MynunumnagbHOe OI0KeTHOE 00111e00pa30oBaTeIbHOE
yupexaenne «I ' nmmuaszusa Ne7 um. I'epost Poccun C. B. BacuneBa»
r. bpsiHCcka

AHHOmMauyus K paboyeli npoepamme

yueOHoro npeamMera ««EctecTBo3HaHnE»

EctecTBO3HaHME sBIIAETCS OAHWM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusl, TaKk Kak 00€CIeUMBAET BO3MOKHOCTh M3YUYEHUS JUCIMILIUH
€CTECTBEHHO-HAYYHOW HampaBieHHOCTU. [lOCKOJBKY JIOTMYECKOE MBIIUICHHE,
dbopmupyeMoe Py U3YICHUH 00YUYaIOIUMHUCS MOHATUWHBIX OCHOB T€OMETPHUH, TPU
JTIOKA3aTeIbCTBE TEOPEM W IMOCTPOCHUM IETIOYKH JIOTHYECKUX YTBEPKIACHUN TIPH
pEIICHNM TEOMETPUUYCCKUX 3aJad, YMCHHE BBIJIBUTATh W OIMPOBEpPraTh THUIIOTE3bI
HEMOCPEICTBEHHO UCIOJIb3YIOTCS IPU PEUICHUU 337a4 €CTECTBEHHO-HAYYHOTO IHKJIA,
B YaCTHOCTU (PU3UYECKUX 3a]1a4.

[Iporpamma no Ouonoruu Aa€T MpeACTaBICHUE O LIENIsSIX, 00 O0IIel cTpaTeruu
oOy4eHMsI, BOCOUTAHUS U Pa3BUTUS O0YUYaIOIINUXCS CPEACTBAMU YU4E€OHOrO MpeaMeTa
«buonorus», onpeaenser 00s13aTeILHOE MPEAMETHOE COJIEP)KAHHUE, €r0 CTPYKTYPY,
pacmpejielieHde IO pa3feiaM H TeMmaM, PEKOMEHAYEMYIO IOCJIeI0BaTeIbHOCTh
U3Y4YEHUSl YU4eOHOro Marepuajna ¢ y4€ToM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM OOpa30BaTEIbLHOTO IMpollecca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamme 1o OMOJIOTHH TaKKe YIUTBHIBAIOTCS TPEOOBaHUS K TJIAHUPYEMBIM
JUYHOCTHBIM, METANmpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHUs B
(GhopMUPOBAHUM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIILHOU ACATEILHOCTH/YUSOHBIX
JEeUCTBUN 00yYaroIMXCsl IO OCBOEHUIO COJIEpKaHUsI OUOJIOTUUECKOTO 00pa30oBaHUsI.

PabGouas mporpamma pazpaboTaHa METOJAUUYECKUM OOBbEAMHEHUEM yUYUTEIeH
€CTECTBEHHO-HAYYHOr0 IIMKJIa B COOTBETCTBUM C TMOJIOKEHHEM O pabdounx
MporpaMMax  orpeaessieT OpraHu3ainio 00pa3oBaTeIbLHOMN NI TEILHOCTH YUUTES
B IIIKOJIE 110 yueOHOMY TipenmeTty «buomorus.

PabGouast mporpamma yueOHOro mpenmera «EcTecTBO3HaHWE» SIBISIETCS
yactbio OOIT COO onpenensoniei:

- coJIepKaHue;

- IUIaHUpYEMBbIE€  Pe3yJbTaThl  (JUYHOCTHBIC, METANpEeAMETHbIE U
peIMETHBIE);

- TeMaTUYECKOe IJIAHUPOBAHUE C YUETOM pabodeil mporpaMMbl BOCITUTAHUS
Y BO3MOXKHOCTBIO ncnons3oBanus DOP/LIOP.

Pabouast mporpamma oOCy’k/IeHa U MPUHATA PEIICHUEM METOAMYECKOTO
oObEMHEHUSI MW  COIVIaCOBaHA  3aMECTUTENIeM JUPEKTOpa MO0  y4eOHOo-
BocrniutarenbHol padote MBOY «I'umuazus No7y.

Hara: 30.08.2023
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MUHUCTEPCTBO NPOCBENIEHUSA POCCUICKOM ®EJIEPAIIIN
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IosicHUTENLHAA 3aNINCKA.

Pabouast mporpamma mo ecrectBo3HaHuto st 10-11-ro kiacca cocraBieHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHON MPOTrpaMMbI
cpenHero oOmiero ooOpaszoBanus, mnpenactaBieHHbBIX Bo PI'OC COO, nporpaMmbl
(dbopMHUpOBaHUS YHUBEPCAIbHBIX YUEOHBIX JCHCTBUN U C MCMOJIb30BAHHEM aBTOPCKOM
nporpammbl 1151 10 — 11 kitaccoB O.C. I'abpuensna «EctectBoznanue» (I'abpuensn O.C.
Paboune nporpammel. EctecTBo3Hanue. 10-11 knaccel: yueOHO-MeToqu4ecKoe nocooue /
O.C.I'abpuensu, C.A.CrnagkoB. — 2-¢ u3f., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

L{emsaMu n3y4eHus MHTETPUPOBAHHOTO Kypca « ECTECTBO3HAHNE» B CTAPIIEH IIKOJIE
SABJISIFOTCSL:

* CO3JaHME OCHOB LIEJIOCTHOM HAy4YHOW KapTUHBI MUDA;

* (opMupoBaHUE MOHUMAHUS B3aUMOCBS3H U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
BIIMSIHUSL ~ €CTECTBEHHBIX HAyK Ha  OKPYXXAIOUIYI  Cpely, SKOHOMHUYECKYIO,
TE€XHOJIOTUYECKYI0, COUATBHYIO U 3THYECKYIO CPEpPBI ACSITEIBHOCTH YEIOBEKA,;

* CO3JJaHK€ YCJIOBUH ISl pa3BUTHSI HABBIKOB Y4€OHOM, MPOEKTHO — UCCIIE0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH, MOTUBAIIMHN 00YYarOIINXCS K CAaMOPa3BUTHIO;

(opMupOBaHHE YMEHUN aHAJIU3UPOBATh, OLIEHWBAThH, MPOBEPATH HA JOCTOBEPHOCTh U
0000111aTh HAYYHYI0 HH(HOPMAIIHIO;

* [IOJIy4YE€HUE HAaBBIKOB 0€30IacHON padOThl BO BpeMsl POEKTHO — UCCIIE0BATENbCKON U
HKCIIEPUMEHTAJIbHON ESITEIbHOCTH, IPU UCTIOIb30BAaHUH J1a00PaTOPHOTO 000PYIOBAHMSL.
3amayaMu peAMETHOTO Kypca «EcTecTBO3HaHUE SBIISIFOTCA:

- OCBOCHHME 3HAaHUU O COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHE MHpa M METOoJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOojee BaXXHBIMH HJECAMH M JOCTHXKECHHSIMHU
€CTECTBO3HAHUS, OKa3aBIIMMH OIPEACISIONIee BIUSHUE HA HAIW MPEICTaBICHUS O
MPUPOJIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- OBJIaJICHUE YMEHUSAMH PUMEHSTh MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUSI OKPYKAIOITUX
SIBJICHUM, WCTIOIb30BaHUS M KPUTHUYECKOW OIEHKH €CTECTBEHHOHAYYHOW HMH(OpMAIIUH,
1. OCO3HAHHOTO OIpe/ieJICHUs] COOCTBEHHOM MO3UIIMU 10 OTHOLICHHUIO K 00CYXK/1aeMbIM
B 00111eCcTBE MpoOIeMaM HAyKH;

- IPUMEHEHNE €CTECTBEHHOHAYUHbIX 3HAaHUN B MOBCEIHEBHOM JKU3HM ISl OOecrieueHus
0€30MMaCHOCTH KU3HEACSITEIbHOCTH, OXPAHbI 37J0POBbS, 3AIUTHI OKPYKAIOLIEH cpebl.

BBeneHnue Kypca €CTECTBO3HAHUS B CTApUIEH IIKOJE BBI3BAHO CIEAYIOIIMMU
IPUYNHAMU:

1. Ha BbIXOJ€e M3 WIKOJIBI B CO3HAHUM Yy OOJBIIMHCTBA BBIMYCKHUKOB (HOPMHUPYIOTCS
YacTHbIE Hay4Hble KapTUHBI MHUpa: XHMHUYecKas, (u3nueckas, OHOJOTrMYEecKasi, HO
OTCYTCTBYET €IMHAasi €CTECTBEHHO-HAYYHasl KApTHHA, KOTOPYIO U MpU3BaHa (OpMUPOBATH
Takasi IUCLMIUIMHA, KaK €CTECTBO3HAHUE.

2. Hapymiaercst mpeeMCTBEHHOCTh MEXKy CPEIHEN U BBICIIEH MIKOJIOW. B rymMmaHUTapHBIX
By3ax 00s13aTeIbHBIM SBISIETCS U3yueHue Kypca « EcTecTBeHHO-Hay4YHask KapTHHA MUPAY,
CUHOHUMOM KOTOPOTO SIBIS0TCA «KOHIENINY COBPEMEHHOTO €CTECTBO3HAHUSY.

3. BBenmeHme Kypca €CTECTBO3HAHHsA TO3BOJISIET pPEAIN30BaTh TaKOW MEXaHU3M
ryMaHUTapu3ali €CTECTBEHHO-HAYYHOI'0 00pa30BaHUs, KaK MHTETPAlUs, YTO, B CBOIO
ouepellb, IMO3BOJSIET TyMaHU3UPOBaTh 3TO 0Opa3oBaHUE Ui CTapUICKIACCHUKOB,
BbIOpaBIIMX A1 00ydeHus B 10—11kmaccax rymMmaHUTapHBIA IPOGUITH.

B ocHOBy Kypca moisiokeHa Uesi aHTPOIOLEHTPU3Ma, T.€. MOCTPOEHUE Kypca B
JIOTUKE U CTPYKTYpE BOCHPUITHUS YUEHUKOM €CTECTBEHHOTO MHUpa B CUHTE3€ (PU3HUECKUX,
XUMHUYECKUX U OMOJIOTMYECKUX MPECTABICHUN.



bonbioe BHuManue (6omnee 25% ydeOHOrO BpeMEHM) YIEseTcs IKCIEPUMEHTY,
nabopatopHbIM U npaktudeckuMm padoram. I'OC B kauecTBe OCSI3aTENBHOTO dJIEMEHTA
npu O0yYeHUH B CTapIIUX Kjaccax MPeayCMAaTPUBAECT BBHIMOJTHEHHUE KaKIbIM YUYECHHUKOM
WHANBHUAYAIbHOTO IpoeKTa. be3 uccnenoBarenbCkux yMEHUN U HABBIKOB CO3JATh MPOEKT
OyzaeT cinokHOo. YToObI COBEPIIIEHCTBOBATh 3TH YMEHUS U HABBIKH, B KAKIOM y4eOHUKE
npenycMoTpeHa raaBa «lIpaktuueckue paOoTs». PaboThl, peaioxkeHHbIE B HEH, MOTYT
HOCITYKUTh OCHOBOM ISl BHIIOJTHEHUS] MHIUBUYaJIbHOTO MTPOEKTA.

Mecmo npeomema 6 yuebrnom niane.

[Tpenmer «EcTtecTBO3HaHME» BXOOUT B MPEAMETHYH 00nacTh «EcTrecTBeHHBIE
Hayku». Pabouas nporpamma paccuntana Ha 207 yueOHBIX 4acoB (K3 pacuera o 3 yaca B
Henemto B 10 u B 11 kiacce), B T.4. KOHTPOJIbHBIX padoT: 4 yaca — 10 knacc, 4 yaca — 11
KJlacc; mpaktuyeckux padot: 19 wacos — 10 kiace, 10 yacos — 11 kiace.

Jlnst peanuzauuu JaHHOM Pabouelt mporpaMMbl UCIIONIb3YETCS:

1. EcrectBo3nanue. 10 knacc. YueOnuk. bazossiit yposens (aBtop O. C. ['abpuensH,
N.T".Octpoymos, H.C.Ilypeiuesa, C.A.Cnankos, B.U.CuBornasos). — M.: JIpoda, 2014.
2. EcrectBo3nanue. 10 knacc. Meroauueckoe nocodue (apropsl O. C. ['abpuensH,
C.A,Cnankos).

3. EcrectBo3nanue. 11 kiacc. Yueonuk. bazossiit ypoBens (aBTop O. C. ['abpuensiy,
N.I".Octpoymos, H.C.IlyprimieBa, C.A.Cnanxos, B..CuBornazon). — M.: [Ipocda, 2014.

Ilnanupyembie pe3yJbTAThI 00y4eHHUSI M OCBOCHHS CONEPKAHUA Kypca XUMHHU

JIn4HOCTHBIE pPe3yJabTaThl OTPAXAOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:

1. I'pamaaHcKOro BOCIUTAHUSA
1.1. <¢dopmupoBaHue  aKTMBHOM  TPAKJAHCKOW  TO3UIMHU,  TPaKIaHCKOU
OTBETCTBEHHOCTH, OCHOBAaHHOW Ha TPAJAMITMOHHBIX KYJIBTYPHBIX, TYXOBHBIX H
HPaBCTBEHHBIX IIEHHOCTSAX POCCUHUCKOTO 00IIECTBA;

1.2. pa3BuUTHE B IETCKOW CPe/Ie OTBETCTBEHHOCTH, IPUHIIMIIOB KOJIJICKTUBU3MA 1
COLMAIIBHOM COMUIAPHOCTH;
2. IIaTpuoTHYECKOTr0 BOCIIUTAHMS

2.1. HIEHHOCTHOTO OTHOLIECHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAay4YHOMY HACJIEAUIO;

2.2. IOHUMaHUs 3HAYCHUSI €CTECTBO3HAHUS B )KU3HU COBPEMEHHOTO OOIIIEeCTRa,
CITOCOOHOCTH BJIQJIETh JOCTOBEPHOU HH(pOpMaIEl 0 EPEAOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOW U OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 yCTpOHCTBE MHUpa;

3. JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

3.1. npeacraBieHus 0 COUUAIBHBIX HOPMax M IpaBUiIaX MEKJINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, TOTOBHOCTH K pa3HOOOPAa3HOl COBMECTHOU A€ATEIbHOCTH
IIPU BBIIIOJHEHUH Y4€OHBIX, [I03HABATEIbHBIX 33/a4, BBIIOJIHEHUH SKCIIEPUMEHTOB,
CO3/1aHNHU YUEOHBIX IPOEKTOB,



3.2. cTpeMiieHHUs K B3aUMOITIOHUMAHHUIO U B3aUMOTIOMOIIY B TIpoliecce yaeOHOM
NEATEIbHOCTH; TOTOBHOCTHU OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApPHUIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN
MIOCTYTKOB;

S. Pu3N4eCKOro BOCIHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbA
¥ IMOLMOHAJIBHOIO0 0J1aronoy4us

5.1. 0co3HaHUs LIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 KHU3HU;

5.2. 0CO3HAHUS MOCJIEACTBUI 1 HEMIPHUITHS BPEAHBIX MIPUBBIUEK, HEOOXOIUMOCTH
COOJTIOICHUS TTPaBUJI OE30MAaCHOCTH B OBITY M peabHOM JKU3HH,



6. TpynoBoro BocnutaHus

6.1. KOMMyHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HON, Y4eOHO-
HCCJIEIOBATEILCKOM, TBOPUECKON U JPYTUX BUAAX JACATEIHHOCTH;

6.2. uHTEpeca K MPaKTHIECKOMY U3YUYEHUIO TTPOoQeCcCuii M Tpyaa pa3IudHOro
poJia, B TOM YHCIIe HA OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUM, OCO3HAHHOTO
BBIOOPA MHIANBUAYATBHON TPASKTOPUHU TIPOAOKEHUST 00pa30BaHUs C YIETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K MPEAMETY, OOIIECTBEHHBIX HHTEPECOB U
OTpPeOHOCTEH;

1. IKOJIOrHYEeCKOr0 BOCIIMTAHUSA

7.1. 3KOJOTHYECKH 11€IeCO00pa3HOr0 OTHOUICHHS K MPUPOJIE KaK UCTOUYHUKY
2Kuznu Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUS LIECHHOCTH 3J0POBOTO U
0e3omacHOro oopasza >KM3HU, OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY
(U3UYECKOMY U ICUXUYECKOMY 3/10POBBIO;

7.2. 0OCO3HaHHUSI LIEHHOCTU COOJIIOJIEHUS MTPaBUil 0€30MacHOr0 MOBEIECHUS MTPU
paboTe C BeleCTBaMU, a TAKXKE B CUTYallUsIX, YTPOXKAIOLIUX 3I0OPOBBIO U )KU3HU
JIIOACH;

7.3. cIOCOOHOCTU MPUMEHSTh 3HAHUS, TIOJTYyYaeMble IPU U3YUEHUU
€CTECTBO3HAHUS, JUIsl PELICHUS 33]1a4, CBS3aHHBIX C OKPYKAKOLIEN PUPOIHOM Cpesloi,
HOBBILICHUS YPOBHS 9KOJIOIMUECKOMN KYJIBTYphl, OCO3HAHUSA [NI00AJBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U MTyTEeH UX PEIICHUs] HOCPEACTBOM METOJIOB MPEAMETA;

7.4. 5KOJIOTUYECKOTO MBILIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B

MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAIIBHOM MPAKTHUKE;
8. LlenHocTell HAYYHOT0 MO3HAHUA

8.1. MUPOBO33pPEHUECKUX MPEACTABICHHUM, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIIMX OCHOBY JJIsSi HOHUMAaHUS CYIIHOCTH
HAy4YHOW KapTUHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOJIbI, B3aUMOCBSI35X UeJIOBEKa C MPUPOJIHOM Cpeiol, O pOJIM €CTECTBO3HAHUS B
MO3HAHUM STUX 3aKOHOMEPHOCTEH;

8.2. mo3HaBaTEJIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MMOJTYYEHHE HOBBIX 3HAHUH 1O
€CTECTBO3HAHUIO, HEOOXOIUMBIX IS OOBSICHEHUST HAOJIF0TaeMBIX MPOIECCOB U
SIBJICHUM;

8.3. mo3HaBaTeNbHONU U MH(DOPMAITMOHHON KYJIBTYphI, B TOM YUCJI€ HABBIKOB
CaMOCTOATENLHON pabOThl C yUeOHBIMH TEKCTaMU, CIIPABOYHOM JTUTEpPaTypoOil,
JOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMH HH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

8.4. uaTepeca K OOy4YeHUIO U TO3HAHUIO, JIIDOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, UCCIIEA0BATEILCKOUN NESITEIHLHOCTH, K
OCO3HAHHOMY BBIOOPY HANpPABIEHHOCTH U YPOBHS OOyYEHHUS B JAJIbHEUILIEM.

MeranpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMHU CPEIHEMN IIKOJIBI
IIPOTPaMMBI 10 XUMUU SBJISIIOTCS:

1) ucnonp30BaHME yMEHUH M HABBIKOB PA3JIMYHBIX BHUJOB I103HABATEIbHOU
NESATEIbHOCTH,  NPUMEHEHWH  OCHOBHBIX  METOJOB  TO3HAHHUA  (CUCTEMHO-
MH(QOPMALIMOHHBIN aHAIM3, MOJEIMPOBAHUE) M H3YUYCHHUS Pa3IMYHBIX CTOPOH
OKPY’KarOIIEH IEMCTBUTEILHOCTH;



2) WCNOJB30BAHME OCHOBHBIX MHTEJUIEKTYaJbHBIX omnepamuil: (hopmyaupoBaHUe
TUTIOTE3, aHaJu3 M CHUHTE3, CpaBHEHHUE, O0OOOIICHHE, CHUCTEMATH3allWsl, BBHISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;

3) yMmMeHue TEHEpUpOBaTh UJIEH U OMPENENATh CPEJCTBA, HEOOXOIUMBIC HJISI WX
peanu3anuu;

4) yMmeHHe OIpeAeNaTh Leld U 3a7aud JIeATebHOCTH, BBIOMpATh CpEICTBa
peanu3alyy Uedu U IPUMEHSTh UX Ha TPAKTUKE;

5) WuCHoONb30BaHUE PAJNIMYHBIX HCTOYHUKOB IS TMOJYYEHUS XUMHYECKOU
uH(opMaIuu, TMOHUMAHHWE 3aBHCHUMOCTH COJEpKaHUS © (OPMBI TMPEIACTaBICHUS
nH(OpMAITUH OT TIeJiei KOMMYHUKAIIMK U apecara.

B o0Oiacti mpeaMeTHBIX Pe3yJbTAaTOB 00pa30BaTENbHOE YUPEKACHHE OOIIEro
o0pa3oBaHus MPEAOCTABISIET YUYCHUKY BO3MOXKHOCTh Ha CTYINEHU CPEIHEr0o OOIIero
oOpa3oBaHus MPU

W3YYCHUU XUMHH HA YTIIyOJICHHOM YPOBHE HAYYHUTHCS:

1) naBaTh onpeneacHUs] N3YYCHHBIX TTOHITHIA,

2) omnuChIBaTb  JIEMOHCTPAIIMOHHBIE W  CAMOCTOSITEJIBHO  IPOBEACHHBIC
AKCTIIEPUMEHTHI, UCTIONB3YSI JIJIsl 3TOTO €CTECTBEHHBIN (PYCCKUM, POAHON) SI3BIK U A3BIK
XUMUU;

3) OOBSCHITHL CTPOCHUE W CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX U
OPTaHUYECKUX COCIMHCHUN;

4) xnaccupuIUpoBaTh U3y4CHHbIE OOBEKTHI U SIBIICHUS;

5) HaOmoAaTh JEMOHCTPUPYEMBIE M CaMOCTOSITEILHO TPOBOJUMBIEC OTIBITHI,
XUMUYECKHE PEaKIIUU, TPOTEKAIOITUE B IPUPOJIE U B OBITY;

6) uccien0BaTh CBOMCTBA HEOPTAaHUUECKUX U OPraHUYECKUX BEILECTB, ONPEACIISITh
WX IPUHAJICKHOCTh K OCHOBHBIM KJIacCaM COEAUHEHUI;

7) o0o6maTh 3HAHUA W JeJaTh OOOCHOBAHHBIC BBIBOALI O 3aKOHOMEPHOCTSIX
M3MEHEHHS CBOMCTB BEUIECTB;

8) cTpyKTypHupoBaTh yueOHy0 HH(POpPMAITHIO;

9) wunTepnperupoBaTh WHGOPMAIMIO, TOJYYCHHYI) €3 JAPYIUX HWCTOYHHKOB,
OLICHUBATh €€ HAYYHYIO I0CTOBEPHOCTD;

10)  OOBSICHATP  3aKOHOMEPHOCTHM  MPOTEKAaHUS  XMMHUYECKHX  pEeaKIuii,
MPOTHO3UPOBATh BO3MOXXHOCTh HMX MPOTEKaHHWS Ha OCHOBE 3HAHWM O CTPOEHUU
BEIIIECTBA U 3aKOHOB TEPMOJMHAMHUKHY;

11) oOBsicHATH cTpoeHHe aToMOB 3JeMeHToB [—IV mepuona ¢ ucmnonab3oBanuem
AJIEKTPOHHBIX KOH(PUTYpaIiii aTOMOB;

12) MopenupoBaTh CTPOCHUE MPOCTEHIIUX MOJIEKYJ HEOPraHWYECKUX U
OpraHUYECKUX BELIECTB, KPUCTAIIOB;

13) npoBOAUTH pacyeThl MO0 XUMUYECKUM (HOpMYyJIaM U YPABHEHUSIM;

14) xapakTepu30BaTh U3y4YECHHbIE TEOPUU;



15) camocTosTeNnbHO A0OBIBaTH HOBOE ISl ce0s XMMHYECKOE 3HAHME, UCIOJIb3YS
JUTSI TOTO JOCTYITHBIE HICTOYHUKH WH(OPMAITUH; B IICHHOCTHO-OPUEHTAIIMOHHOM cepe:
MPOTHO3UPOBATh, AHAJIM3UPOBATH U OIIEHUBATH MOCIAEACTBUS ISl OKPYKAIOIIEH CpeIbl
OBITOBOM M MPOMU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA, CBSI3AHHOW ¢ mepepadoTKOn
BEILECTB;

16) camOCTOSATENHHO IIAHUPOBATH U MPOBOAUTH XUMUYECKHUM SKCIIEPUMEHT,
coOJro1as1 mpaBuiia 0e30MmacHoi paboThI ¢ BEIIECTBAMH U JTAOOPATOPHBIM
000pyI0BaHUEM;

17) oka3bIBaTh MEPBYIO MMOMOIIb MIPU OTPABJICHUSX, OXKOTaX U IPYTUX TPaBMax,
CBSI3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM 00OPYI0BAHUEM.

Copep:xanue yueOHoro npeamera «EcrectBozHaHue».

10 knace.

. BBenenue (4 1)
Beenenue B ecrectBozHanue. I[Ipupona-cpena oOMTaHNs U KICTOUHUK KU3HU YEJIOBEKA.
B3auMOOTHOLIEHUST YeNOBEKa M NPHUPOABI, UX JuanekTtuka. llpupoma — HCTOUYHMK
TBOPYECKOI'0 BIOXHOBEHUS JAEATEIIEH HCKYCCTBA.
EcTecTBO3HaHNE — €QUHCTBO HAyK O Npupojae. Marepus u popmbl ee CyIIecCTBOBaHUS.
Jnanexktuka ecrectBo3HaHusA. OCHOBHbIE »dTanbl ero pasutud. [lowAarne o
€CTECTBO3HAHNH, KaK CUCTEME HAy4YHBIX 3HAHUU O IPUPO/IE.
Llemoncmpayuu. BuneopparmeHTsl (MOJsI CETbCKOXO03MCTBEHHBIX YTOAMM, Kapbephl
JUIsL TOOBIYM YIJIA U PyAbl, METAJUTypPrUYeCKUe KOMOMHATHI, Ta30- U HEPTEIPOBOIBI,
baotumuu, ['DC, TOL u ADC, nocnencTsus 3eMJIETPSICEHUIN U IlyHaMH, UCUE3HYBIIIHE
BUJIbI PACTEHHM M >KUBOTHBIX); PENPOAYKIMM KAPTUH BEJIMKUX XYJOXKHUKOB C
neM3axkamMu U apyrumu oobektamu npuponsl (Iumkuna, JleBurana, AiBa30BCKOrO,
FOona wu 7p.); My3blKaJbHbIE (PAarMEHThI, MOCBSUICHHBIE SBJICHUSM MNPUPOJIbI
(Yatixosckwuit, Cen-Canc, berxoBen u np.).
[TopTpeTbl  y4EHBIX-€CTECTBOUCIIBITATENEH,  BUACOQPArMEHTHI MO  UCTOPHUH
BO3HUKHOBEHUS U Pa3BUTHsI (PU3UKU, XUMUU U OUOJIOTUU

. EcTecTBO3HAHUE U MeTOAbI MO3HAHMS Mupa (16 4)
B3aumoceasv medxncoy naykoi u mexnonouamu
Hcmopus uzyuenus npupoowl. Ilpoepecc 6 ecmecmeenHbIX HAYKAX U €20 6KIA0 8
paszsumue yusuauzayuu. Memoowt HayuHo20 NOZHAHUA U UX COCMABAAIOUUE:
HabnooeHue, usmepeHue, SIKCnepumenm, Mooeauposanue, 2unomesd, 661600,
nocmpoenue meopuu. PopmMbl NO3HAHUS: HAYYHOE U HEHAY4HOE. J[Ba ypOBHS HAy4YHOTO
MO3HAHUS: SMIIUPUYECKUNA (1yBCTBEHHBIHN, ONIBITHBINA) U
TEOPETUUYECKUI(palnoHaNbHbIN). MoeIMpoBaHne Ha TEOPETUUECKOM YPOBHE
MO3HAHUA U TUIIBI MOJIEJeH (MeanbHasi, aHaJIOrus, MaTemMaTudeckas). PoJb
MBICJIEHHOT'O 3KCIIEPUMEHTA U MaTEMAaTHYECKOI0 MOJEIMPOBAHUS B CTAHOBIICHUU U
Pa3BUTHH €CTECTBEHHBIX HAyK. PyHOAMEHMAIbHbIE NOHAMUSL eCIMECMB03HAHUSL.
A3vik ecmecmeosnanun.buonozus. buonorndyeckas CUCTEMaTUKa U €€ BAKHEUIINE
TakCOHbl. buHOMMHaNIbHAsE HOMeHKIatypa. [lonsTue Buma. CucreMaTuka >KMBOTHBIX.
[Tonstue mnopoxasl. Cucremaruka pactenuid. Ilonstue copra. buosornueckas



HOMEHKJIaTypa — OCHOBa MPO(EeCCUOHANBHOU ACSATENbHOCTU. Xumus. TpuUBUATbHBIC
Ha3BaHMs. PaninoHanpHass HoMeHKIarypa. MexnyHapoanas HomeHkiarypa MIOITAK.
XWMHYECKHE DJIEMEHTHI W TIPOUCXOXKIeHWe uX HasBanui . Kiaccudukarms
HEOPTaHUYECKUX BEUIECTB (OKCHbI, KHUCIOThI, OCHOBAaHWS, COJM) WU MPUHLIMUIBI
oOpa3oBaHus nX Ha3BaHUU. @usuxa. EnuHUALBI u3MepeHns (PU3NYECKUX BEIUYWH Ha
Pycu. Enununel usmepenus (u3nUeCKUX BEIWMYWH B HEKOTOPHIX APYTHX CTpaHAX.
MexayHapoaHasi cucteMa euHAIl n3MepeHus ¢pusndeckux BemmunH — CU. OcHOBHBIC
U TPOU3BOJIHBIC €UHULIBI U3MepeHus puznueckux Bennuun CU.
Ecmecmeennonayunvie noHamus, 3aKkoHvl u meopuu.ECTECTBEHHOHAYYHbIC TTOHATHUS.
KoHkpeTHbIe 1 aOCTpaKTHbIE €CTECTBEHHOHAYYHBIE TOHATHUS. 3aKOHBI €CTECTBO3HAHUSI.
EctecTBeHHOHayuHble Teopuu. OmucateslbHble TEOPUU U OOBSICHUTEIbHBIE TEOPHUHU.
[Iporuo3upyromniasi pojib €CTECTBEHHOHAYYHBIX TEOPUH.

Ecmecmeennonayunan kapmuna mupa. KapTuHbl mMupa: peaurvosHasi, ObITOBasd,
XyJoxxecTBeHHas. Ecmemceennonayunas kapmuna mupa (EHKM). 3somonuss EHKM
M €€ JTambl: ApUCTOTEJIEBCKUM, HBIOTOHOBCKUMW, OJUHIITEHHOBCKAs PEBOJIIOLIHS.
[IpyHUMOBI  TO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUS, JOMOJHUTEIBHOCTH,
MPUYUHHOCTH, CHMMETPUH.

Mupui, 6 komopuix mul sHcusem.lIpumepsl cucmemamuzayuu U Ha2as10HO20
npeocmaesieHus Hay4Ho20 3HAHUsL. NPOCMPAHCINEEHHO-8PEMEHHbLE XAPAKMEPUCTNUKU
(HAHOMUP U MUKDOMUD, MAKpOMUp, me2amup). I'paHULIbI MUPOB U YCIOBHOCTH 3THX
rpaHull. Posib HayuHvlX 00CMUNICEHUL 8 CO30AHULU HOBBIX MEXHOI02UU. DBONOYUS
mexnono2utl. [IpuOopkl A U3y4eHUs MUPOB, UX IBOJIIOIUS OT CBETOBOTO
mukpockona P.I'yka 1o ckaHupytoiiero TyHHenbHOro Mmukpockona (CTM) u atoMHO-
cutoBoro Mukpockorna (ACM). MoekyisipHOe pacrio3HaBaHUE U €T0 POJIb B PUPOJIE
U KU3HU YenoBeka. Kommnerorepsl Oyayiiero.

Jlemoncmpayuu. [lopTpeTbl  yYeHBIX- ecrectBoucnbiTarenien  (I'.['amwmes,
H.Menneneena, I'.Mennens, H. bekeroa, M. ®dapazes), paznuunbie MaTepuaibHbIC
dbusznyeckue (nexkTpodopHasi MalIMHA — MOJCIIb MOJTHUH, KPUCTAJUIMUYECKHE PEIICTKU
pa3NUYHBIX TUIIOB), OWOJOTMYECKHE (MYJISKM IIBETOB, OPraHOB Tejia YeJIOBEKa),
reorpaduueckue (rodyc, Kaprta, TeLUTypuil),

XUMHUUYECKue (IapOCTEP>KHEBBIE U 00BEMHBIE MOJICTTU MOJIEKYJT Pa3JINUHbBIX BEIECTR).
Crnaiizpl ¢ MmojessiMu cTpoeHust aroma TomcoHna u Pesepdopaa.

