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[losicHuTeNbHAS 3aIIiCcKa

Ilporpamma  obmeoGpa3oBatensHoli  yueGHOH — mucnummesl  «EcTecTBo3zHanmey
IpCAHa3sHAYEeHa MM HM3YYCHHs €CTECTBO3HAHMS B INPO(ecCHOHAIBHBIX 00pa3zoBaTelbHBIX
OpraHM3alKAX, PEAH3YIOUUX 00pa3oBaTe/IbHyI0 IPOrpaMMy CPEIHEro 00IIero 06pa3oBaHus B
Tpefienax OCBOCHHs OCHOBHOI IpoeccuonansHol obpazoparensHol mporpammsr CTIO (OIIOIT
CIIO) na Gasze OCHOBHOTO OOIIEr0 OOPa3sOBAHHA, NMPH IOATOTOBKE KBIM(PUIIMPOBAHHEIX
pabounx, CIyXKaluX, CHSIHAINCTOB CPETHETO 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeGosanuit ®T'OC cpemnero o61ero o0pa3zoBaHu1,
NPENBABIACMBIX K CTPYKTYPE, COMEPIKAHHIO H PE3yJibTaraM OCBOCHMS YYeOHOM JUCIIUILTHHEL
«EcTecTBO3HAHHE», B COOTBETCTBHH ¢ PeKOMEHIANMAMY 110 OPraHM3AIMHK HONYYCHHS CPEIHETO
obmero o0pa3oBaHus B TIpedeNaXx OCBOCHHS OOPazoBATENBHBIX IIPOTPAMM  CPEIHErO
npodeccHoHanbHOro 00pasoBaHus Ha 0(ase OCHOBHOTO oOmero o6pa3oBaHHsA ¢ Y4ETOM
TpeboBanuii (eaepanbHEIX IOCYIapCTBEHHBIX 00Pa30BATENILHEIX CTAaHIAPTOB M IOJIy4aeMOH
npoQeccHst WM  CIEHHANBHOCTH CPENHEro HpohecCHOHAIBHOTO oOpazoBaHmus (MTHCHEMO
HenapraMenTa rocyJapcTBEHHON MOJMTUKA B cepe MOATOTOBKH pabounx xaapo u JI[1O
Muno6puayku Poccun or 17.03.2015 Ne 06-259).

Conepxanne nporpammel «EcTecTBO3HAHME) HANPABIEHO HA JIOCTHIKEHHE CIIEIYIOLIAX
mesei:

* OCBOCHHE 3HAHWIl O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpPA H METO/ax
€CTECTBCHHBIX HAayK; 3HAKOMCTBO ¢ Hauboiee BaXXKHBIMH MJEIMH M  JOCTIIKSHHSIMH
€CTECTBO3HAHH S, OKA3aBIIUMHU OIIPEIEIAIONIee BIUIHNAC HA PAa3BHTHE TEXHUKH H TEXHOJIOTHIT;

* OBJIAZICHHE YMEHHMAMU TPUMEHATh IIOJYUCHHEIC 3HAHMS I OOLACHEHHS  SIBICHHIH
OKpYKalOIEro MHpa, BOCHPHATUS WH(OPMAIUH E€CTECTBEHHO-HAYYHOTO H IPO(ECCHOHATBHO
3HAQYUMOI'0  COJCPXKAHHUS, pa3sBUTHE HHTEIUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPHTHYECKOTO MBIIUICHHSA B XOJle POBEACHHS IIPOCTEHIINX HCCISAOBAHMI, aHAIM3a SBJIEHHI,
BOCHPHATHS H HHTEPIPETAIlMH €CTECTBEHHO-HAYUHOM HHpOopMaLuy;

* BOCHIHTaHHE YOEXKICHHOCTH B BO3BMOMKHOCTH IIO3HAHHUS 3aKOHHOM IPHPOJEI H HCIOIB30BAHHS
TOCTHXEHHH €CTECTBEHHBIX HAYK JUIS PAa3BUTHS [[HBHJIH3ALMH H ITOBHIIIECHAS KAUeCTBa KHU3HH;

* IPHMCHEHHME €CTCCTBCHHO-HAYYHBIX 3HaHHH B Npo(eCcCHOHANBHOM JIEATEIbHOCTH U
IIOBCEJIHEBHOM KU3HH JUIs oOecreueHus Oe30IacHOCTH IKH3HEACSTEIBHOCTH; IPAMOTHOTO
HCHOJIB30BAHHS COBPEMEHHEBIX TEXHOJIOTHI; OXPaHBI 3I0POBBSI, OKPYKAIOLIEH CPEEL.

B mporpammy BKIIOYEHO COJep:KaHHE, HAIpPaBICHHOE Ha (JOPMHPOBAHHE y CTYAECHTOB
KOMIIETeHLHH, HeoOXoauMMBIX IS KayecTBeHHOro ocBoenust OITOIT CITO nHa 6ase OCHOBHOIO
obmero 06pa3zoBanus ¢ MOMyYCHHEM CPEJHEro 00IIEero 06pa3oBaHusy; IPOrPaMMbI IOATOTOBKH
KBaIH(HIMPOBAHHBIX PabOUMX, CIIyXAIKX; IPOTPAMMBL IIOIOTOBKH CIEIHATHCTOB CPEIHEr0
3sena (ITITKPC, ITICC3).

Ilpu peanusanuy coiepkaHHs 00meoOpa3oBaTeNbHON  y4eOHOH  UCIUILIMHBI
«EcrectBo3nanme» B mpexenax ocoenms OITOII CIIO Ha 6a3e OCHOBHOrO OOLIEro
oOpa3zoBaHus ¢ TIOJy4eHHeM cpenuero obmero obpasosanus (IIITKPC, TIIICC3) MakcuManbHas
ydaeOHas Harpyska o0y4aroIuXcs COCTABIISIET:
¢ mo crenuaneHocTsM  CIIO  conmanbHO-3KOHOMHYECKOr0 M YMAaHHTapHOTo mpoduieit
npodeccHonansHoro obpasopanus — 162 yaca, u3 HHX 00s3aTeNbHAS ayJAUTOpHAS HArpy3Ka
obywarommxcs — 108 yacos, BKIIOYAs HMPAaKTHYECKHE 3aHATHA — 32 waca, BHeayAHTOPHAS
caMocTosATelbHas paboTa CTYAeHTOB — 54 yaca.



OOb1as xapakTeprcTrka yueOHOM AUCHUILTHEBL «ECTeCTBO3HAHKE

EcrecTBosHanme — Hayka O SBIGHHAX M 3aKOHaX Tpupoabl. COBPEMEHHOE
CCTECTBO3HAHME BKIIOYAECT MHOXKECTBO €CTECTBEHHOHAYYHBIX OTPACIie, U3 KOTOPEIX HanGoee
BAXHBIMH SBJIAIOTCS (H3HKa, XUMUSL U GHOMOrHs. OHO OXBAaTHIBAET MIMPOKHIA CIEKTP BOIPOCOB
0 PasHOOOpasHbIX CBOHCTBAX 0OBEKTOB MPHPOJBL, KOTOPEIE MOKHO PACCMATPHBATE KAK EIHHOE
nesoe.

EcrecrsenHonayunEIe 3HAHHS, OCHOBaHHbIE HA HUX TE€XHOJOTHH (D OPMHPYIOT HOBHIi
00pas  xu3HH. BBICOKOOGPa3OBAaHHEIH YENOBEK HE  MOXKET JUICTAHIIUPOBATECA ~ OT
(yHAaMEeHTANBbHBIX 3HAHMH 06 OKpY)KAIOUIEM MHpE, He PHCKYS OKA3aThes GECHOMOIIHBIM B
npodeccHoHanbHol  nesrenbHOCTH. JI060€ MEPCTeKTHBHOE HANPABICHHE  JIESTETHHOCTH
UCIIOBEKA MpPAMO MM KOCBEHHO CBA3aHO C HOBOM MarepuaibHoOil 0a30H W HOBBIMH
TEXHOJIOTUAMH, ¥ 3HAHHC HX €CTECTBCHHOHAYYHOIT CYITHOCTH — 3aKOH yCIIeXa.

EcrecrBosHaHne —  HeOTheMIeMas  COCTABNAIONMAS  KYJbTYPHL:  OIpEAENsist
MHpPOBO33PCHHUE HEJIOBEKA, OHO IPOHUKACT H B TyMaHHTapHYIO cdepy, H B OOGIIECTBEHHYIO
JKU3HB.

