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1. MACHOPT PABOYEM IMPOI'PAMMBI YYEFHOU JUCHUIJIAHBI
OY/.09 bUOJ0Irvusa

1.1. ObsacTh NpUMeEHEHHUs TPOrPAMMBI

Pabouas mporpamma yueOHOM muctnmmuinabel OYJ[.09 buonorus sBiuseTcs 4acThbi0 MPOTPaMMbI
MOJATOTOBKU CHEIUATUCTOB cpeaHero 3BeHa B cooTBercTBru ¢ ®I'OC mo crenuansuoctu CITO 38.02.01
DKOHOMHKA U OYXTaJITePCKUI y4eT (110 oTpacisiM) 0a30BbIi YPOBEHbD.

PaGouas mporpamma yueOHOW AMCHUILIMHBI MOXET OBITH HCIONb30BaHA B JIOMOJHUTEIHHOM
npodeccuoHaTbHOM 00pa30BaHUM B paMKaxX pealu3aldd MporpamMM IEpPEernoAroTOBKM KaJpoB B
yupexaenusx CIIO.

1.2. MecTo NUMCHMIJIMHBI B CTPYKTYpe MPOrpPaMMbI MOATOTOBKH CHEI[HAINCTOB CPeIHEro
3BEHA:

Vuebnas gucnumamHa OVYJ[.09 buonoruss B coorBerctBuu PI'OC CIIO sBasieTcss 4acThbio
IpOrpaMMbl MOATOTOBKH CIEIUANIMCTOB CPEAHEr0 3BE€HAa WM OTHOCUTCS K 0a30BBIM JTUCIUILIMHAM
00111e00pa30BaTEIPHON MOATOTOBKH 00YUYarOIIUXCS.

1.3. Hean u 3aga4u JMCHMILVINHBI — TPEOOBAHMS K Pe3ybTaTaM OCBOEHUS TUCHMILINHBI:
esan ocBOeHUSI AUCHUNJIMHBI:
dopMHpOBaHHE y CTYACHTOB NPEACTABICHUS O CTPYKTYPHO-(YHKIMOHAIHHON OpTraHU3aluu
JKHUBBIX CUCTCM PA3HOI'0 paHIra KaK OCHOBBI IIPUHATUSA pGIIIGHI/Iﬁ B OTHOIICHUHN O6T)€KTOB JKUBOU IIpUpoOabL
U B IIPOU3BOJCTBEHHBIX CUTYaIIUSX.

3agaum 0CBOEHUSI TUCHUIIMHBI:

- chopMupoBaTh MOHUMAHHE CTPOEHUS, MHOTrooOpa3us U OCOOEHHOCTEW >KHMBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOIOTUYECKUX MPOIIECCOB U SIBICHUI B
OKpYKarolllel cpene, I[EJIOCTHOM HAy4YHOM KapTHHBI MHPA, B3aUMOCBA3M W B3aMMO3aBUCUMOCTHU
C€CTCCTBCHHLIX HAYK;

- Ppa3BUTb YMCHHA OIPCACIIATH KHBBIC 00OBEKTHI B npupoac; IMMpoOBOAWUTH Ha6J'II-OI[€HI/I$I 3a
OKOCUCTCMaMU [JIA BBIABJIICHHA CCTCCTBCHHBIX MW aAHTPOIIOTCHHBIX HSMGHGHHﬁ, HUHTCPIPECTUPOBATH
pe3ynbTaThl HAOIIOICHUH,

- chopMHUpOBaTh HABBIKM MPOBEICHUS NPOCTEHIINX OHOIOTUYECKUX OSKCIEPUMEHTATBHBIX
WCCIICIOBAHMM ¢ COOMIOCHHEM MPaBUI 0€30MacHOTO O0palleHus: C 00bEKTaMH U 000PYIOBaHUEM;

- Pa3BUTh yMEHHS MCIIONIb30BaTh MH(POPMALMIO OMOJIOTMYECKOIO XapakKTepa U3 Pa3IUYHBIX
HMCTOYHHKOB;

- copMupoBaTh yMEHHS IPOTHO3UPOBATH TOCIEIACTBUS CBOCH JIEATEILHOCTH MO OTHOIICHUIO K
OKpY’KaloIe cpene, cOOCTBEHHOMY 30pOBbIO; OOOCHOBBIBATH M COOJIONATH MEPHl MPOMUIAKTHKA
3a00J€BaHUM.

- copMupoBaTh TOHUMAHNE 3HAYMMOCTH JTOCTHKCHUIH OMOJOTUYECKOW HAYKH M TEXHOJIOTHI B
MPaKTUYECKOW JIeATEIbHOCTU 4YEJOBEKAa, PAa3BUTHH COBPEMEHHBIX MEIUWLMUHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTHUA.

1.4. Copepxxanue y4eOHOMH AUCHMILIMHBI OPMEHTHPOBAHO HA MOATOTOBKY 00y4aromuxcs K
OCBOEHHIO U OBJIAJICHHIO CJIeAYIOIIHUX KOMIIeTEeHIHIi:

OK 01. Betbupartb crioco0sI pemieHus 3aa4 npohecCuoHaATBHON JASSITEIIbHOCTH MPUMEHUTEITEHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. Wcnonbs3oBaTh COBPEMEHHBIE CpEACTBAa TIOMCKA, aHajdu3a MW HWHTEPIpETauu
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uHpOpMallMK, U HUHPOPMALMOHHBIE TEXHOJOIMM JJIS BBINOJHEHHSA 3adad MNpodecCHOHANIbHOM
NeSITeIbHOCTH;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 07. CopnelicTBOBaTh COXPAaHEHUIO OKPY)KAIOIIEH CPEIbl, PECYPCOCOEPEKEHNIO, TPUMEHSITD
3HaHUS 00 M3MEHEHUU KJIMMara, MPUHIUIBEI OCPEKITMBOTO MPOU3BOACTBA, Y ()EKTUBHO JEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIUIX;

I1K 4.5 [Ipunumatp yyacTue B COCTaBICHHH OM3HEC-TUIAHA.



Konx n nHaumenoBanme
¢dopmMupyeMbIX KOMIIeTeHUNIH

OK O0l. Bsibupare cmoco0s!
pelieHus 3a1a4
pohecCHOHATBLHOM

ACATCIIbHOCTH IIPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

HJ'IaHpreMLIe pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo61mme
B yacTu Tpya0BOIro BOCIUTAHMS:
- TOTOBHOCTb K TPYydy, OCO3HAaHHE IIEHHOCTHU
MacTepCcTBa, TPYI0II00HE;
- FOTOBHOCTD K aAKTHBHOMN JCSATEILHOCTH

TEXHOJOTMYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH, TUIAaHUPOBATh n
CaMOCTOATEJIbHO BBIMOJIHATH TAKYIO J€ATEIIbHOCTb;

- MHTEpEC K pas3audyHbiM cdepam mnpodeccHoHaTbHON
JNeITEeIILHOCTH,

OsBaagenue YHHBEPCAJIbHBIMHA
NMo3HaBaTeJbHbIMH JEeliCTBUAMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBHS .

- CaMOCTOSITEILHO (OPMYITHPOBATH M aKTyaIM3UPOBATh
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Y4eOHbIMH

- YCTaHaBJ'II/IBaTB CYHIGCTBGHHBH\/'I HpI/I3HaK NN
OCHOBAHUA JJI CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIeHHS;

- OIPEACIIATH LENHN AEATEIbHOCTH, 3a/1aBaTh apaMeTphl
Y KPUTEPUU UX TOCTHKEHUS;

- BBIBIATH 3aKOHOMEPHOCTM M MPOTUBOPEUUS] B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTH, OILICHUBATH
COOTBCTCTBUC PC3YJIbTATOB LECJIAM, OLCHUBATL PHCKU
MOCJIEACTBUI AEATEIbHOCTH;

- pasBHUBaTb KPEAaTMBHOE MBIIUICHHE IIPH pEIICHUU
KU3HCHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE 1eCTBUS:

- BIAJCTh HaBBIKAMH YYCOHO-MCCIIEIOBATEIBCKON |
HpOGKTHOfI ACATCIIbBHOCTH, HAaBBbIKaMH PAa3pCIICHUA
npo0Jem;

JucuuminHapHble

- cOpMUPOBATH MPEACTABICHUS O POJIM U MeCTe (PUBHUKU
U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpa, O
cucremooOpasyromeid  ponru  (GU3MKK B Pa3BUTHU
€CTECTBEHHBIX  HAyK, TEXHUKH U  COBPEMEHHBIX
TEXHOJIOTUM, O BKJIAJ€ POCCUMCKUX M 3apyOeKHBIX
yYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH; MOHUMaHHE
(¢u3nyueckoil  CyIIHOCTH  HAONIOMACMBIX  SIBICHUHT
MUKpPOMHpPa, MAaKpOMUpPA U MEramMHupa; MOHUMaHUE POIU
aCTPOHOMHUHU B IPAKTUUYECKOW AEATEIbHOCTU UYEJIOBEKa U
JNaNbHEWIIEM HayYHO-TEXHHYECKOM pa3BUTUH, POJIU
¢u3uKM B pOPMHUPOBAHUM KPYro3opa U pyHKIMOHAIBHOMN
IPaMOTHOCTM YE€JOBEKAa [UIsl PEIICHUs IPAKTHYECKHX
3ajau;

- chopMHpOBaTh YMEHHs pellaTh pacyeTHbIE 3aJaud C
SIBHO 3aJIaHHOW  ()M3UYECKOM MOMCIBbIO, HCIIOIb3Ys
(u3nueckre 3aKOHbl M MPHUHIMIIBI; Ha OCHOBE aHalIM3a
yCIOBHSA 33Ja4d  BBIOMpaTh (U3WYECKYI0 MOJIENb,
BBIICHATh  (u3Mueckue BENUYMHBI U (QOPMYIHI,
HEoOXOuMBbIE Ui €€ PELIeHHs, MPOBOJIUTH pacueTsl U
OLICHUBATh  PEAJIbHOCTh  IOJYYEHHOTO  3HAYCHHS
(¢u3MYeCcKOoil BENMYMHBI, peIlaTh KAueCTBCHHbIC 3a/1auH,
BBICTpauBas JIOTUYECKH HENPOTUBOPEUMBYIO LEMNOUYKY
paccyXJeHUM ¢ Onopoll Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue SBICHUS;

