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MHNOACHUTEJBbHASA 3AIINCKA

1. PabGouass mporpamma  oOmieoOpa3oBaTeIbHON  YUEOHOW — AWCITUTUIHMHBI
EcrecTBO3HaHME cOCTaBlieHa Ha OCHOBE TPeOOBAHMU K pe3y/lbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOl  MmporpaMmbl, MponucaHHbix B DengepasbHOM  TOCYIapCTBEHHOM
00pa30oBaTeIbHOM CTaHJAPTE CPEIHEro o0Iero oOpa3oBaHUs, U TPEeOOBAHMIT OCHOBHBIX
npodeccCHoHaNbHBIX ~ 00pa30BaTeNbHBIX  MPOTPaMM  CPEAHEr0  MPOGECCHOHATHHOIO
o0Opa3oBaHHs MO CHeMUAIbHOCTSAM [IpenonaBanue B HavalbHBIX Kiaccax, JlomkoibHOE
oOpa3oBanue, Puznyeckas KyJnbTypa, My3blkaabHOE 00pa30BaHUE.

PaGouas nporpamma 00111e00pazoBaTebHON yaeOHOU JTUCHUTLTUHBI
«EcrecTBO3HaHUe» NpeIHA3HAYeHa [UIsl M3y4EHHUS €CTeCTBO3HAHUS Ha 0a3e OCHOBHOTO
o0riero oOpa3oBaHusl, MPU NOATOTOBKE CIEUAINCTOB CPEHETO 3BEHA.

Copepxanue mporpaMMmbl «EcTecTBO3HAaHWE» HANpPaBIEHO HA  JIOCTHXKEHHUE
CIEAYIOLIUX LEIICH:

. OCBOEHHE 3HAHHUW O COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHHE MHUpa U
MCTOJaxX €CTCCTBCHHLBIX HAYK; 3HAKOMCTBO C HaI/I6OJI€€ BAXXHBIMU UJACIAMU U JOCTUKCHUAMU
€CTECTBO3HAHMUSI, OKA3aBIIMMHU OIIPEACTSAIONIee BIUsIHIE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTUA;

° OBJIAICHUC YMCHUSAMU NPHUMCHATL IIOJYYCHHBLIC 3HAHHWA [JId 00BsICHEHNS
SBIICHUHN OKPYXKAIOUIET0 MUpPa, BOCHPUATUS HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U mpodec-
CHUOHAJIBHO 3HAYNUMOTI'O COACPIKAHUSA, pasBUTHC HWHTCJIJICKTYAJIbHBIX, TBOPYCCKUX
CIIOCOOHOCTEN M KPUTHUECKOTO MBILIUICHUS B XOJI€ IPOBEICHUS IPOCTEHILINX HCCIET0BAHUH,
aHaJM3a SBJICHUH, BOCIIPUATHS U HHTEPIIPETAIIH €CTECTBEHHOHAYYHOH HH(OpMAIIHH;

. BOCIHUTAHUE YOESKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS 3aKOHOB MPHUPOJBI U
HCITIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ C€CTCCTBCHHBIX HAYK IJId pa3BUTHA HUBUJIN3AllUN WU ITOBBIIICHUA
KauyecTBa JKU3HH;

. IPUMEHEHHE  €CTECTBEHHOHAYYHbIX 3HaHUH B  Ipo(deccCHOHAIBHOM
NESTENIbHOCTH W TOBCEJIHEBHOM  KU3HM Uil oOecreyeHuss  OE30MACHOCTH
KUBHCACATCIbHOCTH, TI'PaMOTHOI'O HCHOJb30BaAHUSA COBPEMCHHBIX TeXHOHOFHﬁ; OXpaHbI
3JI0pOBbsI, OKPYKAIOIIEH CpeIbl.

2. OO1m1ast XapakTepUCTHKA yUeOHOH TUCIUILTMHBI «€CTECTBO3HAHUE

EcrectBo3HaHne — Hayka O SBJIEHMSIX W 3akoHax mpupoabl. CoBpeMeHHOe
€CTECTBO3HAHME BKJIIOUAET MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpAci€d, W3 KOTOPBIX
HauOosee BaXHBIMU SBIAIOTCS (uU3MKa, XUMUA U Ouonorus. OHO OXBaThIBAET LIMPOKHIM
CIEKTp BONPOCOB O pPa3sHOOOPA3HBIX CBOMCTBAX OOBEKTOB MPHPOJIBI, KOTOPHIE MOXKHO
paccMmaTpuBaTh Kak €IMHOE 1EN0€.

EcrecTBeHHOHay4HbIE 3HaHUS, OCHOBaHHbIE HA HUX TEXHOJIOTHU (DOPMUPYIOT HOBBIH
o0pa3 xKu3HM. BBICOKOOOpPa30BaHHBIM YEJIOBEK HE MOXKET JUCTAHIIUPOBATHCS OT
(byHaaMEeHTaIBHBIX 3HaHUI 00 OKpYXarollleM MUpPE, HE PUCKYs OKa3aTbcs OECIIOMOIIHBIM B
npodeccuoHanbHOM JesTenbHOCTH. JIF000e NepCreKTUBHOE HaIpaBlIeHUE JAESITeIbHOCTU
YeJoBeKa NPSMO WM KOCBEHHO CBSI3aHO C HOBOW MarepuanbHON 0a30i M HOBBIMH
TEXHOJIOTUSIMU, U 3HAHHE UX €CTECTBEHHOHAYYHOM CYIIIHOCTH — 3aKOH ycrexa.

OCHOBY ecTeCTBO3HAHHsI IMPEJCTaBIseT (PU3MKa — HayKa O MPHUPOJE, M3ydarolas
HaubOosee BakKHbIE SIBJIIEHUS, 3aKOHBI W CBOWCTBA MaTepHalbHOrOo Mupa. B ¢Qusuke
YCTAaHABIIMBAIOTCS YHUBEPCAIBHBIE 3aKOHBI, CIIPABEUIMBOCTh KOTOPBIX MOJATBEPKIAETCS HE
TOJIBKO B 3€MHBIX YCIIOBHSIX M B OKOJIO3EMHBIX ITIPOCTPAHCTBAX, HO U BO Bcel Beenennoil. B
3TOM 3aKJIIOYaeTcs OJUH W3 CYLIECTBEHHBIX INMPH3HAKOB (DM3MKM Kak (yHIaMEHTAIbHOM
Hayku. Dusmnka 3aHMMaeT 0co00e MECTO Cpelld €CTECTBEHHBIX HAyK, MOITOMY €€ MPHUHSITO
CUMTATh JINJIEPOM ECTECTBO3HAHMS.

EctecTBO3HaHME KaK HayKa O SIBJICHUSAX U 3aKOHAX MPUPO/IbI BKIIOYAET TaKXKe OJIHY U3
BAKHEUILUX OTPACIIEN — XUMHUIO.



XuMHUs — HayKa O BEIECTBAX, UX COCTaBe, CTPOCHHMM, CBOWCTBAX, IIpoLEeccax
IIPEBPALICHMSI, UCIOJB30BAHUN 3aKOHOB XMMHHU B IIPAKTHYECKON AEATEIBHOCTU JIIOACH, B
CO3/JaHUU HOBBIX MAaTE€pPUAJIOB.

bronorust — cocrtaBHasi 4aCTb €CTECTBO3HAHUA. JTO HayKa O >kKMBOW mpupone. OHa
M3Yy4aeT paCTUTEIbHBIN, )KUBOTHBI MUP U YEJIOBEKA, UCI0JIb3Ysl KaK COOCTBEHHBIE METO/IBI,
TaK ¥ METOJbl JPYTrUX HAyK, B YaCTHOCTH (PU3MKH, XMMHUU M MaTEMAaTUKU: HAOJIIOACHUS,
DKCIIEPUMEHTBI, MCCIEJOBAaHUA C IIOMOIIBIO CBETOBOIO M AJIEKTPOHHOIO MHUKPOCKOIIA,
00pabOTKy CTaTHUCTUYECKHUX JaHHBIX METOJaMH MaTeMaTH4YeCKOM CTaTUCTUKU U Jp.
buonorus BBIABISET 3aKOHOMEPHOCTH, MPUCYIIME KU3HU BO BCEX €€ IPOSBIICHUAX, B TOM
yrciae 0OMEH BELIECTB, POCT, Pa3MHOKEHUE, HACIEICTBEHHOCTh, H3MEHYUBOCTb, IBOJIIOLIUIO
U Jap.

VYuebHas pucumiiMHa «EcTecTBo3HaHME», BKIIOYACT TPU pasjena, olnajgaroiue

OTHOCHUTECIBHON CaMOCTOSITCIIBHOCTBIO M ICIOCTHOCTBIO — «Du3HKay, «XUMHI»,
«buosorus» — 4TO HE HApPYyIIACT MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 0O0pa30BaHUs
CTYJICHTOB.

B mpouecce peanuzanuu copep)kaHus yuyeOHOM nucuuminHbl «EcTecTBO3HaAHHE»
3HaUYMMO H3y4yeHHe pazjena «Du3nka», KOTOPbI BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HAHUM 00 OKpyXarleM MHUpe. DTOT pazfiell ABISETCS CUCTEMOOOPA3YIOIIUM Ul JPYTruX
pa3nenoB y4eOHOW JAMCHUIUIMHBI, MOCKOJNBKY (HU3MUYecKhe 3aKOHBI JIeKaT B OCHOBE
COJIepKaHUs KypCOB XMMHUU U OUOJIOTHH.

[Tpu n3ydyeHnnun yueOHOro Marepuaa o XuMuu 1 OMoJIOruy BHUMaHUE 00y4aroIuxcst
aKLEHTUPYETCs Ha XKM3HEHHO BAaXXKHBIX OOBEKTaX MHPUPOAbI U OpPraHU3Me ueloBeKa. JTO
ruapocdepa, atmocdepa u Omochepa, KOTOpPhIE PACCMATPHBAIOTCS C TOYKHA 3PCHHS
XMMUYECKUX COCTAaBOB W CBOMCTB, UX 3HAUEHMs Ui SKU3HEAEATENBbHOCTU JIIOJEH, 3TO
COJIEp’KaHUE, OCBEILAOIEE pPOJb BAKHEHIIMX XHUMUYECKUX DJJIEMEHTOB B OpraHu3Me
4eJI0BEKa, BOIPOCH! OXPAHBI 3/J0POBbs, MPOMUIAKTUKY 3a00JIeBaHUI 1 BPEIHBIX IPUBBIYCK,
MOCJIEACTBUM U3MEHEHHUS CpeJibl OOMTAaHUS YeJIOBEKa /I YeJIOBEUECKON [IMBUIN3AIUH.

B nenom yuebnas nucuuninuna «EctecTBO3HaHMEY, B COEPKAHUN KOTOPOH BETyLIUM
KOMIIOHEHTOM SIBJIIIOTCSI HAyYHbIE€ 3HAHUSI U HAyYHbIE METO/bI MIO3HAHUSI, TO3BOJISIET CPOp-
MHUPOBaTh y 00yJaroImuXcs eJOCTHYIO €CTECTBEHHOHAYUYHYIO KapTHHY MUpPa, POOYIUTh Y
HUX SMOIMOHAIbHO-IIEHHOCTHOE OTHOIIEHHE K H3Y4aeMOMYy MarepHually, TOTOBHOCTb K
BBIOOpY NIEMCTBUI OMpeeIeHHON HANpaBlIeHHOCTH, YMEHUE KPUTUYECKH OLEHUBATh CBOHU U
qy)KHe ACUCTBUS U MMOCTYIIKH.

YuyebHoe copepikaHue TUCHUMIIMHBI EcTecTBO3HaHNE BKIIOYAET pa3fesbl:

duznka

Beenenue 1
Mexanunka 9
OCHOBBI MOJIEKYJISIPHOW (PU3UKHU U TEPMOTUHAMUKHI 7
OCHOBBI DJIEKTPOIMHAMUKHU 9
Konebanus 1 BOJHBI 6
DJeMeHThl KBaHTOBOH (pr3HKH 4
Bcenennas u ee 3BOTIONAS 3
Bcero 39
XnMusg

Baenenue 1
OO0mast 1 HeOpraHUYecKasi XUMHS 16
Oprannyeckas XUMHUs 15
XWMHUS U )KU3HDb 7
Bcero 39

Bbuosnorus




Beenenue 1
Kierka 7
Opranuzm 18
Bun 6
Dkocucrema 7
Bcero 39

MaxkcumanbHas yueOHas Harpy3ka oOydatommxcsi 175 dacoB, B TOM 4ucle:
o0s3aTenbHas ayIuTopHast ydyeOHast Harpy3Kka oOydJaroImuxcs 117 gacos,;
camocTosTelbHas paboTa oOyJarommxcss 58 4acos.

3. Mecto yueOHON AUCIUILTUHBI B Y4€OHOM TIJIaHEe
VYyebnas nucuuruinHa «EcTecTBO3HaHME) BXOIUT B COCTAB MPEAMETHOM obnacTu 9.4

EctrectBennbie Hayku PI'OC COO u OOwmeobpaszoBarensHoro uukia IIIICC3 CIIO
cneunanbHocted IlpernonaBaHue B HayaubHBIX KiaccaX, JlOmIKoJbHOE 0Opa3oBaHMUE,
dwusnueckas KyabTypa, My3bIKalbHOE 00pa30BaHHeE.

