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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI JTUCIUILJIAHBI
b/J1.11 ECTECTBO3HAHHUE

1.1. MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI:
Hucnuriza «EcrecTBO3HaHUEY SABJISIETCS o0s13aTeIbHON 4aCThIO
00111e00pa30BaTEIBLHOrO IUKIAa OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl B COOTBETCTBUU C
®I'OC no cnennanbHocTy 38.02.01 DxoHOMMKA U OyXTanTEepCKUi yueT (110 OTpaciisaMm).
1.2. Heab 1 nJIaHMpyeMble pe3yabTaThl 0CBOCHMS M CUMILIHHbI:
B pamkax mnporpamMMmbl JHCHMIUIMHBI OOYYArOIMIMMHCS OCBAauMBAIOTCS YMEHHS H
3HAHMSL:
* IUYHOCMHbIE:
- YCTOWYMBBIA HMHTEPEC K HCTOPUHM M JOCTHKEHHSIM B OONACTH eCTECTBEHHBIX
HayK,4yBCTBO F'OPJIOCTH 33 POCCUICKUE €CTECTBEHHBIE HAYKH;
- TOTOBHOCTh K IPOAODKEHHUIO 00pa3oBaHMsl, MOBBIIICHUIO KBaTU(UKALUKA B N30paHHON
npo(hecCHOHABHON NIEATENbHOCTH C MCHOJIb30BAaHUEM 3HAHUN B 00JaCTHECTECTBEHHBIX
HayK;
- 00BbEKTHBHOE OCO3HAHME 3HAYMMOCTU KOMIETEHIIMH B 00JACTH €CTECTBEHHBIX HAYKJJIS
YesloBeKa U 00IeCTBa, YMEHHUE MCIIOJIb30BaTh TEXHOJIOTMUECKHE JOCTHMKEHUSIB 00JIacTH
(GU3HUKHN, XUMUHU, OMOJIOTUH AJIsl TOBBIILIEHUSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO PA3BUTHUS
B BBIOpaHHOM TPO(heCcCHOHATEHON e TEIbHOCTH,
- YMEHHME MNpPOAHAIU3UPOBATh TEXHOIEHHBIE MOCIAEACTBUS JUISl  OKpYXKarollen
Cpeibl,0bITOBOM U MPOU3BOJCTBEHHOM AESITEIBHOCTH YEIOBEKA;
- TOTOBHOCTh CAMOCTOSITEIHHO T00BIBATh HOBBIE AJIsI CE€0sI €CTECTBEHHO-HAYUHBIC
3HAHMS C UCOJIB30BAHUEM JIJISl 3TOTO JIOCTYIHBIX HCTOYHUKOB HH(OpMaALUK;
- YMEHHUE YNpaBIATh CBOEH MO3HABATEIBHON NEATENBbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O HHTEJIEKTYaJIbHOTO Pa3BUTHS;
- YMEHHUE BBICTpaWBaThb KOHCTPYKTHBHBIE B3aMMOOTHOIICHMS B KOMAaHJAE II0 PEUICHUIO
oOIIMX 3aJa4 B 00JJaCTH €CTECTBO3HAHUS;
* Memanpeomemuuie:
- OBJAQJICHUE YMEHUSMH U HABBIKAMHU PAa3JIMUHBIX BHJOB IO3HABATEIBHOWU JECATEIBHOCTH
JUISI U3yYEHHUSI Pa3HBIX CTOPOH OKPY>KAKOLIEr0 ECTECTBEHHOI'O MUPA;
- NPUMEHEHHUE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIOAEHUS, HAYYHOTO 3KCIEPHUMEHTA)
JUISL M3YYEHUSl PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, C KOTOPBIMH
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cepe;
- yMEHHE OMNpeAeNATh IeNd H 3aJayd JeSTeNbHOCTH, BBIOMpATh CpEICTBA IS
UXJIOCTUKEHUS HA TPAKTHUKE;
- YMEHHUE HCIOJIb30BaTh PA3JIMYHbIE MCTOYHUKHU [JISl MOJYYEHUS €CTECTBEHHO-HAy4YHOU
MH(pOpMaUU U OLIEHUBATh €€ JOCTOBEPHOCTH ISl JOCTHXKEHUS MOCTaBICHHBIX LIEJEH U
3azay;
* npeomemHbole:
- c(hopMHPOBAaHHOCTH IPEACTABICHUN O LIETIOCTHON COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOM KapTHHE MUpa, NPUPOAE KaK €IAWMHOW IEJIOCTHOM CHUCTEME, B3aUMOCBS3H
4esioBeKa, IPUPO/Ibl U OOLIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax BeeneHHol;
- BJIaZICHHE 3HAHUSIMU O HanOoJiee BaXKHBIX OTKPBITUSAX U JOCTHKEHUSIX B 00JIaCTH



€CTECTBO3HAHMS, NOBIUABIIMX Ha HBOJIOLMIO NPEICTABICHUN O NPUPOJE, HA Pa3BUTHUE
TEXHUKH U TEXHOJIOTH;