PamonanbHelli  ecrecTBeHHOHAyuUHBI  MeTon, cOPMHpOBABIIMiCS B  paMKax
€CTECTBEHHBIX HAyK, 0Opasyer eCTECTBCHHOHAYYHYIO KapTHHY MHpa, Hekoe 00pasHo-
(pumnocodcxoe 0000LIEHNE HAYYHBIX 3HAHHIA.

OCHOBY eCTeCTBO3HaHHS MpeACTABIseT (GH3UKA — HAyKa O NPHPOJE, H3YUaromas
HauOoMee BaKHBIE SBIEHHS, 3aKOHBl M CBOMCTBA MATEpWANLHOrO Mupa. B (usnke
YCTaHABIUBAIOTCS YHHBEPCAJbHBIC 3aKOHBI, CIIPaBEIMBOCTh KOTOPBIX MOATBEPIKIAETCS HE
TOJIbKO B 3€MHBIX YCTIOBUSX H B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO H BO Bceif Bceenennoit. B
9TOM 3aKIIFOMAETCS OJIMH M3 CYLIECTBEHHBIX NPU3HAKOB (DH3MKH Kak (yHIaMEHTAIBHOM HAYKH.
Du3nka 3aHIMAET 0CO00€ MECTO CPEIH ECTECTBEHHEIX HAYK, IOITOMY €€ IPHHSTO CUMTATE
JIMIEPOM ECTECTBO3HAHHMSI.

EcrecTBo3HaHMe Kak Hayka O ABJIEHHSIX U 3aKOHAX NPHPOIEI BKIIOYAET TAKIKE OLHY U3
BAXHEHIIHX OTpacieil — XUMHIO,

XuMHsi — HayKa O BELIECTBAX, HX COCTaBe, CIPOCHAH, CBOICTRAX, IPOIECCAX Hpe-
BpaIEHHUS, HCTIOJIB30BAHUH 3aKOHOB XHMUH B IIPAKTHIECKOMN JIEATEIIbHOCTH JIFOICH, B
CO3aHHM HOBBIX MaTEpHAIIOB.

broorus — cocrasHas uacTh ecTecTBO3HAHHS. DTO HAYKa O JKUBOH mpupoze. OHa
M3y4aeT PACTHTEIBHEIM, JXUBOTHBIH MUp U YeJIOBEKa, HCIIOJb3Ys Kak COOCTBEHHEIE METO/BI,

TaK X METOJIbI APYTHX HAYK, B YACTHOCTH (DM3UKH, XHMHHU U MAaTEMATHKH: HAOTIOACHH S,
OKCIIEPUMEHTBI, HCCIICIOBAHMS C IIOMOLIBIO CBETOBOTO M SJIEKTPOHHOTO MUKPOCKOIIA, 00paboTKy
CTaTHCTHYECKUX JIaHHBIX METOJaMH MaTeMaTHYeCKOH CTaTHCTHKHU M 1p. Bronorus

BBIABIIACT 3aKOHOMEPHOCTH, NMPUCYIIHE JKU3HH BO BCEX €€ MPOABICHHAX, B TOM 4HCIe 0OMeH
BEILECTB, POCT, Pa3sMHOMKEHHE, HACIEACTBEHHOCTh, H3MEHIHBOCTh, HBOJIFOLHIO H JIP.

B Ipo(heCCHOHANBHBIX 00pazoBaTebHEIX OpraHu3anmsx, peanu3yIonmx
00pa3oBaTeNbHYI0 MPOrpaMMy CpejHero obmiero o6pazopaHusa B Ipejeinax ocsoemus OITOIT
CIIO na Oase ocHoBHOro oOmEro 06pazoBaHMs, H3Y9AeTCA HHTErPHPOBAHHAS yueOHast
mucuMiuiaHa «EcTecTBO3HaHME», BKIIOYAIOL(AS TPH pasfeNa, oO6Jajarolide OTHOCHTEIBHOM
CaMOCTOATENBHOCTEIO U IEJOCTHOCTBIO — «®Du3uka», «Xumusy, «BHOIOrHI» — 4YTO HE
HapyIlaeT MPUBLIYHYIO JIOTHKY €CTECTBEHHOHAYYHOTO 00pa3oBaHMs CTYEHTOB.

IIpu ocBoenun npodeccuii CIIO u cnenuansaocteit CITO coMMAaTbHO-9KOHOMHYECKOTO
M I'yMaHHTapHOTO NMpoduiiedl npodeccHOHaIEHOro 06pa3oBaHmsl eCTECTBO3HAHKE H3YUaeTcsl Ha
6asosoM yposne ®I'OC cpenmero obmiero 06pa3oBaHus ¢ YUETOM CHEIH(bHUKH 0CBAHBAEMOH
npodeccun MK cleUaTbHOCTH.

OTO BEIpaXKaeTcs B COAEPKaHUH 00yYeHHUs, KOJTMUECTBE YaCOB, BEIIE/IEMEIX Ha
H3Y4YECHHE OTACNBHBIX T€M IIPOrPaMMBEI, ITy0OHHE HX OCBOCHHs 00yYarolHMHCS, 00BeMe



H XapakTepe MNpaKTHYCCKHX 3aHATHH, BHIAX BHEAYIMTOPHOW CAMOCTOSATENILHOM pPabOTHI
CTYZIEHTOB.

B mponecce peanmsanmm copepxkanus ydeGHOH mucnmmeEbl  «EcTecTBO3HAHMEY
3HAYHMO H3y4eHHe paszena « PH3HKa», KOTOPhIA BHOCHT CYIIECTBEHHBIIH BKIAJ B CHCTEMY
3HAHUIH 00 OKpYXKArOIeM MUpe. DTOT Pas/ieN IBISICTCS CHCTEMOOOPA3YIOIIMM JUTS IPYTUX
paszeNoB y4eOHOH MMCLHIUIAHEL, MOCKOJIBKY (H3HYICCKHE 3aKOHBI JIEKAT B OCHOBE COSPIKAHHS
KyPCOB XHMHH U OHOJIOTHH.

Ilpu wmsydeHnn ywebHoro marepHana IO XHMHM M OHOJOTHH IENecooOpasHo
aKLEHTHPOBATE BHUMAHHE OOYYAIOUMXCS HA JKM3HEHHO BAXKHBIX OOBEKTaX IPHPOIBl H
OpraHM3Me 4esoBeKa. JTo ruapocdepa, atMocdepa u Gnocdepa, KOTOpPEIE PACCMATPHBAIOTCS C
TOYKH 3PEHHUS] XUMHYCCKHUX COCTABOB H CBOMCTB, X 3HAYESHUS IS JKU3HEEATEIbHOCTH JIFOIEH,
9TO COJIEPHKaHNE, OCBEIIAIOIIEe POJIb BAXKHEHITHX XHMHYECKHX JIEMEHTOB B OPraHU3Me
YCJI0BEKA, BOIIPOCEI OXPaHbI 3/I0POBLA, MPOQHIAKTHKY 3a00ICBAHUI 1 BPE/IHBIX MPHBEIUEK,
TIOCJIE/ICTBHH U3MEHEHHUS CPeIbl OOMTAHMUS YEIOBEKA JIs YETOBEUeCKOH IIMBHITH3AIIHH.
3aMETHOE MECTO B COJIEPIKAHUHE YIeOHOMN JIHCIMINIMHEI 3aHUMAeT YueOHBII MaTepHa, He
TOJIBKO ~ (OPMHUPYIOIIMI ECTECTBEHHOHAYYHYIO KAapTHHY MHPA Yy CTYOEHTOB, HO M
PACKPBIBAIOIIHI IPAKTHIECKOE 3HAYEHHE €CTECTBEHHOHAYYHBIX 3HAHHH BO Beex cepax JHU3HH
COBPEMEHHOr0 00LIECTBA, B TOM YHCIIe B TyMaHHTAPHOU cdepe.

