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IHosicHuTeALHAA 3aNIUCKA.

Pabouas nporpamma no ecrectBo3Hanuto s 10-11-ro knmacca coctaBieHa
Ha OCHOBE TpeOOBAaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMmbl cpefHero oodiiero odpasoBaHus, npenacraBieHHbIX Bo PI'OC COO,
nporpaMmbl  (OPMUPOBAHMSI  YHUBEpPCAJIbHBIX  Yy4eOHBIX JEUCTBUM U ¢
UCIOJIb30BaHUEM aBTOpckoi mporpammbl 1 10 — 11 knaccos O.C. IN'abpuensina
«EctectBo3nanue» (I'abpuensu O.C. Pabouue nporpammel. EctectBo3Hanue. 10-
11 knaccel: yueoHo-mMeroanueckoe nocoodue / O.C.I'abpuensn, C.A.Cnaakos. — 2-e
u3a., crepeoturt. — M.: Jlpoda, 2014. — 110, [2] c.)

LenstMmu u3ydeHuss MHTErPUPOBaHHOTO Kypca «EcTecTBO3HaHUE» B cTapiuen
IIKOJIE SIBJISIOTCS:
* CO3J1aHUE OCHOB LIEJIOCTHOW HaYyYHOU KapTUHBI MUPA;
* (popMUpOBaHNE OHMMAHUS B3aUMOCBS3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK; BIMSHHUS €CTECTBEHHBIX HAYK Ha OKpPYXAlOU[yl Cpeay, SKOHOMHYECKYIO,
TEXHOJOTUYECKYIO, COIIMAIBHYIO U STUYECKYIO C(hephl 1eITETbHOCTH YEI0BEKa;
* CO37aHWE YCIOBUWA JJIi pa3BUTUS HABBIKOB YYEOHOW, TMPOEKTHO —
UCCJIEIOBATEIbCKOM, TBOPUYECKOM JESATENBHOCTH, MOTHMBALMM OOyYarOMIMXCAd K
CaMOPa3BUTHIO;
dbopMupoBaHME  yMEHUW  aHANM3UpPOBaTh,  OLEHWBATh, TMPOBEPATH  HA
JIOCTOBEPHOCTH M 000011IaTh HAYYHYIO HH(OPMAIIHIO;
* T[OJy4YeHHWE HABBHIKOB Oe30MmacHod paboThl BO BpeMsl MPOEKTHO —
UCCJIEA0BATEIbCKOW M IKCHEPUMEHTAIBHON AESATEIbHOCTH, MPHU HCIOJIb30BAHUH
1a60paTopHOro 000PYIOBAHUS.
3amadaMu IpeAMETHOTO Kypca «EcTecTBO3ZHAaHUE» SIBIISIOTCS:
- OCBOCHHE 3HAaHUH O COBPEMEHHOM €CTECTBEHHOHAYyYHOM KapTHUHE MHUpa H
METOJIaX ECTECTBEHHBIX HAayK; 3HAKOMCTBO C HamOoJiee BaXKHBIMU HICAMU H
JOCTH>KEHUSIMH €CTECTBO3HAHUS, OKA3aBIIMMU OIPEAEISIONIECE BIUSHUE HA HAIIU
IPEACTAaBIEHUS O IPUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
- OBJIAJICHHE YMEHHUSIMU TPUMEHSTh IIOJIYYEHHbIE 3HAHUA [JIs1 OOBSICHEHUS
OKPYKaroIuX SIBJICHU, WCIIOJIb30BAHUS 51 KPUTHYECKON OLICHKH
€CTECTBEHHOHAYYHOU MH(OPMAIINH, AJIi OCO3HAHHOTO OIpeeIeHHs] COOCTBEHHOM
MO3UIIMH 10 OTHOLLIEHHUIO K 00CYXJaeMbIM B 00111eCTBE MpobIeMaM HAYyKH;
- TPUMEHEHHE €CTECTBCHHOHAYYHBIX 3HAHMM B IIOBCEAHEBHOM JKM3HU IS
obOecnieueHus: 0€30MAaCHOCTU JKU3HENEATENBHOCTH, OXpPaHbl 3/I0POBBS, 3allUTHI
OKPY’KAIOIIEH CPEBI.

BBeneHne Kypca €CTECTBO3HAHHS B CTapUIEH IIKOJIE BBI3BAHO CIEAYIOIIUMHU
MPUYNHAMU
1. Ha BBIXOJ€ M3 MIKOJIBI B CO3HAHUH Y OOJIBIINHCTBA BBITYCKHUKOB (DOPMHUPYIOTCS
YacTHbIE HAay4Hble KapTUHBI MUpa: XUMUYecKasi, puznyeckas, obuonornyeckas, HO
OTCYTCTBYET €JUHasi €CTECTBEHHO-Hay4Has KapTHHA, KOTOPYK M IpHU3BaHa
(opMHUpOBaTh Takasi JUCUUIUIMHA, KAKECTECTBO3HAHUE.
2. Hapymiaercs mNpeeMCTBEHHOCTh MEXAY CpPENHEM W BbICHICW MIKONOW. B
I'YMaHHUTapHBIX By3ax 00s3aTeJIbHBIM SBIIAETCS H3y4deHUE Kypca «EcTecTBEeHHO-



Hay4yHasi KapTUHAa MHpa», CHHOHHUMOM KOToporo sBisitoTcsi «KoHueniuu
COBPEMEHHOI'0 €CTECTBO3HAHUS.

3. BBegenue Kypca €CTECTBO3HAHHS MO3BOJISIET PEaM30BATh TAKOM MeEXaHU3M
r'YMaHUTApPU3AIMUECTECTBEHHO-HAYYHOTO O0pa30BaHMs, KaK WHTErpalus, 4To, B
CBOIO  ouepedb, IO3BOJIIET TyMaHU3MpPOBaTh 3TO  OOpa3oBaHUE I
CTapIIEKJIACCHUKOB, BbIOpaBIIMX i 00ydeHusa B 10—I11knaccax ryMaHUTapHbII
poQuIb.

B ocHOBY Kypca nosoxeHa ujes aHTpONOLIEHTPU3Ma,T.€. IIOCTPOECHUE Kypca
B JIOTUKE M CTPYKTYpPE BOCHPHUATHS YYCHHKOM ECTECTBEHHOIO MHUpa B CHHTE3€
bU3UYECKUX, XUMUYECKUX U OUOJIOTUUYECKUX MPEICTaBICHUH.

bonbmoe BHumanue (Oonee 25% yueOHOro BpemMeHH) yHeseTcs
AKCTIIEPUMEHTY, Ja0opaTOopHBIM U TpakTuueckuM padoram. GI'OC B kauecTBe
0CSI3aTENBHOr0 3JIEMEHTa NpH OOY4YeHMHM B CTApUIMX Kiaccax MpeaycMaTpuBaeT
BBITIOJIHEHUE  KaXKJBIM  YYCHUKOM  MHAMBUAYyaJIbHOTO  TpoekTa.  be3
UCCJICIOBATEILCKIUX YMEHHM M HABBIKOB CO3/aTh MPOEKT OYJEeT CIO0KHO. UTOOBI
COBEPIIICHCTBOBATh ATH YMEHUS M HABBIKU, B KAXKJOM Y4EOHUKE MPETyCMOTpEeHA
rmaBa «lIpaktuyeckue paboThl». PaboThl, TpeIoKeHHBIE B HEW, MOTYT
MOCJTY>KUTh OCHOBOM JIJIsl BHITIOJIHEHUSI UHIUBUYaJIbHOTOTIPOCKTA.

Mecmo npeomema 6 yuebHOM niave.

IIpenmer  «EcrecTBo3HaHmWe»  BXOIUT B MPEIAMETHYHO  00JIacTh
«EctecTBeHHbIe Hayku». Paboyas mporpamma paccuntana Ha 204 yuyeOHBIX 4acoB
(u3 pacueta o 3 yaca B Heenmto B 10 u B 11 kimacce), B T.4. KOHTPOJIBHBIX paboT: 4
gaca — 10 kiacc, 4 yaca — 11 knacc; npaktudeckux padot: 19gacos — 10 kmacc, 10
yacoB — 11 kiacc.

Jlns peanu3anum 1aHHoM Pabouel mporpaMMbl HCTIONB3YETC:

1. EcrectBo3nanme. 10 knacc. YueOnuk. ba3oserit yposens (aBrop O. C.
INa6puensn, U.I'.Octpoymos, H.C.Ilypeimesa, C.A.Cnankos, B.1.CuBormnazos). —
M.: dpoda, 2013.

2. EctectBo3nanue. 10 kiacc. Meronnueckoe nmocodue (aBropsl O. C. ["'abpuensn,
C.A,Cnankos).

3. EctectBo3nanue. 11 knacc. YueOnuk. bazoseiit yposens (aBTop O. C.
["a6puensn, U.I.Octpoymos, H.C.Ilypeimesa, C.A.Cnaakos, B.M.CuBormna3on). —
M.: Ipoda, 2014.

Ilnanupyemble (TUYHOCTHBIE, METAITPEAMETHBIE U IPEAMETHBIE) Pe3yJIbTaThl
ocBoeHMs y4eOHOro npeamera «EcrecTBo3HaHMe»

Jluunocmuvimu pezyibmamamu 00y4eHus eCmecmeo3sHAHUIO AGNAIOMCA!
8 YEHHOCMHO-OPUeHMAYUOHHOU c@epe — BOCIUTAHWE UYYBCTBA TOPIOCTH 3a
POCCHIICKHE €CTECTBCHHBIE HAYKH;
6 mpyoogoli cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEHIICH
o0pa3oBaTeIbHON U MPOQPECCUOHATIEHON TPACKTOPHH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENNeKmYaabHol) cgepe — YMEHHE
YIPaBIISITh CBOEH MTO3HABATENBHON JIESITENLHOCTHIO.

Memanpeomemnvimu — pesyremamamu  OC80€HUA — NPOSPAMMbBL  NO
ecmecmeo3HaHUI0 ABAAIOMCA:



— OBJIQJICHUE YMEHUSMHU M HaBBIKAMHU PA3JIMYHBIX BHJIOB IO3HABATEIHHOU
NEATeNIbHOCTH, TPUMEHEHUSI OCHOBHBIX METOJOB TO3HAHUS  (CUCTEMHO-
MH()OPMAIIMOHHBIM aHANIU3, MOJICIUPOBAHUE) JJISI U3YUCHHS Pa3IUYHBIX CTOPOH
OKpPYXAaIOIIEro €CTECTBEHHOI'0 MUPAa;
— OBJIAJICHUE OCHOBHBIMU MHTEJUICKTYaJIbHBIMU OINepausMu: (GpopMynupoBaHue
TUINOTE3, aHAIM3 U CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEeMAaTU3allusl, BhISBIICHHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB,;
— ¢opmMupoBaHUE YMEHUM TEHEPUPOBATb HJIEM U OINPENETsATb CpPEICTBa,
HEO0OXOUMBIE ISl UX peau3alluu;
— ¢dopMUpOBaHUE YMEHHM ONpENeNaTh IEIU U 3aJa4d JIeSITEIBbHOCTH, a TaKkKe
BBHIOMpaTh CpEJCTBAa peaau3allud ATUX 1eJied U TNPUMEHSITh Ha TMPAKTUKE;
dbopMupoBaHue YMEHHH HCIOJIb30BaTh PA3IUYHbIC WUCTOYHHKU IS TIOJYUYEHUS
€CTEeCTBEHHO-HAYyUYHOU MH(OpMAIIU U TOHUMAHUS
3aBUCUMOCTU OT cojiep>KaHusi U (OpPMBI MPEICTABICHHOW HH(pOpMAIUU U lielen
aapecara.

IIpeomemuvimu pe3yromamamu u3yueHus eCmecmeo3HaHUs::

Buvinycknuk na 6a3zo06om yposne Hayuumcs:
- IEMOHCTPUPOBATh HA MIPUMEPAX POJIb €CTECTBO3HAHUS B Pa3BUTHH YEJIOBEUECKOM
IIUBUJIN3AIINH;
- BBIJICTIATH MIEPCOHAJIBHBIN BKJIA]] BETUKUX YUEHBIX B COBPEMEHHOE COCTOSTHUE
€CTEeCTBEHHBIX HAYK;
- TPAaMOTHO IPUMEHSThH €CTECTBEHHO-HAYYHYIO TEPMHUHOJIOTHIO MPY OMTHUCAHUH
SBJICHUN OKPY’KaIOIIETO MUPA;
- 000CHOBaHHO PUMEHSTH IPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
ONHMCAHKUE WU TIPEIIOKEHHBIN alrOPUTM SKCIIEPUMEHTA C LIEJbI0 MOTYyYeHUS
3HaHUH 00 00BEKTE U3YUCHUS;
- BBIABIIATH XapakTep SBJICHUIN B OKPYXKaIOIIEH cpesie, MTOHUMATh CMBICI
Ha0JII0/1aeMbIX MPOIIECCOB, OCHOBBIBASICh Ha €CTECTBEHHO-HAYYHOM 3HAHUH,
- HCTIOJIB30BAaTh ISl ONMCAHUS XapaKTepa MPOTeKaHUs MPOIECCOB (PU3NUYECKUE
BEJIMYUHBI U IGMOHCTPUPOBATH B3aUMOCBA3b MEXIY HUMU;
- OCYIIECTBISATHh MOJEIUPOBAHUE MTPOTEKAHUS HAOIIIO1aEMbIX MPOIIECCOB C YYETOM
IpaHUIl TPUMEHUMOCTH UCTIOIB3YEMbIX MOJIENIEH;
- KPUTUYECKH OIEHUBATh, HHTEPIIPETUPOBATH U 00CY AaTh HH(POPMAITHUIO,
conepxkarytocs B cooomenusx CMU, pecypcax MHTepHeTa, HAyIHO-IOMYISPHBIX
CTaThsIX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIEIaTh BHIBOJIBI HA
OCHOBE JIUTEPATYPHBIX TAHHBIX;
- MPUHUMATH APTYMEHTUPOBAHHBIEC PEIICHUS B OTHOIIICHUHN TPUMEHECHHUSI
Pa3HOOOPa3HBIX TEXHOJOTHI B TPOPECCUOHATIBHON NEATENbHOCTU U B OBITY;
- U3BJICKATh W3 OMMCAHUS MAIIMH, TPHUOOPOB M TEXHUYECKUX YCTPOUCTB
HEO0OXOIUMBIE XapaKTEPUCTUKH NI KOPPEKTHOTO WX UCIIOJIH30BAHUS;
- OOBACHSTH IPUHIIUIIBI, TTOJIO)KECHHBIE B OCHOBY Pa0OTHI MPUOOPOB;
- OPraHU30BbIBATh CBOIO JACSATEIBHOCTD C YUETOM MPUHIIUIIOB YCTOMUYHBOTO
Pa3BUTHUS CUCTEMBI «IIPUPOAA—00IIECTBO—UYEIOBEK» (OCHOBBIBASACH HA 3HAHUSX O
mpoliieccax nepeHoca u TpaHcPpopmaluu BeIIeCTB U IHEPTHUM B IKOCUCTEME,
pPa3BUTUU U PYHKIMOHUPOBAHUM OHOCPEPDL; O CTPYKTYpE MOMYISLUUA U BUAA,
aJlanTanusIX OPTaHU3MOB K CpeJie OOUTaHMsI, CBOMCTBAX AKOJIOTHIECKUX (PaKTOPOB;



PYKOBOJCTBYSCH MPUHIIUIIAMHU PeCcypcocOepekeHns U 6€30MacHOr0 MPUMEHEHUS
MaTepHalioB U TEXHOJOTUI; COXpaHssi OMOJIOrHYecKoe pa3HO0Opasue);

- 000CHOBBIBATH MPAKTHUECKOE MCIIOIH30BAHHE BEIIECTB M UX PEaKIUi B
MPOMBIIIUICHHOCTH U B OBITY; OOBSICHATH POJIb OMPEIEICHHBIX KIIACCOB BEIIECTB B
3arpsi3HEHUH OKPYXKAIOIIEeH CpeIbl;

- IECTBOBATH B pPaMKaXx MPaBUJI TEXHUKH 0€30MaCHOCTH M B COOTBETCTBHH C
WHCTPYKITUSMU TI0 TPUMEHEHUIO JIEKAPCTB, CPEICTB OBITOBON XUMHUHU, OBITOBBIX
AIIEKTPUIECKUX TPUOOPOB, CIOKHBIX MEXaHU3MOB, TOHUMAsl €CTECTBEHHO-
HAy4YHBIC OCHOBBI CO3JIaHUS TPEIHCAHNIA;

- opMHUPOBATH COOCTBEHHYIO CTPATETHUIO 3/I0POBHECOEPETAIOIIETO
(paBHOBECHOT0) MTUTAHHUS C YUETOM OMOJIOTUYECKOU IEIeCO00Pa3HOCTH, POIIH
BEIIECTB B MUTAaHUH U KUIHEACSITEILHOCTH KUBBIX OPTaHU3MOB;

- 00BSACHATH MEXaHU3M BIIMSHUS Ha )KUBBIE OPTaHU3MBI DJIIEKTPOMArHUTHBIX BOJIH
U paJ0aKTUBHOTO M3TYUYCHHsI, a TAKXKE ICHCTBUS aJIKOTOJIsl, HIKOTHHA,
HapKOTHYECKHUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3/I0POBHE OPTaHU3Ma U
3apOJIBIIIEBOE PA3BUTHE;

- BBIOWPATh CTPATETHIO MTOBEJACHUS B OBITOBBIX M UPE3BbIUAHBIX CUTYAIUSX,
OCHOBBIBASICh Ha TOHMMAHUY BIUSHUS Ha OPTaHU3M YeJIOBeKa (PU3NICCKUX,
XUMHAYECKUX U OMOJIOTUIECKUX (DaKTOPOB;

- OCO3HAHHO JICWCTBOBATh B CUTYaI[UH BHIOOpA MIPOAYKTA WIIH YCIIYTH, IPUMEHSIS
€CTECTBEHHO-HAaYYHbIC KOMITETECHIINH.

Buvinycknuk na 6a3080m ypoehe nomyuum 803MONCHOCIb HAYYUMbCA:

- BBIIOJIHATH CAMOCTOSITEIbHBIE IKCIIEPUMEHTBI, PACKPBIBAIOIINE IOHUMAaHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX MOHATHI U 3aKOHOB, COOIIOAs TpaBUIIa
6e3omacHoi paboThl; MPEACTABIATH MOJYYSHHBIE PE3YJIbTAThl B TAOIUYHOM,
rpaduueckoii UM TEKCTOBOM (popMe; eraTh BHIBOJBI HA OCHOBE MOJYyUYEHHBIX U
JTUTEpPaTypPHBIX TaHHBIX;

- OCYIIECTBIISATh CAMOCTOSITENIbHBIN yUeOHBIN MPOEKT WM UCCIIEIOBAaHNE B
00JIaCTH €CTECTBO3HAHUS, BKIIIOYAIOIINIA OTMIPEIeNIEHNE TEMbI, IIOCTAHOBKY II€JIA U
3a/1a4, BBIJIBH)KEHHUE TUIIOTE3bI U MIyTEH €€ AKCIIEPUMEHTAIBHON TPOBEPKH,
IPOBEACHUE FKCIEPUMEHTA, aHAIIU3 €T0 PE3YJIHTATOB C YUETOM MOTPEIIHOCTH
u3MepeHus, popMyIupoBaHUE BBIBOJIOB U MPEICTABICHHE TOTOBOTO
HH(OPMAITMOHHOTO MPOTYKTA;

- 00CYXKJaTh CYIIECTBYIOIIME JTOKAIBHBIE U PETUOHATBHBIE TTPOOIEMBI
(3KO0JIOTUYECKHE, SDHEPTeTUYECKUE, CHIPHEBBIE U T.1I.);

- 000CHOBBIBATH B IUCKYCCHUU BO3MOYKHBIC MYTH UX PEIICHUS, OCHOBBIBAsACH HA
€CTECTBEHHO-HAYUYHbIX 3HAHUSIX;

- HAXOJIUTh B3aUMOCBS3U MEXKITY CTPYKTYPOU U PyHKIIMEH, MPUINHON 1
CJIEICTBUEM, TeOpHEH U (paKkTaMu TIpH aHATN3€ MPOOJIEMHBIX CUTYAINI U
000CHOBaHMY MPUHUMAEMBIX PEIIEHUN HA OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUN;
MOKa3bIBATh B3aUMOCBSI3b MEKy 00JACTIMHU €CTECTBEHHBIX HAYK.



Conep:xkanme yueOHoro npeamera «EcrectBo3HaHue».

10 knacc.

L. BBenenue (4 4)
BBenenue B ecrectBo3Hanue. [lpupona-cpena oOWTaHMST M HCTOYHUK >KU3HU
YyeoBeKa. B3aMMOOTHOIIIEHUST YelIOBEKA U MPUPOJIbI, UX aualiekTtuka. [Ipupona —
HWCTOYHHMK TBOPUYECKOT'O BJOXHOBEHUS JIECSITEINEH UCKYCCTBA.
EcrectBo3HaHue — eAWHCTBO Hayk o npupoae. Marepus u QopMmbl ee
CyliecTBOBaHMs. JnanexkTuka ectecTBo3HaHUs. OCHOBHBIE 3Tallbl €r0 Pa3BUTHSL.
IToHsTHE O €CTECTBO3ZHAHMM, KAK CUCTEME HAYUYHBIX 3HAHUHN O IPUPOJIE.
Jlemoncmpayuu.BuneopparmMeHTsl  (MOJS  CEJIIBCKOXO3SUCTBEHHBIX  YTOJH,
Kapbepbl MJis1 AOOBIYM YIJIA W PyAbl, METALUIYprHuecKue KOMOWHATHI, ra3o- U
HedrenpoBoabl, ¢iaorwiuu, ['DC, TOL u ADC, nmocneacTBUs 3eMJIETPICEHUN U
I[yHaMHW, MCUE3HYBIIUE BBl PACTCHUN W >KUBOTHBIX), PENPOIYKIIUH KapTUH
BEJIMKUX XYJ0KHUKOB C Mei3akaMu U Ipyrumu o0bekTamu npupoas! (I1lumkuna,
JleButana, AiiBazoBckoro, Fona u J1p.); My3bIKalbHblE (parMeHTHl,
MOCBSIICHHBIC ABICHUSIM npupoasl (YaiikoBckuii, Cen-Canc, berxoBeH u nip.).
[TopTpeTsl  yUEHBIX-ECTECTBOUCTIBITATENICH, BHUJICOPpParMeHTHl 10O HCTOPUHU
BO3HMKHOBEHUS U Pa3BUTHUS (PUBUKU, XUMUH ¥ OMOJIOTUH

II.  EcrecTrBo3HaHue u MeTOAbI NO3HAHUSA Mupa (16 1)
B3aumoceazv mesncdy naykoi u mexnoaocuamu
Hcmopus uzyuenus npupoowl. Ilpocpecc 6 ecmecmeeHHbIX HAYKAX U €20 8KIAO 8
pazeumue yusuauzayuu. Memoowvl HayyHo020 NOZHAHUSL U UX COCMABAIOWUE:
HabnoOeHue, uzmeperue, IKCnepuMenm, MooeIuposanue, 2unomesd, 6vi800,
nocmpoenue meopuu. PopMbl MO3HAHUA: HAYYHOE U HEHay4dHOE. J[Ba ypOBHs
HAy4YHOT'O MO3HAHMUS: SMIIUPUYECKUI (UyBCTBEHHBIN, ONIBITHBIN) U
TEOpETHUECKUN(pallMOHAIbHbIN). MoaenpoBaHe Ha TEOPETUUECKOM YPOBHE
NO3HAHMS U TUIIBI MOJIeJIel (MeabHasl, aHAJIOrusl, MaTemMaTudeckasi). Poib
MBICJIEHHOT'O SKCIIEPUMEHTA U MAaTEMAaTUYECKOTO MOJICIMPOBAHUS B CTAHOBJICHUH
Y pa3BUTUU €CTECTBEHHBIX HayK. DYyHOAMeHMAalbHble NOHAMUS eCIMeCmE03HAHUSL.
A3eik  ecmecmeoznanun.buonocus.  buonornueckas —cucreMardka U €€
BLKHEUINIME TaKCOHbl. buHOMMHaIbHAsT HOMeEHKiIarypa. [lonsatue Buna.
Cucrematuka xuBOTHBIX. IloHsiTe moponsl. Cucrematuka pacrenuil. [lonsarue
copra. buomnormyeckas HOMEHKIaTypa — OCHOBa  MpodecCHOHATBLHOMN
NeATENbHOCTU. Xumus. TpuBrnalibHble Ha3BaHWA. PanuoHanpHass HOMEHKIATYypa.
Mexaynapoanas Homenkinatypa MFOITAK.
XHUMHUYECKHE DJIEMEHTBI M TIPOMCXOXKJISHHMEe HuX Has3BaHuk . Kiaccudukarus
HEOPraHUYECKUX BEIIECTB (OKCU[bI, KHUCIOThI, OCHOBAHUS, COJM) W HPUHIUIIBI
oOpa3oBaHus nX Ha3BaHWUU. Quzuxa. EquHUIEI n3MepeHus: GuU3ndecKnx BETUYHH
Ha Pycu. Enununsl usmepeHuss (U3MYECKUX BEIMYMH B HEKOTOPBIX JPYrUX
cTpaHax. MexayHapoaHasi CUCTEMa €IWHUII U3MEPECHHs] (PU3NUYECKUX BEIHYUH —
CH. OcHOBHBIE U TIPOU3BOJHBIE €AMHUILIBI U3MepeHUs puznueckux BenrnunH CHU.
Ecmecmeennonayunvie nomamus, 3aKoHbl u meopuu.ECTECTBEHHOHAaYYHbIC
noHsATus. KoHKpeTHbIe U a0CTpaKkTHbIE €CTECTBEHHOHAYYHBIC MOHSTHUSA. 3aKOHBI
ecrecTBO3HaHUs.EcTecTBeHHOHayuHble  Teopuu. OnucaTenbHble TEOpUH U
oObsicHuTeNbHbIE Teopuu. [Iporaosupyromias pojib eCTECTBEHHOHAYYHBIX TEOPUH.
Ecmecmeennonayunasa kapmuna mupa. KapTuHbl MUpa: pelUruo3Hasi, ObIToBas,
XyJloXXeCTBeHHass. Ecmemceennonayunas xkapmuuma mupa (EHKM).DBomronus



EHKM wu ee »rambl: apuUCTOTENIEBCKUW, HBIOTOHOBCKHM, SWHIITEHHOBCKAs
peBosouus. [ IJpyHIMIIBL  TO3HAaHUST B~ €CTECTBO3HAHUM:  COOTBETCTBUS,
JOTIOJIHUTENbHOCTH, IPUYUHHOCTH, CHMMETPHH.

Mupui, 6 Komopuvix mul Hcugem.lIpumepvr cucmemamuzayuu U Ha2as10HO20
npeocmasnenusi Hay4Ho2o0 3HAHUsL. NPOCMPAHCMEEHHO-8DEMEHHbLE
Xapakxmepucmukuy (HAaHOMUP U MUKDOMUD, MAKPOMUp, Mezamup). I paHULIbI MUPOB
U YCIIOBHOCTB 3TUX TPaHUL. Poib HayuHblX 00CMUNCEHUL 8 CO30AHUL HOBbIX
mexnono2uil. Jeonoyus mexuonoeui. [IpudOpsI 111 U3y4eHUs MUPOB, UX
ABOJIIOIMS OT CBETOBOr0 MUKpockona P.I'yka 10 CkaHUPYIOUIEro TYHHEIBHOTO
Mukpockona (CTM) u aroMHO-cunioBoro Mukpockona (ACM). MonekynsapHoe
pacmno3HaBaHUE U €r0 POJib B IPUPOJIE U KU3HU yeaoBeka. KoMmnbroTepsl
Oyay1iero.

