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K MPUKa3y UCTIOTHSIONIETO 0053aHHOCTH PEKTOpa
®I'bOY BO Teepckoit 'MY Munsnpasa Poccuu
A.Il'. Conuca

ot 17.01.2025 Ne 24

HporpaMMa BCTYIIUTECJIBbHOIO UCIIBITAHUA 110 JTUCHUIIJIMHE «EcTecTBeHHbBIE
HAYKM» AJ HHOCTPAHHBIX I'PakAaH U JINIL oe3 rpaxkaiaHcTBa

1. Pa3aen - buosorus
boranuka
CTpoeHHEe pacTUTEIIbHOM KIIeTKH. TKaHW M OpraHbl PACTCHUM B CBSA3H C BBIIOJHACMBIMH
(GYHKUIMSAMH B LIETOCTHOM OpraHHU3ME.

Kopenb. Buapl kopHeil ¥ TUIBI KOPHEBBIX cHCTEM. 30HbBI KOpHS. DYHKIMM KOpPHS.
BunounsmeHnenus KopHel UX CTpoeHHe, OMOJIOTHYECKOE U X039HCTBEHHOE 3HAUCHHUE.

Credenn. Ilonsarue credis u moodera. IloOer u ero yactu. Ilouka. Ilouku BereraTuBHLIC,
[[BETOYHbIC, cMemaHHble. CTPOCHHE MOYCK U PACIIOIOKEHHE UX Ha cTebie. PasBuTre mobera u3
nouku. Pocr crebnga B quHy u tonmuHy. OyHKumu crebnd. BupomsmeneHHble moOeru, ux
CTpOCHHUE, OMOJOTHYECKOE U X03IHCTBEHHOE 3HAUCHHE.

JInucr. BuemHee crpoenue ymcta. JKuiikoBaHue TUCThEB. JIMCThsI MPOCTHIC W CIIOXKHBIE.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHSI JINCTA B CBsI3M C ero (yHKiusMu. DyHKIUU JIHCTA.
BunonsMeHeH sl TUCTHEB.

Bereratusnoe Pa3MHOKCHHUC LIBETKOBLIX paCTeHHﬁ.

[Berok, mioa, cemsi. [[BeTok — opraH MOJIOBOrO pa3sMHOXKEHHsS. HacTh LBETKa, WX
ctpoenue u pynkuuu. CouBeTus, UX BHUJIbI, OHonornueckoe 3HauyeHne. OyHKuu 1nBeTKa. Bus
OIIBIJICHH A. I[BOI\/'IHOC OIIJIOAOTBOPCHUC Y IBETKOBBIX paCTeHHﬁ, €ro MECXaHU3M. CTpOGHI/Ie CEMSH
Ha MpUMEpE OJHOAOJIBHOTO M ABYAOJbHOTrO pacteHuid. Dynkuum cemsH. I[lmonmer: ux
Kiaccuukanus, ctpoeHue, npuMepbl. OyHKIMU T710/1a. 3HAUYCHUE 1BETKOB, TIOJOB U CEMSIH B
MPUPOJE, )KU3HU YEJIOBEKA U MEIHUIIMHE.

Kanaccnpukanma pacrenmii. [loHsTHE O CcHUCTEMAaTHMYECKMX KaTETOPUAX, 3HAUYEHUE
MEXIYHapOAHBIX Ha3BaHWW pacreHud. OCHOBHBIE TpYIIbl pacTeHui. MHoroobpasue
PacCTUTENBHOTO MUDPA.

Otnen Bopopocam. OO6mas xapaktepuctuka. CTpoeHHE M KU3HEIEATENBbHOCTh
OJITHOKJIETOYHBIX ~Bojopociei. Hwuryarele Bomopocinu, CTpPOEHHE M OCOOCHHOCTH UX
KU3HEJEATENIBHOCTH. becnosnoe u noiaoBoe pasMHOKEHUE Y BOAOPOCIIEH. 3HaUeHHE BOJOPOCIEN
B IIPUPOJIE U XO3SUCTBE.

Otaen MoxoBuanbie. O0mias xapaktepuctuka. Cucrtemaruka. 3enensie Mxu. CTpoeHue,
Pa3MHOKEHHUE U ITUKJI Pa3BUTHS KYKYIIKKWHA JhHA. [loHsTHE ciopoduTa u rameToduTa.

Otaen IManoporHukoBuanble. O0mas xapakrtepuctuka. CTpoeHHE, pa3sMHOKEHUE U
LUKJI pa3BUTHSL.

Otaen I'onocemennbie. OO0mas xapaktepuctuka. CTpoeHHe, pa3MHOXKEHHE M IIMKII
pa3BUTHS HA IIPUMEPE COCHBI U €JIH.

Otpea IlokpeiToceMenHble. CpaBHUTENBHAS XapaKTEPUCTHKA KiIaccoB OHOI0JIBHBIE U
JBynonbHsbIE.



HapcrBo bakrepun. O6mas xapakrepuctrka. CTpoeHHE TPOKAPUOTUYSCKON KICTKH
Oaxrepuii. Ilpomeccsl >xu3HenesTenbHOCTH Oaktepuil. Kiaccudukamms wu  pa3MHOXKEHHE
Oakrepuil. Ponp Oakrepuil B mpupone, MEAULUMHE, CEIbCKOM XO35IHICTBE U NMPOMBIIUIEHHOCTH.
BonesnerBopHbIe OakTepun 1 60prda ¢ HUMHU.

HapcrBo I'pudbl. O6mas xapakrepuctrka. OCOOEHHOCTH CTPOCHHS M TIPOLIECCOB
KHU3HeneATeIbHOCTH. Posib rpuOoB B IpHpoJie U B )KU3HU YETIOBEKA.

JlnmaliHuku Kak cuMOuoTHYeckue opraHu3mbl. OOmias xapakTtepuctuka. [Iporecchbr
JKu3HeneaTenbHOCTH. [Iutanue. PazmMHoxenue. Posib MTMIIaiHUKOB B IPUPOJIE U )KU3HH YEIOBEKA.

3o0o0J10rHs
Tun pocreiimme. O0mmas xapakTepuCTHKA THIA: cpella OOUTaHUsA, CTPOCHUE, MPOIECCHI
Ku3HenesaTenpHocTH. Pasapaxumocts. MunuctupoBanue. CrnocoObl pazmMHOXeHHd. [leneHue
TUIA Ha KJ1acchl. MHOrooOpa3ue 1 3Ha4eHue MPOCTEHIIHNX.

