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1. TACIOPT MMPOTPAMMBI  YYEBHOM JIUCUUIUIMHBI  T1J1.03
ECTECTBO3HAHUE

1.1. Ob6aacTh NPpUMeHEeHHUs TPOrPAMMBI.

[Iporpamma yueOHO¥W muctumuabl  I[1/].03  EcrecTBo3HaHue SBISETCS YacThIO OCHOBHOM
npodeccnoHanbHOM 00pazoBaTenbHON TIporpammel B cootBercTBUU ¢ GI'OC CIIO mo cnenuansHOCTH
43.02.10 Typuzm.

[Iporpamma  y4eOHOW  AWCHMIUIMHBI ~MOXET OBITh  HCIIOJI30BaHA  00pa30BaTEIHHBIMU
yUpexXJIeHUsIMU podeccnoHaibHOTO 00pa3zoBaHusi Ha Tepputopuu Poccuiickoit denepauuu,
UMEIOLUMMHU TIPaBO Ha PEaJU3alMI0 MPOrpaMMbl IMOJATOTOBKU CIELUUAIMCTOB CPEIHEro 3B€Ha IO
crenranbHocTd  43.02.10 Typusm.

1.2. MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOH mnpodeccMOHAJbHOI 00pa3oBaTreJbHOI
NMPOrpaMMbI: OTHOCUTCS K TpylIie o0I1eo0pa30BaTeNbHbIX IUCIUILINH.

1.3. llesin ¥ 3a1a4M JMCUMILUIMHBI — TPEOOBAHMS K Pe3y/JbTATaM OCBOCHHS IMCUMILIUHBI:

B pe3ynbraTe 0CBOSHUS IUCHUIUTMHBI O0YYaIOIIHIICs TOMKEH YMeTh:

-000CHOBBIBAaTH MECTO U POJIb OMOJIOTMYECKHUX 3HAHHUH B HpaKTI/I‘-IeCKOﬁ ACATCIIbHOCTHU JIIOI[CI;'I, B
pPa3BUTUH COBPEMEHHBIX TEXHOJIOTUM; poJib OUONOrHH B (POPMHUPOBAHMH HAYYHOTO MHPOBO33PEHUS;
BKJIaJ] OMOJIOTHYECKUX TeOpHid B HOPMHPOBAHNE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MHPA;

- OIIPENIETATh KUBbIE OOBEKTHI B IPUPO/IC, SAUHCTBO KUBOM U HEXXUBOW MPHUPOJIBI, POACTBO KUBBIX
OpraHnu3MoB; IIPOBOAWTH H8.6JHOII€HI/I$I 3a JKOCHCTEMaMH C ILCJIbKO HUX OIIMCAHUA U BBIABIICHUA
€CTECTBEHHBIX U AHTPOIOTCHHBIX W3MEHEHHUH; HAXOAWUTh M aHAIM3UPOBATh MH(POPMAIUIO O KHUBBIX
00BEKTaX;

-CpaBHUBATh OMOJOTUYECKHE OOBEKTHI: XUMUYECKUN COCTaB TEJ KUBOM M HEXKUBOU MPUPOABI U
JCJIaTh BbIBOJbI 1 O606HI€HI/I$I Ha OCHOBC CPABHCHUA U aHAJIM3a,

- OOBSICHATH  BIIMSHHE DKOJIOTMYECKUX (PaKTOPOB Ha JKUBBIE OPTaHU3MBI, BIUSHHE MYTarcHOB Ha
pacTCHUA, ) XUBOTHBIX M YCJIOBCKA, HAPYLICHHA B PA3BUTHU OPraHuU3MOB, MyTalliM W HX 3HAUCHHC B
BO3HUKHOBEHUU HACIIEJICTBEHHBIX 3a00JI€BaHMUIA;

- COCTABJIATH 3JICMCHTAPHBIC CXEMbI CKPCIINBAHUS, PCIIATh 3JICMCHTAPHBIC OHOJIOTHYECKHE 3aJa4un
Y CXEMBI IIepeHoca BEIIeCTB U Mepeiadl SHEPTUU B dKOcHcTeMax (LIeMy MUTaHUs );

- CpaBHHBATh OMOJIOTMYECKHE OOBEKTHI: 3apOJIbIIIECH YelOBE€Ka U JIPYrHMX >KUBOTHBIX, MPOIECCHI
(ecTecTBEHHBI M HCKYCCTBEHHBIM OTOOp, MOJOBOE U Oecroioe pa3MHOKEHHE) W JeNlaTh BBHIBOJABI U
0000IIIEHNS HAa OCHOBE CpaBHEHUS UM aHAW3a; OOBICHATH OTPHUIATEIHLHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha SMOPHOHANIBHOE U MOCTIMOPHOHATBHOE Pa3BUTHE YEIOBEKA;

- aHaJIM3UpOBATh W OLCHUBATH PA3JIMYHBLIC THIOTE3bI O CYHIHOCTH, IMPOUCXOXKICHUU KU3HU U
YeloBeKa; aHaJM3WpOBaTh M OILEHUBATh TIJI0OATbHBIE SKOJOTHMYECKHE MPOOIEeMBbl U HX pEIlIeHUs,
MOCJIEICTBHSI COOCTBEHHOMU JIEATETLHOCTH B OKPYXKAIOIIEH CpEJIE;

- OmIpenensTh KOCBEHHO (H3MYECKHMe M XHUMHUYECKHE CBOMCTBA BOJBI, XUMHYECKHI COCTaB
aTMocdepbl, TOKa3aTeslb KHCIOTHOCTH PaCTBOPOB, MEXAHU3M 00pa30BaHUS KUCIOTHBIX JOXKICH

- OMKCHIBATh MEXAHUYECKOE JIBMKEHHUE, €r0 OTHOCUTEIBbHOCTh. 3aKOHbI TMHaMUKU HbroToHa. Cuiibl
B IIPUpOJIE: YNPYrocTh, TPEHUE, CUJIA TSHDKECTU. 3aKOH BCEMHPHOro TAroteHus. HesecomocTh. 3akoH
COXPAaHEHHUS MEXaHWYEeCKOW OJHepruu. MexaHudeckune KoyieOaHus. 3aKOH COXPAaHEHUs DHEPIUU B
TCIJIOBBIX IIpOoIECcCax BHGKTpI/I‘ICCKI/Ie 3apsaabl U HUX B3aI/IMO}IeI>’ICTBH€. SJ'IGKTPOMaI‘HI/ITHI)Ie BOJIHBI.
®oToddPeKT 1 KOpImyCKyIsapHbIe CBOWcTBa cBeTa. CTpoeHHe aToma: TIaHeTapHas MOJAENh M MOJETh
bopa.

B pe3ynbraTe 0cBOSHUS TUCHIUTUIMHBI 00 yUYaIOITUIICS TOJDKEH 3HATD:

-(OpMBI CYyIIIECTBOBaHUS KUBOW MaTEPHH, OCHOBHBIE CBOMCTBA KHUBOTO, OMOJIOTHUYECKUE CHUCTEMBI
(Knerka, Opranusm, [lonynsius, Bua, Dxocucrema); UCTOPUH pa3BUTHSI COBPEMEHHBIX MPEACTaBICHUIN
0 >KHBOM TIPUPOJIE, O BHIIAIOIIMXCSI OTKPHITUAX B OMOJIOTHYECKON HAyKe; pOTH OMOJIOTMYECKOW HAYKH B
(hopMUPOBaHUM COBPEMEHHOM €CTeCTBEHHOHAYUHOI KapTUHBI MUPA; O METOJIaX HAYYHOTO MO3HAHMS,
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- CYUIHOCTh OMOJIOTMUYECKHX IPOILIECCOB: Pa3MHOKEHUS, OIUIOJOTBOPEHUS; CTPOEHHE U (PYHKIIUHU
MIOJIOBBIX KJIETOK; OIJIOOTBOPEHHE y PACTEHUH M KMBOTHBIX; CTaJUU SMOPHUOHAIBHOTO pa3BUTHS,
CYIIHOCTb OMOJOTMYECKHX MPOIECCOB: KPYTOBOPOT BEIIECTB M MPEBPAIICHNE SHEPTUHU B SKOCUCTEMAX U
ouocdepe;

- OCHOBHBIC TOJOXEHHS OHMOJIOTMYECKMX TEOpUH M 3aKOHOMEPHOCTEW: 3akoHbl I'. Mennens,
3aKOHOMEPHOCTEH M3MEHYMBOCTH M HACJEACTBEHHOCTH; 3BOJIOLMOHHOIO yueHus, ydyeHus B. U.
Bepnanckoro o Ouocdepe; ocHOBHble mojoxeHus Teopur Y. [lapBuHa, TIaBHBIC HAINPaBICHHS
3BOJIOLUM; (OpMBI  OOpbOBI 32 CYLIECTBOBAHUE, BUJbl IPHUCIOCOOJEHHOCTH OPraHU3MOB K
OKpY>KalollEeu cpele;

- TIOCJEJCTBUS BIIMSHUS XO3SMCTBEHHON JESTENbHOCTH YEJIOBEKa I OKPYXKAIOLIEH cpembl.
I'moGanbHBIe 3KOJOTHYECKHE MpOoOJeMBbl M MyTH HX pemeHuss OxpaHa MPHUPOIBI U TEPCIEKTUBBI
paLKOHAIBHOIO IPUPOIONOIb30BAHUS.