Jemoncmpayuu.  TlopTpeTsl  ydyeHbIX- ectecTBoucnbiTaTenet  (I.["ammes,
H.MenneneeBa, I .Mennens, H. bekeroa, M. ®@apanes), pa3iuuHbIe
MarepuaigbHble (Quznueckue (dMeKkTpodopHas MalluHA — MOJCNIb MOJIHHH,
KPUCTAJUTMYECKUE PEIICTKU PA3IUYHBIX THUIIOB), OMOJOTHUECKHE (MYJISKHU IIBETOB,
OpraHoB TeJjia 4YeJoBeKa), reorpaduueckue (Ty1o0yc, KapTa, TCILTypHuit),
XUMUYECKHE (IapOCTEPKHEBbIE M OOBEMHBIE MOJICIIM MOJEKYJ Pa3IMYHBIX
BemectB). Cnaiiapl ¢ MosiensiMu cTpoeHus atomMa TomcoHa u Pesepdopna.
OTHOCUTENBLHOCTh TIOHSATUS TMYCTOTHL. Paznuunble (U3MUYECKHE, XUMHUYECKHE U
ouonornyeckue wmoxaenu. lloptperst Apucrortens, K.JIunnes, Y. JlapBuna;
BUJICOPPArMEHThI ¢ TAKCOHAMHU B OOTAaHUKE W 300JI0TUU U MPUMEPHI CUCTEMATUKH
OTJEIbHBIX PACTEHMM M >KUBOTHBIX. Tabmuia, cnaiig wid BujgeopparMeHt
«Homenknarypa MIOITAK»; Tabmuiel i ciaiapl ¢ aHUMAIUSMH 110 OOIIUM
OPUHIIMIIAM O0pa30BaHUs HAa3BaHUW BAXKHEMIIMX KJIACCOB HEOPTaHMYECKUX
COEIMHEHUN — OKCUOB, KUCJIOT, OCHOBaHUsI, COJIEH, - U UX KJIacCU(PUKALIUU.
IToptperst Oma, Kynona, HeroTona, DiiHIITeHAa M 1p.; TaOJUIBI OCHOBHBIX M
npousBoaHbIX eauann; CU; nuHamuueckue BueodparMeHThl, WUTIOCTPUPYIOIIHE
BaXHEHUIINE TMOHATUA (DU3UKM TNPUMEHUTEIBHO K TEME YpOKa; CIaiJl WiIH
BugeopparMeHT «CTapopycCKue €TUHUIIBI U3MEPEHUsI HEKOTOPHIX (PU3UUECKHUX
BeaMuuH». Tabmuiuel U  BUAEO(pPArMEHTHl, WUIIOCTPUPYIONINE Ba)KHEHIINeE
MOHSTUS, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX TUCIMIUIMH MO KYpCy OCHOBHOM
IIKOJIBI. BuieogparMeHThl U CIIali/Ibl 10 ABOIIOIIMH MUKPOCKOTIOB.
Jlabopamopnvie onvimul. 1.IlocTpoeHre pPaBHOCTOPOHHUX TPEYTOJIBHUKOB U3
CIIMYEK Ha IUIOCKOCTM U B mpocTpaHcTBe. 2.JumrocTpanus NpUHLMNA
cooTBeTcTBHs.  3.MojenupoBaHue  NPUHIUINA  pabOTBl  CKAaHUPYIOIIETO
MuKpockona. 4. JlokazarenscTBO OEIKOBOW MPUPOILI PEPMEHTOB.

llpakmuueckas  paboma Nel. DMIUpUYECKOEe T[O3HAHUE B  HU3YYCHUHU
€CTECTBO3HAHHSI.

llpakmuueckas  paboma  Ne2.IlocTpoeHue  MOPOCTPAHCTBEHHBIX  MOJEINEH
HEOPraHUYECKUX U OpPraHMYECKUX COEJIIMHEHUH B CONOCTaBIEHUH C HX
CBOWCTBaMH.

lIpakmuueckas paboma Ne3. Habnronenue 3a ropsiieit cBevoit

lIpakmuueckaa paboma Ne4. HabnroneHue 3a U3BMEHEHUEM TeMIIEpaTyphl JbJa U
€ro COCTOSIHUEM MpPU HarpeBaHUU



III.Meramup.OcBoeHre KOCMOCA U €ro pojib B )KU3HM YeJioBeyecTBa (9 1)
XPpOHOJIOTUSA ACTPOHOMUYECKUX IPEACTABICHUN U OTKPBITUN: T€OLIEHTPUYECKas
CUCTEMA MUPA; AHTPONOLEHTPUYECKAsI CUCTEMA MUPA; T€IUOLIEHTPUYECKAs
cucrteMa mupa. AcTpoHOMBI 16-19 B.B. M UX BKJIaJl B pa3BUTHE NPEACTABICHUM O
Bcenennoil. Becenennasn: meopus 603HUKHOBEHUS, CMPYKMYpd, COCMAG, 360TI0YUS.
Acmponomus Kax Hay4Hvll QYHOAMEHM OCBOEHUS KOCMUYECKO20
npocmpancmea.Kocmonorus. Bkiaa oTeuecTBEHHOM HayKd B MUPOBYIO
KOCMOJIOTHUI0. Pakemonocumenu, ucKycCmeeHuble CRymHuKu, OpoumaibHvle
cmanyuu, nianemoxoowvl. OpouTabHasg aCTPOHOMUYECKast 00cepBaTOpus
(OAO).Hcnonvzosanue cnymHuKo8ulx cucmem 8 cghepe un@popmMayuoHHbIX
mexnonoauil. Cogpementvle HayuHo-UCCIe008amenbCKue npocpammol NO U3YUEHUIO
Kocmoca u ux 3uavenue. Ilpobnemvl, césa3anHble C 0CB0EHUEM KOCMOCA, U NYMU UX
peuierust. Medsxcoynapoonoe compyonuiecmao.

IV.O060m0ukn 3emun: aurocdepa, ruapocdepa, atmochepa (12 1)

Cmpoenue 3emau. Jlumocgepa. BuyTpennee crtpoeHue 3emim U €€
xumMudyeckuii coctaB. CTpoeHue W coctaB Jutochepsl. MuHepasbl U TOPHBIC
nopoabl. Pynel. Jlutochepusie muThl. 3emiuerpsicenus. Illkana Puxrepa.
HNuaTeHcuBHOCTH 3eMiteTpsiceHuid. [lyHamu.

T'uopocghepa. Oxeanvt u mopsa.CoctaB ruapochepsl. MupoBoit okean. Mops.
Herunuunsie mopsi:  CapraccoBo, Kacmnwmiickoe u Apanbckoe. Tema Mopsi B
IIPOU3BENICHUSIX MUPOBOU XY 0KECTBEHHOU KYJIBTYPBI.

Boowl oxeanoeé u mopei. XuUMUYECKUNA COCTaB MOPCKOM M OKEAHWYECKOW BOJBI.
ITpomuiie. Jlen B okeane. I'pennanaud. Aurapktuaa. JlBmwxeHue Bog MupoBoro
okeaHa. [IpunuBsl 1 oTIMBEL. Mopckue Teuenus. Tunsl Kumara.

Boowt cywu. Boapr cymm w ux knaccudukarnusa. PomHuxu. ['eiizepsl.
MuHepanbHbIe BOJBl U UX KJIaCCUDHUKAIIHS. [Tpo6iema mpecHoi Boabl. O3epo
baiikan.  KapcroBele siBIeHHs W 00pa3oBaHHE CTaJaKTUTOB M CTajJarMHUTOB.
AHOMaJbHbBIE CBOMCTBA BOJbI U UX 3HAUEHUE B IPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa u ee cocrtaB. BepTukaibHOEe CTpOSHHE
aTMoc(hephI: Tporocepa,  cTparochepa, wmeszochepa, Tepmocdepa,
sk3ocepa.CoctaB Bozayxa. O30HOBBIE NBIPHI M MApHUKOBBIN A dext. [loroga n
KIuMat.Ammocghepruoe oasnenue. Bemep. Atvocheproe napinenne. Kecconnas
U BbicOoTHast Oone3nu. L{ukimonsl u anTUIUKIOHBL. ATMOocdepHbie GpoHTH. Berpa
M WX BWABL: IIKBaJ, CMEpY, aHTHUIAccar, maccar, Opu3, (¢H, Oopa, CHUPOKKO,
MYCCOHBI, TAU(yHBI, yparaHbl, CMEP4H, TOPHAJIO.

[lIxana bodopra.

Baaosicnocms 6030yxa. Bnaxnocts Bo3ayxa. I[lcuxpomerp u I'mrpomerp. Touka
pochl. O6maka, nx ¢hopmsl 1 pazmepsl. Tyman. Ocanku u ux TUMbL. Pagyra.
Hemoncmpayuu. OOpa3npl pya, MUHEPAIOB M TOPHBIX MOPOI, puU3HUECcKasi KapTa
MOJyIIapui, aTiaachl.

Kaptbel: Mopckux Teuenuid, puznueckue kaptol Mupa u Poccuiickoit @enepanuu.
Buneodpparmentst u (Qortorpaduu mno TeMe ypoka: CTpOCHUE 3EeMIIH,
3eMJIETPSICEHUS, LIYHAMH, pa3JIMYHbIE OKEaHbl W MOps, alcOepru, MOpPCKHE
TEUEHUs, POJHUKHU, Teiizepbl, o3epo bailkan, kapcTroBble siBIeHUS (CTATaKTUTHI U
CTajarMuThl), aTMocdepa U €€ COCTaB, LIUKIOHBl U aHTUIIMKIIOHBI, BUbl BETPOB,



TyMaH, pajayra, OCaJKd pas3JIM4HbIX THUNOB.Penponykuuu KapTuH - .
AniBazoBckui «/leBateiii Banm», WM. JleButan «beper CpeauzemHoro mops», .
Mumkun «Ha Gepery mopsi», JI. Jlaropno «Mope», A. PwuoB «Ha romy6om
pocTope»; (parMeHTbl My3bIKalbHBIX NpousBeneHuil - H. Pumckuii-Kopcakos
«Canko», K. Jlebtoccu «Mope», M. PaBens «Jloaka B okeane» u3 cOOpHHUKA
«3epkanay, II. YaiikoBckuii «Jlebegunoe o3epo», M. Mycoprckuii
«Cuerypouka». IIpeBpaiieHuss HEpaCTBOPUMBIX KapOOHATOB KajblUsi U MarHus
(cpenHux coiseil) B pacTBOPUMBIE THAPOKAPOOHATHI (KUCIbIE COJU) U OOpaTHO —
IpUYrHa O0Opa3oBaHMS  CTAJIAKTUTOB M CTajJarMMTOB.  MojaenupoBaHue
napHukoBoro s¢dexra. Ilpubopsl: ansg u3MepeHus aTrMoc(pepHOro AaBiICHUS
(6apoMeTpsl), 7151 U3MEPEHUS BIIAXKHOCTH BO3/yXa (TUTPOMETPHI).

Jlabopamopnvie onvimui.  1.M3ydyeHue cocrtaBa rpaHurta. 2. MojaenupoBaHue
BBICOKOH IJIOTHOCTHBOABI MepTBOro mops. 3.Pacimmpenue BoAbl Py HarpEBaHMH.
lpakxmuueckas paboma Ne 5.13yueHne KOJUICKIIUNA TOPHBIX TTOPO]T

Ilpaxmuyeckaa paboma Ne 6.M3yueHue mnapaMeTpoB COCTOSIHUS BO3/AyXa B
KaOuHere.

V.Maxkpomup. Hayka 00 okpyxarwmeii cpene.buocgepa. (23 u)

/Ku3ns, npusnaku 3cueo20 u ux OMHOCUMENbHOCHD. OcHOBHBIE CBOMCTBa
KUBOT'O OpraHu3Ma: EIUHCTBO XMMHYECKOIO0 COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOM3BEACHUE, HACJIEICTBEHHOCTh, U3MEHYMBOCTh, pAa3BUTHE U POCT,
pa3pakuMOCTh,  JUCKPETHOCTb U LIEIOCTHOCTh, SHEPrO3aBUCHUMOCTD.

KuBble  cucTeMBl, KaKk  CaMOYNPABISIOIIHAECS,  CaMOPETyJIHPYIOIIHEcs,
CaMOOpPraHU3yloUMecs CUCTEMbl. TpH Hadala TEepMOIWHAMUKHU. [lonsiTue
SHTPOIUHU.

Ilpoucxoicoenue sxncusnu na 3emne.  OCHOBHBIE THUIOTE3bl MPOUCXOKICHUS
KU3HM Ha 3emile: KpealMOHW3M, THUIOTE€3a CaMOIIPOU3BOJIBHOTO 3apOXKICHUS
KU3HU W3 HEKUBOTO, KOHIIETIIINS OUOTeHe3a, TUIOTEe3a MAaHCTIEPMUHU.

['unore3a MpPOUCXOXKIEHUS KU3HU MyTeM OMOXMMUYECKOW 3BOJIONMH (THIOTE3a
Onapuna—XouneiiHa). J[UCKyccus 0 BO3MOKHOCTH CYILIECTBOBAHUSI BHE3EMHBIX
ABWJIN3AIAH.

Xumuueckuit cocmag kiemku. XUMUYECKas OpraHu3alvs KJIETKH Ha aTOMHOM —
3JIEMEHTHOM, - ypOBHE. MakposneMeHTbl. MukposneMeHThl. MoneKyaspHbIN
YpPOBEHb XWMHYECKON OpraHu3aluu KIETKA (MOJIEKYJISAPHBIA COCTaB KIETKH).
Heoprannueckne coenvHeHust kinetku. Boga m ee pons. MuHepasibHBIE COJIU.
Opranuueckre BeIIeCTBa KIETKU.

Ypoenu opzanuzayuu oscuznu. Knerouneli ypOBEHb OpraHHM3allud XW3HUA Ha
3emuie. TkaneBblii ypoBeHb. Tumbl TKaHEN JKUBOTHBIX (SMUTEIHANIbHAS,
COCIMHUTENIbHASA, MBbIIIEYHAsi, HEepBHAsA) U pacTeHuil (oOpa3oBaTenbHasl,
MOKPOBHAsl, OCHOBHAasi U mpoBojsmas). OpraHHblii ypoBeHb. (OpraHu3MeHHBIN
ypoBeHb. llomynsiiMOHHO-BUIOBOM YpPOBEHb. bBHOreOLEHOTHYECKUN YPOBEHbD.
buornenos. buocdepHbiii ypoBeHb.

Ilpokapuomer u 3Iykapuomel. IlpokapuoTsl U 3SyKapuoThl. bakrtepun u ux
Kiaccudukanusa: no gopme (OB, KOKKH, CIUPUILIbI, BUOPUOHBI), TIO TUIY
nutanust (canpouThl, MNapa3uThl), MO OTHOIIEHUIO K KHUCIOpoay (a3poOsl,
aHa’poOb1). OCOOEHHOCTH CTPOEHHsI OAKTEpUN M UX IKU3HEHAEATENbHOCTU. Poib



OakTepuu B TPHUPOAE M >KU3HU deloBeka. lluaHoOakrepuu (CuHE-3eleHbIe
BOJIOPOCTU) U OCOOCHHOCTHM MX CTPOCHHS U KU3HEAEATEIbHOCTH. Poib
nuaHo0akTepuii B npupojie. CTpoeHue KIETKH 3yKapHOTOB.

Knemounaa meopua. Ilpocmeiimuue. Bupycei.Knerounas teopus u ee
nosnoxxenust. [IpocTeliime: >XTyTUKOBBIE, PECHUYHBbIC, aMeOOuIHBbIC. 3HAUYCHUE
MPOCTEHIINX B MPUPOJE U KU3HU yenoBeka. Bupycel. CTpoeHne U 0COOEHHOCTH
KU3HEICATEILHOCTH BUPYCOB. BupycHbie 3aboneBanus yenoseka. BY u CITNU.
['pu6sb1. Ponb rpuboB B pupojie U B XO35HUCTBE YEIOBEKA.

Ilonamue oOuonozuueckou 360awyuu. 3Ieonoyuonnas meopusa. lloHstue
OMOJIOrMYeCKOM ABOJIIOLMHA. TN TEIbHOCTB, HEOOpaTUMBII Xapakrep,
HaIpaBJICHHOCTh dBOIONMKU. OCHOBHBIC HANIPaBJICHUS 3BOJIIOIMU. bruonornueckuit
nporpecc. buonornyeckuii perpecc. AHTPOIIOT€HE3 U €r0 3TaIbl.

[Ipennoceinku co3manus 3BomtouuoHHOM Teopun Y.JlapBuna. Jlormueckas
CTPYKTypa AapBUHU3MA (M30BITOUYHASI UHTEHCUBHOCTH Pa3MHOXEHHs, OoprOa 3a
CYIIECTBOBAHME U €€ BHUJbI, €CTECTBEHHBIH 0TO00p).CUHTETHYECKasT Teopus
HBOJIIOIUU.  MHKPO3BOTIOLHS. BunooOpa3zoBanue (reorpaguueckoe u
AKoJoTHYecKoe ). MakpolBomroIus. JIBUKYIIIHE CHIIBI DBOJIIOIUU: MYTaIllMOHHBIN
Ipolecc, MOMYJSIUOHHBIE BOJHBI, H30JAIUSA.DPOPMBI €CTECTBEHHOr0 OTOOpa:
CTAaOWJIM3UPYIOIIUH, ABUKYIIUHN, TU3PYIITUBHBIN.

Coepemennvie menmoovl ROOOEPIHCAHUA YCMOUUUBOCMU OU02E0UEHO308 U
UCKYCCMEEHHBIX IKOCUCEM

[TonsiTre skocucteMsl. buoton. buonenos. buoceoyernos, cmpykmypa u 0cHogwvl
@yHxyuonuposanus. OTinuus OUOTeoreHo3a oT 3kocucTeMbl. HecTaOuibHbIE U
CTabWIIbHBIE YKOCUCTEMBI. buoceoxumuueckue nomoxu. Kpyeoeopomul gewjecmaa.
Ipunyunvl ycmotiuusocmu 6uoceoyero3os. Hayunvie ocHosbl coz0anus u
NO00epPAHCAHUS UCKYCCMBEHHbIX d9Kocucmem. IIpouzeoocmeo pacmumenvhol u
HCUBOMHOBOOUECKOU NPOOYKYUU. NPOOIEeMbL KOIULeCmEa U Kauecmad.
Knacmepmnwiii nooxoo kak cnocob 6occmanosienus Ou02eoxXumMuieckux nomoKkos 8
UCKYCCMBEHHBIX dKOCUCMeMax. AHMmubuomuxu, necmuyuowl, CMumyJisimopbol
pocma, yooopeHus u ux npupooHvle ananoeu. llpobrema ycmouuusocmu
20POOCKUX IKOCUCTNEM.

Iuwesvie yenu. Ixonocusn. IKonozuyveckue daxkmopol. TUTIONOTUS  KUBBIX
OpPraHU3MOB AKOCHCTEMBI: MPOIYUEHTbI, KOHCYMEHTBI, PEAYLIEHThI (CanpouThl).
ABtoTpodsl.  I'ereporpodwl. Ilonstue o mnumeBbX (TpodUUECKHX) IEMAX
ouoreoneno3a. [lumesas menb. J[Ba OCHOBHBIX TuIMa TPOoUUECKHX Iemeldl —
nactOuIHbIe (LIeNU BbIEJAaHUs) U JNeTpUTHbIe(LIETH pa3noxkenus ). [lumiesas ceTs.
DKOJIOTUYECKHE MUPaMUJIbl (YUCIEHHOCTH, OMomacchl, sHepruu). Ilpasuino 10 %.
[lonsitue 00 »skomoruu.  OCHOBHBIE TPOOJEMBI  HKOJIOTHUU.DKOJIOTHUYECKUE
dakTopbl: abNOoTUYECKHE, ONOTHYECKUE, aHTPOTIOTEHHBIE.

AKonozuveckue npodiemovt cOBpPEeMeHHOCHU

buocdepa u ee rpanunel. Konmenmumst sBomtoninu 6uocdepst B. Y.Bepranckoro.
Hoocdepa. Texnochepa. OcHoOBHBIE TOAXOABI B yueHUU 0 brochepe:
SHEPIreTUYECKUM, OMOTCOXUMHUYECKUN, UHPOPMAITMOHHBIN, TPOCTPAHCTBEHHO -
BPEMEHHOM, HOOCQepHbIi. buocgepa: smanvl hopmuposanus u cyenapuu
passumus. Akmyanvhsie d9Kor02udecKue npoodemvl: 2100a1bHble, pecUOHANbHbIE,
JIOKA/IbHbLE, UX NPUYUHBL U CIe0CmeuUs. IKoo2udecKkue npodiemvl dHepeemuyecKoll
ompacau. Anemeprnamuenasn suepeemuxa. Payuonanvrnoe ucnonvzosanue snepeuu



u onepeocoepedcenue. Inepeemuieckas bezonacnocms. TpancnayuonaibHvie
npoekmul 8 obaacmu IHepeemuru. Memoowl uzyuenusi cCoOCmosanusl OKpyicaroujeil
cpeovl. M3menenus okpysicaroweti cpeobl, Kak Cmumy 0Jisl pa3eumusi Hay4HbixX
uccnedoganuti u mexuonoeuti. Ecmecmeenno-nayunvie nooxoowl K peuieHuio
9KoN02U1eCKUx npobiem, npupooocbepezarowjue mexrono2uu. Meacoynapoonuvle u
POCCULICKUE NPOSPAMMbI PeUuleHUs IKOJI02UYECKUX Npobaem u ux sghghexmusHocme.
IIpo6emvl 0omx0006 u 3a2pA3ZHEHUA OKPYIHCAIOULell CPeobl

IIpobnema ysenuuenus konuvecmea omxo008. bvimosvie, KOMMYHANIbHYLE,
npomvluiienHvle omxoosl. CogpemenHvle mexHonro2uu coopa, XxpaHeuus,
nepepabomxu u ymuauzayuu omxo0oos. 1100xo0vl k cokpawjenuro omxooos,
be3omxo0Hvle mexnono2uu. McmouHuKy 3a2psA3HeHUst OKpyscaroujeli cpeowl.
IlepcnexkmugHovle mexHono02uU TUKEUOAYUY NOCAEOCMEUL 3A2PAZHEHUSL
oKpydcaroujel cpeosvl. Pekynomusayus nougvl u 600HbIX pecypcos. Cucmemvl
80000yuUcmKU. MedcOynapooHvie npocpammovl N0 0OPAWEHUIO C OMX00AMU U
COKPAWEeHUI0 8030€UCMBUsL HA OKPYHCAIOWYIO CPedy, UX I pexmusHocme.
B3aumoceazv cocmoanua okpysicarouieii cpeost u 300pP06bs Yes106€Ka
Lezpaoayus oxpyoicaroweti cpedsi. [Ipocpammspl MOHUMOpUH2A KAYecmad
oKpydHcalouell cpeosl. 3acpsasHeHue 8030YUHOU, 60OHOL CPeobl, NOYEbl, NPUYUHbL U
cneocmsus. Lllymosoe 3aepsaznenue. dnexkmpomacnumuoe osoeticmsue. 11/JK.
Yemotiuusocms opeanuzma u cpeovt kK cmpeccogvim o30eticmseusim. 3abonesanus,
CBA3AHHbLE CO CHUJICEHUEM Kauecmea okpyaicaiowell cpeovl. MnousuoyaibHvie
0CObEeHHOCMU Op2AHU3MAa NPU B030elicmeuU hakmopos oxpyicarowell cpeobi.
CogpemenHvle mexHOI02UU COKPAWEHUS He2aMUBHO20 8030eUCm8Usi (haKxmopos
oKpyacaroueli cpeowvl. Hayunvie 0ocHo8bl npoexmuposarusi 300p08oti cpedbl
0OUmMaHusl.

Lemoncmpayuu. BugeodparmenTtsl u gororpadun mo Teme: Mporiecchl THHUEHHUS,
Opo’keHHe, MPOIECChl TUCCUMMIISLINY; MPEACTaBUTENIN MPOKAPUOT U IYKAPHUOT;
O0COOEHHOCTH CTPOCHHMSI BUPYCOB, MPEJCTABUTENH IAPCTBA TPUOOB, IKOJIOTUYECKUE
CUCTEMBI, MpPUMEpPHl MHUIIEBBIX ILemneil.PacTBopeHne B Boae XJIOPOBOAOpOAA
(nuccoumanus COJTHOW KUCIOThI), pACTBOPEHUE KPUCTAINIOB IEPMAHraHATa Kajus
WIM METHOTO KyInopoca B BOJE, MCIapeHue BoAbl, Nu(dy3us maxydmx BeEIIeCTB
(0ZIeKOJIOHA) C TOpAIIEH JIAMIOYKM HAaKaJWBaHMS, UCIAPEHUE KaIlId CIHPTA C
bunbTpoBanbHOM Oymarn wim caindeTkd. Pempoayknuu KapTHH — BEITUKHX
XyJI0O)KHUKOB Ha TeMy OO0XECTBEHHOTO MPOUCXOXKACHUS KU3HHU; Pa3IUUHBIX
MPUPOAHBIX IKOCHCTEM.TabmuIpl U IIakatbl: «XUMHUYECKHM COCTAB KIIETKUY,
«OBOJIOLIMOHHOE APEBO PACTEHUN», «IBOJIOIUOHHOE JIPEBO KMUBOTHBIXY,
«IBOJIOLIMOHHOE APEBO MpUMATOB U yenoBeka». [loprpetst A.M. Onapuna u J{x.
b. Xonneitna, T.llIBanna, [[.M. MBanoBckoro u 3. Jlxennepa, A.Tencau, B.
CykaueBa, . I'ekkens, B.M.Bepnaackoro, Y./lapeuna. IlmakaTel u Mynsku
OpraHOB M CHCTEM OpPraHOB pPACTEHUM, 4YEJIOBEKAa M >KUBOTHBIX./[eMoOHcTpanus
npoiiecca (POTOCUHTE3RA.

Jlabopamopnvie onvimei. 1. CBorictBa OenkoB. CBoiicTBa TIIFOKO3b.CBOMCTBA
caxapo3bl. CBOMCTBaA Kpaxmala.

llpaxmuueckas paboma Ne 7. PaciozdHaBaHUE OPraHUYECKUX COSTUHEHUN
llpaxmuueckas paboma Ne 8. I3yduenne pacTUTEIbHOU U )KUBOTHOM KJIETKHU
Illpakxmuueckasa paboma Ne 9. V3ydyeHne MHUKPOCKONHUYECKOTO CTPOCHHS
KUBOTHBIX TKAaHEU



lIpakmuueckas paboma Ne 10. HUzyuenue nogedenusi npocmeuuiux npocmeuux
OO0 MUKDOCKONOM 8 3a8UCUMOCTU OM XUMUYUECKO20 COCMABa 800HOU Cpeobl.
llpakmuueckas paboma Ne [11.U3yuenue @3aumocesazeli 6 UCKYCCHMBEHHOL
aKocucmeme — aKkeapuyme u cocmasieHue yenet NUmaHusl.

IIpaxmuueckaa paboma Ne [2. W3ydeHue OBITOBBIX OTXOHOB.Pazpabomka
npoekma pazoenbHo2o cobopa mycopa.

VI.AOuoTnyeckue (PakTopbl M TMPHUCIHOCOOJEHHOCT K HHM JKHBBIX
opranu3mos (28 4)

Ocoobennocmu krumama Poccuu. 3ona apkmuyeckux nycmuovlib, myHOp u
J1eCOmyHOp. Knumar Poccun. IlpupogHo-knnmatndeckue 30HBI Poccum:
APKTUYECKUX MyCTbIHb, TYHApP, JECOTYHIp, Talru, CMEIIAHHBIX U
IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHAS, CTEINEH, MONTYNMYCThIHb, TYCThIHb.
Pa3nooOpaszue u mnpucnocoOJIEHHOCTh JKUBBIX OPraHU3MOB K TOW WJIM WHOU
NPUPOJHO- KJIUMATUYECKOMN 30HE.

Inekmpomacnumnaa npupooa ceema. Cper. Pa3BuTue MNpENCTABICHUN O
NpUpoOiE€ CBETa. OJJEKTPOMAarHuTHoe wu3aydeHue. Jlnuua BomHbl. Yactora
KoJeOaHu. [[lxkama 2JEKTPOMArHUTHBIX BOJIH. ,-JIydM, pEHTTEHOBCKOE
U3JIy4eHue, yabTpadHoaeToBOe U3NydeHHEe, BUIUMOE U3JIydeHUe, WH(]PpakpacHoe
U3JIyYECHHE U UX POJIb B PUPOJIE U KU3HU YEJIOBEKA.

Onmuueckue ceoiicmea ceema. J|BovicTBeHHas npupoja cera. POoTOH. 3aKOHBI
OTPa)K€HUSI U TpEeIOMIICHUS cBeTa. OTHOCUTENBHBIN NMOKAa3aTeNb MPEIOMIICHHUS.
@akTOphl, BIMSIOIIME Ha TOKa3aTeldb IMPEIOMIICHHUS: NPUPOJa BEIIECTBa,
TeMIIepaTypa, JUIMHa BOJIHBI MMajawoiero uinydenus. Peppakromerp. ducnepcus,
nudpakuua U uHTeppepeHIIs cBeTa.

