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1. MNOSICHUTEJBHASA 3AINACKA

Pabouas mporpamma obuieobpazoBaressHON yueOHOH aucmuiuEHbl «ECTECTBOZHAHHC)
IIpe/Ha3HaveHa Ui W3ydeHuss (u3uKy, OHOIOTHM, XHMHHA M 9KOJOTMH CTyHeHTaMH Ha 1 Kypce
CII6 T'BIIOY «Axamemust ympaBleHHs TOpPOJCKOH CpeoH, IpajOCTPOMTENHLCTBA M IICUATHY,
peaymsyomemM 00pasoBaTeNbHYIO IIPOrpaMMy CpeiiHero o0uero o0pazoBaHMs MPU MOTOTOBKE
CIELHATCTOB CPEJIHEro NPOPECCHOHANEHOr0 00Pa30BAHUS COYUANBHO-IKOHOMUYECKO20 NPOPUISL.

IIporpamma paspaborana: Ha ocrose TpeGoBanuit PI'OC cpemero obimero o6pazoBanus,
OPEABABIACMBIX K CTPYKTYpPE, COJAEPIKAHMIO H DPE3YNbTATAM OCBOGHUS YUeOHBIX JUCLAIINH
«®uspkay, «bBuonorusy, «Xumus», «DKOIOIMA», B COOTBETCTBHH C PeKOMEHJANMSAMH 110
OpraHu3ali NOTYICHHs CPEJHETO 00mero odpa3zoBaHms B Ipejeliax OCBOEHUs 06pa3oBaTeIbHbIX
TIpOrpaMM CpejiHero npoheccHonansHOro 06pazoBanms Ha 6a3e OCHOBHOIO 00IIEro 06pazoBaHus ¢
y4eTom TpeboBaHMH (eNepanbHBIX rOCY/APCTBEHHBIX  OOPasoBATENbHBIX — CTAHAAPTOB U
[OJTyJaeMOH CIeHUANBHOCTH CPEHEro NpodeccHoHabHOro 0bpasosanus (muchMo JlenapramenTa
FOCY/IapCTBEHHON MOJIHUTHKY B chepe moaroToku pabounx kanpos u JI10 Munobprayku Pocenn
ot 17.03.2015 Ne 06-259).

Conepxanue paboueit mporpammbi «ECTECTBEHHBIE HAYKHY» HANPABICHO HA JAOCTHIKEHHE
CJICYIOUINX TieJieii:

- OCBOCHME 3HAHHMH O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KApTHHE MMpa M METONAX
CCTCCTBCHHEIX  HAyK; 3HAKOMCTBO ¢ Hauboyiee BaXKHBIMH MJEIMH M JOCTHIKEHUSIMU
€CTCCTBO3HAHMS, OKa3aBUIMMHE OIIPECCIAIONIEE RIMIHUE HA PA3BUTHE TEXHUKM ¥ TEXHOIOTHH;

- OBJIAJACHHC YMCHHAMH NPHUMEHSTh IOMYYCHHLIC 3HAHUS U1 OOLACHCHMS SBICHHH
OKPYKAIOIETO MUPa, BOCHPUATHA HMH(GOPMAIMH ECTCCTBEHHO-HAYYHOIO W NPO(ECCHOHATBHO
SHa4YMMOTO  COJACPIKAHMS, DPAa3BUTHE HHTEIUIEKTYAIBHBIX, TBOPUECKMX CIIOCOOHOCTEH H
KPUTHHECKOTO MBIILIEHUS B XOJI€ NPOBEACHHs IIPOCTEHINUX HCCICOBAHUM, aHanusa SBICHU,
BOCTIDHMATHS ¥ HHTEPIIPETALMH €CTECTBEHHO-HAYIHON HH(OpMALIMH;

- BOCNHTAHME YOEN/ICHHOCTH B BO3MOXHOCTH IO3HAHMS 3aKOHHOM NPHPOJLI 1
MCHOJIB30BAHUS JIOCTIDKCHUM €CTECTBEHHBIX HAyK JUIS DPasBHTHUs UMBMIH3AIMH W TIOBBIIEHUS
Ka4yeCcTBa JKH3HH;

- IPUMEHCHHE ECTECTBEHHO-HAYYHLIX 3HAHUH B NpOodeccCHOHANBHOH ACATEILHOCTH H
TMOBCC/IHEBHOH JKM3HM JUis  obecrieveHus O€30MaCHOCTH KM3HEAEATCILHOCTH; TPaMOTHOTO
ACIIOJIL30BAHMSA COBPEMEHHBIX TEXHOIOTHH; OXPAHBI 3J0POBbS, OKPYKAIOIIEH cpe/bl.

B pesynbrare ocBoeHns yueGHON JUCUHILTAHEI 00YYAIOIMHACS JIOJDKCH npodpecTHu:

 IEJOCTHBIA B3IJIsA/ HA MUP KaK Ha CHCTEMY,

° LCHHOCTHBIN B3IJIS/l HA MUP U MECTO 4e/TOBEKa B HeM (4eJI0BEK — 9aCTh IPUPO/TBI);

¢ DBOIIOIHOHHLIN B3IJIsA/] HA MUP — IPUPOLY H YEJIOBEKA B LIEIIOM;

©  9KOJIOTHYECKUH B3I HA MHED.

2. OBIIASI XAPAKTEPUCTUKA YUYEGHON JACHMILIMHLI

Copepixanne  06meobpaszoBaTeLHOM yyeOHOH  guclMIUIMHBL  «ECTeCTBO3HAHUE
HANPABJICHO HA YCBOCHHE 00yYaOMMHICS OCHOBHBIX TIOHSITHI, 3aKOHOB H TEOPHIT TAKHX HayK, KaK
busnKa, GHONOTHS, SKONOTHA, XUMHUS, OBJIANCHME YMEHHSIMH HaOIOJAaTh €CTECTBEHHOHAYYHBIE
SIBJICHH S, IIPOBO/IUTH €CTECTBEHHOHAYYHBIE KCIIEPUMEHTHI.

B nponecce uzyueHus ecTECTBEHHBIX HAYK Y 00YUAIOMAXCS Pa3BUBAXOTCS MMO3HABATEIILHEIE
MHTCPEChl W MHTEIIEKTYaJIbHBIC CIIOCOOHOCTH, NOTPEGHOCTH B CAMOCTOSTENHHOM MPHOGpPETEHHS
3HaHMA 10 OWOJIOTMH, 3KOJOIMH M XMMHMH B COOTBETCTBHH ¢ BO3HUKAIOMMME IKA3HEHHBIMH
npobiemamu, BOCHHTHIBAETCH GEPEKHOE OTHOMECHHS K IIPHPOJIE, IOHMMAHKE 310poBoro obpasa
HKU3HH, HEOOXOIUMOCTH TIPEAYIPEXKICHHS IBICHUMH, HAHOCIIIAX BDPEJ| 3M0POBLI0 M OKPYKAIOMIEH
cpeje.

B IIPOIIECCE M3YUYCHUS! CCTECTBEHHBIX HAYK TEOPETHUECKHME CBEJIEHUS JIOTIOIHSIOTCS
AEMOHCTPAIIMAMH, JTADOPATOPHBIMY OILITAMH ¥ ITPAKTHYCCKUMH 3AHSTHIMH.

B npouecce u3ydyeHHS ECTECTBEHHBIX HAyK BayKHO (hopmupoBats HHGOPMATHOHHYIO
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KOMIETEHTHOCTH 00Y4arOIMXCsl.

Wszyuenue oOmeobpazoBaTebHol yaeOHOH MUCIHUIIIMHEL «ECTECTBO3HAHKE) 3aBEPLIAETCS
IoABENeHUEM UTOTOB B dopme auddepeHIHpoBaHHOrO 3aYeTa B pPaMKax NPOMEKYTOYHOH
arrecrauuu cryjaesaTos B npouecce ocsoerusi [IIICC3 CIIO ¢ monydenweM cpegHero oOIEro
obpazoBaHusi.

3. MECTO YYEBHOM JUCIHUANJIAHBI B YYEBHOM ILJIAHE

Yyebuas JIACTHMIUIHHA «EcrecTBosHanuey SBIISIETCS JOMONHUTETHHOM
o01eo0pazoBarebHON  AMCHMIUIAHON, BKIIHOYAOMmEH B cebs M3yycHHE TaKUX pas3jielioB, Kak
bu3nKa, GHONOrHs, XUMHS H SKOJIOTHS, COIEPIKAHAE KOTOPBIX COOTBETCTBYET Tpebopanmsm ®I'OC
cpetHero o0mero 0d0pazoBaHus.

B CIIb I'BIIOY «Axajgemusi ynpaBieHHs TOPOICKOH CpeIoH, IpaJlOCTPOUTENBCTBA H
HeyaTHy», pealusyIomero o0pa3oBaTeNbHyI0 OporpaMMy cpefHero ofmiero obOpa3zoBaHus B
npejenax ocpoenus lIICC3 ma Haze ocnoBHoro obmero obpazoBanug, ydeOnasg MHUCLMITIMHA
«EcrecTtro3Hanue» n3ydaercs B 001e00pa3oBaTEIbHOM KT,

4. PE3VJILTATHI OCBOEHUS YYESHOM AUCIUIIINHBI
Ocpoenue comepkannss yuebnoil agucmumumapel  «EctecTBozmanuey, obecrmeunBacT
JOCTHIKEHHE 00YJAOIIMMUCS CIEAYIOMHX Pe3yIbTaToR:
Paszgen 1. Puszuka

® JUYHOCHHBIX:

JI1  4yBCTBO TrOpAOCTH W YBKEHWS K HCTOPHH W JOCTHKCHHAM OTEUECTBEHHOM
(huznyecKoi HAYKH;

JIZ  Jusuueckn rpamMoTHOEe mOBeAeHHE B OBITY mHpu obOpamenud ¢ mpuabopaMu H
YCTPOHCTBAMH;

JI3 roToBHOCTE K MPOJODKCHHIO 00pasoBaHMs MW TOBBIOIEHHS KBATHQHKANUH B
n30paHHON NpOQecCHOHANTLHON JICITENIBHOCTH W OOBCKTHBHOE OCO3HAHHE POJIH
(OU3MYECKHX KOMIICTCHITAH B 3TOM;