Knace CapkoagoBble. OOmias xapakTepucTHKa Kiacca Ha IpuUMepe ameOsbl
oObikHOBeHHOU. [lu3zeHTepuiiHas ameba: cpeaa oOOWUTaHUS, CTPOEHHE, MPEIOXPAHEHHE OT
3apakeHHsl. 3HAUCHUE CAPKOJOBBIX B PUPOJIE, JKU3HU YEIIOBEKA M MEIUITUHE.

Kaace Kryrtukosbie. O0mmias XapakTepuCTUKa KJlacca Ha IPUMEPE 3BIVIEHBI 3€JECHOM.
OBOJIIOLIMOHHOE 3HAYEHUE JKI'YTUKOBBIX, UX POJIb B IPUPOJE, METUIIMHE U )KU3HHU YEIOBEKa.

Kaace Ungy3opun. O0mias xapakTepucTUKa Kilacca Ha puMepe HHPY30pHUA-TY(HETbKH.
3HavyeHue UHQY30puil B IPUPOJIE, )KU3HHU YeJIOBEKA U MEIULIUHE.

Kaace CnopoBuku. OOmias xapakTepucTuka kiacca. ManspuilHbIA IUIa3MOIUN Kak
B0O30ymuTeNb Maisipud. OCOOCHHOCTH CTPOSHUS W JKH3HenesTenbHOCTH. Croco0 3apakeHus
yenoBeka Maispueid. OOIliee MOHSATHE O CMEHE XO034€B M ILHKJIE Pa3BUTHUS MAaJSPHITHOTO
IJ1a3MOJIUS.

Tun KumeynomnoJiocTubie. OO6mas XapakTepUCTUKA  THIIA. [Ipoueccsl
xusHenesTenbHocTu. [Ilutanue. Jlpixanue. Peduexc. Perenepanusa. CriocoObl pa3MHOMKEHUS:
Oecnionoe u nojosoe. Cucremaruka.

Tun Ilmockue uyepBu. OOmas xapakrepuctuka tuna. Cpena oOUTaHHS W BHEIHEE
ctpoenue. Buyrpennee ctpoenue. [lponeccsl xkuznenestensunocti. Pazmuoxxenue. CucremaTuka.

Kaacc Pecununblie yepBu. OO01ias XxapakTepUCTHKa Kilacca Ha puMepe 0esoi MiiaHapuu.
OcoOeHHOCTH MPOLECCOB KMU3HenessTeabHOCTH. [luTaHue, AbIxaHue, BbIJENEHHE, HEpBHas
cucTeMa M oprasel 4yBCTB. PasmHoxeHue. Perenepanus.

Kaace Cocanbmuku. OOmas xapakTepucTHKa Kjacca Ha HIpHUMEpEe IeUYEeHOYHOTO
cocanblika. IlpucnocoOnenuss k mapasutudyeckomy odOpasy >ku3HH. CMeHa X03s51eB B IIMKJIE
pazsutHs. [Ipodunaktrka 3apaxeHusl.

Kaacc JlenTounbie yepBu. OO11as XxapakTepuCTHKA Kacca Ha IpuMepe ObIYbero LEemHs.
[TpucniocoOneHus JIGHTOUHBIX YepBEeW K MapasuTHUYecKoMmy oOpasy xku3Hu. L{ukn pasButus u
cMeHa xo3seB. [IpodunakTika 3apaskeHHs.

Tun Kpyrasie uyepBu. OOmas xapakTepucTHKa THIA Ha MpPUMEpPE aCKapHJIbI
yenoBedyeckoid. Cpena oOuTaHus, BHEIIHEE U BHYTpeHHee cTpoeHue. PasMHOXKeHue u pa3Butue
ackapubl. [IpodunakTuka 3apakeHus. MHOrooOpasue Kpyribix 4epBe.

Tun Koabuartbie yepBu. O0mas xapaktepuctuka tTumna. CucremMaTnka. DBOIIOIUOHHOE
3HaYeHHE KOJIbYaThIX uyepBeld. OO0I1as XapakTepuCTUKa Kilacca Ha MIpUMepe J0XK/I€BOT0 YepBs.

Tun Moaarocku. OOmas xapakTepucTHUKa THIa. BHemHee w BHYTpEHHEE CTpOEHUE.
Oco0eHHOCTH MPOIIECCOB KU3HEAeATeIbHOCTH. PasMuokeHne. CucreMarurka.



Tun Ynenucronorue. O611as xapakreprucTruka Tumna. BHenmHee n BHyTpEeHHEE CTPOCHHE.
[Ipoueccnl xku3zHeaesTenbHOCTU. PazMHoxkeHue u pasputHe. Cucremaruka. MeaumHCKoe U
MPAKTUYECKOE 3HAYCHHUE YJICHUCTOHOTHX.

Tun Xopaosbie. O0mas xapakrepuctuka tuma. CucremaTuka.

Kaace Pwiobl. OOmas xapakTepucTHKa Kiiacca. BHelmHee W BHYTPEHHEE CTPOCHHE.
PasmHoxkeHue u pazsutue. YUepThl MPUCTIOCOOICHHOCTH K BOJAHOMY 00pa3y >KHU3HH.

Kuaacc 3emnoBoanblie. OOmias xapakTepucTuKa Kiacca. BHenHee u BHyTpeHHE CTpOSHHE.
[Tporeccel xu3HEAEATENBHOCTH. YepThl MPUCIIOCOOIEHHOCTH K cpee oOuTanus. MHorooopasue
3€MHOBO/IHBIX.

Kaace Ilpecmbikawmuecs. OOmas xapakTepuCTHKa Kiacca. BHenmHee M BHyTpeHHEe
ctpoenue. PasmHoxxenue u passutue. Pereneparus. YepTbl mpuCIOCOOIIEHHOCTH K HA3€MHOMY
o0pa3y xu3Hu. CucremaTHka Kjiacca. SJoOBUTbIE MPEeCMBIKAIOIIHECS.

Kaace Huubl. O6mas xapakTepucTuka kiacca. BHemrHee W BHYTpeHHEE CTpOEHHUE.
OcoOeHHOCTH MpOLIECCOB  KU3HEAEATeNbHOCTU. PasmHOxkeHue u  pasButue. llpusnaxu
MPUCTIOCOOJICHHOCTH K TOJIETY.

