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IHosicHuTEABLHAA 3AIIMCKA

Pabouas nporpamma no yueOHomy Kypcy «OCHOBBI OMOXMMHUN» Ha YPOBHE CPEIHETO OOILEro
oOpa3zoBanus 1151 10—11 kaccoB cocTaBiieHa HA OCHOBE HOPMaTUBHO-IIPABOBBIX JIOKYMEHTOB:
- @enepanbHOro0 rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeIHEero oOIIero oOpazoBaHUs
(yTBepkJleH ImpHKa3oM MHUHHCTEpcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanun Ne 413 ot
17.05.2012 B penakiuu npukazoB MunoopHayku Ne 1644 ot 29.12.2014, Ne 1577 ot 31.12.2015 u o1
31.08.2026),
- Ilonoxxenuem o Paboueli mporpamme o ydeOHOMY MpeaMeTy (Kypcey) Meaarora, peajln3yromero
®I'OC BTOPOro NOKOJIEHHUS.

Kypc no BeiOopy «broxumus» paccuntad Ha 00y4aromuxcsi, U3y4aromux OMOJIOTHIO U XUMUIO
Ha yriyOJ€HHOM YPOBHE, U HOCUT MEXKIIPEIMETHBIN XapakTep. Peanusyer MexIpeIMeTHbIE CBS3H C
9KOJIOTHEH, COI[MOJIOTUEH, MaTeMaTUKOW, HHHOPMATUKON, METUIIMHON U (apMaKOJIOTUEH, a TakKe
MPAKTUYECKONH XMMHEW B PEIIEHUU IPOOJIEMbl COXPAaHEHUS M YKPEIUIEHUS 3/10pOBbs, CIOCOOCTBYET
BBIOOPY mpodwmis  JanbHEWIero - oO0y4yeHus, T.€.  CIOCOOCTBYeT  Mpo¢eCCHOHATHLHOMY
CaMOONPEIEIICHUIO BBIITYCKHUKOB.

AKTyaJnbHOCTb IIPOrpaMMBbI:
AKTyallbHOCTb JAHHOM IPOTrpaMMBbI COCTOUT B TOM, UTO 00y4aroIIuecs B polecce 00y4eHUs MorydaT
BO3MOXXHOCTh YIUIyOUTb 3HAHUS 1O OMOJIOTUM M XMMHUU U BBISBUTH MPUUMUHBI HAPYIIEHUS 370POBbs
YeJI0BeKa Ha MOJIEKYJISIPHOM YPOBHE, PAaCIIUPST MPEACTABICHUS O HAYYHO 00OCHOBaHHBIX NPaBUIIaX U
HOpPMax MCIIOJIb30BaHMSI BEIIECTB, MPUMEHSAEMBIX B OBITY U Ha POU3BOJICTBE.

[enb kypca:
yriayOJeHre 3HaHUM O MOJIEKYJISIPHBIX OCHOBAaX H3HHU, O CTPYKType M (YHKIMSIX OpraHMYeCKHX
BEIIIECTB, IMOJYYEHHbIX B Kypcax oOmield OHOJOrMM M OpPraHM4ecKoil XHMMHHU; O3HAKOMIICHHE C
COBPEMEHHBIMU JJOCTHKEHHUSIMH U MEPCIIEKTUBHBIMU HAIIPABIICHUSMU Pa3BUTHS OMOXUMUHU.

3amauu Kypca:
— PacUIMPUTh U CUCTEMATU3UPOBATh 3HAHUS 00yUarOIIUXCs, MOJTYyUYeHHbIE B Kypcax o01el 01oaoruu
U OpraHuv4ecKoi XHMUHU;
— CO3/1aTh YCJIOBUS AJI Pa3BUTHUSL TBOPYECKOTO MBIIUIEHUS, YMEHUSI CAMOCTOSITENIbHO IPUMEHSATh U
MOTIONTHATh CBOM 3HAHUS B OOJACTAX MOJICKYJSApHAas OHONOTHS M OMOJOTMYECKass XUMHS, YTO
Croco0CTBYET (hOPMHUPOBAHHMIO DKOJIOTHYCCKOMN KYJIbTYPBI.
— OCYHIECTBJIATh MOAroToBKY K EI'D B 00macTu HUTOIOTUHU, MOJIEKYJIIPHOW OMOJIOTUH, T€HETUKU U
Ap.;
— (OopMHPOBATH HABBIKU UCCIIEIOBATEILCKOM U MMPOEKTHON IS TEIHHOCTH.

Nzyuenue kypeca B 10-11 kimaccax npeaycmarpuBaeT pecypc ydeOHOro BpeMeHu B 00béMe 68 4 3a 2 rosia, B TOM
qHCIIe:

B 10 kmacce — 34 4, 1 4 B Henemo,

B 11 xitacce — 34 4, 1 4 B HeAEIO.



IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4e0OHOr0 Kypca

IIo 3aBCPUICHUH KypCa yHalmruecs AOJIKHBI OBJIAZICTh

CICAYIOIMHU PE3yJibTaTaMU:

JIMYHOCTHERIC PE3VILTATERL

l.

3HaHUe U NOHUMAaHUe. OCHOBHBIX HCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM
XUMHH; TOCTHXKEHUH B 00JIaCTH XUMHUU U KYJIbTYPHBIX TPaIULUil CBOEH CTpaHbl (B TOM
qucJie Hay‘IHBIX); O6HI€MI/IpOBI>IX I[OCTI/I)KGHI/Iﬁ B o0ytactu XUMHHU; OCHOBHBIX IPUHIUIIOB
Y TIPABUJI OTHOIIECHUS K IPUPOJIC; OCHOB 3[JOPOBOTO 00pasa ®U3HU U
3I0pOBbECOEPETAIOIINX TEXHOJIOTUIA; TPABIII TOBEICHUS B YPE3BBIYANHBIX CUTYAIIHIX,
CBSI3aHHBIX C BO3JICHICTBHEM PA3IUYHBIX BEIIECTB; OCHOBHBIX MpaB U 00s3aHHOCTEH
rpakaaHuHa (B TOM 4Hciie 00y4aroierocs ), CBI3aHHbIX C JMUYHOCTHBIM,
pohecCHOHATBFHBIM U )KHU3HEHHBIM CaMOOIPEICIICHUEM; COIIMAIbHON 3HAUMMOCTH U
cojiepkaHus MpoQeccuii, CBA3aHHBIX C XUMUEH;

Yyy8cmeo 20pAocmu 3a POCCUICKYIO ,0MOIOTUYECKYIO M XUMUYECKYIO HayKy U
JOCTHKEHHS YUCHBIX; YBAXKCHHUE U MPUHATHE JOCTHKEHUI XUMHH; TI000Bb U OeperkHOe
OTHOIIIEHNE K MPUPOJIC; YBAKEHNE U yI€T MHCHHHN OKPYKAIOUTUX K JIMYHBIM
JOCTHKCHHSIM B H3yUYCHUN XUMUHU;

npusHaHue NCHHOCTU COOCTBEHHOT'O 300POBbA U 300POBBA OKPYKAIOINUX Jnoneﬁ;
HGO6XOI[I/IMOCTI/I CaMOBBIpaXCHU, CaMOopCain3aluu, COOMAJIbHOI0 IMPpU3HAHMWA

OCO3HaHue CTCIICHU T'OTOBHOCTHU K CaMOCTOATCIIbHBIM ITOCTYIIKaM U IICfICTBPISIM,
OTBCTCTBCHHOCTH 3a UX PC3YJIbTAThLI;

nposeieHue SKOJIOTHYCCKOro CoO3HatHusi, ,Z[O6p0)K€JIaT€JIBHOCTI/I, JOBCPHUA U
BHUMATCJIbHOCTHU K JIIOAAM, T'OTOBHOCTHU K COTPYAHHUYCCTBY,; HHULIUATUBLI U
JI0003HATEIBHOCTH B HU3Yy4YCHHUHU BCIICCTB U ITPOLCCCOB; Y6C)K,I[CHHOCTI/I B
HeO6XOI[I/IMOCTI/I Pa3syMHOI'0 UCIIOJIb30BAHHA I[OCTI/I}KCHI/Iﬁ HAaYKHU U TeXHOJIOFI/Iﬁ;

yMeHue YCTAaHABIIUBATh CBSI3M MEXK/Y LIEJIbI0 H3YUEHUS XUMHUH U TEM, JJISl YETO 3TO
HYKHO; CTPOHTH KU3HECHHBIE W MPOPECCHOHATBHBIE TUTAHBI C YYETOM YCIIEIITHOCTH
W3YYCHHSI XUMUU ¥ COOCTBEHHBIX TPHUOPUTETOB.