- KpaTKue cBeJeHHUs 1o XUMUU. OCHOBHBIE XMMHUYECKHE MOHATUS 3arpsA3HUTENHN BOJBI U CIIOCOOBI
ouncTkn ATmocdepa u kiaumar. O30HOBble AbIpbl. COCTaB MMHEPAIbHBIX BEIIECTB B IPOAYKTaX
MUTaHUS, MUIIEBbIe J00aBku. COaTaHCUPOBAHHOE MTUTAHHUE.

-KpaTKue CBeleHUs 10 (U3MKE U OCHOBHBIC IIOHATUS. MeXaHWYeCKoe [BUXKEHHE, €ro
OTHOCHUTENIBHOCTE. MIMITyTbC. 3aKOH COXpaHEHHS UMITYIIbCA M PEaKTHBHOE IBMKeHue. [loTeHmansHas u
KMHETHYecKas 3Heprusi. Mexanndeckue BojHbl. CBOMCTBA BOJH. 3BYKOBbIE BOJIHBI. YJIBTPA3BYK U €r0
WCIOJIb30BAHNE B TEXHUKE U MeJHUIMHE. Teopuro HaOIIOIEHHI U ONBITOB, TIOATBEPIKIAIONINE aTOMHO-
MOJICKYJISIPHOE CTPOEHHME BEILeCTBa, HEOOpaTHMBbIIl XapakTep TEIJIOBBIX IpoleccoB. TersoBble
MAIlMHBI, UX TIPUMEHEHHE.

-OCOOCHHOCTH MAarHUTHOTO I0Jieé TOKa W JIeHCTBME MAarHUTHOTO MOJISi Ha NPOBOJAHUK C TOKOM.
DneKkTpoaBUTaTeNb. SIBIEHHE 3JEKTpOMAarHUTHOW WHAYKIHMH. WHTepdepeHuns u mudpakuus cBera.
[IpuHuMn n[EeHCTBUS M UCHOJIb30BaHUE Jlazepa. SnepHas 3HEpreTHKa M HKOJIOTMYECKHe HpoOsIeMbl,
CBSI3aHHBIE C €€ UCIIOJIb30BAHNUEM.

JINYHOCTHBIE pe3yJbTaThbl, Pp€aJdU3yeMbIC B X0A€ U3YUCHUSA TUCHUIIIMHBI

JIP 1 | Oco3Haromuii ce0si rpakJaHUHOM U 3allIUTHUKOM BEJIMKOM CTpaHbl

JIP 2 | IIposABIISAIONIMI aKTUBHYIO IPaKIaHCKYIO MO3ULUIO, JEMOHCTPUPYIOLUIUN IIPUBEPKEHHOCTD

IPUHLMIIAM YECTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH, HOKOHOMHUYECKM aKTUBHBIA U

Y4AaCTBYIOUIUN B CTYAECHYECKOM M TEPPUTOPHAIBHOM CaMOYIIPABICHHWH, B TOM YHUCJE Ha

YCIOBUAX J1IOOpPOBOJIBYECTBA, MPOAYKTUBHO B3aWMOJEHCTBYIOUIMM M YYacTBYIOIIUH B

JIeSITEJIbHOCTH OOIIECTBEHHBIX OPraHu3alui

JIP 3 | Cobmrofaromuii HOpMBI MPaBONOPSIKA, CIEAYIOLIMHA HeanaM TpakAaHCKOTo OOIIecTBa,

oOecniedyeHuns 0€30MacHOCTH, MpaB U cBoOOA rpaxaaH Poccuu. JIosibHBIN K ycTaHOBKaM U

MIPOSIBJIICHUSAM TpeJICTaBUTENEeH CYOKYIbTYp, OTJIMYAIOIIUI UX OT TPYHN C JECTPYKTUBHBIM

Y JIEBUAHTHBIM NOBEACHUEM. JIEMOHCTPHUPYIOIIMN HENPUATHE W IPEAYyNPEKIAFOIIMNI

COLIMAJIBHO OIIACHOE MOBEICHHUE OKPYKAOIINX

JIP 4 | IIposBAsitOIIME U JEMOHCTPUPYIOIINN YBaXKEHUE K JIIOJAM TPYAa, OCO3HAIOIIMN EHHOCTh

cobctBeHHoro Tpyna. Crpemsmuiics K (pOpMHUPOBAHUIO B CETEBOM cpelie JMYHOCTHO U

pohecCHOHAIbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO Cleaa»

JIPS | JIeMOHCTpUPYIOIIMN NPUBEPKEHHOCTh K POJHOM KYJIBTYpPE, MCTOPUYECKOM NaMITH Ha

ocHOBe J100BH K Poaune, ponrHoMy Hapody, Majoi poOJWHE, MPUHATHUIO TPaJUIMOHHBIX

LIEHHOCTE! MHOTOHAllMOHAIBHOr0 Hapoaa Poccun

JIP 6 | IIposBisironuii yBa)X€HHE K JIFOJSM CTAPLIErO MOKOJIEHWS M TOTOBHOCTh K YYAaCTHIO B

COLIMAJIbHOM MOANEPKKE U BOJIOHTEPCKUX JBHKEHUAX

JIP 7 | Oco3Haromuii MpUOPUTETHYIO IIEHHOCTh JINYHOCTH YEJIOBEKA; YBAXKAIOIIUH COOCTBEHHYIO U

y)KYI0 YHUKaJIbHOCTh B PA3JIMYHBIX CUTYallUsX, BO BceX (popMax M BUAAX NESTEITbHOCTH.

JIP 8 | IIposiBasitomuii ¥ JAEMOHCTPUPYIOIIMKA YBAKEHUE K MPEICTABUTEISAM  Pa3IMYHBIX

THOKYJBTYPHBIX, COLIMAIbHBIX, KOHPECCHOHATBHBIX U UHBIX TPYIIL.

ConpuyacTHBI K COXpaHEHUIO, TPEYMHOXKEHUIO U TPAHCISIIIMU KYJIbTYPHBIX TPagulUil 1
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LIEHHOCTEH MHOTOHAIIMOHAJILHOTO POCCHIICKOTO TOCYyAapCTBa

JIP 9

CoOromaronyii ¥ mponaraHIMpyOIKUK IpaBuiIa 310pOBOro U 6€30MacHOTo 00pa3a KHU3HH,
CIIOPTa; MPEAYNPEKAAIONINNA 3aBUCUMOCTH OT AJIKOTOJIsl, TabaKa, ICUXOAKTUBHBIX BEILECTB,
a3apTHeIX urp © T.J. COXpaHSIOUMHA TCUXOJIOTHYECKYI0 YCTOHYHMBOCTH B CHUTYaTHBHO
CJIOYKHBIX HJIM CTPEMHUTEIIFHO MEHSIOIINXCS CUTYalHsX

JIP 10

3aboTsmuiics 0 3aIUTe OKPYKAIOIEH cpe/bl, COOCTBEHHOU M 4y>KO0il 6€30MMacHOCTH, B TOM
qyucie nupoBon

JIP 11

[IposiBisiromuii  yBaKeHHE K OCTETUYECKHM IIEHHOCTSM, OOJIQAAIOUIMi  OCHOBaMHU
ICTETUYECKOHN KYJIBTYpPBI

JIP 12

[IpuHMMaronMil ceMeHble [IEHHOCTH, TOTOBBIM K CO3/JIaHUI0 CEMbU M BOCIUTAHHIO JETEH;
JIEMOHCTPUPYIOIIMM  HENPHUSITHE HACWIMS B CEMbE, YyXO0Jla OT POIUTEIbCKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWUH CO CBOMMHU JI€TbMH M WX (HUHAHCOBOTO
colepKaHus

1.4. PexoMeHayeMoe KOJIMYeCTBO YaCOB HA OCBOEHHE MPOrPAMMBbI THCHUILIHHBI:
MaKCHUMaJIbHON yueOHON Harpy3ku oOyuatomerocs - 160 waco, B ToM uncie 00s3aTenbHOM
ayTUTOpHOM yueOHOU Harpy3ku odyudaromerocs - 108 yacoB; caMocTosATENbHON pabOThI

oOyuatomerocst 52 Jaca.
[TpomexyTounas aTtectanus B popme auddepeHunpoBaHHOTO 3adera (2ceMectp).




