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1. ACHOPT POT'PAMMBI YUEBHOM JJUCHUTIJIUHBI

OVII1.11 EcrecTBO3HAHME

1.1. OO0aacTh NPpUMEHEHHUS MPOTrPAMMBI

[Iporpamma y4ueOHOI JUACLUIIIIMHBI ABJIACTCS 4acCTbIO OCHOBHOM
npodeccruonanbHOl 00pa3oBaTeabHON TporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
npodeccun OVIIL. 11 EcrectBoznanume 35.01.14 Mactep MmO TEXHHUYECKOMY
00CITy’>KMBaHUIO ¥ PEMOHTY MaIlIMHHO-TPAKTOPHOT'O MapKa

1.2. MecT0 AUCUMIUIMHBI B CTPYKType OCHOBHON NpodecCHOHAIBHOM
o0pa3oBaTeJbHON NMPOrPAMMBI:

nmporpaMma y4eOHOW JWCIHIUIMHBI BXOIUT B COCTaB 0O0IIe00pa30BaTEILHOTO
y4eOHOT0 UK

1.2. Heam m 3aaa4m IMCHUIVIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOECHUS
JTUCHHUILIMHBI:

[Tnanupyemble pe3yabTaThl OCBOCHUS YU€OHON AUCIUILINHBIL:

* IUYHOCHIHbLE PE3YTbMaANbL:
1) poccHiiCKyI0 TPaKIaHCKYHO WACHTHYHOCTD, MATPUOTU3M, YBOKEHHE K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTH Iepel PoIuHON, rOpIOCTH 3a CBOUM Kpaid, CBOIO
Poauny, npoiuioe U HacTosiIiee MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu, yBaxxeHue
roCyapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);

2) TPKIAHCKYIO MO3UIINI0 KaK aKTUBHOTO W OTBETCTBEHHOTO YJICHA POCCHUCKOTO
OOIIIECTBA, OCO3HAIOIIETO0 CBOM KOHCTHUTYLMOHHBIE TIpaBa W O0OSI3aHHOCTH,
YBAXAIOLIEr0 3aKOH W MPaBOIOPSIOK, O0JaJarolIero 4yBCTBOM COOCTBEHHOIO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAJULIHUOHHBIE HAIMOHAIbHBIE H
oO11ieueoBeYeCKre TYMaHUCTUYECKHUE U IEMOKPATUUYECKHUE IIEHHOCTH;

3) roTOBHOCTH K clykeHHI0 OTe4YeCTBY, €ro 3allluTe;

4) chopMUPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIbTYp, @ TAKXKE Pa3IMUHbIX (JOPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MECTa B MOJIMKYJIETYPHOM MHPE;

5) chopMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS M CAMOBOCITUTAHHS B COOTBETCTBHUH
C O0ILIEYEIOBEYECKUMH LIEHHOCTAMHU M HUJeallaMd T'paKJaHCKOro OOIIECTBa;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATENbHOH, TBOPYECKOM M OTBETCTBEHHOM
NEATEIIbHOCTH;

6) ToslepaHTHOE CO3HAHUE W IMOBEJCHUC B MOJUKYJILTYPHOM MHPE, TOTOBHOCTH U
CHOCOOHOCTh BECTM JUANOr C JPYTMMH JIIOJBMH, JIOCTUTaTh B HEM
B3aMMONOHUMAHMSI, HAXOJAUTh OOIIME LIENTU U COTPYIHUYATD JJI UX JOCTUKEHUS,
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7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMHM, JEThbMU MIIAQJIIETO BO3pacra,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOW,  ydeOHO-
MCCIICIOBATEIILCKOW, TPOSKTHOM U IPYTUX BUAAX JESITEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHKE M TIOBEJICHUE HA OCHOBE YCBOCHHS OOIICUEIOBEUYCCKIX
LICHHOCTEH;

9) roTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO,
Ha IPOTSHKEHUU BCEH JKU3HU; CO3HATEIIbHOE OTHOIIEHHE K HENPEPbIBHOMY
0o0pa30BaHUIO KaK YCIOBHIO YCIEUTHOW MpodhecCHOHATBHOM M OOIECTBEHHOM
NEeSTEeIbHOCTH;

10) screTrueckoe OTHONICHWE K MHpPY, BKIIOUYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLLEHHUIA;

11) npuHSATHE U peaU3alnIo IICHHOCTEH 3J0POBOT0 M O€30MacHOro o0pasa KU3HH,
NOTPEOHOCTH B (DU3MYECKOM CaMOCOBEPIIIEHCTBOBAHUM, 3aHSATUAX CIIOPTHBHO-
03/IOPOBUTEJILHON JIEATEIbHOCTHIO, HEMPUSTUE BPEIHBIX IPHUBBIYEK: KYpEHHS,
yHOTPEOJICHHSI aJIKOT0JIsl, HAPKOTUKOB;

12) O6epexkHOE, OTBETCTBEHHOEC M KOMIIETCHTHOE OTHOIICHHE K (PU3UYECKOMY H
IICUXOJIOTMYECKOMY 3[I0POBBIO, KAK COOCTBEHHOMY, TaK U IPYI'HX JIIOJEH, YMEHHUE
OKa3bIBATh MEPBYIO TOMOIIIb;

13) oco3HaHHBIi BbIOOp Oyayiied mnpodeccud W BO3MOKHOCTEH pean3aliuu
COOCTBEHHBIX  JKM3HEHHBIX IUJIaHOB; OTHOIIEHHE K MpodeccHOHaIbHOM
JESITEIbBHOCTH KaK BO3MOXKHOCTH YYacTHs B PEILICHUU JHMYHBIX, OOIIECTBEHHBIX,
rOCyAapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

14) chopMHUPOBAHHOCTh  DKOJIOTMYECKOTO  MBIIIJICHHUS, IOHUMAHUS BIIHASHUS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl; MPUOOPETESHHE OIbITa YKOJIOTO-HAIIPaBICHHON IEATeIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3JIaHHIO CEMbH HAa OCHOBE OCO3HAHHOTO
IIPUHATHS LIEHHOCTEN CEMENHON KU3HH.