MeranpeaMeTHple Pe3VILTATEL MeTanpeIMETHBIE pe3yJIbTaThl BKIOYAOT OCBOCHHbIE

00y4JarIUMUCS MEXIIPEAMETHBIE TIOHSATUS M YHUBEPCAIbHbBIC YUeOHbIC TEHCTBUS
(perynsaTUBHBIC, TO3HABATEIbHBIC, KOMMYHHKATHBHBIC).

Peaynamusnvie YVJ/I:

1.

YMeHue caMOCTOSATENHHO ONPEACTSATh eTH 00yUIeHHUSI, CTABUTh U (OPMYIIUPOBATH
HOBBIC 337]a4M B yueOe U MO3HaBaTEIHLHOM JIEATeTbHOCTH, Pa3BUBATh MOTHBBI U
HWHTEPECHI CBOEH MTO3HABATEIBHOM €SI TEIbHOCTH.

YMeHHe caMOCTOSATENLHO TUIAHUPOBATh ITyTH JOCTHKCHHS 1IEJICH, B TOM YHCIIC
aJbTEPHATHUBHBIC, 0CO3HAHHO BHIOMpaTh Hanbosee 3 PeKTUBHBIC CIOCOOBI PEIICHUS
y‘I€6HBIX U ITO3HABATCJIBHBIX 3a1a4.

YMeHHe COOTHOCUTh CBOU JICUCTBHUS C TUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH JIEATEITbHOCTH B IIPOLIECCE JOCTHXKEHUS pe3yJibTara, ONpeIesiTh
CrocoObl IEHCTBUI B paMKax MPEAIOKEHHBIX YCIOBHH U TpeOOBaHUN, KOPPEKTHPOBATH
CBOM JICHCTBUS B COOTBETCTBUHU C U3MEHSIOLEHCS CUTyallUEH.

VYMmenune OLCHUBATH NPaBUJIIBHOCTD BBITIOJIHCHUA y‘—IG6HOI>i 3aJa4u, COOCTBEHHEIC
BO3MOXXHOCTHU €€ PCIICHUAA.



5. Brnagenue oCHOBaMU CAaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHS PEILICHUN 1
OCYIIECTBJIEHUSI OCO3HAHHOT'O BbIOOpA B y4eOHOI U MMO3HABATEIbHOM.

Tlo3znasamenvrvie YV/I:

1. YMeHue onpeaensaTh MOHATHS, CO3/1aBaTh 0000IIECHNUS, yCTaHABIMBATh aHAJIOTHH,
KJIACCH(HUITUPOBATh, CAMOCTOSATEILHO BRIOUPATh OCHOBAHUS U KPUTEPHUH JIJIS
KJ1acCu(PUKaIUY, YCTaHABIMBATH PUYUHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE
paccyXJIeHHne, yMOo3aKJItoueHHe (MHIyKTUBHOE, ACTYKTHBHOE, 110 aHAJIOTHUH) U JIeJIaTh
BBIBO/IBI.

2. Ymenune CO3aaBaThb, IPUMEHATE U HpCO6p330BI)IBaTB 3HAaKH U CUMBOJIBI, MOACIIHN U CXEMBI
JJId pCUICHU A yLIe6HBIX 1 IO3HaBATCJIbHBIX 3aJa4.

3. CMBEBICIOBOE UTEHHE.

4. ®opMHpPOBAHME U PA3BUTHE IKOJIOTMYECKOTO MBIIUICHHS, YMEHUE IPUMEHSTH €T0 B
MO3HABATEIHHON, KOMMYHUKATHBHOMN, COIIMATBLHON MPAKTUKE U MPO(PECCHOHATBHON
OpHUEHTAIINH.

5. Pa3BuTHe MOTHBAIIMHU K OBIIAACHUIO KyHBTypOﬁ AKTUBHOI'O UCITIOJIb30BaHUA CHOBapeﬁ U Ipyrux
ITONCKOBBIX CUCTCM.

Kommynuxamusnvie YV/i:

1. YmeHue opraHu30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITEIBbHOCTD C
YUUTENIEM U CBEPCTHUKAMU; pab0TaTh MHIMBUAYAILHO U B TPYIINE: HAXOIUTh 00IIIee
peleHne U pa3penarb KOHQJIMKTH HA OCHOBE COTJIACOBAHUS MO3UIIUH U yuyeTa
UHTEpeCOB; (OPMYIHPOBATH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE.

2. YMeHHe OCO3HAHHO MCIOIb30BaTh PEYEBBIC CPEICTBA B COOTBETCTBUHU C 3aa4eH
KOMMYHUKAIUH JUI BEIPQ)KEHUS] CBOMX 4yBCTB, MbICIICH U IOTpeOHOCTEH 115t
IJJAHUPOBAHUS U PETYJISILIUNA CBOEH ESTEIBHOCTH; BIAJCHUE YCTHON U MUCbMEHHOM
peYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO.

3. ®opmupoBaHUE U Pa3BUTHE KOMIETCHTHOCTH B 00JIaCTH UCTIOIB30BaHUS
MH()OPMAMOHHO-KOMMYHHKAIMOHHBIX TexHooruid (MKT).

IIpeomemmnule pesynvbmamsi:

1. 3HaTh XapaKTEpPUCTHUKY OCHOBHBIX KJIACCOB COEIMHEHUH, BXOASIINX B COCTaB )KMBOU
MaTepHH; BaKHEHIINe pa3ieiabl OMOXUMUU: OETTKU, PEPMEHTBI, JIUIUIbl, HYKJICHHOBBIE
KHUCJIOTBI, BATAMUHBI; OCHOBHBIE IIPUHIIUIIBI, JIEKAIINE B OCHOBE KOJUYECTBEHHOTO U
Ka4yeCTBEHHOI'0 aHaJIN3a;

OTIpeAeATh MPUHAIJIEKHOCTh BEIIECTB K ONPECICHHOMY KJlaccy COeIMHEHHI;
MIPOBOJIUTH KAYECTBEHHBIC PEAKIINH HA OCJIKH, (EPMEHTHI, BUTAMUHBI,

HaOII0JIaTh M BECTH TPAMOTHBIC 3aIMCH HAOII0JaEMBbIX SIBJICHUM;

A

MIPOU3BOAUTH CpaBHHTCHBHBIﬁ AHAJIN3 TTOJIYUCHHBIX PE3YJIbTATOB, ACIATh BHIBO/BI.

Hpu UusydyeHuu 0aHHO20 Kypca yuauguecs noaysam 603MOHNCHOCMb 2ﬂy69f€€ NO3HAKOMUMCA C.

—

CYIIHOCTBIO OMOXUMHU U MCIUIHMHBI KaK HAYKH;

2. OCHOBHBIMM 3TaIllaMy OMOCHHTE3a OejIKa B BYKapHOTHqCCKOﬁ KJICTKE - TPAHCKPUIIIHUIO U
TPaHCJIAINIO,

3. peakuuei KIETOK Ha BO3/IEHUCTBUE BPEIHBIX (PaKTOPOB CPEbI;



3aBUCUMOCTBIO IIPOSIBJIICHUS T€HOB OT YCJIIOBHM OKPYKAIOLIEH CPEbl.

CTPOCHUEM OMOJIOTTYECKUX 00BEKTOB: KJICTKHU, TCHOB U XpOMOCOM, HCOPIraHNUYCCKUX U
OPTraHUYCCKUX BEIICCTB KIICTKHU,

mpoucccaMu MeTadoIn3Ma.



Conep:xanue yuyedHoro kypca 10
KJ1ace

BBenenue (2 yac).

bruoxumust kak Hayka. Victopus pa3BuTHs OHOXUMUH. POJIb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHU
ouoxumuu (pabotel A. . [lanunesckoro, H. U. Jlynuna, A. H. baxa, B. A. Durensrapara, A. H.
Benozepckoro, A. C. Criupuna, H0. A. OBunnauKOBa, B. I1. Ckynauesa u ap.). B3aumocssi3p Onoxumun
C MOJIEKYJIIpHO Ononorueii, OnoGpu3nkoit 1 OMOOPraHNIECKON XUMHECH.

