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1. IACIIOPT PABOYEH IPOTPAMMBI OBIIEOBPA3OBATEJIBLHON
YYEBHOHN JUCIHUATLIMHBI ECTECTBO3HAHHUE

1.1. OOaacTs npuMeHeHHus! IPOrPaMMbl
[Iporpamma  oOmeoOpazoBaTenbHOM — yyeOHOM — auciumiuHel  EcrtecTBo3HaHWE

npenHasHayeHa sl OoO0ydeHHs B TPO(EecCHOHAIBHBIX 00pa30BaTENBHBIX OPraHU3ALUSX,
peanu3yronux o0pa30BaTelbHYI0 MPOTpaMMy CpeAaHero (MoJIHOro) oOmero oOpa3oBaHHs B
npezesiax OCBOCHHS IMPOTPaMMbl MOATOTOBKH crenuanuctoB cpeanero 3sena (IIIICC3) mo
CIeNUANIBHOCTA Ha 0a3e ocHOBHOTro oOmiero oOpazoBaHus. Pabowas mporpamma cocTaBiieHa Ha
OCHOBE TMPUMEPHOH NpPOTpPaMMbl 1O AuWCHUIUIMHE EcTecTBO3HaHHME, C y4eTOM T'yMaHUTapHOTO
npoduiis moxydaeMoro mpodeccHoHaNbHOTO oOpazoBanus B cooTBercTBuM ¢ ®I'OC CIIO mo
cnenuanbHoct  44.02.02  IlpenojaBaHue B HauyalbHBIX KJaccaX, YKpPYIHEHHas TrpyIma
cnernmansHocTelt 44.00.00 [Tenarornyeckoe oOpazoBaHue.

1.2. Mecro o0meoOpa3zoBaTe/JbHOH Yy4eOHOW JUCHUIUIMHBI B CTPYKType
NMPOrpaMMbl MOATOTOBKH CHEHHATHCTOB CPeHEro 3BeHa

O6meoOpa3oBarenbHas ydeOHas JUCHUIUIMHA EcCTecTBO3HAaHHME SBISETCS Y4eOHBIM
npeaMeToM o0si3arenbHON npeameTHol obnactu EctectBennsie Hayku @I'OC cpennero obiero
oOpazoBaHusl. YueOHas nucuUIUIMHA EcTecTBo3HaHWE wu3ydaeTcs B 00Ie00pa3oBaTeIbHOM
nukie yueoHoro miana [IIICC3 wa 6Ga3e oCHOBHOTO 00mIero 0OOpa3oBaHUS C TOJTYYCHHEM
cpenHero o0rmiero oopazoBaHusl.

1.3. Hean u 3an1aun 061e00pa3oBaTe/IbHOI Yy4eOHOI TMCUMILIUHBI — TPeOOBAHUS K
pe3yJbTaTaM 0CBOCHHUSA 00111e00pa30BaATeJIbHOM Y4eOHOM M CIUTIIHHbI

OcBoenune conepkanusi o0meoOpazoBarenbHON yaeOHOW nucnuiuinHbl EctecTBO3HAHME
obecreunBaeT JOCTUKEHHE 00YUAIOIIMMUCS CIEIYIOIINUX Pe3yIbTaToOB:

JIUYHOCHHBIX:

— YCTONYMBBIA HMHTEpPEC K UCTOPUM M JOCTHKEHHSIM B OOJAacTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 32 POCCUICKHE €CTECTBEHHbIC HAYKH;

— TOTOBHOCTH K IPOJIOJDKEHHUIO 00pa30BaHusl, MOBBIIICHUIO KBaTM(UKaUU B U30paHHON
npodeccuoHaIbHOM JIeATENIBHOCTH C UCIIOJIb30BAHMEM 3HAHUH B 001aCTH €CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHE 3HAYUMOCTU KOMIIETEHIIMH B OOJIACTH €CTECTBEHHBIX HayK
JUIS 4elloBeKa U OOIecTBa, yMEHHE HCIOJIb30BaTh TEXHOJIOTMUYECKUE JAOCTHXKEHUS B 00nacTu
Gbu3MKM, XUMHHM, OMOJOTHM Ul MOBBILIEHHS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO DPa3BUTHS B
BBIOpaHHOM MpodeccnoHalbHOM e TeNbHOCTH;

— yMEHHUE MPOAHAIU3UPOBATh TEXHOTEHHBIE TMOCIEACTBUS ULl OKPYXKAIOIICH Cpelbl,
OBITOBOI U TPOM3BOJCTBEHHOM /EATEIHHOCTH YEJIOBEKA;

— TOTOBHOCTH CAMOCTOSTEIHHO T0OBIBATH HOBBIE /ISl ce0s1 €CTECTBEHHOHAYYHbIC 3HAHUS
C MCTOJIB30BaHUEM [Tl 3TOTO JOCTYIMHBIX HCTOYHUKOB HH(pOpMaLuu;

— yYMEHHUE YIpPaBJIATH CBOCH MO3HABATENbHON NIEATEIBHOCTBIO, MPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHUE BBICTPAMBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHHUS B KOMAHJE MO PEIICHUIO
o0mIuX 3a/1a4 B 00JIaCTH €CTeCTBO3HAHUS;

MemanpeomMemHulx:

— OBJIaJICHUE YMEHUSMH U HaBBIKAMH PA3JIMYHBIX BHUJIOB IMO3HABATEIHHOU AEATEIHLHOCTH
JUTSl U3YYEHHSI Pa3HbIX CTOPOH OKPYXKAIOLIEr0 €CTECTBEHHOTO MUPAa;

— NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOMIOAEHHS, HAYYHOTO SKCIIEPUMEHTA)
JUISL U3YYEHUS Pa3IMYHBbIX CTOPOH €CTECTBEHHOHAYYHON KapTHUHBI MUPA, C KOTOPHIMUA BO3HUKAET
HEO0OXO0IMMOCTh CTATKUBATHCS B TPO(decCHoHanbHOM cdepe;



— YMCHHUC OIpCACATH LCIW MW 3aJadd ACATCIbHOCTH, BbI6I/IpaTB cpeacrea i UX
JOCTUKEHMSI HAa IPAKTHKE;

— YMCHHC HCIIOJIb30BATh PA3JIMYHBLIC MCTOYHHUKU I MMOJTYYCHHA eCTeCTBeHHOHay‘IHOfI
HH(bOpMaHHH 1 OICHUBATL €€ JOCTOBCPHOCTD IJIA JOCTUIKCHUS MMOCTABJICHHBIX ueﬂeﬁ u 3aj1a4,

npeomemmuuix:

— cpOpMHPOBAHHOCTH MPEICTABICHHUIA O IIEJIOCTHON COBPEMEHHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, IPUPOJIE KaK €ANHOM LIEJIOCTHOM CUCTEME, B3aMMOCBA3M YEJIOBEKA, IPUPOIbI U
oOrmiecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHoi;

— BJIaACHHUEC 3HAaHUSIMHU O HauOoJiee Ba)KHBIX OTKPBITUAX U JOCTUIKCHUAX B oOjacTu
€CTCCTBO3HAaHUs, ITOBJIMABIINX Ha 3BOJIIOILIUIO HpGIICTaBJICHI/Iﬁ O MpUpoaEC, Ha Ppa3BUTUC TCXHUKHU
M TEXHOJIOTHIA;

- C(bOpMI/IpOBaHHOCTI) YMCHHUA  [IPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA  IJId
OOBSCHEHUSI OKPYXAIOUIMX SBJICHUI, COXpaHEHUs 3/I0pOBbs, oOecrieueHus 0e30MacHOCTU
KHU3HEACATCIIbHOCTH, 6€p€)KHOFO OTHOUICHUS K IIpHUpoac, panroHaJIbHOI'O
IMpHUPOAOIIOJIB30BaAHMS, 4 TAKIKC BBITTIOJIHECHUS POJIM I'PaMOTHOT'O HOTpe6I/IT€J'I$I;

— c(opMUpPOBAaHHOCTh MPEJICTaBICHUM O HAYYHOM METOJ€ IO3HAHUS NPUPOIBl U
cpeacTBax HU3YUCHUA Meramupa, MakpomMupa n MHKPOMHUDPA, BJIaACHHUC npueMamMmunu
C€CTCCTBCHHOHAYYHBIX H&6J'IIO)ICHPII>1, OIIBITOB, I/ICCJ'IG,I[OBaHl/If/'I U OLCHKKW OOCTOBCPHOCTU
IMOJIYYCHHBIX PC3YJIbTATOB,

— BJIaJICHUC MOHSITUHHBIM afnmnapartoM €CTECTBCHHBIX HAyK, IMO3BOJIAIONIMM IIO3HABATh
MUP, YHaCTBOBATh B JUCKYCCHUAX IO €CCTCCTBECHHOHAYYHBIM BOIIPpOCAaM, UCIIOJIb30BATh PA3JIMYHBIC
HUCTOYHHUKU I/IH(l)OpMaIII/II/I U1 IIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYECKHN OTHOCUTBCA K
coobmenusm CMU, conepkamuM HaydHY0 HHGOPMAIIHIO;

- C(bOpMI/IpOBaHHOCTI) yMeHI/IfI IIOHUMATh 3HAYMMOCTb €CTECCTBCHHOHAYYHOT'O 3HaAHUA I
Ka)KJIOTO YeJIOBEeKa HE3aBHCHUMO OT €ro MpodeccuoHaIbHOM NeSTeNIbHOCTH, pa3andarh (akThl U
OLICHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSMH OLIEHOK M CBS3b
KPUTEPHUEB C ONPEICTICHHON CUCTEMOM IIEHHOCTEM.

1.4. KoauvecTBO 4acoB HA OCBOEHHE MPOrpaMMbl 00111e00pa3oBaTeILHOI yueOHoit
AUCHUILIUHBI

MaKkcuMajbHas yueOHas Harpy3ka ooydvatomierocs — 180 gyacoB, B TOM 4ucIe:

oOs3arenpHas ayquTOpHas yueOHasi Harpy3ka ooyudaromerocst — 120 yacos;

caMoCTOsITeNIbHAs paboThl 0Oy4Jarorierocs — 60 4yacos.