2. CTPYKTYPA U IPUMEPHOE COJAEP)XAHHUE YYEBHOM JUCIHUTIIUHBI

OV . 07 EcrecTBO3HaHHNE
2.1. O0beM yueOHOI IMCUMIIJIMHBI M BH/IbI Y4e0HOi padoThI

Bup yueOHoii paboTbl Oovem
yacoe
MakcumanbHas yyeOHasi HATpy3Ka (Bcero) 234
Oo6s13aTeJibHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 156
B TOM YHCIIE!
71a00paTOPHBIC 3aHSATHS -
MIPAKTUYECKHE 3aHATUS 74
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IpoeKT) -
CamocrosiTesibHas padoTa o0y4yawinerocs (Bcero) 78
—HM3y4YeHHUE U aHaIM3 TeKcTa (yueOHMKa, JOMOJHHUTEIBHON TUTEepaTyphl, B
T.4. IEPUOJUICCKON TIeHaTH), -20u
-[IOJrOTOBKA IIPE3€HTaLUNI -20u
- NOATOTOBKAa JOKJIa0B, COOOLIEHH I, pedpepaTon -224
- BBINIOJHCHHUE TECTUPOBAHMSI -2
-COCTaBJIEHHUE CXEM, TaOIHII -144

[Tpomexyrounas artectanus B popme nuddepeHIInpoBaHHOIO 3a4yeTa




2.2. MPUMEPHBIY TEMATUYECKHWM TJIAH ¥ COJIEPKAHUE YYEBHOUN JUCHUILIAHBI I1/1.03 ECTECTBO3HAHME

Paznea |. O0mas 6uosnorus uacel yp.ycs.
Tema 1. Cojaep:kaHue yueOHOr0 MaTepuajia 4 2,3
Buogorns — JKusast mpupozaa kak 00beKT U3y4deHus1 Onoaoruu. MeToapl HCCleA0BaHUS )KUBOW IPUPOIBI B OHOJIOTHH. 2
COBOKYNHOCTBL HAYK 0 | OmnpeeicHUe )KU3HH (C TIPUBJICUEHIEM MaTepHalia u3 pasaeiaoB Gpu3uku u XumMun). CBOMCTBA JKHBOTO. Y POBHH
*KHBOii IpHpo/ie. OpraHM3alMH KU3HU 2
JlabopaTopHbIe paGoThl -
TpakTHYeCKOoe 3aHATHE. 2
M3yueHue CBOMCTB )KUBOr0, YPOBHEH OpraHu3aliuu KU3HU 2
KonTpoJsbHbIe padoThl -
CamocTrosiTesqibHasi padoTa 00y4aloOIMXCS. 4
N3yanTe TEKCT yaeOHNKA U JaTh CPAaBHUTEIBHBIA aHATN3 )KUBOTHOW U PACTUTEIHHON KIETKH. 2
Co3pats npeseHTanmo «OpraHuyecKie BEIECTBA U UX 3HAYCHHUE VIS )KUBBIX CUCTEM». 2
Conep:xanue yueOHOro MarepuaJa 8
Tema 2. OCHOBHBIE TIOJIOKEHUSI KIETOYHOH Teopun. KieTka-cTpyKTypHO-(DYHKIMOHANBHAS (SJIEMEHTapHAs) €AWHUIA 2
Kierka JKU3HH.
Heoprannueckue BemecTBa B COCTaBe KJIETKU. Ponb BOXBI Kak pPAacTBOPUTENS M OCHOBHOI'O KOMIIOHEHTA 2
BHYTPEHHEW CpeJibl OpraHU3MOB.
YriaeBoanl U TUNUBI B KIETKE. 2
Bupycs u 6akrepuodaru. Hexierounoe ctpoeHne, >KU3HEHHBIH TUKI M €r0 3aBUCUMOCTE OT KJIETOYHBIX (hopM 2
KU3HU. Bupycbl — Bo30yauTenyn nHPEKIMOHHBIX 3a00JeBaHN; MOHATHE 00 OHKOBHpYcax. Bupyc
ummyHozaeduinta yenoseka (BUY). [Mpodunakruka BUY-nHpekmm.
JlabopaTopHbie padoThl -
IlpakTHYecKue 3aHATHS: 8

N3yunTh CTpOEHHUE KIETKH, COCTaBUTh Tabmuiy «OpraHonap! KIeTKH» [IpoKaproThl 1 9yKapuOThl — HHU3LIUE U 2
BBICIIINE KJIETOYHBIE OpraHn3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI KJIETKH 3yKapHuoT. KieTouHoe sapo.
OyHKIMS spa: XpaHeHHe, BOCIPOU3BE/ICHUE | Tiepeiava HacleICTBeHHOW MHQOpMAIIUH, PETYIISIHI XUMHUUECKON
AKTUBHOCTHU KJIeTKU. CTPYKTYpa U QYHKIIMH XPOMOCOM.

W3yunth cTpyKTYpy U Ononorunyeckue GyHKIUH O0eTKOB. AMMHOKHCIOTH — MOHOMEPHI O€JIKOB.

CocraBieHue cxeMbl OMocHHTE3a Oerka.

3yueHue CTpoeHusl HyKJI€OTH0B, U cTpyKTypa nojaunykneorussix neneit JIHK u PHK.

KonTposbHbIe padoThI -
CamocTrosiTesqibHasi pab0oTa 00y4al0IIMXCS

CocraBieHue CpaBHUTEIbHON TaOIMIBI aHA0OIM3Ma U KaTaboIu3Ma.

Co3panue MaTepuanoB-npe3eHTanuil «MeTaboan3M, KaK OCHOBA JKU3HEAEATEIbHOCTHY.