B nenom y4yebnas nucuuninaa «EcTecTBO3HAHMEY, B CONEPIKAHHE KOTOPOH BEYIIHM
KOMIIOHEHTOM SIBJIIOTCA HAY4HBIE 3HAHHS M HAy4YHbIE METOIBI IIO3HAHMS, I103BOJISET
chopMEpPOBATH y 00YJAIOIIHXCS LIEIOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHHY MHpA, IPOOYIHTH
¥ HHX 5SMOLMOHAJIBHO-IIEHHOCTHOE OTHOIIEHHE K H3Y4aeMOMY MaTepHaIy, TOTOBHOCTh K
BBIOODY JIefCTBHI OnpeeieHHOH HAIPABICHHOCTH, YMEHHE KPHTHUCCKH OCHUBATH CBOM
U 4yXXH€e JEHCTBHA H IIOCTYIIKH.

HMHuTerpupoBannoe cofepikaHue y4eOHOH JMCHMIUIHHBI TO3BOJISET NPEHOIABATEISIM
(usuky, XMMHH 1 GHOJIOTHH COBMECTHO OPraHM30BaTh H3yUCHHE €CTECTBO3HAHMS, HCIIOJb3YSI
HMEIOIMECS YaCTHLIE METOAKKH IIPENOAABAHUS IIPEIMETA.

Wsy4yenne  oOmeoOpasoBarensHoll — yueOmoil  mucummimesl  «EcTecTBO3HAHHEY
3aBEpPINACTCs IOJABEICHHEM HTOroB B (opMe anuddepeHIHPOBAHHOrO 3aueTa B pamKax
IIPOMEXKYTOUYHOH aTTeCTalliM CTYAEHTOB B Iporecce ocoeHus ocHoBHOH OITOIT CIIO ¢
HoJIy4eHHeM cpearero obmero obpazopanus ([IITKPC, TIIICC3).

MecTto yueOHOI NUCUUILUTHHEL B y4eGHOM IIJIaHe

Yuebnas qucuunnria « EcTecTBO3HaHUEY SIBISIETCS YUEOHBIM [PEAMETOM 110 BHIOOPY
u3 obs3arTensHol peaMeTHOI obmactr «EcrectBennsle Haykuy OI'OC cpemuero obiero
o0pazoBaHusl.

B npodeccHoHANTBEHBIX 00pa3oBaTeNLHBIX OpraHu3aIusIX, peanu3yionmx
00pa3oBaTensHyIO IPOrpaMMy CpefiHero obuiero obpasoBaHus B npezenax ocBoenms OITOIT
CIIO ma 0Gaze ocHoBHOro ofmiero obpasosanus, ydyeOHas DUCHHIUTHHA «EcTecTBO3HAHHE)
u3y4aercs B o0meobpasoBarensHoM IHKIe yuebHoro miana OITOIT CITO na 6ase 0CHOBHOTO
obmero 00pa3oBaHus ¢ MOMyYeHHEM cpenHero obuero o6pazosanus (ITITKPC, TITICC3).

B yuebupix mnanax IITIKPC, ITIICC3 mecto y4yeOnoit qucumiuimebl « ECTECTBOZHAHME)
—B cocTase 0011e00pa3oBaTeNbHEIX Y4eOHBIX AUCIUIUIHH 110 BEIOOPY, (POPMHPYEMBIX H3
00s3aTesbHBIX IpeaAMeTHBIX obmacteit ®I'OC cpennero obmero obpasoBanus, s mpodeccHit
CIIO umm cnenuanerocteii CIIO cooTBercTByoIIero npoduis npodeccHOHAIBHOTO
o0pazoBaHusl.

PesynpTaThl OCBOEHUS YUeOHOH MUCIIAILIHHEL

OcBoenne COICPKaHHa yqeGHoﬁ IuciUIUIMHEl  «EcTecTBOo3HaHHEy oOecleunBaeT
HOCTHIKECHHE CTYAEHTAMH CICOYIOIMUX Pe3yJbTaTOB:



** TUYHOCHIHDIX:
~ YCTOHYMBEI HHTEPEC K HCTOPUHU H JOCTIKEHUAM B 00JIACTH €CTECTBEHHEIX HayK,

YBCTBO FOP/IOCTH 32 POCCUHCKHE €CTCCTBEHHBIE HAYKH,

—— TOTOBHOCTE K MPOAOIKEHHIO 00pasoBaHMs, MOBBINIEHHIO KBATHGHKALMH B H30paHHOI
IPOdecCHOHaNbHOMN AeSTeNLHOCTH ¢ HCIIOMB30BAHMEM 3HAHMI B 061acTH €CTECTBEHHEIX HayK;
—~ 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIHH B OGJIACTH €CTECTBEHHEIX HayK

JULSL YeNIOBEKA M OOILIECTBA, YMEHHE HCIONb30BATh TEXHOIOTHYECKHE JOCTHKEHHS B OBTACTH
(bu3uku, XuMHH, GHONOTMH IUIS NOBBINEHHS COGCTBEHHOIO HHTEIUICKTYaJIbHOTO Pa3sBUTHS B
BBIOPaHHOH TIPO(heCCHOHANBHOM NesTeNbHOCTH;

~ YMCHHE IIpOaHaM3HPOBATb TEXHOTCHHBIE MOCIEACTBHS U OKDY/KAIOMEH Cpefbl, GBITOBOMN
M TIPOU3BOACTBEHHOM JIEATEIFHOCTH YeTIOBeKa;

—— TOTOBHOCTR CaMOCTOSATENBHO JI0OBIBATH HOBEIE JUISL Ce0sl €CTECTBEHHO-HAYUHbIE 3HAHHS C
HCIIOIB30BAHUEM [T 3TOTO NOCTYIHBIX HCTOUHHKOB HH(OPMALHE;

T YMCHHE YIpPaBIIATH CBOEH NMO3HABATENLHOM NeATEIEHOCTHIO, IPOBOLHTH CaMOOLIEHKY YPOBHSA
COOCTBEHHOTO HHTEIIEKTYAILHOTO PA3BATHS,

~~ YMCHHC BLICTPaHBATh KOHCTPYKTHBHEIC B3AMMOOTHOIICHHS B KOMAHE 110 PELICHHIO OOIIHX
3a/1a4 B 00IACTH €CTECTBO3HAHUS,

** MEMARPeOMemHbIX:

~ OBJAJICHHE yMEHHSIMH M HABBIKAMH Pa3iUYHBIX BHIOB II03HABATEIBHON NESTEIBHOCTH IS
M3YUCHHUS Pa3sHBIX CTOPOH OKPY)KAIOIIEro CTECTBEHHOTO MU,

~~ TPMMCHCHHE OCHOBHEIX METONOB NMO3HAHMs (HAOMIONIEHHS, HAYYHOTO DKCTICPHMEHTA) IS
H3YUCHUS PasjIMYHBIX CTOPOH E€CTECTBEHHO-HAyYHOH KapTHHEI MHpA, ¢ KOTOPBIME BO3ZHUKAET
HEOOXOMMMOCTE CTANKHBATECS B IIPO(GECCHOHANBHOI cepe;

T YMCHHE ONPC/ICIIATE IEH H 331a9U JeITeNbHOCTH, BEIOMPATh CPENCTBa Ul UX JOCTHIKCHHS
Ha IPaKTHKE;

~ YMCHHUC HCIONB30BATh PAasIMYHBIC HCTOYHAKM [UIA TOJYYCHHS €CTECTBEHHO-HAYYHOMN
MH(OPMALUH ¥ OLIEHHBATE €€ JIOCTOBEPHOCTD VISl IOCTIVKCHHS [IOCTABIIEHHEIX Lelnel u 3aaad;

** HPEOMEmHbIX:

—— C()OPMHPOBAHHOCTE MPEJCTABICHHHA O MEIOCTHOIN COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTHHE MHpa, PHPOJIC KaK €/IMHOH LENOCTHOM CHCTeMe, B3AHMOCBS3H YelOBEKa, TIPHPOEL 1
0011ecTBa, POCTPAHCTBEHHO-BPEMEHHBIX MACIITA0AX Bcenennoii;

T BIAJCHHC 3HAHMAMH O HaubOJEe BAXKHBIX OTKPBHITHAX M JIOCTHIKEHHSX B OOJACTH
CCTCCTBOSHAHMSA, IIOBTHABLINX HA IBOJIOLHIO NPEACTABIEHHI O IIPUPOJIE, HA PA3BHTHE TEXHUKH
H TEXHOJIOTHIH;