- cOPMUPOBAHHOCTh YMEHUS IPUMEHATh €CTECTBEHHO-HAYYHbIC 3HAHUS 1151 OOBSCHEHUS
OKPY)XKAIOIIUX  SIBJICHUH, COXpaHEHUs  370pOBbs, oOecrnedeHuss  0€301MacHOCTH
KU3HEICATEIBHOCTH, OepeKHOro OTHOLLIEHUS K Ipupoze,
PALMOHAIILHOIONIPUPOAONIOJIB30BAHNS, a TAaKKE BBIIOJHEHUA POJIM  TPAMOTHOIO
MoTpeOuTe;

- copMHpPOBAaHHOCTH TMPEACTABICHHI O HAYYHOM METOJIe IO3HAHHS TPUPOABl U
CPEACTBAX U3YUYEHHUSI METaMupa, MAaKpOMHUPA U MUKPOMUDA;

- BIIQJICHUE TIpUEMaMHU €CTECTBEHHO-HAyYHBIX HAOIIOJCHUI, OMBITOB, UCCICTOBAHUA U
OLIEHKH JIOCTOBEPHOCTH IOJYYECHHBIX PE3YIIBTATOB;

- BJIQJICHUE MIOHATUMNHBIM anmnapaToM €CTECTBEHHBIX HAYK, ITO3BOJIAIOIIMM I103HABATH MHUP,
y4aCTBOBATh B JUCKYCCHSIX II0 €CTECTBEHHO-HAYYHBIM BOINPOCAaM, HCIOJIb30BAThH
pa3ianyHble UCTOYHUKHM MH(OpMaLMM Uil MOATOTOBKM COOCTBEHHBIXPAOOT, KPUTHUECKU
OTHOCHUTbCS K cooOuenussMm CMU, coaepxaiiiuM HayuHYIOHMH(POPMAIHIO;

- c(pOpMHUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHMSIIIISA
Ka)KJJOr0 4YeJIOBEKa HE3aBHUCHUMO OT €ro Ipo()eCCHOHAIbHOW JESATENbHOCTH, pa3inyaTh
(GakTbl U OLIEHKH, CpPaBHUBAaThb OLICHOYHBIE BBIBOJbI, BUIETb HX CBSI3b CKPUTEPUSIMU
OLICHOK U CBsI3b KPUTEPHUEB C ONPEAEICHHON CUCTEMON LIEHHOCTEM.

* TUYHOCHIHbLE PE3Y/IbIMAMbl 60CHUMAHUA:

JIP 1 - Oco3Haromuii ce0s rpa’KJaHUHOM M 3aIIUTHUKOM BEJTUKON CTPAHbL;

JIP 2 - IlposBiArOmMHA AaKTUBHYIO TPAXIAHCKYI0 NO3ULMIO, JAEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh IPUHLHUINAM YECTHOCTH, IMOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH
AKTUBHBIM U yYACTBYIOIIHUN B CTyIEHYECKOM U TEPPUTOPUAIIBHOM CaMOYTIPABIEHUH, B TOM
YUCJI€ Ha YCIOBUAX JOOPOBOJIBYECTBA, MPOAYKTHBHO B3aMMOACHCTBYIOUIMN H
YUYaCTBYIOIIMH B JEATEIBHOCTH OOILIECTBEHHBIX OPTaHU3alINN;

JIP 3 - CobOmronaroiuii HOpMbI IPaBOINOPSI/IKA, CIEAYIOIUNA HJieanaM TpaxkJIaHCKOIro
oOmrecTBa, obecrieueHuss 0E30MacHOCTH, MpaB U cB0OOOJ rpaxaad Poccun. JlosibHBIN K
YCTaHOBKAM M TMPOSIBICHUSAM MPEACTABUTENCH CYyOKYJIbTYp, OTJIMYAIOIIMA UX OT TPYIII C
JNECTPYKTUBHBIM M JEBUAHTHBIM [OBEACHUEM. JIEMOHCTPUPYIOLIUN HENPUATHE U
MPEAYIPEKIAIOIUN COLMAIBHO ONIACHOE IIOBEICHUE OKPYKAOIINX;

JIP 4 - IIposBigromnil U IEMOHCTPUPYIOIIUNA YBAXKEHUE K JIFOJAAM TPYJd, OCO3HAIOIIUN
IIEHHOCTh cOOCTBeHHOTO Tpyaa. Crpemsmuiics K (OpPMHUPOBAHHMIO B CETEBOM cCpene
JMYHOCTHO U MPOPECCHOHATHHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIea;

JIP 5 - JIleMOHCTpHUpYIOMINI TPUBEPKEHHOCTD K POAHON KYJIBTYypE, HCTOPUUIECKON IMAMSATH
Ha OCHOBE JII00BU K PoanHe, pogHOMY Hapoay, Maoi poANHE, MPUHITHIO TPATUIIHOHHBIX
LIEHHOCTEW MHOTOHALIMOHAJIIBHOTO Hapoaa Poccuu;

JIP 6 - IIposBnsromunii yBaxKE€HUE K JIFOASAM CTapLIErO IMMOKOJICHHUS! U TOTOBHOCTD K yYAaCTHIO
B COLMAJIBHOW MOJJEPKKE U BOJIOHTEPCKUX JIBUKEHUSAX;

JIP 7 - Oco3HawolUil TPUOPUTETHYKD LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKarOIIUU
COOCTBEHHYIO U UY’KYI0 YHUKAJIBHOCTb B Pa3JIMYHBIX CUTYyAlUsX, BO BceX (hOpMax M BUAAX
NEeATEIIbHOCTH,

