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IHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o6meoOpa3oBarenbHoi  yueOHoit aucumruiael BJ1.07 EcrectBo3Hanue
MpelHa3HaueHa ISl W3Y4YEeHUsS EeCTeCTBO3HAHMS B MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzamusix CIIO, peanmusyrommx o0pa3oBaTeNbHYIO IPOrpaMMy CpPEIHEro OOIIEero
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHHS MPU TOATOTOBKE CIECIHAINCTOB
cpeanero 3BeHa mno cnenuanbHocTH 38.02.01 DOxoHOMHKa W Oyxranrepckuid yder (1o
OTpacysim).
[Iporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC COO, npenbsABIIEMBIX K
CTPYKTYpE, COJIEpKaHWUI0O | pe3yJbTaraM OCBOeHUs YyuyeOHoW mucuurumnabl  BJ[.07
EctecTBO3HaHME, B COOTBETCTBUU ¢ PekoMeHIalsIMU 10 OpPraHU3aluY MTOJIyYE€HUS CPETHETO
obmero oOpa3oBaHUs B TpeAesax OCBOCHHsS 00pa3oBaTelIbHBIX IPOrpaMM CPEIHETo
npodeccnoHabHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHSI C yYETOM
TpeOoBaHui (enepaabHbIX rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U MOTy4aeMON
npodeccud WM CIEUUATBHOCTH CpEeIHEro MpodecCHoHaIbHOro 00pa3oBaHUs (ITUCHMO
JlemapTaMeHTa rocy1apcTBEHHOW MOJIMTHKU B chepe moaroroBku padoumx kaapos u 1O
Muno6prayku Poccun ot 17.03.2015 Ne06-259).
Conepxanne mnporpammbl  BJI.07 EctecTBo3HaHuWe HampaBi€HO Ha JOCTHXKEHHUE
CHEAYIONIUX LETIEH:
® OCBOGHHME 3HAHUH O COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHE MHpa U METOAAX
€CTECTBEHHBIX HAayK; 3HAaKOMCTBO C HauOojiee BaXHBIMU HAEIMU U JOCTHKCHUSIMH
€CTECTBO3HAHMS, OKAa3aBIIMMHU OIpeJessiollee BIUSHUE HAa pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

® OBJAJICHHE YMEHHUSMU NPHUMEHATHb MOJy4YeHHbIE 3HAHUA 1 OOBSCHEHHS SIBICHUUN
OKpYXXaloIlero  MHpa, BOCHPHUSITHS  HMH(DOpPMALIMM  €CTECTBEHHOHAyYHOTO U
po(hecCHOHATLHO 3HAYMMOTO COZCPKAHUS; pa3BUTHE HHTEIIEKTYaIbHBIX, TBOPUECKUX
CHOCOOHOCTEH W KPUTHYECKOTO MBIIUIEHHSI B XOJA€ TPOBEACHHS MPOCTEUIINX
UCCIIEI0BAHNM, aHAJIN3a SIBJICHUM, BOCIIPUATHS U UHTEPIIPETALIMU €CTECTBEHHOHAYYHOU
uHpOpMaINH;

® BOCNHUTaHHE YOEKICHHOCTH B BO3MOXXHOCTU TIIO3HAHHUS 3aKOHHOW TPHUPOABI U

UCIIOJIb30BAaHUsl JIOCTH)KEHUH €CTECTBEHHBIX HayK MJIs pPa3BUTUS LMBWIM3ALUUA U
MOBBILICHUS KAU€CTBA KU3HU;
® IMpUMEHEHHE eCTECTBEHHOHAYYHbIX 3HAHUUW B NPO(ECCHOHATHHOU AESITeNbHOCTH U
MOBCEIHEBHOM JKM3HU 1 obOecrieuyeHUs 0€30MacHOCTU  JKHU3HENESTENbHOCTH;
rPaMOTHOTO  HMCIOJb30BAaHUS COBPEMEHHBIX TEXHOJOTHI; OXpaHbl  30pPOBBA,
OKPYKaIOIIEeH Cpebl.
B mporpamMmy BKIIOUEHO CoOJiepXKaHME, HalpaBlieHHOE Ha (OPMHUpPOBAHHME y CTYICHTOB
KOMITETEHITNH, HEOOXOMUMBIX JJIsi Ka4eCTBEHHOTO OCBOCHHUS MPOrPaMMbI IMOATOTOBKH
cnenuanuctoB cpennero 3seHa (IIIICC3) mo cnemmansHocTn 38.02.01 DxoHoMHKa U
Oyxrantepckuid ydeT (110 OTpaciisaMm).

[TporpaMMa MOXET UCIOIB30BATHCS APYTUMHU MpodeccrnoOHAIBHBIME 00pa30BaTEIbHEIMU
OpraHu3aIlMsIMHM, pPEATH3YIOUMMHU  00pa30BaTENbHYIO IMPOrpaMMy CpEIHEro  OOILIEero
oOpa3zoBaHus Ha 0aze OCHOBHOro odmiero oOpasoBanus B mpenenax ocBoenus [MIICC3 mo
cnernuanbHoCcTH 38.02.01 DKxoHOMHKA M OyXTanTEepCKUi y4eT (110 OTpacisim).

PabGouast mporpamma y4eOHOW NUCHMIUIMHBI MOXET OBITh aJaNTHPOBAaHA IS
oOy4Jarornuxcst ”HBaIuA0B 1 juil ¢ OB3.