NIN|N

OIN N>

Conep:xanue yueOHOro MaTepuaJia




Oprannsm — eaunoe 1enoe. MuorooOpasue oprann3mMoB. OOMEH BEILIECTBOM U SHEPIHEH ¢ OKpysKarolel cpeaon 4
Tema 3. KaK HeOOXOJMMOE YCIIOBHE CYILIECTBOBAHHS )KUBBIX CHCTEM. 2,3
Oprauusm CnocoOHOCTh K CaMOBOCIIPOM3BEICHHI0O — OJIHA W3 OCHOBHBIX OCOOCHHOCTEH >KMBBIX OpraHu3MoB. OOrIHe
NPEACTABICHUS] O HACJIEICTBEHHOCTH U M3MEHYMBOCTU. ['eHeTHyeckas TEPMHMHOJOTMSI UM  CHMBOJIMKA.
3aKOHOMEPHOCTH HacJeA0BaHUsl.
HacnenoBanue mnpusHakoB y denoBeka. [lomoBele XpoMocoMmbl. CIemeHHOE C IIOJIOM HacieJOBaHUe.
HacnenctBennbsie 0osie3HM YeIOBEKa, UX NPUYMHBI M npoduiakTuka. COBpeMEHHbIE MPEICTaBICHUS O I'€HE U 2
TeHOME.
JlabopaTopHbIe paGoThI -
IIpakTHYecKue 3aHATHA: 12
1. N3yuenue neneHus KIETKH — OCHOBA POCTa, PA3BUTHUS U PA3MHOXKEHMS OPTaHU3MOB. becnonoe pa3MHOXKEHHUE. 2
[TonoBoii mporiecc u MoI0BOE pasMHOXeHre. OIUI0IOTBOPEHHE, €r0 OMOJIOTHYECKOe 3HAYCHHE.
2.Mzyuenne WHAWBUAYAITBHOTO (OHTOreHE3), SMOPHOHAIBLHOTO (AMOPHOTeHe3) M MOCTIMOPHOHAIBHOTO Pa3BHUTHSL. 2
3.M3y4yeHne reHeTHIeCKIX 3aKOHOMEPHOCTeH n3MeHInBoCTH. Kiaccudukarms ¢opm H3MEHIHNBOCTH. 2
4. PenieHue 31eMEHTApHBIX TEHETUUECKUX 33124 2
5. PelieHue 35eMEeHTapHBIX TEHETHYECKUX 3324 2
6.M3yuenue npeameTa, 3a7ad U METOJOB CeJeKIUU. |'eHeTHueckue 3aKOHOMEpPHOCTH cenekiuu. Ydenue H. U. 2
BasuioBa o neHTpax MHOroo0Opasusi 1 NPOUCXOXKICHUS KyJIbTYPHBIX pacTeHUi. buorexHnonorus, ee TOCTHKEHUS,
NEPCHEKTHUBbI PA3BUTHSL.
KoHnTposbHbIe padoThl -
CamocTrosiTesqibHasi padoTa 00y4Yarommxcs. 8
CoctaBieHue cxeM, HIUTIoCTpaiui (pUcyHKoB) «MHOroobpa3ue OpraHu3MoBy. 2
CocraBieHue cCpaBHUTEIbHOM TabaM1bl 10 TeMe «DPOpMBI Pa3MHOKEHHS OPTAHU3MOBY. 2
TectupoBanue «POpMbI pa3MHOXKEHUS OPraHU3MOBY» 2
Coznanne MaTepuanoB-tipe3eHTanuil « THInBHyanbHOE pa3BUTHE OPTaHU3MOBY. 2
Tema 4. Conep:kanue y4eOHOr0 MaTepuajia 4 2,3
Bun DOBONIIOIIMOHHAsT TeOpUs M €€ pojb B (OPMHPOBAHMH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA. 2
JBIKyIIe CHITBI 3BOJIIOLUHI B COOTBETCTBHU C CHHTETHUECKON TEOPUEH IBOIIOLINH.
AHTpOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOTHUeCKHe (haKTOPHI aHTPOTIOTeHEe3a. 2
Jloka3zaTensCTBa pOJICTBA YEIOBEKA C MIIEKOITUTAIONIUMHE )KUBOTHBIMH. [IpoucxoieHre 4eoBeueckrx pac.
JlaGopaTopHbie paboThI -
IpakTnyeckne 3aHATHSA: 8
1. M3yueHne KpPHUTEPUEB BHJIA. 2
2.V3yuenne NOnysIsiIMU KaK CTPYKTYPHOM €IMHUIIBI BUJA U 3BOJIIOLIUH. 2
3.M3yyeHne OMOJIOTrMYECKOT0 Mporpecca 1 OMOJIOTHIECKOro perpecca. 2
4.M3y4yeHne TUIOTE3 NMPOUCXOKACHUS )KU3HH Ha 3eMIIe. 2
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KonTposbHbIe padoThI

CamocTosiTesibHasi padoTa:

Hamnucanue pedeparoB: CHHTETHYECKAS TCOPHS IBOIONMHU. J[BIKYIIIUE CHIIBI DBOJIIOIUN B COOTBETCTBHH C
CHHTETHIEeCKOH Teopueii sBomronnu (CTI). 'eHeTHUeCKe 3aKOHOMEPHOCTH SBOJTFOITMOHHOTO TIpoIiecca.
Pesynbrarel sBomonnu. CoxpaHeHue MHOTOOOPa3usl BUIOB KaK OCHOBA YCTOWYHMBOTO Pa3BUTHS OHOChEpHI.
[TpuuuHBl BEIMUpaHHS BUIOB

Tema 5.
IKOCHCTEMBI

Conep:xanue yueOHOro MaTepuasa

I

HpCI[MeT " 3aJa4H 3KOJIOTHUH.

N

Buocdepa — riobdanphas skocucrema. Yuenue B. U. Bepnaackoro o 6uochepe. Ponb KHUBBIX OpraHu3MoB B
ouocdepe. bruomacca.

JlaGopaTopHbie padoThl

IlpakTHyeckue 3aHATHS:

1. Nzyuenue sxonoruyeckux GpakTopoB, 0cOOCHHOCTEH UX BO3ACHCTBHSL.

2.M3yuyeHune noHsTusl 00 S9KOJOTHUECKUX CHCTEMaX, LEeNAX MUTAHUsl, TPOPHUECKUX YPOBHSIX.

3.M3ydyenne OMoreoreHo3a Kak 3KocucTeMbl. MHorooopasue BuioB. Ce30HHBIC H3MEHEHHUS B TIPUPOJIC.

4 VI3yuenne cxeMbl OHOIOTHIECKOTO KPYTOBOPOTA.

5.0c00eHHOCTH arpoO’KOCHCTEM (arpOIICHO30RB).

2,3

KoHTposabHble padoThl

CamocTrosiTebHasi paboTa 00y4Yal0OMUXCS.
Co3nanue MaTepuanoB-npeseHTanuii «MHOroodpaszue OpraHu4eckoro Mupay.
Co3panue MaTepuanos-npeseHTanuil «denopedyeckue pace».

Teopemuueckux 3anamuii-24 wacos
Ipaxmuuecxux zansmui — 40 uacog
Camocmosimenvhot pabomst - 20uacos
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Pa3znen 2. Xumus

Tema 1.
BBenenne

Copaeprxanue yuedOHOro MaTepuajia

Ponps xuMum B )XU3HH COBPEMCHHOI'O 06H_ICCTBa.

IIpakTH4yeckoe 3aHATHE

CamocTtosiTeqibHasi paboTa 00yYalOIIMXCS.

o|ol~l~

Tema 2.
OcHOBHbBIE NIOHATHS U
3aKOHBI XUMHH

Conep:xanue yueOHOro MaTepuaJia

JlaGopaTopHble padoThI

IIpakTHyeckue 3aHATHUSA :

IMpenmet xumun. BemectBo. AToM. Mosnekyia. XUMHYSCKUI 3JIEMEHT U (JOPMBI €0 CYIIISCTBOBAHMSL.
IIpocThle U CII0KHBIE BEIECTBA

KoHTposbHbIe padoThl

CamocrosiTeibHas paboTa 00y4aroIUXCs.
[Moarororka npe3zenranuu «BemectBo. ATom. Mosekyna. XUMUYECKHIA 2JIEMEHT U (DOPMBI ero
cyuiecTBoBaHUs. [IpocThie U CIIOXKHBIE BELIECTBAY

Tema 3.
Ilepuoauyeckuii 3aK0H
u [lepuoguyeckas
CHCTeMa XUMHYECKHX
ssemenToB /. U.
MenpesieeBa

Conep:kanue y4eOHOro MmaTepuasa

[ep}

OtxkpoiTe [lepunoanueckoro 3akona. 3HaueHue [leproanueckoro 3akoHa u [lepuoauyueckoil cuctemMsl
XUMHYECKHX djeMmenToB /1. W.

»

JlaGopaTopHble padoThI

HpaKaneckoe 3aHATHE:

[lepuonnueckas cucreMa xummudeckux snemeHToB /. V1. Menneneena.

DN

KoHTposabHbIe padoThI

2,3

CamocrosiTesibHasi paboTa 00y4ar0MXCs.

[op}

[HoaroroBka aoknana «OtkpeiTue Ilepuoanueckoro 3akoHa. [lepuonnueckas cucreMa XUMUYECKUX
anemenToB /. 1. Menneneesa. 3uauenue Ilepuogmaeckoro 3akoHa u [leproandeckoit CHCTEMBI XUMHUYIECKUX
anemenToB /|. 1. MeHeneeBa ais pa3BUTHA HAYKH W IOHUMAaHUS XUMHUYECKON KapTUHBI MUPA.»

