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MMOACHUTEJIBHASA 3AIINCKA

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
ECTECTBO3HAHUE
Pa6ouas nporpamma no ectectBo3Hanuio s 10-11-ro kimacca coctaBiena Ha
OCHOBE TpeOOBaHMI1 K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON
MporpaMMbl cpeiHero odiero oopazoBanus, mpeactabieHHbIx Bo DI'OC COO,
nporpamMmbl POPMUPOBAHUST YHUBEPCAIbHBIX YUEOHBIX IEUCTBUM U C
UCIIOJIb30BaHKEeM aBTOpckoi mporpammsbl it 10 — 11 kimaccor O.C. IMabpuensina
«EcrectBo3nanuey (I'abpuensn O.C. Pabouue nporpammel. EcrectBo3nanue. 10-
11 xmaccer: yueoHO-MeToanueckoe mocodbue / O.C.I'abpuensn, C.A.Cnankos. — 2-
e u3a., crepeorunt. — M.: JIpoda, 2014. — 110, [2] c.)
BBenenue kypca ecTeCTBO3HaHUS B CTapLIEH IIKOJIE BBI3BAHO CJIEIYIOLIUMU
MPUYNHAMH:
1. Ha BbIXO/1€ U3 IIKOJIbI B CO3HAHUM Y OOJILIIMHCTBA BBIMTYCKHUKOB (POPMUPYIOTCS
YacTHbIC HAYYHbIE KAPTUHBI MUpaA: XUMUUYECKas, puznueckasi, OMosoruyeckas, Ho
OTCYTCTBYET €IMHAasi €CTECTBEHHO-HAy4YHas KapTHHA, KOTOPYK0 M IpHU3BaHA
dbopMHpoBaTh Takasi IUCIMILINHA, KAK €CTECTBO3HAHUE.
2. Hapymaercss npeeMCTBEHHOCTh MEXAY CpeAHEH M BbICIICW IIKoJou. B
I'YMaHHUTApHBIX By3ax 00s3aTeNIbHbIM SIBIISIETCA U3ydeHHe Kypca «EcTtecTBeHHO-
Hay4yHasi KapTMHAa MHUpPa», CHUHOHUMOM KOTOporo sBisitoTcs «KoHuenuuun
COBPEMEHHOI'0 €CTECTBO3HAHUS.
3. BBeneHue Kypca €CTECTBO3HAHMS IO3BOJIIET PEATM30BATh TAKOW MEXAHU3M
ryMaHUTapHU3alli eCTECTBEHHO-HAYYHOTO 00pa30BaHusl, KaKk MHTErpalus, 4To, B
CBOIO  ouepelnb, IMO3BOJIAET TYMaHU3UpPOBaThb 3TO  OOpa3oBaHHME I
CTapIIEKIACCHUKOB, BhIOpaBIIUX JJ1s1 00yueHusi B 10—1 1knaccax rymMaHUTapHBIHA
npoub.
B ocHOBY Kkypca nonoxxeHa ujiest aHTpONOLIEHTPU3MA, T.€. IOCTPOEHUE Kypca
B JIOTUKE U CTPYKTYpE BOCIIPHUSATHS YYEHHKOM ECTECTBEHHOIO MHpPAa B CHHTE3E
bU3NYEeCKUX, XUMUYECKUX U OMOJIOTUYECKUX MPE/ICTABICHUN.
bonbmioe BHumanue (Oonee 25% y4uyeOHOTO BpEeMEHH)  YIEIseTcs
HKCIIEPUMEHTY, J1abopaTopHbIM U mpakThuueckuM padoram. GI'OC B kauecTBe
0CSI3aTENLHOTO 3JIEMEHTA MPU OOYYEHUH B CTapIIMX KJaccax MpeayCMaTpUBAET
BBIMIOJTHEHWE  KaXJIbIM  YYEHHKOM  HMHAUBUIyaldbHOTO  Mpoekta.  be3
UCCIIEIOBATENbCKUX YMEHUN M HABBIKOB CO3/IaTh MPOEKT OyAeT CI0XHO. UTOOBI
COBEPIIICHCTBOBATh ATH YMEHUS M HAaBBIKH, B KaXJIOM YU4EOHUKE MPEIyCMOTpPEHA
rnaBa «IIpaktuueckue paboTeny. PaboThl, MpeasiokeHHbIe B HEMl, MOTYT MOCITY>KUTh
OCHOBOM J1J1s1 BBIIIOJIHEHUSI MHIUBUAYAJIBHOTO TIPOEKTA.

HEJIM MU3YUEHMA YUEBHOTI'O ITPEJIMETA ECTECTBO3HAHUE
* CO37JaHUE OCHOB LIETTOCTHOM HAyYHOU KapTUHBI MUDA;



* opMHUpOBaHNE TOHUMAHWSI B3AUMOCBSI3H M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX
HayK; BJIMSHHMS €CTECTBEHHBIX HAayK Ha OKPYXKAIOUIYIO0 Cpedy, SKOHOMUYECKYIO,
TEXHOJIOTUYECKYIO, COIIMATILHYIO ¥ 3THYECKYIO CPephl AesITeTbHOCTH YeIOBEKa,;

* CO3[JaHH€ YCJIOBUH Ui pa3BUTUS HABBIKOB Y4YeOHOW, TPOEKTHO —
MCCIIEIOBATENLCKOM, TBOPYECKOW JNEATENbHOCTH, MOTHBAIMHM OOYYaromuXcs K
CaMOPAa3BUTHIO;

¢opmupoBaHMe  yMEHUl  aHaNM3MpPOBATh,  OLEHUBATh, IPOBEPATH  HA
JIOCTOBEPHOCTh M 000011aTh HAYYHYIO0 HH(POPMAITHIO;

* TMOJy4YeHHEe HaBBIKOB Oe€30macHOi paboThl BO BpeMs MPOEKTHO —
MCCIIEIOBATENILCKOM M AKCIIEPUMEHTALHOW JIEATEIBHOCTH, MPH UCIIOIH30BAHUU
1abopaTopHOTO 000PYIOBAHUS.

3amadaMu mpeIMeTHOTO Kypca « EcTecTBO3HaHME) SIBIISIOTCS:

- OCBOEHHE 3HAaHMK O COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTMHE MHUpa U
METOAaX EeCTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOojee BaKHBIMU HICSIMH U
JTOCTH)KEHUSIMH €CTECTBO3HAHUS, OKAa3aBIIMMU ONpeesioNiee BIUSHUE Ha HAIllN
NpEeICTaBICHUS O MPUPOJIE, HA Pa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

- OBJIAJICHHE YMEHUSMH TPUMEHATH IOJYYECHHbIE 3HAHUS M OOBIACHEHUS
OKpYXKaIOUIMX  SIBICHUW,  HUCMOJb30BAHWS U  KPUTHUECKOM  OICHKH
€CTeCTBEHHOHAYYHOUH NH(OpMAIIIH, 1151 OCOZHAHHOTO ONpeiesieH s COOCTBEHHOI
MO3MIIMHU 110 OTHOILIEHHIO K 00CYKJaeMbIM B 001IIECTBE TPOOIeMaM HayKH;

- TMPUMEHEHUE ECTeCTBEHHOHAYYHBIX 3HAHWW B IOBCETHEBHOW IKHU3HH JUIS
oOecrieueHnst OE30MACHOCTH KU3HEACSITETbHOCTH, OXPaHbl 30POBBS, 3aIUTHI
OKPYXaroUEnl Cpebl.

MECTO YYEBHOI'O ITPEJIMETA ECTECTBO3HAHUE B YYEEHOM
ITJTAHE

[Ipenmet «EcTecTBO3HAHME» BXOJIUT B MPEAMETHYIO 00JacTh «EcTecTBeHHbIE
Hayku». Pabouas nporpamma paccuutana Ha 207 yueOHBIX yacoB (K3 pacuera 1o
3 yaca B Heaemo B 10 u B 11 kimacce), B T.4. KOHTPOJIbHBIX paboT: 4 yaca — 10
Kiacc, 4 yaca — 11 knacc; npaktuyeckux padot: 19 wacos — 10 kiacc, 10 gacoB —
11 xmacc.



COAEPKAHUE YYEBHOI'O IIPEJIMETA EcTtecTBO3HAHUE

10 KITACC

Brenenue (4 )
BBenenue B ecrectBozHanue. [Ipupoma-cpena oOuTaHHs U UCTOYHHUK >KU3HH
yesoBeka. B3anMOOTHOIIEHUS YeTOBEKA U MPUPOJIbI, UX AuanekTuka. Ilpupona —
VCTOYHHUK TBOPYECKOI'O BJIOXHOBEHHUS JI€SITENIEN NCKYCCTBA.
EcTecTBO3HaHME — €AWHCTBO HAaykK O Tmpupome. Marepus u  Qopmbel ee
cyuiecTBoBaHMs. /[nanekTuka ecrectBo3HaHus. OCHOBHBIE 3Tallbl €r0 Pa3BUTHUA.
[IoHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYYHBIX 3HAHHUI O MPUPOJIE.
Hemouctpanuu. BupeodpparmeHThl (TOJISI  CETBCKOXO3SHUCTBEHHBIX —YTOAUH,
Kapbephl JUIsl NOOBIYU YIJISI U PYyHAbl, METATypPruyeckue KOMOWHATHI, ra3o- U
Hedrenporoabl, Guotunuu, I'DC, TOL u ADC, nociencTBus 3eMJIECTPICCHUN U
I[yHaMH, MCYE3HYBLIME BHUJbl PACTEHUN U >KUBOTHBIX); PENPOAYKIIMU KapTHUH
BEJIMKHX XYJ0KHUKOB € NeH3aKaMu U ApyrumMu oobexktamu npupoast (umkuna,
JleButana, AiiBazoBckoro, lOoHa wu 7Ap.); My3bIKaJlbHBIE (PparMeHTHI,
NOCBSILIEHHBIE sIBIEHUAM npupoabl (Halikosckuii, Cen-Canc, beTxoBeH u ap.).
[TopTpeTsl  y4EHBIX-€CTECTBOUCIBITATENCH, BHICO(PArMEHTHl IO HCTOPUH
BO3HMKHOBEHUS U Pa3BUTHS (PU3HUKHU, XUMUU U OMOJIOTHH

EcrecTtBo3HaHue u MeTo1bl TO3HaHUS Mupa (16 1)
B3anmocBsA3b MEXKly HAYKOM U TEXHOJIOTUSIMU
Hcropus n3ydenus npupoibl. IIporpecc B €CTECTBEHHBIX HAyKax U €ro BKJIA[ B
pa3BUTHE HUBUIM3AUMU. METOAbl HAYYHOTO MO3HAHUS U KX COCTaBIISIIOLLINE:
HaOJI0ICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHKE, TUIIOTE3a, BHIBO/I,
noctpoerue teopur. GopMbl NO3HAHUS: HAYYHOE U HEHAy4YHOE. /[Ba ypoBHS
HAYYHOT'O MMO3HAHUS: SMIIUPUUYECKHUN (UyBCTBEHHBIH, ONBITHBIN) U TEOPETUUECKUN
(paunoHanbHBIN). MoienupoBaHue Ha TEOPETUUECKOM YPOBHE MO3HAHUS U TUIIBI
Mozenel (uaeaibHasl, aHalloTusl, MaTeMaruyeckasi). Pojab MbICIEHHOTO
AKCIEPUMEHTA U MATEMATUYECKOT0 MOJACIMPOBAHUS B CTAHOBJICHUU U Pa3BUTUU
€CTECTBEHHBIX HayK. PyH/IaMEHTAJIbHBIE IOHSTHS €CTECTBO3HAHUS.
S3bIk ecTtecTBO3HAaHUA. bronorus. buonornueckas cucteMaTuka u €€ BaKHEUIINE
TakCOHbl. bHHOMHHanmbHas HoMmeHknaTypa. Ilonstue Buma. Cucremaruka
*KUBOTHBIX. [lonsitue mnopoasl. Cucrematuka pacrenuil. IlonsTue copra.
buonoruueckass HOMEHKJIaTypa — OCHOBa MNPOQECCHOHATBHON NEATEIbHOCTH.
Xumus. TpuBuanbHble Ha3BaHus. PanimoHanbHas HOMEHKIIATypa. MexayHapoaHast
HoMmeHkiatypa MIOITAK.
XUMHUYECKHE 3JIEMEHThl M MPOUCXOXKJAeHHEe uX HazBaHuil . Kiaccudukamms
HEOPTaHWYECKUX BEIIECTB (OKCHJbI, KHCIOThl, OCHOBAHUS, COJH) U IPUHIIUIIBI
oOpa3oBanus ux Ha3BaHui. Ouszuka. EnuHuiibl u3MepeHus: PU3nyecKux BEIUYUH
Ha Pycu. Egununel usmepeHus: (u3MUECKUX BEJIMYUH B HEKOTOPBIX IPYTUX
cTpaHax. MexayHapo/aHasl cucTeMa €IMHMI] U3MepeHus: (PU3NUeCKUX BETUUYUH —
CH. OcHoBHBIE U TPOU3BOIHBIE €AUHUIIBI U3MEPEHUS Ppu3zndeckux Benuunn CU.



EcrecTBeHHOHAay4YHBIE TIOHSTHS, 3aKOHbI W TEOpHUH. ECTECTBEHHOHAY4YHbBIE
noHsATusl. KoHKpeTHble U aOCTpaKTHbIE €CTECTBEHHOHAYYHBIE MOHATHSA. 3aKOHBI
€CTeCTBO3HaHUs. EcTecTBeHHOHayuHble Teopuu. OnucaTenbHbIE TEOPUU U
o0bsacHUTENbHBIE TeOpuU. [IporHo3upytoias poJib €CTeCTBEHHOHAYYHbBIX TEOPHUH.
EctecTBeHHOHayuHas KapThuHa Mupa. KapTuHbl MHpa: penuruo3Has, ObITOBasd,
xynoxecrBeHHas. EcrercBenHoHayuHass kaptuHa mupa (EHKM). Dpomrorus
EHKM wu ee oaranbl: apuCTOTENIEBCKUN, HBIOTOHOBCKHUM, OJWHIITEHHOBCKAS
peBostounsi. IIpuHOMOBI 1NO3HAHWS B €CTECTBO3HAHHMMU:  COOTBETCTBHS,
JOTMIOJTHUTEIbHOCTH, MIPUYUHHOCTH, CAMMETPHHU.

Mupsbl, B KOTOPBIX MbI )KUBEM. [IpruMephI cucTemMaTU3aluu U HarjsiTHOTO
MPEJICTABJICHHS HAYYHOT'O 3HAHUS: TPOCTPAHCTBEHHO-BPEMEHHBIE
XapaKkTepUCTUKU (HAHOMHUP U MUKPOMUP, MAKpOMHUP, MeraMup). I paHUIIbl MUPOB
Y YCJIOBHOCTB ATUX I'paHull. PO HayYHBIX JOCTUKEHUHN B CO3JaHUU HOBBIX
TEXHOJIOTUA. DBOJIIOLMS TeXHONOrui. [Ipubopsl A U3yueHus MUPOB, UX
ABOJIIOLIMS OT CBETOBOIO MUKpockormna P.I'yka 10 CkaHUPYIOIIErO TYHHEIBHOTO
mukpockona (CTM) u aromHo-custoBoro mukpockorna (ACM). MonekynspHoe
pacro3HaBAHUE U €TI0 POJIb B IPUPOJIE U KU3HU desnoBeka. KomnproTepsl
Oyymiero.