3HavyeHrEe OMOXMMHUU JIJISl PA3BUTHS OUOJIOTUH, METUIIUHBI, OMOTEXHOJIOTHH, CEITCKOTO
XO3S1CTBA, TCHETUKU M SKOJIOTUU. MeTObl OMOXUMHUYECKUX UCCIICTOBAHHUIA U X
XapaKTEePHUCTHKA.

Boaa u eé poJib B 0Mo10rHYecKuX cucreMax (3 yaca).

Bopa B 6uocdepe. BzanMocBs3b ABYX BOJHBIX CHCTEM - BHYTPEHHEH Cpelibl OpTraHU3MOB H
Muposoro okeana. Bona B xu3Hu yenoseka. U3HKO-XUMUYECKUE CBOMCTBA BOABL. DyHKIUU
BOJIbI B KJIETKE. POJIb BOJIBI B OBPEKACHUH KIIETKH. Bolienenue Boabl.

buorennbie 3JieMeHThI M UX coeuHeHus (8 yacoB).

Teopus. Knaccudukarus u pacimpocTpaHEHHOCTh XUMUYECKUX AJIIEMEHTOB B OpraHU3Me
yenoBeka. OpranoreHsl. MeTaibl )ku3HU. broreHHbIe 1eMeHThl. MaKpOAJIeMEHTHI.
MuxkpoanemenThl. 'oMeocTtas. Bogopos u ero coequnenus. @yHkuuu Boabl. CBI3aHHAs,
cBoboaHas Boga. CTpyKTypupOBaHHas1, IeCTPYKTypUpOBaHHas Boja. Tspkenas Boja.
JuctunnupoBaHHas Boja. Yriepos u ero coeaunenus. Okeup yriueponaa (I1). OOMeHHbri
MexanusM. Kucnopon, cepa u ux coequnenus. buonornueckoe okucnenue. Ilepokcun Bogopoaa.
A3ort, hochop u ux coequnenus. AmMmuak. Oxcup azota (I). Oxcup azora (IT). Oxenp azota (L),
Hutputsl. Oxcup azota (IV). Oxcnn azora(yY). Hutpatbl. ATOMBI TAJIOT€HOB M UX COCTMHCHHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA rajJoreHoB. KucioTHO-OCHOBHBIE CBOMCTBA
ranoreHoB. KommiekcooOpa3syroiirue CBOWCTBA rajJoreHoOB.

[pakTuka. CocTaBieHHe CXeM KpyroBOPOTOB OMOTEHHBIX 3JIEMEHTOB B npupoae. Kpyrosopot
BOJIbI B ipupoje. Kpyrosopot yraepoza B mpupojie. KpyroBopot kucioposaa B mpupo/ie.
Kpyrosopot cepsl B mpupoje. KpyroBopot azota B mpupoze. Kpyrosopot docdopa B mpupoze.

buoneopranuyeckas XuMus U MeAMUMHA (9 uacos).

Teopusi. ®u3nonoruyeckas ¥ MaToJIOrHueckas pojab HEKOTOPHIX AJIEMEHTOB B OPTaHU3ME.
buoneoprannueckas xumMus. XuMHUYECKHE PEaKIIUH B )KUBOM opraHu3mMe. CoeTMHEHHs] METaIIOB
B opranusme uesnoBeka. Coaep:kaHue METaUIOB B KOMIIOHEHTAX KPOBHU 3[JOPOBOTO YEIOBEKA.
Haxoxnenue B opranusme. Kanuii-narpuesiii Hacoc. Pons nonoB K+ u Na+ B opranusme.
Kommiekcoo6pazoBanue kanus ¢ pepmeHTaMu u cyoctparamu. CTpoeHrne MarHus ¥ KaJabITusl.
Haxoxnenue B opranusme. Poias nonos Mg?+ u Ca?+ B opranusme. KomiiekcooOpazoBanue
MarHus ¥ Kanpiust. OCOOCHHOCTH KOMIUIEKCHBIX COCTUHEHNH, 00pa3yeMbIX MeTalIaMH.
buonoruueckue ¢pyHkimu MetauionpotrenHoB. CTpoeHue Maprasiia U MoIuOeHa.
Kommnekcoobpas3oBanue maprania u MonudaeHa. Haxoxaenue B opranusme.
KomniekcoobpazoBanue xenes3a u kodansra. Haxoxxaenue B opranusme. CTpoeHHe Meu U



OUHKa. HaXO)I(HeHI/IG B OpraHusme. Pons nonos MCIU U IMHKA B OPraHu3Me.
KOMHJ’ICKCOO6p330BaHI/I€ MCIH U IIMHKA. HOTpe6HOCTB OpraHu3Ma B MOHaX MCAW U IIMHKA.
OCHOBHBIE IMPOABJICHUA HEAOCTATKA U H30BITKA KATHOHOB MCIH U ITMHKA.

IIpakTuka. PaboTa co cipaBoYHOM JIUTEpaTypOi IO ONPEACICHUIO ITPEnapaToB, IPUMEHSICMBIX B
MEIUIIMHCKON mpakTuke. [Ipenaparsl Kajius U HaTpUsA, IPUMEHSEMbIE B METUIIMHCKON MPAKTHUKE.
[Ipenapatbl Maruus U Kajiblys, IPUMEHSIEMbIC B METULIMHCKOM MPAKTHUKE.

[IpenapaTsl Maprasiia, MpUMEHsIEMbIC B MEIUITMHCKON TTpakThke. [IpenapaTsl xene3a u kodanbTa,
MpUMEHSIEMbIE B METMIIMHCKOW MpakTuke. [Ipenapatel Meay U IMHKA, MPUMEHSEMbIC B
MEIUIMHCKON TTPaKTHKE.

Brisisnenune HEOOCTAaTKa U H30BITKAa HOHOB METAJJIOB Ha OpraHn3M 4€JIOBCKA.

[TotpebHOCTh Opranusma B noHax K+ u Na+. OcHOBHBIE ITPOSIBICHUS] HEIOCTaTKa U U30bITKA
KaTHOHOB Kauus 1 Hatpus. [lorpeGHOCTh oprann3Ma B nonax Mg?+ u Ca’>+. OCHOBHEIE
MPOSIBIICHHS HEJOCTATKA M U30bITKA KATHOHOB MarHus M KaybIws. Poib nonoB Mn?+ u Mo?+ B
opraumsme. [TorpeGHOCTH OpranusmMa B noHax Mn?+ u Mo?+. OCHOBHbIE TIPOSIBJICHUS HEAOCTATKA
¥ 130bITKa KATHOHOB MapraHiia ¥ MojuOaeHa. Poib HOHOB xene3a u KoOanbTa B OpraHu3Me.
[ToTpebHOCTH Oprann3Ma B HOHAX keje3a U KobanbTa. OCHOBHBIE MTPOSBICHUS HEIOCTATKA U
M30BITKa KATHOHOB JKeJie3a U koOanbTa. [IoTpeOHOCTh OpraHn3Ma B MOHaX MEAH U IIUHKA.
OcHoOBHBIE MPOSIBICHUS HEAOCTATKa M N30bITKA KATHOHOB MEJIU U ITUHKA.

Pemenue 3ana4 mo oo0meil XuMuM ¢ MeIMKO-0HOJIOTHYECKON HATIPABJIEHHOCTHIO (4 uaca).
IIpakTuka. Konmnuecto BemectBa. Mosib. MonsipHas macca. CTpoeHue siipa aroma.

Heittponsl. [Ipotonsl. DnekTponsl. M3otonsl. Pemenue 3anay no reme « KonruecTBo BenecTsay u
«CtpoeHue aToMay.

Pemenune 3aga4d no teme ((QHCKTpOJII/IB».

MaccoBas nonst aaeMeHTa B popmysie. PacueTsl mo xummdaeckum hopmynam. Besog Gpopmyiter
XUMHUYECKOTI'O COCAVMHEHUS 110 U3BECTHBIM MACCOBBIM J0JISIM JIEMEHTOB.

PactBopbl. Macca pactBopa. O0BEM pacTBopa. MaccoBasi 1011 paCTBOPEHHOTO BEIIECTBA.
[TnotHocTh pacTBOpa. MonspHas koHIeHTpalus. Pemenue 3agau no teme « PactBopbiy.
Pacuets o ypaBHEHHUIO peaKIliu.

