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1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1|Cogeprxanue nporpamMmsl «EcTecTBO3HAaHME)» HANIPABIEHO HA JOCTHKEHHUE CIECAYIOIINX LIEJICH:

1.2+ ocBOCHME 3HAHMI O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MHpa U METOJIaX eCTECTBEHHBIX HayK; 3HAKOMCTBO ¢ Hanboee
Ba)KHBIMHU HJICSIMH U JIOCTH)KEHHSIMU €CTECTBO3HAHMS, OKA3aBIIMMU ONPEICIISIONIee BIUSHUE HA Pa3BUTHE TEXHUKH UTEXHOJIOTH;

1.3 oBnaneHre yMEHUSIMU IPUMEHSATD MOTYYCHHBIC 3HAHUS [Tl OOBSICHEHUS SIBJICHHI OKPY>KAIOIIETO MUPA, BOCTIPHUSITHS
MH()OPMAIH €CTECTBEHHO-HAYYHOTO M MPO(GECCHOHANTBEHO 3HAYMMOTO COEPKaHNUs; Pa3BUTHE HHTEIJIEKTyalbHBIX, TBOPUYECKUX
CHOCOOHOCTEN M KPUTUYECKOTO MBILIUICHHS B XOJI€ IPOBEACHUS IPOCTEUIINX UCCIICAOBAaHUN, aHAIN3A SIBJIICHUHA, BOCIPUSATHS U
MHTEPIPETAIMN eCTECTBEHHO-HAYYHOH nH(OopMaIum;

1.4|+ BociuTanue y6e)l(£[eHHOCTI/I B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOM MIpUPOABI U UCIIOJIB30BaHUS JIOCTH)KCHUH €CTECTBEHHBIX HayK
JUTA Pa3sBUTHA HTUBUIN3AOWN U ITOBBIIICHUA Ka4CCTBA XKU3HU,

1.5+ npumMeneHme ecTecTBEHHO-HAYYHBIX 3HAHUH B TPO(dECCHOHATBHON NEeITENLHOCTH U MMOBCETHEBHON JKI3HHU IS 00ECTIeUeHHS
0e30MacHOCTH KU3HEIESATEIbHOCTH; TPAMOTHOT'O HCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHIA; OXPaHBI 37I0POBBS, OKpYyXKarolei

1.6|cpensl.

2. MECTO JUCIHUILTIUHBI B CTPYKTYPE OBPA3OBATEJILHOUW TPOTPAMMBbI

Iux (paszer) OOIL: lova

2.1|TpeOoBaHusl K NpeBapUTeIbLHO MOATOTOBKE 00y4aI0LIerocs:

2.1.1|/Ins ycnenrHoro yCBOCHHsI JUCLIUILIUHBI CTYICHT JI0JDKEH UMETh 0a30BYIO IIOATOTOBKY I10 IpeIMeTaM
"®usuka"," Xumus","buosorus" B 00beMe mporpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHHUs.

2.2 I[MCI_II/IHJII/IH])I U MPAKTHKH, VI KOTOPBIX OCBOCHHE JTAHHOM TUCUHMIIJIMHBI (MO)IyJISI) He00X0UMO KaK npeamecresyruiee:

2.2.1|13y4enne QUCIUILTHHBI HE0OX0AUMO JIJIsi GOPMHPOBAHHUS €CTECTBEHHOHAYYHOW TPAMOTHOCTH.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUS JUCHUIIJINHBI

3.1 3uarp

- HauOoJiee BasKHbIE OTKPBITHS W JOCTHKEHHS B 00J1ACTH €CTECTBO3HAHUS, MOBJIUSIBIINE HA IBOJIONMIO MPeICTaBJIEHUIl 0 Mpupoe,
HA pa3BUTHe TEXHUKH M TEXHOJIOTHIi;

- eCTeCTBEHHOHAYYHbIE 00bACHEHHSI OKPY/KAIOLINX SABJIEHUH, CHOCO0BI COXpaHEeHUS 3/10POBbs, 00ecnevyeHus1 0e30MacHOCTH
JKM3HeIesI TeJIbHOCTH, 6epesKHOTr0 OTHOLIEHHs! K PHpPo/e, PALIMOHAIBHOT0 NPHPO/10N0JIbL30BAHUS;

- He3aBHCHMO OT NPo(ecCHOHATbHOI 1esITeJILHOCTH, Pa3Ju4aTh GaKThI U OLIEHKH;

- uMeTh copMHPOBaHHOE NPeICTABJICHHE 0 HAYYHOM MeTo/le MO3HAHMSI NPUPO/bI U CPEACTBAX U3YUeHUS MeraMHupa, MAaKpoOMHUpa u
MHKPOMHPA;

- IPMeMbl eCTeCTBEHHOHAYYHbIX HA0/110/1eHH i, ONIBITOB, HCCJIEI0BAHMI M OLIEHKH I0CTOBEPHOCTH NMOJYy4YeHHBIX Pe3y/IbTATOB;

- MOHUMATD 1€JIOCTHYIO COBPEMEHHYIO €CTeCTBEHHOHAYYHYI) KAPTHHY MUPa, MPUPOAbI KAK eHHYIO IeJIOCTHYIO CHCTEMY
B3aMMOCBSI3H YeJ0BeKa, IPUPO/IbI M 001eCTBA B NPOCTPAHCTBEHHO-BPeMeHHbIX MaciuTadax BeeneHHoii.

