[Ipunoxenne k OOIT COO

PABOYAS ITPOTPAMMA

[TpeamerHas 06s1acTh: ecTecTBEHHbIE HAYKH
YueOHBbIH npeIMeT: ecTecTBO3HAHUE
YpoBeHb 00pa3oBaHusi: cpeaHee oduiee 00pasoBanue

HopmatuBHbIi cpoK ocBoeHUs: 2 rojaa

Konunyectso yacos B roj: 102y (10 ki), 99 u (11 ki)
KonnuectBo yacoB B Hegeno:34 (10-11 ki)

Ilocobme: ["abpuensn O.C., Octpoymos W.I", [Typsiesa H.C. u ap.
EctecTBo3Hanue (6a3zoBblil yposens). 10 kiacc. -M.: «Jlpodar, 2020.
["abpuensn O.C., Octpoymos WU.I'., [lypsimesa H.C. u np. EctecTBO3HaHMe
(6asoselii yposeHb). 10 kiace. -M.: «Jlpodar, 2020.

Hwxuuit Hosropos
2020

A5 NOKYMENTOB |

A e



Ilnanupyembie pe3yJIbTAaThl 0CBOCHHA Kypca

JIMYHOCTHBIMHU pPe3yJabTaTaMH O0YYCHHUS €CTECTBO3SHAHUIO SBIISIFOTCS:

— B YeHHOCMHO-OPUEHMAYUOHHOU chepe — BOCTTUTAHNE YyBCTBA TOPJIOCTH 32 POCCUIICKHE
€CTECTBCHHBIC HAYKH,

— B mpy0o6oli c¢hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODY JasbHEHIIIeH 00pa3oBaTeIbHON U
poeCCUOHATILHON TPACKTOPHH;

— B NO3HABAMENbHOU (KOSHUMUBHOU, UHMEIeKMYAIbHOU) chepe — YMEHHE YIIPABISATH CBOCH
MI03HABATEJBHOM JIESITEIIbHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHUS IPOTPAMMBI 110 €CTECTBO3HAHUIO SBIISIFOTCS:
— OBIIQJICHHE YMCHHSIMH M HaBBIKAMU PA3JIMYHBIX BUIOB MTO3HABATEIILHON IESATEIHHOCTH,
NPUMEHEHHSI OCHOBHBIX METOIOB TIO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIH3,
MOJICTTUPOBAHUE) JUTSI U3YUCHHSI PA3TUIHBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MUPA;

— OBJIaJICHHE OCHOBHBIMHU MHTEIICKTYAIbHBIMHU OTIEPALUsAMU: POPMYIUPOBAHHIE THITOTE3,
aHAJIN3 B CUHTE3, CPaBHEHUE, 00OOIICHIE, CUCTEMATH3AIIHSI, BRISIBIICHUE TPUYNHHO-
CJICZICTBEHHBIX CBSI3CH, IOUCK aHAJIOTOB;

— ¢opMUPOBaHHE YMEHU TCHEPUPOBATH UJCH U ONPEACIATH CPEICTBA, HEOOXOAMMBIE JIJIS X
peau3aluu;

— ¢hopMUPOBaHNE YMECHUN OTPEICIIATH SN U 33729 JACSITeILHOCTH, a TAK)KE BEIOUPAThH
Cpe/CTBa pealn3aluy dTUX LeJIel U MPUMEHSATh Ha IPAKTUKE; (DOPMUPOBAHUE YMEHHIMA
MCIIOJIb30BATh PA3IMYHBIC UCTOYHUKH JJIS TIOJyYEHUSI €CTECTBEHHO-HAYYHOU HH(OpMAIIUU 1
MIOHUMAaHHMSI 3aBUCUMOCTH OT COJICpKaHUsI U (POPMBI TIPEICTABICHHONW HHPOPMAIIUH | TIeJIeH
ajpecara.

IIpeanvMeTHbIE pe3yabTaThI

EctecTBo3HaHMe (0a30BbIi YPOBEHB)

B pesynbrare uzydenus yaeOHoro npeamera «EcrecTBo3HaHUE) HA YPOBHE CPEIHEr0 00IIeTro
0o0pa3zoBaHus:

Buinycknux na 6azoeom ypogne Hayuumcsi:

- IEMOHCTPUPOBATh HAa IPUMEPAX POJIb ECTECTBO3HAHMS B PA3BUTHUHN YEJIOBEUECKON
LMBUJIN3AL1H; BBIIEISTH IEPCOHAIbHBIN BKJIAJ BEIMKUX YUEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHbIX HayK;

- FPaMOTHO IPUMEHSTH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO ITPH OITMCAHWUH SBJICHUI
OKPYXKaroIero MUpa;

- 000CHOBaHHO NMPUMEHATH MPUOOPHI I U3MEPEHUS U HAOIIOACHNUS, UCIIOJb3Ysl ONMCAHUE WU
NPEUIOKEHHBIN allTOPUTM SKCIIEPUMEHTA C 1IEJIbI0 MOTY4YeHUs 3HaHUH 00 00bEKTe U3yUEeHHUS;

- BBISIBJIATH XapaKTep sBJICHUM B OKpYy’Kalollel cpejie, IOHUMaTh CMBICIT HAOJI0JaeMbIX
IIPOLIECCOB, OCHOBBIBAsICh HA €CTECTBEHHO-HAYYHOM 3HAHUH; MCIIOJIb30BaTh JIUISl ONMCAHUS
XapakTepa MPOTEKaHUs MPOLECCOB (PU3NYECKHE BEIUYMHBI U JJEMOHCTPHPOBATH B3aUMOCBS3b
MEXy HUIMH; - OCYIIECTBIISATh MOJICIMPOBAHUE MPOTEKAHHsI HAOII0aEMbIX MPOIIECCOB C yUETOM
IPaHULl IPUMEHUMOCTH UCIIOJIb3YEMBIX MOJIETIEH;

- KpPUTUYECKH OLIEHUBATh, UHTEPIPETUPOBATH U 00CYk1aTh HH(OPMALINIO, COJIEPKAIYIOCS B
coobmenusax CMU, pecypcax HTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHO-HAyYHOI KOPPEKTHOCTH; JI€JaTh BHIBO/IBI HA OCHOBE JIUTEPATYPHBIX JTAHHBIX; -
NPUHUMATh APTYMEHTUPOBAHHBIE PEIICHHUS B OTHOLICHUH IPUMEHEHUS pa3HO0Opa3HbIX
TEXHOJIOTHI B MPOPEeCCUOHANBHOMN IEATEIbHOCTH U B OBITY;

- U3BJIIEKATh U3 OMMCAHUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB HEOOXOJMBbIE
XapaKTePUCTUKU JJIsi KOPPEKTHOTO UX MCIOIb30BaHUS; OOBSICHATH IPUHIUIIBI, TIOJI0KEHHBIE B
OCHOBY pabOThI TPHUOOPOB;

- OPraHU30BBIBATh CBOIO JESATENILHOCTh C YU€TOM MPUHIIUIIOB YCTOHYUBOIO Pa3BUTHUSI CUCTEMBbI



«IPUPOa—O00IIECTBO—UEIIOBEK» (OCHOBBIBASCH HA 3HAHUSX O MPOIleccax MepeHoca u
TpaHc(hOpMAaIMK BEIIECTB M YHEPTHH B IKOCUCTEME, PA3BUTHH U (YHKIIMOHUPOBAHUH
Orocdepsr; 0 CTPYKType MOMYJISALUN ¥ BU/A, aIaNTAIIUSIX OPTaHU3MOB K Cpelic OOUTaHHs,
CBOWCTBAaX IKOJIOTHYECKUX (DAKTOPOB; PYKOBOJICTBYSCh IPUHITUIIAMU PECYPCOCOCPEIKEHHISI U
0€30I1aCHOTO IIPUMEHEHUSI MATEPUAIOB M TEXHOJIOTUH; COXpaHsisi OMOIOrHYECKOe
pazHooOpasue);

- 000CHOBBIBATh MPAKTUYECKOE UCTIOIH30BAHUE BEIIECTB U X PEAKIUI B TPOMBIIIIICHHOCTH U B
OBITY;

OOBSICHATB POJIb ONPEIEIICHHBIX KJIACCOB BEIIECTB B 3arpsi3HEHUN OKPYKAFOIICH CPEJIbI,

- IEHCTBOBATh B paMKaX MPaBUJI TEXHUKU OE30MACHOCTH U B COOTBETCTBUU C MHCTPYKIUSIMH T10
NPUMEHEHHIO JICKApCTB, CPEJCTB OBITOBON XUMUH, OBITOBBIX 3JICKTPUIECKHUX MPUOOPOB,
CJIOKHBIX MEXaHH3MOB, IIOHMMAsl €CTECTBEHHO-HAYYHbIC OCHOBBI CO3JIaHHSI ITPEIITHCAHUH;

- hopmEpoOBaTH COOCTBEHHYIO CTPATETHIO 3/J0POBhecOEperaromiero (paBHOBECHOTO) MUTAHUS C
y4eToM

OHMOJIOTMYECKOH 11eTIeCO00Pa3HOCTH, POJIM BEIIECTB B TUTAHUHU M KU3HEIEATSILHOCTH KUBBIX
OpraHU3MOB;

- OOBSICHATh MEXAaHW3M BIUSHHUS HA JKUBBIC OPraHU3MBI DJIEKTPOMATHUTHBIX BOJIH U
PaIMOAKTUBHOTO H3JIYUCHHUsS, a TakKe JCHCTBUS aJKOTOJs, HUKOTHHA, HAPKOTHYECKUX,
MYTareHHBIX, TEPATOTCHHBIX BEIECTB HA 3JJ0POBbE OPraHU3Ma U 3apOJIbIIIEBOC PA3BUTHE;

- BBIOMPATH CTPATETHIO MOBEJACHMS B OBITOBBIX U YPE3BBIYAMHBIX CUTYAIIUIX, OCHOBBIBAsICH Ha
MMOHMMAHWUY BIIUSHUS HA OPTraHU3M YeJIOBeKa (U3NUYCCKUX, XUMHUICCKUX U OMOJIOTHUSCKUX
(hakTOpOB;

- 0CO3HAHHO JICHCTBOBATH B CUTYallUH BBEIOOPA MPOYKTA WU YCITYTH, IPUMEHSISI €CTECTBEHHO-
HAy4YHBIC KOMIICTCHIIHH.

Bbll’lyCKHuK Ha 6az3060Mm YPOBHE noydum 603MONCHOCMb HAYHYUMbCA.!

- BBIIIOJIHATh  CAaMOCTOSITETIbHBIE OKCHEPHUMEHTHI, PAcKpBIBAIOIINE TOHMMAaHUE OCHOBHBIX
€CTECTBEHHO-HAY4YHbIX IIOHSATUH M 3aKOHOB, coOyojas TmpaBuia Oe30macHoO paboThl;
NPEJICTaBIIATh MOJIyY€HHBIE Pe3yJbTaThl B TAaOMUYHOM, rpaduueckoil WM TEKCTOBOW (opMme;
ACJIaTh BBIBOABLI HA OCHOBEC IMMOJYYCHHBIX U JIUTCPATYPHBIX JAHHBIX;

- OCYLIECTBIISAITh CAMOCTOSITENIbHBIA  y4eOHBIH MPOEKT MM MCCIeJOBaHUE B 00JacTH
€CTCCTBO3HAHUAI, BKJ'IIO‘-I&IOHH/II\/’I OMNpeCaACIICHUE TCMbI, TIOCTAHOBKY LCJINM W 3aJa4, BBIIBUKCHHUC
THIOTE3Bl U MYTEH €€ HKCIEPUMEHTAIBHON MPOBEPKH, MPOBEICHIE dKCIIEPUMEHTA, aHATTU3 €ro
pe3yJIbTATOB C YUETOM MOTPEIIHOCTH U3MEepeHus, ((OpMyIUPOBaHHE BBIBOJIOB U MPE/ICTaBICHUE
TrOTOBOT0 MH()OPMAITMOHHOTO IPOAYKTA;

- 00CyXJaTh CYIIECTBYIOIIUE JIOKAJIbHbIE M pPErHOHaJIbHbIE MPOOJIEMbl (IKOJIOTHYECKHUE,
HHEPreTUUECKUE, ChIPHEBBIE U T.11.);

- 000CHOBLIBATEL B JAUCKYCCHUH BO3MOXKHBIC ITYTH UX PCHICHUSA, OCHOBBIBASICHh HAa €CTCCTBCHHO-
HAYYHBIX 3HAHMSIX;

- HaXOJUThb B3aMMOCBSI3U MEXAY CTPYKTYpOi U (pyHKIMEH, IPUUUHON U CIIEICTBUEM, TEOpHEN U
(dakTaMu npu aHamu3e NMpPOOJEMHBIX CUTyalMd M OOOCHOBAHWM NPUHUMAEMBIX pEIICHUN Ha
OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMU; TIOKa3bIBaThb B3aWMOCBA3b MEXKIy OOIacTAMHU
C€CTCCTBCHHBIX HAayK.

IpeaMeTHBIMH pe3yJbTATAMM W3YUYEHUSI €CTECTBO3HAHUS SBIISIOTCS:

B NO3HABAMENbHOU Chepe:

— OBJIQJICHHE YMEHUSIMHU J1aBaTh ONPECICHUS N3YUCHHBIX TTOHITHII;

— OTMHMCaHUe JEMOHCTPAIMOHHBIX U CAMOCTOATENILHO TPOBEICHHBIX IKCIIEPUMEHTOB, UCTIOIB3YS
JUTSL 9TOTO PYCCKHM (POJTHOI) SI3BIK U SI3bIK €CTECTBEHHBIX HAYK;

— KIaccu(uKanus n3yudeHHbIX OOBEKTOB U SIBJICHUM;

— HaOMIOIeHNE IEMOHCTPUPYEMBIX H CAMOCTOSITEIHHO TPOBOAUMBIX OMBITOB, €CTECTBEHHBIX
SIBJICHHH, IPOTEKAIOIINX B IPUPOJIE U B OBITY;



— U3JI0’KEHUE BHIBOJOB U YMO3AKIIIOUECHUH M3 HAOIIOCHIH, N3yYCHHBIX €CTECTBEHHO-HAYUHBIX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAHKE MTOBEICHHS U CBOWCTB HEU3YUCHHBIX
€CTECTBCHHOHAYYHBIX O0BEKTOB IO aHAJIOTUU CO CBOMCTBAMH M3yUCHHBIX;

— CTPYKTYpUPOBAHHE U3YUYEHHOTO MaTEpUAIIa;

— MHTEPIIPETalns eCTECTBEHHO-HAYYHOU HH(OPMAIUH, TOTYYCHHON U3 JPYTUX UCTOYHHUKOB,
OIICHKA €¢ HAyYHOH JIOCTOBEPHOCTH;

— CaMOCTOSITeTILHBIN MOMCK HOBBIX ISl c€0s1 €CTECTBEH HO-HAYYHBIX 3HAHUM, UCTIONB3YS TS
ATOTO JIOCTYITHBIC HCTOYHHKH WH(OPMAIIHH;

B YeHHOCMHO-0PUEHMAYUOHHOU chepe:

— aHaJIM3 | OILIEHKA MOCIICJCTBHIA JJIsl OKPYXKAIOIIeH cpeibl OBITOBOM M MPOU3BOICTBEHHOMN
JeSITeTHHOCTH YeNIOBEKa,

B mpyo0oeoll chepe:

— IIPOBEJICHHUE €CTECTBEHHO-HAYYHBIX IKCIIEPUMEHTOB ¥ BBITTOJIHEHUE WHIUBUYyaTbHOTO
MPOEKTA UCCIICAOBATEIILCKOTO XapaKTepa;

B cghepe puzuuecKol Kyibmypol:

— COOJTIOZICHUE TIPABWII TEXHUKU 0€30TMIaCHOCTH TPU paboTe B KAOMHETE €CTECTBO3HAHUS
(pu3ukm, XuMHuH, OHOJIOTHH);

— OKa3aHHue MePBOM TOMOIIY MPH OTPABJICHUSX, OXKOTaX M IPYTUX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH, DJICKTPHUYECKHM TOKOM H JJa0OpaTOPHBIM 000pYIOBAHHUEM.