- BIAACTh  OCHOBOMOJAralOIUMH  (U3NUYECKUMHU
MOHATHSMH W BEIUMYMHAMH,  XapaKTEePHU3YIOIIUMU
¢usnyeckre Mpoueccs (CBI3aHHBIMH C MEXaHHMYECKUM

JBHUKXCHHEM, B3aHMOHeﬁCTBHeM TCJI, MCXaHHYCCKUMH
KoJIcOaHUSMHU n BOJIHAMM, ATOMHO-MOJICKYJIIPHBIM
CTPOCHHUEM BE€IICCTBA, TCIIJIOBBIMU ImponeccamMu,
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- BBIABJIATH  IPUYMHHO-CIIEACTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJady, BBIIBUIaTh TUIIOTE3y €€
peuIeHus, HaXOOUTb apryMEHThl Ul J0Ka3aTeabCTBA
CBOUX YTBEPKICHUH, 3a[1aBaTh I1APAMETPbl U KPUTEPUH
peuieHus;

- AHAJIM3UPOBATH MOJYYCHHBIEC B XOJ€ PELICHUS 3a1a4u

pe3yIbTaThl, KPUTUYECKH OLICHUBATD ux
JIOCTOBEPHOCTh, MPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- YMETh TEPEHOCHTh 3HAHWUS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJCH, TpeJyIaraTh OPUTHHAILHBIC
MOJIXO/IbI U PELICHUS;

- CIIOCOOHOCTh MX MCIOJIb30BAHMS B II03HABATEILHOM

Y COLIMAJIbHOU MIPAKTHKE

QJICKTPUYCCKUM W MArHUTHBIM IIOJISIMH, SJICKTPUYCCKHUM
TOKOM, JSJICKTPOMAarHuTHbBIMU KOJIcOaHUSAMU U BOJIHAMMH,
OIITUYCCKUMHU SBJICHUAMH, KBAHTOBBIMH SBJICHUSIMU,

CTPOCHHUEM aromMa u aTOMHOTI'O sapa,
pa,Z[I/IoaKTI/IBHOCTBI-O); BJIaACHUC OCHOBOIIOJIararommumMu
ACTPOHOMUYCCKUMHU IIOHATHUAMU, IMO3BOJIATOIINMHA

XapaKTepHU30BaTh IPOLIECCHI, TPOUCXOALINE HA 3BE3/AX,
B 3BE3/HBIX CHCTEMax, B MEXIaJaKTHUYECKOM cpene;
JBIDKEHHE  HEOeCHBIX Tes, SBOJIIOLUIO 3Be3l U
Bcenennoi;

- copMHpOBATh YMEHHSI IPUMEHSATH OCHOBOIIOJIATAIOIINE
ACTPOHOMUYECKHE TIOHATUS, TEOPUH W 3aKOHBI IS
aHanmu3a U OObACHEHUS (UBNYECKUX  IPOLIECCOB,
MPOUCXOSIIMX Ha 3BE3/aX, B 3BE3HBIX CHUCTEMaX, B
MEXTaJlakTHUeCKON cpene, NBMKEHHS HEOECHBIX Tell,
IBOJIIOINH 3Be31 M BeceleHHoi;

- BJIQJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSIMHU
(3akon BcemupHoro Tarotenusi, I, II u III 3akoHbI
HbroToHa, 3aKOH COXpaHEHHs] MEXaHWYECKON HHEpruu,
3aKOH COXPaHEHMsI MUMITYIbCa, MPUHIUI CYIEPIIO3UIIII
CWJI, IPUHIIMI PaBHONPABHOCTH MHEPUHUAIBHBIX CHCTEM
0TCYETAa; MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOSHUS
BELIECTBA, ra3oBble 3aKOHBI, MepBbII 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DIIEKTPUUECKOTO
3apsna, 3akoH Kynona, 3akoH Oma Juisi ydacTKa LEIH,
3akoH Oma Uil TIOJIHOM AJIEKTPUYECKOW IEeNH, 3aKOH
Hxoynsa - JleHua, 3aKOH 3JIEKTPOMArHUTHON WHAYKIWH,
3aKOH COXPAaHEHUsI HHEPruu, 3aKOH MPSIMOJIUHEHHOTO
pacpoCTpaHEHUs CBETA, 3aKOH OTPAKEHUs CBETA, 3aKOH
MPEJIOMJICHUSI CBETA; 3aKOH COXPaHEHUsl YHEPTuH, 3aKOH
COXpaHEHUS UMITYJTbCA, 3aKOH COXpaHEHUs
IEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUS MacCOBOIO
yucna, mnocrynaarsl bopa, 3akoH  paguOaKTUBHOIO
pacmanga); YBEpPEHHOE  HUCIONb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEW NMpu aHanu3e (U3UIECKUX SBICHUN U
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OK 02. HcnonwzoBatsb
COBPEMCHHBIC CPEJICTBA ITOHCKA,
aHaJM3a W WHTEPIpeTaruu
nHpopmaruu, u
WH(OPMAIMOHHBIE  TEXHOJOTHUU
TUIst BBITTOJTHCHHSI 3amad
npohecCuOHATBLHOM
JEeSTENIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOI'O MMO3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOI'O Ha
Jyajgore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM UM YHUTATEIbCKON
KyJbTYpbl KakK CpEACTBA B3aWMOJCUCTBUS MEXKIY
JIFOJIbMU Y TIO3HAHUS MHUPA;

- OCO3HAaHHWE IICHHOCTH HAyYHOW JIESITCIIBHOCTH,
TOTOBHOCTH OCYIIECTBIISTh MIPOCKTHYIO u
UCCJIEIOBATENBCKYIO I€ATEeIbHOCTh MHINBUIYaTbHO U B
TpymIe;

OBJaanenue YHHUBEPCAJTbHBIMHA Y4eOHbIMH

NMO3HABATEJIbLHBIMH AeiiCTBUSIMH:

B) padoTta ¢ nHpopManmei:

- BIQJIETh HABBHIKAMHU TONyYeHUS WHPOpMAIuu W3
UCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TOWCK, AaHalN3, CHUCTEMaTH3alHI0 |
UHTEpHpeTalyio MHQOPMALMU pPa3JIMYHbIX BHJIOB U
dbop™m mpencTaBIeHus;

- cO3[aBaTh TEKCThl B Pa3IMYHbIX (opMarax ¢ y4eToMm
HasHa4YeHus WHGOpMAIMM ¥ IEJIEBOM ayIuTOpuH,
BBIOMpas ONTUMAalbHYIO (OpMYy TMPEICTaBICHUS U
BU3yaIH3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uH(pOpMAINH, €€ COOTBETCTBHE MIPABOBBIM U MOPAJIbHO-
TUYECKUM HOpMaM;

- HWCHONB30BaTh CpeAcTBA HMH(DOPMAIMOHHBIX W
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTMH B  pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3alMOHHBIX
3ajad Cc coOirofeHueM TpeOOBaHMWK HIPrOHOMHUKH,
TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKCHHS,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON

IPOLIECCOB
- YMCTL YYHUTHIBATH T'paHUIbl NPUMCHCHHA H3YUCHHBIX
bu3uecKux MOJIETICH: MaTepuabHast TOYKa,
MHepIHaIbHask CHCTeMa 0TCYeTa, UCaTbHBIN Ta3; MOJICIN
CTPOCHHS Ta30B, )KUAKOCTEH M TBEPHABIX TEJ, TOYCUHBIH
NEKTPUYECKUH  3apsl, sIepHas MOAEIb  aToMa,
HYKIOHHasT MOJENb aTOMHOTO S1pa TpH pPEUICHUH
¢bu3nveckux 3anau



OK

04.

DddexkTruBHO

B3aMMOJIEIICTBOBATh U paboTaTh B
KOJIJIEKTHBE U KOMaH/1e

OK

07.

ConeilicTBOBaThH

0e30IacHOCTH;
- BJIAJETh HABBIKAMHU pPACIO3HABAHHS M 3alTUTHI

uHpopmanuu, HWHPOPMAMOHHONH  0E30MMacCHOCTH
JTUIHOCTH

- TOTOBHOCTh M CHOCOOHOCTP K O0Opa3oBaHUIO W
CaMOPa3BHUTHIO, CaMOCTOSITEIIEHOCTH u
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE HAaBBIKAMH Y4eOHO-HCCIEI0BATEIbCKOH,

MIPOEKTHOM U COIMAILHON e TENbHOCTH;

ORiiaieHHe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMHI
JeHCTBUSIMH:

0) coBMecTHasl 1eATeJIbHOCTD.

- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON
Y MHAUBUYyaJIbHOM paboTHI;

- TOpUHUMATh II€IM  COBMECTHOM  JESITEeNbHOCTH,
OpPTaHW30BBIBATh M KOOPIWHUPOBATH JEHCTBUS TIO €€
JIOCTHKCHHIO: COCTaBIIATh J1aH JEUCTBUH,
pactpenenaTh PoidM C y4eTOM MHEHUH YJaCTHHKOB
00CyXJaTh pe3ylbTaThl COBMECTHOU paboTHI;

- KOOPJIWHUPOBATH M BBIMIOJIHATH PAOOTYy B YCJIOBHSIX

pealbHOTO, BHUPTYalbHOTO M  KOMOWMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATH MMO3UTHBHOE CTpPaTErnyecKoe
MOBEJICHUE B PA3JIMYHBIX CHUTYalUsAX, MPOSBISTH

TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM
OBilaleHHe YHHMBEPCAJbHBIMH  PeryJsiTUBHBIMU
JeHCTBUSAMM:

I') NpUHSATHE ceOsl U APYTHX JIIOAei:

- IPUHUMATh MOTUBHI U APTYMEHTBI APYTUX JIOACH TpU
aHaJM3€ PE3YNIbTATOB JICATCILHOCTH;

- MPU3HABATH CBOE IMPaBO WM MPaBO APYTUX JIOACH Ha
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTh TTOHUMATh MHP C TMO3HUIIUU
JIPYroro 4eoBeKa

B 00J1acTH 3K0JIOrHY€CKOr0 BOCIIUTAHUS

- OBJaIeTh yYMEHUsAMH paboTath B Tpymme ¢
BBITIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  pOJEH,
IUTAHUPOBATD paboty TPYHIIBL, paloHaIbHO
pacmpeenaTb  JACSATENbHOCTh B HECTAHJAPTHBIX