2 CTPYKTYPA U COAEP)KXAHUE OBIIEOBPA3OBATEJBHOM YYEBHOM
JUCIHUIIVIMHBI

2.1. OoObem o0Omeo0Opa3oBaTeIbHON Y4eOHOH AMCUMIUIMHBI M BHAbI y4eOHOM
padoThI:

Bua yueOHo# paGoThl Oobvem uacos 1 cemecmp
6cezo

1 2 3
MakcumajibHas yueOHasi Harpy3Ka (Bcero) 180 180
Oo0s13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 120 120
B TOM YHCJIE:
TEOPETUYECKOE 00yueHne 56 56
MIPAKTHYECKHE 3aHATHS 64 64
CamocrosiTesibHas paboTa o0yuaruierocsi (Bcero) 60 60
B TOM YHCJIE:
BHEAYJUTOPHAs CAMOCTOSITEIbHAS 55 55
MOJITOTOBKA BHICTYIUICHUH IO 33JJaAHHBIM TEMaM,
BBITIOJTHEHUE IOMAITHAX 33aJaHUN
MOJrOTOBKA K KOHTPOJIBHOU paboTe
0(hOpMIICHHE WHIUBUIYATbHOTO MPOEKTA 5 5
IIpomesicymounas ammecmayus 3auem




2.2 TemaTnuyeckuii IVIaH U cofepkaHue 00eo0pa3oBaTe/JbHOM Y4eOHOM 1M CIHIITIHHbI

HaumenoBanue | CopepskaHue yueOHOro MaTepuaa, NPaAaKTHYECKHe 3aHATHS, CAMOCTOSITeJIbHAsA padoTa O0bem Yposenn
pa3iesioB M TeM | o0y4aromuxcst 4acos OCBOCHHS
1 2 3 4
1 cemecTp
I'TIABA 1. ECTECTBO3HAHHUE U METO/bI IO3HAHUSA MUPA
(10 kaacc)
Conep:xxanue yueOHOro Marepuasa
1. Benenne B ecrectBo3HaHue. Ilpupoma — cpema oOWUTaHUS W HCTOYHUK KU3HM YEJIOBEKA.
B3anMOOTHOLICHNST YeNoBeKa W MpPUPOABI, WX juanekThka. [Ipupojga — HCTOYHHK TBOPYECKOTO | 5
Tema 1. BJIOXHOBEHUS JedTesneil nckyccrBa. EcrecTBo3HaHNE — €IMHCTBO HAYK O MPUPOJIE.
FeTecTBO3HANME 2. Marepust u ¢opMbl ee cyuiecTBOBaHUA. JluanekTuka ectecTBo3HaHMs. OCHOBHBIE 3Talbl  €ro
[ ] pasButusl. [loHsITHE O €CTECTBO3HAHUU KaK CUCTEME Hay4HBIX 3HaHUH O MIPUPOJIE. 2
COBOKYIHOCTE 3. DOMIUpUYECKUN YPOBEHb HayqHOTO MO3HAHHA. q)Opl\fI)I MO3HAHUA: HAYYHOE U HEeHay4dHoe. J/[Ba ypoBHS 2
HAYUHBIX HAayYHOTO TMO3HAHUS: SMIUPUUYECKU U TeopeTuueckuid. [loHsTHE 00 SMIUPUUECKOM YPOBHE HAYyYHOTO
SHAHMIA 0 no3HaHus u ero metonax.Habmonenue u skcnepument. ['unoresa u BeiBoJ. MoenrpoBaHie Kak METO
nprpone HAyYHOTO MO3HaHWs. IIporecc MOAENMPOBaHMS M €r0 COCTAaBHBIC YacTU: CYOBEKT, OOBEKT W MOJCIb, | 5

OTpakarollasi OTHOLICHHE MEXKIy HUMHU. THIbI MOJENe: MaTepuaibHble U 3HAKOBbIE. TeopeTnueckuii
ypOBEHb Hay4yHOro mo3HaHus. [loHSATHE O TEOpeTHYEeCKOM YpPOBHE HAY4YHOTO TIO3HAHHUS U €ro
cocTaBisOIUX. MoienpoBaHUE Ha TEOPETUUECKOM YPOBHE MMO3HAHUS U TUIIBI MOJIEIICH.

IIpakTHYecKkue 3aHATHS:




1. Buogorusa. buomornueckas cHCTEMAaTHKa W €€ BaXKHEUIINME TaKCOHBL. bBHUHOMHHAJILHAS
HoMmeHkiarypa. [lonstue Buga. Cucrtemaruka >kMBOTHBIX. [loHsiTHe mopoabl. CucTemMaThka pacTeHHI.

[TonsiTue copra. 2
Buonornyeckass HOMEHKIaTypa — OCHOBA IPO(ECCHOHATIBHOM e TETFHOCTH.
2. Xumus. TpuBnanbHbie Ha3zBaHus. PannonanpHas HOMEHKIAaTypa. MexayHapoaHas HOMEHKIIATypa
NIOITAK. 2
XUMHYECKUE 3JIEMEHTBl U MPOUCXOKJIEHUE UX Ha3BaHMW. Kiaccudukaiyss HEOpraHnyeckux BEUIECTB U
MPUHIMIBI 00pa30BaHUs UX Ha3BaHUI
3. ®usuka. Eqununel n3MmepeHus gusnueckux BenuyuH Ha Pycu. EnuHunel usmepenus gusnueckux | 2
BEJIMYMH B HEKOTOPBIX APYTHX CTpaHaxX. MexayHapodHas CHUCTEMa €IWHULl U3MEPEHUsS (PU3NYECKUX
BenuuuH — CU.
OcHOBHBIE M IPOU3BOIHBIE €AUHUIIBI H3MepeHHs pusnueckux Bennyud CH.
CamocrosiTesqibHas padora:
1. Ponp MBICTIEHHOTO 3KCIIEpUMEHTa U MaTEMaTUYECKOTO MOJEIHPOBAHUS B CTAHOBJIEHUU M PAa3BUTUU
€CTECTBEHHBIX HayK. 2
2. SI3bIK €CTECTBO3HAHUS. 2
Conep:xanue y4yeOHOro MmaTtepuasa
1. EcrecTBeHHOHAy4YHbIe MOHATHS.
KonkperHele ¥ aOCTpakTHblE  €CTECTBEHHOHAy4YHbI€  TMOHATHUA.  3aKOHbl ~ €CTECTBO3HAHUS.
EcrecTBeHHOHAYYHbIe Teopun. OMHCATEIbHBIE TEOPUH U OOBSICHUTEIbHBIE Teopun. IIporHosupyomas | 2
POJIb €CTECTBEHHOHAYYHBIX TEOPHUH.
2. EcrecTBeHHOHAay4YHasi KapTuHa Mupa. KapTuHel Mupa: peluruosHas, ObIToBas, Xy/l05KECTBEHHAS.
Tema 2. EcrectBenHoHayuyHas kaptuHa Mupa. IBosronuss EHKM u ee stamnbl: apucToTeeBCKU, HbIOTOHOBCKHU,
ECTeCTBEHHOHAY | i1y irejimonckan peBomoyst.  IIpHHIMIBI  [O3HAHWS B GCTECTBOSHAHMM:  COOTBETCTBHS, | 2
THBIC MOHATHSL, | 116170 THUTETBHOCTH, IPUYUHHOCTH, CHMMETPHH.
3aKOHBI U
TeopuM IIpakTHYeckue 3aHATHSA:
1. Mupsbl, B KoTOpbIX MbI :kuBeM. Kiaccudukanus MUpoOB (Meramup, MakpOMHp, MHKPOMHD,
HaHOMHp). ['paHUIBI MUPOB U YCIOBHOCTH 3TUX TpaHUIl. [Ipubopsl A U3ydeHuss MUPOB, UX BOJIOLHUS | 2
oT cBeToBoro Mukpockona P. I'yka no ckanupytomero TyHHeiabHOro Mukpockona(CTM) u aTomHO-
cusoBoro Mukpockona (ACM). MonekynsgpHoe pacno3HaBaHHWE M €ro pojib B MPHUPOJE U SKU3HU
YeJI0BEKa. 2

2. KonTtpoJabHas pa6ora. EcrecTBo3HaHHE M METO/IbI IO3HAHUS MUpPa




CamocrosiTesibHas padora:

1. KoMmbroTepsl Oyaymiero.

I'TIABA II. MET'TAMUP

(10 knacc)
Conep:xxanue yueOHOro Marepuaja
1. XpoHoJ10rusi aCTPOHOMHYECKHX NPeICTABJICHUH U OTKPBITHIA:
reOLEHTpUUECKas CUCTEMa MHUpa; aHTPOIOIEHTPUYECKas CUCTeMa MHpA; FeIHOLIEHTPUUYECcKas cUcTeMa
mupa. ActpoHombl XVI—XIX BB. 1 ux BkIaj B pa3BUTHE INpeAcTaBieHU o Beenennon. Kocmounorus.
Bxiag oTeuecTBEHHOM HayKd B MUPOBYIO KOCMOJIOTHIO.
2. Ilpoucxoxaenue u crpoeHue BcenenHoil. ®usnueckue SBICHHMS W 3aKOHBI, CBSI3aHHBIE C
poucxoxkaeHueM U crtpoeHueM Bcenmennoit. Dddext Jlommepa. 3akon Xa66ma. Teopust bombmroro
B3pbIBa. EuHUIBI H3MepeHnst KocMUYecKuX pacctosHuil. HebecHeie Tena.
Co3sBe3nus. 3Be3HbIe CKOMUIeHUs. 3Be3/bl. [Imanetsl. KomeThl, METEOpUTHI, ACTEPOUIBI.
3. Kak 4yenoBexk mu3yuaer merammp. [lepBrie Tenmeckombsl U obcepBaTopuu. Teneckon-pegpakrop u
Teneckon-peduiektop. Paguoreneckonsl M MeXIUIaHeTHble cTaHIUU. OpOuTaibHas acTpPOHOMHUYECKas
ob6cepBaropust (OAO).
4. 3axonbl ABHKeHUs1 HeOecHbIX TeJ. [lepBriit 3akoH Kemepa. Anoreid u nepureil. XapakTepUCTUKHU
amnrca: (GoKaTbHOE pacCTosiHUE, (OKYC, OCh, TMOJIYOCh, SKCICHTPUCHUTET. BTOpoW W TpeTuil 3aKOHBI
Tema 3. Kennepa. 3akoH BceMupHOTro TroteHusi. Kocmuieckne CKOpoCTH.
Yes0Bek u
IIpakTHYecKue 3aHATHS:
Bcenennas

1. Conneunass cucremMa M ee IiaHerbl. Crpoenue ConHeyHON cucTeMbl, IaHeThl CoJIHEUHOU
cucteMbl. [lpyrue cTpykTypHble 37eMeHTbl (CONHEYHOW CHUCTEMBI: CIYTHHUKHM IUIAHET, acTEpOU[bI,
KOMETBI, METEOPHUTHI.

2. Ctpoenue 3emun. Jlutocdepa. BuyrpeHHee cTpoeHre 3eMid U ee XUMHUYECKHil cocTaB. CTpoeHue u
coctaB jutochepbl. MuHepansl U TropHble MOpojbl. Pynwl. JluTocdepHble MIUTHL. 3eMIIETPSICEHHUS.
[lkana Puxrepa. MTaTeHCMBHOCTD 3emuieTpsacenuil. Llynamu.