Kaace Muexkonuraromme. OO0miasi xapakTepucTHka kiacca. BHeliHee u BHyTpeHHee
cTpoeHue. PasmHoxxenue u pa3purue. 3a00Ta 0 MOTOMCTBE. MHOroo0pasue MIIEKOIUTAIOLIHX.

AHaTomus, GU3MOJI0THA U TUTHEHA YeJIOBeKA
O0mmii 0630p opranu3sma yejioBeka. OCHOBHbBIE TUIIBI TKAHEH, UX CTPOEHHE U (PYHKIUU.

OnopHo-aBurarte/bHas cucreMa. OyHKIIUU ONOPHO-ABUTATEIHHOM cucTeMbl. CTpoeHue
u coctaB KocTeil. PocT kocreit B anmuny u Tonmuny. CoenquHeHus: Kocteid, ux Buasl. CTpoeHue
ckenera venoBeka. OCOOEHHOCTH CTPOCHUS CKEJIETa 4YeJOBEKa B CBS3U C MPSAMOXOXKICHUEM U
TPYIOBOH AesTenbHOCTHI0. [IlepBas moMoIb MpH nepesioMax, BEIBUXaX U PACTSHKEHUSX.

MbpimeyHasi cucreMa 4esjoBeka. MbIIbl, uX cTpoeHue u GyHkuuu. PedrekropHbrit
XapakTep AesTenbHOCTH MbIml. OO030p MBIIIEYHOW CHUCTEMBI uenoBeka. lIpemympexneHue
VCKPUBJICHHS TIO3BOHOYHHKA U PA3BUTHSI IUIOCKOCTOMUS.

BHyTpeHHsisl cpeja opraHu3Ma: KpoBb, TKaHEBas KUJIKOCTh U JUM(pa. OTHOCUTENbHOE
MOCTOSIHCTBO BHYTpPEHHEH cpesibl opranu3ma. TkaHeBas ®KHJIKOCTb, ee 3HaueHue. Jlumoa.

Kposb, pyaxiun kpoBu. CocraB kpoBu. [lnazma. @opMeHHbIE 37IEMEHTHI: SPUTPOLUTHI,
JEHUKOIMTHI, TPOMOOLUTHl HUX CTpoeHHe M (QyHKIUH. CBepThIBaHHWE KpPOBH. ['pymnmbl KpoBH.
VIMMyHHTET U €T0 BUJIBI.

CucremMa opraHoB KpoBooOpamieHHMsi. ApTE€pUH, BEHbI, KalWIISAPbl, OCOOEHHOCTH HX
ctpoenus. bonbioil u manelii Kpyru kpoBooOpamienus. Cepaue, ero ctpoerue. Pabora cepaua.
HepBHas u rymopaiibHasi peryssinuu paboThsl cepiia U KpOBEHOCHBIX cocyzoB. [lepBast momols
NIPY apTEPUATBHOM U BEHO3HOM KPOBOTEUEHHH. | HTHEHA CepIeYHO-COCYANCTON CUCTEMBI.

Cucrema opranoB abixanus. OyHkuuu opraHoB apixaHus. JlpIxaTeiabHble MyTH, UX
ctpoeane u ¢yHkiuu. CTpoeHHe Jerkux. [a3000MeH B JErKMX M TKaHIX. MeXaHu3M
JbIXaTeNbHBIX JABM)KeHUI. HepBHas v rymopanbHasl peryisuus IblXaHus. [ 'MrueHa apIxaHus,
npoduIaKkTuka 3a00J1€eBaHUN OPraHOB JAbIXaHMUS.

Cucrema opranos nuineBapeHusi. CTpoeHrne OpraHoB MUIIEBAPEHUsS: OPTaHbl MOJIOCTH
pTa, NMULIEBOJ, >KEIYNOK, KUIIEUYHUK U ero otraensl. [InmeBapurensHble xene3bl. DyHKIuN
OpraHoB NuileBapeHus. V3MeHeHne MUIY B pa3MYHBIX OTAeNaX MUIIEBApPUTEIHHOIO TPAKTA.
HepsHas u rymopanbHas perymnsuus numeBapenus. [IpodunakTuka nuimeBbix HHOEKIUH.



Cucrema opraHoB BblaedeHusi. Opranbl MOYEBBIACIUTEILHON cUCTeMBbl. CTpoeHHue
noyek. OyHKIUU OpPraHoOB BBIJCNICHHSI, MEXaHI3M 00pa3oBaHus MOYH. Perymnsius paboThl moyex.

Ko:ka. Crpoenue u pyHkuun koxu. Pomb koxu B perynsiuu teruiooomena. Ilepas
IIOMOILb ITPU OOMOPOKEHHSIX, 0’KOTaxX, TEIJIOBOM M COJIHEYHOM yzapax. [ urueHa Koxxu 1 01Xk 1bl.

HepBhasi cucrema. ®yHKIMU HEpBHOW cucTeMbl. LleHTpanbHas HEpBHas CHUCTEMA.
Crpoenne W (QyHKOMH CcOUHHOrO Mosra. OTHensl TOJOBHOTO MO3ra, WX (YHKIHH.
[Tepudepuyeckas HepBHas cuctema. BereraTuBHas HEpBHAs CUCTEMA.

AHanu3aTopbl. 3pUTENIbHBIA aHANU3aToOp, €ro crpoeHue. HapyieHnuss 3peHus:
OJIM30PYKOCTh U JalIbHO30PKOCTh, MX Koppekuusa. ['uruena 3penus. CiyXxoBOH aHaIu3aTop.
CrtpoeHue oprana ciuyxa. MexaHu3M BocnpusTus 3ByKoB. [ uruena ciyxa. CtpoeHue u GyHKITUN
oprana paBHoBecus. Ocszanue. O6onsHmEe. BKyc.

YciaoBHble W 0Oe3ycioBHbIe peduiekcbl. OOpa3oBaHHE W TOPMOKCHHE YCIOBHBIX
peduiekcoB. OCOOCHHOCTH BBICIICH HEPBHOM JCSITENLHOCTH 4YeJIOBEeKa. BIusHUWE HUKOTHHA U
QJIKOTO0JIsl HA HEPBHYIO CUCTEMY.

