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1. NOSICHUTEJIbHAS 3AITNCKA.

[Iporpamma ob1reobpa3zoBaTebHON yueOHOI JUCLIUIIIMHA
«EcrecTBRO3HAHMWey»  TpeJHa3HaueHa  JUIS  M3Y4YEHMUs  €CTECTBO3HaHUWsS B
npohecCuoHalbHBIX 00pa3oBaTelbHbIX opraHu3alusx, peau3yroLIKX

00pa3oBaTeibHyI0 [IporpaMmy cpefHero ooOuiero olpasosanusi B Ipejesax
OCBOGHHUSI OCHOBHOH TpodeccnonanbHol obpasosatensHoit mporpammel  CIIO
(OIIOIT CITO) Ha 6asze ocHOBHOro obOmero obpasoBaHus, MpU [OAIOTOBKE
CIELMAIINCTOB CPEHETO 3BEHA.

PaGouas nporpamma pa3paboraHa Ha ocHOBe ¢ yueroMm IlpumepHoit
OCHOBHOW  00Opa3oBaTeJbHON  IPOrPaMMBbI ECTECTBO3HAHUE  mus
npodeccuoHaNbHBIX  00pa30BaTeNbHBIX  OpraHu3alui cpenHero  o0Iero
oOpa3zoBaHusi, 0100peHHOH peleHneM (¢erepalbHOro  y4e0HO-METOIMYECKOTO
o0BeIMHeH s 110 ob1eMy o6paszoBanmio (potokon ot 28 mons 2016 r. Ne 2/16-3),
opueHTHpoBaHa Ha PeJepalbHBIA rOCYJAapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHAApT
cpennero mpodeccuonansuoro obpaszosanus (PI'OC CIIO) nmo creunansHOCTH
43.02.15 [loBapckoe U KOHAUTEPCKOE JIEIO0.

Conepxanue mporpammbl «EcTecTBO3HaHWE» HaIIpaBIIEHO Ha JOCTHIKCHHC
CIEAYIOLHNX HeJIeH:

* OCBOCHHE 3HAHUW O COBPEMEHHON €CTECTBEHHO-HAy4YHOHW KapTHHE MHpa U
MeToJaxX €eCTeCTBEHHBIX HAyK; 3HAKOMCTBO C Hauboisiee BaKHBIMU HIEIMH H
JTOCTHIKEHUSIMA ~ €CTECTBO3HAHUs, OKa3aBIIMMM OIPEIEIAONICe BIMAHHEC Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

* OBJaJieHHe YMEHUSAMH IPUMEHSTH MOJydeHHbIe 3HAHUS JUISl OOBACHEHHS
SBJICHHI OKPY’KafOIIero Myupa, BOCIPHUSITHS HH(QOPMAIIMKA €CTECTBEHHO-HAy4YHOTO U
npoecCHOHANbHO 3HAYUMOTO  COJCP)KaHHUsS; PpPa3sBUTHE HMHTEIUIEKTyallbHBIX,
TBOPYECKHMX CIIOCOOHOCTEM M KPUTHYECKOrO MBIIIIEHUSI B XOJ€ IPOBEJICHHUS
MPOCTEHINNX HUCCIIeJOBAaHUM, aHanu3a SBIEHUH, BOCIPUATHS W HHTEPIpPETALUN
€CTECTBEHHO-HAyYHOU HH(pOpMALIUY;

* BOCIpUsATHE YOEXKJIEHHOCTH B BO3MOXHOCTH IO3HAHUS 3aKOHHOW TPUPOJIBI
¥ MCIIOJb30BaHMS JIOCTHIKEHUN €CTEeCTBEHHBIX HAayK IUIS Pa3sBUTHS LIMBUIM3AIMH U
MOBBIIICHHS Ka4eCTBa KH3HH;

* IpUMEHEHHE eCTeCTBEHHO-HAyYHBIX 3HaHUH B IPOPECCHOHATBHOM
JIEATENILHOCTH M I[IOBCEJHEBHON JKM3HM JUIsi oOecrieueHus 6e30MaCHOCTH
KU3HEIESITEeIbHOCTH, I'PAMOTHOTO HCIIOJNB30BaHUSl COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbI PUPO/IBI, OKPYKAIOLIEH CPEIBbI. i

BhImyCcKHHUK, OCBOMBIIMI 00pa3zoBaTeIbHYIO IPOrpaMMmy, ,I[OJI}KeH o0aiaTh
CIIEYIOIIMMHU OOIITUMHU KOMITETEHLIUSIMH

— OKO01. BpiOuparb cnoco0bl — peleHuss  3ajad  1IpoQecCUOHaIbHOM
JeSITeIbHOCTH, IPUMEHUTENIBHO K Pa3InYHbIM KOHTEKCTaM

— OK 02. OcyuiecTBisaTh IMOWUCK, aHAIN3 H HHTEpIpeTanuio HH(OpPMAIWH,
HeOOXOAMMOM JIJISl BBINIOJIHEHUS 3a/1a4 ITpodeccCuOHanbHON eI TeNIbHOCTH



— OK 03. TlnaHupoBaTh H PealH30BEIBATE COOCTBEHHOE MPOQECCHOHANIBHOE 1
JIMYHOCTHOEC pa3BUTHE.

— OK 04. PaBoTaTh B KOJUIEKTHBE U KOMaH/e, dQ(PEKTUBHO B3aUMOJEHCTBOBATH
C KoJuJieraMH, pyKoOBOACTBOM, KIIHCHTaMH

— OK 05. OcyiiecTBisaTh yCTHYIO M [HCbMCHHYIO ~KOMMYHHUKAllMIO — Ha
rOCYJapCTBEHHOM SI3bIKE C YUETOM OCOOCHHOCTEH COLMAJIBHOr0 M KyIbTYpHOIO
KOHTEKCTa

— OK 06. IIposiBisTh rpaXKIaHCKO-TIATPHOTHICCKYO TMO3ULIHUIO,
JIeMOHCTPUPOBATh ~ OCO3HAHHOE  IMOBEJAeHMe HAa  OCHOBE  TPAJMIHOHHBIX
0011Ie4e/IOBeYECKUX LIEHHOCTEM, IPUMEHSITh CTaHAapThl AHTHKOPPYNIHOHHOTO
MOBEICHMUS.

— OK 07. ConeiicTBOBAThH COXpaHEHHMIO OKpY Karollen cpelbl,
pecypcocbepexxenuto, 3h(GeKTUBHO JIeHCTBOBATH B 4pe3BbIYANHBIX CHTYAlUSX.

— OK 08. HMcnons3oBaTth cpejicTBa (M3MYECKOW KyJbTYpPbl [Uld COXPAaHCHHA H
yKpeIUleHHs 3J0pOBbs B Ipolecce TNpoGecCHOHATBHON  JIeATeNbHOCTH M
MoJyIepKaHue He0OX0AUMOT0 YPOBHS (DM3HYECKON MOATOTOBIEHHOCTH.

— OK 09. HUcrnonbp3oBaTh HHOOPMAIMOHHBIE TEXHOJIOTHH B MPOGECCHOHANBHOM
IesTeJIbHOCTH

— OK 11. Wcnons3oBark 3HaHUS MO (PUHAHCOBOW I'PAMOTHOCTH, MJIAHUPOBATh

MpeIPUHUMATENLCKYIO AESITEIBHOCTE B TPO(ECCHOHAILHOM cepe.
[Tporpamma yueOHoi aucuuiuivibl «EcTecTBOZHAHHE» SBISIETCS OCHOROM

IS pa3paboTKK pabovrx MporpaMm, paspaboTaHHBIX TEXHHKYMOM, PealIu3yIOIly 0
006pa3zoBaTeNbHYI0 NPOrpaMMy cpeiHero ofmero o0OpazoBaHus B IIpeaenax
ocBoenuss OIIOIT CIIO Ha 6Ga3e ocHOBHOro o0wiero oOpa3oBaHMS, YTOUHSET
cojepxaHde yueOHOro Marepuana, II0CJIENOBATENBHOCTh  €ro  M3y4eHws,
pacrpe/ieienye yuyeOHBIX 4YacoB, TEMaTHKy pedeparos, BHJ(bl CAMOCTOSITENBHBIX
paboT, yuuThIBas CrHenUbUKY I[POrpaMM IIOATOTOBKH CIEHUAIUCTOB CPEAHEro
3BEHA, OCBAUBAEMOH CIEeLHAIbHOCTH.

I[IporpamMma mpejrosiaraer o0y4enne HHBamUAoB U jmi ¢ OB3: s s ¢
HapyIIEHHEM 3PEHUs; JUls JHI C HapyIIeHHeM OIMOPHO-IABUIaTEIbHOIO anmapara;
JUISL JIAL C HEPBHO-TICUXMYECKUMH HapyIICHHSIMH.

[IporpaMma MOXeT HMCTIONB30BAThCs  JAPYTUMH  TIPOGECCHOHATLHBIMA
00pa3oBaTeNbHEIME  OPraHHM3alMsAME,  pEalu3yloluMu  00pa3oBaTeIbHYIO
NpOrpaMMy CpeHEro obmiero 06pasoBaHHs B IpeAeNaX OCBOSHHS OCHOBHOM
OITOII CIIO =a 6a3e ocHoBHOTO 061Iero obpazosanus (IIMIICC3).

2. OBIIASI XAPAKTEPUCTHUKA VYUYEBHOM JIUCHUILJINHBI
«ECTECTBO3HAHME» : :

EcrecTBO3HAHHME - Hayka O SBJIEHHMAX W 3akoHax mpupojsl. CoBpeMeHHOE
CCTCCTBOZHAHHC BKIIOUACT MHOMKCCTBO —eCTeCTBeHHO-HAyUHBIX OTpacieid, u3
KOTOpBIX Haubojee BaKHBIMH ABIseTcs ¢usnka, Xxumus u Ouonorms. Ono



OXBaTHIBAET INUPOKHI CIIEKTP BOMPOCOB O pa3HOOOpasHbIX CBOMCTBaX OOBEKTOB
IPpHUPOJABI, KOTOPLIE MOXHO paccMaTpHuBaTh KakKk eJUHOe 11eJ10e.

EcTecTBeHHO-HAyyHble  3HAHUS, OCHOBAHHbIE HA HHUX  TEXHOJOIUH
(GOpMHPYIOT HOBBIH 00pa3 XU3HU. BBICOKOOOpa30BaHHBIA 4YEJIOBEK HE MOMKET
JIUCTAaHIIMPOBAThesl OT (hyHIaMEHTAJIbHBIX 3HAHHH 00 OKpy:Karoulem MHpe, He
PUCKYSI OKa3aThCsi OECTIOMOIIHBIM B IpoeccHOHanbHOM aesrenbHocTd. Jlioboe
IEPCIEKTHBHOE HallpaBleHUe [JesTe/IbHOCTH YeJlOBeKa MPSIMO WM KOCBEHHO
CB3aHO ¢ HOBOH MaTepHaIbHOH 0a30ii MU HOBBLIMH TEXHOJOTHAMHM, H 3HAHUE HMX
eCTeCTBGHHO-I-Iay'-IHOﬁ CYIIHOCTH - 3aKOH YCIICXa.

EcrecTBO3HaHme — HeoTbemileMasl COCTaBJSIOLIAs KYJIbTYpPbI: OIPEIeIIsis
MHPOBO33pEHHE UeJIOBeKa, OHO IIPOHHKAeT M B I'yMaHUTapHyw cdepy, 4 B
OOIIECTBEHHYIO JKM3Hb. PallMOHANbHBIM E€CTEeCTBEHHO - Hay4YHBIM MeTOf,

cOPMHPOBABILHKIICS B paMKaX €eCTECTBEHHBIX HayK, 00pasyeT . ecTeCTBEHHO-
Hay4yHYI0 KapTHHY MHpa, Hekoe obpasHo-dunocodckoe 0000mEeHHE HAYIHBIX
3HAHUH.

OCHOBY eCTeCTBO3HAaHUsI TIpeCTaBiseT (U3NKa - Hayka O TpUpPOJE,
u3ydarolasi Haubosiee BayKHbIE SIBJICHUSI, 3aKOHBI U CBOMCTBA MaTepUajIbHOIO MUpA.
B ¢usuke ycraHaBIWMBaIOTCS YHHBEpCAJIbHBIE 3aKOHBI, CIPaBEIJIMBOCTH KOTOPBIX
MOJITBEPAKAAETCSI HE TOJBKO HE TOJBKO B 3€MHBIX YCIOBUSX W B OKOJIO3EMHBIX
IPOCTPAHCTBaX, HO W BO Bceil Bcenennoit. B stom 3akmovaercs OIUH U3
CYLIECTBEHHBIX IpPU3HAKOB (U3UKU KaK (yHJIaMeHTalibHOW Hayku. @usuka
3aHHMaeT 0co00e MEeCTO CpeH €CTeCTBEHHBIX HAyK, ITOITOMY €€ NPHHATO CUUTATh
JTMJIEPOM €CTeCTBO3HAHUSI.

EcrecrBo3sHaHue Kak HayKa O iABJICHMX W 3aKOHax IMMpHUpPOJbI BRKJIIHOYACT TaKKC
OJIHY U3 BKHEUIINX OTPACIeH-XIUMHUIO.