Conep:xanue Kypca
10 kaacc (102 4, 3 4 B Heae110)

BBenenue (4 4)
BBenenue B ecrectBo3HaHue. [Ipupoaa — cpea oOuTaHus U UICTOYHUK JKU3HU YEJIOBEKA.
B3aumooTHoOIIEHNS YeI0BEKa U IPUPOABI, UX AUaieKTuKa. [Ipuposa — HCTOUHUK TBOPUECKOTO
BJIOXHOBEHMS JEATEIIEH HCKYCCTBA.
EcTecTBO3HAHME — €IMHCTBO HAYK 0 NpUpojae. Marepus u GOpMBI €€ CyIIeCTBOBAHUS.
Juanextrka ecrectBo3HaHusA. OCHOBHBIE 3Talbl €ro pa3BUTHUs. [[oHATHE O €CTECTBO3ZHAHUM KaK
CUCTEME Hay4YHbIX 3HaHUHU O MIPUPOJE.
Jlemoncmpayuu
BuneodparmeHnTsI (CenbCKOXO03SHCTBEHHBIC YTObsI, KAPhEPHI 151 JOOBIUN YIS U PYIHI,
MeTaJTyprudeckue KOMOMHATHI, ra3o u HedrenpoBoabl, Guotunuu, ['DC, TOL u ADC,
MOCIIEACTBUS
3eMJIETPSACEHUH U IIyHAMU, HUCUE3HYBIINE BUbI PACTCHUN U )KMUBOTHBIX ); PENPOAYKIIMHA KApTUH
BEJIMKUX XYJI0KHUKOB € Neii3axamu U pyruMu oobvexktamu npupoasl (U. Iumkuna, U.
JleButaHa,
W. AiiBazoBckoro, K. FOoHa u 1p.); My3bIKalIbHBIE ()parMEHTHI, IIOCBSIIICHHBIC SBICHUSM
IPUPOIBI
(I1. YaitkoBckuit, K. Cen-Canc, JI. Ban betxoBen u ap.).
[TopTpeTsl yueHbIX-ecTeCTBOUCIIBITaTENEH, BiuneodparMmeHTs! 0 HCTOPUU BO3SHUKHOBEHUS U
pa3BuTHS (PU3UKH, XUMUU U OHOJIOTHH.

Tema 1. EcTecTBO3HAHMEe U MeTOAbI MO3HAHUA MHUPAa (17 1)
IMIMPHUYECKUH YPOBEHb HAYYHOI0 Mo3HaHusA. DopMbl IO3HAHMS: HAYYHOE U HEHAYyYHOE.
JIBa ypOBHSI HAYYHOT'O IO3HAHMSI: SMIIUPUYECKHM (1yBCTBEHHBIH, ONBITHBIN) U TEOPETUYECKUI
(paunoHanbHbIN). [ToHATHE 00 YMIMPUYECKOM YPOBHE HAYYHOTO MO3HAHUS U €r0 METO/IaX.
Habmonenue u sxcnepument. ['unoresa u BbIBO.

MonenupoBaHue Kak METOJ Hay4HOro nosHanus. [Ipouecc MmonenupoBaHus U €ro COCTaBHbIE
4acTHU: CyOBEKT (MCCIe0BaTelNb), 00BEKT (MPeaMeT, IPOLEeCC WU SIBIEHUE) U MOJIEb,
OTpa)karoIas

OTHOLIEHHE MEX1y HUMH. TUIBI MO/IENICH: MaTepralIbHbIE U 3HAKOBBIE.

Teopernyecknii ypoBeHb HAY4YHOIr0 No3HaHUA. [[oHATHE O TEOPETUUECKOM YPOBHE HAYYHOTO
MO3HAHUS U €r0 COCTABIISAIOIINX (OCMBICIIEHHE IKCIIEPUMEHTAIbHBIX (PaKTOB, pazpaboTKa 1
000CHOBaHME TUIIOTE3, IOCTPOCHUE TEOpUH ). MoenpoBaHue Ha TEOPETUYECKOM YPOBHE
MO3HAHUS U

TUIBI MOJIeNIel (MeanbHasi, aHalorusl, MaTeMaThyeckast). Pojb MBICIEHHOTO 3KCTIEpUMEHTa U
MaTeMaTHUYECKOTO MOJEIMPOBAHUS B CTAHOBJICHUU U Pa3BUTHH €CTECTBEHHBIX HAYK.

S3bIK ecTeCTBO3HAHMS.

buonozus. buonoruueckas cuctemMaTvka U €e BaKHEHIINe TaKCOHbl. buHOMUHAaNbHas
HoMeHKnarypa. [lonarue Buga. CucreMaruka xuBoTHbIX. [loHATHE OpOABL. CHCcTEMaTHKa
pactrenuil. [lonsitue copra. buonornueckas HOMEHKIaTypa — OCHOBA IPO(heCcCHOHATLHOM
JEATEBHOCTH.

Xumusa. TpuBranpHbIe Ha3BaHUs. PanmoHanbHas HOMEHKIaTypa. MexayHapoaHas
HoMmeHknarypa MIOITAK. Xumnuueckne 351eMeHThl U IPOUCX0XKIEHUE UX HA3BAHUH.
Knaccudukanuys HeopraHnueckux BemecTB (OKCHUIbI, KUCIOThI, OCHOBAHHUS, COJIN) U MIPUHIIMITBI
00pa30BaHMs UX HAa3BaHUH.

Quszuka. Equanib uamMepenus pusndeckux BenuuuH B Poccun. MexayHapoiHas cuctema



enuHuIl u3Mepenus guzndecknx BenuuuH — CHU. OCHOBHBIC U MPOU3BOIHBIC €TUHUIIBI
u3MepeHus pusndeckux Benuau CHU.



EcrecTBeHHO-HAy4YHbIE IOHATHS, 3AKOHBI U TeOPUH. ECTeCTBEeHHO-HAyYHbIE MOHSTHS.
KonkpeTHble 1 a0CTpaKTHBIE €CTECTBEHHO-HAYUYHbIE MOHATHSA. 3aKOHBI €CTECTBO3HAHUSI.
EctecTBeHHO-Hay4HBIE TeOpHH. ONUCATEIBHBIE TEOPUU U O0BSICHUTEIHHBIC TEOPUH.
[Iporuo3upyronias poiab €CTECTBEHHOHAYUYHBIX TEOPHUH.

EcTrecTBeHHO-HayYHasi KapTUHA MUpa. KapTuHBI Mupa: peTuruo3nas, OpIToBas,
xynoxectBeHHas. EctectBenHO-HayuHas kaptuHa mupa (EHKM). DBomrorus EHKM u ee
JTaIbl: APUCTOTENEBCKUNA, HBIOTOHOBCKUH, SHILTEHHOBCKAs PEBOJIIOLUS.

[IpuHUMITBEI TO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBHUS, IONIOJIHUTEIbHOCTH, IPUUYUHHOCTH,
CUMMETpPHHU.

Mupsbl, B KOTOpPBIX MbI skuBeM. Kiaccuduxaius MupoB (MeraMmup, MakKpoMUp, MUKPOMUD,
HaHOMHD). [ paHUIIBI MUPOB U YCTIOBHOCTH ATHX TpaHuIl. [IpubOpsI A1 U3y4eHUS MUPOB, UX
3BOJIIOLIUS OT CBETOBOTO MUKpockorna P. ['yka 10 CkaHHpYyIOIIEro TYHHEJIbHOIO MUKPOCKOIIa
(CTM) u atomHO-cuioBoro Mmukpockona (ACM).

MounekynsspHOE paclio3HaBaHUE U €r0 POJIb B IPUPOJE U KU3HU yesnoBeka. KoMIbroTepsl
Oyy1iero.

Jlemoncmpayuu

[Toptpets! yuensix-ectectBoucnbiTareneil (I'. [Nanunes, [I. Menneneesa, I'. Mennens,

H. BekeroBa, M. ®apazest), pa3iuuHble MaTepuanbHble 00BEKTHI: Pu3ndeckue (eKTpopopHas
MalIuHa — MOJIEJIb MOJIHUU, KPUCTAJUIMUECKUE PEIIETKH Pa3IMUYHbIX TUIIOB), OMOJIOTUYECKUE
(MyJSKU [IBETOB, OPraHOB TeJia YelloBeKa), reorpaduyeckue (rnodyc, kapra, TeITypHil),
XUMUYECKHE (IIIapOCTEPKHEBBIE U 00BEMHBIE MOJIETH MOJIEKYJ PAa3JIMYHBIX BEIIECTB).
Craiinpl ¢ MmogensMu cTpoeHus atoma Tomcona u Pezepdopaa. OTHOCUTENHHOCTD MOHSTHS
ycTOTHI. PaznudaHble pu3ndecKkue, XUMHUIECKHE U OMOTIOTMYeCKHE MOJICITH.

[Toptpersl Apucrotens, K. Jluanes, Y. Jlapsuna; BuaeodparMeHThI ¢ TaKCOHAMU B OOTaHHUKE U
300JI0TMU ¥ IPUMEPBI CUCTEMATUKH OTAEJIbHBIX PACTEHUM U )KUBOTHBIX.

Tabmuna, cnaiin wim Buneodparment «Homenkiarypa MFOITAKY; Tabmuiel uiau craiapl ¢
AHUMAIIUSAMU 110 OOIIMM MPUHIIMIIAM 00pa30BaHuUs Ha3BaHU BaKHEHUIIINX KIIACCOB
HEOPTraHUYECKUX COCTMHEHHUI — OKCUJIOB, KUCIIOT, OCHOBAHUMU, COJIEH U UX KiIacCU(UKAIUH.
[Toptpets Oma, Kynona, HetoToHa, DiiHIITEHHA U Ap.; TAOIUIIBI OCHOBHBIX U MPOU3BOIHBIX
equnul, CU; nuaamudeckue BuneodparMeHTsl, HLUTIOCTPUPYIONTUE BAXKHEHUIITHE TTOHITHS
(bU3MKY IPUMEHUTENHHO K TeMe ypoKa; claii uiu BuaeodparMeHT «CTapopyccKue eTMHUIIBI
MU3MEPEHHS HEKOTOPhIX (pu3nyeckux BenuduHy. Tadmuisl 1 BuneodparmeHTsl,
WJUTIOCTPUPYIOLIUE BayKHEUIIINE TOHATHUS, 3aKOHBI U TEOPUU €CTECTBEHHO-HAYUHbBIX TUCIUILUINH
M0 KypCY OCHOBHOM IIKOJIBI. BuieoparMeHTsI U caaiiibl 110 3BOJIOIIMH MUKPOCKOTIOB.
Ipaxmuueckue pabomul

1. DMnupudeckoe Mo3HaHUE B U3YUCHUH €CTECTBO3HAHUS.

2. Habmroienue 3a M3MEHEHUEM TeMIIEPaTyphI JIbJIa U €r0 COCTOSIHUEM MPH HarPEeBaHUU.

3. HaGnronenue 3a npopactanuem cemsiH Ghacoiiu.

4. HabmroieHue 3a ropsiiei cBedoi.

Tema 2. Meramup (12 4)
Yesnoek u Beestennast. XpOHOJIOTHs aCTPOHOMHUYECKUX MPEACTABICHUN U OTKPBITUIA:
TEOLIEHTPUUECKAsl CUCTEMA MUPA; AaHTPOIIOLIEHTPUYECKAsi CUCTEMA MUPA; T€IMOLEHTPUYECKAs
cucreMa mupa. ActpoHomsl XVI-XIX BB. 1 UX BKJIaJl B pa3BUTHE NPEJICTAaBICHUN 0 BeeneHHou.
Kocmonorus. Bkiiag oTe4ecTBEHHOM HayKH B MUPOBYIO KOCMOJIOTHIO.
IIpoucxo:xnenue u crpoenune Beesiennoii. ®usnyeckue IBICHUS U 3aKOHbI, CBSI3aHHBIE C
MPOUCXOXKICHHEM U cTpoeHueM Beenennoit. Dddext Homnepa. 3akon Xad6ma. Teopust

Bonwioro B3peiBa. EnuHUIBI H3MEpEeHHsS] KOCMUYECKUX paccTosiHuid. HeGecHbie Temna.
Co3zBe3nusi. 3Be3aHbIC CKOTICHUs. 3Be3 bl [maneTsl. KoMeThl, MeTeOpHTHI, aCTEPOUIBI.



Kak yesioBek usyuaer meramup. [lepBoie Teneckomnsl u oocepBaTopuu. Teneckon-pedpakTop u
Teneckomn-pediiekrop. Paguoreneckonsl 1 MeXIUIaHETHBIE cTaHIIMU. OpOuTanbHas
actpoHomuueckasi oocepsaropus (OAO).

3akoHbI ABUKeHNSI HeOecHBbIX Tedl. [lepBoiii 3akoH Kerepa. Anoreit u nepureu.
XapakTepUCTUKH AJUTUTICA: POKAITBHOE pacCTOSTHUE, POKYC, OCh, TTOIYOCh, IKCIICHTPUCHUTET.
BTtopoii u Tperuii 3akonbl Kensepa. 3akoH BCeMUpHOTo TAroTeHus. KocMuieckue CKoOpocTH.
IanakTuku. O6mume cBeaeHMs 0 TanakTukax. UepHsie apipbl. Kinaccudukarus ragakTuk:
SJUTMIITUYECKHE, CIUPaJIbHbIE, HEeMpaBUIbHbIC, paguoranakTuku. Hama ["anakTuka. Mnedynbrit
ITyTts. KBa3apsi.

3Be3abl. CostHue. 3Be3/bl, X poxkaeHue. CrieKTpaibHbIN aHaJInu3 — OCHOBA UCCIIEA0BAHUS
XUMHUYECKOT'O COCTaBa 3Be3/l. XapaKTEPUCTUKH 3Be3]1 (CBETUMOCTh, CIIEKTPaIbHBIN Kiacc,

s dexTuBHAT TEMIIEpaTypa) U UX Kiaccuukanus (KEeNThle U KpaCHbIC KapJIMKH, KPaCHBIC
TUTaHThI, CBEPXTUTAHTHI, OCIIbIC KapIKH, HEUTPOHHBIE 3Be3/Ibl). [Ipoucxoxnenue ColHIla U €T0
ctpoenue. CTpykTypa conHeuHoi atMmocdepbl. COTHEUHBIH BeTep.

Conneunas cucrema u ee mianerbl. Crpoenue Conneunoit cuctemsl. [Inanerst ConHeunon
cuctemsl. Jlpyrue cTpykTypHbie 351eMeHThl COTHEUHOM CUCTEMBI: CITyTHUKH IIAHET, aCTEPOUIDI,
KOMETBI, METCOPHUTHI.