[op}

Tema 4.
CrpoeHue BemecTsa

Coaep:xanue yuefOHOro MaTepuaJia

JlaGopaTopHble padoThI

IIpakTHYecKoe 3aHATHE!

KoBaneHntHas cBsi3b: HemoysspHas u nojsipHasi. lonHas cBsi3b. KaTuOHBI 1 aHUOHBL.
Merammueckas cBsI3b. BogopoaHas CBs3b

1,2

KoHTpoJibHBIE padoThI

CamocTosiTeibHAs padoTa 00y4yalouuxcs.
WzydeHue nuTepaTyphl U aHAIIM3 MaTepuana Ha TeMy «KoBaJleHTHas CBsI3b: HEeToNspHas u molisipHasi. lonHas
cBs13b. KaTtnoHsl u annoHel. MeTtaiumueckas CBsi3b. BomopoiHas CBs3b»

Tema 5.

Cojep:kanue yueOHOro MaTepuaa 11

JlaGopaTopHble padoThI




Bona. PactBopsl

IIpakTHYeckoe 3aHATHE:

WzydeHue 3Ha4YeHUST BOJBI B IPUPO/IE, OBITY, TEXHUKE U Ha MPOU3BOCTBE. DU3NYESCKHE U XUMUICCKHC
cBoiicTBa BoAbl. ONIPECHEHHE BOIBI.

AFpCFaTHBIe COCTOSIHUS BOABI U €€ NIEPEXOJbI U3 OAHOI'0O arpe€raTHOro COCTOSTHUSA B IPYTOC.

KoHTposbHbIE padoThI

CamocTtosiTeqibHast paboTa 00y4aroUXCH:
Uzyuenne B aurepaType GU3NUYECKUX U XUMHUYECKHX CBOMCTB BOABI. OnpecHeHUe BOJBL. ArperatHbie
COCTOSIHMSI BOJIBI U €€ IIEPEX0/Ibl U3 OAHOI'O arperaTHOro COCTOSIHUSI B APYTOE.

Tema 6.
XuMHuYecKue peakiun

Coaep:kanue y4eOHOro MaTepHaJa

JlabopaTopHbie padoThI

IIpakTHYecKoe 3aHATHE

[onsiTre 0 XMMHUYECKOH peakiuy. THITbI XUMIUYecKHuX peakiuii. CKoOpocTh peaknuu 1 (PakTopbl, OT KOTOPHIX
OHA 3aBHCHUT.

KonTpo/bHbIe padoThl

CamocrosiTeqibHAas paboTa 00y4ar0IUXCs

Tema 7
Heopranuveckue
coeNHeHns

Conep:xanue y4eOHOro MaTepuaJia

Knaccudukaius HeopraHMUECKUX COSTMHEHUH U UX cBoiicTBa. OKCUIBI, KUCIOTHI,
OCHOBaHMUs, cond. Meramnsl. O0nmne pu3nueckre M XUMIYECKHe CBOMCTBA MeTauIoB. HemeTtammsr

JlaGopaTopHble padoThI

IIpakTHyeckue 3aHATHA :

W3yunTh Ki1accupUKaInio HEOPraHMIECKUX COSIMHEHUN 1 UX CBOWCTBA

KoHTpoJbHbIe padoThI

CamocrosiTesbHast paboTa 00y4ar0UXCH !

[Moxroroska coobmienust «llonstue o ruaponmse coneil. Cpeaa BOAHBIX PACTBOPOB COJIEH: KHCTas,
HeHTpasbHasl, menouHas. Bogopoausiii nokaszarens pH pacteopa. Metaiibl. O01iue Gpu3nyecKue u
XUMUYECKUE CBOMCTBA MeTai10B. HemeTaibDy.

Tema 8
Oprannueckue
coeIMHEeHus!

Copaepxanne yueOHOr0 MaTepHaJIa

OCHOBHBIE TIOJIO)KEHUSI TEOPUU CTPOCHUS OPraHUYECKHX COeNWHEHHH. MHOrooOpa3ue OpraHMmYecKhX
COETUHEHUH.

[op}

JlaGopaTopHblie padoThI

HpaKaneCKoe 3aHATHE:

MHoroobpasue opraHnIeCKUX COSTMHEHII

NN

KonTposbHbIe padoThI

CamocTosiTeibHAs padoTa 00y4alomuxcs

Tema 9.

Coaep:xanue y4eOHOro MaTepuaJia
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XuMus " KN3HbL

Xumusa u OpraHu3Mm 4YCJIOBCKaA. XUMHYCCKHE DIIEMCHTHI B OpraHm3sme 4YCJIOBCKaA. Opl" AHHUYCCKUC U
HEOPraHNYCCKUC BCIICCTBA. XuMus B 6I)ITy. BOILa. KauectBo BOJbI

JlaGopaTopHble padoThI

IIpakTH4Yeckoe 3aHATHE!
W3yuenne 0OCHOBHBIX JKU3HEHHO HEOOXOIMMBIX COeAMHEHUH: OENKH, YITIEBObI, JKUPbl, BATAMHUHBI.

KouTpoabHble padoThl

CamocTtosiTeqibHast paboTa 00y4arouxcs

Bcero:

Teopemuueckux zansamuti- 10uacos
Ipaxmuueckux sansmuii — 16 vacos
Camocmosimenvhot pabomul - 18uacos

Pa3znen dusuka

uacowl

yp-ycs.

Tema 1.
BBenenune

Conep:xanue y4eOHOro MaTepuaJia

Ousnka - hyHIaMeHTalbHasl HayKa O mpupoje. EcTecTBeHHO - Hay4HBIH METOJ IIO3HAHMUS, €70 BO3MOKHOCTH
W TpaHMLBl NpuUMEHUMOCTH. OTKphITUS B (U3UKE — OCHOBAa IPOrpecca B TEXHUKE W TEXHOJOIMH
IPOU3BOACTBA.

JlaGopaTopHblie padoThI

HpaKanecKoe 3aHATHC

KouTposabHble padoThl

CamocrosiTesibHasi paboTa 00y4YaroImxcs.

[Moarororka peepara «dusrka - pyHIaMeHTaIbHAsI HAyKa O TIPUPOe. ECTeCTBEHHO - HayUHBIN METO]
MO3HAHUS, €r0 BO3MOKHOCTH U TPaHUIIBI MPUMEHUMOCTH. OTKPBITHS B (PU3UKE — OCHOBA MPOTPecca B TEXHHUKE
Y TEXHOJIOTUU IPOU3BOJICTBAY»

2,3

Tema 2.
Mexanuka

Copaepxanne yueOHOro MaTepHuajia

MexaHHYeCKOe JBIKEHUE M €ro OTHOCUTENBHOCTh. CucreMa orcueta. OCHOBHBIE IOHSATHS KUHEMATHKH U
XapaKTEPUCTUKU MEXAaHUYECKOTO IBIDKEHUS: TEpEeMEIEeHHe, CKOPOCTh, CPENHSSI W MTHOBEHHAs CKOpPOCTH,
yckopenue. Bunbl nemxenns (paBHOMeEpHOE, paBHOYCKOpeHHOe). CBOOOIHOE TIaJ/IeHHeE.

Junamuxa. Macca u cuna. B3anmogeiicteue ten. 3akonbsl AuHamuku Heiotona. Cuibl B mpupoze. 3aKoH
BCEMHUPHOTO TATOTCHHS. 3AKOHBI COXPaHeHHsl B MexaHuKke. VIMmynsc Tena. 3aKOH COXpaHEHUS MMITYIIbCa.
Pabora n MomHocTh B MexaHuKe. [loTeHIManbHAs ¥ KUHETHUYECKas SHEpPrusl. 3aKOH COXPAHEHHS ITOJHOM
SHEPTUH.

Mexanuuyeckne KoJie0aHus ¥ BOJIHbI.

Mexanunueckre KoneOaHus. AMIDIMTYJa, MEPHOJ, 4acToTa, (aza koneOanuii. ['apMoHMUecKue KoaeOaHWMS.
MexaHnuueckue BOJHBI U HUX BUJbl. 3BYKOBBIE BOJIHBI. YJBTPa3BYK U €ro HCIOJb30BAHUE B TEXHUKE U
MEJULIMHE.