* MemanpeomemHnuwle pe3yivmamaol:

1) yMeHHE CaMOCTOSATEIIBHO ONPEACIIATh SN ASITeIbHOCTH H COCTABIIATD IUIAHBI
NS TENBbHOCTH; CaMOCTOSITEIIBHO OCYIIECTBIISTD, KOHTPOJIUPOBATh 151
KOPPEKTUPOBATHIACATEIbHOCTh; HCHOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl IS
JIOCTUKEHUS TTIOCTABJICHHBIX 11€JICH U pealin3alliy TUIAaHOB JIeATeIbHOCTH; BHIOUPATh
YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;



2) yMEeHHE MPOTYKTHBHO OOIIATHCS U B3aMMOJCHCTBOBATHB MPOIIECCE COBMECTHOM
NEATeTLHOCTH, YYWTHIBATh TIO3WIIMA JPYTUX  YYaCTHUKOB JIEATEIHLHOCTH,
s PekTUBHO pa3peniaTh KOHPIUKTHI;

3) BajicHWe HAaBBIKAMH  [O3HABATEIBHOH, Yy4eOHO-HCCIIEIOBATENBCKON U
NPOCKTHON JesTeIbHOCTH, HaBBIKAMH pa3pelIeHusi MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHHUS MPAKTUIECKHUX 3314,
IPUMEHEHHIO PA3INYHBIX METO0B O3HAHUS;

4) TOTOBHOCTh W CIIOCOOHOCTh K  CaMOCTOSITCIbHOW  HMH()OPMAIIMOHHO-
[I03HABATEJIbHOU JEATEIbHOCTH, BKIIOUAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
WUCTOYHUKAX WHPOPMAIUHA, KPUTHUYECKH OICHUBAaTh MW HWHTEPIPETUPOBATH
uH(MOPMAITUIO, TTOJIYYaeMYI0O U3 PA3TUYHBIX HCTOYHUKOB;

5) yMeHHE WCIOJB30BaTh CpelcTBa HMH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosoruii (nanee — UKT) B pelnieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHW3alMOHHBIX 33/1ad C COONIOACHHEM TpPeOOBAaHUN JPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTHEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX U ATHUSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

6) ymMmeHHE ONpeaeNiATh Ha3HAaYeHHEe W (QYHKIUK Pa3IUYHBIX COIHMAIBHBIX
WHCTUTYTOB;

7) YMCHHUC CaMOCTOATCIbHO OLCHUBATH W IIPHUHHMATh PCHICHHA, OIIPCACIIAIOIINC
CTPATCTrrIO IMOBECACHUS, C y‘léTOM T'paXAaAHCKHUX U HPAaBCTBCHHBIX HCHHOCTefI;

8) BJIAACHHUC A3BIKOBBIMHU CPCACTBAMHU — YMCHHC SICHO, JIOTUYHO W TOYHO HU3JIaraTb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BATh dACKBATHLIC A3BIKOBLIC CPCACTBA,

9) BnajieHHe HABBIKAMU ITO3HABATEILHON PE(IICKCHUH KaK OCO3HAHHS COBEPIIAEMBIX
JIEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, TPaHULL
CBOEr0 3HAHMSA M HE3HAHMUA, HOBBIX IIO3HABATEIBHBIX 331a4 MU CPEACTB HUX
JOCTUKEHUS.

 Ilpeomemmvwie pe3yrvmameol:

1) chopMUPOBAHHOCTH MPEACTABACHUN O IEJIOCTHOW COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHUHE MHpAa, O NPUPOAE KaK €EIWHOW UEJIOCTHOW CHUCTEME, O
B3aMMOCBSI3M YEJIOBEKA, MPUPOABI U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoi;

2) BJIaACHUC 3HAaHUAMH O HanOoJiee BaKHBIX OTKPBITHUAX U JOCTHIKCHUAX B obacTn
CCTCCTBO3HAHM, IIOBJIHABIINX HaA 3BOJJIIOIHIO HpeﬂCTaBHCHI/Iﬁ O IIpuUpoOaAcC, Ha
Pa3BUTHC TCXHUKU U TCXHOJ’IOI‘Hﬁ;



3) chOopMHUPOBAHHOCTh YMEHUSI TPUMEHSTh E€CTECTBEHHO-HAYYHBIC 3HAHMS IS
OOBSCHEHHUS OKPYKAIOIIMX SBJIICHUW, COXPAaHEHUS 37I0pOBbs, OOECTICUCHUS
0€30MacHOCTH  KM3HEACATCITLHOCTH, OEpPEe)KHOTO OTHOIICHHWS K TIPHUPOJIE,
PaIMOHAIBHOTO TPUPOJIOIOIB30BAHUA, a TAKXKE BBIOJTHEHHUS POJIM TPAMOTHOTO
MOTPEOUTENS;

4) cOpMHPOBAHHOCTh MPEJCTABICHUH O HAYYHOM METOJE MO3HAHUS MPHUPOJIBI U
CpeACTBax M3y4eHUs] MEramupa, MakpoMupa U MUKPOMHUPA; BIIaJICHUE IPUEMAMU
€CTECTBEHHO-HAYYHBIX  HAOJIOJACHHWI, OIBITOB HCCIECJOBAaHUM M  OLEHKHU
JIOCTOBEPHOCTH ITOJIYYEHHBIX PE3yJIbTATOB;

5) BajicHHe TOHSATHUIHBIM aIlapaToM eCTECTBEHHBIX HAyK, ITO3BOJISIFOIINM
[I03HABaTh MUp, Y4aCTBOBATh B JUCKYCCHUSX 10 €CTECTBEHHO-HAY4YHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3InYHbIE ICTOYHUKU UH(DOPMAIMH JUIsI TIOATOTOBKH COOCTBEHHBIX
paboT, KpPUTUYECKH OTHOCUThCA K coobuieHusM CMU, copepx amiuMm HaydHYIO
uHdOpMaIHIO;

6) chopMUPOBAHHOCTh YMCHHH IOHHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOI'O
3HAHUS I8 KaXJO0ro 4YeJoBeKa, HE3aBHCHUMO OT €ro mpodeccuoHaTIbHON
JEATEIIbHOCTH, pa3ianudaTh (PaKkThl U OLIEHKHU, CPABHUBATH OIIEHOYHBIC BHIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OIICHOK M CBSI3b KPUTEPHUEB C OMPEACIEHHOMN
CHUCTEMOM IIEHHOCTECH.