—= C(OPMHPOBAHHOCTb YMEHHS IIPHMCHSTH €CTECTBEHHO-HAYYHBIE 3HAHUS JUId OOBICHEHHS
OKPY KaIOIIHX SIBJICHUIA, COXpaHeHHsI 3JI0POBBA, obecredeHus Oe3onacHoCTH
KH3HEEATETHBHOCTH, OepexHOro OTHOLICHHS K IpHpoJIE, PalMOHATIBHOTO
IIPHPOJIONIONE30BAHKS, & TAKXKE BEITOJIHEHHS POJIM IPAMOTHOIO HOTPeGHTEIS;

— C(OPMUPOBAHHOCTE IIPECTABNEHHH 0 HAYYHOM METOJE MO3HAHMSL IPUPOIEI H CPEACTBAX
H3YHCHI MEraMupa, MaKpOMHpPa M MHUKPOMHpA; BIIAJICHHE IIPHEMAMH €CTECTBEHHO-HAYYHBIX
HAOIIIO/IEHHUH, OIIBITOB, HCCIEAOBAHUIT ¥ OLEHKH JAOCTOBEPHOCTH NOJIYYEHHBIX PE3YJIBTATOB,

~~ BIAJCHHC MOHATHHHBIM alllapaToM €CTeCTBEHHBIX HAYK, MO3BOJISIONMM IO3HABATD MUD,
YAacTBOBAaTh B JMCKYCCHAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIOJB30BATH Pa3lIHYHBIE
HCTOYHUKH MH(OpManuy JUIs MOATOTOBKH COGCTBEHHEIX paboT, KPUTHYECKH OTHOCHTBCS K
coobwenusam CMH, comepiaiuM Hay4HyIO HH()OPMAIIHIO;

— chOpPMUPOBAHHOCTh YMEHHH MOHHMATH 3HAYMMOCTD €CTECTBEHHO-HAYYHOTO 3HAHMS JUIs
KQKIOTO HeIOBCeKa HE3aBHCHMO OT €ro NPO(eCcCHOHANBHOM IesTENEHOCTH, Pa3iHyaTh (GaKTE 1
OLCHKH, CPaBHHBATb OLCHOYHbIE BBIBOJbI, BUICTh HX CBSI3b C KPUTEPHAMH OLCHOK M CBA3b
KPHTEPHUEB C ONPEAEICHHON CHCTEMOM [IEHHOCTEE,



Conepxanue y4eGHON JUCITUILIMHEL
OU3UKA
BBenenue

Qusuka — QyHIAMEHTaIbHAS HAyKa O npupozse. EcTecTBeHHOHAyuHBII MeTOJ
[I03HAHHUS, €TO BO3MOKHOCTH M I'PAHHIIBI IIPEMEHHMOCTH.
ERuiHCTBO 3aKOHOB IPHPOJBI M COCTABA BEIECTBA BO BceleHHOi. Ot1kpeITHS B (QH3HKe

— OCHOBA [IpOrpecca B TEXHUKE B TEXHOJIOTHH IIPOM3BOICTBRA.
Tpebogsanusn K snanusm
CryZeHT H0IDKeH 3HATE ¥ IIOHAMATE:
- POJIb (U3UKH, XUMHH ¥ OHOJIOTHH B JKHM3HH YC/IOBEKA, HX CBA3D C JPYTHMH €CTECTBCHHBIMH
HayKaMH, 3HAYCHHE B XXU3HH COBPEMEHHOTO 00IIECTBA,;
- CMBICIT TIOHSTHIA: PUINIECKOE SBJICHHE, THIIOTE3a 3aKO0H, TEOPHSl, BELIECTRO, B3aHMOJICHCTBHE;
- BKIJIAJ[ BEJIMKUX YUCHEIX B (JOPMUPOBAHIE COBPEMEHHOMN €CTeCTBEHHOHAY YHOI KapTHHBI MHpa.
Tpeboeanun xk ymenuam
CryneHT nomxen ymers:
- TOKa3bIBAT, UTO (DH3MKA, XUMHUS U OHOJOTHS — €CTECTBEHHBIC HAYKIL,
= BBIIBUTATh THUIIOTE3BI H IPSJIaraTh IyTH UX IIPOBEPKH, JIEJIATh BEIBOLI HA OCHOBE
SKCICPUMEHTANBHBIX IAHHBIX, NIPE/ICTABNCHHBIX B BH/IE rpaduKa, TaOMUIbI MIH JHATPAMMEL
- #ICHO M TOYHO H3IIaraTh CBOM MBICIIH, JIOTHYECKH 0O0CHOBEIBATE CBOIO TOYKY 3PEHHMS,
BOCIIPUHMMATD U aHAJIM3HPOBATH MHEHHST COOECETHUKOB, IPH3HABAS IIPABO JAPYrOro YeIoBeKa
HA HHOE MHEHHUE;
- IPUBOJIUTH IPUMEPEI BIMSHUSI OTKPBITHI B (DH3HKE Ha IPOrpecc B TEXHHUKE U TEXHOIOTHH
IPOU3BOJICTRA,

Pazpnen 1 Mexanuxa

Kunematuxa, Mexannueckoe npmxenne. CHcreMa OTCUeTa. Tpaexropus nBmxenus. ITyTs.
[lepememenne. PaBHOMepHOE NpAMONHHEHHOE BUIKEHIE. CxopocTs.  OTHOCHTENLHOCTD
MEXAHHICCKOro  IBWXKCHHS.  3aKOH — CIOXEHHs ckopocTeif. Cpemmsst cCKOpOCTh Ipu
HCPaBHOMEPHOM  JIBMOKCHHH. MTrHOBeHHAs CKOpPOCTh. PaBHOYCKOpPEHHOE IIPSMONHHEHHOEe
IBIKeHue. Y ckopenne. CBoOOIHOE ITaEeHIE TEL.
Munamuka. Macca u ciina. BzaumoneiicTeue Ten. 3akonn quEaMuaky. CHitbl B IpHpPOLE.
3aKOH BCEMHPHOIO TATOTEHHSI.
3aKonbl coxpaHeHus B Mexauuke. VMiysc Tera. 3akon COXpaHEHHsI UMITYIILCA.
PeaktuBHOE BIKeHHE. MexaHHdeckast pabota. MomngocTts. Mexannyeckas DHEpPrHsl.
Kunernyeckas oneprus. Kumernueckas oweprus u pabora. IloTeHIHanbHAs SHEpPTHs B
TPAaBATAIMOHHOM T10J1e. 3aKOH COXPAHEHHS IIOJIHOM MEXaHHUECKOH SHEPTHH.

Hemoncmpayuu
OTHOCHTENIPHOCTE MEXaHHYECKOTO J{BHIKSHHS.
Buner mexanugeckoro JiBHKeHHS.
HueptHOCTE T
3aBHCHMOCTD YCKOPEHHS Tella OT €0 MaCcChl M CHIIEL, JleHcTByOMIeH Ha Tello.
PaBeHCTBO H IPOTHBONIOIOKHOCTH HAIIPABICHUS CHJI ICHCTRUS IIPOTUBOJCHCTBHSL.
HesecomocTs.
PeaxTuBHOE NBHIMKEHHE, MOJIEIE PAKETEL
H3Menenne sHEprHH IpH COBEpIIEHUN PaGOTHL.



Tpebosanua K 3HaHUAM
CryneHT nopKeH 3HaTh ¥ MOHUMAT:
- CMBICH (DM3MYECKMX BEIHYMH: CKOPOCTh, YCKOPEHHe, Macca, CHJIA, HMIIYIbC, paboTa,
MeXaHH9ecKas BHEPrUs, BHYTPEHHsS OHEPrus, abCOMIOTHAs TeMIeparypa, CpeIHsis
KUHETHYECKAs SHEPIysl YacTHI] BEIIECTBA, KOJMYECTBO TEILIOTHI, SJIEMEHTAPHbIN 2IIEKTPHYECKHI
3apam;
- CMBIC] (PM3HYECKUX 3aKOHOB KIACCHYECKONH MEXaHMKH, BCEMHPHOIO TATOTCHHS, COXPAHEHHS
SHEPI'HH, HMITYJIbCA H JIEKTPUYECKOTO 3apsijia, TEPMOAUHAMHKH,
- BKJIaJl POCCHMCKHX M 3apyOEHBIX yYeHBIX, OKa3aBIIHX HAWOOJIblIEe BIMAHHE HA PA3BHTHE
Gu3uKy.
Tpebosanua k ymeHuam
CryneHT HOJDKEH YMETB:
- OIIHCBIBATH U OOBACHATH (PU3MUECKHE SBIECHHAS M CBONCTBA TEN: ABHIKeHHEe HeGECHbIX TN H HC-
KYCCTBEHHBIX CIIyTHUKOB 3€MJIH; CBOMCTBA Ia30B, JKUAKOCTEH H TBEPIBIX TE;
- OOBACHATH W3BECTHBIE SBICHHA MPUPOABI M HaydHble (aKTHI, NPECKA3LIBATL ELIE
HEHU3BECTHHIE SBJICHUS;

- IIPHBOJHUTE NPHMEPBI IIPAKTHYCCKOIO HCIIOJBb30BaHHA (bI/I?.PI‘iCCKI’IX 3HAHMI: 3aKOHOB MeXa-
HHKH.