JI4  ymeHuWe MCIONB30BAThH HOCTYIKEHHSI COBPEMEHHON (DU3MYeCcKOl HAyKH U (HH3HIECKHX
TEXHOJIOTHH JUIsl IOBLIIIEHHS COOCTBEHHOI'O WHTEIUIEKTYIBHOTO Ppa3BHTHS B
BLIOpaHHOH MpodecCHOHANBHOM IeITeIbHOCTH;

JI5  ymenue camocTosITEIHO NOOBIBATE HOBBIE A cedsd (pU3MYECKHe 3HAHUS, HCIOIE3YS
JUIS 3TOTO JOCTYIIHBIE HCTOYHUKY WH(POPMALIHH,

JI6  ymeHHe BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAHIE T10 PEIICHHIO
o0mMx 3ana4;

JI7  ymenwe ynpaBmsTh cBOEH NMORHABATEILHON JEATENBLHOCTBIO, IPOBOJMTE CAMOOUECHKY
YPOBHS COOCTBEHHOI0 MHTEIUICKTYABHOTO PA3BHTHS,

® Memanpeomemubix:

M1 ucnonb30BaHWE PA3THYHBIX BUAOB HO3HABATEILHON JEATENBHOCTH JUIs PELICHHS
QU3MYECKHX 3aad, NPUMCHEHHME OCHOBHBIX METOJIOB IO3HaHWs (HabmomeHwms,
ONMCAHMsA, M3MEPECHMs, OKCHEPHMEHTa) /Ui H3YYEHWA pa3IMYHBIX CTOPOH
OKpy Kalolel eHCTRUTEIbHOCTH;

M2 wucnons30BaHME OCHOBHBIX HWHTEIUIGKTYAIBHBIX ONEPaldi: I[MOCTAHOBKH 3ajayu,
hopMyIupOBaHMs THIOTE3, AaHAW3a W CHHTE3d, CpaBHeHus, 00o00meHwus,
CUCTEMATU3ALMY, BBIIBICHUS TPUUMHHO-CIICACTBEHHBIX CBs3Ei, MOMCKA aHAIOTOB,
(hOpMyIUpPOBAHUSA BEIBOJIOB /IS M3YYCHHS PA3IAYHLIX CTOPOH (PU3MYECKHX 0OBEKTOB,
ABNCHUH W IPOIECCOB, ¢ KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH CTAIKMBATHECS B
npodeccuoHansHON chepe;

M3 ymeHue reHEpHpOBaTL HJIEHM H ONPEENsSTh CPEJCTBa, HEOOXOAMMBIE IS HX
peanu3anuy;



M4

M35
M6

YMEHME HCIIO/IB30BATh PA3/IMUHBIE WCTOYHHMKH JUI  TOJyYeHHs (H3MUECKOH
HHOPMALIH, OLCHHBATH €€ JIOCTOBCPHOCTD;

YMEHHE aHATU3UPOBATH | IIPE/CTARIATE HHOOPMALKIO B PA3IMYHbIX BHIAX,

yMeHue MyOIMYHO NPENCTARISIThL PE3yIbTATHl COOCTBEHHOrO WCCIEIOBAHUS, BECTH
IMCKYCCHM, JOCTYIIHO W TIapMOHMYHO codeTas cojepxaHue U (opMbl
npefcrasisemMoil naGopmanmum;

® ApeoMemHbIX:

I11

I12

113

114

115
116

117

C(h)OPMHPOBAHHOCTH IPEJCTABICHHA O pPOMM M Mecte (U3MKM B COBPEMEHHOM
HAYYHOH KapTHUHE MHpa; [MOHMMaHue (GHUIMYECKOH CYIMHOCTH HaOII0aeMBIX BO
Beenenno#t ssnennit, ponu Gpusnky B GOPMHUPOBAHKE KPYro30pa B GYHKIHOHAIBHOMR
I'PaMOTHOCTH YENOBEKA JUIsl PElIeHHs PAaKTHYECKUX 3a/a4;

BNaJICHHE OCHOBONIOJAralOMUMY (DHU3MUECKUMY TOHSTHIME, 3aKOHOMEPHOCTAMH,
3aKOHAMH M TEOPUSAMH; YBEPEHHOE HCIOJIB30BaHHE (H3MUSCKOH TEPMHUHOIOTHH H
CUMBOJIMKH;

BIIAJICHUE OCHOBHBIMM METOJAMH HAYYHOI'O MO3HAHUS, MCIONBE3YEMbIMH B (hU3MKE:
HaOIIIO/IeHAEM, OIIFICAHHEM, H3MEPEHHEM, SKCIEPHMEHTOM;

yMeHHs 00pabaThIBaTh Pe3yIbTATEl H3MEPEHUM, 0OHAPYKUBATEL 3aBUCHMOCTL MEXKIY
(usnueckuMu BeTUUHHAME, OOBSICHSTE IOyYEHHBIE PE3YIILTATH M JeNAaTh BHIBOILL,
chopMHUPOBAHHOCTS YMEHUS periath (YPH3NUECKHE 33 a4H;

C(hOPMHUPOBAHHOCTE YMEHHS IIPHUMEHSTh IOJYYEHHBIE 3HAHWMSA U OOLACHEHUs
YCIIOBHH NMpOTEKaHU QU3MYUCCKUX SABJICHUN B TIPHPOJE, NpodeccHoHanbHoM chepe u
JULsl IPUHSITHS TPAKTHUECKUX PCLICHHUI B [TOBCEIHEBHOM KH3HH;

chopMHpPOBAHHOCTE  CODCTBEHHOW NOZKWIMA 1O OTHOWIEHHIO K (U3MHECKO
uHGOPMAIHY, MOIYyYaeMOR U3 PasHbIX HCTOYHUKOB.

Pazpen 2, Buoaorus

JIHYHOCTHRIX:

JI1 chopMHPOBAHHOCTD WyBCTBA TOPAOCTH M YBAKEHHS K HCTOPHM M JOCTHXCHHSIM

JI2

JI3

Ji4

JI5

JI6

J7

JI8

OTEYECTBEHHON  OMONOTHYECKOH  HAyKH;  TpPENCTABIEHHS O  I[EeJOCTHOH

€CTECTBEHHOHAYYHON KapTHHE MHpA,;

MNOHVMAaHUE B3aUMOCBSI3H M B3aUMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, HX BIHAHHS Ha

OKPYXaIOILYI0  CpPelly, OKOHOMMYECKYIO, TEXHOIIOTHYECKYIO, COLHAIBHYI0 W

ITHYECKYIO CEPLI JEeATENLHOCTH YEIIOBEKA;

CIHOCOOHOCTE MCTIONIL30BATE 3HAHMS O COBPEMEHHON €CTECTBEHHOHAYYHONH KapTHHE

MHpa B 00pa3zoBaTenbHOH M NmpOMECCHOHATBLHOM JEATENBHOCTH, BO3MOMKHOCTH

HH(OPMAIMOHHON CpeIbl ISt 00ecIede sl POTYKTURHOTO caMOO0Pa3OBaHML;

BJIa/IEHHE KYILTYPOH MBINUIEHHS, CIIOCOOHOCTE K 0000IIEHHIO, aHATH3Y, BOCIIPHATHIO

HH(pOpMaMK B 0BIACTH ECTECTBEHHBIX HAYK, OCTAHOBKE HETH W BLIOOpY nyTel ee

AOCTIKCHNS B IpodecCHOHANLHOI cdepe;

CIIOCODHOCTE  PYKOBOACTBOBATBCA B CBOGH  JESTENBHOCTH — COBPEMEHHBIMH

OPHHLIMIIAMA ~ TOJNICPAHTHOCTH, JMalora W COTPY/JIHMYECTBa; TOTOBHOCTH K

B3aMMOJICHCTBHIO C KOJUTeramu, paboTe B KOJJIEKTHBE;

FOTOBHOCTh HMCIIOJIB30BATh OCHOBHBIE METO/Ibl 3alUTHl OT BO3MOMKHBIX ITOCIIEICTBHMA

aBapuii, KatacTpod, CTUXUHHLIX OelCTBHIA;

obnajanue HaBbIKaMy O€3011aCHOM PabOTEI BO BpeMs IPOEKTHO-UCCIE0BATEIBCKOH 1
SKCIICPUMEHTATBHON — JIEATENBHOCTH, [PHM  HCHOJB30BAHHKM  J1abOpaTopHOTO

o0opyroBanus;

CIIOCOGHOCTE HCITONB30BaTh [PHOOPETEHHBIE 3HAHMA W YMEHHS B NPaKTHUECKOi

ACATCNILHOCTH M TOBCCIHEBHOW JKM3HM JUIl COOJIONEHMST Mep HpodhUIaKTHKH

OTPaBIICHHH, BHPYCHBIX W JIpyrux 3a00JeBaHMi, CTPECCOB, BPC/HBIX MPHBBLIYEK

(KypeHusl, alKOrou3Ma, HAPKOMAHHH); IPABUII IOBEJIEHHMs B IPUPOIHOM CPEJIe;



JI9

Ml

M2

M3

M4

M5

M6

M7

M38

I11

112

I3

T4

I15

TOTOBHOCTH K OKAa3aHWIO IIEPBOM MOMOIIM IPU TpaBMax, NPOCTYOHBIX H APYTHX
3a00JICBaHHUX, OTPABICHHUSX TUIIEBLIMI TIPOTYKTAMH;

