MIHICTEPCTBO ATPAPHOI MOJITUKHA
TA ITPOJTOBOJIBCTBA YKPAIHU
YMAHCBKUU HAINIOHAJIBHUHN YHIBEPCUTET
CAJIBHUIITBA

KA®EJIPA BIOJIOT'Ti

PI310JI0I'TA POCJ/IMH

METOIWYHI PEKOMEH AL

3 Oprasizauii CaMOCTIHHOT pOOOTH CTYIEHTIB OCBITHBO-KBaJi(DIKAIHHOTO PiBHS
«bakanaBp» HanpsamiB miarotoBku 6.090101 — « ArpoHomisi»

Ta 6.090105 «3axuct pocaun»

VYwmanb — 2015



MeToau4Hi BKa3iBKU MiATOTYBAJIN:
JIOKTOP C.-T. HayK, npodecop, akaaemik B. I1. Kapnenko,
KaHIUJAT C.-T. HayK, noueHt P. M. Ilputynsak

Peuenzent: JI. O. Ps60Boi — JOKTOp CiIBCHKOTOCTIOAAPCHKUX HAYK, TPOdecop
Kadenpu reHeTHKH, cenekiii pocauH Ta 6iotexHosorii Ymancskoro HYC

3ameepooiceno i pekomerndosano 00 OpyKy Buenor padoio ghaxynememy
NI000080YI6HUYMBA, eKo02ii ma 3axucmy pociun Ymancvkoeo HYC (npomoxon

Ne 2 gio 29. 10. 2014 poky)

V]IK 581.4(07)

Dizionocia pocaun: memoouuni pexomenoauii / B. Il. Kapnenxo, P. M.
Ilpumynaxk. — Ymanse, 2015. — 15 c.

VY MeToAMYHMUX PEKOMEHJAIlIAX HAaBEIeHO 1H()OpMAIIiHO MICTKY YAaCTHUHY 32
po3autamu  (i310JI0T1i POCIUH, METOJIUKY CAMOCTIMHOI poOOTH, MPAKTUYHI MOPaan
Ta 3aBJAHHS IJI1 CAMOCTIMHOTO ONpAIOBaHHS CTYJIEHTaMU MaTepiaiy.

CamocriiiHe ab0 YacTKOBO CaMOCTIMHE OIpAaIlOBaHHS Kypcy 3a0e3MeduThb
dbopMyBaHHS y CTy[ICHTa HAaBUKIB aKTUBHOCTI, TPEAMETHOCTI, I[1JIECIIPSIMOBAHOCTI
KOMIUIEKCHOCTI IOAO0 HAaOyTTs 3HaHb (DyHIaMEHTAIbHOT AUCIUILIIHUA «Di310JI0Tis
POCIIUH.



I[TEPE/IMOBA

Dizionocia pociuH — HayKa MPO KUTTEISUIBHICTD POCIUHHOTO OPraHi3My:
PICT 1 PO3BUTOK, I[BITIHHS Ta IJIOJIOHOIICHHS, )KUBJIEHHS, CHHTE3 1 HATPOMA/I>KEHHSI
MJIACTUYHUX PEYOBHH, BOJOOOMIH 1 1H. Po3kpuBarouu 3aleXHICTh IUX IPOIIECIB
BiJl YMOB HAaBKOJIMIIHBOIO CEpEIOBHINA, (Pi310JIOTiS CTBOPIOE THM CaMUM
TEOPETUYHY OCHOBY I BCI€i CHUCTEMH 3aXOiB, CIPSIMOBAHMX Ha MIJBUILIEHHS
3arajbHOI MPOAYKTHBHOCTI 1 SIKOCTI BPOXKAI0 CUIBCHKOTOCIOMAPCHKUX KYIBTYP.
®i310510T1YH1 JOCTIAN CIY’KATh HAYKOBOIO OCHOBOIO JIJISl 3aXO/IIB 13 PalliOHATBHOTO
PO3MIIIEHHS POCIUH y MMEBHUX TPYHTOBO-KIIMAaTHIHUX 30HAX.

Dizionocia pociun — TEOPETUYHA HAyKa, sSKa CIUPAETHCS HAa OCTaHHI
nocarHeHHs (Pi3ukd, XiMii, MOJEKyJspHOi Oiojorii, OOTaHIKH, MiKpoOioIOorii,
Oioximii. 3 iHmoro OOKy, IIi HayKa Ma€ BEJIMKE NPAaKTHYHE 3HAUYCHHS IS
3emiiepoOcTBa. BoHa gae  TeopeTnyHe  OOIPYHTYBaHHA  HAWBAKIUBILIUM
TEXHOJIOTTYHUM CKJIaJIOBUM POCIIMHHHUIITBA, CEJIEKIII1, HACIHHUIITBA, 3eMJIEpOOCTBA,
OBOYIBHHUIITBA, IIJIOJIBHUIITBA, arpoximMii, MeJiopallii, IpyHTO3HaBCTBa, a TaKOX —
30epira”Hs Ta nepepoOKH ClUIbCHKOTOCIOAAPCHKOI MPOAYKIIiT TOIIO.

VY 3aBmanHs (131070711 POCIUH BXOJIUTD:

— PO3KPUTTS CYTHOCTI IMPOIIECIB, 110 BiIOYBAIOTHCS B POCIMHHOMY OpraHi3mi,
BCTAHOBJICHHSI X B3a€MO3B'A3KY, MEXaHI3MIB peryJssiiii, BCTaHOBJICHHS
NUIAXIB MIJBUIIEHHS €(QEKTUBHOCTI BUKOPUCTAHHS COHAYHOI €HEeprii
pocIuHaMU;

— KOMIUIEKCHE BHUBUYEHHSI CTPECOBOTO CHHAPOMY B POCIHMHAX 13 3aJIy4€HHSAM
3HaHb 13 O010XiMii, T'€HETHUKH, €KOJIOTli TOIIO; NOMYK (i310JIOTIYHUX 1
F€HETUYHMX LUISIX1B 3aXUCTY POCIMH BiJ 10HI3YI0UO1 pajiallii, a TAKOX — BiJl
3a0pynHeHHS atMocdepu, IPYHTY 1 BOJAM NPOMHUCIOBUMHU BIIXOJAMHU,
no0puBaMH, MeCTULIUAMH, (H1310JIOTTUHO aKTUBHUMH PEUOBHHAMU Ta 1H.,

— CTBOpEHHsS (Di310JIOTIYHMX OCHOB CEJIEKI[i POCIHH, SKi BKIIOYAIOTh
KOHCTPYIOBaHHS Ta0iTyCcy pOCIWH, HaxwWwiy JHUCTKa BIIHOCHO CTebIa,
CHIBBIJIHOIIIEHHSI KOPEHEBOI CHUCTEMH, HAJ3€MHUX BET€TaTUBHUX Ta
PENpOyKTUBHUX OpPTaHiB;

— po3pobka (i3100T0-010XIMIYHUX TECTEPIB MPOTHO3YBAHHS YPOXKAWHUX
BJIACTUBOCTEH HACIHHSI.

BuBuenHst (i3ioorii pociauH 3aiiMae BaXJIMBE MICIIE B CUCTEMI MiATOTOBKHU
(axiBLiB arpOHOMIYHOTO TPOP1LIIO.

