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1. MACIHIOPT PABOYEM MNPOT'PAMMBI YUEBHOM JJUCHUATIJIAHBI
ECTECTBO3HAHHME

1.1. Ob61acTh NpUMEHEHHUS IPUMEPHO IPOrPaMMBbl
Pabouass mporpamMMa y4eOHOW IUCHUIUIMHBI SIBISIETCS YacThIO OCHOBHOM
npogeccuoHanpHOM 00pazoBaTenbHON Hporpammsel B cootBercTBUU ¢ PI'OC 1o
crenmanbHOCTIM CIIO: 53.02.05 ConbHOE ¥ XOpOBOE HAPOJAHOE TIEHHUE.
[IpumepHas nmporpaMma yueOHON AUCLMILIMHBI MOXKET OBITH MCIIOJIb30BaHa
B JIONOJHUTEIBHOM HpOo(hecCHOHATBHOM 00pa3oBaHUM U IPO(EeCCHOHATBHOU
ITOATOTOBKE CIIEIHAINCTOB YKAa3aHHOM CIIEUAIBHOCTH.

1.2. Hean y4eOHOIl IMCUMIVIMHBI — TPeOOBAHHUA K pPe3yJbTaTaM OCBOCHHA
Y4eOHOM TUCUMIJINHBI:
Conepxanue mnporpamMmbl ydyeOHOW nucuuiiuHbel  «EctecTBo3HaHME»
HaIIpaBJICHO Ha JOCTUKEHUE CIEAYIOMNX LeJIeH:
. OCBOCHHME 3HAHUI O COBPEMEHHOW ECTECTBEHHOHAYyYHOW KapTHUHE
MHUpPa U METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Hauboyiee Ba)KHBIMU
UACSIMA U JOCTH)KEHHUSIMU €CTECTBO3HAHHUSA, OKa3aBLIMMU ONPEIECISIONIee
BJIMSIHUE HA Pa3BUTHE TEXHUKHU U TEXHOJIOTHUIA;
. OBJIAJICHUE YMEHUSIMU NPHUMEHSATh TMOJYyYEHHbIE 3HAaHUA IS
OOBSCHEHHUS SBJICHHI
OKpPYKaIOIlIET0O MHUpa, BOCHPHUATHS HH(OPMALUKM E€CTECTBEHHOHAYYHOIO U
npo(eCCHOHATIBHO 3HAYUMOTO  COJIEP)KaHUS; Pa3BUTHE HHTEIUIEKTYaJbHBIX,
TBOPYECKHUX CIHOCOOHOCTEH M KPUTHMUECKOIO MBIIUICHUS B XOJ€ IPOBEACHUS
MPOCTEUIINX MCCIECIOBAHUN, aHajIu3a SBICHHUM, BOCIPUATUS U HHTEPIpPETALUU
€CTEeCTBEHHOHAYYHOI HH(POpPMALINH;
. BOCIIUTAHHE YOEXKJIEHHOCTH B BO3MOXKHOCTUM IIO3HAHHUS 3aKOHOB
IPUPOABI U UCIIOJIB30BAHUS TOCTHKEHUI €CTECTBEHHBIX HAYK JUIS PAa3BUTHS
LMBUJIM3ALMY U ITOBBIIICHUS KAYECTBA KU3HU;
. OPUMEHEHUE EeCTECTBEHHOHAYUYHBIX 3HaHUNH B MpodeccroHaNbHOMI
NEATEILHOCTA M IOBCEIHEBHOM >XU3HU I oOecrieueHus O€30MacHOCTHU
KU3HENEATEIBHOCTH; IPaMOTHOTO UCIIOJIb30BaHUS COBPEMEHHBIX
TE€XHOJIOTUI; OXPaHbl 3J0POBbsI, OKPYKAIOIIEH CPEBI.

1.3. Ilnanupyemblie pe3yjbTaTbl OCBOEHHMsI 001Ieo0pa3oBaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0o¢ 3HaueHHE TUCHMILUIMHA UMeeT Tpu dhopmupoBanuu u pa3sutuu OK
n [IK



1.4. PexomeHayemMoe KOJMYECTBO YAacOB HA OCBOeHHE padoyeil MpPorpaMMmbl
yueOHO# JTUCHUILIUHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomerocs: 106 yacoB, B TOM UuCIe:

— 00s13aTENHPHON ayAUTOPHON YIECOHON HATPY3KH 00YJArOIIeToCs — 78 9acoB.
— CaMOCTOATEJIBHOM pabOThl — 25 4acoB.

2. CTPYKTYPA U IPUMEPHOE COJIEP’KAHUE YUYEBHOM
JAUNCHUITVINHBI
2.1. O0bem yueOHOH JUCHUIIMHBI K BU/IbI Y4eOHOH padoThl

Bup yueOHoi1 padoThI O06bem yacoB

MaxkcuMmasbHasi yueOHasi HArpy3Ka (Bcero) 106
Oo6s13aTeIbHAS ayAUTOPHAA y4eOHAasi HArpy3Ka (Bcero) 78
B TOM YHCJIC:

— TEOpETHYECKOE 00yUYeHHue 38

— TPaKTHYECKHUE 3aHSATHUS 32

— nabopaTopHbIE PaOOTHI 8

— caMmocTosiTelIbHasl paboTa CTYJIEHTOB 25

- 1mpodeccroHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE 20
B TOM YHCJIC:

- TEOpeTHYECKoe 00yUeHHE 8

- TpakTU4YECKOoe 00yUeHHE 12
Hrorosas arrecranus B popMe IK3aMeHa




Koan

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

HaNMeHOBaHHe

(popmupyembIx Oo0mrue JAucuunimHapHbIe

KOMIIEeTeHI M ii
OK 10. - BOCIIPHHHUMATH 33J1a4y W/WIH Mpo0sieMy B MPOPECCHOHATBHOM /WK | CHOPMUPOBATH  TPEACTABICHUS O  ICIIOCTHOMN
Hcnonp30BaTh B | COIMAILHOM KOHTEKCTE; COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUpA,
npo(eCcCHOHANIBH | - aHAJIM3UPOBATH 3a/1a4y W/WUJIH MPOOJIEMyY U BBIICIATH €€ COCTaBHBIC 0 TIpUpPOAE KaK eIUHOW IIEJIOCTHOH CHCTEME, O
Ol JICATEBPHOCTH | YacTH, B3aMMOCBSI3M YEJIOBEKa, MPUPOJBl M OOIIeCTBa; O
YMCHHUS U - IJTAHUPOBATH TAITBI PEIICHUS 33]Ia49H; COCTABJIATH TJIAH JICHCTBUS; IIPOCTPAHCTBEHHO-BPEMEHHBIX Macrrabdax
3HAHUS, - 3¢ eKTUBHO UCKATh HHPOPMAIIHIO, HEOOXOIUMYIO ISl PEIICHUS Bcenennoi;
MOJTy9YCHHBIC 3aJla4¥ W/ WU TIPOOITIEMBI; - TIOHMMAaTh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
00yYaromMUMHUCS | - OTIPENENATh HEOOXOIUMBIE PECYPCHI; 3HAHUS JUIS KaXJIOTO YeJIOBEKa, HE3aBHCHUMO OT €ro
B XOJIC OCBOCHHSI | - BJIAJICTh aKTyaJIbHBIMH METOIaMU PA0OTHI B TIPOGECCHOHATBHON U po(heCCUOHATTLHOM JIeATEIIBHOCTH, Pa3Iu4aTh (PaKThI
yueOHBIX CMEXHBIX chepax; U OIICHKH, CPAaBHHBATh OILICHOYHBIC BBIBOJIbI, BHICTh
IPEIMETOB. - peaJIn30BBIBATh COCTABJICHHBIN TUIAH; UX CBSI3b C KPUTEPHUSMHU OIICHOK U CBSI3b KPUTCPUECB

- OLEHUBATh PE3yJbTaT U  IOCIEACTBUSA nefcTBHI
(caMOCTOSATENHHO WM C TIOMOIIbIO HACTABHUKA,;

