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1. MACIHIOPT TPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI

OYVII. 12 EcTecTBO3HAHHE

1.1. O6s1acTh NPUMEHEHHUSI IPOTPAMMBI

Pabouas mnporpamma y4eOHOM JUCUUIUIMHBI SIBISETCS 4YacTbl0 OCHOBHOM
npogeccuoHanbHOW 00pa3oBarenbHON mnporpaMMbl B coorBerctBuH ¢ PI'OC 1o
cneruansHocTaMm/mpodeccusim  CIIO, Bxopsmielr B cOCTaB YKPYIMHEHHOW TPYIIIbI

crennanbHocTel 13.00.00 DnekTpo- U TEMIO3HEepreTuKa

1.2. MecTro y4yeOHOIl IMCHUIUVIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
KBAJIU(UUNPOBAHHBIX, pado4ux CIIYKAIIUX: JTUCLUTUIMHA BXOJUT

00111€00pa30BaTEIIbHBIA ITHKII.

1.3. Pe3yaibTaThbl 0CBOCHUS Y4eOHOMH TUCHMILIHHBI:

OcBoenue coneprkanus yueoHoi quctumuinabl OYI1.12 EcrecTBo3Hanme
obecrieunBaeT TOCTUKEHUE CTYJCHTAMH CJICIYIOIINX PE3yJIbTaTOB:
* IUYHOCTHBIX:
— YCTOWYUBBINA UHTEPEC K UCTOPUH U JOCTHKEHUSIM B 00JIaCTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIEC HAYKH;
— FOTOBHOCTbH K MPOJIOKEHUIO 00pa30BaHuUsl, MOBHIIICHUIO KBAIU(DUKAIIUY B
n30paHHOM MPOo(dEeCCUOHANTBHOMN NESITEIFHOCTH C UCIIOI30BAHUEM 3HAHUM B 00J1aCTH
€CTECTBEHHBIX HAYK;
— 00BEKTUBHOE OCO3HAHKME 3HAYMMOCTH KOMIIETECHIINI B 00JIaCTH €CTECTBEHHBIX HayK
JUISl 4€JIOBEKa U 0OIIECTBA, YMEHUE UCTIOJIb30BATh TEXHOJOTUUECKUE JOCTHKEHUS B
obyactu GU3MKH, XUMUH, OWOJIOTHH JIJISl TTIOBBIIIICHUS COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO Pa3BUTHSI B BRIOpaHHOM MpodeccuoHaIbHON AesTeTbHOCTH;
— YMEHHE MPOAHATU3UPOBATHh TEXHOT'E€HHBIE TTOCJIEICTBUS JJIs1 OKPYKAIOLIEH CPEIbI,
OBITOBOI M MPOU3BOJICTBEHHOM JCATEIHPHOCTH YEIOBEKA,;
— FOTOBHOCTbH CAMOCTOSITEJIbHO J100BIBaTh HOBBIE JUIsl ce0s1 €CTEeCTBEHHO-HAY4YHbIE
3HAHUS C UCTIOJIB30BAHUEM JIJISl ATOTO JIOCTYITHBIX HCTOYHUKOB WH(OpMaIuy;

— YMCHHUC YIIPABJIATH CBOEH MO3HABATEIbHOM ACATCIIbHOCTBIO, IIPOBOANTE CAMOOIICHKY



YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BUTHS,
— YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIECHUSI B KOMAH/IE 110 PEIICHUIO
00IIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

* MeTanpeAMeTHbIX:

— OBJIaJICHHE YMEHHUSMH M HaBbIKAMH Pa3JIMYHBIX BUJIOB I03HABATEIIHLHOM
NESATEeIBHOCTH JIJISl U3YYEHUsI pa3HbIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPa; —
MIPUMEHEHNE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHMSI, HAYYHOTO dKCIIEPUMEHTA)
IUISl U3YUYEHHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, C KOTOPHIMHU
BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B TpodhecCUuoHalbHOM cepe;

— YMEHHE ONPENEIATh LU U 33]]a4u A TeIbHOCTH, BHIOUPATh CPEACTBA JJISl UX
JOCTH)KCHUS Ha TTPAKTHUKE;

— YMEHHE UCIOJIb30BaTh PA3JIUYHbIC UICTOUHHUKH JJISl TOJTYYEHUS €CTECTBEHHOHAYYHON
uH(GOpMAIUHU U OLIEHUBATh €€ JIOCTOBEPHOCTH ISl IOCTHXKEHHSI TIOCTABIICHHBIX 11eIeH
U 3a71a4;

* IpeIMeTHBIX:

— ¢(pOpMHUPOBAHHOCTH TIPEACTABICHUH O 1IETOCTHON COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MUPA, TIPUPOJIC KaK €IMHOM 11EJIOCTHON CUCTEME,
B3aMMOCBSI3H Y€JIOBEKA, TPUPOBI U 00IIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTabax BceneHnoi;

— BJIaJICHUE 3HAHUSIMU O Hau0oJiee BaXKHBIX OTKPBITUSIX U IOCTHKEHUSIX B 00JACTU
€CTECTBO3HAHMSI, MOBJIMABIINUX HA SBOJIOLMIO MPEJCTABICHUI O MPUPOJIE, HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

— ¢(OpMHUPOBAHHOCTH YMEHUSI MPUMEHSTh €CTECTBEHHO-HAYYHbIE 3HAHUS IS
O0OBSCHEHUSI OKPYKAIOITUX SIBJICHUM, COXpaHEHUSI 3J0POBBSI, 00eCIIeUeHUs
0€30I1aCHOCTH KU3HEEATECIIBHOCTH, OEPEKHOTO OTHOIICHUS K PUPOJIE,
PalMOHAIBHOTO NPUPOJONOJIb30BAHHUS, A TAKKE BBIIIOTHEHUS POJIM TPAMOTHOIO
MTOTPEOUTEIS;

— ¢(OpMHUPOBAHHOCTH MPECTABICHUN O HAYYHOM METO/I€ TTIO3HAHUS TTPUPOJIbI U
CpEeACTBax U3YUYEHHUSI MEraMmupa, MaKpoMUpa U MUKPOMUPA; BIaJCHUE TPUEMaMU

