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IosicHuTeNLHAA 3aNIUCKA.

Pabouass mporpamma mo ecrtecTBo3HaHuio sl 11 Kiacca coctaBieHa Ha
OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 0Opa3oBaTEIbHOMN
nporpaMMbl cpeiHero obmiero oOpazoBanus, npeacraBieHHbIXx Bo OI'OC COO,
nporpaMMbl  (DOPMHUPOBAHMSI ~ YHUBEPCAIbHBIX  Y4YEOHBIX JCUCTBHM U ¢
UCIIONBb30BaHuEM aBTOpckoi mporpammsbl At 10 — 11 xkmaccoB O.C. N'abpuensna
«EctectBo3nanue» (I'abpuensiu O.C. Pabouue nporpammel. EctectBo3Hanue. 10-
11 xmaccel: yuebHo-MeToaudeckoe nmocooue / O.C.I'abpuensn, C.A.Cnankos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[ensiMu M3ydeHHs] MHTETPUPOBAHHOTO Kypca «EcrecTBo3HaHME» B cTapiieit
IIKOJIE SIBJISIFOTCS:

* CO3JIaHH€ OCHOB IIEJIOCTHOM HayYHOU KapTUHBI MUDPA;

* (opMHupoBaHUE MOHUMAHUS B3aMMOCBSA3H M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS €CTECTBEHHBIX HAayK Ha OKPYXKAIOIIYIO Cpeay, SKOHOMHUYECKYIO,
TEXHOJIOTHYECKYI0, COUMAIBHYIO U 3THYECKYIO CEepbl ACSTENbHOCTH YEIOBEKA,;

* CO3JaHME YyCIOBUA I pa3BUTUS HABBIKOB Y4eOHOH, IPOEKTHO —
MCCIIEIOBATENbCKOM, TBOPYECKOW JEATETbHOCTH, MOTHBAIMM OOYYarOIIUXCS K
CaMOpa3BUTHIO;

dbopMupoBaHHEe  yMEHHMA  aHaIU3WpOBaTh,  OICHWBATh, MPOBEPATH  Ha
JIOCTOBEPHOCTH M 0000111aTh HAy4YHYI0 HHPOPMAIIUIO;

* TIIOJIydeHHE HaBBIKOB 0e30macHOM paboTbl BO BpeMs MPOEKTHO —
UCCIIEIOBATENLCKONM U 3KCHEPUMEHTANIbHON JI€ATENbHOCTH, NMPHU HCIOJIb30BaHUU
71a00paTOPHOTO 00OPYIOBAHMUSL.

3aayamMu IpeIMETHOTO Kypca «EcTecTBO3HaHME» SBISIOTCA:

- OCBOCHHE 3HAaHUI O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHpa U
METOJIaX €CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoyiee BaXXHBIMH HJICSIMU U
JOCTHKEHHUSIMU €CTECTBO3HAHUSI, OKa3aBIIMMU OIPEAETSIoNIee BIUSHAE HA HAIIN
MPEJICTaBICHUS O PUPOJIE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- OBJAJICHUE YMEHHUSIMH TPUMEHITHh I[OJyYCHHbIE 3HAHUA M1 OOBSICHEHHS
OKpY)XalOIUX  SIBICHUH,  WCIOJIB30BAHUS U  KPUTUYECKOM  OIICHKH
€CTECTBEHHOHAYYHO! MH(QOpMalKH, 11 OCO3HAHHOTO ONPEEICHHS] COOCTBEHHOM
MO3ULIMHU IO OTHOIIEHHIO K 00CYAaeMbIM B OOIIECTBE IPOOIeMaM HAYKU;

- TNPUMEHEHHE EeCTECTBEHHOHAyUHbIX 3HAHWNW B TOBCEIHEBHON JKHU3HM IS
oOecrieueHus: O€30MACHOCTU >KU3HEACATEIHLHOCTH, OXPaHbl 30POBbS, 3aIIUTHI
OKPY’KarOIIEH CPEBI.

BBenenue kypca ecTeCTBO3HaHMSI B CTapIlieil IIKOJIE€ BbI3BAHO CIIETYIOIIMMHU
MPUYUHAMH:

1. Ha BbIXOJ1€ U3 IIKOJIBI B CO3HAHUU Y OOJIBIIMHCTBA BBIITYCKHUKOB (DOPMHUPYIOTCS
YaCTHBIC Hay4HbIC KQpTUHBI MUpa: XUMUYecKas, (pusudeckas, OMoJoruveckas, HO
OTCYTCTBYeT €IHMHAas eCTECTBEHHO-HayuyHas KapTHHA, KOTOPYI U TIpHU3BaHa
dbopMUpOBaTh Takas JUCIHUILINHA, KAK €CTECTBO3HAHMUE.

2. Hapymaercss npeeMCTBEHHOCTb MEXAYy CpeaHed u BbIcHied mmkonoi. B
TYMaHUTApHBIX By3aX 00s3aTelbHBIM SIBISETCA M3ydeHue Kypca «EctecTBeHHO-



Hay4yHas KapTHMHa MHpa», CHHOHUMOM KOTOporo sBistoTcs «KoHuenmuu
COBPEMEHHOI'O €CTECTBO3HAHUS.

3. BBenenue kypca ecTecTBO3HAHHUSI TMO3BOJIIET pPEATM30BaTh TaKOW MEXaHHU3M
TyMaHUTapU3aIui €CTeCTBEHHO-HAYyYHOTO0 00pa3oBaHMs, KaK MHTETpAIus, 4To, B
CBOIO  OdYepelb, IMO3BOJSIET TyYMaHU3UpOBaTh d3TO  OOpa3oBaHUE IS
CTapILIEKJIACCHUKOB, BhIOpaBIMX sl oOydeHus B 10—1 1knaccax rymaHUTapHbIN
npouIIb.

B ocHOBY Kypca nosoxeHa ujesi aHTpOIOLIeHTpU3Ma, T.€. TOCTPOEHUE Kypca
B JIOTUKE M CTPYKTYyp€ BOCHPHSITHS YYECHUKOM €CTECTBEHHOTO MHpa B CHHTE3E
bU3NYEeCKUX, XUMUYECKUX U OUOTOTHYECKUX MPECTABICHUM.

bonpmoe BHuManue (Oosee 25% y4eOHOrO BpPEMEHM) YIAENSIETCS
HKCIIEPUMEHTY, J1ab0opaTopHbIM U mpakThuueckuMm padoram. ®I'OC B kayecTBe
OCSI3aTEIBHOrO AJIEMEHTa MpH OOYYEHHHM B CTapIIMX Kjaccax MpelyCMaTpUBAET
BBITIOJTHEHWE  Ka&XJIbIM  YYEHUKOM  HMHAMBUIyalbHOTO  mpoekta.  bes
UCCJIEIOBATENbCKUX YMEHUN M HABBIKOB CO3/1aTh MPOEKT OyAET CI0XHO. UTOOBI
COBEpPIIICHCTBOBATh ATU YMEHHUS W HABBIKHU, B KaXKJIOM Y4E€OHHUKE MPETyCMOTpEHa
rnaBa «lIpaktuueckue paboTel». PaboThl, MNpennoXkKeHHblE B HEH, MOTYT
MOCIY>KUTh OCHOBOM JIJIs1 BHITIOJTHEHUS MHAUBUYaIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebnom niawe.

[Ipenmer  «EctecTBO3HaHWE»  BXOAUT B  MOPEAMETHYIO  00JacTh
«EcrectBennble Hayku». Pabouas mporpamma paccumtana Ha 102 yueOHBIX yaca
(13 pacuera o 3 yaca B Hepento B 10 Kitacce), B T.4. KOHTPOJIBHBIX padoT: 4 yaca —
10 knacc; mpaktudeckux padot: 19 yacos — 10 kiacc.

Jliist peanu3anuu qanHoM Paboueit mporpaMMbl UCTIOJIB3YETCS:

1. EcrectBo3nanume. 11 knacc. YueOnuk. bazossiit ypoBens (aBTop O. C.
["a6puensn, M.I.Octpoymos, H.C.Ilypermesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: dpoda, 2014.

2. EcrectBo3nanume. 11 kiacc. Mertonnueckoe mocodue (aBropsl O. C. ["'abpuensH,
C.A,Cnankos).

I[lnanupyemblie (JIMUHOCTHBIC, METAIIPEAMETHBIC U TIPEAMETHBIC) Pe3yJIbTAThI
ocBoeHus yueOHOro npeamera «EcrectBo3HaHne»

Jluunocmuvimu pe3yromamamu 00y4eHus eCmecmeo3HAHUIO SA6JISIIOMCSL:
8 YEeHHOCMHO-OPUeHMAYUOHHOU c@epe — BOCIHUTAaHUE YYBCTBA TOPAOCTU 3a
POCCUNCKHE ECTECTBEHHBIE HAYKU;
6 mpyoogol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHEUIIEH
oOpazoBaTebpHON U PO EeCCUOHATIEHON TPACKTOPUH;
B N03HABAMENbHOU (KOCHUMUBHOL, UHMENLIeKmyaibHol) cghepe — yMEHUE
YIIPaBJISATh CBOEH MMO3HABATEIILHOU 1€ TEIBHOCTHIO.

Memanpeomemuvimu — pe3yibmamamu  OC8OCHUsl  NPOSPAMMbL  NO
ecmecmeo3HAHUIO ABNAIOMCAL:
— OBJQJICHHNE YMEHHSMHU M HaBbIKAMU PA3JIMYHBIX BUOB ITO3HABATEIHHOU
JEATeIbHOCTH, TPUMEHEHHUS OCHOBHBIX METOJOB IIO3HAHUSA (CHCTEMHO-



WH(OPMAIMOHHBIA aHAIN3, MOACIUPOBAHUE) U1l U3YUEHHUS PA3IUYHBIX CTOPOH
OKpY>KaIOIIIEr0 €CTECTBEHHOT'O MUPA;
— OBJIaJICHHE OCHOBHBIMHM MHTEJUICKTYaJbHBIMU OMNEpanusaMu: GopMyJIHpOBaHUE
TUMOTE3, aHAJIW3 U CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEeMAaTH3allls, BbISIBICHHUE
PUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;
— (¢dopMHpOoBaHHE YMEHHMH TEHEPUPOBATh WJEU U ONPEACNATh CpE/CTBa,
HEOOXOMMBIE JJIS UX pealli3alllu;
— (opMHUpOBaHUE YMEHUH ONpENENATh IENIU U 33/Jaud JEATEIbHOCTH, a TaKXKe
BBIOMpATh CpEACTBA peaM3alli d3TUX IeJe M NPUMEHATh Ha MPAKTHUKE;
dbopMHpOBaHHE YMEHUW HCMOJIB30BATh PA3NMUYHBIE MCTOUYHUKHU IS TOTYyUEHHUS
€CTECTBEHHO-HAYYHOU MH(POPMALIUK U TIOHUMAHUS
3aBUCUMOCTH OT COJEpKaHusi U (HOPMBI IPEACTaBICHHON MHGOPMALMKM U TEeH
ajpecara.

IIpeomemmuvivu pe3yromamamu u3y4yeHust eCmecmeo3IHaHusl

Buinycknux na 6azoeom ypogre Hayuumcsi:
- IEMOHCTPUPOBATH Ha MPUMEPAX POJIb €CTECTBO3HAHUS B PA3BUTUH YEJIOBEUECKON
IUBUIIH3AIIH;
- BBIJICJSTh MEPCOHATBHBIN BKJIAJ BEIMKHX YYCHBIX B COBPEMEHHOE COCTOSHHE
€CTECTBEHHBIX HayK;
- TPAaMOTHO MPHUMEHSITh ECTECTBEHHO-HAYYHYIO TEPMUHOJIOTUIO TIPHU OINHCAHUHU
SIBJIEHUI OKPY>KalOILEro MUPa;
- 000CHOBAaHHO MPUMEHSATH MPUOOPHI I U3MEPEHUS U HAOJIOJEHUS, UCTIOIb3YS
ONKCAaHUE WM NPEUIOKEHHBIA aJrOpPUTM 3KCIEPUMEHTa C LEJIbI0 IOIYyYECHHUS
3HaHUI 00 O0BEKTE U3YUCHUS;
- BBIBIISATh XapakTep SBJICHUM B OKpYXKalolled cpeae, MOHUMAaThb CMBbICH
Ha0JIF0JaeMBIX MPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYUYHOM 3HAHUM;
- WCTIONB30BaTh JJIA OMUCAHMS XapaKTepa MPOTEKAaHUsS MPOILECCOB (U3UUYECKUE
BEJIMYMHBI U IEMOHCTPHPOBATH B3aUMOCBSI3b MEXKIY HHMH,
- OCYIIECTBIIATh MOJICTUPOBAHUE TIPOTEKAHUS HAOIIOIaeMBIX MPOIIECCOB C YUETOM
TpaHUI] MIPUMEHUMOCTH UCTIONB3YEMBIX MOJIENICIH;
- KPUTHYECKH OIICHHBATh, HHTEPIPETUPOBATH H OOCYXKIaTh HH(POPMAIHIO,
cozepakaiiyrocs B cooodenusix CMU, pecypcax MHTepHeTa, Hay4YHO-TTOMYJISIPHBIX
CTaThsSIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH; JIENIaTh BHIBOBI Ha
OCHOBE JINTEPATYPHBIX JaHHbIX;
- [pPUHUMATh apryMEHTUPOBAHHbIE pEUICHUS B OTHOLICHUM TNPHUMEHEHUS
pa3HOOOPa3HBIX TEXHOJIOTHI B IPO(ECCHOHATBLHOM IeITEIbHOCTH U B OBITY;
- W3BJEKaTh U3 OINUCAaHUS MAalIMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKH JIJIsI KOPPEKTHOI'O UX UCIOJIb30BAHUS;
- OOBSCHSTH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pa0OThI TPUOOPOB;
- OpraHu30BbIBaTh CBOKO JEATEIHHOCTH C YUYETOM TMPHUHIUIIOB YCTOWYHBOTO
Pa3BHUTHUSA CHUCTEMBI «IIPUPOIa—O0IIECTBO—UETIOBEK» (OCHOBBIBASCh HA 3HAHHUSIX O
mporeccax MepeHoca W TpaHchopMmalmuy BEIIECTB W DHEPTHil B DKOCHCTEME,
pPa3BUTHUU U (PYHKIIMOHMPOBAHUU OHOC(EpbI; O CTPYKType MOMYISLUMUA U BUAA,
alanTausX OpraHu3MOoB K Cpejie 0OUTaHusI, CBOMCTBAX IKOJIOTUYECKUX (PAaKTOPOB;



PYKOBOJICTBYSICh NMIPUHIUIIAMU pecypcocOepexenns U 0e30MacHOro MpUMEHEHHs
MaTepUajoB U TEXHOJIOTHIA; COXpaHss OMOIOrnueckoe pasHooOpasue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE BEIIECTB WU HMX peaKkuuid B
MPOMBIIIJICHHOCTH U B OBITY; OOBSCHATH POJIb ONPEACIICHHBIX KJIaCCOB BEIIECTB B
3arpsiI3HEHUH OKPY>KaIOLIEH Cpebl;

- JIEHCTBOBAaTh B paMKax MPaBWJI TEXHUKH OE30MacCHOCTH M B COOTBETCTBUU C
UHCTPYKIHUSAMHU IO MPUMEHEHUIO JIEKApCTB, CPEACTB OBITOBOM XMMHH, OBITOBBIX
AIIEKTPUUYECKUX MPHUOOPOB, CIOKHBIX MEXAaHW3MOB, IOHHMAas €CTECTBEHHO-
HayYHbIE OCHOBBI CO3/IaHUS MPEANUCAHUIA;

- ¢dbopmupoBath COOCTBEHHYIO CTpaTEeTUI0 3710pOBbECOEPEraroIero
(paBHOBECHOTO) THTAaHUS C Y4YETOM OHOJIOTUYECKOH 11eJIeco00pa3sHOCTH, POJIU
BEIIECTB B MUTAHUH U )KU3HEAEATEITBHOCTH KUBBIX OPTaHU3MOB;

- OOBSICHATh MEXaHU3M BIIMSHUS Ha KUBBIE OPraHU3MBbI AJIEKTPOMArHUTHBIX BOJIH
U PaJMOAKTUBHOTO M3JIY4YCHHs, a TakKe JCHCTBHS alIKOTOoJsl, HHUKOTHHA,
HAapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 3J0POBbE OpraHU3Ma U
3apO/IbIIIEBOE PA3BUTHE;

- BbIOMpaTh CTPATETHIO MOBEACHHUS B OBITOBBIX M YPE3BBIYAMHBIX CHUTYaIUSAX,
OCHOBBIBaSICh Ha TIOHMMAaHUU BIMSHUS Ha OpPraHU3M 4YeloBeKa (DU3MUECKHX,
XUMUYECKUX U OMONOTHYECKUX (PaKTOPOB;

- OCO3HAHHO JIEHCTBOBATh B CHUTyallMd BHIOOpA MPOIYKTA WM YCIYTH, TPUMEHSIS
€CTECTBEHHO-HAYYHbIE KOMIIETCHIINH.