XuMmus B IOMalIHel anTedke (2 yaca).

Teopus. JIekapcTBEHHBIE CPEACTBA NEPBOM TOMONIH. JIEKApCTBEHHBIE CPEACTBA JI IpHUEMA
BHYTpb. JIEeKapCTBEHHBIE CPEICTBA i1 HAPYKHOTO npuMeHeHus. [lepeBs3ounblii MaTepuall,
CpeACTBa OCTAHOBKU KPOBOTEUCHHUSI.

O0pa3 :Ku3HU ¥ BpeHble MPUBbIYKH (6 YacoB).

IIpakruka. [TogroToBka mpe3eHTanuii 1Mo 370poBoMy 00pasy ku3HU. PaKTOPHI, BIUSIOMINAE Ha
3I0POBBE YeJIOBEKA. 370pOBbIil 00pa3 xu3Hu. [IpaBuia 3m0poBoro 006pasza >XKu3HU. 3aHATUS
¢uznueckoil KynpTypoil. Painonansnoe nuranue. Jlnunas rurvena. 3akanusanue. OTka3 ot
BPEIHBIX TPUBBIUECK.

CocraB TabayHoro ApiMa. MexaHu3M JeHCTBHSI HUKOTHHA Ha OPraHU3M YelloBeKa. BiusHue

BEIIECTB Ta0AYHOTO JIbIMa Ha KU3HEHHO Ba)KHBIE CUCTEMBI OPTraHOB YesioBeKa. 3a00lieBaHus,
BbI3bIBaeMble KypeHnueM. [laccuBHoe kypenue. MeTo sl u30aBieHus OT TaOauHOM 3aBUCHMOCTH.
JeiictBre ankorouns Ha opranu3M. [laryOHoe BIMsSHUE aJIKOTOJISl HA CUCTEMBI OPTaHOB YeIOBEKa.
AJIKOroNM3M U MpoOJieMbl, KOTOpbIE OH BhI3bIBaeT. Jlerpanamnus tuuHoctu. [lepBas momours npu
OTpaBJIEHUH AJIKOTOJEM. [ pynnbl HapKOTHYECKHX BeliecTB. Hapkomanus. dusnyeckasi 3aBUCUMOCTh OT
HapKOTUKOB. [ yOuTEIhHOE BIMSIHUE HAPKOTHUYECKUX BEIIECTB HA OPTraHU3M YeJIOBEKa.



Copneprxanue y4edHOIo Kypca

11xaacce

B3aumocss3b u peryasinusi ooMena Bemects (1 yac).

OO01mue npeacTaBiIeHUs O B3aMMOCBSI3H 0OMEHa BEIIECTB B KiIeTKe. [IOHITHE O KITFOUYEBBIX
MeTabonuTax. BzauMocBs3b 0€TKOBOTO U HYKJIEHHOBOTO 0OMEHA, 3HAYCHHE PETryJIITOPHBIX
0enkoB. B3anMoCBs3b yIiIeBOIHOTO M O€IKOBOro oOMeHa. B3auMocBs3s 0OMeHa yTiieBOJIOB U
JIAIIHIOB.

YpoBHHU peryisuun 0OMeHa BEIIeCTB: KIETOUHbIN, OpraHu3MeHHbIH. OCHOBHbIE MEXaHU3MBbI PETYJIALNN
oOMeHa BeliecTB B KiieTke. OpraHu3MeHHbIH ypoBeHb peryisiuuu. ['opMoHanpHas peryisuus oOMeHa
BELIECTB.

Beakn (4 yaca).

Ponw 6enkoB B mocTpoeHNH U GyHKIIMOHUPOBAHUH )KUBBIX CUCTEM. AMUHOKHUCIIOTHBIN COCTaB
6enkoB. [IoHsTHE O TPOTEMHOTEHHBIX aMUHOKHCIIOTaX. CIIoco0 CBSI3M aMUHOKHUCIIOT B O€ITKOBOM
mouekye. [Tenrust. [IpupoaHbIe TeNTH BT (TITyTaTHOH, Ba30IIPECCHH, YHKE(DATUHBL, SHIOPPUHBI
U p.), UX (PU3UOIOTUIECKOE 3HAUCHUE U UCIIOJIb30BAHNE B KAYECTBE MEIUIIMHCKUX MPENapaToB.
XUMHUYECKUN CUHTE3 MENTU/IOB 33JITaHHOTO CTPOCHHS M BO3MOXKHOCTU WX PUMEHEHHUSI.
CtpyKTypa OENKOBBIX MOJICKYIL.

[TepBuunas cTpyktypa 6e1KoB. [IpHHIMITEI 1 METOIBI OIPEIEIEHHS IEPBHYHOM CTPYKTYPHI
0enka. ABTOMAaTHYECKHE M MOJIEKYJISIPHO-TEHETHYECKIE METOBI OMIPEICIICHISI TEPBHIHON
CTpYKTYpbl. KoMIbroTepHBIE OaHKN JaHHBIX O TIEPBUYHON CTPYKTYPE OCITKOB. DBOIIOIHS
MIEPBUYHON CTPYKTYPHI OCITKOB.

Bropuunas ctpykTypsl 6enkoB. CBS3b IEPBUYHON M BTOPUYHOM CTPYKTYP OCITKOBOI MOJEKYJIBI.
Knaccudukanus 0enKoB 1o 3jieMeHTaM BTOPHUYHOU CTPYKTYpPbI. JIOMEHHBII IPHUHIIUTT
CTPYKTYpPHO# opranu3anuu 0enkoB. [IoHsATHE 0 CTPYKTYPHBIX U (YHKIIMOHAJIBHBIX JOMEHAX (Ha
puMepe UMMYHOTJIO0YJIMHOB U KaTAJIMTHYECKH aKTUBHBIX OCIIKOB).

Tperuunas cTpyktypa 0enkoB. TUIBI CBsI3€, 00€CTIEYMBAIONINX MOAEPKAHUE TPETUIHON
CTPYKTYpbl. IMHAMUYHOCTh TPETUYHOM CTPYKTYphI OenkoB. [Ipeackazanue npocTpaHCTBEHHOTO
CTpoeHUS OEIKOB UCXOS U3 UX TIEPBUYHON CTPYKTYPHI.

UYerBepTuuHas CTpyKTypa 06enkoB. KoHKpeTHbIe IpUMEphl YETBEPTUUHOM CTPYKTYpPhI OETTKOB
(remoroOuH, JIaKTaTACTUIPOTEHA3a, KaTanas3a u ap.).

Homenkmarypa u knaccudukarus 6enkoB. yHKIMOHATbHAS KiTacCH(pUKAIKs OSITKOB U
XapaKTCPUCTHKA OTACIBbHBIX I'PYIIIL: CTPYKTYPHBIX, COKPATUTCIIbHBIX, 3allIUTHLIX, TOKCUYCCKUX,
PELENTOPHBIX U PETYJIATOPHBIX. benku (MeTamIoTHOHENHBI, TEMOTJIOONH U Jp.) KaK
JETOKCHKAHTHI KCEHOOMOTHKOB B OPTaHU3ME.

Ipaxmuueckue pabomoi:
1. Pa3zoenenue amMuHOKUCI0M MemMoOOM pacnpeoerumeibHol xpomamozpaguu Ha oymaze.

2. Ilpuecomosnenue pacmeopa benka (auuHoeo arboymuna). Pazoenrenue 6enkos Kypurnoeo
Aya no ux pacmeopumocmu. /lenamypayus 6eikos.

®epmeHThl (4 yaca).

PazHooOpa3ue KaTaIuTHYECKU aKTUBHBIX MOJIEKYJ. KaranuTuuecku akTHBHBIE OCNIKH (DH3UMBI),
karanuTruecku akTuBHble PHK (pr6o3uMbl), KaTaTMTUYECKN aKTUBHBIC aHTHUTENA (a03UMBI).
Karanutuuaeckas pyHkius 6emkoB. Pa3iudauns B CBOMCTBaxX ()EPMEHTOB M KaTaJIM3aTOPOB MHOM



npupobl. CieuuduuHocTh aeicTBUS pepMeHTOB. Posib oteuecTBeHHbIX yueHbIX (M. 1. I1aBnos,
A. E. bpaynmreiin, I1. A. DHrensrapAr u ap.) B pa3BUTUU SH3UMOJIOTUU. DepMEHThl MOHOMEPHI
(TpUICUH, TU301IMM) U MYJBTUMEPSHI (MIIyTaTHOH-peaykTa3a). [loHsaTre o kopepmeHTax.
Kodepmentst — nepeHocunku Bogopoaa u snekrponoB (HAJ, HAJI®, @A), u aTOMHBIX TPy
(AT®D, xodepment-A, HIID-caxapa).

