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PabGouas mporpamma yuebnou mucnmmuael «OVY][. 11  ECTECTBO3HAHUE
(BNOJIOI'uA, XUMUA, ®PU3UKA)» pa3paboTrana B COOTBETCTBHH C «PekomenaausamMu mo
peanmuzanii  00pa30BaTeNbHOM  MPOrpaMMBI  cpelHero  obmiero  oOpa3oBaHHs B
00pa30BaTeNbHBIX  YUPESKJICHUSX  HAYaIbHOIO  MPOPECCHOHAIBHOTO W CPEIOHETro
npodeccuoHalbHOTO 00pa30oBaHUsl B COOTBETCTBUU C (efepadbHbIM 0a3HCHBIM YUEOHBIM
IUIAHOM M TMPUMEPHBIMU y4eOHBIMU IUIaHAMU JUIsi  00pa30BaTENIbHBIX  yUPEXKIACHUM
Poccuiickoit ®epepanuu, peanusylolMX MporpaMMbl 001Iero o6pa3zoBaHus» (IMUCHEMO
JlemapTtameHTa TOCYJapCTBEHHOM MOJUTHKUA ¥ HOPMATHBHO-TIPABOBOTO PETYIUPOBAHUS B
chepe obpazoBanuss MwunHoOpHayku Poccum ot 29.05.2007 Ne 03-1180, B pemakiuud OT
17.03.15 Ne06-259).

Oprannzanus-pazpadotunk: [ATIOY «Ka3zaHckuil nenarorndeckuii KOJIemK.

Pazpaboruuk: IlapamoBa Jlapuca IeHHaabeBHA, MpernoaaBarelb  BBICIIEH
KBaJIU(UKAIIMOHHON KaTeTOPUH.

PexomennmoBana III[K ecTecTBeHHO-HAyYHBIX W MAaTeMAaTHYCCKHX JUCIUILINH,
npotokod Ne 10 ot 25 mas 2020 r. 1 nmpu3HaHa cooTBeTCTBYMoIIEeH TpeboBanusam PI'OC
CIIO u yuebnoro miada cnenuanbHocTH 44.02.01 JlomkonasHOE 00pa3oBaHUE.

Paccmorpena OMK T'AIIOY «Ka3zaHCkuil megarorn4eckuil KOJemx», MpoTokon Ne7
or 23 wrwonHsa 2020 r. u mnpuzHaHa cooTBeTcTBytolEed TpedoBanusm OI'OC CIIO
cneruanbHOoCcTH 44.02.01 JlomkonsHOE 0Opa3oBaHue.



INOACHUTEJIBHASA 3ATINCKA

VYueOnas paucuumiuHa «EcTecTBo3HaHME» sIBIsieTcs Y4eOHBIM MPEIMETOM II0 BBIOOpY W3
o0s3aTenpHOM npeameTHoi oonactu «EctecTBennbie Haykn»y OI'OC cpennero o6mero oopa3oBaHus.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii DI'OC cpemanero obOmiero oOpa3oBaHUs,
MPEIBbSABISEMBIX K CTPYKType, COJIEPKAaHHUIO U pe3yiabTaTaM OCBOCHHS y4YeOHOH TUCIUIUIMHBI
«EcTtecTBO3HaHME», B COOTBETCTBUMU C PekoMeHAalMsMU MO OpPraHU3allUU IOJIyYE€HHUs CpeIHEro oOIero
o0Opa3oBaHMsl B TIpejaeiax OCBOCHHS 00pa30BaTeNbHBIX MPOrpaMM CpEeTHEero MpodeccHoHaNIbHOTO
oOpazoBanusi Ha ©0a3e OCHOBHOro oOmIero oOpa3oBaHUsl ¢ yd4eToM TpeOoBaHMM (eaepabHBIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M MOIy4aeMOl MPO(ECCHH HITH CIEUUAIBHOCTH CPEIHETO
npodeccuoHanbHOro obpa3oBaHus (muchkMo JlemaprameHTa rocyJapCTBEHHON TOJUTHKH B cdepe
moAroToBkK pabouunx kaapos u JII1O MunoopHayku Poccuu ot 17.03.2015 Ne06-259).

Coneprxanue nmporpaMMmbl «EcTeCTBO3HaHUE) HAMPABIEHO HA IOCTUKEHUE CICNYIOIINX LIEIeH:

* OCBOGHHE 3HAHHI O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MUpPA U METOJaX €CTECTBEHHBIX
HAyK; 3HAKOMCTBO ¢ HauOojiee BaXXHBIMH HICSIMHU M JOCTH)KCHUSIMH €CTECTBO3HAHUS, OKa3aBIIMMHU
OIpEeAEISIONIee BINSHIE Ha Pa3BUTHE TEXHUKH M TEXHOJIOTHUH;

* OBJIQJICHUE YMCHHUSMHU MPUMEHATH TOTYYCHHBIC 3HAHUS IJIsi OOBSICHEHHS SBJICHUN OKPYXAIOIIEro
MHpa, BOCHPUATHA HH(OpPMAIMU €CTECTBEHHO-HAYYHOTO M MPOQPECCHOHAIBHO 3HAYMMOTO COJCPIKAHMS;
pa3BUTHE MHTEIUIEKTYAIbHBIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHUYECKOTO MBIIUICHUS B XO€ MPOBEICHHS
NPOCTEHINNX HCCIICOBAHNM, aHajdW3a SIBJICHUH, BOCHPHUATHS M WHTEPIPETAllMH €CTECTBEHHO-HAYYHOU
nH(pOpMAIHH;

* BOCHHTaHHE YOEXIECHHOCTH B BO3MOKHOCTH ITO3HAHUS 3aKOHHOH MPUPOABI U HCIIOIH30BAHUS
TOCTIDKEHUH €CTECTBEHHBIX HAYK JUIS PA3BUTHS IUBUIIN3ALMH U TIOBBIIICHUS KA4eCTBA KU3HU;

NPUMEHEHHE €CTECTBEHHO-HAyYHbBIX 3HAHUH B MPO(ECCHOHATIBHOMN NEITENILHOCTH M MMOBCEAHEBHON
KHU3HH U1 oOecriedeHus: 0€301MacHOCTH JKU3HEACATEIbHOCTH; TPAMOTHOTO HCIOJIB30BAHUS COBPEMEHHBIX
TEXHOJIOTUH; OXPaHBI 310POBbS, OKPY)KAIOIIEH Cpe/Ibl.

IIVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUS IPEJIMETA

OcBoeHne conaepkaHus ydeOHOW AUCHUIUTUHBI «EcTecTBO3HAaHUE» 00ecleYnBaeT JOCTHKEHUE
CTYJIEHTaMHU CIEAYIOMINX MPEIMETHBIX Pe3yIbTaTOB:

e chOpPMUPOBAHHOCTH MPEACTABIECHUI O IIEIOCTHONH COBPEMEHHOW €CTeCTBEHHOHAYYHOW KapTHHE
MHUpa, TPUPOAEC Kak EIWHOM IIeIOCTHOM CHCTeMe, B3aMMOCBSI3M 4YeJNOBEKa, MPUPOABl U OOIIECTBa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX MacIiiTadax BeeneHHow;

e BJa/ICHUE 3HAHUSMHU O HanOoJee BAKHBIX OTKPBITHAX U JOCTHKEHHIX B 0071aCTH €CTECTBO3HAHMUS,
MOBJIUSBILNX Ha 3BOJIIOLMIO MPEACTABICHUIN O TPUPOJE, HA pa3BUTHUE TEXHUKU U TEXHOJOTHU;

e c(hopMUPOBAaHHOCTH yMEHHS TPUMEHSATH €CTECTBEHHO-HAYYHBIE 3HAHUA JJIs1 OOBICHEHUS
OKPYKAIOIIUX SIBICHUH, COXPAaHEHHUsS 370pOBbs, oOecreueHuss Oe30MaCHOCTH >KU3HEIEATEIHbHOCTH,
OepeXHOr0 OTHOIIEHUSI K MPHUPOJE, PAlMOHATBLHOTO MPHUPOJIONOIL30BAHMS, a TAKKe BBIOJHEHUS POJIU
IrpPaMOTHOIO IOTPEOUTES;

e chOpPMUPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJe IO3HaHUS NPUPOIBI U CPEACTBaxX
W3Y4YEeHHS MeraMupa, MaKpoMUpa ¥ MUKPOMHUpA; BIIaJIeHHE TPUeMaMi eCTECTBEHHO-HAYYHBIX HAOI0ICHUH,
OTIBITOB, UCCJICIOBAHUM U OIEHKH JIOCTOBEPHOCTH MOJYYECHHBIX PE3YJIbTATOB;

® BIJIQJICHUE TMOHATUWHBIM aNmapaToM €CTECTBEHHBIX HAyK, MO3BOJSIONIMM I103HABATh MM,
y4acTBOBaTh B JUCKYCCHUSAX MO €CTECTBEHHO-HAyYHBIM BOIPOCAM, HMCMOJIb30BaTh Pa3IUYHbIE MCTOUYHUKHU
nHpoOpManuu 17 TOATOTOBKH COOCTBEHHBIX pPabOT, KPUTUUECKH OTHOCUThCA K coobmenusm CMU,
COJIEp>KaIliM Hay4YHYIO HH(OpPMAIIUIO;

e c(hopMHUPOBAaHHOCTH YMEHUH MMOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JIJIST KXKI0TO
YeloBeKa HE3aBUCUMO OT €ro NMpodecCHOHANIBHON eATENbHOCTH, pa3nuyaTh (DaKThl U OLIEHKH, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUACTHh MX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C ONPEACIICHHOW CHUCTEMOM
LICHHOCTEH.

ITepevyeHb TMYHOCTHBIX Pe3yabTATOB



Kon HanMeHoBaHHe 001X KOMIIETEHIIUA

JIP 1 Oco3zHaromuit cedst rpakIaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHBI.

JIP 7 Oco3HarouMii TPUOPUTETHYIO IEHHOCTH TMYHOCTH YEJIOBEKA; YBAXKAIOIINI COOCTBEHHYIO
U 4y)KYI0 YHUKQJIBHOCTh B Pa3JIMYHBIX CUTYallUAX, BO BceX popmax u BUaax
JIESITEJIbHOCTH.

JIP9 CoOmoaronuii ¥ MpoIaraHIupyONMi TpaBuia 3740poBoro u Oe3omacHoro obpasza

KHU3HH, CIIOPTa, npenynpe;xz[a}omﬂﬁ h11%(s10) npeozloneBa}omHﬁ 3aBUCHMMOCTH OT aJIKOI'OJIA,
Ta6a1<a, INCUXO0AKTUBHBIX BCUICCTB, a3aPTHBIX UT'P U T.A. COXpaHSIIOH_[I/Iﬁ MCUXOJIOTNYCCKYIO
YCTOI\/'I‘II/IBOCTB B CUTYaTHUBHO CJIOXKHBIX WJIN CTPEMUTEIIBHO MCHAIOINNXCSA CUTyalluAgX.

JIP 10 3aboTsmuiics 0 3alIuTe OKPYXKAIOMIEH cpeabl, COOCTBEHHOW M 4YyKOW 0e301acHOCTH, B
TOM 4HcIIe TU(POBOIA.

JIP 13 JemoHcTpupyromuii yMeHne 3p¢GEeKTUBHO B3aUMOJICHCTBOBATh B KOMaH/IE, BECTH TUAJIOT,
B TOM YHCJIE C UCIIOJIb30BAHUEM CPEJCTB KOMMYHUKAIIUH.

JIP 15 [Tpu3HaOmMii [IEHHOCTH HEMPEPHIBHOIO 00pa3oBaHUs, HEOOXOAMMOCTh TOCTOSHHOTO
COBEpIICHCTBOBAHUS U CAMOPA3BUTHUS; YIIPABJISAIOUINI COOCTBEHHBIM MPOGECCHOHATBHBIM
pa3BUTHEM, pedIIeKCUBHO OILICHUBAOIIINMA COOCTBEHHBIN YKU3HEHHBIN u
poecCHOHANBLHBIN OIBIT.