JIP 8 - IIposgBastomivii U JEMOHCTPUPYIOIIMN YBaXKEHUE K MPEICTABUTENSAM PAa3TUUHBIX
ATHOKYJIBTYPHBIX, COLUAIbHBIX, KOHPECCUOHAIBHBIX M WHBIX rpymni. COnpHYacTHBIA K
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COXPAaHEHUIO, MPEYMHOXXECHUI0O W TPAHCISIUMU KYJIbTYPHBIX TPAJULUKA W LEHHOCTEH
MHOTOHAIMOHAJIBHOTO POCCUMCKOr0 TOCY1apCTBa;

JIP 9 - CoOmroaroiiuii 1 mporarasupyomnii mpaBusiia 3J10poBOro u 0€301macHoro oopasa
KU3HU, CIIOPTA; MPEAYNPEKAAONINI JTUOO0 MPeoa0IEBAIOIINNA 3aBUCUMOCTH OT aJIKOTOJIS,
Tabaka, TICMXOAaKTHBHBIX BEHIECTB, a3apTHbIX wurp #u T.J. Coxpasstonmi
[ICUXOJIOTUYECKYI0 YCTOWYMBOCTb B CUTYaTMBHO CIIOXKHBIX WJIM CTPEMHUTEIBHO
MEHSIOLIMXCS CUTyalUsIX;

JIP 10 - 3aborsammiics O 3amuTe OKPYXAIOUIeH cpenbl, COOCTBEHHOM U UYyKOH
0€30MacHOCTH, B TOM 4YHCJIe U POBOW;

JIP 11 - TlposiBisromMiA yBaXK€HUE K 3CTETUYECKUM LIEHHOCTSM, 00JadatoluIuii OCHOBAMHU
ACTETUYECKOUN KYJIbTYPHI;

JIP 12 - IlpuHumaronuid CEMEWHBbIE LEHHOCTH, TOTOBBIA K CO3JaHHI0 CEMBU U
BOCIIUTAHUIO JIETEH; JIEMOHCTPUPYIOIIMN HENPUSATHE HACWUIIUS B CEMbE, yX0JIa OT
POIUTENILCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUW CO CBOMMH JETbMU U HX
(bMHAHCOBOTO CO/ICPKAHUSI.

1.3. KosimuecTBO 4aCOB HA OCBOCHHUE JUCHUIIIMHBI:

MaKCUMaJbHOM yueOHON Harpy3ku oOydaromierocst 45 4acoB, B TOM YHUCIIE:

00s3aTeIbHON ayAUTOPHOM yueOHOU HAarpy3Kku oOydaromierocs 45 4acos;
caMoCTOATeNIbHAsg paboTa 00yJaronerocs — He MpelyCMOTPEHa;

KOHCYJIbTAllMU — HE MTPETyCMOTPEHBI.



2. CTPYKTYPA U COAEP KAHME JUCIIUITJINHBI

2.1. O0beM JUCUUIJIMHBI U BUABI Y4e0OHO# padoThl

B T.4.

Bup yueonoii pa6oTnl O0beM yacoB B opme N
NMPaKTHYECKOMH
NMOATOTOBKH

O06bem 00pa3zoBaTeIbHON NPOTPAMMBbI THCIUTITIHHBI 45 20

B TOM YHCJIC:

TEOPETUICCKOE OOYICHHE 25

J1a00paTOpHBIC PAbOTHI (eciu npedycmMompeno) 5 5

MIPAKTUYECKHUE 3aHATHUS (eCiu npedycmMompeHo) 15 15

CCMUHAPCKUC 3aHATUA

HE NPEIYCMOTPEHO

KypcoBasi paboTa (IIpOeKT) (eciu npedycmompeHo OJis
cneyuanbHocmeil)

HE MPEIYyCMOTPEHO

KOHTPOJIbHAs paboTa (eciu npedycmompero)

HE IPETYCMOTPEHO

CamocTosTenbHas paboTa 00y4yaroerocs

HE MPETYCMOTPEHO

KoncyabTanuu

HE NPEIYCMOTPEHO

IIpome:xyTouHas atrectauus B popme nuddepeHmpoBanHoro 3auera




2.2. TemaTu4ecKkuil IU1aH U coaepkanue gucuuiiuiabl b/1.11 EcrectBo3HaHue

Koapl koMmnereHui u

JIMYHOCTHBIX
pe3yJIbTaToB,
HaumenoBanue pasgenoB u | Coaep:kanue yueOHOro Matepuajia M pOpMbl OPraHu3aluu AesATeJbHOCTH O0bem B (bopMHpOBAHIIO
TeM o0yyaromuxcst yacax pMHp
KOTOPBIX
crnocoocTByeT
3J1eMEHT MPOrpaMMbl
1 2 3 4
Pazpea 1.
10 JIP1 - JIP12
DOU3SNKA
Conepxanue yueOHOro MaTepuaJia 2
Tema 1.1.
Mexanmnia 1 MexaHn4yeckoe JBUKEHHUE, €r0 OTHOCUTENbHOCTh. 3aKOHBI TMHAMUKH )
Herotona. Cwitbl B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS
JlaboparopHoe 3aHsATHE -
[IpakTuyeckoe 3ansTue ;
KonTponbhas padora .
CamocrosiTenpHas paboTa 00yJaromuxcs -
Conepxanue yueOHOro MaTepuaJia 2
Tema 1.2.
OcHoBbI MoJIeKyasipuoii | JlTaboparopHoe 3aHATHE -
(u3UKH ¥ TEPMOAMHAMUKH [Ipaktuueckoe 3anstue Ne 1 «/3ydeHne n3MEHEHHUI TeMIIepaTypbl
7 | BellecTBa OT BPEMEHHU MPH U3MEHEHHUH arperaTHbIX COCTOSHUMN 2
BELIECTBA»
KonTposnbHas padbora .
CamocrosiTenpHas paboTa 00yJaromuxcs -
Copepxanue yueOHOro MaTepuaJia 2

Tema 1.3.