XuMHs - Hayka O BEIecTBAaX, MX COCTaBe, CTPOEHMH, CBOKCTBAX, IIPOLeccax
MpeBpalleHusi, UCIIONb30BAHUH 3aKOHOB XUMHHM B IIPAKTHYECKOH JAESATEIbHOCTH
JFOJIeH, B CO3/IaHUH HOBBIX MaTEpUalIOB.

Buosnorus - cocTaBHas 4acTh €CTECTBO3HAHUS. DTO HayKa O XKHMBOM IPUPOJIE.
Ona wu3ydaeT pacTUTEIbHBIH, J>XHBOTHBIM MHpP H YeJIOBEKa, HCIIOJIb3Ys Kak
COOCTBEHHBIE METO/Ibl, TAK ¥ METOBI APYTrUX HAyK, B YaCTHOCTH (PU3MKH, XUMHHU U
MaTeMaTHKH: HAOJIOIeHHs, SKCIIEPUMEHTHI, UCCIENOBaHUs C IIOMOIIBIO CBETOBOIO
M DJIEKTPOHHOIO MHKPOCKOIa, 00pabOoTKy CTaTUCTUYECKHMX JIaHHBIX METOJaMHU
MaTeMaTU4YeCKOW CTATUCTHUKUA. DUONOTrUs BBIABISET 3aKOHOMEPHOCTH, IPHUCYIIUE
KU3HU BO BCEX €€ MPOSIBJICHUSX, B TOM YHcie OOMEH BELIECTB, POCT, pPa3MHOMKEHHE,
HACJIeICTBEHHOCTh, U3BMEHYHUBOCTD, IBOJIIOLIUIO.

B TexHuKyMme peajusyemble 06pasoBartesibHbIe IPOrPaMMBI CPEHEro 06IIero
obpasosanus B mpezenax ocsoerus OITOIT CITO na Gasze OCHOBHOro 06mIEro
obpa3zoBanus, U3y4aeTcs MHTErpUPOBaHHAs yueOHas JUCLIMITIINHA
«EcrecTBO3HAHME», BKIIOYAIOIIAs TpU paszgena, o0jajaroliue OTHOCHTEIbHON
CaMOCTOSTEIbHOCTbIO M L€JIbHOCTBIO -«Pusuka», « XuMus», «bHOIOrum) - 4TO HE
HapyIIaeT MPUBBIYHYIO JIOTUKY €CTeCTBEHHO-HAYyYHOI0 00pa3oBaHus CTYEHTOB.



Ilpu ocBoenun cneunanpocTd CIIO  conmanbHO-3KOHOMHYECKOro M
FYMaHUTApHOrO Mpo¢uist MpodeccroHanbHOro 00pa3oBaHUs ECTECTBO3SHAHUE
u3yudaercsas Ha GaszoBom yposHe DPI'OC cpemHero obumiero oOpa3oBaHUsl C y4eTOM
crieln(UKNA 0OCBauBaeMO CIELIMATbHOCTH.

DTO BHIpAXKAETCS B COJAEPIKAHUU 00YUEHUH, KOJIUYECTBE YACOB, BBIACISEMbIX
HA M3YYCHME OTICIBHBIX T€M MPOrpaMMbl, NTyOUHE UX OCBOEHHs 00y4arollMMHUCs,
obbeMe M  XapakTepe MPAKTUYECKUX 3aHATHH, BUJAX  BHeAyJIUTOPHOH
CaMOCTOATCIBHON pabOThI CTYACHTOB.

B npouecce  peanM3aldd  COAEP)KAHUS ~ Y4EOHOM  JAMCLUILIAHBI
«EcTecTBO3HAHMUE)» 3HAYHUMO HU3YYEHHE pasaeiia «(DHBHKa)), KOTOpBIﬁ BHOCHT
CYIIECTBYIOLIUI BKJIaJ B CUCTEMYy 3HaHHMH 00 OKpy)KalolleM Mupe. DTOT pasjeln
ABJISETCS CHUCTEMOOOPA3yIOLMM JJIsl JAPYTHUX pas/esioB y4yeOHOH [AMCIUILIMHEI,
IIOCKOJIBKY (DHU3MYECKHE 3aKOHBI JIS)KAT B OCHOBE COAEPIKAHUSA KYpCOB XHMHHU H
OMOJIOTHH.

Ipu M3ydeHnn y4eGHOrO MaTepuana o XMMUH U GHOJOrMH 1enecoobpasHo
aKIEHTUPOBATh BHUMaHME OOYYAIOUIMXCS HA JKM3HEHHO BaXHBIX O0BEKTaX
MPHPOABI M OpraHu3Me dYejoBeka. OJTo ruapocdepa, atMmochepa u Ouochepa,
KOTOpPBIC paccMaTpHBarOTCA C TOYKH 3PEHHA XUMHUYCCKHX COCTABOB H CBOf’iCTB, Hx
3HAYEHUS JUIS JKM3HEJEeSTeIbHOCTH JIIOJIeH, 3TO COJAEpiKaHWe, OCBellaroniee pojb
BOKHENIINX XMMHUYECKUX IJIEMEHTOB B OpPraHM3ME YellOBEeKa, BOIPOCHI OXpaHbI
30POBbsl, MPOGUIAKTUKH 3a00NeBaHU M BpPEAHBIX IIPUBBIYEK, I1OCIEICTBHIA
U3MEHEHHUS Cpeibl OOMTaHUA YeTOBEKa /IS YeIOBeUeCKOMH LIMBHIH3ALMH.

3aMeTHOe MECTO B COAEPXKAHUM Y4eOHOH NUCLUILIMHBI 3aHUMAeT y4eOHBIH
MaTepua, HETOJbKO (OPMHUPYIOIIUI €CTECTBEHHO-HAy4YHYIO KapTHHY Mupa y
CTYACHTOB, HO H paCKprBaPOLHHﬁ INpakTH4YeCcKoe 3Ha4Y€HHE ECTGCTBCHHO-HaquLm
3HaHUN BO BcCex ccbepax KHU3HUCOBPEMEHHOI'O OGMCCTBa, B TOM YHCIE
BIYMaHUTApPHOMU cepe. ,

B wesnoM yuebHas aucimmumHa «EcTecTBO3HAHUEY, B CONEPKAHUA KOTOPOM
BEIyILI[HM KOMIIOHEHTOM SIBJISIFOTCS HAy4YHbIE 3HAHUS M Hay4YHbIC METOJbI IIO3HAHMS,
no3sossieT cGopMHpoBaTh y OOyHalOIIMXCA ILEJOCTHYIO €CTECTBEHHO-HAYYHYIO
KapTuny MHpa, HpOﬁYﬂ,HTB Y HHX OSMOUHUOHAJIBHO-LIEHHOCTHOEC OTHOIICHHUE K
M3ydyaeMOMYy Marepualy, TOTOBHOCTH K BbIOOpY HEHCTBUH oOIpeaeneHHOU
HAIPaBIEHHOCTH, YMEHHE KPUTHYECKH OLIEHWBAaTh CBOM M UYXHE IEUCTBUS U
MOCTYTIKH.

WurerpupoBanHoe  cojepkaHue  y4eOHOW  JAMCUMIUIMHBI  TIO3BOJISET
npernoaaBareisiM (GU3HUKH, XUMUKA U OUOJIOTHM COBMECTHO OPTaHU30BaTh U3y4YCHHE
€CTECTBO3HAHMA, HCIIOJIb3Ysd HMMCHOUIMECA YaCcTHBIE MCETOAMKH npernoaaBanu
npeamera. '

W3zyuenune oOieoOpa3oBaTebHON y4eOHOM qucHMILIMHBI «EcTecTBO3HAHKE»
3aBepIuaeTcsl MOJBEJeHHEeM MTOroB B Qopme auddepeHiupoBaHHOro 3avera B
paMKaX IPOMEXKYTOUHOI aTTECTAIMH CTYJEHTOB B NpOIECCE OCBOEHHS OCHOBHOM
OITOII CIIO ¢ noiyuerueM cpeanero odmero odpasosanus (IITICC3).



3. MECTO YYEBHOM JUCUUILJINHBI B YYHEBHOM ILIAHE

Vyebuas mucumiuiaHa «EcTecTBO3HaHKME» SBIACTCA Y4eOHBIM IPEIMETOM
obsi3aTenbHOM npeaMmeTHoi obnactu «EcrecTBeHHbIC maykim» OI'OC cpexnnero
ob1iero ooGpazoBaHusl.

B texnukyme peanuzyeMble 00pa3oBaTeIbHbIC IPOrpaMMbI CPETHETO o011ero
obpazoBanus B mpenenax ocsoeHus OITOII CIIO na 0aze ocHOBHOro oOuiero
obpasopanusi, yueOGHas  jguciumiuHa  «EcrectBo3HaHMe» — M3y4aeTcs B
o6meobpazosarensHoM 1ukie yde6Horo miana OITOIT CITO nHa 6ase oCHOBHOIO
o61ero o6paszoBaHus ¢ noaydeHneM cpejHero oduero oopazosanus (ITICC3).

B  yueGupix ruamax IIIICC3  mecro  y4eOHOW  AMCUMIUIMHBI -
«EcTecTBO3HAHME» BXOIMT B COCTAaB 0OLIMX 06I11e00pa30BaTe/bHBIX y4eOHbIX
JMCLMIUIMH 110 BbIOOPY, (GOPMUPYEMBIX M3 O0s3aTCIBHBIX MPEAMETHLIX obiactei
®I'OC cpensero obmero obpasosanms, g cmenuambHocred  CIIO
COOTBETCTBYIOIIEr0 MPOGHIIs MPodeccuoHaIbHOro 00pa3soBaHusL.

4. PE3VJILTATHI OCBOEHUSI YYEBHON JUCHUIIINHBI.

OcBoeHne cojepkaHuss  y4yeOHOM  AMCLMIUIMHBEL — «EcTecTBO3HaHME»
o0ecIeYnBaeT JOCTIKEHHE CTYICHTAMU CIEYIOLIMX Pe3yibmamaos:

* IUYHOCMHBIX:

—  yCTOIYMBBIA MHTEpeC K WCTOPUM M JOCTHKEHHMSAM B obnact
eCTECTBEHHBIX HAYK, UyBCTBO FOPAOCTH 3a POCCUNHCKHE €CTECTBEHHBIC HAYKH;

—  TOTOBHOCTb K MPOJIOMKEHUIO 06pa3oBaHus, MOBBIIIEHUIO KBaTH(DUKALKHI
B M30paHHO NpodecCcHOHAIbHON IeATeNFHOCTH C HCHOIb30BaHAEM 3HAHHH B
00J1aCTH €CTeCTBEHHBIX HaYyK; '

—  0OBEKTHBHOE OCO3HAHME 3HAYUMOCTH KOMIIETeHIMIl B obnactu
eCTeCTBEHHBIX HayK [ 4elloBeka M O0OIIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTHYECKHEe JIOCTKEHUs B 06nacTu (U3UKH, XUMMH, OHOJNOrMM ULl
[OBBIIIEHUSI COOCTBEHHOTO  MHTEIUIEKTYyalbHOrO pasBUTHA B  BHIOpaHHOM
pohecCUOHATBLHON JESITEIBHOCTH;

— YMEHHe  TpOaHANM3UPOBaTh  TEXHOT€HHBIC  IOCIEJACTBHA s
OKpY’KaroIeH cpesibl, ObITOBON U IPOU3BO/ICTBEHHON eSTEIbHOCTH Y€/I0BEKa,

—  TOTOBHOCTH CAMOCTOSITENHHO JOOBIBaTH HOBBIE MUl Ce0s €CTeCTBEHHO-
Hay4Hble 3HaHWS C MCIOJNB30BAHUEM JUIS OTOrO JOCTYIHBIX HCTOYHHKOB
UH(pOPMALIHH;

— yMeHHe YIpaBJIsTh CBOEH IO3HABATEJIbHOU JEATeTbHOCTHIO, IIPOBOJMTE
CAMOOIIEHKY YPOBHS COOCTBEHHOI'O MUHTEIIJIEKTYaIbHOTO Pa3BUTHS;

— yMEeHHE BBICTPauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMAH/IE 10
peleHuIo o0LMX 3a1a4 B 00J1aCTH €CTECTBO3HAHHUS;

* MEmanpeomMemmbolx:

— OBJIaA€HHE YMCHHIMH H HaBbIKaMH pPa3JIMYHBIX BHI0B HQBHaBaTeHLHOﬁ
NeSITEeIbHOCTH U1 H3yUYEHHs pa3HbIX CTOPOH OKPYIKAKOIIEro eCTECTBEHHOIO MHPa,;



— IpUMEHEHHEe OCHOBHBIX METONOB MO3HaHHMA (HAOMIONCHUSA, HAYYHOro
IKCIIEPMMEHTA) IJIsi H3YUCHHUs Pa3IMYHbIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHEI
MHpa, ¢ KOTOPHIMK BO3HMKAET HEOOXOJAMMOCTb CTAJIKUBATLCA B MPO(ECCHOHATBHOH
ctepe;

—  yMeHHE ONpeleNsTh LETW U 3a/1aud JIeATe]bHOCTH, BbIOMPATh CpeaCTBa
JUISE MIX TOCTHIKEHHUS Ha TIPAKTHKE;

