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JeHHoctu «buosorusn»
IJIs 8 KJ1acca ¢ MCNnoJIb30BaHNEM 000PYy10BaAHUS IIEHTPA
«Touka pocra»

Cpok peanuzayuu npocpammsl — NPOSPAMMA pacciumana Ha 1 200 ooyuenus

I'pynna yuawuxca — 8 knaccos

KoaunuecTBo yacoB — 34; B Hegearo 1 yac

CocTaBuTenb: yuuTelb OMOJIOTUU

2023-2024 rr.



INOACHUTEJIBHAA 3AIINCKA

JanHas mporpamma pa3paboTaHa B COOTBETCTBUHM C TPeOOBaHUSIMHU
®denepanabHOro rocy1IapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO
obmrero oopazosanus (GI'OC OOO) u ¢ yuérom [IpumepHoii OCHOBHOI 00-
pa3oBaTeNbHON MporpaMmMbl OCHOBHOro ob6miero o6paszoBanus (IIOOIT
000), a Taxxe [IpumepHoit mporpaMMbl BOCITUTAHUS.

B mporpamme omnpenensitoTcss OCHOBHBIE IIEJIM M3Y4Y€HHUs Kypca Ha
ypOBHE 8 KJlacca OCHOBHOTO OOIIero o0pa3oBaHUs, IJIAHUPYEMbIE Pe3yib-
TaThl 0CBOEHUS Kypca «[IpakThuKym mo OMOIOTUMY: THIHOCTHBIC, METaIIPe/-
METHBIE, PEMETHBIC.

OBHIAS XAPAKTEPUCTHKA KYPCA «IIPAKTHKYM 11O BHUOJIO-
I'nn»

KitoueBbIM 3BE€HOM B M3YYEHUM OHMOJIOTHM SIBJISICTCSl MPaKTHYECKas
neaTelbHOCTh. [IporpamMma HanpapieHa Ha GOPMUPOBAHUE €CTECTBEHHOHA-
YYHOU (DYHKIIMOHATBLHON TPaMOTHOCTH YYaIluXCsl U OTPaA0OTKY MpaKTUye-
CKMX HAaBBIKOB OOYYaIOIIUXCS MO MPOBEACHUIO HAOIIOJEHUM, SKCIIEPUMEH-
TOB, IPUMEHEHHUIO METOJIOB HAYYHOTO UCCIICIOBAHUS, B TOM YHCJIEC IPUEMOB
paboThI ¢ TabOpaTOPHBIM 000pyI0BaHKHEM, IUGPOBLIMU AaTYMKaMU « Touku
pocTay.

Buenpenue sToro o60py0BaHus MO3BOJISIET KAUECTBEHHO U3MEHUTD
npoiiecc oOydenust ouonoruu. [losBrsieTcss BO3MOKHOCTh KOJIMYECTBEHHBIX
HAOJIOZICHUIM U OTIBITOB JJIA MOJYYeHHS TOCTOBEpPHOU MH(MOpMaIuu o 6uo-
JIOTUYECKUX TpoIeccax u o0bekTax. Ha ocHOBE MOMy4YeHHBIX IKCIIEPUMEH-
TaJbHBIX JAHHBIX OOYYarOIIUECs CMOTYT CaMOCTOSITENIbHO JENIaTh BBHIBOJIBI,
000011aTh PE3yIbTAThI, BBISBIATH 3aKOHOMEPHOCTH, YTO CIIOCOOCTBYET TO-
BBIIIICHUIO MOTUBALIMKM O0YYCHUS KOJbHUKOB.

B KoMIUIeKT IKOJIbHOM JTa0OpaTOpUM BXOST:

- becnipoBoiHAs M3MEpUTEbHAS CTAHIUS C BCTPOSHHBIMU JaTYMKAMU;

« IIporpammHoOe obecnieuenue st 00padOTKH U3MEPEHUI, TOATOTOBKU OT-

YETHOCTH;

« [InaHmeTHpIe KOMITBIOTEPHI AJ1s1 MHAUBUAYATHLHON paOOTHI;

« Cructema XpaHeHUS U 3apsIKU MUIAHIIETOB.

JIyist IpoBeIeHHsT SKCTIEPUMEHTOB IO OMOJIOTHH KOMITJIEKT OCHAIICH
JaTYUKaMU JJIsl U3MEPEHUS BIAKHOCTH, OCBEIIEHHOCTU, KUCIOTHOCTH, TEM-
nepatypsl. Kpome Toro, B mkoje ecTh 1aT4uKu, O3BOJIAIOIIUE OIIEHUTD pa-
00Ty CepAeYHO-COCYTUCTON U JBIXaTEIHLHON CUCTEMBI YEJIOBEKA.

OCOBEHHOCTH KYPCA

Kypc npexacrasmisier coboii cepuro 1a00paTOPHBIX PabOT U TPEHHUPOBOYHBIX
yIpaxxHEHHUH, KOTOpble HOCAT yueOHbIi XxapakTep. ConepikaHue Kypca mos-
BOJIAET OoJiee rIIyOOKO U3yUnTh TeMY «MeTobl OM0IOTUnY, Hau3y4eHHue Ko-
TOPOM OTBOJUTCS MAJIO BPEMEHU B Kypce «HenoBeK U ero 310poBbe». TeMbl
71a00paTOpPHBIX PabOT B COJEPKAHUU Kypca MO3BOJISIOT 3aKPENUTh HABBIKU
MUKpPOCKOIIMPOBAaHUS, IPOBEICHUs] HAOJIO/IEHUIA, TOCTAHOBKU OTBITOB, UC-
CJIeIOBaHUN. 3aHATUS PEKOMEHAYETCS MPOBOAUTH IO MOATPYMIaM, YTOObI