PG?)}’J'IBT&TOM OCBOCHMUA y‘—IC6HOﬁ JAUCHUITIIMHBI ABJIACTCA OBJIaACHHUC

OOyYarOIIMMUCS OOITUMU U TTPO(HECCUOHATBHBIMU KOMIIETEHITUSIMU

KO HaunMeHoBaHue pe3yabTaTra 00y4eHHUs

OK 01 IToHMMaTh CYyIIHOCTh U COLIMATIBHYIO 3HAYUMOCTD
Oymymieit mpodeccun, MPOsBISTh K HEH YCTOWYHBBIN
MHTEpEC

OK 02 Opranu3oBbIBaTh COOCTBEHHYIO JIESATEILHOCTD UCXO/IS U3
I[EJIM U CTIOCOOOB €€ TOCTUXKEHHUS, OTIPEIeTICHHBIX
PYKOBOJUTEIIEM

OK 03 AHanu3upoBaTh paboYyI0 CUTYalLUIO, OCYIIECTBIIATh

TEKYILIUH U UTOTOBBIM KOHTPOJIb, OLIEHKY U KOPPEKIIUIO
COOCTBEHHOM JIEATEIIbHOCTH, HECTH OTBETCTBEHHOCTh 32
pE3yNbTaThl CBOEH PabOTHI

OK 04 Ocy1miecTBIATh MOUCK UHPOPMAIIUU, HEOOXOIUMOMN IS
7 (HEKTUBHOTO BHITIOJIHEHHSI TPO(HECCUOHATBHBIX 33124

OK 05 Hcnonp3oBaTh HHGOOPMAITMOHHO-KOMMYHHUKAITHOHHBIE
TEXHOJIOTHH B MPO(eCCHOHATBHOMN IeATETbHOCTH

OK 06 PaboTath B koMaHze, 3pPEeKTUBHO 001IATHCS C

KOJIJICTaMH, PYKOBOJACTBOM, KIMCHTAMH




OK 07 Opranu3oBbIBaTh COOCTBEHHYIO IESITEIBLHOCTD C
coOtoieHneM TpeOOBaHUI OXpaHbl TPyAa U
HKOJIOTHYECKOI 0€30M1acHOCTH

B pe3ynbraTe 0CBOCHUS AUCHUTUIMHBI O0YYAIOUTHIICS TOJKEH YMETh:

- Ha3blBaTh. H3YyYECHHBIC BEIIECTBA IO «TPUBHAIBHOW» WM MEXIYHAPOIHON
HOMEHKJIaTypawm;

- OINPEACIIATh: BaJCHTHOCTh M CTENEHb OKHUCIICHUS XUMHUYECKHUX AJIEMEHTOB, THII
XUMHUYECKON CBS3M B COCJAMHEHHUAX, 3apsA]l HMOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX M OpPraHUYECKUX COCAUHEHUW, OKHUCIUTEIh U
BOCCTAHOBUTEJb, PUHAIJICKHOCTD BEIIIECTB K Pa3HbIM KJIacCaM HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUN;

- XapaKTepu30BaTh: S-, P-, -3JEMEHTHI MO WX MOJIOKeHUI0 B [lepwoaumdeckoi
cucteme .M. Menaeneena; oOIe XMMHICCKHIE CBOMCTBA METAIIJIOB, HEMETAILIIOB,
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX M OPTaHUYECKUX COCAMHEHUM; CTPOCHHE U
CBOMCTBA OPraHUYECKUX COCIMHEHUI;

- 0OBSCHATH: 3aBUCHIMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS, IPUPOTY
XUMHYECKOU CBSI3M, 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON pEaKIMU OT Pa3IudHbIX
(bakTopoB;

- BBINIOJHATh XUMHMYECKMH OKCIIEPUMEHT: IO PaclO3HABAHUIO BaKHEUIIIHNX
HEOPraHUYECKUX U OPraHUYE€CKUX COCIMHEHMUII;

- MPOBOJUTH PACUETHI IO XUMUUECKUM (POpMyJIaM U YpPaBHEHUSIM PEaKIIUii;

- OOBSICHATB: pOJIb OMOJOTUU B (POPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS; BKIA]
OMOJOrMYECKUX TEOopud B (HOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYUYHOU
KapTUHBI MHUpPA; E€IUHCTBO >KUBOM U HEXKHUBOW MPUPOJBI, POICTBO KUBBIX
OpraHW3MOB; OTpPUIATEILHOE BJIUSHHUE aAJKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX
BEILIECTB HAa SMOPHUOHATIBLHOE U NMOCTAIMOPHUOHATIBLHOE PA3BUTHE YEIOBEKA; BIMSHUE
AKOJIOTUYECKUX (PAKTOPOB HA )KUBBIE OPTaHU3MBI, BJIUSHUE MyTarcHOB Ha PacTEHU,
J)KUBOTHBIX M YEJIOBEKA; B3aMMOCBSI3M M B3aUMOJICUCTBHE OPraHU3MOB W
OKpY’Karolel cpesibl; MPUYUHBI U (DAKTOPHI IBOJIOIUHA, WU3MEHIEMOCTh BHJIOB;
HapyIICHHUS] B Pa3BUTUM OPTaHU3MOB, MYTallMd M WX 3HAYCHUE B BO3SHUKHOBEHUU
HACJICJICTBEHHBIX 3a00JICBaHUM, YCTOMYHMBOCTh, PA3BUTHE U CMEHBI DKOCHUCTEM;
HEOOXOIMMOCTh COXpaHEHHS MHOT000pa3us BUJIOB;

- pemaTrh 3JIEMEHTapHbIE OWOJOTMYECKHE 3aJlauyd; COCTAaBIATH DJICMCHTApPHBIC
CXEMBbI CKPEIIUBAHUS U CXEMBI MIEPEHOCA BEIIECTB U SHEPTUHU B dKOCUCTEMAX (1IeMHu
MUTaHUA);

- ONUCHIBATH OCOOCHHOCTH BUOB IO MOP(OJIOTHIECKOMY KPUTEPHIO;

- CpaBHUBATh: OUOJOTUUECKHE OOBEKTHI, MPOIECCHI, JeIaTh BHIBOJIBI U 0000IICHUS
Ha OCHOBE CPAaBHEHUSI;

- aHAJIM3UPOBATH U OLIEHUBATH PA3TUYHBIC TUTIOTE3HI O CYITHOCTH, POUCXOXKICHUU
JKU3HU U 4eJIoBeKa, rI00aIbHBIE SKOJIOTHYECKUE TTPOOJIEMbl U MyTH UX PEIICHUs,
MOCJIEJICTBUSI COOCTBEHHOM JIEITEILHOCTH B OKPYIKAIOIIIEH CpEJIe;



- BBIABIIATH MPHUCHOCOOJEHUS OPraHU3MOB K cpeae oOuTaHus, apoMopdosbl u
UMO0AIalITalldd Y PACTEHUN U >KUBOTHBIX, OTIMYUTENbHBIC MPU3HAKUA KUBOTO,
abnoThyeckue ¢ OHOTUYECKHE KOMIIOHEHTBbl SKOCHUCTEMbI, B3aUMOCBS3H
OpraHM3MOB B JKOCHUCTEME, HCTOYHUKM MYTareHOB B OKpY»Karolieil cpeje,
aHTPOIOTEHHbIE U3MEHEHHS B IKOCUCTEMAX;

- TPOBOJUTH CAMOCTOSTEIBHBIM TMOUCK XUMHUYECKOW U  OHOJOTHYECKOM
uHOpMAIlUU C HCIOJb30BAHMEM PAa3IMYHbIX HCTOYHUKOB; HCIOJIb30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUU i 00paboTKM W Tepenaud WHGOpPMALUUd U ee
NPEJICTaBICHUS B Pa3IMUHBIX hopMax.