Hemonctpanuu. Iloptpersl  yuenbix- ectectBoucnbiTatesnie  (I'.[ ammes,
O .MenneneeBa, I'.Mennenss, H. bekeroa, M. ®apanes), pa3audHbIe
MaTepuanbHble (Quznyeckue (dAEKTpodopHAs MallMHA — MOJENh MOJIHHH,
KPUCTAJUTMUECKHE PEIICTKH PA3IMYHBIX TUTIOB), OMOJIOTHYECKHE (MYJISKH 1IBETOB,
OpraHoOB TeJa 4YelloBeKa), reorpaduueckue (rmodyc, kapra, TeIUTypHii),
XUMUYeCKre (IIapOCTEPKHEBBIE M OOBEMHBIC MOJEIH MOJIEKYJ Pa3TMYHBIX
BemecTB). Cnaiianl ¢ MoaenssMu cTpoeHus atoma Tomcona u Pesepdopna.
OTHOCHUTENIBHOCTh TIOHSTHS IMYCTOTHI. PasznuuHbie (U3MYECKUE, XUMUYECKHE WU
ouonormyeckue wmonaenu. I[loptperst Apuctotens, K.JIunnes, Y. JlapBuHa;
BUJIe0pParMeHThl ¢ TAKCOHAMU B OOTAHUKE U 300JI0TUU U MPUMEPbI CUCTEMATUKU
OTHENBHBIX PpPAaCTeHUW U SKUBOTHBIX. Tabnuua, cnaiij wian BujgeopparMeHt
«Homenkmarypa MIOITAKY; Tabnuiel WM cilaibl ¢ aHUMAIUSIMHU IO OOIUM
npuHIMIaM o0Opa3oBaHUs Ha3BaHUM Ba)XHEHIIMX KJIACCOB HEOPraHUYECKUX
COEIMHEHHUU — OKCUJIOB, KUCJIOT, OCHOBAHMS, COJIEH, - U UX KIacCU(pUKALIIH.
[Toptpetst Oma, Kynona, HetoToHa, DiHIITEHA W Jp.; TAOJMIIBI OCHOBHBIX U
npou3BoaAHBIX eauHul] CU; nuHamuyeckue Buaeo(pparMeHThl, HILTIOCTPUPYIOIINE
BOKHEUITNE TOHATUS (UMK TPUMEHUTEIHHO K TEME YpOKa; Claij WiH
BusieopparMeHT «CTapopycCKue eAMHUIBI U3MEPEHUS HEKOTOPHIX (U3HUECKUX
BeMUYMH». Tabmuibl W BUAEOGPArMEHTHI, WLTIOCTPUPYIOMINE BaKHEHUIIINE
MOHSTHS, 3aKOHBI U TEOPUU €CTECTBEHHOHAYYHBIX JUCIUILIAH 10 KYpCY OCHOBHOM
IKOJTBI. BuaeodparMeHThl ¥ CITai bl IO YBOTIOIUN MUKPOCKOIIOB.
Jlabopatopubie omnbiThl. 1. IlocTpoeHne paBHOCTOPOHHUX TPEYTOJBHUKOB U3
CIIMYEK Ha IUIOCKOCTM M B IMpocTpaHcTBe. 2. WinmocTtpanus mnpuHUOWANA
cooTBeTcTBUS. 3. MojenupoBanue MpUHIUNA padOThl  CKaHUPYIOILIETO
MuKpockorna. 4. JlokazarenbCcTBO OEJIKOBOW MPUPObI PEPMEHTOB.



[Tpaktnueckass pabora Nel. DOwmmpuyeckoe TO3HAHHE B H3YYCHHH
€CTECTBO3HAHUS.

[Ipaktuueckass pabora Ne2. IlocTpoeHre MNPOCTPAHCTBEHHBIX MOJeENeH
HEOPTaHUYECKUX UM OpPraHWYECKUX COEIWHEHUN B CONOCTABIEHUU C HX
CBOMCTBAMU.

[TpakTuueckas padorta Ne3. HabmroaeHue 3a ropsiiei ceeuoi

[Tpaktuueckas padorta Ne4. HaGmroeHue 3a ”3BMEHEHHEM TEMITEpaTyphl JIb/1a U €ro
COCTOSIHMEM NPU HarpeBaHUU

[II.Meramup. OcBoeHHE KOCMOCA U €TI0 POJIb B )KU3HU yesioBeuecTBa (9 )
XpOHOIOTUs AaCTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUI: T€OLEHTPUYECKAS
CUCTEMa MHUpPa; aHTPONOLIEHTPUYECKAs! CUCTEMA MUPA; F€ITUOLIEHTPUYECKAS
cucrteMa Mupa. ActpoHoMbI 16-19 B.B. M UX BKJIaJl B pa3BUTHE MPEACTABIECHUHN O
Bcenennoit. Becenennasi: Teopusi BOSHUKHOBEHUS, CTPYKTYpPa, COCTAB, 3BOJIIOLIUSL.
ACTpOHOMHUSI KaK Hay4YHbIA (PyHIAMEHT OCBOCHHSI KOCMUYECKOTO POCTPAHCTBA.
Kocmornorus. Bknaa oreuecTBEHHON HayKH B MUPOBYIO KOCMOJIOTHIO.
PakeToHocuTenn, HICKyCCTBEHHBIE CITYTHUKH, OPOUTANIbHBIE CTAHIIHH,
manetroxoibl. OpoutanbHas actpoHomudeckas ooceppatopusi (OAO).
Hcnonb3oBaHue CIyTHUKOBBIX CUCTEM B cpepe MHPOPMAIIMOHHBIX TEXHOJIOTUH.
CoBpeMEHHbIE HAYYHO-HUCCIIEI0BATEIBCKUAE MMPOrPAMMBI [0 H3YYEHUIO KOCMOCA U
ux 3HayeHue. [Ipo6iieMbl, CBA3aHHBIE C OCBOEHUEM KOCMOCA, U IMYTH UX PEIICHHUS.
Mex1yHapoIHOE COTPYIHUYECTBO.

IV.O60m0uku 3emiu: nutocdepa, ruapocdepa, armochepa (12 1)

Crpoenne 3emun. Jlutochepa. Buyrpennee crpoenue 3eMin U €€ XUMUYECKUN
coctaB. CtpoeHue u cocraB Jutocdepbl. MuHepanbl U TOpHbIE TOPOABL. Pynbl.
Jlutochepnusie mauThl. 3emiuerpscenus. lllkama Puxrtepa. MHTEHCHBHOCTH
3emneTpsiceHnid. Llynamu.

I'unpocdepa. Oxeanst 1 mopsi. CoctaB rugpochepbl. MupoBoii okean. Mopsi.
Herunuunsie mops: CapraccoBo, Kacmmiickoe n Apanbsckoe. Tema mops B
MIPOU3BEACHUSAX MUPOBOM XYI0KECTBEHHOU KYJIbTYPHI.

Boxapl okeanoB n Moper. XUMHUYECKUM COCTAB MOPCKOW U OKEAHWUYECKOW BOJIBI.
[Tpomuiie. Jlen B okeane. I'pennanausa. AHTapkruaa. JBuxxenue Bog MupoBoro
okeana. [IpuimBel u oTnuBbl. Mopckue TeueHus. Tunel Kkaumara.

Boapl cymm. Boasl cymm u wux kinaccuduxanus. PonHuku. I'eitzepsl.
Munepanpabie BoAbl B ux kimaccudukanus. [Ipodraema mpecHoit Boasl. O3epo
baiikan. KapcroBbie siBneHuss u 00pa30BaHUE CTaJaKTUTOB U CTaJarMHUTOB.
AHOMasbpHbIE CBOMCTBA BOJIBI M UX 3HAUYEHUE B IPUPO/IE.

Atmocdepa. Iloroma. Atmocdepa u ee cocraB. BepTukanbHoe cTpoeHHE
atMocdepsl: Tpomnocdepa, crparocdepa, mezochepa, tepmocdepa, 3K30chepa.
CoctaB Bo3ayxa. O30HOBBIE ABIPHI M MapHUKOBBIM 3 dexT. [loroga n kmumar.
Atmocdepnoe naBinenue. Berep. AtmochepHoe naBnenue. Kecconnas u BbICOTHas
0one3nu. [{ukioHsl U aHTULMKIOHBI. ATMOCc(epHbie PpoHTHI. BeTpa u ux BUABL:
IIKBaJI, CMepY, aHTUIaccar, mnaccar, Opu3, ¢eH, Oopa, CHUPOKKO, MYCCOHBI,
TallpyHBbI, yparanbl, CMepUH, TOPHAJIO.



[Mxamna bodopra.

Brnaxnocts Bo3ayxa. Bumaxnocts Bo3ayxa. Ilcuxpomerp u ['mrpomerp. Touka
pocbl. O6naka, ux Gopmsel u pazmepsl. Tyman. Ocagku u ux tumnbl. Pagyra.
Hemonctpauuu. OOGpa3ibl pyd, MUHEPAJIOB U TOPHBIX MOPO, pu3nyeckas kapTa
MOJTYLIAPUH, aTIaChl.

KapTsl: MOopckux TeueHuit, puzndeckue kapThl Mupa u Poccutickoit deaepariuu.
Buneodparmentet u  doTorpaguu  1mo TeMe ypoKa: CTpoeHue 3eMIlH,
3eMJICTPACEHUs, I[yHaMH, pa3JInyHble OKEaHbl W MOps, aicOepru, MOpPCKHE
TE€UEHUsI, POJHUKH, Teil3ephl, 03epo baiikasn, KapcToBble SBICHUS (CTATAKTUTHI U
CTaJIarMUTHI), aTMOC(hepa M €€ COCTaB, ITUKIOHBI U AaHTUITUKIIOHBI, BUJIBI BETPOB,
TyMaH, paayra, OCaJKu pa3Iu4yHbIX TUNOB. Penpomykumu kaptun - U
AiiBazoBckuil «JleBareiii Bam», U. JleButan «beper CpeauzemHoro mops», H.
Mumkun «Ha Gepery mopsi», JI. Jlaropuo «Mope», A. PruioB «Ha romy6om
npocTope»; (pparMeHThl My3bIKaJIbHBIX Npou3BeneHuid - H. Pumckuii-Kopcakos
«Cankoy», K. lebroccu «Mope», M. PaBenb «Jlogka B okeaHe» W3 COOpHHKA
«3epkanay, I1. Yalikockuit «Jlebeaunoe ozepo», M. Mycoprckuit « CHerypouka.
[IpeBpalienrsi HEpaCTBOPUMBIX KapOOHATOB KalbI[Usl U MarHusi (CpeHUX COJIEH )
B PacTBOpUMBIC THIAPOKApOOHATHI (KHUCHIBIE COJM) M OOpaTHO — MpPUYUHA
00pa3oBaHMsl CTAJAKTUTOB W CTAJIarMUTOB. MoJeIupoBaHHe MapHUKOBOIO
addekra. [Ipubopsl: a1 u3mepenus atMochepHoro aaBieHus (6apoMeTphl), s
W3MEPEHHUS BIIAXKHOCTH BO3AYyXa (TUTPOMETPBHI).

Jlabopatopubie ombiThl. 1.M3yuenune coctaBa rTpanuta. 2. MonmenupoBaHue
BBICOKOM IUJIOTHOCTM BOJAbl MepTtBoro Mops. 3. Pacmmpenue BoAbl INpu
HarpeBaHMM.

[TpakTrueckas padota Ne 5.M3yueHune KOUIEKIIUN TOPHBIX TOPOJT

[Tpaktnueckass pabora Ne 6.lM3ydyeHue mnapaMeTpoB COCTOSHUSI BO3AyXa B
KaOuHerTe.

V.Makpomup. Hayka 06 okpyxkarorieit cpeae. buocdepa. (23 4)

JKu3Hb, NPU3HAKY )KMUBOTO U UX OTHOCUTEIBHOCTh. OCHOBHBIE CBOMCTBA KHUBOTO
OpraHu3Ma: €UHCTBO XUMHYECKOTO COCTaBa, oOMeH BEILIECTB,
CaMOBOCIIPOU3BEJICHUE, HACJIEICTBEHHOCTh, W3MEHUYHUBOCTb, PA3BUTHE U POCT,
Pa3ApaKUMOCTh, JUCKPETHOCTD U LEIOCTHOCTD, IHEPTO3aBUCUMOCT.

JKuBble  cHCTEMBI, KaKk  CaMOYIPABISIOLIMECS,  CaMOPETYJIUPYIOLIUECs,
CaMOOPraHM3yIOIIHUECsT CUCTeMBbl. Tpu Hayana TtepmoauHaMuku. llonsarne
SHTPOIIHH.

[Ipoucxoxaenne xu3Hu Ha 3emie. OCHOBHBIE TUIIOTE3bI MPOUCXO0XKACHUS )KU3HU
Ha 3emMJjie: KpealroHHU3M, TUII0Te3a CAMOIIPOU3BOJIBHOIO 3apOKACHUS KU3HH U3
HEXMBOTO, KOHIIENIIHS OMOTreHe3a, TUIoTe3a MaHCIIEPMHUH.

['unoTte3a MpoOUCXOKACHUS KU3HU MTyTeM OMOXHUMHYECKOW IBOTIONNU (THIIOTE3a
Onapuna—XomnaeitHa). JIuckyccust 0 BO3MOXHOCTH CYIIIECTBOBAHUSI BHE3EMHBIX
[UBUJIN3AIAH.

XHUMUYECKUI COCTAB KJIETKH. XUMHUYECKAs] OPraHU3aMsA KJIETKM HAa aTOMHOM —
AJIEMEHTHOM, - YpOBHE. MakpoassieMeHTbl. MuKposaeMeHTsl. MOJIEKYIISPHBIN



YPOBEHb XMUMHUYECKON OpraHu3aliu KIETKH (MOJIEKYJSIPHBIM COCTaB KIJIETKH).
Heoprannueckue coenvHeHus KiIeTKM. Boma m ee ponb. MuHepanbHbIE COJIH.
OpraHnuyeckue BelecTBa KIETKU.

YpoBHM oOpraHuzanuy Xu3HHA. KIIETOUHBIA ypOBEHb OpraHU3alMM JKA3HU Ha
3emie. TkaHeBbld YpOBEHb. THIBI TKaHEW KUBOTHBIX (PIUTENUATIBbHAS,
COCIMHUTENIbHASA, MBbIIIEYHasi, HEpBHas) U pacTeHuil (oOpa3oBaresbHas,
IIOKPOBHAsi, OCHOBHAasi W mpoBopsmas). OpraHHblii ypoBeHb. OpraHM3MEHHBIN
ypoBeHb. [lomynsnrMOHHO-BUAOBOM ypOBEHb. DBHOTE€OLIEHOTHYECKUH YPOBEHbD.
buonienos. buocdepnsiii ypoBeHb.

[Ipokapuotel M sykapuotel. lIpokapuorsl m 3ykapuotsl. bakrepum u wux
knaccudukanus: mo popme (OaUUIIIBI, KOKKH, CIUPHILIBI, BUOPHOHBI), 11O TUILY
nuTaHus (campouThl, MapasuThl), MO OTHOLIEHUIO K KHUCIOpOAy (a’poOsl,
aHa’poOb1). OCOOEHHOCTH CTPOCHUS OaKTepWil M MX KU3HENEATeIbHOCTH. Poib
OakTepuum B MNpUPOAE U KU3HU denoBeka. [{maHoOakrepum (CUHE-3elIEHBIE
BOJOPOCIM) U OCOOCHHOCTM UX CTPOEHUS U KHU3HEAesITeapHOCTU. Poib
nuaHoOakTepuil B mpuposae. CTpoeHue KIETKH 3yKapruOoTOB.

