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1. IInanupyemble pe3yabTAThl OCBOEHHS Y4eOHOTI0 NpeaMeTa, Kypca
€CTeCTBO3HAHMS

B pe3yabTare m3ydyeHusi yueOHoro mpeamera «EcTrecTBo3HaHMe» HA YPOBHe CpelIHeEro
0011ero oOpa3oBaHus:
BbinmyckHuK Ha 0230BOM YPOBHE HAYYHMTCS:

JEMOHCTPUPOBATh HAa IpPUMEpax PoJib €CTECTBO3HAHHUS B Pa3BUTHUU YEJIOBEUYECKON LIMBWIN3ALNY;
BBIJICJISITh IEPCOHAIBHBIN BKJIA]] BEIMKHUX YUYEHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HAYK;

IPAMOTHO [PUMEHATh E€CTECTBEHHO-HAyYHYI0 TEPMHHOJOTHIO IIPU  ONUCAHUU  SIBICHUUI
OKpY’KaloIllero MUpa;

00OCHOBAHHO TMPHUMEHATH MPHOOPHI AT M3MEPEHUS M HAONMIOACHUS, WCIOJB3Ysl ONMHCAHUE WU
MPEITIOKEHHBIN aITOPUTM SKCIIEPUMEHTA C LIEJIbIO MONyYeHHUsl 3HaHUN 00 00BEKTE U3yUeHUS;

BBISIBJISITH XapaKTep SBJICHHUM B OKPYXKAIOLIeH cpene, MOHUMATh CMBICT HA0JI0/IaeMbIX MPOIECCOB,
OCHOBBIBAsSICh Ha €CTECTBEHHO-HAyYHOM 3HAHUU; MCIIOIb30BaTh I OMUCAHUS XapaKTepa MPOTEKAHUS
MPOIECCOB (PU3NUECKUE BETMUMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH;

OCYIIECTBIISITh MOJICIMPOBAHUE TMPOTEKAHHUSI HAOJIOJaeMbIX MPOIECCOB C Y4YETOM TIpaHUIl
MIPUMEHHUMOCTH UCIIOJIb3YyEMBIX MOJICIIEH;

KPUTHUYECKH OLIEHWBATh, WHTEPIPETHUPOBATH U 00CYXJIaTh HH(OPMALIMIO, COAEPXKAIIYIOCS B
coobmenusix CMU, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-
Hay4YHOU KOPPEKTHOCTH; JA€JIaTh BHIBOJbI HA OCHOBE JIMTEPATYPHBIX JAHHBIX;

MPUHUMATH APTYMEHTUPOBAHHBIE PEIICHUS B OTHOILIEHUHU MIPUMEHEHHSI Pa3HOOOPa3HBIX TEXHOIOTHIA
B Ipo(heccnoHabHOM 1eATENbHOCTH U B OBITY;

U3BJIEKaTh M3 OINHCAaHUS MalIMH, MNPUOOPOB U TEXHUYECKUX YCTPOHCTB HEOOXOIUMBIE
XapaKTEPUCTHUKU JJI1 KOPPEKTHOI'O UX UCIOJIb30BaHUS; OOBACHATh MPUHIIUIIBI, IOJI0KEHHBIE B OCHOBY
paboThI IprOOPOB;

OpPraHMU30BBIBATH CBOKO JEATEIBHOCTh C YYETOM NPHUHLMIIOB YCTOMYMBOIO Pa3BUTHUS CUCTEMBI
«TpUPOAa—O00IIECTBO—UEIOBEK» (OCHOBBIBAsICh HA 3HAHUSX O Ipolieccax MepeHoca U TpaHchopMaluu
BEIIECTB M DHEPTrUil B OSKOCHUCTEME, Pa3BUTUU M (YHKIIMOHUPOBAHWUU OUOChEpBI, O CTPYKTYype
MOMYJIALUY U BUJIA, aJalTallUsIX OPraHU3MOB K cpejie 0OUTaHMsl, CBOUCTBAaX 3KOJOTMUECKUX (PaKTOPOB;
PYKOBOJICTBYACh TPHHIUIIAMH PECypcocOepekeHuss U 0e30MacHOro MPUMEHEHHUs MaTepHajioB H
TEXHOJIOTHI; COXpaHssi OMOJIOTHYECKOE pa3HOOOpasue);

00OCHOBBIBATh ITPAKTUUYECKOE UCIIOJIb30BAHKE BEIIECTB M MX PEAKIIUN B TPOMBIIIIIEHHOCTH U B OBITY;

O0OBICHATH POJIb OIMPEACIICHHBIX KJIIACCOB BCUICCTB B 3aIpsI3HCHUU Opr)KaIOIJ_[Cﬁ CpCabl;



JIeiCTBOBATh B paMKaX MpaBUJI TEXHUKHU O€30MaCHOCTH U B COOTBETCTBHM C MHCTPYKIUSMHU IO
NPUMEHEHHIO JIEKAPCTB, CPEICTB OBITOBOM XMMMH, OBITOBBIX SJEKTPUUYECKUX MPHUOOPOB, CIOKHBIX
MEXAaHHU3MOB, [IOHMMasi €CTECTBEHHO-HAy4HbIE OCHOBBI CO3/IaHUS ITPEANINCAHUI;

(hopMHPOBAaTh COOCTBEHHYIO CTPATETHIO 37J0pPOBbecOeperaroniero (paBHOBECHOT0) MUTAHUS C YYETOM
OMOJIOTMYECKON 11e1ecOo00pa3HOCTH, POJM BEIIECTB B IMHUTAHUU U IKU3HEICSATENBHOCTH >KHBBIX
OpPraHHU3MOB;

OOBSICHATH MEXaHU3M BJIMSHHUS HA )KUBbIE OPTaHU3MBI JIEKTPOMArHUTHBIX BOJIH U PAJHOAKTUBHOTO
M3JIy4eHUs, a TaKXKe JIEHUCTBHS aJKOIojs, HUKOTHMHA, HAPKOTMYECKUX, MyTareHHbIX, TEPATOIE€HHBIX
BEILECTB HA 3/I0POBbE OpraHU3Ma U 3apO/IbIIIEBOE PA3BUTHE;

BBIOMPATh CTPATErHi0 MOBEICHUS B OBITOBBIX M YPE3BBIYANHHBIX CHUTYalMsIX, OCHOBBIBASCH Ha
MOHMMaHHH BIIMSIHUS HA OPTaHMU3M 4elloBeKa (PU3MYeCKHX, XUMHUUECKUX U OMOIOTHYECKUX (PaKTOPOB;

OCO3HAaHHO JEWCTBOBaTh B CUTYyallUd BBIOOpA MPOAYKTAa WM YCIYTH, MPUMEHSS €CTECTBEHHO-

HAayYHbIC KOMIICTCHIIUU.

BbinycKkHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHUTHCSH:

BLINONHAMb — CAMOCMOSIMENbHblE — IKCNEPUMEHMbL,  PACKPblealowjue  NOHUMAHUE  OCHOBHbIX
eCmeCcmeeHHO-HAYUHbIX NOHAMULL U 3aKOHO08, COOI00as npasuia 6e30nacHol pabomuvl, NPedCmasisams
NoJyYeHHble pe3yibmamvl 8 MAOIUYHOL, 2pauyuecKoll uiu mexKcmosou gopme; Oenamsv 6bl800bl HA
OCHOB€ NOJYUEHHBIX U JUMEPAMYPHLIX OAHHBIX,

OCyUecmenams  CaAMOCMOSMENbHbINL  YHeOHbll  NpoeKm  Ulu  UCCLed08aHue 6  obracmu
eCmeCcmeo3HaHUsl, GKIIOYAIOWULL ONpedelieHue membl, NOCMAHOBKY UYelu U 3a0ay, GblOSUdNCEHUEe
eunomesvl U Nymeu ee 3KCNePUMEHMANIbHOU NPOGepKU, NpoGedeHuUe SKCHePUMEHMA, AHATU3 €20
Pe3yIbmamos ¢ yuemom NoSPeutHoCmu UsmepeHuss, QOpMyIuposanue 8bl80008 U NPeOCmAasieHuUe
20M0B020 UHPOPMAYUOHHO20 NPOOYKMA;

obcyscoams  cywecmeyiouue  JIOKAIbHble U PEeCUOHANbHble  Npobaemvl  (IKono2udecKue,
9HepeemuyecKue, cbipbegvle U m.0.); 000CHOBbIBAMb 6 OUCKYCCUU B03MOMNCHbIE NYMU UX PeuleHus,
OCHOBbIBASACH HA eCNeCMBEHHO-HAYYHbIX 3HAHUAX,

HAXo0umv 63auUMOCEs3U MeHcOy CMPYKMypou u QYHKyuel, npuduHou u ciedcmeuem, meopuetl u
Gaxmamu npu ananuze nNPOOIEMHBIX CUMYaAyull U 0OOCHOBAHUU NPUHUMAECMBIX DeUleHUll Ha OCHOGe

eCmeCcme€erHHO-HayYHblx 3H(1H1/l11,' nokKasovleamnib 63auUmMoCe83b MeDfCOy obnacmamu ecmecmeeHHblx HAayK.

2. Conep:xaHue y4eOHOro npeamera, kypca ecrectso3nanusi 10 kiacec.
|. BBenenue (2 u)



BBenenne B ecrectBozHanue. [lpupoma-cpena oOuTaHUS M = HCTOYHUK OKM3HH  YeJIOBEKa.
B3auMooTHoOIIEHHS YenoBeKa W MNPUPOABI, UX AualiekTuka. [Ipupona — HCTOYHMK TBOPYECKOTO
BJIOXHOBEHMUS JEATEINIEH HCKYCCTBA.
EctecTBo3HaHue — enquHCTBO Hayk o mpupojne. Matepus u ¢opMbl ee cyuiecTBoBaHus. J(nanexkTuka
ecrecTBO3HaHUA. OCHOBHBIE 3Tallbl €ro pa3BuTHUs. [loHsTHE O €CTECTBO3ZHAHUH, KAK CUCTEME HAyYHBIX
3HaHUU O MPUPOJE.
Hemoncmpayuu. BuneodparmeHTs! (TI0Js1 CeTbCKOX03SIMCTBEHHBIX YTOIUH, KAPhEPHI IS TOOBIYH YT
U pyAbl, METAIUTypruyecKkue KOMOMHATHI, ra3o- U HedrenpoBoasl, ¢iaotuwaun, ['DC, TOIl u ADC,
MOCJICACTBHS 3€MIIETPSICEHUI U IyHaMH, UCUE3HYBILIME BUAbl PACTEHUN M KUBOTHBIX); PEIPOAYKIIUU
KapTUH BETUKUX XYJ0KHUKOB C Tiei3axkamu U apyrumu o0bektamu npupoabl (Lumkuna, JleButana,
AiiBazoBckoro, FKJoHa u 1p.); My3bIKalbHbIE (DPArMEHTHI, TOCBSIIECHHBIC SBICHHUSIM TPUPOIBI
(HaiixoBckuit, Cen-Canc, berxoBen u ap.).
[TopTpeThl yueHBIX-eCTeCTBOMCIBITATENEH, BUCO(PPArMEHTHI IO UCTOPUU BOSHUKHOBEHHS U PA3BUTUS
(GU3HUKYN, XUMUHM B OMOJIOTUU

I1.EcTecTBO3HAHME ¥ MeTObI MO3HAHUS MuUpa (15 4)
B3aumoceasv mercoy HaAYKoIl u mexHON02UAMU
Hcmopus uzyuenus npupoovl. Ilpozcpecc 6 ecmecmeeHHbIX HAYKAX U €20 8KILAO 8 pa3eumue YUSUIUIAYUU.
Memoovl HayuyHo20 nNO3HAHUA U UX cocmasisAwue. HaOIOeHue, UMepeHue, IKCnepuMeHm,
MoOenuposanue, unomesd, 6bl600, nocmpoeHue meopuu. @opMbl MMO3HAHUSA: HAYYHOE U HEHAYYHOE.
JlBa  ypoBHS  HAyYyHOrO  TO3HAHWUSA:  OMIUPUYECKHH  (UYBCTBEHHBIH,  OIIBITHBIN) u
TEOpeTUYeCKHil (paloHanbHbIi). MoenupoBaHre Ha TEOPETHYECKOM YPOBHE TO3HAHHS U THUIIBI
Mozenel (uaeaslibHas, aHaJIOTUs, MareMarudeckas). Poib MBICIEHHOTO OJKCIIEpUMEHTa |
MaTeMaTU4eCKOro MOJICIIUPOBAHUS B CTaHOBJICHUH u pa3BUTHHI €CTECTBEHHBIX
HayK. QyHOaMeHMAalbHble NOHAMUSL eCIMeCMBO3HAHUSL.
Azvik  ecmecmeo3nanusa. buonozus. buonorndeckass CHUCTEMAaTHKa M €€ BaXHEWIIUME TaKCOHBI.
bunomunanbHas HOMeHknartypa. I[lonstue Buma. CuctremaTHka >KUBOTHBIX. [loHSITHE TOPOBL.
Cucremaruka pactenuil. [lonsitue copta. buonornyueckas HoMeHKIIaTypa — OCHOBA MpodhecCuoHaTbHOM
nesTenbHOCTH. Xumus. TpuBuanbHble Ha3BaHUs. PaimoHanbHas HOMEHKIatypa. MexayHapoaHas
HomeHknarypa MIOITAK.
XUMHYECKHUE IEMEHTHI M TIPOUCXOXKICHHE UX HazBaHuil . Kiraccudukammsi HeopraHW4eCcKUX BEIIeCTB
(OKCHIBI, KACTOTHI, OCHOBAHMS, COJIM) U MPHUHIMIBI 00pa3oBaHusl WX Ha3BaHwil. Dusuxa. EauHUTIBI
u3MepeHus (pu3nuecKkux BenuyuH Ha Pycu. EnuHuibe namepeHus Gu3nuecKux BEIMYUH B HEKOTOPBIX
IPYTHUX CTpaHax. MexXIyHapogHas CUCTeMa eIMHUIL n3MepeHus puznueckux BennunH — CU. OcHOBHBIE

U TPOU3BOJAHbBIE €IMHUIIBI H3MepeHus ¢puznyeckux Benuuud CH.



Ecmecmeennonayunvie nonamus, 3akonsl u meopuu. EcTecTBeHHOHay4HbIe TOHATUSA. KOHKpEeTHBIE
U abCTpaKTHbIE €CTECTBEHHOHAyUYHbIE MOHATHS. 3aKOHBI E€CTECTBO3HAHUS. EcTeCTBEHHOHAayuyHBIE
teopun. OmnmcarenbHble TEOPUM U OOBACHUTENbHBbIE TeopuH. [IporHosupyromas  poib
€CTECTBEHHOHAYYHbIX TEOPUH.

Ecmecmeennonayunaa  Kapmuna  mupa. Kaptunslt  mupa:  penuruosHasi,  ObITOBaf,
XyloxxectBeHHas1. Ecmemceennonayunasa kapmuna mupa (EHKM). OBomonua EHKM u ee sramnsr:
apUCTOTEIIEBCKUM, HBIOTOHOBCKUM, OHHINTEHHOBCKAas peBoyronusA. [IpuHIMNBI 1MO3HaHUSA B
€CTECTBO3HAHMU: COOTBETCTBHUS, IONIOJHUTEIBHOCTH, IPUUNHHOCTH, CAMMETPHH.

Mupul, 6 Komopubix mul Hcugem. [lpumepvl cucmemamusayuu U Ha2AA0H020 NPEOCMABIEHUs. HAYYHO20
3HAHUA: NPOCMPAHCMBEHHO-8PEMEHHbIE XAPAKMEPUCMUKU (HAHOMUD U  MUKPOMUD, MAKPOMUD,
mezamup). 'paHUIIBI MUPOB U YCIOBHOCTb ITHUX TPaHHL. Pojb HAYYHBIX OOCMUNCEHUU 8 CO30aHUl
HOBbIX mexHono2ul. Jeonoyus mexnonozui. [TpuOopbl 1 M3ydeHHUs MUPOB, UX OSBOIIOIUS OT
cBETOBOro Mukpockomna P.I'yka no ckanupyromero TyHHenbHOro Mukpockoma (CTM) u aromHo-
cuinoBoro mukpockona (ACM). MonekynsipHoe pacrno3HaBaHUE M €r0 pojib B NPHUPOAEC W KU3HU
yenoBeka. KomnbroTeps! Oyay1ero.

