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Pabouas mporpamma o BHEypouHO# nesrenbHOCTH «l[IpakTryeckas Omonorus» padpadoTraHa B
COOTBETCTBHUH ¢ TpeOoBaHuAMHU DeiepalibHOTO TOCYIaPCTBEHHOIO 00Pa30BaTEeILHOIO CTaHIapTa
OCHOBHOT0 00111eT0 00pa30BaHMS.

Pabouast mporpamMmma pa3paboTaHa Ha OCHOBE MPOTPAMMEI €CTECTBEHHON HAMPaBICHHOCTH IO
Ouosioruu C ucnosb3oBanueM obopyaoBanus «Touku Pocta». ABrop B. B. bycnakos A. B.
IIb1HEEB.

B pamkax peanuzauuu QenepanbHOro rocyJ1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOT'O 00111ero 00pa3zoBaHus n3ydeHue yueoHoro npenmera «buonorus:

Kuaacce KoanuyecTBo 4acoB B HeaeII0 Bcero yacosB 3a roag
7 1 34
8 1 34
9 1 34

Y4eOHO-MEeTOANYIECKHH KOMILIEKC
1. becranos, ILU., Jopodpee M.B. Peammszamus 00pa3oBaTenbHBIX IPOrpaMM
€CTECTBEHHOHAYYHOW U TEXHOJOTMYECKOW HAIpaBJICHHOCTEM MO XHMUU C HUCIOJIb30BAaHUEM
obopymoBanus meHTpa «Touka pocra»: mMeromudeckoe mocobue/ becmamoBa IT.M. Mockga,
2021.— 156 c.
2. becnanos, I1.1. Peanu3zanus o0pazoBaTeIbHBIX MPOTPaMM MO XUMHUHU C UCIOIH30BAHUEM
o0opynoBaHus eTckoro Texnonapka «llkonpHbIM KBaHTOpUYM» 8§ — 9 Ki1acchl: METOUYECKOE
nmoco6ue/ becnamosa I1.M. Mocksa, 2021.— 156 c.
3. Metoauyeckiue  peKOMEHJAlMM MO  CO3JaHWI0 W (DYHKIHOHHPOBAHUIO B
00111€00pa30BaTEIbHBIX OPTraHMU3AIUAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH M MajbIX
ropojiax, EeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIpaBIIEHHOCTEU
(«Touka pocTtay)(yTBEpKACHBI pacnopsskeHHeM MUHUCTEpCTBA MpocBelieHus Poccuiickoit
®denepanu ot 12 suBaps 2021 © Ne P-6) — URL: http://www consultant
ru/document/cons_doc_ LAW_374694/ (nata obpamienus: 27 06 2021).
4, Touka pocra. Cebutka https://tochkarosta.68edu.ru (nara ooparienus: 27 06 2021).

Heas u 3apaun. [lenv npocpammvl. cTpaTerus, (UKCHUpYIOIIas >KeJaeMblii KOHKPETHBIN
pe3yabTart, coaeprkalias B ce0e pa3BUBarOLIUe, 00y4Jarollue U BOCIIUTATEIIbHBIE ACTIEKTHI.

Peanuzanusi OCHOBHBIX 001I€00pa3oBaTeNbHBIX MpPOrpaMM IO Y4eOHbIM  IpeaMeTam
€CTECTBEHHO-HAyYHOM HAIIPaBJIECHHOCTH, B TOM YHCJIE B PAMKax BHEYPOUYHOH JESITEIBHOCTH

oOydaromuxcsi;  pa3paboTka W peaju3anus  Pa3sHOYPOBHEBBIX  JIOTIOJHUTEIBHBIX
00111e00pa30BaTEIbHBIX MPOTPAMM E€CTECTBEHHO-HAYYHON HAMPABJICHHOCTH, a TaKKe HWHBIX
porpamm, B TOM qrclie B KaHUKYJISIPHBIN MEPHUO/I.

3a0auu: 3TO KOHKPETHBIC IIYTH MIOCTIDKEHHS [ENW, OHH TOIPA3NENIOTCS Ha TPYIIIBL
oOyuyaromue (MpeIMeTHbIe), pa3BUBAIOLIME (KAaKWe TBOPUYECKHE CIHOCOOHOCTH, KIIIOUYEBBIE
KOMIIETEHIIMH MOTYT C(POPMHUPOBATHCS, BOCIIUTATEIFHBIE KAYeCTBA 00YJatOITIXCSI.
[TpopmibHbBli  KOMIUIEKT — OOOpymoBaHHs — oOecreunBaeT  3(pQeKTHuBHOE  JAOCTHXKEHHE
00pa30BaTEeNbHBIX PE3YJIBTATOB OOYYAIONIMMHCS TI0 MpOrpaMMaM €CTECTBEHHO-HAyYHOU
HaNpaBJIEHHOCTH, BO3MOKHOCTh YIITyOJIEHHOTO M3Y4YEHUS OTAETBHBIX MPEIMETOB, B TOM YHCIE
s (OPMUPOBAHUS H300PETATENBCKOT0, KPEAaTUBHOTO, KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHS
(YHKLIMOHAJIBHON TI'PaMOTHOCTH Yy OOydYaroIMXcs, B TOM YHUCIE €CTECTBEHHO-HAy4yHOH U
MaTEeMaTUYECKON.

Cpoxn peammsauuu. [IponomxuTenbHOCTh 00pa30BaTENBHOrO IMpolecca MO KaXAoMy TOoay
00ydeHus1, ITATOB.

®opmbl 00y4eHHsI OYHAs, C MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.



https://tochkarosta.68edu.ru/

@DopMbI OPraHU3alNH JesITeJIbHOCTH: TPYIIOBbIC, UHAUBUAYAIbHbIE, BCEM COCTABOM.
Pe:xuM 3ansaTuii. 1 yac B Heeio.

I[lnannpyemble pe3yabTaThbl 00yueHus mo kypcey «buosorust 7—9 kiace»
IIpeaMeTHbIE pe3y/ibTaThI:

1) bopMupoBaHHE IEHHOCTHOTO OTHOILIEHUS K )KHBOU MPHUPOJIE, K COOCTBEHHOMY OPraHU3MY;
MOHUMAaHUE POJIH OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI
MUDA;

2) yMeHHE MPUMEHSTh CUCTEMY OMOJIOTUYECKUX 3HAHUN: PACKPBIBATh CYIIIHOCTh KUBOTO,
Ha3bIBATh OTJIMYUA ) KUBOI'O OT HC)KUBOI'O, IICPCUUCIIATE OCHOBHBIC 3aKOHOMECPHOCTU
opranu3anuu, QyHKIHOHHUPOBAHUS OOBEKTOB, SIBIICHUH, MPOIIECCOB KUBOW TIPUPOIBI,
HBOJIIOI[MOHHOTO PAa3BUTHUSI OPraHMUECKOTO MUPA B €T0 €AMHCTBE C HEXKMUBOM MPHPOJION;
c(OpPMHPOBAHHOCTh NPEACTABICHUI O COBPEMEHHOM TEOPHH IBOJIOIIMHA U OCHOBHBIX
CBUJICTENHCTBAX BOJIOIINH;

3) BiaJieHue OCHOBaMH MOHSATUHHOTO alapara u Hay4HOro s3bIKa OMOJIOTHUHU: UCTIOIB30BaHUE
M3YYEHHBIX TEPMHUHOB, IOHATUH, TEOPUIA, 3aKOHOB U 3aKOHOMEPHOCTEH JIJIs1 OObSICHEHUS
HA0II0/ITaeMBIX OMOJIOTHUECKUX OOBEKTOB, SBICHUHN U MPOLIECCOB;

4) noHnMaH#e crocO0O0B MOTyYSHHUST OMOIOTMYECKUX 3HAHUIA;, HAIMYHE OIIbITA UCTIONb30BAHUS
METOO0B OHMOJIOTHH C [CJIbIO U3YUYCHUS KUBBIX O6’I)CKTOB, OMOJIOTMYECKUX SIBICHUIN U
IPOIIECCOB: HAOIIOICHHUE, OTUCAHNE, TPOBEJCHNE HECTIOKHBIX OMOJIOTUYECKUX OMBITOB U
SKCIICPUMCHTOB, B TOM HYHUCJIC C UCIIOJIb30BAHUCM aHAJIOT'OBBIX U HI/I(i)pOBLIX

pruOOpPOB U HHCTPYMEHTOB;

5) yMeHue XapaKkTepr30BaTh OCHOBHBIE TPYIIIBI OPraHU3MOB B CUCTEME OPraHMYeCKOro Mupa (B
TOM YMCJI€ BUPYChI, OaKTE€PUHU, pACTEHUs, TPUOBI, )KUBOTHBIE): CTPOEHUE, IPOLIECCHI
KHU3HEIEATEIbHOCTH, UX MTPOUCXOK/ICHNE, 3HAUCHHE B IPUPOJIE U )KU3HU YEJIOBEKa;

6) yMeHHEe OOBSICHATH MOJ0KEHUE YEJIOBEKa B CUCTEME OPraHUYeCKOTro MUPa, €ro
MMPOUCXOKACHUEC, CXOACTBA U OTINYHA YCTIOBCKA OT ) KUBOTHBIX, XapaKTCPU30BATb CTPOCHUC U
MPOIIECCHI KU3HEIEATEIFHOCTH OpraHu3Ma YeJI0BEKa, ero MPHUCIIOCOOICHHOCTD K Pa3INYHBIM
AKOJIOTUYECKUM (PaKTOpaM;

7) YMCHUCEC OIMMUCHIBATH KJIICTKH, TKaAHWU, OpTraHbl, CACTCMbI OPraHOB U XapaKTCPHU30BaTh
Ba)KHEHIIME OMOJIOTHYECKHE TPOLIECCHl B OpraHu3Max pacTeHUH, )KUBOTHBIX M YeJIOBEKa;

8) chopMUpPOBAaHHOCTb MPEICTABICHUN O B3aMMOCBSI3U HACIIEJOBAHUS ITOTOMCTBOM IPU3HAKOB
OT POAUTENBCKUX (POPM C OpraHu3alnmen KIeTK1, HaTMYUEM B Hell XpOMOCOM Kak HOCUTeNeH
HacJeICTBEHHON HH(OpMaIK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIE0OBAaHUS PHU3HAKOB;

9) chopMupOBaHHOCTH NMPEACTABICHUI 00 OCHOBHBIX (paKTOpax OKpYXKarollei cpesibl, UX poJu
B )KU3HEESATEITHLHOCTH 1 3BOJIOIIMHA OPTaHU3MOB; MPENICTaBIICHIE 00 aHTPOITOTEHHOM (haKTOpE;
10) chopMHUpOBaHHOCTH MIPEACTABICHHUI 00 IKOCUCTEMAX M 3HAYCHUH OMOpa3zHOo00pasws;

0 TII00ANBHBIX SKOJOTHYECKUX MPoOIeMax, CTOSIINX Mepe]] YeITOBEYSCTBOM U CIIOCO0ax

UX TIPEOJI0JICHHS;

11) ymenue pemarb ydyeOHbIE 3a7ayll OMOJOTHUECKOTO COJAEP)KaHUs, B TOM YHUCIE BBISBISATH
MPUYUHHO-CIEICTBEHHBIE CBSI3M, NPOBOAUTH pAcuéThl, JeNaTh BBIBOABI HAa OCHOBAaHUU
MOJTy4YEHHBIX pe3yIbTaToB;
12) ymeHue co3gaBaThb M IPUMEHATH CJIOBECHbIE U TpaduyecKkue MoJENH s OOBSICHEHUS
CTpOCHUS AKHUBBIX CHUCTEM, SBJICHUN u MIPOLIECCOB KHUBOMU MPUPOJIBI;
13) nmoHumaHue BKJIa/la POCCUICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHE OMOJOTHYECKHX HAYK;
14) BnageHue HaBbIKaMH pPaboOThl ¢ uWHGOpMaIMeld OHOJIOTHYECKOTO  COJNEp KaHus,
MPEACTaBICHHOW B pa3HOW (opme (B BUIE TEKCTa, TaOIMYHBIX JAHHBIX, CXE€M, TI'pa(uKOB,



