Tocyoapcmeennoe asmonommnoe npogpeccuonaivnoe
obpazoeameivnoe yupesricoenue Mockogckoit oonacmu
«lybepuckuil Konneosue»

«CornaacoBaHo» «Y TBEpKIAAIO»
1-ii  3aMecTHTENh AUPEKTOpA aupekTop IAIIOY MO
o y4 U pabote «I'ybeprckuii KOJUIS K
T. IO. JleGenena WS 4

A 7 S
i » ) 204AT (& AW JTpicrkos
A Y»_1u0na 14 AL

Paccmorpeno na 3acenanuu

[TIIK ecrecTBeHHOHAYUHBIX AMCLMILIHH
npoTokos Ne // or %5, 06 2018r.
Ipencenarens , C.B. Kopuroxuna

2,

e

PABOYASI ITIPOT'PAMMA YUYEBHOMI JAUNCHUTITIIIUHBI
OY/1.05 ECTECTBO3HAHUE
00we0dpazosamenvhozo yukia

RPOZPAMMBI NOOZOMOBKU CREYUAIUCHOE CPeoHez0 36eHa
no cneyuanvnocmu 54.02.01. «/Auzaiin (no ompaciaam)»
(couuanvno-3x0nomuyeckozo npoduns)

Cepnyxos, 2018



CocraBurenu:
bapakuna Anna Hukonaesna, npenogaBarens ['AIIOY MO «['yGepHCKU KOJUITEIK
CunoposaCernanaMuxaitiioBHa, mpenonaasarens ['AIIOY MO «['yGepHckuii
KOJUIE I
JKCHepThI:
BHyTpeHHss1 sKcnepTu3a
TexHn4ueckas IKCepTr3a:
Kopuioxuna C.B.nipeacenarens [1IIK ecrectBenHoHayuHbIx quctuminHl’ AIIOY MO
«['yOepHCKHi KO
CopeprkarenpHasi KCIIEPTU3A:
Kopuioxuna C.B.nipeacenarens [HIIK ecrectBenHoHayuHbix nuctuminHl’ AIIOY MO
«['yOepHCKHi KO

Pabouas mporpamma yueOHOM muctumimael ECTECTBO3HAHUE nns

CHEIUATBHOCTU CpPeAHEro NpodecCUOHAaTBLHOTO O00pa30BaHUS TyMaHUTApPHOIO
npoduiis: 54.02.01 «/[uzaiin (no ompacnsam)».

[Iporpamma paszpaborana Ha ocHoBe TpedoBanuii ®I'OC cpennero obiiero
oOpa3oBaHUs, IPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOM TuCHUILUIMHBI «ECTeCTBO3HAHKE», B COOTBETCTBUU ¢ PekoMeHaarusiMu 1o
OpraHu3allid TOJIyYEHHUs] CpeaHero oOmero oOpa3oBaHHsS B IpeAesiax OCBOEHUS
o0pa3zoBaTEeIbLHBIX MPOrpaMM CpeHEr0 MpodecCUOHabHOIO0 o0pa3oBaHus Ha 0Oa3ze
OCHOBHOTO 001iero oopaszoBanusi ¢ yderoM tpedoBanuiit ®I'OC CIIO u mpoduis
noyiyduaemMoii mpodeccun  cpeaHero mnpodeccuoHaIbHOro o0pa3oBaHUs (MHCHMO
JlenapTameHTa rocyapCTBEHHON MOJUTUKH B chepe MOATOTOBKU pabouuX KaJIpoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Pabouass mnporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON MPOrpaMmbl
o011e00pa3oBaTeibHON ~ y4eOHOW  TUCIUTUIMHBI «EctecTBo3HaHue» s
npo¢eCCUOHATIBHBIX 00pa3zoBaTeIbHBIX OpraHu3aIui, PEKOMEH0BAaHHOM
dbenepaibHBIM  TOCYJIapCTBEHHBIM aBTOHOMHBIM  yupexaeHueMm «DenepanbHblii
WHCTUTYT pa3BuTus oOpazoBanus»y (DPI'AY «DUPO») B kauecTBe NpPUMEPHOU
MIPOTpPaMMBI JIJI peau3ali OCHOBHOM oOpa3oBaTenbHoM mporpammbl CITIO Ha 6aze
OCHOBHOTO 00I1Iero oOpa3oBaHUs C TMOJYYEHHUEM CpeaHero ooiero oOpa3oBaHUS
(mpotokost Ne 3 ot 21 utons 2015 r.), a Takke ¢ y4eTOM YTOUHEHHM, 0JJOOPEHHBIX
Hayuno — meroamueckuMm coBetoM LleHTpa mnpodeccuoHanbHOro oOpa3zoBaHUs U
cucreM kBamupuxkauun OI'AY  «DOUPO» IIpotokon Ne3 or 25mas 2017 roma u
NPUMEPHOM  OCHOBHOM  00pa3oBaTeNbHON  MpPOTpaMMbl  CPEIHET0  OOIIero
oOpaszoBaHusi, on0OpeHHON pemeHueM denepanbHOro y4eOHO — METOIUYECKOTO
oObeauHeHus1 Mo oOmiemy obpaszoBanuio (mpotokosn Ne 2/16-3 ot 28 wutons 2016
roga).Coaeprkanue IporpaMMbl Peasiu3yeTcs B MPOIECCE OCBOSHUS 00YyJarONUMUCS



MIPOTPaMMBbI TIOJITOTOBKH CITEIIUATUCTOB CPEAHETO C MOTYYECHUEM CPETHETO OOIIETo
oOpa3oBaHusl, pa3paboTaHHON B cOOTBETCTBUU C TpeboBanueM OI'OC.
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o011€00pa3oBaTebHON YyUeOHOM NUCHUIIMHBI «EcTecTBO3HAHUEY
npelIHa3HadeHa I W3YyYCeHHs]  €CTECTBO3HAHMA B IPO(ecCHOHAIBHBIX
00pa30BaTEeNbHBIX OPTAaHMU3ANMIX, PEATH3YIOIUX 00pa30BaTEIbHYI0 MPOTPAMMY
CpemaHero o0Iero o0pa3oBaHus B TPEeiax OCBOSHUSI OCHOBHOM MpogeCCHOHATBHON
oOpazoBarensHOil iporpammbl CITIO Ha 6a3e 0CHOBHOro o0mIero oOopa3oBaHus, IpU
MIOJITOTOBKECIIEITUATIMCTOB CPETHETO 3BCHA.

Copnepxanne mnporpaMMmbl «EcCTeCTBO3HaHHME» HAIPaBICHO Ha JOCTHKECHHE
CICIYIOIINUX LeJIe:

* OCBOCHHME 3HAHMM O COBPEMEHHOM E€CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOolee BaKHBIMU HACSIMU H
JOCTUKEHUSIMHU €CTECTBO3HAHMS, OKAa3aBIIMMU ONPEIEIIAONIEE BIMSIHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTUI;

* OBJIAJICHUE YMEHHUSMH MPUMEHSTHh IOJYYECHHbIE 3HAHUA MJI1 OOBSCHEHMS
SBJICHUN OKPYXAIOLIEro MUpa, BOCIPUATHS MH(OpPMALMK €CTECTBEHHO-HAYYHOI'O U
npo(eCCHOHANBHO  3HAYMMOIO  COJEp)KaHWsS; Pa3BUTHE  MHTEUIEKTYaJIbHBIX,
TBOPYECKUX CIOCOOHOCTE M KPUTUYECKOTO MBINUIEHUS B XOJ€ IPOBEICHHUS
IIPOCTENIINX MCCIEAOBAHNN, AHAIN3a SBJICHUM, BOCIPUATHS W HWHTEPIPETALHU
€CTECTBEHHO-HAYYHOU MHPOpMaLUK;

* BOCIIUTaHHUE YOEKJICHHOCTH B BO3MOXKHOCTHU IMO3HAHMS 3aKOHHOW IPUPOABI U
VCITOJIB30BAHUsSL JTOCTH)KEHUM E€CTECTBEHHBIX HAayK JUIsl PAa3BUTHs LMBUIIM3ALHUHA U
NOBBILICHHS KA4eCTBA )KU3HU;

* TIPUMEHEHHE €CTEeCTBEHHO-HAayYHbIX 3HAaHUH B  MpodeccrnoHaIbHOM
NESTEJIbHOCTY U TMOBCEAHEBHOM KU3HU JuIsl  obOecrieueHus: 0Oe30MacHOCTH
KU3HENEATEIIbHOCTA; TPAMOTHOIO HCHOJIb30BAHHUS COBPEMEHHBIX TEXHOJIOTHH;
OXpaHBbI 3I0POBBS, OKPYKAIOIIEH CPEJIbI.

B nporpammy BKIIOUYEHO COJEp)KaHHWE, HANpaBICHHOE HAa (HOPMHUPOBAHUE Y
oOyyarolmuxcss KOMIIETEHIMH, HEOOXOAUMBIX JJisi KayeCTBEHHOI'O OCBOCHHUS
oOpaszoBarenpHOM mporpammbl CIIO Ha 6a3ze OCHOBHOTO 00mIero oOpa3oBaHUs C
NOJlyYEHUEM CpelHero oomero o0pa3oBaHusi IO MporpamMMmMe IOATOTOBKH
CIIELIMAJINCTOB CPEIHETO 3BEHA!

OK 1. Tlonumarh CYHIIHOCTb M COIIMAJIBHYIO 3HAUYUMOCTh CBOEU OymyIieit
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaThb COOCTBEHHYIO J€ATEIbHOCTb, BBIOMPATH THUIOBBIE
METO/Abl U CHOCOOBI BBIMOJIHEHUS MPOPECCUOHAIBHBIX 3aJlay, OLICHUBATh HX
3 PEeKTUBHOCT U KA4E€CTRO.

OK 3. Ilpunumars penieHuss B CTaHAAPTHBIX W HECTAHAAPTHBIX CUTyalUsiX H
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBasTh MOUCK U UCIMOIb30BaHUE HH(POPMAIMHA, HEOOXOTUMOM IS



3¢ (HEKTUBHOTO BBIMOJIHEHHS] MPOPECCHOHANBHBIX 3a/1a4, MPOPECCHOHATBHOTO U
JUYHOCTHOTO PA3BHUTHS.

OK 5. Hcnonp3oBaTh HWH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
poeCCUOHATILHOM IESITCIIBHOCTH.

OK 6. PaGorath B KkomiekTuBe, JG(PEKTUBHO 0OMIATHCS € KOJUIETaMU,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. bpatp Ha ceOs OTBETCTBEHHOCTH 3a pPabOTy 4YJIECHOB KOMaH/IbI
(MOTYMHEHHBIX ), 3@ PE3YybTAT BHITIOJHCHUS 33/ TaHHMH.

OK 8. CamocTosATensHO ONpeaesaTh 3a1a9u TPo(PeCcCHOHATEHOTO W JTMYHOCTHOTO
Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO TUTAHUPOBATH TOBBITIICHUE
KBaJIM(DUKALIIH.

OK 9. OpueHTHpOBaTECI B  YCIOBHSX  YacTOH  CMEHBI  TEXHOJIOTHM
B ITPO()ECCHOHATBHON ACSITEIHPHOCTH.

B TAIIOY CIIO MO «I'ybepHCKuii KOJUIEIK»HA €CTECTBO3HAHHUE TIO
CHEIUATBHOCTU  CpPeAHEro  MNpodecCHOHATBLHOTO  00pa30BaHUSATYMAHUTAPHOIO
npodmins4.02.01 «luzaiin (1o oTpacisMm)»otrBoautcs 186 vacoB — oOs3aTenbHas
aynuTopHas Harpyska. M3 Hux84 dacoB Ha pazgen «Pusuka», 51 wac Ha pasmen
«Xumusi» u 51 yac Ha pazgen «buonorus».OcHOBY paboyel mporpaMMbl COCTABIISET
COJIEp>)KaHUE, COTJIaCOBaHHOE ¢ TpeOoBaHUAMH (perepanbHOr0O KOMIIOHEHTA
roCyJIapCTBEHHOTO CTaHJapTa cpeaHero (IoJHOro) oluiero oopa3oBaHus 0a30BOrO
YPOBHSL.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIIUTIJIMHBI
«ECTECTBO3HAHUE»

EcrecTBO3HaHNE — HayKa O SBJICHHUSIX M 3aKOHax npupoabl. COBpEeMEHHOE
€CTECTBO3HAHHUE BKJIIOYAET MHOMXECTBO €CTECTBEHHO-HAY4YHBIX OTpAClCid, U3
KOTOPBIX Hambojee BaXKHBIMU SBJISIOTCS (u3uka, xumust U Owmosorus. OHO
OXBaThIBACT IMIMPOKUH CIIEKTP BOMPOCOB O Pa3HOOOpPA3HBIX CBOMCTBaX OOBEKTOB
MPUPOIBI, KOTOPHIE MOKHO PaCCMaTPUBATh KaK €MHOE LEIIOE.