Hemoncmpayuu. Ioptpetsl yuensix- ectrectBoucnbitareneit (I'.I'anmunes, [I.Menneneesa, I'.Mennens,
H. bekeroBa, M. ®apazes), pa3nuuHble MarepHalbHble (Qu3ndeckue (dJIeKTpodopHas MalImHa —
MOJIENIb MOJIHUHM, KPUCTANTHYECKHE PEIIETKH PAa3JIMYHBIX THUIOB), OMOJIOTHYECKHE (MYJISKH I[BETOB,
OpraHoOB TeJia YelloBeKa), reorpaduueckue (rao0yc, KapTa, TeLTypuid),

XUMHYECKHEe (IIapOCTEp>KHEBbIE U OOBEMHBIE MOJENU MOJEKYN pa3lu4HbIX BemecTB). Crailasl ¢
MoJiesisiMu cTpoeHust aroma TomcoHna u Pesepdopaa.

OTHOCHTENBHOCTH MOHATHS ITyCTOTHI. Paznuunble pu3nueckrue, XMMUYECKHE U OMOIOrMYeCKUE MOIEIH.
[Toptpersr Apucrorens, K.JIunnes, Y. JlapBuna; BuaeopparMeHThl C TaKCOHaMH B OOTaHHMKE U
300JI0TUM U TPUMEPHl CHCTEMaTHUKH OTACNbHBIX PACTEHWH W IKUBOTHBIX. Tabmuia, craia wim
Bungeodparment «Homenknatypa MIOITAK»; Tabmuiel wiam cinaiiipl ¢ aHUMalUsSMHA O OOIIUM
MPUHLIMIIAM 00pa30BaHUs Ha3BaHUM Ba)KHEHIIMX KJIACCOB HEOPIaHWYECKUX COEIMHEHUN — OKCH[IOB,
KHCIIOT, OCHOBaHUS, COJIEH, - U UX KIacCU(PUKAIIHU.

[Toptpetst Oma, Kynona, Hetotona, DifHITeitHa U Ip.; TaOIUIIBI OCHOBHBIX M MPOU3BOIHBIX €IUHUIL
CH; nunamuyeckue BHUACO(PArMEHTHI, WUIIOCTPUPYIOLIUE BaKHEWIIME TOHATUA  (PU3UKHU
MPUMEHHUTEIPHO K TeM€ Ypoka; ciaiin win BuaeopparMeHT «CTapopyccKkue eIMHMIIBI U3MEpPEeHUs
HEKOTOPBIX (PU3MYECKUX BEIUYUH». Tabmuibl U BUAEOPPArMEHTHI, WLTIOCTPUPYIOIINE BaKHEHIINE
MOHATHSI, 3aKOHBI W TEOPUM E€CTECTBEHHOHAYUYHBIX JUCLUUIUIMH IO KypCy OCHOBHOW IIKOJIBI.

BI/IILCO(I)paFMCHTLI M CJaMIbI 110 3BOJIOLUU MHKPOCKOIIOB.



Jlabopamopuvie onvimei. 1. [locTpoeHre paBHOCTOPOHHUX TPEYTOJILHUKOB U3 CIIMYEK Ha MJIOCKOCTU U
B mpocTpaHcTBe. 2. MmtocTpanusl NpUHIUIA COOTBETCTBUS. 3. MoaenupoBaHue MpHUHIUINA PabOThI
CKaHUPYIOIIEro MUKpockora. 4. Jloka3areabCTBO OSIKOBOM IPUPOIBI (PEPMEHTOB.

IIpaxmuueckas paboma Nel. IMnupuyeckoe Mo3HaHUE B U3yUYEHUU €CTECTBO3HAHUS.

Ilpakmuueckass paboma Ne2. [locTpoeHHE€ TPOCTPAHCTBEHHBIX MOJCICH HEOPTraHWYECKUX H
OpPraHUYECKUX COSAMHCHUN B COTIOCTABICHUH C UX CBOMCTBAMH.

Ipaxmuueckas paboma Ne3. HabnroneHue 3a ropsiieit cBeuoit

Ipaxmuueckas paboma Ne4. Habmonenue 3a U3SMEHEHHEM TEMIIEPaTyphl JIbJa U €r0 COCTOSIHUEM MPU

Harp€BaHuu

II1. Meramup. OcBoeHre KOCMOCA U €0 POJIb B ;KM3HH YesaoBedecTBa (12 1)

XpOHONOrMsI ACTPOHOMHUYECKMX IIPEICTAaBICHUM M OTKPBITUH: TE€OLEHTPUYECKAss CHUCTEMA
MHpa; AHTPOIOLIEHTPUYECKas CUCTEMa MHUpPa; TeIHOLEHTpHUYEecKas cucremMa Mupa. AcTpoHoMsl 16-19
B.B. U MX BKJaJ B pPa3BUTHE MNpeICTaBlIeHUN O BceneHHON. Bcenennasa: meopus 603HUKHOBEHUA,
CmMpyKmypa, cocmas, 380a0yus. ACmpoHoMUs KaK HAYYHbll (QYHOAMEHM OCB0€HUs. KOCMUYUECKO20
npocmparncmea. KocMoiiorus. Bxnan OTE€YECTBEHHOM HayKu B MHUPOBYIO
KOCMOJIOTUI0. Pakemonocumenu, UCKYCCMEEHHble CNYMHUKU, opoumanvHule cmanyuu,
nianemoxoowl. OpOutansHas actpoHomudeckas odcepsaropusi (OAQ). Hcnonvzosanue cnymuukogolx
cucmem 6 cgepe ungopmayuonnvix mexnonoeui. Cospemennsvie HAYUHO-UCCIE008AMENbCKUE
npocpammvl NO U3YYEHUI0 Kocmoca u ux 3uauenue. IIpodnemvl, césasanHvle ¢ 0CB0EHUEM KOCMOCA, U
nymu ux pewernus. MeocoynapooHoe compyOHu4ecmao.

1V. O60s10uku 3emun: autocdepa, ruapocdepa, armocdepa (13 4)

Cmpoenue 3emnu. J/lumocgpepa. Buytpennee ctpoeHue 3eMIIN U €€ XUMUYECKUid coctaB. CTpoeHue
u coctaB JuTochepsl. MuHepassl U TopHble mopobl. Pynabl. JIuTocdepHbie IINThL. 3eMIIETPSICEHUS.
Ilxana Puxrepa. MHTEeHCHBHOCTD 3emueTpsacenuii. LlyHamu.

Tuopocgpepa. Oxeanvt u mopa. CoctaB ruapochepbl. MupoBoii okean. Mops. Herunuunbie
Mopsa: CapraccoBo, Kacnuiickoe u Apansckoe. Tema MoOps B MPOU3BEACHUAX MHPOBOU
XYJ0’)KECTBEHHOU KYJIbTYPBI.

Boowt okeanosé u mopeii. XuMruueckuii cocraB MOpCKOM M okeaHudeckod Boabl. [Ipomuiute. Jlen B
okeaHe. ['pennannus. AHrapkruna. [[Bukenne Bog Muposoro okeana. [Ipunusel u oiinBbl. Mopckue
TedeHusl. TUIbl KIMMaTa.

Boowt cywiu. Bonwl cymu u ux knaccuukanms. Poxpnuku. ['elizepsl. MuHepanabHbE BOJIBI M HX
KJaccuukanus. [TpobGaema npecnoit Boabl. O3epo baiikan. Kapcrossle siBieHust u odpazoBaHue

CTaJIaKTHTOB M CTAJarMUTOB. AHOMAaJIbHEIC CBOMCTBA BOJABI 1 UX 3HAYCHUC B IIPUPOJEC.



Ammocepa. Ilozooa. Atvmochepa u ee cocta. BeprukanpHoe ctpoeHue arMocdepsl: Tporocdepa,
ctpatocdepa, mezocdepa, Tepmochepa, skzochepa. CoctaB Bozayxa. O30HOBBIE ABIPHI U TAPHUKOBBIN
addekr. [lorona u knmumar. Ammocgheproe oasnenue. Bemep. AtrmochepHoe nasnenue. Kecconnas
U BbICOTHAs 00se3HU. L{UKIIOHBI 1 aHTUIHUKIOHBL. ATMOchepHble PpoHTH. BeTpa u uxX BUABL: KB,
cMepy, aHTHIaccar, maccar, Opu3, (eH, Oopa, CHPOKKO, MYCCOHBI, Tal(yHBI, yparaHbl, CMEpUH,
TOPHAJIO.

[Ixana bodopra.

Baasxcnocmo 6030yxa. BnaxHocTh Boznyxa. Ilcuxpomerp u I'mrpomerp. Touka pocel. O0naka, ux
dhopmbl 1 pazmepsl. Tyman. Ocagku u ux TUIbL Pamyra.

Hemoncmpayuu. OOpa3sl pyl, MUHEPATIOB ¥ TOPHBIX TIOPOJI, pU3HUECcKas KapTa MoJIyIapui, aTaachkl.
KapTtel: Mopckux Teuenuit, pusnyeckue kapTel Mupa u Poccuiickoit @eneparui.

Buneodpparmentsl u ¢dotorpadumu mo Teme ypoka: CTpPOCHHE 3eMIIHM, 3eMIICTPSICEHHs, ILyHaMH,
pa3iIMYHbIe OKEaHbl U MOPsI, aiicOepru, MOPCKHE TeUSHH s, POJAHUKH, Teii3epsbl, 03epo baiikan, kapcToBble
SBIICHUS (CTAJIAKTUTHI ¥ CTaJIATMUTHI ), aTMOC(epa 1 €€ COCTaB, IUKIJIOHBI M aHTUIMKIIOHBI, BUJIBI BETPOB,
TyMaH, paayra, OCaJKy pa3JIMuHbIX TUIOB. Penponykuuu kaptuH - M. AliBa3oBckuil «/leBATbIi Ban»,
W. Jlesutan «beper Cpeauzemuoro mopsi», M. [umkun «Ha 6epery mops», JI. Jlaropao «Mope», A.
PrutoB «Ha romy6om mpocTtope»; hparMeHTsl My3bIKadbHBIX MpousBeaeHuii - H. Pumckuii-Kopcakos
«Canxo», K. [ledroccu «Mope», M. PaBensb «Jlonka B okeane» u3 coopHuka «3epkanay, I1. HaiikoBckuii
«Jlebequnoe o3epo», M. Mycoprckmii  «CHerypoukay. [IpeBpalieHusi HepacCTBOPUMBIX KapOOHATOB
KaJIBIIMS U MarHus (CpeIHUX COJICH) B PACTBOPUMBIC THIPOKAPOOHATHI (KHUCIIbIC COJIM) U OOpaTHO —
OpUYMHAa O00pa30oBaHUs CTAJAKTUTOB M CTAJIarMUTOB. MozenupoBaHME MapHUKOBOro 3ddekra.
[Tpubopsr: 11t u3MepeHust atMmocdepHoro AaBieHus (0apoMeTpbl), 171 U3MEPEHUS BIIaXKHOCTHU BO3/1yXa
(TUrpomeTpsl).

Jlabopamopuvie onvimol. 1.M3ydeHue coctaBa rpanura. 2. MoenrpoBaHie BEICOKON MITOTHOCTH BOJIBI
MeptBoro mops. 3. Pacmmpenue BoJibl P HArpEBaHUH.

Ilpakmuueckas paboma Ne 5.3yuenre KOJUIEKIIUUA TOPHBIX TOPO/T

Ipaxmuueckas paboma Ne 6.VI3yuenue napaMeTpoB COCTOSIHUS BO3/AyXa B KaOUHETe.

V. Makpomup. Hayka 00 okpyxkarouieii cpege. buocdepa. (21 )

/Ku3ne, npuznaxu scu6ozo u ux omnocumenvnocms.  OCHOBHBIE CBOMCTBA KMBOTO OpraHU3Ma:
€IMHCTBO XUMHYECKOIO0 COCTaBa, OOMEH BEUIECTB, CaMOBOCIIPOM3BEACHHE, HACIEICTBEHHOCTD,
W3MEHYUBOCTb, pa3BUTHE u pocr, pa3apakuMoCTb, JTUCKPETHOCTh u
L[EJIOCTHOCTh, 3HEPrO3aBUCUMOCTD.

JKuBble cucTeMbl, Kak CaMOyIPABIISIOINECS, CAMOPETYIUPYIOLINECS, CAMOOPTaHU3YIOLINECS CUCTEMBI.

Tpu Hauana tepmoauHaMuku. lloHsTHE SHTpOIMH.



Ilpoucxosrcoenue sncuznu na 3emne. (OCHOBHBIE THIIOTE3bl MPOUCXOKICHUS KU3HM Ha 3eMmiie:
KpEalMOHU3M, THUIOTe3a CaMOIMPOU3BOJBHOIO 3apPOXKICHUS JKU3HH W3 HEKHUBOTO, KOHIICTIIUS
OuoreHesa, TUMNOTE3a MAHCHEPMHUHU. [HIOTE3a NPOUCXOXKICHHUS JKU3HU IyTeM OHOXMMHUYECKON
sBosronnu (runote3a Onapuna—Xosnaeina). Jluckyccust 0 BO3MOKHOCTH CYIII€CTBOBAHUSI BHE3EMHBIX
[ABUJIN3ALIUHA.

Xumuueckuii cocmaé knemku. XUMUYECKas OpPraHU3alMs KIETKM Ha aTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakpoaneMeHTbl. MUKpoaeMeHThl. MOJIEKyISpHbI YPOBEHb XMMHYECKOW OpraHu3aluu
KJIETKA (MOJIEKYJISIpHBIN cocTaB KieTku). Heopranuueckue coeanHenus kKieTkd. Boma u ee poub.
Mumnepanbabie conu. OpraHnyecKre BelecTBa KIETKH.

Ypoenu opzanuzauyuu sncuznu. Knetounslii ypoBeHb OpraHu3alMu >KU3HU Ha 3emiie. TkaHeBbId
ypoBeHb. THIIBI TKaHEH >KUBOTHBIX (PMHUTENIUATbHAS, COCIUWHUTEIbHAS, MbIIICYHAs, HEPBHAsA) U
pacteHui (o6pazoBarenbHas, MOKPOBHA, OCHOBHasT ¥  TMPOBOAAIIAS). OprauHslii
ypoBeHb. OpraHu3MeHHbI ypoBeHb. [lomynsSMOHHO-BHAOBON ypoBeHb. buoreoneHoTHYeCKHii
ypoBeHb. buonienos. buocdepHsblil ypoBeHb.

Ilpoxkapuomul u sykapuomet. I1pokaproThl U dyKapuoThl. bakTepun u nx knaccudukanus: mo gopme
(GanuIbl, KOKKH, CIIUPUILIBL, BUOPUOHBI), IO TUITY MUTAHUS (canpo@UThl, MAPA3UTHI), IO OTHOLICHUIO
K Kucnopoay (aapo0sl, aHadpoOsl). OCOOEHHOCTH CTPOCHHUS OAKTEpUN U UX JKU3HENEATEIbHOCTH. Ponb
OaKTepuu B MPUPOJIC U )KU3HH YeioBeka. [lmanobakrepun (CHHE-3eJICHBIC BOJAOPOCIH) U OCOOSHHOCTH
UX CTPOEHUS U kU3HenesaTenbHocTU. Poibs nnanobakrepuil B npupoje. CTpoeHue KIETKH 3yKapHOTOB.
Knemounaa meopusa. Ilpocmeiimue. Bupycel. Knerounas teopus u ee nomnoxkeHus. lIpocreifmue:
KTYTUKOBBIC, pECHUYHbIE, amMeOOuaHbIe. 3HAYEHUE MPOCTEHIINX B MPHUPOJE M KU3HU YEIIOBEKa.
Bupycol. CrtpoeHue u OCOOEHHOCTH JKU3HEINEATENBHOCTH BUpPYcOoB. BupycHble 3aboneBaHus
yenoeka. BUY u CITN/. T'pu6sl. Poss rpuboB B pupo/ie U B X034HUCTBE YETIOBEKA.

