MHWHHCTEPCTBO OBPA30BAHNMI MOCKOBCKOWM OBJIACTU
I'BITIOY MO «CEPITYXOBCKHWI KOJIIE K>

COI'JTACOBAHO (558 VTBEP}K,Z[ ATO

3amecTuTenb JUpexTopa no YP - JIupgxTop Komnemka
._772,4_474%/— 3amoboBckas MLA. \% YL Dénoposa T.B.
« ¥ » (14049 20 Q73 S e 2000
PABOYASA ITPOT'PAMMA

B/1.07 «OcHOBBI 6€30ACHOCTH 5KU3HENeATeALHOCTI

(HasBanue y41eOHOH AMCLUMIIHHBI/MPOECCHOHATBHOTO MOLYIA)

VIS CHEeNUAIEHOCTH 38.02.07. «baHKoBCKOE IENoY

Ha 0a3e OCHOBHOI'O 00IIEero 00pa3oBaHusl

Paspabotuuk ~ Myrun Oner I'uisMynnoBug

PaCCMOTpCHa Ha 3aCeJaHuH NIPEIMETHO-LIUKIOBOM KOMHCCHH 06H.I606pa30BaTeJ'II>HI>IX,

06I]II/IX TYMaHUTApHBIX, CONHMAIIEHO-OKOHOMUYECKUX M €CTCCTBEHHOHAYYHBIX JTHCIUIIINH

Mporoxon Ne £ o1« VA ] 20 A2 1

IIpencenatens ITIK f‘//fﬂ - T. C. CmuprOBa

CepnyxoB
2020



PaGouass mporpamma y4eOHOW IUCHUIUIMHBI —pa3paboTaHa C Y4eTOM
TpeboBaHmii DenepasbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa
(manee — ®I'OC) cpennero nomaHoro obmiero odpazosanus, PI'OC cpennero
npodeccroHanbHOr0 00pazoBanusi W mpoduis oOpazoBanus, u I[IpumepHoi
nmporpammel ~ 001meoOpa3oBaTenbHOM  yuyeOHoW — gucuuiumesl - B/ 05
«EcTecTBO3HAHME»

Opranmzanusi-pazpadotunk: [BIIOY MO «CepnyX0BCKHI KOJIIEI»
PazpaboTunku:

Azaposa I'.I1., npenogaBarens I'BIIOY MO «CepnyXOBCKUN KOJIIEIAK
Hertsapesa JI.B., npenogasarens ['BIIOY MO «CepnyXx0BCKU KOJIIEIEK



COJIEPKAHUE

Crp.

1.ITogcanTenpHas
721114 (01 ¢ PO 4

2. O0mras XxapakTepucTuKa y4eOHou
D107 (03 0170 00) 07 05 1 S 5

3.MecTo yueOHOMN AUCIUTIIIMHBI B Y4€OHOM

4. Pe3ynbTaThl OCBOCHUS YUECOHOU
D105 (11070081075 051 9

5.Coneprxanuie ydeOHOU
D107 (0180701 R117 0513 SRR 11

6.Tematuueckoe
JURIE: 8 071010) 213 1 (NN 26

7.XapaKTepruCcTUKA OCHOBHBIX BUJIOB AEATEIIBHOCTH
CTYIACHTOB.....ccuvvvennnnnn. 28

8. YueOHOo- MEeTOIMUECKOE U MaTepUaIbHO- TEXHUYECKOE 0OecrieueHre
IporpamMmbl  y4eOHOM
D107 (110700 8105 05 15 SR 33

9. Pexomennayemas
B0 117 0121 1y 0¥ TP 34



1.INIOACHUTEJIBHASA 3AIINCKA

Oo6mieoOpazoBaTenpHas  ydyeOHass gauciuiuiniHa — «EcrecTBo3Hanue»
u3ydaercsi B NIPO(ECCHOHAIBHBIX  00pa30BaTCIIBHBIX  OPTaHHU3AIUsX,
peaTU3yIOITUX 00pa3oBaTelbHYI0 MPOTPAMMY CpelHero oOIero
oOpa3oBaHHs B IIpejeiiaX OCBOCHHUS MPOrpaMMy IOJTOTOBKH CIEIIHATHUCTOB
cpeanero 3BeHa (IITICC3).

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero
MIOJIHOTO 0011IeT0 00pa30BaHus, MPEABSBISIEMBIX K CTPYKTYPE, COACPKAHUIO U
pe3yibTataM OCBOCHMSI  y4ueOHOM nucuMIuinHel — «EcTecTBOo3HaHuMe» U B
COOTBETCTBUH C PexoMeHIanusMu MO OpPTaHU3alMUd TOXYYCHHS] CPETHETO
o0miero o0pa3oBaHHMs B TpeeiIax OCBOCHHS 0O0pa3oBaTENbHBIX MPOTPaMM
CIIO na 6a3e ocHOBHOrO 001Iero 00pa3zoBanus ¢ yuerom TpedoBanuii ®I'OC
no crneuuansHocTH — «baHkoBckoe — genmo», (muceMo  [lemapTameHTa
rocyJapCTBEHHOM MOJUTUKUA B cepe MOAroTOoBKH padounx kaapo u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259), na ocHoBanuu IIpumepHoit
nporpaMmbl  00111€00pa3oBaTEILHON yUeOHON JUCIIUILIUHBI.

Conepkanue mporpaMMbl yueOHOM aucHUIUIMHBI «EcTecTBOo3HaHME)
HANpaBJICHO HA TOCTUKEHUE CIECAYIOIINX LIEJICH;

* OCBOCHHE 3HAaHUW O COBPEMEHHOW E€CTECTBEHHOHAY4YHOW KapTHUHE MHUpa U
METOJ]aX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HanboJiee BaXKHBIMU UACSIMH U
JOCTHKEHUSAMM €CTECTBO3HAHMS, OKa3aBIIMMU OINPEIECISAIONICE BIUSIHUE HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

* OBJIAJICHUC YMEHHUSMH TNPUMCHSTH TOJYyYCHHBIC 3HAHWS I OOBACHEHUS
SIBJICHUM OKPYKaIOIIEeTo MUpa, BOCITPHUSATHS uHbopMaIuu
€CTECTBEHHOHAYYHOTO M TMPO(ECCHOHAIBHO 3HAYMMOTO COJCPIKAHUS;
Pa3BUTHE MHTEIUICKTYAJIbHBIX, TBOPUYECKUX CITOCOOHOCTEH M KPUTHYECKOTO
MBIIUICHUS B XOJ€ MPOBEACHHS MPOCTEUINNX HCCICIOBAaHUM, aHaIu3a
SBJICHHH,  BOCHPHUATHS M  HMHTEPHPETAlMM  €CTCCTBCHHOHAYYHOU
uHpopmanuu;



¢ BOCIIMTAaHUC Y6C)KI[GHHOCTI/I B BO3MOKHOCTH ITO3HAHUS 3aKOHHOMU IIpHUPOJbI 1
HNCIIOJIb30BaHUA I[OCTI/I)K@HI/Iﬁ CCTCCTBCHHLIX HAyYK I  pa3BUTUA
LUBUJIN3AlIUU U MMOBBILICHU Ka4eCTBA KU3HU,

* IpUMEHEHHE eCTCCTBCHHOHAyYHBIX 3HAaHMH B NpodecCHOHAIbHOM
NEATEIFHOCTH W MOBCEOHEBHON KW3HU I oOecredeHuss Oe30I1aCHOCTH
KU3HEACATCILHOCTA;,  I'PaMOTHOIO  HCIOJb30BAaHUS  COBPEMCHHBIX
TEXHOJIOTHIA; OXpaHbl 3J0POBbS, OKPYKAIOIIEH CPEIb.

2. OBIIIASI XAPAKTEPUCTUKA YUYEBHON JUCHMILIUHBI

EcrtecTBO3HAaHME - HayKa O SIBJICHUAX M 3aKOHaX Npupojabl. COBpeMEHHOE
€CTECTBO3HAHMUE BKJIIOYAET MHOXKECTBO E€CTECTBEHHOHAYUYHBIX OTpacieu, W3
KOTOpPBIX HanboJiee BaXXHBIMHU SABISIOTCS (PU3MKa, XxuMmMus U Ouosorus. OHO
OXBaThIBa€T UIMPOKUH CIEKTP BOIPOCOB O Pa3HOOOpa3HbIX CBOMCTBax
00BEKTOB MPUPObI, KOTOPBIE MOKHO pacCMaTpUBaTh Kak €IUHOE LEJI0€.

EcrecTBeHHOHay4HblE 3HAaHHS, OCHOBAaHHbIE HA HHUX TEXHOJIOTHUH,
bopMUpPYIOT HOBBIN 00pa3 *U3HU. BHICOKOOOPA30BAHHBIN YEJIOBEK HE MOXKET
JTUCTAHIIUPOBATHCA OT QyHAAMEHTAJIbHBIX 3HAHUN 00 OKpYy»KalolleM MUpe, He
PUCKYIO OKa3aThCsi OECIOMONIHBIM B MPOQPECCHOHAIBHON JIESITEIIbHOCTH.
JItoboe mnepcrneKTUBHOE HAIpaBJICHUE JEATEIbHOCTH 4YEJIOBEKa MPAMO WIH
KOCBEHHO CBSI3aHO C HOBOW MaTepHaJIbHON 0a30i U HOBBIMHM TE€XHOJOTUSAMH U
3HAHHUE X €CTECTBEHHOHAYYHOM CYIIHOCTH - 3aKOH yCIeXa.

EcrecTBo3HaHME - HEOThEMJIEMAs COCTABJISIONIAS KYJIbTYPhL: OMpPEHeIIsis
MHPOBO33pPEHUE YEJIOBEKa, OHO MPOHUKAET MU B T'yMaHUTapHyO cdepy, U B
OOIIIECTBEHHYIO KHW3Hb. PalMoHaIbHBIH  €CTECTBEHHOHAYYHBIH  METOJ,
chopMHUpOBaBIIMICS B  paMKaX  €CTECTBEHHBIX  HaykK, (QopMmupyer
€CTECTBEHHOHAYyYHYI0 KapTUHY MHUpa, Hekoe o0Opa3Ho-(pumocodckoe
0000111eH1e HaAYyYHBIX 3HAHUM.

OCHOBY €CTECTBO3HAaHMsI NPEACTaBIACT (PU3MKA - HAayKa O MPUPOJE,
u3ydJaroriasi HauboJsiee BaXKHbIE SIBIICHUS, 3aKOHBI M CBOMCTBA MaTEPHAIBHOTO
Mupa. B pusnke ycraHaBIMBarOTCs YHUBEPCAIbHBIE 3aKOHBI, CIIPABEIJIUBOCTh
KOTOPBIX MOJITBEPKIAACTCS HE TOJIBKO B 3€MHBIX YCIIOBUSIX U B OKOJIO3€MHBIX
MPOCTPAHCTBAX, HO W BO Bcel BcenenHou. B 3Tom 3akiroyaercss onavH U3
CYIIECTBEHHBIX MPU3HAKOB (DU3UKU Kak (yHIaMEHTaIbHOW Hayku. dDusuka
3aHUMAET 0C000€ MECTO CPEIU €CTECTBEHHBIX HAYK M TMOJTOMY €€ MPHUHSTO
CUUTATh JIUAEPOM €CTECTBO3HAHMSI.

EcrecTBO3HaHME Kak HayKa O SIBJICHUSIX M 3aKOHAX MPUPOJIbI BKIIOYAET
OJ[HY M3 BaXHEHUIINX OTPACIIEU - XUMHUIO.



Xumusg - Hayka O BEIIECTBaX, HX COCTaBE, CTPOEHUU, CBOMCTBAX,
mporieccax npeBpalieHus, 00 UCI0JIb30BaHUH 3aKOHOB XMMHUHU B MPAKTUYECKOM
NEATEIbHOCTH JIIO/ICH, B CO3JJaHUU HOBBIX MAaTE€pUAJIOB.

buonorus - cocraBHas 4YacTb €CTECTBO3HAHMS. OJTO HayKa O JKHBOU
npupoge. OHa wu3y4yaeT pACTUTENbHBIM, >XKUBOTHBIA MHpP W YEJIOBEKa,
UCIIOJb3ysl KaK COOCTBEHHBIE METOJbl, TaK W METOJAbl JPYIMX HayK, B
YaCTHOCTH (PU3UKHU, XMMHMHM U MaTEMaTHKU: HAOJIOJEHUS, SKCIEPUMEHTHI,
UCCICNOBAHMS C IIOMOLIBIO CBETOBOIO M JJIEKTPOHHOIO MHUKPOCKOIA,
00pabOTKy CTaTUCTUYECKUX JaHHBIX METOAAMHM MATEMaTU4YECKOW CTATUCTHKH
u np. bronorus BBIABISIET 3aKOHOMEPHOCTH, NPUCYIIHE XKU3HU BO BCEX €€
OpOSIBICHUSIX, B TOM 4YHClIe OOMEH BELIECTB, POCT, pPa3MHOKEHUE,
HACJIECTBEHHOCTh, U3MEHYMBOCTD, SBOJIIOLIMIO U .

B mpodeccrnonanbHbix 00pa3oBaTENbHBIX OPraHU3ALMAX, PEATU3YIOLIUX
00pa3oBaTeIbHYI0 MpOrpaMMy CpeaHero oOlero oOpa3oBaHUs B Ipejesnax
ocBoenusi OIIOII CIIO na 6a3e 0CHOBHOrO OOHIEro 0Opa3OBaHMs, U3y4aeTCs
UHTETpUpOBaHHas yuyeOHas aucuuiuinHa «EcTecTBO3HaHME», BKIIOYAIOLIAs
Tpu paszdena, oOJajgaronIfe OTHOCUTENBHON  CaMOCTOSATEIbHOCTHIO U
HesNoCTHOCTRIO:  «Du3ukay, «Xumus», «buomnorus», uyTo He HapylaeT
NPUBBIYHYIO JJOTUKY €CTECTBEHHOHAYYHOIO0 00pa30BaHUs CTYACHTOB.