3. 'mapocdepa. Oxeansl u Mopsi. CoctaB ruapocdepsl. MupoBoit okean. Mopst. Hetunuunsie Mopsi:
CapraccoBo, Kacnuiickoe u Apanbckoe. TemMa MOpsi B NPOU3BEIECHUAX MHPOBON XYI0KECTBEHHOU
KYJIbTYpHI.

4. Atmocdepa. Iloroga. Atmocdepa u ee cocraB. BeprukanbHoe cTpoeHHe atMocdepsl: Tporocdepa,
cTpatocdepa, me3ochepa, Tepmocdepa, sk3ochepa. CocraB Bozayxa. O30HOBBIE ABIPHI U MAPHUKOBBIN
addekr. [loroga n kmumar.




5. AtmocdepHoe naBienmue. Berep. ATmocdepHoe naBneHue. KeccoHHas u BBICOTHAs OO0JI€3Hb.
[uknonsl 1 aHTUIHUKIOHBI. ATMOcdepHbie (poHTH. BeTpa M WX BHUABL: IIKBaJ, CMEp4, aHTHIIACCAT,
naccar, opu3, geH, 6opa, CHPOKKO, MyCCOHBI, TallyHBI, yparansl, cMepuH, TopHano. [Ikama bodopt

6. KontpoJsbHas padora: Meramup

IS M 8

CamocrosiTesibHas padora:

1. Tamakruku. OOmue cBeaeHuss o TranakTukax. UYepHsle ApIpbl. Kitaccuukanms ranakTuk:
JJUIMNITUYECKUE, CIIUPAJIbHBIC, HENIPABWIbHbIE, paguoraiakTukd. Hama 'anaktnka — Mneunsii I1yTs.
KBazapsl.

2. 3Be3apl. Coanue. 3Be3apl, ux poxkaeHue. CHEKTpalbHBIA aHadu3 — OCHOBA HCCIIEIOBAHUS
XMMHMUYECKOTO COCTaBa 3Be37. XapaKTepUCTUKH U Kiaccuduxarus 3se3q. [Ipoucxoxaenue ComnHia U ero
ctpoenue. CTpykTypa cosiHeyHOU atMmocdepbl. ColHEUHBIN BETED.

3. Boabl oxkeaHoB U mopeil. XMMHUYECKUN COCTaB MOPCKOM M OKeaHndeckor BoAbl. [Ipommie. Jlen B
okeaHe. ['pennannus. Antapkruaa. J[Buxenue Box Muposoro okeana. IIpwimBel u oTiimBel. Mopckue
TedeHus. Tunbl KIuMmaTa.

4. Boabl cymu. Boapl cymu u ux knaccupukanus. Pognuku. 'eiizeppl. MuHepanbHble BOJIBI U UX
knaccudukamnusa. Ilpobrema mpecHoit Bomel. Ozepo baiikan. KapcroBele sBleHHs W 00pa3oBaHHE
CTAJIAKTUTOB U CTaJarMUTOB. AHOMAaJIbHBIE CBOMCTBA BOJBI U UX 3HAYECHUE B IIPUPOJIE.

5. Baaxuocth Bo3ayxa. Brnaxnocts Bo3myxa. Ilcuxpomerp m rurpomerp. Touka pocwl. OGmaka, ux
dhopmel 1 pazmepsl. Tyman. Ocaaku u ux tunsl. Pagyra.

I''TIABA III. MAKPOMMUP

(10 xaacc)

Tema 4. ) Kusnb,
NPU3HAKHA
JKHBOT'0 M UX
OTHOCHUTEJIBLHOCT
b.

Copep:xaHue y4yeOHOro MmaTepuasa

1. OcHOBHBIEC CBOIiCTBAa KHBOIO0 OPraHM3Ma: E€IMHCTBO XMMHYECKOTO COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOU3BEJICHUE, HACJIEACTBEHHOCTh, HW3MEHYMBOCTb, pa3BUTHE M POCT, pa3gpakxUMOCTb,
JTMCKPETHOCTh U LIEJIOCTHOCTh, SHEPrO3aBUCUMOCTb.

2. )KuBble CHCTeMbI KaK CaMOYNpAaBJSIOIIHeEcs, caMoperyJupylomuecs, caMoOpPraHu3yommecs
CHCTEMBI.

Tpu nHauana TepmoauHamuku. [loHsTHE SHTPOIIHH.

3. Ilpoucxo:xxknenue :xu3HH Ha 3emue. OCHOBHBIE THIOTE3bl NPOMCXOXKICHHUS >KM3HM Ha 3eMile:
KpealnoHU3M, THUIIOTE3a CaMOTIPOU3BOJIBHOTO 3apOXKACHUS KU3HU U3 HEXKHBOTO, KOHIIENUs OHMOreHesa,
TUII0TE3a AHCIIEPMHUHU.

I'unore3a NPOMCXOXKAECHUS >KU3HU IMyTeM OMOXMMHUYECKOW 3BoJIOLUHU. JlMCKyccuss O BO3MOXKHOCTH
CYUIECTBOBAHMS BHE3EMHBIX LIMBUJIN3ALUN.
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HpaRaneCKne 3aHATHUSA:

1. Xumu4yeckuil cocraB KJIeTKM. XUMHUYECKas OpraHu3alus KIETKM Ha aTOMHOM — 3JIEMEHTHOM
ypoBHe. MakposneMeHTbl. MUKpO3JIeMeHTbl. MOJIEKYISIpHBIA YPOBEHb XMMHYECKON OpraHU3alHiH
kietku. Heopranmdeckue coenuHeHus: kieTkd. Boma u ee posib. Munepanbubie conu. OpraHuyeckue
BEILIECTBA KJIETKHU.

2. YpoBHM opraHuzanum sku3HM. KiieTouHbll ypoBeHb OpraHuzanuy >XKM3HU Ha 3emie. TkaHeBbIH
ypoBeHb. THIBI TKaHEH XHUBOTHBIX M pacTeHuil. OpraHHblii ypoBeHb. OpraHu3MEHHBIH YpPOBEHb.
[TonynsiroHHO-BUA0BOM ypoBeHb. bruoreonienoTuueckuii ypoBeHb. buoiienos. buocdepHsiii ypoBeHb.

3. Ilpoxapuorsl M 3ykapuorbl. baktepun n ux knaccuukanus: mo ¢opme, Mo TUIY MUTAHUS, IO
OTHOIIEHHUIO K KucIopoay. OCOOEHHOCTH CTpOSHUsI OaKTepui U MX KU3HEACITeIbHOCTU. Ponb OakTepuit
B MPHUPOJIE U KU3HU YenoBeka. [{nanobGakTepuu 1 0COOEHHOCTH MX CTPOEHMS U JKU3HENEATEIbHOCTH.
Ponb nnano6axrepuii B mpupoae. CTpoeHue KIETKH dYKapHoT.

4. Kaerounas teopusi. Ilpocreiime. Bupycol. Kiierounas teopust u ee nonoxxkenud. [Ipocreiimine:
KT'YTUKOBBIE, pECHUYHbIE, aMe00HIHbIe. 3HaU€HHE MPOCTEUIINX B IPUPOJE U )KM3HH YEIOBEKa.

CamocrosiTesqibHast padora:

1. Munepanbnbie coiu. OpraHu4ecKHe BellecTBa KIETKHU.
2. Bupycsl. CTpoeHne 1 0COOEHHOCTH KH3HEIEATEILHOCTH BUPYCOB. BUpycHbIe 3a001€BaHMs YeIOBEKA.
BUY u CITUA. I'pu6sl. Posib rprGoB B MpUpo/ie U B XO35HCTBE YEIOBEKA.

Tema 5. OcHOBBI
IKOJIOTUH

Conep:xanue y4eOHOro MmaTepuasa

1. DOxogornyeckue cucrembl. [loustue »skocuctembl. buoton. buonienos. buoreonenos. Otrinuus
ouoreoneHo3a OT 3KOCHCTEeMbl. HecTraOWnbHBIE M CTAOMJIBHBIE SKOCHUCTEMBI. THIIOJOIUsS JKMBBIX
OPraHU3MOB DKOCUCTEMBI: MPOIYIIEHThHI, KOHCYMEHTHI, peylieHThl. ABTOTpodsI. ['eTepoTpodsl. [ToHsTHE
O MHUIIEBBIX IEMIX OHoreoneHo3a. buogoruyeckuii KpyroBopoT BelIecTBa B IPUPO/IE.

2. IoHsiTHEe OMOJIOTHYECKOH IBOJIONMHU. J[TMUTETLHOCTh, HEOOPATUMBIM XapaKTep, HANpPaBJICHHOCTh
sBoJifoIMd. OCHOBHBIE HampaBlieHHs 3BOJIIOIMHU. buonornueckuit nmporpecc. buosnornueckuii perpecc.
AHTPOTIOTEHE3 U €T0 ATAIlbl.

IIpakTHYecKue 3aHATHSA:
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1. IInmesBble penu. JKoJorusi. JKojgorundeckue (axropnl. [Iumesas nens. /[Ba OCHOBHBIX TuIla
TpouUecKuX Lene — macTOuIHble W JeTpuTHBIC. llumieBas ceTb. DKOJIOTHYECKHE HHUPAMHJIBL.
[onsitne 06 skonoruu. OCHOBHBIE MPOOJIEMBI 3KOJIOTHH. DKOJIOTHYECKHE (DaKTOPBI: aOMOTHUYECKHE,
OMOTUYECKHUE, AaHTPOIIOTEHHBIE.

2. JBouonuoHHas Teopus. [Ipeanoceuiku co3ganus sBoonnoHHON Teopun Y. JlapBuna. Jlormueckas
CTpyKTypa napBuHu3Ma. CHHTETHYEecKas TeopHs HBoOJIIOLMU. MukposBosrouusa. BunoobpazoBanue.
MakposBomtonus. JIBUKyIlME CHUJIbI 3BOJIIOLMU: MYTALMOHHBIM MpoIlecC, MOMYJISIIMOHHBIE BOJIHBI,
n30s1usl. POpMBI €CTECTBEHHOTO 0TOOPA: CTAOMIM3UPYIONINHN, ABUKYILUHN, TU3PYIITUBHBIN.

CamocrosTeabHAas paﬁoTa:

1. buocdepa. buochepa u ee rpanunbl. Konmenmus sBomtonuu Ouochepst B. WM. Bepnaackoro.
Hoocdepa. Texnochepa. OcHOBHble mNOAXOAbI B y4eHMM O Ouocdepe: dHEpreTHyecKui,
OMOreoXMMHUYECKU, NHOPMAIIMOHHBIHN, MPOCTPAHCTBEHHO-BPEMEHHON, HOOC(EPHBIN, DKOJOTHYECKHE
po0JIeMbl YeJI0BEYECTBA.

