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YUYEBHA IIPOI'PAMA
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3A VII KJIAC
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YHEBEH YAC)

2024/ 2025 YUYEBHA I'OJIUHA
8a xuiac - Ilpodecus ,,ACHCTEHT Ha JIEKap 110 AEHTAJIHA MEIUIMHA®

36 y4ebnn ceAMuIH 0 2 4aca ceAMUTHO — 72 yuebHn yaca
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Hpena 3axapuena
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I. HPEXCTABAHE HA IIPOI'PAMATA

Hpw u3yyaBaneTo Ha y4eOHMA TpeaMeT OHOMOTHS ¥ 3XPABHO 00pa30BaHuUe B pa3llipena
HOAPOTOBKA YYEHHIUTE 1€ YCBOAT OCHOBHETE ITO3HAHHA 34 YCTPOHCTBO ¥ pabora ¢
MEKPOCKO, H3r0TBSHE B pabora ¢ MEKpocKkoncky npenapary. lle yesost spanug Ha
KIE€THYHO M THKaHHO PaBHHINE 32 CTPOeXa Ha PACTHTEHA B KXMBOTHHCKA KIETKA ¥ ThKaHH,
pasnosHaBaHe Ha 00EKTHTE HA H300paxeHue ¥ Mojeupane Ha 00eKTHTE.

IL IIEJI ¥ OYAKBAHH PE3YJITATH

VYcposBane Ha OCHOBHH 3HAHHSA H YMCHHSA 34.

paboTa ¢ MEKPOCKOIT;

paloTa ¢ MUKPOCKOIICKH TIpenapars;

u3paboTBade Ha MUKPOCKOIICKH OpeHapartH;
yCTPOHCTBO Ha PacTHTETHA H KHBOTHHCKA KIIETKA;
BHJIOBE PACTHUTENHH THKAHH,

BHIIOBE XHBOTHHCKH THKaHH,;

NN UR RN

HI. TEMATHYHO PASIIPEJEJIEHVE HA YACOBETE

Ne | Tema Bpoit | Cpok 3abemexKa
Hacore | /Mecell,
ceaMuna/
1 | 3amosnaBaHe ¢ yuebHaTa nporpama. 2 IX-3
HHCTpYKTaX 33 YCIOBHS 3a
fe30macHoCT ¥ 011a3BaHE Ha
Marepuansara 6azsa.
2 | YeTpoHeTBO Ha MUKPOCKOIL 2 IX-4
3 | MuKpOCKOIICK#H Hperiapar. 2 X-1
4 | Habmoznenue Ha MEKPOCKOICKH 2 X2
npenapary
5 | Miapaborsane na HeTpacH 2 X-3
MHKDOCKOICKY penapat
| 6 | VzpaborBane Ha TPacH MHKPOCKOIICKH 2 X-4
| mpenapat
7 | YerpoieTso Ha pacTHTENHE KIeTKa 2 XI-1
8 | Yerpo#cTBo Ha )KMBOTHHCKE KIETKA 2 X1-2
9 | Tpkann 2 XI-3
10 | Pacturenun ThKanu. MepucreMna 2 X1-4
THKAH.
11 | JT1abopaTopHO yHpaKHEeHHEe — 2 XII-1
MEPHCTEMHA ThKaH.
12 i [loxpuBHa TBKaH. 2 X11-2
13 | JlabGopaTopHO ypaXHEHHE — IOKPHBEA 2 [ XH-3




ThKaH.

14 | OcHoBH2Z THKaH. 2 I-2

15 | JlaboparopHo ynpaxseHHe — OCHOBHA 2 I-3
THKAH.

16 | Mexamuuna THKaH. 2 1-4

17 | JIabopaTopHo yopaxHeHHe — 2 II-1
MexXaHHgHa THKAH.

18 | IlpoBogdina TeKam. 2 11-2

19 | IlpoBoasmiz cHONYeTa 2 I1-3

20 | JlabopaTopEO yIpaxHEHHE -~ 2 I1-4
IPOBOAING THKAH.