Ilonamue ouonozuueckoii I6oa0uuu. I6on10yuonnas meopus. llonarue OMOIOTUYECKON HIBONIOIHH.
JITuTenbHOCTh, HEOOpAaTHMBIM XapakTep, HaIlpaBICHHOCTh 3BOMIONWK. (OCHOBHBIE HaNpPaBIEHUS
sBostoiMu. bruonornueckuit mporpecc. buonoruueckuii perpecc. AHTPOIIOT€HE3 U €r0 ATAIbI.
[Ipeanoceuikn co3panus 3BOONMOHHONW Teopun Y.[lapBuHa. Jlormueckas CTpykTypa JapBHHH3Ma
(M30BITOYHAS MHTEHCUBHOCTh Pa3MHOXKEHHs, 00ppOa 3a CyIIeCTBOBAHUE M €€ BUIbI, €CTECTBEHHBIN
ot0op).CunTeTHUecKas Teopus 3BoIOLIKK. MuKkposBomtonua. BumoobpazoBanue (reorpaduueckoe u
sKosiornueckoe).Makpospoironus.  JIBuKyliye  CHiIbI  SBOJIIOIMHM:  MYTAallMOHHBIA  mpoliecc,
MOMYJISIIIMOHHBIE BOJIHBI, U30Js1HsL. DOpPMBI €CTeCTBEHHOT0 0TOOpa: CTAOMIM3UPYIOLIH, ABHKYIIUH,
JU3PYITUBHBIN.

Cospemennvie memoovt noOOEPIHCAHUA YCMOUYUGOCMU OUO2E0UEHO306 U UCKYCCMEEHHBIX

IKocucmem



[TousiTne AKOCHUCTEMBI. buotomn. buonenos. buoreorenos, CTpYKTYypa u OCHOBBI
¢bysnkunonuposanus. OTuuuss OuUoreoneHo3a OT HKocucTeMmbl. HecraOuiabHblEe M CTaOHIBHBIC
JKOCHUCTEMBI. buoreoxumuyeckue mnoToku. Kpyrosoporel BemecrBa. [IpuHIMNBI  yCTOMYMBOCTH
OouoreoreHo30B. HayuHble OCHOBBI CO3JaHHUS W TOJJCPKAHUS HCKYCCTBEHHBIX HKOCHCTEM.
[Tpou3BOCTBO pacTUTEIHHON M KUBOTHOBOAUYECKOM MPOTYKIUU: MPOOIEMbl KOJIMYECTBA U KAaueCTBa.
Knacrepnblif moaxon Kak crmoco® BOCCTAHOBICHHSI OMOT€OXMMHUYECKHX MOTOKOB B HMCKYCCTBEHHBIX
HKOCHUCTEMAX. AHTHOMOTUKH, TIECTUIUIBI, CTUMYJIITOPBI POCTa, YAOOPEHHS U UX IPUPOIHBIC aHAJIOTH.
[IpoGiema ycToiUMBOCTH TOPOACKUX SKOCUCTEM.

Iluwiesvie uenu. Ixonozusa. IKonozuueckue Gaxmopol. Tunonoruss >XKUBBIX OPraHU3MOB
9KOCUCTEMBI: IIPOJYLIEHTHI, KOHCYMEHTHI, peAyLEHTHI (carrpoduTsr).
Astotpodrl. I'ereporpodsl. Ilonarue o numessix (Tpoduuecknx) nemsx OuoreorneHosa. [lumesas
1ens. J[Ba OCHOBHBIX THIA TPOPUUECKUX IENe — MacTOUIIHBIE (IIeTH BbleaHus1) U JETPUTHBIC (IIeTH
pasnoxenusi). [lumeBas  ceTb.  DKOJOrMYECKHE  MUpPaMHUAbI  (YUCICHHOCTH, OHMOMACCHI,
sHeprun). [IpaBuno 10 %. Ilonarue 06 3xonoruu. OCHOBHbBIE IPOOJIEMBI IKOJIOTUU. DKOJIOTUYECKHUE
(bakTopsl: abnoTHYEeCKHE, ONOTHYECKHE, aHTPOIIOTCHHEIE.

IKonozuueckue npoodaemvl cogpemMeHHocmu

buochepa m ee rpanunbl. Konnenmus sBomonmu Ouochepsr B. W.Bepuanckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE TOAXOMBI B YYCHHU O Omocdepe: dHEPreTHYECKHid, OMOreOXUMUYECKUH,
MH(POPMAIMOHHBIH, IPOCTPAHCTBEHHO-BPEMEHHO, HOOCepHbIi. huocgepa: smanvl hopmuposanus u
cyeHapuu pazeumus. AKTyalbHbIE SKOJOTHYECKHE MpPOOJIeMbl: TJ100albHble, PErHOHANIBHEIE,
JIOKaJbHbIE, WX MPUYUHBI M CIEACTBHS. KOJIOTHYECKHE NpOOJIEeMbl SHEPreTHYECKOH OTpPaCIH.
AnbpTepHaTHUBHAs DSHEpreTuka. PaluMoHambHOE UCHOJIB30BaHUE DSHEPIUU U SHEpProcOepexeHue.
OHeprerudeckas Oe3onacHOCTh. TpaHCHallMOHANbHBIE MPOEKTH B 00JacTH HHEpreTHKU.Metoab
U3Y4YEHMsI COCTOSHMS OKpY’Karoumleil cpeabl. M3MeHeHus oOkpyxkaromel cpenbl, Kak CTUMYJ AJIs
pa3BUTHs HAy4yHBIX MCCIEAOBAHMN M TEXHOJOTMH. ECTECTBEHHO-HayuyHbIE MOAXOIbl K PEIICHUIO
9KOJIOTMUECKUX MpoOJeM, NpupoiocOeperaromme TEeXHOJIOTHH. MexayHapoaHble M POCCUNCKHE
MIPOrpaMMbl pEelIeHUs FKOJIOTHUECKUX MPo0dIeM U UX 3PPEKTUBHOCTD.

IIpoobnemvt omxo00086 u 3azpaznenusn oKpyicaroueii cpeovt

B3aumoceasv cocmoanun okpyscarowieii cpeovt U 300pP06ba 4e106€Ka

Herpanamus  okpyxaromeit cpenpl. [IporpaMMmbl MOHUTOpPHMHIa KadecTBa OKpPYKArOLIEH Cpebl.
3arpsi3HEHUE BO3YIIHOW, BOJHOM Cpelbl, MOYBbI, NMpUYMHbI U ciaeAacTBus. LllymoBoe 3arpssHeHue.
OnextpomarautHoe BozaeiictBue. IIJIK. VYcroilumBocTh opraHmsMa M cpeibl K CTPECCOBBIM
BO3JCUCTBUSAM. 3a00JieBaHMsA, CBS3aHHbIE CO CHIDKEHHMEM KadecTBa OKpPY)KAIOLIeH cpempl.

NunuBuayanpHbie OCOOCHHOCTH OpraHM3Ma TpH BO3JACHCTBUM (PAKTOPOB OKPYKAIOIICH CpEeIIbl.



CoBpeMeHHbIE TEXHOJIOTMH COKpAIICHUsS HETaTUBHOTO BO3AEHCTBUS (PaKTOPOB OKPYKAIOLIEH Cpellbl.
HayuHble OCHOBBI TPOEKTUPOBAHUS 3I0POBOM CpEeIbl OOUTAHMUSL.

Hemoncmpayuu. BuneopparmMeHTs! 1 poTorpaduu o TeMe: mporecchl THUEHHs, OpoKeHne, IPOIEeCCh
TUCCUMMJISLIMU; TPEICTAaBUTENM TPOKAPUOT M JYKApUOT, OCOOCHHOCTH CTPOCHUS BHUPYCOB,
MPeJICTaBUTENN LIapCTBa IPUOOB, IKOJIOTHUECKHE CUCTEMBI, IPUMEPHI MUILEBHIX Iieneil. PacTBopenue B
BOJIE XJIOPOBOJAOpPOZAA (IUCCOLMALUS COJSTHOM KHCIIOTHI), PACTBOPEHHE KPUCTAIOB IE€pMaHIraHara
KaJIMsl WM MEIHOTO Kynopoca B BOJIe, HcrapeHue Bojbl, Auddy3us nmaxydunx BemecTB (0JEKOIOHA) C
ropsiiel TaMIoYKH HaKaJIMBaHUs, HCIIAPEHUE KaIlIi CIIUPTa ¢ GUIBTPOBANIbHOM OyMaru uiu canderku.
Pemponykuuu KapTUH BEIMKHX XYJO0KHHUKOB Ha TeMy OO0XKECTBEHHOTO IPOUCXOXKICHUS KU3HU;
Pa3NUYHBIX TMPHUPOIHBIX OJKOCHUCTeM. TalOmuubl M TUIAakaThl: «XUMHYECKHHA COCTaB  KIIETKW,
«OBOJIIOLIMOHHOE JIPEBO PACTEHUN», «DBOJIIOLIMOHHOE JAPEBO KUBOTHBIX», «IBOJIIOLUOHHOE IPEBO
npuMatoB u yenoBeka». [loptperst A.M. Onapuna u [Ix. b. Xonneiina, T.IlIBanna, JI.1. NBanoBckoro
n O. Jlxennepa, A.Tenciu, B. CykaueBa, O. I'ekkens, B.1.Bepnaackoro, Y./lapsuna. [lnakarsr u
MYJISKM OpPraHOB M CHUCTEM OpraHOB pacTEHHil, 4YeJOBEKa MU >KUBOTHBIX. JleMOHCTpauus mporecca
¢dorocunTe3A.

Jlabopamopuvie onvimei. 1. CBoiicTBa 6enkoB. CBoiicTBa rimoko3bl. CBoiicTBa caxaposbl. CBoMCTBa
Kpaxmarna.

Ilpakmuueckas paboma Ne 7. PacriozHaBaHUE OPraHUYECKUX COCTMHEHUM

Illpakmuueckas paboma Ne 8. 3yuenue paCTUTEIILHOU U dKUBOTHOM KIETKH

Ipaxmuueckas paboma Ne 9. I3yueHrne MUKPOCKOITMYECKOTO CTPOSHUS JKUBOTHBIX TKaHEH
IIpakmuyeckasn paboma Ne 10. VI3yueHue noBeeHUs] MPOCTEUIINX MPOCTEUIINX O] MUKPOCKOIIOM B
3aBHUCHUMOCTH OT XUMHUYECKOTO COCTaBa BOJIHOM Cpe/ibl.

Ipaxmuueckas paboma Ne 11. 3yueHne B3auMOCBsI3€il B UCKYCCTBEHHOM 3KOCHCTEME — aKBapuyMe U
COCTaBJICHHE LIENIEH TTUTAHHUS.

Ilpakmuyeckaa paboma Ne [2. VI3yueHue OBITOBBIX OTXOOB. Pazpabomka npoexma paz0enbHozo
cbopa mycopa.

V1. Abnoruveckue GpakTopbl 1 NIPUCIOCOOIEHHOCTH K HUM KMBbBIX OPraHu3MoB (26 1)
Ocobennocmu krumama Poccuu. 3ona apkmuyeckux nycmuvinv, myHop u

necomyndp. Kimmar Poccun. IlpupogHo-knumaruueckue 30HbI PoccuM: apKTHUECKMX ITYCTBIHb,
TYHJAp, JIECOTYHAp, TaWrd, CMEIIAHHBIX M IIUPOKOJIMCTBEHHBIX JIECOB, JIECOCTENHAsA, CTemei,
MOJIyIYCThIHb, MMyCTBhIHb. Pa3Ho00Opa3ue 1 npucrnocoOJeHHOCTh KUBBIX OPraHU3MOB K TOW MM MHON
IIPUPOIHO- KIIMMAaTUYECKON 30HE.

dnekmpomaznumnasa npupooa ceema. CBer. Pa3zBurue IpeACTaBICHUI O NPUPOJE CBETA.

DnekTpoMarauTHoe u3nydenue. J{muna Bomusl. Yactora konebanwuii. [llkana >51eKTpoMarHUTHBIX BOJTH.



,~Jlydu, pEeHTreHOBCKOE W3JIy4yeHHe, YyIbTpadHuoIeToBOe HW3IydYeHHE, BHUIUMOE HU3IyUYEHHUE,
uH(ppaKpacHOE U3ITyYEHHE U UX POJIb B MPUPOJIE U KU3HH YeTIOBEKa.

Onmuueckue ceoiicmea ceema. JIpovicTBeHHasi npupoaa cBera. DOTOH. 3aKOHBI OTPAKEHUS U
npenoMiieHuss cBera. OTHOCUTENbHBIM IOKa3aresb IpenoMieHusa. DakTopbl, BIMSIOIIKAE Ha
MOKa3aTeNlb IPEJIOMJIEHUS: MIPUPOJIa BEIIECTBA, TEMIEPATypa, AJIMHA BOJHBI MaJAIOLIET0 U3JIyYEHUS.
Pedpaxromerp. ducnepcusi, tudpakuus 1 MHTEpHEpPEeHLIUs CBETA.

Ceéem u npucnocodieHHOCMb K HeEMYy JHCUGLIX Op2aHu3Mo06. BiusHue cBera Ha OpraHMU3aLUI0
KU3HEHHOr0 IMKJIa opraHu3MoB. buoputmbl. ®@otocunre3. Krnaccudukanus pacteHuit Ha
CBETOJIIOOMBBIE, TEHENIOOUBbBIE U TEHEBBIHOCIUBBIE. DOTOTpONU3M. 3HAUECHUE CBETA JJISi OPUEHTALUU
KUBBIX CYLIECTB B IIPOCTPAHCTBE. BHOIIOMHHECLIEHIIUS U €€ POJIb B )KU3HU JKUBOTHBIX.
Buympennaa sunepeus makpockonuueckou cucmemsl. TepMOAUHAMHMKA M €€ IPOTHOCTHYECKOE
3HaueHHE. BHYTpeHHss >HEprusi TepMOJMHAMUYECKOW cUCTeMBbl. IlepBoe Hauano TEpMOJMHAMUKHU.
Tennonepenaua. TemnmonpoBogHocTh. KOHBEKIMSA: €CTECTBEHHAass M NpPUHYAWUTENbHasd. TeroBoe
U3ITyYEHUE.

Tennosoe pasnogecue. Temnepamypa. Bropoe Hauano TepMOAMHAMUKH. KoIMYECTBO TEMJIOTHI.
Tennoemkocts. TemnoBoe paBHOBecue. TepMOIUHAMUYECKHE CUCTEMBI TPEX THUIIOB: U30JIMPOBAHHBIE,
3aKpBITHIE U OTKPBITHIE. TeMiiepaTypa, KaK mapameTp COCTOSIHUS TEPMOJIMHAMUYECKONU CUCTEMBI.
Temnepamypa u npucnocob6aeHHOCMb K Hell HCUBHIX OP2AHUZMOB.

Tepmoperynsiuus B )kMBOM npupoe. TermonpoayKuus 1 Temnooraada. MexaHu3Mbl TEPMOPETYIISIIAN
KUBOTHBIX U pacTeHuil. TemmepaTrypa Tena yenoBeka U ee usnonorudeckast ponb. Knaccudukanus
KUBOTHBIX [0  TEMIEpPaTypHOMY pEXKUMYy Ha TOMOHOTEpPMHbIE  MOUKWIOTEPMHBIE U
rereporepmuble. Kiaccudukanuss oOpraHu3smMoB 10  TeMIEpaTypHOMY HWHTEpBaly OOMTaHHUA
ABPUTEPMHBIE U CTEHOTEPMHBIE. AKKIMMAaTHU3aIMsl. TeMnepaTypHbIil pexuM.