Busuaroun kypc $iziosorii pociauH, CTyJAeHTaM 3a04HOi (popMuU HaBYAHHS
HEOOXIJTHO PETENbHO 03HAWOMUTHUCH 3 OCHOBHUMH €TalamMH PO3BUTKY (Hi310y0ril
POCIIMH, BU3HAYUTH BHECOK YKPATHCHKHMX 1 3apyOKHHX BUYEHUX Y ii PO3BUTOK.
[ToTpiOHO 3BEepHYTHM yBary Ha METOJOJIOTiI0 1 METOIU IOCHiIKeHb (i3ioorii
pociuH. OcoOMuBY yBary Ciiji MOPUIUIUTH OCHOBHHM HANpPSMKaM PO3BUTKY
cy4acHoi (hi310J10T1i POCIIHH.

daxiBelp TOBUHEH BMITH aHami3yBaTd (i310JOTIYHUNA CTaH POCIHH U
CTBOPIOBATH ONTHUMAIbHI YMOBH i (POPMYBaHHS BpOXKalo, a TOMY CTYIEHTHU
BHUBYAIOTh MPEIMET Yy TAKUX O0OB'SI3KOBUX (hOpMax:

— CaMOCTITHE BUBUEHHS JUCITUTUIIHU 32 JJOTIOMOTOI0 HABYAJIbHOI JTITEPATYPH;



— CaMOCTIfiHE BHKOHAHHS KOHTPOJBHMX pOOIT Ha OCHOBI TJIHOOKOTO

BHUBUYEHHS PEKOMEHI0OBAHO1 JIITEpaTypH;

— HACTyNHE MNOTIMOJEHHS 1 CUCTEMATU3yBaHHs 3HAaHb CTYJIEHTOM Yy TEpioj
cecii (Ha JIeKIIAX 1 Ja00paTOPHO-TIPAKTUYHUX 3AHATTSX ).

[Ipy BUKOHAHHI KOHTPOJBHOI POOOTH BIJIOBI/II HA NMUTAHHS MMOBUHHI OyTH
KOHKPETHUMHU 1 YITKUMHU. KOHTpOJIbBHY POOOTY CIiJl MUCATH YITKUM IOYEPKOM,
00O0B'A3KOBO 3JIMINAIOYU TOJIE, a00 JAPYKYBATH 3 BUKOPUCTAHHSIM KOMIT IOTEPHOT
TexHiKd. CTyIeHT BUKOHY€E KOHTPOJbHY pOoOOTY 3TiIHO 3aBJaHHs CBOTo mmdpy 3a
OCTaHHIMHM JBOMa mudpamMu B TaONMISIX goAaTkax. Hampwukman, HaBUaabHUUN
mmdp cryaenta — 67. Homepu 3aBgaHb KOHTPOJBHOI POOOTH 3HAXOIATHCS Y
TaOJIUIIl Ha TIEpexpecTi cTpiuku 6 (mepenocTanHs udpa mMU@py Mo ropu3oHTAaIl)
3 rpadoro 7 (ocranHs mubpa mudpy mo BepTukami). Homepu nux 3aBraHb
3HAXOJATHCA y CIIUCKY KOHTPOJIbHUX 3alUTaHb, 10 JOAA€ThCA.

Po6oTa moBHMHHA BKJIIOYATH TaKOXK CIMCOK BHUKOPUCTAHOI JITEPATYpH 1
CYIIPOBO/)KYBAaTUCh OCOOMCTUM MIJIMUCOM CTyJeHTa. OOCAT TEKCTYy KOHTPOJBbHOI
poOOTH HE IOBUHEH MEPEBUIILYBATH IIKUIBHUNA 30IIUT.

PEKOMEH/IOBAHA JITEPATYPA
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METO/JAUYHI BKA3IBKHX 10 BUBYUEHHS KYPCY
1. XimiuHuii ckjaaa, cTpykrypa i GyHKIii pocJJMHHOTO OpraHizmy

[Ipy BuBUYEHHI AaHOT TeMH HEOOXITHO 3'ACyBaTH, IO KJIITHUHA — HaMEHIIIa
KUBA CTPYKTYpHA OJUHUIIS POCIHH, CaM€ BOHA € HOCIEM XUTTSA. ToMmy moTpiOHO
3HATH i1 XIMIYHUHN CKIIaJ], CTPYKTYpY, CYOMIKpOHHY Oy/I0By OCHOBHUX OpPTraHOi/IiB,
OOMiH petoBuH 1 (1)i3HK0-xiMqui OCHOBHU T1i eHepretuku. CiiJ 3BEpHYTH yBary Ha
OyZOBY KIITHHHOI OOOJOHKM 1 TUIa3MAaTUYHHUX MeM6paH Ta X pojib B OOMiHI
PEYOBHH 1 JKUTTEMISUTBHOCTI. HOTp16Ho npoaHamsyBaTH byHKIIi  sAapa,
IIUTOTUIa3MU Ta IHIIUX OPTaHOifiB, a TaKOX — 3aJeKHICTh TPOHUKHOCTI
IIUTOTUIa3MU BiJ] BHYTPIIIHIX 1 30BHINTHIX YAHHUKIB.

Oco06nmBy yBary HEOOXIHO 3BEpPHYTH Ha BHUBYCHHS XIMIYHOTO CKJIATy
[UTOTUIa3MU POCIMHHOI KIITHHH, CTPYKTYpY AaMmiHOKHCIOT, OUIKIB, a TaKOX
bynkuii OinkiB 1 ix kimacudikamiro. HeoOxigHo 3'scyBatu  (Pi3MKO-XiIMIYHI
0COOJIMBOCTI HYKJICOITPOTEI lIB, SIKI BIAITPalOTh MPOBIIHY POJIb B KUTTI KJIITHHU 1 B
KIHIIEBOMY PE3yJIbTaTl BU3HAYAIOTH MPOAYKTUBHICTD POCIIMH.

BaxxnuBe 3HaueHHS [Tl KUTTS KIITUHUA MaroTh HyKJeiHoBI kuciotu (JJHK 1
PHK), Tomy cnia 3’sicyBatu iX (i3ionoriuny pois y 6iocunTes1 O611kiB. [ToTpiOHO
3BEpHYTH yBary Ha TMOApa3HEHHs, 30y/KCHHS KIITHHMA 1 BIAMOBITHI peakilil
mpororuiacTa Ha (i3WdHI 1 XIMIYHI BIUIMBH, a TaKOXX OOOB'SI3KOBO — Ha
BHYTPIIIHBOKTITHHHI MEXaHI13MHU PETYJIAII] METaOOTIYHUX MTPOIIECIB.

HeoOxinHO ompamoBaTd 3arajbHOOIONOTIYHE 3HAYEHHS (PEPMEHTIB Yy
npouecax oOMiHY, iX BIJIMIHHICTh BlJI HEOPraHIYHUX KaTaji3aTopiB, a TaKOX iX
XIMIYHY TpUpoay Ta Kiacudikaiito i OyaoBy. CTpykTypy (pepMEeHTIB, MOB'A3aHy 3
cnerudivnicTio 1Xx aii. HeoOxigHo ompaioBaTd MeEXaHI3MH 1 KIHETHKY
dbepMeHTaTUBHUX peakiliii, piBHsAHHA Mixaenica-MenTtena. 3'acyBaTtu 3ajeXHICTh
aKTUBHOCTI (DEpPMEHTIB BiJl YMOB HABKOJIUITHHOTO CEPEIOBHUIIIA.

BaxnuBo ycBIIOMHUTH, 110 Take aKTHBATOPHU 1 1HTIOITOpU (EPMEHTIB, SKY
poJib epMEHTH BUKOHYIOTh B KUTTEBOMY IIMKJII POCIIMH, JIe BOHU JIOKAJIi30BaHi B
KIITAHI 1 SKUM TUIIXOM 3JIHCHIOETbCS PETysiis (epMEHTATUBHOTO amapary
KJIITUHY, SIKa pOJib PEPMEHTIB Y MiJIBUILIEHI TPOIYKTUBHOCTI POCIIVH.

2. BompooOmin y pociiun

[Ipu o3HallOMJIEHH] 3 JaHUM PO3JIJIOM CTYJAEHTaM HEOOXIJHO 3amam'sTaTH,
YOMY BOJIa € OCHOBOIO KUTTS, 3HaTU (PI3UYHUHN CTaH Ta XIMIYHY CTPYKTYPY BOJIHU Y
pociiiHi Ta rpyHTi. HeoOX11HO MaTu yABJIEHHS PO TPAIi€HT BOJHOTO MOTEHIIATY
SK PYLINAHY CHJIYy TPaHCHOPTY BOAM B KIITHHAX, TKAHWHAX Ta LUINA POCIHHI.
Busznauntu ponb HaOyxXaHHsS KOJOiAiB y TMOMNIMHAHHI BOJAU. BcraHoButu
3aJIeKHICTh MDK OCMOTHYHHUM 1 TYPrOpHHUM THCKOM, MEXaHI3M aKTHBHOIO
NOTJIMHAHHA BOAM KIIITUHOIO. PO3TsSHYTH SIBUIIE MJIa3MOMI3Yy.