2. OcoOennoctn kaumara Poccuu. 30Ha apkTH4YeCKHMX NMYCThIHb, TYHAP M JiecoTyHap. Kimmar
Poccun. IlpuponHo-kinmarudeckue 30HbI Poccumn. Pa3znooOpasue U mpHCIIOCOONIEHHOCTh KHBBIX
OPraHn3MOB K TOW MJIM MHOW NPUPOJHO-KIMMATHYECKON 30HE.

Tema 6. CBer

Conep:xanue yueOHOro MmaTepuaJja

1. DaexkTpomaruuTHasi npupoaa cBera. Cper. Pa3Butue mnpencTaBieHUN O TMNPUPOJE CBETA.
DnekTpoMarHuTHoe u3iaydeHue. limmaa BosHbl. YacroTa koneOanuil. [llkana 3MeKTpOMarHUTHBIX BOJIH.
I'-Jlyun, peHTreHOBCKO€ WU3JIy4yeHUe, yiIbTpauOJIeTOBOE H3Iy4YE€HUE, BUIUMOE H3IIyuCHHUE,
nH(ppaKpacHOe U3IYYCHHUE U UX POJIb B IPUPOJIE U KU3HU YeJIOBEKa.

IIpakTHYecKue 3aHATHS:

1. CBer u IIpHCHOCOﬁJIeHHOCTb K HEMY KHBBIX OpPraHM3MoOB. Bnusnue cBera Ha OpraHu3amnuro
JKU3HCHHOT'O [HUKJIa OpPraHu3MOB. BI/IOpI/ITMLI. doTocuHTE3. KJ'IaCCI/I(bI/IKaI_II/IH paCTeHI/Iﬁ Ha
CBGTOJIIO6I/IBI>IC, TEHETIO0MBBIE U TEHEBBLIHOCIIHBEIE. CDOTOTpOl'II/IBM. 3HayeHue cBeTa IJIs1 OpUCHTAllUKU
JKUBBIX CYHIECTB B ITPOCTPAHCTBE. BbuontomunecueHus u ee POJIb B ’)KU3HHU KNUBOTHDbIX.

CamocrosiTesibHast padora:
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1. OnTnueckne cpoiicTBa cBera. /[BoiicTBeHHast mpupoja cBeTa. POTOH. 3aKOHBI OTPAKEHUS U
npenomiieHus cBeta. OTHOCUTEIBHBIN MTOKa3aTeNb NpenoMieHus. PakTopbl, BIMSIOIINE HA [10KA3aTelb
IPEIOMIICHHUS: IPUPO/Ia BEIECTBA, TEMIIEPATypa, JJIMHA BOJIHBI AIAlONIero u3inydeHus. Pedpakromerp.
Hucniepcusi, nudpakuus 1 nHTEpPEepeHIns CBETa

Tema 7.
Temmneparypa

Conepxxanue yueOHOro Marepuaja

1. TensoBoe paBHoBecue. Temmeparypa. Bropoe Hauano tepmoauHaMuku. KoJWYEeCTBO TEIIOTHI.
TennoemkocTh. TemnoBoe paBHOBecHe. TepMOIMHAMUYECKHE CHUCTEMBI TPEX THIIOB: W30JHWPOBAHHBIC,
3aKPBITEIC U OTKPBITHIC.

Temneparypa Kak mapameTp COCTOSIHUS TEPMOJIMHAMUYECKON CUCTEMBI.

IIpakTHYecKue 3aHATHSA:

1. TemnepaTypa u npucnoco0IeHHOCTD K Hell dKUBBIX OPraHU3MOB.

Tepmoperynsauusa B kUBOM npupoje. TemmonpoayKius U TermnooTaada. MexaHu3Mbl TEPMOPETYIISILUN
KUBOTHBIX U pacTeHuil. Temmeparypa Tena denoBeka u ee (usmonormdeckass poib. Kiaccupukanus
JKUBOTHBIX II0 TEMIIEPAaTYpHOMY DPEXHMY HAaroMOMOTEpMHBIE, MOWKUIOTEPMHBIE M TIE€TEPOTEPMHBIE.
Knaccugpukanuss opraHu3MoB IO TEMIEpaTypHOMY UHTEepBaly oOOWUTaHMs. AKKIMMaTH3allUs.
TeMmnepaTypHbIN PEXKUM.

CamocrosiTesqibHast padora:

1. BHyTpeHHsis 3Heprusi MaKpoOCKONMYecKOW cucTeMbl. TepMOIMHAMHKA U €€ MPOTHOCTUYECKOE
3HaueHue. BHYTpeHHssI 3HEprust TEepMOJUMHAMHYECKOH cucTtembl. llepBoe Hayamo TepMOJMHAMUKU.
Temnonepenaua. TemnmonpoBonHocTs. KoHBekuus: ecTecTBeHHass M NpUHyAWTENbHas. TermmoBoe
U3ITy4yeHue.

Tema 8. Boxa

Conep:xanue y4yeOHOro MmaTepuasa

1. Ctpoenue MmouiekyJabl M (u3nyeckue cBoiictBa Boabl. CTpoeHHE MOJEKYIbl BOJbl. Boma kak
pactBoputenb. Du3nyeckre CBONCTBA BOJbI: aHOMAalbHAs TEeMIIEpaTypHas 3aBHCHMOCTh IUIOTHOCTH
BO/IbI; BBICOKOE MOBEPXHOCTHOE HATSKEHUE BOJIbI; aHOMAaJIbHO BBICOKHE 3HAUEHUS TeMIIepaTyp KUIMECHUS
Y TUTABJICHUS BOJIBI; BBICOKOE 3HAYEHHE TETUIOEMKOCTH BOJIbI. 3HaUYCHHE (DU3UYCCKUX CBOMCTB BOJIBI IS
TIPUPOJIBIL.

IIpakTHYecKue 3aHATHSA:

1. Bona — aOuoruyeckuii pakTop B KM3HH pacTeHuil. Ponb Bojabl B OHnocdepe: KoibiOensb
KHU3HHU, cpelja OOUTaHMs, YJaCTHUK OMOXMMHUYECKUX MPOLECCOB, YUACTHHUK CO3aHUs OMOTeOlEHO30B,
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peryiaaTop KiuMMara Ha IulaHeTe. ['Waposin3 OpraHMyYecKMX BEIIECTB B JKUBBIX OpraHU3Max.
Knaccugukanus pacTeHHil M0 OTHOIIEHUIO K KOJIMYECTBY BOJBI B OKpYXArOIIeH cpene: ruaaTo(QHTHI,
rupoUTHI, TUTPO(UTHI, ME30(UTHI, KCEPODUTHI.

2. XuMHYecKUe CBOICTBa BOABLI. B3aumonencTBue BoAbl ¢ MeTaulaMu. B3aumonenicTeue BOAbI €
okcunamu. ['maparanms. B3anmoneiictBue Boasl ¢ consimu. ['maponus. Pasnoxxenue Boapsl. [lonstre 06
ayeKTposn3e u hoToImse.

CamocrosiTesibHas padora:

1. PacrBopumoctb. pH kak moka3sarejib cpeabl pacTBopa. PacTBOpMMOCTb M €€ KOJIMUYECTBEHHAas
XapakTepUCTHKa — KOA(POUIIMEHT pacTBOPUMOCTH. MaccoBasi 10Jis pacTBOPEHHOTO BEIIECTBA B
pactBope. Boma kak amdonut. Ilonstue pH pacrtBopa. 3nauenne pH B mnpupone. 3nadenuss pH
(bU3HOJIOTrMYECKUX JKUIKOCTEHN YeloBeKa B HOpME.

2. DaexktpoauTuyeckasi aAucconuanmsa. OCHOBHbIE TIOJOKEHUS TEOPHUH  AJIEKTPOJIUTUYECKOU
muccounanuu  (TOl). OnexTponuTbl W HEINEKTpoduThl. Kiaccudukanus HOHOB MO  pa3IUYHbIM
OCHOBaHHUAM. MeXaHU3MbI JUCCOLMAIUU AIEKTPOJIUTOB C PAa3HBIM TUIIOM XHUMHYECKOW cBsi3U. CTeneHb
ANEKTPOJIUTUYECKON TUCCOLUAINY.

Conm, KUCJIOTHI ¥ OCHOBaHMs B cBeTe TO/I.

Tema 9.
IKoJorn4YecKmue
dakTopsl

Conep:xanue y4ye0OHOro Mmarepuaja

1. Cosenoctr kak aoOuoruveckuit ¢axkrop. Comm. Krnaccubukamus coneit. HawmbGosee
pacrnpocTpaHeHHbIE KUCIbIE COJIU, UX MpuMeHeHue. XKecTtkocTs BoAbl. CoM Kak MUHEPaIo00pasyrouue
BemecTBa. Conmu — abuotuyeckuit pakrop. [IprcrnocoO1eHHOCTh paCTeHUN U )KUBOTHBIX K Pa3IUYHOMY
COJIEBOMY peXuMy. BriusiHue cosim Ha OpraHu3M 4ejaoBeKa.

2. IlouBa kak aouoruyeckmii ¢akrop. Ilonstne o mouBe u kimaccudukanus nous. [Iporecc
mo4yBooOpa3oBaHus. 3HAa4YCHHE MOYBHI B MPUPOJE M JKU3HH YEJIOBEKa: cpefa OOMTaHMS >KHUBBIX
OpraHU3MOB; 5KOHOMUYECKOE 3HaUeHue, 001a1aeT II0A0POIMEM, OKA3bIBACT CYIIECTBEHHOE BIUSHHUE HA
COCTaB M CBOiicTBa Bced ruapocdepbl 3emild, sSBISETCS TJIABHBIM PETyIsATOPOM cocTaBa aTMochepbl
3eMiTu, BXKHEUITUI KOMIIOHEHT OMOTEO01IeH03a.

3. buopurmbl. Tunsl OMOpUTMOB: (PU3UOTOTHYECKHE U dKOJoruueckue. [IpuMepsl pa3nuyHbIX TUIIOB
OMOPUTMOB y pacTeHuii 1 )XUBOTHBIX. DoTonepuou3M. buoputmel yenoBeka. JJMCHHXPOHU3M.

IIpakTHYecKue 3aHATHSA:
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1. Cnoco0s1 nepegaun uHpopmanum B :KMBOM mpupoge. IlepBas u BTOpas CUTHaJbHBIE CHUCTEMBI.
OOMmeHn mHpOpMalMell Ha Pa3IMYHBIX YPOBHSIX OpPraHM3aLWHU KHU3HH. Peakmu MaTpU4YHOTO CHHTE3a.
daromutos. Pednekc. Iromorus.