Ceéem u npucnocodieHHOCmb K HeMy HCUblX Op2aHu3zmos. BrnusHue cBera Ha
OpraHM3alyi0 JKMU3HEHHOTO 1MKIJIa OpPraHu3MoOB. BHOpPUTMBL. POTOCHHTES.
Knaccudukanuys pacTeHnid Ha CBETOIOOMBBIC, TEHETIOOUBBIC U TCHEBBIHOCITUBEIE.
@otoTponu3M. 3HAUYEHWE CBE€Ta  JJ1  OpPUEHTAllMM JKUBBIX CYIIECTB B
IPOCTPAHCTBE. BHOTIOMHHECUEHIINS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa snepzus maxpockonuueckou cucmemsl. TepMoAMHAMUKA U €€
OPOTHOCTUYECKOE  3HA4YeHUE. BHYTpeHHsAs B3HEprus  TEepMOAMHAMUYECKOM
cucremsl. [lepBoe Hawano tepmoanHamuku. Termonepenada. TemionpoBOIHOCTD.
KonBekuusi: ecrecTBeHHas U NpUHYIUTENbHAs. TennoBoe U3aydyeHHe.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Haydalio TEPMOJIMHAMUKH.
KonmnuectBo TETUIOTHI. TermoemMKoCTb. TemnoBoe paBHOBECHE.
TepMonMHAMUYECKHE CHCTEMBI TPEX THUIOB: HM30JUPOBAHHBIE, 3aKPBITHIE H
OTKpbIThIE. TeMniepaTypa, Kak mapamMerp COCTOSIHUS ~ TEPMOJAMHAMUYECKOM
CHCTEMBI.

Temnepamypa u npucnocoo1eHHOCMb K Hell HCUGBIX OP2AHUZMOE.
TepMmoperyisinusgs B KMBOM Inpupoje. Temonpoaykuuds W TEIUIOOTaya.
MexaHu3Mbl TEPMOPETYJSIUMUA JKUBOTHBIX M pacTeHud. Temmeparypa Tena
yeioBeka U ee (usuonoruyeckas potib. Kiiaccudukanus KUBOTHBIX IO
TEMIEPATYPHOMY  PEXKUMY Ha TOMOHOTEpMHbIE MOUKWJIOTEpPMHbBIE U
rereporepMuble. Kiaccudukanus opranu3MoB MO TEMIIEPATypPHOMY HUHTEpBay
OoOHUTaHMS: PBPUTEPMHBIE M CTEHOTEpMHbIE. AKKIMMartuzanus. TemmnepaTypHbIH
pEKHM.



Cmpoenue monexynvl u puzuueckue ceoiicmea 600vl. CTpOCHUE MOJIEKYJIBI BOJIBI.
Bopma kak pactBoputenb. @PU3MUECKHME  CBOMCTBA  BOJABI:  aHOMAaJbHAs
TEMIIepaTypHasi 3aBUCUMOCTh IUIOTHOCTH BOJBI, BBICOKOE IMOBEPXHOCTHOE
HATSDKEHHE BOJbI; AHOMAJbHO BBICOKME 3HAYCHUS TeMIepaTyp KUIEHUS U
TJIABJICHUS BOJIBI; BBICOKOE 3HAYEHUE TEINIOEMKOCTH BOJIBI.

3HadeHue (U3NYECKUX CBOMCTB BOJbI 1JI PUPOJIBI.

Inekmpoarumuveckaa  ouccouyuayuna.  OCHOBHBIE  TOJOXKEHUS  TEOPUHU
anekTponuTudecko nucconmanuu (TOl). DIeKTpoIUTBl M HEIJIEKTPOJUTHI.
Knaccudukainys MOHOB MO pa3IuyHBIM OCHOBAaHUSAM. MeXaHU3MBI TUCCOIUAIINU
AIEKTPOJIUTOB C PA3HBIM TUIIOM XUMHUYECKOU CBsi3U. CTENEeHb DJIEKTPOJIUTHIECKON
nuccoruaiuu. Cojau, KUCIOThI U 0OCHOBaHMS B cBeTe TO/I.

Pacmeopumocmos.pH, kax noxazamenv cpedvl pacmeopa. PacTBOpuMoCTh U €€
KOJIMYECTBEHHAs XapaKTepucThka — KoddduimeHtT pactBopumocTu.MaccoBas
JI0JIsI PACTBOPEHHOT'O BEIIECTBA B PaCTBOPE.

Bona kak amdonur. [lonstue pH pactBopa. 3nauenne pH B npupone. 3HaueHUs
pH dusnonornyeckux >kMAKOCTEH YeI0BeKa B HOPMe.

Xumuueckue ceoiicmeéa 600vli. XUMUYCCKHUE CBONMCTBA BOALI. B3aummoneicTBue
BOABI C MeTaulaMu. B3aumojeiicTBue BOABI C OKCHUJaMH. | muaparaius.
B3aumopetictBue Boabsl ¢ coisamu. ['maponus. Paznokenune Boawl. [lonsarue o6
anekTposinie u poronuse.

Booa - abuomuueckuii pakmop 6 scuznu pacmenuii. Pons Bonbsl B Ouocdepe:
KOJIBIOENb JKWM3HHW, cpela OOWTaHHSA, YYAaCTHUK OHOXMMHUYECKUX TPOIECCOB,
YYaCTHUK CO3/1aHUsS OMOTEOIIeHO30B, PETYJISATOp KiIMMaTa Ha TuiaHeTre. [ uaponu3
OpraHMYecKUX BEIECTB B JKHUBBIX opraHuzMax.Kmaccudukamuss pacrteHuid 1o
OTHOIICHHIO K KOJIMYECTBY BOBI B OKpYXaloleh cpeie:rugaToPpuThl, THAPOGUTHI,
rurpouThl, Me30UTHI, KCEPODUTHI.

Conenocmo, kaxk abuomuueckuii ¢axmop.Comu. Kiaccudukarus cosei.
Haubonee pacripocTpaHeHHbIE KHCIIBIE COJIM, UX TpUMeHeHHe. JKecTKOCTh BOJBI.
Conmu kak MuHepajooOpasyromue BemiecTBa. Comu — aOuoTH4ecKuit (akTop.
[IprcnocoONEeHHOCTh pPACTEHUW W JKUBOTHBIX K  Pa3IMYHOMY  COJIEBOMY
pexuMy.BiusgHue conu Ha OpraHu3M YeJIOBEKa.

Ilousa, kax adbuomuueckuii pakmop. llonatue o mouYBe U KiIacCUPUKAIMS
nmouB. Ilpomecc mouBooOpazoBanusa. Opaduyeckue (GaKTOpbl CpeAbl |
MPUCIIOCOOJICHHOCTh K HUM >KUBBIX OPraHU3MOB. 3HAYEHHUE MOYBHI B MPUPOJE U
’KU3HU YEJIOBEKa: Cpe/la OOMTAHUSI )KUBBIX OPTaHU3MOB; YKOHOMUYECKOE 3HAYCHHE,
o0nafaeT IUIOJOPOAMEM, OKAa3bIBa€T CYIIECCTBEHHOE BIUSHHE Ha COCTaB W
CBOMCTBa Bceil rumpochepbl 3emiin, SIBISETCS TJIABHBIM PETyIsSTOPOM COCTaBa
atMoc(epbl 3eMIId, BaXKHEHIIIMI KOMIOHEHT OnoreorieHo3a. I[Betr u nuarnoctuka
MOYB.

Buomuueckue ¢axmopvr  okpyscaroweii  cpeovl. buotnyeckue  (GaKkTOpPHI.
buotnueckue  B3aMMOOTHOIIEHUSI ~ MEXAY  OpraHu3MaMH:  KOHKYpEHIIUS,
XUIIIHUYECTBO, CUMOMO3 (MyTyalau3M, KOMMEHCAJIW3M), Napa3uTu3sM (IKTO- H
sHponapa3uthl). I Ipumepsl OMOTHYECKUX B3aMMOOTHOIIEHU B IPUPOJIE.
Jlemoncmpayuu. Buneodparmentsl U Qgotorpadun MO TeMe: XapaKTepHbIE
OMOTreoleHO3bl MPUPOTHO-KIMMATHYECKUX 30H Poccuu; pa3BuTHe mpecTaBlieHU
O MpUpPOJIe CBeTa; OMOJIIOMUHECLICHIUS; TEIUlonepeiadya U TEIIONPOBOIHOCTD;
OMOTHYECKHE B3aUMOOTHOIIECHUS MEXI1Y OPraHU3MaMU;



Kaptel: mpupoano-knumaTnyeckux 30H Poccun, nmouBeHHast kapta Poccum.
Iloptpersr: @. I'pumansau, X. Iroirenca, O. O@penens, M. Ilnanka,
JIx.Makcemna, B.B. JlokyudaeBa. Illkama siekTpoMarHuTHbIX BOJH JIxk.
Makcgenna. OtpaxkeHue U mnpenomieHue cBeta. Jlucrepcuu cBeta U 0OpaTHBIN
OKCHEPUMEHT MO «CMEIICHUIO» IBETOB. fBieHue mudpakuuu. KuBble WU
repOapHble IK3EMIUISIPHI MPEICTABUTENICH CBETONIOOMBBIX W TEHEBBIHOCIUBBIX
pacteHuil. PaboTa mpOoTUB CHJI BHEIIHETO JABJICHMs 3a CUET pacUIMpeHus rasa.
DJNeKTpu3anus BOAbl. AHOMalbHasg TeMIIEpaTypHass 3aBUCUMOCTb IUIOTHOCTH
BoAbl. Hucxomgsmmi MNOTOK XOJOAHOM Y BOCXOOIIIUM NOTOK TEIJIOHN
BOJIbI. BBICOKO€ MOBEPXHOCTHOE HATSKEHUE BOABI. PacTBOPUMOCTH BENIECTB B
HEMOJIAPHBIX W TOJAPHBIX  pacTtBoputeisax.lIpoBepka 3aeKTpONpOBOAHOCTH
pacTBOPOB  BJIEKTPOJUTOB M  HeanekTpoiauToB.Onpenenenne pH  pactBopa
pPa3JIMYHBIX KUJKOCTEH. B3anmoaencTBue BOJbI C METAUIAMHA. B3auMonuencraue
BOABI C okcuaamu.l'maponu3 cosied, oOpa3oBaHHBIX CHUJIBHBIM OCHOBAaHUEM H
cnaboil KUCIOTOW M HaoOOpoT.PacTeHus pa3iIWyHBIX TPYII MO OTHOLIEHUIO K
KOJIMYECTBY BOJBI B OKpY>Karolie cpee (KUBbIC HIIM repOapHbIe IK3EMIUISIPHI).
[lepexon cpeanelt coiu B KUCTYIO U HA000poT. [IpuroroBieHue xecTKON BOIBI U
uccieqoBanue ee cBoicTB. [lonmydeHue ruapokcokapboHata meau (MajgaxuTa) W
UCCIIeIOBaTh €ro CBOMCTB.

Jlabopamopnvie onvimsi.  1.HaOmonenne uHTEephEpEHIIMOHHONW KapTHHBI Ha
MbUTbHOM TieHke. 2.HaOmronenue nudpakuroHHoi kaptubl. 3. HaOmronenue
pacrpoCTpaHEHUsI BOAHBIX PACTBOPOB 10 PACTEHUIO.

llpakmuueckas paboma Ne 13. H3zyuenue npucnocoOJEHHOCTH OPTraHU3MOB K
cpene oOUTaHMS.

IIpakxmuueckas paboma Ne 14. VI3ydeHre BOTHOBBIX CBOMCTB CBETA.
Ilpakxmuueckas paboma Ne 15. VI3ydeHue n3o0paxeHus, 1aBacMOTo JIMH30M.
lIpakxmuueckas paboma Ne 16. VIamepeHnue yaenbHON TEIIIOEMKOCTH BOJIBI.
Ilpakmuueckas paboma Nel7.V3ydeHue KECTKOM BOJbI W YCTPAHCHHE €€
AKECTKOCTH

Ilpakxmuueckas paboma Ne [8. VccnenoBaHue cpeabl pacTBOpa cojied U COKa
pacTeHHUi.

Ilpakxmuueckas paboma Ne 19. VI3ydenne coctaBa 1o4s

VILIIpocTpaHncTBO U BpeMmsi (6 4)

[TonaTus  mpoctpaHcTBa M BpeMeHHU. lIpocTpaHCTBO M Bpems B KIIACCUYECKOU
Mexannke HeroTona. AGcomoTHOe pocTpancTBO. OTHOPOTHOCTH MPOCTPAHCTBA.

N3otponHOCTH MpocTpaHcTBa. MHepimanbHas cucTeMa OTCYETa W MEPBBIA 3aKOH
Hprotona. IlpeoOpaszoBanus [Manunes u NpUHIUMIT OTHOCUTENbHOCTH [ amumes.
Abcomotnoe  Bpems.CrnenmaneHas Teopus oTtHocutenbHocTH (CTO). [lBa
noctyinata CTO u oCHOBHBIE CIEACTBHS, BbITeKaromue u3 HuX. OOImas Tteopus
orHocutenbHocT (OTO). buoputrmel.  buoputmbl. Tumsi OMOPUTMOB:
dbu3nosoruueckue u sKojoruueckue. Ilprumepsl pa3iuyHbIX TUIIOB OUOPUTMOB Y
pacTeHuil U )XUBOTHBIX. PoTonepuoan3M. buoput™Mel yenoBeka. JJUCUHXPOHU3M.

CnocoObl mepenaun uHPoOpMalnuu B KuBOW mpupone. llepBas u Bropas
curHajbHble cucteMbl. OOMeH uH(oOpMalnMell Ha pa3IMYHBIX  YPOBHIX
OpraHu3anuu AKU3HU. Peakuuun MaTpUYHOTO CUHTE3a (mpuHIUI



KoMruieMeHTapHocTH). dDaronutos.Pediexc, Itonorus. Mudopmanus u yenoBex.
Bo3HUKHOBEHUE M pa3BUTHE HOCUTENEH MH(OpMALUU C APEBHEHIINX BPEMEH 0
HaIIero BpEMEHU. DBOJIOLUS COBPEMEHHBIX NH(OPMAILIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneopparmentsl u ¢dororpadpuu Mo TeMe: pazIuyHble THUIBl OHOPUTMOB Y
pacTeHMl U )KUBOTHBIX, COBPEMEHHBIE HHPOPMALIMOHHBIE PECYPCHI.

[TopTpeThl «COB» U «KAaBOPOHKOBY» - BBIAAIOUIUXCS JAESTeNIed HayKu, JUTEPaTypbl
U UCKYCCTBA.

Tabnuuel o 6uocunTesy 6enka, GarouuTosy, peIeKTOpHbIE TYTH.

VIIL.IToaroroBka M 3a10MTa UCCJIEI0BATEJIbCKHUX NPOEKTOB (7 4acoB)
BobinmosiHeHHe ~ AKCIIEPUMEHTAIBbHOM  YacTH  MCCIEOBAaTEeNIbCKOM  paboThl,
oopmieHne paboThl. YueHnueckass KOHpEepeHsl 0 Pe3ysbTaTaM BbIITOJHEHHBIX
NPOEKTHBIX M HCCIEAOBATENBbCKUX PabOT AECATUKIACCHUKOB (MHAMBUAYAJIbHBIX
WIH TPYIIIOBBIX).

11 knacc

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

MHoroo0pa3ue eCTECTBEHHOT'O MUpa: MEraMHup, MaKpOMHUP, MUKPOMHUP.
Bcenennas, ranakTUKHW, 3Be3/bl, COJIHEYHAs CHUCTEMA: OCHOBHBIEC IOHSTUA U
3aKOHBI JIBUKEHUS HEOCCHBIX TeN. 3eMJisl, €€ CTPOCHHWE U TeOJIOTUYECKHE
obonouku. [lonsiTue o Mukpomupe u Hanomupe. buocdepa. YpoBHu opranuzanuu
x®u3HM Ha 3emiie.buochepa u ee rpaHHIBL. MOJEKYISPHBIA, KICTOUYHBIH,
TKaHEBBI, OPraHU3MEHHBIM, MOMYJIAIMOHHO-BUIOBON, OWOIIEHOTUYECKUN U
O6uocepHbIil YPOBHM OpraHU3AIMKU KU3HU Ha 3emiie. IKOJOTUYECKHUE CUCTEMBI:
OCHOBHBIE TMOHATHS (LIENW MHUTAHUSA, MULIEBBIE NUPaMUIbI, SKOJOTMYECKUE
¢dakTopsl). OCHOBHBIE MOJOKEHNS CHHTETUYECKON TEOPUHU IBOJTIOIUH.
EctectBennsiit or60op u ero ¢opmbel. MyTtanuu U ux kinaccupukaiys. Makpo- u
MaKpO3BOIIOLHS. DIEMEHThl TEPMOJUHAMUKHA U TEOPUU OTHOCUTEIHHOCTH.

Havana TepmoinHaMuKi. DJIEMEHTHI TEOPHH OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI U CIANIbI IO TEME.

Tema 2. Muxkpomup. Atoma. Bemecra (344)

Ocnoenble ceedenus o0 CcMpPOCHUU amomd. DBOJIOLUS TPEACTABICHUNA O
ctpoeHnr atoma. Moxenu crtpoenus aromoB J[x. Tomcona m 3. Pesepdopna.
[Toctynartel kBanTOBOM Teopun H.bopa. [IpoTOHHO-HEUTPOHHASI TEOPUS CTPOCHHUS
atomHoro sipa J1. isanenko u B.I'eitzen0epra.M3oTonsl. DnekTpoHHass 000104YKa
aToma. DHepreTuyeckKue YPOBHH. [lonsaTue 0 AIEKTPOHHOM
obnake./lepuoouueckuii 3aKOH. Omkpoimue JILU. Menoeneesvim
nepuoouuecko2o 3axkona.llpennocbUIKA OTKPBITHS MEPUOJIUYECKOr0 3aKOHa.
[lepBble TOMBITKK KJacCU(PUKAIUMU XUMUYECKHX 3yeMeHTOB. Otkpbsitue JI.W.
MenzaeneeBblM NEPUOANYECKOTO 3aKOHA. [IepnoInYHOCT B M3MEHEHUHM CBOWCTB
XUMHAYECKHX DJJIEMEHTOB M WX coenuHeHuil. [lepuonndeckuii 3akoH B
dbopmymnupoBke J[.MI. MenneneeBa.CoBpeMEeHHBIE MNPEACTABICHUS O MPUUYMHAX
MEPUOJIUYECKOI0  U3MEHEHHUS  CBOMCTB XHMHUYECKHUX JJIEMEHTOB W  HX
coenquHeHu. CoBpeMeHHas dbopmynupoBKa MEPUOAUYECKOT O
3akoHa.llepuoauyeckas cucteMa XHMHUYECKHUX JJIEMEHTOB, Kak rpaduyeckoe



OTOOpa)KE€HUE MEePUOIUYECKOro 3akoHa. CTpyKTypa NEpUOAUMYECKON TaOIUIIbI.
[lepuosbl (OosblIMe U Majble) U TPyNMbl (TJIABHBIE U TOOOYHBIE).

3HaueHue nepuoouuecKo20 3aKOHA U NEPUOOUUECKOU CUCHEMbl XUMUYECKUX
anemenmos JI.U. Menoeneesa o0na ¢opmuposanus ecmecmeeHHOHAYUHOU
Kapmunsl mupa.

[IporHocTuueckasl cujla U 3HAYEHUE MEPUOAUUYECKOTO 3aKOHA U MEPUOIUYECKOU
CUCTEeMbl.3HAUCHUE TMEPUOJUYECKOr0 3aKOHA U MEPUOAMYECKON  CHCTEMBI
xumuueckux aneMeHToB J[. M. MenneneeBa ais pa3BUTHS HAYKU M MOHUMAaHMUS
XUMHUYECKOU KapTUHBI MUpA.

bnazopoouwvie zazwvl. brnaropognbie raspl, NpUYMHA HMX CYIIECTBOBAHHS B
aTOMapHOM COCTOSIHUH. [IpuMeHeHue 6J1aropoIHbIX Ta30B.

Honnasa xumuueckan ceazwv. VIoHsl u ux xjaccuukamus: mno 3apsay (aHUOHBI U
KaTHOHBI ), TI0 COCTaBy (MPOCThIC U clIOkHBIE). Cxema o0pa3oBaHUs HOHHOW CBSI3H.
HNonHble KpUCTAITUYECKUE PEIICTKH. XJIOPHI HATPUS — TUITUYHBIA TPEICTaBUTEIb
COCIMHEHUN C UOHHBIM TUIIOM CBSI3H.

Koeanenmnasa xumuueckasn ceéazp. KoBaneHTHast CBSI3b KaK CBS3b, BOZHUKAIONIAsS
3a cuer oOpa3oBaHUs OOMIMX DSJIEKTPOHHBIX Map TyTEM MEpPEKPbIBAHUS
ANEKTPOHHBIX opOuTtanei. KpatHocTh KoBajeHTHON CBsI3M.OOMEHHBIC U JIOHOPHO-
aKIIEITOPHBIE MEXaHU3MBI oOpa3zoBaHus KOBaJICHTHOM
cBs3u. DnekTpooTpuniareabHocTh (30). Knaccudukanus KOBaJleHTHBIX CBSI3EH: IO
30 (nossipHas U HenoJisApHas). Jumomnu.

Memannwt u cnnasvl. Memannuueckaa xumuueckasa céazp. OO1IME pU3HMUESCKUE
CBOMCTBa METAJUIOB: D3JIEKTPOIPOBOJHOCTh, IPOYHOCTh, TEILIOMPOBOJAHOCTD,
MeTaJNInYecKui OJ1eck, miacTUHYHOCTh. CIiiaBbl yepHbie U 1BeTHbIe. CTanb, YyTyH.
JlaTyHb, OpoHn3sa, Menbxuop.Mertainyeckas CBSI3b. 3aBUCHUMOCTD
ANEKTPONPOBOTHOCTA METAIIOB OT TEMIIEPATYPBHI.

Monexkynapno-kunemuueckaa meopus. OCHOBHBIE TOJOXEHUS MOJIEKYJSPHO-
KMHETUYECKOW TeopuM. KMpaeanbHbli Ta3. YpaBHEHHUE COCTOSIHHS HMIACAIBHOIO
rasza.Azpezamuple cocmoanua eeujecme.l’'a3000pazHoe  COCTOSIHME. 3aKOH
ABoragpo W clencTBus W3 Hero. MoisapHbIE 00beM Ta30B mpH H.y. JKuakoe
COCTOSIHUE BEIIIECTB. TekyuecTsb. Teepnoe COCTOSIHHE
BelecTBa. Kpucramuimueckue pemerkd pa3HbIX TUIOB [JIi TBEPJIOIO COCTOSHHUS
BemiectBa. llonstue o miazme. BricOkO- M HUBKOTEMIIEpaTypHasl IJIa3Mbl U HUX
NpuMeHeHUe. B3auMHbIe epexobl MEXAY arperaTHbIMU COCTOSTHUSMU BELIECTB.
Hpupoonwtit 2a3.1lpupoaHblil a3, €ro COCTaB M HANPABICHUS HUCIOJIb30BAHUS B
KauecTBE TOIUIMBA M XMMHUYECKOTOo chipbsi. KonBepcuss mertanHa. CuHTE3-ra3 u
€roucrnoib30BaHUE JUISt MOJTYYEHUS CUHTETUYECKOTO OeH3HnHa u
Metanona. llpeaenbHbie 1 HEMpeAenbHbIE YIIIeBOAOPOAbl. KauecTBEeHHbIE peakinu
Ha KpaTHYIO CBsI3b. buoras.

Kuokue eewecmea. Hegpmwv. Hedth, ee coctaB, Qusmueckue CBOHCTBA H
MPOUCXOXKJEHNUE. DKOJOTMYECKUE TMOCIEACTBUS pa3iuBa HEPTHU U CHOCOOBI
OOpBOBI C HUMH.

[TonytHeii HedTsHONM Ta3, ero coctaB. IIporeccel mnepepaboTku HePTH:
pexktudukanusa u kpekuHr.[[poaykTel nepepadboTku HeYTH U UX UCTIOTB30BaHUE.
Teepooe cocmosanue eewgecmea. Kuokue kpucmannpli. KpucCTalmddyeckKue Hu
amopdHbie BemiectBa. IIpu3zHaku u cBoiictBa aMophHOCTH. OTHOCUTEIBHOCTD



ucTuHbl B xumuu. Kujakue — KpUCTauibl M WX~ OPUMEHEHHE B
TexHuke.OTHOCUTEILHOCTh UCTUHBI B OMOJIOTUH U (PUBHKE.

Knaccugpuxayusa Heop2anu4ecKux eeujecme u ee
omnocumenvHocmp. Knaccupukaiuss NpUpPOIHBIX BemiecTB. OpraHudyeckue u
Heopranudeckue  BemectBa.  MBomepus.Knaccudukanus — HeOpraHMYECKUX
BemiecTB. [IpocThie  BemiecTBa: MeTalllbl, HEMETAJIbl, OJIATOPOJHBIE  Ta3bl.
OTHOCUTENBHOCTh  J€JICHUWS  MPOCTHIX  BEIIECTB  HAa  METAUIBI W
HEeMETAJTBL. AJUTOTpONHS. U €€ MpUUrHBL. CIOXKHBIE BEIIECTBA: OKCUIbI, KUCJIOTHI,
OCHOBaHUs, cOIU. OTHOCUTEIBHOCTD KJIaCCU(DUKAIIUU CITOKHBIX BEIIIECTB.
Knaccugpuxayus opzanuueckux coeounenuit. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OpraHu4eckux coequHeHnii. OCHOBHBIC MOJ0KEHUSI TEOPUU XUMUYECKOTO
ctpoenus A. bytneposa, @. Kekyine, A. Kynepa.

N3omepust, kak (QyHKIMS XUMHUYECKOTO CTPOCHHS Ha MPUMEPE ITUIOBOTO CIIUPTa
U AuMeTuoBoro s¢upa.llpuunnbl MHOT0OOpa3usi OpraHUYeCKUX COCTMHCHUH.
Knaccuduxaiuys opraHMuecKUX COCIUHEHUN. YTIIEBOJIOPOJbI: aJKaHbI, AJIKEHBI,
QJIKUHBI, aJKagueHbl W apeHbl.Kiacchl OpraHMYecKUX COCAWHEHUM, MOJIEKYJIbI
KOTOPBIX COJIepKaT (PYHKIIMOHATBHBIE TPYIIBI: THAPOKCUIBbHYIO, KAPOOHWIBHYIO,
KapOOKCWIIbHYI0, aMHUHOrpynny.OTHOCUTEIBHOCTh  JIEJICHUS  OPraHUYEeCKUX
COCIMHEHUI Ha KJIACCHI.

Honumepovr. OCHOBHBIC TIOHSATHUS XWMHH BBICOKOMOJICKYJISIPHBIX COCJIMHEHUM:
MOHOMED, TOJUMEp, DJIEMEHTAPHOE 3BEHO, CTENeHb mouMepu3anuu.Crocoos
NOJIyYEHUS NOJINMEPOB: peakiuu MOJIMMEPU3ALUT u
NOJIMKOHeHCAIuu. bruononuMepsl 1 X OMOJIOTUYECKAsT POJIb.

IInactmaccsl. Tepmoractel u peakroractel. [IpeacraButenu mnactMacce u
obnactu ux npuMeHeHus.Bonokna. [IpuponHbie (3KMBOTHOTO U PACTUTEIHHOTO
POUCXOXKICHUSI) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHE) BOJIOKHA.
[IpencTaBUTENIMBOIOKOH M 00JIacTU WX NMpuUMeHeHus. Heopranudeckue moaumepsl,
KaK BEILECTBAa aTOMHOM CTPYKTYpHI.

Cmecu, ux cocmae u cnocoowvt pazoeinenusn. 1loHATHE O CMECH, KaK CHCTEME
COCTOSIIIEN W3 pa3IMYHBIX XUMUYECKUX BemlecTB.Kmaccudukamus cmeceid 1o
BU3yaJIbHBIM IpU3HaKaM (TOMO- M TE€TEPOr€HHBIE CMECH) U 10 arperaTHOMY
COCTOSIHUIO (TBEp/bIE, JKUIKHUE U razoo0pas3Hbie cmecn).CocTaB cMeceii: MaccoBast
1 00BbeMHas J0JIM KOMIIOHEHTa cMecu.CriocoObl pasjesieHust cmeceil,/[ucnepchoie
cucmemost.Ilonstue aucnepcHor cucteme. Knaccudukaius JUCTIEPCHBIX CHCTEM
0 pa3MepaM JAHUCTEPCHON ¢a3bl W arperaTHOMY COCTOSIHUIO TUCIIEPCHOHHON
cpenbl W naucriepcHo (a3bl.3HaYEHUE AWCIEPCHBIX CHUCTEM B TPHUPOJE,
MIPOMBIIIJIEHHOCTH U MOBCEIHEBHOM KU3HU uenoBeka.l pyboaucnepcHble CUCTEMBI
u ux kinaccudukanus (CyCIeH3UH, 3MYJbCHH, a’po3oin). lIpumeHeHune »Tux
CUCTEM B TeXHUKEe U ObITy.TOHKOAUCIEPCHBbIE (KOJUIOUJHBIE) CUCTEMBI, HX
kiaccudukanus (3omau u renu).Koarynsuus. Cunepesuc.