Ilpakmuueckue 3anamus

Pemenwe 3aa4y mo Mmexanuke
Hccenenosanne 3aBHCHMOCTH CHIIBI TPEHHS OT Beca Teia.

Buowvr camocmoamensuoii paGomot
Urenue Texcra yuebuuka [1.M.Camoiinenxko Ousuka.
Hamucanue dopmyn u onmpeneneHui.
OTBeThl Ha KOHTPOJIBHEIE BOMIPOCHL.
Brmucku u3 TexcTa yyeOHHKa GopMyIT B OlpeIeIeHui.
Coobmenns no teme: Ilepsriit pycekuii akagemux M.B.JJoMoHOCOB.
Bemakuit H. KonepHuk u peBoONIONHUs B €CTECTBO3HAHHH.
K.3.IlmonkoBckHit — 0CHOBOIOIOXKHHUK KOCMOHABTHKH, YYEHBIH ¥ IIaTPHOT.
Pemrenwue 3ama4 no MexaHuke.

Pazgen 2 OcHOBBI MOJIEKYISIPHOI (PH3MKH M TEPMOIHHAMUHKH

MoutekyaapHaa (u3nka. ATOMHCTHYECKas TeOpHs CTPOEHHsS BellecTBa. HabmoneHus u
OIBITHI, MOATBEPXKIAIOIIHE ATOMHO-MOJIEKYJIIPHOE CTPOCHHE BellecTBa. Macchl M pasMephl
MoneKyl. TemoBoe JIBH)KEHHE YacTHI[ BEINECTBA. BpoyHOBCcKoe IBH)KeHHe. MneanbHEBI ras.
Temmeparypa Kak Mepa cpeqHell KMHETHMYECKOH HSHEPTHMHM YacTHIl. Y PaBHEHHE COCTOSHUS
vlealbHoro rasa. Mogens kMAKOCTH. IIOBEPXHOCTHOE HATHKEHHE M CMauyHBaHME.
Kpucramnndeckue u amop(HbIe BelleCTBa.
Tepmonunamuka., BHyTpeHHss sHeprusa. PaGora ¥ TemiooTaaua Kak CIIOCOOLI M3MEHEHHS
BHYTpeHHeH sHeprud. IlepBriii 3akoH TepMoMHaMHEKH. TeIIOBbIE MAIIMHE! M HX IIPUMEHEHHE,
Hemoncmpayuu

JIBr:keHne 6pOyHOBCKUX YaCTHII.
Huddysus.
SIBIIeHHs [TOBEPXHOCTHOTO HATSDKEHHS M CMauMBAHHMS,
Kpucramnel, amopdhHEIe BeIecTBa, XKHIKOKPUCTAUIMYECKHE TENA,
V3menenne BHyTpeHHell SHEPIHH TeJ IPH COBEPIICHUH PabOTHI.

Tpebosanua K 3HAHUAM

CT_Y,I[GHT JOJDKCH 3HATh M IIOHUMAaThb:



- CMBICJ (DU3MYECKUX BEJMYUMH: BHYTPEHHSS DHEPrHs, abCONIOTHAS TeMIIepaTypa, KOJHYCCTBO
TEIIOTHI,
- CMBICIT (PM3UUECKHUX 3aKOHOB TEPMOIMHAMHKH.
Tpebosanus k ymenuam
CryneHT IO/DKEH YMETH:
- [PHUBOIUTE TIPHUMEPHI IIPAKTHYECKOTO MCIONL30BAaHMS (DHU3HYECKMX 3HAHHIH: 3aKOHOB
TEPMOIHMHAMHUKHU B DHEPTETHKE;
- BOCOPMHUMATb 1 Ha OCHOBE NOJIyYCHHBIX 3HAHUH CaMOCTOSATENBHO OLCHHBATh HH(OPMALHIO,
coxepiKamyiocst B coodiennsx CMY, MuTepHeTe, HayYHO-TIONYISIPHBIX CTATHIX.
Buoot camocmonmensroii pabomot
Brinmucky u3 TexcTa, KOHCIIEKTHPOBAHHE TEKCTA.
Pewenne 3a1au ¢ ucrmons3osanueM ypasienns Kaneifpona-Mennerneesa.
ITogroroBka coobuienuii o TeMe.

Pazgen3 OcHOBBI 3JIeKTPOAMHAMHKH

JaexTpocraTHka. B3aumoelicTBre 3apsKeHHBIX TelL. OneKTpHIecKuii 3apsjl. 3aKoH
COXpaHeHHsl 3JIEKTpHIecKoro 3apsana. 3axoH Kymona. DinekTpocTaTHyecKoe 1oje, €ro OCHOBHbIE
XapaKTEPUCTUKU H CBS3b MEXKIY HEMH.
IocTosiupiii Tok. ITocTosHHbIT anekTprueckuii Tok. Cuia TOKa, HAIPSDKEHHE, DIIEKTPUYECKOe
conpoTusieHue. 3akon OMa sl y4acTKa 3JIeKTpHYecKoi 1emH.
MaruurHoe noJie. MarHuTHOE TIONE H €T0 OCHOBHBIE XapaKTEPHCTHKH. JleHcTBIE MATHHTHOTO
TI0JIst HA IIPOBOJTHUK C TOKOM. 3aKoH AMIiepa. DIeKTpOABUTATENb. SIBIICHHE DICKTPOMArHUTHOM
HHIYKIIHH.
Hemoncmpanyuu

DnexkTpuzamus Tej.
BsaumopeiicTBre 3apsHKEHHBIX Tell.
HarpeBaHnue poBOIHHKOB C TOKOM.
OnsiT Dpcrena.
B3anMogelicTBIE TPOBOJIHUKOB C TOKOM.
JleficTBHE MArHUTHOTO TIOJISL HA TPOBOJHUK C TOKOM.
Paborta snexTponsurarers.
slBnenue 31eKTPOMArHUTHON HHIAYKIUH.

Tpebosanus K sHanuam

CryneHT JIO/DKEH 3HATH M IOHUMATH:
- CMBICJ (PU3UYECKUX BEITHYHH: SIEMCHTAPHBIH dIEKTPHYECKUI 3apsi; CHIIAa TOKA, HaIpsDKEHHe,
BIIEKTPHYECKOE CONIPOTHRIICHHUE.
- CMBICI (PH3HYECKUX 3aKOHOB TEPMOIMHAMHKIL.

Tpebosanun k ymenuam

CryzenT I0JDKeH YMETh:
- KCIIEPUMEHTANIBHO HCCIEN0BATh TEILIOBBIC CBOMCTBRA BEILECTRA,
- PacCUHTBIBATL M3MEHEHMS BHYTPCHHEH SHEPruu Tel1, paboThl U MEpeJaHHOTO KOJIHMYECTBa
TCIUIOTHI HA OCHOBAHUH IIEPBOT'0 3aKOHA TEPMOIUHAMUKH;
- OOBSACHSTH NPHHIUII JEHCTBUS TEITOBBIX MAIHH.

Hpakmuueckue 3anamua

Pelenue 3aaq na cuity Toka, HalpsDKEHHE, SMEKTPHYECKOe COIIPOTHUBIICHHUE.
COopka dIeKTPHYECKOH ey, M3MEpEHHE CHIBI TOKA M HalpsPKEHHS Ha €€ PasIHYHBIX
y4yacTKax.
Tennosoe neiictue snexTpuyeckoro Toka. 3akon Jxoyns-Jlexa.
Pewienue 3a1ay Ha 3aKOHEI IOCTOSHHOTO TOKA.