2. buornueckue (¢akTopbl OKpyxkawmeid cpeabl. buotmueckme QaxTopsl. buornueckue
B3aMMOOTHOIICHHUS MEXJy OpraHM3MaMHu: KOHKYPEHIUS, XWIIHHYECTBO, CHMOHMO3, Mapa3suTH3M.
[Tpumeps! OMOTHYECKUX B3aMMOOTHOIIICHUN B IIPUPO/IE.

3. KonTpoJabHasi pabora: Makpomup

CamocrosTeabHAasA paﬁoTa:

1. IonsaTusa npocrpancrBa u BpemeHu. [IpocTpancTBO U Bpems B Kiaccuueckoil Mexanuke HproToHa.
AbcomoTHOe  mpocTpaHcTBO.  OIHOPOAHOCTH — MpOCTpaHCTBAa.  M30TpPONMHOCT  MPOCTpaHCTBA.
WuepunanpHas cucrema otcuera U nepBblil 3akoH HproToHa. IIpeoOpasoBanus [Manmuniess m npuHUMI
oTHocuTenbHOCTH ["anmiies. A6comotHoe Bpems. CrnernuansHas Teopus otHocutensHocTH (CTO). [IBa
noctynata CTO 1 ocHOBHBIE CIIeNICTBHSI, BhITeKaromue u3 Hux. Oomas teopust otHocutenbHocTH (OTO).
2. Undopmanus u 4esoBek. Bo3HUKHOBEHUE U pa3BUTHE HOCHUTENEH MHGOpMalUU ¢ JpeBHEHIINX
BpEMEH JI0 Halllero BpeMEeHH. DBOJIIOIMSI COBPEMEHHBIX HHPOPMAITMOHHBIX PECYPCOB.

I''TIABA III. MUKPOMMUP

(11 xanacc)

Tema 10.
OcCHOBBI XUMHUH

Conep:xanue y4yeOHOro Mmarepuaja

1. Buabl XMMHUYECKHX CBSI3eil M THIBI KPUCTAJIMYECKUX pemieTok. [[poToOHHO-HEUTpOHHAs TEOpus
ctpoenuss aromHoro sjpa JI. MBanenko m B. IeitzenOepra. DnektpoHHas o6ojouka. M3oTtorsl.
CoBpeMeHHOE ompe/esieHne MOHATHS «XUMUYeCKHuil aneMeHT». MloHHas xuMmuueckas cBsi3b. Katuonsl u
annoHbl. CxeMa 00pa3oBaHusl HOHHOM CBsI3U. VIOHHBIE KPUCTAJUIMYECKUE PEIIeTKU. XJIOpU]l HATpUsi —
TUNUYHBIA TMPEJICTABUTENIb COCIWHEHUN C HOHHBIM THIOM CBsi3M. KoBasieHTHas CBsA3b Kak CBS3b,
BO3HMKAIOIIAsE 3a c4yeT o00pa3oBaHUs OOMIMX OJJIEKTPOHHBIX TMap. ATOMHBIE M MOJIEKYJISIPHBIE
KpUCTAJIMYECKHUE pelIeTKu. MeTalanueckas XUMHYecKas CBSI3b M METAUTMYECKHE KPUCTAIIMYECKHe
peuieTku

2. YraeBonopoabl. Teopusi crpoenusi opranudeckux coequnenuii A. M. Byraeposa. [Ipuponubiii
ra3, ero COCTaB U HANpaBJICHHS UCIOJIb30BaHUS B KAYECTBE TOIUIMBA M XUMHYECKOTO Chipbs. KoHBepcus
MeTaHa. CUHTE3-ra3 M €ro MCIoJIb30BaHKe ISl MOTyYeHHUsI CHHTETHYECKOTo OeH3MHa U MeTaHoJIa.
[IpenenbHble U HENpEAEbHBIE YIIEBOAOPOAbl. KauecTBEHHbIE peaKMy Ha KPATHYIO CBS3b.
OcoGeHHOCTH cOCTaBa, CTPOCHHUS U CBOMCTB OpraHNuecKuX coeJUHeHNnH. OCHOBHBIE MOJIOKEHUS

TEOpUN XUMHUUECKOro cTpoeHus A. byrneposa, @. Kekyne, A. Kynepa.
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3. Cmecu, ux coctan. [IoHsATHE O CMECH KaK CUCTEME, COCTOAIICH U3 Pa3IMYHbIX XUMHUUECKHUX BEIECTB.
Knaccugukanus cMeceil o BU3yalbHBIM MIPU3HAKAM U 110 arperaTHomy coctosiauio. Co-

CTaB CMecei: MaccoBasi 1 00beMHas JJOJIM KOMIIOHEHTa cMecu. CriocoObl pa3iesieHusl CMecei.

4. Xumuyeckue peakuuu 1 ux kiaccupurkanus. XMMHYECKHE PEAKIINN WA XUMUYECKUE SBICHUS, HX
OTINUUs OT (U3MYECKUX sBIeHWHA. Peakiuu 0e3 M3MEHEHHs COCTaBa BEHIECTB: AJUIOTPONH3AIMU U
n3oMepu3anun. Peakuuu, uaymue ¢ I3MEHEHHEM YHCiia U COCTaBa BEIIECTB: COCTMHEHUS, PA3JIOKEHUS,
3aMelieHus, ooMeHa. Peakiuu, mpoTekaromie ¢ BBIIEICHUEM WIH TOTJIOIMEHUEM TEIUIOTHI: 3K30- U
SHIOTepMHUUECKUe. Jlpyrue Npu3HAKW KIACCH(PHUKAINKA XUMHUYECKUX PpEeaKkIii Ha TMpHMepe CHHTE3a
okcuma cepsl  (VI): u3MeHEHHE CTENeHeW OKHUCICHHS DSJIEMEHTOB, O0O0pa3yloIInX BEIIeCTBa,
WCTIOJIb30BaHNE KaTaIN3aToOPa, arperaTHOE COCTOSIHHAE BEIIECTB, HAIIPaBJICHNE TIPOIIECCOB.

5. HaHOTeXHO0JIOTHM B *KU3HU COBPEMEHHOro odmecTBa. [loHsTHE O HAHOTEXHOJIOTHSIX.

3HaYeHne HAaHOTEXHOJIOTHA B PA3JIMYHBIX 00JIACTAX HAYKH M TEXHUKHU: SHEPTeTHKE, HIICKTPOHU-

K€, MEIUIIMHE, aBUAIIUU 1 KOCMOHABTUKE, CEIIBCKOM XO031CTBE, OXpaHE OKPYXKAIOIIEH CPEbI,

ONTHKE. YTIIEpOJHbIE HAHOTPYOKHU U 00JIACTU UX MPUMEHEHHUS.

IIpakTHYecKkue 3aHATHS:

1. Hepuonnuecknii 3axkon JI. U. MenaeneeBa M crpoeHue aroma. [IpennocbuUIKUM OTKPBHITUS
TepuoAndecKoro 3akoHa. [lepBbie MOMBITKH KiIacCU(UKAITUN XUMHUYECKUX 3JIEMEHTOB. [leprnoJuaHOCTh B
W3MEHEHUU CBOMCTB XUMHYECKHX OJJIEMEHTOB W HX coenuHeHuid. Ilepuomnyueckuii 3akoH B
dbopmynmupoke JI. M. MenneneeBa. CoBpeMeHHBIE MPEACTABICHUS O MNPUYMHAX TMEPUOTUIECKOTO
W3MEHEHUS CBOWMCTB XHMHYECKHMX OJJIEMEHTOB M uX coeauHeHud. CoBpeMeHHas (QopMyInpoOBKa
[Tepuoanueckoro 3akoHa. Ilepuomuueckas cucrema xumudeckux ’iemeHToB J[. M. MeHneneeBa kak
rpadguveckoe oToOpakeHUE Mepruoandeckoro 3akona. CTpykTypa nepuoaudeckoit tTadmumpl. [lepuoast u
TPYIIIIBI.

2. BemectBa m ux kJjaaccupukanusi. [Ipocteie (METaIbI M HEMETAUIBI) M CIIOXKHBIC BEIICCTBA
(OKCHIBI, KUCIOTHI, OCHOBAHMS, COJIM). AJUIOTPONHS KaK MPUYMHA MHOTOOOpa3usl MPOCTHIX BEIICCTB.
Heoprannueckue u opraHM4ecKue COeTMHCHHUS.

3. Ioaumepsbl. OCHOBHBIC MOHIATHUS XUMUU BBICOKOMOJICKYIISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEp,
JJIEMEHTAapHOE 3BEHO, CcTeneHb noiuMepu3anuu. CrnocoObl TOMy4YeHHs] TOJUMEPOB: Ppeakluu
MOJMMEPHU3ALMUNA  TTOJIMKOHICHCAIMK. buomnmoauMepsl M WX OWoJIOrMYeckas pojb. IlmacTmaccsl.
Tepmorumactel U peakToractel. [IpencraButenu miuactMacc ¥ objacTu WX NpuMeHeHUs. BonokHa.
[Ipupoanble M XUMUYECKHE BOJOKHA. [IpenctaBuTenu BOJOKOH M OOMACTM HMX MPUMEHEHUS.
Heoprannueckue noamMepsl Kak BeIIECTBAa ATOMHON CTPYKTYPBI.

4. Cxopoctb XuUMHYeCKOil peakuuu. [loHATHE O CKOPOCTHM XMMHUYECKOW peakiuu. ['oMOreHHble U
TE€TEPOre€HHbIE PEaKUHUHU. 3aBHCUMOCTh CKOPOCTH XMMHMUYECKOM pPEAKIUU OT MPUPOJIbl PEarnpyrouiux
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BEIIIECTB, UX KOHIICHTPAIIMU. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temmneparypsl. [Ipasmio Bant-I'odda.
3aBUCUMOCTb CKOPOCTH PEaKLUH OT IIJIOIIA1 COIPUKOCHOBEHMSI BEILIECTB U HATMUMSI KaTallu3aTopa.

5. OxucanrtenbHO-BoCcCcTaHOBUTENbHBIe peakuun (OBP). Dnexrponus. CTeneHb OKHCICHHS U €€
onpenenenue no popmyne coenuaenus. [loustue 06 OBP. OkucnuTenb 1 BOCCTAHOBUTEb, OKUCIICHHE U
BOCCTaHOBJIEHHE. DJIEKTPOJIU3 PACILJIaBOB M PaCTBOPOB HA MPUMEPE XJIOpUIA HATPHSL.
DNEKTPOIUTHYECKOE MOTy4YeHNE antoMUHM. [IpakTnyeckoe NpUMEHEHNE AIEKTPOJIN3A.
["anpBaHOIIACTHKA U TAJIbBAHOCTETUSL.