COJEP)KAHUE YYEBHOI'O IIPEJIMETA
C YKABAHUEM ®OPM OPTAHU3AIIMA YUEBHBIX 3AHSATHM,
OCHOBHBIX BUJJOB JEATEJIBHOCTH

BHUOJIOI'UA

1. BHoJIOTHSI — COBOKYIIHOCTh HAYK O ’KUBOW nmpupoae. MeToibl HAYYHOIr0 MO3HAHUA B OHOJIOTUH
XKupast mpuposa Kak 00BEKT M3Y4YCHHS OMOIOTHU. METOIbl MCCIEeTOBAaHUS KUBOW MPUPOJBI B
ouonoruu. OnpeseneHue XU3HU (C IPUBJICUEHUEM MaTepuala U3 paszieloB GU3UKU U XUMUH). Y POBHU
OpraHM3alUU KU3HU.
OcHosHble 6udbl deamenbHocmu: 3HaKOMCTBO ¢ 00bEKTaMH U3ydeHus: Ouosioruu. BeisgBinenue poau
Oouosornu B (HOpPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W MNPAKTUYECKOH
JESATEIbHOCTH JIHOACH

2. Kanerka

Hcrtopus nzydenus kietku. OCHOBHbBIE TIOJIOKEHUS KJIETOYHON Teopuu. Kietka — cTpyKTypHO-
byHKIIMOHANBHAA (PJIEMEHTApHAs) €AMHUIIA KUZHH.

Crpoenue kieTku. [IpokapuoThl U 3yKapuOThl — HHU3IIME U BHICHINE KJIETOYHBIE OPTaHU3MBI.
OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH dyKapuoT. Kiierounoe sapo. @yHKIusA A1pa: XpaHEHHUE,
BOCIIPOM3BEJIEHUE M Tepefadya HacIeACTBEHHOM HH(MOpMaLUM, PEryisius XUMHYECKONW aKTUBHOCTH
kieTku. CTpyKTypa U QYHKIIMH XpOMOCOM. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHHE XMMHYECKHUX OJJeMeHTOB. Heopranumdeckue BemiecTBa B COCTaBe
KJIETKU. Ponp BOABI Kak pacTBOPUTENS W OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEW cpelbpl OpraHU3MOB.
VYrnesoasl M aunuiael B kierke. CrpykTtypa u Ouosorudeckue ¢yHkiuu OenkoB. CTpoeHue
HYKJIEOTUJIOB U CTpyKTypa nonuHykineotuaubix neneit JIHK n PHK, AT®.

Bupycsl u 6akrepuodaru. HeknerouHoe cTpoeHHe, KU3HEHHBI LMK U €r0 3aBUCUMOCTBH OT
KJIETOUYHBIX (opM 3ku3HM. Bupycel — B030yauTenu HMHQEKUMOHHBIX 3a00JIeBaHM; MOHATHE 00
oHkoBupycax. Bupyc ummynoaeduiura genoseka (BUY). [Ipodunaktuka BUY-urdexnmm.

OcHnogHbie 6uobl OeamenbHocmu: 3HAKOMCTBO C KIETOYHOM TEOpPHEW CTPOEHHUs OpraHU3MOB.
[Tonydenune nmpencTaBiIeHHs O POJIU OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB B KJIETKE. 3HAHUE CTPOCHUS
KJIETOK IO pe3ysbTaTaM paboThl CO CBETOBBIM MHUKPOCKOIIOM. Y MEHHE ONMMCHIBATH MUKPOIPENapaThl KJIETOK
pacTeHuii. YMeHHe cpaBHUBATh CTPOEHHE KJIETOK PACTEHHI U dKUBOTHBIX MO TOTOBBIM MUKpOIIpEnapaTam

3. Opranusm

Opranusm — eauHoe 1enoe. MHOT00Opa3ue OpraHu3MoB.

OOMeH BemIECTBOM M DJHEPruel C OKpyKalled cpenod Kak He0OXOJMMOE YCIOBHE CYy-
LIECTBOBAHUS KUBBIX CUCTEM.




CnocoOHOCTh K CaMOBOCIPOM3BEIACHUIO — OJHAa U3 OCHOBHBIX OCOOCHHOCTEH IKHUBBIX
OpraHu3MoB. JlemeHue KJIETKH — OCHOBa pOCTa, Pa3BUTHS W Pa3MHOXKEHHs OpraHu3MoB. becroioe
pasmHoxenue. IlomoBoii mpouecc u monoBoe pasMHOKeHHe. OIIOTOTBOPEHHUE, €ro OHOJOTHYECKOe
3HAYCHHUE.

[Toustue 00 WHAMBUIAyaIbHOM (OHTOTEHE3), AMOPHOHAIBHOM (dMOpHOreHe3) U TOCT-
AMOPHUOHATBHOM pa3BUTHH. HAMBUAYATbHOE PA3BUTHE YEIIOBEKA H €T0 BO3MOYKHBIC HAPYIICHHS.

OO0mue mpeACcTaBlIeHHs] O HACICACTBEHHOCTH M M3MEHYMBOCTU. [ eHeTHYECKass TEPMUHOJIOTUS H
CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HaciemoBanue mnpu3HaKoB Yy uesioBeka. [losoBbie
xpomocoMbl. CLieriieHHOe C TI0JIOM HacienoBanue. HacnencTBenHble O0JI€3HN YEI0OBEKa, UX TPUYHUHBI U
npoduiaktrka. CoBpeMeHHBIC MPECTABICHHUS O T€HE U TCHOME.

['eHeTnyeckne 3aKOHOMEPHOCTH W3MEHUMBOCTH. Kraccudukamuss ¢GopM H3MEHYHBOCTH.
BnusiHMEe MyTareHOB Ha OpPTaHU3M YelIOBEKa.

[Ipeamer, 3a1auu ¥ METOJBI CENEKIUU. | eHEeTHYeCKHEe 3aKOHOMEPHOCTH ceyieKiuu. YdeHue H.
M. BaBuiioBa 0 1eHTpax MHOTO00pa3usi U MPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHul. buorexHomnorus, ee
JOCTUKEHUS, IEPCIICKTUBBI PA3BUTHUSL.

