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2. Ha BrIxone 3 wxoms! B cospammy y GONBUIHECTBA BBIYCKHHKOR dopmupyroTes wacTubic
HayqHBIC KapTHHBl MMpa: XHMHuYecKas, Gusnueckan, Gnonoruucckas, Ho OTCYTCTBYET eaMHas
CCTECTBCHHOHAYYHAL KapTHHA, KOTOPYIO M HpM3BAHA dopmupoBaTs Takas AMCHMIIMHA, Kak
€CTeCTBO3HAHME,

3. Hapymaeres npeemcrennocts MEXIY cpeineit M Bmlcwell mkono, B FYMaHHTapHBIX
BY3aX 06A3aTEN LHBIM ABJIAETCA U3y deHue Kypea «EcTecTseHHOHAaYHaA KapTHHA MHPa», CHHOHE MOM
KOTOPOro #Bast01CA «KOHUEMIIHH COBPEMEHHOrO ECTECTROBHAN M) .

4.Beeenne  kypca  ecrecTBoIHaHus TIO3BONACT  Pealn3oBaTh  Takoil  MexaHu3m
TYMaHHTAPHU3AMN €CTECTBEHHOHAYIHOrO O0pasoBaHA, KaK MHTETPAIUIA, UTO, B CBOK oyepens,
TIO3BOAICT I'YMAHH3UPOBATE 5T 06pa3oBatHe A CTapIICKIACCHHKOB, BHIOPABLINX s 0ByueHns B
10—11 xnaccax rymannrapHbit podHITE.

5. B pane sapyGexurix crpan maxomnen ONPE/CACHHBIT OMEIT H3yYEHHS €CTCCTBOSHAHMS Ha
SAMOUHTENLHOM dT12lie ofydenns B cpeanc wkone, KOTOphIA 10Ka3al CBOIO 3dekTHBHOCTS.
Hmeercs muoroneruuit onsir O0Y4EHHs OCHOBAM CCTCCTBOIHANA U B OTeYEeCTBEHHON HavanbHO
wKone. JTO XOPOWO 3apeKOMEHAOBABILME Cebs yuebnsle npenmers: {IpuponosescHues u
«OKpys atoLmil Mup».

Konuenuns npemraraemoro Kypea COCTOMT B pPAaccMOTPEHHH OGBEKTOB M ABICHHMIL
CCTECTBCHHOTO MMDA B FAPMOHHH (PH3UKH, XMMHH, Buonoruu, pusuueckoit reorpaguu, acTpoHoMun
u oKonorun. COOTBETCTBEHHO B OCHOBY Kypca IOJOKEHB! HE JOIWKA M CIPYKTYDA YacTHBIX
CCTECTBEHHOHAYHBIX JHCUMILH, 2 Hies AHTPOMOUEHTPH3MA, T. €. IOCTPOEHHE KYpCca B J0IHMKe i
CTPYKTYPE BOCNPHATHA YYEHHKOM €CTECTBEHHOrO MHP2A B CHHTe3¢ (QHM3MYECKHX, XHMUYECKUX H
GHOMOTrHYCCKNX NpeACTaBTCH Hil.

B HoBOM Kypee ecTecTBOSHamHs TIpCACTABNICHB! BAXKHEHIING MOHATHS, 3aKOHBl K TEOpHH
UACTHLIX YUCGHAIX XHCUMILTHH, KOTOPbIC 0BOGUICHH B CCTCCTBEHHOHAYYHBLIC [IOHATHS, 3aKOHBI I
TEOpHH, a Taxke BauHelue npuxiamHLie ACHEKTHI, CBASH H3YYaEMOTO MATEPHANA C XKH3HEIO,
3HAKOMCTBO C BAXHCHIMMHU [0CTHXEHH MY COBPEMCHHOTO HAYYHO-TEXHHYECKOTO Hporpecca
(6uoTEXHONOT U, HAHOTEXHONOTHH 1 ap.).

bonemoe  BHEMaHue (6onee 25%  yueBuoro BPEMEHH)  yaenserca SKCIIEPUMEHTY,
nabopatopubiM K TpaKkTUIeCKUM pabotam. ®TOC B kauecrse OCA3ATEABHOTO 31EMEHTa NpH
ofyuenun B crapumx  kmaceax PEAYCMATPUBACT  BRINONHEHHE  KAKIHIM YHEHHKOM
WHIMBHIYNbHOTO NPOeKTa. Bes HecaenoBarennekmx YMEHUH I HABBIKOB CO3AATH NPOEKT Gymer
CHOKHO. YToBBI cOBEpUIEHCTBOBATS YTH YMCHUS ¥ HABBIKH, B KakAOM y4eOHuKe npeaycMoTpena
rnasa «[Ipaxtudeckue paGotsy. PaGorsr, nipeioskennsie B HCH, MOTYT MOCIYXHTE OCHOBOM JuIs

BBINOJHEHUS HHEHBHlIyaJH)HOI‘O npocKTa.



Mecto npeamera B yueGHoM niane
«ECTeCTBOSHAHMED, XOTS H OTHOCHTCH K fpemeraM 1o BuIGOpY, ABASCTCH 06M3aTENbHON
HACTHIO 6a30BBIX 0GMIEO6PAsOBATEbHbIX yuebHBIX IpeaMeToB Ha CTyneHH cpensero (HonHoro)
obpasosanus. Ha ero H3yuenne omoantes 210 yuebubix wacos, no 3 4B Henemo B 10— 1 Kjaccax.
«EctectrosHanne» npennasnaveno mwis M3YYCHHA B IIKOMAX M KAcCax, HerpoGHILHBIX [0
OTHOUICHHIO K €CTECTBEHHOHAY UHBIM AHCLIMILTMEAM, B TICPBYIO OYEPes B IPOGUIAX FyMAHHTAP HOH
U COUMANLHO-DKOHOMHUECKOH —HamnpasmeHnoctd. Baenenue «EcTecTBOSHAHUA»  NO3BOIHT
SHATUTENIBHO KOHOMHTE YHeOHOE BpeMs, BhICBOGOIMBILMICS PE3EPE KOTOPOTrO UestecoobpazHes
HUCIONB30BATE HA PAcIIMpeHHe H YIIIyGrerHe TPOQHIBHBIX YueGHBIX NpPEIMeToB (iuTeparyps,

S3BIKOB, HCTOPHHU U T. 1L.).

enHocTabIC OPHEHTHPLI coaepKanus yueGHOro npegmera

Yuebunit npegmer «EctectBosnanuer, B COACPIKAHUH KOTOPOTO BEIYIHM KOMIIOHEHTOM
ABIIAXOTCA HAYHHBIC 3HAHMA U HAYYHBIE METOIb TIO3HAHAA, NIO3BONIET CHOPMUPOBATL Y y4aluXcs
HE TOMEKO LENOCTHYIO ECTECTBeHHOHAYUHYIO KapTHHY MHpa, HO ¥ NOBYkAaeT y Hux
IMOUMOHAIBHO-UEHHOCTHOE OTHOILECHNE X H3YHaEMOMY MaTepHay, roTOBHOCT K BrIGOpPY Aeitct-
BHI onpesenennoi HaUpPaBJICHHOCTH, YMEHHE KPHTHYECKHM OLUCHUBATE CBOM 1 H€yxKHue JeHCTBUA H
HOCTYNKH.

OcHOBHBIM pesynnTaTom NO3HARATEBLHOIO OTHOMIEHHS K CCTCCTBEHHOMY MHDY B KyJIBTYpe
ABAACTCH YCTAHOBIECHHE CMBICIA M 3HAYCHUR CONepxKans 06BEKTOB M sBIIeHUi npuponst. Takum
obpasoM, nosnasarenshas bynxuns yuebuoro npenmera «EcTecTBOsHaHMe» sakmiouaercs B
CIIOCOCHOCTH €10 CoAepKanus KOHICHTPHPOBATH B cefe Kak 3HAHUS O CCTECTBEHHOM MHDE, TaK U
NO3HABATENBHbIE IEHHOCTH

- OCBOCHHEC 3HAHMH [+ coneMel—moﬂ CCTCCTBCIHIO}lay‘{HOVI XapTuhe MHpa M MeTozax
CCTECTBEHHBIX HAYK, 3HAKOMCTBO C HaHGOee BAKHLIMU HACAMH ¥ TOCTHIKCHHAMH €CTECTBO3HAHU,
[O3BONAIOIIMY PACKPHITE €IO PONIL B TIPEACTABNEHNAX YCHOBEKA O IIPUPOAE, PASBUTHH TEXHUKH H
TEXHONOTHI;

~ OBNANCHHE YMEHMAMH IIPHMCHSTH TOTYSCHRbIC 3HAHUS U8 OOBACHEHMS ABICHUI
OKPYXKAIOWEro MHPa, KPUTHUECKOH OlEHKY HCIIONL30BAHHS ECTECTBEHHOHAYUHO unbopmanmu,
Oy 4EHHOR U3 PAINHYHBIX UCTOYHHKOR [Uis OCOSHAHHOIO OltpeiesieH s COGCTREHHON MO3MMMY 1o
OTHOUICHHIO K oOCYyXaaeMeIM B ofmecrse npofiemam (oxonornueckum, IHEPreTHHECKHM,
CHIPBECBBIM U p.);

- PA3BUTHE HHTEINICKTYAIBHBIX, TBOPHECKHX CTOCOBHOCTEN M KpUTHUecKoro MBILLICHUS B
XOZIe NpOCTeHIMX HCenenoBatmil, anamsa SBICHUN, BOCHPUATHA K HHTCPIPETAMY MOy YCHHBIX

TIPH 3TOM pe3ynbTaToR,




- BOCIIUTanNe y6e)l(£(eHHOCTPI B BO3MOKHOCTH II03HAHHSA 3aKOHOB TNIPHAPOABI H HCIIONB30BAHM S
AOCTHIXEHHU I CCTECTBCHHBIX Hayx I8 pasBUTHS NHBHIH 331N H; CTpeMIIeHHe K 0B0CHOBAH - HOCTH
BBICKa3biBacMOit IIO3BUHH B YBAXEHUE K MHECHHIO OINOHEHTOB pu 06cyx<ae}mﬂ H]’)OGIICM;
OCO3HAHHOE OTHOILIEHHE K BO3MOXHOCTH OITacHBIX SKOJOIHYECKHX H DTHUYECKHX HOCHCZICTBPH\;I,
CBA3AHNBIX C IOCTHIKEHUAMH €CTECTBEHHBIX Hayk;

~ HUCHONB30BAHUE CCTCCTBCHHOH&)"{HHX 3HAHMH B TIOBCEAHEBHON JKM3HK s O6ECHC‘{€HH£

Ge3onacHocTH KUSHEACATENLHOCTH, OXPAHBI 310POBLS, OKPYKAIOLIeH CPeAbL, SHEProcOepeKEHHS.
Pesyabrares ocsoenns kypea

JlwunocTHbIME pesyabTaTamMu 06YeHHA eCTECTROIHAHHIO ABJSIOTCA:

- B Yennocmuo-opuenmayuonnoil cihepe - BocnuTadme HYBCTBA TOPIOCTH 3a POCCHHCKHE
CCTECTBEHHBIC HAYKH;

- B mpydoeoii chepe - FOTOBHOCTH K OCOSHAHHOMY BLIGOPY jianbHeifueli obpasoBatebroi 1
PO ecCHOHANBHON TPaeKTOpHI;

- B NO3HASAMENBHOU (KOSHUMUBHOI, UNMELNEKMYATbHON) Chepe - yMEHAE YHPaBIATS CBOCH
TIO3HABATENLHON ACATENILHOCTHIO.

MetanpeamerHbIvMu pesyabTatamu ocsoenus NPOTPAMMEI O eCTECTBOSHARHIO ABISIOTCA:

- OBJIANCHME YMEHMAMH M HABBIKAMM DA3IMYHBIX BHAOB T03HABATENBHON JEATENLHOCTH,
TIPHMEHCHNS OCHOBHBIX METOJOB MO3HAHUS (cneTeMHO-HHOPMALHOHHEI AHANU3, MOJIEIHPOBa-
HHE) JUIS U3YYEHUS PA3THYIHBIX CTOPOH OKPYKAIOMIEr0 ECTECTBEHHOTO MUpa;

- OBNIAJCHNWE OCHOBHBIMH WHTEIIEKTYalbHBIMA OlEpalUAMH: (POPMYTHPOBAHHE TUIIOTE3,
AHAIUS U CHHTE3, CpaHenue, oGobuieHue, CHCTEMATH3ALHS, BLIABJICHHME IIPUUMHHO -CICICTB CHHBIX
CBA3CH, IOUCK AHAIOTOB;

- popmuposanue YMCHUH I'eHEPUPOBATH HACH U OUPCAENITE CPEACTBA, HEOBXOAMMBIC T HX
peaM3auH;

- GopmupoBanne ymennit OTPENENATh UMM H 3a0a4N JEATETLHOCTH, & TAKXKe BbIBUpaTHL
CPEACTBA peanu3alMy 3THX LeNeH U NPHMCHATS Ha IpakTHKe; GOPMUPOBAHHME YMEHHI HCMONB30-
BaTb DASIHIHbIE UCTOYHUKH UIA TONyYeHHS CCTCCTBEHHOHAYYHOH MHGOPMAIMY W HOHMMAHHR
SABUCHMOCTH OT CONCPKAHUA 1 OPMBI IPEACTABICHHO HHGpopMaunK 1 weneit agpecara.