Buinycknux na 6azoeom ypogne nomyuum 603MOACHOCHb HAYYUMBCL!

- BBINOJIHATH CAMOCTOSITEIBHBIE JKCIIEPUMEHTBI, PACKPBIBAIOIINAE TMOHUMAHME
OCHOBHBIX €CTECTBEHHO-HAYYHBIX IIOHATUH M 3aKOHOB, COOJIOJas mpaBuiia
Oe3omacHO paboThl; NPEACTaBISATh MOJIYUYEHHBbIE pe3yNbTaThl B TaOJIMYHOMH,
rpaduueckoil WM TEKCTOBOM (hopme; nenarh BbIBOABI HA OCHOBE MOJYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILIECTBJISAITb CaMOCTOATENbHbI Y4YeOHbId MPOEKT WM HCCIEAOBaHUE B
00JIaCTH €CTECTBO3HAHUS, BKIIIOYAIOIIMKM ONpe/IeIEHUEe TEMbI, TOCTAHOBKY LIEJU U
3a/lay, BBIABMKEHUE THUIOTE3bl M IyTel €€ SKCHepPUMEHTAIbHON MPOBEPKH,
MPOBEICHUE HKCIIEPUMEHTA, AHAJIMU3 €ro pPe3yJIbTaTOB C Y4YETOM IOTPEIIHOCTH
u3MepeHus,  (OpMyJIUpOBaHME  BBIBOAOB W  NPEJICTABIEHHWE  T'OTOBOIO
UH(OPMAITMOHHOTO MPOIYKTA;

- 0o0CyXJaThb CyIIECTBYIOLIME JIOKAJbHbIE W PErHOHAIbHbIE MPOOIEMbI
(9KOJIOTHUYECKHE, SHEPTETUUECKHE, CHIPHEBBIC U T.11.);

- 000CHOBBIBaTh B JIUCKYCCHUM BO3MOJKHBIE IYyTH MX PEIIECHUS, OCHOBBIBAsCh Ha
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaxXOJIUTh B3aHMOCBS3M MEXIy CTPYKTYpol M (QYHKIMEW, NOPUUUHON W
CIE/ICTBUEM, Teopued U (QakraMd 0OpH aHajdu3e NPOOJEMHBIX CHUTyalud W
000CHOBaHUM NMPUHUMAEMBIX PEUICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUU;
MOKAa3bIBaTh B3aUMOCBSI3b MEXIY 00JIaCTAMH €CTECTBEHHBIX HAYK.

Conep:xanue yueOHoro npeamera «EcrectBozHaHue).



11 knacc.
Tema 1. IloBTopenne kypca 10-ro kinacca (7 4)

MHuoroo0pasue ecTeCTBEHHOTO MHpa: METaMup, MaKPOMHP, MUKPOMHUD.

BceneHnnasi, ranakTuKu, 3BE3/bl, COJHEYHAs CHUCTEMA: OCHOBHBIC TIIOHATHUS W
3aKOHBI JBMXKEHHUSI HEOECHBIX TeJ. 3eMJis, €€ CTPOCHHE U TeO0JOTHUYECKHUE
obonouku. [Tonarue o Mmukpomupe u Hanomupe. buochepa. YpoBHu opranuzaiuu
*u3HM Ha 3emie. buocdepa u ee rpanunpl. MoJekyIspHBIN, KIETOYHBIN,
TKAHEBBbIM, OPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, OHOLIEHOTHYECKUN U
OonocdepHbIil YpPOBHU OpPraHM3allMU >KU3HU Ha 3emiie. DKOJIOTHYECKHUE CUCTEMBI:
OCHOBHbIE TMOHATHUS (L[ENU THUTAHUS, NUIIEBbIE NUPAMUABI, JKOJOTUYECKHE
dakTopsl). OCHOBHBIE MOJIOKEHUS CUHTETUYECKON TEOPUHU IBOJTIOIUH.

EcrtecTBeHHbI1 0TOOp M ero ¢opmbl. MyTanuu u ux kiaccugukauus. Makpo- u
MaKpO3BOJIIOIUS. DJIEMEHTHI TEPMOJAUMHAMUKN U TEOPUU OTHOCUTEIBLHOCTH.

Hauana TCPMOANHAMUKMU. DIEeMEHTBI TCOPUHN OTHOCHUTCIIBHOCTH.

JemoncTpauuu. BuneodparmMeHTsl 1 ciaiiibl o TeEME.

Tema 2. Mukpomup. Atoma. Bemecra (344)

OCHOBHBIE CBEJEHUS O CTPOCHHUU aTOMAa. DBOJIIOLMS IPENCTABICHUNA O CTPOCHHUH
atoma. Mogemu crpoenust atoMoB J[x. Tomcona u 3. Pezepdopaa. Iloctymnars
kBaHTOBOM Teopun H.bopa. IIpoTOHHO-HEUTpOHHAs TEOpHsl CTPOCHHUS aTOMHOIO
anpa /1. IBanenko u B.I'eitzenOepra. M3oronel. DnekTpoHHass 000JI0YKa aroMma.
DOHepretuueckue ypoBHU. [loHsiTHe O 2yekTpoHHOM o6Onake. Ilepumonnueckuii
3akoH. Otkpeitue .M. MenneneeBpM nepuoanyeckoro 3akoHa. I[Ipenmoceuikm
OTKPBITUSL ~MEPUOAUYECKOTO 3akoHa. [lepBble MOMBITKKM  KJIaccU(UKAIIU
XUMHUYECKUX 37eMeHTOB. OTkpbiTe .M. MeHaeneeBbiM MepUOIMYECKOTO 3aKOHA.
[IeproguYHOCTh B N3MEHEHUHU CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCTMHEHUM.
[Tepuomuuecknii 3akoH B (opmynupoBke J[.M. MenneneeBa. CoBpeMEHHBIC
IIPEACTABICHNS O NPUYMHAX I[EPUOJUYECKOr0 U3MEHEHMUS CBOMCTB XMMHYECKHMX
3JIEMEHTOB W MX coeAuHeHUd. CoBpeMeHHas (POpPMyJIMPOBKA MEPUOIUYECKOTO
3akoHa. [lepuognueckas cucTeMa XHMUYECKUX O3JIEMEHTOB, Kak rpaduieckoe
0TOOpakeHHe MepPHUOANYEcKOro 3akoHa. CTpyKTypa NEpUOAUYECKON TaOIHIIbI.
[Tepuob! (Oosbive U MajIbie) U TPYNIHI (TJIABHBIC U TOOOYHBIE).

3HaYeHUE MEPUOANYECKOIO0 3aKOHA W MEPUOAUYECKOW CHCTEMBI XHMHYECKHUX
anemenToB [[.1. Menneneesa /st popMupoBaHUsl €CTECTBEHHOHAYUYHON KapTHUHBI
MHpa.



[IporHocTuueckas Cujia M 3HAYEHHE TMEPUOJIUYECKOr0 3aKOHA M MEPHOJANYECKOU
CUCTEMbl. 3HAYEHHUE TMEPUOJMYECKOTO 3aKOHA U MEPUOJUYECKOU CHUCTEMBI
xumudeckux aneMeHtoB JI. M. MenaeneeBa st pa3BUTHS HAYKA W MOHUMAaHUSA
XAMHUYECKON KapTHUHBI MUPA.

biraroponnsie rassi. biaropogHeie raspl, IpUuYMHA MX CYUIECTBOBAHUS B
aTOMapHOM COCTOSIHUU. [IprMeHeHue 6J1aropoIHBIX Ta30B.

HNonnas xumuueckas cBsizb. MOHBI U UX KiaccuuUKaius: mo 3apsaay (aHUOHBI U
KaTHOHBI), 110 COCTaBy (MPOCTHIEC U CIIOKHBIE). CXxeMa 00pa3oBaHUs HOHHOM CBA3U.
HoHHbIe KpUCTATUITMYECKUE PEIIETKH. XIIOPU]T HATPUS — TUIIMYHBIN MPE/ICTABUTEINb
COEJIMHEHUI C MOHHBIM TUIIOM CBS3H.

KoBasieHTHas xumuyeckas cBsi3b. KoBalleHTHas CBSI3b KaK CBsI3b, BOSHUKAIOIIAS 32
cuyeT 00pa3oBaHMs OOUIMX 3IEKTPOHHBIX MAp MYTEM MEPEKPhIBAHUS IIEKTPOHHBIX
opbutaneil. KpaTHocTh KOBanieHTHON CBA3M. OOMEHHBIE U JOHOPHO-aKLENTOPHbBIE
MEXaHHU3Mbl O00pa30BaHUSl KOBAJEHTHOW CBSI3U. DJEKTpoOTpUraTeabHOCTh (D0).
Knaccuduxanus koBaJeHTHBIX cBs3ei: mo DO (mosisipHass W HEMOJspHAas).
Junonu.

Meramnsl ¥ cmaBbl. MeTaluiMdecKkas XMMHUUYECKasl CBS3b. O6IHI/IG (1)I/I3I/I‘-ICCKI/IC
CBOMCTBA METAJJIOB: QJICKTPOIIPOBOIHOCTb, IIPOYHOCTH, TCINIOIIPOBOIAHOCTD,
METaJJIMYEeCKUI 6JIGCK, IUIACTUYHOCTD. CIIJIaBbI YCPHBIC 1 IBCTHLIC. CTaHB, YyI'yH.
.HaTYHB, 6p0H3&, MCJIBXHOD. Merannuueckas CBA3b. 3aBUCHUMOCTD
QJICKTPOIIPOBOJHOCTHU MCTAIJIOB OT TCMIICPATYPHBI.

MonekynspHo-kuHeTH4decKass Teopusa. OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-
KMHETUYECKOW Teopuu. MneanbHblil ra3. YpaBHEHUE COCTOSIHUS UIACATBHOTO Tasa.
ArperaTHble COCTOSIHUSI BellecTB. ['a3000pa3Hoe cocTtosiHue. 3aKkoH ABOrajapo u
clencTBUs W3 Hero. MonspHbld o0beM ra3oB npu H.y. JKuakKoe COCTOSIHUE
BellleCcTB. TekydecTb. TBepaoe cocrosiHue BemecTBa. Kpucramummueckne pemeTku
Pa3HbBIX TUIOB JJIs TBEPAOrO COCTOSIHMS BemecTBa. I[loHsTre o masme. Boicoko-
Y HU3KOTEMIIepaTypHas MJIa3Mbl U UX TIpUMEHEHUE. B3auMHbIe epeXoabl MEXKIY
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

[Ipuponnsiii ra3. [IpupoaHbIii ra3, €ro COCTaB M HANPAaBJICHUS UCIIOJb30BAHUS B
KaueCcTBE TOIJIMBA U XUMHUYECKOro chipbsi. KonBepcusa merana. CUHTE3-Tra3 U €ro
WCIIOJIb30BAaHUE JUIS TOJYYEHUS CHHTETUYECKOro O€H3MHa ¢ METaHoJIa.
[IpenenbHple W HeENpeAenbHbIE YIIEeBOAOpPOAbl. KauecTBeHHbIE peakuuu Ha
KpaTHYO CBA3b. buoras.

Kunkue BemectBa. Hedts. Hedtb, ee cocrtaB, ¢usnueckue cBoOWCTBa U
MPOUCXOXKJIEHHUE. DKOJIOTMYECKHE TIOCHEACTBUS pa3iuBa HePTH M CrOCOObI
OOpBHOBI C HUMH.



[TormyTHbIt HedTsSHOM ra3, ero coctaB. Ilpomeccel mnepepabOTKu HEPTH:
pexTudukanus u KpekuHr. [IpoaykTsl nepepaboTku HEPTH U UX UCTIONIB30BAHHUE.

TBepmoe cocrosHue Bemecta. JKuakue Kpuctauiel. Kpucramnuueckue u
amop¢ubie BemiecTBa. I[lpu3naku u cBoiictBa amopdHOCcTU. OTHOCUTENBHOCTD
UCTUHBI B XuMuW. JKuakue KpUCTAUIbI M HMX [PUMEHEHHE B TEXHHKE.
OTHOCUTENBHOCTh HUCTUHBI B OMOJIOTHH U (PU3HUKE.

Knaccudukaius  HEOPraHMYECKHX  BEIMIECTB W €€  OTHOCHTEIHHOCTb.
Knaccudukanusa npupoanbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
BemectBa. M3omepus. Krnaccudukaruss HeopraHWdecKux BemiecTB. [IpocTeie
BEI[ECTBA: METAJUIbl, HEMETAIUIbI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JIEICHUS
IPOCTHIX BEIMIECTB HAa METaUIbl M HEMETaUIbl. AJUIOTPONUS W €€ TPUYUHBI.
CrnoxHpIE BEIIECTBA: OKCHIBI, KUCJIOTHI, OCHOBaHUS, CONH. OTHOCHUTEIHHOCTH
KJIacCU(UKAIIUU CIIOKHBIX BEIIECTB.

Knaccuduxanus opranudeckux coeauHeHuil. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COeAUHEHUI. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
ctpoenus A. bytneposa, @. Kekyine, A. Kynepa.

N3omepus, kKak (QYHKIUS XUMHUYECKOTO CTPOCHHUS HA MPUMEPE ITHIIOBOTO CIUPTA
U AUMETHIIOBOTO 3dupa. [IpuunHbl MHOrooOpa3us OpraHuYeCKUX COCTMHEHUN.

Knaccudukaiys opraHMYecKUX COCAMHEHUN. YTIIEBOJOPOJBI: ajKaHbl, aJKCHBI,
aJKUHBI, aJKaJueHbl M apeHbl. KiacCchl OpraHM4ecKuXx COCAMHEHUH, MOJIEKYJIbI
KOTOPBIX COACPKAT (PYHKIIMOHAIBHBIC TPYIIIBI: THAPOKCHIBHYIO, KapOOHUIBHYIO,
KapOOKCWIbHYI0, aMuHOTpymiy. OTHOCUTEIBHOCTh JICJICHUSI OPTaHUYECKUX
COECIMHEHNH Ha KJIACCEHL.

[Tomumepbl. OCHOBHBIE TOHATHUS XWMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUMN:
MOHOMED, INOJUMED, DIEMEHTApHOE 3BEHO, CTENEHb NnonmMepusanuu. CrocoOsl
MOJIyYEHUsS] TOJIMMEPOB: PEaKUUd TNOJMMEpU3AlMK W MOJUKOHIEHCALUU.
buononumeps! 1 KX OMOJIOTHUYECKAs POJIb.

IImactmacesl. TepMmorutactel M peakromiactel. [IpencraBurenu miacTMace Hu
obOnacTu ux npumeHenus. Bosokna. [IpupogHbie (KHBOTHOTO M PacTUTEIHLHOTO
MIPOUCXOXKIICHUSA) U XUMHUYECKHE (MCKYCCTBEHHBIE W CHHTETUYECKHE) BOJIOKHA.
[IpencraButenn BOJOKOH W oOjMacTH wX npuMeHeHus. Heopranumdeckue
MOJINMEPHI, KaK BEIIECTBA aTOMHOM CTPYKTYPHI.