Jlemoncmpayuu.

Buneobparmentsl u Qortorpadum mo Teme: HEOHOBAs peKiaMa W aproOHOBOM
CBapKOW, JAupwxkaOied ¢  BO3AYUIHBIX IIApOB, 3aMOJIHEHHBIX TEIIHEM,
0aJbHEOJIOTMYECKUE PaJOHOBBIE BaHHBI.Paznuunbie (OpMBI  MEPUOIUYECKOM
cucteMbl xummudeckux anemeHToB J.M.Menneneesa.lloptpetsi: JI. Byaboapana,
JI. Hunecona, K. Bunknepa, A. bymiepoa, ®@.Kekyne, A. Kynepa.Monenu
KPUCTAJTMYECKUX PEIIETOK: XJIOpUJA HaTpusl, UOJa, YIJIEKUCIOTO rasa, ajiMasa,



rpaduta.O0pa3ipl MUHEPAJIOB W BEHIECTB C HMOHHBIM THUIIOM CBsI3U (OKCHIA
KaJIBIIMS, PA3JIMYHBIX COJICH, TBEPIBIX IIEJIOUEH, rajuTa, KajlblUTa); BEIIECTB C
KOBQJICHTHBIM TUIIOM XMMHUYECKOU CBSI3H.

Komneknuu: MeTanioB, CIUIaBOB; BEIIECTB U MaTEPUANIOB, MOJy4Ya€MbIX HA OCHOBE
MPUPOAHOrO Ta3a; HEPTh U MPOAYKTHI €€ MepepaboTKU; aMOp(HBIX BEUIECTB U
MarepuanoB; MPUOOPOB HA OCHOBE JKHUJKUX KPUCTAIIOB; MPOCTHIX M CIOXKHBIX
BEIIECTB; IUIACTMAcC, BOJIOKOH, HEOPraHUYECKHUX TMOJIUMEPOB (MUHEPATIOB H
TOPHBIX TOPOJ); OpraHUYecKuX coeauHeHu.(uddy3us AymHCTBIX BEIIECTB C
ropsiled JamMIo4ykyd HakamuBaHus W auddy3us mepMaHraHata Kajlus WU
cynbdata menu (I1) B Boge.

[IpuGopsl HAa OCHOBE HHM3KOTEMIIEpAaTypHOM Ia3Mbl (Ta30BbIE  JIa3ephl,
IUIa3MEHHbIE MaHeNd TEeIeBU30POB U T.1.)

[lapocTepxkHeBble M OOBEMHBIE MOJETU MOJIEKYJ TMEpBbIX MpeACcTaBUTENeH
penenbHBIX YIIeBOAOpOaoB, cTpykryp Oenka um JIHK. ®dusuueckue cpoiicTBa
ra3zo00pa3HbIX (MponaH-OyTaHOBasi CMECh B 3a)KUTajiKe), >KUIKUX (OCH3WH) U
TBEpAbIX (MapayH) aJKaHOB: arperaTHOE COCTOSIHUE, pACTBOPUMOCTb B BOJIE.
l'openne mnpomnan-OyTaHOBOM cMmecu (3axuranka).OTHOIIEHHWE TPEACTbHBIX U
HENpeIeTbHBIX YTIEBOAOPOJOB K PacTBOpPY MEpMaHraHata Kajuig U OpOMHOM
Boje.O0pa3zoBanre HEQTIHON MIICHKU HA TIOBEPXHOCTH BOJIBI.

OO6HapyxeHue HelpeeIbHbIX COSTUHCHUH B KUJIKUX HEPTEIIPOTYKTaX.
[lonyyenune mactuueckoir cepsl. llomyuenue Oenmoro Qocdopa. [lomyuenue
JUCTWUIMPOBAaHHOM  BOABL.OYMCTKa CMECH  KpPUCTAUIOB  JUXpoMara |
nepMmaHranata Kaiug.OOpaslbl pa3iUdHbIX JIUCIIEPCHBIX CHCTEM: 3MYJIbCHUH,
CYyCHEH3UM, a’po30iu, Teau u 3oiu.llonydeHue KOJUIOMIHOrO pacTBopa U3
xsopuna xenesa (I1I). Koarynsauus nomyuennoro pactBopa.2ddext Tungans.
Jlabopamopnvie onvimsi. 1. KoHCTpyupoBaHWE TEPUOAUYECKON  TaAOIHUIIBI
XUMUYECKUX DJIIEMEHTOB C WCIIOJIb30BaHHEM KapTouyek. 2. (O3HaKOMJIEHHE C
KOJUIEKUIMSMHU METAJUIOB U CIUIaBOB. 3. BpOyHOBCKOE JBUKEHHME YACTHUIL TYIIU WIH
[[BETOYHON TbUIbLEI B Boje.4.IlpoBepka mpubopa naiisi MOJNy4YeHHs] Ta30B Ha
FEPMETUYHOCTh. 5.YBeNWuYeHHE [JaBJICHUS JKHAKOCTH TpU €€ cxaTuu. O.
CpaBHeHHE KojeOaTeIbHBIX JIBI)KCHUN MOJICKYJ BOJBI M Jbaa ¢ momombio CBY.
7.BplllapuBaHie pacTBOpa NOBAPEHHOW conu. DHIBTPOBAHUE T'E€TEPOTrCHHOU
cmecu. OTcTanBaHue, KaKk Croco0 pa3aeieHus CMecel TEKaHTalUe U ¢ TIOMOIIIBIO
JNEIUTENbHON BOPOHKHU. 8. O3HAKOMIJIEHUE C JUCIIEPCHBIMU CUCTEMaMU
Ilpaxmuueckas paboma Ne 1. W3yuenme ¢otorpaduii TPEeKOB 3apsKEHHBIX
YacTHll.

lIpakmuueckas paboma Ne 2. Tlonydenue, coOMpaHue U paclio3HaBaHUE T'a30B.

Tema 3.Xumnueckue peakuuu (13 4)

Xumuueckue peakyuu u ux Kiaccupuxayus. XUMUYECKHE PEAKUUU WU
XAMHYECKUE SIBIICHUSA, WX OTIMYUA OT (u3uveckux sBieHui.Peaknmm 06e3
W3MEHEHUs COCTaBa BEIIECTB: aUIOTPONM3aIMU MW u3oMepusanuu.Peaknun,
WIyIIMEe C W3MEHEHUEM YKCJIa W COCTaBa BEIIECTB: COCIAMHEHHS, PA3JIOKECHUS,
3amenieHus, ooMena.Peakinu, nMpoTeKaromue ¢ BBIJICICHUEM WIH MOTJIOIEHUEM
TEIUIOTHI: 3K30- M JHAOTepMHUuYeckue./[pyrue mnpusHaku Kiaccu(pUKaUU
XUMUYECKUX peakluid Ha mnpumepe cuHrte3a okcuaa cepsl (VI): u3meHenwue



CTENEHEl OKHUCIIEHHsI DJEMEHTOB, OOpa3yloIIMX  BELIECTBA, HCIOJIb30BAHHE
KaTaJIN3aToOpPa, arperaTHOE COCTOSIHUE BEILIECTB, HAIIPABJIEHUE ITPOLIECCOB.
Ckopocmov xumuueckou peaxyuu.lloHATHE O CKOPOCTH XUMHUYECKOM PEAKIIHH.
I'oMOreHHbIE W TETEpOTEHHBIE PEAKIMU.3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKkIuu OT MPUPOJBI PEArNPYIOUIMX BEIIECTB, UX KOHLEHTPALMU. 3aBUCUMOCTH
CKOpoCcTH peakuuu oT TemieparypslllpaBuno Bant-I'opda.  3aBucumoctsb
CKOPOCTH pE€aKkluu OT IUIOMAJA CONPUKOCHOBEHMS BEUIECTB W HAIMYHUS
KaTajau3aropa.

Oopamumocmev xumuueckux peaxyuii. HeoOpaTtumble U oOpaTUMBbIE pEaKIHH.
CocTostHMe XUMHUYECKOT'0 PAaBHOBECHS JIJIsl OOPATUMBIX PEAKIUH.

[Mpunmun Jle-Ulatense. CwmelieHne XUMHYECKOTO paBHOBECUS OOpaTUMBIX
peakiuil B XMMUYECKOM IIPOU3BOJCTBE HA MPUMEPE CUHTE3a AMMUAKa.
Okxucaumenvno-eoccmanosumenvhuie peakyuu (OBP).Inexkmponus3.

CrerneHb OKHCIIEHUS M €€ ompejnereHue no ¢opmyne coenuuenus. Ilonstue o6
OBP. Oxucinurenb 1 BOCCTAHOBUTEN, OKUCIEHHE U BOCCTAHOBIICHHE.
DNEKTPOaU3 paciylaBOB U pACTBOPOB HA MPUMEPE XJIOPHIA HATPHUS.
DNEKTPOIUTUYECKOE TMOJYYEHUE ATFOMUHHUS. [IpakTueckoe MpPUMEHEHUE
anekTposin3a. ['anpBaHOIIACTUKA U TAJIbBAHOCTETHS.

Xumuueckue uUCMOUYHUKU mOKa.l AIbBAaHUYECKUE DJIIEMEHTBl HAa IMpuUMepe
anemenTa Jlanuans-SAkoOu, uX yCTpOMCTBO M MPHUHIUI JAEUCTBHS.Y CTPONCTBO
OaTtapeliki Ha MPUMEPE CYXOro IIEJIOYHOTO 3JIEMEHTA.Y CTPOWCTBO CBHUHIIOBOT'O
akkymyJsitopa.l'anpBaHu3anus U 3JeKTpodopes.

QDu3uka nHa cayxncoe yenogeka. AHTpOIIOMETPHS: U3MEPEHHE UIMHBI U MacChl TeJa,
COUPOMETPUSl W JKM3HEHHAas C€MKOCTb Jerkux.TemnoBele U3MEpeHus W

Teriorepanusi. IsMepeHue  apTepuajibHOrO  JABJICHUS. ['unepronuss wu
TUTIOTOHUSL. Y IbTPa3BYKOBass JMAarHOCTUKa W Teparmusi. DnekTpoTepanusi.
JlazepHass Tepanusi. MarauTHeIi PE30HAHC MW PEHTTEHOAMArHOCTHUKA.
dnrooporpadus. Tomorpadus

Jlemoncmpayuu.

[Tomyuenue 6emnoro dochopa. 'opernue pocdopa u pactBopenue okcuaa dpochopa
(V) B Bogme. Ilonyuenue u pasznoxenue ruapokcuaa meau (I1). Bzaumopeiictue
xene3a ¢ pactBopoM cyibdata meau (I1).OmnbITel, WILTIOCTPUPYIOMIUE MPABUIIO
bepronne — oOpa3zoBanme ocajka, Ta3a WM ci1abOro 3JIEKTPOJIUTa.3aBUCUMOCTD
CKOPOCTH PEAKIMU OT MPUPOJIbl BEMIECTB HA IPUMEPE B3aUMOJICUCTBUSL paCTBOPOB
Pa3IUYHBIX KHUCIOT OJMHAKOBOW KOHIIEHTpPAlMM C OJWHAKOBBIMH TpaHyjaMu
[MHKAa U B3aUMOJICHICTBUE OJIMHAKOBBIX KYCOYKOB MarHus, IIMHKAa M Keje3a ¢
COJITHOM KHCIIOTOM.B3auMoznencTBre pacTBopa CEPHOM KHUCIOTHI C PacTBOPAMU
THOCYIh(haTa HATpPUS pPa3IUYHON KOHIIEHTpaluu.B3anmonelictBiue pacTBOpOB
CEPHOM KHUCIIOTHI U THOCYJIb(haTa HATPHS TIPH PA3TNIHBIX TEMIIEpaTypax.
OOpaTumble peakuuu Ha MOpuUMeEpe TMoJdydeHust pojaanuaa xeneza (L) wu
HAOJFOICHHS 32 CMEIICHUEM PaBHOBECHS 10 WHTEHCHUBHOCTH OKPACKH MPOIYKTa
peaKIuu Ipy U3MEHEHUN KOHIIEHTPAIMU PEAreHTOB U MPOIYKTOB.

I'openue cepsl, kak OBP. Moaens anekrponusepa. Mogenpb 3JIeKTPONIU3HOM
BaHHbI JUI TIOJYYEHHUS aAJTIOMUHUS. Konnekuust Oarapeex. CBUHILIOBBIN
akkymynstop.Pocromerp, MEIMIIMHCKHE BEChbl, CIHUPOMETP, PTYTHBIA W
AIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3JIMUHBIX BUJIOB, Ja3epHas yKa3Ka.
BuneodparmMeHTsl U ciaidibl o TEME.



Jlabopamopnvle onvimel. 1.BrnusHue TeMneparypbl Ha CKOPOCTb PEaKIMU OKCHJIa
Menu (IT) ¢ cepHoit kucnotoil. PaznoxkeHue mepokcuaa BOAOPOAA C MOMOIIBIO
okcuaa mapranua (1V) , a takxke Kartanasbl celporo kaprodesns. 2. BeirecHeHue
Meau u3 pactBopa cyiabdata meau (I1) sxenezom.

lIpakmuueckas paboma Ne3. 3ydyeHre XUMUYECKUX PEAKIIH.

IIpaxmuueckasa paboma Ne 4. Coopxa eanvbeaHuieckoeo 21eMeHma u UcnvimaHue
e2o Oelicmeusl.

Tema 4. 3g0poBbe (224).

Cucmemamuueckoe nonodicenue 4ei06eKka 6 Mupe HcuonHuIX.

buonornueckas knaccudukamus uenoBeka.llpsMoxoxaeHre U ero BIUSHHUE Ha
CKEJIET uesioBeKa. Pyka — opran v npoAykT Tpyna. Pa3Butue yepemna u rojoBHOIO
Mo3ra denoBeka.llepBasi u BTopasi CUTHaJIbHBIE CUCTEMBI. bruoconnanpHast npupoaa
YeJIoBeKa.

I'enemuxa uenoeeka u memoowl ee uzyyeHus.

OCHOBHBIE TIOHATUSI TEHETHUKHU: HACIEICTBEHHOCTh, W3MEHUYHUBOCTh, TI€H,
XpOMOCOMBI, MyTallid, TEHOM, TeHOTHN, (EHOTUIl, JIOMHHUPYIOIIUE U
pelieccuBHbBIC TMpu3Haku.l'eHOM dYenoBeka u ero pacmudponka. [IpakTudeckoe
3HAYEHUE M3YUYEHHUs] TeHOoMa dYesoBeKa.MeToabl M3y4deHHs TE€HETUKH YEJIOBEKa:
FeHEAJIOTUYECKUH, OJIM3HEIOBHIN, [IUTOr€HETUYECKU .| eHeTnueckue
(HacneacTBeHHBIE) 3a00IEBaHMS YEIIOBEKA.

Qu3zuxka uenoeeka.Ckener C TOYKH 3peHUS (PUBMYECKOTO TMOHSATUS O
prruare. KpoBooOparienue B CBETE TUAPOJUHAMUKHU: IIYJbC, KpPOBSHOE
nasienue.{uddysus, kak ocHOBa (GOPMUPOBAHUS TIEPBUYHON U BTOPUYHOM MOYH
B MOYKAX, a TaKXKe ra3000MeHa B TKAHAX U JIETKUX.TepMOperyssius ¢ MOMOIIbIO
KOXHM TIYTEM TEIJIONPOBOJHOCTHA, KOHBEKLHMH, W3IIyYEHUs U HCHapeHus
BOJBL. DJNEKTPOAMHAMUYECKAS MPUPOAA MEepeJayud HEPBHBIXUMYJIbCOB.ONTHYECKAS
cucTema 3peHus. AKyCTHYeCKas CUCTEMa Cyxa M roJocoo0pa3oBaHue.

Xumusa uenoeexa. XUMAYECKUN COCTAB TeJIa YEJIOBEKA: AJIEMEHTHI U BEIIECTBA, UX
Kkinaccudukanus u 3HadeHue.Boma, ee dbynknuu. Bomnbplli 6anaHC B opraHu3Me
yesnoBeka. MUHEpaJIbHbIE BEIIECTBA U MX POJIb B KU3ZHEAECATEIBHOCTH OpraHU3Ma
yesioBeka.3a0oeBaHusl, CBA3AHHBIE C HEAOCTATKOM HJIIM M30BITKOM HEKOTOPBIX
XUMHUYECKHX JIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunor.Victopusi OTKpbITUS BUTAMUHOB. BuUTaMuHBI, Kak OHMOJIOTHYECKU
AKTUBHBIE BEIIECTBA. bone3nu, BbI3BaHHBIE HEIOCTATKOM WM HU30BITKOM
BUTAaMHUHOB: aBUTAMUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTouHasi mOTpeOHOCTh YEJTOBEKa B BATAMUHAX U UX OCHOBHBIE (DYHKITHH.
Knaccudukanusa ButaMuaoB.BogopacTBopriMble BUTAMHHBI HA TPUMEPE BUTAMUHA
C. XKupopacTBopuMble BUTAMUHBI HA TPUMEPE BUTAMHHA A.

T'opmonui.

HepBHasg u rymopanbpHas peryisiiuy MpoOLECCOB KU3HEAECATEIBHOCTH OpraHu3Ma.
["'opMOHBI, KaK TPOJIYKTHI, BEIpaOAThIBAEMbIE KEJI€3aMU BHYTPEHHEU CEKPEIUU.
Knaccudukanus ropMOHOB MO Kejle3aM, KOTOpble HUX MNPOAYLHUPYIOT U IO
xumuyeckoi npupoae. CpoiicTBa ropMoHOB. MHCynuH, Kak TOPMOH OEIKOBOM
pUpOAbl. AJpPEHAINH, KAK TOPMOH AMUHOKHUCIOTHOW NpUpoabl.  CTepougHbie
TOPMOHBI Ha MpuUMepe NMoJIoBbIX.  ['umnep- U TMNOPYHKUHUS Kelie3 BHYTpPEeHHEH
CEKpELUU.



Jlekapcmea.Kpatkue CBEJCHUS 0 3apOKIACHUU u pa3BUTUU
dapmakonorun.Knaccupukanust JI€KapcTBEHHBIX CPEACTB IO  arperaTHOMY
COCTOSIHUIO: JKHUJIKHME (pacTBOpbI, HACTOM, OTBAapbl, MUKCTYpbI, 3MYJIbCHH,
CYCIIEH3UHU U Jp.), TBEpAble (IIOPOIIKU, TAONETKH, MWIIOJIH, KalCyJbl), MITKHE
(Ma3u, JUHUMEHTBI, TACThI, CBEYM). AJKanouabl. BakiuHsl.
XUMUOTEpaNneBTUUECKUE  Mpenaparbl. AHTUOUOTHUKH. HapkoTtuueckue
npenapathl. Hapkomanust u ee nocneactBus. ONTUMAIBHBIA PEKUM TTPUMEHEHUS
JIEKapCTBEHHBIX MPENapaToB.

300poswtii 006pa3z sncuznu. Ousznueckue 3710poBbe U ero kputepuu.llcuxmueckoe
3I0POBbE U €ro Kputepuud. HpaBCTBEHHOE 370pOBbE M €ro Kpurepuu. Tpu
OCHOBHBIE COCTAaBIIAIOIINE 370pPOBOrO 00pa3a >KU3HU: PEKUM JHS,IPABUIBHOE
nuTaHue, (guznueckas aKTUBHOCTh U 3aHSTHE COpTOM.MDaKTOpbl, BIUSIONIUE Ha
3I0pOBbE YEJIOBEKAa: OKpYyXarollas cpeaa, OpoduiiakTuueckas BaKIMHALIMS,
CTPECCHI, BPEJHBIE MPUBBIUKHU. AJIKOTOJIU3M U €ro nocieactsus. Hapkomanus u ee
MOCJICJICTBUS.

QDu3zuka na cayxyucoe 300p06bva uenoeexa. AHTPONOMETPHUS: UBMEPEHUE JIJIMHBI U
Macchl TeJjia, CHIUPOMETPHS U KU3HEHHAs EMKOCTD JIETKUX. TerioBble U3MEpEeHUs U
Teryorepanus. V3MepeHue apTepuanibHOTO AaBieHUs. [ UTIEPTOHUS U TUIIOTOHMUS.
VYbpTpa3ByKoBasi IUarHOCTHKA U Tepamnus.DinekrpoTrepanus. JlazepHas Tepamnus.
MarHuTtHbIN pe3oHaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
Cospemennvle MeOUYUHCKUE MEXHOI02UU

300posve uenosexka: cucmemuslii n00xo0. Hopmanvnas guszuonocus yenogexa.
Ocobennocmu YyHKYUOHUPOBAHUS ObIXAMENLHOU, KPOBEHOCHOU U OPY2UX CUCHEM
opeanuzma. Duzuonocuneckue noKasamenu OPeAHU3Ma 4ei08exd U ux HOpMaibHoe
3Hauenue. Meouyunckue mexHono2uu OUA2HOCMUKYU 3abonedanuil. Bozmoocnocmu
U nepcnekmuebl Memoo08 NpoYUIAKMUKY, Mepanuu U 80CCMAHOBNEHUS
opeanusma. I1o0xoowvl k nosviuenuro 3PHeKmueHOCmu CUcCmemMol
30PABOOXPAHEHUS.

Hughekuuonnwie 3ab01e6anusn u ux npogpunakmuxa

Hnghexyuonnvie 3abonesanusn u ux 6030youmenu. Cnocoowvl nepedayu
uHGeKyuoHHbIX 3a001e6aAHUL U COYUATbHBIE PAKMOPbL, CNOCOOCMBYIOWUE UX
pacnpocmparenuto. Ummynnas cucmema u npunyunst ee pabomol. OcobeHnocmu
DYHKYUOHUPOBAHUSA UMMYHUMEMA Y pazHulx epynn Haceaerus. Cnocooul
npogunakmuku uHgekyuonHvlx 3abonesanuti. Bakyunayus. Hanpaenennocms
MeOUYUHCKUX Npenapamos 0jisi OopbObl ¢ UHDEKYUOHHBIMU 3a001e8AHUAMU.
IIpobnema pazsumus ycmouuusocmu 6030youmeneti 3a0071€8aHUlL.
Meowcoynapoomnsie npoepammul no bopvbde ¢ UHGEKYUOHHBIMU 3a00.1e6aAHUAMU.
Hayka o npasunvnom numanuu

Memabonusm, kax obMeH ewecmeom U IHepaueli Ha YPOo8He OP2AHUIMA.
Ipunyunvl pynxyuonuposanus nuwesapumenvHou cucmemol. Kauecmeo
NPOOYKMOG NUMAHUSL C MOYKU 3PEHUSL IHEPLEMUUECKOU YEHHOCIMU U COOePIHCAHUS
NOJIe3HbIX U BPEOHbIX geujecme 3Hauenue coOanancupo8anHo20 NUManus OJisl
noooepaicarusi 300posvs. Iluuesvie 00b6asKu. nonesnvie ceoUcmaea u nobouHvle
aghghexmul ux ucnonvzosanus. /Juemsi u 0COGEHHOCMU UX NPUMEHEHUSL.

Jlemoncmpayuu. Tabmunpl, BuacopparMeHThI W ciaiWabpl mo Teme: Ckener
yenoBeka. Mymsk «Topce venoeka». Moaens monekynsl JJTHK. Monenu rnasa,



yXa, MOYKH, HEpBHOM CHCTEMBbI uejoBeKka, Koxu.Ckener dyenoBeka.ll3mepenue
MyJibCa, JaBJIEHUS, OCTPOTHI 3pEHUS, TEMIIEPATYpPhI TENA.

Konnekuuu: BUTAMUHHBIX  IMPENapaToB, MEIUIUHCKUX TOPMOHAIBHBIX
IpenaparoB, JEKAPCTBEHHBIX (OPM  Ppa3IUYHOTO AarperaTHOro COCTOSIHUS,
JEKapCTBEHHbIX  (QOpM  pa3nuyHOro  cmekrtpa jAeicTBus.buyperoBas wu
KCAHTOIIPOTEMHOBAsA PEAKUUU IS mpenaparta uHcyiauHa.[lopTpeTsl BbLaarommxcs
YUEHBIX, BHECIIMX 3HAaYUTEeNbHBIA Ki1ax B  Qapmakosoruto.Pocromerp,
MEIUIMHCKUE BEChl, CIUPOMETP, PTYTHBIH M DIIEKTPOHHBII TEPMOMETPHI,
TOHOMETPHBI Pa3IMYHBIX BUJIOB, JIa3epHAsl yKa3zKa

JlabopamopHuie onvimul.

1. W3ydyeHne MHCTPYKIUMU MO MPUMEHEHUIO alTeYHBIX MPErnapaToB BUTAMHHOB.
Omnpenenenne pH pactBopa Butammuna C. 2. Onpenenenue pH cpeasl pactBopa
acnupHuHa

IIpaxmuueckas paboma Ne 5. Hccredosanue nponopyuonaisHocmu cooCmeenHo2o
PAayuoHa NUManusl, npoeepKa COOMEEmMCcmeus Maccvl meia 603pacmuol Hopme.
IIpaxmuueckasn paboma Ne 6. Mlumepnpemayus pe3ynvmamog 0oue2o aHaiuza
KpOBU U MOYU.

Ilpaxmuueckasn paboma Ne 7. OueHKa HUHAUBUYAJIBHOTO YPOBHSI 3710POBBS.
IIpaxmuueckasa paboma Ne 8. OuieHka 6MOTOTUYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHUE HA CJYKOe YessoBeka (22 4)
Inemenmapuvl 1u Inemenmapuvie yacmuywpl?Ilonsitue o (Qu3MKe BBICOKUX
SHEPrui. JIMHEHWHBIN YCKOPHUTEIb SJIEMEHTAPHBIX YAaCTHULI, aIPOHHBIMKOJIANIED.
Jlenenue aTOMHOTO siApa: MPOTOHBI, HEUTPOHBI. DyHIAMEHTAJIbHBIE YaCTHIIbI:
JIENITOHBI U KBapKu. POTOHBI. BO30HBI. AHTUYACTHUIIBIL.

bonvwon aopoHHbLIKOANaOep. MonTaxx u YCTaHOBKa
O0JIBIIOr0aIPOHHOTOKOJIIalAepa. [TpuHUMI NENUCTBHS
koJutaaepa.llpoucxoxaenue  maccel. bozon  Xwrrca. [Ipoucxoxnexnne
Bcenennoii. AHTUMED.

IHuepzemuxa u Inepzocoeperncenue

IIpobnemvl sHepeoobecneueHus: HaYUOHANIbHbIE, PECUOHATIbHBLE, JIOKAIbHbIE.
3axonvl coxpanenus maccwl u dnepauu. Ilpakmuueckoe npumenenue 3aKOHO8
coxpanenusi. Buowvt snepeuu. Ceésazb maccol u duepeuu. Inekmposnepeus u cnocoowl
ee noayuenuallonydeHue 3IEKTPUYECKOr0 TOKA ¢ MOMOIIBIO AJIEKTPOTreHEPATOpa.
HerpanuuuonHnas snepretuka. Tennogvie u euoposnekmpocmanyuu. OCHOBHbIE
MOHSATHS ATOMHOM 3HEpreTuku. PaamoakTUBHOCTh. SepHble peakuuu. ATOMHas
cTaHIus ¥ npuHun ee padotel. ADC Ha ObICTpPBIX HEHTpoHAX.Pagnon3oTonHbIe
TepmodsekTpuaeckue reaeparopsl (PUTEI n), npuanmn ux aevicteus. O6mactu
MIPUMEHEHUS] AaTOMHOM YHEPTeTUKU. A DepHas dHepeemura u nepcneKmusnbl ee
ucnowv3oeanus. Inepeonompediienue u dHepeoIhhexmueHocme.
Ilpooosonvcmeennas npodaema u nymu ee pewenus. I'eorpadus rojgoma u €ro
npuyrHbl. OCHOBHBIE HaIpaBieHus B peiieHuu [Ipo1oBoabCcTBEHHOI TPOOIEMBI:

- HCTOJIb30BAaHHE XUMHUUYECKUX BeIECTB (yZOOpeHHs, PpEerylsaTopbl pocTpa,
(hepOMOHBI, MECTUIUABI, PETICIIICHTHI);

- CO3/IaHME HCKYCCTBEHHBIX MNPOJYKTOB MHUTAHHS; - METOAbl CO3JIaHUA
BBICOKOITPOU3BOAUTEIBHBIX COPTOB PACTEHUM U NTOPOJI ) KUBOTHBIX.