MHoxecTBeHHbIE (OPMBI (EPMEHTOB M UX (DYHKIIMOHAIBHOE 3HaYeHHE. 3HAaUEHUE UCCIIEJOBAHUS
MHOKECTBEHHBIX (OpM (HEpMEHTOB Ul MEAULUHBI. MexaHu3M AeHcTBUS (PEepMEHTOB.
depMeHT-CyOCTpaTHbIE KOMIUIEKCH. AKTUBATOPBI 1 HHTUOUTOPHI (pepMeHTOB. Biusnue
KCEHOOMOTHKOB Ha aKTUBHOCTH (DEPMEHTOB.

Homenknarypa u knaccudukanus pepmenton. [IpuHIumb kinaccupukanmi GepMeHTOB.

[TpombIlIEeHHOE TOTYYEeHUE U TPAKTUYCCKOE UCTIONIb30BaHue (pepMeHTOB. IMMOOMIIN30BaHHbIC
(depmenThl. [lepcreKTUBBI MPAKTHYECKOTO UCTIONB30BaHUSI PHOO3UMOB M a03MMOB ISt 00PHOBI ¢
3a00JIeBaHUSAMHU YEJIOBEKA.

Ipaxmuueckue pabomawi:

1. CpasnumenvbHblil ananuz nPpooyKmos KUCIOMHO20 U (DePMEHMAMUBHO20 eUOPOIU3A OU- U
NOIUCAXAPUO08 (Ha npumMepe caxaposvl U Kpaxmaia).

2. Bnusnue na akmugnocms ghepmenmos memnepamypul, pH, akmueamopos u uneubumopos.
ButamMuHBI 1 HEKOTOPBbIE IPyrue OMOJI0THYeCKH aKTHBHbIE coeinHeHus (3 yaca).

I/ICTOpI/ISI OTKPBITHA BUTAMUHOB. Poib BUTAMHHOB B IIMTaHUHN YEJIOBEKA M JKUBOTHBIX.
ABI/IT&MHHO?:BI, THIIOBUTAMUHO3bI, TUIICPBUTAMHWHO3EI. CooTHOIIIEHHE BUTAMUHOB 1
KO(EpPMEHTOB.

>KI/IpOpaCTBOpI/IMLIC BUTaMMHBI. Butamuu A u ero y4acTUuC B 3pUTCIIbHOM aKTC. ButamMunbl D, Ku

E u ux ponb B oOMeHe BeniecTB. BonopactBopumelie Butamunbl. Butamunsl Bi, B2, Bs, B0,
Bi2, ux 3HaueHue B ooOmeHe BemiecTB. Butamun C (ackopOMHOBAsI KMCIIOTA).

Pa3nooOpa3ue OMOJIOrMYeCKH aKTUBHBIX COCIMHCHHI: aHTHBUTAMUHBI, aHTHOMOTHKH,
(bUTOHIIUIBI, TEPOULINIBI, Ne(hONHAHTBI, POCTOBBIC BEIlleCTBa (BaXKHEHUILIME IIPEJICTABUTEIIH U
MEXaHU3MBI JCHCTBUSA).

HyxkJienHOBBIE€ KMCJIOTHI U UX 00MeH (4 yaca).

Hctopust OTKpBITHS M U3yUYEHHS] HYKJIIEMHOBBIX KUCJIOT, UX XUMUYECKHUM COCTaB. XapaKTepUCTUKA
MyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHMI, BXOSIIIHUX B COCTAB HYKJIEMHOBBIX KUCIIOT. J[Ba THIa
HYKJIEMHOBBIX KUCJOT: Ae30kcupubonykiaenHonas kucnota (J{HK) u pubonykienHnoBas Kkuciora
(PHK). Paznmuunst mexxny JIHK n PHK o coctaBy ri1aBHBIX a30TUCTBIX OCHOBaHHH, IIEHTO3aM,
MOJIEKYJISIPHOM Macce, JTIOKaTu3aluu B KieTke U pyHkuusM. LlenTpanpHblil mocTynar
monekyssipaoi ouonorun: JJHK — PHK — 6enok u ero passutue.

Crpykrypa u ¢pynkuuu JJHK. Conepkanue JIHK B opranuzme u nmokanuzarus ee B KIETKe (SIpo,
mutoxonipun). [lepsuunas crpykrypa JIHK. ITpoekT «I'enom uenoBeka». Bropuunas cTpykTypa
JHK (Moxens [Ix. Yorcona u ®@. Kpuka). [Tomumopdusm sropuunoii ctpykrypsl JJHK (A, B, Cu
Z-popmer [IHK). Tpetuunas ctpykrypa JJHK. Cepxcnupanuzanus JJIHK. M306b61TOUHOCTD U
koMmnakTHOCTh Mosiekys JJHK. Ctpoenue xpomaTuHa.

Myrauuu B JIHK u ¢dakropsl, ux Bei3siBaromue. Penapanus crpykrypsl JIHK u ee 3nHauenue ans
coxpanenus BugoB. Hacnencreennsie 3abonesanus. PHK, ux knaccuduxanus (TPHK, pPHK,

MPHK). ®epments (PHK-nmonmumepasa, JJHK-nmonmumepasa, JJHK-nuraza) u 6enkoBbie GhakTopsl,
yuactBytouiue B perukanuu JJHK. OOpatHas TpaHCKpHUNILIKS U ee 3HaUeHUe 15 CYIIeCTBOBAHUS BUPYCOB
(Ha mpuMepe BUpyca UMMYHOIe(UIIMTA YeJI0BEKa U BUPYCOB IPUIINA) U BHYTPUTCHOMHBIX EPECTPOEK.
[TonsTHE O MOABMKHBIX TEHETUUECKUX JIEMEHTAX M UX 3HAYECHUU JJIS DBOJIIOLIMY T€HOMOB.

[ToHsATHE O reHeTUYECKON MHKEHEPHUH. [ IpUHIUIIBI U CTPATETUH MOJIEKYJIAPHOIO KIIOHUPOBAHMUS.
JlocTrxKeHus U epCIeKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.



Pacnan u 6mocunTe3 OesikoB (3 yaca).

Pacnan OenkoB. depMeHTHI, OCYIIECTBIISIONME pacna 6eakoB. MeTabonu3m aMUHOKUCIIOT. KoHeuHble
MIPOAYKTHI paciana OeJIKOB U YT CBSI3bIBaHUS aMMHUaka B opranusme. [Iytu HoBooOpazoBaHus
aAMUHOKHCIIOT. AKTUBHpPOBaHUE aMUHOKUCIOT (cuHTe3 amuHoalmi-TPHK). Bo3moxxHoCTb
IIepEnporpaMMUPOBAHUS TPAHCIIALIAH.

Kon 6enkoBoro cunresa. Micropus ero otkpsitus; pabotsl M. Hupen6epra, C. Odvoa, X. I
Kopans! u nip.

YraeBoasl 1 ux o0MeH (4 yaca).

Knaccudukanms yrinesonos. [IpocTeie yriieBoibl (MOHOCAXapu/Ibl) U X TIpeacTaBuTen (prbdosa,
III0K03a, PpyKTO3a, ranakrosa). CiaoxHsie yrieBosl. Jlucaxapu sl (caxaposa, JaKTo3a,
MaibTO3a). [lomucaxapuapl, UX CTpYKTypa U MpeACTaBUTENH (TJIMKOT€H, KpaxMall, KIeTyaTka,
xuTuH). OyHKIUH YTIIEBOIOB (PHEPreTUYECcKasi, MeTadoInuecKas, pelenTopHas u jap.).
['mukonpoTenHsl KaKk JETEPMUHAHTHI TPYII KPOBHU.