21 | 3agagm 3a pacTHTCIHH ThKAHU 2 [ HI-1

22 | KupoTHHCKE ThKany, Enuresina THKaH. 2 1I1-2

23 | JlabopaTopHO ynpaXKHEHHE — SNUTCIIHA 2 HI-3

: THKaH.

24 | CreguumTensa Tekew | 2 14

25 | CoenmEuTENIHA THKAH 2 |1va

26 | JIabopaTopHO YIPAKHEHHE — 2 V3
CHEIHHUTEIHA THKaH.

27 | MyckyniHa ThKaH. 2 1V-4

28 | J1abopaTopHo yIpaXKHEHHE — MYCKYJIHA 2 V-1
ThKaH

29 | Hepsra ThKaH. 2 V-2

30 | JlabopaTopHO yHpakHEHHE — HEPBHA 2 V-3
TBKaH.

31 | TecToBM 3a1awi, pellaBaHe Ha Kazycw, 4 VI-1,2
Npe/CTaBsiHE Ha TPOEKTH.

32 | Toauiues Iperosop 4 VI-3.4
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I HPEACTABAHE HA JIPOTPAMATA

Vuebnara porpaMa 3a (axynraTuBHEETe yueOHU YacoRe € IpeHa3HadeHa JIa
Pa3UIUpPSBa H HAATPAXKIA 3HaHUATA Ha YYCHUIIUTE, IIONYYESHY B YAaCOBETE 110
ofmoobpazoBaTensa DOAroTOBKA. TeMHTE ca OT pas/ieNl aHaTOMKA 1 (DM3HOIOrHs Ha YOBEKA
¥ KileTka. AKIeHTHpA Ce RBPXY IIpakTHueckarta paboTa, CaMOCTOSTETHOTO pellaBane Ha
Ka3yCH M 3aJaus, KakTo ¥ pabora ¢ pa3nuyHy H3TOYHUIY Ha HHopManusg.

I1. TIEJH B 3ATTAYH

1. PaBHII/IpHBaHG H HaArpaxIane Ha 3HaHBATA Ha YUCHHIHTC 3a H3YHYaBAHHTC OHONOTHYHH
OGCKTH, IIPOHECH 1 ABJICHHA HA KNETHYHO, TEXKaHHO, OPrant0 U OPraHH3MOBO PaBHHIIC.

2. YcBosBase HA YMCHHA 3a IIPaKTHYCCKa paﬁom c Hﬂ60paTOpHI/I YDeIH, HArlICOHH CpeacTBa
H MOICIIH.

3. Pa3BuBaHe Ha JOTHYECKUTE CIIOCODHOCTH Ha YUCHHIMTE 32 M3BLPIIBAHC Ha JIOIMHYECKUTE
IeHCcTBHS - cpaBHEHHE, IOABEKAAHE TOF TTOHATHE, H3BE)KIAHE Ha CIEHCTBYE, IIPHBEXKIAHE Ha
nokaszarencrsa i obobmenne.

4, la ce dopMupa OTHOMEHHE KBM MICTOTO, POSITA ¥ OTIOBOPHOCTTA HA BCEKH KBM
coOCTBEHOTO 3/pase.

1II. OYAKBAHH PE3YJITATH

1. YgenunuTe Ja MOraT Aa paslo3HABaT W OIHCBAT CHIICCTBEHHTE TIPHIHANM HA M3YUCHHTE
Ou00rHYHYE 00EKTH, IPONECH U ABJICHHAI.

2. YdeHHIWTE Ja MOraT [ia CpaBHEBAT, HOMBEXIAT IO IOHATHE, Ja JOKa3BaT BPB3KH H
3aBHCHMOCTH MEXKIY CTPYKTYpa B QyHKIMH, ia obdobnisar.

3. Yuenunure Aa MoraT A2 Paslio3HaBaT Ha cxema OumonormaHu o0exTH H IpoLecH ¥ Ja
TOCTABAT O3HAYSHHS Ha CHINECTBEHITE IPU3HALY Ha oDeKxTa.

4. Yyenuiiure Ka 0O3HARAT YCTPOHCTBOTO ¥ HaydHa Ha padoTa ¢ MEKPOCKOT, Ja Hablnoganar
B pasio3Hasat TpalHy MMKPOCKOICKM NPENapaTd ¥ Ja M3rOTBAT HeTpalHu MUKDPOCKOICKH
HpenapaTH.