Cmpoenue monexkyavl u ¢uzuueckue ceoiicmea 600vl. (CTpoeHHE MOJEKYIbl BoAbl. Boma kak
pactBoputenb. dusnyeckne CBOWCTBA BOJABI: aHOMajbHAas TEMIIEPATypHAasl 3aBUCUMOCTb IUIOTHOCTH
BOJIbl; BHICOKOE IOBEPXHOCTHOE HATSHKEHHE BO/Ibl; aHOMAJIbHO BHICOKHE 3HAUEHU S TEMIIEPATyp KUIICHUS
U TUTaBJIEHUS BOJIbI; BBICOKOE 3HAUYEHUE TEINIOEMKOCTH BOJIBI.

3HayeHne GU3NUYECKUX CBOMCTB BOJIBI [T IPUPOIBI.

Inekmporumuueckaa  Ouccoyuayua. OCHOBHbIE  TIOJIOXKEHHMSI  TEOPUM  DJIEKTPOJIMTUYECKOU
muccormaruu  (TOJ]). Dnextponutbl W HednekTposuThl. Kiaccudukanus HMOHOB MO pa3IMUHBIM
OCHOBaHUSM. MexaHU3MBbI IUCCOIMAIINH AJIEKTPOJIUTOB C PA3HBIM TUIIOM XMMHUECKO cBs3u. CTeneHb
ANEKTPOIUTHYECKON qucconmanuu. Conu, KUCIOThI M OCHOBaHUs B cBeTe TO/I.

Pacmeopumocmo. pH, kak noxazamenv cpedsvt pacmeopa. PacTBOPUMOCTb U €€ KOJIMYECTBEHHAs
XapakTepUCTHKa — KO3(PQPUIMEHT pacTBOPUMOCTH. MaccoBasi J0Js PAcTBOPEHHOI'O BEIECTBA B

pacTBope.



Bona xax amdonurt. [Tonsitue pH pactBopa. 3nauenue pH B nmpupone. 3nadenus pH ¢puznonornuecknx
KUJIKOCTEN YEJIOBEKA B HOPME.

Xumuueckue ceoiicmea 600bl. XUMUYECKUE CBOMCTBA BOAbI. B3anMoieiCTBUE BOABI C METAJLIAMMU.
BzaumopeiictBue Bonbl ¢ okcuipamu. ['mapartanus. B3aumoneiictBue Boabsl ¢ coisaMmu. ['maposus.
Pasnoxxenue Boabl. [TonsiTie 00 3nexTponuse u GoTonause.

Booa - abuomuueckuii pakmop 6 scuznu pacmenuii. Pois Bosl B Onocdepe: KoIbIOoens )KU3HHU, Cpea
oOWTaHUs, y9aCTHUK OMOXMMHUYECKUX IPOILIECCOB, YYACTHUK CO3JIaHUs OMOTEOIEHO30B, PETrYIsTOP
KJIMMaTa Ha ruiaHete. [MIpoin3 opraHWyecKuxX BEUIeCTB B KHUBBIX opraHuzmax. Kiaccudukanus
pacTeHuii 10 OTHOIIEHHUIO K KOJMYECTBY BOJbI B OKpY’Karolled cpene: TUAATO(GUTHI, THIPO(UTHI,
TUrPOGUTHI, ME30(UTHI, KCEPODUTHI.

Conenocms, kax abuomuueckuit  ¢pakmop. Comu. Knaccudukammst  comeii.  HawmbGomee
pacnpocTpaHEHHbIE  KHCIble  coiu, ux  npumeHeHue. JKectkocte Bogel. Conn  Kak
MuHepanooOpasyromue BemiectBa. Conn — abuoruueckuid paktop. [IpucnocobreHHOCT pacTeHUd U
YKUBOTHBIX K Pa3JIMYHOMY COJICBOMY peKUMY. BimsiHue coiii Ha OpraHu3M 4YeloBeKa.

Ilouea, kax aouomuueckuii ¢paxmop. Ilonstue o mouBe u kiaccudukamus noys. [Iporecc
nouBooOpazoBanus. Dnaduueckue GakTopbl cpeabl U MPUCITOCOOIEHHOCTh K HUM KUBBIX OPTaHHU3MOB.
3HaueHue MOYBBI B IPUPOJIE U KU3ZHU YeJIOBEKa: cpeia OOUTaHUs )KUBBIX OPTaHU3MOB; IdKOHOMUYECKOE
3Ha4YeHHEe, 00JaJaeT TIIOOPOIUEM, OKA3bIBAET CYIIECTBEHHOE BJIMSIHUE HAa COCTaB U CBOMCTBA BCEH
rugpocdepsl 3eMiu, SBISETCS TJIABHBIM PETYJSITOPOM COCTaBa arMocQepbl 3eMild, Ba)KHEUIIHA
KOMITOHEHT OuoreoreHo3a. L{BeT u AuarHocTrka rnous.

buomuueckue  ¢hakmopwvr  oxkpyscarowieii  cpeowvl. buotuueckue  gaxtopel.  buotnueckue
B3aMMOOTHOIIIEHUS MEXAY OpraHM3MaMHu: KOHKYPEHIMs, XWIIHUYECTBO, CHUMOHMO3 (MyTyaslu3M,
KOMMEHCAJIU3M), Mapa3uTu3M (3KTO- U dHA0Napa3uThl). [lpuMepsl OMOTHUECKHUX B3aMMOOTHOIIEHHH B
MIPUPO/IE.

Hemoncmpayuu. Buneodparmentsl u potorpaduu mo TeMe: xapakTepHble OHOTE€OIIEHO3bI TPUPOAHO-
KJIIUMaTH4eCKuX 30H Poccuu; pa3BuUTHE NpeNCTaBIEHUN O MPUPOJE CBETA; OWOIIOMUHECIICHIIHS;
TeIJIoTnepeiada U TETUIONPOBOIHOCTh; OMOTHUUECKHE B3aUMOOTHOIIICHHS MEXK]Ty OpraHU3MaMH;

Kapter: npupoaHo-kinmarnueckux 30 Poccun, mouBeHHast kapta Poccun.

[Hoptpetsr: @. ['pumanbau, X. [Noiirenca, O. @penens, M. Ilnanka, [Ix.Makcsemna, B.B. /lokyuaeBa.
[IIxana snexkrpoMarHuTHRIX BOJH J[)k. MakcBemna. OTpaxkeHue U mpenomiieHue cBera. Jucnepcuu
cBeTa M OOpaTHBIM HKCIIEPUMEHT 10 «CMEIICHHIO» IBETOB. SIBimeHue mudpakiuu. KuBble WiIu
repOapHble SK3EMIUIAPHl MPEICTABUTENCH CBETONOOMBLIX U TEHEBBIHOCITUBBLIX pacTeHUil. Paborta
MPOTUB CHJI BHEIIHETO JAaBJCHHUS 3a CUET PacCHIMPEHHs] Ta3a. OJeKTpu3alus BOAbl. AHOMalabHas
TeMnepaTypHasi 3aBUCUMOCTb IIJIOTHOCTH BOJIbl. HUCXOASIIIIMI MOTOK XOJIOAHOM M BOCXOASIIUN MOTOK

TEIUION BOJbI. Bricokoe IMOBEPXHOCTHOC HATSAXKCHUC BOIBI. PaCTBOpI/IMOCTB BCIICCTB B HCTIOJIAPHBIX U



MOJSIPHBIX ~ pacTBoputTensax. IIpoBepka 31EKTpONPOBOJHOCTH  PACTBOPOB  JJIEKTPOJIIMTOB U
HeantekTposnnToB. Onpenenenne pH pactBopa pasinMuHBIX KUAKOCTEH. B3ammonelcTBue BOIBI C
MeTaulaMd. B3ammopelicTBHe BOABI € OKcugamu. ['uaposnns coineil, oOpa3oBaHHBIX CHIBHBIM
OCHOBaHMEM M cjaboi KucCIoTOM U HaoOOpoT. PacTeHus pa3iWyHBIX TPYII MO OTHOUICHHIO K
KOJIMYECTBY BOJIbI B OKPYXKaIOIIel cpenie (3KUBbIE WK repOapHbIe SK3EMILIAPHI).
Ilepexox cpenHeil conu B KUCIYI0 M HAa000poT. [IpuroroBiieHne K€CTKOM BOIBI U UCCIEIOBAaHHUE €€
coiicTB. [lomyuenue rupokcokapOoHaTa Meau (MajJaxuTa) U UCCIIE0BATh €r0 CBOMCTB.
Jlabopamopuvie onvimul. 1.HabGmonenune wHTEpPEpEHIMOHHONW KAapTUHBI HAa MBUIBHOM IIJICHKE.
2.Ha6monenue nudpakuronHoi kaptunel. 3. HaGmoneHue pacnpocTpaneHuss BOJHBIX PACTBOPOB IO
pacTeHHUIO.
Ipaxmuueckas paboma Ne 3. I3y4eHue npucrnocoOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHMS.
IIpaxmuueckas paboma Ne [4. VI3yueHne BOITHOBBIX CBOICTB CBeTA.
Ipaxmuueckas paboma Ne 15. 3ydueHue nzo0paxeHusi, 1TaBa€MOro JUH30i.
Ilpakmuueckas paboma Ne 16. I3mepenune ynenbHON TEMIIOEMKOCTH BOJIBI.
Ilpakmuueckas paboma Nel7. I3ydeHue k€CTKOM BOJIBI M YCTPAHEHHUE €€ )KECTKOCTH
Ipaxmuueckas paboma Ne 18. iccnienoBanue cpesibl pacTBOpa COJICH U COKa pacTEHUM.
Ipaxmuueckas paboma Ne 19. I3yueHue coctaBa 1moys

VII. IIpocTtpancTBo U BpeMs (44)
[lonsaTna mnpocTpaHcTBa U BpeMeHH. IIpocTpaHcTBO M BpeMs B KiacCM4ecKod MexaHuke HproToHa.
AGcomoTHOe npocTpaHcTBO. OAHOPOTHOCTH TPOCTPAHCTBA.
N3oTponHOCTh mpocTpaHCcTBa. [MHepuumanbHas cucreMa oOTcYeTa W IepBbld 3akoH HproToHa.
[IpeoOpazoBanus ["anumes u TpUHIIMT OTHOCUTEIBHOCTH [ ammest. A6comtoTHoe Bpemsi. CrierinaibHast
teopus otHocutenbHocTH (CTO). JIBa moctynata CTO 1 OCHOBHBIE CJIE/ICTBUS, BHITEKAIOIUE U3 HUX.
Obmas Teopus otHocutenbHocTH (OTO). buopurmel. buoputmbl.  Tumst OMOPUTMOB:
¢usnonornueckue M sKojoruueckue. IlpuMmepbl pa3nuyHBIX THUIIOB OMOPUTMOB Y pacTeHUU H
KUBOTHBIX. PoTONEpHOIN3M. buopuTMBI YestoBeka. JJHCHHXPOHU3M.
Crnioco0slI nepeaun HHGOpMaIUK B )kxuBoi npupone. Ilepsast u BTopast curnanbHble cucteMbl. OOMeH
uHpopManrel Ha pa3InYHbIX YPOBHAX OpPraHU3alMU KU3HU. Peakiuy MaTpuYHOTo CUHTE3a (MIPUHLUI
KomIuieMeHTapHocTn). @aronuros. Peduekc, dtonorus. Mudopmarus u yenosek. Bo3HHKHOBeHME U
pa3BuUTHE HOCUTENEH WHPOPMAMK C JPEBHEUININX BPEMEH [0 HAIIeT0 BPEMEHH. ODBOJIOIHUS
COBPEMEHHBIX MHPOPMAIIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneogparmentsl u ¢gororpaduu mo teme: pasiUUHbIe TUIBI OMOPUTMOB Y PacTeHUIl M >KUBOTHBIX,
COBpeMEHHbIE HH(OPMALIMOHHBIE PECYPCHI.

[TopTpeTh «COB» M «’KaBOPOHKOB» - BBIJAIOIINXCS ACATEICH HAYKH, TUTEPATYPhI U UCKYCCTBA.



Tabnuip! mo OnocuHTE3y Oenka, parouuTosy, pedIeKTOPHbBIE TyTH.

VI1I. [ToaroToBKa M 3alHTA HCCJIEI0BATEILCKUX MPOEKTOB (4 Yaca)

BrinonHeHNEe JKCIEPUMEHTAILHOM YacTH HCCIIEIOBATENIbCKOW paboThl, odopmiieHHE padOThI.
Yyenuueckass KOHQEPEHIUs MO pe3yIbTaTaM BBIOJIHEHHBIX MPOEKTHBIX U MCCIEIOBATEIbCKUX PabOT
NECSITUKIACCHUKOB (MHAUBHUIYAIbHBIX WIH TPYIIIOBBIX).

XI. O6o6menne 3Hanuii 3a kypc 10 kiaacca (5 yacon)

Pe3epBHOe Bpemsi (2 yaca)

Conep:xanue yue0HOro npeamera, Kypca ecrectsozHanus 11 kiace.
Tema 1. IloBTopenue kypca 10-ro kiaacca (7 4)

MHoroo0pasue ecCTeCTBEHHOTO MHpa: MEraMUp, MaKPOMUDP, MUKPOMHP.
Bcenennasi, rajakTMku, 3B€3[bl, COJIHEYHAs CHCTEMa: OCHOBHBIC IIOHATUS U 3aKOHBI JIBUJKEHUS
HeOecHBIX TeJl. 3eMilsl, €€ CTpOeHHE U reosoruyeckue 06onouku. [Tonatue o MUKpoMupe U HaHOMUpE.
buocdepa. YpoBHu opranmsanmu >Ku3HU Ha 3emie. buocdepa m ee rpaHunpl. MoJeKyISIpHBIH,
KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOIYJIAIIMOHHO-BHI0BOM, OMOLIEHOTHYECKUN U OHOC(epHBIi
YPOBHM OpraHU3alMK KU3HU Ha 3emile. DKOJOTHUYECKUE CUCTEMbI: OCHOBHBIE OHATHUS (LENH MUTAHNU,
IUILEBbIE MHUPaMMJIbl, SKoJorndeckue (axkTopbl). OCHOBHBIE MOJOXKEHHUS CHUHTETHUECKOW TEOpHUH
IBOJIIOLIUH.
EctectBennbiii oT60p u ero ¢opmbl. MyTtanuu 1 ux kiaaccupukanus. Makpo- U MakKpO3BOIIOLUS.
DNEeMEHTHI TEPMOJINHAMUKH U TEOPUU OTHOCUTEIBHOCTH.
Havana TepMoiHaMuKH. DIEMEHTHI TEOPUH OTHOCUTENBHOCTH.
Jemoncmpayuu. BuneopparMeHThI U CIIalIbI IO TEME.
Tema 2. Mukpomup. Atoma. BemecrBa (34 4)
OcHognvle ceedenun 0 cmpoeHuu amoma. IBOIOLUS NPEACTABIEHUN O CTpOeHUM aToMa. Moxenu
crpoenust aroMoB Jx. Tomcona u 3. Pezepdopna. [Toctynats! kBanToBoi Teopun H. bopa. IIpoToHHO-
HEHUTpOHHasi Teopust cTpoeHus aromHoro sanapa JI. WBanenko u B. T'eiizenOepra. M3oromsl.
OnekTpoHHass 000704YKa aTomMa. JHepreTuueckue ypoBHU. [ToHSATHE O 37IEKTPOHHOM O0JIaKe.
Ilepuoouueckuii 3axon. Omkpoimue /I.H. Menoeneesvim nepuoouueckozo 3akona. Ilpennocsiiku
OTKPBITUS MEPUOANYECKOT0 3akoHa. IlepBble MOMBITKM KIACCU(PUKAIMM XUMHUYECKHUX 3JIEMEHTOB.
Otkpeitiie .M. MeHzeneeBbIM MEPUOIUYECKOTO 3akoHA. [leproanYHOCTh B M3MEHEHUU CBOMCTB
XUMHUYECKUX PJIEMEHTOB U nX coequHeHuit. [lepnoanueckuii 3akoH B popmynuposke [[.1. Menneneena.
CoBpeMEHHbBIE MpPEACTABIEHUS O NPUYMHAX MEPUOAMYECKOTO H3MEHEHHUS CBOMCTB XUMHYECKHX
3JIEMEHTOB U UX coeanHeHnit. CoBpeMeHHas popMyIHpOBKa NEPHOINUECKOro 3akoHa. [lepuoanueckas
CHUCTEMa XUMUYECKHX 3JIEMEHTOB, Kak rpadudyeckoe 0ToOpakeHue Nepuoandeckoro 3akona. CTpykrypa

nepuoandeckoi Tadmauipl. [lepuonpl (6ombiIMe U Manble) U TpyHIbl (TJaBHbIE U TOOOYHBIE).