Hpeamernsivu pesynbratamu H3YYCHUS eCTECTBO3HAHKA ABATKTCA:

B nosnasamensrol cepe:

OBJIAACHHE YMEHUAMH JaBATh ONpCe/ICHus H3YYCHHBIX NOHATHIE;

ONMHCAHKE ACMOHCTPAIHORHEIX H CAMOCTOSTEIBHO IPOBENICHHLIX SKCTICPUMEHTOB, HCTIONB3Ys
JUI% 3TOTO PYCCKUM (POAHOMN) A3BIK U A3BIK CCTECTBCHHBIX HAYK;

KHaCCqu)PlKaL[HH H3YHCHHBIX 00beKTOR u HBII(:HPIF!;



Hablonenue JACMOHCTPHPYEMBIX H CAMOCTOSTEILHO TPOBOMMMBIX OILITOB, €CTECTBEHHBIX
ABJEHIH, IPOTEKAIOLINX B PUpoJe 1 B GbITy;

H3JI0XECHUE BLIBOJOB H YMO3AK/IFOUEHYIH 13 HabJIIOICH U, N3YYeHHBIX €CTECTBEHHO -HayYHbIX
3aKOHOMEPHOCTCH, IIPOrHO3MPOBAHNE NOBECHNS 1 CBOHCTS HEH3YYEHHBIX €CTECTBEHHOHAYHHBIX
OGBEKTOB 10 AHATIOTHH CO CBOHCTBAMY H3YYEHHBIX;

CTPYKTYPHPOBAHHE H3y4EHHOIO MATEpHANA;

MHTCPIPETALMS eCTECTBEHHORAYUHOM MHPOPMANMH, Oy YeHHOR 13 APYTHX MCTOYHHKOB,
OUEHKa €6 HAYYHOMH IOCTOBEPHOCTH;

CaMOCTOATENBHEIH TIOMCK HOBBIX Ty cels CCTECTBCHHOHAYYHBIX 3HAHUM, HCMOMB3YS s
9TOTO AOCTYNHBIE HCTOUHHKH HE BOPMALHH;

B yennocmuo-opuenmayuonnoti cepe:

AHAIM3 W OLCHKA NOCHEACTBHI uis OKpY®RalouIcH cpess GRITOBOH i TIPOH3BOICTBCHH OF
JeATC/IBHOCTH Ye/I0BCKa;

B mpyooeoii cghepe:

[POBCAEHUE  ECTECTBEHHOHAYIHBIX IKCIEPUMEHTOB M  BBHUIOTHEHUE HHJMBUAYANIBHOTO
[POEKTa HCCNENIOBATENLCKOTO XapaK Tepa;

B chepe usuveckoi kynom 1yl

COBMIOACHHE NPaBHA TeXHUKU Gesoriachocn mpu paGote B xaGuHere €CTECTBOIHANUA
(puauku, xuvmu, Suonorun);

OkasaHHe IepBoil nomowu npu OTPABICHUSX, OXOTAX M APYIHX TPABMEX, CBAAHHLIX ¢

BELIECTBaMH, SIICKTPUHECKHM TOKOM U J]aﬁOpaTOpHHM DBOPYHOBHHI/IEM.

COHEPKAHUE KYPCA 10 kaace

(102 4, 3 4 B nefenso, M3 HHX 2 4 — Pe3epeHOE Bpems)

Baenenne (4 u)

Beenenue B ecrecrBosnanme. Mpupona — cpena o6uranus u HCTOUHHK JKU3HH YeOBeKa.
BiaumootHowenus wenoreka u [PUpOAE!, X mianextuxa. [pupona — uerounu TBOPYECKOro
BAOXHOBEHHUA NeATENCH HOKYCCTBa.

Ectectnosnanne — epuncrao HayK o npupone. Martepus u GopMbl ee cymecTopan s,
HAunanextika ecrecrBosanmus, OcHoBHbIE 3Tamu ero paseuna. TTonsTae o ecTecTBosHanM Kak
CHCTEME HAYUHEBIX 3HAHMIT 0 npHpoIe.

Hemonemparpu

Buneodparmenter (cestbekoxoasiicTBeH HbIE Yroapa, Kaphepsl mist Jo6siay YIS B pymsl,

MeTallypTuYecKHe KOMOHHATEI, razo~ 1 He(brenposouu, brotummy, ¢, 31 u A3C, nocnencr-




BHS 3CMICTPSCERHIE 1 LYHaMH, HCUCSHYBIIMC BHII PACTCHUH K KHBOTHBIX); PENPOLYKUHH KApTHH
BEJMKHX XYNOMHHKOB C IICH3aKaMH U APYIHMI 06beKTamu npupoust (M.1urkema, U.Jleputana,
H.Ajtsazosckoro, K.IOona u ap.); MY3bIKQ/IbHbIE DParMEHTHI, TOCBSILICHHBIE ABICHUIM OpHpPOIB!
(I1.Yaiixorcxuit, K.Cen-Canc, JL.nan Berxosern u ap.).

Ioprperst YHCHBIX-CCTECCTBOUCTTbITATEICH, BHASODPATMENTEI 110 HCTOPHH BO3HUKHOBENHS 1

PasBUTHS GUIHKH, XHMHH ¥ GHONOIHH,

Tema 1. EcrecTBo3HaNME 1 METOBI T03HAHMS mupa (17 u)

OMnupuseckuii YPOBEHEL MayuHOro nosnanus, GOpMbI NOSHAHK, Hay4yHOe W HeHayuHoe.
HABa ypoBHS HaydHOro rosHamus: OMIMPHYCCKHI (TYBCTBEHHBIN, OMBITHEN) 1 TEOpeTHHE CKUft
(paunonabubit). [oustre 06 SMITHPHHYECKOM YPOBHE HAYYHOIO I03HAHUSA U €I'0 METONAX.

Habmonienne u sxenepument. Tunoresa u BBIBOJ,

Mogemposanne kak METO HayYHOTO TIO3HAHIA, Iporece MOAENHPOBaNHS i €ro cocTaBHbIe
HACTH: CyGBEKT (MCC/leA0BATENb), 06BeKT (npenner, npouece M sBICHIE) M MojeNs, oTpasaolas
OTHOUICHNE MeX/ty HuMM. THIB! Moferell: MaTepuabHbie U 3HAKOBbIE.

Teopernueckuii yposens mayumoro mnosmamus. Monste o Teopernueckom YpoBHE
HayHdHOTO NO3HAHHA K €r0 COCTAB/SIOMUX (OCMBICHEH e OKCIICPHMEHTATBHBIX BaKToB, paspaboTka
H 060CHOBaHME TUNOTE3, HOCTpoeHHE Teopun). Mozennpoasne Ha TeopetHueckom YpOBHE
TIO3HaHMA M THNBI Monenedl (uieanbHas, AHANOTHS, MaTeMaTUuecKast). Pons MBICAEHHOTO
OKCNIEPUMEHTA 1 MATEeMATHUECKOTO MONCTHPOBAHHA B CTAHOBNICHUH U PA3sBHTHH €CTECTBEHHBIX
Hayk.

S3bik ecTecTBOIHAKNS.

buonozus. Bronoruueckas cucrematuka u ec BKHCHILME TAKCOHBI BHHOMHHaTbHAs
HoMenknatypa. Iloustue Buma.

Cucremarnka sxusoruix. [onstie HOPOBL.

Cucremariika pactennii. [onsrue copra.

Buonoruyeckas HOMEHKIIATYPa — OCHOBA NPO(ECCHOHATbHON AESTENBHOCTH.

Xumus.  TpuBuanphble  Hassamus, Pamonansaas HOMEHKIATYPa.  MewiyHaponsas
HoMenkmatypa MIOITAK.

Xumirdeckue 3IeMeHTs 1 NPOHCXOMIACHHE WX HA3BAHHH.

Knaccuduxauns neoprannyeckux BEWIECTB  (OKCHABI, KUCIOTHI, OCHOBaHHS, comu) n
TPHHIHIIE 0GPA3OBAHN A HX HAZBAHM.

Pusuka. Exuumust usmepenns uamaecknx Bernunn B Pocem, Mexnynapoanas cicrema

CARHUL H3MEPEHHs GHHYCCKHX Bemuun — CH. Ocuosibic 1 TIPOH3BOJHBIC EAMHHIIB HMEPEHHA
usnueckux semmunn CU,



Ecrecrsennonayuntre TOHATHS, 33aKOHBl W  TeopmM. Ectecrnenmonayunsic  momsrus,
Kouxpernsie n aberpaxrinie CCTCCTBCHHONAY MHBIC IOHATHA. 3aKOHHI eCTECTBOSHANHS.

EcrectBennonayunsie teopui.  Onucarenbhble Teopun u OGBACHUTEIBHBIE  TEOPHH.
Tperuosupyiowas pors CCTECTBEHHOHAYHHBIX TEOPHIA.

Ecrectaennonayunas KapTMHa  mupa.  Kaprumer  mmpa: penurrosuas, GbiTomas,
Xyhoxectsennas. Ectectsennonayunas kaprina mupa (EHKM). Osomouns EHKM i ee STaIbI:
APHCTOTENEBCKUH, HBIOTOHOBCKMI, SHHIITERHOBCKAS peBomOmHS,

Mpununms: nosuasus 5 ecrectosnanm: COOTBETCIBHA, IOTONHHTENLHOCTH, HPUIHHHOCTH,
CHMMeTpHH.

MHPpEL, B KOTOPBIX MBI xiBem. Knacendmxamms mupos (Meramup, maxpomup, MHKpOMUD,
HAHOMHD). I'paHHIBI MHPOB M yCNOBHOCTS 3THX rpamm. Tlpuboper mnst msydenns mupos, ux
SBOMOLHA OT cBETOBOro MuKpockona P. Nyka xo CKAHUPYIOLUETO TYHHETHHOTO MUKPOCKONa (CTM)
H aTOMHO-CHJIOBOTO MHKPOCKOIIa (ACM).

Monexynspuoe pacriosnaranne u ero POIIb B IIPHPOAC M KH3HH YeioBeKa. Kommsioreper

6ynyiuero.
Hemonempayuu

IToptperst YaeHBIX-ecrecTBOMCBITATENeH ("] aauned, J].Menneneena, I Mennens,
H.Bexerosa, M.®apaznes), paznuunnie MatephaneHbie 00BeKTbI: (DuMUeckue (3nexrpodopuas
MAUMRA ~— MOJeNb MONHHM, KpPHCTALTuecKie PELICTKH PA3MMYHBIX THMIOB), GHOTOrMUeCKHe
(Mynsxu  useros, OpraHoB Tena uenoBexa), reorpanueckue (rnobyc, xapra, TEILTYPHIT),
XUMUICCKUE (ILAPOCTEPKHEBBIE H OGbeMHbIC MOJIEITH MOJIEKYJI PA3THYHBIX BEIIECTB).

Cuaitnsr ¢ Mozensmu CTpoenns aroma ToMmcoHa u Pesepdopaa. Otnocurensaocts TOHATHS
yCTOTEL Pasimannie dusnueckue, xumuaeckue 1 Gronoruyeckue Mozen.

TToprperst Apucrorens, K. Jlnnnes, U, Japeuna; Buneodparsenth ¢ TakCOHaMHU B GoTaHHKe
H 300101 HH H IIPHMEPSI CHCTEMATHKH OTe/bHbIX PACTeHHH M KM BOTHBIX.

Tabnuua, cnaiy win BUJeodparment «Homenknarypa HIOTAKY; Ta6numer wm Crainst ¢
AHUMALHAMM 110 OBLUMM NPUHLHITAM 00pasoBanis Ha3sBAHKIA BaKHei X KJIACCOB HEOP I aHH YECKHX
COCAMHEHHI — OKCHAOB, KHCNOT, OCHOBAHWH, COMel # nX KaccupuKaluy,

Ioprpersi Oma, Kynona, Heiotona, Diinureiina u Ap.; Tab/IHILbLI OCHOBHBIX § [IPOH3BOAHBIX
eannnu CH; mnamnyeckue BUAeoDparmentsI, HINIOCTPHPYIOMmKE BaXHelmue NousTHs by 3uEn
[PUMCHHTENEHO K TEME YPOKA; Cllaia wm BUleodparMenT «Crapopycckue emmps H3MCpeHUA
HCKOTOPEIX (PH3UUECKHX BeMHUMMy,

Tabmue n BHACOGpArMEHTHI, WITIOCTPHPYIOLIE BayKHeH e TOHATHS, 3aKOHBI M TeopHK
CCTCCTBEHHOHAYUHBIX IMCUUILIME 110 KYPCY OCHOBHOI LUKOMBI.

Buneogpparmentr u CHARJIBL 0 3BONIOLHY MHMKPOCKOTIOR .