BuBuaroun KopeHeBy cHCTeMy, SIK OpraH IOTIJIMHAHHSA BOJU, HEOOXIIHO
3BEpHYTU yBary, siki GopmMu IpyHTOBOI BOJIU MOTIJIMHAIOTHCS KOPEHSMHU POCIIHH.



BuBunTH, 110 Take BUCXiJHA Tedisl B POCIHWHI, il IIIAX, MBUAKICTh PyXy BOIH, a
TaKO0XX MOTPIOHO 3pO3yMITH BaXKJIUBICTh BEPXHHOTO 1 HIHKHBOTO JIBUTYHIB BOJIHOTO
noToky. Ciniji 3BepHYTH yBary Ha J0OOBI Ta CE30HHI 3MIHU KOPEHEBOT'O THUCKY.
Po3rissHyTM NpUYMHM 1 PUTMIYHICTH IUIa4y POCIIHH, 3aJIeKHICTh IUIady BiJ
MeTaboIi3My KOpeHs, mpupoay ryramii. HeoOximHo 3’sicyBatu, sike 010J10TiYHE
3HAYECHHS TpaHCHipalii Ta i1 3aJeXHICTh Bij 30BHIMIHIX Ta BHYTPIIIHIX YMHHUKIB,
CTaH TMPOAMXIB, TEPIOAUYHICT, MPOAUXOBUX pyxXiB. Po3risgHyTH MexaHi3M
IPOANXOBOTO PETYIIOBAHHS TPaHCIIpalii.

[ToTpi6bHO 3'scyBaTH, SIK BU3HAYUTH IHTEHCUBHICTh 1 MPOIYKTHUBHICTH
TpaHcmipalii, TpaHCHipaliiHui KoedilieHT, Ta AK iX BHUKOPUCTaTH TpHU
po3paxyHKax BOJHOTO OajaHCy pOCIHH, a TaKOX — BOJOCIOKHBAHHSA
¢iTolIeHO3aMU Ta PEKUMY 3POIICHHS CLILCHKOTOCIOAAPCHKUX KyIbTyp. OcoOIuBy
yBary CJIiJl 3B€pHYTH Ha arpoTEXHIYHI 3aX0/H, 5Kl 3a0€3MeUyI0Th HarpOMaPKEHHS
NPOAYKTUBHOI JUISI POCIUH BOJIOTH B IPYHTi. ATPOHOM MOBHHEH YiTKO YSBIISTH
co0li, SK BIUIMBAIOTh 30BHIIIHI YMOBU Ha HAJXOJDKEHHS BOJUM B POCIUHY Ta
(1310JI0T14HI OCHOBHU CTIHKOCTI POCIUH JO MOCYXH, a TaKOX (Pi310J0T14HI OCHOBH
3pONICHHS. 3HATH KPUTUYHI MEPIOU POCIUH Yy BOJOCIOX)UBaHHI. [1icis BUBUEHHS
OTO PO3AULY MOTPIOHO MPOIYMATH, SIKUM YMHOM MOKHA BUKOPHUCTATH HaOyTI
3HAHHS JIJIs1 PETYJIIOBAHHS BOJTHOTO PEKUMY CLICHKOTOCTIONAPCHKUX KYJIBTYD.

3. KopeHeBe KUBJCHHA POC/INH

[Ipy BHBYEHHI UBOIO PO3JLUTY HEOOXIJTHO 3BEPHYTH yBary, siki €I€MEHTH
MIHEPAJIBHOTO HUBJICHHS NOTPIOHI ISl KUTTENIsUIbHOCTI pocnuH. Lo Take
MakKkpo- Ta MIKPOEJIEMEHTH 1 iX (Pi3i0JIoTi4Ha poib 1 pociuH. O3HaHOMUTHCH 3
BUKOPUCTAHHS ~ METOAY  TIJPONOHIKM  JJIsI  BUPOIILYBaHHS  OBOYEBHX,
JNEKOPaTUBHUX, KOPMOBHUX KYJIbTYp B yMOBaxX 3aKpUTOrO IPYHTY. 3BEpPHYTHU
yBary Ha (i310J0T14HO JyXHI, KHCIl Ta HEUTpajdbHI COJi, Ha MEXaHi3M
NOTJIMHAHHS MIHEpPaJbHUX €JIEMEHTIB KOPEHEBOIO CHUCTEMOI PpOCIMH 1 iX
tpaHcnopT. Ciil MOPIBHIATH aKTUBHUN 1 TACUBHUM TPAHCIIOPT 10HIB Ta BUBYUTHU
MEXaHi3M TpPaHCIOPTy I1X B IUIICHIA pocauHl. HeoOXximHOo 3'acyBaTu sk
NOTJIMHAIOTHCS €JIEMEHTU MIHEpPaJIbHOIO JKUBJIEHHS B 3B'SI3Ky 3 mNoTpebdaMu
pOCJIIMH B OHTOT€HE3l, a TaKOoX, SK BIUIMBaE pusochepHa MikpoOioTa Ha
3aCBOEHHA MOKUBHUX pPe4OBUH. KpyrooOir eneMeHTIB MiHEpaIbHOTO KUBJICHHS
B POCJIMHI, peyTuiizauis. 3BEpHYTH yBary Ha OpraHiuHi CIOJYKH, O BMICTY
AKUX BXOAUTH a30T, ¢ocdop, cipka, MarHii, 3aai30, HA CUHTETUYHY MisJIbHICTh
KopeHiB. Hamucatu cxemy BIJHOBJEHHs HITpaTiB y pociauHax. Ciijg 3BepHYTH
yBary Ha IIUIBHICTH 1 PO3MOJALT KOPEHIB y MOCiBaX Ta HACAJKCHHSX, Ha
NOTJIMHAHHA MOXUBHUX PEYOBUH POCIMHAMH B MOJBOBHUX YMOBaX, a TaKOX Ha
npoOjeMu TMOIJIMHAHHS TMOXXMBHUX PEUYOBHH TpyHaMu pOCIHH, Ha SIBUIIE
anenonatii. OOrpyHTyBaTH (i310JI0TIUHI OCHOBU 3aCTOCYBaHHS JOOpHUB 1
M103aKOPEHEBOI0O MiIKUBIICHHS POCIIHH.



