarHus) B KUCIOPOJE.
B3anmoneiicTBre a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOT C MeIblo. BoccTaHOBUTENBHBIE
CBOMCTBA METAJLIOB.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

I'upponus coselt pa3auyHOro THUIIA

BzaumopeiicTBre METaIIOB ¢ pacCTBOpaMHU COJIEH

OPI'AHUYECKASA XUMUA

Opranuveckue coeMHEHMSI

OcHoOBHbIE MOJI0:KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluHeHMii. MHoroobpasue
OpraHMuecKux coeauHeHui. Ilonsarue nzomepun.

Yraesoaopoasl. [Ipenenbubie U HenmpeneabHbIEe YIIIEBOAOPOIbl. Peakuys moiuMepusaniu.
[IpupoaHble UCTOYHUKH  YTIEBOAOPOJIOB.

YrneBonopoabl Kak OCHOBA MEXIYHapOIHOI'O

COTPYJIHUYECTBA U BaXXHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.
Kucaopoaconep:xamme OpraHu4ecKue BelleCcTBA.
KHUCJIOPOJCOAEPKAIMX OPraHUYECKUX COCAUHEHHI: METUJIOBBI M ATUJIOBBIA CHOUPTHI, TIIUIEPHUH,

[IpencraBurenu
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yKCcycHast KucioTa. JKupbl Kak CIOXHBIE 3(UpPbL. AJKOTOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYrneBoabl: TII0K03a, Kpaxmall, [eJUTI0I03a.

A3oTcolepikale OpraHuYecKue CoeJIMHeHHsl. AMHHBI, AMHHOKHUCIOTHI, OCJIKH.
Ctpoenue u 6uonornyeckas PyHKIUS OCIKOB.

Hemoncmpayuu

[Tomyuenue 3TUIIEHA U €r0 B3aUMOJACHCTBHE C PAacTBOPOM IE€pMaHraHaTa Kajusi, OpOMHOMN
BOJIOM.

KauecTBeHHast peakiiys Ha TJIULEPUH.

LIBeTHBIE peakuu OETIKOB.

I[Inactmacesl M BojokHa. lloHarne o 1mIacTMaccax M XMMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE M UCKYCCTBEHHBIE BOJIOKHA. [IpMMeHeHue MOJIMMEepOB B TEXHUKE.

Jlabopamopnusle u npakmuyecKkue 3aHAMUA

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L[BeTHbIC peakiuu OenkoB. JlenaTypaius 0eIKoB

O3HAaKOMJICHHE C CHUHTCTUYCCKHMHU H HUCKYCCTBCHHBIMU IIOJIMMEpPAMU, XUMHNYCCKUMU
BOJIOKHAaMH.

XuMHuA 1 )KHU3Hb

XuMHSI W OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpPraHU3ME€ YeJIOBEKa.
Oprannueckre W HeopraHuyeckue BemiecTBa. OCHOBHBIC XU3HEHHO HEOOXOJMMBIC COCIUHEHUS:
OeNKH, YrIIeBOAbl, )KUPbl, BATAMUHBI. YTJIEBO/Abl — IJIABHBIA MCTOYHUK SHEPTUU opranusma. Pomb
KUpPOB B opraHu3me.  XOJECTEpUH W €ro  pojib B 3J0POBbE  YEJIOBEKA.
MunepanbHbIe BEIIECTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe J0o0aBku. COanaHCUPOBAHHOE TUTAHUE.

Xumuss B ObITy. Bonma. KauectBo Bompl. Moromme u uuctsmme cpenacrsa. [lpaBuia
0e30macHOM paboThI CO CPEACTBAMU OBITOBON XUMUHU.

Ponp xuMuueckMX 3JIEMEHTOB B KM3HHM pacTeHUi. YaoOpeHus. XUMUYECKHE CPEICTBa
3alUTHl PACTEHUH.

BHOJIOI'UA

buojiorusi — COBOKYIHOCTh HAYK 0 KMBOM npupoje. Meroabl HAy4YHOro NNO3HAHUSA B
onosioruu

Kupas npupoja kak 0OBEKT U3ydeHHs] OMOJIOTHUH. MeTobl HcCaeI0BaHus KUBOIM IPUPOIbI
B O6uonorun. OCHOBHBIC MPU3HAKH KXKUBOro. CHcTeMHasi opranusanus xuBoi matepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

MerToanl uccieIoBaHusg B OMOIOTHH.

CTpyKTypHBIE€ €UHULIBI OPTAHU3Ma YEJIOBEKa.

CTpyKTypHBIE €IMHULIBI PACTEHHUS.

[IpoBenenue pa3apakeHust y TUIPHI.

buonornyeckue cucTeMBbI pasHOTO YpOBHA: KIICTKA, OPraHu3M, IOIIYJIAIHsA, SKOCUCTEMA,
ouocdepa.

Kiaerka

Crpoenne u ¢pyHkuum kjerku. L{utonorus kak Hayka. OCHOBHbBIE TOJOXKEHUS KIETOYHON
teopun. Kietka — cTpyKTypHO-(QyHKIIMOHATIbHAS (d7IeMEHTapHas) SAMHUIIA KU3HH.

[IpokaproThl W SyKapHOTHl — HU3IIME M BBICIINE KIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH
CTpoeHHs KJeToK Oaktepuil. OOIas XxapakTepuCTHKa CHHe-3eJIeHbIX Bojopociell. OcobeHHocTH
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crpoeHusi BupycoB. bakrepuodaru. boprba ¢ BupycHsiMu 3a6oneBanusimu (CIIM u n1p.)
CtpykTypa u CBOMCTBa muToria3mMbl. CTpoeHHE KJIETOYHBIX 000J04ek. DaronnTo3 U MAHOIUTO3.
OOurre opraHouIbl KJIETKU: cTpoeHue u Gpynkiuu. CtpoeHne U GyHKIUH siipa B kinetke. CTpoeHue
1 QYHKIIMH XPOMOCOM.

XuMHYecKasi OpraHu3anms KJIeTKH. XHUMUYECKUE IEMEHThl KieTku. OpraHudeckue u
HEOpraHMYECKHUe BEIIeCTBa KIETKU. 3HadeHHe BoAbl B KieTke. [loHsATHE TUAPOPMIBHBIX U
rupooOHBIX BeUlecTB. belku, yriieBoibl, JIUMUABI, HYKICUHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
Crpykrypa 6enkoB. Ctpoenne JIHK u PHK. Permmukanms JIHK. IIpuHiun xoMmIieMeHTapHOCTH.
I'en. Kon /THK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PactutenbHas kieTka.

CuHe-3enéHble BOJIOPOCIIH.

CtpoeHue KIETOK MPOKApUOT U FYKApUOT.

MemMmOpaHHbIe 1 HEMEMOpPaHHBIE OPraHOU/Ibl KJIETKH.

Snpo.

®aronutos. [InHOIUTO3.

CtpoeHue Bupyca.

bakrepuodar.

XUMUYECKUE IIEMEHTHI KIETKH.

CopepxaHre OCHOBHBIX XMMHUYECKHUX BELIECTB B KJIIETKAX PACTEHUN U )KUBOTHbIX.

Heopranunueckue BemiecTBa KJIETKH.

CopepxaHue BOJbl B pa3IMUHBIX OPraHU3Max U OpraHax.

Yraesoasl. DyHKIUU YIIIEBOJOB.

D yHKINH JTUITUOB.

CtpoeHue u cTpykTypa Oenka.

Henatypanus Oenka.

OyHKIMH OEKOB.