JlabopaTopHoe 3aHsTHE




OcHoBBI [TpakTuueckoe 3anatue Ne 2 «COOpKa AJIEKTPUYECKOM 1eMH, >
3J1eKTPOAMHAMHUKHU 3 M3MEpEHUE CUIIbI TOKA M HAMIPSHKCHUSI HA €r0 PA3JIMYHBIX Y4acTKax»
KonTponbHas pabota -
CamocrosrenbHas padoTa 00ydarommxcs -
Conepxanue y4eOHOIro MaTepuaJia 2
Tema 1.4. t
KoeGanusi i BOJTHLI JlabopaTopHoe 3aHsTHE -
[Ipaktuueckoe 3ansatue Ne 3 «Pemienne 3anau «MexaHudeckue )
4 KOJICOAHUST M BOJIHBD)

KonTponbHas pabota -
CamocrosiTenpHas paboTa 00yJaromuxcs -
Conepxanue yueOHOro MaTepuaJia 2

Tema 1.5.
JJIeMeHThI KBAHTOBOI JlaGoparopHoe 3aHsTHE -
usuku 5 [Tpaktuueckoe 3anstue Ne 4 «Pemenue 3anau «@u3rka aTOMHOTO ’

SIIPa»

KonTponbHas pabota -
CamocTrosarenbHaspadboTa 00ydaromuxcs -

Paznea 2.

~ 27 JIP1 - JIP12

XUMUA
Conepxanue yueOHOro MaTepuaJia 2

Tema 2.1.
OcHOBHbBIE MOHATHS U 6 | OCHOBHBIC MMOHATUS U 3aKOHBI XUMUH 2

3aKOHBI XUMHHU

JlaboparopHoe 3aHsITHE -
[IpakTuyeckoe 3aHsTHE -
KonTponbHas pabota -
CamocTosrenbHas padoTa 00ydarommxcs -
Conepxanue yueOHOro MaTepuaJia 2

Tema 2.2.
IMepuoauveckuii 3aK0H 1

JlabopaTopHoe 3aHsTHE




Ilepuoanyeckasi cucrema
XHMHYECKHX JJIEMEHTOB
A.A. MenpaeneeBa

[IpakTuueckoe 3ansatue Ne 5 «XapakTepucTrka dJeMEeHTa 110
7 nosoxkeHuto B [lepuoanueckoit cucreme XumMmuueckux daemeHToB J1. 1.
MenneneeBay

KonTponbHas pabota

CamocrosTenbHas pa60Ta 06yqa101u14xc;1

Tema 2.3.
CTtpoeHue BellecTBa

Conepxanue yueOHOro MaTepuaJia

8 Tunel XUMHUUYECKOH CBA3HU

JlabopaTopHoe 3aHsTHE

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbhas padora

CamocrosTensHas pa60Ta o6yqafoumxc51

Tema 2.4.
Boaa. PacTBopbl

Conepxanue yueOHOro MaTepuaJia

Jlaboparoproe 3ansitue Ne 1 «IIpuroroBienue pacTBOPOB MPOLIEHTHOM
KOHLICHTPALIUI

9

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbHas pabota

CamocrosTenpHas pa60Ta 06yqa101u14xc;1

Tema 2.5.
XuMuyecKHe peakunu

Conepxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3aHsTHE

[Ipaktuyeckoe 3anarue Ne 6 «CkopocTh peakiuu u GaKTopsl, OT
KOTOPBIX OHA 3aBUCUT»

10

KonTponbHas pabota

CamocrosTenpHas pa60Ta o6yqafoumxc51

Conepxanue yueOHOro MaTepuaJia

10




Tema 2.6.
Knaccupurxanus
HEOPraHU4eCcKHX

COeIHHEHHS U UX CBOMCTBA

Knaccel Heoprannueckux coequaenuit. Okcuapl. OcHoBaHus. KUCIOTHI.

1 Comu

JlabopaTopHoe 3aHsTHE

[IpakTrueckoe 3aHsTHE

KonTponbHas pabota

CamocrosiTenpHas paboTa 00yJaromuxcs

Tema 2.7.
MeTasIbI M1 HEMETAJLIbI

Conepxanue yueOHOro MaTepuaJia

12 | Jlaboparoproe 3aHsTHE No 2 «XHUMHSI METAJUIOB U HEMETAJLIOB)

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbHas pabota

CamocrosTensHas pa60Ta 06yqa101u14xc;1

Tema 2.8.
OcHoOBHBIE TOHATHS
OpPraHuYecKol XMMHHU U
Teopusi CTPOEHHs
OPraHuYecKuX cCOeJUHEeHH