Pewenune 3anau Ha 3aK0HBI IepeMeHHOTO TOKA
Buost camocmosmenvnoii pabonts
Brmonuenne pucyskos.
Koncnekruposanue texcra.
CocrasiieHHe CXeM 2JIEKTPHYECKOH e,
OTBeTEI HA KOHTPONBHBIE BOIPOCHL

HM3yvenne XxapakTepHCTHK MATHHTHOTO T10JIS
Pemenwue 3a1a4 no teme.
[MoaroroBuTs coobiIeHME 110 TeMe.

Paznen 4 Koaebanusi 1 BOIHBI

Mexanuueckue KoJe0aHUI U BOJIHBL. CBobGoaHEIE KoJieOanusl. Ilepuon, yacrora u aMIUIHTY 2
Kosnebanuil, ["apMoHHYecKue KomeOanus. MexaHuyecKHe BOJNHEI H X BH/IBI. 3BYKOBEIE BOJIHEL
YIIbTpa3ByKOBEIC BOJIHBL YIIBTPa3BYK H €0 HCHOJB30BAHHCE B MEJIUIIHE ¥ TEXHHKE.
JJIeKTPOMATHHTHBIE K0Je6AHMSI W BOJHBL CBOGOTHEIE 3ICKTPOMArHUTHBIE KOoJieOaHus.
KonebarenpHEll KOHTYp. DIeKTPOMarHHTHOE MOJIE. OJEKTPOMArHUTHBIE BONHBL CKOPOCTH
AIEKTPOMAarHUTHBIX BOJIH.
CreroBpie BosIHBI. PassuTHe mnpencraBieHmii o OPHpOJE CBeTa. 3aKOHBI OTPAXKEHHS H
IPEJIOMIICHUS CBETA.
JIunzel. @opMyna TOHKOM THH3BL
Hemoncmpayuu
KoneGanusa MmaTeMaTHYeCKOro U MPY>KHHHOTO MAsSTHHKOR.
Pabota snexrporeneparopa.
Wsiydenue u mprueM 3J1eKTPOMArHUTHBIX BOJIH.
Pamuocss3p.
Pasnoxenue Gemoro ceera B crexTp.
Wurepdepenuus u nudpakims crera.
OtrpaxxeHue U mpenoMiIeHHE CRBETa.
Onrryeckue npuGopEL
Tpebosanua k snanuam
CryzenT oybKeH 3HaTh M IOHAMATS:

- CMBICJI TAKMX (PM3MYECKHX BEJIMYUH: TIEPHOJ, YaCTOTA U aMIUIMTY(a Konebanuii.
Tpebosanua k ymenuam
CryzneHT nomkeH ymers:

- IPUBOJIUTH IPUMEPBI KOJIeOATENbHBIX JABHIKEHHI;
- HCCIIENI0BATE 3aBUCHMOCTE IIEPHOJIA KoeOaH!i MaTeMaTHIeCKOro MasTHHKA OT €r0 [JTHHEI,
MacCChl M aMIUIMTYAEI KOJIeOaHUIA;
- OHPCACIIATE yCKOPEHHE CBOOOLHOIO NafeHUs ¢ IOMOLIBIO MATEMATHYECKOIO MASTHHKA;
- HaJII01aTh KOJTeOAaHHS 3ByUAlIero Tela;
- IPUBOJUTD 3HAYCHHSA CKOPOCTH PACIIPOCTPAHEHHS 3BYKA B Pa3lIMYHbIX CPEHax;
- YMETb OOBACHATE HCIIONB30BAHUE YIHTPA3BYKa B MEIUIHHE.

Ilpakmuueckue 3anamusn
Nzyuenue xoneGanmii MAaTeMaTHIECKOr0 MasTHHKA.
Usyuenne untepbeperiun 1 IUPPaKIuy cBeTa.

Buovt camocmonamensnoii pabomor

Yrenne Tekcra yyeOHuKa.
IToaroroBka coobuiennii mo reme.

Paspen S Dirementsl kBanTOBOM Ppu3HKH



KBanroBbie ceoiicTa cnera. Ksarrosas runoresa [Tnanka. ®oTosneKTpraeckuil a¢exr.
@u3uka aroma. Moznemn crpoenus aroma. Onsit Pesepdopaa.
@u3NKa ATOMHOTO SIAPA M JJIEMEHTAPHBIX YacTul, COCTAB H CTPOCHHE ATOMHOTO anpa.
PamuoakTuBHOCTD. PajiuoakTHBHEIE H3IYUCHNS H MX BO3MEHCTBHE Ha KHBBIE OPraHU3MbL
Hemoncmpayuu
doroaddexr.
DOTO3JIEMEHT.
Wznyuyenue nazepa.
JluneiuaTele COEKTPHI Pa3IMUHBIX BEIIECTB.
CueTyuK HOHH3UPYIOMIUX U3JIyYSHHI.
Tpebosanun K 3HaHUAM
CryzieHT 10IDKeH 3HaTh ¥ IOHUMATE:
- CMBICII TAKHX (DU3HYECKUX IOHATHH: (POTOIIEKTpHUeCKHit 3 DEKT, paHOAKTHBHOCTE,
PaqHoOaKTHBHBIC H3IIyYCHUs, ICKTPOMAarHUTHOE I1071€, 3JICKTPOMArHUTHEIE BOJIHEL, KBAHT
Tpebosanus k ymenuam
CTyneHT H0JDKEH YMETD:
- paccuMTaTh MaKCUMaJIbHYIO KHHETHYECKYIO SHEPTHIO 3JIEKTPOHOB mpH (oTosdhhekTe;

- MCIIOJIB30BaTh [PHOOPETEHHBIE 3HAHMS M YMEHHS B IPAKTHICCKOH JeSTeNbHOCTH |
NIOBCENHEBHOM JKM3HH JUId o0ecredeHns Oe30IAaCHOCTH  IKU3HENEATENLHOCTH B HPOIECCe
HCIONB30BaNHA TPAaHCIOPTHLIX CPEJICTB, OBITOBBIX NEKTPOIPHOOPOB, CPEJCTB pamgo- M
TEICKOMMYHHKALMOHHOH CBSI3M; OLEHKH BIUAHHUS HA OPTAHH3M YeJIOBEKa U JIPYTHE OPraHH3MEbI
3arpASHEHHS]  OKPYXKAIOIleH Cpelbl; PalMOHATBHOTO IPHPOAONONE30BAHHS W 3allHTHI
OKpy?Karollel cpeibl.

Hpakmuueckoe 3anamue
PainoakTHBHEIC M3JIyYeHHS H HX BO3/EHCTBHE HA KHBBIE OPTraHH3MEL
Buowvt camocmosmenvroii paboniot
Yrenue Tekcta yueOHHKA.
[TonroToBka cooOIEeHHH 110 TeMe.
Hsy4enue nocrynaros Bopa.

Pasnen 6 Bceenennasi u ee 3BoJIIOMSE

Crpoenne u passurne Beenennoii. Moznens pacumpsiiomeiics: BeenenHoii.
IIpoucxoxaenne Conneunoii cucrempl. CoBpeMenHas Gpu3ndeckas KapTHHA MHPA.
Tpeboeanusn k 3nanuam
Crynent nomKeH 3HaTh W OHHUMATE CMBICIT TTOHSITHIA:
- 9BoJirortus Beenennoit, 6oiburoit B3peis, CosiHeuHas cUCTEMa, TAIaKTHKA,
- CTpoeHHe U pa3BuTHE Beenennoii;
- mpoucxoxaenne CoaHeYHOH CHCTEMEL.
Tpebosanun Kk ymenusam
Cryznenr JoIDKeH yMETh:
- 00BACHATH MOJIENH paciuupsirolieiics Beenennoit;
- HaOmo1aTh 3Be31bl, JIyHy, IUIAHETEI H COJIHEYHEBIE ISITHA B TEJIECKOIL.

Buowt camocmoamenvnoii paomot
HreHne NOMOTHUTEIBHON JIHTEPATYPEIL.