Knerounas teopus. IIpocreiimue. Bupycsl. Kiietounas Teopus U ee MOJ0KEHHUSL.
[Tpocreiimue: KryTUKOBBIE, pECHUYHbIE, aMeOOUIHbIE. 3HAUEHUE MPOCTEUIINX B
OpUpoie M JKW3HM denoBeka. Bupycel. CrpoeHne U 0COOEHHOCTH
KU3HEJEATEILHOCTU BUPYCOB. BupycHsie 3a001eBanus yenoeka. BUY u CITU/I.
['pu6s1. Pons rpuboB B mpupoie U B XO34HUCTBE YETOBEKA.

[TonsiTue OMOJOTrMYECKON HBOJIOLUMHU. OBOJIOLMOHHAS Teopus. [lonstue
Owonornyeckord  sBomonmH.  J(TUTENBHOCTh,  HEOOpPATHUMBIM  XapakTep,
HaIIPaBJIEHHOCTb 3BOMIOLMHU. OCHOBHBIE HAIIPABJICHMS HBOIIOLMHU. bronornyeckuii
nporpecc. buonornueckuii perpecc. AHTPOINIOTE€HE3 U €0 ITallbl.

[Ipennoceulkyn  co3maHus  ABOMOLMOHHOW Teopun Y.JlapBuHa. Jlornmdeckas
CTPYKTypa JlapBUHU3Ma (M30bITOYHAs MHTEHCUBHOCTb PAa3MHOXEHUs, OoppOa 3a
CYLIECTBOBAHME M €€ BHUJbI, €CTECTBEHHbIH OTOOpP).CHUHTETHYECKAsT Teopus
’BosoLMK.  MukposBomonus.  BunooOpasoBanue — (reorpaduueckoe U
IKOJIOTUYECKOE ). Makpo3BOIIOIMs. J[BUXKYyIIME CUIIBI 3BOJIIOLMU: MYTAllMOHHBIN
IPOLECC, MOMYJISLUUOHHBIE BOJHBI, M30JALML. POPMBI €CTECTBEHHOIO OTOOpA:
CTaOMTU3UPYIOIIHNH, IBUKYIIHNHN, TU3PYITUBHBIN.

CoBpeMeHHbIE METOBI OAEPKAHUS YCTOUUMBOCTH OMOTEOLIEHO30B U
MCKYCCTBEHHBIX DKOCHCTEM

[Tonsatue 3xocucremsl. buoron. buonenos. buoreonenos, cTpykrypa 1 OCHOBBI
dbynkmonupoBanus. OTinuus 6MoreoeHo3a ot s3KocucTeMbl. HectabunbHbie u
cTabunbHbIE SKOCUCTEMBI. buoreoxumuueckue notoku. KpyroBopoTs! BeliecTsa.
[TpuHIIMTIEL YCTOWYMBOCTH OMOTEOIIeHO030B. HayuHbIe OCHOBBI CO3aHUS 1
IOAAEP/KaHNUS UCKYCCTBEHHBIX 3KOcucTeM. [Ipon3BoACTBO pacTUTENBRHON U
KUBOTHOBO/IUYECKOH MPOIYKLUU: TPOOJIEMbI KOJIMYECTBA U Ka4eCTBa.
KnacTepHblil moaxox kKak crnoco0 BOCCTAHOBJIEHHsI OMOT€OXUMUYECKUX TOTOKOB B
UCKYCCTBEHHBIX dKOCUCTEMaX. AHTUONOTHKY, IECTULIUIBI, CTUMYJISITOPBI POCTA,



ynoOpeHus U uxX npupoiHbie aHaioru. [Ipodiema ycTOHIMBOCTH TOPOJICKUX
HKOCHUCTEM.

[Mumesbie nenu. Okojorud. IKojoruyeckue (akTopbl. THUIONOTHS KUBBIX
OpPraHU3MOB SKOCHCTEMBbI: MPOYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI (canpoduTh).
ABtotpodsl. T'ereporpodsl. IloHAaTHE O mNUIIEBBIX (TPOPUUECKUX) MEMAX
ouoreornieHo3a. IlumeBas nenb. J[Ba OCHOBHBIX THUMA TPOPUUYECKUX IeNmed —
nactOuIHbIe (IIeNY BbhIeJIaHus1) U IeTPUTHBIE (11enu pasyioxeHus ). [Tuiesas ceTp.
DKOJIOTUYECKHE TUPaMUIbl (YUCICHHOCTH, Onomacchl, 3ueprun). [Ipasumo 10 %.
[Tonsitue 06 »sKomoruu. OCHOBHBIE MPOOJIEMBI 3KOJOTHH. OKOJIOTHYECKHE
bakTophl: a0NOTHYECKUE, OMOTUYECKUE, AaHTPOTIOTCHHBIC.

DKOJ0ru4ecKue MpooIeMbl COBPEMEHHOCTH

buocdepa u ee rpannusl. Konnenuus ssomonnu 6nochepsr B. N.Bepuaackoro.
Hoocdepa. Texnochepa. OcHoBHBIE TOIXO/BI B yueHUHU 0 Onochepe:
HHEPreTUYECKUl, OMOTEOXUMHYECKUH, HH(POPMAIIMOHHBIHN, MPOCTPAHCTBEHHO-
BpeMEHHOH, HoochepHbIid. buocdepa: stamnbl hpopMUpoOBaHUs U CLIEHAPUU
pa3BUTHS. AKTyallbHbIE SKOJIOTUYECKUE MTPOOJIEMBI: rI00aIbHbIe, pErMOHAIbHBIE,
JIOKabHbIE, UX MPUYUHBI U CIEACTBUSA. DKOJIOTHUECKUE MPOOIIEeMbI
HHEPreTUYECKON oTpaciu. AJlbTepHATUBHAS dHEPreTHKa. PanmoHanbHoe
HCIIOJIb30BAHUE YHEPTUU U IHEprocOepexeHue. JHepreTuyeckasi 0e30MmacHOCTb.
TpaHcHaIMOHANIbHBIE MPOEKTHI B 00JIACTH Y3HEPreTUKU. MeToAbl U3yUeHus
COCTOSIHUS OKpPYXKaroIieH cpeasbl. I3MEHEeHNs OKPYKAroLIEn Cpeibl, KaK CTUMYJI
JUISL Pa3BUTHUSI HAYYHBIX UCCIEAOBAHUMN U TEXHOJIOTMU. ECTECTBEHHO-HAayYHbIE
MOIXO/IBI K PEMICHHUIO YKOJIOTHIECKUX MPOOIIeM, TPUPOA0COSpETaroIIHe
TEXHOJOTHH. MeXIyHapOAHbIE U POCCUNCKHE MTPOTPaMMBbI PEIICHUS
HKOJIOTUYECKUX MPOOIeM U UX 3(PPEKTUBHOCTb.

[Tpo6ieMbl OTXOAOB U 3arpsI3HEHUS OKPY’KAIOIIEH CpeIbl

[IpoGnema yBennueHus KOJUYECTBA OTX0/10B. bhITOBbIE, KOMMYHAIBHBIE,
IPOMBIIIIEHHBIE 0TX0/1bl. COBpEMEHHBIE TEXHOJIOTUHU cOopa, XpaHEeHUs,
nepepadoTKU U yTUIIM3AIMU 0TX010B. [101X0/1bI K COKpaLIEHUIO OTXOIOB,
0€30TX0AHbIE TEXHOJOTUU. VICTOUHHMKY 3arpsi3HEHUS OKPY>KAIOIIECH Cpe/Ibl.
[lepcniekTUBHBIE TEXHOJIOTUH JTUKBUAAIIMH MOCIEACTBUMN 3arpsi3HEHUS
OKpY>Karolen cpeibl. PekyabTUBalMs MOYBBI U BOJHBIX pecypcoB. CucTeMbl
BOJOOYHUCTKU. MexXIyHapoIHbIE MPOrpaMMBbI IO OOPAILEHUIO C OTXOJaMHU U
COKpAILEHUIO BO3JCHCTBHS Ha OKPYXAIOIIYIO Cpeay, UX 3PHEKTUBHOCTD.
B3auMocBs13b COCTOSTHUS OKpY>KaIOIIEN CpeIbl U 3J0POBBS YETOBEKA

Jlerpanauus okpyxarorieit cpeabl. [[porpaMmMbl MOHUTOPUHTA KaueCTBA
OKpY’KaroIlien cpenpl. 3arpsi3HeHne BO3AYIITHON, BOJHOM Cpebl, MOYBBI, TPUUUHBI
u cnencteus. lllymoBoe 3arpszHenue. DinekTpoMarautHoe Bozaeiictaue. 11JIK.

Y cToMYMBOCTh OPTaHU3Ma U CPEJIbI K CTPECCOBBIM BO3ICUCTBHUAM. 3a00IeBaHUS,
CBSI3aHHBIE CO CHMKEHUEM KauecTBa OKpYy»karomieil cpeapl. UHIMBHIyanbHbIE
0COOEHHOCTH OpraHu3Ma Py BO3ACHUCTBUU (HaKTOPOB OKPYKAIOLIEH CPeIbl.
CoBpeMeHHbIE TEXHOJIOTUU COKPAILIEHUSI HETaTUBHOTO BO3/IEUCTBUS (PaKTOPOB



OKpy>Karolen cpeapl. HaydHnsle OCHOBBI ITPOEKTUPOBAHMS 3I0POBOU CPEIbI
oOuTaHus.

Hemonctpauuu. Buneodparmentsl u pororpadun mno teme: mpouecchl THUCHHUS,
Opo’keHHe, MPOUECChl AUCCUMIISILIMK; MPEACTaBUTENd MPOKAPUOT U DYKAPUOT;
0COOEHHOCTH CTPOEHHUS BUPYCOB, MPEACTABUTEIHN IAPCTBA IPUOOB, SKOJIOTUYECKUE
CHUCTEMBI, IPUMEPHI NUILIEBBIX Lienei. PacTBopeHue B BoJE XJIOPOBOAOPOAA
(Zucconumanus CoMTHOM KUCIIOTHI), pACTBOPEHUE KPUCTAJUIOB IIEpMaHraHaTa Kajaus
WIA MEIHOTO KyInopoca B BOJE, UCIapeHue Bobl, MupPy3us maxyuux BEIIECTB
(0eK0I0HA) C TOpSAUIEH JaMIIOYKM HaKaJIWBaHUS, WCIIAPEHWE KaIUIM CIUpTa C
¢unbTpoBasibHON Oymarm unu candeTku. Pempomykiuum KapTUH —BENIHUKHX
XYJOKHUKOB Ha TeMy OOKECTBEHHOTO MPOUCXOXKACHUSA KU3HU; Pa3TUUYHBIX
IPUPOIAHBIX IKOCHUCTEM. TaONHIBl U TUIAKATHI: «XUMHYECKHH COCTaB KIIETKHY,
«OBOJIIOUMOHHOE JIPEBO PACTEHUI», «DBOJIOLMOHHOE JPEBO KUBOTHBIX,
«OBOJIOLMOHHOE APEBO NPUMATOB U uesioBekay. [loptperst A.M. Onapuna u JIx.
b. Xonaeina, T.IlIBanna, .M. MBanoBckoro u J. [Ixxennepa, A.Tencnu, B.
CykaueBa, J. I'ekkensa, B.M.Bepnaackoro, Y.Jlapsuna. Ilmakatsl U MyJspKH
OpPraHoB M CHUCTEM OpPraHOB pACTEHUM, YEJIOBEKA M KUBOTHBIX. JleMOHCTpanus
npoiiecca (poTocuHTE3A.

JlaGopatopubie ombiThl. 1. CBolictBa OenkoB. CBoiicTBa Imroko3bl. CBoHCTBa
caxapo3bl. CBOKCTBa KpaxMaJa.

[Tpaktrueckast pabora Ne 7. Pacmo3zHaBaHne opraHU4eCKUX COCTUHEHUN
[TpakTrueckas padora Ne 8. U3ydyeHne pacTUTETbHON U )KUBOTHOM KJIETKH
[Tpaktrueckast padota Ne 9. M3zydueHne MUKPOCKOTTMIECKOTO CTPOCHUS )KUBOTHBIX
TKaHEU

[TpaxTrueckas pabora Ne 10. 3yuenune noBeneHus MPOCTEUIITNX MPOCTEUIITNX MO/
MHKPOCKOIIOM B 3aBUCUMOCTH OT XMMHUYECKOTO COCTaBa BOJAHOU CPEJIBI.
[IpakTuueckass padora Ne 11. HM3ydyeHue B3aMMOCBSI3€l B HCKYCCTBEHHOMU
DKOCHCTEME — AKBAPUYME U COCTABJIIEHUE LIETIEN MTUTAHUS.

[Tpaktuueckast padora Ne 12. M3yuenue ObITOBBIX OTX0A0B. Pa3paboTka nmpoekrta
paszenpHOro cbopa mycopa.

VI.A6uotnueckue GpakTopbl U MPUCIIOCOOIEHHOCTH K HUM JKMBBIX OPTaHU3MOB (28
4)

Ocobennoctu knmuMara Poccun. 30Ha apKTUYECKUX MYCThIHb, TYHJIP U
necorynap. Kimmmar Poccun. IlpuponHo-knmmmarnyeckue 30HbI  Poccnn:
apKTUYECKUX  NYCTbIHb, TYHJp, JECOTYHIp, TaWrd, CMEIIaHHBIX U
LIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTENHAS, CTEIEH, ITOIYITYCThIHb, ITyCThIHb.
Pa3nooOpa3ue ¥ TPUCTIOCOONICHHOCTh JKWBBIX OPraHWU3MOB K TOW WM WHOU
IIPUPOIHO- KIIMMATUYECKOU 30HE.

OnexkTpoMarHuTHas npuponaa csera. CeT. Pa3BuThe npencTaBieHUd O MPUPOIE
cBeTa. DJEKTpOMarHuTHOe wusnydenue. JlnuHa BonHbl. Yacrtota KoseOaHU.
[[Ixkana DIEKTPOMArHUTHBIX BOJIH. ,-Jlyud, pPEHTI€HOBCKOE H3JIy4YECHHE,
yIbTpadHOIETOBOE U3TyUYEHHE, BUTUMOE U3ITydeHHUE, NH(PpaKpacHOE U3TyUeHUE U
UX POJIb B IPUPOJAE U )KU3HU YETIOBEKA.



OnTuyeckne cBoicTBa cBera. J[BoiicTBeHHass mpupoaa cBera. POTOH. 3aKOHBI
OTpa)KE€HUs U IpenoMieHus cBeTa. OTHOCUTENBHBIA MTOKA3ATENb IPEIOMIICHHUS.
@daxkTopbl, BIMAKOIIME Ha II0Ka3aTeslb MPEJIOMIICHUS: IPUPOJA BEIIECTBA,
TEeMIEpaTypa, JJIMHA BOJIHBI NIajiarolero unydenus. Pedpakromerp. ucnepcus,
nudpaxiys u uHTEpEpEeHIUs CBETA.