Conepxanue yueOHOro MaTepuaJia

[Ipeamer opranndeckoi XuMun. TeopHst CTpOEHUST OPraHUYECKHUX

13 o
coequnennii A.M. byrneposa. Knaccuduxkaiusi opranndeckux BEIIECTB

JlabopaTopHoe 3aHsTHE

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbhas padora

CamocrosTensHas pa60Ta 06yqa101u14xc;1

Tema 2.9.
Yri1eBoa0poabI U UX
NMPUPOJAHbIE HCTOYHUKH

Conepxanue yueOHOro MaTepuaJia

[IpenenbHbIe U HepeAenbHbIE yrieBo10poabl. Kinaccuduxanms u

14 o
CBOMCTBA U NPUMEHEHHUE

JlaboparopHoe 3aHsATHE

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbhas padora

CamocrosiTenpHas paboTa 00yJaromuxcs

11




Tema 2.9.1.
Kucaopoacoaep:xkammue
OpraHuvYecKue coeInHeHust

Conepxanue yueOHOro MaTepuaJia

JlabopaTopHoe 3aHsTHE

[Ipaktuueckoe 3anarue Ne 7 «Cnuptel. KapooHoBbie kucnoThl. Pemienue
3a1a9»

15

KonTponbHas pabota

CamocrosiTenpHas paboTa 00yJaromuxcs

Conepxanue yueOHOro MaTepuaJia

Tema 2.9.2.
A3oTcoep:kamue 16 | AMHHBIL, aMUHOKUCIIOTBL, Oesku. CTpoeHue 1 6uosioruueckas QyHKIUs
OpraHHecKue COAMHEHHN. | J1,60aropm0e 3ansTHE

IMosumepsI
[IpakTrueckoe 3aHsTHE
KonTponbhas padora
CamocrosiTenpHas paboTa 00yJaromuxcs
Conepxanue yueOHOro MaTepuaJia

Tema 2.9.3.

XUMHUA U KH3HD

OCHOBHBIE JKU3HEHHO HeO6XOI[I/IMLIe COCAUHCHMUA . 6CJ'IKI/I, Yri€eBOJHhI,
KHUPbl, BATAMHUHBI

17

JlaboparopHoe 3aHsATHE

HpaKTI/I‘IeCKOC 3aHATUC

KonTponbhas padora

CamocrosTenbHas pa60Ta 06yqa101u14xc;1

Tema 2.9.4.
XuUMUSA U OPTAHU3M
YeJIOBEKA

ConepxxaHue y4eOHOro MaTepuaJia

18 XHUMHUYECKHUE PJICMEHTHI B OpraHru3Me YCJIOBCKA. OpFaHI/I‘IeCKI/Ie n
HCOPraHn4CCKUEC BEIICCTBA

JlabopaTopHoe 3aHsTHE

HpaKTI/I‘IeCKOC 3aHATHUC

12




KonTponbHas pabota

CamocrosrenbHas paboTa 00ydarommxcs

Tema 2.9.5.
Xumus B ObITY

Conepxxanue yueOHOro MaTepuaJia

19 | JIabopartopHoe 3ansitue Ne 3 «OmnpenencHue puramuaa C B COKax»

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbHas padora

CamocrosiTenpHas paboTa 00yJaromuxcs

Pazpea 3.
BUOJIOI'UA

JIP1 - JIP12

Tema 3.1.
Buo/10rusA-cOBOKYNHOCTD
HAaYK O KUBOH Ipupoje.
MeToabl HAYYHOT 0
NMO3HAHHUA B OMOJIOTHH

Conepxanue yueOHOro MaTepuaJia

[TonsTue «xku3Hp». OCHOBHBIE IPU3HAKHU )KUBOTIO. Y POBHU
OpraHU3al1y )KUBOU IIPUPOJIBI

20

JlaboparopHoe 3aHsATHE

HpaKTI/I‘IeCKOC 3aHATHUC

KonTponbHas pabota

CamocTosrenbHas padoTa 00ydarommxcs

Copep:xxanue y4eOHOr0 MaTepuaJia

Tema 3.2. a6
KireTka abopaTopHOe 3aHsITHE
[TpakTuueckoe 3anarue Ne 8 «l3ydueHue cTpoeHuUs! paCTUTENBHON U
21| xuBoTHOI KIeTKI»
KonTponbhas padora
CamocrosrenbHas padoTa 00ydarommxcs
Conepxanue yueOHOro MaTepuaJia
Tema 3.3.
TkaHu, OpraHbl U CUCTEMBI OpraHoB 4enoBeka. [lonstue 06
Opranusm

22 | MHOUBHUIYaJbHOM (OHTOTEHE3), SMOPHOHAIEHOM (3MOpHOTEHe3) U
OCTAMOPHOHAILHOM Pa3BUTHHU

13




JlaboparopHoe 3aHsATHE

HpaKTI/I‘IeCKOG 3aHATUC

KonTponbhas padora

CamocrosTenbHas pa60Ta 06yqa101u14xc;1

Tema 3.4.
Bujx

Conepxxanue yueOHOro MaTepuaJia

23

Bun. Kpurepuu Buna

JlabopaTopHoe 3aHsTHE

HpaKTI/I‘IeCKOG 3aHATUC

KonTponbhas padora

CamocrosTenbHas pa60Ta 06yqa101u14xc;1

Tema 3.5.
IKOCUCTEMBI

Conej

DKAHUE y‘l66HOF0 MaTepHaJia

24

BosneticTBue axomorndeckux (pakTOpoB Ha OPraHU3M YEIOBEKa H

BJIMAHHUC OCATCIBHOCTHU YCJIOBCKA HA OKPYXAIOIIYIO CpCay

JlaboparopHoe 3aHsATHE

HpaKTI/I‘IeCKOG 3aHATUC

KonTponbHas pabota

CamocrosTenbHas pa60Ta o6yqafoumxc51

Kouncyabranuu:

