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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma o011eo0pa3zoBaTenbHON y4ueOHOMU JTUCHUTLTHBI
«EcrecTBO3HaHME» ~ MpeqHA3HAuyeHa I W3YYCHHUS  €CTECTBO3HAHUA B
podecCuoHaTbHBIX o0Opa3oBaTeIbHBIX OpraHu3aInsiX, peaTM3yIOIINX
0o0pa3oBaTeIbHYI0 MPOrpaMMy CpeHero oOImero o0pa3oBaHus B Mpenenax
OCBOEHHSI OCHOBHOM mpodeccuoHanibHoll oOpa3oBatenbHOl mporpammbl  CIIO
(OIIOIT CIIO) na 6a3ze ocHOBHOro oOmero oOpa3oBaHUs, MPU MOJATOTOBKE
CHEIUAINCTOB CPEAHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe Tpeboanuit ®I'OC cpeaHero obiero
oOpa3oBaHus, TPEABSIBISIEMBIX K CTPYKTYpPE, COJCPKAHUIO M pe3ysbTaTam
OCBOCHMS y4eOHOW aucHMIUIMHBI «EcTecTBO3HaHME», B COOTBETCTBUU C
PekoMeHanussMM 110 OpraHW3alliy MOTYYEHHUs CPeHEro o0Iero oopasoBaHus B
npenenax OCBOCHHs 00pa30BaTENIbHBIX MPOTrpaMM CpelHEro MpodeccrHoHaIbLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHUIA
denepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMOM
npodeccud WM CHEHAIbHOCTH CPEIHEro MNpPOoPEeCcCHOHAIBHOTO 00pa3oBaHUs
(mucebmo JlemapTtameHTa TOCYJApCTBEHHOM TOJUTUKH B cdepe MOATOTOBKH
pabouux kaapos u JII10O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepsxanue mporpammbl «EcTecTBO3HAaHME» HANPABICHO Ha JOCTHXKECHUE
CICIYIOIIUX LIEJICH:

OCBOCHHE 3HAHWI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUpa H
METO/IaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HICIMH U
JTOCTIKEHUSIMA ~ €CTECTBO3HAHUS, OKA3aBIIMMH OIpEJCsIIoniee BIUSHUE Ha
pa3BUTHE TEXHUKH W TEXHOJIOTHIA,

OBJIaJICHNE YMEHUSMU TMPUMEHATH TOJYYCHHBIE 3HAHWS IS OOBSCHEHUS
SIBJICHUI OKPYXAIOIIEro MUpPa, BOCHIPUITHS WH(POPMAIIMK €CTECTBEHHO-HAYYHOTO
1 MpOoPECCHOHAIIBHO 3HAYUMOTO COJIEPKAHMS; PA3BUTHE WHTEIUICKTYaIbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPHUTHUYECKOTO MBINIJICHUS B XOJ¢ MPOBEICHUS

MPOCTEUIIINX HCCIECNOBAaHNM, aHAIN3a SIBJICHUM, BOCHPUATHS W WHTEPIPETALUU
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€CTECTBEHHO-HAYYHOU HHPOpMaLNH;

BOCTIUTaHUE yOEKICHHOCTH B BO3MOXKHOCTH TTO3HAHUS 3aKOHHOHW MPHUPOIBI
Y HUCTIONBH30BaHUS JTOCTUKEHUIN €CTECTBCHHBIX HAYK IS PA3BUTHS ITUBUIU3AINHA U
MTOBBIIICHUS Ka4eCTBA KU3HU;

NPUMCHCHUE  ©CTECTBCHHO-HAYYHBIX 3HAHMK B  Npo(hecCHOHATBHOM
NEATENbHOCTH MW IIOBCEIHEBHOW JKHW3HHM [JIs1 oOecmeuyeHus O€30MMacHOCTHA
KHU3HEIEATEIPHOCTH, TPAMOTHOTO WCIIOJIb30BaHMS COBPEMEHHBIX TEXHOJIOTHI;
OXpaHbI 3I0POBbS, OKPYKAIOIICH CPEIbI.

B mporpamMmMy BKIIFOUEHO COJEpKaHUE, HANIPABICHHOE HAa (DOPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIINH, HEOOXOMUMBIX IJisi KadecTBeHHOTO ocBoeHms OITOIT
CIIO nHa 6a3e OCHOBHOI'O 00IIero oOpa3oBaHMs C MOJYUYCHHUEM CPETHETO OOIIero
oOpa3oBaHWs; MPOrpaMMbl  IMOATOTOBKH  KBAIM(PHUIIUPOBAHHBIX  pabOUMX,
CITy)KalllUX; MPOTpaMMbl TOJATOTOBKHU crienuanuctoB cpeanero 3eHa (IITIKPC,
[IICC3).

[Tporpamma y4eOHOW AMCHMIUIMHBI «ECTecTBO3HAHME» SIBIISICTCS OCHOBOM
UIsE  pa3pabOTKM  paboO4YuX TpOrpaMM, B  KOTOPBIX MPOQeCcCHOHATBHBIC
oOpa3oBaTeIbHbIC OpraHU3AIMK, PEATH3YIONIUE O00Pa30BATCIBHYIO MPOTPaMMY
cpenHero obmero oOpaszoBanus B mpeaenax ocBoeHus OIIOII CIIO na 0Gaze
OCHOBHOTO 00IIIero 00pa3oBaHMs, YTOUHSAIOT COAEpKaHHE y4eOHOro Marepuala,
IIOCJICIOBATCIIBHOCTh €TI0 HM3yUYCHHUs, PACIPEICICHHE yYeOHBIX YacoB, TEMATHKY
pedeparoB (JIOKJIANOB), MHAWBHIYAJIbHBIX IPOCKTOB, BHJBI CAMOCTOSTEIBHBIX
paboT ¢ yderoMm crHenupuKd IPOorpaMM IOJATOTOBKH CIICIHAIMCTOB CPEIHETO
3B€HA, OCBaMBaeMOM MTPOPECCUN WIIH CIICITUATBLHOCTH.

[IporpaMma MOXKET HCIIONB30BAThCA JAPYTHMH  TpodecCHOHATBLHBIMU
00pa3oBaTeIbHBIMU  OpPraHU3AIMSAMH,  PCATH3YIOIMUMH  00pa30BaTEIbHYIO
mporpaMMmy cpeaHero oOmero oOpa3oBaHHsS B TIpejeiaX OCBOCHHS OCHOBHOMU
npodeccuoHanbHOM o0pa3oBarenbHOi mporpammbl CIIO Ha 06a3e OCHOBHOTO

obmiero oopazosanus (IITICC3).



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM TUCITATLIAHBI

EctecTBO3HAaHME — HayKa O SBJICHUSX U 3aKOHaX mpupojbl. CoBpeMeHHOE
€CTEeCTBO3HAHME BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAyUHBIX OTpaciei, u3
KOTOpbIX HauOoJiee BAXKHBIMU SBISIOTCS (Qu3MKa, XuMus U Ouonorus. OHO
OXBaTBIBAET IIMPOKUN CIIEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBaX OOBEKTOB
OPUPOJIbI, KOTOPHIE MOYXKHO PaCCMAaTPUBATh KaK €JUHOE LIEJIOE.

EcrecTBeHHOHay4HBIE 3HAHWS, OCHOBaHHbIE Ha HUX TEXHOJOTHUH,
bopMUPYIOT HOBBIM 00pa3 ku3HU. BhICOKOOOpa30BaHHBIN YETOBEK HE MOXKET
JIMCTAHIIMPOBATECS OT (YHIAMCHTAIBHBIX 3HAHUN 00 OKpYXKalIIeM MHpE, HE
PUCKYSl OKa3aTbCs OECHOMOUIHBIM B MPOQECCHOHANBHON nearenbHocTH. JIroboe
NEPCIEKTUBHOE HAIPaBJICHUE JESITCIHBHOCTH YEJIOBEKa MPSMO WM KOCBEHHO
CBSI3aHO C HOBOM MaTepuaabHOW 0a30i U HOBBIMH TEXHOJOTHUSIMHU, U 3HAHUE HUX
€CTEeCTBEHHOHAYYHOU CYIITHOCTH — 3aKOH ycrexa.

EctecTBO3HAHWE — HEOoThEeMJIEMasi COCTABIAIONIAS KYJbTYpPbI: ONpPEACIIss
MHUPOBO33PEHUE 4YEJIOBEKa, OHO MPOHUKAET M B TYMaHHUTAapHYIO cdepy, U B
00IIIeCTBEHHYIO JKU3Hb. PanmonanpHBIN €CTECTBEHHOHAYYHbIN METO/I,
chopMUPOBABIIHIACS B paMKax €CTECTBEHHBIX HayK, obpaszyeT
€CTEeCTBCHHOHAYYHYI0 KapTHUHY MHpa, HEKoe oOpasHo-dmiocodckoe 0600IeHne
HAaY4YHbIX 3HAHUM.

OcHOBY €cTeCTBO3HAHHS TIpeNCTaBisieT (HU3MKa — HayKa O MPHUPOJE,
u3ydJaromiasi HamOojee BaKHBbIC SIBIICHWS, 3aKOHBI M CBOWCTBA MaTepUATBLHOTO
Mupa. B ¢usuke ycraHaBIMBAaIOTCA yHUBEPCAIbHBIC 3aKOHBI, CIPABEIJINBOCTH
KOTOPBIX TMOJTBEPKIAETCS HE TOJIBKO B 3E€MHBIX YCIOBHUSIX U B OKOJO3EMHBIX
MPOCTPAHCTBAaX, HO M BO Bced BcenenHon. B 3ToM 3akiroyaercs OOWH U3
CYIIECTBCHHBIX TPU3HAKOB (M3MKKA Kak (yHIaMEHTAIbHOW Hayku. Dusmka
3aHUMaeT 0co00€ MECTO CPE/I €CTECTBEHHBIX HAYK, IOATOMY €€ MPUHSITO CUUTATh
JUJEPOM €CTECTBO3HAHUSI.

EcrecTBO3HAHUE Kak HayKa O ABJICHHAX M 3aKOHAaX IIPHUPOJblI BKIHOYACT
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TAKK€ OJHY U3 BAXKHEUIIUX OTPACIEN — XUMHUIO.

Xumusi — Hayka O BeIeCTBaX, HMX COCTaBe, CTPOCHUHM, CBOMCTBaX,
mpoiieccax IMpeBpaIleHUs, HCIOJIb30BAaHUM 3aKOHOB XHUMHH B MPAKTUYECKOU
NESATEeIbHOCTH JII0JIeH, B CO3JJaHUH HOBBIX MaTEPHUAJIOB.

buonmornss — cocTaBHas 4YacThb €CTECTBO3HAHUA. OJTO HayKa O KHUBOU
npuposie. OHa U3y4yaeT PacTUTENbHBIN, KUBOTHBIM MUP U YeJIOBEKa, MCIOJIb3Ys
KaKk COOCTBEHHBIE METOJbI, TaK W METOJbl JAPYIMX HAyK, B YaCTHOCTH (DU3UKH,
XUMUU U MaTeMaTUKH: HAOIIOJICHUS, SKCIIEPUMEHTHI, UCCIICIOBAHUS C TTOMOIIBIO
CBETOBOT'O0 M AJICKTPOHHOTO MHKPOCKONA, 00- pabOTKy CTATUCTUYECKHUX JTaHHBIX
METOJAaMU  MaTeMaTUYeCKOM  CTaTUCTUKU W Jp. buomorus  BbIABISIET
3aKOHOMEPHOCTH, MPUCYIIHE KU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YHUCJE 00-
MEH BEIIECTB, POCT, Pa3MHOKEHUE, HACJICACTBEHHOCTh, N3MEHYHBOCTD, SBOJIIOIHIO
u JIp.

B mnpodeccuonanbHbIXx 00pa3oBaTEIbHBIX OpPraHU3ALMIX, PEATU3YIOIINX
oOpa3oBaTelbHYI0 MPOrpaMMy CpeaHero oO0miero oOpa3oBaHHMs B TMpeaenax
ocoenuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS, H3y4daeTCs
UHTETpUPOBaHHAs yuyeOHast JUCIUTIIIMHA

«EcrecTBO3HaHMEY, BKIIIOYAIOIIAsl ~ TpU  paszfena, oOnamaroniue
OTHOCHUTEJIBHON CaMOCTOSITCIBHOCTBIO M IIEJIOCTHOCThIO — «Du3ukay, «XuMusy»,
«buonorus» — YTO HE HapyllaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO
o0pa30BaHus CTY/ICHTOB.

IIpu ocBoenun mpodeccuit CIIO u cnemmansuoctedt CIIO conumanbHO-
SKOHOMHYECKOTO mpodmist mpodecCHOHAIBLHOTO 00pa3oBaHUs ECTECTBO3HAHUE
uszydaetcs Ha 6azoBoMm ypoBHe PI'OC cpennero obmiero oOpa3oBaHUs C y4ETOM
cnerurKy 0CBanBaeMou MpoeCCruu WK CIEIHATBHOCTH.