CCTCCTBCHHO-HAYYHBIX H&6JIIOI[CHPII>'I, OIIBITOB, I/ICCHC,Z[OBaHI/Iﬁ H OLICHKH



JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

— BJIAJICHUE NOHATUITHBIM aIlapaToOM €CTECTBEHHBIX HAyK, O3BOJISIOIMM TO3HABATh
MUp, y4aCTBOBATh B IUCKYCCHUSX M0 €ECTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BAThH
pa3iaryHble UCTOYHUKH WH(OPMALIUU AJIs TOATOTOBKUA COOCTBEHHBIX PadoT,
KPUTHUUYECKH OTHOCUTHCS K coodueHusMm CMU, coneprkamuM HayuyHyr0 HHPOPMAIHIO;
— c(hopMUpPOBaHHOCTh YMEHUN MOHUMATh 3HAYUMOCThH €CTECTBEHHO-HAYYHOT'O 3HAHMUSI
JUTS KaXKJIOTO YEJIOBEKa HE3aBHUCUMO OT €ro Mpo¢eCCHOHATbHON AeSITEIbHOCTH,
pa3nnyath GaKThl U OLICHKH, CPAaBHUBAThH OLICHOYHBIE BHIBO/IbI, BUAETH UX CBSI3b C

KPUTEPHUSIMHU OLEHOK U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMOW IEHHOCTEM.

1.4. Kosim4yecTBO 4acoB HA OCBOCHHE MPOrpaMMbl y4eOHOM AMCHUIIIMHBI:
MaKCHUMaJIbHOU yuyeOHOM Harpy3ku oOyuatomierocss — 108 gacos,

B TOM YHCJIE:

00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs — 92 yaca;
CaMOCTOSTENbHOM paboThl 0Oyyvatomierocs — 10 yacos;

KOHCYJIbTallMil — 6 4acoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueoHoii padoTnl KoumnuecrBo
4acoB

MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 108
Oo0si3aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 91
B TOM YHCJIE:
nabopaTtopHbie PabOThI
NPAKTUYECKUE 3aHATUSA 6
KOHTPOJIbHBIE pa0OTHI 7
CamocrosiTesibHasi padoTa 00y4arierocst (Bcero) 10
HroroBas arrecranus B popme nudpepeHnnpoBaHHOTO 3a4éTa 1
KOHCYJIbTAllUH 3




2.2. TemaTudyeckuii IjiaH u coaep:xxkanue yueoHoi jucuunianabl OYIL12 «EcrecTBO3HAHUE)

HanmenoBaHmue pa3jie/ioB U TeM Conep:xanue yueOHOro MaTepuasa, JJaboparopHbie padoThl U MPAKTHYECKHUE O0beMm | YpoBeHb
3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aouIuXcs YacoB | OCBOEHMA
1 2 3 4
Paznen 1. OU3UKA 36
Beenenue Conep:kanue y4yeOHOro MaTepuasa 1
dusnka — ¢pyHIaMEeHTalIbHAs HayKa O npupoe. EcTecTBeHHO - HayyHBIH METO]I TTO3HAHUS, 1

€ro BOBMOKHOCTHU U I'paHHUIIbLI HPUMCHHUMOCTH.
EnuHCTBO 3aKOHOB IIPUPOJIBI M COCTaBa BElleCTBA BO BCeneHHOM.

IIpakTHYeckne 3aHATHS 0

KonTposabHbie padoTsl

CamocrosiTesibHasA padoTa 00yyaouuxcst

Tema 1. Mexanuka Coaepixanue yueOHOIro MaTepuasa
Kunemarnka. Mexanuueckoe neuxenue. Cucrema orcuera. Tpaektopus npuxeHus. [1yTs. 8
[Tepememenue. PaBHomepHoe mpsimosinHeiHoe aBuxkeHue. CKopocTb. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JIBWJKEHHUS. 3aKOH CIOXKeHus ckopocreld. CpenHss CKOpOCTb IpH
HEPABHOMEPHOM JIBUJKEHUMU. MrHOBEHHasl CKOpOCTb. PaBHOYCKOpEHHOE NpPSMOJIMHEHHOE
nBiokeHue. Y ckoperue. CBoOOIHOE Na/ileHUE Tell.

Junamuka. Macca u cuna. Bzaumonelictsue Ten. 3akoHbl JuHaMUKHA. CHIIBI B IPUPOJIE. L
3aKOH BCEMUPHOTO TATOTEHUS.

3akoHbl coxpaHeHusi B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHHS HMITYJIbCA.

PeaktuBHOe nBHKeHHe. Mexanuueckass pabora. MomHocTs. MexaHndeckass sHEprus.

Kunernueckas sHeprus. Kunernueckas sneprust u pabota. [loTeHunanbHas sHeprusi B

I'PaBUTALlMOHHOM I10JI€. 3aKOH COXPaHEHUS IOJHOW MEXAaHUUYECKOM SHEPTUN.

IIpakTHYecKkue 3aHATHA 1 9

HpaKTI/I‘-ICCKOC 3ausaTre Ne 1. HccnenoBanue 3aBUCUMOCTH CUJIBI TPCHUSA OT BECa TCJia.

KoHTpoJbHbIe padoThI
KonTponbnas padora Nel no teme «MexaHukay

CamocrosiTesibHas padoTa 00y4arOLINXCH 1 3




CocTaBUTh CPaBHUTEIBHYIO TaOIUIly SHEPTUN

Tema 2. TerioBsle ABJICHUA

Coaeprxanue yueOHOro MaTepuasa

MouuekysipHasi pu3uka. ATOMHACTAYECKAs] TEOpUs CTpOeHHUs BemiecTBa. Habmonenus u
OMBITHI, IOATBEPAKAAIOLINE ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BelecTBa. Macchl 1 pasMepsl
Mouiekyil. TermnoBoe JBUKEHHE YaCcTULL BeleCcTBAa. bpoyHOBCKOE iBH>KeHME. M eanbHblii ras.
Temneparypa kak Mepa cpeJHEH KMHETUYECKOM 3HEPrUu 4YacTUL. YPaBHEHHE COCTOSIHUS
naeanbHoro rasa. Mogenb KuakocTtd. IIOBEpXHOCTHOE HATSKEHUE U CMAadUBAHME.
Kpucrammnuecknue 1 aMop(HbIC BEIIECTBA.

Tepmoaunamuka. Buyrpennsis sueprusi. PaboTa u TemiooTnaya kak crnocoObl M3MEHEHUs
BHYTpPEHHEN »Hepruu. IlepBblii 3aKOH TepMOAMHAMHUKH. TeIIOBbIE MAIMHBI M MX
IIPUMEHEHUE.