KonTpoabHnas padora: Muxpomup

CamocrosTeabHasA paﬁoTa:

1. 3nauenue Ilepuoauyeckoro 3axkona u I[lepuoguueckoii cucreMbl Xumudeckux djaementon /. U.
MenpgesieeBa 1Jisi (GOPMHPOBAHUS €CTECTBEHHOHAYYHOM KapTHHbI Mupa. [IporHocruueckas cuna u
3HaYEHHUE MEePHOJIUYECKOr0 3aKOHA M MEepHOoaNYecKoi cucteMbl. 3HaueHue llepuoanyeckoro 3akoHa u
[Iepmoanueckoit cuctembl xuMmuueckux ds1meMeHToB JI. M. MeHnneneeBa [uisi pa3BUTHS HAayKH U
TMOHUMAaHHS XUMUYECKOU KapTUHBI MUpAa.

2. baaropoanbie ra3pl. biaropojHesie ra3pl, MPUYNHA WX CYIIECTBOBAHHS B aTOMapHOM COCTOSHHH.
[Ipumenenue 61aropoIHBIX Ta30B.

3. Hedptb u ee mnepepaborka. Hedrth, ee cocraB, Qu3nueckne CBOWCTBA M IMPOUCXOKICHHE.
DKOJIOTHYECKHUE TIOCIICICTBUSI pa3inBa He)TH U crtocoObl 00pbObI ¢ HUMH. [lomyTHBIN HeTSIHOM ra3, ero
coctas. [Iponieccor nmepepaboTku HePTH: pekTUhUKAIKSA U KpeKUHT. [IpoayKTel mepepaboTku HEPTH U UX
HCIIOJIb30BAHHUE.

4. NucnepcHble cucTtembl. [lorsTue o aucnepcHoit cucreme. Kimaccudukamnus IUCIIEPCHBIX CUCTEM 10
pa3Mepam aucrepcHoi ¢a3bl U arperaTHOMY COCTOSIHUIO TUCTIEPCUOHHOM Cpefibl U AUCTIEPCHOMN (ha3bl.
3HauYE€HHE IUCIEPCHBIX CUCTEM B MNPHUPOJE, MPOMBIIUIEHHOCTH M TOBCEIHEBHOM JKHU3HM 4YEJIOBEKa.
I'pyboaucnepcHbie cucTeMbl U UX Kiaccudukanus. [[puMeneHne 3Tux cucTeM B TEXHUKE U OBITY.
ToHkomucnepcHsle cHCTeMbl, UX Kiaccudukamus. DPuzndeckue CBONCTBA ra3000pa3HbIX (MpOMaH-
OyTaHOBasi CMECh B B3a)KUTalKe), XKUAKUX(OeH3WH) W TBepAbIX (mapaduH) alKaHOB: arperarHoe
COCTOSIHHE, PacTBOPUMOCTb B Boje. l'openue mnpomaH-OyraHoBoW cmecu (3axkwurainka). OTHOIIEHUE
MIpeIebHBIX U HEMIPeIeIbHBIX YIIIEBOJAOPOIOB K paCTBOPY NEpMaHraHaTa Kajaus 1 OpOMHOI BOJE.
OO6pazoBaHue He(PTAHON MICHKK Ha MOBEPXHOCTU BOoJbl. OOHapyXeHHEe HENMpeIeNbHBIX COCAUHECHUN B
xuakux Hedrempoaykrax. [lomydenue mnactuueckoit cepol. [lomyduenue 6emoro docdopa. [lomyuenue
JTUCTUIUTHPOBAHHOM BOJIbI. OOpa3Ibl pa3NMUYHBIX TUCIIEPCHBIX CUCTEM: SMYIbCUU, CYCIIEH3UH, a3P030JIH,
renu u 3oim. [lomyueHue kommouaHoro pactsopa u3 xmopuna xeneza (III). Koarynsmus nomxydeHHOro
pactBopa. D¢ dext Tunaans.
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5. XuMunuyeckne MCTOYHUKH TOKa. ['ampBaHMYecKHe 3JEMEHTHl Ha IpuUMepe 3jeMeHTa JaHuans—
SIkoOu, X YCTPOWMCTBO M MPUHIUN JCHCTBUSA. YCTPOWCTBO OaTtapelku Ha MpUMepe CyXOTO IIEIOYHOTO
JJIEMEHTa. Y CTPOMCTBO CBUHIIOBOTO aKKymyJisiTopa. ["ampBaHu3anus u amekrpodopes.

6. Hanouactunpl. Xapakrepuctuka HaHouacTull. [Ipupoauslie HaHodacTuibl. HanodacTuibl B kocMmoce,
atMocdepe, ruapocdepe, buocdepe.

7. HanoyacTMibl B TexXHHUKe M TexHoJiorusix. KoncTpyupoBanue HaHomartepuanoB. OCHOBHbIE
CrocoOBbl TIOJyYeHHs] HAHOYACTHUI. «CBEPXY BHH3» U «CHH3Y BBEpX». MOIICKYJISPHBIA CHHTE3 |
camocOopka. HaHockonuyeckoe BhIpallliBaHie KPUCTAJUIOB U OJUMEpPU3aIHsL.

Tema 11.
YesoBeK M ero
310pOBbe€

Conepxxanue yueOHOro Marepuasa

1. CucremaTuyeckoe mnojioxKeHHe 4Yeji0BeKa B MHUPe KMBOTHBIX. buosornmueckas kmaccuduxaius
yenoBeka. [IpsMoxoxaeHne U ero BIMsSHUE Ha CKEJIET YelloBeka. Pyka — opraH u mpoayKT Tpyaa.
Pa3zButne depema W TOJOBHOTO MoO3ra 4denoBeka. llepBas u BTOpass CHTHaJIbHBIE CHCTEMBI.
buoconmansHas npupoia 4eroBeKa.

2. FeHeTmca YJeJa0oBE€Ka U METOJAbI €¢ n3yqennﬂ. OCHOBHI)IG TIOHATHUA T'CHCTUKHU: HACJICACTBECHHOCTD,
U3MEHYUBOCTH, I'CH, XpOMOCOMBI, MYTaI_[I/II/I, T'€HOM, I'CHOTMHII, (beHOTI/IH, )IOMI/IHI/Ipy}OHH/Ie nu peuecanHme
npu3HaKd. ['eHom denoBeka u ero pacmudponka. [IpakTuyeckoe 3HaUeHUE N3YISHUSI T€HOMA YEIOBEKa.
Mertoapl W3y4YeHUsST TEHETUKH 4YEJIOBEKa: TeHeaJOTUYeCKHi, OJW3HEIOBBIM, I[TMTOTCHETHYCCKUH.
I'eneTnueckue 3a00JIeBaHUS YEIOBEKA.

3. ®usuka yesoBeka. CKeleT ¢ TOYKU 3peHUsT (PU3NYECKOTO MOHATHS O pbryare. KpoBooOpaiienue B
CBETE THAPOJAMHAMUKH: MYJbC, KpoBsiHOE naBieHue. Juddy3us kak ocHoBa GOpMHUPOBAHUS IEPBUIHOM
¥ BTOPUYHOW MOYHM B TIOYKAX, a TAK)KE€ ra3000MEHa B TKAHAX W JIETKUX. TEpPMOPETYJSAIUs C TTOMOIIBIO
KOXXH ITyTEM TEIUIONPOBOJHOCTH, KOHBEKIIUH, M3TYyYCHUS U WCIAPEHUS BOJBI. DJEKTPOJIUHAMHYECKAS
MpUpo/JIa Nepeaadrd HEPBHBIX UMITYJIbCOB. ONTHYECKass CHCTeMa 3peHus. AKyCTHUECKasi CHCTeMa CllyXxa 1
roJI0CO00pa30BaHue.

IIpakTHYecKue 3aHATHS:

1. Xumus yesopexka. XMMUUYECKHI COCTaB Tejla YEIOBEKA: 3JIEMEHTHI U BEIIECTBA, UX KiaccupuKanus
u 3HayeHue. Boxa, ee pynkunu. Boanblii Oananc B opranusme yenoBeka. MuHepalibHbIe BELIECTBA U UX
poJib B KHM3HEICATEIBHOCTH OpraHu3Ma uyelloBeKa. 3a0ojeBaHHs, CBSA3aHHbIE C HEJOCTATKOM WM
M30BITKOM HEKOTOPBIX XHMMUYECKMX OJJIEMEHTOB B opraHu3me uesoBeka. CyTouyHass NOTpeOHOCTH
yejJoBeKa B BUTAMMHAX M MX OCHOBHble GyHKuuu. Kiaccudukauus BuramuHOB. BopopacTBopuMble
BUTaMHHbI Ha ipuMepe BUuTamuHa C. XKupopacTBoprMble BUTAMUHBI Ha IpUMEpe BUTAaMMHA A.

2. T'opmonbl. HepBHas W rymopanbHas perysiiud HpPOLECCOB >KU3HENESITENbHOCTH OpraHu3Ma.
l'opMoHBI Kak MpPOAYKTHI, BbIpabaThIBaeMble >Keje3aMHM BHYTpeHHel cekpeunu. Knaccupukanums
TOPMOHOB TI0 JK€JIe3aM, KOTOPbIE UX NMPOAYLHPYIOT, U N0 XUMHUYECKOW mpupoje. CBONCTBA TOPMOHOB.
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WHcynuH Kak TOpMOH O€nKOBOM Hpupoibl. AJpPEHAIMH Kak TOPMOH aMHHOKHCIOTHOM IPUPOJBI.
Creponinple TOPMOHBI Ha IPUMEpE NOJOBBIX. [ unep- u runodyHKuus xene3 BHYTPEHHEH CeKpeluu.

CamocrosiTesbHast pabora:

1. Buramunsbl u JiekapcTBa. Mcropus OTKpbITHSI BATAMUHOB. BUTaMUHBI Kak OMOJIOTHYECKU aKTUBHBIE
BellecTBa. boJjie3HH, BbI3BAHHBIE HENOCTATKOM WM  M30BITKOM BUTAaMMHOB: aBUTAaMUHO3bI,
THUIIOBUTAMHUHO3BI, TUIIEPBUTAMHUHO3BI. KpaTkue CBeleHHsI 0 3apOKICHUN U Pa3BUTHH (HapMaKOJIOTHH.
Knaccugukanus J1ekapCTBEHHBIX CPEACTB IO arperaTHOMY COCTOSIHUIO: KHJIKWE, TBEpAbIE, MATKHUE.
Ankanougsl. Bakuuasl.  XumuoTepaneBTHUecKue —IpemnapaThl. AHTHOMOTHKH. HapkoTuueckue
npenapatel. Hapkomanus u ee mnocneactBus. ONTHUMalbHBIM pEXUM NPUMEHEHHS JIEKAPCTBEHHBIX
MIpenapaToB.

