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1. TACIIOPT IIPOT'PAMMbI YYEBHOM JTUCIUILIUHBI
EcrecrBo3HaHue

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma y4eOHOM AMCUUIUIMHBI  SIBJISETCS YacThlO IPUMEPHOM  OCHOBHOM
npodeccrnoHaIbHOM 00pa3oBarenbHOM mporpamMmel B cootBeTcTBHH ¢ PI'OC 10 criennaibHOCTH
(cnermansHOCTSIM) CI1O 43.02.11 I'ocTHHUYHBIN cepBUC.

[Iporpamma y4eOHOW AWCHUIUIMHBI MOXXET OBITH HCIIONB30BaHA B JOMOJHHUTEIHHOM
npodeccHoHAIEHOM ~ 00pa3oBaHMM W TPO(ECCHOHAIBHOW  MOATOTOBKE  CIICIIUATIMCTOB
HanpaBJieHUHd o0pa3oBaHUE U TeNaroruka, chepa oOCIy)KUBaHUS B 00JaCTH MEXKIPEIMETHOTO
o0pa3oBaHus, MPH HATMYUN HETIOJIHOTO (CpeIHETo) 001mero oopa3oBaHusl.

1.2. MecTto y4eOHOM JMCHMIJIMHBI B CTPYKTYpe OCHOBHOW TMPodecCHOHATLHOM
o0pa3zoBaTe/ibHOI MPOrpaMMblI: BXOJHUT B 00I1€00pa30BaTEIbHBIN UK.

3. Hesn u 3a1a4u y4eOHOH AUCUUIIMHBI — TPEOOBAHMS K Pe3yibTaTaM OCBOeHUs y4eOHOit
AUCHHUILINHBI:

OcBoenmne cojaepxkaHusi ydyeOHOW nucuuIUIMHBL «EcTecTBO3HaHME» oOecrneunBaer
JOCTHKEHHE CTyJIEHTaMH CIEAYIOUIUX Pe3yabTaTOB:

* JINYHOCTHBIX:
JI1: ycToiuuMBBI MHTEPEC K UCTOPUU U JTOCTHKEHHUSIM B 00JIACTU €CTECTBEHHBIX HAayK, UYBCTBO
TOPAOCTH 32 POCCUIICKHE €CTECTBEHHbIE HAYKH;
JI2: TOTOBHOCTH K MPOJOJDKEHUIO O00pa30BaHHUs, MOBBIIIEHUIO KBaIU(UKAIMK B HU30paHHOMN
npodeccroHaIbHOM JIeATENIBHOCTH C UCIOJIb30BaHUEM 3HAHUM B 00JIACTH €CTECTBEHHBIX HaYK;
JI3: 0OBbEKTHUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIMH B OOJIACTH €CTECTBEHHBIX HAyK JUIf
4ejoBeKa M OOIIeCTBAa, YMEHHUE HCIOJb30BaTh TEXHOJOIMYECKUE JOCTHXKEHUS B OO0JIACTH
Gbu3uKn, XMMHUH, OMOJIOTMM JJsl MOBBILIEHUS COOCTBEHHOIO HMHTENIEKTYaJbHOTO DPAa3BUTHS B
BBIOpaHHOM MPOECCHOHATBHON IEATEILHOCTH;
JI4:yMeHHe mpoaHaIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUS IS OKpY)KAIOUel cpenbl, OBITOBOM
Y IPOU3BOJCTBEHHOMU ACIATEIBHOCTH YEJIOBEKA;
JI5: TOTOBHOCTh CaMOCTOSITEIBHO JOOBIBaTh HOBBIE Uil CE0sl €CTECTBEHHO-HAy4YHbIC 3HAHUSA C
UCIOJIb30BAHUEM JUISL 3TOTO JOCTYIHBIX HICTOUHUKOB HH(OPMAIUH;
JI6:ymeHue ynpaBiATh CBOEH ITO3HABATEIbHON JAESTEIBHOCTBIO, IIPOBOJUTL CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaIbHOI'O Pa3BUTHS;
JI7: ymeHue BbICTpanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLIEHUSI B KOMaH/E 110 PEIIEHUI0 00X
3aJa4 B 00JIACTH €CTECTBO3HAHHUS;

* MeTanpeIMeTHBbIX:
MI1: oBnaneHue yMEHUSAMHU U HABBIKAMU Pa3JIMYHBIX BUJOB IT0O3HABATEIBHON NEATEIBHOCTH UL
U3YYEHHUs Pa3HbIX CTOPOH OKPYKAIOILEr0 €CTECTBEHHOTO MUPA;
M2:mpuMeHeHe OCHOBHBIX METOJIOB MO3HAHMs (HAOIIOAEHUS, HAYYHOTO SKCIEpPUMEHTa) AT
U3YYEHHUs Pa3IUYHbIX CTOPOH €CTECTBEHHO-HAyYHOW KapTHUHBI MMpA, C KOTOPBIMHU BO3HUKAET
HE00X0AUMOCTh CTAJIKUBAThCS B PO ecCHOHATIBLHOM chepe;
M3:ymeHue onpenenaTh Lelu U 3aJauu AeTeIbHOCTH, BBIOMPATh CPEACTBA IS UX JOCTHIKECHUS
Ha IIPAKTHKE;
M4: ymeHue uCHOJIB30BAaTh PA3JIUYHbIE HCTOYHMKHU Ui IIOJIYYEHHS €CTECTBEHHO-HAyYHOU
uH(pOpMAaIUY U OLICHUBATh €€ JOCTOBEPHOCTD IS IOCTHKEHHUS IOCTaBIEHHBIX LieNel U 3aay;

* IpeMETHBIX:
I11:chopMHUPOBAHHOCTh MPEACTABIEHUM O ILETOCTHOH COBPEMEHHOW €CTECTBEHHO-HAY4HOM
KapTUHE MHpA, IPUPOJIE KaK €IUHOM LIEJIOCTHOM CHCTEME, B3aUMOCBS3H UYEJIOBEKA, IPUPOABI U
oO1iecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoil;