IlpakTH4yeckue 3aHATUSA
[IpakTuueckoe 3ansatue Ne 2. BpoyHoBCKOe IBIKEHUE

KonTposbHble padoTsbl
Kontponbnas padota Ne 2 o teme «TeroBbie sSiBICHUS

CamocrosiTesibHasA padoTa 00yyaouuxcst
CocTaBuTh TAONHITY Macc




Tema 3. DnekTpoMarHuTHbIE
SIBIICHHS

Conep:xanue yueOHOro MaTepuaJa

DJIeKTpocTaTuKA. B3auMozeiicTBUe 3apsDKEHHBIX Tel. OJNEKTPUYECKUH 3aps]. 3aKOoH
COXpaHEHHUs dJEKTPUYECKOro 3apsana. 3axkoH KynoHa. DiekTpocTaTHdeckoe IoJie, €ro
OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXKIY HUMH.

MMocTrosinublid  TOK. IlocTosiHHBIA anekTpuueckuid Tok. Cuila TOKa, HampsiKEHHUE,
3IEKTPUYECKOE CONMPOTUBIEHUE. 3aKOH OMa JIJIsl yyacTKa 3JEKTPUUECKON LEIH.
MarauTHoe moJie. MarHuTHOE I0JIE M €ro OCHOBHBIE XapakTEepUCTHKH. J[lelicTBue
MarHuTHOTO MOJIsl Ha MPOBOJHUK C TOKOM. 3aKOH Amnepa. DIeKTpoABUraTelb. SIBlIeHHE
3JIEKTPOMArHUTHON MHIYKIUH.

IIpakTHYeckue 3aHATHS
[Tpaktnueckoe 3anstue No3. COOpka AJIEKTPUYCCKOW IEMU W U3MEPCHHE CHIIBI TOKa W
HaMpPsDKEHUS Ha €€ Pa3IMYHbIX y4acTKax

KonTposbHble padoTsbl

CamocrosiTesibHasA padoTa 00yyaromuxcst

Tema 4. KoneOauus v BOJIHEI

Conep:xanue yueOHOro Marepuasia

Mexannueckue kojebanus u BonHbl. CBOOOAHBIE KOeOaHusl. MexaHnuecKrue BOIHbBI U UX
BU/IBL.

DNeKTpOMarHuTHhIE KojeOaHusi U BONHBL. CBOOOAHBIEC AIEKTPOMArHUTHBIE KOJIeOaHUS.
KonebaTenbHblil KOHTYP. DIEKTPOMArHUTHOE TIOJI€. DJIEKTPOMArHUTHBIE BOJHBI. JIMH3EL
®opmyJia TOHKOM JIMH3BI.

IIpakTHYecKkue 3aHATHA
[Tpaktuueckoe 3ansitue Ne 4 M3yuenue koiaebaHnii MaTeMaTHYECKOTO MasTHUKA

KonTtposabHbie padoThI

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

Tema 5. DneMeHTHl KBAHTOBOI
¢buzukn

Conep:xanue yueOHOro MaTepuaJa

®oT1o3deKT 1 KOpIyCKYIsIpHbIE CBOMCTBA cBeTa. Mcmonb3oBanue Poroddexra B TEXHHUKE.
CrtpoeHue aroma: maHeTapHas MoAenb W Moaens bopa. CTpoeHHe aToMHOTrO sjpa.
Pa)II/IoaKTI/IBHI)Ie HU3JTYy4CHUA W HUX BOS}IGf/iCTBI/IG Ha JKWBBIC OpPraHHU3MBbI. 3Hepr1/m
pacuierieHust aTOMHOTO SIpa.




IIpakTHYeckoe 3aHATHE

KonTtposabHbie padoTsl 0
CamocrosiTesibHasi padoTa 00yYarOMXxcst
[IpopaboTaTh JICKITMOHHBIA MaTepUa 1
Tema 6. Bcenennas u ee spomounst | Coaep:kaHue yuedOHOIro MaTepuasia
Crpoenue u passutue Bceenennoit. Kocmomorus. 3Be3awl. IIpobGnema cymiecTBOBaHUS 2
BHE3eMHbIX LuBHIU3anuii. CoBpeMeHHas pu3nyeckas KapTHHa MUpa.
IIpakTHYeckne 3aHATHS 0
KoHnTpoJbHbIe padoThI 0
CamocrosiTesibHas paboTa 00y4aromMXCcs 0
Paznea 2. XUMUA C JIEMEHTAMHA OKOJIOI'U 30
BBeagenne Coaep:xanue yueOHOro MaTepuaJia
XuMudeckasi KapTHHA MUpPa KaK COCTaBHAsl 4YacTh €CTECTBEHHO — HAYYHON KapTHHBI MUPA. 1
XuMudeckoe coliep:kanre yueOHon aucuurinabl «EcTtecTBo3HaHMEY.
IIpakTHYeckne 3aHATHS 0
KonTposabHbie padoTsl
CamocrosiTesibHas padoTa 00y4arOIMMXCH
Tema 7. OcHOBHBIE IOHATHS U Coaep:xanue y4eOHOro MaTepuaa
3aKOHBI XUMUU OcHoBHbI€ NOHATUSA XUMUU. OCHOBHBIE 3aKOHBI XMHH. 2
IIpakTHyecKkoe 3aHATHE 0
KonTposabHbie padoTsl 0
CamocrosiTesibHas padoTa o0yuyaroumuxcst
[ToaroroBuTh ycTHOE COOOIIEHNE «XUMUS KaK HAyKa» 1
Tema 8. [leproguueckuii 3aKoH 1 Coaeprxanue yueOHOro MaTepuasa
NEpUONYECKas CUCTEMA Otkpsitue Ilepuonnueckoro 3akoHa. Ilepuonnyeckas cucreMa XUMHUYECKUX AJIEMEHTOB /1. 2
XAMUYECKUX deMeHToB /1. . N. Menneneesa.
Meunneneena. 3navenue [lepuoauyeckoro 3akona u [leproaudeckoit CHCTEMBI.
IIpakTuyeckue 3aHATHSA 0




KonTpoJuabHbie padoTsl

CamocrosiTesibHast paboTa 00y4arOmMXCs
BblyunTh XMMHUYECKHE 3HAKU

Tema 9. CtpoeHue BeniecTa

Conep:kanue y4eOHOIro MaTepuaa
Wonnasi, KOBaJIEeHTHAsI XUMUYECKasl CBSI3b.
MeTaJIJII/I‘-IGCKaSI, BOAOPOAHASA XUMHUYCCKAA CBA3b.

HpaRTn'{ecmle 3aHATHUSA

KonTtposabHbie padoTsl

CamocrosiTesibHas padoTa 00yyaroumuxcst
CocraButh Tabnuny «THUOBl XUMUYECKUX CBSI3EH»

Tema 10. Boxa. PacTBopbl.