JIarpaMM, MoJieiei, M300paKeHU), KPUTUYECKOTO aHaln3a WHGOpPMAIlMd W OICHKUA €€
JIOCTOBEPHOCTH;

15) ymeHue miaHupOBATh MO/ PyKOBOJICTBOM HACTaBHHUKA U MPOBOJIUTH y4eOHOE HCCIIEOBAHUE
WIA TPOCKTHYIO paboTy B 00JacTh OMOJIOTMH; C Y4€TOM HaMEUEHHOH Ienu (OopMyIHpOBaTh
HpO6JICMy, THUIIOTEC3Yy, CTAaBUTbH 3a/advu, BLI6I/IpaTB AACKBATHBIC MCTOJbI IJid KX PCUICHUA,
dopMynHupoBaTh  BBIBOJBI,  MYyOJIMYHO  TPEICTAaBISATH  TOJYYCHHBIE  pE3yJIbTAThI,
16) ymMmeHHEe HHTErPUPOBATh OMOJIOTUYECKUE 3HAHUS CO 3HAHHUSMHU JIPYTUX YYCOHBIX MPEIMETOB;
17) chopMHUPOBAHHOCTH OCHOB 3KOJOTMYECKOW TPAMOTHOCTH: OCO3HAaHHE HEOOXOJIMMOCTH
JICHCTBUH 10 COXpaHEHUIO OMOpa3HOOOpa3us U OXpaHe MPHUPOTHBIX IKOCUCTEM, COXPAHCHHIO U
YKPEIUICHUIO 370POBbS YeNIOBEKa; YMEHUE BbIOMPATH 1IE€JIEBbIC YCTAHOBKH B CBOUX JCHCTBUSX H
MOCTYIKAaX MO OTHOULICHUIO K KUBOW MPHPOJE, CBOEMY 3/0POBBIO U 3A0POBBIO OKPYKAIOIIUX;
18) ymeHHe HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHWS W HABBIKW JJI 3I0POBOTO 00pa3a >KH3HH,
cOaIaHCUPOBAHHOTO NUTAHUS U (PU3MUYECKON AaKTMBHOCTHU; HENPHUSITHE BPEIHBIX NPUBBIUEK U
3aBUCUMOCTCH; YMEHHE MPOTHBOJCHCTBOBATh JOKCHAYYHBIM MAHUMYJSALUSAM B  00JIACTH
3JI0POBBSI;

19) oBianeHue mpreMaMu OKa3aHHS IMEPBOM MOMOIIU YEJIOBEKY, BBIPAIUBAHUS KYJIbTYPHBIX
pacTeHu U yXoja 3a JOMAIIHUMH )KABOTHBIMU;

JInuHOCTHBIE Ppe3yabTaThl OCBOEHHS OCHOBHOM 00pa30BaTeiabHOW HpPOrpaMMbl OCHOBHOI'O
o01iero o0pa3oBaHusl JOJDKHbBI OTPaXKaTh:

1) BocnuTaHue POCCUMCKOM TIpakJaHCKOM MAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OtedecTBy, NPOLIJIOMY M HACTOAILEMY MHOIOHAIlMOHAJILHOIO Hapoaa Poccuu; oco3HaHue cBoei
THUYECKON NMPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYPbl CBOETO Hapo/a, CBOETO Kpasd,
OCHOB KYJIBTYPHOI'O Hacjenus HapoloB Poccuu M uenoBedyecTBa; yCBOEHUE I'yMaHUCTHUYECKHUX,
JEMOKPAaTUYECKUX M TPATUIUOHHBIX [IEHHOCTEH MHOTOHALMOHAJIILHOTO POCCUHCKOTO 0OIECTBA;
BOCIIMTAaHHUE YyBCTBAa OTBETCTBEHHOCTH U J0JIra nepel Ponnnou;

2) QopmupoBaHHME OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHMIO, TOTOBHOCTH U CIIOCOOHOCTH
0o0yJaroImuxcst K CaMOpPa3BUTUIO U CaMOOOpPa30BAaHHIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHHUIO NalbHEWINEH MHIMBUIAYaTbHOW TPAEKTOPHUH
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpe npodeccuil u nmpophecCuOHATbHBIX MPEANOYTEeHUH,
C yd4€TOM YCTOMYMBBIX IO3HABaTEJIbHBIX MHTEPECOB, a TaKXKE€ HAa OCHOBE (HOPMHPOBAHUS
YBa)XXUTEJILHOTO OTHOLIEHUS K TPYly, Pa3BUTHS OIbITA Y4ACTHS B COLIMAIILHO 3HAYUMOM TPY/IE;
3) dbopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKM M OOLIECTBEHHOW MpPaKTHKH, YUUTBIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOIO MUPA;

4) popMupoBaHrEe OCO3HAHHOTO, YBAKUTEIBLHOIO U JJOOPOKEIATEIBHOTO OTHOUICHHUS K IPYTOMY
YeJIOBEKY, €ro0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, Bepe, TPakJaHCKON MO3UIUH, K
UCTOpPUH, KYJIbTYpE, PEJIUTHH, TPAOULMIM, S3bIKaM, LEHHOCTAM HapoxoB Poccuu um Haponos
MUpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJOr C APYTUMHU JIOABMH M JIOCTHraTh B HEM
B3alMOIIOHMMAHHS;

MertanpeameTHble pe3ysibTaThl OCBOEHUS OCHOBHOI 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHusl JOHKHBI OTPaXKaTh:

1) ymeHue caMOCTOSITEIHHO ONPEACIIATH IIEJIM CBOETO OOYUEHHS, CTAaBUTh U (DOPMYIUPOBATH TSI
ce0s1 HOBbIE 3a7]auil B yuéOe M MMO3HaBaTeIbHON JIEesTeIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI
CBOEH NM03HABATEIbHON JESITENbHOCTH;

2) yMEHHME CaMOCTOSITEIbHO IUIAHUPOBaTh IYTH JOCTH)KEHUS ILeJeld, B TOM 4HCIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaATh Hanbosee 3 (HEKTUBHBIE CITOCOOBI PEIIeHUsT YIeOHBIX U
[I03HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTb CBOM [EHCTBHA C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYILECTBIISATh
KOHTPOJIb CBOEH JEATENILHOCTH B NPOLECCe ITOCTUKEHHUS Pe3yibTaTa, OMPEAesTh CIIOCOObI



JeMCcTBUI B paMKax MPEATIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLICICS CUTYaLNEH;

4) yMeHue OIIeHUBATh MPABUIIBHOCTD BBINOJHEHHS Y4eOHOI 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH
€€ pelleHUs;

5) BiajileHHME OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLIEHKH, MPHUHATHUSI PELIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOMN U MO3HABATEIHHON JESATENbHOCTH;

6) yMEHHE OmpeAeNATh TOHATHS, CO3JaBaTh OOOOINEHHUs, YCTAaHABIWBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU ISl KilacCU(UKALINY,
YCTaHABIMBaTh IMPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE  pacCyXICHHE,
YMO3aK/IIo4YeHrne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BHIBOJIBI;

7) yMeHue co3/1aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJEIH U CXEMBbI JIJIs
peleHus: yueOHbIX U TO3HABATENIbHBIX 33/1aY;

8) CMBICTIOBOE YTCHUE;

9) yMeHue OpraHu30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSATENBHOCTD C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HWHIMBUAYAJBHO M B TPYIIE: HAXOJUTH OOIIee pelieHue u
pazpemiaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMMA U yuéTa HHTEPECOB; POPMYITUPOBATH,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHUE;

Onucanue MaTepuaJIbLHO-TEXHHYECKOI 0a3b1
neHTpa «Touka pocra», HCNOAB3yeMOro IS peaau3anuu
o0pa3oBaTe/IbHBIX IPOTPAaMM B PaMKaXx NpenojiaBaHusl O0MOJIOTHH H IKOJIOTUH
MarepuanbHo-TexXHHUeCcKas 06a3a neHTpa «Touka pocTay BKIOYAeT B cedst nudpoBbie
nabopaTopun, HAOOPHI KJIACCHYECKOTO OOOpPYIOBaHUS I TIPOBEICHUS OHOJIOTHYECKOTO
IOPaKTUKyMa, B TOM YHCJIE C HCIIOJIb30BAHUEM MHKPOCKOINOB. YUHThIBasi MPAKTUYECKHH OIBIT
NPUMEHEHHUS JaHHOTO 00OpYAOBaHUS Ha ypokKaxX OHMOJIOTMHM M B IPOEKTHO-HUCCIEI0BATENbCKON
NeSITeIbHOCTH, CHeNlaH OCHOBHOM aKIIEHT Ha ONucaHuM LU(QPOBBIX JabopaTopuil M MX
BO3MOXKHOCTSX. [Ipu 3TOoM nudpossie 1aboparopun B koMriekTauuu «buonorus», «Konorus»,
duznonorus» CcoJepKar Kak WHIMBUAyalIbHbIC NAaTYMKU, TAK M MOBTOpsomiuecs (Tadm. 1).
Ha3Banusi mocnenmHux B TPUBEACHHOW TaONUIE BBIACICHBI KypcuBOM. Hammume momoO0HBIX
HOBTOPSIOLIMXCS ~ JAaTYUKOB  pacUIMpsieT  BO3MOXHOCTH  Mejarora 1o  OpraHu3aluu
71a00paTOPHOIO MPAKTUKYMA.
Tabmuua 1 Jlatunku nudpoBeIX J1a60paTOpHi 0 GMOIOTHUH, SKOJIOTHU U (PU3HOIIOTHI

Ne i/ Buogorus
1 BrnaxnocTtu Bo3myxa
2 DJIEeKTPONPOBOIUMOCTH
3 OcCBeNEHHOCTH
4 pH
5 TemmepaTypsl OKpyXKaroliei cpeabt




Conep:xkanue

7 kaacc (1 yac B HeJeI10)

Yacts 1. OOmue cBeaeHus: 0 MUpE )KUBOTHBIX (1 1)

Yacts 2. CTpoeHue Tena )KUBOTHBIX (24)

Yacrts 3. [Toamapcerso [Ipocreitmue, nnn OaHOKIETOUHbBIE (44)
Yacts 4 [ToamapctBo Muorokierounsie (14)

Yactb 5 Tunsl [Inockue uepsu, Kpyrisie uepBu, KosnbuaTtsie uepBu (54)
Yacte 6 Tun Mostrocku (44)

Yacte 7. Tun Unenucronorue (6 4)

Yacts 8. Tun Xopaossie. becuepennsie. Hagknace PeiObr (24)
Yactp 9. Kitacc 3emHOBOIHBIE, Wit AMbuOuu (24)

Yacts 10. Knacc IIpecmbikaromuecs, niau Pentuanu (24)

Yacts 11. Knace ITtuisr (34)

Yacte 12. Knacc Mnekonuraromiue, uiu 3sepu (249)

8 kuacc (1 yac B Hees110)

Yacte 1. Opranusm yenoseka. O6muit 0030p (34)

YacTts 2. OnopHo-aBuratesbHas cuctema (64)

Yacte3. KpoBb kpoBooOparnieHue (54)

Yacts 4. [Ipixanue (54)

Yacts 5. [TumeBapenue (64)

Yactp 6. OOMeH BemecTs (34)

Yacts 7. Koxa (34)

Yacts 8. HepBHas cucrema (34)

9 kaacc (1 yac B Hee110)

Yactp 1. 3aKkOHOMEPHOCTH KU3HH HA KIIETOYHOM YpOBHE (54)
YacTs 2. 3aKOHOMEPHOCTH KU3HU Ha OpraHU3MEHHOM ypoBHe (174)
Yactp 3. 3aKOHOMEPHOCTH B3aUMOOTHOIIEHUH OpPraHU3MOB U cpeibl (124)

buoJiorus pacrenui:

Hpixanne nuctbeB. [[pixanue kopseil. [lormomenune Boabl kopHsmu pacteHui. KopueBoe
nasienue. Mcnapenue Boabl pacteHusIMu. @oTtocunTe3. JpIxaHue CeMsH. Y CIIOBUS IPOPACTAHUS
cemsH. Ternnomo0uBbIe U X0JI0JOCTOMKNE pacTEHUSI.