B pe3ynbTaTe OCBOCHHS TUCHUIUIMHBI 00YYaIOIHICs TOIKEH 3HATD:

- pOJIb XMMHH B €CTECTBO3HAHUU, €€ CBSI3b C IPYTMMH €CTECTBEHHBIMH HayKaMH,
3Ha4YCHHE B KU3HU COBPEMEHHOTO O0IIECTBA;

- BAKHEHIIINE XUMHYECKHUE MTOHSITHS,

- OCHOBHBIE 3aKOHbI XUMUU;

- OCHOBHBIE TEOPUU XUMHUH;

-  KJIacCU(PMKAIMI0 W HOMEHKJIATYpy HEOPraHMYECKUX M  OpPraHMYECKUX
COCJIMHECHUN;

- Ba)XXHEWIIME BEIIeCTBA W MAaTepUajbl: BAXKHEHIIME METallIbl M  CILUIABbI;
BaXKHEHIINE OPraHNYECKUE U HEOPraHUUECKUE COEAMHEHNS.

- OCHOBHBIE MOJIOXKEHHS OMOJIOTUYECKUX TEOPUN U 3aKOHOMEPHOCTEH;

- cTpoeHue U (PYHKIMOHHPOBAHUE OMOJOTHMUECKUX OOBEKTOB: KJIETKH, F€HOB M
XPOMOCOM, CTPYKTYpPBHI BUJa  SKOCUCTEM;

- CYIIHOCTh OHOJIOTUYECKUX IMPOLIECCOB: PA3MHOXKEHHS, OILIOJOTBOPEHHUS,
JEUCTBUSL  HMCKYCCTBEHHOTO M €CTECTBEHHOro  oTOopa, ¢dopMupoBaHUE
MPUCTIOCOOICHHOCTH,  TPOUCXOKJIEHHWE BHUAOB, KPYrOBOPOT BEIIECTB U
IpeBpallleHUe SHEPTUH B KJIETKE, OpraHu3Me, B SKocucTeMax u ouocdepe;

- BKJIaJ] BBIJIAIOLUXCS YUECHBIX B pa3BUTHE OUOJIOIMYECKOI HayKU;

- GuoJsornyeckasi TEpPMUHOJIOTUS U CUMBOJIUKA.

1.4 Kosiu4yecTBO 4acoB HA OCBOCHHE NPOrpaMMbl Y4eOHOM AU CHUIIIMHBI:
MaKCHUMAaJIbHOM y4eOHOM Harpy3ku ooyudarornierocst 360 4acos,

B TOM YHCJIE:

00s3aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaronierocs: 240 4acos;
caMOoCTOsITeIbHOM paboThl oOyuatormierocs 120 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUIJIAHBI

2.1. O0bem y4yeOHOM TUCUMIIIMHBI U BUbI Y4e0HOi# padoThl

Konuuecmeo
Bup y4eOHoii padoTsl
yacos

MaxkcumanbHasi yueOHAasl HATpy3Ka (Bcero) 360
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 240
B TOM YHCJIE:

1a00paTOpHBIEC 3aHITHS -
MPaKTUYECKUE 3aHATHUS 12
KOHTPOJIbHBIE pabOTHI 4
KypcoBasi paboTa (IIPOEKT) (eciu npedycmompeno) -
CamocrosiTesibHas paboTa o0yuaroierocs (Bcero) 120

Hmozcosas ammecmayus 6 ghopme ougpepenyuposanno2o

3auema
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2.2. TemaTu4yecKkMid IJIAH U COiep:KaHUE Y4eOHOI Jucuuninabl EcTecTBO3HAHUE

HaumeHoBaHue pa3ie/ioB u
TeM

Conep:xkanue y4eOHOro MmaTepuasia, JadopaTopHbie U
NpaKTH4YecKue padoTbl, CAMOCTOSITEeIbHAA padoTa
o0yyawiumuxcs, KypcoBasi padora (IIpoeKr) (ecau
npeoycmompeHsl)

Oobem
4aCc0B

Yposennb
O0CBOCHMS

1

2

Pasznea 1. BBenenune

Tema 1. EcTecTBO3HAHUE U
MeTO/Ibl MO3HAHUS MHPA

Conepxanue y4eOHOIro MaTepuaJjia

BBenenue B ectecTBo3HaHue. EcTecTBO3HaHNE — €IUHCTBO HAYK O
npupojie. Ucropus nuzydenus npuposl. [Iporpecc B eCTECTBEHHBIX
HayKax M €ro BKJaJ B pa3BUTHUE IUBUIU3AIUN. DMIUPUUCCKUN
YPOBEHb HAYYHOTO MO3HAHUS. TEOpPETUUECKHI YPOBEHb HAYUYHOI'O

nmo3HaHU. SI3bIK €CTeCTBO3HAHMA. bronorus. SI3bIK €CTECTBO3HAHMA.

Xumus. EcrecTBeHHO-Hay4HAast KApTUHA MUpPA. MUpBIL, B KOTOPBIX
MBI KUBEM

28

IIpakTHyeckue 3aHATHS

[Ipaktuueckoe 3ansaTre Noel DMnupruyeckoe NO3HAHUE B U3YUEHUU
€CTECTBO3HAHMS

[TpakTueckoe 3ansitue No2 TeopeTdecKkuil ypoBEHb HAYYHOTO
ITO3HAHUS

KonTposabHbie padoThl
Py6exxHbIl KOHTPOJTH

CamocrosiTesibHas pad0Ta 00y4YAO LM XCH
Coznanue npoekTa 1 opopmiieHue npe3eHTauu: Mupbl B KOTOPBIX
MBI KUBEM