Oo6wmen yrneBonoB. [lytu pacnana nonucaxapunoB. OOMeH TUPOBUHOTPATHON KUCIOTHI.
I'mukonus. CnuproBoe O6posxenue. JleiicTBue 3TaHoIa HAa opranu3M dyenoseka. [lomudepmeHTHBIN
KOMIUIEKC OKHCITUTENLHOTO 1eKapOOKCHINPOBAHUS TUPOBUHOTPAAHON KUCIOTHL. Lk
TPUKApOOHOBBIX U AUKAPOOHOBBIX KHCIIOT, €r0 3HaUeHHE B 0OMEHE BelIecTB U 00ecIeYeHUH
OpraHu3mMa >HEprueil.

buocunres yrieBonos. IloHsTHE 0 NEPBUYHOM OMOCUHTE3E YIIIeBOAOB. [ IIOKOHEOTeHE3.
buocunTe3 onuro- u nosnxcaxapuaos.

Jlunmuael n ux odoMeH (3 yaca).

OOw1as xapakTepucTHKa U Kiaccudukanus qunuaoB. CTpykTypa U GyHKIKU TUnuI0B. Poib
JMIUJIOB B IOCTPOEHUHU Onosoruueckux Memopatn. CTpykTypa U (QyHKIHH JUITOIPOTEHHOB.

OO6men xupoB. Pacniaz ;xupoB U (3-0KUCIIEHNE BBICIIUX KUPHBIX KUCIOT. [ TMOKCUIIEBBIM LUK U
€ro poJib BO B3aUMOCBSI3M OOMEHA JIUMHJIOB U YIIIeBOA0B. MeXaHn3M OMOCHHTE3a BBICIIIUX
XKHUPHBIX KHCIOT. buocunTes Tpurnuuepunos. Hapymenus B oomMene sxupoB. OKupeHue U ero NpuIrHbI.

Bocku, ux crpoenue, pyHKIMH U IPEICTaBUTENH (ClIepMaleT, MYeNnHbIH BOCK). CTEepuIbL.
Crepoutbl (xomecTepot, 3proctepo u ap.). CTpykTypa u GyHKIIMHA CTEPOHIOB (X0JIeBast KHCIIOTA,
crepouiHbie ropMoHbI). Dochommmuabl. buonorudeckas posb dpochonmmmumos.

buoaoruveckoe oxkuciaenue u cuures AT® (4 gyaca).

Hcropust u3ydeHus mporeccoB OMOIOrHIecKoro okucieHus. Paznoobdpasue hepMeHTOB
OHMOJIOTUYECKOTO OKUCIICHUS.

CucreMbl MUKpPOCOMAIBHOTO OKUCIIEHUS B KiieTke. CynepoKkcuaucMyTasa, KaTajiasa u uX poJib B
3alUTE OPraHu3Ma OT aKTHUBHBIX (POPM KUCIOPOJA.

Conpspxenue okucnenus ¢ pochopunupoanueM. CyberpatHoe GochopunupoBanme u
(bochopunrpoBaHre Ha ypOBHE dJIEKTPOHHO-TPAaHCTIOPTHOH 1ienu. [loHATHE O compsraromielt memOpaHe
MUTOXOHJIPUH.

I'opMoHBI 1 UX poJsib B 00MeHe BemlecTB (4 yaca).

Knaccudukanus ropmoHoB. CTepouiHbie TOpMOHBL. MeXaHu3M AeHCTBUS CTEPOUTHBIX TOPMOHOB.
[lenTuHbIE TOPMOHBI. XapaKTEPUCTUKA UHCYJIMHA, TOPMOHA POCTa, THPEOTPOIINHA, TACTPUHA,
BazomnpeccrHa. MexaHu3M JIeUCTBHS MENTUTHBIX TOPMOHOB (Ha TPUMEPE TIIFOKareHa 1 HHCYJINHA).
CaxapHhblii 11a0deT u ero BUJIBI.

[Ipoune ropMons! (axpeHalH, ayKCHH, THOOEpEIIMHBI, IUTOKUHUHBI, IPOCTATIAHIUHBI), KX
CTPYKTypa U MEXaHU3M JIeUCTBUS. Puin3uHr-dakTopsl ropmoHOB. Heliporopmons! (3H10phUHEI U
sukedanunsl). [[pumeHeHre ropMOHOB B MEUIIMHE.

I[Ipo61eMbl OMOXUMUYECKOH IKOJIOTHH. (4 Yaca).



DKOJI0r0-0MOXUMHUYECKHE B3aUMOJICHCTBUS C Y4aCTHEM Pa3IMYHBIX TPYIII OPraHU3MOB.
[Tumessie gereprentsbl U aHTUGUAAHTHI. [IUIEeBbIe aTTpaKTaHTHI U cTUMYJNIATOpbI. Hakorenue u
WCIIOJIb30BaHNE KUBOTHBIMH BTOPUYHBIX META0OOIMTOB PaCTEHUN. AHTPOIIOTCHHbIE OMOAKTHBHBIC
BEIIECTBA U MTPOOJIEMBI XUMUYIECKOTO 3arpsi3HeHUs OMOoCchephl.



TemaTuueckoe mianuposanue 10 kiaace

Ne |Hassanme paszaena (0j10ka) | Koui-Boyacos Ha| M3 HEX K0JI-BO YaCOB, OTBEJIECHHBIX HA
n3y4yeHue NPaKTHYECKYI0 YaCcTh H KOHTPOJIb

n/n
pa3aea (0;10Ka)
Haﬁop, NPaKT. KOHTP.
pab. paé. paé.

Beenenne
2. [Boma u eé pons B 3

OMOJIOTMYECKUX CUCTEMAX
3. BroreHHbIE DIIEMEHTHI M UX 8

COEIMHEHUS
4. 5 9

MOHEOPraHnvYecKas XUMHS 1

MEIUIIHA
5. |Pemenue 3aaa4 o oOIei 4

XVMUH C

Me TUKO-OMOJIOrMYECKOM

HaIPaBICHHOCTHIO
6 XUMUS B TOMAITHEN anTeuKe o)
7. |06pa3 KM3HH U BPEIHbIE 6

[IPUBBIYKH

HToro 34 - -

TemaTnueckoe niianupoanue 11 kiace

Ne [Hassanme pasnena (010xa) | Kos-BoyacoB Ha| W3 HEX K0JI-BO 4acoB, OTBeJeHHbIX HA
y n3ydeHune NPaKTHYECKYI0 YacTh H KOHTPOJIb
n pa3nena (6s10ka)
na6op. NpaKT. KOHTP.
pao. pao. pao.

1. [BsaumocBs3b u perynsanus 1

0OMeEHa BEIIECTB.

benku 4 o)
3. |PepmenTsI 4 P
4. [BuraMuHBI M HEKOTOpEIE 3 1

pyrue OMOIOTUYECKI

AKTUBHBIE COETUHEHUS
5. |HykienHOBBIE KHCIOTHI U X 3 2

0OMEH.




Pacman u OnocuHTes OEIKOB

3 1
7. [YrneBonsl 1 UX OOMeEH 4 )
8 JIunuael 1 uX OOMeEH. 4 1
BroI0rn4ecKoe OKUCIICHHE U 2
cunte3 ATD
10.|CopmoHBI 1 BX posb B 0OMEHE 2
BEILIECTB.
11. [[Tpo6nembl GuOXUMHYIECKON 4
SKOJIOTHH.
Hroro 34