KXKIbIH YYCHHK HMEN BO3MOXKHOCTh CAMOCTOSITENIBHO TMOAKIIOYATh JaT-
YUKW, CHUMATh TTOKA3aHMs, aHATN3UPOBATh MH(OPMAITIIO Ha OCHOBE COOpaH-
HBIX JTAHHBIX.
TemaTtuka nabopaTopHbIX pabOT OCHOBaHAa Ha COJEPKAHUU IMPOTPAMMBI
y4eOHOTO TpeaMeTa
«buonorus» B 8 Ki1acce, MOKET PacHIUPATh WIM YIIIyOJIATh M3y4aeMblil Ha
ypokax Ouosioruu Marepuai. B nmporpamme npeasaraetcsi U30bITOUOE KOJIU-
4YeCcTBO JIA0OPAaTOPHBIX paboT. B 3aBUCHMMOCTH OT TOTrO, B KAKOM MOJIYTOJIUU
OyZeT u3ydyaTbcs Kypc U Kakoe KoJaudecTBo o0opyaoBanus «Touku pocta»
OyAeT JOoCTYImHO Ui pabOoThl, YYUTENIb MOKET BBIOMPAThH MOAXOISIINE TEMbI
nabopaTopHbIX paboT. B 11e10M 3a Kypc J0HKHO OBITH BBIMTOJIHEHO HE MEHEE
6 1abopaTOpHBIX padoT.
WMHCTpyKIIMK TIO IPOBEICHUIO MPEITIOKEHHBIX JTA0OPATOPHBIX pabOT pa3MeEIIeHbI B
MeToanueckoM nocooun bycnakosa B.B., [IeiHeeBa A. B. «Peanu3zanus o6pazoBa-
TENBHBIX MPOTPAMM ECTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOW HampaBlIeHHOCTEH
1o OMOJIOTHUHU € UCHOJb30BaHUEM 00opynoBaHus LeHTpa «Touka poctan» , 2021.
JlomyckaeTcsi ”3MEHEHHE MOCIIEI0BAaTEIbHOCTH BBIIIOJHEHUS JIA0OpaTOPHBIX padboT
[0 Mepe U3yUYEeHUs TEM B Kypce OMOoJIOTHH 8 Kilacca.
OOyuaromuecs MOTYT BBIIIOJIHUTh UCCIIEI0BATEIbCKUM MPOEKT € UCIOIb30BAaHUEM
o0opy1oBaHUs
«Touku pocTay MO OJHOMY U3 Pa3/eioB Kypca, a IOTOM 3alUTUTh €r0 KaK WHIU-
BH/IyaJIbHBIN UCCIIEIOBATEIIbCKUI ITPOEKT B 9 Kitacce.

B 3aHATHUA BKJIFOYAKOTCS 3a1aHUA 151 YIpaXHEHUs, ¢dop-
MUpYIOIIME (PYHKIHMOHAIBHYI0 €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTh 0OOydaro-
X Cs, B (hopmate OI'D. Pe3ynbTarsl OCBOCHHS Kypca He

oreHnBaroTca B Oammax. Crenuduaeckoid popMoit KOHTPOJIS SBIIIECTCS pa-
6ota ¢ mpubopamu, 1abopaTOpHEIM 000pyI0BaHKEM, MoielsiMUu. OCHOBHAs
1eJdb TUX MPOBEPOUHBIX PalOT: OMpeeieHUEe YPOBHSA Pa3BUTHS yMEHUUN
IIKOJIbHUKOB padoTaTh ¢ 000pYyI0BAaHUEM M TTPOBOIUTH SKCIIEPUMEHTAIbHBIC
UCCJICIOBAHUSI, TIJIAHUPOBATh HAOJIOJIEHUE WM ONBIT, BECTH CaMOCTOS-
TEJILHO MIPAKTHYECKYIO PadoTy.

HEJU U3YYEHUSA KYPCA «IIPAKTUKYM I10 BUOJOI' NMN»

HeasiMu n3ydeHus: Kypcea siBIISIFOTCS:
- (opMHpOBaAHNE YMEHHI HA IPAKTUKE TPUMEHSATH METOJIbI OMOJIOTHIECKOM
HAYKU TSI U3y4eHUsI OUOTIOTUYECKUX CUCTEM, B TOM YHUCJIE U OpraHu3Ma 4ue-
JIOBEKA;
- (opMupoBaHue yMEHUN HCHOIB30BaTh WH(MOPMAIUIO, TOJYUYCHHYIO B
X0Ji€ HAOJIOACHUN U AKCIIEPUMEHTOB, Il OOBbSICHEHUSI MPOLIECCOB U SIBJIC-
HUM KUBOU NPUPOJBI U )KU3HEAEATETbHOCTH COOCTBEHHOT'O OpraHu3Ma.
JocTtuxeHue 1eneid 00ecrneynBaeTCs pelieHuEM CISAYIONINX 3a/4a4:

1. MOHUMaHUE OCOOCHHOCTEW HAyYHBIX METOJOB: HW3MEpPEHHUE,
HaOJII0/ICHHE, PKCIIEPUMEHT, ONKUCAHUE,CPABHEHHUE;

2. OBJIQZICHUE TPAKTUYECKUMU YMEHUSIMU NPOBOJUTH HU3MEPECHUS,
HaOJII0JICHUS U DKCIIEPUMEHTBI, BTOM YHCJI€ C UCIIOJIb30BaHUEM 000pYyA0Ba-
HUs OnoJorndeckoi taboparopun «Touku poctay;



3. OCBOCHHE MPUEMOB aHAIM3a OMOJIOTHYECKON MH(pOpMaIUK, TOTY-
YEeHHOW Ha OCHOBE HAOJIOACHHUIM OMBITOB U MPUMEHEHUE €€ AJIs 00bsACHe-
HUS MTPOLIECCOB KUBHEIEATEIbHOCTH B OPraHU3Me YEJIOBEKa;