MeTalpeAMEeTHBIX:
OCO3HAHHE COIMANBHON 3HAYMMOCTH CBOEH CIIEIMATBLHOCTH, ODNafaHue MOTHBALHEH
K OCYIIECTBICHUIO TPodeccCHOHAILHON JAeSTCIIbHOCTH;
IOBBLINCHAE HMHTENIEKTYaJILHOTO YPOBHS B IMPOIECCE M3YUEHUS OMOIOTHYECKHX
SIBIICHUH; BHIIAIOMIUXCA JOCTYOKEHHM OMONIOrHH, BOIIEOIIHX B OOINEUE/IOBEYECKYIO
KyNbTypy; CIOXKHBIX W IPOTHBOPEUMBBLIX IIyTeH PAa3BHTHS COBPEMEHHBIX HAYYHBIX
B3[VIAJOB, HACH, TEOPHH, KOHUEmUui, rumore3 (0 CYNIHOCTH H IPOHCXOMKICHHH
JKHU3HH, YEIIOBEKA) B X071 pabOTHI ¢ PasMYHbIMU UCTOYHHKAME HHOOPMALIHH;
CITOCOOHOCTL OPraHU30BLIBATE COTPYAHHUYECTEO EAMHOMBIIUICHHUKOB, B TOM 4HCIE ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX HHOOPMAITHOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOIHH;
CIIOCOOHOCTh TIOHHMATH TPHHIMIGI YCTOWYHMBOCTH M HPOAYKTHBHOCTH XKMBOH
OPUPOABI, IYTH €€ W3MEHEHHs [0J] BIMSHHEM AaHTPOIOTEHHBIX (DAKTOPOB,
CITOCOOHOCTL K CHCTEMHOMY aHAIN3y TNOOAILHBIX 3KOJOTHYECKHX OpobieMm,
BOIIPOCOB  COCTOSTHHSL OKPYXAIOWeH Ccpeibl W palMOHAILHOTO HCIIOJIL30BAHMS
NPHUPOAHBIX PECYPCOB;
YMEHHE OOOCHOBBIBATL MECTO M POJIb OHONOTMYECKMX 3HAHMN B IPAKTHYECKOH
JAESATENBHOCTH IIFOJICH, PasBUTHM COBPEMEHHBIX TEXHOJIOTHI; ONpPeAessTh JKHBbIE
OOBEKTHl B TIPHPOAE; MPOBOJMTL HAOIONEHHS 38 SKOCHCTEMAMM C [ENBIO MX
OIHCaHWSl ¥ BLIABICHMS ECTECTBEHHBIX W AHTPOMOTEHHBIX M3MEHEHHH; HAXOIHThH W
aHau3upoBaTh HHPOPMALMIO O JKHUBBIX 00BEKTAX;
CIIOCOOHOCTE NMPHUMEHSATH OMOJIOTMYECKHE W HSKOIOIMYECKHME 3HAHHUsA JUI aHAIM3A
IPUKITAJTHBIX TTPOOIICM XO3sIHCTBEHHOMA JIEATEILHOCTH;
CHOCODHOCTE K CaMOCTOATENILHOMY TIPOBENCHMIO HCCIEJOBAHMM, ITOCTAHOBKE
€CTECTBEHHOHAYYHOIO  3KCIIEPHMEHTA, HCIIONB30BAHMI0  WH(DOPMAIHOHHBIX
TEXHOJIOTHH JUIS peleHUs HAYYHBIX U TPO(ECCHOHANBHLIX 3a/1a4;
CIIOCOOHOCTh K OLEHKE ITHYECKHX ACIIEKTOB HEKOTOPHIX HCCNENoBaHuil B obnactu
OHOTEXHONOTHH (KIOHMPOBaHHE, HCKYCCTREHHOE OTTOOTBOPEHHUE);

NpeAMETHBIX:
¢OPMUPOBAHHOCTL NIPEJCTABICHUH O DPONM M MEcTe OMOJOTHH B COBPEMEHHOMH
HAy4YHOM KapTHHE MHPa; MOHMMAaHKUE pOJH OHMONOTHE B (GOPMHUPOBAHHH KPyrozopa u
QYHKIMOHANEHOM TPAMOTHOCTH JUIsl PELIEHHS TIPAKTHIECKUX 3a/1a4;
BJIAJICHIE OCHOBOIONArAIOIIMMHE TIOHATUAME M ITPE/ICTABICHUSIME O YKHABOM IIPUPOJIE,
€€ YPOBHEBOW OpraHM3ailid M DBOJIOLIMK; YBEPEHHOE [OJIb30BAHME OHOJIOrHUYECKOl
TEPMHHOJIOTHEH ¥ CUMBOIMKOHH;
BIAICHUC OCHOBHBIMHM METOJaMM HAy4qHOI'O IIO3HAHHS, WHCIOIB3YEMBIMH IIpH
OHONOrMYecKMX HCCIEIOBAHUSX JKUBLIX OOBEKTOB M SKOCHCTEM: OIMCAHMEM,
H3MEpPEeHHEM, IMpOBENeHHeM HAGNIOAEHNH; BBIIBICHHE M OIEHKA AHTPOIOTEHHBIX
V3MCHCHHH B IPUPOJIE;
ChOPMHUPOBAHHOCTL YMEHHH OOBSICHITE Pe3yIbTATHI OHONOrMYECKIX JKCIIEPHMEHTOB,
peluarh 371eMeHTapHbIe OHONOrHYeCKHe 3a0a4H;
cOPMUPOBAHHOCTL COOCTBEHHOH MO3MIMH 110 OTHOLIEHMID K OHOJOTHYECKOH
MH(popMaIuY, TIONY4aeMOd W3 PasHBIX HCTOYHHKOB, IJI0DATBHBIM JKOJOTHUECKHM
1IpodIIEMaM M IIyTIM MX PEIICHHSL.

Pazpgea 3. Xumus

¢ JIHIHOCTHLIX?:

- HYBCTBO TOPIOCTH W YBAKCHHS K MCTOPHM H JOCTUKEHUSIM OTEYECTBEHHOW XUMHYECKOMH HAYKH;

XUMHYECKH IPaMOTHOE TIOBEJEHHE B TPOPECCHOHANLHON ACSTETBHOCTH W B OBITY TIpH 0OpalneHny
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C XUMHYECKHMH BEIIECTBAMH, MATEPHUATIaMK W IIPOLIECCAMU,
- TOTOBHOCTh K TPOAODKEHHIO 00pa3oBaHWsl ¥ IOBBIUEHHS KBIMQHKAIMH B u30paHHON
npo(eccHonanbHON NEeSTeIbHOCTH U OOBEKTHBHOE OCO3HAHWE POJIM XMMHYECKUX KOMIETEHIUH B
3TOM;
- YMCHHME MCII0JIb30BATh JOCTHXKCHHS COBPEMEHHOH XMMHYECKOH HayKM W XUMHUCCKUX
TEXHOJIOTHH  JUIsl  TMOBBINICHHS COOCTBEHHOrO HHTEIUIEKTYATLHOTO DAa3BHTHA BBIOpaHHON
npodecCHOHABHON JeSTeNLHOCTH;

° MeTANpeAMEeTHLIX:
- HCIIOJIb30BAHWE  Pa3IHYHBLIX  BHIOB  [03HABATENbHOW  ACSTEIBHOCTH W OCHOBHBIX
WHTCJUICKTYaNbHBIX Onepauuii (IIOCTAaHOBKM 3aJ1aqd, (GOPMYJIMPOBaHKMsS I'MIOTE3, aHaIh3a WU
CUHTE3a, CPABHEHHsI, 0000MEHH s, CHCTEMATH3AUMH, BLIIBICHHS PHYHHHO-CIICCTBEHHBIX CBA3EH,
TIONCKA aHaJIOroB, (hOPMYNIMpPOBAaHMS BBIBOJIOB) JUISl PEIICHMS TTOCTABIECHHON 3a1a4H, IPUMEHEHYE
OCHOBHBIX METOJIOB 1103HAHHs (HAaOIIOACHHUS, HAyYHOTO HKCICPUMENTA) JUlSl U3YYEHHUs Pa3IMuHBIX
CTOPOH XWMHYECKHX OOBLEKTOB M IIPOIECCOB, € KOTOPHIMH BO3HHKAET HEOOXOMMMOCTE
CTAIKABATLCS B NPodeccHoHaLHOM cdhepe;
- HCITOJB30BaHME PazIMYHLIX HCTOYHHUKOB JJIsl NOJIYYEHHS XUMUYECKOH uHbOpManuu, yMmMeHue
OUCHHTDL €€ JOCTOBEPHOCTH ISl JIOCTHXKEHHS XOPOIIMX Pe3yIbTaToB MIpodheccHoHanbHOH cdepe;

¢ MNpPeAMETHBIX:
- cHOPMHAPOBAHHOCT MPEACTABIEHHH O MECTE XMMUH B COBPEMEHHOM Hay4YHOW KapTWHE MHpa;
[IOHUIMaHKE POJIH XUMHHA B GOPMUPOBAHNH KPYro30pa ¥ QYHKIMOHATEHOM IPAaMOTHOCTH YENIOBEKA
JJ1SL PEIICHUS IPaKTHHECKHX 3a/1aY;
- BIIQJICHHE OCHOBOIIONATAIOMHMY XHMHYECKMMH TOHATHAMH, TCOPHAMH, 3aKOHAMH K
3aKOHOMEPHOCTAMH; YBEPEHHOE TTONB30BAHNE XMMUYIECKOH TEPMUHOIIOTME U CUMBOJIHKOM;
- BIAACHUE OCHOBHBIMH METO/IAMH HAY4YHOTO IMO3HAHUS, HCIIOJIB3YEMBIMY B XHMHUHI: HAOIIOEHHEM,
ONHCAHWUCM, H3MEPEHHEM, OKCICPHMEHTOM; yMeHHe oO0pabaThiBaTh, OOBSICHATL PE3yIbTATHI
[IPOBE/ICHHLIX OIBITOB W JENaTh BBIBOJBI, T'OTOBHOCTH ¥ CHOCOOHOCTH IPHMEHSTH METOMIBI
TTO3HAHUS IPH PELIEHUM ITPAKTHYCCKUX 3a/1a4;
- chOpMUPOBAHHOCTh YMEHHS JdBaTh KOJIMYECTBEHHBLIE OIEHKH W IPOH3BONTH pacyeTs! 10
XUMHYECKAM DOPMYITAM U YPaBHEHUSM;
- BJIa/ICHHE TIPABUIIAMY TEXHUKH O€301aCHOCTH IIPH KCIIOIb30BAHMM XUMHUYECKHX BEIIECTE;
- COPMHUPOBAHHOCTH COBCTBEHHOM MO3MIMH IO OTHOIIGHMIO K XHMHUYECKOM uHGOpMAaHH,

NOJy9aeMO U3 PasHEIX HCTOYHHKOB.



Paznen 4. Ixooras

J1

J12

JI3

J14

JI5

JI6

JI7

M1

M2

M3

M4

12

I13

114

IT5

16

JIMYHOCTHBIX!