— YyMEHHe HCIIOJNIB30BaTh pa3iUYHble MCTOYHHKH Ul IOJYyUCHHS
€CTECTBEHHO-HAYYHOM HMH(pOpPMAMK W OIEHHBATH €€ JOCTOBEPHOCTh IS
JOCTHIKCHUs MTOCTaBJICHHBIX LEJICH H 3a/1a4;

* HPEOMEMHBIX:

—  c(OPMHPOBAHHOCTh  MPEJICTABIEHUH O IEJOCTHOW COBPEMCHHOH
€CTECTBEHHO- HAYyYHON KapTHHE MHUpa, NPUpPOJAE KaK €IMHOM LIEJIOCTHOU CHCTEME,
B3aMMOCBSI3M 4eJIOBeKa, MNPHUPOIbI U oO0liecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX
Macmrabax Beenennoii;

— BIIaJICHWE 3HAHUAMH O HaMOOJee BaXKHBIX OTKPBITHAX M JOCTHKCHHAX B
00J1aCTH eCTECTBO3HAHMSI, MMOBJIMSBIIMX Ha BOJIOLMIO NPEJCTABICHUNA O NMPHPOJE,
Ha pa3BUTHE TEXHUKH U TEXHOJIOIHH;

—  cOpMHPOBAaHHOCTb YMEHHs NPUMEHATH €CTECTBEHHO-HAy4YHbIC 3HAHHS
JUIs OOBACHEHHS OKpYKAIOUIMX SBJIEHWH, COXpPAHEHHs 310pOBbs, O0OecredeHHs
0e30MacHOCTH  JKU3HENESTENIBHOCTH, OepeXXHOro OTHOLIEHUs K  IPUpOJE,
paIMoHaIBHOTO TMPHUPOJOINONB30BAHHUSA, a TAaKKe BBIIOJHEHHsS POJIM I'PaMOTHOIO
noTpeOuTeNs;

— chOpMHPOBAaHHOCTh INPEACTABICHUSA O HAYYHOM METOJAE ITO3HAHMS
OpUPOJBI M CpeJICTBAX W3yUeHHss MeraMmupa, MakpoMupa MW MHKpPOKIHMMATA,
BJIaJIeHHE TPHEMAMU €CTECTBEHHO-HAY4HbIX HAOMIOJEHHUMH, ONBITOB, MCCIIE€A0BAaHNH
¥ OLIEHKH JOCTOBEPHOCTH MOIYYEHHBIX pe3yJIbTaTOB,;

— BIIaJieHUE TOHSATUMHBIM armnaparoM €CTECTBEHHBIX HayK, IO3BOJIAIOIIMM
M03HAaBaTh MHP, Y4aCTBOBATh B JIMCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCaM,
MCIIONB30BaTh Pa3/InYHble HCTOYHHKH WHOOPMALIUU JUIS IIOATOTOBKH COOCTBEHHbIX
paboT, KpUTHYECKH OTHOCHThC K coobuienusm CMMU, coxepxammv HaydHYIO
HHGOPMALIHIO;

—  chOPMHPOBAHHOCTE YMEHUH TIOHHMaTh 3HAYMMOCTH  €CTECTBEHHO-
HAy4YHOTO 3HAHMs JUIS KaXIOro YejoBeKa, He3aBUCHMO OT ero npoecCHoHalIbHOM
NeSITeIbHOCTH, pa3iuyaTh (axkTbl U OIEHKH, CPaBHHUBATh OLICHOYHBIC BBIBOJE,
BUJIETh WX CBSI3b C KPUTEPHUSIMH OLEHOK M CBSI3b C KPUTEPUSMH C ONpPE/CIICHHON
CHUCTEMOM LIEHHOCTEM.



5. COJAEP)KAHUE YYEBHOH AUCHUTITHHDBI «ECTECTBO3HAHHE»
OU3UKA
Beeoenue

®usnka — (QyHIAMEHTalIbHAS HayKa O IpuUpojie. EcTecTBeHHO-HAYYHBIH
METO/1 ITO3HAHHsI, €r0 BO3MOKHOCTH H I'PAHHLbI IPUMEHHMOCTH.

E/IMHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BellecTBa BO BeeneHHoH. OTKpLITHA
B (hU3HKE — OCHOBA MpOrpecca B TEXHUKE U TEXHOJIOIUU IIPOM3BO/ICTBA.

Mexanuka

Kunemarnka. Mexanudeckoe apmwikenne. Cucrema orcdera. TpaekTopus
newkerns. Ilyte. Ilepemeinienue. PaBHOMepHOE TIPSIMOJIMHEHHOE [BHXXCHHE.
Cxopocth. OTHOCHTENBHOCTD MEXaHHYECKOTO JIBHIKEHHs. 3aKOH  CIIOJKEHHMS
ckopocteil. CpeaHsisi CKOPOCTH NP HEPABHOMEPHOM JBM)KeHHH. MrHOBEHHas
cKopocTh. PaBHOyCKOpeHHOE MpsiMoimHeiiHOe JBinkeHHe. Yckopenue. CBoOOAHOE
IaJeHHe Tell.

Muuamuka. Macca u cuna. B3aumoseiictsue teir. 3akoHbl AMHAMHUKH. CHITBI
B IIpUpOJIe. 3aKOH BCEMUPHOTO TATOTEHHS. :

3akoHbl coxpaHenusi B mexanuke. VImmysbc Tena. 3akOH COXpaHEHWs
uMIynbca. PeakTHBHOe JBIKeHHe. Mexanuyeckas —pabora.  MOIIHOCTS.
Mexanuueckas sneprusi. Kunerndeckas sneprusi. Kunerndeckas sHeprus u padora.
[ToTeHIManpHas HEpPrus B I'PABUTALMOHHOM TMoje. 3aKOH COXPAaHEHHs IMOJHOH
MEeXaHUYECKOU IHEPTHUH.

emoncmpauyuu
OTHOCHTEIEHOCTh MEXaHUYECKOIO JIBHIKECHHUS.
Bu/1bl MEXaHUYECKOTO JIBUIKEHHUS.
HepTHOCTS TEIL.
3aBHCUMOCTB YCKOPEHHUS Tella OT ero MacChl M CHIIBL, IEACTBYIONIEH Ha TEJIO.
PaBeHCTBO W  MNPOTHBOIOJIOXKHOCTH ~ HANpaBJeHWs  CWI  JCHCTBHA U
IIPOTHBOACHCTBUS.
HeBecoMoOCTb.
PeakTuBHOE JABHXKCHHE, MOJEJIL PaKEThI.
3MeHeHve SHEPTHHU TIPH COBEPIICHUN pabOThI.

Ilpakmuueckoe 3anamue
1) UccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI OT MACChI TeJIa.

OCHO6bl MOJIEKYNAPHOU (DU3UKU 1L MEPMOOUHAMUKU

MoJekyasipias ¢pu3Hka. ATOMUCTUYECKAs TEOpHUs CTPOEHHMs BEIICCTBA.
HaGmroneHuss M OMNBITHL, ITOATBEPIKIAIOLIHE ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE
BelecTBa. Macchl U pasMepsl MoieKyl. TeruroBoe JBHKEHHE 4YacTHI[ BEIIECTBA.
BpoyHoBckoe nBukeHue. MneansHpiii ras. TemmepaTypa Kak Mepa CpeIHeH
KHHETHYEeCKOM HEPruy YacTHIl. Y paBHEHHE COCTOSHUS U1€aJIbHOIO rasa.

Mone.m; AKHAKOCTH. HOBerHOCTHOB HaTAXKCHHEC H CMadyHBaHHE.
Kpucrannmuyeckure u amop(Hbie BELIECTBA.
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Tepmonunamuka. BHytpeHHss oHeprusa. Pabora © TEmIooTaadya Kak
CrocoObl M3MEHEHHUsI BHYTpPeHHell o3Hepruu. llepBbiii 3aKOH TEpPMOJIMHAMMKH.
TerutoBele MallIMHBI U UX TIPUMEHEHHE.

Jemoncmpayuu
JIBu>xeHne OpOyHOBCKHX HacCTHLI.

Huddysus.

SIBneHuUs: NOBEPXHOCTHOIO HATSIKEHUS] U CMAUUBAHUSL.
Kpucranisl, amopdHbIe BeleCTBa, JKUAKOKPUCTAIUIMYESCKHUE TeJIa.
M3meHeHnune BHYTPEHHENH HEPI UM TeJl Py COBEpLICHUK PaboThI.

OcHogbl 31eKmMpoOUHamMuKu

JaekTpocraTHka. B3aumozeicTBHe 3apsDKeHHBIX Tell. OJIEeKTPUYeCKUi
3apsAfA.  3aKOH — COXpaHeHHWsl  JJeKTpuyeckoro  3apsaa. 3akoH  Kyiona.
DIEKTPOCTaTUYECKOE MOJIe, €r0 OCHOBHbBIE XapaKTePUCTHKH U CBA3b MEKIY HHUMH.

IMlocrosinnbiii  TOok. [locTosinubiii oanexktpuyveckud Tok. Crura  TOKa,
HalIpsDKEHUE, 3JIEKTPUUYECKOe CONMpoTHBIeHHe. 3akoH Oma [uid ydyacTka Lenu U
T[IOJIHOU DJIEKTPUUECKOM LIEITH.

MaruuTHoe moJie. MarHuTHOE IONIe M €r0 OCHOBHBIE XapaKTEPHCTHUKH.
JlelicTBUe MAarHMTHOrO TIONIE Ha TPOBOJHHUK C TOKOM. 3akoH Awmrepa.
DNeKTpOoABHUraTellb. SIBJIeHUE 3EKTPOMArHUTHOM UHAYKIIUN.

Hemoncmpayuu
DIIeKTpHU3aLUs Tell.

B3auMopeiicTBue 3apsyKeHHBIX TEI.

HarpeBanue npoBOJHUKOB C TOKOM.

OmnsiT Opcrena.

B3aumoneiicTBrue NPOBOAHUKOB C TOKOM.

JlelicTBUE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
Pabora anexrponBurarens.

SIBieHMe JIEKTPOMArHUTHOM UHIYKLIUH.

Ilpakmuueckoe 3anamue

2) COopka BIEeKTPUYECKON LIeNMH M H3MEpeHHe CUJIbl TOKa M HalpsDKeHHs Ha ee
pa3IMYHBIX y4acTKax.

Koneboanun u eonnvi

Mexannyeckue kojaed0anust m BoaHbl. CBoOojaHbie konebanus. [lepuor,
YacToTa M aMIuTyaa kosebanuid. ['apmonuueckue koneGanusi. MexaHudeckue
BOJHBI M UX BHJBI. 3BYKOBbI€ BOJHBI. YJIBTPAa3BYKOBEIE BOJIHBL. YIIBTPA3BYyK U €r0
MCIIONIb30BaHKUe B MeIMLIMHE U TEXHUKE.

JIeKTPOMAarHHTHBIE KoJ1e0aHusl H BOJIHBI. CoOonHbIE
snekTpoMarHuTHele kosnebaHus. KoneGaTenbHBIM KOHTYp. OJIEKTPOMarHUTHOE
1oJie. DJIeKTpPOMarHuTHbIE BOJHBL. CKOPOCTh 9IEKTPOMArHUTHBIX BOJTH.



CBeTOBbIE BOJIHBI, PazBUTHe NpeACTaBieHUil O Tpupojie cBeTa. 3aKOHbI
OTpaKeHUs U MPEIOMIICHH CBETA.

MMemoncmpauuu
Kosiebauust MaTeMaTU4eCKOro U Mpy>KUHHOT'O MasiTHUKOB.
PaboTa aieKTporeHeparopa.
Hznyyenue v MpreM 3JIeKTPOMArHUTHEIX BOJIH.
Panuocssss.
Paznoxenue 0esioro cBera B CIEKTP.
WuTepdepennus 1 Au(pakius CBETa.
OtpakeHue U NpeJoMIIeHHe CBETA.
OnTuueckue NprOOPBHI.

Ilpakmuueckue 3auamus

3) Hsyuenue xosebaHuii MaTeMaTHYECKOTO MasiTHUKA.
4) Wzyuenue untepdepeHIUU U IU(PpaKiuu CBeTa.

Dnemernovl KEAHMOGOU (PUUKU

KBauroBbie  cBoiicrBa  csera.  KsanrtoBas  rumoresa  [lnanka.
doroanekTpudeckuii 3G Pexr.

dusuka atoma. Monenu crpoenus aroma. OnelT Pesepdopaa.

du3znka ATOMHOro sApa W 3jaeMeHTapHBIX 4YacTuu. CocTaB ¥ CTPOCHHUE
aTOMHOro sapa. PajuoakTHBHOCTH. Pa/joaKTUBHBIE M3IyYeHUs] U MX BO3/CHCTBHE
Ha JKUBbIE OpraHU3MBI. '

Jlemoncmpauuu
doroaddexr.
DOTOIIEMEHT.
Nznyuyenue nasepa.
JIunelyaThle CIIEKTPHI PA3TUYHBIX BEIIECTB.
CyeTYMK HOHU3UPYIOIIUX U3ITydeHHH.

Bcenennas u ee r80nouus
Crpoenne u pazputue Beenennoii. MoJens paciuupsromieics: BeeneHHOM. |
6.2. TMpoucxoxnenne Conmeunoii cucrembl. CoBpemenHas (usndecKas
KapTHUHA MUpa.