11




Kanengapao-remarnieckoe iiaHUpOBaHUE K paboyeil mporpamme

y4eOHOT0 Kypca
«OCHOBBI OMOXIMHM»
10 xnacc 2026/2027 yueOHBbIi TOI

Ne | Usyuaemprii  paszgen, | KommdyectBo | Onekrponnsie  (mudpossie) | Homamuee | Kanenmapusie cpoku
TeMa ypoka 4acoB o0pa3oBaTenbHbIE PECYPCHI 3a/laHue
IInan ®dakt
1. | Hcropus pazButus | 1 bubnmnoreka HOK | Beryuuts
onoxumun. buoxumus https://m.edsoo.ru/863cfd3c 3alicd B
KaK HayKa TeTpaan
2. 1 bubnuoreka [HOK | Beryuuts
3HavueHne OMOXUMUU https://m.edsoo.ru/863cfd3c 3almucd B
TeTpan
3. |Boma B Owmocdepe. | 1 bubnmnoreka [HOK | Beryuuts
Boma B XKU3HH JKUBBIX https://m.edsoo.ru/863cfd3c 3alUChd B
OpraHu3MOB TeTpan
4. PUSHKO-  XUMIEECKIE 1 bubnuoreka I[HOK | Beryuuts
. https://m.edsoo.ru/863cfd3c 3almiucd B
CBOCTBA BOJIBI
TeTpau
5. Boma B KIeTke K 1 bubmmoreka I[HOK | Beryuuts
8 https://m.edsoo.ru/863cfd3c 3alicd B
opranusme
TeTpan
6. | Knmaccudukamms ull bubnmnoreka [HOK | Beryuuts
pPacnoCcTpaHEHHOCTh https://m.edsoo.ru/863cfd3c 3amucu B
XUMHUYECKHUX TeTpaau
JJIEMEHTOB
7. Bo1obo u ero 1 bubnmnoreka LOK | Beryuuts
FOPOA https://m.edsoo.ru/863cfd3c 3amucu B
COCIMHCHUS
TETpaau
8. | Ilpocteiimne cnocoOsr | 1 bubnuoreka I[MIOK | Beryuuts
OYHCTKH BOJIEL. https://m.edsoo.ru/863cfd3c 3alliCcl = B
IIpaxkTuyeckas padbora TETpaau
9. VIneno " ero 1 bubnmnoreka LOK | Beryuuts
POz https://m.edsoo.ru/863cfd3c 3amucu B
COCIMHCHUS
TETpaau
10 KHCIODOL cebd M HX 1 bubnmnoreka HOK | Beryuuts
POZL, cep https://m.edsoo.ru/863cfd3c 3amucu B
COCIMHCHUS
TETpaau
1. 1 bubnmnoreka LOK | Beryuuts
Asor.  docop u ux https://m.edsoo.ru/863cfd3c 3amucu B
COCIMHCHUS
TETpaau
12. 1 bubnmnoreka LOK | Beryuuts

ATOMBI TanareHoB M UX
COCIMHCHUA

https://m.edsoo.ru/863cfd3c

3aIlluCcu B
TCTpaau
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13. | O60061menne u bubnuoreka IHOK | Beryunts
CHCTEMATU3ALIH J3(0) https://m.edsoo.ru/863cfd3c 3aIIMCH
pasneny « buoreHHble TeTpaau
3JIEMEHTBI u 1709
COCJTMHEHUSD

14. | ®uznonornueckass bubnuoreka HOK | Beryunts
MaToJIOTHYecKasl  PoJib https://m.edsoo.ru/863cfd3c 3aIuCH
HEKOTOPBIX 3JIEMEHTOB TeTpaau
B OpraHu3Me.

15. bubnmoreka HOK | Beryuuts
Hatpwii u xanuit https://m.edsoo.ru/863cfd3c 3anucu

TETPaJIH
16. bubnmoreka LOK | Beryuuts
Maruuii 1 KanbLun https://m.edsoo.ru/863cfd3c 3aInCcH
TETPaJIH
17. s HOHOB d bubnmoreka HOK | Beryuuts
https://m.edsoo.ru/863cfd3c 3aIuCH
METaJIJIOB B OPTaHU3Me
TETPaJIH

18. [ Ilomyuenue bubnmoreka HOK | Beryuuts
KOMIIJIEKCHBIX https://m.edsoo.ru/863cfd3c 3aIICH
COETUHEHNN TETpaIu

19. bubnmoreka HOK | Beryuuts
Mapranern 1 Moo/ 1eH https://m.edsoo.ru/863cfd3c 3aIncH

TETPaJIH

20. bubnmnoreka HOK | Beryuuts

’Keneso u kobambT https://m.edsoo.ru/863cfd3c 3amucu
TETPaJIH

21. | U3yuenmue cocTaBa bubnmoreka HOK | Beryuuts
npenapara https://m.edsoo.ru/863cfd3c 3amucu
«DeppoIIICKC) TeTpaau

22. bubnmoreka LOK | Beryuuts
Menp U IMHK https://m.edsoo.ru/863cfd3c 3aIncH

TETPaJIH

23. | O606menune " bubnmoreka HOK | Beryuuts
cUCTEMAaTHU3aIHA https://m.edsoo.ru/863cfd3c 3aIncH
3HAaHUW TI0  pasjaeny TeTpaau
«buoneoprannyeckas
XUMHSI)

24. | Pemenne 3amad 10 bubnurorexa [HOK | Beryunts
Teme « KomanuectBo https://m.edsoo.ru/863cfd3c 3aIICH
BEILIECTBAY u TETpaau
«CTtpoenue atoma”

25. bubnuoTeka IHOK | Beryunts

https://m.edsoo.ru/863cfd3c 3ammcu
Pemenne 3agay Ha TeTpagn
BEIBON  (dopMmyn U
pacdeTsl 1o popmyiam
26. | Pemienne 3amad 1o bubnuoTeka IHOK | Beryuuth
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https://m.edsoo.ru/863cfd3c 3aIIicu
TeMe «DIIEKTPOIIU3»
TeTpaau
27. p Bubianoreka [HOK | Beryunts
CIiehe  3agad Mo https://m.edsoo.ru/863cfd3c 3aIIicu
TeMe «PacTBOpBD»
TeTpaau
28. |Boma um e€¢ ponp B bubnmoreka HOK | Beryuuts
OUOJIOTHYECKHUX https://m.edsoo.ru/863cfd3c 3aInCcH
crcTeMax TeTpaau
29. |Boma u e€¢ ponp B bubnmoreka HOK | Beryuuts
OUOJIOTHYECKHUX https://m.edsoo.ru/863cfd3c 3aInCcH
crcTeMax TeTpaau
30. EHOLCHHEIE  DIEMEHTEL Bubianoreka [HOK | Beryunts
5 https://m.edsoo.ru/863cfd3c 3aIIicu
U UX COEIUHEHUS
TeTpaau
31. EHOHEODIAHIICCKAS bubnmoreka HOK | Beryuuts
P https://m.edsoo.ru/863cfd3c 3aIIicu
XAMHUS U MEIULMHA
TeTpaau
32. s B OMALIHEH bubnmoreka LOK | Beryuuts
a https://m.edsoo.ru/863cfd3c 3aIIicu
arnreyke
TeTpaau
33. s B OMALIHEH bubnmoreka HOK | Beryuuts
a https://m.edsoo.ru/863cfd3c 3aIIicu
arnreykKe
TeTpaau
34, 06 bubnmoreka LOK | Beryuuts
a3 JKU3HH 1 BPCIHRIC https://m.edsoo.ru/863cfd3c 3aIIiucu

ITPUBBIYKU

TETpagu
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Kanennapao-temaruieckoe miaHUpoOBaHKE K pabodeii mporpamMme

y4aeOHOTO Kypca
«OCHOBBI OUOXUMUI»

11 kmacc 2026/2027 y4eOHBIH IO

Ne [ M3yuaemslii pazmen, tema | KomnuectBo | DnekrponHsie (mudposie) | Jomammnee | Kamenmapubie cpoku

ypoka 4acoB 00pa3oBaTelibHbIC PECYpPChl | 3aaHue
[Tnan ®dakT

1. | OOume mnpexacraBiaeHust o | 1 bubnnoreka HOK | Beryuuts
B3aUMOCBSI3H oOMeHa https://m.edsoo.ru/863cfd3c | 3amucu B
BEILIECTB B KJIETKE. Y POBHU TeTpaau
perynsinuu oOMeHa
BEIIIECTB

2. | benxwu. Cocras, | 1 bubnnoreka HOK | Beryuuts
Kiaccudukanms. https://m.edsoo.ru/863cfd3c | 3ammcu B
OU3NKO-XUMUIECKUE TeTpaau
cBOiicTBA W (QyHKIMH
OEJIKOB.

3. | Ilentunsl. [Tpupoausie | 1 bubnuoreka [HOK | Beryunts
TIETITUIEL, ux https://m.edsoo.ru/863cfd3c | 3ammcu B
dusnoIOrHYecKoe TeTpaau
3Ha4YeHHE u
UCIIOJIb30BAaHUE B KAUECTBE
MEIUIIMHCKUX MTPErapaToB.