Jabopamopusie onvimu

1. locTpoenne pasrocToponmux TPEYTONLHUKOB 3 CIIHYCK Ha [IOCKOCTH 1 B TIPOCTPaHCTRE.
2. Ummoctpanus npuntmna cootercraus.
3. Monenuposanue npuHmumna PaboThl CKARUPYIOIEro MiK pockona.

4. lokasarenscrso Genkoroii nprpoast bepmenTos.

[Ipakmuqecrcuepaéiom bl

1. 3MHMPH‘1€CKO€ NO3HaHHE B H3YYEHUHU €CTECTBOZHAHMSA.
2. Habmosenue 3a usmenenuem TEMIEPATYDBI ibJia M €TO COCTOAHMIEM NpH HaIrpeBaHny.
3. HaGmoaenue 3a lpopacTaHnem cemsan dacony.

4. Habmonenue 3a ropsameii caeuois.
Tema 2. Meramup (12 )

Yenorex n Beenennas. XPOHONOrHA aCTPOHOMHYECKHX TPCACTaBACHHI W OTKPLITHiL:
TeOUEHTPHYECKAS CUCTEMa MUPa; AHTPONOLIEHTPHYCCKAS CHCTEME MUPA; TENHOLEHTPUYECKAs CHC~
Tema mupa. AcTporomsl XVI-—XIX 8B, 1 ux BKIa1B Pa3BUTHE IPEACTABNEHHHA 0 Beenenuoii,

Kocmonorus. Brnax oreuectsennoii HAYKH B MUPOBYIO KOCMOJIOTHIO.

TIponcxoxnenne u crpoenue Beenennoit, Dusuveckue snenns u 3AKOHBI, CBA3AHHEIE ¢
HPOHCXOKACHHEM H CTPOCHUEM

Beenennoit. Jddexr Honnepa. 3akon XaG6na. Teopuss Bonsmoro B3pbiBa. Exunuie:
M3MEPEHNA KOCMUIecKuX paccTosumil. HeGecHbie ‘Tena; CosBesma. 3Be3anbic CKOIUIEHHSL. 3BE3Ib.
Inanersr. Komers, MCTEOPHTBI, aCTEPOH I,

Kak  wesoBex  wusyuaer Merammp.  [lepsbic  Temeckonmsl obcepearopuu,
Tenecxon-pecl)pamop W Teneckon-pedrextop. Paamoreneckomn u MEXIUIAHCTHBIE  CTAHIHH.
Opburtanshas actpoHOMIIecKas obcepsaropus (CAO),

3aKOHB! JBWKEHHA HeeCHbIX Ted. Tlepsuiii sakon Kennepa. Amoreit u nepureit.
XapakTepHCTHKH MImnca; dokansHoe paccrosuue, Boxyc, och, n101y0CH, SKCUeHTpHCHTET. BTopoit
¥ TpeTHit saxonsl Kennepa. 3akon BCeMUpHOro Tarorenns. Koemuyeckue CKOPOCTH.

TCagakrukn, O6ume CBELCHNS O ramakTukax. YepHsre Abipl. Knacenukauns ranaxrix:
SNIMITHYECKHE, CITHPATbHbIE, HENpaBunLHEIE, pannoranaktuky. Hama Manakrika. Muneunsit Myts,.
Kaasaps1,

3sesnsr. Comure. 3Be3NBI, UX pokaeHHMe, Crextpansusii ananus — QCHOBA MCCIICI0BAHN S
XIMHYECKOT0 COCTABA 3BE3L.

XapaxTepucruiu ssesy (cBeTuMocTs, CHEKTPATLHEIN Knace, 3 dekTiBH as TEMIIEpaTypa) u ux
KAaccHpuKaLms (xentsie u KPACHBIC KAPIHKH, KPACHBIE THIAHTLI, CBEPXIHIaHTSI, Genbie Kapmky,

HEHTPOHHEIC 3B€3b1).



Hpoucxoxuenne Connua u ero crpoenne. CTpyKTypa ComHeqHol armochepsr. Conneunpni
BETED.

Conneunas cucrema u ee nianers:. Crpoenne Conneunoit cucremst. [Inaners Coumeunoit
CHCTeMbl. [Ipyrute CIpYKTYPHBIE MeMeHTs CoNHEUHOl CHCTEMbI: CNYTHHKH IUTAHET, aCTEPOMIbE,

KOMCTBI, METEOPHUTHI.

Hemonempayuu

[Toprperst Apucrorens, Tltonemes, Apucrapxa Camoccxoro, H Korepnuxa, Jbx.Bpyno,
I'Tanunes, K.IInonkosckoro wu TIEPBRIX  LIECTH COBETCKMX KOCMOHABTOR; A DitHwTeina,
A Dpujmana, K.Horuepa, B.Ciudepa u D Xabbna, K.Sfuckoro, H.Hsrorona, W.Junmreperes,
U .Kennepa.

Buneodparmentsr i (otorpaduu mo Teme: Mozens Bomsworo B3PbIBA, PAIIHYHBIC TUIIBI
FaIaKTHK (JIIMITTHYECKHE, CHUPAIbHBIC U HENPABUJILHbIC), co3Besnis CeBepHOro Moy Wapus,
pasirinble HEOeCHBIE Te/la, KBalaphl, NPOHCXOKICHHE cTpoenre CoMHUa, CTPyKTYpHble
anemenThl CoTHEUYHOM cucTeMsl,

IkonbHbL Teneckon.

Mogaennposanue: BToporo sakona Kennepa, nosepxnoctn Connna (konsextusHoii 30HBI).

Jlabopamopnweie onvimor

1. Onpenenenue reorpaduyeckoit WHPOTEI 110 yrity Habsaioae uns [TonspHoii 3sesnsr,

2. Mocrpoenue annurca,
Tpaxmuueckas paboma

5. Msyuenue ssessoro neba ¢ noMolmsio TIOABHIKHOM KapThi.
Tema 3. OBonouxn 3eman: Jmrocepa, ruapocdepa, armochepa (13 w)

Crpoenne 3emnn. Jlnrocdepa. Buyrpensnee CTpocHHe 3eMIIH M ee XMMHYeCKHH COCTAB.
Crpoenne u cocras mrochepsl. Munepans: u ropusie nopomel. Pyasl. Jinrocdepusie rumirs.
Semnerpscenns. [lxana Puxtepa. Untencusrocts semterpsicennit. Hynamu.

Cuapocdepa. Oxeansr u Mopsi. Coctas ruapocdeps!. Mupogoit okearn. Mops. Hetnmiumsie
mopst: Capraccoso, Kacnuiickoe 1 Apansckoe.

Tema mops B nponssenenmsx MHPOBOIi XyZ0KECTREHHOM Ky LTI,

Bonbi oxeanos u mopeit, Xummveckuii COCTaB MOPCKOH M OKEAHHYECKOH BOJIbL. IMpomunne.
Jlex B oxeane. I'pennanms, AnTapkTina, JBixenne pox Muposoro oxeana. Ipumiss u oTIBLL.
Mopckne Tevenus. Tums! kiumara,

Boawr cymu. Boypr CYIIH ¥ X KNaccU(PUKaus,

Poanuxn. Teitsepsr. Munepansabie Bogs 1 ux KnaccuHKanus.

Ipobrema npecHoii Boawi. Osepo Baiikan.



Kapcrossie senenns n 06pasoBaHHe CTANAKTHTOB 1 CTajlarMHTOB.

AHOMATLHBIC CBOMCTBA BOJIBI 1 HX SHa4CHHUE B IPHPOJIC.

ATtMochepa. IToroaa. At™ocepa u ee cocrap. BepTukamsnoe crpoenne arMocdepsi:
Tponocdepa, cTparocdepa, Mesocdepa, TepMochepa, sxsochepa.

Cocras Bo3ayxa. O30H0BbIE ABIPBL M ITAPHUKOBEIA ddexT.

Horoxau knuwmar.

ATmocteproe gaBrenue, Berep. Atmocdeproe nasneune. Kecconnas u Beicotaas Gonestu.
LIMKIOHB! H aHTHIHK TORBI, At™ochepHsie dponTs,

Betpa v ux Bupst: mxpar, CMEp, aHMnacear, naccat, 6pns, (éu, 6opa, cHpoKko, MycconL,
TakQyHEL, yparansi, cMepun, TOPHAJO.

IlIxana Bocopra.

Baaxuocrs Bosnyxa. Brasmocrs Bo3fyxa. lcuxpomerp n rarpomerp. Touxa pocst. OGnaxa,
4X GOPMEI U pasMeper. Tyman. Ocatxu i Bx T Pagyra.

Hemonempayuu

O6pasust pyn, musepanos u TOPHBLX 10pO, hH3MuecKas KapTa TIONTYIAPHH, aT3ackl.

Kaprar: mopexux TEYCHUH, pu3MUecKue KapThI MHpa 1 Poccuitckoit Geneparu.

Buneogparments: u bororpadmu no Teme YPOKa: CTpoeHUe 3eMin, 3emeTpacenns, LyHaMmu,
PAINHYHBIE OKeaHbl W MOps, aiicGepru, MOPCKHE TeueHHs, POAHMKH, reiisepri, osepo Baii Kaj,
KapCTOBBIC ABJNCHMA (CTANAKTHTHI CTANaTMUTEL), aTMOcdepa M ee COCTAR, UMKAOHBS H
AHTHUHKIOHEI, BUAB BETPOB, TyMaH, Panyra, 0Cafxy pasTHYHBIX THIOB,

Penponyxnmm xaprim: M. AfisazoBexoro «JleBsaiit Bany, M.Jlerntana «Beper Cpemnsemnoro
Mops», M. Inukuna «Ha 6epery mops», JLIlaropuo «Mope», A.Painosa «Ha rony6oM I1pocTopey,
GParMCHTE My3bIKANBHBIX mpousseneruii: H.Pumckoro-Kopeakosa «Canxo», K Hebroceu «Mope»,
M.Pasens «Jloaka B okeane» 13 cOopHHKa «3epkasar, 1. YaiikoBckoro «leGequnoe 03epon.

Ipespawmennus HEPACTBOPUMBIX  KapbOHATOB KalblMA ¥  MarHus (cpennnx coneii) B
PACTBOPUMBIE THAPOKAPGOHATH (KHCBIE COMH) H 06paTHO — npuuwMHa 06pa3oBARKSA CTANAKTHTOB 1
CTallarMHTOR,

Monennposanue NAapHHKOBOTO d¢dekTa.

IpuGopsr: ana H3MEPEHHA  aTMOCHEPHOTO  AaBneHus (Bapomerprt), mix H3MEpeHus
BADXHOCTH BO3/yXa (rUrpomMeTps).

Jabopamopuie onvimp

1. Msyuenne coctasa rpanuta.

2. Moznennposanne sricokoft mioTHoCTH BOsib MepTBOro Mops.

3. PHCIHHPCHHE BOIBI ITpH Harpesauum.

Ipaxmuseckue paoms:




6. Wzyaenne komtexuuu ropaeix nopox.
7. Msy4enne xectkoit Bogpt u YCTPaHEHHE ee KEeCTKOCTH,

8. Msyyenue napamerpos cocrosuus BO3/IyXa B KabuHere.

Tema 4. Makpomnp. Buocdepa (21 u)

Kusne, npusmaxm xuBoro m mx OTHOCHTEIbHOCT, (OCHOBHBIE CBONHCTBA KHEOrO
OPraHM3MA  CAMHCTBO  XHMHUYECKOrO COCTABA, oOBMeH BEWIECTB,  CAMOBOCIIPOM3BEACHHE,
HACICACTBEHHOCTb, M3MEHYMBOCTH, pasBuTHe o POCT,  pasnpaMuMOcTh, ICKPETHOCTs M
LENTOCTHOCTE, IHEPrO3aBUCHMOCTR.

JKuBBIC CHCTEMBI Kak CaMOYNPABJIAIOWNECS, CAMOPEry i pyIomHecs, CaMOOpPraHH3yIoIIHeCs
CHCTEMEL.

Tpu rauana Tepmommuamuxy,

Honstue suTponmy.

Hpoucxoxaenne sxusnn na Jeme. OCHOBHEIE IUIIOTE3b! IPOHCX 0K ICHAS JKU3HH Ha 3emne:
KpCaLNOHA3M, THMIOTE3a CaMONPOH3BOIBHOrO SPOXKACHHS KUIHH M3 HEKHMBOTO, KOHIENLMs
6uorenesa, runoresa TIAHCIICPMHH.

I'nnotesa  nponcxomienna  kusum nyrem  CHOXHMHUECKOH  SBOMMOWMM (runoresa
Onapuna—Xoneiina).

Huckycens o BoamoxHOCTH CYIUECTBOBAH S BHE3EMHBIX LY BUIIN3ALMH,

Xumudeckuii coctas  kuerkm. XHMHYECKAs OPraHu3aUus KAETKH Ha ATOMHOM -—
JICMEHTHOM YPOBHE. MakpoaeMenTs1, MHuKposneMenTHI.

Monekynapuniit YPOBCHB XHMHYCCKOH OpraHu3aLmK KIeTKI (MOJIeKyNApHEIH cocTap KIICTKH ).

Heopraunueckne coemmunenns knerxn. Boxan ee poms. Munepansusre conn.

Opraunteckne BemecTsa K1eTky.