BCEI'O (uacoB):

45

14




3. YCJIOBMSA PEAJIMBAIIUUA ITPOTI'PAMMBI INCHUAITVINHBI

3.1. [Ins peann3auiiv IporpaMMbl JUCHUTIMHBI TPELYCMOTPEHBI
CJeyIolMe CIelUaIbHbIE TOMEIIECHUs: Y4YeOHbI KaOMHET €CTeCTBO3HAHUS U
nabopatopust Xumuu (ayna. Ne 114), ocHaiieHHbIE 000pYI0BaHUEM:

® KOMIUJIEKT Y4€OHO-HArJIsATHBIX TOCOOUIA:
- «YT€eBO0PO/IbI, MPOU3BOIHBIC YTIEBOJOPOIOBY;
- «Cxema mopuu JKHpPOBY;
- «benKy MBIIIEYHOM TKaHW;
- «XMMHYECKUHN COCTAB MOJIOKA

® TpUOOPHL
- Becbl «kKERN»;
- Becol BJIP-200;
- konopumetrp KOK OIK;
- metp pH;
- nonomep M1-160

® TEXHUYECKHUE CPEIICTBA OOYUCHUS:
- HOYTOYK;
- IPOEKTOP:
- 9KpaH NEPEHOCHOM.

ObopynoBanne kabnuHera:

- TaOJIUIIBI, CXEMBI, METOJMYECKUE TTOCOOUS, HATJISITHBIN MaTepra, CTCH IbI;

- mKad BBITSHKHOM, MydebHas Medb, TATPOBAIBHBIE CTOJIbI, TA0OPATOPHBIE
CTOJIbI U IKa(BI;

- pedpakToMeTp, aHAJUTUYECKUE BEChl, TEXHUYECKHUE BECHI, BECHI
TOPCUOHHBIE, TFOMUHOCKOII, apEOMETPhI, CHUPOMETPHI, CAXaPUMETPHI, MOJIIPUMETP,
MOHOMEpP yHUBEPCAIBbHBIM, HWOHOMETP YHHUBEPCAIBHBIA, CIEKTPO(HOTOMETD,
MUKPOCKOII, TUTPOMETP, BUCKO3UMETP, TEPMOMETPHI, HUTPATOMETpP, MECOUYHAS U
BOJIsIHAsA OaHs.

® TEXHUYECKHUE CPEJICTBA OOYUCHUS:

- HOYTOYK;

- IPOEKTOP:

- SKpaH IIEPEHOCHOM.

3.2. UudopMmannonHoe odecnevyeHue peain3anuy NporpamMmbl
3.2.1. OCHOBHBbIC HCTOYHHUKMH:
1. 'openos, A. A. EctecTtBo3HaHue : yueOHOE TOCOOME JIJIsI CPETHETO
npodeccuonansHoro oopazosanus / A. A. ['openoB. — 4-e uzj., nepepad. u
non. — Mocksa : U3natensctBo FOpaiit, 2022. — 355 ¢. — (IIpodeccuonansuoe
obpazoBanue). — [ISBN 978-5-534-10214-7. — Texcr : 3eKTpOHHBIH //
Oo6pa3oBatenbHas mardopma KOpait [caift]. —
URL.: https://urait.ru/bcode/495185
2. Cypuxkos, B. B. EcrectBo3nanme: pusuka : ydeOHOE MOCOOHE ISl CPETHETO
npodeccuonansHoro obpaszosanus / B. B. CypukoB. — 7-e u3a., UCIp. U 00 —
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https://urait.ru/bcode/495185

MockBa : UznmarenbctBo IOpaiit, 2022. — 150 c¢. — (IIpodeccronanbHOe
obpazoBanne). — ISBN 978-5-534-15432-0. — TekcT : »JIEKTpPOHHBIN //
Oo6pazoBaTenbHas atdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/506941

3.2.2. lonoJHUTEIbHbIE HCTOYHUKM:

3. CmupnoBa, M. C. EcrecTBo3HaHUE : y4€OHUK U MPAKTUKYM JUIsI CPEIHETO
npodeccuonambHoro oopazoBanust / M. C. CmupnoBa, M. B. Boponenko,
T. M. CmupnoBa. — 2-e¢ u3a. — MockBa : UznarensctBo FOpaiut, 2022. —
330 c. — (IIpodeccuonanpuoe odpazoBanue). — ISBN 978-5-534-09495-4. —
Texcr : anextponnbli // OOpasoBarenbHas tuiatrpopma FOpaiit [caliT]. —
URL: https://urait.ru/bcode/489719

3.2.3. IlepeyeHb HMHPOPMALUOHHBIX TEXHOJOITMH, MCHOJb3YEeMbIX IPH
OCYIIeCTBJIEHUH 00pa30BaTeJIbHOI0 MpoLecca MO0 IUCHHUILIMHE, BKJIKOYAS
nepeyeHb MPOrPaMMHOr0 ofecnevyeHusi U HHPOPMANMOHHBIX CHPABOYHBIX

CHCTEM

1. DnexTpoHHO-OMOMMOTEYHas cucTeMa wu3AarenbcTBa «JlaHby» [DnekTpoHHBIH pecypc]. —
Cankr-IlerepOypr, 2020. — Pesxum goctyna: http://e.lanbook.com/.