Crpoenue monexkyn JIHK u PHK.

[Ipouecc perukaunu JHK.

IIpuHIUIT KOMILIEMEHTAPHOCTH.

OmnpeneneHne aMUHOKHUCIIOT 110 TEHETUYECKOMY KOJy.

Jlabopamopuvle u npakmuyecKkue 3aHAmMU

CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpEnapaTam.

N3ydeHue cTpoeHHs pacTUTENIbHOM KIIETKH.

N3zyuenue popm OakTepuil 0] MUKPOCKOIIOM.

OrnipezesieHre HATMYUS YTIAEBOAOB M OEJTKOB B KJIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpallleHHe HepruM B KJjeTke. CyllHOCTb, TUIBI U (PyHKUIUU
obmeHa BemiecTB. [Inactuyeckuii u snepreruyeckuii oomeH. Poie AT® B sxu3Hu kietku. Cuntes
AT®. Dramnbl 2HEPreTHIECKOro 0OMEHa: MUIIEBapEHHE, TITMKOJIN3, IbIXaHHE.

Oransl mactTuyeckoro oomena. buocunres 6enka. Tpanckpumnius. TpaHcusanus.

Tunbel mutanus KuBbIX opranu3MoB. dorocunTes. IIporecch cBeTOBOM W TEMHOBOM (a3.
XeMOCHHTE3.

@DopMbI Pa3MHOKEHUSI OPraHU3MOB. /[eneHne KIETKH — OCHOBA POCTa, Pa3MHOXKEHHUS U
pa3BuTHs opraHu3MoB. IlonsTue u ¢opmbl pazMHOXKeHHMs opranuzMoB. [lomoBoe m OGecronoe
pazMHoOXkeHue. Turbl 0ecroaoro pa3MHOXKEHHUS.

Meiio3. O6pa3oBaHue MOJIOBBIX KIETOK, OMJIOJOTBOPEHHE U €ro OMOJIOTHYECKOe 3HAYCHHE.
3HaueHue mMeiosa.



HNuauBuayanbHoe pa3BuTHe Opranm3moB. [loHstTue © mepuoasl  OHTOrEHE3a.
OMOpUOHaNBHBIN 3Tanm oHTOreHe3a. OCHOBHbBIE CTaJAUU SMOPHOHAIBHOTO PAa3BUTHUS KUBOTHOTO
opranusMma. [loctamOproHanbHOE pa3BUTHE KUBOTHBIX.

[IpuunHbI HapyLIEHUH B pa3BUTUU OpraHU3MOB. PenpoaykTuBHOE 340pOBbE.

OcHoOBHbIe MNOHATHA TeHeTHKH. OOmIMEe TMPEACTaBICHUS O HACICACTBEHHOCTH U
M3MEHYMBOCTH. [.MeHnenp — OCHOBOIIOJIOKHUK T'€HETUKU. ['€HeThueckass TEPMHUHOJIOTHS H
CHUMBOJIUKA.

OcCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpens. ['mOpugonoruyeckuii MeToj U3ydeHus
HACJIEICTBEHHOCTU. MoOHOTrHOpUIHOE ¥ JUTHOpHUIHOE CKpelluBaHWe. [ OMO3UrOTHBIE U
reTepO3UTOTHBIE OPraHU3MBI.

[IpomexyTOUHBIN XapaKTEp HACIEIOBAHUS.

['mnoTe3a 4YUCTOTHI TaMeT U €€ IIUTOJIOTHIECKOe 000CHOBaHHE.

AHanmu3upyolee CKpeuuBaHue.

B3aumoneiicteue renoB. I'eneruxa mona. 3akoH T. Moprana. CueruieHHOE C IOJIOM
HacienoBaHue. MeToAbl HM3ydyeHUs HACJIEICTBEHHOCTH 4enoBeka. HacnencTtBeHHble OoJe3Hu
YeJIOBEKA, MX MPUYHHBI U TPOPHUIIAKTHKA.

OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH. MoudukalnoHHas U3MeHYuBOCTh. Hopma
peakuuu. YrpaBieHHe JOMUHUPOBAHUEM.

HacnenctBeHHas wiM MyTalMOHHAs HW3MEHYMBOCTh. THIIBI MyTalMil IO YPOBHIO HUX
BO3HMKHOBEHHUSA: TOYEUHbIE, XPOMOCOMHBbIE, TE€HOMHbIe MyTanuu. CBoiicTBa MyTalUM.
CoMaruueckue MyTaluH.

3aKOH FOMOJIOTMYECKUX PSAJIOB B HACIEICTBEHHON U3MEHYUBOCTH.

IonsitTne m meroabl cejekunu. Cenekiys Kak Hayka. 3aJlayd COBPEMEHHOM CEJEKIIMH.
OcHOBHbIE METOJBl CeNeKUuu: oTOOop, rudpuauzanus. Yuenue H.M. BaBunoBa o neHtpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyIbTYPHBIX PaCTCHHI.

buorexHonorus, ee TOCTHKCHUS U MIEPCIIEKTUBBI Pa3BUTHUA.

Hemoncmpayuu

MeTtabonusm.

Cxema cTpykTypsl MoJieKynsl ATO.

Tpanckpunuus.

Tpancnsauus.

ABTOTpOdBI 1 TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue xJIoporuiacra.

HuTeHcuBHOCTH (HOTOCHHTE3a B Pa3HBIX CIIEKTpaxX CBETA.

CniocoObl J1eneHust KIETKH.

KieTounbril UK.

Muwuros3.

Tunel pa3sMHOKEHHUS.

CrniocoOb1 6ecriosoro pa3MHOKEHUS OPraHU3MOB.

BereraruBHoe pa3MHOKEHUE LIBETKOBBIX PACTECHUM.

JIBOIiHOE OITOJOTBOPEHUE Y PACTEHUN.

O06pa3oBaHueE MOJOBBIX KJIETOK.

Melios.

DTanbl OTUIOJOTBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoncTBO cTaguii SMOPHOHATBHOTO Pa3BUTHUS TTO3BOHOYHBIX.

Tumbl TOCTAMOPHUOHAIEHOTO Pa3BUTHS )KUBOTHBIX.

CHUMBOJIBI, UCIIOJIB3YIOIIMECS B TEHETHKE.

KoHTpacTHbIe Ipru3Haku ropoxa, nydyasmmuecs I'. Mennenem.
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MoHorubpuaHoe U AUTHOPUTHOE CKPEIIMBAHUS.

HacnenoBaHue ¢ MOJHBIM CLETJICHUEM T'€HOB.

Mymika npo3odunia.

HacnenoBaHue npu3HaKOB IpU KOMIIJIEMEHTAPHOM B3aUMOJICHCTBUU I'€HOB.
ITonumepHOE B3aUMOICUCTBUE TEHOB.

Turmbsr XxpOMOCOMHOTO ONpENIeeHus Moa.

Omnpenenenue nosa y 4ejioBeKa.

binuzHens!.

['eHeTHUECKME METO/Ib M3yUCHHS YETIOBEKA.

Jlabopamopnuie u npakmuueckue 3aHAMUA

N3yueHne nociaeoBaTenbHOCTH (ha3 MUTO3a B KIETKaX KOHYMKA KOPHS JIyKa.
Pemenue 3a1au Ha MOHOTMOPUIHOE CKpPEIIIMBAHUE.

Pemienue 3a1a4 Ha IUTHOPUIHOE CKPEIIIMBAHUE.