2. 3noposBblii 00pa3 xku3HU. Pusznyeckue 370poBbe U ero kpurepuu. [lcuxuueckoe 370poBbE U €ro
Kputepuu. HpaBcTBeHHOE 370pOBbE U €r0 KpUTepuu. Tpu OCHOBHBIE COCTABIISIIOIIKE 37J0pOBOro oOpasa
KU3ZHU: PEXUM [HS, NMPaBUWIbHOE NMUTaHUE, (r3nyueckas aKTUBHOCTh U 3aHATHE cropToM. DakTopsl,
BIIUSIIOIIME Ha 3/I0POBbE YENOBEKAa: OKpYyKawllas cpena, NpouiIakTHUecKas BaKIUHAIMS, CTPECCHI,
BpEAHbIE MPUBBIYKH. AJIKOTOJIM3M U €ro nocieAcTBus. HapkoMaHus u ee mocneacTBusl.

3. ®u3zuka Ha ciay:kde 310pOBbS Yel0BeKa. AHTPOIOMETPHs: M3MEpPEHHME [UIMHBI M Macchl Telna,
CIMPOMETPUS. U KU3HEHHAs €MKOCTb JIETKMX. TeruioBble M3MEpeHHs W Terorepanus. M3mepenue
apTepUaJIbHOIO JaBJeHUA. [ MIEPTOHUS U TUIIOTOHUSA. YIbTPAa3BYKOBAs IUATHOCTUKA U TEPATIHSL.
DnexkrpoTtepanud. JlazepHas Tepanusi. MarHUTHBINA PE30HAHC U PEHTI€HOAHMArHoCcThKa. DIroopo-

rpadus. Tomorpadusi.

BoinoiHeHMe HHAUBUAYAJIBLHOIO NMPOEKTA | S

Bcero | 180

Jj1a XapakTepUCTUKH YPOBHSI OCBOCHHS yUeOHOTO MaTepHalia UCHOJIb3YIOTCS ClleAyrolue 0003HAYCHUS:
1. — 03HaKOMHUTEJBHBIN (Y3HABaHUE PaHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIIOIHEHUE JACATEIHLHOCTH MO 00pa3Ily, MHCTPYKIIUH WK MOl PYKOBOJACTBOM);
3. — IPOIYKTUBHBIN (IUTAHUPOBAHKUE U CAMOCTOSITETILHOE BHITIOJHEHUE JICATEIHHOCTH, PEIICHHE TPOOIEMHBIX 3a7a4)
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IIpuMepHbIe TeMbl HHAUBUAYAJBHBIX IPOEKTOB
KauectBeHHOE OIpesielieHne BAXKHENIIUX IPUMECEN B BOJE.
CriocoOblI yIydIieHus: Ka4ecTBa BO/IBI.
OrnpezenieHne KeCTKOCTH BO/IBI.
Ornpezenenre pacTBOPEHHOTO KUCIOPOa B BOJIE 10 MeTo 1y Bunkiiepa.
UccnenoBanue xeBaTeIbHON PE3SUHKH.
HccnegoBanue moxoJiaaa.
HccnegoBaHnue 4HIICOB.
HccnegoBanme 4as.
HccnegoBanue MOJIOKa.

. Onpenienenue kayecTBa Mblja.
. I3ydyeHune BIUSHUS MY3bIKH Ha JMHAMUKY YMCTBEHHOH paOOTOCIIOCOOHOCTH UeIOBEKa.
. UccnenoBanue nbUIeBOTO 3arpsi3HEHUS BO3/4yXa B IOMEILIEHUU.

. M3yueHue kopbl 1€peBbEB U KyCTAPHUKOB.

. I3ydeHune 3aBUCUMOCTH 370POBbs JIOJEH OT COCTOSIHUS aTMOcdepa.

. UccnenoBanue BO3MOKHOCTEH SHEProcOEpekeHHs B KBapTUPE.

. OKOJIOTUYECKH TPaMOTHBIA MOTPEOUTENH TOBAPOB.

. CocraBieHue MUIIEBBIX PAIMOHOB B 3aBUCHMOCTH OT dHEPro3aTpar opraHusma.
. Koxa: tTunupoBanue, yxoJ, ylIyqiieHUe COCTOSHHUSL.

. CocraBieHue pallMOHAIbHBIX PEKUMOB JHSL.

. U3rotoBnenue reorpaduueckoit kaptsl «IlyremecTBue no Manoi poauHe».

. CocTaBiieHME TOIOHUMUKHU palioHa.

. KoMIIBIOTEpHBIE UTPBI U UX BIUSHUE HA OPraHU3M Y€JI0BEKa.

. Kucnornasie noxau.

. KnumaTtndeckne H3MEHEHN Ha IUTAHETE.

. AJIKOTOJIb U €70 BIMSIHHE Ha 3J0POBBE YEIOBEKA.
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3. YCJIOBUA PEAJIM3AIIAU ITPOTPAMMBI OBIHIEOBPA3OBATEJIbHOM
YYEBHOU JUCIATLIAHBI

HpI/I BO3HUKHOBEHUU OCOOBIX O6CTOHTCHBCTB OCBOCHHUEC OUCHHUIIIINHBI EctecTBO3HAanne
OCYIICCTBJIAACTCA C MMPUMCHCHUCM OJICKTPOHHOTO 06yquI/151 u JUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHHA.

3.1. Tpe6oBanusi K MHHUMAJbHOMY MaTepPHAJbLHO-TEXHHYECKOMY oOecneyeHHIo
peaau3anum o0meo0pa3oBaTebHONH TUCIUILIMHBI

Peanmzanus oOmeoOpa3oBaTebHON yueOHOHN MMCIMIIMHBI OCYIIECTBIIACTCS B YI€OHOM
KaOWHETE eCTeCTBO3HAHMS ¢ MeToAuKOH npenogaBanus Ned13 (423806, Pecnyonuka Tarapcran
(Tarapcran), r. HaGepexxusie Yennsl, nep. XKene3HoA0pOKHUKOB, 1. 9A)

OcHaIieHHOCTh y4e0HOTO KaOMHEeTa €CTeCTBO3HAHUS C METOJUKOM mpernoaBanus Ne413:
yueOHass Mebenb, T0CKa, KOMIBIOTEpP, NMPOEKTOP, MHTEPAKTHBHASA JOCKA, y4eOHO-HAIJISIHbIE
nocoous.

JInneH3nOHHOE MTPOTpaMMHOE 0OecTieueHHe:

AnTtuBupycHoe nporpamMmmHoe obecrieuenre Kaspersky Endpoint Security ans Ousneca -
Cranpmaptaeiii Band T: 250-499 Node 1 year Educational Renewal License: doroBop Neo
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : JloroBop
Ne 2020.13967 ot «27» utona 2020.

3.2. VYu4eOHO-MeToAM4YeCcKOe M HH(OPMalNMOHHOe o0ecleyeHHe TMPOTrPaMMbl
001e00pa3oBaTe/IbHOM Yy4eOHOM AUCIUIIUHbI

OcHoBHas ydeOHas TuTeparypa

1. EcrecTtBo3HaHue. 10 KJIAcC: DeKTpOHHAas dbopma  yueOHWKA  Jis
001e00pa3oBaTeNbHBIX OpraHu3amnmii: 6a3oBwiii ypoBens/ [M. FO. Anekcamuba u Ap.]; moj
penaknuei U. 10. AnexcamuHoi. - 6-¢ usn., nepepad. — Mocksa : [Ipocsemenue, 2019. - 272
c. : il - (Cepus "Jlabupunt")  rpud

2. EcrectBo3HaHwue. 11 KJIacC: DNeKTpOHHAas dbopma  yueOHWKA  JIA
0011e00pa3oBaTeIbHBIX OpraHu3aiuii: 0a3oBblii  ypoBeHs/ [U. 1O. Anekcammna, K. B.
lNamaktnonos, A. B. Jlsnues, M. A. Ilatanos]; mox pemakmueit M. FO. Anekcammuoit. - 6-¢
u3 ., mepepad. — Mocksa : [Ipocsemenne, 2019. - 255 c. : ui. - (Cepust "Jlabupunt") rpud

JlononHuTenpHas yueOHas IuTeparypa

1. Bamsuckuii, C. W.EcrecTBo3HaHue : Y4YeOHHMK HM TPAKTUKYM JJIi  CPEIHETO
npodeccuonanpHoro obpaszoBanus / C. M. Bamsnckuit. — Mocksa : W3narensctBo Opaiir,
2019. — 367 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09150-2. — Teker :
anexktpoHHsi // OBC FOpaiir [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmupnoBa, M. C. EcrecTBo3HaHue : Y4EOHMK M TMPAKTUKyM I CpPETHEro
npodeccuonanbHoro oopazosanusi / M. C. Cmupnosa, M. B. Hexmtogosa, T. M. CmupHOoBa. —
2-¢ w3n. — MockBa : MzmarenbctBo HOpaiit, 2019. — 332 c. — (IIpodeccuonanpHoe
obpazoBanue). — [SBN 978-5-534-09495-4. — Texkcr : anextponnsiit // DbC IOpaiit [caiit]. —
URL : https://biblio-online.ru/bcode/433393

CrpaBo4HO-OnbaMOrpaduecKue u31aHus

bubnuorpaduueckue uznanus

1. By3 Ha cTpanuuax nepuoanyeckoi neuatu: Micropus u copemeHHocts (1992-2015) :
oubnuorpaduueckui ykaszarens / cocraButend I'. A. TlerpoBa; mon pegaxiueit M. b.
JlapnoHoBoi#t; 0TB. 3a Bbiyck M. b. JlapronoBa .— Hab6epexxubie Uennsl : HUCIITP, 2015 .—
47 c.: mi1. — TekcT : HeNOCPEICTBEHHBIM.

CnpaBquLIe u3gaHus
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https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/433393

1. 3apunoBa P.C. CoBpemMeHHOE ecTeCTBO3HAHWE [DJIEKTPOHHBIM pecypc|: KIIOUeBbIC
nousatus/ 3apunoBa P.C.— DnekTpoH. TeKcTOBbie naHHbie.— HabepexxHbie YenHsbI:
HabepeXHOUETHMHCKII TOCYAapCTBEHHBIM nenarornyeckuii yausepcuter, 2008.— 41 c.—
Pexum nocrtyna: http://www.iprbookshop.ru/64641.html .— SB5C «I[PRbooks»

[Tepuonnueckue u3ganus

1. AKTyaJlbHblE  Hay4yHbl€ MCCIEAOBAHHUS B  COBPEMEHHOM  MHpE:  HAy4HO-
MHGOPMAIMOHHBIH KypHaI. — YKpanHa: OOmecTBeHHas opranu3anus "MHCTHTYT cOnMaNIbHOM
tpanchopmarmu” — uzgaercs ¢ 2015 rona — 12 BeimyckoB B rox - — ESSN 2524-0986 — Tekcr :
AIIEKTPOHHBIN // bazbt JTAHHBIX elibrary [caiT]. — URL:
https://elibrary.ru/contents.asp?titleid=58411. —  Pexum  pgocTyna: aias  aBTOPU3HD.
I10JIb30BATEIEH.