Conep:xanue yueOHOro MaTepuaJia
Bopa B npupoze, 6bITy, TEXHUKE U Ha IPOU3BOJICTBE.
PactBopsl. PactBopenue.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

KonTposbHbie padoThbl

CamocrosiTesibHas padoTa 00yyaromuxcst

Tema 11. Xumuueckue peakiiu.

Coaep:xaHue yueOHOro MaTepuasa
[ToHsITHE W TUTIBI XUMHYECKUX PEAKIIUH.

CxopocTh peakuuu U (paKTopbl, OT KOTOPHIX OHA 3aBUCHT.

HpaKanecmle 3aHATHUSA

KonTposabHbie padoTsl

CamocrosiTesibHas padoTa 00y4arOIMMXCH
3anucarb NPUMEPHI TUIIOB XUMHUYECKUX pEaKLIU




Tema 12. Heoprannueckue
COEIMHEHMSL.

Conep:xanue yueOHOro MaTepuaJa

Krnaccudukanus HeoOpraHMIeCKUX COSAMHEHU U MX CBOMCTBA. OKCHJIBI, KHCIIOTHI,
OCHOBAaHHS, COJIM. XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCTUHEHUI
B CBETE TEOPUH IJIEKTPOJUTHUYECKOHW JHMCCOLMALMM. MeTtaiuibl U HeMeTalibl. MeTaisl.
OO6mue ¢u3nueckue W XUMHUYECKHE CBOMCTBA METAJJIOB, OOYCIOBJIEHHBIE CTPOCHUEM
aTOMOB M KPUCTAJJIOB U MOJIOKEHUEM METAJUIOB B AJIEKTPOXUMUYECKOM Py HANPSKEHUMN.
O6mue criocoOs! nomyuenust MmetayuioB. CruiaBbl: yepHble U 1iBeTHbIe. Koppo3us metamios
U cnocoObl 3amuThl 0T Hee. Hemeramnel. OO0mias xapakTepuUCTHKa TIABHBIX MOJITPYIIT
HEMETAJJIOB Ha IpUMEpe TaJoreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HEMETA/UIOB. BaxHelmue COeNMHEHHs METAUIOB M HEMETAUIOB B MPHUPOJE U
XO3SIIICTBEHHOM JI€ATEIbHOCTU YEJIOBEKa. 3alluTa OKPYXarolled Cpelapl OT 3arpsi3HEHUs
TSKEIIBIMU METAJUIAMHU, COEIMHEHUSAMH a30Ta, CEPBI, YIIIEpoa.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

KonTposbHbie padoThbl
KonTponbnas padota Ne 4 no reme «Heopranudeckue COeMHEHHUSL.»

CamocrosiTesibHasA padoTa 00yyaromuxcst
JlaTh CpaBHUTENBHYIO XapaKTEPUCTUKY METAJIJIaM U HEMETasliaM




Tema 13.Oprannueckue
COEIMHEHMSL.

Conep:xanue yueOHOro MaTepuaJa

OCHOBHBIE IOHATHSI OPraHUYECKONH XUMHUU U TEOPUSl CTPOEHUSI OPraHUYECKUX COCTUHEHUI.
[TonsTue usomepuun. Buasl nzomepun: CTpykTypHast (YriaepoaHOIO CKelleTa, MOJIOXKEHUS
KpaTHOM CBsI3W WM (PYHKIMOHAIBHOM TpYNIMBI), MPOCTPaHCTBEHHas. MHoroobOpasue
OpPraHUYECKUX COCAVHECHUN.

Yranesonopozsl. [IpenenpHele U HENpeAeIbHbIE YIIIEBOAOPOAbl. CTPOEHHUE YIIIEBOJOPOIOB,
XapaKTepHble XMMHMYECKHE CBOMCTBa yrieBomoponoB. [IpeacraBurenn yrieBomopoaoB:
METaH, ITUJICH, alleTUJIeH, OeH301. [IpuMeHeHue yriaeBo1opo10B B OPraHu4eCKOM CHHTE3E.
Peaknust monmmepuszarmu. HedTb, ra3, KaMeHHBIM YTollb — TNPUPOIHBIE HCTOYHHKH
YTIEBOIOPOIOB.

Kucnoponcoaepxamue opranndeckue Bemiectsa. CupTol, KapOOHOBBIE KUCIOTHI U
CIIO’)KHBIE A(UPBI: UX CTPOCHHWE W XapaKTepHble XMMUYecKHe cBoiicTBa. IlpencraBurenn
KHCIIOPOJICOAEPKAIMX OPraHU4YEeCKMX COCIMHEHUN: METWJIOBBIM M OITWIOBBIM CIHPTSHI,
IJIMLEPUH, YKCYyCHasi KUCI0Ta. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT. JKUpBI Kak
CIIO’)KHBIE A(QUpBL. YIJIEBOABL: IJIOKO3a, KpaxMmas, Ie/ulroiio3a. A30Tcoaeprkaliue
OpraHUYeCKHe COeAMHEHUs. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u Ouosiornyeckas
¢byHknus 0enKoB. XMMHUECKUE CBOWCTBA OENMKOB. I'eHeTHUecKasi CBS3b MEXAY KiaccaMu
OPraHUYeCKUX COCTUHECHUH.

IIpakTHYecKkue 3aHATHS

KonTtposabsHbie padoTsI

o

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

Tema 14.XuMus 1 )KU3Hb

Coaep:xaHue yueOHOro MaTepuasa

XUMUA W OpraHu3M 4YeJoBeKa. XHMHUYECKUE DJIEMEHThl B OpPraHu3Me YeJIOBEKa.
Oprannueckue © HeopraHnuuyeckwe BemiecTBa. OCHOBHBIE KHU3HEHHO HEOOXOJUMbIe
CoeMHEHUs: ONKH, YTIEBOIBI, XHUPbI, BUTAMUHBI. YTIEBOJBI — TJIABHBIH HCTOYHUK
SHepruu opranusma. Poib kupoB B opraHuszme. XOJECTEPUH M €ro pojib B 37J0pPOBbE
4yenoBeKka. MMUHEpanbHbIE BEIIeCTBA B NPOAYKTaX TMHTAHUS, MUIIEBBIE J100aBKH.
ClanancupoBaHHOe uTaHue. Xumus B ObITy. Boma. KauecTBo Boibl. Motomine u YucTsime
cpenctBa. [IpaBuna 6e3omacHoii pabOTHI CO CPEeICTBAMU OBITOBON XMMHH.