3oos0rus:

N3yueHne OOHOKIETOYHBIX >KMBOTHBIX. M3yueHHE BHEIIHEro CTPOEHUs J0XKAEBOTO YepBs,
HaAOJIIOJIEHUE 3a €ro MEepeBIKEHHEM M pPEakIUsIMH Ha BHEIIHUE pasapaxkeHus. M3ydenue
CTPOEHHS MOJUTFOCKOB TI0 BIQXKHBIM TpernaparaM. V3ydeHrne MHOTOOOpa3usi 4WICHUCTOHOTHX IO
KOJUTeKIIUsAM. M3ydeHue cTpoeHus phI0 MO BIAXKHBIM Ipenapartam. M3ydeHue CTpOCHHsI TITHIL.
N3yuenue cTpoeHUs] MIEKOMMUTAIONIMX MO BIaXKHBIM MpenapataM. BojaHble xkuBoTHbIE. Temo-
KPOBHBIE M XOJIOJTHOKPOBHBIE JKHBOTHBIE

Yes10BeK U ero 310poBbe:

Uzyuenue kpoooOpamienus. Peakuust CCC Ha 103UpPOBaHHYIO Harpy3ky. 3aBUCUMOCTb MEXY
HArpy3KOH U ypOBHEM dHEpreTHueckoro oomena. ['azoo0meH B n€rkux. MexaHu3Mm JErOYHOTO
neixanus. Peaknus JIC Ha Qusnueckyro Harpy3ky. JKusHeHHass €MKOCTh JIeTKUX. Bbl-
JeNUTeNbHAas, bIXaTeNbHass U TePMOPErynaTopHas QyHkuus koxu. JlelictBue (hepMEeHTOB Ha
cyOcTpat Ha mpuMepe Katanassl. [Ipucrnoco0IeHHOCTh OPTaHU3MOB K Cpefic OOMTaHUS.

O0wmas OuoJiorus:

JetictBue pepMeHTOB Ha cyOcTpar Ha mpumepe kaTtanaswl. Pasnoxxkenne H202. Bausaue pH
Cpenbl Ha aKTUBHOCTH (pepMeHTOB. DaKTOPHI, BIUSAIOIMINE HA CKOPOCTH Mpolecca (HOTOCHHTES.



TemaTnuyeckoe MJIAaHUPOBaAHHUE

7 kaace
Ne Tema ypoka Conepxanue HeaeBas ycranoBka | Koa OcHOBHBIE BU/IbI Hcnonb3oBanue
n/n YPOKa -BO J1eITeJIbHOCTU 00y YA KO IUXCH obopyaoBaHue
gac HA BHEYPOYHOM 3aHATHH
OB
Yacrtp 1. O0mme cBeaeHust 0 Mupe ;KUBOTHBIX (1 1ac)
2. CTpoeHmue TeJia JKUBOTHBIX (2 )
1 Knerka Knerka Hayka BbISBUTE CXOACTBO U 1 CpaBHUBaTh KJIETKH KUBOTHBIX U Muxpockor
nutonorus. CTpoeHrne | pa3iudne B CTPOCHHU pactennii. Ha3pIBaTh KJIeTOYHBIE 1rpoBOiA,
JKUBOTHOH KIJICTKH: KUBOTHOH 1 CTPYKTYPBI )KUBOTHOH KJICTKH. MUKDOIIPEIIAPATEL.
pa3Mepbl U HOpMBEI, pacTUTENbHOMN KIETKH Jenatb BBIBOBI O IPUYHHAX
KJICTOYHBIC pa3inyung U CXO0ACTBa JKUBOTHOMU U
CTPYKTYPBI, UX POJIb pacTUTENHHOM KIIETOK.
B XKU3BHCACATCIIBHOCTHU
KIIETKH.
2 TkaHu, OpraHbl ¥ CUCTEMBI Tkanu, oprassl 1 Uzyuuthb TKaHU: 1 HasbIBaTh THIIBI TKaHEH KHUBOTHBIX. |  MuKpocKoIl
OpraHoB CHCTEMBI OPTraHOB SMUTINATBHBIE, YcraHaBIMBaTh B3aUMOCBS3b poBOiA,
Txanu: COCIMHHUTEILHEIE, CTpPOEHHs TKaHel ¢ X QyHKIHAMH. MHKPOIpEaparhl
OIIUTCIINAJIBHBIC, MBINICYHBIC, HCPBHBLIC, XapaKTepI/I?:OBaTb Opranbl 1
COCIMHUTEIbHBIE, UX XapaKTepHbIE CHCTEMBI OPTraHOB >KUBOTHBIX.
MBILICYHbIE, HEPBHBIC, | MIPHU3HAKU.
UX XapaKTepHbIE
IPU3HAKH.
3. lonuapcrro Ipocreiimue, wau QOaHokaeTouHble (3 4)
3 OO0wast xapakTepucTuKa Tun CapkozioBble U Hatb 0011yto 1 BbISBIIATH XapaKTepHbIC IPU3HAKU MHKPOCKOII
nozauapctsa IIpocreiimue. KryTHKOHOCLBL Kilace | xapakrepuctuky noauapctsa IIpocreiimme, nm dpoBoii,
Capkogosele Cpena IIpocreiimum, Ha OnHOKIJIETOYHbIE, THIIA MHKPOIPENapaThl
oOvTaHMs, BHEITHEE npumepe Tuma CapkomoBbI€ 1 )KTyTUKOHOCIIBL. (ame6a)
ctpoenne. Ctpoenne u | CapKOJOKTyTHKOBBIE. Pacrnio3naBats mpen
KHU3HEAEATENBHOCTD
CapKOJIOBBIX Ha
npuMepe aMEObI-
poTes.
4 Tun CapkopnoBble U Cpena oburanus, Ha npumepe 3BIIIeHbI 1 XapakTepu3oBaTh cpeay OOMTaHUs MHKpPOCKOII
KrytukoHocusl. Kiacc CTPOEHUE U 3€JIeHOH IoKa3aTh KTYTUKOHOCLIEB. Y CTaHABJIMBATh L poOBOiA,




KryTukoHocis!

NepeABMKCHUE HA
MIpUMEPE IBTIICHBI
3eIEHOM.

B3alMOCBS3b CTPOEHUS
U XapakTepa MUTaHUs OT
YCJIOBHM OKpY>KaroIien

B3aMMOCBA3b XapaKTepa MUTaHusd U

ycnoBuii cpenpl. OOOCHOBBIBATH
BBIBOJI O TIPOMEXYTOUHOM

MHKPOIIPEapaThl.
(9BrIICHA 3€J1eHas)

CpeJibl. M0JI0’KEHUU IBIJIEHBI 3€1EHOI.

Tun Nudyzopun Cpena oburanus, YcTaHOBUTH 1 BEIsSBIATE XapaKkTepHbIE MPU3HAKA MHKPOCKOII
JladopaTopHasi pa6ora Ne 1 CTpPOCHHUE U XapaKTEpHbIE IPU3HAKU trna Madyzopun. [IpuBoanuts LupOBOiA,
«CTpoeHHe U NepeaBUKEeHHE MepeIBIKeHNE Ha tuna Muadyzopun u MIPUMEPHI U XapaKTepHU30BaTh MUKDOIIPEIapaTsL.
uHpy30puH Ty heaTbKI» npuMepe HHPY30puu- | MOKa3aTh YEPThI YEePThI YCIOKHEHHS OpraHU3aliK (unpy3opus

Ty(enpku. CBsa3p YCIOKHEHHUS B uHdy3opuii Ty(enbka)

YCIIO)KHEHUS CTPOCHHS | KJIETOYHOM CTPOSCHUHU

uH Yy30pHii ¢

MPOIECCaMH UX

JKU3HEESITETFHOCTH.

4. ITonuapcTBo MHOrok/1eTOYHbIE (2 1)

OO01mas XxapaKTepUCTHKa OO61mue YepThl W3yuuth cTpocHuE U 1 OrnuchIBaTh OCHOBHBIE TIPU3HAKU MHKPOCKOII
MHOTOKJICTOYHBIX JKHBOTHBIX. crpoenwus. ['mapa — KU3HEACSITETHHOCTh noanapcTsa MHOTOKIIETOYHBIE. dpoBoii,
Tun KummegnomnonoctHeIe. OJIMHOYHBINA TIOJTHII. KHIIIEYHOTIOJIOCTHBIX Ha HazpiBaTh npepcraBuTeneii Tuma MUKDOIIPETIAPATEL.
CtpoeHue u xKu3HeneaTeapbHocTh | Cpena oOuTanus, MIPUMEPE TUJIPBI, KHIIIEYHOTIOJIOCTHBIX. BhIIeasTh (BHyTpeHHEe

BHEIIIHEE U
BHYTPEHHEE CTPOCHHUE.

BBIJICIUTH OCHOBHBIC
YepPTHI YCIOKHEHUS
OpTaHU3AINH 110
CpaBHEHHIO.

o0riue gepTs

CTPOCHUC TUAPbI

5. Tunsl Ilnockue yepBu, Kpyrasie yepsu, Koabuar

ble 4epBH (5 )

Tun Konbuateie yepsu. OO0rias
XapaKTEePUCTHUKA. YepBer
JlabopaTopHasi paGoTa Ne 2
«BHemHee cTpoeHue
A0KA€BOr0 YepBs, €ro
nepeaBUKeHHE,
Pa3ApPaKUMOCThY.

Mecra oOuTaHus,
CTPOEHHUE U
JKU3HEACATCIHLHOCTD
Knacc
MHOTOIIETHHKOBEIE
YEPBU CUCTEM
BHYTPEHHHUX OpPT'aHOB.

N3yunts 0cOOCHHOCTH
YCIIO)KHEHUS B
CTPOEHHMH KOJIbUYaTBIX
yepBe Kak 0oree
BBICOKOOPIaHU30BaHHOMN
TPYMIBI 10 CPABHEHUIO
C TUTOCKUMH U
KPYTJIBIMHU YEPBIMH.

1

HazbiBaTh uepThl GoJiee BHICOKOU
OpraHu3aluy KOJbuaThIX YepBer
M0 CPaBHEHMIO C KPYTJIBIMH.
Pacno3naBate nipeacTaButeneit
KJlacca Ha pUCYHKaX,
¢dororpadpusax. XapakrepuzoBarb
YepThI YCIOKHEHUS! CTPOSHHUS
CUCTEM BHYTPEHHHX OPTaHOB.

Hudposoit
MHKPOCKOII,
naboparopHoe
obopyoBaHue.

6. Tun Mosstrocku (4 9)




Knacc JIBycTBOpUaTsie Cpena oburanus, N3y4unuth 0cOOEHHOCTH 1 Paznuuate u onpenenarsb udposoit
MOJUTIOCKU BHEILIHEE CTPOCHUE HA | CTPOEHUS KJjlacca JBYCTBOPUYATHIX MOJUIFOCKOB Ha MHKDPOCKOII,
JlaGopaTopHasi pa6ora npumMepe 0e33y0Ku. JBycTBOpUaTHIE pHucyHKax, poTtorpadusx, 11abopaTopHOe
«BuemHee cTpoenune pakoBuH | CTpoeHue u pyHKIUN | MOJUIIOCKU HaTypaJbHBIX 00bEKTAX. 0GOpyI0BaHHE.
NPECHOBOIHBIX H MOPCKHX CHCTEM BHYTPEHHHX OOBsICHATH B3aUMOCBSI3b 00pa3a BiiaxkHbIE
MOJLTIOCKOB» OpI'aHOB. KHU3HHU U OCOOEHHOCTEH CTPOEHUS Ipenaparsl,

OcobeHHOCTH JBYCTBOPYATBIX MOJIIIOCKOB. KOJIICKIIAH

pa3sMHOXKEHUS U XapakTepu30BaTh YEPTHI PaKOBHH

pasButus. Pomnb B IPHUCIIOCOONEHHOCTH MOJUIFOCKOB K | 0101 1FOCKOB

MIPHUPOJIE U 3HAUCHUE cpene obu

JUIsl 4eJI0BeKa.