OTHOCUTENLHOCTh TIOHSATUSI MYCTOTHI. PaznuuHbie (Qusnueckue, XUMUYECKHE U
ouonornyeckue Moxaenu. lloptperst Apucrorens, K.JIunnes, Y. JlapBuna;
BUIeOPArMEHThl ¢ TaKCOHAMU B OOTaHWKE W 300JIOTUM U TPUMEPHI CUCTEMATHUKH
OTHCIBbHBIX pPACTCHUH MW JKUBOTHBIX. TalOimma, claia wik  BUACOPpParMeHT
«Homenkmarypa MIOITAK»; Tabnumpl wiaud ciaiapl ¢ aHUMAIMSIMU TIO  OOIIUM
OpUHIIMIAM  O0pa3oBaHUs HA3BaHWM  BAXKHEWIIMX  KJIACCOB  HEOPTaHUYECKUX
COCTMHEHUN — OKCHJIOB, KUCJIOT, OCHOBAHMS, COJICH, - U UX KJIaCCH(UKAIUH.
[Toptpetst Oma, Kynona, HproTrona, JiiHmiTeliHa u Jp.; TaOJWIBI OCHOBHBIX H
npou3BojiHbIX eauHul, CU; aunamuueckue BuACOPparMeHTh, WILIIOCTPUPYIOIINE
BaOKHEUIINE TOHATHS (U3MKA TNPUMEHUTEIBHO K TEME YypOKa; ClailJl WiH
BuseopparmeHT «Crapopycckue €AMHHIBI W3MEpPEHUS HEKOTOpPhIX (pU3ndyecKkux
BeNnUUYUH». Tabnuibl U BUACO(DPArMEHThI, WUTIOCTPUPYIOIIME BAKHEUIINE MOHSTHS,
3aKOHbl U TEOPUU ECTECTBEHHOHAYYHBIX AUCUUIUIMH MO KypCy OCHOBHOM IIKOJIBI.
BuneodparmeHTsI U caiabl 0 3BOJTIOLUA MUKPOCKOIIOB.



Jlabopamophvie onvimei. 1 .IlocTpoeHre paBHOCTOPOHHUX TPEYTOJIbHUKOB U3 CIIMYEK Ha
IJIOCKOCTH M B mpocTpaHcTBe. 2.Mmmoctpanus nOpuUHIMIA  COOTBETCTBUS.
3.MonenupoBaHue NpUHIIKIA paOOThI CKAHUPYIOLIETO MUKpOcKoIa. 4. Jloka3aTenbCTBO
0enKoBOM MpUpPOAb HEPMEHTOB.

Ipaxmuueckas paboma Nel. IMuupuyeckoe MO3HaHUE B U3yUYECHUU €CTECTBO3HAHUA.
Ilpakxmuueckass  paboma  Ne2.  lTlocTpoeHHe  HOPOCTPAHCTBEHHBIX  MOJENEH
HEOPTraHWYECKUX U OPTAaHMYECKUX COECMHEHUN B COMOCTABIEHUH C UX CBOMCTBaMHU.
Ilpakmuuecxas paboma Ne3. HabmoneHne 3a ropsiei cBedoi

lIpakmuueckas paboma Ne4. HabGntoneHnue 3a U3MEHEHUEM TEMIIEpATyphI JibJla U €ro
COCTOSIHUEM IPU HarpeBaHUU

I11.Meramup. OcBoeHne KOCMOCa U €ro poJib B )KU3HM YeJioBeyecTBa (9 4)
XPpOHOJIOTUSL ACTPOHOMUYECKUX MPEICTABICHUN U OTKPBITHIL: T€OLIEHTPUYECKAs
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAsA CUCTEMA MUPA; TeJIMOLEHTPUYECKAsi CUCTEMA
Mupa. AcTpoHOMBI 16-19 B.B. M MX BKJIaJ B pa3BUTHE NIPEACTABICHHN 0 Beenennom.
Bcenennas: meopus 603HUKHOGEHUS, CMPYKMYPA, COCMAS, 380I0YUsL. ACMPOHOMUS
KaK Hay4Holll (pyHOAMEHmM 0C80eHUsl KOCMUYecKko20 npocmpancmea.Kocmosorus.
Bknaa oTeuecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTUIO. Pakemonocumentu,
UCKYCCMBEHHble CNYMHUKU, OpOUmanvHvle cmanyuu, nianemoxoosl. OpouTaibHas
actpoHomuueckasi oocepBatopus (OAO). Hcnonvzosanue cnymuuko8six cucmem 8
cghepe ungpopmayuonnvix mexnonocuii. CospemeHnble HaYYHO-UCCAe008aMenbCKUe
NPOSPAMMbL NO U3YHEHUIO KOCMOoca U ux 3Hadenue. IIpobaemvl, cesazannble ¢
oceoeHuem Kocmoca, u nymu ux peutenus. Medxxcoynapoonoe compyonuuecmaeo.

1V.060.10uku 3emian: aurocdepa, ruapocdepa, atmochepa (12 )

Cmpoenue 3emnu. Jlumocghepa.  BHyTpeHHEe CTpoeHHE 3eMJIM U €€ XMMUYECKUM
cocraB. CtpoeHue W cocTtaB JuTochepbl. MuHepanbl U TOpHBIE MOPOABL. Pyabl.
Jlutochepubie  muutThl.  3emietrpsicenus. I[llkama  Puxrtepa. MHTEHCUBHOCTH
3emneTpsicennid. [{lynamu.

T'uopocgpepa. Oxeanvt u mopsa.CoctaB runpochepbl. MupoBoit oxean. Mopsi.
Herunuunsie mops:  CapraccoBo, Kacnmiickoe u Apanbsckoe. Tema Mops B
MIPOU3BEACHUSX MUPOBOH XY10KECTBEHHOU KYJIBTYPHI.

Boovi okeanoeé u mopeii. XuMHYECKUN COCTaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomumne. Jlen B okeane. I'pennannusi. Antapkruaa. JBuxkenue Boa MwupoBoro
okeana. [IpunuBel 1 oTIIMBEL. MOpCcKUe TeueHus. Tunel Kimmara.

Boowl cymu. Bonpl cynm u ux knaccuduxarusa. Pogauku. ['eitzepsl. MunepanbHbie
BOAbI ¥ ux kinaccudukamusa.  [Ipobmema mpecHoit Boasl. O3epo baiikan. KapcroBbie
SBJICHUSI 1 00Pa30BaHUE CTAJIAKTUTOB M CTAJIATMUTOB. AHOMaJIbHBIC CBOWCTBA BOJIBI U
UX 3HAYEHUE B IPUPOJE.

Ammocehepa. Ilozooa. Atvochepa u ee coctaB. BepTukaiibHOe cTpoeHHE aTMOC(]EpHI:
Tponiocdepa, crparochepa, meszochepa, Tepmochepa, sk3ochepa. CoctaB Bo3ayXa.
O30HOBBIE JIbIPbI M MapHUKOBBIN 3 PekT. [lorona u kmumar.Ammocghepnoe doasnenue.
Bemep. Atmocdepnoe nasnenue. Kecconnas u BbicOTHasi Oosie3Hu. L{MKJIOHBI U
AHTUIUKIIOHBL. ATMOC(hepHbIe PpoHTHI. BeTpa u ux BUJBI: IKBaAJ, CMEpY, aHTUIIACCaT,
naccart, Opus, peH, 6opa, CUPOKKO, MyCCOHBI, Tall(pyHBI, yparanbl, CMEpPUHU, TOPHAJIO.



[lIxana bodopra.

Bnaasicnocmo 6030yxa. Bnaxnocts Bo3ayxa. [Icuxpomerp u ['urpometp. Touka pocsl.
Obnaxka, ux opmsl u pazmepsl. Tyman. Ocanku u ux Tunsl. Pagyra.

HHemoncmpayuu.  OO0pa3ipl pyl, MUHEPAIOB M TOPHBIX MOPOJ, (U3MYECKas KapTa
IIOJTYILIAPUH, aTIaCHI.

Kaptsi: Mopckux Teuenuit, pusudeckue kaptel Mupa u Poccuiickoit denepanun.
Buneodparments! u pororpaduu mo remMe ypoka: CTpoeHHE 3eMIH, 3eMIIETPSICEHHUS,
IlyHaMH, Pa3IMYHbIe OKEAHbl U MOPs, alicOepru, MOPCKHE TEUCHHUSI, POJTHUKU, TeH3EPHI,
o3epo baiikan, kapcToBbie sIBIICHUS (CTAJAKTUTHI M CTAJIarMUTHI), aTMocdepa U ee
COCTaB, LIUKJIOHBI U aHTUIMKIIOHBI, BUJbl BETPOB, TyMaH, paayra, OCaJKu pa3IndHbIX
tunoB. Penpoaykuuu kaptuH - WM. AiiBazoBckuil «JleBsToiii Ban», M. JIeButan «beper
Cpenuzemuoro mopsi», W. Ilumkun «Ha 6epery mops», JI. Jlaropro «Mope», A. PuioB
«Ha romy6om mpoctope»; hparMeHThl My3bIKalbHBIX MpousBeneHuit - H. Pumckuii-
Kopcakos «Canko», K. Jle6roccu «Mope», M. Pasenb «Jlogka B okeaHe» u3 cOOpHHUKA
«3epkanay, I1. YaitkoBckuil «Jlebenqunoe o3zepo», M. Mycoprckuit  «CHerypouykay.
[IpeBpailieHsi HEPACTBOPUMBIX KApOOHATOB KaJbIlMs M MarHus (CpeaHuX coJjeil) B
pacTBOpUMBIC THAPOKAPOOHATHI (KUCIIBIE COJIM) U OOpaTHO — MPUYMHA OOpa30BaHUS
CTaJaKTUTOB U cTajarMuToB. MonenupoBanue napHukoBoro 3¢ dexra. [Ipudopsr: mms
u3MepeHus arMmocdepHoro npamieHus (O0apoMeTphl), i HU3MEPEHHUS BIAKHOCTU
BO3/lyXa (TUTPOMETPHI).

Jlabopamophvie onvimul. 1.V3yuenue coctaBa rpanuTa. 2. MojeaupoBaHue BHICOKOM
IJIOTHOCTUBOABI MepTBoro Mopsi. 3.Pacmmpenue BoAbl pU HArPEBAHUHU.
Ipaxmuueckas paboma Ne 5.VI3yuenue KOJIEKIUU TOPHBIX TOPOJT

IIpakmuueckas paboma Ne 6.VI3y4yeHne mapaMeTpoB COCTOSIHUS BO3/IyXa B KaOMHETE.

V.Makpomup. Hayka 06 okpy:xarieii cpeae. buocepa. (23 1)

Kuznw, npuznaxu ncueo2o u ux omuocumenvhocms. (OCHOBHBIE CBOMCTBA KUBOTO
OpraHu3Ma:; €IMHCTBO XMMHUUYECKOTO COCTaBa, OOMEH BEIIECTB, CAMOBOCIIPOU3BEICHHUE,

HACJIEJICTBEHHOCTh, ~ M3MEHYUBOCTb, pa3BUTHE U  POCT, Pa3IPaKUMOCTb,
JMCKPETHOCTH U 1I€JI0CTHOCTh, YHEPro3aBUCUMOCTD.
Kugsie CHUCTEMBI, Kak CaMOYTIPaBJISIOIIUECS, caMoOperyJIMpyrommecs,

CaMOOPTaHU3YIOIIHUECA CUCTEMBIL. TpH Hadasia tTepMoauHamMuku. [loHAaTHE SHTpONHN.
Ilpoucxoincoenue yncuznu na 3emne. OCHOBHBIE TUIOTE3bI TPOUCXOKICHUS KU3HU HA
3emJie: KpealmoHU3M, TUIIOTE3a CAMOITPOU3BOJILHOTO 3apOKACHUS )KU3HH U3 HEKUBOTO,
KOHIIETIIIUS OMOTeHe3a, TUTIOTe3a TaHCIIEPMUH.

['unore3a NPOUCXOXKACHHS KU3HH IMyTeM OWOXMMHYECKOW HBOJIONUU (TUIIOTE3A
Onapuna—XomnaeitHa). Juckyccusi O BO3MOKHOCTH CYILIECTBOBAHUSI BHE3EMHBIX
[UBWJIN3AIAH.

Xumuueckuii cocmag Kiemku.XUMHAUYECKAsi OPTraHU3alMs KIETKHM Ha aTOMHOM —
DJIEMEHTHOM, - ypoBHE. MakpoaieMeHTbl. MUKpodneMeHThl. MOJIEKYIIIpHBIA YPOBEHD
XUMHUYECKON OpraHu3aiuu KIeTKu (MOJEKYJSIpHbIA cocTaB KieTku). Heopranmueckue
coenuHeHus KieTku. Boma u ee pons. MuHepanpHble con. OpraHu4ecKue BEIIEeCTBA
KJIETKH.

Ypoenu opeanuzayuu scusznu. Knetounslii ypoBeHb OpraHU3aluy KA3HU HA 3€MIIE.
TkaHeBblii ypoBeHb. THIBI TKaHEW >XUBOTHBIX (SNUTEIUANbHAS, COCIUHUTEIbHAS,



MBbIIlIEYHasi, HEpBHAsi) M pacTeHuid (oOpa3oBaresibHasi, MOKPOBHAs, OCHOBHas M
npoBojsmas). OpraHHslii ypoBeHb. OpraHu3MeHHbIH ypoBeHb. [lomynsiiiMoOHHO-
BUJIOBOM ypoBeHb. broreonienornueckuit yposenb. buorienos. buocdepnsiii ypoBeHb.
Ilpoxkapuomer u 3yxkapuomsi. 1IpokapuoTel W dSyKapuoThl. bakrepum u uX
kiaccudukanusa: mo Qopme (OaruiUIbl, KOKKH, CHUPHILIIBI, BHOPHUOHBI), MO THITY
nuTaHus (campouThl, TAPa3UThI), IO OTHOIICHHUIO K KUCIOPOIy (a3po0bl, aHARPOOHI).
OcoOeHHOCTH CTpOeHHUSI OaKTepuid M WX IKU3HEHAeATeIbHOCTH. Ponb OakTtepuu B
npupojiec W KU3HM uesioBeka. [luanoOaktepuu (CHHE-3€JIEHBIE BOJIOPOCIH) W
OCOOEHHOCTH MX CTPOCHUS U KU3HEAEATeNbHOCTH. Posib 1maHoOakTepuil B PUPOJE.
CtpoeHune KIEeTKH 3yKapHUOTOB.

Knemounaa meopus. Ilpocmeiimue. Bupycel. Kiierounasi Teopusi U €€ MOJIOKEHUS.
[Ipocreiiiue: >KTyTUKOBBIE, PECHUYHBbIC, amMeOOUJIHbIE. 3HAUCHHE MPOCTEUIINX B
IPUPOJIE U KU3HU uesoBeka. Bupycbl. CTpoeHue u 0coOEHHOCTH KU3HEIEATENbHOCTH
BUpycoB. Bupycusie 3a0oneBanus yenosexka. BUY u CIIMJI. ['puOsl. Pons rpubos B
IIPUPOJIE U B XO35IMCTBE YEIIOBEKA.

Ilonamue oOuonozuueckou 36onoyuu. Ieonwyuonnas meopusa. llonsatue
OMOJIOTMYECKOHN BONMIOLMH. JTUTETbHOCTh, HEOOPATUMBI XapaKTep, HalPaBJIEHHOCTh
sBoMonMH. (OCHOBHBIC HAIpPaBJIEHWS HBOJIOUUHW. bHOJIOTHYECKH  Mporpecc.
buonornueckunii perpecc. AHTPOIIOTEHES U €r0 TAIIbI.

[Ipennoceuiky co3gaHus 3BOJIOUMOHHON Teopun Y.JlapBuHa. Jlormueckas CTpykrypa
JapBUHU3Ma (M30bITOYHASI HHTEHCUBHOCTh Pa3MHOXEHUs, O0ph0a 3a CyIIECTBOBAHHE U
€€ BU/IbI, ECTECTBEHHBII 0TOOD).CUHTETHYECKAsI TEOPHs IBOTIOIUU. MUKPOIBOIIIOITHS.
Bunoo6pa3zoBanue (reorpaduueckoe u skosoruyeckoe).Makpospostonus. Jpuxkymiue
CHUJIBI 3BOJIFOIIMU: MYTALIMOHHBIN MPOLIECC, MOMYJISIIUOHHbBIE BOJIHBI, N30Js1Ust. DOpMBbI
€CTECTBEHHOTO 0TOOpA: CTAOUIN3UPYIONTNH, IBIKYIIUHI, T3Py TUBHBIN.
CoepemeHnnble Memoovl NOOOEPIHCAHUA YCHOUUUBOCHU OUO2E0UEHO306 U
UCKYCCMBEHHBIX IKOCUCHEM

[Tonsitue sxocuctemsl. buoron. buonenos. buozeoyernos, cmpykmypa u 0CHOGbL
@ynryuonuposanus. Otauursi OMOTeoLIeHO03a OT IKOcUcTeMbl. HecTaOunbHbIe 1
CTaOMJIbHBIE IKOCUCTEMBI. buoceoxumuueckue nomoku. Kpyzoeopomsi eewjecmaa.
Ipunyunwvl ycmouuueocmu ouozeoyernoso8. Hayunvie ocHogbl co30anus u
HO00epPAHCAHUA UCKYCCMBEHHbIX dKocucmeM. [Ipouzsoocmeo pacmumenvHou u
JHCUBOMHOBOOYECKOU NPOOYKYUU: NPoOIeMbl Koauvecmaa u kayecmea. Knacmepnoiii
HO0X00 KaK cnocob 80CCMAaHOBNEHUsL OUO2EOXUMUYECKUX NOMOKO8 8 UCKYCCMBEHHbIX
aKocucmemax. AHmubUOmuKu, neCmuyudbl, CMUMYIAMOPbL POCMA, YOOOPEHUS U UX
npupoousie ananoau. Ilpobrema ycmouuugocmu 20p0OCKUX IKOCUCHEM.