CUTyaIlusiX, aJleKBaTHO OIIEHUBATh BKJAQJ KaXXJIOTO W3
YY4aCTHUKOB TPYIIBI B pEIICHHE paccMaTpUBacMOU
POOIEMBI

- cpopMHpOBAaTH YMEHHUS MPHUMEHATh IOJYYECHHBIC

9



COXPaHEHHIO OKpY’Karomien
cpenpl, pecypcocOepeKeHHIo,
NPUMEHSTH 3HaHUS 00 U3MEHCHUN
KIIUMaTa, TIPUHITATIBI
OepeKITMBOTO MIPOU3BOJICTBA,
abdeKkTuBHO  JEHCTBOBATH B
Ype3BbIYAHBIX CUTYAIUSIX

[IK 4.5 [Ipunumats yyactue B
COCTaBJIEHUH OM3HEC-TUIaHa

- chopMHpPOBAaHHOCTH  HKOJIOTMUECKON  KYJIBTYpHI,
MOHUMAHWE  BJIMSHUS  COIMAIbHO-3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE HPUPOJHOM M COLMAIBHON
cpensl, OCO3HAaHUE rJ100aJIbHOTO XapakTepa
HKOJIOTMYECKUX Mpo0iIem;

- IUIAHUPOBAaHUE U OCYLIECTBICHUE JCHUCTBHM B
OKpYKalIllel cpelae Ha OCHOBE 3HAHUS  Lienel
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE MACHCTBUN, NPUHOCAILIUX BpE.
OKpYXarOILEH Cpee;

- yYMEHHE  TPOTHO3UPOBATh  HEOJIArOMpPUSATHBIC
OKOJOTUYECKUE  TOCJIEJACTBUS  MPEANPUHHUMACMBIX
JICUCTBUM, MPEIOTBPAILATh HX;

- pacHIMpeHHUE OTbITa ACSITEIHPHOCTU HKOJIOTHYECKOM
HAIPaBIEHHOCTH HA OCHOBE 3HAHUII 10 U3MKe

-YMEHHE NPEABUIETh PE3YJIBTATHI AaHTPOIIOI€HHOTO

BO3/CUCTBUS Ha buochepy.

-U3ydeHue pakTopoB, MOJOXKUTEIBHO U OTPULIATENEHO

BJIMSIIOIIME Ha OPTaHU3M UYeJIOBEKa.

- opMupoOBaHUE 310POBHECOEPETAIOIIETO TOBEICHHUS.

— M3y4eHnEe OMOXUMHYECKUX aCTIEKTOB PAIMOHAIBHOTO
TUTAHUS

3HAaHUA Ui OOBSICHEHHMS  YCJIOBHUH  NPOTEKaHUS
¢u3nYecKux SBIEHUH B TpPUPOAEC W IS TPUHATHSA
IPAaKTHYECKUX PEIICHUH B ITOBCEAHEBHON >KU3HH IS
oOecnieueHns  Oe3omacHOCTM  INpU  OOpallleHuu ¢
OBITOBBIMH ITPUOOPAMHU M TEXHUYECKHUMHU yCTPOWCTBAMH,
COXpaHEHHMsS  37I0pOBbS U COOJIOACHUS  HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpYKAaloOIIeH cpene;
IIOHMMaHUC HeO6XOI[I/IMOCTI/I MMPUMCHCHU A [[OCTI/I)KCHI/II;'I
¢u3uKn W TEXHOJOTMH AN pallOHAIBHOIO
PUPOAONOIH30BAHNUS;

- MI3ydeHue BIMSHUSA PA3IMYHBIX 3aIPSI3HEHUN KaK BUJIOB
AHTPOIIOTEHHOTO BO3JEHCTBHUS.

-BJIMSIHUE AJIEKTPOMAarHUTHBIE MOJIeH, ObITOBAs XUMUS,
U30BITOYHOTO IIIyMa, paJHallui, TEMIIEpaTypbIHa
OpPTraHM3M Y€JIOBEKa.

-OBJIa/ICHUE TIPaBUJIaMU TIOUCKA U aHAJIN3a
OMOPKOIOrMYECKON HHPOPMALIK U3 Pa3TUYHbIX
VCTOYHUKOB
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1.5. PexomeHyeMoe KOJINYECTBO YaCOB HA OCBOEHNE MPOrPaMMBbI U CHUILIHHBI:
MakcumanbHasi yueOHast Harpy3ka o0ydJaromnierocs /6 4acoB, B TOM YHCIIC:
— obs13aTenbHAs ayIMTOpHAs yaeOHas Harpy3ka oOyJaromierocsi 76 4acos.
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2.CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O6beM yueOHOI TMCUMILIMHBI M BUAbI y4e0HOi#i padoThI

Buna yueoHoii padoTnl

Koan4uecTBO 4acoB

MaxkcumanbHas yyeOHass Harpy3ka(Bcero) 76
Oo0s13aTesIbHAsA Ay IMTOPHAs y4eOHas1 Harpy3Kka(Bcero) 76
B ToM umciie:
JIEKIIMOHHBIE 3aHATHS 30
[TpakTHyeckue 3aHATHS 36

KypcoBasi pabota (TIpoeKT)

HE MpeyCMOTpEeHa

Dopma uTOroBoii arrecraunu — auddepeHunpoBaHHbIN 3aUeT
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2.2. TemaTn4yecKuil IUVIaH U coJepKaHue YUeOHOM TMCUMILTHHBI

HaumeHoBanue Conep:xkanue yueOHOro MaTepuasa (0CHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 12COB dopmMupyembie
pa3aeyioB U TEM JadopaTopHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOLYJ/Ib KOMIICTCHIINH
1 2 3 4
OCHOBHOE cOJIepKaHue 64
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBA 6
Tema 1.1. OCHOBHOE cofepKaHHe 4 OK 01
Crpoenue atomoB | TeopeTuyeckoe 00y4ueHne 2
XUMHAYCCKUX CoBpeMeHHass Mojellb CTpoeHus atoma. CHMBOJIMYECKHI S3BIK XUMUU. XUMUYECKUM HIIEMEHT.
SJICMCHTOB U OnektpoHHas kKoHpurypanus aroma. Kiaccupukanms XMMHUYECKUX JIEMEHTOB (S-, P-, d-3JIEMEHTHI).
npupoaa Banentubie 3JICKTPOHBI. BanenTtHoCTb. DJIeKTpOHHAas npupoaa XUMHUUYECKON CBA3HU. 2
XUMHUYECKOM ONEeKTPOOTPULIATEIbHOCTh. BuJpl XUMHUYECKOM CBA3M (KOBaJ€HTHAas, MOHHAs, MeTaJJIM4yecKas,
CBs3U BOJIOPOJIHAs) U CIIOCOOBI ee 00pazoBaHus
IlpakTHyeckne 3aHATHS 2
Pewlenne 3agaHuii Ha MCIOJB30BAHUE XUMUYECKOM CHMBOJMKM W HAa3BaHUW COEIUHEHUU 110
HOMEHKJIATypEe MEKIYHApPOJHOTO COK3a TEOPETMYECKOM M NPHUKIAJTHOM XUMUU W TPUBUAIBHBIX
Ha3BaHUM Ul COCTaBJICHUS XUMHUYECKUX (OPMYN JBYXaTOMHBIX COCJUHEHUH (OKCHIIOB, CYJIb()UIOB,
TUAPUIOB U T.I.) U IPYTUX HEOPraHUYECKUX COEAMHEHUN OTAENbHBIX KilaccoB. [IpakTuueckue 3aganus 2
Ha YCTAHOBJIICHUE CBSI3M MEXKIY CTPOCHHUEM AaTOMOB XUMHUYECKHUX DJIEMEHTOB M IIEPUOAUYECKUM
U3MEHEHUEM CBOWMCTB XMUMHUYECKHX 3JIEMEHTOB M MX COCIUMHEHHUH B COOTBETCTBUU C IIOJOKEHUEM
[lepronueckon CUCTEMBI.

Tema 1.2. OCHOBHOE cO/iepKaHHe 2 OK 01
Ilepuonnueckuii | [lpakTUvecKkne 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa IMepuoanueckas cucreMa XUMUYecKux diieMeHToB J[. . Menneneesa. ®uU3nueckuii CMBICIT