OcHoeHble uobl deamenvHocmu: 3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOYKEHHSI OPTaHU3MOB, CTaIHIA
OHTOTCHE3a Ha MpHUMEpe YeoBeKa. 3HAHWE MPUYHH, BHI3BIBAIOIINX HAPYIICHHUS B PAa3BUTHH OPTaHU3MOB.
YMeHHe MoJIb30BaThCsl TCHETUYECKOH TEPMUHOJIOTHEH M CUMBOJIMKOM, pEeIIaTh MPOCTEHIITNE TCHETHUECKUE
3aaun. 3HaHUEe 0COOEHHOCTEW HACIIECTBEHHOW W HEHACIIEJACTBEHHONH N3MEHYMBOCTU U UX OMOJIOTHYECKOM
POJIH B SBOJIOIMH KHBOTO

4. Bun

OBOJIIOIIMOHHAsA TEOpHUsl U €€ pojb B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHel mupa. Bupn, ero kpurepum. Ilomynduus kak CTpyKTypHas €IMHMIIA BHJIAa U D3BOJIOLMHU.
Cunretnyeckas teopus 3Bontonuu (CTI). JIBuxymue cuisl 3Boitoluu B cooTBercTBuu ¢ CTO.

PesynbraTel 3Bomtonnu. CoxpaHeHHe MHOT000pa3usl BUJOB KaK OCHOBA YCTOHYMBOTO Pa3BUTHUS
ouocdepsl. [IpuunHbl BEIMUpaHus BUIOB. bruonorndeckuii mporpecc u OMOJIOTUIECKUN perpecc.

['Mnore3bl MPOUCXOXKACHUS KU3HHU. Y CIOKHEHHME >KMBBIX OPraHM3MOB Ha 3eMile B IIpoLiecce
SBOJIOLMHM. AHTPOIOT€HE3 M €r0 3aKOHOMEpPHOCTH. JlokasaTenbcTBa pPOJACTBA 4YEIOBEKA C
MJICKONUTAIOUIMMHU  >KMBOTHBIMH.  OKOJOTMYecKkue  (akTOpbl  aHTPOINOIreHe3a:  YCIOXKHEHHUe
MONYJISIIUOHHON CTPYKTYpbl BMJA, HM3rOTOBJIEHHE OpPYIUH Tpyda, MNEPEXOJ OT PACTUTEIBHOTO K
CMEIIAHHOMY THUIly NHUTaHUSA, HCIOJb30BaHHE OrHA. IlosBlIEHME MBICIUTENBPHON MAEATEIBHOCTH U
YJI€HOpa3AeabHON peur. IIponcxoxaeHne 4enoBeyecKux pac.

OcHogHbie 6uobl OeamenpHocmu: YMEHHE aHAIU3UPOBAThb M OLIEHUBATH PA3JIUYHBIE THUIIOTE3BI
MPOUCXOXKACHNUS JKU3HM Ha 3emje. YMEHHE [pPOBOJAUTH ONUCaHHEe oco0ed OJHOro BHAA IO
MOp(OJIOrHUecKOMY KpuTepuio. Pa3BuTne criocoOHOCTEH SICHO M TOYHO M3J1araTb CBOU MBICIIH, JIOTHUECKU
00OCHOBBIBaTh CBOIO TOYKY 3pEHUS, BOCHPUHHUMATh U aHAJIM3UPOBATh MHEHHUS COOECETHUKOB, ITPU3HABAs
IIPaBO APYroro 4eJOBEKa Ha MHOE MHEHWE. YMEHHUE JI0Ka3bIBaThb POJCTBO YEJIOBEKA M MIIEKOMMUTAIOLIUX,
OOIIHOCTb ¥ PaBEHCTBO YEJIOBEUYECKUX pac

5. JKocHCcTEeMBbI

[Tpenmer u 3a7a4yu HKOJIOTHM: y4€HHME OO0 3KOJOTMYECKHUX (hakTopax, yuyeHue o cooluiecTBax
OpraHu3MOB, yueHue o 6uocdepe.

Oxonornyeckue (akTopbl, OCOOEHHOCTH HX BO3JCHCTBUA. DKOJOTHYECKas XapaKTepuCTUKA
Buna. [lonstue 06 skomornyeckux cucremax. llemn nuranus, Tpodudeckue ypoBHH. broreomnenos kak
HKOCUCTEMA.

buocdhepa — rmobansHas sxocuctema. Yuenune B. 1. Bepuaackoro o 6mochepe. Posb KuBbIx
opranu3mMoB B Ouocdepe. buomacca. buosorumueckuii KpyroBopor (Ha mpuUMeEpe KpyroBopora
yriepona). OcCHOBHBIE HalpaBlIeHHUs BO3JEHCTBUS ueloBeka Ha Ouocdepy. Tpanchopmanus
€CTECTBEHHBIX IKOJOTHUECKUX cucTeM. OCOOEHHOCTH arpo3KocucTeM (arpoIeHO30B).

Ocnognvie 6uowvl dessmenvhocmu: 3HaHUE OCHOBHBIX SKOJIOTMUYECKHUX (DAaKTOPOB M MX BIMSIHUS Ha
OpraHu3Mbl. 3HAaHUE OTJIMYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpO3KOCHCTEM.
[TonyyeHue mnpeAcTaBiIeHHsS O CXE€ME€ SKOCHUCTeMbl Ha mpumepe Ouocdepsl. [leMoHCTpanus yMeHUs
MOCTAHOBKH IIeJiel  JeSITEeNhbHOCTH, IJIAHUPOBAaHUE COOCTBEHHOW MAEATENBHOCTH JUISL  JOCTHDKEHHS
MOCTABJICHHBIX 11€JIeH, IpeABUICHHS BOBMOXKHBIX PE3yJIbTaTOB ATUX JEHCTBUIA, OpraHU3aIlii CAaMOKOHTPOJIIS



Y OILICHKH TMOJYYEeHHBIX pe3ynabTaToB. OO0ydeHrne COOMI0OCHUIO TPAaBUIl TIOBEACHUS B MPUPOJIE, OEPEIKHOMY
OTHOIIEHHUIO K OMOJIOTHYECKUM 00BhEKTaM (PACTCHHSIM U )KMBOTHBIM U UX COOOIIIECTBaM) U UX OXpaHe.