Huweevle uenu. Ixonozusa. IKonozuueckue phaxkmopol. Tumonoruss  KUBBIX
OpPTraHU3MOB JKOCHUCTEMBI: TPOIYIECHThI, KOHCYMEHTHI, PEAyLEHTHhI (campodursl).
ABTOTPO(]HI. I'erepoTpodsr. [lonsitne o mnumEBbIX (TPOHUUECKUX) TEMAX

ouoreonierosza. IlumeBas memb. [I[Ba OCHOBHBIX THMA TPOPUUECKUX TIemerd —
nactOuIlHble (IIeNU BBICAAHUS) W JeTpUTHbIe(IleNU pasiokeHus). [lumieBas ceTb.
DKOJIOTMYECKHE MHUpaMUJIbl (YUCIEHHOCTH, Ouomacchl, sHepruu). IlpaBuiio 10 %.
[Tonsitue 00 skonoruu. OCHOBHBIE MPOOJIEMBI HKOJIOTUU. JKOJOTUYECKHUE (PAKTOPHI:
abnoTuyeckue, OMOTUYECKHE, AHTPOIIOTEHHBIE.

IKonr02uueckue npod.iemuvl co6pemMeHHoCmu



buocdepa u ee rpanuipl. Konnenmus sposmoruu 6uocdepst B. U.Bepaaackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE TOAXO/bI B yUeHHHU 0 Ouochepe:
SHEPreTHYECKU, OMOTeOXUMUYECKUN, HHPOPMAIIMOHHBIH, TPOCTPAHCTBEHHO-
BpPEMEHHOM, HOOCEpHBIN. buocgepa: smanvl popmuposanus u cyeHapuu pazeumusl.
AxmyanvHvle IKoON02UYECKUE NPOOIeMbL: 2100AIbHbIE, PeCUOHATbHbIE, TOKAIbHbIE, UX
APUYUHBL U CTIe0CmBUs. DKOoN02UYecKue npod.ieMbl IHePLemMU4ecKol Ompaciu.
Anvmepuamuenas snepeemuka. Payuonanonoe ucnonvsoganue snepeuu u
aHepeocoepedicenue. Inepeemudeckas bezonacnocms. Tpancnayuonanvuvie npoexkmol
6 obnacmu snepeemuxu. Memoowl uzyuenuss COCMOsAHUSL OKPYHCaroujell cpeowl.
H3menenus okpyscaroujeti cpeovl, KAk Cmumyil O pa3eumus HayyHvlX UCCl1e008aHUll
u mexuonocuti. Ecmecmeenno-nayunvie nooxoowl K peuteHuro 9K0102u4eckux npoouem,
npupoodocoepezaroujue mexrono2uu. MescoyHapoomsie u poccutickue npocpammol
peuieHus IKOI0SUYeCKUX npooaem u ux s¢hpghekmusrnocme.

Ilpo6aembl 0omx0008 u 3a2pA3HEHUA OKPYHcatOuiell cpeovl

lIpobnema ygenuuenus xoauuecmea omxo0o8. bvimosvle, KomMmyHanbHbIe,
npomvluiienHvlie omxoovl. CogpemenHvlie mexHoaio2uu coopa, XpaneHus, nepepabomru
u ymunuzayuu omxo0o8. I100xo0vl k cokpawjenuro omxo0os, 6e30mxooHbvie
mexnono2uu. Mcmounuku sazpsaznenus okpyaicaroujeli cpeovl. IlepcnekmusHule
MexXHOI02Uul TUKSUOAYUU NOCTe0CMBULL 3A2PA3ZHEHUS] OKpYHcalouell Cpeobi.
Pexynomusayus nouser u 600uwix pecypcos. Cucmemvl 800004UCTIKU.
Mesicoynapoonvle npoecpammsl O 0OpaAUieHUI0 ¢ OMX00AMU U COKPAUEHUIO
8030€liCMBUSL HA OKPYIICAIOW)I0 cpedy, ux agghexmusHocme.

B3aumoceazv cocmoanun oKkpysicarouieil cpeovl U 300p06b: uenoeka

Heepaoayus oxpyscaroweti cpeowl. Ilpoepammvl Monumopurea kaiecmea
OKpyd#caroufeti cpeosl. 3azpsasHenue 6030YUHOU, B00HOL CPedbl, NOYELI, NPUUUHBL U
cneocmeus. lllymosoe 3aepsasnenue. dnekmpomacHumuoe gosoeticmaue. T11/[K.
Yemotiyueocms opeanusma u cpeovi K cmpecco8bim 8030eticmeuim. 3abonresanusl,
CBA3AHHbIE CO CHUDICEHUEM Kauecmea oKpycaroujeli cpeovl. Mnoueuoyanvrvle
0cobeHHOCmU OP2AHU3MAa NPU 8030etCMBUU (haKmopos oKpyxicalowell cpeobi.
Cogpemennvle mexHoI02Uul COKpaujeHusi He2amueHo20 8030eUcmeus haxmopos
oKpydrcaroweti cpedvl. Hayunvle 0CHOBbl NpOEKMUpO8aHUs 300p080U Cpedbl 0OUMAHUS.
Jemoncmpayuu. Buneodparmentsl U (Qororpaduu Mo TeMe: MNpOlecChl THUEHWS,
OpOo’XKeHHE, MPOIECChl TUCCUMUIISAINN; TPEACTABUTEIM IPOKAPUOT M DyKapHOT;
OCOOCHHOCTH CTPOEHUSI BUPYCOB, IMPEACTABUTEIIM IapCTBAa I'PUOOB, IKOJIOTUUECKHUE
CUCTEMBI, TIPUMEpHl THIIEBHIX Iieneld. PacTBopeHne B BoAE XJIOPOBOAOPOIA
(muccoruanus CONSTHONW KUCIIOTHI), PACTBOPEHUE KPUCTAILIOB TIEPMaHTaHATa KaJTUs UK
MEJTHOTO KYIIOpOca B BOJIE, UCTIapeHHE BOABI, TuhPy3us maxyunx BemecTB (0AEKOIOHA)
C TOpAIeH JIAMIIOYKMA HaKaJWBaHUS, UCMAPEHUE KAl CIUPTa ¢ (UIBTPOBATHLHOM
Oymarn wiu canderku. Penpomyknum KapTUH BEIHKUX XYJTO0)KHHKOB Ha TEMY
00XECTBEHHOTO MPOUCXOKIACHUS KU3HU;, PA3IMYHBIX PUPOTHBIX IKOCUCTEM. TaOIuIIhI
U IUIakatel: «XUMHUYECKUH COCTaB KIETKH», «IBOJIOIMOHHOE IPEBO PACTCHHI,
«IBOJIIOIIMOHHOE JIPEBO KUBOTHBIX», « IBOIIOIMOHHOE IPEBO NMPUMATOB U YETIOBEKAY.
[Toptperst A.W. Onapuna u [Ix. b. Xongeitna, T.1lIBanna, .. MiBanoBCcKOTO M 3.
xennepa, A.Tencnu, B. CyxkaueBa, J. I'ekkens, B.M.Bepnaackoro, Y.J/lapBuHa.
[Inakatel ¥ MyJISHKM OPTaHOB M CUCTEM OpPraHOB PACTEHUM, YENOBEKA U KUBOTHBIX.
JleMmoHCTpanus npoiecca GOTOCUHTE3A.



Jlabopamopnvie onvimwi. 1. CpoiicTBa OenkoB. CBoicTBa Trtok03bl. CBOMCTBa
caxapo3bl. CBOMCTBa Kpaxmana.

Ilpakmuuecxas paboma Ne 7. Pacio3HaBaHHe OPraHUYECKUX COCTMHCHHM
Ilpakmuuecxas paboma Ne 8. VI3ydenne pacTUTEIHHOU U dKUBOTHOUW KIICTKU
Ilpakxmuuecxas paboma Ne 9. N3ydeHrne MUKPOCKOIMUYECKOTO CTPOECHUS >KMBOTHBIX
TKaHEN

Ilpakxmuueckas paboma Ne 10. HU3yuenue nogedenusi npocmetuiux npocmenux noo
MUKPOCKONOM 8 3a8UCUMOCTIU O XUMUYECKO20 COCMABA 800HOU CPeObl.
Ipaxmuuecxas paboma Ne 11. H3yuenue 63aumocesizeil 8 UCKYCCMBEHHOU dKOCUCTEME
— axkeapuyme u cocmaeienue yeneu numanusl.

Ilpakxmuuecxas paboma Ne 12. VIzydenue OBITOBBIX OTXOJ0B. Paspabomka npoexma
pazoenvHoco coopa mycopa.

VI.AouoTtudeckne GakTopbl U NPUCIOCOOJEHHOCTh K HUM KUBBIX OPraHu3MoB (28
4)

Ocooennocmu kaumama Poccuu. 3o0na apkmuueckux nycmuvlHb, HYHOP U
J1eCOmyHOp. Kmumar Poccun.  IIpuponnHo-kimmaruyeckue 30HbI Poccum:
apKTUYECKUX MYCTbIHb, TYHJP, JIECOTYHIP, TANTHU, CMEIIAHHBIX U MUPOKOIUCTBEHHBIX
JIECOB, JIECOCTEIHAs, CTETEH, MOMYyNyCThIHb, TyCThIHb.

Pa3nooOpasue u npucnocoO0IEHHOCTD KUBBIX OPraHU3MOB K TOW WJIM MHOW MPUPOJHO-
KJIINMaTUYECKON 30HE.

Inexkmpomaznumnuaa npupooa ceema. CpeT. Pa3BuTue npeacTaBICHUN O MPUPOJIE
CBeTa. DIJIGKTpOMarHuTHoe m3naydeHue. /nmmHa BoiHbl. YacToTra konebanmii. Illkana
AJIIEKTPOMATrHUTHBIX BOJH. ,-JIydM, PEHTreHOBCKOE H3JIyuYeHUe, yJIbTpadroIeTOBOE
U3ITy4YeHHUE, BUANMOE U3TydeHue, nHppaKkpacHOe M3IyUYeHUE U UX POJIb B IPHUPOJAC U
JKW3HU YeJIOBEKa.

Onmuueckue ceoiicmea ceema. JIBoiicTBeHHass mnpupona cBera. DOTOH. 3aKOHBI
OTPaXEHUS W TMpernomieHus cBeta. OTHOCUTENbHBIA TOKa3aTedb MPEIOMIICHHUS.
dakTOophI, BIUSIONIME HA MOKA3aTeNb MPEIOMJICHUS: PUPOa BEIIECTBa, TeMIIEpaTypa,
JUTMHA BOJIHBI Majaroniero uznyudenus. Pedpaktomerp. Jucnepcus, mudpaxuus u
UHTEpPEPEHIIUS CBETA.

Ceéem u npucnocoO1eHHOCmb K HeMy JHCUBbIX OP2AHU3MO06. BivsHUE cBeTa Ha
OpraHU3alldi0 >KU3HEHHOTO IIMKJIa OpraHu3MOB. BHOpPUTMBL. DOoTOCUHTES.
Knaccuduxaius pacTeHUid Ha CBETOJIOOUBBIC, TEHEIIOOMBHIE W TEHEBBIHOCIIUBBIC.
@oToTponu3M. 3HAYCHHE CBETA I OPUEHTALIMU >KUBBIX CYHIECTB B IMPOCTPAHCTBE.
buosiroMuHeCIeHIIUS U €€ POJIb B AKU3HU KUBOTHBIX.

Buympennaa 3unepecus Mmakpockonuueckoii cucmemsvl. TepMoAMHAMUKAa U €€
MPOTHOCTUYECKOE 3HAaUeHUE. BHYTpEHHsIsl dHEeprus TEPMOAMHAMUYECKON CHCTEMBI.
[IepBoe Hauano tepmoauHamuku. Terumonepenada. TermmonpoBogHocTh. KoHBekUuUs:
€CTECTBEHHAs U NMPUHYIUTENbHAs. TemioBoe u3yueHue.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Hauano tepmoanHamMuku. Konmuectso
TertoTel. TennoemkocTs. TemnoBoe paBHoOBecHe. TepMOIMHAMUYECKUE CUCTEMBI TPEX
TUIIOB: W30JMPOBAHHBIE, 3aKPBITBIE M OTKpPbITBIE. Temieparypa, Kak IapaMmeTp
COCTOSIHUSI TEPMOJUHAMHUYECKON CUCTEMBI.

Temnepamypa u npucnocooaeHHOCIb K Hell HCUBHIX OP2AHU3MOG.



TepMmoperynsuus B xKUBOW mpupoje. Temnonpoaykuus U TEmiootaaya. MexaHu3Mbl
TEPMOPETYJSILIMM  KUBOTHBIX W pacTeHUM. TemmepaTypa Tejla YEIOBEKa U €€
dbusnonornyeckast poib. Kimaccudukanus ’KUBOTHBIX 110 TEMIIEPATYPHOMY PEXKUMY Ha
TOMONOTEpMHBIE TMOMKUIOTEPMHBIE U reTepoTepMuble. Kiaccudukamnus opraHu3MoB
Mo  TEMIEPaTypHOMY WHTEpBAIy OOWTAHUS: DJBPUTCPMHBIE M CTEHOTCPMHEIE.
AxkxnmuMmatuzanus. TemnepaTypHbIid PeKUM.

Cmpoenue monexkyavt u guzuueckue ceoiicmea 600vl. CTpOEHUE MOJEKYJIbl BOJBI.
Bona kak pactBoputenb. OU3nMYecKUe CBONCTBA BOJbL: aHOMAaJIbHAsl TEMIIEpaTypHas
3aBUCHUMOCTb INIOTHOCTH BOJIBI; BEICOKOE MIOBEPXHOCTHOE HATSKEHHUE BOJIbI; aHOMAJIBHO
BBICOKME 3HAUYEHUs TEMIIEPATyp KHUIEHUS W IUIABJICHUS BOJBI; BBICOKOE 3HAYCHHE
TEIUIOEMKOCTH BOJBI.

3HadeHne PU3NYECKUX CBONCTB BOBI JUIsl IIPUPOIBI.

Inekmpoaumuueckan ouccouuayus. OcCHOBHBIC MMOJIOKEHUS TEOpUH
anekTpoiauTudecko  gauccommanu  (TOl). DAEKTpoNUTHI W HEIIEKTPOJUTHI.
Knaccudukanyss MOHOB MO Pa3IMYHBIM OCHOBAaHMSAM. MeEXaHU3MBI JAUCCOIUALINU
AJEKTPOJIUTOB C PA3HBIM TUIIOM XUMHYECKOU CBSI3U. CTENEHBb AIECKTPOIUTHUYECKON
nuccoruanyu. Cojiv, KUCIOThI 1 OCHOBaHUA B cBeTe TO/I.

Pacmeopumocms. pH, kax nokazamenv cpedvl pacmeopa. PacTBOPUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTEPUCTHKA — KOA((PUIIMEHT pacTBOpUMOCTH. MaccoBast 10Jis
PacTBOPEHHOIO BEILIECTBA B pacTBOPE.

Bona xak amponut. [lonstue pH pacrBopa. 3nauenue pH B mpupozge. 3Hauenus pH
(bU3HONOTUYECKUX KHUIKOCTEH UYeJOBEKa B HOPME.

Xumuueckue ceoiicmea 600bl. XMMUYECKUE CBOMCTBA BOABIL. B3auMozaencreue Boabl ¢
MeTaimiamu. Bianmopencteue Boabl ¢ okcuaamu. ['naparanus. BzanmoaenctBue BObI
c comsimu. ['mnponus. Paznoxxenue Bojpbl. [ToHsitue 00 anextponuse u hoTonuse.