4., dDoTOCHHTE3

[Ipu BuBYEHHI AaHOi TeMHU HEOOXITHO 3BEPHYTH yBary Ha IUIaHETapHE
3Ha4YeHHS (POTOCHUHTE3y, a TaKOXK YCBIIOMHTH, IO homocunmes — 1ie HACIIIOK
EBOJIIOIIIMHOTO PO3BUTKY opra”iudHoro cBity. I[lapanensHo 3 ¢doTocuHTE30M
ICTOPUYHO PO3BUBAIIMCA 1 30€PErJIUCh /10 HAIIMX JHIB 1 1HII MPOIIECH YTBOPECHHS
OpraHiyHUX CIIOJIYK: SIBHILE XeMOCHHTe3y Ta ¢oTopenykuii y Oakrepiit. Takox,
CJIIJT 3BEPHYTH yBary Ha 3HAUCHHS q)OTOCI/IHTes.y B 3arajbpHIi eHepreTulll 1 oOMiHi
PEYOBUH y POCTHHAX, HA HaWBaXIMBIIII €Tanu PO3BUTKY BUEHHS TPO dboTocuHTE3,
pOJIb BITYM3HAHMX 1 3apyODKHMX BYCHHX Y BHUPIMICHHI JaHOTO ITMTAHHS.
domocunme3 — 1€ Tpolec OIOJOTIYHOTO TMEPETBOPEHHS €NEeKTPOMAarHiTHOI
(mpomeHeBOi) eHeprii y XiMiuHy. 3BEpHITh yBary Ha LUKIIYHE 1 HEUUKIIYHE
dborodochopumtoBanusa (potocuctema I 1 dorocucrema Il), Ha nusIXM Mirpari
CJIEKTPOHY B €JIEKTPOHHO-TPAHCHOPTHOMY JaHI031. HeoOximHo posiOpatucs B
peakiisx BigHoBiIeHHS CO; 1 BU3BHAUYUTU POJIb BOJIH, IK OCHOBHOTO JOHOPA BOJIHIO.
KpiMm 110r0, CiJi 3BEpHYTHM yBary Ha TEMHOBI peakiii (OTOCHMHTE3y, IHKII
Kanbpina (Cz-musix Byrieio), koonepatuBHuil potocuntes (Cy-1UIAX BYTIIEIIO),
Ha B3a€EMO3B'SI3KM MK CBITJIOBUMH 1 TEMHOBUMH peakilisiMd (OTOCUHTE3Y.
Buninmutu npuniunosi BiaMmiHu Csz ta Cy-nuisaxiB gorocunTesy. Crijy 3BEpHYTH
yBary Ha CYTHICTh (POTOAMXAHHS Ta YOMY JIMUCTOK € OpraHoM (POTOCHUHTE3Y.
baxxano po3ziOpaTucs 3 TpaHCHIOPTOM acUMUIATIB 13 nucTka. o Take cummiact i
amoriact, a Takox (moemHmii TpaHcmopT doroacuminTie? Ciil 3BEpHYTH
yBary, ik BIUIUBAIOTh HABKOJMUIIHI YMOBH HAa IHTEHCUBHICTh (D)OTOCUHTE3Y, 3aKOH
oOMeXyBalbHUX 4YWMHHUKIB. Jl0O0oBUIl 1 ce3oHHuMl Xia ¢otocuntesy. Illo Take
KOMIICHCAllli{Ha TOYKa, SIKI CUCTEMH PEryJidlii (OTOCUHTE3Y, a TAKOXK MOKa3HUKHU
dboTocuHTe3y (ACUMIIAIINHE YUCIIO, IHTEHCUBHICTh, YACTA MTPOYKTUBHICTH Ta 1H.).
HeoOximHoO BHMSCHUTH, IO Take Bpoxkai OI0JOTIYHUN 1 TOCHOJAPCHKUM.
BusnauuTt 3anexHicTh (OTOCHHTE3Y BiJ apXITEKTOHIKM POCIHH 1 CTPYKTYpPH
nociBy 10 @AP, KK]I nuctkiB 1 GiTOIIEHO31B, a TAKOXK, SIKI EPCIIEKTUBHI HAMIPSIMHU
orntumiszaiii ymMoB (POTOCHMHTE3y y BIAKPUTOMY 1 3aXWIIEHOMY IPYHTI Ta TpHU
BUPOIIYBaHHI POCIWH Ha IITY4YHOMY OCBiTIeHHI. OCOOIMBOCTI CBITIIOBOTO
peKUMY TpU BHPOIINYBaHHI OBOYEBUX 1 JCKOPATHMBHUX POCIMH B yMOBax
3aXUIIEHOTO IPYHTY.

5. /luxaHHS POCJIAMH

[Ipu BuBYEHHI pO3ILTy MOTPIOHO 3’sACyBaTH, IO TaKe AMXaHHA 1 HOro
3HAUCHHS B KUTTEMISUTBHOCTI POCIHMH. 3BEpPHYTH yBary Ha PO3BUTOK BUCHHS TIPO
JTUXaHHS 1 pOJIb BITYM3HAHMX Ta 3apyODKHUX BUYEHUX Yy BHUBUYEHHI MPOIIECIB
nuxanHsa. Posrmsnyt  teopii nmuxamHs A. M. baxa, B. 1. Ilamnanina,
C. Il. Koctuuena, I'. Binanaa Ta iH. 3'sicyBaTH, SIKy poJib BIIITparOTh (HhepMeHTH
Ipy JWXaHHI, MO0 Take '"aHaepoOHe muxaHHs". Po3rnsgHyTH THIKOM3, SIK
MIATOTOBYMI eTanm aepoOHOro (KHUCHEBOTO) JUXaHHS Ta, IO € TPOMDKHUM
MPOIYKTOM MK OpOMIHHSAM 1 JMXaHHSIM. 3BEPHYTH YyBary Ha TEHETUYHUU



B3a€MO3B'sI30K MK mporecamu OpominHs 1 guxanHs 3a C. II. KoctuueBum.
[TigpaxyBaTu €HEpPreTUKY TITKOJI3Yy Ta PO3MVIIHYTH OKUCHEHHS MipOBHHOTPAIHOI
KHUCTIOTA TIPU aepOOHOMY NIMXaHHI B IUKII JU- 1 TPUKAPOOHOBHX KUCIOT (IIMKII
Kpebca). 3’scyBaTtu 3araipHy CcXeMy JWXaHHS 3a Yy4YacTi ITUTOXPOMIB 1
nerigporenas. IlimpaxyBaTu eHepreTuky nukiy Kpebca 1 po3rissHyTH MeXaHi3M
MEPEHOCY eJEKTPOHIB 1 TpaHchopMaIlilo eHeprii B eJIeKTPOHHO-TPAHCIIOPTHOMY
JAHIF031 MITOXOHJIPIA. YCBIJOMHUTH, YOMYy AMXAaHHS € IICHTPAJbHOIO JIAHKOIO
OOMIHHMX TPOIECIB POCAMHHOTO oOpraHizmy. O3HaAHOMHUTHCH 3 IIUKIOM
TTOKcaeBoi KUCIOTH, (HOCHOTTIOKOHATHUM IIJISIXOM OKHWCHEHHSI BYTJICBO/IIB.
3BEepHYTH yBary Ha B3a€MO3B'SI30K 3 OOMIHOM a30THCTHUX PEYOBHH, BYTJIEBOIIB 1
mimigiB. Ciaig BU3HAYUTH, 1O TaKe IHTCHCUBHICTh IUXAHHS POCIUH 1 3aJIEKHICTh 11
Bi. YMOB HaBKOJMIIHBOTO MPHUPOJHOTO CEPEeNOBHUIIA Ta OCOOIMBOCTEN
POCIMHHOTO OpraHi3aMy, a TaKOoX, IO TakKe IUXaTbHUN KOEQIMi€eHT 1 HOTo
3QJICKHICTh BIJI NPHUPOJIN OKHCHIOBabHOrO cyOctpary. Edexr Ilactepa. Ski
OCOOJIMBOCTI JAMXaHHS y PI3HUX OPraHiB 1 TKAHWH POCIIHMH, a TAKOX PETyJISIis
JTUXAJIbHUX TPOIECIB MpH 30epiraHHl COKOBUTHX IUIOMIB 1 OBOYIB, Oylb0O- 1
KOpEHEIU10/1iB. BuBUMTH, YoMy nHMXaabHUN Ta3000MiH POCIUH € YHWHHUKOM
MPOIYKIIMHOTO TPOIIECY, a TAKOX, y YOMY DI3HMIIS Ta MOAIOHICTh NUXAHHS 1
dboTocuHTE3y. 3BEpHYTH yBary Ha JIHUXaJIbHUN Tra3000MiH (ITOLIEHO3IB 1 HOTO
3aJIEKHICTh BIJT YMOB 3BOJIOKEHHSI, MIHEPAJbHOTO >KUBJICHHA 1 apXITEKTOHIKH
MOCIBY.

6. DisioJioris pocTy i pO3BUTKY POCJIMH

VY upoMy po3ail Ciif 3BEPHYTH yBary Ha BU3HAUEHHS POCTY 1 PO3BHUTKY
pociuH, ¢a3zu pocTy KIITHHU Ta (aKTOpH, 110 BIUIMBAIOTH HA PICT 1 PO3BUTOK.
3’sacyBatH, SIKi B POCIMHAX CHHTE3YIOThCA (DITOTOPMOHM, MICISL CHHTE3y 1
nepecyBaHHs  (ITOTOPMOHIB, MeEXaHI3M iX i, a TakoXX BHKOPHUCTAHHS
diTtoropmMOHIB 1 IX  CHHTETUYHUX  AHAJIOTIB  TPU  BHUPOIIYBaHHI
CLIbCHKOTOCTIOAAPCHKUX POCIIHH.