[12: BrnageHue 3HAHMSMH O HamOoJee BaXHBIX OTKPBITUAX M JOCTIKEHUSX B 00JacTu
€CTECTBO3HAHMUS, MOBIUABLIMX HA 3BOJIOLUIO IIPEICTABICHUIN O IPUPOJIE, HA PA3BUTUE TEXHUKU
U TEXHOJIOTHI;

I13: copmMHupOBaHHOCTH YMEHHUSI NPUMEHSTh €CTECTBEHHO-HAYYHBIC 3HAHUS Ui OOBSICHEHHS
OKPY>KaIOILHUX SBJICHUH, COXpaHEHHUs 3JI0pOBBS, oOecrieyeHus Oe3omacHoCTH
AKU3ZHEJESITEIbHOCTH, OepexHOoro OTHOLIECHHUS K pUPOJE, palMoOHaIbLHOIO
IIPUPO/IOIIOJIB30BAHUS, a TAK)KE BBITIOJHEHUSI POJIM TPAMOTHOTO NMOTPEOUTENS;

[14: chopMHUpPOBaHHOCTH MPEACTABICHUA O HAYYHOM METOJE MO3HAHUS NPUPOABI U CPEACTBAX
U3Y4YEHUs Meramupa, MakpoMupa ¥ MHKPOMHUpA; BJIaJCHUE NPHEMaMU €CTECTBEHHO-HAYYHBIX
HaOJI0IEHUH, OTIBITOB, UCCIIEIOBAaHUN M OI[CHKH JJOCTOBEPHOCTH IOJyYCHHBIX PE3YJIbTaTOB;

I15: BnajeHue MOHATUHHBIM armapaTroM €CTECTBEHHBIX HAayK, MO3BOJISIOLUIUM MO3HABaTb MHUP,
y4acTBOBAaTh B JUCKYCCUSIX II0 €CTECTBEHHO-HAyYHBIM BOIPOCAM, HCIIOJIb30BATH Pa3IMuYHbIE
HUCTOYHUKA HMHQOpPMAIMM JJs MOJATOTOBKU COOCTBEHHBIX pabOT, KPUTHUUYECKH OTHOCHUTHCA K
coobmenusm CMU, conepkammumM HaydHYI0 HHGOPMAIIHIO;

[16: chopmupoBaHHOCTH YMEHHUI NMOHUMAaTh 3HAYUMOCTb E€CTECTBEHHO-HAyYHOTO 3HAHUS AJIs
Ka)KJIOTO 4YeJIOBEKa He3aBHCHUMO OT €ro Mpo(eccuoHaIbHOM eATeNbHOCTH, pa3inyaTh (akThl U
OIICHKH, CPaBHMBAaTh OLICHOYHBIE BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPHUSIMHU OLEHOK U CBS3b
KPUTEPHUEB C ONPENEICHHON CUCTEMON IEHHOCTHIO

1.4. PexomeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHME NMPOrPaMMbl Y4eOHOI AUCHUIIMHBI:
MaKCUMaJIbHOM yueOHOU Harpy3ku obydaromerocs 114 yacos, B TOM 4ucie:

- 00s13aTeNbHOM ayAUTOPHON yueOHOM Harpy3ku oOydaroierocs 78 4acos;

- CaMOCTOATENHHOM paboThl 0OyJaromierocs 30 4acos;

- KOHCYJIbTallUM 6 4acoB.



CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOM IMCUMIIJIMHBI M BU/ABI Y4eOHOH padoThI

Bun yueOHoii padoTbl

Oovem uacos

MakcumajibHas yueOHasi Harpy3ka (Bcero) 114
Oo0s13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCJIEC:
JIEKLIMOHHBIE 3aHATUSA 39
MPAKTUYECKHUE 3aHSATHS 39
CamocrosiTesibHas paboTa o0yuarouierocs (Bcero) 30
B TOM YHCIJIE:
Du3zuka 10
Xumus ¢ anemenmamu 3xon02uu 10
buonozus ¢ anemenmamu sxonocuu 10
Koncyabranumn 6

Urorosas arrectamus B hpopme 1 cemectp - /lpyeas ¢popma konmpons,
2 cemecmp - oupepernyuposanuvlil 3auem




2.2. TemaTnuyeckuii IUIaH U cofiep:kaHue yueOHOM qucuuiuinabl EcrecTBo3HaHue

HaumenoBanue Coaepikanue y4eOHOro marepmuaa, JadoparopHble padoTbl M NpaKkTHYeckHe 3aHATHA, | O0bem Yposenn
pa3aeyioB U TeM CaMOCTOsITe/IbHASA padoTa odyualonmxcs, KypcoBasi padbora (IPoeKT) (eciu npedycmompersl) 4acoB OCBOEHU
|
1 2 3 4
Pazneua 1. OU3NKA
Tema 1.1. CopepxaHue yaeOHOTro MaTepralia 6
MexaHnuka. OcHoBHbIE HayKH O npupoje (pusuka, XuMusi, OMOJIOTHS), UX CXOJACTBO M oTianuusd. EctectBenHo— | 1
Hay4YHbI METO]] IO3HAHMSI M €r0 COCTaBJISIOLIME: HAOII0IEHNE, U3MEPEHUE, SKCIIEPUMEHT, THIIOTE3a,
TeopUs
1 | BBeaenue. 1
MexaHndeckoe NBIIKEHHE, €r0 OTHOCHTEIBLHOCTh. 3akoHbl nuHamuku Mcaaxka Hrrorona. 3akon | 1
BCEMUPHOTO TATOTEHUSI.
2 ‘ IIpakTHYecKoe 3aHATHE: MEXaHUYECKOE IBMKEHUE. 3akoHbl HproTOHA. 2
NmMnynsc. 3aKOH COXpaHEHMs] UMITYJIbCA. 1
3 \ IIpakTHYecKoe 3aHITHE: 3aKOH COXPAaHCHUS HMITYJIbCa. 2
[ToreHnmanpHass U KUHETHYECKAss SHEPTHsS. 3aKOH COXpaHEHUs MeXaHW4yeckoW sHepruu. Pabora m | 1
MOIIHOCTb.
4 \ IIpakTHYecKkoe 3aHsATHE: 3aKOH COXPAaHEHUS SHEPTHH. 2
Mexanndeckue koaebanus. [lepron n yacrora koneObaHmid. 1
5 | Mexannueckue KoseGanusi. 2
Mexanuyeckue BoJHbl. CBOMCTBA BOJIH. 3BYKOBbBIE BOJIHBI. 1
6 | MexanuuecKkue BOJIHBI. 2
Camocmosamenvuas paboma obyuarowuxcs no y4eOHUKy: BBIIOJIHEHHE AOMAIIHUX 3aaaHuil mo | 1
pazzeny 1.
PeakTuBHOE ABMKEHUE TEN B IPUPOJIC U TEXHUKE.
Cunbl B IpUpOJIE: YIIPYrOoCTh, TPEHUE, CHIIA TSHKECTH.
VYbTpa3ByK U €ro UCHOJIb30BaHUE B TEXHUKE U MEUIIUHE. 2
Peghepamusnas paboma obyuarowuxcs no npeonazaemor memamuxe:
Brnusinue nryma Ha OpraHu3M 4eloBeKa.
Bkinag VMicaaka HeloToHa B pa3BuTHe (QU3UKU.
Tema 1.2. Conepxanue yueOHOTO MaTepuaa 6
TenyoBble ABICHUSA. Hctopust aromuctuueckux yueHuil. HaOmioneHuUss W ONBITHI, TMOATBEP)KJAIOIIME AaTOMHO- | 2