DTO BBIpAXKAETCs B COJICPKAHUU 00yUCHHUS], KOJTUYECTBE YaCOB, BbIJIEISAEMbIX
Ha M3y4YEHUE OTAEITBHBIX TEM MPOrPAMMBI, TIIyOMHE WX OCBOCHHS 00YJarOIIMMHUCS,
o0beMe U  XapakTepe MPaKTUYECKUX 3aHSATUH, BUJIAX BHEAYJUTOPHOUN
CaMOCTOSITEIbHOM PabOThI CTYIEHTOB.

B  mpomecce  peanuzanum  colep)KaHUA ~— y4eOHOM — AUCIUILIIMHBI



«EcTecTBO3HaHUE» 3HAYMMO HU3y4YeHHE pasnaena «Pusuka», KOTOPbIA BHOCHUT
CYILIECTBEHHBIN BKJaJ B CHUCTEMY 3HAHUN 00 OKpY)KarolleM MHpe. ITOT pa3iei
SBJISIETCS. CUCTEMOOOPA3yIOIUM [JIsi APYTUX Pa3/esioB Y4eOHOM JTUCHUILIMHBI,
MOCKOJIBKY (PM3MYECKHE 3aKOHBI JIEKAT B OCHOBE COJCP)KAHUS KYPCOB XUMHUU U
OuoJsioruu.

[Ipu nzyyeHuun yueOHOro Marepuaia no XMMUU U OUOJIOTMH LEIeCO00pa3HO
aKIICHTUPOBATh BHUMAaHHE OOYYaAIOIIMXCS Ha KU3HEHHO BaXHBIX OOBEKTaxX
OpUPOJLI U OpraHu3Me 4YejnoBeka. JTo ruapocdepa, armocdepa u Oumochepa,
KOTOpPBbIE PACCMATPUBAIOTCS C TOUKH 3PEHUS XMMUYECKUX COCTABOB M CBOMCTB, MX
3HAYEHUS [ KU3HEIEITEIbHOCTH JIIOJIEH, 3TO COJIEpKAHUE, OCBEILAIOUIEE POJIb
BOKHEUIINX XUMHYECKUX DJIEMEHTOB B OpPraHU3ME YeJIOBEKa, BOMPOCHI OXPaHbI
3I0POBBS, TPOPUIAKTHKUA 3a00J€BaHUN W BPEAHBIX NPUBBIYCK, MOCICIACTBUN
U3MEHEHUS CpeJibl OOMTaHUS YeIOBEKa JJI YeJTOBEYECKON IMBUITN3AIUH.

3aMeTHOe MECTO B COJICpKAHUU y4eOHOM NUCIMIUIMHBI 3aHUMAaeT y4eOHBIN
MaTepuall, He TOJIbKO (OPMHUPYIOIIUNA €CTECTBEHHOHAYUYHYIO KapTUHY MHpa Y
CTYZIEHTOB, HO M PACKpbIBAIOLIUN MPAKTHYECKOE 3HAYEHUE €CTECTBEHHOHAYYHBIX
3HaHMM BO BceX cdepax KU3HU COBPEMEHHOTO OOIIecTBa, B TOM YHCIE B
ryMaHUTapHOU cdepe.

B nienom yuebnas aucnurminHa «EcTecTBO3HaHUE», B COACPKAHUU KOTOPOI
BEIyIIMM KOMIIOHEHTOM SIBJISIFOTCSI HAy4dHblEe 3HAHUS W HAy4YHbIE METOJIbI
MO3HAHWA,  MO3BOJSIET  CHOPMHPOBATH Yy  OOYydYaIOMIUXCS  IEIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, MNPOOYyAUTh Y HHUX SMOIMOHAIBHO-
[IEHHOCTHOE OTHOIICHHE K HW3y4aeMOMY MaTepHally, TOTOBHOCTh K BBIOOpY
JNEUCTBUN ONPENEICHHON HANPABICHHOCTH, YMEHUE KPUTHUYECKH OLICHUBATH CBOU
U Yy’>KH€ IEUCTBUS U MOCTYIKH.

NuterpupoBanHoe  coiepkaHue  y4eOHOW  JMCUUIUIMHBI  MO3BOJISIET
mpernoaBaTesM PU3NKU, XUMHHU U OMOJIOTHH COBMECTHO OPTaHM30BATh N3yUEHUE
€CTECTBO3HAHUS, WCMOJb3Yysl HMMEIOIIHNECs 4YacTHbIE METOAMKU MPENnoJaBaHUs
npeaMera.

Nzydenue 00111e00pa3zoBaTEILHOM y4eOHOM JTACITUTIINHBI
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«EctecTBO3HaHUEY 3aBepIIaeTcss  MOJBEJACHUEM  UTOTOB B dbopme
nudGepeHIMPOBAHHOTO 3aUeTa B paMKax MPOMEXYTOYHOM aTTecTalliu CTYJEHTOB
B mporiecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ monydyeHueM cpeaHero ooOIero

obpazoBanus (IITICC3).

3. MECTO YYEBHOM JUCIUILIVHBI B YYEEHOM ILJTAHE

YyeOHast qucruiuinHa «EcTecTBO3HAHUE» SBISICTCS YYCOHBIM IMPEAMETOM
10 BBIOOPY M3 0053aTEeNbHON MpeaMEeTHOW o0siacT «ECTeCTBEHHBIE HAyKW»
®I'OC cpennero obiero oopa3oBaHusl.

B mnpodeccuoHanbHBIX 00pa30BaTEIbHBIX OpPTaHU3ANMSIX, PCATH3YIOIINX
o0pa3oBaTeIpbHYI0 TPOTpaMMy CpeIHero oomero oOpa3oBaHHS B Ipeaenax
ocoenus OIIOII CIIO na 6a3e OCHOBHOro oOmIero oOpa3oBaHus, ydeOHas
muctmiinHa  «EcTecTBo3HaHMe» w3ydaeTcss B 0OIIE00pa30BaTEIbHOM  ITUKIIC
yueOHoro miana OIIOIT CIIO na ©6a3e ocHOBHOTO 00mIero oOpa3oBaHHUS C
noJiydeHueM cpeanero odmuiero oopazosanus (ITIICC3).

B yueOnmpix mmanmax  [IIICC3  Mectro  y4eOHOM  JUCHUILIAHBI
«EctecTBO3HaHNE» — B cOCTaBe 00IIe00pa30BaTEIbHBIX YUEOHBIX JUCIUILIMH 10
BbIOOPY, (opMHUpyeMBIX U3 00s3aTeNbHBIX MNpeaMeTHbIX obmacteir DI'OC
cpenHero obmiero odpaszoBanus, M crenuanbHocTeid CIIO cooTBeTCTBYIOMIETO

pod s MpodheCCHOHATTEHOTO 00pa30BaHMS.

4. PE3YJILTATBHI OCBOEHUS YUEBHOM JUCIUILINHBI

OcBoenue cojaepkaHusa ydeOHOM  gucHuIiMHbl  «EcTtecTBO3HaHHE»
obecrieurBaeT JOCTHIKEHNE CTYJASHTAMH CIICIYIOMINX PE3YIbTAaTOB:

JIMYHOCTHBIX:

YCTOWYUBBIM MHTEPEC K UCTOPUHU M JOCTHKECHHUSIM B 00JACTH €CTECTBEHHBIX

HayK, YyBCTBO F'OPAOCTH 32 POCCUHUCKUE €CTECTBEHHBIE HAYKHU;



TOTOBHOCTH K TPOJIOJDKCHHUIO 00pa30BaHUs, TIOBBIIICHUIO KBATU(UKAIIUN B
M30paHHONW TPOQPECCUOHATHFHON NESITEIHLHOCTH C UCIOJIB30BAHUEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HaYK;

O00OBEKTUBHOEC  OCO3HAHME 3HAYUMOCTH KOMIICTCHIIMH B  00JacTH
€CTECTBEHHBIX HAyK IS 4elloBeKa | OOIIeCTBAa, YMEHHE HWCIOJIb30BaTh
TEXHOJIOTUYECKHE JIOCTIKEHHUsI B 00sacT (U3UKU, XUMUU, OWUOJIOTUU IS
NOBBIIIICHUSI COOCTBEHHOTO  HMHTEIUICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOM
npoecCHOHATBHOM IeATeTLHOCTH,

YMEHHE TPOAHATU3UPOBATh TEXHOTCHHBIE IOCICACTBHS IS OKPYKAIOIICH
cpenbl, OBITOBOW M MTPOU3BOJICTBEHHOM JICATEIPHOCTH YEIOBEKA,;

TOTOBHOCTh CaMOCTOSITEIILHO n00BIBaTh HOBBIC TUTSI ce0s
CCTCCTBCHHOHAYYHbIC 3HAHUSA C MCIHOJAB30BAHMEM JUIS OTOr0 JOCTYITHBIX
HUCTOYHUKOB HH(POPMAIIHH;

YMEHHE YOpPaBISITh CBOEW IO3HABATEIBHON EATENbHOCTBIO, MPOBOAMTH
CaMOOLIEHKY YPOBHsI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

yYMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIECHHUS B KOMaHJE IO
perieHno o01uMX 3a7a4 B 00J1aCTH €CTeCTBO3HAHMS;

MeTanpeaMeTHbIX:

OBJIaJICHNE YMEHUSMU W HABBIKAMHM Pa3JIMYHBIX BHJIOB MO3HABATEIBHOMN
NESTENBHOCTH ISl U3YUEHHUS Pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

NPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAONMIOEHUS, HAYIHOTO
AKCIIEPUMEHTA) U U3YUYEHUSI PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOIMMOCTh  CTaJKUBAaThCS B
npodeccruoHansHOM cdepe;

YMEHHE OMPENeIATh e U 33aJ1a4Ml JIeATeIbHOCTH, BEIOMPATh CPE/ICTBA IS
WX JIOCTYKCHHS Ha TIPAKTHKE;

YMEHHE  WCIOJIb30BaTh  PA3NTUYHBIE  WCTOYHUKU IS TIOJMYyYCHHUS
€CTECTBEHHOHAyYHOU WH(GOpPMAIMM W OIEHWBATh €€ JOCTOBEPHOCTH TSt

JOCTHIXKCHHUA ITOCTABJICHHBIX ueﬂeﬁ H 3aja4,
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npeaIMeTHBIX:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O  IIEJOCTHOM  COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTHHE MHUpa, MPUPOJE KaK €IUHON IETOCTHOU CHCTEME,
B3aMMOCBSI3H YEJIOBEKA, TPHUPOABI MU OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabdax BeenmenHnoii;

BJIQJICHHE 3HAHUSMU O HaWOOJIee BAKHBIX OTKPBITHSIX W JOCTHIKEHUAX B
00J1acTU €CTECTBO3HAHUS, MOBJIUSBIINX HA DBOJIIOIUIO TIPEACTABICHUN O IPUPOJIE,
Ha Pa3BUTHE TCXHUKHU U TCXHOJIOTHH;

c(hOpMHPOBAHHOCTh YMCHHUS MPUMEHSATh €CTECTBCHHOHAYYHBIC 3HAHUS IS
OOBSCHCHHUS OKPYKAIOIIMX SBJICHUW, COXPAHCHUS 37I0POBbS, OOCCICUCHHS
0€30MaCHOCTU  JKU3HEJCATEIbHOCTH, OEpeHOTO OTHOIICHUS K TMPUPOJIE,
PaIMOHAILHOTO TIPUPOJIONOJIB30BAHUS, a TAKXKE BBIITOJIHCHHS POJIU TPaAMOTHOTO
OTpeOUTeIs;

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS PUPO/IBI
U CPEJICTBAX M3YUYCHUS] MeraMupa, MaKpoMHpa U MUKPOMHUPA; BIaJeHUE MPUEeMaMu
€CTECTBEHHOHAYYHbIX  HAOJIOJEHUH, ONBITOB, WCCJIEJAOBAHMA U  OLIEHKHU
JIOCTOBEPHOCTH TMOTYYEHHBIX PE3YNIbTATOB;

BJIQ/ICHHE TMOHATUMHBIM alllapaToOM €CTECTBEHHBIX HayK, IO3BOJISIOIIUM
M03HABAaTh MHP, YYaCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIIONIb30BaTh  pa3IMYHbIE  WUCTOYHHKKM  WHGOpPMAIMU I MOJATOTOBKHU
COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTHCS K coobmerusim CMMU, conepxamnium
Hay4HYI0 HH(OpMAIIHIO;

c(hOpMHUPOBAHHOCTh YMEHUU MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHMSI JUIsI KaXIOTO 4YeJOBeKa HE3aBUCHMO OT ero mnpodeccruoHambHON
JESTENBbHOCTH, pa3nudaTh (aKThl U OIEHKH, CPABHUBATH OIICHOYHBIC BBIBOJIBI,
BUJIETh WX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPHUTEPUEB C OMPEICICHHOU

CHUCTEMOU IIEHHOCTEM.