- OCO3HAHHO UCTOIb30BaTh HEOOXOAUMBIE peUeBbIC CPECTBA IS
peHleHI/ISI KOMMYHI/IKaTI/IBHI)IX 3a1a4

- TPaMOTHO H3J1araTb CBOU MBICIIM HA TOCYAapCTBEHHOM U
I/IHOCTpaHHOM SI3BIKaX,

- OTCTauBaTh CBOIO IPAXKIAHCKYIO IMO3ULIUIO;

- IPOSIBIIATH TOJIEPAHTHOCTH K APYTUM HapOJaM U UHOM KYyJIbTYPE;

- 0CO3HaBaTh JIUYHOCTHBIA CMBICT OOYUYEHHS 1 CAaMOPA3BUTHS;

- CAaMOCTOSITEIILHO OIPEICINIATH IIeJId COOCTBEHHOM TPAEKTOPUHU
pa3BUTHS;

- CaMOCTOATENILHO OMPENETATh CIIOCOOBI JOCTHKCHHS 3asBICHHBIX
Henei;

- yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'ICJICTBCHHI)Ie CBA3HU,

- OIIEHUBATh U 0OOCHOBBIBATH CBOM JICHCTBUS (TEKYIIUE U
IUTAHUPYEMBIE;

- OCBOEHHUE U UCIOJIb30BAHUE MEKIIPEIMETHBIX MMOHATHI U

CBOHX

C ONPEIECIIEHHON CUCTEMOM LIEHHOCTEM.
- BIIQJICTh 3HAHUSAMH O HanOOJIee BaXKHBIX OTKPBITHSIX
U JOCTIKEHHSX B  00JACTH  €CTECTBO3HAHUA,
MOBJIMSBIINX  HA  ABBOJIONUIO  MPEACTABICHUM
0 IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTH;

- copMUpOBATH MIPEACTABICHHUS O HAYYHOM METO/IE

ITO3HAHMS IPUPOJBI U CPELICTBAX U3YUYEHUSI MEraMupa,
MaKpOMHpa ¥ MUKPOMUDA; BIAJICHUE IPUEMAMHU
€CTECTBEHHO-HAY4YHbIX HAOJIO/I€HUH, OIIBITOB
UCCIIEIOBAHUM U OLIEHKH JTOCTOBEPHOCTHU ITOIYYEHHBIX
pe3yabTaToB




YHUBEPCATbHBIX YYCOHBIX TEUCTBUI
- OBJIQJICHWE HABBIKAMH Y4eOHO-HMCCIIEIOBATEIBCKOM, MPOEKTHON H
COLIMAJIIbHOU JESITEIbHOCTH

IIK 1.4.
BrimonaaTs
TEOPETUYECKUI U
HCIOJHUTENIbCKH
U aHaAJIN3,
MIPUMEHSATH
0a3oBEIC
TEOPETHUCCKHIE
3HAHUS B
Ipoliecce Mmo1ucka
WHTEPIPETATOPCK
WX PEIICHUMN.

-OnpeAeNATh 3a/1a4u JJIs IOUCKa UH(OPMAIIHH;

- OIIPENEeNATh HeOOXOAMMBbIE HCTOYHUKN HH(OpMALIUH;

- IUTAHUPOBAThH MPOLIECC MMOUCKA; CTPYKTYPHPOBATH TOTYIAEMYIO
nHpopMaIuio;

- BBIIEJIATH HanOoJiee 3HaYMMOe B NepeyHe UH(OpMaIIHH;
OLICHMBATh MIPAKTUYECKYIO 3HAYMMOCTh Pe3yJIbTaTOB MIOMCKA;

- 0OpPMIISATH pe3yNIbTAThI IOMCKA, TPUMEHSITH CPEICTBA
MH(OPMAIIMOHHBIX TEXHOJIOTUH JUIs pelIeHHs Npo(ecCHOHaTbHBIX
3ajay;

- UCTIOJIB30BAaTh COBPEMEHHOE MPOrpPaMMHOE 00eCIIeUeHNE;

- HCTIOJIH30BATh PA3IUYHBIC IIU(PPOBBIE CPEICTBA JUISI PEILICHHS
npodeccHoHaIbHBIX 3a/1ay;

- OCO3HAaHHO HCIOJB30BATH HEOOXOJWMBIC PEUYEBBIC CpPEACTBA IS
peLIeHUs] KOMMYHHKATUBHBIX 33/1a4

- chopmupoBaTh NMpEACTABICHUS O HAYYHOM METOJE
MO3HAHMS MPUPOJIBI U CPEJICTBAX U3YUYCHUSI MEramupa,
MakpoMHupa ¥ MHKPOMHUDA; BIJileHHEe MNpUEMaMHU
€CTECTBEHHO-HAYYHbIX HaOJII0ICHUH, OTIBITOB
UCCJIEJIOBAaHUM U OLIEHKH JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJbTaToB




2.2. TemaTH4YeCKHUil IVIAH U coJiepPKaAHNE YUeOHOI TUCIIUIIINHBI EctecTBO3HaAHUE
dopmHpyeMble
KOMIIeTeHI[HH
HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem
pa3iesioB U TeM J1a0opaTopHble M NPAKTUYECKHE 3aHATHS, IPUKJIATHOH MOAY.JIb (MPH HAJTHYHHU) 4acoB
1 2 3 4
OcHOBHOe coJepKaHue
Paznen 1. EcTecTBO3HAHME KaK eIUHAS HAYKA O NIPUpoae 7
Coaep:xxaHnue yueOHOIro MaTepHaJia: 3
TeopeTnueckoe odyueHnue:
Hayka u ee xapakrepusie uepTsl. Kinaccuduxarnms nayk. Cucrema ecTeCTBEHHBIX HAYK U
Tema 1.1 CrpykTypa |UPSAMET HX H3yHCHHS. Hayunoe 3HaHue: KpuTepHuu, CTpyKTypa, npu3Haku. Knaccudukanums
eCTECTBEHHO- METOJIOB HAYYHOT'O UCCIIEIOBaHMSI. DKCIIEPUMEHTAIbHBIE METO/IbI B €CTECTBEHHBIX HAyKaX: ) OK 10
HAYYHOTO MO3HAHUSA Ha0JII0/IeHUE, KCIIEPUMEHT, U3MepeHHe. TeopeTHueckre METO bl UCCIIEI0BaHU:
KJaccu(uKalus, CuCTeMaTH3allHsl, aHaJIN3, CHHTE3, UHAYKLUS, AeAyKLUs, MO/IETUPOBAHUE.
CTpyKTypHOE CTpOCHHE MHUpa: MUKPOMHUP, MAKPOMHP, METAMUP
IIpakTHYeckue 3aHATHSA:
[TpakTrueckast padota Nel - OcHOBHBIE METO/IbI HayuHOTO HccnenaoBanus (Habmonenue 3a 1
IpOpacTaHueM ceMsiH acoin)
Copaepxxanue yueOHOIro MaTepuaJa: 1
Teopernueckoe odyuenune:
Tema 1.2 Kpatkas HET
UCTOPHUS OK 10
eCTECTBO3HAHMUS IIpakTHYeckune 3aHATHSA:
1) IIpakTuueckoe 3austue - Mcropus ecrecrsoznanus (Beiiaromuecs
€CTECTBOUCCIIEIOBATENN. Benrnkue 3KCepuMEHThI B ECTECTBEHHBIX HayKax. Mcropuueckue 1

ATamnbl pa3BUTHs ecTecTBO3HAHUSI. OCHOBHbIE Hay4HbIE OTKPBITHS XX CTOJETHSI)




Tema 1.3
EcrecTBeHHBIE HAyKH

Conep:xkaHue y4eOHOT0 MaTepuasa:

TeopeaneCKoe oﬁyqe}me:

3apoxieHue U pa3BUTHE TEXHUKH. Pa3BuTHe TeXxHOreHHOH muBuian3anun. TexHocdepa.
Baxuelimue Texuuueckue u3oopereHus. B3anMocBs3b TEXHUKH U €CTECTBEHHBIX HayK. Mup

o 2 OK 10

U Pa3BUTHE TEXHUKHU U |COBPEMEHHBIX TEXHOJOTUH (IHEPreTHKa, KOCMHYECKHUE UCCIICIOBAHMSI, OMOTEXHOJIOTHH.
TEXHOJIOTUI HAHOTEXHOJIOTUH U Jp.). TeXHOJOTUU 1 COBPEMEHHbIE MPOOIEMbI IUBUIH3AIUT