7Kese3pl BHyTpeHHEH CeKpenuu. 3HaueHUE )Kelie3 BHYTPEHHEN cekpelnu. ' opMoHbI, UX
CBOICTBA M 3HAYCHHUE I OpraHu3Ma. 3a00JieBaHus, CBSI3aHHBIC C HApyIICHHEeM (DYHKINN kKele3
BHYTpEHHEH cekpelnu. Poib ryMopanbHON perynasiuy B OpraHu3Me.

Oo0mast onororns

Kunerka. Ucropus ortkpeitus kierku. Knerounas teopust T.IlIBanna. Ilonoxxenus
COBPEMEHHOI KJIETOUYHON TeOpuu. MeTo1bl UCCIIEI0BaHUS KIETKH.

Hexnerounbie ¢(opmbl KM3HM: BUpYChl U (aru. BupycHele 00Je3HH pacTeHUid,
JKUBOTHBIX U YEJIOBEKA, [IPUMEPBI.

Kuerounbie ¢gopmsbl ku3HH. CXOJCTBA U OTIWYUSA B CTPOCHUU MPOKAPUOTUUECKOU U
9YKapuOTHUYECKON KiIeTOK. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBHI 3YKapUOTHYECKOM KJIETKH:
cTpoenue 1 GyHkIMHU. CXOACTBO U PAa3IUUUs PACTUTEIBHBIX U )KUBOTHBIX KJIETOK.

XuMnueckass opranu3zanus kierku. CojepkaHue XMMHUUYECKUX HJIEMEHTOB B KIIETKE.
Heopranunueckue BemiecTBa, uX posib B )KHU3HEAEATEILHOCTH KIETKA. OpraHnuecKre BEIIeCTBa:
YTJIEBOIBI, JIUTIUIBI, OCKH, UX CTpoeHHe U GpyHKIMU. HyKIenHOBbIE KHCIOTHI KaK OMOTIOIMMEpHI.
CocraB nykneoruaa. [Ipunnun kommnementapHoctu. Permmukanus JJHK. Kox JJTHK. CrpykTypa
u Buasl PHK. 3nauenne AT® B xn3HeneITeILHOCTH KIIETKH.

O0OMeH BelecTB M JHePruM KJaeTKH. [nacTuueckuil u sHepreTnyeckuii 0OMeH — OCHOBA
KUZHEAEATEIBHOCTU KIIETKH.

JHepreTudyeckuii oomMen B kierke. CTaauu SHEPreTUYECKOro oOMEHa B KIIETKE.
['muxonus. Knerounoe neixanue. OxucnutenbHoe hochopriimpoBaHue.

IlnacTuyecknii o6meH. ABTOTpodsl U reTepoTpodnl. POTOCHHTE3, €ro CTaguu U
Ouosiornyeckoe 3HaueHue. XEeMOCHHTES.

Buocunrte3 Oeaka. Ponp HyKIEMHOBBIX KHCIOT B Tporiecce OmocuHTe3a. [eH.
['enernyeckuit koa. Peakiiuu MaTpuYHOTO CHHTE3a. DTarbl OMOCHHTE3a OemKa.

PasmHokeHHe M MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB. MHTOTHYECKHN UK.
[TogroroBka knetkn k AeneHuto, perumkanus JHK. ®a3pl MuTO03a, MX XapaKTE€pUCTHKA.
buonornueckuit cmpici Muto3a. UHIMBUAYaIBHOCTE XPOMOCOM, X CTpOeHHUE. [ armonaHbii u
TUTIIONTHBIA HAa0Opbl XpoMocoM. becrmoyioe m mosjoBoe pa3mMHOKeHHe, nX BUABL [lomoBbie
KIIETKU: SUIEKIETKH U CIepMaTO30M Ibl, X cTpoeHue. OcoOOCHHOCTH pa3BUTHUS SHUIEKIETOK U



criepMatro30u0oB. Meiio3. buonorudeckuii cmbici Meio3a. OIUIOOTBOPEHHE — TMIPOIIECC
BOCCTAHOBJICHHSI TUTUIOUIHOTO HAOOpa XPOMOCOM.

I/IH}IHBI/IHyaHbHOQ Pa3dBUTHEC OPIraHU3MOB Ha IPUMEPC )KUBOTHLBIX: OIIPCACIICHUC, STAIIbI.
HCpI/IO,I[BI 3M6pI/IOHaHBHOFO Pa3BUTHA, UX XAPAKTCPUCTHKA. I"'omonorus 34pOAbIIICBLIX JIMCTKOB
KaK CBUACTCJIBCTBO CAWMHCTBA MPOUCXOXKIACHUA IKHUBOTHBIX. Tunel HOCT3M6pI/IOHaJIBHOFO
Pa3BUTHA.

OCHOBEI FreHeTHKH

I'eHeTuka - Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTU. 3HaUCHHE
IFeHETUKU. Bu/pl HaCcIeACTBEHHOCTH: XpOMOCOMHAs!, IUTOIJIa3MaTHYECKasl; UX XapaKTepUCTHKa,
npuMepsl. ['eH - cTpykTypHas v GyHKIHMOHAIbHAs eAMHHIIA HAClIe[ICTBeHHOCTH. Peanu3anus rena
B IIpu3HaK. [ 'eHOTHIT U ()eHOTHII.

OcHOBHbBIE 3aKOHOMEPHOCTH HacJI€eI0BaHUA. MOHOFHGpI/II{HOe, I[I/II‘I/I6pI/II[HOG n
HOJ'II/II‘I/I6pI/II[H06 CKPCIIUMBAHUC. [[OMI/IHaHTHHe H PCUHCCCUBHLIC IIPHU3HAKU. AnnenpHple H
HeaJJIelIbHBIE T'eHBI. ['omMo3urora u TeTCPpO3UIroTa. ®eHOTHII U TCHOTHII. BaKOHOMepHOCTI/I
HaCJICAJOBAaHUs, YCTAHOBJICHHBIC r.MeH,I[eJ'IeM. HezaBucumoe KOM6I/IHI/IpOBaHI/Ie HaCJICACTBCHHBIX
IMPU3HAKOB IIPpU OU- U HOJII/II‘I/I6pI/II[HOM CKpCHIMBAaHUHU. HpI/I‘-II/IHI)I HE3aBUCHUMOI'O HACJICAOBaHUA
IMPHU3HAKOB IIPpH ,Z[I/IFI/I6pI/II[HOM CKpPCIIUMBAHUU.