EcTecTBeHHO-HAy4HbIC 3HAHUS, OCHOBAHHBIC HA HUX TEXHOJOTUU (HOPMHUPYIOT
HOBBIN 00pa3 >ku3HU. BbICOKOOOpa30BaHHBIN YEOBEK HE MOXKET JUCTAHIIMPOBATHCA
OT (yHIaMEHTaIbHBIX 3HAaHUN 00 OKpYXKaIoIIeM MHUpPE, HE PHUCKYd OKa3aTbCs
OecioMOIHBIM B TNpodecCHOHANBHONW JesTeNbHOCTU. Jlio0oe mepcrneKTUBHOE
HAMpAaBJICHUE JICSITEIbHOCTH YEJIOBEKA MPSIMO WJIM KOCBEHHO CBA3aHO C HOBOU
MaTepUaibHOW 0a30M U HOBBIMHU TEXHOJOTHUSIMU, U 3HAHHUE UX €CTECTBEHHO-HAyUYHOU
CYIIIHOCTH — 3aKOH ycCIiexa.

EcrecTBO3HAaHME — HEOThEMJIEMAS COCTABJISIONIASA KYJIBTYPhL: ONPEACISs
MHPOBO33pEHUE YEJIOBEKa, OHO TMPOHUKAET W B TyMaHWUTapHylO cdepy, U B
OOIIIECTBEHHYIO  KHU3Hb. PanyonanbHbIi €CTECTBEHHO-HAYYHBIM  METO/I,
c(hOpMHUPOBABIIIUNACS B paMKaX €CTECTBEHHBIX HAyK, 00pa3yeT eCTeCTBEHHO-HAYUYHYIO
KapTUHY MHUPa, HEKoe 00pa3Ho-(puiiocopckoe 00001IeHNE HAYyYHbIX 3HAHUU.

OCHOBY ecTeCTBO3HaHUsA TNpeAcTaBisieT ¢uU3MKa — Hayka O [MpUPOJE,
u3yyvaroniasi HauOoJjee BaXKHbIC SIBICHUS, 3aKOHBI U CBOWMCTBA MaT€pUAILHOTO MUpA.
B ¢usuke ycTaHaBIMBaIOTCA YHHBEpCAJIbHBIE 3aKOHBI, CHPABEIMBOCTH KOTOPBIX
MOATBEPAKAAETCA HE TOJIBKO B 3€MHBIX YCIOBHUSIX M B OKOJO3E€MHBIX IMPOCTPAHCTBAX,
HO M BO Bcell BceenenHnon. B 3Tom 3akimrodaeTcs OQWH U3 CYLIECTBEHHBIX ITPU3HAKOB
bu3uku Kak (QyHmameHTadbHOM Hayku. Dusnka 3aHHUMaeT 0coboe MECTO Cpeau
€CTECTBEHHBIX HAYK, [I03TOMY €€ IPUHATO CYUTATh JUAEPOM €CTECTBO3ZHAHUSI.

EcrecTBO3HaHME KaK HAayKa O SIBICHUAX M 3aKOHAX MPUPOIbI BKIIOYAET TAKKE
OJIHY U3 BaXHEUIINX OTPACIEN — XUMHUIO.

XuMHST — HayKa O BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX, MPOIIECCax
MPEBPAILECHUS], WCMHOJIb30BAHUHM 3aKOHOB XHUMHHM B MPAKTUYECKOW JIE€SATEIBHOCTH
JIIOJIEH, B CO3JJaHUU HOBBIX MaTE€pPUAJIOB.

buonoruss — cocraBHas 4acTb €CTECTBO3HAHUS. JTO HayKa O KUBOW MPUPOJE.
OHa wW3ydaeT pacTUTENIbHBIM, JKUBOTHBIM MHUpP M YEIOBEKa, MCIOJb3ys Kak
COOCTBEHHBIE METO/BI, TaK W METOAbl JAPYruX HayK. buonorus BBIABISET
3aKOHOMEPHOCTH, MPHUCYIIUE KU3HU BO BCEX €€ MPOSIBJICHUSAX, B TOM YHCJIE OOMEH
BEIIECTB, POCT, Pa3MHOKEHUE, HACJIEACTBEHHOCTh, K3MEHYUBOCTh, IBOJIIOIUIO U .

B npouecce peanu3anuu COJIepKaHUS yaeOHOM JUCHUIUINHBI
«EcTecTBO3HaHHWE» 3HAUUMO wu3yuyeHue pasnena «Dusnka», KOTOPBIA BHOCHUT
CYIIIECTBEHHBI BKJAJ B CHCTEMY 3HAaHUH 00 OKpYXKaoIeM MHUpE. IJTOT pas3ziel



SBIISIETCS. CHCTEMOOOPA3yIOUUM JUIsl JAPYTUX pPa3AesioB y4yeOHOW UCIUIUIMHBI,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIeKAT B OCHOBE COJACPXKAHUS KYypCOB XUMHUHU U
OHOJIOTHH.

[Ipu u3ydyeHun yueOHOro MaTepualia Mo XMMHUU U OHOJOTHHU LIeIecoo0pa3Ho
aKIEHTUPOBATh BHUMAaHUE O0YYAIOIINXCS Ha KU3HEHHO BAXKHBIX 00BEKTAaX MPHUPO/IbI
W OpraHum3Me 4deioBeka. OTo ruapocdepa, atmochepa u Omocdepa, KOTOpHIC
paccMaTpUBAIOTCS C TOYKU 3PEHUS XUMHUYECKHX COCTAaBOB M CBOMCTB, UX 3HAUYCHMUS
JUTSL AKU3HEJEATEIbHOCTH JIIOAEH, 3TO COJIEpKaHUE, OCBEIIAIOIIEE POJIb BAKHEUIINX
XUMUYECKUX OJJIEMEHTOB B OpraHU3Me€ 4YeJOBEKa, BOMPOCHI OXpaHbl 30POBbS,
npo(HIIaKTUKK 3a00JI€BaHUI U BPEAHBIX MTPUBBIUEK, MTOCIEACTBUN U3MEHEHUS CPEIb
oOWTaHUs YeI0BeKa JJI YeJI0BeUEeCKOW IMBUIIU3AIUY.

3aMeTHOe MECTO B COJEP)KAHWU Y4YeOHOW JMCHUIUIMHBI 3aHMMAET Y4eOHBIH
MaTepuaj, HE TOJIbKO (OPMUPYIOUINI eCTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa Y
CTYACHTOB, HO M PAaCKPHIBAIOIINN MPAKTUYECKOE 3HAYEHUE €CTECTBEHHO-HAYUHBIX
3HaHUU BO BCeX cepax )KU3HU COBPEMEHHOTO OOIIECTBA.

B nenom yuebnas muciumuimHa «EcTecTBo3HaHHME», B cOAEpKaHUM KOTOPOM
BEIyIIUM KOMIIOHEHTOM SIBJISIOTCSl HAy4YHbIC 3HAHUS U Hay4YHbIE METOJbI MTO3HAHUSA,
NO3BOJIAET CPOPMHUPOBATH Yy OOYYarOIIMXCS LEJIOCTHYI) €CTECTBEHHO-HAYUHYIO
KapTHHY MHUpPA, OPOOYIUTh Yy HHUX HOMOIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K
M3y4yaeMOMY MaTepuaidy, TOTOBHOCTb K BBIOOpPY JACHCTBHII  ONpeaesICHHOM
HAIPaBIEHHOCTH, YMEHUE KPUTHYECKH OIICHMBAaTh CBOM M UyXKHE ICHCTBUS U
MOCTYTIKH.

WNuTerpupoBaHHoe  cojaep)kaHWe — y4yeOHOM — JAMCUUIUIMHBI  TO3BOJISIET
npenoaaBaTessiM (U3NKH, XUMUM U OMOJIOIMM COBMECTHO OpPraHM30BaTh M3Yy4YECHHE
€CTECTBO3HAHHUS, UCHOJb3ysl MMEIOIIMECS 4YacTHbIE METOAMKH IpEenoiaBaHus
npeaMera.

N3yuenne o011eo0pa3oBaTebHON y4eOHOW mucHUIUIMHBL «EcTecTBO3HAHUEY
3aBepIlaeTcs MOJBEICHHEM HTOroB B ¢opme auddepeHIrpoOBaHHOTO 3ayeTa B
mepBOM ceMecTpe M B (opme »dK3amMeHa BO BTOPOM CEMECTpPE B paMKax
IPOMEXYTOUHOM aTTeCTallH CTYIEHTOB.

MECTO YYEBHOHM JUCIUIIJIMHBI B YYEFHOM ILJTAHE
VYuebnas nucnurmHa «EcTecTBO3HAHUE» ABISIETCS YYEOHBIM TMPEIMETOM IIO
BBIOOpY W3 oO0s3aTenbHOM TpeaMmeTHor obnactu «EctectBeHHblie Hayku» DI'OC
CpeaHero oo1iero oopa3oBaHuUsl.
B npodeccuonanpHbIXx 00pa30BaTENBbHBIX OPraHU3ANMAX, PEATU3YIONINX
o0pa3oBaTeIbHYI0 MPOTpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpe/eiax OCBOSHUS
pPOrpaMMbl  TIOATOTOBKHA KBATH(UIIMPOBAHHBIX padOuMX CHOyKalmmx Ha 0ase



OCHOBHOTO o0miero oOpa3oBanus, y4eOHas mucnurimHa «EctecTBo3Hanme»
u3ydaeTcsi B 00111e00pa3oBaTesIbHOM [IUKJIIE y4eOHOTO TUTaHA.

PE3YJbTATBHI OCBOEHUS YYEBHOM JUCIIUILJINHBI

OcBoenne  comepkaHusi  ydeOHOM  mucnmmuinHbl  «EctecTtBo3HaHme»
o0ecrieuynBaeT JOCTIKECHUE CTYICHTAMH CIEAYIONNX Pe3ybTaTOB:

JIUYHOCHHbBIX:

— YCTOMYMBBIN MHTEPEC K UCTOPUU U JAOCTHKEHUSIM B OOJIACTU €CTECTBEHHBIX
HayK, YyBCTBO I'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTh K IIPOJIOJKEHHIO 0Opa30oBaHMs, TMOBBIIICHUIO KBaTU(PUKAIIMK B
M30paHHON PO(ECCHOHATBEHOMN JIEITEIbHOCTH C UCIOJb30BAaHUEM 3HAHUM B 00JIaCTH
€CTECTBEHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHE 3HAYNMOCTH KOMIIETCHIINM B 00JIACTH €CTECTBEHHBIX
HayK JUIsi YelloBeKa M OOIIecTBa, YMEHHE MCIO0JIb30BaTh TEXHOJIOTUYECKUE
JIOCTUXKEHHUS B 00JacCTU (PUBUKU, XUMHUH, OMOJIOTHUU JIJIsl TIOBBILICHUS] COOCTBEHHOTO
HMHTEIJICKTYaJIbHOTO Pa3BUTHSI B BRIOPAHHOM MpodeccHoHaIbHON AeATeIbHOCTH;

— YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOLIEH
Cpebl, OBITOBOM M MPOU3BOJACTBECHHOM NESITEIHHOCTH YEIIOBEKA;

— TOTOBHOCTH CaMOCTOSITEJIbHO J0OBIBaTh HOBBIE JJII Ce0s €CTECTBEHHO-
Hay4YHbI€ 3HAHMUS C HCHOJB30BAHUEM [JII HSTOTO JOCTYMHBIX HCTOYHUKOB
uH(popManuu;

— YMEHHUE YIpaBIsATh CBOEH IO3HABATEJIBHOW JESITEIbHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpAMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAaHE IIO
pEIIeHNI0 O0IINX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS,

* MemanpeomMen HbIX:

— OBJIAQJICHUE YMEHUSMH M HaBBbIKAMHU PAa3JIMUHBIX BHUJOB I103HABATEJILHOM
JEATEIIbHOCTH JIJIs1 U3yUEHHS Pa3HbIX CTOPOH OKPY>KAIOIIET0 €CTECTBEHHOTO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJOB T[IO3HaHUA (HAOJIOACHUS, HAYYHOIO
AKCTICPUMEHTA) 11 U3YyYCHHS Pa3IMUHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa, ¢ KOTOPBIMH BO3HHUKAET HEOOXOJAMMOCThH CTAJIKMBATHCSA B MPOQeCcCHOHATLHON
chepe;

— YMEHHUE ONpPEACNATh e U 3aJa4u JAesATeIbHOCTH, BRIOUPATh CPEICTBA IS
WX JIOCTH)KCHHS Ha MPAKTHKE;