MECTO YYEBHOU JUCIUILIJINHBI B YYEBHOM IIJIAHE
B y4eOHOM ImaHe mTpPOrpaMMbI IMOATOTOBKH CHEIIHAIIMCTOB CPEIHEro 3BEHA I10
cneunanbHocTd 38.02.01 DkoHoMuka u OyxranTepckuil y4ué€r (mo otpacisim) ydeOHas
muctuinaa BJ1.07 EcrecTBo3HaHWMe BXOIUT B COCTaB OO0IIe00pa3oBaTEeNIbHBIX YYEOHBIX
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JUCIHUIIINH.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLTAHBI
OcBoenne conepxkanust yuebnoit mucuurmumael BJ[.07 EctecTBo3HaHme oOecrneunBaeT
TOCTIDKEHHUE CTYJICHTAMU CIEIYIOIIUX PEe3yIbTaTOB:

®  JIUYHOCHIHBIX:

» YCTOMYMBBIN WHTEPEC K MCTOPUU M JIOCTHIKCHUSM B 00JIACTH €CTECTBEHHBIX HayK,
YyBCTBO F'OPJIOCTH 33 POCCUNCKHE €CTECTBEHHBIE HAYKU;

» TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHMsI, MOBBIIICHUIO KBAJU(PHUKAIIMA B
n30paHHON MpodecCHOHANBHON IEATENIbHOCTH C HWCIHOJIB30BaHWEM 3HAHHHA B
00J1aCTH €CTECTBEHHBIX HAYK;

» 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIUN B 00JIACTH €CTECTBEHHBIX HAYK

JUIS 9eTI0OBEKa U OOIIeCTBa, YMEHUE HCIIOIh30BaTh TEXHOJIOTHUECKHUE TOCTIKEHUS B

obrmactu  QU3MKH, XUMUH, OHONOTMH JJII  TOBBINICHUS  COOCTBEHHOTO

WHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BBIOPAHHOM MPOQPECCHOHATBHON AESITETLHOCTH;

yYMEHHUE MPOaHAIM3UPOBATh TEXHOTE€HHBIE MOCHEACTBUS ISl OKPYXKAIOIIEH Cpesbl,

OBITOBOI U TIPOU3BOJCTBEHHON JESITEIHHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOSATENIbHO JOOBIBaTh HOBBIE i1 ce0s €CTECTBEHHOHAYYHBIS

3HAHUS C UCTIOJIb30BAaHUEM JJISI TOTO JOCTYITHBIX HCTOYHUKOB HH(pOpMAINK;

YyMEHUE VYHOpaBIATh CBOEM  IMO3HABAaTEIbHOM  JIE€ATEIBbHOCTHIO, IPOBOJIUTH

CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJICKTYaJIbHOTO Pa3BUTHS;

YMEHHE BBICTPANBATh KOHCTPYKTUBHbBIC B3AaUMOOTHOIIEHHUS] B KOMaH/I€ TIO PEIICHUIO

o0IuX 3a71a4 B 0071aCTH €CTECTBO3HAHUS,

® MemanpeoMemHnulx:

» OBIIQJICHWEC YMCHHSIMH W HaBbIKAMH Pa3JIWYHBIX BHJIOB  IIO3HABATEILHOM
JEATEIIbHOCTH JJIs1 U3YYEHHS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

» TpUMEHEHHWE  OCHOBHBIX  METOJOB  TO3HAHHWS  (HAOJIOJNEHUS,  HAYIHOTO
AKCTIEPUMEHTA) ISl M3y4YEHHUs Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHUHBI
MHpa, ¢ KOTOPBIMU BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B PO eCcCHOHATBHON
chepe;

» yMCHHE OIpPEIeNIATh IeIU WU 3a7audl JIesTeIbHOCTH, BBIOUPATh CPENCTBA JUIS UX
JOCTHKEHHS Ha MPAKTUKE;

» YMEHHE UCIOJIb30BaTh Pa3IMUYHbIC HCTOYHHUKH JIJIS TIOJYYSHHUS €CTECTBEHHOHAYYHOM
nH(OpPMALIUA M OICHUBATh €€ JIOCTOBEPHOCTH MJI JOCTH)KCHHS TMOCTABICHHBIX
Leael 1 3a1ay;

YV V V V

® npeoMemmubix:

» Cc(OpMUPOBAHHOCTH MpeJICTaBICHUI 0 LEJIOCTHOU COBPEMEHHOMN
€CTECTBEHHOHAy4YHOU KAapTUHE MHpa, IPUPOAEC KaK €IUHON LEIOCTHOM CHUCTEME,
B3aMMOCBSI3U YeJOBEKa, NPHUPOAbI U OOIIeCTBa, MHPOCTPAHCTBEHHO-BPEMEHHBIX
Maciurabax BceneHHOIM;

» BIaJicHWE 3HAHUSAMH O HauOoJiee BaKHBIX OTKPBHITUSX M JOCTHXKCHUSX B 00JaCTH
€CTECTBO3HAHHUS, MOBIMABIIMX Ha 3BOJIOLUIO IPEJICTaBICHUM O NpUpOJE, Ha
pa3BUTHE TEXHUKU U TEXHOJOTHH;

» c(hOpPMHPOBAHHOCTh yMEHHSI TPHUMEHSTh €CTCCTBCHHOHAy4YHbIC 3HAHUS IS
OOBSICHEHUSI  OKPY)KAIOIIMX  SBJICHUH, COXpaHEHUs 3JI0pOBbs, OOecrevyeHus
0€30MacHOCTH  KHU3HENEATENbHOCTH, OEpeXKHOT0  OTHOIICHUS K  TPHUPOJE,
palMOHAIBHOIO TPUPOJIONOJIB30BAHUSA, @ TAK)KE BBIIOJHEHUS POJIM T'PAMOTHOIO
noTpeOuTeNs;

» c(hOpPMHPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJE MO3HAHUS MPUPOABI U
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CpeAcTBax HM3y4eHHMsS MeramMHmpa, MakpoMupa M MHKPOMHpA; BIaJCHHE NpPHEMaMHU
€CTECTBEHHOHAYUHBIX ~ HAONIOJICHWH,  ONBITOB, HWCCIECIOBAaHHMA W  OICHKHU
JOCTOBEPHOCTH MOJTYYECHHBIX PE3YJIbTaTOB;

BJIaJICHHE MTOHATUHHBIM allapaToM €CTECTBEHHBIX HAYyK, MO3BOJISIOMIMM IO3HABATh
MHp, Y4aCTBOBATh B TUCKYCCHSX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIIOJIB30BaTh
pa3nuyHble WCTOYHMKM HMH(POpPMAIMM Uil TOATOTOBKM COOCTBEHHBIX padoT,
KPUTHUYECKH OTHOCUThCA K cooOmenusm CMU, coxepxamuM HaydHYIO
nH(pOpMAIHIO;

c(OPMHPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUIL KaKJOrO 4YelloBeKa HE3aBUCHUMO OT €ro NpogecCHOHAIbHON NesITeIbHOCTH,
pa3nuyath (aKThl U OLEHKH, CPABHUBATH OLICHOYHBIC BBIBOJIbI, BUAETH UX CBS3b C
KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHEB C OIPEICIEHHONW CHCTEMON IIEHHOCTEH.