Cmecu, ux coctaB U crnocooOnl pasneneHus. [loHsaTue o cMecHw, Kak CHUCTEME
COCTOSIIIICH W3 pa3IMUHbIX XUMHUYeCKuX BemecTB. Knaccudukanus cmeceit mo
BU3yaJbHBIM TMpH3HAKaM (FOMO- M TETEPOTCHHbIE CMECH) M 10 arperaTHoOMy
COCTOSIHUIO (TBEp/bIC, )KUJIKUE U ra3o00pa3Hbie cMecu). CocTaB cMeceit: MmaccoBast
u oObemHas JoJu KommoHeHTa cMecu. CrocoObl paslefieHus CcMmece.



Hucnepcusie cuctembl. [lonstue nucnepcHoit cucteme. Kiaccudukanus
JUCTIEPCHBIX CHCTEM IO pa3MepaM JAHUCIEPCHON (ha3bl U arperaTHOMY COCTOSTHHIO
JUCTIEPCUOHHOMN Cpefibl U AuCIiepcHOM ¢a3bl. 3Hau€HUE AMCIIEPCHBIX CHUCTEM B
OpUPOAE,  MNPOMBIIUIEHHOCTH W IOBCEJHEBHOM  JKM3HH  YEJIOBEKa.
['pyOonucnepcHble CUCTEMBl W UX Kiaccupukamus (CyCHEeH3UH, SMYJbCHH,
a’po3onn). [IpuMeHeHue ITHX CHUCTEM B TEXHHMKE U ObITYy. TOHKOIMCIEPCHBIC
(KOJTOMIHBIE) CUCTeMBI, WX Kiaccudukamus (3omm u renu). Koarymsims.
Cunepesuc.

JlemoHCcTpanum.

Buneodparmentsl u ¢otorpaduu mo TeMe: HEOHOBas pekjaMa U aproHOBOU
CBapKOHM, JAupwKaOield ¢  BO3AYIIHBIX IIAPOB, 3AMOJIHEHHBIX  TEJHUEM,
OampHEONIOTHYECKUE PAJOHOBBIE BaHHBL. Paznuunbie (GOpMBI MEPUOAUYECKON
cuctembl xumuueckux anemeHToB JI.M.Menneneesa. [Toptpetsi: JI. ByaGoapana,
JI. Hunecona, K. Bunknepa, A. bytnepoa, ®@.Kekyne, A. Kynepa. Moaenu
KPUCTAJUIMYECKUX PELIETOK: XJIOpHUJAa HATpus, MOJa, YIJIEKHCIOro rasa, ajiMasa,
rpajgurta. OOpa3ubl MHUHEPAJTIOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3M (OKCHIA
KaJIbLIMUS, PA3JIMYHbIX COJIEH, TBEPABIX IIENOYEH, rajuTa, KajJblUTa); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOMN CBS3H.

Komiekuu: MeTaioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, MOJy4aeMbIX Ha OCHOBE
IPUPOIHOTO Ta3a; HEPTh U MPOAYKTHI €€ mMepepaboTku; aMOp(HBIX BEIIECTB U
MaTepHayioB; MNPUOOPOB HA OCHOBE >KUJAKUX KPUCTALIOB; MPOCTBIX M CIIOKHBIX
BEI[ECTB; IUIACTMACC, BOJIOKOH, HEOPTaHMYECKUX TOJMMEpPOB (MUHEPAIOB U
TOPHBIX TOPOJT); OPTaHMYECKUX coenuHeHud. Juddys3us TymmcThIX BEIIECTB C
TOpAIIEH JaMIOYKM HakaduBanus W auddy3us TepMaHTaHaTa Kajaus WU
cynbdara menu (IT) B Boze.

[Ipubopel Ha OCHOBE HHU3KOTEMIIEPATypHOM IUIa3Mbl (Ta30Bble  Ja3ephl,
IUTa3MEHHBIE TIAaHENIN TEJIEBU30POB U T.JI.)

[[TapocTepkHeBble U OOBEMHBIE MOJCIM MOJIEKYJ TIEPBBIX MpeAcTaBUTENEH
peIeIbHBIX YTIIEBOAOPOJ0B, CTpykTyp Oenka m JIHK. ®dusnueckue cpoiicTBa
ra3oo0pasHbiX (MpomaH-OyTaHOBasi CMECh B 3a)XXUTAJKE), KUIAKUX (OCH3WH) U
TBEpbIX (TapaduH) aTKaHOB: arperaTHOe COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

['openue mpoman-0yTaHoBoW cMecu (3akuranka). OTHOIICHHE MPEAETbHBIX U
HENpPEeJENbHBIX YIJIEBOJOPOAOB K pacTBOpPY MEepMaHraHata Kajausi U OpOMHOMN
Boze. OOpa3zoBaHue He(PTSIHOMN MJIEHKU HAa TOBEPXHOCTU BOIBI.

OOHapyxeHue HenpeIeIbHbIX COeAMHEHUN B )KUJIKMX He(TenpoayKTax.

[Tonyuenne mnactuueckoit cepbl. I[lomyuenue Oenoro dochopa. Ilomyuenue
JTUCTUUTMPOBAaHHOW  Boabl. OuncTKa CMeCH KPHUCTAIOB JUXpoMara H



nepMaHraHata kamus. OOpasibl pPa3IMyYHBIX JAMCIEPCHBIX CUCTEM: SMYJIbCHH,
CYCIICH3HMH, ad3pO30JiH, Telid W 30H. [lodydeHHe KOJUIOMIHOTO pacTBopa W3
xyopuaa xkenesa (I11). Koarymnsamus momyderHoro pactsopa. Dddext Tunmans.

JlabopaTopubie omnbITel. 1. KoHcTpynpoBaHuWe NEPUOAMYECKOW  TaOIMIIBI
XUMHUYECKUX JJIEMEHTOB C HCIOJb30BaHWEM KapTouyek. 2. (O3HaKOMIIEHHE C
KOJUIEKIIUSIMA METAJUIOB U CIUIABOB. 3. bpOYHOBCKOE IBMKEHUE YACTUL TYLIU WU
BETOYHOU MbUIbIEI B Boze. 4. [IpoBepka mpubopa sl MOJy4eHHs] Ta30B Ha
FEPMETUYHOCTh. 5. YBEIHWYCHHE JMAaBICHUA >KUAKOCTA MpU €€ cxartuu. O.
CpaBHeHUEe KoJieOaTEeNbHBIX ABUKEHUN MOJIEKYJ BOJBI U Jibja ¢ momoisio CBY.
7. BpimapuBaHue pacTBOpa IOBApPEHHOM coJid. DUIBTPOBAHUE TE€TEPOTECHHOU
cmecu. OTcTauBaHue, Kak croco0 paszieJieHus: CMeceil IeKaHTaIlel U ¢ TOMOIIbIO
JEUTEIbHON BOPOHKU. 8. O3HAKOMIIEHHE C JUCIIEPCHBIMA CHCTEMAMHU

[Ipaktruueckas padora Ne 1. U3yuenue ororpaduii TpeKOB 3apsyKEHHBIX YACTHUL.

[TpakTuueckas padora Ne 2. Ilonydenue, coOupaHue U pacrno3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (13 1)

XVUMUYECKHE peakuuu M UuX Kilaccupukauus. XHUMHYECKHE PEaKUUd WIN
XUMHUUYECKUE SIBJICHUS, HUX OTIMYUsA OT (u3mueckux seineHuil. Peakuuu 6e3
U3MEHEHHUsl COCTaBa BEIIECTB: AJUIOTPOINM3AalMM U H3oMepu3auuu. Peakuuu,
UAyUIMEe ¢ M3MEHEHHWEM 4HCia M COCTaBa BEILECTB: COEIMHEHUS, pa3lIoKEHus,
3aMenieHus, oOMeHa. Peakuuu, mpoTeKaroye ¢ BbICICHUEM WU MOTJIOIMIEHUEM
TEIUIOTBI: 9K30- W DJHAOTepMHuueckue. Jlpyrue mnpu3Haku KiaccupuKammuu
XUMUYECKUX peakuuid Ha mnpumepe cuHre3a okcuaa cepbl (VI): u3MeHeHue
CTENEHEH OKHCIEHHMS »JJIEMEHTOB, OOpa3yloLIMX  BEIIECTBA, HCIOJIb30BAHUE
KaTaJIn3aTopa, arperaTHoe COCTOSIHUE BEILECTB, HAIIPaBJICHUE MPOLIECCOB.

Ckopocth xumu4eckord peakuuu. [[OHATHE O CKOPOCTM XMMHYECKOM PEaKIUU.
['oMOT€HHBIE W TETEPOrEHHBIE PEAKIUU. 3ABUCHUMOCTh CKOPOCTH XUMHYECKOU
pEeaKIuu OT MPUPOJbl PEATUPYIOLIMX BEIIECTB, UX KOHILIEHTPAIMU. 3aBHUCUMOCTH
CKopocTu peakimu oT Temreparypbl. [IpaBuno Baut-I'odpda. 3aBucumocts
CKOPOCTH pEaKUMM OT IUIOAAd COIPUKOCHOBEHUS BELIECTB W HAJIUYMSA
KaTajau3aTopa.

OOpatuMocTh XHUMHUYECKUX peaknuii. HeoOpaTumble u 0OpaTUMbIEe pPEaKIUU.
CocTosiHuE XUMHYECKOTO PAaBHOBECHSI JIJIs 0OPATUMBIX PEaKIIHH.

[Mpunmun Jle-Ilarense. CwmenieHre XUMHUYECKOTO paBHOBECHUS OOpaTHUMBIX
pEaKLMi B XUMUYECKOM IIPOU3BOJCTBE HA IpUMEPE CUHTE3a aMMUaKa.

OxkucnuTenbHO-BOCCTaHOBUTENBbHBIEC peakiuu (OBP). DnekTpomus.



CrerneHp OKHCICHHSI M €€ ompeseieHue no ¢gopmyne coenuuenus. [lonartue o6
OBP. Oxucaureilr 1 BOCCTAHOBUTEIIH, OKUCIICHHE U BOCCTAaHOBJIEHHE.

DJEKTPOIN3 pacIlIaBOB U PACTBOPOB HA IPUMEPE XJIOPHUIA HATPHS.

BHeKTpOJ'II/ITI/I‘-ICCKOG MMOJIYYCHHUC aAJIFOMHWHMNAL. HpaKTI/I‘-ICCKoe IMPUMCHCHUC
QJICKTpOJIMU3a. ["anpBaHOIIACTHKA U TaJIbBAHOCTETHSI.

XUMUYECKHE UCTOYHUKHU TOKA. ['albBAHMYECKHE 3JIEMEHTBI HA MIPUMEPE SJIEMEHTA
Janusnsa-Ako0u, ux yCTpOWCTBO M IPUHITUIT ICUCTBHUA. Y CTPOHCTBO OaTapeKku Ha
[IPUMEPE CYXOTO LIETOYHOTO AJIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO aKKyMYJISITOpA.
["anbBanu3anus u exTpodopes.

®du3zrka Ha ciyk0e yeaoBeKka. AHTPOIIOMETPUS: U3MEPEHUE ITTMHBI U MacChl Tea,
COUPOMETPUS. M JKU3HEHHAas €MKOCThb JIETKUX. TeIJIOBble M3MEpPEHUs W
Teriorepanus. 3mepenre aprepruanbHOro 1aBjieHus. [ MIepTOHUs U TUIOTOHUS.

VYapTpa3ByKoBas OWAarHOCTUKA W TEpaNus. DIIeKTpOoTEpanus. Jlazepnas
Tepanus. MarHuTHbIl pe30HaHC M peHTreHoguarHoctuka. dmooporpadus.
Tomorpadus

JlemoHncTpanum.

[Tonyuenne 6enoro ocdopa. 'opernue docdopa u pacrBopenne okcuaa docdopa
(V) B Boze. Ilonmydenue u paznoxxkenue ruapokcuaa menu (I1). Bzaumonerictue
xene3a ¢ pactBopoM cyibdarta mMeau (I1). OneiThl, WLTIOCTPUPYIONIUE TTPABUIIO
beptomne — oOpa3zoBaHue ocanka, raza WiIH CJIadOro 3JEKTPOINTA.3aBUCUMOCTD
CKOPOCTH pEaKIMK OT MPUPOJIBI BEIIESCTB Ha IPUMEPE B3aUMOCHCTBUS pacCTBOPOB
Pa3TUYHBIX KHCJIOT OJMHAKOBOW KOHIICHTPAIIMM C OJWHAKOBBIMH TpaHyJaMu
IIMHKA W B3aWMOJICHCTBHE OIMHAKOBBIX KYCOUYKOB MAarHwsl, IMHKAa W JKeje3a ¢
COJISIHOM KHCIJIOTOM. B3anmonencTBue pacTBOpa CEpHOM KHUCJIOTBI C PAacTBOPAMH
THOCyb(aTa HATpPUS Pa3IUUYHOM KOHLEHTpauuu. B3aumojelcTBue pacTBOPOB
CEPHOU KHCIIOTBI ¥ THOCYJIb(aTa HATPHUS TIPH PA3IMIHBIX TEMIIEpaTypax.

OOpatumMbie peakIuu Ha TMpuMepe mnoiaydeHus ponanuga sxkeneza (L) u
HAOJIOZICHUS 32 CMEIICHUEM PaBHOBECHS MO WHTEHCHBHOCTH OKPACKU MPOIYKTa
peakiuy NPy U3MEHEHUH KOHIICHTPAIIMKU PEAareHTOB U MPOIYKTOB.

['openune cepsl, kak OBP. Mogenb snekrponusepa. Mojenb 3eKTpOIU3HON
BAHHBI JUISl TOJYYEHUS aATIOMHUHUSL. Komnekuus Oarapeek. CBHUHIIOBBIN
akkymyJiatop. Poctomerp, MEIMIIMHCKHE BEChl, CIOUPOMETP, PTYTHBIA U
AIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI PA3JIMYHBIX BUJIOB, JA3€pHAs YKa3Ka.

BuneodparmeHTsl U craiibl o TeEMe.



JlaGoparopHble onbIThl. 1. BiausHue TemmnepaTypbl Ha CKOPOCTh PEAKLUU OKCUAA
menu (IT) ¢ cepnoit kucnmotoil. PaznoxkeHue mepokcuia BOAOPOAA C MOMOIIBIO
okcuna Mmapranua (1V) , a Takxke Karanassl cblporo kaprodens. 2. BeirecHenue
Meau u3 pactBopa cyibdara meau (I1) xemnezom.

[Ipaktrnueckas padora Ne3. M3ydyeHne XUMUYECKHUX PEAKLIUN.

[TpakTudeckas padora Ne 4. COopka raJiIbBAHUYECKOTO 3JIEMEHTA U UCIIBITAaHUE
ero JeUCTBUSL.

Tema 4. 3g1opoBbe (224).
Cucmemamuueckoe nojlodiceHue Yeni08eKa 8 Mupe HCUBOMHbIX.

buonornyeckas knaccudukaius yenoBeka. [IpAMoXoxaeHHEe U €ro BIHMSHUE Ha
cKeneT yenoBeka. Pyka — opran u npoAyKT Tpyaa. Pa3BuTHe yeperna v roJJOBHOTO
Mo3ra uyesjoBeka. llepBas u BTOpass cUTHaJIbHBIE CHUCTEMBI. buoconumanbHas
pUPOJA YETOBEKA.

I'enemuka uenosexa u memoowi ee U3Y4EeHUA.

OCHOBHBIC TMOHATHUS TE€HETHKU: HACJICIACTBEHHOCTb, HW3MCHYHBOCTH, TICH,
XpPOMOCOMBI, MYyTalldd, TE€HOM, TEHOTHUI, (EeHOTHN, JAOMHHHUPYIOIIUE U
peliecCuBHbIE TPHU3HAKW. ['eHOM YernoBeka W ero pacmmdpoBka. [IpakTrueckoe
3HAYEHHWE M3YUYCHMSI F€HOMa 4YejoBeKa. MeToJibl M3y4YeHHUs] TEHETHUKH YeJIOBEKa:
reHeaJJOrMYeCKHUi, OJIN3HEIOBBIM, [IATOTCHETUYECKHU . I'eneTnueckue
(HacmencTBEHHBIC) 3a00JI€BaHUS YEIOBEKA.