2. DieKTpoHHO-GuGMoTeunas cucrema «B5C FOPAUT [DnekTpoHHslii pecype] : odui. caift. —
2020. — Pexxum noctyna: www.biblio-online.rux» https://urait.ru/
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https://urait.ru/bcode/506941
https://urait.ru/bcode/489719
http://e.lanbook.com/
http://www.biblio-online.ru
https://urait.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JNCIIUITJINHBI

Pe3yabTaThl 00yyeHus

Kputepun onenkn

DopMBbI U METOABI
KOHTPOJISI M OLEHKHU

(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHUA) pe3yJIbTaTOB
00yueHusi
* IUYHOCHMHDbIE: Xapakrepuctuka nudpoBoit | Texymuii KOHTPOIb B

- YCTOMYMBBIM HHTEPEC K UCTOPUU U TOCTUKEHUSIM B
00JacTH €CTECTBEHHBIX HAYK, YyBCTBO FOPJOCTH 32
POCCHICKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMsl,
MOBBIIICHUIO KBATH(UKAUU B N30paHHOM
npodeccnoHaNbHOM NeSTEIBHOCTH C
MCIOJIh30BaHNEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX
HayK;

- 00BEKTUBHOE OCO3HAHNE 3HAUNMOCTH
KOMITETEHIIMI B 00JIaCTH €CTeCTBEHHBIX HAYK JIJIs
YeJI0BeKa U 00IEeCTBa, yMEHUE UCIIOIB30BATh
TEXHOJIOTUYECKHE JOCTHKEHUS B 001acTh (DU3UKH,
XMMUH, OMOJIOTHH JJIsl TIOBBIIIECHUSI COOCTBEHHOTO
MHTEJJIEKTYyallbHOTO PA3BUTHS B BHIOPAHHOM
npodeccHnoHATEHOM 1A TEIPHOCTH;

- YMEHHE NMPOAHATU3UPOBATH TEXHOT€HHbBIE
MOCIICACTBHS JIJIS1 OKPY’KAOIIEH Cpeibl, OBITOBOW U
MIPOU3BOJICTBEHHOM JIESATEIILHOCTH YEJIOBEKA;

- TOTOBHOCTH CaMOCTOSITEIIbHO JOOBIBATh HOBBIE ISt
ce0s eCTECTBEHHO-HAyYHbIE

3HaHUS C UCTIOIB30BAHUEM IS ATOTO TOCTYITHBIX
HUCTOYHUKOB MHPOpMAIUY;

- YMEHHE YIIPABJIATh CBOEH II03HABATEIBLHON
JesITeNIbHOCTHIO, POBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BUTHS;

- YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE
B3aMMOOTHOUIICHHUSI B KOMAH/IE M0 PEIICHUIO OOIITIX
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

* MemanpeomemHuoie:

- OBJIaJICHUE YMEHHUSMHU U HABBIKAMH PA3TUUYHBIX
BUJIOB TIO3HABATEIILHOU JACATEIBHOCTH JJISl H3yUCHUS
Pa3HbIX CTOPOH OKPYKAIOIIET0 €CTEeCTBEHHOTO MUPA;
- IPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS
(HabnroeHHsl, HAYYHOTO SKCIIEPUMEHTA) TSI
M3yUYEHHS Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAIKUBATHCA B IPOPECCHOHATBHOM
chepe;

- YMEHHUE ONPEeIATh eI U 3aa4M I TeIbHOCTH,
BBIOMpATh CPEACTBA JUIsl UX JIOCTHXKEHUS Ha
MPAKTHKE;

- YMEHHE UCIIOJIb30BATh Pa3INUHbIe UCTOUHUKH IS
MOJTy4YeHHS €CTECTBEHHO-HAYYHOU NH(pOpMAIINU U
OLICHUBATH €€ JIOCTOBEPHOCTD IS JOCTHUKEHUS

OLICHKH (OTMETKH):
OTMeTKy «5» - moay4aer
00y4Jarouuncs, eciu oH
JIEMOHCTPUPYET IIIyOOKOe U
IIOJIHOE OBJIAJIEHUE
coJiepKaHueM yueOHOro
marepuaia, rpaMOTHO,
JIOTMYHO M3J1araeTr OTBeT,
YMEET CBSI3bIBATH TEOPHUIO C
IPaKTUKOM, BEICKA3bIBATh U
000CHOBBIBaTh CBOU
CYX/IEHUs, [IPU OTBETE
bopmynupyet
CaMOCTOSITENIbHBIE BBIBO/IbI
1 00001eHHS

OtmeTKy «4» - momy4aer
00y4Jarouuics, eciiv oH
BIIOJIHE OCBOMJI yUEOHBIH
MaTepHal, OpUueHTHPYETCS B
U3yYCHHOM MaTrepuae
OCO3HAHHO, TPUMEHSIET
3HAHUSA JUIsl peLLeHUs
NPaKTUYECKUX 3a]1a4,
I'PaMOTHO U3J1araeT OTBET,
HO coJiepkaHue U opMa
OTBETa UMEIOT OT/EJIbHbIE
HETOYHOCTH WJIK OTBET
HEIOJIHBIN.