COAEPXAHUE YYEBHOM JUCHUITIUHBI
duzuka

dusznka — QyHIaMEHTAIbHAs Hayka o0 mnpupoae. EcTecTBeHHOHAaydHBIH METOJ
[TO3HAHMS, €r0 BO3MOYKHOCTH M TPaHUIBI MPUMEHUMOCTH. ECTEeCTBEHHOHay4yHas KapTHHA
MHpa U €€ BaXHEHUIINE COCTABIISFOLIHE.

1. Mexanuxa

Kunematuka. Mexanudeckoe aswxkeHue. Cucrema otcyerta. TpaekTopus IBHKEHUS.
[TIyte. Ilepememenue. PaBHOMEpHOE TpsIMOJIMHEITHOE NBHXKEHHE. CKOPOCTh. Y CKOpEHHE.
CB0OOIHOE ITaZIEHUE TEL.

Junamuka. Macca u cuna. Bzaumoneiicteue ten. 3akoHbl TUHaMUKUA. CUJIBI B IPUPOJIE.
Crioco0OsI n3MepeHus CHII. 3aKOH BCEMUPHOTO TATOTeHHs. HeBecoMOCTh.

3aKOHBI COXpaHEHHMsI B MexaHuke. MMmynbc Tena. 3aKOH COXpaHEHHS HMITYJIbCa.
PeaktuBHOe aBmwkeHne. Mexanuueckas paborta. MomHocTs. Kunernueckas sHeprus.
Kunernueckass sHeprus u pabota. [loreHuuanbHas sHepruss B IpaBUTALMOHHOM IIOJE.
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

Ilpakmuueckoe 3anamue
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT MAcChl Tela.
2. OcHo6bl MONEKYAAPHOU U3UKU U MEPMOOUHAMUKU

MonekynsapHas ¢usznka. ATOMHUCTHYECKAass TEOpHUsS CTPOCHHUS BemecTBa. Macchl
pasMmepbl Mojekyn. TemnoBoe ABM)KEHHE 4YacTHUIl BellecTBa. BpOYHOBCKOE JBUXKEHUE.
TeMneparypa Kak Mepa CpelHeW KHHETHMYECKOM »Hepruu yactuil. M3omporecchl U ux
rpapuku. OOBSICHEHHE arperaTHbIX COCTOSHUN BeIIecTBa M (Pa30BBIX IMEPEXOJI0B MEKIY
HHUMH Ha OCHOBE aTOMHO-MOJIEKYJIIPHBIX NPEICTaBICHUMN.

Tepmonunamuka. BayTpeHHsisi oHeprus. PaGota wu TemiooTgada Kak —CIOCOOBI
W3MEHEHUS BHYTPEHHEHN 3Hepruu. [lepBbiii 1 BTOPOUl 3aKOHBI TEPMOJUHAMUKH. [IpruHIATIBI
neictBus TerioBbix MammuH. KIIJI TemmoBeix aBurarteneil. TemIoOBbIE MaIlMHBI U HX
MPUMEHEHHE. DKOJIIOTUYECKUE MTPOOIIEMBI, CBSI3aHHBIE C TPUMEHEHUEM TEIJIOBBIX MAIllH, U
MPOOJIEMBI SHEPTOCOEPEIKECHHMSI.

3. Ocnogwl I31eKmpoOuHamMuKu

DJIeKTpocTaTuKa. B3auMoJelcTBUE 3apsiKEHHBIX Tel. JJIEKTPUYECKUM 3apsi. 3aKkoH
COXpAaHEHUs OJJIEKTpUUecKoro 3apsaa. 3akoH Kynona. IIpoBOAHMKM U HW30JATOpPHI B
3EKTPOCTATHYECKOM II0JIE.

[TocTostHubil  TOk. [locTosiHHBINM anekTpuueckuid Tok. Cuna TOKa, HaMpsHKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHUE. 3akoH Oma I y4acTKa LENy U MOJTHOM AJIEKTPUYECKON
LIETIH.

MarnuTtHOe noje. MarHuTHOE I0JI€ U €r0 OCHOBHBIE XaPAKTEPUCTHUKHU.

Ilpaxmuueckoe 3ansamue

COopka 3IeKTPUIECKO e U U3MEPEHUE CHIIBl TOKA M HAIPSDKEHUS HA €€ Pa3IMYHBIX
ydacTKax.

4. Koneoanus u 6o1nul

Mexannueckue kojebanus u BoiHBL CBoOomHbIEe KoyeOaHus. llepuwoxa, wactora u
aMIUTUTY/a KoseOaHui. ['apMoHnYeckue KonebaHusl.

Mexanuyeckue BOJHBI W MX BHJBl. 3BYKOBBIE BOJIHBL. YJIBTPa3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro UCNOJIb30BaHUE B MEAULIMHE U TEXHUKE.

DIEeKTPOMarHuTHOE MOJe. DNEKTPOMATHUTHBIE BOJIHBL. CKOPOCTH AJIEKTPOMATrHUTHBIX
BOJIH. [[pUHIIMIIBI paAMOCBSI3U U TEIEBUICHUSI.

CgeroBble BOJIHBI. Pa3zBuTHe MpeAcCTaBICHUM O MPUPOJIE CBETA. 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA.

IIpakmuueckue 3anamus

N3ydenne konebaHuii MaTEMAaTHYECKOTO MAsITHHUKA.