4. OCO3HaHWE M MPUMEHEHHE HAa MPAKTHKE TAaKUX MOHATUN Kak LEib
HaOI0/IeHHs (IKCIIEPUMEHTA), YCIIOBUA IPOBEACHUS HAOI0ICHUS (SKCIIEPH-
MEHTA), pe3yJbTaThl HAOMIOACHHS (IKCIIEPUMEHTA), TUTIOTE3a, (haKThl, BBI-
BOJIBI;

5. MPUOOpPETEHUE OIbITa PEHICHUs 3a1ad, GOpMUpPYOMUX PYHKIHO-
HaJIbHY}0 €CTECTBEHHOHAYYHYIOTPAaMOTHOCTh Ha npumepe 3anannid BIIP u
OUIIHN.

MECTO KYPCA «IIPAKTHKYM 110 BHOJIOI'MHW» B YUYEBHOM
IIJTAHE

JlanHast mporpamMma nperycMaTpuBaeT u3ydeHue Kypca B 8 Kiacce — BCEero
- 12 gacoB 3a cueT yacTHy4eOHOro TUIaHa, GOpMHUPYEMOH ydacTHUKaAMHU 00pa3o-
BaTEIbHBIX OTHOIIICHHUH.

YMK nox pen. U.H. [TonomapeBoit

COJEPXAHUE KYPCA

buosaornyeckas nadoparopus. [IpaBuna nosenenus u padboTel B KaOMHETE
c OuojornyeckuMu npudopamu U UHCTpyMeHTamMu. CBeTOBOM U U(POBOIA
MUKPOCKOII, YCTPOKWCTBO U IpaBuiia paboTel ¢ HUMU. [lociaenoBarenbHOCTh
M3rOTOBIICHUSI MUKpoOIIpernapaTa. Pemnienue 3a1a4 Ha ONpeAesieHne KpaTHO-
CTH YBEJIMYEHUSI MUKPOCKOTIA, KaKhe OOBEKTHI B KJIETKAaX U TKAHIX YEJIOBEKa
MO>KHO YBUJIETh ITPU PA3HOM YBEIMYEHUH, TOCIEI0BATEILHOCTh OATOTOBKU
MHUKpOCKOIIa K padoTe, MOCIeI0BaTENbHOCTh IPUTOTOBIICHUSI MUKPOIIpena-
paTa, OCJIEI0OBAaTEIbHOCTh U3YUEHHUSI TOTOBBIX MUKPOIIPENAPATOB (3aJaHus
c caiitoB ®UIIN, Cnam OI'9)

Jlabopamopnwie pabomst (1 no evibopy yuumerns)

1. MeToas! HUTOJIOTMYECKOTO aHAJIN3a ITOJIOCTHU PTa.

2. MI3ydyeHne TKaHEH 4YeloBEKa Ha TOTOBBIX MHUKpOINpENaparax. 3apucoBKa
pe3ynpTaToB HaOmoAeHus. HaxoxkieHne B3auMOCBSI3U CTPOEHHS KJIETOK U
TKaHEe! ¢ BBITIOTHSAEMON (PYHKITUEH.

3. JleiicTBue pepMEHTOB HA CyOCTpaT Ha MpUMEpE KaTaasbl.

4. MonenupoBaHHe JBH)KEHHSI PACTBOPUTENS Yepe3 MOJyIPOHULIAEMYIO
MeMOpany. [1n1a3mMonu3 uaemniazmMonns B KJIeTKax JIyKa.

Hayunble MeToabl M3y4eHMs KUBOW NMPUPOIBI. HAOIIOACHHUE, IKCIICPU-
MEHT, OlMCaHue, n3MepeHune, knaccudukamnus. HabmroaeHne u 3KkCrnepuMeHT
KaK BeayIIue MeTobl Ouosiorun. Pemenne 3amanuii Ha omnpeereHrue Hayd-
Horo metoja (¢ caiitoB ®UIIU, Caam OI'D). MenuimHckass UarHOCTHKA.
MenunyHa HaoXpaHe 310pOBbs HACEJICeHUs. BKi1al pOCCUNCKUX U COBETCKHUX
YYEHBIX B €€ pa3BUTHE.

Metoa u3mepeHusi (MHCTPYMEHTHI H3MEpEHUs). TOYHOCTh H3MEPEHUS.
[[Ixana n3ameputebHOrO nMpudopa, eAUHUILI u3MepeHus. CriocoObl CHUXe-
HUS NorpeimHocTy usmepeHuit. {udposeie naTunku 6uogornyeckoiiadbopa-
TOPUM: TEMIIEPATYpPbl, OCBEIIEHHOCTH, BIAKHOCTU. TexHnka 6e30nacHOCTU
npu pabore ¢ gatunkamu. [logroroBka gatumka K padore. [IpoBenenue us-



mepenuid. Coop maHHbIX. Pe3ynpTaThl cOOpa JaHHBIX B BHUE TaOJMIIbI, Ipa-
¢uka, nuarpammbl. CpaBHEHHE JaHHBIX JIBYX JATYUKOB.

