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Pabouas mporpamma mo mnpenmery «EcrtectBo3nanme» mns 10-11 kmacca

COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHO-TIPABOBBIMU JIOKYMEHTAMMU:

PabGouas mnporpamma 1o Owomorumm mis 10-11 kmaccoB cocraBieHa B

COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMU JIOKYMEHTAMU:

o ®denepanbHblii 3akoH Poccutickoit deaeparuu ot 29.12.2012 1. Ne 273-D3"006
oOpazoBanuu B Poccuiickoit deneparuun" (¢ ”3BMEHEHUSIMU U IOMIOJIHEHUSIMHU )

e Ilpukaz MunucrepcrBa oOpa3zoBaHusd M Hayku Poccuiickoil denepauuu OT
17.05.2012 roma Ne 413 «O06 ytBepxacHuN (PeaepaabHOTO TOCYIapCTBEHHOTO
o0pa3oBaTeILHOTO  CTaHAapTa CpeaHero  obmiero  oOpaszoBaHus» (¢
M3MEHEHUSIMU U JOTIOJIHEHUSIMU );

e (QOcHoBHas oOpa3zoBaTeIbHas IporpaMma cpeaHero oodiero oopazoBanusi MbY
«IIIkoma Ne 72», cocTaBlicHHass Ha OCHOBE IPUMEPHOW OCHOBHOM
o0pa3zoBaTeIbLHON MPOrpaMMbl cpeHero odiiero oopa3zoBaHus, OJ00pPEHHOU
peuieHueM (QeAepabHOr0 y4eOHO-METOUYECKOTO O0OBEIUHEHUSI IO O0IIEMY

obpazoBanuto (mpoTokoia ot 12 mas 2016 . N 2/16-3);

e EcrectBo3nanue. ba3obiil ypoBeHb.10—11 kiaccel : pabouas nporpamMmma K
muauu YMK O.C.I'aGpuenss u np. : yueOHO-MeToauueckoe nocodue. /O. C.
[Mabpuensy, C. A. Cnankos. -M.: Jlpoda, 2017.

Jannas Pabouas nporpamMmma opueHTHpOBaHa Ha paboTy ¢ y4eOHUKAMHU:

Kaace Ha3BaHnue ABTOp HN3parenbcTBO
yuyeOHHMKA
10 EcrecTBO3HaHME. IMabpuensa O.C. Ipoda
ba3oBbIll YpPOBEHD
11 EcrecTtBo3HaHue. IMabpuensu O.C. Hpoda
ba30BbIll YPOBEHD

l. Ilnanupyembie pe3yJbTAThI OCBOCHUA Y4e0OHOI0 NpeaMeTa
«EcTecTBO3HaHHE»
JIn4HOCTHBIE Pe3yJIbTAThI OTPAKAIOT:
- POCCHUHCKYI0 TPa)xJaHCKyI0 HJIEHTUYHOCTb, MATPUOTU3M, YBAKEHHUE K

CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoamHON, TropaocTtu 3a CBOU



Kpaii;

- c(hopMUPOBAaHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJIbTYp, @ TAK)KE Pa3THIHbIX (OPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO
MeCTa B OJIUKYJIBTYPHOM MHPE;

- c(hopMUPOBAaHHOCTb OCHOB CaMOpa3BUTUSI U CAaMOBOCHHUTAHHUS B
COOTBETCTBHM C OOIIECUETOBEYECKUMHU LIEHHOCTSIMU W HJI€AJIaMH TPaXJAHCKOTO
OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHOM, TBOPYECKOW W
OTBETCTBEHHOM JESITENHHOCTH;

- HaBBIKM COTPYJAHUYECTBA CO CBEPCTHUKAMU, NETbMHU MJAIIETO BO3pacTa,
B3pOCIBIMM B 00Opa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIHHOCTH;

- HpPaBCTBEHHOE CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHS
0O0IIIEYeIIOBEYECKUX IIEHHOCTEH;

- TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHUCIE
caM000pa30BaHUI0, HAa TMPOTSHKEHUM BCEH KU3HH, CO3HATEIBHOE OTHOIIECHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEHIHONW NpOoQecCHOHANbHOU U
OOIIECTBEHHOM JIEATEIHLHOCTH;

- OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KaKk COOCTBEHHOMY, TaK U IPYTHUX JIIOJICH;

- OCO3HAHHBIN BBIOOp OyyIiel mpodeccur U BO3MOXKHOCTEH pealin3aliuu
COOCTBEHHBIX )KU3HCHHBIX TIJIAHOB.

JTuunocmuvimu pesyromamamu 00y4eHus ecCmecmeo3HaHUuI0 AGAANOMCA:
8 YEHHOCMHO-OPUEHMAYUOHHOU Cc@hepe — BOCIHTAHHE 4YYyBCTBAa TOPIOCTU 3a
POCCUNCKHE ECTECTBEHHBIE HAYKU;

6 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalIbHEHIIEH
oOpa3oBaTenbHOM 1 MPoheCcCHOHATHHON TPACKTOPHH;

B NO03HABAMENbHOU (KOSHUMUBHOLU, UHMENLIeKmYalbHol) cgepe — yMEHUE
YIIPABJISITh CBOEH MTO3HABATEIILHON 1€ TEIBHOCTHIO.

MertanpeaMeTHbIe pe3yJbTAThI OTPAKAKOT:



- YMEHHE CaMOCTOSITEIbHO ONPENENATh LEIU ACSITEIbHOCTH U COCTAaBISATh
IUIaHbI JEATEIbHOCTH;

CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATH
NeATEIbHOCTh; HCIOJNb30BaTh BCE BO3MOXKHBIE PECYpPChl I JOCTHKEHUS
IIOCTaBJICHHBIX LIeJIEH U peannu3aliy IJIaHOB JeSTEIbHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUHU B PA3JIMYHBIX CUTYAIUSIX;

- BJIaJICHWE HaBBIKAMHM TI03HABATEIHHOM, YYCOHO-HCCIEAOBATEIILCKON W
IPOEKTHON JEsTeIbHOCTH, HABBIKAMM pPAa3pELIEHUs] MpOoOJIeM; CIHOCOOHOCTh M
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aad,
NPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHUS;

- BJIQJICHHME HAaBBIKAMM II03HABATEIbHOW pPEQPIEKCHUH KaK OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMI, IPAHMI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX IIO3HABATEIBHBIX 33/1a4 U
CPEICTB UX JOCTUKEHUS.

MeranpeaMeTHble pe3yJbTaThl OCBOECHHS OCHOBHOW 0Opa3oBaTEIbHOU
IPOrpaMMBbI MIPEICTABICHBl TPEMs IPYNIIAMU YHUBEPCAIbHBIX YUEOHBIX EHCTBUI
(YY)

1. PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1eliCTBUA

BbInyCKHMK HAY4YUTCH:

CaMOCTOSATENIbHO ONPENENATh LENH, 3aJaBaTh NapaMeTpbl U KPUTEPHH, T10
KOTOPBIM MO>KHO ONPEJEIUTh, YTO LIEJIb JOCTUTHYTA,;

OLICHMBATh BO3MOXKHbIE TOCIEIACTBUS AOCTUKEHHUS MOCTABICHHOW IIENH B
NEeATEIbHOCTH, COOCTBEHHOW KM3HU M KU3HU OKPYXKAIOIIUX JIFOJE€H, OCHOBBIBASICh
Ha COOOpakeHUAX 3TUKHU U MOPaJIH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

OLICHMBATh PECYpChl, B TOM YHCJIE BpEeMs W JApPYyTHE€ HeMaTepuallbHbIC
pecypcbl, HEOOXOIUMBIE J1s1 JOCTUKEHUS MOCTABICHHOM 1IeJu;

BbIOMpATh MyTh TOCTHXKEHUS 1I€JIM, IUIAHUPOBATh PELICHHE MOCTABJIEHHBIX

3aJia4, ONITUMHU3UPYS MATCPHUAJIbHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;



OpraHu30BbIBaTh JI(PPEKTUBHBIN TOUCK PECYpPCOB, HEOOXOAMMBIX IS
JOCTH>KEHHSI IOCTABJICHHOM LENH;

CONOCTABJISATh IOJYYECHHBIM pe3yJbTaT JESITENBbHOCTH C MOCTABIEHHON
3apaHee LENbIO.

2. ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

BbINyCKHUK HAYYHUTCH:

MCKaTh U HAXOJIUTh O00OOIIEHHBIE CIIOCOOBI pelieHus 3a1ad, B TOM YHUCIIE,
OCYUIIECTBJISATh Pa3BepHYThIM MH(GOPMAIIMOHHBIN MMOUCK M CTAaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHBIC) 33/1a4U;

KPUTUYECKH OLEHUBATh M HWHTEPIPETUPOBATh HH(GOPMAIMIO C Pa3HbIX
MO3UIIMNA, pacro3HaBaTh U (UKCUPOBATH MPOTHUBOpEUMs B HHOOPMAIMOHHBIX
HMCTOYHUKAX;

UCIIOJIB30BaTh  PAa3JINYHBIE  MOJEIIBHO-CXEMAaTHYECKUE CpPEICTBA  JJIA
MPEACTABICHUS] CYHIECTBEHHBIX CBSI3€M M OTHOIIECHWI, a TaKXe MPOTUBOPEUUH,
BBISIBJICHHBIX B MTH()OPMAIIUOHHBIX UICTOUHHUKAX;

BBIXOJUTh 32  paMKd  y4eOHOro  mpeamMeTra W OCYIIECTBISATH
LEJICHANPABICHHBIA MOUCK BO3MOXKHOCTEH MJisi IIMPOKOTO MEPEHOCa CPEICTB U
CIT0CO0OB JICHCTBUS;

BBICTPaWBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTrpaHUYEHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHUS;

MEHSTh U yJIEpKUBATh Pa3HbIC MTO3UIIMU B II03HABATEIILHON JIEATEIbHOCTH.

3. KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIC JeHCTBUSA

BbINyCKHMK HAYYHTCH:

OCYLIECTBJIATH ACJIIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJBIMH, MNOA0MPATh NAPTHEPOB MJsl JIETOBOM KOMMYHUKALIMM HUCXOIs W3
COOOpaKEHUM PE3YyIHTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUYHBIX CUMITATHA;

KOOPJIMHUPOBAaTh W  BBIMOJHATH pabOTy B  YCIOBUSX PEANBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BEpHYTO, JIOTMYHO M TOYHO W3JIaraTb CBOK TOYKY 3pEHHA C

HCIIOJIB30BaHUEM aACKBATHBIX (YCTHBIX 151 HI/ICBMCHHBIX) A3BIKOBBIX CPCICTB,



BBICTPAWBATh JEJOBYI0O U OOpa30BATENbHYI0O KOMMYHHKAIIMIO, H30eras
JUYHOCTHBIX OLIEHOYHBIX CYXJEHUM.

Memanpeomemuvimu  pe3yiomamamu  0C60€HUA  NPOZPAMMbBL  NO
eCmecmeo3HaAHUI0 AGNAIOMCA:
— OBJIAJICHHE YMEHHUSIMU M HAaBbIKAMHM PAa3JIMYHBIX BHUAOB I103HABATEIIBHOM
NESATEIbHOCTH, TPUMEHEHUSI OCHOBHBIX METOJOB MO3HaHUS  (CHCTEMHO-
WH)OPMAITMOHHBIA aHAIM3, MOJICIMPOBAHUE) Ui M3YYCHHS Pa3IUIHBIX CTOPOH
OKPY’KAIOLIEr0 €CTECTBEHHOTO MUPA;
— OBJIaJICHHE OCHOBHBIMHU WHTEIJICKTYaJIbHBIMU ONEpalusiMu: pOopMyJIupOBaHUE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3all1s, BhISIBJICHUE
MPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;
— ¢opMupOBaHHE YMEHHMI TE€HEpUpPOBATh WJAEH U OINPEIETsATh CpEJCTBa,
HEO0OXOMMBbIC JUISI UX peallh3alliiy;
— (opMHUpOBaHUE YMEHUH ONPENENATh IEIU U 33Jaud JEATEIHbHOCTH, a TaKXKe
BBIOMpaTh CpEACTBA pealiv3allid OSTUX LeJied U MNPUMEHATh Ha MPAKTHUKE;
dbopMHpoBaHUE YMEHUI HCHOJIB30BATh PA3JIUYHBIE WCTOYHHUKHU JJISI TOJYYCHUS
€CTEeCTBEHHO-HAYYHOU MH(POpPMAIIUU U TOHUMAHUS
3aBUCUMOCTH OT COJEpKaHusi U (HOPMBI TIPEACTABICHHON HMHGOPMAIMKM U TEJeH
aapecara.
IIpeameTHbIE pe3yIbTATHI

"EctectBo3Hanue" (6aszoevlii ypoeeny) - TpeOOBaHUSA K IPECIAMETHBIM
pe3yabTaTtaMm OCBOEHUS WHTETPUPOBAHHOTO y4eOHOTO npeamera
"EcTecTBOo3HaHUE" OTpakaroT:
1) chopMupoBaHHOCTH MPEICTABICHUN O 1ETOCTHOW COBPEMEHHOMN €CTECTBEHHO-
HAy4yHOM KapTHHE MHUpa, O IMPUPOAEC KaK EOUHOM LEJIOCTHOM CHUCTEME, O
B3aMMOCBSI3M YENIOBEKA, MPUPOJLI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeereHHol;
2) BIaJeHUE 3HAHUSMU O HaWOOJIeE BAXKHBIX OTKPBITUSIX M JOCTHUXKEHUSIX B
00JIaCTH €CTECTBO3HAHUS, MIOBIIMSBIINX HA YBOIIOIUIO TIPEICTABIICHUN O TIPUPOJIE,

Ha pa3BUTUC TCXHUKHU U TCXHOHOFHﬁ;



3) chopMHpOBAaHHOCTH YMEHHSI MPHUMEHSTh €CTECTBEHHO-HAY4YHbIC 3HAHHS IS
OOBSICHEHHSI OKPYXAlOUIMX SIBJICHHWM, COXPaHEHHUs 370pOBbs, OOeCIeYeHHUs
0€30MacHOCTH  KU3HENEATENHOCTH, OEpeKHOr0 OTHOILIEHUS K  MPUPOJIE,
PALMOHAIIBHOTO MPUPOIONOJIB30BAHUSA, @ TAKKE BBIIOJHEHHUS POJIU IPAMOTHOTO
MOTPEOUTENS;
4) chopMHUPOBAHHOCTH MPEJICTABICHUNA O HAYYHOM METOJE MO3HAHUSI MPUPOIBI U
CpEIICTBAX M3y4YEHUs MEramMHMpa, MAKpOMHUpa U MUKPOMHPA; BIAJICHUE MPUEMAMH
€CTECTBEHHO-HAYYHBIX  HAOJIOJCHUM, ONBITOB HCCIEAOBAHUM U  OLEHKH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;
5) BlIageHuEe NOHATUHHBIM aNnaparoM €eCTECTBEHHBIX HAyK, MO3BOJISIOLIUM
MO3HABaTh MUpP, Y4aCTBOBATh B JUCKYCCHSX 10 €CTECTBEHHO-HAYYHBIM BOMIPOCAM,
UCIIOJB30BaTh  pa3IMYHbIE  UCTOYHUKM  HWHGOpMAUM  JJI1  TMOJTOTOBKHU
COOCTBEHHBIX pabdOT, KPUTHUECKHU OTHOCUTHCS K coobmenussM CMU, coneprxanium
Hay4HYI0 HH(OpMaIIHIO;
6) chOopMHUPOBAHHOCTh YMEHHI MOHMMATh 3HAYUMOCTH E€CTECTBEHHO-HAYYHOTO
3HaHUS i1 KaXIOro 4YeJlOBEKa, HE3aBUCHMO OT €ro npoQeccuoHaIbHON
JEATEIIbHOCTH, pa3ianudaTh (PaKkThl U OLIEHKU, CPABHUBATH OIIEHOYHBIC BHIBOJIBI,
BUJIETh UX CBA3b C KPUTEPHUSIMU OLEHOK M CBSI3b KPUTEPUEB C OINpPEICICHHON
CUCTEMOU LIEHHOCTEM.