CBeT M NpUCHOCOOJEHHOCTh K HEMY J>KMBBIX OpPraHu3MOB. BiusHue cBera Ha
OpraHU3alMI0 JKU3HEHHOTO IMKJIa OpraHu3MoB. buoputmel. @POTOCHUHTES.
Knaccudukarus pacTeHuil Ha CBETOIIOOMBEIE, TEHETIOOMBHIEC M TCHEBBIHOCIUBBIC.
®doTtoTpornu3M. 3HaU€HHUE CBETA AJISI OPUEHTALMH KUBBIX CYIIECTB B IPOCTPAHCTBE.
buonoMuHecieHIINS U €€ pOJIb B KU3HU KUBOTHBIX.

BHyTpeHHss SHeprus MaKpOCKONMYECKOM CHCTEMBL. TepMOAMHAMUKa M €€
IIPOTHOCTHYECKOE 3HA4YEHWE. BHYTpPEHHsAsI DJHEpPrus TEPMOJMHAMUYECKOU
cucremsl. [lepBoe Havanmo TepmoanHamMuku. Temonepenada. TermmonpoBOIHOCT.
KoHBekIus: ecTeCTBEHHAs U IPUHYAUTENbHASL. TeIIoBoe U3IyYeHue.

TennmoBoe paBHOBecue. Temneparypa. Bropoe Hadamo TepMOIUHAMUKH.
KonungectBo TEIUIOTHI. TennoeMKocCTb. TerutoBoe paBHOBECHE.
TepMoauHaMHUUYECKHE CHUCTEMBI TpPEX THIIOB: H30JMPOBAHHBIC, 3aKpPBITBIE H
OTKpBITBIE. Temmeparypa, Kak IapaMeTp COCTOSHMS TEPMOIWHAMHUYECKOU
CUCTEMBI.

TemnepaTtypa 1 IpUCOCOOJEHHOCTh K HEM )KMBBIX OPraHU3MOB.
Tepmoperynsaunuss B KHMBOW mnpupone. Temnonpoaykuus W TEIUIOOTAAda.
MexaHu3Mbl TEPMOPETYISALUM JKMBOTHBIX M pacTeHud. Temmeparypa Ttena
yeloBeka W ee (Qu3nonornyeckas ponb. Kiaccupukanus KUBOTHBIX —IIO
TEMIIEPATYPHOMY  PEXKHMMY Ha TIOMOMOTEPMHBIE  ITOMKWIOTEPMHBIE U
rereporepmubie. Knaccudukanus opraHu3MoB MO TeMIEpaTypHOMY HHTEpBAIY
oOWTaHUs: IBPUTEPMHBIE U CTEHOTEPMHBIC. AKKIMMAaTU3alus. TemmnepaTypHbIi
peXKUM.

CtpoeHue MoJieKysbl U pU3NYECKUE CBOMCTBA BOAbl. CTPOEHNE MOJIEKYJIbI BOJIBI.
Boma xak pactBoputens.  ®Pu3MUECKME  CBOWCTBA  BOJBI:  aHOMAJIbHAS
TEMIIEpaTypHass 3aBUCUMOCTb IUIOTHOCTH BOJBI; BBICOKOE ITOBEPXHOCTHOE
HATSDKEHUE BOJbl; AHOMAJIbHO BBICOKME 3HAYEHHsI TEMIEpaTyp KHUIIEHUSA H
IUUIABJICHUS BOJBI; BBICOKOE 3HAYEHUE TEIUIOEMKOCTH BOJIBI.

3HaueHue PU3NYECKUX CBOMCTB BOJIBI ISl IPUPOABI.

ONEKTPOJIUTUYECKAST  JUCCOLMALMS. OCHOBHBIE ~ TMOJIOXKEHUS  TEOPHUH
anekTponuTudeckon auccounanuu (TOJ). DIeKTpoIUTBHI UM HEINEKTPOIUTHI.
Knaccudukanus nOHOB MO pa3IuYHBIM OCHOBAaHUSM. MeXaHU3MbI AUCCOIHAIINH
AIIEKTPOJIUTOB C PA3HBIM TUIIOM XUMHYECKOM CBsI3U. CTENEHb JIEKTPOIUTHUYECKOM
nuccounanuu. Coau, KUCIIOTHI M OCHOBaHMS B cBeTe TO/I.

PactBopumocts. pH, kak mokasarens cpenapl pactBopa. PacTtBopuMocTs u ee
KOJIMYECTBEHHAs] XapaKTEpUCTUKA — KO3(PPUIMEHT pacTBopuMocTU. MaccoBas
J10JI1 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE.

Bona kak amdonut. [Tonstue pH pactBopa. 3nauenue pH B npupose. 3HaueHus
pH ¢uznonornueckux xuaKOCTEN YEIOBEKA B HOPME.



XUMHUYECKHE CBOMCTBA BOJIbl. XMMHUYECKHE CBOWCTBA BOJbI. B3anmMojiencTBHE
BOJIBI C MeTajylaMu. BsaumoneilctBue BOJbI C OKcuaamu. [ 'uaparanus.
BzaumoneiictBue Boawl ¢ consimMu. ['maponus. Paznoskenue Bonpl. [loHsiTue 00
AJIEKTposIH3e U (poTouse.

Bona - abuotnueckuii ¢dakTop B KU3HM pacTeHuil. Posib Boawsl B Ouocdepe:
KOJILIOENIh KM3HM, cpela OOUTaHHWsS, YYaCTHUK OMOXMMHYECKHX IPOIIECCOB,
YYaCTHUK CO3JjaHus OMOTreOIeHO30B, PEryaTop KinmaTa Ha riaHere. ['uaponus
OpTraHWYECKUX BEIIECTB B JKUBBIX opraHu3Mmax. Kmaccudukarus pacteHuil mo
OTHOIIIEHWI0O K KOJMYECTBY BOJIbI B OKpYXalomed cpeae: TUaaTOPUTHI,
TUAPOQUTHI, TUTPOPHUTHI, ME3OPHUTHI, KCEPODUTHI.

Conenoctb, kak abuotuueckuii paxrtop. Comu. Knaccudpukauus coneii. Haubonee
pacrpoCTpaHEHHbIE KHUCIbIE COJU, UX NpuMmeHeHue. JKecTkocTh Boabl. Cojid Kak
MuHepanooOpasyroue  BemectBa. Comu  —  abuotmueckuit  axTop.
[Iprcrnoco6eHHOCTh PACTEHHUI U JKMBOTHBIX K Pa3JIMYHOMY COJICBOMY PEXKHUMY.
BrnusHue conu Ha opraHu3M 4YesioBEKA.

[TouBa, kak abuornueckuit axrop. [loHsTHE O TOUBE M KiIacCHU(HUKAIMSA TOYB.
[Tpouecc OYBOOOPA30BAHUS. Dnaduyeckue (haxTopbl Cpebl u
MIPUCITIOCOOJICHHOCTh K HUM JKUBBIX OPraHU3MOB. 3HAYCHUE MOYBHI B IPUPOJIE U
JKW3HU YeJIOBeKa: cpejia OOMTaHUs )KMBBIX OPraHU3MOB; 9dKOHOMUYECKOE 3HaUCHHE,
00J1a/1aeT II0I0POIMeM, OKa3bIBAET CYIIIECTBEHHOE BIMSHHUE HA COCTAB 1 CBOMCTBA
Bcel ruapochepsl 3eMiTu, SBISETCS TJIABHBIM PETYJISATOPOM COCTaBa aTMOC(hepsI
3eMIIH, Ba)KHEHIIINI KOMIIOHEHT OMoreorcHo3a. 1[BeT u quarHocTrka 1mous.
buotnueckne ¢daktopsl Okpyxkaromed cpeabl. buotuueckue  (HaKTOpHI.
buotnueckne - B3aMMOOTHOLICHUSI  MEXAY  OpraHu3MaMu:  KOHKYpPEHLHS,
XHUIIHAYECTBO, CUMOMO03 (MyTyalu3M, KOMMEHCAIM3M), MapasuTH3M (3KTO- H
sHAomapasuthl). [IpuMepsl OMOTHYECKUX B3aMMOOTHOIIIEHUN B IPUPO/IE.
Hemonctpanuu. Buaeodpparmentsl u dororpaduu 1Mo TeMme: XapaKTepHBIC
OMOTeO1IeHO3bI MPUPOTHO-KIMMATUUECKUX 30H Poccun; pa3BuTHe peacTaBIeHUN
0 TpHUpOJIe CBeTa; OMOJIOMHUHECIICHIUS; TEeIIonepeaadya U TEMIOMPOBOIHOCTS;
OMOTHYECKHUE B3aMMOOTHOIIEHUSI MEXAY OpTaHU3MaMHu;

KapTtsl: npupogHo-kinmMaTuueckux 30H Poccuu, mouBeHHas kapra Poccun.
[Toptpers: @. I'pumanbau, X. I'roirenca, O. OPpenens, M. Ilnanka,
Jx.Makcenna, B.B. J[lokywaeBa. Illkama »iaekTpoOMarHutHeIXx BOJH JIXK.
Makcsemra. OTpakeHue U mpejomiieHne cBera. Jlucmepcuu cBeta u oOpaTHBIMA
DKCIIEPUMEHT TI0 «CMEIICHHWIO» IBeTOB. SBnenue mudpakmuu. Kupble wim
repOapHbIe HK3EMIULIPBI MPEJICTABUTENICH CBETOMIOOMBBIX W TEHEBBIHOCIUBBIX
pacteHuii. PaboTa mpoTHUB CHJI BHENIHETO NABJICHUS 3a CUET PACIIUPEHHS rasa.
OnekTpu3aius BOAbL. AHOMalIbHasi TeMIIEpaTypHasi 3aBUCUMOCTb IJIOTHOCTH
BoAbl. Hucxomsimuii MOTOK XOJOJHOM M BOCXOISIIMNA ITIOTOK TEIJION BOJBI.
Bpicokoe MNOBEpXHOCTHOE HATSXKEHHWE BOABI. PacTBOPUMOCTH BEIIECTB B
HEMOJISIPHBIX M MOJISIPHBIX pacTBopuTensax. I[IpoBepka 3JIEKTPONPOBOIHOCTH
pacTBOPOB JJIEKTPOJIUTOB U HE3JeKTpoiuToB. Onpenenenue pH pacTBopa
PA3JIMYHBIX KUAKOCTEU. B3auMoiecTBrUE BOMIBI C METAILUIAMU. B3auMoiencTBre



BOJABI C okcuaamu. ['maponus coisiedf, 0Opa30BaHHBIX CHJIBHBIM OCHOBAaHUEM H
cnaboi KUCIOTOM M HA0O0OpOT. PacTeHus paznuyHbIX T'PYNI MO OTHOIICHHUIO K
KOJIMYECTBY BOJIbI B OKpY:Katollel cpenie (>KUBbIE UM TepOapHble SIK3EMIUISPHI).
[lepexona cpenHeit conu B KUCIYIO0 U Ha000poT. [IpUuroToBiaeHre KeCTKON BOJIBI U
uccienoBanue ee cBoMcTB. [lomyuenue rugpokcokapOoHaTa Meau (Manaxura) u
UCCIIEN0BATh €r0 CBOMCTB.

Jlabopatopubie onbiThl. 1.HabGmionenue wuHTEphEpEHIIMOHHOW KApTUHBI Ha
MbUTbHOM TUIeHKe. 2.HaOmropenune audpakumnonHoi kaptussl. 3. HaOmroxenue
pacIpOCTpaHEHUs BOJIHBIX PACTBOPOB IO PACTEHMUIO.

[TpakTrueckas padota Ne 13. M3yuenue npucnocoOIeHHOCTH OPraHU3MOB K CpEsie
oOuTaHusl.

[TpakTrueckas pabota Ne 14. M3yueHnue BOJTHOBBIX CBOMCTB CBETA.

[TpaxTrueckast pabota Ne 15. M3yuenue nzo0paxkeHus, 1aBaeMOro JHUH30M.
[Tpaktuueckas pabora Ne 16. I3mepeHue yneabHON TEMIOEMKOCTH BOIBI.
[IpakTudeckass pabora Nel7. WM3ydeHue KeCTKOM BOJbI M YCTpaHEHHUE €€
KECTKOCTH

[Tpaktuueckass padora Ne 18. HccnepmoBanue cpenbl pacTBopa cojeil U coka
paCTEHUH.

[IpakTudeckas padora Ne 19. M3yuenue coctaBa nous

VILIIpoctpancTBo u Bpems (6 9)

[TonsTuss mpocTtpaHcTBa M BpeMeHHU. lIpocTpaHCTBO M BpeMs B KJIACCHYECKOU
mexanuke HproToHa. AGcomoTHOE mpocTpancTBO. OHOPOIHOCTH MPOCTPAHCTRA.
N3oTponiHOCTh mpocTpaHcTBa. MHepuManpHas cuctema OTCYETa W MEPBBIA 3aKOH
Hrrotona. IlpeoOpazoBanust ["ammnes u mpuHOMN OTHOCUTENbHOCTH [ amwies.
AGcomotHoe Bpems. CneruanbHass Teopuss oTHocutenbHOCTH (CTO). [IBa
noctynara CTO u OCHOBHBIE CIIEJCTBUS, BbITEKaroume U3 Hux. Obmas teopus
otHocuTenbHOCTH  (OTO). buoputmel. buoputmbel. Tumnbl  OGHOPUTMOB:
dbusnonoruyeckue U skojgoruyeckue. [Ipumepsl pa3nuyHbIX TUIOB OMOPUTMOB Y
pacTteHuil ¥ )KUBOTHbIX. DoTonepuoansm. buoputmel yenoBeka. JJUCUHXPOHU3M.
CnocoObl  mepepaud uHpopMauuu B KUBOM mpupoae. IlepBas u BTOpas
cUrHaJbHble cucTeMbl. OOMeH uH(opMmanuell Ha pa3IMYHBIX YPOBHSX
OpraHM3alii  KU3HMU. Peakunn ~ MatpuyHOrO cuHTe3a  (NMpUHIUI
koMIieMeHTapHoctu). daronuros. Pedekc, Ironorus. Unpopmarnius u yenoBex.
Bo3nukHOBeHHE U pa3BUTHE HOCUTENEH MH(OPMALIUK C IPEBHEUIINX BpEMEH 10
HAIIIETO BpEMEHH. DBOJIIOLNS COBPEMEHHBIX HH(OPMALIMOHHBIX PECYPCOB
JlemoHCcTpanum.

Buneopparmentsl 1 Qororpaguu mo teme: pa3iMyHbIE TUIBI OHMOPUTMOB Y
pacTeHUi U )KUBOTHBIX, COBPEMEHHbBIE HH(POPMAIIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» H «3KaBOPOHKOB» - BBIAAIOLIUXCS AEATEIEH HAYKHU, TUTEPATYPhI
Y UCKYCCTBA.

Tabnuiel o OuocuHTe3y Oelka, GarouTo3y, peQIeKTOPHbIE TyTH.

VIIL.IToaroroBka u 3amura UCCIEI0BATEIBCKUX MPOEKTOB (7 4acoB)



BoimonHenne  AKCHEpUMEHTaIbHOW  YacTH  MCCIEAOBATEIbCKOM  paboThl,
odopmiieHre paboThl. YueHNUecKas KOHPEPEHLUs 110 Pe3yIbTaTaM BbIIOJIHEHHBIX
IPOEKTHBIX U MCCIEN0BATENbCKUX PAabOT NECATUKIACCHUKOB (MHAMBUAYAJIbHbIX
WIH TPYNIOBBIX).