IIpakTnyeckmne 3aHATHSA:

[TpakTrueckoe 3ansTue - CoBpeMeHHbIE TEXHOJIOIHH 1

B 1.4. pyOe:kHbIi KOHTPOJIb 110 pa3aeay 1 Dcce “EctecTBO3HaHMe B HALIeH KU3HA'"
Pa3znea 2. [lpupoaa u 3aKOHOMEPHOCTH MeraMmmupa 15

Coaep:xxanue yueOHOro MaTepHaJia: 3
Tewma 2.1

Teoperuueckoe o0yueHue:
[IpoctpancTBo U
BpEMs, KaK OCHOBHBIC |CuMMETpHS MPOCTPAHCTBA U BpeMeHH. Kitaccuueckue cBOMCTBA MPOCTPAHCTBA, BPEMEHHU U
(ynnamenranbhbie  |marepun. Cuctemsl oTcuéTa. Mexanuueckoe aBkenne. KoopauHarel. XapakTepUCTHKH 2 OK 10
(opmet (TyTh, CKOPOCTh, YCKOPEHHE) U TPUUNHBI ABMKEHUS. TpaeKTopust TBUKEHHS
CyILIECTBOBaHUS
MaTepun IIpakTH4eckne 3aHATHA:

[TpakTuyeckoe 3anstue - “beckoneuna au Beenennasn?” unu “MaiinHa BpeMeHU: MUQ UITH 1

peasbHOCTh?”

Coaep:xxaHue yueOHOTro MaTepuaJia: 3
Tema 2.2

Teoperuyeckoe o0yueHue:
JlnHamuyeckue u
CTaTUCTUYICCKUC Cuna, Bunbl cuil. 3akoHbl Hpl0TOHA. 3aKOHBI COXpaHEHUs (3aKOH COXPaHEHUsI MacChl, 3aKOH OK 10
3aKOHOMEPHOCTH B COXpaHEHHUs UMITYJIbCa, 3aKOH COXPAaHECHUsI DHEPTUH, 3aKOHBI TEPMOJIUHAMUKH, 3aKOH 2

pUpoJIe

COXPAHCHUS SJICKTPUUICCKOI'0 3apd/id, 3aKOH BCCMI/IpHOFO T}IFOTCHI/I}I)

JlaGopaTopHble 3aHATHSA:




JlaGopaTtopHnas padota Nel - Onpezenenne Beca Tela U CUiIbl Apxumeaa

Conep:xxanue yueOHOIro MaTepHaJia:

TeopeaneCKoe oﬁyqe}me:

Tema 2.3
[Ipoucxoxaenue OK 10
SeMum OcHOBHBIE TUIIOTE3bI TPOUCXOXKACHUS 3eMiid. COBpEMEHHAsl TUIIOTE3a BOSHUKHOBEHUS 3EMIIN
IIpakTHYeckue 3aHATHSA:
HET
Coaep:xxanue yueOHOro MaTepHaJia:
Teopernueckoe odyuenue:
Tewma 2.4 3emiis Kak
HET
IUTAHETa U IPUPOJHOE OK 10
T€I10 IpakTnyeckne 3aHATHS:
[TpakTrueckoe 3anstue - CocraB u crpoeHue 3emiin (DOusnueckre XxapakTepUCTUKU 3EMIIH:
Mmacca, INI0THOCTh, 00beM, pajinyc, MarHUTHbIE MoJIfoca, (hopma U Jp. BHyTpeHHee cTpoeHue
3emuu. XUMHUYECKUN COCTaB MJIAHETHI)
Copepxanue yueOHOro MaTepuasa:
Teopernueckoe o0y4ueHnue:
Tewma 2.5 T'eoctepsr > =
Jeman Jlutocdepa: rpaHUIbl, XUMHUECKUI cocTaB. ATMOc]epa: rpaHULIbl, XHMHUUYECKUI COCTaB, OK 10
BepTUKalIbHOE cTpoeHue. ['uapochepa. dusnyeckre u XUMUIECKHUE CBOMCTBA BOIbI. MUpOBOit
okeaH. Bojnbl cymn. buocdepa: rpanuiisl, abnotudeckue GakTopbl
JlabopaTopHble 3aHATHSA:
JlaboparopHas padota Ne2 - OnieHka mapaMeTpoB COCTOSIHUS BO3AyXa
Tema 2.6 IIponeccel u |(Conep:kanue yueOHOro Mmatepuasa:
ABJICHUS] METaMHPa, OK 10

HX IIPOSABJIICHUA B

Teoperuyeckoe o0yueHue:

10




IIOBCEIHEBHOM KU3HU

HET

IIpakTnyeckne 3aHATHS:

[Tpaktuyeckas padora Ne2 - MoaenupoBanue u 00bsICHEHHE IPUPOIHBIX siBICHU Meramupa
(Conneunsle u JIyHHble 3aTMEHMS. 3EMIIETPSICEHUS U IlyHAMM, IPUYMHBI BOSHUKHOBEHUS.
IToroaa u kmuMat. Kinumaroo6pasyromue gpakropsl. OCHOBHBIE T0KA3aTENIN TOTOJIBL.

. 2
MupoBoii KpyroBopoT BOJIbI).
B T.4. py0e:kHblii KOHTPOJIL 10 pa3jaeny 2: KontpoabHas padora (pemenue
CHUTYAIIMOHHBIX 32/]1a4)
Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH MUKPOMHUPA 20
Copaepxxanue yueOHOTro MaTepuaJa: 2
Teopernueckoe ooyueHue:
Tema 3.1 Mukpomup
KaK CTPYKTYPHBI [Tonsitue Mukpomupa. JlansHoAeicTBUE U OiM3KOACHCTBIE. | paBUTAalIMOHHOE TIOJIE. OK 10
YPOBEHb OPraHu3aIKy | DJIEKTPUUECKUE U MATHUTHBIE MOJIs. DJIEKTPOMArHUTHOE B3auMoieicTBre. BsanmoneicTare 2
MaTepuu noJist ¥ BemecTBa. CrekTpsl BeniecTs. [1Ikana aIeKTpoMarHuTHBIX U3JTyYeHUN
IIpakTHyeckne 3aHATHSA:
HET
Coaep:xxanue yueOHOIro MaTepuaJia: 3
Teoperuyeckoe o0yueHue:
Tema 3.2 Bunbl sneMeHTapHBIX YacTHIl, UX cBoKcTBA. DOTOHBI, KaK YaCTHUIIBI MTOJIS. SIBIEHUS
CoBpemeHHOE uHTepdhepeHn, TUHPAKITIH, TOJISIPU3AIIHT, TUCIIEPCHS KaK TIOITBEPKICHHEC
npeacTaBlIeHue 00 AIIEKTPOMArHUTHOM MpHPOIbI cBeTa. CBeT, Kak MOTOK YacTHIl - HOTOHOB (PoTodPdeKT, 2 OK 10
3JIeMEHTapPHBIX s dext Komnrona, nzmydenne adbCOIIOTHO YEPHOTO Tella, JaBJICHUE CBETA).
YJaCTHIIAX PannoakTHBHOCTD
JlabopaTopHble 3aHATHS:
JlaGopaTtopHnast pabota Ne3 - M3yueHne BOJTHOBBIX CBOMCTB CBETA: MHTEP(EPEHIINH, 1

TUGhPaKIUU, TUCIEPCUH, TOTISPU3AIIH

11




Tema 3.3 CtpoeHnue

Conep:xkaHue y4eOHOTro MaTepuasa:

TeopeTnyeckoe o0yueHue:

CoBpeMeHHas MOJIENIb CTPOCHHUS aTOMa. DJIEKTPOHHAsE KOHPUTypanus aToma. BaneHTHOCTb.
[Teproandeckuii 3aKOH U IIEPHOINYECKAs CUCTEMa XUMHUUECKHX 31eMenToB J1. 1.