B pesyabrare u3ydenuss y4eOHOro mpeamera «EcrecTBo3HaHuMe» Ha
YPOBHE CpeHero 001ero o0pa3oBaHus:

BpinyckHUK HA 02a30BOM YPOBHE HAYYHMTCS:
- IEMOHCTPUPOBATH HA MIPUMEPaX PoJib €CTECTBO3HAHUS B PA3BUTHH YEJIOBEUYECKOM
IMBWJIN3ALINH;
- BBLACIIATH NEPCOHAIBHBIN BKIJIAJ BEJIMKUX YYEHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HAYK;
- IPaMOTHO MPUMEHATh E€CTECTBEHHO-HAYYHYIO0 TEPMHHOJIOTHIO TPU OINKHCAHUU

SIBJICHUM OKPYKAIOLIET0 MUPA;



- 000CHOBAaHHO MPUMEHSATH MPUOOPHI I U3MEPEHUS U HAOTIOACHHUS, UCTIONb3YS
OMKCAaHUE WM TPEIIOKEHHBIA aNTOPUTM JKCHEPUMEHTA C LENbI0 MOTyYeHHS
3HaHUN 00 O0BEKTE U3YUCHUS,

- BBUBIISATH XapakTep SBJICHUM B OKpYXKalolleld cpeae, MOHMMATh CMBICTT
HaO0JII0aeMbIX MIPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;

- HCIIONB30BaTh JJIsI ONMUCAHUSI XapaKTepa MPOTEKaHWsl MpPOoLEecCcoB (HU3NUYECKUE
BEJIMUMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIYy HUMH,

- OCYUIIECTBJISATH MOJCIIMPOBAHUE MPOTEKAHUS HAOJI0IaeMbIX TIPOLIECCOB C YYETOM
TpaHUI] IPUMEHUMOCTH UCIIOJIB3YEMBIX MOJIENICH;

- KPUTHYECKH OIICHUBATh, HHTEPIPETUPOBATH M OOCYXAaTh HH(POPMAIHIO,
coneprkartiyrocst B coobmenusix CMU, pecypcax UHTepHeTa, HAy4YHO-TIOMYISPHBIX
CTaThsIX C TOUYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JI€JIaTh BHIBOJIbI HA
OCHOBE JINTEPATYPHBIX JaHHbIX;

- TNPUHUMATh ApPTYMEHTUPOBAHHBIC PpEIIEHUS B OTHOIICHUH TMPUMEHEHHUS
pa3HOOOpa3HBIX TEXHOJIOTHI B IPO(ECCHOHATIBLHOM I€ATEIbHOCTH U B OBITY;

- W3BJEKaTh M3 OIHUCAaHUS MalIMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEO0OXOIMMbIE XapaAKTEPUCTHKH JJI1 KOPPEKTHOTO UX UCIIOJIb30BAHMS;

- OOBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pabOTHI TPUOOPOB;

- OpraHu30BbIBaTh CBOIO JIEATEIBHOCTh C YYETOM MPUHIUIIOB YCTOWYUBOTO
Pa3BUTHS CHCTEMBI «IIPUPO]1a—00IECTBO—YEIOBEK» (OCHOBBIBASCH HA 3HAHUSX O
nporeccax IepeHoca U TpaHCopMaluy BELIECTB M HHEPrHil B HKOCHCTEME,
pa3BUTHM U (PYHKIMOHUPOBAHUU OHOC(hEpBl; O CTPYKType MONYJSALHMH U BUJA,
aJanTalusIX OpraHu3MoB K cpefie OOUTaHus, CBOMCTBAX HKOJIOTHYECKUX (PaKTOPOB;
PYKOBOJCTBYSCh MPHUHIMIIAMU pecypcocOepexeHust 1 0€30IacHOro MpUMEHEHUs
MaTepUasioB U TEXHOJIOTUI; COXpaHsisa OUOJIOruuecKkoe pazHoodpasue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIOIb30BAHUE BEUIECTB W HX peakuud B
IPOMBIIIJIEHHOCTH U B OBITY; OOBSICHATH POJIb OMPECICHHBIX KIACCOB BEIIECTB B
3arpsi3HEHUH OKPY KAIOIEH Cpeibl;

- JIEHCTBOBAaTh B paMKax MpaBWJI TEXHUKH O€30MaCHOCTH M B COOTBETCTBUU C

HHCTPYKIUAMU IO ITPHUMCHCHUIO JICKApPCTB, CPCACTB OBITOBOM XUMHU, OBITOBBIX



AIIEKTPUYECKUX TMPUOOPOB, CIOKHBIX MEXaHHU3MOB, IIOHHMas €CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3JIaHUS MPEIIUCAHUIA;

- (dbopMupoBatTh COOCTBEHHYIO CTpPAaTEruio 3JI0pOBbECOEPEraroIIero
(paBHOBECHOI'0) MUTAaHUA C YYETOM OHOJIOTMYECKON 11e51ecO00pa3HOCTH, POJIH
BELIECTB B MUTAHUU U KU3HEJEATEIBHOCTH KUBBIX OPraHU3MOB;

- 00OBACHATH MEXAHWU3M BIIMSHHUSA HA >KUBBIE OPTaHU3MBbI HJIEKTPOMATHUTHBIX BOJH
U PAJMOAKTUBHOTO M3JIY4YCHHs, a TakKe JCHCTBHS alIKOrojsl, HHUKOTHHA,
HapKOTUYECKUX, MyTareHHbIX, TEPATOICHHBIX BEIIECTB Ha 370POBbE OpraHU3Ma U
3apO/IbIIIEBOE PA3BUTHE;

- BbIOMpaTh CTPATETHIO TMOBEJACHHS B OBITOBBIX W UYPE3BBIUANHBIX CUTYAIMSX,
OCHOBBIBasICh Ha TIOHMMAaHUU BIIMSHUS Ha OpPraHU3M uYeloBeKa (PU3MUECKHUX,
XUMUYECKUX U OMOTOTHYECKUX (PaKTOPOB;

- OCO3HAHHO JEHCTBOBAaTh B CUTyallud BbIOOpa MPOIYKTa WIN YCIIyTH, IPUMEHSI
€CTECTBEHHO-HAYYHbIE KOMIIETCHIINH.

BoinyckHuk na 6a3060m ypoeéHne noayuum 603MOHCHOCHb HAYUUMbCA:

- BLINOJIHAMbL CAMOCMOAMENbHbIE IKCHEPUMEHMbL, PACKPbIBAIOWUe HOHUMAHUE
OCHOGHBIX eCMeCMBeHHO-HAYYHbIX NOHAMUU U 3aKOHO8, CcoOnooas npasuna
OezonacHoli pabomvl; npeocmasisimy NOJY4YeHHble pe3yabmamvl 6 MaOIUYHOU,
epaghuueckol unu mexcmoesou gopme; O0enams 6bl600bl HA OCHOBE NOJYYEHHbIX U
JUMEPAmypHuIX OAHHBIX,

- OCYWecmenAms CamMoCmosAmMenbHbll YUeOHbll NPOeKm UMU UCCIe008aHUe 6
obaacmu ecmecmeo3HaHUs, GKIIOUAIOWUL onpedeleHue membl, NOCIMAHOBKY Yeau
U 3a0a4, BbIOBUIICEHUE SUNOmME3bl U NYMel ee IKCNepUMEHMANbHOU NPOoSepKuU,
npogeoenie SKCHepUMeHmd, aHAIUu3 e20 pe3ylbmamos C Y4emoMm NOoZpeuHoCmu
usmepenus,  Qopmynuposanue  6b160006 U  NPeOCMABIeHUe - 20MoB020
UHGOPMAYUOHHO20 NPOOYKMA,

- obcyacoams  cywecmeyiowjue  JIOKANbHble U PeSUOHANIbHbIE  NpoOIeMbl
(aKON02U"eCKUe, IHEpeemUiecKue, Cblpbegble U m.o.);

- 000CHO8bIBAMb 68 OUCKYCCUU BO3MOJICHbIE NYMU UX peuleHUs, OCHOBbIBASACH Ha

eCmeCcme€eHHO-HAYUYHbIX 3HAHUAX,



- HAXo0umb 83AUMOCEA3U MedHCOY CMPYKMYpou U (QyHKyuel, NPUYUHOU U
creocmeuem, meopueu U @Gakmamu npu amaiuze NpooONeMHLIX Cumyayui u
000CHOBAHUU NPUHUMAEMbIX PeUeHUll HA OCHOBe eCMeCmMBeHHO-HAYYHbIX 3HAHUUL,

nokaswsleambs 83AUMOCBA3b M@Jdey obnacmamu ecmecmeeHHbix HAyK.

Il. Conepxanue yueoHoro npeamera «EcrecTrBoznanue» 10 kiacc.
Beenenne (4 1)

BBenenue B ectectBo3Hanue. [lpupona-cpena odutanusi 1 ICTOYHUK KU3HU
yesjoBeKa. B3auMOOTHOIIEHUST YeoBeKa U MpUPObl, X auanektuka. [Ipupona —
HMCTOYHUK TBOPUECKOTO BIOXHOBEHUSI JICSITENICH UCKYCCTBA.

EcrtecTBO3HaHMe — eAMHCTBO HayK O mpupoje. Matepus u QopMmbl ee
cymiecTBoBanus. Jluanektuka ectecTBO3HaHUS. OCHOBHBIE ATallbl €r0 Pa3BUTHSL.
[ToHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYYHBIX 3HAHHI O IPUPOJIE.

Jemoncmpayuu. BuneodparMeHTsl (MO CENTbCKOXO03IUCTBEHHBIX YTIOJUH,
Kapbepbl 4 JAOOBIYM YIJIS U PYAbl, METAUTypruyecKrue KOMOWHAThI, ra3o- U
HedTenporoapl, dhaotwinu, I'IC, TOL u ADC, mocueacTBus 3eMICTPSICEHUN U
I[yHaMH, MCYE3HYBIIHUE BUIbI PACTEHUNW U >KUBOTHBIX); PEHNPOAYKIUU KAPTUH
BEIIUKHX XYJI0KXHUKOB C TIeH3aKaMu U ApyruMHu oO0bekTamu mpuposl (Ilumkuna,
JleButana, AiiBazoBckoro, Hona wu 1p.); My3bIKaJbHBIE (DparMeHTHI,
MOCBSIIIICHHBIC siBJIeHUsIM TIpupoibl (HakikoBckuii, Cen-Canc, beTxoBeH u ap.).

[TopTpeTsl y4eHBIX-€CTECTBOUCIIBITATENCH, BUACO(DPArMEHThI 10 HUCTOPHUH
BO3HUKHOBEHUS U PA3BUTUS PUZUKU, XUMUHU U OUOJIOTUH
Tema 2. EcTecTBO3HAHHME U MeTOAbI NO3HAHUSA MuUpa (16 1)

B3aumoceazv mexncoy naykoit u mexnonocuamu. Mcmopus uzyyeHus npupoowl.
Ilpocpecc 6 ecmecmeeHHbIX HAYKAX U €20 B6KIAO 6 pa3eumue YueUIU3AYUU.
Memoobl Hayunoeo nosHawus u ux cocmasigowue: HabarooeHue, UMepeHue,
9KCNEepuUMeHm, Mooeauposanue, 2unomesd, 8vleoo, nocmpoenue meopuu. OopMel
MO3HAHUS: HaydyHOe W HeHaydyHoe. JlBa ypoBHA Hay4dyHOTO IIO3HAHUS:
AMIIUPUYECKUN (UYBCTBEHHBIU, OMBITHBIN) W TEOPETUUYECKHI (pallMOHAIBHBIN).

MopnenupoBaHue Ha TEOPETUYECKOM YPOBHE TIO3HAHUSA U THUIBI Mojeel



(upeanbHas, aHaJIOrusi, Marematuyeckasi). Pojib MBICIEHHOTO SKCHEPUMEHTa U
MAaTEMATHYECKOT0 MOJECIMPOBAHUSA B CTAHOBICHUM W PA3BUTHU E€CTECTBEHHBIX
HayK. PyHOameHnmaibHble NOHAMUS eCMeCcmM803HAHUSL.

H3eik  ecmecmeo3nanuna. buonocus. buonormyeckas cucTeMaTMKa U €€
BLKHEMIINE TaKCOHbl. bHHOMHMHanbHasgs HoMeHkiatypa. [lonstue Buna.
Cucrematuka XUBOTHBIX. [loHsATne moponbl. Cucrematuka pacreHuil. llonsitue
copra. buonormyeckas HOMEHKJIIaTypa — OCHOBa  MpPO(ECCHOHAIBHON
NeATeNIbHOCTH. Xumus. TpuBuanbHble Ha3BaHuA. PalmoHanbHas HOMEHKJIATYpA.
Mexnaynaponnas HomeHnkiarypa MIOITAK.

XUMHUYECKHE BJIEMEHThl M TMPOMCXOXKACHHE uX Ha3BaHuil. Kiaccudukanms
HEOPTaHUYECKUX BEIIECTB (OKCHIBI, KUCIOTHI, OCHOBAHHUS, COJM) W MPUHLHUIIBI
oOpa3oBaHus MX Ha3BaHUW. Qu3uxa. EquHUIB n3MepeHus: PU3NYECKUX BEJIMUYUH
Ha Pycu. Epununusl usmepenus (QU3MYeCKUX BEIUYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexIyHapoJHasi CUCTEMa €IUHUI] U3MEPEHUS] (PU3UYECKUX BEIUYUH —
CH. OcHOBHbIE U TIPOU3BOJIHBIC €UHUILIBI U3MEpeHus Pusznueckux BeanuuH CU.

Ecmecmeennonayunvie nonamus, 3aKoHvl u meopuu. ECTECTBEHHOHay4yHbIC
noHsATusl. KoHkpeTHble U aOCTpaKTHbIE €CTECTBEHHOHAYUYHbBIE MOHSATUS. 3aKOHBI
ecTecTBOo3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTeabHbIE TEOPUU U
o0BsicCHUTENbHBIE TeopuH. [IporHO3upyIOIIas POk ECTECTBEHHOHAYYHBIX TEOPHA.

Ecmecmeennonayunaa kapmuna mupa. KapTuHbl Mupa: pelnuruo3sas, ObIToBas,
XyloKecTBeHHas1. Ecmecmeennonayunas kapmuna mupa (EHKM). DBomonus
EHKM wu ee »arambl: apuUCTOTENEBCKHM, HBIOTOHOBCKUHM, SUHINTCHHOBCKAA
peBosmtonusi.  IIpuHIMIBI  TO3HAaHWS B €CTECTBO3HAHUM:  COOTBETCTBHS,
JOIIOJIHUTEIIBHOCTH, IPUYUHHOCTH, CHMMETPUH.

Mupuvi, ¢ Komopvix mut ncugem. IIlpumepvl cucmemamuszayuu U HA2ASAOHO20
npeocmasieHus HAY4YHO20 3HAHUA: npOCMpPaAHCMBEHHO-6PEMEHHbLE
Xapakxmepucmuky (HAHOMUP U MUKPOMUD, MAKPOMUD, mMe2amup). 1" paHuIbl MUPOB
U YCJIOBHOCTb 3THX TpaHUll. Poib HayuHulXx O0OCMUdICEHUNl 8 CO30aHUU HOBbIX
mexwnonoaull. Ieomoyusi mexnonozuu. IlpuOopbl UIsI W3y4eHHS MHUPOB, WX

HBOJIIOIUSL OT CBETOBOr0 MHUKpockomna P.I'yka 110 CKaHHpYIOLIEro TYHHEIbHOTO



mukpockona (CTM) u aromHo-cunioBoro mukpockona (ACM). MonekynsapHoe
pacrio3HaBaHWE€ W €ro poJjib B MPUPOAEC M JKU3HU ueloBeka. KommbroTepbl
OyIyIIero.
Jemoncmpayuu. Tloptpetsl yueHbix - ectectBoucnbiTateneit (I'.I'amumnes,
H.MenneneeBa, I'.Mennens, H. bekeroBa, M. ®apanaes), pa3audHbIc
MaTepuajibHble (Qu3ndeckue (dIeKkTpodopHas MalimHa — MOJENb MOJIHHH,
KPUCTAUTNYECKUE PEUICTKU PA3JIMUHbIX TUIOB), OMOJIOrMYecKue (MK LIBETOB,
OpraHoOB TeJla YesoBeka), reorpaduueckue (rinodyc, KaprTa, TeJuTypuil),
XUMUYECKHE (IIapOCTEPKHEBBIE M OOBEMHBIC MOJCIH MOJICKYJ Pa3IMYHBIX
BemiecTB). Cnalipl ¢ MojieNisiMU cTpoeHust aroma TomcoHna u Pesepdopaa.
OTHOCHUTENIBHOCTh TMOHATUS TYCTOTHI. Pasznuunbie (u3MUeckue, XUMUYECKHUE U
ouonormyeckue mojenu. Iloptperst Apucrorens, K.JIunnes, Y. [lapBuHna;
BUJIeOPArMEeHThl C TAKCOHAMH B OOTaHUKE U 300JIOTHH U TPUMEPHI CUCTEMATHKU
OTNIEJIBHBIX PACTEeHUM U JKUBOTHBIX. Tabnuia, chnaij wid BuueodparMeHT
«Homenkmarypa MIOITAK»; TaGauiel Wik claiiibl ¢ aHUMAIUSMU IO OOIIMM
npuHIMIaM o0pa3oBaHMs Ha3BaHWM Ba)XHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COCIMHEHUN — OKCUJIOB, KUCJIOT, OCHOBAHMS, COJIEH U X KJIacCU(DUKAIIUH.
[Toptpersr Oma, Kynona, HeroTona, D¥HIITEHiHA ¥ Jp.; TAOJUIBI OCHOBHBIX W
npousBoaHbIX eauHul] CU; nuHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIOITUE
BOKHEHUIINE TOHATUA (PU3MKA TNPUMEHUTEILHO K TEME YpOKa;, Cllaiij Wiu
BusieopparMeHT «CTapopycCKUe €AMHHIIBI U3MEPEHHS HEKOTOPBHIX (PU3NYECKUX
BeMUunMH». Tabnuipsl W BUjIeodparMeHThl, WUTIOCTPUPYIOLIME BaKHEUIINE
MOHSATHUSI, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX JTUCIUIUIMH MO KYPCYy OCHOBHOM
IIKOJTBbI. BuaeogparMeHTh ¥ ClIali/Ibl 110 YBOJIFOIUU MUKPOCKOTIOB.
JlabopamopHvie onvimoi.
1. TlocTpoeHre paBHOCTOPOHHUX TPEYTOJbHHKOB M3 CHMYEK Ha IJIOCKOCTU U B
MPOCTPAHCTBE.
2. UnmocTpartiust IpuHIIUIA COOTBETCTBUS.
3. MoaenupoBaHue MpUHIIAIA PA0OTH CKAHUPYIOIIETO MUKPOCKOTIA.

4. Jloka3atenbCcTBO OEIKOBOM MPUPOIbI (EPMEHTOB.



Ilpakmuueckaa paboma Nel. DMmupuyeckoe TMO3HAHHUE B  U3YYCHHUH
€CTECTBO3HAHUSI.

Ilpakmuueckas paboma Ne2. IlocTtpoeHue MPOCTPAHCTBEHHBIX MOJIENEH
HEOPTraHUYECKUX M OPraHMYECKUX COCJUHEHHN B COMNOCTABJIEHUU C UX
CBOVCTBAMU.

Ipaxmuueckas paboma Ne3. HabGmroieHne 3a TopsIei cBeYou

Ipaxmuueckas paboma Ne4. HabnroneHue 3a M3MEHEHUEM TeMIIEpaTyphl JbJa U
€ro COCTOSIHUEM NP HarpeBaHUU

Tema 3. Meramup. OcBoeHHe KOCMOCA U €r0 PoJib B )KU3HHU YeoBevecTBa (9
)

XpOHOJNOTUS aCTPOHOMHUYECKHX MPEACTABICHUN W OTKPBITHIL: T'€OLEHTpUYECKas
CUCTEMa MHpA;  aAHTPOIMOILICHTPUYECKAss CHUCTEMa MHUpa; TeIUOLECHTpUYECKas
cucrema Mupa. AcTpoHOMBI 16-19 B.B. ¥ UX BKJIaJ, B pa3BUTHE MPEICTABICHUI O
Bcenennoil. Becenennas: meopus 803HUKHOGEHUS, CMPYKMYPA, COCMAS, I80IIOYUSL.
Acmponomus Kak HayuHbll QYHOAMEHM 0C80EHUsL KOCMUYECKO20 NPOCMPAHCMEda.
Kocmomorusi. Bxknag oOTe4eCTBEHHOW HAayKM B MHUPOBYHO  KOCMOJIOTHIO.
Pakemonocumenu,  uckyccmeennvle  cnymuuku,  OopOUmManbHvle  CMAHYUU,
niawemoxoowvl.  OpOurtanpHas  actpoHomuueckass — ooOcepBatopusi  (OAO).
Hcnonvzosanue cnymnukoswix cucmem 6 cghepe UHGOPMAYUOHHBIX MEXHONOSUIL.
CogpemenHvie HAYYHO-UCCIE008AMENbCKUE NPOSPAMMbL NO U3VUEHUID KOCMOCA U
ux 3uauenue. Ilpobnemvl, césa3aHHble ¢ 0OCB0CHUEM KOCMOCA, U NYMU UX DeULeHUS.
Medswcoynapoonoe compyoHuuecmao.