3.2 Ymerhb

- Pa3BUBaTh CNOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU MBICJIH, JIOTHYECKH 000CHOBBIBATH CBOI0 TOUYKY 3PeHHs, BOCHPUHAMATD U
AHAJU3MPOBATh MHEHHs cOOeceJHUKOB, IPU3HABAs MPABO IPYIroro YejioBeKa HA MHOEe MHEHMe:

- IPUMEHSITh eCTeCTBEHHOHAYYHbIE 3HAHNS JIs1 00bSICHEHHSI OKPYKAIOIIUX SIBJIEHUI, COXpaHEeHMS 310POBbs, o0ecneyeHnst
0e30MaCHOCTH KU3HeAesATeIbHOCTH, 0epPe:KHOr0 OTHOIIEHMS K NPUPO/Ie, PALIHOHAIBHOI0 NPUPOAONO0JIb30BAHMA, 2 TAKIKE
BBINOJTHEHHS POJIM I'PAMOTHOIO MOTPeONTe IS ;

- IPOBOANTH CAMOCTOSITEJILHBII MOMCK XMMHYeCKOi NHPOPMAIUM C HCIOJIBL30BAHUEM Pa3INYHbIX HCTOYHMKOB (HAYYHO-
NMONyJISIPHBIX U3JaHMI{, KOMIILIOTEPHBIX 023 IaHHBIX, pecypcoB UHTepHeTa); O0bSICHATH XUMHYeECKHe SIBJEHUH, MTPOUCXOAsIIME B
npupoje, ObITY M Ha IPOU3BOACTBE;

-IIPHMEHATh OCHOBHBIC IIOHATHS, (DOPMYJIbI M 3AKOHBI (U3MKH M XHMHH K PCIICHHUIO 3a1a4;

-MCT0JIb30BaTh PA3JIMYHbIe HCTOYHMKHM MHGOPMAIIUM AJI MOJTy4YeHHUs] eCTeCTBEHHOHAYYHOH HH(OPpMALMU U OlleHUBATDH ee
JOCTOBEPHOCTH /ISl JOCTHKCHHSI OCTABJICHHBIX LeJIeil u 3a1a4;

- OPHEHTHPOBATHCHA B HAYYHBIX METOAAX NMO3HAHMS MPUPOBI U CPEACTBAX H3yYeHHUs MeraMmpa , MAaKpoMHpa U
MHKPOMHPA;

- NO3HABATH MHUP, YYACTBOBATH B IMCKYCCHSX M0 €CTeCTBEHHOHAYYHBIM BONIPOCAM;

- KPUTHYECKH OTHOCUTHCA K coodmennam CMU , coaep:kammm Hay4YHYI0 HH(pOpMaLuio;

- HCHOJIb30BaTh B y4eOHOM U nMpogeccHOHANBHOM 1eTeJbHOCTH XUMUYECKNX TEPMUHOB H CHMBOJIUKH, OTPAKaTh XUMUYECKHe
npouecchbl ¢ NIOMOUbI0 YPABHEHUI XMMHUYECKUX PeaKIuii.

- CPABHMBATB OlleHOYHbIE BHIBO/IbI, BU/IETh X CBSI3b ¢ KPUTEPUSIMH OLIEHOK M CBSI3b KPUTEPHEB C ONpeaeTeHHOH cucTeMOM
IICHHOCTEH.




3.3 Baagern

HABBIKAMHU PadoThl ¢ IPOrPpaMMHBIMH CPeJCTBAMH 0011ero U Npo¢eccHOHATLHOI0 HA3HAYCHHS; IPUMEHSITh OCHOBHbIE CIIOCOOBI

06p360TKl/I mul)opMamm U MOJICJIMPOBAHUSA CUTyalluM. HaBbikaMu HCC/1€10BATEIBLCKOM A€ TeJIbHOCTH B npuponae.

4. CTPYKTYPA U COJIEP’)KAHME JUCIHUAIIJIMHBI (MOY.JI5T)

Kon

HaumeHnoBanue pa3jiejioB U TeM /BUJ
3apdaTua/

Cemectp /
Kvbc

Yacos

Komneren-
10401

JIntepaTtypa

HnTep
AKT.

IIpnmevanue

Paznen 1. Paznen I. DU3UKA

11

Tema 1.1

Mexanuka.@usrka — GpyHAaMeHTaIbHAS
HayKa o mpupoje. MexaHHuecKoe
nBikeHne. Cucrema orcyera. TpaeKTopus
newkenns. [1yte. [lepemernenne.
PaBHOMEpHOE IPSIMOTMHEHOE IBHKEHUE.
Ckopoctb. OTHOCUTEIBHOCTH MEXaHUYECKOTO
JBYKEHHS. 3aKOH CIIOKEHHUSI CKOPOCTEH.
CpenHsist CKOpOCTh IIPH HEPaBHOMEPHOM
IBIDKEHHH. MTHOBEHHAsI CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOJIMHEITHOE
nBikeHne. Y ckopenue. CBOOOIHOE MajeHue
teit. /JIex/

J1.3J11.4
JI1.6J12.1 J12.3
01092393

1.2

Tema 1.1

Mexanuka.CocTaBUTh KOHCIIEKT,
IIPOpaboTaTh OCHOBHBIC OHATHSA KHHEMATHKH
Y IMHAMUKH, PEIIUTh rpapruecKie
3agaun.Macca u cuna. Bzaumoneiictue tein.
3akoHbl AuHaMuUKH. CHUIIBI B IPUPOJIE. 3aKOH
BCEMHPHOTO TATOTeHHUS, «/{nHAMHKaY.
Wmnynbe Tena. 3akoH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE nBIKEHHE. MexaHn4ecKas
pabora. MomHoCTh. MexaHnueckas SHeprHsl.
Kunernyeckas sneprust. Kunernueckas
sHeprus u pabora. [loreHnManbHas sHeprus B
IPaBUTALIMOHHOM II0JIE. 3aKOH COXPAaHEHUS
MOJHOW MEXaHUYECKOU IHEPTUH.
Mexanuyeckas sHeprusi. Kunerndeckas
sHeprus. Kunernueckast sHeprus u padora.
[oreHnuanbHas SHEPTHs B TPABUTAIIHOHHOM
roJie. 3aKOH COXPaHEHHUs TTOJIHON
MexaHnueckoi sHepruu. /Cp/