aTOMOB XMMHYECKUX |MeHeneeBa. 3HaueHUE MEPUOINYECKOT0 3aKOHA U IEPUOANUECKON CUCTEMBI JIsl pA3BUTHS OK 10
AJIEMEHTOB HAyKHU U IOHUMAaHMsI €CTECTBEHHO-HAYYHOM KapTUHBI MUpa. XHUMHUYECKUE DJIEMEHTBI U UX
CBOMCTBA. PaclipoCTpaHEeHHOCTh XUMUYECKHUX MIEMEHTOB B IPUPOJIE
IIpakTH4eckue 3aHATHSA:
[TpakTuyeckoe 3anstue - CoBpeMeHHast MoJieNlb CTpOoeHus aToma. PaboTa ¢ nepuoaudeckoit
TabJIMLEeN XUMUYECKUX 3JIEMEHTOB
Copaeprxanue yueOHOTro MaTepuaJa:
Teopernueckoe o0yuenune:
Tema 3.4 TIpupoza XuMuyeckas cBsi3b. MexaHu3Mbl 00pa30BaHUSI XUMUYECKON CBS3H.
T — OneKTpooTpuLaTeabHOCTh. Busl xummuueckoii cBsa3u (KoBanentHas cBs3b. loHHas CBA3b. OK 10
Mertannuueckast cBsi3b. BogopoaHas cBsi3b)
IIpakTHYeckue 3aHATHSA:
IIpakTrueckoe 3aHsATHE - BUIBI XUMHUYECKUX CBA3EH
Copeprxanue y4eOHOro MaTepuasa:
Teopernueckoe odyuenune:
Tema 3. TaB U = = "
eMa 3.5 Cocra Monexyna: onpeneneHne, CTpOeHUE U CBOMCcTBA. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB OK 10
CBOUCTBA MOJICKY I MoJieKys1. MexXMOoJIeKyIspHble B3auMoeicTBUs. MosieKysibl B XUMUH, (pr3KKe U OMOJIOTUN
IIpakTHYeckune 3aHATHSA:
[TpakTrueckoe 3ansTue - Co31aHne MAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI
Tema 3.6 Knetka -
Coaep:xanue yueOHOTro MaTepHaJia: OK 10

CTPYKTYPHO-
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(GyHKIMOHATIbHAS
€IMHHIIA KIUBOTO
opraHusma

TeopeTnueckoe o0yueHue:

J’KuBoe u HexxnBoe. CBoicTBO )uBOr0. KiteTka (BUABI KJIETOK, CTPOCHUE KIIeTKH). Posb
KJIETKU B 00€CIIEYCHUN TIPOIECCOB KUZHEACATSIILHOCTH U BOCIIPOM3BEICHUS OPTaHU3MOB.
3aKOHOMEPHOCTH HACIEACTBEHHOCTH. | eHeTnuecku 00ycoBIeHHbIE 3a00I€BaHMUS.

HpaKaneCRne 3aHATHA:

[TpakTuyeckoe 3ansTue - CtpoeHue KiIeTku. Poib Ki1eTku B 00ecriedeHny Mpo1eccoB
AKHU3HENIEATEIIbHOCTH U BOCIIPOU3BEICHHS OPraHU3MOB

Tema 3.7 OcHOBHEBIE
BUJIbI
MHKPOOPTaHHU3MOB

Coaep:xxanue yueOHOro MaTepHaJia:

TeopeaneCKoe oﬁyqe}me:

MuUKpOOpraHu3MBbIL: BUJIBI, POJIb B PA3JIMYHBIX MpOIleccax OKpyskaromiero mupa. Heknerounas
¢dbopMa KH3HU - BUPYCHI. 3a00JIeBaHUS YEJIOBEKA, BEI3LIBACMbBIC MUKPOOPTaHU3MaAMU
(mpoduakTHKa U JICUCHUE)

OK 10

HpaKaneCRue 3aHATHUA:

[TpakTuyeckoe 3aHsTHe - Posib MUKPOOPraHU3MOB B PAa3JIMYHBIX IPOLIECCaX OKPYIKAIOLIETO
Mupa

B T1.4. pyOe:kHbIii KOHTPOJIL N0 pasaeny 3: KonrpoabHas padora (pemenue
CUTYALMOHHBIX 32/1a4)

Pa3nesn 4. Mup Makpoo0beKTOB: BOSHUKHOBEHHE, pa3BUTHE, 3AKOHOMEPHOCTH

15

Tema 4.1 BemrectBo:
COCTOSIHUE U CBOMCTBA

Conep:xkaHue y4eOHOT0 MaTepuasa:

Teopernyeckoe odyueHnune:

HET

IIpakTHyeckne 3aHATHA:

[Tpaktuueckas padota Ne3 - Co3zmanne Mojeliel KpUCTAIUTMIECKUX penieTok (YdeHune o
COCTaBe U CTPYKType BemiecTBa. OCHOBHBIE MOJIO0KEHUSI MOJIEKYIIPHO-KUHETUYECKON TEOpUHU
cTpoeHus BemecTBa. CocTosiHUA BellecTBa. THIBI KPUCTAIIIMYECKUX PELIETOK (aATOMHAs,
MOJIEKYJIIpHas, MOHHAsA, MeTajinueckast). @uznueckue cBoilcTBa BewecTs. [IpuunHbl
MHOTO00pa3usi BEIECTB)

OK 10

Tema 4.2

Conep:xaHue y4eOHOro MaTepuaJia:

OK 10
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Mmuoroobpasue
XAMHUYECKHX
COEIUHEHUH, B UX
CBOMCTBaA

TeopeTnueckoe o0yueHnue:

Knaccudukanust 1 HOMEHKIJIaTypa HEOPTaHMYECKUX U OPraHUYeCKuX BemecTB. OcCOOCHHOCTH
CTPOCHHUSI U COCTaBa OpraHUYecKuX BeulecTB. OCHOBHbIE MOJIOKEHUS Teopun A.M.
ByTtnepoBa. MHOTrO0Opa3ue opraHM4ecKux coequHeHnit, nzomepus. Kimaccudukamms
HEOPraHWYECKUX COCIMHEHUN U X CBOMCTBA. [I[puMeHEHHEe XUMUYECKHUX BEIIECTB B
MMOBCETHEBHOM KU3HU U TPO(PECCHOHAIBHON JESATEIHPHOCTH

IIpakTnyeckne 3aHATHS:

1. [IpakTrueckoe 3aHsTHE - be3onacHoe uCnoyib30BaHNEe OBITOBBIX XUMUYECKHUX BEIIECTB

Tema 4.3 Yuenue o
XUMHUYECKUX
npoieccax

Coaep:xxanue yueOHOro MaTepHaJia:

TeopeaneCKoe oﬁyqelme:

[TonsiTve 0 XuMUYecKo! peakuu. TUIIbl XUMUUECKUX PEaKLUH (COeTUHEHMS, pa3I0KEHUS,
3aMmelneHus1, ooMeHa). Kiaccudukanysi XUMUYECKUX peakuil (110 arperaTHOMY COCTOSIHUIO,
10 TeTIOBOMY 3 EKTY, 0 HANPaBIEHHOCTH MPOTEKAHHSI, IO HATMYHIO KaTalln3aTopa).
CkopocTb peakiuu U (pakTopbl, OT KOTOPBIX OHA 3aBUCHUT. TensoBoil ahdhexT XuMuueckoit
peakuuu. OOpaTUMBbIC U HEOOPATUMBIC PEAKIIUU. XUMUYECKOe paBHOBecHE. OCHOBBI
KaTajausa.