5. COAEPXAHWE YYEFHOW JUCIHUATLIAHBI

Beenenue

®uznka — (QyHIaMeHTanbHas Hayka O mnpupoje. EcrecTBEeHHOHAay4HBIH
METO/l MO3HAHUS, €r0 BO3MOXHOCTU U T'PAHUIBI TPUMEHUMOCTH.

DKCIIEPUMEHT U TEOpHUA B IMPOLIECCE MO3HAHUA NpUpPOAbl. MoaennupoBaHue
dbu3nueckux sBJICHUN U TpoieccoB. EcTecTBeHHOHay4Hasi KapTHHA MUpa U €e
BAXKHEWIIINE COCTABJISAIOLINE.

EnuHCTBO 3aKOHOB IPUPOABI M COCTaBa BeliecTBa BO BeenenHo. OTKpbITHS
B (pu3rke — OCHOBA Mporpecca B TEXHUKE U TEXHOJIOTHUU MMPOU3BOJICTRA.

Mexanuka

Kunematuka. Mexanudeckoe aBwkeHue. Cucrema otcyera. TpaekTopus
npuxeHusa. llyte. Ilepememienue. PaBHOMEpHOE TNPAMOJIMHENHOE IBHUKCHHUE.
CxopocTb. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBWKEHHMS. 3aKOH CJIOKEHUSA
ckopocteil. ['paduku 1BHKEHMS.

CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBH>)KEHUU. MTHOBEHHAS! CKOPOCTb.
PaBHOyCKOpeHHOE TIPSIMOJIMHEWHOE NBIKeHHE. YckopeHue. CBOOOIHOE MajeHue
Tesl. KpuBOMHENHOE ABHKEHHUE. YTIIOBAs CKOPOCTh. PAaBHOMEPHOE NBUIKEHHUE IO
OKPYKHOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

Junamuka. Macca u cuna. BzaumoneiictBue ten. 3akoHbl JUHAMHUKH. CHJIbI
B npupoge. CrnocoOsl m3Mepenusi cuil. MHeprumanbHas cucTeMa OoTcyeTa. 3aKoH
BCEMUPHOIO TATOTEeHUs. HeBecoMOCTb.

3aKoHbl COXpaHEHHMs B MexaHuke. MMmynbc Tena. 3aKOH COXpaHEHHs
uMmIysbca. PeakTuBHOe nBKeHue. Mexanudeckas pabora. MomHuocTts. Pabora
CUJIbl TATOTEHHUSI, CUJIbI YOPYrOCTH M CHUJIbl TpeHUsA. MexaHuueckas IHEprusl.
Kunernueckass sneprusa. Kunernmueckas sHepruss u padorta. I[loTeHumanbHas
SHEprus B TIpaBUTALIMOHHOM moje. [loTeHnmanbHass dSHEpPrus  ymnpyro
ne(OpMHUPOBAHHOTO Tella. 3aKOH COXPAHEHUS TIOJTHOM MEXaHUYECKON YHEPTHUU.

JleMoHCTpauuu

OTHOCHUTENILHOCTh MEXAaHHUUYECKOTI'O JABUKCHMUS. BI/IIH)I MCXaHHNYCCKOI'O
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JBHOKEHUS.

HNHepTHOCTSH TeElI.

3aBUCHMOCTh YCKOPEHMS Tela OT €ro MacChl M CHWIbI, JACHCTBYIOIIEW Ha
Teno. PaBEHCTBO W MPOTUBOMOJOKHOCTH HANpaBlICHUS CWI JCUCTBUA U
nporuBoaeucTeusa. HesecoMocTs.

PeaktnBHOE JABWXKEHME, MOJAEIb paKeThl. V3MEHEHuE D>SHEPruv Ipu
coBepiieHuu padbotsl. [IpakTrueckoe 3aHsTHE

HccnenoBanne 3aBUCUMOCTHU CHJIBI TPEHUSI OT MACCHI Tea.

OCHOBBI MOJIEKYJISIPHOM (DU3UKHU U TEPMOIUHAMUKH

MonekynsipHass (usnuka. ATOMUCTHYECKAs TEOPHUS CTPOCHHUS BEIIECTBA.
HaGmtomeHust ¥ OMBITHI, MOJATBEPKIAIOIINE AaTOMHO-MOJIEKYJIIPHOE CTPOCHUE
BelecTBa. Macchl U pazMepbl MOJIEKyJ. TernaoBoe JBMKEHUE YacCTHI] BEIECTBA.
bpoynoBsckoe pBuxenue. MpeanbHblid Ta3. Temmeparypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMM 4YacTULl. YPAaBHEHUE COCTOSHUS MJACAJIBHOIO Tasa.
N3ompouieccsl n ux rpaduxu. OObsICHEHUE arperaTHbIX COCTOSHUN BEIIEeCTBAa U
(da3oBbIX TMEpEexXoJ0B MEXIAy HHUMH Ha OCHOBE aTOMHO-MOJEKYJISPHBIX
MIPEJICTABIICHUN.

CBsA3b MEXIYy AaBJICHHUEM U CPEeAHEH KUHETHUYECKOW HSHEpPruer MOJIeKYI
rasza. PabGora raza. Mogenb xuakocTu. [IoBepXHOCTHOE HATS)KEHUE U CMaYHBaHUE.
Kpucrannuueckue u amopdHbie BemecTa. JKuakue KpucTasubl.

Tepmonunamuka. BayTpenHsis »Heprus. Pabora u Temmoornada Kak
CrocoObl M3Me- HEHHMsI BHYTpEeHHeW »sHepruu. [lepBblii W BTOpOi 3aKOHBI
tepmoauHamMuku. [IpuHumner npevctBug TermwioBbix MamuH. KIIJ[ TermmoBsix
nBurateneid. TernaoBeie MAIIMHBI M UX MPUMEHEHHE. JKOJOTUYECKHUE TIPOOIIEMBI,
CBSI3aHHBIE C IPUMEHEHUEM TEIJIOBBIX MAIINH, U TPOOJIEMbI SHEPTOCOCPEKEHNUS.

JlemoHCTpauuu

JIBmkenne OpoyHOBCKHX yactuil. Juddy3us.

SIBrieHMsT TMOBEPXHOCTHOI'O HATSDKEHWS W cMaduMBaHusd. KpucTtamibl,
aMop(¢HbIE BEIIECTBA, >XUAKOKPUCTAJUIMYECKHE Tena. V3MeHeHue BHYTpEeHHEH

SHEPI'UH TeJl MPU COBEPLICHUU PaOOTHI.



OCHOBBI NEKTPOAMHAMUKHI

ONeKTpocTaThKa. B3auMonencTBHE 3apsyKEHHBIX TeEN.  JJIEKTPUUYECKUMI
3apsA. 3aKOH  COXPAHEHHUs  AIEKTPUYECKOro  3apsiga. 3akoH  Kyiona.
DIIEKTPOCTATUYECKOE TI0JIE, €0 OCHOBHBIC XAPAKTEPUCTUKHU U CBSA3b MEXK]Yy HUMH.
[TpoBOHMKH U MU30JISITOPHI B ANEKTPOCTATUYECKOM MOJIE. DICKTPUUYECKAsT EMKOCTh
KOHJIEHCATOpa. DHEPrusl JIECKTPOCTATUUECKOTO TOJIS.

[loctossHubl  TOK. IlocTOstHHBIN anexkTpuyeckuit Tok. Cuna  Toka,
HaIpsHKEHUE, AJIEKTPUYECKOE CONMpOTUBIEHUE. 3akoH OMa Uil ydacTka UEnu U
MOJIHOW dJeKTpuueckoi 1enu. PaboTra M MOIIHOCTH MOCTOSIHHOTO TOKa. 3aKOH
Jxoyns—IJlenna. TennoBoe 1€MCTBUE AIEKTPUYECKOTO TOKA. DIEKTPUUECKUN TOK
B Pa3IMYHBIX Cpeaax.

MarauTtHoe mnoje. MarHuTHOE MOJIE M €r0 OCHOBHBIE XapaKTEPUCTHUKH.
JlelicTBME MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM. 3akoH Awmrmepa.
Onekrponsurarens. Cuna Jlopenma. SIBieHHE BIEKTPOMArHUTHON WHIYKIIHH.
3aKkoH oyeKTpoMarHuTHOM wuHAYKIMU. I[IpaBunmo Jlenma. CaMOMHIyKIMS.
NHayKTUBHOCTE. DHEPTUs MAarHUTHOTO TOJISL.

JlemoHcTpanumn

OnexkTpuzanus Ten. BzauMmopeilicTBue 3apsbkeHHBIX Tenl.  HarpeBanue
MPOBOJHUKOB ¢ TOKOM. OmBIT Ipcrena.

B3aumonericTBrEe TPOBOHUKOB C TOKOM.

JleficTBue  MarHMTHOTO TOJsI HA TMPOBOJAHMK C TOKOM. Pabora
3JIEKTPOBUTATEA.

SIBiIeHNE AIEKTPOMArHUTHOW UHAYKIIUU.

[IpakTrueckoe 3aHATHE

COopKa 3IEKTPUYECKON IIENU U N3MEPEHUE CHIIbI TOKA W HANPSDKCHUS Ha €¢
Pa3IMYHBIX YYaCTKaX.

Konebanus u BOTHBI

Mexannyeckue kojebanuss u BoaHBL. CBoOOmHBIC KojeOanus. Ilepuon,
4acToTa U aMIUIMTYJa Kojiebanuii. ['apmonudeckue konebanusi. MatemaTuueckui
W TOpPYXKAHHbIM MaATHUKU. [IpeBpamieHne -sHeprurm TpU TAPMOHUYECKUX
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KOJIeOaHMSIX.

MexaHnnueckue BOJIHBI M WX BHJBL. 3BYKOBbIE BOJHBL. YJIbTPa3ByKOBBIE
BOJIHBI. YIIBTPA3BYK U €0 UCIIOIH30BAHUE B MEIUIIMHE U TEXHUKE.

DNEeKTpOMAarHuTHbIE KoJieOaHusl U BOJHBL. CBOOOJIHBIEC AJIEKTPOMArHUTHBIE
koneOanus. KonebarenpHpiii koHTYp. Popmyna TomcoHa. BbiHyXIeHHbBIE
ANEKTPOMArHUTHbIE KoJjieOaHus. ["'apMOHMUYECKHE 3JIEKTPOMATHUTHBIE KOJieOaHusl.
Onektpuueckuid pe3oHaHc. llepemeHHbIll TOK. DnekTporeneparop. Ilonyuyenue u
nepenaya 3ekTpodHepruu. [Ipobiemsl sHEprocoepekeHusl.

DONEeKTpOMarHuTHOE  ToJjie.  DJIEKTpOMarHuTHele  BoJHBL.  CKOpOCTb
AJIEKTPOMArHUTHBIX  BOJH.  [IpuHUMNBI  PagUOCBS3M W TEJIEBUACHUS.
Hcnonp3oBanue AJIEKTPOMArHUTHBIX BOJIH PA3JIMYHOTO JUala3oHa B TEXHUYECKUX
CpeACTBax CBSA3U, MEJIUIIMHE, TIPU U3YUYCHUHU CBONCTB BEIIIECTBA.

CsetoBble BOJIHBI. Pa3BuTHe mpencTaBieHUNd O MPHUPOAE CBETA. 3aKOHBI
oTpakeHUs U TpenomieHus cBera. MHrepdepennus cBera. dudpakims cera.
Hudpakunonnas pemierka. [lonspusanus csera. {ucnepcus cpera.

JIunzel. opmyna TOHKOM TUH3BI. ONTHYECKHE TPUOOPHI.

JlemoHcTpanuu

Konmebanust maTeMaTMuyeckoro W MPYKUHHOTO MasTHUKOB. Pabota
ANEKTPOreHepaTopa.

N3nyuyeHne u npremM 3JeKTPOMarHUTHBIX BOJH. PainocBsI3b.

Paznoxenue 6emoro ceera B ciektp. MHTepdepenius u audpakius cBeTa.
OTtpakeHue U MpeIoMIICHUE CBETA.

OnTudeckue mpuOopHI.

[IpakTrueckue 3aHATHA

N3yuenne  konebGaHWii  MaTreMaTU4YECKOro  MAasTHHKA. N3yuenune
uHTEpPEpEeHINH U TU(paKIiu CBETA.