J1.3J11.4
J1.6J12.1 J12.3
01092393

13

Tema 1.1

Mexanuka.[Ipaktudeckas padora Nel:
Pemenue 3anau no pazaeny: «MexaHukay.
Mp/

J1.3J11.4
J1.6J12.1
0132233




1.4

Tema 1.2

OCHOBBI MOJICKYJISIPHOH (DUBUKH U
tepMonuHaMuka.CamocrosTenbHas padoTta Ne
2
[IpopaboTaTs OCHOBHBIE BOIPOCHI TEMBI,
COCTaBHUTBH KOHCIIEKT. ATOMUCTHYECKAs TEOPHS
cTpoeHus BeuiecTBa. HaOroieHus 1 ONbITHI,
MOATBEP KAAIOIINE ATOMHO- MOJIEKYJISIPHOE
CTpoeHue BeniecTBa. Macchl M pa3Mepsl
MoJteKky1. TemnoBoe IBIKeHNE YacTHIT
BeIIeCTBa. BpoyHOBCKOE JIBHXKEHHE.
Wneanpusiii ra3. Temneparypa kak mepa
cpeaHell KHHETHYECKON SHEPTHH YaCTHII.
YpaBHEHHE COCTOSHUSA HISaIbHOTO rasa.
W3zonpoueccst u ux rpaduku. /Cp/

J11.3J11.4
J1.6J12.1
019233

15

Tema 1.2

OCHOBBI MOJICKYJIIPHOH (DUBUKH U
TEepMOJVHAMUKA.

CamocrosrenbHas pabota Ne 3

CocTaBUTh TAOJHIIBI IO OCHOBHBIM (hOpMyiiaM
(U3HKH, CBA3aHHBIMHU C
ATOMHO-MOJIEKYIISIPHBIM
yueHueM.OObSCHEHHE arperaTHbIX COCTOSIHUM
BelecTBa 1 (a3oBbIX MEPexo 0B MEXIY HUMU
Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX
npenacTaBieHui. CBs3b MEXIY NaBICHUEM U
CpeIHell KHHETHYECKOW SJHEPTHEeH MOJIEKYII
rasa. Pabora raza. Mozeinp »XUIKOCTH.
IToBepXHOCTHOE HATSHKEHUE U CMauUBaHUE
Kpucranmueckne n amopdHsie BemmecTsa.
Buyrpennss sHeprus. PaboTa u Temnootnaua
KaK CIIOCOOBI N3MEHEHUS BHYTPEHHEH YHEPTHIL.
IlepBblii U BTOPOi1 3aKOHBI TEPMOJIUHAMUKH.
IIpuanmme! nefictBus TerwmoBsix MammH. KIT/]
TEIUIOBBIX ABUraTenei. TensoBble MalIMHBI U
UX MPUMEHEHHE. DKOJIOTUIECKHE IPOOIEMBI,
CBSA3aHHBIC C MPUMECHCHUEM TCIIOBBIX MAalllUH,
Y IIPpoOIIEMBI SHEProcOepeKeHNSI.

/Cp/

JI1.3J11.4
J1.6J12.1
019233

1.6

Tema 1.3

OcHOBBI 31eKTpoAuHaMHUKH. CaMOCTOATENbHAS
pabora Ne 4

Co31aTb CTPYKTypHYIO CX€MY, TaOJIULbI IO
3aKOHaM 3JIEKTpoIMHaMUKHU. B3anmonelicTue
3apsDKEHHBIX TeNl. DIEKTPUYECKU 3apsi.
3aKOH COXpaHEHHs AIEKTPUYECKOro 3apsa.
3akoH KynoHa. DiekTpocTaTuueckoe 1noie, ero
OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXKIY
HUMHU . [IoCTOSIHHBIN 27I€KTPUUECKUil TOK.
Cuiia ToKa, HalpsDKEHHUe, 31eKTPUYECKOe
comnpoTusieHue. 3akoH OMa i1l yuacTKa
JNEKTPUYECKOH LienH. MarHurHoe noJie.
MarauTHoe T0JIe U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JIeHcTBUE MArHUTHOTO 0JIs
Ha MIPOBOJIHUK C TOKOM. 3aKOH Amrepa.
OnexTpoaBUrarensb. SBieHue
3NEeKTPOMAarHUTHOW MHAYKIMH. /Cp/

JI1.3 J11.4
J1.6J12.1
01322353




1.7

Tewma 1.4

Kone6anus u BosHbl.CaMoCTOSTEIbHAS
pabora Ne 5

IIpopaboTaTe OCHOBHBIE MTOHSTHS TEMBI,
COCTaBUTb KOHCIEKT, 0pOPMUTH TAOIHILY
eauHUILl cucteMbl «CU» 1o anekTpoauHaMuKe,
MeXaHMYECKUM KosiebaHusiM. MexaHudeckue
Kosie0anus 1 BoJiHbI .CBOOOIHBIC KOJICOaHHMS.
[lepuon, yactoTa 1 aMIUIUTY/Aa KOJIeOaHHH.
Tlapmonmueckue KoneOanus. MexaHndeckue
BOJIHBI ¥ UX BUZBI. 3BYKOBBIE BOJIHBL.
VIpTpa3ByKOBBIE BOJNHEIL. YIBTPA3BYK U €TO
HCIIOJIb30BaHKE B MEJMIIMHE U TEXHHUKE.
DJIeKTpOMarHuTHEIE KOJIeOaHuUs U BOJHEI.
CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUSL.
Koneb6arenbHblit KOHTYp. DNEKTPOMArHUTHOE
1oJie. JJIeKTpOMarHuTHbIE BOJIHBI. CKOPOCTH
JIEKTPOMArHUTHBIX BOJIH.

CsetoBsie BoIHEL. Pa3Butne mpencraBieHuii o
MIPUPOJIE CBETA. 3aKOHBI OTPAXKEHUS U
MIPEIOMIICHHSI CBETA.