5. Ygepunure na MoraT na paGorar ¢ OuonoruyEy O0EKTH M TeXHHUTE MOAENH Karo TH
HaOmoaBar, OTIHCBAT, CPaBHBAT.

IV. TEMATHYHO PAZIPENEJIEHHE HA HACOBETE



Tema

Bpoit
qacoBe

Cpoxk
/mecen,
ceqMuna/

Hefnocrtn

3abentenka

Knerka

IX-3

Texapn
= EnnpTenHa
= Cregdaurenda
= MyckymHa
=  Heppaa

2
6

IX-4
X-1,2

paboTa ¢ MHKpPOCKOTL;
M3rOTBgHE Ha
Herpaiiny
MHKPOCKOTICKI
IpenapaTi;,
HabmoNenHue Ha
TpaifHH MEKPOCKOIICKH

| npenapary

Xpanocmnna?eana CHCTEMmaA

X-3,4

EKCHEPHMEHT 3a
u3Mepsane Ha pH na
XPaHUTENHH
BPOOYKTH,
eKCTIEPHMEHT 33
HICHENRAHE Ha ChCTABA
Ha XPSHUTCHHE
TIPOOYKTH;
EKCIEPHMEHT 34
neHcTBUe Ha
XPAHOCMHIATEITHHATE
SH3IUMH;

,Z[nxa’renua CHCTEMA

X1-1,2

AzpaboTRaAe \a
MOZE/M Ha OPTaHH U
CHCTEMHM;

MOCTaBAHE HA
O3HAYCHUT HA CXEMH
Ha H3YYABAHHTE
OpraHH U CHCTEMHU;
peLiasane Ha 3a1auM
IO airOPHTHM,

| peliaBaHe Ha Kasych

Ha 37]paBHa TeMa;
pabora ¢ HAYYHO-
NIOIY s pHa
AUTEpaTypa 3a
H3TOTBAHE Ha AOKIAIH
H NIpe3eHTALH,
H3TOTBSHE U
HpeNCTaBAHE HA
cOOCTBEHH TIPOSKTH;

OTREJII/ITCJ'!HR CHLTEMA

XI-3

u3paboTBaHe Ha
MOAEAH Ha OPTraHH H
CHCTEMH;

NOCTaBAHe Ha
O3HaYEHHA Ha CXEMM
Ha H3y4aBaHHTe
OPI'aHY M CHCTEMH;
pelliaBaHe Ha 3a1a4H

| 10 ANTOPHTEM;
[ peliapane Ha KazycH

Ha 3NpaBHa TCMd,




paboTa ¢ Hay4HO-
TIOTTYJIApHA
AWTeparypa 3a
M3TOTBAHE Ha JOKNIanu
H Ipe3eHTalNi;
HIroTBAHE 1
TIpENICTaBAHE HA
COOCTBEHA HPOEKTH;

CopiaeuHo-CBI0Ba CHCTEMA Xi-4 CKCHEPMMEHT 3a
* Kpws X1I-1,2 H3CJe[BAHE HA CRCTARA
= KpLBHE IpymH Ha KPBLBTA;
= KpbBONpenHBaHe eKCIIEPHMEHT 3a
= Hmynurer KPBBOCHLCHPBAHE;
»  Cbpile W KPBBOHOCHH W3MEPBAHE Ha NYIAC H
CBIOBE KPBHBHO HalsraHe,
= (Crpaeuna AeHHOCT peEIIaBaHe Ha 3aJa4H;
= Kpneroobpamenns | pa3no3HaBaHe TI0
CXeMa # OTHCBaHe Ha
thazuTe Ha CHPACHHHS
L{HKBJL;
03HaYaBaHe Mo CXeMa
Ha ABaTa Kpbra Ha
KpbBoODpaLIeHie;
OGMsna Ha BemecTBaTa X1-3 pelaBaHe Ha TeCTOBH
330444
Onopro-xBAraTeINa 12,34 EKCHEPHMEHT 32
CHCTEMa H3CAe/IBaHe Ha
= Kocrn SHMWYHAS CHCTAB Ha
= Myckynn KOCTT2;
pasHo3HaBaHe M
Ha30BaBaHe Ha
KOCTHTE Ha CKeJleTa;
| AEMOHCTpalmg Ha
nelicTBHETO Ha
MYCKYJIHTE;
peliaBaHe Ha TECTOBY
3a/1a4H,;
Honosa cucrema 1-5; m3paboTBaHe HA
: H-1 MOJENH Ha OpTraHH