Quzuxa uenosexka. CKeNeT € TOYKU 3peHHs] (PU3MUYECKOTO MOHSATHUS O phlyare.
KpoBooOpamienre B CBeT€  THAPOJMHAMUKH: TMYJbC, KPOBSHOE JaBJICHUE.
Huddysus, kak ocHoOBa GOpMUPOBAHUS NEPBUYHON U BTOPUYHON MOYM B MOYKAX,
a TaKKe ra3oo0MeHa B TKaHSAX U JIETKUX. TepMOpEryJislus ¢ MOMOIIbIO KOXH
IyTEM TEIUIONPOBOJHOCTH, KOHBEKIIMM, W3JIy4EeHUS W MCHAPEHHS BOJBIL.
DneKTpoIMHaMHU4YEecKass NpUpoAa Mepeladd HEPBHBIX HUMYJbCOB. Onruyeckas
cucTeMa 3peHusi. AKyCTUYECKasi CUCTEMa CiIyXa U rojocooOpa3oBaHHe.

Xumus uenoseka. XUMUYECKUM COCTaB Tejla YEJIOBEKA: AJIEMEHThI U BEIIECTBA, UX
kinaccudukanusa u 3Hauenue. Boga, ee pynkiuu. BonHbiii 6amanc B opraHuzme
yejoBeka. MuHepaibHbIe BEIIECTBA U UX POJIb B KU3HEICATCIIBHOCTH OpraHu3Ma
yejoBeka. 3a00JeBaHMs, CBSI3aHHBIE C HEJAOCTATKOM WM M30BITKOM HEKOTOPBIX
XUMHUUYECKHUX DJIEMEHTOB B OPTaHU3ME YeJIOBEKa.



BuTamMuHsbI. I/ICTOpI/IH OTKPBLITHA BUTAMHWHOB. BI/ITaMI/IHBI, KaK OWOJIOTUYECKH
AKTHBHBIC BCIICCTBA. BOH63HI/I, BBI3BAHHBIC HCAOCTATKOM HJIN M30BITKOM
BUTAMHMHOB: aBUTAMHUHO3bI, THIIOBUTAMHWHO3bI, THIICPBUTAMHWHO3BI.

CyTouHast mOTpeOHOCTD YeIOBEKa B BUTAMUHAX U X OCHOBHBIE (DYHKIIHH.

Knaccudukanuss ButamuHOB. BogopacTBopuMble BHTaMHUHBI Ha MpHUMEpe
ButamuHa C. JKupopacTBopumMble BATAMUHBI HA IPUMEPE BUTAMUHA A.

['opMOHBI.

HepBHas u rymopanbHas peryJsiliiy MpoIEeCcCOB KU3HENEATEILHOCTH OpraHu3Ma.
["opMoOHBI, KaK MPOAYKTHI, BbIpaOaThIBAEMBbIE JKelie3aMU BHYTPEHHEN CEKPELIUU.

Knaccudukanus ropMoHOB MO JKejle3aM, KOTOpPbIE HX MPOAYLUUPYIOT MU IO
xumuyecko npupoae. CpoiicTBa TOpMOHOB. MHCY/NIHH, Kak TOPMOH O€IKOBOM
NPUPOABL.  AJpEHanuH, KaK TOPMOH aMUHOKHUCIOTHOU Ipuponasl.  CreponaHbie
TOPMOHBI Ha MPUMEPE MOJOBBIX.  ['Unep- U runopyHKUUs KeJIe3 BHYTPEHHEU
CEKpeLuu.

JlexapctBa. Kparkue cBeleHHUS O 3apOXKICHUU W Pa3BUTHH  (HapMaKOJOTHUHU.
Knaccudukanus nekapcTBEHHBIX CPEICTB MO arperaTHOMY COCTOSIHHIO: KHUIKHE
(pacTBOpBI, HACTOM, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIICH3UU U JIp.), TBEPJbIC
(mopotiku, TabJIeTKH, TMUJIIONU, KarCyJbl), MsITkKue (Mas3u, JMHUMEHTBI, MacCThI,
CBEYM). AJIKAJIOUJIBI. Bakuunsi. XHUMUOTEPANIEBTUYECKUE TPENAPATHI.
AHTHUOMOTHKHU. Hapkotnueckue npenaparsl. HapkomaHus U ee MOCIEICTBUSI.
OnTuManbHBIN PeKUM MPUMEHEHHUS JISKAPCTBEHHBIX MPENapaToB.

3n0poBblid 00pa3 xu3Hu. Pu3nuecKkue 340poBbe U ero kputepuu. [lcuxumyeckoe
3I0pOBbE U €ro Kputepuu. HpaBcTBEHHOE 370pPOBbE U €ro Kputepuu. Tpu
OCHOBHBIE COCTAaBJIAIOIIUE 370POBOrO 00pa3a JKU3HU: PEKUM JHSI, MPABHIBHOE
nuTaHue, (pu3ndeckas aKTUBHOCTh U 3aHATHE cIOPTOM. DaKTOpHI, BIMSIOLIME HA
3I0pOBBE YEJIOBEKA: OKpYyJKarolas cpena, NpopUIaKTHUYECKas BaKLIMHALMA,
CTpecChl, BpEAHbIE MPUBBIYKUA. AJIKOTOJIN3M M €ro nociueAactsus. Hapkomanus u
€€ IOCJICACTBUS.

®dusuka Ha ciyk0e 310pOBbsl YeJIOBEKAa. AHTPONOMETPHS: U3MEPEHUE JUIMHBI U
Macchl TeJla, CIMPOMETPUS U )KU3HEHHAs! EMKOCTD JIETKUX. TerIoBble U3MEPEHUS U
temorepanusi. 3MmepeHne apTeprabHOrO JaBiieHus. [ MIEpTOHUS U TUIIOTOHUS.
VYapTpa3BykoBas IMarHOCTHKA U Tepanus. DineKkTporepanus. JlazepHas Tepamnus.
MaruuTHbIi pe30HaHC U peHTreHoauarnoctuka. @mooporpadus. Tomorpadus

COBpeMCHHBIC MCOIUITMHCKHUE TCXHOJIOTHUHN



310poBbE 4YeNIOBEKa: CUCTEMHBbIM mnonaxod. HopmanbHas ¢Qusmosorus dvenoBeka.
Oco0eHHocTH (PYHKIIMOHUPOBAHUS JIbIXaTENbHON, KPOBEHOCHOM U IPYTUX CHUCTEM
opraHn3Ma. @PU3HOJIOTMYECKHE T[IOKA3aTeJlM OpraHu3Ma 4elloBeKa W HUX
HOpPMAJIbHOE 3HayeHue. MeIUIMHCKUE TEXHOJOTHMU JUArHOCTUKH 3a00JI€BaHUU.
BO3MOXXHOCTH ¥ TEPCHEKTHBBI  METOAOB  MPOQPMIAKTUKH, TEepamuud U
BOCCTAHOBJICHHs opranu3ma. [1oaxoapl K TOBBIIEHUIO 3(PHEKTUBHOCTH CHUCTEMBbI
3paBOOXPaHECHUS.

NHdeknmonHbie 3a00JIeBaHUs U UX MPO(UITIaKTHKA

Nudexknmonnsie 3abosieBaHus U ux Bo3Oymurenu. CrnocoOwbl  mepenaydu
WH(DEKIIMOHHBIX 3a00JIeBaHUN W COIUalbHbIE (PAKTOPHI, CHOCOOCTBYIOIIUE HX
pacnpoctpaneHuto. UMMyHHasi cuctemMa ¥ NpUHLUIBL €€ padoThl. OcoOeHHOCTH
(GYHKIIMOHUPOBaHUA HMMMYHUTETa Yy pa3HbIX Tpynn HaceneHus. CrocoOsl
npoPHIaKTUKA HMH(PEKUMOHHBIX 3aboneBaHuid. Bakuuuanusa. HampaBieHHOCTB
MEIUIMHCKUX NpernaparoB s OOpbObl ¢ HHQPEKIHOHHBIMU 3a00JIEBAHUSIMU.
[Ipobiema pa3BUTHSA YCTOWYHUBOCTH BO30yIUTENEH 3a00JIeBaHUH.
MexyHapoiHbIe TPOTpaMMbI 10 00pbOe ¢ MHMEKITMOHHBIMU 3a00JIEBAaHUSIMH.

Hayka o mpaBuiIbHOM NUTaHUU

Metabonu3m, kKak OOMEH BEIIECTBOM M SHEPrueil Ha ypoBHE OpraHu3Ma.
[lpuniunel  QyHKIIMOHMpPOBAHMSA  TUIIEBApUTENbHOM  cucTteMbl.  KadecTBo
MPOAYKTOB MUTAHHS C TOYKU 3PEHUS SHEPrE€TUUYECKOW LIEHHOCTH U COAEp KaHUs
MOJIE3HBIX U BPEIHBIX BEIIECTB 3HaueHWE COAJaHCUPOBAHHOTO MHUTAHUS IS
nojJiep>kaHusi 310poBhsi. [luiieBsie H00aBKH: TMOJE3HBIE CBOWCTBA M MOOOYHBIE
s PexThl X Ucnonab30BaHus. J[ueTsl 1 0COOCHHOCTH UX MTPUMEHEHUS.

Hemonctpauun. TaOmuupl, BugeopparMeHTl U ciadael 1o Teme: Ckener
yenoBeka. Mymskx «Topc denoBeka». Moaens monekynsl JJHK. Monenu rnasa,
yXa, OYKHA, HEPBHOM CUCTEMBI 4UesioBeKa, Koxku. Ckener uenoBeka. M3mepenue
MyJibCa, JAaBJIEHUS, OCTPOTHI 3pEHUs, TEMIIEPATYPhI TENA.

Koiutekuuu:  BUTaMMHHBIX — IIPENApaToB,  MEAULIMHCKUX  TOPMOHAJIBHBIX
MpenaparoB, JEKAPCTBEHHBIX (OPM  Ppa3IMYHOTO AarperaTHOro COCTOSTHUS,
JIEKapCTBEHHBIX  (OpPM  Pa3IUYHOrO CHEeKTpa JedcTBus. buyperoBas u
KCAaHTOIPOTEUHOBAsI PEAKIMHU IS ITpenapaTa nHCyauHa. [lopTpeTsl BbLIaromumxcs
YYCHBIX, BHECIIUX 3HAYUTENIBHBIA KIadg B (PapMaxkoJIOTHIO. Pocromerp,
MEIUIMHCKUE BECHI, CIHUPOMETP, PTYTHBIA U BJIECKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3IMYHBIX BUJIOB, JJA3€pHAS YKa3Ka

JlaGopaTopHBIE OMBITHI.



1. V3yuyeHue WHCTPYKIMU MO MPUMEHEHHIO ANTEYHBIX MpEnapaTtoB BHUTAMUHOB.
Omnpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa
aciupuHa

[TpakTrueckast pabora Ne 5. MccnenoBanue mponopruoHaIbHOCTH COOCTBEHHOTO
panuoHa MUTAHUS, IPOBEPKA COOTBETCTBUS MACChI T€JIa BO3PACTHON HOPME.

[Ipaktuueckast padora Ne 6. HTepriperanusi pe3yJabTaToOB OOIIET0 aHaau3a KPOBU
U MOYH.

[Ipaktuueckas pabora Ne 7. OuieHKa HHAMBUAYAJIBLHOTO YPOBHS 310POBbSI.

[Ipaktrueckast pabora Ne 8. OrieHka OMOIOrHYECKOT0 BO3pacTa

Tema 5. CoBpemMeHHOe ecTeCTBOZHAHUE HA CiyKOe yesioBeka (22 v)

OneMeHTapHbl JIM 3ieMeHTapHble 4acTulpl?  IloHsATHE O (QuU3HKE BBICOKUX
SHEpruil. JIMHEWHBIM YCKOPUTEINb dJIEMEHTAPHBIX YaCTHUL, a{POHHBIA KOJUTAUIEP.

I[CJIGHI/IG ATOMHOT'O sAApa: IIPOTOHBI, HGﬁTpOHBI. (DYHI[aMeHTaJIBHI)Ie HJaCTHUIbI:
JICTITOHBI 1 KBAPKH. ®oTOHEI. bO30HHI. AHTI/I‘-IaCTHLIBI.

bonbiiol anpoHHsldd koimaigaep.  MOHTaX M yCTaHOBKA OOJBIIOTO aJpOHHOTO
koJutaiiaepa. [lpunnun aenctBusa koiuannaepa. IIpoucxoxnaenue maccsl. bo3oH
Xwurrca. [Ipoucxoxnenre BeeneHHoi. AHTUMUD.

DHepreTuka u sHEprocoepekeHme

[IpobsieMbl SHEpProoOECneUeHUs: HalMOHAJIbHbIC, PErHOHAIbHBIC, JIOKAJbHBIC.
3aKOoHBI COXpaHEHUsT Macchl U HSHepruu. lIpakTHyeckoe NpUMEHEHHE 3aKOHOB
coxpaneHus. Bunbl sHepruu. CBsA3p MacChl M DHEPIrUH. OJNEKTPOIHEPTHUS U
cnocoObl  ee monydyeHus llomydyeHuWe HNEKTPUYECKOro TOKa C IMOMOILBIO
AJIEKTPOreHEPATOpA. HerpaauuuonHas SHEPreTHKA. TernoBbie u
THIPO3JIEKTPOCTAHIUH. OcHOBHBIE HOHATHUSA aTOMHOM SHEPTrEeTUKH.
PanunoaktuBHOCTE. SlnepHbie peakiuu. ATOMHAsI CTaHIIUS W MPUHIINAI €€ paOdoTHhI.
ADC Ha OBICTpBIX HEWTpOHaX. PamuOM30TONMHBIE TEPMOIIEKTPUUECKUE
redeparopsl (PUTEI'n), npuniun ux aeiictBuss. O0iacTu MpUMEHEHUS] aTOMHOMN
DYHEPreTUKH. SAnepHass SHepreTMKka MW MEPCIEKTUBBI €€ HCIOJIb30BAHMS.
DHepronoTpediieHre 1 3HeprodhPEeKTUBHOCTD.

ITponoBosnbsCcTBEHHAs Mpobiema U NMyTH ee pemeHus. I'eorpadus ronona u ero
npuurHbl. OCHOBHBIE HalpaBJieHUs B perieHnu [IpoaoBoIbCTBEHHON MPOOIEMBI:



- HUCIOJIb30BaHHWE XMMHUYECKUX BellecTB (yIOOpeHHUs, peryyisiTopsl pocTpa,
(hepOMOHBI, IECTHUIIHIBI, PETICTUICHTHI );

- CO3JaHHUC HCKYCCTBCHHBLIX IIPOAYKTOB IIWUTAHUA, - MCTOAbI CO3OaHUA
BBICOKOITPON3BOAUTCIIbHBIX COPTOB paCTeHI/Iﬁ " 1IOPOJa )KUBOTHBIX.

OCHOBBI OMOTEXHOJIOTUN

[TonsiTue ~ OMOTEXHOJIOTMH, KaK  IPOU3BOJUTENBHOM  CHJIBl  OOILECTBa,
UCIIOJIB3YIOUIEH JKHMBBIE OPraHU3Mbl U OMOJIOTMYECKHUE TPOLIECCH] B IPOU3BOJICTBE.
Tpu 3Tana craHOBIEHUS U pa3BUTUSI OUTEXHOJOTMM: paHHSSA, HOBas U HOBEWIIas.
TpagunoHHas OMOTEXHOJIOTHUS: IPOU3BOJICTBO POAYKTOB MTUTaHU, IIepepaboTKa
0Tx0J0B. MonekymsipHass ouorexnosnorus. CTpykrypa u QyHKIUS HYKJIEHHOBBIX
kucioT. Cunre3 Oenka. Kierounas mnxenepus. I'ennas tepanus. [Ipumenenue
OMOTEXHOJIOTUM B  3/JPAaBOOXPAHEHUHU, CEIbCKOM XO3SIIICTBE UM  OXpaHe
Ookpyxaromeid  cpenbl. ['enHas  umxkeHepus. ['eHHOMOau(UUKUPOBAaHHBIE
OpraHu3MBbI U TPACHCTE€HHBIC MPOAyKThl. Kierounas nmxenepus. Kinonuposanue.