MOJICKYJIAPHOC CTPOCHUC BCUICCTBA. Macca u PasMEPbI MOJICKYIIL. TennoBoe ABIKEHUE. TeMnepaTypa
KaK MCpa CpC,Z[HCfI KHHETHYSCKOM OHCPIruun 4aCTHUII.




1 | ATomMHO-MoJIeKy IsipHOE cTpoeHHe BemecTBa. TemmepaTypa.

OObsicHEHHE arperaTHbIX COCTOSHHH BemiecTBa M (ha30BBIX IEPEXOJ0B MEXIy HHUMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHBIX IIPEJACTaBICHUM.

2 | ArperaTHbie coCTOSIHHS BelIecTBa.

3aKkoH COXpaHCHUWA SHEPIUU B TCIJIOBBIX ITPOLICCCAX.

3 | MpakTuyeckoe 3aHsTHE: TIEPBHI 3KOH TEPMOTHHAMUKIL

HeoOpaTumblii XapakTep TEIUIOBBIX MTPOIECCOB. TeIIOBbIE MAITUHBL

4 ‘ IIpakTHYecKoe 3aHATHE: BTOPOM 3aKOH TEPMOJAMHAMUKHU. TEIIOBbIE IBUTATENM.

Camocmosmenvhas paboma oOyuarowuxcsi no y4eOHUKY: BBIIOJHEHHE JOMAITHUX 3aJaHuid IO
pazneny 2.

TennoBele qBUTATENHN, HX TIPUMEHEHHE.

DKosorndeckne npoOIeMbl, CBI3aHHBIC C TPIMEHEHHEM TETUIOBBIX JIBUTATEINEH.

Peghepamuenas paboma obyuarowuxcs no npeonrazaemoi memamuxe:

Muxaunn JlomoHocoB—Benukuii pycckuii yueHblii-QU3UK.

Tema 1.3.
JJIeKTPOMarHuTHbIE
sIBJICHHS.

Conepxanue yqeOHOTO MaTepuaia

DIEKTpUYECKHE 3aps/ibl M UX B3aUMOJIEHCTBHE. DIIEKTpHUecKoe 1oje. [IpoBogHUKN 1 M30I4TOPHI B
JIIEKTPUYECKOM I10JI€

1 | DekTpuyeckoe noJe.

[ToctostHHBIN AnekTpuyeckuil Tok. Cuia ToKa, HANPSKEHUE, JIEKTPUUYECKOE COMPOTUBIIEHUE. 3aKOH
Oma 1J1g yJacTka IeMu.

2 | MpakTHYeckoe 3aHSITHE: IIOCTOSHHBIN TOK.

TermoBoe nelCTBUE ANEKTPUUECKOTO TOKA U 3akoH J[xkoyis-JIenna.

3 | 3akon [Ixoyas—Jlenna.

MaruutHoe TMoJie TOKa M JCWCTBHME MArHUTHOTO TMOJS Ha MPOBOJAHUK C TOKOM. SIBlieHUe
AJIEKTPOMArHUTHOM MHIYKIUH. DJIeKTporeneparop. IlepeMennslii TOK.

4 ‘ HpaRaneCKoe SAHATHEC: MAaIrHUTHOC I10JIE U DJICKTPOMArnuTHas MHAYKOHA.

SHGKTpOMaFHI/ITHbIe BoaHEL CBeT Kak QJICKTPOMArurMTHasd BOJIHA.

5 | DIeKTPOMATHHTHBIE BOJIHBI.

HNurepdepennus u nudpakmaus ceera.

6 \ CBojicTBa BOJIH.

Camocmosimenvhas paboma oOyuarowuxcsi no y4eOHUKY: BBIIOJHEHHE JOMAIIHUX 3aJaHUi TI0
pazneny 3.

[lepcnieKTHBBI Pa3BUTHS AIIEKTPOTpaHcopTa. [IpernmyiiecTBa AIeKTPOIBUTATENS KaK SKOJIOTHICCKA—
YHCTOTO JIBUTATEIIS.

Peghepamusnas paboma odbyuarowuxcs no npediazaemorl memamuxe:

DJIEKTPOMArHUTHOE TIOJIE, €r0 MPOSBICHUS U BIMSHUE HA YCIOBEKA.




Tema 1.4.
Ctpoenue aroma "
KBaHTOBas (pusmuka.

Conepkanue yaeOHOrO Marepuaia

(o]

®oTo3¢hdEeKT U KOPIYCKYIsIpHbIe CBOMCTBa cBeTa. CTpoeHHe aroma: TUIaHeTapHas MOJEIb U MOJIENb
bopa. Ilornomenue u nucnyckanue csera aroMoM. KBaHTOBaHME SHEPTUU.

1 \ ®ororpdext. CTpoeHue aToma.