BbIsiBIIeHME CTATUCTUUECKUX 3aKOHOMEPHOCTEH MOJU(PUKALIMOHHON U3MEHYMBOCTH.

Bun

Teopusi 3Bo/ronuMu. OBomtouuoHHoe yueHue Y. JlapBuHa, €ro mpeanOCHUIKH.
[IpakTnueckoe 3HaueHue napBuHU3Ma. lloHATHE M BuABI UCKyccTBEHHOro orbopa. Ilonarue u
JBIDKYILUE criibl 3Bomonuu. @opMel 60pbOBI 3a cyniecTBoBaHue. EcrecTBeHHBIN 0TOOp: MOHATHE U
¢dopmbl. Poib 3BONIOIMOHHOTO y4eHHUS B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpA.

Muxkpo- u Mmakpo3Bosouus. Konuennus Buia, ero KpuTepuu U cTpykrypa. Ilonmymsanms —
CTPYKTypHasi €JMHMIIA BUJA U 3BOTIONMU. CYIIHOCTh MUKPO3BOIIOLMU U THIIBI BUJ00Opa30BaHuUs.
JuBeprennus. CyImHOCTP MakpOdBOJIOUMU W €€ JIoKa3zaTenbCTBa. llpucmocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTbopa, ee  MHorooOpaswue. OTHOCUTENBHBI  XapakTep
IIPUCIIOCOOIEHHOCTH.

['naBHbIC HaNpaBlIEHMsI 3BOJIIOLMU OPraHMYECKOro Mupa: apomMopdos, uaxoajanTanus,
oO1as JereHepanus.

buonornueckuit mporpecc u Ouoinoruueckuii perpecc. Knaccudukamus opraHuzMoB.
Takconsl. Cuctemarnueckue rpynmnsl. KonBeprenuusi.

Pa3nu4yHble B3rsiAbl HA MPOMCXOKICHUE KU3HH Ha 3emule. ['Mnores3sl NpOUCXOXKICHUS
xu3Hu. [logpasaenenue ncropun 3eMiu Ha 3pbl U IEPUOJIBI.

AnTponorene3. IlonokeHue uyenoBeka B CHUCTEME XUBOTHOrO Mmupa. JlokazarenbcTBa
pOJICTBAa 4YeNOBEKa C MIIEKONUTAIOUIMMHU  KMBOTHBIMM. HampaBieHus >BONIOIMHM YelOBEKa.
JiBrokymye cuisl aHTponoreHesa. [lonsaTue yenoseueckoit pacel. TUIIBI pac yesnoBeka.

Hemoncmpayuu

I'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUM.

ApXeonTepuKC U ero OTIeYaToK Ha KaMHe.

OBOJIIOLMOHHOE Pa3BUTHE OPraHUYECKOTI0 MUPA.

Apomopdo3bl y pacTeHHUH.

OcHoBHble nonoxenus teopun Y./Japsuna.

®opmbl 60pBHOBI 32 CYIIIECTBOBAHHUE.

CocHbI B 0IHOBO3PACTHOM JIECHOM Haca)XICHUU.

VYrpoxaroiiye no3bl y pa3IndHbIX KUBOTHBIX.

MuMuKkpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcKa.

Mopckoit KOHEK 1 UrIa-pbida B 3apOCIIsIX PACTEHUH.

MexaHu3M IeHCTBUSI ECTECTBEHHOTO 0TOOpa.

@DopMBbI €CTECTBEHHOT'O 0TOOpA.

CoBpemeHHas Teopusl IBOJIIOLINN.

DneMeHTapHbIe (PaKTOPHI IBOTIOIUH.
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JluBeprexuusi.

Kpurepun Buna.

['eorpaduyeckoe B11000pazoBaHue.

DKOJ0ru4YecKoe BU000pa3oBaHue.

CucremaTnka pacTeHui.

CucremaTuka KHUBOTHBIX.

Hampasnenus u nyTu 3BOJIIOLNN.

CpaBHeHue OMOJIOrMYECKOro Mporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantaiui.

[Tpucnocobnenne KpoTa K 0OUTaHHIO B TOYBEHHOH cperie.

[TpucnocoOneHne MO3BOHOYHBIX K OOUTAaHUIO B BOJHOM cpejie.

[Tpucnocobnenue renapaa K OOUTAaHUIO B CaBaHHE.

['maBHBIE apoMOp(]O3bl HA pAaHHUX ATANax BOJIOLUU.

PasButue Teopun abuorenesa.

OmeiT Penn.

Omert [1acTepa.

Teopuu OMOreHEeTUYECKOT0 BOSHUKHOBEHHUS KU3HU.

OcHOBHBIE 3TaIlbl Pa3BUTUS KU3HU.

YcioBus BOBHUKHOBEHUS )KH3HU Ha 3eMiIe.

Teopus sBomtonnu xxuBor Marepuu A.W. Onapuna.

CoBpeMeHHbIE B3IJISIIbI Ha SBOJIIOIHIO JKUBOK MaTepuu.

PyaumeHThI 1 aTaBU3MBI Y YeNIOBEKA.

Yactu ckenera MUTEKAHTPOINA, HIDKHSS UYENIOCTh | eiiienb0eprckoro  4yenoBeka,
peCTaBpHUpPOBAHHBIN Yepen U Opyaus Tpyda HeaHIepTajabla U KpOMaHbOHILIA.

DBOJIOUS TPUMATOB.

CucreMmaTn4ecKoe MOJI0KEHUE YEIOBEeKa.

YenoBekooOpa3HbIe 00E3bSIHBI.

OcHOBHBIE YEPTHI YEIOBEUECKOI'0 TEJIa, YHACIEI0BAaHHBIE OT )KUBOTHBIX.

Pa3BuTHe 3apoaplia MIEKONUTAIOIETO )KUBOTHOTO U YEJIOBEKA.

CxopnctBo cTaguil S3MOPHOHATBHOTO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbpTaThl OMOIOrMUECKON IBOJIOIMH B CTPOCHUH YEJIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

DBOJIIOIUS YeJIOBEKa.

ABCTpaJIONUTEK.

Ckenet aBCcTpajonuTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB UEIOBEKa.

Apeasbl paHHHMX U [TO3HUX HEaH/1epTajlblIeB.

Opyaust TpyJia ¥ OXOThl KPOMaHbOHIIA.

HackaJbHbIN PUCYHOK.

HacrenHnast ;xuBonuch.

Apeait pacripocTpaHEHHsI KPOMaHbOHIIEB.

Pace1 yenoseka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopddonornueckrne 0coOEHHOCTH PaCTEHUN pa3IMYHBIX BUIOB.

N3yueHne npucrnocobIeHHOCTH OPraHU3MOB K cpeJie OOMTaHusl.

Nzyuenue apomMopd030B y pacTEHUI.

12



IKOCHUCTEMBI

IIpeaMer M 3agauM 3K0JIOTHM. DKoJornueckue (axkropbl. OOIME 3aKOHBI 3aBUCUMOCTH
OpraHu3MoB OoT (pakTopoB cpesibl. OCHOBHBIE Cpebl JKU3HU.

Tunel B3aumoaencTsys opranu3MoB. Ilonmymsannu. bruoneHosst.

3aKOHBl OpraHM3alMu SKOCHCTeM. KpyroBopoT BemIECTB M IIPEBpallleHHE OSHEPrHH B
skocucremax. llenu nuranus, Tpodudeckue ypoBHu. bruoreorenos — kak skocucrema. buorenos u
OMOTON KaK KOMIIOHEHTHI OMOreoleH03a. ArporeHo3bl. CaMOpa3BUTHE IKOCUCTEM — CYKIIECCCHH.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanckoro o 6uoctepe. I'eochepst
3emuti. Poib xHBBIX opranu3MoB B Ouocdepe. KpyroBopor BaxHeWIINX OHOTEHHBIX 3JIEMEHTOB B
ouocdepe.