4. | Pazgenenne amuHokucnor | 1 bubnmmoreka LHOK | Beryuuts
METOI0M https://m.edsoo.ru/863cfd3c¢ | 3anucu B
pacnpeenuTeNbHON TeTpaau
xpoMartorpaduu

5. 1 bubnnoreka HOK | Beryuuts
Jlenarypanus GenKoB https://m.edsoo.ru/863cfd3c¢ | 3amucu B

TETpaau

6. | ©epMEeHTHI. CsoiictBa | 1 bubnuoreka I[HOK | Beryunts
(bepMeHTOB. CymiHocTh https://m.edsoo.ru/863cfd3c | 3amucu B
(hepMEHTaTHUBHOTO TeTpaau
KaTajansa

7. | ®epmentsl. [Ipumenenue B | 1 bubnuoteka LHOK | Beryuuts
MEINIMHE, MEXaHU3M https://m.edsoo.ru/863cfd3c | 3amucu B
JIEUCTBHUA. 3HaueHue TeTpaan
dbepMeHTOB B OOMEHE
BEIIECTB B OPraHU3ME.

8. | Bnausnue ©Ha axkTHBHOCTSH | 1 bubnuoreka [HOK | Beryuuts
(epMeHTOB TeMIepaTypsl, https://m.edsoo.ru/863cfd3c | 3amucu B
pH, aKTUBaTOPOB u TeTpaau

HHTHOHUTOPOB
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9. | ButamuHsl. bubnuoreka [HOK | Beryunts
Knaccudukanus https://m.edsoo.ru/863cfd3¢ | 3ammcu
BUTAaMUHOB. VYyactue TeTpaau
BUTAMHHOB B  OOMeHe
BEIIECTB.

10 KaecTBeHHbLE DeaKLIH Ha bubnuoteka [HOK | Beryunts

peaxtt https://m.edsoo.ru/863cfd3¢ | 3ammcu
BUTAaMUHBI
TETPaIN

11. | PaznooOpa3ue bubnuoreka [HOK | Beryunts
OMOJIOTUYECKH  aKTUBHBIX https://m.edsoo.ru/863cfd3c | 3amucu
COCJIMHEHU N TETPaIN

12. | HyknenHoOBbIE  KHCIIOTHI. bubnuoreka [OK | Beryunts
Knaccudukanus. Cocra u https://m.edsoo.ru/863cfd3c | 3amucu
CTpOEHHE. TETpaIN

13. bubnuoteka IHOK | Beryunts
JHK, = PHK - pasmuambix https://m.edsoo.ru/863cfd3c | 3amucu
BUJIOB.

TETPaIN

14. | Bul JeJIeHne bubnuoreka [HOK | Beryunts
PUOOHYKJICOITPOTEHHOB W3 https://m.edsoo.ru/863cfd3c | 3amucu
JPONOKEH TETPaIn

15. | KauecTBeHHOE bubnuoreka [HOK | Beryunts
ompejieiecHue  MPOTYKTOB https://m.edsoo.ru/863cfd3c | 3amucu
TUAPOITU3a TETpaan
PUOOHYKIICONPOTEUHOB

16. | Pacnan u onocuHTe3 Bubnuoreka HOK | Beryunts
OenKoB. DepMeHTHI, https://m.edsoo.ru/863cfd3¢ | 3amumcu
OCYIIECCTBIISIONINE pacIajl TETpaau
OEIIKOB.

17. TTeDBIMHLE H BTODHUHLLE bubnuoteka I[HOK | Beryunts

p p https://m.edsoo.ru/863cfd3c | 3amucu
AMUHOKUCIIOTBI
TETPaIN

18. | Kog OemnxoBoro cuHTesa. bubnuoreka IHOK | Beryunts
OcobeHHOCTH https://m.edsoo.ru/863cfd3c | 3amucu
TEeHETHYECKOTO Kozaa TETpaan
MHUTOXOHIPUI u
XJIOPOILTACTOB.

19. bubnuoteka IHOK | Beryunts
Knacenguarys https://m.edsoo.ru/863cfd3c | 3amucu
YTIIEBOJIOB.

TETpaIN

20. [ ITomucaxapusl, 150. bubnuoreka [HOK | Beryunts
CTPYKTYypa " https://m.edsoo.ru/863cfd3c | 3amucu
MPeJICTaBUTENN (TJIMKOTEH, TETpaan
Kpaxmar, KJIeTYaTKa,

XUTHUH). OyHKIMHU
YTJICBOJIOB.
21. O6Mert ICBOILOB bubnmoreka HOK | Beryuuts
y HOB- https://m.edsoo.ru/863cfd3¢ | 3amumcu
['ukonus.
TETPaIu
22. CLINDTOBOE GDOKEHIC bubnmoreka HOK | Beryuuts
P p ' https://m.edsoo.ru/863cfd3¢ | 3anucu
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TeTpaan

23. Jleiicteue  otamona  Ha bubnuoteka [HOK | Beryunts
https://m.edsoo.ru/863cfd3c | 3amucu
OpTraHM3M YeJIOBEeKa
TETpaIN

24. | JIunuael. bubnuoreka [OK | Beryunts
OU3NKO-XUMUICCKUE https://m.edsoo.ru/863cfd3c | 3amucu
CBOICTBa JTUTHU/IOB. TETpaan
buosiornyeckoe 3HaueHUE

25. bubnmnoreka HOK | Beryuuts

https://m.edsoo.ru/863cfd3¢ | 3ammcu
Obmen KHPOB. TETpaau
Hapymenuss B oOmeHe
KUPOB.
26. Osupenie u ero bubnmnoreka HOK | Beryuuts
https://m.edsoo.ru/863cfd3¢c | 3amucu
TIPUYHHBI.
TETPaIu

27. | Bocku, wuXx  cTpoeHHE, bubnmnoreka LHOK | Beryuuts
GyHKIHH u https://m.edsoo.ru/863cfd3¢c | 3amucu
PEICTaBUTEIIH. TETPaIu

28. Ctpyktypa W (QyHKIUA bubnmoreka HOK | Beryuuts
CTEpPOUJIOB. https://m.edsoo.ru/863cfd3c | 3amucu
buonornueckas poJib TeTpaau
dochonmnmIoB

29. TUApONH3 KHPOB 1071 bubnuoteka [HOK | Beryunts

. https://m.edsoo.ru/863cfd3c | 3amucu
JEHCTBUEM JTUTIA3HI.
TETPaAIN

30. | PazHooOpa3ue (hepmMeHTOB bubnuoreka LHOK | Beryuntb
OHMOJIOTUYECKOTO https://m.edsoo.ru/863cfd3c | 3amucu
okucienus. Karanaza u eé TETpaan
pOJIb B 3aIlUTe OpraHU3Ma
oT AKTHBHBIX dbopm
KHCJIOPOJIa.

31. | Knmaccudukamnms bubnmoreka HOK | Beryuuts
TOPMOHOB. Mexanusm https://m.edsoo.ru/863cfd3c | 3amucu
NeHCTBUS CTEPOUTHBIX TETpaIu
TOPMOHOB.

XapakTeprucThKa
WHCYJIMHA, TOPMOHA POCTA.

32. | CaxapHblii auabeT u ero bubnuoreka HOK | Beryuuts
BUJBI. PHIIM3HHT-(PaKTOPHI https://m.edsoo.ru/863cfd3c | 3ammcu
ropmMoHoB  [IpumeHeHHe TETpaan
TOPMOHOB B MEJIUIIMHE

33. | Dk010r0-0MOXMMHUYECKHE bubnmnoreka HOK | Beryuuts
B3aUMOIEHCTBUSA c https://m.edsoo.ru/863cfd3c | 3amucu
y4acTHeM pa3IMYHbBIX TETpaIu
rpyrm OpPTaHU3MOB:

MHUKPOOPTaHU3MOB,
rpuboB, BBICHIUX

PACTCHUM, JKHBOTHBIX
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34.

AHTpPOTIOreHHbIE
OMOAaKTUBHBIE BEIIECTBA U
mpoOJeMbl  XMUMHYECKOTO
3arpssHeHns onochepsl

bubnmoreka [HOK
https://m.edsoo.ru/863cfd3c

Brryuuts
3aliucu B
TeTpaau
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., PyorioB A.M. u ap.; [lox penakiueit
[Taceunuka B.B. AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

*liBanoBa T.B. CoopHuk 3amanmii mo oo6iieit ouonoruu: [locodue mrst yaamuxcs oomeo0pa3oBar.
yupexaennil. — M.: [Ipocsenienue, 2002

» buonorus. 11 knacc. ITaceunuk B.B., Kamenckuit A.A., Pyomos A.M. u ap.; [Tox penakiueit
[Taceunnka B.B. Akimonepnoe o0miectBo «M3aarensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://resh.edu.ru/?%29
2. bubmmoteka IIOK https://m.edsoo.ru/863cfd3c
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