Booa - abuomuueckuii ¢pakmop ¢ cuznu pacmenuii. Ponb Boabl B Ouocdepe:
KOJIBIOETh JKM3HU, Cpe/la OOUTaHUS, YIACTHHUK OMOXUMUYECKHUX MPOIIECCOB, YYACTHHUK
CO37aHusi OMOreOleHO30B, PErYJATOp KIMMaTa Ha miaHere. ['Maposin3 opraHu4ecKux
BEIIECTB B JKMUBBIX opranu3dMax. Krnaccudukamusi pacTeHUN MO OTHOIICHUIO K
KOJIMYECTBY BOJbl B OKpPYXKaIOIIEW Cpene:ruaaToPpuThl, TUAPOPUTHI, TUTPOPUTHI,
Me30(UTHI, KCEPOPUTHI.

Conenocms, kax aduomuueckuii pakmop.Conu. Knaccudpuxanus coneit. Hanbomnee
pacrpocTpaHEHHbIE KUCIbIE COJIM, UX TpuMeHeHue. JKectkocTh Bojabl. Coiu Kak
MUHEpanoo0pasyroiue BEILECTRA. Conn — a0MOTUYECKUI ¢dakrop.
[IpucnocoOeHHOCTh PACTeHUd W JKMBOTHBIX K PA3IMYHOMY COJIEBOMY DPEXKHUMY.
BnustHue conu Ha OpraHu3M 4elIOBeKa.

Ilousa, kax abuomuueckuit pakmop. IloHsATHE O TOYBE U KiacCU(UKAIMS TTOYB.
[Ipotiecc mouBooOpazoBanus. Dnaduueckue HakTOpbl CPeabl U MPUCTIOCOOICHHOCTh K
HUM >KMBBIX OpPraHW3MOB. 3HAU€HUE TOYBBI B MPUPOAEC M KU3HU YEJIOBEKa: cpeaa
OOWTaHUs >KUBBIX OPTraHW3MOB; PKOHOMHYECKOE 3HaueHUe, 00JaJacT IUIOJOPOIAHNEM,
OKa3bIBaeT CYIIECTBEHHOE BIIMSIHUE HA COCTaB M CBOMCTBa Bcell ruapocdepsl 3emiiu,
SBJISIETCSI TJIaBHBIM PETYJIITOPOM COCTaBa aTMoc(epbl 3eMIi, BaXKHEUIINI KOMIIOHEHT
ouoreorieHo3a. L{BeT u 1uarHoCTUKa MOYB.

Buomuueckue paxmoput oxpyscarouieii cpeovt. buotnueckue daxkropsl. buornueckue
B3aMMOOTHOIICHHUS] MEX]y OpraHU3MaMu: KOHKYpPEHLUS, XHUIIHMUYECTBO, CUMOMO3



(MyTyanu3M, KOMMEHCAJu3M), NapasuTu3M (PKTO- M SHAomapasuThl). [Ipumepsr
OMOTUYECKUX B3aMMOOTHOIIIEHUH B PUPO/IE.

HHemoncmpayuu. Buneopparmentslt u  Qororpaguu 1Mo TeMme: XapaKTepHbIe
OMOreoLeHO3bl MPUPOTHO-KIMMATHYECKUX 30H Poccuu; pa3BuTHE NMPEACTaBICHUH O
OpUpoAEe CBeTa; OWOJIOMUHECLEHLHS;, TEIUIoNepeaaya M TEIIONPOBOJHOCTD;
OMOTHYECKHUE B3aUMOOTHOIIECHUS MEXIY OpraHu3MaMu;

Kaprsl: npuponHo-knumaTryeckux 30H Poccun, nmouseHHas kapra Poccnn.
[Toptpetsr: @. I'pumanbau, X. I'toiirenca, O. @penens, M. [lnanka, J[>.Makcsenna,
B.B. [okyuaeBa. Illkana smekTpomarHUTHBIX BOJH J[k. Makcemna. OTpaxeHue u
npesnoMieHue cBeta. Jlucrepcuu cBeta 1 OOpaTHBIN AKCIIEPUMEHT 10 «CMELIEHUIOY»
1BeTOB. SIBieHue audpaxkuuu. KuBble WK repOapHble IK3EMILISIPHI MPeACTaBUTEICH
CBETOJIIOOMBBIX U TEHEBBIHOCIUBBIX pacTeHUid. PaboTa MpoTHB CHJI BHEIITHETO IaBJICHUS
3a CUeT pacUIMpeHusl Ta3a. OJJEKTpu3auus BOJbl. AHOMalbHas TEMIIEpaTypHas
3aBUCHUMOCTbH IUIOTHOCTU BOJAbI. HUCXOAINI TOTOK XOJOAHOW M BOCXOISIIUNA MTOTOK
TEIIOW BOABI. BBICOKOE TOBEPXHOCTHOE HATSXKEHWE BOJBL. PaCTBOPHUMOCTH BELIECTB B
HETOJISIPHBIX U MOJISIPHBIX pacTBopuTeisax. [[poBepka 351eKTpONpOBOJHOCTH PACTBOPOB
AIIEKTPOIUTOB U HENEKTponHuTOB. Onpeaenenne pH pacTBopa pazanuHbIX KHIKOCTEH.
B3aumopericTBrue BOJIbI ¢ MeTaUIaMu. B3anMopaercTBUe BOJBI ¢ OKCUAaMHu. [ uaposn3
coJieil, OOpa30BaHHBIX CHJIBHBIM OCHOBaHHUEM M CIAa0OW KHUCIOTOW W HA00OpOT.
Pactenus pa3auyHbIX TPYII O OTHOIICHUIO K KOJMYECTBY BOJBI B OKPY KalOIEh cpejie
(>xuBBIE WU TepOapHbIE IK3EMIUISIPHI).

[lepexon cpemHell coliu B KHCIYH M HaoOopoT. IIpuroroBieHue KECTKOW BOJBI U
uccienoBanue ee cBoucTB. [lomydyeHuwe ruapokcokapOoHara meau (MajaxuTa) |
MCCIIEIOBATH €T0 CBOMCTB.

Jlabopamophvie onvimul. 1. Habmonenue nuutepepeHIInOHHON KapTUHBI Ha MBLTBHOM
wienke. 2. Habmonenne nudpakironHoi kaptunsl. 3. HabmrogeHue pacnpocTpaHneHus
BOJIHBIX PACTBOPOB I10 PACTEHUIO.

Ilpakxmuuecxas paboma Ne 13. H3yuenue npucmnocoOJIEHHOCTH OPraHU3MOB K cpeie
oOuTaHusl.

lIpakmuueckas paboma Ne 14. I3yueHue BOITHOBBIX CBOMCTB CBETA.

Ilpakmuueckas paboma Ne 15. 3yueHnne n300paxkeHusi, 1aBa€MOro JUH30M.
Ipaxmuuecxas paboma Ne 16. IzmepeHnue y1eIbHON TEIIIOEMKOCTH BOJIBI.
Ilpaxmuuecxas paboma Nel7. I3yueHue )KeCTKON BOJbI U YCTPAHEHUE €€ )KECTKOCTH
Ilpaxmuuecxas paboma Ne 18. ViccnenoBanue cpebl pacTBOpa COJIe U COKa paCTEHUH.
IIpakmuuecxas paboma Ne 19. 3yueHnue coctaBa mouB

VIl.IIpocrpancTBo u Bpems (6 4)

[ToHsTMA TpOCTpaHCTBA M BpeMeHHU. [IpoCcTpaHCTBO 1 BpeMs B KIIACCUYECKOW MEXAHHUKE
Hprorona. AGcomoTHOE TPoCcTpaHCTBO. OAHOPOIHOCTH IPOCTPAHCTRA.

N3oTtponHOCTE TIpocTpaHcTBa. MHEpuManpHas cuUCTEMAa OTCUETA M TEPBBIM 3aKOH
Hpiorona. IlpeoOpazoBanusi [amwiess W TNPUHOMI OTHOCUTENIBHOCTH [ aymiies.
AoGcomotHoe Bpems. CrnenuanbHas Teopusi oTHocuteabHocTd (CTO). JIBa mocrtynara
CTO u ocHOBHBIE CIIEJICTBUS, BhITEKatolMe U3 HUX. O01Ias Teopusi OTHOCUTEILHOCTH
(OTO). buoputmbel.  buoputrmsbl. Twursl OMOpUTMOB: (PUBUOJIOTHYECKHE U



sKosioruyeckue. [Iprumepsl pa3iuyHbIX TUIOB OMOPUTMOB Yy PACTEHUN M >KUBOTHBIX.
doronepuoanu3M. bHOpUTMBI YenoBeKa. JIMCUHXPOHU3M.

Crioco6b1 iepenaun uHGOpMAIUU B )KUBOM mpupoae. llepBas m BTOpas CUTHAIBHBIC
cuctembl. OOMeH nHpOopMaIuel Ha pa3IMYHbIX YPOBHIX OpraHu3aluuy KU3HU. Peakiuu
MaTPUYHOTO CHHTe3a (NMPUHIUMIT KOMIUIeMeHTapHocTh). Daronmrto3. Pediekc,
Otonorusa. Uudopmanuss u denoBex. Bo3HUKHOBEHHE W pAa3BUTHE HOCUTEIEU
uH(pOpMAIUU C APEBHEHIIMX BPEMEH JI0 HAIETO BPEMEHHU. DBOJIONHS COBPEMEHHBIX
nH()OPMAITMOHHBIX PECYPCOB

Jlemoncmpayuu.

BuneodparmenTst u potorpaduu no TeMe: pazaudHble TUIIBI OMOPUTMOB Y PaCTEHUN U
YKUBOTHBIX, COBPEMEHHbIE HH(POPMAITMOHHBIE PECYPCHI.

[TopTpeTbl «COB» M <GKABOPOHKOB» - BBIIAIOLIUXCS ACATENECH HAayKH, JIUTEPATyphl U
HCKYCCTBA.

Tabnuiel o 6uocuHTe3y Oelka, paromuTo3y, peIeKTOpHBIC TyTH.

VIll.IToaroroBka u 3alMTa UCCJIEI0BATEIHLCKUX MIPOEKTOB (7 4acoB)
BrinonHeHne 3KCepUMEHTaIbHON YacTH HCCIIEIOBATEIbCKON paboThl, oopMieHUE
paboThl. YUeHHYecKass KOHPEpPEHIUs MO pe3yJbTaTaM BBINOIHEHHBIX MPOEKTHBIX U
UCCIIEIOBATENbCKUX pa0OT AECATUKIACCHUKOB (MHAUBUIYATbHbBIX WM TPYHIIOBBIX).

11 knacc

Tema 1. IloBTopenue kypca 10-ro kinacca (7 4)

MHuoroo0pasue ecTeCTBEeHHOTO MHpa: METaMup, MaKpOMHP, MUKPOMUD.

Bcenennasi, raiakTUKy, 3BE3/Ibl, COJIHEUHAS] CUCTEMA: OCHOBHBIE MOHSTHUS W 3aKOHBI
JIBIKEHUS HEOECHBIX TeJl. 3eMJIsl, €€ CTPOCHHE U reosiornueckue 00omouku. [lonstue o
MUKpoMupe 1 HaHomupe. buocdepa. YpoBuu opranusanuu xxu3au Ha 3emie. buocdepa
U ee TrpaHuubl. MOJEKYISApHBIM, KIECTOYHBIM, TKAHEBbIA, OPraHU3MEHHbIMN,
NOMYJISIUMOHHO-BUI0BOM, OMOLUEHOTHYECKUH M OMOC(hEepHBbId ypOBHHM OpraHU3al|U
KU3HU Ha 3emyie. DKOJIOTMYECKUE CHUCTEMbl: OCHOBHBbIC TOHSTHSA (1L[EMU MUTaHUS,
MUIIEBbIE  MUPAMUIBLI, dKoysorudeckue  (GakTopbl). OCHOBHBIE  TOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOIUH.

EctecTBenHbIii otO0p M ero ¢dopmbl. MyTtanuu U ux kinaccuukanus. Makpo- u
MaKpO3BOJIIOIHS. DJIEMEHThI TEPMOJIUHAMUKHI M TEOPHUU OTHOCUTEIHLHOCTH.

Hauana tepMoanHaMUKU. DJIEMEHThI TEOPUU OTHOCUTEIHLHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIANIBI IO TEME.

Tema 2. Muxkpomup. Atoma. BemmecrBa (344)

Ocnoenvle ceéedenus 0 cmpoeHuu amoma. IBOJIOUYS MPEICTABICHUN O CTPOCHUU
atoma. Mogemu crtpoenust atomoB JIxx. Tomcona m 3. Pesepdopma. Iloctymars
kBaHTOBOM Teopunu H.bopa. [IpoTOHHO-HENTPOHHAST TEOPUSL CTPOCHHUSI AaTOMHOTO $1]Ipa
JI. UBanenko wu B.l'eiizenbepra. WM3orombl. OnekTpoHHas  000JioUKa aToMa.
DHepretudeckue ypoBHU. [loHaTHE O 31€KTpOHHOM ObOnake. Ilepuoduueckuit 3akomn.
Omkpoimue /I.H. Menoeneegvim nepuoduueckozo 3akona. 11penocbuiku OTKPBITUS
NEPUOIMYECKOTO 3aKoHa. [lepBble MOMBITKU KiIacCU(UKAIIUUM XUMUYECKUX SJIEMEHTOB.
Otkpeitne .M. MengeneeBbiM NEPUOAMYECKOTO 3akoHa. llepuoguyHoCTh B
M3MEHEHUH CBOWCTB XUMHYECKUX 3JIEMEHTOB U UX coeMHEeHM. [leproauueckuii 3aKoH



B (opmymupoBke .M. MengeneeBa. CoBpeMeHHbIE MNPEACTABICHUS O NPUUYMHAX
MEPUOANYECKOTO H3MEHEHHS] CBOMCTB XMMHUYECKMX JJIEMEHTOB UM HMX COEAUHEHHUM.
CoBpemenHass (GopMyIUpOBKa MEPHOANMUECKOro 3akoHa. llepuoamnueckas cucrema
XUMHUYECKHUX DJIEMEHTOB, Kak rpaduyeckoe OTOOpakeHHE MEPUOIUYECKOTO 3aKOHA.
Ctpykrypa mnepuoamdeckoir Tadmuipl. [lepuoapl (OonbIMe W Majbie) W TPYIIIHI
(rmaBHBIE U TOOOYHBIE).

3Hauenue nepuoOUUECKO20 3AKOHA U NEPUOOUHECKOU CUCHEMbl XUMUYECKUX
anemenmos /I.U. Menoeneesa 01a ghopmuposanus ecmecmeeHHOHAYUHOU KADMUHbL
mupa.

[IporHocTrueckas cujla ¥ 3HAYECHHE IEPUOJUYECKOrO 3aKOHA W MEPUOAUYECKOU
CUCTEMBI. 3HAYEHUE MEPUOJUYECKOTO 3aKOHA U MTEPUOANYECKON CUCTEMBI XUMUYECKUX
sanemeHTtoB J[. M. MenneneeBa sl pa3BUTUS HAyKM M TOHUMAHUS XHUMHUYECKOU
KapTHHBI MUPA.

bnazopoonwie 2azpl. bnaropoJHbIe Ta3bl, IPUUYMHA UX CYLIECTBOBAHUSA B AaTOMapHOM
coctosiHud. [IpumeHnenune 0IaropoJIHBIX ra3os.

Honnaa xumuueckana ceazp. VIoHBI W uX KiIacCUpUKALMSI: MO 3apany (aHHOHBI H
KaTHOHBI), 1O COCTaBYy (MpOCThIE U CJOXHBIE). Cxema 00pa3oBaHMsI MOHHOW CBS3H.
HNoHHbIE KPUCTAUIMYECKUE PEHICTKU. XJIOpUJl HATPUS — TUIHMYHBIA TPEACTaBUTEIb
COCIMHEHUN C MOHHBIM THUIIOM CBSI3H.

Kosanenmnasa xumuueckana ceazp.KoBajieHTHas CBA3b KAK CBA3b, BO3HHMKAIOIIAS 3a
cyeT oOpa3oBaHHA OOUIMX JJIEKTPOHHBIX Map MYTEM MEPEKPHIBAHMS AJIEKTPOHHBIX
opoutaneit. KpatHocTh koBajieHTHOW CBsi3M. OOMEHHBIE W JOHOPHO-AKIEITOPHBIE
MEXaHHM3Mbl 00pa30BaHMsI KOBAJICHTHOM CBS3U. OIJIEKTpooTpHUHaTeNbHOCTH (D0).
Knaccuduxkanus koBasieHTHBIX cBsizeid: 1o D0 (mosisipHas v HenosisipHas ). Jumnomu.
Memannwvt u cnnaevl. Memannuyeckaa xumuueckaa ceazp. OOmue pusmueckue
CBOMCTBA  METAJUIOB:  AJIEKTPOIPOBOJHOCTh,  IIPOYHOCThb,  TEIUIOIPOBOIHOCTD,
MeTaJUIMYeCcKuii Oyieck, TiacTuuHOCTh. CruiaBbl yepHbie W IBeTHbIE. CTallb, YyTYH.
JlatyHp, OpoH3a, MEJIbXHOP. Meramnunyeckas CBSI3b. 3aBUCUMOCTh
AIEKTPOINPOBOIHOCTH METAIIOB OT TEMIIEPATYPHI.