AN. Menneneesa |[eppoguueckoro 3axona JI.1. MeHeneesa. 3aKoHOMEPHOCTH H3MEHEHHS CBONHCTB XMMHYECKHX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHYECKOTo 371emMeHTa B [lepuonnueckoii cucreMe. MUPOBO33pEHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuoauueckoro 3akona JI.11. Menneneesa. [Ipornosst [[.1. Menneneesa. OTKpbITHE HOBBIX 2
XUMUYECKHX AJIEMEHTOB. PellleHne NpakTuKO-OpUEeHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA
XapaKTepU3aLUI0 XUMUYECKUX IeMEHTOB «MeTajuyeckre / HeMeTaIIMUECKUe CBOMCTRA,
3JIEKTPOOTPULIATEIIBHOCT XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKEHUEM B IIEPUOANYECKON cUCcTeMe XuMuueckux aemeHToB .M. MenneneeBay
Pazjnen 2. Xumuueckue peakimuu 10
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Tema 2.1. Tunsl | OcHOBHOE coiep:KaHNE 4 OK 01
XUMHYECKUX Teopernueckoe 00yueHue 2
peakui Kitaccugukaryst ¥ THITBI XAMAYECKMX PEAKIMI ¢ y9aCTHEM HeOpraHndeckux BeiectB. CocTaBieHue
YpaBHEHUH peakluil COeAMHEHUS, Pa3JI0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKIIUii TOPEHUS,
OKHCIICHUS-BOCCTAHOBJICHHS. Y PaBHEHUS OKUCIIEHUS-BOCCTAaHOBIECHUs. CTEIeHb OKMCIICHHS. 5
OkuciuTesnb 1 BOCCTaHOBUTEb. COCTaBIIeHHE U YPABHUBAHUE OKUCIIHTEILHO-BOCCTAHOBUTEBHBIX
peaxImii METOIOM DJIEKTPOHHOTO Oananca. OKUCIUTETBHO-BOCCTAHOBUTEIBHbIE PEAKIIUH B IPUPO/IE,
IIPOM3BOJICTBEHHBIX MPOIECCAX M KU3HEEITEIBHOCTH OPTaHU3MOB
IpakTH4ecKne 3aHATHS 2
KonnuectBeHHbIE OTHOIICHUsSI B XUMUH. OCHOBHBIC KOJTMYECTBCHHBIC 3aKOHBI B XUMHH U PACUEThI MO
YPaBHEHHAM XHMHYECKUX peakiuil. Mojb Kak eJMHHIA KOJMYECTBA BellecTBa. MojspHas Macca.
3aKOHbI COXPAHEHHUSI MacChl W SHEPruu. 3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCHTETbHAS 2
IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHHUSIM XMMHUYECKMX PEAKIIMM C MCIOJIb30BAHUEM MacChl, 00beMa
(HOpMasbHbIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE cojiepKaHue 4 OE 841‘
OJNEKTPONUTHIECKA | TegpeTHdecKoe 00yUeHHE 2 ©
& HHCCOHH?M " [ Teopus snexrponutdeckoil auccounaryn. VoHbI. DIEKTPOIATDL, HENCKTPOIUTHL. PeakLun HOHHOTO
MOHHBI OOMEH ) 5 Mena. Cocrabienne peakuuii MOHHOro OoOME€Ha MYyTEeM COCTAaBJICHHSI MX IOJHBIX U COKPAIIEHHBIX 2
MOHHBIX ypaBHeHH. KHCIOTHO-OCHOBHBIE PEeakiiy. 3a1aHusi Ha COCTABJICHHE HOHHBIX PEaKIHil
JlaGopaTtopHble 3aHATHSA 2
JlaGopaTtopHas paboTta “Tunsl xuMuueckux peakiuii”’. VccienoBanue TUIoB (110 COCTaBY M KOJIHMUYECTBY
MCXOJHBIX M O0OPa3yIOIIUXCs BEIIECTB) W MPU3HAKOB XMMHYECKHMX peakiuil. [IpoBeieHHe peakiuii 2
WOHHOT0 OOMEHA, ONPEIENIEHNE CPEIbl BOJAHBIX PACTBOPOB. 3a/IaHUs HA COCTABJIEHUE HOHHBIX PEaKIMi
KouTtpoabHasn
CrtpoeHue BelecTBa U XMMUUYECKNE PEAKIINH 2
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OCHOBHOE cO/Iep:KaHue 4 OK 01
Knaccudpukanus, | Teopermueckoe o0yuenune 2 g}l{( 225
HOMCHKJIATYPA M | [TpeimeT HeOpraHuueckoi xumun. Kiaccudurarms HeopraHuueckux BerecTs. [IpocThie U CII0kKHbIE
CTPOCHHE BeniecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTEI, COJIN). B3auMocBs3b
HEOPraHMHCCKUX | yeopranMyeckuX BENIECTB. ArperaTHble COCTOSHUS BelecTBa. Kpucrammyeckue 1 aMopQHbie 2
BEIIECTB

BellecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAsl, MOHHAs, METAJLIIMYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIeTKU. 3aBUCUMOCTb
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XMMHYECKON aKTHBHOCTH BEIIECTB OT BHJa XMMUYECKOW CBSI3H U THIA KPHCTAIUINYECKON PEIIETKH.
[TprumHBI MHOTOOOpA3Ns BEIIECTB

IIpakTnyeckue 3aHsaATHS

HoMmeHknaTypa HeOpraHM4eCcKHUX BEIIECTB: HAa3BaHUE BELIECTBA UCXOMAS M3 UX XUMHUYECKOH (hopMyIibl
WIA COCTaBJICHHWE XHMMHUYECKOH (OpPMYNIbl HMCXOIs W3 Ha3BaHUS BEIIECTBA IO MEXKIYHAPOIHON
(MIOITAK) mnu TpuBHanbHOW HOMEHKJIaType. PerieHue mpakTHUeCKUX 3aJaHU MO KJIacCH(HKAINH,
HOMEHKJIAType ¥ XUMHUYECKUM (POpMyJiaM HEOPTaHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (YrapHbBIH Tas,
YTJIEKHUCIBIN ra3, aMMHUaK, TalleHas U3BeCTb, HeralleHast U3BeCTb, MUThEBas COJA U APYrHX): Ha3bIBaTh U
COCTaBIIATH (POPMYIIBI XMMHUYECKHX BELIECTB, ONPEACIATh MPHUHAMICKHOCTh K Kiaccy. VcTrouyHuKu
XUMHUYEeCKOH HHpopManuu (cpeacTB MaccoBod uH(popmauuu, cetb WMutepHer m apyrue). Ilouck
nH(OpMaIMK 10 Ha3BAHUSIM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiaM

Tema 3.2. ®usuko-| OcHOBHOE cojiep:KaHHe OK 01
XUMHHECKHe TeopeTnueckoe o0yueHue gllé 2%—
CBOMCTBA Mertamnel. O0mue ¢puznyeckue U XMMUYECKHe CBOMCTBA MeTauioB. CriocoObl MmojyueHus. 3HaYeHHe
HCOPraHUYCCKUX [MeTallsIoOB M HEMETA/UIOB B IPUPOJAE U >KU3HEACATEIBbHOCTU 4YEJIOBEKa M opraHu3MoB. Kopposus
BCLICCTB METAJIJIOB: BUJIbI KOPPO3HH, CIOCOOBI 3alIIUTHl METAJUIOB OT KOPPO3UHU
Hemerannel. OOmme ¢usnyeckue W XUMHUYECKHE CBOMCTBa HEMETAIOB. THIIMYHBIE CBOMCTBA
HemetayioB [V— VII rpynn. Knaccuduxarnus u HomeHkIaTypa coeAMHEHUH HeMeTaioB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IPUPOJIE
XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEAUHEHUH,
BBICIINX OKCHJIOB M THAPOKCHIOB
IIpakTnyeckue 3aHsaATHS
CocraBieHne ypaBHEHMM XMMMUYECKHX PEAKIHUI C ydacTHEM IPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METaJJIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA.
PemieHne npakTUKO-OPUEHTHUPOBAHHBIX TCOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IOJIYYEHUE H
0e30macHOE HCMOJIb30BAaHUE BAKHEHIINX HEOPraHMYECKMX BEUIECTB B OBITY M IPaKTUYECKOH
JIESATEIbHOCTH YEJIOBEKA
Tema 3.3. OCHOBHOE cO/iepKaHHe OK 01
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WNnentudukanus | JlaGoparopHbie 3aHATHS 2 8% 8‘2‘
HCOPraHM4CCKUX [ TagopaTopHas padora «MmeHTH(UKAIHSI HEOPTAaHHYSCKHUX BEIIECTBY.
BCIIECTB Pemienne skcnepUMEHTANBHBIX 3a7ad MO XHWMHUYECKHMM CBOMCTBAM METAVIOB U HEMETAJUIOB, IO
PacIO3HABAHMIO U MOJYYCHUIO COETMHEHU METAJUIOB U HEMETAJIOB. 5
Wnentndukamus HEOPraHWYECKUX BEIIECTB C HCIOJB30BAaHUEM HX (PHU3HKO-XMMHYECKHX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHJI-
AQHUOHBI, Ha KATHOH aMMOHMUS
KoHnTpoabHasn .
CBolicTBa HEOPTAHUYECKUX BEIIECTB 2
padora 2
Pasznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelIeCTB 24
Tema 4.1. OCHOBHOE cOjiepKaHne 4 OK 01
Knaccudukanus, | Teoperuuyeckoe oGyyeHnune 2
CTPOCHHUE 1 [losiBieHHE 1 pa3BUTHE OPraHUYECKON XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecro u
HOMCHKJIATYPa  |3HayeHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
OPraHMYCCKUX  [XpPMHUYECKOE CTPOCHHME KaK IOPAJOK COEAVMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJCHTHOCTH.
BCIICCTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. byrtneposa.
VYriepoaHslii CKeJIeT OPraHUYEeCKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2
[lonsitTne o QynkunonanbHoi rpynne. Panukan. IlpuHuunel KiacCU(pUKalMM OpPraHUYECKUX
coequHeHU. MexnyHapoiHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYpbl OPraHUYECKUX
coenuaeHuil. [lonstre 00 a3oTcomepXkalMX COCAMHEHHUSIX, OWOJIOTHYECKH AKTHUBHBIX BEIIECTBaX
(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUAX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3B€HO)
IIpakTHYeckue 3aHATHSA 2
Homenknatypa OopraHMYecKMX COEIMHEHHMH OTAEIbHBIX KJIACCOB (HACBHILIICHHBIC, HEHACHIIIEHHBIC WU
apoMaTHYECKHE YTIEeBOJIOPOAbI, CIIUPTHI, (PEHOINBI, albJErubl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)
CocraBieHrne TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOPMyS OpPraHMYECKUX BELIECTB OTICIBHBIX 5
KJIACCOB, HMCIOJIb3YSl UX Ha3BaHUS IO CHUCTEMAaTHUECKOH M TpPUBUAIBHON HOMEHKJIAType (ITHJIEH,
alleTWIeH, TIHMLEpUH, (eHomn, (GopManbIeruj, YKCycHas KHCIOTa, TMUIHMH). Pacdersl mpocreiiieit
dbopMyIbl OpraHu4YecKOl MOJIEKYJIbI, HCXO0JIA U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2. OCHOBHOE cofepKaHHe 12 OK 01
CsoiictBa TeopeTuveckoe o0yueHue 6 OK 02
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OPTraHUYECKHUX
COEIMHEHUN

OU3MKO-XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COCJAMHEHUN OTHENBbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALIMU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTUYECKUH psii 1 o0mas Gpopmyna; u3omepus;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYYEeHHUS):

— TpeaenbHbIe YIIeBOAOPObI (TKaHbl U IMKIOAKaHbl). ['opeHHe MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIlJIa B IPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIEBOAOPOI0B, HAX0XKICHHUE B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempenenbHble (QJKCHBI, aJKWHBl W aJKaJAWCHBI) W apOMaTHYECKHE YIJIeBOAOPOIbl. [ opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYpPHOT'O IJIAMEHU ISl CBAPKU U PE3KU METAJIIIOB

— KHUCJIOPOACOepKallie COeAUHEHUs! (CIIUPTHI M (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aTbIAETH/IbI
U KETOHBI, JKUPBI, YrieBoisl). llpakThdeckoe NpPUMEHEHHE STHICHIJIHMKOJS, TIHIEpHHa, (eHoma.
[Tpumenenue ¢opmanpaeruia, auneTalbleruaa, YKCYCHOHM KHCIOThl. Mblda Kak COJIM  BBICHIMX
KapOOHOBBIX KUCJIOT. MOIOMIME CBOHCTBA MbLJIa

— a30TcojepXalllie CcoeluHEeHUs (aMMHBI M AaMHUHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CHUHTeTHYeCKHe U OMOJIOTHYECKU-aKTHUBHBIE). MOHOMEp, MOTUMEp, CTPYKTYPHOE 3BEHO.
[Tomumepu3zanus dTHIIeHa Kak OCHOBHOE HAIPABJIEHUE €0 UCTIOIb30BAHUS.