Ctpoenue aTOMHOTrO sijipa. PagnoakTHBHbBIC W3JTyUYCHHUS.

2 ‘ HpaKTI/I‘leCKOC 3aHATHE. AaTOMHOC A1PO0.

DHeprus pacillelUIeHusl aTOMHOT0 s/pa.

3 ‘ HpaKTI/I‘leCKOC 3aHATHE. SHCPIrUd aToMa.

Camocmosmenvhas paboma oOyuarowuxcsi no y4eOHUKY: BBIIOJHEHHE JOMAITHUX 3aJaHuid IO
pazneny 4.

Wcnonb3oBanue poTosddexra B TEXHUKE.

PagroakTUBHBIE M3ITydeHHS U UX BO3ICHCTBHE HA KUBBIE OPTaHU3MBI.

SlnepHasi SJHEpPreTHKa U YKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C €€ NCIIOJIh30BAHNEM.
Peghepamuenas paboma obyuarowuxcs no npeonrazaemoi memamuxe:

Hunse bop B pusuke XIX—XX BB.

Pa3pea 2.

XUMHS C DJIEMEHTAMUA 5KOJIOI' M1

Tema 2.1.
Bonaa, pacTtBopbl.

Conepxanyie yaeOHOTO MaTepraa

Xumus, €€ B3aUMOCBs3b € dKoJsioruend. OCHOBBI 3KojoTMH. Bonma Bokpyr Hac. Du3nyeckue u
XMMHUYECKHE CBOMCTBA BoJbl. PacTBopeHne TBepaAbIX BEUIECTB U ra3zoB. MaccoBas 10:sl BelllecTBa B
pacTBope Kak croco0 BeIpaKEHUs COCTaBa pacTBOpA.

1 \ Bona, eé xumnuyeckue u (pu3nYecKue CBOMCTBA.

BOI[HBIG PECYPChI 3emiun. KauecTBo BOJBI. 3arp${3HI/ITeJ'II/I BOJBI U crnoco0nl ouncTKH. JKecTkas BOJa U
€C YMATYCHHUC. OHpeCHCHI/IC BOJBI.

2 \ KauecTBO BOABI, CIOCOOBI €€ OUMCTKH.

PaCTBOpeHI/IC TBCPAbIX BCIICCTB. MaccoBas J0JId BEHIECTBA B paCTBOPE.

3 | MpakTnyeckoe 3ansTHE

Ouncrka SanHSHéHHOﬁ BOJBI. yCTpaHeHI/Ie KECCTKOCTH BOIHEI.

4 | JlaGopaTopuas paGora

Camocmosmenvuas paboma obyyarowuxcs no y4eOHUKy: BBIIOJIHEHHE JOMAIIHUX 3aJaHuil 1O
paszeny S.
PactBopenue ra3os B xuakoctd. KagectBo Bozpl B FOxHO-CaxanuHcke.

Tema 2.2.
XuMHYeCKUe nmpouecchbl B
armocdepe.

CopepxaHue yueOHOTo MaTepuaa

Xumuueckuil cocraB Bo3ayxa. Atmocdepa u kiauMaT. O30HOBBIE JIBIPHI.

1 | Armocdepa u kiaumar.

3anH3HeHI/IC aTMOC(I)CpLI 1 ero UCTOYHUKH. O30HOBBIC JBIPEBL.

2 \ ATMmocdepa u eé 3arpsi3HeHue.




Kucnotueie noxau. Kucnorsl u menoun. [lokasarens KucinoTHoctu pactsopos pH.

3 ‘ Kuciornbie A0KIAU, KUCJIOTHOCTb PaCTBOPOB.

MexaHu3m 00pa3oBaHUs KHCIOTHBIX JOXxAeH. OnpeeieHue KUCIOTHOCTH CPEIBI.

4 \ JlabopaTopHas pa6ora

OmnpeneneHne XMMUIECKOTo cocTaBa atMocdepsl. M3mepenue yposHs CO;.

5 | JlaGopatopmuas paGora

Camocmosamenvuas paboma obyyarowuxcs no y4eOHUKY. BBIIOJIHEHHWE AOMAIIHUX 3aJaHui IO
pazneny 6.

3arpszuenue atmocdepsl B IOxHo-Caxanuncke, Ha CaxanuHe.

CBOWCTBO KUCJIOT U TIENOYEH, BIUSHUE COJIEH, KUCIIOT U IIeI0Yel Ha 3arpsi3HeHUE aTMOC(hEpHI.
Nuaukatopsl.

Tema 2.3.
Xumusa
yeJ0BeKa.

u

OpraHu3M

Coneprxkanne yaeOHOro MaTepuaa

XUMHAYECKHE DIIEMEHTHI B OpraHusMe YCJIOBCKa. OpFaHI/I‘—IeCKI/Ie N HCEOPraHMYCCKHEC BCHICCTBA.
OCHOBHBIC KHM3HESHHO HCO6XO}II/IMLIe COCOANMHECHUA . 6em<1/1, YrJI€BOJbl, ) KUPbI, BUTAMUWHBIL.

1 \ XHMMHYECKHI COCTAB OPraHM3Ma Yel10BeKa.

A30Tconep>KamHe BE€IICCTBA, aMHUHOKUCIIOTBI. CTpOGHI/Ie OCIKOBEIX MOJICKYIIL.

2 \ A3oTcoaep:xanme BelecTBa, 0ejJKHu.

Pob xupoB B opranusme, X0JIeCTEPUH.

3 | Ciosxubie 3puphl, KupBL

VYrneBoAbI-TIaBHBIH HWCTOYHWK SHEprum opranm3ma. Kiaccudukanus yriieBoJoB, CBOWCTBa,
MIPUMEHEHHE, HaX0XKJICHUE B PUPOJIE.

4 \ Yr/1eBobl-TJIABHbIN MCTOYHUK YHEPTUU OPraHu3Ma.

MI/IHepaJ'IBHBIe BCIHICCTBA B IIPOAYKTAX ITUTAHHA, ITUIICBLIC I[OGaBKI/I. C6aﬂaHCI/Ip0BaHHOG IIUTAaHUC.

5 | HMpaxrnyeckoe 3ansiTue

Amnanm3 coctaBa MOJIOKA.