OcHogbl Ouomexnonozuu



[TonsiTue OMOTEXHOIOTHH, KaK MPOU3BOJUTEIBHON CUIIbI O0OIIECTBRA,
HCIIOIB3YIONICH )KUBBIE OPTaHU3MbI U OMOJIOTMYECKHE MPOIECCHI B TPOU3BOJICTBE.
Tpu 3Tana cTaHOBJICHUS U PA3BUTUS OUTEXHOJOTUM: PaHHSIS, HOBas M HOBEUIIIAs.
Tpaouyuonnas 6uomexHon02us: nPou3800CME0 NPOOYyKmMo8 NUMaHusl,
nepepabomka omxo006. Monexynapnas 6uomexunonoeus. Cmpykmypa u QyHKyus
HyKneunogvlx kuciom. Cunmes benka. Knemounas unowcenepus. I'ennas mepanusi.
IIpumenenue buomexnonocuu 8 30pagoOXpaAHeHUlU, celbCKOM X03AUCmee U 0Xpane
oxpyacarowell cpeoul. I'ennas urwxenepus. ' eHHoMouuImpoBaHHbIe
OpraHU3MbI U TPACHCTEHHBIC MPOAYKTHI. Kierounas unxenepus. KinonupoBanue.
OMOpHOHaIbHBIE U CTBOJIOBBIE KieTKU.buonorndyeckass uWHKEHEpHUs, KaK METOJ
WCIIOJIb30BaHUs MHUKPOOPTaHU3MOB B KayecTBE OHMOPEaKTOPOB ISl MOJYYCHUS
IPOMBIIIIICHHOMN MPOTYKITUH. OcHOBHBICHANPABJICHUS UCIIOT30BaHUS
dbepMeHTaTUBHBIX MpoleccoB. MMmmobunmu3oBanubie (hepMeHThL. Mupogoii pvinok
ouomexnonocui. [lepcnekmugvl pazgumus pocCuiCKo2o cecmenma.
Hanomexnonozuu u ux npunoxcenue

Hanouacmuysl 6 dwcueoii u Hedxcugou npupoode: pasmepwvl, Munvl CMPYKMypbl,
@yHrkyuonanvHasn 3Hauumocms. OcobenHocmu uauyecKux U XUMUYecKux c8otcma
Hanouacmuy. Camoopeanusayus. Memoowvl nonyuenusi manouacmuy. Memoovl
usyuenuss Hamomamepuanos. Kouncmpyuposanue nanomamepuanos. Hoevie
MexXHOoNI02UU, Cmposwuecs HaA UCNOIb308AHUU HAHOYACUY U MAMepuaos,
nonyyaemovix u3 Hux.lloOHSTHE O HAHOTEXHOJIOTHH, KaK YIMPAaBISIEMOM CHHTE3E
MOJIEKYJISIDHBIX CTPYKTYp. [IBa moaxona B HAaHOTEXHOJOTHHU: «CBEPXY BHHU3» H
«cHU3y BBepx».MonekynspHbli cuHTe3 U camocbopka. Hanockomuueckoe
BBIpAl[MBaHNE KPUCTAIJIOB u MOJIMMEPUBHIINS. VYrneponueie
HaHOTPYOKu.CUHEpreTuka. Biusnue HanomexHono2uni Ha pazeumue MmMexHUKU.
IKonocuveckuli acnekm HaHOMexHoJI02Ul.

@Du3uxka u Ovim.HarpeBaTenbHble U OCBETUTENbHBIC NMPUOOPHL. PazHoBuAHOCTH
JaMII: HaKaJWBaHUsI, TaJOT€HHBIC, TIOMUHECIICHTHBIE, CBETOIUOIHBIC.
MuxkpoBosHoBas neub (CBY-neus) u npuHIu ee padoThI.
KuakokpucTamIndeckue OHKpaHbl W JUCIUICH, HX YCTPOMCTBO.DJEKTPOHHBIN
tepmometp.Jlomamuue  poOoThl.Pamuonepenatuuku W paguONPUEMHHKH.
[IpuHuMNIManbHOE  YCTPOMCTBOTENEBU30pa U TeneBuAeHUA.CIyTHUKOBas U
COTOBasl CBSI3b.

Xumusa u ovim.Morwmue u 4ucTsIIMEe cpeacrtBa. [IOBEpXHOCTHO - aKTUBHBIE
BemiectBa (ITAB). OtOenuBarenu: XUMHYECKHME M ONTHYECKHE.VIHCEKTUIUIBI -
cpenctBa st OOpbOBI C HACEKOMBIMU.XMMHUYECKHE CpEJCTBA THUTHUEHBI W
kocMeTuku. [ Inmessie 106aBKH, UX MapKUPOBKA.

Cunepzemuka.

[lonsiTHE O CHHEPreTMKE M CaMOOPraHU3alMM OTKPBIThIX cucteMm. OO1ue
MPUHIMIBEI cuHEepreTuku. Touka Oudypkamuu u arrpakt.Pons cuHepreTukn s
W3YyUYCHHUS MPUPOIHBIX u COIMANbHBIX  siBIEHUA.CTPYKTypUpOBaHUE
MaTepUATBHOTO MHUPA U €r0 U3Y4YeHHUE CTICIIUATBHBIMU pa3einamMu GU3HKH.

®opMbl JBUKEHUSI MAaTEPUU.

Ecmecmeo3nanue u uckyccmeo.30l10TO€ CEUEHHE W €ro HCIOJIb30BAaHHUE B
MPOU3BEICHUSX APXUTEKTYPHI, KUBOMUCH, CKYIbNTyphl. IlociemoBaTenbHOCTh
®uboHauuud, €€ TMNpPUMEHEHHWEe B MCKyccTBe.PacnpocTpaHEeHHOCTh IpaBuia
30JI0TOTO  CE€UeHHMs] U mocienoBarenbHOCTH ~ DPuOoHAYuM B KUBOHU



npupojsie.buonnka u apxurTekrypa.B3anMONpOHUKHOBEHUE €CTECTBO3HAHUSA U
HCKYCCTBA.

Jlemoncmpayuu.

Tabnuuel, BuneodparmeHTs! U hoTorpaduu 1Mo Teme.

[Toptperer:  JIx. YenBuka, II. Xwurrca, JIL.M. Jlenepmana, M. @apanen,
A.A.bekkepens, M. Cknanosckas-Kropu, JI. Melitaep, O. ['ann

JlabopamopHnvie onvimei. 1.I3Mepenne napameTpoB KUCTH PYKU

llpakmuueckas paboma Ne 9. I3ydeHue sBICHUS SJIEKTPOMArHUTHON UHYKIIUH.
llpakmuueckasa paboma Ne [0. V3yueHue 30J0TOrO0 CEUYEHUS Ha Pa3IUYHBIX
00BEKTaX.

Tema 6. Bkiiax coBpemeHHbIX YueHbIX B popmupoBanue EHKM (4 yaca)
N3yyenue Ouorpaguum COBpPEMEHHBIX POCCHUHCKUX YyueHbIX. OleHka BKJIaaa

COBPEMEHHBIX poccuiickux yuyeHbix B (opmupoBanue EHKM. Ilocnennue
OTKPBITHUS B 00JIACTH €CTECTBEHHBIX HAYK.



KanennapHo-temaTnuyeckoe moypovyHoe IJiaHMpPOBaHUe

o ECTECTBO3HAHMIOma10 — 11 ximaccosn

TemMaTnueckoe NJIAHMPOBAHUE ¢ YKAa3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX
HA 0OCBOCHHE KAK/I0H TeMBbI.
10 kaacc.

No
/o

HaunmenoBaunue
paszena u TeM

KomnnuectBo
JacOB

Bun yuebHoli nesitennbHOCTH
yueHUKa

[Inanupyemsblie
CPOKH/TIEPHOIBI
U3Yy4EHUs

(Mecsi1/ueTBepTh)

BBenenune

CeHTAOpH

Bsenenue B
€CTECTBO3HAHUE

— |

IToctaBuTth 11€TH MO3HATH
HOBBII IIPEIMET HAa OCHOBE
COOTHECEHHS TOTO, YTO YK€
W3BECTHO M YCBOEHO TIO
YaCTHBIM y4eOHbIM
JTUCIUTIIINHAM B Kypce
OCHOBHOM IIKOJIBI, U TOTO, YTO
erie HEM3BECTHO.
XapakTepu3oBaTh
MHOTOTPaHHOCTh
B3aMMOOTHOLIEHUH YeJIOBEKa
Y IPUPOJIBL.

PackpeiBath posib
€CTECTBO3HAHMS B
MHUPOBO33PEHUH
COBPEMEHHOTO YEJIOBEKA.
COOTHOCHUTH BAMSIHUE
IIPUPOJBI C Pe3yabTaTaMU
TBOPYECKOTO BIOXHOBEHHMS
JiesiTeNel UICKYCCTBA B €0
pa3iInyuHbIX cdepax.

EctectBo3Hanue —
€IMHCTBO HAaYK O
pupoie

PackpbiBaTh TUANIEKTHKY
ecTecTBO3HaHHMs (Bce
€CTECTBECHHbBIC HAYKH
SIBIISTIOTCSI PE3yJIbTaTOM
muddepeHInany CUCTEMBI
€IMHBIX ITEPBOHAYATBHBIX
3HAHMH O MPUPOJIEC, H,
HAa00OpOT, CUHTE3
€CTeCTBEHHOHAYYHbIX 3HAHHI
YaCTHBIX HAYK B CAMHYIO
CHCTEMY MUPOBO33PEHUS).
OnpenensaTh BaKHEHUIITHE
TIOHSATHUS M XapaKTepU30BaTh
CTaHOBJICHUE (PU3UKHU, XUMUU
¥ OMOJIOTHH TI0 KypCy
OCHOBHOM IIKOJIBI




3 - 4 | Koudepenmus mo 2 CaMoCTOATENbHO BBIICTSATD U
TEMeE: dopmynupoBath
«EcTecTBO3HaHUE — [I03HABATEJIbHBIE 11€IU; BECTU
€MHCTBO HaYK O IIOMCK U I10JIy4aTh
MIPUPOJIEN HE00X0IMMYI0 HH(OPMAIIHIO;

MPUMEHSITh METOJIbI
UH(POPMALIMOHHOTO MTOKCKA, B
TOM YHUCJIE C IOMOIIbIO
KOMITBIOTEPHBIX CPEJICTB;
CTPYKTYPUPOBATh 3HAHMUS;
OCO3HAHHO U NPOU3BOJILHO
CTPOUTH PEUYEBOE
BBICKA3bIBAHUE B YCTHOU U
NUCbMEHHOU opmax;
CIIYIIATh U BCTYINAaTh B JUAJIOT,
y4acTBOBATh B KOJIJIEKTUBHOM
00CYXICHUH TIPOOIIEM,
UHTETPUPOBATHLCS B TPYIIITY
CBEpPCTHUKOB U

CTPOUTH MPOAYKTUBHOE
B3aUMOJIECUCTBHE U
COTPYTHHYECTBO CO
CBEPCTHUKAMH U B3POCIBIMU;
IUTAHUPOBATh yueOHOE
COTPYJHHYECTBO C YUUTEIEM U
CBEPCTHUKAMH.

I EcrecTBO3HaHUE N 16 CeHTs0pb -
MeTOoJbl MO3HAHUS OKTSI0pb
MHpa

5 Uctopus nzydyeHus 1 Onpenensath BaXKHEUIINe
npuposl. [Iporpecc 3Tanbl pa3BUTHUS
B €CTECTBEHHBIX €CTECTBEHHBIX HaYK;

HayKaxX U ero BKJaJ B OuenuBath poJib Iporpecca B

pasBuTHE pPa3BUTUU IUBUIU3AIIY;

LMBUIIU3AUU CIIYIIaTh U BCTYMaTh B JUAJIOT
CO CBEpCTHUKAMU U YUUTEJIEM

6 DOMIIUPUYECKU I 1 XapakTepu3oBaTh
YpOBEHBb HAYYHOTO SMIUPHUYECKUN YPOBHEHD
MO3HAHUS HAy4YHOTO TIO3HAHUS U €T

COCTaBJISIIOIINE: HAOIIOICHHUE,
IKCIICPHUMEHT, THIIOTE3a,
MO/ICTUPOBaHHE.
MopenupoBats, T.e.
peoOpa3oBBIBATh OOBEKT
NIO3HAHHS U3 YyBCTBEHHON
(GOopMBI B MOJIETIb, TIE
BBIJICTICHBI CYIIIECTBEHHBIE
XapaKTEepPUCTUKU 00bEKTa, U
npeoOpa3oBaTh MOJEIH C
IETTbIO BBISBIICHHS OOIIUX
3aKOHOB.

OnepupoBaTh pa3IMuHBIMH
MOJIETISIMH €CTECTBEHHO —
HAYYHBIX AUCIMIUIMH JUIS UX




ITO3HAHUA.

7 [IpakTnueckas [IpoBOAUTE SKCIIEPUMEHT C
pabota Nel COOIOZICHHEM TEXHHUKH
«OMIUPUYECKOE 0e301acHOCTH, HaOII01aTh 3a
[I0O3HaHUE B HUM, QUKCHPOBATH
U3Y4EeHUU pe3yJbTaThl U
€CTECTBO3HAHUS» WHTEPIPETUPOBATD UX;

8 Ilpaxmuueckas Crpoutb MOETN MOJIEKYI
paboma No2. OpPraHUYeCKUX COCTUHEHUHN U
[TocTpoenue yCTaHaBJIMBAaTh 3aBUCUMOCTD
IIPOCTPaHCTBEHHBIX UX CBOMCTB OT CTPOEHUS Ha
Mozenei npruMepe U30MepoB OyTaHa
HEOPraHUYECKHX M|
OpraHUYECKUX
COEIMHEHU N B
COINOCTaBJIEHUU C UX
CBOWCTBAMM.

9 Teopernuecknit XapakTepu3oBaTh
YpOBEHb HayYHOTO TEOPETUYECKHI YPOBEHD
MO3HAHUS HAy4YHOTO TMO3HAHUS U €ro

COCTaBIIAIOIIHE.
HnmocTpupoBaTh 3TOT
YpOBEHb HAyYHOTO MTO3HAHUS
IpUMepaMu CTAHOBJICHUS
Hay4HBIX TEOpUH B (pU3MKe,
XUMHH U OUOJIOTUH.
CpaBHHMBATh MEXTy COOOM
YPOBHU MO3HAHUS U
MOJIETTUPOBAaHUE HA KAXKIOM
YpOBHE.

10 CemuHap 1o Teme CoBepuIeHCTBOBATh
"Teopernueckuil KOMMYHUKATUBHYIO
YpOBEHb HAYYHOTO KOMIIETEHTHOCTh B IpoIiecce
no3Hanus" BBICTYIUUICHUS TIEPE]

OJIHOKJIAaCCHUKaMH,
OTCTauBaHUS U
000CHOBAaHHOCTH
0OIIECTBEHHON TOUKH 3pEHUs
U YBaXEHUS K MHEHUIO
OTIOHEHTA MPU 00CYXKACHUH
BOIIPOCOB CEMUHApa U
cooOmieHnii (COOCTBEHHOTO U
OJIHOKJIACCHUKOB).

11 S3bIK HasbiBaTh :KMBOTHBIX U
€CTECTBO3HAHMS. pacTeHust B COOTBETCTBUU C
buomorus . npaBuiIaMu OWHApHOU

HOMEHKJIaTYpHI.
PackpeiBaTh BKIan
OMOJIOTHYECKOTO SI3bIKa B
€CTECTBEHHOHAYYHBIH SI3BIK U
€ro o0LIEKyIbTYPHOE
3HaYCHHE.




12

SI3BIK
€CTECTBO3HAHHUSI.
XUMHUS.

HaspiBaTe HEOpranuueckue
BEILECTBA Pa3HbIX KIACCOB B
COOTBETCTBUU C IIPABUIIAMU
XUMHUYECKON HOMEHKIIATyphl
NIOITAK.

PackpsiBaTh BKIIAJ
XUMHUYECKOTO S3bIKa B
€CTECTBECHHOHAYYHBIN A3BIK U
€ro o0IIEeKyIbTYPHOE
3HA4YCHHUE.

13

S3BIK
€CTECTBO3HAHUS.
dusuxka.

XapakTepru30BaTh OCHOBHBIE U
IPOU3BOJIHBIE €AMHUIIBI
U3MEpeHus: PU3NIECKUX
BenuuuH CU.

PackpsITh BKIaz
(U3UYECKOTO SI3bIKA B
€CTECTBEHHOHAYYHBIHN S3BIK U
€ro oOUIeKyIbTYypHOE
3HauEHUeE.

VYcraHaBIMBaTh COOTBETCTBUE
MEX1y CTapUHHBIMU
PYCCKUMH €IMHULIAMU 1
€AMHUIIAMH U3MEpPEHUs
(U3UYECKUX BEIMYUH
HEKOTOpBIX cTpaH n CU.

14

EctecTBEHHO-
Hay4HbIC TTOHATHUS,
3aKOHBI U TEOPHH.

XapakTepu3oBaTh U
KOHKPETU3HUPOBAThH
BOKHEHUIIINE KATETOPUH
TEOpUU MO3HAHUS: TIOHATHS,
3aKOHBI, TEOPUH, - HA OCHOBE
MarTepHraia OCHOBHOM IIKOJIbI
1o GU3HNKEe, XUMHH H
OroJIOTHHI

15

EctecTBeHHO-
Hay4JHasi KapTHHA
MHpa.

XapakTepru30BaTh Ha OCHOBE
JIeAYKIIMHU o011ee
MPEICTABJIICHHE O HAyYHOUH
KapTUHE MHUpPA, YaCTHOE — O
€CTECTBEHHOHAYyYHOU KapTHUHE
MHpa ¥ SAUHHUYHOE — O
MPEJMETHOM KapTUHE MHPA.
PackpbiBaTh CTpyKTYpY
EHKM u B3auMOCBS3b €€
yacTeil Ha KOHKPETHBIX
npuMepax u3 GU3UKU, XUMUU
1 OHOJIOTHH.
XapakTepru30BaTh SBOTIOIHIO
EHKM..

Konkperuzupoatb
MPUHIIMIIBI, OTPAXKAIOIIHE
B3aHMOCBS3b
(dbyHIaMEHTAIbHBIX TEOpUH HE
TOJIBKO Ha
€CTECTBEHHOHAayYHOM, HO U Ha
T'yMaHUTapHOM y4eOHOM




MarepHae.

16 Mupsl, B KOTOpBIX Knaccupunuposats

MBI JKUBEM OKpYXaIOLUi MUp HA Mera-,
MakKpo- U MUKPOMHUPBHI (B TOM
YHUCJie U HAHOMHUD).
Jloka3bIBaTh OTHOCUTEIHHOCTD
3TOH KITacCHU(pHUKALINH.
XapakTepru30BaTh IBOJIFOLUIO
Pa3IUYHBIX IPUOOPOB IS
W3Y4YCHUSI MUPOB.

OnuceiBaTh MOJIEKYJIIPHOE
pacro3HaBaHHUE U €ro
3HAYCHHE B IPUPOJC U KU3HU
YeJI0BEeKa.

[Iporao3upoBarts nmapaMeTpsl
¥ BO3MOKHOCTH
KOMITHIOTEPOB OyayIIIEro.

17 [IpakTnueckas [IpoBOAUTE SKCIEPUMEHT C
pabota Ne3 COOJTIOICHUEM TEXHUKH
«Hab6monenwne 3a 0e30MmacHOCTH, HAaOIIOIaTh 3a
ropsIIEen CBeYehH» HUM, OLICHUBATh PE3YJbTAT

18 [TpakTrnueckas
pabota No4
«Haomronenue 3a
M3MEHEHUEM
COCTOSIHUS JIbJIa»

19 O000111eHNE 3HAHUN 0O0001aTe OCHOBHEIE
0 TeMe CBEJICHMSI 10 KOHKPETHOM
«EcrecTBO3HaHUE U npoOieMaTuke, BBIIEISTh U
METO/1bl IO3HAHUS XapaKTepU30BaTh BKHEHUIINE
MUpay MOHSTHSI, 3aKOHBI U TEOPUU

20 KontponbHas padoTa AHanu3upoBaTh COOCTBEHHBIS
Nel no Teme: JOCTHKEHHS B IO3HAHUU
«EcTecTBO3HaHUE U €CTECTBO3HAHMSI U METOJIOB
METO/IbI IO3HAHUS €ro no3HaHus. AHAIU3UPOBATH
MHUpa» pe3yabTaThl KOHTPOJIbHON

paboThl U yTEeH TOCTHKEHUS
JKEJIaeMOTo ypOBHS
YCIIEITHOCTH.

III | MeramupOcBoeHue OKTs0pS -
KOCMOCA H ero poJib Hos6pb
B KH3HU
yeJioBeYecTBa

21 OcBoeHue kocMoca 1 OnuceIiBaTh XpOHOJIOTHIO
€ro poJib B )KU3HU OCBOEHHS KOCMOCa.
YeJIoBeYeCTBa OueHuBaTh poib U3Y4ECHUS

KOCMHMYECKOTO MPOCTPAHCTBA
JUISl 4YeTIOBEYECTBA. .

22 Bxnan O1neHuBaTh BKIaJ
OTEYECTBEHHOU OTEYECTBEHHON HAYKU B
HayKy B pa3BUTHE pa3BUTHE KOCMOJIOTHH.
KOCMOJIOTUH AHaNMM3UpPOBATh BKIIA]

OTCYCCTBCHHBIX YUCHBIX B
MHPOBYHO KOCMOHABTUKY
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AcTpoHOMMUS KaK
Hay4YHbIH QyHIaMEHT
OCBOCHHSA
KOCMHYECKOTO
IPOCTPAHCTBA.

XapakTepu3oBaTh
XPOHOJIOTHIO
aCTPOHOMHYECKHUX
IIPEACTABICHUN U OTKPBITUI
Ha OCHOBE 3BOJIIOIIUU
MPEACTABICHUN O CUCTEMAX
MHpa: T€OLEHTPUYECKOH,

AHTPONOLEHTPUYECKOM;
TreJIMOLUECHTPUYECKOM. .
24 - | Beenennasi: Teopust OnuceIBaTh U3MEHSIOILYIOCS
25 BO3HUKHOBEHMS, Bcenennyro Ha ocHOBE
CTPYKTYypa, COCTaB, ¢du3uUecKoil apryMmeHTanun
JBOJIIOLIHSL. (pabotel A. DiiHmiTelHa, A.
®puamana, K. Jonnepa, B.
Crudepa u O. Xab6na) u
TEOpPUU bONBIIOTO B3pHIBA.
XapakTepu3oBaTh OCHOBHBIE
CTPYKTYPHBIE JIEMEHTHI
Bcenennoii. Mcnons3oBath
OCHOBHBIE aCTPOHOMHUYECKHE
€MHUIIBI PACCTOSIHUSL.
AHaNM3UpoBaTh HEKOTOPHIE
Ha3BaHMsI CTPYKTYPHBIX
31eMeHTOB BeeneHnHoi.

26 | PakeroHocuTenw, XapakTepru30BaTh 3HAYCHHUE
HCKYCCTBEHHbIE paKeTOHOCUTENEH,
CIyTHUKH, HCKYCCTBEHHBIX CITYTHHUKOB,
opOuTaIbHBIE OpOUTaTBLHBIX CTAHIINHN,
CTaHIIHH, MJIAHETOXOJIOB,
TJIAHETOXO/IBL. .MEKIIJTaHETHBIX

ABTOMAaTHYECKUX CTAaHIIUH B
pa3BUTUU MIPEJCTABICHUMN O
kocMoce. OnuchIBaTh
OCHOBHBIE XapaKTEPUCTUKU
PaKETOHOCUTENIEH,
HCKYCCTBEHHBIX CITYTHHKOB,
OpOUTANIbHBIX CTAHIIUMH,
IJIAHETOXOIOB,
MEXKIUTaHETHBIX
ABTOMATHYECKUX CTAHIUH.
27 Hcnonb3oBanue OueHuBaTh 3HaYEHUE
CIyTHUKOBBIX CITyTHUKOBBIX CUCTEM B
cucteM B chepe pa3BUTUU UH(GOPMALTMOHHBIX
MH(pOPMALMOHHBIX TEXHOJIOTUH.
TEXHOJIOTUH.

28 | CoBpemeHHbIE OneHuBaTh 3HaYEHUE HAYYHO
Hay4yHO- — UCCIIEIOBATENIBbCKUX
HCCIIEIOBATEIIbCKHE IIPOrpaMM B IIpoLecce
IIPOrPaMMBI 110 M3Yy4EHUsl KOCMOca.
U3Y4EHHIO KOCMOCa U
UX 3HaYCHUE.

29 [Tpo6Gnemsl, OnenuBaTh BKJIaJ MUPOBOTO

CBsA3aHHBIC C
OCBOCHHUECM KOCMOCA,

co0011eCTBA B BOIIPOCHI
OCBOEHHSI KOCMHYECKOTO




U IIyTH UX PELLICHMUS.

IIPOCTPAHCTBA.

MexnyHapoaHoe AHanm3upoBaTh MPOOIIEMBI,
COTPYJHUYECTBO CBS3aHHbBIE C OCBOCHUEM
KOCMOCA.

IV | O6os0uxkn 3emin: 12 Hos6ps -
aurocdepa, HexaOpb
ruapocdepa,
armocgepa

30 — | Crpoenue 3emin. 2 XapaxkTepru3oBaTh BHYTPEHHE

31 Jlutocdepa. CTpoeHUE 3eMITH U

XUMUYECKUN COCTaB €
yacTe.

OnuceIBaTh CTPOEHUE U
cocTaB JuTOC(hEpH! U
yCTaHaBJIMBATh TIPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXTY
HapyIIEHUEM €€ CTPYKTYpbl U
IPUPOIHBIMH KaTaKITH3MaMH
CooTHOCUTH OaIbI
3emierpsicenus no [lkane
Puxrepa u ero nocnencraus

32 [IpakTnueckas 1 [IpoBOAUTH SKCIEPUMEHT C
pabota Ne5 COOJTIOICHUEM TEXHUKH
«3yuenne 0e301macHOCTH, HAOII0IaTh 32
KOJUIEKITH TOPHBIX HUM, (PUKCHPOBATH
OpPOI» pe3yNbTaThl U

HUHTEPIPETHUPOBATH HX.
33 I'uapocdepa. 1 XapakTepu3oBaTh COCTAB
OxeaHbl 1 MODS. ruapocdepbl U KPyroBopoT

BOJIbI.
Knaccudummposats Mops 110
pa3IMYHbIM PU3HAKAM.
OpueHTupoBarhCcs B
BBIIAIOIIUXCS TPOU3BEIACHUSIX
1300pa3UTEIHLHOTO UCKYCCTBA,
MY3BIKH U JIUTEPATypPhI,
CBS3aHHBIX C MOPCKOM
TEMATUKOM.

34 Boapbl okeaHoB u 1 XapakTepu3oBaTh COCTaB U

MOPEH.

CBOMCTBA OKEAaHUYECKOH 1
MOPCKOM BOJBI.

CBA3bIBaTh COJIEPIKAHUE
IIPUMECEN U KOJIMYECTBEHHYIO
XapaKTEPUCTUKY COJIEHOCTH
BOJIbI — IPOMUILIE, - C LIBETOM
Y CBOMCTBaMH MOPCKOM BOJIBI.
OueHuBaTh MUPOBBIE 3aM1achl
U reorpaduvecKoe MoJIoKeHne
IIPECHOM BOJBI.
YcranaBauBaTh 3aBUCUMOCTh
MEK1Y MOPCKUMHU TEUYECHUSIMU
W TUTIOM KJIMMAaTa.
AHanu3upoBaTh MPUYUHBI




IPUJIMBOB U OTJIMBOB.

35

Boapl cymu.

XapakTepu30BaTh HA3EMHbIE
Y TIO/I3€MHBIE BOJBI CYIITU U
MOKa3bIBaTh OTHOCUTEIBHOCTD
TaKoTO JICJICHUS Ha IpUMeEpe
POIHUKOB, T€U3EPOB U
MUHEpaIbHBIX UCTOYHHUKOB.
Knaccudumnupoartb
MUHEpaIbHbIE HCTOYHUKH, U
OIICHUBATh UX 3HAYCHUE.
OrnuceIBaTh KapCThl U UX
XUMUYECKHNE aHTOHUMBI —
npoiieccbl 00pa3oBaHus
CTAJIAKTUTOB U CTAJIarMUTOB.
VYcranaBnuBaTh 3aBUCUMOCTh
MEXy aHOMaJIbHBIMU
CBOMCTBAMHU BOJbI U
CYIIIECTBOBAaHUEM KH3HU Ha
3emie, a TakKe
dbopMupoBaHHEM KIMMaTa Ha
TJIaHETE.