OcHoBHbIE HampaBiIeHUS BO3ACHCTBUS YelloBeKa Ha Ouocdepy.
Hemoncmpayuu

Cpenpbl oOuTaHUS )KUBOTHBIX.

Oco0eHHOCTH OpraHU3MEHHON CpeJlbl OOUTAHNUS.
DKOJOTUYECKHE TPyl OPraHU3MOB.

DKkonorunyeckue (HakTopsl.

AbuoTtndeckue (HaKTopsl.

3aKOH ONTHUMYMa.

DoTOonEPUOIU3M.

buotnyeckue hakTopsI.

Llenu u ceTy MUTaHUS.

buonenos.

Spycsl 1ecHoro 6uoleHo3a.

DKOJIOTWYECKHEe HUIIM TONYISIUA BHIOB, CIHEIHATU3UPYIOIIUXCA Ha

PaCTCHUAX.

COoNoR~LNE

HckyccTBEHHBIN OMOLIEHO3.

[TpaBUI0 3KOJIOrMYECKON TUPAMHIBI.

Bupt 9K00THYECKUX TUPAMUI.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCHUH.

CMeHa pUpOTHBIX COOOIIECTB.

Kpyrosoport yriepona.

[TpuMmep oTpHLIATENBHOTO aHTPOIIOI'€HHOTO BIMSIHUS Ha Orocdepy.
3arpsi3HeHUE cpebl.

3arpsi3HeHue aTMoc(hepbl aBTOMOOMIIBHBIM TPAHCTIOPTOM.
Jlabopamopuuvie u npaxmuueckue 3aHAmMUA
CocraBieHue 1enei NuTaHus.

Tembl pedepaToB, COOOIECHN, TOKIAT0B
AJISl CAMOCTOSITEJIbHOM PadoThI

B.U. Bepnanckuii u ero yuenue o 6uocdepe.

Hcropus v pa3BUTHE 3HAHUM O KIIETKE.

[Tonynsamms Kak eMHUIIA OMOJIOTHIECKOM IBOJIOIIHH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHbIE METO/bI UCCIIEIOBAHMSI KIETKH.

Cpenbl 00MTaHHUS OPraHU3MOB: IPUUMHBI Pa3HOOOPA3HSL.
Dxoyioruueckas aemorpadus.

Jemorpaduueckas CTpyKkTypa MOMYJISIIHMA.

Kpacnas knura Tam60oBckoi o0macT.
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10. Oco6o oxpansieMble TpUPOAHBIE TeppUTOpUN Poccum.
11. Ocob60 oxpaHsiembie TPUPOIHBIE TEppUTOpUN TaMOOBCKOM 00JIaCTH.

12. I'noGanbHbBIE 3KOJIOTUIECKUE MPOOTIEMBI.
13. Ilepserit pycckuii akagemuk M.B. JlomoHOCOB.

14. Oxpana okpy»Karoleil cpeabl 0T XUMHUYECKOI0 3arps3HEHMSL.

15. PacTtBOpBI BOKPYT Hac.

16. YcrpaneHue xKecTKOCTH BOJIbI HA POMBIIIUICHHBIX MPEIIPUATHSIX.
17. ictopusi BOSHUKHOBEHHMSI U Pa3BUTHUSI OPTraHUYECKON XUMUH.

18. YrneBoibl ¥ UX POIb B KUBOU MIPUPOJIC.

19. XKups! Kak MPOAYKT MUTAHUS U XUMHUECKOE CHIPhHE.

20. CpencrBa rUrMeHbl HA OCHOBE KHCIOPOACOAEPKAIIIMX OPTaHMYECKUX COSAMHEHU.

21. CuHTeTHYECKHE MOIOIINE CPECTBA: IOCTONHCTBA M HEIOCTATKH.

22. Jlepunur Oenka B MHIIEBBIX MPOAYKTaX M €ro IMPeoOoJCHHE B paMKax TIJI00anIbHOM

MIPOJIOBOJILCTBEHHON MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu  peanuzauum  couepkaHusi  00IIEOOpa30BATEIBHOM ~ yueOHOM  JUCHUTIIIUHBI
«EctectBo3nanue» B npeaenax ocBoeHus OIIOII CIIO no cnenunanbHocTu 35.02.07 Mexanuzanus
CEeITbCKOTO XO3HCTBA MaKCUMallbHasi ydeOHasi Harpy3ka oOydJarommxcsi coctaBisieT — 165 gacos, B
TOM 4HuCIIe ayauTopHas (o0s3arenpHas) yueOHas Harpyska ooyuatonuxes - 110 yacos.

TemaTnyecku niiaH

Conep:xanue 00yyeHust

Oo0s3aTenbHas yyeOHas Harpy3Ka
o0yuarouuxcs, 4.

Bcero B TOM 4HCJIe:
JIEKIUH, 3 J3
YPOKH
XUMUs

OO0mas 1 HeopraHu4veckKasi XuMusi 18 18

BBenenue 1 1

OCHOBHBIE TIOHITHS ¥ 3aKOHBI XUMHUH 3 3

[Tepuonnueckwuii 3akon u Ilepronuueckas cucrema 2 2

xumudeckux asemenToB J1. . Meneneena.

CtpoeHue BeniecTna.

Boga. PacTBopsl. 1 1
XUMHUECKUE PEaKITHH. 3 3
Heopranuueckue coeiuHeHNUS.

Knaccudukanust HeOpraHmuIecKux COeAMHEHUN U X 4 4

CaoiictBa. [lonsiTie o ruaponnse cosen.

Meramsl. HemeTamisl. 4 4
Oprannyeckasi XuMust 16 16
OcHOBHBbIE OHATHUS OPTraHUYECKON XUMUU U TEOpHUs 2 2
CTPOCHHS OPraHUYeCKUX COCTMHEHUN

YTr1eBog0pobl U X NPUPOIHBIE HCTOUHUKH 2 2
Kucnopoaconepxaniye opraHi4ecKue COeTMHEHUS 4 4
A30TcoepKallue OpraHnyecKue COeAMHEHUSI. 6 6
[Tonumepst
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XUMHS ¥ )KU3Hb. XUMUS U OPTaHU3M YeJIOBEKa. 2 2

Xumus B ObITY

Hroro 34 34

BueaynnTopHasi camocTosiTeibHas padoTa 15

KouncyabTanuu 2

IIpoMe:kyTouHasi aTTecTalusi B (OpMe TECTOBOI0 KOHTPOJIS

BUOJIOI'Us

Beenenue 2 2

buonorus — COBOKYIHOCTb HayK O KHBOW IPUPOJE. 2 2

MeTobl Hay4YHOIO IO3HAHUS B OMOJIOTUH

Knerka 18 18

Opranuszm 28 28

Bun 14 14

DKOCHUCTEMBI 12 12

Hroro 76 76

BHeayautopHasi camocTosiTe/IbHAs padoTa 32

Koncyabranumn 6

IIpome:xkyTouyHas arrecrauus B popme 1udpepeHHPOBAHHOIO 3a4€Ta
Bcero 165 | \ \
XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH
OBYYAIOUIUXCSA
Conep:xxanue o0y4eHust XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH 00y4aromuXxcs (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIl)
XUMMUSA