XUMUA
O6uan u HeOP2AHUNECKAA XUMUA
Beeaenue
XuMuueckass KapTHHa MMpa Kak COCTaBHash 4acTh €CTECTBEHHO-HAYYHOH
KapTHHBI MEpPa. POJIb XMMHH B )KM3HH COBPEMEHHOI0 001IECTBA.
[IpuMeHeHHe IOCTHKEHUH COBPEMEHHOM XHMHM B TI'yMaHHTapHOH chepe
JICATEJIBHOCTH 00111eCTBa.
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Xumudeckoe comepxanue yuebHOM mucuuruivHbel «EcerecTBosnanue» npw
ocBoenuu crnenuansHocteit CITO conuanbHO- SKOHOMUYECKOrO0 U T'YMaHUTapHOIO
npodunei npopeccHoHaATEHOro 00pa3oBaHHUs.

OcHogHble NOHAMUA U 3A4KOHbI XUMUU

IIpeamer xumun. BemectBo. Atom. Monekyna. XUMUYECKUN 3JIEMEHT U
Gopmsl ero cyiectBoBanus. [IpocThie U CII0KHEIE BeIlleCTBa.

OTpaxkeHHe XHMHUYECKHX CIOKETOB B IIPOM3BEACHUAX XYHA0KECTBCHHOM
JIMTepaTyphl U UCKYCCTBA.

Hemoncmpayusn
Habop Moneneit aTOMOB ¥ MOJIEKYI.
N3mepenne BemiectBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB U MOJIEKYIL.
OTHOCcHTE/NbHBIE aTOMHasi M MoOJIeKyJisipHasi Macchbl. KosMyecTBO BeulecrTsa.
IlocrosHHas Aoranpo. MoussipHas Macca. 3akoH ABoraapo. MoOSpHBEIH 00BeM
ra3os.
KonuyecTBeHHblEe M3MEHEHUS! B XUMHM Kak YacTHBIM Clydali 3aKOHOB Iepexoja
KOJIMYECTBEHHbIX H3MeHeHUH B KauecrBeHHble. M.JI. JIOMOHOCOB — IepBbIH
PYCCKUH YHUBEPCHUTET.
WUnmocTpanuu 3akoHa CoXpaHeHHus: MacChl BEIeCTBa.

ITepuoouueckuit 3axkon u Ilepuodouueckas cucmema XUMUUECKUX
ynemenmos /I.U. Menoeneesa

OrkpbiTHe  Ilepuoamveckoro  3akona. Ilepuoamueckass  cucrema
xuMu4deckux snemenToB /.M. Menneneena.

3navenne Ilepuoauueckoro 3akoHa U [lepuojuyeckoid  CUCTEMBI
XuMH4YecKux oaiieMeHToB .M. Menzaeneesa s pa3BUTHUS HAyKW U ITOHUMaHUS
XUMUYECKOH KapTHHBI MUpa.

JI.U. MeHnieneeB 06 06pa3oBaHuy ¥ rOCY1apCTBEHHOMN MOJIUTHKE.

Hemoncmpauusn
Paznuunble ¢opmer Ilepuonmdeckoit cucTeMbl XUMHYECKHX 3neMmeHToB JIM.
Menneneena.

Cmpoenue gemecmea
KoBanenTHasi cBsi3b: HenonsipHas u nosuspHas. MonHas cBa3b. KatnoHsl u
aHUOHBL. Metaiinyeckas ¢Bs3b. BogopoaHast ¢BsI3b.
Hemoncmpayusn
OO0pa31ibl BEIIECTB M MATEPHUAJIOB C Pa3IMYHBIMHU THIIAMH XUMUYECKOW CBSI3H.

Booa. Pacmeopui
Boaa B npupoae, ObITy, TexHuke W Ha npousBojacrTBe. Dusnueckue u
XMMHY€ECKHE CBOMCTBA BO/Ibl. OnpecHeHne BObl. ArperaTHbIe COCTOSHHA BOJBI U €€
[IEPEXOobl U3 OHOI'O arp€raTHOro COCTOSAHHUA B JPYTOE€.

13



Hemoncmpayus
Dusnueckre CBOHCTBA BOJIBI: TOBEPXHOCTHOE HATSIKEHHE, CMaYHUBaHHE.

Xumuueckue peakuyuu
Ionsitue 0 XxuMuveckoii peakuun. THIlbl XUMUUeckux peakiuii. CKOpocTh
peakiMu U (haKTOpbl, OT KOTOPEIX OHA 3ABHUCHT.
Hemoncmpayuu
XUMHUYECKHE PEaKIUH C BBIACICHHUEM TEIIOTHI.

Heopzanuueckue coeounenus

Knacenpukauusi Heopranuueckux coeJHHeHHIl H X cBoiicTBa. OKcupl,
KHCJIOTBI, OCHOBAHHS, COJIH.

ITousirue 0 rujaposmse coseii. Cpena BOIHBIX PacTBOPOB COJIEi: Kucras,
HeWTpasibHas, 1e04Has. BogopoaHsrit mokaszarens pH pacTBopa.

Meranabl. O6upe ¢usnyecke W XUMHMYECKHE CBOMCTBA METALIOB.

Hemerannebl. O01mas XapaKTepUCTHKA IIABHEIX ITOATPYIIT HEMETAIIOB Ha
puMepe rajoreHoB. OKUCINTENbHO-BOCCTAHOBUTEIBHBIE CBONCTBAa HEMETALIOB.

BaxHeliue COEMHEHHMS METAUIOB KM HEMETAIOB B IPUPOJE H
XO03sMCTBEHHON JIeATEIbHOCTH YeJIOBEKA.

Mertaiel ¥ CriIaBel Kak XyJo)KecTBEHHBIH Martepual. CoelMHeHHEe METAIIIOB
KaK COCTaBHas 4acTh CPEACTB W300pa3HTENbHOr0 MCKyccTBa. HemeTamnsl U ux
COC/IMHEHMS KaK COCTaBHasl YaCTh CPEACTB U300Pa3UTETHLHOTO HCKYCCTBA.

Jemoncmpayuu
BzarMojelicTBre MeTalIoB ¢ HeMeTaJulaMu (LHHKA ¢ CepOil, alliOMUHHS C HOIOM),
pPacTBOpaMH KHUCIIOT U IIEJTOYEH.
["'openne MeTamioB (LIMHKA, jKeJie3a, Marius) B KUCIOPOJIE.
B3auMo/IeliCTBHE A30THONM M KOHIEHTPHUPOBAHHOW CEPHOM KHUCIOT C MEIBIO.
BoccranoBuTenbHbIE CBOMCTBA METAILIOB.

IIpakmuyeckue 3anamusn
5) Onpenenenue pH pactBopa couei.
6) BsaumonelcTBHE MeTaJIOB C pACTBOPAMHM KUCIIOT U COJIEH.

Opzanuueckaaxumus

OcHoBHBIE NOJIOKEHNSI TEOPHH CTPOEHHS OPraHHYECKHX COeJHHEeHHI.
MHuoroo6pasue opranudeckux coeauHenuii. [IoHsATHE H30MEPHH.

Yraesopopoanl. IlpenensHple u HenpeneNnbHbIE YIIeBOAOpOAbl. Peakius
nomMepu3anyi. IIpupoHble HCTOYHMKM YIIIEBOAOPOIOB. YTIEBOJOPOIABI KAk
OCHOBa  MEXIYHApOAHOIO  COTPYAHHMYECTBA U  BAXHEUIIMHA  HUCTOYHUK
(opmupoBanus 6roxera PO.

Kucnopoaconep:xammne  opranmuyeckue  Bemecrsa. [IpeiacraBurenn
KUCITOPOJICONEPHAIUX OPraHMYEeCKUX COCAMHEHMIM: METHJIOBBIA H OTHJIOBBIH

CIUPTBI, ITMLEPUH, YKCYCHas KucaoTa. JKupsl Kak ciokHble d(HpHL.



AJIKOTOIIM3M ¥ €r0 OTPaKE€HUE B MPOU3BEICHUSIX XYI0XKECTBEHHOMN JINTEPATYPhI U
1300pazUTeNLHOTO HCKYCCTRA.
YrieBoabl: T1I0K03a, KpaxMall, [eJUI0II03a.
A3oTcoeprkaliue OpraHu4ecKue coeJnHeH sl.
AMMWHBI, aMUHOKHCJIOTBI, Oenku. CTpoeHue u Guonorndeckast pyHKIUsi GENKOB.
Ilnactmacesl u  BoslokHa. [loHsTHEe O IUIAaCTMAaccaX M XMMHYECKHX
BOJIOKHAX. HarypasbHble, CHHTETHUCCKHE M HCKYCCTBEHHBIE BOJIOKHA. [Ipumenenue
NONUMEPOB 8 NPUKNAOHOM U KIACCUHECKOM U300PA3UMENbHOM UCKYCCMEE.
Hemoncmpayuu
[lomyyenne sTMIeHa M €ro B3aUMOJEHCTBHME C PACTBOPOM IEPMAHTraHATa KA,
OpOMHO#1 BOJIOIA.
KayecTBennas peakuusi Ha TIIHIEPHH.
L{BeTHBIe peakiuu O€IKOB
Pa3nuyHble BUBI J1aCTMAcC ¥ BOJTOKOH.

Xumus u sicusmo

XUMHSI M OpraHM3M 4e/oBeKa. XHMHUYECKHE OIEMEHTHl B OpraHH3Me
yenoBeka. OpraHuyeckne W HeopraHuuyeckue BpemiectBa. OCHOBHBIE JKU3HEHHO
HEOOXO/MMbIE COENMHEHHA: OCNIKH, YIJIEBOJIbI, KUPBI, BUTAMUHEL YTIEBOLBI —
IIaBHBIM HCTOYHWK SHEPTHH OpraHu3ma. Poiib KHpoB B opranusMe. XoIecTepHH 1
€ro poJjib B 3JT0POBhE YEIOBEKA.

MunepanbsHble BellecTBa B INPOAYKTAaX IMTAHUS, ITHIIEBBIE 10GABKH.
COanmaHcHpoBaHHOE TUTaHUE. '

Xumus B 0bITy. Boja. KauectBo Bosbl. MoOMOIIHe W YUCTSIIHE cpezcTBa.
[IpaBuna 6e3onacHol paboThI CO cpecTBaMU GBITOBONH XUMHUH. .

Pontb XUMUYECKUX J]IEMEHTOB B )KU3HH pacTeHHi. Y 100peHus. XuMU4ecKue
Cpe/ICTBa 3allUThl paCTEHHH.

BN OJIOI'UsI

buo/I0rusi — COBOKYNMHOCTHL HAYK 0 sKHBOI npupoae. MeToabl Hay4YHOTo
NO3HAHUS B OHOJIOrHH.

)KvBas npuposna kak 0ObeKT u3ydeHus OUOIOTMH. MeTobl MCCile0BAHUS
KMBOH TIpUpO/IbI B Ouonorun. Onpenenenue u3HU (C MPUBIEYEHHEM MaTepUaa
M3 pa3zesioB GU3UKU U XUMHUHK). YPOBHH OPraHU3al{H )KU3HH.

Hemoncmpayuu
YPpoBHU OpraHU3aIiH KH3HU.

MeTo/1b1 H03HaAHUS! XKUBOM [IPUPOJIBI.



Knemka : _

Ucropus msyuyenusi kiaerkn. OCHOBHBIE MOJOXEHHS KJIETOYHON TEOPHH.
Knetka — CIpyKTypHO-QYHKIMOHAlIbHAS (2JIeMeHTapHas) eJWHMIA IKU3HU.
Crpoenue kineTku. lIpokapHoTel U SYKapHOTBl — HU3LIME M BBHICLIME KJIETOYHBIE
opraHu3Mbl. OCHOBHEIE CTPYKTYpPHBIE KOMITOHCHTBI KJICTKH 3yKapuoT. Kierodnoe
sapo. OyHKUMsA AApa: XpaHEHHe, BOCIPOM3BEACHHE M Iepejiadya HaclleACTBEHHOM
MH(OPMALMHK, PEryIsanus XMMUYECKOM aKTUBHOCTH KiIeTKH. CTpyKTypa U (pyHKIMH
XpOMOCOM. AyTOCOMBI U IOJIOBBbIE XPOMOCOMBEI.

buosoruyeckoe 3HaueHHe XHMHYECKHX JjeMeHTOB. Heopranmveckue
BeIlleCTBA B COCTaBe KJIETKU. Pomp BOABI Kak pacTBOPHUTENS MW OCHOBHOIO
KOMITOHEHTa BHYTPEHHEHN cpe/ibl opranu3MoB. Heopranuueckue HOHBI. YTIIEBOIBI U
nunuasl B Kietke. CTpykTypa u 6uonorndeckue GyHKUMU OEIIKOB. AMUHOKUCIIOTHI
— MOHOMepkhI OenkoB. CTpoeHUe HYKIIEOTHIOB H CTPYKTypa nonHHymeomnHHX
nereit JIHK u PHK, ATO®.