Moanexynapno-kunemuueckas meopua. (OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-
KMHETUYECKOW TeopuH. MaeanbHbl ra3. YpaBHEHUE COCTOSHHS HICAIBHOrO Trasa.
Azpezamuvie cocmoanusn eeugecme.'az000pazHoe cocTosHUE. 3aKOH ABOTajapo H
CIeICTBUS U3 Hero. MouisipHbIii 00beM Ta3oB mpu H.y. JKHIKOE COCTOSIHUE BEIIECTB.
Tekyuectb. TBepnoe coctosgHue BemecTsa. Kpucrammueckrne pemeTky pa3HblX TUIIOB
JUIsL TBEPAOTO COCTOSIHHS  BELIECTBA. [lonsTue o mnasme. Beicoko-
HU3KOTEMIIEpAaTypHas IUIa3Mbl U MX NPUMEHEHHE.  B3anmHbIe Mepexonbl MExIy
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwuit 2a3.1lpupoaHsiii ra3, €ro cocTaB M HampaBJICHHUS MCIOJIb30BAaHUS B
KaueCcTBE TOIUIMBA M XUMHUUYECKOro chipbsi. KonBepcuss mMerana. CHHTE3-ra3 M €ro
WCITOJIb30BAHUE TSI TIOYYCHUSI CAHTETHYECKOTro OeH31MHa U MeTaHoja. [IpenensHbie u
HeIpeebHbIe YI1eBo10posl. KauecTBeHHbIE peakliui Ha KpaTHYIO CBsI3b. buoras.
Kuoxkue eewecmea. Hegpms. Hedtb, ee cocraB, ¢usnueckue CBOWCTBA U
MPOUCXOXKJIEHHE. DKOJOTHUECKHE MOCIEACTBUS pa3inuBa HE)THU U crIOCOOBI OOPHOBI C
HUMH.

[TonyTHbI HedTAHOM a3, ero coctas. [Ipoieccol nepepaboTku HePTH: peKTUhUKALIHS
U KpekuHr. [IpoaykTel mepepaboTku HEPTH U UX UCIIOJIb30BAHUE.



Teéepooe cocmoanue eeuwjecmea. Kuokue Kpucmanavl. Kpucrainmueckue u
amop(dusie BemectBa. [Ipu3zHaku u cBoiictBa aMopPpHOCTH. OTHOCUTENHLHOCTh UCTUHBI
B XUMUU. JKUJAKHME KPUCTAILIIBI U KX IPUMEHEHHE B TeXHUKE. OTHOCUTEIHLHOCTh UCTUHBI
B Omosiornu u pusuke.

Knaccugpurkayusn HeopzanuuecKux eeuiecme u ee
omuocumensvHocme.Kiaccupukanuss npupoAgHsix — BemectB.  Opranmdeckue U
Heopranuwdeckue BemiecTBa. M3omepus. Knaccudukanums HEOPTaHMYECKUX BEIIECTB.
[IpocThie BellecTBa: METaJUIbl, HEMETaJUIbl, OJaropoaHbie ra3bl. OTHOCHUTEIHLHOCTH
JIEJIEHUS TIPOCTBIX BEHIECTB HA METAJUIBI U HEMETAJUIbI. AJUIOTPONUSA U €€ NMPUUYUHBI.
CnokHbIE BEIIECTBA: OKCHUABL, KHUCIOTBI, OCHOBAaHWS, COJH. OTHOCUTEIBHOCTH
KJIaCCU(PHUKAIIMU CIOKHBIX BEIIECTB.

Knaccugpurayus opzanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOSHUS U
CBOMCTB OpPraHWYECKUX COeAUHEHUN. OCHOBHBIE MOJOXKEHUS TEOPUU XUMHUUYECKOTO
ctpoenust A. bytneposa, @. Kekyne, A. Kynepa.

N3omepusi, kak (PYHKIUSI XUMUYECKOTO CTPOEHHUS Ha MPUMEPE ATUIOBOTO COUpPTa U
TUMETHIIOBOTO 3¢upa. [IpuunHbl MHOTO0Opa3us OPraHMYECKUX COSTUHECHUM.
Knaccuduxanuyss opraHMYecKUX COCIUHEHHUM. YTJIEBOJOPOJbI: aJKaHbl, AaJIKCHBI,
aJIKUHBI, aJIKaJAUEHBI U apeHbl. Kilacchl opraHnyeckux COeIMHEHU M, MOJIEKYJIbI KOTOPBIX
comepkar  (YHKIMOHAJIbHbIE  TPYIIBL:  THAPOKCWIbHYIO,  KapOOHUJIBHYIO,
KapOOKCWIbHYIO,  aMUHOTpynny. OTHOCUTEIBHOCTh  JEJICHUS  OpPraHUYECKHUX
COCIMHEHNHN Ha KJIACCHL.

Ioaumeppr. OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, DJIEMEHTAPHOE 3BEHO, CTEMEHb mnojaumepu3anuu. CrnocoObl TOTydeHUs
MOJIMMEPOB: PEAKIMHU MOJUMEPHU3ALUN U TOJUKOHJCHCAIlMU. bHuomomuMepsl U HX
OuMonornYecKas poJib.

[Tnactmaccel. Tepmorutactsl u peaktoracTsl. [IpeactaBurenu miacTMace U 00J1acT UX
npumeHeHusi. Bomnoxna. [IpupoaHbie ()KUBOTHOTO U PACTUTEIILHOTO MPOUCXOXKICHUS)
U XUMUYECKHE (MCKYCCTBEHHbBIC U CUHTETUYECKHE) BOJIOKHA. [IpencTaBuTen BOJIOKOH
u o0sacTu ux npuMeHeHus. Heopranwdeckue mnojMMeEphbl, KaK BeEIIECTBAa aTOMHOMU
CTPYKTYPHI.

Cmecu, ux cocmag u cnocoowl pazoenenus. [1oHsTHE O CMECH, KAK CUCTEME COCTOAIICH
U3 pa3IMYHBIX XUMUYeckuX BemiecTB. Kiaccudukammss cmeceil 1Mo BU3yaJbHBIM
Mpu3HaKaMm (rOMO- U T€TEPOTreHHbIE CMECH) U TI0 arperaTHOMY COCTOSIHUIO (TBEpAbIe,
XKuAKkue W razooOpasHbie cmecu). CocraB cmeceil: MaccoBas UM O0ObEMHasl J0JIU
KoMIioHeHTa cMecu. CriocoObl pasneneHusi cMecei. JJucnepchuole cucmemot.Ilonsatue
nucrnepcHoii cucreMe. Kinaccudukarust IMCIEPCHBIX CUCTEM TI0 pa3MepaM JUCTIEPCHON
da3pl M arperaTHOMy COCTOSIHUIO JUCIEPCUOHHON Cpefibl W JUCTIEPCHOM (a3bl.
3HaYeHUe JUCIIEPCHBIX CUCTEM B IPUPOJIE, TPOMBIILICHHOCTH W MOBCEIHEBHOM KU3HU
yenoBeka. [ pyboaucnepcHble CUCTEMBI U UX Kiaccuukaius (CycleH3uu, IMYJIbCUH,
a’posonu). lIpumeHeHue STUX CHUCTeM B TEXHUKE U ObITy. TOHKOIMCIIEPCHBIC
(KoutouIHbIE) CUCTEeMBI, UX Kiaccudukanus (3o01u u renu). Koarysiius. Cunepesuc.
Jlemoncmpayuu.

Buneodparmentst u pororpadun no teme: HEOHOBas peKjama U aproHOBOWM CBApPKOM,
TUpKaOIed M BO3AYIIHBIX IIapOB, 3alOJIHEHHBIX TeliieM, OalbHEeOJIOrHYeCKue
paZoOHOBbIE BaHHBI. Pa3znuuHbie (OPMBI NEPUOJUYECKONM CUCTEMBI XHMHYECKHX
anemenToB JI.M.Menneneesa. [Toptpertsl: JI. Byaboapana, JI. Hunscona, K. Bunkiepa,



A. bytneposa, ®@.Kekyie, A. Kynepa. Mojaenu KpuCTalsIMuE€CKUX PEIIETOK: XJIOpUa
HATpHs, MOJ1a, YIJIEKUCIIOTO rasa, aiMasa, rpadura. OOpasibl MUHEPAJOB U BEILECTB C
MOHHBIM TUIIOM CBSI3M (OKCHA KaJIbIUs, Pa3JIUYHBIX COJICH, TBEPIBIX LIET0UEH, TaInTa,
KaJIbIIUTA); BEIECTB C KOBAJICHTHBIM TUIIOM XUMHYECKOUN CBSI3U.

Kosnekiuu: mMeramioB, CIUIaBOB; BEIIECTB MU MAaTE€pUANIOB, MOJyYa€MbIX HA OCHOBE
IPUPOIHOTO Ta3a; HePTh U MPOAYKTHI ee TmepepaboTKu; aMOpP(HBIX BEIIECTB H
MaTepuajioB; NPUOOPOB HA OCHOBE KUJKUX KPHUCTAJUIOB; MPOCTBIX U CIIOKHBIX
BEILIECTB; IJIACTMACC, BOJOKOH, HEOPTaHMYECKUX MOJUMEPOB (MUHEPATIOB M TOPHBIX
nopoA); opraHudeckux coeauHeHud. uddy3us AyMUCTHIX BEIIECTB C TOpSIICH
JAMITOYKH HakajduBaHusA U quddy3us rnepManranara kanus win cyibgpara meau (I1) B
BOJIC.

[Ipubopsl Ha OCHOBE HU3KOTEMIEPATYPHOU IUIa3Mbl (Ta30BbI€ JIa3epbl, TIA3MEHHBIC
MIaHEeJIN TeJIEBU30POB U T.J1.)

[[TapocTepskHEeBbIE 1 00bEMHBIE MOJIEIIA MOJIEKYJI IIEPBBIX MPEJCTABUTEIIEH peJeTbHBIX
yIJIeBOAOPOOB, CcTpykTyp Oenka u JIHK. ®dusudeckue cBoicTBa razo00pa3HbIX
(mpoman-OyTaHOBasi CMECh B 3a)KUTAJKe), KUAKUX (OCH3UH) U TBepAbIX (mapaduH)
aJIKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

['openue mnponaH-OyTaHOBOM cMmecu (3axkuranka). OTHOUIEHHUE TMpPEAEIbHBIX U
HEMpeJETbHBIX YIJIEBOJOPOJOB K pPacTBOpPY MEpMaHTraHaTa Kajius U OpOMHOM BOJE.
OO6pazoBanue HE(DTSIHON MICHKU HA MOBEPXHOCTU BO/IBI.

OOGHapy:xeHue HenpeaeIbHbIX COCTUHEHUHN B KUJIKUX HEPTEIPOayKTaX.

[Tonyuenne mmactuueckoit cepol. Ilomydenume Oemoro dochopa. Ilomyuenue
JUCTUWIIMPOBAHHOM BOAbI. OUMCTKA CMECH KPUCTAILIOB AUXPOMATa U MEpMaHraHara
kanusa. OOpasipl pa3IuyHBIX JUCIIEPCHBIX CHCTEM: dMYJIbCHH, CYCIICH3UHU, adPO30JIH,
renu v 3014. [lonmyueHue KomutouHoro pactTBopa u3 xjopuaa xenesa (L), Koarymsius
noJiydeHHoro pactopa. D ekt Tunnans.

Jlabopamophvie onvimul. 1. KoHCTpyupoBaHUe NEPUOIUIECKON TAOIUIIBI XUMUYECKUX
AJIEMEHTOB C UCIOJIb30BaHUEM KapTodeK. 2. O3HaKOMIJICHUE ¢ KOJUICKIIUSIMU METAJJIOB
u criaBoB. 3. BpoyHOBCKOE NBWKEHWE YaCTHUIl TYIIM WA I[BETOYHOW NBUIBIBI B
Bojie.4.IIpoBepka mpubopa sl MOJyYEeHUs Ta30B HA T€PMETUYHOCTb. 5.YBeIuyeHue
JABJICHUST JKUJIKOCTH TIpU ee cxkatu. 6. CpaBHEHHE KOJeOaTeIbHBIX JIBMKCHUIM
MOJIEKYJ BOABI M Jpaa ¢ nomoinpto CBY. 7.BeimapuBanne pacTBopa MOBApEHHOW COJIH.
dunbTpoBaHUE TeTeporeHHON cMmecu. OTcTanBaHKe, KaK COCO0 pas/elieHus: cMecei
JICKaHTAIMe U C TOMOUIBIO ICIUTEIbHON BOPOHKHU. 8. O3HAKOMIIEHUE C JUCTIEPCHBIMU
CUCTEMaMU

Ipakmuuecxas paboma Ne 1. Izyuenne Gororpaduii TpeKOB 3apsKEHHBIX YaCTHIL.
IIpakmuuecxas paboma Ne 2. Tlonyuenue, coOupaHue 1 pacrio3HaBaHKE ra30B.

Tema 3.Xumuueckue peakuuu (13 4)

Xumuueckue peakyuu u ux Kiaccupuxayua. XvuMuIecKue peakiiui Wi XUMUYECKUe
SBJICHUS, UX OTJIWYUA OT (U3WYECKUX sBiIeHUU. Peakiuu Oe3 WM3MEHEHUs COCTaBa
BEILIECTB: AJJIOTPOIU3AIMY M U30MepU3allui. Peakiuu, uaymnme ¢ i3BMEHEHUEM Ynciia
U COCTaBa BEIIECTB: COCIMHECHUS, Pa3JIOKEHUs, 3aMmelieHus, oOMeHa. Peaxiuu,
MPOTEKAIOIIUE C BBIJCIICHUEM WU MOTJIOMEHUEM TEIJIOTHI: K30~ U SHI0TEPMHUYECKHUE.
Hpyrue npusHaku kjiaccupUKalii XMMUUECKHUX PEaKIMil Ha IPUMepe CUHTE3a OKCHIa
cepel (VI): u3MeHeHUEe CTENEeHEH OKUCICHMS AJIEMEHTOB, 0Opa3yIOIIUX BEIIECTBA,



UCIIOJb30BAaHUE KaTajau3aTopa, arperaTHOE COCTOSIHUE BEUIECTB, HaIpaBJCHUE
ITPOIIECCOB.

Cxopocmv xumuueckoui peaxyuu.lloHSATHE O CKOPOCTH XUMHYECKOH pEAKIUU.
['oMOreHHbIE U TeTePOTeHHBIC PEAKIIMH. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU peaKIun
OT MPUPOJBl PEATUPYIOLIUX BEIIECTB, UX KOHIEHTpPAlUU. 3aBUCUMOCTh CKOPOCTH
peakiuu ot Temreparypsl. [IpaBuno Baut-I'odda. 3aBucuMocts CKOPOCTH peaKIIuU OT
IJIOIIA/IA CONIPUKOCHOBEHHUS BEIIECTB U HAIMYUS KaTaau3aTopa.

Oopamumocmes xumuueckux peakyuii. HeoOpatumble W 00paTUMBbIE PEAKIUU.
CocTostHuEe XUMHUYECKOTO paBHOBECHSI JIJIsi OOPATUMBIX PEaKIIUM.

[Tpuniun Jle-Illarense. CMelieHne XUMUYECKOTO PaBHOBECHSI OOPATUMBIX PEaKIUi B
XUMHUYECKOM IPOU3BOJCTBE HA PUMEPE CUHTE3a AMMUAKA.
Okucnumenvno-eoccmanosumevhvle peakuyuu (OBP).dnekmponus3.

CrerneHb OKHCIICHUS U €€ omnpeneneHue no gopmyne coequnenus. [lonstue 06 OBP.
OKuCIUTENh U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE.

DIEeKTPOU3 pacIIaBOB U PACTBOPOB HA IPUMEPE XJIOpUAa HATPUSI.
DNEKTPOIUTUYECKOE TIOJYyYECHUE aJTIOMHUHUS. [IpakTyeckoe MpUMEHEHUE
anekTposin3a. ['anbBaHOIIACTHKA U TAIbBAHOCTET UL

Xumuueckue ucmounuxku moka.l' albBaHUYECKUE 3JIEMEHTHl HA MPUMEPE SJIEMEHTa
Janusns-SAkobu, ux ycTpoMCTBO M NPUHUMUIT JEHUCTBHS. YCTPONCTBO OaTapeiiku Ha
pUMepe CYXOro IIEJTOYHOrO 3JEMEHTa. Y CTPOMCTBO CBHHIIOBOTO aKKyMYJSITOpA.
["anpBaHuU3aLUs U 3JIEKTpodopes.