Jlemoncmpayuu

[Toptpersr Apuctorens, [Itonemes, Apucrapxa Camocckoro, H. Konepuuka, /l>x. bpyho,

I'. T'anunes, K. [{ln01KOBCKOT0 U MEPBBIX 1IECTH COBETCKMX KOCMOHABTOB; A. DUHIIITEIHA,

A. ®punmana, K. lomnepa, B. Ciudepa u 3. Xao6ua, K. Suckoro, U. Herorona, 1.
Jlunmepcres,

N. Kennepa.

Buneodparments! u gpororpaduu mo Teme: Moenb bonbioro B3psiBa, pa3inyHble THIIBI
TaJIaKTHUK (SJUIMIITUYECKHE, CIUPATIbHBIE U HEMPAaBUIbHBIE), cO3Be31usi CeBepHOro Moymapus,
pasinuHbie HeOECHBIE Tea, KBa3aphl, MPOUCXOXKACHUE U cTpoeHue CoJHIa, CTPYKTYPHbIE
anemeHThl ConHeuHoM cuctemsl. [IIkonbHbIN Teneckon. MoaenrpoBaHue: BTOPOro 3aKOHA
Kemnnepa, nosepxHoctu ConHia (KOHBEKTUBHOW 30HBI).

Jlabopamopnvie onvimol

1. Onpenenennie reorpad@uecKkoi MUPOTHI 10 yriy Habmoaenus [lonspHoit 3Be3/5l.

2. IlocTpoenue 3maunca.

Ipakxmuueckasa paboma

5. M3ydeHue 3Be3AHOTO HEOA ¢ TOMOIIbIO MOABUKHON KapThl.

Tema 3. O00s10uku 3emuin: aurocepa, ruapocdepa, armocdepa (13 4)
Ctpoenue 3emun. Jlurtocepa. Buyrpennee crpoeHue 3eMiu U €€ XUMHUYECKUN COCTaB.
Crpoenue u coctas auTochepsl. MuHepaisl 1 ropHbIe opobl. Pyasl. JIuTochepHbie IUINTHI.
3emnetpscenus. [llkana Puxrepa. UHTeHCMBHOCTD 3emiieTpsiceHuid. [lynamu.

I'uapocdepa. Oxeansl u Mopsi. CoctaB ruapocepsl. MupoBoii okean. Mopsi. Herunuunsie
Mmops: CapraccoBo, Kacnimiickoe n Apanibckoe. TeMa MOpsi B IPOU3BEAEHUSX MUPOBOU
XYJ0’KECTBEHHOU KYJIbTYPBHI.

Boabl okeanoB u Mopeil. XMUMHUYECKUI COCTaB MOPCKOM M OKeaHn4YecKou Bojbl. [Ipomurie.
Jlen B okeane. I'pennanaus. Aurapktuaa. [[Buxenue Bog Muposoro okeana. [IpunuBel u
oTiinBbl. Mopckue TeueHus. Tunsl KinmMara.

Boaw! cymmu. Bossl cymu v ux kinaccudukarys. Ponnuku. I'eiizepsl. MuHepanbHbIe BOABI U UX
knaccudukanus. [Ipodmema mpecHoit Boabl. O3epo baitkan. KapcToBsie siBiieHHs 1 00pa3oBaHue
CTaJIAKTUTOB M CTaJarMUTOB. AHOMAaJIbHBIE CBOMCTBA BOJBI M UX 3HAYEHHE B IIPUPOJIE.
Atmocgepa. Iloroga. Atmoctepa u ee coctas. BepTukaibsHoe cTpoeHue armocheps:

Tponocdepa, crpatocdepa, Mezochepa, Tepmochepa, s3k3ocepa. CocraB Bozayxa. O30HOBbIE
JBIPBI ¥ TapHUKOBEIHA 3 dekT. [Toroga u knmmar.



ATmocdepHoe naBiaeHue. Berep. Atmochepnoe nasnenue. Kecconnast u BbICOTHast 00JI€3HH.
[{uKkIOHBI M AHTULUKIIOHBI. ATMOC(epHbIe PpOoHTHL. BeTpa u ux BUABL: IKBaJ, CMepY,
aHTHIaccar, naccar, opus, G&x, 6opa, CHpOKKO, MyCCOHBI, TA(yHBI, yparaHbl, CMEpYH,
topHano. lkama bodopra.

BaaxknocTs Bo3ayxa. BnaxHocts Bo3ayxa. [Icuxpometp u rurpometp. Touka pocel. Obnaka,
ux ¢opmbl U pazmepsl. Tyman. Ocanku U ux TUIbl. Pagyra.

Jlemoncmpayuu

OO0pa3upl pya, MUHEPAJIOB U TOPHBIX MOPOJ, pU3NUecKas KapTa moJymapuii, atinacel. Kapter:
MOPCKHUX TeUeHHH, pu3ndeckue kapTel Mupa u Poccuiickoit denepanuu.

Buneodparments! u Gpororpaduu mo TeMe ypoka: CTpoeHUE 3eMIIH, 3eMIIETPSICEHUS, IlyHaMH,
pas3IMYHbIE OKEaHbl K MOps, alicOepru, MOPCKHE TeUSHHsI, POAHUKH, Tei3epbl, 03epo baiikai,
KapCTOBBIE SIBJICHUA (CTAJIAKTUTHI U CTANIArMUTBI), aTMOCc(epa U €€ COCTaB, LIUKJIOHBI U
AQHTHUILMKIIOHBI, BUJIbl BETPOB, TYMaH, PaJyra, 0OCaJaKu pa3JIMyHbIX TUIIOB.

Penponykuun kaptun: W. AiiBazoBckoro «/leBsaTsiil Bai», U. Jleurana «beper CpeanzemHoro
mopsi», Y. umkunaa «Ha 6epery mopsi», JI. Jlaropno «Mope», A. Peutoa «Ha roxyoom
npocTopey; (pparMeHTsl My3bIKaabHBIX pou3BeneHuii: H. Pumckoro-Kopcakosa «Camko», K.
Hebroccu «Mopey, M. Pasens «Jlonka B okeane» u3 cOopHuka «3epkana», 1. HalikoBckoro
«Jlebenunoe o3zepoy. [IpeBpailienns HEPaCTBOPUMBIX KapOOHATOB KaJbIMs U MarHus (CpeIHUuX
coJieii) B paCTBOPUMBIC THAPOKAPOOHATHI (KHCIIBIC COJIM) H 0OpaTHO — MPUIHHA 00pa30BaHUs
CTaJIaKTUTOB U CTaJJarMUTOB. MojienMpoBaHue NapHUKOBOTo ¢ heKTa.

[TpuGopsl: s u3MepeHus aTMochepHOTro AaBieHus (0apoOMeTpbl), ISl U3MEPEHHS BIAKHOCTH
BO3/yxa (TUTPOMETPHI).

Jlabopamopnvie onvimol

1. U3yueHue coctaBa rpaHmra.

2. MonenrpoBaHue BbICOKOM IIJIOTHOCTH BOABI MepTBOTO MOpS.

3. Pacmmpenue BoJibl IpH HArPEBaHUU.

Ipaxmuueckue pabomul

6. 3yuenune KOJUIEKIIUY TOPHBIX MTOPO/I.

7. 3ydeHne )KeCTKOW BO/BI M YCTPAHEHUE €€ KECTKOCTH.

8. 3yueHue nmapaMeTpoB COCTOSHUS BO3/1yXa B KaOUHETE.

Tema 4. Makpomup. buocdepa (21 4)
7Ku3HBb, NPU3HAKY KUBOT0 H X OTHOCHTEIbHOCTh. OCHOBHBIE CBOWCTBA )KMBOT'O OpraHU3Ma:
€MHCTBO XUMHUYECKOT0 COCTaBa, 0OOMEH BEILECTB, CAMOBOCIPOU3BEICHUE, HACIIEICTBEHHOCTb,
M3MEHUYUBOCTb, PA3BUTHE U POCT, Pa3IpakUMOCTh, TUCKPETHOCTD U LIEIOCTHOCTb,
HHEPro3aBUCUMOCTb. JKUBbIE CUCTEMBI KaK CaMOYIIPaBIISIIOIIMECS, CAMOPETYJIUPYIOIIHEcs,
camooprasHusyrouiiecs cucreMsl. Tpu Hadana TepMoanHaMuky. [loHsTHE SHTpONINH.
IIpoucxoxnenue xu3Hu Ha 3emiie. OCHOBHBIE THIIOTE3bI POUCXOKICHUS )KU3HU Ha 3eMJI€e:
Kp€aloHN3M, TUII0TE3a CAMOIIPOU3BOJIBHOTO 3ap0XKICHUS KU3HU U3 HEKUBOTO, KOHIIETILINS
OuoreHesa, runoTesa rnaHcnepMuu. [ umoTe3a NPOUCX0KACHUS KU3HH TyTeM OMOXUMUYECKON
sBosronK (runoreza Onapuna — XoinzeiHa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUS
BHE3EMHBIX LIMBUIIN3ALIUH.
XHMMHYECKHH COCTaB KJIeTKH. XMMUUYECKasi OpraHU3alysl KIETKH Ha aTOMHOM — DJIEMEHTHOM
ypoBHe. MakpoanemMeHTsl. MUKpO31eMeHThl. MOJIEKYIApHBIN YPOBEHb XUMUYECKON
OpraHu3alK KJIETKU (MOJIEKYJISIPHBINA cocTaB kieTkn). Heopranuuecknue coeiMHEHNS KICTKH.
Bona u ee pons. Munepanbabie coni. OpraHudecKre BEeIeCcTBa KIETKH.
YpoBHM opranu3anuu :Ku3HU. KileTouHbI ypoOBEHb OpraHU3alvy )KU3HU Ha 3emiie. TKkaHeBbIi
ypoBeHb. TUIbI TKaHeH KUBOTHBIX (AMUTENUANbHAS, COETUHUTENIbHAS, MbILIICUHas, HEpPBHAs) U
pactenuii (o6pazoBaTenbHast, HOKpPOBHAsI, OCHOBHAS U MPOBOsAIasi). OpraHHbIi ypOBEHb.
OpranusMeHHbI ypoBeHb. [lonynanoHHO-BUI0BO ypOBEHB. BHOreoeHOTHYECKH yPOBEHD.

buorienos. buochepusiii ypoBeHs.



IIpoxapuoThl H 3yKapuoThl. [IpokaproTh! 1 dykapuoThl. bakrepun u ux kiaccudukanus: no
dbopme (OaruiuIbl, KOKKH, CITUPHUILIBI, BAOPHUOHBI), IO TUITY MUTaHUS (canpo@UThl, Tapa3uThl), IO
OTHONICHHIO K KUCIOPOAY (a3po0bl, aHadpoOb1). OCOOCHHOCTH CTPOCHUS OaKTEpU U MX
KU3HEJeATeNIbHOCTH. Posib GakTepuu B MpUpO/E U )KU3HU uenoBeka. [{luanobakrepun
(cuHe3eneHbIe BOJIOPOCITH) U OCOOCHHOCTH UX CTPOCHUS U KU3HEAEATENIbHOCTH. Poib
nuaHoOakTepuu B npupojae. CTpoeHue KIeTKH 3yKapHoT.

Kuerounas reopus. IIpocreiimume. Bupycel. Kietounas teopust u €€ IOJI0KEHHUS.
[Ipocreiimue: KryTUKOBBIE, pECHUYHBIC, aMeOOHIHbIe. 3HAUEHUE MPOCTEHUIINX B IPUPOAE U
YKU3HU YEJIOBEKa.

Bupycel. CTpoeHre 1 0COOEHHOCTH JKU3HEIeATEIbHOCTH BUPYCcOB. BupycHble 3ab6oneBanus
yenoseka. BUY u CITHU /.

I'pulsb1. Posb rpuboB B IpUpO/Ie ¥ B XO35HCTBE YEIIOBEKA.

Ikonoruveckue cucremsl. [lonsitue sxocucremsl. buoton. buonenos. buoreonenos. OTinuus
OHoreoeH03a OT IKOCUCTEMBI.

HecrtabunbpHblie 1 cTaOUIbHBIE 9KOCUCTEMBI.

Tunonorus ’KUBbIX OPraHU3MOB 3KOCUCTEMBI: IPOAYLEHTbI, KOHCYMEHTHI, PEIyLICHThI
(canmpoduTsr). ABTOTpOdBL. ['eTeporpodsr.

[TonsiTre o nuiEeBbIX (TpoPUUECKHX) LIETIX OuoreoreHo3a. buonorudeckuii KpyroBopor
BELIECTBA B IPUPOJIE.

IMumeBpie nenu. IKojaorus. Jkogorndyeckue paxkropsol. [Tumiesas nemnb. /[Ba OCHOBHBIX THIA
TpouUuecKuX mernel — macTONIHbIC (IIENU BhICTAHNS ) U ACTPUTHBIC (ST PA3JIOKCHHS).
[TumieBast ceTb. DKOJIOTHUECKHUE MUPAMUIBI (YUCIEHHOCTH, OMOMACChI, JHEPTHH).

[TpaBumno 10 %.

[Tonusitre 06 sxonorun. OCHOBHBIE IPOOIEMBI SKOJIOTHH.

Dkonorudeckue GPakToppl: a0MOTUYECKUE, ONOTUYECKUE, AHTPOIIOT€HHEIE.

Buocdepa. buocdepa u ee rpanunisr. Konnenmust sosmonuu 6uochepst B. U. Bepnanckoro.
Hoocdepa. Texnochepa. OCHOBHBIE IOJXO0/IbI B yUeHHH 0 OHocepe: IHepreTHUecKuii,
OMOreoXMMHYECKH, THPOPMALIMOHHBIHN, IPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIH.
DKoJIOrnyeckre mpoodaeMbl YeIOBEUECTBa.

IonsiTue 6uMosioruYeckoi IBoIOUNM. [ToHSITHE OMOTOTHYECKOM IBOIOHH. J[TUTENBHOCTD,
HEOoOpaTUMBIN XapakTep, HampaBIEHHOCThH YBOIIOLINU.

OcHOBHBIE HaIIpaBJICHUS IBOJIIOIMHU. bruonornyeckuii mporpecc. buonorudeckuit perpecc.
AHTpPOIIOTEHE3 U €T0 3TallbI.

JBOJIIOIIMOHHAS Teopus. [Ipennockuik co3aanus 3BoOIMOHHON Teopun Y. [{apBuHa.
Jlorudeckast cTpyKTypa JapBUHH3MA (M30BITOYHAS HHTEHCUBHOCTh PA3MHOXKEHHUS, O0ph0a 3a
CYILIECTBOBAHHE U €€ BUbl, ECTECTBEHHBII 0TOOD).

CuHTeTn4eckasi TEOpHs IBOJIIOLMH.

MuxkposBostonius. BunoobpasoBanue (reorpaduueckoe U 3KOJ0orudeckoe). MakpoIBOJIOIHS.
JIBr>KyI1IME CUITBI 3BOJIIOIIMU: MYTAIMOHHBIN ITPOLIECC, TOMYJISLIUOHHBIE BOJIHBI, U30JISIHS.
@DOopMBI €CTECTBEHHOT'O 0TOOpa: CTAOUIU3UPYIOIUH, IBHKYILUN, AU3PYITUBHBIM.
Jlemoncmpayuu

Buneodparments! u Gpororpadguu no TemMe: nNpouecchl THUEHUS, OPOKEHUS, TUCCUMIIIALINN;
IPEeCTaBUTENN MPOKAPUOT U 3YKapUOT; 0COOEHHOCTH CTPOSHHS BUPYCOB, IPEACTAaBUTENIN
1apcTBa rpuOOB, IKOJIOTMUYECKHUE CUCTEMBI, PUMEPHI MUIIEBHIX LIETIEH.

PacTBOpeHue B BoJe XJI0poBOI0pOaa (AMCCOLMAIUS COISTHOM KUCIOTHI), pACTBOPEHHE
KPUCTAJIJIOB [TepMaHraHaTa Kajlus Wil METHOTO KyIlopoca B BOJie, UCIIapeHHe BOJbL, AUPPy3ust
Maxy4yux BEHIeCTB (OJE€KOJIOHA) C TOPSLIEH JIAMIIOUYKHY HaKaJIMBaHUA, UCIIAPEHUE KA CIIUPTa C
¢buIbTpoBaIbHON Oymaru win canderku.