4. Pe3ynbTaThl OCBOCHUS YU€OHOM TUCIUILINHBI
OcBoenue conaepxanus ydeOHOM mucuuiuinHbl «EcTecTBO3HaHMe» obOecrneunBaeT

JOCTHIKCHHUC CTYACHTAMU CICAYIOIUX PE3YJIbTATOB:

* IUYHOCMHDBIX:

— YCTONYUBBIM MHTEpEC K UCTOPUM U JOCTHXKEHHUSIM B OOJIACTH €CTECTBEHHBIX
HayK, 4YyBCTBO I'OPJOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKU;

— c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs €CTECTBEHHBIX HAYK;

— TOTOBHOCTb CAMOCTOSITENILHO 1OOBIBATH HOBBIE JJIs €05l €CTECTBEHHOHAYUHBIE
3HAHUA C UCTIOJIB30BAHUEM JUJISl 3TOTO JIOCTYIHBIX UCTOYHUKOB UH(POPMAIIHH;

— yMEHHE MCIIOJIb30BaTh TEXHOJOTHUECKUE TOCTHKEHUS B 00JacTu (U3MKH,
XUMHHU, OWOJOTMM JUIl TOBBILIEHUS COOCTBEHHOIO HHTEIEKTYalbHOTO
pa3BUTHA B BEIOpaHHON ITPO(ECCHOHATIBHOM IS TEIbHOCTH;

— HaBBbIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHM, B3POCIBIMU B 00pa30BaTENIbHOM,
OOIIIECTBEHHO MOJIE3HOU, yueOHO-HCCIIEI0BATENIbCKOM, MPOEKTHOM M APYruX
BHJIaX ACATEIBHOCTH;

— TMPUHATHE W PEeANH3alUI0 LEHHOCTeW 310poBOro M Oe3omacHOro obpasa
KHU3HH, HENPUATUE BPEAHBIX NMPHUBBIYEK: KYPEHUS, YIIOTPEOIEHHs aKOTroJs,
HapKOTHUKOB;

— OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHME K (hPU3NYecKOMy U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, Kak COOCTBEHHOMY, TaK M JIPYTUX JIOJEH,
YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;

—  c(hopMUPOBAaHHOCTb JKOJIOTUYECKOI0 MBIILIEHMUS], YMEHHE
[IPOAHAIU3UPOBATh TEXHOTCHHBIC IIOCIECICTBUS Ul OKPYXKAIOLIEH Cpensbl,
OBITOBOM M TIPOM3BOJICTBEHHOM JIEATEITLHOCTH YETIOBEKA,

— OTBETCTBEHHOE OTHOILIEHHE K CO3JAHMI0 CEMBH HAa OCHOBE OCO3HAaHHOI'O
MIPUHATHS EHHOCTEN CEMEWHOMN KU3HH.

MemanpeomemHpix:

YMEHHE ONpPENeNsTh MEeU W 3aJadyd JACSITEIBbHOCTH, BBIOMPATh CPEICTBA IS HX
JTOCTHKEHHS Ha TTPAKTUKE

OBJIQJICHWE yMEHUSMU ¥ HaBBIKAMH PA3JIMYHBIX BHUJOB  ITO3HABATEIHHOU
JEeSATENIbHOCTH JUIsl U3yUYEHHS Pa3HbIX CTOPOH OKPYKAIOUIEro €CTEeCTBEHHOTO MHUPA;




— yMEHHE UCIONb30BaATh pa3inuHble UCTOYHUKHU (B ToM unciie u UKT) nns nonyyenus
€CTeCTBEHHOHAYYHOH HH(pOpPMAIIMK U OIICHUBATh €€ JIOCTOBEPHOCTH JIJIsl TOCTHXKEHUS
MOCTaBJICHHBIX 1LIeJIeH U 3a/1a4;

— TPUMEHEHHE OCHOBHBIX METOJIOB MIO3HAHUS (HAOIIOJCHHS, HAYYHOTO SKCIIEPHMEHTA)
JUISL U3yYEHUSI Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHHBI MUPA, C KOTOPBIMU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBAThCS B MPOPEeCcCCHOHAIBHOM cdepe;

— BJIQJICHUE S3BIKOBBIMM CPEACTBAMM - YMEHHUE ACHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO
TOUKY 3pEHHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

. npeomemmuuix:
1) chopMHpPOBaHHOCTH MPEICTABICHUNW O IEIOCTHOH COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O NPUPOJE KaK €AMHOM LIEJIOCTHOM CHCTEME, O B3aUMOCBS3HM YEJIOBEKa,
MPUPOJIBI U 00IIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;
2) BhnaJeHHE 3HAHMSAMH O HamOoJee BAXKHBIX OTKPBITUSAX M JIOCTIDKEHUSX B 001acTu
€CTECTBO3HAHMUS, IOBIMBIIMX Ha S3BOJIIOLMIO IPEJICTaBICHUNW O MPHUPOJAE, HAa pa3BUTHE
TEXHHUKHU U TEXHOJIOTH;
3) chopMHPOBAaHHOCTh YMEHHUS NMPUMEHSATh €CTECTBEHHOHAYYHbBIC 3HAHUS JUISI OOBSICHEHHUS
OKpYXAIOIIMX  SIBJICHUW,  COXpaHEHUs  3J0pOBbsi,  oOecredeHus  0O€30MacHOCTU
KU3ZHEJEATEIIbHOCTH, Oepe’KHOTO OTHOIIEHHUA K  MpHUpPOJAE,  PaLUOHAIBHOIO
MPUPOIONOIB30BaHUS, a TAK)KE BBITIOJIHEHHSI POJIM TPAMOTHOTO MOTpeOuTeNs;
4) chopMUPOBAHHOCTH MPEICTABICHUI O HAYYHOM METO/IE MTO3HAHUS MTPUPOJIBI U CPEICTBAX
W3YYEHHUS MEeramMHupa, MaKpoMHUpa U MUKPOMHUPA; BIaJIeHUE IPUEeMaMu €CTECTBEHHOHAYYHBIX
Ha0JII0/IEHUH, ONIBITOB, UCCIIE0BaHUN U OLEHKU JOCTOBEPHOCTH ITOJIyYEHHBIX PE3YJIbTaTOB;
5) BiajgeHuEe MOHATHIHBIM AIAPATOM €CTECTBCHHBIX HAYK, MO3BOJISIONIMM [TO3HABATH MHP,
y4acTBOBAaTh B JIUCKYCCHUSIX 110 €CTECTBEHHOHAYYHBIM BOIPOCAM, HUCIIOJIb30BATh Pa3IMyuHbIE
WCTOYHUKU WHGOPMAIIUU JJIsi IOJTOTOBKUA COOCTBEHHBIX Pa0OT, KPUTHUECKU OTHOCUTHCS K
coobOmenussMm CMU, coneprramM HayqIHYIO HHPOPMAITHUIO;
6) chopMUPOBAaHHOCTb YMEHHUI NMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHHUS JUIS
Ka)KJO0ro 4YejloBeKa, HE3aBUCUMO OT €ro Mnpo(ecCHOHAIbHON AeATEIbHOCTH, pa3indarh
(bakThI ¥ OIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOJIBI, BUAECTh UX CBA3b C KPUTEPUSIMU OLIEHOK U
CBSI3b KDUTEPUEB C ONPEIEICHHON CUCTEMON IEHHOCTEN.



COJIEP)KAHUE YYEBHOM JJUCIHUTIIMHBI

OPU3UKA

Beenenune

Ouznka — QyHIaMeHTalnbHas Hayka O Mpupojae. EcTecTBeHHOHAy4yHBI METOJ
MO3HAHMUSI, €T0 BO3MOXXHOCTHU Y TPAHULIBI TPUMEHUMOCTH.

EanHCTBO 3aKOHOB HpUpPOABl M cocTaBa BewiecTBa BO BceneHHoil. OTKpbITUS B
(bu3HKe — OCHOBA Mporpecca B TEXHUKE U TEXHOJIOTHH ITPOU3BOJICTBA.

MexaHunka

KunemaTtuka. Mexannueckoe JBmwxkenue. Cucrema orcuera. Tpaekropus
nBwxkeHud. Ilyre. Ilepememenne. PaBHOMepHOE mpsiMoiuHeiHOe aBuxkeHUE. CKOpPOCTb.
OTHOCUTENBHOCTD MEXaHUYECKOTO JIBUKEHUS. Cpenusis CKOPOCTb
IIPUHEPABHOMEPHOM/IBUKEHUH. MrHoBeHHas CKOpOCTb. PaBHOyCKOpeHHOE
npsMoJIMHEeHOeIBHKeHrE. Y ckopenue. CBOOOHOE MaIeHue Te.

Junamuka. Macca u cuna. B3aumopeiicrBue Ten. 3akoHbl auHaMHKH. CHIIBI B
pHupo/ie.3aKOH BCEMUPHOIO TATOTEHUS.

3akoHbl CcOXpaHeHHMsi B MexaHuke. lMmynbc Tena. 3aKOH COXPaHEHUS
umnyiabsca.PeaktuBHoe nBukeHue. Mexanuueckass pabora. MoiHocts. MexaHuueckas
sHeprusi. Kunernueckas sneprusi. Kunerndeckas sueprus u padora. [loTeHianbtas sHeprus
BIrPaBUTAIMOHHOM T0JIe. 3aKOH COXPAHEHHS MOJIHON MEXaHUYECKON SHEPTUH.

JdeMoHcTpamun

OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUXKECHUS.

Buibl MEXaHMYECKOTO IBUKEHUSI.

WNHepTHOCTH TelL.

3aBUCUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U CUJIbL, JIEHCTBYIOLIEH Ha TEJO.

PaBeHCTBO ¥ IPOTHBOIOIOKHOCTH HAMIPABJICHUS CHIT IEUCTBUS M IPOTUBOICUCTBUSI.

PeakTuBHOE IBHKEHUE.

IIpakTHYeckoe 3aHATHE

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUSI OT Beca Tela.

OCHOBBI MOJICKYJISIDHOM (DM3UKH H TEPMOANHAMHUKH

MouiexyasipHas puznka.MoneKyJIIpHO-KHHETHYECKAs! TEOPHsI CTPOCHHUSI BELIECTBA.
HaOnroneHuss MOMBITHI, MOATBEPXKJAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOEHHE BEIIECTBA.
Maccbl n  pasmepsIMOiieKys. TemioBoe JBHKEHHME YACTHIl BEUIECTBA. bpoyHOBCKOE
neuxkeHue. Mneanpueliras. Temneparypa kak Mepa cpelHEN KHHETUUECKON SHEPTUU YaCTHLI.
YpaBHEHHE COCTOSHUS UACAITBHOTO ra3za. Mozaenb KUAKOCTH. [I0BEpXHOCTHOE HATSKEHUE U
cmauuBanue. Kpucrannnueckue 1 amopgHbIe BEeIECTBA.

Tepmoaunamuka. BuyTpenssisi sHeprus. PaGora u TemnooTnada Kak CIOCOOBI
W3MEHEHHUs] BHYTPEHHEW »Hepruu. lIepBblil 3aKk0OH TepMOAMHAMMKH. TeEIUIOBbIE MAIMHBI U
UXIIPUMEHEHHE.

JdemMoHcTpanuu

JIBukeHne OpOyHOBCKHUX YaCTHII.

Huddysus.

SIBeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAuMBaHHUS.

OCHOBBI 2/1eKTPOAHHAMUKH

JJIeKTpocTATHKA. B3auMozaeicTBuE 3apsHKEHHBIX Tel. OJIEKTPUYECKUHM 3apsj.
3aKOHCOXpAHEHUS DJIEKTPUUECKOTO 3apsnaa. 3akoH KynoHa. DnekTpocTaTHuyeckoe IoJie,
€rOOCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXKIY HUMH.

IHocTosinnbiii TOK. IlocTosiHHBIN snekTpuyeckuil Tok. Cuila TOKa, HalpsyKEHUE,
ANEKTPUYECKOE COMPOTHUBIICHHE. 3aKOH OMa JUIsl y4acTKa dJIEKTPUIECKON LENH.



MarauTHoe moJse. MarHuTHOE 1OJie U €r0 OCHOBHBIE XapaKTEPUCTUKHU. JlelicTBue
MarHUTHOTO TIOJSI Ha TMPOBOJHUK C TOKOM. 3akoH Awmrmepa. OJNEKTPOIABUTaATEb.
SIBrIeHNE3IEKTPOMArHUTHON NHYKIUU.

JdemoHcTpaumuu

DnexTpu3anus Tell.

B3auMozeiicTBre 3apsyKEHHBIX TEll.

HarpeBanue npoBOJHHUKOB C TOKOM.

B3auMozeiicTBuE TPOBOJTHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpakTHYeckoe 3aHATHE

COopka dNEKTpUYECKOM IeNmd, HU3MEpPEeHUEe CHIbl TOKa U  HaIpsSHKCHUS
Haeepas3IMYHbIXydacTKax.