11 KJIIACC

Tema 1. IToBropenue kypca 10-ro knacca (7 u)

MHoroob6pasue ecCTeCTBEHHOTO MUpPA: METaMHUpP, MAKPOMHUP, MUKPOMUP.
Bcenennas, ramakTuku, 3BE31bl, COJHEYHAS CUCTEMA: OCHOBHBIE IOHSITUA U
3aKOHBI JIBM)KEHHS HEOECHBIX Tell. 3eMils, €€ CTPOCHHE U TeOJIOTUYECKHE
o6onouku. [lonsiTue o MukpoMupe u Hanomupe. buocdepa. YpoBHu opranuzanuu
Ku3HU Ha 3emie. buocdepa u ee rpaHuibl. MOJEKYISIPHBIN, KIETOYHBIM,
TKaHEBbIA, OPTaHU3MEHHBIM, MOMYJAIMOHHO-BUAOBOM, OHOIICHOTHYECKUM H
OorocdepHbIil YPOBHU OpraHu3aliii KU3HU Ha 3emMiie. JKOJOTUYECKUE CUCTEMBbI:
OCHOBHbIE TOHATHS (LIEMM MUTAHUS, THUIIEBbIE MHUPAMUJIBI, SKOJOTUYECKUE
dakTopsl). OCHOBHBIE MOJOKEHUSI CHHTETUYECKOW TEOPUH IBOITIOLIUH.
EctectBennslii ot6op u ero ¢opmbel. MyTanmu u ux kiaccuduxanus. Makpo- u
MaKpO3BOJIIOIUSA. DIIEMEHTHI TEPMOJIMHAMUKHI U TEOPUH OTHOCUTEIBHOCTH.
Hauana tepMoguHaMuKky. DJI€MEHTHI TEOPUU OTHOCUTEIBHOCTH.

JemoncTpaunu. BuneodparMeHTs! U clnaiiibl Mo Teme.

Tema 2. Mukpomup. Atoma. Bemectra (344)

OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMa. DBOIIOLMS MPEJICTABICHUN O CTPOCHUU
atoma. Mogenu ctpoenust aromoB JIx. Tomcona u O. Pesepdopnaa. [locTynars
KkBaHTOBOM Teopun H.bopa. IIpoTOHHO-HEUTPOHHAS TEOPUS CTPOCHUSI ATOMHOTO
sanpa [[. UBanenko u B.I'eitzenOepra. M3oTomnbl. DiekTpoHHas 000JI0YKa aToma.
DHepreTudeckue ypoBHH. [loHsiTue 0 snekTpoHHOM obinake. Ilepuoanueckuii
3akoH. OtkpsiTHe .M. MeHnaeneeBbiM NEPUOAUUYECKOTO 3aKoHA. [Ipennochliku
OTKPBITUS TNEPUOJUYECKOro 3akoHa. llepBele TOMNBITKM  Kiaccuukauuu
XUMUYECKHUX neMeHTOB. OTkpbiTue .M. MenaeneeBbIM nepruoIniecKoro 3aK0Ha.
[IeproAMYHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKHX 3JIEMEHTOB U UX COCTMHEHH.
[lepuonnueckuii 3akoH B dopmynupoBke J[.M. MenneneeBa. CoBpeMeHHBIC
MPEJICTABJICHHS O MPUYUHAX MEPUOJAUYECKOTO U3MEHEHUS CBOMCTB XMMHYECKUX
JIEMEHTOB U WX coenuHeHuid. CoBpeMeHHas (HOPMYyIUPOBKA MEPHOIUYECKOTO
3akoHa. [lepmomuueckas cucreMa XUMHYECKHX DJIEMEHTOB, Kak Tpaduueckoe
OoTOOpakeHHe Mepuoandeckoro 3akoHa. CTpPyKTypa MEepHUOIUYECKON TaOJIULIbI.
[Teprosnl (0oMbIIKME U MaJIbI€) U TPYIIHI (TJIABHBIE U TOOOYHBIE).

3HaYeHUE MEPUOAUYECKOTO 3aKOHA W MEPUOAUYECKOW CHUCTEMBI XUMHUYECKHX
anemenToB [[.U. MenneneeBa ajist popMUPOBaHUS €CTECTBEHHOHAYYHON KapTUHBI
MHpa.

[IporHocTrueckas cuia U 3HAYEHHUE MEPUOJUYECKOTO 3aKOHA U MEPUOIUYECKON
CHUCTEMBI. 3HAQUEHHE IMEPUOJUYECKOTO 3aKOHA M IEPUOJUYECKON CHUCTEMBI
xuMudeckux syemeHToB /. . MenneneeBa miist pa3BUTUS HAyKU U MOHUMAaHUS
XUMHAYECKON KapTUHBI MUPA.



bnaropoansle raspl. brnaropoaHsle ra3pl, OPUYMHA HMX CYIIECTBOBAaHUSA B
aTOMapHOM cocTosiHUU. [IpuMeHeHne 6:1aropoHbIX ra30B.

HNonnas xumudeckas cBsizb. MIOHBI W UX Kiaccudukanus: mo 3apsay (aHUOHBI U
KaTHOHBI), IO COCTaBy (IIPOCThIE U CI0KHbIE). CXxema 00pa30oBaHUsi HOHHOM CBSI3H.
M oHHBIE KPUCTATUIMYECKNE PEIIETKU. XIIOPUI HATPUS — TUIIMYHBIA IPEICTABUTEIb
COEAMHEHUI C HOHHBIM TUIIOM CBSI3H.

KoBanenTHas xuMnuueckas cBsi3b. KoBaneHTHas CBsA3b KaK CBA3b, BOSHUKAOLIAS 32
cdeT 00pazoBaHus OOIIUX PIEKTPOHHBIX Map MyTEM MEPEKPbIBAHUS ANEKTPOHHBIX
opb6utaneit. Kparnocts koBaneHTHOHU cBsA3U. OOMEHHbIE U TJOHOPHO-aKLENTOPHBIE
MEXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW CBS3U. DIEKTPOOTpUIATeNbHOCTE (D0).
Knaccudukanus koBaneHTHBIX cBs3ei: mo DO (momsipHas 1 HenossipHast ). J{umonm.
Mertannsl u cruiaBel. Metamnueckas XUMU4ecKas cBsi3b. OO0mue Qundeckue
CBOMCTBAa METAJUIOB: 3JIEKTPOIPOBOJHOCTb, IPOYHOCTh, TEIJIONPOBOAHOCTb,
METaUIMYeCKUM OsieckK, MIacTuYHOCTh. CIiiaBbl YepHbIe U IBETHbIE. CTallb, UYT'YH.
Jlatryup,  OpoH3a, Menbxuop. MeTaluyeckas  CBSI3b.  3aBHUCUMOCTD
AIEKTPONPOBOHOCTH METAJNIOB OT TEMIIEPATYPHI.

MonekynsipHO-KuHETHYECKasT Teopusa. (OCHOBHBIE MOJIOKEHUS MOJEKYISPHO-
KMHETUYECKOU Teopuu. MneanpHbli ra3. YpaBHEHUE COCTOSIHUS UEaJIbHOIO rasa.
ArperatHble cocTosHMs BelecTB. ['azo00pa3Hoe cocTostHue. 3akoH ABOrajipo H
ciencTBus U3 Hero. MousipHbli o0beM ra3oB mpu H.y. JKuakoe cocTosiHue
BelecTB. TekyuecTs. TBepaoe cocTosiHuE BellecTBa. Kpucramimyeckue pemeTku
Pa3HBIX TUIIOB JJIs TBEPIOIO COCTOSIHUS BelecTBa. [lonsTue o miasme. Bricoko- u
HU3KOTEMIIEpATYpHAas IJIa3Mbl U UX MPUMEHEHUE. B3auMHbIe epexoabl MEXAy
arperaTHbIMH COCTOSIHUSIMU BEILIECTB.

[Ipuponssii ra3. IIpupoaHbii ra3, ero cOCTaB U HalpaBJIEHUs MCIOJIb30BAHKS B
KaueCTBE TOIUIMBA U XUMHYECKOro cbipbsi. KonBepcus merana. CHHTE3-Ta3 U €ro
UCIIOJIb30BAHUE JUIsl TOJIYYeHHS CHUHTETHYECKOro O€H3MHa U MeTaHoJja.
[IpenenpHble W HENpeaenbHbIE YIIEBOAOpOAbl. KadecTBeHHbIE peakuuu Ha
KpaTHYIO CBsA3b. buoras.

Kunkue BemectBa. Hedtb. HedT1h, €€ cocTtaB, Qusnueckue CBOMCTBA H
MPOUCXOXKJIEHUE. JKOJOTMYECKUE IOCIENCTBUS pa3inBa HedTHU U CHOCOOBI
O0pBHOBI C HUMH.

[TormyTHeIt HedTsHON Ta3, ero coctaB. IIpouecchl mnepepaboTku HeDTHU:
pekTudukanusa u Kpekur. [IpoaykTsl nepepadoTku He(TH U UX UCTIOTIb30BAHUE.

TBepnoe cocrosHue BemecrtBa. Kuakume Kpuctamel. Kpucrammmueckue u
amop¢ubie BemiecTBa. llpu3naku u cBoiicTBa amopdHOCTH. OTHOCHUTENBHOCTD
UCTUHBI B XuMuH. JKHUJIKHWE KpUCTAIBI M HUX NPUMEHEHUE B TEXHUKE.
OTHOCHUTENIEHOCTh UCTUHBI B OMOJIOTUY U (PUBHKE.

Knaccudukanuss  HEOpraHMYeCKUX  BEIIECTB U €€  OTHOCUTEIBHOCTD.
Knaccudukanusa npuponnbix BemiecTB. OpraHuueckue W HEOpraHUYECKue
BemecTBa. M3omepusi. Knaccudukanuss HeopraHudeckux BemiecTB. I[IpocThie
BEIECTBA: METAJLJIbl, HEMETAJUIbI, OJIaropoiHbIe Ta3bl. OTHOCUTEIBLHOCTHD JI€JICHUS
MIPOCTBIX BEIIECTB HA METAUIBl M HEMETAUIbl. AJUIOTPONUSA U €€ NPUYHUHBI.



CnoxHbIe BEIECTBA: OKCHUJbI, KUCIOThI, OCHOBaHUS, COJU. OTHOCUTEIHLHOCTD
KJIacCU(PHUKALIMU CIOKHBIX BEIIECTB.

Knaccudukanus opranndeckux coenuHeHnit. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOWCTB  OpraHMYECKHUX  coeauHEeHH. (OCHOBHBIE TMOJIOKEHUSA  TEOpUHU
xumudeckoro crpoenust A. bytnepona, @. Kekyne, A. Kynepa.

N3omepus, kak GyHKIMS XUMHUUYECKOTO CTPOEHHUS Ha MPUMEPE ITUIOBOIO CIHUPTA
U AuMeTHIoBoro 3¢upa. [IpuurnHael MHOrooOpa3us OpraHuYeCcKUX COeTMHEHHM.
Krnaccudukaius opraHU4ecKux COSAUHEHUHN. YTIEBOMOPOJIbI: aIKaHbl, AJIKEHBI,
aJIKWHBI, allKaJMeHbl U apeHbl. Kilacchl OPraHMYecKUX COEIUHEHHM, MOJIEKYJIbI
KOTOPBIX COZIEpKaT (DYHKIIMOHAIBHBIE TPYTIIbBI: THAPOKCUIIbHYI0, KAPOOHMIIBHYIO,
KapOOKCHIIBbHYI0, aMuHOTpynmny. OTHOCHUTEIBHOCTh JCJICHUS OPTaHHYEeCKUX
COEAMHEHNN Ha KJIACCHI.

[Tonmumepbl. OCHOBHbIE MOHSTUS XWMHHU BBICOKOMOJIEKYJSIPHBIX COEAUHEHU:
MOHOMeEp, TMOJIMMEpP, IEMEHTApPHOE 3BEHO, CTeNeHb nojaumepusanuu. CrnocoOsbl
MOJYYEHHS] TOJMMEPOB: pEaKUUMU MOJIUMEpU3alMd U TNOJHMKOHICHCALIHH.
buononumeps! 1 uX Guosioruueckast pob.

[Inactmaccel. TepmomumacTel M peakToruiacTel. IIpeacraBurenu mniacTMacc u
obnactu ux npumeHeHus. BomokHa. [Ipuponnbie (3KUBOTHOTO U PACTUTEIILHOIO
MPOUCXOXKJICHUS) U XUMHUYECKUE (MCKYCCTBEHHBIE M CHUHTETHUYECKHE) BOJIOKHA.
[IpeacraBuTenu BOJOKOH M o0nacTM uX mpuMeHeHus. Heopranuyeckue
MOJIMMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

CMmecu, ux coctaB M crnocoObl pazaeneHus. [loHsiTue o cMmecu, Kak CHUCTEME
COCTOAIIEH W3 Pa3IMYHBIX XUMHUYECKUX BemecTB. Kiaccuukarmus cmeceit mo
BU3yaJIbHBIM NpPU3HAKaM (TOMO- U TE€TEPOre€HHBIE CMECH) U M0 arperaTHoMy
COCTOSTHUIO (TBEpAbIE, XKHUAKHE U ra3000pa3Hbie cMecn). CocTaB cMeceii: MaccoBast
1 00beMHas 1071 KoMroHeHTa cMecH. CriocoObI pa3aenenus cmecei. lucnepcHbie
cucteMsl. [lonstue nucnepcHoit cucrteme. Knaccudukanus nTucrnepcHbIX CUCTEM
o pazMepaM JUCIEPCHOW (a3bl U arperaTHOMy COCTOSIHUIO TUCIIEPCHOHHOU
cpenbl M aucniepcHoM ¢aspl. 3HAYEHUE MAUCHEPCHBIX CHCTEM B MPUPOJE,
NPOMBIIUICHHOCTH M TOBCEAHEBHOM KU3HM 4enoBeka. ['pyboaucnepcHbie
CUCTEMBbI M UX Kiaccudukanus (CycrneH3uu, 3MyJIbCuH, a’dpo3oin). [Ipumenenue
ATUX CUCTEM B TEXHUKE W ObITy. TOHKOAMCIIEPCHBIE (KOJUIOUIHBIE) CUCTEMBI, UX
kiaccudukanus (3014 u renun). Koarynsamus. Cunepesuc.

JlemoHcTpanum.

Buneodpparmentsl n ¢ortorpaguu mo Teme: HEOHOBas peKjamMa M aproHOBOM
CBapKOW, JuprkaOiIeil W BO3AYIIHBIX IIAPOB, 3AIMOJHCHHBIX  TEIIMEM,
OaIbHEOJIOTHYECKUE PAIOHOBBIC BaHHBI. Pazmuunbie (Qopmbl TeprOgUYECKOM
cucteMbl xumuuecknx iemeHToB JI.M.Menneneesa. [loptpetsi: JI. Byaboapana,
JI. Hunecona, K. Bunkinepa, A. bytieposa, ®.Kekyne, A. Kynepa. Monenu
KPUCTAUIMYECKUX PEMIETOK: XJIOPUAA HATpuUsA, MOJA, YIJIEKHUCIOro rasa, aamasa,
rpadura. OOpasibl MUHEPAJIOB W BEIIECTB C MOHHBIM THUIIOM CBSI3U (OKCHIA
KaJIbLIUS, PA3IUYHbIX COJICH, TBEPABIX LIENOYEH, rajnTa, KajabllUTa); BEIIECTB C
KOBAQJIEHTHBIM TUIIOM XUMUYECKOW CBSI3H.