Jlabopamopnwie pabomsr (1 no evibopy yuumeins)

W3mepenne TeMieparypbl pa3HbIX yacteit Tena. [loaroToBka qaTaukoB K pa-
0oTe, onmpeeNeHre YaCTOTRIM3MEPEHUH U croco0a 0TOOpaKCHHMsI TaHHBIX.
[IpoBenenne nzmepenuii. CoctaBieHUE CIOBECHOTO OMUCAHUS TOJIYYEHHBIX

pE3yNbTAaTOB MO Tpadukam, TabIUIaM, JHArpaMMaM.
Omnpenenenue YCC, ckOpoCTH KPOBOTOKA.
N3mepenne apTepraibHOTO JaBJICHUS TIPH MTOMOIIH TU(PpOBOii 1abopaTopuu

N3mepenne Temmneparypbl BHICTYNAIOIIMX YacTe Tella 4yeloBeKa WIU
*KUBOTHOTO. CpaBHEHHE C TeMIeparypoi Kopmyca tena (BozmoorcHo
nposedeHue KoJIeKmugHo2o ucciedoganuss Ilouck oTBeTa Ha BOIPOC
«IToueMy OTIMYAIOTCS MPOTMOPIUU TeNa Y CKAaHIUHABOB U I0KHOEBPO-
MEUCKUX HApPOJI0B?»)

Haoumonenme. Llens HaOmoeHus (Ha KaKoW BOMIPOC XOTHM HAMTH OTBET).
OObekThl HaOMIOACHHS (32 KaKMMH OpraHu3MaMu OyjaeM HaOroaath? )
[Ipenmet HaOMOAEHUS (UTO UMEHHO XOTHUM YBUJETh, y3HATH 00 3TOM Opra-
Hu3Mme?). Opranuzanust HaOmoneHus (korja, rae OyaeM HaOmogaTh?
Cxonbko opranu3moB BeiOepem? Kak nonro O0ynem HaOmonarh? CKOJIBKO
pa3 moBTOopuM HabmoaeHus?). @opma cOopa JaHHBIX, PUKcaIUs pe3ybTa-
TOB HaOJIIO/IeHU (IHEBHUK HAOI0IeHUH, Ta0au1a, JOoTOOTUYET, BUACOOTYET,
JTAHHBIE HAa KOMIIBIOTEPE C MporpaMMaMu K MU(PPOBBIM JaTuyuKaM). AHAINU3
pe3ynbpTaToB HaOmoAeHUs. BbiBojbl. JkcnmepumeHnT. OTaudue 3KCIEpH-
MeHTa OoT HaOmoneHus. llemp skcnepumenTa (Ha Kakod BOIMPOC XOTUM
HaiiTu 0TBeT). OOBEKTHI PKCMEPUMEHTA (32 KAaKUMH OpraHu3MaMH OyJem
HaOmomars? ). Ilpeamer skcnepuMeHTa (YTO HMMEHHO XOTHM YBHUJCTb,
y3HaTh 00 3TOM opranusme?). BeiBmkenue runotesbl(Kakyro rumoresy mMbl
XOTUM TIPOBEPUTH C TTOMOIIBIO CBOETO AKCIiepuMenTa?). Y ciaoBHs MpoBee-
HusiskcniepumenTa (Korma, B Kakux yciaoBUSIX OyaeM MPOBOJMTH OIbBITHI?
CkoJibKO TpyII OyAyT y4acTBOBaTh BAKCIIEPUMEHTE, CKOJIBKO OpraHU3MOB
Oyner B kaxaoil rpynme? YTo MMEHHO OylneT OTIMYaThCd IS KaxKIou
Ipynibl, TpaBuiao ogHoro otiauuus. Kak gonaroOyaem HaOmonats?
CxonbKo pa3 noBTopuMHadmoaeHus?). KonrponpHasa rpymnmna,
YCJIOBHS ISl KOHTPOJIbHOUM rpymnmbl. @opma cOopa AaHHBIX,PUKCALMS pe-
3yJbTaTOB HAOJIOICHUN (IHEBHHUK YKCIIEPUMEHTA, Ta0uiia, PoTooTueT, BU-
JIEOO0TYET, IAaHHBIEHA KOMITBIOTEPE C IMTporpaMMaMu K UG POBBIM TaTYUKAM).
AHanu3 pe3ynbTaToB HabO01eH s BBIBOIBI.
Pemenne 3amanunii OI'D Ha npoBeeHNE OMOJIOTMYECKUX OIBITOB M HAOIFOACHUH.
Pemenne 3amanuii Ha (QYHKIMOHAJIBHYIO TPaMOTHOCTh Ha TpUMEpe cep-
JeuHO-cocyaucTon cuctemsl (cTp.117-119 MeToanueckoe nocodue mo ouo-
joruu 111 « Todek poctay).



JlabopamopHwvie pabomwi (He menee 4 no evlbopy yuumens)

K Tteme «OnopHo-aBUrareibHasi CHCTEMA)

HccnenoBanne pedaeKTOPHOTO MPUTOKA KPOBH K MBIIIIIAM, BKIFOUYMBIIUMCS B pa-
oory.

OyHKIMOHAJIBHAS CepJIeUHO-coCcyucTas mpoda. OnpeaeneHue TpeHUPOBAHHOCTH
opraHusMa 1o GyHKIIMOHAILHOM Tpooe.

K Tteme «Cepae4yHo-cocyaucTasi CHCTEMA)

Hapymenne kpoBooOpaIieHus mpy HaJ0KEHUN KIyTa.

@OyHKITMOHAIbHBIE TTPOOBI HA PEAKTUBHOCTH CEPACUYHO- COCYAUCTON CHCTEMBI.
N3mepenue aprepuanbHOro napieHus. OnpeneneHue CUCTOINYECKOTO U MUHYT-
HOTO 00BEMOB KPOBH PACUETHBIM METOJIOM.

OmnpeneneHne MUHYTHOTO 00bEMa KpOBOOOpaIlleHHSI KOCBEHHBIM METOJIOM B IMOKOE
U niocyie GU3NYECKON Harpy3KH.