Cueniennoe HacjaenoBanue. OmnbiTel T.Moprana 1m0 H3YYEHHIO CIEIUIEHHOTO
HACJIEOBaHMsI, LUTOJOrMYEecKre OCHOBBbL. IlomHOEe creruieHne, HEMOJIHOE —CLEIUICHHUE.
Kpoccunrosep, ero Ouonornyeckoe 3HaueHue. [lonoxenus xpomocoMHoit reopuu T.Moprana.

I'enernka moJia. I1o0BbIE XpOMOCOMBI M @yTOCOMBI. ['OMOraMeTHBIN U TeTepOraMeTHbBIN
nosl. OnbiTel T.Moprana no u3y4eHuro HacjlIe10BaHUs IPU3HAKOB, CLEIUIEHHBIX C IIOJIOM.

B3aumopneiicrBue reHoB. BzaumogneilicTBue amienbHbIX reHoB. HacnegoBanue rpymi
KpoBH. B3auMoielicTBue HEAJJIEIbHbBIX TE€HOB.

3akoHoMepHOCTH M3MeHYNBOCTH. DeHoTUNNYEeCKas N3MEHUUBOCTh. [ eHOoTUIMYecKas
U3MEHYMBOCTh: KOMOMHAIMM M MYTallud, 3Ha4eHue B sBostouuu. Knaccudukanus myrtanuid.
Myrtarensl. MyTaiuu kak MaTepual s HCKyCCTBEHHOT'O M €CTECTBEHHOI0 0TOO0pa. 3arpsi3HeHue
IIPUPOIHOMN Cpeabl MyTareHaMH U €ro MOCIEACTBHUS.

I'eneTnka uYeloOBEKa. MCTOI[I)I HN3YUCHUA HACJICACTBCHHOCTH YCIIOBCKA. 3HaueHue
I'CHCTUKHU )11 MCAUIIHUHBI.

IBOJIOIHOHHOE YYCHHE
OcHOBHBIEC M0JIOKEHUSI IBOJIOUMOHHOrO ydenuss Y.[JdapsBuHa. J[BrKymue Cuiibl
HBOJIIOIMH: HACTIEICTBEHHOCTh, U3MEHYMBOCTh, 00pb0a 3a CyIECTBOBaHHUE, €CTECTBEHHBIH 0TOOD,
nuBepreHuus. Buabl ecrectBeHHOro otOopa. CXOACTBO M Pa3lIUyUsl HMCKYCCTBEHHOIO U
€CTECTBEHHOI'0 OTOOPOB.

I'enernka u Teopus 3Boronun. CoBpeMeHHOE MOoHsATHE O Buje. Kputepun u cTpykTypa
BUJa. MUKpodBOIIOIUS. XapaKTePUCTUKU TMOMYJISIUN KaK AJIEMEHTApPHOW SBOJIOIMOHHON
CTPYKTYpPHI. YCIIOBUS CTaOWUIBLHOCTH T€HO(DOHIA TOMYJSAIUUA. DIIEMEHTAPHBIN IBOJIOIMOHHBIN
MaTepuai, ero XapakTepucTUKa. JJIEeMEHTapHbIC SBOIIOIMOHHBIE (JaKTOPHI, KX XapaKTePUCTHUKA,
3Ha4YeHHE s BOMOIMH. CrtocoObI BUI000pa30BaHUS.

Bo3nukHoBeHue sku3HM Ha 3emuie. CBOICTBAa JKMBBIX OpraHu3zMoB. Teopus
BO3HHUKHOBEHUS KU3HU Ha 3emiie U3 Tesl HexuBou npupoas! (AWM. Onapun).

OcHOBHBIE 0KA3aTEeNbCTBA 3JBOJIIONUM OPraHUYECKOTO MHpa U3 CPAaBHUTEIbHOU
aHATOMUH, IMOPUOJIOTHH, Ororeorpadun, MaJTCOHTOIOTUNA. AHAJIOTHUS K TOMOJIOTHS. PyTMMEeHTHI



u ataBu3Mbl. Vckomaemble u mepexogHble (opmbl. DuinoreHernueckue psaabl. [IpuHIUIBL
COBPEMEHHOM KJIacCU(PUKALMU OPraHU3MOB.

Jesenue ucropun 3eMJaH HAa 3pbl W nepuoabl. Pa3BuTHe opraHnuueckoro mMupa B
apXEHCKYI0, TPOTEPO30MCKYI0, MaIC030MCKYI0, ME3030MCKYIO U KaHHO30MCKUE PHI.

4. ,HapBI/IH O IIPOHCXOXKACHHWHN 4YCIOBCKA OT XHUBOTHBIX. Ponp OMOJIOTMYECKHX H
COMaJIbHBIX q)aKTOPOB B 3BOJIOIMHK YCJIOBCKA. ILOKEB&TGJILCTB& JKUBOTHOI'O HIPOUCXOKICHUSA
YeoBeKa. DTaIbl AHTPOIIOT'CHE3A. EI[I/IHCTBO IIPOUCXOKACHUA YCTIOBEYCCKUX pac.

OCHOBBI DKOJIOTHH

Jxosorus. Ilpenmer u 3amaum osxonoruu. Cpema U dKojgorudeckue (HakTOPBIL.
[TprucnocoO1eHHOCTh OpraHu3Ma K a0MOTHYECKUM M OMOTHYECKUM (aKTOpaM Cpeibl.

JdkocucreMa. Bzaumocssa3p nonynsuui B OuoreouneHose. Llenu nutanus. [lpasuina
JKOJIOrMYecKor nupaMuisl. CaMmoperyisnus B dKocucTeMe. EcTecTBEHHBIE M MCKYCCTBEHHBIE
HKOCUCTEMBI.

OcHoBbl yueHusi o Ouocepe. buochepa u ee rpanunbl. JKuBoe BEIIECTBO U €ro
¢ynkunu. KpyroBopot BemecTB W mpeBpaiieHue sHepruu B Ouocdepe. bruorennas murparus
atomoB. Poip uenoBeka B Ouocdepe. OxpaHa MPUPOJBI W TUIAHOBOE BOCIIPOM3BEACHHE €€
oorarcTsa.

2. Paszgen - Xumus

1. Ilpenmer u 3agaun XuMuKl. MecTo XMMHUU CPEN €CTECTBEHHBIX HAYK.

2 AToMHO-MoJeKyyspHOe YydeHue. Monekynbsl. ATombl. [locTOSHCTBO cocTaBa BEIIECTBA.
OTtHocHTebHAsI aTOMHAsI U MOJIEKYJISIpHAsl Macca.