IIpu ocBoenun cnenunansHoctet CIIO 38.02.07 «baHkoBckOEe [€710»,
COLIMAIBHO-D)KOHOMHYECKOro Tmpoduis mnpodeccuoHanbHOro oOpa30BaHUs
ecTecTBOo3HaHME u3ydaetrcss Ha 0a3zoBoM ypoBHe DI'OC cpemnero oOuiero
oOpa3oBaHUs.

B conepxxanue ydeOHOM AMCUMIIMHBI — BKJIIOYEHBI MPAKTUYECKUE
3aHATHSA, UMeEIolMe MNpOo(EecCHOHANBHYI0 3HAYUMOCTh JUIsl  CTYACHTOB,
ocBanBaromux crenuanbHOCTh CIIO. IIpakThKo-OprueHTUPOBAHHBIE 3aIaHMS,
IIPOEKTHAs JEATEIBHOCTh CTYZCHTOB, BBIIIOJIHEHHWE TBOPYECKUX 3aJaHUU U
MOArOTOBKA pe(epaToB SABISAIOTCA HEOTHEMIIEMON 4YacThi0 00pa30BaTEIBHOIO
poruecca.

B mpomecce peanmuzanmu  coiepkaHus ~— y4eOHOW — JAMCIHUILIMHBI
EcrecTBO3HaHue» 3HauMMO u3yueHHE pasznenia «Pu3nka», KOTOPHIM BHOCHT
CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAaHUN 00 OKPYKAIOIIEM MUPE. DTOT pas3jen
SBJISIETCS  CUCTEMOOOPa3yIOIIUM TUTSt IPYTUX Ppa3fesoB y4eOHOM
JTUCITUTUTNHBI, TIOCKOJIBKY (DM3UYECKHE 3aKOHBI JIeKAT B OCHOBE COJEPIKAHUS
KYpPCOB XUMUU U OUOJIOTHUH.

[Ipyu wu3ydenum ydeOHOrO Marepuajga 1O XUMHH U  OHOJOTUH
aKIICHTUPOBAHO BHUMAaHUE HA JKU3HCHHO BAXXHBIX OOBEKTAX TIPHUPOJIBI H
opraHu3Me uejoBeka. JTo ruapocdepa, atmochepa u Ouocdepa, KOTOpHIC



paccMaTpUBalOTCA C TOYKH 3PEHUS XUMHYECKMX COCTaBa U CBOWCTB, HMX
3HAUYEHMS JUIS KU3HEIEITEIBHOCTU JIFOJEH, 3TO COJEpPKAHUE, OCBEILAIOLIEE
pPOJIb BAKHEUIIINX XUMHYECKUX 3JIEMEHTOB B OPTraHU3ME YEJIOBEKA, BOIPOCHI
OXpaHbl 3JI0POBBS, MPOPUIAKTUKA 3a007€BaHUN M BPEIHBIX IPHUBBIUCK,
MOCJICJICTBUA HM3MEHEHHUS Cpelbl OOWTaHWs YEeJOBEKa ISl YeJIOBEUECKOU
UHMBUJIA3ALIHH.

3aMeTHOE MECTO B COJEP’KaHUU Y4EeOHOU AUCIUIUIMHBI 3aHUMAET Y4eOHbIN
MaTepuai, GOpMHUPYIOMIHNA HE TOJBKO €CTECTBEHHOHAYYHYIO KapTUHY MHUpa Y
CTYJICHTOB, HO U PaCKpBIBAIOLINIMA MIPAKTHYECKOE 3HAYCHUE
€CTECTBEHHOHAYYHBIX 3HAHMA BO BCeX cdepax KHU3HU COBPEMEHHOTO
oO11ecTBa, B TOM YMCIIE U B TYMaHUTapHOU cepe.

B wmemom yueOHas pucumiuiiHa «EcTecTBO3HaHUE», B COAEpPKAHUU
KOTOPOM BEAYIIMM KOMIIOHEHTOM SIBIISIFOTCS HAay4YHbIE€ 3HAHUS U HAy4YHBIC
METO/bl MO3HAHUS, MO3BOJISIET CPOPMHUPOBATH Yy OOYyHAIOUIUXCS LIETOCTHYIO
€CTECTBEHHOHAYYHYI0 KAPTUHY MHpa, NPOOYIUTh y HHUX 3MOLMOHAJIBHO-
[ICHHOCTHOE OTHOIICHHWE K H3ydYaeMOMY MaTepuaiy, TOTOBHOCTb K BBIOOpY
JEUCTBUN OIPEAECICHHON HANpaBICHHOCTH, YMEHHUE KPUTUYECKU OLICHHBATh
CBOU U UY>KHE JACHUCTBUS U MOCTYIIKU.

Nzyuenune 00111e00pa3oBaTeIbHOM y4eOHOM JTUCHUTUIAHBI
«EcTecTBO3HaHME»  3aBeplIacTCsl  MOJBEACHHEM WTOrOB B (opMme
muddepeHurpoOBaHHOrO 3ayeTa B paMKax MPOMEXKYTOYHOM aTTecTaluu
ctynenToB B nporecce ocBoenus IIICC3 ¢ nonydyeHnem cpeaHero ooIero
oOpa3oBaHUs.



3. MECTO YYEBHOM JJUCIHUIIJINHBI B YYEEHOM ILJIAHE

VYyebnas nucimiuinHa «ECTeCTBO3HAHUE) SIBISETCS yU€OHBIM MPEIMETOM
10 BBIOOPY M3 00sI13aTEILHOM MPEeAMETHOM 001acTh « ECTECTBEHHBIC HAYKH»
®I'OC cpennero obiero oopa3oBaHusl.

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIHUILIUHBI

OcBocHue COACPKaAHUA y‘-I@6H01>i JIUCHUIIIMHBI  «ECcTeCcTBO3HAHUE»
oOecrieunBaeT JOCTHKCHHUC CTYACHTAMU CJIICAYIOIINX PC3YJIbTATOB!:

JAUYHOCHIHbBIX?

° YCTOI‘/JILII/IBI)II‘/’I HHTCPCC K HCTOPHHU HU JOCTHIKCHHAM B obOnactn
CCTCCTBCHHBIX HAYK, YYBCTBO IropJ0CTH 3a pOCCHﬁCKHC CCTCCTBCHHBIC HAYKH,

. TOTOBHOCTh K  IPOJODKEHHIO  OOpa3OBaHHUs,  IOBBIIICHUIO
KBAIM(UKALMK B M30paHHOM NMPOPECCUOHAIBHON NIE€ATEIbHOCTH, UCIOJIb3Ys
3HaHUA B 00JIaCTH €CTECTBEHHBIX HAYK;

. OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIECTEHIIMA B 00JacCTH
€CTEeCTBECHHBIX HAyK I 4YeJoBeka M OOIecTBa, yMEHHE, HCIOJIb30BaTh
TEXHOJIOTUYECKUE JOCTUKEHUS B 00JacTH (PU3UKU, XUMUM, OHOJOTHM IS
MOBBIIIEHNUS COOCTBEHHOTO WHTEUICKTYalbHOTO pa3BUTHUS B BBIOpAHHOMU
npodeCCHOHAIILHON JIEeATeIIbHOCTH;

* YMEHHS MPOAHAIU3UPOBATh TEXHOTEHHBIC MOCIEACTBUS JIA OKPYKarOUIEH
cpeabl, OBITOBOM M MPOU3BOJICTBECHHOM NESITEIHHOCTH YEIIOBEKA;

*  TOTOBHOCTb  CaMOCTOSITEIbHO  J0ObIBaTh  HOBblE g ceOs
€CTECTBEHHOHAYYHbIE 3HAHMS, UCHOJbB3Ys MJIsl 3TOTO JAOCTYIHBIE MCTOYHUKH
uH(popMaIuy;

* yMEHUE YMPaBIATh CBOEH MO3HABATEIBHOW JEATEbHOCTBIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO MHTEJICKTYaIbHOTO Pa3BUTHUS,

* YMCHHE BBICTpaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE TIO
pelieHno oOIMKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

mem anpedmemnbtx:



¢ OBJIaJICHUC YMCHHAMU M HABBIKAMH PA3JIMYIHBIX BHIOB MO3HABATEILHON
ACATCIBHOCTH JJIA N3Yy4YCHUA Pa3JINIHbIX CTOpOH OKPYKaromiero
CCTCCTBCHHOI'O MHpPA,

* MPUMCHEHHE OCHOBHBIX METOJOB IO3HAHUS (HAOJIOEHWE, HAyJHBIH
OKCIIEPUMEHT) JUISI M3YYCHHsS PA3JMYHBIX CTOPOH €CTECTBEHHOHAYYHOM
KapTHHBl MHUpPA, C KOTOPHIMH BO3HHMKAET HEOOXOTUMOCTH CTAJIKUBATHCS B
npodeccuoHaabHOU chepe;

° YMCHHUC OIIPCACIIATh HOCJIM MW 3ada4u JCATCIIBHOCTH, BI>I6I/IpaTL
cpeacTtBa ux NOCTUKCHUA HA ITPAKTHUKCE,

. YMEHHUE HCIOJIb30BaTh PA3JIMYHBIE MCTOYHUKU JUI IIOJIYy4ECHUs
€CTeCTBEHHOHAY4YHOU WH(OpMalMK U OIEHUBATh €€ JOCTOBEPHOCTh IS
JOCTHKEHUS IIOCTABJICHHBIX LIEJIEN U 3a1a4;

npeomemmuulx:

* chOpMUPOBAHHOCTb MPEJACTABICHUNH O  IEJIOCTHOM  COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHE MHpaA, O MNPUPOJAEC KaK €IUHOU I€IO0CTHOU
CUCTEME, O B3aMMOCBS3UM  4eJIOBEKa, TMPUPOJbI HU  OO0IIecTBa; O
MIPOCTPAHCTBEUHO-BPEMEHHBIX MacITabax BeeneHHol;

* BJIaJICHUE 3HAHUSMU O HaWOO0JIEE BAKHBIX OTKPBITHSIX U JOCTHKECHUSX B
00JIaCT €CTECTBO3HAHUS, MOBIUSBIIMX Ha SBOJIOIUIO MPEICTABICHUN O
IIPUPOJE, HA PA3BUTUE TEXHUKU U TEXHOJIOTUN;

* cOpMHUPOBAHHOCTh YMEHHsI MPUMEHSITh €CTCCTBEHHOHAYYHBIC 3HAHUS IS
OOBSCHEHUSI OKPYXAIOIIUX SIBIICHUW, COXpPAaHEHUs 3J0pPOBbs, OOECIeUCHUS
0€30MacHOCTH JKU3HEACATEIIPHOCTH, OEPEeKHOTO OTHOIICHHUS K TIPHUPOJIE,
pPallMOHANIBHOTO  MPUPOJONONIL30BAHUS, a TakKXKe BBIMIOJHEHUS PO
IPaMOTHOTO TTOTPEOUTEIS;

* c(hopMUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS TTPUPOIBI
U CpEICTBAX HW3y4YECHUS MEraMupa, MakpoMHpa M MHUKPOMHUPA; BIAJACHUE
NpuéMaMu €CTECTBEHHOHAYUYHBIX HAOJIOJACHUMN, OMBITOB, HCCIEIOBAHUN WU
OLICHKHU TOCTOBEPHOCTH IOJYYEHHBIX PE3YJIBTATOB;

* BJIAJICHUC TOHSATUWHBIM ammapaToM ECTECTBEHHBIX HAYK, IO3BOJISIOIIUM
MO3HaBaTh MHpP, Y4YaCTBOBATh B JIUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM
BOIIPOCAaM, HWCIOJb30BaTh Pa3jJUYHBIC HMCTOYHUKA HWHPOPMAIMH IS
MOJATOTOBKMA COOCTBEHHBIX padOT, KPUTHUYECKH OTHOCUTHCS K COOOIIECHUSM
CMU, coxpeprkaiiiM HayuyHY0 UHGOPMAIIUIO;

* chopMHpPOBAaHHOCTh YMEHHI MOHWMATh 3HAYUMOCTHh €CTECTBEHHOHAYYHOTO
3HAHUS I KaXKJIOTO 4YeJOBEKa, HE3aBUCUMO OT €ro mnpodeccuoHaNIbHOM



NEeSATeILHOCTH, pa3nndaTh (GaKThl U OIICHKH, CPABHUBAThH OIEHOYHBIC BHIBOIBI,
BUJIETh UX CBS3b CKPUTEPUSIMU OILICHOK M CBSI3b KPUTEPHUEB C ONPENEIEHHON
CHUCTEMOI IICHHOCTEN.

5. COAEP/) KAHUE YYEBHOM JUCIHHUITJINHBI
Pazpenl. D U3 UK A
BBenenue.

Oduzuka - GyHAaMeHTalbHAas Hayka O mpupoje. EcTecTBeHHOHaY4YHBIH
METO/] TO3HAHUSI, €r0 BO3MOXHOCTH U TPAHUIIbI IPUMEHUMOCTH.

EI[I/IHCTBO 3aKOHOB IIpUpOAbBI M COCTaBa BCHICCTBA BO Bcenennoi.
OTKpBITI/IH B CI)I/ISI/IKG - OCHOBa 1Iporpecca B TCXHHUKC HW TCXHOJIOI'MHU
IMPpONU3BOACTBA.