Beenenne PackpbITHe BKJIaa XUMHUECKOW KapTHUHBI MHpa B
eIMHYI0 ECTeCTBEHHO-HAYUYHYIO KapTHHY MUpa.
XapakTepuCcTUKa XUMHUU KaK MPOU3BOAUTEIBHON
CHJIBI O0IIECTBA

Baxueiiliue XuMH4ecKkre NOHATHS VYMeHue Jdarh ONpeseieHue U ONEepUpOBaTH
CIIEAYIOIIMMU XUMHYECKHMH
HOHATUSMMU: «BEIIECTBOY, «XMMHUYECKHH
DIIEMEHTY, «aTomy, «MOJIEKYJIa,
«OTHOCHUTEJIbHBIE AaTOMHAsi M  MOJEKYJspHas]
MacChl», «HOH», «AJJIOTPOMUS», «H30TOIBI,
«XUMHYECKast CBSI3bY,
«QJIEKTPOOTPHUIIATEITBHOCTEY, «BAJICHTHOCTBY,
«CTEMEHb OKHUCIEHHS», «MOJb», «MOJSpHas]
Maccay, «MOJIApHBI 00BeM  Tra3000pa3HbIX
BEIIECTB»,  «BEIIECTBA  MOJIEKYJISIPHOTO U
HEMOJICKYJIIDHOTO ~ CTPOEHHS»,  «PacTBOPEI»,
«QJEKTPOIIHUT u HEDJICKTPOIIUTY,
«QIIEKTPOIUTHYECKAs TIFCCOTIAAITHS,
«OKHUCIJIUTENIb U BOCCTAHOBUTEIbY, «OKHCICHHUE Y|
BOCCTAaHOBJICHHE»,  «CKOPOCTh  XHMHYECKOH|
peaKkuumny, «XMMHYECKOE paBHOBECHEY,
«yTJIEPOIHBIA  CcKeneT»,  «(DYHKIHMOHAIbHAS
IpyIIay, KA30MepHsi»
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OcHoBHbIE 3aKOHBI XUMUH

dopmynupoBaHHE 3aKOHOB COXPAHEHHS MAacCChl
BCIIECTB U IIOCTOAHCTBa COCTaBa BCUICCTB.
YcTaHOBIIEHHE TPUYMHHO-CIICJICTBEHHOM CBSI3U
MEXIY  COJCpXAaHUEM O3TUX  3aKOHOB U

HaIMCaHUEeM XUMHYECKHUX bopmyn u
YpaBHEHUM.

PackpbiTe (u3nueckoro cmbicia CUMBOJIUKU
Ilepuonnueckoit TaOIUIIBI XUMHUYECKHUX

anementoB JI. WM. MengeneeBa (HOMEpOB
AJIeMEHTa, MEepPUuOoa, TPYNIbl) U YCTAaHOBJICHUE

MMPUYIUHHO-CJICICTB CHHOU CBA3HU MCKIY
CTPOCHUCM aToMa )51 3aKOHOMCPHOCTAMU
HU3MCHCHUA CBOICTB DJICMCHTOB u

06p330BaHHbIX HMHU BCUICCTB B IICpUoOAax U

rpymnmnax.
XapakTepucTuka 3JIEMEHTOB MajbIX IEPHOJIOB

o ux HOJIOKEHUIO B
Ilepunonnueckoni cucreme J1. 1. Menneneena
OcHoOBHBIC TEOPUU XUMHHU YcranoBineHue 3aBHCHUMOCTH CBOWCTB

XHMHYECKUX BEIIECTB OT CTPOEHHUS aTOMOB
o0pa3yrommx MX XUMHYECKUX OJEMEHTOB.
XapakTepucTuka BAKHEMIINX THUIIOB
XHUMHYECKHUX CBSI3€M W OTHOCHTEILHOCTH 3TOU
tunojaorud. OO0bsACHESHHE 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT HMX CcOCTaBa M  CTPOCHUSA
KPHUCTAJUIMYECKUX PELIETOK.
dopMyiupoBaHue OCHOBHBLIX  ITOJIOJKCHHI
TEOPUU DJICKTPOJUTHYECKOM JUCCOLMAIUU U
XapakTepUCTUKA B CBETE 3TOW TEOPUU CBOMCTB
OCHOBHBIX KJ1acCOB HEOPraHUYECKUX
COCIUHEHMI.

@OpMYyJIUPOBAHUE  OCHOBHBIX  IOJOKEHUU
TEOPUU XUMHUUYECKOTO CTPOEHHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTHKA B CBETE 3TOU
TEOPUU CBOWCTB BAKHEMIIUX IIPEACTaBUTENIECH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHMI.

BaxHeiilue BemecTsa 1 MaTepuasbl

XapakTepucTuka CTpOECHUS aTOMOB u
KPUCTAJUIOB M Ha OSTOM OCHOBE OOIMHX
(GU3NYEeCKUX U XMMUYECKUX CBOMCTB METaJUIOB
u HEMETAaJIJIOB.
XapakTepuCTUKa COCTaBa, CTPOCHMsSI, CBOWCTB,
MOJIyYeHUsI U TNpPUMEHEHHEe  Ba)KHEHIIMX
HEMETAJIJIOB.

XapakTepucTuka COCTaBa, CTPOSHUS U OOIIHMX
CBONCTB BAKHENIINX
KJIaCCOB HEOPraHMYECKUX COETMHEHUII.
Onucanue cocraBa M CBOMCTB Ba)KHEHIIMX
MIPEACTABUTENIEN OpPraHUYECKUX COCAMHEHUM:
METaHOJIa U TAHOJIA, CIOXKHBIX 3(UPOB, )KUPOB,
MBLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHUCIIOTHI),
MOHOCAXapuA0B(TIIOKO3bI), JcaxapHioB
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(caxapo3bl), monucaxapuaoB (Kpaxmaia U
LIEJUTIOJIO3BI), aMUHOKHCJIOT, 0eJKOB,
VCKYCCTBEHHBIX M CUHTETUYECKHUX IOJUMEPOB
XuMH4YeCKH#l A3bIK U CHMBOJINKA Hcnons3oBanue B yueOHOi u
npodeccuoHaIbHON JESTEILHOCTH
XUMHUYECKUX  TEPMHUHOB U CHUMBOJIMKH.
HazbiBanue W3Y4YEHHBIX BELICCTB 10
TPUBHUAIBHON 1581071 MEXKIYHAPOAHOMN

HOMEHKJIAType UM OTpPa)XE€HUE COCTaBa dTHUX
COCJIMHEHUH C MOMOIIBI0 XUMUYECKHUX (HOPMYIL.
Otpaxkenue XHUMHYCCKHX MPOIIECCOB c
MMOMOIIBI0 YPABHEHUI XUMUYECKUX PEAKLIHI

XuMHnYyecKue peakinnu OOBbscHeHHE CYLIHOCTH XHUMHAYECKHX
MIPOLIECCOB. Knaccudpukanus
XUMHYECKMX  peakluid [0  Pa3IuYHbIM
pU3HAKAM

XHUMHUYECKHIT IKCIIEPUMEHT BrimonHeHne XMMHUYECKOro HSKCIepUMEHTa B
MOJTHOM COOTBETCTBUH
C  TMpaBWIaMH  TEXHHUKH  OE30MAaCHOCTH.
HaGnronenue, ¢ukcupoBaHue U  ONUCAHUE
pe3ysIbTaToB MIPOBE/ICHHOTO
HKCTIEPUMEHTA