Ypornu oprammzammm sxuzmm. Knerounprit yposens OPraHM3alM{ #HU3HH Ha 3emje.
Txamesptit ypomens. Tums TKaHeH# JKHBOTHBIX (onuTenuansuas, COCIHHUTENLHAS, MbllUeYHAs,
HEPBHAA) M pacTeHMi (obpazosarenpuas, TOKPOBHAA, OCHOBHAS W AposonAwan). Oprannbii
YPoBeHb. Oprauusmenusiii yposens. TMonynsumnono-suaosoit YPOBEHb. BHOreouenomyeckui
yposeus. Buonenos. Buocdeprsiit yposens.

Ipoxapuorel u 3YKapuoTsL. IIpOKapHOTE! H syKaproTHL. Baxrepuu n ux Knaccupukauus: no
dopme (Garmnmr, KOKKH, CIUpHILISI, BUOPHOHRL), 110 THMYy muTanus (canpoduTel, napasu THI), 11O
OTHOWCHMIO K KHCAOponty (adpobbr, aHaspobsr). Ocobennoctu CTPOCHHS OakTepuit u wux
KUIHENICATCNLHOCTH. Ponts 6akTepun B [IPHPOAC H KU3HY YEIIOBEKa.

Unanobaxrepun  (cuncsenensie BOJOPOCIM) ¥ 0COGEHHOCTH  mx CTpoeHus u
KU3HEAEATenbHOCTH, Ponn LHaHobakTepHit B Tpupoe.

Crpoenue knetkn IYKApHOT.



Kaerounas teopus. Tpocreitmue. Bupycwr. Knerounas TEOPHS M €€ IOJOKCHHA,
pocreiinme: xryruxossie, pecHudHble, aMeGonanbIe. 3HaYeHuE TPOCTeH LMK B HPHPOJIE H KU3HH
YeNoBEKa.

Bupycht. Crpoenue u ocobenmoctn KAHELIEATEBHOCT BHPYCOB, Bupycusle 3a60nepanus
uenosexa. BUY n CIIH L.

I'pu6er. Pons rpu6os s NPHPOJAE M B XO3AHCTBE YE/IOBEKA.

JKoNOrHIecKHe cHCTeMbI. Housrne sxocucremst. Buororn. buouenos. Buoreonenos,
Oranwus GHoreonen03a oT 3KOCHCTEMbL

HectaGunshsle n crabunsupie IKOCHCTEME].

Tunonorns suerIX  oprammavos SKOCHCTEMBL:  HIPOLYUEHTH, KOHCYMEHTHI, PeAYLEHTH
(canpodursr). ABTOTpORSI. I €TCPOTPOdLL.

Tlonarue o mmessix (tpodpuuecknx) wensx GuoreoueHosa. Buonornueckuit KpYyrosopot
BEIIECTRA B IPHpOJE.

Ihnmenbie nenn. dkonorus. IKoa0rngeckne baxroprr. Mumeras nens. Hea ocHoBHbIX
THIIA TPOPUUECKUX Heneif — nacTOumMele (uenu BBHIEAHMA) M RETPHTHEIE (ieln pasioxeHus).
uwesas cets. Dxonoruyeckie THPAMHIB! (RCTEHHOCTH, 6HOMaccsl, sHeprun). Ipasuno 10%,

Ionstue 06 sxonornu. OcHoBHbE HpoBeMsl 3KOAOTHH.

OKosoruyeckue baxropsi: abuotHueckue, GuoTHYECKNE, BHTPONIOTeH HbleE,

Buocdepa. Buocdepa u ee Tpanuiel. Konuenmms ssomonmn Guoceps B. H. Bepuaackoro.
Hoocgepa. Texmocdepa. Ocnopupie TIOAXOME! B yuennu o Guocdepe: sHeprerHyeckit, Gnoreoxi-
MUYECKH I, HHPOPMaLHOHHEIH, TTPOCTPAHCTBEHHO-BPEMEHHOI, HoochepHEIiA.

KONOrHYeCKHE NPOGIEMET YeTOBeTeCTRA

HNonsrue Guonornyeckoii somonun. Ionstre 6uonornueckoit IBOJIOLH. JUIHTensHOCTD,
HeoSpaTuMslii xapakTep, HANpaBJIeHHOCTS 3BOJIIOLUH,

OCHOBHbIE HAITPABICHNA 3BOMOLH Y. Buonornueckuit nporpecc. Bronoruveckuii perpecc.

AHTPONOTeHES U €T0 dTampL.

IBOIIOLHONHAs Teopus. Ilpennocbinkn cosmanns SBOMOUHOHHOH Teopun Y. [apsuna.
Jlorngeckas crpyxrypa JApBHHM3IMA (M3ORITOYHAS MHTEHCHBHOCTS pasMHOXeHHs, Gopnba 3a
CYLICCTBOBAHYE H €€ BUIb, €CTCCTBEHHbLIL otbop).

CHHTSTI/I‘{CCK&)‘I TEOPH S IBOAIOLUH.

Muxkpossomiowus. BunooGpasoranue (reorpaguueckoe n SKOJIOTHYECK 0€). Makpoaromonus.

Hpoxymme cunel somonun: MYTaHOHHEI 1POLECE, MOy IMHOHHbe BOJIHEL, H30JIALA.

DOPMBI eCTECTBEHHOTO oT60pa: cTabunu3MpyowI, ABMKY W H, NH3PYNTHBHLLE,

Hemoncmpayuu



Buneogparmenrtsr u Gororpagru mo Teme: 1IPOUCCCHl THHENHS, SPOXKEHNS, IHCCHMUAIN,
[PE/ICTABUTEIH NPOKAPHOT M 3YKAPHOT; 0COGEHHOCTH CTPOCHHS BUPYCOB, NpPE/ICTABUTENN UapCTBa
rpubos, skonorHueckue CHCTEMB!, IPHMEPH! THIHEBHIX LETeH .

PactBopenne B Bome XI0POBOAOPOAA (THCCOUMANMS CONAHOM KHCJIOTBI), pacTBOpeHHe
KPHCTA/UIOB MEPMAHTaHATA KANHA I MEIHOIO KYnopoca B BOZe, MCHApeHue BOABI, aubdysus
[axy4uX BEWECTB (ONEKONOHA) ¢ ropsaImell NaMiouKH HAKATHBANUS, UCIAPCHHE KAlUIM COMPTA ¢
unsTpoBansHoit Gymars wmm canderkn.

Penponyxumt xaprun memmcnx XYHOKHUKOB HA TeMy GOKECTBEHHOTO NPOMCXOKICHHS
KU3HU; PA3NTHYIHBIX IIPHPORHBIX IKOCHCTEM.

Tabmmusr v mnaxamr: «XuMavecknit cocras KIETKH», «IBOJIOIMOHHOE IPEBO pacTeHHit»,
«DBOMIOUHOHHOE APEBO KUBOTHBIX», «(IBOMOUHOHHOE APEBO IPUMATOB H YCIOBEKay,

Hoptpetst A M.Onapuna u Jox.B.Xonneitna, T.IUsaxxa, A M Usanorckoro u 3. xennepa,
A.Tencnn, B.Cyxauesa, 3.Tekxens, B.M Bepnanckoro, 4 Japsuna.

[Tnaxatet 1 MyssKU OPranoB i cucrem OpI'aHOB PaCTCHHH, Yen0BeKa 1 AUBOTHbIX.

Hemoncrpauns nponecca dorocunTesa.

Jlabopamopusie onsimer

t. CroiicTsa 6exos.

2. CBOHCTBA ITIOKO3EL.

3. CpolicTBa caxapossi.

4. Caoitcrsa kpaxmana.

Hpaxmuueckue pabome

9. Pacnosnasanne opranuuecknx COE/IMHEHHIR.

10. Msysenne Muxpockonuyeckoro CTPOCHUS XKHBOTHBIX TKAHEH,

11. Usydenne pacturensroi u JKUBOTHOH KJIETOK.

12. Usyyenne npocreiinmix.

13. U3yuenne BiamMocssseil s HCKYCCTBEHHOH 3KOCHCTeMe — AKBAPUYME M COCTaBJIeHHe
uened NUTanus,

14. Msyyenne 66ITOBbIX 0TX0108.
Tema 5, A6uoTnyeckue baxToput u npucnocofaennocTs K HUM SKHBBIX OPrasuIMos
26 u)

Ocobennocrn wimmara Pocoun, 3ona apxruueckux MYCTBIHE, TYHAP H JecoTymap.
Kaumar Pocerm. Hprpoano-kauMamigeckue 305! Poccim: aprruyeckas TYCTHIHA, TYHOpa, 1eco-

TyH/(pa, Taﬁra, CMCUIAHHbBIC K HMPOKONHCTBEHHbIC JIeca, JiecocTens, CTenh, NOYynYyCThINA, IYCTBIHS.




PasnooBpasne  u  npucnocoBrennocts AKHBBIX  OPraHM3MOB K  TOH MAM  uHON
NIPHPOSHO-KIMMATHYECKOH 30He.

OnexTpomarauTHas npupoga ceera. Coper. Passutie npencramnenmit o mpupone cwera,
OnexTPOMAarHHTHOE ANy YeHMe. Hnmnaa Bosmbl. Yactora koneGanmuii,

kana snexTpoMaruuTHLIX Bon, y-Jlyam, pentrenosckoe manyuenue, ynbTpadHoneroBoe
M3IYUCHHE, BUINMOE M3TyueHHe, MH(PAKPACHOC W3TYMEHHE M WX POJIb B TIDHPOLE M KH3HH
HenIoBeKa.

OnTiyeckue croficTsa cseta, [IBoiicTrennas apupoja caera. POTOH. 3aKOHBI OTpaKeHHs 1
npenomieHns cBera. OTHOCHTENBHBII MOKA3aTens npenominenus. OakTopel, BIMMOLME Ha
TIOKa3aTelNb PENOMIIEHNS: IPHPOAA BEUIECTBa, TEMICPATypa, [VINHA BONHBI MaJAIOLIEr0 HATYYCHUA.
Pedpaxromerp.

Hucniepens, nudpaxuus u nurepepenuus caeTa.

CeeT u npucnocobieHnocts k HEMY JKUBAIX OpranM3MoB. Binsuue cmeta ma opramusammo
AHIHCHHOrO MK/ OPraHU3MOB. BropuTmsl. MoTocuuTes,

Paznenenne pacrenmi na CBETOMIOOMBLIE, TEHEMOGHBbIC H TEHEBLHOCIMBbIC. DBOTOTPONUIM,
3HaueHHe CBETA U1 OPUSHTALHMN HHUBbIX CYILECTB B npocTpancTse. Buomomunecuenms i ee pons
B JKH3HH XHBOTHBIX.

BHyTpennsit aneprus Maxpockonuueckoi cuereme. Tepmomuamuxa u ee npornocTuyeckoe
sHavenne. BuyTpennas sueprus repmoaunamMmteckoii cuctemsl, TlepBoe Hawao TepMogHHAMHKY.

Teronepenaua.  TennonposomHoCTs. KoHBexuus: ectecTBeHHas u TIPUHYANTENbHAS.
Tennoroe naryuenne.

Tennoroe paBHOBecHe. Temneparypa. Bropoe nawano TepMoanMHamMuxy.  Koanvectso
TEMIOTH. TenaoeMKocTs.

Tennosoe  pasuosecne. Tepmomumamueckie CHCTEMBL  TPEX THIIOB: H30/IM POBaHHbIE,
3aKPBITHIE M OTKPBIThHIE,

Temmeparypa kak napamerp cocrosmus TEPMONHHAMHYECKOM CHCTEMBI.

Temmeparypa n npucnocobrennocts x meii KHBBIX Opranusmor. TepMmoperynauus s wusoit
npapoze. Tennonpoxykitus u rennootaua, Mexanums TEPMOPETYJIMH KMBOTHBIX H PACTEHTIL,
Temneparypa Tena senonexa u ee tusuonoruyeckas pons.

Knaccudurauns  xupomasix 1o TEMIIEPATYPHOMY — pekumy Ha roMoiorepMHsie,
TIORKUIIOTEPMHEIE 1 ETEPOTEPMHBIC,

Knacendurauns opramamos no TEMIEPATYPHOMY HHTEpBaly OGHTAHMSA: IBPHTEPMHEIE H
CTECHOTEPMHBIE.

AKKIMMATH3AIHS. Temneparypubrit PeXHM.




Crpoenne Monteky1b1 u GusHueckHe cBOliCTBA Bl CTPOSHUE MOJICKYTHI BOH. Boja Kak
pacTBopute/h. PusNYECKHe CBOHCTBA BOILI: aHOMANbHAS TeMIIEpaTypHas 3aBUCHMOCTE TUIOTHOCTH
BOZBI; BHICOKOE MOBEPXHOCTHOS HATHKCHHE BOJbI, AHOMAILHO BEICOKHE 3HAYCHMS TeMIIepaTyp
KHICHUSA U I1ABNCHUSA BOABL; BLICOKOE 3HAYEHHE TEIIOEMKOCTH BOIbL.

3HaueHue GUINICCKUX CRORCTE BOABI U1s NPHPONEL.