Penpomykiuu kapTUH BEJTMKUX XyT0KHUKOB Ha TEMY O0KECTBEHHOT'O MTPOUCXOKICHUS KU3HU;
Pa3IUYHBIX TPUPOJHBIX SKOCUCTEM.



Tabnuibl 1 TIakaThl: «XUMUYECKUN COCTAB KIETKNY, «IBONIIOLMOHHOE JIPEBO PACTEHUII,
«OBOJIIOLIMOHHOE JPEBO )KMBOTHBIX», « IBOJIIOLIMOHHOE IPEBO IPUMATOB U YEJIOBEKa.
IToptpersr A. U. Onapuna u Jx. b. Xonneitna, T. IIBanna, [{. Y. UBanoBckoro u 3. JlxeHHepa,
A. Tencnu, B. Cykauesa, 3. I'exkens, B. . Bepnaackoro, Y. lapBuna.

[TnakaTsl ¥ MyJISDKM OPraHOB U CUCTEM OPraHOB PACTEHMM, YEJIOBEKA U )KUBOTHBIX.
JleMoHcTpanus nporecca GOTOCHHTE3A.

Jlabopamophvie onvimol

1. CoticTBa 6€1KOB.

2. CBolicTBa I'IIOKO3BI.

3. CBoiicTBa caxapo3bl.

4. CpolicTBa Kpaxmara.

Ilpakmuueckue pabomul

9. Pacnio3HaBaHuE OpraHU4YeCKUX COEIUHEHUM.

10. M3yuenne MUKpOCKOIIMYECKOIO CTPOEHUS )KUBOTHBIX TKaHEH.

11. VI3yueHue pacTUTENbHON U KUBOTHOM KJIETOK.

12. U3yyeHue npocTeniuunx.

13. M3yuenue B3auMOCBsI3€l B HUCKYCCTBEHHON IKOCUCTEME — aKBapUyMe U COCTAaBJICHUE 1IETIeH
MIUTaHUS.

14. VI3yuenue ObITOBBIX OTXO/I0B.

Tema 5. AOuornuyeckue GpakTOpbl U NPUCIOCOOTEHHOCTH K HUM KMBBIX
OpPraHu3MoB (26 1)

Ocobennoctu k1umara Poccun. 30Ha apKTHYECKHUX IYCTBIHB, TYHAP U JiecOTyHApP. Kinumar
Poccun. [Ipupoano-kianmaruueckue 30061 Poccun: apkrudeckast MyCThIHA, TYHIPA, JIECOTYHIPA,
Taiira, cMellaHHble ¥ LIMPOKOJIMCTBEHHBIE JIeCa, JIECOCTEIb, CTElb, HOIYIYCThIHS, yCThIHS.
Pa3Hoobpasue u nprucrnoco6IeHHOCTh KUBBIX OPIraHU3MOB K TOM WJIM UHOW IPUPOJIHO-
KJIIMMaTAYECKOMN 30HE.
DJIeKTPOMarHuTHasi npupoaa ceera. Ceet. PazBuTtue npeacrapieHnii o mpupoie CBETa.
DneKTpoMarHuTHOE u3iaydeHue. [limHa BoHbl. YacToTa KoneGaHu.
[IIkana 371eKTPOMAarHUTHBIX BOJIH, Y-JIyuu, peHTreHOBCKOE U3IyYeHHE, YIbTPapHOIETOBOE
U3Jy4eHue, BUIUMOE U3IIydyeHHe, MHPpaKpacHOe U3ydeHHEe U UX POJIb B IPUPOJIE U KHU3HU
YyeJloBeKa.
OnTuyeckue cBoiicTBa cBera. /[BoiicTBeHHas npupoza ceera. DOTOH. 3aKOHBI OTPAKEHUSA U
npenomiieHus cBeta. OTHOCUTENbHBIN MTOKa3aTeNb MpesioMmiieHns. OakTopsl, BIAUSIONINE Ha
II0Ka3aTeb NPEJIOMIICHHUS: IPUPOAA BELIECTBA, TEMIIEPATYPA, AJIMHA BOJIHBI [1aJAI0IIETO
usnydenus. Pegpakromerp.
Hucnepcus, tudpakuus U MHTEpdepeHLus cBera.
CaeT U npucnoco0JeHHOCTh K HeMY KUBBIX OPraHU3MOB. BiusHue cBeTa Ha OpraHu3aluo
YKU3HEHHOT0 IMKJIa Opraiu3MoB. bruopurmsl. @oTocuHTEs.
Paznenenue pacteHuit Ha CBETOIIOOMBBIC, TEHETIOOMBBIC U TEHEBBIHOCIUBBIC. DOTOTPOIIH3M.
3HaueHUe CBETa I OPUEHTALMY J)KUBBIX CYILIECTB B IPOCTPAaHCTBE. bruomoMuHeCeHIUS U €€
POJIb B )KU3HU KUBOTHBIX.
BHyTpeHHss JHeprusi MAKPOCKONMYeCKOH cucTeMbl. TepMoIMHaMUKa U €€ IPOTHOCTUYECKOE
3HauYeHHe. BHyTpeHHs sHeprus TepMoguHaMuyecKkor cucteMsl. [lepBoe Hagaiio
TEPMOJMHAMUKHU.
Temmonepenaya. TennonpoBoaHoCTh. KOHBEKIIMS: €CTECTBEHHAS U TpUHYyAUTENbHAs. TermioBoe
U3ITy4eHue.



TemnoBoe papHoBecue. Temneparypa. Bropoe Hayano repmoannamuku. Konmnyectso
TemnoTel. TemtoemkocTs. TemioBoe paBHOBecHe. TepMOIMHAMUYECKUE CUCTEMBI TPEX TUIIOB!
M30JIMPOBAaHHbIE, 3aKPBIThIE U OTKPBITHIE. TeMiiepaTypa Kak napaMeTp COCTOSIHUS
TEPMOJUHAMUYECKON CUCTEMBI.

TemnepaTrypa u NpucnoCO0JIEHHOCTD K Heil ’KUBbIX OPraHu3MoB. TepMoperysiuus B )KUBON
npupoze. Temmonponykuus u TemwIooTAada. MexaHu3Mbl TEPMOPETYIIALMH KUBOTHBIX U
pacTeHuil.

Temneparypa Tena yenoBeka u ee (PU3M0IOTHYecKas poib.

Knaccugukaius ;xuBOTHBIX 110 TEMIIEPATYPHOMY PEKUMY Ha TOMOMOTEPMHBIE,
NOVKWIOTEPMHBIE U F€TEPOTEPMHBIE.

Knaccugukarus opraHu3MOB IO TEMIIEPATYPHOMY UHTEPBAITY OOMTaHUS: 3BPUTEPMHBIC U
CTCHOTEPMHBIE.

AxkkiuMatuzanus. TeMnepaTypHbIil pexuM.

Crpoenne MosieKyabl  GU3HYECKHE CBOMCTBA BOAbI. CTpOCHME MOJIEKYJIBI BOABL. Boja kak
pactBopuTenb. GU3nYecKre CBOMCTBA BOJBI: AHOMAJIbHAsL TEMIIEPATyPHAs 3aBUCUMOCTD
IUIOTHOCTHU BOJIBI; BBICOKOE MIOBEPXHOCTHOE HATSKEHUE BOJIbI; aHOMAJIBHO BBICOKHME 3HAYCHUS
TEMIEPATyp KUIIEHUS U TUIaBJIEHUS BOJIbl; BBICOKOE 3HAUEHUE TETNIOEMKOCTH BOJBI.

3HavyeHue (PU3NUECKUX CBOMCTB BOJIBI JUIs HPUPOIBIL.

DJIeKTpoJMTHYeCKas Jucconuanusi. OCHOBHBIE MMOJOKEHHS TEOPUU AIEKTPOIUTUUECKON
muccorranuu (TO1). DnexkTponuTsl U HeNeKTpoIuThl. Kinaccupukaus HOHOB IO Pa3IUuHbIM
OCHOBaHUSM. MeXaHU3MbI IUCCOLMALINY AIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMUYECKOU CBSI3U.
Crenens aekTpoauTuieckon aucconuanuu. Coam, KMCIOTh U 0OCHOBaHUA B cBeTe TO/I.
PacrBopumocts. pH Kak nmoka3areib cpeabl pacTBopa. PacTBOpuMoCTsb U ee
KOJINYECTBEHHAs! XapaKTePUCTUKA — KOA((PUIIMEHT paCTBOPUMOCTH.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.

Bona kax amdonut. [Tonsarue pH pactBopa.

3navenue pH B npuposne. 3Hauenust pH pusnonornyeckux xuaKocTeil yenoBeka B HOpMe.
XuMH4yecKHe cBOMCTBa BOJBI. B3aumonaeiicTBue Bobl ¢ MeTaUIaMU. B3anuMoaeincTere BOJbI ¢
okcuaamu. ['maparanus. BzaumozeiicTBre BOJbI C COISMM.

[Munponus. Paznoxxenue Bobl. [loHsTre 00 amekTponuse u GoToun3e.

Boaa — abnornyeckuii pakTop B :Ku3HM pacTenuii. Poib Boasl B Onochepe: Konbioenb
YKU3HHU, cpeia OOMTaHUs, yYaCTHUK OMOXMMHUYECKUX MPOIIECCOB, YHACTHUK CO3/IaHUs
OMOreo1eH030B, PETYIIATOP KJIUMaTa Ha IJIaHeTe.

['uponan3 opraHMYeCcKrX BEIIECTB B )KMBBIX OPTaHU3MaXx.

Knaccugukarus pacteHuil 1o OTHOIIEHHUIO K KOJMYECTBY BOJIbI B OKPY’KaIOLIEH cpeie:
ruAaToQUThL, TUAPODUTEL, TUTPODUTHI, ME30(UTHI, KCEPODUTHI.

CoJenoctb kak aduoruueckmii paxkrop. Comu. Knaccudpukanus coneir. Hanbonee
pacIpoCTpaHEHHBIE KUCIIBIE COJIU, UX ITPUMEHEHHE. JKeCcTKOCTh BOJBI.

Coun Kak MUHEpaJ1000pa3yolue BelecTBa.

Conu — abuotnueckuii pakrop. [Iprcnoco0aeHHOCTh pacTEHUI U KUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEKUMY.

BinsiHue conu Ha OpraHu3M 4elloBeKa.

ITouBa kak aduoruuyeckmii paxrop. [lonsarue o nouse u kraccupukays mous. [pouecc
mo4yBooOpazoBanus. Dnaduieckue HakTOpbl CPEIbl U MPUCITOCOOTEHHOCTh K HUM KUBBIX
OpraHU3MOB.

3HaueHue MOYBHI B IPUPOJIE U )KU3HU YEIOBEKA: cpeia 0OUTaHUs KUBBIX OPraHU3MOB, 00Ia1aeT
IUIO/IOPO/INEM, OKA3bIBAET CYIIECTBEHHOE BIMSHUE HA COCTAaB U CBOMCTBA BCcel rupocheps
3emiiy, SIBJISIETCA TJIABHBIM PErYJISITOPOM COCTaBa aTMOC(epbl 3eMIIH, BaXKHEHIIINI KOMIIOHEHT
OuoreoreHo3a.

[IBeT u 1MarHoCTUKa MOYB.



Buornyeckue ¢pakropbl okpy:karomei cpeabl. bruornueckue gpaxkropsl. buotnueckue
B3aMMOOTHOLIEHUS MEXKAY OpraHU3MaMu: KOHKYPEHILIUS, XUIIIHUYECTBO, CUMON03 (MyTyasusM,
KOMMEHCAJIU3M), MAPA3UTU3M (IKTO— U SHO0NAPA3UTHI).

[Tprmepbl GMOTHYECKUX B3aMMOOTHOLIEHUH B PUPOJIE.

Jlemoncmpayuu

Buneodparmentsl u ¢pororpadun no remam: XxapakTepHble OMOTeoLeHO3bI
IPUPOIHO-KIMMATHYECKUX 30H Poccuu; pa3BuTHe NpeACTaBIEHUN O IPUPOJIE CBETA;
OMOJIIOMUHECLIEHIIUS; TEeIUIoNepeada U TeMI0NPOBOIHOCTh; ONOTHYECKHE B3aUMOOTHOIIECHUS
MEXly OpraHu3MaMH.

Kapra npupogHo-kinumaTnueckux 308 Poccun, nousennas kapra Poccnn.

[Toptpersr @. I'pumanbiu, X. ['toiirenca, O. @penens, M. [1nanka, /[x. Makcseina,

B. B. Jloxyu4aesa.

[IIkana 371eKTPOMAarHUTHBIX BOJIH.

Otpaxenue u npejaomieHue ceera. Jlucnepcun cBeta U 0OpaTHbIM SKCIIEPUMEHT 110
«CMEIICHUIO» [[BETOB. SIBIeHNE TU(PAKIHH.

JKusble min repOapHble HK3EMIUISIPBI IPECTaBUTENIEH CBETOIIOOMBBIX U TEHEBBIHOCIHUBBIX
pacTeHuM.

PaboTa mpoTHB cUJI BHELIHETO AABJICHUS 3a CUET pPacIIMpEeHus rasa.

DnexTpu3anus BoJbl. AHOMalIbHAs TEMIEpaTypHas 3aBUCUMOCTb IIJIOTHOCTH BOJIBI.
Hucxonsamumii OTOK X0JI0JHOW U BOCXOASAIIMI IIOTOK TEIUION BOJBI. BICOKOE TOBEPXHOCTHOE
HaTSKEHHE BOJIbl. PacCTBOPMMOCTD BEIIECTB B HEMOJIAPHBIX U MOJISIPHBIX PACTBOPUTENSX.
ITpoBepka 35IeKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOIIMTOB U HEJIEKTPOIUTOB.

Omnpenenenue pH pacTBopa pa3iInyHbIX KUIKOCTEH.

B3aumopeiicTBue BoJsl ¢ MeTajuIaMu. B3aumoaencTeue Boabl ¢ okcuaaMu. ['naponus cosnen,
00pa30BaHHBIX CUJIBHBIM OCHOBaHHUEM M C1a00H KUCIOTOM, U HA000POT.

Pacrenus pa3nnyHbIX IpyInn M0 OTHOLIEHUIO K KOJIMYECTBY BOJIbI B OKPY KaIOILEH cpeie (KUBbIE
WM repOapHble SK3eMIUISIPHI).

[Tepexon cpenHelt conu B KUCIIYIO M HA000poT. [IpuroroBienue xecTkoi BOAbI U UCCIEA0BAHNE
ee cBoiicTB. [lonydyeHnue ruapokcokapOoHaTa Meu (MajlaxuTa) U UCCIeI0BaHUE €ro CBOMCTB.
Jlabopamophuie onvimol

1. HaGmronenue naTephepeHIMOHHON KapTUHBI HA MBUTbHOM TJICHKE.

2. Habmonenue nudpakiimOHHONW KapTHUHBI.

3. HaGmroieHue pactpocTpaHeHHs BOJHBIX PaCTBOPOB MO PACTEHHUIO.

Ipaxkmuueckue pabomoi

15. [IpucrocobaeHHOCTh OPraHU3MOB K cpesie OOMTaHusl.

16. VI3yueHue BOJTHOBBIX CBOWCTB CBETA.

17. U3ydenue n3o0paxxeHus, 1aBaeMOro JIMH30i.

18. 3mepeHue yaenbHOU TeIIIOEMKOCTH BOJIBI.