3BEpHYTH yBary Ha OCOOJMBOCTI POCTY OKPEMHX OPTaHiB POCIIHH, a TaKOX
Ha 30HHM POCTY 1 3aKOH BEJHMKOTO MEPIOAYy pOCTy. PO3IIISIHYTH 3aleXHICTh POCTY
BiJl BHYTpimHIX (akropiB. [llo Take xopemnsiis, siBUIE MOAIPHOCTI 1 PECTUTYIIIT B
pocivHax? ATpOHOMY BaXKJIMBO 3HATH 3aJEXKHICTh POCTY 1 PO3BUTKY B
€KOJIOTYHUX YMHHUKIB, a TAKOXK 3’SICYBaTH 1110 TaKe 3aKOH MIHIMYMY 1 B3a€MOJIs
(dakTopiB pocTy, 1000Ba 1 CE30HHA MEPIOAUYHICTh POCTY, SIK HACHIIOK CYKYITHOI
N1i BHYTpIIIHIX 1 30BHILIHIX YMHHUKIB. 3BEpHYTH yBary Ha (I3UKO-XIMIYHI Ta
010JIOT1YH1 OCHOBH CIIOKOIO POCJIMH, BUIU CIIOKOIO, IITYYHE EPEPUBAHHS CIIOKOIO
POCJIMH, a TaKOXk BIUIMB BHYTPIIIHIX 1 30BHIIIHIX YMOB Ha MPOLEC MPOPOCTAHHS
HACIHHSL.

3'sicyBaTul (Pi310I0T1YHY CYTHICTHh Ta 3HAYEHHS B KUTTI POCIHMH TPOIIi3MIB,
HacTiil. O3HallOMUTHUCH, IO TaKe OHTOTE€HE3 Ta Teopil 1HAMBIAYAIIBHOTO PO3BUTKY
pociuH. Po3risiHyTH etanu opraHOoreHe3y OCHOBHHX TPYII CLIIbChKOTOCIOIAPChKUX
pociuH. 3BepHYTH yBary Ha TOPMOHH IBITIHHS, YTBOPEHHS KBITKH, ()EHOJIOTIYHI
da3u pO3BUTKY, CTapiHHA 1 OMOJOPKYBAaHHS POCIUH, NUISAXH YIPaBIIHHSI



TeHEpAaTUBHUM DPO3BUTKOM 1 CTapiHHAM pociuH. OOrpyHTyBaTH 3HAY€HHS
KYJbTYpPH 130JIbOBAaHUX MPOTOIUIACTIB, KIITHH 1 TKAHWH Yy BHUPIIIEHHI 3aBJaHb
¢bi31010r1i pociauH y 610TEXHOJIOTI].

7. CTiliKicTh POCJIHH 10 HECHIPUSTINBUX YNHHHUKIB

[Ipu BuUBYEHHI 1Il€i TEeMH CJIiJ 3BEpPHYTH yBary Ha MPUCTOCYBaHHS
OHTOTEHE3y POCIMH J0 YyMOB CEpEeAOBHINA, SK HACIIJOK iX eBOJIOLIHHOTO
PO3BUTKY, a TaKOXX Ha 3MIHM (PI3UKO-XIMIYHUX 1 (PYHKIIIOHAJIBHUX BIIACTUBOCTEH
POCIMHHMX KJIITHUH 1 TKAHWH MPH MOIIKOPKeHHI. KpuTnuHi nepiofu Aii CTpecoBUX
YMOB Ha POCIUHY, sKi (i310710r0-010XIMI4HI 3MIHH TPOXOSITh y TEIUIOTIOOMBHUX
POCIIMH 3a 3HIKEHUX TMO3UTUBHUX TeMmiiepaTyp. [1]o Take X0I0q0CTIMKICTh POCIUH
1 nursixu i1 miaBumieHds? HeoOximHo 3’scyBaTH, M0 TaKe MOPO3OCTIHKICTh, YMOBH
1 IPUYUHYA BUMEP3aHHS Ta IUISXH IMIJBUILIEHHS MOPO30CTIMKOCTI 03UMHUX KYJIBTYP,
IUIOJIOBUX 1 STIJIHUKIB, 3arapToByBaHHs pociuH 1 #oro @¢asu. Kpim
MOPO30CTIAKOCTI € I11€ 1 3UMOCTINKICTh, TOOTO — CTIHKICTh POCIIMH JJO KOMILUIEKCY
HECHIPUATIMBUX (AKTOPIB TEpe3uMiBii. ToMy CiiJi 3BEpHYTH yBary Ha Taki
HETaTHBHI SBUIIA K BUIIPIBaHHS, BUMOKAHHS, 3aru0eb IMij JbOJASHOI0 KIPKOIO,
BUMMPAHHS, TMOIIKOJXEHHS BiJ 3uMoBOi mnocyxu. Ulnsaxu migBuieHHs
3UMOCTIAKOCTI POCIHH, (AKTOPU CTIMKOCTI MPOTH HAJJIUIIKY BOJIOTH.
HeoOxigHo 3’scyBaTM NPUYMHKA TOJATAHHA POCIMH 1 CHOCOOM  HMOro
MOTICPE/KEHHS, a TaKOXK 3BEPHYTH yBary Ha »apOCTIWKICTh POCIHH. Y TOYHHTH,
AK1 B1AOYBalOThCS 3MIHM B OOMiHI PEYOBHUH, POCTI 1 PO3BUTKY POCIUH MpH [li
BHUCOKHX TEMIIEPATYp, a TAKOXK CIIOCOOU MMIJIBUILIEHHS )KaPOCTIMKOCTI POCIIHH.

O3HallOMHUTHCH, IO TaKe IMOCYXOCTIMKICTh POCIHH 1 $IKI OCOOJIMBOCTI
BOJJOOOMIHY y Kcepo- 1 Me30(iTiB, a TakoxX (i310JOTi4HI OCOOIMBOCTI
MOCYXOCTIMKOCTI ~ CUTbCHKOTOCIIOIAPCHKUX — KYJIBTYpP, KPUTUYHI TEpiogu Y
BOJIOOOMIHI POCIIMH OCHOBHUX CLIBCBKOTOCIIOAAPCHKUX KYJIBTYp 1 MUISXH
MJBUIIEHHS TTOCYXOCTIMKOCTI. 3BEpHYTH yBary Ha (i3iojoriyHe oOrpyHTYBaHHS
CeJIKIII POCIMH Ha TOCYXOCTIMKICTh. Jly’ke BaXJIMBO O3HAMOMUTUCH 3
COJIECTIMKICTIO POCIWH, TOMY IO B YKpaiHi B CLIbCHKOTOCIOJIaPCHKOMY
BUPOOHMIITBI HapaxoByeThcsi Onm3bko 1400 THC. ra 3acojeHUX IPYHTIB, a TOMY
arpoHOMY CJIiJl 3HATH YMOBH 3aCOJICHHSI TPYHTIB, BIUIUB 3aCOJICHHS Ha POCIWHH,
MEXaHi3M iX TOJIPAHTHOCTI 1 MOKJIUBI HUISIXU 11 M1BUILICHHS.

[Ipy BUBYEHHI peakilii POCIAMH Ha [il0 MIKIJJIMBUX Ta3iB MNOTPIOHO
PO3PI3HATH JBAa OKPEMUX IMOHSATTS: Ta304yTIMBICTh 1 Ta30CTIMKICTh. ToMy cIij
3BEPHYTH YyBary Ha CTIHKICTh POCIHUH MPOTH WIKJIMBUX Ta30MOAIOHUX BUKHUIIB
MIPOMUCIIOBOCTI 1 TPAHCIIOPTY, 1HCEKTULIUIIB, PYHTIIUAIB Ta repOIluIiB, a TAKOXK,
K1 IIUIIXH 3aI1001TaHHs Ta 3HWKEHHS IKIJIUBOI 11 ra3iB.