DOMOpUOHANIbHBIE U CTBOJIOBBIE KJIETKH. buosiormdeckass MHXKEHEpHUs, KaK METOI
UCIIOJIB30BaHUs MHUKPOOPTaHW3MOB B KadyeCTBE OHMOPEAKTOPOB ISl TOJYYEHUS
NPOMBIIUICHHOW  NpoayKuuu. OCHOBHbIE  HaIpaBIICHHS  UCIOJIb30BAHUS
dbepMeHTaTUBHBIX MpolieccoB. MiMMoOum3oBanHbie GpepMeHTh. MUPOBOW PHIHOK
ouorexHosoruii. [lepcrekTuBbl pa3BUTHS POCCUNUCKOTO CErMEHTA.

HanoTtexHonoruu u ux IIPUIIOKCHHC

HaHowacTnupl B KMBOM W HEXUBOW MPUPOJAE: Pa3MEpbl, THUIBI CTPYKTYPBHI,
dbyHKIIMOHATBHAS 3HAYUMOCTh. OCOOCHHOCTH (PU3UYECKUX U XUMHYECKUX CBOUCTB
Ha"Houactull. Camoopranuzanusi. MeToabl MOJyYEHHS] HAHOYACTUL. MeToasl
n3ydyeHus HaHoMmartepuanoB. KoHcTtpyupoBanue HaHomarepuanoB. HoBbie
TEXHOJIOTUU, CTPOSIIIMECS HAa UCMOJb30BAHUM HAHOYACTHUI] WU MAaTEpPHUAJIOB,
MOJy4aeMbIX M3 HUX. [IOHSTHE O HAHOTEXHOJOTHH, KaK YNPABISIEMOM CHHTE3€
MOJIEKYJISIDHBIX CTPYKTYp. JlBa Mojaxoda B HAHOTEXHOJOTHH: «CBEPXY BHU3» U
«CHM3Y BBepX». MOoJeKylIsapHbIii CUHTE3 U camocOopka. Hanockommueckoe
BBIpAIIUBAHUE KPUCTAUVIOB M TOJMMEPHU3HIMSA. YTIEpPOJHbIE HAHOTPYOKH.
Cuneprerrka. BirsiHue HAHOTEXHOJIOTUI HA Pa3BUTUE TEXHUKU. DKOJIOTUYECKUI
ACIIEKT HAHOTEXHOJIOTHUM.

®duzuka u ObIT. HarpeBarenbHbIE M OCBETHTENBbHBIE MPUOOPHI. PazHOBHUIHOCTH
JIaMII: HaKaJlMBaHUsl, TAJIOTCHHbBIE, JIIOMUHECIIEHTHBIE, CBETOUOHBIC.

MuxkpoBosnHoBas neus (CBY-neus) 1 npuHLuI ee padboThI.

KunkokpuCTaIMYecKue SKpaHbl W JUCIUIEH, WX YCTPOMCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PaguonepenaTyvkd W paJldONpPUEMHUKU.



[IpyHMnUanbHOE YCTPOMCTBO TeneBu3opa W TeneBuiaeHus. CIyTHUKOBas U
COTOBAsI CBSI3b.

Xumust ¥ ObIT. Motomuye W 9UCTAIMME CpeAcTBa. [lOBEpXHOCTHO - aKTHUBHBIC
BemecTtBa (ITAB). OrOenuBarenu: XMMUYSCKHE W ONTHYECKHE. VIHCEKTHUIIMIBI -
cpenctBa isi OOpbOBI C HACEKOMBIMH. XWMHYECKHE CpPEICTBA THUTUCHBI H
KocMmeTukH. [IunieBbie 700aBKH, X MAPKUPOBKA.

Cunepreruka.

[lonsiTHE O CHHEPreTHMKE U CaMOOPTaHM3aIMU OTKPHITHIX cucteM. OOmme
NPUHIUIBI CUHEpreTuku. Touka Oudypkanuu u arTpakt. Poib cuHEpreTHKU s
WU3YUYCHHS]  OPUPOAHBIX WU  COUHMAIBHBIX  siIBIICHWU.  CTpyKTypUpOBaHUE
MaTepUATHHOTO MHUPA U €r0 U3YUYEHUE CIEIUATBHBIME pa3ieiaMu (HU3UKH.

DopMbl TBUKEHUSI MATEPHUU.

EcrecTBO3HaHME M MCKYCCTBO. 30JI0TO€ CEUEHHE U €ro HCIO0JIb30BaHHE B
MPOU3BEACHUSAX APXUTEKTYPHI, KUBOMKCH, CKYJbNTYphl. IlociemoBaTenbHOCTh
duboHauyuu, €€ MNpPUMEHEHHE B UCKYCCTBE. PacmpocTpaHeHHOCTh IpaBUiia
30JI0TOTO CEYEeHHs] U ToclieoBaTelbHOCTY DPUOOHAYYM B KUBOM MPUPOJIE.
buonuka u apxuTekTypa. B3anMONPOHUKHOBEHHUE €CTECTBO3HAHUS U UCKYCCTBA.
JlemoHCTpanum.

Tabnuibl, BugeopparmenTsl u Gororpadun mno Teme.

[Toptpersr:  JIx. Yensuka, II. Xwurrca, JI.M. Jlenepmana, M. ®apanei,
A.A.bekkepens, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann

JlabopaTtopHble onbIThl. 1. U3MepeHne napaMeTpoB KUCTU PYKHU

[TpakTuueckast padota Ne 9. M3ydeHue siBIICHUS JIEKTPOMArHUTHON UHIYKIIUH.
[Ipaktruueckass padora Ne 10. M3ydeHuwe 300TOTO CEYEHHUS Ha Pa3IUYHBIX
00BEKTaXx.

Tema 6. Bkiiaa coBpeMenHbIX yueHbIX B GopmupoBanne EHKM (4 yaca)

N3yuenue Ouorpaguu COBpPEMEHHBIX POCCUHCKHX yueHbIX. OlleHKa BKJaja
COBPEMEHHBIX poccuickux YyueHbiX B (opmupoBanne EHKM. Ilocnennue
OTKPBITHUS B 00JIaCTH €CTECTBEHHBIX HAYK.



ﬂeﬂmeﬂbﬂocmb yuumeiisn C y4emom npocpammobl 60CRUMAHUA
[IpuBnekath BHUMaHUE O0yUYaIOMIMXCA K 00CYK1aeMOl Ha ypoke nHpOopMaIii,
aKTUBH3AlIMU NTO3HABATENILHOMN JESITEIIbHOCTH 00YyYarOIIUXCS.
Peanu3oBbiBaTh BOCIIUTATEIbHBIE BO3MOKHOCTH B Pa3IMUHbBIX BUAAX
NESATETLHOCTH 00YUaIOIIKUXCS CO CIIOBECHOM (3HAKOBOM) OCHOBOIA:
camocTofATeNbHas paboTa ¢ yueOHUKOM, padoTa ¢ HAyYHO-TIOMYJISIPHON
JUTEpPaTypor, OTOOp U CpPaBHEHHUE MaTepuasa M0 HECKOJIbKUM UCTOYHUKAM.
Peanu30oBbIBaTh Ha ypoKax MOTUBUPYIOIIHMIA MOTEHITAAT IOMOPA, Pa3psiKaTh
HANpsHKEHHYIO 0OCTAaHOBKY B KJlacce.
OpraHu3oBBIBaTH pabOTy 00YYAIONTUXCS C COIMATBLHO 3HAYMMOW HH(POpMaIUEH 110
MOBOJTY TIOJTy9aeMOl Ha YPOKE COIMAIBHO 3HAUUMON WH(OPMAITIU — 00CYKIaTh,
BBICKA3bIBATh MHEHUE.
[IpoekTupoBaTh CUTyalluu U COOBITHS, Pa3BUBAIOIINE KYJIbTYpPY EPEKUBAHUHN U
[IEHHOCTHBIE OPUEHTALIMK PEOCHKA.
NHuuuupoBaTh U NOJIEPKUBATH UCCIIEIOBATEIBCKYIO JEATEILHOCTD
oOy4Jaronmxcs B paMKax peaqn3alii UMU UHIUBUTYyJIbHBIX U TPYIIIOBBIX
HCCJIEI0BATENLCKUX MTPOCKTOB.
OnupaThbCsi HA )KU3HEHHBIH OMBIT 00yYarOIIUXCs, TPUBO/IS IEHCTBEHHBIC
pUMeEPbI, 00pa3bl, MeTapopbl — U3 OJIUZKUX UM KHUT, (PUITEMOB, KOMITBIOTEPHBIX
urp;
Brika3aTh CBOM MHTEPEC K YBICUCHUSM, MEUTaM, )KU3HEHHBIM IIIaHaM, TIpo0ieMam
neteit/ o0yvaronmxcs B KOHTEKCTE ColepKaHusl yueOHOro npeaMera.
[TpuBneusr BHUMaHNE 00YJAIONTMXCSI K TYMaHUTAPHBIM MpobieMaM 001IecTBa.
BocnuteiBaTh y 00y4Jaromuxcss 9yBCTBO YBOKEHUS K )KU3HU APYTHUX JTIOACH U
YKW3HU BOOOIIIE; OPraHMW30BBIBATH IE(CTBO MOTUBUPOBAHHBIX 00YUAIOIINXCS HAJT
WX HEYCIIEBAIOIIMMU OTHOKJIACCHUKAMH, JAroiee 00yJaronuMcst COIIMAIbHO
3HAYMMBIH OTBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIITH.
Peanu3oBbIBaTh BOCIIUTATEIBHBIE BO3MOKHOCTH B PA3JIMYHBIX BUAAX
NeSATeTLHOCTH 00YUaIOIIUXCsl HA OCHOBE BOCIIPUSTHS SJIECMEHTOB
JEHCTBUTETLHOCTH: HAOIO/IEHNE 32 IEMOHCTPAIMSIMU YUUTENS, IPOCMOTP
y4eOHBIX (PHIBMOB.
Opranu3oBbIBaTh IJis1 00YYAIONTUXCSl CUTYallUud KOHTPOJISA U OIIEHKHU (KaK yu4eOHBIX
JTOCTI)KCHUH OTMETKAMHM, TaK ¥ MOPAJIbHBIX, HDABCTBEHHBIX, TPAXTAHCKUX
MOCTYIIKOB).
OnupaThbCs Ha IICHHOCTHBIE OPUEHTHUPBI 00YUAIOIINXCS C YYETOM BOCTIMTATEIILHBIX
0a30BbIX HalMOHaIbHBIX HIeHHOCTeN (BHI); omupaThcs Ha )KU3HEHHBIN OMBIT
0Oy4JaroIuXxcsl, yTOYHSS, YTO OHU YUTAIOT, YTO OHH CIIYIIAIOT, BO YTO OHU UTPAIOT,
0 4eM TOBOPST Ha TIEPEMEHAX, O YeM JaTATCS B CETAX.
OpraHu3oBBIBaTh B paMKaX yYpoKa MPOSBICHUS aKTUBHOM KU3HEHHOU TTO3HITHH
00yJaronxcs

KasiengapHo - TeMaTH4YecKoe IVIAHUPOBAHME € YKA3aHUEM KOJIUYeCTBA YaCoB,
OTBOJAMMBIX HA OCBOCHHE KAKI0U TEMbI.
11 knacc.



Ne HaumenoBanue pazgena | KommuectBo | Bua yueOHOIM nesrenbHOCTH yueHHKa MHara no Hara dakr

n/n_ | uTtem 4acoB TUIaHY

| [ToBTOpenue kypca 10 7
KJacca

1 Msuoroo6pasue 1 JHaBatb onpezesnenus Baxueimmm mouarusiM 1 | 01.09 01.09
€CTECTBEHHOTO MHpa: 3aKOHOMEPHOCTSIM JBHKEHUsI HEOSCHBIX Tell.

MeramHp, MakpoMHp, XapaxTepuzoBath JuTochepy, ruapocdepy,
MHUKPOMUP aTMocdepy.
[Tpeanarats criocoOBI ¥ MOAETN H3y9EHHS
Mera-, MaKpOo- U MUKPOMHPOB.

2-3 | buocdepa. Yposan 2 OmnwuceiBath 6uocdepy U ee TPaHHUIIBL. 01.09 01.09
OpTaHW3AINH KU3HA Ha XapakTepu3oBaTh XUMHUYecKyto opranm3amnmio | 03.09 03.09
3emie KIIETKU |

Ononornueckre QyHKIUN OSIIKOB, JKUPOB,
YTJIEBOJIOB M HyKIEHHOBBIX KHCIIOT.
CpaBHHMBATh KJIETKH PACTEHHUH, )XUBOTHBIX U
OaKTepuil.

CTpyKTYypHPOBaTh 3KOJIOTHYECKHE CUCTEMBI.
XapaxkTepu30oBaTh OCHOBHbIE OHSTHUS
9KOJIOTMU: LENHU UTaHUs, TUIICBbIC
MTUPaMUIbI, SKOJIOTHYECKHE

(akTopsl — abuoTndeckne, ONOTHICCKUE
AHTPOIIOTCHHBIE.

4 OCHOBHBIE TTOJO0KEHUA 1 OmnpenensTe BKIAJ OTACIBHBIX 08.09 08.09
CHHTETUYECKOH TEOpHHU OMONOTMYECKUX HAYK (IapBUHHM3MA, TEHETHKH,

SBOJIOLUH 9KOJIOTUH) B CHHTETHUYECKYIO TEOPHUIO

9BOJTIOLIUN:

XapakTepu30BaTh OCHOBHBIE HIOJIOKEHHUS ITON
TEOPUH.

Paznnyath hopMBI ecTecTBEHHOrO 0TOOpA,
THUIIBI MyTallU, @ TAKXKE MaKpo- U
MHUKPOIBOJIIOLIHUIO.

5-6 | DnemeHTHI 2 XapaxkTepu3zoBath TpH Hayana TepmoarHamuky | 08.09 08.09
TEPMOJIMHAMUKH U U MX IPUMEHUMOCTb K JKUBBIM CHCTEMaM. 10.09 10.09
TEOpHn PaznnyaTh MOHATHS «IIPOCTPAHCTBO» H
OTHOCHTEJILHOCTH «BpeMsD» KaK B

CBETE KJIaCCHUECKOH MexaHUkH HploToHa, Tak
u B ceere CTO u OTO OiiHmreliHa.

7 KontponsHas padora 1 [IpoBomuTh pediaekcHio COOCTBEHHBIX 15.09 15.09
Nel «IToBTOpenue JOCTHIKEHHUI.

OCHOBHBIX 32KOHOB, AHanu3upoBaTh pe3ysbTaThl KOHTPOJILHOM
MOHSTUH U TEOpHUIA paboThI ¥ BBICTPAMBATh MYTH JOCTHIKECHHS
Kypca 10 xmaccay KeJIaeMoro

YPOBHSI YCIIEIITHOCTH.

I Muxkpomup. AToMm. 34
Bemecrsa

8-10 | OcHOBHBIE CBEICHUS O 3 [TpuBOAMTH TOKA3aTEIBCTBA CII0KHOTO 15.09 15.09
CTPOCHUH aToMa cTpoeHus aroma. OMHCHIBaTH MOJETTH 17.09 17.09

ctpoenus aroma JIx. Tomcona, O. 22.09 22.09

Pesepdopna u H.bopa u ananm3upoBats ux
COCTOSITEIEHOCTb.