DnexTpoauTHUecKas Aucconmamns. OCHOBHLe HOMOKEHHS TEOPUH 3JEKTPONHTHYECKOMH
auccommamnn (TDH). Daexrpomutsr u HERIIEKTPOJMTHL. KilacCH(HKALMA HOHOB NO PAdTHYHBIM
OCHOBAHHMAM. MeXaHH3Mbl IHCCOLMALMY 3NEKTPOIHTOR C PA3sHBIM THIIOM XMMWYECKOH CBS3H,
CTenens 31eK TPOTHTHYECKOI UCCOLMaLHY. Comn, xHenoTs! # ocHOBaRHS B cBeTe TIJ].

Pacreopumoers. pH kak noxaszatens cpeanr  pacrsopa. Pacreopumocts H ee
KOAHHCCTBCHHAS XaPaKTCPHCTHKA — KOIQMHIHCHT PacTBOPHMOCTH.

Maccosas 1011 pacTBOpenHOro BemecTsa B pacTBope.

Bopa xax amdonur. Mousrue pH pactsopa.

3nauenue pH B ipupose. 3navenus pH dusmonornaeckux xuKocTel Yenonexa s HOpMC.

Xumndeckue csoiteTBa Boubl. XHMuueckue CBOMCTBA BOIBI. Biaumoseiictue Bomm ¢
meTantamn. Biaumoneiicteue sonpt ¢ oxcumamu. Tunparauus. BsanMozneficTBie BOIB! ¢ comsm.
Tuaponus. Pasnoxenue ogst, ITorstue 06 3aeKTponu3e n dotonuse.

Boaa — aGuoTnueckuii dakrop B xu3MH pacrennii. Pons sonp B Guocdepe: kompSens
KHIHH, Cpesia OOUTAHNS, YIaCTHHK OHOXMMITeCKHX [IPOLLECCOB, YHACTHHK CO3NAHHA OHOFEONeHO -
30B, PETY/IATOP KIIHMATA Ha MUTaHeTe.

THADPOAU3 OPFrAHHYECKHX BEMIECTR B KUBHIX OpraHy3Max.

Knaccudmkauns pactenuii mo ornouemo KOJMYECTBY BOJbI B OKpYKalomeH cpese:
THOATOQUTEL, THAPODUTHL, THTPOYH TSI, ME3O(BHTHI, KCEPOPHTEI.

Costenocth  kax  abuormveckuii akrop. Comm. Kiaccudukamms comei. Hambonee
PAcHpPOCTPAHCHHEIE KHCIBIC COJTH, HX NIpHMeHeHHe. JKeCTKOCTh BOBI,

Conn kax MuHepanoobpasyloLme BemecTsa.

Conn -— abuortuueckuit GaxTop. [TpucrocobrenHocTb pacTe HHIE H KAROTHLIX K PasiH4HOMy
CONIEBOMY PEXKUMY.

Buusiue conn na opranusm yenosexa.

TMoura kak aGuoTHueckmil taxrop. IonsTue o nouse u knaccudukauns mous. [pouece
HOYBOOGPA3OBAHNS,

Dnadrueckne GaxTope! cpessl 1 TPACTIOCOBIEHNOCTS K HUM KHBBIX OPraHH3MOB.

3Hauenye NOUBKL B TPMpOZC M KMIHH UenOBeKa: cpena obutanms Xusrx opranmamos,

oﬁnauacr IIONOPOANEM, OKa3biRaeT CYWECTBCHHOE BIMSHME Ha COCTaB M CBOWCTBa Beell Ma-




pocdepsl 3emmn, ABAfETCH ITaBHBIM Perynaropom cocrasa armocdeprr 3emum, Bawreiimmi
KOMIOHEHT GHOreoneH03a,

LBser u smarnoctuka nous,

Buornueckue daxropsr  oxpyxaromeii cpefbl.  Buotuueckue axropsl.  Buotmueckue
B3aUMOOTHOIIEHHS MEXAY OPraHH3MaMM KOHKYDPEHUHS!, XHIHHYECTRO, CHMOHO3 (MyTyamusm, koM-
MEHCAIA3M), HAPABUTHIM (3KT0- 1 IHACTIAPA3UTEI).

Tpusvepsr noruueckux B3aHMOOTHOUIEH I B IpupoIe,

Hemonempayuu

Buneogparmentst  u Qororpadin  mo  Temam: XapaKTePpHBIC  GHOreoeH 0wl
TIPHPOSHO-KIIMMATHIECKHX  30H  Poccun; passie  npencrasnenuif o nmpupose  cpera;
GromomuHecHCHIH, TENIONepeaata 1 TeNIONPOBOAHOCTE; BHOTHYCCKHE B3aUMOOTHOLIE HISE
MEX/1y OPraHH3MaMy.

Kapra npuposmo-xnumatnuecknx 3o Poccun, nousennas kapra Poccnn.

Ioprperst G Ipumansin, XTwofrenca, O.®penens, M.ITnanka, Jx.Makcsena,
B.B.Jloxyuaena.

Ixana 3/exTpoMarunTHLIX BOJH.

Otpaxenne n npemomnenue cpera. Hucnepenn cseta u O6paTHBIH 3Kcmepument no
(CMELICHHI0Y» UBETOB. SIBeHue M Ppakimy.

Kusble wm repapusie IKIEMILIAPLY NIPEACTABHTENEH CBETOMOBUBLIX M TEHEBBIHOCIHBRIX
PacTeHu,

PaGota niporus cun sEemmero nasnenms 32 CHET PaCUIMPeHH rasa,

BnexTpusaNs Boxb!. AHOMATbHAS TEMICPATYPHAs 3aBHCH MOCTS ILTOTHOCTH BOJb],

Hucxonsumit notok XONONHON U BOCXOAAMIHH NOTOK Tenaolt Bom. Brrcokoe TIOBEPXHOCTHOE
HaTDKCHAE BOABL. PacTBOpHMOCTL Bemects B HCTONAPHBIX M TONSPHLIX PACTBOPHTENX,

ITposepxa snexrponposoanocry PAaCTBOPOB 3ICKTPOIHTOB H HEANIEKTPOTHTOB,

Onpenenenue pH PACTBOPA PA3IMUHBIX KHIAKOCTEH.

Bsaumoneiictaue rosn! ¢ metamam, BsaumoneiicTsue Bons ¢ oxengamu, T HAPONH3 coel,
OOPasOBAHHBIX CHILHBIM OCHOBAHMEM ¥ enaboit KHCHOTOM, U HA0GOpOT.

Pacrenus pasmuunpix IPYNII NO OTHOWEHUIO K KOJMYECTBY BOIME B OKpYsKaroies cpene
(xuBEIC HIM repGaprrre SK3EMILIAPHI).

Hepexon cpemmeit comm s KHCIYI0 M Haobopor, IlpuroTormcune KECTKOR BoOmpl M

HccreoBanme ce croficts. [onyvenme THApokcokapGonara Meau (Manaxura) u HCCIIEAOBAHKE ero

CBOJiCTB.

JHabopamopuvie onvime



1. Habmonenue naTepdepenmonmoi KapTHHbI HA MBUILHO TINICHKe.,
2. Habmosenne audpakunonnoit KapTHHBI.

3. Habmonenue pactipoctpasenns Bogn sx PacTBOPOB 1O PACTEHHIO.

Ipaxmuyecxue paboms

15. llpucnocoinennocts oprauuamos k cpese obutanus.

16. Msyuenue onnossix caoiters caera.

17. Msyuenne n3obpaxcHus, napaeMoro NHH30i,

18. Usmepenne ynensnoii ennoemiocTn BOJIBL.

19. Mcenenosanue cpeast PacTBopa conef i coxa pacTeHui.

20. I/lzy'-xe!me €OCTaBa MOYB,

Tema 6. Ilpoctpancreo u Bpems (4 )

Housitus npocrpancrea u Bpemenu. TIpocTpancTBO 1 Bpems B Kiaccuueckoit MeXaHHUKe
Hetotona. AGcomornoe npocrpancrao. OnsopoasocTs npoctpancTaa.

Hsotponwocts npoctpanctaa. Hnepunanshas cucrema oTcuera n nepsoiit sakon Heotona.

peobpasosanms Maines u OPHHLAL OTHOCHTENBHOCTH [anues. AGcomoTHoe BpeMSL.

Cneunanshas Teopus oTHocuTeshocTr (CTO). [sa nocrynata CTO u ocHoBHBIC CIIEACTBU,
BBITEKAIOIME U3 HUX.

OB1mas TeOpUs OTHOCHTENBHOCTH (OTO).

Bropurmel. Buopnrmer. Tuns GHOPHTMOB: (HU3MONOrHTecKHe 1 sKonoruyeckue. Mpumepsr
PA3THIHBIX THITOB GHOPHTMOB y PACTCHHI H KHBOTHBIX.

Poronepuomuam,

bropuTMBI yenorexa. Arcunxponusm.

Crocobbl nepeaaun unpopMauMN B KuBOI upupone. Ilepsas M BrOpas cHrHANbHBIE
cucTembl. OGmen uH(OpManHel na Pa3IMYHBIX YPOBHAX OPraHM3ALMH KHU3H U,

Peaxuun  marpuunoro cunresa (npHHLHUT KoMmIieMenTapocTn).  darouuros. Pedurexc.
Dronorua.

Andopmaums u  yenosex, BosnukHoBenne n pasBuTie  HocuTenel  mudopmaumm ¢

APEBHERIIMX BPEMEH 10 Halllero BpeMeHy, IBOMOLHKS cOBpeMeHHEIX HHPOPMALHOHHLIX pecypcos.
Hemoncmpayuu
Buneodparments u doTorpadun no Temam: PAsSHYHEIC THIIBI GHOPHTMOB y pacteuuii u
KHBOTHEIX, COBPEMEHHBIC HHBOPMALHOHHbIC Ppecypehr.

Hoprperst  Boigaommxcs ResTencH  HayKM, IHMTepaTyph u HCKYCCTBA ——  «COB» U
«KaBOPOHKOBY.



Tabuust o GrocunTesy Genxa, darouutosy, pedrexropusie Jyrn.

Tema 7. 3amnTa necaenopateanerux npoexros {3 v)

Y‘IEHH‘JCCKM KoHd)epeuqu 10 pe3ynbTaTaM BBINOJHEHHBIX B TeueHue yqe6ﬂoro roma

TIPOCKTHBIX ¥ HCCIICAOBATEABCKUX pa60T (PIHZIHBPIH}/EUILHLIX i rpynnoamx),

Peseparoe Bpems (2 1)

11 knace

(102 4, 3 u & Hexemio, 13 WHx 4 4 — pesepBHOe Bpems)

Tema 1. IosTopenue xypea 10 kaacea (7 )

MuorooGpasie  ecrecTBenHoOro MHDA: MCTaMHp, MaKpOMMp, MHKpOMHp. BeerenHas,
TalakTHKH, 38e3/1bt, CONHeunas CHCTeMA: OCHOBHbIE IOHATHA I 3aKOHbI IBHKEHUS HEOECHBIX Ter.

3eMis, ee CTPOEHUE U reoTorHIecKHE 060K,

HOHﬂTHC o MHKpOMHpe " HaHOMMUpE.

Buocdepa. Yposuu opraunsamimm sxusnm Ha Jesre. Buocdepa u ee rpanmibl. MonekynapHbii,
KJIETOYHBbIH, TKaHEBBIH, OpraHM3MEeHHbIH, TONYISUMOHHO -BUAOBOH,  OHOUCHOTHUESCKHE u
GHOCOEPHB YPOBHM OPraHu3aLHH KH3HHU Ha 3eMile.

IKONOFHHECKHE CHCTEMBI OCHOBHBIE MOHATHS (uermy MMTaHUA, (HIIRBLIE AHpPaMH LI,
SKONOTHYECKHE PaKTOpBI).

OCHOBHBIE MOJIOKEHHST CHHTETHUECKOI Teopun IBosIouHH. EctecTrenubii otfop u ero
bopMEL. MyTauuu i ux KIacCHpHKaIis. Makpo- 0 MHKDOIBOTIONHIL,

OneMeHTHl  TepPMOIMHAMUKH M TCOPHH  OTHOCHTENLHOCTH.

Havana TCPMOOWHAMIKH,
DneMenTs TEOPHH OTHOCHTEJILHOCTH.

Hemonempayuu

BuneodparmenTst n dotorpadmu no Teme.

Tema 2. Muxpomup. Arom. Bemecraa 34w
OcnoBHbIe CBeleHUSs © CTPOeHMH aToma. OBOMOUMS MPEACTABAEHHE O CTPOSHMHM aToMa.
Monenu ctpoenus atomos Jix. Tomcona 1 3 Pesepdopna.