M3MeHeHre 4acTOThI CepJICUHBIX COKpAIIEHUH U KPOBSHOTO JaBJICHUS MpU hU3nde-
CKOM paboTe pa3IMIHOM TSHKECTH

K Tteme «/IpIxaTe/ibHasi CHCTEMAY

N3mepenne oobema rpyIHOM KIIETKH y 4YeloBeKa Mpu AbixaHuu OmnpenesieHue Jya-
CTOTBI JIBIXaHHUA B MOKOE M Tocie Gu3nyecko Harpy3ku HopmaiibHbIe TapaMeTphl
pecnupaTopHoi HyHKITUN

OneHka BEeHTWISLIMOHHON (DYHKLIMH JIETKUX.

Kak npoBepuTh catypanuio B JOMAITHUX YCIOBUSIX.

K teme «IIumeBapureabHas cucrema. O0OMeH BelleCTB U YJHEPTrUU CUCTEMA»
HetictBue (epMEHTOB CIIIOHBI Ha Kpaxmaj, (EepMEHTOB >KEIyJAOYHOrO0 COKa Ha
oenku. Bnustnue pH Ha akTMBHOCTH NHILEBAPUTENBHBIX (pepMeHTOB. (1aTuuk pH)
N3yueHne KHUCIOTHO-IIENIOYHOro OajlaHca MHUIIEBBIX MNPOoAyKToB OnpeaeneHue
HHEPro3aTpar Mo COCTOSHUIO CEPACYHBIX COKpAILICHUIM

K meme «Koorca u évioenumensvnas cucmema»
Ponb K0XM B TEIJIOPEryJsiLUM OpraHu3Ma (JaT4UKU TeMmIlepa-
Typbl W BIaxHOCTH) OXJaXJIeHUE Tena MPU MOTOOTIAECICHHUH
(https://www.getaclass.ru/edu/ohlazhdenie-ispareniem)

K meme «Hepenas pecynayusny
['mazo-cepneunas npoba I'. lanunu — b. Amnepa.
Omnenka (yHKIIMOHAJIBHOIO COCTOSIHUSI BEre€TaTHBHOM HEPBHOM CHCTEMBI 1O HMH-
nekcy Kepno. OmpeneneHue KOXHO-COCYIHCTOM peakiuu (METOA JiepMorpa-
buzma).
O1ueHKa BereTaTUBHOM PEaKTUBHOCTH aBTOHOMHOM HEPBHOM CHUCTEMBI (OPTOCTATH-
yeckasi npoOa). OnpeneneHre peakTUBHOCTH MapacHMIIaTUYECKOrO OTAelNia aBTo-
HOMHOW HEpBHOM CUCTEMBI (KIIMHOCTAaTHYECKast mpooa)
Onenka BereratuBHOro obecrneuenus (mpoda Maprunerrta). JlpIxaTenbHO-cepaey-
HbIN pednekc ['epunra.


https://www.getaclass.ru/edu/ohlazhdenie-ispareniem

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI IMYHOCT-
HBIE PE3YJIBTATHBI

[TaTproTHYECKOE BOCIUTAHUE:

OTHOIIEHUE K OMOJIOTMHM KaK K BaKHOM COCTaBJISIOLIEH KYJIbTYPhI, TOPJIOCTh 32
BKJIaJl POCCUHCKMX U COBETCKHUX YYEHBIX B Pa3BUTHE MHUPOBOM OMOJIOTHYECKOU
HayKH.

I'pa:xknanckoe BocnuTanme:

TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM JI€ATEIHOCTH IPH BBINOJHEHUU HC-
CJIEIOBaHUM, CTPEMIICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOLIY.
JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTH OLIEHHUBATh MTOBEJEHUE U TIOCTYIKH C IMO3HUIMH HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKON KYJIbTYpHI;

MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIMEKTA JIEATEIbHOCTH YEJI0OBEKA B MEIH-
[IUHE U OMOJIOTHH.

JcTeTHYECKOe BOCTIMTAHUE:

NOHUMAaHUE POJIU OMOJIOTUU B (POPMUPOBAHNU ICTETUYECKOUN KYJIbTYPhI TMUHOCTH.
IleHHOCTH HAYYHOI'O IO3HAHMSA:

pa3BUTHE HAYYHOH JTHOOO3HATEIBPHOCTH, HHTEPECA K OMOJIOTHYECKOM HayKe, HaBblI-
KOB HUCCIIE0BATEIBCKON EATEIbHOCTH.

®opMupoBaHUeE KYJIbTYPbI 310POBbS:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO;

coOJII0IeHre MpaBUIl 0€30MIaCHOCTH B OMOJIOTMYECKON J1a00paTOpUU U IPUPOAHOM
cpene.

TpynoBoe Bocniutanue:

aKTUBHOE Y4YacCTHE B PEUICHUU MPAKTUYECKUX 3a/au (B paMKax CEMbH, IIKOJbI, TO-
poJia, Kpasi) OMOJIOTMYECKOM M 3KOJIOTMYECKOW HANpaBIeHHOCTH, MHTEPEC K MpakK-
TUYECKOMY M3yUYCHUIO MPOodeccuii, CBSI3aHHBIX ¢ OMOJIOTUEH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

OpHUEHTAlMs Ha MPUMEHEHUE OMOJIOrMYeCKUX 3HAHUN MPH pellieHUH 3aa4d B o0Ja-
CTH OKpYXKaroliei cpeapl. Ananrtanus 00y4aronerocsi K M3MEHSIOIUMCS YCIOBHIM
COLMAJIbHOM U MPUPOJIHOM CPEAbl: aJICKBATHAsI OLICHKA MU3MEHSIOIIUXCS YCIIOBUU;
IPUHATUE pelIeHus (MHANBUAYAJIbHOE, B TPYIIIE) B U3MEHSIONIMXCS YCIOBHIX Ha
OCHOBAaHMH aHaJIM3a OUOJIOrMYEeCKON HH(POpMALINK; TUTAHUPOBAaHUE JEHCTBUI B HO-
BOM CUTyallMM HA OCHOBAHUH 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbBTATBI

YHuBepcalbHbIE TO3HABATEIIbHbBIC JIEUCTBUS

ba3zoBble JJornueckue aelicTBUA:

C yu€TOM TMPENIOKEHHOW OMOJIOTUYECKON 3aa4il BBISBISTH 3aKOHOMEPHOCTH B
paccMaTpuBaeMbIX (pakTax W HAONIOASHUSX; BBISIBISATH IMPUUMHHO-CIICICTBCHHBIC
CBSI3M TPU U3YUYEHUN OMOJIOTUYECKUX SBIICHUN U TIPOIIECCOB;

* JIETIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX YMO3a-
KJIFOUEHUN, YMO3AKJIIOUEHHH 10 aHaJIoTuH, (POpMyIMpOBaTh TUIIOTE3bI O B3a-
UMOCBSI3SIX;



* CAaMOCTOSITENIbHO BBIOMPATH CIIOCOO perieHrs yueOHoi OMOI0ru4ecKoi 3a-
nadd (CpaBHMBaTh HECKOJBKO BapHaHTOB pEIICHMs, BbIOMpaTh HamOojee

HO,Z[XO,Z[HHII/Iﬁ C y‘{éTOM CaMOCTOATCIBHO BBIACICHHBIX KpI/ITCpI/IeB).
ba3zoevie uccneooeamenvckue oeiicmeus:
¢ UCITIOJIb30BATh BOIIPOCHI KAK HCCJIe,HOBaTGJIBCKHﬁ HHCTPYMCHT IIO3HAHMW,

« hopMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;
* MPOBOJUTH MO CAMOCTOSITEIHLHO COCTaBJICHHOMY IUIaHY HaOJIO/ICHHE, He-
CJIOXHBIM OMOJOTUYECKUN DKCIEPUMEHT, HEOOJBINOE HCCIIEOBAHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEN OMOJIOrHYECKOTo 00BheKTa (Ipolecca) u3yde-
HUS, TPUYUHHO-CJICJICTBCHHBIX CBSI3ed M 3aBUCHMOCTEH OHMOIOTHYECKUX
00BEKTOB MEXKTy co00ii;
* CAMOCTOSITEILHO (OPMYJIUPOBATH BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJFOICHM S, SKCTIEPUMEHTA.
Paboma c unghopmayuei:
* IPUMEHSTH PA3TUYHBIE METOJIbI, HHCTPYMEHTHI U 3alpOCHI MIPU MOUCKE U
otOope Groornyeckor MHGOPMAIIMK UK JaHHBIX U3 UCTOYHUKOB C YUETOM
MPEIOKEHHON YUeOHOM OMOIOTHYECKOM 3a/1auu;
« BRIOUpaTh, AaHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OMOJOTUYECKYIO0 HH(OPMAIUIO PAa3TUYHBIX BUAOB U (DOpM mpecraBiie-
HUS;
* CAMOCTOSITEIILHO BBIOMPATh ONTHUMAIBHYIO (DOopMy MpeACTaBICHUS
nH(OPMAITUHU 1 WLTIOCTPUPOBATHPEIITIAEMBIC 3a/1a91 HECIIO)KHBIMH CXE-
MaMH, AuarpaMMaMu, HHOHM TpaduKoi U UX KOMOMHAIIMSIMU;

YHuBepcajJbHble KOMMYHHKATHBHbBIE HeHCTBUS
Obwenue:.
« BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKICHUS, BBIPAXKaTh AMOIMH B MPOIECCE
BBITIOJIHEHUS MPAKTHUECKUX U JTa00paTOpHBIX paboT;
* BBIpaXkaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
* IOHUMAaTh HAMEPEHUS IPYTUX, MPOSIBISATH YBAXKUTEILHOE OTHOIIICHUE K CoOe-
CEIHUKY U B KOPPEKTHOM (hopme GOopMyIHpOBATH CBOU BO3PAKEHUS;
* B XOJIe [Majora u/min JUCKYCCUU 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYX1ae-
MOI OMOJIOTMYECKON TEMbI W BBICKA3bIBaTh UJIEU, HAIICJICHHbIE HA PEIIeHUE Ono-
JIOTUYECKOM 3aJ1auMl U MOAepKaHne 01aroxenareabHOCTH OOIICHMS;
 MyOJUYHO MPEACTABIATH PE3YIbTATHI BHIMOIHEHHOTO OMOJIOTHYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIE0BaHUs, IPOEKTA);
+ CaMOCTOSITEJIBHO BBIOMpaTh (hOpMAT BHICTYIUICHUS ¢ YUETOM 3ajad Mpe3eHTa-
U1 U OCOOCHHOCTEH ayJIUTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIC H
MHACbMEHHBIE TEKCThI C UCTOJIb30BAHUEM WILTFOCTPATUBHBIX MAaTEpPUAJIOB.
Coemecmnuasn oeamenpbHocms (COMpyOHUYECmeEo):
« IPUHUMATH 11€JIb COBMECTHOM JIESITEIHLHOCTH, KOJJIGKTUBHO CTPOUTH JIEUCTBUS
1o €€ JOCTUXKEHHUIO: paclpeAesisiTh POJIK, 10TOBapUBATHCS, 00CYKIATh MPOLECC U
pe3yJIbTaT COBMECTHOM pabOThI;
* MUIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM PabOTHI, OMPEAENSITh CBOIO POJb (C
y4ETOM MPEANOYTEHUH M BO3MOYXKHOCTEH BCEX YYACTHUKOB B3aMMOICHCTBUS),
pacnpenemnsaTh 3aJa9d MEX Ty WICHAMH KOMaH/Ibl, y9aCTBOBATh B TPYIIIOBBIX (op-
Max paboTsl (00CyXIeHHsI, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMbI U UHBIC);
* BBITMOJHATH CBOIO YacTh PabOTHI, TOCTUTaTh KAYECTBEHHOTO pe3yibTara Mo CBO-
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€My HAIpPaBJICHUIO U KOOPJIMHUPOBATH CBOU JAECUCTBUSA C APYTHUMH YJIEHAMHU KO-
MaH/Ibl;