KoJsie0anus 1 BOJIHBI.

Mexanu4yeckue KoJiebaHusi 1 BoJHbI. CBOOOMHBIC KoneOanus. [lepuox, gacrora
uamIuiutyna konebanmii. ['apMoHMueckune KoneOaHus. MexaHUYECKHE BOJIHBI M HX
BUJIbI.3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIC BOJHBI. YJBTPAa3BYK U €0 HCIOJIH30BAHHE B
MEJULMHE U TEXHUKE.

DJIeKTPOMATrHUTHBIE KoOJie0aHUusT M BOJHbI. CBOOOIHBIC 3JIEKTPOMArHUTHBIE
kosebanus. KonebaTenbHbIi KOHTYpP. DIEKTPOMArHUTHOE TMOJe. DIEKTPOMAarHUTHBIE BOJHBI.
CKOpOCTHIJIEKTPOMArHUTHBIX BOJIH.

CaeToBble BOJIHBI. PazBuTHe NpeACcTaBiIeH 0 IPUPOAE CBETA. 3aKOHBI OTPAKEHUS
urnpenomieHuscBera.JInazpl. @opmysa TOHKOU JIMH3BIL.

JdeMoncTpamun

Konebanus MaTeMaTHYECKOTO ¥ MPYKUHHOTO MASITHHKOB.

Pasnosxenue 6enoro cBera B CHEKTP.

WnTepdepenius u qudpakuus cBerTa.

OTtpaxxeHue 1 NPeJOMIICHHE CBETA.

OnTuyeckue npuOopsI.

IIpakTHYecKkue 3aHATHA

N3yuenue konebanuii MaTeMaTHIECKOTO MasiTHUKA.

Wzyuenue untepdepeHnu u mudpakiiui cBeTa.

DJieMeHTbl KBAHTOBOH GU3NKH

KBantoBbie cBoiictBa cBera. KBantoBas runoresa Ilnanka. dorosnekrpuueckuit
s dexr.

®u3uka aroma. Moaenu ctpoenus aroma. OnbeIT Pesepdopaa.

du3nukKa aTOMHOIO SIAPAa M dJ1eMeHTapHbIX YacTull. CocTaB U CTPOCHHE aTOMHOTO
anpa.PagnoakTuBHOCTh. PanuoakTuBHBIE W3Iy4eHHMs] M MX BO3JACHCTBHE Ha JKHUBBIC
OPTraHU3MBI.

Bcesiennas u ee 3BOJIIOLMS

Crtpoenue u pazsutue Beesennoii. Monens pacmmpsronieiics Beenennoil.

IIpoucxoxnenue CoHeuHoii cucrembl. CoBpeMeHHas pu3ndeckas KapTuHa MUDA.

XUMUA

BBenenue

XuMHUYecKasi KapTUHA MUpa Kak COCTaBHAs 4acTb €CTECTBEHHOHAYYHOM KapTUHBI
mupa.Ponb  XumMum B KHM3HM CcOBpeMeHHOro ooOimectBa.llpuMmenenne AoCTHXXEHUN
COBPEMEHHOM XMMHHU B TYMaHUTApHOU cepe e TeNbHOCTHOOIIECTRA.

OBIIIASA U HEOPTAHUYECKASA XUMUA

OcHOBHbIC IOHATHSA M 3AKOHBI XUMHUH



[Tpeamer xumuu. BemectBo. AtoM. Mosekyna. XUMHYECKUNA 3J€MEHT U (POpMBI
erocyuiecTBoBaHus. [IpocTeie U ClIOXKHBIE BEIIECTBA.

JeMoHCcTpanuu

HaGop Mozerneit aToMOB U MOJICKY.I.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aTOMOB U MOJIEKYJI.

OTHoOCcuTENbHBIE aTOMHAs MW MOJIEKYyJsipHass Maccel. KoaudecTBo —BeliecTsa.
[TocrosiHHasiABoragpo. MosnsipHast macca. 3akoH ABorazipo. MossipHblil 00BbEM razos.
IIpakTnyeckoe 3aHsATHE.

Pemenue 3agau

Mepuonuueckuiizakonu Ilepuoauveckas cucrema xXuMudeckux jiemenron 1. U.
MenaeneeBa.

OTtkpbITHE [lepunonnueckoro 3aKOHa. [lepuonnueckas cucreMa
xumuueckuxasnementoBll. WM. MenneneeBa.3nauenne Ilepuonnueckoro 3akoHa u
[lepuonnueckoi cucteMbl XuMU4eckux 35eMeHToB/]. 1. MenneneeBa 1uisl pa3BUTUSA HAyKU U
NOHMMAaHUA  XUMHuYeckoM  kaptuHbl wmupa.J[[M.Mennenees 00 oOpa3oBaHuu u
roCyJapCTBEHHOU MOJUTHUKE.

JemoHncTpanus

Paznuunsie ¢opmbr [lepuogmueckoit cuctembl xumudeckux siementoB [, .
Menneneesa.

Crtpoenue BemecTBa

KoBanenTtHas cBa3b: HenosipHas v nojsipHad. onHas cBs3b. KaTHOHBI 1 aHHOHBI.

Merammueckas cBsi3b. BogoponHas cBsi3b.

JemoncTpanus

OO0pa3ipl BelIecTB U MaTepUaoB C Pa3IMYHBIMU TUIIAMH XUMUYECKON CBS3H.

Boaa. PacTBopsl

Bona B mpupose, ObITy, TEXHUKE U Ha Mpou3BojAcTBe. Du3nueckne U XUMHUYECKHE
cBoicTBa BOABL. OmpecHEHHE BOJBI. ATperaTHbIE€ COCTOSHHMSI BOJBI U €€ TIEPEeXOibl W3
OJIHOT0ArperaTHOro COCTOSIHUS B APYTOE.

JemoncTpanus

®du3nyecKue CBOMCTBA BOABL: TOBEPXHOCTHOE HATSKEHUE, CMAaulBaHUE.

XuMHUYeCKHE PeaKIHu.

[TonsiTHe 0 XMMUYECKON peakuuu. TUIbl XUMUYECKUX peakuuidl. CKOpOCTh peakiuu 1
(hakTOphI, OT KOTOPHIX OHA 3aBUCHT.

JlemoHcTpanus

XUMHYECKUE PEAKITUHU C BBIICTIEHUEM TETIJIOTHI.

IIpakTH4eckoe 3aHATHE.

PaccranoBka k03 PUITMEHTOB B XUMHUYECKUX PEAKITUSX.

Heopranuuyeckue coeuHeHU

Knaccudukanmust HeopraHWYeCKMX COCIMHEHMHM W WX cBoWcTBa. OKCHIBI,
KHCJIOTBI,0CHOBAHUS, COJIU.

[Toustne o ruaponusze coneid. Cpena BOJHBIX PAcTBOPOB COJICH: KHcTas,
HeWTpalibHas, enouHas. Bogopoassli nokasarens pH pactBopa.

Mertamibl. O01ue pu3nyeckue 1 XUMUYECKHe CBONCTBA METAJLIOB.

Hemeramnel. OOmas XapakTepuCTHKa TJIaBHBIX MOATPYNI HEMETauIOB Ha
MIPUMEPETATIOTEHOB.

Baxueiline coequHeHUs METAUIOB M HEMETAUIOB B MPHUPOJIE U XO35HCTBEHHOU
JeSTeTLHOCTH YeJIOBEKa.

Merannbsl UM CIiaBbl Kak XyJ0KECTBEHHBIM Matepuan. COeIuHEHUsS METaJlJIOB
KaKCOCTaBHAs 4YacTh CPEACTB HM300pa3UTENBHOTO HCKyccTBa. Hemeramnsl u  Hx
COETMHEHUSKAK COCTaBHAs YaCTh CPEJCTB H300Pa3UTEIBHOTO UCKYCCTBA.

IpakTnyeckne 3austus. 1.I'ugponus conei.



2.CBoOlCTBa METAJIJIOB U HEMETAIIJIOB

OPTAHNYECKASA XUMUSA

Oprannyeckue coeHeHUs

OCHOBHBIE ~ TIOJIO)KEHUS ~ TEOPUU  CTPOCHHUSI ~ OPraHMYECKUX  COCAMHEHUH.
MHoroo6pa3ueoprannyeckux coenqunenuit. [lonsarue nzomepunu.

Yraesogopoanl. IlpenenbHble W HENpeaenbHbIE  YIIEBOAOPOAbL.  Peakums
noguMepusanuu. llpupogHble MCTOUYHUKM YIJIEBOAOPOJOB. YTJIEBOJOPOAbI KAaK OCHOBA
MEXIYHApOAHOTOCOTPYIHUYECTBA U BaKHEHIINN UCTOYHUK hopMupoBaHus 0rokera PO.

Kucnopoacoaepxamme OpraHuveckKue BellecTBa. IIpencraBurenu
KHCIJIOPOJCOACPKAIIMX OPraHUYECKNX COCAVNHEHUN: METUJIOBBIA W STUJIOBBIA CIHUPTHI,
TIIALIEPUH, YKCYCHAIKUCIOTA. JKUPBI KaK CIIOKHBIC Y(DUPBHI.

AJIKOroJIu3M U €ro OTPaKEHHWE B IMPOMU3BENCHMIX XYAOKECTBEHHOW JIUTEpPATyphl
UN300pa3UTEIBHOTO HCKYCCTBA.

YrieBoabl: I0K03a, KpaxMall, [EeJUTI0JI03a.

A3oTcoaep:xkaliue OpraHuvecKkue coeJUHeHUsi. AMUHBI, aMUHOKHUCIIOTBI, OCJIKH.
Ctpoenue u buonornueckas GyHKIUs OSITKOB.

JemMoHcTpanuu

IlnacTtmacesl U BoJIOKHA. [loHsATHE O MIacTMaccax M XUMHYECKUX BOJIOKHAX.
Harypaiibable, CHHTETHYECKHE U UCKYCCTBEHHbBIE BOJIOKHA.

[IpumeHeHHe TMOJIMMEPOB B NPUKIATHOM M KIACCHUYECKOM HM300pa3UTENIbHOM
HCKYCCTBE.

JlemoHcTpanus

Paznuunble BUBI 1aCTMACC U BOJIOKOH.

XuMUA U )KU3Hb

XHMHSI U OPraHM3M 4YesloBeKa. XMMUYECKUE JIEMEHThl B OpraHU3ME 4YEJIOBEKa.
Opranuyecknue W HeopraHuueckue BemecTBa. (OCHOBHBIE J>KM3HEHHO HEOOXOJUMBIE
COCTMHEHUS:0€JIKH, YTIIEBO/IbI, )KUPHI, BATAMUHBI. Y TJIEBOJIbI — IJIaBHBIN HCTOYHUK YHEPTUU
opranusma. Posb %UpOB B Opranu3Me. X0JIEeCTEpUH U €ro PoJib B 3/I0POBBE YETOBEKA.

MuHnepanpHble  BeleCTBA B MPOAYKTaX  NUTAHUS, TMHIIEBbIE  JOOABKH.
COanancupoBaHHOE MTUTAHUE.

Xumusi B ObITy. Boma. KauectBo Boxapl. Moromue U YUCTAIIME CpPEACTBA.
[TpaBunabe3omnacHoi paboOThI CO CpeACTBAMH OBITOBOI XUMUHU.

Posb XAMWYECKHAX 3JIEMEHTOB B KU3HU pacTeHui. VY nobOpenusi.
XUMUYECKUECPEACTBA3AILNUTHI PACTEHUM.

BUOJIOT'UA

Beenenne

buonorns — COBOKYIHOCTh HayK O KMBOW Ipupoje.MeTonsl HaydyHOro IO3HaHUs B
6uonoruu. JKupas npupoa kak 00beKT U3ydyeHHs OM0oI0run. MeTo/ bl ucciae10BaHus )KUBOM
IPUPO/IbI B OMOJIOTUU. YPOBHU OPTaHU3AlMN KU3HU.

JemMoHcTpanuu

YpoBHU OpraHU3aIlUy KU3HH.

MeTto/1bl TO3HAHUS KUBOW TPUPOJIBIL.

Kuaerka.

Hctopuss wu3ydyeHus kineTkd. OCHOBHBIE TIIOJIOXKEHUS  KJIETOYHOHW  TEOpHH.
Knerka —cTpykTypHO-QyHKIIMOHANBHAS (dJIEMEHTApHAs) €AMHHUIIA )KU3HU.

Crpoenne knerku. [IpokapHoThl M 3yKapuOTbl — HH3IINE U BBICUIME KJIETOYHBIE
opranu3Mbl. OCHOBHbBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH dykapuoT. Kiierounoe spo.

@yHKIMS s1pa: XpaHEHUE, BOCIPOU3BEACHHE M Iepelada HacJeICTBEHHOU
MH(GOPMALIUU,PETYISAUS  XUMHUECKOH aKTUBHOCTH KieTku. CTpykTypa U (QyHKUUU
XpOMOCOM. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.