Bupycel n 6akrepnogaru. Heknerounoe crpoenue, sKM3HEHHBIN [IUKII U €10
3aBUCUMOCTb ~ OT  KJIETOYHBIX (GopM OKH3HH. Bupycsr — Bo3Gyaurenu
MHGDEKIMOHHBIX 3a00JieBaHuUil; TOHATHE 00 OHKOBUpYcaX. Bupyc uMmyHonebunuTa
denoseka (BUY). Ilpodunaktuka BUY-nHpeknumy.

JHemoncmpayuu
CrtpoeHue MosieKyIbl Oenka.

Crpoenue monekynsr JIHK. Ctpoenne kieTkw.
CrpoeHne KIeTOK IPOKapHOT U DYKApHOT.
Ctpoenue Bupyca.

Ipakmuueckue 3anuamus
7) HaGmogeHue KIETOK pacTeHHil U SKMBOTHBIX IT0JI MHUKPOCKOIIOM Ha TI'OTOBBIX
MHUKpOIIpenapaTax 1 Ux OlrcaHue.,

8) CpaBHeHMe CTPOEHHS KIIETOK PACTEHUI W KUBOTHBIX.

Opzanusm

Opranusm — exquHoe 1enoe. MHoroo6pasue opraHiu3MoB.

OO6MeH BellecTBOM U JHEPrHel ¢ OKpyKalolled cpeloi Kak HeoOXOomuMoe
YCJIOBHE CYIIECTBOBAHUS JKUBBIX CHCTEM.

CriocoGHOCTh K CaMOBOCIIPOU3BEICHHIO - OJJHA M3 OCHOBHBIX OCOOEHHOCTEM
)KUBBIX OpPraHM3MOB. JlesieHue KIETKHM - OCHOBA pOCTa, PA3BUTHSI U PA3MHOMXKEHHUS
opranu3MoB. becrionoe pasmHOKeHuMe.

[TonoBo#t mpomecc u mosoBoe pasmHokenue. OIIOJOTBOPEHHE, €ro

Ouonorudeckoe 3HaYCHHE.

Ilonstne 06 MHAMBHUAYAIBHOM (OHTOTreHe3), SMOPUOHATILHOM (IMOpHOreHe3)
U TOCTOMOPHOHAIBHOM pa3BUTHH. VHIWBHyallbHOE pa3BUTHE 4YEJIOBEKA M €ro
BO3MOJKHBIE HAPYILLIEHHUS.

O6mme nmnpeacTaBiaeHHsi O HACJEJCTBEHHOCTH U  HM3MEHYHBOCTH.

['eneTuueckas TEPMUHOJIOTHA M CHMBOJHKA. 3aKOHOMepHOCTH HacJIeJ0BaHHAA.

16



Hacnenosanne npusHakoB y 4enoseka. [lojtoBble XpoMOcOMEI.  ClemIeHHoe ¢
nosoM Hacienosanue. Hacnencrsenusie Gonesnu dYenoseka, UX TPUYMHBl H
npodunaktrka. CoBpeMeHHbIe MPEICTABICHHUS O TeHe U FeHOMe.

I'eneTnyeckne 3aKOHOMEPHOCTH M3IMEHYHBOCTH. Kiaccuduxauus dopm
M3MEHYMBOCTHU. BiinsiHie MyTareHOB Ha OpPraHu3M YesloBeKa.

Ilpeamer, 3apaun u Metoabl cesekumu. | eneTHueckue 3aKOHOMEPHOCTH
cenexunn. Yuenne H.M. Basunosa o ueHrpax MHOrooGpasus u IIPOUCXOXKIEHHS
KyJIbTYPHBIX pacTeHUH. buotexHomnorus, ee qocTrxkeHus, IIEPCIICKTUBEI PA3BUTHS.

Hemoncmpayuu
OOMeH BellecTB U IpeBpalleHye YHEPTHHU B KIETKe.

Jlenenue xnerku (MUTO3, Meiio3).

CrocoGk! 6ecronoro pa3sMHOKeHHSL.

OrmtoioTBOpeHye y pacTeHuit i JKUBOTHBIX.

WHmBuyansHoe pa3sBuTHe oprannima.

Hacnencreennsie 6one3nu yenosexa.

Binsinuie ankoronusma, HapkoOMaHHH, KYpeHHs Ha HACTEICTBEHHOCTD.
MyTaium.

Moudukanmonnas n3MeHYIHBOCTS.

LleHTpBI MHOrOOGpasus U MPOUCXOKICHHS KyJIbTYPHBIX pacTeHui. MckyccTBeHHBIH
oTbop.

Hccnenopanust B 06aacti GHOTEXHOIOTHH.

Ipakmuueckue 3anamusn
9) Pelenne sneMeHTapHBIX FeHETHYECKHX 3a/1aY.

10) AHanus u oueHka THUECKHUX aCIeKTOB Pa3BUTHS HEKOTOPBIX UCCJICIOBAHUN B
OMOTEXHOJIOTHH. '

Buo

IBOIOLMOHHASL TEOPHSI M ee poJib B (HOPMHPOBAHUHU 'COBPEMEHHOIA
CCTECTBCHHO-HAYYHOH KapTWHbl Mupa. Bux, ero kpurepum. ITomymsimms kak
CTPYKTYpHas €IMHWIA BMAA H 3BOMIOUMH. CHHTETHYECKas TeOpHs DBOJIOIHH.
JIBIOKYLIKME CHJIBI SBOITIOIMM B COOTBETCTBHH C CHHTETHYECKOI TEOpHEN JBOJIIOLIHH
(CTD). I'enetnueckue 3aKkOHOMEPHOCTH IBOMOLUOHHOTO nporiecca.

Pesynbrater spomouun. Coxpaxenne MHOTrooOpasusi BHIOB KaK OCHOBa
YCTOHYHBOTO pa3BUTHsI GHochepsr. ITpuanHen BBEIMUPaHUA BHJIOB. bHomoruueckuii
Iporpecc u 6HOTOTHYECKUi perpecc.

I'unoTesbl MpoHCxoxKAeHns KU3HH. YCIOKHEHHE SKUBBIX OpPraHU3MOB Ha
3emie B IpoLEcce 3BOIIOIMUH. AHTpOIIOTEHE3 W ero 3aKOHOMEpHOCTH.
JlokasaTenbcTBa  poicTBA  yesoBeKa ¢ MJIEKOMUTAIOIMMUMHY  YKUBOTHBIMH.
Okonoruyeckue  (GaKTOpEI AHTPONOreHe3a:  yCJIOXHEHHE  IOIYJISIIMOHHON
CTPYKTYPBI BHZA, H3rOTOBJICHHE OPYAMH TpyZHa, MEpexoJ] OT  PACTHTENHHOTO K
CMBLII&HHOM}’ THITY ITHTAQHHS, HCIIOJIb30BaHue orHasa. llosBiieHue MBICJIUTEIIBHOU
ACSTCIBHOCTH U Y/ICHOPA3NeNIbHOM peyH. [Iponcxokaenne yenoBeyeckux pac.
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Hemoncmpayuu
Kpurepuu Braa.
[omynsauus - cTpykTypHas emHmMLA BA, €IMHUIA SBOITIOLHH.
JIBHIKYILIHE CHIIBI SBOJTIOLIMH.
BosuynkHoBeHne 1 MHOrOOGpasue npucnocoGIeHHil y OpTraHUu3MOB.
Penkue u ucuesaromme BUIBI.
JIBHXKYIIHE CUITBI aHTPOIIOreHesa.
[Iponcxorxkienue yenoseka i 4e0BeYECKHX pac.
Ilpakmuueckue 3anamusn
11) Onucanue ocobeii Buaa o MOP(OIOrHYecKOMy KPUTEPHIO.
12) Ananus v oleHKa pasjin4HbIX TUIOTe3 IPOHCXOKICHUS KH3HH.
13) AHanus 1 olleHKa pa3IMYHBIX THIIOTE3 IIPOUCXOKICHHS YelIOBEKa.

IKocucmemor

IpeaMer W 3amaud JKOJOrMH: yueHHE 06 SKONOTHUECKHX (axTopax,
YHdeHHE O COO0IIeCTBax OPraHM3MOB, yueHue o Guochepe.

IKoornyeckne GaKTopbl, 0COGEHHOCTH UX BO3AEHCTBHA. DKOIOIHIeCKAs
XapakTepucTuka Buaa. [Tonstue 06 skonormueckmx cucremax. Ilerm [IUTAHUS,
TpOoUYecKre YpOBHH. BHOreoIeHo3 Kak SKOCHCTEMA. buonenoz u Guoron kak
KOMITOHEHTBI OHOreoIeHo3a.

buocdepa-riodanbnas skocucrema. VYuenume B.U. Bepnanckoro o
Ouocdepe. Poib KUBEIX OpraHH3MOB B ouoctepe. buomacca. Buonoruueckuii
KpPYrOBOpOT (Ha mpuMepe KpyroBopora yriaepona). OCHOBHBIE HalpaBIICHUs
BO3JICHCTBHUS YesIoBeKa Ha GHochepy.

Tpanchopmauusi ecTecTBEHHBIX IKOTOrHYECKHX CHCTEM. Ocobennoctu
arpo3KOCHCTEM (arpoLeHO30B).

Hemoncmpayuu
Oxonorudeckre GakTOPhI U UX BJIMSHHE HA OpTraHU3MBI.

MeXBHIOBbIE OTHOLICHHUS: TAPA3UTH3M, XHIHAYECTBO, KOHKYPEHIHS, CHMOHO3.
SIpyCHOCTB PaCTUTEILHOrO COOOIIECTRA.

Kpyrosopot yrieposna B 6uocdepe.

3anoBeTHUKYM M 3aKa3HUKK Poccum.

Ilpakmuyeckue 3anamusa
14) CocTaBnenue cxem nepeaun BEmECTB U 9HEPruH (Lernei mUTaHus).

15) CpaBHuTenpHast xapakTepucTHka [IPUPOAHBIX DKOCHUCTEM U arpo3KOCHCTEM
CBOEH MECTHOCTH.

16) Pemenue sxonornueckux 3amau.

17) Ananus u oueHka nociencTsuii co6CTBEHHOM JESTETBHOCTH B OKPYIKaIOIIEH
cpeze, rinobanbHBIX SKOIOrHYECKHX TIPoGieM U IIyTel UX perueHusl.

IKeKypcuu
MHuoroo6pasue Buj0B. Ce30HHBIE H3MEHEHUS B npupone  (OKpeCTHOCTH
npodeccronanbHOM 00pa30BaTEIbHOM OpraHu3aluu). '
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EcTecTBEHHbIC M HCKYCCTBEHHBIC IKOCHCTEMbI (OKPECTHOCTH NPO(ECCHOHAIBHOM
00pa3oBaTeIbHON OpraHu3al|H ).

[MPUMEPHBIE TEMBI PE®EPATOB (IOKJIAJIOB),
WH/IUBUTY AJIHBIX TIPOEKTOB -

* Marepus, GopMmbI ee IBIKEHNS U CYIECTBOBAHMSI.

* Tlepseiii pycckuii akagemMuk M.B. JIoOMOHOCOB.

* HckycerBo u npouecc nmo3Hanus. OuU3nka U My3bIKalbHOE HCKYCCTRO.

* l[BeTomy3HBIKa.

* ®u3uKa B COBPEMEHHOM LIMPKE.

*  Du3MYECKHE METOMBI MCCIEN0OBAHMS MaMSITHHKOB MCTOPHH, ApXUTEKTYPHl M
IIPOX3BE/IEHUH UCKYCCTRBA.

* Hayuno-TexHHYeckuii mporpecc ¥ MpobIeMbl IKOJIOTHH.

* buorexnonorus u rennas umxenepus — texuosornn XXI Beka. .
* HanoTexHonorus Kkak IPHOPHTETHOE HANpPABIEHHWE pPA3BUTHS HAYKH W
npousBoAcTBa B Poccuiickoit Menepanuu.

¢ Oxpana okpysKarommei cpejisl 0T XUMHYECKOTO 3arpsS3HEHHUSL. -

* PacTBOpsI BOKpYT Hac.

* YcrpaHeHHue KECTKOCTH BOJBI Ha IPOMBILIEHHBIX TTPETPUSTUSX.

* Hcropust BO3HUKHOBEHHUSI M Pa3BUTHSI OPrAHMUECKOM XUMUH.

*  VrneBoasl U UX POk B XXUBOM NpHpoIe.

* JKupbl KaK NPOIYKT MUTaHHUS B XUMHYECKOE ChIPhE.

* Hexsarka nponoBonsCTBHs Kak riobaibHasi mpobiieMa YeloBeYecTBa U MyTH
ee pelIeHusl.

* CpexctBa rurMeHbl Ha OCHOBE KHCJIOPOJACOAEPIKAIIMX —OPraHHYECKHX
COeJIMHEHUM.

* CHHTEeTHYECKHEe MOIOIIKE CPEICTBA: I0CTOMHCTBA U HEJOCTaTKH.

* Jlebuuur Genka B THINEBBIX NPOJYKTaX W €ro IpPeoJojieHHe B paMKax
r7100aIbHON NMPOJI0BONIBCTBEHHOI Hporpammsl. B.U. BepHazckuit u ero yueHue o
6uocdepe. | '

* Hcropus u pa3BuTHE 3HaHHUI O KIIETKE.

* OKpysxarolas 4ejoBexa cpejia 1 ee KOMIIOHEHTBL: Pa3jIiiHble B3ITIAIbl HA OJHY
npooemy.