3. 3aKOH COXpaHEHUS MACChI, €T0 3HAYCHNE B XUMHUH. MOJIb — €IMHHIIA KOJIMYECTBA BEIIECTBA.
Momnsipnas macca. Yuciio ABorajpo.

4. CocTosiHME sA€p AaTOMOB pa3JIMYHBIX XHUMHUYECKMX 73yieMeHToB 1,2,3 u 4 mnepuonos
NEPUOANYECKON cUCcTeMBI. M30TOMBI.

5. Ilepmommueckuit 3akoH xumuyeckux osnemeHtoB J[[.M. MenaeneeBa. Pacnpenenenue
AJIEKTPOHOB B aTOMax 3JIEMEHTOB IEPBBIX YETHIpEX MEpHOAOB. Manble U OONbIINE MEPUOJIbI,
TPYIIBI U MOATPYNIEL. XapaKTepUCTHKA OTJAEIbHBIX XMMUUYECKUX 3JIEMEHTOB IJIaBHBIX ITOATIPYIII
Ha OCHOBAaHUU IIOJIOXKEHHS B NEPUOAMYECKOM CHCTEME M CTPOCHHS MX aToMa. 3HauyeHue
NEPUOANYECKOr0 3aKOHA JJIsl IOHUMaHUsl HayYHOW KapTUHBI MUpa, Pa3BUTUS HAYKH U TEXHHUKH.
6. XuMHUECKUIl >JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, XUMHUYECKUE (HOPMYIIBI.
Pacuet MaccoBoii 1011 XUMHUYECKOTO 3JIEMEHTA B BELLIECTBE MO €ro GopMyIie.

7. Tunbl XUMHUYECKUX CBs3el: KOBaJeHTHas (TOJIspHas, HemoJyiApHas), WOHHAs, BOAOPOJHAs,
MeTayndeckas. [Ipumepsl coequHEHUI cO CBA3SMHU Pa3sHBIX THIOB. BaleHTHOCTh M cTEneHb
OKHCJICHHUS.

8. Tumbel XMMHUYECKHX PEAKIMW: PEaKIUH COCTUHEHHS, DPA3JIOKEHHs, 3aMelIeHHs, OOMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuu. (Omnpenenenue CTEXNOMETPUYECKUX
KO(Q(UIIMEHTOB B  YPaBHEHMUSX  OKHUCIUTEIbHO-  BOCCTAaHOBHUTENBHBIX  PACCTAaHOBKU
ko3¢ ¢punmentoB B OBP wmeroma osnextponHOro ©Oamanca). CraHmapTHBIE ITOTEHIIHABI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Psii cTaHAapTHBIX 3JEKTPOAHBIX MOTEHIAIOB.
DJEeKTPOSIU3 PACTBOPOB U paciiaBoB. TemnoBoi 3 PeKkT XUMUYECKHX peakiuil.

9. CKOpOCTh XUMUYECKHUX PEaKINi. 3aBUCUMOCTH CKOPOCTH OT TIPUPO/IBI PEarupYIOIINX BEIIECTB,
KOHIIEHTpauuu, Temreparypbl. Karamusz. OOpaTuMOCTh XMMHUYECKHX peakUui. XUMHUECKOe
PaBHOBECHE U YCIIOBHE €T0 CMEIICHHUS.

10. PactBopbl. PacTBOpHMOCTH BeliecTB. 3aBUCMMOCTh PACTBOPUMOCTH BEILIECTB OT MIPUPO/IHI,
TeMIeparypsl, JaBieHus. TemnoBoil apdexT npu pactBopennu. KoHeHTpanus pacTBOpoB.



11. DOnextponutnueckas auccoumanus. Crenenb aucconuanuu. CunbHble U cina0ble
ANIEKTPOJIUTHL. Peakunn HOHHOTO 0OMeHa. DNEeKTPOIUTHYEeCKas AUCCOLMAIUS KUCIIOT, MIeI04Yeh 1
COJICH.

12. Oxcupl KUCIOTHBIE, OCHOBHBIE, aMpoTepHbIie. CIIOCOOBI OTYYEHUSI M CBOMCTBA OKCHJIOB.
13. OcHoBaHus, crocoObl MX MoyydyeHHst U cBoicTBa. lllenoun, ux momydeHue, cCBOWCTBA U
IIPUMEHEHHUE.

14. Kucnotsl, CBOMCTBA, CIOCOOBI MMOTy4YeHus. Peakiiuu HelTpanu3aiuu.

15. Conu. CocraB u cBoiictBa. ['uaponuns conei.

16. Bonopoa. Xumuueckue u pu3MvecKue CBOMCTBA. B3anmoielicTBIE ¢ KMCIOPOIOM, OKCHIaAMH
METAJIJIOB, OPraHUYEeCKUMH BellecTBaMu. [IprMeHeHne BoJopoJa KaK AKOJIOIMYECKH YUCTOIO
TOIJIMBA U CBIPbSI U1l XUMUYECKOH POMBIIIIEHHOCTH.

17. Kucnopoa. Xumudeckue u pusndeckue cBoiicTBa. Ayutotponus. [[pumeHeHune Kuciopoaa.
KpyroBopot kucnoposa B npupoze.

18. Boma. Xumudeckue u ¢usmueckue cBoicTBa. Kpucrtamnoruapartel. OxpaHa BOJOEMOB OT
3arps3HEHUs.

19. Xnop. Xumuueckue u pu3nyeckre cBOMCTBa. Peakinu ¢ HeOpraHM4eCKUuMH 1 OpraHUueCKUMHU
BemecTBamu. IlonydeHnune xiaopa B npombliieHHOCTH. COeMHEHUS XJI10pa.

20. T'anorensl. OO0mas xapakrepucTuka raisoreHoB. CoeaMHEHHs TajllorTeHOB B NPUPOZE, HX
IPUMEHEHHE.

21. lonrpymnma yraepona. O0mias XxapakTepuCcTHKa IeMeHTOB [V Tpymiibl, TIaBHON HOATPYIIIIHL.
Xumuueckue U puzndeckre CBOMCTBA. YTIIEpOa U €ro aljoTPOIHbIE (POPMBI.