JIunzel. @opmyna TOHKOH nuH3bL /Cp/

J1.3J11.4
J1.6J12.1
019233

1.8

Tema 1.5

DeMeHThI KBaHTOBOIA
¢usuku.CamocrostenbHas padora Ne 6
TToArOTOBUTH TOKIIA0B 10 TEME » DIIEMEHTBI
KBaHTOBO# (PU3UKN», IPOpabOTaTh OCHOBHBIC
TOHSITUS TEMBI U COCTaBUTh
KOHCIEeKT.KBaHTOBBIE CBOHCTBA CBETa
.KBanToBas runoresa Ilnanka.
dotosnekTpuueckuii 3¢-pekr .dusnka atoma.
Mognenu ctpoenus aroma. OmbiT Pesepdopaa.
®duzuka aTOMHOTO SIpa U SITEMEHTapHBIX
vactuil. COCTaB M CTPOSHUE ATOMHOTO SIIpa.
PammoakTrBHOCTE. PagnoakTHBHBIE
U3JTYYCHHUS U UX BOSHeﬁCTBHC Ha XHUBBIC
opraun3Msbl [loaroroBka cooONIeHHs Ha TEMY:
«Paguanusy. /Cp/

J1.3J11.4
J1.6J12.1
0109233

1.9

Tema 1.6

Bcenennas u e€ sBomonust. CaMocTosTeIbHAS
pabora Ne 7.

Haiiti Ha HeOe He3axOsIIne CO3BE3INS H
OTMETHUTH B KOHCHEKTE. [TI0Ar0TOBUTE JTOKIa b1
u coobmenus no teme «IIpoucxoxnenue
CoJTHEeUHOH CHCTEMBI». «3eMIIsi-TUIaHeTa
CoJTHEeYHOM CUCTEMBI».

Crpoenue u passurue Beenennoit. Mogens
pacumpstoeiicsa BeeneHHON.
IIpoucxoxnenne CoHEUHON CUCTEMBI.
CoBpemenHas (puzndeckas KapTuHa MHUpA.
O¢opmiteHHEe COOOIIEHHS IO TEME:
«Hosgelime OTKpBITHA B aCTPOHOMHM)

/Cp/

J1.3J11.4
JI1.6J12.1
0103233

Paznen 2. Paznen I1. Xumus




2.1

Tema 2.1

OO1mas 1 HeopraHu4ecKkas XUMHSL.
IIpopabGoTarb OCHOBHBIE IOHSATHS TEMBI,
COCTaBHUTh KOHCIEKT, PEIIEHHE PACUETHBIX
3a1ad.BBeienne. XuMuueckas KapTUHA MHpa
KaK COCTaBHas 4aCTh €CTECTBEHHOHAYYHOI
KapTUHBI MUpa. POJIb XMMUU B KU3HU
COBPEMEHHOTO 00IIeCTBa.

[IpnMmeHeHne TOCTHXKEHUI COBPEMEHHOM
XMMHH B TYMaHUTapHOH cepe nesTeTbHOCTH
o01ecTBa.

XuMHUYECKOE COepKaHne yIeOHOM
mucuuIuinHel «EcrecTBo3Hanue) npu
ocBoeHuU crieruanbHocTeit CIIO
COLIMANIbHO-3KOHOMHYECKOTO 1
TYMaHHTapHOTO Tpoduien
po¢ecCHOHAILHOTO 00pa30BaHusl.
OCHOBHBbIC NTOHATHUS U 3aKOHBI XUMHUHU
[Ipenmer xumuu. BemectBo. AToMm.
Monekyna. XuMHYEeCKUH 371EMEHT U (hOPMBI
ero cyuiectBoBaHus. [IpocTele u croxHbIe
BellecTBa. Macca aTOMOB U MOJICKYJI.
OTHOCHTENbHAs aTOMHAs ¥ MOJIEKYJIIpHas
Mmaccsl. [Toctosinnas ABoranpo. MomspHas
Macca. 3akoH ABoraapo. KomndectBeHHbIE
W3MEHEHUS B XMMUU KaK YaCTHBIN ClTydaii
3aKOHOB Iepex0/ia KOJINYECTBEHHBIX
W3MEHEHUH B KauecTBEeHHbIC. BBeneHue.
Xumuueckast KapTHHA MHUPA KaKk COCTaBHas
4acTh €CTECTBEHHOHAYYHON KapTHUHBI MUPA.
Ponp XumuM B )KU3HU COBPEMEHHOTO
o01ecTBa.

IIpumenenne OCTIKEHNH COBpEMEHHOM
XMMHUH B TYMaHUTapHOHU cepe IesaTebHOCTH
oOrmiecTBa.

XuMmHuueckoe copepkaHue ydeOHOH
mucuuiuinHel «EcrecTBo3HaHue) npu
ocBoeHuu crierpanbaocted CI1O
COLIMANIbHO-3KOHOMHYECKOTO 1
TYMaHUTapHOTo npoguei
npodeccnoHanbHOTO 00pa30BaHUsL.
OCHOBHBIC OHATHUSA ¥ 3aKOHBLI XUMHUU
IIpeamer xumun. BemectBo. AToMm.
Monekyna. XUMHYECKHUH 3JIEMEHT U (OPMBI
ero cyuiectBoBanus. [IpocTelie u croxHbIe
BellecTBa. Macca aTOMOB U MOJICKYJI.
OTHOCHTENbHAs aTOMHAs U MOJIEKYJIIpHas
Mmaccsl. [locTosiHHas ABoranpo. MossipHast
Macca. 3akoH ABoraapo. KonuuectBeHHbie
W3MEHEHUS B XMMUU KaK YaCTHBIN cirydaid
3aKOHOB IIEPEX0Ja KOJIMYCCTBCHHbBIX
M3MEHeHUH B kauecTBeHHbIC. /JIek/

J1.1J11.5
JI1.6J12.2 J12.3
019233




2.2

Tema 2.1

OO011asi U HeOpraHUYecKas
xumust.Conepkanue MaTepuaa:
CamocrosrenbHast pabora Ne 8

[ToarotoBUTH COOOIICHHS U TOKIIA/IbI IO TEME:
«Ilepuonuyeckas cucTemMa 3JI€MEHTOBY.
Hanucatb popMyspl XUMHYECKHX COCMHEHMH
pa3HbIX KJI1aCCOB, YCTAHOBUTH T€HETHUECKYIO
CBsI3b Mexy kiaccamu.Ilepuonnueckuit
3akoH u [lepuonndeckas cucreMa XMMHYECKUX
anemeHToB 1. 1. MeneneeBa.