5. Dnemenmur k6anmosou huzuxu
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O®usuka aroma. Mojgenu crtpoeHus aroMa. Dusnka aTOMHOrO sApa W 3JIEMEHTAPHBIX
yactuil. CocTaB U CTpO€HUE aTOMHOTO sijpa. CBOMCTBA AAEPHBIX CHI. PalMiOaKTUBHOCTG.
PannoakTuBHBIE M31y4eHN U MX BO3JECHCTBUE HA )KUBBIE OpraHU3MBIL. flIepHbIE peaKkIuu.
SAnepHas sHEpreTuka.

6. Bcenennas u ee ’6onouusn

Crpoenune u pazsutue Beenennoil. Kocmomnorus. 3Be3asnl. [Ipoucxoxaenne ConHeunon
cucteMbl. OOpa3oBaHME TUIAHET.

Xumust
OO0mas u HeopraHu4ecKass XUMHUS

Xumudeckasi KapTHHA MHUpa KaK COCTaBHAs 4acTh €CTECTBEHHOHAYYHON KapTHUHBI MHpA.
Ponp XxuMuM B JKM3HHM COBPEMEHHOTo oOmiecTBa. HoBeWlnme MOCTHXKEHUS XHMHYECKOH
HAayKl B TUIAHE pPa3BUTHS TEXHOJIOTHA: XHMHYECKas TEXHOJIOTHUSI—OUOTEXHOIOTUSI—
HaHOTEXHOJIOTHUSI.

7. OCHOBHblE NOHAMUA U 3AKOHbL XUMUU

[Tpenmer xumuu. BemectBo. AToM. Mosekyna. XuMHUUECKUH 31E€MEHT U (OPMBI €ro
cyuiectBoBaHus. [IpocThie U cll0KHBIE BEILIECTBA.

8. Ilepuoouueckuit 3axon u Ilepuoouueckana cucmema XumuuecKkux 31€MeHmM o8
JI.U.Menoeneesa

Otkpertue [lepuonnueckoro 3akona. Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.1.MenneneeBa kak rpaduueckoe otoOpaxkeHue Ilepmommueckoro 3akoHa. 3HaUCHHUE
[lepmonnueckoro 3akoHa U Ilepuonmuyeckoil CHCTEMBI XUMHUYECKHX  3JIEMEHTOB
JA.N.MenneneeBa Jyisi pa3BUTHS HAYKW U IOHUMAaHUSI XUMUYECKOM KapTUHBI MUPA.

9. Cmpoenue eeuecmea
[Ipupona xummuyeckoi cBa3u. KoBalleHTHas CBsI3b: HeMoJiApHas W nosisipHast. MonHas
cBs13b. KaTnoHbl 1 aHnOHBL. MeTannuueckas cBsizb. BogopoiHas CBA3b.
10. Booa. Pacmeoput

Bonga B mpupope, ObITy, TeXHHKE M Ha MPOU3BOACTBE. DH3MYECKHE U XHUMHUYECKHE
CBOMCTBA BOJBI. 3arpsS3HUTENN BOJBI U CIOCOOBI ounCTKH. JKecTKast BoJla M €e YMsTYeHHE.
OrnpecHeHnue BOJbl. ArperaTHble COCTOSTHUSL BOJIbI M €€ MEePEeXO/bl U3 OJHOTO arperaTHoro
COCTOSIHMS B IPYTO€.

PactBopeHne TBepAbIX BEIIECTB M Tra30B. 3aBUCHUMOCTb PACTBOPUMOCTH TBEPIBIX
BEILIECTB U ra30B OT TEMIEPATYPHI.

11. Xumuueckue peaxyuu

[TonsiTue 0 XUMUYECKOW peakiuu. TUIbl XUMHUYECKUX peakiuil. CKOpOCTh peakiuu U
(bakTOpHI, OT KOTOPBIX OHA 3aBUCHUT. TemoBoil 3 ekt xumMuyeckoit peakiiuu. XuMHUIecKoe
paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

Ilpaxmuueckoe 3ansamue

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3IHUYHBIX (HPaKTOPOB (TeMIepaTypsl,
KOHIICHTPAIIUU BEIIECTB, IEUCTBUS KaTaau3aTOPOB).

12. Heopzanuueckue coeounenus

Knaccudpukanuss HEOpraHUYECKMX COCIMHEHUH U uX cBoWcTBAa. OKCHUIBI, KHCIOTEHI,

ocHoBaHus, coiu. Cpena BOAHBIX PAaCTBOPOB COJIEH: KUcCIasi, HEUTpalibHas, IIeTO4Has.

Bonopoansiii mokazarens pH pactBopa.

Mertamiel 1 HeMeTayuibl. Metaybl. OOmme (u3nueckue M XUMHUYECKHE CBOWCTBA
METaJIJIOB, 00YCJIOBJIEHHBIE CTPOCHUEM aTOMOB U KPHUCTAJUIOB U MOJIO)KEHHEM METAJJIOB B
ANEKTPOXUMUYECKOM psiAy HampspkeHui. O0mue crnocoObl moiaydeHus: MeTauioB. CIuiaBbl:
YyepHble U [[BeTHhIe. Koppo3usi MeTallsIoB U CIOCOOBI 3aLIUTHI OT HEe.

Hemerannpl. OOmiass xapakTepUCTHKA TJaBHBIX MOATPYNI HEMETAJIOB Ha IMpUMEpe
rajioreHoB. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMICTBA HEMETAJUIOB.

Baxwuelie coeAMHEHHS] METAJUIOB M HEMETAUIOB B MPUPOJAE U XO3AMCTBEHHOU
NESATEIbHOCTH YeNIOBEKA. 3alluTa OKPYXKAIOIIEH Cpeabl OT 3arps3HEHUs TSHKEIbIMU
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MeTaJUlaMH, COETMHEHUSIMU a30Ta, CEPhI, YIiIepoaa.
Opraanyeckast XuMust
13. Opzanuueckue coeounenus

OCHOBHBIE TOHSATUS OPTAaHUYECKOW XMMHH U TEOPUS CTPOSHUS OPraHUYEeCKHX
COETUHEHUN.