Du3zuka Ha cayxcoe uenoeka. AHTPOIIOMETPUSA: U3MEPEHUE JIJIMHBI U MAacChl Tena,
CIIUPOMETPUS U KU3HEHHAsA EMKOCTh JIETKUX. TernaoBble U3MEPEHUS U TEIIOTEPAIIUs.
N3mepenue aprepuanbHOro JaBiieHUsA. [ MIIEPTOHUSA U THUIIOTOHHUS. YJIbTPa3BYKOBAs
JMarHOCTUKA U Tepanusa.  Jnekrporepanus.  JlazepHas tepanus.  MarHuTHbIN
pPE30HAHC U peHTreHoauarnoctuka. @mooporpadus. Tomorpadus

Llemoncmpayuu.

[Tonyuenue 6enoro dochopa. ['openne dhochopa u pactBopenue okcuaa dhochopa (V)
B Bojie. [lonyuenue u paznoxenue rugpokcuna menu (I1). BzaumopeiictBue xkemnesa ¢
pactBopoM cyibdarta menu (II). OmbiTel, WLTIOCTpUpYIOIIKME NpaBuiio bepromie —
oOpa3oBaHUE OCaJKa, ra3a WK ci1aboro 3JMeKTPOINTa.3aBUCUMOCTh CKOPOCTH PEAKIIUU
OT TIPUPOJIbI BEIIECTB HA MpPUMEPE B3aUMOJICUCTBUS PACTBOPOB PA3IUUYHBIX KHUCIIOT
OJIMHAKOBOM KOHIICHTPAIIMM C OJMHAKOBBIMHU TpaHyJaMHU IIMHKA M B3aUMOJICHCTBUE
OIVWHAKOBBIX KYCOUKOB MAarHusi, LHMHKAa MW JKe€lle3a C COJNISIHOM KHUCIIOTOM.
B3auMopeiicTBue pacTtBopa CEepHOM KHCIOTHI C PacTBOpaMH THOCYJb(ara HaTpus
pa3IMYHOM KOHLIEHTpauuu. B3auMoOJIenCcTBHE pacTBOPOB CEPHOM KHUCIOTHI U
TUOCYJIb(paTa HATPUS IPH PA3IMYHBIX TEMIIEpATypax.

OOpatumMble peakiuu Ha MpuMepe moiydeHus poaanua sxenesa (L) u nabmronenus 3a
CMEIIEHUEM PAaBHOBECHS IO HWHTEHCHUBHOCTUM OKpPACKM TMPOAYKTa PEaKUUu IpHU
M3MEHEHUH KOHIEHTPALUH PEAreHTOB U MPOIAYKTOB.

I'openue cepol, kak OBP. Mogens anekrponuszepa.  MoJieib 3JIEKTPOIU3HON BaHHBI
JUISl TIOJIYYEHHUS] aJFOMHUHUSL. Konnexknus Gatapeex. CBHHIIOBBIA aKKyMYJISTOD.
Pocromerp, MEIMIIMHCKHE BECHI, CHUPOMETP, PTYTHBIM U AJIEKTPOHHBIN TEPMOMETPBI,
TOHOMETPHI Pa3IMYHbIX BUJIOB, Ja3€pHAS YKa3Ka.

BuaeodgparMeHTsI 1 ClIaifibl 110 TEME.



Jlabopamophvie onvimei. 1.BausiHue TemnepaTypbl Ha CKOPOCTb PEaKIUKA OKCUJIA MEAU
(IT) ¢ cepnoit kucnotoil. Pa3znoxxkeHue mnepokcuga BOJAOPOAA C TOMOIIBIO OKCHIA
mapranma (1V) , a Takke Karamasbl ChIporo kaprodens. 2. BeitecHeHue Memu u3
pactBopa cynbdata mean (I1) xxeme3om.

Ipaxmuueckas paboma Ne3. VI3yueHue XuMUYECKUX PEAKIUH.

Ipaxmuueckas paboma Ne 4. Coopxa 2anb8anuueckoeo d1emMeHma u UCnbimaHue e2o
oeticmeus.

Tema 4. 3gopoBbe (224).

Cucmemamuueckoe no10x3cenue 4ea08eKa 6 Mupe HcueomHulx.

buonorudeckas kinaccudukarnus denopeka. [IpsmMoxoxaeHre U ero BIUsSHUE Ha CKEJIeT
yejaoBeka. Pyka — opran u npoaykt Tpyaa. Pa3BuThe udepena M TOJIOBHOTO MO3ra
yesnoBeka. [TepBas u BTopasi CUTHaJIbHBIE CUCTEMBI. brocolnaabHas Npupo/ia 4eaoBeKa.
I'enemuxa uenoseka u memoowvl ee uzyueHus.

OCHOBHBIC TIOHSITUSI TEHETUKHU: HACJIEACTBEHHOCTh, U3MEHUYMUBOCTh, T€H, XPOMOCOMBI,
MyTallud, T€HOM, T€HOTHUMN, (HDEHOTUIl, JOMUHHUPYIOIIME U PEIECCUBHBIC MPU3HAKHU.
['enom denoBeka u ero pacmudpoBka. [IpakTuyeckoe 3HaYCHHE H3Y4YEHUS TE€HOMA
yejgoBeKa. MeTo/ibl U3YUeHUs] TCHETUKH YeJIOBEKa: TeHeaJoTuueCKuid, OJIM3HEIIOBBIH,
IUTOTreHeTHYecKnid. ['eHeTnueckue (HacieaCTBEHHbIE) 3a00JIeBaHMs YEI0BEKa.
QDuszuka uenosexka.Ckeler ¢ TOYKU 3pEHUA (PU3NUECKOTO TIOHATHUS O phIUare.
KpoBooOpaiienre B cBETE€ THIPOJMHAMUKU: ITYJIbC, KPOBAHOE NaBienue. Juddysus,
KaK OCHOBa (POpMHpOBAHMS TEPBUYHONM W BTOPUYHONH MOYM B ITIOYKAX, a TaKKe
razoo0MeHa B TKaHAX M JIETKUX. TEpPMOPETyJsIus C TIOMOIIBI0 KOXH ITyTEeM
TETUIONPOBOIHOCTH, KOHBEKIIUH, W3ITy4YEeHUS U HUCHapeHUs BO/IBI.
DIIeKTpOoAMHAMUYECKasl TIpUpoia Mepeaadyud HEPBHBIX UMYIbCOB. OnTUYECKas cuctema
3peHHs. AKyCTHUECKas CHCTeMa CIyXa 1 rojiocooOpa3oBaHue.

Xumusn uenoseka.XMUUECKUNM COCTaB TeJla YEIOBEKA: DJEMEHThI U BEIIECTBA, UX
kinaccudukanus u 3HadeHue. Bopa, ee dyHkuuu. BonaHbiii OamaHc B opraHu3zMme
yejgoBeka. MuUHepalbHbIE BEIIECTBA M UX POJIb B KU3HEACSATEIBHOCTH OpraHU3Ma
yejoBeKa. 3a00jieBaHMs, CBSA3aHHBIE C HEJOCTATKOM WA M30BITKOM HEKOTOPBIX
XUMHUUYECKUX DJIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunwr.Victopust OTKPBITHUST BUTaMUHOB. Buramunabl, kKak OHOJIOTHYECKH
aKTHUBHBIC BEIISCTBA. boye3HM, BEI3BAaHHBIC HEJOCTATKOM MJIM M30BITKOM BUTAMHHOB:
aBUTAMHUHO3bI, THIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BHI.

CyTouHas MOTpeOHOCTh YeJIOBEKAa B BUTAMUHAX M X OCHOBHBIC (DYHKITHH.
Kiaccudukanus BuramMmuHoB. BomopacTBopruMble BATAMUHBI Ha TpuMepe BuTamuHa C.
JKupopacTBoprMbie BUTAMHUHBI Ha IPUMEpPE BUTaAMUHA A.

T'opmonoi.

HepBHasi U ryMopaibHasi peryJisiliud MPOLECCOB >KU3HEACSITEIbHOCTH OpraHU3Ma.
["opMoHBI, KaK TPOAYKTHI, BEIpabaThIBaEMBbIE KeJIe3aMU BHYTPEHHEH CEKPEIIHH.
Knaccuduxaiysi TopMOHOB 110 Kejle3aM, KOTOPbIE UX MPOAYLHUPYIOT U TI0 XUMUYECKON
MIPUPOJIE. CBolicTBa TOPMOHOB. NHcynuH, Kak TOPMOH OEJIKOBOW MPHUPOJIBI.
AJZpeHanuH, KaK TOPMOH aMUHOKHUCJIOTHOM MNPUPO/IBI. CreponiHple TOPMOHBI Ha
npuMepe MOJOBBIX.  ['urep- v runoyHKIUS Kee3 BHyTPEHHEN CeKpeIuu.
Jlexapcmea. Kpatkue cBeieHUS O 3apOXKIACHUW W Pa3BUTUU  (PapMaKOJOTHH.
Knaccuduxaiys J1eKapCTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHHUIO: SKHIKHE



(pacTBOpBI, HACTOW, OTBApbl, MHUKCTYPBI, dMYJIbCHHU, CYCIIEH3MH U [p.), TBEPIbIC
(moporku, TabJETKH, MUJIIONU, KATCyJbl), MATKUE (Ma3u, JMHUMEHTHI, 11aCThl, CBEUH).
ATnKanounmsl. Bakuunsl. XHUMHOTEpaNeBTUYECKHUE MpenapaTbl. AHTHOUOTHUKH.
Hapkotudeckue mpemnapatel. Hapkomanus u ee mocieactBus. ONTUMAIBHBIN PEXUIM
MIPUMEHEHUS JICKAPCTBEHHBIX MPENapaToB.

300posuviii oopaz rncuznu. Ouzndeckue 370pOBE M ero kputepud. [lcuxumdeckoe
3JI0POBBE U €r0 KpuTepuu. HpaBCTBEHHOE 3M0POBHE M €T0 KPUTEPHUH. 1pU OCHOBHEIC
COCTABJISIFOIINE 370POBOTO 00pasza J>KW3HU: PEKHUM [IHSA, MPaBUILHOEC THTAHUE,
dusznyeckass akKTHBHOCTh W 3aHATHE CHOPTOM. DaKTOpHI, BIHSIONINE HA 370POBHEC
YeIIoBeKa: OKpY’KaroImas cpena, mpodumakTudeckas BaKIIUHAIWS, CTPECChI, BPEIHbIC
TIPUBBIYKU. AJIKOTOJIHM3M M €T0 MOCJIeACTBUSA. HapkoMaHUs U €e TOCIeACTBHSL.
Qu3uka Ha cayxycoe 300p06bsa 4en06eKd.  AHTPOIIOMETPUS: U3MEPEHUE JJIUHBI U
MaccChl Tella, CIIUPOMETPUS U KU3HEHHas ¢MKOCTh JIETKUX. TerioBble U3MEpPEHUs U
Teriorepanus.  M3MepeHue apTepuasibHOTO JaBiieHUS. [ MIIEPTOHMUS U THUIOTOHUS.
VYapTpa3ByKoBas NMArHOCTHKAa W Tepanus. JieKTporepanus.  JlazepHas Tepamnus.
MaruuTHbIi pe30HaHC U peHTreHoauarsoctuka. @mooporpadus. Tomorpadus
Cospemennvle MeOUUUHCKUE MEXHOI02UU

300posbe uenogexa: cucmemusiii n00xod. Hopmanvnas uzuonozus uenogexa.
Ocobennocmu yHKYUOHUPOBAHUSL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCHEM
opeanuzma. Quzuonocuyeckue noKkazamenu OpeaHu3Ma 4ei08exka U ux HOpMaibHoe
3HayeHue. Meouyunckue mexnonocuu ouazHocmukuy 3abonesanuil. Bozmooxcnocmu u
nepcnekmuebl Memooo8 npoPUiIaKmuKu, mepanuu U 60CCMAHOBIEHUsL OP2AHUIMA.
11o0x00v1 Kk nogvluenuo I¢hexmusnocmu cucmemul 30PaOOXPAHEHUSL.
Hngpekyuonnvie 3ab01esanusn u ux npoguiakmuka

Hnpexyuonnvie 3abonesanus u ux 6030youmenu. Cnocobwl nepedauu uH@peKyuoHHbIX
3a001esanull U coyuanrbhvlie hakmopvl, CHOCOOCMBYIOWUE UX PACNPOCMPAHEHUTO.
HUmmynnasa cucmema u npunyunslt ee pabomol. OcobenHocmu QYHKYUOHUPOBAHUS
UMMYHUmMema y pasHulx epynn nacenenus. Cnocodowvl npouiakmuku uH@GeKxyuoHHvIX
3abonesanuii. Bakyunayus. Hanpasnennocmos meouyuHckux npenapamos 0jisi 60pbovl
¢ ungexyuonnvimu 3ab6o01esanuamu. [lpobrema pazeumus ycmouuusocmu
6030youmeneti 3abonesanuii. MescoyHapoonvie npozpammul no 6opvoe ¢
UHDEeKYUOHHBIMU 3A001e8AHUAMU.

Hayka o npasunvnHom numanuu

Memabonusm, kax obmeH ewjecmeom u dHepeueli Ha ypoeue opeanusma. Ilpurnyunot
@yHKYuoHUposanus nuwjesapumenvrou cucmemul. Kauecmeo npodykmoe numaHus ¢
MOYKU 3PeHUsl SHEPLeMUUeCcKOU YeHHOCMU U COOEPHCAHUSL NONE3HBIX U 8PEOHBIX
sewecms 3nauenue coOANAHCUPOBAHHO20 NUMAHUS OJisl NOOOEPHCAHUSL 300DOBbA.
Tuwesvle 0obasku: nonesHvle ceolicmea u nobouHsle IghdeKmol Ux UCNONb308AHUAL.
Huemvt u ocobennocmu ux npumeHenus.

Jemoncmpayuu. Tabnuiel, BUaeopparMeHTsl U ciaiasl o teme: CKesleT uenoBeka.
Mynsx «Topc yenoBeka». Mogens monekynsl JIHK. Moaenu rnasa, yxa, moukwu,
HEPBHOW CHCTEMBI YeJIOBEKa, KOxkHU. Ckenet yenoBeka. MzMepeHue nyibca, 1aBiICHUS,
OCTPOTHI 3pEHUs, TEMIIEPATYPHI TENIA.

Komnexkuuu: BUTaMHHHBIX MPENAPATOB, MEAULUMHCKAX TOPMOHAJIBHBIX IPENAPATOB,
JIEKapCTBEHHBIX (OPM PaA3IMYHOTO arperaTHOro COCTOSIHUS, JIEKapCTBEHHBIX (opM



Pa3IUYHOTO CHEKTpa ACWCTBHA. buyperoBas M KCaHTONMPOTEHWHOBAs PEaKIUU s
npenapaTta HHCyIuHA. [1opTpeThl BEIIAIOIMNXCS yUE€HBIX, BHECIIINX 3HAUNTEIHHBIN KA/
B (apmakomoruro.  PocToMeTp, MEIWITMHCKHE BECHI, CIUPOMETP, PTYTHBIA U
AJIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JIA3epHAs YKa3Ka
JlabopamopHvie onvimul.

1. M3ydeHne WHCTPYKIIMKA 110 TPUMEHEHHUIO alTEYHBIX IMPENaparoB BUTAMUHOB.
Onpenenenue pH pactBopa Butamuna C. 2. Omnpenenenue pH cpenbl pactBopa
aciupuHa

lIpakmuueckas paboma Ne 5.Hccnedosanue nponopyuoHaibHocmu co6CmeenHo2o
PAyUoOHa NUMAHUs, NPOBEPKA COOMBEMCMEBUSL MACCHL Meld 803PACMHOU HOPMe.
Ipaxmuueckas paboma Ne 6. Mlumepnpemayus pe3yiomamos oowe2o anaiusa Kposu

u Moyu.

lIpakmuuecxas paboma Ne 7. O1ieHKa UHIUBUYJIBHOTO YPOBHSI 37J0POBBSI.
Ilpakmuuecxas paboma Ne 8. OnieHKa GMOJIOTUYECKOr0 BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHME HA CiayK0e YesioBeka (22 v)
Inemenmapusvt au Inemenmapnvie yacmuypl211onsTie 0 PU3nMKe BHICOKUX IHEPTUU.
JInHEeHBIM YCKOPUTEID 3JIEMEHTAPHBIX YaCTHUL, aJPOHHBIA KOJUIAUIEP.

JleneHnre aTOMHOTO sJipa: IPOTOHBI, HEUTPOHBI. DyHAAMEHTAIbHBIC YACTUIIbI: JICITOHBI
u kBapku. PoToHBI. BO30HBI. AHTUYACTHUIIBI.

bonvwou adpounwiit konnaiioep. MoHTaX U ycTaHOBKa OOJBIIOTO aJPOHHOIO
koJutaiinepa. Ilpunumn perictBus  kosmmauaepa.  IIpoucxoxnenue maccbl. bo3oH
Xwurrca. [Ipoucxoxaenre BeeneHHoid. AHTUMUD.