DNEeMEeHTbl KBAaHTOBOU (PU3HUKHU

KBanToBbIE CBONCTBaA cBeTa. PaBHOBECHOE TEIIOBOE M3nyueHue. KBaHToBast
runote3a [lnanka. @ortosnexkrpuueckuii >¢dexr. YpaBHeHue ODUHINTEHHA st

BHelHero poroaddekra. ®otoH. JaBneHnue ceta. Jlyaausm cBOICTB cBeTa.



®uszuka aroma. Mogenu crpoenusa atoma. OnbiT Pesepdopna. Iloctymnars
bopa. OObsicHeHHe nMHEHYATOro CHEKTpa BOJOPOJIa HAa OCHOBE KBAHTOBBIX
noctynatoB bopa. IlormomieHne W wHCIyckaHWe cBeTa aroMoM. KBaHTOBas
sHeprud. IlpuHIMO  [OE€UCTBHST M HKCHOOJIb30BaHUE Ja3zepa. Onrudeckas
CIIEKTPOCKOIMS KaK METOJ U3yUYECHUSI COCTaBa BEIIECTBA.

®du3uKa aTOMHOrO Si[pa WU dBJIeMEHTapHbIX 4YacTull. COCTaB U CTPOEHHE
atoMHOrO sipa. CBOWCTBAa SIEPHBIX CHJI. ODHEPrUs CBS3M M JIePEKT Macchl
aTOMHOTO siipa. PainoakTUBHOCTh. BUIbl paiMoakTUBHBIX MpPEBpaILlCHUN. 3aKOH
paauoakTuBHOTO pacnaga. CBoHCTBA HOHUBUPYIOLIMX SJICPHBIX W3ITYUYCHUI.
PannoakTuBHBIE M3NYyYEHUS U UX BO3JEHCTBUE HA JKUBBIC OpPraHU3MBIL. SIepHbIC
peakuuu. SnepHas >HepreTuka. DJEeMEHTapHble 4YacTullbl. DyHIaMEHTaJbHBIC
B3aUMOJICHCTBHUS.

JleMoHCTpanuu

dotordexr.

DOTO3IJIEMEHT.

N3nyuenue nasepa.

JIunelyaTele CIEKTPhl pPa3dWyHbIX BellecTB. (CUETYHK HMOHHU3UPYIOUIUX
W3JTYYCHUN.

Bcenennas un ee >Bomronus

Ctpoenune u paszsutue Bceenennoit. Kocmosnorus. 3Be3nbl. TepmosiiepHbIit
cuHrte3. Mognens pacmupstonencs BeeneHHou.

[Ipoucxoxaenne ConHeyHol cuctemsbl. [IpoToconHIlE M MPOTOIJIAHETHBIE
obnmaka. OOpaszoBanme TuTaHer. [IpoGiema  CyiecTBOBaHHS  BHE3EMHBIX
[ABWJIN3AIAHN.

CoBpemenHas puznueckas KapTHHa MUpa.

Beenenue

XuMHUYecKass KapTMHA MHUpa KaK COCTaBHAas 4YacThb €CTECTBEHHOHAYYHOU
KapTUHbl MHUpa. Pollb XMMUU B KM3HHM COBpeMEHHOro oOuiectBa. Hoseifmine
JOCTH>KEHUSI XUMHYECKOW HAyKd B IJIAaHE Pa3BUTHSI TEXHOJOTUM: XUMHUYECKas
TEXHOJIOTUsI-OMOTEXHOJIOTUsI-HAHOTEXHOJIOTHS. [Ipumenenue JOCTHKEHU N
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COBPEMEHHON XMMHUHU B TYMaHUTAPHOU cepe NesaTeTbHOCTH 00IIeCTBa.

OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUH

IIpeamer xumuun. BemectBo. AToM. Monekyna. XUMHUYECKAN JJIEMEHT U
dbopmbl ero cymiectBoBaHus. [IpocThie M CIIOXKHBIE BEHIECTBA. AJUIOTPONUS U €€
MIPUYHUHBI.

JlemoHCcTpanus

HaGop moneneilt aToMOB ¥ MOJIEKYII.

N3mepenne BemiectBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aroMOB U
MOJIEKYJl. ATOMHasi eIMHUIA Macchbl. OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJIIpHAs
maccel. KomnuectBo BeniectBa. IloctositHHas ABoraapo. MomsipHas macca. 3aKOH
ABoraapo. Monsipablii 00beM ra3oB. PacueTsl mo XxuMudeckuMm Gopmysiam.

3aKOH COXpaHEHHMs MacChl BEILIECTBA.

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucreMa XMMUYECKHUX AJIEMEHTOB
1. 1. MenpaeneeBa

OtkpeiTue [lepuoanueckoro 3akoHa. Ilepuoanueckas cucreMa XUMHUECKUX
sanementoB J[. 1. MeHnzaeneeBa kak rpadguueckoe otroopaxkenue llepuonnueckoro
3akoHa. Ilepuoanyeckuil 3aKOH M CUCTEMa B CBETE YUYEHHUS O CTPOCHUM aTOMa.
3aKOHOMEPHOCTH HW3MEHEHUS CTPOCHUS DIIEKTPOHHBIX OOO0JIOYEK AaToOMOB U
XUMHYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTa- MU MPOCTHIX M CJIOXHBIX BEIIECTB.
3nauenue Ilepuonnueckoro 3akoHa U Ilepuoguueckol CHUCTEMBI XUMHYECKHX
anemeHToB [[. 1. MenneneeBa misg pa3BUTUs HAyKH W MOHMMAaHHUS XUMHYECKOU
KapTUHBI MUpA.

JlemoHCTpauus

Paznmuunsie Gopmer [leprognyeckoit CUCTEMbl XUMHYECKUX 37eMEHTOB /Jl.
N. Menneneena.

CtpoeHue BeliecTBa

[Ipupona xummyeckon cBsa3u. KoBasieHTHas CBA3b: HEMOJSPHAS U MOJISIPHAS.
Nonnas cBsa3p. Katnonel m aHnoHsl. Metannuyeckas cBsA3b. BomopoaHasi CBS3b.
B3anMOCBS3b KPUCTAIUNIMYECKUX PEMIETOK BEIMIECTB C Pa3JIMYHBIMU THIIAMH

XUMHAYECKOU CBSA3H.



JleMoHcTpauus

OOGpa3iupl BEIIECTB M MATEPUATIOB C PA3IMUYHBIMU THUIAMU XUMHUYECKOU
CBSI3H.

Bopna. PactBopsl

Bona B mpupone, ObiTy, TeXxHHMKE M Ha mpousBoacTBe. Dusnueckue u
XUMUYECKHE CBOMCTBA BOJIbI. 3arpsi3HUTENU BOJABI M CIIOCOOBI OunCTKH. JKecTkas
BoJla U ee ymsardyeHue. OnpecHeHue BOJIbl. ATperaTHble COCTOSHUS BOJIbI U €€
NEePEX0/Ibl U3 OJHOTO arperaTHOrO COCTOSIHUS B IPYTOE.

PacTtBopeHne TBEpABIX BEIIECTB M Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEP/IbIX BEIIECTB M ra30B OT TeMIIepaTypbl. MaccoBas 107151 BELIECTBA B PaCTBOPE
KaK Croco0 BBIPaYKEHUS COCTaBa PacTBOpA.

JlemoHCTpauys

du3nYECKue CBOMCTBA BOJIbI: MIOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHHUE.

XHWMHUYECKUE PEaKIUU

[TonsiTue 0 XxuMu4ecko peakuuu. Tumnbel XuMuyeckux peaxkiuii. CKOpocTh
peakuuud U (GakToOpbl, OT KOTOPHIX OHA 3aBUCHUT. TerioBoi 3(PeKT XUMHUECKOM
peakuud. XMMHUYECKOe PAaBHOBECHE U CIIOCOOBI €r0 CMEIIICHHUS.

JlemoHcTpanumn

XVMMHUYECKHUE PEAKIUU C BBIJCICHUEM TEIIOThl. OOpaTUMOCTh XUMHYECKUX
pEaAKIIUH.

[IpakTrueckoe 3aHATHE

3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMU OT Pa3IMYHBIX (HAKTOPOB
(TemnepaTypbl, KOHLIEHTPALIMK BEUIECTB, IEUCTBUS KaTAIN3aTOPOB).

Heoprannueckue coenuuenus

Kiaccudukanys HEOpraHMYeCKHUX COCIUHCHMA W WX CcBoMcTBa. OKCHBI,
KUCJIOTbl, OCHOBaHMS, COJU. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHUN B CBETE€ TEOPHUH DJICKTPOIUTHUYECKON AUCCOLHUALMH.
[Tonatue o rtuaposmse coneil. Cpena BOAHBIX PACTBOPOB COJIEW: KHUCTas,
HeWTpanbHas, menoyHas. Bogopoansiii nokasarens pH pactBopa.

Mertamnel u Hemerauibl. Metamibl. OOmue (Quanueckue U XUMHYECKHE
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CBOMCTBAa METAJJIOB, OOYCIIOBJICHHBIE CTPOCHHWEM AaTOMOB U KPUCTAJIOB U
MOJIO)KEHUEM METAJJIOB B DJICKTPOXUMHUYECKOM psiiy HanpsokeHuid. OOiue
crocoObl moyueHust MetajioB. CIuiaBel: YepHbIC U LIBETHBIE. KOppo3usi MeTaIlIOB
Y CIOCOOBI 3aIIUTHI OT HEe.

Hemertamnpel. OOmiasi xapakTepucTUKa TJIaBHBIX MOJATPYIN HEMETALIOB Ha
MpUMeEpPE TaNOreHoB. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIOB.

Baxueiimmne CcoequHEHUST METAVIOB M HEMETAUIOB B MPUPOJAE U
XO3MCTBEHHOM [IESITEILHOCTH YEJOBEKa. 3alluTa OKPYXKAIOWIEH Cpeapl OT
3arpsI3HEHUA TSKEIBIMUA METaJUIaMU, COEIMHEHUSIMU a30Ta, CEPbI, YTIIEpo/a.

JlemoHCTpauuu

B3aumopelictBue mMeTauioB ¢ HeMeTaljaaMu (IIMHKA ¢ CepOH, aIFOMUHUSI C
H0/I0M), pacTBOpaMU KHUCJIOT U IIEJIOYECH.

l'openne  metasmoB  (IIMHKA,  JKeJe3a, MarHus) B KHUCJIOPOJE.
B3aumonernictBue a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOT C MEIBIO.
BoccranoBUTEIBHBIE CBOMCTBA METAIIIOB.

XUMHYECKUE CBOMCTBA COCIMHEHUN METAJLJIOB.

[IpakTrueckue 3aHATHS

Peakmiun oOMeHa B BOAHBIX pacTBopax siekTpoiuToB. Ompenenenue pH
pacTBOpa COJIEH.

BritecHenne xijopom Opoma ® Homa W3 PacTBOPOB HX  COJICH.
B3anmopenicTBre METAIIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

OpraHuyeckue CoOeIUHECHUS

OCHOBHbIE TOHATHS OPraHUYECKOM XMMHU U  TEOpUs  CTPOCHUS
opranndeckux coenuHeHuil. llonstue uzomepun. Buasl nzomepun: CTpyKTypHas
(YrmepomHOTO CKeneTa, TIOJOKEHUS KpPAaTHOM CBSI3M WM (PYHKIIMOHAIBHON
TPYIIIBI), TPOCTpaHCTBEHHAs. MHOTO0OOpa3ne OpraHnyecKuX COCTMHECHUN.

VYrneBopopoasl. IlpenenbHble U HenpeaenbHble YrieBoaopoabl. CTpoeHue
YIJIEBOAOPOJIOB,  XapaKTEpHbIE  XWMHUYECKHME  CBOWMCTBA  YIJIEBOJOPOJOB.
[IpencraButenu yriieBoJoOpoAOB: METaH, 3THIEH, alleTHiIeH, Oen3oi. [Ipumenenue

YIJIEBOJIOPOJIOB B OpraHUYeCKOM cuHTe3e. Peakius monumepuszanuu. HedTs, ras,



KaMEHHBIN yTOJIb — MPUPOJAHBIE HCTOUYHUKHU YTIIEBOIOPOJIOB.

Kucnopoaconepxamiue opranudyeckue BemiectBa. Couptbl, KapOOHOBBIE
KHUCJIOTBI U CJIOKHBIE d(PUPBI: UX CTPOCHUE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA.
[IpeacraBuTenu KUCIOPOACOAEPIKAIMIMX OPTAaHUYECKUX COSTUHEHUIN: METUIIOBBIN U
STUJIOBBIM CHUPTHI, TJIMIEPUH, YKCYCHas KHUCJIOTa. Mplja Kak COJIM BBICIIMX
KapOOHOBBIX KUCHOT. JKupbl Kak Cl0kKHbIE 3DUPHI.

VYreBobl: TII0K03a, Kpaxmad, LeJIr103a.