TEMATHYECKOE INTAHUPOBAHUE (BUOJIOI'US)
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BHUOJIOI'ust
1 cemecTp 25 8 17
Paspnen 1. BuoJiorusi — cOBOKYNHOCTh
HAYK 0 ’KUBOii mpupoae. Metoasl 3 1 2
HAYYHOIO NMO3HAHMS B OMOJIOTHH
1 1.1 XKuBas nmpupoa Kak 0ObEKT 1 1 3HAKOMCTBO ¢ O0BEKTaAMH U3yUCHHS OMOJIOTHH. 2
U3y9IEHUs OMOJIOTHH. BruBnenune ponu OHosnoruu B pOPMHUPOBAHIN COBPEMEHHOH €CTECTBEHHO-
HayYHOH KapTHHBI MUPA M IPAKTHIECKON S TEIbHOCTH JIIOJCH
2 1.2 TIoHATHE OKU3HBY. 2 1 1 O3HaKoMJICHHE ¢ OMOJIOTHYECKIMHU CHCTEMaMHU Pa3HOTO YPOBHS: KIETKOH,
OpPraHU3MOM, TOMYJISIMEH, SKOCHCTeMOM, buochepoii. OnpesencHue poiu
6uonoruu B GOPMHUPOBAHNY COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpPa
Y NIPAKTUYECKOH JIeITeIbHOCTH JIFO/IEH.
Paznen 2. Kiterka 11 4 7
3 | 2.1 Pa3HOOOpa3me KUBBIX 3 1 2 3HAKOMCTBO C pa3HOOOpa3HeM KUBBIX OPTaHU3MOB Ha IUTaHETE, IPUHIIUIIAMH UX 2
OPTaHU3MOB, TIPHHITUITEI KX Kiaccudukayn
KJaccu(UKaIum.
4 2.2 KneTtka — eqMHHULA CTPOEHUS U 2 1 1 3HAKOMCTBO C KJIETOYHOH TEOpPHEN CTPOEHUS! OPraHU3MOB. Y MEHUE 2
KHU3HEAEATETbHOCTH OPTaHU3MA. CaMOCTOATENILHO UCKATh JI0Ka3aTelIbCTBA TOTO, YTO KJIETKAa — 3JIEMEHTapHast
JKMBasi CHCTEMa U OCHOBHAS CTPYKTYPHO-(YHKIIMOHAJIbHAS €IMHNIIA BCEX JKUBBIX
OpraHU3MOB.
5 2.3 CtpoeHHe KIETKH. 2 1 1 3HaHUE CTPOCHHUS KIIETOK IO Pe3yabTaTaM paboTHl CO CBETOBBIM MHKPOCKOIIOM. 2
‘YMeHue onuceiBaTh MUKPOIIPENapaThl KJIETOK pacTeHui. M3ydeHue ctpoenus
KJIETOK DYKapUOT, CTPOSHHSI 1 MHOr000pa3us KIETOK PaCTeHUH U )KUBOTHBIX C
MOMOMUIBI0 MUKPOIIPENapaToB.
6 2.4 CpaBHEHHE CTPOCHUS KIIETOK 2 1 1 YMeHne cpaBHUBATh CTPOCHHE KIETOK PACTEHUH U )KUBOTHBIX 110 TOTOBBIM 2
pacTeHuil U JKUBOTHBIX MHKpOIIpenaparam
7 | 2.5 XUMHYECKHUI COCTAB KIIETKH. 2 2 YMeHue NpoBONTH CPaBHEHHE XUMHYECKOH OPraHU3aIiy )KUBBIX U HE)KUBBIX 2
00bekToB. [lomy4eHne npecTaBIeHus O POJIM OPraHMYECKHX U HEOPraHNYECKUX
BEILIECTB B KIIETKE.




Pazgen 3. Opranusm 11 8

8 3.1 OOMeH BemecTB 1 1 1 YMeHHe CTPOUTh B OOBSACHATh CXEMY JHEPreTHUECKOTro 0OMeHa.
NpeBpalleHNEe SHEPTUH B KIIETKE.

OHepreTH4ecKuii 0OMeH.

9 | 3.2 [InacTuyeckuii oOMeH. 1 1 YMeHHe CTpOUTh B 00BSACHATH cxeMy (oTocuHTe3a. OnpeneneHne posm 3eJIeHbIX
dotocunTe3 pacTeHuil B IPUPOIC U KHU3HU YeJIOBEKa.

10 | 3.3 Momekyna IHK — HOCHTEND 1 1 YMmeHne cTpouTs 1 00BACHATE cXeMy OnocuHTe3a Oenka. [lomydenue
HACIICICTBEHHON WH(OpMAaIIH. MIPEICTaBICHUS O IPOCTPAHCTBEHHOH cTpykType Oenka, monekyn JJHK n PHK.
Buocunres Oenka

11 | 3.4 Pemenwue 3ama4 Ha 2 1 YMeHne cTpouTs cxeMy OnocruHTe3a Oelka, pemaTh 3a/1a9u.

T€HETUYECKUN KOJ
12 | 3.5 Jlenenune knetku. Muro3 1 1 YMeHHe caMOCTOSITEIbHO HAXOUTh OTIMYHS MUTO3a OT MeH03a, onpeaessis
SBOJIIOLUOHHYIO POJIb 3TUX BHJIOB JIEJICHUS KICTKH

13 | 3.6 Pa3mMHOXEHHE OPraHU3MOB. 2 1 OBajeHNe 3HaHUSAMHU O Pa3MHOKEHHH KaK O Ba)KHEHIIIEM CBOWCTBE KUBBIX

Meiio3 OpraHu3MOB. 3HaHHE OCHOBHBIX CIIOCOOOB Pa3sMHOKEHUS OPraHU3MOB, CTaAUN
OHTOT€HE3a Ha MPUMEpPE YETOBCKa.

14 | 3.7 OmronoTBOpEHHE. 2 1 O3HaKOMJICHHE ¢ OCHOBHBIMHU CTaIUSIMH OHTOTEHE3a Ha IPUMEpE Pa3BUTHS
WnnuBuyansHOE pa3BUTHE MIO3BOHOYHBIX )KHUBOTHBIX. 3HAHHE OCHOBHBIX CIIOCOOOB Pa3MHOKCHHUS
OpTaHHU3MOB. OpPTaHU3MOB, CTAINII OHTOT€HE3a Ha IpUMepe YeIoBeKa. 3HaHNE ITPUYNH,

BBI3BIBAIOIINX HAPYIICHNS B Pa3BUTHH OPTaHU3MOB.