KoJuteknnu: MeTajuioB, CIIaBOB; BEIIECTB U MATEPUAJIOB, ITOJYYaEMbIX HA OCHOBE
NPUPOIHOTO raza; HEPTh U MPOAYKTHI €€ MepepadOoTKU; aMOP(HBIX BEIIECTB U
MaTepHuayoB; MPUOOPOB HA OCHOBE XKUIKUX KPUCTAJUIOB; MPOCTBIX U CIOKHBIX
BEIIIECTB; IJIACTMACC, BOJIOKOH, HEOPraHWYECKHX TMOJUMEpPOB (MHUHEpAJOB U
TOPHBIX MOPOA); OPraHUYECKUX coenuHeHui. Juddy3us TymucThIX BEIIECTB C
ropsiiel JaMIOYKM HakajduBaHuig W JIuddys3uss nepMaHraHata Kajaus WId
cynbdara meau (I1) B BojeE.

[Ipubopel Ha OCHOBE HHU3KOTEMIIEPATYpHOW Iia3Mbl (Ta30BBIC Ja3ephl,
MJIa3MEHHBIE TTAHENN TEJIEBU30POB U T.1I.)

[[TapocTepkHeBble W OOBEMHBIE MOJEITH MOJICKYJ TEPBBIX MPEACTABUTEICH
pPENeNbHBIX YTAEBOAOPONOB, CTpykTyp Oenka um JIHK. ®dusudeckue cBoiicTBa
ra3oo0pa3HpIX (TpornaH-0yTaHOBasi CMECh B 3aKHUTAJKe), KUAKUX (OCH3UH) H
TBEepbIX (TTapaduH) aTKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openue mnpomnan-OyraHoBoW cmecHu (3axuranka). OTHOIIEHHE NpeNeibHBIX U
HEIpeaeNIbHBIX YTIEBOA0PO/IOB K paCTBOPY MEpMaHraHaTa Kajius 1 OpoMHOM Boje.
OO6pazoBaHue HeDTAHOM TUIEHKU HA TTOBEPXHOCTH BOJIBI.

OOHapykeHue HenpeaeabHbIX COSAMHEHUN B KUAKUX HEPTEIPOTYKTaX.
[Tonyuenne mmiactuueckoi cepwl. Ilomyuenue Oenoro docdopa. Ilomydyenue
JUCTWIIMPOBAaHHOM BOAbl. (OUHCTKa CMECH KpPHUCTANIOB JuXpoMara H
nepmaHranara kaiug. OOpas3upl pazIUYHBIX JUCIEPCHBIX CUCTEM: 3MYJIbCHUU,
CyCIE€H3UH, a’po30JiM, read u 30id. [lomydeHue KOJIIOMIHOrO pacTBOpa M3
xynopuaa xxenesa (1), Koarymnsmus nmomyderHoro pacteopa. Iddext Tunmans.
JlaGopatopubie ombiTel. 1. KoHCTpynpoBaHHe NEPUOIUYECKONW  TaOJHUIIBI
XUMHUUYECKUX DJIEMEHTOB C HCIOJIb30BaHHEM KapTodeK. 2. (O3HAKOMIIEHHE C
KOJUIEKIIUSIMUA METAJJIOB U CIUIABOB. 3. BpOyHOBCKOE IB>KEHUE YACTHUIL TYIIH WIIH
IIBETOYHOU ThUIBIBI B Bone. 4. [IpoBepka mpubopa ayis MOJy4eHHUsS] Ta30B Ha
F€PMETUYHOCTb. 5. YBENWYEHHE JABJICHHS JKUJIKOCTH MpPHU €€ CxKaTuu. 6.
CpaBHeHUe K0Je0aTeNnbHbIX ABUKEHUN MOJIEKYJ BOABI U Jbaa ¢ nomousio CBY.
7. BpimapuBaHue pacTBOpa MOBAPEHHOW coiv. DUIBTPOBAHUE TE€TEPOrEHHON
cMecu. OTcTanBaHue, Kak Croco0 pa3ziesieHus cMecel IeKaHTalued U ¢ TOMOUIBIO
JEIUTENbHON BOPOHKHU. 8. O3HAKOMIIEHHE C TUCIIEPCHBIMU CUCTEMAMU
[Tpaktuueckas padora Ne 1. M3yuenue dpororpaduii TpeKOB 3apsyKEHHBIX YACTHII.
[Ipaktuueckas padora Ne 2. [Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.
Tema 3. Xumnueckue peakiuu (13 u)

XUMHYECKHE PEAKIMU W WX Kiaccupukaims. XUMHUYECKHE PEeaKIuu WIH
XUMUYECKHE SBICHUS, WX OTIHYUS OT Qu3nueckux sineHuid. Peakium 0e3
W3MEHEHHUSI COCTaBa BEIIECTB: AJUIOTPONHU3ALMM W H30Mepu3aunu. Peakuum,
UIylIM€ C U3MEHECHUEM YHUCJA M COCTaBAa BEUIECTB: COCAUHEHMS, PA3IOKEHHUS,
3aMmereHusi, oOMeHa. Peaknuu, mpoTeKaroie ¢ BhIICICHUEM WIIH TTOTIIOMCHUEM
TEIJIOTHI: JK30- W HHAOTepMUYeckue. Jlpyrue mnpu3HaKU KiIacCU(PUKALMU
XUMUYECKUX peakluid Ha mnpumepe cuHre3a okcunpa cepol (VI): u3MeHenue
CTENEHEH OKHUCJIEHHsI JJIEMEHTOB, OOpa3yIOIMX BEIIECTBA, HCIOJIb30BAHUE
KaTaJn3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAITPABIICHHUE IPOLECCOB.



CKkopocTh XUMHYECKON peakuuu. [IoHATHE O CKOPOCTH XMMHYECKOW pEakKUUU.
['OMOreHHbIE M TETEPOTr€HHBIE PEAKLIHMH. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOU
peaKuuu OT MPUPOJABI PEATUPYIOUIMX BEIIECTB, UX KOHILIEHTPALMU. 3aBUCUMOCTh
CKOpoCTH peakiuu oT Temneparypsl. [IpaBuno Bant-T'opda. 3aBucumoctsb
CKOPOCTM p€akUUu OT IUIOIIaJAX CONPUKOCHOBEHHUSI BEUIECTB W HaJU4us
KaTajau3aropa.

OOpatuMocTh XuUMHUYECKUX peakuuidl. HeoOpatumble M 0OpaTHMbIE peakivu.
CocTosiHue XUMUYECKOTO PAaBHOBECHS JIsi OOPATUMBIX PEaKIHil.

[Mpunuun Jle-Ulatense. CwmelieHne XUMHYECKOTO paBHOBECHS OOpaTHMBbIX
peaKkui B XMUMUYECKOM ITPOU3BOJICTBE HA IIPUMEPE CUHTE3a aMMHAKA.
OxucnuTenbHO-BOCCTaHOBUTEINBbHBIE peakiuu (OBP). DnekTpomnus.

Crenenb okucIeHHs U ee ompeaeneHue mno popmyne coenunenus. [lonstue 06
OBP. Oxucautens U BOCCTAaHOBUTENb, OKUCIIEHHE U BOCCTAHOBJIEHUE.
DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB HA IPUMEPE XJIOPUIA HATPUSL.
DJIEKTPOJIUTUYECKOE TMOJydeHue amtoMuHus. lIpakThueckoe mnpuMeHeHue
aneKTpon3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

XHUMUYECKHE UCTOYHUKH TOKA. ['aTbBAHMYECKHE DJIEMEHTBI HA IPUMEPE PIIEMEHTA
Janusns-Axko0u, X yCTpoHCTBO U MPUHITUIT IEUCTBUS. Y CTPOMCTBO OaTapeliku Ha
IIPUMEPE CYXOTO IIEIIOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBUHLIOBOIO aKKyMYJISTOPA.
["anbBanu3anus u 3nexTpodopes.

®dusuka Ha ciyk0e uenoBeka. AHTPOIIOMETPHS: U3MEPEHHE UTMHBI U MACChI Tea,
CIIMPOMETpUS M JKU3HEHHas €MKOCTh JIEKMX. TEIJIOBbIE HW3MEPEHHS H
Tertorepanus. Mzmepenue aprepuanbHOro naBieHus. [ MIepTonus 1 TMOTOHMUS.
VYapTpa3ByKoBasi IMArHOCTUKA U Tepamnus. DiekTporepanus. JlazepHas Tepamus.
MarautHsblIil pe3oHaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
JlemoHcTpanum.

[Tonyuenue 6emoro docdopa. 'openue pocdopa u pactBopenue okcuaa gocdopa
(V) B Bone. [lonyuenne u paznoxenue rugapokcuna menu (I1). Bzaumoneiicteue
xene3a ¢ pactBopoM cyinbdara meau (II). OnbIThl, HLTIOCTPUPYIOUIUE MPABUIIO
beprosne — oOpa3zoBaHue ocajika, raza Wid ci1aboro 3JeKTpoInTa.3aBUCUMOCTD
CKOpPOCTH pEaKLHMH OT IPUPOJbI BEMIECTB HA IPUMEPE B3AUMOIECICTBHS pACTBOPOB
Pa3MYHBIX KHUCJIOT OJWHAKOBOM KOHIIEHTpPAalUUMW C OJWHAKOBBIMU T'paHyJIaMHU
IIMHKa ¥ B3aWMOJICVCTBHME OJMHAKOBBIX KYCOUYKOB MarHus, LIMHKa M JKeJe3a ¢
COJIIHOW KHUCJOTOM. B3amMmonencTBue pacTBopa CEpHOM KHCIOTBI C paCTBOPaAMU
TUOCYNb(aTa HATPUS pa3IMYHON KOHIIEHTpaluu. B3aumonelicTBue pacTBOpOB
CEPHOI KUCIIOTHI U THOCYINIb(aTa HATpUS MIPH PA3TUYHBIX TEMIEPATypax.
OOpaTumble peakuy Ha MpuUMepe MoiydeHus pojanuaa xkenesa (1) u
HAOJIO/IEHUS 32 CMEIICHHEM PAaBHOBECHS MO MHTEHCUBHOCTHU OKPACKU MPOAYKTa
pEeakUyy MPU U3MEHEHUH KOHIIEHTPALMHA PEAreHTOB U MPOIYyKTOB.

["openue cepsl, kak OBP. Mogens anexktponusepa. Mojiesib 31€KTPOJIM3HON BaHHBI
Uit nosrydenust amomunus. Kosiekiust 6atapeex. CBHHIIOBBIA aKKyMYJISITOP.
Pocromerp, MeNMIIMHCKUE BECBHl, CHOUPOMETP, PTYTHBIA M JJIEKTPOHHBIN
TEPMOMETPBI, TOHOMETPBI Pa3JIMYHbIX BUIOB, JIa3€pHas yKa3Ka.



BuneodparmeHTs! u crnaiipl Mo TeMe.

JlabopaTopHble onbIThl. 1. BriusHue TemnepaTypbl Ha CKOPOCTh pPEeaKIMU OKCHAA
menu (IT) ¢ cepHoii kucnotoil. PaznmokeHue nepokcuaa BOAOPOAA C MOMOIIBIO
okcuaa maprasuna (1V) , a Takke kaTtanassl cblporo kaprodens. 2. BolTrecHenue
Menu U3 pactBopa cyibdara meau (I1) xxene3om.

[IpakTuueckas padorta Ne3. M3yueHne XuMUUECKUX PEAKIIUMA.

[Tpaktrueckas padora Ne 4. COopka raJbBaHMYECKOTO 3JI€MEHTA U UCIIBITAHUE €r0
JICVCTBHSL.

Tema 4. 3nopoBbe (224).

CucteMaTHYeCKOe MOJI0KEHUE YETOBEKA B MUPE KUBOTHBIX.

buonornueckas kmaccudukanus denoBeka. [IpsMoXoxkaeHne u ero BIUSHUE HA
CKeJeT uenoBeka. Pyka — opran u npoaykrt tpyna. Pazsutue yepemna u ronroBHOIO
Mo3ra uyenoBeka. llepBas m BTOpas CHrHAJIBHBIE CHCTEMBI. buroconuanbHas
MIPUPO/IAa YETIOBEKA.

['eHeTHKa YesloBEKa U METO/bI €€ U3YUECHUS.

OCHOBHbIE TIOHSAATHSI TEHETHKU: HACIEACTBEHHOCTb, W3MEHUYHMBOCTb, TI€H,
XpOMOCOMBI, MYTallM¥d, TE€HOM, TE€HOTUI, (EHOTUI, JOMUHUPYIOIIUE U
peuieccuBHble TIpu3Haku. ['eHoM uenoBeka W ero pacmudponka. [IpakTuueckoe
3HAYEHUE M3YYCHHS T€HOMa 4YesIoBeKa. MeToapl M3yueHUs T€HETUKU YEJIOBEKA:
reHEeaJIOrM4eCKMu, OJIM3HEIOBBIM, MUTOT€HETUYECKUM. I'eneTnueckue
(HacleICTBEHHBIE) 3a00JIEBaHMSI YETIOBEKA.

®wusznka yenoBeka. CKeleT ¢ TOYKU 3peHHS (PU3NYECKOTO TOHSITHS O phIyare.
KpoBooOpamienrie B cBeTe THAPOAWHAMUKH: IYJIbC, KPOBSHOE JaBJICHHE.
Huddysus, kak ocHOBa (HOPMHUPOBAHUS IEPBUYHON U BTOPUYHON MOYH B MOYKAX,
a Tak)Ke ra3000MEHa B TKAHSAX W JIETKUX. TepMOPEryssiius ¢ MOMOIIbIO KOXHU
MyTEM TEIUIONPOBOJAHOCTH, KOHBEKIMHU, W3IYYCHHS] U HUCHAPECHHUS BOJBI.
DJIEKTPOIMHAMUYECKAS MPUPOJA MEPENAYN HEPBHBIX HMMYJbCOB. Onruueckas
cucTeMa 3peHus. AKyCTUUYECKasi CHCTeMa cllyXa U rojlocoo0pa3oBaHueE.

Xumus yenoBeka. XUMUYECKUI COCTaB TEJla YEJIOBEKA: dJIEMEHTBI U BEILIECTBA, UX
kiaccudukanusa u 3HaueHue. Bona, ee ¢dynkuuu. Boanblit 0anaHc B opraHu3Me
yesnoBeka. MuHepaabHbIe BEUIECTBA U UX POJIb B JKU3HEIEATEIIBHOCTH OPraHU3Ma
yesioBeka. 3a00JieBaHuUs, CBA3aHHBIE C HEJAOCTATKOM WM HU30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKa.

Butamunbl. VIcTopusi OTKpBITHS BUTaMHHOB. BUTaMWHBI, KaKk OHOJOTHYECKH
aKTUBHBIC BeImIecTBa. boJie3HW, BBI3BAHHBIE HEAOCTATKOM WINW H30BITKOM
BUTAMUHOB: aBUTAMHUHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTtouHast moTpeOHOCTh YeIOBEKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIHH.
Knaccudukanus ButamuHOB. BojopacTBopuMbIe BUTAMUHBI Ha TIPUMEPE
ButamuHa C. JKupopacTBopumbie BATAMUHBI Ha PUMEPE BUTAMUHA A.

['opMOHBI.

HepBHas u rymopanbpHas peryJasiiuy MPOLECCOB KU3HEIEATENbHOCTH OPraHU3Ma.
["opMoOHBI, KaK TPOAYKThI, BbIpabaThIBa€MbIE KeJIe3aMU BHYTPEHHEW CEKPELUH.