36

Atmocdepa. Ilorona.

XapakTepu3oBaTh COCTaB
atMoc(hepsl, € 4aCTH U UX
3HAUCHUE B )KM3HM IJIAaHETHI.
AHAIH3UPOBATH IPUIUHBI
030HOBBIX JIbIP U TAPHUKOBOTO
a¢ddexTa u MpOrHO3UPOBAThH
MOCJIEJICTBUS TaHHBIX
SIBJICHUI.

VYcraHaBiuBaTh
MEXIPEIMETHbIE CBS3U Ha
puMepe MOHITUN «II0T0a» U
«KIIAMAT»

37

AtMmocdepHoe
naBiieHue. Berep.

XapakTepus3oBaTh
aTMoc(epHOe TaBJICHUE,
IIUKJIOHBI ¥ AaHTUIIMKJIOHBI,
atMocdepHbIe PPOHTHI.
OnwuceIBaTh COCOOBI
U3MepeHus: aTMoCc(hepHOTO
JIaBIICHMS,
Knaccudunuposats BeTpa u
OIICHUBATh OIMACHOCTH U
TIOCJIC/ICTBUS CUJIBHBIX BETPOB:
TailyHOB, yparaHos,
cMepueit, TOpHaz0, OOpHI.
AHanM3upOBaTh CHITy BETpa B
COOTBETCTBUU CO IIKAJION
Bodopra.

38

BrnaxHocTb BO3ayXa.

XapakTepru3oBaTh BIAXKHOCTh
BO3/1yXa U €€ HOPMaTHUBBI.
OnuceiBaTh U3MEPEHUE
BIIQXKHOCThH aTMOC(EPHI C
MOMOILIbIO TUTPOMETPOB U
MICUXPOMETPOB.




O1leHMBaTh BIMSIHUE
BJI&KHOCTH Ha KJIUMAaT U
CaMOYyBCTBUE JIIOJICH.
O060011aTh MOTYyYCHHBIC B
OCHOBHOM IIIKOJIE CBEJICHHS 00
o0akax u ocajkax.
OpueHntupoBartbcs B
BBIJIAIOIINXCS TPOU3BEICHUSIX
M300pa3UTEIbLHOTO UCKYCCTBA,
MY3BIKH U JIATEPATYPHI,
CBSI3aHHBIX C TEMaTHKOMN

ypoKa.

39 [IpakTnueckas 1 [IpoBOAUTE SKCIEPUMEHT C
pabota Neb COOJIIOICHUEM TEXHUKH
«3yuenue 0e301acHOCTH, HAOII0IaTh 3a
napamMmeTpoB HUM, QUKCHPOBATH
COCTOSIHUS BO3/yXa B pe3yAbTATHI U
KaOuHeTe» MHTEPIPETHPOBATH HX.

40 O6061eHne 1 0O06001maTh OCHOBHbIE
Marepuaia CBEJICHUS I10 KOHKPETHOM
«Meramup. npoOiieMaTuKe, BBIIENIATH U
O60m0uKky 3emIn» XapaKTEPU30BaTh BaXKHEUIIINE

TIOHSTHS, 3aKOHBI U TCOPHUH.

41 Kontponbras padota | 1 [IpoBoauth pedaexcuro
No2 «Meramup. COOCTBEHHBIX JOCTH)KECHU B
O6omouku 3emn: M3YYECHHUH T€OJIOTUYECKHUX
nurocdepa, 00071049€eK 3eMJIH.
ruapocdepa, AHaNM3UpOBaTh PE3YNIbTATHI
atMocdepar KOHTPOJIBHOW pabOThI U

BBICTPauBaTh MyTH
JTOCTHKEHUS KEIaeMOro
YPOBHS YCIEHIHOCTH.

\ Maxkpomup. Hayka | 23 Jexabpsn -
00 oKpy:Kawomen deBpanb
cpene. buocdepa.

42 ’Kuznb, cBOMCTBa 1 XapakTepu3oBaTh MPU3HAKU

ZKHUBOTI'O U UX
OTHOCHUTCJIIBHOCTbD.

’KHBOTO M JIOKa3bIBATh MX
OTHOCHUTEIBLHOCTH Ha
pUMepax U3 HeXKHUBOM
IPHUPOJIBI, 4, CIIEIOBATEIBHO,
0000111aTh COBOKYITHOCTD
TaKHUX MPU3HAKOB MPHU
OTIPE/ICIICHUH KHBOTO.
OOBACHATH TPH Hayaja
TEPMOTUHAMHUKH.
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IIpoucxoxaenue
YKU3HHU Ha 3emie.

XapakTepu3oBaTb OCHOBHBIE
TUIIOTE3bl IPOUCXO0KICHUS
KU3HU Ha 3emie. PackpsiBath
OCHOBHBIE 10JIOKEHUS
IIPOUCXOXKACHUS KU3HU Ha
3eMJie COIIacHO KoalepBaT
Hoil Teopun A.M1.Onapuna -
Hx. b. XonnenHa.
VYcraHaBivBaTh NPUYNHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH
JIOTUYECKYIO LIENb
pacCyxJIeHUI U
JI0Ka3aTeNbCTB.
B3anmoneincTBoBarte B rpynie
B IIPOLIECCE MOJEMHUUYECKOTO
BBICTYIUICHUS.

44

XUMHUYECKUHA COCTAB
KIICTKH.

Jloka3pIBaTh, 9TO Ha ATOMHOM
(371eMEHTHOM) YpOBHE
pa3Inuui MEXy XMMUYECKON
Opra"u3aruen )KUBou 1
HEXUBOW IPUPOJIBI HET — ITH
pa3uurs HAYNHAIOTCS HA
MOJIEKYJISIPHOM yYPOBHE,
cJIeIOBaTEJIbHO, OH U
SIBJISICTCS] IEPBBIM YPOBHEM
OpraHu3aluu KUBOU
MIPUPOIBI.

XapakTepu3oBaTb Makpo- U
MHKPOAJIEMEHTHI B
XUMHYECKOW OpraHu3aiuu
JKU3HU.

Onpenensarb OeIKu, KUPHI,
YIJIEBOJbI M HYKJICHHOBBIE
KHUCJIOTBl U XapaKTepU30BaTh
UX POJIb B )KU3HHU KJIETKH.
DKCIepUMEHTAIIBHO
UICHTU(OUIIUPOBATH OCIIKU U
YTJIEBOIBI.

45

IIpakTrueckas
pabota Ne 7
«Pacnio3znaBanue
OpraHUYEeCKUX
COEIMHEHUI

[IpoBOIUTH SKCIIEPUMEHT C
COOIOIEHUEM TEXHUKH
0€e30I1aCHOCTH, HAOIIOIaTh 3a
HUM, GUKCHPOBATH
pe3yiIbTaThl U
UHTEPIPETHPOBATH HX.

46

YpoBHU

OpraHu3aluu XKU3HU.

XapakTepu3oBaTh YpOBHU
OpraHMu3aliy )KU3HU Ha 3eMJle
Ha OCHOBE Ba)KHEWUIINX
MOHATUN Kypca OCHOBHOU
HIKOJIbI (TKaHb, OpraH,
CHUCTEMA OPraHOB, MOIYJISILINS,
BU]).

AHanu3upoBartb
CYLIECTBEHHBIE ITPU3HAKU
KaXJ0r0 YPOBHSI.
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[Ipoxapuots! u

XapakTepu3oBaTh ABa

9yKapuoThl Ha/II[APCTBA JKUBBIX
OpPraHu3MOB — IPOKAPUOTHI U
9YKApHUOTBHI, - HA OCHOBE
0COOEHHOCTEH CTPOCHHS UX
KJIETOK.
PackpsiBaTh posb OakTepuii B
IPUPOJIE U )KU3HU YEJIOBEKA Ha
OCHOBE 0COOEHHOCTEN
CTPOCHHS U
KU3ZHEJCSATEbHOCTH.
PackpsiBaTh poJIb
[IMaHOOAKTEepHUil B IPUPOJIE HA
OCHOBE 0COOEHHOCTEM
CTpOEHUS U
KU3ZHEJCSATEbHOCTH.
CpaBHHBATh POKAPUOTHI U
SYKapUOTHI

48 [IpakTnueckas [IpoBOOUTE SKCIEPUMEHT C
paborta Ne 8 COOJTIOICHUEM TEXHUKH
«3yuenue cTpoeHus 0e30macHOCTH, Ha0II01aTh 32
PacTUTENbHOU U HUM, QUKCHPOBATH
KUBOTHOM KJIIETKI» pe3yNbTaThl U

49 [IpakTnueckas HUHTEPIPETUPOBATH UX.
pabota Ne9
«3yuenue
MHUKPOCKOTIMYECKOTO
CTPOEHUS JKUBOTHBIX
TKaHE»

50 Knerounas teopusi. XapakTepru30BaTh OCHOBHBIE
[Ipocreitmue. MOJIOKEHUS KIETOYHOU
Bupycsr. TEOPHUH.

OrnuceiBaTh Ha OCHOBE
CBEJICHMI 110 OMOJIOTHH U3
OCHOBHOM IIKOJIBI
MPOCTEHIINX U BUPYCHI, a
TaK)K€ HMX 3HaYCHHE B
MPUPOJIC U )KU3HH YEIOBEKa.
Paznuuath BUpycHbIE U
rpuOKOBbIe 3a001€BaHU
YeloBeKa U COONI0IaTh MEPhI
pOUITAKTHKH.

51 [IpakTuueckas [IpoBOAUTE 3KCIIEPUMEHT C
pabota Ne 10. cOOMI0OICHNEM TEXHUKHU
N3ydeHne noseneHus 6e3011acHOCTH, HaOII01aTh 3a
pOCTeHIINX HUM, QUKCHPOBATH
MPOCTEHIINX MOA pe3ynabTaThl U
MHUKPOCKOTIOM B UHTEPIPETHPOBATH HX.
3aBHCUMOCTH OT OnuceiBaTh U 0OBACHATH
XMUMHUYECKOTO NOBEJICHUE MPOCTEHIINX B
cocTaBa BOAHOM 3aBUCUMOCTHU OT XUMHUYECKOTO
CpEJbl. COCTaBa BOJHOMU CPEJIBL.

52 [TonsaTHE XapakTepu3oBaTh




OUOJIOTUYECKOU
SBOJIOLMH.

OMOJIOTMYECKYIO 3BOJIIOIUIO U
ee MpU3HaKH.

CpaBHUMBATH TJIaBHBIC
HaIPaBJICHUS IBOJIIOLUU:
OMOJIOTUYECKUI ITporpecc u
OMOJIOTHYECKUI perpecc.
Bb11ensiTb OCHOBHBIE 3TaIIbI
HBOJIIOLUN PACTCHUHN U
KUBOTHBIX.

OnwuceIBaTh OCHOBHBIE 3TAIIBI
AQHTPOIIOreHEe3a.

53-
54

OBOIIOLMOHHASA
TEOPHS.

VYcraHaBiMBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U B
CTPYKTYype JAapBUHU3MA.
XapakTepru30BaTh OCHOBHBIE
MOJIO’KEHUS CUHTETHUECKOM
TEOPUH IBOJIIOLIUU.
OnuceIBaTh 3IEMEHTapHbIE
9BOJIIOIIMOHHBIE (DAKTOPBI
(IBMIKYIIME CHUJIIBI) SBOJIIOIMH.
CpaBHHMBaTh MHUKpO- U
MaKpO3BOJIIOLHUIO.
Knaccudunuposats u
XapaKTepu30BaTh BUIBI
OOpBbOBI 32 CYIIIECTBOBAHHE U
(hOpPMBI €CTECTBEHHOTO
oTOopa.

55

CoBpeMeHHbIE
METO/IbI
noAJIep>KaHust
YCTOWYUBOCTH
OHMOreO1IeHO30B U
HCKYCCTBEHHBIX
9KOCHCTEM

XapakTepru30BaTh 3KOJIOTHIO
Kak HayKy OTnuchIBaTh
9KOJIOTHYECKYIO CUCTEMY.
AHanM3upoBaTh YPOBEHb
CTaOMIIBHOCTH OMOTEOIIEHO3a

56

IInmessie menu.
OKonoTHs.
DKOJIOTHYECKHE
(hakTophI.

OnuceIBaTh MUIIEBBIC LIEMU U
MUIIEBbIE CETH.
KnaccudunupoBats KUBBIX
CYIIECTB 3KOCUCTEMBI 10 POJIU
B OUIIEBOU LIEMU
(pOIYLIEHTHI, KOHCYMEHTHI U
PENYLIEHTHI) U TUITY TUTAHUS
(aBTOTPO(BI ¥ TeTEPOTPOdHI).
I'paduuecku otoOpaxarsb
9KOJIOTHYECKHUE MTUPAMHU/IBI.
Knaccudumnuponats
9KOJIOTHYECKHE (aKTOPBHI.

57

IIpakTrueckas
pabota Ne 11.
«3yueHne
B3aUMOCBS3€EH B
HCKYCCTBEHHOH
9KOCHUCTEME —
aKBapuyme u

[TpoBOIUTH SKCIIEPUMEHT C
COOIOICHUEM TEXHUKH
0e30macHOCTH, HAOII0IaTh 32
HUM, (PUKCUPOBATH
pe3yJIbTaThl U
UHTEPIPETHUPOBATH UX.




COCTaBJIEHHUE 1IeNel
IINTAHU)).

58 | buocoepa. XapakrepuszoBats Ouochepy u
Hoocdepa. €¢ TPaHMUIIbIL.

Texnocoepa. BoigensaTs orpaHUYHUBAONINE
(daKTOpPHI BEpXHEH U HIKHEH
rpaHul ounochepsl.
OnuceiBaTh OCHOBHBIE
MOJIXOJIbI B YUSHUU U O
omnocdepe.

AHaNMM3UPOBATH TPUYUHBI,
MOCIICZICTBYS H TIPEIIaraTh
MyTH PEIICHUS TJI00aTHHBIX
9KOJIOTMYECKHUX MpobiieM

59 CemuHap Ha TeMy: Haxomauth ¢ momorsto
«DKOJIOTHUECKHE Pa3TUYHBIX CPEJICTB,
poOIEeMBI BBIJICTISITh, CTPYKTYPHPOBATH
COBPEMEHHOCTH» U TIPE/CTaBIISATH B BUJIE

TOTOBOTO MPOaYKTa
(cooOu1eHus 1 Mpe3eHTaIIH )
HE0OX0AUMYI0 HH(GOPMAITHIO.
VYcraHaBiMBaTh NPUYNHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH
JIOTHYECKYIO TeITh
paccyxJIeHHUI u
JTIOKa3aTeNbCTB.
B3anmoaeiicTBoBaTh B rpyIine
B [IPOLIECCE BBICTYILJICHUS.

60 [Ipo6iembl 0TX010B 3HaThH BAILI OTXOIOB.

U 3arpsi3HEHUS AHaNM3UpPOBATh UCTOYHUKU

OKpY’Karollel cpe/ibl 3arpsi3HEHUs OKpyKarouei
CpEJIbl.

61 [IpakTuueckas [IpoBOIUTH SKCIIEPUMEHT,
pabota No 12. (bUKCHpPOBaTh pPe3yIbTaThl U
N3yuenue ObITOBBIX UHTEPIPETUPOBATH HX.
oTtxo0/10B. Pa3zpaboTka OneHuBath 3Ha4YCHUE
MIPOEKTa Pa3IeIbHOTO YTUIU3ALUU U TIepepaboTKu
cbopa mycopa. OBITOBBIX OTXOJIOB.

62 B3aumocss3b 3HAKOMSATCS C MOHATUUHBIM
COCTOSIHUS anmnapaToM Mo JaHHOI
OKpY’KaroIel cpe/ibl TEeMaTUKe
U 3JI0POBBS YETIOBEKA YmeTh pabotath ¢

pa3gaToyHbBIM MaTepUaIoM

63 O06o006uieHne O0600611aTh OCHOBHBIE
Marepuana rno Teme CBEJICHHSI 10 KOHKPETHOU
«Makpomup» npoOieMaTuKe, BBIIEISTh U

XapaKTepu30BaTh BOKHEHUIITNE
MOHSITHSI, 3aKOHBI i TEOPHUH.
64 KonTtponsHas pabora [IpoBoauTh pedexcuto

Ne3
«IIpoucxoxenue

COOCTBEHHBIX JIOCTHIKCHUI B
N3YUCHUHN I'COJIOTUYCCKUX




JKM3HU Ha 3eMiie.
YpoBHH
OpraHHU3aIUH KU3HU.
OCHOBBI 3KOJIOTHH.

000J10ueK 3eMITH.
AHamU3MpOBaTh PE3yIbTATHI
KOHTPOJILHOHM paboTHI U
BBICTPANBATh IyTH

OBOJIIOLMOHHAS JOCTHUYKEHUS JKEIaeMOTo
TEOPHUSD YPOBHS YCIIEITHOCTH.

VI | Adnornyeckue 28 ®eBpais -
dakropsbl Arnipenb
NpHCNoco0JIeHHOCTh
K HUM KHBBIX
OPraHu3MoB.

65- | OcobenHocTH 2 XapakTepu3oBaTh

66 knumata Poceun. ocobeHHocTu kiaumara Poccun
30Ha apKTHYECKUX U e¢ MPUPOTHBIX 30H.
MYCTBIHB, TYHJIP YcraHaBIMBaTh B3aUMOCBSI3U
JIECOTYHAP. MEXIy OCOOEHHOCTSIMU

MPUPOJTHBIX 30H H
PUCTIOCOOTIEHHOCTHIO )KUBBIX
OpPTaHW3MOB K YCJIIOBHSIM
oOuTaHUSI.

Haxoautes ¢ moMomisro
Pa3TUYHBIX CPEJICTB,
BBIJICTISITh, CTPYKTYPHPOBATH U
MIPEJICTABIISITh B BUJIC
TOTOBOTO MPOJYKTa
(cooOIIeHMS ¥ TPE3CHTAITHH )
HEO0OX0AUMYIO HH(GOPMAITHIO.
B3anmopeiicTBoBaTh B rpyIine
B [IPOLIECCE BBICTYIIJICHUS

67 [IpakTnueckas 1 [TpoBOIUTH SKCIEPUMEHT C
pabota Nel3 COOIIOIEHNEM TEXHUKHU
«U3yuenue 0e30macHOCTH, Ha0II01aTh 32
MIPUCTIOCOOIEHHOCTH HUM, QUKCUPOBATH
OpPraHU3MOB K cpeie pe3yabTaThl U
oOUTaHUS MHTEPIPETHUPOBATH HX.

68 DJIeKTpOMarHuTHas 1 XapakTepu3oBaTh
MpHUpo/ia CBeTa buznyecKyo Npupory cBeTa

(BOJTHOBBIE U KOPIYCKYJISIPHBIE
CBOWCTBA).
OnuceiBaTh HIKATY
ANEKTPOMArHUTHBIX BOJIH JIK.
Makcseiuia.
OneHuBaTh 3HaYCHHUE KAXKJOTO
U3 TUANa30HOB ATOU IIKAJIbI
VIS IPUPOJABI U KU3HU
YeJI0BeKa.

69 OnTnueckue 1 XapakTepu3oBaTh 3aKOHBI

CBOMCTBA CBETa

pacmpoCTpaHeHus CBETa
(oTpakeHus ¥ MPETOMIICHHS)
U DKCTIEPUMEHTATHHO
MOATBEPXKIATh UX.
AHanM3upoBaTh BIUSHUE
(bakTOpOB, BIAUSIOMINX HA
MOKa3aTeNb MPEIOMIICHHUS.




Jloka3bIBaTh BOJTHOBYIO
MPUPOY CBETA.

70

[IpakTuueckas
pabora Nel4
«M3yueHue
BOJIHOBBIX CBOMCTB
CBETa»

[IpoBOAUTE SKCIIEPUMEHT C
COOIIOICHUEM TEXHUKH
0€e30I1aCHOCTH, HAOIIOATh 3a
HUM, (PUKCUPOBATH
pe3YNIbTATHI U
UHTEPIPETHUPOBATD UX.

71

Ceer n
MPHUCIIOCOOIEHHOCTD
K HEMY )KHBBIX
OpraHU3MOB.

PackpsiBaTh posb cBETa, Kak
abuoTmueckoro (akropa JuIs
doToCHHTE3a M OpTraHU3AIUH
OMOPUTMOB KUBBIX
OpraHu3MOB.
KnaccudumupoBats pactenus
110 OTHOIIIEHHIO K CBETY.
AHanu3upoBaTh poJib CBETA B
OpPHUEHTAITUH KUBBIX
OpPraHnu3MOB B OKpYXKaromen
cpeze.

XapakTepu3oBaTh
OMOJIFOMHUHECILICHIINIO U €€
pOJIb B )KHM3HH )KHUBOTHBIX.

72

[TpakTuueckas
paborta Nel5
«3yuenue
M300pakeHMUS,
aBaeMOTI0 JUH30I»

[IpoBOAUTH 3KCIEPUMEHT C
COOIIOIEHNEM TEXHUKHU
0e30I1aCHOCTH, HAOIIONATh 3a
HUM, (PpUKCHUPOBATh
pe3yNbTaThl U
HUHTEPIPETUPOBATH HX.

73

Buyrpennsisa sneprust
MAaKpOCKOIMYECKOU
CUCTEMBI.

XapakTepru3oBaTh MEPBOE
HA4ajJo TEPMOJUHAMUKHU U
MOHITHE BHYTPEHHEH SHEPTUu.
PackpriBath
MPOrHOCTUYECKOE 3HAUYCHUE
TEPMOJIMHAMUKY JJI51
BO3MOYKHOCTH TPOTEKAHUS
buU3NYECKUX U XUMUYECKUX
MPOILIECCOB.

OnuceiBaTh TeIUIONEpeaady u
ee CrocoOBI.

OneHuBaTh 3HaYCHHE
TEIUIONEepeIaun UIsl MPUPOIbI
U JKU3HU YEJIOBEKA.

74

Tennosoe
paBHOBECHE.
Temmeparypa.

XapakTepu30BaTh BaKHEUIINE
HOHSTHS TEPMOJUHAMUKU
(KOJIMYEeCTBO TETJIOTHI,
yIEIbHAs TEIIOEMKOCTb,
TEMIIEPATYPA);

OnucelBaTh TEMIOBOE
PaBHOBECHE U aHAJIU3UPOBATh
€ro CMEILEHUE Ul Pa3IMUHbIX
TEPMOJUHAMUYECKUX CUCTEM.

75-

Temneparypa u

XapakTepu3oBaTh




76

MIPUCTIOCOOICHHOCTD
K HEN KUBBIX
OpraHu3MoOB

MEXaHU3Mbl TEPMOPETYIISALIUI
JKABOTHBIX U PACTCHUM.
Knaccupunuposats
KUBOTHBIX T10
TEMIIEPATYPHOMY PEKUMY U
OpraHu3MBbl 110
TEMIIEPATYPHOMY UHTEPBAIY
obuTaHusl.

AHanu3upoBaTh BIUSHUE
TEMIIEpPaTypbl Ha )KUBbIE
OpraHu3Mbl U
IPUCTIOCOOTIEHHOCTh UX K
ATOMY a0MOTUYECKOMY
dakropy.

OueHuBaTh 3HaYEHHE
TEMIIEPATYPHI IIsI XOPOILEro
CaMOYyBCTBHS Y€JIOBEKa.
HaxoanuTe ¢ moMomipo
Pa3IUYHbIX CPEJICTB,
BBIIETISITh, CTPYKTYPUPOBATh
U TIpEACTaBISATH B BUJIE
TOTOBOTO MPOJYKTa
(cooO11eHNH U MPe3eHTAINH )
HE0OX0AUMYI0 HH(GOPMAITHIO.
B3auMoeicTBoBate B rpymnie
B IIPOLIECCE BBICTYIICHUS

77

CtpoeHne MOJIEKYIIb
u pusnueckue
CBOMCTBA BOJIbI

Ha ocHoBe BHyTpH- 1
MEKIPEAMETHBIX CBA3EH
XHUMUHU ¢ OMOJIOTHEN 1
(bU3MKON TOBTOPUTH CTPOCHUE
MOJIEKYJIbI BOJBI (THITBI
XUMHUYECKUX CBS3EH).
XapakTepru3oBaTh
aHOMaJIbHbIC (PU3UYECKUE
CBOMCTBA BOABI U
pPacKphIBaTh €€ Pojib B
OpraHu3aIuy )KMU3HU Ha
3emie.

IIpencka3biBaTh
PacTBOPUMOCThH BEIIECTB B
Pa3IMYHBIX TUIIAX
pacTBOpPUTEIICH.

Jloka3pIBaTh C IOMOIIBIO
OTILITOB (PH3UYECKHE CBOHCTBA
BOJIBI.

78

IIpakTrueckas
pabota Nel6
«3mepenue
YAEIBHOU
TEIJIOEMKOCTH
BOJIBD»

[TpoBOAUTE SKCIIEPUMEHT C
COOIIOICHUEM TEXHUKH
0e30MmacHOCTH, HAOII0IATh 32
HUM, (PUKCUPOBATH
pe3yJIbTaThl U
UHTEPIPETHPOBATH UX.

79-
80

DNEeKTpOIUTHYECKas
IUCCOLIHAIHS

3aKpCHI/ITL OCHOBHBEIC
IMOJIOKCHHUA TCOPUU
3J'ICKTpO.HI/ITI/I‘-ICCKOI71




nucconumanuu (TO]1).
Knaccupunuposats
HEOpPraHMYECKHE BEIIECTBA B
ceete TOJI.

Jloka3bIBaTh
AIIEKTPOTIPOBOHOCTH
PacTBOPOB IEKTPOIHUTOB.

81 PactBopumocts. pH OrnuceiBaTh
KaK MoKa3aTelb KOJIMYECTBEHHYIO
Cpenbl pacTBOpa XapaKTEPUCTHKY PACTBOPOB C

MMOMOUIIBIO IOHSATHI
«pPacTBOPUMOCTHY» U
«MaccoBast J0Jis
pPacTBOPEHHOTO BEIECTBAY.
[ToBTOPHUTH pemeHne 3a1ad ¢
WCITOJIH30BAHNEM TOHSTHUS
«MacCOBasITIOJISA
pacTBOPEHHOTO BEIIECTBAY.
XapakTepru3oBaTh MOHATUE O
pH pacTtBOpa, Kak nmokasarens
€ro cpejpl.

OuennBatsh 3HaueHue pH
Pa3IUYHBIX KUJIKOCTEN IS
MIPUPOJIBI U KU3HH YEJIOBEKA.

82 XUMHYECKIE O000mares CBEIeHNs O

CBOMCTBA BOJIbI XUMHUYECKUX CBOMCTBAX BOJIEI
13 Kypca OCHOBHOM IIKOJIBI Ha
OCHOBE MEXKIPEAMETHBIX
CBsI3€l C XUMUEH.
XapakTepu3oBaTh MOHSITUE
«TUAPOJINU3 COJIEH» U JIBa €ro
citydas (COJIM CHIIBHOTO
OCHOBAHUS U CJIa00W KHCIOTHI
1 Ha000poT).

83 [IpakTuueckas [IpoBOIUTH SKCIIEPUMEHT C
pabota Ne 17 COOIIOIEHUEM TEXHUKHU
«3yueHue xecTkomn 0e30macHOCTH, Ha0II01aTh 32
BO/JIbl U YCTPaHEHUE HUM, GUKCUPOBATH
€€ JKECTKOCTH» pe3yabTaThl U

HUHTEPIPETHPOBATH HX

84 [IpakTuueckas [IpoBOIUTH SKCTIEPUMEHT C
pabota Nel§ COOIIOIEHNEM TEXHUKHU
«UccnenoBanue 0e30macHOCTH, Ha0II01aTh 32
Cpenbl pacTBOpa HUM, QUKCHPOBATH
COJIEH U CcoKa pe3yabTaThl U
pacTeHui» UHTEPIPETHPOBATH HX.

85 Bona - Ha ocHoBe nnTerpanumn
abuoTHYeCKUit €CTECTBEHHOHAYYHBIX
(bhakTop B KU3HU JTUCIUIUIAH PACKpPhIBaTh POJIb
pacTeHuii BOJIBI B Ouochepe.

KnaccupunuposaTs pacreHus
10 OTHOUIEHUIO K KOJIMYECTBY
BO/IbI B OKpYKAIOLIEN Cpelie.
AHanM3upoBaTh pPoOJIb




THAPOJIN3a U B
OMOXMMHMUYECKHX TTpoIeccax
JKMBBIX OpPraHM3MOB.