XapakTepHu3oBaTh BaXKHEHIINE dJIeMEHTAapHbIC
YaCTHIIBI,

oOpasyromye atoM (IPOTOHBI, HEHTPOHBI U
3JIEKTPOHHI);

KOPITyCKYJISIPHO-BOJTHOBOH Ayasin3M
JJIEKTPOHOB.

[lepeBoanTs HHOPMAIIHIO O CTPOCHHUHU aTOMA,
OTPAKEHHYIO C TOMOIIBI0 CHMBOJIMKH
MIEPUOINIECKON CHCTEMBI B 3JIEKTPOHHBIE
(OpMYJIBI XUMHYIECKUX

JJIEMEHTOB.




VcTanaBnuBaTh B3aUMOCBSI3b MECKAY Maccou
ATOMHOTO sA/ipa U €T0 3apsAA0M Ha IpUMeEpe
HU30TOIIOB.

XapaKTepH3OBaTL CTpOCHUEC SHGKTpOHHOﬁ
000JI0YKH aTOMOB U UX QJICKTPOHHBIC CJIOU WJIN
OHCPICTUYCCKHC YPOBHHU.

11

[MpakTuyeckas padbora
Nel «M3yuenue
¢dortorpaduii Tpexos
3apsDKCHHBIX YACTUID)

Wzyuate GoTorpaduu TpeKoB 3apsKEHHbBIX
YaCTHI], AaHATU3UPOBATh UX, IETATh BBIBOJABI U
HHTEPIPETHPOBATH HX.

22.09

22.09

12-
13

OTKpEITHE
JI.1.MeHnneneeBpIM
Ilepnoguueckoro
3aKOHa

XapakTepu30BaTh 00IIHE IPEIITOCHUIKH
CTaHOBJIEHUS

€CTeCTBEHHOHAYJIHOW TEOPHUHU Ha TIpUMeEpe
MIEPUOTNIECKOTO 3aKOHA.

PackpbIBaTh 9BOMIONUIO IEPBOHAYATBHBIX U
COBPEMEHHBIX TPECTaBICHUN
€CTECTBCHHOHAYYHOMI

TEOPHH Ha MpUMepe TpeX GopMyITupoOBOK
MEePUOUYECKOT0 3aKOHa.

Co31aBaTh MOJICIIH C BBIACICHUEM
CYIICCTBEHHBIX XapaKTePUCTUK O0BEKTa U UX
MIPECTaBICHAEM B
MIPOCTPAaHCTBEHHO-TPaPUUISCKON MITH 3HAKOBO-
CHUMBOJIMYECKOH (opme.

[Iporao3mupoBaTh CBOWCTBAa XUMHYECKUX
3JICMCHTOB U UX CO@[[I/IH@HI/IFI Ha OCHOBC
nepuoguueckon cucremsl J[.M1.Menneneesa.
KoHcTpyupoBaTh MeproIn4eCcKy0 TaOIUILY
XHMHYECKHUX 3JIEMEHTOB C HUCIIOJIb30BaHUEM
KapTOUeK.

JlaBaTh XapakTepUCTUKY 3JIEMEHTOB MaJbIX
TIEPHOJIOB IO UX MOJIOKCHUIO B
nepuoandeckoit cucreme JI.M.Menneneena.

24.09
29.09

24.09
29.09

16

3HadueHHE
[eprommaeckoro
3aKOHa U
[epuoguueckoit
CHCTEMBI XUMHUYECKHUX
JJIEMEHTOB
JI.1.MenneneeBa ns
¢dopmuposanuss EHKM

PaznmuuaTh BUIBI KiITacCU(pUKAIHH:
€CTECTBCHHYIO M UCKYCCTBCHHYIO.
BEIMONHATE TIpsiMOE IETYKTUBHOE
JIOKA3aTeNbCTBO JUIS TIEPUOIMUECKOTO 3aKOHA
HA TPUMEPE OTKPBITHS TaJLIHS,

CKaHIWA U TCpMaHUs.

XapakTepu30BaTh BKJIA] IEPUOAHMUECKOTO
3aKOHA U

HepHOHquCKOﬁ CUCTEMBbI XUMHWYCCKUX
anemenToB [1. U.

MemnneneeBa B pa3BUTHE HAYKH U TOHUMAaHHE
XUMHYIECKOH KapTHHBI MUPA.

29.09
01.10
06.10

29.09
01.10
06.10

17

BHaFOpOZ[HbIe ras3bl

OOBSICHATD UHEPTHBIE CBOWCTBA O1arOpOIHBIX
ra30B OCOOEHHOCTSIMH. CTPOECHHS NX aTOMa.
YcraHaBIMBaTh COOTBETCTBHE MEKIY
CBOMCTBaMHM OJIaropoIHBIX TA30B U UX
MIPAKTHYECKAM

IpUMEHEHHUEM

06.10

06.10

18

HNonnas xumMuueckas
CBSI3b

XapakTepHu30BaTh HOHHYIO CBSI3b KaK CBSI3b,
BO3HHUKAIOIIYIO IyTEM OTIAAa4YH WK preMa
9JIEKTPOHOB.

KnaccuguiupoBaTs HOHBI IO pa3HBIM
OCHOBAHHUAM. Y CTAHABJIMBATh 3aBUCHUMOCTh
MEXIY THTIOM XUMHUYECKOH CBSI3H, TUTIOM
KPUCTaJUTUICCKON PEIMICTKH U (PH3NICCKUMHU
CBOMCTBaMHU BEILECTB.

08.10

08.10

19-
20

KoBanenTtnas
XHUMHYECKas CBI3b

XapakTepu30BaTh KOBAICHTHYIO CBSI3b KaK
CBsI3b, BOSHUKAIOMIAs 33 CYET 00pa3oBaHMs
OOIIMX JIEKTPOHHBIX Hap IyTeM
TIepEKPhIBAHMS JIEKTPOHHBIX

13.10
13.10

13.10
13.10




opOuraneii.

KrnaccuduippoBaTs KOBaJ€HTHBIE CBSI3H 10
Pa3HbIM OCHOBAHHUSIM.

YcraHaBIMBaTh 3aBUCUMOCTD MEK/TY THIIOM
XMMHUYECKOH CBA3H, TUIIOM KPUCTATTHUECKOM
peUeTKH U GU3NIECKUME CBOHCTBAMH
BEIIECTB.

21-
22

MeTamiel ¥ CIUIaBEL.
MeTammaeckas
XAMHYECKAs! CBSI3b

XapaKTepHu30BaTh METAIUTMIECKYIO CBSI3b KaK
CBSI3b MY aTOM-HOHAMH B METaJUIaX U
CIUTaBaX MOCPEICTBOM 0000IIECTBICHHBIX
BaJIEHTHBIX

AJIEKTPOHOB.

KnaccuduiupoBats METaIIBI IO Pa3HBIM
OCHOBAaHUAM

OOBACHATH SAUHYIO IPUPOJY XUMUYCCKUX
CBSI3€EH.

YcTaHaBIMBATE 3aBUCHMOCTD MEKY THIIOM
XUMHYECCKOHN CBSI3H, TUIIOM KPUCTAJUINICCKOM
peleTky u GU3NICCKUMHU CBOHCTBAMU
BEIIECTB.

15.10
20.10

15.10
20.10

23

MounekyasipHo —
KHHETHUYECKask TEOPHS

XapaKkTepHu30BaTh SBOJIIOINIO CTAHOBJICHHS
TaKou

OyHIaMEHTAJIBHON €CTECTBEHHOHAYYHOM
TEOpHH, KaK

MOJIEKYJIIPHO-KHHETHYECKAsi W €€ OCHOBHBIC
MIOJIOKEHHUS.

ApryMEeHTHPOBATH 3Ty TEOPHIO HAa OCHOBE
H3y4EHHBIX B OCHOBHOI! IIIKOJIE Ta30BBIX
3ak0oHOB boinsaMapuorra, [llapns u I'eii-
JIroccaka.

PackpsIBaTh poJib MOJIETUPOBaHUS (a0COIIOTHO
YIpYTHE CTOIKHOBEHUS, UICAbHBIN Ta3) B
CTaHOBJICHUH

€CTECTBEHHO-HAYYHOH TEOPHH.

OmnuceIBaTh arperaTHbIE COCTOSIHUS BEIIECTB U
B3aMMHBIE TIEPEXOABI MEKITY HUMH.
[MoaTBepxnaTh TEOPETUIECKUE TOIOKEHNUS
9KCHEPUMEHTANIBHO.

20.10

20.10

24

ArperaTHbIe COCTOSTHUS
BeIlleCTBA

XapakTepHu3oBaTh TBEPIOE, JKUAKOE U
ra3000pa3HOe COCTOSHUE BEIECTB,
a TaKk)Ke B3aMMHBIE IEPEXO0IbI MEXTy HUMH.
OmnwuceIBaTh IIA3My U
KJ1acCU(UIMPOBATh €€ B 3aBUCHMOCTH OT
TeMITepaTypHl.
YcranaBiaMBaTh NPUYUHHO-CIICACTBEHHbIE
CBSI3M MEKy THIIOM IUIa3MBI U €€
TIPUMEHEHHEM.

22.10

22.10

26

[Ipupoanslii raz

XapaKkTepHu30BaTh COCTAB 1 OCHOBHBIE
HAIMpaBJICHHUsI

UCIIOJIb30BAHUSI U TIEPEPaAOOTKH MPUPOTHOTO
rasa. Y CTaHaBJIMBATh 3aBUCUMOCTb MEIKIY
o0beMamu

J00BIYM TIPUPOIHOTO Ta3a B PO u GromxeToMm.
HaxoanuTh B3aUMOCBSI3b MEKAY H3y4aeMbIM
MaTepuaioM U Oyaymiei mpogpeccnoHaATbHOMN
JIEATEILHOCTRIO.

Co0iro1aTh MpaBmiia SKOJIOTHIECKA
rpaMOTHOTO

MOBEICHUS U 0€30ITacCHOTO 00pAaIICHNUS C
MIPUPOIHBIM Ia30M B OBITY M Ha MPOU3BOJICTRBE.
OmnpeaessiTh MPUHAICKHOCTD BEIIECTB K

27.10
27.10

27.10
27.10




Pa3IMYHBIM TUTIAM (TIPEACIBHBIM MK
HETpEACTbHBIM) | KJIACCaM YTIJICBOIOPOJIOB.
HasbiBathk OTACIBHBIC MIPEICTABUTENH AIKAHOB
U aJIKEHOB.

Habnronath ¥ OMKCHIBATH IEMOHCTPAIUOHHBIT
9KCICPUMEHT C ITOMOIIBIO0 POJHOTO SI3bIKA U
SI3BIKA

XUMHH.

O0001aTh 3HaHWUS U JeJaTh BEIBOILI O
3aKOHOMEPHOCTSIX M3MEHEHHsI CBOWCTB B
TOMOJIOTHYECKOM PSIIY TPEeIbHBIX
YIJICBOIOPOIOB.

27

[IpakTrnueckas pabora

Ne2 «Ilomyuenue,
cobupanue u

pacCro3HaBaHUC I'a30By

IMomydaTs, cobupaTs U paco3HaBaTh BOAOPO,
KHCJIOPOJ, YITIEKUCIIbIH Ta3, aMMHaK ¥ STHJICH.
BBIMonHATE ¢ COOMIOIEHHEM MTPAaBUIT TEXHUKU
0€3011aCHOCTH XMMHUYECKHH 3KCIIEPHMEHT.
Habmonate 3a npoBejeHUEM DKCIIEPUMEHTA.
AHaIM3MpOBaTh pe3yJIbTaThl SKCIIEPUMEHTA.
OueHNBaTh U HMHTEPIPETUPOBATH PE3YIILTATHI
9KCIIEPUMEHTA.

29.10

29.10

28

Kunkue BemecTna.

HedTp

XapakTepu30BaTh COCTaB U OCHOBHBIC
HaIpaBICHUS

HCIIONIb30BaHUS U IepepaboTKu HEPTH.
YcraHaBiIMBaTh 3aBUCHMOCTD MEK/TY
obpemamu 1oObraw HeTH B PO 1 OromxeToM.
HaxoauTh B3aMMOCBSI3b MEKAY H3y4aeMbIM
MaTepuaioM U Oyymiei

poeCCHOHATIBHOM e TeIbHOCTRIO.
[IpaBuia SKOJIOTHYECKH TPAMOTHOTO
MOBECHUS U

Oe3omacHoro obpaleHus ¢ HeTenpoayKTaMu
B OBITY M Ha IIPOM3BOICTBE.

10.11

10.11

30

TBepaoe cocTosiHME
BenlecTsa. XXunkue

KpUCTAJLJIbI

CpaBHUBATbh KPUCTAJUINYECKUE U aMOPGHbIE
BEILIECTBA. Y CTAHABIMBATh 3aBUCHUMOCTb
MEkK]y CBOMCTBaMU aMOP(HBIX BEILECTB U UX
npUMeHeHHeM. XapaKTepu30BaTh
OTHOCHUTEJIbHOCTb UCTHHBI B XUMUH

Ha IIpUMepe ABOUCTBEHHOI'O MOJIOKEHHS
BOJI0PO/IA B

HEepPHOIUYECKOIl cucTeMe, JIeNeHUs
XMMHUECKOI! CBSA3U HA TUIIBI,
B3aUMOOOYCITOBIEHHOCTH (PU3HIECKHUX CBOICTB
BEILECTB U THIIAM UX KPUCTAIIMYECKOH
PELIEeTKHU.

OnuceIBaTh JKUIKKE KPUCTAJLIbL, KaK IpPUMEp
OTHOCHUTEJIbHOCTH JIeJICHUs] BEILIECTB Ha TUIIbI
o ux

arperaTHOMY COCTOSIHHIO.
Knaccuduuuposars KuAKUE KPUCTAILIBL.
VYcraHaBIMBaTh 3aBUCUMOCTD MEXKIY
CBOMCTBaMM >KUAKHUX KPUCTAJIIOB U UX
NpUMEHEHus B TeXHUKe. [IpuBouTh npumMepsl
OTHOCHUTEJIbHOCTU HCTHH U3 OHOJIOTHHU U
¢bu3HKH.

10.11
12.11

10.11
12.11

31

Knaccudukanus
HEOPraHN4YCCKUX
BEILECTB U €€
OTHOCHUTEJIbHOCTh

Knaccugummposats BemecTsa Mo ux
MIPOUCXOKACHUIO.

KnaccuduimposaTs npocTsle BelecTsa 1
JIOKa3bIBaTh

OTHOCHTEJILHOCTB 3TOH KJIaCCH(UKALIUH.
OOBSICHATH TPUYUHBI MHOT00OPA3Hst IIPOCTHIX
BEIIECTB SIBJICHUEM AJJIOTPOIHHU U, B CBOIO
o4epeib, IPUIUHBI ATOTO SIBICHUSL.
KnaccuuimpoBatp Clio)KHBIE BEIIECTBA U

17.11

17.11




JOKa3bIBaTh
OTHOCHUTEIIBHOCTD ITOMU KJ'IaCCI/I(i)I/IKaIII/II/I.

32-
33

Knaccugukarus
OpPTaHUYECKHUX
COCOUHEHUM

CpaBHHMBATh HEOPraHUYECKUE U OpraHMYECKHE
BEILECTBA.

XapakTepu3oBaTh 0COOEHHOCTH OPraHUYECKUX
BEIIIECTB.

®opMyIHpOBaTH OCHOBHBIE TTOJIOKECHUS
TEOPHU XUMUYECKOTO CTPOCHHUSL.

OOBACHATH PUIMHBI MHOT000Pa3Hs
OPTaHWIECKUX

COEIMHEHHUIL.

KnaccudumupoaTs opranndeckue
COEIMHEHHUSI 10 3JIEMEHTHOMY COCTaBY H IO
(YHKIIOHATIBHBIM

IpyIIaM U J0Ka3bIBaTh OTHOCHTEILHOCTh 3TOU
KJIaCCU(UKAIHH.

17.11
19.11

17.11
19.11

34-
35

ITonumepst

OmnepupoBaTh MOHATHSIMU XUMUU [TOJTHUMEPOB.
Pasniuath peakiuu NOJTUMEPU3aLUK 1
MOJTMKOHICHCALIHH.