YHuBepcajbHbIe peryJsiTuBHbIC 1eUCTBUS

Camoopzanuzayus:
* BBISIBJISTH TPOOJIEMBI I PEIICHUS B XKU3HCHHBIX W YYCOHBIX CHUTYyaIusX,
WCITOJIB3YsI OMOJIOTUYECKUE3HAHNS;
* CAMOCTOATEIBHO BBIOUPATh CIIOCO0 pelieHns yaeOHOM OMOTOTHYECKON 3a1auH;
* COCTaBJISTH IJIaH JEUCTBUIN, KOPPEKTUPOBATH €0 MPU HEOOXOIUMOCTH;
« IeTIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonumpoins (pehrekcus):
* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U PEIICKCHH;

* 1aBaTh aJICKBATHYIO OLICHKY CUTYallMX U IIPELJIaraTh IUIaH €€ U3MEHEHHUS;

* OOBSICHATD OPUYHUHBI  JOCTH)KEHUS (HEAOCTUKEHHUSA) PE3yIbTaTOB -
TEJIBHOCTH, J1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY, YMETh HaXOJIUTh
ITO3UTUBHOE B MMPOU30LIEANIEN CUTYALINH;

* BHOCHUTb KOPPEKTHUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, U3ME-

HUBLIMXCS CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM.

MNPEAMETHBIE PE3YJIBTATDBI
[IpenMeTHbIE PE3YyNbTATHI:

- BJIaJICHUE OCHOBAMU MOHATUHHOTO ammapaTa ¥ HayqYHOTO Si3bIKa OMOJIOTHHU: UC-
M0JIb30BAHUE U3YYECHHBIX TCPMUHOB, MIOHATHUM, TEOPUH, 3aKOHOB Y 3aKOHOMEPHO-
cTeit 1 00bsICHEHNS HAOJIFOJaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBICHUI U TIPO-
IIECCOB;

- MIOHUMAaHKE CIIOCOOOB MOJYyYeHUsI OMOJIOTMYECKUX 3HAHUM; HAJIMYUe OIbITA UC-
MOJIb30BaHUSI METOIOBOMOJIOTHH C 1IEJIbI0 U3YUECHUS KUBBIX 00BEKTOB, OMOJIOTH-
YeCKUX SIBJICHUM U TIPOLIECCOB: HAOJIOICHUE, OTTUCAaHUE, TTPOBEJCHNE HECIOKHBIX
OMOJIOTMYECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM YMCJIE C UCIIOJIb30BaHUEM aHa-
JIOTOBBIX U HU(POBBIX MPUOOPOB U UHCTPYMEHTOB;

- YMEHUE OOBSICHSATH CTPOCHUE U MPOIIECCHI KU3HEAEATSIBHOCTH OpTaHU3Ma Ye-
JIOBEKA, €ro MPUCIIOCOOJIEHHOCTD K Pa3IMYHBIM SKOJIOTHYSCKUM (paKTOopaM Ha OC-
HOBE JIAaHHBIX HAOJFOJCHUN, IKCTICPUMEHTOB;

- YMEHHUE OINKUCHIBATh KJICTKH, TKAHU, OPTaHbl, CHCTEMBI OPTraHOB M XapaKTEePU30-
BaTh BaXKHEUIIIE OMOJIOTHIYCCKHE TIPOIIECCHI B OPraHU3ME YEIIOBEKA;

- YMEHHUE peliath yuyeOHbIe 3a7aul OMOJIOTHYECKOTO COACPKAHUS, B TOM YHUCIIE
BBISIBJISIT IPUYMHHO- CJICJICTBEHHBIC CBSI3U, TPOBOJAUTH PACUETHI, J1eJIaTh BHIBOIBI
Ha OCHOBAHUM MOJYYCHHBIX PE3YyJIbTaTOB;

- YMEHHUE CO3/1aBaTh U MPUMEHSTH CJIOBECHBIC U TpauiyecKre MOJICTH )1l 00bsIC-
HEHHUSI TIPOLIECCOBKU3HEICITEIIHHOCTH B TEJIE YEJIOBEKA;

- BlIaJICHUE HaBbIKaMU pabOThl ¢ MHGOpPMAIUEe OMOJOTHYECKOTO COJEpKaHUs,
IIpEeACTaBICHHON B pa3HO (popMe (B BHJIC TEKCTA, TAOIMYHBIX JaHHBIX, CXEM, I'pa-
(GbUKOB, IUATPaMM, MOJICIICH, H300paKCHHM );

- YMEHHUE TUTAaHUPOBATH MOJT PYyKOBOJICTBOM HACTABHUKA U TIPOBOAUTH YUEOHOE HC-
CJIEIOBAHME WJIH MTPOCKTHYIO paboTy B 00J1aCTH OMOJIOTHH; C yI€TOM HAMEYCHHON
e GOpMyIUPOBATh MPOOIEMY,TUTIOTE3Y, CTABUTD 3aJ]a4H, BEIOUPAThH aJIeKBaT-
HBIE METOJIBI JIJI UX



petieHusi, GopMyIHpoBaTh BBIBOBI; MyOIMYHO MPEICTaBIATh MOJyYEHHBIE pe-
3yJIbTaTHhI;