CHCTEMH;
MOCTABSIHE HA
O3RAYCHMA HA CXEMH
Ha H3YYABAHHTE
OPraHy ¥ CHCTEMH,
pelagafe Ba 3anaun
IO ANFOPHTHM;
pelapale Ba KasycH
Ha 3paBHA TEMa,
pabora ¢ nayuHo-

| TOMyJISpHa

MTEpaTYpa 3a
H3roreiHe Ha BOKnagu
J Ipe3CHTALMH,




H3rOTBIHE B
NpEACTABSHE HA
cobCTECHI BPOEKTH;

10 | HepBua cucTema 1I-2,3 PEIIaBAHE Ha TECTOBH
| 3a71auM;
11 | Enpoxpuanmua cucreMa 1I-4 pelliaBaHe Ha TeCTOBM
»  XumodHsa 3a7a44;
* lluToBuzana xne3a
*=  OKOJOLIHTOBHIHH
KIE3H
v HanbnOpeunn xuiesu
= 3ajgcToMallHA XUIe3a
= Tlososy Aciesu
12 ; Cernsun encremu -1,2 peliaBaHe Ha TECTOBH
= 3purenya 3a7auK,
= Crmyxosa
= PapHOBeCHA
= Bxycosa
s OBonsrensa
" (O0ma CeTHBHOCT
13 | Xumuven cberas Ha IH-3,4 pemIaBaHe Ha TECTOBH
KIeTKATa Iv-2,3 3agaum;
®  HEOPTaHHYHH EKCTICPHMEHT 3a
CRETIHEHN, JOKa3BaHe Ha
" BEIVIEXHIPATH; benTriy,;
" HDWIN; eKCHEPHMEHT 32
= Qenrbly; | p3creABaHe Ha
T @H3IHMH | aKTHBHOCTTA Ha
*  HYKIACMHOBM EH3NMH;
KHCEIHHH;
14 ; Bupycan, [Ipoxapnorna v-4 pesniaBane Ha TeCTOBU
KIeTKa 3a4a4n;
15 | Eykapuorna Kjierka — V-2.3 pelllaBaHe Ha TeCTOBH
YCTPOHCTBO. : 3ANAYY;
16 | EykaproTha KieTka — V-5 peraBane Ha TECTOBH
MeTaboIM3IbM, 380a4%H;
17 | EyxapuoTHa KIeTKa — VI1-1,2 pellaBaHe Ha TECTORK
reHeTHIHM HPONECH, 381a4H;
18 : EykapuoTHa KjieTKa — VI-3 PelaBape Ha TeCTOBM
Heliene, 33Aa4R;
19 | T'opsmen nperosop VI-4
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VUYEBHA ITPOTPAMA TIO XVIMWUS K OTIAZBAHE HA
OKOJIHATA CPEJA
3A 8 KJIAC

(IOOBJIHUTEJHA IOAI'OTOBKA — CAKVITATUBEH
YHYEBEH YAC)

2024/ 2025 VUEBHA I'ONHA
8 wurac

36 yuelHu ceIMHIH N0 2 4aca cefMUYHO — 72 yuebuu yaca
FOAHIIHO

Wsrorsmn: .