Buonornyeckoe 3HaYeHHE XMMHUYECKUX 3JIEMEHTOB. HeopraHuueckue BellecTBa B
cocrtaBe KJeTKu. Posb BObI Kak pacTBOPUTEINSI U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEN Cpeibl
OpraHu3MOB. YTJIEBOABI U JIMIUABI B KiieTke. CTpyKTypa u 6uosnornyeckue GyHKIUU OSIKOB.
CTpoeHue HYKICOTUI0B U CTpYKTypa nonuHykiaeotuiubix nenei JJHK u PHK,ATO.

Bupycer u OGakrtepuodarn. HekneTounoe crpoeHue, >KU3HEHHBIH IMKJI U €ro
3aBHCHUMOCTh OT KJIETOYHBIX (opM KHu3HU. Bupycel — B0o30Oyautenn MHGPEKIHOHHBIX
3a0oneBaHuii; TOHATHE 00 OHKOBUpycax. Bupyc ummyHonmepumura uenosexka (BUY).
[Tpodunaktuka BUY-undexmmm.

JleMoHCTpanuu

CtpoeHue MoJeKyIbl Oenka.

Crpoenue monexynsl JJHK.

CtpoeHue KIeTKH.

CtpoeHue KIETOK POKapUOT U IYKapuoT.

CtpoeHue Bupyca.

IIpakTuyeckoe 3anaTHe. CpaBHEHUE CTPOCHUSI KIIETOK PACTEHUH U )KUBOTHBIX.

Opranusm

Oprannsm — eauHoe 1emnoe. MHoroo0pasue Opranu3MoB.

OOMeH BeIeCTBOM M SHEPruei ¢ OKpyKarollel cpenoil kak HeoOX0IUMOe YCIOBUE
CYIIIECTBOBAHHUS KHUBBIX CHCTEM.

CnocoOHOCTh K CaMOBOCTIPOU3BEICHUIO — OJTHA U3 OCHOBHBIX OCOOEHHOCTEH YKUBBIX
opranu3MoB. Jlenenne KIeTKH — OCHOBA POCTA, Pa3BUTHUS M PA3MHOXKECHHUSI OPTaHU3MOB.

becrionoe  pasmuoxkenne. I[lonoBoil mpomecc W TOJNOBOE  pa3MHOXKEHUE.
Ormo10TBOpEHHE, €ro OMOJIOTUYECKOE 3HAUCHUE.

[TonsiTne 00 WHAMBUAYyaJbHOM (OHTOT€HE3), AMOpPHUOHATBLHOM (dPMOpHOTEHE3) H
NOCTAMOPHOHAIFHOM Pa3BUTUHU. VHIMBHIyadbHOE PAa3BUTHE YEIIOBEKAa M €r0 BO3MOXKHBIC
HapPYIICHUS.

OO0mme mpeACTaBICHUS O HACIEACTBEHHOCTH U HM3MEHYMBOCTH. | eHeThueckas
TEPMHUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HACIIEZIOBAHHUS.

IIpakTnyeckoe 3ansTHe. Penenue 3a1a4 Ha MOHOTHOPHTHOE CKPEIIMBAHUE.
IIpakTuyeckoe 3ansTue. Pemenue 3a1ay Ha TUTHOPUIHOE CKPEUTUBAHUE.

HacnenoBanue npusHakoB y yenoseka. [lonoseie xpomocomsl. CLENIEeHHOE ¢ MOJIOM
HacienoBanue. HacrnencrtBeHHble OO0JIE3HM YeIOBEKa, MX MPUYMHBI U TMPOQHIAKTHKA.
CoBpeMeHHbIE NPECTABICHUS O TEHE U TEHOME.

['enernyeckue  3akoHOMEpHOCTH  u3MeHuumBOoCcTH.  Kiaccupukauus — Gopm
U3MEHYMBOCTH. BiiMsiHMEe MyTareHOB Ha OpraHu3M YeI0BEKa.

IIpeamer, 3a1aum U METOABI CENEKLNU. |'€HEeTHUECKHE 3aKOHOMEPHOCTH CEJICKIIUH.
VYuenue H.J. BaBuiioBa o ieHTpax MHOrooOpas3us ¥ IPOMCXOXKACHUS KYIbTYPHBIX PACTCHUH.
buorexHonorus, ee NOCTHKEHHUs, NEPCHEKTUBBI Pa3BUTUA. AHAIU3 M OLEHKA JTUYECKHX
ACIIEKTOB Pa3BUTHUsI HEKOTOPBIX UCCIIEOBAHUI B OMOTEXHOJIOTHH.

JeMoHncTpauuu

OOMeH BeIIeCTB U IPEBPAICHHS YHEPTHH B KIIETKE.

Jenenue kiaeTku (MUTO3, MEi03).

CniocoObl 6ecrosoro pa3MHOKEHHUS.

Om1010TBOpPEHUE Y PACTEHUI U AKUBOTHBIX.

WNuauBrayabHOE pa3BUTHE OPTaHU3MA.

HacnenctBenHbie 6051€3HH YeTIOBEKA.

BrmstHre ankoroyim3Ma, HApKOMaHUH, KyYpEeHHUs Ha HACJIeICTBEHHOCTD.
Myranuu.

MoaudukanoHHas N3MEHUYUBOCTb.



L{eHTpbl MHOTO0OpA3Us U IPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUN.

HckyccTBeHHBIH 0TOOP.

HccnenoBanus B 00:1acTH OMOTEXHOJIOTHH.

[TpakTHyeckue 3aHsATHS

PenieHne 3jieMeHTAPHBIX TeHETHYECKHUX 32/1a4.

Bun

DOBOJIIOIMOHHASE TEOpUss W €€ poidb B (OPMUPOBAHUU  COBPEMEHHOM
€CTeCTBeHHOHAyYHOMKApTUHBI Mupa. Bua, ero kputepuu. Ilomynauus kak CTpyKTypHas
eauHMIa Buja uiBoiouuu. CuHtermueckass teopus ssomouuu (CTDI). JBuxyuiue cuibl
3BOJIIOIUHU B cooTBeTcTBHUU ¢ CTO.

Pesynbratel  aBomronmu. CoxpaHeHWe MHOrooOpasusi BHJIOB Kak OCHOBA
ycroiunBoropassutus 6uocepsl. [Ipuunnbl BeiMupanust BUI0B. buonornueckuii mporpecc
1 OMOJIOTHYECKUI perpecc.

['unoTe3pl MPOUCXOXKICHUS >KU3HU. YCIOKHEHHE XHUBBIX OPraHU3MOB Ha 3emiie
BIIPOLIECCE  3BOJIOLMU. AHTpPONOreHEe3 M €ro 3aKOHOMEpHOCTH. Jloka3aTelbcTBa
pPOJCTBAYENIOBEKA C  MJICKONUTAIOMIMMU  KHUBOTHBIMH.  DKOJIOTHYECKHE  (PaKTOPHI
AHTPOIIOTEHE3a: YCI0KHEHUE TOMYJISIITUOHHOM CTPYKTYpPhl BHJIa, W3TOTOBJICHUE OpPYIUI
Tpyda, MEPEexXo] OTPACTUTEIBHOTO K CMEIIAHHOMY THIy MUTaHHS, WCIOJIb30BaHUE OTHS.
[TosiBNeHME MBICIUTENBHOM JACATEIBHOCTH W 4JeHOpaslnelbHOW peun. [IpoucxoxneHue
YeJI0BEUYECKHX pac.

JemMoHcTpannu

Kputepuu Buna.

[Tonynsauust — CTpyKTypHasi €AMHUIA BUJIA, CAMHHIIA SBOJIIOIIHH.

JIBUKyIIIHE CUJIBI DBOJIIOIIMH.

Bo3uukHOBeHHE 1 MHOTOOOpa3ue NMPUCIIOCOOIEHUN Y OPraHU3MOB.

Penxue u ncuesaroniye BUIbL.

[TpoucxoxaeHne 4enoBeKa U YeI0BEYECKUX pac.

[TpakTHdeckue 3aHITHS

Ornucanne ocobeii Buaa o Mop(oaoruiyeckoMy KpUTEPHIO.

AHanu3 ¥ OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH.

AHanM3 1 OllEHKa Pa3JIMYHbIX TUTIOTE3 TPOUCXOXKICHUSI YETIOBEKA.

IKOCHCTEMBI

[IpenMer M 3agauu 3KOJOTUU: Y4YEHHE OO0 SKOJIOTMYECKHUX (pakTopax, y4eHHE O
cooOmiecTBax OpraHu3MoB, yueHue o ouocdepe.

Dxosiorudeckue  (HakTopbl, OCOOCHHOCTM MX BO3JCUCTBHUS.  DKOJOTHYECKAs
xapakTtepucTka Buaa. [lonstue 06 sxonoruueckux cucremax. Llenu nuranus, Tpopudeckue
YPOBHH.

buoreonenos kak akocucremMa.

buocepa — rmobanpHas skocucrema. Yuenue B. WM. Bepnaackoro o OGuocdepe.
PonbxuBbix opranu3smoB B Ouocepe. buomacca. buonmormyeckuit kpyroBopor (Ha
npuMepeKkpyroBopora yriaepoaa). OCHOBHbIE HaIlpaBJIEHHsS BO3JEUCTBUS 4YeJIOBEKAa Ha

ouochepy.

Tpanchopmanuss ~ €CTECTBEHHBIX  JKoJOrmueckux  cucreM.  OcoOEHHOCTH
arpo’KOCHUCTEM(AarpOLIEHO30B).

JemoHCcTpanyu

Okonoruyeckue (HakTopbl U UX BIMSHUE HA OPTaHU3MBI.

MC)KBI/I)IOBBIe OTHOIICHM: IMMapasuTU3M, XUIMHUYICCTBO, KOHKYPCHI M, cuMOmo03.
SIpyCcHOCTH PacTUTEIHHOIO COOOIIECTBA.

Kpyrosopor yriaepoaa B 6uocdepe.

3anoBeTHUKYU U 3aKa3HUKU Poccun.

IIpakTuyeckune 3aHATHSA



CocraBiieHre CXeM Tepeiadyl BemeCTB U SHepruu (IeTeid MUTaHus ).

Pemenue skonoruueckux 3ajau.

AHanu3 ¥ OLIEHKA TIOCIEICTBUNA COOCTBEHHON JESATEIBHOCTH B OKpY)Karomei
cpelie,rI00anbHbIX KOJOTHUYECKUX IPOOJIeM U MyTel UX peleHusl.

OKCKypcuun

Mmuoroo6pazue BunoB. Ce30HHbIE HW3MEHEHHS B Tpupone (OKPECTHOCTH
npodecCHoHANBLHOM 00pa30BaTEILHON OPTaHU3AIINN ).

EctecTBeHHbIE M HCKYCCTBEHHBIE 3KOCHCTEMBI (OKPECTHOCTH IMpodeccnoHanbHOM
00pa3oBaTeNbHON OpraHU3ALIH ).

Ha BeimonHeHne WHAMBUAYaJIbHBIX HpPOEKTOB oTBoauTcd 10 4YacoB B cuer
CaMOCTOSITEJIbHON PaOOTHI.

ITpumepHBIe TEMBI HHAUBUAYAIBHBIX IPOEKTOB:

Marepusi, GopMbl €€ JBMXKEHUS U CYLIECTBOBAHMSL.

IlepBsiit pycckuii akagemuk M. B. JlomoHOCOB.

HckyccTBO M IpOLECC ITO3HAHUS.

®u3KKa U My3bIKaJIbHOE HCKYCCTBO.

IBeTomy3bIKA.

®u3nka B COBPEMEHHOM LIUPKE.

duznyeckue METOAbl MCCIENOBAaHUSA IAaMATHUKOB HCTOPUHU, apXUTEKTYphl H
IIPOU3BEICHUI NCKYCCTBA.

HayuHo-TexHMUYeCcKHii mporpecc 1 npoosieMbl SIKOJIOTHH.

buorexHosorus u reHHas nHxxeHepus — texHosnoruu XXI Beka.

HanoTexHonorus Kak IpuOpUTETHOE HAIPABIECHUE PA3BUTUS HAYKH U IPOU3BO/ICTBAB
Poccuiickoit @enepanuu.

HcTopust OTKPBITHS U UCCIIEOBAHUS SBJICHUS CBEPXIIPOBOJUMOCTH.

[TpuHIMIIBI MAaTHUTHOW TOMOTpaduu U €e IPUMEHEHUE B MEAUIIMHE.

BnusiHue ecTECTBEHHBIX M HCKYCCTBEHHBIX HMOHM3UPYIOLUIMX 3JIEKTPOMArHUTHBIX
W3JIy4€HUI Ha OPraHU3M 4eJIOBEKa.

CBolicTBa 4€I0BEYECKOT 0 3pEHUS. 3PUTEIbHBIE WILITIO3HH.

Hcnonb3oBaHue 1a3€pOB B COBPEMEHHOM HAYKe.

DNeKTpoU3MepUTEIbHBIE TPUOOPHI.

BnusiHue BOJIH 3BYKOBOTO /1Malia3oHa Ha OpraHU3M 4eJloBeKa. 3aliuTa OT IIyMOB.

OxpaHa OKpy’Karolel cpepl OT XUMHUYECKOTO 3arpsI3HEHUS.

PactBOpBI BOKpYT Hac.

YcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX PEATIPUATHSAX.

HcTopust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUU.