Otkpritue [lepronnaeckoro 3akoHa.
[Nepuoanueckas cucreMa XMMHYECKUX
snemenToB JI. 1. MeHneneenra .

3navenue [lepuonuueckoro 3akoHa U
[leproarueckoil CHCTEMBI XUMHYECKUX
anemenToB Jl . 1. Menneneesa nis pasBUTUA
HayK{ ¥ IOHUMaHUS XUMUYECKON KapTHUHbI
MHpa.

Crpoenue BemiectBa. KoBaneHTHas CBsI3b:
HeroJIsipHas u noispHas. MoHHas cBA3b.
Katnons! u annonsl. Meramnyeckasi CBs3b.
Bomoponnas cBsi3b

Bopna. Pacteopsl. Boga B mpupone, ObITy,
TEXHHUKE U Ha npousBojicTee. Pusnveckue u
XMMHUYECKHE CBOMCTBa BOAbL. OnpecHeHne
BOJIbl. ArperatHble COCTOSIHUS BOJIBI U €€
MEPEXO0/Ibl U3 OJTHOTO arperaTHOro COCTOSIHUS B
JIpyroe.

Xumnyeckue peakiuu. [lonstue o
XUMHYECKOH peakuuu. THIIBI XUMUYECKHX
peaxuuii. CKOpOCTh peakuu U GaKTopsbl, OT
KOTOPBIX OHA 3aBUCHT.

Heoprannueckue coeiMHEHHS
Knaccudukanms Heopranmgeckux
COCAMHEHHUH U UX cBOiicTBAa. OKCHIEBI,
KHCJIOTbI, OCHOBAHHS, COJIH.

ITonsarue o runponuse coneit. Cpena BOJHBIX
pacTBOPOB COJIEH: KUCIasi, HeTpabHasi,
uienoyvHas. Bogoponnsiii nokasatens pH
pacTtBopa.

Mertamnbl. O0mmue Gpusnyeckre 1 XUMHIECKHUE
CBOWCTBa METAJLIOB.

Hewmeramnsl. O01mas xapakTepUCTHKA TIaBHBIX
MOJTPYII HEMETAJUIOB Ha IPUMEpPE I'aJOreHOB.
Baxkneiimme coequHeHNs] METAIIOB U
HEMETAJIJIOB B IPUPOJIE U XO35AHCTBEHHOM
JIeSITeIbHOCTH YesioBeKa. MeTaibl U CIUIaBbl
KaK Xy/0’)KECTBEHHBIN MaTepuall.

/Cp/

10

J1.1J11.5
JI1.6J12.1 J12.3
019233

2.3

Tema 2.2

Opranundeckas xumusi.CaMmocTosITeNbHast
pabora Ne 9

Hanucatp ypaBHeHMs peakluii HOHHOTO
oOMeHa, UCIoJb3ys BONpock! TeMbl « Teopus
ANEKTPOIUTHYECKOMN nuccormanum». /Cp/

J1.1J11.5
JI1.6J12.2 J12.3
0109233




2.4

Tema 2.2

Opranndeckas xumus.CaMoCTOsITENbHASL
pabora Ne 10

IIpopaboTaTe OCHOBHBIE MTOHSTHS TEMBI,
COCTaBUTb KOHCIIEKT, HOCTPOUTH H30MEPHI
NIeHTaHa, TeKCaHa, OKTaHa. Y ITIeBOIOPOMBL.
[IpenenbHble U HETIPEAEbHBIE YTIEBOAOPOIBL.
Peaxuus monumepusamum. [Ipuponnsie
HCTOYHUKH YTIIEBOAOPOIOB. YTIEBOIOPOIBI
KaK OCHOBa MEXIyHapOJHOTO
COTPYJHAYECTBA M BOYKHEHIIIHIA UCTOYHUK
(dbopmupoBanus 6romxera POD.
Kucnoponconepxamiue opraHuyeckue
BemrectBa. [IpencraBurenu
KHCJIOPOJICOJEPIKALINX OPTaHUYECKUX
COEeIMHEHMI: METHJIOBBIN U 3TUJIOBBII CIIUPTHI,
TIIMLEPUH, YKCYCHas KucioTa. XKupbl kak
CIIOKHBIE 3(UPEIL.

VYrneBopl: III0K03a, KpaxMall, HeJUTI0N03a.
AzoTcozepKale OpraHuueCcKie COeANHEHNS
aMHHBI, aMHHOKHUCIIOTHI, Oeku. CTpoeHue U
Ouosoruueckas GyHKIUSA OEIKOB.
[Tnactmaccs! u BostokHa. [ToHsTHE O
IUTACTMACCAX M O XMMUYECKUX BOJIOKHAX.
HarypanbHble, CHHTETHUECKHE H
HCKYCCTBEHHBIE BOJIOKHA. /Cp/

JI1.1J11.5
JI1.6J12.2 J12.3
213233

2.5

Tema 2.3

Xumus u xxu3Hb.CaMmocrostenbHas padora No
11

IToaroToBUTH COOOIICHUS 10 TEME:
«Hcmonp30BaHne yriIeBOAOB B MHUIIIEBOI
IIPOMBIIIJICHHOCTH U MEIULIMHE». XUMUS U
OpraHu3M YeloBeKka. XUMUIECKHEe JIIEMEHTHI B
opranusme yenoBeka. OpraHuuecKue u
Heoprannyeckue BemectBa. OCHOBHBIE
JKU3HEHHO HEOOXOUMBIE COSUHCHUS: OCIIKH,
yFHeBO,}IbI, )KI/IpI)I, BHUTAMUHBI. IUTAHUC.
VYTI1eBoAbI - TIIaBHBIA UCTOYHUK YHEPTHH
opranusma. Poib )KUpOB B OpraHusme.
XoJecTeprH U €To POJb B 3I0POBbE YEIIOBEKA.
MunepanbHble BEIIECTBA B IPOAYKTaX
MUTaHUS, MUIIEeBbIe 100aBku. COaaHCHPO
-BAHHOC IMUTAHHUC.