- 0OCO3HaHME HEOOXOAUMOCTH JIEHCTBUH 110 COXPAHEHUIO U YKPEIIJIEHUIO 3/10POBbs
YeJI0OBEKAa; YMEHHUE BbIOUPATh 11€JIEBbIE YCTAHOBKU B CBOMX JEHCTBUSX U MOCTYII-
KaxX I10 OTHOILIEHHIO K )KUBOH IIPUPOJIE, CBOEMY3I0POBBIO U 3I0POBBIO0 OKPYIKaIO-
IIUX;

- YMEHHE UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS U HABBIKH JJIs 3JI0POBOT0 00pasa
KU3HU, COATAaHCHPOBAHHOTO MUTAHUS U (PU3NYECKOW AKTUBHOCTU; HETIPUSTHE
BPEIHBIX IPUBBIYEK U3aBUCUMOCTEN.



TEMATHYECKOE IINTAHUPOBAHMUE

Tema  [Koua-B T. 4. 1adopa- 0P ®opmbl 3a-
BO TOP- HbIE HSATHI
yac padoThI
Buosoru- 2 1 Buneo «IIpumenenne uppoBbIX MHUK- Jlabopa-
qecKasIa- pockomoBy https://bio8c-vpr.sdamgia.ru | TopHsie pa-
6 KartaJor , 3amanus 4.1, 4.2, 00THI, TpE-
oparo- 5.1,5.2 HUHT
pust
Hayumsre 3 1 https://nsportal.ru/shkola/biologiya/li- JlaGopa-
METOBIN3Y- brarv/2014/03/1?/ metodlcheskava—raz— TOPHBIE
rabotka-uroka-s-ispolzovaniem-eor- paboThl,
qeinzm K- metody BHJIEO0-
BOH IIpH- PDII. buonorus 8 knacc. Ypoku 4-5 YPOK,
poxasl. Me- TPEHUHT
TOJIU3MEpE-
HUS
Hab6mronenue. | 7 4 https://globallab.org ITpoekts ¢ natuu- | Jlaboparop-
KaMHu HBIC
https://www.getaclass.ru/edu/ohlazhdenie- pa6otsr, Tpe-
ispareniem HUHT,
DKCIIEPUMEHT OxnakJeHne UCTIAPCHUEM pa-
6ora c
-
po-
BbIMHA
JaTdu-
KaMun
HTroro 12 6



https://bio8c-vpr.sdamgia.ru/
https://bio8c-vpr.sdamgia.ru/
https://nsportal.ru/shkola/biologiya/library/2014/03/17/metodicheskaya-razrabotka-uroka-s-ispolzovaniem-eor-metody
https://nsportal.ru/shkola/biologiya/library/2014/03/17/metodicheskaya-razrabotka-uroka-s-ispolzovaniem-eor-metody
https://nsportal.ru/shkola/biologiya/library/2014/03/17/metodicheskaya-razrabotka-uroka-s-ispolzovaniem-eor-metody
https://nsportal.ru/shkola/biologiya/library/2014/03/17/metodicheskaya-razrabotka-uroka-s-ispolzovaniem-eor-metody
https://nsportal.ru/shkola/biologiya/library/2014/03/17/metodicheskaya-razrabotka-uroka-s-ispolzovaniem-eor-metody
https://globallab.org/
https://www.getaclass.ru/edu/ohlazhdenie-ispareniem
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPO-
HECCAOBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYEHUKA
ITonomapesa U.H., Hukonaes 11.B., Kopaunosa O.A.; nox pegaxkuueit [lonomapesoii
W.H. buonorus, Sknacc/ O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «l3maTenb-
ckuit nentp BEHTAHA-T'PA®»; Axiimonepnoe obuiectBo «M3narensctBo [Ipocserie-
HUEY;

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Bycnakos B.B., IIsineeB A. B. Peanuzanus o0pazoBaTeabHBIX IPOTPaMM €CTECTBEHHOHAYY-
HOH

Y TEXHOJIOTUYECKON HATIPABIEHHOCTEH 0 OMOJIOTHH ¢ UCTIOJIB30BAHUEM 000PYIOBAHUS
nentpa «Toukapocrtay Metoauueckoe mocodoue. — M. , 2021

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
@OUIIN https://ipi.ru POII https://resh.edu.ru/

SKnacc https://www.yaklass.ru/

WHTepHeT-ypok https://interneturok.ru/lesson/biology/

I'mo6anJlab https://globallab.org

Caiit ®UITU. OTkpbIThIi 6aHK 3aAaHUN 711 (POPMUPOBAHMS €CTECTBEHHO-HAYUHOM
rpamoTHOCTH [DnekTponHbIi pecypce]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenkiyestestvennonauchnoy-gramotnosti (nara oopamenus: 10.05.2021).
Caiit Enunas komiekuus tudpoBbix 00pa3oBaTeIbHbIX PECYPCOB [ DIEKTPOH-

HbIi pecypc]: — URL:http://school-collection.edu.ru/catalog (mara oOpamieHwust:
10.05.2021).

Caiit ®@enepalibHbII LIEHTP HHPOPMAIIIOHHO-00pa30BaTEIbHBIX pe-

cypcoB [Dnextponnsiiipecypc]: — URL: http://fcior.edu.ru/ (mara o6-

pamenus: 10.05.2021)

[Tudpossie madopatopuu Releon [Dnexrponnsiii pecype]: — URL:

https://rl.ru/ (natao6pamienus: 10.05.2021).

Kpyrasiii cron: Hudpossie 1aboparopun B COBpeMEHHOM 11kose [Dnek-

TpoHHBIH pecypc]: —URL: https://www.youtube.com/watch?v=qBj-

tolw2N4 (mara obpamienus: 10.05.2021).
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