86

Kondepenmus mo
TeMe «Bona —
aObMOTHYECKHIA
(baxTop B KU3HU
’KHBBIX OPraHU3MOB)

Haxoauthk ¢ nomoisro
pa3IMYHBIX CPEICTB,
BBIJICJIATh, CTPYKTYPHUPOBAThH
U TIPEJICTABISATH B BHJIE
FOTOBOTO MPOAYKTa
(cooO1eHus 1 Mpe3eHTaL1H )
HE00X0IMMYI0 HH(POPMAIHIO.
YcraHaBiMBaTh
NPUYHHHOCIIEICTBEHHBIC
CBSI3U, CTPOUTH JIOTHYECKYIO
LENb PAaCCyKJICHUN U
JIOKa3aTeNbCTB.
B3anmopelictBoBate B rpymie
B [IPOLIECCE BBICTYIUICHHUS.

87

Conu Kak
a0MOTHYECKUI

(bakrop

Knaccudunuposats comnu.
XapakTepu3oBaTh
NPUMEHEHHE KUCITBIX H
OCHOBHBIX COJIEH B
POMBIIIICHHOCTH
AHanM3UpoOBaTh POJIb COJIEH
KaK abnoTuueckoro ¢gaxropa
JUISL )KUBOTHBIX (OCOOEHHO
BOJIHBIX) U PACTCHHIA.
OueHuBaTh Bpell, KOTOPBIM
MO>KET IPUYUHUTD
HCIIOJIb30BAaHUE KECTKOM BO/JIBI
B [IPOMBIIIIJIEHHOCTH U OBITY

88

TTouBa xax
a0MOTUYECKUI

(haktop

KraccugunupoBath MOYBHI,
XapaKTepu30BaTh UX
3HAYCHHUE B MPHUPOJIE, KAK
abuoTHdeckoro ¢akropa.
OrneHMBATH 3HAUYCHHE TTOYBHI B
NPUPOJIC U )KU3HU YEIIOBEKA.
AHaTM3UPOBATH MPUIHUHBI
YXYIIEHUS TUI0I0POTUS
TIOYBBI.

89

IIpakTrueckas
pabora Nel9
«M3yueHue cocraBa
MIOYBBI»

[IpoBOIUTH SKCIIEPUMEHT C
COOIIOIEHUEM TEXHUKH
0€e30I1aCHOCTH, HAOIIOIaTh 3a
HUM, GUKCHPOBATH
pe3yabTaThl U
UHTEPIPETHPOBATH HX.

90

buortnueckue
(baxTOpsI

XapakTepus3oBaTh
OHMOTHYECKHE
B3aMMOOTHOIICHUS MEKTY
OpraHu3MaMU U MIPUBOJIUTH
PUMEPBI TAKUX OTHOIICHUH.
OOBACHATHL OTHOCHTEIHHOCTH
BpEJia U MOJIb3bI JIs
OpPraHu3MOB, Y4aCTBYIOIIUX B
OMOTHYECKUX




B3aMMOOTHOIIICHHAX.

91 O06o06mIeHue mo Teme 0O06001aTh OCHOBHEIE
«AbuoTHueckue CBEJICHHSI 10 KOHKPETHOM
(bakTopsl U npoOyieMaTuKe, BBIICIATH U
MIPUCTIOCOOIEHHOCTh XapaKTepU30BaTh BOKHECHUIITNE
K HUM UBBIX MOHSITHSI, 3aKOHBI i TEOPHUH.
OpPTaHU3MOBY

92 | KonTponbHas padboTa [IpoBouTh peduekcuro
Ne4 «AGuoTnueckue COOCTBEHHBIX JOCTHKCHUM.
(dakTophl U AHANMHM3UPOBATH PE3YIIBTATHI
MIPUCTIOCOOJICHHOCTh KOHTPOJIBHON PaOOTHI U
K HAM UBBIX BBICTPanBaTh IyTH
OpPraHU3MOBY JTOCTHKCHHS JKETTaeMOTO

YPOBHS yCIIEITHOCTH.

VII | [IpocTpaHcTBO H Armpens - Mait
BpeMs

93 [TonsiTus XapakTepu30BaTh 3BOJIIOLUIO
MPOCTPAHCTBA U MIPEICTABJICHHH O
BpEMEHU MPOCTPAHCTBE U BPEMECHH Ha

OCHOBE KJIaCCUYECKOM
Mmexaauku Heiorona, CTO u
OTO.
OOBACHATH B3aUMOCBSI3b
MacChl U DHEPIHH, KaK
CJIEJICTBUE TEOPHH
OTHOCHUTENIbHOCTH.
94- | buopuTtmsl XapakTepru30BaTh pa3InyHbIE
95 TUIIBI OMOPUTMOB Ha OCHOBE
MIPUMEPOB Y pPACTEHUN U
YKUBOTHBIX.
OueHuBath posib OHOPUTMOB
JUIS 3/I0POBbS YEJIOBEKA.

96 CriocoOslI epenayu Xapaktepu3oBaTh OOMEH
uHpopmaluu B uH(popMalren Ha pa3TuYHbIX
KUBOI IpUpoe YPOBHSX OpraHu3alyy KU3HU.

AHanM3upoBaTh 3HAUYCHUE
oOmeHa nHGOPMAITIH JIJIs
JKUBBIX OPraHU3MOB, B TOM
YHCJIe U YEJIOBEKa.

97- | Undopmanus u XapakTepu3oBaTh

98 Yel0BEK. BO3HUKHOBEHUE U Pa3BUTHE
HOcHTeNel HHPOpMAIIH C
JPEeBHEUIITNX BPEMEH JI0
HAIIIETO BPEMEHHU.
AHaNMM3UPOBATH COCTOSTHHE
COBPEMEHHBIX HOCUTENEH
UHpOpMaLUU U
MPOTHO3UPOBATH IMYTH UX
IaJbHEHUIIIETO
COBEPIICHCTBOBAHMSI.

VIII | IloaroroBka u Maii

3ammTa




HCCIEA0BATC/IbCKHX

NPOEKTOB

99- | BemosiHeHue 5 BoiaBurars runoresy u

103 | sxcniepuMeHTaIbHOM MIPOBEPATH €€ C OMOILBIO
4acTu 3aIJIAaHUPOBAHHOTO
HCCIIEI0BATENIBCKOIO IKCIEPHUMEHTA.
IIPOEKTa

104- | 3amuTa 2 Haxomuts ¢ nomonipro

105 | uccnenoBaTeNIbCKUX pa3IUYHbIX CPEJICTB,
IIPOEKTOB BBIIEJISATh, CTPYKTYPUPOBATh
(AMCTaHIIMOHHBIH U TIPEACTaBISATh B BUJIE
YPOK — 3aIluTa FOTOBOTO MPOAYKTa
IIPOEKTOB) (cooO1eHus 1 Mpe3eHTaL1H )

HE00X0IUMYI0 HH(POpMAIHIO.
VYcraHaBiMBaTh NPAYNHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH
JIOTHYECKYIO IIeTIh
pacCyxJIeHUI U
JI0Ka3aTeNbCTB.

TemaTuveckoe IVIAHUPOBAHME ¢ YKA3aHUEM KOJUYE€CTBA YaCOB, 0TBOAMMBbIX
HA OCBOCHME KaKI0HM TEMBI.

11 kuacc.
Ne Hanmenosanue pasnena u | Konmuectso | Bun yueOHOM nesTenbHOCTH yICHUKA [Tmanupyemsbie
/o | tem 4acoB CPOKH/TIEPHO/IBI
U3y4CHHUS
(Mecsily/9eTBepTh)
I [oBTopenue kypca 10 7 CeHts10pb
KJacca
1 MHoroo6pasue 1 JlaBaThb onperneneHus BaKHEHIITIM
€CTECTBEHHOI'0 MHUpa! HOHATHAM U 3aKOHOMEPHOCTSIM JIBHKEHHS
MeraMup, MaKpOMHD, HEOECHBIX Tel.
MHUKPOMHP Xapakrepu3oBatb jutochepy, ruapocdepy,
aTMmocdepy.
[pemnarats ciocoObl ¥ MOZETH U3Y4eHUS
Mera-, Makpo- 1 MEKPOMHPOB.
2-3 | buocdepa. YpoBau 2 OmnmceiBaTh Onocdepy 1 ee TPaHHIIBL.
OpraHM3aLMY KH3HU Ha XapakTepr30BaTh XHMHYECKYIO
3emie OpraHU3aLHIO KIETKU U
Omnonmornueckre QyHKIIUHN OEITKOB, JKHUPOB,
YITIEBONIOB M HYKJIEHHOBBIX KHCIIOT.
CpaBHHBATb KIIETKH PACTEHHIA, JKUBOTHBIX
u Oakrepuii.
CTpyKTYpHpOBATh SKOIOTHICCKHE
CHCTEMBI.
XapakTepr30BaTh OCHOBHBIC ITOHSTHS
9KOJIOTHU: LIETIH MTUTaHWs, THIIECBhIe
MHPaMUJIBL, SKOJIOTHUECKUE
(hakTopsl — abroTHUYEeCKHEe, ONOTHYECKUE U
AHTPOIIOTCHHBIE.
4 OCHOBHBIE TTOJIOKEHUS 1 OrmpenensTs BKIA OTACIBHBIX

CHHTETHYICCKOM TEOpUU
3BOJIFOIITNH

OMOTOrNYecKuX HayK (IapBHHH3MA,
TeHETHKH, SKOJIOTHUH) B CHHTETHIECKYIO
TEOPHIO 3BOJIOINH:

XapakTepr30BaTh OCHOBHBIE TIOJIOKEHUS
JTOM TEOpUHU.




Paznuate Gopmbl ecTecTBEHHOTO 0TOOpA,
TUIIBI MyTallUi, a TAaKXKe Makpo- U
MUKPO3BOIIOLHUIO.

5-6

DJIeMEHTBI
TEPMOTUHAMUKH U
TEOPHUH OTHOCUTEITLHOCTH

XapakTepu3oBaTh TPU Hayaida
TEPMOJUHAMUKHU U UX IPUMEHUMOCTb K
JKMBEIM CHCTEMaM.

Paznuuate NOHATHS «IIPOCTPAHCTBO» U
«BpeMs» KaK B

CBeTe KJIacCU4ecKoil Mmexanuku HeroToHa,
Tak ¥ B cBeTe CTO nu OTO DiiHmnreiina.

KonrponbHas padora Nel
«[loBTOpEHE OCHOBHBIX
3aKOHOB, TIOHATHH 1
Teopuit kypca 10 kimacca»

IIpoBomuTh pediaekcHio COOCTBEHHBIX
JIOCTHKEHUM.

AHaNMM3UPOBATh PE3YNBTATHl KOHTPOJIBHOU
paboThI U BBICTPAUBATH ITYTH JTOCTHKCHUS
JKeJTaeMoro

YPOBHSI YCTICIITHOCTH.

II

Muxpomup. AToMm.
BemectBa

34

CeHTs10pb -
Jexabpn

8-10

OCHOBHBIE CBEJICHHUS O
CTPOCHHWU aTOMa

[TpuBOANTH NOKA3aTENHCTBA CIOXKHOTO
cTpoeHus aroMa. ONKCHIBATH MOJIEIH
ctpoenus atoma Jlx. Tomcona, 3.
Pesepdopna u H.bopa u ananusupoBatsh ux
COCTOSITENBHOCTb.

XapakTepu3oBaTh BaXKHEHIINE
OJICMCHTAPHBIC YaCTUIIbI,

o0pasyroliye atoM (IIPOTOHBI, HEUTPOHBI U
3JIEKTPOHBI);

KOPITYCKYJISIPHO-BOJTHOBOW JTyalli3M
AIIEKTPOHOB.

[epeBomuTh HHGOPMALIHIO O CTPOCHUH
aToMa, OTPAKEHHYIO C TOMOIIIBIO
CHMBOJIMKH TIEPHOANYECKON CUCTEMBI B
UIEKTPOHHBIE (POPMYIIBI XUMHUYECKUX
3JIEMEHTOB.

YcraHaBIUBaTh B3aUMOCBSI3b MEXIY
Maccoi aTOMHOTO sifipa U €To 3apsAoM Ha
MpUMEpE U30TOIOB.

XapaKTepu30BaTh CTPOECHUE 3JIEKTPOHHOMI
000JIOYKH aTOMOB U X 3JIEKTPOHHBIE CIIOU
WY SHEPTreTUYECKUE YPOBHH.

11

[pakruueckas padora
Nel «zyuenue
¢ororpaduii Tpekos
3apsDKEHHBIX YaCTHID)

Uzydats otorpadun TpeKoB 3apsHKEHHBIX
YaCTHLI, QHATH3UPOBATH X, IE1aTh BEIBOBI
U HUHTEPIPETUPOBATH UX.

12-
13

OTkprITHE
J.N.MenneneeBbim
Ilepnoauueckoro 3akoHa

XapakTepu30BaTh O0IIHE MPEATOCHUTKI
CTaHOBJICHUA

€CTECTBEHHOHAyYHOHU TEOPHH Ha MIPUMEpE
MIEPHOINYECKOT0 3aKOHa.

PackpbIBaTh 3BOITIONNIO IEPBOHAYAIBHBIX U
COBPEMEHHBIX MPEICTABICHUN
€CTECTBEHHOHAYYHOMI

TEOpUH Ha MpUMepe Tpex (HOopMyIHPOBOK
MIEPHOINYECKOT0 3aKOHa.

Co3naBaTh MOJIENH C BBIZICTIEHIEM
CYIIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa U
UX TIPEJCTaBIICHUEM B
MPOCTPaHCTBEHHO-Tpaduaeckoil nimm
3HAKOBO-CHMBOJIMYECKON (hopMe.
IIporao3upoBaTh CBOMCTBa XUMUYECKUX
SJIEMEHTOB M HX COCIUHEHUN Ha OCHOBE
HNEPUOJUYECKON CHCTEMBI
J.M.Menneneena.

KoncTpynpoBats nepuoaudeckyro Tadmmiry
XUMHWYECKHX 3JIEMEHTOB C HCIOIb30BAHUEM
KapTOYEK.




JlaBaTh XapaKTEpUCTHKY 3JIEMEHTOB MaJIbIX
TIEPHOJIOB TI0 MX TTOJIOKEHHIO B
nepuogdeckoi cucreme JI.M.Menzeneena.

14-
16

3HaueHue
[Mepromudaeckoro 3akoHa
u [lepuoanueckoit
CHCTEMBI XUMHIECCKUX
2JIEMEHTOB
J.M.Menneneena st
dhopmupoBanuss EHKM

PaznmudaaTh BHIBI KIacCUDUKAIIAN:
€CTECTBCHHYIO M UCKYCCTBCHHYIO.
BEIONHATE TIPsAIMOE ACTYKTUBHOE
JTIOKa3aTeIbCTBO IS IEPUOAMICCKOTO
3aKOHA Ha TPUMEPE OTKPHITHS TaJlIus,
CKaH/IMS ¥ TepPMaHUsL.

XapakTepHu30BaTh BKJIA]] IIEPHOTUICCKOTO
3aKOHa U

TIEPUOTYCCKON CUCTEMBI XHUMHYICCKUAX
anementoB Jl. W

MeHnneneeBa B pa3BUTHE HAYKHA U
MOHUMaHHE XUMUICCKOW KapTUHBI MUpA.

17

bnaropoanbie ra3bt

OOBSCHATH UHEPTHBIE CBOWCTBA
0JIarOpOTHBIX Ta30B
0COOEHHOCTSMU.CTPOCHHS UX aTOMa.
YcraHaBIMBaTH COOTBETCTBHE MEXKIY
CBOIMCTBaMH OJIarOPO/IHBIX T'a30B M UX
MPAKTUICCKUM

MIPUMEHCHUEM

18

Honnas xumuueckas
CBSI3b

XapaKTepu3oBaTh MOHHYIO CBSI3b KaK CBS3b,
BO3HUKAIOIIYIO IIyTEM OTJAa4M UJIU IpuemMa
JIIEKTPOHOB.

KnaccuduimpoBaTb HOHBI 110 Pa3HbIM
OCHOBAHUAM. Y CTaHABJIUBATH 3aBUCUMOCTb
MEXAY TUIIOM XMMHUYECKOM CBSI3U, TUIIOM
KPUCTAJIJIMYECKON PEILETKU U
(hu3MUECKMMU CBOWCTBaMH BEIIECTB.

19-
20

Kosanenrnas
XUMHYECKas! CBS3h

XapakTepr30BaTh KOBAJIECHTHYIO CBA3b KaK
CBsI3b, BO3HUKAIOIIAS 32 CYET 00pa30BaHUA
00LIMX JIEKTPOHHBIX Iap MyTeM
HEePEKPHIBAHUS HIEKTPOHHBIX

opbuTtaneil.

KnaccudunupoBaTs KOBaJICHTHBIE CBSI3H IO
Pa3HBIM OCHOBAHHMSM.

YcraHaBIMBaTh 3aBUCUMOCTb MEKAY THIIOM
XUMHYECKOH CBSI3H, TUIIOM
KPUCTAJUTNYECKON PELIeTKH
(M3HIECKUME CBOMCTBaMH BELIIECTB.

21-
22

MeTtamisl ¥ CIUIaBBIL.
Merammyeckas
XHAMUYECKas CBI3h

XapakTepH30BaTh METAIIMUECKYIO CBS3b
KaK CBSA3b MEXIy aTOM-HOHaMHU B MeTajlax
U CIDIaBaX MOCPEICTBOM 0000IIIECTBIEHHBIX
BaJIEHTHBIX

3JIEKTPOHOB.

KnaccudurmpoBats MeTamib! Mo pa3HbIM
OCHOBaHHUSIM

OOBSCHATD EAUHYIO IPUPONY XUMUIECKUX
CBsI3€.

YcTaHaBIUBATH 3aBUCUMOCTD MEXITY THIIOM
XHUMUYECKOHN CBSI3H, TUIIOM
KPHUCTAJUTNYECKON PEIIeTKH 1
(hM3MIECKUMHU CBOHCTBAMH BEIIIECTB.

23

MonekynsipHo —
KUHETHYECKAast TEOPHSI

XapakTepr30BaTh BOJIIOIMIO CTAHOBIICHUS
TaKou

DyHIaMEHTANIBHON €CTECTBEHHOHAYYHOU
TEOpuH, KaK

MOJIEKYISIPHO-KMHETHIECKasT U ee
OCHOBHBI€E MTOJIOKEHHUSI.
ApryMEeHTHPOBATh ATy TEOPHIO HA OCHOBE
U3Y4EHHBIX B OCHOBHOM IIKOJE Ta30BBIX
3akoHOB boinsaMapuorra, apns u I'eit-
JIroccaka.

PackpsIBaTh pons MOAENHPOBAHMUS




(abcomoTHO yrpyrue CTOJIKHOBEHHS,
UJeabHbII Ta3) B CTAHOBJICHUH
€CTECTBEHHO-HAYUYHOH TEOpHUH.

OmnuckIBaTh arperaTHele COCTOSHUS
BEIIECTB M B3aUMHBIC TIEPEXObI MEXKIY
HHUMH.

[oaTBepxIaTh TEOPETUYSCKUE MOTOKECHHS
IKCIIEPHMEHTAIIBHO.

24

ArperaTHLIe COCTOSAHUA
BCIICCTBA

XapakTepu3oBaTh TBEPAOE, KUAKOE U
ra3o00pa3Hoe COCTOSIHUE BEIIECTB,
a TaK)Ke B3aUMHBIE MIEPEXO0/IbI MEXKIY HUMHU.
OnuceIBaTh M1a3mMy U
KJIaCCU(UITPOBATE €€ B 3aBUCUMOCTH OT
TEMIIEPATYPHI.
YcranaBnuBaTh NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEX]Ty THUIIOM IIJIa3MBbl U €€
MIPUMEHEHUEM.

25-
26

IIpuponusrii ra3

XapakTepr30BaTh COCTAB U OCHOBHBIE
HaTPaBJICHUS

UCIIOJIb30BAHUS U TIEPePabOTKH
MPUPOIHOTO ra3a. Y CTAaHABIUBATh
3aBUCUMOCTb MEXIy 00beMaMu

JIOOBIYH TIPUPOAHOro rasa B PO u
OIO/IKETOM.

HaXO}II/ITI) B3aUMOCBSI3b Me)Klly I/ISy'-IaeMI)IM
MaTepualoM U Oymyriein
podeCcCHOHANBHON IeITEBHOCTHIO.
Co0s1r01aTh MPaBUIIa SKOJIOTHIECKU
IpPaMOTHOTO

MOBENIeHHsI M 0E30I1acHOr0 00paIIeHHs C
MIPUPOIHBIM Ta30M B OBITY U Ha
TIPOU3BOICTRE.

OnpenensiTe MPUHAIICKHOCTD BEIIECTB K
Pa3IHMYHBIM TUIAM (TPeAETbHBIM WITH
HeTpe/IeNbHBIM) | KJIaccaM
YIJIEBOAOPOIOB.

Ha3biBaTh oTIeNBHBIE IPEICTaBUTENN
aJIKAHOB U aJIKEHOB.

HaOmronates 1 onmuceIBaThH
JIEMOHCTPAIIMOHHBINA AKCIIEPIMEHT C
MIOMOIIHIO POTHOTO S3bIKA U S3bIKA
XHMUH.

O06001maTh 3HaHUA U JEIATh BBIBOILI O
3aKOHOMEPHOCTSX H3MEHEHHS CBOWCTB B
TOMOJIOTHYECKOM DSy TpeAeTbHBIX
YTJIIE€BOAOPOIOB.

27

[IpakTrdeckas padora
Ne2 «Ilomyuenue,
cobupaHue u
pacno3HaBaHHE T'a30B»

[MonyuaTsh, cOOMpaATh U paco3HABATH
BOJIOPOI, KHCIIOPOJI, YIIEKHUCIbIiA Ta3,
aMMUaK ¥ DTUJIEH.

BBINONHATH ¢ COOTFOICHUEM TIPABUIT
TEXHUKHU 0€30IIaCHOCTH XUMHWYECKHUI
IKCIIEPUMEHT.

Habmiomats 3a mpoBeneHrEM
IKCIEPUMEHTA.

AHanM3MpoBaTh Pe3yIbTaThI
IKCIIEPUMEHTA.

O1leHHBATh U HHTEPIPETUPOBATH
pe3yIBTaThl SKCIICPUMEHTA.

28

Kunkue BemecTna.
Hedts

XapakTepu30BaTh COCTaB U OCHOBHBIE
HarpaBJICHUS

WCIIONIb30BAHMS U MepepabOTKy HEPTH.
YcraHaBIMBATh 3aBUCHMOCTD MEXIY
obbemamu 100619u HeTH B PO 1




610 pKeToM. HaxoauTh B3auMOCBSI3b MEXTY
M3yJacMbIM MaTepPHaIOM H OyIymieit
poQeCcCHOHANBHON eI TENBHOCTHIO.
IIpaBua 3KOJIOrUYECKH IPAMOTHOTO
MOBE/ICHUS U

0e30macHOro oOpaleHus ¢
HeTenpoayKTaMu B OBITY U Ha
TIPON3BO/ICTBE.

29-
30

TBepaoe cocTosiHUE
BemecTBa. JKunkne
KPHUCTAJLITBI

CpaBHHBATh KPHCTAITMICCKUE U
aMop(HEIC BelIeCTBA. Y CTAHABIUBATD
3aBHCHMOCTB MEXIy CBONCTBAMHU
aMOp(HBIX BEIIECTB 1 UX MPUMEHEHHUEM.
XapakTepH30BaTh OTHOCUTEIHLHOCTD
UCTHHBI B XUMHHA

Ha TprMepe ABOWCTBEHHOTO TOMOKEHHUS
BOZOpOJia B

MePUOANYECKOIT CHCTEMe, NIeTIeHHS
XUMHYECKO# CBSI3H Ha THUIIBL,
B3aMMOOOYCIIOBICHHOCTH (PU3HIECKUX
CBOWCTB BEIIECTB M TUIIAM HX
KpHCTaJINUeCKON

PpEIIeTKH.

OmnuceIBaTh KHUIKHUEC KPUCTAJIJIbI, KaK
MpUMEP OTHOCUTEIIBHOCTH ACIICHUA
BCIICCTB HA TUIIBI ITIOUX

arperaTHOMY COCTOSIHHIO.
KnaccuguimpoBats KUIKHE KPHUCTAILIBL
YcraHaBIUBaTh 3aBUCHMOCTD MEXKIY
CBOICTBAMH KHUIKUX KPUCTAJJIOB U UX
IpUMEHEeHHUs B TexHUKe. [IpuBoauTh
IPUMEPBl OTHOCUTENBHOCTH UCTHH M3
01oJ10rMu U (HU3HUKH.

31

Knaccudukanms
HEOPTraHUYECKUX
BEILIECTB U €€
OTHOCUTEILHOCTD

KnaccudunupoaTh BemecTsa 1o ux
HPOMCXOXKIICHUIO.

KnaccudunupoBaTh NpocThie BEIECTBA U
JIOKa3bIBaTh

OTHOCHUTEJIFHOCTD 3TOH KJIacCH(HKALIIH.
OOBACHITH IPUIUHBI MHOTOO0PA3HS
IPOCTHIX BEIIECTB SIBJICHHEM aJUIOTPOITUH
U, B CBOIO O4Yepellb, IPUIUHEI ATOTO
SIBJICHUSL.

KrnaccnduimpoBath clioxHBIE BEIIECTBA U
JIOKa3bIBaTh

OTHOCHUTEIIFHOCTD 3TOH KJIaCCH(HKALIIH.

32-
33

Knaccupukarms
OpPTaHUYECKUX
COEIUHEHUI

CpaBHUBaTh HEOPTaHUYECKHE U
OpraHW4eCcKHE BEIIECTBA.
XapaKTepu3oBaTh OCOOEHHOCTH
OpPraHW4eCKUX BEIECTB.

DopMynupoBaTh OCHOBHBIE TTOJIOKEHUS
TEOPUH XUMHUYECKOTO CTPOCHHUS.
OOBSCHITD IPUIUHBI MHOTOOOPA3Hs
OpraHNYeCcKUX

COEMHEHHUI.

KnaccudummpoBaTts opraHniaeckue
COEIMHEHUSI 10 3JIEMEHTHOMY COCTaBY U IO
(hyHKIIMOHATTLHBIM

TpyIIaM U JOKa3bIBaTh OTHOCHTEILHOCTh
3TON

KIaccu(uKaIuu.

34-
35

Iomumepst

OmneprpoBaTh NOHATHSIMU XUMHU
MOTHMEPOB.

Pazniuate peakuuy nonuMepu3aniy u
HNONUKOHCHCALH.

XapakTepu30BaTh OMONOINMEPHI M UX




pOJB.
XapakTepu30BaTh IIIACTMACCHI,
KIacCH(UIIMPOBATh X, HA3bIBATH
Tpe/ICTaBUTEeH B 00J1aCTH IPUMEHEHHS
IIacT™MAacc.

XapakTepu3oBaTh BOJIOKHA,
KIaccH(UIIMPOBATh UX, HA3bIBAThH
NpeicTaBUTeNIeH 1 00J1acTh

MIPUMEHEHHUS BOJIOKOH.

OnuceiBaTh HEOPraHUYECKHE MOIUMEPHI,
KJIacCH(UIIMPOBATh UX, HA3bIBAThH
Npe/ICTaBUTENeH 1 00J1aCTH IPUMEHEHMS.

37

CMecH, UX COCTaB U
CIIOCOOBI pa3IeIICHUS

XapakTepr30BaTh CMECH KaK CHCTEMY
BemectB.  KiaccudummpoBats ux u
OTpaXKaTh COCTAB C MIOMOIILIO HAXOXKICHUS
00BEMHOM HJIM MacCOBOM J0Jei
KOMITIOHEHTA CMECH.

OnuchIBaTh CIOCOOBI pa3/ICICHHs CMECEH.
Hab6mnrogaTes 1 onuchIBaThL
JIEMOHCTPAIIMOHHBIA XUMUUECKUN
JKCIICPUMEHT.

CoOuoath rmpaBuiia TEXHUKH
0€30IacHOCTH, MPOBOAUTH J1A0OPATOPHBIH
JKCIICPUMEHT, HaOII0IaTh €ro,
(buKCHpOBaTh pe3yNbTaThl HAOIIOCHUS U
WHTEPIPETUPOBATH UX.

38-
39

JucnepcHble cucTeMsl

XapakTepu30oBaTh pa3IMUHbIE THUIIbI
JIUCTIEPCHBIX CHCTEM Ha OCHOBE OT
arperaTHoro COCTOSIHUS

JICHIEPCHOM (ha3bl M JUCIIEPCUOHHOI
Cpezbl.