6 | JIabopaTopuas paGora

OnpeﬂeneHHe putamuHa C B HaIIMTKax.

7 | JIaGopartopnas paGora

OnpeneneHHe COJACPKaHU KCJIC3a B IPOAYKTAX ITUTAHUS.

8 \ JlabopaTopnasi pabora

Camocmosimenvhas paboma obdyuarowuxcs no y4eOHUKy: BBIIOJHEHHE JOMAIIHUX 3aJlaHHi 0
pasneny 7.

MuHepaibHbIC BEIIECTBA B MPOJAYKTaX MUTAHUSA. JIUETHI.

Peghepamusnas paboma odbyuarowuxcs no npediazaemorl memamuxe:

PoJib pycCcKHX y4eHBIX B CHHTE3€ M MCCIICIOBAHUHM OCHOBHBIX YKU3HECHHO HEOOXOAMMBIX COCTUHCHHH.
MoJouHbI€ TPOTYKTHI—B JIFOOOM BO3pacTe.




BuramuHsl B HallleM IUTaHWUM.

Jl0GaBKH B MUIIEBHIX MPOIYKTAX.
I'enernuecku MOaM(PUINPOBAHHBIE TPOTYKTHI.
JIueTsl B )KU3HU CTYJICHTOB.

Paznea 3. B1OJIOT'MA C QJIEMEHTAMUI 3KOJIOT' M
Tema 3.1. CopepxaHue yueOHOT0O MaTepralia 7
Hauo6oJee o0mme buonorus, e€ B3anMMOCBA3b ¢ dKojorueil. OcHoBbl Ouosioruu. Ilousarne «xkus3Hb»y. OcHOBHBIE | 2
[IpeACTABJIEHHSA O KU3HH. MIPU3HAKU JKUBOTO: MTUTAHUE, IbIXaHUE, BBIJCICHHUE, PA3ApaKUMOCTh, MOJABUKHOCTh, Pa3MHOKECHHE,
poct u pazBurue. [lonstue «opranusm». PasHooOpasue >XMBBIX OpPraHW3MOB, TPUHIUIBI HX
KJIaCCU(DHUKAIIUH.
1 \ IloHATHSA «CKM3Hb U OPTAHU3MY.
Knerka—enuHuIa CTpOEHUS M JKU3HEIEATENBHOCTH opranm3ma. OOMeH BelIecTB W TpeBpaimieHue | 2
sHepruw B kieTke. Moinekyna JIHK—HocuTens HacmeacTBeHHON HHPOPMAIUH.
2 \ KileTka—eIuHUIIA CTPOEHNSI M )KM3HEIeATEeJIbHOCTH OPpraHu3Ma.
YpoBHUM oOpraHu3aniy >KMBOM MPUPOIbI: KIETOYHBIM, OpPraHU3MEHHbIN, HaJOpraHUu3MeHHbIN. | 1
DBOJIIOIHS KUBOTO. [[BIKYIIIME CHIIBI SBOJIIOIMN: HACJIEICTBEHHOCTh, H3MEHUYNBOCTh, €CTECTBEHHBIN
0TOO0D.
3 \ YPOBHHU OPraHM3aluM KMBOM KJIETKH. JBOJIIOIUSA KUBOTO.
PaccMoTpeHne KIeTOK U TKaHEeW B ONTHYECKUI MUKPOCKOTI. 2
4 | JIagopartopuas paGora
Camocmoamenvuas paboma obyyarowuxcs no y4eOHUKy. BBINOJIHEHHWE AOMAIIHUX 3aJaHui 1o | 3
pazzgeny 8.
P3HOOOpa3ue »KUBbIX OPraHu3MOB.
Tema 3.2. Copeprkanue yueOHOro MaTepuana 14
Opranm3m  4vejgoBeka H Opranusm yenoBeka. TKaHU, OpraHbl U CUCTEMbI OPTaHOB YeJIOBEKa. 1
OCHOBHBbIE NIPOSIBJICHHA ero 1 \ Opranmnsm 4es10BeKa.
KU3HECACATECIbHOCTH. [Mutanue. 3HaueHue MUTAHUS AJIS POCTA, PA3BUTHA U KU3HEJEITeNbHOCTH opranu3Ma. [lumesapenue | 1
Kak mpouecc (hu3nyeckoi U xumuueckoit o0padotku numu. CrcreMa MUIIeBapUTEIbHBIX OPraHOB.
[IpenynpexaeHre MUIIEBBIX OTPABICHUE—OPIOIIHOTO TU(]A, TU3EHTEPUH, XOJIEphL. ['acTpUT u Huppo3
MEYEHU KAK Pe3yJIbTaT BIUSHUS AJIKOTOJISI U HUKOTUHA HAa OPraHu3M.
2 \ Ilurtanue n NUIIeBapeHue YeJa0BeKa.
JlpixaHue OpraHM3MoOB Kak crmoco® momydeHus sHepruu. Oprasbl JpixaHus. JKu3HeHHas eMKOCTh | 1
nerkux. TpeHupoBKa OpraHoB JAbIXaHUs. boje3HH opraHoB AbIXaHUS M UX npoduiaktuka. Kypenue
Kak (aKTop pHCKa.
3 \ JbIXaHNe OPraHN3MOB, OPraHbl ILIXaHUA W UX 00JIE3HH.
JIBmkenne. KocTu, MBIIIIIBI, CyXOKUTUS—KOMIIOHEHTHI OTIOPHO-JIBUTATEIbHON CUCTeMbl. MpImeynsie | 1




JBIDKEHUS W WX pEryasius. YTOMIIGHHE MBI TNPH CTATUYECKOH W JUHAMHYECKOW pabore.
W3meHeHne MBIIIBI IPU TPEHUPOBKE, MOCIEICTBU TUIIOAMHAMUU. [[pUurHbI HApYILIEHUS OCAaHKU U
pa3BUTUS IIJIOCKOCTOIHS.