¢ Tlonmynsuums kak eauHUIE GHOJOTHYECKOH IBOTIOIHH.

* [lomynsums kak sKoJOruYecKas eIuHUIIA.

* CoBpeMeHHbIe B3IJisi/bl Ha GHONIOTHYECKYIO YBOJIOLHMIO.

* CoBpeMeHHBIe B3IIISIIBI Ha IPOUCXOXKICHHE YeT0BEKA: CTONKHOBEHHE MHEHHIA.

* CoBpemMeHHbIe METO/IbI HCCIIEIOBAHUS KITETKH.

* Cpeasl 06MTaHUS OPraHM3MOB: IPUYMHEI PA3HOOOPA3HSL.
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6. TEMATUYECKOE IIVIAHUPOBAHUE C OIIPEAEJEHUEM

OCHOBHBIX BHUIOB VYUEBHOM JNESITEJILHOCTHU
OBYYAIOIINXCSI

IIpu peanusauuu cozepxanus obeobpazoBaTebHON Y4eOHOM AUCLUIUTHHBI
OV/]1.06 «EctectBo3Hanue» B npenenax ocsoennst OITOIT CITO Ha Gasze 0CHOBHOTO
obuero o6pa3oBanus ¢ MOMydYeHHeM cpefHero obmiero obpasosanus ([ITICC3)
oOs3aTeNbHAs ay[MTOPHAst Harpy3ka OOYyYalOIIMXCsl, BKJIIOYAs IPAKTHYCCKHE

3aHATUACOCTABIISICT 108 4acoB. YyeOHbIM [JIaHOM  BHeay/MTOpHAas
camocTosiTeNbHas paboTa CTYI€HTOB He MPeayCMOTpeHa.

6.1. Temarnyeckmii nian o6weoOpazoBaTebHON Y4eGHON AMCHHILUIHHDI

OVY/1.06 EctecrBo3nanue
Kosnuectso 4acos ayauropnoii
No MagkcumagabHas Harpy3Ku
__ HauwenoBanue pasnenos u rem y4yeOHast P | p——
Harpyska €CKHX padoTb
Puzuka 48 40 8
Brenenue 2 2
i Mexanunka 12 10 ' « 2
2 OcHOBBI MOJIEKYJISpHOIT GHU3UKH U 10 10
TePMOINHAMHKH
3 OCHOBBI 3JIEKTPOAMHAMMKH 14 10 2
4, KoneGanust u BonHbI 6 o) 4
. ONIEeMEHTBI KBaHTOBOI (DH3HUKH 4 4
6. Bceenennas u eé spomonus 2 P
Xumus 30 26 4
Bsenenne 2 2
1, Obmas u Heopranuyeckas 18 14 4
XHMHHA
OCHOBHBIE OHSATHS U 3aKOHBI 2
XUMHH 2
[TepuomyecKkuii 3aK0H u 2
Ilepuoandeckas cucrema ’
XUMHYECKuX 3remenToB JI. 1.
Menneneesa
Crpoenue Bemecrsa 2 2
Bopa. Pactsopsl 4 2 2
XuMHYecKHe peakiuu 2 2
Knaceuduxanusg Heopranuuecknx 2 5
COEIMHEHHUH U HX CBOMCTBA
Meranis! 1 HeMeTalIbI 4 ) 2
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2. Opranuyeckasi XHMHS. 8 8

OCHOBHBIE MTOHATHS &

OpPraHUYeCcKON XUMHUH H TEOPHA 5

CTPOCHHA OPraHUICCKMX

COEIMHEHUH

YTr1eBoIopoabl U UX IIPUPOIHBIE 2 )

UCTOYHUKHU

Kucnoponaconepxkaruue 2

OpraHHYecKHe COeIUHEHHUs e

A3oTcozepiKallue OpraHuvecKue 2 5

coequHeHus. [lomumepnt
3 XHMHS H KH3Hb 2 ) 2

XHMMHUS ¥ OpraHu3M YeIoBeKa 1 1

Xumus B ObITY 1 1
buoaorus 30 12 18
I Beenenue. buonorns — 1

COBOKYIIHOCTEL HayK O KHBOM 1

npupoze. MeTtonsl HAYyYHOTO

MO3HaHUS B OMOJIOTHH
2. Knertka 8 4 4
3. Opranunsm 8 4 4
4, Bun 6 6
3, DKOCHCTEMBI 6 2 -

Huddepennnposannmpiii 3auér 1 1

HUTOI'o 108 78 30

6.2. XAPAKTEPUCTHUKA OCHOBHBIX BU10B YYEBHOU
JAESATEJBHOCTU CTYJIEHTOB

Conepxanue XapaKkTepucTUKa  OCHOBHBIX  BHJOB  JIEATEIILHOCTH
o0yueHus CTYJEHTOB (Ha ypoBHE Y4eOHbIX JIeHCTBHIA)
PUBUKA
PasButue criocoOHOCTEH SICHO W TOYHO H3jaraTh CBOM
Beenenue MBICJIH, JIOTHYeCKH 0OOCHOBBIBATH CBOIO TOUKY 3DEHHS,
BOCTIPHHHMATh " aHA/IM3UPOBaTh ~ MHEHHUS
COOECeIHNKOB, MPU3HaBas MMPaBo JPYroro 4yejoBeKa Ha
uHoe MHenue. [IpuBeneHue nNPUMEPOB  BIMSHUS
OTKPBITHH B (DM3MKE Ha IpOrpecc B TEXHHKE U
TEXHOJIOTHH [IPOU3BOICTBA
Mexanuka
O3HakoMieHHe co criocobamMu OIHUCAHHUS
Kunemaruka

MEXaHHYEeCKOro  JBMJKEHHUS, OCHOBHOM  3amayeit
MexXaHUKU. V3yueHHe OCHOBHBIX (PM3HUYECKHX BEIHYHMH

KHHCMATHKH: TMEPEMEIICHNA, CKOPOCTH, YCKOPEHHS.




Habmronenue OTHOCHUTEJIBHOCTH MEXaHUYECKOTO
nsvkeHns.  DopmynupoBaHWEe  3aKOHA  CIIOXKEHUS
CKOPOCTEH. HccnenoBanue PaBHOYCKOPEHHOI'O
NPSIMOJTHHEHHOTO ABHKE€HHA (HA MpUMeEpe CBOOOIHOrO
najeHusl TeJl) U PaBHOMEPHOI'O [BMXKEHHS Teja I10
OKPY’KHOCTH. ITorumanue CMbICIIa  OCHOBHBIX
(pU3HYECKHX BEIMYHH, XapaKTePU3YIOLIUX PABHOMEPHOE
JBHKEHHE TeJla 110 OKPYKHOCTH

JAuHamuka

[lonumanue cMmbICia TakuxX (U3WYECKUX MOIeNeil, Kak
MaTepualibHas TOYKa, MHEepLUalIbHAs CHCTeMa OTCYeTa.
M3mepenre Maccel Tenma pasIMYHBEIME  CIIOCOOAMH.
M3mepenre cuin B3aMMOJIEWCTBHS Tel. BeluucneHue
3HAYEHHs YCKOpDEHHS TeNl IO W3BECTHBIM 3HAYEHUSIM
AEUCTBYIOIIMX CHJI M Macc Tell. YMEeHHEe pa3indaTh CHITy
TSOKecTd M Bec Tena. OOBSICHEHHWE U nNpuUBeJeHUE
IIPUMEPOB  SIBJICHMSI ~ HEBECOMOCTH.  IIpumeHeHue
OCHOBHBIX TOHSTHH, (OPMY] M 3aKOHOB AHHAMHKHA K
PELIEHUIO 33/1a4

3aKOHBI
COXpaHEHHS B
MeXaHHKe

OOpsicHeHHe peakTHBHOTO JIBMYKEHHS] Ha OCHOBE 3aKOHA
COXpaHeHusl UMIIYJIbCA. [IpumeHeHue 3aKOHa
COXpaHEHHs HUMILyJbCca JJI BBIYHUCICHHWS M3MEHEHUN
CKOpOCTeH Tell IIpH UX B3auMojelcTBUaX. Beraucienue
paboThl CHJI M U3MEHEHUSI KHHETUYECKON SHEPruy TeJa.
Beruncienne  NOTEHIMATBHONM  3HEPrHM  Tel B
I'PaBUTALIUIOHHOM rosne. XapakTepucTuKa
NMPOU3BOJMUTENBLHOCTY  MAlIMH W JABUTarelied ¢
HUCITOJIB30BaHUEM ITOHATHUS MOIITHOCTH

OcHOBBI MOJIEKYISIP

HOM (PM3MKH H TePMOAHHAMHKH

Mounekyasipuasn
(pusuka

dopmynupoBanue OCHOBHBIX MOJIOMEeHUH
MOJIEKYJISPHO-KMHETUYECKOH  TEOpHUH. BhINOIHEHHE
9KCIEPUMEHTOB, CITyXKaluX 000CHOBaHHEM

MOJICKYJISIPHO-KMHETHYECKOW  Teopuu. Habmonenue
OpOyHOBCKOrO  IBWKEHHSI ¥ siBIeHHS Iuddysum.
Ornpenenenyie nmapamMeTpoB BeIIECTBA B ra3000pasHOM
COCTOSSHMM Ha OCHOBAaHMM YpPaBHEHUS COCTOSHHS
uacanbHoro rasa. Ilpexcrasienue B Buje 1paduka
H30XOpHOro,  M300apHOTO M H30TEPMHYECKOIO
nporeccoB.  BeluMcnenue cpenHeil  KMHETHUYECKOM
SHEPrHM TEIUIOBOIO IBMKEHMSI MOJIEKYJI [0 M3BECTHOM
TEMIlepaType  BemlecTBa. VI3MepeHHMe  BIIaXKHOCTH
BO3/IyXa
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Tepmoannamuka

QKCHepHMeHT&HI}HOG UCCJIe/IOBAaHUE TEIJIOBBIX CBOMCTB
BellecTBa. PacueT KoJIM4YecTBa TEIUIOThl, HE0OXO0AUMOTO
JUISL OCYILECTBIIEHUS MpoLecca MpeBpallleHus BelecTsa
M3 OJHOIO arperatHoro cocrosiHusi B Jpyroe. Pacuer
U3MEHEeHHUs] BHYTpeHHeld OSHepruu Tes, paboTel H
MepeaJaHHoro KOJIM4eCTBa TEIUIOThI Ha OCHOBAHUH
MepBOro  3akoHa  TepMonuHaMuKH.  OOBsCHEHHME
INPUHLHXIIOB JICHACTBMS TEILJIOBBIX MalLMH

OCHOBBI IEKTPOAUHAMHUKHN

JNeKTpocTaTHKa

Brrancnenne CHII B3aUMO/ICUCTBHUS TOYECYHBIX
JJICKTPHYCCKHX 3apsAJ0B. Beraucnenue HanpsKEeHHOCTH
M IOoTeHHMalla DSIEKTPUYECKOro Iiojas OAHOTro H
HECKOJIBKHUX TOYCYHBIX 3aps10B. I/I3MepeHHe pasHOCTH
ITOTECHIIMAJIOB. HpI/IBe,HeHHe NpUMEPOB TPOBOIHUKOB,
JUBJICKTPHUKOB U KOHJIEHCATOPOB. HaGmonenue siBnenus
3JT€KTPOCT8TH‘ICCKOH HHOYKIHH H SIBIICHUA
MnoJIsipru3aln AHUBJICKTPHUKA, HaxoOsierocs B
SJIEKTPHYECKOM I10JIE

[HocTositnHBIN TOK

I/I3MepeHHe MOIIHOCTH SJICKTPHUYICCKOI'O TOKa.
HUsmepenne OJIC u BHyTpeHHEro COMNPOTHBICHHS
ucToyHuka toka. COOp M MCIBITAHUE DIIEKTPUYECKUX
Herneil C pasiHYHBIM  COCIHHCHHEM  IPOBOIHHKOB,
pacyer uxX napameTpoB

MarauTHoe noJie

HaOmronenwe  melicTBMs ~ MarHMTHOrO  IIOJIA  Ha
IIPOBOJIHUK C TOKOM, KapTUHOK MAarHMUTHBIX IIOJIEH.
@opMyJIMpoOBaHUe  [paBUjia  JIEBOM  pyKH  JUIs
omnpeJiesieHUs] HarpaBIeHus CHIIbl AMriepa. Beraucienue
CHJI, JEHCTBYIOUIMX Ha TPOBOJHHK C TOKOM B
MarHMTHOM II0Jle, OOBSCHEHHME TpPUHILIMIA JeHCTBUS
QJIEKTPOJIBUTATEIIS. Hccnenopanue SIBJIEHUS
3JIEKTPOMArHUTHON MHIyKLIUU