7. Tun YUnenucronorue (5 4)

9 Knacc Hacexomsle OOmas Br1BUTE OCHOBHBIE BeISBIATH XapaKkTepHbIC IPU3HAKU [epbapHbIii
JlaGopaTopHast paGora XapaKTEPUCTHKA, XapaKTepHbIE IPU3HAKU HACEKOMBIX, OITUCHIBATh UX MPHU MaTepuan —
«BHelIHee cTpoeHue 0COOEHHOCTH HACEKOMBIX. BBINOJIHEHUH J1a00paTOpHOH CTpOCHHE
HACEKOMOI0». BHEILIHETO CTPOCHUS. paboThl. YcTaHABIUBATh HACEKOMOTO

Paznoobpasue B3aUMOCBSI3b BHYTPEHHETO
POTOBBIX OPraHoB. CTPOEHUS U MPOLIECCOB
Crpoenue u pyHKIMN AKU3HEJESTEIbHOCTY HACEKOMBIX.
CHCTEM BHYTPEHHHX Hab6nronats, pukcupoBath
OpraHoB. pe3yibTaThl HAOIIOJCHUH.

10 | Tumbl pa3BUTHS HACEKOMBIX PaszBuTne ¢ HEMOAHBIM | VI3y4nTh TUIIBI XapaKkTepru30BaTh TUIIBI PA3BUTUS I'epbapHsrii
NPEBpALICHUEM. Pa3BHTHS HACEKOMBIX HaceKoMbIX. OOBSICHATh IPUHLMIIBI | MaTepHual —
I'pynmbl HACEKOMBIX. KJ1accu(UKAIMY HACEKOMBIX. TUIBI Pa3BUTHS
Pa3BuTHe ¢ OJIHBIM YcTaHaBIMBaTh CUCTEMATUYECKYH0 | HACEKOMBIX
IIPEBPALIEHUEM. [IPUHAJIEXHOCTh HACEKOMBIX.

['pymniibl HACEKOMBIX. BeIsBIATH pa3nuuus B pa3BUTUH
Ponb kaxaoil ctaguu HACEKOMBIX C ITOJHBIM U HEMIOJIHBIM
Pa3BUTHS HACEKOMBIX IIPEBpALLCHUEM

8. Tun Xopaosbie. becuepennsie. Haakinace PriobI (3 u)




Hapxnacc Pei6s1. O0mas
XapaKTepPUCTHUKA, BHEITHEE
CTpOEHIE

JlabopaTopHas pa6ora
«BHemHee cTpoeHue u
0COOEHHOCTH NepeIBUKeHUsI
PBIOBD

OcobeHHoCcTH
BHEIIIHETO CTPOCHHUS,
CBSI3aHHBIE C
OOHMTaHHEM B BOJIE.
Crpoenue u pyHKIMN
KOHeYHOCTeH. OpraHbl
OOKOBOM JIMHHH,
OpraHsbl clyxa,
paBHOBECHSI.

Nzyuuts ocobeHHOCTH
BHEIIHETO CTPOCHHUS,
CBsI3aHHBIE C OOMTAaHHEM
B BOJIE.

XapakTepuzoBaTh 0COOEHHOCTH
BHEIITHETO CTPOCHUS PHIO B CBSI3U
co cpemoit ooutanms. OcBanBaTh
MpUEMBI paObOTHI C OMPEICITUTEICM
JKUBOTHBIX

Biaxxusre
npenapatsl «PEIOBDY

9. Knacc 3emHoBoaHbIe, Wi AMPuOMH (2 4)

CrpoeHue 1 JesITeNbHOCTh XapakTepHbIE YEPThI Uzyuuts 4epTh 1 YcraHaBIMBaTh B3aUMOCBS3b Braskunie
BHYTPEHHHUX OPraHOB CTPOCHUS CUCTEM CTPOCHUSI CUCTEM CTPOCHUS OPT'aHOB U CHCTEM TperapaThbl
3eMHOBOIHBIX BHYTPCHHHUX OPTaHOB | BHYTPCHHUX OPTaHOB OpraHoB ¢ X QYHKIMSAMH U CPENOH |  (3eMHOBOTHBIE»

3eMHOBO/IHBIX 10 3eMHOBOJHBIX T10 oOHTaHusI.

CPaBHEHHIO C CPaBHEHHIO C KOCTHBIMH

KOCTHBIMH pbIOaMHu. priOamMu

CX0ACTBO CTpOCHUS

BHYTPEHHHX OPTraHoOB

3eMHOBOJIHBIX.

10. Knacc Ipecmbikatonmecs, uiu Penrummm (2 )

BHyTpeHHee cTpoeHue u CxozactBo u paznuuust | M3yduTh 4epThl YcTaHaBnMBaTh B3aUMOCBS3b Braskunie
KUIHENEATEITHHOCTh CTPOCHUS CUCTEM CTPOCHUSI CUCTEM CTPOEHUS BHYTPEHHUX OPTraHOB M IperapaThl
HPECMBIKAIOIINXCS BHYTPEHHHX OPTaHOB | BHYTPEHHHUX OPT'aHOB CHCTEM OPraHOB PENTHINHI, UX «IIpecMBIKAOLIEC

MIPECMBIKAIONTUXCSI 1
36MHOBOJIHBIX. UepThl
MPUCTIOCOOIEHHOCTH
MIPECMBIKAIOLIUXCS K
JKU3HH Ha CYIIIC.
Pasmuoxenue u
pa3BUTHE.

MPECMBIKAIOIINXCA 10
CPaBHEHHUIO C
3€MHOBO/IHBIMH

GyHKUU U cpebl OOuTaHuSI.
BrIsBASATE uepTh 60Jiee BHICOKON
OpraHM3alMy MIPECMBIKAOIIHUXCS
10 CPaBHEHMIO C 36MHOBOHBIMHU.
XapaxkTepu30BaTh MPOIECCHI
Pa3MHOKEHUS U Pa3BUTH
JIETEHBIIIEN Y MTPECMBIKAIOIINXCSI.
Hcnonb3oBaTh HHPOPMAIOHHEIE
peCypCHl A7l TOATOTOBKH
MIPE3EHTALNU IPOEKTA O 'OJI0BOM

h: 04




JKU3HEHHOM LIUKJIE PEITUINN.
11. Knacc IItuusi (3 1)
OOmas xapakTepucTuka kiacca. | B3zaumocss3b W3yuuts B3auMOCBS3b 1 XapakTepHu30BaTh 0COOCHHOCTH Yyueno ITruisr,
Buemnee crpoenue nrurg BHEILIHETO CTPOCHUS U | BHEIIHETO CTPOCHHUS U BHIIHErO CTPOCHHS IITAIL B CBASK C | [[epbst ITHLIBL
JlaGopaTopHasi pabora. HPUCIIOCOOICHHOCTH HPUCTIOCOOIEHHOCTH UX MPUCIOCOOIEHHOCTBIO K
«BHenIHee cTpoeHHE NTHIBI. OTUI K NONETy. TUMBl | OTUI[ K NOAETY nonéty. OOBICHATH CTPOCHUE U
CrpoeHne nepnes» HEepbEB U UX (PYHKLHUH. (yHKLUH [IEpbEBOro MOKPOBA TeJa
UepThl CXOACTBA U ITHUL.
pas3nn4us IOKPOBOB
ITULl ¥ PENTHIINH.
OmnopHo-aBurareibHas cuctema | M3menenus ctpoenust | M3yunts ocoOeHHOCTH YcTaHaBIMBaTh B3aHMOCBS3b Ckelet royos
ITHILL CKeJIeTa IITHILl B CBSI3U | CKeJeTa ITUIIbI, BHEIIIHETO CTPOEHUS U CTPOEHUS
JlaGopaTopHasi paGoTa Ne 9 c CBSI3aHHBIE C MTOJIETOM. CKEJIETa B CBA3ZH C
«CTpoeHue cKejieTa NTHIBD) HPUCIIOCOOIEHHOCTHIO MPUCHOCOOJIEHHOCTBIO K MOJETY.
K HOJETY. XapakTepu3oBaTh CTPOCHUE U
OcobenHocTn (YHKINHU MBIIIEYHONW CHCTEMBI
CTpOEHUs nTyl. M3ydaTh 1 onuchIBaTh
MYCKYJIATYypbl U €€ CTPOEHUE CKeJeTa NITULIbI B
¢ynkuun. [puanHb! IIPOLIECCE BHIIOJIHEHUS
CpacTaHus OTAEIBbHBIX nabopaTtopHOi paboTHI.
KOCTEH cKeJieTa ITHLI. CobronaTs mmpaBuia padoThI B
kaOuHeTe, oOpaleHus ¢
11a00paTOPHBIM 000PYIOBaHHE.
12. Knace Maekonurtalomue, niu 3sepu (2 4)
BuyTpeHHee cTpoeHne OcobenHoctu N3yunts ckener n 1 OnuceIBaTh XapaKTEepHbIE Braxubie
MJIEKOIIUTAIOIIUX CTPOEHUSI OIIOPHO- BHYTPEHHEE CTPOCHUE 0COOCHHOCTH CTPOCHHUS M PYHKIMIA | yperapaThl
JlaGopaTopHasi pabora JBUTaTEIbHON MJIEKOIIUTAIOLINX OIIOPHO-IBUTATEJILHON CHCTEMBI, «Kpommk», crener
«CTtpoeHue ckesnera CUCTEMBI. YPOBEHb UCTIOJNIB3YSI IPUMEPBI JKUBOTHBIX MIIEKOTTUTAIOIIEr0
MJICKOMUTAIOILMX) OpraHu3aluy HEPBHON pas3HbIX cpes 00UTaHuUs
CHCTEMBI 110
CPaBHEHHMIO C IPYTUMHU
[103BOHOYHBIMH.