A3oTcosiepKaliue OpraHUYeCKue COETUHEHHS. AMUHBI, AMUHOKUCIIOTHI,
oenku. CtpoeHue u Ouosormyeckass (GyHKIMS O€NKOB. XHUMHYECKHE CBOWCTBA
OCJKOB.

['eneTnyeckas cBI3b MEXKY KJIaCCAMU OPTaHUYECKUX COCTUHEHUH.

JleMoHCTpanuu

[Tonyuenue sTuUiIeHa U €ro B3aMMOJICHCTBHE C PAacTBOPOM IepMaHraHarta
KaJivst, OpOMHOM BOJOM.

Peakius monmydeHus: ykCycHO-3TUI0BOro 3(upa. KauecTBeHHas peakius Ha
TJIMLEPHH.

LIBeTHBIE peakuu OEJKOB.

[IpakTrueckue 3aHATUS

XUMHYECKME  CBOMCTBA  YKCYCHOM  KHCJIOTBI:  B3aUMOJCUCTBHE  C
uHauKatopamu, metamiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u OoCHOBHBIMU
okcuaamu (CuO).

OOpatumast 1 HeOOpaTUMasi IeHaTypaus O0eIKOB.

[Inmactmaccsl n BosokHa. [lonstue o miactmaccax. TepMoOIUIaCTUYHBIE U
TEPMOpPEAKTUBHBIE MOAUMEPBl. OTIOENbHbIE MPEICTABUTENN CHUHTETUYECKUX U
HCKYCCTBEHHBIX MOJIMMEPOB: dbenonodopmanbaeTuIHbIC CMOJIBI,
MOJIMBUHWIXJIOPUL, Te(PIIOH, UETUTYTIOUI.

[lonsiTue © XMMHYECKMX BOJIOKHaX. HaTypanbHble, CHUHTETHYECKHE U
HUCKYCCTBEHHbIE BOJIOKHA. OT/AENbHbIE MNPEACTABUTEIN XUMUYECKUX BOJIOKOH:
aneratHoe (TpHalleTaTHBIA IIEJK) M BUCKO3HOE BOJIOKHA, BUHUIXJIOPHUIHBIE
(XJIOpUH), TMOJUHUTPUIIbHBIE (HUTPOH), MOJUMAMHAHBbIE (KAlmpoH, HAMIOH),
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noiu3(UpHbIE (JaBCaH).

JleMoHcTpauus

PaznuuHble BUIBI IIIACTMACC U BOJIOKOH.

[IpakTnueckue 3aHATUA

O3HaKOMJIEHHE C CHUHTETHYECKMMHU W HCKYCCTBEHHBIMU IOJIUMEPAMU.
Ornpenenenune pa3IuyHbIX BUAOB XUMUYECKUX BOJIOKOH.

XUMUS U )KU3Hb

XuMHUS W OpPraHu3M 4YeJoBeKa. XHMHUYECKHE DJIEMEHTbl B OpraHu3Me
yenoBeka. OpraHuueckue W HEOpraHudeckue BemiecTBa. OCHOBHBIE KHU3HEHHO
HEOOXOAUMBIE COCAUHEHUS: OCJIKH, YTIEeBOJbI, KUPbl, BUTAMUHBI. YTJIEBOJIb —
IJ1aBHBIA UICTOYHUK SHEPTUM opraHu3ma. Poiib sKupoB B opranuzme. X0oJIECTEPUH U
€ro poJib B 3JI0POBHE UEIIOBEKA.

MuHepanbHble BEIIECTBAa B MPOAYKTAaX IHUTAHHS, TMHUIIEBbIC JT00ABKHU.
COanaHcupoBaHHOE TUTAHUE.

Xumus B ObITy. Boma. KadecTtBo Boabl. Motolue U 4HCTSIIUE CPEICTBA.
[IpaBuna 6e3omacHoi pabOThI CO CpeCcTBAMU OBITOBOWM XUMUHU.

buonoruss — COBOKYIHOCTh HayK O WBOW IpupoJe. MeTolbl HaydyHOTO
MO3HAHMS B OMOJIOTHUHU

XKupas npuposa xkak 00bEKT M3y4deHHUs OMOJIOTUU. MeToabl MCCIeAOBaAHMS
KUBOU mpuponabl B 6uonoruu. OnpeneneHue *Ku3HU (C MPUBICYECHUEM MaTepHaa
U3 pasnenoB GU3NKU U XUMUH). Y POBHH OpPTaHU3AIUH KU3HU.

JleMoHCTpauuu

YPpOBHM Opranu3aiuu *Ku3Hu. MeTopl NO3HAHUS )KUBOU ITPUPOBI.

Knerka

Ucropust uzyuenusi kiaeTku. OCHOBHBIE MOJIOKEHUS KJIETOUYHOW TEOPHUH.
Krnerka — cTpykTypHO-hyHKIIHMOHATBHAS (JIEMEHTApHAs) €AMHUIIA KU3HH.

Crpoenue kierku. [IpokaproTbl M 3yKapuOTbl — HU3IIKE U BBICHINE
KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKH JYKAPHOT.
[ToBepxHocTHbIM anmapar. C(CXeMaTUYHOE ONMCAHUE JKHIAKOCTHO-MO3aUYHOMN

MOJIEIN KJIETOYHbIX MeMOpaH. lluTomnazmMa — BHYTpeHHSIE cpeda KIETKH,



opraHounpl (opranemisl). Kiierounoe snpo. ®DyHkuus sapa: XpaHEHHE,
BOCIIPOM3BEACHUE U TMepeaya HacIEACTBEHHOM uWHGOpPMAaIMKU, pPerysius
XUMUYECKOU aKTUBHOCTH KJIETKU. CTPYKTypa U PYHKIIMHU XPOMOCOM. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBL.

MarepuanbHO€ €IMHCTBO OKPYXKAOIIEr0 MHUpPAa M XUMHUYECKHA COCTaB
XKUBBIX OpPraHu3MoOB. buosnornueckoe 3HAYEHHE XHUMHUYECKUX DJIEMEHTOB.
Heopranmueckne BemiecTBa B COCTaBE KJIETKU. Poyib BOABI KaK pPACTBOPHUTENS U
OCHOBHOI'0O KOMIIOHEHTA BHYTPEHHEU cpenbl opraHu3mMoB. Heopranmyeckue moHBI.
VYrneroasl u unuasl B kietke. CTpykTypa U Ouosiorndeckue (PyHKIUU OEIKOB.
AMUHOKHUCTIOTBI — MOHOMeEpHI 0enkoB. CTpoeHue HYKJIEOTHJOB U CTPYKTypa
nonunykieotuaneix neneid JJHK u PHK, ATO®.

Bupycol u 6aktepuodaru. Heknetounoe cTpoeHue, )KU3HEHHBIN UK U €T0
3aBUCUMOCTh OT KJIETOYHBIX (OpM KU3HU. Bupycel — B030yauTenu
UHQEKIIMOHHBIX  3a00JeBaHUM; NOHSATHE 00  OHKOBHpYCaX. Bupyc
uMmMmyHoedumuTa yenoseka (BIY). [Ipodpunaxkruka BUY-undexnuu.

JlemoHcTpanuu Ctpoenue monekyinbl 6enka. Ctpoenue mosnekyinsl JJHK.
CtpoeHue KJIETKH.

CrpoeHue KIETOK IPoKapuoT U 3ykapuoT. CTpOeHHE BUpYca.

[IpakTnueckue 3aHATUS

HaGmronenue Ki1eTok pacTeHU ¥ )KMBOTHBIX 10T MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpEIapaTax U ux OIUCaHUE.

CpaBHEHUE CTPOCHUS KIIETOK PACTECHUN U KUBOTHBIX.

Opranuszm

Opranusm — eguHoe 1enoe. MHOrooOpasue OpraHu3MoB.

OOMeH BeIIecTBOM U JHEpruei ¢ OKpyXkalolle cpenoil kak HeoOXOAuMoe
YCJIOBHE CYIIECTBOBAHUS )KUBBIX CHCTEM.

CrocoOHOCTP K  CaMOBOCIPOM3BEACHUIO — OJHA W3  OCHOBHBIX
0COOEHHOCTEM JKUBBIX OPraHU3MOB. JleJleHHe KJIETKH — OCHOBA POCTa, Pa3BUTHS U
pa3MHOXKEHMS OpraHu3MoB. becmnosoe pasmHoxeHue. [lonmoBoil mpouecc u
[10JIOBOE pa3MHOkeHHe. OII0I0TBOPEHHE, €ro OMOJIOrMYECKOe 3HAUECHHUE.
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[TonsiTue 00 VHINBUIyaIbHOM (oHTOTEHE3), AMOPHOHATHEHOM
(aMOpuorene3) M MOCTIMOPHMOHAIIBHOM pa3BUTUU. WHAMBUIyallbHOE pa3BUTHE
YeJIOBEKA U €r0 BO3MOKHbBIE Ha- PYIICHHUS.

OO6mue mpencraBieHUss O  HACHEACTBEHHOCTM W HM3MEHYMBOCTH.
['eneTnueckass TEPMHUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTH HACJIEOBaHUSI.
HacnenoBanue npusHakoB y denoBeka. I[lomoBeie xpomocombl. CHEIIEHHOE C
nojioM HacienoBanue. HacnencrBeHHble OO0JI€3HM YeENOBEKA, WX MNPUUYUHBI U
npodunaktrka. CoBpeMeHHbIE NMPEACTABICHUS O F€HE U TEHOME.

['eneTnueckre 3aKOHOMEPHOCTH u3MeH4YMBOCTH. Kitaccudukauus dopm
U3MEHYUBOCTH.

BrnusiHue MyTareHoB Ha OpraHu3M 4eJloBeKa.

[Ipenmer, 3amauym M METOABI CENEKIUU. | eHEeTHYecKue 3aKOHOMEPHOCTH
cenekiuu. Yuenue H. M. BaBuiioBa o neHTpax MHOrooOpasust U MPOUCXOKICHHUS
KyJbTYPHBIX pacTeHHi. bBuoTexHoMOTHs, €€ TOCTHKEHUS, TEPCIIEKTUBBI PA3BUTHSI.

JlemoHcTpanuu

OOmeH BelecTB U TpeBpalleHHe JHEpruuM B KieTke. JleneHue KIeTKu
(MUTO3, MEHO03).

Cnocobb1  Oecrionioro  pasMHOkeHHUs. OIUIOJOTBOPEHHWE Y PACTEHUU W
KUBOTHBIX. IHAMBHUIYaIbHOE pAa3BUTHE OPraHU3MA.

HacnencrBennsie 60sie3HN YeIOBeKa.

BnusHue ankoronusmMa, HApKOMaHUW, KypEeHHs Ha HAcJeICTBEHHOCTb.
MyTranumu.

MoaudukannoHHas U3MEHUYUBOCTb.

Lentpel MHOrooOpa3usi M TPOUCXOXKICHHUS KyJIbTYPHBIX PACTEHUHU.
NckyccTBeHHBIN 0TOOP.

UccnenoBanus B 00s1acTh OMOTEXHOJIOTUU.

[IpakTrueckue 3aHATHA

Petiennie rreMeHTapHBIX TEHETUYECKUX 3a]1a4.

AHanu3 U OLIEHKA 3TUYECKUX ACIEKTOB Pa3BUTHUSI HEKOTOPBIX UCCIIEA0BaHUN

B OMOTEXHOJIOTHH.



Bun

OBOJIIOIMOHHAS TEOpUsi M €€ poJib B (POPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHOHAY4YHOM KapTUHbl Mupa. Bun, ero xpurepuu. Ilomymamusa xak
CTPYKTYpHasl €IMHULA BUAA W 3BOJtOUMU. CHHTETHYECKAas TEOPHUs HBOJIOLHUH.
JIBWKylipe Cuiabl DBOJIOLMA B COOTBETCTBUM C CUHTETHYECKOW TEOpPUEH
spomtonnu (CTD). 'eHeTnueckue 3aKOHOMEPHOCTH IBOJIIOIIMOHHOTO TIpoliecca.

Pesynbratel 3Bomonuu. CoxpaHeHHE MHOTrooOpasusi BHJIOB KaK OCHOBA
yCTOMUHUBOTO pa3Butusi Ouochepsl. [lpuunHbl BEIMUpaHus BUI0B. buonornyeckuii
porpecc U OMOJIOTUYECKUI perpecc.

['unore3pl MPOUCXOXKACHUS KU3HU. Y CIOXKHEHHUE KUBBIX OPraHM3MOB Ha
3eMie B MOPOILECCE DBOJIOIUU. AHTPONOT€HE3 M €ro 3aKOHOMEPHOCTH.
JlokazarenbCcTBa  pPOJACTBA  YEJIOBEKA C  MJICKOMMUTAIOIMIMMU  YKUBOTHBIMH.
Okonorudyeckue  (aKkTOpel  AHTPOTIOTEHE3a:  YCIOXKHEHHUE  TOMYJISIIIUOHHON
CTPYKTYpbl BHUZA, U3FOTOBJIECHHUE OPYAMH TpyAa, MEPEXO] OT PACTUTEIBHOIO K
CMEILIAaHHOMY TUIy IUTAHUsI, UCIIOJIb30BaHUE OrHs. lIosiBIIeHME MBICIU- TEJIBbHOU
NEATENIbHOCTY U YJIEHOpa3AeabHOU peu. [Iporcxoxkienne yeaoBeueckux pac.