IIpakTHyeckue 3aHATHA:

[TpakTrueckoe 3ansTue - Kitaccupukanus XuMU4ecKuX peakiuii. XuMu4ecKue peakiuu B
OKpPY’KaIOIIEM MUPE

OK 10

Tema 4.4 Konnenmus
MPOUCXOXKICHUS
JKU3HU Ha 3eMie

Conep:xaHue y4eOHOT0 MaTepuasa:

Teopernueckoe odyuenune:

OcHOBHBIC TCOpPHUU BOSHUKHOBCHUA KU3HU HA 3emite: Kp€alluOHU3M, TCOPHUA CIIOHTAHHOT'O
3apOKACHUA, TCOPUS CTAINMOHAPHOI'O COCTOAHUSA, TCOPUA MMaHCIICPMHUH, omoxuMHuyecKas
9BOJJIIOIHA. OCHOBHBIE 3TaIlbl PAa3BUTHA )KU3HU HA 3emite

IIpakTHyeckue 3aHATHA:

OK 10
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HET

Tema 4.5 OcHOBHEIE
3TaIbl IBOJIFOIINNA
SKUBOTO

Conep:xxanue yueOHOTro MaTepHaJia:

Teopernueckoe o0yueHue:

HET

IIpakTnyeckne 3aHATHS:

[TpakTuyeckoe 3anstue - [IpuunHb 3BOMIONNHN. DBOIIONHS U pazHooOpasue (/lokazarenbcTBa
9BOJIIOLMH KUBOrO. I1yTH ¥ npu4MHbI 3BoIOLUH )KUBOro. CoBpeMEHHask TEOPHsL IBOJIFOLIIH)

OK 10

Tewma 4.6 buochepa u
HOOC(epa

Conep:kanue y4eOHOT0 MaTepuaJia:

Teopernyeckoe 00yueHmne:

[Tonsitue o 6uochepe. CocraB 6uochepsl. YPOBHU OpraHU3AIMH KUBOK MAaTEPUU.
Okonoruyeckue ¢akropsl. [Inmessie nenu. TUIOIOrHS KUBBIX OPIraHU3MOB 3KOCUCTEMBI:
IPOAYLIEHThI, KOHCYMEHTBI, pelylieHThI (canpodutsl). ABToTpodsl. I'erepoTpodbl. OcHOBHBIE
HOJXO0/1bI B yUeHUH 0 Ouocdepe: 3HepreTHuecKuii, 0MoreoXMMU4IeCKuit, MHOOPMAIIMOHHBIH,
POCTPaHCTBEHHO-BpeMeHHO!, HoochepHsIit. [Iporeccr nepeHoca u Tpanchopmariu
BEIIECTB M sHepruid. buocgepa: nepexoxn B Hoochepy. konornyeckue GakTopsl

JlabopaTopHble 3aHATHSA:

JlaboparopHnas padota Ned - HabGmroneHue, HUTIOCTPUPYIOLIUE BIUSHUE IKOJIOTUUECKUX
(akTOpOB Ha pa3BUTHE PACTEHHH U )KUBOTHBIX

HpaKTuquKue 3aHATHUA:

1. I[TpakTrueckoe 3ansATHE - CBSA3b MEXKY CTPYKTypaMu Ouocgepbl

2. IlpakTnueckoe 3aHATHE - COCTAaBICHUE CXEM KPYTOBOPOTOB BEILIECTB B IPUPOJIE
B T.4. py0e:kHblii KOHTPOJIL N0 pa3jaeny 4: KontpoabHas padora (pemenue
CHTYAIlMOHHBIX 32/12a4)

OK 10

HpO(l)eCCI/IOHa.]'lI)HO-Opl/leHTI/IPOBaHHOB COIEPKaAHUEC

Paspnen 5. EcrecTBeHHbIE HAYKH U YeJI0BEK

20

Tema 5.1 UenoBek kak
peaMeT
€CTECTBCHHO-
HAy4YHOTO TMO3HAHUS

Conep:xaHue y4eOHOro MaTepuaJia:

Teopernueckoe o0yueHnune:

[TonoxeHue yenoBeka B cCHCTEME OpraHnYeckoro Mupa. OCHOBBI (PU3UOJIOTHU YETIOBEKA.
Ctpoenue u GyHKIIMOHUPOBAHKE OPIaHOB U CHCTEM OPraHOB YeJIOBEKa

IIK 1.4
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IIpakTHYeckHe 3aHATHA:

HpaKTI/ILIeCKOC 3aHATHUC - HpOI/ICXO)KI[eHI/IC 1 OCHOBHBIC 3Tallbl 3BOJIIOIIUH YE€JI0BCKA

Tema 5.2 310poBbe U
3JI0pPOBEIIT 00pa3
SKU3HHA

Conep:kanue y4eOHOT0 MaTepuaJia:

TeopeTnyeckoe o0yueHue:

310pOBbE U €ro cocTapisome. PaKkTopbl, MOJT0KUTEIBHO U OTPUIIATSIILHO BIUSIONINE HA
OpraHu3M 4ejoBeKa. BpeaHbie MpUBBIYKY: MOCHeACTBUS U npoduinakTuka. [Ipodiema
TEXHOT'CHHBIX BO3/ICHCTBHUI Ha 3I0POBbE YEIOBEKA (IICKTPOMATHUTHBIC MOJIsI, OBITOBAs
XUMHUS, U30BITOYHBIC IITYMBI, PaIHalvs U T.I1.). AJanTamus OpraHu3Ma 4ejioBeka K hakropam
OKpY KaroIel cpeibl. 3alllUTHbIC MEXaHW3Mbl OPTaHU3Ma YeJIOBEKa. 3710POBbE U
paboToCIIOCOOHOCTh

IIpakTH4yeckue 3aHATHS:

[TpakTrueckoe 3ausaTue - GaKTOPHI ¥ MPUBBIYKU, TATYOHO BIMSIONINE HA 3JOPOBBE UEIOBEKA.
[TpaBuiia u npenMyILiecTBa 310pOBOro 00pa3a KU3HU

IIK 1.4

Tema 5.3 OcHOBBI
3I0pOBBECOEperaroie
T'O MOBEACHUS

Conep:xaHue y4eOHOr0 MaTepuaJia:

Teopernyeckoe 00yueHmne:

[Tpunumne! popMupoBaHus 310poBbecOeperaroniero nopeaeHus. @undeckas akTHBHOCTD U
310poBke. ['pynmbl 310poBbsi. OCHOBHI 3aKanuBaHus. buoxumuueckune acieKThI
parrioHanbHOro muTaHus. [lumessie 00aBKHU, BUTAMUHBI, OMOJIOTHYECKH aKTUBHbBIE
BemecTBa. OOIIMe MPUHIIUITBI UCTIOIH30BAHUS JIEKAPCTBEHHBIX BelIecTB. [IpaBuia
0e30MacHOr0 UCTOIb30BaHMS OBITOBBIX MPHOOPOB U TEXHUYECKUX YCTPOICTB

HpaKTuquKue 3aAHATHUA:

1. I[TpakTrueckoe 3ausTue - Pemenne cutyanmoHHbIX 3aa4d. Co3qaHue HHAMBUAYATbHON
HaMSTKH 110 OpraHU3aluy palMoHaIbHON (PU3NYECKON aKTUBHOCTH

2. Ilpaktuyeckas padora NeS5 - Onpenenenue CyTOYHOIO pariioHa MUTaHHUs

K 1.4

Tema 5.4 OcHOBEI
panroHaIBLHOTO
MPUPOJIONIOIB30BAHMS

Conep:xkaHue y4eOHOTro MaTepuasa:

Teopernueckoe o0yueHnune:

DKOJIOTHYECKHE CBS3H B CHCTEME «UEJIOBEK - OOIIECTBO - MPUPOa». 3arpsi3HEHHE
OKPYXAroIIei cpelibl U ero mocineAcTBus. [ 106anpHbIe YKOIOTHUECKHUE TPOOIEMBI U TTyTH UX
pemenus. [Ipobnema coxpaneHus: 6mopazHooOpasus Ha 3emiie. DKOJIOTUUECKHUT MOHUTOPUHT
U OXpaHa OKpyXaromiei cpenbl. Bunbl, GopMbl 1 MPUHIIUTIBI PAIIMOHAITBHOTO

IIK 1.4
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MPUPOIONOIB30BaAHUS

IIpakTnyeckne 3aHATHS:

1. Ilpaktudeckoe 3anarue - OCHOBHBIE KOJIOTMUYECKUE MTPOOIEMbI COBPEMEHHOCTH H ITyTH MX

2
pewerust. CriocoObl paliMOHAIBHOIO UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB
2. IlpakTnyeckoe 3aHATue - [IyTH CHU)KEHUS KOJIMYECTBA OTXOA0B
B T.4. py0e:kHblIii KOHTPOJIL N0 pa3jaeny 5: KonrpoabHas padora (pemenue 0
CHUTYALMOHHBIX 33/1a4)
IIpomexyTounas arrectanus (AuddepeHUMPOBAHHBII 324eT) 2 OK 10, IIK 1.4.
Bceero: 78
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3. YCJI0BUSI PEAJIM3ALIMHA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

3.1. [ns peanuzanuu MOporpaMMmbl JIUCHUILIMHBI TpeOyeTcs Haludue
y4eOHOro KaOuHeTa Jisi TPOBEICHUS ayAUTOPHBIX 3aHATUN (JIGKIIMOHHBIX U
MPaKTUYECKUX ); JTA0OPATOPHIL JIJIst IPOBEICHUS TAOOPATOPHBIX PadOT.