15 | KonrponsHas padora Ne 1 1 1 BrimonHeHNEe KOHTPOIBHOH pabOTHI
«Knerka. Opranuzm»

2 cemecTp 31 22
Paznen 4. Bun 23 16

16 | 4.1 OOmue npencTaBICHAS O 3 2 O3HaKOMIICHHE C MIPEIMETOM H3YYCHHUS HAYKH TeHeTHKa. M3yuenme paboT
HaCJIeJCTBEHHOCTH U OCHOBOTIOJIOXKHMKA reHeTHKU . Mennens. OBnageHne OCHOBHON
W3MEHYHNBOCTH. TEPMHUHOJIOTHEH U CUMBOJINKOW TeHETHKH. 3HaHNE 0COOCHHOCTEH

HacJIeCTBCHHOW M HEHACIICICTBEHHON N3MEHYMBOCTH M X OMOJIOTHYECKOM
pOJIH B IBOJIIOLIUH KHUBOTO

17 | 4.2 HacnenpoBaHue PU3HAKOB Y 2 1 3HaHre 0COOEHHOCTEN HACIEACTBEHHON M HEHACIIEACTBEHHON N3MEHUNBOCTH 1
YeJIoBeKa. MX OMOJIOTHYECKOM POJIH B IBOJIIOLUH KHUBOTO

18 | 4.3 Peurenue aeMeHTapHBIX 3 2 ‘YMeHue noJb30BaThCsl TEHETUYECKOW TEPMUHOJIOTMEH U CUMBOJIMKOH, peliaTh
TEHETHYECKHUX 3a/1a4 MpOCTeHIINe FTeHeTHIeCKUE 3aJa4uH.

19 | 4.4 HacnencrBeHHbIe 60JIe3HH 2 1 [MTonyuenne npeacTaBiIeHNs O CBSI3H T€HETUKH U MeANIMHBL. O3HAaKOMIIEHHE C

YeJIOBeKa, MX MPUINHBI 1
npodunakTka.

HACIICJICTBEHHBIMH OOJIC3HSIMH Y€JIOBEKa, HX MPHYUHAMHA U MPOQUIAKTUKON.
WzyueHne BIUSIHAS aJIKOTOJIN3MA, HAPKOMAHHHY, KypeHHS HA HACICICTBEHHOCTh
Ha BHJIcOMaTepHuaie. AHaIN3 (EHOTHITMICCKON H3MEHIHBOCTH. BhIsABIICHHE
MYTareHOB B OKPY’KaIOIIeH cpefie 1 KOCBEHHAsI OIIEHKA BO3MOXXHOTO UX BIUSHHS
Ha OPTaHH3M.




20

4.5 T'eneTnueckue
3aKOHOMEPHOCTH U3MEHYHUBOCTH.

3HaHne 0COOEHHOCTEN HACIIEICTBEHHON M HEHACIIEACTBEHHON N3MEHUNBOCTH 1
1X OMOJIOTUIECKOM POJTU B IBOJIIOIIUH KUBOT'O

21

4.6 Tlpenmer, 3aJa91 U METOABI
cenexkuyr. OCHOBHBIE ITOHATHS
CEJIEKIIH.

ITony4yeHue npeacTaBieHs 0 TeHETUKE KaK O TEOPETUUECKON OCHOBE CEJIEKLIUU.
N3y4yenne MeTo10B THOPHIM3ANH U HCKYCCTBEHHOTO 0TOOpa. YMeHHue
pa30upaThCs B ITHYECKUX ACHEKTaX HEKOTOPBIX JOCTHKEHUH B OMOTEXHOJIOTHU:
KJIOHMPOBAHMH XMBOTHBIX U MMPOOIEMax KIOHUPOBAHUS YETOBEKA.
O3HaKOMJICHHE C OCHOBHBIMHU JOCTIDKCHUSIMHA COBPEMEHHOH CENEKINH
KyJIbTYpPHBIX PaCTEHHH, JOMAITHUX )KMBOTHBIX M MUKPOOPTaHM3MOB

22

4.7 DBOMIOIIOHHAS TEOPHS.

N3y4yenue Hacaeaus 4eI0BEYECTBA HA IPUMEPE 3HAKOMCTBA C HCTOPHEH
pa3Burtus sBooLMOoHHBIX uael K. JInnnes, XK. b. Jlamapka Y. lapeuHa.
YMeHHe poBOUTH ONHCAaHKUE 0COOEH 0THOTO BHAA IO MOP(OJIOTUIECKOMY
kpurepuro. OLieHBaHNE POJIK HBOITIOLUOHHOTO yYSHUs B ()OPMUPOBAHUH
COBPEMEHHOM eCTeCTBEHHO-HayuYHO! KapTUHBI MUpa. O3HaKOMIIEHHE C
KOHILETIIUEH BUIa, €€ KPUTEPHUSIMH, 000D MPUMEPOB TOTO, YTO MOIMYJISINST —
CTPYKTYpHas €JUHULIA BUIA U DBOIIOLUM.

23

4.8 [IBMKyIIME CUIIBI HBOJIIOLIHU.

O3HaKOMJICHUE C JIBUKYLIMMUCS CHIJIAMU 3BOJIIOLIUU U €€ T0Ka3aTeNIbCTBAMH.
YcBoeHHe TOro, YT0 OCHOBHBIMH HalpaBJICHUSIMH BOJIIOIIMOHHOTO IIporpecca
SBISTFOTCS] OMOJIOTHYECKUH ITporpecc 1 OMOIOTHYECKHI perpecc.

24

4.9 Pe3ynbTaThl 5BOJIOIUH.

YMeHHe oTCcTauBaTh MHEHHE, O COXPAaHEHHH OMOJIOTHYECKOr0 MHOT000pasus Kak
OCHOBE YCTOWYHMBOCTH OHOC(EphI M MPOTPECCUBHOTO €€ pa3BUTHS. Y MEHHE
BBIABJIATH MPUYMHBI BBIMUPAHUS BUAOB. Y MEHHE 3KCIIEPUMEHTATbHBIM ITyTEM
BBIABIIATH aJalITHBHBIE OCOOCHHOCTH OPTaHM3MOB, UX OTHOCHTEIILHBIH XapakTep.
O3HaKOMJICHHE C IBIDKYIIMUCS CHIIAaMU BOJIIOINH 1 €€ T0Ka3aTeIbCTBAMHI.
BeisiBiIeHUE YepT NPUCHIOCOOICHHOCTH OPraHU3MOB K pa3HbIM CpeaaM OOUTaHUs
(BOJHOM, HA3€MHO-BO3IyIITHON, IOUBEHHOM).