10

1,2,3
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Pa3znen 2. Xumus

Tema 2.1. O0Iag XuUuMus

Conep:xkanue y4eOHOro MmaTepuasia

Xumuyeckass KapTuHa Mupa. Posb XUMUM B )KU3HU COBPEMEHHOTO
oOmecTBa. HoBelme 10CTHKEHUS XUMUYECKON HAYKH B TUIAHE
pa3BUTHs TEXHOJOTHMN. [[pMeHeHne T0CTHKEHNI COBPEMEHHON
xumuu. BemectBo. AtoM. Mosnekyna. XUMUYECKANA 3JIEMEHT U
(dopMel ero cymiectBoBaHus. [IpocThie U Cl0XKHBIE BELIECTBA.
Ileproauyeckuil 3aK0H U NIEPUOAUYECKAS CUCTEMA IJIEMEHTOB
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUSI SJIEKTPOHHBIX
000JI04EK aTOMOB U XMMHUYECKHUX CBOWCTB 00pa3yeMbIX 3JIEMEHTAMU
IPOCTBIX U CIOKHBIX BellecTB. CBA3b MEXAY CTPOCHHEM aTOMa U
XUMHAYECKUMH CBOMCTBAMM JIEMEHTOB. TUIIBI XUMHUYECKOM CBSI3U:
VMOHHAas1, KOBAJICHTHAsI, METAJUINYECKAsl, BOJOPOIHAS CBA3U.
duznyueckre 1 XMMUYECKHE CBOMCTBA BOJIbl. Bonia B mpupoe, ObITy,
TEXHUKE U Ha MTPOU3BOJACTBE. TUIBI XUMUYECKUX PEAKIIUM.
Tenuooit a3¢ ekt xumuueckon peakuuu. CKOpOCTh peakluu 1
(akTOpBI, BAUSIOIINE HA CKOPOCTh. XUMHYECKOE PAaBHOBECHE,
npuHun Jle [Hlarense.

30

IIpakTHUyeckue 3aHATHS
IIpaktrueckoe 3anstre Ne3 3ydeHne 3aBUCHMOCTH CKOPOCTH
peaKiuy OT PA3IMYHBIX (PAKTOPOB

KonTposabHbie padoThl
Py06exxHbIN KOHTPOJIb

CamocrosiTesibHas pa0d0Ta 00y4YAOLIMXCH
YnpaxxHeHHs 10 CTPOEHUIO aToMa 3JIEMEHTOB 1,2,3 1epuoioB.
Taomuma: TUiel XUMHYECKONU CBSI3U.

16

1,2,3
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CocraBneHue KpoCCBOpAa I10 TCMC «XYMMHYECKHE CBOMCTBA U
IMIPCBPAIICHNUC BCIIICCTB).

Tema 2.2.
Heopranuveckas
XUMUS

Conep:xkanue y4e0OHOro MmaTepuasa

Oxcuasl. OcHoBanus, ampoTepHbie ruapokcuabl. Kucnotel. Conu.
Bopoponueii  mokazarens pH pactBopa. Metamnel.  CruiaBsl
MetaioB. Kopposuss metamioB. Hemeramnel. OKucIuTeNnbHO -
BOCCTaHOBUTEIbHBIE peakni. OKUCIUTENb, BOCCTAHOBUTED.
CoeanHeHus: METaNIOB U HEMETAJIOB, IKOJIOTHYECKUE TPOOIEMBI

20

[TpakTudeckoe 3anstue Nod M3yueHne peakiiuu oOMeHa B BOAHBIX
pacTBOpax Coyier
ITpaktuueckoe 3anstue Ne5 Onpenenenue pH pactBopa conei

CamocrosiTesibHAas padoTa 00y4YAOLIMXCH

Coo06mieHus «3ammTa OKpYKaroIieh cpeabh».

Ta6numna: Buasl HeOpraHU4eCcKnX COSTUHECHUM.

Pemrenue 3amau. [Ipe3eHTanmu 1o 3ammre OKpyKaroIien cpeibl OT
3arpsA3HCHUS METaJUIaMH, COCIMHEHUSIMU a30Ta, CEPBI, yriiepoa.
CocraBiieHue kpoccBopza o treme «Heopranmueckue coeTMHEHUS

26

1,2,3

Tema 2.3.
Oprannyeckas

XUMHUA

Copepxanue y4eOHOIro MmaTepuaJjia

Oco0eHHOCTH OpraHNYeCKUX coequHeHn. OCHOBHBIE TTOJIOKEHUS
teopuu A.M. bytneposa. M3zomepusi, romosnorus. Knaccudukarus
OPTraHUYECKUX COCAMHECHUN. AJNIKaHbl. AJIKEHbI. AJTKUHBI. APEHBI
[Ipupoausiii 1 nonyTHbIA HeTIHOU Ta3bl. HedTs,
KOKCOXMUMHUYECKOE MPOou3BoACTBO. CrinpThl. OJHOATOMHBIE U
MHOTOatoMHbIe. KapOoHOBBIE KMCIOTHI. MbLTa KaK cOJA
KapOOHOBBIX KUCTOT. ClioxkHBIC KUPHL. XKupsl. MoHOCaxapuibl.
Hucaxapunsl. [Tonucaxapuasl. AMUHBI. AMUHOKUCIOTHI. benku.
['eHeTnyecKkas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTMHEHUN.

27

1,2,3
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Kayuyku. Bonokna

IIpakTu4eckune 3aHATHS

[TpakTueckoe 3ansatue Neb lccienoBanne kaueCTBEHHBIX peaKkLUi
Ha TJII0KO3Y

[IpakTnueckoe 3ansatre Ne7 PacniosHaBaHue BOJIOKOH
IIpakTnueckoe 3ansatue Ne§ PacniozHaBanue macTMace

CamocrosiTesibHasi padoTa 00y4arOIIMXCS:

[Ipe3zenrauun: beiToBast xumus, napgpromepus.

Pemenue 3a1a4 v yrpakHEHUM IO TOMOJIOTHH U U30MEPHH.
OnpeneneHre MOJIEKYIIpHON (hOPMYIIBI BEIIECTBA IO MACCOBBIM
JOJISIM U IPOIyKTaM cropanusi. OTYeT Mo BBINIOJIHEHHBIM 33/IaHUSM.
Ta6numa: Buasl opraHmyecKux coeauHeHUM

24

Tema 2.4.

X¥VMHUSA 4 KU3Hb.

Copepxanue yueOHOro marepuaJjia

XUMHUS 1 OPTaHU3M YesloBeKa. XUMHUS B OBITY

IIpakTnyeckune 3aHATHS
ITpaktuueckoe 3anstue No9 IIposepka pH morommx cpeacTs

1,2

Pasnea 3. BuoJjorus

Tema 3.1.

Kuerounoe crpoenue
OPraHu3MoOB

Copepxanue y4e0HOIro MmarepuaJjia

Ncropwust m3yuenust kietku. KineTouHnas Teopusi CTpOCHUS
opranu3MoB. Heoprannueckue BemecTBa KiIeTKA. OpraHMYecKue
BeniecTBa kieTku. CtpoeHue kiaeTku. OpraHouabl KICTKH.
Merabonusm. Pons dhepmenton B HéM. JIHK. ['eneTnueckwmii ko.