I'eHeTnyecKas CBsI3b MEXAY KJaCCaMHM OPraHUYECKUX COEIMHEHUIN

HpaKTquCKI/Ie 3aHATHSA

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAEIbHBIX KJIAcCOB (TpUBHANbHAs U MEXKIyHapOJHAs
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJIYUYEHNUs): NMpeeibHble (AIKAHbI U IUKIOAIKAHBI),
HenpeaeNbHble (aJKEHbI, aJKUHBI U aJIKaJIuE€Hbl) 1 apOMATUYECKUE YTIIEBOJAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHMCJIOTBI U 3QUpPbI, adbAETHJIBl U  KETOHBbl, AaMHMHbI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PpEaKIHi C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE MO TMPEAJIOKEHHBIM II€MOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBONMCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEeHHS W Ha3BaHME OPraHMYECKUX COEJUHEHHM MO TPHUBHAIBHOM MM MEXIyHApOIHOM
CHUCTEMATUUYECKON HOMEHKJIIATYPE.
Pemienne nNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOWMCTBA OPraHUYECKHX
COEJIMHEHUH OTAEIBHBIX KJIacCOB

JlabopaTopHasi padora

JlaGopatopHas pabota “[IpeBpalieHus: OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonydyenue 3THIIeHA U U3YYEHUE €ro CBOMCTB. MOIETMPOBAHUE MOJIEKYJ U XUMUUYECKUX MPEBPaIICHUN
Ha MpUMeEpe dTaHa, STWIEHA, alleTUJIEHa U Jp.

OK 04
[IK 4.5

Tema 4.3.

OcHoBHOE co/lep:KaHue

OK 01

17




OK 02

Unentudukanus | Teopermyeckoe o0yueHue 4
OpPraHutdCCKHX [ ByoopraHM4YecKHe COEOUHEHHsA. I[IpuMeHeHHe u OWOJIOTHYecKas pOJib yriieBoaoB. OKHCICHHE oK 04
BCIECTB, UX YIJIEBOJIOB — HCTOYHUK SHEPTUM JKUBBIX OpraHu3mMoB. OOJIaCTH TPUMEHEHHS aMHHOKHCIIOT. 9
SHA9CHUC 1 [IpeBpamienusi OCTKOB MUINM B OpraHu3Me. buonormyeckwe ¢yHknuu OenkoB. buonornyeckue
TIPUMCHCHUC B | dhynkimu sxkupos. Ponb oprannyeckoil XMMUHK B PEIIEHUH TPOOJIEM MUILIEBOH 6€3011acCHOCTH
OriToBOH 1 _| Ponb  opraHuueckoil XMMHH B DEILICHHH NPOOIEM JHEPreTUYECKOH OEe30MacHOCTH, B Pa3BUTHH
NpOUSBOACTBCHHOM | \je nyiumbl, O31aHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHMKOB SHEPTUH (QJIbTEPHATUBHBIE HCTOYHUKH
ACATCIABHOCTH | syeprym). OmacHOCTh BO3JCHCTBHMS HA SKMBBIE OPraHM3Mbl OPraHMYECKMX BEIECTB OT/ENbHBIX 2
Hejoseka KJIaCCOB (yIJIEBOJOPO/IBI, CIUPTHI, (PEHOJIBI, XJIOPOPTaHMYECKHE IPOU3BOAHBIE, ANBAETHIABI U Jp.),
CMBICJI TOKA3aTeJsl IPeJIeIbHO JOMYCTUMON KOHIIEHTPAIIH
JlabopaTopHbie 3aHATHS 2
JlaGopaTtopHast pabora: “UneHTrdukaius opraHM4eCKuX COSTMHEHNUN OTACIbHBIX KIacCOB”
W neHTuduKaiys OpraHiuecKuX COSIMHEHUI OTIEIBHBIX KJIACCOB (Ha MpUMeEpe allbJIeTHI0B, KpaxMalia,
YKCYCHOM KHCIIOTHI, O€IKOB M T.I.) C HCIOJb30BAHUEM HX (U3UKO-XMMHYECKHX CBONCTB U
XapaKTEPHBIX KAa4YeCTBEHHBIX peakiuid. JleHaTypanusi Oenka Tpu HarpeBaHuu. l[BeTHbIe peakiuu 2
O0enkoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHTHAJNIA C TOYKH 3PEHUS XHUMHUYECKHX IPOILECCOB TIPU
NPOTEKaHUU KaUeCTBEHHOM peakIuy, MO3BOJISIOIEH HIEHTH(PULINPOBATH NPeI0KEHHbBIE OpraHuYecKHe
BEIIECTBA
Kourpoaknas CrpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB 2
pabora 3 PYKTYP p H
Pazpnean S. Kunernuyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHUYECKHX PeaKIui 4
Ckopoctb OcHoBHOE conep:kanne 4 85 Oé
XUMHHYCCKHIX Teoperuueckoe o0yueHue 2 0
PEaKIlIH. CKOpOCTh peakIyu, e¢ 3aBUCHMOCTh OT Pa3IMYHBIX (aKTOPOB: MPHPOJBl PEArHPYIONINX BEUICCTB,
XIMIICCKOe KOHIIGHTPALlMM pPEarupyrolx BeLIeCTB, TEMIEepaTypbl U IUIOMIAJH PEAKIHOHHON MOBEPXHOCTH.
PaBHOBeCHE Tennosie 3 PEKTH XUMHUECKUX pEaKIHil. DK30- U SHIOTCPMUUECKHE, PEAKITHH. 5
OObparuMocTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBHEM pPa3IM4HBIX
(bakTOpOB (KOHIICHTPAIIMS PEareHTOB WJIH MPOIYKTOB PEAKIINH, ABICHUE, TEMIIEpaTypa) sl CO3MaHuUs
ONTUMAJIbHBIX YCIOBUH IIPOTEKaHUs XuMudyeckux npoueccos. IIpunnun Jle [larense
IpaKkTHYecKHe 3aHATHS 2 8{% 8%
Penrenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUH Ha aHaidn3 (aKTOPOB, BIUSIONIMX Ha H3MEHEHUE
CKOPOCTH XMMHMYECKON pEaKIMH, B T.4Y. C MO3UIMHA KOJOTHUYECKH [EIeCO00pa3HOro MOBEACHUS B OBITY 2

U TPYJIOBOM JESTEILHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/I0POBBS M OKPY’KaIOIEH MPUPOTHOM Cpeibl.
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PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWii Ha mnpuMeHeHnue npuHuuna Jle-llarense mist
HAXOXJICHUS HANpaBICHUS CMEUICHUS PAaBHOBECHS XUMHUYECKOW peaknmuu W aHanu3 (akTOpOB,
BIIUSIIOUINX HA CMEIEHUE XUMUYECKOT0 PaBHOBECHS

Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHoOE coepxxaHue 85 85
Tonsthe o Teopernveckoe odyueHue OK 07
pacTBopax v
PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl MPHUTOTOBJICHHS PAaCTBOPOB.
PactBopumocTh. MaccoBasi 707 pacTBOPeHHOro BemiecTBa. CMBICT TIOKa3aTeNs MPEACIbHO
JOTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKO 0€30MacHOCTH.
[IpaBmia SKONOTHYECKH IEJIecOo00pa3HOTO TOBEICHUS B OBITY M TPYJOBOM JEATSIBHOCTH B IICIIAX
COXPAaHEHHUS CBOETO 3/I0POBbS U OKPYXAIOIIEH MPUPOTHON Cpelibl; OMACHOCTh BO3ACUCTBUS HA YKUBBIC
OpPTaHW3MBI OTPE/ICIICHHBIX BEIIECTB. PeleHne mpakTHKO-OpUEHTHPOBAHHBIX PACYCTHBIX 3aJlaHUN Ha
pacTBOPBI, UCTOJIb3yeMble B OBITOBON U MPOU3BOACTBEHHOM I€ATEIHLHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE ColepKaHHe 8% 8 5
HfCHeHOBaHHe JlaGopaTopHble 3aHATHS OK 04
CBOWCTB pacTBOPOB
JlabopaTtopHast pabota «I[IpuroroBieHue pacTBOPOB».
[TpuroTtoBneHne pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHIIEHTpAIHH (C MPAKTHKO-OPHUEHTHPOBAHHBIMH
BOTIPOCAMH) U OTIpeIeNICHUE CPeIbl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE Colep:kaHNe (colep:KaHne MPUKJIATHOTO MOTYJIsI)
Pa3zpen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM 1eATEJIbHOCTH YeJ0BEKa 85 8%
Xumus B ObITY U |QcHoOBHOE coJiep:KaHue OK 04
IIPOU3BOJICTBEHHON OK 07
p 1 TeopeTnueckoe o0yueHue
IEeITEIbHOCTH > v "
eroBeKa Hogeiimme nocTmxeHuss XUMUYECKONH HAYKU U XUMUYECKON TeXHOJIOTHH. Poib XuMum B oOecreyeHun
q

9KOJIOTHYECKOM, SHEPTeTUYECKON U MUIIEBOM 0€301aCHOCTH, pa3BUTHH MeIuIUHEL. [IpaBuiia moucka u
aHanmM3a XUMHMYeCKOW HHGOpMAIMM M3 pa3IMYHBIX HMCTOYHUKOB (HayyHas W YydeOHO-Hay4yHas
JUTepaTypa, CpeicTBa MaccoBoi nHGopmaluu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA

[Mouck u aHanM3 KEHCOB O MPUMEHEHHHM XMMHYECKUX BEIIECTB M TEXHOJOTHH C y4eToM Oymymiei
npoecCHOHANBPHOM  NEATENbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOMTENbHbIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE ~MaTe€pHalbl, KpacKH, CTEKJIO, KepaMuKa, MaTephaybl [JIs DJIECKTPOHUKH,
HAaHOMAaTEpHaJIbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHHKM DSHEPrUU, OPraHMYECKME W MUHEpaIbHbIC
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ynoOpeHus, JIekapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHSL.
3ammra: [lpeacraBienne pe3ynbTaToB pelIeHus KeHcoB B opMe MUHU-IOKIIAJA C Mpe3eHTaluel

HpOMe)RyTO‘lHaﬂ aTrrecranusd 1mo JMCuuIJInHe

Bcero

76
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2.3. IlpumMepHasi TeMaTHKA KYPCOBBIX padoT — He NPeAyCMOTPEHO

2.5. TlpumepHbIii nepedeHb BONPOCOB K TH(pdhepeHIITUPOBAHHOMY 3a4eTy

1. buonorus, kak Hayka, ee JOCTUKEHUS, CBA3M C IPYIMMH HayKamMHu. MeTobl N3y4eHHUs KUBBIX
00BbekTOB. Ponp OHoOrUM B )KU3HU U MPAKTUYECKOM EATEIBHOCTH YEIOBEKa.