VYraesomoponbl. IlpeaensHble W HempenenbHble  yrieBoaopoAbl. CTpoeHue
YTJIEBOJOPOOB, XapakTEpHbIE XHUMHUYECKHE CBOMCTBa yrieBojoponoB. IlpencraBurenu
YIJIEBOJOPOAOB: METaH, ATHJIEH, aueTwieH, OeHzon. Hedts, rasz, xkameHHbI yroiab —
MIPUPOJIHBIE HCTOYHUKH YTJIEBOIOPOIOB.

Kucnoponconepxauue opranudeckue euiectBa. CoupThl, KaApOOHOBBIE KUCIOTHI U
CIIOKHBIE A(UPBI: UX CTPOCHHE M XapaKTepHble XMMHUecKue cBoiicTBa. [IpeacraBurenu
KHCIIOPOJICOICPIKAIIUX OPraHUYECKUX COCTUHEHHMI: METHJIOBBIM M ATHIIOBBIA CIHPTHI,
TIIMIEPHUH, YKCYCHas KHCIOTa. MbUIa KaK COJH BBICIIUX KapOOHOBBIX KHCIOT. JKHUPBI Kak
CJIO’KHBIE (PHPBHI.

VYTeBoibl: TII0K03a, Kpaxmal, HeJUTioI03a.

A3oTcozepKalue OpraHudecKue COeAUHEHUS. AMUHBI, aMHHOKHCIIOTHI, OSJIKH.
Crpoenne u Owuosnormdeckas (QyHKIUS OelKoB. XHMMHYECKHE CBOMCTBAa OEIJIKOB.
['eHeTnyeckas cBS3b MEXAY KJaccaMH OpraHMYeCKHX COCTUHEHUI.

IIpaxmuueckue 3anamus
OOpatumast 1 HeoOpaTUMasi IeHaTypalus OeIKOB.
14. Xumusa u scu3zno
XuUMHUS W OpraHu3M 4eloBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3Me 4YeJIOBeKa.
Opranuueckre U HeopraHudeckue BemiecTBa. OCHOBHbBIE JKH3HEHHO HEOOXOIMMbIE
COEUHEHMS: OENKU, YIJIEeBOJbI, XHUPbI, BUTAMHUHBI. YTJIEBOJAbl — TIJIABHBIA HCTOYHHK
SHEpruM opraHuszma. Poiib XKMpOB B opraHu3Me. XOJIECTEPUH U €r0 PoJib B 3J0POBBE
YeJI0BeKa.
MuHepanbHbIC BENIECTBA B MPOAYKTAX MUTAHUS, MUIIEeBbIe Jo0aBku. COaTaHCHpPOBAaHHOE
MUTaHUE.
Xumus B ObiTy. Boma. KadectBo Bombl. Moromue u yuctsmnme cpeacta. lIpaBuma
0e30macHOi pabOThI CO CPEICTBAMH OBITOBOM XUMUU.
buoJsorus
15. Buonocusn — coeoKynnocms HAyK 0 xHcueoul npupooe. Memoodvl nayunozo
no3Hanua 6 duonouu
JKuBasi mpupojga Kak OOBEKT HM3yUeHHUs OHONOTUU. MeETOoAbl HCCIIEIOBaHUS HKHBOU
npupoasl B Ouonoruu. OmpeseneHue XU3HU (C MPUBICYCHUEM MaTepualia U3 pas3felioB
(U3UKK U XUMUHN). YPOBHU OpraHu3aIliy )KHU3HU.
16. Knemka
Uctopust m3yuenuss kierku. OCHOBHBIE TOJIOKEHHUs KJIETOYHON Teopuu. Kierka —
CTPYKTYpHO-(DYHKITMOHAIBbHAS (dJIEMEHTapHAs) SAMHUIIA KU3HU.
Crpoenue knetku. Bupycer u 6akrepuodaru.
IIpaxmuueckue 3anamus
Habmonenne KIeToK pacTeHHl H JKMBOTHBIX TIOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux OrrucaHue.
CpaBHEHHE CTPOCHUS KJIETOK PACTEHUM U )KMBOTHBIX.
17. Opzanusm
Opranusm — eauHoe 11e51oe. MHOTOOOpa3ue OpraHru3MoB.
OOMeH BeIIECTBOM U DHEPrHeil ¢ OKpYXKalomiel cpemoil kak HeoOXOIUMOe YCIOBHE
CYLIECTBOBAHMUS )KUBBIX CUCTEM.
CriocoOHOCTh K CaMOBOCHPOM3BEEHUI0 — OJIHA U3 OCHOBHBIX OCOOEHHOCTEN KHUBBIX
OpraHU3MOB.
[TonsiTne 00 wWHAMBUAYyaTbHOM (OHTOT€HE3), AMOpHOHAaNBLHOM (IMOpHOreHe3) u
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MOCTIMOPHOHAIBHOM pa3BUTHH. MHAWBHIyalbHOE Pa3BUTHE YEIOBEKA U €r0 BO3MOXKHBIC
HaPYIICHHUS.

OO61ue npeacTaBieHus O HACIEACTBEHHOCTH U N3MEHYUBOCTH.

[Ipenmer, 3agaud U METOIBI CENEKIUU. | eHETHYeCKHe 3aKOHOMEPHOCTH CEeNEKIIHU.
Yuyenne H.M. BaBumoBa o0 1eHTpax MHOTOOOpa3usi W TMPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii. BUOTEXHOIOTHS, €€ TOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHSL.

Ilpaxmuueckue 3anamus

AHanu3 W OIIEHKa DJTHUYECKUX AacClEeKTOB pa3BUTHUS HEKOTOPBIX HCCIENIOBaHUI B
OMOTEXHOJIOTHH.

18. Buo

DBONIOIMOHHAS TEOPUS U €€ POJb B (DOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTuHBl Mupa. Bun, ero kpurepuu. [lomynsius Kak CTPYKTypHas €IWHUIA BUAA U
sBosronK. CHHTETUYECKAsi TEOPUST IBOJTFOIIHH.