3nauenue nepuoouuecko2o0 3aKoHA U NEPUOOUHECKOU cucmemsvl Xumuueckux rnemenmos JI.H.
Menoeneesa ona gpopmuposanus ecmecmeeHHOHAYYHOU KAPMUHBL MUPA.

[IporHocTuyeckas cuiia U 3HaYEHUE MEPUOJAUYECKOrO 3aKOHA M NEPUOJANYECKON CUCTEMBbl. 3HAUEHUE
MEePUONYECKOro 3aKOHa U MEePUOINYECKON CHCTeMbl XUMHUecKuX 31emMeHToB . . Menneneesa nius
Pa3BUTHA HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

bnazopoonwie a3l biaroponnbie ra3pl, NpPUYMHA MX CYIIECTBOBAHUS B aTOMapHOM
coctosiHuM. llpumeHeHue 01aropoHBIX T'a30B.

Honnan xumuueckasn ceéazp. VIoHbI U UX KiaccuuKalus: 1o 3apsaay (aHHOHBI U KATHOHBI), IO COCTaBy
(mpoctbie U cnoxHble). Cxema oOpa3oBaHUs MOHHOHN CBS3U. VOHHBIE KPUCTAIITMYECKHE DPELIETKU.
XJIOpI/IZ[ HaTpus — TUIINYHBIN mpeacCTaBuTCIIb COCIII/IHCHI/Iﬁ C HOHHBIM THUIIOM CBs3H.

Kosanenmnan xumuueckan céazp. KoBalieHTHAs CBsI3b KaK CBSI3b, BO3HUKAIOIIAS 32 CUET 00pa30BaHUS
OOIINX SIEKTPOHHBIX Map MyTeM MepeKphIBaHUS SJIEKTPOHHBIX opOuTanel. KpatHocTh KoBaleHTHOU
cBsi3u. OOMEHHBIE W JOHOPHO-AKIENTOPHBIE MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOH CBS3U.
OnexrpoorpuniatenibHocTh (D0). Krnaccudukamuss KOBaIGHTHBIX cBszeil: mo DO (monsipHas u
HenoJisipHast). Jumnomnu.

Memannwt u cnnaevl. Memannuueckas xumuyeckasn céazp. O01ue Qunveckre CBOCTBa METAIJIOB:
ANEKTPONPOBOIHOCTbD, IPOUHOCTH, TEIIONPOBOIHOCTD, METAJUTMUECKUN OJIECK, MIacTUYHOCTD. CIUTaBbl
yepHble U 1BeTHbIE. CTaib, 4yryH. JlaTyHb, OpoH3a, Menbxuop. Metaminueckas cBsA3b. 3aBUCUMOCTh
ANEKTPONPOBOIHOCTH METAJJIOB OT TEMIIEPATYPHI.

Monekynapno-kunemuyeckasa meopus. OCHOBHbBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH.
WneanpHbplii  ra3.  YpaBHEHHME  COCTOSIHUSL ~ MJEAJIBHOIO  Trasa. Azpecammuvie  COCHMOAHUA
eéeuecme. 'a3000pazHoe cocTosiHre. 3aKOH ABOTAJIpo M CIEACTBUS U3 HET0. MOJApHBII 00beM Ta30B
pu H.y. XXunkoe cocrostHue Bemects. Tekydects. TBepmoe cocrosiHue BemecTBa. Kpucramumueckue
pElIeTKH pa3HbIX THUIOB JJisi TBEPAOrO COCTOsAHMS BemnlecTBa. I[loHsTHe o mia3me. Bpicoko- u
HU3KOTEMIIepaTypHas IIa3Mbl U UX MpPUMEHEHHe. B3auMHbIE Mepexoibl MEXIy arperaTHbIMU
COCTOSHHUAMMU BCUICCTB.

Ilpupoonwiii 2a3. [IpupoaHsblil ra3, €ro COCTaB U HANPABIICHHS MCIIOJIb30BaHUS B KAUECTBE TOIJIMBA U
XuMu4eckoro cbipbsi. KonBepcusi MeraHa. CuHTE3-ra3 M €ro HCHOJIb30BaHUE [UIsl MOIYYEHUS
CUHTETHYECKOT0 OeH3MHA U MeTaHona. [IpeaenbHble U HeNpeAenbHbIe YIIIeBo10poabl. KauecTBeHHBIE
peakiuu Ha KpaTHYIO CBsi3b. buoras.

Kuokue eewecmea. Hegmo. Hedtb, ee cocraB, (U3MYECKHE CBOWCTBA W IMPOUCXOXKICHHUE.
DKoJIOTHYecKHe OCIECTBHS pa3inBa HePTU U crIOcOObI OOPHOBI C HUMH.

[TomyTHbI HedTAHON ra3, ero coctaB. [Ipouecchl mepepaboTku HePTH: PEeKTUDUKAINUS U KPEKUHT.

[IponyxTsl nepepaboTku HEPTU U UX UCIIOIb30BAHHE.



Teepooe cocmoanue sewiecmea. Kuoxkue kpucmannwt. Kpucrammueckue u amop(dHbBIC BEIIECTBA.
[Tpusznaku u cBoiicTBa aMOpPHOCTH. OTHOCUTEIHHOCTh UCTUHBI B XUMUH. JKUIKHE KPUCTAIUIBI U UX
pUMEHEHHE B TeXHUKE. OTHOCUTEIBLHOCTh HMCTHHBI B OMOJIOTHU U (PHU3HKE.

Knaccugurkayua neopzanuueckux eéewyecme u ee omnocumenvnocms. Knaccupukanus npupogHbix
BemlecTB. Opranudeckue u Heopranuueckue Bemniectsa. M3zomepus. Knaccuduxamus HeopraHM4ecKux
BeniecTB. [IpocThie BemecTBa: MeTaIbl, HEMETAILIBI, OJ1IaropoaHble Ta3bl. OTHOCUTENBHOCTD JICIEHUS
IIPOCTBIX BEILIECTB HAa METAUIbl U HEMETAJUIbl. AJuloTponuss U ee npuuuHbl. CIOXHBIE BEILECTBA!
OKCH/JIbI, KUCJIOTBI, OCHOBaHHUsI, cOJIu. OTHOCUTENBHOCTH KIacCU(UKAIIK CIOKHBIX BEIIECTB.
Knaccugpukayus opzanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOSHHUS U CBOWCTB
OpraHUYEeCKUX coeMHEHUH. OCHOBHBIE MOJIOXKEHUS TEOPUM XUMHUUecKoro ctpoeHus A. bytieposa, .
Kexkyne, A. Kynepa.

N3omepust, kak (GYHKIUS XMMHYECKOTO CTPOCHHUS Ha MpUMEpE ATHIIOBOTO CHUPTAa U JAUMETHUIIOBOTO
sa¢upa. [IpuunHbl MHOrooOpa3us OpraHMYECKUX COSAMHEHUN.

Knaccugukanus opraHmuecKix CoeIMHEHUH. Y TIIEBOIOPO/IbI: AKAHbI, AIKCHBI, AIKHHBI, aJIKaJUCHbI 1
apeHbl. Kitaccbl opraHn4eckux COeAMHEHUH, MOJIEKYIIBI KOTOPBIX COAEPKaT (PYHKIIMOHAIBHBIC TPYIIIIHL:
THIPOKCHIIbHYIO, KapOOHHIIBbHYIO, KapOOKCHIIbHYIO, aMHHOrpynmy. OTHOCUTENBHOCTb JEJEeHUS
OpPraHMYECKUX COSAMHEHUN Ha KJIacChl.

Ilonumepwi. OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
JJIEMEHTAPHOE 3BEHO, CTeNeHb mnoauMepu3anuu. CrocoObl IMONyYeHUs MOJMMEPOB: pPEaKLIUuU
MOJIMMEPH3AIUH U MOJUKOHeHCAnK. bruononumeps! u ux Ouonoruyeckas posib.

ITnactmaccel. Tepmomnactel W peakrtoriacTel. IlpeacraBuTenu miacTtMacc M O0JNAacTH  UX
npuMeHeHus. BosokHa. [IpupogHbie (JKUBOTHOTO M PaCTUTENIBHOTO MPOUCXOXKJIEHUS) U XUMHUYECKHE
(MCKyCCTBEHHbIE U CUHTETUYECKHE) BOJOKHA. IlpencraBuTenu BOJOKOH M 00JACTH UX MPUMEHEHUS.
Heoprannueckne nonmMmepsl, Kak BEIIECTBA ATOMHOU CTPYKTYPBI.

Cmecu, ux cocmae u cnocoowt pazoenenusa. I1ouaTHE O CMECH, KAK CUCTEME COCTOSIIEN U3 Pa3IMUHBIX
XUMHUYecKuX BemiecTB. Kiaccudukanus cMmeceil 1o BU3yaJbHBIM NpPU3HAaKaM (FOMO- U Fe€TepOTreHHbIE
CMECH) M TI0 arperaTHOMYy COCTOSIHUIO (TBepible, ®KUAKUE U razoodpasHsle cMecu). CocTtaB cmeceil:
MaccoBass M oObeMHas 0 KOoMIoHeHTa cMmecu. CrocoObl pasneneHus cmeceil. /ucnepchovie
cucmempl. [lonsiTue nucnepcHoit cucteme. Kitaccudukanust AMCIEPCHBIX CHUCTEM IO pa3Mepam
JUCTepCHOM (a3bl M arperaTHOMY COCTOSTHUIO JUCIIEPCUOHHOM cpefibl U AUCTIepCHOM (a3bl. 3HaUYeHHE
IUCTEPCHBIX CHCTEM B TMPHUPOAE, NPOMBIIUIEHHOCTH U TOBCEIHEBHOW JKM3HM 4YeJIOBEKa.
I'pybGoaucnepcHble CUCTEMBI U UX KJIAcCU(pHUKAIMS (CyClIeH3UH, SMYJIbCUHU, a3po30in). [Ipumenenue
3THX CUCTEM B TEXHHUKE U ObITY. TOHKOAMCIIEpPCHBIE (KOJIJIOUHBIE) CUCTEMBI, MX KJIacCu(uKanus (3011
u renn). Koarymsmus. Cunepesuc.

Jlemoncmpayuu.



Buneodparments u ¢potorpadguu 1mo teme: HEOHOBAsI peKJIaMa U aprOHOBOM CBApKOM, MUpHKaOIeH 1
BO3YIIHBIX IAPOB, 3aII0JIHEHHBIX IelneM, 0aIbHEOJIOTHUECKUE PaJOHOBBIC BaHHBI. Pa3nuynHbie popMbl
MIEPHONYECKON crcTeMbl xumuieckunx aneMmeHToB J[.1.MenneneeBa. [Toprpersr: JI. Byaboapana, JI.
Hunbcona, K. Bunknepa, A. byrtnepoa, ®.Kekyne, A. Kynepa. Mogenu KpHUCTaNIMYECKUX
pElIeTOK: XJIOpUJa HaTpus, HMOJAA, YIIEKUCIOro rasa, anamasa, rpadurta. OOpasilbl MHHEpPAIOB U
BELIECTB C MOHHBIM THIIOM CBSI3U (OKCHJA KaJbLUs, Pa3IMYHBIX COJEH, TBEPABIX LIEIOYEH, rajluTa,
KaJIbLIUTa); BELIECTB C KOBAJEHTHBIM TUIIOM XUMHUYECKOH CBSI3U.

Komnnekuuu: MeTanios, CIUIaBOB; BEUIECTB U MaTEPUAJIOB, MOJy4YaeMbIX Ha OCHOBE IMPUPOJIHOTO rasa;
He(Th U IPOAYKTHI €€ NepepadoTKH; aMOP(HBIX BEIIECTB M MATEPUAJIOB; MPUOOPOB HA OCHOBE KUIAKUX
KPUCTAQJIJIOB; TPOCTBIX M CJIOKHBIX BEIIECTB; IIACTMACC, BOJOKOH, HEOPraHMYECKUX IOJIMMEPOB
(MHHEPAJIOB M TOPHBIX MTOPOJT); OpraHUYECKUX coequHeHni. udy3us TymucThIX BEIECTB C ropsiIeit
JAMIOYKU HakanuBaHus u nuddy3us nepmanranata kanus win cynbdara meau (I1) B Boge.
[MapocrepxHeBble U 00BEMHBIE MOJEIM MOJIEKYJ TMEPBBIX MPEIACTaBUTENEH  peAeNbHbIX
YIJIEBOJOPOAOB, CTpyKTyp Oenka u JJHK. ®dusndeckue cBoiicTBa ra3000pa3HbIX (IIPOMaH-0yTaHOBas
CMECh B 3aKHUTAIKE), XHUIKUX (OCH3MH) W TBepAbIX (mapaduH) alKaHOB: arperaTHOE COCTOSHUE,
pPacTBOPUMOCTH B BOJIE.

l'openne mnponaH-OyTaHoBoil cMecu (3axkuranka). OTHOIIEHHWE TMPEAENbHBIX M HENpPeIeTIbHbBIX
YIJIEBOJIOPOJZIOB K PacTBOPY NEepMaHTaHaTa Kauus u OpoMHOM Boje. OOpa3zoBanue HE(QTAHON TUICHKU
Ha TIOBEPXHOCTH BOJIBI.

OO6napysxeHue HenpeAeNbHbIX COSTUHEHHUH B )KUIKUX HEPTEPOIyKTaX.

ITonmyuyenue mactuueckoit cepsl. [lonydenue 6enoro gocdopa. [TonyueHne AUCTUIITUPOBAHHON BOJBI.
OuncTka cMecH KpUCTAJUIOB JUXpoMaTa M nepMaHraHata Kaiaus. OOpasubl pa3iIUyHbIX JUCIEPCHBIX
CUCTEM: SMYJbCHM, CYCIEH3UH, a’po30Jid, Teau U 3oiu. [lonmydeHue KOJUIOMAHOIO pacTBopa M3
xnopuaa xenesa (L). Koarynsus nonydyenHoro pactBopa. dddexr Tunnans.

Jlabopamopuvie onvimul. 1. KoHCTpyHnpoBaHHe NMEPUOAMYECKON TAONUIIBI XUMHYECKHX DJIEMEHTOB C
UCIOJIb30BaHUEM KapTouek. 2. O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U CIU1aBoB. 3. bpoyHoBckoe
JBUKEHME YaCTUIL TYIIU WK [[BETOYHOU NbUIbIEI B Boje. 4. [IpoBepka nmpubopa aiist HoJyyeHus ra3oB
Ha TepPMETUYHOCTh. 5. YBennueHue TaBIeHHs )KUAKOCTH MpH ee cxkaTuu. 6. CpaBHEHHE KOIe0aTeNbHbBIX
JIBUKEHUW MOJIEKYJ] BOAbl U Jpaa ¢ nomoinbio CBY. 7. BeimapuBanue pacTBopa MOBapeHHOU COJIH.
OunbTpoBaHUe rereporeHHoi cMecu. OTcTanBaHue, Kak cnoco0 pa3zesieHus: cMeceil 1ekaHTauuen u ¢
MTOMOMUIBIO AETUTENbHON BOPOHKH. §. O3HaKOMIIEHHE C TUCTIEPCHBIMH CHCTEMaMU

IIpakmuyeckas paboma Ne 1. 3yuenue potorpaduii TpekoB 3apsHKEHHBIX YaCTHIL.

IIpakmuueckas paboma Ne 2. Tlonyuenue, coOupaHue 1 paclo3HaBaHUE ra3os.