IIpakTuyeckue 3aHATHSA




KonTpoJuabHbie padoTsl
KonTponbHas padota Ne 5 mo teme «XUMUS U KU3HB»

CamocrosiTesibHast paboTa 00y4aromMXCcs

Paznen 3.

BHNOJIOI'Us C 3JIEMEHTAMMH 3KOJIOI'MA

26

Tema 15.Knetka

Conep:kanue y4eOHOTro MaTepuaa

Ucropus nzydenus kiaetku. OCHOBHBIE NIOJIOKEHUS KJIETOYHOM Teopun. Kietka —
CTPYKTypHO-(pYHKIIMOHAIbHAA (dJIeMeHTapHas) eauHuna xu3Hu. CTpoeHue KIETKH.
[IpokapuoTbl ¥ 2YKapHOThl — HM3IIME W BBHICIINE KJIETOYHBbIE OpraHu3mbl. OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH »ykapuoT. [loBepxHocTHBIN ammapaTr. CxemMaTHYHOE
OMHUCAHUE >KUJKOCTHO-MO3aWYHOM MOJENIMU KJIETOYHbIX MeMOpaH. [lurommazma —
BHYTpPEHHS cpela KJIETKH, opraHouab! (opranesibl). Kierounoe siapo. @yHkuus suapa:
XpaHEeHHe, BOCIPOM3BEIACHUE U Tepefada HACIEACTBCHHOW HHGOPMAINK, PETyJISIHs
XUMHUYECKON aKTUBHOCTH KiIeTKH. CTPYKTypa ¥ QyHKIIUHU XPOMOCOM. AYTOCOMBI U MOJIOBBIE
XpoMOcOMBL. buonornueckoe 3HaueHHWE XMMHUYECKUX dJeMeHTOB. Heopranunueckue
BEIECTBA B COCTaBe KJIETKU. Poib BOABI Kak pacTBOPUTENS M OCHOBHOTO KOMIIOHEHTa
BHYTpEHHEH cpenbl opranu3MoB. Bupycel u Oaktepuocdaru. Heknerounoe crtpoeHue,
YKU3HEHHBIN IIUKJI M €70 3aBUCUMOCTh OT KJIETOYHBIX (JOpM XH3HU. Bupychl — Bo30yauTenn
WH(EKIUOHHBIX 3a00eBaHui; TMOHATHE 00 OHKOBHUpycaX. Bupyc wummyHomedumnura
yenoseka (BUY). Ilpopunaxkruka BUY-undpexunn.

IIpakTHYecKkue 3aHATHA

KonTpoabHbie padoThl
KonTponbnas padota Ne 6 o reme « Kiierounslil ypoBeHb»

CamocrosiTesibHas padoTa 00y4arOMMXCH




Tema 16.Opranusm.

Conep:xanue yueOHOro MaTepuaJa

Opranusm — enuHoe 1enoe. Muoroo6pasue opranu3mMoB. OOMeH BELIECTBOM U YHEPTHUEH ¢
OKpY>Karole cpeiaod Kak HeoOXOAMMOE YCJIOBHUE CYIIECTBOBAHUS >KUBBIX CHCTEM.
Croco0HOCTh K CaMOBOCIIPOM3BEACHHIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH IKHBBIX
opranu3moB. JleneHue KIEeTKH — OCHOBAa POCTa, Pa3BUTHUS U PA3MHOXKEHHSI OPraHHU3MOB.
becrionoe pasmuoxkenue. [lonoBoii npouecc u monoBoe pasmMHokeHue. OIII0A0TBOPEHNE,
ero OMOJIOrMYecKoe 3HaYCHHUE.

[lonstne 00 WHAWBHUIYyaJIbHOM (OHTOTE€HE3), SMOpPHOHAIBHOM (IMOpPHOTEHE3) W
MOCTAMOPHOHAIBHOM pa3BUTUH. VHAMBUAYyaIbHOE PA3BUTHE YEIIOBEKA U €T0 BO3MOXKHBIC
Hapymienus. OOIIMe IPECTaBICHUS O HACICICTBEHHOCTH H M3MEHYHBOCTH. | eHeTHIecKas
TEPMHUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieoBanus. HacienoBanne mpu3HaKoB y
gyenoBeka. [TomoBeie xpomocombl. CIIeTIJIeHHOE ¢ MOJIOM HaclieoBaHue. HaciencTBeHHbIe
00J1e3HU YeNoBeKa, UX MPUIUHBI U podunakTuka. CoBpeMEeHHbIE IPEICTABICHUS O TeHE U
reHOMeE.

IIpakTH4yeckue 3aHATUSA
[Ipaktuueckoe 3anstue Ne 5 Pemienue snemMeHTapHbIX TEHETUUECKHUX 3a/1a4.

KonTposabHbie padoTsl

CamocrosTeabHas paﬁoTa oﬁyqalonmxm




Tema 17.

Bun.

Conep:xanue yueOHOro MaTepuaJa

DBOJIOIMOHHAS TEOPHUS U €€ POJib B POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTuHbl mupa. Bua, ero kpurepuu. llomymsimuss kak CTpyKTypHas €IMHMIIA BUAA U
sBomtouMd. CHHTETHYECKass TeOopHsl SBOJIOUUMU. JIBHKYIIME CHIIBI 3BOJIIOLUH B
COOTBETCTBMM ¢  CHHTeTHYecKod Teopueidt osBomonmu (CTD). ['enermyeckue
3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO MpoIiecca.

Pesynbrarel sBomtonnu. CoxpaHeHHe MHOrooOpasusi BUJOB KaK OCHOBAa YCTOWYHBOTO
pazButus Ouocdepnl. [IpuunHbl BhIMHUpaHHS BHUAOB. buonornueckuil mporpecc u
OHMOJIOTMYECKHIA perpecc.