VYTri1eBoAbI U UX POJIb B JKUBOU NPUPOJE.

Kupbl Kak POYKT MUTAHUS U XUMUYECKOE ChIPhE.

HexBartka nmpo10BoJbCTBUA Kak ri100anbHas mpo0ieMa 4eIoBeuecTBa U MyTH e

pelieHusl.

CpencTBa rUTHEHBI Ha OCHOBE KUCIIOPOJICOAEPKAIUX OPraHUYECKUX COCTUHEHHH.

CuHTeTHYecKe MOIOIINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKU.

Jeduuut Oenka B MUIIEBBIX MPOIYKTAX U €ro MPEoJ0IeHNE B paMKax IJ100aqbHON

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

B. U. Bepnanckuii u ero ydenue o 6uocdepe.

Hcropus v pa3BUTHE 3HAHUM O KIIETKE.

Oxpykarolas 4ejaoBeKa cpeia U €€ KOMIIOHEHTBI: pa3JIu4HbIE B3IUIAIbl HA OJTHY

npobiiemy.

[MTormynsius kak euHUIa OMOIOTUYECKOM SBOIIOLINH.

[Tomynsiuyst Kak SKOJIOTMYECKasi €IMHALA.



CoBpeMeHHBIE B3MJISIIBI HA OMOJIOTHYECKYIO IBOJIIOIIHIO.

CoBpeMeHHbIE B3Il Ha TPOUCXO0XKICHNE YETIOBEKa: CTOJIKHOBEHNE MHEHHUH.
CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHUS KICTKHU.

Cpenapbl 0OuTaHUs OPraHU3MOB: IPUUKHBI Pa3HOOOPA3Hs



TEMATHYECKHH ILTAH

Temaruueckoe IIAaHUPOBAHUC TUCHUIITIMHBL «Du3nKan

HaumenoBanue pasgesioB u | Cogep:kanmue yueOHOro martepuaia | Oobem | XapakTepHCTHKA BH/OB /IeSITeJbHOCTH CTY/ICHTOB

TeM (aynuTopHBIe 3aHATHS M BHeayIMTOPHAasl | YaCOB
CaMOCTOSITEJIbHASI padoTa CTYAECHTOB)

1 cemectp

Paznen 1. BBenenue 1. ®uszuka — dyHaaMeHTaibHas Hayka o | 1 Pa3BuTHe crocoOHOCTEH SICHO M TOYHO H3JIaraTh CBOU
npupone.  EcTecTBeHHOHayuyHBIH  METOA MBICITH, JIOTUYECKH OOOCHOBBIBaTH CBOIO TOUKY 3pEHUS,
[O3HAHMUS, €ro BO3MOXHOCTU U TIPaHUIBI BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
MPUMEHUMOCTH. EIMHCTBO 3aKOHOB MPUPO/IBI MpHU3HaBas IPaBO JAPYroro YyeiaoBeKa Ha HHOE MHEHUE.
M CcOCTaBa BEIIECTBA BO  BceneHHOM. [TpuBeneHne MPUMEPOB BIUSHUS OTKPHITUN B (PU3UKE HA
OtkpeiTus B U3MKE — OCHOBA Iporpecca B MpOrpecc B TEXHUKE U TEXHOJIOTHU MTPOU3BOJICTBA
TEXHHMKE ¥ TEXHOJIOTMH NPOU3BOJICTBA.

Pasznen 2. Mexanuka 9

Tema 2.1. Kunemaruka 1. Mexanuyeckoe aBmwxkenue. Cucrema |3 O3HaKOMJIEHHE CO CIIOCOOaMH OMHMCAHUS MEXAHUYECKOTO
orcyera. Tpaektopust aBwxkeHus. [lyTb. JIBUKEHUSI, OCHOBHOM 3a/1auyeii MEXaHUKH.
ITepemenienue. W3ydyeHrne OCHOBHBIX (PM3NYECKUX BETUYMH KHHEMATHUKH:
[TpakTHueckue 3aHATHS: NepeMeIeHHs], CKOPOCTH, YCKOPEHHUS.
1. PaBHOMEpHOE MPSAMOIUHENHOE JIBU)KEHHE. HaGnronenue OTHOCHUTEIIHOCTH MEXaHUYECKOTO
Cxopoctb. OTHOCUTENHFHOCTh MEXaHUYECKOTO JIBIDKCHHSL.
JIBUKEHHSL. HccnenoBanue paBHOYCKOPEHHOIO — IPSAMOJIMHEHHOTO
2. CpenHss CKOPOCTb IIPH HEPAaBHOMEPHOM JBY>KEHUS (Ha MpUMepe CBOOOIHOrO MaJeHUs Tel)
JBUKEHUU. MrHoBeHHas CKOPOCTb.
PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE
nBIKeHue. Yckopenue. CBOOOJHOE MajieHne
Te.

Tema 2.2 Jlunamuka 1. Macca u cwia. BsaumopeiictBue Ttei. | 3 [Tonnmanne cMbIcia TakuxX (PU3NYECKUX MOJENEeH, Kak

3aKOHEI JUHaMHKH.

MaTCpHraJibHAd TOYKA, MHCPpUHUAJIbHASA CUCTEMA OTCUCTA.




2. Cunbl B mpupoje. 3aKOH BCEMHPHOIO
TATOTEHUSL.

[IpakTrueckoe 3aHsTHE:
HccnenoBanye 3aBUCUMOCTH CUJIBI TPEHUSI OT
BEca Tena.

WN3mepenne Maccbl Tena paszIMYHBIMM  CIIOCOOAMH.
N3Mepenne cuit B3auMOJICUCTBUS TEJ. Y MEHHE Pa3iniaTh
cuty TsbkecTd U Bec Tena. OOBsSCHEHUE W TPUBEICHUE
MIPUMEPOB SIBJICHUSI HEBECOMOCTH.

Tema 2.3. 3aKOHBI
COXPAaHEHHUS B MEXaHHKE.

1. HWmnynec Tema. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTHBHOE JBIKEHHE.

2. Mexanuyeckass pabota. MOIIHOCTb.
MexaHuueckasi SHeprusl.

[IpakTrueckoe 3aHsTHE

Kunernueckas  sHeprusa.  Kunernueckas
sHeprus u padora. [loreHunanbHas 3HEpTUs B
IPaBUTALlMOHHOM II0JI€. 3aKOH COXpaHECHUS
IIOJIHOM MEXaHWYECKON YHEPruun

CamocrosTenbHas pa60Ta:

OObsicHEHHUE PCAKTUBHOI'O ABMIKCHHA Ha OCHOBC 3aKOHAa
COXpPAaHCHHUA HMITYJIbCA. Brruucnenue pa6OTH CHI H
W3MCHCHHMS KHHETHUYCCKOM OHCPIruu TCa. Brruncienue
HOTCHHH&HLHOﬁ OHCPIuU TCJI B I'PABUTALIMOHHOM II0JIC.
XapaKTepI/ICTI/IKa IMPOU3BOAUTCIIbHOCTU MallluH )51
I[BPIFaTeJ'IefI C UCIIOJIB30BAHUECM ITOHATHA MOIIHOCTH

Pasnen 3. OCHOBBI
MOJICKYJISIPHOH ~ (PU3UKU |
TepMOI[I/IHaMI/IKI/I

Tema 3.1 MonekynsapHas
¢u3uka.

1. AromucTHueckas TeOpUS  CTPOCHHUSA
BEIIIECTBA. HaOmronenus u OIIBITEI,
MOJATBEPXKJIAIONIUE  aTOMHO-MOJIEKYIISIPHOE
CTPOCHHE BEIIECTRA.

2. Maccbl u pa3mepsl Mosekyil. TemioBoe
JIBIDKEHUE YaCTHI[ BEIIECTBA. bpOyHOBCKOE
nBmkenue. MaeanpHbBIN ras

3. Temnepatrypa Kak Mepa CpeaHen
KMHETHUYECKOM SHEPTUM YaCTHII.

4. YpaBHEHUE COCTOSTHUS UACATBHOTO raza

dopmynupoBaHue OCHOBHBIX MOJIOKEHUH
MOJIEKYJISIpHO-KUHETHYecKol  Teopun.  Habmronenue
OpOYHOBCKOT'O JBM)KEHUS U ABICHUS TUPPY3UN.
Ompenenenue MmapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM Ha OCHOBAaHUM YPAaBHEHMsSI COCTOSIHUSA
U/ICaTbHOTO ra3a.

W3mepeHue BIaXXHOCTH BO3/1yXa




CamocTrosTenpHas padora:

Mopens XUIKOCTH.

[ToBepXHOCTHOE HATSIKEHUE M CMadlBaHUE.
Kpucrannmaeckue u amop(HbIe BElIeCTBa.

Tema3.2. TepmoanHaMuKka.

1. Buyrpennsst osHeprus. PabGora u
TEIUIOOTAaYa KaK  CIOCOObl  M3MEHEHUs
BHYTPEHHEHN YHEPrUU.

2. IlepBbIii 3aKOH TEPMOJUHAMUKH.

3. TernoBbIe MAIIUHBI U HX IIPUMCHCHHUC.

Pacuer u3aMeHeHHs BHYTpEHHEW 3HEPruu Tel, paboThl U
IIEPEJaHHOIO0  KOJIMYECTBA TEIUIOTBI HA OCHOBAaHUU
IIEPBOT'0 3aKOHA TEPMOJAVMHAMUKH.

OObsicHEeHHEe NPUHIIUIIOB JICHCTBUS TEIJIOBBIX MaIlIUH

2 cemecTp
Paznen 4. OcHOBBI
AJICKTPOAMHAMUKHI

Tema 4.1. DnexTpocraTuka.

1. BzaumonelcTBUE  3apsOKEHHBIX Tl
DIIEKTPpUUECKU 3apsi.

3. DAEKTpOCTaTUUECKOe MOJie, €r0 OCHOBHBIE
XapaKTEPUCTHUKU U CBSI3b MEX]TY HUMHU.

[IpakTrueckoe 3aHsTHE
3aKOH COXpaHEHUs DIIEKTPUYECKOrO 3apsja.
3akon Kynona.

Breraucnenne cull
AJIEKTPUYECKUX 3apsiI0B.
[IpuBeaenre npuMepoOB NPOBOJIHUKOB, TUJIEKTPUKOB.
Habmtoienue siBIeHus 3J€KTPOCTATHUECKON MHAYKIIUU U
SIBJICHUS TIOJSAPU3ALMAMA JTUAJIEKTPUKA, HAXOASIIErocs B
ANEKTPUUECKOM I10JIE

B3aI/IMOII€I7ICTBI/I$[ TOYCYHBIX

Tema 4.2. I1oCTOSIHHBII TOK.

1. IlocrosHHBINA 3neKkTpudeckuil Tok. Cuna
TOKa, HallpsDKEHUE, JIIEKTPUYECKOE
COIPOTHUBIICHUE

2. 3axkon Oma Ay ydyacTKa SJIEKTPUYECKOU
Lenu

[IpakTrueckoe 3aHsiTHE

COopka DIEeKTPUYECKOW IIeTH, H3MEpEeHne
CUJIbl TOKa M HANPSDKEHUSI HAa €€ Pa3IMYHbIX
y4acTKax

Brruncnenne MOIIHOCTH SJEKTPHUECKOTO TOKA.
COop U UCTBITAaHUE MIEKTPUUECKUX ILETIeH ¢ Pa3TuIHbIM
COEIMHEHUEM MPOBOIHUKOB, pacUeT UX MapaMeTpoB

Tema 4.3. MarauTHoe I10JI€E.

1. MarauTHoe mTOJIE€ U €ro OCHOBHEIC

HaGHIO,HeHI/Ie KapTUHOK MAarHuTHBIX HOJ'ICI\/'I, SABJICHUA




XapaKTCPUCTHUKU

2. JleficTBME MarHUTHOTO TOJISl HA IPOBOIHUK
C TOKOM. 3aKOH AMriepa

3. DIIEeKTPOABUTATENb. SBnenue

3JICKTpOMaFHI/ITHOﬁ HHIYKIUH.

AIIEKTPOMArHUTHON MHIYKIUH.

dopMynHpoBaHUE TIPABUIIA JICBOW PYKH JIJISl ONIPEACIICHUS
HaIlpaBJICHUs CUJIbI AMIiepa.

OOBsicHEHNE TPUHITUIIA JICUCTBHUS DJICKTPOBUTATEISI.

Pasnen 5. Komebanusgs wu
BOJIHBI

Tema 5.1. Mexanunueckue
KOJIEOAaHUS U BOJIHBEI.

1. CBoGonHbIe KoneOanus. [lepuon, yacrora u
ammuiutyna  konebanuil.  ['apMoHmMueckue
KosiebaHus. MexaHn4ecKue BOJIHbI U UX BUIBL.
3BYKOBbIE€ BOJIHBI. YJbTPa3BYKOBBIE BOJIHBI.
VYapTpasByk M €ro  HCIOJIb30BAaHHE B
MEJULMHE U TEXHUKE.

IIpakTrueckue 3aHATHS
W3ydyenne  konebGaHMii  MaTeMaTHYECKOTO
MasITHUKA.