25

4.10 I'unote3bl NPOUCXOXKIECHUS
JKH3HU Ha 3eMuie.

YMmenue AHAJIU3UPOBATh U OLICHMUBATDH PA3JIMYHBIC TUIIOTE3bI IPOUCXOKICHUL
JKU3HU Ha 3emiie. Pa3BuTHe criocoOHOCTEH SICHO U TOYHO M3jIaraTh CBOM MBICIIH,
JIOTUYECKHU 06OCHOBI)IB8.TI) CBOIO TOYKY 3pC€HUA, BOCIIPUHUMATDH U aHAJIU3UPOBATH
MHEHHS COOCCETHUKOB, MPH3HABAsSI [TPABO IPYrOr0 YeJIOBeKa Ha HHOE MHEHHE.

26

4.11 Pa3BuTHe Xu3HH Ha 3eMie.

ITonmy4yenne npeacTaBieHus 06 yCIOKHEHUH KUBBIX OPraHU3MOB Ha 3eMJIe B
Mpolecce 3BOTONUHU. PazBuTue cmocoOHOCTEH SICHO U TOYHO HU3JIaraTh CBOU
MBICJIH, JIOTHYeCKA O0OOCHOBEIBATH CBOKO TOUYKY 3pEHHSI, BOCIIPHHAMATH H
aHAITM3UPOBATh MHEHHS COOSCETHIKOB, IIPU3HABAS IIPABO IPYTOTo YEIOBEKa Ha
WHOE MHEHHUE.
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4.12 AHTpOIIOTEHE3 U €T
3aKOHOMEPHOCTH.

Anamus u OLICHKA PA3JIMYHBIX T'MIIOTE3 IMTPOUCXOKACHNA YCJIOBCKA. VYMenue
JA0Ka3bIBATb POJACTBO 4Y€JIOBCKA U MJICKOIIUTAIOINX, 06HIHOCTB 1 paBCHCTBO
YCJIOBCYCCKUX pacC

28

KonTtponsuas pabora Ne 2 «Bumg»

BrInonHeHne KOHTPOJIBLHOM PaboThI

Pa3nen 5. IxocucreMbl

29

5.1 Coo011ecTBO, 3KOCHCTEMA

3HaHHE OCHOBHBIX YKOJIOTHYECKUX (I)aKTOPOB 1 UX BJIUAHUSA HA OPraHU3MBI.
3HaHHE OTIIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COO6HIGCTB —
ArpO3KOCUCTEM.




30 | 5.2 YCTONYHBOCTH 3KOCHCTEM 1 1 3HAKOMCTBO C 9KOJIOTHYECKMMH CHCTEMaMH, UX BHUIOBOM M MTPOCTPAHCTBEHHOM
CTPYKTypamu. YMeHHE OOBSICHATh MPUUNHBI YCTOWYMBOCTH U CMEHBI SKOCHUCTEM.

31 | 5.3 Buocdepa 1 1 [ony4yeHue mpeCTaBICHUS O CXEME PKOCUCTEMBI Ha puMepe Ouochepsl.
OOyueHune coOIIOAEHHUIO IPABIJI MTOBEJCHUS B IPUPO/IE, OEpekHOMY
OTHOIIECHHIO K OMOJIOTHYECKUM 00bEKTaM (PacTeHUSM U JKMBOTHBIM M UX
coo0IecTBam) M UX OXpaHe

32 | 5.4 buonorus B Moei 3 1 2 JleMOHCTpanust yMeHHs IOCTaHOBKH LIeJIeH e TeIbHOCTH, UIAaHUPOBaHNE

npodeccnoHaIbHON JIesITeNIbHOCTH COOCTBEHHOH JESATENbHOCTH /IS JOCTH)KEHHS TIOCTABICHHBIX

LeJIe, MPeBUICHUS BO3MOKHBIX PE3YJIbTaTOB 3TUX JEHCTBUI, OpraHu3anuu
CaMOKOHTPOJIS ¥ OLIEHKH MOJYYEHHBIX PE3YJIbTATOB.

33 | 3auer o paznerry 1 1 BrimonHeHue 3a4eTHON paboTHI

BCEI'O 56 17 39




KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS TPO®ECCHUOHAJIBHOI'O
MOJAVYJIA

PesynbTaThl 00yyeHHs1 (OCBOCHHbIE YMEHHS, ®opMbI 1 METOAbI KOHTPOJIA U

YCBOCHHbIC 3HAHUS) OLICHKH Pe3yJIbTaToB 00y4eHHs

Ymenus:
JIP 7 Oco3natommii NpPUOPUTETHYIO LEHHOCTH |[IpakTnueckas pabora
JMYHOCTH YEJIOBEKA; YBAXKAIOIIUN COOCTBEHHYIO U
YyXKYyI0 YHUKaJIbHOCTh B Pa3JIMYHbIX CUTYyallUsX, BO
BceX (hopMax M BUJAX JEATEIbHOCTH.

JIP 15 Tlpusnatomuii IEHHOCTH HenpepbIiBHOTO|HauBHUIyalIbHOE 3a/1aHKE

oOpa3oBaHUsl, HEOOXOANUMOCTh MIOCTOSIHHOTO
COBEPILIEHCTBOBAHUS u CaMOpPa3BUTHS;
YIOPaBISAIOMUNA COOCTBEHHBIM MpOo(eccroHaIbHBIM
pa3BUTHEM, pedIeKCUBHO OIICHUBAIOIIHA
COOCTBEHHBIM >KM3HEHHBIH W MPOodheCcCHOHATBHBIN
OTIBIT.

JIP 13 [lemonctpupyroomuii ymenue 3¢¢extuBHo |l pynnoBble 3aaHus
B3aMMOJICHCTBOBaTh B KOMaHJE, BECTH JHAJOr, B
TOM  4YHCI€ C  HCIOJBb30BAaHHEM  CPEACTB
KOMMYHUKAIHH.