2,3
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JlaGopaTopHble padoThI

IIpakTHyeckoe 3aHsTHE:

I/I3yquHe 3aKOHOB COXpaHCHUS B MCXAHUKCE, pa60Ta, MOIITHOCTBG.

Mexaanueckue kojeOanus v BOHEL. 3ByK. lllym u ero BiusiHAE Ha Hallle 310pOBbE

NN |

KoHTposbHbIE padoThI

CamocTtosiTesqbHasi paboTa 00y4arOLIUXCH:

[MoaroroBka pedeparos: Macca u cuna. Bzanmogeiicteue ten. 3akoHbl AuHaMuku Hptotona. Cuiibl B mpHUpOJE.
3aKOH BCEMUPHOTO TSATOTEHHUS.

3aKoHBI COXPAaHEHMs] B MeXaHHKe.

Wmnynbc Tena. 3akoH cOXpaHEeHUs UMIyNbca. PaboTa n MOIIHOCTH B MexaHuKe. [loTeHIanbHas U KuHeTHYeCKas
3Heprus. 3aKOH COXPaHEHUs MOJHOM 3HEPTuu.

Mexannyeckne KoJieOaHUs U BOJIHBI.

Mexannueckre KojeOaHMs. AMIUIMTYAa, TEpHON, dYacTora, ¢asa KonebaHuil. [apMoHMYeckue KosebaHusl.
MexaHuuecKHe BOJHBI U UX BH/BI. 3ByKOBI>IC BOJIHBI. yﬂpra?:ByK " €ro UCII0Jb30BaHUEC B TCXHUKE U MCIUILIUHE.

Tema 3.
OcHOBBI
MOJICKYJISPHOU (PU3MKHU

Coaep:xanue y4eOHOro MaTepuajia

o

MonekynsapHo-KuHeTHYecKass Teopus. OCHOBHBIE TOHSATHS MOJEKYIsIpHOW (hm3mku. Macca u pa3Mepbl MOJIEKYI.
TennoBoe ABMKeHHUE YacTHI] BemecTBa. bpoyHoBckoe apmxenue. Auddyszus.
ArperatHble COCTOSIHUS BemiecTBa. MneanpHblii ra3. YpaBHEHHE COCTOSIHUS HI€aTBLHOTO Ta3a.

o

JlaGopaTopHbie padoThl

IIpakTH4yeckoe 3aHATHE!

I/ISy‘ICHI/Ie arperaTHbIX COCTOSIHUH BCIICCTBA 1 (1)33OBI:I€ Mepexoabl MCXKAY HUMHA

KoHTpoJbHbIe padoThI

CamocTosiTeibHAasg patoTa 00y4alomuxcs

2,3

Tema 4.
OcHOBBI
JIEKTPOAUHAMUKHU

Copaepxanne yueOHOr0 MaTepHaJIa

JlaGopaTopHble padoThI

HpaKaneCKoe 3aHATHE.

I/I3y‘II/ITB OCHOBHBIC TIOHATUA W 3aKOHBI JJICKTPOCTATHUKU, OBJICKTPUYCCKOC II0JI€; OCHOBHBIC IIOHATHA TEMBI
<<9H6KTpI/I‘IeCKI/Iﬁ ToK». 3akoH Oma AJI1 y4aCTKa IICIIHn. HOCJ’Ie,ILOBaTeJ'ILHOQ U TIapajuICJIbHOC COCAUHCHUA
ITPOBOJHHUKOB. PabGora u MOIIHOCTDb 3JICKTPHUICCKOT'O TOKA. OcHOBBI MarieTn3Ma. MarHuTHoe 10JI€ ¥ €ro Z[eﬁCTBHSI.

NIN|N

KonTpo/bHbIe padoThI

2,3

CamocTtosiTeqbHast paboTa 00y4arOIIUXCH:

U3y4EHUE JUTEpaTypsl Ha TeMy: llocTosiHHBIN anekTpudeckuil Tok. Cuila TOKa, 3JEKTPUUECKOE CONPOTHUBICHUE
HaIpsDKEHUE, dJIEKTPUYIECKOE CONpOoTHBIEHHE. 3akoH OMa A1 yyacTKa aieKTpuueckoil nenu. IlocnenosatensHoe
napajielbHOe COeTMHEHHS MPOBOTHUKOB. PaboTa M MOIIHOCTB 3JIEKTPHUECKOTO TOKA.

Tema 5.
Koae0anusa 1 BOJIHBI

Coaep:xanue y4eOHOro MaTepuaJia

JlabopaTopHbie padoThI

IIpakTH4yeckoe 3aHsATHE:

1,2,3




DneKTpoMarHuTHBIE KojiebaHus 1 BOIHEI. [IpuHImn paguocss3u. Pa3BuTne nmpeacTaBieHuil 0 Ipupoje CBeTa.
3aKOHBI FEOMETPUUECKON ONTUKH. ONTHYECKUE SBICHUS: JUCTICPCHs], UHTephEpeHIUs U TudpaKIis CBETa.
«Onrudeckue sBIeHM», «OnTrueckrue npudopsl», bronornueckoe NeHCTBHE MISKTPOMArHUTHOTO U3ITyUEHUS

KoHTposabHbIe padoThI

CamocTtosiTeqibHasi paboTa 00y4YarOLIUXCH: 4
Hanwmcanue pedepaTtoB: Pa3sutue mpencraBieHuil 0 NpUponae cBeTa. 3aKOHBI OTPAKEHHS W MPEIOMIICHHS CBETa.
Jlumzel. Dopmyna ToHKOWM smH3BL. OnTtuyeckue npubOopsl. Jucnepcus cBeta. HeBuaumble H3TydeHUS.
HHaTepdepenmus u nudpakiiuis cBeTa.
Tema 6 Coaep:kanue y4eOHOro MaTepuaJa -
Crpoenue aToma JlabopaTopHbie padoThI -
KBanrToBas pusuka IpakTHYecKoe 3aHsATHE: 2
Crpoenue aToMa U aTOMHOTO siApa. SnepHble cuiibl. PaqnoakTUBHOCT. SAepHbIE, TEPMOSIACPHBIE PEAKLIH. 2
®oroaddext. UcnonpzoBarne hoTordderra. ATOMHAS SYHEPTHSI: 32 U TPOTHB
KonTpo/bHble padoThI -
CamocrosiTesqibHAas paboTa 00y4ar0IuXCs
Bcero: 2344

I[J'ISI XapaKTCPUCTHUKH YPOBHS OCBOCHUA y‘I€6HOI‘O MaTepuaia UCTIOJIb3YIOTCA CICAYIOIHNC 0003HAYEHHMS:

1.- o3HaKOoMIIeHHE (Y3HABaHUE paHee N3YUYCHHBIX 00BEKTOB, CBOMCTB);
2.- pepOYKTHBHBIH (BBIIIOJHEHUE ASSATEILHOCTH 110 00pasily, HHCTPYKLHH HIH I10J] PYKOBOACTBOM);
3.- IPOAYKTHBHBII (IUTAHUPOBAHKE M CAMOCTOSTELHOE BBITOIHEHHE EITEIBHOCTH, PEIICHHE IIPOOIEMHBIX 3a1a4
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3. YCJIOBUMA PEAJIM3ALIMHU ITPOI'PAMMBI TUCHUITJIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecrne4eHH 0
Jis  peanm3anmuu  MPOrpaMMbl  y4eOHOW JUCHUIUTMHBI TPEIyCMOTPEHBI  CICIYIOIIHNE
crienranbHble momereHus (B coorBeTcTBuu ¢ GI'OC):
- KaOMHET €CTECTBEHHO-HAYYHbIX JUCHUIUINH Ne3.2
OcHauienue:
Cronbl yuennueckue — 15 mir.
Crynbs — 30 .
Cron npenogaBarens — 1 mir.
Cryn npenogaBaresst — 1 mrT.
VYyebnas gocka — 1 mir.
[TpoekTop, HarsAAHBIE TOCOOUSI, MAKETHI, IIJIaKAThl, CTEH IbI, BU/IEOMAaTEPHAIIbI

3.2. Unpopmaunonnoe odecnneuenne o0yyenusi. IlepeuyeHb pekoMeHyeMbIX YUeOHBIX U3IaHUM,
HNHTepHeT-pecypcoB, 10NMOJTHUTEILHOM JuTepaTyphbl. [lepeyeHs pekoMeHyeMoii JIuTepaTypbl

OcHOBHbIE HCTOYHHKH:

1. buonorus. 10 kmacc: yueOHUK Jy1s 0011eo0pa3oBaTeIbHBIX OPraHU3aIuid: 0a30BbIN
ypoBenb: B 2 4./ [/1. K. BensieB u ap.]; mox pexa. 1. K. bensesa u I'. M. Ipimiuia 10 kmace. —
M., IlpocBemenue, 4-oe uza.,2017.