Tema 4. O00s10uku 3emuin: aurocepa, ruapocdepa, armocdepa (12 4)
Cmpoenue 3emnu. Jlumocghepa. Buytpennee ctpoeHue 3eMid U €€ XUMUYECKU
coctaB. CtpoeHue U coctaB JuTochepbl. MUHEpPANbl U TOPHBIE MOPOAbL. Pynbl.
Jlutochepupie muThl. 3emuerpsicenus. lllkama Puxrtepa. HHTeHCHBHOCTH
3emieTpsaceHuil. [lynamu.

Tuopocgpepa. Okeanwvt u mopsa. CoctaB ruapochepbl. MupoBoit okeaH. Mopsi.
Herunuunsie mopst: CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema Mops B

IIPOU3BEACHUSAX MUPOBOM XYI0KECTBEHHOU KYJIBTYPHI.



Boowt okeanoeé u mopeii. XuMAU4ECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Tpomuiine. Jlen B okeane. I'pennannusa. Antapktuaa. JIBukenue Boa MupoBoro
okeaHa. [IpunuBsl 1 0TIMBEL. Mopckue TeueHus. Tunsl Kumara.

Boowt cywmu. Boapl cymm u ux knaccupukauus. Pognuku. ['eiizepsl.
Munepanbable Boabl M uxX kKiaccudukanus. [Ipobrema mpecHoit Boasl. O3epo
baiikan. KapcroBble siBlieHHss UM 00pa3oBaHHE CTalaKTUTOB U CTaJIarMUTOB.
AHOMaJbHBIE CBOMCTBA BOJIBI M UX 3HAYEHUE B MIPUPOJIE.

Ammocepepa. Ilozooa. Atvochepa u ee cocraB. BeprukanbHOe cTpoeHHE
atMocdepsl: Tpomocdepa, crpatocdepa, meszochepa, Tepmocdepa, 3k30chepa.
CoctaB Bo3ayxa. O30HOBBIE JBIpbl M NMapHUKOBBIN 3¢ dext. [loroga u kaumar.
Ammocegepnoe oasnenue. Bemep. AtmochepHoe namieHue. KecconHas wu
BbICOTHAsA O0jie3HU. [[UKIIOHBI U aHTULIMKIOHBL. ATMOchepHbie GpoHTHI. Betpa u
UX BHUJBL IIKBaJ, CMEpY, aHTUIIaccar, maccar, Opu3, (eH, Oopa, CHUPOKKO,
MYCCOHBI, TalidyHbI, yparansl, cMepuu, TopHano. [llkana bodopra.

Bnaaosicnocmo 6030yxa. Bnaxsocts Boznyxa. Ilcuxpomerp u I'mrpomerp. Touka
pocsl. O6maka, ux hopmsl U pazmepsl. Tyman. Ocaaku u ux tunel. Pagyra.
Jemoncmpayuu. OO6pas3ibl pyJ, MUHEPAJIOB U TOPHBIX NOPOJI, (pu3ndeckas kapra
MOJIyIIapUH, aTIaCHI.

Kapter: mMopckux Teduennii, pusnyeckue kaptol Mmupa u Poccuiickoii deneparum.
Buneopparmentst u ¢oTorpaguu 1mo TeMe ypoka: CTpOEHUE 3EMIIH,
3eMJICTPSICEHUSA, I[yHaMH, pa3IMYHble OKEaHbl W MOps, aicOepru, MOpPCKHUE
TEUEHHUsI, POJHUKHU, Tei3epbl, o3epo baiikan, kapcToBbie SIBICHUS (CTAJIAKTUTHI U
CTaJarMuThl), aTMochepa U €€ COCTaB, LIMKJIOHBI U aHTUIIUKIIOHBI, BUJbl BETPOB,
TyMaH, paAyra, OCaAKd PAa3JIMYHbIX THUIOB. Penpogykuuu KapTUH -
N.AnBazoBckuit «J/leBsateii Banm», W.JIleButan «beper CpenuzeMHOTo MoOps»,
WN.IMumkua «Ha Gepery mopsi», Jl.Jlaropao «Mope», A.PeuioB «Ha romyGom
nmpocTtope»; (parMeHThl My3bIKalbHBIX TpousBeneHuit - H.Pumckuii-Kopcakos
«Cankoy», K.JleOroccu «Mope», M.Pasens «Jlogka B okeaHe» u3 COOpHHKA
«3epkanay, [1.HaltkoBckuit «Jledbenqunoe o3epo», M.Mycoprckuit  «CHerypoukay.

[IpeBpatienusi HEpaCTBOPUMBIX KapOOHATOB KalblMsA U Maruus (CpeaHUX coyeil) B



pacTBOpUMBIC THUAPOKApOOHATHI (KUCIBIE COJM) W OOpaTHO — TPHUYMHA
oOpa3oBaHMsI CTAJaKTUTOB M CTAJarMUTOB. MOJENMPOBaHWE MAPHUKOBOTO
addekra. [Tpubopsr: m1s usmepenus arMochepHOro jaaBieHus (0apoMeTpsl), s
U3MEPEHHUS BIAKHOCTH BO3AyXa (TUTPOMETPHI).
JlabopamopHvie onvimeoi.

1. M3ydeHue cocTaBa rpaHUTA.

2. MonennpoBaHne BBICOKOM INIOTHOCTH BOJBI MepTBOro MOps.

3. Pacumpenue Bo/ibl IpU HArpeBaHUU.
Ilpakmuuecxas paboma NoS. I3ydeHne KOJIJIEKIIMA TOPHBIX TIOPO,T
Ilpakmuuecxas paboma No6. M3ydeHne mapaMeTpoOB COCTOSIHHS BO3ayXa B
KaOuHeTe.
Tema 5. Makpomup. Hayka 00 okpyxaromei cpeae. buocgepa. (23 u)
/Ku3ns, npusnaxu dcueozo u ux omuocumenvHocms. OCHOBHBIE CBOMCTBA
KUBOTO OpraHM3Ma: €IWHCTBO XHUMHYECKOTO COCTaBa, OOMEH BEUIECTB,
CaMOBOCIIPOU3BEICHHE, HACIIECTBEHHOCTh, U3MEHYMBOCTh, pPA3BUTHE U POCT,

PasapakKuMOCTb, JUCKPECTHOCTD U OCIIOCTHOCTh, SHCPIro3aBUCHUMOCTD.

JKuBble  cHCTEeMBbI, Kak  CaMOYIpPaBISIONIUECS,  CaMOpPEryJupyrouumecs,
CaMOOpPraHM3yIOIUECs] CUCTEeMbl. Tpu Hayana TepMoauHamMuku.  lloHsiThe
SHTPOMUHU.

Ilpoucxoixncoenue »xmcusnu na 3emine.  OCHOBHBIE THUIIOTE3bl MPOUCXOKICHUS
KW3HU Ha 3emJle: KpealMOHHM3M, THIOTEe3a CaMOIPOU3BOJIBHOTO 3apOKIACHUS
YKU3HU U3 HEXXUBOTO, KOHIIEMIMs OMOreHe3a, ruroTe3a NaHCIePMUH.

['unoTe3a MpOMCXOXKICHUS KU3HU MyTeM OMOXMMHYECKOW HBOIIOLMM (THUIIOTE3a
Onapuna—XooaeitHa). JIMcKyccrust 0 BO3MOXHOCTH CYIIICCTBOBAHHUSI BHE3EMHBIX
[ABWJIN3AIAH.

Xumuueckuii cocmag Kiemku. XUMUYECKas OPraHU3alns KIETKH HA aTOMHOM —
JJIEMEHTHOM, - ypoBHE. MakpoaseMeHTbl. MukposneMeHTsl. MOoNeKyIspHbIi
YpPOBEHb XMMHYECKOW OpraHu3aluu KJICTKU (MOJICKYJISPHBIA COCTaB KIIETKH).
Heoprannueckue coeamHenus kierkd. Boma m ee ponb. MuHepanabHbIE COJIH.

OpFaHI/I‘ICCKI/IC BCIICCTBA KIICTKH.



Ypoenu opzanuzauuu sicuznu. Kieroyneli ypoOBE€Hb OPraHM3allMM JKW3HHA Ha
3emuie. TkaHeBblld ypoBeHb. TuUIBI TKaHEW >KUBOTHBIX (3MUTEIHAIBHASA,
COCIMHUTENbHAS, MBbIIICYHAs,, HEpBHAs) U pacTeHuid (oOpazoBaTeibHas,
NIOKPOBHAsl, OCHOBHAsI M MpoBojsmias). OpranHslii ypoBeHb. OpraHu3MeHHbIN
ypoBeHb. llomynAnMOHHO-BUAOBON YpPOBEHb. bBHOr€OlEHOTUYECKUH YPOBEHb.
buonieno3. buocdepHsliit ypoBeHb.

Ilpoxkapuomer u 3sykapuomel. IlpokaproTbl W 3SyKapuoThl. baktepun U ux
kiaccudukaiys: no ¢opme (O6aruIIbl, KOKKA, CIUPWILILI, BUOPHUOHBI), MO THUITY
nuTaHus (canpoduThl, Tapa3uThl), MO OTHOMIEHHIO K KHUCIOpoay (a3poOsl,
aHa’poObl). OCOOCHHOCTH CTpOCHUsI OAKTEpUN U UX KU3HEAesATeIbHOCTH. Posb
OakTepun B TpUPOJE U HKU3HM uenoBeka. l[{nanoOakrepuu (cuHe-3eseHbIE
BOJIOPOCIIM) W OCOOCHHOCTHM UX CTPOCHHMS U IKU3HeAesTeabHOCTU. Ponb
nuaHoOakTepuii B npupojae. CTpoeHne KIETKH 3yKapruOTOB.

Knemounaa meopua. Ilpocmeiimiue. Bupycei. Knerounas Tteopus u ee
nosioxkeHus. [lpocreiilme: >XTyTHKOBBIE, PECHUYHBbIE, aMeOOUJHBbIE. 3HAYEHUE
IPOCTEHIINX B MPUPOAE U KU3HMU denoBeka. Bupycbl. CTpoeHue u 0COOEHHOCTH
KU3HENIEATEeIbHOCTH BUPYCcOB. BupycHblie 3a00neBanus yenoseka. BUY u CITA/I.
['pulGs1. Ponb rpubOB B pupojie U B XO341WCTBE YEIOBEKA.

Ilonamue oOuonocuueckon 3gontoyuu. Igontoyuonnas meopusn. IloHsTue
OMOJOrMYEeCKOM  3BOMIOLMM.  JIMMTENbHOCTh,  HEOOpATUMBIA  XapakTep,
HaIIpaBJIEHHOCTH 3BOJIOLMH. OCHOBHBIE HANPABIICHUS 3BOJIIOLMU. bruosiornyeckuit
nporpecc. buonornueckuii perpecc. AHTPOIIOTEHE3 U €r0 ITAIIbI.

[Ipennmoceuikn  co3manus  HBOMOUMOHHOW Teopun Y.JlapBuHa. Jlornueckas
CTPYKTypa JapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOKEHHS, OopbOa 3a
CYLIECTBOBAHME M €€ BHUJbl, €CTECTBEHHbIH OTOOpP). CHHTETHYECKas Teopus
sBoJifoIMK.  MukposBomonus.  BugooOpazoBanue — (reorpadguueckoe U
sKoJIoTHYecKoe). MakposBomtonus. [[BUKylIue CHUJIbI 3BOJIOLMHU: MYTallMOHHBIN
npoliecc, NOMYJSIUUOHHBIE BOJHBI, M30JAIUsA. POpPMBI €CTECTBEHHOro OTOOpa:

CTaOWIIM3UPYIONUHN, IBUKYIITUN, TU3PYIITUBHBIN.



Coepemennvie memoovl NOOOEPHCAHUA YCHMOUUUBOCMU OUO2E0UEHO308 U
uckyccmeennvix 3Ikocucmem. lloHarue skocuctembl. buorton. buoneHos.
buoceoyenos, cmpykmypa u ocrnogol gynxkyuonuposanus. OTinuus OMOreoleHo3a
OT 3KocucTeMbl. HecTaOunbHbIe U CTaOMIbHBIE SKOCUCTEMBI. buoceoxumuueckue
nomoku. Kpyeosopomur eewecmsa. llpunyunvl ycmotiuugocmu 06u02eoyeHo308.
Hayunvie ocnogvl co30anus u noooepixcanus UCKYCCMBEHHLIX IKOCUCTEM.
Ilpouseoocmeo pacmumenvHou U HCUBOMHOBOOUECKOU NPOOYKYUU: npoobrembl
Konuvecmea u Kadecmea. Knacmepnolii nooxoo kax cnocob eoccmanognenus
OUOCEOXUMUYECKUX NOMOKO8 6 UCKYCCMBEHHbIX JIKOocucmemax. Anmubuomuxu,
necmuyuosl, CMUMYIAMOPbL pocma, YO0oOpeHusi U Ux NpupooHvle aHAN02U.
IIpobnema ycmotiuugsocmu 20poOCKUX IKOCUCEM.

Huweevie yenu. Ikonocusn. Ixonozuyveckue pakmopwpl. TUTIONOTUA  KUBBIX
OpPraHU3MOB JKOCHUCTEMBI: MPOYIIEHThI, KOHCYMEHTBI, PEIYIIEHTHI (carmpoduThl).
Atotpodnl. ['ereporpodrl. ITloHsTHe O mNHUIEBBIX (TPOPUUECKUXK) IETISIX
ouoreoneno3a. Ilumesas uenb. J[Ba OCHOBHBIX THNAa TPOPHUUECKUX UENed —
nacTOMIIHbIE (LIETIH BhICIaHUsI) U JEeTPUTHBIC (1IenH pa3ioxkeHus). [Iuiesas ceTs.
DKOJIOTHYECKHE MUPaMUIbI (UMCICHHOCTH, Ouomacchl, sueprun). Ilpasuno 10 %.
[Tonsitue 00 skonorur. OCHOBHBIE MTPOOJIEMBI  DKOJIOTHH. DKOJOTHYECKHE
dakTophl: adMOoTHYECKUE, ONOTUYECKUE, aHTPOIIOTCHHBIE.

IKonocuueckue npoonemvt coepemennocmu. buochepa U ee TpaHUIBL
Konnenmus sBomonun 6mochepsl B. U.Bepranckoro. Hoocdepa. Texnocdepa.
OcHOBHBIE MOJXO/IbI B YUEHUU 0 OUocepe: IHEPreTUYECKUid, OMOTeOXUMUYECKUH,
MH(POPMAITMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOM, HoochepHbll. buocghepa:
9manvl GOPMUPOBAHUA U CYEHAPUU pa3eumus. AKmyanvhvie 9KOI0SUYECKUE
npobnemvl: 2100anbHble, PEecUOHANIbHBIE, JTOKAIbHbIE, UX NPUUUHbBL U CLeOCMBUSL.
OKonocuueckue  npodiemMvl  IHepeemuyeckou — ompaciau.  AnvmepuamusHnas
oHepeemuka. PayuonanbHoe ucnonvzoganue sHepeuu U dHepeocbepexcenue.
Ouepeemuueckas 6ezonacnocms. TpaucHayuonanvHble npoekmsl 6 00aACU
oHepeemuku. Memoovl uzyuenus cocmosnus oOkpydcaroweu cpeovl. HM3menenus

OKpydfcaroweri cpeovl, KAK CMUMYN O1s pA3GUMUs HAYYHBbIX UCCIe008aHUL U



mexnono2uu. Ecmecmeenno-nayunvie nooxoovl K peuleHuro 3KOA02UYECKUX
npobaem, npupooocbepezarowue mexuonoauu. Medcoynapoousie u poccuticKue
NPOSPAMMbL peuleHUs IKOI0SUYECKUX NPoOIeM U UxX d¢hpexmueHocme.

Ilpoonemvt omxo006 u 3azpasHeHus oOKpyxycarouwieir cpeovl. Ilpobaema
YyeenuyeHus Koauiecmea omxooos. bvimoesvie, komMmyHanbHblE, NPOMbLULIEHHbIE
omxoovl. CogpemenHble mexHoIO2UU CcOOpA, XpaHeHus, nepepadomrKu u
ymunuzayuu omxo008. 1lo0xo0bl K coxkpawenuro omxo0os, 06e30mxo0Hble
mexnono2uu. Mcmounuku 3azpsazHeHus okpydcaroujeli cpeovl. llepcnekmusHvie
MEXHON02UU  TUKEUOAYUU NOCIeOCMBUL  3a2PA3HEHUs  OKpyJcaroueli  Cpeowl.
Pexynomusayuss nousvt u  600Hwix pecypcos. Cucmemvl  80000YUCHIKU.
Mesicoynapoonvle npocpammvl nO 00pAUEHUI0 C OMX00AMU U COKDAUJCHUIO
8030€liCMBUSL HA OKPYIHCAIOWYIO Cpedy, ux aghghexmusHocme.

B3aumoceazes cocmosanua okKpyycawouwieni cpeovl U 300p08bA  UeN06EKA.
Heepaoayus  oxpyscaroweu cpeovl. Illpoepammer  MOHUMOpUHea Kavecmea
OKpydfcaroweri cpeovl. 3azpsazHenue 6030YUHOL, 00HOU CpeOdbl, NOY8bl, NPUYUHDL U
cneocmeus. Lllymoeoe 3aepsasnenue. IOnexkmpomacnumuoe 6ozdevicmaue. I1/[K.
Yemotiuusocms opeanuszma u cpeovt kK cmpeccosbim 6030eUcmeusim. 3a00n1e6anusl,
CBA3GHHbIE CO CHUICEHUeM Kayecmea okpyxcarouel cpeovl. Hnousudyanvhvie
0CODEHHOCmU Op2aHu3Ma npu 8030eucmseuu Gakxmopos oKpyicaioujei cpeobi.
CogpemenHvle MexHOIO2UU COKPAUWJEHUS] He2amu8Ho20 6030elicmeus (axkmopos
oKkpydcaroueti cpeovl. HayuHvle OCHO8bI NPOEKMUPOBAHUSL 300POBOU  Cpeobl
ooumaHus.