19. UccnenoBanue cpeqpl pacTBOpa COJIEH U COKAa PACTCHHM.

20. M3yuyeHue cocraBa MouB.

Tema 6. IIpocTpancTBo u Bpems (5 4)
ITonsiTust npocTpancTBa U BpeMeHu. [IpocTpaHcTBO U BpeMs B KJIaCCUUECKON MEXAaHUKE
Hrrotona. AGcomoTHoe npoctpancTBO. OMHOPOAHOCTH MPOCTPAHCTBA. MI30TPONHOCTD
IIPOCTPAHCTBA.
WNHepuumanpHas cucteMa 0TCYeTa U NepBbii 3akoH HproToHa.
[TpeoOpaszoBanus [anuies u NpUHIMIT OTHOCUTENBHOCTH ["anuies. AOCOIOTHOE BpeMsl.
CrnenuanpHas Teopus oTHocutenbHOocTH (CTO). JIBa moctymara CTO u OCHOBHBIE CIIEICTBUS,
BBITEKAIOLINE U3 HUX.
O6mas Teopust otHocurensHocTh (OTO).



Buopurmbl. buoputmel. Tunel 6nopuT™MOB: (hr3HOIIOTHYECKHE U SKoIorndeckue. [Ipumepst
Pa3JINYHBIX TUIIOB OMOPUTMOB Y PACTEHUN U )KUBOTHBIX.

DoTONEPUOAU3M.

broputMmsel yenoseka. JJMCUHXPOHU3M.

Cnoco0bl nepenauu nHpopmanum B ;kMBOI npupoje. Ilepsas u Bropasi CUTHaJIbHbIE
cucrteMbl. OOMeH MH(opMaIel Ha pa3IMYHbIX YPOBHSIX OPraHU3alMU KU3HH.

Peakmun MaTpudHOTO cHHTE3a (IPUHIIUIT KOMIUIEMEHTapHOCTH ). ParonuTos. Pediekc.
Jronorus.

HNudopmanus u yejsoBek. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH HH(OpMAIHH C
JPEBHEHMIINX BPEMEH /10 HALLIET0 BPEMEHU. DBOJIIOLUS COBPEMEHHBIX HH(POPMALIMOHHBIX
pecypcoB.

Jlemoncmpayuu

Buneodparmentst u ¢pororpaduu no TeMaMm: pa3IuuHbIe THITBI OMOPUTMOB Y PACTEHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeTsl BeIOAIOIIMXCA A€STENEH HAYKH, TUTEPATYPhl U UCKYCCTBA — «COB» U «GKABOPOHKOBY.
Tabmuubr mo 6mocuHTE3y Oenka, haronuTosy, pehIeKTOPHBIE TyTH.

Pe3epBHoe Bpems (4 4)

11 xaacc (99 4, 3 u B Hee110)

Tema 1. IloBTOopenue kypca 10 kiaacca (7 4)
MHoroo0pa3ue ecTeCTBEHHOI0 MUPa: MeraMup, MAaKpOMHp, MUKpoMup. BeenenHnas,
raJlakTUKH, 3Be3/1pl, CoNIHEeYHas ccTeMa: OCHOBHBIE MOHSATHUS U 3aKOHBI ABM)KEHUS HEOECHBIX
TeN. 3eMJisl, €€ CTPOEHUE U I€0JIOTHYECKUE 00O0JIOUKH.
[TonsiTE 0 MUKPOMUDPE U HAHOMUDE.
buocdepa. YpoBuu opranuszauuu xku3nu Ha 3emJe. bruocdepa u ee rpanuiipl.
MonekynspHbId, KIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIH, MOMYJISLUOHHO-BUI0BOM,
OuroLeHOTHYeCKU 1 OMOCQEepHBI YpOBHU OpraHU3allK KU3HU Ha 3eMIle.
OKOJIOTUYECKHE CUCTEMBI: OCHOBHBIE MOHATHUSA (LIENIA MUTaHU, TULIEBBIE TUPAMMU/IBI,
9KOJIOTHYECKUE (HaKTOPBI).
OcHOBHBIE N0J105KeHUs1 CHHTeTHYeCKOH TeopuH 3BoJonuu. EcrecTBeHHbI 0TOOP U ero
¢dopMbl. MyTanuu u ux kiaccupukanus. Makpo— 1 MUKpO3BOJIIOLIUH.
DJIeMeHTBbI TEPMOANHAMMKH M TEOPHH OTHOCHTEJIbHOCTH. Hauana TepMoauHaMuKy.
DNeMEHTBI TEOPUH OTHOCUTEIBHOCTH.
Llemoncmpayuu
Buneodparments! u gpororpaduu no teme.

Tema 2. Mukpomup. Atom. Bemecrpa (34 1)
OcHOBHBIC CBe/ICHUSI 0 CTPOCHHUH ATOMAa. DBOJIIOIMS NIPEACTABIEHUI O CTPOCHUH aToMa.
Mopnenu crpoenns atomoB [[x. Tomcona u 3. Pezepdopaa.
IToctynatel kBanTOBOM Teopuu H. bopa.
[TpoTon-HeNHTpoOHHas TeopHsl cTpoeHus aToMHoro siapa J[. iBanenko u B. I'eitzen6epra.
N3oTonbl. DnekTpoHHast 0005104Ka aToMa. DHepreTuyeckue ypoBHH. [loHsATHE 00 3JIeKTPOHHOM
obuaxke.



OtkpseiTre [1. U. MenaesneessiM Ilepuoanyeckoro 3akona. [Ipeanoceiku OTKpbITHS
[Tepuoanueckoro 3akoHa. [lepBble MONBITKH Ki1acCU(DUKAIIME XUMHUYECKHUX 3JIEMEHTOB.
Otkpeitue . U. MenneneessiM [lepuoauyeckoro 3akona. [leproguyHocTs B U3MEHEHUN
CBOMCTB XMMHUYECKHX AJIEMEHTOB M X coenHeHu. [lepuoanveckuii 3akoH B hopmynupoBke /1.
U. MenneneeBa. CoBpeMEHHbIE IIPECTABICHUS O IPUUYMHAX IEPUOINYECKOTO U3MEHEHHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX COEJIMHEHMII.

CoBpemennas popmynupoBka [leproaudeckoro 3akoHa.

[lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB Kak rpaduueckoe oToOpakeHue
[Tepuoamdaeckoro 3akoHa. Ctpykrypa [lepuogmaeckoit Tabmuipl. [leproas! (Oonbime u Maibie)
Y TpyNIbI (TJIaBHBIE U TOOOYHEIE).

3nauenne Ilepuoguyeckoro 3axkona u Ilepmoguyeckoii cucreMbl XUMHUYECKHX 3JIEMEHTOB
. . MenpaeseeBa 1iisi GOpMHUPOBAHUSA €CTECTBEHHO-HAYYHOH KAPTHHBI MUPA.
IIporaoctuyeckas cuna u 3HayeHue [lepuoanueckoro 3akoHa u Ilepruoanyeckoi CUCTEMBI.
3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKHUX JIEMEHTOB

. . MenneneeBa 1uisi pa3BUTUS HAYKU U IOHUMAaHUS XUMHUYECKOM KapTUHBI MUPA.
Baaropoansie raspl. biiaropoansie ra3bl, NpUYMHA UX CYLIECTBOBAHUS B aTOMapHOM
cocrosiHuu. [IpumeHeHue 61aropoiHbIX ra3os.

HNonnas xumuveckas cBsi3b. OHBI 1 X KIacCUpUKaLUs: 1O 3apany (AaHUOHBI M KATHOHBI), 110
cocTaBy (IIPOCTHIE U CIOXKHBIE). Cxema 00pa3oBaHUs HOHHOM CBsI3U. VIOHHBIE KpUCTATUIMUECKUE
pemeTku. XJI0pua HaTpUst — TUITMYHBIN IPECTaBUTEIb COEIMHEHUM C HIOHHBIM THIIOM CBSI3H.
KoBasienTHasi xuMnueckasi cBsi3b. KoBajieHTHas CBS3b — 3TO CBSI3b, BOZHUKAIOILAS 32 CUET
00pa3oBaHus OOIIMX 3JIEKTPOHHBIX Map MyTeM NEPEKPhIBAaHUS dJIEKTPOHHBIX OpOUTAalIEeH.
KpaTHOCTh KOBAJICHTHOH CBSI3H.

OOMeHHbIE ¥ TOHOPHO-AKIIETITOPHBIE MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3U.
OnekrpooTpunatenbHOcTh (D0). Knaccudukamus koBaieHTHBIX cBsizel mo D0 (monsipHas u
HenoJsipHast). Junonu.

Metanibl 1 ciiiaBbl. MeTaainyeckass XuMuueckasi cBsi3b. O0mmue ¢pu3nieckrue CBONCTBa
METAJIJIOB: 3JIEKTPOIPOBOAHOCTD, IPOYHOCTb, TEIUIONPOBOAHOCTh, METAJNINYECKH OJIeCK,
IJIACTUYHOCTb.

CnnaBel yepHble U 1BeTHbIE. CTanb, uyryH. JlaTyHb, OpoH3a, METBXHOP.

Mertannudeckas cBs3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIIEPATYPHI.
MouJiekyasipHo-KHHeTH4YecKasi Teopusi. OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETHYECKON
Teopuu. MneanbHslii ra3. YpaBHEHHE COCTOSHUS UACAIBHOTO rasa.

ArperaTHble cOCTOSIHUS BellecTB. ['a3000pa3Hoe cocTosiHuE. 3aKOH ABOTaIpo U CIEJICTBUS U3
Hero. MoJssipHblii 00beM Ta30B pu H. y. JXKujkoe cocrosiHue BemecTB. TexyuecTs. TBepaoe
COCTOSTHUE BEILIECTBA.

Kpucrannndeckne pelieTK pa3HbIX TUIIOB I TBEPIOTO COCTOSsIHMS BemecTa. [lonsaTue o
miasme. Belcoko— 1 HU3KOTeMMepaTypHas I1a3Mbl U MX IpUMeHeHue. B3anMHble nepexo bl
MEXJly arperaTHbIMHA COCTOSIHUSIMU BELIECTB.

IIpupoansiii ras. [IpupoaHbIil ra3, ero cCOCTaB U HAIPABIECHUS UCIIOJIb30BAHUS B KAYECTBE
TOIUINBA U XUMUYECKOTO chIpbsi. KoHBepcus merana. CHHTE3-Ta3 M €ro UCIIOJIb30BAHUE IS
MOJTyYEHUs] CHHTETUYECKOTo OEH3MHA U METaHOMA.

[TpenenbHbIE M HETIPEAETBHBIE YIIIEBOA0POAbl. KauecTBEHHBIE peakiuy Ha KPaTHYIO CBS3b.
buoras.

Kunkue Bemecra. Heptb. Hed1s, ee cocras, puzndeckne cCBOWCTBA U IPOUCXOMKICHUE.
DKOJIOTHYECKHE MOCIEICTBUS pa3inBa HeQTH U cr1ocoObl OOPHOBI ¢ HUMHU.

[TorryTHBIH HETSIHOI ra3, ero cocras. [Iporeccsl nepepaboTku HeYTH: peKTUDUKALMS U
KPEKHUHT.

[TponykTsl nepepabOTKU HEPTH U UX UCIIOIH30BAHHE.



TBepaoe cocrosinne BemecTBa. ’Kugkue kpucrauibl. Kpucrammueckue u amopdHsie
BenlectBa. [Ipu3naku u cBoiictBa amopHOCTH. OTHOCUTENHFHOCTD UCTUHBI B XUMHH.
Kunkne kpucTaibl ¥ UX IPUMEHEHUE B TEXHUKE.

OTHOCUTEIBHOCTH B OMOJIOTHH U (DU3HKE.

Knaccudukanus HeOpraHm4ecKux BelecTB U ee 0THOCUTENIBLHOCTb. Kitaccudukarus
MPUPOJHBIX BellecTB. OpraHnyeckue U HeopraHuueckue BeiecTra. Mzomepusi.
Knaccugukaius HeOpraHn4eCKHX BEIIECTB.

[TpocTsie BelecTBa: METaJLIbI, HEMETAJLIBI, OJIarOpoIHbIE ra3bl. OTHOCUTEIBHOCTD JAENICHUS
IIPOCTBIX BEIIECTB HA METAJUIBI M HEMETAJIbL. AJUIOTPONUS U €€ IPUUUHBI.

CrnosxHble BEIECTBA: OKCH/IbI, KUCIOTbI, OCHOBaHHUsI, COJIU. OTHOCUTENBHOCTH Kilaccu(UuKaIuu
CJIOXHBIX BEILIECTB.

Knaccupukamusi oprannyeckux coeqmHeHuii. OCOOCHHOCTH COCTaBa, CTPOSHUS U CBOWCTB
OpraHMYECKUX COeqUHEHUNH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS

A. byrneposa, @. Kekyne, A. Kynepa.

N3omepust Kak QYHKIUS XUMHUYECKOTO CTPOCHHUS Ha MIPUMEPE ITHIIOBOTO CIIUPTA U
JTUMETHIIOBOTO 3(upa.

[TprunHBIl MHOTOOOpa3usi OPraHUYECKUX COEAUHEHUH.

Knaccudukanus opraHMuecKux COeAMHEHUN. YTIEBOIOPO/IbI: AlIKaHbl, AIKEHbI, aJIKUHBI,
aJIKa/INE€HbI U apEHBI.

Krnaccel oprannueckux COeMHEHHIA, MOJIEKYJIbl KOTOPBIX COAepkKaT (PYHKIIMOHAIbHBIE TPYIIIBI:
TUPOKCHIIbHYIO, KapOOHWIbHYIO, KApOOKCUIIbHYIO, aMUHOTPYIIITY.

OTHOCUTENBHOCTD JIEJICHUSI OPTaHUYECKUX COCIMHEHUN Ha KJIACCHI.

IMosmmmepsbl. OCHOBHBIE MOHATUS XUMUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMED, ANEMEHTAPHOE 3BEHO, CTEIIEHb OJTUMEPU3AIINH.

CniocoObI MoTy4eHUs MOIMMEPOB: PEAKIIUU MOJMMEPU3ALINY U TTOJTUKOHICHCAIUH.
buononumeps! 1 UX OMOJIOTUYECKAs POJIb.

[Tnactmaccel. TepmorutacTel U peakToriactel. [IpeacraBuTteny niaacTtMace U 001acTH UX
MPUMEHEHHUS.

Bonoxna. [TpupoHbie (;)KMBOTHOTO M paCTUTENILHOTO IPOUCXOXKACHUS ) U XUMUYECKHE
(MCKyCcCTBEHHBIE U CUHTETUYECKHE) BoJoKHa. [IpecTaBuTeny BOJIOKOH M 00JIaCTH UX
MIPUMEHEHUS.

Heopranunueckue nmonmMepsl Kak BEIIECTBA aTOMHOM CTPYKTYPBHI.

Cmecu, HX cocTaB U crioco0bl pa3aesaeHust. [loHsTre 0 cMecn Kak cucTeMe, COCTOSIILEN U3
Pa3IUYHBIX XUMHUUECKHUX BEILECTB.

Knaccugukarus cMmeceil o BU3yalbHbIM IPU3HAKAM (TOMO-H Fe€T€POr€HHbIE CMECH) U
arperaTHOMy COCTOSIHUIO (TBEp/bIe, )KUJIKHE U Ta3000pa3HbIe CMECH).

CocraB cmeceil: MmaccoBasi U1 00bEMHas JOJIM KOMIIOHEHTa CMECH.

Cnioco0nl paziesieHus: CMece.

JucnepcHbie cucremsl. [IoHATHE O AUCTIEPCHOM CHUCTEME.

Knaccudukanus qucrnepcHbIX CUCTEM IO pa3MepaM JUCIEPCHOM (a3bl U arperaTHOMY
COCTOSIHUIO AMCIIEPCUOHHOM Cpe/bl M TUCTIEPCHOM (a3bl.