[lpuBeneHne TPUMEPOB KOJEOATENBHBIX  JBMKCHHU.
HccnenoBanne  3aBUCHMOCTH  IIepuoja  KoJeOaHUi
MaTEMaTU4eCKOro MAasTHHKAa OT €ro JUIMHBI, Macchl H
aMIDIUTYAbl  KoseOanuid.  OmpeneneHue  yCKOPEHUs
CBOOOZHOTO TMaJeHHs C TOMOIIBI0 MaTEeMaTHYEeCKOTro
MassTHHKaA.

HaGmonenne konebanmii 3Bydamero tena. [IpuBenenue
3HAYEHUSI CKOPOCTHM  pPAacCHpOCTPaHEHUs  3ByKa B
pas3INYHbIX Cpeaax.

VYMeHue OOBACHATH HCIIOJIb30BAaHHE YIbTPa3ByKa B
MeUIHE

Tema 5.2.
DNeKTPOMarHUTHHIE
KoJIe0aHUs 1 BOJIHBL.

l. CBoOo1HBIE 3JIEKTPOMAarHUTHBIE
konebanus. KonebarenpHblil KOHTYD.
2. DneKTpOMarHuTHOE ToJe.

3J'IeKTpOMaFHI/ITHBIe BOJIHBI.
SJICKTPOMArdMTHBIX BOJIH.

CkopocTb

OObsicHEeHHEe TpeBpalleHUsT DHEPrud B  HUACATBHOM
Kose0aTeIbHOM KOHTYpE.
AHanmM3 cxeMbl Mepelayu JIEKTPOIHEPTUU Ha OOJIBIITNE

PacCTOSHHS.
IIpuBeneHne MpuMepoB BUIOB PaIUOCBS3H.

OO6cyxnenue ocoOeHHoCTeH pacrpocTpaHeHUs
PaZMOBOIH

Tema 5.3. CBETOBBIE BOJIHEL.

PasButre mpencraBiieHMI O NMPUPOJE CBETA.
3aKOHBl OTPaXE€HUs W TPEIOMIICHHS CBETA.
JInn3sl. PopMyI1a TOHKOU JIMH3BIL.

[TpakTueckue 3aHATHS
W3yuyenne wunTepdepeHiuu u  audpaxiuu

HaGmroienue siBinenust Tupakiiui U TUCTIEPCUU CBETA.
YMeHue CTpouTh H300paK€HUs TPEIMETOB, J1aBacMbIC
JMH3aMHU. PacyeT onTHYecKou CUIIbI JIMH3BI




CBCTa.

Pasnen 6. DJ1eMEHTBI 4
KBaHTOBOH (PH3UKU
Tema 6.1. KBantoBsie | 1. KBanrtoBas TUIO0TEe3a [Tnanka. | 1 Pacder = mMakcUMalbHOM ~ KMHETHYECKOW  DHEPTUH
CBOICTBA CBETA. dorodnekTpuaeckuii 3h eKT. AJIEKTPOHOB 1IpH PoTodPdeKTe
Tema 6.2. ®usuka atoma. 1. Mopemu crtpoenus aroma. OmpiT |1 dopmynmupoBanue TmocTyigatoB bopa. Habmronenue
Pesepdopna. HETPEPHIBHOTO CIIEKTPA.
Tema 6.3. ®usuka aromuoro | 1. CoctaB M CTpOE€HHE aTOMHOrO fAmpa. | 2 OOBbsacHeHne MO aTOMHOTO Spa.
sapa W DJIEMEHTapHbIX | PanmmoakTUBHOCTD [IpuBenenne TpPUMEPOB BIUAHHUS  PATUOAKTUBHOIO
YacTHII. 2. PaagvoakTuBHBIE HM3IY4YeHHS U  HX M3JIy4€HHS HAa OpPraHUu3M YeJIOBEeKa.
BO3JICHCTBUE HA KUBBIC OPTaHU3MBI.
Paznen 7. Bcenennas u ee 3
SBOJIFOLIUS
Tema 7.1. Crpoenue wu | 1. Monens pacuupstoeiicss BeenenHoi. 1 OObmbsacHenue MoJenu pacuupsitonieiics BeenenHoi
pa3Butue BeeseHHoi.
Tema 7.2. Ilpoucxoxnaenue | 1. IIpoucxoxnenne ColTHEYHON CUCTEMBI. 2 HabGmonenue 3Be3n, JlyHbl W IUtaHeT B TENECKOI.
ConHEeYHOU CHUCTEMBI. 2. CoBpeMeHHas (u3ndecKkas KapTHHA MHpA. HabroieHne coaHeuHbIX MATEH C MTOMOIIBIO TeJIeCKOona
Temarnueckoe MiIaHUPOBaHUE JUCHUIUIMHBI «bHogorus»
HaumenoBanue paznenoB u | ComepxaHue y4eOHOT0 Matepuana | O0bem XapakTepucTruKa BUJOB JIESITEIbHOCTU CTY/IEHTOB
TeM (aymuTopHBIE 3aHATHUS W BHEAYIUTOpHAs | 4acOB
caMoCTOsITeNIbHasl padoTa CTY/IEHTOB)
Bsenenue Mertoasl uccien0BaHus )KUBOW IpU 1 3HAKOMCTBO C 00bEKTaMH U3y4EHHs] OMOJIOTUH.
POJIbI B OMOJIOTHH. BroisiBnenne ponu  Ouonoru B (pOPMUPOBAHUU
YPOBHU OpraHU3aluN KU3HHU. COBPEMEHHON €CTECTBEHHOHAyYHON KAapTUHBI MHUpA H
MPAKTUYECKON JeSATEIbHOCTH JII0JIeH
I'maBa 1. Knerka 7
I.1. Ctpoenue u | 1. Ucropus wusydenus wierku. Crpoenue | 1 3HAaKOMCTBO €  KJIETOYHOM  TeopueH

XUMHUYECKUU COCTaB KJIETKH.

OCHOBHBIX YacTSH KIIETKH.
2. HeOpFaHI/ILICCKI/IC BC€IICCTBA KJICTKH.

CTPOCHUS
OpTraHU3MOB.
[TonydueHue TPEACTABICHUS O POJHU OPTraHUYECKUX U




3. Opranudeckue BeLeCTBA KIETKH. 1 HEOPraHUYECKHUX BEILIECTB B KIIETKE.
4. Crpoenue JHK, PHK u ATO. 3HaHUE CTPOEHUS KIETOK IO pe3yibTaTamM pabOThl CO
1 CBETOBBIM MUKPOCKOIIOM.
1. CrpoeHMe ¥  JKU3HEHHBIA  IMKI YMeHHe onuchIBaTh MUKPOIIPENApAThl KJIETOK PACTEHUIA.
HEKJICTOYHBIX OpraHUu3MOB. 1 VYMmenue CpaBHHUBATb CTPOCHUC KIICTOK paCTeHI/Iﬁ 158
1.2. BI/Ip}ICBI nu 6aKTCpI/IO(1)aFI/I 2. BI/IPYCLI- B036yI[I/ITeJII/I I/IH(i)eKI_[I/IOHHBIX JKUBOTHBIX 110 TOTOBBIM MHKPOIIPCIIapaTam
3aboneBanuid. [Ipodunakruka CITN/a. 1
IIpakTH4eckoe 3aHsATHE. CpaBHeHue
CTPOEHHUS KJIIETOK PACTEHUN U KUBOTHBIX. 1
CamocrosiTesibHast padora.
1.Knerounas Teopus CTPOGHHS OPraHM3MOB. | 1
Uctopuss u  coBpeMEHHOE  COCTOSIHHE.
2.Hacnencrennas nadopMamus ¥ nepejaua | 1
€€ U3 MOKOJICHHSI B IOKOJICHHUE.
3.Ponb GakTepuii ¥ BUPYCOB B MPUPOE ¥ juis | 1
YeJloBeKa
I'naBa 2. Opranusm
2.1. O6men BemectB u | 1. Ilnactuueckuii oOMeH. 1 3HaHME OCHOBHBIX CITIOCOOOB Pa3MHOKEHUSI OPraHU3MOB,
SHEPIHUH. 2. DHepreTuyeckuit o0OMeH. 1 CTaJuil OHTOT'€HE3a Ha IPUMEPE YEIOBEKA.
2.2 JlesleHue KIeTKH, 1.becnonoe pasmHoxeHre. MuTo3. 1 3HaHUE MPUYHH, BHI3BIBAIONINX HAPYIICHUS B PA3BUTUU
2. [Tonosoe Pa3MHOXEHHUE. Meiios. | 1 OpPraHHU3MOB.
Onog0TBOpEHHE. YMeHue 1moiab30BaThCsl TEHETUYECKON TEPMUHOJIOTHEN U
1.OMOpuoHanTbHOE ¥ TIOCTAMOPHOHAIBLHOE CHMBOJIMKOW, pelaTb MPOCTEHIINE TIE€HETHYECKHUE
230 pa3BUTHE OPraHU3MOB. 1 3aaa4u.
.3. OHTOTEHE3. . .
2. InauBUIyanbHOE Pa3sBUTHE YelIOBeKa U ero | 1 3HaHue 0COOEHHOCTEH HACJIEeICTBEHHOMN u
BO3MOJKHBIE HAPYIICHUSI. HEHACJIEACTBEHHON M3MEHYMBOCTH U UX OMOJIOTHYECKOM
2.4. OcHosbl | 1. Hctopuss  reneruku. ['enermueckas | 1 POJIA B OBOJIIOLIMH JKUBOT'O
HAaCJEACTBEHHOCTH. TEPMUHOJIOTHUSA u CUMBOJIMKA.
3aKOHOMEPHOCTH HACJIEIOBaAHHUS. 1
IIpakTHYeckoe 3aHATHE. Pewenne
AJIEMEHTAPHBIX TCHETHUECKHX 3a/1a4.
IIpakTHyeckoe 3aHATHE. 1




3. HacnenoBanue npu3HaKkoB y

YeloBeKa. [TonoBeie XPOMOCOMBI.
ClemnieHHOE C TI0JIOM HacJieI0BaHUE.

4 HacnenctBeHHble OOJI€3HM 4YEJIOBEKa, HX
MPUYMHBI U TPO(QUITAKTHKA.

5.CoBpeMEHHbIE TMPEJCTABICHUA O TIEHE U
TE€HOME.

2.5 OCHOBBI U3MEHYHUBOCTH.

1. MoaudukarmonHas u3MeHYUBOCTh. Hopma
peaKkiuu.

2. HacnencrBenHas M3MEHYHMBOCTh. BiusHue
MYTareHOB Ha OPraHu3M YeJIOBEKa.

2.6. OCHOBBI CEJIEKIINU.

1. [Ipeamer, 3a1a4u 1 METO/IBI CEIEKILIUH.
2.Yuyenne BasmwioBa H.M. o nenrtpax

MHOT'000pa3us u MPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUM.
3. buorexnonorus, €¢  JOCTHOKCHHS,

IICPCICKTUBLI PA3BUTH.

CamocrosiTesibHasA padora.

1.BnusiHue  okpykamomei cpenbl U ee
3arpsi3HEHUS Ha Pa3BUTHE OPTAHU3MOB.

2. BnusHue  KypeHus,  ymoTpeOIeHHS
QJIKOTOJII W HAPKOTUKOB POJIUTEIISIMH Ha
SMOpHOHAIIEHOE pa3BUTHE PeOSHKA.

3 .Jlpamathueckue CTpaHWIBI B HWCTOPHH
Pa3BUTHUS TCHETUKH.

4 .Ycmexu COBPEMEHHOW TEHETHKA B
MEIHIIHE U 3IPABOOXPAHCHHH.

I'nasa 3. Bugn.

1.1. DBONIOLIMOHHAS TEOPUSL.

1.OBomronnonHas Teopus. Bua u nomynsanus.
2.CunTeTnueckas Teopus IBOJIIOLIMH.
JIBM>KYIIME CHIIBI SBOJIIOLIMH B COOTBETCTBUH C
CTO.

YMeHne aHaiu3upoBaTh U OIEHMBATh Pa3IUYHbIE
TUIIOTE3bI IPOUCXOKIECHMS )KU3HU Ha 3eMIIE.

YMeHne npoBOAMTH ONMKCAHUE OCOOEH OJHOTO BHJA IO
MOP(OJIOTHUECKOMY KPUTEPHIO.




3.Pe3ynbrarsl
BBIMHUPaHHS BUJIOB.

3BOJIIOLUH. [Iprunnel

1.2. T'umnoresnl
MPOMCXOXKACHHUS O KH3HH U
AHTPOIIOTCHE3.

1.OcHOBHBIE  THUIOTE3bl  MPOUCXOXKJICHUS
JKH3HH.

2. Oransl aHTpornoreHesa. lIpoucxoxaeHue
YEJIOBEUECKHX pac.

CamocrosiTesibHas padora.

1.Uctopus pa3BUTHS 3BOJIIOLMOHHBIX UAEH 10
Y. JlapBuHa.

2.«Cuctema mnpupons» K. Jlunnes u ee
3HAYEHHE JIJIS1 PA3BUTHSI OUOJIOTHH.