TTocTynarer kBaHTOBO TeOpHH H.Bopa,

Iporonno-HefiTponnas TeopHsi CTPOeHUs aTOMHOTO sapa JI. UBanenko i B.T'eftsenGepra.
Hsotonsr.  Dnektpomnas ofonouka  aroma. Onepretuucckne yposnu. Ilonstue o6

ICKTPOHHOM ofake.
Otkpuitie J.M.Meneneenniv Iepuonuyeckoro 3akomna. [lpeanockliky  oTKpbITHA

Hepnonwlecxoro 3aKOHa. HCpBLIC TIOTILITKH maccn@mxauun XAMUYECKMX 3JIEMEHTOB. OTKprTMC



1. Menneneessm Hepromnyeckoro sakona. HeproauyuHOCTh B H3MEHEHMM CBOHCTB XHMHYECKHX
QMEMCHTOB U MX coeuHeHui. [Tepuonnueckuii saxou B dopmymiposke JI. M. Menzeneesa,

CoBpeMeHHble npefCTABICHAA O OPUYHHAX  NICPHONMYECKOTO  M3MEHEHHS CBOWCTB
XUMHYECKHX JIIEMEHTOB M ¥X COEAHHEHI.

Cospemennas hopmymposka Mepuonnueckoro sakona.

[Tepuonnueckas cucTema XMMMUCCKHX DNIEMEHTOB Kax rpaduueckoe  orobpaxeHHe
Tepuoanueckoro 3akona, Crpykrypa Ilepuonnueckoll Tabaumns, Iepuonst (Bonbwne u Maisie) u
Tpynns (TI2BHEIE ¥ MOGOYHETE).

3“3“6““6 Hepuouuqecnoro 3aKOHA M Hep"OIIH‘ICCKOﬁ CHCTEMBE  XMMHMYECKHX

aiementor JI.M.Menneneesa ais opmup ecTecT YYHOH KapTHHEI Mupa.

TporuocTiyeckas cuna u sHaverine ITepHOIHTECkoro 3aKoHa 1 Iepuonnueckoii cucrems.

3nauenne Ilepromtueckoro 3akona u IlepronHeckoit cHCTEMbI XUMHUYCCKHX JIEMEHTOB
J.M.Menneneera 11a pasBUTHA HAYKK 1 TIOHUMAHYS XHMUIECKOM KapTHHBI MUpa.

Baaropomme rasei. Braropommie rasw, TPHYHHA MX CYIIECTBOBAHMA B ATOMAPHOM
coctosHnH. [Ipumenenne Gnaroponubix rasos.

Honnas xumuveckas canss. Hount n ux KIACCHQUKALIAA: 110 3APALY (AHHOHBI H KATHOHBI),
[0 cocTaBy (POCTHIE U CHOXKHbIE). Cxema 06pasoBanns HOHHOH cBs3u. MoHHbIe KpHCTalInYecKkue
PpeweTky. X/IOPHA HATPHA — THIHYHBIN 1PEACTABHTENS COCAH HEHR ¢ HOHHBIM TUIIOM CBSI3H,

Kopanentnan xumiryeckan cansb. KoBalenTHas CBAS — 310 CBS3b, BOSHHKAIONIAL 32 CUET
00pasoBanis OGIHX HICKTPOH HEIX TTap TyTeM TePeKPBIBAHHA S/1EKTPOHHBIX OpSUTAITeH,

KpaTHOCTh KOBATEHTHOI CBA3N.

OO6MEHHbIC H JOHOPHO-AKLICIITOPHbIE MCXAHHIMb] 00pa3oBauus KOBAICHTHOMN CBAIM.

SnexTpoorpruarensocts (30). Knacenduxanus xopasenTHbIX cBszeit 10 D0 (nonsipras u
HenoyapHas). Aunonu.

Mertamwisl u crnasbel. Metammmseckas xumudeckas cBs3b. Obume dusmueckue csoicrra
META/I0B: SNeKTPORPOBOHOCTE, MPOYHOCTS, TEMIONPOBOLHOCTD, METANIUYECKUT 6reck, mnac-
THYHOCT.

Cnnasel geprsie u usetHsie. CTans, ayrys. Jlatyus, 6pousa, menpxuop.

Meranmueckas caa3b. 3aBHCHMOCTS SJEKTPONPOBONHOCTH MCTAILIOB OT TEMIIEPATYphI. .

Monexynspro-kinetHueckas Teopus. OCHOBHbIE TIOIOKEHHs MOJIEKYIAPHO-KHHETH YECK O
TeopuH. MneaibHbIH ras. YpaBHeRHE COCTOAHMS HACATBHOTO 233,

ATperaTHble COCTOAHMS BELECTB. TasooGpasroe cocrosmue, 3akon Ap OT3JPO H CIIEACTBUA H3

Hero. Monapreiit ofbem rasos npn ny. XKunmxoe cocrosune Bemects. Texyuecrs. Teepaoe co-

CTOSHHUC BElIecTRA.



KpucTannnyeckne pemerky pasibix THIIOB [UIs TBEpAOTO COCTOSHHSA BemecTsa. [onsTre o
nnasMe. BLICOKO- # HU3KOTeMITepaTypHas ILIa3Mbl U HX TIpUMEHCHIe. Baanmubie HEPeXOIs MEX Y
arperaTHbIMU COCTOAHHAMHU BELIECTR,

puposbit ras. Tlpupossbili ras, €ro COCTaB U HANPABICHMSA HCIIOb3OBAHUA B KA1eCTBE
TOMIMBA H XHMHYECKOro chipbs. Konsepeua Merana. CHHTE3-Ta3 M er0 WCIOTb30BAHME TS nomny-
YEHUS CHHTETHYECKOT0 BeH3HHa 1 MeTar 0.

Ipenensubie u HenpenensHsie yraesonopons. Kayectsennsie PEAKLMHU HA KPATHYIO CBA3b.
Buoras.

Kunxue semecrsa. Hegrs. Hedrs, ee cocras, u3MveckHe CBONCTBA ¥ MPOHCKOMKICHHE.
DKONOrHYeCKUE IOCIEACTBHA PA3THEa HedTH U cnocobsl GopbObl ¢ HUMH,

HonyTreiit Hedrsmoif ras, ero cocras. Iponeccsl nepepaboTku HedTH: pekTHdHKAIMA U
KPEKHHT.

HporyxTsl iepepaGoTkn HedTH H HX HCHOJbIOBANME.

Teeprioe cocrosmue BeuwecTBa. JKuaxue kpucramiel. Kpucrammueckue u amopdusie
Bewectsa. [lpusnaxy n cBoicTBa aMopdHOCTH, OTHOCHTENLHOCTE HCTHHDE B XHMHH.

JKujIke KPUCTAIIIB! M MX HIPUMEHEHME B TEXHHKe.

OTHOCHTENBHOCTD B GHONOTHHU U dU3HKe.

Knaccudukauus HEOPraHM4ecKMX BEHIECTE M e  OTHOCHTCIBHOCTD. Knaccuguxaums
TIPUPOZIHBIX BEWECTB. OpraunuecKie u Heoprannyeckue semectsa. Msomepns.

Knaccudurarns HeopraHUYeckuX BelEcTs.

[TpocThie BemecTBa: METANNBI, HEMETAUIS, GHarOpOHbIe rassl, OTHOCHTETPHOCTS JeTeHy st
TIPOCTHIX BCILECTE HA MCTANIE! M HEMETAILTEL. AJUTOTPONIMS # €€ IPUUHHEL.

CHOXHBIE  BEICCTBA:  OKCHABI,  KMCHOTH, OCHOBAHWA, COMH.  OTHOCHTETBHOCTS
knaccml)m(aunn CJIOKHbIX BCILCCTB.

Kaaccndukanus opraumuecknx coeaunenuit, OcoGennoctn COCTaBA, CTPOSHUS U CBOICTR
OpraHuuecKknx coequnenuil. OCHOBHbIE TOMOKEHN TEOPHH XHMUHECKOTO CTPOBHHS A Byraeposa,
@ .Kekyne, A Kynepa.

M30Mepua Kak GyHKIHS XHMHHECKOTO CTpOeHHS Ha OpUMEPe JTHJIOBOIO CIHPTAa W
AMMETHIIOBOTO 3dupa.

TIpHYHHEI MHOr0OGPA3Ns OPTaHHYECKHX COSAMHEH I,

Knaccndukauus opraHudeckux coemuHenmii. YIJI€BONOPOIIBI: AlKaHHI, AIKEHE!, ATKUHH,
AKATHEHBl M aPEHBI.

Knaccwl opraumyeckux cocauHeHmit, MOJICKYJIBI  KOTOPBIX COAEPXKAT (YHKUHOHATBHbIC
TPYIBL: THAPOKCHIIBHYIO, KapGOHMIILHYIO, KapGOKCHIILHYIO, aMUHODYIIILY.

OTHOCHTCHLHOCTL ACNCHUS OPTaHU4CCKUX COCAUHEHUH Ha KJIacChl.




Momumepkr. OCHOBHBIC TOHATHA XuMHK BBICOKOMOJICKYIIAPHBIX COC/HHEHHI: MOHOME,
TTONUMED, SIEMEHTAPHOC 3BEHO, CTCNEHb OMMMEPU3ALHH.

Crioco6s! 101y 4eHAS TOMUMEPOB: PeaKLmi TIOMMEPU3ALIHH U [IOJMKOH ICHCALIHH.

Buonomimeps! 1 ux Guonornueckas poss.

[nactmaccet. TepMONNACTHl H PeAKTONIACTEL [Ipencrasurenn miuactMace u 06IacTH HX
NpHMeHEeHHUS.

Bonokna. Tlpupoanbie (KMBOTHOTO M pacTTEBHOrG NPOHCXOMICHHA) M XMMMUECKHE
(MCKYCCTBEHHbIC I CHHTETHRECKNE) BONOKHA, TlpencTaBuTenH ROMOKOH H OGNACTH HX NPHMEHEHUS.

Heopranuueckne nonuMeps! kak BemecTsa aToMHON CTPYKTYPBI.

Cwmecn, ux cocras u ciroco6br pasnenenns. [Tonstie 0 cMecH Kak cucTeMe, cocTosmei 13
PasIHIHEIX XMMHYICCKHX BEICCTS.

Knaccngurauns eMecelt mo susyamessm nprstakam (romo- M rereporeHsble cMecH)
arperaTHOMY COCTOSIHHIO (TBEPABIC, KHUAKHE H Ta3006pasHble CMeci).

Coctas cmecelt: MaccoBas it 0GbeMHas JOIH KOMIOHEHTA CMECH,

Crioco6s1 pasaenenus cmeceii.

Mucnepcubie cucrempl. IlonsTHe 0 AUCTIEPCHOE CHCTeMe,

Knaccuuxauns acnepeusix cucrem no Ppa3sMepaM  IMCHEpCHOH (asbl M arperatHomy
COCTOSIHHIO IMCIIEPCHOHNOH CPE/Ibl ¥ AHCIIEPCHOIL (ashl.

3HadeHHe NUCTIEPCHBIX CHCTEM B TIPHpOfE, NPOMBILUIEHHOCTH M TOBCEIHEBHON >KM3HU
HeNnoBeka.

I'pyGommcnepcnsle CHCTEMB H HX KIacCHQUKAIHS (CYCTIeH3UH, IMYTbCHH, .a3p0o30iH).
TIpuMeHEHNE ITHX CHCTEM B TCXHHKE H 6bITY.

Tonkoancnepcusie (KOJIJIOH/THbIC) CHCTEMBI, HX xiaccuduxanns (3onn u remr). Koarymsms,

Crnepcesnc.
Hemoncmpayuu

Buneodparmentel u gororpadun 1o Temam: neonosas peknama, HPHKaOIH U BO3AYIIHbIE
LLapEL, 3AOJIHEHHBIE IEMHeM, GanbHEONOrHIeCKH E PATOHOBDIE BAHHL.

Pasmuunbie popmet Tlepioanteckoii cHOTEMBI XMMHUECKHX HHEMEHTOB A Y. Menpneneesa.

Ioprpets J1.Byaboapana, JI.Hunscona, K.Bunknepa, A.Bymieposa, @.Kekyne, A Kynepa.

Mozenu xpucrammueckux pewerox: XJIOpHAA BATpHA, HON, Yr/IEKUCIOrO rasa, agmasa,
rpagura.

OOpasiibl MHHCDAIIOB 1 BEIIECTB C HOHHBIM THIIOM CBH3H (oK cHpa KaNbLIA, pasTHYHEIX colell,
TBEP/ILIX LIENOUEH, IalHTa, KaTbLMTA); BEMICCTR C KOBANCHTHBIM THIIOM XHMHUYECKOH CBsI3H.

Konnexunu mMetannos, crinasos; semects u MATECPHANOB, HOTYYaeMblX Ha OCHOBE IPHPOIHONO

rasa; HeiTh 1 MPORYKTE! ee mepepaGoTiat; aMOP(HBIX BEWECTR U MAaTePHAIOR; IPUGOPOB Ha OCHOBE



KUJUHX  KPUCTAILIOB; HPOCTBIX H CIIOKHBIX BCILECTE; OIaCTMACC, BOJIOKOH, HOOPTAHHHCCKHX
TIONUMEPOB (MHHEPATOB H FOPHBIX OPOL); OPraHUYecKUX COeAMHEHHIA,

Auddysus mynmersix  semecrs ¢ rOpsllel NaMIIOYKH HAKAIMBaHHA ¥ mmdidysun
TIepMaHranata Kamus uik cyibdara menm (11) B Boge.