DHepzemuka u IHepzocoepescenue

IIpobnemvl anepeoobecneyenus: HAYUOHAbHBIE, PECUOHANIbHBLE, TOKANbHbIE. 3AKOHbI
coxpanenus maccwl u snepauu. IIlpakmuyeckoe npumereHue 3aK0H08 COXPAHEHUS.
Buowt anepeuu. Cesazo maccwl u sHepeuu. Inekmpoanepeus u cnocoowl ee noyyeHus
[Toy4yeHue >eKTPUYECKOro TOKa ¢ MOMOIIBIO 3JIeKTporenepaTopa. Herpanuunonnas
sHepretuka. Tennogvie u cudpoanexkmpocmanyuu. OCHOBHbIE TIOHITHS aTOMHOMU
SHEPreTUKU. PaanoakTUBHOCTH. SAnepHbIe peakiuu. ATOMHAs CTAHIUS U MPUHITUI
ee pabotbl. ADC Ha ObICTPBIX HEUTpOHaX. Paagon30TOMHBIE TEPMOIIEKTPUUECKUE
reHepatopsl (PUTEI'n), npuniun ux aeiicteus. O061acTy NpUMEHEHUsI aTOMHOM
DHEPreTUuKu. AoepHas sHepeemura u nepcneKmuasl ee UCNnOoab3068aAHUS.
InepeonompebiieHue u 3HepeodpHekmusHocms.

Ilpooosonvcmeennana npodnema u nymu ee pewienus. I'eorpadus rojgoga u ero
npuunHbl. OCHOBHBIC HAIpaBieHUs B pemeHnn [IpogoBOILCTBEHHON POOIEMBL:

- UCTIOJIb30BAaHUE XUMHUYECKUX BEIIECTB (YAOOPEHUS, PETYIISITOPBI pocTpa, (HEPOMOHHI,
MECTULIN/IbI, PENIEIUICHTHI);

- CO3/laHME€ HCKYCCTBEHHBIX MPOJYKTOB MHUTAHUS; - METOAbl  CO3JaHUs
BBICOKOIIPOU3BOIUTENIBHBIX COPTOB PACTEHUHN U MOPO]I ’KUBOTHBIX.

Ocnogvl Ouomexnonozuu

[ToHsiTHE OMOTEXHOJIOTUH, KAK MPOU3BOJIUTEIHLHON CHIIbI OOIIECTBA, HCIOJb3YIOIIEH
’KUBBIE OPTaHU3MbI U1 OMOJIOTMYECKHUE TIPOLIECChl B IPOM3BOACTBE. TpH 3Tana
CTaHOBJICHUS M PA3BUTHUSI OUTEXHOJIOTUU: pPaHHsI, HOBAsl U HOBeWas. 1paouyuonHas
OUOMEXHON02UA: NPOU3BOOCMBO NPOOYKMO8 NUMAHUSL, NepepabomKka omxo0o0s.
Monexynapnas buomexnonozus. Cmpykmypa u QyHKyuss HyK1euHoBblX KUCLOM.



Cunmes 6enxa. Knemounas unocenepus. I'ennas mepanus. llpumenenue
bOuomexHono02uU 8 30PABOOXPAHEHUU, CENbCKOM XO3AUCMEe U OXPAaHe OKpyricaouell
cpeovl. 'ennas nnxenepus. [ eHHOMOAMPUIIMPOBAHHBIE OPTaHU3MBI M TPACHCTEHHBIE
nponyktel. Kierounas naxxenepus. Kiionnposanue.

OMOpHOHAJIBHBIE M CTBOJIOBBIE KIIETKH. bHOJIOrmyeckas HWHKEHEpHs, Kak METOJ
UCIIOJIb30BAHUSI MHUKPOOPraHM3MOB B KaueCTBE OWOPEAKTOPOB MJIA IOJIYYEHHS
IPOMBIIUICHHON IPOIYKLHUU. OcHOBHBIE HaIpaBJICHUS UCITOJIb30BaHUS
(dbepMeHTaTUBHBIX TMpoueccoB. MMMoOmIM30BaHHbIE (GEepMEeHTB. Mupogoll puiHOK
ouomexnonozul. [lepcnexmugvl pazgumus poCcCUticKo20 cecmerHma.

Hanomexnonozuu u ux npuiosxycenue

Hanouacmuywvr 6 orcusoti u Hedcugol npupooe: pazmepvl, Munvl CMpPYKMypbl,
@ynryuonanvras sHawumocmos. OcobeHHoCMU QU3UYECKUX U XUMUYECKUX CBOUCME
Hanoyacmuy. Camoopeanuzayusi. Memoowvl noayuenuss Hanouacmuy. Memoouvl
usyuenus — Hamomamepuanos.  Koucmpyupoeanue — nanomamepuanos.  Hoevle
MExXHON02UU, CMPOAWUECs HA UCNOIb306AHUU  HAHOYACUY U  MAmMepuaos,
noayuaemvlx u3 Hux.IloHATHE O HAHOTEXHOJOIWMH, KaK YIPABIIEMOM CHHTE3€
MOJIEKYJIAPHBIX CTPYKTYp. J[Ba Moaxoaa B HAHOTEXHOJIOTHH: «CBEPXY BHU3» M «CHU3Y
BBepX». MOJIEKYJISIpHBIA CUHTE3 W caMocOopka. HaHockomuueckoe BbIpalllMBaHUE
KPUCTAJUIOB U MOJUMEPU3ULIUS. YTJIepoaHble HAHOTPYOkH. CuHepreTuka. Biausnue
HAHOMEXHO02UU HA pa36umue MmexHuku. IK0J102UYeCKUll ACneKm HAHOMexHOA02Ul.
Qu3uka u o6vim.HarpeBaTenbHbIE U OCBETUTENIbHBIE TIPUOOPHI. Pa3HOBUIHOCTH JIaMIT:
HaKaJIUBaHUs, TAJIOTEHHBIE, IFIOMUHECLICHTHBIE, CBETOANOIHbIE.

MuxkpoBosHoBas nieus (CBY-neus) u npuHnum ee paboThl.

KUIKOKpUCTAIIIMYECKUE DSKpaHbl M JIUCIUIEH, WX YCTPOMCTBO. OJIEKTPOHHBIN
tepmoMmetp. [JlomamHue poGotel. PanuomepenaTuMku M paguONpPUEMHUKH.
[IpyHIMNIMANBHOE YCTPOMCTBO TeNeBU30pa U TeneBuAcHUS. CIyTHHKOBAs M COTOBAs
CBSI3b.

Xumusa u 0vtm. Moroire u ynucTAne cpeactra. [loBEpXHOCTHO - aKTUBHBIE BEILIECTBA
(ITAB). Or6enuBarenu: XUMUYECKHE U onTuueckue. MHCEKTUIMABI - CpeACTBa s
OOpHOBI C HACEKOMBIMH. XHWMHYECKHE CPEACTBA TMTHEHbl W KOCMETUKH. [IumeBbie
100aBKH, UX MApKUPOBKA.

Cunepzemuka.

[ToHsiTHE O CHHEPTreTHKE U CaMOOPraHU3ALMHU OTKPBITHIX cucTeM. OOIIue NPUHIHUIIBI
cuHepretuku. Touka Oudypkauuu u arrpakr. Pojab CUHEpPreTuku s H3yYEeHHS
MPUPOJIHBIX U COLUANIBHBIX sIBIEHUN. CTPYKTYpUpPOBAHUE MATEPUAIBHOTO MHUPA U €0
W3Y4YEHUE CICIUATBHBIME pa3fieaMu (HU3UKH.

DopMbl JBUKEHUSI MATEPUH.

Ecmecmeo3nanue u uckyccmego. 305I0TOE CEYEHHME W €ro HCIOJIb30BAaHHE B
MPOU3BEACHUSAX APXUTEKTYPbI, >KUBOMHCH, CKYJBOTYPHI. IlocnenoBaTenbHOCTD
®duboHauym, ee MpUMEHEHUE B UCKyCcCTBe. PacmnpocTpaHeHHOCTh MpaBuia 30JI0TOr0
ceyeHus: U mociuenoBareabHocTH DuOoHayuM B KUBOM mpupone. buoHuka wu
apXUTEKTypa. B3auMONpOHMKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabnuiel, BuacopparmMeHTsl U hoTorpaduu mo Teme.

[Toptpetsr: Ix. Yensuka, I1. Xurrca, JI.LM. Jlenepmana, M. @apaneii, A.A.bekkepens,
M. Cxianosckas-Kropu, JI. Melitaep, O. ['ann



Jlabopamophvie onvimoi. 1.13MepeHne napaMeTpoB KUCTH PYKH
Ipaxmuuecxas paboma Ne 9. VI3yueHue siBJCHUS dJIEKTPOMArHUTHOW UHIYKITUH.
IIpakmuuecxas paboma Ne 0. 3ydeHnne 3070TOr0 CEYEHUS HA PAa3TMIHBIX 00BEKTaX.

Tema 6. Bkiax coBpeMeHHBbIX YueHbIX B popmupoBanue EHKM (4 yaca)

N3yuenne Ouorpaguu COBPEMEHHBIX pPOCCHUMCKMX yueHbIX. OIlleHKa BKJaJa
COBpEMEHHBIX poccuiickux yueHbix B popmupoBanne EHKM. Ilocneanue oTKpsITUS B
00J1acTH €CTECTBEHHBIX HayK.

TemaTn4yeckoe IVIAHKPOBAHNE C YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOJAMMBbIX Ha
0CBOEHME KaK10H TeMBI.

11 kaace.
Ne HaumenoBanue paszieina u TeM Komnuectso | OcHOBHBIE HANPaBIEHMUS]
wn 4acoB BOCIMTATENILHOM
JACATCIIBHOCTHU
I IoBTOpenue kypca 10 kimacca 7
1 MHuoroo0pasue ecCTeCTBEHHOT0 MUpa: MeraMHup, MaKpoOMUp, 1
MHUKpPOMUP
2-3 | Buocdepa. YpoBHH OpraHU3aiiy )KU3HU HA 3emiie 2
4 OCHOBHBIE TTOJIOKEHUS] CHHTETHYECKOW TEOPHHU 3BOJIIOIMN 1
5-6 | DnemMeHTHI TEpPMOJUHAMHUKH M TEOPUH OTHOCHTEIBHOCTH 2
7 KontponsHas pabora Nel «IloBTOpeHHE OCHOBHBIX 3aKOHOB, 1
MOHSITHIA U Teopui kypca 10 kiaccay
I Muxpomup. Atom. Bemecrsa 34
8-10 | OcHOBHBIE CBEAICHHS O CTPOSHHHU aTOMa 3
11 Ipakrrdeckas padora Nel «3yuenne Gortorpaduii TpekoB 1
3apsHKEHHBIX 9aCTHID
12- Otkpeitue .M. MenaeneeBsim [lepuoauueckoro 3akoHa 2
13
14- 3nauenue [lepuoandeckoro 3akoHa u [leproaguaeckoi CUCTEMBI 3
16 xuMH4eckux 31emenToB J[.M.MenneneeBa mist popMHPOBAHUS
EHKM
17 BuaroponHsie ra3el 1
18 HonHas xumudeckas cBsI3b 1
19- | KoBaseHTHast XUMHYECKas CBS3b 2
20
21- | Merasuisl ¥ cruiaBbl. MeTtaiuindeckasi XUMH4YECKasi CBSI3b 2
22
23 MonekynspHO — KHHETUYECKask TeOpus 1
24 ArperaTHble COCTOSIHUSI BEeILleCTBa 1
25- | Ilpuponmslii ra3 2
26
27 IIpaktudeckas padora Ne2 «Ilomyuenue, cobupanue u 1
pacro3HaBaHUE Ta30B»
28 JKunkue BemectBa. Hedtp 1
29- | TBepnoe cocrosHue BemecTna. JKuaKue KpucTaibl 2
30




31 Kiaccudumkanus HeopraHMIECKUX BEIIECTB U €€ 1
OTHOCHUTEJILHOCTB

32- | Knaccuduxanus opraHNgeCKuX COCIMHEHIH 2

33

34- | INonumepsl 2

35

36- | CmecH, X COCTaB U CIIOCOOBI pa3IeieHUs 2

37

38- | JlucmepcHbIe CHCTEMBI 2

39

40 [ToBTOpenue n 0600menue no Teme «CTpoeHNe aToMa u 1
BEILECTBA»

41 KonrponbHast padora Ne2 «CTpoeHue aToMa 1 BEILECTBAY 1

11 XuMHYecKHEe peaKkuu 13

42- | XuMndecKne peakui U UX KIacCU(UKAIIH 2

43

44- | CKOpOCTb XUMHYECKOH peaKInu 2

45

46 O06paTUMOCTh XUMUYECKHUX PEAKITHI 1

47 [MpakTnueckas pabora Ne3 «l3ydyeHre XUMUYECKUX peaKknuii» 1

48- | OkucnurensHO — BoccTaHOBHUTeNbHBIE peakin (OBP). 2

49 DneKTpoI3

50 - | XuMu4eckre NCTOYHIKH TOKA 2

51

52 [MpakTrueckas pabora Ne4 «CoOopka raapbBaHHYECKOTO HIEMEHTa 1
U UCIBITAaHUE €r0 JEHCTBUS

53 IToBTOpenue n 06061IeHNE TTIO TeME « XUMHUYECKUE PEaKIIUN 1

54 KontponpHas padora Ne3 «XuMUYECKHE pEaKIII» 1

v 3nopoBbe 22

55- | Cucremarndeckoe MoJI0KEeHHE YeI0BEKa B MUPE KUBOTHBIX 2

56

57- | I'eHeTnka yejgoBeKa M METOJBI €€ N3yUEHHS 2

58

59 - | ®uznka yenoseka 2

60

61- | XuMmus genoBeka 2

62

63 BuramMuHbI 1

64 T'opmons! 1

65 JlekapcTBa 1

66 310poBBIit 00pa3 XKU3HU 1

67 ®uznka Ha ciayk0e 37J0pOBbs YeIOBeKa 1

68 CoBpeMeHHbIE MEAUIIUHCKUE TEXHOJIOTHH 1

69 WHudekunonHblie 3a00JIeBaHUS U X TPOPUIAKTUKA 1

70 Hayka o npaBuIbHOM NMUTAHUH 1

71 IIpaktuueckas pabora Ne 5 «MccnenoBanue 1
MPONOPIMOHAIILHOCTH COOCTBEHHOTO PAIliOHA ITUTaHNUS,
MPOBEPKa COOTBETCTBHS MacChl T€Ja BO3PACTHON HOPMEY.

72 [Ipaktrueckas padora Ne 6 «HTEppeTanys pe3yabTaToB 1
001ero aHanu3a KpOBH U MOYM».

73 IIpaktudeckas padora Ne 7 «OmeHka WHIUBUAYyaIbHOTO ypoBHS | 1

3I0POBBSI.




74 IIpaktudeckas padora Ne 8§ «Onenka Guosornaeckoro Bospactay | 1

75 IToBTOpenue u 0606meHNe Mo Teme «He0BeK 1 ero 310POBHEY 1

76 KonTtpomsHas pabora Ned «UenoBek 1 ero 310pOBHE» 1

\Y CoBpeMeHHOe eCTeCTBO3HAHME HA CJYxKOe Yel0BeKa 22

77- | DneMeHTapHbI JH dJIeMEHTapHbIE YaCTHUIIBI 2

78

79 Bomnbioit anpoHHbIH Kommaiaep 1

80 - | DHepreruka u YHEProcOSPEKECHNE 2

81

82 [paktrueckas padora Ne9 «3yuyenue siBneHus 1
JNEKTPOMArHUTHON MHIYKIIHN»

83- | IlponoBonbcTBeHHas TpobIeMa U Iy TH €ro peleHus 2

84

85- | OCcHOBHI OMOTEXHOIOTHI 2

86

87- | HaHOTEXHOJIOTHH 1 UX IPUMCHEHUE 2

88

89- | Yuennueckas koHpepeHuus: «[ OpH30HTHI IPUMEHEHUS 2

90 HAHOTEXHOJIOTHI»

91- | ®wusuka u ObIT 2

92

93- | Xumus u ObIT 2

94

95 CunepreTnka 1

96- | EcrecTBO3HAHME U UCKYCCTBO 2

97

98 [pakTryeckas padora Nel0 «3ydeHne 3010TOTO cCeYeHUS Ha 1
Pa3IMYHBIX 0OBEKTAX»

VI Braiaa coBpemeHHbIX yueHbIX B popmupoBanue EHKM 4

99- | Bxian poccuiickux y4ueHbIX B popmupoanne EHKM 2

100