['unoTe3sl MPOUCXOKACHUS KU3HU. Y CII0)KHEHUE KUBBIX OPTaHU3MOB Ha 3eMIIe B
IIPOLIECCE 3BOJIOLUU. AHTPOIOI€HE3 U €ro 3aKOHOMEpPHOCTH. JloKa3aTelbCTBa pPOACTBA
YeJIOBEKa C MIICKOMUTAIONIMMH >KUBOTHBIMU. JKOJOTHYECKHE (DaKTOPBl aHTPOIIOTCHE3a:
YCIIOKHEHUE MOMYSIMOHHON CTPYKTYphl BUJa, U3TOTOBICHUE OPYAUN TPyAa, Mepexo]] OT
pPacTUTENBFHOTO K CMEIIAHHOMY THIY TMHTaHUS, HCHOJb30BaHUe OrHA. [losBrneHue
MBICITUTEIbHON JIEATEIBbHOCTH M WICHOPA3AEIbHOW peuu. [Umore3bl MpPOUCXOKICHUS
KU3HU.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

KoHTpoabHbIE padoThI
Kontponbnas padota Ne 7 mo teme «Bum»

CamocrosiTesibHas padoTa 00y4arOIMIMXCH
Brimucarbs OCHOBHBIE THIIOTE3BI IPOUCXOKICHUS JKUZHU




Tema 18.OkxocucteMsl. Coaeprxanue yueOHOro MaTepuaa

[Ipenmer 1 3a7auu SKOJIOTUHU: Y4eHHE 00 KOJOTMYECKHX (PaKTOpax, ydeHHe 0 cooOIIecTBax
OpraHu3MoOB, yueHHe o0 brocdepe.

Okonorndyeckue (HakTopsl, 0COOEHHOCTH MX BO3ACHCTBHS. DKOJIOTHMUYECKAsi XapaKTePHCTUKA
Buzna. [lonatue 00 sKkojormyeckux cucremax. llemw muranus, TpoduuecKue YpOBHH.
buoreoneno3 kak skocuctema. buorneHo3 m OHMOTON Kak KOMIOHEHTHI OHMOTEOIeHO3a.
buocdepa — rnobanpHas skocucrema. Yuenue B. 1. Bepuamckoro o 6mocdepe. Poib
KHUBBIX OpraHm3MoB B Omocdepe. buomacca. buonorndeckuii KpyroBopor (Ha mpuMepe
KpyroBopota yriepoaa). OCHOBHbIE HampaBJCHUs BO3JCHCTBUS YeJOBEKa Ha Ouocdepy.
OcoOEHHOCTH arpo’KOCUCTEM (arpOIIEHO30B).

HpaKanecmle 3aHATHUSA

KonTposabHbie padoTsl

CamocrosiTesibHasA padoTa 00yyaroumuxcst
CocTaBuTh 1I€Nb HUTAHUS

JAnddepennupoBaHHbIi 32a4ET

Koncyabranuu

Jljis XapaKTepUCTUKHU YPOBHSI OCBOCHHS yUeOHOr0 MaTepraia UCIOJIb3YIOTCS Cleaylomne 0003HaYeHUS:
1.— o3HakomMuTENbHBIN (Y3HABAHHE PAHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);
2.— peTPOAYKTUBHBIN (BBITIOJIHEHUE JIEATEIHLHOCTH 110 00pa3ily, HHCTPYKIIMH UK TI0JT PYKOBOJICTBOM);

3.—IpOIYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSATENIbHOE BBINIOJHEHUE e TEIBLHOCTH, PEIEHHE MPOOJIEMHBIX 3a/1a4).




3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCIUTLIIVHBI
3.1. YueOHO-MeTOANYECKOEe 1 MATEPHAIBLHO-TEXHHYECKOe

o0ecnevyenne mporpamMmsbl yueOHou aucuuniannabl OYIL12 EcrectBo3HaHue

OcBoenue nporpammel yueOHoU mucuumiinabl OVYIL.12 EctectBo3Hanue
MpeanojaraeT Haau4yre y4eOHoro kabuHeTa.
O6opynoBanne yueOHoro kabunera EcTecTBo3HaHHE U pabOUnX MECT KaOMHETA!
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
- pabouee MecTo mpernoaaBaTes;
- HaTypaJibHble OOBEKTHI (’KUBBIE PACTEHUS U )KUBOTHbIE, KOJUIEKIINH, repOapun);
- npubopel, MOCyda, NPUHAIJIEKHOCTH JUIs TPOBEACHUS JIEMOHCTpALUil U
71a00paTOPHBIX PadoT;
- MYJISIKH, MOJIEIH, peibedHbIC TaOIUIIbI;
- MOCOOMS HAa MEYaTHON OcCHOBe (TaOJuIIbl, KapThl, YUEOHUKHU, NUJAKTUYECKUN
Martepuai 1 T.1.);

TexHuueckue cpeacTBa 00ydeHUs:
— KOMIIBIOTEP
— TPOEKTOP
— 3KpaH

B Oubnuoreunsli (QoHA BXOIAT YYEOHUKH, Y4YEOHO-METOJIUYECKUE
koMmmuiekTel  (YMK), oOecrneunBaromue OCBOGHHE YYCOHOM  JTUCHUIUIMHBI
«EcTtecTBO3HAHME», pEeKOMEHAOBAHHbBIC WJIM JOMYIICHHBIE IJIS UCIOJIB30BAaHUS B
po(ecCuOHANbHBIX o0pa3oBaTeIbHBIX OpraHu3alMsIX, peanu3yroumx
o0pa3oBaTeNbHYyI0 MPOTpaMMy CpeIHero oOmero oOpa3oBaHMs B Ipezenax

ocBoenus OIIOII CIIO na 6a3e 0oCHOBHOTO 00IIIET0 00pa30BaHUsI.



3.2. MudopmanuonHoe odecnedenne 00y4eHust
(mepeveHb PEKOMEHIyeMbIX YUeOHbIX n3aanuii, UHTepHeT-pecypcos,

JIOTIOJTHUTEIBLHOU JTUTEPATYPHI)

OcHOBHBIC HCTOYHUKH
1. KoucrantunoB B.M., Pe3anoB A.I'., ®aneesa E.O. O6mias ouonorus. —
M., 2018.
2. JmutpueBa B. JI. ®uszuka VYueOHuUK 11 mpodeccuil W crenuaibHOCTEN
TexHuueckoro mpoduias — M., 2017.

3. Tabpuensan O.C. Xumust: yueO. 11 mpodeccuii u crenuanbHOCTEN TEXHUYECKOTO
npoduig — M., 2018.

]_IOHO.]IHI/ITCJ'IBHBIC HCTOYHHKH

1. 3BepeB A.T., Ky3nenos B.H. Dkonorus meroguueckoe nocodbue 10-11 kmacc. —
M.,2016

2. KosznmoBa T.A. TemaTnueckoe M TOYpOYHOE IUTAHWPOBAHHME IO OHMOJOTMH K
yueOHuky Kamenckoro A.A., Kpuckynoro E.A., Ilaceunuka B.B. «OOmas
ouosorust. 10-11 xmacce» 2018

3. Tymukun E. 1. .O0mias 6MojoTHS ¢ OCHOBAaMHU JKOJOTHU U TIPUPOJTO0XPAHHON
nesteabHocTH— M., 2017.

4. Tlepeimikua A.B. ®usuka. 7, 8, k1. — M., 2018.

5. KacesanoB B.A. ®usuka. 10 ki1.: YueOHuk 1t o01ieo0pa3oBaTeIbHbIX YUeOHBIX
3aBeneHuii. — M., 2017.

6. M'a6puensn O.C. Xumus. 9, 10, 11 k1. — M., 2018

7. Kamenckuit A.A., KpukcynoB E.A., [laceunuk B.B. buosnorus. Beenenue B
o01Iyr0 OHOJIOTHIO M AKoJI0THI0. 9 KIi1. — M., 2018.