YCTOHYMBEIH HHTEpEC K HCTOPHH U JOCTHKEHMSM B 00J1aCTH DKOJIOTHH,

FOTOBHOCTH K TIPOJIOJDKEHHIO 00pa30BaHys, MOBBINCHUIO KBANMQUKAIMH B W3-
OpamHOH  mpodecCHOHANBHOW  JEATENBHOCTH, HCTIONb3Ys IIOJTy4EHHBIC
IKOJIOTUYECKHE 3HAHUS,

00BLEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHUMH B 00IaCTH 3KOJOTHH JUIs
YyernoBexa u o0IIecTsa;

YMEHHS TPOAHATH3UPOBATL TEXHOTCHHbIE ITOCIEACTBHS [Uld OKPY)KAIOUIeH Cpelibl,
OLITOBOM ¥ ITPOM3BOJICTBEHHOMN JICATENEHOCTH YEI0BEKA;

TOTOBHOCTH CAMOCTOSITENILHO MOOBIBATH HOBbIE Il ce0sl CBECHUS HKOIOIHUYECKOR
HAITPABJICHHOCTH, UCHOJIB3YSI JUIS 9TOIO JOCTYITHBIE HCTOYHIKYH HH(OpMAaLUK;
YMEHHE YIIPaBIATh CBOCH IT03HABATENbHON AEITENBHOCTHIO, IIPOBOAMTE CAMOOLUEHKY
YPOBHS COOCTBEHHOr0 HHTEIIEKTYaILHOTO Pa3BUTHS;

YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIC B3aUMOOTHOLICHHUS B KOMAH/E 10 PEINEHHIO
o01mux 3a1a4 B 001aCTH IKOJIOTHH;

MeTanpeaMeTHLIX:

OBNQJICHAC YMCHMSMM W HaBLIKAMHM  DPA3HYHBIX BHAOB TO3HABATEILHOH
JIeATeILHOCTH JUIsl U3YYEHHUs Pa3HBIX CTOPOH OKPYXKAIOLIECH CPEIET;

NPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HaHWs  (ONHCAaHMs,  HaOIIONEHMI,
SKCHEPUMEHTA) ISl M3YYEHMS] pa3fHuYHBIX I[POSBIEHUH  aHTPONOIEHHOI'O
BO3JCHCTBHS, € KOTOPBIMH BO3HHKaeT HEOOXOJMMOCTE CTAIKHBaThCsd B
npodeccrnoHanbHOM chepe;

YMEHHE ONpEeNeNnATh [EeNW U 33Jadd [ACATEIbHOCTH, BBIOMpPATh CPEACTBA HX
JOCTHYKCHHUSI Ha ITPAKTHKE;

YMEHHC HCIOJIL30BAThL Pa3lIMYHbLIC MCTOYHMKM JUIsl TIOJy4CHHS CBEACHHM
3KONOrMYECKOH HANpaBlIeHHOCTH M OLIEHMBATh €€ JOCTOBEPHOCTH ISl JOCTHIKEHHUS
NIOCTaB/ICHHBIX 1ieNeit u 3a1ay;

npeIMeTHBIX:

chOpMHPOBAHHOCTE MPENCTABICHUH 00 3KOJNOTHYECKOH KyJIBTYpe KaK YCJIOBHH
JOCTIKEHHs yCTOHUMBOTO (cOanaHCUpOBAaHHOIO) pa3BUTHS OOIIECTBA U NPHUPOLBI,
DKONIOTHYECKHX CBSI35IX B CHCTEME «UEIIOBEK—O0IIECTBO—IIPUPOAAY;
cOPMUPOBAHHOCTE HKONOIMYECKOr0 MBIILUICHHS ¥ CIIOCOOHOCTH YYHTHIBATH H
OLIEHMBATH 3KOIOTHIECKHE ITOCIIEACTBUS B pasHbIX cepax AeaTe/LHOCTH;

BlIaJICHHE YMEHUSAMH IPUMEHSTL DKOJOTHYECKHE 3HAHUS B JKM3HCHHLIX CUTYaINsX,
CBSI3aHHBIX C BBITOJIHEHHUEM THHIHYHLIX COLMAILHEIX POJIeH;

BIaJIeHHE 3HAHUSAMM DKONOTHYECKUX HWMIICPATHBOB, TIPaX/JaHCKMX MpaB U
o0s3aHHOCTER B 06aCTH HHEPro- U pecypcocOepexeHns B HHTEpecax COXpaHeHUs
OKPYKaroLEH Cpelibl, 310pOBhA U 0€30MaCHOCTH JKU3HH;

c)OPMHPOBAHHOCTL JIMMHOCTHOIO OTHONICHWS K OJKOJOTHYECKHM LEHHOCTAM,
MOpPaNbHOM OTBETCTBEHHOCTH 34 3KOJOTHMYECKHE IOCTECTBHSL CBOMX NEHCTBHH B
OKpy:KaroeH cpene;

chOPMHUPOBAHHOCTh CIOCOOHOCTH K  BBLITONHEHHIO IIPOEKTOB  BDKOJIOTHYECKH
OPHEHTUPOBAHHON COIMANLHOM JICATENILHOCTH, CBS3aHHBIX C 3KOJOIMYeCcKOH
6e30MacHOCTEIO  OKPYIKAIOWIEH Cpejibl, 3A0POBBEM JHOJEH H IMOBBIIEHHEM HX
JKONOTHYECKOH KYJILTYPBL



5. COAEPKAHUE VYEBHOM JAACHUIIJINHBI
Pazgen 1. ®uzuxa

Beepenne
Ouzuka - QyHgaMeHTalbHAS HAyKa O HPHpoe. ECTeCTBEHHO-HAYUHLIH METO/ MO3HAHMS,
€ro BO3MOXHOCTU M I'PAHMLbI IPUMEHUMOCTH. EIVHCTBO 3aKOHOB IPHPOLI M COCTABA BEIECTBA
Bo Beenennok. OTKpsITHA B H3HKE - OCHOBA [IPOrpecca B TEXHUKE W TEXHOJIOTHH TPOM3BO/ICTRA.

Mexanuka

Knnematura. Mexaunueckoe apmkenne. Cucrema orcuera. Tpaextopus apmxenus. [1yTs.
llepememenne. Pasnomepnoe mnpsmonuneiinoe mswkenme. CkopocTh. OTHOCHTEILHOCTH
MEXaHHYECKOro ABMKeHUs. PaBHoycKopeHHOE MpsMOIHHEHHOe JIBIKeHHE. Y cKopeune. [[BrKeHue
II0 OKPY>KHOCTH.

Muanavnka. Macca u cuna. B3aumozeiicreue Ten. 3akoHs! auHamMukd. CHIIBI B OPUPOJIE.
3aKOH BCEMHPHOTO TATOTEHHMSI.

3aKoHLI coXpaHeHHsi B MeXaHHKe. VMOynbe Terma. 3aKOH COXpaHEHHA HMITYITbCA.
Mexannueckas pabota. MomHocts. Mexanwueckas oHeprus. Kuserwueckas —SHEpPrHL.
Kunernueckas sueprus u pabora. IloreHnumansuas SHEprust B IPaBHTALMOHHOM IOTE. 3aKOH
COXpaHCHHS NOJIHOW MEXaHWYECKOH SHEPruu.

JeMoHcTpauuu

OTHOCHTETBHOCTE MEXAHWYECKOTO JIBUIKCHHUS.

Bujiel MeXaHH4eCKOTo JIBHKEHHSL.

3aBUCHMOCTE YCKOPEHHS TENA OT €r0 MACChl U CHIIBI, JEHCTBYIOIIEH Ha Teo.

PaBeHcTBO ¥ IPOTHBOMONOKHOCTE HANPABJICHHMS CHIT JICHCTBHS ¥ TPOTHBONEHCTRHSI.

IlpakTuyeckne 3ansirus

«lIpsamonuHeHHOE PABHOYCKOPEHHOE ABMIKCHHE. »

«IBHKEHHE TIO OKPYIKHOCTH. »

¢3aKOHB! MHAMHKH. »

Ocnopbl MOJIEKYIAPHONH GU3HKH B TEPMOIUHAMUKH

Mouexynspnas gpusuKa. ATOMUCTHYECKAs TEOPHS CTPOSHMS BelnecTBa. HaGuiopeHus u
ONBITEI, NOATBEPHKIAIONIME aTOMHO-MOJIEKYJIIDHOE CTPOGHHE BemmecTBa. Macchl M pasMepsl
monekyn. Ternnoroe nBuIKeHHE 4acTHIl BeINECTBA. BPOYHOBCKOE HBHXKeHWe. VmealnHbii ras.
Temmeparypa kak Mepa cpemmell KAHETHHYECKOH OHEPrMM uaCTHIL. YDPAaBHEHHE COCTOSHHS
ujacanbHoro rasa. Mogens  kupkocTH.  [loBepxHOcTHOE  HATSDKEHME M CMauMBaHHE.
Kpucrannuyeckie u amophHLIE BEIECTBA.

Tepmopnnamuxa. BuyTpennss sueprus. PaboTa 1 Temmoor/aua Kak crocoObl H3MEHEHMs
BHYTpeHHEH sHepruu. [Iepreii 3axon TepmouHaMuky. TeioBble MAIMHBI M AX TIPUMEHEHHE.

Jemoncrpanuu

JBrxenne OPOYHOBCKHX YacTHIL.

Muddysmus.

SBnenys NOBEPXHOCTHOIO HATSIKEHHMS ¥ CMAYUBAHUS,

IIpakruueckne 3ansaTug

«YpaBHEHHE COCTOSHHSA UJICAIILHO Ta3a»

«Ouenka Macchl BO3/yXa B KJACCHOH KOMHATE»

OcHOBBI 21K TPOAUHAMMEKH
JaexTpocraTuKa. B3anMoJeHCTBHE 3apBKEHHBIX Tel DIEKTPHYECKHH 3apsan. 3aKoH
COXpaHeHHs BJICKTPHUYIECKOTO 3apszja. 3axon KyJIOHa. 3.T[€I(Tp001‘aTH'—IGCK06 II0JIC, €10 OCHOBHBIC
XapaKTEPHCTUKH U CBSI3b MCIKIY HUMH.
Hocrosuupit  Tox. IlocTosHHBIA onekTpuyeckmit ToKk. Cuia TOKa, HalpsKeHHe,
QNIEKTPHYIECKOE CONpOTHRIICHHE. 3akoH OMa [T y4acTKa JIeKTPHUECKOH ey,
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Marunrioe none. MarHuTHOE 110716 ¥ €0 OCHOBHBIC XapaKTEpHCTHKH. JleHcTBHE
MardHUTHOI'O [0l Ha IPOBOJHMK C TOKOM. 3akoH Awmmnepa. DNeKTpojBurareis. SIBieHue
OJIEKTPOMArHUTHOM HHITYKIWH.