8. ®iziosoris  ¢opmyBaHHsS  HACiHHS, MJIOAIB Ta  IHIIUX
NPOAYKTUBHUX YACTHH POCJIHMH

[Ipn BHBYEHHI LHOrO PO3AULY CIiJl 3BEpHYTH yBary Ha (i310JI0T0-
010X1MIYHI MPOLIECH I[BITIHHS 1 3aNUJICHHs. PO3TIsIHYTH, KA K POJIb BHYTPIIIHIX



1 30BHIIIHIX YUHHUKIB y UBITIHHI 1 3amwieHHl. [IpuainuTu yBary BHUBYEHHIO
¢i3ionorii ¢GopmMyBaHHA HACIHHSA, IUIOJIB Ta I1HIIUX MPOJYKTUBHUX YACTHUH
POCIIMH, a TaKOX PO3TIISHYTH, KA B3a€MOJIsl BETETaTUBHUX 1 PEMPOTYKTUBHUX
Opra”iB poOCIUH Yy TMpolecax (OpMYyBaHHS IUIOJIB Ta HACIHHS, TNPUUYUHHU
OIMaJIaHHs 3aB’sA31 y IUIOAOBUX. 3BEPHYTH yBary Ha MEPETBOPCHHSI PEYOBUH TPH
dbopMyBaHHI 1 J03piBaHHI HACIHHS 3€pHOBHUX, 0000BHMX 1 OJIMHUX KYJIBTYp Ta
COKOBHUTHX IIOJIIB, CIIOCOOM MPUCKOPEHHS J103piBaHHS HACIHHA 1 IJIOJIB, HA PICT
1 mo3piBaHHS OyIH00TUIONIB 1 KOpeHemIoaiB. KpiM 1mporo, ciij 3BepHYTH yBary
Ha  (Qizionoriro  (GOpMyBaHHS ~ SIKOCTI  BpPOXKAKD  OCHOBHUX  TPYM
CITBCHKOTOCIIOIAPCHKUX KYJBTYp, Ha (hi310J0TiF0 HArpOMaJDKCHHS OLIKIB 1
3allaCHUX  BYIVIEBOAIB y  3€pHI  37akoBUX 1  0000BUX  KyJIbTYp,
IyKPOHATPOMAXKCHHSI Y KOPEHEIUJIONIB, HArpOMaKCHHS JKHUPIB Yy OJIHHHUX
KyJIbTyp, @ TaKOXX Ha 0coOmMBOCTI (popmMyBaHHA OioMacu OJHOPIYHHMH Ta
OaraTopiyHMMH  KOpMOBUMHU  TpaBamu. Crmil  po3risHyTH  (Pi310JI0T1IO
dbopMyBaHHS BpOKal OaraTOpiYHUMH IUJIOJOBUMU HACAKCHHSIMU 1 IUIAXU
peryIIoBaHHS SKOCTI1 IJIOIIB.

YBAT'A!

Y ¢isioJioriuHiii 1adopaTopii HABYAJBHY | HAYKOBO-A0CIIAHY Po0OTYy
CJIi BUKOHYBATH Y XaJIaTi.



agbrwnE

KOHTPOJIbHI 3ATITMTAHHA
3 Kypcy ($i310J10T1s1 pOCIUH

di310J10T1s1 POCIIMH SIK HayKa.

[Tpeamet izioorii pocauH.

3aBgaHHs (1310JI0T1i POCIIHH.

®i3ionoris pochuH sIK GyHIaMEHTaIbHa OCHOBA arpOHOMIYHUX HayK.
B3aemo3B's130k (i310710T1T pOCINH 3 POCTUHHHUIITBOM, 3eMJIEPOOCTBOM,

arpoximi€ro Ta iH.

6.
7.

OcCHOBHI eTanu po3BUTKY (1310J10T1i POCIHH K HAYKH.
BunmatHi ykpaiHCbki BYeHi- (i310J0TH, 3aCHOBHHKH OCHOBHHX

HaAnpsMiB (i310J10T1T pOCIUH.

8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.

Metoau gociiikeHHs (i310710T1i POCITHH.

PiBH1 nocmimkeHHs (131070711 pOCITUH.

BynoBa pociauHHOT KITITHHH.

KiituHHa cTiHKa, 11 XIMIYHUAN CKIIaJl, CTPYKTYpa 1 PYHKITII.
[MuToruia3ma, 1i CTpyKTypHa Oprasi3ailis i BIaCTUBOCTI.
Kiitunne sapo, oro 6yaoBa 1 GyHKIIIT.

XiMiuHMM ckian 1 GyHKIIT puOoCcoM.

Xnopomiact, ix OyzoBa i pyHKIIII.

BbynoBa 1 ¢pyHKIIII MITOXOHIPIH.

bionoriyni MeMOpanu, ix OyoBa 1 QyHKLIII.
Ennonnazmatuyna citka i i QyHKITI.

XiMIYHUHA CKJIaJ [IUTOTLIa3MHU.

AMIHOKHCIIOTH, X CUHTE3 1 po3naj.

binkwu, ix cTpykTypa 1 Kiacudikartis.

OyHKIIIT O1JIKIB.

biocuntes OuTka B KIITHHI.

Perynsist cuaTe3y Oifika B KIIITHHI.

Jucuminsiis OIKiB.

HyxkneinoBi kucinoTH, ix 0yaoBa, GyHKIIT 1 JIOKasi3aiis B KJIITHHI.
Jlimiawm, X cknaf, knacudikaiis 1 GyHKIII.

Bitaminu, knacudikaiiis 1 ¢pi3udHa poJib.

depMeHTH sIK 010JI0TIYHI KaTali3aTOpH.

BynoBa ¢pepMeHTIB 1 iX BIaCTUBOCTI.

Homenknatypa 1 kiacudikarist pepMeHTIB.
XapakTepucTuka KiaciB (hepMEHTIB.

MexaHni3m 1i pepMeHTIB.

KineTtuka hepMEeHTaTUBHUX PEAKITIi.

PiBusinusa Mixaenica-MeHTeHa.

3aJie’KHICTh aKTUBHOCT1 (PEPMEHTIB BiJl yMOB CEpEIOBUIIIA.
AKTHBaTOpH 1 iHT161TOpU (HEPMEHTIB.

Jlokamizarist pepMeHTIB y KIIITHHI.

Perynsiiist akTHBHOCTI (hepMEHTIB.



40.

OcHoBHI (DyHKITIT pOCIMHHOTO OPTaHi3MYy.

41. B3aeMo03B'sI30K 1 B3a€MO/IIsI KIITHH, TKAHUH 1 OpTraHiB POCIIHH.

42. Ilpunumnu perymnsiii Gpi310J0rTYHUX MPOIECIB.

43.  PiBHI perynsiii KUTTETISIIBHOCTI POCIIHH.

44, bioenekTpuyHi sSBUIIA, iX PYHKIIIOHATbHE 3HAYEHHS.

45. BwmicTt BoJiu B pOCIHHAX.

46. Crad BOAY B KJIITHHI.

47. ®izionoriyHa pojb BOIU B KIITHHAX 1 B POCIHUHI.

48. CrpykTypa Boau 1 11 (pi3U4HI BIaCTUBOCTI.

49.  OcMOTHYHI SBUIIA KITITUHH, iX (1310JI0TIYHE 3HAUCHHSI.

50. Bojanwuii moTeHITIAT KIITHHU.

51. Ponp HaOyxaHHS KOJIOIMIB Y MOTJIMHAHHI BOJIH.

52. KopeHeBa cucTtema sIKk OpraH MOTJIMHAHHS BOJIH.

53. @®opmu BOAM B IPYHTI 1 X TOCTYIHICTH JJI POCIIHH.

54. 3anexHicTe TpaHcmipaiii Biag 30BHIIIHIX yMOB. JloGoBuil Xin
TpaHcHiparii.

55.  JIBuryH® Ta HUISXH BOJHOTO TOKY B POCJIMHAX.

56. Bopanuii nedinut Ta #oro BIUIMB Ha (Hi310JI0T1UHI MPOIECH.

57. BnuuB Ha pOCIMHY HAJUIMIIKY BOJU B TPYHTI.

58. 3uayenHs BoaM Uil POPMYBaHHS BPOXKAIO CLIHCHKOTOCIOAAPCHKUX
KYJIBTYP.

59. @izionoriuHi MOKAa3HUKH, MO0 BUKOPHCTOBYIOTHCS JUIsI BU3HAUCHHS

HEOOX1THOCTI MOJIUBY.

60.
61.
62.
63.
64.

Enementu, siki pociiviHa MOTJUHAE 13 TPYHTY.

[ToHATTS PO MAKpO- 1 MIKPOEJIEMEHTH.