— YMEHHUE HCTOJIb30BaTh Pa3INYHbIC UCTOYHUKH JJISI TIOJYYEHHUS €CTECTBEHHO-
Hay4yHOM HWHQOpMAIlMU U OIICHWBaTh €€ JOCTOBEPHOCTh JUISl JIOCTHIKEHUS
MTOCTaBJICHHBIX IIEJICH U 3a/1a4;

* npeomMemHubix:



—  c(OpPMHUPOBAHHOCTh  TPEACTABICHUNA O  IEJIOCTHOW  COBPEMEHHOM
€CTECTBEHHO- HAy4YHOW KapTUHE MUpa, IPUPOJE KaK €AUHON LEJIOCTHOM CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKAa, MPUPOJLI W OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax BceneHnnoii;

— BIIQJICHUE 3HAHUSMU O HaAuOOJee BaXKHBIX OTKPBITUAX U JOCTHKCHHSIX B
00JacTh €CTECTBO3HAHHUSA, MOBIMSBIIUX HA DBOJIOIUIO MPEICTABICHUNA O MPHUPOJIE,
Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

— c(hOpMHUPOBAHHOCTh YMEHHUSI MPHUMEHATHh €CTECTBEHHO-HAyUHbIC 3HAHHS IS
OOBSCHEHUSI OKpPYXAIOIIUX SIBICHUM, COXpaHEHUs 3/0pOBbs, oOOecreyeHus
0€30MacHOCTH  JKU3HEACSTEIIbHOCTH, OEpeKHOTO  OTHOUIEHUS K  MpUpOJE,
PalMOHAIBHOTO TPUPOJOIIOIb30BaHUs, a TAK)KE BBIIIOJIHEHUS POJU TPaMOTHOTO
OTpeOuTENS;

— c(popMUPOBAHHOCTH MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS TPUPOJIBI
Y CPEICTBaxX M3y4YEHHs] METaMHUpPa, MAKPOMHUPA MU MUKPOMHPA; BIAJECHUE NPUEMAMHU
€CTECTBEHHO-HAYYHBIX  HAOJIIOICHUI, OMNBITOB, HCCICAOBAaHUHA W  OIEHKHU
JIOCTOBEPHOCTH IIOJIyYEHHBIX PE3YyJIbTATOB;

— BJIAJICHUE IIOHATUHHBIM alllapaTOM €CTECTBEHHBIX HAyK, IT03BOJISAIOLINM
II03HABaTh MUp, y4aCTBOBAaTh B JHMCKYCCHUAX II0 €CTECTBEHHO-HAYyYHBIM BOIIPOCaM,
UCITIOJIb30BaTh Pa3IMYHbIE UCTOYHUKUA MH(OPMAIUKU [l TOJTOTOBKH COOCTBEHHBIX
paboT, KpPUTHYECKH OTHOCUTbCS K coobmenusMm CMU, coaepx amym Hay4HYIO
UH(pOpMaLHIO;

— c(opMUPOBAaHHOCTh YMEHUW NMOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO
3HaHUS JUIA KaXIOro 4YeJOBEKa HE3aBHUCHUMO OT €ro npo¢ecCHOHaIbHOU
NeSTEIbHOCTH, pa3inyaTh (PakTbl M OLIEHKH, CPaBHUBATh OLIEHOYHBIE BBIBOJIBI,
BUJIETb UX CBS3b C KPUTEPUAMHU OLIEHOK M CBSI3b KPUTEPUEB C OIPEACICHHOU
CUCTEMOM LIEHHOCTEM.



COJIEP)KAHUE YYEFHOM TUCIUITIINHBI

Pa3zgen 1. DU3UKA

BBenenue
®duzuka — QyHIaMEeHTaNbHAs Hayka O Tpupoje. EcTecTBeHHO-HAayudHBI MeETOo.
IIO3HAHUSA, €Tr0 BO3MOXKHOCTM M TPaHULBl NPUMEHUMOCTHA. EJMHCTBO 3aKOHOB
IpUposbl M cocTaBa BemiecTBa Bo BceenmenHoll. OTKpeITHA B (U3HKE — OCHOBA
IIporpecca B TEXHUKE U TEXHOJIOTUU ITPOU3BOJICTBA.

1. Mexannka
Kunemaruka. Mexannueckoe asmxenue. Cucrema orcuera. TpacKTOpysl IBUKECHHUS.
[Iyte. Ilepememenne. PaBHOMEpHOE mpsAMOJIMHEWHOE JBHKEHHE. (CKOPOCTB.
OTHOCUTENIBHOCTh MEXAHUYECKOTO IBUKEHUSA. 3aKOH CIIOXKEHUs cKopocTeil. Cpenuss
CKOPOCTb ~ IIPM  HEPAaBHOMEPHOM  JBHKCHUH. MrHoBeHHass  CKOPOCTb.
PaBHOyCKOpeHHOE MNpPSAMONHMHEIHOE IBUXKEHUE. YckopeHue. CBOOOJHOE MaJieHue
TeIl.
Junamuka. Macca u cuna. B3aumopneinictBue Ten. 3akoHbl JUHAMHMKU. CHIIBl B
IpUpOAE. 3aKOH BCEMUPHOT'O TATOTECHHUSI.
3akoHbI coXxpaHeHHMsl B MexaHuke. VMmyinbc Tena. 3aKOH COXpAaHEHUs MUMITYJIbCA.
PeaktuBHOE JnBWKeHUe. Mexanuyeckas pabGorta. MomHocTe. MexaHnyeckas
sHepruda. Kunertnueckas sueprus. Kunernueckas sneprus u pabora. [loreHunansHas
DHEPIUsl.
Jemoncmpayuu
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHXKCHHUS.
Buabl MEXaHUYECKOTO IBUKECHUS.
NuepTHOCTH TEN.
3aBUCHUMOCTb YCKOPEHHUSI Tejla OT €r0 MacChl M CHJIbI, JEUCTBYIOLIEH Ha TEIO.
PaBeHCTBO M IPOTUBOMOJIOKHOCTh HAIIPABJIEHUSI CUJI IEMCTBUS U TPOTUBOACHCTBHUS.
HesecomocTs.
PeakTruBHOE IBMKEHUE, MOJEIb PAKETHI.
W3MeHeHre sHepruM MPU COBEPILIEHUHU pabOTHI.
CBoOO/IHbBIE U BBIHYKJECHHBIE KOJICOaHUSI.
Ilpakmuueckue 3anamus.
- MccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT BEca TeEJIA.

2.0CHOBBI MOJIEKYJISIPHOI (PM3MKH U TEPMOIMHAMUKH



Mouuiekyasipgas  ¢u3uka. ATOMHCTHYECKAss TEOpUs CTPOCHHs  BEIECTBA.
HaGnrogenuss u  ONBITHI, MOATBEPKIAIOIIME ATOMHO-MOJIEKYJIIPHOE CTPOECHHE
BellecTBa. Macchl U pa3Mmepbl MOJIEKYJ. TeraoBO€ ABWIKEHHE YACTHI] BEILECTBA.
bpoynoBckoe paBmwxkenue. WnpeanbHbii ra3. Temreparypa Kak Mepa CpeIHEH
KMHETUYECKOW JHEPTMU YacTHIl. YpPaBHEHUE COCTOSHMS HACANBHOTO rasza. Moguenb
Kuakoctu. lloBepxHOCTHOE HaTsHKeHHME M cMauduBaHue. Kpucraumueckue u
amop(HBIC BEIECTBA.

Tepmoaunamuka. BuyTrpennssi sneprus. Pabota u Temioornadya Kak CIOCOOBI
W3MEHEHUSI BHYTpEHHEN sHepruu. llepBblii 3aKOH TepMOAMHAMHKHU. TemnaoBbie
MAIlIMHbI U UX IPUMEHECHHE.

Jemoncmpavyuu

JIBrKeHne OpOYHOBCKMX YaCTHULI.

Hudbdysus.

SIBrIeHNSI TOBEPXHOCTHOT'O HATSKEHHSI U CMAauyMBaHUSL.

Kpucramisl, amopdHbIe BEECTBA, )KUAKOKPUCTAINTIMYECKUE TENA.

W3MeHeHne BHYTPEHHEHN dHEPruu Tell IpU COBEPLICHUH PaOOTHI.

Ilpakmuueckue 3anamus.

- Onpenenenyre Maccsl aTOMOB M KOJIMYECTBA BEILIECTBA B TEJIE.

3. OCHOBBI 3JIeKTPOAMHAMHUKHU
iIeKTpOocTaTHKA. B3anmonecTBre 3apsHKEHHBIX TENl. DIEKTPUUECKUM 3aps .
3aKOH COXpPAHEHHUS ICKTPUUECKOTO 3apsiaa. 3akoH KynoHa. DIIeKTpoCcTaTH4ecKoe
I10JI€, Er0 OCHOBHBIE XaPAKTEPUCTUKU U CBSI3b ME¥K/1y HUMU.
IHocTosinubIil TOK. [TocTOsIHHBIN AnekTpuyeckuil Tok. Cruila Toka, HaNpsHKEHUE,
ANEKTPUUYECKOE COMPOTUBIIEHHE. 3aKOH OMa ISl y4acTKa JIEKTPUUYECKON LIeTH.
MarnuTtHoe nmosie. MarauTHOE IOJI€ U €r0 OCHOBHBIE XapaKTEPUCTUKU. [lericTBHE
MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. 3aKOH AMIepa. DJIEKTPOABUTATENb.
SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.
Hemoncmpauuu
DJeKTpu3anus Ted.
BzaumopaercTBre 3apsyKEHHBIX TEI.
HarpeBanne npoBOJHUKOB C TOKOM.
OmneIT Dpcrena.
BzaumopenicTBre MPOBOAHUKOB C TOKOM.
JlencTBrEe MarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM.
Pabota snexrpoaBuraress.
SIBieHME 3IIEKTPOMAarHUTHON MHIYKIMH.
Ilpakmuueckoe 3anamue.
He npenycmorpeno



4, MexaHH4YecKHe KOJ1e0aHUS M BOJIHBI.

CBo0OoanbIe koJiedoanusi. [lepros, yacToTa M aMIUIUTY1a KOJICOaHMIA.
["apmonndeckue kosieOanus. MexaHndeckue BOJTHBI U UX BHUJIbl. 3BYKOBBIC BOJIHBI.
VY apTpa3ByKOBbIE BOJHBI. YIIBTPAa3BYK U €0 UCIOIB30BAaHUE B MEUIIMHE U TEXHUKE.
DJIEKTPOMATHUTHBIE KOJIe0aHus U BOJIHBI. CBOOOHBIC SJIEKTPOMArHUTHBIC
koseOanus. KonebarenpHblll KOHTYp. DJIEKTPOMArHUTHOE ToJie. DIeKTPOMAarHuTHbIC
BOJIHBI. CKOPOCTB 3JI€KTPOMArHUTHBIX BOJIH.

CaeToBbI€e BOJIHBI. Pa3BUTHE MpeICTABICHHUH O MPUPOJIE CBETa. 3aKOHBI OTPAKCHHS
U TipesioMsieHus cBeta. JInu3el. dopMya TOHKOM JIMH3HI.
Jemoncmpavyuu

Konebanns MmaTeMaTHIECKOTO U MPY>KMHHOTO MasiTHUKOB.

Pabota snektporeneparopa.

N3nyyeHue v mpuem 3JIeKTPOMarHUTHBIX BOJIH.

Pagnocss3b.

Paznoxxenne 6eoro ceera.

Onrtudeckre mpruoopsl.

Ilpaxkmuueckue 3anamus.

- 3y4yenue 3aBUCUMOCTH MEpHO/ia KOJIEOAHUN HUTSHOTO (MJU MPY>KUHHOTO)
MasiTHUKA OT JIJIMHBI HUTH (WJIM MaccChl Tpy3a).
- Onpenenenue noka3aress IpeOMICHHS BEIIeCTBa

5. JJ1eMeHThI KBAHTOBOH (PM3MKH

KBanToBble cBoiicTBa cBera. KBanToBas runoresa Ilnanka. @orodnekrpudeckui
sbdext. Puszuka atoma. Mojenu crpoenust atoma. OnbIT Pezepdopaa.

Du3nKa aAaTOMHOIO SiApa U dJieMeHTapHbIX YacTull. COCTaB U CTPOCHHE ATOMHOTO
anpa. PagmoakTuBHOCTh. PalMOAKTUBHBIC U3JIYUYCHUS U UX BO3JICMCTBUE HA KUBBIC
OpTraHU3MBI.

Hemoncmpauuu

DOTOIJIEMEHT.

N3nyuenue nmaszepa.