DJIEKTPOHHBbIE pecypcehl:
http://nrc.edu.ru/est/
http://www.livt.net/



http://nrc.edu.ru/est/
http://www.livt.net/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM
JTUCHUATIIMHBI

KoHTpormb W oOIleHKAa pe3ylbTaToOB OCBOCHUS YYEOHOW JIMCIMIUIMHBI
OCYILECTBIIETCA IMIPENOAaBaTeIeM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX U
TEOPETUUECKUX  3aHSATHH, KOHTPOJBHBIX pPabOT, a TakKe BBITOJHEHUS

06y‘-IaIOI_HI/IMI/IC$I HHAUBUAYaJIbHBIX 3aﬂaHHﬁ.

Pe3yabTaThl 0CBOEHHUSA ®opMbI 1 METOAbI
YueOHO# JUCHMILUTHHBI KOHTPOJISl U OILleHKH
pe3yJbTaTOB 00y4YeHMSsI

¢* JMYHOCTHBIX:




— YCTOWYMBBINA UHTEPEC K UCTOPUU U TOCTUKEHUSIM B
00J1acTH €CTECTBEHHBIX HAYK, YyBCTBO TOPIOCTH 32
POCCHIICKHE €CTECTBEHHbIC HAYKHU;

— FOTOBHOCTb K MPOJIOJKEHHUIO 00pa30BaHus,
MOBBIIICHUIO KBATU(PUKAIIUU B U30paHHOM
po(ecCUOHATILHOM S TENIBHOCTHU C
MCITOJIb30BAaHUEM 3HAHUI B 00JaCTH €CTECTBEHHBIX
HayK;

— 00BEKTUBHOE OCO3HAHHE 3HAUUMOCTH
KOMITETEHLIUI B 00JIACTU €CTECTBEHHBIX HAYK IS
YesloBeKa U 00IIeCTBa, YMEHUE UCIIOJIb30BaTh
TEXHOJIOTUYECKHUE JOCTHXKEHUS B 001aCTH (DU3UKH,
XUMUH, OUOJIOTHY JJIs TIOBBIIIEHHS] COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BRIOpAaHHOM
npo¢eCCUOHATILHON JIEATEIbHOCTH;

— YMEHHE IPOAHAIN3UPOBATh TEXHOTEHHBIE
MOCJEACTBUS JIJIsl OKpY>Karollen cpe/ibl, ObITOBOM U
MPOU3BOICTBEHHOM J€ATEIbHOCTH YEIOBEKA;

— FOTOBHOCTb CAMOCTOSITEJIBHO JOOBIBATH HOBBIE JIJISI
ce0sl eCTECTBEHHO-HAY4YHbIE 3HAHMUS C
MCIIOJIb30BaHUEM JIJIS1 ’TOTO JOCTYIHBIX NUCTOYHUKOB
uHdopmaIuy;

— YMEHUE YNpPaBIATh CBOEH MO3HABATEIbHOMN
NEATEIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YPOBHSI

COOCTBEHHOTI'0 UHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

— YyMEHUE BBICTPaUBaTh KOHCTPYKTUBHbBIC
B3aMMOOTHOIICHUS B KOMaH/€ 10 PEUICHUIO 00X

3a7a4 B 00JIaCTH €CTECTBO3HAHHS;

IIpoBeneHue 151
OLICHUBAHUE YCTHOTO
ornpoca

KonTtpons 3a
BBIIIOJIHEHHEM

MPaKTUYECKON pabOThI

NuauBrayanbHbIN OPOC

MCTOAOM TCCTUPOBAHHUA

* METANIPpeAMETHDBIX:




— OBJIaJICHUC YMCHHUSIMHU ¥ HaBBIKAMHU PA3IMYHBIX
BUJIOB ITO3HABATEIHLHON ACATCIBHOCTH IS U3YICHHS
pasHbIX CTOPOH OKPYKAIOIIEr0 €CTeCTBEHHOTO0 MUPa,
— IPUMEHECHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOMFOICHUS, HAYYHOTO SKCIICPUMEHTA) JJIS
U3YYEHHUS Pa3IMYHBIX CTOPOH €CTCCTBCHHO-HAYYHOM
KapTHHBI MUPA, C KOTOPBIMU BO3HUKACT
HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM
cdepe;

— YMEHHE OTPEICIIATh IEH U 33J]a4H JCATCIIbHOCTH,
BBIOMPATH CPEACTBA JIJIS UX JIOCTHIKCHUS Ha
NPaKTHKE;

— YMCHHE UCIO0JIB30BaTh PAa3IMYHBIC UCTOYHUKH JIJIS
MOJIYYCHHUS CCTCCTBEHHOHAYYHOH MH(MOPMAIINH H
OLICHUBATH €€ JIOCTOBEPHOCTD IS JOCTHKCHHS

ITIOCTAaBJICHHBIX HGJ’IGI?I H 3aj1a4,

IIpoBeneHue u
OLICHUBaHUE YCTHOTO
omnpoca

OueHka 3HAHUU

MCTOAOM TCCTUPOBAHHA

KonTtpons 3a
BBITIOJTHEHHUEM

MPaKTUYECKON paboTOit

¢ IIPCAMETHDBIX:




— ¢c(pOpMHUPOBAHHOCTH TIPEACTABICHUM O 1ETOCTHOM
COBPEMEHHOW €CTECTBEHHOHAYYHOUN KapTUHE MUPA,
MIPUPOJIC KaK €IMHOM 1IEJIOCTHON CUCTEME,
B3aMMOCBSI3H Y€JIOBEKA, TPUPO/IbI U OOIIECTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax
BcenenHnoii;

— BJIAJICHHE 3HAHUSIMHU O HanboJiee BaXKHBIX
OTKPBITHSAX M JIOCTHXKEHHSIX B 00J1aCTH
€CTECTBO3HAHUS, MOBJIMABIINX HA YBOIIOLINIO
MIPEICTABICHUHA O TIPUPOJIC, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