O6opynoBanue yueOHOro KaOUHETa:

— o0opyaoBaHHe Ui MPOBEACHUS 3aHATHI: TUHAMOMETD, HMIMHIPHYECKOE
TEIO C TpaJydpOBAaHHOM IIKaJoOW/IBa Tela pa3HOro o0bema, MEH3ypKa,
TEPMOMETP, IICUXPOMETP, OAPOMETP, MUKPOCKOIL, JIyNa, IPeIMETHOE U OKPOBHOE
CTEeKJa, TPEyToJibHas MpHU3Ma, CTeKJISTHHBIC MPOOUPKH, ClIaiabl (IJIOTHAS Oymara) ¢
OTBEPCTUEM | MM, C IIEJIBIO JIMHOW 2 CM W TOJIIUHOW 1 MM, KYyCOK IJIOTHOM
PO3PAYHOIl TKaHU (KampoH, OATUCT), ICUXPOMETP, OapoMeTp, HA0OP PEaKTHUBOB,
CTEKJISTHHBIE MAJIOYKH, IITATUBBI JJI MPOOUPOK, CUeTUUK [ elirepa, KOMILIEKT JUIs
JEMOHCTPALUH Y U3YUEHUSI CBOMCTB AJIEKTPOMArHUTHBIX BOJIH;

- HarJsiHbIe TOCOoOUs: HAOOPHI MAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI, MOJIEITH
KPUCTAJUIMYECKUX PEIIETOK, KOJUICKIUU TMPOCTBIX MU CIIOXKHBIX BEIIECTB W/UIU
KOJUICKIIUU TIOJIMMEPOB, KOMIUIEKThl MUKPOIIPENapaToB MO0 OOTAHUKE M 300JI0THH,
Mozaenu (usmdeckux mpudopoB, Moxaenb «Temrypuii», Molenb BHYTPEHHETO
CTPOCHUS 3€MJIA, MOJIENIb YEJIOBEKA, MOJIE]Ib BHYTPEHHUX OPraHOB YEJIOBEUYECKOTO
Tena; KOJUIEKUHUS TOPHBIX MOPOJ W MHMHEpajoB, HAOOp reorpauyeckux Kapr,
IJIOCKOCTHBIE M OOBEMHBIE H300paXeHUs NPEIMETOB U SBJICHUM, TaOmuua
MenneneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pPA30BATEIIBHBIC PECYPCHI.

TexHuyeckre cpeacTBa OOyYEeHHMS: KOMIBIOTEp C  yCTpOWCTBaMHU
BOCITPOU3BECHUS 3BYKa, PUHTED, MYJIbTUMEIUA-TIPOEKTOP C
HKpPAaHOM/MYJIBTUMEIUIHAS TI0CKA, YKa3Ka-IPE3EHTEP AJIsl PE3ECHTALUMI.

3.2. HudopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

Jlnst peanuzanuu  mporpaMMbl  OMOMHOTEYHBIM (OoHA 00pa3oBaTeIbHON
OpraHu3aliy JOHKEH UMETh MEYaTHhIE W/WIIN DJIEKTPOHHBIE 00pa3oBaTeIbHbIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJL30BaHHUS B
00pa30BaTeNLHOM IMpOoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHus.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

KoHTpoib H oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo0mas Paznesn/Tema THun oeHOYHBIX MEePONPUATHIA
KOMIIeTeHIUsl
Pazgen 1. Occe “EcTecTBO3HAaHNE B HAIlIEH KU3HU
EcrecTrBOo3HaHHE KaK
eIMHas1 HayKa 0
npupoje
OK 10 Tema 1.1. CtpykTypa [TpakTuaeckast padora Nel “OcHOBHBIC METOJIbI
€CTECTBEHHO-HAY4YHOT'O Hay4Horo uccienosanus” (Habmonenue 3a
MIO3HAHMS IIpopacTaHueM ceMsiH acom)
OK 10 1. Ilpe3enranusa u nokian "Beinaronmecs
€cTeCcTBOMCCIIeIoBaTeNu. Bennkue 3kcrnepuMeHTs! B
Tema 1.2. Kparkas €CTEeCTBEHHbIX Haykax" (paboTa B MaJIbIX rpymmax)
UCTOpUS ecTecTBO3HaHusA | 2. JlenTa Bpemenu "Vcropuueckue 3Tanbl pa3BUTHS
ecrecTBO3HaHUA. OCHOBHbBIE HAYYHBIE OTKPBITHS XX
crosietusi” (TpyIimoBas paboTa)
OK 10 MentanbHas kapta "CoBpeMeHHbIE TEXHOJIOrUN"
Tewma 1.3. EcrecTBeHHBIE (1010Op NMPHMEPOB, IEMOHRCTPHPYIOIIHX
COOTBETCTBYIOIINE B3aMMOCBS3H: CBSI3b TEXHUKU U
HAyKH U pa3BUTHE s
TexHUKH 1 TeXHOTOIHA TEXHOJIOTHIl C €CTECTBEHHBIMU HayKaMH,
IIPEUMYIIECTBA U HEAOCTATKU COBPEMEHHBIX
TEXHOJIOTHH)
OK 10 Pa3nea 2. IIpupoaa n KonTtpoJubHnasi pabora (pemenne CMTyallHOHHBIX
3aKOHOMEPHOCTH 3a1a4)
Meramupa
OK 10 Tewma 2.1. IlpoctpanctBo | TemaTudeckoe oOcyxeHne B popme 1e0aToB HA
U BpeMs, KaK OCHOBHBIE teMy "beckoneuna i Beenennaa?" nnm "Mammnza
byH1aMeHTalbHbIE BpEMEHH: MU(] UITU peatbHOCTh?"
(opMBI CyIIeCTBOBAHHUS
MaTepuu
OK 10 Tema 2.2. Jlunamuueckue | 1. Tect
U CTaTUCTUYECKHUE 2. JTaboparopHas pabota Nel "Onpeznenenue Beca
3aKOHOMEPHOCTH B Tesia U CWiIbl Apxumena"
Ipupoie
OK 10 Tema 2.3. I[Tonoxenue CocraBnenue rpa@uIecKoil CXeMbl TTOJIOKEHUS
3emuu Bo BeenenHoi 3emiu Bo BeenenHnoi
OK 10 Tema 2.4. Tect
[Ipoucxoxaenue 3emiau
OK 10 Tewma 2.5. 3emuis kak Cocranenue nadorpadukn "CoctaB U CTPOCHUE
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IMJI1aHCTa U TpUPOAHOC
TCJI0

3emun" (paboTa B MaJIbIX TpyIax)

OK 10 1. Ilpaktuueckas pabora Ne2 «Knaccuduxanms

Tema 2.6. I'eocdepbl FOPHRIX TIOPOI»

Jeaun 2. TecT ¢ 3agaHusIMU Ha COOTBETCTBUE
3. JlabopaTtopHas pabota Ne2 «O1eHKa mapameTpoB
COCTOSIHUS BO3AYyXa»