Xumuueckass nHpopmManus [TpoBenenue CaMOCTOSITEILHOTO TIOMCKA
XUMHUYECKON uHpOpMauu

C WCIOJIb30BAaHHEM PAa3JInYHBIX HCTOYHHKOB
(Hay9IHO-TIOYJIIPHBIX U3aHHH, KOMITBIOTEPHBIX
0a3 JIAaHHBIX, pecypcoB WNHTtepHeta);
UCIIOJIb30BaHUE KOMITBIOTEPHBIX TEXHOJOTHH
IUisi  00paboOTKM W Tepelayd  XUMHUYECKOM
WH(OPMAIINU U €€ TIPEJCTABIICHUS B PA3IMYHBIX

dopmax
IIpodunbHoe u mpodeccuoHaIbLHO 3HAUNMOe | OObsICHEHME XAMUYECKHAX SIBJICHUM,
coJepKaHue MIPOUCXOAIIUX B IIPUPOJE, OBITY
u Ha MIPOU3BO/ICTBE.
CobmroieHue mpaBuil YKOJOTUYECKH TPAMOTHOTO|
MoBeJIeHUsT B OKpyxkawmier cpene. OreHka
BIIUSIHUS XUMHUYECKOTO 3arps3HEHUS

OKpYXKarolled cpelbl Ha OpPraHu3M 4YelloBeKa U
Jpyrue KuBble opranu3mbl. CoOoIeHNe TpaBul

Oe3omacHOro oOpalleHHus C TOPIYUMH U
TOKCUYHBIMH  BEILECTBAMHU,  JIAOOPATOPHBIM
000pyTOBaHUEM.

Kpurnueckas OLIEHKa JIOCTOBEPHOCTH
XUMHYECKON nH(popManuu,

HOCTyrIElIOH.[CfI N3 pasHbIX HCTOYHHKOB.

BHUOJIOI'Us

BBenenne

3HAaKOMCTBO C OOBEKTaMH H3Y4EHHUS OHMOJIOTHU.
Brisienue ponu Ouonoruu B (pOpMHpPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI
MUpa U IPAKTHYECKOH eATEIbHOCTH JIOJIEH.
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Kaerka

3HAKOMCTBO C KJIETOYHOH TEOpUEH CTPOCHUS
opranu3moB. [lonyueHnue npeacTaBlieHust O poOIu
OpPraHMYEeCKUX W HEOPraHWYECKHX BEIECTB B
KJIETKE.

3HaHUE CTPOEHUS KIETOK [0 pe3yibTaTam
paboThI CO CBETOBBIM MUKPOCKOTIOM.

YMeHHe ONUCHIBaTh MHKPONPENAPaThl KJIETOK
pacTeHuil. Y MEHUE CpaBHUBATh CTPOCHUE KIIETOK
pacTeHUH M JKUBOTHBIX IO  T'OTOBBIM
MUKpOIIpenaparam.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB  pPa3MHOXKCHHS
OpraHu3MOB, CTa{UH OHTOIEHE3A.

3HaHWE TPUYMH, BBI3BIBAIOIINX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHUE II0JIb30BAThCS
TEHETUYECKON TEPMUHOJOTHEH W CHUMBOJIMKOM,
pemaTh NpOCTEHIITNE TeHETUYECKHE 3aJauH.
3HaHue O0COOEHHOCTEH  HACIENCTBEHHOH U
HEHACIICICTBEHHOM  HM3MCHYMBOCTM H  HUX
OMOJIOTUYECKON POJI B ABOJIFOIIUN KUBOTO.

Bun

VYMeHne aHaIu3upOBaTh U OLICHUBAThH PA3IMYHbIC
TUIIOTE3bI MPOUCX0XKIACHUS )KU3HU Ha 3eMIIe.
YMeHue npoBoaUTh ONHMCAaHHE OCOOE OIHOTo
BUJIA 10 MOP(HOIIOTUYECKOMY KPUTEPHIO.
Pa3BuTne crocoOHOCTEH SICHO W TOYHO HM3JIaraTh
CBOM MBIIH, JOTMYECKH OOOCHOBBIBATH CBOIO
TOYKY 3PEHHs, BOCIIPUHUMATh U aHAIM3UPOBATh
MHEHHsSI COOECEJHUKOB, IpU3HABas IPaBO
JIPYroro 4eioBeKa Ha NHOE MHEHUE.

YMeHue Joka3biBaThb pOJACTBO 4YEJIOBEKAa U
MJIEKOMTUTAIOIMNX, OOIIHOCTh W  PaBEHCTBO
YeJIOBEUECKHX pac.

IKOCHCTEMBI

3HaHME OCHOBHBIX JKOJOTMYECKHX (DaKTOPOB U
WX BIIMSHUS HA OPTaHU3MBI.

3HaHue OTJIMYUTENIbHBIX MIPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tony4yeHne npeacTaBiIeHUs O CXEME IKOCUCTEMBI
Ha npumepe 6uocgepsl.

JleMOHCTpanysi yMEHHsI IIOCTAaHOBKM  LieJed
NeSITeIbHOCTH, IUIAHUPOBAHHWE  COOCTBEHHOMU
JEeSTENIbHOCTH JJIl TOCTUXKEHHUS! MOCTaBIEHHBIX
LeNNel, NPEeABUICHHUS BO3MOXHBIX PE3YJIbTAaTOB
ITUX JEWCTBHI, OpPraHM3aliyd CaMOKOHTPOJIS W
OLICHKH MOJY4YEHHBIX PE3YJIbTaTOB.

OOyuenne cOOMIOJEHUIO MPaBUI TOBEICHUS B
IpUpPOJE, OepexHoMy OTHOIIECHUIO K
OouonorndyeckuM  oObeKTaM  (pacTeHUsSIM U
YKUBOTHBIM M HX COOOIIECTBAM) M UX OXPaHe.
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YYEBHO-METOIUYECKOE U MATEPHAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYHEBHOU JTUCHUIIJIMHBI «kECTECTBO3HAHHUE»

Jns  peanmuszanud mporpaMMbl  y4eOHOM JUCHUIUIMHBI TMPEAYCMOTpEHa JiabopaTopus
o6uosioruu (Nel5/22), ocHamennast 000py10BaHUEM:
. HoytOyk — 2 mit.;

. Kommnsrorep;

. DKpaH Ha IITaTHBE;

. IIpoexTop ViewSonic;

. [IpunTep nazepHpiii — 2 mrT.;

. IHTepakTHBHAs JOCKA,;

. buonoruueckas MukponadopaTopus;
. Ctennpl;

. Hudposoit mukpockor — 1 mrT.;
10.CBeToBbie MUKPOCKOMBI — 10 mIT.;
11. HarsioHble toco0us.

O 00NN DN B W=

s peanu3anuy nporpaMMbl Y4eOHOW JMCHHUIUIMHBI MIPEIyCMOTPEHA Ja00paTOpHst XUMHU
(Nel5/16, 16a), ocHameHHast 000pYIOBAaHUEM:

1.Becbl METUIIMHCKUE JIEKTPOHHBIE;

2. Jlocka ayauTopHasi;

3. Ilpoextop NECNP;

4. CTton XUMUYECKUH 1IEMOHCTPALIMOHHBIN;
5.Kamopudep 3KOLI;

6. HoytOyk;

7. Komnsrorep;

8. MukpoaabopaTopust 0 XMMUH;

9. Habop XxuMu4eckux peakTUBOB — 2 IIT.;
10. IIpuntep;

11.IIpunTep nazepusiii MOV,

12.11Ixad nis yueOHbIX mocoOuit — 2 mr.;
13. AHaIUTHYECKHUE BECEHI — 2 IIIT.;
14.MyddenbHas ey,

15.CymunpHeli mkag;

16. BorTspxHOM mIKad;

17. DneKTpoHHBI MUKPOCKOIL.
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UznarensctBo FOpaiit, 2018. - 255 c. - Pexxum nocrymna: https://www.biblio-online.ru/bcode/42101
- 3ari. ¢ sKkpaHa.