8 kuace (1 yac B Henesn0)

Ne | Tema ypoka Conepxanue Ieaeas ycranoBka | Kou-Bo | OcHOBHBIE BU/IbI Hcnonb3oBanue
n/n ypoka 4acoB | AesITeJbHOCTH obopynoBaHue
o0y4alommuxcs Ha
BHEYPOUYHOM 3aHSITHH
1. Opranusm yesoBeka. Oommii 0630p (3 yacos)
Knerka: crpoenne, xumuueckuii | Ctpoenne opranusma | M3yuuth CTpOEHHUE, HaseiBath ~ OCHOBHEIC — 4acTH | Mpkpockom
COCTaB W JKU3HENESATENHHOCTD | YENOBEKa: KJIETKH, | XUMHYCCKUN COCTaB KieTkd. OnuceBaTh QYHKIMH | ypdpoBoi,
Jlaboparopnast pabora Ne 1 | TkaHwu, oprambl, | KJIETKH TakK Ke OPraHOM/IOB. OOBICHATH
((I[eﬁETBHI; @epnfeHTa KaTajlasbl | CUCTEMBI oppraHOB. MIPOLIECCHI HI())HSITI/IG «hepmenT». Paznnuate ffgf;;%;i?:m’
Ha MEPOKCH]T BOJOPO/I» Mertoast W3YUYCHHS | )KU3HEACATEILHOCTH MPOLECC  pocTa M MPOLECC |  oGopynoBaHHE
JKUBBIX ~ OPraHU3MOB! pa3BuTHa. ONUCHIBaTH MPOLIECC
HaOJroneHue, JeNeHUS KICTKU. BBIIONHATH
U3MEepeHue, nabopaTopHBIH OTIBIT,
OKCTIEPUMEHT. HaOII0IaTh MPOUCXOASALINE
SIBIICHUS, (uKcupoBaTh
pe3yabTaThI HAOJTIOICHYS,
nenatb BBIBOABL  CoOmonaTh
IpaBuIia pabOTHI B KAOWHETE.
Tkanu Crpoenne opranuzma | O600MUTE U YIIyOHUTh OrnpesensTh MOHSTHS: «TKaHB», |  MuKpOCKOIl
Jlaboparophast pabora Ne 2 | yenoBeka: KJIETKH, | 3HAHUSI  y4aluxcsi o «CHHAICY, «HEHPOTIHSD. | udpoBOH,
«Knetku 17§ TKaHH MoJ| | TKaHWU, OpraHbl, | pa3HbIX BHJAaX W THUIIOB HaseiBath THIBI M BUBI TKAHEH | Mukpomnpenapatsl
MHUKPOCKOIIOM) CHCTEMBI OpraHoB. | TKaHEH yenoBeKa MTO3BOHOYHBIX KHUBOTHBIX. | rraneii
Mertobt U3yUYCHHS Paznuuath pa3Hble BUJBI ¥ THITHI
JKUBBIX  OpPraHM3MOB: TKaHEeM.
HaOJroneHue, CoOxnronats mpaBmiia pabOTHL B
U3MEpEHHE, KaOuHere, oOparieHus c
9KCIIEPUMEHT. 71a00paTOPHBIM 000PYTOBAaHHEM

2. OnopHo-ABMraTesbHas cucrema. (6 yacon

Ckenet. CTpoeHue, COCTaB U
COEJIMHEHHE KOCTEM.
JladopaTopHasi padora Ne 3
«CTpoeHne KOCTHOI TKaHU»
JladopaTtopHasi padoTa Ne 4
«CocTtaB KocTei»

Ornopa u JBUKCHHUE.
OrnopHO-IBUTATEIHHAS
cucreMa. MeToasl
W3YYCHUS )KUBBIX
OpraHU3MOB:
HaOJII0JICHHE,

N3yunts cTpoenue,
COCTaB U THIIBI
COEIMHEHMSI KOCTEU

Ha3spiBaTh uacTu ckenera.
OnuceiBaTh GYHKIMH CKEJIETa.
OnuceIBaTh CTpOEHUE
TpyO4aThIX KOCTEH U CTPOCHUE
cycraBa. PackpriBaTh 3HaUCHME
Ha/IKOCTHUIIBI, XPAIIA,

Pa6ota ¢ mynsikom
«CkemneT 4eoBeKay
, JTabopaTopHOe
00opymoBaHue IS
MTPOBEICHUSI
OTIBITOB.




u3MepeHmue,
9KCIIEPUMEHT

CYCTaBHOW CyMKH, I'y04aToro
BEIIIECTBA, KOCTHOMO3TOBOM
MOJIOCTH, KENTOr0 KOCTHOTO
Mosra. OObSICHITh 3HAUCHHE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHHU. BRIMOIHATH
na00paTOPHBIC OTIBITHI,
(UKCUPOBATE.

ONeKTpOHHbIE
TaOJUIIBI U TUIAKATHI

Ckener rojIoBel U TYyJIOBHUIIIA

CKeJeT ToJIOBH U
TynoBua. Ckener
KOHEYHOCTEH.
CrpoeHue ckenera
MTOSICOB KOHEYHOCTEH,
BEPXHEU U HUKHEH
KOHEYHOCTEH

N3yuuth cTpoeHue u
0COOEHHOCTH CKeJIeTa
TOJIOBBI U TYHOBHHIa

OnucsIBaTh C MOMOLIBIO
WUTIOCTPAINY B y4eOHUKE
crtpoenue yepena. HazeiBaTh
OTJIEJIbI TO3BOHOYHUKA U YacTH
o3BOHKA. PackpbIBaTh
3Ha4YECHHUE YacTeH MO3BOHKA.
OOBSCHSTB CBSI3b MEXKILY
CTpOECHUEM U QYHKLUSIMU
MO3BOHOYHHKA, IPYTHOMI
KIIETKH.

Pabota ¢ mynsikom
«Cxerner yenoBeka»
DIIEKTPOHHBIE

Ckener xoneyHocreit [1.p

Ckener KOHEYHOCTEM
CrpoeHue ckeneTa
MOSICOB KOHEUHOCTEH,
BEpXHEW U HIHKHEN
KOHEYHOCTEH.
«HccrmenoBanne
CTPOCHUH TIJICYEBOTO
mosica»

N3yuuth cTpoeHue
CKeJIETa MOSICOB U
CBOOOIHEIX
KOHCYHOCTEH

Ha3ssiBaTh yacT CBOOOIHBIX
KOHEYHOCTEH M TT0SICOB
koHeyHocrten. OMUCHIBATH C
MIOMOUIBIO WILTIOCTPAIUI B
y4eOHHKE CTPOCHHUE CKelleTa
KOHeuHOoCTel. PackpbiBaTh
MPUYHUHY Pa3INdUs B CTPOCHUH
10siCa HUYKHUX KOHEYHOCTEN Y
MY>KYMH U XKEHIIUH. BhIABIATH
0COOEHHOCTH CTPOCHWSI CKEIeTa
KOHEYHOCTEHN B X0JIe
HaOJIIOJIEHUS HATYPaTbHBIX
00BEKTOB

Pabora ¢ mymsprom
«CKeneT 4eI0BeKa»
ONeKTpOHHBIE
TaOJUIIBI U TUIAKATHI

IIepBas momMo1p Npu TpaBMax:

PaCTAXKCHUU CBA30K, BbIBUXAX
CYCTaBOB, IIEpCiIoMax KOCTEH

Ormopa u IBMKEHUE.
OnopHo-ABHUraTeIbHas
cucrema.
[MpodunakTrka
TpaBMartusma. Ileppas

N3yuuth npuémsl
MepBOI OMOIIH B
3aBUCHMOCTH OT BHJA
TpPaBMBI.

Ornpenensarb MOHSATHUS:
«PaCTSIKEHUEY, «BBIBUXY,
«tepenom». Ha3wiBath
MPU3HAKK Pa3JIMYHbIX BUIO0B
TPaBM CyCTABOB M KOCTEH.

Pabota ¢ mynsxom
«CKeIneT 4enoBeKay
ONEeKTpOHHBIE
TaOJIHIBI U IUIAKATEI




MOMOIIIb MTPH TPaBMax
OMOPHO-JBUTATENbHON
CHUCTEMBI

OnuceIBaTh NPUEMBI IEPBOI
ITOMOUIY B 3aBUCUMOCTH OT
BUJA TPaBMbl. AHAIU3UPOBATh U
000011aTh UH(HOPMAITUIO O
TpaBMax OIOPHO-IBUTATEIBHOMN
CHUCTEMBI 1 IPUEMAX OKa3aHHsA
TEPBO MOMOILHU B XOA€
pa3pabOTKH ¥ OCYIICCTBICHHUS
roznoBoro npoekta «Kypcel
MEepBO OMOUIIH IS
IIKOJIbHUKOBY

MpImmst Omnopa u IBUKEHUE. PackpeITh CBS3Bb PackpsIBaTh CBSI3b (DYHKIMU U Mukpockor
IIpakTdeckas padoTa: OnopHo-aBurarenpHas | QyHKIHU U CTPOEHHUS, a CTPOCHHS Ha IPUMEPE PATHIME | pdyposoit,
«M3ydenne pacnonaoKeHus cucrema. Meroast TaKXe PasIuuuil MexXIy MEXIY IIaJKUMU U MHKDOIIPETIAPATEL
MBIIIILL TOJIOBBD U3YUYCHHUS JKHUBBIX [NIAJAKUMU U CKEJIETHBIMY MBIIILAMY, MEIIIEYHON TKALI.
OpPIraHU3MOB: CKEJIETHBIMY MBIIIIIAMHI MUMHYECKUMH U IIEKTPOHHBIE
HaOJ0IeHHE, YeJI0BEKA. JKEBATENBHBIMU MBIIIIAMH. TAGIUIIBI
U3MepeHue, OmnuceiBaTh ¢ HOMOLIbIO
9KCIIEPHMEHT. WILTIOCTpalui B ydyeOHUKe
CTPOEHHUE CKEJIETHOM MBIIIIIBL.
PaGoTa MbimiL Onopa u 1BUXXKEHUE OOBSICHUTH MEXaHU3M OrnpesensTs NOHATHS MBILILE- | [[pdpoBas
OnopHo-aBuraresnbHas | pabOThl MBILILL U AHTarOHUCTBI», «MBIIIIIbI- 11abopaToOPHI IO
cucrema. Meronst IIPUYMHB] HACTYIIIICHUSA CHHEPIUcTbl». OOBACHATH dusHonOrNN

W3YUYCHHS YKHUBBIX
OpraHU3MOB;
HaOJIIOICHHE,
HU3MEpeHHE,
9KCIIEPUMEHT

yromierus. CpaBHUTD
JTUHAMHYECKYIO U
CTaTUYECKYI0 padoTy
MBI

YCIOBHUS ONTHUMATBHON PabOThI
MbIr. OnUCHIBATh ABa BHAA
pa6oTel MeiI. OOBSICHATH
MIPUYUHBI HACTYIUICHUS
YTOMJICHHS MBIIII] H CPABHUBAThH
JUHAMHYECKYIO ¥ CTATHUECKYEO
PpaboTy MBIIII] TI0 3TOMY
[IPU3HAKY.

(maT4ymk cumomep)

3.Kp

OBb W KpoBooOpamenue (5 4acoB)

BnytpeHnnss cpena. 3HaueHue
KpoBH 1 ee coctaB JlabopaTopHas
pabota Ne 5 «CpaBHeHHE KPOBU
YeJI0BEKA C KPOBBIO JISITYLITKI

TpaHCIIOPT BEILECTB.
BayTtpennss cpena
OpraHu3Mma, 3HaueHue

M3yuuTh BHYTPEHHIOIO
cpeny opraHusma
YyeJI0BEKa, €€ CTPOCHHUE,

€€ IIOCTOSHCTBA.

cocTaB U QYHKLHUH.

Ornpenensarb NOHSATUSL:
«roMeocTasy, «(hopMeHHBIC
3JIEMEHTHI KPOBMY, ILIa3May,
«QHTUTCH», KAHTHTEIIOY.

Mukpockon
UQPPOBOH,
MHUKpOIIpenapar




Kposenocnas u
nuMpaTrgeckast
cuctembl. KpoBb.
Jlumda. Metoast
H3YUYCHHS YKUBBIX
OpraHU3MOB:
HaOII0IeHHE,
U3MepeHme,
OKCTICPUMEHT.

OOBSCHSTB CBSI3b MEXKILY
TKaHEBOH KUIKOCTBIO, TAMQOI
U TJIa3MOM KPOBH B OpraHU3ME.
OnwuceiBaTh GYHKIUH KPOBH.
OnuceIBaTh BKJIaJA PyCCKOM
HayKH B Pa3BUTHE METUITNHBIL.
OnuchIBaTh C TOMOLIBIO
WILTIOCTpaLnii B yueOHUKE
IIpoIIecc CBEPTHIBAHUS KPOBU 1
(harornTo3. BEIMOTHATE
nabopaTopHbIC HAOIIOACHUS C
TTOMOIIIHI0 MHUKPOCKOTIA,
(hukcupoBaTh pPe3yIbTATHI
HaOII0ICHMH, 1eIaTh BRIBOIEI.