Knaccudukanuss TopMOHOB MO >Kejie3aM, KOTOpble HX MPOAYLHHPYIOT U TIO
XUMHU4Yecko mpupojae. CoiicTBa TopMOHOB. MHCYIMH, Kak TOPMOH OE€IKOBOM
OpUPOAbl. AJpEHAINH, KaK TOPMOH aMUHOKUCIOTHOM Mpupojsl. CTepougHbIe
TOPMOHBI Ha TMpUMEpE MOJOBBIX. ['Mmep- U TUMOYHKIMS Kelie3 BHYTPEHHEU
CEKpELHUHU.

JlexapctBa. KpaTkue cBeneHUss O 3apOXKIECHUU M Pa3BUTUU (PapMaKOJIOTHH.
Knaccudukanus ekapcTBEHHBIX CPEACTB MO arperaTHOMY COCTOSIHHMIO: YKUJKHE
(pacTBOpHBI, HACTOM, OTBAPBI, MUKCTYPBI, SMYJIbCUHU, CYCIIEH3UH U Ap.), TBEPbIC
(mopouiky, TabJeTKU, MUJIONH, KarcCyibl), MATKUE (Ma3H, JIMHUMEHTHI, MAacThl,
ceeun). Auskanouasl. Bakumebl.  XUMHOTEpaneBTHUECKHE  MPENapaThl.
Antubnotuku. Hapkotuueckue mnpemapaTtsl. HapkomaHuss u ee MOCIEICTBUS.
OnTUManbHBIA PEKUM TPUMEHEHUS JIEKAPCTBEHHBIX MIPEMapaToB.

3n0poBeIil 00pa3 xxu3Hu. dOusnueckue 310poBbe U ero Kputepuu. llcuxuyeckoe
3I0pOBbE W €ro Kpurepuu. HpaBCTBEHHOE 310pOBbE U €ro KpuTepuu. Tpu
OCHOBHBIE€ COCTaBJISIIOIIME 30POBOT0 00pasa >KU3HU: PEXHUM AHS, NMPABUIHHOE
nuTaHue, PU3nyecKass akTUBHOCTh U 3aHATHE CIOPTOM. DakTOphl, BIUSIONINE HA
3I0pOBbE UEJOBEKA: OKpYXKawollas cpena, MNpoduiIakTUYecKas BaKIIMHALIMS,
CTpPECCHI, BpEIHbIE MPUBBIYKU. AJIKOTOJIM3M U €ro nociieacTBus. Hapkomanus u ee
MOCJIE/ICTBHUS.

®duszrka Ha ciy’)k0e 30pOBbsl YEJIOBEKa. AHTPOIOMETPUS: U3MEPEHUE JITTUHBI U
MAacchl TeJla, CIUPOMETPUS U KU3HEHHAsI €MKOCTD JIETKUX. TerioBbie H3MEpeHus
u Temwnorepanus. l3mepeHue apTepUANbHOTO JAaBleHUS. [UNepToHUS W
TUMOTOHMS. YJIBTPa3BYKOBas JAMAarHOCTUKA U Tepamus. OJIEKTpOTepamnus.
Jlazepnas  TepanusA.  MarHuTHBIM ~ pE30HAHC W PEHTITEHOIMATrHOCTHKA.
dmrooporpadusa. Tomorpadus

CoBpeMeHHbIE METUIIUHCKNE TEXHOJIOTUN

310pOBbE UeNOBEKA: CUCTEMHBIN Moaxoa. HopmanbHas ¢usnonorus yenoBeka.
Oco0eHHocTH (PYHKIIMOHUPOBAHUS ABIXATEIbHOU, KPOBEHOCHOM U IPYTUX
cucteM opranuzma. GU3NOIOrHYeCcKHe MOKa3aTeNM OpraHu3Ma YesioBeKa U UxX
HOpMaJIbHOE 3HaueHue. MeAUIIMHCKHUE TEXHOJIOTUH TUAarHOCTUKH 3a00JIeBaHUA.
Bo03M0XHOCTH ¥ IEPCTIEKTUBBI METOI0B MPOPUIAKTUKU, TEPATTUU U
BOCCTaHOBJIEHUS opranu3mMa. [10axoapl K MOBbIIEHHIO 3(P(HEKTUBHOCTH CUCTEMBI
3/IpaBOOXPaHEHUSI.

HNudexmmonnbie 3a0601eBaHus U X TPODUITAKTHKA

HNudexmmonnsie 3ab6oneBanus u ux Bo30yautenn. CriocoOsl mepeaadn
WH(DEKITMOHHBIX 3a00JIEBaHUI U COIUATLHBIE (PAKTOPHI, CHOCOOCTBYIOIITUE MX
pacnpocTpaHeHuo. IMMyHHasi cUCTeMa U IpUHLHUIIBI e paboThl. OcOOeHHOCTH
(YHKIIMOHUPOBAHUSI IMMYHHUTETA y pa3HbIX rpynn HaceneHus. CrocoObl
npoduIaKkTUKU HHPEKIMOHHBIX 3a001eBanuil. Bakiunamus. HampaBineHHOCTD
MEUIUHCKHUX MPpenapaToB Juisi 00pbObl ¢ THPEKIIMOHHBIMU 3a00JI€BAaHUSIMU.
[Ipobyiema pa3BUTHS YCTOMUUBOCTH BO3OyauTENeH 3a00I€BaHMiA.
MesxiyHapoaHbIe MPOrpaMMBbl 0 00phOe ¢ MH(MEKITMOHHBIMU 3a00JICBAaHUSMHU.
Hayxka o npaBuJIbHOM MUTaHUU



MeTtabonu3m, kak 0OMEH BEIIECTBOM U 3HEPTUel Ha YPOBHE OpraHU3Ma.
[TpuHIMIIBI YHKIIMOHUPOBAHUSI MMUILIEBAPUTENTHHOM cucTeMbl. KauecTBo
MPOAYKTOB MUTAHUSI C TOUYKH 3PEHUS SJHEPTreTUUECKON LIEHHOCTU U COACPKAHUS
MOJIE3HBIX U BPEAHBIX BEHIECTB 3HAUCHUE COATAHCUPOBAHHOIO MTUTAHUS ISl
nojaJiep>kanus 370poBbs. [1uieBbie 100aBKU: TOJIE3HbIE CBOMCTBA U TOOOYHBIE

3¢ dexThl UX UCIoJIb30BaHUs. J{MeThl 1 0OCOOEHHOCTH UX TPUMEHEHUSI.
Hemonctpauuu. Tabnuubl, BuaeodparmMeHTsl W cinaiael no Teme: Ckener
yenoBeka. Mymsik «Topc uenoseka». Monens monexynel JIHK. Mogenu rnasa,
yXa, MOYKH, HEPBHOW CUCTEMbI 4esioBeka, Koxu. CkeneT uenoBeka. M3mepenue
IyJIbCA, NABJIEHUS, OCTPOTHI 3PEHUS, TEMIIEPATYPBI TEJIA.

Komnexknuu:  BUTaMMHHBIX — IIPENapaTroB,  MEAULUMHCKAX  TOPMOHAJIbHBIX
IpernapaToB, JEKapCTBEHHBIX ()OPM PA3IUYHOTO arperaTHOr0 COCTOSTHHUS,
JeKapCTBEHHbIX (OpPM  pa3IUYHOIO CHeKTpa JelcTBus. buyperoBas u
KCaHTONPOTEUHOBAS PEAKINU JJIs Npenapara uHcyJnHa. [lopTpeTsl Beiaatromumxcs
YUEHbIX, BHECIIMX 3HAYUTENbHBIA Kiaj B (apmakosoruto. Pocromerp,
MEJIMLIMHCKUE BECHI, CIUPOMETP, PTYTHBIM M BJIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI PA3IUYHBIX BUJIOB, JJA3€pHAs yKa3Ka

JlaGopaTOpHBIE OIBITHI.

1. N3ydeHne MHCTPYKUMHU MO MPUMEHEHUIO aNTEYHBIX MPENapaToB BUTAMUHOB.
Onpenenenue pH pactBopa ButamuHa C. 2. Onpenenenne pH cpensl pactBopa
acIpuHa

[TpakTrueckas paborta Ne 5. MccienoBanue nponopuoHaIbHOCTH COOCTBEHHOTO
panroHa MUTAHUSA, TPOBEPKA COOTBETCTBUS MACCHI TEJIa BO3PACTHOU HOPME.
[TpakTrueckas pabota Ne 6. UnTepnpeTalius pe3ynbTaToB OOIIETO aHaIn3a KPOBH
1 MOYH.

[Tpaktrueckast pabora Ne 7. OnieHKa HHANBUIYATEHOTO YPOBHS 3JI0POBBSI.
[Tpaktuueckast pabora Ne 8. OuieHKa OMOJOTUYECKOTr0 BO3pacTa

Tema 5. CoBpeMeHHOE €CTEeCTBO3HAHUE Ha CITyk0e uenoBeka (22 )
DneMeHTapHBI JI1 AJIeMeHTapHbIe yacTUllbl? [ToHsTHE 0 PU3KKE BHICOKUX SHEPTHM.
JIMHEWHBIN YCKOPHUTEND AJIEMEHTAPHBIX YaCTHULL, AAPOHHBIA KOJJIAUAED.

JleneHue atoMHOro siapa: MPOTOHBI, HEUTPOHBI. DyHAAMEHTAIBHBIE YACTHIIBI:
JIENTOHBI U KBapku. PoTOHBL. BO30HBI. AHTUYACTHUIIBI.

Bonbiiolt aapoHHbIil Koyutaaep. MoHTaX M ycTaHOBKA OOJIBIIIOTO aJpOHHOIO
xkosauaepa. IlpuHnun nevctBus kosutannepa. [Ipoucxoxnenue maccel. bo3on
Xwurrca. [Ipoucxoxaenue BeenenHoil. AHTUMMUD.

DOHepreTuka u 3HeprocoepexeHne

[Tpo6embl 3HEprooOecnedeHrs: HallMOHATbHBIE, PETHOHAIIBHBIE, JIOKAJbHBIE.
3aKOHBI COXPaHEHHUs MacChl U 3HEpruu. IIpakTnueckoe NpruMEHEHHE 3aKOHOB
coxpaHeHus. Bunpl s3Hepruun. CBsi3b Macchl U S3HEPTUH. DJIEKTPOIHEPTHUS U
cnocoOslI ee noxyyeHus [lonyyenue anekTpruueckoro Toka ¢ MoMoOIIbIo
anekTporeHeparopa. Herpaguunonnas suepretuka. TenaoBble U
TUAPO3IEKTPOCTaHIMU. OCHOBHBIE MTOHATHSI aTOMHOM YHEPTETHUKHU.
PanuoaktuBHOCTD. SlnepHble peakiiuu. ATOMHAsI CTAHIIMS U MPUHLIUI €€ PabOTHI.



ADC Ha OBICTPBIX HEUTPOHAX. PaiON30TOMHBIE TEPMOITEKTPUUECKUE
reHepaTopbl (PUTEI'n), npunnun ux aeficteus. O61acTH IPUMEHEHHUST aTOMHOMN
DHEPIreTUKHU. SIAepHas SHEPreTUKA U MEPCIIEKTUBBI €€ UCII0JIb30BAaHMS.
DHepronoTpediieHne u 3HEProdHPEeKTUBHOCTS.

[IponoBosnbcTBEHHAsT TTpoOsiemMa U MyTu ee peuieHus. ['eorpadus rojgona u ero
npuurHbl. OCHOBHBIE HaNpaBiieHUs B perieHuu [IpogoBobCTBEHHON TPOOIEMBI:
- HCIMOJb30BAHME XUMHUYECKUX BeHIECTB (YI0OpEHHUs, PEryIsITOpbl pOCTpa,
(bepOMOHBI, MECTULIUIBI, PETICTUICHTHI);

- CO3/aHME€ MCKYCCTBEHHBIX MPOAYKTOB MHUTAaHUS; - METOABl CO3JaHUs
BBICOKOIPOU3BOIUTEIBHBIX COPTOB PACTEHUI U NIOPOJI )KUBOTHBIX.

OCHOBBI OMOTEXHOJIOTUU

[TonsiTe GMOTEXHOJIOTHH, KaK MPOU3BOAUTEIBHON CUJIBI OOIIIECTBA,
UCIIOJIB3YIOIIEH KUBbIE OPraHU3MbI M OMOJIOTUYECKUE TPOIIECCH] B IPOU3BOICTRBE.
Tpu 3Tana cTaHOBICHUS U pa3BUTUSL OUTEXHOJIOTUU: PaHHss1, HOBasi U HOBEHIIasl.
TpanuunroHHas OGMOTEXHOJIOTHUS: TPOU3BOICTBO MPOIYKTOB MUTAHUSA,
nepepadoTka oTxo0A0B. MonekynsapHas ouorexnonorusi. Ctpykrypa u GyHKIHS
HYKJIEUMHOBBIX KUCIOT. CuHTe3 Oenka. Knerounas nnxenepus. [ 'ennas tepanusi.
[IpumeHeHrne GMOTEXHOJIOTUH B 3JJpABOOXPAHEHHUH, CETbCKOM X035HUCTBE U
oXpaHe oKpyxarolei cpenbl. ['eHHas unxxenepus. ' eHHOMOAUPUIIUPOBaHHbBIE
OpraHu3MBbl U TPAaCHCI€HHbIE TPOAYKTHI. KileTouHasa nnxxeHepus. KimonupoBanue.
OMOpHUOHANBHBIE U CTBOJIOBbIE KJIETKU. brojormueckas MHXEHEpHs, Kak METOJ
UCIIOJIb30BaHUSI MUKPOOPTraHU3MOB B KayeCTBE OHMOPEAKTOPOB IS TMONYHYECHUS
OPOMBINIUIEHHOW  MpoAyKHUMH. OCHOBHBIE  HalpaBi€HUS  HCIIOJIb30BaHUSA
(dbepMeHTaTuBHBIX MpoleccoB. IMmoOumm3oBanubie epMeHTHl. MUpPOBOIA PHIHOK
ouorexHonoruii. IlepcrnekTuBbl pa3BUTHS POCCUIICKOTO CErMEHTA.
HaHoTexHos0rnm u ux nNpusoxeHue

HaHouwacTuipl B KMBOM M HEXKHUBOW MPUPOJE: Pa3MEPhI, THUIIbI CTPYKTYPHI,
byHKUIHOHATIbHAS 3HAUUMOCTh. OCOOEHHOCTH (PU3HUECKUX U XMMUYECKUX CBOMCTB
HaHoyactull. CamoopraHuszauus. MeTonbl TNONY4YEHUs HaHOYACTHL. MeToabl
u3yueHuss Ha"omatepuanoB. KoHcTpyupoBanue HaHomatepuanoB. HoBsie
TEXHOJIOTUH, CTPOSIIMECS Ha MCIOJb30BAHMM HAHOYACTHUIl M MaTepHaloB,
noiay4yaeMbIx U3 HUX. [[OHSATHE O HAHOTEXHOJIOTMH, KAaK YNPABISIEMOM CHHTE3E
MOJIEKYJISIPHBIX CTPYKTYp. [[Ba moaxona B HAHOTEXHOJIOTHMU: «CBEPXY BHHU3» U
«CHU3Y BBepx». MounekysspHblii cuHTe3 U camocOopka. Hanockomuueckoe
BBIpAlIIBAaHUE KPHUCTAUIOB U TOJUMEPHU3UIMS. YTJIEPOJIHBIE HaHOTPYOKH.
CuHepreTuka. BinsiHe HAHOTEXHOJIOTMI HA Pa3BUTUE TEXHUKU. DKOJIOTHYECKUI
aCIIEKT HAHOTEXHOJIOTUM.