Tema 3. Xumuueckue peaxkuuu (13 )



Xumuueckue peakyuu u ux Kiaccugpukayus. XMMAYECKUE PEAKINN WM XUMUYECKHUE SIBJICHUS, UX
OoTIU4Ms OT (U3NYECKUX sBIEHUHN. Peakiuu 0e3 M3MEHEHHs COCTaBa BEIIECTB: aJUIOTPONMU3ALUU U
n3oMmepuzanuu. Peakuuu, wuaymme ¢ HM3MEHEHHEM 4YHCIa M COCTaBa BEHIECTB: COCAMHEHUS,
pasjoxkeHus, 3amelleHus, oOMeHa. Peakiuu, mpoTekaroliye ¢ BbIACIEHUEM WIA MOTJIOLEHHUEM
TEIUIOTHI: 9K30- M SHJOTepMHuYecKue. Jlpyrue mpusHak Kiaccu(UKaUU XMMHUYECKUX peakuuid Ha
npuMmepe cuHre3a okcuga cepel  (VI):  u3MeHeHue CTemeHelW  OKHUCIIEHUS  DJIEMEHTOB,
00pa3yIoMX BEIIECTBA, HCIIOJIB30BaHHUE KaTaIN3aTopa, arperaTHOE COCTOSIHUE BEIIECTB, HAIPaBJICHUE
IIPOLIECCOB.

Crkopocmb xumuueckou peaxkyuu. [IoHSTHE O CKOPOCTH XUMHUYECKOM peakuuu. ['OMOTreHHbIE M
reTepOreHHbIC PEaKIMKU. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW PEakIMH OT MPHUPOAbl Pearupyroumx
BEILIECTB, UX KOHIICHTPALMH. 3aBUCUMOCTb CKOPOCTHU peakuuu OT Temreparypsl. [IpaBuio Bant-
l'odbda. 3aBHCHUMOCTH CKOPOCTH peakUWU OT IJIOMAAM COMPUKOCHOBEHHS BEIIECTB W HAIUYUS
KaTaJlu3aTopa.

Oopamumocms xumuueckux peaxyuii. HeoOpatumeie u oOparumbie peakuuu. CocTosHUE
XUMUYECKOTO PAaBHOBECHUS JIJIs1 OOPATUMBIX PEAKIIUMA.

[Mpunmun Jle-Illarense. CMmelieHHe XUMUYECKOTO PABHOBECHS OOPATHMBIX PEAKIUil B XMMHUYECKOM
MIPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUAKA.

Okucnumenvho-eoccmanosumenvuuie peakyuu (OBP). Inekmponus.

CrerneHb OKUCIICHHS U €€ onpeerneHue o ¢opmyne coenuaenus. [loastue 06 OBP.  Oxucnurens u
BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBIICHHUE.

DIEeKTPOJIN3 PacIIaBOB M paCTBOPOB HA MPUMEPE XJIOPH/IA HATPUSL.

DNEeKTPONIMTHUECKOE  TIOJNyYeHHE  AJTFOMUHMSL. [IpakTHueckoe MNpPUMEHEHHE BJIEKTPOJIM3a.
["anipBaHOMIIACTHKA U TATbBAHOCTETHSI.

Xumuueckue ucmounuku moka. I'anbBaHYECKHE YIEMEHTHI Ha ipuMepe dneMeHTa J{anusisa-SAkoou,
WX YCTPOWCTBO W TPHHIMUI JEHCTBUS. YCTpOMCTBO OaTapelku Ha MHpUMEpe CYXOro INeJI0YHOTO
a7eMeHTa. Y CTPOMCTBO CBMHIIOBOTO akKymyJiaTopa. ['anpBanu3aIus u ayekTpodopes.

QDu3uka na cayxyucoe yenogexa. AHTPONIOMETPUS: U3MEPEHUE JJIMHBI U MacChl Tella, CHUPOMETPUS U
KU3HEHHas €MKOCTh JIETKMX. TeroBble M3MepeHus U Terorepanusd. M3mepeHue aprepuanbHOro
JABJICHUSI. ['unepronus u TUIIOTOHUS. VYapTpa3BykoBas JMAarHOCTHKA u
Tepanusi. OnekTporepanus. JlazepHasd Tepanus. MarHuTHBIN PE30HAHC U PEHTTE€HOIMArHOCTHKA.
dmrooporpadus. Tomorpadust

Jlemoncmpayuu.

[Tonyuenue u pasznoxxkenue ruapoxcuaa menu (I1). B3aummopeiicTBue xene3a ¢ pacTBOpoM cyibdara
meau (II). OneiTel, HTIOCTpUpYIOLIME NpaBuiio beproiie — oOpazoBaHue ocajaka, raza Wik ciadboro

ANEKTPOJIUTA. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOJbI BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUS



PacTBOPOB Pa3IUYHBIX KHCIOT OJAMHAKOBOM KOHIIEHTpPAIMM C OJWHAKOBBIMHM TpaHylaMH LHWHKA U
B3aMMOJICVICTBUE OJMHAKOBBIX KYCOYKOB MAarHMs, LHMHKA M JKeJie3a C COJISIHOM KHCIIOTOM.
B3aumopeiicTBie pacTBOpa CEpHOM KHCIOTBI C PACTBOpAMH THOCYJIb(ara HaTpus pasInIHON
KOHIIeHTpauuu. B3anmopeiicTBue pacTBOPOB CEPHON KUCIOTHI M THOCYJIb(aTa HATPUS IPU Pa3IUUHBIX
TeMIleparypax.

OOpaTumble peakIuy Ha mpuMepe moiydeHus pomanuaa xkenesza (L) u mHabnroaeHus 3a CMEIeHUEM
paBHOBECHSI [0 MHTCHCHBHOCTH OKPACKH MPOJIYKTa PEAKIIUH IMPU N3MEHEHUU KOHIICHTPAIIMH PEarcHTOB
U IPOAYKTOB.

Monens snextponusepa. Komnekuus 6arapeek. CBUHIIOBBIN akKymyssTop. PoctomeTp, MmenuumHckue
BECHI, CIIUPOMETP, PTYTHBIA U JIEKTPOHHBIA TEPMOMETPHI, TOHOMETPHI Pa3IUYHBIX BUJIOB, Ja3epHas
yKa3Ka.

BuneodparmeHTsl U craiiipl o TeMe.

Jlabopamopuvie onvimel. 1. BnusiHue TemnepaTypsl Ha CKOpocTh peakiuu okcuaa menu (I1) ¢ cepuoit
KHCJIOTOM. PaznoskeHne nepokcuia BoJopoja ¢ MoMoIIsio okcuaa mapranua (1V) , a takke karanasbl
CBIPOTO KapToders.

2. BoiTecHenne Meau u3 pactBopa cyibshara meau (I1) xemnesom.

Ipaxmuueckas paboma Ne3. VI3yueHue XuMUYECKUX PEAKIUH.

Ilpaxmuueckas paboma Ne 4. COopKa ralbBAHHYECKOTO JIEMEHTA U UCITBITAHUE €TO JICHCTBUS.

Tema 4. 3nopoBbe (22 4).

Cucmemamuueckoe nonoxyceHue 4eno8eKka 8 Mupe HcueomHbulx.

buonoruueckas knaccudukanus yenoneka. [IpsMoxoxkieHue 1 ero BIUSHUE Ha CKeJeT YenoBeka. Pyka
— OpraH W TPOAYKT Tpyna. Pa3BuThe ueperna W TOJIOBHOTO Mo3ra dYelioBeka. IlepBas u BTOpas
CUTHAJIbHBIC CUCTEMBI. BruocoImaibHas mpupo/Ia 4eI0BeKa.

I'enemuka uenosexa u memoowvt ee uzyueHus.

OcHOBHbIE IOHATHS T€HETUKH: HACTIEACTBEHHOCTh, HK3MEHYUBOCTh, T€H, XPOMOCOMBI, MyTaIlH, TEHOM,
TCHOTHT, (EHOTHUTI, TOMHHHUPYIOIINE U PEIECCUBHBIC TPU3HAKU. | €HOM YelloBeKa U ero pacimdpoBka.
[TpakTHdeckoe 3HAUYCHUE HW3YYCHUS T'€HOMA dYeloBeka. MeToNbl W3YyYeHUsS TeHETHKU YelIOBEeKa:
TeHeaJOTHYEeCKHi, OMTU3HEIOBBIN, IUTOTeHEeTHYeCKHi. [ eHeTHnueckue (HacieICTBEHHbIE) 3a00IeBaHuUs
YeloBeKa.

Qu3uka yenogeka. Ckener ¢ TOUKU 3peHUs (PU3MUECKOro MOHATUSA O phlyare. KpoBooOpaiienue B
CBETC THIPOJUHAMHKH: ITyJIbC, KpOBsHOEe maBiieHue. Juddys3us, kak OcHOBa (GOPMHUPOBAHUS
MIEPBUYHON ¥ BTOPUYHON MOYH B TIOYKAX, a TAK)KE Ta3000MEHA B TKAHSX U JIETKUX. TepMOperysius ¢
MOMOIIBI0 KOXH IyTEM TEIUIONPOBOAHOCTH, KOHBEKIIMU, W3IyYeHHUS W HUCHAPEHUS BOJIBI.
DNeKTpOoAMHAMHIYCCKAs TPHUPOAA Iepeaddl HEPBHBIX HMYJIbCOB. OmNTHYecKas CHUCTEMa 3pPEHUS.

AKycTHdeckas cucteMa ciiyxa 1 rojocoo0pa3oBaHue.



Xumusa uenoeeka. XuMUUECKUI COCTAB Tella YEIOBEKA: HJIEMEHTHI U BEIIECTBA, UX KJIACCH(UKaLUA U
3HavyeHue. Bona, ee pyHkiuu. Boanblii 6ananc B opranu3me uenoBeka. MUHepaabHbIE BEIIECTBA U UX
pOJb B JKU3HEACATEILHOCTH OpraHu3Ma YelloBeKa. 3aboyieBaHUs, CBS3aHHbBIE C HEIOCTATKOM WIIH
M30BITKOM HEKOTOPBIX XUMUYECKUX IEMEHTOB B OPraHU3ME YelIOBEKa.

Bumamunw. Vicropust  OTKpBITHSL BUTaMUHOB.  BuTamMuHBI, Kak OHOJOIMYECKHM AaKTHBHBIE
BELIECTBA. Bone3nu, BbI3BaHHBIE HEJOCTATKOM WM MW30BITKOM BHTAaMHUHOB: aBUTAaMHHO3BI,
TMIIOBUTaMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTtouHas NOTpeOHOCTh YEJIOBEKAa B BUTAMMHAX U X OCHOBHBIE (DYHKIUH.

Knaccupukanus ButamuHOB. BopopacTtBopumble BUTaMuHBI Ha npumepe ButamuHa C.
’KupopacTBopuMble BUTAaMUHBI Ha IPUMEPE BUTAMHUHA A.

T'opmonui.

HepBHast u rymopanbHas peryssiuu IpOLECCOB KXKU3HEICATEIBHOCTH OpraHu3Ma. ['OpMOHBI, Kak
IPOAYKTHI, BBIpaOaThIBaEMBbIE JKe€JI€3aMU BHYTPEHHEH CeKpeLtu.

Knaccudukanuss ropMOHOB 1O Kele3aM, KOTOpble WX MNPOAYHHPYIOT M IO XHUMHYECKOH
npupose. CBoiicTBa ropMOHOB. MHCYWH, Kak TOPMOH O€JIKOBOM MPUPOBL. ANpeHaTnH, KaKk TOPMOH
aMMHOKHUCIJIOTHOM nipupozabl.  CTepouaHble TOPMOHBI Ha IpUMeEpe MOJIOBBIX. [ 'unep- U runo@yHKIus
JKeJe3 BHYTPEHHEHN CEeKpeLuu.

Jlekapcmea. Kpatkue cBeleHUss O 3apoXKIAEHMM U pa3BuTUu  (¢apmakonoruu. Kiaccudpukanus
JIEKapCTBEHHBIX CPEJICTB I10 arperaTHOMY COCTOSIHUIO: JKUKUE (PACTBOPHI, HACTOU, OTBAPbI, MUKCTYPHI,
SMYJbCHUHU, CYCIEH3UH U Ap.), TBepAble (IOPOLIKH, TAONETKU, MWIIOIHU, KalcyJbl), MATKHE (MasH,
JUHUMEHTBI, MacTbl, CBeYM). AJKaJIOHIbl.  BakiuHsI. XHWMHOTEPANIEBTUYECKUE ITPETAPATHI.
Antubuotuku. Hapxoruueckue npenaparsl. Hapkomanus u ee nocnenctsus. ONTUMaNbHBIN PEXUM
MIPUMEHEHHUS JIEKaPCTBEHHBIX MTPENapaToB.

300pogwviit 0bpa3 ncusnu. Puzndeckue 310poBbe M €ro Kpurepuu. Ilcnxudeckoe 340pOBbE U €T0
kputepund. HpaBcTBEHHOE 370pOBBE M €r0 KPUTEPUH. TpPHU OCHOBHBIE COCTABJISIOIIME 30POBOIO
oOpa3a >KM3HM: PEXKHMM JHS, NMPaBUIbHOE MHUTAaHUE, (U3NYECKas aKTUBHOCTb W 3aHSATHE CIIOPTOM.
@daxTophl, BIUSIONINE HA 3J0POBLE UEIOBEKA: OKpY’Karollas cpeqa, Npo@uiiakTuieckas BaKIIMHALUSA,
CTPECCHI, BPEIHBIE PUBBIUKH. AJIKOTOJIN3M U €ro nocienctsud. HapkomaHnus u ee nmocnencTBusl.
Du3uka Ha cayxicoe 300p06bsa uenoéexka. AHTPONOMETPHs: W3MEpPEHHUE UIMHBI U MAacchl Tena,
CIUPOMETPUS M KU3HEHHAs €MKOCTb JIETKUX. TerioBele M3MepeHus u Tersiorepanus. l3mepenue
apTepHalIbHOTO JaBlieHUS. | MNIEPTOHUS U TUMOTOHHUSA.  YJBTPa3ByKOBas JAMAarHOCTUKA U TEparus.
DnexTpoTepanus. JlazepHas Ttepanus. MaruuTHbIi pE30HAHC U PEHTIEHOJUArHOCTHKA.
dmooporpadust. Tomorpadus

COBPGMBHHble MeOuuuHCKue mexHoiocuu



310poBhe dYeENOBEKAa: CHUCTEMHBIH moaxoa. HopmampHas ¢usuonorust demoBeka. OcCOOEHHOCTH
(YHKIMOHMPOBAHUS JBIXAaTEIbHOM, KPOBEHOCHOM M JPYrHX cHCTeM opraHusma. Ou3nojoruyeckue
MOKa3aTeJIM OpraHu3Ma 4ejioBeKa M MX HOPMaJIbHOE 3HAaueHHe. MEIUIMHCKHE TEeXHOJIOTHU
JTUArHOCTUKHU 3a0oJieBaHMi. BO3MOXXHOCTH M TMEPCHEKTHBHI METOJOB MPOMUIAKTHKH, TEpalud M

BOCCTAHOBJICHHA OpraHru3Ma. HOI[XOI[BI K ITIOBBIIIICHHU IO 3(1)(1)6KTI/IBHOCTI/I CHUCTEMBI 3/IpaBOOXPAaHCHUA.

Hngpexyuonnvie 3a601e6anusn u ux npoguiakmuxa

Nudexunonnbie 3a0omeBanus U uX Bo30yautenu. CriocoOsl nepenadyn HHGEKIIMOHHBIX 3a00JICBaHUN 1
coluasbHble (PaKTOPHI, CIOCOOCTBYIOIINE UX pacnpocTpaHeHuto. IMMyHHas cucTeMa U MPUHIUIIBL ee
pabotbl. OcobeHHOCTH (YHKIMOHMPOBAHUS HWMMYHHUTETa y pPa3HbIX rpynn HaceieHus. CriocoObl
npopMIakTUKU WHQPEKIUOHHBIX 3a0oneBanuil. Baknunanus. HampaBneHHOCTh METUIIMHCKHAX
npemnapaToB A O00pbObl ¢ MHGEKIHOHHBIMU 3aboneBaHusiMu. [Ipobiema pa3BUTHA YCTOMYUBOCTH
BO30OynuTeneil 3abosieBaHuil. MeXAyHapoJaHble npocpammsl 1O O00pbde ¢ WHEOEKIHMOHHBIMU
3a00JIeBaHUSMHU.