— c(hopMUPOBAHHOCTH YMEHUS TPUMEHSTH
€CTEeCTBCHHO-HAYYHbIC 3HAHUS JIJI1 OO BSICHEHUS

OKPY’KAIOITUX SIBIICHUM, COXpaHEHUS 37]0pPOBbS,
oOecneueHns 0€30IMaCHOCTH KHU3HEACITSITEHOCTH,
OEpEKHOT0 OTHOIICHUS K IIPUPO/IC, PAIlMOHATIBLHOTO
MIPUPOJIOTIOIB30BAHUS, & TAK)KE BBITIOJIHEHUS POJIU
IPaMOTHOTO OTPEOUTES;

— ¢(pOpMHUPOBAHHOCTH MIPEACTABICHUA O HAYIHOM
METO/Ie TTIO3HAHUS TPUPOJIBI U CPEACTBAX U3YUCHUS
MeraM#pa, MaKpoMupa 1 MUKpOMHUPA; BIIaJICHUE
MIpUEMaMH €CTECTBEHHO-HAYYHBIX HAOIIOICHUM,
OTIBITOB, UCCJICIOBAHUI U OLICHKH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB;

— BIIaJICHUE TTOHATUIHBIM aIllIapaToOM €CTECTBEHHBIX
HayK, TTO3BOJISIONIUM TTO3HABATh MHp, Y4aCTBOBATH B
JUCKYCCHSIX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
WCITOJIB30BaTh PA3IMYHBIC HCTOUHUKH HH(POPMAITHH
JUTSI TIOJITOTOBKHM COOCTBEHHBIX Pa00T, KpUTUIECKU

OTHOCHUThCS K coobmieHusM CMMU, conepxanium

OuenuBanue

orpoca

YCTHOI'O

[IpoBeneHne U oOIEHKA

MPAKTUYECKOH padOTHI

KonTtpons

TCCTUPOBAHUCM

3HAHUHN




Hay4HYI0 HH(pOpMaIIHIO;

— c¢(OpMUPOBAHHOCTh YMEHUI TOHUMATh
3HAYMMOCTb €CTECTBEHHO-HAYYHOTO 3HAHUS JJIS
KQ)KJIOTO YeJIOBEKa HE3aBUCHMO OT €ro
po(hecCHOHANBEHOM JEATENbHOCTH, Pa3InyaTh (GaKThl
Y OLICHKH, CPABHUBATh OLICHOYHBIE BBIBO/IbI, BUJETh
UX CBSI3b C KPUTEPUSMHU OLEHOK U CBSA3b KPUTEPHEB C

OIPEICIIEHHON CUCTEMOM LIEHHOCTEM.




HNPUJIOXKEHHUE 1
K paboueit mporpamMme y4eOHOU TUCITUTITHBI

MJIAHUPOBAHUE YYEBHBIX 3AHATHUHA C UCITOJIb30BAHUEM
AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM U METO0OB

OBYYEHUA CTYAEHTOB
Ne AKTHBHbBIE U
n/n Tema yueOHOIo 3aHATHA KoJu-Bo yacos HHTEPAKTHUBHBbIC (POPMBI H
MeTOAbI 00y4YeHH S
1. MexaHu4eckoe IBUKEHHUE. 1 JeKIus
2. 3aKOH COXPAHEHUS UMITYJIbCa 1 IIpEe3eHTalus
3. bpoyHOBCKOE IBHKEHUE 1 CUTYyalMOHHBIN aHaJIN3
4, Hcnonb3oBanue poTodpdexra B TEXHUKE. 1 poJieBast urpa
S. CrpoeHue aTroMa: miaHeTapHasi MOAEIb U MOJEINb bopa. 1 npoOsIeMHast JeKIUs
6. Crtpoenue u pa3Butue BeeneHHoil. 1 CUTYaIIMOHHBIN aHAJIN3
7. Kocmonorus. 3Be3bl 1 BUPTYAJIbHOE MyTEIIECTBUE
8. OtkpeiTre Ileproanyeckoro 3akoHa. 1 JEKLUMSI-BU3yaIn3alus
9. ITepuomnueckas cucreMa XMMHUYECKUX dieMeHTOB []. 1. 2 poJieBas urpa
Meneneena.

10. | MonHas, KOBaJeHTHAsE XUMHYECKAasl CBSI3b. 1 MVHU-JTEKIUS
11. | Merannuyeckas, BOAOPOAHAS XUMUYECKas CBSI3b. 1 MUHU-JEKIUA
12. | Knaccudukaiys HEOpraHM4eCKUX COEIMHEHUN U UX CBOMCTBA. 2 MO3roBasi aTaka);
13. | Boaa B npupojie, ObITY, TEXHUKE U HA TPOU3BOJICTBE. 1 CUTyallMOHHBIN aHaJIN3




14. | IloHsTHE U TUIIBI XUMHYECKUX PEAKIIMA.. 1 rpynmnoBasi JUCKyCCHUs

15. | CkopocTth peaknuu u (paKToOpbl, OT KOTOPHIX OHA 3aBHUCHT. 1 CUTYallMOHHBIN aHAJIN3

16. MeTanisl 1 HEMETAJUIBI 1 JIACITYT

17. | Xumus B OBITY. 1 CUTYaIlMOHHBIN aHaJIN3

18. | CtpoeHue KIeTKH. 1 BUPTYaJIbHOE ITyTEUIECTBUE

19. | IIpokaprOThI U DYKapHOTHl — HU3IINE U BHICIIAEC KICTOYHBIC 1 poJieBas urpa
OpraHU3MBbl.

20. | UnauBuayanbHOE pa3BUTHE YEJIOBEKA M €TI0 BO3MOYKHbBIC 1 paboTa B MaJibIX Irpymnmnax;
HapYILICHUS.

21. OO6mue npeAcTaBIEHUS O HACIEICTBEHHOCTH U U3BMEHYMBOCTH. 1 [emoBas urpa

22. | I'unoTe3bl NPOUCXOXKICHUS KU3HU. 1 JeKIus




Jlucm uzmenenuii u 00NOAHEHUIl, BHECEHHDBIX 8 PADOUYIO NPOZPAMMY

No USMEHEHUA, oama eHeceHust USMEHEHU, No cmpaHuyvl C USMEHEHUEM,

BbBIIO CTAJIO

OcHosaHue:

Tloonucw JaUYa 6Heculeco USMEHEHUA




		2022-11-01T01:55:16+0400
	00d5f23e3358026404
	Хлопотова Елена Николаевна