4 \ JBu:kenne. OnopHoO-ABUraTe/IbHAsI CHCTEMA YeJI0BEKA. 2
BHyTpeHHss cpena opraHM3Ma: KpOBb, TKaHEBasl XUAKOCTh, JuUMda. OCHOBHbIE (YHKIUU KPOBH.
KpoBenocnass cucrema. IMMyHUTET M MMMYyHHas CHCTeMa. bakTepuum W BHPYCHl KaK HpPUYHHA
MHQEKIMOHHBIX 3200JIEBaHHA.
5 | BuyTpeHHsIs cpeaa opranusma. 2
BnusiHue HapKOreHHBIX BEIIECTB Ha Pa3BUTHE U 3[J0POBbE UEIOBEKA. 2
6 | MnamBuayaabHoe pasBHTHE OPraHM3MA. 2
BnusiHue HapKOT€HHBIX BELECTB.
7 | HDpaktuueckoe 3anstue 2
HacnenctBeHHble U BpOXKACHHbIE 3a001€BaHMSL.
8 \ IIpakTHyeckoe 3aHsTHE 2
JlelicTBUe CIIFOHBI HA KpaxMall.
9 | .JlaGoparopmnas paGora 2
YToMieHne npu CTaTUYECKON U JMHAMUYECKON padoTe.
10 | JIaGopaTopuas paGora 2
Camocmosamenvuas paboma obyyarowuxcs no y4eOHUKY. BBIOJIHEHHWE AOMAIIHUX 3aJaHui IO
pazgeny 9.
WnnuBuayansHoe pasButue opranuzma. [lomoBoe co3peBanue. MeHCTpyauuss ¥ HOJUTIOLUS.
OmnonotBopenue. OOpazoBaHue W pa3BUTHE 3apojbliia U 1ioaa. bepemeHHOCTs U pojbl. BausHue
HAapKOTEHHBIX BeIeCTB (Tabaka, ajaKOToJs, HAapKOTUKOB) Ha pa3BUTHE U 3J0POBbE UYEIOBEKA.
HacnenctBennbie 1 BposkIeHHBIE 3a00y1eBaHus, iepenatomuecs mojoBbiM myreM: CITU/L, cudunuc n
Ap.

Tema 3.3. CopepxaHnue yueOHOro Marepuala

YesoBek u okpy:kawmas [loustus 6uoreorneHosa, 5KOCUCTEMbI 1 OHoc(epbl. Y CTOMYUBOCTDH SKOCUCTEM.

cpena. 1 \ buocgepa u IKOCUCTEMBI. 1
BosneiicTBue sxonorndyeckux (akToOpoB Ha OpPraHU3M YellOBEKa U BIMSHUE JCATEIHLHOCTH YeJOBEKa
Ha OKPYXKAaWIIyl cpeny (SAOXUMHUKAThl, MPOMBIIIJIEHHBIE OTXOJbl, paauanus W Jpyrue
3arpsi3HEHUs).
2 | Autponorennoe Bo3eiicreue Ha Guocdepy. 2
PanmonasibHOE IPUPOOIIOJIB30BAHHUE.
3 | PaumonajibHOE PHPOIONIOIL30BAHME., 2
AHTPONIOT€HHOE BO3/IEHCTBHE HAa OKPYXAIOLIYIO CPENY.
4 | DKkckypcHOHHOE 3aHATHE 2




Camocmosmenvnas paboma o0yuarowuxcsi no y4eOHUKy: BBITIOJHEHHE JIOMALIHUX 3aJaHuid 1o | 4

pazneny 10.

DKOJIOT0—3KOHOMMYECKUE TIOJIX0bI K IPUPOTOOXPAHHOM EATEIBHOCTH.

3arpsi3HeHHE BObI M BO3ayxa Ha CaxannHe, IPUYUHBI M CIIOCOOBI X PacIipOCTPaHEHMSL.
Tema 3.4. CopepxaHue yueOHOT0o MaTepralia 3
O06o0menue 3HaHui 10 | OCHOBHBIC KOHIICIIIMY PAa3BUTHS €CTECTBO3HAHUSL. 1
kypcy «EctectBo3Hanme». | 1 \ IIpakTHyeckoe 3aHsATHE

EcTtecTBeHHO—Hay4Hasi OCHOBA COBPEMEHHBIX TEXHOJIOTH. 2

2 \ IIpakTHyeckoe 3aHsTHE

JAudpepeHnupoBaHHblii 324€T 110 IPONUIEHHOMY Kypcy «EcTrecTBO3HaHME) 0
TemaTtuka KypcoBoi pabOThI (ITPOEKTA) (eciu npedycmompeHul) 0
CamocrositenpHas paboTa 00yJaronmxcs HaJl KypcoBO#M paboToii (ITPOEKTOM) (eciu npedycmompeHtvl)
KoncyabTanumn 6
Bcero: 114

(78/30/6) u.

Jli1st XapaKTEepUCTUKU YPOBHSI OCBOCHHS y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIEAYIONHe 0003HAUYCHUS:

1 — o3HAaKOMUTEBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX 00BEKTOB, CBONCTB);

2 — penpoyKTUBHBIHN (BBIMIOJHEHUE ACATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHA WX MO PYKOBOJCTBOM);

3 — MPOIYKTUBHBIN (TNITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHHE ACATEIBHOCTH, PEIICHUE MTPOOJIEMHBIX 3a71ay).



3. YCJI0BUSA PEAJIMBALIUN YYEBHOH JUCIHUIIVIMHBI n
NH®OPMAIMOHHOE OBECIIEYEHUE OBYUYEHUSA

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecre4yeHHn 0
Peanmuzanmss  yueObHO#l — aucuumuimHbl  TpeOyeT  Hanmmyus — ydeOHOro  kaOuHera
EcrecTBo3Hanue.
Ob6opynoBanue yueOHOTO KaOMHETA:
> TI0CaJ0YHBIE MECTA MO KOJIMYECTBY OOYUaIOIMINXCS,
> paboyee MeCTO TMpernoAaBaress, OOOPYAOBaHHOE IEPCOHAIBHBIM KOMITBIOTEPOM C
JHMIIEH3UOHHBIM WJIM CBOOOJHBIM TPOTPAMMHBIM OOECIIE€YCHHUEM, COOTBETCTBYIOIINM
pa3zenaM TporpaMMbl M TIOAKIIOYEHHBIM K ceTdh Internet u cpeacTBamu BBIBOJA
3BYKOBOW MH(OpMAIINH;

> KOMIUIEKT yueOHO-HArISJHbIX ocoOuii «EcTecTBO3HAHHEY;
> CKaHep;

> TpHUHTEP/IBETHOU;

> KCepoKc.