32

1,2,3
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BocrnpousBoactBo 0enkoB. [enenue kinetku. OAHOKIETOYHbBIE,
MHOTOKJIETO4HbIE opraHu3Mbl. Bupycsl. [IpodunakTika u neuenue
BUPYCHBIX 3a00JieBaHuil. DOpMBI pa3MHOKEHUSI OPTaHU3MOB.
Crpoenue ramer. OmiogotBopenue. MHIMBUAyalbHOE pa3BUTHE
(onTorenes). duyorenes.

IpakTnyeckue 3aHATUSA
IIpakTnueckoe 3ansatue NelQ MccnenoBanne cTpoeHHE KIETKH MO
MHKPOCKOIIOM

CamocrosiTesibHasi padoTa 00y4arOIIMXCs

[ToaroToButk coobmenue «IIpodunakTuka u Je4eHre BUPYCHBIX
3aboneBanuit». CoctaBienue kpoccBopaa mno teme «Knetounoe
cTpoenue opranu3moBy. Odopmienue Tadauin: OyHKIIN
opraneu. 3anoigHeHue Tabauibl: CTpoeHne opraHesu

16

Tema 3.2.
Opranusm

Conep:xanue y4eOHOro MaTepuaJjia

[ToHATHSA: HaCIEACTBEHHOCTh M U3MEHYMBOCTE. HacnenoBanus y
yenoBeka (Mennaens, Mopras). XpoMocoMHasi TEOpHsI
HacJIeACTBEHHOCTH. Teopus rena. MI3aMeHunBOCTH
MoaudukanronHas. HacneacTBeHHas n3MeHYMBOCTh. MyTareHsl U
MyTaluu. BivsiHue ux Ha opraHu3mbl (MyTaluu). 3HaYCHUE
TEHETUKH JUIsl MENULIMHBL. [ eHHas1, KIeTOYHash HHKEHEPHSL.
Knonuposanue

27

IIpakTHUyeckue 3aHATHS
[TpakTnueckoe 3ansitue Nell M3yueHre n3MeHUUBOCTH (Ha IpUMEPE
KOMHATHBIX PACTECHHI)

KonTposabHbie padoThI
PyGexHbIlt KOHTPOJIh

1,2,3
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CamocrosiTesibHasi padoTa 00y4aromMXxcs

Onepexaroue 3HaHUA: 3HAYEHUE TEHETHKU Ui MEIWLUHBIL.
[ToaroroButh cooOmenne «lIpaBoBble ACHEKTHI HCCIECHOBAaHUN B
OMOTEXHOIOT M.

Tema 3.3.
Bun

Conepxanue y4eOHOIro MaTepuajia

OBosroMOHHAsA Teopus. Bua u ero kpurepuu. [lonmyrmsanus, kak
CTPYKTypHas eauHua Buaa. CUHTETUYECKAsE TEOPHUSI IBOJIOIUU.
JIBMOKyIIME CHIIBI SBOJIIOLUH. [ € HETUUECKHE 3aKOHOMEPHOCTH
3BOJIFOIIMOHHOTO Tiponecca. Pe3ynprarsl 3pomonnu. CoxpaHeHue
MHOTrooOpasust BUJ10B. [[prunHbI BEIMUpaHUs BUOB.
buonornueckuii mporpecc u perpecc. [ umore3s npoucxoxXaeHus
KU3HU. Y CIOKHEHUE )KUBBIX OPraHU3MOB Ha 3EMJIE B ITPOLIECCE
ABOJIIONIMHU. AHTPONIOT€HE3 U €ro 3aKOHOMEpPHOCTHU. [loka3aTenbcTBa
POACTBA YEJIOBEKA C MIICKOITUTAIOIINMU )KUBOTHBIMH.
Dkosoruueckue GpakTopsl aHTpororenesa. [losisiaenue
MBICIIUTEIIBHON AEATENBHOCTHA U YWICHOPA3AEIbHON pEeUH.
[Iponcxox1eHne 4eI0BEUECKUX pac

27

IIpakTnyeckune 3aHATHS
[TpakTudeckoe 3anstue Ne 12 Onucanue ocobeit 0JHOTO BU/Ia 110
MOPGOJIOTHYECKOMY KPUTEPUIO

CamocrosiTesibHas pad0Ta 00y4YAO LM XCSH
TBopueckoe 3ananue: COCTaBUTh FEHEATOTHYECKOE JPEBO CBOEH
cemMbH. 3anoaHeHue Tadbumnpl: CuctemMa OpraHu4eckoro Mupa

10

1,2,3

Tema 3.4.
IKOCUCTEMBI

Conep:kanue y4eOHOro MmaTepuaja

Dxosornueckue PakTopbl, 0COOCHHOCTH UX BO3JCHCTBHUS.
Okocucrema. [Iumesbie cBA3U B 3kocucteMe. KpyroBopor BenmecTs

30

1,2,3
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U DHEpPruu B sKocucteMe. Arpoouoiienos. buocdepa — rinobanbHas
skocucreMa. Hoocdepa. buomacca. Cykueccun. I'noGansHbie
po0OsieMbl U3MEHEHUS B OMocdepe. AHTPOIIOTeHHOE BO3/ICHCTBHE.
OcHOBHBIE HaMpaBIICHUs BO3JCUCTBUS YesloBeKa Ha Ouocdepy.
TpanchopMmaliysi eCTECTBEHHBIX IKOJOTHUYECKUX CUCTEM.

KonTposabHbie padoThI 1
Py0OexxHbIll KOHTPOJIb
CaMmocrosiTe/ibHas padoTa 00y4YaOIIMXCH 12

CocTaBUTh IUarpaMMy IMUIIEBBIX CBA3EH B MMPUPOTHBIX
HKOCUCTEMAX (JIec, JIyT, BOJIOEM).

Munu- counHenue: BnusiHue sxoioruueckux (pakTopos Ha
pa3BUTHE PACTEHUN U KUBOTHBIX.