Xwumus B 061Ty. Bona. KauectBo BOIBI.
Moromue u unctsmue cpeacrna. [Ipasmna
0e3omnacHol paboThI CO CPeICTBAMU OBITOBOM
XUMHUHU. POJ'Ib XUMHWYECCKHUX DJICMCHTOB B X KU3HU
pactenuid. Y 100peHus.

/Cp/

JI1.1J11.5
JI1.6J12.2 J12.3
013233

Paznen 3. Paznen II1. Buosorus




3.1

Tema 3.1

Knerka.

ITpopabGoTaTh OCHOBHBIE IOHATUS TEMBI,
COCTaBUTb KOHCIIEKT, OTBETHTh Ha

BOIPOCHL. BUOIOrHs — COBOKYIHOCTb HayK O
JKUBOM MpHpoie. MeToAbI HAy4HOTO MTO3HAHUS
B Ouonoruu. XKusas npuposa kak 00beKT
n3y4deHust ONOJIOTUH. MEeTOABI HCCIIeI0BaHMS
XKMBOM NpUpoAbl B Ouosioruu. OnpeneneHue
JKU3HHU (C MIPUBJIEYEHUEM MaTepuaa 13
pa3zenoB GU3MKU U XUMUH). YPOBHU
OpraHu3aluy )KU3HH.

Knerka. Mcropus n3yueHus KI€TKH.
OCHOBHBIE MOJIOKEHHA KJIETOUYHON TEOPUH.
Knerka - cTpyKTypHO- (YHKIUOHAIIbHASL
(anmemeHTapHas) eAMHALA KHU3HU.

Crpoenue kieTku. [IpokapuoThl U 5yKapUOThI
- HU3IIKE U BbICUINE KJIETOYHBIC OPraHU3MBI.
OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBI KJIETKU
sykapuoT. Knerounoe saapo. ®yHkuus sapa:
XpaHeHue, BOCIIPOU3BE/ICHHUE U Tepeiayda
HacJeJCTBEeHHOH nH(opMaIuy, perynsinus
XUMHYECKON aKTHBHOCTH KieTkn. CTpyKTypa
1 GyHKIUM XpPOMOCOM. AyTOCOMBI 1 IIOJIOBBIE
XpoMocoMmsbl. /JIex/

JI1.2 J11.6J12.3
013233

3.2

Tema 3.1

Knerka.JlTaGoparopHast pabora Nel:
PaccmarprBanne TOTOBBIX
MUKPOIPEAapaTOB KIETOK U TKaHe Mo
MHUKPOCKOIIOM .

/J1ab/

JI1.2 J11.6J12.3
313233

3.3

Tema 3.1

Knerka.CamocrositenbHas padora Ne 12
IToAroTOBUTE COOOIIEHHMS IO TEME:!
«Bupyce-Bo30yauTenn HHGEKIUOHHBIX
3a00JIeBaHUH», COCTaBUTh KOHCIEKT IO TEME,
OTBETUTH Ha BONpoCkl. buosoruueckoe
3HaYeHHEe XUMHIECKHX 3JIEMEHTOB.
Heopranuyeckue BelecTBa B COCTaBE KIETKU.
Poxb BoIBI Kak pacTBOPHUTENS H OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH Cpe/ibl OPraHu3MOB.
VYrneBos! 1 TUIAABL B K1eTke. CTpyKTypa H
ouonornueckue QyHkuuu 6enkoB. CtpoeHue
HYKJICOTH/IOB B CTPYKTYpa
nonu-Hykineotuausix nenet JJHK u PHK,
ATO.

Bupyce! u 6akrepuodaru. Hexnerounoe
CTpOCHHE, KU3HECHHBIH IIUKJI K €TO 3aBH-
CHUMOCTB OT KJIETOUHBIX (OPM KH3HHU. Bupycsl
— BO30yIUTENH HH(EKIMOHHEIX 3a00IeBaHIH,
noHsitue 00 OHKOBHpYcax . Bupyc
nMMmyHOAepummTa yenoeka (BIY).
IMpodunakrrka BUY-undexunn.

/Cp/

JI1.2 J11.6J12.3
313233




34

Tema 3.1

Knerka.CamocrostensHas padora Ne 13
[TonroToBUTH NOKIAABI M COOOIIEHUS 110 TEME:
«BO3HUKHOBEHHE )KU3HU Ha 3eMIIey,
«IBomronnoHHas Teopus U.JlapBuHay,
COCTAaBUTH KOHCIIEKT.OpraHu3M - eINHOE
nesoe. MHOroo6pasue opraHu3MoB

.OOMeEH BeleCTBOM U 3HEPTHEN C
OKpY’Kalolei cpelioi kKak HeoOX0ouMoe
YCIIOBHE CYILECTBOBAHHUS JKUBBIX CUCTEM .
CrocoOHOCTB K CAaMOBOCIIPOHM3BEICHUIO - OJTHA
13 OCHOBHBIX 0COOCHHOCTEH KHUBBIX
OpraHu3MoB. /leeHne KJIeTKU - OCHOBa POCTa,
Pa3BUTHA M PA3MHOKEHHSI OPTaHU3MOB.
Becnonoe pazmuoxxenue. [1o0Boii npouecc u
0JI0BO€ pasMHOXKeHHe. OIII010TBOPEHHUE, €T0
OMOJIOTHYECKOE 3HAUCHHE.