XapakTepu30BaTh OHOTIONUMEPHI K X POIb.
XapakTepu30BaTh IIACTMACCHI,
KITaCCH(PUITUPOBATE UX, HA3HIBATH
TpeCTaBUTENEN U 00IACTH IPUMEHEHHUS
TIacT™Macc.

XapakTepu30BaTh BOJIOKHA,
KIaccu(UIUPOBATh UX, HA3BIBATh
NpeCTaBuTENeH U 001acTH

MPUMEHEHHS BOJIOKOH.

OmnuChIBaTh HEOPTraHMIECKHE TTOTUMEPHI,
KIaccu(UIUPOBATh UX, HA3BIBATh
npencTaBuTeNei U 00IaCTH MPUMEHEHHUS.

2411
2411

2411
2411

37

CMeCI/I, HUX COCTaB "
CII0COOBI pasaciacHus

XapaKTepHu30BaTh CMECH KaK CHCTEMY
BemectB.  KmaccudumupoBaTs ux u
OTpakaTh COCTaB C MMOMOIIBIO0 HAXOXKICHUS
00BEMHON MIIM MacCOBOM TOJIEH

KOMIIOHCHTa CMECH.

OmnwucheBaTh CIIOCOOBI pa3IeIICHISI CMECEH.
HaGmronath 1 ONMCHIBATh IEMOHCTPAITMOHHBIH
XUMHUYECKUM 3KCIIEPUMEHT.

CobmroiaTh NpaBuiia TEXHUKK 0€30MacCHOCTH,
MPOBOANTH J1a00PaTOPHBIA SKCTIEPUMEHT,
HaOJr01aTh €ro, UKCUPOBATh PE3yIbTATHI
HaOIIOAEHNUA 1

HHTEPIPETHPOBATH HX.

26.11
01.12

26.11
01.12

39

ﬂI/ICHGPCHBIC CHCTEMBI

XapakTepu30BaTh Pa3InuHbIC TUIIBI
JIUCTIEPCHBIX CUCTEM HAa OCHOBE OT arperaTHoro
COCTOSIHUS

JIICTIEPCHOM (a3l U TUCTIEPCUOHHOM CPEJIbL.
PackpbIBaTh poJib pa3inUUHBIX TUIIOB
I[I/ICHepCHI)IX CUCTEM B XKU3HHU HpI/IpOI[I:I nu
obiiecTna.

01.12
03.12

01.12
03.12

40

IToBTOpEHUE U
000011IeHNE IO TEME
«CtpoeHue aTroma u
BEIIIECTBAY

O00011aTh OCHOBHEIE CBEAEHUS 10
KOHKPETHOW Mpo0ieMaTHKe, BBIIEISTH U
XapaKTepU30BaTh

BaXHEWIIIME TOHATHS, 3aKOHBI M TCOPHHU.

08.12

08.12

41

KonrponbHas padora
Ne2 «Ctpoenue aToma u
BEIIECTBa»

[IpoBomuTh pediaekcHio COOCTBEHHBIX
JIOCTHIKEHUH.

AHanu3upoBaTh Pe3yJbTAThl KOHTPOJIbHOM
paboTHI U BEICTPAUBAaTh ITyTH JOCTIKCHHUS
JKEJIaeMOT'0 YPOBHSI YCIEIHOCTH.

08.12

08.12




XumMnyeckue peakiumn

13

42-
43

XuMHYECKHE pcakuuu u
ux Knaccn(bnxaunn

CpaBHMBaTh XMMHUUYECKHE U (PU3MUECKHE
SIBJICHUSL.

KnaccuduupoBars peakiyu 1o pa3ingHbIM
OCHOBAHUSM.

ApryMeHTHPOBAHO XapaKTEepPHU30BaTh
KaXbI{ TUI U BUJ XMMHUYECKHUX PEAKIIHH.

HaGmronaTs 1 OonuceIBaThL
JEMOHCTPALIMOHHBIH XUMUYECKUH
9KCTIEPUMEHT.

10.12
15.12

10.12
15.12

45

CKOPOCTh XHMHUYECKOH
peakiuu

XapakTepHu30BaTh CKOPOCTh XUMHUYECKOM
peaknuu ¥ (haKTOphI €€ 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON

peaxIy oT IPUPOABI pearupyromux BeIecTs,
UX KOHIIEHTpAIUH, TEMIIEPATYPBI, IO U
COIIPUKOCHOBEHHSI BEIIECTB.

[IpoBoanTh, HAOMIOAATH U OTIMCHIBATH
XUMHUYECKUI

SKCIEPUMEHT C ITOMOIIBIO POAHOTO A3bIKA U
SI3bIKA XUMUH.

15.12
17.12

15.12
17.12

46

O6paTuMocCTh
XAMHYECKHX PEaKuui

XapaKkTepHu30BaTh COCTOSHUSI XHMHUUECKOTO
PaBHOBECHS U CIIOCOOBI €T'0 CMEIIEHHSI.
[Ipencka3piBaTh HANPaBICHUE CMELICHUS
XMMHYECKOTO PABHOBECHS IIPH H3MEHEHUH
YCJIOBUH IIPOBEACHUS

00paTUMON XMMUYECKON peaKInu.

Habnronate 1 ONUCHIBAThH IEMOHCTPAIIMOHHBII
XUMHUYECKUH 3KCIIEPUMEHT.

22.12

22.12

47

[MpakTuyeckas padbora
Ne3 «M3yuenune
XUMHUYECKUX PEaKLUI»

KnaccudunupoBaTh XuMHYECKUE PEAKIMH 110
Pa3IMYHBIM OCHOBAHHSM.

XapaxkTepH3oBath (pakTOpbl, OT KOTOPBIX
3aBUCHT CKOPOCTH MPOTEKaHNS XUMUIECKUX
peaknuii, Ha KOHKPETHBIX IPHMepax.
[TpoBoanTh ¢ cOOMIOCHNEM TPABHUIT TEXHUKA
0€301acHOCTH XMMHUYECKHH SKCIEPHMEHT,
HaOII0aTh 32 HUM, OLICHUBATh PE3YJIbTaThI
HaOJIIOZICHUH, BBIBOJIBI, 1 HHTEPIIPETUPOBATD
pe3yJbTaThl HaOJI0ICHUH Ha OCHOBE BBHIBOOB.

22.12

22.12

48-
49

OKHCIUTENBHO —
BOCCTAaHOBUTCJIBHBIC
peaxruu (OBP).
DNeKTpoIu3

XapakTepu3oBaTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMU KaK IIPOLIECCHI,
npu

KOTOPBIX U3MEHSIOTCS CTETIEHU OKUCIIEHUS
aTOMOB.

XapaKkTepHu30BaTh IEKTPOJIN3 KaK
OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIIN IMpOLIEcC
JUISL pacIiaBoB U

BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
PackppiBaTh npakTHyeCcKOe 3HAUEHUE
3JIEKTPOJIN3A.

ITpoBoauTH, HAOIIOIATH U OMUCHIBATD
XUMHUYECKHUI 3KCIIEPUMEHT C MTOMOIIIbIO
POIHOTO SI3bIKA U A3BIKA XUMUHU.

24.12
29.12

24.12
29.12

50 -
51

XUMHYECKHE HCTOUYHUKH
TOKa

XapakTepHu30BaTh XUMHIECKIE HCTOUHUKN
TOKa: TaJIbBAHIMYECKHUE MIEMEHTHI, OaTapenku,
AKKyMYJIATOPHL, - KakK IpHuOOpEI,
npeoOpa3yonye XMMHUIECKYI0 SHEPTHUIO B
JNEKTPUUYECKYIO.

29.12
12.01

29.12
12.01

52

[MpakTnyeckas pabora
Ne4 «Cbopka

HpOBOHI/ITB B COOTBETCTBUHU C IIpaBUJIaMH
TEXHUKH 0€30IMaCHOCTH (bI/ISI/I‘IeCKI/Iﬁ

12.01

12.01




raJlbBAHUYECKOTO
3JIEMEHTA M HUCIIBITAHUE
€ro JIeHCTBUS

9KCIIEPUMEHT, Ha0MoaaTh ero, GUKCUpPoOBaTh
pe3ysbTaThl HAOJIIOAEHHH, IeNIaTh BBIBOJBI U
HMHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOJCHUH.

53

IToBTOpEHUE U
00001IeH e 110 TeMe
«XUMUYECKHE peaKIum»

O0001aTh OCHOBHEIE CBEAEHUS 110
Mpo0IeMaTHKE TEMBI, BBIICIATH U
XapaKTepU30BaTh BaXKHEHIIIHE

MOHATHS, 3aKOHBI U TEOPHU TEMBI.
[TpuMeHsATh UX JUTs PelIeHHsT KOHKPETHBIX
3aJIaHAM.

14.01

14.01

54

KontponsHas pabdora
Ne3 «Xumuueckue
peaxImm»

[IpoBomuTh pediaexcuio COOCTBEHHBIX
JOCTHKEHHH.

AHanu3upoBaTh PE3yIbTATHI KOHTPOJIBHOM
pabOTHI ¥ BBICTPAMBATh ITYTH JOCTHKEHHS
XKETAEMOT0 YPOBHS YCIICIIHOCTH.

19.01

19.01

v

310poBbe

22

55-
56

CucremMaTnyeckoe
[I0JIOKEHHE YEJIOBEKA B
MHPE KUBOTHBIX

XapakTepu30BaTh TAKCOHOMETPHIO YEIIOBEKA
apryMEHTHPOBATh OTHECEHHUE YETIOBEKA K TOMY
WJIK HHOMY TaKCOHY B COOTBETCTBHH C
XapaKTEPHBIMH NPU3HAKAMH JJAHHOTO TaKCOHA.
CpaBHHBATh YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00€3bsH.

VYcraHaBIMBaTh IIPUIUHHOCIIEICTBEHHBIE CBSI3H
MEXITY TIPIMOXOKICHHEM H OCOOEHHOCTAMHM
CKEJIETa YEJIOBEKA.

ApryMeHTHPOBATH TE3UC O TOM, UYTO PYKa—3TO
OpraH W MPOIYKT TPYIa, a YeJIOBEK He TOIBKO
OGHOJIOTHYIECKOE, HO U COIHAIBHOE CYIIECTBO.
PasnmanL HepBy}o nu BTOpyIO CUI'HAJIbHBIC
CUCTCMBI.

19.01
21.01

19.01
21.01

57-
58

I'eneTuka uenoBexa u
MECTOABI €€ I/ISy‘IeHI/Iﬂ

OmnpenemnsaTs BaXHEHIINE TOHATHS T€HETHKH.
XapaKTepu30BaTh FEHOM 4EJIOBEKA U
MIPaKTHYECKOE 3HAUCHHE €ro pacuIn(poBKH.
IIpoBOaUTH CpaBHUTEINBHBII aHAIU3 METOL0B
HU3Y4YCHMsI TEHETUKY Y€JI0BEKa U UX
pe3yJIbTaTUBHOCTH.

26.01
26.01

26.01
26.01

59 -
60

®dm3uKa yenoBeka

YcranaBiIMBaTh 3aBUCHMOCTD MEXKTY
CTPOCHHEM, BBITIOJIHAEMON (YHKIMEH 1
¢$u3nIecKuMI

3aKOHOMEPHOCTSIMU OPT'aHOB U CHCTEMa
OpraHoB YeJloBeKa.

BBIIensTh CTPYKTYpHBIE €MHUIIBI TOYEK
(HedpoHn), Jerkux (anpBeosia), HEPBHOM
cucTeMBbl (HeHpoH) U 1Ip.

HasbiBath ipuOOpBI, PUMEHsIEMbIE /IS
U3MEPEHUsI BOKHEHIINX MapaMeTpoB
(YHKIIMOHHPOBAHHUS OPTaHOB U CHCTEM
OpTaHOB YeJIOBeKa.

[IpakTHyeckn OCyIIeCTBIATh U3MEPEHHE
IyJIbCa, JaBJICHUE, OCTPOTHI 3pEHHS,
TeMIIepaTyphbl Tea.

28.01
02.02

28.01
02.02

61-
62

XHMHUS YeJIoBeKa

JlaBaTh Ka4E€CTBEHHYIO U KOJIMYECTBEHHYIO
XapaKTEepUCTUKY XUMHUECKUX AJIEMEHTOB U
BEIIECTB, 00Pa3yONINX TEJIO YeJIOBEKa.
KnaccuuimpoBats uX 1 packpbIBaTh UX POJIb
B JKU3HEJEATEIILHOCTH OpraHu3Ma 4eJI0BEKa.
AHanu3upoBaTh NPUUUHBI U IIOCIEACTBUA
M30BITKA MM HEOCTATKA OTJACIIBHBIX
XUMHUUYECKUX 3JIEMEHTOB B OPraHU3Me
YelI0oBeKa.

02.02
04.02

02.02
04.02

63

ButaMuHbI

OHpeHeJ’IﬂTL BHUTaMUHBI, KaK OHOJIOrHYECKHU
AKTHBHBIC BCIICCTBA.

09.02

09.02




KnaccuduupoBaTs BUTAMHUHEL.
XapaxkTepHu3oBaTh BOAOPACTBOPUMBINH BUTAMHUH
C ¥ KXUpOpacTBOPUMBINA BUTAMUH A, a TaKXKe
HX aBUTAMMHO3BIL.

Coburonath mmpaBuiia 6€301acHOTO
MIPUMEHEHHUS] BATAMHUHOB.

64

T'opmonsbl

CpaBHHBATh HEPBHYIO U TyMOPAJIBHYIO
PETYISLUN MPOLECCOB KU3HEACATEITHHOCTH
OpraHu3Ma.

KnaccudumnupoBaTs TopMOHBI 10 XKene3am,
KOTOpBIE UX MPOIYLHUPYIOT U TI0 XUMHUYECKOM
TIPUPOIE.

XapakTepHu30oBaTh HHCYJINH, aIpCHATUH U
CTEpOMIHbIE TOPMOHBI, & TAKXKE pe3ysbTar
runep- U runodyHKuuii xKene3 BHyTpeHHEH
CEKpELNU.

09.02

09.02

65

JlexapcTBa

Paznuyath xumMuoTepanuio u
¢dapmaxotepanuio. [lepconndunuposars
JIOCTHKEHUS IPEBHEN, HOBOU U HOBEHILIEH
MEIUIITHEL.

Knaccudummposats tekapcTBeHHBIE CPEICTBA.
XapaKTepHu30BaTh aJIKAIOH I, BAKIIHEL,
AHTHOMOTHKH.

ApPTyMEHTHPOBATH MaryOHBIEC TOCIEICTBUSL
HapKOMaHMU.

Co0Omnroath nmpaBuiia 0€30MacHOro
IIPUMEHEHHUS JIeKaPCTBEHHBIX

CPEJCTB.

11.02

11.02

66

310poBBIit 00pa3 )KU3HU

Paznuuath Qusnyeckoe, MCUXUIECKOE,
HPaBCTBEHHOE 3710POBBE U XapaKTEPHU30BaTh.
ApryMEeHTHPOBAThH BEIOOP ONTUMAIBHBIX
(hakTOpOB 370POBOTO 0Opa3a KU3HM.
ApryMeHTHPOBATh HaryOHbIE TOCIECICTBUS
TabaKOKypeHHs, aJIKOTOJIN3Ma U HapKOMaHHH.

16.02

16.02

67

®dwusnka Ha ciyxoe
3JI0pOBBS YeJIOBEKa

YcTaHaBIMBATh 3aBUCHMOCTD MEXKILY
NPUHIHIOM JeHCTBUS GU3HYECKUX TPUOOPOB
JUIsL aHTPOTIOMETPHH, TUATHOCTUKH M TePaIHu
U 00JIaCTSIMH IPUMEHEHUS! B BAJICOJIOTHH U
MeHLIIHE.