OK 10 Tema 2.7. IIpoueccel u 1. CocraBiieHue TiI0ccapusi O U3YYEHHBIM SBJICHUS
ABJICHUSI METraMupa, ux OKpYXarolero Mupa
MIPOSIBJICHUS B 2. Ilpaktaeckas padora Ne3 «MonenupoBaHue u
IIOBCEJHEBHOM KU3HU 00BsICHEHUE IPUPOIHBIX SBICHUH Meramupa

(cMeHy BpeMeH rojia, THU BECEHHET0 U OCEHHETO
PaBHOJICHCTBUS, COJTHEUHOE U JTYHHOE 3aTMEHMS])

OK 10 Pasnen 3. OcHoBHBIE KontpoabHas padora (pemieHue CHTYallMOHHBIX

3aKOHOMEPHOCTH 3aja4)
MHKpOMHpa

OK 10 Tema 3.1. Mukpomup kak | TecToBbie 3a1aHHs HA COOTBETCTBHE
CTPYKTYPHBII YPOBEHb
OpraHu3alMi MaTepuu

OK 10 Tema 3.2. CoBpemennoe | 1. CocraBneHue rioccapusi no o0beKTam
npeJicTaBIeHue 00 MUKpPOMHPA
aneMeHTapHbIX yactumax | 2. JlabopatopHas pabora Ne3 "M3yueHne BOTHOBBIX

CBOICTB cBeTa: HHTEpPepeHny, TudpaKIuy,
JIMCTIEPCUH, TTOJIApU3au"

OK 10 Tema 3.3. Ctpoenue 1. Buzyanuzanusi TEOpETHIECKOTO MaTepHalia
ATOMOB XUMHUYECKHX (coBpeMeHHast MOJIeNIb CTPOCHHUS aTOMa)
3JIEMEHTOB 2. Pabora ¢ nepuonnyeckoi Tabnuuei (onpeneanThb

XUMHYECKHH IEMEHT 110 MOJIEH dJIEKTPOHHOTO
CTPOEHHS aTOMa)

OK 10 Tewma 3.4. Ilpupona CocraBnenue MEHTaIbHOM KapThl "Buibl
XUMUYECKOMU CBSI3U XUMHUYECKUX CBsA3el"

OK 10 Tema 3.5. CoctaB u Buszyanuzanus TeopeTuueckoro Mareprana
CBOMCTBA MOJIEKYJ (co3gaHue mapoCcTepPKHEBBIX MOIese)

OK 10 Tewma 3.6. Knerka - 1. Busyanu3zanus TeopeTuueckoil HHpopmaiuu
CTPYKTYpHO- (3apucoBaTh KJIETKY)
byHKIIMOHAIbHAS 2. IloaroroBka npe3eHTanui 1 10ki1an0B "Pois
€IMHULIA KUBOTO KJIETKH B 00€CieueHHH MPOIIECCOB
opraHusma KHU3HEICSITEIbHOCTU U BOCTIPOU3BEICHHUS

opranu3MoB" (paboTa B MaJIbIX TpyIIax)
3. JlabopaTtopHas pabota Ne4 “Habmtonenue
pPacTUTEIbHON U )KUBOTHOM KJIETKH

OK 10 Tema 3.7. OcHOBHEBIE 1. TecToBBIe 3a7aHNST HA COOTBETCTBHE
BUJIbI MUKpoopranuzMoB | 2. [ToaroroBka npe3eHTamnuii 1 nokiaanos "Ponb

MHUKpPOOPTaHU3MOB B PA3JIMYHBIX MpOIeccax
oKpy>katomiero Mupa" (pabora B MaJbIX IPYTIIax)
3. JlabopaTtopHas pabota Ne5 “Habmronenue 3a
IPOCTEHIIMMHU 10T MUKPOCKOIIOM

OK 10 Paznen 4. Mup KonTposbHasi padora (pemieHue CHTyallHOHHbBIX
MaKpO00ObEeKTOB: 3aaa4)

BO3HMKHOBEHME,
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pa3BuTHE,

3aKOHOMEPHOCTH
OK 10 1. Knaccudukanumonnas tadbnuna (“CocrostHus
Tema 4.1. BelecTso: BeIJ_[eCTBf:l:’ n/unu “THUIBI KPUCTAIUTHYECKHUX
COCTOSTHUE U CBOMCTBA pemieTox™); .
2. Ilpaktraeckas padorta Ned "Coznanue Mojenei
KPUCTAJNINYECKUX peleToK"
OK 10 1. Kmaccudukanuonnas tadauna (“CioxxHbie
HEOpraHuyeckue coequHeHus” u/mm “OCHOBHBIE
KJIACChI OPraHUYECKUX COCTMHECHUN);
Tema 4.2. MHorooGpasie 2. IIpaktuaeckas padorta Ne5 "03HaK0MJIeHHs c
XHMITECKIX COSTHHEHH] f'(OJ'IJ'IeKHI/IHMI/I HPOCTBIX U CIIOMKHBIX BemeCT"B u/uim
X CBOMCTEA O3HakOMJIEHHE € KOJUIEKLEN TTOJTMMEPOB
3. Coznmanue maMaTku 1o 6e30mnacHoOMy
HCIIO0JIb30BAaHUIO OBITOBBIX XUMUYECKUX BEIIECTB B
dbopmare O0K-cxembl Wiau uHporpaduku (padbota B
MaJIbIX Fpynmnax)
OK 10 1. MenTanbHas kapta "Knaccudukarus
XUMUYECKUX peaKiui”
Tema 4.3. Yuenue o 2. Occe "XUMHUECKUE PEaKLUH B OKPYKarOLIEM
XMMHUYECKHX IIpoueccax | mupe"
3. JlabopaTopHas padota Ne6
«ITpn3HaKn XUMUYECKUX PEaKIUI)
OK 10 Tewma 4.4. Konuenuus Tect
MIPOUCXOKICHUS )KU3HU
Ha 3emiie
OK 10 1. Tecr
Tema 4.5. OcHOBHBIE 2. Noxuansl u npe3eHTannn "[I[punanHbl 3BOIIOLUY.
ATarbl IBOJIIOLUH KMBOTO | DBOJIIOLMS U pa3HOoOoOpa3ue" (paboTa B MaJbIxX
rpynmnax)
OK 10 1. OnopHueIit koHcnekT "CTpykTypa 6nocheps! u
Hoocdeps!"
2. MenTanbHas kapta "CBsi3b MEXy CTPYKTYpaMu
ouocdepsr”
Tema 4.6. buocdepa u 3. CocTaBiieHre cXeM KpyroBOpPOTOB BELIECTB B
Hoochepa IIpUpoie
4. JlTabopaTtopHnast pabota Ne7
“HabmtoieHus1, WIUTIOCTPUPYIOIINE BIUSHIE
HKOJIOTMUECKUX (PaKTOPOB Ha pa3BUTHE PACTEHUHN U
JKUBOTHBIX”
Paspea S. KonTpoubHas padora (pemieHue CMTYallMOHHBIX
EcrecTBeHHBbIE HAYKH 3aja4)
U YeJIoBeK
OK 10 Tema 5.1. YenoBek kak 1. Jlenta Bpemenn "[IponcxoxaeHrne U OCHOBHBIE
[IK 1.4. IIPEAMET €CTECTBEHHO- ATaIlbl FBOJIIOLUH YesioBeka'" (rpymnmnosasi paboTa)
Hay4HOI0 NMO3HAHUS 2. 3agaHue Ha COOTBETCTBUE
OK 10 1. Knaccudukanumonnas tadbmuma "®dakTopsl 1
IIK 1.4. Tema 5.2. 3n0poBbe U MIPUBBIYKH, TAaTyOHO BJIMSIOIIUE Ha 3JI0POBHE

3I0pOBBII 00pa3 )KU3HU

yesoBeka'
2. MenrtanbHas kapTa "TexHOreHHbIe (haKTOPHI,
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OKa3bIBaIOLIUE BO3/ICHCTBHE HA YeloBeka'

3. Buzyanuzanusi TeOpeTHUECKOTro MaTepuaa
(mnaxat/ ungorpaduka "[IpaBuna 310poBOro
obpa3za xu3Hu"

4. Muckyccus "lIpenmyiiecTsa 310poBOro oopasa
HKU3ZHH"

OK 10
IIK 1.4.