JlemoHcTpanuu

Kpurepuu Buna.

[lonynmauuss — CTPyKTypHass €AWHHMIA BHUAA, C€OUHUIA DBOJIOLUU.
JIBHoKyIIKE CUIIbI DBOIIOLUH.

BosnukHoBeHrE U MHOTOOOpa3ue MpUCIOCOOIeHU y opranu3MoB. Penkue
Y HCYE3a0LINE BUBI.

JBmkymue  cwibl — aHTponoreHesa. I[IpoucxoxxaeHue  4emoBeka U
yenoBeueckux pac. [Ipakruueckue 3aHsATHSA

Onucanue ocoOeld BHma MO MOPQOIOTHIECKOMY KPHUTEpUI0. AHAINW3 U
OLIEHKA pAa3JINYHbIX THUIOTE3 MPOUCXOXKICHUSA JKU3HU. AHAIU3 U OLECHKa
Pa3IMYHBIX TUIOTE3 MPOUCXOKICHUS YETOBEKA.

DKOCHUCTEMBI

[Ipeamer u 3a1aun 3KOJIOTUU: YUeHHE 00 SKOJIOTHYECKUX (PaKTOpax, yueHHue
0 co00IIIeCTBaX OPraHMW3MOB, YueHHe o0 onocdepe.
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Dkosiornyeckue (HakTopbl, OCOOEHHOCTH UX BO3JEUCTBUS. DKOJIOTHYECKas
xapaktepuctuka Buja. [lonarue o0 skonoruueckux cucrtemax. llenu nutanwus,
Tpoduyeckre ypoBHU. bUoOreoneHo3 kak skocucteMa. buolieHo3 u OumoTom Kak
KOMITOHEHThI OUOT€OIIEHO3a.

buocpepa — rnobanpHas skocucteMa. Yuenue B. WM. Bepnanuckoro o
ouocdepe. Ponp xuBbpix opraHusmMoB B Ouochepe. buomacca. buonornyeckuit
KPYroBOpOoT (Ha mpuMepeKkpyroBopora yriepoaa). OCHOBHBIE HaIpaBJICHUS
BO3JICUCTBUSA  ueloBeka Ha Ouochepy. Tpanchopmaius  €CTECTBEHHBIX
IKoJoruueckux cucteM. OCOOCHHOCTU arpo3KOCUCTEM (arpoOlI€HO30B).

JlemoHCTpauuu

Dkosiorudeckue GakTopbl U UX BIMSHUE Ha OPTaHU3MBI.

MeXBUJOBbIC OTHOIICHUS: Iapa3sUTHU3M, XWUITHUYECTBO, KOHKYPEHIIUS,
CUMOHUO03. SIpyCHOCTh pacTUTEIBHOTO COOOIIECTBA.

Kpyrosopot yrnepona B 6uocepe. 3anoBeaHUKHM U 3aka3HUKH Poccum.
[IpakTuueckue 3aHATUSA

CocraBieHue cxeM nepeadu BelecTB U SHePTruu (1ernel MuTaHus).

CpaBHUTEIBHAS XapaKTEPUCTUKA MPUPOJHBIX IKOCUCTEM U arpodKOCHUCTEM
CBOEH MECTHOCTH.

Pemenue sxonornueckux 3aaau.

AHau3 ¥ OICHKA IMOCIIEICTBHM COOCTBEHHOM JEATEILHOCTH B OKPYIKAFOIICH
cpelne, TI00aNTbHBIX SKOJOTUYECKUX IPOOIeM U IMyTeH UX pereHus.

DKCKypcuu

Mmuoroo6pasue BumoB. Ce30HHBIE M3MEHEHUS B TPUPOAE (OKPECTHOCTH
npodeccruonansHOl 00pa30BaTEILHON OPTaHU3AIUN ).

EctrectBennbie u HCKYCCTBEHHBIE HKOCHUCTEMBbI (okpecTHOCTH

npoheCcCHOHATLHOM 00pa30BaTEIIBHON OPTaHN3aIINN).



6. TEMATUYECKOE INTAHUPOBAHHUE

I[Ipu  peanuzamuu  cojaepkanust  00ImIeoOpa3oBaTebHON  yueOHOU

mucuurmiiabl «EcrectBo3Hanue» B mpexaenax ocBoenus OIIOII CIIO na 6aze

OCHOBHOTO OO0II[ero 00pa30BaHMs C MOJYYEHUEM CPEIHEro o0Iero oopa3oBaHUs

(ITIICC3) makcuManbHas yueOHas Harpy3ka 00y4aromuxcs COCTaBIISIET:

Bun yuebHoit paboTbl O6beM yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (BCero) 162
OO0s13aTeNbHAs ayTUTOpHAs yaeOHass Harpy3ka (Bcero) 108
B TOM YHCJIE:
MPAKTUIECKHUE 3aHATHS 30
ab0paTOPHBIC 3aAHITHS 20
CamocrosiTenbHas padora oOyuaromerocs (BCero) 54

Hrorosas arrectanus B hopme nuddepeHImpoBaHHOTO 3a4eTa

7. TEMATUUYECKHH ILUTAH U COAEP)KAHUE YYEBHOM JUCIHUTLINHBI

Copepxanue 00ydeHus

KommyecTBo wacos

DOU3UKA. Beenenune 2
MexaHuka 10
OCHOBBI MOJIEKYIIIPHOU (PU3UKU U TEPMOIUHAMUKU 10
OCHOBBI AJIEKTPOIMHAMUKU 8
Konebanus u BOJIHBI

DneMeHThl KBaHTOBOU (pU3UKU

Bcenennas u ee sBomtonus

UTOoro 40
XUMUSI. Beenenue 2
OO11ast 1 HeOpraHUYECKast XUMHUSI 4
OcHOBHBIE IOHATHUS U 3aKOHBI XUMUHU 2
[Tepuomuueckuii 3akoH u [leproauueckas cucTeMa XUMHYECKUX 2

anemenToB /. 1. Menneneepa
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Crpoenue BelecTa 2
Bopna. PactBopsl 2
XUMHUYECKUE PEAKLIUU 2
Krnaccudukaius HeopraHmueCKuX COSAMHCHUN U X CBOICTBA 4
MeTaisl 1 HEMETaJUTbI 6
Opranunueckasi XUMUS 4
OcHOBHbIE IOHATHS OPraHUYECKON XUMUU U TEOPUS CTPOEHUS 2
OPraHNYeCKUX COCTMHEHUN
VYTr1eBoA0pOIbl U UX IPUPOJHBIE HCTOYHUKHU 4
Kucnopoconepxanme opraHi4ecKue COeMHEHUS 4
A3oTcoaepkane oprannueckue coenuenud. [loaumepst 4
XuUMHS 1 )KU3Hb 2
XUMHUS U OPraHu3M YeloBeKa 2
Xumus B ObITY 2
uToro 50
BUOJIOI' NS — coBOKYMHOCTB HayK O KUBOW IIPUPOJE. 2
MeTo1bl Hay4YHOTO TIO3HAHUS B OMOJIOTUHN
Knerka 4
Opranuszm 4
Bun 4
DKOCHUCTEMBI 4
nuToro 18
[ToaroToBka yCTHBIX BBICTYIUICHHH 110 3aJJaHHBIM TEMaM, 3CCE, 54
JOKJIaJI0B, pedepaToB, HHANBUIYaIbHOTO MPOEKTa C
WCIO0JIb30BaHUEM MH(GOPMAIMOHHBIX TEXHOIOT UM, IKCKYPCUU U
Ap.
UTOI'O 162
8. XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOM JEATEJIHbHOCTH
CTYJAEHTOB
Conepxanue XapakTepHUCTHKa OCHOBHBIX BUJIOB AEATEIBHOCTHU CTYJEHTOB (Ha
o0y4yeHus YpOBHE y4eOHBIX JIeHCTBUI)
OU3NKA
Benenne Pa3Butne cnocoOHOCTEN SICHO U TOUHO M3JIaraTb CBOM MBICIIH,

JIOTHYECKH 0OOCHOBBIBATh CBOIO TOUKY 3pEHUS], BOCTIPUHUMATH U
aHaJIM3UPOBATh MHEHHsI cOOECEeTHUKOB, TPU3HABAS IIPABO JIPYTrOTo
YeJIOBEKAa Ha UHOE MHEHHUE.

[IpuBeneHre npuMepoB BIUSHUS OTKPHITHHA B (PU3UKE HA ITpOrpecc
B TEXHUKE U TEXHOJIOI'MH NIPOU3BOJICTBA

Mexannka




Kunemaruka

O3HaKOMJIEHHE CO CTIOCOOaMU OMMHMCAHUS MEXaHUIECKOTO
JIBM)KEHHS, OCHOBHOM 3aJaueii MEXaHUKH.

N3ydyeHne 0CHOBHBIX (DU3MYECKUX BEIIMYNH KHHEMATHKU:
nepeMenieHus, CKOPOCTH, YCKOPEHHSI.

Habmoienne 0THOCUTENTbHOCTH MEXaHHYECKOTO JBHKCHHUS.
dopMynHpoOBaHHUE 3aKOHA CIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO JIBIKEHUS (HA
npuMepe CBOOOHOTO TMaICHUS TEJI) 1 PABHOMEPHOTO JIBHKCHUS
TeJa 10 OKPY>KHOCTH.

[Tonnmanue cMpiciia OCHOBHBIX (PU3MUECKUX BEJIMYMH,
XapaKTEPHU3YIOUIMX PABHOMEPHOE ABMKEHUE TEJa MO OKPYKHOCTH

JnHamuka

[Tonumanue cMpiciia Takux pU3NIECKUX MOJIETeH, KaKk
MaTrepuaibHas TOUYKa, HHEPLIHUAIbHASA CHCTEMA OTCYETA.
N3mepenue maccol Tena pa3inyHbIMU ciocobamu. M3mepenue cun
B3aUMOJCUCTBUSA Tel. Brluncienne 3HaueHNs YCKOPEHUS TEI 110
M3BECTHBIM 3HAUEHUSM JEMCTBYIOUINX CUJI U Macc Tell.

YMeHue paznuuaTth CUITy TSKECTH U Bec Tena. OObsCHEeHNnE U
MIPUBEACHNUE ITPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpumeHeHre OCHOBHBIX MOHATHH, (POPMYIT U 3aKOHOB AUHAMUKH K

PEIICHHUIO 3a1a4

3aKOHBI COXpaHEHUS B
MEXaHUKe

OObscHEHNE PEaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXPaHEHUs
nMiynbca. [[puMeHenne 3aKk0Ha COXpaHEeHHs] UMITYJIbCa IS
BBIYMCIICHUS] U3MEHEHHUI CKOPOCTEN TeJl IIPH UX B3aUMOJCHCTBUSAX.
Beruncnenue paboTsl CUIT M MN3MEHEHHS KUHETUYECKOW SHEPTUU
Tena. Beryncienue NoTeHIMaIbHOM SHEPIUuy TeJl B TPaBUTALIMOHHOM
noJie. XapakTepUCTHKA POU3BOAUTEIBHOCTY MAIlIMH U IBUTaTEIICH
C MCNOJIb30BaHUEM MOHATUS MOITHOCTH

OCHOBBI MOJIEKYJISIPHOM

bU3MKH U TEPMOAMHAMUKH

MonekynspHas
¢buzuka

dopmynTupoBaHUE OCHOBHBIX MOJIOKEHHI MOJIEKYIISIPHO-
KWHETHYECKOW TEOpPUHU. BBITIOTHEHNE SKCTIEPUMEHTOB, CITYXKAIUX
000CHOBaHHMEM MOJICKYJIIPHO-KWHETHUYECKOW Teopun. Habmonenne
OpOYHOBCKOTO JIBWKCHUS U sABJICHUS TP y3un.

OnpezesneHne napaMeTpoB BEIeCTBa B ra3000pa3HOM COCTOSTHUM Ha
OCHOBaHHMHU YPAaBHEHUS COCTOSIHUS HJICATLHOTO Ta3a.
[IpencrasieHue B BUE rpaduika H30XOPHOTO, N300apPHOTO H
U30TEPMHUECKOTO POIIecCOB. BhIUncieHne cpeHeil KHHETHYECKOM
SHEPI'HHU TETUIOBOTO JIBUKCHHUS MOJICKYII IO U3BECTHOM TEMITEpaType
BeniecTBa. M3MepeHne BIaKHOCTH BO3yXa

TepmoanHamuka

DKcIepUMEeHTalIbHOE UCCIIeI0BaHUE TEIJIOBBIX CBOMCTB BEIECTBA.
Pacuer xosnmyecTBa TEIIOTHI, HEOOXOAUMOTO Ul OCYLLECTBICHHUS
npoliecca NpeBpalieHys BelecTBa U3 0JIHOTO arperaTHOro
COCTOSIHHSA B IPYTO€.