3.CoBpeMeHHBIE MpeICTaBICHUS 0
MEXaHU3MaxX U 3aKOHOMEPHOCTSIX IBOJIIOIIIH.
4.CoBpeMeHHbIE Mpe/ICTaBICHUS 0

3apOKACHUH KU3HU.

Pa3Butne crocoOHOCTElH SCHO M TOYHO H3jaraTb CBOH
MBICJIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS,
BOCHpI/IHI/IMaTB 148 aHaJII/ISI/IpOBaTB MHCHU S CO6€C€I[HI/IKOB,
MIPU3HABas IPABO JIPYroro 4YejioBeKa Ha MHOE MHEHHE.
YMenue JIOKa3bIBaTh POJCTBO YyelloBeKa u
MJIEKOITUTAOIINX,

OOITHOCTH U PaBEHCTBO YEIOBEUYECKUX pac

I'nmaBa 4. DxocucTeMsbl.

1.1. Ilpeamer wu 3amaum
9KOJIOTHUH.

1. Yuenue 00 3KoIOrHUECKUX (haKTOpax.
2.3aKkoHOMEpHOCTU (yHKIIMOHMPOBAHUS
IKOCHCTEM.

1.2. buocdepa- riaobanbHas
HKOCHUCTEMA

1. Yuenue Bepnaackoro B.1. o Guocdepe.
2.KpyroBopoT BeIIecTsB B IPUPO/IC.

3. CMeHa  DKOCHCTEM. OcoOeHHOCTH
arpod3KOCHUCTEM.

Ilpakmuueckue 3anamusn

1.CocraBnenne cxeMm Tepeladyd BEIIeCTB U
SHEPTruu (Llernei MUTaHus).
2. Pemmenne 3koJ10ru4yecKux 3anad
CamocrosiTesibHast padora.

1. I'moGanbHBIE HKOIOTHYECKUE TTPOOIEMBI.
2.AnbTepHATUBHBIE HICTOUHUKHU SHEPTUH.

3HaHWE OCHOBHBIX OKOJIOTUYECKUX (PAKTOPOB M UX
BJIMSIHUS HA OpPTaHU3MBbI.

3HaHWE OTJIMYUTEIBHBIX TPU3HAKOB HCKYCCTBEHHBIX
COOOIIECTB — arpo3KOCUCTEM.

[Tonmy4yeHne mpeaCTaBICHUST O CXeMe JKOCHCTEMBI Ha
npumMepe 6uochepsl.

OOyueHue coOMI0ACHNIO MTPaBWJI IOBEJIEHUS B MPUPOJIE,
Oepe’KHOMY OTHOIICHUIO K OHOJOTMYECKHUM OOBEKTaM
(pacTeHUSIM M KUBOTHBIM M WX COOOIIECTBAM) U MX
oXpaHe

TemaTtudeckoe IJIAaHUPOBAHUC OHUCHUITIIMHBI «XUMUS»




HaumenoBanne paznenoB u | Comepxanue y4eOHOT0 Matepuana | O0bem XapakTepHucTUKa BHIOB ICATEILHOCTH CTYJCHTOB
TeM (aymuTopHBIE 3aHATHS W BHEAYAUTOPHAs | 4acoB
CaMOCTOsITeNIbHAsL Pad0Ta CTYICHTOB)
BBenenne Xumu4deckass kapTuHa Mupa. Pomb xumum B | 1 PackppiTHe BKITaj1a XUMHUYECKON KapTUHBI MUPA B €TUHYIO
YKU3HU COBPEMEHHOTO 00IIIecTBa. €CTECTBCHHO-HAYYHYIO KAPTUHY MHUpA.
XapakTepucTUKa XUMHUU KakK IPOU3BOAUTEIIBHONW CHIIBI
oOmecTBa.
I'maBa 1. OO6mas u
HEOPTaHWYECKast XMMHUS
1.1. OcHoBHble mNOHATHSA H | 1. OCHOBHBIC IIOHATUS XUMHH. 1 dopMyIHpoBaHUE 3aKOHOB COXPAHEHHUS MACChI BEIIECTB U
3aKOHBI XUMHUU 2. OcHOBHBIC 3aKOHBI XHUMHH. 1 MOCTOSIHCTBA cocTaBa BEIIECTRB. YcTaHoBeHUE
MPUYMHHO-CJIEICTBEHHON CBS3M MEXAY COJAEpKAHHEM
ATHX 3aKOHOB M HAIHMCAaHUEM XHUMHYECKHX (OpMyN H
1 ypaBHEHUH. YMEHHE JaTh OINpEAeNieHUE U ONEepPHUpPOBaATh
CIICTYIOIIIMMHA XUMHUYCCKHMH
IIpakTHyeckoe 3ausTHe. 1 HOHATUSMHU:  «BEHIECTBO», «XHUMHUYECKHH  DJIEMEHTY,
Pemenue 3anaq «aTOM», «MOJIEKYNa», «OTHOCHTENbHEIE AaTOMHAs W
MOJIEKYJISIPHASI MACCBI», KHOHY, «aJITIOTPOTIHS.
CamocrosiTe/ibHas1 padoTa.
1. Beigaromuecss XUMHUKHU.
1.2. Ilepuoanueckuii 3akoH U | 1. [Tepuoanueckas cHucTema u|ll PackpeiTue buznueckoro CMEBICTIa CHMBOJIMKH
[Iepnonnueckas cucreMa | [leppognueckuit 3aKOH. 3HaueHue [lepuoanueckoit Tabiuipl XUMUYECKUX 3yeMeHToB J[. U.
XUMHUYECKHUX dJIeMEHTOB [I. | mepuoanyeckoil CuCTEeMBI. MenneneeBa (HOMEPOB DJIEMEHTA,
W. Menneneena 2.CoBpeMeHHas (dbopMynupoBKa nepuoja, IpYIIIbI) U YCTaHOBJICHUE
MEPUOANYECKOTO 3aKOHA. XapaKTepUCTHKA MPUYUHHO-CJICICTBEHHOH CBSI3U
3JIEMEHTOB U UX COCIUHEHUM. 1 MEXIy CTPOCHHEM aroMa M  3aKOHOMEPHOCTSMH

MU3MEHEHHUS CBOMCTB

AIIEMEHTOB M 00Pa30BaHHBIX MMH BEILIECTB B MEPHOJAX U
rpymnmnax.

XapakTepuCTUKa JJIEMEHTOB MaJbIX IEPHOJIOB MO HUX




[IOJI0KEHHUIO B
ITepuonuueckoii cucreme JI. 1. Menneneena

CamocrosrenbHas paboTa.
JA.N.MenneneeB-  BBIIAIOUIMUACS  PYCCKUM

XHAMHUK. 1
1.3. CtpoeHue BemecTBa 1. XapakTepucTHKa TUTIOB XUMUYECKOH cBsi3u. | 1 XapakTepucTUKa BaKHEUIIMX TUIIOB XMMHUYECKUX CBS3€H
WNonnas u koBaseHTHasI CBSI3b. U OTHOCHUTEIBHOCTH JTOH THmonoruu. OObsicHeHue
2.Merannuyeckas cBsi3b. CBoiicTBa MeTayyios. | 1 3aBUCUMOCTH CBOICTB
BEUIECTB OT WX COCTaBa U CTPOEHHUS KPUCTAUINYECKUX
PELIETOK.
1
CamocrositenpHass pabora. Meramisl U HX
COEIMHEHUS B KU3HHU JIIOJEH. 1
1
1
1.4. Bona. PactBopbl. 1. ®usnueckue M XUMHUYECKHE CBOMCTBa OTpaxeHne XMMHMYECKHX IPOLIECCOB C  IMOMOIIBIO
BO/JIBI. 1 YPAaBHEHUN XUMUYECKUX PEAKIIUN.
2. XMMHYECKHUE PEAKIUU. XUMHUECKue peakuuu OOBbsicHeHnE CYLIHOCTHU
3. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE XUMHYECKHX TmpoueccoB. Knaccudukanus XUMHYECKUX
peaKkIy. 1 peakuMil o pa3auYHbIM IPU3HAKAM.
IIpakTH4eckoe 3aHATHE. 1
PaccTanoBka K03(UIIMEHTOB B XUMUYECKUX
peakuusx.
CamocrosrenbHas paboTa. 1
1.PacTBOpBI BOKpYT Hac. i

2 .YCTpaHCHI/IC KECTKOCTHU BOJBI Ha
MMPOMBIINIJICHHBIX NPCANTPUATHUAX.




L.5. Heopranuueckue | 1.Knaccudpukarnus HEOpPraHUYECKUX
BEIIECTBA. COCIMHEHUN U UX CBOICTBA.
2 XMIUCCKIE CBONCTBA COICIL XapvaKTepI/ICTI/IKa CTPOCHMSI aTOMOB U KPHUCTAJUIOB U Ha
3 MeTamibl i HeMETAILIbL STOH OCHOBE — o0mux (QU3MUYECKUX U XUMHUYECKUX
CBOICTB METaJNIOB U HEMETAJIOB.
XapakTepHucTuKa cOCTaBa, CTPOEHUSI, CBOMCTB, MOIYYEHUS
Y IPUMEHEHUE Ba)KHEUIINX HEMETAJLIOB.
XapakTepucTuKa COCTaBa, CTPOEHUS U OOIIMX CBOMCTB
BAYKHEUILINX
KJIACCOB HEOPTraHUYECKUX COCIUHEHUH.
[IpakTuueckoe 3austue. 1I'uaponus comnen. 1
2.CBoiicTBa METAJIJIOB U HEMETAJIJIOB 1
I'maBa 2. Opranunveckas
XUMHSA
Tema 2.1 Opranndeckue | 1.OCHOBHbBIE MONOXKEHUS TEOpUM cTpoeHus | 1 @OpMyIMpPOBAaHUE  OCHOBHBIX  IOJOXEHUM  TEOpPHUH
BElIECTBA. OpPraHUYECKUX COCTUHEHUM. XUMHYECKOTO CTPOEHUS OpPraHUYeCKUX COEIMHEHUN u
2.M3omepus. M3omepsl. 1 XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB BaXKHEHIINX
IpeJICTaBUTeNIel OCHOBHBIX KJIACCOB
OpPraHMYECKHUX COCIMHEHUMN. YMEHHUE AaTh ONPENEICHHUE U
ONEepUPOBATH CIEAYIOIIUMU XUMHUECKUMU
MOHATUSIMH: «YTJIEPOJHBIA CKeNeT», «(yHKIHMOHAIbHAS
rpynnay», «KA30Mepus».
Tema 2.2 1.IlpenenbHble yraeBOIOPOADI. 1
YIIIeBOOPOJIBI. 2.HempenenbHbIE YTIIEBONOPOBI. 1 Omnucanne OCHOBHBIX TPYIII YIJIEBOIOPOAOB, IPUPOAHBIX
3.Peakuuu nonumepuszanuu. [lonumepsl. 1 HCTOYHUKOB YTJEBOIOPOIIOB.
4.1TpupoaHple HICTOYHUKH YTIEBOAOPOAOB. 1
[TpoBepouHas pabora. 1




Tema2.3 1.OgHOaTOMHBIE 1 MHOTOATOMHBIE CcIUPTHL. | 1 Onucanue cocraBa u CBOMCTB BAKHEUIINX
Kucnoponconep:xamue 2.0OpraHuyecKue KACIOTHI. 1 IIPEICTAaBUTENICH OPraHUYECKUX COCAUMHEHHI: METaHOJa U
OpPraHUYECKHUE BEIIECTBA 3. KupsI Kak ciI0XKHbIE PUPHI. 1 ATAHOJIA, CJIOKHBIX A(PUPOB, KHUPOB,
4.YrneBoJpl: TIII0K03a, KpaxMadi, nestonos3a. | 1 MBI, KapOOHOBBIX  KHUCIOT (YKCYCHOM  KHCIIOTHI),
MOHOCAaXapu0B
(TmroKo03bI), aUcaxapuoB (caxaposbl), TOJHCAXapHIOB
(xpaxmana
1 TIEJUTIOJIO3bI),
[IpoBepounas pabora. 1
CamocrosrenbHas paboTa.
1.CpenctBa TUTUEHBI Ha ocHose | 1
KHCIIOPOJICOAEPKALUX OpPraHUYECKUX
COCIMHEHU.
2.CuHTeTnyeckue MOIOLINE cpeactsa: | 1
JIOCTOMHCTBA U HEJOCTaTKU.
Tema 2.4 1. AMUHBI, aMHHOKHCIIOTBI, OCIIKH. 1
A3oTcozepKaniue 2.CBOICTBa M CTPYKTYPHI OEITKOB. 1 Ommcanue  cocraBa M CBOWCTB  BaKHCHIINX
OpPraHUYECKUE BEILIECTBA MMpEACTaBUTCIICU OpraHu4YC€CKUux COCANHCHUMU:
AMHUHOKHCIIOT, OEIKOB.
Tema 2.5 l.IlonsitTe o mnactmaccax. Harypanbhsle, | 1
IImacTmaccel ¥ BOJIOKHA HCKYCCTBEHHBIE 1 CHHTETHYECKHE BOJIOKHA. 1 Onncanue cocTaBa u CBOWCTB Ba)KHEHIITNX
npescTaBuTeNen OpPraHUYECKUX COETMHEHUI:
HCKYCCTBEHHBIX U CUHTETHUECKUX IOJIMMEPOB.
I'naBa 3. XumMus v ;KM3Hb.
Tema 3.1. Xumus u opranusm | |.OyHKIUM HeopraHudeckux BemiectB B |1
4eJI0BEKA. OpraHU3MeE YeJIOBEKa. OObsicHEeHHE pOJIM OPraHWYECKUX M HEOPraHWYEeCKUX
2.0pranuyeckue BemiecTBa B opraHusme | 1 BEUIECTB B OpraHW3Me 4eJoBeKa JUIsl COXpaHEeHHs
4eJI0BEKA. 3JI0pOBBSI.
3.Ponp xupoB B opranusme. XojectepuH u | 1




3A0POBLC YCIIOBCKA.