7. Oxonorus : yueOHuK u npaktukyM mis CITO [Dnextponnsiit pecype] / A. B. Toraii
[u 1p.] ; mox obur. pen. A. B. Toras, A. B. KopcakoBa. - D5ekTpoH. faH.- 5-e u3f., nepepad. u Aom.
- M. : MWzpareasctBo IOpaiir, 2019. - 353 c¢. - Pexum pgoctyna: https://biblio-
online.ru/bcode/433349- 3arm. ¢ skpaHa.

Nudopmanuonnsie u nudpoBbie TEXHOIOTHH (IPOrpaMMHOe o0ecniedyeHne, COBpEeMEeHHbIe
npogeccuoHaibHbIe 0a3bl JAHHBIX M MHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI)

VYyeOHass IUCHUIUIMHA MPEIyCMaTpUBAaeT OCBOEHHE HWH(POPMAIMOHHBIX M LU(PPOBBIX
TexHosoruil. Peanuszanus 1mupoBBIX TEXHONOTWH B 00pa30BaTeNbHOM MPOCTPAHCTBE SIBISETCS
OHOW W3  BaXHEWIMX  T1eled  oOpa3oBaHWsA,  JaOmEeld  BO3MOXKHOCTh  pPa3BUBATH
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOYyYaroIMXcs Kak OyAyIMX BbICOKOKBAIU(DUIIMPOBAHHBIX
CHEIHaIUCTOB.

[{udpoBble TEXHOJOTHMHM MpPEIyCMATPUBAIOT PA3BUTHE HABBIKOB 3((EKTUBHOIO pPELICHHUs
3a/1a4 Mpo¢eCCHOHAIBHOI0, COIMAIBHOTO, JMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BaHUEM Pa3IMUHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHE HU(PPOBBIX TEXHOJOTUH B paMKax JaHHOH
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JTUCIUIUTMHBI OPHUEHTUPOBAHO HA CIHOCOOHOCTh 0E€30MacHO W HaJUIekKaIlUM 00pa3oM IMOJIydaTh
JOCTYII, YIPaBIATh, WHTETPHUPOBATH, OOMEHUBATHCS, OIICHWBATh W CO37aBaTh WH(OpPMAIUIO C
MOMOIIBI0 HU(PPOBBIX YCTPOMCTB W CETEBBIX TexHoJoruil. PopmupoBanue 1HPPOBOI
KOMIIETGHTHOCTH  MpeamnojiaracT paboTy C JaHHBIMH, BJIQJICHHE HWHCTPYMCHTAMH  JUIS
KOMMYHHKAITUH.

DJIEKTPOHHO-0MOIHOTEYHASI CUCTEMbI M 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okasanue yciyr ot 10.03.2020
Ne BB CVY 437/20/25 (CeteBas anmekTpoHHas OMOIHMOTEKA)

2. DIeKTpoHHO-OMOIMoTeuHass cuctema wusgarenbctBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHUE YCJIYr MO MPEJOCTABICHUIO JIOCTYNMa K A3JIEKTPOHHBIM u3gaHusm OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DiekTpoHHO-OMONMOTEYHas cucTeMa wusngareiabctBa «Jlamb»  (https://e.lanbook.ru/)
(ToroBop Ha OKa3aHHWE YCIyr MO MPEJOCTaBJICHUIO JOCTyNa K AJIEKTPOHHBIM u3ganusM OO0
«M3natenbcTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza naHHbIX 37eKTpoHHBIX HHPopMarroHHbIX pecypcoB PI'BHY ITHCXb (morosop mo
00ECIIeYeHNI0 JOCTyNa K AIIeKTpOHHBIM HH(popMarmoHHsiM pecypcam ®I'BHY IHTHCXbB uepes
tepmuHan ynanenHoro aoctymna (TY ®I'bHY IITHCXB) ot 07.04.2023 Ne 6/n)

5. DnextpoHHO-OMONMMoOTeuHass — cuctema  «AgriLiby  ®T'BOY  BO  PTA3Y
(http://ebs.rgazu.ru/) (monoMHUTEIBHOE COTIAIICHHE HA MpeAocTaBieHue qoctymna ot 13.04.2023 Ne
0/1 k JIunenznonHoMy 1oroBopy oT 04.07.2013 Ne 27)

6. DnekTpoHHas OuOmMoTedHas cucreMa «HanunoHanmbHBIN UPpPOBON pecypc «PyKoHTY:
Komnekiuu «ba3oBsiit MmaccuB» u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop Ha
oKa3aHue YCIyT 1o npenocrasieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «QnexrponHoe m3aarenbcto FOPAWUT (https://urait.ru/) (moroBop Ha oKa3aHHe
yCcIyr MO NpeNoCTaBlIeHUIO JocTyna K oOpasoBatenbHoi Mmiargopme OOO «DneKTpoHHOE
m3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OnbOIMOTeUHast cuctema «BepHanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3THOE HCIT0JIb30BaHKE ITpou3BeeHui oT 26.03.2020 Ne 14/20/25)

9. basza maumnbix HDB «HanmonansHast 3jekTpoHHas Oubmuoreka» (https://rusneb.ru/)
(moroBop o nmoakmroueHun Kk HOb u mpenocraBnennu gocryna k oosexkram HOb ot 01.08.2018 No
101/H5b/4712)

10. Cornamenue o COTPYAHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(GOPMALMOHHBIX H
COLIMOKYIBTYPHBIX YCIYT TOJb30BaTENIIM YHUBEPCHUTETAa W3 YHCIAa HWHBAJIHAOB IO 3pPEHHUIO,
CJIA0OBUIAIINX, HHBAJUIOB JPYTHX KATETOPUH C OTPaHWYCHHBIM JOCTYIIOM K HMH(pOpPMAIUH, JIUII,
UMEIOIUX TPYAHOCTH ¢ uTeHueM miockoneyaTHoro Tekcta TOI'BYK «TamGoBckas obmactHas
yHUBepcasibHass Hay4Has OuOimmoreka wuM. A.C. [lymkunaa» (https://www.tambovlib.ru)
(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMBI

1. CunpaBounas mpaBoBas cucrema Koncynbrantllntoc (moroBop mocTaBKH U
CONpoBOXKACHUs FK3eMIuIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DOnexTpoHHBIN nepuoaudeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha ycinyru
0 COMPOBOXKICHHIO OT 22.12.2022 Ne 194-01/2023)

Cospemennble npogeccuoHaNbHbIC 023b1 JAHHBIX

1. ba3za [aHHBIX HOPMATHBHO-TIPAaBOBBIX AaKTOB HH(GOPMAIMOHHO-00pa30BaTEIbHOM
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza npannpix Hayunoii snexktponHoil 6mbmmoreku eLIBRARY.RU — poccuiickuii
MH(POPMAIIMOHHO-aHAIUTUYECKUH TopTaln B 00JacTH HAayKH, TEXHOJIOTMH, MEIULIUHBI U
obpazosanwus - https://elibrary.ru/
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3. [TopTan oTkpeITHIX HaHHBIX Poccuiickoit @enepanny - https://data.gov.ru/