2. buonorus. 11 kmacc: yaeOHUK 11t 00111e00pa30BaTeIbHBIX OPraHU3aIuii: 0a30BbIi
yposenb: B 2 4. / [[]. K. Bensie u ap.]; mox pexn. 1. K. bensesa u I'. M. Ipimimuina 11 kimace. —
M., Ilpocemienne, 4-oe u3a.,2017.

3.I'abpuensn O.C. Xumus. 10 xnacc. YueOnuk. (ba3oBelii ypoens), mox pen. ['abpuensia
0.C.60ctpoymos WU.T'., CianxoB C.A. — M., [Ipoceemenue, 2019.

4. T'abpuensn O.C. Xumust. 11 knace. Yueonuk. (ba3oBsiit ypoBens), noj pen. ['abpuensiu
0.C.60ctpoymoB U.I'., Cnankos C.A — M., IIpoceewienune, 2019.

5. Msxkumes I, [letpoBa M. A. ®usuka.10 kmacc — M., lpoda, 2019.

6. Msxumes I'.4., [letpoBa M.A. ®u3zuka.10 kmacc — M., dpoda, 2019.

7. 'abpuensu O.C. EcrectBo3nanue .11 kinacc.Yuebnuk.(ba3zoBslii ypoBeHb); MO pes.
IMa6puensu O.C., Octpoymon W.I'. ITypsimesa H.C.-M., [Ipoda

8. I'abpuensu O.C. EcrectBo3nanue .10 kinacc.Yueonuk.(bazoBslif ypoBeHs); o pel.
IMa6puensu O.C., Octpoymon WU.I'. ITypsimesa H.C.-M., [Ipoda

JlonoTHUTE/IbHbIE HCTOYHUKH :
1. Enxuna JI.B. buonorus. Beck mikonsHbIN Kype B Tabaumax. — M., 2010.

2. Epoxua IO.M. Xumus: 3agaun u yrmpakHeHHs: y4eO. 1MocoOme Ui CTyA. YUpexKIACHUH
cpen. mpod. odpazoBanus. — M., 2014.

3. Epoxun FO.M. COOpHHK TEeCTOBBIX 3aJaHMi IO XHMMHUHU: yuyed. mocobue JuIisl CTY..
yupexaeHuit cpen. npod. oopazoBanus. — M., 2014.

4. KoucrantuaoB B.M., Pe3zanoB A.I'., ®aneea E.O. buonorusi: y4eOHUK uis CTyI.
yapexaeHui cpen. mpod. oopazosanus / mox pea. B.M.Koncrantunosa. — M., 2014.

5. Hemuenko K.D. ®usuka B cxemax u tadmuiax. — M., 2014,

HNHuTepHeT-pecypcsl

www.physiks.nad/ru («®@u3nka B aHUMAIUAX).

www.interneturok.ru («Buaeoypoku 1o nmpeaMeraM IMIKOJIbHOU MPOTPaMMBI»).
www.chemistry-chemists.com/index.html (35eKTpoOHHBI KypHaT «XUMUKA U XUMUSD).



www.hemi.wallst.ru («Xumus. OGpa3oBaTeNbHBINA CAUT AJIS IIKOJIEHUKOBY).
www.alhimikov.net (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB).
www.chem.msu.su (DnekTpoHHast OMOINOTEKA 110 XUMHUH ).

4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
OV . 07 EcrecTBO3HaHue

KOHTpOJIB 1 OLCHKA pE3yJIbTATOB OCBOCHUSA NUCHUINIMHBI OCYHICCTBIIACTCA MPLCIIOJaBaTCIIEM
B ITPpOLECCE MPOBECACHUA ITPAKTUICCKUX 3aHATHH U HaGOpaTopHBIX pa60T, TECTUPOBAHUs, a TAKKC

BBIINTIOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJAUBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

PesyabTaTsl 00yyeHus
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

COBPCMCHHBIX TCXHOHOFHﬁ;

YMmeror:
-000CHOBBIBATh MECTO u poib | ppOHTANBHEINA OMpOC
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM | MHIMBHUIYaJIbHBIN OIpOC
NEeSATENIbHOCTH  JIIoJIe, B Pa3BUTUU | OMOJIOTUYECKUM IUKTAHT

TCCTHUPOBAHUC

-OIIpCACIIATh XKHBBIC 00BEKTHl B IIpUpoOAcC,
MMpOBOAUTH Ha6JHOI[eHI/I$I 3a OKOCUCTEMaMU C

OCJIbIO ux OIIMCaHUA n BBISIBJICHHA
€CTCCTBCHHBIX )51 AHTPOIIOTCHHBIX
HSMGHCHI/Iﬁ; HaxXoIWuTb MW AHAJIMU3UPOBATH

UH(POPMAIIHIO O KHUBBIX 00BEKTAX;

WH/IMBUYJIbHBINA OTPOC
MIPOBEPKA PE3YIIBTATOB CAMOCTOSATEIBHOM
paboThI

-CPaBHMBAaTh  OWOJIOTUYECKHE  OOBEKTHI:
XMUMHUYECKUH COCTaB TeJ KUBOW U HEXUBOU
IPUPOBI U IeTaTh BBHIBOJBI M 0000IIEHUS HA
OCHOBE CPaBHEHUS M aHAJIN3a

(G pOoHTaNBHBIN OIIPOC
UH/IMBUyaJIbHBINA OIpoc
TECTUPOBAHUE

CKpEIIUBAHUS U CXEMBI TIEpEHOCA BEUIECTB U
nepeayd dHEPrud B DKOCHCTeMax  (IIeru
MIATaHUsA);

- OOBACHATH BIUSHUE DKOJIOTUYECKUX | PPOHTANIbHBIN Oonpoc
(dakTOpoB Ha KHUBBIE OPraHU3MBbI, BIWSHUE | MHIUBUAYAIbHBIN OMPOC
MyTaFeHOB Ha paCTCHI/IH, JKHUBOTHBIX WU TGCTI/IpOBaHI/Ie
YEeJI0BEKA; HapYIICHUS B pa3BUTUU

OpFaHI/I3MOB, MYTaHI/II/I U HUX 3HAYCHHUC B

BO3HMKHOBEHHUU HacJIeACTBEHHBIX

3a0oJieBaHuii

-COCTaBJIATh 3JIEMEHTapHBIC CXeMBbI | (POHTAIBHBIN OIPOC

WH/IMBUyaJIbHBIN Ompoc
TECTUPOBAaHUE

CpaBHMBAaThb  OHMOJOTHYECKHE  OOBEKTHI:
3apOJIBIIICH YeloBeKa W JAPYTUX JKUBOTHBIX,
IIPOLIECCHI (ECTECTBEHHBIN U NCKYCCTBEHHBIN
oTOOp, MOJIOBOE M OECIonoe pa3MHOKEHHUE)
U Jie7laTh BBIBOJBI U 000OIIEHUS Ha OCHOBE

CpaBHCHHA n aHaJIm3a, 00BACHATH
OTpULATCIILHOC BJIMAHHUC AJIKOI'OJIA,
HUKOTWHA, HApPKOTUYCCKHUX BCIICCTB HaA
3M6pI/IOHaJ'H:HOC u HOCT3M6pI/IOHaJ'IBHOC