Tema 3.2.Xumus B ObITY

1.Boma.KauecTBo BOJEI.

2.Motomue u yucTsmme cpeacrna. [IpaBuia
MOJIb30BAHUS CPEJICTBAMU OBITOBON XUMUHU.
3.BimsiHue Ha oOpraHu3M 4YeENIOBEK CPEACTB
OBITOBOM XHMUH.

OObsicHEeHNE XWMHYECKHUX SIBICHHH, MPOUCXOJSAIINX B
pupo/ie, OBITY U Ha TPOU3BOICTBE.

CoOmofileHue  TpaBWJI  DKOJOTHYECKH  TPAMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH cpene.

OrnecHka BIIUSHUS XAMUYECKOr0 3arpsi3HEHUS
OKpY’KaroIlleH cpepl

Ha OPTraHU3M YEJIOBEKA U JPYTHUE )KUBBIE OPTaHU3MBI.

JuddepenumpoBannbiii 3a4eT (2 ceMecTp)




XapaKTepI/ICTHKa BHUI0B 1€ATCJIbHOCTH CTYACHTOB

Cornacno tpeboanusMm PI'OC COO k pe3yapTaraM OCBOCHHS OOYYarOUIMMHCS
OCHOBHOI1 00pa30BaTeNbHOM MpOrpaMmbl 00yJaromuecs JTOJKHBI OCBOMTh YHUBEPCAJIbHBIC
yueOHnble aeiicTBus (nanee - YV /]): peryiasiTuBHbIC, TO3HABATENIbHBIC, KOMMYHUKATHBHBIC.

Ilo3naBarenbubie YV /]

B cocraB nmo3HaBaTeNnbHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUI BXOJIAT:

- obmeyueonbie YVY/I;

- noruueckue Y'Y /| — mocraHoBKa M penieHne mpooiem.

OO61ieyuebHble YHUBEpCAIbHbBIE IeHCTBUS BKIIIOYAIOT:

- CaMOCTOSITENIbHOE BBIJICNIEHUE U (POPMYITMPOBAHNE TIO3HABATEIILHON 1IEITH;

— MOWCK U BBIJIEJICHHE HEOOXOIMMOM HH(pOpMAIMK; MPUMEHEHUE METOOB
MH(OPMALIMOHHOTO TOUCKA, B TOM YHUCIIE C TIOMOIIbI0 KOMITbIOTEPHBIX CPECTB;

- CTPYKTYpUPOBaHUE 3HAHU;

- OCO3HAHHOE U MIPOU3BOJILHOE MOCTPOECHUE PEUEBOT0 BHICKA3bIBAHUS B YCTHOM
¥ TUCBbMEHHOU (hopMe;

- BBIOOp Hamnbosee 3(h(PEeKTUBHBIX CITOCOOOB pelICHHUs 3a7a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

- pedexcus cnocoboB U yCIOBHM EHCTBUSA, KOHTPOJIb U OLIEHKA Ipoliecca U
Pe3yJIbTaTOB AEATEIbHOCTH;

— CMBICJIOBOE UTEHHUE KaK OCMBICIICHHUE IIeJTU YTEHUS; U3BJICUEHUE HEOOXO0TUMOIT
uH(pOpMallMM U3 MTPOCIYIIAHHBIX TEKCTOB; OIpEIeJIeHHEe OCHOBHOHM M BTOPOCTEHEHHOU
uHpOpMannn; CBOOOJHAS OPUSHTAIUS U BOCTIPUATHE TEKCTOB HAYIHOTO CTHIIS,

— MOCTaHOBKAa M (HOPMYIHUPOBAHHE MPOOJIEMBI, CAMOCTOSATEIBHOE CO3JaHUE
AITOPUTMOB JIEATEIBHOCTH IPU PELIEHUH MPOOIEM TBOPUECKOIO U MIOMCKOBOTO XapakTepa.

Jlornueckue yHUBEpCaAIbHBIE NEUCTBHUSA:

- aHaIW3 OOBEKTOB C II€JIbI0 BBIJACNIEHUS NPU3HAKOB (CYLECTBEHHBIX,
HECYIIECTBEHHBIX );

- CHUHTE3 - COCTaBJIEHUE LIEJIOr0 W3 YacTel, B TOM YHUCIIE CaMOCTOSITEIIbHOE
JIOCTpanBaHHUE C BOCIIOJHEHUEM HEJOCTAIOIUX KOMIIOHEHTOB;

- BbIOOP OCHOBAHUU U KPUTEPHUEB JJIsl CPABHEHUS, KJIaCCU(PUKALIUU OOBEKTOB,

- MOJIBEJICHUE T10/] TIOHSATHE, BHIBEJICHHUE CIIEICTBUM;

- YCTaHOBJIEHHE MPUUYUHHO-CIIEICTBEHHBIX CBSI3EH;

- IIOCTPOEHNE JIOTUYECKOH LIENU PACCYKACHUM;

- JI0Ka3aTeNbCTBO;

— BBIJIBUKEHUE TUIIOTE3 U UX 0OOCHOBAHUE.

ITocTtaHoBKa U perieHne npoOIeMbl:

- dhopMyIUpOBaHHUE MPOOIEMBI;

- CaMOCTOSITENIbHOE CO3JaHHE CIOCOOOB pelIeHHs] MpoOJIeM TBOPYECKOIO U
MOMCKOBOTO XapakKTep.

Perynarusubie Y'Y /I

B 010k perymaTMBHBIX JEHCTBUM BKIIOYAIOTCSA JCHCTBUA, 00€CIeUnBarONINe
OpraHu3aINI0 YYalIUMCs CBOEH y4eOHO! AeaTeNbHOCTH:

- HesenoiaraHie Kak MOCTaHOBKAa y4eOHOHM 3aJayd Ha OCHOBE COOTHECEHHS
TOT0, YTO YK€ U3BECTHO U YCBOCHO YYaIllUMCS, U TOTO, YTO €€ HEU3BECTHO

- IUIAHUPOBAHME - ONIPENIETIEHHUE TIOCIIE0BATEIIBHOCTH IPOMEKYTOUHBIX LIETEH C
y4€TOM KOHEYHOT0 pe3yJibTaTa

- COCTAaBJICHUE IIJIaHA U [1OCJIEJ0BATEILHOCTH AEHCTBUM

- IIPOrHO3MPOBAHUE - MPEABOCXMUILEHUE pe3ylbTaTa M YPOBHSA YCBOCHHS
3HAHUH, €r0 BPEMEHHBIX XapaKTEPUCTUK



- KOHTPOJIb B JOpME CITHUEHUS CIIoco0a JEHCTBUS U €r0 pe3yiibTara ¢ 3aJaHHBIM
ATAJIOHOM C II€JIbI0 OOHAPYKEHUSI OTKJIOHEHUH U OTIIMYHUH OT STaloOHa

- KOppEeKLUs - BHECEHHE HEOOXOIMMBIX IOIMOJHEHUN W KOPPEKTHB B IUIAH U
croco6 AeicTBUs B Cllydyae pacXOxkKACHUS C STAJIOHOM, PEalbHOIO IEUCTBUS U €ro pe3yibTara

- OLICHKA - BBIJCIICHUE U OCO3HAHME YYaIllMMCS TOT'O, YTO YK€ YCBOEHO U 4YTO
elle HYy)KHO YCBOUTb, OCO3HAHNE KaUYe€CTBA U YPOBHS YCBOCHHUS

- CaMOPETyJISIIHA KaK CIIOCOOHOCTh K MOOMITM3AIIMH CHJT U DHEPTUH, K BOJICBOMY
ycuwinio (K BBIOOPY B CHTyalldd MOTHBAI[MOHHOTO KOH(DIWKTA) W K TIPEOJIOJICHUIO
MPENSTCTBUMN.

B cocraB perynsTuBHBIX Y4€OHBIX JEHCTBUNA BXOMAT :

- LeJenojiaraHue

- IJIaHUPOBAHUE

- IIPOTHO3UPOBAHUE

- KOHTPOJIb (KOPPEKITHs)

- CaMOpETyJIALM

- OLICHKA.

KommyHnukatusHbie VY /]

K KOMMyHHMKaTHBHBIM JE€HCTBUSIM OTHOCATCS:

-IUIAaHUPOBAaHUE Y4E€OHOrO0 COTPYJHUYECTBA C IIPENojaBaTeieM U CBEPCTHUKAMU:
ornpezeNneHue ey, GyHKINH y4acTHUKOB, CIIOCOO0B B3aUMOICHCTBHUS;

-[IOCTAHOBKA BOIPOCOB - HMHUIIMATUBHOE COTPYAHMYECTBO B IIOMCKE M cOope
uHpopmanuu

— paspenieHrne KOH(DINKTOB - BBISIBJICHUE, UACHTH(DHUKAIUS TIPOOJIEMBI, IIOUCK H
OIICHKAa allbTEPHATUBHBIX CIOCOOOB pa3pelieHus] KOH(IMKTA, MPUHATHE PEUICHHUS U €ro
peanu3anus;

-yIIpaBJIEHUE MTIOBEJACHUEM ITIAPTHEPA - KOHTPOJIb, KOPPEKIIUs, OLIEHKA €T0 IEUCTBUIA;

-yMEHUE C JIOCTATOYHOW TOJHOTOM M TOYHOCTBHIO BBIpaXaTh CBOM MBICIH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBUSMU KOMMYHUKAIUU;

-BJIaJICHUE MOHOJIOTMUECKON W JMaloruyeckoil (popmMaMu pedyn B COOTBETCTBUHU C
rpaMMaTHYE€CKUMU U CHHTAaKCUYECKUMU HOPMaMH POJHOTO SI3bIKA.



YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUE ITPOI'PAMMBI OBIIIEOBPA3OBATEJIbHOM YUEBHOM
AACHUIIJIINHBI

TexHuueckue cpencTsa 00yUeHHs: KOMIIBIOTEP, MYJIbTUMEIUUHBII POEKTOP.

Y4eOHO-MeToAnYecKoe 00ecreueHne:

HNutepaktuBHbiii Kypc «Pusuka 7-11 knacce» OO0 «Du3nkon»

®dusuka 10 knacc. DnexrponHoe nocodue. OAO «M3narenscTBo «IIpocBenienner»

http://school-collection.edu.ru — Exunas xomrexuus LIOP

https://interneturok.ru — o6pa3zoBaresbHbII MOPTAT

http://www.virtulab.net — BupryanbHast 1abopaTopust

[IpesenTanuu no pasgeny «MexaHUKa»

[Ipe3enTanuu no 6uonaoruu

DNEKTPOHHBIE TPUIOKEHUS K KYpPHATY «XHUMUS»

DNEeKTPOHHBIE MPUIIOKEHUS K KypHaly «buonorus»

JuaakTiyecKkuid MaTepuall 1o U3y4aeMbIM pa3feiaam

HaGopsI TecTOBBIX 3a1aHU



PEKOMEHAYEMAS JIMTEPATYPA

OcHoBHast:

Cawmoiinenko I1. M.EctectBo3nanue. ®usuka : yueOnuk mis cryn.yap. CI1O./ I1. H.
Cawmoiinenko I1. U - 2-e uzn., crep. -M. : U1 "Akanemus", 2017

KoncrantunoB B. M. buomorust mns mpod.crmer. TeXHHYECKOro W eCTeCTBEHHO-
Hay4yHOTO npoduieit6 yued.mms cryn.yup. CI10/ B. M. Koncrantunos, A. I'. Pe3anos, E. O.
®aneesa; o pea. B. M. Koncrantunosa. 6-¢ u3j., crep. - M. UL "Akagemus", 2017

I'a6puensia O. C.EcrectBo3nanue. Xumus: y4ueb. ans crya.yapexaenuit CI10/ O. C
I"a6puensu, U. I'. OctpoymoB.- 2-¢ usn., crep.- M.: UI1" Akagemus", 2017

JlononHuTENbHAS:

Camoiinenko  IL.U. @uzuka  ang npodeccuii W cHENMAIBHOCTEH
COLMAJIBHO-9KOHOMHYECKOr0 W TyMaHUTapHOro mnpodwied: ydyeOHMK Juist oOpa3oBar.
YUPEKACHUN HAYAIBHOTO M cpeaHero mnpod. odpazosanus / I1.M.Camoiinenko. — 8-e usm.,
crep. — M.: U3narenbckuil eHTp «Akanemus», 2016. — 496 c.
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