2. AKTyanbHble TPOOJIEMBI TYMaHHTAapHBIX W  €CTECTBEHHBIX HAyK: HaydHO-
nHpopmMauroHHbIHKYpHaA. — MockBa: HayuHo-uHpOpMallMOHHBIM HW3JaTENbCKUNA LIEHTP U
penakuus KypHajia AKTyalbHbIE TPOOIEMbl T'YMAaHUTAPHBIX U €CTECTBEHHBIX HAYK — U3aeTCA C
2005 roma — 12 BeimyckoB B rog - 151 ¢. — ESSN 2073-0071. — Tekcr : snexktpoHHbIi // ba3bl
naHHbix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238. — Pexum
JOCTyTa: JUI aBTOPU3UP. NOJIb30BaTENEH.

3. buosorus B mKkose: HaydHO-MeToaMudeckuil xypHan. — Mocka: OOO "IlIkosbHas
[Ipecca" — m3maetcs ¢ 1927 rona — 8 BeimyckoB B rog - 80 ¢. — ESSN 0320-9660 — Tekcr :

anekTpoHHeld  //  baser  mamHbix  East  View [caiT]. — URL:
https://dlib.eastview.com/browse/publication/92107. — Pexum poctyma: uisi aBTOPHU3UP.
MOJIb30BATEIEH.

4. Hayka W XHM3Hb. HAYyYHO-METOJIWYECKUU >KypHal. — MockBa: Pemakums xypHana
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4. KOHTPOJIb n OIEHKA

PE3YJIbTATOB

OCBOEHMAA

OBIIIEOBPA30OBATEJIbHON YYEFHOU JUCHUILJIAHBI

Kontponb u oOlleHKa pe3ylbTaToB OCBOEHUS

oOmieoOpa3oBarenbHOM  yueOHOM

AUCHUIUIMHBI OCYIICCTBIIACTCA IMPCIIOAABATCIICM B IMTPOLECCE MPOBCACHUA ayAUTOPHBIX 3aH$ITPII>'I,
a TaKKC BBIIIOJTHEHUA O6y‘-IaIOHII/IMI/ICH WHIAUBHUAYAJIbHBIX SaﬂaHHﬁ, MPAKTUICCKUX pa60T.
CDOHI[ OLCHOYHBIX CPCACTB JIA MNPOBCACHHUA TCKYLICIO KOHTPOJA YCIIEBACMOCTU H

MIPOMEKYTOYHON aTTeCTaIli OOydJaromuXcs M0 00Imeo0pa3oBaTeIbHON YIeOHOW TUCITUIUINHE

BXOJHUT B COCTaB pa60qel71 ImporpaMmbl JUCHOUIIJIMHBIL, IPEACTABJICH OTACJIbHBIM JOKYMCHTOM.

Pe3ynbTaTsl 00yyeHHs
JIMYHOCTHBbIE, MeTalNpeAMeTHbIe, IPpeIMeTHbIe

@D opMbI U METOABI KOHTPOJIS U
OIIEHKH pe3y/bTaTOB
00yueHus

JUIHOCTHBIC

YCTOWYMBBIN HHTEPEC K UCTOPUU U JOCTHXKEHUSM B 00J1acTH
€CTECTBEHHBIX HAYK, YYBCTBO TOPAOCTH 3a POCCHICKHE
€CTECTBEHHBIEC HAYKU

TOTOBHOCTb K HPOJOJDKCHHIO O6pa3OBaHI/I${, IIOBBIIIICHU IO
kBapukanmu B u30paHHOW  mpodeccHuoHaIbHON
NEATeNbHOCTH C MCIOJIb30BaHMEM 3HaHMW B 001acTu
CCTCCTBCHHBIX HAYK

OOBEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIUNA B
00J1aCTH eCTECTBEHHBIX HAyK IJIs 4eJOBEKa W OOIIECTBa,
YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKHE JTOCTHKCHHUS B
obmacth (UHKK, XUMHUA, OHOJOTHHM JUIS TIOBBIIICHHS
COOCTBEHHOTO MHTEIICKTYAIBHOTO Pa3BUTHS B BHIOpaHHOU
podeCcCHOHAIBHON IeATEITBHOCTH

yMEHHE MMPOAHATU3UPOBATh TEXHOTEHHBIE MMOCIEACTBUS IS
OKpYXalolel cpeapl, OBITOBOM ¥  IPOU3BOJACTBEHHOM
JeSITEeIbHOCTH YeJIOBEKa

TOTOBHOCTBh CaMOCTOSTCIIbHO I[O6BIBaTB HOBBIC AJIsA ce0s
€CTCCTBCHHOHAYYHBIC 3HAHUA C UCIIOJIB30BAHHUEM JIsI 3TOI'O
JOCTYIIHBIX UCTOYHUKOB I/IH(l)OpMaI_II/II/I

YMCHHUC YIIPABJIATDH CBOEH IO3HABATEILHOU ACATCIBbHOCTBIO,
IIpOBOAUTDH CaMOOILICHKY YpOBHA COOCTBEHHOTO
HWHTCJUICKTYAJIbHOT'O PA3BUTHUA

YMCHHEC BLICTpANBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUA
B KOMaHJIC€ II0 PpPCHICHUIO O6H_[I/IX 3aJa4y B obnactTu
CCTCCTBO3HAHUA

Texymmit KOHTPOJIb
yCIIEBAEMOCTH:

VYeTHbI onpoc,

Pedepar,

KoHnTpoabubie paboThl

[IpomexxyTouHas aTTecTanus:
3a4eT

MeETalpeaAMETHDBIC

OBJIAICHUC YMCHUSAMU U HABbIKAMH PA3JIMYHBIX BHUIOB
MO3HABATEILHON MEATEIBHOCTH  IIJIS HN3Y4YCHHA PpPa3HbIX
CTOPOH OKPYKArMETro CCTCCTBEHHOT'O MHUpPa

NPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUs (HAOIIOJCHWS,
HAYYHOTO HKCIIEPUMEHTA) VISl U3y4EHHsI Pa3InYHBIX CTOPOH
€CTECTBEHHOHAYYHOH KapTUHBI MHpPa, C KOTOPBIMHU
BO3HHKAET HEOOXOAUMOCTh CTaJIKMBAThCS B
npodeccuoHanbHOU cdepe

Texymuit KOHTPOJIb
YCIIEBAEMOCTH:

YceTHBIN o1poc,
Pedepar,
KonTtposbHbie paboThI

HpOMC)KYTO‘-IHaSI aTTeCTal A
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YMEHUE ONPEACIATh LEIH W 33Ja4d  JEATEIbHOCTH, | 3a4eT
BBIOMPATH CPEJCTBA JIJISl KX JIOCTH)KCHUS Ha TIPAKTUKE

YMEHHE  HCHOJb30BaTh  PA3JIUYHBIE MCTOUYHUKHA  JUIS

MOJIy4YECHUS €CTECTBEHHOHAYYHOU nHbOopMaIUn u

OLICHMBAaTh €€  JIOCTOBEPHOCTb  JUISI  JOCTHUKEHHS

MOCTABJICHHBIX LEJIEN U 3a/1a4

npeAMeTHbIEe

c(hOpMHUPOBAHHOCTH MPEACTAaBICHUN O uenoctHou | Texkymuid KOHTPOJIb
COBpeMeHHOﬁ eCTeCTBCHHOHay‘IHOfI KapTHUHC Mmupa, YCIIEBAEMOCTH:

IPUPOJIE KaK €JUHOM LEIOCTHOW CHUCTEME, B3aUMOCBS3H
4eJI0BeKa, MpUpOAbl M OOIIeCTBa, IPOCTPAHCTBEHHO-
BpeMEHHBIX MaclTabax Beenennoit

BJIQJICHUE 3HAHUSAMU O HamOoJee BaXXKHBIX OTKPBITHIX H
JOCTHXEHUSX B 00JacTU €CTeCTBO3HAHUS, MOBIIMSABIINX Ha
9BOJIIOLMIO TIPEACTaBICHUN O MpPHUPOJE, HA pa3BUTUE
TEXHUKH M TEXHOJIOTUI

c(hopMUPOBAHHOCTH YMEHUSA TIPUMEHSTh
C€CTCCTBCHHOHAYYHBIC 3HAHUSA JJIA O6’I>$ICHGHI/I${
OKpYyXaromux ﬂBHeHHfI, COXpaHCHUA 300POBbA,
oOecreueHust 0€30IMacHOCTH KHU3HEIEATCIIBHOCTH,

OEpe)KHOTO  OTHONICHWST K TPHPOJE, PAlMOHAIBHOTO
MPHUPOJIOTIONF30BAHMS, A TakXKe BBITIOJHEHUS  POJIH
IPaMOTHOTO MOTPEOUTENS

c(hOpMUPOBAHHOCTh MPEJACTABICHUNA O HAYYHOM METOJIC
MO3HAHUSL TPHUPOABI U CPEACTBAX HU3YUYECHUS Merammpa,
MakpoMHpa ¥  MHUKPOMHpA;  BJaJeHUE  IpUEMaMH
€CTECTBEHHOHAYYHbBIX HaOII0ICHU, OTIBITOB,
UCCIIEIOBAaHUN W OLEHKH JIOCTOBEPHOCTU TOJYYEHHBIX
pe3yIbTaToOB

BIIaJICHUE TOHSATUIHBIM ammapaToM €CTECTBEHHBIX HayK,
MO3BOJISIFOIIMM MO3HABAaTh MU, y4aCTBOBATh B JIUCKYCCHSIX
[0  eCTeCTBEHHOHAy4YHBbIM  BOINPOCAM,  HCIIOJIb30BATh
pa3iauyYHble MCTOYHUKM HHQOpPMAIMKM IS MOATOTOBKH
COOCTBEHHBIX  pabOT,  KpPUTHYECKU  OTHOCUTHCH K
coobmenusm CMU, conepskammumM HaydHY0 HHPOPMAITHIO

chOpMUPOBAHHOCTh ~ YMEHUW  TMOHMMATh  3HAYUMOCTD
€CTECTBEHHOHAYyYHOTO 3HAHHUS s KaXIO0ro dYeloBeKa
HE3aBHUCHMO OT €ro mnpoQecCUOHATbHON eATeIbHOCTH,
paznuyath (QakThl M OICHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OIICHOK U CBS3b
KPUTEPUEB C OMPECIIEHHON CHCTEMOM IIEHHOCTEN

YeTHbI onpoc,
Pedepar,
KoHnTpoasHbIe paboThl

IIpomexxyTouHas aTTecTanus:
3a4er

24