Pa3BUTHEC YCIIOBCKA,

(bpoHTaIBHBIN OIpOC
WHJVBHIyAJIbHBINA OIIPOC
TECTUPOBAaHUE
3aciayumBaHue pedeparon
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-aHaJIM3UPOBATh M OLCHHMBATH PA3JIUYHBIC | 3aCIYIINBAHUC PE3YILTATOB CaMOCTOSITEIILHOM
THUIIOTE3bl O CYHIHOCTHU, IIPOUCXOKIACHHUU pa6OTLI CTYACHTOB
JKHM3HHU U 4YC€JIOBCKa

-aHaJIM3UPOBaTh M OLIEHWBATh II0OANbHBIE | PPOHTAIBHBIN OIIPOC
OKOJIOTHYCCKHEC Hp06HeMLI n HUX PpCHICHUA, HHI[HBHI[y&JIBHBIﬁ Oo1pocC
MOCNEACTBHSI COOCTBEHHOI NEATENBHOCTH B | TECTUPOBAHUE
OKpYXKaroIlEH Cpese;

-OmpeneisaTh KOCBEHHO (u3mueckne U | PpOHTAIBHBIN OIIPOC
XUMHYECKHE CBOMCTBAa BOJbBI, XUMHYECKUN | MHIUBUAYATBHBIA OIPOC
cocTaB aTMochepsl, MOKasareib | TECTUPOBAHHE
KHUCIIOTHOCTH pacTBOpOB, MEXaHU3M
00pa3oBaHUs KUCIOTHBIX JTOXKICH;

-ONKCHIBATh MEXaHUYECKOE MABIDKEHHE, €ro | (PpOHTAIbHBINA OMPOC
OTHOCHUTEJIBHOCTb.  3aKOHBl  JAWHAMUKU | HHOUBHIYAJIbHBIN OPOC
Heiorona. Cunbsl B NpUpojE: YOPYrocTh, | TECTUPOBAHUE

TpEHHE, CHJIa TSHKECTH. 3aKOH BCEMHPHOIO
TATOTEHUS. HesecomocTs. 3aKoH
COXpaHEHHS MEXaHU4YeCKOU JHEPTUH.
Mexanuueckue Kosie0aHusl. 3aKoH
COXpaHEHUsI SHEPTUH B TEIUIOBBIX MPOIIECCax
DneKTpuuecKue 3apsbl u ux
B3auMo/ieiicTBHE. DNeKTpOMarHuTHbIE
BOJMHBL. DOTOdh(hEKT M KOPHYCKYJSpHBIE
cBoiictea  cera.  CrpoeHme  aroma:
IUTaHeTapHast MOJIeNb U Mojiesh bopa.

3HaIoT:

-popMBI CYIIECTBOBAHMS KUBOM MaTepud, | GPOHTAILHBINA OMPOC
OCHOBHEIE CBONCTBA JKUBOTO, | HHAUBHUIYaJIbHbBIA OIPOC
OHoJOrHYecKue CHUCTEMBI (Knetka, | TectupoBanue
OpranuszMm, [lonynsuus, Bun, Dkocucrema);
HCTOPUH pa3BUTHS COBPEMEHHBIX
MPEJCTAaBICHUA O JKUBOM TMIPUpPOAE, O
BBIJIAIONINXCSl OTKPHITUAX B OMOJIOTHYECKOU
HayKe; pOJU OHOJIOTHYECKOM HayKH B
dbopMupoBaHUU COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KAapTUHBI MHUPA; O
METO/IaX Hay4YHOI0 NMO3HAHMUS,

- CYIIHOCTh OHMOJIOTUYECKHX TPOILECCOB: | PPOHTAIBHBIN OMPOC
Pa3MHOXCEHUs, OTUIOJ0OTBOPCHHUS; CTPOCHHUE U | MHIUBUAYAIBHBINA OMPOC
q)yHKHI/II/I IMOJIOBBIX KJICTOK; OIIJIOAOTBOPECHUC | TCCTUPOBAHUC

y  pacTeHMd W  JKUBOTHBIX;  CTaJUU
SMOpPUOHANILHOTO  Pa3BUTHUA;  CYIIHOCTb
OMOJIOTHYECKHX ~ TIPOIECCOB:  KPYrOBOPOT
BEIIECTB MW TpEBpalICHHE DJHEPIHMH B
IKOCHCTEMax U Ouocdepe;

- OCHOBHBIE TIOJIOKEHHS OHOJOTHMYEecKUX | PellleHre reHeTHUeCKuX 3amad
TEOpUHA M 3aKOHOMepHOCTed: 3akoHbl [. | IlucbmeHHast mpoBepka

MeHnnens, 3aKOHOMEPHOCTEN H3MEHYMBOCTH
M HACIIEACTBEHHOCTH;  DBOJIIOIMOHHOTO
yuenus, ydenuss B. U. Bepnaackoro o
ounocepe; OCHOBHBIC TIOJOKEHUST Teopun Y.
JlapBrHa, ri1aBHbIE HAIIPABJICHUS YBOJIOIUY;
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dbopmbl OOpHOBI 3a CYIIECTBOBAaHHUE; BHUIIbI
IpUCIOCO0IEHHOCTH OpPTraHU3MOB K
OKpYKarollleil cpejie;

- TIOCHEACTBUS BIHUSHUS XO3SHCTBEHHOM
JIEATEIIbHOCTH YEJIOBEKa JUIsl OKPYKarolen
cpenbl; rio0abHbIE DKOJIOTUYCCKHE
npobiaeMbl M TyTH HX pemenus OxpaHa
MpUPOABl M TEPCHEKTUBBI PALMOHAIBHOTO
MIPUPOAOTIOIb30BAHMUS;

(bpoHTaTBHBII OIpOC
WHIUBHTyaJIbHBIN OIIPOC
TECTUPOBAHUE

- KpaTKue cBefeHUs 1Mo XuMuu. OCHOBHBIC
XUMHNYCCKHUEC ITOHATUA 3anSI3HI/ITCJII/I BOJbI U
CmocoObl O4YKMCTKH ATMochepa U KiIHMMAaT.
O3zoHoBBIE JbIppl. COCTaB MHHEpAIbHBIX
BEIIIECTB B TMPOJYKTaX IUTAHUS, MHUIICBbIC
nobaBku. CoanaHCHpPOBAHHOE MTUTAHMUCE,

WH/IMBUYaJIbHBINA Oonpoc
TECTUPOBAHUE

-KpaTKue CBEICHUS MO0 (PU3UKEe U OCHOBHBIC
NOHATUSI. MeXaHUYecKoe JBIKEHHE, €ro
OTHOCHUTEIIEHOCTb. WNmmynbce. 3akoH
COXpaHEHHMsI HUMIYJIbca H  PEaKTUBHOC
JABHUKCHHUC. HOTCHHI/IaJH)Haﬂ U KHUHCTHUYCCKaA
sHeprusi. Mexanuyeckue BonHbI. CBoiicTBa
BOJIH. 3BYKOBBIC BOJIHBI. YIITPa3BYK U €ro
UCIIOJIb30BAaHUE B TEXHUKE W MEIUIIMHE.
Teoputo HaOIIOACHUI u OTIBITOB,
MOJTBEPXKIAIONINE  ATOMHO-MOJIEKYJISIPHOE
CTPOCHHE BEIIECTBA, HCOOPATUMBIN XapaKkTep
TEIUIOBBIX IPOIECCOB. TEIUIOBBIC MAIIUHBI,
X IIPUMCHCHUC,

(bpoHTaTBHBIN OIpOC
WHIUBHTyaJIbHBINA OIIPOC
TECTHUPOBAHUE

-OCOOCHHOCTH MAarHMTHOTO II0JIE TOKa M
JIeficTBME MAarHUTHOTO TIOJISI Ha TIPOBOJHHK C
TOKOM. DNeKTpOBUTATENb. SBnenue
AIIEKTPOMArHUTHOM WHTYKITIH.
Wntepdepentst u  qudpakuus  CBeTa.
[IpyHIMIT  [E€UCTBUST W MCIOJIb30BaHUE
Jasepa. SAnepnas SHepreTuKa u
IKOJIOTHYECKUE TPOOIIEMBI, CBS3aHHBIE C €
UCIIOJIb30BaHUEM.

(GpoHTaNbHBIN OIIpOC
WHIWBUAYAJIBHBIN OIIPOC
TECTUPOBAaHUE

CaMOCTOATCIIbHAaA pa6 oTa CTyACHTAa
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