Tema 5.3. OcHOBEI
3JI0pPOBbECOEPEraroIero
IIOBCACHUA

1. Urpa “Deiix/anTudeiix” (mogdop nahopmanuu
u3 HTEepHET-UCTOYHUKOB O ACHCTBHUSIX,
HAIPABIICHHBIX HA COXPAHEHUE KU3HU U 37I0POBBS
YEIIOBEKA)

2. Busyanuzanusi TeOpeTHUECKOro MaTepraia
(cozmanue MHCTPYKIHIL 110 0€3011acCHOCTH MTPH
HCIOJIb30BaHNHU OBITOBBIX MPUOOPOB U TEXHUUYECKUX
ycTpoiicTB)/uHdorpaduka/rpynmnosas padbora

3. Pemienue cutyanmoHHBIX 337124

4. Buzyanu3zanus TECOPETHUECKOT0 MaTepuaa
(co3manue WHIUBHTYATbHOW IMAMSTKH 10
OpraHu3aIy paluoHaIbHON (PU3HUECKOI
AKTUBHOCTH)

5. IIpakTtuueckas padota Ne 6 "Omnpenenenue
CYTOYHOTO pallMOHA MUTAHUS"

OK 10
[1K 1.4.

Tema 5.4. OcHOBEI
palroHaIBLHOTO
MPUPOJONOIB30BAHMS

1. Juckyccus "B3auMocBs3b yesioBeKa, IpUupoibl U
obmectBa" (rpynmnoas paboTa)

2. IlpesenTtanuu 1 noxians! "OCHOBHBIE
HKOJIOTMYECKHE TPOOJIEMbI COBPEMEHHOCTH U MyTH
ux pemieHus" (pabota B MaJbIX IPyMIax)

3. Knnaccudukanronnas tadiua "CrnocoObl
palMoOHAIBHOTO UCTIOJIb30BAHMS TPUPOTHBIX
pecypcoB"

4. Pemenue keiica "IIyTn CHM>KEHHS KOIMYECTBA
oTx0210B" (rpynmnosas paboTa)
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OcHoOBHbBIE IeYaTHbIE H3TaHUA

1. AnekcammHa W.IO. EcrtectBo3Hanue. 11 kmacc. ba3oBelil ypOBEHb.
YyeOuuk 11si 001meoopa3oBaTeNbHBIX opranu3anuii - Anekcamuna W.1O. u op. —
Mockga: U3natensctBo [Ipocsemenune, 2019. — 256 c.

2. Anekcammua W.FO. EcrtectBoznanme. YueObnmk mms 10 kmacca.
bazoBeiil ypoBeHb - Anekcammna W.1O. u gp. 9-e uzn. — Mocksa: M3npaTenscTBo
FOpaiit, 2022. — 330 c.

3. [Nabpuensu O.C., OctpoymoB W.I'., Ilypeimesa H.C., Cnagkos C.A.,
CuBornazoB B.M. EcrectBo3nanue. ba3zoBeiii ypoBeHb. 10 ki.: yueOHUK. - M.:
Hpoda, 2019. — 334 c.

4. [Ma6puensn O.C., OctpoymoB WN.T'., Ilyperimea H.C., Cnankos C.A.,
CusornazoB B.W. EcrectBo3nanue. ba3oBbiit ypoBenb. 11 ki.: yueOHuMK. - M.:
Hpoda, 2019. — 336 c.

5. ['ycetixanoB, M. K. EctecTBo3HaHue: y4eOHUK M MPAKTUKYM JJIS
cpennero mpodeccuonaaprHoro obpaszosanust / M. K. T'yceiixanoB. — 8-e u3n.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 442 c.

6. Otroukuii, I'. II. EcTtecTBo3HaHue: Y4YE€OHUK M MPAKTUKYM IS
cpeanero npodeccuonanpHoro obpaszoranus / I'. I1. Otroukuit; moa pegakuueit I
H. Ky3sMmenko. — Mocksa: M3narensctBo FOpaiit, 2022. — 380 c.

7. CmupnoBa, M. C. EcrecTBo3HaHue: y4eOHUK WU TPAKTUKYM IS
cpeadero mnpodeccuoHanbHoro obpazosanuss / M. C. CmupnHoBa, M. B.
Boponenko, T. M. CmupnoBa. — 2-¢ uza. — Mocksa: U3narensctBo FOpaiir,
2022. —330c.

JIeKTPOHHbIE U3TAHUSA

1. MamxkoBa, C. B. EcrecrBo3nanme (boranmka. 3oosorus): yueOHOE
nocobue ans CIIO / C. B. MamxkoBa, E. U. Pygusuckas. — Capatos:
[IpodobpazoBanue, 2019. — 147 c. — ISBN 978-5-4488-0745-9. — Tekecr:
AIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit odbpazoatenbHol cpenas CI1IO
PROFob6pa3oBanue. — Pexxum nocrymna: EctectBo3nanue (boranmka. 3oomorus)
(profspo.ru)

2. EcrtecTBo3HaHue: y4yeOHMK i CpeAHEero MnpodeccuoHaIbHOro
obpazoBanus / B. H. JlaBpunenko [u ap.]; nmox penaknuerd B. H. JlaBpunenko. —
5-e u3z., mepepad. u gom. — Mocksa: U3narensctBo HOpaiit, 2021. — 462 c. —
Pexum noctyna: https://urait.ru/bcode/483424.
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3. Crpenbhuk, O. H. EcrecTtBo3Hanue: yueOHOE TOCOOHE AJIsI CPEIHETO
npodeccuonansaoro oopazosanus / O. H. Ctpenpank. — MockBa: U3gaTenbcTBO
FOpaiit, 2022. — 223 c. — Pexxum moctyma: https://urait.ru/bcode/489838.

I[OHOJIHI/ITeJILHLIe HCTOYHHUKH

I. ["abpuensn, O. C. EcrectBoznanue. bazoBwiii ypoBenb. 10 kiacc.
Kuwura g yuurens, C. A. Cnaakos, U. T'. Octpoymos, O. C. I'abpuensn: — M.:
Hpoda, 2019 — 418 c.

2. [Nabpuensn, O. C. EctectBo3Hanue. ba3oBwiii ypoBenb. 11 kiacc:
kaura s yuurens / O. C. IN'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.:
Hpoda, 2019. — 314 c.

3. ['openoB, A. A. EcrtecTBo3HaHue: y4eOHOE MmocoOue sl CpeIHero
npodeccuoHanbHoro oopaszosanusi / A. A. I'openoB. — 4-e uzn., nepepad. u AOI.
— Mocksa: M3parensctBo FOpant, 2022. — 355 c.

4. EctecTBO3HaHue: y4eOHHMK JJId CpPEAHEro Mpo(ecCHOHATBLHOIO
obOpazoBanus / B. H. JlaBpunenko [u ap.]; nox penaknueid B. H. JlaBpuHenko. —
5-e uzn., nepepad. u gon. — Mocksa: U3gatensctBo Opaiit, 2021. — 462 c.

5. Crpenbuuk, O. H. EcrecTBo3HaHue: yuyeOHOE TTOCOOUE JIJIsI CPETHETO

npodeccuonanbHoro oopazosanus / O. H. Ctpenbauk. — MockBa: M3gaTeascTBo
FOpaiit, 2022. — 223 c.
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PazpaboTumnkm:

(MecTo paboThI)

(MecTo paboThI)

JKCHepThbI:

(mecTo paboThI)

(mecTO paboThI)

(3aHMMaemMast TOJKHOCTB)

(3aHMMaeMast I0JKHOCTB )

(3aHMMaemasi 10JHKHOCTB)

(3aHMMaeMast TOJIKHOCTBD)

(mHUIIIATBL, (HaMUITHS)

(vHUIMATBI, (haMUITHS)

(vHUIMANTB, (aMUTTUS)

(MHUIMATTBL, (haMHITHS)
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