OIMCAHUE YYEBHO-METOJUYECKOI'O U
MATEPHAJIbHO-TEXHUYECKOI'O OBECIIEYEHHSI OBPA30OBATEJILHOI'O
MPOLIECCA

JlunakTrueckoe 1 METOINYECKOE 0OecreueHne

OCHOBHBIE UCTOUYHUKH:

1. [Mapmryruna JI.A. EcrectBo3nanue: buonorus: yue0. 11s CTYA€HTOB yUpeKIEHUIN CPEAHETO
npodeccuonansHoro oopazosanus. — M.: znatenbckuii neHTp «Axagemusi», 2019

2. Koncrantuaos B,M., Pe3anos A.I'., ®aneesa E.O. buonorus: y4ed. Ay cTy1€HTOB yUpexIAeHun
cpenHero npodeccruoHaibHOro odbpazoBanus. — M.: M3garensckuit neHTp «Axagemus», 2020

3. I'abpuensu O.C., Octpoymos WN.I'. EctecTBo3Hanue: Xumus: yuel. [Uisl CTYI€HTOB YUPEKIACHUM
cpenHero npodeccruoHanbHOro obpazoBanus. — M.: M3garensckuit eHTp «Akaaemus», 2020 r.

I[OHOJIHI/IT@HI)HBIC HUCTOYHUKU.

1. T'abpuensu O.C. Xumus. 10, 11 k1. — M., 2000, 2003.

2. Tumodeena C.C., Measenepa C.A., Jlapuonosa E.}O. «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUS U
aKosiorus»: - Pocros-Ha-Jlony «®enukc», 2004

3. Poxnos B.C., Tpopumos C.b. Uenosek u ero 310poBke. 8 KiI. — M., 2005.

4. Kamenckuit A.A., KpukcynoB E.A., Ilaceunux B.B. buonorus. Benenue B oOmiyro Ouonoruio u
aKoJioruio. 9 xi. — M., 2000.

5. Ilerpocosa P.A., T'onos B.II., Cusornazos B.U., Crpayx E.K. «EctecTBO3HaHHE U OCHOBBI SKOJIOTHI. —
M., Academia, 1998

6. Ky3nenoBa H.E. O0Gy4yenue xumuu Ha ocHOBe MexmnpenMeTHoi uHterpanuu / H.E.Kysnenosa, M.A.
MTaTanos. — M., 2004.

7. CusornazoB B.U., Aragponosa U.b., 3axaposa E.T. buonorus. O6mas 6uonorus». 10-11 ki1, YuebHuk
JU1s1 001Ie00pa3oBaTeNbHBIX YUeOHBIX 3aBenenuil. — M., 2008



MarepuanbHO-TEXHHUECKOE 00eCcTIeueHHe

O6opynoBanne yueOHBIX KAOMHETOB:

- I0CAI0YHBIC MECTA 110 KOJIUYECTBY 00YUaIOIIUXCS;

- pabouee MeCTO MPEeroIaBaTes;

- ISMOHCTPAIIMOHHBIN CTOJ

- y4eOHO-HaIJIAIHBIC TOCOOUS TI0 XHMHUH;

- mabopaTopHoe 000pyIoBaHue (IIEPHOANIECKAs CUCTeMa XUMUYecKuX semeHToB JI.M1. Menneneesa,
PST HATIPSKCHUH METAJIOB; PSIT DJIEKTPOOTPHULIATEIBHOCTH HEMETAILIOB, TaOJIHIIA PACTBOPHUMOCTH COJICH,
KHCJIOT U OCHOBaHHH B BO/IC, IUTAKATHI 110 XUMUHU U OHOJIOTHH, XUMHYECKast IOCY/Ia, XUMHUECKHE PEaKTHBbI)

O6opynoBaHue IS 3aHITHIA:
1) Komnexuun

- Kosmexkuus HacekoMbix «Bpegurenu oropoaa»
- Komneknus HacekoMbix «Bpenurenn noss»

2) Muxkponpenaparsl

3) Aunamuueckoe nocodue «3akoHbl MeHaems»

4) Yyuena nruu
5) Monenu JIHK
6) ['no6yc

7) 'epbapun

8) Mukpockon

NH(popMalinoHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA

Buneodmibmbt

Hudpossie 06pazoBaTenbHBIC
pecypchbl

Pecypcer HTEpHETA

Buneoduiibmel o Temam:

1. Cenexkuus

2. AHTpoOIoreHes

3. Okonorus

4. IHK

5. Pa3BuTHe XU3HU Ha 3eMiie
5. PazmHOX€EeHUE OpraHu3MOB

BuneodparmeHTsI OMBITOB 1O
OPraHU4YeCKOU U
HEOPraHWYECKON XUMUU

http://school-
collection.edu.ru/ - Enunas

KOJUIEKIUSI U (PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB.

http://fcior.edu.ru/ -
®denepanbHbIN LEHTP
UH(pOpPMAaIMOHHO-
o0pa30BaTeNbHBIX PECYPCOB

www. class-fizika. nard. ru
(«Kimacc!Has mocka st
T10003HATETBHBIX ).

www. physiks. nad/ ru
(«Pu3rKa B aHUMAIUAX).
www. interneturok. ru
(«Buaeoypoku o npeameram
HIKOJIEHOM MPOTPAMMBI).
www. chemistry-chemists.
com/ index. html
(9J1eKTPOHHBIN KypHAT
«XUMHKHU U XUMUAY).

www. pvg. mK. ru
(omumnuana «IToxopu
BopoObeBsI TOphI»).

www. hemi. wallst. ru
(«Xumus. ObpazoBaTeNbHbBIN
CaMT [T IIKOJTHHUKOBY).
www. alhimikov. net
(O6pa3zoBaTenbHbIN CalT AMs
ITKOJIBHUKOB).

www. chem. msu. su
(DnexTponHas 6MbIMOTEKA
10 XUMHUH).

www. hvsh. ru (kypaa
«XUMHS B LITKOJIEY).

www. hij. ru (xypHan



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

«XUMUs U KU3HBY).

www. biology. asvu. ru (Bes
6uonorusi. CoBpeMeHHast
OuoJIOTHS, CTaThH, HOBOCTH,
oubnuoreka).

www. window. edu. ru/
window (ExuHoe OKHO
JOCTyIa K 00pa3oBaTeIbHBIM
pecypcam MHTepHeTa

1o OMOJIOTHN).