TexHuueckue cpeacTBa 00ydeHUs:

>  MYJIbTUMEIHAIPOECKTOD;
MYJIbTUMEAUNHAS TOCKA;
JKpaH;
KOJIOHKH;
AIIEKTPOHHBIE YIEOHUKH;
3JIEKTPOHHBIEC SHIIMKIIOTICTUH.

YV V V V V

3.2. TlepeyeHb peKOMeHIYeMbIX Y4YeOHbIX W3IaHUI, AONMOJHHUTEJIbHOH JUTEPaTyphl,
HHTEPHET-PecypcoB

YyeOHblie U3AaAHNA:
1. I'a6puensa B.C. Xumus 10-11 kmace / B.C. T'abpuensn. M.: [poda, 2018. 192 c.
2. 'eapenmreitn JI1.O., Jux HO.M. ®dwmsmkxa 10-11 kmacc / JI.O. D'enmpetimrein., Jluk
IO.W. M.: Muemo3sunna, 2016. 448 c.
3. Kamenckwuit A.A., KpukcynoB E.A., Tlaceunuk B.B. buonorus. Beenenue B o0uryro
owosornst u o9kojoruro 9 xkimacc / A.A. Kamenckuii, E.A. Kpuxcynos, B.B.
[Taceunuk. M.: [Ipoda, 2019. 304 c.
4. KacbsaoB B.A. ®usuka 10-11 knacc / B.A. KacesinoB. M.: Jlpoda, 2019. 480 c.
5. [lunckwii A.A., PaszymoBckuii B.I'. ®usuka u acrtponomms 7, 8, 9 kmaccel /
A.A. Ilunckuii., B.I'. PazymoBckuii. M.: IIpocsemnienue, 2014. 256 c.
6. [leppimkun A.B. @usuka 7, 8 kinaccel / A.B. Iepsimkun. M.: Ipoda, 2019. 224 c.
7. Poxnos B.b., Tpodumos C.b. YUenosek u ero 3nopoBbe 8 kiacc / B.b. Poxios, C.b.
Tpodumor. M.: Maemo3una, 2019. 289 c.
8. Casunkuna E.B., Jlorunosa I'.I1. XuMus s IIKOJ U KJIACCOB
conuanpHo-3koHOMHuYeckoro npoduis / E.B. CaBunkuna, I'.I1. Jlorunoa. M.: [Ipoda,
2017. 117 c.

Jlono/JIHUTeIbHAS JINTEpaTypa:
1. Kpukcynos E.A., Ilaceunux B.B. OcnoBbl o0mieii skonorun 10-11 kmace / E.A.
Kpukcynos., B.B. Ilaceunuk. M.: [Ipoda, 2005. 251 c.
2. YepnoBa HM., T'anymkun B.M. OcnoBbl oO0meill skonorun 10-11 xmacc / H.M.
Yepnosa, B.M. I'anymkun. M.: Ipoda, 2005. 304 c.
3. JIabkoBckuit B.b. 220 3amau mo ¢usmMke ¢ pemeHUsAMH: KHMra Juid ydammuxes 10-11
knaccos / B.b. Jlabkosckuit. M.: IIpocBemienue, 2006. 204 c.



HNuTepHeT-pecypcenl:
http://ru.wikipedia.org — CBoGoAHAas SHIIUKIIOTICANS
http://www.megabook.ru — Merasunukioneaus Kupuuia u Medoust
http://school-collection.edu.ru/catalog/pupil/ — Enunas kosekuus
u(pPOBBIX 00pa30BaTEIBHBIX PECYPCOB (KaTaJor i 00yJaromerocs)
http://www.ege.edu.ru — MudopmanmonHslit mopran EAMHOro rocyaapcTBEHHOTO dK3aMeHa



http://school-collection.edu.ru/catalog/pupil/

4. KOHTPOJIb W OIEHKA PE3VJBTATOB OCBOEHUSI YYEBHOU
JUCIHHUIIVIMHBI

4.1. KoHTpOJIb pe3yjbTaTOB 00y4eHHUsl.

OOpazoBarenbHOE YUPEKICHHE, PEATU3YIOIIee MOJrOTOBKY MO Y4eOHOW JIUCHUIUIMHE,
o0ecrieynBaeT OPraHU3aNrIo U MPOBEIACHNE TIPOMEKYTOUHON aTTECTAIlMH M TEKYIIEr0 KOHTPOJIS
WHIWBHIYAIBHBIX 00pa30BaTENbHBIX JIOCTIKEHHH — JEMOHCTPUPYEMBIX OO0YJarOIUMHUCS
3HaHUM, YMEHUH U HABBIKOB.

Texymuii KOHTPOJIb TPOBOJUTCS MPENOJABATENIEM B IPOLIECCE MPOBENEHUS MPAKTUUYECKUX
3aHATUA U 7a00paTOpHBIX PAOOT, TECTUPOBAHHUS, a TAKXKE BBIIOJHEHUS OOYJaIOIIMMUCS
MHUBUAYAJIbHBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUM.

Pe3yabTaTsl 00yueHus @opMbI W MeTOABI KOHTPOJS U
(ocBOeHHbBIE YMeHHsl, YCBOCHHbIE 3HAHHUS) OIIEHKH Pe3y/JbTaTOB 00y4YeHusl
yMeThb: Texymuii KOHTPOJIb:

» TPUBOJIUTH TPHUMEPHI ASKCIEPUMEHTOB W (WJIH) | » PpPEHTHHrOBas OIICHKA 3HAHWMA
Ha0I0IeHU I 000CHOBBIBAIOLINX aTOMHO- oOyuaroluxcs Mo AUCHUIIINHE
MOJIEKYJIIPHOE CTpPOCHHUE BEIIECTBA, (exeMecsTIHO).