PackpbIBaTh poJIb pa3IMuHbIX THIIOB
JMICIIEPCHBIX CHCTEM B *KHM3HU MPUPOJIBI U
o0I11ecTBa.

40

[ToBTOpEHUE U
0000111eHIE [0 TeMe
«Ctpoenue aToMa u
BEIIIECTBAY

O06001aTE OCHOBHEIE CBEAEHUS TI0
KOHKPETHOH Mpo0yieMaThKe, BBIICIITh U
XapaKTepHU30BaTh

Ba)KHEHIIINE MOHATHS, 32KOHBI H TEOPHH.

41

KonrponbHas pabora Ne2
«Ctpoenue aToMa u
BEILECTBA»

[IpoBonuTh peduieKcHio COOCTBEHHBIX
IOCTHIKEHHI.

AHanu3upoBaTh Pe3yNIbTaThl KOHTPOIBHOU
paboTHI ¥ BEICTPAMBATh MYTH JOCTHKCHUS
JKEJIAEMOT0 YPOBHSI YCIEIITHOCTH.

I

XumMuueckue peakuuun

13

Jexadpb -
SluBapnb

42-
43

XUMHUYECKUE pEeaKLUU U
MX KJIacCU(PUKAIIUI

CpaBHUBaTh XUMHUYECKHE U (PU3NIECKHE
SIBJICHUSL.

KnaccugummpoBats peakiiuu mo
Pa3TUYHBIM OCHOBAHIISIM.

ApryMEeHTHPOBAaHO XapaKTepHU30BaTh
KKl TUI U BUJL XUMHUYECKUX PEaKLUil.

HaoOmromates 1 onmmceIBaThH
JIEMOHCTPAIIMOHHBIA XUMUYECKUN
SKCIIEPHUMEHT.

44-
45

CKOpOCTh XUMUYECKOH
peakuun

XapakTepu30BaTh CKOPOCTh XUMHUYECKOMN
peakuuu 1 GaKkTophl ee 3aBUCHMOCTb
CKOpPOCTH XUMHYECKON

peaKkyy OT IPUPOBI PEATUPYIOIIUX
BEIIIECTB, UX KOHLIEHTPALlUH, TEMIIEPATYPHI,
IUIOLAAX CONPUKOCHOBEHMSI BELIECTB.
[TpoBonnTh, HAONIIOAATH M ONHMCHIBATH




XUMHYECKUH
9KCIIEPUMEHT C MTOMOIIBIO POAHOIO SI3bIKA U
SI3BIKA XUMHU.

46

OObpaTuMocTh
XUMHUYECKUX PeaKIuii

XapakTepu30BaTh COCTOSHUSL XUMHUUECKOT O
PaBHOBECHSI M CIIOCOOBI €T0 CMEIIICHUS.
IIpencka3piBaTh HaNpaBJICHUE CMEIICHUS
XUMUYECKOI'0 PaBHOBECHUS IPU U3MEHEHUU
YCIIOBUH TPOBEACHUS

00paTUMOI XMMHUYECKON peaKiu.
Habmromate 1 onuChIBaThH
JIEMOHCTPAIIMOHHBIA XUMUYECKUIA
9KCIIEPUMEHT.

47

[IpakTiueckas padbora
Ne3 «M3yuenue
XUMHUYECKHUX PEaKIHiD)

KnaccuduimpoBate XUMUYECKUE PEAKIHH
IO PA3JIMIHBIM OCHOBAHUSM.
XapakTepu3oBaTh (GaKTOPhI, OT KOTOPBIX
3aBUCHUT CKOPOCTh MPOTEKAHUS XUMHUICCKUX
peaKkiuii, Ha KOHKPETHBIX pUMepax.
ITpoBOAUTE ¢ COOIOACHUEM TIPABHUIT
TEXHUKH 0E€30IIaCHOCTH XUMHYECKUI
JKCIICPUMEHT, HaOIFOIaTh 3a HUM,
OLICHUBATh PE3yIbTATHI HAOFOICHHIA,
BBIBOJIBI, I MHTEPIPETUPOBATH PE3YIBTATHI
HaOIIOAEHHUI Ha OCHOBE BEIBOJIOB.

43-
49

OKHUCITUTENHHO —
BOCCTAHOBUTCIIBHbBIC
peaxuuu (OBP).
DNeKTponu3

XapakTepr30BaTh OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIC PEaKIINH KaK
MPOLECCHI, TIPH

KOTOPBIX U3MEHSIOTCS CTETNIEHH OKHCIICHHS
ATOMOB.

XapaKTepHu30BaTh AIEKTPOIIU3 KaK
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIN
HpoLecc Al paciulaBoB U

BOJHBIX PAaCTBOPOB 3JIEKTPOIHUTOB.
PackpbIBaTh IPaKTHUECKOE 3HAUCHUE
3JIEKTPONH3A.

ITpoBoauTh, HAOIIOAATH U ONUCHIBATH
XUMUYECKUH 3KCIIEPHMEHT C IIOMOIIBIO
POIHOTO SI3bIKA U SI3bIKAa XUMMUHU.

50 -
51

XUMHYECKHE UCTOUHUKHI
TOKa

XapakTepu30BaTh XUMHYECKHE HCTOYHUKH
TOKA: TraJIbBAHUYECKUE DIIEMEHTBHI,
OaTapeiiky, aKKyMyJIsATOPEL, - Kak
pUOOPEI, Tpeodpa3yroIIe XUMHUIECKYIO
9HEPTHIO B AJIEKTPUUYECKYIO.

52

[IpakTrdeckas padora
Ne4 «Cbopxka
rajJbBaHUYECKOTO
3JIEMEHTA U UCTIbITAaHNUE
€ro JEUCTBUSY

[IpoBOAKTH B COOTBETCTBUH C PaBHIAMH
TEXHUKH 0€30MacHOCTH (PU3MIECKII
SKCIEPUMEHT, HaOIIOIaTh €ro,
(hUKCHpPOBATh PEe3yNIbTAaThHl HAONIOICHHA,
JeaTh BEIBOABI M MHTEPIPETHPOBATH
pe3yapTaThl HAOMIOACHUI.

53

IToBTOpEHUE U
0000IIIeHIE TT0 TEME
«XUMUYECKUE PEAKITHI

O06001maTe OCHOBHEIE CBEAEHUS TI0
mpo0IeMaTHKE TEMBI, BBIACISATH U
XapaKTepHU30BaTh BayKHENILINE

TIOHSTHSL, 3aKOHBI 1 TEOPUU TEMEI.
[IprMeHsATh UX TS peleHnsT KOHKPETHBIX
3aJaHU.

54

Kontponpras padora Ne3
«XMMHYECKHE PEaKLIIN»

IIpoBoguTh peduexcuro cOOCTBEHHBIX
IOCTHIKEHHUI.

AHanM3MpOBaTh PE3yNbTATHI KOHTPOIHHOU
paboTHI M BBICTPAUBATH ITYTH JOCTH)KEHHS
JKEJIAaeMOT0 YPOBHS YCIICIITHOCTH.

v

3nopoBbe

22

SluBapb - Mapr

55-
56

CucreMaTH4eCKOE
ITOJIOXKCHHE YCIIOBCKA B

XapaKTepI/BOBaTL TaKCOHOMCETPHIO
YCJIOBCKA U apryMCEHTHUPOBATH OTHECCHUC




MUPEC JKUBOTHBIX

YeJI0BeKa K TOMY WM HHOMY TaKCOHY B
COOTBETCTBUH C

XapaKTePHBIMU MMPU3HAKAMU JTAHHOTO
TaKCOHa.

CpaBHUBATH YelIOBEKA U
YeIOBEKOOOPA3HBIX 00C3bsH.
YcraHaBIUBaTh MPUIUHHOCIIEICTBEHHBIE
CBSI3U

MEKIY MPIMOXOKIEHHEM U
O0COOEHHOCTSIMH CKeJIETa YEJIOBEKA.
ApPryMEHTHPOBATh TE3HC O TOM, YTO pyKa—
3TO

OpraH U MPOAYKT TPY/a, a YeJIOBEK HE
TOJIEKO

OHOJIOrMYECKOE, HO ¥ COIMAIBHOE
CYILIECTBO.

Paziuyath nepByIO U BTOPYIO CUTHAJIBLHbIE
CUCTEMBL.

57-
58

I'eneTnka yenoBeka u
METO/Ibl €€ U3yUEHUs

OnpenensiTh BaxKHEUITNE TOHSITHS
TEHETUKH.

XapakTepu3oBaTh IT€HOM YeJIOBeKa U
MPAKTUYIECKOE 3HAYCHUE €ro PacIIu()POBKU.
[TpoBOAUTE CpaBHUTENBHBINA aHATHU3
METO/I0B U3yUCHHUS TeHETUKH YeJIOBEeKa U
UX Pe3yJIbTaTUBHOCTH.

59 -
60

dusnka yenoBeka

YcraHaBIMBaTh 3aBUCHMOCTD MEXIY
CTPOEHHEM, BBIMOIHAEMOH QyHKIHEH 1
(buznueckumu

3aKOHOMEPHOCTSIMU OPI'aHOB U CUCTEMa
OpraHOB YeJIOBEKa.

BblensaTs CTpyKTypHBIE €IUHHUILIBI OYEK
(HedpoH), Nerkux (anpBeola), HEPBHOM
cUcTeMBbI (HeHpOH) U JIp.

Ha3zpiBaTh IprOOpHI, IPUMEHAEMBIE U1
M3MEPEHHUS Ba)KHEHIINX NTapaMeTpoB
(YHKLMOHUPOBAHUS OPTaHOB U CHCTEM
OpraHOB YeJIOBEKa.

[IpakTHyeckn OcyIeCTBIATh U3MEpEHHe
Iylbca, JaBJIEHHUE, OCTPOTHI 3PEHHUS,
TeMIepaTyphl Tela.

61-
62

XuMus geaoBeKa

JlaBaTh Ka4eCTBEHHYIO U KOJIMIECTBEHHYIO
XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB U
BEILIECTB, 00Pa3YIOLIMUX TENO YEIO0BEKa.
KnaccuduimpoBaTs nX U packpbIBaTh UX
POIb B XKU3HEIEATEIIBHOCTH OpraHN3Ma
YyenoBeKa. AHAIM3UPOBATh IIPHIMHBI 1
MOCIIEICTBHS M30BITKA MM HEJOCTAaTKa
OT/IENbHBIX XMMHUYECKHX JIEMEHTOB B
OpraHHu3Me YelIoBeKa.

63

BuramuHel

OmnpenensiTh BATAMHUHBI, KaK OHOIOTHIECKH
aKTHUBHBIE BEILIECTBA.

KnaccudummpoBats BUTAMIHBL.
XapakTepu3oBaTh BOJOPACTBOPUMBIN
ButaMiH C ¥ KUPOPACTBOPUMBIN BUTAMUH
A, a TakKe UX aBUTAMUHO3EI.

CobnronaTth mpaBmiia 6€30I1acHOTo
MIPUMEHECHUS BUTAMHUHOB.

64

I'opMoHEI

CpaBHUBATh HEPBHYIO M T'YMOPAJIBEHYIO
perynsnuy NpoLecCoB JKU3HEAEATENbHOCTH
OpraHu3Ma.

KnaccuduimpoBaTs rOpMOHBI 110 XKeIe3aM,
KOTOpBIE UX MPOAYLMPYIOT U 10
XUMHMYECKON MPUPOJE.




XapakTepu3oBaTh UHCYJIHH, aipEHATINH U
CTEpOUIHBIE TOPMOHBI, a TAKXKE PE3yJabTaT
THIIEp- U TUIOQYHKINH KeJe3 BHyTpEeHHEH
CEKpelnH.

65

JlexapcTBa

Paznnuate xumMuoTEpanuo u
(hapmakotepanuto. [lepcorudurupoBatsb
JIOCTHKEHUSI IpeBHEN, HOBOW M HOBeHIIEH
ME/TATIHEL.

KinaccuduiupoBathb jgekapcTBEHHBIC
CpencTBa.

XapakTepr30BaTh alTKAJIOHU b, BAKIIUHEI,
AHTHOMOTHKH.

ApryMEeHTHPOBAThH NAaryOHBIE MTOCIEICTBUSL
HapKOMAaHUH.

Co0roaTh mpaBmiia 0€30MacHOrO
MIPUMEHEHUS JICKAPCTBEHHBIX

CPEJCTB.

66

310pOBBIi 00pa3 KU3HU

Paznuyate usnueckoe, ncuxuueckoe,
HPaBCTBEHHOE 3/10POBbE U
XapaKTepHu30BaTh.

ApryMeHTHpOBaTh BHIOOP ONTHMAIILHBIX
(haxTOpOB 370pOBOr0 00pa3a KU3HHU.
ApryMeHTHpOBaTh NaryOHbIE TIOCIIEICTBUS
TabaKOKypeHHsI, aJIKOTOJIN3Ma U
HapKOMaHHH.

67

dusuka Ha ciyx0e
3I0POBBSI YEIOBEKA

YcraHaBIMBaTh 3aBUCUMOCTDh MEXIY
NPUHIUIIOM AeHCTBUS (PU3NUECKUX
npuOOPOB JUISt AaHTPOIIOMETPUH,
JUArdHoCTHUKU U T€panunn 1 O6J'I8,CT$[MI/I
MPUMEHEHUS B BaJI€OJIOTUH U MEIUIMHE.
[TpuMeHsTh HEKOTOpBIE PUOOPHI IS
OT/ZENBHBIX aHTPOIIOMETPUUECKUX
HU3MEPEHUI.

Co0roaTh TEXHUKY 0€30IMacHOCTH MPH
pabote ¢ mpubopamu, CoIeP)KaLIIMU PTYTh,
pabotaroMu

IO/l HANIPSKEHUEM WITH C HCIIOb30BaHUEM
pa3INYHBIX BUJIOB U3JTyICHUS.

68

CoBpemMeHHbIE
MEIULHCKHE
TEXHOJIOTUH

TTo3HAaKOMUTBCS C METUITUHCKUMHU
TEXHOJIOTHUSIMU TUarHOCTUKU 3a00JIeBaHUI
Nwmets npeacraBieHrne 0 HOpMaJIbHBIX
3HAa4YCHHUAX (PU3MONOTrUUECKHX MOKa3aTelNen
OpTraHN3Ma YeIOBeKa.

69

Wudexnmnonnnie
3a00JIEBaHUS U UX
popUIaKTHKA

[To3HakoMUTBCs ¢ UHDEKIIMOHHBIMHU
3a00IeBaHUAMU M X BO30OYAUTEISIMU.
Wmets mpezcTaBlieHUE O MPUHIIUITAX
paboThl IMMYHHO# CHCTEMBI.
O6cynuTh crtocoObI MPOPUITAKTHKA
WH(EKIIMOHHBIX 3a00IeBaHMUI.

70

Hayxka o npaBunbHOM
MTUTAaHAN

BCHOMHUTH MPUHIATIBI
(hYHKIIMOHUPOBAHUSI TUIIEBAPUTEILHOMN
CUCTEMBL.

[103HAaKOMUTBCS C OCOOCHHOCTSMHU HAYKH —
JINETOIOTHSL.

AHanm3upoBaTh MHIIEBHIE TOOABKH B
MPOJYKTAaX MUATAHUSI: UX MOJB3Y U BpeJ

71

[paktudeckas padora No
5 «hccnenoBanue
TIPOTTOPIIMOHATBHOCTH
COOCTBEHHOT'O paloHa
MTUTaHMS, TIPOBEpPKa
COOTBETCTBHSI Macchl Teja
BO3PACTHOM HOPME».

PaccuntbiBaTh CyTOUHBIN pallMOH MTUTAHUS
CpaBHHUBATh JaHHBIE PACUETOB C
HOPMAaTHUBaMHU, aHAJIU3UPOBATh HX
COOTBETCTBHE

CocTaBnsTh ONTHMANIBHBIN COCTAB
CYTOYHOIO MHIIEBOTO paloHa B
COOTBETCTBHH C HOPMAaTUBAMU




Beraucnsate Maccy Tena u OnpenensiTh
COOTBETCTBHE BO3PACTHOH HOpMeE

72 [pakriueckas padora Ne AHanu3upoBaTh PE3YNbTaTHl AHAJIHU30B,
6 «uTeprperanus CpaBHMBATH C TAJIOHAMH.

Ppe3yNbTaToB 00IIEro [Ipenmonarate NPUYMHBI OTKIIOHEHHS OT
aHaJM3a KPOBH U MOYM». HOPMBIL.

73 [pakriueckas padora Ne | 1 OneHuBaTh MHAMBUYANbHBIA YPOBEHb
7 «Ornenka 3JI0POBBSI B YCIIOBHBIX €MHHIIAX,
WHIIUBHYaJIEHOTO (hMKCHUPOBATh MX M CPAaBHUBATH C STAJIOHOM.
YPOBHS 370POBbS». AHan3upoBaTh Pe3yAbTaTHl COCTOSHUS

COOCTBEHHOT'O 37I0POBbSI M IPUYUHEI €r0
OTKJIOHEHHS OT HOPMBI.

[IpeanaraTe MyTH TOCTHXEHUS KeTaeMOT0o
pe3yabTara.

74 IIpakTuyeckas pabora Ne | 1 OrnieHnBaTh UHIUBUYaTbHBINA
8 «OrneHka OMOJIOrMYECKUi BO3pACT B COOTBETCTBHH C
OMOIOrUIECKOr0 NpeUIOKEHHON
BO3pacTa» METOAMKOH.

CorocTaBisITh pe3yNnbTaThl COOTBETCTBUS
COOCTBEHHOT'0 OMOJIOTHYECKOT0 BO3PacTa C
KaJIeH/ITapHBIM BO3PACTOM.

PaccuntniBaTh HWHJCKC CTapCHUA U
aHaJM3MPOBATh €ro 3HAUCHHUE.
Omnpenensts GakTopbl 00pasa KHU3HH,
BJIMSIFOIIIME HA OMOJIOTHMYCSCKHI BO3pacT.

75 [ToBTOpenue u 1 0000111aTh OCHOBHBIEC CBEACHUS IO
00001IeHNEe 10 TeMe npoOiieMaTHKe TEMBI, BBLICISATH U
«YernoBexk u ero XapaKTepu30BaTh BayKHEHIINE
310POBLE» TMOHATHA, 3aKOHbI U TCOPHUU TEMBI.

[TpuMeHsTh UX I pPeIIeHNs] KOHKPETHBIX
3aJJaHUM.

76 Konrponbhas padora Ned | 1 [MpoBonuth peduiekcrio cCOOCTBEHHBIX
«YeIoBek u ero JOCTHIKEHH.
3/10POBbEN AHanm3upoBaTh PeE3yNbTaThl KOHTPOIBHOMN

paboTHI U BBICTPaNBATh ITyTH AOCTHKEHUS
JKEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH.

\Y CoBpeMeHHOe 22 Maprt - Maii
eCTeCTBO3HAHMeE HA
caysk0e YeJ0BeKa

77- | DneMeHTapHBI JIH 2 OmnpenensTe npeaMer u3ydeHus GU3NKH

78 3JIEMEHTAPHBIC YACTULIBI BBICOKMX DHEPIHM.

KnaccudunmpoBats ¢pyHnaMmeHTa bHbIC
3JIEMEHTAPHbIEC YACTUIIBI U UX
B3aUMOJIEHCTBHSI.

YcTaHaBIMBaTh AHAJIOTUIO MEXTY
YacTHLAMH U aHTUYACTUIIAMHU.
IIporao3upoBaTh AanbHENILINE TYTH
WCCIIEOBaHNS MATEPHH.

79 Bonpmoni 1 OnwuceBaTh YCTPOKCTBO M MIPUHIHIT PaOOTHI

aJpOHHBIIKOIaAEp 0oIBIIIOr0aIPOHHOTr OKOJUTAlIepa.

AprymMeHTHpOBaTh 6€30MaCHOCTH €0
PpaboTHI TS OKPYKAIOIIET0 MHUpA.
KonkpeTnsnupoBaTh HayqHBIE 33/1a4H,
KOTOpBIE PEIIAIOTCS C MTOMOIIIBIO
0OITBIIIOr0aIPOHHOTO
KoJJiaizaepa.

80 - | DHepreruka u 2 OnwuchBaTh TPUHIIAT PaOOTHI

81 sHeprocOepexeHne 9JIEKTPOreHepaTopa Ha OCHOBE MOHATHHA 00

SIEKTPUUYECKOM TOKE U 3JEKTPOMArHUTHON
WHIYKIHH.

KnaccudummpoBaTh 3JI€KTPOCTaHINH B
3aBHCHUMOCTH OT UCTOYHUKA SHEPTUH.
[epconnunmpoBaTh UCTOPHIO
CTaHOBJICHHS aTOMHOW SHEPTeTHKH.




Xapakrepr3oBaTh NpUHIHI padoTel ADC.
AprymMeHTHpOBaTh HEOOXOAUMOCTh
UCIIOJIB30BaHMsS U Pa3BUTUS AaTOMHOU
SHEpPreTUKU.

82

[Ipakriueckas padora
Ne9 «M3yuenue aBneHus
3IEKTPOMAarHUTHON
WHITyKLIAID

CoOupats 3MEKTPUICCKYIO IICTTh.
HccnenoBaTh siBJI€HUE DIIEKTPOMATrHUTHON
WHAYKIHH.

ITonydaTh MHAYKIIMOHHBINA TOK.

Jlenatb BBIBOJIbI HA OCHOBE DKCIIEPUMEHTA.

83-
84

IIponoBoabcTBEHHAS
npoGJiemMa 1 IIyTH ero
pelieHus

AHanu3upoBaTh reorpaduio roaoa.
XapakTepr30BaTh COBPEMEHHbIC
HAIPABJICHUS PEIICHUS
MPOIOBOJILCTBEHHOH MPOOIEMBI.

85-
86

OCHOBBI OHOTEXHOJIOTUH

XapakTepr30BaTh TAKHE HANIPABIICHUS
HAYYHO-TEXHHUYECKOr0 MPOrpecca, Kak:
OMOTEXHOIOTHS,

reHHas, KJIeTOYHast ¥ OMOIOrnyecKas
HHKEHEPHUH.

ApPryMeHTHPOBATh CBOIO TOUYKY 3PEHHS Ha
HCIOJIb30BaHKUE TPAHCTEHHON MPOAYKIMU B
INHUTaHUU, HpI/IMCHCHI/IC CTBOJIOBBIX KJICTOK B
MEIUIIHE.

87-
88

HanoTexHomoruu u ux
MIpUMEHEH e

OnpenensiTh HAHOTEXHOJIOTHIO, KaK
HHTEIPUPOBAHHOEC HAMPABJICHUE B
COBPEMEHHOW HayKe U ITPOU3BOJICTBE.
CpaBHI/IBaTI) JiBa 1moxoJa, I/ICHOJ'IL3yCMbIX B
HAHOTCXHOJIOTUAX.

XapakTepu3oBaTh OT/AEIbHBIE METO/IbI
HAaHOTEXHOJOT U,

BeiOupats Temy 11 COOOIIEHUs B
COOTBETCTBHH CO CBOMMH
MPEANOYTEHISMH, UCIIOIB30BATh
pas3NnuvHble HICTOYHUKN MH(POPMALIUH IS ee
PaCKpBITHS, TOTOBUTh

BBICTYIUICHHE M NTPE3CHTAIIHH.

89-
90

Yuennaeckas
KoH(epeHIIus:
«]"Opu30HTHI
NIPUMEHEHUS
HAHOTEXHOJIOTHi»

CoBepIIIeHCTBOBATH JINYHYIO
MH()OPMALIMOHHO-KOMMYHUKATHBHYIO
KOMIIETEHTHOCTh B TIPOIIECCE BBICTYILICHHS,
JICKYCCHH 0 UTOraM

9TOTrO BBICTYIUICHHUSL.

OOBEKTUBHO OLIEHUBATEH CBOIO
JICATENLHOCTD B Mpoliecce pedIieKCHu.

91-
92

®dusuka u ObIT

XapakTepu30BaTh €CTECTBEHHOHAYIHBIC
3aKOHbI ¥ 3aKOHOMEPHOCTH, MOJIOKECHHBIE B
OCHOBY JEHCTBUS Pa3INYHBIX OBITOBBIX
3JEKTPUUECKUX MPUOOPOB M MPHUHIUIIBI UX
paboTEL.

IIporHo3upoBaTh OCHOBHBIE HANIPABICHHS
pa3BuUTHS TOMAIIHEH pOOOTOTEXHUKH,
TENEBUICHUS, CIYTHUKOBOM U COTOBOM
CBSI3M.

ApryMEeHTHPOBaTH HEOOXOUMOCTD
HCTIOJIb30BAHUS B OBITY
sHeprocOeperarommx OBITOBBIX MPHOOPOB.
CobnronaTe Mepbl 0€30MaCHOCTH TP
WCTIOIb30BAaHUHM OBITOBBIX JJIEKTPHUECKUX
prOOPOB.

93-
94

Xumus 1 ObIT

XapaKTepI/BOBaTI) C€CTCCTBCHHOHAYYHbIC
3aKOHBI U 3dKOHOMEPHOCTH, IMOJOKCHHBIC B
OCHOBY HeﬁCTBHﬂ PA3JIMYHBIX MONOMINX U
HUCTAIUX CPEACTB, MHCCKTUIIUAOB,
XUMHUYCCKUX CPEACTB

TUTUCHBI 1 KOCMCTHKH.




AHanuM3UpoBaTh STUKETKU PA3ITUUHBIX
MUIIEBBIX MPOJIYKTOB HA MPEAMET UX
0e30MacHOro u

JIO3UPOBAHHOTO UCITOJIb30BAHHUS.
ApryMeHTHpOBaTh CBOI BBIOOp IpH
HCIIOJIb30BAHUY TOM WIIM MHON XUMHYECKOH
MPOIYKINH B OBITY.

95 Cuneprernka XapakTepr30BaTh CHHEPTETHKY U
CaMOOPTIaHU3ALHIO CIOXKHOM CUCTEMBI.
PackpbiBaTh 3HaUEHHE CUHEPTETHUKH IS
TIO3HAHUS MaTepHaIbHOTO MUPA U
COLIMAIILHOTO PA3BUTHSA OOIIECTBA.
CTpyKTypHpOBaTh MaTepUaIbHBIA MUpP U
COOTHOCHTH €TI0 YPOBHHU C
COOTBETCTBYIOIIMMH pazjiesiaMH HU3HKH.
Xapakrepr30oBaTh (POPMBI ABHKEHHS
MaTepHH Ha KOHKPETHBIX MPUMepax

96- | EcrectBO3HaHue u XapakTepu30BaTh MPaBUIIO 30JI0TOTO

97 UCKYCCTBO CEUCHUS U
noclnenoBarenbHocTh PuOOHAUYN U
OIMCHIBATH MX MPOSIBIICHUS B dKHBOU
TpUpoe.
YcraHaBIMBaTh B3aUMOCBSI3b OMOHUKH 1
ApXUTEKTYPHI.
OHCHI/IBaTB B3aUMOCBA3b €CCTCCTBCHHBIX
HayK M UCKYCCTBA U €€ POJIb JUIsl KX
pa3BUTHA.

98 [TpakTryeckas pabora BBINONHATE «30JI0TOE CEUEHUE» OTPE3KA,
Nel0 «M3ydenue YEPTUTH «30JI0TOID TPEYTOIbHUK U
30JI0TOrO CEYEHHUs Ha MPSMOYTOJIbHUK.

Pa3IUYHBIX O0BEKTAX) AHan3upoBaTh NPOU3BEICHUS HCKYCCTBA
Ha IIPEAMET COOTBETCTBHS «30JI0TOMY
CEUYCHHUIO» U IPaBUILy TPETEH.
BeicTpauBath kommno3uiuio pororpadun
WY PUCYHKA C yUETOM MpaBHia TpeTeil.

VI Bxiaa coBpeMeHHBIX Maii
YYeHbIX B
dopmupoBanue EHKM

99- | Bkyax poccuiickux CoBepIIIeHCTBOBATH JINYHYIO

100 | yueHsIx B popMHpOBaHHE MH()OPMALMOHHO-KOMMYHUKATUBHYIO
EHKM KOMIIETEHTHOCTb B IIPOLIECCE BBICTYIUICHHUS,

101- | CoBpeMeHHbIE OTKPHITHS JUCKYCCHH IO UTOTaM3TOTO BBICTYILICHHS.

102 | poccuiickuX y4eHbIX OOBEKTUBHO OLIEHUBATh CBOIO

JeATENbHOCTh B IpoIiecce pedIeKCHu.
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