IIpubopsl Ha ocHose HU3KOTEMIIEPATYPHO NTasMbl (Ia30Bble AA3EPhl, [I1A3MEHHbBIC TAHEH
TENEBU30POB U T. A.).

Wlapoctepnessie n o6kemEbIe MOAEIH MOCKYH HEPBBIX NDPEACTABHTENCH HPENEabHBIX
YTIEBOIOPONIOB, CTPYKTYp Genka n JJHK.

dusHueckue CBOHCTBA razoo0pasHkIx (ponay -6yTanoBas cMech B SAKUTAIKE), HKHIKHX
(Gensun) 1 TeepabIx (napamn) ankanos: arperarHoe COCTOAHNE, PACTBOPHMOCTE B BOJIE.

Fopenue nponan-6yranosoit cmecn (3axkuraika).

OTHOMICHHE IPEACTBHEIX H HEMpeIebHEIX YTTICBO/IOPOJIOB K PAacTBOPY [EPMAHTaHATA KATHS
u 6poMHOH BoTe.

O6pasosanue HedrarOH nnenky Ha IIOBEPXHOCTH BOLBI.

ObHapyienme HeIIPeneILHAIX COSUHEHNH B KEAKUX HEPTENPOAYKTaX.

Tlomyuenue nnactuyeckoit cepel. Tonyyenue Genoro docopa.

Honyuenue ancrunuposannoi BOJbI.

Ouncrka cMecH KpuCTaLIOB IUXPOMATA X IIePMaHTaHaTa KAJIus.

O6pasiibl pauIHIHBIX IMCITEPCHBIX CHCTEM: OMYJILCHH, CYCTIEH3HH, a3PO30JIM,TE/H ¥ 301TH.

Tomyuenne konnonasoro pacTBopa 13 xyopuaa xenesa (111),

Koarymsuns nonysennoro pacrzopa.

Dodexr Tungans.

Jlabopamopnsie onvimur

1. Konetpynposanne nepromueckoi TabIHIBl XUMUYECKUX 3/IEMEHTOR ¢ HCIIONL30BaHMEM
KapTouek,

2. O3HAKOMIIEHHE C KOIEKIHAMM METATIOB U CIIABOS,

3. BpoyHOBCKOE mBUIKEHME YacTHL TYIOM WK UBETOYHOM [ILLTbLB B BOAE.

4. Tlpoepxa npubopa mis ony4enns razos Ha TEPMETHYHOCTS.

5. YBeMUeH e RaBICHIS KUAKOCTH OPH €€ CKATHH.

6. CpaBrenue konebarebHbix JABHIKEHUH MOJIEKYST BOAB M JIbAA ¢ nomolusto CBY,

7. Bemapusanue pacrsopa TOBAPEHHOR  coym.  OuabTpoBaHue TeTePOTEHHON  cMecH.
Ortcransanne kak cnoco6 pasaencHus cmecet ACKaHTALUEH M C IOMOLIBIO TCIHTENBHOI BOPOHKH.

8. O3H3.KOMH€HH€ C IMCIICPCHBIMH CHCTEMAMH.

Tpaxmuseckue paomp



1. Msyuenue pororpaduit TPEKOB 33PHKCHHBIX YaCTHIL.

2. Honyqeﬂne, co6npaﬁue ¥ pacnosHaBadKe [a3os.
Tema 3. Xumuueckue peakinu (13 u)

XUMHYECKHE peakiynm u ux KnaccHuxkanus. XuMuueckie peakuuu mim XHUMHYECKHE
ABICHUS, HX OTJIHYUA OT GU3NUECKHX ABICHUT.

Peaxiu 6e3 namenenns cocrasa seiiects: LIOTPONTH3aUHH M M30MEPU3ALUH,

Peakunu, unymme ¢ wsmenenmem wicna u COCTaBA BEILCCTB: COE/MHEHNS, PAsNOKEHNS,
3aMetleHus, obMena.

Peakmun, nporexatoumte ¢ Bmigenenmem HIH - DOTJIOWICHHEM  TeIUIOTHI  9K30- N
IHIOTEPMUYECKHE,

Jpyrue MpH3HAKK KIACCHPHKALIN XMMUHCCKHX peaKiil Ha HPUMEPE CHHTE3a OKCHA cepbl
(V1): namexenye cremeneit oxuccnus SNEMEHTOB, O0Pa3syIOUMX BELIECTRA, HCMIONB30BANNE Ka-
TANM3ATOPa, ArPEraTHOE COCTOSHUE BEMIECTE, HANpPaBACHHE POIIECCOB.

Cropocrs  xumuveckoit peakuun. Ilonstwe o ckopocTn  xummueckoi Peakunu..
Tomorenusie n rereporentsie PeaKLuH.

3aBHCHMOCTE CKOPOCTH XHMMHECKOH PEAKIMH OT MPHPOB PEarMpyIOUX BEIIECTE, WX
KOHUCHTPAUM. 3aBHCHMOCTb CKOPOCTH PEAKUMH OT Temneparypel. Ipapuno Bant-Todipa. 3apu-
CAMOCTE CKOPOCTH PEAKLUIH OT IIOUANH CONPHKOCHOBEHH3 BELICCTE H HATTHYAA KaTa/lk3aTopa.

O6parumocts xHMHYeckHx peakunii. Heobparnmere n o6patimere peakuuu. Cocrosmue
XMMHHECKOTO PABHOBECHS U1 O6PATHMEIX peaKimii,

Mpurmam  Jle-Hlatemse. Cwmemenue XHMHHCCKOTO DAaBHOBECHS OGPATHMBIX peakimii B
XHMHHCCKOM NPOM3BOCTBE HA IPUMEPE CHHTE3a aMMHAKa,

OKHCANTE/IEHO-BOCCTAHOBHTE b HETe peakunn (OBP). Dnexrpoauz. Creneys OKHCICHU S
u ee onpenenenne no gopmyne coenunennsa. Honsme 06 OBP. Oxucnutens BOCCTaHOBUTE,
OKHCIICHHE H BOCCTAHOBIICHHE,

DIIEKTPON3 pacnIaBos i PACTBOPOB Ha IIPHMEPE XIIOPH A HATPHS.

DnekTponuTHUecKoe foftyderne  amomunus. Tlpaktuveckoe npumenenue NIEKTPOIH3a.
Tanbpanomnnactuxa u ranssanocreriy,

XumHueckue HCTOUHUKM ToKa, TanbBannueckne snementst na npuMepe  snemenTa
Hamnans—Sxo6n, ux YCTPOHCTEO M IPHATIHN feifcTRus.

YerpoiicTeo 6atapeiiku na TIPHMEPE CYXOTO IEIOMHOTO /I MEHTa.

YCTpoiicTBO CBHELOBOrO aKKyMyJIsTopa.

Fanpannsains n 31eKTpotopes.



Prsnka wa cnywbe wenonecka. AHTPONIOMCTPHS: HIMEpCHHe IMHbI K Maccel  Tena,
CHHPOMETPUS M XKUIHCHHAL CMKOCTE JTEIKHX.

Tennossre namepenns n TennoTepanus,

HsMepenue apTepuansioro gasnenns, I HIICPTOHMSA M THIIOTOHHA.

YibTpassykosas mHarKocTika u Tepanus. Dnexrporeparms. Jlasepuas Tepanus. MaruutHeii

PC30HAHC H PEHTTeHONMArHOCTH KA, Durooporpadms. Tomorpadms.,

Hemonempayuu

Honyuenue Genoro tocdopa.

Topenue ¢ocdopa n pacTopenne okcuaa docdopa (V) B Boze.

Monyucune 1 pasnoxenne ruapokcuaa mean ().

Bsaumoyieiictsue xernesa ¢ pacTBopom cynsdara meau (I1).

Onbitel, mimoctpupyromme npasuno Bepromte, — o6pasopannue 0CajKa, rasa wim cnaboro
NIEKTPOIIHTA.

3aBHCHMOCTS CKOpOCTH peakaimu oT TPHPOIBI BEWIECTB HA NPHMEPE B3aHMOICHCTBHA
PACTBOPOB PA3IHYHBIX KUCIOT OAMHAKOBON KOHICHTPAUNH C ONMHAKOBBIMH TPaHYIaMH LMMHKA 1
B3AMMOZICHCTBHE OMHHAKOBEIX KyCOUKOB MarHHs, UHHKA Y e Ne3a ¢ CONAHOH KHCIOTOI,

Bsanmoneticraue pactsopa CEPHOI KHCIIOTHL ¢ pacTBOpamMu THocys(hata HaTpUA pazaHOl
KOHIEHTPALMH,

Bsaumoneiicreue pacrsopos CEPHOH KHCIOTHI M THOCYMb(aTa HaTPUs 1pH  PasiTHyHBIX
TeMIepaTypax.

Obpatnmeble peakumn na TIPUMEPE MONYYEHHs pOjaHHia sKeliesa (1) v mabmonenus 3a
CMEIICHHEM DaBHOBECHS [0 HHTCHCHRHOCTH OKDACKH NPOAYKTA PEAKIMH TIPH H3MEHeHHH KOH-
UEHTPAUHH PEAreHTOB i IIPOYKTOB.

Topemue ceprr xax OBP. Mozens SMEKTPOIN3Epa. Mogens eKTPOTH3HON BaHHbI s
nonyuenus amomMunns. Konrekums Gatapeek. CBUHIIOB b1t AKKYMYJIATOP.

Pocromep, Meuumuciare BECL, CIMpOMETp, pryTHMEE M 3JIEKTPOHHBI TEPMOMETPHI,
TOHOMETPLI PA3MYHEIX BUJIOB, Ta3ePHAA YKA3KA.

Buneodparmentet u cnaitnz no teme,
Habopamopusie onvinp

1. Brusnue TEMIICPATYPbl Ha CKOPOCTb Peakipin OkcHia mMemn (1) ¢ ceproit xucaoroil.
Pasnoxenue nepoxcuna BOLOPO/Ia ¢ MOMOWIBIO OKCHIA MapraHlia (IV), a Takxe xaranassi CHIPOro

kaprogens.

2. BeitecHenue Menu na pacTBopa cynbdata Menn (11) xkenesom.

Hpaxmuuecxue patomu:



3. Mayuenne xumiraecxnx peaxLui.

4. C60pKa raTbBAHEYECKOrO 2/IEMEHTa H UCTIBITAHKE ero AelfCTBHA.
Tema 4. Yenonex u ero 3xoposbe (21 1)

Cucrematieckoe  mosoxenye GCTIOBEKA B MMpe KHBOTHBIX. bBuonormueckas
Knaccuukanus uenopexa.

[psmoxoxienne u ero BaMsiue Ha ckener denosexa. Pyka — opras u npoaykr tpysa.
PaseutHe uepena u ronosHoro Moara yesonexa.

Tlepeas u BTOpas cUrHANBHBIE CUCTEMDE, Brocounansaas npuposa wenonexa,

Tenernxa wemoseka wu  merous  ee usydenust.  OCHOBHbIE NOHATHA TeHETHKM:
HaCCACTBEHHOCTE, H3MCHWHBOCTh, I'CH, XPOMOCOMLI, MYTAUMH, TEHOM, ICHOTHN, (eHOTHT,
JAOMHHHDYIOLIHE H PELECCHBHBIC IPU3HAKH.

Terom uenoseka u ero pacunidposka.

Ipaktnueckoe sHavenue M3YUCHHA FEHOMA YeT0BeKa.

Merons H3yUeHUs FEHETHKH 4EeROBEKA: TeHeaornIecKuii, GnusHenoBbI,
HHTOIE€HETHYECKME .

Terernueckne (HacnencrBennie) 3a6onepanns YENIOBEKA.

D@usuka wenoseka. Cxeser ¢ Toukn 3PEHHA GUBHYECKOrO NOHSATHA O phIvare.

KposooGpamenue s ceere THAPOAMHAMHKH ITYJTbC, KPOBSHOE JaBJIeHHe.

Hubdysns kax ocuosa (opmupoBanus nepsuuHOi i BTOPHYHOH MOYM B NOYKAX, a Takxe
ra3o00MeHa B TKaHSX U JIETKNX.

Tepmoperynanus ¢ momompro Koy TIYTEM TCILIOPOBOHOCTH, KOHBEKIMH, HITYIeHHS U
HCHApPCHHS BOBL.

DrexTpoanBamMiucckas HPHPONA [IEPEAAYY HEPBHBIX UMIYICOB.

Ontyeckas cuctema spenns,

AKycruieckad cicrema C11yXa U ronocooGpasosanie.

Xamas genosexa. Xummueckuit COCTaB Teja YeNOBEKA: JNMEMEHTHI H BEIIECTBA, WX
kimaccubuKalus u sHaveHNE,

Bona, ee dyuxumn. Boausii 6ananc s OpraHu3Me yenoBexa.