CoBpeMeHHas pu3nyeckast KapTHHA MUpA.

Tema 1.1.Mexanuka

Kunemamuka.  Mexannueckoe — nBuwxkenHue. (Cucrema — orcyera.
Tpaekropust neuxenus. Ilyte. [lepememienue. PaBHOMEpHOE TTPAMOIIMHEWHOE
nerxkeHne. CkopocTb. OTHOCHUTENBHOCTh MEXAHWYECKOrO JIBUKECHUS. 3aKOH
cinoxxkeHust ckopocted. CpenHss CKOPOCTh MNPH HEPABHOMEPHOM JBUKEHHUH.
MrHoBeHHass CKOpPOCTb. PaBHOYCKOpEHHOE NPSMOJMHEWHOE JBHKCHHUE.
VYckopenue. CBOOOIHOE MaieHHE TET.

Munamuka. Macca u cuna. B3aumopeincTBue Tenl. 3aKOHBI JUHAMUKH.
Cuuiibl B ipupoie. 3aKOH BCEMHPHOTO TSTOTEHHS.

3akouvl coxpanenus 6 mexanuxe. VIMmnynbCc Tena. 3aKOH COXpPaHEHUSA
uMmIynbca. PeakTuBHOEe JnBIKeHHMe. MexaHuuyeckas pabota. MOIIHOCTb.
Mexanunueckasa sHeprus. Kunernueckas sHeprus. Kunernueckass sHeprus u
paboTa. [loTeHImanpHas HEPTUs B TPaBUTAIMOHHOM I10JI€. 3aKOH COXPaHECHUS
MOJIHOM MEXaHUYECKON SHEPTUM.

JHemoncmpayuu:
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.
Bubl MEXaHUYECKOTO JIBUKEHHS.

NuepTHOCTH TE.



3aBUCUMOCTh YCKOPEHHMS Te€ja OT €ro Macchl M CWJbI, JEUCTBYIOIIEH Ha
TEJIO0.

PaBeHCTBO M IIPOTMBONOJNIOKHOCTH HAIIPABJICHUS CHJI JEUCTBUSA U
IIPOTUBOJACHCTBUSL.

HesecomocTs.
PeakTuBHOE IBM>KEHHE, MOJIENb PAKETHI.
M3MeHeHne SHEprUM IIPU COBEPILIEHUHN paOOTHI.
Ilpaxkmuueckoe 3anamue (2 uaca).
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT Beca TeJa.
Tema 1.2. OcHOBBI MOJICKY/ISIPHOM (PU3UKH M TEPMOJIUHAMMKH

Monexkyaapuasa pusuka. ATOMUCTUYECKAS TEOPUS CTPOCHHUS BEIIECTBA.
HaOntoneHust u OnbIThI, MOATBEPKIAIOIINE ATOMHO-MOJIEKYJISIPHOE CTPOCHUE
BemecTBa. Maccbl W pasMepbl MOJIEKYJ. TEImIoBOE€ JBMKECHHUE YACTHI]
BeniecTBa. bpoyHoBckoe aBmkeHue. Maeanpublii ra3. Temmeparypa kak mepa
CpEIHEW KMHETHUYECKOW YHEPrUU YACTHUILl. Y PAaBHEHUE COCTOSIHUS HUICAUTBHOTO
raza. Mogenb KUAKOCTU. [IOBEpXHOCTHOE HATSKEHUE W CMayUMBaHUE.
Kpucrannuueckue u aMmop¢HbIe BEIIECTRA.

Tepmoounamuka. BuyTtpenHsiss sHeprus. Pabota u TerooTnada Kak
crocoObl M3MEHEHUs! BHYTpeHHeW 3Hepruu. IlepBblil 3aKOH TEPMOJUHAMUKH.
TennoBble MalIMHBI U UX IPUMEHEHUE.

Hemoncmpayuu:

JIBroKkeHrne OPOYHOBCKUX YaCTHIL.

Hubdyzus.

SIBneHUst TOBEPXHOCTHOTO HATSHKCHUS M CMauUBaHUSI.

Kpucramnel, amopdHbIe BemecTBa, KUAKOKPUCTATUTMYECKHAE Tea.

W3meHeHne BHYTPEHHEH SHEPTHH TEJI TIPH COBEPIIICHUH PaOOTHI.
Tema 1.3. OCHOBBI JIEKTPOAMHAMHUKH

Inekmpocmamuka. B3anMoeliCTBUE 3apPSIKEHHBIX TEJl. DIEKTPUUECKUN
3apAl. 3aKOH COXpaHEHUs JJIEKTpUYecKoro 3apsaa. 3akoH Kyiona.
DJIEKTPOCTATUYECKOE TOJIE, €r0 OCHOBHBIE XapPAKTEPUCTUKU U CBA3b MEXKIY
HHMH.



Ilocmoannwui mok. IlocTostHHBIA >nexkTpudyeckuid Tok. Cuina Toka,
HanpsDKEHUE, JJIEKTPUYECKOe compoTuBieHue. 3akoH OMa s ydacTka
BJIEKTPUYECKOM LIETIH.

Maznummnoe none. MaroHuTHOE 1OJIE U €70 OCHOBHBIE XapaKTEPUCTUKH.
JleiicTBUe MarHUTHOIO TNOJII Ha MPOBOAHUK C TOKOM. 3aKOoH Awmrepa.
DNeKTpoABUTaTENb. SIBIICHUE 3IIEKTPOMATHUTHON UHIYKIIMH.

JHemoncmpayuu:

DJeKTpU3alus Tel.

B3anmoneiicTBre 3apsHKEHHBIX TEII.

HarpeBanue npoBOIHUKOB C TOKOM.

OmneiT Opcrena.

B3auMoeiicTBrE TPOBOJHUKOB C TOKOM.

JlelicTBHE€ MAarHUTHOTO IOJI Ha TPOBOJHUK C TOKOM.
Paborta snextpoaBurarersi.

SBNeHNE IEKTPOMArHUTHOW UHIYKITUH.
Ilpakmuueckoe 3anamue (2 uaca).

COopka PIeKTPUYECKON IIeNH, U3MEPEHHUE CUJIbI TOKA W HANpsHKEHUS Ha
€€ pa3InYHbIX y4acTKax.

Tema 1.4. Kos1e0aHUA U BOJTHBI

Mexanuueckue konedvanusa u onvl. CBoOOIHBIE KONeOaHus. [lepuon,
yacToTa W aMIuiuTyna — kosiebanui.  [apMoHumyeckue — KojeOaHUs.
MexaHnuecKkre BOJHBI U UX BUJbI. 3BYKOBBIE BOJIHBI. Y IbTPA3BYKOBHIC BOJHBI.
VYapTpa3ByK U €ro UCHOJIb30BAHUE B MEIULIMHE U TEXHUKE.

InekmpomazHumHnuple Ko1eoanus u 60JIHbL. CB0OOIHBIE
3JIEKTpOMarHuTHeIe Kojiebanus. KonebarenbHpI KOHTYP. DIEKTPOMArHUTHOE
noJie. DJIeKTpOMarHuTHbIE BOJTHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH.

Ceéemoevle goanbl. Pa3BuTre NpeACTaBICHUN O MPUPOJE CBETA. 3aKOHBI
OTPKEHUS U MIPEJIOMIICHUS CBETA.

JInn3el. opMyIta TOHKOM JIMH3HI.
JHemoncmpayuu:
Konebanus MaTeMaTHYeCKOTO U NPYKUHHOTO MasiTHUKOB.

PabGota 3nekrporeHeparopa.



N3inyyeHue v npueM 31eKTPOMArHUTHBIX BOJIH.
Pannocssss.
Pa3noxxeHue 6eoro cBeTa B CIEKTP.
WuTepdepentus u qudpaxius cBeTa.
OTpakeHue U MpeIoOMIIEHUE CBETA.
OnTuueckue npudopsI
Ilpaxkmuueckue 3anamus (2 uaca):
N3ydenne koieOaHUt MAaTEMAaTUYECKOTO MAasITHHUKA.
N3yuyenue unteppepeHiuu 1 1udpakium cBeTa.
Tema 1.5. djieMmeHTHI KBAHTOBOM QUMK

Keanmoevie ceouicmea ceema. KBautoBag rtumoresa Ilianka.
dotornexTpuueckuit 3P heKT.

@Du3uxa amoma. Mogaenu crpoenus atoma. OnbiT Pezepdopra.

Duzuka amomHo20 ﬂdpa U J1emMeHmapHslx uacmuu. CocraB m

CTPOCHHUC aTOMHOI'O sA1pa. PaIII/IOEIKTI/IBHOCTB. PaﬂlfloaKTI/IBHBIG H3JIYUCHUA U
nux BOSHCﬁCTBHC Ha JXHMBBIC OPIr'aHN3MBbI.

Jemoncmpavyuu:

doTo3dheKT.

DOTORIEMEHT.

N3nyuyenne nmasepa.

JIuHenyaThIe CIIEKTPhI Pa3IMUYHbIX BELIECTB.

C4eTurK MOHU3HUPYIOIINX U3ITYYEHNM.

Pazgen2. XU MU S
Tema 2.1.0BIIASI © HEOPTTAHNUYECKAS XUMMSI



Beeoenue.

Xumuyeckass KapTMHAa MHUPA, KaK COCTaBHAs 4acTh €CTECTBEHHOHAYYHOU
KapTUHBI MUpA. PoJIb XUMHM B )KU3HU COBPEMEHHOTO OOIIECTRA.

[IpumeHeHne AOCTHXKEHUI COBPEMEHHOW XMMHUH B TyMaHUTapHOU cdepe
JESITEIbHOCTH OOIIECTBA.

XuMu4eckoe cojepkanue yaeOHoW qucIuIuIHbl « EcTecTBO3HaHME) MpH
ocBoeHnn  crenuansHocTeit  CIIO  conmManmbHO-?KOHOMHUYECKOTO |
TYMaHUTapHOTO Npoduiel mpodheccnoHalIbHOTO 00pa30BaHHUA.

OcHo6Hble NOHAMUA U 3AKOHbL XUMUU

[Ipenmer xumun. BemectBo. AToM. Monekyna. XUMUYECKUN SJIEMEHT U
dbopmeI ero cymecTBoBaHM. [IpocThie U CI0KHBIE BEIIECTBA.

OTpaxeHne XUMUYECKHX CIOKETOB B MPOU3BEACHUAX XYH0KECTBEHHOMU
JUTEPaATypbl U UCKYCCTBA.

Jlemoncmpayun. Habop Mozeneit aToOMOB M MOJICKYII.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHHM. Macca aTOMOB U
MOJIEKYJI.

OtHOCHUTENIBHBIE aTOMHass M MoJIeKyJspHas Maccel. KoamdecTBo
BemecTBa. llocrosiHHas ABoraapo. MossipHas Macca. 3akoH  ABOrazapo.
MounsipHbIii 00BEM T'a30B.

KonnyecTBeHHbIE M3MEHEHUS B XHMHUHU, KaK YaCTHBIM CiIydyaid 3aKOHOB
Iepexo/1a KOJIMYECTBEHHBIX U3MEHEHUHN B KadecTBeHHbIe. M.B. JIoMOHOCOB -
«TIEPBBIA PYCCKUN YHUBEPCUTET ».

Hemoncmpayua. Vinmoctpanuy 3aK0Ha COXpaHEHUS MacChl BEIIECTBA.

Ilepuoanyeckuii 3aKOH U NEPUOANYECKAS CHCTEMA XUMUYECKHUX
yemMmenToB /I.U. MenaesieeBa

Otkpeitue  Ilepuognueckoro  3akoHa. llepuommueckas  cucrema
xumuueckux seMmenToB .M. Menneneena.



3HaUYeHHUE MNEpuoANYCCKOro 3aKOHa H HGpHOI[H‘-IGCKOfI CHCTCMbI
XHUMHYECCKHUX 3JIEMCHTOB I[I/I MGHIIGJ'IeeBa L pa3BUTHUA HAYKH U IIOHUMAaHUA
XUMHYECKOM KapTHHBI MHUpaA.

J.1. MenneneeB 06 o0pa3oBaHUU U FOCYIapCTBEHHOM MOJIUTHKE.

Jemoncmpayua  pa3InuHBIX dbopm MIePUOINYECKOM CUCTEMBI
xuMudeckux snemeHToB . 1. Menneneera

CrtpoeHnne BeniecTBa

KoBanenTHas cBs3b: HenossipHasa U nojsipHas. Monnas cBa3b. Katnonsl u
aHMOHBI. MeTammyeckas cBA3b. BogopoHas cBs3b.

ﬂemoucmpauu;l O6p213]_[0B BCIICCTB M MATCPUAJIOB C Pa3InYHbIMHU
TUIIAMU XUMHUYECKOMN CBSI3U.

Bona. PacTrBopsl

Bopna B nipupoje, B ObITy, B TEXHUKE M Ha MPOU3BOACTBE. DU3nUecKkue u
XUMHYECKUE CBOMCTBAa BOJbl. OnpecHEHWE BOAbl. ATpPEraTHbIE COCTOSHUS
BOJIbI M €€ TIEPEXO/IBI U3 OAHOTO arperaTHOrO COCTOSIHUS B IPYTOE.

Jemoncmpayua. @Pusnyeckue CBOMCTBA  BOJBL:  ITOBEPXHOCTHOE
HaTsDKEHUE, CMayuBaHUE.

XuMHYeCKHEe PeaKkiuu.

[TonsiTHE O XUMHYECKOW peakuuu. TUIbl XUMUYECKUX pPEaKIUU.
CkopocTh peakiuu U (PakTophl, OT KOTOPBHIX OHA 3aBUCHT.