JInHenyaTele CIIEKTPhI Pa3IMYHBIX BELIECTB.

CueTurK MOHU3HUPYIOIIHNX U3ITYUYEHUM.

Bcenennas u ee 3Bomonus

Crpoenue u pazsutue Beenennoil.

Mogaens pacmmpsrouiencs BeeneHHon.

[Tpoucxoxaenne COIHEYHON CUCTEMBI.

CoBpemenHas (pu3ndeckas KapTUHA MHUPA.



Paszpen 2. XUMUA
OBIIAA U HEOPTAHUYECKASA XUMUA
BBenenue
Xumuyeckass KapTMHAa MHpa KakK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Poib XMMHHU B )KW3HU COBPEMEHHOI'O O0ILIECTBA.
[IpumeHeHre MOCTIKEHUH COBPEMEHHOW XHMHUU B TyMaHHTAapHOU cdepe
NEeSATEIbHOCTH O0IIEeCTBA.

OcHOBHbIE NOHATHSA U 3aKOHBI XHMHH

[Ipenmer xumuu. BemectBo. AtomM. Monekyna. XHUMUYECKUWA DJJIEMEHT U
dbopmpbl ero cymecTBoBaHus. [IpocThie U CI0KHBIE BEIIECTRA.

JleMoHCTpanun

Habop Mozerneld aToMOB M MOJIEKYII.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMUU. Macca aTOMOB U MOJIEKYJI.

OTHOCUTENbHBIE aTOMHAasi U MOJIEKYJisApHass macchbl. KoiauuecTBO BeliecTBa.
[TocTosinnast ABoragpo. MomnsapHas Macca. 3akoH ABoragpo. MomsipHblii 00beM
ra3oB.

KosnmdyecTBeHHBIE M3BMEHEHUSI B XUMHUM KaK YaCTHBIN CiIydaid 3aKOHOB MEPEX01a
KOJINYECTBCHHBIX M3MEHECHUN B KadeCTBEHHbIC. MumocTpanum 3akoHa COXpaHECHUS
MaccChl BEIIECTBA.

ITepuognuyecKkui 3aK0H
u [lepuoanveckas cucrema xumuueckux 3jeMenToB I. U. MenaeseeBa

Otkpeitue Ilepumoamdeckoro 3akoHa. Ilepuoaudeckass cucTeMa XUMHUYECKHUX
anemenToB J[. 1. Menaeneena.

3nauenue l[lepumoamyeckoro 3akoHa u I[leproaMUECKO CUCTEMBI XMMHYECKUX
anemeHnToB J[. M. MenneneeBa 1t pa3BUTUS HAYKM W TNOHUMAHHS XUMHYECKOU
KapTUHBI MUPA.

JlemoHcTpanus

Pazmuunbie dopmbl [lepuoanueckoii cuctembl xuMudeckux snemeHToB JI. .
Memnneneena.

Crpoenue BemecTna
KoBanenTHast cBsi3b: HemoJisspHass u mossipHas. MonHas cBsizb. Katwonsl u
aHWOHBI. MeTayinueckas cBsizb. BogopoaHas cBs3b.
JlemoHcTpanus
OOpa3Iiel BEIMEeCTB U MaTEPUAJIOB C PA3IMYHBIMHA TUITAMH XUMUYECKON CBSI3H.



Boaa. PacTBopsl

Bona B mnpupoae, ObITy, TexHMKe W Ha mpousBojcTBe. Dusuueckue u
XUMHYECKHE CBOMCTBA BOJIbl. OnpecHEHUE BOJIbl. ATperaTHbIE COCTOSIHUS BOJIBI U €€
MEePEeXOJIbl U3 OJIHOTO arperaTHOro COCTOSIHUS B JIPYTOE.

JleMoHCTpanus

Pu3nyeCcKre CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSKEHHUE, CMAYUBAHHUE.

Xumnueckue peakumu. [lonsatrne o XumMuueckon peakuuu. TUIbI XUMUYECKUX
peaknuii. CKOpOCTh peakiiuu U (haKTOPhl, OT KOTOPHIX OHA 3aBUCHT.

JdeMoHcTpauus

XUMHUUYECKHUE PEAKIUHU C BBIICJICHUEM TEILJIOTHI.

Heoprannyeckue coeIuHeHUst

Knaccudpuxkanuss HeopraHudeCcKMX COeIUHEHMH M HUX CBOMCTBA. OKCHUJIBI,
KHUCJIOThI, OCHOBAHMS, COJIU.

IlonsaiTHe o ruaposamse coJjeil. Cpega BOJIHBIX PACTBOPOB COJEH: KHCIIAs,
HeWTpasbHas, menounas. Bonopoaueii nokasarens pH pactsopa.

Metasibl. O6mme puznyeckre 1 XUMUYECKHUE CBOMCTBA METAJIIOB.

Hemeranabl. OOmiasi XapakTepUCTUKA TJABHBIX MOATPYIIN HEMETANIOB Ha
MIPUMEPE TAJIOTECHOB.

Baxxnenmme coOeIMHEHNSI METAJIOB U HEMETAJUIOB B PUPOJE U XO3AMCTBEHHOU
NEATEIIbHOCTH YEJIOBEKA.

JleMoHCTpauun

B3aumoseiicTBue METAUIOB C HeMeTauiaMu (IIMHKa C CEepoM, AJIOMUHHS C
HOJ0M), pacTBOpaMH KUCJIOT U ILIEJIOYEH.

['openue meramioB (IMHKa, JKelie3a, MarHus) B Kuciopoje. BzaummonericTBue
a30THOM ¥ KOHIIEHTPUPOBAHHOU CEPHOU KHUCIJIOT C MEJBIO.

BoccraHoBuUTENbHBIE CBOMCTBA METAIIIOB.

IpakTuueckue 3ansaTuss Onpeneneaue pH pactBopa coneid. Bzaumoeiictue
METAJJIOB C PACTBOPaMU KUCJIOT U COJIEN.



OPTAHUYECKAS XUMUSA
Oprannyeckue coeIMHEHUS

OcHOBHBIE TMOJI0KEHHS] TEOPUM CTPOEHHS] OPraHU4YecKHX CcoeIHMHeHUH.
Mmuoroo0pa3ue oprannueckux coenunenuit. [lonsitue nzomepunu.

Yriaesoaopoasl. llpenenvHble W HENpeaenbHBIE YIIIEBOAOPOAbL. Peaknms
nosmMepusaui. [IpUpoiHbIE MCTOYHUKH YIVIEBOJOPOJOB. YTJIEBOAOPOIbI Kak
OCHOBa MEXIYHApPOJHOTO COTPYAHUYECTBA W BAXKHEHIINI UCTOYHUK (POPMHUPOBAHUS
oroxera PO.

Kucnopoaconepxammue  opranuveckue  BemecTtBa.  [IpeacraBurenu
KHUCIIOPOJICO/IEPKAIIUX OPraHMYECKUX COCJIMHEHUN: METUJIOBBIA M  ATUJIOBBINA
CIUPTHI, TTTULEPHUH, YKCYCHasl KUCIOTa. JKUPBI Kak CII0KHBIE 3(DUPHI.

VYT1eBOBI: III0K03a, KpaxMall, HEJUTI0JI03a.

A3oTcoaep:kaniue OpraHuvecKkue coeJMHeHUsi. AMUHBI, AMUHOKHUCIOTHI,
oenku. CTpoeHne u Onosoruyeckast PyHKIUs OCIKOB.

JleMoHCTpauun

[Tony4yeHue sTUICHA U €r0 B3aMMOJICUCTBHE C PACTBOPOM IEpMaHraHaTa KaJus,
OpOMHOM BOJIOH.

KauecTBenHas peakiusi Ha TJIUIEPUH.

[{BeTHBIE peakiuu OEIKOB.

IlnacTmaccsl 1 BoJIOKHA. [loHsATHE O TUTacTMaccax U XMMHYECKUX BOJIOKHAX.
HartypanbHble, CHHTETHUECKHUE U UCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHne noammMepon
B IIPUKJIAJHOM M KJIACCHYECKOM M300pa3uTEIbHOM HCKYCCTBE.

JlemoHcTpanus

Paznuunbie BUABI TJ1aCTMACC ¥ BOJIOKOH.

XMy M KU3Hb

XUMHS M OPTaHU3M YeJIOBEKa. XMUMUYECKHE 3JIEMEHTHI B OPraHU3ME YEJIOBEKa.
Opranuyeckue U HeopraHudeckue BemiecTBa. OCHOBHbBIC JKU3HEHHO HEOOXOIMMBIC
COCIMHEHUS: OCJIKHU, YTJIEBOAbI, )KUPbI, BATAMUHBI. Y TJIEBOJIbI — TJIABHBIA UCTOYHUK
SHEpPruu opraHuzMa. Pojpb KHUpOB B opraHusMe. XO0JECTEPUH U €T0 POJib B 3JJ0POBbHE
YyeJIOBEKa.

MuHepanbHbpIe BEIIECTBA B IPOAYKTaX IUTaHUS, MHUIICBbIE J00aBKH.
COanaHcupoBaHHOE TUTAHUE.

Xumus B ObiTy. Boma. KadecTtBo Bojbpl. Moroiue ¥ YUCTAIIME CPEICTBA.
[IpaBuiia 6e3omacHO# pabOThI CO Cpe/IcCTBaMU OBITOBOM XUMUH.



Pazgen 3. BUOJIOT'USA
buos0russ — COBOKYNHOCTH HAYK 0 KHUBOW npupoae.
MeToabl HAYYHOT 0 MO3HAHUSA B OMOJIOTUH

Kupasi npupoaa Kak OOBEKT H3ydeHHUsI OMOJOTHH. MeTOAbl HCCIEeI0BAHUS
KUBOM TpUpoibl B Onosioruu. OrnpeaeneHue Ku3Hu (C MpUBJICYECHUEM MaTepuaa u3
pa3zenoB GU3UKU M XUMUH). Y POBHH OpPTaHU3AIUH KU3HU.

JleMoHCTpanun

YpoBHU OpraHu3alvy >KU3HHU.

MeTo1bl TO3HAHUS KUBOM TPUPOJIBI.

Kuerka

Uctopust uzydyenus kinetku. OCHOBHbBIE MOJIOKEHUS KIeTOUHOM Teopun. KieTka
— CTPYKTYpHO-(QYHKIIMOHATbHAS (3JIEMEHTapHAasl) AMHUIIA KU3HU.

Crpoenue kineTku. [IpokaproThl U 3yKapuOThl — HUBIIKME U BHICIINE KJICTOYHBIC
opranu3Mbl. OCHOBHBIE CTPYKTYpHbI€ KOMIIOHEHTHI KJIETKU 3yKapuoT. KierouHoe
anpo. OyHKUUA sApa: XpaHEHUE, BOCHPOMU3BEACHHE M Iepeaada HacieICTBEHHOU
uHbOpMAaIUK, PETYIISIUS XUMUYECKON aKTUBHOCTU KJIEeTKU. CTpyKTypa U (QyHKIHH
XpPOMOCOM. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaUeHHE XUMHUYECKUX 3JIeMeHTOB. Heoprannueckue BeniecTa
B COCTaBe KIETKU. Poiib BOJBI KakK pacTBOPUTENS] M OCHOBHOIO KOMIIOHEHTA
BHYTPEHHEW cpeabl OpraHu3MOB. YTJEBOALI W JUNUAL B KieTke. CTpyKTypa H
ouonormyeckue (Qynkuuu 20 OenkoB. CTpoeHHE HYKJICOTHIOB M CTPYKTypa
nonuaykineotuanbix nenet JJHK u PHK, ATO.

Bupycel u 6akrepuodaru. HekneTtouHoe cTpoeHHe, KU3HEHHBIH ITUKI U €ro
3aBUCUMOCTH OT KJIETOUHBIX (hopM KuU3HU. Bupycsl — Bo30yauTen MHGEKIIMOHHBIX
3a0o0sieBaHul; MOHsATHE 00 OHKOBHUpYycaxX. Bupyc unmmynoaedunura yenoseka (BUY).
[Mpodumnaktuka BUY-undexiuu.

JleMoHCTpauumn

CrpoeHne MOJeKybl OenKa.

Crpoenne monekyisl JITHK.

CtpoeHue KIETKH.

CtpoeHune KIETOK TPOKApUOT U 3YKapHOoT.

CrtpoeHue Bupyca.

IIpakTu4yeckue 3aHATHS

HaOmronenue KJI€TOK pacTEHUN M KUBOTHBIX TOJ MHUKPOCKOTIOM Ha T'OTOBBIX
MUKpOTIpenaparTax u ux onucaHue.

CpaBHeHUE CTPOCHUS KJIETOK pAaCTEHUHN U KUBOTHBIX.