Jemoncmpayuu. Buneodpparmentsl u potorpaduu mo TeMe: MPOIECChl THUEHUS,
Opo’keHHe, MPOIECChl TUCCUMUIISIINU; MPEACTABUTETN MPOKAPUOT U IYKAPUOT;
O0COOCHHOCTH CTPOCHHSI BUPYCOB, MPEJCTABUTEIH apCTBa TPUOOB, SKOJIOTHUECKHE
CHUCTEMBI, MPUMEPHI THINEBHIX IIeTneil. PacTBopeHwe B BoAE XJIOPOBOAOPOJIA
(muccorumanys CoIsTHON KUCIOTH), PACTBOPEHNE KPUCTAIIIOB TIEPMaHTaHATa KaJIHsI
WM MEIHOTO KyIopoca B BOJIE, UCIIApeHHE BOJLI, UG Y3Hs Maxydnx BEIICCTB
(omekoI0Ha) ¢ TOpSAIIEH JTaMIOYKH HaKaJIWMBaHWSA, WCIAPEHUE KaIllld CIOUpTa C

¢bunbTpoBasibHOM Oymaru wiaM canderkd. Penpoaykuuu KapTUH BEIUKUX



XyJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO TPOUCXOXKACHUS >KU3HHU; Pa3IMYHBIX
MPUPOIAHBIX AKOCHUCTEM. TaONWIbl U TUIAKAThl: «XHUMHUYECKHH COCTAaB KIICTKH,
«OBOJIOLIMOHHOE APEBO PACTEHUI», «ODBOJIOUUOHHOE JIPEBO KHUBOTHBIXY,
«OBOJIFOIMOHHOE IPEBO MPUMATOB U yenoBekay. [loprpetsl A.M. Onapuna u  [Ix.
b. Xonpeitna, T.IlIBanna, J[.M. WMBanoBckoro u 3.J[xeHHepa, A.TeHcnwu,
B.CykaueBa, O.I'ekkens, B.M.Bepnanckoro, Y./lapeuna. [lnakaTel u MyJsKu
OpraHOB W CHUCTEM OPraHOB pPACTEHUM, YEJIOBEKAa W KUBOTHBIX. JleMoHCTparus
npoiiecca (poTocuHTE3A.

Jlabopamophvie onvimeoi.

1. CgoiictBa OenkoB. CBoiicTBa TMOKO3bl. (CBolcTBa caxapo3bl. (CBoilcTBa
KpaxMala.

Ilpaxmuueckas paboma Nel. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUI
Ipakmuuecxas paboma Ne8. VIzydeHnne pacTUTEILHON U )KUBOTHOM KIETKU
llpakmuuecxas paboma Ne9. N3yuenne MUKPOCKOITUYECKOTO CTPOCHHUSI >KUBOTHBIX
TKaHEN

Ilpakmuueckas paboma NelO. Hzyuenue nogedenus npocmenwiux noo
MUKPOCKONOM 8 3a8UCUMOCINU OM XUMUYECKO20 COCMABA 800HOU CPeOblL.
Ilpaxmuueckasa paboma Nell. Hzyuenue 63aumocesseii 6 UCKYCCMBEHHOLU
aKocucmeme — aKkeapuyme u cocmasienue yenet NUMmaHusl.

Ilpaxmuueckasa paboma Nel2. W3ydenue OBITOBBIX OTXOM0B. Paspabomka
npoexma pazoeibHo20 coopa mycopa.

Tema 6. AOnornveckue PakToOpbl U NPUCIOCOOTEHHOCTh K HUM KUBBIX
opraHusmMosB (28 u)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiib, MyHOp U
J1€COMYHOP. Kmumar Poccun.  IlpuponHo-knumaruyueckue 30HbI Poccuu:
aAPKTUYECKUX MyCThIHb, TYHApP, JECOTYHIp, Talrh, CMEUIAHHBIX U
IMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEMHAS, CTEIEH, MOTYMYCThIHb, TYCTHIHb.
Pa3nooOpa3ue u MpuUCHOCOOJIEHHOCTh KUBBIX OPraHW3MOB K TOW WJIM WUHOU

MIPUPOJHO-KIIMMATUYECKOU 30HE.



Inekmpomaznumnaa npupooa ceema. (Cger. Pa3BuTue NpeACTaBICHUN O
NpUPOJIE CBETa. OIJIEKTpOMarHuTHoe wusiydyeHue. JlnuHa Boaubel. Yacrora
KOJIeOaHMIA. [[lxana »BJIEKTPOMAarHUTHBIX BOJH. ,-JIydH, pEHTTeHOBCKOE
U3y4YeHHUE, yIbTpaQHOIETOBOE M3IyueHUE, BUIUMOE U3NydyeHue, HHppaKpacHoe
M3JIyYEHUE U UX POJIb B MPUPOJE U KU3HU YEIIOBEKA.

Onmuueckue ceoiicmea céema. JIBoVicTBeHHasi npupoja cBera. POTOH. 3aKOHBI
OTPaXKECHUS U Tpe’IoMIIeHUs] cBeTa. OTHOCUTEIBHBIN MOKa3aTeab MPEIOMIICHUSI.
@akTOphl, BIMAKOIINE HAa M[OKa3aTelb MPEJIOMIICHUS: NPUPOJA BEIIECTBA,
TeMIlepaTypa, JJIMHA BOJHBI MMaIafoniero u3nydenus. Pedpakromerp. Jucnepcus,
nugpakuus 1 MHTep(depeHrs CBeTa.

Ceéem u npucnocod1eHHOCMb K HEMY JHCUBHIX OP2aHU3MO06. BnusHue cBeTa Ha
OpPraHu3alMi0 KW3HCHHOTO [MKJIAa OpPraHu3MOB. DBHOpHUTMBEI. DOTOCUHTES.
Knaccuduxkanus pactenuii Ha CBETOIIOOMBbIE, TCHETIOOMBBIE U TEHEBBIHOCIUBBIE.
@otoTponu3M. 3HAUYEHUE CBETa  JJISI  OpPUEHTAIIMM KUBBIX CYIIECTB B
MPOCTPAHCTBE. BHMOMIOMUHECIIEHIINS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa snepecua makpockonuueckou cucmemvl. TepMOIUHAMHMKA U €€
MMPOTHOCTUYECKOE 3HAYEHHWE. BHYTpEHHSS HJHEPruss TEPMOJUHAMHUYECKOU
cucreMsl. [lepBoe Hauano repmoguHamuku. Terutonepenayda. TenaonpoBOAHOCTb.
KoHBek1usi: ecTeCTBEHHAs! U IPUHYIUTENIbHAsS. TenaoBoe U3mydeHue.

Tennosoe pasnosecue. Temnepamypa. Btopoe Hayalo TEPMOAUHAMUKH.
KomnuecTBo TEIUIOTHI. TennoeMKoCTb. TemnoBoe paBHOBECHE.
TepMoaMHAMUYECKHUE CHUCTEMbI TpPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpbIThIE. TemnepaTtypa, Kak mapaMeTp COCTOSAHUSI TEPMOJIMHAMUYECKON
CHUCTEMBI.

Temnepamypa u npucnocoo61eHHOCmb K Hell HCUBHIX OP2AHUIMOG.
Tepmoperynsiuuss B KUBOW mpupoae. Termonpoaykuuss H  TEmIooTAaya.
MexaHnu3mbl TEPMOpPEryJSIHAM KUBOTHBIX W pacTeHud. Temmeparypa Tela
yeloBeka u ee  (pusnonornueckas posib. Kraccudukamus KUBOTHBIX IO
TEMIEPATYPHOMY pPEXKUMYy Ha TOMOWOTEPMHBIE, MONMKWIOTEPMHBIE U

reteporepMmubie. Kiaccudukanus opraHu3MoB M0  TEMIIEPATypPHOMY HWHTEpPBATY



OOWTaHUs: BPUTEPMHBIC M CTEHOTEPMHBIC. AKKIUMAaTH3aNMs. TeMIrepaTypHbIi
PEXKUM.

Cmpoenue monexkynvt u @usuueckue ceoiicmea 600vl. CTpPOCHHE MOJIEKYJIbI
BoJbl. Boma kak pactBoputens. @PU3MYECKHME CBOMCTBAa BOJBLI: AHOMAJIbHAA
TEMIEpATypHasl 3aBUCHUMOCTb IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HAaTsDKEHUE BOJbl; AHOMAJbHO BBICOKME 3HAUYEHUs TEMIIEpaTyp KHUIICHUS U
IJIABJICHUSI BOJIbI; BBICOKOE 3HAUYECHHUE TETIIOEMKOCTH BOJIBI.

3HadeHre PU3NYECKUX CBONCTB BOBI JUIsl IPUPOIBI.

Inekmponumuyeckas  ouccoyuayusn.  OCHOBHBIE  TOJIOKEHUS  TEOPUU
anekTpoauTuieckoil nuccouuanuu (TOl). DNEKTpOAUTBI W HEINEKTPOIUTHI.
Knaccudukaiys MOHOB MO pa3jiMdHbBIM OCHOBAHHUSAM. MeXaHU3MBI TUCCOIUAIIUU
AJIEKTPOJIUTOB C PA3HBIM TUIIOM XHUMHUYECKOM CBSI3U. CTEMEHB ANEKTPOIUTHIECKON
nuccounanuu. Conu, KUCIOTHI U OCHOBaHUS B cBeTe TO/I.

Pacmeopumocms, pH, kak nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKAa — KO3(PQUUUEHT pacTBOpUMOCTU. MaccoBas
JI0JIsl PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak amgonur. [Tonstue pH pactBopa. 3Hauenune pH B npupone. 3HaueHUs
pH dbusnonornyeckux KUAKOCTEH YeT0BEKa B HOPME.

Xumuueckue ceoiicmeéa 600vl. XMMUYECKUE CBOMCTBa BOAbL. B3ammopeiicTBue
BOJIBI C MeTaulaMd. B3s3aumopaelcTBue BOJbI € oOKcuagaMu. [ umaparanws.
BzaumopeiictBue Boabl ¢ coisimu. ['maponus. Paznoxenue Boawl. Ilonstue o6
AJIEKTposIN3e U (poTonuse.

Booa - abuomuueckuii pakmop 6 >cuznu pacmenuii. Ponb Bonbl B Ouocdepe:
KOJBIOETh JKM3HHU, cpela OOWTaHUS, YYACTHUK OHOXUMHUYECKUX TPOIECCOB,
YYaCTHUK CO3/JaHUsi OMOTEOIIEHO30B, PEryJaTop KJIMMara Ha IaHere. ['maponus
OpPraHMYECKUX BEIIECTB B JKUBBIX opranm3Max. Kmaccudukanus pacTeHUil 1o
OTHONIIEHUIO K KOJHMYECTBY BOJBI B OKpYXalomel cpeae: Tuaato(ursl,
ruaApoGUTHI, TUTPOGUTHI, ME30(DUTHI, KCEPODUTHI.

Conenocms, kax abuomuueckuit @axmop. Comm. Knaccudukamus coei.

Haunbonee pacnipocTpaHeHHbIE KUCIBIE COJIM, UX TpuMeHeHue. XKecTKOCTh BOJBI.



Comu kak muHepanmooOpasytomme BemecTBa. Conmu — abuotwdeckuid (axTop.
[Tpucnoco6MeHHOCTh PaCTEHU M JKHMBOTHBIX K PA3IMYHOMY COJIEBOMY PEKUMY.
BiistHue conu Ha OpraHu3M 4elIOBEKa.

Ilousa, kax abuomuueckuit pakmop. lloHsTHE O TIOYBE U KIACCHU(PUKAIIHS
nouB. IIpouecc mnouBooOpazoBanus. Onaduueckue (akTopbl cpeabl U
MPUCIOCOOJICHHOCTh K HUM JKMBBIX OPraHU3MOB. 3HAY€HUE TOYBHI B MPUPOJIE U
YKU3HU YEJIOBEKA: Cpella OOUTAHUS KUBBIX OPTaHU3MOB; YdKOHOMUYECKOE 3HAUEHHUE,
o0najaeT TUIOAOPOAMEM, OKa3bIBa€T CYIIECTBEHHOE BJIUSHUE Ha COCTaB H
CBOMCTBa Bceil ruapocdepbl 3emiiM, SIBISETCS TJIaBHBIM PETYJISITOPOM COCTaBa
atMocdepbl 3eMIId, BaXKHEHIIMI KOMIOHEHT OunoreoneHo3a. [{BeT n nuarnoctuka
MOYB.

buomuueckue paxkmopor okpyycawouwieir cpeodvt. buotuyeckue (HaKTOpPHI.
buotndeckne  B3aMMOOTHOLIEHUS ~ MEXAY  OpPraHU3MaMHu:  KOHKYpPEHIUS,
XUIIIHUYECTBO, CHUMOMO3 (MyTyaJi3M, KOMMEHCAIM3M), Mapa3suTH3M (IKTO- U
sHjonapa3uthl). [Ipumepsl OMOTUYECKUX B3AaMMOOTHOILICHHUI B IPUPO/IE.
Jemoncmpayuu. BuneodparmeHtsl u QoTorpaguu 1Mo TeMe: XapaKTepHbIC
OMOTreo1eHO3bl MPUPOAHO-KIUMATUUECKUX 30H Poccun; pa3Butre npencTaBieHUn
O TPUPOJIE CBETA; OWMOIIOMUHECIHEHIIMS;, TEIUIonepenadya U TEIUIONPOBOIHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIECHUSI MEXIAY OpTraHU3MaMu;

Kaptsl: npuponHo-knumaTryeckux 30H Poccnn, mouBeHHas kapra Poccnn.
[Toptpetsl: @.I'pumansau, X.Irwiirenca, O.Dpenens, M. Ilmanka, JIx.
Makcsenna, B.B. JlokyuaeBa. Illkana smekTpoMarHuTHbeIX BOJH J[k. MakcBesnia.
OTtpaxenue u mperaomiieHUe cBeta. Jlucnepcuu cBeta U 0OpaTHBIA IKCTIEPUMEHT
Mo «CMelieHuto» 1BeToB. SBieHue nudpakmuu. KuBble wim repOapHbIe
AK3EMIUISIPHl MPECTABUTEICH CBETOJIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUH.
PaGoTa mpoTHB CcHJT BHENTHETO JaBJICHUS 33 CUET PACIIUPEHUS ra3a. DICKTpHU3aIus
BOJIbl. AHOMAaJIbHAsI TEMIIEpaTypHasi 3aBUCUMOCTb TJIOTHOCTH BOJIbI. Hucxonsmuii
MOTOK XOJIOAHOM M BOCXOMSIIMM ITOTOK TEIUIOW BOJABI. BBICOKOE MOBEPXHOCTHOE
HATSDKEHUE BOJbl. PacTBOPUMOCTh BEIIECTB B HEMOJSPHBIX M MOJSPHBIX

pactBoputensx. [IpoBepka 3JIEKTPONPOBOJHOCTH PACTBOPOB DIICKTPOJIMTOB U



HeanekTpoauToB.  Ompenenenue pH  pacTBopa  pa3iMUHBIX — KUAKOCTEH.
B3aumopencTBue BOIBI C MeTaulaMd. B3auMOJEWCTBHE BOJBI C OKCHUIAMH.
['unponus coneil, 0Opa30BaHHBIX CHUIIBHBIM OCHOBAaHHMEM M CJIa00il KHUCIOTON U
Ha000poT. PacTeHuss pasnmuyHBIX TPyNN MO OTHOMIEHWIO K KOJIHYECTBY BOJBI B
OKpyXkarole cpejie (AKUBbIE WK repOapHbIe SK3EMILISPHI).

[lepexon cpeaHeil conu B KUCTYIO cpeay W HaoOopoT. [IpuroroBneHue >xecTkon
BOABl W HCCIeNOBaHHE €€ CcBoWCTB. [lomydeHue ruapokcokapOoHaTa Menu
(MaylaxuTa) ¥ UCCIe0BaTh €ro CBOMCTB.

Jlabopamophvie onvimeoi.

1. HaOnroneHnve nHTEpPEpEeHIIMOHHON KAPTUHBI HA MBUJIbHOM IJIEHKE.

2. HaGnronenue nudpakiimoHHOM KapTUHBI.

3. HaGnrogeHnue pacnpoCcTpaHeHHsT BOJHBIX PACTBOPOB MO PACTEHUIO.
Ilpakmuueckas paboma Nel3. H3yuenue npucnocOOJICHHOCTH OPTaHU3MOB K
cpejie oOuTaHMS.
lIpakmuueckas paboma Neld. VI3yueHre BOJTHOBBIX CBOMCTB CBETA.
Ilpakmuuecxas paboma Nels. N3yuenue n3o0pakxeHus, 1aBaeMoro JIMH30M.
Ilpakmuuecxas paboma Nel6. U3mepeHune yaenbHOU TETTIOEMKOCTH BOJIBI.
Ilpakmuueckas paboma Nel7.VI3ydueHue >KECTKOM BOABI M YCTpAaHEHHE €€
KECTKOCTH
Ilpakmuuecxas paboma Nel8. ViccnmemoBaHue cpembl pacTBOpa COJIEM W COKa
PaCcTEHUMN.

Ilpakmuuecxas paboma Nel9. 3yuenue coctaBa 1mods

Tema 7. IIpocTrpancTBo u Bpems (6 4)

[ToHsTua mpoctpancTBa U BpeMeHHU. [IpocTpaHCTBO M Bpemsl B KJIACCHUYECKOU
MexaHnuke HproToHa. AGCooTHOE TPOCTPaHCTBO. OTHOPOIHOCTH TPOCTPAHCTBRA.
N3otponHOCTh MpocTpaHcTBa. MHEepMaibHas cucTeMa OTCYETAa U MEPBBIM 3aKOH
Hrrorona. IlpeoOpazoBanms ['anmiies ¥ TPUHINAI OTHOCHUTEIBHOCTH [ amuies.
AlGcomotHoe BpeMmda. CneuuanbHas Tteopust oTHocuTenbHocTu (CTO). [IBa
noctynata CTO u OCHOBHBIE CIEACTBUS, BhITEKawomue u3 Hux. OOmas teopus

otHocutenbHocTH (OTO). buoputmbel.  buoputmbl. Tunsl OMOPUTMOB:



duznonornyeckue u 3Kosnoruyeckue. [Ipumepsl pa3nMuHbIX TUIIOB OMOPUTMOB y
pacTeHni 1 )XUBOTHBIX. PoTonepuoansM. buoprutMsl yenoseka. J[ucnHXpoHU3M.
Crocobbl  mepenaun uHGopManuu B KuUBOM mpupoxe. llepBas u BTOpas
CUTHAJIbHbIE cucTeMbl. OOMeH uH(popManueld Ha pa3Iu4HbIX YPOBHSX
OpraHu3alnu KU3HH. Peaknun MaTPUYHOIO CHUHTE3a (mpuHIMI
KoMmIuieMeHTapHocTH). ®arounros. Peduekc, Jtonorus. MHpopmanus u yenosex.
Bo3HUKHOBEHHE U pa3BUTHE HOCHUTENEH MH(GOpPMAIMU C IPEBHEUIINX BPEMEH 10
HAIIETO BPEMEHH. DBOJIIOLUS COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneopparmentsl 1 ¢dororpadun mo TeMme: paszIuyHble TUIBI OHOPUTMOB Yy
pacTeHU U )KMBOTHBIX, COBPEMEHHBIE HH(POPMAILIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» M «KABOPOHKOBY» - BBIAAIOLIUXCS JAESATENIed HayKH, JTUTEPATYPbI
Y UCKYCCTBA.