Hemoncmpayus. XuMu4deCKUe peakiuy C BbIJICICHUEM TETUIOTHI.
Heoprannuyeckue coeiuHeHUsA

Knaccugpukauyusa neopeanuueckux coeOuHeHuil u ux Cce0IUCMea:
OKCH/Ibl, KUCIJIOTbI, OCHOBaHUsI, COJIH.

Hlonamue o 2uopoause coneii. Cpena BOJIHBIX pACTBOPOB COJICH: KUCIIas,
HeWTpanbHasl, menoyHas. Bomopoausiii nokasarens (pH) pactBopa.

MeTaaabl 1 HEMETAJLJIBI.
Memannwpt. O6uue Gpuznyeckue 1 XMMUYECKUE CBOMCTBA METAIIIOB.

Hememannp. O01mas xapakTepUCTHUKA TNIaBHBIX MOATPYII HEMETAJUIOB
Ha [IPUMEpPE TaJOreHOB.

Baxnenmme coeauHEHUsT METaUIOB W HEMETAUIOB B MPUPOAE U
XO3IMCTBEHHOM AesITeIbHOCTH UEJIOBEKa.



Metannsl ¥ CIUIaBbl, Kak XyJ0KECTBEHHbI Marepuan. CoeauHEeHHs
METaJUIOB, KaK COCTaBHAas 4YacTh CPEICTB HM300pa3UTENIbHOTO HMCKYCCTBA.
Hemeranmnet u WX coeluMHEHHUs, KaKk COCTaBHas 4acTb CpPEJICTB
M300pa3nuTEIbHOIO UCKYCCTBA.

Hemoncmpayuu:

B3aumoeiicTBue MeTauIOB ¢ HEMETaUIaMHU (IIMHKA C CEPOM, allFOMUHMUS C
H0/10M), C pacTBOpaMH KHUCJIOT U IIEI0YEH.

I'openne meTamioB (LIMHKA, XKeJIe3a, MATHUS B KUCJIOPOJIE).

BzaumopencTtBue a30THOM M KOHILICHTPUPOBAHHOW CEPHOM KHUCIOT C
MEJIBIO.

BoccTanoButenbHbIE CBOMCTBA METAILIOB.

Ilpakmuueckue 3anamusn :

Onpenenenue pH pactBopa conent.

B3auMoelicTBHE METAIIIOB C pACTBOPAMM KHUCJIOT U COJIEH.
Tema 2.2. OPTAHUYECKAS XUMUA

Oprannuyeckue coearHeHus1 (OCHOBHbIE MOHATHS OPraHUYECKO
XHUMUH U TEOPUSA CTPOCHUS OPraHUYECKNX COeMHEHNH)

OcHogHble NON0IICEHUA MEOPUU CIPOCHUSA OP2AHUYECKUX COCOUHEHUI.
MHuoroo6pasue oprannueckux coeauHenuil. [lousarue nsomepunu.

yFJ]eBOI[OpOI[LI H UX NPUPOAHDbIC HCTOYHHKMH.

Yeneeooopoowt. 1lpenenvHbie U HenpeaenbHBIE YIIEBOAOPOAbl. Peakius
nonumepusanuu. [IpupoaHble MCTOYHUKHU YTIE€BOJOPOJIOB. YTJIEBOAOPOIHI,
KaKk OCHOBa MEXIYHApOJAHOTO COTPYAHHWYECTBA M BAXHEUIIUNA HMCTOUYHUK
dbopmupoBanus Orokera PO.

Kucsoponocoaep:kaimme opraHuuecKkne coeTHHeHUs.

Kucnopoocooepicauue opzaHuyecKue eeujecmaed.
[IpencraBuTenun  KUCIOPOJACOAEPKAIIMX  OPraHUYECKUX  COCIMHEHUM:
METUJIOBBIA U 3TWIOBBIM CHHUPTHI, IIIMLUEPUH, YKCYCHAsl KUCIOTa. JKHUpBI Kak
CJIOXHBIE 3(PUPHI.

AJNKOroau3M M €ro OTpPaXEHUE B MPOU3BEACHUAX XYJI0KECTBEHHOU
JUTEPATYpPhl U U300pA3UTEIBLHOTO UCKYCCTBA.

VYrieBoabl: TII0K03a, KpaxMall, [eJUTJI03a.



A3oTcoaep:kainiue opranndyeckue coeqnnenus. [loaumepsnl.

Azomcodeprcanjue opzanuuecKkue COCOUHEHUS: aMUHBI,
aMUHOKHCIIOTHI, Oenku. CTpoeHue u 6nonorudeckast QyHKIHs OSIKOB.

JHemoncmpayuu:

[Tony4yenue FTUIICHA U €TO B3aMMOJEHCTBHE C pacTBOPOM IlepMaHraHaTa
KaJnusi, OpOMHOI BOJIOM.

KauecTBenHas pCaKkuyAa Ha I'NTMIOCPUH
HBCTHLIC pCaKkununu OCIIKOB.

ITnacmmaccert u 6onokna. IloHstue o miacTMaccax U O XMMHUUYECKHX
BOJIOKHAaX. HaTypaHBHLIG, CUHTCTHYCCKHC N HCKYCCTBCHHBIC BOJIOKHA.

HpI/IMeHeHI/IG IIOJIMMCPOB B IIPUKIaTHOM n KJIIAaCCUYCCKOM
I/1306p2131/ITeJII>HOM HCKYCCTBC.

Jlemoncmpayua pa3nyHbIX BUIOB IJIACTMACC U BOJIOKOH.
Tema 2.3.X¥MHuA 4 KU3Hb
XUMUS ¥ OPraHu3M 4YeJIOBeKa

Xumusa u opzanuzm uenoeeka. XUMHUYECKUE DJIEMEHTHI B OPraHU3ME
yenoBeka. OpraHudeckue U HeopraHuueckue BemecTBa. OCHOBHBIC KU3HEHHO
HEOOXOIMMBIC COCTMHEHUS: OCIIKH, YIIICBObI, KUPBI, BAUTAMUHBI. Y TJIEBOIBI -
IJIaBHBIM MCTOYHUK DSHEPrUM opraHusMa. Poiib KHUpPOB B OpraHu3Me.
XO0JIeCTEepUH U €ro poJib B 3I0POBbE UETIOBEKA.

MuHepanbHBIC BEIIECTBA B NPOAYKTaX IHTAHMS, TMHINEBBIC J00aBKH.
COanancupoBaHHOE MUTAHUE.

XuMus B ObITY.

Xumusa ¢ 6uimy. Bona. KauectBo BoAbl. Moronye U 4UCTAIIUE CPEACTBA.
[TpaBuia 6e3omacHOM pabOTHI CO CpeICcTBAMU OBITOBON XHUMUMU.

Ponp XuMHYECKMX 2JIEMEHTOB B JKM3HM pacTeHUi. Y aoOpeHus.
XUMHYECKHUE CPEACTBA 3ALLUTHI PACTCHUM.

Paznen3. BUOJOIU A

Tema 3.1.buoJiorust - COBOKYNNHOCTb HAYK O KMBOI pupoe.
MeToabl HAYYHOT0 MO3HAHMSI B OHOJIOTUH

XKupas mnpupoma Kak OOBEKT wW3yueHuUss Owuojoruu. MeTomabl
UCCJICIOBAaHUS JKMBOW mTpupoabl B Owonorumu. OnpeneneHue XU3HH (C



NPUBJIICYCHUEM MaTepuana u3 pa3aenoB (GU3NKKM W XUMHUH). YPOBHHU
OpraHU3aLUH )XU3HU

JHemoncmpayuu:
YPpOBHUM OpraHu3anvu KU3HU
Metoabl NO3HAHUS JKUBOM IPUPOIBI.
Tema 3.2.Knerka

Hcmopua u3zyuenus kinemxu. OCHOBHBIE TIOJIOKEHHUS KJIETOYHOM
teopun. Kietka - CTpyKTypHO-(DyHKIIMOHANIbHASI (dJI€MEHTapHas) €IUHUIA
KU3ZHU.

Cmpoenue knemku. IIpoKapuoTbl M 3yKapuOTHl - HHU3LIME WU BBICIINE
KJIETOUYHbIE OpraHu3Mbl. (OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KIIETKH
sykapuoT. Kierounoe sapo. @yHKuMs sapa: XpaHEHHE, BOCIIPOU3BEIACHUE U
nepeaada HaclIeICTBEHHOM HH(OpMAaLIUY, PETYIISIUsS XUMUYECKON aKTUBHOCTH
kietkn. CTpykTypa W (QYHKIMH XpOMOCOM. AyTOCOMBI M  TIOJIOBBIE
XPOMOCOMBI.

buonozuueckoe 3nauenue xumuueckux nemenmod. Heopranmueckue
BEILIECTBA B COCTaBe KJIETKU. POib BOJBI KAaK pacTBOPUTENIA U OCHOBHOI'O
KOMIIOHEHTA BHYTPEHHEN CPENbl OPTaHU3MOB. YTIJIEBOJBI U JIUIIHUIBI B KIIETKE.
Crpykrypa u Ouosiornueckue (QpyHKIUM OenkoB. CTpoeHUE HYKIEOTHUAOB U
cTpykTypa nojaunykieotuanbix nener JJHK u PHK, ATO.

Bupycel u oakmepuogacu. HexiieTouHoe CTpOCHUE, )KU3HEHHBIN 1TUKI U
€ro 3aBHCHUMOCTh OT KIETOYHBIX (OpM KHU3HH. BUpychl - BO30yauTEeIH
WH(GEKIIMOHHBIX ~ 3a0oJieBaHUii; TOHATHE 00  OHKOBUpycax. Bupyc
ummyHoeduimta yenoeka (BUY). [Ipodunakruka BUY-undexmm.

Jemoncmpavyuu:

CrtpoeHue MOJIeKyYJIbl OeKa.

Crpoenne monekyinl JIHK.

CtpoeHue KIETKH.

CtpoeHue KIETOK MPOKAPUOT U SYKAPHUOT.
Ctpoenue Bupyca.

Ilpakmuueckue 3anamus :

HaGnrogenne KieTOK pacTeHWid W SKMBOTHBIX TIOJI MHUKPOCKOTIOM Ha
FOTOBBIX MUKpOIIpPENaparax u uX OMUCaHUE.



CpaBHEHHE CTPOCHMSI KIETOK PAaCTEHUN U KUBOTHBIX.
Tema 3.3.0pranusm
Opzanusm - edunoe yenoe. MHOrooOpa3ue OpraHu3MoB.

OOmMeH BemeCTBOM H DOJHEpPrUed C OKpyXKarollel cpenoil Kak
HEOOXOAMMOE YCIIOBHE CYIIECTBOBAHUS )KUBBIX CUCTEM.

Cnocoonocms K camogocnpou3eedeHulo - OJHA U3 OCHOBHBIX
OCOOEHHOCTEM JKHMBBIX OpraHu3MoB. JlemeHue KIETKM - OCHOBa pOCTa,
pa3BUTUS U PA3MHOKEHUS OpraHu3MoB. becnonoe pa3zmuHoxeHue. [lomoBoit
npolecc M MoJoBoe pa3MHOKeHHE. OIIOJ0TBOPEHUE, €ro OHOJIOrHYEeCcKOe
3HAYCHHE.

[lonsitus 00  WHAMBUAYaTbHOM  (OHTOTEHE3), AMOPHOHAIHLHOM
(3mOpuroreHe3) 1 MOCTAIMOPUOHAIEHOM pa3BUTHH. HIWBHIyaTbHOE Pa3BUTHE
YeJIOBEKa M €r0 BO3MOKHBIC HAPYIIICHUS.

Oobuue npeocmasieHuss 0 HACAEOCHMEEHHOCMU U UZMEHYUBOCHMU.
['eneTrueckass TEPMUHOJIOTHUS U CUMBOJIMKA. 3aKOHOMEPHOCTH HaCJIeOBaHMUSI.
Hacnenosanue npusHakoB y denoBeka. [lomoBsie xpomocoMsl. CHENIEHHOE C
nosioM HacienoBanue. HacnencTBeHHble OOJIE3HHM YEJIOBEKA, UX MPUYMHBI U
npodunakTrka. CoBpeMeHHbIE ITPEJACTABICHUS O 'eHe U TeHOME.

I'enemuueckue 3axkonomepnocmu u3zmenuusocmu. Kiaccuduxanus
(dopM U3MEHYMBOCTH. BinsiHMEe MyTareHOB Ha OpraHu3M YeJIOBEKa.

Ilpeomem, 3a0auu u  memodvt  cenekyuu.  I'eHeTHYECKUE
3aKOHOMEpPHOCTH cenekiuu. Yuenue H.W. BaBunosa o neHTpax MHOroo0pasus
U TPOUCXOKICHUSI KYJIbTYPHBIX PAaCTeHUN. BUOTEXHONOTHSA, €€ TOCTHKCHHUS,
MEPCTIEKTUBBI PA3BUTHUS.

Jemoncmpavyuu:

OOMeH BelecTB U MPEBPAICHUS YHEPTHH B KIICTKE.

JleneHnue KIeTKu (MUTO3, MEi03).

Crioco6b1 6ecTioNoro pa3sMHOKEHHUS.

On1010TBOPEHUE Y PACTCHUN U KUBOTHBIX.

NHauBuIyalbHOE pa3BUTHE OPTaHU3MA.

HacnencrBennbie 601e3HN YeIOBEKA.

Brusane ankoronusma, HAPKOMaHUH, KYpEHUS HA HACJIEICTBEHHOCTb.

Myranumu.



MonaudukannonHas U3MEHYHBOCTD.