['Mnore3pl MPOUCXOXKIEHUS >KU3HU. YCIOKHEHHME >KMBBIX OPraHM3MOB Ha 3emile B
MIPOLIECCE IBOITIOIUH.

Ilpaxmuueckue 3anamus

AHanu3 ¥ OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HH.

19. Ixocucmemul

[IpenMeT © 3aaud OSKOJOTHHU: YYEHHE OO0 OKOJOrHMYecKux (akTopax, ydeHHue o
COO0O0IIIECTBAaX OPraHU3MOB, YUeHHE 0 Ouocdepe.

Okonorndeckue  (GakToppl, OCOOCHHOCTHM WX  BO3JCUCTBHSA.  DKOJIOTHYECKAs
xapakrepuctuka Buja. [lonstue 00 oSKonmormyeckux cuctemax. Llemun mnuranus,
Tpouueckue ypoBHH. buoreomeHos kak JKkocucTeMa. buoneHo3 U OHOTON Kak
KOMITOHEHTHI OMOTEOIIeHO3a.
buochepa — rnobanpHas skxocucrema. Yuenue B.M.Bepranckoro o Ouocdepe. Pomb
KUBBIX OpPraHM3MoB B Omocdepe. buomacca. buonorumdeckuii kKpyroBopot (Ha mpumepe
KpyroBopota yriepoja). OCHOBHBIC HaIlpaBJICHHUS BO3JCHCTBUS dYelIOBeKa Ha Oumocdepy.
Tpanchopmariisg ecTecTBEHHBIX SKOJIOTMYECKUX cucTeM. OCOOEHHOCTH arpo3KOCHUCTEM
(arporieHO30B).

IIpaxmuueckue 3anamus

CocraBiieHH€e CXeM NepeIaur BEIIeCTB U SHEPTUH (LieTel MUTaHUs).

CpaBHuTeNbHAs XapaKTEpPUCTUKA MPHUPOJHBIX D3KOCHCTEM U arpodKOCUCTEM CBOEH
MECTHOCTH.

Pemenne KOIOTHYECKIX 3a/1a4.

AHanmM3 W OILIEHKa TOCJIEICTBUA COOCTBEHHOW JEATEIBLHOCTH B OKPYXKAIOIICH cCpere,
TII00aTBHBIX YKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIICHUSI.

IKckypcuu

MuorooOpasue  BuaoB. Ce30HHBIE  HM3MEHEHUS B  INpUpoae  (OKPEeCTHOCTH
npodeccnoHaTbHON 00pa30BaTEIBHON OPTaHU3AIINHN).

EctecTBeHHBIE UM HCKYCCTBEHHBIE HKOCHUCTEMBI (OKPECTHOCTH MpodecCHOHaIbHON
00pa3zoBaTeNbHON OpTraHU3aIIHH )
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TEMATHYECKOE IINTIAHUPOBAHUE
Pabora oOygaronuxcs BO B3aUMOJICHCTBUHU C TPENOAaBaTesieM, BKIIOYas MPAKTHUYCCKHE
s3ausatust — 108 gacos.

TemaTnueckui miax

Buj yueOHoii padoThl KoanuectBo yacos
AynaurtopHble 3ausaTusi. Conep:kaHue o0yuyeHust
DOU3UKA 2
1. Beenenue
2. Mexanuka 8
3. OCHOBBI MOJICKYJIIPHOHN (PU3HKH U TEPMOTUHAMUKHI 8
4. OCHOBBI ANEKTPOTUHAMUKH 8
5. Konebanus 1 BOJHBI 6
6. DJIeMEHTHI KBAaHTOBOM (PU3UKH 4
7. BcenmeHnnas v ee 3BOJTIOIUS 4
XUMUA 2
8. Beenenus
9. OcHOBHBIE TIOHATHS 1 3aKOHBI XUMHH 4
10. Ilepnonnueckuii 3akoH u Ilepnoanueckas cuctema 4
xumudeckux dyementoB [[.M.Mengeneesa
11. Ctpoenue BemecTBa 4
12. Bona. PactBopsbI 6
13. XuMuueckue peakiuu 4
14. Heopranuueckue COeIMHEHUS 8
15. Oprannueckue COeTMHEHUS 6
16. XuMusd u XU3Hb 2
BUOJIOT'U 4
17. buonorus — COBOKYITHOCTb HayK O *HBOU npupoze. MeTosl
Hay4YHOTO IMO3HAHUS B OMOJIOTHH
18. Knerka 6
19. Opranuszm 6
20. Bun 6
21. DKOCUCTEMBI 6
HTroro 108

Ilpomerncymounana ammecmauus 6 popme ougpgpepenyuposannozo 3auéma
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Jiis peanu3anuu mporpaMMbl Y9€OHOM TUCITUTUIMHBI TOJKHBI OBITH TIPEyCMOTPEHBI CIIETYIONTHE
noMerenusd: Kabuner Xumum 1 OM0JI0rUu
ObopynoBanue yueOHOTO KabuHeTa:

e pabouee MECTO IpeNoAaBaTeNs;

e pabouee MeCTO OOyJaArOIINXCS;

® HaTypaJlbHbIE OOBEKTHI, MOJENIH, TPUOOPHI U HAOOPHI AJI MOCTAHOBKU JEMOHCTPALIMOHHOTO

U YYEHHUYECKOT0 IKCIIEPUMEHTA;

e BCIIOMOTaTelIbHOE 000PYI0BaHUE U UHCTPYKIIUU;

e OuOnumoreuHslit poHxa (yaeOHUKH, yaeOHO-MeToandeckue kKoMriekeol (YMK) ms
peanu3anuu 00pa3oBaTEIBHON MPOTPAMMBI CPETHETO 00IIero 0Opa3oBaHus B Mpeieax
ocBoenus [1I1C3)

TaOJIUIIBL:
. PacTBOpUMOCTh XUMHUYECKUX IEMEHTOB
[Tepuonnueckas cucreMa xumuieckux 3aeMenToB .M. Menneneesa
DJIEKTPOXUMHUYECKUH P HATPSIKEHUI
. «[Itunpy, «3eMHOBOJHBIC U TIPECMBIKAIOIIHECs», «KuBoTHBIE Poccumy
JIaKaThl:
1. OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINT

2. lucnepcHas cuctema

3. Kopposus meTamion

4. Habop mopTpeToB XUMHUKOB

5.MaxkeTbl OpraHu4eCcKuX BEIIECTB

® CTEHJIBIL:

1. ConepxaHue caxapa B BELIECTBaxX

2. Buramunsbl

3. CTpoeHue KIETKH

4. CtpoeHne MUKPOCKOT
TexHuueckue cpencTBa 00yueHus
1. IlepenocHas MynbTUMEIUHAS YCTaHOBKA
2. HoytOyk

[ ] -lkb-)l\),_‘.