Mapna Honosa
/Cmapuy yuumen/ Yuumen no xumus u onaseane Ha OKOIHAMA CPedd 8
ZUMHASUANEH eman



L KPATKO HPEACTABAHE HA VAEBHATA NIPOTPAMA

36 yuelGHU cegmMulu no 2 yyebBHU Haca cegMuvHo — 72 yueBHU yaca 20gULLHO
Vuebrara nporpama 110 XMMHA ¥ OTTaABaHEe Ha OKONHATA CPeAd BIUTIOUEE HadanHu Da3ucHH
3HAHHS, YMEHHA H HABHOH H OCHTYpABa BE3MMKHOCT 32 H3TrpaXIaHe Ha HAI0CTeH 00pas B
CH3HAHMETO Ha YICHHIHTE 33 SUHCTROTO H HEZASIHMOCTTA Ha HpHEpoxara. Biooueny ca
3HAHMS H YMEHHHE CBBP3EHHE CBC CTPOSK U CBOWCTBA Ha BEINECTBATA, XHMHYHA CHMBOIHKAE,
IIEpHOIHNYHE CHCTEMA B XHMHYHH IIPONECH, AKIIGHTHDPAHO € BEPXY BEIHECTRE, KOUTO CE
H3MON3BAT B OMTA H NPAKTHKATa, BEIECTBA 3aMBPCHTE/M Ha OKOIHATA CPElA ¥ HAYMHY 34
06e3BpEeXIBHETO HM.

IL. DEJH HA OGYHEHRETO

1.

2.
3

[a ce ¢opMuEpar TOHATHA CBEP3AHN ¢ XMMHIECKATa CHMBOIMKA, NEPHOIMHYSH
3aKOH M IEPHOANYHAE CHCTEMA.

Ha ce oborary ChIIBPXKaHHETO ¥ 00eMBT Ha IIOBATHATA.

Ha ce dopmupar ymenus 3a pabora ¢ BemecTsa, 1abopaTopHH CHIOBE K
anapatypa.

Ha ce dopmupar ymesus 3a olMcBane, AedMHAPAHE, PA3O3HABAHE,
AHATIN3WPAHE,

Ha ce GopMupar ¥ Jopa3BHBAT NPaKTHICCKH YMEHUA 3a IIAHKpaHe U
nposexc,uaﬂe Ha X¥UMHYCH CKCIICPHMCHT, aREKBaTHO PeardpaHe B CHTYaHu
3aCTPaNIaBamiy COOCTREHOTO 3/iPaBe B 3OPARETO HA APYTHTE, OKA3BaHe Ha
II'BPBA [IOMOI ¥ ONasBaHe Ha OKONHATA CPera.

IMl. OYAKBAHM PE3IVJITATH

Tema Ouaxsanu pesynmamu
Inanun, Ymenus, Omuouienue
1. BemecrBau PazriozHapa rpaiuBHH 9aCTHITH, aTOMH,
OpoTIecH MOJIEKYIH.

Omucra CTPOCHKA Ha aTOMA.
Pasnosuapa npouecyTe XUMUHIHO CHEQHHABAHS
XUMHWYHO paszjarase,

2. Xumu4y=Ha Vizmonsea X¥MHYHEY 3HAUH 33 O3HAYSBAHC Ha Ha
CHMBOIHKA ¥ OCHOBHHE XHUMHUHHK eHEMEHTH.
BATICHTHOCT Hsronssa xumuaru GOPMYIIH KaTo CHMBOIMH 38

O3Ha4aBaHe Ha BEIHECTBATA.
CoeTans XUMHIHHE QOPMYI.
W3pazsBa ¢ XMMHYHE YPABHCHHS DEaKiiH,

3. Meranmu. Hatpuit 1 | Omica XapakTepRHTE QU3HYIHY H XHMHIHH
HEFOBHTE CBOMCYBa HA HaTPHA.
CHENHHEHHA. W3pa3zsa ¢ XEMHTHH YPaBHEHHS XMMHUHHTE
CBOMCTRA Ha HATPHA.
OnuBa xapakrepsy QUINYHA ¥ XHMHIHH
CROHMCTBA Ha HATPHEBATA OCHOBA.




W3pazsgra ¢ ypaBHenus s3aumojelicTBuaTa Ha
HaTpHeBaTa OCHOBZ C CONHA KUCCHHHA H
BBEINEPOAEH HHOKCH]L,

O6o00m2aBa QHU3MUHNTE W XUMHYHKTE CEOHCTBA Ha
METaJIHTE.