Opranusm
Opranausm — eauHoe 1iea0e. MHOroodpasue opraHu3MoB.



OOMeH BemecTBOM M JHEPTHEH C OKPYKAIIIeH cpeaod Kak HeoOXoamMoe
YCJIOBHUE CYILIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCHPOU3BEACHUI0 — OJIHA U3 OCHOBHBIX OCOOCHHOCTEU
JKMBBIX OpPraHU3MOB. [[efleHne KIETKM — OCHOBA POCTa, Pa3BUTHUS M PA3MHOXKECHUS
opranu3moB. becrnionoe pasmHoxenue. [1010BOM MpoLecc U MOJI0BOE Pa3MHOKEHUE.
Omog0TBOpEHUE, €r0 OMOJIOTUYECKOe 3HAUCHHE.

[TonsiTne 06 MHAMBUAYATLHOM (OHTOTEHE3), SMOPHOHAIBHOM (AMOPHOTEHE3) U
MOCTAMOPUOHANTBHOM pa3BUTHHM. WHAMBUIyalbHOE pa3BUTHE 4YEIOBEKA U €ro
BO3MO>KHbIE HAPYLICHUS.

OOmue npeAcTaBiIeHUs] O HACJIEICTBEHHOCTH UM M3MEHYMBOCTH. ['eHeTnueckas
TEPMHUHOJIOTHSI W CHUMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHusa. HacnenoBanue
Npu3HaKkoB y uenoBeka. [TomoBeie xpomMocoMbl. CHEMIEHHOE ¢ MOJIOM HAcJieI0BaHUE.
HacnencrBeHnble 00J€3HU YeJIOBEKA, UX MPUYUHBI U npoduiiaktuka. COBpeMEHHbBIE
MPECTABIICHUS O TEHE U TEHOME.

['eHeTnyeckre 3aKOHOMEPHOCTH UW3MeH4YMBOCTU. Kiaccudukauus dopm
W3MEHYMBOCTU. BMsiHUE MyTareHOB Ha OPraHU3M YEJIOBEKA.

[Ipenmer, 3amaun W MeETOABI CeleKUMH. ['eHeThuecKue 3aKOHOMEPHOCTH
cenekiuu. Yuenne H.M. BaBuiioBa 0 1eHTpax MHOrooOpasus W TPOUCXOKICHUS
KYJbTYPHBIX pacTeHuil. BuoTexHonorus, ee JOCTHXEHUS, IEPCIIEKTUBBI Pa3BUTHUSI.

JleMoHCTpauun

OOMeH BelIeCcTB U NMPEBPAILICHUS YHEPTUU B KIIETKE.

Jlenenue KJIETKH (MUTO3, MEHO3).

Crioco0b1 6€cToNIoro pa3sMHOKEHHUS.

Onnoa0TBOPEHUE Y PACTEHUN U KUBOTHBIX.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnenctBennsie 00sie3HU YeIOBEKA.

Bnustnue ankoronn3mMa, HApKOMaHUU, KypeHHUs Ha HACJIEICTBEHHOCTb.

Mytanun.

MoaudukannoHHass ”3AMEHYUBOCTb.

[{eHTpBl MHOTOOOPA3Ms U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN OTOOD.

Uccnenoanus B 001aCTH OMOTEXHOJIOTUH.

IIpakTu4yeckue 3aHATHS

Petienue arieMeHTapHBIX TEHETUYECKUX 3a/1a4.

AHaJIM3 U OIICHKA ITUYECKUX aCMEKTOB Pa3BUTHUS HEKOTOPHIX HUCCIICIOBAHUI B
OMOTEXHOJIOTHUH.

Buna

DBOJIONIMOHHAS TeOopusi W €€ poiib B (POPMUPOBAHWUM COBPEMEHHOU

€CTECTBEHHO-HAYYHOM KapThuHbl Mupa. Buna, ero kpurepun. Ilomymsamus kak



CTPYKTYypHasi €IMHULIA BUIA U 3BoroIMU. CuHTeTnueckas teopus 3Bosroruu (CTI).
JIBMoKyLIME CUIIBI ABOJIIOLIUU B cOOTBeTCTBUM ¢ CTO.

Pesynbratel sBomonnu. CoxpaHeHHE MHOrooOpasusi BHUJOB KaK OCHOBA
yCTOMYMBOTrO pa3BuTHUs Ounocdepsl. IlpuunHbl BeIMUpaHUsS BUAOB. buojorumueckuii
nporpecc u OMOJIOTUYECKUI perpecc.

['MmoTe3bl MPOUCXOKIACHHUS )KU3HU. Y CII0KHEHHE KUBBIX OPTaHU3MOB Ha 3emie
B MpOIECCE IBOJIOLMU. AHTPOIMOTE€HE3 M ero 3akoHOMepHOCTH. Jloka3aTenbcTBa
pPOJCTBA YEJOBEKAa C MIICKOMUTAIOUIMMH >KUBOTHBIMU. JKOJOTHYECKHE (PAKTOPHI
AHTPOIOI€HE3a: YCIIOKHEHHWE TOIMYJSALUOHHON CTPYKTYpPbl BHJAA, H3TOTOBIICHUE
OpyIui TpyAa, MEpPEXoJ OT PACTUTENBHOIO K CMEIIAHHOMY THIy IHUTaHUS,
UCIOJIb30BaHue OrHs. [1osiBlIeHrEe MBICIIUTENBHON ACSITENBHOCTH U WICHOPA3AeIbHON
peun. [Ipoucxoxienue 4eI0BeuecKux pac.

JleMoHCTpauun

Kpurepuu Buna.

[Tomymsitust — CTPYKTypHasi €IUHUIIA BUIA, €IUHUIA YBOJIOIUH.
JIBMKyIIME CUITBI HBOJIIOLIUH.

Bo3HuKHOBEHHE M MHOT0O00pa3ne NpUCIIOCOOICHUN y OpraHU3MOB.
Penxue u nucuesaroniue BUAbL.

JIBM>KyIye CHITbI aHTPOIIOTEHE3A.

[TpoucxoxaeHre 4enoBeKa U 4eJI0BEUECKUX pac.

IIpakTuyeckue 3aHATHSA

Onucanue ocoOeii Buaa mo MOp(HOJIOTUUECKOMY KPUTEPHIO.

AHanu3 1 OLEHKa Pa3InYHbIX TUIIOTE3 MIPOUCXOKICHUS KU3HU.
AHanu3 1 oLeHKa Pa3InYHbIX TUIIOTE3 MPOUCXOKICHUS YeIOBeKa.

IKOCHCTEMBI

[IpeameT u 3ama4ul SKOJOTHH: YUCHHE 00 IKOJOTHYECKUX (aKTopax, YICHHE O
coo0lIecTBaX OPraHU3MOB, YueHue o ouocdepe.

Dxonornyeckue (¢HakTopbl, OCOOEHHOCTH HX BO3ACHCTBUS. DKOJOTHYECKas
xapaktepuctrka Buaa. lloHstue 00 sKkonormueckux cuctemax. llemu nmranwms,
Tpoduueckue ypoBHU. bHOTeo1eH03 KaK HIKOCUCTEMA.

buocpepa — rmobanbHas skocuctema. Yuenwe B. W. Bepnaackoro o
ouocdepe. Ponp kxuBbIX opranu3smMoB B Ouochepe. bumomacca. buonormueckwmii
KpyroBopoT (Ha TIpUMepe KpyroBopora yriaepoaa). OCHOBHBIC HampaBIICHUS
BO3JIEMCTBHUSl  4yenmoBeka Ha  Ouochepy.  Tpanchopmaiusi  €CTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporieHO30B).

JlemoHcTpanuu

DkoJyoruyeckue PaKTopbl U UX BIUSHUE Ha OPTAHU3MBI.



MexXBUAOBbIE  OTHOIICHUS: MMAPa3UTU3M, XUIIHUYECTBO, KOHKYPEHIIHUS,
CUMOHO3.

SApyCHOCTBH pacTUTENHLHOTO COOOIIECTBRA.

Kpyrosoport yriepoaa B 6uocdepe. 3anoBeTHUKHU U 3aka3Huku Poccun.

IpakTnueckue 3aHATHS

CocraBiieHue cxeM nepeaadyu BEUECTB U SHEpruu (1IeTel NuTaHus).

CpaBHuUTENbHAS XapaKTEPUCTUKA MNPUPOIHBIX SKOCUCTEM U arpo3KOCUCTEM
CBOEI MECTHOCTH.

ITPUMEPHBIE TEMbBI PE®GEPATOB (JIOKJIAOB),
NHIANBUAYAJIBHBIX ITIPOEKTOB
* Marepusi, (hopMblI €€ ABUKEHUS U CYILIECTBOBAHHUS.
* [Iepse1i1 pycckuii akagemuk M. B. JIomoHOCOB.
* lckyccTBO M nponecce Mo3HaHus.

» Ou3nka ¥ My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMy3bIKA.

* Ou3nka B COBPEMEHHOM LIUPKE.

e Ou3nyeCcKHe METOJbl HCCIECIOBAHUS NAaMATHUKOB HWCTOPHM, ApPXUTEKTYPHl U
IIPOU3BEACHUIN NCKYCCTBA.

* HayuHo-TexHu4eckuii mporpecc u npoodaeMbl 3KOJIOTHH.

* broTexHonorus 1 reHHas HHKeHepus: — TexHoaornu XXI Beka.

 HaHorexHonorus Kak INPUOPUTETHOE HANpPABICHUE PpAa3BUTUS HAYKU U
npousBoacTBa B Poccuiickon denepanuu.

» OxpaHa OKpy»Karolen cpesibl OT XUMUYECKOTO 3arpsI3HEHHUS.

* PacTBOpHI BOKpYT Hac.

* YcTpaHeHue KECTKOCTH BOABI HAa IPOMBIIUIEHHBIX MPEATPUATHSIX.

* McToprsi BOSBHUKHOBEHUS U Pa3BUTHUS OPTaHUYECKON XUMHUH.

* YTJIEBOABI M UX POJIb B ’KHUBOM IPUPOJE.

¢ JKupbl Kak NpOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

* HexBaTka nmpoJoBOJBCTBUSL Kak To0anbHasi mpoOjemMa 4YeoBeuecTBa U IMyTU €€
peLIEHHUs.

* CpencTBa rMrueHbl Ha OCHOBE KMCJIOPOACOAECPKAIIUX OPraHUYECKUX COCTNHEHU.

* CHHTETUYECKHE MOIOIIUE CPEACTBA: JOCTOMHCTBA U HETOCTATKH.

 Jlepuuut Oenka B MUILEBBIX MPOAYKTAX U €ro MPEOJ0JIEHHE B paMKaxX Ii100albHON
IIPOJOBOJIBCTBEHHOU IIPOTrPAMMBI.

* B. . Bepranckuii u ero yuenue o ouocdepe.

* lcropus u pa3zBuTre 3HaHUM O KIIETKE.

» OkpyKarolasi 4yejloBeKa cpella U €€ KOMIIOHCHTBI: pa3jIMYHbIC B3TJISABI HAa OJHY
npobiemy.



e [Tomynsius Kak eAMHUIA OUOJIOTHYECKOM 3BOJTIOLIMH.

* [Tonmyssinus Kak 3K0JIOTMYecKasi €AMHUIIA.

» CoBpeMeHHbIE B3IJIs/1bl HA OMOJIOTUYECKYIO 3BOIIOLUIO.

* COBpeMEHHBIE B3IUISAIbI HA IPOUCXOKICHUE YEJIOBEKA: CTOJKHOBEHHE MHEHH.
* COBpeMEHHBIE METObI UCCIEAOBAHUS KIETKU.

* Cpenbl OOMTaHUsl OPraHU3MOB: IPUYUHBI Pa3HOOOpa3usl.



TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBanue pa3aciia

KomnyecTBo yacoB

MaKCUMaJlb- CaMOCTOs- 00s13areybHast ayauTopHas
Has TCJIbHasA y'-IC6Ha$I Harpyska, B T.4.:
yueOHast yueOHas BCETO 3aHs- 1a0. u mpax.
Harpyska pabota Al 3aHATUI
Pasznea 1. ®Puszuka 126 42 84 8
Beenenue
Tema 1.1. Mexanuka 21 7 14 2
Tema 1.2. OCHOBBI MONIEKYISIPHOM (pU3HKH 27 9 18 2
U TEPMOJIMHAMUKH.
Tema 1.3. OCHOBBI 3JIEKTPOAMHAMUKH. 27 9 18 -
Tema 1.4. KoneGaHus 1 BOJTHBIL. 18 6 12 2
Tema 1.5. DnemeHTb KBaHTOBOU (PU3MKHU 30 10 20 2
Tema 1.6. BecenenHas u ee 3BOJIOLUS 3 1 2 -
Paznen 2. Xumus 77 26 51 5}
BBeneunue 3 1 2
Tema 2.1. OOmias u HeopraHUYECKas 30 10 20 2
XUMHUS
Tema 2.2. Opranuueckasi XuMus 26 9 17 2
Tewma 2.3. Xumus v KU3Hb 6 2 4 -
Tema 2.4. Xumus 1 opraHusm 4ejloBeKa 6 2 4 1
Tema 2.5. Xumus B ObITY 6 2 4 -
Paznen 3. Buosiorus 76 25 51 9
Tema 3.1. buosorus — cOBOKYITHOCTb 5 2 3 -
HayK O KUBOW npupojie. MeTo bl
HAyYHOTO MO3HaHUs B OMOJIOTUHI
Tema 3.2. Knerka 18 6 12 2
Tewma 3.3. Opranuszm 18 6 12 2
Tema 3.4. Bun 18 6 12 3
Tema 3.5. Dkocucremsl 15 5 10 2
JuddepeHurpoBaHHblii 3a4eT 2 - 2 -
Htoro 279 93 186 22




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Coneprxanue
o0y4eHus

XapakTepuCTUKA OCHOBHBIX BUJIOB JICSATEIILHOCTH CTYICHTOB
(Ha ypoBHE y4eOHBIX JEHCTBUIA)

PU3UKA

Bsenenue

Pa3Butue crmocoOHOCTEH SICHO M TOYHO M3J1araTh CBOU MBICIIH, JJOTHYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U aHAIU3UPOBATh
MHEHUS COOECEIHUKOB, IPU3HAaBasl IPAaBO IPYroro YeJIOBEKa Ha HHOE
MHeHue. [IpuBeienue npuMepoB BIMSAHUS OTKPBITHH B (PU3MKE HA MPOTrpecc
B TEXHHUKE U TEXHOJIOIMH ITPOU3BOJICTBA

Mexanuka

Kunematuka

O3HaKOMJIEHHE CO CIIOCOOAMH OIHMCAHNSI MEXaHUYECKOI'O IBIKEHNS,
OCHOBHOM 3a71aueii MEXaHUKH.

I/I3yquI/Ie OCHOBHBIX (I)I/ISI/ILICCKI/IX BCJIMYMH KMHCMATUKHA . HepeMemeHH;{,
CKOPOCTH, YCKOPEHHUSI.

HaOronenrne OTHOCUTEILHOCTH MEXAHHUYECKOT'O IBMKEHMUS.
dopMyIHpoOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHEMHOTO IBMKEHUS (Ha
npuMepe CBOOOIHOTO MaICHHs TEJ1) U PaBHOMEPHOTO ABHKEHUS Teja 1o
OKPYKHOCTH.

[TonrmaHue cMbICTIa OCHOBHBIX (PU3NYECKUX BETUYMH, XapaKTEPU3YIOIIUX
paBHOMepHOG ABUXXCHHUEC TECJIa 110 OKPY)KHOCTI/I

JnHamuka

[TonnMmaHue cMbICiIa TaKUX (U3NIECKUX MOJETICH, KaKk MaTepraabHasi TOUKa,
MHEpLUalIbHasA CUCTEMA OTCYETA.

W3mepeHue Macchl Tena pa3iuyHbIMU criocobaMu. M3mepeHue cui
B3aUMOJEHUCTBUSA Tell. BelunciaeHne 3HaueHusl yCKOPEHUS TEI 110 U3BECTHBIM
3HAYEHUAM JCUCTBYIOIIMX CHUII U MAcC TEIl.

VYMeHue pazauyuaTh CUIY TSKECTH U Bec Tena. OObsICHEHUE U IPUBEACHNE
IIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX OHSTUN, (OPMYJT U 3aKOHOB IMHAMUKH K
PEILIEHUIO 3a1a4

3aKOHEBI
COXpaHEHHUsI B
MEXaHUKE

OObsiCHEHHE PEaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXPAHEHUS
uMItynbca. [IpuMeHenne 3akoHa COXpaHEeHHs UMITYJIbCa AJIs BBIYUCICHUS
U3MEHEHUN CKOPOCTEH Tel IPU UX B3aUMOJECUCTBUIX.

Beruucnenue paboThbl cuil 1 U3MEHEHUsI KHHETUYECKON SHEPTuM Tela.
BelunciieHre NOTeHIMAIBHON YHEPTUU TE B TPABUTALIMOHHOM I10JIE.
XapakTeprucTHUKa NIPOU3BOJIUTEIBHOCTH MAIIVH U IBUTATENEH C
WCITOJIb30BAaHUEM ITOHATHS MOITHOCTH

OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH

MonexyinspHas
¢duzuka

®opmMynupoBaHHE OCHOBHBIX MOJIOKEHUH MOJIEKYIISIPHO- KUHETHYECKON
TeopHH. BhINnonHeHne SKCIepuMEHTOB, CITYKalMX 000CHOBaHUEM
MOJIEKYJISIPHO-KMHETHYecKoi Teopun. Habmronenue 6poyHOBCKOTO
JBYDKEHUS U ABIeHUA TudPy3un.




OmnpeneneHne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMH Ha
OCHOBAaHMM YpaBHEHHs COCTOSIHUA HcaIbHOTO ra3a. [Ipencrasienue B BUsie
rpaduka H30XOpHOTO, U300aPHOTO M U30TEPMHUECKOTO MPOIIECCOB.
Brrunciienue cpeqHel KHHETUYECKOM YHEPTUH TEIIIOBOTO JBHKEHUS
MOJIEKYJI TI0 U3BECTHOU TeMIepaType BEIIecTBa.

N3Mepenne BiIaXHOCTH BO3AYX

Tepmoaunamuka

OKCIEpUMEHTAIBHOE MCCIIEI0BAHUE TEILUIOBBIX CBOMCTB BEILECTBA.

Pacuer xonmmuecTBa TEIUIOTHI, HEOOXOAUMOTrO JUIsS OCYLIECTBIICHHS IIpoLiecca
IIPEBPALICHK BEIECTBA U3 OJHOI'O arperaTHOro COCTOSIHUSA B APYTO€.
Pacuer n3meHeHus BHyTpeHHEN S3HEPIUH Tel, paOOThl U EPEAAHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOJAUHAMUKH.
OOBsicCHEeHHE TPUHIIUIIOB JICHCTBHS TEIIOBBIX MAIIUH

OCHOBEI QJICKTPOJUMHAMUKHA

DJIEKTpOCTaTHUKA

Brruncnenue cuin B3auMOAECHCTBHS TOUYEYHBIX DJIEKTPUUECKHUX 3apsiiOB.
Brluncnenue HanpspKEHHOCTH Y ITOTEHIMANA DJIEKTPUYECKOTO MTOJISI OJTHOTO
Y HECKOJIBKMX TOYEUYHBIX 3aps10B.

N3mepenne pasHocTy noreHuuanos. [Ipusenenne npuMepoB NPOBOIHUKOB,
JUDJIEKTPUKOB U KOHJEHCATOPOB.

Habtoienue siBieHust 371€KTPOCTaTUUECKON UHIYKIIUU U SIBJICHUS
MOJIAPU3ALUU AUDIIEKTPUKA, HAXOJALIETOCA B 2JIEKTPUYECKOM I10JIE.

TlocTosHHEBIN TOK

N3mepenne MoHOCTH 5ekTpuueckoro Toka. Msmepenne 31C u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

COop 1 UCTIBITAaHHUE ICKTPUUECKUX IIETICH C Pa3IUIHBIM COSAMHCHHEM
MIPOBOJIHUKOB, PACUYET UX MMapaMeTPOB

MaruuTtHoe 1oJje

Hab6nronenue aeicTBUs MarHuTHOTO TIOJIsL HA TTPOBOJIHUK C TOKOM, KApTUHOK
MarHuTHBIX ITOJICH.

dopMynHupoBaHUE MTpaBUiia JIEBOW PYKHU ISl ONIPEACIICHUS HAPABICHUS
cuibl AMnepa. Beruncnenue cuil, A€MCTBYIONIMX HA POBOJAHUK C TOKOM B
MarHUTHOM T0Ji€, 00bICHEHUE MPUHIUIA IEHCTBUS DIIEKTPOIBUTATENS.
HccnenoBanue siBIeHUs 31€KTPOMarHUTHOM MHIYKIIUN

Konebanusa v BOTHBI

Mexannueckue
KOJIeOaHUs U
BOJIHBI

[TpuBenenne npuMepoB KojedaTeabHbIX ABMKeHUN. MccnenoBanue
3aBHCHMOCTH I€pHo/ia KoJieOaHUI MaTeMaTHYeCKOr0 MasiTHUKA OT €ro
JUIMHBI, MacChl U aMILJIUTY/1bI KOJeOaHH.

OnpezneneHye yCKOpeHUs: CBOOOIHOTO MaJeHUS C TIOMOLIbIO
MaTeMaTU4YeCKOro MasTHUKA.

HaGnronenue koneGanuii 3Byyariero tena. [IpuBeenue 3HaueHUs: CKOPOCTH
pacnpocTpaHEeHHs 3ByKa B Pa3JIMYHBIX cpeAax. Y MEHUE OOBSICHATh
WCIIOJIb30BAHUE YIIBTPA3BYKa B MEJIULINHE

DJIEKTPOMarHuTH
ple Koe0aHus u
BOJIHBI

Hab6mronenune ocimumiorpaMM rapMOHUYECKHX KOJICOAHHMI CHITBI TOKA B
LIECTIH.

OObsicHEeHre TIPEeBPAIICHUS SHEPTUU B HIeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
W3ydeHue ycTpoiicTBa U MPHUHIIKIIA ASUCTBHSI TpaHCPopMaTopa.

AHann3 cXeMbI Iepeiayu IEKTPOIHEPTUU Ha OOJBIITNE PACCTOSHUS.
[IpuBenenre mpuMepoOB BUIOB PAIUOCBSI3H. 3HAKOMCTBO C YCTPOHCTBAMH,




BXOAAIIUMU B CUCTEMY PAAUOCBA3U.
Ob6cyxaeHne 0co0eHHOCTEH pacpoCTpaHeHHS PaIuOBOIH

CBEeTOBBIE BOJTHBI

[IpumMeHeHue Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U MPEJIOMIICHUSI CBETa MPU
pemenuu 3ana4. Habmonenue siBiieHust 1upakiiuy U TUCTIIEPCUN CBETA.
YMeHue CTpOuTh H300paKeHUs MTPEAMETOB, IaBacMble JTUH3aMH. Pacuer
OINTUYECKOHN CHJIBI IMH3BI

DIeMeHThI KBAaHTOBOW (DU3UKH

KBanrtoBbie
CBOIICTBA CBETA

HabGnronenue gortoanekrpuueckoro s dexra. Pacuer MakcuManbHOM
KHMHETUIECKOM SHEPTUH EKTPOHOB TpH GoToddderTe

duzuka aroma

dopmynupoBanue noctynato bopa. HaGmronenue nmuaeiuaToro u
HEIPEPHIBHOTO CIIEKTPOB.

Pacyer yacTOTHI U JJIMHBI BOJIHBI HCITYCKA€MOI'O CBETA MPU IEPEXo/ie aToMa
U3 OJIHOTO CTAllMOHAPHOTO COCTOSHUS B ipyroe. OObsACHEHUE MPUHIUIA
JICUCTBUS Jlazepa

dusnka
aTOMHOTIO s1Ipa U
9JIEMEHTapPHBIX
YacTHI]

Habnronenue TpexoB anbda-gactull B kamepe Buiabcona. Perucrpanus
AJIEPHBIX U3JIy4EHUH C IOMOLIBIO cueTurKa [ eirepa.