[HenTpbl MHOTOOOpa3Hs U MPOUCXOKICHUS KYJIbTYPHBIX PAaCTCHUI.
HckyccTBeHHBIN 0TOOD.

Uccnenosanus B 061aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus :

Peuienue snemMeHTapHbIX TEHETUYECKUX 3a/1a4.

AHamu3 W OIEGHKAa OSTHYECKMX AacleKTOB Pa3BHTHSI HEKOTOPBIX
HUCCJIENOBAHUNA B OMOTEXHOJIOT .

Tema 3.4.Bun

Jeonroyuonnas meopua u €€ poivb 6 (OpMUpPOBAHUU COBPEMEHHOU
ecmecmeeHHOHayYHou Kapmunsl mupa. Bun, ero kpurepuu. [lonynsauus kak
CTPYKTYpHAsl €AMHHIA BUA U 3BOMIONMU. CUHTETUYECKAsE TEOPUS IBOJIOLIMH.
JIBIKyIIME CUJTBI 3BOJIFOLUU B cOOTBETCTBUU ¢ CTD.

Pezynomamut 360110uyuu. CoxpaneHne MHOTooOpa3usi BUJOB KaK OCHOBa
YCTOWYMBOTO  pa3BuTusi  Ouocdepbl. IlpuunMHBl  BBIMUpaHHUS  BUJOB.
buonorudeckuii mporpecc 1 OMOJIOTHUECKUNA perpecc.

T'unome3wt npoucxoscoenusn HcusHu. Y CII0)KHEHUE )KUBBIX OpPraHU3MOB
Ha 3emyle B IPOLIECCE JBOJIOUMU. AHTPOIIOIE€HE3 W €ro 3aKOHOMEPHOCTH.
JlokazarenbCcTBa pOJACTBA YEJIOBEKA C MIICKONUTAIOMIMMUA KUBOTHBIMH.
DKoJIOTHYeCcKre (paKTOPbl aHTPOIIOTeHe3a: YCIIO)KHEHUE
MOMYJISILIMOHHON CTPYKTYPhl BUAA, U3TOTOBJICHUE OPYAUN TPyJa, NEPEXO] OT
pPAaCTUTENBHOTO K CMEIIAHHOMY THWIy IIMTAaHUS, WCIIOJIb30BAHUE OTHS.
[TosiBneHWE MBICIUTENBHOM JIESITETBHOCTH W YWICHOPA3AEIbHOW pPEUH.
[IponcxoxieHne 4ea0BEeUECKUX pac.

Hemoncmpavyuu:

Kpurepun Bua.

[TonmynAnus - CTpyKTypHasi €IMHULA BUJA, €AUHUIA 3BOJIIOLNH.
JIBOKyILIME CUIIBI DBOJIFOLIAH.

Bo3HukHOBEHHE 1 MHOTOOOpa3ne MPUCIOCO0ICHUH y OPraHu3MOB.
Penkue u ncuesaroniye BUIbL.

JIBYOKyIIME CHIIBI aHTPOIIOTEHE3A.

HpOI/ICXO)K)IGHI/IC YCJIOBCKA U YCJIOBCUYCCKHUX pac.



Ilpakmuueckue 3anamusn :
Omnucanue ocoOelt Buaa mo MOphoJIOrHIecKOMY KPHTEPHIO.
AHanu3 1 OIleHKa Pa3IUIHBIX TUTIOTE3 MPOUCXOKICHUS JKU3HH.

AHanus u OICHKA PA3JIMYHLIX I'MIIOTC3 ITPOUCXOKIACHHA YCIIOBCKA.

Tema 3.5.9xkocucTeMbl

Ilpeomem u 3adauu 3Kkonocuu: ydcHue o0 DKOJOTHUCCKUX (aKTopax,
YYEHHE O COOOIIECTBAX OPTAHU3MOB, YueHHe 0 Onocdepe.

JKonoczuueckue  pakmopvi,  0CO0EHHOCMU  UX  6030€lCHGUAL.
Dxosiornyeckas xapakrepuctuka Buja. [ToHsTre 00 SKOJIOTMYECKUX CUCTEMaX.
[lenu nutanus, Tpoduueckue ypoBHU. bruoreoreHos3 kak 3JKOCUCTEMA.

buocgpepa - znovanvnan sxocucmema. Yueuue B. M. Bepnanckoro o
ouocdepe. Posb )kuBBIX opranu3MoB B 6uochepe. buomacca. buonorndeckumii
KpyroBOpoT (Ha mpuMepe KpyroBopota yrieposa). OCHOBHBIC HaMpaBIICHUS
BO3JICUCTBHS 4elloBeka Ha Ouochepy. TpaHchopmanuss ecTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCHUCTEM (arporeHo30B).

Jlemoncmpavyuu:
Dxosiornyeckue (akTopbl U UX BIUSHUE HA OPTaHU3MBI.

MeXBHUIOBBIC OTHOIICHUS: TApa3sUTH3M, XHUITHUYCCTBO, KOHKYPEHIIHS,
CcUMOHMO03.

SpycCHOCTB pacTUTENBLHOTO COOOIIECTBRA.
KpyroBoport yriepona B 6uocdepe.
3anoBeHUKH U 3aKa3HUKU Poccum.
Ilpaxmuueckue 3anamusn (6 uacos):
CocraBieHue cxeM nepegayu BEeIeCTB U SHEPruu (LeTel MUTaHus).

CpaBHUTENbHAsT  XAPAKTEPUCTUKA  MPUPOJHBIX  SKOCHCTEM u
arpO3KOCHCTEM CBOEW MECTHOCTH.

Pentenne »skosormyecknx 3amad. AHaIW3 W OIEHKA IIOCJIEICTBUU
COOCTBEHHOW  JICSITEIBHOCTH B  OKpYXKawmied  cpene, II00aIbHBIX
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHMUS.

IKcKypcuu:



MHuoroo0pasue BuAOB. Ce30HHbIE WU3MEHEHUSI B MPUPOJAE (OKPECTHOCTH
npodeccuoHalbHON 00pa30BaTEIbHON OPraHU3aIINN ).

EcTecTBeHHBIE ¥ HCKYCCTBEHHBIE  JKOCHCTEMBI  (OKPECTHOCTH
npodeccuoHaIbHON 00pa30BaTEIbHOM OpPraHU3aIH ).

IIpumepHbIie TeMbI pedepaToB (10KJIAT0B), HHAUBHIYAJIBHBIX
NMPOEKTOB

* Marepust, GopMbl €€ JBUKEHHS U CYILIECTBOBAHUS.
* [IepBb1i1 pycckuit akagemuk M.B. JlomoHOCOB.

* lckyccTBO M mponiece MO3HaHMUs.

* Ou3nKa U My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMYy3bIKA.

* ®u3nKa B COBPEMEHHOM LIUPKE.

* OU3NYECKUE METOABI UCCIIENOBAHUSA ITAMATHUKOB UCTOPUU, apPXUTEKTYPBI U
ITPOU3BEACHUIN UCKYCCTBA.

* HayuHo-TexHnYeCcKuid Mporpecc v mpoodIeMbl SKOJIOTHH.
* bBHOTEXHOJIOTHS Y T€HHAasI MHXKEHEPpUs - TexHoIorun XXI Beka.

* HanoTtexHonoruss kak NPUOPUTETHOE HAIPABJICHUE pPA3BUTUS HAyKu U
npousBozcTBa B Poccuiickon denepanumu.

* OxpaHa OKpy»Karwuieil cpeabl OT XUMUYECKOTO 3arpsi3HEHUSI.

* PacTBOpBI BOKpYT HAac.

* YcTpaHeHUE )KECTKOCTH BOAbI HA TPOMBIIIJIEHHBIX MPEATNPUATHSX.
* lcTopust BOSHUKHOBEHUS U Pa3BUTHUSL OPraHUYECKOW XUMUHU.

* YI1eBOAbI U UX POJIb B AKUBOU MPUPOJE.

* )Kupsbl Kak NpOIYKT NUTAHUSA U XUMUYECKOE ChIPHE.

* HexBaTka mpoMOBONBCTBUS TMpoOjeMa Kak TJIoOalbHAs mpodiiema
YeJIOBEUECTBA U ITyTH €€ PEIICHUSI.

 CpeacrBa TUTHMEHBI Ha OCHOBE KHUCJIOPOJCOIEPKAINIMX OPraHUYeCKUX
COECIMHEHUM.

* Cunretndeckue mororiue cpeacta (CMC): 1oCTOMHCTBA U HEIOCTATKHU.

* Jlepuuut Oenka B MHILEBBIX MPOIYKTaX M €ro MpeofojeHHE B paMKax
rJ100abHON MPOJIOBOJILCTBEHHOM MPOTPAMMBI.



* B.I. Bepnaackuii u ero yuenue o 6uochepe

* lcTopus u pa3BUTHE 3HAHUU O KIIETKE

° Opr}KaIOHIaSI YCJIOBCKaA Cpcla U €€ KOMIIOHCHTBI: Pa3JINYHBIC B3IJIAABI HaA

OJIHY MIpO0JIEMY.

* [Tonynsamus kak equHUAIIa OMOJIOTUUECKOMN IBOTFOIIUN

° HOHYJI}IHI/ISI KaK 5KOJIOTHYCCKas CANHHUIIA.

* CoBpeMEHHBIE B3IJIA/Ibl HA OMOJOTHUYECKYIO 3BOJIIOLIUIO

M COBpeMeHHBIe B3r/IAbl Ha IPOHUCXOXKACHUC YCIJIIOBCKA: CTOJIKHOBCHUC

MHEHUN

M COBpeMeHHBIe MECTOAbI UCCJICAOBAaHUA KIICTKH.

* Cpenpl OOMTaHUS OPTraHU3MOB: IPUYUHBI pa3HOOOpA3usl.

MeToanyeckme pekomeHAaumm BbINMOJHEHUS CaMOCTOATEIbHON PaboThbl
no AucumnanHe «EcTecTBo3HaHME»

BueaymuropHas camocTosITeNbHAs
paboTa oOyJaromuxcs

@opMBI U
urdopmaro METOJTBI
HHOC
Ne Koi-
o KOHT] S
HaumMeHoBaHMeE pa3/esoB, TEM, 3aHATUH obecnieuenme BO OHTPOT
Bung zaganusa
(Ne mo3urmm aco
q B
n3 Ta0. 20,
2B)
1 Pa3znea 1. ®u3zuka 24
2 Tema 1.1.Mexanuka 6
3 IIpsimonmHeiiHOE paBHOMEPHOE ABHKEHIUE. IIpoBepka
CEJ‘IH B IIPUPOJIE p3aKOH B(I:)eMI/I II[-IOFO Cocrasienue 1/115)(1)0 liflaun
PHPOZE. p uHpopmanuo | OU.1, ON.2 P
TATOTEHUSL. HHBIX JTHCTOB OHHBIX
OH.1, On.2 JINCTOB
4 Tema 1.2. OcHOBBI MOJIEKYJISIPHOM 6
(pM3MKH U TEPMOAMHAMHUKH
5 TeMneparypa kak Mepa cpeiHen
KHHETHYECKOW YHEPTUH YaCTHII. [TpoBepka
CocraBienne
["a30BbI€ 3aKOHBI. ONn.1, On1.2 KpPOCCBOPJIO
KpPOCCBOPJIOB
3akon [Hlapmns. B
3akoun ['eii-JIroccaka.
6 Tema 1.3. OCHOBBI JIEKTPOAUHAMUKH 6
7 JlenumocTh 3EeKTPUYECKOro 3apsia
) CocraBienue IIpoBepka
Crpoenue aToma. ONn.1, On1.2 POBEp
TOKJIAJIOB JIOKJIAZIOB

3aKoH KyJIOHA.