XHUMMUsI

BBenenune
XuMuuecKas KapTHHa MHPA KaK COCTABHAS IaCTh €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.
Ponb XuMHH B JKH3HH COBPEMEHHOro OGINECTBA. [Ilpumenenne noctmkennii coBpeMeHHOM
XMMHH B TYMaHUTapHOH cepe nesrTensHocTH 06ImecTsa.
XUMHYeCKoe colepikaHHe y4yeOHOM aucnmmmEbl  «ECTecTBO3HAHME» IPH  OCBOCHHH
cnenuanbHocTel  CIIO  conumaneHO-3KOHOMHYECKOro  u FYMaHUTapHOrO  mpodumeit
poeCCHOHANTBHOrO 00pPa30BaHHU.

Pazgen 7 O6mas u HeopraHuveckasi XHMHS

OcHoBHbIE IOHSATHS M 3aKoubI xumun, [Ipeaver xumun. BemecTso. AToM. Monexkyna.
XUMUYECKHH 3]IEMEHT ¥ (JOPMEI €TO CYIIECTBOBAHMS. IIpocThie ¥ clIOKHEIE BelecTBa.
Hemoncmpayuu

HaGop moneneit atomoB u Mosnekys1. M3mepenue BeiecTsa. OCHOBHBIC 3aKOHEI XHMHH.
Macca aromoB um Monekyn. OTHOCHTENBHBIE aTOMHAS M MOJIEKYIJIsIpHas Macchl. KonmuecTso
Bemectsa. [locTosnnas Aporagpo. Momspuas macca. 3akoH Asoranpo. MossipHblii 00beM
ra3os.
KonuyecTBeHHBIE H3MEHEHHs B XUMHHM Kak  YacTHBIH Cllydaif 3aKOHOB Iepexoia
KOIMMYECTBEHHEIX M3MEHEHHH B Ka4YeCTBEHHLIE,

Tpebosanua k 3nanuam

Crynenr NODKEH 3HATh W TOHMMATH CMBICH OHSTHIL: «BEIIIECTBO», (XUMHYECKHH
OJIEMEHTY, «aTOM», «MOJIEKYJa», «OTHOCHTEIbHBIE AaTOMHAS H MOJIEKYJISIPHAS MAcChHly, KHOHY,
«aJIIOTPOIHAY, KU30TOMbD), «XMMHYECKAS CBA3DY, «3JIEKTPOOTPUIIATE/IBHOCTEY, «BAIIEHTHOCTDY,
«CTCTICHb  OKMCJICHHUS», «MOIb», «MOJAPHAs Macca», «MOJAPHBIH 00BeM Tra3006pa3sHBIX
BCIICCTBY, «BCILICCTBA MOJIEKYJISAPHOIO H HEMOJEKYISPHOTO CTPOCHHA», «PacTBOPBIY,
«NICKTPOJIUT M HEDJICKTPOJIHTY, «IJICKTPOIMTHYECKAS JHCCOLMALHA», «OKHCIHTEIb W
BOCCTAHOBHTCIEY, «OKHCIICHHE M BOCCTAHOBJIEHHE», «CKOPOCTh XHMHMYECKOH peaKIHm,
“XHMH'ECKOC PABHOBECUEY, KYTJIEPOAHEIH CKeleT», «PYHKIHOHATBHAS TPYIIIA», KH30MEPHSLY.

Tpebosanus Kk ymenuam

Cryznent nomken ymers:
- YCTaHABIMBATL  3aBHCHMOCTh CBOWCTB XHMHYECKMX BELIECTB OT CTPOCHHS AaTOMOB
00pa3syIoIHX UX XUMHUYECKUX 3JIEMEHTOB;
- XapaxTepH30BaTh  BaKHEHINME THUIIBI XUMHYECKHX CBs3€il M OTHOCHTEIBHOCTH HTOM
THUIIOJIOTHH;
- OOBACHATL 3aBHCHMOCTBH CBOMCTB BEIIECTB OT MX COCTABA W CTPOEHHS KPHUCTAILTHYECKHX
PELLIETOK;
- (opMynHpOBaTh OCHOBHBIE IIOJIOKEHUS TEOPHH IEKTPOJIMTHYECKOH JIMCCOIHAIHE U
XapakTepu30BaTb B CBETe 3TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHHYECKHX
COCTUHEHHI;
- (opMynHpOBaTE  OCHOBHEIC IOJIOYEHHS TCOPUH XHMHUECKOIO CTPOEHHSI OpraHHYecKHX
COEJIMHEHMH M XapaKTePU30BaThb CBOMCTBA BaXKHEHINMX IpEeCTABHTENEH OCHOBHBIX KJACCOB
OPraHUYECKHX COECTUHEHHI.

Buowl camocmoamensnoii paéomoi
Bremrcars OCHOBHBIE OHATHS XMMHH.
IToAroToBUTH COOOIIEHHS TI0 TEME.



KeanroBble cBoiicTsa ceera. KBantopas runoresa [lnanka. ®oTosmextprdeckuil 3¢ pexT.
®usuxa aroma. Mogenu crpoenus aroMa. Onpit Pesepdopua.
Du3nKa ATOMHOTO AP U 3JIEMEHTAPHBIX YacTHL,. COCTaB U CTPOEHME ATOMHOTO SPa.
PajoakTiBHOCTS. Pa/inoakTHBHEIE H3TTYYeHHs U MX BO3JIeHCTBHE HA KUBBIE OPTaHHU3MBL
Hemoncmpayuu
Dotosddext.
DoTo3IEMEHT.
Hsnyuyenue nazepa.
JluHelyaThle CeKTPHI Pa3IHYHBIX BEIIECTB.
CueTunK HOHH3UPYIOIHX U3JIydeHHI.
Tpeboeanun Kk 3nanuam
CryieHT HOJDKEeH 3HATh W IIOHUMATh:
- CMBICH TaKHX (PU3UIECKUX HOHATHH: (oTOdIEeKTpHIECKUit 2 DEKT, PaJHOAKTHBHOCT,
PalHOaKTHBHBIC H3J1y4€HHs, 3JICKTPOMArHUTHOE TI0JIE, DJIEKTPOMArHATHBIE BOJIHbL, KBAHT
Tpebosanun k ymenuam
CryneHT nomxen ymers:
- paccuuTaTh MaKCHMAJIBHYIO KHHETHYECKYIO SHEPIHIO 3IEKTPOHOB 1pu poToadekTe;

- HCIOJb30Barh NPHOOPETECHHBIE 3HAHHS W YMEHUs B IPAKTHUYECKON JEATENLHOCTH |
TNIOBCE/IHEBHOM JKM3HU JUIs O0ecredeHns Oe30MacHOCTH — IKM3HEJEATENHHOCTH B IIPOIEcCe
HCIIONE30BAHMS TPAHCIIOPTHEIX CPEICTB, OBITOBBIX 3NEKTPOIHPHOOPOB, CPEACTB pajuo- M
TEJIEKOMMYHHUKAIIMOHHON CBSI3H; OLICHKH BJIMSHHS HA OPraHH3M YeJOBEKA U JPyTHe OPraHH3MEbI
3arPsSHEHHA  OKPYXKAIOIIEH CpEelbl; PAalMOHAIBHOTO IPHPOJOIOILE30BAHUS M 3alUTHI
OKpPYJKaloLleH CpeJIbl.

Ilpaxmuuecxoe 3anamue
PanuoaxTuBHble M3JIyYeHHS U MX BO3JEHCTBHE Ha KUBBIE OPTaHH3MBL
Buowi camocmoamenvnoii pabomor
YreHnue Tekcra yueOHHKA.
IToarotoBka coolOuieHuMii I0 TeMe.
Hsyuenue nocrymnatos bopa.

Paznen 6 Bceenennas u ee 3BoTIONHS

Crpoenne u passutue Beenennoii. Mozens pacimupsiiomeiics BeeneHHoi.
Ipoucxosxpnenne Conneunoii cuerempl. CoBpeMenHas Gpusmueckas KapTHHA MHPA.
Tpebosanusn k 3snanuam

CTyzieHT noDKeH 3HaTh U MOHAMATE CMBICIT TIOHATHIA:
- aBoJmonuA Beenennoi, 6obinoi B3peie, CoHevHas cucTeMa, TalakTHKA,
- CTPOCHHE U pa3BuTHE Beenennoii;
- nporcxoxieHue CoHeYHO CHCTEMBI.
Tpebosanus k ymenuam
CrynenT 10IKeH yMETh:

- OOBACHATH MOJIENH paciuupsioelics BeeneHnoii;
- HabmoaaTk 38e3/151, JIyHY, IUIAHETHI ¥ COJHEYHBIE TIATHA B TEJIECKOIL.
Buowr camocmoamensnoii padomot
Yrenue NOMONHUTENBHOM THTEPATYPEL.