JBHKEeHME KpOBU IO COCYIaM. TpaHcnopT BewiecTs. N3yunTh NpUYMHEI OnuceIBaTh C MOMOUIBIO Ludposast
IIpakTuueckas padbora KpoBenocHas u JBYKEHHS KPOBH 10 WUTIOCTpalui B yueOHUKE 11abopaToOPHI IO
«Onpenenenne YCC, ckopocTi nuMpartuueckas cocyaM. CTPOEHHME CEPALA U ITPOLECC dusHonOrHN
KpOBOTOKa», «Mccienosanue cucremsl. KpossiHoe CEepACUHbIX COKpAIIEHUH. (natunk YCC)
peIeKTOPHOrO MPUTOKA KPOBU K | JaBJIEHHUE M ITyJIbC. CpaBHUBaTh BUIBI
MBIIIIAM, BKIIFOUYUBIIUMCS B Mertozpl nzydeHus KPOBEHOCHBIX COCY/I0B MEKIY
padoTy» JKUBBIX OPTaHU3MOB: co0oii. OnUChIBaTh CTPOCHUE
HaOJtoIeHue, KPYTr'OB KpPOBOOOpALIEHUS.
U3MEpEHHe, ITonumaTs paznudue B
OKCIICPpUMCECHT. HCIIOJIb30BaHUU
IPUIaraTebHOro
«apTepHaIbHbIN»
IIPUMEHUTENBHO K BUIY KPOBU U
K COCYJIaM.
Perymsus pabothl cepa u KpoBeHocHas u Uzyuuts pabory cepma OOBACHATH BXXHOCTH [udposas
cocynos. Ilpenynpexnenne auMdartudeckas OT (pusnuecKux CHCTEMATHYECKUX (PU3MUECKUX 11a6opaToOPHsL IO
3a0oJieBaHNUil cepAilia U COCyI0B. | CHCTeMBI. Bpen Harpy3oK Y BIMSHUS Harpy3oK JUisi HOpMaJIbHOI'O dusHonOrNN
Ta0aKOKypEHHUS. HEeraTUBHBIX (haKTOPOB cocTosHus cepaua. Pasnnyarts (apTepHaIBbHOro
Mertonsl uzydeHus OKpY>KaroIllled cpesl. IIPU3HAKU Pa3IMYHbIX BUIOB JABIICHUS)

JKUBBIX OPTaHU3MOB:
HaOJII0JIcHHE,
HU3MEpeHHE,

KpOBOTEUYECHUU. AHATU3UPOBATh
1 000011aTh HHGOPMAIIHIO O
[TOBPEXKACHUSAX OPraHOB




IKCIIEPUMEHT
[IpakTrueckas pabora:
«JlokazaTenbCTBO Bpe

KPOBEHOCHOM CUCTEMBI U
npuémax oKazaHus epBOn
IIOMOILIY B XOI€ MIPOJOJIKEHUS

TabaKOKypeHus paboThI Ha/l TOTOBBIM IPOEKTOM
«Kypcsl nepBoii moMory st
LIKOJBHUKOB
O606menune o Teme 3 Brusiaue | YkperieHue Bocrnuranne 6epexxHoTro Paznmuyare mpusHAKH Ludbposast
bu3nUecKuX yrnpaXHeHUH Ha 310pOBbsl. BriusiHue OTHOUICHUS K CBOEMY Pa3NUYHBIX BHIOB abOPaTOPHSL 110
CepACYHO-COCYAUCTYIO CUCTEMY | (PM3MUYECKUX 3II0POBbIO, IPUBUTHE KpoBoTeueHHUH. ONUCHIBATH C dusHonOrNN
yIpa)KHEeHUH Ha HHTEpeca K U3Y4CHUIO MTOMOILBIO WIUTIOCTPALIUH B (narauk UCC un
OpraHbl U CUCTEMBI penMera. yueOHUKE Mepbl OKa3aHHsI apTePHAIBHOTO
OpraHoB. MeTo/bl IIEPBO IOMOIIM B 3aBUCUMOCTH JaBIICHS)
W3yYCHHUS )KUBBIX OT BUJIa KPOBOTCUCHHS.
OpraHu3MOB: BrImonHATE onbIT — Opathb
HaOJTI0JICHUE, (hYHKITMOHATBHYIO TIPOOY;
U3MepeHue, (UKCUPOBATH PE3yIbTATHL;
9KCTIIEPUMEHT. MIPOBOJUTD BEIYMCIICHUS U
[MpakTuydeckas pabora: JIeJIaTh OLIEHKY COCTOSHUS
«DPyHKUINOHAIbHAS cepAla Mo pe3ybTaTaM OIbITa.
CepACYHO-COCYANUCTAS CoOroaTh mpaBuia paboThl B
npooa. KaOuHeTe, 00paIIeHus ¢
nabopaTopHbIM
000pyIOBaHUEM.
AHanu3upoBaTh 1 000011aTh
UHQOPMAIHIO O TOBPEKCHHUIX
OpPraHoB KPOBEHOCHOH CHCTEMBI
1 IpuéMax OKazaHHs HepBOH
TTIOMOIIIH B XOJI€ MPOJIOIIKEHHUS
paboThl Ha/l TOTOBBIM IPOEKTOM
«Kypcsl nepBoit momomny st
[IKOJIbHUKOB)
4. JIpixaTesibHas cucrema (5 yacoB)
Crpoenue nerkux. ['a3o00men B | Jpixanue. N3yunts cTpoeHne OnuceIBaTh CTPOESHUE JIETKUX Hudposas
JIETKUX W TKAHSX. JpixarenbHas JIETKUX U MEXaHU3M yenoBeka. OOBSACHITH 11a6opaToOPHsL IO

Jlaboparophas padota Ne 6
«CoCTaB BJIBIXaEMOT0 U

cucreMa. 'a3000MeH B
JIETKUX U TKaHSIX.

razooOMeHa

[IPEUMYIIECTBA aJbBEOJIIPHOTO
CTPOEHMS JETKHUX TI0 CPABHEHUIO

9KOJIOTHH (JTaTIHUK
OKHUCH YIIIEpOaa,




BBIJIBIXa€MOT0 BO3/1yXa» MeToasl n3ydeHus CO CTPOCHHUEM JIETKHX Y KHCIIOpOoJa,
JKUBBIX OPTaHU3MOB! IIpeICTaBUTENeH APyrux BIIa>KHOCTH)
HaOJroneHue, KJIaCCOB IO3BOHOYHBIX
u3MepeHue, KUBOTHBIX. PackprIBaTh pob
OKCTIEPUMEHT. reMoriIoonHa B ra3000MeHe.
BrImmorHATE TabopaTOpHBII
OTIBIT, JIeJIaTh BBIBO/] 11O
pe3yabTaTaM OMbITa.
Cobmogath mpaBuiia padoTHI B
kaOuHeTe, oOpaIeHus ¢
nabopaTopHbIM
000pyIOBaHUEM.
JpIxaTeabHble JBUKEHUS HpixatenpHas CdopmupoBats 3HaHUS OnwuceiBaTh GyHKIUA Ludposas
Hrvixanue. cucrema. Bpen 0 MEXaHU3Me nnapparmel. HaseiBate oprasel, | pagoparopus mo
JlaGopaTopuast padora Ne 7 TabaKOKypECHHSI. JBIXaTENBHBIX YyUYaCTBYIOIIKE B MpoIiecce dusHonOrNN
«/IpIXaTeJibHbIE IBMKEHUS» Mertonsl n3yyeHus JOBIDKEHHUH, pa3BUBATh IbIxaHusl. BeImonHaTs (JaTYHK 9aCTOTHI
Peryasinus qbIxanus JKUBBIX OPTaHU3MOB! MIOHATHE «Ta3000MEH». 71a00paTOPHBIN ONBIT HA JBIXaHH)
HaOJII0IEHHE, TOTOBOH (WJIA M3TOTOBICHHOM
U3MepeHue, CaMOCTOSITEIBHO) MOZIEIIH,
9KCTIEPUMEHT. Ha0JI01aTh IPOUCXOSIIUE
SIBJICHUS ¥ OTIMCHIBATH
MPOIIECCHI BI0XA M BBIJOXA.
CoOroaTh mpaBuia paboThl B
KaOuHeTe, O0paleHus C
nabopaTopHbIM
000pyIOBaHUEM.
Bose3nu opranos abixanus. | ['uruena opraHos [To3nakomMuTbCS C PackpeiBath noHsiTHE Ludposast

IIpakTHyeckas: padoTa:
«OmnpeaeieHue 3aNbIICHHOCTH
BO3IyXa»

JAbIXaHU.
3a0oiieBaHNsI OPTaHOB
JIBIXaHHS M UX
npeaynpex/IeHue.
WNndexunonnpie
3a00JIeBaHUs U MEPHI
UX IPOQHUIAKTHKH.
Bpen tabakokypeHus.

OCHOBHBIMH BUJIaMU
3a00JIeBaHU# OPraHOB
JIBIXaHMUS1, BBISSBUTD ITYTH
3apaKeHHs U MEPhI
MPOPUITAKTHKH

«OKU3HEHHAas1 EMKOCTbD JIETKUX.
OOBACHATH CYTh ONTACHOCTH
3a00JIeBaHuUs TPUIITIOM,
TyOepKyIE30M JIETKHX, PAKOM
nérkux. Ha3piBath akTopsl,
CIOCOOCTBYIOIIUE 3aPAsKEHUIO
TyOepKyn€30M JIETKHX.
HaspIBaTh MepHI, CHIKAIOIIHE
BEPOSTHOCTH 3apPAXKEHU

nmaboparopus 1o
9KOJIOTHH (JTaTIUK
OKHCH YTIIEPOJIa)
naboparopusi o
¢uznonorun
(IaTYMK 9ACTOTHI
JIBIXAHUS )




0one3HsAMU, NepeaaBaeMbIMH
yepe3 Bo3ayX. PackpriBaTh
Croco0 MCTIOITB30BaAHUS
¢mrooporpadun ms
JUAarHOCTHKH NaTOTeHHBIX
U3MEHEHUH B JIETKHX.
OOBSCHATH BA)KHOCTh TUTUCHBI
IIOMEIIEHUN U AbIXaTSILHONU
TUMHACTHKH JJIS 3[0POBBS
yenoBeka. [[poBoauTh OTBIT,
(UKCUpPOBATH PE3yIbTATHI U
JIeNIaTh BBIBOJ 110 PE3yJIbTaTam
ombITa. CoOI0aTh MTpaBmiia
paboThl B KaOMHETE, 00paIICHUs
¢ 1abopaTopHBIM
000pyTOBaHUEM.

5. IInmeBapuTebHasi CHCTEMA.

(6 yacos).

3HauyeHne MUILH U €€ COCTaB
[IpakTrueckas padbora:
«OmnpeneneHne MECTOMONIOKEHUS
CIIFOHHBIX JKeJIie3

IIuTanue.
[MumeBapenue.
[MumeBapuTenbHast
cucteMa. MeToasl
U3Y4YEHUS )KUBBIX

MN3yuuth 3HaueHue u
CTPOCHHUE PA3IUUHBIX
OpraHOB MUILEBAPEHUS.

Ornpeaensars MOHATHE
«rmmieBapenue». OMHUCHIBaTh ¢
MOMOIILIO JUTIOCTPAITHA B
yueOHUKE CTpOSHHE
MUINEBAPUTEITHLHON CHCTEMBI.

ONeKTpOHHBIE
TaOJIUIIBI U
TUIaKAaTHI.