[onsTHe 00 MHAMBHTyaIbHOM (OHTOTEHE3),
SMOpHOHATBHOM (3MOpHOTEHE3) U
OCTAMOPHUOHAIBHOM Pa3BUTHH.
WunuBrayaabHOE pa3BUTHE YEIOBEKA H €T0
BO3MOXKHBIE HAPYIICHHUSI.

OOmue npeacTaBIeHs O HACIEeICTBEHHOCTH U
M3MEHYUBOCTH .['eHeTn4ecKas TepMHHOJIOTHS
u cumBouKa. CTpyKTypa U QyHKIHH
XpOMOCOM. AyTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. 3aKOHOMEPHOCTH HaCJIeJOBaHUSI.
HacnenoBanue npu3HakoB y 4egoBeKa.
[TomoBsie xpomocomsl. CIeTIIEHHOE € TIOJIOM
HacnieioBanue. HacneacrBeHHble 00s1e3HU
YeJoBeKa, NX IPUYMHBI M NPOQUIIaKTHKA.
CoBpeMeHHBIE NPEICTaBIICHHS O TeHE U
TeHOME.

['eHeTHyecKHe 3aKOHOMEPHOCTH
n3MeHuuBocTH. Kimaccuduxanus Gpopm
M3MEHYUBOCTH. BiusHue MyrareHOB Ha
opranmsM yenoseka Jlpenmer , 3amaun U
METOJIBI CeNIEKIMH. | eHeTnuecKkue
3aKOHOMEpPHOCTH cenekuuu. Yuenue H. U.
BaBuioBa o LiIeHTpax MHOr000pasus 1
MIPOMCXOXKICHUS KYJIbTYPHBIX PaCTEHHUI.
buotexHonorus, ee TOCTUKEHUS,
MIePCTIEKTHBBI PAa3BUTHS. AHAIN3 U OLICHKA
9THYCCKUX ACIICKTOB Pa3BUTHUSA HCKOTOPBIX
WCCIIEIOBAHUI OHWOTEXHOJIOTHH.

/Cp/

JI1.2 J11.6J12.3
013233




3.5

Tema 3.3

Bun.Camocrositenbhas padora Ne 14
IIpopaborats TeMy «buonorudeckuii nporpecc
1 OMOJIOTHYECKHH Perpeccy», OTBETUTD Ha
BOIPOCHL. JBOJIOLHOHHAS TEOPHSI U €€ POJIb B
(hopMHpPOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOMN KapTHHBI Mupa. Bun, ero
kputepun. [Tomymnsmms kak cTpyKTypHas
¢/IMHUIA BUJIA U 9BOJIONUH. CHHTETHYEeCKAs
teopwust sBosronuu (CTI). JIBHKyIIHE CHITBI
3BOJIIONMU B cooTBeTcTBUH ¢ CTO.
Pesynbrarte! aposronun. CoxpaHnenne
MHOT000pa3usl BUJIOB KaK OCHOBA YCTOHYMBOTO
pasButus ouocdeps! .JIpuyrHbI BEIMUpaHUS
BUJ0B. bronornueckuii nporpecc n
OHMOJIOTHUECKUIT perpecc.

I'UnoTe3bl IPOUCXOXKICHUS KHU3HU.
YcioxHeHre JKUBBIX OPIaHU3MOB Ha 3eMJle B
IpolLecce YBOMIOLUH. AHTPOIIOTEHE3 U €T
3aKOHOMEpPHOCTH. JloKa3aTeNbCTBa pOJICTBA
YeJIOBEeKa C MIIEKOITUTAIOIIMHU

JKMBOTHBIMH. DKOJIOTHYECKHE (DAKTOPBI
AHTPOIIOTeHE3a: YCIOKHEHNE TOMYISIIHOHHON
CTPYKTYPBI BHJIa, H3TOTOBJICHHE OPYIUii
TPy, IepPeXol OT PaCTHTEIHHOTO K
CMEIIaHHOMY THITY TTUTaHUS, UCTIOJIb30BAHUE
orss1. [losBneHne MBICTUTENBHON
JIESITEIBHOCTH M WICHOPA3/IeIbHON peyn.
IIpoucxoxneHne 4eIoBeYeCcKuX pac.
Onwucanue ocobeit BUaa 1o
MOP(OJIOTHIECKOMY KPUTEPHIO.

/Cp/

JI1.2 JI1.6J12.3
010902393

3.6

Tema 3.4

Oxocuctemsl.CamocTositenbHas padora Ne 15
COCTaBl/ITb KOHCIICKT 10 OCHOBHBIM BOIIpOCaM
TEMBI, OTBETUTH Ha Bonpockl.IIpeamer u
3a/1a4¥ IKOJIOTUH: YUYCHUE 00 IKOJIOTHUECKIX
(axTopax, ydeHHe 0 COO0IecTBaX
OpTaHU3MOB, yueHue o duocdepe.
Dkonoruueckre GakTopbl, 0COOEHHOCTH UX
BO3JeicTBHS. DKOJIOTHYECKast XapaKTePUCTHKA
Buza. [loHsTHE 00 YKOJIOTHUECKHUX CHCTEMAX.
Ilenu nuTanus, TpodUIECKUe YPOBHHU.
BroreomneHo3 kak sKocucTeMa.

.Buocpepa — rinobanbHas sxocucTeMa.
VYuenne B. 1. Bepuajckoro o 6uocdepe. Poib
JKUBBIX OpraHu3MoB B Ouocdepe .bruocdepa —
rino6anpHas 3kocucTeMa. Yuenue B. .
Bepranckoro o 6uocgepe. Poib xuBBIX
opranu3moB B Ouocepe. bruomacca.
Buonoruueckuii KpyroBopoT (Ha mpumepe
KpyroBopora yriepoja). OCHOBHBIC
HaIpaBJIeHHs] BO3ACHCTBU YeI0BeKa Ha
ouocdepy. Tpanchopmalus eCTeCTBEHHBIX
IKOJIOTHUECKHX cHcTeM. OCOOEHHOCTH
arpo’KOCUCTEM (arpoLeHO30B)

/Cp/

JI1.2 JI1.6J12.3
0103233

3.7

CamocTrosrenpHas pabota Haj
WHIMBUAYaIbHBIM npoekToM /UTT/

J1.2 JI1.6




5. ®OHJ1 OHEHOYHbBIX CPEJICTB

5.1. ®oHyx OLIEHOYHBIX CPeICTB AJIsl IPOBeJeHHUsI IPOMEKYTOUHOI aTTecTAlNU

CO)lep)KI/ITCH B IIPHJIOXKCHUHU K ITPOTpaMMe HpOMe)I(yTO‘{HOﬁ aTTCCTalluu.