4. Hemeramu. Xnop u
HETORKTE
CHENHMHEHN.

Omucea QH3HYHUTE CBOHCTBA Ha XJIOpa.
Hspasspa ¢ XMMUYHE YPaBHEHUA
B3aHMOACHCTBHATA Ha XJIOPA C BOXOPOL ¥
METAaITH.

Omucea cBONHCTBATA HA XJIOPOBOIOPOAA.
H3pa3zaBa ¢ XMMUIHH YPaBHECHHS CROMCTBATA HA
COMHATa KMCEIHHA C METANIH, OCHOBHH OKCHIIM H
OCHOBH.

OTkpHRa XIOPUAHY HOHM CBC CPEOBPEH HUTPAT.

5. Tlepuonmues 3akon
¥ TICPHOAHYHA
CHCTEMA.

Pasrnexna nepuoguasara Tabmuna Karo
HarfaeIeH U3pas Ha CHCTEMATS, B KOATO ca
MOAPENCHE XHMUYHHTE SIeMEHTH.

Wznara nmpuHIMIMTE 32 TOAPSKIAHE HA
£IIEMEHTHTE,

Omucea CTpyKTypaTa Ha NepHojiHHara Tabnnua.
Onpenens BaeHTHOCTT2 Ha CHEMEHTHTE OT A
FPYIIHTE CHPAMO BOJIOPOLA ¥ KHCIOPOAR.
Onpeneas MACTOTO Ha METATUTE K HEMETAIHUTE B
I1C u mporeo3upa cBoHCTBATA HM,

6. Xwuvraru npouecu
B nipHpogaTa, bura
¥ IPOU3BOICTBOTO,

Onucea xazecTreHo / 65p30, H2aBHO, MHOTO
faBHO, MUTHOBEHO/ CKOPOCTTA HA PA3IMYHH
IpoHecH / HEYTPaNM3anus, B3pHB, 0Opaszysane Ha
yTa#kH, ropeHe, Koposus, QepMeHTanus, THHEHe/
Pasno3napa npoecH CEBP3aHY ¢ OTHENAHE B
HOTBIIZHE Ha TOTLITHHA.

XapaxrepHiupa KaueCcTBEHO BITLTHHETO HA
YCJIOBHATA BHPXY CKOPOCTTA Ha XHMHYHHTE
OPOITECH — arpPeraTHo ChCTOAHME, pazObpKeane,
TeMHuepaTypa, KaTalusarop.

Pasrpannaasa moNesHH ¥ BPEIHHM 32 TOBEKA U
NPHPONaTa XUMHIHH NIPOLECH.

CIHEIHMOHYHM METOIM H ®OPMU HA OHIEHABAHE HA

MOCTIKEHMITA.

OueHsBaHETO € RETPENIHO ¥ BEHIIHO.

BBTpemHOTO OLEHABAHE CE H3BBPIIBA OT yyuTens. PopMHTE Ha NPOBEPKa Ca:

1. VYerna npopepka. Kpurepnn: NOCTHXCHAE HA 0YaKBaHH PE3Y/ITATH HO TEMH.

2. Tlmcmena mporepka. CHINECTBEHA HACT OT TA3H IPOBEPKA € TECT, BITIOMBALL
3a/{aq¥ OT pasi4eH THIL Kputepyy: nocTHNEHNE Ha OUaKBaHH PEIVIITATH 110
TEMH ¥ Ha HHBO yueOHa mporpaMa.

3. Ilposepxa Ha npaxkTHYecky yMmeHMA. KpHTepHn: NOCTIKEHHE Ha 0YaKBAHK
PE3YATATH OT A0p0 EKCIepyMenT ¥ M3cHenRaHe.
VuenuksT TpA0Ba J¢ € NpeBapHTEIIHO HHOOPMAPAH 338 KPUTEPHHTE H
CHCTEMaTa Ha OIICHABAHE Ha MOCTIDKEHHATA MY.




Brummoto ouersaBane ¢ mucmeno. Msespiusa ce or PUO, H30CO v MOH.
lenwre penbT H YCHOBUATA Ha OPTAHU3HPAHE Ce ONPEASHAT OT OpPTaHa, KOHTo
TO U3BEPILBA.