Tabnuiel o 6uocuHTe3y Oernka, parouTo3y, peIeKTOPHBIC TyTH.

Tema 8. [ToagroroBKa M 3aIIATA UCCIETOBATEIbCKHX NMPOEKTOB (7 YacoB)
BeinonHeHne  AKCHEpPUMEHTAIbHOM  YacTHM  UCCIIENOBATEIbCKONM  paloTshl,
oopmieHue paboTel. YueHnyeckass KOHPEpEHIHS MO pe3yabTaTaM BBIITOJTHEHHBIX
IPOEKTHBIX M HCCIEN0BATENbCKUX PAOOT AECSATHKIACCHUKOB (MHIMBUIYaJIbHBIX

WJIM TPYTITIOBBIX ).

11 kace

Tema 1. [ToBTopenne kypca 10-ro kaacca (7 4)

MHoroo0pasue eCTECTBEHHOTO MUpa: MEraMHup, MaKpOMHUP, MUKPOMHUD.
BceneHnnasi, ranakTuKu, 3BE31bl, COJHEYHAs CHUCTEMA: OCHOBHBIE IIOHATHS H
3aKOHBI JBWIKEHUSI HEOECHBIX TeJI. 3eMsisd, €€ CTPOCHHE M TEOJOTHYECKHE
obonouku. [Tousarue o mukpomupe u Hanomupe. brochepa. YpoBuu opranuzaruu
*u3Hu Ha 3emie. buocdepa u ee rpaHurpl. MoneKymspHBINA, KICTOYHBIH,
TKaHEBbI, OPraHU3MEHHBIN, TMOMYJISIIIMOHHO-BUIOBOM, OWOLICHOTUYECKUNA U

OonocdepHbIil YPOBHU OpPTraHM3aIMU JKU3HU Ha 3emMjie. JKOJOTUYECKUE CHUCTEMBI:



OCHOBHbIE TOHSTHUS (LIENM MUTAHUS, IHUIIEBbIE MHUPAMUJIBI, SKOJIOTHYECKHE
dakTopsr). OCHOBHBIE MOJOKEHUS CHHTETUUECKOW TEOPUH SBOJTIOIUH.
EcrectBennsbiit or60p 1 ero ¢hopmbl. MyTtanuu u ux kiaccudukamus. Makpo- u
MaKpO3BOJIIOLUS. DJIEMEHTHl TEPMOJAUHAMUKA U TEOPUNA OTHOCUTEIBLHOCTH.
Hauana TepMoaAMHAMUKU. DJIEMEHTBI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIaiAbI 110 TEME.

Tema 2. Mukpomup. Atoma. Bemecrsa (344)

OcnogeHble ceedeHus o0 cmpoeHuu amoma. IBOJIOUUA TPEACTABICHUN O
cTtpoeHnn atoma. Mogemu ctpoenust atomoB JIx. Tomcona u D. Pesepdopna.
[Toctynarsl kBanTOBOM Teopun H.bopa. IIpoTOHHO-HEUTPOHHAS TEOPHUS CTPOEHUSA
atomHoro snapa JI. VBamenko u B.['eitzenOepra. M3orombl. DnekTpoHHas
o0oyiouKa aroMa. DHepreTuyeckue ypoBHHU. [IoHSATHE O 3IEKTPOHHOM OOJIAKe.
Ilepuoouueckuit 3axon. Omxpvimue /[.H. Menoeneegvim nepuoouueckozo
3axkona. 1IpenniocbUIKM OTKPBITUS IEPUOJMYECKOrO 3aKoHa. llepBble NOIBITKH
Kinaccuukanmm xuMuyeckux anemeHToB. Otkpeite .M. MenaeneeBbiM
IIEPUOJIMYECKOT0 3aKOHA. lleproanYHOCTh B M3MEHEHUM CBOWCTB XUMHUYECKHUX
AIIEMEHTOB W uX coeauHeHud. [lepmonnueckuii 3axkoH B ¢opmynuposke [[.W.
MenneneeBa. COBpPEMEHHbBIE TMPEJICTABICHUS O MOpPUYMHAX NEPUOJAUYECKOTO
M3MEHEHHS] CBOMCTB XMMHMYECKHX 3JEMEHTOB M HMX coequHeHuil. CoBpemMeHHas
bopMyaMpoBKa MEpUOINYECKOro 3akoHa. [lepmoanueckas cucreMa XMMHUYECKHX
3JIEMEHTOB, KaK rpaduyeckoe oToOpakeHue Mepuoanyeckoro 3akoHa. CTpykrypa
nepuoandeckor Tadsmipl. [lepuoast (Oombiue M Mayible) U TPYMIbl (TJIaBHBIE U
MOOOYHEIE).

3HaueHue nepuoouvecKoz0 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmoe JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
Kapmunvl mupa. 1IporaocTuyeckas cuiga U 3HAYCHHE NEPUOAMYECKOIO 3aKOHA U
NEPUOJINYECKON CUCTEMBI. 3HAYEHHE MEPUOJNYECKOrO 3aKOHA U NEPUOINYECKON
CUCTEMBbl XUMHUUYeCKUX 3neMeHTOoB [[. M. MenneneeBa g pa3BUTHUS HAyKu M

MMOHMMAaHUS XUMHYECKOM KapTHHBI MHpPaA.



bnazopoonwie caswvi. biaroponsbsle rasel, NpUYMHA MX CYLIECTBOBAaHUSA B
aTOMapHOM cocTosiHUU. |IprMmeHeHue 6J1aropoIHBIX Ta30B.

Honnaa xumuueckaa ceazp. Vlonsl u ux xinaccudukanus: mo 3apsaay (aHUOHBI U
KaTHOHBI), 10 COCTaBy (MPOCTHIE U CIOXKHBIE). Cxema 00pa30BaHUsSI HOHHOH CBSI3U.
HoHHBIE KPUCTANTNYECKUE PEMIETKUA. XIJIOPU HATPUS — TUITMYHBIN TPEACTABUTEIIb
COEIMHEHUI C NOHHBIM TUIIOM CBSI3H.

Koeanenmnan xumuueckas ceazp. KOBAJICHTHAs CBSI3b KaK CBSA3b, BOZHUKAIOIIAS
3a cder oO0Opa3oBaHUS OOLIUMX OJJIGKTPOHHBIX Map TMYTeM MEepEeKPbIBAHMS
ANEKTPOHHBIX opOuTanei. KpaTHoCTh KOBasieHTHO cBsi3u. OOMEHHBIE U JIOHOPHO-
aKIIENTOPHbIC MEXaHU3MbI oOpa3zoBaHUs KOBaJICHTHOM CBSI3U.
OnextpoorpunatesnbHocTh (30). Krnaccudukaius KoBaJeHTHBIX cBsi3eil: mo 20
(monsipHast 1 HenoJisipHast ). Jlumonu.

Memannwt u cnaagvl. Memannuueckan xumuueckasn céazp. O01MME PU3NYECKUE
CBOMCTBAa METAJUIOB: 3JIEKTPONPOBOJHOCTh, MPOYHOCTh, TEIUIONPOBOJHOCTD,
METAJTUYECKUI OJiecK, mIacTuuHOCTh. CIiiaBbl YepHbIE U LIBETHBIE. CTallb, UYTYH.
Jlatyup,  OpoH3a,  MenbXHOp.  MerauiMyeckas  CBA3b.  3aBHUCHMOCTH
AIIEKTPONPOBOITHOCTA METAJIIOB OT TEMITEPATYPHI.

Monekynapnuo-kunemuueckana meopusa. OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHUYECKOW TeopuH. VneanbHblil ra3. YpaBHEHUE COCTOSIHUS MACAIBHOTO rasa.
Azpezamnbie cocmosanua eeuwgecme. 1'a3000pa3Hoe coctosiHue. 3akoH ABOrajipo u
CIEACTBUS W3 Hero. MoJspHBIM 00BbeM ra3oB mnpH H.y. JKHIKOE COCTOSHHE
BemiecTB. Tekydecth. TBepaoe cocTosiHue BellecTBa. Kpucramimueckue pemeTku
Pa3HBIX TUIOB JJIs TBEPAOTO COCTOsIHUS BellecTBa. [loHsTHe o muiazme. Bricoko -
Y HU3KOTEMIIEpaTypHasl IJIa3Mbl U UX IPUMEHEHUE. B3anMHbIe Iepexoibl MEXIyY
arperaTHbIMU COCTOSIHUSIMU BEIIIECTB.

Ilpupoonwuit 2a3. 1lpupoHbIA Ta3, €ro COCTaB M HAIPaBJICHUS HCIIOJb30BAHUS B
KaueCcTBE TOIJIMBA U XUMHUYECKOro chipbsi. KonBepcusa merana. CUHTE3-Ta3 U €ro
WCIIOJB30BaHUE ISl TMOJYYEHUS] CHUHTETHYECKOro OC€H3MHAa MW METaHoJa.
[IpenenvHble W HempeAenbHbIE YrieBoaopoabl. KadecTBEHHBbIE peaklUMH Ha

KpaTHYIO CBA3b. buoras.



Kuoxkue eewgecmea. Hegpmov. HedTh, ee cocrtaB, (usmyeckue cBOWCTBA U
MIPOUCXOXKJICHUE. DKOJIOTHYECKUE TIOCIEJCTBUS pas3iuBa HEPTH M CIHOCOOBI
00prObl ¢ HUMU. [lonyTHBIN HedTsIHOM Ta3, ero coctas. [Iporeccsl nepepaboTKu
HedTtr: pekTudukanuss W KpekuHT. [IpogykTer mepepaboTkm HehTH HU WX
HCIIOJIb30BaHUE.

Teepooe cocmoanue eewgecmea. Kuoxkue kpucmannwvl. Kpuctauimueckue u
amop(dubple BemecTBa. [Ipu3Hakum u cBoiictBa amMophHOCTH. OTHOCHUTEIHLHOCTH
UCTUHBI B XuUMHH. JKUIKHE KpHUCTALUIBI W HMX MPUMEHEHHE B TEXHHKE.
OTHOCUTENBHOCTh HUCTUHBI B OMOJIOTHH U (PU3HUKE.

Knaccugpukauyusa neopzanuueckux eewjecmé u ee OMHOCUMENbHOCHD.
Knaccudukanusa mnpuponseix BemiecTB. OpraHuyeckue W HEOPTraHUYECKUE
Bemecta. M3omepus. Krnaccudukamuss Heopranudeckux BemecTB. I[IpocTsie
BEI[ECTBA: METAJUIbl, HEMETAJUIbI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JICJICHUS
MPOCTBIX BEHIECTB HAa METAJUIBI M HEMETAJUIbl. AJJIOTPONHS U €€ NPUYHHBL.
CnoxHblE BEIIECTBA: OKCHJbI, KUCIOTHI, OCHOBaHMs, COJU. OTHOCHTEIBbHOCThH
KJIacCU(DHUKAIIMU CIOKHBIX BEIIECTB.

Knaccuguxayus opeanuueckux coeournenuii. OcoOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OpraHUYECKUX coeUHEHUN. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO
ctpoenust A.byrneposa, @.Kekyne, A.Kynepa.

N3omepust, kak (GYHKIUS XUMUYECKOTO CTPOSHUSI HA MPUMEPE STUIIOBOTO CIIUPTA
U AUMETHIIOBOTO ddupa. [IpuunHbl MHOTOOOpa3us OpraHnYeCKUX COCTMHEHUN.
Knaccuduxanuys opraHM4ecKuX COCAUHEHUN. YTJIEBOJAOPOJbI: ajKaHbl, aJKCHBI,
aJIKUHbBI, aJKaJWeHbl W apeHbl. Kiacchl OpraHuyYecKuX COCIUHEHUMN, MOJICKYJIbI
KOTOPBIX cojepKaT (yHKIIMOHATIBHBIE TPYIIIBI: THIPOKCUIBHYIO, KApOOHUIBHYIO,
KapOOKCWIbHYIO, aMuHOTpyniy. OTHOCUTEIBLHOCTh JCJIICHUS OpPraHUYECKHUX
COEIMHECHUM HA KJIACCHI.

Ionumepsli. OCHOBHBIE TOHATHS XHUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHHI:
MOHOMeEp, TOJIMMEpP, DJIEMEHTAPHOE 3BEHO, CTENEeHb nojaumepusauuu. CrnocoObl
MOJYYEHHS] TOJMMEpPOB: pEaKUUU TOJUMEPU3AIUU UM  MOJUKOHJICHCAIUU.

buononumepsl 1 UX OMOJIOTUYECKAs POJIb.



[Inmactmaccel. Tepmorutactel M peakromiactel. [IpencraBurenu Iactmace u
obOnactu ux npumeneHusi. Bonokna. [Ipupoanbie (3KMBOTHOTO M PacTUTEIBHOTO
MPOUCXOXKJICHUA) U XUMHUYECKHE (MCKYCCTBEHHBIE UM CHUHTETUYECKHE) BOJIOKHA.
[IpencraBuTenn BOJOKOH © 00OJacTH MX HpuMeHeHus. Heopranumueckue
MOJIMMEPBI, KaK BEIIECTBA ATOMHOU CTPYKTYPBHI.

Cmecu, ux cocmae u cnocoowvl paszoeinenus. IlIoHITHE O CMECH, KaK CHCTEME
COCTOSIINIEH W3 Pa3IWYHBIX XUMHYecKuX BemiecTB. Kiaccudukamms cmeceit mo
BU3YalIbHBIM TMpU3HAKaM (TOMO- W TETEPOreHHBIE CMECH) M IO arperaTHoOMY
COCTOSIHHIO (TBep/Ible, )KHUJIKHE U ra3000pa3Hbie cMecn). CocTaB cMeceii: MaccoBast
u oObemMHas J0JM KoMIOHEeHTa cMecu. CrnocoObl pa3ielieHUsi CMECEei.
Jucnepcuvte cucmemsl. Ilonsitue gucnepcHou cucreme. Kiaccudukanms
JUCIIEPCHBIX CUCTEM MO pa3MepaM JIUCIEPCHON (a3bl U arperaTHOMY COCTOSIHHIO
JTUCIIEPCUOHHON cpenbl U JIucnepcHoil (as3bl. 3HAUeHHE AUCIIEPCHBIX CUCTEM B
IpUPOJE, OPOMBIIUICHHOCTA M IIOBCEIHEBHOW  JKM3HM  YEJIOBEKA.
['pybonucnepcHble cuCTeMbl U HX Kilaccu@ukauus (CyCHEH3UH, 3MYJIbCHUH,
a’po3onn). IIpuMeHeHue 3THX CUCTEM B TeXHHKE U ObITy. TOHKOAMCIIEPCHBIE
(koyuiouaHbIE) cuUcTeMbl, uX Kkiaccuduxanus (301 u renu). Koarynsius.
Cunepesuc.

Llemoncmpayuu.

Buneodparmentsl u ¢oTtorpapuu Mo TeMe: HEOHOBas peKiaMa M aproHOBOM
CBapkoW, aupmxkalbieil M  BO3AYIIHBIX IIapOB, 3alOJHEHHBIX  TEJIUEM,
OAJIbHEOJIOTUYECKUE PpAJOHOBbIE BaHHBL. PaznuuHble (QOpMBI TEPUOIUYECKON
cuctembl xumudeckux asnemeHtoB J.M.Menneneesa. [Toptpetsi: JI.byabonpana,
JL.Hunscona, K.Bunknepa, A.bytnepoBa, @.Kekyne, A.Kynepa. Moaenu
KPUCTAJUIMYECKUX PELIETOK: XJIOpHUJA HATpus, MOJa, YTIEKHUCIOro rasa, ajiMasa,
rpadura. OOpas3ipl MUHEpPAJOB W BEIIECTB C HOHHBIM THIIOM CBSI3U (OKCHJIA
KQJIBLIMS, PA3JIMYHBIX COJIEW, TBEPABIX IIEIOYEH, rajauTa, KaJbLMTA); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOHN CBS3H.

Kostekuuu: MeTaiioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, NIOJy4Ya€MbIX HA OCHOBE

IPUPOAHOTO Ta3a; HEPTh U MPOAYKTHI €€ nepepadoTKu; aMOp(HBIX BEIIECTB U



MaTepHayioB, NPUOOPOB HA OCHOBE KUIKUX KPUCTALIOB; MPOCTBIX M CIIOXKHBIX
BEILIECTB; IUIACTMACC, BOJIOKOH, HEOPraHUYECKHX TMOJUMEPOB (MHUHEPAIOB U
TOPHBIX MOPOJ); OpraHuuYecKux coenuHeHui. uddy3us AyMUCTHIX BEHIECTB C
ropsIerd JaMIIOYKH HakKaiuBaHUs W aud@y3us MepMaHraHaTa Kalds WIA
cynbdara menu (I1) B Boze.

[Ipubopsl Ha OCHOBE HHU3KOTEMIEpPATypHOW TIUIa3Mbl (Ta30BbIE J1a3ephl,
MJIa3MEHHBIE TTAHEU TEJIEBU30POB U T.11.)

[TapocTepkHeBbIE M OO0BEMHBIE MOJEIM MOJIEKYJ TEpPBBIX MpeACcTaBUTENEH
MIPEACIbHBIX YTIEBOAOPOIOB, CTpykTyp Oenka m JIHK. dusnueckue cBoicTBa
razoo0pasHbix (TporaH-OyTaHOBasi CMECh B 3a)KUTajike), >KUIKuUX (OCH3UH) U
TBEpJbIX (MapaduH) aJTKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openue mnpoman-OyTaHoBOW cmecu (3axkuraika). OTHOLIEHHWE NPENCIbHBIX U
HEIpEeAeNbHBIX YIJIEBOJIOPOJOB K PacTBOPY IE€pMaHTraHaTa Kajausi U OpOMHOMN
Bojie. OOpa3zoBaHue HE(PTIHOM MJIEHKU HA IOBEPXHOCTH BOJIBI.

OO6HapyxeHue HenpeaeIbHbIX COCTUHEHUHN B KUJIKUX HEPTEMPOAYKTaX.
[Tonyuenne mmactuueckoit cepbl. I[lomydenue Oemoro dochopa. Ilomyduenue
JUCTWITUPOBAHHOM  BOABL. (OyuCTKa CMECH KPHUCTAUIOB JUXpomaTra W
nepmanranara kamus. OOpasibl pa3IMyHBIX JAUCIIEPCHBIX CHUCTEM: 3MYJILCHUHU,
CYyCHEH3UH, a’3p030Ju, reau u 3oid. [lomydeHue KOJUIOMIHOTO pacTBOpa W3
xjaopuna xenesa (I). Koarynsuus nonydenHoro pactsopa. Dddext Tunaans.
JlabopamopHvie onvimeoi.