5.2. ®oHx OLIEHOYHBIX CpeacTB AJisl MPOBEACHUA TEKYIEro KOHTPOJIA

CopepKuTcs B IPUIIOKEHUH K IIpOrpaMMe IPOMEXYTOYHOM aTTecTaluy.

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTABHTEITH 3arnaBue W3naTenbcTBoO, TOI Kounuu-Bo
JI1.1 [Tabpuensu O.C. EcrectBo3Hanme. Xumus: YueOHOe nmocodue Juis M.:13naTenbCKuii HEHTp 30
cpenHero npodeccuoHaIbHOT0 00pa30BaHUs «Axanemusy, 2019
JI1.2 |MTapmyruna JI.A. EcrectBo3Hanue. buonorus: YueOHoe nocodue ans |M.:M3narenbckuii HeHTp 30
cpenHero npodeccuoHaIbHOT0 00pa30BaHUs «Axkagemus», 2019
JI1.3 |Camoiinenko I1.H. EcrecrBo3nanue. @uszuka: YuebHoe nocobue st (M.:M3narensckuit neHTp 30
cpenHero npodeccoHaIbHOTO 00pa30BaHUs «Axagemusy», 2020
JI1.4 |Camoiinenko IT.1. EcrectBo3Hanue. ®usuka. CoopHuk 3amau: YueOHoe|M.:M3narenbckuii eHTp 30
rocobue Juisi CpeiHero MpohecCHOHANIBHOTO «Axkagemusy, 2020
00pa3oBaHus
JI1.5 [Tabpuensu O.C. «Xumusi» 1 1xknace: YueOHHK M.:[Ipoda, 2019 30
Jleicora TI'.T.
JI1.6 |[Caenko O.E.,Tpymmna |«EcrecTBo3HaHHe»: YueOHOe mocobue mis cpennero|M.:Kuopyc, 2020 30
T.I1., Apytronsn O.B.  |mpodeccuonansHOro o0pazoBaHus
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
ABTOPBI, COCTaBUTENIN 3aryaBue H3paTenbcTBO, TOJ Konnu-Bo
JI2.1 |Uneun B. A., Kynpsues|Wcropus u merononorus ¢pusuku. : Ins cpequero  |M.:"HOpaiit", 2020 10
B.B npo¢eCCHOHANBEHOTO 00pa30BaHUs
J12.2 [Tabpuensu O. C., Xumus: kaura s npenogasaterns: Merognaeckue |M.:M3marenbekuii meHTp 10
JIpicoBa I'. T pEKOMEHIAIMK JJ1s1 TPEToiaBaTes «Axanemus», 2020
J12.3 |A.A.T'openos EctectBo3Hanue. Tekct: anekTponHslit: Yuebnoe  |M.:IOpaiir, 2022 TekcT: 3MeKTpOHHBIH
nocoOue 1J1si cpeHero NpopecCHOHANIBHOTO
00pa3zoBaHus
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"
21 www. interneturok. ru («Bumeoypoku 10 mpeaMeTam MIKOJIBHOM MpO-TPaMMBI» ).
32 [www. alhimikov. net (OGpa3oBaTeabHBIN CAMT IS MTKOJILHUKOB).
23  |Hayuno-nomynsipHsiit xypHan «Hayka u sxu3aby. Pexxum poctyma: http://www.nkj.ru/

6.3. IlepeueHs MporpaMMHOro odecrneveHust

6.3.1|He nmpenycmoTpero

6.4 Ilepevyenb MH(POPMALMOHHBIX CNIPABOYHBIX CHCTEM

6.4.1

HayuHo-momysisipHbIii sKypHAT «XUMUS | KU3HBY. Pexknm noctyma: http://www.hij.ru/

6.4.3

Hayuwo-momyssipHsIii sxypHan «B Mupe Haykn». Pexxum nocryma: http://www.sciam.ru/

6.4.5

Hayuno-monysipHblii sxxypHai «3HaHue — cuiay. Pexxum mocryma: http://znanie-sila.su/

6.4.6

http://

6.4.7

OBbC «YuuBepcuterckas oudmnoreka ONLINEy (biblioclub.ru)

6.4.8

OnexkTpoHHO-OubaHoTeuHas cucrema IPR BOOKS

6.4.9

O6pasoBarenbHas miatdopma «kOpaitmy»: urait.ru/register

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCIUITIJIMHBI (MOY JIST)

7.1

Peanmaunﬂ nporpaMmbl JUCHUTINHBI Tpe6yeT HaJIn4uA:

7.2

-y4eOHOTO KabuHeTa |

7.3

O6opynoBanue yueOHOTo KaOHHeTa:




7.41]- mocago4HbIC MECTa 110 KOJIUYCCTBY 06yr{aromnxca;

7.5]- pabouee MeCTO NIPENOIABATENS;

7.6(- komIuIEKT y‘{e6H0-HaFJ'I$II[HI>IX ITOCOOMIA IT0 €CTECCTBO3HAHUIO

7.7|- OubnuoTeuHslit GoHT

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

Pa3pa6OTaHI)I METOANYUCCKUE PECKOMCHAAIIUH 10 BBINTOJIHEHHUIO MIPAKTUYCCKUX pa60T u BHeay}lHTOpHOﬁ CaMOCTOSITCIILHOU paGOTLI