Pacuer u3meHeHus: BHYTpEHHEH SHepruu Tei, paboTsl U
HepeaHHOTO KOJIMYEeCTBa TEIJIOThl HA OCHOBAaHMHM IIEPBOTO 3aKOHA
TepMoArHAMHUKH. OOBbsCHEHNE IPUHIIUIIOB IEHCTBUS TEIIOBBIX
MalluH

OcHOBEHI QJICKTPOAUHAMUKHU
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DNeKTpoCcTaTuKa

Brluucnenue cuin B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKUX
3apsI0B.

Brluncnenue HapsKEHHOCTH U IOTEHIMANA JIEKTPUYECKOTO 110
OJIHOTO M HECKOJIBKUX TOYEUHBIX 3apsII0B.

N3mepenue pasHOCTH OTEHIUAJIOB.

[IpuBeneHne npuMepoB IPOBOJHUKOB, TUNIEKTPUKOB U
KOHJIEHCAaTOPOB.

Habuntoienue siBIeHUs 3J€KTPOCTATUUECKON MHAYKIIUU U SIBJICHUS
NOJISIPA3ALMU AUDIICKTPUKA, HAXOJAIIEr0Cs B 2JIEKTPUYECKOM I0JIe

TlocTOSHHBINA TOK

N3mepenue momHoCTH AekTpuueckoro Toka. Mamepenue 9/1C u
BHYTPEHHETO CONPOTHUBIICHUSI ICTOYHHUKA TOKA.

COop ¥ UCTIBITAHUE IIEKTPUUECKUX LIETIEH C pa3InIHBIM
COCIMHEHUEM ITPOBOJTHUKOB, PAcUeT UX ITapaMeTPOB

MaruuTtHoe noJe

HaGmnronenue neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM,
KapTUHOK MarHUTHBIX MOJIEH.

dopMynHpoBaHHE MPABHIIA JIEBOUM PYKHU TSI OTIPEICITICHHS
HaIpaBJICHUs CUJII AMIiepa.

Brruncnenue cun, IeHCTBYIONMX HA TIPOBOJHUK C TOKOM B
MarHUTHOM TI0Jie, OOBSICHEHHE MPUHIIAIIA JIEHCTBHS
3JIEKTPOIBUTATEISI.

HccnenoBanue siBICHUS SJEKTPOMArHUTHOW WHTYKITUN

Kosebanusg v BOJHEI

Mexannueckue
KOJIEOAHWA U BOJIHBI

[IpuBenenne mpuMepoB KoJieOaTeNbHBIX ABMXKEHUH. VccnenoBanue
3aBUCUMOCTH TIEPHO/Ia KOJIeOaHN MaTeMaTHIECKOTO MassTHUKA OT
€ro JUTMHBI, MacChl M aMIUTATYABI KoJiebanuii. OnpeneiacHue
YCKOPEHHSI CBOOOTHOTO MAJICHUS C TTOMOIIBI0 MAaTEMAaTHYECKOTO
MasiTHHKA.

Hab6mronenune konebanuii 3sydamiero Tena. [[puBeneHue 3HaueHus
CKOPOCTH PacIpOCTPaHCHHUsI 3BYKa B PA3IMYHBIX CpeJax.

YMeHne 00bSICHATH UCIIOJIH30BAHNE YIbTPAa3ByKa B MEIUIIMHE

BHGKTpOMaFHI/ITHHC
KOJ€0aHUs B BOJIHBI

Habmonenue ocunuiorpaMmM rapMOHUYECKUX KOJIEOaHUM CHITBI
TOKa B IEIH.

OObscHeHne IpeBpalleHus SHEPTUU B HIeaTbHOM K0J1e0aTeIbHOM
KOHTYpE.

W3ydenue ycTpoiicTBa U MpUHILIMIIA ACHCTBUS TpaHc(opmaTopa.
AHanu3 cXemsl repeiayu JIEKTPOIHEPTUU Ha OOJIBIITNE PACCTOSHUS.
[IpuBeaeHue mpuMepoB BUAOB PAIMOCBSI3U. 3HAKOMCTBO C
yCTPOMCTBaMH, BXOALIMMH B CUCTEMY PaJIMOCBSI3H.

OO6cyxienne 0COOEHHOCTEN pacpOCTpaHEHUs PaIHOBOJIH

CBeTOBBIC BOJIHBI

[IpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAYKEHUS U MTPEIOMIICHUS
CBETa NpH pelIeHuH 3a1a4. Habmronenue siBiaeHus uppaKkiuy u
JIMCIIEPCHUU CBETA.

YMeHue cTpouTh U300paXKeHUs MPEMETOB, JaBaeMbIe JIMH3AMH.
Pacuer onTudeckoit CUIIbI TUH3BI

OneMeHThbl KBAHTOBOM (b

N3NKU

KBanToBbIe cBOiiCTBa
CBCTa

Habmronenue goroanexkrpuueckoro 3¢ ¢exra. Pacuer
MaKCHUMaJIbHON KHHETUYECKON SHEPTHH AIEKTPOHOB MPH

doTordhdexre




duszuka aroma

dopmynupoBanue nocrynato bopa. HabnroneHue nuaeiyaToro u
HENPEPBIBHOTO CIEKTPOB.

Pacuer yacTOTHI M JUIMHBI BOJIHBI UCIIyCKaeMOI'O CBETA MpU
IIEPEX0/JIe aTOMa U3 OJHOTO CTAllMOHAPHOI'O COCTOSIHUSL B IPYTOE.
OObscHEeHNE TPUHLIMIIA ACHCTBUSI Ja3epa

duzuka aTOMHOTO
SIApa U DJIEMEHTAPHBIX
YaCTHII

Habmoienue TpekoB anbga-gacTul] B kamepe Brubcona.
Perucrpanus saepHsIX U3IIyd€HHUN € IOMOIIBIO cyeTurKa [ eirepa.
Pacuer OHCPI'UH CBA3U aTOMHBIX AO€P.

[ToHnMaHue IEHHOCTHU HAyYHOT'O MIO3HAHUS MUPa HE BOOOIIE /175t
YeJIOBEYECTBA B LIEJIOM, a JIJIsl KaX/10T0 00yJaroIerocs JIM4YHo,
OCHHOCTH OBJIaACHUSA MCTOJOM HAYYHOTI'O MMO3HAHUA 1A
JOCTHUIKCHUA yCIICXa

B JII0OOM BHUJIE MPAKTUYECKOU NESATENIbHOCTH

Bcenennas u ee 3BOJIION

s

CrpoeHue u pa3BUTHE
Bceenennoi

OO0bsacHeHne MoJienu paciupstolieiics Beenennoit

[Tpoucxoxnenue
CoIHEUYHOH CUCTEMEI

Habmtonenue 3Be3x, JIlynsl u ruianer B teneckon. HaGmonenue
COJTHEUHBIX ITATEH C TIOMOIIBIO TEJIeCKOIa

XUMUA

Beenenue PackpsITHe BKIaga XUMUYECKON KapTUHBI MUpPa B €INHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHpA.
XapakTeprucTUKa XUMHUH KaK POU3BOJUTENILHOM CHIIbI OOIIeCTBa
Baxxueiimue YMeHue 1aTh OnpeesieHue U ONepUpoBaTh CIEAYIOIMIMMHU

XUMHWYCCKUEC ITOHATHUA

XUMHYECCKUMH TMOHATHAMU: «BEIIECTBOY, «XUMHYCCKUH DIICMCHT,
«aToM», «MOJIEKYJIa», «OTHOCUTEIHLHBIC aTOMHAsI U MOJICKYJIIpHAs
MacCChI», «HOHY, «AJTIOTPOTIUS», KA30TOIBDY, «XUMUUYECKAS CBS3hY,
«OIEKTPOOTPUIIATEIILHOCTDY, «BAIEGHTHOCTDY, «CTEIIEHB
OKHCIICHUS», «MOJIbY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM
ra3z000pa3HbIX BEUIECTBY, «BEIIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS», «PACTBOPBI», «JEKTPOJIHT U
HEAIEKTPOIIUTY, «IJICKTPOTUTHYCCKAS TUCCOIUAIUI», «OKUCIUTETh
Y BOCCTAHOBUTENbY, KOKUCICHUE M BOCCTAHOBJICHHEY, KCKOPOCTh
XUMUYECKON PEaKIumy, «XUMUYECKOE PABHOBECHEY, «YTJICPOTHBII
CKEIIET»,

«(yHKIMOHANBHAS TPYIIAY, KU30MEPHUS

OCHOBHBIC 3aKOHBI
XHUMHNHN

DopMynHpOBAHUE 32aKOHOB COXPAHEHUSI MACCHI BELIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE TPUYMHHO -
CJIEICTBEHHOM CBSI3U MEXK]y COJEPKAHUEM ITHX 3aKOHOB U
HAIMCaHHEeM XUMHUYECKHX (GOPMYI U ypaBHEHUH.

PackpeiTre pusnyueckoro cMmpiciaa cuMBOJIMKY [leproanueckoi
TaONMUIBI XUMUYecKuX dNeMeHToB [[. V1. MenaeneeBa (HoMepoB
9JIEMEHTAa, IEPUO0/Ia, TPYIIIIEI) U YCTAHOBJICHUE TPUYNHHO-
CJIIEZICTBEHHOM CBSI3U MEXKY CTPOEHUEM aToMa U
3aKOHOMEPHOCTSAMHU U3MEHEHUS CBOWCTB AJIEMEHTOB U
00pa30BaHHBIX MU BEI[ECTB B MEPUOAAX U TPYIIIax.
XapakTepUCTHUKA FJIEMEHTOB MaJIbIX IIEPUOJIOB I10 UX MOJIOKEHUIO B
[Tepuonnueckoni cucreme 1. 1. Menneneesa
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OcHOBHBIE TEOPUU
XUMUH

YcTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOCHHUS aTOMOB 00Pa3YIOMINX UX XUMHUECKUX HJIEMEHTOB.
XapakTepucTrKa BaKHEHIIUX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHTEJILHOCTHU 3TOH Tunojoruu. OObsICHEHUE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBAa U CTPOCHUS KPUCTAININYECKUX
PELIETOK.

DOopMyIMPOBAHUE OCHOBHBIX ITOJI0KEHUN TEOPUH
JIEKTPOJUTHYECKON JUCCOLMALIMU U XapaAKTEPUCTUKA B CBETE ITOU
TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN.
DOopMyIHPOBAHNE OCHOBHBIX ITOJIOKEHUH TEOPUH XUMUYECKOTO
CTPOCHMS OPraHUYECKUX COCAMHEHUM U XapaKTepUCTHKA B CBETE
3TOM TEOPUHU CBOMCTB BAJKHEUIIINX IIPEICTABUTENIEH OCHOBHBIX
KJIACCOB OPraHNYECKHUX COECTMHEHUIN

Baxneiime BemiecTsa
1 MaTepHabl

XapakTepucTUKa CTPOEHUSI aTOMOB M KPUCTAJIOB M HAa 3TOW OCHOBE
— 001UX PU3NYECKUX U XUMUYECKIX CBOMCTB METAJUIOB U
HEMETaJIJIOB. XapaKTepUCTHUKa COCTaBa, CTPOEHUS, CBOMCTB,
MOJIy4EHUS ¥ IPUMEHEHNE BaXKHEUIINX HEMETAIIIOB.
XapakTepucTrKa COCTaBa, CTPOSHUS U OOITHUX CBOMCTB BaKHEHIITNX
KJIACCOB HEOPraHUYECKUX COECTUHEHHI.

Onncanne cocTaBa U CBOWCTB BAXKHEHMIINX IIPEICTaBUTENIEH
OpraHUYECKUX COEAMHEHMI: METaHOJIa ¥ 3TaHOJIa, CJIOKHBIX
3¢upOB, KUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOU KUCIIOTHI),
MOHOCaxapuA0B (TJIFOKO3bI), IUCAXapUa0B (caxaposbl),
MoJIMCaxapyuaoB (Kpaxmasa

U 11eJUTI0JI03b]), aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CHUHTETHYECKUX MOJUMEPOB

XUMHWYECKUH A3BIK U
CUMBOJIAKA

Hcnons3oBanue B yaeOHON 1 TPO(PEeCCHOHAIBHOMN AESITEIIbHOCTH
XUMHAYECKHX TEPMHHOB ¥ CHMBOJIUKH.