1. KoHcTpyupoBaHuEe MNEpUOAMYECKOM TAOJIUILBI XUMUYECKUX DJIEMEHTOB C
HCIIOJIb30BaHUEM KapTOUEK.

2. O3HaKOMJIEHUE C KOJJIEKIIUSIMA METAJJIOB U CILIABOB.

3. BpoyHOBCKOE ABUKEHUE YACTHUII TYIIU UJIU [[BETOYHOMN MBUIBIBI B BOJIE.

4. TTpoBepka mpubopa AJis MOJIyICHHS Ta30B HA T€PMETUYHOCTb.

5. YBenuueHue AaBiIeHUs )KUIKOCTH IIPHU €€ CKATHUU.

6. CpaBHeHUEe KOJI€OATENBHBIX JBUKEHUM MOJICKYJ] BOJbI U JibJa C MOMOIIBIO

CBU.



7. BplmapuBaHue pacTBOopa MOBapeHHOM coju. DUIbTpOBaHUE TIe€TEPOreHHOU
cmecu. OTcTauBaHue, Kak Croco0 pas3aeNeHus: CMeceil IeKaHTaluel U ¢ TIOMOIIIbIO
JETUTEIbHON BOPOHKHU.

8. O3HaKOMJICHHE C AUCIIEPCHBIMU CUCTEMaMU

lIpakmuuecxas paboma Nel. Izydenne Gpororpaduii TpekoB 3apsHKEHHBIX YACTHIL.
llpakmuuecxas paboma Ne2. Tlonyuenue, coOupaHue U pacrio3HaBaHUE T'a30B.
Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peaxyuu u ux Kilaccuukayua. XUMUYECKUE PEAKIUH WA
XUMUYECKHC SBJIICHHS, WX OTJIWYUSA OT (U3NUECKHX sBJICHMHA. Peaknum 06e3
M3MEHEHMSI COCTaBa BEIIECTB: AJUIOTPONU3AMU W H30Mepuzainuu. Peaknuw,
UIYIINE C U3MEHEHHWEM YHCIIA M COCTaBa BEIIECTB: COCIWHEHUS, Pa3lIOKEHUS,
3amenieHus, oOMeHa. Peakiuu, nmpoTekaronye ¢ BbIACICHUEM W MOTJIOIMICHUEM
TEIJIOTHI: 9K30 - W OHHAOTepMUYecKue. J[lpyrue mpusHaku Kiaccuukanuu
XUMUYECKUX peakIuii Ha npumepe cuHTe3a okcuaa cepbl (VI): u3meHeHue
CTENEHEH OKHUCIIEHHSI BJIEMEHTOB, OOpa3ymoIIMX  BELIECTBA, MCIOJIb30BaHUE
KaTaJn3aTropa, arperaTHOE COCTOSIHUE BEIIECTB, HAITPABIICHUE MPOLIECCOB.
Cropocmb xumuueckoui peakyuu. [1oHATHE O CKOPOCTH XUMHUYECKON pEAKIUU.
['OMOreHHblE U TETEpOreHHBbIE PEAKIUU. 3aBUCUMOCTb CKOPOCTH XHMHYECKOU
pEeaKIuu OT MPUPOJbl PEATUPYIOUIUX BEIIECTB, UX KOHIIEHTPAMU. 3aBUCUMOCTH
CKOpOCTH peakuuu oT Temmeparypol. lIpaBuno Baut-T'odda. 3aBucumoctsb
CKOPOCTM pe€aKkUuMyh OT IUIOIIAJM CONPUKOCHOBEHUS BEUIECTB W  HAJIUYHS
KaTajau3aTopa.

Oopamumocmev xumuueckux peakuyuii. HeoOpaTtumbie U oOpaTUMBbIE pEaKIIUU.
CocTostHuEe XUMHUYECKOTO PaBHOBECHSI /I 0OPATUMBIX PEaKIIUA.

[Tpunmun Jle-Iarense. CwmelieHre XUMHYECKOTO paBHOBECHS OOpaTUMBIX
peakiuii B XMMUYECKOM MTPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUAKA.
Oxucnumenvno-eoccmanogumenvhule peakuyuu (OBP). dnekmponus3.

CrerneHb OKHCIEHHSI M ee ompeaeneHue no gopmyne coenuHenus. [lonstue o6
OBP. Oxuciurtenb 1 BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE.

DNEeKTPOIN3 paciljiaBOB U PaCTBOPOB HAa IPUMEPE XJIOPHUIA HATPHUS.



DNEKTPOJUTUYECKOE MOJiydeHue amoMuHusa. [IpakTuyeckoe MpUMEHEHUE
anexTposn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

Xumuueckue ucmoynHuku moka. ['aIbBaHUYECKUE DJIIEMEHTHl HA MpPUMEpE
aneMmeHTa JlaHnansg-AkoOu, MX yCTpOMCTBO M NPUHLHUI AEHCTBUA. Y CTPOMCTBO
Oartapelky Ha MpUMEpPEe CYXOro IIEJTOYHOTO dJEMEHTAa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJssitopa. ["anbBanu3anus u anexTpodopes.

Qusuka Ha cayycoe uyenoeeka. AHTPOIIOMETPUSA: U3MEPEHHUE IJIMHBI U MacCChl
TeJa, CIUPOMETPUS M KU3HEHHA E€MKOCThb JIETKUX. TEIJIOBbIE H3MEPEHUS H
Temotepanus. V3MepeHne apTepualibHOTO AaBieHUs. [ UMEPTOHUS U TUIIOTOHUS.
VYapTpa3ByKoBasi AMarHOCTUKA U Tepanus. DieKTporepanus. JlazepHasa Tepanusi.
MarauTHslii pe30HaHC U peHTreHoauarnoctuka. dmrooporpadus. Tomorpadus
Jlemoncmpayuu.

[Tonyuenne 6emnoro pocdopa. 'openue docdopa u pacrBopenne okcuaa dochopa
(V) B Bogme. Ilonyduenue u pasznoxxenue ruapokcuna meau (I1). BzaumonericTBue
xene3a ¢ pactBopoM cynbdata Meau (II). OnbIThl, WIUTIOCTPUPYIOLIUE MPABUIIO
bepronne — oOpa3zoBaHue ocajika, raza Wik ciIab0oro AJIEKTPOIUTa. 3aBUCUMOCTh
CKOPOCTH pEaKIMK OT MPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOEICTBUS pacCTBOPOB
pPa3JIMUHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTpPAlUUMU C OAMHAKOBBIMU TpaHyjIaMu
[MHKAa Y B3aMMOJICMCTBHUE OJIMHAKOBBIX KYCOUYKOB MarHuisi, IMHKa M >Keje3a C
COJISIHOM KHCIJIOTOM. B3anmonencTBrue pacTBOpa CEpHOM KHCIOTBHI C pacTBOpamMu
THOCYNb(aTa HATpUs Pa3TMYHON KOHILEHTpaluu. B3auMopeiicTBue pacTBOpOB
CEPHOU KUCIIOTHI U THOCYJIb(aTa HATPUS IPU PA3TUYHBIX TEMIIEpATypax.
OOpatuMble peakuuy Ha NOpuMepe nojdydeHus poaanuga xenesa (L) wu
HAOJIOZICHHUS 32 CMEIICHUEM PaBHOBECHS MO WHTEHCHBHOCTH OKPACKU TMPOIYKTa
peaKIuu MPU U3MEHEHUH KOHIIEHTPAIlUU PEareéHTOB U MPOJAYKTOB.

I'openne ceprl, kak OBP. Mogenps anexTposuzepa. Mojenb 31€KTPOIU3HON
BaHHBl i1 monydeHuss amomunus. Kosutekius Oarapeek.  CBHUHIIOBBIN
akkyMmyisatop. Poctomep, MeEIHUIIMHCKHE BECHl, CIHUPOMETP, PTYTHBIA U
AIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JAa3€pHAS YKa3Ka.

BuneodparmeHTsl U craiibl o TeEMe.



Jlabopamophvie onvimeoi.
1. BnusiHue temmeparypbl Ha CKOpocTh peakuuu okcuaa menu (I1) ¢ cepnoit

KkucioToi. Pa3noxenue nepokcuaa BoI0pojia ¢ MOMOIIBIO OKCUA MapraHia

(1V), a Takxke Katangasbl CHIPOTO KapTO(es.

2. BritecHenue menu u3 pactsopa cyibdara meau (I1) sxenezom.
llpakmuueckas paboma Ne3. I3yueHne XUMHUUECKUX PEAKIIUM.
Ipaxmuueckaa paboma Ne 4. Coopka eanveanuyecko2o 21emeHma U UCHblmanue
e2o Oelicmaeus.
Tema 4. 3n0opoBbe (224).
Cucmemamuueckoe noyodycenue 4enoeeKka ¢ mupe Hcugomuuix. buonornueckas
KJaccudukanus yenoneka. [IpsAMoxoxaeHne U ero BIMSHHUE Ha CKEJIET YEJIOBEKA.
Pyka — opran u nponykrt Tpyaa. Pa3BuTume yepena v ronoBHOTO MO3ra 4eJIOBEKA.
IlepBas 1 BTOpasi CUTHAJIbHBIE CUCTEMBI. broconuansHas Ipupoaa 4eI0BeKa.
I'enemuka uenoeexa u memoowvt ee uzyyeHusa. OCHOBHBIC NOHITHS T€HETHUKHU:
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, T'€H, XPOMOCOMBI, MYTallM{, T€HOM, T€HOTHII,
(GeHOoTHUIl, TOMUHUPYIOUIME U PEIECCUBHbIE NPU3HAKU. ['€HOM 4YeloBeKa U ero
pacmdpoBka. I[lpakThueckoe 3HauU€HHE HM3YYECHHsS] T€HOMA 4eJoBeKa. MeTo[bl
U3Y4YECHUS TE€HETHKHU YeJI0BEKa: reHEaJIOrM4eCKuH, OJIM3HELIOBBIH,
uTOreHeTuyeckuii. ['eneTndueckue (HacieICTBEHHbIE) 3a00JIEBaHMSI YETIOBEKA.
Qu3uka uenogeka. CKeleT C TOYKU 3pEHUS (PU3MYECKOrO TMOHITHS O phlUare.
KpoBooOpamienue B cBeTe  T'MJIPOJUHAMHUKHU: MYJbC, KPOBSIHOE JaBIICHUE.
Huddysus, kak ocHOBa GOpMUPOBAHUS MEPBUYHOM U BTOPUYHON MOYM B MOYKAX,
a TaKke ra3oo0MeHa B TKaHSAX U JIETKUX. TepMOperyssius ¢ MOMOIIBIO KOXHU
IyTEM TEIUIONPOBOJHOCTH, KOHBEKIIMM, HW3JIy4eHUS M MCHAPEHHUS BOJBIL.
DneKTpoAMHAMUYECKass MpUpoAa IMepeayd HEPBHBIX HMMMIYJIbCOB. OnTuueckas
cucTema 3peHusi. AKycTUYecKas CUCTeMa ciyxa M rojlocoo0pa3zoBaHHe.
Xumusn uenosexka. XuMm4eCKUil COCTaB TeJjla YEJIOBEKA: DJIEMEHTBI U BEIIECTBA, UX
kiaccudukanusa u 3HaueHue. Boga, ee @pynkiuu. Boanblil 6anaHc B opranusme

YCJIOBCKaA. MI/IHepaHBHBIe BCIICCTBA U UX POJIb B JXU3HCACATCIbHOCTH OpPraHHU3Ma



yenoBeka. 3a00JeBaHus, CBSI3aHHBIE C HEIOCTATKOM WM HU30BITKOM HEKOTOPBIX
XUMHUUYECKUX IJIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunwr. Victopus OTKpBITHS BUTAaMUHOB. BuTamMuHBI, KaKk OMOJIOTHYECKU
aKTUBHBIE BEIECTBA. bOJE3HW, BBI3BAHHBIE HEJOCTATKOM WM HU30BITKOM
BUTAMUHOB: AaBUTAMHHO3bI, THIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

CyTouHas noTpeOHOCTh YeI0OBEKa B BUTAMUHAX M MX OCHOBHbBIC (DYHKIIHH.
Knaccudukanus ButamuHOB. BojopacTBopuMmbIe BUTaMUHBI Ha TPHUMEpE
ButamuHa C. JKupopacTBoprMble BATAMUHBI HA IPUMEPE BUTAMUHA A.

T'opmonwr. HepBHasi 1 rymopalibHasi PEryJsiiUKA MPOILECCOB JKU3HEEATCIIbHOCTH
opranu3Ma. ['OpMOHBI, KaK MPOJAYKTHI, BEIpa0aThIBa€MbI€ JKeJIe€3aMU BHYTPEHHEH
cexkpenuu. Knaccudukaiusi TOpMOHOB MO kKejle3aM, KOTOPhIE UX MPOAYIUPYIOT U
M0 XMMHUYECKOU MPHUPOJE. CBolicTBa TOPMOHOB. NucynuH, Kak TOPMOH
OEJIKOBOW TMPUPO/IBI. AJlpeHalliH, Kak TOPMOH aMHUHOKHUCIOTHOW MPUPOJBIL.
CrepouiHple TOPMOHBI Ha TpPUMEpPE IMOJIOBBIX. ['UIep- U TUMNOQPYHKIUS Kejes
BHYTPEHHEW CEKPELIHH.

Jlexkapcmea. KpaTkue CBeJIeHUS O 3apOKJICHUU U Pa3BUTUU  (HapMaKOJIOTHHU.
Knaccudukanuys J1eKapCTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHUIO: JKHJKHE
(pacTBOpBI, HACTOM, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIICH3UU U Jp.), TBEPbIC
(mopormiku, TaOJETKH, MWJIIONIN, KaIlCyJjbl), MATKHUE (Ma3d, JUHUMEHTHI, TAaCTHI,
cBeun).  Aukanouasl.  BakuumsHbl.  XUMHOTEpaneBTUYECKUME  Ipenaparsl.
AHTHUOMOTHKHU. Hapkotnueckue npenapatsl. HapkomaHusi u ee mocCieICTBUS.
OnTuManbHBIN PeKUM NPUMEHEHUS JICKAPCTBEHHBIX MPENapaToB.

300poswiit 0opa3 yncuznu. OusnyecKre 310pOBbE U €ro kputepuu. llcuxuueckoe
3I0pOBbE U €ro Kpurepuu. HpaBCTBEHHOE 340pOBbE M €ro Kpurepuu. Tpu
OCHOBHBIE COCTaBJISIIOIIME 30POBOTO O0Opasa >KU3HU: PEKUM JIHSI, MPaBUIIBLHOE
nuTaHue, Gu3ndeckas akTUBHOCTh U 3aHsATHE criopToM. DakTophl, BIUSIONINE HA
3I0POBBbE YEJIOBEKA: OKpYXKaromas cpeaa, NpoQriakTHIecKas BaKI[MHAIHS,
CTPECCHI, BpeAHbIC TPUBBIYKU. AJIKOTOJU3M U ero nocieacTBus. Hapkomanus u ee

IIOCJICACTBHA.



QDu3uka nHa cayxycoe 300p06bs 4ei06eKka. AHTPOIIOMETPUS: U3MEPEHUE JJIUHBI U
MacCHhI TeJla, CIIUPOMETPHUS U KU3HCHHAs! EMKOCTh JIETKUX. TemIoBbie M3MEepEeHUs 1
TerioTepanus. 3Mepenne apTepruanbHOTO JaBieHUs. | UTIEPTOHUS U TUTIOTOHHS.
VYbpTpa3ByKoBas JUArHOCTUKA U Tepanus. DnekTporepanus. JlazepHas tepanus.
MarHuTHBIH pe30HAHC U peHTreHoauarnoctuka. diarooporpadus. Tomorpadus
Cospemennvle MeOUYUHCKUE MEXHON02UU. 300p08be Yel08eKA: CUCMEMHDbILL
nooxoo. Hopmanvnas guszuonocus wenosexka. Ocobennocmu GyHKYUOHUPOBAHUS
O0bIXAMENbHOU, KPOBEHOCHOU U Opyeux cucmem opeanuzma. Dusuonocudecxue
nokazamenu OpeaHu3Ma uenogeka U ux HopmalvbHoe 3HayeHue. Meouyunckue
mexHono2uy  OuacHocmuxkyu  3aboneganuti. Bo3modxcHocmu U nepcnekmusvl
Memo008 NpoPUIAKMUKU, Mepanuu U 80CCMaHosieHus opeanusma. I[100xoodvl k
nOBbILUEHUIO dhheKmuUsHOCmU cucmembl 30PAB00XPAHEHUSL.

HUngpexyuonnvie 3aboneeanuss u ux npogunakmuka. HUngexyuonnvie
3abonesanus u ux 6030youmenu. Cnocoowvl nepeoaiu UHGEKYUOHHbIX 3a00.1e8aHUL
U coyuanbHvle hakmopwvl, cnocobcmayrowue ux pacnpocmpaueruro. MUmmynnas
cucmema u npunyunvl ee pabomei. OcobeHHoCmU  DYHKYUOHUPOBAHUS
UMMyHumema 'y pasHvlx epynn  Hacelewus. Cnocobvl  npoguiakmuku
ungexyuonnvlx 3abonesanuti. Bakxyunayus. Hanpaenennocmv MmeouyunHckux
npenapamog 01 00pvoObl ¢ UuHpekyuoHHviMu 3abonesanusmu. Ilpobrema
pazeumus  ycmoudusocmu  8030youmenei  3abonesanuti. Meoxxcoynapoouvie
npozpammsl no bopvoe ¢ UHGEeKYUOHHBIMU 3A00NeBAHUIMU.

Hayka o npasunsnom numanuu

Memabonusm, xax obOMen 6ewjecmeom u dHepeueli HA YPOBHe OpP2aHUMA.
Ipunyunvr  ynkyuonuposanus  nuwesapumenvHolu  cucmemsl. Kavecmeo
NPOOYKIMOB8 NUMAHUS C MOYKU 3DEeHUsL IHEPLeMUUECKOU YeHHOCMU U COOePIHCAHUS]
NONE3HbIX U BPEeOHbIX 6Geujecms 3HaueHue cOANAHCUPOBAHHO2O0 NUMAHUSL Ol
noooepoicanusi 300posvs. lluwesvie 000asKu: nojes3Hvle ceoUCMBEa U NOOOUHbBIE
aghghexmol ux ucnonrvzosanus. Juemol u 0COOEHHOCU UX NPUMEHEHUSL.
Jlemoncmpayuu. Tabmunpl, BuacodparMeHTHl W claiabl 1Mo Teme: Ckeler

yenoBeka. Myisik «Topc yenoBeka». Monens monekynsl JJHK. Moaenu rnasa,



yXa, MMOYKH, HEPBHON CUCTEMBI 4esloBeKa, KokH. Ckener yenoBeka. M3mepenue
MyJibCa, TaBJICHUS, OCTPOTHI 3PEHHUS, TEMIIEPATYPHI TENA.