OtMmeTKy «3» - moimy4aer
o0yyJaroImuiicsi, eciiu OH
0OHapyXMBAET 3HAHUE U
IOHUMaHHE OCHOBHBIX
M0JIO)KEHUN Y4EOHOT O
MmarepHaia, Ho U3JaraeT ero
HETIOJTHO,
HEIMOCJIE0BaTENbHO,
JIOITyCKaeT HETOYHOCTH, HE
yMeEET J10Ka3aTelIbHO
000CHOBATh CBOU
CYX/I€HUS.

OtMeTKy «2» - ony4aer
oOyyJaroImuiics, eciiu OH
UMEET pa3pO3HEHHBIE,
OecCcUCTEeMHBbIE 3HaHUsI, HE

dopme:

- 3aIUTa JIAOOPATOPHBIX
3aHATHH;

- 3alIUTa IPAKTUYECKUX
3aHATHH;

- YCTHBIM OIIpOC;

- MUChbMEHHAs MPOBEPKA;
- BBIIIOJIHEHUE
WHIUBUTyJIbHBIX
3aJIaHui;

- TECTUPOBAHUE
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IIOCTAaBJICHHBIX ueﬂeﬁ " 3aJ1a4, YMCET BBIACIIATH I'NTaBHOC U

* npeomemubie: BTOPOCTENEHHOE,

- ¢(hOpMHUPOBAHHOCTb MIPEJCTABICHUNA O LEIOCTHON | OecopsAA04HO U
COBPEMEHHOM €CTECTBEHHO- HEYBEPEHHO U3JIaraeT
Hay4YHOH KapTUHE MUPA, IPUPOJE KaK €AUHOM MaTepHal, He MOXeT
IIGJIOCTHOI\/JI CHUCTEMEC, B3aUMOCBI3HU YCJIOBCKA, IMPUMCHSATDH 3HAHUA OJIA
IIPUPOJIBI M OOLIECTBA, IPOCTPAHCTBEHHO- peLIeHHsI TPAKTUYECKUX
BpEMEHHBIX MaciuTabax BcenenHol; 3a1a4

- BJIaJIeHUE 3HAHUSAMH O HanboJsee BaXKHbIX
OTKPBITUSX U IOCTHKECHUAX B 007aCTH
€CTECTBO3HAHUS, MOBIMABLINX HA YBOJIOLIUIO
IIPEJICTAaBICHUH O IPUPOJIE, HA PAa3BUTHE TEXHUKU U
TEXHOJIOTHI;

- ¢()OpMHUPOBAHHOCTH YMEHUS IIPUMEHSTh
€CTECTBEHHO-HAy4YHbI€ 3HAHUSI JU1s1 OOBSICHEHUS
OKpY>KaIOIIMX SIBJICHUM, COXpaHEHUS 3/10POBb4,
obecriedeHus: 6€30MaCHOCTH KU3HEASSATEIbHOCTH,
Oepe’KHOTO OTHOIIEHHUS K MIPUPO/IE, PALIMOHATIHLHOTO
IPUPOJIOIIOIB30BaHUS, @ TAKXKE BBITIOJIHEHUS POJIU
IpPaMOTHOIO IOTPEOUTENS;

- ¢()OpMHUPOBAHHOCTb MIPEJCTABICHUNA O HAYYHOM
METO/1€ TIO3HAHMSI IPUPOBI U CPEACTBAX U3YUECHUS
MeraMupa, MaKpoMHupa U MUKpOMHPA;

- BJIaJICHUE [IPUEMaMH €CTECTBEHHO-HAYYHBIX
HaOJII0ACHUH, ONBITOB, UCCIEIOBAHUIN U OLICHKH
JIOCTOBEPHOCTH IMOJIY4EHHBIX PE3YJIbTATOB;

- BJIaJICHUE MTOHSATUIHHBIM anapaToM eCTECTBEHHBIX
HayK, 03BOJISIOUINM [103HAaBATh MUP, Y4aCTBOBATh B
JMCKYCCHSIX T10 €CTECTBEHHO-HAayYHBIM BOIIPOCaM,
UCIIOJIB30BATh PA3IMYHBIC UCTOYHUKN MHPOPMALIUU
U1l IOJTOTOBKH COOCTBEHHBIX paboT, KpUTUYECKH
OTHOCHUTbCS K cooOuienusim CMU, conepxamium
Hay4YHYI0 UHPOPMALHUIO;

- ¢(OpMUPOBAHHOCTH YMEHUH TTOHUMATh
3HaYMMOCTb €CTECTBEHHO-HAYUYHOT'0 3HAHUS IS
Ka)KJIOr0 YeJIOBEKA HE3aBUCUMO OT €0
po¢ecCHOHATILHOM 1eATEIbHOCTH, pa3inyarh

(aKTHI M OIICHKH, CPAaBHUBATH OL[CHOYHBIEC BHIBOIHI, JuddepeHumrpoBaHHbINH
BUJIETh UX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b 3ayet B (hopme
KPUTEPHUEB C ONPENEICHHON CUCTEMON LICHHOCTEH TECTUPOBAHUS
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