Hudposas
naboparopusi 1o

OpPIraHU3MOB: HaspiBaTh QyHKIMH PasIMYHBIX |  sxomorum (naTamk
HaOJtoIeHue, OpraHOB IUILEBAPECHHUS. pH)
U3MepeHue, Ha3piBaTh MecTa BriafieHUsI
9KCIIEPHMEHT. MUILEBAPUTEIBHBIX JKETIE3
B IIMILEBAPUTEIIbHbIN TPAKT.
BbINONHATH ONBIT, CPaBHUBATH
pe3yJIbTaThl HAOIIOICHUS C
OIIMCAaHHEM B yUEOHUK
IInmeBapeHue B poTOBOM IInranue. PackpbiBaTh QyHKIMU PackpbIBaTh GyHKIIUH CITFOHBL. Hudposas
IIOJIOCTH U B XKeJyJKe ITumesapenue. CJIIOHBI U JKEIIyJOUYHOT'O OnuceiBaThk CTpoEeHHE nabopatopus 1o
JlabopaTopHas padora Ne 8, 9 ITumeBapuTenbHas COKa JuIs Ipouecca Kelly104HOM cTeHkH. HaseiBaTh | skonornu (natunk

«/lelicTBre hepMEHTOB CIIFOHBI
Ha Kpaxmany, «JleiicTBue
(hEepPMEHTOB KEIYAOYHOTO COKa

cucreMa. MeTonl
I/ISY'-ICHI/ISI KHBBIX
OPTraHU3MOB:

MMUIICBApPCHUS.

aKTUBHBIC BEIIIECTBA,
JISUCTBYIOLIME HA MMUILEBOU
KOMOK B JKEJIIYAKE, U UX

pH




Ha OEJIKH.

HaOII0IEHHE,
H3MEpPEHHE,
OKCIIEPHMEHT.

(GyHKIHU. BBIMTONTHAT
71a00paTOPHBIC OIBITEHI,
HaOII0AaTh TPOUCXOIIIIHEC
SIBJICHHS U JICNIaTh BBIBOJ IO
pe3yJibTaTaM HaOJIIoICHUH.
Cobmronath mpaBuiia pabOTH B
kaOuHeTe, oOpaIeHus ¢
J1a0opaTopHBIM 000PYI0OBAHUEM

6. O0MeH BenecTB M 3Hepruu. Buramunsl (3 ya

COB)

Hopwmel nutanus PannonansHoe
nutanue. [Ipaktuueckas pabdora:
«Omnpenenenue

Hopwmsl u pexxum
nutanus. MeTosl
W3YYEHUS KUBBIX

Y cTaHOBUTH
3aBUCHUMOCTH Menq[y
THUIIOM JESTEIHLHOCTH

Onpenenarb NOHATUS
«OCHOBHO# 00MeH», «O0IIHit
oOMen». CpaBHHBATh OpTaHU3M

Hudposas
naboparopusi 1o

(usnosorun

TPEHUPOBAHHOCTH OPraHU3Ma [0 | OPTaHU3MOB: YeJI0OBEKa U HOpMaMHu B3pOCJIOro 1 pe6EHKa 1o (JaTYHK 9aCTOTHI

(bYHKUIMOHAIBEHOW TIPOOE». HaOJroIeHNe, MIUTaHus, Yepes MoKa3aTesIsiM OCHOBHOI'O nvixanust, YCC,
U3MEpEHHE. OCHOBHBIE IIOHATHS: obmeHa. OOBACHATH apTEPUATBHOTO

«OCHOBHOI 00MeH», 3aBHCUMOCTb MEXIY TUIIOM JaBIICHN)
«001HIT 0OMEHY. NEATEILHOCTH YeJI0BEKA U
HOpMaMu muTanus. [IpoBoIuTh
OLICHMBAHUE TPEHUPOBAHHOCTH
OpraHu3Ma ¢ IOMOLIbIO
(YHKIIMOHATBHOM TIPOOBIL.
7. Koxa. (3 gacoB).

Posib KOH B TEpMOpPETYJIISILNY. Ponb koxu B PackpbIBaTh posib KOKHU KnaccngunmpoBaTh npUIHHBL Ludposast
TEPMOpPETYJIALMH. B TEPMOPETYJISILIUY. 3abosieBaHuil koxku. HazpiBaTh 11a6oPaToOPHsL [0
3akanuBaHue. OnuceIBaTh NPUEMBI NPU3HAKU 0)KOTa, 0OMOPOKECHHUS dusnomnornu
Oxka3anue nepBoi [IepBOH MOMOIIH MTPH KOXkH. OIUCBIBATh MEPHI, JaTYUK
HIOMOLLY TIPU TEIUIOBOM U COJTHEYHOM MIPUMEHSEMBIE ITPH 0XKOT'ax, TeMIepaTyphl 1
TEIUIOBOM H ynape obmopoxkeHusx. OnuceBaTh BIIAYKHOCTH

COJIHEYHOM yZAapax

CHUMIITOMBI CTPUTYILETO JIUIIas,
yecoTKu. Ha3bIBaTh Mepbl

PO UIAKTUKN HHPEKITHOHHBIX
KOXHBIX 3200JIeBaHUH.
Ornpenenarb NOHSATUE
«repMoperysusy. OmUChIBaTh
CBOMCTBA KOXXH, TTO3BOJISIOIIIE
el BBITTOJTHATH (DYHKIIMIO OpraHa




TepMoperyJsinuu. PackpeiBaTh
3HAYCHNE 3aKaIUBAHUSA IS
opranusma. OnuchIBaTh BUbI
3aKaJIMBAIOLIUX IIPOLEAYD.
HaseiBaTh npu3HaKy TEILIOBOTO
yZIapa, COJIHEYHOTO yAapa.
OnucsIBaTh NPUEMBI IEPBOI
IIOMOILM IIPY TEIJIOBOM YAape,
COJIHEYHOM yAape

8. HepBHas cucrema (3 yacoB)

ABTOHOMHBIH OT/ENT HEPBHOM
CHUCTEMBI.

HeliporymopanbHas
perynanus
HeliporymopanbsHas
peryJnus IpoLeccoB
JKU3HEACSTeTbHOCTH
OpraHu3Ma

N3yuuts cTpoeHue u
3HAYEHNE aBTOHOMHOU
HEPBHOH CUCTEMBI

Ha3piBaTs 0cOOCHHOCTH PadOTHI
ABTOHOMHOI'O OTZEJIa HEPBHOU
cucteMsl. Paznmugats ¢
MOMOIIIBIO WJUTIOCTPAIIVH B
Y4EeOHUKE CUMITATUYCCKHUIA U
MapacuMIIaTUYECKUI
MIOJIOT/IENIBI aBTOHOMHOTO
OT/ieJIa HEPBHOM CUCTEMBI 110
0COOEHHOCTSAM CTPOEHHUS.
Paznuuate napacumnaTuuecKuit
Y CUMITaTUYECKHI MTOI0T eI
10 0OCOOEHHOCTSIM BIMSHUS Ha
BHYTPEHHHE OpPIaHBl.
OOBsICHATH Ha IpUMeEpE
peakuuu Ha cTpecc
COIJIACOBAHHOCTH PA0OTHI JKENE3
BHYTPEHHEHN CEKpELUU U
OT/IEJIOB HEPBHOM CUCTEMBI,
pasnuyuue MKy HEPBHOH H
TYMOpPaJIbHOM PEryisiiuei mo
ob1eMy xapaktepy
BO3JCHCTBYSI HA OPTaHU3M.

Hudposas
nmaboparopus 1o

¢uznonorun
JaTYnK
apTepUaIbHOTO
JlaBieHus (mynbca)




9 kaacc (1 yac B HeeII0)

Ne Tema ypoka Conepxanue HeaeBas ycranoBka | KoJs-Bo OcHOBHBbIE BU/IbI Hcnonb3oBanue
n/n YpOKa 9acoB AesITeJIbHOCTH obopynoBaHue
o0yJaromuxcs Ha
BHEYPOUYHOM 3aHATHH
1. 3aK0HOMEPHOCTH KM3HH HA KJIETOYHOM YpoBHe (5 4)
MuoroobOpasue kietok | O6o0mmeHme panee | M3yunth MHOrOOOpa3me OnpenensTs  OTIMYATENBHEIC | MpKpocKoll
Jlaboparopuass pabora Ne 1 | uzydeHHOTO KIETOK JYKApUOT U IPHU3HAKA KJIETOK MPOKAPHOT M |  pyhpoBoi,
«MHoroo0pasue KJIETOK | MaTepuaa. BBISIBUTE  OCOOCHHOCTh 9yKapHoT. IIpHBOUTE MPUMEPHI |  MpKpompenapaThl
3YKapHOT. CpaBHenue | MHoroo6pasue THIIOB | UX CTPOEHHMS pPa3HBIX OpraHU3MOB  IPOKAPUOT U
pacTUTENbHBIX W JKUBOTHBIX | KJIETOK: LapCTB. 9YKapHOT. XapakTepu3oBaTh
KIIETOK» CBOOOJHOXKMBYILIUE U CYLIECTBCHHbIE NPU3HAKU
oOpasyromue  TKaHH, KU3HEACSITeTbHOCTH
MIPOKAPHOTHI, CBOOOJHOXKHUBYIICH KIIETKH H
9YKapHOTBHI. Ponp KJIETKH, BXOISIIEH B COCTaB
YU€HBIX B HU3YYCHUHU TKaHH. HasbiBaTh MMEHa
KIJICTKHU. y‘IéHle, IOJIOKHUBIINX HaA4YaJIo
H3yueHHno kieTkd. CpaBHUBAThH
CTPOCHHE  PACTUTEIBbHBIX U
KNBOTHBIX KJICTOK.
XuMmndeckue BelecTsa B kietke | O6o0menne panee | M3y4nTs  XMMHYECKUHI Pa3znmuuate n Ha3bIBaTh |  MuUKpPOCKOM
M3yYEHHOT'O COCTaB y pa3HBbIX THIIOB OCHOBHBIC HEOPTAHMYECKHE H | pudhpoBOi,
Marepuaia. KJIETOK. OpraHUYEecKHue BEILIECTBA | jaGopaTOpHOE
OcobenHocTH Kietkd. OOBACHATE  QYHKLMM | oGopynoBaHHE 110
XUMHYECKOTO COCTaBa BOJIBI, MHHEPAIBHBIX BEIICCTB, |  y3yyenuio
JKUBOM KIIETKM M €ro O€JIKOB, YIJIEBOJIOB, JUIMIOB U |  xpMHYECKOTO

CXOJCTBO Yy pa3HbIX
THUIIOB KJICTOK.
Heoprannueckue u
OpraHMYECKUE

BEIIECTBA KJICTKH.
ConepxxaHue  BOJBI,
MUHEpPAJIbHBIX COJICH,
VIJIEBOJIOB, JIUTIHJIOB,

HYKJIEMHOBBIX KHUCJIOT B KJIETKE.
CpaBHHBATH XUMUYECKUN
COCTaB KJIETOK JKHABBIX
OpPraHU3MOB M TE€l HEXUBOU
MPUPOABIL, JETATh BEIBOJIBI

cocCTaBa KJICTOK




OElIKOB B KIIETKE H

OpraHu3Me.
CtpoeHue KIeTKH CrpykrypHele  4actd | U3yunTs GyHKIMN Pasiuyar  OCHOBHEIC  4acTH | [[udhpoBoid
KJIeTKH:  MeMOpaHa, | OpraHOH0B KIIETOK, KkneTkd. HaseiBath u OOBACHATE | Mukpockorn
A0pO, LUTOIUIa3Ma C | BBIIBUTH ux CYILIECTBEHHbIE TPU3HAKH BCEX | roTOBBIE
OpraHOMIaMHU U | OTJIINYNTEIbHBIC dacreii  Kkuerkd. CpaBHHMBATE |  vpkpompemapaTsbl
BKJTFOUCHHSIMH. OCOOCHHOCTH. OCOOEHHOCTH KJICTOK pPacTEeHUH
OpraHouasl KJIETKH U U OJKUBOTHBIX Bplgensate wu
uX byHKIMN Ha3bIBaTh CYIIIECTBEHHBIE
MewmOpanHbIe " MPU3HAKA CTPOCHUS
HEMEeMOpaHHbIE OPraHOUIOB. Paznuuate
OPTraHOU.B], OPraHOUIBbl KIETKU Ha PUCYHKE
OTJINYUTEITbHBIC y4eOHHKa.
0COOECHHOCTH ux
CTpoeHus U GYHKIUH
Pasmuoxenne kimetku U e€ | PaaMHOkeHue kieTkd | U3yuuTh  KU3HEHHBIU XapakTepu3oBaTh 3HAYCHHE | [[u¢hpoBoii
KU3HEHHBIN IIHKIT nyTéM  JeNeHusT — | IUKI COMAaTHYECKOM Pa3MHOXKECHUS KICTKH. |  MuKpOCKOI
JlaGopatopHas pabora Ne 2 | obmiee CBOICTBO | KJIETKM Ha IpUMepe CpaBHHMBaTh JIeJICHHE KIETKH | oToBBIE
«PaccmarpuBanue KIIETOK JETSIIAXCS KIIETOK MPOKAPHOT M SYKAPHOT, ACNATh |  \ukpompernapaThbl
MHKPOIIPENapaToB C AEIs OJTHOKJIETOYHBIX U | KOpellKa JyKa BBIBOJIBI HA OCHOBE CpPaBHEHHSI.
MHOT'OKJICTOYHBIX OHpe}leHﬂTb IIOHATHUA «MHUTO3»
OPraHU3MOB. 51 «KIIETOYHBIN LIUKID).
Kierounoe nenenme y ®ukcupoBatb pe3yabTaThl
HPOKApHOT — HaOmoneHnd, (GopMyIMpoBaTh
JieTieHe KIIETKH BbIBO/IbI. CoOroaTh IpaBuIa
HaJIBOE. Henenne paboTel B KaOuHeTe, oOpaleHus