2. llapcTtBO pacTeHMii, €ro OTAWYHUS OT JPYruX LAPCTB JKUBOW MpHUPOAbl. OOBsICHUTE, Kakas
rpyIIa 3aHMMAaeT B HACTOAILEE BPEMs FOCIIOACTBYIOLIEE ITOI0KEHUE Ha 3eMIIE.

3. IlpusHaku *UBBIX OpraHu3MoB. OCHOBHBIE OTJIMYMS XKMBBIX OPIaHU3MOB OT TEJl HEKUBOU
IIPUPOJBIL.

4. Dxonoruueckue (Omormueckue) (akTopbl, UX BIMSHUE Ha opraHusMm. [IpuBemute mpumeps
KOHKYPEHTHBIX OTHOLICHUN B IPUPOJE U PACKpOMTE MX 3HadeHHEe. Kak 4eloBEeK MCIOJb3yeT
3HAHMS O KOHKYPEHIIUH B MPAKTUYECKOU NeATEIbHOCTH?

5. KnerouHoe cTpoeHHEe OpraHuM3MoB, KakK JOKa3aTebCTBO HMX pOJCTBA, €IUHCTBA >KUBOM
npupozsl. CpaBHEHHE KIETOK pacTeHUN U rpuOoB.

6. IlpucnocobiaeHus OpraHu3MOB K pa3IMYHbIM OHOJIOTHYECKUM (aKTOPaM.

[TpuBennTe npUMepsl Napa3sUTUUECKUX OTHOLIEHUH B IPUPOJE U PACKPONUTE UX 3HAUCHHUE.

7. Knerka — eauHuIa CTpOEHUS U KU3HEAEATEIbHOCTH opranu3Ma. CTpoeHue KJIeTOK pacTeHUH u
KUBOTHBIX.

8. PackpoiiTe poab OeNKOB B OpraHU3Me M0 CIeIyIOIEMy TUIaHy: B KaKUX

NPOAYKTAaX COAEpXKAaTcsl KOHEUYHbIE NPOAYKTBHI, pacIICIUICHHE B IHIIEBAPUTEILHOM KaHale,
KOHEYHBIE TIPOTYKTHl 0OMEHa, poJib 0enkoB B opranuzMe. OOBICHUTE, TOYEMY B IHIIEBOM PAllMOHE
JeTe U MOJAPOCTKOB JOJDKHBI 0053aTeIbHO IPUCYTCTBOBATH OEJIKH.

9. Y. JlapBHH — OCHOBOIIOJIO’)KHUK YYE€HHUs 00 3BONIIOLMU. J[BHKYIIIME CHUIIBI HBOIIOLHH.

10. DOxkosorumsi — Hayka O B3aUMOCBA3SIX OpPraHU3MOB M OKpY)XKarolled cpeasl. 3HaueHue
HKOJIOTMUECKUX 3HAHUI Ha COBPEMEHHOM JTalle.

11. HacnencTBEHHOCTh M W3MEHYMBOCTh — CBOMCTBA OPraHM3MOB, MX 3HAUEHHUE B 3BOJIIOLUHU
OpraHuyeckoro mupa. I'eH, reHoTumn, GeHOoTHII.

12. MHoroo0Opa3ue >XHBOTHBIX — pPE3yJIbTaT HBOJONUH. OIHOKIETOYHBIE W MHOTOKJIETOYHBIC
KUBOTHbIE. [loueMy OJIHOKJIETOYHBIE JKUBOTHBIE CYLIECTBYIOT B INPUPOJE Hapsay
MHOTOKJIETOYHbIMU? Cpelu TOTOBBIX MUKPONPENapaToB MNPOCTEHIINX HaWauTe HHPY30pHUI0 —
Tyenbky. [1o kakuM npu3HaKaM Bbl €€ onpeaenu?

13. OcobGeHHOCTH XMMUYECKOTO COCTaBa XKHUBBIX OpraHu3MoB. OpraHuyeckie BelecTBa, uX pojb B
OpraHusMe.

14. Tlpucnoco6ieHHOCTh NTHUIL K MOJIETY BO BHEIIIHEM U BHYTPEHHEM CTPOCHUH, Pa3MHOKEHHE.

15. OObscHuTE, B UeM MPOSIBISAETCS OTHOCUTEIbHBIN XapaKTep MPUCIIOCOOIECHHOCTH?

16. Hcnonbe3ys 3HaHUS O CTPOCHUHU M (PYHKIIMH CKeJleTa JeloBeKa, PacKporTe

OCOOEHHOCTH TEpBOM JOBpaueOHOM MOMOIIM MpH IeperomMe pedep, MO3BOHOYHUKA, TpaBMax
yeperna.

17. Bwung u ero npusnaku. MHOrooOpa3ue Bu0B. Peakre u ncye3arnme BUIbl

pacTeHHUH M JKUBOTHBIX, MEPHI UX coXpaHeHUs. Ha30BUTE M3BECTHBIE BaM PEIKHE M MCUE3AIOIINE
BHJIbI PACTECHHI.

18. TlpucnocoGieHHOCTh PhIO K )KU3HU B BOJIE BO BHEITHEM U BHYTPEHHEM

CTpOCHUH, pa3MHOKeHHe. Kak 4eIoBeK MCHOIb3yeT 3HAHUS O KU3HENEATENbHOCTH PbIO I MX
HCKYCCTBEHHOI'O Pa3BEICHUS?

19. BuocoumanbHas mpupona uenoBeka. ComuanbHas W TPUPOAHAS Cpela, ajanTaius K Heu
YeIJI0BEKA.

21



20. IlapctBo Oakrepuil, OCOOEHHOCTHM CTPOCHHMS M >KU3HEICATEIbHOCTH. bakTepuanbHble
3a00seBaHus, X MPOPUIAKTHKA.

21. Asrtotpodroe nmuranue. OTOCHHTE3, €T0 3HAUCHUE.

22. XapakTepucTHKa IapCTBa >KUBOTHBIX. Ponb XKUBOTHBIX B mpupoae. Cpeau TOTOBBIX
MUKPOTIPENApaToOB MPOCTEUIINX HAUIUTE IBIIVICHY 3€JEHYIO.

OO0BsicHUTE, TOUYEMY IBIJICHY 3€JIEHYI0 OOTAHUKU OTHOCAT K PACTEHUSIM, a 300JI0TH K >KUBOTHBIM?
23. buonornyeckoe 3HaueHue pa3sMHOKEHHUs. CrocoObl Pa3sMHOXKEHHUS, MX HCIOJIb30BAHUE B
NPAaKTUKE BBIPAIIUBAHUS CEIbCKOXO3AHCTBEHHBIX PACTCHUN M JKUBOTHBIX, MUKPOOPTaHU3MOB.

24. Tlo3BOHOYHBIC KXHMBOTHBIE, UX Kiaccu(UKauus. YCIOXKHEHUS MIICKOMUTAIOMIUX B Mpolecce
sBommonuu. Onpenenure MecTo BHJIA JIMCUIBI OOBIKHOBEHHOW B CHCTEME >KMBOTHOTO Mupa (THIL,
KJIacC, OTPsIJI, CEMENHCTBO, POJ).

25. ATrpOd’KOCHCTEMBI, UX OTIWYHMS OT MPHUPOAHBIX 3KocucTeM. llociencTBus IesTeNbHOCTU
yenoBeka B skocucteMax. CoxpaHeHHE SKOCUCTEM.

26. TlokpweITOCEMEHHBIE paCTEHUsI — TOCIOJACTBYIONIAs TpyImma pacTeHuid Ha 3emute. Kiaccel
NoKpeIToceMeHHBIX. Cpean repOapHBIX JK3EMIUIIPOB WM JKMBBIX PACTCHWHA HalauTe
MOKPBITOCEMEHHBIE, TPHHAIISKAIIIE K pa3HbIM KiaccaM. [1o kKakuM mpu3HaKaM BbI UX OTIHYUTE?
27. Dxonoruyeckue mpoOIeMbl, UX BIUSHUE Ha KU3HD YeJIOBEKa (MapHUKOBBIA P (deKT, BRIpyOKa
JIECOB, KHCIJIOTHBIC JIOKIU U APYTHE 3arPSI3HEHUST OKPYKAIOIIEH CPEJIbI).

28. MHcmonb3ys 3HaHUS 00 HIMMYHHTETE, OOBSICHUTE, C KAKOH 1I€ThI0 YENIOBEKY JeJIal0T IPUBUBKU
¥ BBOJSIT CHIBOPOTKH. Kak MOHO MOBBICUTH 3allIUTHBIE CBOMCTBA oprann3ma? Kak 3ammtuth cedst
ot BUY — undexkuuu u 3a6onesanus CITNIom?

29. buocdepa — rinobanpHas OuocucTema, ee rpaHuIlbl. JKMBoe BemecTBo

ounocepsl. Poib yenmoBeka B COXpaHEHUH OHMOPa3HOO0pasusl.