KoJie0aHusi 1 BOJIHBI

Mexanuueckue
KoJie0OaHus "
BOJIHBI

IlpuBeneHue 1puUMepoB KojedaTebHBIX JBHKEHUH.
WccnenoBaHne 3aBHCHMOCTH — IlepHofa  KoneOaHUi
MaTeMaTHYeCKOro MasTHHKA OT €ro JUIMHBI, MacChl U
aMIUTHTYBl ~ KoneOanmid. OnpenesieHHe  yCKOpPEHHS
CBOOOJIHOIO TajeHHs C IOMOIIBI0 MaTeMaTHYecKOoro
masiTHuKa. HaOmonenuwe koneOaHWid 3Bydallero Tena.
IlpuBeneHne 3HAueHHS CKOPOCTH PACIPOCTPaHEHUS
3ByKa B pa3NU4YHBIX CcpeJax. YMeHHe OObBsACHATH
MCII0JIb30BAHUE YIIbTPA3BYKa B MEULIMHE
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JJIEKTPOMATHHUT
Hble KoJieDaHusl
H BOJIHbI

Habmonenue OCLAJIOTPamMM rapMOHUYECKHIX
KosebaHuii cuiabl TOKa B uend. OObBSICHEHHE
[peBpallleH!s] SHeprud B HJACAIBHOM KolIeOaTelbHOM
KoHType. U3yueHue ycTpoiicTBa ¥ mpUHIMNA JeHCTBUS
TpaHcdopMaropa. Ananus CXEMBI rnepesayu
3JIEKTpOdHepruy Ha Gonbluue pacctosHus. [IpuseneHue
INPHMEPOB  BHJIOB  PAJUOCBI3U.  3HAKOMCTBO ¢
YCTPOMCTBaMH, BXOALUMMH B CHCTEMY paJudOCBsI3H.
Obcyxnenue 0COOEHHOCTEH pacrnpocTpaHeHust
painOBOJIH

CeeToBbBIEC
BOJIHBI

[IpumeHenrie Ha IpakTHKe 3aKOHOB OTPAXKEHUS U
NpeJoOMIIEHHs CBeTa IpH pelueHuH 3ajaa4d. Habmonenue
ABJIEHUA JU(PaKIMH M JUCIEPCHH CBETa. YMEHHUe
CTPOUTh M300paKeHUs MPEJMETOB, AaBaeMble JTHH3AMHU.
PacueT ontuyeckoit CHITbI JIMH3EI

J/1IeMeHThl KBAHTOBOH GH3HKH

KBanroBbie
CBOHCTBA CBeETa

Habmonenne ¢otosnexrpuueckoro sddexra. Pacuer
MaKCUMAJIbHOM KHHETUYECKOH SHEPIUHU 3JEKTPOHOB MPU

boroaddexre

duzuka aroma

DopmynupoBaHne Habmonenue
JIMHEWYaTOro M HENpephIBHOIO CIIEKTPOB. Pacuer
YaCTOThl M JUIMHBI BOJIHBI KCIyCKaeMOro CBeTa IpH
IIepEX0/IE aTOMa U3 OJIHOIO CTALIMOHAPHOI'O COCTOSIHUS B
npyroe. O6bsiCHeHUe PUHIUIA JEHCTBHS Jla3epa

nocrynaros bopa.

DU3HMKA AaTOMHOIO
sapa u
3JIEMEHTAPHbIX
YaCTHII

Habmronenue TpekoB anbga-yacTuil B kamepe Bunbscona.
Peructpanus siiepHbIX U3TyYeHHH C TTOMOINIBIO CYETUHMKA
['eiirepa. Pacuer »oHeprum CBSI3M ATOMHBIX  sIZEp.
[TonnManve LEHHOCTH HAYYHOTO TIIO3HAHWS MHpPA He
BOOOLIE JUI 4YeloBEeYecCTBA B IIEJIOM, a JUIS KaKIOro
o0yd4aronierocss JMU4YHO, LIEHHOCTHU OBJAJICHHS METOIOM
Hay4HOIO ITO3HAHMA JUIA JOCTHIKEHHUs ycrexa B JTF000M
BUJIE TIPAKTHYECKON /e TeTbHOCTH

Bcem_e_HH_aﬂ H ee IBOJIIOLUA

Crpoenne u

OO0mbsicHeHHe MoJieNy paciuypsitonieiicst Beenennoi

pa3BUTHE
Bceesiennon

IIpouncxoxkaenne Habmonenue 3Be3n, JIyHBI M IJIaHET B TEJECKOI.
Coaneunoii Habnronenue coHEeYHBIX MATEH ¢ TOMOIIBIO TEJIeCKOoIa
CHCTEMBbI

XMMuUs1
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Beenenune

PackpeiTie BK/Iaga XUMHYECKOW KapTHHBI MHpa B
CAMHYI0O  C€CTECTBEHHO-HAYYHYKO  KapTUHYy  MHpa.
XapaKTepUCTHKa XUMHUHU KaK NPOM3BOAMUTEIBHON CHJIBI
o01iecTra

Baxxkueiimue
XHMHUeCKHe
NOHATHS

YMeHue 1ath onpesie/leHHE U ONEPHPOBATE CJIEAYIOIIUMH
XUMHYECKHMHU TIOHATHAMHU: «BEILECTBOY», «XUMHYECKUI
JNIEMEHT»,  «aToM», «MOJIEKYJIa», «OTHOCUTEILHBIE
aTOMHas M MOJEKYyJsIpHasi  MacChl»,  «HOHY,
«aJIOTPONMsS»,  «H30TOIBD»Y,  «XMMHYECKasi  CBS3bY,
«3JIEKTPOOTPULIATEIBHOCTEY), «BaJEHTHOCTB», «CTEIeHb
OKHCJICHHA», «MOJIb», «MOJISIPHAas Macca», «MOJSIPHBIN

o0beM razoo0pasHbIX BEIIeCTB», . «BellecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOTO  CTPOEHHS»,
«pPacTBOPEI», «IJIEKTPOJIUT H HEDTEKTPOITUT,

«ONEKTPOJIIUTUYECKAs JIUCCOLMALIMSA», «OKUCIUTEIb W
BOCCTAHOBHUTEIIbY», «OKHUCIEHHE ¥ BOCCTAHOBIEHHUEY,
«CKOPOCTh ~ XMMHYECKOM  peaknum», «XUMUYECKOe
paBHOBECHE», «YTJIEePOJHBIA CKeIeT», «(PYHKIHOHAIbHAS
TPYTIay, KU30MEPUS»

OcHoBHBIE 3aKOHBI
XHMHH

DopMyIHpoOBaHHUE 3aKOHOB COXPAHEHHs MACChl BEIIECTB
A TIOCTOSHCTBA COCTaBa BeUIECTB. Y CTAHOBIEHHE
NIPUYHHHO-CIICJICTBEHHOH CBSI3M MEXKIY COIEpKaHHEM
OTUX 3aKOHOB M HallMCaHMEM XUMHUYECKHX (OopMys H
YPaBHEHHUH.

PackpriTue ¢buzHyeckoro CMBICIA  CHMBOJIHUKH
[Tepuonudeckoit  TaGnMIBl XHMHYECKHX  DJIEMEHTOB
JA.M.MenjienieeBa (HOMEpOB 3IeMeHTa, NIEPHO/A, TPYIIIIBI)
M yCTaHOBJICHHE TPUYMHHO-CJIEJCTBEHHOMU CBSI3M MEXLy
CTPOCHHCM aTOMa M 3aKOHOMEPHOCTAMHM HM3MEHEHUs
CBOMCTB 3JIEMEHTOB U 0Opa30BaHHBIX HMMH BEILECTB B
nepuojiax M rpynmnax. XapakKTepUCTHKa 3JIEMEHTOB
MaJlbIX MEpUOJIOB MO UX MOJoXkeHHu:o B [lepuommueckoii
cucreme J[.M.Menieneena

OcHoBHBIE Teopuu
XHMHH

YCTaHOBHeHHe 3aBUCUMOCTH CBOMWCTB XUMHYECKHUX y
BCIIECTB OT CTPOEHHs] AaTOMOB O0OpasyloIuX HX
XMMMYECKMX DJIEMEHTOB. XapaKTepUCTHKA BaXKHEMIINUX
TUIIOB XHUMHYECKUX CBS3€H W OTHOCUTEIHLHOCTH 3TOH
TU0J0ruu. OO0bsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB
OT MX COCTaBa M CTPOEHUS KPUCTAITHYECKHUX DEIIETOK.
@opMyNIHpOBaHME  OCHOBHBIX  IIOJIOKEHHH  TEOpUH
QJIEKTPOJIMTUYECKOH JMCCOIMALlUM M XapaKTepHCTHKA B
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CBeTe€ OTOH TEOPUM CBOWCTB OCHOBHBIX KJAacCOB
HEOPraHWYeCKUX COEINHEHUH. DopmynupoBaHue
OCHOBHbIX I10JIOKEHUH TEOPUM XUMHYECKOTO CTPOEHHs
OpPraHWYeCKMX COEINMHEHUH U XapaKTEPUCTHKA B CBETE
STOM TEOpUM CBOICTB BaXHEHINMX IpescTaBHTENEl

OCHOBHBIX KJTACCOB OPraHUYeCKUX COCIMHEHWI

Baxkueiimue
BeIeCcTBA H
MaTepHabl

XapakTepuCTUKAa CTPOEHMS] aTOMOB M KPHCTAIIOB M Ha
OTOH OCHOBE — O0mUX (U3MYECKUX U XHUMHYECKUX
CBOMCTB META/NIOB M HEMeTalnoB. XapakTepucTuxa
COCTaBa, CTPOCHHUsA, CBOMCTB, ITOJIyYE€HUS M TPUMEHEHHUE
BO)XKHCHIIMX HEMETalIoB. XapakTepUCTHKA COCTABA,
CTPOEHHsI M OOILMX CBOMCTB BaXKHEHMIIMX KJIACCOB
HEOpraHW4ecKkux coeauHeHu. OnucaHwe coctaBa H
CBOMCTB B&KHEHIIUX IIPEICTABUTENEH OPraHMYECKHX
COCNIMHEHMH: MeTaHOla M 3TaHOJ4, CIOXKHBIX 3(UpOB,
JKMPOB, MbLI, KAPOOHOBBIX KHUCJIOT (YKCYCHOH KHCIIOTBI),
MOHOCAaxapua0B (IVIFOKO3bI), AHCAXapHIoB (caxaposbl),
oJIMcaxapuaoB (kpaxmana 51 LIEJUIIOJIO3bI),
AMUHOKHCJIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX
IIOJIUMEPOB

XHMHYCCKHUH SI3BIK
H CHMBOJIHKA

Hcnons3oBanne B yueGHOM W mpodeccHOHATBHOIN
ACATCIIBHOCTH XHMHYCCKHUX TCPMHHOB W CHMMBOJIMKH.
HaseiBanue W3y4eHHBIX BEIIECTB IO TPUBUAILHOM MM
MEX/TyHapOJAHOM HOMEHKJIAType U OTpakeHHE COCTaBa
3TUX COCJUHEHUH C IIOMOILIBIO XHMHYECKHX (OpMYIL.
OtpakeHHe XHMHYECKHX IIPOIECCOB C  IIOMOLIBIO
YPaBHEHHM XUMUYECKUX peaKl i

XHMHYCCKHE
peaKuuu

OOGbsicHeHHe  CyIIHOCTH  XMMHYECKMX  HPOLECCOB.
Knaccupukamms XuMHYeCKHX peakuuil 10 pasjiddHbIM
IpU3HAKaM

XUMHYeCKH I
IKCHEPHMEHT

BeinonHenre XUMHUYECKOro 3KCIEPUMEHTa B ITOJHOM
COOTBETCTBHHM C IIpaBHJIAaMH TEXHHMKH O€30I1aCHOCTH.
Habmonenue, dukcupoBanue W onucaHue pe3ysbTaToB
IIPOBE/IEHHOTO 3KCTIEPHMEHTA

Xumuyeckas
HH(popManus

IlposeneHre caMOCTOSTENLHONO MOHCKA XHMHYCCKOM .
MH(pOPMALMK C UCIIOIb30BAHUEM PA3IHMYHBIX HCTOYHUKOB
(Hay4HO-TIONMY/IAPHBIX ~ M3/[aHUH, KOMIIBIOTEPHBIX 043
JNaHHBIX,  pecypcoB  IHTepHera); ' wucHonb3oBaHHE
KOMIIBIOTEPHBIX TEXHOJIOTMH U1t 00pabOTKH U Tepeaauyn
XUMHUYECKOM MH(OpPMAIlUM U ee M[pPeACTaBICHHUS B
pa3u4HbBIX opmax
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IIpopunsHoe u
npogeccHOHAILHO

OObsiCHEHHE XUMUYECKHMX SBICHHMH, MPOMUCXOAIINX B
npupoje, ObiTy ¥ Ha npousBozAcTee. Co0JI0IeHUE IIPaBUIl
9KOJIOTHYECKH TPaMOTHOTO TIOBEJACHHA B OKpYIKAIOIICH

SHATEMOC cpene. OueHKa BIUSHUS XMMHYECKOTO 3arpsi3HEHUSI

CORCPRALNG OKpY’Kalollel Cpejibl Ha OPraHu3M YejoBeKa M JIpyTHe
)KUBBIE OPraHU3MBI.
Cobmonenne npaBun  Oe3omacHoro obpameHus ¢
rOprOYMMH U TOKCHYHBIMH BELIECTBaMH, JabOpaTOpHBIM
obopymoBanuem. Kpuruyeckas OIE€HKAa JIOCTOBEPHOCTH
XUMHUYECKOH MH(OpPMALUH, ITOCTYNAIOMENR M3 pasHbIX
HCTOUHHKOB

BUOJIOTIUsI

Buonorusi — 3HAKOMCTBO ¢  OOBeKTamMu  u3yuyeHus  OHOJIOTHH.