JeMoncTpanum

DIEKTPH3AIMS TEIL.

BzanmopeiicTBre 3apsHKEHHBIX TEIL.

Harpesanue NpoBOJHHKOB C TOKOM.

B3aumoieiicTBIE IIPOBOJHUKOB € TOKOM.

JlefcTBME MaTHITHOTO TTOJISt HA MTPOBOJIHAK C TOKOM.

DNEKTPOU3MEPUTEILHBIE TPUOOPBL

SIBJIeHME ANEKTPOMATHATHOH HH/TYKI[HH.

[pakTuyeckne 3anaTH

«3aKOH COXPaHEHHS DIIEKTPHYECKOro 3apsaa. 3akon Kymonay

«OKBHBAJIEHTHOE COIPOTHBIICHHE B MIEKTPHYECKHX LENSIX CO CMEMIAHHBIM COSUHCHHEM »

Konebanusa 1 BOJHBI

Mexannyeckne Konebamusi u Bounbl. CpoGopubie kosnebanus. Ilepuon, yactoTa M
aMIIIHTYAa Korebanuid. I'apmonngeckue xonebanus. MexaHHUeCKHE BONHEI U UX BHIBL 3BYKOBLIE
BOJIHBL Y JIETPa3BYKOBBIC BONHEL YIILTPa3BYK W €r0 HCIOIL30BAHME B MEIUIMHE M TCXHHUKE.

DNEeKTPOMATHATHbIE KoJieGanus u BoHbL. CBOOOMHBIE SIEKTPOMATHUTHLIE KOJIEDAHUS.
Konebarensupiii KoHTYp. DJIEKTPOMAarHWTHOE TONE. DNEKTPOMATHUTHEIE BOMHEL CKOPOCTE
SJICKTPOMArHMTHEIX BOJIH.

CeeroBbie BOJIHBI. Pa3BUTHE NMPEACTABICHHNA O NPUPOJE CBETA. 3aKOHBI OTPAKECHHS U
IIPETOMIICHHUS CBETA.

Jlunser. GopMyna TOHKOH JTHH3LL

JdeMoHcTpanun

Konebanus mareMaTHIeCKOro U NPYKHHHOIO MasTHUKOB.

H3nmydenne u npueM 2JIEKTPOMArHUTHEIX BOJIH.

Paguocsssb.

Paznoxenue Genoro ceera B cnexrp.

Hnrepdepennns u pudpaknus ceera.

OTpaxkeHne ¥ NPeIOMIICHHE CBETA.

Onrrueckue nmprbOpEI.

JJIeMEeHThI KBAHTOBOM Gu3HKH
Keauropnie cpolicTtea cBera. Ksanmrtosas rumoresa Ilnamka. DoTosIexTpruecKwuit
addexr.
®uzuka atoma. Monenu ctpoenus aroma. Ousit Pesephopra.
®u3AKa ATOMHOI0 SUIPA H dJieMeHTapHbIX 9acTuil. COCTAaB W CTPOEHHE aTOMHOTO Spa.
PajinoakTuBHOCTE. PaMOaKTHBHEIC H3TY4YEHHUs W WX BO3/IEHCTBIE HA KUBBIC OPraHH3MEL

Paznen 2. brosorus
Brememnue
OOweKkr wm3ydenuss OHONOrHM — JKHBas NPUPOJA. I[IPU3HAKH >KHBLIX OpPraHM3MOB.
Mmnoroo6pasue *XHBLIX OpraHu3MOB. YDOBHEBAs OPraHU3aAlMs JKUBOH NPHPOALI M 3BOIIOLHL.
Meronpl mosnanus SxuBOM TpHpoxasl. OOGmME 3aKOHOMEPHOCTH Omonormu. Poibs Guonornm B
bopmupoBaHUK COBPEMEHHOM €CTECTBCHHOHAYIHON KAPTHHBI MUPA U IIPAKTHYCCKOH JCATEIBHOCTH
mojae#. 3Havyenve OWONOTHM TPH OCBOGHHH NPO(ECCHii U  CHEeNUANBHOCTEH CPEeJHEro

npodeccroHaNBLHOr0 0Opa3oBaHusl.
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Muoroobpaszue xu3un Ha 3emie. OCHOBHBIC WMIICPHUM W TIAPCTBA, KOTOPHIE BBIIEIEHBI B
COBPEMEHHOH CHCTEMATUKE. YPOBHH OpraHu3aluy Ku3uy Ha 3emie (npuMepsi). CBoicTBa JKU3HH.
Hemoncmpauuu
bronoruueckre cHCTEMBI Pa3HOrO YPOBHS: KJIETKA, OPraHU3M, IONMYINSIHUS, DKOCHCTEMA,
duochepa. IlapcTra wuBo# MPHPOILL.
1. YHEHHE O KJIETKE

Xumugeckasn opraHusamms kiaeTkd. Kierka — snemenTapHas jKUBas CHCTEMa M OCHOBHAS
CTPYKTYPHO-QYHKIHOHANEHAS ~©MHHOA BCEX JKHBBIX OPraHU3MOB. Opranuyecknue
HEOPraHWYECKHE BEUICCTBA KIETKM M JKMBBIX OpPraHM3MOB. benku, yrieBojnl, JHOHIBL,
HYKJICHHOBBIE KMCIIOTBI 1 HX POJIb B KIIETKE.

Crpoenne u pynknun krerku. [[poKapioOTHIECKAE U SyKapHOTHYECKHE KIETKH. BHpyCH Kak
HEKIIeTOouHas (Gopma xu3HM M HX 3Hauenwe. Bopsba ¢ BupycHeME 3abonemanmsvu (CITUJL,
remarut A, B, C, rpunm, OP3, OPBU u zp.) u 6akrepuanbHeIME 3a00NCBAHUSIME (Tybepkynes n
Ap.). Huronasma u knerounas Membpana. OpraHon bl KICTKH.

OGmen BemecTs u NpeppamieHHe >HEPruH B KJeTKe. [lnacTuueckuii ¥ sHepreTHdecKHit
oOmen.

Crpocrue u ¢ymximu xpomocom. JIHK — mocurens waciencTsenmoil uH(OpMALHY,
Pernmuxanms JTHK. I'en. Tenetnueckuii ko1, BuocuuTes Gexa.

Kuspennwii makn wiuerkn. KieTku ¥ ux passooGpasHe B MHOTOKICTOYHOM OpPraHH3ME.
Knerounas Teopust CTpoeHHs OpPraHu3MoB.

Muro3.

Hemoncmpayuu

Crpoenne u crpykrypa 6enxa. Crpoenune mostexyn JJHK u PHK.

Cxempl sHepretudeckoro oGMena u GuocunTe3a Heka.

Crpoenne KIETOK HMPOKAPHOT M JYKAPHOT, CTPOEHHE MW MHOroo0pasye KIETOK PACTCHHM H

KUBOTHBIX. CTpoeHue Bupyca.

@ororpadgum cxem crpoenns xpomocom. Cxema

CTPOCHUS I'eHa.

Muros.

Ilpakmuyeckue 3auamus

HaGJ]IOlIGHPIG KJIIETOK paCTGHHﬁ H JKHBOTHBIX IOl MHKPOCKOIIOM Ha I'OTOBBIX MHUKpPOIIpenaparax,

HX OIIHCaHue.
HDHFOTOBJ'ICHI/IG H OIIMCaHUE MUKPOIIpenapaToR KJIETOK paCTeI'l.I/II‘/'L

CpaBrenne CTpoCHHS KIIETOK PACTEHHH U HMBOTHBIX IO TOTOBBIM MHKPOIIPEApaTaM.
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Jlucnyt Ha Temy: «Bupycer u OaxTepun, onacHbIe 71l COBPEMEHHOIO Ye/I0BEKay.
2. OPrAHUM3M. PABSMHOXEHHWE W WHIWUBUAYAJIGHOE PA3BUTHE
OPTAHM3MOB
Pasmuokenue oprammsmon. Oprammsm — eauHoe Lenoe. MHOroodpasue OpraHd3MOB.
Pazmuoxkenne — BaxkHEHIIEe CBOUCTRO KUBBIX opranu3mos. [Tonosoe u 6ecnonoe pasMHOKEHHE.
Meito3. OGpa3oBaHue NOJOBLIX KJIETOK W OIUIOOTBOPEHHE.
NupMBuayaibHOoe PasBUTHE OPraHu3Ma. OMOpHOHATLHBIA dTan oHToreHeza. OCHOBHEIE
cTamu sMOpuoHanbHoOro passutus. Opearnozenes. [locmambpuonansbroe passumue.
Cx0/1cTBO 3apOJIbINICH IMPEACTABUTENEH Pa3HBLIX I'PYIIT MO3BOHOYHLIX KaK CBHAETEILCTBO HX
SBOJIIOLHOHHOIO poAcTBa. I IpudrHEl HapyIneHui B pa3BUTHH OPraHU3MOB.
WnpueuayaabHoe pasBaTHE 4edoBexa. PenpomykTusHoe 310poBke. llociencTBas BIMAHUS
AJIKOTOJIsl, HHKOTHHA, HAPKOTHYECKHX BEIIECTB, 3aIPA3HEHNUS CPe/ibl Ha Pa3BUTHE YEIIOBEKA.
Hemoncmpayuu
Mroroobpasue opranuzMoB.
JleleHye KJIETKH.
Becnionoe pasMHOMXKEHHE OPraHU3MOB.
Meiioz.
WaauBryaibHOE pa3BATHE OPrann3Ma 4e/lOBeKa.
3. OCHOBBI T'EHETHKH U CEJEKIIMHA
OcHoBLI y4YeHHS © HACHEACTBEHHOCTH H H3MEHIHBOCTH. [eHeTHKAa — HayKa o
3aKOHOMEPHOCTSX  HACIEJCTBEHHOCTHM M M3MEHUYMBOCTH opragusmos. I. Menjgens —
OCHOBOITOJIOJKHHUK IMeHEeTUKH. | eHeTHuecKas TepMUHOIOTHS ¥ CHMBOIHKA.
3akonbl reHetuxy, ycradorieussie . Memjenem. Mororubpugnoe u aurunbpuaxoe
ckpemuBagine XpoMOCOMHasi TEOPUs HACNICACTBCHHOCTH. B3aumodeticmeue 2enos. I eHernka noJa.
Cyennennoe ¢ norom Haciedoganue. 3HAYCHHE TEHETHKH [UIS CEICKIMH W MCIWIIHHBL
Hacnencreennsie bone3Hu yenopeka, WX NPUIHHE] ¥ MPOQHUIAKTHKA.
3aKOHOMEPHOCTH  HM3MeHYMBOCTH.  HacrnencrBeHHas, WM FCHOTHIIHYECKAS,
W3MEHUYMBOCTh. MonuduKanuonHas, UK HEHACIEJICTBEHHAS, H3MEHUHBOCTE. | CHETHKA HYEeNIOBEeKa.
I'enetrka u MenuuuHa. Marepuanbuble OCHOBBI HACIEACTBCHHOCTH M M3MEHUMBOCTH. ['eHeTHKA M
3BOJIFOLMOHHAYS Teopus. [eHeTHKA Oy IsIiMi.
OcHOBBI celIeKNWH PACTEHHH, JKMBOTHBIX M MHKPOOpPraHm3mMoB. ['eHermka —
TeopeTHYeCcKass OcHoBa cesiekimi. OJOMAITHUBAHHE JKHMBOTHBIX M BBIPAIIMBAHHE KYJIBTYPHBIX
pacTeHWl — HadYalbHBIC 3Tanbl celekuuu. Yuenue H.M. BaBuioBa o penrtpax MHOroo0pasus u