30. IIpuemsl BeIpamMBaHUs KYIbTYPHBIX PACTCHUH, NX HAyYHOE 00OOCHOBAHUE.

OObsicHUTe, TTOYEMY MHHEpalbHbIE yI0OpeHUs HEOOXOJUMO BHOCUTH CTPOrO IO HOPME U HeE
XPaHUTh MOJT OTKPBHITHIM HEOOM.

31. KpyroBopoT BemiecTB M TpeBpalleHHE HSHEPTruu B HKOcUcTeMe. Ponb mpou3BoAuTENEH,
noTpeOuTeNneil u pa3pynmTeneld OpraHn4ecKrux BELIECTB B IPUPOJIE.

32. Jaiite Hay4yHOe 00OCHOBaHME (PAKTOPOB, COXPAHSIOMIMX U PA3PYLIAOIINX3A0POBEE YETIOBEKA.
Bpennbie U mone3Hble MPUBBIYKH, UX BIMSHUE Ha COCTOSHUE 30pOBbs. OOBSICHHUTE, TTOYEMY B
nocjeIHee BpeMsi CTAHOBUTCS TIPECTHKHBIM BECTH 3/I0POBBIA 00pa3 KU3HH.

33. XumHueckuil cocTaB KICTKH. Poib BOIBI M MHHEPATBHBIX BEIIECTB B JKU3HH KICTKH WU
OpraHusMa.

34. XuBoTHbIe — BO30yAWTENH U TIEPEHOCUYMKH 3aboieBaHWil dyenmoBeka. [IpodmimakTuka
3a0osneBaHuil YHLIE(DATUTOM, MaIsIpUEH, TU3EHTepHel, YeCOTKOHN | T. II.

35. DKOCHCTEMBI, CTPYKTYpa 3KocucTeM. IIuieBsie CBsI3u B 3KOCUCTEMAX.

36. Pousb KMBOTHBIX B MpHUpoJe U Xu3HU yenoBeka. Cenekuusi. JlomamHue xuBoTHbIE. OXpaHa
KHUBOTHBIX. Ha30BHUTE peKuX U MCUYE3aI0MINX )KUBOTHBIX.

37. HacnemoBanue mpuU3HAKOB Yy uenoBeka. HacnencrBeHHble O0o0Je3HM, WX MOPUYMHBI U
peynpexIeHue.

38. bBuocdepa. CtpocHue. OyHKIHH.

39. Mecro u poiib 4eI0BeKa B CUCTEME OPIraHUYECKOTO MUPA, €r0 CXOJICTBO C MIIEKOIUTAIOLUIIMHU
’KUBOTHBIMH U OTJINYHE OT HUX.

40. Aouotnueckue (aktopsl cpensl. buortuueckue gaxtopsl cpenpl. Llenu nutanus.
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3. YCJIOBUS PEAJIMBAIIAU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. Jna peanu3anuM NpPOrpaMMmbl y4eOHOHW JUCHHUILUIMHBI JOJKHBI  OBITH
NpeayCMOTPEeHbI cJIeAyolue clielialbHble OMeIleHUs:

Kaouner bwuoJioruu, ocHameHHbI 000py/lOBaHMEM M TEXHHYECKUMH CpEICTBAMU
00y4eHus:

KommnuiekT yyeOHo# Mebesu:

YYEHUYECKHE CTOJbI — 14 mmiT.,

CTyJbs — 28 1mIT.,

npenojaBaTenbCckuii cton — 1 mrT.,

nocka yaeoHas — 1 mr.,

TpuOyHa manast — 1 .

Haruasigablie cpencrBa o0yueHus:

KOMIUIEKT Y4eOHO-HArJIAIHBIX MOCOOMH (IIaKaThl, pa3laTO4HbI MaTepuan) — 12 mr.,
KOJUIEKIIUS CJIOBapeil pycckoro si3pika — 4 IMIT., KOMIUIEKTHl Y4eOHO-HATsHOTO 000PYAOBaHHUS,
pabouas mporpamma AUCHMILTUHBL, (POHIBI OIIECHOYHBIX CPEICTB, MEH3YPKH, TUIETKU-KANIEIbHHUIIBI,
TEPMOMETPHI, GUIBTPOBANbHAS Oymara, MPOMBIBAJIKH, CTCKISTHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH,
dboHapuku, HaOOp PEaKTHUBOB, CTEKIITHHBIC MANOYKH, IITATUBHI I MPOOUPOK; MEPHbIE IIUIHHIIPHI,
BOPOHKHU CTEKJISIHHBIC, BOPOHKHU JAenuTeNnbHble umuHapuueckue (50-100 mit), CTynKu ¢ IECTUKOM,
dapdopoBble dYamIKK, NHHLIETH, QWIBTPEI OyMakHbIe, BaTa, Mapisi, YacoBBIE CTEKIa,
AIIEKTPOIUIUTKH, JTA0OPATOPHBIC IITATUBBI, CIUPTOBBIE TOPEIKH, CIIMYKH, TPUOOP ISl TIOTYIEeHUS
razoB (WM mTpoOMpKa C Ta300TBOJHOM TpyOKoi), aepxaTenu JUisi MPOOUPOK, CKISTHKHU MJis
XpaHEHHUs] PEaKTHBOB, Pa3/laTOYHbBIC JIOTKU; XuMH4eckue crakansl (50, 100 u 200 mn); mmarenw;
MUHIETHl; TUTEIbHbIC MIMIIBI; CEKyHIOMEpHl (TaiimMepbl), MepHble mpobupku (Ha 10-20 mu) u
MepHbie konobl (25, 50, 100 u 200 mi), BoasHas OaHsi (WM TEPMOCTAT), CTEKIISHHbBIC MATOYKH;
KOHUYeckue Koyobl s TuTpoBanus (50 u 100 Mi1); HHIMKATOPHBIE TIOOCKH AJis onpenenenus pH
U CTaHJapTHas MHIMKATOpHAs IIIKalla; YHUBEPCAIbHBIN MHANKATOP; nuneTku Ha 1, 10, 50 mn (umm
no3aropel Ha 1, 5 u 10 mut), OrOpeTKH i TUTPOBaHMsI, MeaUuIIMHCKUE mmpuiel Ha 100-150 Mo,
nabopaTopHble W/WIM aHAIUTHYECKUE Becbhl, pH-MeTphl, cymmabHbIM mKad, u ap. sadopaTopHoe
obopynoBaHue

Texnuyeckue cpeacrBa odyueHusi: HoyrOyk — 1 mr., pabouee mMecTo mpernoaaBaress,
NEePCOHAIbHBIN KOMIBIOTEP C MOAKIIOYEHHEM K ceTu «MHTepHeT», MepeHOCHOe MYJIbTUMEAUHHOE
o0opynoBaHue (BUACONPOCKTOP, IKPaH, KOJOHKK) — 1 miT.

IIporpammHoe odecnieueHne 00mero 1 NpogeccHoOHAJIbHOI0 HA3HAYCHUS

Microsoft Office Professional Plus 2016 Russian Academic OLP 1 License No Level,
Microsoft WINHOME 10 Russian Academic OLP 1 License No Level Legalization Get Genuine,
Microsoft Windows Professional 10 Sngl Upgrade Academic OLP 1 License No Level, Adobe
Reader, Google Chrome.

3.2. HNudopmannoHHoe o0ecrieyeHHe pean3alui NporpamMmsl

[lepeuenp pexkoMeHAyeMBIX Y4eOHBIX H3AaHUN, VHTEpHET-pecypcoB, IOMOIHUTEIHHON
JTUTEpaTyphl

1. buonorus. ba3oBslit u yrayoneHHslit ypoBHU: 10—11 kiacchl: y4eOHHMK JIISICpPEIHEro
obmiero obopazoBanus / B. H. Speirun [u ap.]; mox oOmieit penakimeit B. H. SApeiruna. — 2-e usm.,
nepepab. u gom. — MockBa: M3marensctBo FOpaiit, 2023. — 380 c. — (O6meoOpa3oBaTenbHbIMA
k). — ISBN 978-5-534-16228-8. — Tekct: anektponHbni // OOpa3oBarenbHas rmiaTdhopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/53064.
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2. buonorus: OOmas Ouonorus. 10-11 xmaccer: yuebuux/ A.A. Kamenckuii, E.A.
Kpukcynos, B.B. Ilaceukun. — 7-e uzn., crepeotut. - M.: [poda, 2019. — 367 c.

3. buonorus: yueObnuk / Mycradun A., I'., 3axapos B., b. — Mocksa: KnoPyc, 2022. —
423 c. — ISBN 978-5-406-09668-0. — URL.: https://book.ru/book/943245.

3.2.2. lonoJTHUTEILHAS JIUTEpaTypa:

1. OGmiast 6uonorus: yueonuk / MamontoB C., I'., 3axapos B., b. — Mocksa: KuoPyc,
2023. -323 c. — ISBN 978-5-406-11258-8. — URL.: https://book.ru/book/948581

2. Buonorusi: yueOHUK M TMPAKTHKYM ISl CpeaHero npodeccruoHanbHoro odpasoBanust /
B. H. SIpeirua [u np.]; mox penakuumeit B. H. fpeiruna. — 2-e u3n. — MockBa: M3naTenscTBO
FOpaiir, 2023. — 378 c. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-09603-3. — Tekcr:
AJIEKTPOHHBIN /l OG6pa3oBareabHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/511618.

3. buosorus. TecTsl: yueOHOE MOcoOUe sl CPpeTHEro MPpOoecCHOHATHLHOTO 00pa3oBaHus /
T. B. Jlanunxkas. — MockBa: W3natensctBo IOpaiir, 2023.— 40c.— (IIpodeccronansnoe
obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct: osnekrtpoHHbI // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715.