CYLIECTBOBAHHUE DJIIEKTPOMAarHUTHOTO IIOJII U IIpoMeKyTOUHBIN KOHTPOJIb:
B3aMMOCBSI3b  DJICKTPUYECKOTO W MAarHUTHOTO | » PYOEKHBINH TECTOBBIA KOHTPOJIb
II0JIEN, BOJHOBBIE W KOPIYCKYJSIPHBIE CBOMCTBA o Temam paszenos 1, 2, 3.

CBETa, HEOOpaTHMMOCTh TEIUIOBBIX TIpoIeccoB, | » PedepaTuBHas paboTta oOydaromuxcs
3aBUCHMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI o

MOJIEKYJ, 3aBUCUMOCTh CKOPOCTH XHMHYECKOU npearacMon TeMaTHKe.

peakuuu OT TeMIIEpaTypbl U KaTalu3aTOpOB, N TOroBbIil KOHTPOJIB:

KJIETOYHOE CTPOCHHWE >KUBBIX OpraHu3MoB, poib | » | cemectp JJOK

JTHK KaK HOCHUTEIS HacJeACTBEHHOM Il cemectp - nuddepennrpoBaHHbIN
nHhopMaluY, SBOJIONUIO JKUBOH  NPUPOIBI, 3a4yeT

MpPEBpAIICHUST  DHEPrUM M BEPOSTHOCTHBIN
XapakTep TMpPOLECCOB B JKMBOM M HEKUBOU
MPUPOJIE, B3aHMOCBS3b KOMIIOHEHTOB
9KOCHCTEMBI, BJIMSHHE JEITCIILPHOCTH 4YeJIOBEKa
Ha DKOCHCTEMEI,

» BBIIBUTATh THUIOTE3bl W Ipemjarath IyTH HX
MPOBEPKH,  JIeJaThb  BBIBOJILI HAa  OCHOBE
SKCIEPUMEHTAIBHBIX JIAaHHBIX, MTPEJICTABICHHBIX B
BHJIe rpaduKa, TaOIHIIBl WIH TUArPaMMBI;

» paboTaTh C €CTECTBCHHO-HAYYHOH MH(MOpMaIHeH,
coaepxarieiics B cooomennsix CMU, unaTepHeT-
pecypcax, Hay4dHO-NONYJSPHOM  JUTEpaType:

BIIQJICTh METOaMHU TIOUCKA, BBIJICIISATh
CMBICJIOBYIO OCHOBY U OLICHHUBATh JOCTOBEPHOCTD
nHpopMaluu;

» WCIIOJIb30BATh MPHOOPETCHHBIC 3HAHUS M YMEHHS
B IIPAKTUYECKOU

» NeSTENbHOCTH ¥ TOBCEAHEBHON IKM3HM JUISL:
OLICHKM BIJIMSHHA HA OpraHu3M  4YeJIOBEKa
IEKTPOMAarHUTHBIX BOJH M PaJUOAKTHUBHBIX
U3IIy4CHHUI;

» DHEProcOepeKeHHS;

» 0e30TMacHOr0 HCHOJB30BaHUS MaTepHajoB |
XMMUYECKUX BEIECTB B OBITY;




» npoMIaKTUKA HHQEKIUOHHBIX 3a00JIeBaHUl,
HUKOTUHOBOW, QJKOTOJIBHOM W HAPKOTHYECKOU
3aBHCHUMOCTE;

» OCO3HaHHBIX JIMYHBIX JICHCTBHHM 1O OXpaHe
OKpYKaroIlEH Cpeibl.

3HATh:
» CMBICJI TIOHATHW: €CTECTBEHHO-HAYYHBIM METO]I
MMO3HAHMUS, 3JEKTPOMArHUTHOE oJie,
3JIEKTPOMAarHUTHbIE BOJIHBI, KBaHT,

NEPUONYECKUN  3aKOH, XHMHUYECKas  CBS3b,
XUMUYECKas pPEeaklusi, MaKpOMOJIEKysa, OeJoK,
KaTaJm3arop, bepmeHT, KJIETKa,
mubdepennmanmst  kinerok, JHK,  Bupyc,
Ouosoruyeckas 3BoOJIOLMS, OuopazHooOpasue,
OpraHusM, MOMYJSAIUs, 3KocucreMa, oOuocdepa,
SHTPOTIHS, CAMOOPTaHU3AIINS;

» BKJIQJ BEIUKUX YYEeHBIX B (opmupoBaHue
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI
MUDA;

4.2. Ouenka pe3yJibTaTOB 00y4eHM .
OHGHKa HHAUBUAYAJIBHBIX 06paSOBaTe.]'H)HI)IX )IOCTI/I)KGHI/II\/'I o pe3yiabTaraM TCKYLIICTO
KOHTPOJIA ITPOU3BOAUTCA B COOTBETCTBHUH C YHHBepcaHBHOﬁ IITKAJI0H.

IIpouent KauyecTBeHHasi OmeHKAa WHAMBUAYAJbHBLIX 00pa30BaTeIbHbIX
pe3yJbTATUBHOCTH JOCTHKEHU I

(mMpaBUJIBHBIX .

0TBETOB) 0aju1 (oTMeTKa) BepOaJIbHBIN aHAJIOT

85 + 100 5 OTJIMYHO

70 + 84 4 XOPOIIIO

52 +69 3 YIOBJIETBOPUTEIHHO

MeHee 51 2 HE YIOBJIETBOPUTEIBHO

Ha »rane HpOMeH(YTO‘IHOﬁ arrecraguu 110  MCEJHAaHE€ KadYCCTBCHHBIX OILCHOK
HUHAUBUAYAJIbHBIX 06p330BaTCJ'IBHBIX ,Z[OCTI/I)I(GHI/Iﬁ 9K3aMEHAIIMOHHON KOMHCCHEH OIpECACIIACTCA
HUHTErpajbHasA OLICHKAa OCBOCHHBIX O6yLIaIOH_[I/IMI/ICH HpO(bCCCI/IOHaJ'IBHBIX u 06H_II/IX KOMHGTGHHI/IP'I
KaK pE€3yJIbTaTOB OCBOCHU A y‘lG6HOI>i JUCIHUITIUHBI.