®i310J10T1YHA POJIb MAKPOEIIEMEHTIB.

di3ios0TiYHA POJIb MIKPOEIEMEHTIB.

KopeneBa cucrtema sik oprad MOTJIMHAHHA MIHEpPAJIbHUX €JIEMEHTIB 1

SK MICII€ CHHTE3Y OPTaHIYHHUX CITOJIYK.

65.
66.
Opratizmy.
67.
pPOCTIHH.
68.
69.
70.
71.
72.
73.
74,
75.

MexaHi13M HaIXO0[KEHHS MIHEPATbHUX PEYOBHH Y KOPEH1 POCIIHH.
TpaHncnmopT eJeMEHTIB MIHEPAIbHOTO J>KUBJICHHS B POCIMHHOMY

Ponb mikopusu 1 puzochepHoi MiKpoOIOTH B MiHEPAIIBHOMY KUBJICHH1

AHTaroHi3M 10HiB 1 (pi310J10TT1YHO BPIBHOBAKEHI PO3YMHHU.

JKuBieHHS pOCIMH a30TOM 1 BIIHOBJICHHS HITPATIB Y POCIMHAX.
Oco0aMBOCTI @30THOTO >KUBJICHHSI B 0000OBUX POCIIUH.

[ToTpeba pociuH y eeMeHTax MIHEpaJTbHOIO JKUBJICHHS B OHTOT'€HE31.
JliarHoCTHKa MIHEPAJIbHOTO dKUBJIEHHS POCIIUH.

®i310J10T1YH1 OCHOBH 3aCTOCYBaHHS J100pUB.

BupomntyBanss pocinuH Ha pi3HHX cyOcTpaTtax. ['igpomnoHika.

3aranpHi yABJICHHS Tpo (OTOCHHTE3 1 MOT0 3HAYEHHS B MPHUPOII 1

CLIbCBKOMY T'OCIIOJIaPCTBI.

76.
77.

Jluctok sik opran porocunTesy. [lirMeHTH 3€I€HOTO TUCTKA.
CsiTiioBa (paza ¢hoToCHHTE3Y.



78.
79.
80.
81.

[Mukmiune 1 HenukiTivHe oToPochopuroBaHHS.

MeTabomi3m Byriemnto 3a KanppiHoM (Cz-1uisgx hOTOCHHTESY).
Cy-uusax GOoTOCHUHTE3Y.

IaTeHcuBHICTD (POTOCHMHTE3Y Ta MOr0 3aJICKHICTH BiJ €KOJOTTYHHMX

yMoB. J1060BHi1 1 Ce30HHMM Xi]1 POTOCUHTE3Y.

82.
83.
84.
85.
86.

[TokazHuku HoTOCHHTESY.

CBITJIOKYJIBTYpa POCIIHUH.

3aranbHi ySBJICHHS MPO TUXAHHS 1 HOTO 3HAUYEHHS B KHUTT1 POCIHUH.
Teopii nuxanns baxa, [Tannaxina, Koctuaesa, Binanma.

3aranpHi yABJICHHS TIpo OpomiHHs. B3aeM03B's130K mporieciB OpoaiHHsS

1 muxanHg 3a KoctnueBum.

87.
88.
89.
90.
91.
92.
YUHHUKIB.
93.
94.
95.
96.
97.
98.
99.

[Tporiec raikomizy, HOro eHepreTUYHUI BUXI Ta POJIb.

[y TpukapbonoBux Kucaot (1K Kpebca) 1 ioro eHepreTuka.
[{uxn raiokcaneBoi kuciioTu. [lento3odochaTHuil MUIIX JUXaHHS.
JluxaHHs — LIEHTpaJibHA JIAaHKa OOMIHY PEYOBHH.

B3aeMo03B's130K mporieciB 1uXaHHs 1 GOTOCHHTE3Y.

[HTEeHCHBHICTD MMXaHHS 1 11 3aJIe)KHICTh B1JI 30BHIIMIHIX 1 BHYTPIITHIX

OcoOJIMBOCTI AMXaHHS OKPEMUX OpraHiB POCIIUH.

JuxanbHuit KOeIIieHT.

[ToHATTS PO PICT 1 PO3BUTOK POCIIKH.

®da3u pO3BUTKY KIITHUHHU.

DITOropMOHHU, MICLE 1X CUHTE3Y, TPAHCIIOPT 1 MEXaHI3M Jli.
PerappanTtu, iX 3acTOCyBaHHS B POCIMHHHULITBI.

BukopuctanHs (ITOTOPMOHIB 1 IX CHUHTETUYHHX AaHAJOTIB Yy

POCJIMHHUIITBI 1 TJIO{IBHUIITBI.

100.
101.

Tunu pocTy OprasiB pOCJIHH.
3aJIeKHICTh POCTY POCIMH BiJI 30BHINIHIX 1 BHYTPIINIHIX YHHHHKIB.

3aKOH BEJIMKOTO TEPIOAYy POCTY.

102.
103.
104.
105.
106.

Kopensiiiisi pocToOBUX MPOIECIB OpraHiB pOCIUH. SIBUIIE TOISIPHOCTI.
Tpomi3mu 1 HACTII.

Crokiit pociuH, HOTo BUIU Ta (13UKO-XIMIYHI 1 010JIOT1YHI OCHOBH.
[TyuyHe nepepuBaHHS CIOKOI POCIHUH.

®i31070T1 MPOPOCTAHHS HACIHHA Ta BIUIMB HA HHOI'O BHYTPILIHIX 1

30BHIIIHIX YAHHUKIB.

107.
108.
109.
110.
111.
112.
113.
poIeCaMHu.
114.

OHTOreHe3 poCciuH.

Teopii 1HIKMBIAYaTbHOTO PO3BUTKY POCIHH.

BB Qi3uyHUX 1 XIMIYHUX YMHHHUKIB HA PO3BUTOK POCIIHH.
B3aeM03B's130K BIKOBUX 3MIH 1 T€HEPATUBHOTO PO3BUTKY POCIIHUH.
OpraHorese3 OCHOBHHX CIITbCHKOTOCTIOAPCHKUX KYJIBTYD.
denosoriuHi (ha3u pO3BUTKY CUIHCHKOTOCIIOAAPCHKUX KYIBTYDP.
CrapiHHs 1 OMOJIOJKYBaHHSI POCJIMH, MOXJIMBICTD YIPABIIHHS [IUMH

3MiHN  (PI3UKO-XIMIYHUX 1 (YHKIIIOHATBHUX SKOCTEH POCIUHHUX

KJIITHH 1 TKAHWH TIPH ITOIIKOKCHHSIX.



115. ®izionoro-0i0XiMiuHI 3MIHU TEIUIOIIOOHUX POCIMH NPU 3HMKEHHI
IUTFOCOBUX TEMIIEpaTyp.

116. XoJ0a0CTINKICTh POCIUH 1 IIIAXH il IMABUIIICHHS.

117. TlopymieHHs B KJIITHHaX 1 TKaHWHAX, [0 BIJOYBAIOThCSA TIPH iX
3aMOPOXKYBaHHI.

118. Mopo30CTIHKICTh pOCINH. 3arapTyBaHHs POCIIHH, HOTO (a3u.

119. 3acoOu migBUIEHHS MOPO30CTIMKOCTI O3UMHX KYJIBTYP.

120. ®izionoro-0i0XiMiuHI TOPYLIEHHS B POCIHWHAX TPH BUIPIBAHHI,
BUIIMPaHHI, BUMOKaHHI1 1 IpY YTBOPEHHI JIbOJISTHOT KIPKHU.

121. 3umocTiikicTh. 3aCO0HM MIABUIIICHHS 3UMOCTIMKOCTI O3UMHX KYJIBTYP.

122. BrymB Ha pOCIWHY HAAJUIIKY BOAM 1 OCHOBHI TOKAa3HUKH 1X
CTIMKOCTI MPOTH 3aTOTICHHSI.

123. BusiranHst pocivH, HOTO MPUYKHU 1 CIOCOOU TOTIEPEIKEHHSI.

124. 3minu B OOMIHI PEUYOBUH, POCTY 1 PO3BUTKY POCIUH MpU il
MaKCUMAaJIbHUX TEMIIepaTyp.