Ha3zpiBaHMe M3y4EHHBIX BEIIECTB 110 TPHBUAIBLHON HITH
MEXTyHApOHO HOMEHKJIATYPE M OTPAKCHUE COCTaBa ITHX
COCJIMHEHUH C TIOMOIIBI0 XUMUYECKUX (POPMYII.

OTpakeHne XUMHYECKUX TPOIIECCOB C IOMOIIBIO YPABHEHU I
XUMUYECKUX PEaKITHA

XuMu4deckue pC€aKuuu

OO0bscHeHre CYyITHOCTH XUMHUYECKUX npoiieccoB. Kimaccudukanus
XUMHYECKUX PeaKLUi M0 pa3IM4HbIM MPU3HAKAM

XUMHYECKUM Brinmonnenne XuMu4ueckoro OKCIICPUMCHTA B IIOJIHOM COOTBCTCTBUU
OKCIICPUMCHT C ITpaBUJIaMHU TCXHHUKH 0€e30MacHOCTH.
Ha6J'IIO)IeHI/IC, (1)I/IKCI/IpOBaHI/IC " OIIMCaHUC PE3YyJIbTATOB
IMPOBCACHHOI'O OKCIICPUMCHTA
XumMuueckas HpOBC,Z[eHI/IC CaMOCTOSITEILHOTO IOMCKA XUMHUYECKOM I/IH(1)OpMaI_II/II/I
HH(bOpMaI_II/IH C UCIIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHHUKOB (Hay‘lHO'HOHy.]'IHpHBIX

U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUH [l 00pabOTKH U
nepeaayr XMMUYeCKOH HHPOPMALIMU U €€ TPEICTaBICHUS B
pa3in4HbIX hopmax

[Ipo¢unsroe n
npoeccuoHaIbHO
3HaYMMO€ COJIep>KaHHe

OObscHEeHNEe XUMUYECKUX SBIICHUH, TPOUCXOIALTUX B IPUPOJE,
OBITY U Ha TIPOU3BOJCTBE.

Cobmto/ieHue MpaBUil IKOJOTUYECKU TPAMOTHOTO TIOBEICHUS B
OKpY»Karollen cpere.

OLueHKa BAUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEN Cpebl
Ha OPraHW3M YEJIOBEKA U JPYTHe KUBbIE OPTaHU3MBI.




Cobmnroenue npaBmil 6€30MaCHOTO OOpaIEeHUs C TOPIOYUMH U
TOKCHYHBIMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAHUEM.
Kputnueckas orieHKa T0CTOBEPHOCTH XUMHUYECKON HH(POpMAITHH,
IIOCTYINAOIIEH U3 Pa3HbIX HCTOYHUKOB

BUOJIOI'UA

buomorng —
COBOKYITHOCTb HayK O
KUBOM IPUPOJIE.
Merto1b1 Hay4HOTO
MO3HAHUS B OMOJIOTUH

3HaKOMCTBO C 0OBEKTaMH U3Y4CHHS OMOJIOTHH.

BrisiBnienue posin 6uosnoruu B GopMUPOBAHUN COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTHHBI MUPa U MPAKTUYECKOU
NeITeIbHOCTH JII0JIEH

Knetka

3HaKOMCTBO C KJIETOYHOH TEOPUEH CTPOECHUSI OPraHU3MOB.
[Tonyyenue npencTaBieHHs O POJIM OPraHUYECKUX U
HEOPraHUYECKHUX BEIECTB B KIETKE.

3HaHue CTPOEHMSI KIIETOK 0 pe3ysIbTaTaM paboThl CO CBETOBBIM
MHUKPOCKOTIOM.

YMeHHe ONUChIBaTh MUKPOIIpENapaTsl KJIETOK PACTCHUN. Y MEHUE
CpPaBHUBATh CTPOEHUE KIETOK PACTEHUH U JKMUBOTHBIX 110 TOTOBBIM
MHKpOIIpernapaTam

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPraHU3MOB, CTaANM
OHTOI€HEe3a Ha MpUMepe YeJoBeKa.

3HaHME MIPUYKH, BBI3BIBAIOIIUX HAPYIICHUS B Pa3BUTHH
OpPraHn3MOB. Y MEHHE MOJIb30BAThCS TEHETHYECKOW TEPMUHOJIOTUEN
Y CUMBOJIMKOM, pelaTh MPOCTEUIINE TeHETUYECKHUE 3a/1auu.
3HaHMe 0COOEHHOCTEN HACIEICTBEHHON U HEHACIIEACTBEHHON
U3MEHYMBOCTU U UX OMOJOTMUYECKON POJIM B IBOJIOLUHU )KUBOTO

Bun

YMeHre aHaIM3uPOBaTh U OIEHUBATh PA3JINYHBIC TUITOTE3bI
MIPOUCXOKICHUSI )KU3HU Ha 3eMIIe.

YMeHne mpoBOAUTH OMMMCaHUE 0cOOeH OHOTO BUIA 11O
MOPGOJIOTHIECKOMY KPUTEPHIO.

Pa3BuTHE cIOCOOHOCTEMH SICHO M TOYHO H3JIaraTh CBOM MBICIIH,
JIOTUYECKH 00O0CHOBBIBATh CBOIO TOUKY 3pEHHUS, BOCIPUHUMATD U
aHAJIM3UPOBATh MHEHUS COOCCETHUKOB, ITPU3HABAsI MPABO JIPYTrOro
YyeJIoOBEeKa Ha MHOE MHEHHE.

YMeH#ne T0Ka3bIBaTh POJCTBO YEJIOBEKA U MIICKOITUTAIOIINX,
OOIIIHOCTB ¥ PABEHCTBO YEJIOBEUYECKUX Pac

OKOCUCTEMBI

3HaHUE OCHOBHBIX DKOJIOTHYECKUX (PAaKTOPOB M MX BIUSHUS HA
OpraHU3MBl.

3HaHNE OTINYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCHUCTEM.

[TosrydeHue npecTaBICHUS O CXEME SKOCUCTEMBI Ha IIPUMEpE
ouocdepsl.

JleMoHCTpaIysi yMeHHsI IOCTAaHOBKHU IIeJiel 1eATeIbHOCTH,
IUTAHUPOBaHUE COOCTBEHHOM IEATENbHOCTH TS TOCTHKEHUS
MOCTABJICHHBIX IIeNIeH, MPeABUACHUS BOSMOYKHBIX PE3YIbTATOB ITUX
NENCTBUI, OpraHU3aIlluu CAMOKOHTPOJIS U OIICHKH MOTY4EeHHBIX
pe3yabTaToOB.

OO0ydenue coOMIOICHUIO TIPABIII TIOBEICHUS B TIPUPO/IE, OEpEeKHOMY
OTHONICHHIO K OMOJIOTHYECKUM 00BEKTaM (PaCTECHHUSIM M KUBOTHBIM
U X COOOIIEeCTBaM) M UX OXpaHe
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9. YYEBHO-METOANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE

Kopniyc 8, nutep A, xabunetr No 412 xumuu AJjisi TPOBEACHUSI MPAKTUYECKUX U
JIEKIIMOHHBIX 3aHATHH, TPYNIIOBBIX W WHIWBHIYAIbHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTECTAIIUU:
26 MocaJ04YHbIX MECT;
S= 60,8 m2;
KOMIUIEKT yueOHOH MeOenu;
KOMIUIEKT yu4eOHO-HATJISIIHBIX TTOCOOMIA;
KomneroTep ¢.0. <Socket775>Asus monut. 19 ACER IIpoexTop Epson EB-X62,
TV Supra STV-LC40T871FL,
NurtepaktuBnas gocka Hitachi Jloctyn B ceth IHTEpHET.
Kopnyc 8, nutep A, xabuner Ne 308 (uszuku nis npoBeAeHHUS MPAKTUYECKUX U
JIEKIIMOHHBIX, JIa0OPaTOPHBIX 3aHATHH, TPYMIOBBIX W WHIWBUIYaJTIbHBIX
KOHCYJIbTAllU/, TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOU aTTECTAIUU:
32 mocao4vHbIX MecTa; S= 61M2
KOMIUIEKT yueOHOH MeOenu;
KOMIUIEKT y4eOHO-HATISAHBIX TOCOOMI M MPE3EHTAIMOHHBIX MaTepUaIoB
KommeroTep ¢.6. <Socket775> Asus monut. 19 ACER
[Tpoextop NEC V260X DLP | 1024x768 | 2600 ANSI | 2000: 1 HDMI+ LAN
|31db|2.5kg | 3D Ready
HNurtepaktuBHas gqocka Hitachi
Kopmyc8 , mutep. A, xabuner 6mosioruun Ne 204 mis mpoBeCHUS MPAKTHICCKUX
M JIEKIIMOHHBIX,  3aHSATUH, TPYIIOBBIX W WHIAUBHAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAIIUU
30 mocamoYHBIX MeCT, S= 57 M2
KOMILUIEKT yueOHOM Melenu;
KOMIUIEKT y4eOHO-HATJISIAHBIX TOCOOMIA;

Kopnyc10, nurep E, naboparopusi MHPOPMAIIMOHHBIX TEXHOJOTUUA B

npodeccronanbHoi nesteabHocTH Ne 304, s MpoBEACHUS CaMOCTOSTEIbHOU



paboThl (KOMIIBIOTEPHBIN KI1acc)
30 mocamounHbIX MecT, S= 70 M2
HoytOyk Acer Aspire ES-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb
Kommnerotep B cbope: mpoueccop Intel S1150 Celeron G1840;MonuTop 18.5
ViewSonic
Okpan Ha Tpenore MW200*200
Cxanep MUSTEK manmeTHbIi
Buneonpoekrop NEC NP40 DLP

Kopmiyc8, nutep A, kabuner Ne408 Ouonoruu 1. TIPOBEJICHUS
NPAKTUYECKUX U JICKIIMOHHBIX 3aHATUM, TPYNNOBBIX U HUHIAUBUAYAIbHBIX
KOHCYJIbTAllU/, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHOM aTTECTAllUU
32 nocamo4uHbIX MecTa; S= 40,4 M2
KOMIUIEKT yueOHOH MeOenu;
KOMIUIEKT y4eOHO-HarISAHBIX TOCOOM

Kopriyc10, nutep E Kabuner  Ne302 wunbOpMaTUKU Ui TPOBEACHUS
CaMOCTOSTEIbHOM paboThI ( KOMIIBIOTEPHBIH Ki1acc)
20moca0uYHBIX MECT;
S= 67,4 M2
KOMIUIEKT yueOHOH MeOenu;
KOMIUIEKT y4eOHO-HATISAHBIX TOCOOMI 1 MPE3EHTAIIMOHHBIX MaTepUaOB;
Komrmbrotepsl B KOMILIEKTE:
Kommsrotep ¢.6. AMD Athlon moaut. ACER AL1916WDs-6 mt
I[19BM Forum Sempron-3.0 MonuTop Samsung 794 MB 26089 -6 wrs;
[IK IC 2.53D, monutop Philips107T60-31urT;

Kopmtyc10 , mutep E, ma6oparopust Ne 308 mH(DOpMAIIMOHHBIX TEXHOJIOTHH,
JUTSI TIPOBEJICHUSI CAMOCTOSATEIBHBIX PA0OT ( KOMIIBIOTEPHBIN KIJTacC)
28 nmocalouHbIX MecT, S= 44,7 M2
KOMILUIEKT y4eOHOM Melenu;
KOMIUIEKT y4eOHO-HAIJISIAHBIX TOCOOMI
JIByxmuiatpopMeHHBII KOMITbIOTEp NpenoaaBarensi ¢ Mouutopom Acer AL1916NB
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HNHTepHeT-pecypcehl

www. class-fizika. nard. ru («Kmacc!nas mocka muist 10003HATEIbHBIX) ).
www. physiks. nad/ ru («®u3rka B aHUMALHSIX» ).

WWW. interneturok. ru («Bumeoypoku 10 mpeaMeTraMm  IIKOJbHOU
nporpammsbI»)._ WWW. chemistry-chemists. com/ index. html (saexTpoHHbBIH
KypHall «XUMUKA M XUMHSI»). WWW. pvg. mk. ru (onumnuana «Iloxopu
BopoO6beBbI TOPBI»).

www. hemi. wallst. ru («Xumus. OOpazoBaTeNnbHBIA CaUT IS
IIKOJIBHUKOBY). WWW.  alhimikov. net (OOpa3oBaTenbHbII CaiT TSt
IIKOJIbHUKOB). WWW. chem. msu. su (nexkTpoHHas OuOIMOTEKa M0 XUMUH).

Www. hvsh. ru (kypHan «Xumus B mMKoye»). WWW. hij. ru (kypHan «XuMus
U KU3HBY).

www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHasi OHOJIOTHS, CTaThH,
HOBOCTH, OubanoTeka). Www. window. edu. ru/ window (Enunoe okHO noctyna K
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