4.  OTKpbITBIE

JaHHbIE

https://rosstat.gov.ru/opendata

®denepanbHON

CITYKOBI

roCyIapCTBEHHOU

CTaTHCTHUKU

JIuneH3uoHHOe ¥ CBOOOTHO pPacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHne, B TOM YucJIe
0TeYeCTBEHHOI0 MPOU3BO/ICTBA

Nd HammenoBanue PazpaboTtuuk 10 HocTynHocTb Ccpuika Ha PexBu3uThI
(mpaBoo6I1aiaTeNnb) (JIMLIeH3UOHHOE, Enunsrit MOATBEPKIA
CBOOOTHO peectp IOIIETO
pacrpocTpansieMoe) [ poccuiickux JOKYMEHTa
IPOTpaMM s (pm
O9BM u B/] HaJIUYHH)
(TIpu HATTMYMN)
1 Microsoft Microsoft Corporation JIuieH3noHHOE - Jlunensus
Windows, oT
Office 04.06.2015
Professional Ne 65291651
CpOK
EeUCTBUSL:
0eccpouHo
2 | AutuBupycHoe | AO «Jlaboparopus JIunieH3noHHOE https://reestr.di | Cyb6numensu
IPOrPaMMHOE Kacmiepckoro» gital.gov.ru/ree OHHBIT
obecrieyeHne (Poccus) str/366574/?sp | morosop ¢
Kaspersky hrase_id=4151 000
Endpoint 65 «Codrekcy
Security s oT
OusHeca 06.07.2022
Ne 6/H, cpok
NEUCTBUS: C
22.11.2022
o
22.11.2023
3 MoitOduc O0O «HoBsie JIutieH3nOHHOE https://reestr.di | Kontpakrt ¢
CraHIapTHBIH - o0TayHbIe gital.gov.ru/ree 000
OducHbIit texHosoruny (Poccus) str/301631/?sp | «PyOukon»
HaKeT hrase_id=2698 oT
JUTsl paboTHI © 444 24.04.2019
JOKyMEHTaMU Ne
U TIOYTOM 0364100000
(myoffice.ru) 819000012
CpOK
JEUCTBUSA:
0eccpovHO
4 [ TIporpamMmHas AO «AHTHILIIATAAT) JInnen3nonHoe https://reestr.di | JIunensuonu
cCUCTEeMa JIS (Poccus) gital.gov.ru/ree | b1t qOrOBOP
OOHapyKEHHS str/303350/?sp c AO
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TEKCTOBBIX hrase_id=2698 | «AnTtumiaru
3aMMCTBOBaHUI 186 aT» oT
B y4eOHBIX U 17.04.2023
HAaY4YHBIX No 6627,
pabotax CpOK
«AHTHILIaTUAT JIEUCTBHS: C
BY3» 17.04.2023
(https://docs.ant 1o
iplagiaus.ru) 16.04.2024
5| Acrobat Reader Adobe Systems CB00O1HO - -
- MPOCMOTP pacmpocTpaHseMoe
JIOKYMEHTOB
PDF, DjVU
6| Foxit Reader Foxit Corporation CB00OIHO - -
- MPOCMOTP pacnpocTpaHseMoe
JIOKYMEHTOB
PDF, DjVU

Pecypcbl HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHeT»
CDTOwiki: 6a3a 3nanwuit mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

1.

Ln¢ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Npolecce
LMS-miardopma Moodle
Bupryansnas nocka Mupo: miro.com

Bupryanenas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Ob6naunslie cepBuchl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Sugexc ®opmel, MyQuiz
Cepaucsl BuaeocBs3u: SHaekc tenemoct, \Webinar.ru

N~ WNE

CepBuc coBMeCTHOI pabOThI

http://www.trello.com

HajJ mpoekTamMu ans  Hebonbmux rpynm  Trello

Lln¢ppoBbie TEXHOJOTHH, IPUMeHsIeMble PH U3YYeHUH AU CHHIITUHBI

Ne [{udpossie TEXHOTOTUN Bunpsl yaeGHON pabOTHI, BHIIOJIHAEMBIE C
MIpUMEHEHHEM U(POBON TEXHOJIOTUU
1. | O6nauHble TEXHOJIOTHH WHuBuayanbHble 3a0aHNs

Bonpmme nanueie

NuauBunyanbHbIe 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 craHaapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom MunucrepcrBa oopazoBanus u Hayku PD ot 17 mas 2012 r. Ne 413; B cooTBETCTBUU C
PexoMenmanusMu 1O OpraHu3aldy HOJXYYEHHS cpegHero olmiero oOpa3oBaHus B Ipenenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpEIHEro mnpodeccuoHaIbHOro oOpa3oBaHUs Ha 0ase
OCHOBHOTO 00Iero o0pa3oBaHHs C Yy4eToM TpeOoBaHUI (QeaepaTbHbIX T'OCYAapPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHIAPTOB M MOJy4aeMol mpodeccuu WM CIEeUUAIBHOCTH CPEIHEro
npodeccroHaIbHOr0 00pa3oBaHus (MUCbMO JlemaprameHTa rocyAapCTBEHHOH IOJMTHKU B cdepe
moAroToBku pabounx kazapos u JII1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

ABTOp:

Kyxosa 1.A., npenoaaBarens BeICIIEH
KBAJIM(UKALIMOHHON KaTeropuu
[EHTpa—KOJUIeKa MPUKIIAJAHBIX KBaTH(pUKaui
OI'bOY BO Muuypunckuii 'AY, Y
3aciyKeHHbIH yuuTens PO, s

[Touertnsii pabotauk CIIO PD N.A. XKykosa

Penenienr:

PomroxoBa E.H., npenonasarens BbicHIER
KBAJIM(UKALIMOHHON KaTeropuu
LEHTpa—KOJJIEKa IPUKIIAHBIX KBATH(PUKALUT
®I'bOY BO Muuypunckuii 'AY

E.H. PoarokoBa

[Tporpamma paccmoTpena Ha 3acenanuu [IMK TexHnueckux crnennaabHOCTER
potokod Ne 9 ot «17» anpens 2020 r.

IIporpamma paccMOTpeHa Ha 3ace€aHUU Y4eOHO-METOAMYECKOM KOMHUCCHM IIEHTPa-KOJIIekKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY
npotokoi1 Ne 8 ot «20 » anpens 2020 r.

[IporpamMma yTBepxeHa Pemenriem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokod Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK 0011e06pa3oBaTenbHBIX JUCITUTIINH

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHMM y4yeOHO-METOJIMYECKOW KOMHUCCHM LIEHTpa-KOoJUIeKa
npukiaaabeix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepkaeHa Pemenuem Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «22» anpenst 2021 r.

[Tporpamma nepepaboTraHa 1 JONOJIHEHA B cooTBETCTBHHU ¢ TpeboBanusmMu OI'OC COO
[Tporpamma paccmotpena Ha 3acenannu [[IMK 061eo6pa3oBaTebHBIX JUCITUTUTHH

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka
npuknaaaeix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.
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[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpenst 2022 r.

[Iporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBHH ¢ Tpeboanusimu OI'OC COO
[Tporpamma paccmoTpeHna Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUTLIIHH

npotokod Ne 11 ot «16» urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aCeAaHUU YIeOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeHKa
npukiagaeix kBamudukanuii ®I'bOY BO Muuypunckuii [AY

npoTtokosn Ne 11 ot «17» utons 2023 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npoTtokos NelO ot «22» urons 2023 r.
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