Hayka o npagunvnom numanuu

Metabonu3m, kak oOOMEH BEIIECTBOM U OJHEprueil Ha ypoBHE opranusma. [IpuHIUIBI
(GYHKIIMOHUPOBAHMS MUIIEBAPUTENBHON crcTeMbl. KauecTBO MPOAYKTOB MUTAHUSI C TOYKH 3PEHUS
SHEPreTUYECKON I[EHHOCTH W  COJIEP)KaHHWs TIOJIE3HBIX M  BPEAHBIX BEIIECTB 3HAYCHUE
cOaTaHCUPOBAHHOTO MUTAHUS JUTSI TOAJEPKAHUS 370pOBbs. [IuieBpie 100aBKH: MMOJIE3HBIE CBOWCTBA
no0ouHbIe 3P PEKTHI X UCTIONBb30BaHUS. [IMeThl 1 OCOOEHHOCTU UX IPUMEHEHHSL.

Hemonctpauuu. Tabmunpl, BUgeodparMeHTsl U crnaiiapl no teme: Ckener uenoBeka. Mymspk «Topc
yenoBekay. Mogens mosekynsl JJHK. Mopenu rmaza, yxa, MOYKH, HEPBHOM CHCTEMBI YEJIOBEKA,
kokn. Ckener uenoBeka. Mi3mepenne mysbca, 1aBJIeHUs, OCTPOTHI 3pEHUS, TEMIIEpaTyphI Tea.
Konnexkuunu: BUTaAaMHHHBIX MPENapaToB, MEIUIIMHCKUX TOPMOHAIBHBIX MPENapaToB, JEKAapPCTBEHHBIX
(GopM pPa3TUYHOrO arperaTHOro COCTOSHUS, JIEKApPCTBEHHBIX (POPM pa3IMYHOrO CHEKTpa IeHCTBUS.
BuypeToBass M KCaHTONPOTEHMHOBAs pEaKIUM Ui Tpernapara WHCyJIWHA. [lopTpeTsl BBIAAOIIUXCS
YVYEHBIX, BHECIIMX 3HAYMTENBHBIA Kiaa B Qapmakoioruio. PocTromerp, MEIWIIMHCKHE BECHI,
CIUPOMETP, PTYTHBIN U 3JICKTPOHHBINM TEPMOMETPHI, TOHOMETPHI PA3IUYHBIX BHIOB, JIa3epHas yKa3zka
Jlabopamophvie onvimul.

1. N3ydeHrne WMHCTPYKIMHU MO NPUMEHEHHWIO alTEeYHBIX IpenaparoB BUTaMHHOB. Ompexnenenune pH
pactBopa ButamuHa C. 2. Onpenenenue pH cpensl pactBopa acnupuHa

Ilpakmuyeckasn paboma Ne 5. Hccredosanue nponopyuoHaibHocmu coocmeeHHo20 payuoHa NUmaHus,
npoeepKa coOmeenmcmeusi Maccvl meia 603paAcmuol Hopme.

Ipaxmuueckas paboma Ne 6. Humepnpemayus pe3ynibmamos oowe20 ananusa Kposu u MOu.

Ilpakmuueckas paboma Ne 7. OuieHKa HHANBUYAITLHOTO YPOBHS 37I0POBBS.



Ilpakmuueckas paboma Ne 8. OuieHKa OMOJOTUYECKOTO BO3pacTa

Tema 5. CoBpeMeHHO€e eCcTeCTBO3HAHUE HA CJIy:k0e yesioBeKka (20 1)

Dnemenmapuvl au Inemenmapnsie yacmuypt? llousTre o Qu3nMKe BHICOKUX dHEpruil. JIMHEHHbIH
YCKOPHUTEINb 3JIEMEHTAPHBIX YaCTHI], aJPOHHBINA KoJu1aiiaep.

JleneHnre aTOMHOroO siApa: MPOTOHBL, HEWUTPOHBL. DyHAAMEHTaIbHBIE 4YACTULBL: JENTOHBl U
kBapku. PoToHbl. b030HBI. AHTHUYACTUIIBL.

bonvwou aopounwiii xonnaiioep. MoHTax W yCTaHOBKa OOJIBIIOTO aapOHHOTO KOJUIAlepa.
[Ipunmun  npeiictBust  kosuakaepa. [lpoucxoxkaenue wmaccbl. bo3zon Xwurrca. Ilpoucxoxnenue
Bcenennoii. AHTUMUD.

Dnepzemuka u Inepzocoepesrcenue

[TpoGiembl sHEprooOecTeueHus: HaIlMOHAIbHBIC, PETHOHAIBHBIC, JOKAIbHBIC. 3aKOHBI COXPAHCHUS
Macchl U 3Hepruu. [IpakTudyeckoe MpUMEHEHNE 3aKOHOB coxpaHeHus. Buapl sneprun. CBs3p Macchl U
SHEPTUHU. DIEKTPOIHEPrusi U crnocoObl ee moiayuyeHus [lomyueHue 3IeKTpUYecKoro ToKa ¢ MOMOIIBIO
anekTporeneparopa. Herpamumumonnas sHepreTuka. TemiaoBbie U THAPOIEKTpocTaHU. OCHOBHBIC
MOHATHUSL aTOMHOM SHEPreTUKU. PaanoakTUBHOCTB. fnepHble peakiuu. ATOMHAsI CTAaHUUS U IIPUHIATT
ee paborel. ADC Ha OBICTPBIX HEWTpOHax. PalnOM30TONMHBIE TEPMOANEKTPUUYECKUE TE€HEPATOPhI
(PUTEI'n), npuniun ux aeiicteus. O61acTy IpUMEHEHUs aTOMHOM YHEPreTUKU. SepHas sHepreTuka
Y TICPCIICKTHUBBI €€ HCIIOJIb30BaHUS. DHEPronoTpedacHue u YHEProdGpPeKTHBHOCTS.
Ilpoooeonvcmeennasn npodaema u nymu ee peuienus. I'eorpadus rojoaa u ero npuduHbl. OCHOBHBIC
HampaBlieHus B perieHuu [Ipo1oBoibCTBEHHOI MPOOIeMBbI:

- HCIIOJIb30BAaHME XMUMHUYECKUX BemecTB (YI0OpeHHs, PEryisiTopbl pocTpa, (PEepOMOHBI, MECTUIUIDI,
pEnesIeHTHI);

- CO3/IaHM€ HCKYCCTBEHHBIX IMPOJYKTOB IMUTAHUS, - METOABI CO3JIaHUS BBICOKOIIPOU3BOIAUTEIIBHBIX
COpPTOB PACTEHUI U MOPOJI KUBOTHBIX.

OcHogvl Ouomexnonozuu

[TonsiTue OWOTEXHOJIOTHH, KaK MPOW3BOJUTEIHHON CHJIBI OOIIECTBA, WCIOJIB3YIOMIEH KUBBIE
OpraHu3Mbl M OMOJOTUYECKUE MPOIECCHl B TMPOU3BOJCTBE. TpW dTama CTaHOBIECHUS W Pa3BUTHS
OWTEXHOJIOTUU: pPAaHHSS, HOBasg M HOBeWmas. TpaaiullMoOHHAs OUOTEXHOJIOTUS: TMPOU3BOACTBO
MPOJYKTOB MUTAHUS, MepepadoTka 0TX0A0B. MonekynsapHas ouotexnonorus. CTpykrypa u QyHKIUs
HYKJIEMHOBBIX KHCIOT. Cunre3 Oenka. Kierounas wmxeHepus. ['ennas tepamus. Ilpumenenue
OMOTEXHOJIOTMH B 3JpaBOOXPAHEHUHU, CEIBCKOM XO3SHCTBE M OXpaHe OKpyXkaromie cpenbl. ['eHHas
uHXKeHepus. [ eHHOMOTU(UIIMPOBAHHBIE OPraHU3MBl W TPACHCT€HHBIE NPOAYKTHL. Kiertounas
uxenepus. Knonuposanue.

OMOpHOHaANBHBIE W CTBOJIOBBIE KJIETKH. buosornmueckass WH)XCHEpUs, KaK METOJ HCIIOJIb30BaHMS

MHUKpPOOPTaHW3MOB B KauecTBe OMOPEaKTOPOB /ISl OTYyUYEHHUS MPOMBINUIEHHOHN npoayKunu. OCHOBHBIE



HAIPABJICHUS HCIIOJIb30BAHNUS (bepMeHTaTUBHBIX IIPOLIECCOB. NmmoOunn3oBaHHbIe
dbepmenTbl. MUpOBO# PEIHOK OMOTeXHOIOTUH. [lepCreKTHBEI pa3BUTHS POCCUHCKOTO CETMEHTA.
Hanomexnonozuu u ux npunodxcenue

Hanowactuisl B KMBOM M HEXHMBOH MNpHpoOJE: pa3Mepbl, TUIBl CTPYKTYphl, (YHKLMOHAJIbHas
3HaYUMOCTb. OCOOEHHOCTH (PU3MUECKUX M XUMHUYECKUX CBOWCTB HaHodacTHl. CamMoopraHu3anus.
Metoapl moayuyeHuss HaHodacTul. MeToael u3ydeHuss HaHomaTtepuanoB. KoHcTpynpoBaHue
HaHoMaTepuasioB. HoBble TEXHOJIOIMH, CTPOSIILIMECS HA UCIOJIb30BAHUM HAHOYACTULl U MAaTEpUAJIOB,
noJly4aeMblX M3 HUX. [[oHATHE O HAHOTEXHOJOrMHM, KaK YIPaBISIEMOM CHHTE3€ MOJIEKYJSIPHBIX
CTPYKTYp. J[Ba MoaXo/1a B HAHOTEXHOJIOTUU: «CBEPXY BHU3» U «CHU3Y BBEPX». MONEKYIIIPHBIA CUHTE3
u camocOopka. HaHockonmuueckoe BBIpALIMBAHWE KPUCTAUIOB M TOJMMEPHU3ULHMA. YTIEPOIHBIC
HaHOTpyOkH. CuHepreTuka. BiausHue HAHOTEXHOIOTUN Ha Pa3BUTHE TEXHUKU. DKOJIOTHUECKUH acleKT
HAHOTEXHOJIOTUH.

@u3uxka u 6uim. HarpeBaresibHble U OCBETUTENIbHBIE IPUOOPHL. Pa3HOBUAHOCTH J1aMIl: HaKaJIMBaHUS,
raJIor€HHbIE, TIOMUHECIIEHTHBIE, CBETOIUOHBIE.

MuxkpoBosaHoBas neus (CBY-neus) u npuHLHUI €€ paboThI.

KuakokpucTauIMueCKue 3KpaHbl U AUCIUIEH, UX YCTPOMCTBO. DJIEKTPOHHBIA TepMoMeTp. Jlomalinue
po6otel. Pagmonepenatunku u panuonpueMHukd. [IpuHIMNMaIbHOE YCTPOHCTBO TeJIeBH30pa U
teneBuaeHNs. ClyTHUKOBAsi U COTOBAs CBS3b.

Xumusa u 6orm. Moromne u uuctsmue cpencrsa. [loBepxHocTHO - akTtuBHble BeulectBa (IIAB).
OtOenuBarenu: XMMUYECKHE M ONTHUYECKUE. MIHCEeKTUIMABI - cpeacTBa i OOphObI C HACEKOMBIMHU.
XUMHUYECKHe Cpe/iCTBA TUTHEHBl U KocMeTHKH. [TuieBbie 100aBKH, UX MapKHUPOBKA.

Cunepzemuka.

[TonsiTHie O cHHEpPreTMKe M CaMOOPTaHM3alMU OTKPBITHIX cucTeM. OOIMe MPUHIMIIBI CUHEPTEeTUKH.
Touka 6udypkauu u aTTpakT. Poiab cuHEpreTUKy A U3y4eHUs IPUPOAHBIX U COLMAIbHBIX SBICHUH.
CTpyKTypHpOBaHHE MaTepHaIbHOIO MUpa U €ro U3y4eHHe CIIeUaIbHBIMU pa3/ienaMu (pU3HuKu.
@DopMbl ABUKEHUSI MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 3010TO€ CEUEHHUE U €r0 HCIOJIb30BAHHE B IPOU3BEACHUAX
apXUTEKTYphl, >KUBOMHUCH, CKyJbNTyphl.  IlocmenoBarenbHOCTh PuOOHAUYUYM, €€ NPUMEHEHUE B
ucKyccTBe. PacnpocTpaHeHHOCTh MpaBUiIa 30JI0TOTO CeueHHst U mocienoBarenbHocT duboHauyn B
KUBOM npupoze. bruoHMKa u apXuTeKkTypa. B3auMONpOHMKHOBEHME €CTECTBO3HAHUS U UCKYCCTBA.
Ilemoncmpayuu.

TaGnuuel, BuneopparMeHTs! 1 GpoTorpaduu mo Teme.

IToprpersr: JIx. Yensuka, II. Xurrca, JL.M. Jlenepmana, M. ®apaneii, A.A.bexkepenb, M.
Cxuanosckas-Kropu, JI. Melituep, O. 'ann

Jlabopamopuvie onvimeul. 1. I3MepeHne napameTpoB KUCTH PYKU



Ilpakmuueckas paboma Ne 9. I3yuenue siBICHUS SJIEKTPOMArHUTHOW UHTYKIIHH.

Ipaxmuueckas paboma Ne (. I3y4eHne 30710TOTO CEYCHHS HA PA3THYHBIX 00BEKTaX.

Tema 6. Bkiax coBpeMeHHbIX yueHbIX B (hopmuposanue EHKM (4 yaca)

N3yyenne 6uorpaduu COBpeMEHHBIX POCCUHUCKUX YdeHbIX. OlLleHKa BKJIa[Ja COBPEMEHHBIX POCCUMCKIX

yueHbIx B (hopmupoBanre EHKM. Iocnennue oTKpeITHS B 00J1aCTH €CTECTBEHHBIX HAYK.

Pe3epBHOe Bpemsi-2 yaca

TeMmaTH4ueckoe IJIAHUPOBAHME C YKa3aHUEM KoJIHYeCcTBa YaCoB,

OTBOJIMMBIX HA OCBOCHHUE KAMXKIOU TEMbI
10 kiaace

N Ha3Banue pa3nena/ Tembl | Kou.uac.
BBenenue (2 yaca)
1 BBeneHue B ecTecTBO3ZHAHUE 1
2 EcTecTBO3HaHNE — €AMHCTBO HAYK O MPUPOJIE
EcTecTBO3HaAHUE M MeTObI NO3HAHMS MUPpa (15 yacoB)
3 DOMIUPUYECKHUI YPOBEHb HAYYHOTO MO3HAHUS 1
4 Ilpaxmuueckasn paboma N9I. Habnrooenue 3a copsiueti ceeyoll 1
S5 IIpakmuueckas paboma NC2. Habniodenue 3a npopacmanuem cemsan gpaconu | 1
6 TeopeTnueckuii ypoBeHb HAYYHOTO MTO3HAHUS 1
7 CemuHap no teme «TeopeTnueckuil ypoBeHb HAYYHOT'O TO3HAHUSI» 1
8 S3bIk ectecTBO3HaHMs. buonorus. ['eorpadus 1
9 SI3bIK ecTeCTBO3HAHUSA. XUMUS 1
10 31k ecTecTBO3HAHUS. PU3HKA. ACTPOHOMHUS 1
11 EcTtecTBeHHOHAYYHBIEC TOHSITHSI, 3aKOHBI U TEOPUHU 1
12 EcrecTBenHOHay4Has kapTuHa Mupa. Jlabopamophuwiti oneim JloctpoeHue 1
PAaBHOCTOPOHHUX TPEYTOJLHUKOB U3 CIIMYEK Ha TUIOCKOCTH U B IPOCTPAHCTBE.
13, Mupsl, B KOTOPBIX MBI )KUBEM. JlabopamopHuiii onvim Joka3aTeabCTBO 2
14 0eJIKOBOM MpUPOo bl (HEPMEHTOB.
15 Ipaxmuyeckas paboma N°3. HabmoneHne 3a n3MEHEHHEM COCTOSHUSA Tbaa | 1
IIPH HarpEeBaHUH
16 O060611eHne 3HaHui 1o TeMe «EcTecTBO3HAHNME U METO bl TO3HAHUS MHUPa 1
17 Konrponbnas pabora N2 1 «EcTecTBO3HAHKME U METOIbI TO3HAHUS MUPa» 1
Meramup (12 yacos)
18 Yenosek u Beenennas. Jlabopamopuwiti oneim Onpenenenue 1
reorpaduyecKor MUPOTHI Mo yriy HabmoaeHust [lonsipHoit 3Be361
19 3aKOHBI IBIKEHUSI HEOSCHBIX TEJl. 1




Jlabopamopnwiti onvim. IlocTpoeHue dmImca.