22. Coenunenns yriepoaa. Oxcuasl (1L, IV), yronbHas KucioTa u ee COJH.

23. Kpemuuii. CoeJUHEHUS! KPEMHUS B IPUPOJIE, X UCIOIb30BAHUE B TEXHUKE.

24. Tlonrpymnma xucnopoaa. O6mas xapakrepuctuka riaaBaoit moarpynmsl VI rpynmer. Cepa, ee
XUMHYecKHe U ¢usndeckue cBoiictBa. CoeAMHEHUS Cepbl: CEpPOBOJOPOJ, OKCH B cepbl. CepHast
KHCJIOTa, €€ CBOMCTBA, XUMUYECKUE OCHOBBI ITPOU3BOJICTBA.

25. O61as xapakTepuCTUKa 3JIEMEHTOB IJIaBHOM MOArpymnsl V rpynnsl. A30T. XUMHUYECKUE U
¢uznueckue cpoiictBa. CoelMHEHUs a30Ta: aMMHUAaK, COJM aMMOHMS, OKCHUJIbl a30Ta, a30THas
KHCIIO0Ta, €€ COJIM (XuMudeckue u ¢pusndeckue cpoiictaa). [IpousBoactBo ammuaka. Ilpumenenue
aMMMaKa, a30THOM KUCIIOTHI M €€ COJICH.

26. ®ocoop. Ero amnorponnsie popmel. Xumuueckue u ¢pusndeckue cpoiictBa. Okcua pocdopa
(V), bocdhopnas kucnota u ee conu. DochopHbie yI0OpEHHS.

27. Metamsl. [Tonoxenue B nepuouueckoit cucreme. OCOOEHHOCTH CTPOSHHUS UX aTOMOB.
Mertannuueckast CBs3b. XapaKTepHble XUMHUYECKHE U pu3nueckue cBoiictBa. Kopposus meTanios.
28. Illenounsle mMetamipl. OOmas XapakTepUCTHKAa HAa OCHOBE IOJOXKEHHS B NMEPHOANYECKON
cucreme MenneneeBa. CoequHEHHs] HaTpusl, Kajdus B IpHpoje, X npumeHeHue. KamuiiHbie
yI100peHusl.

29. OOmas xapakTepucTuka d3jeMeHToB rimaBHeIX noarpynn II w Il rpynm. Kamerwmii, ero
COeZMHEHUs B pupojie. KecTKoCTh BOJbI U CIIOCOOBI €€ yCTpaHEHHUs.

30. AmoMuHud. XapakTepUCTHKA aFOMUHUSA U €r0 COeAMHEHUH. AMPOTEpHOCTh ATIOMUHUSL.
[TpMeHeHNE aNIOMUHUS U €T0 CIUIABOB.

31. XapakrepucTuka xesnes3a, OKCHIOB, THIPOKCHAOB, coelt sxenesa (11 u I11). [Ipupomabie
coenuHeHus kene3a. CiaBel Jkele3a — 4yr'yH M CTallb. [I[ppuMeHeHue CIu1aBoB M COEIMHEHUN
xKenesa.

32. Metamtyprus. Metanuibsl B COBpeMEHHON TEXHUKE. XUMHUECKHUE OCHOBHBIE IIPOMBIIIIEHHOTO
MOJTy4YeHUs! MeTaJI0B. JIOMEHHOE MPOU3BOICTBO YyTryHA (XUMH3M).

33. Mens, cepebpo. Oxcuasl mean (I) u (II), oxkcun cepedpa (I). I'mapookcun memu (II). Conmu
cepebpa u meau. CoeanHenust cepedpa v MeIu.

34. Ilunk. Oxcuapl HMHKA. [ MAPOKCUA IMHKA U €70 COJH.

35. Xpom. Oxcumst xpoma (1), (III) u (VI). F'uapookcuast u comu xpoma (II) u (IIT). Xpomats! u
muxpomartsl (V). Kommnekcusie coenuuenus xpoma (I11).



36. Mapranen. Okcuasl Mapranna (II) u (IV). I'mapookcun u conu mapranna (II). Manranar u
nepMaHraHaT Kajiusl.

37. OCHOBHBIC TIOJIOKEHUS TEOPUU XUMHYECKOro crpoeHus A.M. byrieposa. 3aBucHMOCTH
CBOICTB BEUIECTB OT XUMHUYECKOro CTpoeHus. M3omepus. DieKTpoHHAs NpUpOoJa XUMHUYECKUX
CBsA3€M B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUH, CIOCOOBI pa3pbiBa CBS3EH, MOHATHE O
CBOOOJTHBIX pa/IuKajax.

38. T'omonorumueckuil psa NpeAeTbHBIX YIJIEBOAOPOJIOB (aJKaHbl), HX JJIEKTPOHHOE
MPOCTPAHCTBEHHOE CcTpoeHue (sp3 rubpunuzanusi). Meran. Homenknarypa ankaHoB, HX
XumMHuueckue u ¢puznueckue cpoiictra. Lluknonpadunsl. [IpenenbHbie yrieBogopoIbl B IPUPOE.
39. DTuneHoBkIe yriieBo0pOabI (amkeHbl). ['oMonornueckuii psi ankeHoB. [[BoitHas CBs3b. 0- U
m-cBsi3u, sp2 rubpuamzauua. dusznyeckue cBoiicTBa. M3omepus yrieBoAOpOIHOTO CKeleTa U
NIOJIOKEHUE  JIBOMHOM  cBsA3u. Homenkiarypa. Xumunueckue cBouctsa. IIpumenenue
YIJIEBOJOPOAOB JeruapupoBanus. [IpuMeHEeHHe STUIICHOBBIX YIJIEBOAOPOAOB. [lueHoBbIE
YIIIEBOJAOPOABI, UX CTPOCHUE, XUMUUYECKHE CBOWCTBA U UCIIOIb30BaHKE. [IpupoIHbII KaydyK, ero
CTPOEHHE U CBOWCTBA.

40. Auerwmien. TpoliHas cBsi3b, Sp THOpuAM3aIys. [ oMonorunyeckuii psj aneruiacHa. XUMHUECKUC
u ¢usndeckue coicTBa. [Ipumenenue anerunena. [lonydenue ero kapOuIHBIM CIOCOOOM U U3
METaHa.