Komnexuuu: BUTAMUHHBIX  [PENapaToB, MEIULIMHCKUX TOPMOHAIbHBIX
IpenapaToB, JIGKAPCTBEHHBIX (OPM  Pa3IMYHOTO arperarHoro  COCTOSHUA,
JIEKapCTBEHHbIX (OpPM  Pa3IMYHOrO CHEeKTpa JedcTBUd. buyperoBas u
KCaHTONPOTEUHOBAsI peaklMK JIJIsl IpenapaTta uHcyanHa. llopTpersl Beaarommxcs
YUEHBIX, BHECHIMX 3HAYUTENbHBIM Kiaax B  (Qapmakoioruto. Poctomep,
MEJIMIIMHCKUE BECHI, CIHUPOMETP, PTYTHBIA W BJIEKTPOHHBIA TEPMOMETPBHI,
TOHOMETPHI Pa3INYHbIX BUJIOB, JIA3€pHAs yKa3Ka

JlabopamopHvie onvimeoi.

1. 3yyeHne HMHCTPYKIMU MO NPUMEHEHHUIO alTE€YHBIX IMPErnapaToB BUTAMHHOB.
Omnpenenenue pH pactBopa Butamuna C.

2. Onpenenenne pH cpenbl pacTBOpa acnupuHa

Ilpakmuuecxas paboma NeS. Hccnedosanue nponopyuoHaibHocmu co6CmeenHo2o
DPayuoHa nNUMaHus, NnPpoeepKa COOMeEeMcmeausi Maccvl meia 603pACmHOU HOpMe.
Ipakmuuecxas paboma Ne6. Unmepnpemayus pe3yibmamoé 00we2o anaiu3a
KpO8U U MOYU.

Ipaxmuueckas paboma Nol. OuieHKa UHIUBUYaJIbHOTO YPOBHS 3/10POBbBS.
Ilpakmuuecxas paboma Ne8. OnieHka 6MOIOTHUECKOTO BO3pacTa

Tema 5. CoBpemeHHOe ecTeCTBOZHAHUE HA Ciyk0e yesioBeka (22 4)
Onemenmapuovt au Inemenmapuvle yacmuyovt? lloHsTHe 0 (PU3NKE BBICOKHX
SHepruil. JIMHEWHBI YCKOPUTEIb dJIEMEHTAPHBIX YaCTHUL, aAPOHHBIA KOJUTAUIEP.
Jlenenrie aToOMHOTO Sipa: MPOTOHBI, HEUTPOHBL. DyH/IaMEHTaJbHbIE YaCTULIbI:
JIENITOHBI U KBapKu. POoTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adponunstii konnaidep. MOHTaX U YCTaHOBKA OOJIBIIOTO aJpPOHHOTO
koJutaiinepa. [lpunnun pencrBus koiutaiaepa. [Ipoucxoxnenue maccsl. bo3oH
Xwurrca. [Ipoucxoxaenne Beenennoit. AHTUMUD.

DHnepeemuka u  IHepzocoOepexcenue. I[lpobnemvr  dHepeoobecneyeHus:
HAYUOHATIbHbIE, PECUOHATbHbBIE, TIOKAIbHbIE. 3AKOHbL COXPAHEHU MACCHL U IHEPIUU.

lIpakmuueckoe npumeHnenue 3akoH08 coxparenus. Buowi snepeuu. Cesa3b maccol u



oHepeuu. IneKmposHepaus u cnocodwvl ee noaydenus IlonmydeHue 3JIEKTPUIECKOrO
TOKa C IMOMOIIBIO 3JIEKTporeHeparopa. HerpaauuronHas sHepretuka. 1ennogvie u
2UOPOINEKMPOCMAHYUU. OcHOBHBIE HNOHSATHUSA aTOMHOM DHEPIreTUKH.
PamnoaktuBHOCTE. SlmepHbie peakiuu. ATOMHAsI CTAHIUS W IPUHIIAI €€ PaOOTHlI.
ADC Ha ObICTphIX HEWTpoHaX. PanuoOu30TONHBIE TEPMOIIEKTPUUYECKUE
redeparopsl (PUTEI'n), npuniun ux aeiicteusi. O6sacTu NPUMEHEHUS aTOMHOMN
DHEPreTUKU. AOoepHas oHepeemuxa U NEPCNEeKmMusbl ee  UCHOAb308AHUS.
Duepeonompebienue u IHepeodIhhekmueHocme.

Ilpooosonscmeennasn npodaema u nymu ee pewienus. I'eorpadus rojoma u ero
npuurHbl. OCHOBHBIE HaIlpaBieHUs B peleHnu [[pogoBOIBCTBEHHON POOIEMBL:

- HUCIIOJIb30BaHWE XMMHUYECKHX BeIIeCTB (yI0OpeHHus, peryisaropsl pocTpa,
(epOMOHBI, IECTULIN/IBI, PETIEIUICHTHI);

- CO3JaHUE HCKYCCTBEHHBIX IMPOAYKTOB TIHUTAaHHS; - METOAbl CO3JaHUs
BBICOKOIIPOU3BOIUTEIBHBIX COPTOB PACTEHUIN U MTOPOJI AKUBOTHBIX.

Ochoevt ouomexnonocuu. IlonsiTue OMOTEXHOJOTMHU, KaK MPOU3BOJIUTEIBHOM
CHJIbI OOIIIECTBA, UCIIOJIb3YIOLIEH KUBBIE OPTaHU3MbI 1 OMOJIOTMUYECKUE MPOLIECCHI
B MPOU3BOACTBE. TpH 3Tama CTAHOBIEHUS U PA3BUTHUS OUTEXHOJOTMHU: DPaHHSS,
HOBasi U HoBeHwmas. Tpaouyuonnas OUOMEXHONO2US: NPOUIBOOCHBO NPOOYKMOS
numanus, nepepabomka omxo0os. Monexynsapuas 6uomexnonoeus. Cmpykmypa u
@ynryus nyxkneunogolx kucrom. Cunmes oenxa. Knemounasa undwcenepus. I'ennas
mepanus. Ilpumenenue 6uomexnonocuu 8 30pagoOXpaHeHull, CelbCKoOM X03AUcmee
u oxpame oxpydcarowel cpeovl. I'eHHas WHXeHepus. |'eHHOMOIuPpUIIMPOBaHHbBIE
OpraHu3Mbl U TPACHCTe€HHBIE MPOAYKThl. Knerounas unxenepus. KinonupoBanue.
DOMOpHOHANIbHBIE W CTBOJIOBBIC KJIETKW. bronornyeckas MHXEHEpHUs, KaK METOJ]
WCIIOJIb30BAaHUS MHUKPOOPraHU3MOB B KauecTBE OMOPEAKTOPOB JI MOJIYYEHUS
MNPOMBIIUICHHOW  MpoAyKiuu. OCHOBHbIE  HANpaBJICHUS  UCIIOJIb30BaHUS
dbepMeHTaTUBHBIX TpoiieccoB. MimmobOunm3oBanubie hepMeHThl. Mupogoti peinok
ouomexnonozuul. Ilepcnexmugvl pazeumus pocCcuticko2o cecmenma.
Hanomexnonocuu u ux npunoxcenue. Hanouacmuyvl 6 #cueou u HexCusou

npupode:  pazmepvl, Munvl  CMPYKMypol, @QYHKYUOHAIbHAS — 3HAYUMOCHb.



Ocobennocmu  @uauueckux U XUMUYECKUX  CBOUCME  HAHOYACMUY.
Camoopeanuzayusa. Memoovl nonyuenusi Hanouacmuy. MemoOsbl u3yuenus
Hanomamepuanos. Koncmpyuposanue nanomamepuanos. Hoevie mexnonocuu,
cmposawuecs Ha UCNONb308AHUU HAHOYACTNUY U MAMEPUAN08, NOJYYAEMbIX U3 HUX.
[loHATHE O HAHOTEXHOJIOTMU, KaK YIPABISIEMOM CHHTE3€ MOJIEKYJISIPHBIX
CTPYKTYyp. /JBa moaxona B HAHOTEXHOJIOTHMU: «CBEPXY BHU3» U «CHHU3Y BBEPX).
MouiekynsipHBIii  cMHTE3 U camocOopka. HaHockonuyeckoe BbIpallMBaHUE
KPUCTAJUIOB M TOJUMEPU3ULIMS. YTIepoJHble HaHOTpyOku. CHHepreTHka.
Bruanue nanomexmonoeuti na passumue mexHuKu. IKOAO2UYECKUL ACNEKM
HAHOMEXHOJI02UU.

Qu3uka u ovim. HarpeBatenbHble U OCBETHTENbHBIE MPHOOPHI. PazHoBUAHOCTH
JaMIl: HaKaJIMBAHMs, TaJIOT€HHBIE, TIOMUHECLICHTHBIE, CBETOAHOIHBIE.
MuxkpoBosiHoBas neus (CBY-neus) u npuHnui ee padboThl.
KuIKOKpHCTAIUIMYECKUE 3KpaHbl M JUCIUIEM, WX YCTPOWCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PamuonepenaTuviku W paJIuONpPHEMHUKU.
[IpyHIMNIMANBHOE YCTPOMCTBO TeNeBU30pa U TeseBHAeHUs. CIyTHUKOBas u
COTOBAsI CBSI3b.

Xumua u O0vim. Moromre M 4ucTAIMe cpeactsa. [IoBEpXHOCTHO - aKTHUBHbBIC
BemectBa (IIAB). OrOGenuBarenu: XMMUYECKHE W oNTHYeCKHe. MHCEKTUIMIBI -
cpeacTBa sl OOpbOBI C HACEKOMBIMH. XUMUUYECKHE CpPEACTBA TUTHEHBI U
KocMeTHKH. [IuieBbie 100aBKH, UX MapKUPOBKA.

Cunepzemuka. [loHsiTHE O CUHEPIeTUKE U CAMOOPTaHU3ALMKU OTKPBITHIX CHCTEM.
OOmue mnpuHUUIBI CHHEpreTuku. Touka Oudypkaumu u arrpakt. Pomb
CUHEPreTUKH  JUIsl  WU3YYEHUS  MPUPOAHBIX M COLUUAIBHBIX  SIBJICHUMU.
CTpyKTypupOBaHUE MaTE€pPUAIBHOTO MHUpPa W €ro HU3y4YeHHE CHelUUaIbHBIMU
pazaenamu ¢puzuku. opMbl IBUKEHHUS MATEPHUH.

Ecmecmeo3nanue u uckyccmego. 30510TO€ CEUEHUE W €r0 HCIOJIb30BAHHE B
MPOU3BEICHUSAX APXUTEKTYpPHI, KUBOMKUCH, CKyJIbOTYphl. IlocnenoBaTenbHOCTh

®ubonayun, ee TMpPUMEHEHHWE B HCKYCCTBE. PacmpocTpaHeHHOCTh MpaBuiia



30JI0TOTO CEYEHHsI W ToclenoBaTenbHOCTH (DUOOHAYYM B KUBOH MPHUPOJIE.
buonuka n apxutektypa. B3anMONpOHNKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.
Tabmusl, BuaeodparMenTs! u poTorpaduu mo Teme.
[Toptperer:  Ix. Yensuka, II. Xwurrca, JIL.M. Jlemepmana, M. ®apanen,
A.A.Bbekkepenb, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann
Jlabopamopnvie onvimel. 1. I3MepeHne napaMeTpoB KUCTH PYKH
llpakmuueckas paboma Ne 9. I3yuenue sBI€HUS dJEKTPOMAarHUTHON UHAYKITUH.
Ilpakmuuecxas paboma Ne [0. V3ydeHue 30J0TOTO CEUCHHUS HA PA3THYHBIX
00BEKTaX.

Tema 6. Bkiaa coBpemeHHbIX yueHbIX B popmupoBanne EHKM (4 yaca)
N3yyenue Ouorpaguu COBPEMEHHBIX POCCHUHCKHX YyueHbIX. OIlleHKa BKJIaJa
COBPEMEHHBIX poccUickux YyueHbiX B (opmupoBanne EHKM. Ilocnennue

OTKPBITH: B 00J1aCTH €CTECTBEHHBIX HayK.



I1l. TemaTn4yeckoe niIaHNpPOBaHUE

B ocHoBe BbIOOpa METOZ0B M MPHUEMOB, (HOPM pabOTHI JEKUT OpPHUEHTALUS
Ha IIeJIeBble MPHUOPUTETHI, 0003HaueHHble B Pabodyeil mporpamme BoCHUTaHUS
[TxoJtbr:
- YCTaHOBJICHUE JIOBEPUTEIBHBIX  OTHOIICHUH MEXKAYy IeIaroruyeckKum
PabOTHUKOM M €0 00y4YaloIUMHKCS, CIIOCOOCTBYIOMINX MO3UTUBHOMY BOCIPHUSITHIO
oOyJarommMucss  TpeOOBaHW W  TPOChO  IMENarornyeckoro  pabOTHHKA,
NPUBJICUYCHUIO MX BHUMaHMS K O0OCyXkJaeMoil Ha ypoke uHdopmaiuuy,
aKTUBU3AIIMU UX MMO3HABATEIHHON ACSITENbHOCTH;
- noOyxJaeHue oOydaromMxcs COOJII0AaTh Ha YpPOKE OOIIECPUHSATHIE HOPMBI
MOBEJICHUS, MPaBUJIa OOIICHUS CO CTAPIIUMU (I€arOTHYECKUMU PAOOTHUKAMK) U
CBEpCTHUKaMH  (OOydYarolUMHCS), TPUHLUMUMBI Yy4eOHONW  JTUCHMIUIMHBI U
caMOOpraHu3alluu;
- NMPUBJICYCHUE BHUMAHUSI OOYYAIONIMXCS K IICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
ypoKax SIBJICHHM, opraHu3aius X padoThl C MOJy4aeMOM Ha YPOKE COLUAIBHO
3HaUMMOM HWHOpPMAIE — HWHUIMUPOBAHHE €€ OOCYKICHMS, BBICKa3bIBAHUS
OOyJalolMMHUCSI CBOETO MHEHHS IO €€ IOBOJY, BBIPAOOTKHM CBOETO K HEH
OTHOIICHUS;
- HCIOJb30BAHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHHUS Y4eOHOTO
npeaMeTa uepe3 JIEMOHCTpAUio OOydaroluMcsl TPHUMEpPOB OTBETCTBEHHOTO,
IPa)X/IaHCKOIO TMOBEACHUS, IMPOSBICHUS YEIOBEKOMIOOUS U 100pOCepAeyHOCTH,
gyepe3 MoadOp COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHHs, 3a4ad JAJs pPEUIeHHS,

MPOOJIEMHBIX CUTYALMH 17151 00CYKIEHHS B KJIacce.



Temarnueckoe mianuposanue Aas 10 knacca

Ne n/mt HaumenoBanue pasnena/TemMsl KonuuecTtBo Mertoab! 1 ipueMsbl, GOPMBI
JacoB paboThI
l. BBenenue 4
1 BBejeHue B eCTeCTBO3ZHAHUE 1 Kpyrsriit cTon
2 EcrecTBO3HAaHME — €TUHCTBO HAYK O 1
IpupoJie Mactep-knacc
3-4 Kondepennus nmo teme: 2
«EcTecTBO3HaHUE — €IMHCTBO HAYK O KonnexrusHsle criocoObl
npupoae» 00y4eHus
1. EcrecTBO3HAHHE M METOABI MO3HAHUA 16
MHpa JleGatsbr
5 Hcropust u3ydeHus: IpUPOIbI. 1
IIporpecc B €CTECTBEHHBIX HAYKaX U Kpymislii cTton
€ro BKJIaJ] B pa3BUTHE IUBUIN3AIUU
6 OMOUPUYECKUN YPOBEHb HAYYHOT'O 1 Macrep-knacc
MO3HAHUS
7 [IpakTuueckas pa60Ta Nol 1 KomnnekTuBHbIE CIOCOOBI
«OMIIUPUYECKOE TIO3HAHUE B 00yuenus
W3YYCHUH €CTCCTBO3HAHUS
8 Ilpakmuueckas paboma Ne2. 1 MHTCPAKTUBHBIC (POPMBI paGOTHI
ITocTpoeHne mpoCTpaHCTBEHHBIX C 00yYarOLMMHCS: IPUMEHEHHE
MOJIEJIE HEOPTAaHUYECKUX U HHTCIICKTYAJIbHBIX HUID,
OpraHN4YeCKUX COCIMHCHUH B CTUMYJIMPYIOTIHNX
COIIOCTABJICHUH C UX CBOMCTBAMH. ITO3HABATEIbHYIO MOTHBALIUIO
9 Teopetnueckuil ypoBeHb HAYYHOTO 1 00y4arommxcs
TTO3HAHUS
10 Cemunap no teme "TeopeTnueckuit 1
YPOBEHb HAYYHOTO TTO3HAHUS"
11 S3bIK ecrecTBO3HaHuA. buonorus. 1
12 SI3bIK ecTeCTBO3HAHUS. XUMMUSL. 1
13 SA3bIk ecrecTBO3HaHUs. DU3HKa. 1
14 EcTecTBeHHO-Hay4YHBIE IOHATHS, 1
3aKOHBI ¥ TEOPUH.
15 EcTtecTBeHHO-Hay4YHasi KapTHHA MUPA 1
16 Mupsl, B KOTOPBIX MBI JKHBEM 1
17 [Tpaktuyeckas padora Ne3 1
«Habmonenne 3a ropsIieii cBevein
18 [TpakTryeckas padora Ne4 1
«Habnronenue 3a n3MEHEeHnEeM
COCTOSTHUS JIbJIa»
19 O060011IeHYE 3HAHUHN 10 TEME 1
«EcTecTBO3HAHUE W METOIBI
TTO3HAHUS MDA
20 Konrponsnas padora Nel mo teme: 1
«EcTecTBO3HAHNE N METOJIBI
MO3HAHUS MHPaY
I1l.  Meramup. OcBoeHHE KOCMOCA H €r0 9
POJIb B KM3HU YeJIOBeYeCcTBA
21 | Ocsoenne kocMoca 1 €ro posb B 1