8 Tema 1.4. KosieOanusi 1 BOJTHBI 2
9 YcnoBust BOSHUKHOBEHHUSI CBOOOTHBIX CocTaBieHie Mposepka
KOJIEOAHHUH. Oun.1, OU.2 POBEP
TECTOB TECTOB
Jlnnamuika Koy1e0aTeIbHOTO JIBHKEHUSL.
10 | Tema 1.5. DyieMeHTHI KBAHTOBOI 5
puzuxn
11 | IMocrosinnas [1nanka. CocraBnenue IIposepka
ON.1, On.2
3akonHbl GpoTtordhdexra. pedepaToB pedeparon
12 | Tema 1.6. BcesieHHnasi u ee 3BOJIIOIHSI. 2
13 . [TpoBepka
[Ipoucxoxaenue u sBomtonusa Beenennoit. | CoctaBiieHue
. . ONn.1, On1.2 KpPOCCBOPJIO
[Tapagokcel cTarmonapHoi BeeneHHOM. KpPOCCBOP/IOB 5
14 | Pa3znen 2. Xumus 3
15 | Tema 2.1.00mas u HeopraHuvecKasi 2
XUMHS.
1 IT
6 Ctpoenue aToma. XapaKTepUCTHKA CocraBnenue PoBepKa
. uH(popMaIu
ANEKTPOHA. XMMHYECKUE CBOMCTBA uHpopmanuo | OU.1, ON.3 | 2 OHHBLX
BEIIIECTB. HHBIX JIUCTOB
JMCTOB
17 | Tema 2.3.XuMus u ’Ku3Hb 1
18 3arpsizHenust atMmochepsl U ero CocraBnenue Hposepxa
P p On.1,013 |1 KpPOCCBOPJIO
HCTOYHUKHU. KpPOCCBOP/IOB 5
19 | Pa3zgea 3. buosaorus 15
20 | Tema 3.1.KieTka 3
21 . CocraBnenue [Tposepxka
CtpoeHnue 3yKapuoTHYECKON KIIETKH.
OIIOPHOT'O On.1, 0.4 OIIOPHOT'O
Opranouibl KIETKH.
KOHCIIEKTa KOHCIICKTa
22 | Tema 3.3.0pranusm 4
23 NuauBuayanbHOE pa3BUTHE OpraHU3Ma. Cocraserue ON.1,0n.4 Hposepia
TECTOB TECTOB
24 | Tema 3.4.Bug 4
25 ®daxropsl 3Botonuu 1o Y. Jlapsun CocraBnenue Hposepka
p - FapBHHy: On.1, 0.4 KpOCCBOPIIO
Kpurepun Buna. KPOCCBOP/JIOB s
26 | Tema 3.5.9k0ocucTeMbI 4
27 [TpoBepka
[TonsiTre o OuoIIEHO3€e, OHOTEOIIEH03E Coctasnenue uH(popMaIu
’ ’ uHpopmanno | OU.1, ON.4
IKOCHCTEME. OHHBIX
HHBIX JIICTOB
JNCTOB
Htoro 42
6. TEMATHYECKOE IINIAHUPOBAHMUME
[Ipu  peanuzanuu coxepxkaHusi  oOIeoOpa3oBaTEIbLHON Yy4eOHOM
mucuumuinHbl - «EctecTtBo3Hanue» B mpenenax ocBoeHus I[IIICC3 nHa 0Gaze

OCHOBHOTO 0011ero 0o0pa3oBaHUs

C TMOJIy4YeHHUEM CpeaHero ooOIero




o0Opa3oBaHuUs

TCXHHUYCCKOI'O HpO(lJI/IJIH MaKCHUMaJIbHas Harpys3ka COCTaBJIBICT

162 yaca, w3 Hux: 108 aymutopHas (oOs3arenbHas) y4deOHas Harpyska,

BKJIIO4YasA  IMPAKTHYCCKHC

3aHATHS,

MIPAKTUYECKHE

BHEAYJUTOPHAs CAMOCTOSITENIbHASL pa0dOTa CTyIEHTOB - 54 4acoB.

TemMaTuyecKu MJIaH

3aHaTUsS 34 4Yacos;

OO0si3aTenbpHas ayJUTOPHAs HATPy3Ka
Maxcum. Camocr. BCEro TEOpeTHY MIPAaKTHY nabopar
COI[Gp)KaHI/Ie 06yquHH Harpyska pabora 4acoB 3aHITHS 3aHATHS paboThl
Paszgen 1. Puzuka 12 24 48 38 10
Brenenne 1 1 1
Tema 1.1.Mexannka 19 6 13 11 2
Tema 1.2.0cHOBBI MOJIEKYIISIPHOI 16 6 10 10
(U3NKN ¥ TEPMOTUHAMUKA
Tema 1.3.0cHOBBI 20 6 14 10 4
AIEKTPOAMHAMUKHI
Tema 1.4.KonebaHus ¥ BOJHBI 6 2 4 4
Tema 1.5.91eMeHTBI KBAHTOBOM 6 2 4 4
¢bu3nKn
Tema 1.6.Bcenennas u ee 4 2 2 2
SBOJTIOLIHS
Pasznen 2 Xumus 2 2 2
Baenenue 2 2 2
Pasznen 2 Xumus 69 23 46 22 24
Tema 2.1.001mas 1 HeOpraHUYECKast 30 10 20 10 10
XUMHS
Tema 2.2.0prannueckasi XUMUsI 30 10 20 10 10
Tema 2.3.XuMUs U )KU3HD 9 3 6 2 4
Paznen 3 Buosorus 72 24 48 31 17
Tema 3.1.Knerka 6 2 4 3 1
Tema 3.2.0praauzm 27 9 18 12 6
Tema 3.3.Bun 15 5 10 6 4
Tema 3.4.9K0CHCTEMBI 24 8 16 10 6
HUroro
IIpomeskyTOYHAsI HTOIOBasi aTTecTanus B popme - nupdepeHIHPOBAHHDIN 3a4eT

7. XAPAKTEPUCHUMKA OCHOBHBIX BUAOB AEATEJIBHOCTH

Conepikanue XapakTepuCcTHKAa OCHOBHBIX BUJI0B Yy4eOHOM
00y4eHuUs AeATEJILHOCTH 00y4Yarouerocs (Ha yposne yueoHvix
oelicmeuit)
OU3UKA
BBCI[CHI/IC mPa3BHUTH CIOCOOHOCTH SICHO M TOYHO HM3JIaraTh CBOU MBICJIH, JIOTUYECKHU

000CHOBBIBAaTh CBOIO TOUKY 3pEHMS, BOCIPHUHHMATh M aHaJIU3UPOBATH
MHEHHUSI COOECEeHMKOB, MpHU3HaBas MPaBO JAPYroro 4eloBeKa HAa MHOE
MHEHHE.

mllpuBoaUTE mpUMEpHl BIUSHUS OTKPHITUH B (M3MKE Ha HpoOrpecc B
TEXHHUKE M TEXHOJOTUH MPOU3BOJICTBA.




Mexanunka

Kunemaruka mllo3HakOMUTECS CO crioco0amMM ONMUCAHUS MEXAHUYECKOTO JIBHXKEHUS, C
OCHOBHOM 3a7ja4eii MEXaHUKHU.
ml3yuuth  OCHOBHBIE  (U3WYECKHE  BEIMYMHBI  KUHEMATHKH:
[epeMEIIeHUE, CKOPOCTh, YCKOPEHHUE.
mHaGmonate OTHOCUTEJIBHOCTh MEXaHUYECKOT O JBUKEHUSL.
DopMyIMpOBaTh 3aKOH CII0KEHUS CKOPOCTEH.
mllccienoBaTh paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBMKEHUS (HA)
puMepe CBOOOTHOTO MaJICHUS TeJl) U PABHOMEPHOTO JBUXKEHUSI TEJIa 1O
OKPY’KHOCTH.
mlloHMMaTH CMBICT OCHOBHBIX (PM3UYECKUX BEITHUYHUH,
XapaKTEPU3YIOUIUX PABHOMEPHOE JBMKEHHUE TeJIa 10 OKPYKHOCTH.
Jlunamuka mlloHnmarh cMbICI Takux (QU3MYECKHX MOJEIeH Kak MaTepuallbHas

TOYKa, MHEpLHUAJIbHAasA CUCTEMA OTCUECTA.

II/I3Mep$ITI> MacCy Tella pPa3InYHbIMU croco0amu. I/ISMepHTL CHJIBI
B3aUMOJCUCTBHSA Teld. BBIUHCIATH 3HAYCHHE YCKOPEHUA TEJI 11O
M3BCCTHBIM 3HAYCHUSAM ﬂeﬁCTBYIOHlHX CHJI 1 MacCcC TCII.

mPa3nmnuarn CUlly TsDKE€CTH MW BEC TCla. OOBACHATE U IIPUBOAUTDH
IIPUMCPLI ABJICHUA HCBCCOMOCTH.

mllpuMeHATh OCHOBHBIC TOHATHUS, (OPMYJIBI U 3aKOHBI JUHAMHKHU K
PELICHUIO 3a/1ay.

3aKOHBI COXPAHEHUS B
MEXaHUKe

mOOBACHIATh PEAaKTUBHOE JIBIDKCHHE Ha OCHOBE 3aKOHA COXpaHEHUSs
I/IMHy.]'Ibca. HpI/IMerlTI) 3aKOH COXpaHeHI/Ifl I/IMH}’J’IBC& JJIs1 BBIYUCIICHUSA
M3MEHEHUN CKOPOCTEW Te MPU UX B3aUMOJICUCTBHSIX.

mBBIuncIaTh pa60Ty CHJI U HU3MEHEHHE KHMHETHYECKOH OHEpPIrun TeEJa.
BeraucnsaTs NMOTCHIUUAJIbHYIO SOHEPTHUIO TCJI B TPABUTAIIUOHHOM I10JIC.

mXapakTepu3oBaTh MPOHU3BOJUTEIIBHOCT, MAIllMH W JBUTATENEH,
VICIIOJIb3YIO ITIOHATHE MOIHOCTH.

OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH

MorexyssipHas Gpusnka

mDopMyIIpoBaTh OCHOBHBIC TOJIOKECHUS MOJIEKYJIIPHO-KHHETHUCCKOH
TEOpUU. BBINONHATH  IKCIEPUMEHTHI, CIIy)Kalue OOOCHOBaHHEM
MOJICKYJIIPHO-KMHETUYECKOW  Teopuu.  HaGmromate  OpoyHOBCKOE
nBUOKEHHE U siBIeHue nuddysun.

IOHpeIICHHTL nmapaMeTpbl BCHICCTBA B I‘a3006pa3HOM COCTOSIHHMH Ha
OCHOBAHHHU YPAaBHCHUSA COCTOSHHA NICAJTBHOI'O ra3a.

mlIpencraBnsaTe rpadgukamMu H30XOPHBIHN, H300apHBII U U30TEPMUUYECKUH]
[IPOLIECCHl. BBUMCIATE CPEAHIOI KUHETUYECKYI0 SHEPTHIO TEIIOBOTO
IBUKEHHSI MOJIEKYJI 110 U3BECTHOM TEMIIEPATYpPE BEILECTBA.




ml3MepsATh BIaXKHOCTH BO3/1YyXa.

TepMmoauHaMuka

mlicciaenoBaTh SKCIICPUMCHTAJIbHO TCIJIOBBIC CBOMCTBA BEIIECTRA.

mPaccuyuTEIBaTH KOJIUYECTBO TCIIJIOTHI, HCO6XOI[I/IMOC JJISA
OCYLIECTBIICHHS IPOLIECCa PEBPAICHHS BEIIECTBA M3 OJHOTO
ArperaTHOrO COCTOSTHUS B IPYTOE.

m PaccunTthIBaTh MI3MEHEHUE BHYTPEHHEW SHEPTUH Tel, paboTy U
repeaHHOe KOJIMYECTBO TEIJIOThl HA OCHOBAHUU MEPBOT0 3aKOHA
TepMoaMHAMUKU. OOBSCHATD NPUHLHUIIBI JEHCTBUS TEIJIOBBIX MAIIUH.

OCHOBEHI OJICKTPOJUHAMUKHN

DIIEKTPOCTaTUKA

mBEIUNCIIATE CHITBI B38,HMOI[CI>1CTBH$I TOYCUYHBIX SJICKTPUYCCKUX 3apsA10B.

mBeranciaTs HAMpsOKCHHOCThL MW IMOTCHOHUAJTT OJJICKTPHUYCCKOI'O I10JIA
OJITHOI'O 1 HCCKOJIBKUX TOUCYHBIX 3apA10B.

ml3MepsATh pa3HOCTh OTEHLIUAJIOB.
mlIpuBoaAUTE pUMEPHI IPOBOIHUKOB, TUIIEKTPUKOB U KOHJIEHCATOPOB.

mHaGOmonate sBJIEHHME AJIEKTPOCTATUYECKOM MHIYKIUU U SBJICHHE
[OJIAPU3ALUU JUDJIEKTPUKA, HAXOJALIETOCA B DJICKTPUYECKOM I10JIE.

TlocTOSTHHBII TOK

ml3mepsaTs MolHOCTH 3nekTpudeckoro Toka. Wimepsats OJAC wu
BHYTPEHHEE CONPOTUBICHUE UCTOYHHKA TOKA.

ICO6I/IpaTB N HUCHOBITBIBATH JJICKTPUYCCKHUEC LS C Pa3IMYHbBIM
COCAMHCHUCM ITPOBOAHUKOB, pACCUUTBHIBATH UX ITAPAMCTPHI.

Mar»auTtHoe 1oJjie

IH3.6J'IIOI[21TL HeﬁCTBHe MArouTHOrO II0Jii Ha MIPOBOJHHUK C TOKOM,
KAPTUHKHW MarHUTHBIX ITOJICH.

mPopMyIMpoBaTh MPABUIIO JIEBOU PYKH JUIsl OIPEEIICHUs HAlPaBICHUS]
cuibl Amrepa.

mBeIuncaThL CHIJIBI, I[eﬁCTBYIOHlHe Ha MMPOBOJHUK C TOKOM B MAarHUTHOM|
I10JIC, 00BACHATH IMPUHIIUIT HGﬁCTBHSI OJICKTPOABHUTATECIIA.

mlicciaenoBars SBICHUE 3HeKTpOMaFHHTHOﬁ HUHAYKIOUU

Konebanusa v BOTHBI

MexaHuYeCKHE KOJaeOaHus 1
BOJIHBI

IHpI/IBO)lI/ITB IMPpUMCPbI KoJie0aTeIbHBIX nBwkeHuit. MccnegoBaTh
3aBUCUMOCTD IICpUOJa KoJIeOaHHMI MaTeMaTHYECKOr0 MasTHUKA OT €ro
JJINHBI, MACChbl U aMIIJIUTY bl KoJIeOaHMIA. OHpeI[eJBITL YCKOPCHUC
CBO6OJIHOF0 naacHus ¢ IOMOIIBIO MAaTEMATHYCCKOIO MassTHHKA.

mHaOmronate konebanus 3Byyaniero Tena. [[puBoauThs 3HaueHNE
CKOPOCTH pactpOCTpaHEHUs 3BYKa B PA3IMYHBIX Cpeax.

B YMeTh 0OBSCHAThH UCIIOJIB30BAHUE YIBTPA3ByKa B MEIUITMHE.




DIEKTPOMarHUTHbIE
KOJIEOAHWA U BOJIHBI

mHalmronate ocruiorpaMmMbl TapMOHUYECKUX KOJIEOaHUI CHITBI TOKA B
e,

mOOBIACHATh MpEBpAlllEHUE SHEPruud B HJICATBHOM KOJIeOaTeIbHOM
KOHTYpE.

ml3yyaTh yCTpOICTBO M MPUHLIUII ACHCTBUS TpaHCchopmaropa.