41. benzon. Ero snexktpoHHoe cTpoenne. XumMuueckue cBoiicta. [IpoMeblieHHOE TOTyYeHUE U
npuMeHeHnue 6ensona. [lonsTue o sA0XUMHUKaTAaXx.

42. B3auMOCBS3b NPEAETbHBIX, HETPEACTbHBIX U APOMATUYECKUX YTIIEBOJIOPOIOB.

43. Tlpupo1HBIE KICTOUYHUKH YTIIEBOIOPOIOB: MIPUPOIHBIN ra3 U €ro MOIMyTHRIC HEPTIHbIC Ta3hl,
yrosb. @pakiuonHas neperonka HedTu. Kpekunr. Apomatusanusa HedrenpoaykToB. OxpaHa
OKpY’Karolien cpeanl mpu HedrenepepadoTKe.

44. CriupTbl OTHOATOMHBIE U MHOTOAaTOMHBIE. VX cTpoeHue u xuMuueckue cBoicTBa. M3omepus.
Homenknarypa cnuproB. XMMHYECKHE CBOMCTBAa CHHUPTOB. IIpuMeHEHHE METWIOBOIO H
STUJIOBOTO CHHUPTOB. MeIUKO-OMONIOTHUeCKOe 3Ha4YeHHe CIUPTOB. SIOBUTOCTH CIHUPTOB.
['enernyeckas CBsI3b MEXAY YIVIEBOJOPOJIAMU U CIIUPTAMHU.

45. ®enon. Crpoenue, (usmveckue cBoiicTBa. XuUMHUYeCKHe CcBoHcTBa (enoma. OxpaHa
OKpY’KaroIlel cpeJibl OT MPOMBILIUIEHHBIX OTX0JI0B, COAEPKALIUX (PEHO.

46. AnbJieruipl, UX CTPOCHHE U XUMHUYEeCcKue cBoiicTBa. [loyuenue n npuMeHeHne MypaBbuHOTO
Y YKCYCHOTO QJIbJIETUIOB.

47. KapOoHOBBIE KHCIOTBHL. ['OMOJIOTHYECKUH psJI MpenenbHbIX OJHOOCHOBHBIX KHCJIOT, MX
ctpoenne. KapOokcuipHasi Trpymma, B3aMMHOE BIUSHHUE KAapOOKCHUIBHOM TPYIIBI U
YIJIEBOAOPOAHOTO pajuKkana. XHUMHYEeCKHe M (U3MYEeCKHe CBOICTBa KapOOHOBBIX KHCIIOT.
VYkcycHasi, BbICIINE KapOOHOBBIE KHCIIOTHI - MaJIbMUTHHOBAS, CTEAPUHOBAS, OJICMHOBAasE KMCIIOTBHI.
[Tonydyenue u npuMeHeHHe KapOOHOBBIX KUCIOT B MEIUIIMHE

48. Crioxxusie 2¢upsl. CTpoeHue, MorydeHne peakiuen srepuduxannu. XuMUIecKrue CBOHCTBA.
Kups! B npupoe, ux crpoeHue u cBoicTBa. CHHTETUYECKUE MOIOIUE CPEACTBA, UX 3HAYCHHE.
3amura oKkpyxaromieit cpenst ot 3arpszHerHuss CMC.

49. I'moko3a. Ee cTtpoenue, XuMu4yeckre CBOMCTBA, poib B pupoje. Caxaposa, ee ruApons3.
Kpaxman un nemmonosa. Mx crpoeHne, XMuMHYECKHE CBOMCTBA, pojib B mnpupoze. [IpumeHnenne
LEJUTIOJIO3BI U €€ TPOM3BOIHBIX. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX.

50. AMUHBI KaK opraHuYecKue ocHoBaHUs. CTpoeHre aMUHOTPpYIBEL. B3anmoseiicTBre aToMoB ¢
BOJOM M kuciaotamu. AHwWIMH. [lonyueHue aHWIMHA W3 HUTPOOEH30JIa, MPAKTHYECKOE
NPUMEHEHNE aHWINHA.

51. Amunokucnotsl. CTpoeHne, XMMUYeCKHe OCOOEHHOCTH, M30MEPHUsl aMUHOKHUCIIOT. 3HAYEHHE B
NpUpOJIe U MpUMeHeHue B MenuinHe. CHHTe3 NeNTUI0B, UX CTPOCHHUE.

52. benku. Ctpoenue, CTpyKTypa U CBOMCTBA OEITKOB. Y CIEXU B U3YUEHUH U CUHTE3€ OENTKOB.
3HaueHue B MUKPOOHOJIOrH4YE€CKON IPOMBIIIIEHHOCTH.

53. Hyknennossle kucioTsl. CTpoeHne HykJIeoTHAOB. [IpuHINI KOMITJIEMEHTapHOCTH B CTPOSHUU
nBoitHoM cnimpanu JIHK. Posib HyKJI€MHOBBIX KHCIIOT B JKU3HEIECSITEIbHOCTH KIIETKH.



54. OOmwue TOHATHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, THOJIUMep,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb MOJIMMEPU3ALINHU, CPEIHSS MOJIEKYIsipHas Macca. [lonumepuzanus,
NOJIMKOHACHCAlUs. JIMHEeTHbIe U Pa3BETBIICHHBIE CTPYKTYPhI OJIMMEPOB. 3aBUCUMOCTh CBOMCTB
IIOJIMMEPOB OT UX CTPOCHUS.

PexoMennyemas aureparypa:

1) Kysemenko H.E. Hawanma xumuum / H. E. Ky3smenko, B. B. Epemun, B. A. Ilonkos;
Mocksa: JIaboparopus 3nanmii, 2023. — 704 c.

2) Hpos3noB A.A. Xumus. Yrinyonéuusiii ypoenb. 10-11 kmacc / A.A. [pos3nos, B.B.
Epemun, H.E. Ky3pmenko, B.B. JIynun; Mockga: [Ipocsemenue. 2023. — 448 c.

3) Eropos A.C. «Penerutop no xumun» / Mocka: ®enukc, 2021. — 768 c.

4) Xomuenko I'.I1. «[Tocobue mo xumMuu yis mocrynaroiiux B By3b» / I.I1. Xomuenko, N.T.
XomueHnko; Mocksa: Hosas Bonaa, 2023. - 480 c.

5) Hopouskun B.H. «bonbmioii cpaBodnuk i moarotoBkd Kk EI'D» / Mocksa: Jleruos,
2023. - 560 c.