COBOKYNHOCTH BriaBienue pomu  Owonornm B (hopMHpOBaHWH

HAYK 0 JKHBOH
npupoae. Meroabi
HAYy4YHOI'0
NO3HAHHS B
Ouosioruu

COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa |
IPaKTUYECKOU JIEATENBHOCTH JIIOJIEU

Knerra

3HAKOMCTBO ¢  KIJIETOYHOM  TEOpHEeH  CTPOCHHSI
opranu3moB. [lojlydyeHue [IpeJCTaBIeHUs] O  POJIM
OpraHHYeCKUX W HEOpPraHWYeCKHX BEIIeCTB B KIIETKe.
3HaHWE CTPOEHHUS KJIETOK IO pe3yipTaTtaM paboTEl CO
CBETOBBIM  MUKPOCKOIIOM. YMeHue ~ OIMChIBATh:
MHUKpOIpernapaTsl KJIeTOK pacTeHHil. YMeHHe CpaBHUBATh
CTPOEHHE KJIETOK PAacTeHWd M >KMBOTHBIX 110 T'OTOBBIM
MHUKpoOMpenaparam -

Opranuszm

3HaHHE OCHOBHBIX CIOCOOOB Pa3MHOKEHUS OPraHU3MOB,
nprMepe 4esoBeka. 3HaHHe
MPUYHMH, BBI3BIBAIONIMX  HApyIIEHWs B  Pa3BUTHH
OpPraHu3MOB. YMEHHE II0JIb30BAaThCSl  I'€HETUYECKOMH
TEPMUHOJIOTHE W CHUMBOJIMKOW, peIIaTh INpOCTEHIINE
reHeTHYeCKue 3a7auH. 3HaHMe ocobeHHOCTEH
HACJIeICTBEHHOI M HeHacJeJCTBEHHOM HM3MEHYHMBOCTU H
1X OMOIOrMYECKON POJIU B 9BOJTIOLUH KHUBOTO

CTaMil OHTOreHe3a Ha

Bun

YMeHHe aHalM3UpOBAaTh W  OLEHHBATh pa3HYHBIE
THITOTe3bI TIPOMCXOXKJICHUS JKH3HM Ha 3emie. YMeHHe
MPOBOAUTh OMHCaHWe oOcobed omHOrO BHIA IO
MopdonorudyeckoMy Kputepuio. Passutue crocobHocTel
SICHO JJOT'H4YEeCKH
000CHOBBIBATh CBOKO TO4YKY 3pE€HHs, BOCIIpDUHUMATbL H

M TOYHO H3JjJaratp CBOH MBICIIH,
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aHaNM3MPOBaTh MHEHHUS COOECeIHMKOB, [IPU3HABAS [IPaBO”
JApPYyroro 4yejoBeKa Ha UHOE MHEHHE. YMeHHe JOKa3bIBaTh
POACTBO 4YEJIOBEKA M MJICKOHHTEIIOHJ.HX OGLU,HOCTB H
PaBEHCTBO YCIIOBECYECKHUX pac

3HaHHe OCHOBHBIX 3KOJIOI'HYEeCKUX (baKTC}pOB H HX
BJIIMUIHHUA HA OpraHU3MBI. 3HaHPIe OTIIHYHUTEIIbHBIX
IIPU3HAKOB HCKYCCTBEHHBIX COOﬁLLleCTB —
arposkocucreM. [lonyuenuwe mpencrasmeHuss o cxeme
OKOCHCTeMBbl Ha mpumepe Ouocdepsl. JleMoHCTpaLus
YMEHHUs TTOCTAaHOBKH ueneifl AeATCIIBHOCTH, [JIaHHPpOBaHHE

cOOCTBEHHOMI JEeATENbHOCTH badye: JOCTUKEHUS
[IOCTABJIEHHELIX  LeJiell, MNpeABHACHHA  BO3MOYKHBIX

Pe3yIbTaTOB ITHX JENCTBHHA, opraHuzanuu
CAMOKOHTPOJII M OIEHKH IIOJyYeHHBIX pe3yJIbTaToB.
OGyuenne coOMOICHUIO TIPABUII TOBEICHHS B IPHPOJIE,
OepeXXHOMY OTHOUICHHIO K OHOJIOTHYECKMM OOBEKTaM
(pacTeHHsIM W JKHBOTHBIM H HX coobmiecTBamM) M HX
oxpaHe.

JIKOCHCTEMBI

7. YYUEBHO-METOIUYECKOE " MATEPI/IAJIBHQ_—
- TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOU
JAUCHUIIIMHbI «kECTECTBO3HAHUE»

OcBoenne  mporpammel  y4eGHoit  mucimrumusl  «EctecTBo3HaHme»
NpearoiaraéT Hajluyue B MNPO(eCcCUOHATBHOH 00pa30oBaTeNIbHON OpraHM3alluH,
peanusyiomeil obpa3oBaTeNbHyI0 IPOrpaMMy CpEIHEro OOIIEro 06pa3oBaHMs B
npenenax ocsoenuss OIIOIT CIIO na 6Gase ocHoBHOro o6uiero oGpa3oBaHws,
y4ebHOro kabuHeTa, B KOTOPOM HMEETCsl BO3MOXKHOCTh 06ECTIeunTh 06y YaroIuMes
cBOOOAHBIH ocTyn B MIHTepHET BO Bpemst yueGHOro 3aHATHS U TIEPHOL BHEYy4eOHOM
JIeSITEJIBHOCTUA O0YYaroIuXCs.

B cocras xabuneros no ¢usuxe, XuMun, GHONIOTMK BXOAST naGopaTopun ¢
1abOpPaHTCKOM KOMHATOI. _

Ilomemenne kabuHETOB GU3NKH, XUMHH, GHOJNOTUH JOJKHO YIOBIETBOPSTH
TpeboBanusiM CaHHUTapHO-3ITHAEMHONIOTMYECKHX NpaBua ¥ HopMartusos (CaulluH
242 Ne 178-02) u GbiTh OCHAIIEHO THIOBBIM O0GOPYIOBAHHEM, YKa3aHHbIM B
HACTOALIMX TPEOOBAHUAX, B TOM YHCIIE CIELUATM3UPOBAHHON yueGHOH Mebenpio 1
CpeacTBaMH O0y4eHHs, NOCTATOUHBIMU IS BBINOJHEHHs TpeOOBaHHIH K ypOBH}O
IIOATOTOBKH 00YYarOIMXCS.

B kabunerax m0/KHO OBITH MyNbTUMemHIHOE 06OPYHOBaHME, [IOCPEZICTBOM
KOTOPOTO ~ YYaCTHHKH ~00pa3oBarellbHOrO MpoIecca MOLYT —IPOCMATPHBATE
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BH3YallbHYI0 HH(YOPMALHIO 110 (U3KKe, CO3aBATSH IIpE3CHTAaLlMH, BHIEOMaTepHalIbI,
VHbIE JOKYMEHTEL.

B cocraB  yyeGHo-merommueckoro M MaTepHalbHO-TEXHUYECKOTO
o0ecnedeHns mporpamMmel y4eOHOM nucuuiuinnel «EcTecTBOSHAHMEY) BXOJISIT:

* MHOTO(YHKIIMOHAJIBHBIH KOMITJIEKC NpenojiaBaTers; '

* HarIsAHbIC OCOOMsA (KOMIUIEKTHI yueGHBIX TabJIML, IIaKaToB, NIOPTPETHI

BBIAIOLINXCSI yIEHBIX B 00J1ACTH €CTeCTBO3HAHKS);

. HH@JopMauHOHHO—KOMMyHMKauHOHHbIe CPeacTBa;

* 9KpPaHHO-3BYKOBbIE TOCOOUSL;

* KOMIUIEKT 3JIeKTPOCHAGKeH s KaOHHETOB;

* TEXHHYECKHEe CPe/ICTBa 00y ueHH s ;

* ACMOHCTpaUMOHHOE 000pyn0oBaHKe (OOIIEr0 Ha3HAYCHHS K TEMaTU4YeCKue

HaOopkI);

* JabopaTopHOe 06GOpynOBaHHe (obmero HasHauYeHHs W TeMaTHYecKHe

Ha0OpBI, B TOM YHUCIIe VIS TOCTAHOBKY JAEMOHCTPALMOHHOTO U YYEHHYECKOT0

9KCIIEpHMEHTA, PeaKTHBEI);

* CTaTHYeCKHe, TMHAMUYECKHe, JIEMOHCTPALHOHHbIE 1 pasjiaTouHble MOJIeNH,

BKITIOYasi HaTypaJlbHble OOBEKTEI:

* KOMIUICKT TEXHUYECKOH TOKYMEHTAIUH, B TOM YHCIe [1aCIopTa Ha CpeJICTBa

00y4eHHsl, MHCTPYKIIHH 10 MX HCIOJB30BAHMIO 1 TEXHHKEe 0e30I1aCHOCTH;

* OubIHOTEUHBIH o,

B Oubmuoreunsiit  donn  mxomst Yy4eOHMKH, yueGHO-MeToauYecKue
kommiektel  (YMK), o6ecneunBaromme ocBoeHHe y4eOHOU  JIUCIUILTHHEI
«EcTecTBO3HAHME», peKOMEH0BaHHbIE MK HOITYNIEHHBIE JUIS WUCIONIB3OBAHUS B
PO ECCHOHATBEHBIX obpa3oBaTenpHBIX OpraHu3alusx, peanu3yonmx
00pa3oBaTenbHyI0 lIpOTpaMMy  cpefHero obmiero obpasoBanus B mpenenax
ocsoenust OIIOIT CITO Ha 6a3e 0CHOBHOrO 06IIIEro obpazoBaHus. :

bubmuoreunsiit houn mMoxer 6BITH joOMONHEH SHUUKJIONIEIUSIMH, aTJIacaMH,
C/TOBAPSMHU, CHIPABOYHMKAMH 110 (U3HMKE, XMMHUH, GHOJIOrHH, Hay4YHOW W HAy4YHO-

TOMyNAPHON JINTEPATYPOii eCTeCTBEHHO-HAYYHOTO COZIEPIKAHHSI.
B mpouecce ocoenus nporpammsr y4cOHOA AMCLMILIMHBI « ECTECTBO3HAHKEY

CTYACHTHI JIOJDKHBI MMETb BO3MOXHOCTB JOCTYyNa K SJIEKTPOHHBIM  Y4eOHBIM
MATepranaM 10  eCTECTBO3HAHHMIO, BKIHOYAs (H3HKY, XUMHIO, OHOJIOTHIO,
HMEIOIIMMCS. B CBOOOJHOM JOCTyHE B CeTH WHTeprer (oneKTpoHHBIM KHHraM,
MPpakTUKyMaM, TecTaM, Matepuanam EI'D u ap.).
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7. TlaceMo Jlenapramenra FOCYNapCTBEHHON MONUTUKH B chepé MOArOTOBKH
paboumx kazpor u JI1O Munucrepcrsa ob6pazoBanus u Hayku PO or
17.03.2015 Ne 06-259 «Pekomennamuy mo OpPTraHu3allH IMOJyYCHHs CPEIHEro
obmero 06pa3oBaHusi B mpenenax OCBOEHHS 00pa3oBaTeNIbHBIX TIPOrPaMm
CPEAHETO TIPO(ECCHOHANLHOrO 00pa3oBaHUs Ha Gase OCHOBHOIO 00111€ero
o0pa3oBaHHs C  yyeToM TpeboBanuii  (enepanbHbIX roCy/1apCTBEHHBIX
00pa3oBaTeNnbHBIX CTAHAAPTOB U MOJTy4aeMOi NPOGhECCHH MM CIIeNUATbHOCTH
CPEAHEro NPO(eCCHOHANEHOT0 06pa3oBaHHsy.

Hurepner-pecypceni

L. www.class-fizika.nard.ru («Knaccras nocka JUISL TFOOO3HATENBHBIX) ).

2. www.physiks.nad/ru («®uzuka B AHUMAIIHAAX» ).

3. www.interneturok.ru («Buzmeoypoxu 1o npeameram mkobHO IPOTPaMMBI»).

4. www.chemistry-chemists.com/index.html] (371eKTPOHHBIN KypHAN «XUMHKH 1

XHMHUS ).

www.pvg.mk.ru (onummunana «ITokopu Bopo6beBbl ropsi»).

www.hemi.wallst.ru («Xumust. O6pazoBarebuplii caiiT wis LIKOJIbHUKOB ).

www.alhimikov.net (O6pazoBarensHslii caift s IIKOJIbHUKOB ).

www.chem.msu.su (DsekTpoHHast GubaHOTEKA 110 XUMUH).

9. www.hvsh.ru (xypran «Xumus B ILIKOJIeY ).

10. www.hij.ru Gxypuan «Xumus u MKH3HBY).

11.www.biology.asvu.ru (Best Guosorus. CoBpemennast Guonorus, craTny,
HOBOCTH, 6ubIHoTEK ).

12.www.window.edu.ru/window (EnvHoe okHO mocTynma k o6pa3zoBarelbHBIM
pecypcam Mureprera mo 6uonorun).
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