BAHAJIM3UPOBATh CXEMY I[epellaydl DJJIEKTPOSHEPTUU Ha OoJblIHe
paccTosHUS.

mllpuBoauTe mnpuMepsl BUIOB paauocBsa3u. [lo3HakomMutbcs €
YCTPOMCTBAMM, BXOAAIMMH B CHCTEMY PaJUOCBA3H.

mOO0Cy)KIaTh 0COOEHHOCTH PACTIPOCTPAHECHHSI PAMOBOJIH.

CBETOBBIE BOJTHBI

mlIpuMeHAT, HA NpPAKTUKE 3aKOHBI OTPAKEHUSA U MPEJIIOMIICHHS CBETa
npu pemieHny 3amad. HaOmionate sBieHHE AUQPPAKIUN U JUCTICPCUU
CBETa.

mCTpouth U300paxkeHus MPEAMETOB, 1aBaeMbIe JIMH3aMU. PaccunThIBaThH
ONTUYECKYIO CUJTY JIMH3BI.

DeMeHTH KBaHTOBOH (pHU3HKH

KBaHTOBBIE CBOIICTBA CBETA

mHaGmonare (boTOdNEKTpUIECKUI 3 PeKT. PaccuutsiBaTh
MaKCUMaJbHYI0O  KHHETHYECKYI0  DHEPIUI0  JJEKTPOHOB  TpHU
doToaddekre.

duzuka aroma

mdopmynupoBats mnoctynarel bopa. Habmionate nuHedyatsii U
HETPEPBIBHBINA CIIEKTPHI.

mPaccunTEIBaThH YaCTOTy W JJIMHY BOJIHBI HCITYCKAacMOro cCBETa IIpU
[epexoac aroMma U3 OJHOI0 CTAMOHAPHOI'O COCTOAHUA B APYTroc€.

mOOBACHATH IMPUHIUIT JIENCTBUSA Jlasepa.

du3uKa aTOMHOTO sapa u
DJICMCHTAPHBIX YaCTUL]

mHabmonate Tpeku anbga-uactuil B kamepe Bunbcona. PeructpupoBathb
s IEPHBIE U3IYYEHH ¢ IOMOIIBIO cueT4rKa [ eifrepa.

mPaccunThIBaTh OHCEPIUIO CBA3U ATOMHBIX AOCP.

mlloHMMaTh [EHHOCTH HAay4YHOTO TO3HAHHWS MHpa HE BOOOINE I
JeJIOBEUECTBA B 1IEJIOM, a JJIs K&KIOro 00yJaromerocst TIMYHO, IIEHHOCTh
OBJIQJICHUS] METOJIOM HAy4YHOI'O IO3HAHMS JIA JOCTHXKEHHS ycliexa B
M000M BUJIE TPAKTUYECKOMN JACATEIHHOCTH.

Bcenennas u ee 3BOIOIUS

CtpoeHne u pa3BUTHE
Bceenennon

m OOBSACHATH MOJIENb pacmupstomeics BeeneHHoM.

[Tpoucxoxnaenue ConHeUHON
CUCTEMBI

mHaGmonate 3Be3npl, Jlyny u mmaHetsl B Teneckomn. HaOmrogatsb
COJIHEYHBIE MISITHA C IOMOLIBIO TEJIECKONA.




XUMNA

Beenenue

mPackpeiBaTh BKJIAQJ XMMHYECKOM KapTHMHBI MHpPa B  CAHMHYIO
€CTECTBEHHOHAY4YHYIO KapTUHY MUpA.

mXapakTepu30BaTh XUMHIO, KaK IIPOU3BOJUTENIbHYIO CHIIYy O0ILIECTBA.

BaxHeiinme X UMHUYECKHUE
HOHATUA

m /laBaTh ompezneneHUE M ONEPUPOBATH CIECAYIOIIMMHU XUMHUYECKHUMHU
[OHSATUSIMM: BEIIECTBO, XHWMHUYECKUI JJIEMEHT, aToM, MOJEKYJa,
OTHOCUTEJIbHbIE aTOMHasi M MOJIEKYJSIpHAs MAacchl, UOH, aJUIOTPOIUs,
M30TOIbI, XMMHUYECKas CBS3b, AIEKTPOOTPHULATEIBHOCTh, BaJIEHTHOCTD,
CTETIEHb OKHCJICHMS, MOJb, MOJIApHAas Macca, MOJIIPHBIH 00beM
ra3000pa3HbIX BEILECTB, BEIECTBA MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS, PaCTBOPBI, IEKTPOJIUT U HEIJIEKTPOIUT, IEKTPOIUTHUECKAS
UCCOLMALUs, OKHMCIMTEIb M BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAHOBJICHHE, CKOPOCTb XUMHUYECKOW peakiuH, XUMHUYECKOe
paBHOBECHE, YIIIEPOAHBIN CKeJeT, GyHKIMOHATIbHAS TPYIIa, H30MEpHSI.

(OCHOBHBIE 3aKOHBI XHUMHUH

mdDopmynupoBaTh 3aKOHBI COXPAHEHUs MAacChl BEHIECTB M IIOCTOSHCTBA
coCTaBa BEUIECTB. Y CTaHABIMBATh IPUYMHHO-CIECACTBEHHYIO CBA3b
MEXy COJIEpKAHMEM JOTHX 3aKOHOB M HANMCAHUEM XHUMHYECKHX
dbopMyn 1 ypaBHEHUH.

mPackpbIBaTh GU3NUECKUN CMBICIT CUMBOJIMKU MEPUOINYECKON TaOIHIIbI
xuMudyeckux aiemeHtoB (.M. MenneneeBa (HOMEpPOB 3JIEMEHTA,
epuoJia, TPyNIbl) M yCTaHABIMBaTh NPUYMHHO-CIEJICTBEHHYIO CBS3b
MEXIy CTPOCHHEM aToOMa U 3aKOHOMEPHOCTSAMH H3MEHEHUs CBOMCTB
HIIEMEHTOB M 00pa30BaHHBIX UMU BEILIECTB B IEPUOAAX U IPYIIax.

| XapaKTepI/ISOBaTB OJICMCHTHI MAJIbIX MCPUOJOB IIO HMX IMOJTOXKCHUIO B
[lepnonnueckoii cucreme [I.1. Menneneesa.

OCHOBHBIE TEOPUU XUMHUU

mYCTaHaBIMBATh 3aBUCUMOCTb CBOMCTB XUMHUYECKHMX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOLIUX UX XUMUYECKUX JIEMEHTOB.

mXapakTepu30oBaTh BAKHEHIIWE THUIBI XUMUYECKHMX CBS3e W
OTHOCHUTEIIBHOCTh 3TOU THUTONOTHU. OOBACHITH 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS KPUCTALUINYECKUX PELIETOK.

IcDOpMy.]'II/IpOBaTL OCHOBHBIC IIOJIOKCHHA TCOPUHU BHCKTpOHHTH‘ICCKOﬁ
Jucconuanvi " XapaKTCpUu30BaTb B CBCTC 3TOM TCOpHUHN CBOMCTBA
OCHOBHBIX KJIACCOB HCOPraHUYCCKHUX COG}II/IHGHHﬁ.

mdopMynupoBaTh OCHOBHBIE TIOJIOKEHHSI TEOPUM  XUMHUYECKOTO
CTPOEHUS OPraHMYECKUX COCTMHEHUN M XapaKTEepU30BATh B CBETE ITOM|
TEOPUU CBOWCTBA BAXXHEWIIMX MPEICTABUTENEH OCHOBHBIX KIJIACCOB
OPraHUYECKUX COCIUHEHUM.




Bakueiinime BemecTsa 1
MaTepUalIbl

mXapakTepu30BaTh CTPOCHHE aTOMOB U KPHUCTaUIOB U Ha ATOH OCHOBE
o0mmue pu3nvecKrue 1 XMMUYECKHE CBOMCTBA METAJNIOB U HEMETAJITIOB.

lX&paKTepI/I?)OBaTL CcoCTaB, CTPOCHHUC, CBOﬁCTBa, IIOJIYy4YCHUE H
[IPUMCHCHUC BaKHEHUIITUX HEMETAJLJIOB.

mXapakTepu3oBaTh COCTaB, CTPOCHUE M OOIINE CBOWCTBA BaKHEUIITUX
KJIACCOB HEOPTraHUYECKUX COETUHEHMII.

mOnuchlBaTh COCTaB M CBOMCTBA BAXXHEWIIMX IpeICTaBUTEICH
OpPraHWYeCKUX COCIUHEHUN: METaHOJ W JTAHOJ, CJIOXHBIE A(HUPHI,
PKUPBI,  MbLJa, KapOOHOBBICE  KHUCIOTHI  (YKCyCHass  KHCJIOTa),
MOHOCaxapuabl (TJIOK03a), aucaxapuabl (caxaposa), IOJHCaXapuibl
(KkpaxmMaJl M IIeJUTI0JI03a), aMHUHOKHCIIOTHI, O€JKH, HCKYCCTBEHHBIC H
CUHTETUYECKUE MOJTUMEPBI.

XUMUYECKUN SA3BIK U
CHUMBOJIMKA

mlicnionp3oBate B y4eOHOW © MPO(ECCHOHATBHOW NESTEIBbHOCTH
XMMHUYECKHE TEPMUHBI U CUMBOJIHKY.

mHa3piBaTh  W3ydeHHBIE  BelIeCTBA 10  TPUBHUAIBHOM WM
MEXTyHAPOJIHON HOMEHKIIATYpEe U OTPaKaTh COCTAB ATHX COCTUHCHUH C
MMOMOIIBI0 XUMHUYECKUX POpPMYII.

mOTpakaTb  XMMHUYECKHE IPOLECChl C  IOMOULIbI0  YpaBHEHHM
XUMUYECKUX PEAKLUH.

XUMUYECKUE PEAKIUN

m OOBICHATE CYIIHOCTb XUMHUYCCKUX ITPOLECCOB. KHaCCI/IQ)I/II_[I/IPOBaTL
XUMHUYCCKUC PCAKIUH 110 PA3JIMYHBIM IPpHU3HAKaM.

XUMUYECKUN IKCIEPUMEHT

mBEBIMOTHATE XUMHYECKUH OKCIICPUMCHT B IIOJIHOM COOTBCTCTBHU C
[IpaBUJIaMH TCXHUKHU 0E30ITacCHOCTH.

IHa6J'IIOI[aTL, (I)I/IKCI/IpOBaTB U OHNHUCBIBATH PE3YJIbTATBI IMPOBCACHHOTO
OKCIICPUMCHTA.

Xumuueckas “HGopMarus

m [IpoBOaUTE CaMOCTOSTENHHBIM TMOWCK XUMHUYECKONW HH(pOpMaluu C
MCIIOJIb30BAHUEM  PA3IMYHBIX ~ MCTOYHUKOB  (HAYYHO-TIOIYJISIPHBIX
W3/1aHUl, KOMIBIOTEpPHBIX ©0a3 JaHHBIX, pecypcoB MHTepHera);
MCII0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U mepeaadn
XMMUYEeCKON MH(OpMAIK U ee PECTaBICHHS B Pa3IUYHbIX OopMax.

[TpodmibHoE U
po¢eCCHOHATBHO 3HAUUMOE
coepkaHue

mOOBACHIT, XUMHYECKHE SABJICHUSA, ITPOUCXOAAIINEC B IIPUPOJC, 6BITy )41
Ha IIPOU3BOJCTBE.

mCoOmroiaTh TpaBUJa OKOJOTUYECKH TPAMOTHOTO TIOBEACHHUS B
OKpYKarollen cpere.

IOI_ICHI/IBaTL BJIMAHUC XUMHUYCCKOI'0 3arpsA3HCHUA Oprmammeﬁ CpCabl
Ha OPraHu3M 4Y€JIOBCKa U JPYTUC )KUBBIC OPpTraHU3MBI.

mCobmonare mnpaBwia 0e30MacHOro OOpalleHHsT C TOpPIOYUMHU U
TOKCHYHBIMHU BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

IKpI/ITI/ILIeCKI/I OLCHUBATb JOCTOBCPHOCTH XUMHYECKOMN I/IH(I)OpMaLII/II/I,




MOCTYMAIOIeH U3 Pa3HbIX UCTOYHUKOB.

BNOJOI'nuA

brosorus - COBOKyIIHOCTb
HAyK O )KHUBOU IIPUPOJIE.
MeToasl Hay4HOIO II03HAHUS
B OMoJOTUN

mllo3HaKOMHTECS ¢ 00BEKTAMHU HU3Yy4YCHUS OHOJIOTHH.

mBoisiBUTE  ponk  Ouosiorud B (DOPMHUPOBAHMHM  COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHpPAa U B MPAKTUYCCKON NEATEIbHOCTH
JIIOJIEN.

Kietka m[l03HaKOMUTHCS € KIIETOYHON TEOpPUEH CTPOEHHUS OPTaHU3MOB.
mllonyunThs mpeacTaBie€HUE O POJIM OPrAaHMYECKUX M HEOPraHUYECKUX
BEIICCTB B KJICTKE.
m3HaTh CTPOCHHME KIETOK [0 pe3ylibTartaM pabdoThl CO CBETOBBIM
MHUKPOCKOIIOM.
mYMETh OIMCHIBATH MHMKpPOIPENApPAThl KJIETOK pPACTEHHM. YMETh
CPaBHMBATh CTPOCHHUE KIJIETOK PACTEHUHA W >KMBOTHBIX IO TOTOBBIM
MUKpOIIpenapaTam.