MunepanbHble BemecTsa u nx POJb B KM3HEACATETLHOCTH OPraHH3Ma Yes OBexa,

abonesanus, CBA3AHHELE ¢ HETOCTATKOM HMITH H30BITKOM HEKOTOPBIX XHMHUECKHX ITEMEHTOB
B OPTaHU3ME YenoBeKa,

ButaMunel, Hctopus orkpuitus BHTaMumOB. Butamumsr xak Guonoruuecin aKTHBHbIC

BEILCCTBA. BOJ’ICSHH) BLISBAHHBIC HEIOCTATKOM MM H36LITKOM BHTAMHHORB: ABUTAMMHO3BL, FUTOBH~

TaMHHO3kI, THIXEPBHTAMHHO3HI,



CyTounas norpe6uocts ucnosexa s BHTAMAUHAX ¥ HX OCHOBHBIE GYHKLHH,

Knacenguxanus sutamunos,

Bonopacreopumbie BuTamumb Ha nipumepe putamiHa C. XKupopacTaopumele BuTamMmHy Ha
NpHMEpPe BUTAMHHA A .

Topmoust. Hepaas u FYMOpaibHas peryiaLpH TPOUeCCOB KUHEACATENDHOCTH Oprasmsma.
Topmonst kax npoyxrsl, BhIpabaThIBaCMBIE KeTlesamu BHYTPCHHEH cekpenun.

Knacenduxauns ropmonos 1o PKEIIE3aM, KOTOPHIE HX NPOYUMPYIOT, M 110 XHMHYecKoii
npupoze. CuoiicTsa ropmonos. Mucyun ax TOPMOH GEMKOBOI TIPHPOALL. AipeHami Kak TOPMOH
aMHHOKHCIOTHOM npupossl. Crepom mbie TOPMOHBI Ha ipHMepe nosoBbIX. 'umep- 1 rutody KIS
KEJIC3 BHYTpeHHel cexpenny.

Jlexaperra. Kparkue ceegenus o SAPOXKNCHHH M PA3BHTHH DaPMAKONOTHH.

Knacenduxauns nexapersennsix CPCACTB MO arperaTHOMY COCTOSHUIO: XHIKIC (pacTBoOpELI,
HACTOH, OTBAPEI, MUKCTYPHI, SMYJTBCHH, CYCIIEHIHH Ip.), TBepbie (MopotKy, TabneTky, MHmoTH,
KamCynel),  markme  (Masu, JHHEMCHTBL,  MacThl,  cBewd).  AJIKAJIOMfbL Bakumuel
XuMHOTepanesTHYecKkue npenapatsl. AHTHOHOTHKH. HapkoTiyueckue nipenapatsl. Hapkomanus n
€€ [OCTeICTBHS.

OnTnManbHbIi pexuM npuMenenys JICKAPCTBEHHBIX IPENapaTos.

3n0posriii 06pas skusmi. Ousnueckue 310POBBE U €70 KPHTCPHH,

Meuxuyeckoe 30poBEe 1 ero Kputepnu. Hpascisennoe 3noposse  ero kputepuy. Tpu
OCHOBHBIC  COCTABIISIONIME 370POBOID ofpasa xu3HK! pexum QHA, TIpaBHIBHOE TNNTauue,
(u3nveckas aKTUBHOCTS U 3aHsTHS COpTOM.

DakTopsl, BMMOWME Ha $IOPOBLE HENOBCKA, — OKpyKaMIas cpesa, npodunakmieckas
BAKIUHHAUKA, CTPECCEL, BPS/HbIC HPHBBIYKH.

AJIKOTONH3M U ero nocaeAcTBHA. HapkoMaHus u ec TNOCNIeACTRYS,

@usnka na caymbe 3M0POBLSA YEROBEKA. AHTPOTOMETDUS H3MEPEHNE NMMHbI H Macch
Tea, CIIUPOMETPHS M KH3HEHHAA eMKOCTb JTETKHX,

Tennosste nameperus u Tennorepanus. Msmepenite aprepuanbHoro sanemnus.

I'unepronns u runoronus. YIBTPasByKOBas AMArHOCTHKA 1 Tepanus.

Onextpotepanus. Jlasepras repanus. Marunmnii PE3OHAHC ¥ PEHTreHOAMArHOCTHKA.

®mooporpadus, Tomorpadms.
Hemonempayuu
Tabmuust, sBuneodparmer o 1 CIIAlIBI IO Teme.,
Ckener 4enosexa. Mynax Topea wenosexa.
Monens monexys JHK.

Mogenn riasa, yxa, TOYKH, HEPBHOH CHCTEMBI YeNOBEKA, KOKH,



Ckener yenoneka.

Hamepenne nynsca, AABIICHHS, OCTPOTHI SPEHHS, TEMITEPaTyp PHI TeNa.

Komnexum:  suramummsix [IPCNapaTos, MEMMUMHCKMX — TOPMOHATBHBIX NPenaparos,
JIEKAPCTBEHHBIX (OPM pasTHuHOro AIPEraTHOTO COCTOAHUS, JIEKAPCTBEHHbIX dopm pazmuusoro
CIEKTpa AEHCTBHUA.

Buyperosas n KCAHTONPOTEHHOBAsA PEAKIIMH 1S NpenapaTa MHCYHMHA,

Hoprpers: BEnaoumxcs YHCHBIX, BHECIUNX 3HAUMTENLH b BKAAN B dapmakonoruio.

Poctomep, Meanumnckue BECBI, CTHDOMETD, DTYTHBIL M 3JeKTPOHHEI TEPMOMETPEL,
TOHOMETPLI PA3THYHBIX BHAOE, JlasepHas ykaska,

Jlabopamoprsre onvimu:

1. H3yuenue unctpyxamu no TIPUMCHEHMIO AllTEYHBIX PENIAPATOB BUTAMMHOB, Onpenenenue
pH pactsopa Butamuna C.

2. Onpenenenne pH cpeapt PaCTBOPa acHpUHa.

Tpaxmuueckue paGomu

5. Cosmait auno.

6. OUeHKa HHAMBH IyanbHOrO YPOBHS 310POBBA.

7. Ouenxa 6uonorunueckoro BO3pacTa,

8. Onpenencrne cyrounoro PalHOHa NHTAHHS.
Tema 5. Copemennoe €CTECTBO3HANME Ha C1yxbe YeqoBeKa (23 4)

DneMeHTapHsI u neMeHTapuble Yactuim? [Tonstue o (u3nKe BEICOKHX 2Hepruf. Jluueitn it

YCKOpHTENS 3neMeHTapm,1x qacTHL, ANPOHHBIH KOﬂHaﬁHCp.

Henenne atomuoro sapa: TPOTOHBL, HEHTPOHBI. DYHIAMEHTANBHBIE YACTHIIE: JENTOHEI U
KBapku. GoToukbl, Bosonk, AHTHYACTHIIBL.

Bonbmoit anponusit Konnainep. MouTax u ycranoska 6onbmoro AAPOHHOrO KOJMali Aepa.
Mpunmun neiicrens Konnaigepa.

Hpouncxoxnennue macenr. Boson Xurrea. Ipoucxoxaenue Beenennoit. AHTHMHD,

ATOMHast SHepreTuka. [Tonyuenne anextpuueckore Toxa ¢ TTOMOLILIO 3/1EKTPOF eHepaTOpa.

Tpazuunonnas sueprernxa (ruapo-, renno- u arommsre SICKTPOCTAHIIHH } ¥ HETPATULMOHHAS
SHEpreTHKa.

OCHOBHBIE MOHATHS aTOMHOM OHCPreTHKH. PafnoakTusHOCTS, Snepusie peakinn.

ATOMHasi cTanuus 1 npuHLHD ee paboTel. ADC Ha OBICTPBIX HeHTpoHax,

Pannounsotonusre TEPMOIIEKTPHYUECKHE redeparopst (PMTEDnR), npuuusn ux AcHCTRHS.

O6nactn npumenenns ATOMHOM SHepreTHKH.



IepenexTnpst Hemonp30Banus aToMHoH SHEPIeTHKY NOCHE KPYHHEHIINX aBapuit Ha ADC,

IIponoBonseTsennas npobnema u Iyt ee pemeHms, I eorpadma ronoxa u ero HPHINHBL
OcHOBHBIC HANPABEHM B PCLICHHH HPOAOBOILCTBEHHOMN TPOBIEMBL:

- HCNOTB30BAHHE XHMHUCCKHX BEMIECTB (ynoGpemui, PETYIATOPOB  pocTd, (epoMOHOB,
TECTHLMLOB, PENEILIEHTOR);

- co3nanme HCKYCCTBEHHbIX IIPOJyKTOB NUTaHHUS, METOJBI CO3RaHMs
BLICOKONPOH3IBOAUTENLHBIX COPTOB PACTEHH U HOPOR KHBOTHBIX.

Buotexnonorus. Tloustie Guorexsonorms KaK  NpOM3BOAMTENEHOH cumbl ofiectsa,
MCHONB3YIOWeH JHBEIE OPraHy3MEL, 1 GHONOTHYecKHe 1POLECCHI B IPOU3B OJICTBE.

Tpu sTana cranosrenns u passuTis GuoTexHOTOrHM: paHHUil, HOBBIH 1 HOBEHLIII,

Fennas umxenepus. I' CHHOMO/IH GUIMPOBAHHBIE OPraHU3MBI U TPAHCTCHHBIE NPOLYKTHI.
Knetounas umxenepus. Knornposanne. Inbpuonansusic u CTBONOBBIC KJIETKH.

Buonoruyeckan wmxenepns xax MCTON UCIOIL3OBAHMA MHMKPOOPTHHIMOB B KauecTRe
Gropeaktopos mus momyders TPOMBILUICHHOR npoaykunu. OcHoBHBIE HANIPABICHUA UCTONb-
30BAHUS (PEPMEHTATHBHBIX IIPOLIECCOR. Hmmobnnnsosannsie hepmenTs,

Hanorexuonorun. Moustue o HAHOTEXHOJIOIMHY KaK YNpPABIACMOM CHHTE3E MOJIEKYIAPHBIX
CTPYKTYD.

J1Ba nOAXONA B HAHOTEXHOMOTHI: «CBEPXY BHU3» H «CHH3Y BBEPX ».

MonekynsapHsrii cuuTes u camocBopka.

Hanockonuueckoe Bripanmsanue KPHCTAILIOB H IIOJIMMepH 3aLtia. YT Tepoarbie HAHOTPYBKN.

Pusnka n BT Harpesarensusie u ocserurensubie upuGopsl.  PasHoBuasocTH nramm:
HAKAMBARHS, TAIOF CHHBLE, TIOMHHECTICHTHbIE, CBETOHOHBIC.

Mukposonnosas neus (CBY-nieun) u npunumi ee paboTer.

Kunxokpuerannuueckie IKPAHBL M MUCIICH, HX YCTPOHCTBO.

DIIeKTPOHHBIH TEPMOMETp.

Homaumne po6oTs.

Pamuonepenaruukn u pamoupueMunky, Ipraunmnansgoe YCTPOHCTBO  TeneBu3Opa n
TENEBUACHHUS.

CryTHHKOBaA M cOTOBAS CBA3D,

XaMusi n 6wT. Motoume HueTAme cpencrsa. ITOBEPXHOCTH HO-aKTHBRHELE BEIleCTRa
(HAB). Ot6emuBarenn: xummueckue 1 OIITHYECKHE.,

HHcekTnumnas — cpencraa mis GOpsBbI ¢ HaceKOMBIMH,

XHMHYeCKHE CpesicTBa FUIHEHD! 1 KOCMETHKH.

[Tunersre nobasku, nx MapKHpOBKa,

CHHepFeTHKaA rIOHﬂTHC O CHHCPIeTHKE K caMoopranysanuy OTKPBITRIX CHCTEM.



O6mwme npuENHIB cunepreTHky. Touka 6udyprarmn n aTTPaKT.
Ponn CHUHCPIETUKH JUIs H3yYeHUS TNIPHPOIHEBIX 1 COLUABHBIX ABJICHHUH,

Crpyktyprposanye MATEPHANLHOTO MHPa W €ro mayueHue COCUHANBHBIMY  pazienaMu
bu3uKn.

DOpMEI ABMKEHHS Marepum.

ECTCCTBOSH&HHC H HCKYCCTBO. 3onoroe CCYCHHE ¥ ero HCHOJIB30BAHUE B NPOU3BEREHUAX

PXHTEKTYPRI, XUBONUCH, CKYAbNTYpsi. IlochenoBarensnocts @uboHauuy, ee npuMeHemne B
HCKYCCTBE.

PacnpocrpaHeHHocn MIPpaBRJIa 30JJ0TOTO CeYeHus M TIOCIIEI0BATENBHOCTH (I)HGOHK‘!‘{H B

JKHBOH IIpupose.

buonukaun APXHTEKTYpa.

B3anMonpouuKHOBeRHE eCTeCTROH AN 1 HCKYCCTBA.

Hemoncmpayuu

Tabnuusl, BugeodparmenTs u dotorpaduu no Teme,

Ioptpernt . Yensuxa, I Xurrca, J.M.JIenepmana, M.®apanes, A.A Bexxepens,
M,Cmouoscxoﬁ-Kxopu, JL.Meiitaepa, O Tann.

Aabopamoprsie onvime:

1. Mismepenue napamerpos kuctu DYKH.
Tpaxmuuecrkue pabomo:

9. Usysenne sritenns anextpomaruutHoit HHAYKLAW,
10.M3y4eHne 3050T0ro ceqeHus Ha PaBIMYHBIX O6BEKTAX.

PesepeHoe Bpems (4 4)