®duznka u ObiT. HarpeBarenwHbie W OCBETUTENBHBIE MPUOOPHI. PasHOBHMAHOCTH
JaMIl: HaKaJIMBAaHMs, FaJOT€HHBIE, TFOMUHECIIEHTHBIE, CBETOAUOIHBIE.
MukpoBosiHoBas nieub (CBY-neus) u npuHIUI ee paboThI.
KUIKOKpUCTAIIMYECKUE JKpPaHbl M AUCIUIEM, UX YCTPOMCTBO. OJIEKTPOHHBIM
tepmomeTp. JlomamHue poOoThl. Paguomnepenatymku W pajgHONPUEMHUKH.



[IpyHIMNIMAIbHOE YCTPOMCTBO TeJieBU30pa W TeieBHAeHUs. CIIyTHUKOBas H
COTOBAas CBS3b.

Xumust 1 ObIT. Morome U yuctsimue cpeAacTBa. [IoBEpXHOCTHO - aKTUBHBIE
BemectBa (ITAB). OrGenuBatenu: xumMudeckue U ontuyeckue. MHceKTHULMABI -
cpenctBa st OOpbObI C HACEKOMBIMH. XHMHYECKHUE CPEICTBA TUTHEHBI U
KocMeTukH. [IuieBsie 700aBKU, UX MAPKUPOBKA.

CunepreTuxka.

[TonsiTue O CHHEpPreTHMKE W CaMOOPTaHHW3alMM OTKPBITHIX cucteM. OOrmiue
NPUHLUIIBI cHHepreTuku. Touka 6udypkauuu u arTpakT. Posib cCUHEpreTHKu Jis
U3Y4YeHUs] TPUPOJHBIX W  COLMAIbHBIX  sABIeHHH. CTpyKTypHpOBaHUE
MaTepUaIbHOrO MUpPA U €ro U3y4YeHHE CIEIUAIbHBIMU pa3ienaMu (GU3NKY.
@DOopMBbI IBH>KEHHS] MATEPHH.

EcTecTBO3HaHHE M HMCKYCCTBO. 30JIOTOE CEYEHHE M €ro HCIOJIb30BaHUE B
MIPOU3BEACHUSAX APXUTEKTYPhl, JKUBOMMCH, CKYJIbNTYpbl. I[locienoBaTenbHOCTH
®uboHayyn, ee MNPUMEHEHHE B HCKyccTBe. PacmpocTpaHeHHOCTh MpaBuIIa
30JI0TOr0 CeueHusi W mnocienoBareabHocTh DuUOOHAUYYM B KUBOM NPHUPOJE.
buonuka n apxuTekTypa. B3anMONpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
JlemoHCcTpanuu.

Tabnuiel, BuAcopparMeHTsl U hoTorpaduu Mo Teme.

[Toptperer: JIx. Yensuka, II. Xwurrca, JL.M. Jlenepmana, M. @apanen,
A.A.bekkepens, M. Cxnanosckad-Kropu, JI. Meitthep, O. ['ann

JlaGopatopusbie onbIThl. 1. 3MepeHne napaMeTpoB KHCTH PYKH

[TpakTrueckas padora Ne 9. U3ydenue saBieHus 31€KTPOMArHUTHON UHAYKIIHH.
[Ipaktrueckass pabora Ne 10. V3ydeHuwe 30J0TOTO CEYECHHS Ha PA3THYHBIX
0o0BeKTax.

Tema 6. Bknaa coBpemeHnHbIX yueHbix B opmupoBanne EHKM (4 gaca)
N3yuyenue Ouorpaduu COBPEMEHHBIX POCCHICKUX YyueHbIX. OIlleHKa BKjIaza
COBPEMEHHBIX pocCUicKuX YyueHblx B (opmupoBanue EHKM. Ilocnennue
OTKPBITHS B 00JIACTH €CTECTBEHHBIX HAYK.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIMU pe3yibTaTaMu O0YUYEeHUS €CTECTBOZHAHUIO SIBIISIFOTCSI:
B I[EHHOCTHO-OPUEHTAIlMOHHON cdepe — BOCHUTAHHE YYyBCTBA TOPJOCTU 32
POCCUHCKHE ECTECTBEHHBIE HAYKH;
B TPYyIOBO cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHEHIIei
o0pa3oBaTenbHOM U MPo(hecCHOHABHON TPAaeKTOPHUH;
B II03HABATEJIbHOW (KOTHUTHBHOW, WHTEIUIEKTyaJIbHON) cdepe — yMeHue
YIPABJIATH CBOEH IMO3HABATEIBHOU EATEIBHOCTBIO.
METAIIPEJAMETHBIE PE3VYJIBTATHI

MertarnpeaMeTHbIMU pe3yibTaTaMu OCBOEHUS IPOTPaMMBI 110
€CTECTBO3HAHMIO SIBJISIOTCS:
— OBJAQJCHUE YMCHHMSMH M HaBBIKAMH pa3JIMYHBIX BHJOB IO3HABATEILHOM
NESATETbHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB TO3HAHUS  (CHCTEMHO-
WH()OPMAITMOHHBINA aHATIN3, MOJCITUPOBAHKE) JUIsI U3YyUEHUS PA3TUYHBIX CTOPOH
OKPYKaIOIIET0 €CTECTBEHHOTO MHPA;
— OBJIQJICHHE OCHOBHBIMH WHTEJUICKTYaJIbHBIMU OlepanusiMu; (opMyITupOBaHHE
TUTIOTE3, aHAJIN3 U CHHTE3, CPaBHEHUE, 0000IICHNE, CHCTEMAaTH3allHs, BHISIBICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;
— (¢opMHpOBaHHE YMEHHUW TE€HEPHPOBATH HJIEM W OIPEACIATH CpEICTBa,
HEOOXOMMBIC JUTSl KX Pealli3alluu;
— (opMHUpOBaHKE YMEHHH ONpPENEATh MEIM U 3a/aud JIeITeIbHOCTH, a TaKXKe
BBIOMPATh CPEJCTBA peaM3alMKk JTHX IeJIeH M TIPUMEHATh Ha TPAKTHKE;
dbopMHpOBaHWE YMEHHMH HCIIOJIB30BATh Pa3IMYHbIC MCTOYHUKH JUIS TTOJYYCHHUS
€CTECTBEHHO-HAYYHOW MH(POPMAIIMH U TTOHUMaHUS
3aBUCUMOCTH OT COJIEpKaHHS U (DOPMBI MPEACTABICHHON MHGOPMAIMHN U IEICH

azpecara.
I[MPEAMETHBIE PE3VYJIbTATHI

10 KJIIACC

BoimyckHuk Ha 6a30BOM YpOBHE HAyUHUTCH:
- IEMOHCTPHUPOBATH HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUHU
4eJIOBEUECKON LIMBUIIN3ALNY;
- BBIJICJIATH IIEPCOHAIBHBIN BKJIAJ BEJIMKUX YYEHBIX B COBPEMEHHOE COCTOSTHUE
€CTECTBEHHBIX HAYK;
- FPAaMOTHO IIPUMEHSATH €CTECTBEHHO-HAYYHYI0 TEPMUHOJIOTHIO IIPY OIIMCAaHUU
SBJICHUM OKPY’KAIOLIETO MUPA;
- 000CHOBaHHO IPUMEHATH IPUOOPHI JIJIs1 U3MEPEHUS U HAOJIIOICHUS, UCIIONb3YS
ONMCAaHNE WIH MPEJIOKEHHBIM AJITOPUTM DKCIIEPUMEHTA C LEJIBIO TOJIYYEHUS
3HaHUU 00 OOBEKTE U3YyUCHUS;
- BBISIBIIAAT XapaKTED SIBJICHUN B OKPYXKAIOLIEN CPeAE, IOHUMATh CMBICTT
Ha0JI0JaeMBIX MPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH;



- MCIIOJIb30BATh ISl OMUCAHMSI XapaKTepa MPOTEKaHUs MPOLECCOB (pU3NMUECKHe
BEJIMYMHBI U ICMOHCTPHPOBATH B3aUMOCBSI3b MEXKIy HUMH,

- OCYIIECTBJIATH MOJICTTUPOBAHNE MPOTEKAHUS HAOTIOAAEMBIX IPOIIECCOB C
Y4ETOM TPaHMI] TPUMEHUMOCTH HCIIOh3yEeMbIX MOJICIICH;

- KpUTUYECKH OIEHUBATh, HHTEPIPETUPOBATH U 00CYKAaTh HH(OpMaIIHIO,
conepkainryrocs B coobmenmsix CMU, pecypcax MHTEpHETA, HAYYHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH;
JIeNaTh BBIBOJIBI HA OCHOBE JIUTEPATYPHBIX JTAHHBIX;

- IPUHUMATh apTyMEHTHUPOBAHHBIC PEIICHUSI B OTHOIIEHUU TPUMEHEHUS
pa3zHOOOpa3HBIX TEXHOJOTUH B MPOPECCHOHATBHON ACSITEILHOCTU U B OBITY;

- U3BJIEKATh U3 OMUCAHUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPONCTB
HEOOXOMMbIE XapaKTEPUCTHKH JIJIs1 KOPPEKTHOTO UX HCIIOIb30BAHUS;

- 00BACHATH MPUHIIUIIBI, TOJIOKEHHBIE B OCHOBY PabOThl PUOOPOB;

- OpPraHU30BBIBATh CBOIO JCSITEILHOCTh C YU€TOM MPUHIIMIIOB YCTOHYHBOTO
Pa3BHUTHUS CUCTEMBI «IIPUPOJa—00IIECTBO—UEIIOBEK» (OCHOBBIBAsACH HA 3HAHUAX O
npolieccax MepeHoca u TpaHcGopMaIiy BEIIECTB U SHEPTUI B SKOCUCTEME,
pa3BUTUU U QYHKITMOHUPOBAHUH OMOC(hEPHI; O CTPYKTYpE MOMYJISAIAN U BUIA,
aanTausX OpraHu3MoOB K CpeJie OOMTaHMsI, CBOMCTBAX SKOJIOTHUECKHUX
($aKkTOpOB; PYKOBOJACTBYSCH MPUHIIUIIAMHU peCcypcocOepekeHns u 6€30MacHOTO
NPUMEHEHHUS MaTEPUaJIOB U TEXHOJIOTHIA; COXpaHssi OMOIOTHUECKOe
pazHooOpasue);

- 000CHOBBIBATDH MPAKTUUECKOE UCTIOIB30BAHUE BEIIECTB U UX PEAKIUi B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHATH POJIb ONPEACIICHHBIX KIaCCOB BELIECTB B
3arpsiI3HEHUH OKPY>KaIOIIEH CPeIbl;

- IEHCTBOBATh B paMKax MPaBUJI TEXHUKU 0€30MaCHOCTH U B COOTBETCTBHH C
UHCTPYKIUSAMHU IO TPUMEHEHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH, OBITOBBIX
AIIEKTPUIECKUX MTPUOOPOB, CIIOKHBIX MEXaHU3MOB, TOHUMas €CTECTBEHHO-
HAy4YHBIC OCHOBBI CO3/IaHUs TIPEITUCAHUH;

- (hopmupOBaTH COOCTBEHHYIO CTPATETHIO 37J0POBHECOCPETAIOIIETO
(paBHOBECHOI'0) MUTAHUS C YYETOM OHOJIOTHYECKOH 11e71ecO000pa3HOCTH, POJIU
BEIIECTB B MUTAHWU M KU3HEIEATEITHHOCTH JKUBBIX OPTaHU3MOB;

- 00BSACHATH MEXaHHU3M BIIUSHUS Ha )KHBBIC OPTAHU3MBI AJIEKTPOMArHUTHBIX BOJIH
Y paJMOaKTHBHOTO U3ITyUEHUS, a TAK)KE ICUCTBUS aJIKOTOJISI, HUKOTHHA,
HapKOTUYECKUX, MyTareHHBIX, TEPATOrC€HHBIX BEILIECTB Ha 3/I0pPOBbE OpraHU3Ma U
3apOJIBIIIEBOE PA3BUTHUE;

- BBIOMPATH CTPATETUIO MOBEACHUS B OBITOBBIX U YPE3BBIYAMHBIX CUTYAIIHSAX,
OCHOBBIBASICh Ha TOHUMAaHHUH BIIMSHUS HA OPTaHU3M YeloBeKa (PU3NUECKHUX,
XUMHUYECKHUX U OMOJIOTUYECKUX (PAKTOPOB;

- OCO3HAHHO JICWCTBOBATh B CUTYallMU BHIOOpA MPOAYKTA WM YCIYTH, TPUMEHSS
€CTECTBCHHO-HAYYHbBIE KOMIICTCHIINH.

11 KIIACC

BLIHYCKHI/IK Ha 0a30BOM YPOBHC ITOJYYUT BOSMOXHOCTH HAYYHUTHCA:



- BBITIOJIHATH CAMOCTOSATEIbHBIE SKCIIEPUMEHTBI, PACKPBIBAIOLIME TOHUMAHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX MTOHSATUH U 3aKOHOB, COOJII0/1as MPaBUiia
0e3omacHoi paboThI; MPEICTABIATH MOJTYYEHHBIE PE3YyJIbTaThl B TAOJUYHOM,
rpaduyuecKkoil Ui TEKCTOBOM (hopMe; JieTaTh BHIBOIbI HA OCHOBE MOTYYEHHBIX U
JUTEPATYPHBIX TAHHBIX;

- OCYILECTBIIATh CAMOCTOSITEIbHBIN Y4eOHbBIN TPOEKT WM UCCIIEI0BAHKE B
00J1aCTH €CTECTBO3HAHUSI, BKIIOYAIOLIUHN ONpe/eeHIe TEMbI, TOCTAHOBKY LIETU U
3aJ1a4, BBIJIBH)KEHHE TUIIOTE3bI U IyTEH €€ SKCIIEPUMEHTATBHON TPOBEPKH,
IIPOBEICHHUE IKCIIEPUMEHTA, AaHAJIU3 €0 PE3yJIbTATOB C YYETOM IMOIPEIIHOCTH
u3MepeHusi, popMyIMpOBaHUE BHIBOJOB U MPEICTABICHHE TOTOBOTO
UH(GOPMAITMOHHOTO TPOAYKTA;

- 00CyK/1aTh CYIIECTBYIOIINE JOKAIbHBIE U PETUOHAIBHBIE TPOOIEMbI
(3KOJIOTUYECKUE, FHEPTETUUECKUE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATH B IMCKYCCUU BO3MOKHBIE ITyTHU UX PEILICHUSI, OCHOBBIBASICh Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HAXOJIUTh B3aUMOCBSI3U MEXAY CTPYKTYPOMl U PyHKIUEH, IPUUHUHOMN U
CJIeICTBHEM, TEOPUEH U (paKTaMU MPHU aHATU3€ MPOOJEMHBIX CUTYALUI U
000CHOBaHMY TPUHUMAEMBIX PEIICHUI HA OCHOBE €CTECTBEHHO-HAYYHBIX
3HaHMWI; OKa3bIBATh B3aUMOCBSA3b MEXKIY 00JIACTAMU €CTECTBEHHBIX HAYK.
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