3HaueHUE UCIIEPCHBIX CUCTEM B MPUPOJIE, IPOMBIIIJIEHHOCTH U MOBCEAHEBHON HKU3HU
4eJI0BEKA.

['pyOonucniepcHble CUCTEMBI U UX Ki1accuduKaius (CyCcreH3uu, SMYIbCUH, a3PO30JIH).
[TpuMeHeHHe 3TUX CUCTEM B TEXHHUKE U OBITY.

TonkoaucnepcHbIe (KOJUTOUIHBIE) CUCTEMBI, NX Kiaccudukanus (307u u renu). Koarysmsiusi.
Cunepesuc.



Jlemoncmpayuu

Buneodparmentsl u gpororpaduu no TeMaM: HEOHOBas pekiama, AMPUXKAOIN U BO3IYIIHbIE
IIapbI, 3aII0JIHEHHBIE TeIeM, 0aIbHEOJIOTHUECKUE PaIOHOBBIC BAaHHHI.

Paznmuunbie hopmel [lepuonnueckoii cucteMbl XuMudeckux 3meMenToB 1. M. Menneneena.
[Toptpets! JI. Byabonpana, JI. Hunscona, K. Bunkiepa, A. bByrneposa, @. Kekyne, A. Kynepa.
Mozenu KpUCTaIUIMYECKUX PELIETOK: XJI0pHUIa HaTpus, MOAA, YIIIEKUCIIOro ra3a, ajamasa,
rpagura.

OO0pa31pl MUHEPAJIOB U BEIIECTB C MOHHBIM THIIOM CBSI3U (OKCHJIA KaJIbLIUS, Pa3IMYHbIX COJIEH,
TBEPJIBIX IIEJIOUEH, rauTa, KalblIUTa); BEMIECTB C KOBAJEHTHBIM THIIOM XUMHUYECKON CBS3H.
Kounexkuu MeTamios, CIUIaBOB; BEILIECTB U MaTEpHAIOB, OJIYYaeMbIX HA OCHOBE IPHUPOIHOTO
rasza; He()Th ¥ MIPOAYKTHI ee nepepaboTku; aMOp(HBIX BEIIECTB U MaTEPUAIOB; IPUOOPOB HA
OCHOBE XHJIKMX KPUCTAJUIOB; MPOCTBIX U CI0KHBIX BEILECTB; IJJACTMACC, BOJIOKOH,
HEOPraHMYECKUX MOJMMEPOB (MUHEPAJIOB U TOPHBIX MOPOJI); OPraHMUECKUX COCAMHEHUI.
Juddy3us aymucTbIX BEUIECTB ¢ ropsiuei JIaMIOYKU HakaauBaHus U 1u¢y3ust IepMaHraHaTa
kanus win cyiabsgara menu (I1) B Boge.

[TpuGopsl Ha OCHOBE HU3KOTEMIIEPATYPHOM I1a3Mbl (Ia30BbIe Ja3epbl, UIa3MEHHbIE TTaHEIH
TEJIEBU30pPOB U T. 11.).

[TapoctepxkHeBble 1 0O0bEMHBIE MOAETH MOJIEKYJI IEPBbIX IpeACTaBUTENEH MpeeIbHbIX
YTJIEBOJOPOAOB, CTPYKTYp Oenka u JTHK.

dusnueckue cBONCTBA ra3000pa3HbIX (MponaH-0yTaHOBAsi CMECh B 3aXKUTANIKE), )KUIAKUX
(Oen3uH) U TBepABIX (MapaduH) aTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openue mpomnan-0yTaHOBOI cMecH (3aXKHUTaKa).

OTHoleHNEe NpeAebHBIX U HETIPEAEIbHBIX YIIIEBOAOPOI0B K pacTBOPY IEpMaHIaHaTa Kalus U
OpOMHOM BOJIE.

OO6pa3zoBaHue HEPTAHOM IIIEHKU HA TOBEPXHOCTH BOJIBI.

OOHapy)XeHHE HeTIPeIeIbHBIX COSTMHEHUH B KHUIKUX HE(PTEPOTYKTaX.

[Tomyuenue mnactuueckoi cepol. [Tomydenue 6emnoro docdopa.

[TosryueHue AUCTUINIMPOBAHHOMN BOJIBI.

OuncTKa cMecu KpUCTAJJIOB AUXpoMaTta U epMaHraHaTa Kajiusl.

OO0pa3iubl pa3InYHBIX TUCIEPCHBIX CUCTEM: SMYJIbCUU, CYCIIEH3UH, a9PO30JIH, TeIIU U 30JIU.
[Tony4yeHne KOJUIOMAHOTO pacTBOpa U3 xjaopuaa xenesa (111).

Koarynsnus noiayd4eHHOro pacTBopa.

Oddext Tunnpans.

Jlabopamophuie onvimol

1. KoHcTpyHrpoBaHue NepruoIudecKoi TabIuIbl XUMHUUECKUX JIEMEHTOB C UCIOJIb30BAHUEM
KapTOYeK.

2. O3HaKOMJICHHE C KOJUIEKLIUSIMHU METAJIJIOB U CIIJIaBOB.

3. BpoyHOBCKOE JBI)KEHHE YaCTHI] TYITH WM [IBETOYHON MBUIBIIBI B BOJIE.

4. ITpoBepka mpubopa 1 MOJyYeHUs T'a30B HAa FTePMETHYHOCTb.

5. YBennueHue AaBIeHUS )KUAKOCTH IIPU €€ CKATHH.

6. CpaBHeHHE KojIe0aTeIbHBIX JBI)KEHUI MOJIEKYI BOJBI U JibAa ¢ oMolsio CBY.

7. BelltapuBaHue pacTBOpa MOBAPEHHOMU COJIA. PUIBTPOBAHUE TETEPOTEHHON CMECH.
OTtcrauBaHue Kak criocod paszieneHus cMeceil IekaHTaluel 1 ¢ TOMOIIBIO IeIUTEIbHOM
BOPOHKHU.

8. O3HaKOMIIEHHE C IUCIIEPCHBIMU CHCTEMaMHU.

IIpakxmuueckue pabomoi

1. U3yuenue pororpaduii TpeKOB 3apsHKEHHBIX YaCTHIL.

2. Ilony4enue, coOupaHue U pacro3HaBaHUE Ta30B.



Tema 3. Xumnueckue peakuuu (13 4)
XuMHYeCKHEe peakuMu U UX KjIaccupukanus. XUMUYECKUE PEAKIUN NI XUMUYECKUE
SIBIICHUS, MX OTIUYUS OT (PU3UIECKUX SBICHUM.
Peakuuu 6e3 n3MeHeHus cCocTaBa BEUIECTB: AJUIOTPONU3ALNUN U U30MEPU3ALIUH.
Peakuuu, naymnye ¢ “3SMEHEHHEM YHCIIa U COCTaBa BELLIECTB: COCAUHEHUS, Pa3JI0KEHUS,
3aMelleHns, 0OMEeHa.
Peakuuu, nporekaronue ¢ BbIACIEHUEM WK NOTJIOMIEHUEM TEIUIOTHI: 9K30— U
SHJIOTEPMHUYECKHE.
Jpyrue npu3HaKy KiacCU(PUKANK XUMUYECKUX PEaKIHii Ha IPUMepe CHHTE3a OKCH/Ia Cephl
(VI): u3ameHeHue crerneHeit OKUCIEHUs JJIEMEHTOB, 00pa3yIOIINX BElIecTBa, UCIOJIb30BaHNE
KaTaJau3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAIPABJIEHHUE IIPOLIECCOB.
CropocTh XMMHUYeCKO# peakuuu. [IoHATHE O CKOPOCTH XUMUYECKOU peakinu. 'oMOreHHbIe U
IETEPOreHHbIE PEAKIUH.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKUU OT MPUPObl PEArnpyrOIINX BEIIECTB, UX
KOHIIEHTPAIIUU. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temreparypsl. [Ipasuio Baut Iodda.
3aBUCUMOCTbH CKOPOCTH PEAKLIMH OT IJIOLIAU COIIPUKOCHOBEHHUSI BEIIECTB U HATMYHS
KaTajau3aTopa.
OopaTumocTh xXuMHYecKHuX peakuuii. HeoOpatumele u obpatumslie peakiuu. CocTosiHHIE
XUMHUYECKOI'0 PAaBHOBECHUS JUIsl 0OOpPATUMBIX PEAKIIUM.
[Tpunuun Jle-lllarense. CMmenieHne XMMHUYECKOTO PAaBHOBECHS OOPAaTUMBIX PeakIuil B
XUMHYECKOM IIPOU3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUAKa.
OxkuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakunu (OBP). Duexkrposms. CteneHb OKUCIEHUS U
ee omnpenerneHue mo Gopmyne coeauaenus. [lorstue 06 OBP. OkucnuTenb 1 BOCCTAaHOBUTEIb,
OKHCJIEHUE U BOCCTAHOBJICHHE.
DNEKTPOJIN3 PACIIIIaBOB U PACTBOPOB HA IPUMEPE XJIOPUAA HATPHUSL.
DIIEKTPOIUTUYECKOE MOTyYeHUE altoMUHMS. [[pakTHueckoe NpuMEeHEHHNE 3JEKTPOIN3a.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETUS.
XuMH4ecKHe MCTOYHMKH TOKA. ['albBaHMUECKHUE 3JIEMEHTHI Ha IpUMepe dreMeHTa Jlanuams —
SAxobu, ux yCcTpoiCcTBO U NPUHLIUI AEUCTBHUSL.
YerpoiicTBo OaTapeliku Ha IpUMEPE CYXOro MIETOUYHOTO dIIEMEHTA.
Y CTpolCTBO CBUHIIOBOTO aKKYMYJISITOPA.
["anpBaHu3anUs U AIEKTPOdopes.
Jlemoncmpayuu
[Tonydyenue 6enoro gocgopa.
I'openue docdopa u pactBopenue okcuaa Gocdopa (V) B Boze. [lomydenue u paznoxenue
ruapokcuaa meau (II). BzaumoneiictBue xxenesa ¢ pactBopom cynbdara meau (II).
OnbIThI, WIUTIOCTpUpYIOLIUE NpaBuiio beprosie, — 0OpazoBaHue ocajka, ra3a uiM ciadoro
ANEKTPOJIUTA.
3aBUCHUMOCTbh CKOPOCTH PEaKUU OT IPUPO/IbI BELIECTB HA IPUMEPE B3aUMOAECHCTBUSI paCTBOPOB
Pa3IMYHBIX KUCIOT OJJMHAKOBOW KOHIIEHTPALIUU C OJIMHAKOBBIMU TPaHyJIaMH LIUHKA U
B3aMMOJICICTBHE OIMHAKOBBIX KYCOUKOB MarHusi, IMHKA U KeJie3a C COJISTHOW KHCIOTOM.
B3aumoneiicTBue pacTBOpa CEpPHOI KUCIOTHI C paCTBOPaMHU THOCYINIb(aTa HATPUsI pa3IHIHON
KOHILIEHTpaI1H.
B3aumopeiicTBie pacTBOPOB CEpHOM KUCIOTHI M THOCY Ib(haTa HATPUS IPU PA3ITUYHBIX
TeMIlepaTypax.
OOGpatumbie peakiny Ha MpuMepe noirydeHust poaanuaa xxesnesa (I11) u nabmronenns 3a
CMEIIEHUEM PaBHOBECHUS 110 UHTEHCUBHOCTU OKPACKHU MPOAYKTa PEaklUU MPU U3MEHEHUHU
KOHIEHTPAIlUU PEareHTOB U MPOJYKTOB.
I'openue cepsl kak OBP. Mogens anekrponnzepa. Mozaens 371€KTpOInu3HON BaHHBI 1S
noydeHus: amroMunns. Komneknust 6atapeek. CBUHIIOBBIN aKKYMYIISITOP.
Pocromep, MeMIIMHCKHE BECHI, CHUPOMETP, PTYTHBINA U 3JI€KTPOHHBIA TEPMOMETPBI, TOHOMETPbI



pa3IMYHBIX BUJIOB, JIa3€pHasl yKa3Ka.
BuneodparMeHTsI 1 caibl 10 TEME.

Jlabopamopnvie onvimol

1. Biustnue Temneparypsl Ha CKOpocTh peakiuu okcuaa meau (1) ¢ cepHoit KucaoToi.
Pasnoxenue nepokcua Boopoa ¢ NoMolbio okcuja mapradua (IV), a Taxke karanassl
CBIPOTO

KapToders.

2. BeitecHenne menu u3 pactBopa cyibdara menu (II) sxenezom.

Ipakxmuueckue pabomul

3. 3y4yeHrne XUMHUYECKUX PEaKIUi.

4. Coopka rajJpbBaHUYECKOTO AJIEMEHTA M HCIIBITAHUE €r0 JCUCTBHS.

Tema 4. YesioBek u ero 310poBbe (21 4)
CucremaTuyeckoe 1oJI0keHHe YeJI0BeKa B MUpe ’KUBOTHBIX. buosornyeckas
KJaccu(puKalus 4enoBeKa.
IIpsAMOXOKIAEHUE U €T0 BIUSHUE HA CKEJIET YesloBeKa. Pyka — opran u nponykr tpyna. Passutue
yepena ¥ roJIOBHOTO MO3ra 4eJIoBeKa.
IlepBas 1 BTOpas CUTHAJIBHBIE CUCTEMBI. buoconnanbHas MprUpoia YeIOBeKa.
I'eHeTnka 4yesi0BeKka M MeTOAbI ee H3y4eHusi. OCHOBHbBIC IIOHATHS F€HETUKHU:
HACJIEICTBEHHOCTh, N3MEHYNBOCTb, T€H, XPOMOCOMBI, MyTaIllH, TEHOM, T€HOTHUI, (peHoTurl,
JOMHMHHPYIOIINE U PELECCUBHBIEC IPU3HAKU.
['eHoM 4enoBeKa M ero pacmu@poBKa.
ITpakTHyeckoe 3HaYeHNE N3YYEHHsI TEHOMA YEJI0OBEKA.
Mertozpl U3yueHus: TEHETUKH YEJI0BEKa: TeHEATIOTHYECKU, OJIM3HEIIOBbIH, IIMTOTEHETUYECKUH.
['eneTnueckue (HaciaeICTBEHHbIE) 3a00I€BAHUS YETIOBEKA.
®uznka yenoBeka. CKelleT ¢ TOUKU 3peHUs (PU3NUECKOT0 MOHITHS O phluare.
KpoBooOpariienue B cBeTe ruApOIMHAMUKHU: ITYJIbC, KPOBSIHOE JJaBJICHUE.
Juddysus kak ocHOBa HopMUpOBaHUS IEPBUYHON M BTOPUYHON MOYHM B TIOYKAX, a TAKKE
ra3oo0MeHa B TKaHSX U JIETKHX.
Tepmoperyisinus ¢ IOMOIIBIO KOXKHU ITyTeM TEIUIONPOBOIHOCTH, KOHBEKIINH, U3IIYYEHUS U
VCIIApPEHHUS BOJBI.
DneKkTpoAuHaAMHUYEecKasl IPUPOA Mepeiadl HEPBHBIX UMITYJIbCOB.
OnTuueckas cucreMa 3peHHusl.
AKycTHY€ecKasi cucTeMa CilyXa U roJocoo0pa3oBaHue.
Xumus 4eaoBeka. XMMUYECKHM COCTAB TeJla YEI0BEKA: dJIEMEHTHI M BELIECTBA, UX
KJIacCU(pUKaLUs U 3HAUECHUE.
Bopna, ee pynkiun. Bogasiii 6anaHc B opraHu3Me 4eloBeKa.
MuHepanpHbIE BEIIECTBA U UX POJIb B JKU3HEAEITEIBHOCTA OpPraHu3Ma 4eI0BEeKa.
3aboseBaHus, CBSI3aHHbBIE C HEIOCTATKOM MJIM N30BITKOM HEKOTOPBIX XUMHUYECKUX JIEMEHTOB B
OpraHM3Me YeJI0BEKA.
Butamunsl. MlcTopust OTKpbITHS BUTAMUHOB. BUTaMHHBI Kak OMOJIOTHYECKU aKTHBHbIE
BenlecTBa. bone3Hu, BbI3BaHHBIE HEIOCTATKOM MJIM U30BITKOM BUTAMUHOB: aBUTAMHHO3BI,
TUIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3BI.
CytouHas noTpeOHOCTh YeslIoBEeKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIMH.
Knaccugukaius BUTaMUHOB.
BopopactBopumbie BuTaMuHbl Ha ipuMepe ButamuHa C. JKupopacTBoprmble BUTAMUHBI Ha
IpuMepe BUTaMuHa A.