[TpuMeHsATh HEKOTOpPBIE TPHUOOPHI ISt
OT/EJBHBIX AaHTPOIIOMETPUYECKUX U3MEPEHHH.
CobroaTh TEXHUKY 0€301acHOCTH MPH
paboTe ¢ IpudOpaMu, CollepIKaLIUMH PTYTh,
paboTaroumu

O/ HANPSDKEHUEM MITH C MCITIONb30BaHHEM
Pa3IHYHBIX BHIOB U3ITy4YCHHUS.

16.02

16.02

68

CoBpeMeHHbIE
MEIUIIMHCKHE
TEXHOJIOTHH

[To3HaKOMUTECS ¢ METUIMHCKUMH
TEXHOJIOTHSIMU TUArHOCTUKH 3a00JIeBaHN I
HmeTs mpeacTaBieHne 0 HOpMaJIbHBIX
3HAYCHUAX (PU3NOTIOTHUECKUX MOKa3aTenen
OpraHHM3Ma YeJIOBeKa.

18.02

18.02

69

WndexnuoHHbIe
3ab0sIeBaHUs U UX
po¢MIaKTHKA

[To3HakOMUTHCS ¢ MH()EKIINOHHBIMA
3a00JeBaHNAMH U UX BO30yauTensamu. Vimets
MIPECTaBICHNAE O IPUHIUIIAX PaOOTHI
MMMYHHOH CUCTEMBI.

OO6cyauTh coco0BI MPOPUIAKTUKI
WHQPEKIIMOHHBIX 3200JICBaHUI.

25.02

25.02

70

Hayxka o npaBmisHOM
TUTAaHUH

BcenomunTb puHOMIBL QyHKIMOHUPOBAHUS
MTUIIEBAPUTEIILHON CHCTEMBI.

02.03

02.03




TTo3HAaKOMUTECS C 0COOEHHOCTSIMHU HAayKH —
JUCTOJIOIHs.

AHaJ’II/I3I/Ip0BaTL NUIICBBIC L[06aBKI/I B
NPOAYKTAX MUTAHUA: UX TTOJIb3Y U BPEJ

71 [MpakTnyeckas pabora 1 PaccunThIBaTh CyTOUHBIN PALIMOH MUTAHUSL 02.03 02.03
Ne 5 «MccnenoBanue CpaBHHMBATh JaHHBIE PACUYETOB C
MIPOTIOPIMOHANBEHOCTH HOPMaTHBaMH, aHAIN3UPOBATH UX
COOCTBEHHOTO pallliOHA COOTBETCTBHE
MIUTaHU, IPOBEPKa CoOCTaBIIATh ONTHMAIILHBIN COCTAB CYTOYHOT'O
COOTBETCTBUSI MACCHI IIHIICBOTO PALIOHA B COOTBETCTBUH C
TeJa BO3pacTHOM HOPMAaTHBaMHU
HOpMeE». Beraucnsate Maccy Tena M onpenensTh
COOTBETCTBHE BO3PAcTHOH HOpME
72 [IpakTrnueckas pabora AHaM3UPOBaTh PE3YNBTATHl AHAIH30B, 04.03 04.03
Ne 6 « Untepnperarys CPaBHMBATb C STAJOHAMHU.
pe3ysbTaToB 00IIEro [Ipeanonarate NPUYMHBI OTKIOHEHHS OT
aHaJM3a KPOBH U MOYMY. HOPMBEI.
73 [Mpaktnyeckass pabora | 1 OueHnBaTh HHIMBHUIYAIBHBIH YPOBEHb 09.03 09.03
Ne 7 «OneHka 3JI0POBBSI B YCIIOBHBIX €AMHHIIAX, PUKCUPOBATH
WHIMBUYILHOTO WX M CPABHHUBATB C 3TAJIOHOM.
YPOBHS 30POBBSI». AHaIM3UPOBATH PE3YJBTAThl COCTOSIHUS
COOCTBEHHOTO 3JJ0POBBS U IPUYHHEI €TI0
OTKJIOHCHUS OT HOPMBI.
[pemarate MyTH JOCTHXEHHS JKEIaEMOTO
pe3yJbTara.
74 [Ipaktndeckas paborta | 1 OreHUBaTh HHANBHUIYAIBHEIN Ononormdeckuir | 09.03 09.03
Ne 8 «OneHka BO3pAcT B COOTBETCTBUU C MPEIOKECHHOMN
OUOIOTHYECKOro METOJIUKOH.
BO3pacTa» CormocTaBisTh pe3yibTaThl COOTBETCTBUS
COOCTBEHHOTO OMOJIOTHYECKOT0 BO3pAcTa C
KaJICH/IapHBIM BO3PaCTOM.
PaccunThiBaTh UHIEKC CTAPEHUS U
QHAITM3HPOBATH €r0 3HAUYCHHE.
Ompenenatb GakTopsl 00pasa KU3HH,
BJIMSIFOLIME Ha OMOJNOTHYECKHUHA BO3pAcT.
75 [oBTOpenue u 1 O00011aTh OCHOBHEIE CBEAEHUS 10 11.03 11.03
000011IeHHE TIO TeMe npoOieMaThKe TeMbI, BBHIICIATh U
«YeIoBeK u ero XapaKTepu30BaTh BaXKHEHIINe
3JI0pPOBBE» TIOHSATHS, 3aKOHBI H TEOPHUH TEMBI.
[TpuMeHsTh uX JUIs pelIeHnss KOHKPETHBIX
3aJIJaHMI.
76 KonrposnbHas padborta 1 [TpoBoauTh peduiekcHio COOCTBEHHBIX 16.03 16.03
Ne4 «Yenosek u ero JOCTIDKEHHH.
3J0pOBBE» AHanu3upoBath pe3yNbTaThl KOHTPOJIbHOM
paboThI ¥ BBICTPAMBATh MYTH JOCTHIKECHHS
JKEJNAEMOT0 YPOBHS YCIICITHOCTH.
\Y CoBpemenHoe 22
€CTeCTBO3HAHHE HA
cay:xk0e yesioBeKa
77- | DneMeHTapHBI U 2 OmnpenensaTs mpeaMeT U3ydeHus GU3NKA 16.03 16.03
78 JJIeMEHTapHbIC YaCTUIIHI BBICOKUX YHEPTHUH. 30.03 30.03
KnaccuduimpoBats GpyHIaMeHTaIbHBIC
9JIEMEHTAPHBIE YaCTUIBI M UX
B3aUMOJECICTBUSL.
YcraHaBiaMBaTh aHAJIOTUIO MEXK/Y YaCTUI[AMHU
1 aHTHYaCTHLIAMH.
[TporHo3upoBatTh JalbHEHIINE My TH
HCCJICIOBAHHSI MATEPHH.
79 Boubiioii anpoHHbIi 1 OnuceIBaTh YCTPOHCTBO U MPHUHIMIT paOOTHI 30.03 30.03

KoJutaiaep

00JIBIIIOTO aIpOHHOTO KOoJUTaiiiepa.
AprymMeHTHpOBaTh 0€3011aCHOCTh €r0 PadOThHI




JUISL OKPYIKaIoILEero Mupa.
KoukpeTusupoBath HayuHbIE 3a/1a4H, KOTOPBIE
PEIIAIOTCs ¢ MOMOIIBIO OOJBIIOTO aAPOHHOTO
KoJulanaepa.

80 -
81

DHepreTuka u
sHeprocoepexeHue

OmnuceIBaTh MPHUHIMI pabOTHI
3NIEKTPOreHepaTopa Ha OCHOBE MOHATHH 00
JJIEKTPUUECKOM TOKE M AJIEKTPOMArHUTHOM
WHITyKIUH.

KnaccuduimpoBaTh 31eKTPOCTaHINN B
3aBUCHMOCTH OT HCTOYHUKA IHEPTUH.
INepcornuupoBaTh HCTOPHIO CTAHOBJICHHS
ATOMHOM 3HEPTE€TUKH.

XapaktepuzoBaTh npuHIUI padbotsr ADC.
ApryMeHTHpOBaTh HE0OOX0IMMOCTh
UCIIONIb30BaHMS U Pa3BUTHSI AaTOMHOM
9HEPreTUKHU.

01.04

01.04

82

[MpakTuyeckas padbora
Ne9 «M3ydeHue siBneHUs
3JIEKTPOMAarHUTHOU
WHITYKI»

CobupaTh 2IEKTPUUECKYIO LEb.
HccnenoBaTh sIBJICHHUE DJIEKTPOMArHUTHOM
AHIYKIUH.

[Tony4ars MHAYKIMOHHBINA TOK.

Jlenathb BBIBOJIBI HA OCHOBE DKCIIEPHMEHTA.

06.04

06.04

84

ITponoBonbCcTBEHHAS
npoOJiemMa U IyTH ero
pemeHus

AHanu3npoBath reorpaduio roaoza.
XapakTepHu30BaTh COBPEMEHHBIE HAIIPABICHUS
PpEIIeHNs TPOIOBOJILCTBEHHON MPOOIIEMBI.

06.04
08.04

06.04
08.04

85-
86

OCHOBBI OMOTEXHOJIOTHUH

XapakTepu30BaTh TaKHe HalpaBIeHHUs HAYIHO-
TEXHHYECKOTO Tporpecca, Kak:
OHOTEXHOJIOTHS,

reHHas1, KIETOYHas U OHOJI0rnyecKas
UHKEHEPUH.

ApPryMeHTHPOBATh CBOIO TOUKY 3PEHUS Ha
HCIIOJIb30BAaHKE TPAHCTEHHOM MPOIYKIHH B
MMUTaHWH, TPUMEHEHNE CTBOJIOBBIX KIIETOK B
MEIUIIMHE.

13.04
13.04

13.04
13.04

87-
88

HanoTexmonorun u ux
IIPUMEHCHUEC

OnpenensiTb HAHOTEXHOJIOTHIO, KaK
HWHTEIPUPOBAHHOE HAIpPAaBJICHUE B
COBPEMEHHOI HayKe U MPOU3BOJICTBE.
CpaBHUBAThH JBa 10X0/a, UCIIOJIb3YEMBIX B
HAHOTEXHOJIOTHSX.

XapakTepHu30BaTh OT/AEIbHBIE METOIbI
HAHOTEXHOJIOTUH.

Bri6upats Temy A1 COOOIIEHNUs B
COOTBETCTBUU CO CBOMMH IIPEANOYTCHUSIMH,
HCIOJIb30BaTh PA3IMYHbIE HCTOUYHUKU
WHPOPMALIUH TSI €€ PACKPBITHS, TOTOBUTH
BBICTYIIJICHUE U IPE3EHTALIUH.

15.04
20.04

15.04
20.04

90

Yyenunueckas
KOH(EepEeHIIHS:
«["OpHU30HTHI
MIPUMEHEHHS
HaHOTEXHOJIOTUI»

CoBepIIIeHCTBOBATh TMYHYI0 HHPOPMAIIMOHHO-
KOMMYHHUKATHBHYIO KOMIIETCHTHOCTb B
TpoIiecce BHICTYIUICHUS, TUCKYCCHH IO UTOTaM
ATOTO BBICTYIUICHUS.

OOBEKTUBHO OLIEHUBATEH CBOIO AEITEILHOCTH B
mporecce peIeKcHu.

20.04
22.04

20.04
22.04

91-
92

dusuka n ObIT

XapaxkTepu3oBaTh €CTECTBEHHOHAYYHbIE
3aKOHBI M 3aKOHOMEPHOCTH, ITOJIOKECHHBIC B
OCHOBY JICHCTBUS Pa3IMIHBIX OBITOBBIX
ANEKTPUYECKUX TPUOOPOB W MPHUHITUIIBI HX
paboThI.

[Iporao3upoBaTh OCHOBHEIC HATIPABJICHUS
Pa3BUTHS JOMAIIIHEH pOOOTOTEXHUKH,
TEJICBUICHUS, CITyTHUKOBOM M COTOBOM CBSI3H.

27.04
27.04

27.04
27.04




AprymMeHTHpOBaTh HE0O0OX0IMMOCTh
HCIIONIb30BaHMA B OBITY 3HEprocOeperaronmx
OBITOBBIX IPHOOPOB.

Cobutoath Mepbl 0€30MaCHOCTH MPU
UCIIONIb30BAaHUU OBITOBBIX JJIEKTPHYECKUX
IpudopoB.

93-
94

Xumus ¥ ObIT

XapakTepHu3oBaTh €CTECTBEHHOHAYYHbIE
3aKOHBI U 3aKOHOMEPHOCTH, ITOJI0KEHHBIE B
OCHOBY JIEHCTBUS PA3JINYHBIX MOIOLIUX U
YUCTSIUX CPEACTB, HHCEKTULIU/IOB,
XUMHUUYECKUX CPEICTB

TUTHEHBI 1 KOCMETHKH.

AHaNM3UpOBaTh ITUKETKU Pa3InIHBIX
MHIIEBBIX IPOAYKTOB HA IPEAMET UX
0e30I1acHOro U

JIO3UPOBAHHOTO UCIIOJIb30BaHMUS.
ApPryMEHTHPOBAThH CBOI BBIOOD IpH
MCIOJIB30BAHUH TOM MJIM MHON XMMUYECKOH
MPOAYKIIUH B OBITY.

29.04
04.05

29.04
04.05

95

CuHepreTrka

XapaKTepHu30BaTh CUHEPTETUKY U
CaMOOPTaHU3ANHNIO CI0KHON CHCTEMBI.
PackprIiBaTh 3HaUCHHE CHHEPTETHKHU [T
TIO3HAHMS MaTePHAIBHOTO MHUPA U
COIIMAIBHOTO Pa3BUTHUS OOIIECTBA.
CTpyKTypHpOBaTh MaTepuaIbHBIH MUpP 1
COOTHOCHTH €T0 YPOBHH C COOTBETCTBYIOIIUMHU
pasaenamu GU3UKH.

XapakTepru3oBarh (GOpMBbI IBIKEHHSI MaTEPHU
Ha KOHKPETHBIX IPUMEpax

04.05

04.05

96-
97

EcrecTtBO3HAHUE U
HCKYCCTBO

XapakTepHu30BaTh IPABUIIO 30JI0TOTO CEYCHUS
u

nocnenoBaresisHOCTh DUOOHAYYH U OTIHCHIBATH
UX TPOSIBICHUS B )KUBOH NPHUPOJIE.
YcraHaBIMBaTh B3aUMOCBS3b OMOHUKH 1
APXHUTEKTYPHI.

OueHnBaTh B3aMMOCBS3b ECTECTBEHHBIX HAYK
1 MCKYCCTBA M €€ POJIb JUISl UX Pa3BUTHUSI.

06.05
11.05

06.05
11.05

98

[IpakTndeckas padora
Nel0 «M3yuenue
30JI0TOTO CEYEeHHUS Ha
pa3TUYHBIX 00BEKTAX)

BEITIONHATE «30JI0TOE CEUCHUE» OTPE3Ka,
YEPTHUTH «30J0TOH» TPEYTOIBHUK H
MPSIMOYTOJIbHHUK.

AHanmu3upoBaTh IPOU3BEICHUS HCKYCCTBA Ha
HpeAMET COOTBETCTBHSA «30JI0TOMY CEUEHHUIO»
U TPAaBUILY TPETEH.

BricTpanBath KoMIo3uiuio ¢potorpaduu uim
PHUCYHKA C YUETOM IpaBHIIA TPETEH.

11.05

11.05

VI

Bkian coBpeMeHHBIX
Y4YeHBIX B
¢opmupoBanue
EHKM

100

Bxnan poccuiickux
YYCHBIX B
¢dopmuposarne EHKM

101-
102

CoBpeMeHHbIE
OTKPBITUS] POCCUMCKHUX
YYEHBIX

CoBepIIIeHCTBOBATh TMYHYI0 HHPOPMAIIMOHHO-
KOMMYHHUKATHBHYIO KOMIIETCHTHOCTb B
TpoIiecce BBICTYIUICHUS, TUCKYCCHH IO UTOTaM
ATOTO BBICTYIUICHHS.

OOBEKTUBHO OLIEHUBATEH CBOIO AEITEILHOCTH B
mporecce pedekcun.

13.05
18.05

13.05
18.05

18.05
20.05

18.05
20.05