[TomemieHust UIsl  CaMOCTOSITENIBHOM pabOThl  OOYYArOMIMXCS, OCHAIEHHBIE KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUCHHUS K HHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON CETH
"NuTteprer" u obecriedeHreM JOCTYIa B JIEKTPOHHYIO MH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CpEeny
o0pa3oBaTebHON OpraHU3aIliH.

3aunsl:

- buGimoreka

-UuTtanbHeIN 3ai1 ¢ BBIXOJAOM B ceTh UHTEpHET
-AKTOBBIN 321
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CIIMCOK JIMTEPATYPLI:

1. OpuunanbHbie U3TAHUS

1.1 HopmaTBHO-TIpaBOBbIE JOKYMEHTbI

O6 oOpazoBanun B Poccuiickoi ®Denepamuu (¢ usMeHeHussMu  Ha 26 wuromst 2019
rona)http://docs.cntd.ru/document/9023896 17 Deodepanvrviii 3axkon om 29 oOexabpa 2012 2o0a
No273-D3 (nata oopamenus: 12.01.2021).(aeorpaHuueHHBINA JOCTYII)

2. 1o oOyvarommxcst
OcHoBHasl yueOHas JuTEepaTypa
2.1. Bansancxui, C. Y. EctecTBO3HaHHE | YI€OHUK U MIPAKTUKYM JIJISl CPETHETO TPO(HECCHOHATEHOTO
oopazoBanms / C. W. Bansuckuii. — MockBa : M3zmarensctBo IOpatit, 2019. — 367 ¢. —
(ITpodeccnonansruoe odpazopanue). — ISBN 978-5-534-09150-2. — Texkcer : anmexkrponHsIit // DbC
FOpaiir [caiit]. — URL: (mata obpamenus: 12.01.2021).
2.2. T'openos, A. A. KoHuenuu COBpEMEHHOTO €CTECTBO3HAHUS : yueOHOE MOCOOMe Il CPETHETO
npodeccuonansHoro obpazoBanus / A. A. I'openoB. — 4-e uzn., nepepad. u mon. — Mocksa :
WznarensctBo FOpaiit, 2019. — 355 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-10214-7. — Texkct : osnektponusii // 3BC IOpaiit [caiit]. — URL:

(mara obpamenus: 12.01.2021).
2.3. [Tyceiixanos, M. K. EcrecTBo3HaHue : Yy4eOHMK M TPAKTUKYM I  CPEIHETO
npodeccuonanpHoro oopazosanus / M. K. I'ycelixanoB. — 8-e uzn., nepepad. u qon. — Mocksa :
M3narensctBo FOpaiit, 2019. — 442 ¢. — (IlpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-00855-5. — Texkct : oanektponnbii // DOBC HOpaiitr [caiit]. — URL:

(mata obopamenus: 12.01.2021).

JlomoJIHNTEIbHASL y4eOHAasl JInTepaTypa
2.4. Anapnues, A. M. Obmas xumus. COOpHUK 3aJaHUI ¢ TpUMEpPaMH pelieHul : yueOHoe mocooue
Ui cpefHero mpodeccruonanbHoro oopazosanus / A. WM. Amapues, JI. 1. Adonuna. — 2-e usm.,
ucrp. U mon. — MockBa : UzmarensctBo HOpaiir, 2019. — 127 ¢. — (IIpodeccronansroe
obpazoBanue). — ISBN 978-5-534-09932-4. — Texkcr : anexrponnsiii / 36C KOpait [caiit]. —
URL: https://biblio-online.ru/bcode/438405 (mata obpamenus: 12.01.2021).
2.5. EcrecTBo3HaHue : y4eOHUK IS CpedHero mpodeccruoHanbHOro obpa3oBanus / B. H.
JlaBpunenko [u ap.] ; mox penakuueit B. H. Jlappuaenko. — 5-e u3a., mepepad. u gom. — Mockaa :
M3narensctBo FOpaiit, 2019. — 462 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-05090-5. — Texkct : oanmektponnbii // DBC HOpaiitr [caiit]. — URL:

(mata obopamenus: 12.01.2021).
2.6. Crpensuuk, O. H. EcrecTBo3Hanue : ydueOHOe mocoOue Juisi cpemHero mpoheccuoHaIbHOTO
oopaszoBanus / O. H. Crpenpbauk. — MockBa : M3marensctBo lOpaiit, 2019. — 223 ¢. —
(ITpodeccnonansuoe obpazopanue). — ISBN 978-5-534-03157-7. — Texkcer : anexktponHsiit // DbC
IOpaiir [catit]. — URL: https://biblio-online.ru/bcode/433520 (nara obpamenus: 12.01.2021).

2.7. O6yxos, JI. K. buonorusa: kiaeTku #u TKaHH : Yy4deOHOE€ TOCOOME JUIsl CPEIHEro
npodeccuonanbHoro oopasosanus / JI. K. O6yxos, B. H. Kupunenkoa. — 3-e u3x., nepepad. u
non. — Mocksa : U3marensctBo HOpaiit, 2019. — 358 c. — (IIpodeccuonansuoe oOpazoBaHue).

— ISBN 978-5-534-07499-4. — Tekct : snekrponnbiii // 3BC HOpaiit [caiiT]. — URL:
https://biblio online.ru/bcode/441999 (nmata obpamenus: 12.01.2021).