I'opmonbl. HepBHas u rymopainbHast peryssiiiy MpoLeCcCOB )KU3HEAEATEIbHOCTH OPTaHU3Ma.
["opMOHBI KaK TPOAYKTHI, BbIpaOaThIBaeMbI€ jKeJIe3aMu BHYTpeHHeH cekpennu. Knaccudukanus
TOPMOHOB I10 K€JI€3aM, KOTOPBIE UX MPOAYLHUPYIOT, U 110 XUMHUYECKOU



npupoze. CBoiicTBa ropMOHOB. MIHCYTUH Kak TOPMOH OETIKOBOW MPUPOIbL. AJPEHATINH KaK
TOPMOH AMUHOKHCIOTHON Npupoabl. CTepouiHble TOPMOHBI Ha IPUMEpE MOJI0BbIX. ['unep— u
rUnoQyHKIUS KeJie3 BHYTPEHHEH CeKpeLnu.

JlekapcrBa. Kparkue cBefeHus 0 3ap0oxkKI€HUH U pa3BUTUH (PAPMAKOIOTHH.

Knaccugukarus 1ekapcTBEHHBIX CPEJCTB [0 arperaTHOMY COCTOSIHHIO: KHUJIKHUE (PacTBOPHI,
HACTOM, OTBAPbI, MUKCTYPBI, IMYJIbCUH, CYCIIEH3UH U Jp.), TBEpAbIE (IOPOLIKH, TAOIETKH,
MIWJTIONH, KaIlCyJibl), MSTKUE (Ma3H, TUHUMEHTBI, TACThI, CBEUH). AJIKAJIOUbl. BakIIuHEIL.
XumuorepaneBTHUecKue mpenaparsl. AHTHOMOTHKY. HapkoTuueckue npenaparsl. Hapkomanust
U €€ MOCIJIECTBUS.

OnTuManbHbIM PeKUM IPUMEHEHUS JIEKaPCTBEHHBIX MIPENapaToB.

310poBblii 00pa3 ku3HU. PU3NYECKUE 30POBbE U €70 KPUTEPUH.

[Tcuxuyeckoe 310poBbe U ero kputepun. HpaBcTBeHHOE 310pOBBE U €ro Kputepuu. Tpu
OCHOBHBIE COCTABJISIOIINE 3J0POBOT0 00pa3a KU3HU: PEXKUM JHS, IPAaBUIbHOE TUTAHNUE,
¢du3nyeckas akTUBHOCTb U 3aHATHSI CIOPTOM.

@DakTOpbI, BAUSIOMINE Ha 3J0POBbE YETIOBEKA, — OKpY’KaloUIas cpeaa, mpouiIakTuieckas
BaKLMHAIMS, CTPECCHI, BPEIHbIE IPUBBIUKH.

Ankoronusm U ero nocneacTsus. Hapkomanust u ee nociaencTBus.

®u3uka Ha cayx0e 310pOBbs Ye10BeKa. AHTPOIIOMETPHS: U3MEPEHUE AJIMHBI M MAcChl Tea,
CIUPOMETPUS U )KU3HEHHASI EMKOCTb JIETKUX.

TennoBble n3MepeHus U TemioTepanus. Mizsmepenue aprepuanbHOTo J1aBIECHUS.

['unepToHus U TUIIOTOHUS. YIIBTPa3BYKOBasi TMarHOCTUKA U Tepamusl.

Onexrporepanus. JlazepHas Tepanus. MarHUTHBINA PE30HAHC U PEHTI€HOAMATHOCTHKA.
®dmooporpadus. Tomorpadusi.

Jlemoncmpayuu

Tabmuubl, BugeodparMeHTsI 1 craiiibl Mo Teme.

Ckener yenoBeka. MyIsbk Topca 4eaoBeKa.

Mopaens monekyinsl JTHK.

Mogenu riasa, yxa, HOYKH, HEPBHOM CUCTEMBI Y€JI0BEKa, KOXKHU.

Ckerner yenoBeka.

W3mepeHnue mynbca, JaBJIE€HUs, OCTPOTHI 3pEHNUs, TEMIIEPATYyphI TEIA.

Konnekuuu: BUTaMUHHBIX IPENapaToB, MEIULIUHCKUX TOPMOHAJIbHBIX IIPENapaTosB,
JIeKapCTBEHHBIX ()OPM pa3IMYHOIO arperaTHOrO COCTOSIHUSL, JIEKAPCTBEHHBIX (OPM Pa3INYHOTO
CIIEKTpa JAEHUCTBHUSI.

buyperoBas 1 KCaHTOIIPOTENHOBAs pEAKLIUU I IIpenapaTa NHCYJINHA.

[TopTpeThl BBIAAIONINXCSA YUEHBIX, BHECIINX 3HAYUTEIbHBIN BKJIAJ B (PapMaKoJIOTHIO.
PocTtomep, MeAUIIMHCKUE BECHI, CIUPOMETP, PTYTHBIN U 2JIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI
Pa3IUYHBIX BUJIOB, JIa3epHAsl yKa3Ka.

Jlabopamopnvie onvimoi

1. 3y4yeHne HHCTPYKLMHU IO MPUMEHEHUIO allTEYHbIX NTpenapaToB BUTAMUHOB. Onpenenenne
pH pactBopa Butamuna C.

2. Omnpenenenne pH cpeasl pacTBopa acnupUHa.

Ilpakxmuueckue pabomul

5. Co3maii nuIio.

6. OnieHKa MHAMBUYAJILHOTO YPOBHSI 310POBBSL.

7. OueHka 6MOJIOrHYECKOro Bo3pacra.

8. OnpenenieHre CyTOYHOrO paliioHa MUTAHUS.



Tema 5. CoBpemMeHHOe ecTeCTBO3HAHME HA CiIyxK0e YesioBeka (23 4)
DJieMeHTaPHBbI JIM 3JieMeHTapHble YacTulbl? [ToHsTHE 0 PU3KKE BRICOKMX SHEPTHA.
JInHENHBIN yCKOPUTENb JIEMEHTAPHBIX YaCTHUL, aAPOHHBIN KOJUIAHED.

JleneHne aTOMHOTIO siipa: MPOTOHBI, HEUTPOHBIL. PyHAAMEHTAIbHbIC YACTULIBL: JIENTOHBI U
KkBapku. @oToHBI. b030HBI. AHTUYACTULIBI.

BoJb1oii aapoHHbIii KoJIalaep. MOHTaX U ycTaHOBKA OOJIBIIIOTO aIpOHHOTO KOJIIAKepa.
[TpuHuun nencTeus KoJulaiaepa.

IIpoucxoxaenue maccol. bozon Xurrca. [Ipoucxoxaenue Beenennoi. AHTUMUD.

AToMHas 3HepreTuka. [lonydyeHne 3J1eKTpUYECKOr0 TOKa C IIOMOILBIO 3JIEKTPOreHepaTopa.
TpaauunoHHas 3HepreTHka (ruapo-, TEMJI0— U ATOMHbIE 3JIEKTPOCTAHIMH) U HETPaAULIMOHHAS
HHEPreTHKA.

OcHOBHBIE IOHATHS ATOMHOM 3HEPIreTUKU. PanroakTHBHOCTE. SnepHble peakuuu.

AToMHas cTaHIus U npuHIHI ee padboTsl. ADC Ha ObICTPBIX HEHTPOHAX.

Pannounzoronnsie TepmodsiekTpuueckue renepatopsl (PUTEI M), npuanmn ux aeicTBus.
O6siacTi NpUMEHEHUs1 aTOMHOM dHEPreTUKU.

[lepcnekTUBBI UCTIOIB30BAHMS ATOMHOM SHEPIreTUKH Mocie KpynHenmux aBapuii Ha ADC.
IIponoBoJibcTBEHHAsI MPo0JeMa M MyTH ee pewieHusi. ['eorpadus ronosa u ero NpUIUHEIL.
OCHOBHBIE HaNpaBJIEHUS B PEILIEHUH ITPOAOBOJILCTBEHHOM MPOOIEMBI:

— MCIIOJIb30BaHUE XUMUYECKUX BelecTB (YA0OpEHHit, peryiIsaTopoB pocra, (pepoMOHOB,
HNECTULU/IOB, PENEJUIEHTOB);

— CO3/1aHH€ UCKYCCTBEHHBIX MTPOYKTOB MUTAHUS; METObI CO3aHUSI BHICOKOTIPOU3BOAUTEIBHBIX
COpPTOB PaCTEHMH U NOPOJL KUBOTHBIX.

Buorexnosnorus. [TousTie OMOTEXHOIOTUU KaK IMPOU3BOIUTEIIEHON CHITBI OOIIECTBA,
UCIOJIb3YIOLIEeH KUBbIE OPraHU3MBbl, U OMOJIOTHYECKHUE IIPOLIECCH B IPOU3BOJICTBE.

Tpu sTana craHOBIIEHUS U Pa3BUTHs OMOTEXHOJIOTUU: PAHHUM, HOBBII U HOBEHIINH.

['ennas unxenepus. ' eHHOMOIMUIIMPOBAHHBIE OPraHU3MBbl U TPAHCTEHHBIE IPOAYKTHI.
Knerounas nmkenepus. Knonnposanue. SMOpHOHAIBHBIE U CTBOJIOBBIC KIIETKH.
bronoruueckas nHKEHEpUs KaK METOJ UCIIOJIb30BAHNUS MUKPOOPTaHU3MOB B KaUECTBE
OHOpeaKTOpPOB /IS MOTYUYEHHSI IPOMBIIIEHHOW MpoayKiuKi. OCHOBHBIEC HANPaBICHUS
UCIIOJIb30BaHUS (pepMEHTATUBHBIX MporieccoB. IMMOOMIN30BaHHbBIE (DEPMEHTHI.
HanorexnoJsiorum. [ToHsTHE 0 HAHOTEXHOJIOTMH KaK YIPaBISIEMOM CHHTE3€ MOJIEKYJISPHBIX
CTPYKTYP.

JIBa moaxo/ia B HAHOTEXHOJIOTUHU: «CBEPXY BHU3» U «CHU3Y BBEPX)».

MosnekymsipHbIi CHHTE3 U caMOcOOpKa.

Hanockonnueckoe BhIpallliBaHUE KPUCTAIIJIOB U OJMMEPHU3ALUs. Y IJIEpOJHbIE HAHOTPYOKH.
®usuka u 6bIT. HarpeBatenbHble 1 OCBETUTENBbHBIE TPUOOPHI. Pa3HOBUAHOCTH JTaMII:
HaKaJMBaHUSs, FaJOreHHbIE, TIOMUHECIEHTHBIE, CBETOAHOIHBIE.

MukpoBosnHoBas nieus (CBU-neus) u npuHIUI ee padoThI.

Kunkokpucramnyeckre 3KpaHbl U TUCIUIEH, X YCTPOUCTBO.

ONEKTPOHHBIN TEPMOMETD.

Jomanraue poOoTHlI.

Papuonepenarunku u paguonpueMHuKy. [I[puHnunuantsHoe yCTpORCTBO TEIEBU30pA U
TEJIEBUICHNUS.

CnyTHHKOBAs M COTOBas CBS3b.

Xumus u 0bIT. Morommue 1 yuctsnme cpeactsa. [loepxHocTHo-akTHBHBIE BenlecTBa (ITAB).
OTtb6enuBareny: XUMUUECKHE U ONITUYECKUE.

WNHcekTnuuas! — cpeacTBa st 00pbObl ¢ HACEKOMBIMHU.

XVMHYECKUE CPeACTBA TUTHEHbl 1 KOCMETUKH.

[TumeBslie 106aBKH, UX MApPKUPOBKA.

Cunepreruka. [IoHsTHE O CHHEPTETHKE U CAMOOPTraHU3aLUN OTKPBITHIX CUCTEM.

OO01ure MpUHLIUIBI CHHEPreTUKH. Touka OudypKauu u aTTpakT.



Ponb cuHepreTuku Ui U3Y4eHUS IPUPOIHBIX U COIMATBHBIX SBICHUA.

CTpyKTypHpOBaHHE MaTEpUAIILHOTO MUPA U €ro U3yYeHHe ClielualbHbIMU pa3ieiamMu (PU3UKH.
DOopMBI JIBUKCHHSI MATESPHH.

EctecTBO3HAHME U HCKYCCTBO. 30JI0TOE CEUEHUE U €0 UCIIOJIb30BAHHUE B ITPOU3BEACHUAX
ApXUTEKTYPHI, )KUBOIHCH, CKYIbNTYpHL. [locinenoBarensnocts @uboHaYUH, €€ TPUMEHEHUE B
HCKYCCTBE.

PacnipocTpaneHHOCTB TpaBUIIa 30JI0TOTO CEYCHUS U MOCe0BaTeIbHOCTH PUOOHAYYH B )KUBOM
pUpoIe.

buonuka u apxurexTypa.

B3anmonpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu

Ta6muupl, BuneopparmenTs! u pororpadun mno teme.

[Toptpetsr JIx. Yensuka, I1. Xurrca, JI. M. Jlenepmana, M. @apazes, A. A. bekkeperns,

M. Cxnonosckoii-Kropu, JI. MeiitHepa, O. ['anH.

Jlabopamopnvie onvimol

1. 3mMepeHue napameTpoB KUCTH PYKH.