20 Kak genoBek n3ydaer MeraMup 1
21, ComnHie. 2
22 3Be3bl.
23 Ipaxmuueckas paboma N4 Hzyuenue 36e30H020 Heba ¢ NOMOWBIO 1
NOOBUIICHOU KAPMBbL.
24, CoJiHeYHas cucTeEMA U €€ IUIaHEThI 2
25
26- ["anakTuku 2
217.
28,29 | Ilpoucxoxaenne u ctpoeHue Beenennoit 2
O00s0uku 3emun: aurochepa, rugpoceepa, armocdepa (13 yacon)
30, Crpoenue 3emmu. JIutochepa. 2
31 Jlabopamopmuwiii onvim 7.VI3ydeHune coctaBa rpaHuTa
32 Ilpaxmuueckasn paboma NC 5 Uzyuenue xoinexyuu 20pHvlx nOpoo 1
33 I'unpochepa. Okeanbl U MOPsI 1
34 Bojbr okeaHoB 1 MOpei. 1
Jlabopamopmuwiii onvim 8. MoaenupoBaHue BBICOKOW TIJIOTHOCTH BOJIBI
MeptBOro Mopst
35 Bonwl cymu. Jlabopamopnwiti onvim 9.Pacmmpenne BoIbI IPU HarpeBaHUH 1
36 Ipakxmuueckasn paboma NC 6 Hzyuenue scecmkotl 600bl U ycmpaHeHue ee 1
aHcecmrocmu
37 Atmocdepa. [Toroga 1
38 AtMocdepHoe nasienue. Berep. 1
39 BiiaxxHocTh BO3yXa 1
40 Ipaxmuueckas paboma NC 7 Hzyuenue napamempos cocmosHus 6030yxa 8 1
Kabuneme
41 0606menue o reMam «Meramup. O00I0UKH 3eMITI) 1
42 KontponbHas padora N2 2 «Meramupy. [IpoMexxyToUHass KOHTPOJIbHAS 1
pabora.
Maxkpomup. buocgepa (21 yacoB)
43 JKW3Hb, IPU3HAKK JKHUBOTO M KX OTHOCUTEIBHOCTh 1
44 [TpoucxoxaeHne KU3HU Ha 3emiie 1
45 XUMHYECKUM cocTaB KIeTKU. JlabopamopHuiii onvim (). CBONCTBA OEIKOB. 1
CaoticTBa rok03bl. CBOMCTBa caxapo3bl. CBOMCTBa Kpaxmalia
46 IIpakmuueckas paboma 8. Pacnoznasanue opeanuueckux coeouHenui 1
47 YpOBHU OpraHu3alMK KU3HU. 1
48 [TpoKkapuOTHI M 3YKapHOTHI 1
49 IIpakmuueckas paboma 9. U3zyuenue pacmumenbHOU U HCUBOMHOU KIEMKU 1
50 Ipaxmuuyeckas paboma 10. H3yuenue Muxpockonuuecko2o cmpoenus 1
JHCUBOMHBIX MKAHEU
51 Knerounas teopus. [Ipocreiimue. Bupycsl. 1
52 Ipaxmuueckas paboma 11. Uzyuenue npocmetiuiux. 1
53 DKOJIOTHIECKUE CHCTEMBI 1
54 [TumieBsbie 1ienu. DKOIOTHs. JKOIOTHIECKHE (HhaKTOPhI 1
55 Ipaxmuyeckas paboma 12. H3yuenue 83aumoceassetl 6 UCKyCCmeeHHOU 1
9KoCcUucmeMme (aksapuyme) u cocmasierue yenet numaHust
56 Buocdepa 1




S7 CemuHap Ha Temy «I ToOanbHBIE KOJOTHYECKUE MpoOIemMbl yenoBeuectBau | 1
IYTH UX PEIICHUS
58 Ilpakmuueckas paboma 13. U3yuenue 661mogvlx 0mxo008 1
59 [TonsiTrie GMOIOTUYECKON IBOJIIOLIMU 1
60 61 | DBomIOIIMOHHAs TEOPUS 2
62 O606menne no Teme «Makpomup. buochepar 1
63 Konrponsnas pabora N23 «Makpomup. buochepa» 1
AbunoTnyeckue (paKTOPbI H MPHUCIOCO0JEHHOCTH K HUM KMBBIX OPraHu3MoB (26 4acoB)
64, Ocobennoctu xiuMmara Poccun. 2
65 30Ha apKTUYECKUX IYCThIHb, TYHJIP U JECOTYHJIP
66 Ipaxmuyeckas paboma 14. I[lpucnocobiennocms opeanu3mos Kk cpeoe 1
obumanusl
67 DeKTpOMarHuTHasl IPUPOIa CBETa 1
68 Onrruueckre CBOMCTBa CBETA. Jlabopamophvie onvimbi. 1
11. Habnronenre naTepepeHIIMOHHON KapTUHBI HA MBUIBHOH IICHKE.
12. Habmonenne audpakiimoHHON KapTHHBI
69 Ilpakmuueckas paboma 15. H3yuenue 601H08bIX C8OUICME c8emMA 1
70 CBer u npucroco0IEHHOCTh K HEMY KHUBBIX OPraHU3MOB 1
71 Ilpaxmuueckas paboma 16. U3yuenue uzobpasxicenus, 0a8aemozo JTuH301l 1
72 BHyTpeHHsIs sHeprus MakKpOCKOIIUYECKON CHCTEMBI 1
73 TennoBoe paBHOBecue. TemmepaTypa. 1
74, TemnepaTypa 1 IPUCIOCOOIEHHOCTD K HEl KUBBIX OPraHU3MOB 2
75
76 CtpoeHue MOJIEKYJIbl M PU3NYEeCcKre CBOMCTBA BOJIbI 1
77 Ilpaxmuueckas paboma 17. Hzmepenue yoenvbHoU menioemKocmu 600bl 1
78 DJICKTPOJIMTHYECKAS TUCCOIUALIMS 1
79, Ponb Bosbl B Omocdepe 2
80
81 [Tpaktuyeckas pabora 18. MccnenoBanue cpesl pacTBopa cojielt 1 coka 1
pacTeHui
82 Bona — abuotnueckuit pakTop B KHU3HHU pacTeHUH. Jlabopamopnwiti onvim. 1
13. HabmoeHre 3a pacipoCcTpaHEHHUEM BOJHBIX PACTBOPOB MO PACTEHHIO
83 Kondepenuus no teme «Boga — abuotnueckuii pakTop B )KU3HU )KUBBIX 1
OpPTraHU3MOBY
84 CouieHOCTh Kak abuOTHYECKH (haKkTop 1
85 IToyBa kak abuotTuueckuit pakTop 1
86 Ilpakxmuueckas paboma 19. U3zyuenue cocmasa nousnvi 1
87 buotnyeckue pakTopbl OKpYIKAOLIEH Cpebl 1
88 O06o006menne o Teme «AOHOTHIECKHE PaKTOPHI U IPUCTIOCOOICHHOCTh K HUM | 1
KHUBBIX OPTaHU3MOBY
89 KonTponbras padora N24 « AGnotndeckue GakTopbhy 1
IIpocTpancTBo M BpeMms (4 yacoB)
90 [ToHsiTHSI IpOCTpaHCTBA U BPEMEHU 1
91 buoputmbl 1
92 Crioco0bI epeaun HHPOPMAITUH B KUBOW MPUPOJIS 1
93 Hudopmanus 1 yeloBeK 1
Ydenuueckasi KOHGepeHuns «3amuTa uccjaef0BaTeIbCKUX MPOEeKTOBY (4 yaca)
94 97 | 3amuTa UCcCIe0BaTENbCKUX IPOEKTOB | 4
O000menune 3Hanmii 3a kype 10 kaacca (5 yacon)
98 | OGoGuIeHue 3HanMit Mo Teme «MeToIbl TO3HaHHs MHpa» «MeraMup |1




99 O0600611eHMEe 3HAHUH 110 TeMe «MakpoMup» 1
100 | MToroBas koHTpoJbHAs paboTa 1
101- | PesepBHOE Bpems 2
102
11 kiacce
Ne HaunmenoBanue pa3jeia u Tem Ko
n/n 4acoB
| IloBTOpenue kypca 10 ki1acca 7
1 | MHoroob6pa3ue eCTECTBEHHOI'O MUpa: MEraMup, MaKpOMUP, MUKPOMUD 1
2-3 | buocdepa. YpoBHU opraHuzanuy )KU3HU Ha 3eMIIe. 2
4 | OcHOBHBIE 10JIOKEHUSI CHHTETUUECKON TEOPUH SBOJIIOLIMH. 1
5-6 | DnemMeHTh TepMOIMHAMUKH U TEOPUH OTHOCUTEIHLHOCTH 2
7 | KontpoasHas pabota Nel «IloBTOpeHHEe OCHOBHBIX 3aKOHOB, IIOHATHH U 1
teopuil kypea 10 kinaccay
] Muxpomup. Atom. Bemecrpa 34
8-10 | OcHOBHBIE CBEJIEHHS O CTPOSHHH aTOMa 3
11 [ Ipaxruueckas pabora Nel «M3yuenue hororpaduii TpeKOB 3apsKEHHBIX 1
JaCTHUID)
12- | Otkpertue [1.1.MenneneeBbim [leproanueckoro 3akoHa 2
13
14- | 3nauenue [lepuoauueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbI XMMUUECKUX 3
16 | snemenToB JI.M.Menneneena mis popmupoBanus EHKM
17 | brnaropoansie ra3bl 1
18 | Monnas xumuueckas cBsi3b 1
19- | KoBanenTHas XuMHUYeCKas CBS3b 2
20
21- | Metaisl 1 criaBel. MeTaIiueckasi XMMHYECKasi CBSI3b 2
22
23 | MomnekynsipHO — KWHETHIECKAast TEOPHSI 1
24 | ArperatHble COCTOSIHUS BEIIECTBA 1
25- | IIpupoauslii ra3 2
26
27 | Ilpaktnueckas padbora Ne2 «ITonmyuenue, cobupanue 1 pacrio3HaBaHHE I'a30B» 1
28 | Kunxue BenectBa. Hedh o 1
29- | TBepnoe coctosinue BemiecTBa. JKuaKne KpUCTalIbl 2
30
31 | Knaccudukanus HeOpraHMUECKUX BEHIECTB M €€ OTHOCUTEIILHOCTh 1
32- | Knaccudukaius opraHM4ecKuX COeAMHEHUN 2
33
34- | [ommmepsr 2
35
36- | CMecH, X COCTaB U CIIOCOOBI pa3IeICHHS 2
37
38- | JlucriepcHBIC CHCTEMBI 2
39
40 | IloBTopenue u 06061eHHe 10 TeMe «CTPOEHUE aTOMa U BELIECTBAY 1
41 | KouTtponbHas pabota No2 «CTpoeHHe aTOMa U BEIIECTBA» 1
11 XHMHYeCKHE peakunu 13




42- | XuMU4ecKHe peaKkiiuy U uX KIacCH(PUKAIUU 2
43
44- | CkopoCTh XUMHUYECKOU pEaKII1 2
45
46 | OOGpaTUMOCTh XUMUYECKHIX PEAKIIHIA 1
47 | Ilpaktnueckas pabota Ne3 «M3ydeHne XUMHUYECKUX PEAKIIUI 1
48- | OxucnourenpHO — BoccTaHOoBUTENbHBIC peakinu (OBP). DnekTponus 2
49
50 - | Xumuueckre HCTOUHUKH TOKa 2
51
52 | IlpakTtuueckas padota Ne4 «COopka ralbBAaHHUECKOTO dJIEMEHTA U 1
UCTIBITAHUE €T0 JICHCTBUS
53 | [HoBTOpeHue u 00001IeHNE IO TEME « XUMHUECKUE PEAKIHI) 1
54 | KontpoapHas paborta Ne3 « XuMuueckue peakimum 1
AV 310poBbe 22
55- | CucremaTnyeckoe MoJI0KEHUE YEIOBEKAa B MUPE JKUBOTHBIX 2
56
57- | 'eneTnka yenoBeKa U METO/bI €€ U3yUCHUS 2
58
59 - | ®usuka yenoBeka 2
60
61- | Xumus yenoBeka 2
62
63 | Burtamunsl 1
64 | I'opmoHbI 1
65 | JlekapcTBa 1
66 | 31m0poBBkIif 00pa3 KUZHU 1
67 | ®usuka Ha cayx0e 310POBHS YEITOBEKA 1
68 | CoBpeMEeHHBIE METUITMHCKHE TEXHOJIOTHH 1
69 | MHdekunonHble 3a001€BaHUs U UX NPOPUITAKTUKA 1
70 | Hayka o npaBWJIbHOM NUTaHUU 1
71 | IlpakTudeckas padota Ne 5 «VccnenoBanue nponopruoHaIbHOCTH 1
COOCTBEHHOT'0 pallOHA MUTAHUS, IPOBEPKA COOTBETCTBUS MacChl Tela
BO3PAaCTHON HOPME.
72 | Ilpaktnueckas padota Ne 6 « MIHTepnperaius pe3yibTaToB OOIIEro aHaau3a
KPOBH ¥ MOYM.
73 | Ilpaktrueckas pabota No 7 «O1ieHKa MHAWBUTYATLHOTO YPOBHS 37I0POBbBS». 1
74 | Ilpaktrueckas pabota Ne 8 «OrneHKka 6HMOJIOIHYECKOr0 BO3PACTa» 1
75 | IloBTOpenue u 00001IeHNE 110 TeMe «HelT0BEK U €ro 310pOBbEY 1
76 | KonTtposibHas paboTa Ned4 «YenoBek U ero 310pOBbE» 1
\ CoBpeMeHHOE eCTECTBO3HAHME Ha CJIYKOe YeJ0BeKa 20
77- | DieMeHTapHBI JIU AJIEMEHTAPHBIC YACTHIIBI 2
78
79 | BoybIoi agpoHHBIA KOJUTAHAeD 1
80 — | DHepreTnka u sHEprocOEpeIKEHUE 2
81
82 | IIpaxTtrueckas padota Ne9 «M3ydeHue sBIeHUs AIEKTPOMArHUTHON 1
WHTYKITHID
83- | IIpomoBoIbCTBEHHAS TTPOOJIEMa U TIYTH €T0 PEIICHUS 2

84




85-

OCHOBBI OMOTEXHOJIOTUHU

86
87- | HaHOTEeXHOIOTHH U UX IPUMEHCHHE
88
89 | Vuenuueckas kKoHGepeHus: «I OpU30HTHI MPUMEHEHHSI HAHOTEXHOJIOTHI
90- | ®wusuka u ObIT
91
92- | Xumus u ObIT
93
94 | Cuneprernka
95 | EctecTBO3HaHME U HCKYCCTBO
96 [ IIpakTuueckas padorta NelQ «3ydeHne 30JI0TOTO CEUCHUS HA Pa3IMYHBIX
00BEKTAX)
VI BkJiaa coBpeMeHHBIX yueHbIX B (hpopmupoBanue EHKM
97- | Bxuag poccuiickux y4eHbIx B opmupoBanne EHKM
98
99- | CoBpeMeHHbIE OTKPBITUSL POCCUICKUX YUECHBIX
100
101- | Pe3epBHOE BpeMms

102
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