Opranusm m3HaTb OCHOBHBIE CIIOCOOBI PA3MHOXKEHHUS OPraHu3MOB, CTaJUU
OHTOI€HE3a Ha MPUMEpE YEIIOBEKaA.
m3HaTh IPUYUHBI, BEI3BIBAIOIINE HAPYIICHHUS B PA3BUTHH OPTaHU3MOB.
mYMETh I0Jb30BaThC TE€HETUYECKON TEPMHUHOJIOTUEW U CHUMBOJIMKOM,
pemaTh NPOCTEUIINE TeHETUYECKHUE 3a/Ia4UH.
m3HaTh  OCOOEHHOCTM  HACJIEACTBEHHOM W  HEHACJIEICTBEHHON
M3MEHYHUBOCTH U UX OMOJOTHYECKON POJIH B SBOIOIMH KUBOTO.

B mYMETh aHaJIU3UpOBaTh M  OLICHUBATh  Pa3jIUYHbIE  TUIIOTE3bI

[IPOUCXOXKACHUS KU3HU Ha 3emiIe.

mYMeTh  MpPOBOJAUTH  ONHCaHME  O0coOeil  OogHOro  BHUJA IO
MOP(OJIOrHUECKOMY KPUTEPHUIO.

mPa3BUTH CITOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOH MBICJIM, JIOTHYCCKH
00OCHOBBIBATH CBOIO TOYKY 3pCHUS, BOCIIPUHHUMATL W aAHAJIU3UPOBATH
MHCHU CO6CCCI[HI/IKOB, IMpu3HaBasA IMpaBO APYroro 4YC€JIOBCKAa HA HWHOC
MHCHUC.

mYMeTh AOKa3bIBATh POACTBO YCJIOBEKA W MJICKOIIMTAIOIIUX, O6HIHOCTI)
1 paBCHCTBO YCJIOBCUCCKHUX Pac.




JKOCHCTEMBI m3HAaTh OCHOBHBIE OJKOJOTMYECKHEe (AKTOpPhl M MX BIHMSIHHE HA)
OpIraHU3MBI.

m3HaTh OTIWYMTEIIbHBIC MMPpU3HAKKW HCKYCCTBCHHBIX COO6I_HCCTB -
AIPOSKOCHCTCMBI

mlMeTh IpecTaBIeHNEe O CXEME SKOCUCTEMBI Ha IpuMepe Ouocdepsl.

m/[eMOHCTpUPOBATH YMEHHU IIOCTAHOBKH LieJIeH

8. YYUEBHO - METOANYECKOE U MATEPUAJIBHO _
TEXHUYECKOE OBECHEYEHHME ITIPOIT'PAMMBI YYEEHOM
JAUCHUIIVIMHBI «<ECTECTBO3HAHMUME»

OcBoenue mnporpaMMmbl y4yeOHOM aucuMIUIMHBL «EcTtecTBo3HaHuEe»
npeArnonaraeT — HajauuuMe — yd4eOHOro kabOuHeTa, B KOTOPOM  HMMeeTcs
BO3MOXHOCTh  OOecrneuuTh CBOOOJHBIM goctyn B MHTepHeT BO BpeMs
y4eOHOT0 3aHATHS U B IEPUO BHE YU€OHOU NESTEIBHOCTH 00YyUaroInXCs.

[Tomemenne kabWHETa JOJDKHO  YAOBIETBOPSTH TpeOOBaHUSIM
CaHUTapHO-3MUJIEMUOJIOTUYECKUX ~ MPaBUI W HOPMATHUBOB U OCHAIICHO
TUTIOBBIM 00OpPYZOBaHHEM, yKa3aHHBIM B HACTOSIIMX TPeOOBaHUSIX, B TOM
YlClie CIEeUUAIU3UPOBAHHON yueOHOW MeOenbl0 M CpeicTBaMHU OOyueHus,




JOCTaTOYHBIMA VI BBITIOJIHEHHSI TPEOOBaHW K YPOBHIO TOJTOTOBKH
00yJaroImmXxcs.

B cocrtaB y‘—IC6HO'MeTOI[I/I‘—ICCKOFO N MaTCpPUAJIBbHO-TCXHUYICCKOI'O
oOecneyeHus IIporpaMmabl y‘I€6HOﬁ JAUCTTUITIINHBI «EcTecTBO3HAHUE» BXOJAT:

° MHOFO(bYHKHI/IOHaJIBHI)II\/'I KOMILICKC IIPCIIOAaBaTCIIA;

* HarJIAgHbIe TOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJNHII, IJIAKaTOBY, MOPTPETHI
BBIJIAIOIMXCSI YUEHBIX B 00JIACTH €CTECTBO3HAHUS U [I.11.);

* HH)OPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;
* 5KpaHHO-3BYKOBBIE ITOCOOHS;

* KOMILJIEKT 3JIEKTPOCHA0XKEHUS KaOUHETOB;

* TEXHUYECKUE CPEJICTBA OOyUEHUS;

* JIEMOHCTpAllMOHHOE O0OpYy/0BaHHE (OOINEro Ha3HAYECHHS U TEMaTUUYECKHUE
HAOOPKI);

* gnabopatopHoe oOopynoBaHue (OOIIEro Ha3HAYCHUS U TEMATHYECKUE
HAOOpPBI, B TOM YHCJIE JUIsl IOCTAHOBKH JIEMOHCTPAIIMOHHOTO U YYEHUYECKOTO
AKCIIEPUMEHTA, PEAKTUBHI)

* CTaTUYECKUE, TMHAMUYECKHE, JEMOHCTPAIMOHHBIE U pa3daTOYHbIC MOJEIIH,
BKJIFOYAsl HaTYpajibHbIE OOBEKTHI);

* BCIIOMOTaTeIbHOE 000PYI0BAHUE;

* KOMIUIEKT TEXHUYECKOU JOKYMEHTALMHU, B TOM YHCJIE [TaCIOpTa Ha CPEICTBA
00y4eHUsI, THCTPYKIUH IO UX UCTI0JIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEeUHBIN (HOHI.

B Oubnuoreunsiii ¢oHA BXOAAT  Y4EOHHKH, ydeOHbIE TOCOOUS,
CIIPAaBOYHUKH,  OOECIEUMBAIOIIMNE OCBOCHHE  YYCOHOW  JIUCIUILIUHBI,
PEKOMEHJIOBAaHHBIC ~ WJIM  JOMYIIEHHBIC  JJII  HWCIOJB30BAaHUS B
MpoEeCCHOHATIBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3alUSIX,  PeaTU3YIONUX
nmporpaMmy o0I111ero cpeanero oopasoanus B npeaenax ocBoeHus [IIICC3 Ha
0aze OCHOBHOrO o0Omero oo6pazoBanus. B OubmuoreuHblii (HOHI BXOIAT
SHITUKIIONIEANH, HAyIHAsl U HAyYHO-TIOMYJISIpHAS TIUTEepaTypa.

JIst BBITIOJIHEHUSI TIPAKTUYECKUX 3aHATHH CTYACHTaM HE0OXO0JIMMO
MMETh KapaHJIalllk, JINHENKY, JTACTUK, LIUPKYJIb, TPAHCIIOPTUP U KAIBKYJISATOP.

9. PEKOMEHAYEMAS JIUTEPATYPA

JIna cmyoenmogs



. dusuka TS npodeccuii u cIlerMaJIbHOCTEN COIIMAJILHO-
AKOHOMMYECKOTO ¥ TYMaHUTapHOTro Mpoduien: ydeOHUK IS CTYyICHTOB
YUpPEXKIEHUH  CpelHero  MpoQecCHOHANIBHOTO  OoOpa3oBaHus  /
I1.1.Camoiinenko. - M.: 2014

. Caenko O.E., Tpymmna T.II., ApytionssH O.B. EcrtecTtBo3Hanue. M.:
KHOPYC. 2016

. COopuuk 3amau mo ¢usuke A mnpodeccuid U CIeHUaTbHOCTEH
COLMATBHOOKOHOMUYECKOTO M TyMaHUTapHOTo mpoduieii: ydeOHOE
nocobue ISl CTYJEHTOB YYPEXKICHUH CpeaHero MpodhecCHOHAIBHOTO
obpazoBanus / [1.1. Camoiinenko - M.: 2014

. ®dusuka B cxemax u tadbmumax. / K.9.Hemuenko. - M.:2014 Xumug ais
npodeccuii U CHEHHAIBHOCTEH  COLMAIBHO-3KOHOMHUYECKOTO U
rymanutapaoro mnpocduneit: yueonuk / O.C. Tabpuensu, W.T.
OctpoymoB. - M.: 2014

. Xumus: 3anaun u ynpaxsenuda./ FO.M. Epoxun.- M.: 2014 COopuux
TeCTOBBIX 3afaHuil no xumuu./ KO.M. Epoxun.- M.: 2014 bensies JI.K. ,
Jemviumr I'.M. bromorus , 10-11 knacc. O6mras 6uonorus. - M.: 2012

. benses JI.K.buonorus. - M: «IIpocsemenne», 2005r.

. TepemoB A.B., IlerpocoBa P.A. buonorus. - M.: 2012

JIna npenooasameneit

Cnpagounuku, IJHUUKI0NEOUU

. O0 oOpazoBanuu B Poccuiickoit ®enepanuu. DenepanbHblil 3aKOH
Poccuiickoii @enepannu ot 29 gexadpst 2012 1. Ne 273-D3

. @enepalibHBIN rOCyJapCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT CPEAHETO
(momuoro) o6miero oOpa3oBanusa. YTB. [Ipukazom MuHOOpHAYKH
Poccun ot 17 mast 2012 1. Ne 413



. Ilpuxa3z Muno6pnayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O
BHECEHUU M3MEHEHMI B mpukaz MUHHUCTEpCTBa 00pa30BaHUS U HAyKU
Poccuiickoii @eneparuu ot 17 masg 2012 r. Ne 413 «O0 yTBEepkACHUU
denepanbHOrO  TOCYJApCTBEHHOTO  00pa3oBaTEeNbHOTO  CTaHJapTa
cpemHero (ITOJTHOTO0) 001Iero 00pa3oBaHU.

. PekoMenganmu 1o oOpraHU3alUU TOJYYEHHUS CpPEAHEro OOIIeTo
oOpa3oBaHHsI B TMpejesiax OCBOCHHS O0pa30BaTEIbHBIX MPOrpaMM
cpenHero mpodecCHOHANBHOTO O00pa3oBaHHs Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHusi C y4eToM TpeOoBaHMi  (emepanbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U  IOJIy4aeMoO
npodeccur UM CHEUUATBHOCTH CpPeAHEro MnpodecCUuOHaTIBLHOTO
oOpazoBanus (nmuceMo JlemapraMeHTa rocyJapCTBEHHON MOJIUTUKU B
cthepe noarotoBku padouux kaapoB u JIIO MunobGpuayku Poccuu ot
17.03.2015 Ne 06-259)

. Teopuss m wmeroguka oOydeHus ¢usuke. YueOHOe mocoOMe s
npenojasaresnei ccy3os. / IL.1.Camoiinenko. - M.:2010

. Ucropus u metononorust ¢pusuku. / B.A.Wnsun, B.B.Kynpssues. - M.:
2014

. Xumusa s mpenojaBatensi: ydeOHo-metoauueckoe mocobue / O.C.
INa6puensn, I'.I'. JIbicoBa. - M.: Akaagemus, 2014

. buonorus. B 2-x T/ Ilox pen. H. B. Apsiruna. - M.: 2007, 2010

. buomorus. PykoBonctBo k mnpaktuyeckuM 3anatusMm. I[lox pen. B.
B.Mapkunoii. — M.: 2010

Humepnem-pecypcol

. http://class-fizika.nard.ru/ - «Kmacc!nas mocka i Jr0003HATEIBHBIX)
http://physiks.nad/ru/ - «®u3uka B aHUMALUAX»;

. http://interneturok.ru-  /«Bumeoypoku 10O MpeaMeraM  IIKOJbHOM

OpOrpamMmbD» - U 1Ip.)/

. chemistry-chemists.com/index.html- snexTponHbIil )xypHAT «XUMUKA H
XUMUS»


http://class-fizika.nard.ru/
http://physiks.nad/ru/
http://interneturok.ru/

. pvg.mk.ru- omummnuana «Iloxkopu BopoObéBsl ropep» hemi.wallst.ru-
«XUMUS. OO6pa3zoBaTeNbHbBIN cauT TS IIKOJBbHUKOB
www.alhimikov.net- OOpa3oBatenbHBI CalT IS  IIKOJEHUKOB

chem.msu.su- DiekTpoHHast OMOIMOTEKA IT0 XUMHN

. Www.enauki.ru- wHTepHeT-u3ganue Juisa yuutened «EcTecTBeHHBIC
Hayku» hvsh.ru- sxypuan «Xumus B mkosre» WWW.NIJ.ru/ -«Xumus u

KHU3Hb»

. chemistry-chemists.com/index.html- smexkTpoHHBIH KxypHAT «XUMUKU H
XUMUSI»

. http://biology.asvu.ru/- Bes 6uomnorus. CoBpeMeHHass OMOJIOTHS, CTaThH,
HOBOCTH, OMOJIHOTEKA.

. http://window.edu.ru/window/- CIIMHOC OKHO J0cTyna K
oOpa3zoBaTeabHbIM pecypcam MHTepHeT 1o OMoJIoruu

. http://ic.krasu.ru/pages/test/005.html-rectsl 10 OHOIOTHH.



http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://biology.asvu.ru/
http://window.edu.ru/window/
http://ic.krasu.ru/pages/test/005.html
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