Ipaxmuueckue pabomul

9. U3yueHue siBIEHUS 3JEKTPOMArHUTHON MHAYKIIUH.

10. M3yueHue 30J10TOro C€UEHUsl Ha pa3InYHbIX O0ObEKTaX.

Pe3epBHoe Bpems (1 4)



TemaTnuecKku mJiaH
10 k1. (102 4, 34 B HegeI10)

VYueonuk: EcrectBoznanue 10: O.C. I'abpuensu, U.I'. Octpoymos, H.C. Ilypermera, C.A.
Crnankos, B.1. CuBornazos, M., "JIpoda", 9-e¢ uznanue, 2020

Ne
YpoOKa Tema ypoka Pasznen
1 BBenenue B ecrecTBO3HaHUE
2 EctecTBO3HAHME - €AMHCTBO HAYK O IPUPOJIE
Beenenue
3 Kondepennus "EcrecTBo3HaHue - eIMHCTBO HAYK O mpupoje”
4 Kondepennus "EctecTBo3HaHue - eAMHCTBO HAYK O mpupoje"
5 OMOMpUYECKUI ypOBEHb HAYYHOTO MO3HAHHUS
[Ipaktuueckas padota Nel "Dmnupuyeckoe Mo3HaHUE B
6 M3YYEeHUN eCTeCTBO3HAHUS"
[IpakTiuaeckas padora Nel "DmMmuprdaeckoe Mo3HaAHKE B
7 M3YYEHUH €CTECTBO3HAHUS"
8 TeopeTnueckuil ypoBEHb HAYyYHOI'O MTO3HAHUSA
MUHAp 110 TEM TUYECKUI yPOBEHb HAYYHOT!
Cemunap o teme "Teopetnuec OBE ay4HOro
9 mo3HaHus"
10 S3bIk ecTecTBO3HaHMs. bruonorus
11 SI3BIK ecTecTBO3HAHMS. XUMUs
EcrectBo3Hanue u
12 SA3bIk ecTecTBO3HaHMS. DPH3HMKa METObI ITO3HAHMS
13 EcTecTBeHHO-Hay4YHBIE IOHATHS, 3aKOHBI M TEOPUHU MHupa
14 EcTecTBeHHO-HayyHas KapTHHA MHpa
15 Mupbl, B KOTOPBIX MBI JKHBEM
16 Mupbl, B KOTOPBIX MBI JKUBEM
17 [Tpaktrueckast pabota Ne2
18 [IpakTnyaeckas padora Ne3
19 [TpakTuueckas pabora Ned
O06006111eHMe 3Hauuii 110 TeMe "EcTecTBO3HAHUE U METObI
20 MO3HaHUS Mupa"
21 KonTpoanHas padora Nel
27 I'amaktuxu. Yenosek u Beenennas
28 3B&3nb1. Connue. [Ipoucxoxnenue u crpoenne Beenennoit
29 3B&3ap1. Comune. [Ipoucxoxaenue u ctpoenne Beenennoit
30 [IpakTnueckas padora NeS. Kak uenoBek u3ydaeT MEraMup M
" eramu
ConHeuHast cucteMa 1 e€ TUIaHeThl. 3aKOHBI JIBUKAHUS P
31 HeOeCHBIX Tell.
32 ConHeuHasl cucTeMa U €€ TUIaHEeThl
33 Ypok-auckyccus "Bo3moxkHa iu xku3Hb Ha Mapce"
34 Crpoenue 3emnn. JIutochepa
35 Crpoenue 3emnu. Jlutochepa
36 IIpakTnueckas padora Neb
37 I'unpocgepa. Okeans! U MOpsI
pocep » P O6onouku 3emin
38 Boipl okeaHoB U MOpei
39 Bogp! cynum
40 [TpakTnueckas pabora No7
41 Atmocepa. [lorona




42

AtmochepHoe aapienue. Berep

43 BnaxnocTh Bo3yxa
44 IIpaxtraeckast pabora Ne§
45 00600menue 3Hanuii o reMe ""Meramup. O6onoukn 3emun"”
46 Kontpoasnas padora Ne2
a7 JKu3Hb, cBOMCTBA )KUBOT'O X MX OTHOCUTEIHHOCTD
48 [TpoucxoxaeHue Ku3HU Ha 3eMIie
49 XHAMHYECKHUH COCTaB KIIETKHA
50 YpoBHM OpraHU3aluy KU3HU
51 [TpoKapuOThI ¥ AYKAPHOTHI
[IpakTuuaeckas padora Ne§ "H3zyueHue cTpoeHUs pacTUTETHLHON
52 KineTku"
[IpakTuueckas padora Ne9 "U3ydeHue CTpOCHUS KUBOTHOU
53 Kkierku"
54 Krnerounas teopus. [Ipocrefime. Bupycs
[IpakTuueckas padora Nel( "M3yueHue moBeaeHUs IPOCTSUIITNX
55 10T MUKPOCKOTIOM"
56 [ToHsiTe OMOJIOrMYECKOM DBOIIOIINHI
57 OBOIOIMOHHAS TEOPHUS
CoBpeMeHHbIe METO/IbI OIeP KaHNS YCTOMUUBOCTH Makpomup
58 OHMOTeOIIeHO30B ¥ HCKYCCTBEHHBIX SKOCHCTEM
59 [MumieBble ey, JKONOTrHs. IKOJIOTHUSCKUE (PaKTOPHI
[IpakTuueckas padora Nell "M3yuyeHue B3auMOCBs3el B
60 HCKYCCTBEHHOH 9KOCUCTEME - akBapuyme"
61 Buocdepa. Hoochepa
62 TexHochepa
63 CemuHap 1o teMe "DKoJorndeckre npoOdIeMpl COBPEeMEHHOCTH"
64 [TpobaeMbl 0TXO0J0B U 3arpsi3HEHHsI OKPYKaIOIIEeH cpe/ibl
[Ipaktnueckas padora Nel2 "HM3ydenne ObITOBBIX OTXOJIOB.
65 CopTupoBka mycopa"
B3anMOCBSI3b COCTOSIHUS OKPYIKAIOIICH CPEJIbI U 37I0POBbS
66 yeJIoBeKa
67 O6001enue MaTepuaina o teme "Makpomup"
68 Kontpoasnas pa6ora Ne3
Ocobennoctu kmumata Poccun. 30Ha apKTUIECKUX ITYCTHIHD,
69 TYHJIP U JIECOTYHP
[IpakTuueckas padora Nel3 "M3ydenne mpucrmocoOIeHHOCTH
70 OpraHu3MoB K cpejie o0uTanus"
71 DNeKTpoMarHuTHasl MPUPOJIa CBETA
72 OnTryeckne CBOIMCTBA CBETA
[Ipaxtrueckas padota Ne 14 "M3y4ueHue BOJHOBBIX CBOHCTB
73 cBera"
74 CBeT u npucnocoOJICHHOCTh K HEMY JKUBBIX OPTaHU3MOB Abnoriieckue
aKTOpPBI
[IpakTiueckas padora Ne 15 "U3yuenne nzo0paxkeHus, (baxrop
75 IaBaeMoe JTUH301"
76 BHyTpeHHss 3Heprus MaKpOCKOITUYECKOH CHCTEMBI
77 TemnoBoe paBHoBecue. TemmnepaTypa
78 Temnepatypa u mpHUCIIOCOOIIEHHOCTh K HEH dKUBBIX OPraHU3MOB
79 CrpoeHue MOJIEKYJIbl U PU3NUYECKHE CBOMCTBA BOJIBI
[Ipaxtuueckas padora Ne 16 "Uzmepenne ynensHOM
80 TEIUIOEMKOCTH BOALI"




81

DIIEKTPOIUTHIECKAS TUCCOITHATIHS

82 PactBopuMocTb, pH Kak mokaszaress cpelibl pacTBopa
83 XuMHUUYECKHe CBOWCTBA BOJIBI
[IpaxTiaeckas padora Ne 17 "U3yuenne x€CTKOI BOIBI U
84 ycrpaHenue e€ xéctroctu'
[IpakTuueckas padora Ne 18 "McciaenoBaHue cpeibl pacTBopa
85 CoJicH ¥ COKa pacTeHHH"
86 Boga - abuornueckuii pakTop B JKU3HU PACTCHHIM
Kondepenuus "Bona - abuotnueckuii (pakTop B KHU3HU KUBBIX
87 OpraHu3MoB"
88 Counun Kak aOHOTHYECKHI (HPaKTOp
89 [ToyBa kak abnoTHYECKHI QaKTOp
90 Ipaktuueckas padora Ne 19 "M3ydenue coctaBa moyss"
91 Buotnyeckne GpakTopsl
O600mmenne MaTepuana mo Teme "AdHoTHYeckre PakTophl U
92 MIPUCIIOCOOIEHHOCTh K HUM JKUBBIX OPTaHU3MOB"
93 Kontpossnas padora Ned
94 [ToHsIHMS POCTPAHCTBA ¥ BpEMEHH
95 broputmet
96 CniocoObl ieperaun HHGOpMAIMK B )KHBOW TIPUPOJIE
97 Wudopmarus n yenoBek
08 - 5 - Obmen
H MallMOHHas1 IIaCHOCTB. YIHTCPHCT o
¢dopmanoHHas 6e30macHoC epHe unbopMareii
99 Pezeps
100 Peseps
101 Pesepn
102 Peseps

11xi. (99 4, 34 B Hee10)

Vuebnuk: EcrectBoznanue 11: O.C. I'abpuensn, U.I'. Octpoymos, H.C. ITypsiiesa, C.A.
Cnankos, B.. CuBornazos, M., "JIpoda", 9-e uznanue, 2020

Ne
YpPOKa Tema ypoka Pazgen
1 MHoro0pasue eCTeCTBEHHOTO MUPA: MEraMup
2 MHoro0pasue eCTeCTBEHHOTO MHPa: MAaKPOMHP
3 MHoro6pasue eCTeCTBEHHOTO MUPa: MUKPOMHD
4 Buocdepa. YpoBHU opraHu3aIviu )KU3HU HA 3eMiie [MoBTOpenue (74)
5 OCHOBHBIE MTOJIOKEHUSI CHHTETUIECKOM TEOPHU 3BOTIOLIUH
6 3JeMEeHTHI TEPMOTUHAMUKI
7 DJIeMEeHTBI TEOPHH OTHOCUTEIBHOCTU
8 OCHOBHBIE CBEJICHUSI O CTPOSHHU aTOMa MEKpOMHD. ATOM.
9 IToctynatel kBaHTOBOM Teopun H. bopa Bemectea (344)




10

N3oTormel. DHEpreTudeckne ypoBHU

11 Otkpeitue /1. . MenneneessiM [lepuoanueckoro 3akoHa
[eprnoauaHOCTH B N3BMEHEHUH CBOMCTB XUMHUYECKHX 3JIEMECHTOB
12 U UX COeqUHEHUI
13 [lepuoamuecknii 3akoH B popmymnuposke [I. M. Menneneepa
CoBpeMeHHBIC TIPEACTABICHHS O PUYMHAX TIEPHOAUYECKOTO
14 M3MEHEHUS CBOWCTB 2JIEMEHTOB
15 CospemenHnas gopmynuposka [lepronuaeckoro 3akoHa
16 [lepuoaunueckas cucrema /. 1I. Menneneena
3nauenue [lepuoamaeckoro 3axKoHa Ast (GOPMUPOBAHUS
17 €CTECTBCHHO-HAYYHOW KapTHHBI MHpa
18 Bbrnaropognsie razet
19 Honnas xumudeckas CBs3b
20 Xnopua HaTpHst
21 KoBanentHas xuMudeckas CBsI3b
OOMeHHbIE U TOHOPHO-AKIETITOPHBIE MEXaHNU3MbI 00pa30BaHUsI
22 KOBaJICHTHOU CBS3H
23 DNEKTPOOTPHUIIATEIBHOCTb. Jlumonu
24 Mertaibl U cruiaBbl. MeTaminueckas CBsi3b
25 ONEeKTPONPOBOIHOCTh METAIIOB
26 MosiekyIIpHO-KHHETHYECKAs TCOPHS
27 WneansHeiii Ta3. YpaBHEHNE COCTOSHUS UI€ATHHOTO Ta3a
28 ArperaTHble COCTOSHUSI BEIIECTBA
B3aumHbIe niepexoabl MEKAY arperaTHbIMUA COCTOSIHUSMU
29 BEIECTBA
30 [IpuponaHsIit ra3
31 [IpenenpHbIE U HENPEIEIBHBIC YTIIEBOAOPOIBI
32 Kunkue BemectBa. Hedthb
33 Trepaoe cocrosiaue BeniecTBa. JKuIkne KpUCTaibl

34

Knaccugukanus HeopraHn4eckrux BEMIECTB U e€
OTHOCHUTEILHOCTh




35

Kiraccudukarys opraHuIecKux CoeaMHEHMI

36 Knaccudukarus opraHu4ecKux COeTMHESHUN
37 [Tomumepbt
38 [Momumepst
39 CMecH, X COCTaB M CIIOCOOBI pa3/IeIICHUS
40 JlucriepcHbIe CUCTEMBI
41 [Ipaktnueckas padora Nel
42 XHUMHYECKHE pEaKINH U UX KIaCCU(PUKAIIHS
43 XHUMHYECKHE pEaKINK U UX KIaCCU(PUKAIIHS
44 [paktudeckas padora No2
45 CKOpOCTh XUMUYECKON peaKInu
46 CKOpOCTh XUMHUYECKON peaKInu
47 [paktryeckas padota Ne3
= XUMHUYECKHE
48 OO6paTUMOCTh XUMHUYECKON peaKInu
peaxiun (134)
49 O6paTuMOCTh XUMUYECKOM peakinu
50 OKHUCITUTENHHO-BOCCTAHOBUTEIbHAS PEAKIIUH
51 OneKTponn3
52 XUMHYECKHE HCTOTHHKHU TOKA
53 dusuka Ha ciy)0e YesIoBeKa
54 dusuka Ha ciyx)0e YeloBeKa
55 CucremMaTH4YeCcKOe MOJI0KEHUE YeJIOBEKA B MUPE )KUBOTHBIX
56 [TepBast 1 BTOpasi CHTHAJIbHBIE CHCTEMBI
57 buoconmanpHas nmpupo/ia 4einoBeka
58 I'eneTrka 4enoBeka ¥ METOMBI €€ U3y4eHUs
Yenosek U ero
59 I'enom vesnoBeka u ero pacumdpoBka
310poBke (214)
60 I'enernyeckue 3a00eBaHUS YEIOBEKA
61 ®u3nKa yenoBeka. YeaoBeK Kak COBOKYITHOCTh CUCTEM
62 CkeleT Kak COBOKYITHOCTh pPhIYaroB
63 KporeHnocHas cucrema




64

Jlumparugeckas ¥ UMMYHHAs! CHCTEMa

65 [MumeBapuTenbHas cucreMa
66 Hepenas cuctema
67 OHJOKpUHHAs cucTeMa
68 Opransl 4yBCTB. 3peHne
69 Opranbt gyBcTB. CiyX ¥ roJocoo0pa3oBaHue
70 Xumus 4enoBeka. XUMUYECKUNA COCTAB TeJla YEeJIOBEKA
71 Bopa. Bonuslii 6ananc
3a0omneBaHus, CBA3aHHBIE C HEIOCTATKOM HJIHM MIEPEU30bITKOM
12 HEKOTOPBIX BEIIECTB B OPraHU3ME
73 Buramunsr. Jlekapcta
74 310poBbIi 00pa3 KU3HU
75 du3mka Ha cIyx)0€e 30POBbHs YEIOBEKa
76 DneMeHTapHBI I 3JIEMEHTAPHBIE YaCTHIIBI
77 Jenenust aTOMHOTO sipa
78 Bonpioit anpoHHbBIIKOMITaAED
79 IIpoucxoxnenue Macceol. bo3on Xurrca
80 ATOMHast SHEpreTHKa
81 ATOMHAas CTaHIMA Y PUHIUN €€ paboThI
82 [IpomoBonbcTBEHHAS IpoOIIeMa U TyTH e€ perieHHs
CoBpemeHHOE
83 buorexnonorus €CTEeCTBO3HAHUE Ha
84 I'ennas umxernepus. TMO cryxGe Tenosexa
(23u)
85 [paktuueckas padora Ned
86 Hanortexnonoruu
87 MoneKynapHbIi CHHTE3 U caMocOopKa
88 VYrneponuele HaHOTPYOKH. ['paden
89 ®dusuka u ObiT. Motomue cpencrea. [IAB
90 HMucexTenumbl
91 XUMHUUYECKHE CPEeICTBA TUTUEHBI U KOCMETHKH




92

[TumieBbie TOOaBKH, UX MapKHPOBKA

93 [IpakTudeckas padora Ne5
94 CuHepreTuka
95 Cunepreruka
EcrecTBO3HaHME M HCKYCCTBO. 30JI0TOE CEUYCHHUE M YMCIIa
96 dubdoHauyn
97 [IpakTuueckas padora Ne6
98 EctecTBO3HaHME U HcKyccTBO. JKUBOMHCH
99 EctecTBO3HaHME U HCKYCCTBO. APXHTEKTYpa