125. XKapocriiikicTb pocinuH. 3aco0u 11 MABUIIICHHS.

126. Oco61uBOCTI BOJOOOMIHY y KCEpO- 1 ME€30(iTIB.

127. TlocyXOCTIHKICTh POCIIUH 1 IUISIXHU i IM1IBUIIICHHS.

128. KputuuHi mnepiogy B PO3BUTKY POCIMH y BIIHOUIEHHI Jii BUCOKHX
TEeMIIepaTyp 1 HecTadi BOJIH.

129. ®izionoriyHi mporiecH UBITIHHA POCIHH.

130. BrmumB mocyxu 1 BHCOKOI TemIepaTypd Ha TPOIECH IBITIHHS,
3aMUJICHHS 1 3aIUTITHEHHS Y POCIIHH.

131. Bzaemopis BereTaTUBHUX 1 PENPOAYKTUBHUX OpraHiB Mpu
(dhopMyBaHHI1 3€pHIBKU.

132. OOMiH peuoBUH Mpu GOPMYBaHHI 3€PHIBKHU 31aKOBHUX.

133. IlepeTBOpeHHSI PEYOBUH 1 iX HArpoMaJKEHHS TIPU JOCTUTaHHI
HACIHHSA OJIIMHUX KYJBTYP.

134. ®izionoro-6ioxiMiyHi mporecd Tmpu (HOopMyBaHHI 1 JIOCTUTaHHI
COKOBUTHX IUIOIB.

135. Ilty4yHe mpuCKOpEHHS JOCTUTAaHHSA IJIO/IIB 1 HACIHHSI.

136. IlepeTBOopeHHs BYIJIEBOAIB M 4Yac POCTy 1 JIOCTUTAHHS
KOPEHETUIO/IIB.

137. Pict i mocturanss Oyib0 KapTOILIi.

138. Illnmsaxu perynroBaHHS SIKOCTI HACiHHS, TUIOJIB Ta IHIMUX 3aMacarounux
OpraHiB POCIIHUH.



3ABJIAHHS IO KOHTPOJIBHOI POBOTH 3I'IJTHO IIIU®PY

Iepen- Octanns nuppa mudpy
OCTAaHHHA
undpa 0 1 2 3 4 5 6 7 8 9
wngpy
8,11,45,70, | 9,38,53,62, | 1,19,51,68, | 5,26, 58, 66, | 6,35,52,61, | 7,43,58, 66, | 6,38, 55, 61, | 7,10,45,68, | 8,24, 54,66, | 3,39, 54, 63,
0 82,89,101, | 76,87,104, | 83,88, 106, 77,86,97, | 83,90,108, | 79,93,109, | 83,90,104, | 81,90, 96, 77,85, 112, 75, 84,95
116, 134 126, 135 124, 136 128, 137 123,135 127, 136 123,136 118, 135 122, 136 114,135
8,16, 46, 74, | 3,29, 46, 65, | 4,37,54,60, | 5,44,59, 67, | 6,15,45,73, | 7,20,51, 63, | 4,21,53,73, | 5,30,47,64, | 9,21,50, 64, | 4,12,46,71
1 78, 94,105, | 75,90, 112, 82,87,95, | 80,91, 103, 77,84,95, | 82,93,104, | 82,91,102, | 76,86, 96, 83, 94, 113, 83, 85, 96
128, 134 117, 129 127, 138 122, 130 117,131 127, 135 118, 138 128, 137 123, 133 115, 129
9,11, 46,69, | 8,39,56,62, | 2,12,47,70, | 3,18,48,61, | 4,23,53,66, | 7,31,48,63, | 5, 12,57,61, | 6,22,54,72, | 1,17,47,60, | 5, 19, 58, 73,
2 82, 93, 106, 75, 85, 97, 83,93,96, | 80,93, 105 | 76,90,112, | 77,92,105, | 76,92,111, | 81,189,101, | 79, 84,95, 80, 86, 97
114,132 119, 131 125, 137 120, 138 115, 130 124,130 119, 130 114,129 124,133 116, 136
1,40,57,63, | 9,32,49,62, | 3,41,58,64, | 4,13,48,71, | 5,19, 49, 62, | 8, 23,55, 71, | 5,40,55, 64, | 6,32,47,71, | 7,13, 45,62, | 6,25, 45, 60,
3 76, 92, 107, 78, 86, 98, 77,84, 97, 75,94,106, | 81,94,111, | 80,93,100, | 76,84,105, | 81,693,110, | 77,8597, 75, 87,98
115, 135 120, 135 126, 135 121, 136 116, 137 125, 136 125, 136 120, 135 115, 131 117, 129
2,33,50,61, | 1,24,59,70, | 4,34,51,62, | 5,42,59, 65, | 6,14,50,72, | 9,14,46,63, | 1,10,59, 72, | 2,20,52, 74, | 6,13,47,72, | 7,41, 56, 65,
4 79,91, 108, 78, 87, 99, 80, 85, 98, 78, 84,107, | 76,92,110, | 78,94,109, | 80,92,113, | 83,92,103, | 82, 85,6106, | 77,94, 113
116, 134 121, 133 127, 133 122, 129 128, 135 126, 132 116, 138 122, 132 126, 130 121, 137
3,25,57,59, | 2,15,47,64, | 4,31,46,70, | 9,27,57,69, | 1,29,59,71, | 1,34,49,73, | 2,30,45,69, | 3,11,58,60, | 7,20,45,74, | 8, 14,48, 73,
5 79, 90, 98, 79, 88,100, | 82,94,104, | 80,90,102, | 82,188,111, | 82,93, 108, 83,93,99, | 75,93,112, | 81,86, 107, 81, 93,95
117,138 122,134 124,136 117, 137 127,138 127,133 115, 129 123, 137 127,138 122,131
4,16, 48, 65, | 3,35,50, 74, | 8,33,48,72, | 1,25,55,67, | 2,28,58,70, | 2,43,58,67, | 1,15,49,74, | 7,30, 55, 65, | 8, 26,50, 61, | 9, 21, 59, 73,
6 80, 89,109, | 83,89,107, | 80,84,109, | 78,91,103, | 81,89, 112, | 79,92, 110, 80, 86, 99, 79, 88, 99, 76, 87,108, | 80,92, 100
118, 133 123, 132 116, 134 118, 132 128, 131 128, 137 118, 132 119, 136 128, 137 123, 137
5,36, 51, 60, | 4,10,59, 68, | 9,42,57,66, | 2,22,52,65, | 3,26,56,68, | 3,16,50,73, | 2,22,58,72, | 8,34,56,69, | 9,31,52,66, | 1,27, 46, 62,
7 78, 88,106, | 80,91, 101, 78, 85, 98, 75,92,104, | 79,91,113, | 79,91,111, | 82,87,100, | 75,89, 110, | 80,88,109, | 77,91, 101
119, 131 124,136 117,138 119, 134 114,135 114,133 119, 130 119, 133 114, 137 124,138
6, 44,58, 69, | 5, 17,55, 71, | 6,17, 49,66, | 7,27,59, 68, | 8, 36,53, 60, | 4,23,57,73, | 3,28,47,63, | 9,37,57,72, | 1,35,53,70, | 2,32,48, 67,
8 81, 87,110, | 78,90,102, | 81,87,6100, | 76,85,6109, | 81,090,108, | 83,690,112, | 78,88,101, | 78,90,101, | 76,89, 110, 75, 90, 96,
120, 135 125, 134 144, 135 124, 130 126, 137 115, 129 120, 136 120, 134 115, 138 125, 130
7,18,45,72, | 6,24,56,74, | 7,37,52,61, | 8, 18,50, 67, | 9,28, 45,67, | 5,29,48,64, | 4,33,49,68, | 1,39,58,74, | 2,38,54,73, | 3,36,51,71
9 77,86, 111, | 79,92,103, | 77,88,105, | 82,86,110, | 75,87,107, | 80,91,113, | 76,89,6102, | 81,91,102, | 80,91, 111, | 77,89, 113
121, 135 126, 138 115, 130 125, 136 125, 138 116, 135 121,132 121, 136 116, 135 126, 137