NPOMCXOXK/IEHHUS KYJNbTYpHBIX pacTeHui. OCHOBHBIE METOJBI CENEKIMH: THOpHIW3auus u
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HCKYCCTBEHHBIA OTOOP. OCHOBHBIC JIOCTHIXKEHHSI COBPEMEHHOM CENEKIMH KYJIbTYPHBIX DPACTEHHH,
JIOMAIIHUX JKUBOTHBIX M MHKPOOPIaHH3MOB.
brorexHomorus, ee JMJOCTHMEHWS M IEPCIEKTUBLI PA3BUTHA. DITHYECKHE ACIEKTHI
HEKOTOPBIX IOCTHXCHUH B OroTexnosoruy. Kinonnposanue :UBOTHBIX (poGIeMbl KIIOHHPOBAHHUS
YeJloBeKa).
Hemoncmpauuu
Monorubpuanoe u qurHOpUAHOE CKperuBanye. [lepekpect XpoMocoM.
Cuennennoe nacnenosanne. MyTanum.
[leaTpel MHOrOOOpa3uMst M HPOMCXOXKICHHS KyJILTYPHBIX DAacTEHHH M  JOMAlTHHX
KHBOTHBIX.
['nbpumsanus. Vekyccrsenusiit ot6op.
Hacnencreennsie 6omesHu yesioBeka.
Bimmsnue ankoronusva, HApKOMaHHH, KYPEHHs HA HACIIEICTBCHHOCTD.
Hpaxmuueckue 3anamus
Pewenne 3anau na MOHOrHOPHIHOE W IUTHOPHAHOE CKPEITHBAHNE.
Pemenue 3aj1a4 Ha ompe/ienieHue pesyc-(GakTopa u IpyIsl KPOBY Y YeTOBEKa.
4. NPOUCXOXIEHWE W PA3ZBUTUE XW3HM HA 3EMJIE.
IBOJIIOIITMOHHOE YYEHUE

Ilponcxoxienne u RAYANLHBIE ITANBI PASBHTHA KU3HA Ha 3emae. THIOTE3E! IPOMCXOMICHHAS
KH3HY. VI3ydeHWe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHMS, DPAsBHTHA U CYIICCTBOBAHHS
KHU3HE Ha 3emile. YCIOXHEHHWe JKMBBIX OPraHH3MOB B TpOLECCE SBoMonuH. Muoroobpasue
JKHBOTO MUPa Ha 3eMJIE H COBPEMEHHAS €0 OpraHmn3allisl.
McTopus pasBuTHS SBOMIONMOHHBLIX uaell. 3uauenwe pabor K. Jlummes, JK.B. Jlamapka B
Pa3BUTHH DBOMIOLMOHHBIX MACH B Ouonornu. Dpomonnonnoe yyerne Y. Jlapsuna. EcTecTBeHHBIIH
orbop. Ponmb DBOMOUMOHHOTO YueHHS B (DOPMHPOBAHHYM COBPEMEHHON E€CTECTBEHHOHAYYHOM
KapTHHBI MUpPa.

Mukpossomounst u makpospomouns. Konuennus Buna, ero xpurepud. llomymsmms —
CTPYKTYpHas €MHMIA BHJA W 3BOIIOLMH. JBHKyIIME CHIbI dBOMIOLKHK. CHHTETHYECKAsS TEOPHUS
spojionuyd.  Mukposeomonms.  CoBpeMEHHBIE — IPEICTABICHHMS O  BUI0OOPA30BAHHHL.
Maxkpossomonus. JlokazatenscTBa BOIONHHA.

Kpyrosopot yriepona (asora u ap.) B 6uocthepe. CxeMa arposKOCHCTEMBI.

Ocobo oxpansemsie npupoanbie Tepputopun Poccnn.

14



5. MPOUCXOX/JIEHUE YEJIOBEKA

AnTponorenes. IBomonud npuMaTor. COBPEMCHHBIE THIIOTE3bI O MPOMCXOMKICHAH UEJIOBEKA.
JlokazarenscTBa pOJICTBA YENIOBEKA € MIIEKOMWTAMOIMMY SKHBOTHBIMH. JTallbl SBOMIOLMH
Je/I0BEKA.

Yenosedeckne pacbl. POJICTBO M €IMHCTBO NPOHCXOMICHHMS dYeNOBeYecKUX pac. Kpuruka
pacusma.

Hemoncmpayuu

YepThl CXOMCTBA M PAZIMYMsl YEIIOBEKA U YKUBOTHBIX. UepThl

CXOZCTBA 4YesloBeKa U puMaros. [IpoucxoxieHne qenoBexa.

YenoBeyecKue packl.

Ilpaxmuueckoe 3anamue
3nopoBsecOeperarolie TEXHOIOTHEA.
I TprHimIel 370poBOTO 00pa3za KHU3HH JI/s COBPEMEHHOIO MOJIOJIOTO YEIOBEKa.

6. IPUPONOOXPAHHASA JEATEJBHOCTD

buocdepa — ruodannuas sxocucrema. Yuenne B.M.Bepuanckoro o 6uochepe. Ponb JKuBbIX
opranusmos B buoctepe. buomacca. Kpyrosopor paxueinmux GHOreHHBIX 3JIEMEHTOB (Ha IpuMepe
yriepo/a, a3zora 1 Ap.) B Guochepe.

buochepa u uenoBex. Vamenenus B Ouocdepe. I[locnencTBust HeSTENBHOCTH YelIOBEKa B
OKpy Karouieh cpene. BosgelicTBue NpoOM3BOACTBEHHOM JNESATEILHOCTH HAa OKPYKAOINYIO Cpely B
obnactu ceoek Oymymeit npodeccnu. [obanbibLe dK0N02UECKUE APOOIEMbL U MYMU UX PEULCHUS.

OKOJNOTHs KaKk TeopeTHdecKas OCHOBA PAIMOHANGHOTO IPHPOJIONONL30BAHMS W OXpa-HbIl
npupoasl. Hoocdepa. Ipasuna noeaenns moaed B okpyxkaiomed npupoaHoi cpene. bepexnoe
oTHOIEHHEe K OHonormueckuM o0BeKTaM (PACTEHHSM W JKHBOTHBIM W HMX CO-00INECTBaM) H HMX
oxpana.

Hemoncrpanuu
Oxonornyeckue HaxTopsl ¥ UX BIHSHHE HA OPraHH3MBblL.
MeXBUJOBBIE OTHOIIEHUS: KOHKYPEHIIHS, CHAMOMO03, XHIMHHYECTBO, MapasuTH3M. SIpycHOCTH
PacTUTENBHOTO COODIIECTRA.
ITumessle meny 1 ceTd GuoneHO3e. DKONMOTMICCKHUE MHPAMUJILL.
Cxema 9KOCHCTEMBL.
Kpyrosopor BemecTs i MpeBpaleHue SHEPIUM B dKocucTeme. Buochepa.
Kpyroeopor yraeposa (azora u np.) B Guochepe. Cxema
arpo3KOCUCTEMBI.

Ocob0 oxpanseMble IPHPOIHEIE TeppHTOPHA Poccuu.
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Ipakmuueckue 3auamus

Ornucanie aHTPONOTEHHBIX W3MEHEHWH B ECTECTBEHHBIX INPHPONHBIX Janamadrax cBoe
MECTHOCTH.

TpesenTalys 5MOIeMbI HKOIOTHYECKOTro 00IIecTBA.

Pemenye 2KOJIOrMYECKHX 3a/1a4.

Paznen 3. Xumus
OcuoBHbIC TOHATHS ¥ 3AKOHLI XHMHH
[Ipenmer xumuu. PazButne xumuyeckux 3Hanuil. BemecTsa.
OCHOBHBIE 3aKOHBI XUMHUH. PacyeThl 10 XUMHYECKUM (OpMYJIam.
Ilepuopuyecknii 3aKon ¥ cucrema xumugeckux dnementos /L. Mengeaeesa

HCpHOJ_{H'—lCCKHﬁ 3aKOH W CHCTCMa XUMHYCCKHUX DJIEMCHTOB ,D;H MeHneﬂeeBa B CBETC TCOPHH
CTPOCHH aToMa. 3Hauenue.

Crpoenue BemecTBa

Buner xummaeckoi cBs3d. TUIBI KPUCTATTMUECKHAX PELIETOK.

Bona. PacTBopbl

Bopa. PactBopsl. MaccoBast o715t BEIIECTBA B paCcTBOpE. DJIEKTPOIUTHL.