JAnddepeHUMPOBAHHBIN 3a4eT 1

Bcero: 360

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHUS y4eOHOT0 MaTepraia UCIOIb3YIOTCS CIAEAYIOIIe 0003HAYCHUS:
1 — o3HakoMUTENBbHBIN (Y3HABAHHE paHEE N3YYCHHBIX OOBEKTOB, CBONCTB);
2 —peTpPOAYKTHBHBIH (BBITIOJIHEHHUE JISATCILHOCTH 110 00pa3ily, MHCTPYKIIMH WX TI0JT PYKOBOJICTBOM)

3 — IPOYKTUBHBIH (TJIAHUPOBAHUE M CAMOCTOSATEIHLHOE BBIMIOJTHEHUE ICSITEIIBHOCTH, peIlIeHNnEe TPOOTIEMHBIX 33]1a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILINUHBI

3.1. VYueOHO-MeTOAMYECKOE M MATePUAJLHO-TEXHHYECKOe olecrneyeHue
yueOHoM qucuunianabl EcTecTBO3HAHUE

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT HalWyus y4dyeOHOro kaOuHeTa
EctecTBO3HaHUE.

O6opynoBanue yueOHOro KabUHETa:

- IeYaTHbIE MOCOOUS (KOMIUIEKT CIIPABOYHBIX TAOJIHUIL 10 XUMHUH, (PU3UKH, OHOJIOTHH
, nepuoguyeckas cucTeMa XuMHueckux aseMeHtoB .M. Menzeneesa,
pPaCTBOPUMOCTb COJIEM KHCJIOT W OCHOBAaHUW , DJIIEKTPOXHUMHUYECKHU PAI
HAOpsDKEHUS. METalIoB, Psi  3JIEKTPOOTPULIATENBHOCTH, KOMIUIEKT TaOJHil,
METOAUYECKUE PEKOMEHAALMU Ul YYMTENs II0 OCHOBHBIM pasjeilaM XUMUHU,
¢busuku, OUoJIOTUN;

-MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIE CPEACTBA (BJIEKTPOHHbIE IMOCOOMS Ha
KOMITaKT JUCKax [0 OCHOBHBIM pa3eliaM XHMHH, OHOJOTHUHU, OMOJOTHYECKOMY,
XUMHUYECKOMY IKCIIEPUMEHTY);

- SKpPaHHO-3BYKOBBIE TTOCOOUSI;
- 000pyI0BaHKE OOIIEr0 HA3HAYCHHUS;

- KOMILUIEKTBI 000pYAOBaHUS JIJisl JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX 3aHSATUH,
PEAKTHUBBI;

- MOJICJIA, MaKEThI.
TexHuuyeckue cpeacTBa 00yueHHUs:

- KOMITBIOTED;

- MHTCPAKTHBHAasA CUCTCMA.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmsi

IlepeyeHb pexoOMeHAyeMbIX Y4eOHbIX wu3aHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIE UCTOYHHKH.

1. l'abpuensu O. C.XuMus: KHUTa JIJIs MperogaBaTeseil: yueOH-MeTo . Tocooue —
M., 2014

2. Anexcamuna M.YO u np. «EcrectBoznanme. Yuebnuk mns 10 xmaccan, M.:
N3 parenbckuil neHTp «Akanemus», 2008.
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3. EmmzapoB A.A. «EctectBozHanume. YMK s crapmeit mkonsy, M.:
N3natensckuii ieHTp «bunom», 2013.

4. buonorus. PykoBoACTBO K mpakTudecKuM 3ansaTusiM/ 1o pea. B.B. Mapkunoit. —
M., 2010.

I[OHOJ]HI/ITGJ'IBHBIG HCTOYHUKMU.

1. bensera JI.K., Ipivmmi I'. M., Ky3nenosa JI.LH. u np. buonorus (6a3oBbrit
ypoBenb). 10 kiacc. — M., 2014.

2. bensesa J.K., dpmmmmn I'. M., Kysnenosa JILH. u np. buonorus (6a3oBblit
ypoBenb). 11 kmacc. — M., 2014.

3. T'abpuenssn O. C. Xumus s npodeccuid U CHelUabHOCTEW COLUAIBHO-
HKOHOMHYECKOTO TYMaHUTApHOTO Npoduiied: y4eOHUK I CTyH. YUpeKIeHUMN
cpen. [Ipod. Ob6pazopanus. — M., 2014.

4. EmmzapoB A.A. «EctecTBo3HaHue. Y4UeOHUK [JIsi cTapuied MIKOJb, M.:
N3narensckuii eHTp «buaom», 2013.

NuTepHeT-pecypcsr:
1. http://estestvo-znanie.ru/
2. http://www.kursach.com/!kestestvo/kestestvo%201-6.htm

4. KOHTPOJIb U1 OLIEHKA PE3YJBTATOB OCBOEHMSI YUEBHOW
JTUCHUIIIAHBI

Konrposb M omeHka pe3yJbTaTOB OCBOEHUS Y4e€OHOW  JUCHUIUIUHBI
OCYUIIECTBJISIETCS. TPENOJaBaTeeM B IMPOLECCEe NPOBEICHUS MPAKTUYECKHUX
3aJlaHul, TECTHUPOBAHUS, a TAaKKE B PE3yJIbTaTe BBIMOJHEHUS OOYYarOIIUMUCS
WHJMBUAYAJbHBIX 33JIaHUM, POEKTOB, UCCIICOBaHUM.

Pe3ynbrarel 00y4eHUs! pacCKpbIBAIOTCS YE€PE3 YCBOCHHbIE 3HAHUS U TPUOOPETEHHBIE
YMEHUS, HAllpaBJIeHHbIE Ha MPUOOPETEHNE OOIIMX KOMIIETEHIIMM.
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Pe3yabTaThl 00yueHHusi (OCBOEHHbIE
YMeHHsI, YCBOEHHbIE 3HAHMS)

®opMbl M MeTOAbI KOHTPOJISL U

OIlEeHKH Pe3yJIbTAaTOB 00y4YeHusl

Pa3znen 1. BBenenue

- XapaKTepU30BaThb TEOPETHYECKUU
YPOBEHb HAYYHOIO TIO3HAHUS M €ro
COCTAaBJISIFOLINE;

-  WUIKOCTPUPOBATh 3TOT YPOBEHb
HAYYHOTO  TIO3HAaHHUS  [pPUMEPAMHU
CTAHOBJIEHUSI HAYYHBIX TEOPUU B
busuKe, XUMHUH U OUOJIOTHH;

- CpaBHMBATh MEXIy cOOOH ypOBHU
NO3HAHUST W  MOJEIMPOBAHUE  Ha
KaXXJI0OM YPOBHE;

- aHAJIN3UPOBATh COOCTBEHHBIC
JOCTHKECHUSA B IIO3HAHUU
€CTECTBO3HAaHMSI M  METOHOB  €r0
IIO3HAHUS;

- XapaKTepu3OoBaTb HAa  OCHOBE
NeAyKIUU o0Ilee MpeACTaBICHUE O
HAYYHOW KapTUHE MHUpPA, YaCTHOE — O
€CTECTBEHHOHAYYHOW KapTUHE MHpA U
€IMHUYHOE — O MPEAMETHOW KapTUHE
MHpa.