3.2.3. HurepHer-pecypcbl: Ilepeyenr MHHTepHeT-pecypcoB, HeOOXOAUMBIX Uil
OCBOEHMS THCIMILIHHBI

Jlns  ocymiecTBiIeHHs 00pa30BaTENbHOTO TIpoIlecca IO JUCIHMILIMHE, HCIOIb3YIOTCS
CIeyIoIre eKTpoHHbIEe OubmroTeunsie cucteMsl (IBC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/
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4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOM JIUCIIUILJIAHBI

KoHTposib M oueHKa pacKpbIBalOTCS 4Yepe3 YCBOEHHBIE 3HAHUS U MPUOOpPETEHHbIE

oOy4JarolMMuUCs yMEHHUS, HamlpaBlieHHble Ha (QOpMHUpOBaHHE OOMMX M MpodeccrnoHaTbHBIX

KOMH@TCHHI/Iﬁ. KOMHCTGHHI/II/I JOJIDKHBI OBITH COOTHECEHEI C MNPpEAMETHBIMU PE3YyJIbTaTaMU.

Ooas
KOMIIeTeHI M

Paznen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznea 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAIbHAS eIMHULA
JKHBOT0

KonTponbhas pabota
«MoJIeKyJISIpHBIN YPOBEHB
OpraHu3aIy >KUBOTOY

OK 02

buonorus kak Hayka. O0rias
XapaKTEPUCTHKA KU3HH

3anonHeHne TaOIUIBI C OITHMCAHUEM
METOA0B MHKpOCKOHI/IpOBaHI/ISI C UX
JIOCTOMHCTBAMH M HEJOCTATKAMHM.
3arnonHenue TadIubl «Briian
YUYEHBIX B Pa3BUTHE OMOJIOTHI
3anoiHEeHNe CPAaBHUTEIBLHOU
TaOJIMIIBI CXOJICTBA M PA3TUIHIMA
JKUBOI'O U HC ) KXUBOI'O

OK 01
OK 02
OK 04

CrpyKkTypHO-(GYHKIHOHATIbHAS
OpraHu3alus KJIeTOK

OuenuBaemas IUCKyccus 1o
BOIIPOCAM JICKIIUH

Pa3paboTka MeHTanbHON KapThl 11O
KJIacCHU(PUKAIIUH KJIETOK U X
CTPOCHUIO Ha MPO- U
9YKapUOTHUYECKHX M O IIapCTBaM B
MHHHU TPYIIIax

Brinonnenue u 3ammra
n1abopaToOpHBIX PaboT:

«CTtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOYHbIE
BKJIFOUCHHS (KpaxMall, KApOTHHOH /B,
XJIOPOIUIACTBI, XPOMOILIACTHI )
[IpakTHueckoe 3aHsATHE.
[IpencraBieHue yCTHBIX COOOIIEHUN €
Ipe3eHTaIMe!, TOATOTOBIEHHBIX 10
MIEPEYHIO UCTOYHHUKOB,
PEKOMEHI0BAaHHBIX IPEroiaBaTeieM

OK 01
OK 02

CTpyKTYpHO-(YHKITHOHATBHBIC
(haKkTOpBI HACIIEICTBEHHOCTH

OpOHTAIBHBIN OIIPOC

Pazpabotka rioccapus

Pemenue 3aa4 Ha onpezeneHue
MOCJIEZI0BATEIBHOCTH HYKJIEOTH/IOB,
aMHHOKHCJIOT B HOPME U B Cllydae
M3MEHEHHUS NI0CIEA0BATENbHOCTH
HykieorunoB JJHK

OK 02

OOMeH BEIIECTB U
MIPEBPAIICHUE YHEPTHUHU B KIICTKE

OpOHTAIBHBIN OIIPOC
3anoJIHEHUE CPaBHUTEIBHOU
Ta0JIUIIBI XapaKTEPUCTUK TUTIOB
oOMeHa BeIeCTB

OK 02
OK 04

JKU3HEHHEBIN UK KIETKH.
Muto3. Meiio3

OO6cyxneHre o BOmpocam JIKIHH
PazpaboTka neHThI BpeMeHU
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JKHU3HCHHOI'O ITMKJIa

Pasznen 2. Ctpoenue u
(GyHKIIUM opraHu3zMa

KonTtponbHas padora “CtpoeHue u
¢byHKIMK opraHu3ma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas IUCKycCuUs
Pa3paboTka MeHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPraHOB
OpraHu3MoB (pacTeHus, )KUBOTHBIE,
YeJI0BEK) C KpaTKOH
XapaKTEPUCTUKON UX (PyHKITUH

OK 02

@opMBbl pa3MHOKEHUS
OpraHU3MOB

@pOHTAIBHBIN ONIPOC
3anosHeHne TaOIHIIBI ¢ KPaTKOU
XapaKTEPUCTUKON U TpUMEpaMu
($hopM pa3MHOKEHHSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, JKUBOTHBIX
U YeJIOBEeKa

Pa3paboTka neHTHI BpeMEHHU C
XapaKTEPUCTUKOMN ITAIOB OHTOTE€HE3a
OT/ICJIbHOM TPYNIION )KUBOTHBIX U
YeJIOBEKa IO MUKPOTPYIIIIaM
Tect/onpoc

CocraBneHre KU3HEHHBIX ITUKIIOB
pacTeHuii o otaenam (MOXOBUIHBIE,
XBOIIIEBUTHBIC, TTATTOPOTHUKOBUIHBIC,
roJI0CEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEIOBaHUS

Pa3zpaboTtka riaoccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIEKIUH
Pemenue 3anau Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU
MOHO-, TU-, TOJIUTHOPUIHOM U
aHAJIM3UPYIOIIEM CKpEIIUBaHHH,
COCTaBJICHHE TEHOTUITNYECKUX CXEM
CKpEILMBAHUS

OK 01
OK 02

CuenuieHHOE HacIe0BaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agad Ha onpeneneHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPU
CIIETIJICHHOM HacJIeAOBaHHUH,
COCTaBJICHHE TCHOTHIINYECKHUX CXEM
CKpENIUBaHUS

OK 01
OK 02
OK 04

3aKOHOM€pHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3anau Ha onpeneneHue Tuna
MYyTallU IIPU niepeaade
HACJICICTBEHHBIX IPU3HAKOB,
COCTAaBJICHHE TEHOTUITMYECKUX CXEM
CKpEIUBaHUI

Paznen 3. Teopusi 3Bo/11ounu

KonrponsHas pabora
“TeopeTnyecKue acreKThl
SBOJIIOIMH KU3HU Ha 3emiie”

OK 02

Uctopus 3BOIIOIIUOHHOTO

OpOHTAIBHBIN OIIPOC
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OK 04

yueHus. MUKpPOIBOITIOLUS

Pa3paboTka rioccapust TEpMUHOB
Pa3paboTka neHTHI BpeMEHU pa3BUTHUS
ABOJIIOLIMOHHOTO YUYEHHUS

OK 02 Makpo3Bosronus. OueHuBaemasi TUCKYCCHS:
OK 04 BO3HUKHOBEHHE U Pa3BUTHE HCIIOJIb30BAaHUE apPIYMEHTOB,
JKU3HU Ha 3eMiie OHMOJIOrMYeCcKON TEPMUHOJIOTUN U

CUMBOJIMKH JIJISl JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII
Pa3paboTtka neHThl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHSI JKU3HU HA
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — @poHTATBHBINA OITPOC

OK 04 AQHTPOIIOTEHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeJIOBEKa

Pa3znen 4. Dxoaorus

OK 01 Dkosornueckre GakTopsl U TecT mo skoornyeckumM GakTopam 1

OK 02 cpenbl KU3HU cpellaM KU3HHU OpraHu3MOB

OK 07

OK 01 [Tonynsmms, coobmecTna, CocraBnenue cxem

OK 02 HKOCHUCTEMBI KpPYTOBOpPOTABEIIECTB, UCIIONb3Ys

OK 07 MaTepHaIbl JICKIHH
Penienue mpakTUKO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJJaHHH 10 IEPEHOCY
BEIIECTBA M DHEPTUH B IKOCUCTEMAX C
COCTaBJICHUE TPO(PUIECKUX LIeTeh 1
nUpaMul OHOMACCHI U SHEPTUU

OK 01 buocdepa - rmobanpHas OueHuBaemasi JUCKYCCHUS

OK 02 SKOJIOTHYECKAsi CUCTEMA Tect

OK 07

OK 01 BrnusiHue aHTpOMOTeHHBIX Tect

OK 02 (akTopoB Ha Guochepy [MpakTuueckas pabora “OTX0bI

OK 04 TIPOM3BOICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OueHnBaemasi JUCKYCCHUS

OK 04 SKOJIOTHYECKUX (PaKTOPOB Ha Beinonnenue nabopatopHoil paboTsl

OK 07 310pPOBbE YEIIOBEKA Ha BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTB",
"Bnusinue abnotnuyeckux pakTopoB
Ha YeJIoBeKa (HU3KUE U BHICOKUE
TeMmeparypbl)"

Paznen S. buosiorus B :xu3HH  |3anuTa Keica: MpeiCTaBICHUE

pEe3yJIbTaTOB PELICHUS KENCOB
(BBICTYILJIEHUE C MTPE3EHTAINEH )

OK 01 buorexHonoruu B )KU3HU Brinonnenue kelica Ha aHAIU3

OK 02 KaXJI0T0 MH(OPMALMHK O HAYYHBIX

OK 04 JIOCTIKEHUSIX B 00JIaCTH

ITCHECTUYCCKUX TeXHOJ'IOl"I/II\/’I,
KJI€TOYHOM HUHXXCHCPUH, ITUIICBBIX
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O6uoTexHoiorui (1Mo rpynmnam),
HPEJICTABICHUE PE3YJIbTATOB PCLICHHS
KEHCOB

OK 01 [TpombinienHast OuorexHosorusi |BeimonHeHue Keiica Ha aHAIN3

OK 02 UH(POPMAIUH O Pa3BUTHH

OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTHUH (TI0
rpynnam), IpeJCTaBIeHNE
pe3yJIbTaTOB PELICHUS KEHCOB

OK 01 ConuaabHO-3THUYECKHE acIeKThl | BeImoaHeHue Kelica Ha aHaIn3

OK 02 OMOTEXHOIOTUi uH(popManuy 06 ITHYECKUX acIeKTax

OK 04 pa3BUTUS OMOTEXHOJIOTHH (110
rpynnam), IpeJCTaBIECHNE
pE3yJIbTaTOB PELICHUSI KEICOB

OK 01 buorexHosoruu u texunueckue |BrlnmomHeHWe Keiica Ha aHaK3

OK 02 CHUCTEMBI UH(pOpPMALUU O Pa3BUTUS

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 Ipynnam),
IIpPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB
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