Jlabopamopnvie pabomul. DNEKTPONUTHYECKas JUCCOnMaya. AHATM3 CONEPKaHUS NPUMECEH B
Bozie. OYnCTKA 3arps3HeHHON BOIBL

XuMHYecKHe PeaAKIIHHA

[TonsiTe 0 XMMHUYECKOM peakind. THIB XUMHYECKHX peaknuii. CKOpOCTh XUMHYECKHX peakiHi.
[MapameTpsl, Busmonme Ha ckopocTh. Karanus. XuMudeckoe paBHOBECHE.

Knacendpukanust Heopranu9gecknx coeqUHEeHHH B HX cBolicTBa

OxcHapl, KMCIOTEL, OCHOBAHHMS, COJIH.

MeTamisl 1 HeMeTaNIbl

Oburas xapakTepUCTHKA METAJIOB M HEMETALIOB.

Jabopamopnas paboma. KauecTBeHHBIH aHAIH3 HEOPIaHUYECKUX BEIECTB.

OcHoBHbIC HOHATHS OPraHHYecKoll XHMHH ¥ TEOPHS CTPOEHMS OPraHUYecKUX cOeNHHEeHMH
OCHOBHBIE IIOJIOIKEHHUSI TEOPHUH CTPOEHHS OpraHuyeckux semects A.M. Byrneposa.
Yraesoxoponsl M HX NPHPOJHbIE HCTOYHHKH

CTpOGHI/Ie, CBOMCTBA K NPHUMEHEHHC YTJICBOOOPOIOB.
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Jlabopamopnas paboma. I IpHpoHbIE MCTOYHUKH YTIIEBOIOPO/IOB.

Kucaopojcoepskamue oprannuecKue coeAHHeHHN

Cruprer. KapOoHOBbIE KHCIOTBL, CIIOMKHEIE dGHPLL, XKUPHL, yTrieBoasl. CTpoenue U CBOUCTBRA.
Jlabopamopuwie pabomer. CupThl. YIIEBOIBL

A3zoTcogepiKamue opraHudecKue CoeIHHeHHS

AMWHBI, aMHHOKHCIIOTEI, OCIIKH.

Jabopamopnas paboma. Benkw.

Xpmua A kH3Hb. XHUMHAS 1 OPranu3M deioBexa. XuMus B 0bITy

XuMA4ecKUe NIEMEHTBI ¥ AU3HEHHO HEOOXOJUMBIE BEIIECTBA B OPraHH3ME YETIOBEKA.

Pazmen 4. 3xoJiorus
Tema 1. Bregenue
OOBeKT H3y4YeHMs ODKOJOTHM - B3auMOJeHcTBHE JKUBBIX cucTeM. Pombs sxosoruu B
bOpPMHPOBAHWH COBPEMEHHON KAPTHHBI MUpA ¥ B MPAKTHYECKOH AEATENLHOCTH JIEONEH. 3HaYeH e
JKOJIOTMHM B OCBOGHHH CHEOHAIBHOCTEH COLMAIBHO-D9KOHOMHYECKOro Ipoduis cpejHero
mpodecCHOHALHOI0 00pa3zoBanus.

Tema 2. O6masn 3K0A0THI
dakTopsl  cpenpl, Knaccuukanms., 3aKkoHbl JEHCTBHS OKONOTHHYECKHX  (aKTOPOB.
[Tonynsimus, sxocucrema. buocdepa

Tema 3. Coumajibnag 2K0JI0r U
I[IpenMer H3yueHHs CONMAMLHON sKooruu. Cpejid, OKpyKalomas YenoBeka, ee cnenuduxa
u coctosinve. llonaTie «3arpsa3HenHue cpensi».

Tema 4. llpukaannas 3KoJI0rTH

DKOJNOrHYeCKHe TpODJIEeMBl: PEerHOHANBHEIE W riodanbHble. IIpUuMHBl BOSHHKHOBEHHS
ro0anbHBIX SKOMOTHYECKHX TpobieM.

Dkonoruyeckye GakTopsl ¥ UX BIMSHEE HA OPTaHH3MBL

MeXBHIOBBIE OTHOUIEHHS: KOHKYPEHIIHS, CUMOHO3, XUIIIHAYECTBO, [1apasHTH3M.
Tema 5. Cpena oOuTagMs JeI0BEKA

OxpyrKaromnas 4eJoBeKa cpelia W ee KOMIIOHEHThI. ECTeCTBeHHAs M MCKYCCTBEHHAS CPE/Ib
oburanus genosexa. CoupansHas cpeaa.

Tema 6. ['opoackas cpena

['opojckast KBapTHpa U TpeboBaHus K ee sKosorudeckoil 6esomacaoct. llym u Bubpanus
B TOPOACKHMX YCIOBHsX. Brusgmme myma M BuOpanwmu Ha 3/0pOBBE TOPOJCKOIO 4YelOBEKa.
IKONIOTHYECKHE BOTIPOCHI CTPOMTENLCTBA B rOpojie. DKOJIOTHYecKHe TpeboBanus K Oprasu3aniu
CTPOUTENILCTBA B ropo/jie. Mareprualibl, UCTIONB3YEMBIE B CTPOUTEILCTRE JKHIILIX JIOMOB M HEXHUITBIX
romerenui. Mx sxonoruyeckas 6ezonacHocTs. KOHTPOIIL 32 KAYECTBOM CTPOMTEILCTBA.

Tema 7. Cenbexas cpesa
QOcobennocTd cpenbl OOMTAHHS YEJIOBEKa B YCIOBHSX celbckod mecTHocTH. Cenbekoe
XO3sIHCTBO ¥ €ro HKOJIOTHUSCKUE TPOOIEMBL

Tema 8. BosHuKHOBeHHE KOBUECNMIHH YCTOHYHBEOI0 PAa3BUTHA
BO3ZHHKHOBEHHE 3KOJOIHYECKUX TOHITHH «YCTOHUHBOCTEY M «YCTOWYHBOE Pa3BHTHE.
Mojienn moTpebnenus NPUPOAHLIX PECYpPCOB U YCTOHYHBOE Pa3BUTHE.
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Tema 9. YeroliunBocTs B pa3sBUTHE

Crioco0b1 peluenus 5KOMOTHICCKHX TpodieM B paMKax KOHOENUHH «YCTOWYMBOCTbL U
pa3BUTHE», DKOJOTHUECKHE CIEe/] H HHJIEKC YeIOBEUECKOTO Pa3BUTHI.

IIpaxrrgeckoe 3anaTue. Onpeje/eHHe KOMIIOHEHT cOalaHCHPOBAHHOI'O TEXHONECHO3A.

Tema 10. [IpupogooxpanHas JedTeJIbHOCTD

Tuns! oprauuzanuit, CrrocoOCTRYOIMX oXpaHe npupo/sl. Ocobo oxpaHseMble MPHPOIHBIE
TEPPUTOPHE M HX 3aKOHO/JATENILHBIH CTaTyC. DKOIOTMUECKHE KPH3UCH] H SKOJIOTHYCCKHE CHTYalHH
Tema 11. OcHoBBI NPUPO/I00XPAHHOre 3aKOHOJATEbCTEA PO
3akousl PO B 0651acTH NPUPOIONONIL30BAHKS M OXPAaHbI OKPYKAIONEH cpes

Tema 12. [ipupoanbie pecypesl B UX 0XpaHa
[Tpupo/iHO-TeppUTOpHATBHEIC ACIEKTHl dKOJIornueckux npodneM. Ilpupomssie pecypesl 1
criocobsl wx oxpadel. OxpaHa necHslXx pecypcoB B Poccmu. B03MOXKHOCTH — yIpaBlIeHHS
IKONOTHYECKUMH CHCTeMaMH (Ha IIpUMepe JIECHLIX OHOreOEeH030B M BOJAHLIX OHOLICHO30B).
[paxTuaeckoe 3ansiTAe. AHAIN3 KUCIOPOAHOro fajiaHca BOJ0EMOB.

18



6. CTPYKTYPA 1 TEMATHYECKH NJIAH YYEBHOW JUCHUILIAHBI

6.1. KoJindecTBO YacoB HA ocBoenue paboueil mporpaMMel y4eOHOH AHCIATLTHHb

O6mmit  06weM yuebHOM Harpysku oOyuaromerocs 162 4aca, B TOM 4ucIe:

O6beM paboTsl 06YUAIOIAXCS BO B3AWMOJIEHCTBHHY ¢ IIpenojiasarerem 162 yaca.

6.2. O06bem yaeOHO0M TUCHHIUIMALI H BUABI yaeOHoiH paboThl

Pazpgen 1. @uzuxa

Bujx yaebuoii paborsi

O0beM 9acoB

0O6bem oOpazoBaTeasHONH IPorpamMmel (Bcero) 48
0O6nem paboTbl 00y9YaOMHXCH BO B3AUMOJEHCTBHA ¢ NIPENoIaBaTeIeM 48
B TOM YHCIIE:
1a00paTOPHbIE 3AHSTHS 12
IIPAKTHYESCKHE 3aHATHS
TIpomexyrounas arrectanus B opme AuddepeHunPOBANHOI0 3a9eTa 2

Pazpen 2. buonorus

Buja yuebnoii paborsl

O0bem yacos

O6Lem o6paszoBaTeTLHON NporpaMmbl (BCero) 36
O6bem paboTs 00yyaonIMXCst BO B3aMMOAEHCTBHM ¢ MpenojasareiemM 36
B TOM YHCJIE:
nabopaTopHbIe 3aHITHS 12
MTPAKTHYECKHE 3AHATHS
[Tpomexyrounas arrecramus B hopme auddepeHiHpOBAHHOro 3a4era 2

Pazpen 3. Xumusa

Buj yuebnoii paboTsl

Q0nem gacon

O6nem o0pasopareanHOl NPorpamMmsl (Beero) 44
Oonem paborsl 00yUAIONHXCS BO B3aUMOIeHCTBHH ¢ NpenojaBarTe/iemM <
B TOM 4HCJIE:
11abopaTOpHBLIE 3aHITHS 14
TPaKTHYECKHE 3aHTHs
IIpomekyrounas atrecTanus B Gopme AuddepeHIHpPOBAHHOI0 32a4eTa 2

Pazpen 4. Dxonorus

Bupn yaebnoit pabors:

O0BeM yacon

O6nem o0pasoBaTeILHOM DporpaMmel (Bcero)

34

O6Bsem paborsbl 00yyaOMKuXCs BO B3AHMO/ICHCTBHH ¢ MpenoaaBarTe/ieM

34
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B TOM YHCIIC!