[TpakTHdeckue 3aHATUS
CemuHap

Paznen 2. Xumus

- IPUMEHSTh OCHOBHBIC 3aKOHBI XUMUU
JUISL  pelieHus 3adad B 00JacTH
npodeCCUOHAIILHON JIeATEIIbHOCTH;
-OIUCBIBATh YPABHCHUSIMH XUMHUYECKUX
PEeaKIMA MPOIIECCHI, JISXKAIINE B OCHOBE
MIPOM3BOCTBA TIPOYKTOB;

- TIPOBOANTH PAcUeThl MO pe3yJbTaTaM
U3MEPEHNN;

- HCIIOJb30BaTh nabopaTopHOe
o0opyoBaHue;

- coOmomaTh  MpaBWiIa  TEXHHKHU
0€30ITaCHOCTH MpH paboTe;

- OOBSACHATH OCHOBHBIC 3aKOHBI U
MOHATUS  XUMHUH, KJIACCH(PHUKAIIUIO
XUMHUYECKUX peakiui u
3aKOHOMEPHOCTH  HUX  IPOTCKaHMS,
[OHATHE XUMHUYCCKOW KHHETUKH H
KaTajn3a, XUMHUYCCKOE paBHOBECHE,

IIpakTrueckue 3aHATUS

[ToaroToBka pedepaTon
CocrapieHue KpOCCBOPIOB U TAOIHI]
PasragsiBanue peOycoB

ITonroroBka npe3eHTaun
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CMEIIEHUE paBHOBECHUS MO/ 1EHCTBUEM
pa3IUYHbIX (PaKTOPOB;

- UCIIOJIb30BATh CBOICTBa
HEOPTraHWYECKUX BEIIECTB, OMHCHIBATH
YpaBHEHUSIMU XUMHUYECKUX PpEaKIIUid
MPOIECChl,  JIeKalllue B  OCHOBE
MIPOU3BOJICTBA MTPOTYKTOB,;

- IPOBOJIUTH KAYECTBEHHBIC PEAKIINU Ha
HEOPraHMYECKHUE BEIIECTBA U HOHBI.

- OOBSICHATH XapaKTEpUCTUKY
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX
BEILECTB, OKHCIIUTEIIBHO-

BOCCTaHOBUTEIIbHBIC peakuuu u
peakuuu HOHHOrO OOMeHa, TMIPOJH3
COJIEH, TUCCOLMALUIO DJIEKTPOJIUTOB B
BOJHBIX PacTBOPAXx;

- UCIIOJIb30BaTh CBONCTBA
OpPraHUYECKUX BELIECTB, OIMUCHIBATH
YPaBHCHUSIMH XWMHYECKHUX PEAKIIUI
IIPOLIECCHI,  JIeXKAIMEe B OCHOBE
IIPOU3BOJICTBA ITPOTYKTOB;

- IPOBOJINTH KAYECTBEHHBIE PEAKIIMU HA

OPTraHUYECKUE;
- OOBSICHATH XapaKTEPUCTUKY
pPa3IMYHBIX KJIACCOB  OPTraHUYECKUX
BEIIIECTB, CBOICTBaA

BBICOKOMOJIEKYJIIPHBIX CO€IMHECHUM.

Pa3nen 3. buoaorus

- HWCIOJB30BaTh 3HAHHMS OHWOJIOTHU B
MpO(IITAKTHKE W JICUCHUH BUPYCHBIX
3a00JIEBaHMI;

- HCII0Jb30BaTh nabopaTtopHoe
000py10BaHUE;

- co0momaTth  mpaBwia  TEXHUKHU
0€30I1acHOCTH MpU paboTe;

- OOBACHATH  KIECTOYHYIO  TEOpHS
CTPOGHUS  OpPraHU3MOB,  (QYHKIIUH
OpraHOUJOB KIICTKH, JEJICHHUE KICTKH,
dbopMBI  pa3MHOXEHHSI OpPraHHU3MOB,
T€HETHYCSCKUM KO

- HCII0JIb30BaTh 3HAHUSA 0
HACJEJICTBEHHOCTH W M3MEHUYMBOCTH B
YKU3HH YEJIOBEKA, BIUSHHUE HA OPTaHU3M
YeJI0BeKa MyTalui, 3HAUCHHUE TeHEeTHKH

IIpakTrueckue 3aHATUS
CocraBiieHue U 3an0JIHEHNE TAOINILL
CocraBieHue KpoccBOpAOB
Huckyccun

OTBeTHI Ha BOIPOCHI
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JUISL MEAMIMHBI, pemiath 3aJadu 1o
TE€HETHKE U CEJICKIUU;

- OOBACHATH XPOMOCOMHYIO TEOPHIO
HACJIEICTBEHHOCTH, TEOPUI0  TEHa,
KJIETOUHYIO UHXKEHEPHIO;

- HUCIOJIb30BaTh MaTepUAMCTUUYECKUE
MIPEJCTABIICHHUST O 3apOXKICHUM >KU3HU
Ha 3eMJie, MECTE YeJIOBEKa B MPUPOJE,

B3aUMOCBSI35IX MEXIY YKUBBIMU
OpraHU3MaMH.

- 00BsAcHATH Teoputo Y. JlapBuHa,
MIPOUCXO0XKJICHUE AKU3HH,
IIPOUCXOXKJICHNE U HBOJIIOLIHIO
YEJIOBEKa,;

- pemiaTth 3aJa4d CBOEH MOBCEIHEBHOM
JCATCIIBHOCTH, UCXOJs W3 TOHUMaHUS
MIOCTIC/ICTBHIA, KOTOpBIE OYIyT HMEThH
TH pEHICHHS [UIsl YeJIOBEUYECKOTO
oOmectBa U Ouocdepsl, COCTaBIATH
MUIICBBIC  [EMH B MPUPOTHBIX
IKOCHCTEMAX.
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[Ipunoxenue 1
K paboueii mporpamme yu4eOHOM TUCTUATITUHBI

JIMCT N3MeHeHMil U T0NOJTHEeHU i, BHECEHHBIX B Pa004yI0 POrpamMmy

No HU3MCHCHMA, JaTa BHCCCHUA U3MCHCHU A, No CTpaHuIbl C U'3BMCHCHUCM

BbLJIO | CTAJIO

OcHoBaHUE:

HOI[HHCI) JIna BHCCIHICTO N3MCHCHMA
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