KJIETKA Yy JYyKapHuoT.
Mpwuto3. da3pl MHUTO3A.
KusaeHHrn IIUKIT
KIETKU:  uHTepda3sa,
MHTO3. Pazgenenne
KJIETOYHOT'O
COIEP)KMMOTO Ha JBE
JIOYEPHUE KIIETKHU.

c 71a00paTOpHBIM
0bopymoBaHHEM OOBICHATH
MeXaHU3M pacripeneneHus
HACJIEICTBEHHOTO  MaTepHaia
MEXIy  JBYMS  JIOUEPHUMH
KIETKAaMA Yy TPOKapuoT W
9YKapHOT. HaspiBath u
XapaKTepu30BaTh CTaguu
KJIETOYHOTO IMKJIA

2. 3aKOHOMEPHOCTH KH3HH HA OPraHU3MEHHOM ypoBHe (17 1)




bakrepuu 1 BUPYCEHI PasnooGpa3ue  Qopm | M3yunTs cyliecTBEHHbIE Beinenars CYIIECTBEHHBIC | [pchpoBoii
OpTaHU3MOB: MIPU3HAKU OaxTepui, MIPU3HAKU OaKTepHid, |  Mukpockon u
OJTHOKJICTOYHBIE, MaHOOAKTEPUiA u IUAaHOOAKTEpUl ¥ BUPYCOB. | roTOBBIC
MHOIOKJIETOUHBIE U | BUPYCOB. OGpscHATE  (Ha KOHKDPETHBIX |  \pkpompenapaThbl
HEKJIETOYHBIE. puUMepax) CTpOEHHE M | Gakrepuii,
Baxrepun KaK 3HAUYCHHE OaxTepui, nabopaTopHoe
OTHOKJICTOYHBIC LIUaHOOAKTepUil U  BUPYCOB. 060pyIOBaHHe IS
J0si/IepHBIE PaccmarpuBaTh M OOBSACHATHIIO dukcanun "
OpraHusMbl. Bupycsl PHCYHKY y4eOHHKA. OKpAIIHBAHHST
Kak HCKJICTOYHAs OaxTepuit 110
(dbopma KHU3HH. ['pamy.
PacturensHelii opranusM M ero | I'maBHble cBoiicTBa | YriuyOouth M 00001IaTh Brinenars u 006001maTh Ludposoit
0COOEHHOCTH pacTeHuiA: CYIIECTBEHHBIC CYIIECTBCHHBIC HIPU3HAKK | MyKpOCKOT 14
aBTOTPO(HOCTS, NIPpU3HAKU PACTCHUH U pacTeHMH ¥ PACTUTENBHOHN | roroBLIE
HECIIOCOOHOCTh K | paCTUTEIbHOMU KIIETKH. KJIETKH. XapakTepu3oBaTh MHKPOTpENaparel,
aKTUBHOMY 0COOEHHOCTH TMPOLECCOB |  jaGopaTOpHOE
HEPEABHKEHUIO, KU3HENICATENbHOCTH  PACTeHMH: |  oGopymoBaHue UL
pasMelleHue IIUTaHYs, JIBIXAHHS, | [hyrOTOBICHHS
OCHOBHBIX dYacTed — doTocuHTE3a,  Pa3MHOKECHUS. BPEMEHHBIX
KOpHA U mobera — CpaBHUBaTH 3HAYCHUE | \pkpompenapaTos
B JIBYX Ppa3sHBIX II0JIOBOTO u Oecmonoro
cpenax. OcobOeHHOCTH croco0oB Pa3MHOKEHUS
pacTUTEIBHON KIIETKH: pacTeHu, [enaTe BBIBOIBI HA
NPUHAJIEKHOCTh K ocHoBe cpaBHEHU. OOBICHITH
9yKapuoTaM, HaJIN4ue pOib pPa3IMUHBIX PAcCTEHUH B
KIETOYHOH  CTEHKH, JKU3HH 9EJI0BEKA.
IUIACTHI, M KPYIHBIX
Bakyosneii.  CriocoOb1
Pa3sMHOXKEHUSI
pacTeHHii: NOJOBOE W
Gecnonoe.
OcobenHoctu
IIOJIOBOTO
pa3sMHOXKEHHUS.
IlapctBo rpuboB. JInmaitHuku I'puOel, ux cxoactso ¢ | [latb  XapakTepUCTUKY Beiiensate M XapakTepu3oBath | |[uhposoii

JIPYTHMH

CYIIECTBEHHBIX

CYIIECTBECHHBIC IIPU3HaKH

MHKPOCKOIT )4




9YKapHOTHYECKUMHU MPU3HAKOB CTPOCHUS U CTPOCHHUS " IIPOLIECCOB | TOTOBBIE
OpraHu3zMamu IIPOLIECCOB KHU3HEIACSATEIbHOCTH TPUOOB M | MHKPOIPENapaThl
pacTeHusIMU U | )KU3HEIEATEIbHOCTH JWIIAHUKOB HA KOHKPETHBIX | TrpuOOB, TepbapHBIi
JKUBOTHBIMH ~— U | TpUOOB M JUIIAHHUKO IpUMepax. CpaBuuBaTh | Marepuan rpubOB U
oTAMYMe  OT  HHX. CTpOCHUE TPHOOB CO CTPOCHUEM | JIMIIANHUKOB
Cnenuduieckue pacTeHuit, JKHBOTHBIX u
CBOMCTBa rpuboB. JWIIAHUKOB, JeNaTh BBIBOABI.
MHuoroo0pa3sue u XapakTepus3oBaTh 3HaA4YCHUE
3HaueHHUE rpuboB: rpu0OB W JHINAHHUKOB IS
IUIECHEBBIX, pUpoAb! U yenoBeka. OTmeuaTsb
HUISTIOYHBIX, OTAaCHOCTH SJOBUTBHIX T'PUOOB H
Napa3suTHYCCKUX. HEOO0XOIMMOCTb 3HAHHUS MPABUI
cbopa rpuboB B IpHUPOJIE
JXKupotHblif opranusM u ero | OcoOeHHOCTH Beigenutes u 06001MTH Beinensars u 00001maTh | Bambie
0CO0EHHOCTU YKUBOTHBIX CYIIECTBCHHBIC CYIIECTBEHHBIC MPU3HAKH | perapaThl
OpraHU3MOB: MPU3HAKA CTPOEHUS U CTPOCHHUS u HPOLECCOB |  KUBOTHBIX
NPUHAIIEKHOCTh K | IIPOLIECCOB JKUBHEICSATENEHOCTH KHBOTHBIX. |  pasiudHBIX THIIOB
JyKapHOTaM, KHU3HEEATEITBHOCTH Habnromate w  omuchIBaThH
reTepoTpodHOCTS, AKHUBOTHBIX [IOBEJICHHE JKUBOTHBIX.
CIOCOOHOCTD K HaspiBath KOHKpETHBIE
AKTUBHOMY OpUMeEpBbl  Pa3IMYHBIX  JIUKUX
NepeIBHKCHUIO, KHBOTHBIX u Haubonee
3a00Ta O IOTOMCTBE, pacnpocTpaHEHHBIX JOMAIIHUX
MOCTpOKa KT JKUBOTHBIX.

(THé31, HOD).

3. 3akoHOMepHOCTH

B3aHMOOTHOLIEHMI OpraHnu3MoB H cpeabl (12 4)

VcioBus KU3HU HA 3eMiie

Cpensl KU3HU
OpraHu3MoB Ha 3emJie:
BOJIHAS, Ha3eMHO-
BO3/IyIITHAS,
ITOYBEHHas,
OpraHM3MEHHas.
VcnoBus JKU3HHA
OpPraHM3MOB B Pa3HBIX
cpenax.
DKOJIOTHYECKHE

Jatp  XapakTepHCTHUKY
OCHOBHBIM cpenam
KU3HU

Boelgenate M XapakTepu3oBaTh
CYLLIECTBEHHbBIE NPHU3HAKU CpPEJ

ku3Hn  Ha 3emne. HaseiBath
XapaKTepPHbBIE MIPU3HAKU
OpraHusmMoB —  oOuTaTenei
JTHX cpen JKA3ZHU.
XapakTepru3oBaTh YePTHI
MIPUCTIOCOOIEHHOCTH

OpraHM3MOB K  cpele  HX

00UTaHUS. Pacmo3naBath )4

Hudposas
nmabopaTopus o

OKOJIOTHUH.




(axTopsr: XapaKTepU30BaTh

abHoTHYECKHE,

OonoTHyeckue u

AHTPOIIOTCHHBIE.
Okonoruyeckue npobiemsl B | O600mieHne panee | BoiaBuTh OCHOBHBIE BbinensTe ¥ XapakTepusoBaTh | [[udyposast
6uocepe. OxpaHa TNPHUPOABI | H3YYEHHOTO 9KOJIOTUYECKHE HPUYUHEI OKONIOTHYECKHX | jaGoparopus IO
JlabGopatopHasg pabora Ne 6 | marepuana. npobyembl  Guochepsl. npoGiemM B brnocdepe. | sxomornn  (marumk
«OueHka kauecTBa okpyxaromei | OTHomenue uenoseka | [IpoBectu OLICHKY IIporHosupoBatk MOCHCACTBHSA | praxHOCTH,
cpenp» K IIPUPOAE B UCTOPUH | KayecTBa OKpYy’Karomien HCTOILICHUS NPUPOIHBIX |  yreKUCIOro rasa u

YeJI0BEYeCTBa. cpenpl. pecypcos u COKPAWICHHUS |  gycropona)

[TpoGiieMbl OHOChEpHI: OMOJIOTMYECKOr0 Pa3HOOOpasus.

UCTOLICHUE OO6cyxkaath Ha  KOHKPETHBIX

IPUPOAHBIX PECYPCOB, puMepax 9KOJIOTMYECKHE

3arpsi3HEHHE, poOJIeMbl CBOEr0 pErHOHA |

COKpallleHHe ouocdepsl B LEJIOM.

OHMOJIOrNYECKOro ApryMeHTHpOBaTh

pa3zHoo0pasus. HE00X0UMOCTh 3aIUTHI

Pemenne OKpY Karoen cpensl,

9KOJIOTHUECKUX coOu0IeHNS NpaBUIl

mpoOileM  Ouocdepsr: OTHOIIICHUS K )KUBOH ¥ HEXXHUBON

paLMOHAIBHOE IIPUPOJE. BrrsBiaTs u

UCIIONIb30BaHNE OLICHUBATh CTEeTIeHb

pecypcos, oxpaHa 3arpsi3HEHHS TOMEILEHHH.

npuUpojabl,  BceoOlIee

IKOJIOTHUECKOE

oOpa3oBaHue

HaCCJICHUA.