NPAKTHYCCKHE 3aHATHA

ITpomerxxyrounas arrectaiws B hopme nuddrepeHupoBaHHOrO 3a4eTa
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7. YHEBHO-METOJUYECKOE M MATEPUAJBHO-TEXHUYECKOE
OBECIIEYEHHUE
Ocpoenne mporpammsl yueGHO# aucumuinesl «EctecTBo3HaHme» TpeGyer

Hallu4us y4eOHBIX KaOHHETOB: (PUIKKH, XMMHH, OHONOTHH, SKOIOTHH.

YuebHo-MeTOAMYECKOE — H MaTePUATBHO-TEXHHYECKOE obecrnieueHue

KaOWHETOB:
Kabunem « Quzurcuy:

® paboume CTONBI - U CTYJIbS TS CTY/ICHTOB;
© pabouMil CTON ¥ CTYN [UIsl - IPENO/ABATES,
® J10CKAa KJIACCHAs;
® KOMIIIEKTEl y4eOHO-HArISIIHEIX TOCOBHIA;
® JIEMOHCTPALMOHHBIN CTOJT;
® nabopaTopHoe 060pyAOBaHUe sl IPOBEIEHUS J1a60PaTOPHBIX padoT,
® obopynosanue u IpuGOPKI 475 IPOBE/IEHHS PaboT Mo BU3KKe.
© MyJIbTUMeUHHOe 060pyI0BaH)e: KOMITBIOTED, POEKTOD, IKPAH.
Kabunem « Xumuuy:
*  MHOroQYHKUHOHAIBHBIH KOMIUIEKC PETIOAABATES;
°®  HarypaibHble OOBEKTHl, MOENH, TPUOOpPhbl W HAGOPHl ISl [OCTAHOBKH
AEMOHCTPAIMOHHOTO U YYEHUYECKOT'0 3KCIIEPHMEHTA,
°  TICYaTHBIC U 9KPAHHO-3BYKOBBIC CPENCTBA OOYYECHNS;
°  CPEeACTBa HOBHIX MH(POPMAUMOHHEBIX TEXHOIOIHIA;
°  pEaKTHUBBI,
°  TCPEYHH OCHOBHOMW W [IOTIOHUTENBHOHN YyueOHOM TUTEpaTyphl;
°  BCHoMoOrarenbHoe 060pyIOBaHUE U HHCTPYKIHY;
*  OubnuoreuHsIi BoHL,

» 060pyHOBaHPle H PeaKTHBEI COrNacHo YCTAHOBJICHHOMY CTaHOapTHOMY

TIEPEYHIO [T KaOUHETa XHMUH.
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Kabunem «Buonozuuy:

MyneTume nuiiHoe 06opynoBaHye: POEKTOP, KOMIBIOTED, SKPaH, MyIIbT.

Texnuyeckoe o6GopynoBaHWe: MHKPOCKOIB! CBETOBbIE — 15 mT., Habop

MHKPOIIpENaparos, Ha6op AJIsL TIPUTCTOBIICHUSA MHKpONpenaparos.

Hatypasnbusie o0bexTsl: npemapar smem B (opmamune, 38e3ma MOpCKas

Maitasi ¥ GombIas, e MOpPCKoH, Habop repbapres.

HemoHcTpaumonnsle makatsl: «CTpoeHHe KIeTKi», «BHOCHHETE3 Oenxay,
«Mmnros. Meiosy, «[lupamMuna palHOHAILHOIO TATaHus», «YPOBHH
OpraHusanuy >Xu3Hm», «llpencraBuTenu Me3030#CKOM 3pBI», «IBOMONHUS
ckemera», «Crpoerne JIHK», «DBomonus opranwdeckoro Mupa,

«CucTemMaryka OpraHuYecKoro MUpay.

JeMoHCcTpaumoHHbe  GIOCTHI: Agcrtpanonutex, [lurexantpon, Yenosex

pasymHbIi, Kpomanbonel, npeacrasurenu pa3HbIX pac.
Hemoncrparonnas moaens JTHK.
Paznarounsrii matepuan «MckomaeMsle MaTeoHTOIOrHYeCKIe 00BEKTHIY

TleuatHsiii pasnarounsii matepuan: «Crpoense u GyHxIUE oprannyeckux
Monexym», «Cramum oHTOTeHesa», «MeTomsl cenekiumy, «OCHOBHBIE
MPOOIEMBI  3KOIOTHYECKHE  3arps3HUTETNY, «DOpPMBI  IBONOLIMOHHOTO
npouecca», «llyru poctrkerms ssomoumonHoro mporpeccay, «Cranmu
aHTPOIIOTeHE3a», «JKMUBOTHBIN U PACTUTENBHBIN MHP OCHOBHBIX IIEpHOJIOB

SBOJIIOIIUH OPraHu4ecKoro Mupa»,

Kabunem «Bxonozuuy:

¢ MynerumenuitHoe 06opynoBanue: MIPOEKTOP, KOMITBIOTED, DKPaH, IIyIIbT.

Y4ebHo-MeTOaMUeCK I KOMITIEKC [IpenogaBares.
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Nndopmannonnoe obecnieuenne oGyuenust. [lepedens pekoMenyeMbIx y4eGHbIX

M3IaHHH, JONOJIHATENbHBIX pecypceoB, HTepHer - pecypcos

Pazgen 1. @uzuka

OcHoBHA" JUTEPATYPA

Msaxumes I'. SI. Ousuxa. 10 knacc: yae6uuk / I'. 5. Maxumes, b. B. Byxosues,
H. H. Corcknii. - 4-e m3n. — Mocksa : Ilpocsemenue, 2018, — 416 c.: wn. —

(Cpennee npodeccuornansoe 06paszosanue). — 50 9K3.

Msxumes T'. 5. Ouznka. 11 xiace: yuebuuk / I. . Makumes, B. B. ByxoBues,
B. M. Yapyrun. - 5- e u3n. — Mocksa : Ilpocsemenne, 2018. — 436 c.: w1 —

(Cpennee npodeccronansnoe obpazosanue). — 50 3K3.

Jorsnnenko O. B. @usuxa: yuebuuk / O. B. Jlorsunenko. — Mocksa: KuoPye,
2020. — 34lc. — (Cpenmuee mnpodeccruonansuoe obpasosanue). — URL:

https://www.book.ru. — Pesxum mocTyna: o MOAIKCKe.

Tpodumora T. U. Kypc Gpusuks ¢ npumepamu peniesys 3anay B 2-X ToMax. Tom
1 : yuebuoe nocobue / T. H. Tpodumosa, A. B. ®upcos. — Mocksa: KnoPye,
2020. — 577c. — (Cpenuee npodeccronansaoe obpaszopanue). — URL:

https://www.book.ru. — Pesxum MOCTYyTIa: IO TOJITHCKE.,

Tpodumora T. M. Kypc dusuku ¢ npumepamu pelreHus 3ama4 B 2-X ToMax. ToM
2 : yuebnux / T. Y. Tpodumosa, A. B. ®upcos. — Mocksa: KroPyc, 2020. — 378
¢. — (Cpennee npodeccronanstoe obpasosanue). — URL: https://www.book.ru.

— Pexxum poctyna: o moanucke.

IMuncexunii A. A, ®usuka: yueGnuk / A. A. Tunckui, I'. FO. Tpakosckuit; mox

obur. pex. K0. M. Jluka, H. C. ITypeiuesoit. — 4-e u3n., wemp. — Mocksa:

OOPYM: MHOPA-M, 2021. — 560 c.: un. — (Cpexnree mpodeccHOHANBHOE
obpazopanme). — URL: https:/new.znanium.com. — Pexum JocTyma: 1o
ITOJIIKCKE.
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Ponnonos B.H. ®Ouznka nns xosremxkei : yuebHoe mocofue s cpeamero
npodeccroransHoro obpazosanys / B. H. Poxnonos. — Mocksa : M3narenscTBO
IOpaiir, 2020. — 202 c. — (ITpodeccronansroe o0pazoBanue). —
URL: https://urait.ru, — Pexxum gocTyna: mo nosmucke.

JdononHuTeNLHAA IUTEPATYPa

Tpodumora T.U. Kparkuii kypc (u3KKM ¢ IpHMepamMu pelleHHs 3a/1ay yueOHOe
nocobue / Tpopumosa T.M. — Mockga: KnoPyc, 2021. — 279 ¢. — (Cpexnnee
npogeccronansEoe  0bpasopanue). — URL: https://www.book.ru. — Pexum

JOCTyma: 110 MOAITMCKe.

Tpogumora T. U. Ousuka: TCOpHUsl, pELIEHWe 3aj]a4, JIEKCHKOH : yyebHoe
nocobue / T. U. Tpodumosa. — Mockea KnoPyc, 2021. — 315 ¢. — (Cpennee
npogeccronansHoe o6pasoBanme). — URL: https://www.book.ru. — Pexum

HOCTyNa: 110 MOAIHCKE,

Tpopumona T. H. ®Ouzuxa ot A no 4. Cnpagounoe uznanue : cnpaBounux / T. U.
Tpopumosa. — Mocksa: KnoPyc, 2019. — 301 ¢ — (Cpennee
npodeccronanbHoe obpazopanue). — URL: https://www.book.ru. — Pexum

HOCTYTIA: 10 NMOAITHUCKE.

Tapacosa O. M. Jla6opaTopubie paboTEl O QHU3HKE C BOMPOCAMH U 3a1aHUSIMHU:

yuyebHoe mocobue / O. M. TapacoB. — 2-¢ u3p., ucnp. ¥ gmon. — Mocksa:

©OPYM: HHOPA-M, 2018. — 97 ¢ — (Cpennee mnpodeccuonambHoe

obpasosanue). — URL: https:/znanium.com. —Pesxim JIOCTYyIa: TI0 MOATHCKE.
WuTepHer-pecypen:

www.class-fizika.nard.ru («Knacc!uas nocka mis OO03HATETBHBIX ).

www.interneturok.ru («Bugeoypoku mo MPEAMETaM IIKOIBHOI IPOrpaMMel»).

www.infourok.ru (Bumeoypok# o [IpeAMETaM IIKOJIBHON MPOrpaMMsl).
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