2.8. CupunoB, B. B. EcrecTtBo3Hanue : yuyeOHOE IMmocoOHe I CpPeaHero mpodhecCHOHAIbLHOTO
obpazoBanus / B. B. Ceupunos, E. 1. Ceupunosa ; mox penakiuei B. B. Cupunosa. — 3-e u3.,
ucrp. U jgon. — MockBa : HMsmarensctBo HOpaiir, 2019. — 310 ¢. — (IIpodeccronanbHoe
obpazoBanmne). — ISBN 978-5-534-10099-0. — Tekct : snekrponusiii // DbC Opaiit [cait]. —
URL: https://biblio-online.ru/bcode/438426 (nata obpamienwus: 12.01.2021)
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http://docs.cntd.ru/document/902389617
http://docs.cntd.ru/document/902389617
https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/442448
https://biblio-online.ru/bcode/433899
https://biblio-online.ru/bcode/438405
https://biblio-online.ru/bcode/428016
https://biblio-online.ru/bcode/433520

3. Jlas npenogaBareei
3.1. Kosuna, E. @. EcrecTBO3HaHUE C METOJIUKOW mpernofaBanus. [IpakTukym : ydeOHOE mmocobue
Ui cpenHero mpodeccuonansHoro oopaszoBanus / E. @. Ko3una. — 2-e¢ u3m., UCHp. U JOM. —
Mocksa : UznatensctBo FOpaiit, 2019. — 256 ¢. — (Ilpodeccrnonansroe o6pazoBanue). — ISBN
978-5-534-07504-5. — Texkcr : anekrponnbii / ObC HOpaiit [caiir]. — URL:

(mara obpamenus: 12.01.2021).
3.2. Kosuna, E. @. EcrecTBO3HaHHE C METOJMKON TpemnofaBaHus. [Ipaktukym : ydeObHOe mocobue
Uil cpexHero npodeccuoHaibHOro oopazoanusi / E. @. Kosuna. — 2-¢ u3z., uchnp. v 100, —
Mocksa : U3patensctBo FOpaiit, 2019. — 256 ¢. — (ITpodeccuonanbaoe oopazoBanue). — ISBN
978-5-534-07504-5. — Texkct : anektponnbi // DbC IOpaiir [caiit]. — URL:

(mata obopamenus: 12.01.2021).

4. CnpaBouHo-0u0aMorpaduyeckne u3aaHusAa
4.1. I'apwun, A. I1. Oprannyeckas XuMHs B pUCYHKax, TaOIUIIaX, cCXeMax : ydeOHOoe mocoOue Juist
cpennero npodeccronansHoro oopazosanus / A. I1. I'apmma. — 3-e u3a., ucnp. u gon. — MockBa
: U3natenscTBo FOpaiit, 2019. — 240 c¢. — (IIpodeccuonansHoe oopasoBanue). — ISBN 978-5-
534-04816-2. — Texkct : onektponnbii // OBC IOpait [caitit]. — URL: https://biblio-
online.ru/bcode/438955 (mata obpamenust: 12.01.2021)
4.2. I'anunosa, H. B. JITaTHHCKO-PYCCKHI CJIOBaph IS CTyaeHTOB-OnosoroB / H. B. I'anunoBa, A.
A. ®omun. Mocksa : U3natensctBo FOpaiit, 2019. — 187 ¢. — (YHuBepcurtersl Poccun). —
ISBN 978-5-534-05584-9. — Texkcrt : anektponnsiit / DbC FOpaiit [caiit]. — URL:

(mata obopamenus: 12.01.2021).

4.3. ®uszuka. CrnoBapb-cipaBoYHMK B 2 4. Yactb 1 : cHOpaBOYHWK [JIi CPEOHETO
npodeccuonansHoro obpazosanusi / E. C. Ilnatynos, B. A. Camoneros, C. E. Bypasoii, C. C.
[IpomknH. — 2-e u3d., crep. — MockBa : M3marensctBo FOpaiit, 2019. — 380 c¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04009-8. — Tekct : anekrponnsiit // 9bC
IOpaiir [caiiT]. — URL: (mara oopamenust: 12.01.2021).

4.4. ®wuszuka. CrnoBapb-cipaBOYHMK B 2 4. Yactb 2 : CHpPAaBOYHHK [JII CPEIHErO
npodeccuonanpHoro obpazoBanusi / E. C. Ilmarynos, B. A. Camoneros, C. E. Bypasoii, C. C.
[Ipomikun. — 2-e wu3a., crep. — MockBa : UznatensctBo IOpaiit, 2019. — 396 c. —
(ITpodeccnonansuoe obpazopanue). — ISBN 978-5-534-04011-1. — Texkcr : anmexktponnsIii // ObC
IOpaiir [caiit]. — URL: (mara obpamenust: 12.01.2021).

5. Ilepuoanueckue u31aHus

5.1. Hayka u TtexHuka https://naukatehnika.com/ (OTKpbITBI JOCTYI) (gara oOpamieHus:
12.01.2021).

5.2. Hayxka 6e3 rpanwui https://elibrary.ru/contents.asp?id=35198717 (oTKpbITHI q0CTYM) (1aTa
obpamenus: 12.01.2021).

5.3.3nanue cuna https://znanie-sila.su/ (OTKpBITBIN HocTym) (nata obpamenus: 12.01.2021).

6. Undopmanuonnbie pecypenl cetun «MHTEpHET»

6.1. Enuroe okHo http://window.edu.ru/catalog/?p_rubr=2.1 (OTKpHITBIN JOCTYI) (1aTa OOpaIEHNUS:
12.01.2021).

6.2. Enunas kosuieknus Iu@poBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/
(oTkpBITHIHM mocTyn) (Hata obpamenus: 12.01.2021).

6.3. AHaTomMusi 4eloBeKa B WILTIOCTpaIuax http:/www.anatomus.ru/ (OTKPBITBIA J0CTYyM) (/1ara
obpamenus: 12.01.2021).

6.4 ObC «Jlanbyhttps://e.lanbook.com/(HeorpaHUYEHHBIN JOCTYII)
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