Pacuer sHeprun cBs3u aTroMHbIX saep. [loHMMaHne HIEHHOCTH Hay4YHOIO
MO3HAHUS MHpa HE BOOOILIE [l YeJIOBEUECTBA B 1IEJIOM, a JUI KaX/10T0
00yyYaroIerocs JIM4HO, IEHHOCTH OBJIAZICHUSI METOIOM HAyYHOI'O MIO3HAHUS
JUI JOCTHKEHUs ycIiexa B JJF000M BH/JIE MPAKTHUECKON AEATEIbHOCTH

Bcenennas u ee 3BoIIOLMUS

Crpoenue u

O0bsicHeHne MoJieH paciuupsolieiics Beenennoit

pazBuTHE
Bceenennon
[Tpoucxoxnenue | Habmonenue 3Be3n, JIyHsl u ruianet B teneckorn. HaGmroieHne comHeuHbIX
Conneunoit IIITEH C IIOMOIIBIO TEJIECKOIA
CUCTEMBI
XUMUs
Bsenenue PackpsITHe BKIIa/1a XUMUYECKON KapTUHBI MUPA B €IMHYIO €CTECTBEHHO-

Hay4HYIO KapTHUHY MUpa. XapaKTEPUCTUKA XUMHUHU KaK IPOU3BOJAUTEIBHON
CHJIBI O0LIECTB

Baxnelimue YMeHue JaTh ONpeIeIcHUE U ONIEpUPOBATh CIEAYIOIUMHA XUMUYECKUMHU

XUMUYECKHE MOHATUSAMHU: «BELIECTBOY», «XUMUYECKUN DIIEMEHT», «aTOM», «MOJIEKYIan,

MIOHATUSA «OTHOCHTEJIbHBIE aTOMHASI U MOJIEKYJIIPHAs. MACChI», «MOH», «aJIJIOTPOIIN»,

«HA30TOIBI», «XXUMHYECKAs CBS3b), «QIEKTPOOTPULATEIBHOCTHY,
«BAJICHTHOCTB), «CTEIEHb OKUCIICHUS», «MOJIbY», «MOJISIpPHAs Maccay,
«MOJIIpHBI 00bEM I'a3000pa3HbBIX BEILECTBY, «BEILECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS», «PACTBOPBDY, «AJIEKTPOJIUT U HEIIEKTPOIINATY,
«QIIEKTPOJIMTUYECKAST JUCCOLMALINAY», KOKUCIUTENb U BOCCTAHOBUTEIIDY,
«OKHCJICHHE U BOCCTAHOBIIEHUE), «CKOPOCTh XUMUYECKON PEAKLIUN,
«XMMHYECKOE PAaBHOBECHUEY, «YTIICPOJIHBINA CKEJIET», «(YHKIIMOHAIbHAS
rpymma, «u30MepHs»

OcHOBHBIE DopMyIHpPOBAHHE 3aKOHOB COXPAHEHUS MACChI BEIECTB U TOCTOSHCTBA

3aKOHbI XUMHUU

COCTaBa BEUIECTB. Y CTAHOBJIEHNUE IPUYUHHO-CIIEICTBEHHOU CBSI3U MEXTY
CoOJIep’KaHHEM 3THUX 3aKOHOB M HAIMCAaHUEM XUMUYECKUX (HopMyI U




ypaBHeHHI. PackpbiTre pu3nueckoro cMpicia CMMBOIUKY [leproamueckoit
TaOIUIIBI XUMHUECKUX dnieMeHToB [ . MenzaeneeBa (HOMEpOB 3JI€MEHTA,
nepuoja, rpymnibl) U yCTAHOBJIEHUE IPUUUHHO-CIICACTBEHHOM CBSA3H MEXAY
CTPOCHHUEM aTOMA U 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX HMU BELIECTB B IEPUOJIaX U Ipynnax. XapakTepucTUKa
3JIEMEHTOB MaJIbIX IIEPUOOB 110 UX I0JI0KeHUIO B [leproanueckoit cucreme
J. 1. MenneneeBa

OcCHOBHEBIE
TEOPHH XUMHH

VcranoBieHHe 3aBUCUMOCTH CBOMCTB XMMHYSCKHX BCIICCTB OT CTPOCHUA
aTOMOB O6paBYIOIHHX X XUMHUYCCKUX IJICMCHTOB. XapaKTCpI/ICTI/IKa
Ba)KHEHUIIIMX THIIOB XUMHUUYECKHX CBSI3€H M OTHOCUTEIILHOCTH 3TOM
tunoaoruu. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHUA KPUCTAIINIMYCCKUX PCIICTOK. q)OpMy.]II/IpOBaHI/IC OCHOBHBIX
IMOJIOKECHUH TCOpHUU 3JI€KTpOJII/ITI/I‘IeCKOI71 AUCCoMali U XapaKTCPHUCTHUKA B
CBETEC ATOM TCOpHUU CBOMCTB OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX
COCJIMHEHUH. (DopMy.]'II/IpOBaHI/IC OCHOBHBIX IMOJI0KECHUH TCOPUHU
XUMHUYCCKOI'O CTPOCHHUA OPraHNu4CCKUX COCJIMHEHUH U XapaKTCpHUCTUKA B
CBETE dTOU TCOPUU CBOMCTB BaKHEUIITHNX HpeHCTaBHTCHCﬁ OCHOBHBIX
KJIACCOB OPTraHUYCCKHX COCIUHECHUI

Baxueiimme XapakTepuCcTHUKa CTPOEHUS aTOMOB M KPUCTAJUIOB U HA 3TOW OCHOBE —
BElIEeCTBa U 00mMX PU3NUECKUX U XUMHUUECKUX CBOMCTB METANIOB U HEMETAJLJIOB.
MaTepuaibl XapakTepucTuKa cocTaBa, CTpPOEHHS, CBOWCTB, MOJIYyYEHHUS U IPUMEHEHHE
BaXHEHIINX HEMETAIOB. XapaKTepUCTUKA COCTaBa, CTPOCHUS U OOIIHNX
CBOWCTB Ba)KHEHIIINX KJIACCOB HEOPraHMYECKUX coeAuHeHuil. Onucanue
COCTaBa U CBOWCTB Ba)KHEHIINX MPEJICTABUTENIENH OPraHNueCKuX
COEJIMHEHUI: MEeTaHOJIa U 3TaHOJIa, CII0KHBIX 3()UPOB, )KUPOB, MBI,
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCJIOTBI), MOHOCaXapu0B (TJIF0KO3bI),
JcaxapuioB (caxaposbl), MOJucaxapu10B (Kpaxmaia U HeUTI0I036l),
aAMUHOKHCIIOT, O€JIKOB, UCKYCCTBEHHBIX U CUHTETHUYECKUX MOJIMMEPOB
XUMUYECKUI Hcnonbs3oBanue B yueOHOU U TPOPECCHOHAIBHON JEATETHHOCTH
SI3BIK U XUMHUYECKUX TEPMUHOB ¥ CUMBOJIMKHU. Ha3piBaHNE N3YUYE€HHBIX BELIECTB 110
CHUMBOJINKA TPUBUAIBHON WJIM MEXTyHAPOIHOM HOMEHKIIATYPE U OTPAKEHHUE COCTaBa
ATUX COEIMHEHMH C MOMOIIbI0 XUMHUYECKHX (opMmyn. OTpaxeHue
XUMHUYECKUX MPOLECCOB C TIOMOIIBIO YPABHEHUM XUMUYECKUX PEAKIIUIM
XHAMHYECKUE OO0BbsicCHEHHE CYIITHOCTH XMMHUYECKUX nporieccoB. Knaccudukanus
peakuuu XUMHUYECKHUX PEAKIM 110 pa3Iu4YHbIM NPU3HAKAM
XUMHUYECKUI BeInmonnHEHNE XUMUYECKOTO SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUU C
DKCIIEPUMEHT IpaBUJIaMu TeXHUKH OezonacHocTu. Habmonenue, pukcupoBanue u
ONMCAHUE PE3YIBTATOB IIPOBEJEHHOIO SKCIIEPUMEHTA
XuMuueckas [TpoBeneHue caMOCTOATEIBHOTO MOMCKA XUMUYECKON HH(DOpMAIUH ¢
uHpopManus UCITOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3AaHUMH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHEeTa); UCTIOIb30BaHUE
KOMITBIOTEPHBIX TEXHOJIOTUH 17151 00pabOTKH U Mepeiaul XUMUYECKON
MH(pOpMaLlMKU U €€ MPeICTaBICHHs] B pa3IU4HbIX (hopMax

[Ipodunsroe u

OObsicHEeHHE XMMHUYECKUX SIBJICHUN, TIPOUCXOASIIUX B IPUPOE, OBITY U Ha




npodeccuoHanbH
0 3HAYMMOC
cojiep)KaHue

npousBozacTBe. COOI0ICHUE MTPABUIT IKOIOTUIECKU TPAMOTHOTO ITOBEJICHUS
B OKpy»Karomien cpeae. OueHka BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS
OKpYXalollel cpelibl Ha OPraHK3M YeJIOBEKa U IPYTUE KUBBIC OPraHU3MBbI.
Cobmronenune npaBuil 6€300aCHOTO 0OpaIEeHHs ¢ TOPIOYUMH U TOKCUYHBIMU
BEI[ECTBaMH, JIADOPATOPHBIM 00opynoBaHueM. Kputndeckas oreHka
JIOCTOBEPHOCTH XMMHUYECKOI HH(OPMAIMH, TOCTYNAIONMIEH 13 Pa3HbIX
HCTOYHUKOB

BNOJIOI'us

buonorns —
COBOKYITHOCTh
HAayK O )KUBOU

3HAaKOMCTBO C 00BEKTaMH U3y4eHUs Onoorun. BeisBieHue ponu 6Monoruu
B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA U
NPAaKTUYECKOHN IeATENbHOCTH JIIOACH

IIPUPOJIE.
Metonabl
HAy4HOTO
IIO3HAHUA B
Ounonoruun
Kierka 3HAKOMCTBO C KJIETOUYHOH Teopuel cTpoeHus: opranu3mos. [lomyuenue
IIPEJICTABJICHUSI O POJIM OPTraHMUYECKUX U HEOPTaHMYECKUX BELIECTB B KIIETKE.
3HaHMUE CTPOEHUS KJIETOK 0 pe3ysibTaTaM padOThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHHE ONMCHIBATh MUKPOIIPENAPAThl KJIETOK PACTCHHM.
YMeHue cpaBHUBATh CTPOCHUE KJIETOK PACTEHUI U KUBOTHBIX 110 TOTOBBIM
MUKpoIIpenaparam
Opranusm 3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOKEHHUS OPraHU3MOB, CTAJNI OHTOreHE3a
Ha IpUMepe YelloBeKa. 3HaHWE IPUYMH, BbI3bIBAIOLUX HAPYIICHUS B
pa3BUTHUU OPraHU3MOB. Y MEHHE M10JIb30BAThCSI TEHETUUECKOMN
TEPMHUHOJIOTUEN M CUMBOJIMKOH, peIaTh IPOCTEHUIINE TEHETUYECKUE 3a1a4H.
3HaHue 0COOEHHOCTEN HACIEICTBEHHOM U HEHACIEICTBEHHOM
U3MEHYMBOCTH M UX OMOJIOrMUYECKON POJIU B 3BOIOLIUH SKUBOTO
Bun YMeHne aHaIu3upoBaTh U OLIEHUBATDH PA3IMUHbIE TUIIOTE3bI
MPOMCXOXKACHUS )KU3HU Ha 3eMiie. Y MEeHUe MPOBOAUTh ONKMCaHue ocoOeit
OJIHOTO BHUJA 10 MOpQoJoruieckoMy Kputeputo. Pazputue cnocobHocTeit
SICHO M TOYHO M3J1araTh CBOU MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB, ITPU3HABas
IIPaBO APYroro 4yeaoBeKka Ha NHOE MHEHUE. Y MEHHE JOKa3bIBaTh POJICTBO
YeJI0BEKa U MIICKOMUTAIOIINX, OOLTHOCTh U PABEHCTBO YEIOBEYECKHX Pac
DKOCUCTEMBI 3HaHUE OCHOBHBIX SKOJIOTHYECKUX (PAaKTOPOB U UX BIUSHHS HA OPTaHU3MBI.

3HaHHE OTIMYUTETHHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arposkocucreMm. [TomyueHne npeacTaBiIeHns 0 CXeMe SKOCUCTEMBI Ha
npumepe ouochepsl. [leMoHCcTpamus yMEeHHs TOCTAHOBKH T1eJIei
JIESITSIIbHOCTH, TUIAHUPOBAHKME COOCTBEHHOM JIEATEIPHOCTH JIJIS JIOCTHKCHUS
MOCTABJICHHBIX TIeJICH, MPEABUICHUS BO3MOXHBIX PE3YJIbTATOB 3TUX
JEHCTBUH, OpraHU3aIlii CAMOKOHTPOJISI M OTICHKH TTOTYICHHBIX
pe3ynbraToB. O0yueHHe COOIIOICHUIO MTPABIII TOBEICHUS B TIPUPOJIE,
OepeKHOMY OTHOIIEHUIO K OMOJIOTHYECKHM 00beKTaM (pacTeHUsIM U
JKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHE.




YUYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOT'PAMMBI YYEBHOM JUCIHUTIIUHBI
«ECTECTBO3HAHHUE»

OcBoenue  mporpaMmbl  y4yeOHOW — auciuiuimHbel  «EcTecTBO3HaHME)
NpEAnojaraeT Hajauuyhe B MNpo(ecCHOHANBHOW 00pa30BaTENIbHONW OpraHU3ALMH,
peanusyronieii o0Opa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomero oOpa3oBaHUS B
Ipezesiax OCBOCHHS MTPOrpaMMBbl IOJITOTOBKY CIIELMAIMCTOB CPEIHEr0 3BEHa Ha 0ase
OCHOBHOTO 00mero oOpa3oBaHus, Y4YCOHBIX KAaOWMHETOB MO (U3HKE, XHUMHH,
OMOJIOTHH, B KOTOPBIX MMEETCS BO3MOXKHOCTH OOECIEYUTh CBOOOJHBIN JOCTYN B
WNuTepHeT BO BpeMsi y4yeOHOTO 3aHSATHUS U B IEPUOJ BHEYUEOHOH IesTEIbHOCTU
oOy4Jarommxcs.

B coctaB kabuHeToB mo (u3uke, XUMUH, OWOJIOTUM BXOIAT JabOpaTOpuu C
71a00paHTCKOM KOMHATOM.

[ToMetiennsi kaOMHETOB (DU3UKHU, XUMUU U OMOJOTUM JOJKHBI YJIOBIETBOPSATH
TpeboBanusiM CaHUTapHO-3MKUAEMHUOJIOTHYecKuX TpaBwi U HopMmatuBoB (CanlluH
2.42 Ne 178-02) u OBITh OCHAIIEHBI THUIOBBIM OOOpPYJOBAaHHEM, YKa3aHHBIM B
HACTOSIIIMX TPEOOBAHUSIX, B TOM YHUCJE CHEIUATU3UPOBAHHON yueOHON MeOenbio U
cpernctBaMu OOy4eHHS, JOCTATOYHBIMU JIJisi BBINOJIHEHUS TPEOOBAHHI K YPOBHIO
MOATOTOBKU 00YYaIOIINXCS.

B kaluHeTrax DOJKHO OBITH MYJbTHUMEAUNWHOE 000pYyAOBaHUE, MOCPEACTBOM
KOTOPOrO  YYaCTHUKHM 00pa3oBaTeIbHOrO Mpolecca MOryT IPOCMaTpUBATh
BU3yaJIbHYI0 MH(OpMalnio o (GU3uKe, co3/1aBaTh NPE3ECHTALMK, BUICOMATEPUAIIBI U
T. 0.

B coctaB y4eOHO-METOIMYECKOTO U MaTEepUATbHO-TEXHUYECKOTO 00ECTICUCHMUSI
porpamMmbl y4eOHON AUCIUIUIMHBI « ECTeCTBO3HAHUEY BXOST:

* MHOTO()YHKITMOHAJIBHBIA KOMILJIEKC MPEIoaBaTes;

* HarJsIIHBbIE MOCOOMS (KOMIUIEKTBbl Y4YEOHBIX TaOJul, IUJIAKATOB, MOPTPETHI
BBIJIAIOIINXCS YUEHBIX B 00JIACTH €CTECTBO3HAHUSA U T. I1.);

* “HGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE ITOCOOUS;

* KOMILUIEKT 2JIEKTPOCHAOKEHUSI KAOMHETOB,

* TEXHUYECKHUE CPECTBA OOYUCHHS;

* JIEMOHCTpAllMOHHOE 00opymoBaHue (OOIIEro Ha3HAYCHUS W TEMaTUYECKHE
HaOOpBHI);

* 1abopatopHoe 000pyI0BaHUE (OOIIEro Ha3HAYEHUS U TEMAaTHUYECKHUE Ha0OPBbI,
B TOM YHCJIE JJI1 MMOCTAHOBKH JEMOHCTPAIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA,
PEaKTUBBHI);

* CTaTUYECKHE, NUHAMUYECKHE, JEMOHCTPALIMOHHBIE W Pa3IaTOYHbIE MOJIEIH,
BKJTIOYAsi HATYpaJIbHBIE OOBEKTHI;



* BCIIOMOTATEIbHOE 000PY/I0BAHNUE;

* KOMIUICKT TEXHUUYECKON JOKYMEHTAIIMH, B TOM YHCJE IacrlopTa Ha CpeacTBa
00y4eHUs, THCTPYKITUH 10 UX MCIOJIb30BAHHIO U TEXHUKE 0€30I1aCHOCTH;

* OOIMOTEYHBIN (HOHI.

B OubGnuoTeunslii GOH BXOAAT yUEOHUKH, yUCOHO-METOIUYECKHUE KOMIUIEKTHI
(YMK), obecmeunBarompie OCBOCHHE ydeOHON mucruiuinHbl «EcTecTBo3HaHUMEY,
PEKOMEHJIOBAaHHBIC WJIM JOIMYIICHHBIC JJISI WCIIOJB30BaHUSA B MPOGECCHOHATHHBIX
o0pa30BaTeNbHBIX OpPTraHU3AMMAX, PEATHIYIONIUX O00Pa30BATEIBHYIO MPOTPAMMY
cpeadero obmero o6pasoBanus B mpeaenax ocBoeHuss OIIOII CIIO nHa 6ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubnuoreunsiit oH MOXKET OBITH JOMOJHEH (PU3MUESCKUMH SHIMKIIOTEIUSIMH,
aTyiacamM¥l, CJIOBapsSIMH, CIIPAaBOYHHKAMU 1O (PU3MKE, XUMUHU, OWOJOTHUH, HAYIHOU U
Hay4YHO- MOMYJISIPHOM JIUTEPATYPOIl €CTECTBEHHO-HAYYHOT'O COJICPKAHUS.

B nponecce ocBoeHHs mporpaMMmbl y4eOHOM AMCHUILUIMHBI «ECTECTBO3HAHUE
CTYIEHTHl JO/DKHBI HMMETh BO3MOXHOCTHh JIOCTyNa K DOJICKTPOHHBIM YICOHBIM
MarepuajiaM II0 €CTEeCTBO3HAHMIO, BKIIOYas (U3UKY, XUMHIO, OHOJIOTHIO,
UMEIOIITUMCSI B CBOOOJHOM JOCTyIlle B ceTH HMHTepHeT (2JIeKTPOHHBIM KHHUTaM,
IpakTUKyMaMm, Tectam, matepuaiam EI'D u ap.).



PEKOMEHIAYEMAS JINTEPATYPA
st cTyieHToB

benses H.K., Hdemmmumin M., KysnenoBa JI.LH. u np. buonorus (6a30Bbiii
ypoBenb). 10 kimacc. — M., 2014,

benses J.K., Hemmmmn I'M., bopomma IL.M. u np. buomorust (6a30Bbiii
ypoBeHb). 11 kimacc. — M., 2014.

[Mabpuensa O.C., OctpoymoB U.I'. Xumust ayis mpodeccrii ¥ CIEIUATBHOCTEH
COIMAJIBHO- YKOHOMHYECKOTO M TYMAaHUTApHOTO Mpoduiei: y4eOHWK IS CTY.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

INa6puensu O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2014. I'abpuensin
O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxHeHus: yued. mocooue. — M., 2014.

[Na6puensn O.C. Xumus. [Tocobue mis nmoaroroBku k EI'D: yueb. mocobue. —
M., 2014.

Enxuna JI.B. buonorus. Bech mikosbHbINA Kype B Tabnuax. — M., 2010.

Epoxun IO.M. Xumwus: 3agaun U ynpakHeHUs: ydeO. mocodoue st CTYyI.
yupexaeHuit cpefl. npod. oopazoBanus. — M., 2014.

Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHMi MO XUMHH: y4eb. mocoOue s
CTYJI. YUPEXKJICHHH cpe. mpod. odpasoBanus. — M., 2014,

Koncrantunos B.M., Pe3zanoB A.I'., ®aneeBa E.O. buonorus: yueOHUK aJis
CTYI. YUpexJe-Hul cpen. npod. odpazoBanusa / nox pen. B. M. KoncrantunoBa. —
M., 2014.

Hemuenko K.D. ®usnka B cxemax u Tadbnumax. — M., 2014.

Camotinenko [I.U. ®usuka nus npodeccuit M CHeNHalIbHOCTEH COIUAIbHO-
HPKOHOMHYECKOTO W TYMAaHHTApHOTrO Npoduieil: yueOHUK I CTYA. YUPEKICHUN
cpen. nmpod. oopazoBanus. — M., 2014,

Camoiinenko ILW. COopuuk 3amaud 1o ¢usuke s npodeccuid u
CIEIUAIBHOCTEN COIMAIbHO- YKOHOMUYECKOTO U TYMaHUTapHOTO mpoduiieil: yueo.
nocooue i CTy/. yupexaeHui cpea. mpod. oopazoBanus. — M., 2014.

XUMUS: SNEKTPOHHBIN yd4eOHO-MeToarndecknii koMmriekc. — M., 2014

Jis mpenoagaBaresien

denepanbHbii  3ak0H  OoT 29.12.2012 Ne 273-®3 «O06 o00pa3oBaHHM B
Poccuiickon @enepauum.

[Ipuka3z MunucrepctBa oopazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
yTBepXKJaeHuu ¢delepaabHOro TOCYAapCTBEHHOrO 00pa30BaTeNbHOIO CTaHJapTa
cpeaHero (IoJIHOT0) O0IIero 00pa3oBaHUM.

[Tpuka3z MunucrepctBa oopa3oBanus U Hayku POD ot 29.12.2014 Ne 1645 «O
BHeceHnn n3MeHeHuii B [Ipuka3 MunuctepctBa oOpazoBanusi u Hayku Poccuiickoi
Oenepaniun = ot 17.05.2012 Ne 413  “O6 yrBepxacHUH  GeaeparTbHOTO



rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpeAHero (MOJIHOTO) OOIIero
oOpazoBaHus».

[Tucemo JlemaprameHTa TrOCYIapCTBEHHOM TMOJUTHKA B cdepe MOArOTOBKH
pabouux kajapoB u IO Munuctepcta oOpazoBanust U Hayku PO ot 17.03.2015 Ne
06-259 «PexomeHnauu mo opraHu3auy MOJIy4YeHHs CpeaHero o01ero oopa3oBaHus
B TIpeJeax OCBOCHHsI 00pa30BaTENbHBIX MPOrPAMM CPETHETO MPO(PECCHOHATHHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO oOmIero oOpa3oBaHHUS C y4eTOM TpeOOBaHUU
denepabHBIX TOCYAApCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M TOJyIaeMOU
npodeccuu WM CrenruagIbHOCTH CPETHEr0 MPOPECCHOHATIBHOTO 00pa30BaHU.

Cawmoitnenko I1.U. Teopust u meTonuka oOydeHus pusuke: yued. mocooue s
npermnojasareseit ccyzos. — M., 2010.

Wnbun B.A., Kynpssues B.B. Uctopus u metogonorust pusuku. — M., 2014.

IMabpuensn O.C., JIsicoBa I'.I'. Xumusi: kHura Jjs ipenogaBaress: yued.-MeTo.
rmocooue. — M., 2014.

buonorus: B 2 1. / mox pen. H. B. Speiruna. — M., 2007, 2010.

buonorusa. PykoBOACTBO K NpakTHYeCKUM 3aHsTHsM / moa pen. B. B.
Mapxkunoit. — M., 2010.

HNHuTepHer-pecypcesnl

www.class-fizika.nard.ru («Kmacc!Has qocka maist 1:0003HATEIBHBIX) ).

www.physiks.nad/ru («du3nka B aHUMAIUSIX» ).

www. interneturok. ru («Bumeoypoku mo nmpeaMeraM MKOJIbHOU MPOTPaMMBD»).

www. chemistry-chemists. com/ index. html (s;mexTpoHHBIHKYpHAT
«XUMUKUUXUMUS).

www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbl TOpBD).

www. hemi. wallst. ru («Xumusi. O6pa3zoBaTeNbHBINA CAUT J1JIs1 HIKOJILHUKOB) ).

www.alhimikov.net (OGpa3oBaTenbHBIN CAUT AJIs MIKOJIBHUKOB).

www.chem.msu. su (OnexkTpoHHast OMOIMOTEKA IO XUMUK).

www. hvsh. ru (kypHan «XuMus B IIIKOJIE» ).

www.hij.ru (KypHan « XuMUs U )KU3HBY).

www. biology. asvu. ru (Bcs Omomorus. CoBpeMeHHass OHOJIOTHS, CTaThH,
HOBOCTH, OMOJIOTEKA).

www.window.edu.ru/window (EauHoe okHO jocTyma K 00pa3oBaTelIbHbIM
pecypcam HTEepHETa MO OUOJIOTUH).



JUCT UBSMEHEHHWI U IONOJHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

No HN3MCHCHMA, JaTa BHCCCHUS N3MCHCHU A, Ne CTpaHHUIbI C U3MCHCHUCM,

BbLJ1IO CTAJIO

OcHoBanue:

HOI[HI/ICB JHU1a BHCCIICTO U3MCHCHUA