JKHU3HHU 4YCJIOBCYCCTBA

I/IHTCpaKTI/IBHaﬂ JICKIHA,

22 Bxnag oreyecTBeHHON HayKu B 1
pa3BUTHE KOCMOJIOTUU KomnnexTuBHbIE CLTOCOOBI
23 ACTpOHOMHUS KaK HAyYHBIH 1 o0Oy4yeHuw,
(byHIaMEHT OCBOCHHUSI KOCMUYECKOTO
IPOCTPAHCTBA. DKCKypCHsi/BUPTYyalbHas
24-25 | Bcenennas: Teopus BOSHUKHOBEHHS, 2 9KCKYpCH,
CTPYKTYpa, COCTAB, IBOJIOIIHSL.
26 PakeToHOCHTETH, HICKYCCTBEHHBIE 1 NureniexryanbHble HIPbI
CIIyTHUKH, OpOUTAIILHBIC CTAHIIHH,
TUTAHETOXOJIbI.
27 Hcnonb30BaHre CIyTHUKOBBIX 1
cucteM B chepe nHHOpMaImOHHBIX
TEXHOJIOTHIA.
28 CoBpeMeHHbBIE HayYHO- 2
UCCIIEIOBATEILCKUE POTPAMMBI T10
M3YYEHHUIO KOCMOCA U MX 3HAYCHHE.
29 [TpoGnemsl, cBSI3aHHBIE C OCBOCHHEM 1
KOCMOCA, ¥ ITYTH UX PEIICHUSI.
MeskayHapoIHOE COTPYAHUYECTBO
1IV. O6os0uku 3emn: aurocgepa, 12
rujgpocdepa, atmocdepa
30-31 Crpoenne 3emun. JIutocepa. 2 WHTepakTHBHAS JIEKIINS;
32 [TpaxTnueckas padota Ne5 1
«/3y4ueHne KOJUIEKIIMU TOPHBIX YueOHbIi MPOEKT
OpOJI»
33 T'uapocdepa. OxeaHbl ¥ MOPS. 1 Kondepenuus
34 Bosel okeaHOB 1 MOpEHA. 1
35 Bo1b! CyLIH. 1 ['pynimoBbie ciocoObI paboThI
36 Atmocdepa. [Torona. 1 HaJ[ IPOOIEMHOMN CHTyalHeil
37 AtmocdepHoe naBneHue. Betep. 1
38 BrnaxxHocTts Bo3myxa. 1
39 [TpakTryeckas padora Neb 1
«M3yueHne napameTpoB COCTOSTHUS
BO3/lyXa B KAOMHETe»
40 O06o6menne maTepuana «Meramup. 1
O060s10ukH 3eMIIHn»
41 KonTponbnas pabota Ne2 «Meramup. 1
O6osouku 3emin: auTochepa,
ruapocdepa, armochepar
V.  Maxkpomup. Hayka 06 okpy:karomei 23
cpene. buocgepa.
42 Ku3Hb, CBOMCTBA JKMBOTO B UX 1
OTHOCHUTEJIbHOCTb. WuTepakTHBHAS JCKITUS
43 [IpoucxoxaeHue >KMU3HU HA 3eMIIe. 1
KonnexktuBHBIE CITOCOOBI
oOy4eHuMs
44 XHUMUYECKUN COCTaB KJIETKH. 1
45 [TpakTuyeckas pabora Ne 1
7«Pacno3naBanue OpTaHMIeCKHX Jlenosast urpa
COETMHEHUI
46 YPOBHM OpraHu3aliy KU3HMU. 1




47

[TpokapnoThl U SYKapHOTHI

48

[IpakTuyeckas padora Ne 8
«M3yueHue CTpoeHHs paCTUTEIbHOM
Y JKUBOTHOM KIIETKW»

49

[TpakTuueckas padora No9
«M3ydyeHre MUKPOCKOTTUYECKOTO
CTPOCHMSI )KUBOTHBIX TKaHEW»

50

Kierounas teopus. IIpocrenimue.
Bupycsl.

51

[Tpaktuyeckas padora Ne 10.
N3ydenue noBeneHus: MpOCTEHIINX
110J] MUKPOCKOIIOM B 3aBUCHMOCTH OT
XUMHYECKOT0 COCTaBa BOJAHOM
CpEJb.

52

[NousATHE OMOIOTMYECKON IBOJIFOLIAM.

53-54

:‘)BOJ'IIOHI/IOHHaH TCOPpH:L.

N

55

COBpeMGHHBIG MCTOAbI MOAACPKAHUA
YCTOﬁQHBOCTH 6I/IOFCOI_ICHO3OB u
HCKYCCTBCHHBIX DKOCHCTCM

56

[TumeBsle nenu. DKOJI0THUsI.
DKonornyeckne (HaKTOpHlI.

57

[TpakTuueckas pabora Ne 11.
«M3y4yeHne B3anMOCBsI3€H B
HCKYCCTBEHHOH 9KOCUCTEME —
aKBapMyMe U COCTaBJICHUE Lenen
MIATaHUSY.

58

buocdepa. Hoocdhepa. Texaocdepa.

59

CeMI/IHap Ha TEMY: «DKOJIOTUYECKHE
HpO6JI€MI)I COBPCMCHHOCTH»

60

[TpoGeMbI OTXO0B U 3arpsi3HEHUS
OKPYKaIOIIEH CpeIbl

61

[TpakTnueckas padota Ne 12.
N3yueHne ObITOBBIX OTXOIOB.
Pa3paboTka npoekra pazaensHOro
cbopa mycopa.

62

B3auMocBsa3s cocToIHUSA
OKpY’Karollen cpeabl U 310POBbS
JeJjI0BeKa

63

O06o0011eHre MaTepHaa 1o Teme
«Maxkpomup»

64

KonrtponbHas padora Ne3
«[IpoucxoxaeHue xu3H1 Ha 3emJie.
YPOBHHU OpraHU3alUH KU3HHU.
OCHOBBI PKOJIOTHH. DBOITIOIIMOHHAS
TEOPUS»

VY4eOHbIH MPOEKT
VYyeOHoe uccnenoBaHue
CeMuHapbl

[IpakTuKyMBbI

VI.

AluoTH4eckue (paKToOpbI U

HpI/ICHOCOGJICHHOCTb K HUM KHBBIX

OpraHu3MoB.

28

65-66

Ocob6ennoctu kiumara Poccun. 3ona
APKTUYCCKUX ITYCThIHb, TYHAP U
JECOTYHJIP.

I/IHTCpaKTI/IBHa}I JICKIIUA




67 [TpakTrueckas padota Nel3 1
«M3ydenue npucrnocobIeHHOCTH
OPraHu3MOB K cpeJie OOMTaHUS

68 DJeKTpOMarHuTHas pUpoJia CBeTa 1

69 OnTHyeckue CBOICTBa CBeTa 1

70 [TpakTuyeckas pabora Nel4 1

«M3y4eHne BOJIHOBBIX CBOMCTB
CBETa»
71 CBeT ¥ PUCIIOCOOJIEHHOCTh K HEMY 1
KUBBIX OPTAaHU3MOB.
72 [TpakTrueckas padota Nel5 1
«M3yuenue n300paxxeHus, 1aBaeMOro
JIMH301»
73 BryTpeHHss sHEprus 1
MaKPOCKOIIMYECKON CHCTEMBI.
74 TennoBoe paBHOBECHE. 1
Temmneparypa.
75-76 | TemmepaTypa u NPUCTIOCOOIECHHOCTh 2
K Hel )KMBBIX OPTaHU3MOB
77 CtpoeHue MONIEKYIbI U PU3nYecKue 1
CBOICTBAa BOJIBI
78 [IpakTuueckas pabora Nel6 1
«M3mepenune yenpHou
TETUIOEMKOCTH BOIBI
79-80 | DnekTposmTHYECKas TUCCOIMAIIHS 2
81 PactBopuMocTs. pH kak mokaszareis 1
Cpezbl pacTBOpa
82 XHUMHYECKHE CBOUCTBA BOIbI 1
83 [Tpaktuyeckas padora Ne 17 1
«3yueHune )KeCTKOU BOJABI U
YCTpaHEHUE €€ )KECTKOCTH»
84 ITpakTuyeckas padora Nel8 1
«HccnenoBanue cpensl pacTBopa
coJiell M COKa pacTeHu»
85 Bona — abuotnueckwuii hakrop B 1
YKU3HU PACTEHUI

86 Kondepenmust mo reme «Boma — 1

abuoTnyeckuit pakTop B KUZHU
KUBBIX OPTAHU3MOBY

87 Coun kak abnoTHyeckuii (pakTop 1

88 ITouyBa kak abuotuueckuit pakTop 1

89 [TpakTryeckas pabora Nel9 1

«M3yueHue coctaBa MOYBbI»

90 bruotnyeckne GhakTopsl 1
91 O60061IeHne o TeMe «AOUOTUYECKNE 1
(baKTOpHI M MPUCIIOCOOICHHOCTH K HUN
KUBBIX OPTaHU3MOB)

92 Kontponsnas padora Ne4d 1

«Abunornueckue GakTopsl U
NPUCTIOCOOICHHOCTh K HUM KHBBIX

OpraHnu3MOB»

DKCKypCHsi/BUPTYyalbHas
IKCKYPCHS

I/IHTCpaKTI/IBHaH JICKIIHA

KonnekTusHbIe crioco0bl
oOy4eHwus

Y4eOHoe uccienoBanue

I'pynmoBoil npakTUKyMm,
B3aMMOKOHTPOJIb




VIl. TlpocrpaHcTBO M BpeMsi 6
93 IToHsATHS TPOCTPAHCTBA U BPEMEHHU 1 VY4yebHoe uccaeqoBaHne
94-95 buoput™mbl 2
96 Crnioco6sl nepeaun HHGOPMAIHH B 1 MHTepakTHBHAS JICKIIHS,
YKUBOU MIPUPOJIE
97-98 WHpopManys 1 4eaoBeK. 2 Mosroson mrypm
VI1Il. IloaroroBka u 3ammra 4 UccnenoBarenbckuii MpoeKT
HCCJIEI0BATENbCKUX IIPOEKTOB (MHIUBU YA IBHBIN/TPYIIOBOI)
99-100 | BrInoaHEHME SKCTIEPUMEHTAILHON 2 3amura npoeKxTa.
YacTH HCCIIEeIOBATENILCKOIO MMPOEKTa [Ipe3enrarnus;
101- 3amnmTa uccie10BaTeNIbCKOro 2 OO6cyxaeHue.
102 MIPOCKTA
TemaTrnueckoe mianuposanue 1jas 11 kiacca
Ne ni/m HaumenoBanue pa3zena/TeMsl Konnuect MeTtos! 1 ipreMbl, GOPMBI
BO YacOB paboThI
. IloBTOpenue kypca 10 Kiaacca 7
1 MHuoroo6pasue ecTeCTBEHHOTO MUpa: 1 WuTepakTUBHAS JCKIUS
MEramMHp, MAaKpOMHUP, MUKPOMHUP
2-3 buocdepa. YpoBHHU OpraHu3aiiu 2 KonnexTuBHBIE CTIOCOOBI
YKU3HU Ha 3emiie o0ydeHuun
4 OcHOBHBIE TIOJIOKEHUS 1
CHHTETUYECKOW TEOPUHU BOJIIOIUU Bupryanbhast skckypcust
5-6 DJIEMEHTHI TEPMOJUHAMUKHU U TEOPUHU 2
OTHOCHTENEHOCTH IIpesenTanus
7 KonTponbnas padora Nel 1
«IIoBTOpEHNE OCHOBHBIX 3aKOHOB, becena.
MOHATUH U Teopuid Kypca 10 kiacca»
1. Mukpomup. Atom. BemmecrBa 34
8-10 OCHOBHBIE CBEJIEHUS O CTPOSHUH 3
aromMa NuTepakTuBHAsA TEeKIUA
11 [IpakTuueckas padora Nel «M3yuyenue 1
dortorpaduii TpeKOB 3apSAKEHHBIX NuTtepakTuBHbIE POPMBI pAOOTHI
JaCTHUI ¢ 00y4aroImyUMHUCs: IPUMEHEHHUE
12-13 Otkpsitue JI.M1.MenneneeBsiM 2 UHTCJUICKTYaIbHBIX UID,
[Tepnoaudeckoro 3akoHa CTUMYIUPYIOLTNX
MO3HABATEILHYIO MOTHBAITHIO
14-16 | 3nauenue [lepHOAMUECKOTO 3aKOHA U 3 00y4JarommXxcs
[Teproanaeckoit CUCTEMBI
XUMHYECKUX JIEMEHTOB Kongepanums
J.M.MenneneeBa 1t GOpMUPOBaAHUS
EHKM
17 braropoanbie ra3bl 1
18 HNonnas xumMuyeckas CBsi3b 1
19-20 KoBasieHTHast XumMHnueckas CBs3b 2
21-22 | Meramisl U CIUIaBbl. MeTayinyeckas 2
XUMHUYECKasl CBSI3b
23 MonekymnsipHO — KHHETUYECKas] 1
TEOpUs
24 ArperatHble COCTOSIHUS BEIIECTBA 1




25-26 [Tpuponuerii ra3 2
27 [TpakTuyeckas padora Ne2 1
«[lony4yenwue, coOupanue u
pacro3HaBaHKE Ta30B»
28 Kunkue BemecrBa. Hedthb 1
29-30 TBepoe cOCTOSIHUE BEIIECTBA. 2
Kunxue xpucTaisl
31 Kiaccudukanus HeopraHu4ecKux 1
BCIIIECTB U €€ OTHOCHTEIIBHOCTD
32-33 Knaccugukanus opraHnuecKux 2
COEeIUHEHNN
34-35 [Tomumepsl 2
36-37 CMecH, UX COCTaB U CIIOCOOBI 2
pasjeieHus
38-39 JlucriepcHbIie CUCTEMBI 2
40 [ToBTOpeHME M 0000IIEHNE TTO TEME 1
«CTpoeHHe aToMa U BEIIECTBA
41 Kontposbnas padora No2 «CtpoeHue 1
aToMa M BCIIIECTBAY
I1l. Xumuyeckue peakiumn 13
42-43 XVMHYECKUE pEeaKLIUU U UX 2
KJIaCCU(UKALIUN WHTepakTUBHAS JICKITUS
44-45 CKOpPOCTh XMMUYECKOMN peakiuu 2
46 O06paTUMOCTh XUMUYECKUX PEAKIINMA 1
47 [IpakTuueckas padora Ne3 «M3yuyenue 1 becena
XUMHYECKUX PEAKIUN»
48-49 | OKHCIUTENIBHO — BOCCTAHOBUTEIIBHbBIC 2 Pabora B rpymnmax
peakuuu (OBP). Dnexrponns
50-51 XUMUYECKUE UCTOYHUKHU TOKA 2 IIpakrukym
52 [Tpaktuueckas padota No4 «Coopka 1
raJIbBAaHUYECKOTO AJIEMEHTA U
HUCIIBITAHHUE €T0 JeHCTBUS)
53 [ToBTOpEeHME M 0000IICHUE TIO TEME 1
«XMMHYECKUC PEAKIIHI)
54 Kontponbnas padota Ne3 1
«XMMHYECKUE PEAKITHI)
IV.  3poposbe 22
55-56 CucreMaTHUYECKOE OJIOKEHUE 2 [IpoGneMHas nexius
YeJIOBEKA B MUPE KUBOTHBIX
57-58 I'eneTnka uenoBeka U METOEI €€ 2 WNHurennexryanbHas urpa,
W3YICHHUS
59 - 60 ®du3uKa yenoBeKa 2 HNurepakTuBHOE BUACO
61-62 XuMus geioBeKa 2
63 BurtaMuubl 1 CemuHap-npakTUKyM
64 I"'opmoHBI 1
65 JlexkapcTBa 1 Y4eOHBI MPOEKT
66 3110poBbIil 00pa3 )KU3HU 1
67 ®dwusnka Ha ciry)0e 37J0pOBbS 1

YCJIO0BCKa




68 CoBpeMeHHBIEC MEIUITUHCKHE 1
TEXHOJIOTUI
69 Nudexunonnbie 3a001€BaHUs U UX 1
npodrIakTuKa
70 Hayka o npaBuIbHOM MUTaHUH 1
71 [Tpaktuyeckas padora Ne 5 1
«Uccnenosanue
IPONOPLHUOHATIBHOCTH COOCTBEHHOTO
palyoHa mUTaHusl, IPOBEepKa
COOTBETCTBHS MACCHI TeJla BO3PACTHOM
HOpME».
72 [Tpaktuyeckas padora Ne 6
«HTepnperanus pe3yiabTaToB
o0LIero aHaan3a KPOBU U MOUN.
73 [TpakTrueckas padota Ne 7 «OreHka 1
WH/IMBUYAIBHOTO YPOBHSI 3/I0POBBSI».
74 [TpakTnueckas padota Ne 8 «Ornenka 1
OHMOJIOTMYECKOro BO3pacTa
75 [ToBTOpenue u 06o0IIEHNE TTO TEME 1
«YenoBeK u ero 3J0pOBbEY
76 KonTponbnast padota Ne4 «Henosek u 1
€ro 37J0pPOBbE
V. CoBpeMeHHOEe ecTeCTBO3HAHUE HA 22
¢y k0e JejioBeKa
77-78 DneMeHTapHBI JI JIEMEHTapHbIe 2 WNHTepakTuBHAs JIEKINS,
YACTHUIIBI
79 bonp1oi agpoHHBIN KOJUIARAEp 1 KomiextuBHbIE C10COOBI
80 -81 DHepreTuka u YHeprocoOepexeHme 2 00yueHun
82 [IpakTuueckas padora No9 «M3ydyenue 1
SIBIICHHS DJIEKTPOMArHUTHON
VHJTYKIAW) Kongepenuust
83-84 [TponoBoibCTBeHHAS TpoOIeMa U 2
IIyTH €70 PELICHUs paxTiKym
85-86 OCHOBBI OHOTEXHOJIOTHH 2
87-88 HaHoTeXHOJI0rMY U UX IPUMEHEHUE 2
89-90 YdaeHnuueckasi KOHQEpPEHIIHS: 2
«["OpU30HTHI NPUMEHEHUS
HaHOTEXHOJIOTUI»
91-92 ®du3uka u ObIT 2
93-94 XuMmus 1 ObIT 2
95 CuHepreTuka 1
96-97 EcTecTBO3HAaHNE U UICKYCCTBO 2
98 [TpakTuueckas padora Nel( «M3yuenue 1
30JI0TOT'O CEYEHMS Ha Pa3IMYHBIX
00BEKTax»
VI.  Bkiaag coBpeMeHHBIX YYEHBIX B 4 becena;
¢popmuposanue EHKM Koncynpranmu;
99-100 Bxnag poccHiiCKUX YyUYEHBIX B 2 Ob6cyxnenue.
dhopmupoBanrie EHKM
101- CoBpeMEHHBIE OTKPBITHS POCCUNCKUX 2
102 YUEHBIX
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