Iepunoamaecknii 3axon u Ilepuoanveckas cucreMa XHMHYECKHX 3JIEMCHTOB A .
Menpeneesa. Otkprrrue Iepromuyeckoro 3akona. Ilepromudeckas cHeTeMa XMMHIECKIX
anemento JI. M. Menzeneesa. 3nauenne ITepronnueckoro 3akona i [IeproXHIecKoi cucTeMb
XUMHYECKUX 3neMeHToB [l M. Menneneena juist pa3BUTHS HAyKH U MOHEMAHAS XHMHYECKOL
KapTHHEL MUpA.
Tpebosanun k snanusam
CryneHT HoDKeH 3HaTh:
- pasnynsle popMel [Tepromiaeckoii cHCTEMb! XUMHYECKHX JIEMEHTOR J. 1. Menneneesa;
- OPMYIMPOBKY 3aKOHOB COXPAHEHHs MACCHI BELIECTB M MOCTOSHCTBA COCTARA BELIECTB;
- IPUYHMHHO-CIC/ICTBEHHOH CBA3U MEXIY COJCp)KaHHEM OTHX 3aKOHOB M HAMHCAHHEM
XUMHYECKUX (POPMYJI H YPaBHEHHH.
Tpebosanun k ymenuam
CTyneHT Io/DKeH yMETh:
- PacKphITh (pU3MIECKHH CMBICT CHMBOJIMKM [lepHOaNYecKoll TaGIHIBI XAMHYECKHX DITEMEHTOR
HA. M. Menneneesa (HOMEpOB dlleMeHTa, MEPHONA, TPYIIBI) K YCTAHOBUTh  MPHYHHHO-
CICICTBECHHBIC CBA3H MEXJYy CTPOCHHEM aToMa W 3aKOHOMEPHOCTSIMM M3MEHEHHS CBOMCTB
BJIEMEHTOB U 00Pa30BaHHBIX MU BEILECTB B [IEPHOAX H IPYIIIAX;
- XapaKTEepU30BaTh 3JIEMEHThI MAIBIX IIEPUOJIOB 10 HX I0N0XeHuto B [leproumyeckoii cucTeme
. U. Menneneesa.

Buowi camocmoamensnoii pabomoi
Urenue TONOIHUTENEHOH IHTEPATYPEL.

Crpoenne Bemecrsa. KopaneHTHast cBs3b: HenonspHas u nojsipaast. VloHnas cs3b. KatHoHb 1
AHHOHEL. Meramundeckas cBs3b. Bogopoamas cBsizb.

Hemoncmpayun
OO6pasupl BEIECTB 1 MATEPHAIIOB ¢ PA3IMIHLIMH THIIAMH XHMIUYCCKOH CBS3H.

Bopa. Pacreopr1. Bozna B npupose, Gbity, TexHuke U Ha npoussojcTse. Gusuueckue u
XUMHYECKHE CBOHCTBA BOALL. ONpPECHEHUE BOJIBI. ATPEraTHEIC COCTOSHUS BOIBI H €€ Mepexo bl
U3 OJIHOT'0 arperaTHOrO COCTOSIHUS B JIPYTOE.
Hemoncmpayun
DusHYeCKHE CBOHCTBA BOJBL: IOBEPXHOCTHOE HATSIKEHHE, CMAaUHBAHHE.
Hpaxmuyeckue 3anamusn
dusuYecKre ¥ XHMHUECKHE CBONCTBA BOJIEL.
OnpecHenne BOABL ATPETaTHbIE COCTOSHHS BOJIbI
Buowt camocmoamenvnoii paGomor
YUrenme Texcra yuebnuka O.C.I'aGpuensana Xumust.
PaboTa ¢ KOHCIEKTOM JIEKIHH.
Pemenue sxcrepruMeHTANBHBIX 3aa4.

Xumuaeckue peakuuu. [TonsaTre 0 XuMuYecKoi peakiuu. THIIBI XMMHYECKHX PeaKiuii.
CxopocTh peaknun 1 GpaKTopbl, OT KOTOPEIX OHA 3aBHUCHT.
Hemoncmpayun
XUMHYECKHE PEAKIUH C BBIIEIEHHEM TETIIOTHL
Tpebosanun K 3HanusM
CTyzeHT TOJDKEH 3HATH:
- 00BSCHEHHE CYIIHOCTH XHMUYECKHX TIPOIIECCOR;

- KJIaCCU(HKALMIO XHMHYECKHX PEaKIHif 10 PasIMUHBIM TIPH3HAKAM



Tpebosanun k ymenuam
CryzmeHT No/DKEeH YMeTb:
- OOBSCHSATH XMMHYECKHE ABJICHUS, TIPOUCKOLALIIHE B IIPHPOJIE, OLITY M Ha IIPOM3BO/ICTBE;
- COOJIOZATE MPABHIIA IKONOTUYECKH TPAMOTHOTO TIOBEICHHS B OKpYXKaroleit cpeye;
- OLCHHUBATD BIHAHHE XMMHIECKOTO 3arps3HEHHs OKPYIKAlOIIel cpejibl Ha OPraHu3M YeTOBeKa i
JPYTHE KUBBIE OPraHH3MBI
Hpaxkmuueckue 3anamun
Tuner xumMuueckux peaxiuii
CkopocTh peakiuy u GaKTopsl, OT KOTODBIX OHA 3aBHCHT.
Buosi camocmonmenvnoil pasomoi
Pemenne sxcniepuMeHTaNBHBIX 337124,
CocraBnenue ypapHeHHiA.

Heopranuyeckue coenunenus. Knaccnpuxamus neopranmyeckux coexuuenuii u ux
cBoiicTBA. OKCHJIBI, KHCIIOTHI, OCHOBAHH, COJIH.
HonsTue o rupposmse coseii. Cpexa BOHBIX PacTBOPOB COJIEH: KHCTAsl, HeWTpaiabHas,
menoyHast. Bonoponuetit moxasarens pH pactsopa.
Merajutbr. Obmue pusnyeckue 1 XHMHYECKHE CBOMCTBA METAILIOR.
Hemerannel. OG1as XxapakTepHCTHKA [TIaBHBIX IOATPYII HEMETAIUIOB Ha IPUMEPE I'aJIOTEHOB.
BaxxHellne coelHHEHHA METAIIOB H HEMETAIOB B IIPUPOJIE H XO35HCTBEHHOU JEATEIFHOCTH
YeJIOBEKa.
Hemoncmpayuu

B3anMoelicTBHe MeTaIIoB ¢ HeMeTalIaMy (uMHKa ¢ cepoit, anoMunus ¢ fomoM), pacTBopamMu
KHCJIOT H IIe0oYEH,
I'openne Merannos (uHKa, JKere3a, MarHus) B KHCIIOpOJIE.
BzauMo/IefiCTBIE a30THOMN M KOHIIEHTPHPOBAHHOM CEPHOM KHCIIOT ¢ MEABIO.
BoccraHOBHTEBEHEIE CBOICTRA METAILIOB.

Tpebosanusn k 3nanuam

CryzeHT noioken 3uath:
- XapakTCPUCTHKY CTPOCHHA aTOMOB M KPUCTAIOB M HA 3TOH OCHOBE — OGIIMX DH3HYECKHUX U
XUMHYECKHX CBOWCTB METAJIIOB H HEMETAJLIOB;
- XapaKTCpHCTHKY COCTaBa, CTPOCHHS, CBOHCTB, IOJYYCHHs M INPHUMEHEHHE BaXKHEHIINX
HEMETAJLIIOB,

Tpeboganua x ymenuam

Crynent nomieH yMeTs:
- XapaKTepH30BaTh COCTAB, CTPOCHHE U O0LIME CBOMCTBA BaXKHEHIUNX KIIACCOB HEOPraHHIECKHX
COEIMHEHHII.

Hpaxkmuueckue 3anamun
Oxcujipl, KHCIIOTHI, OCHOBaHHS, CONH. [IoHATHE 0 THJIPOJIM3E CoJei.
Onpenenenre pH pactsopa coneit.
Obuue husHyecKre © XAMHYECKHE CBOMCTBA METAILIOB.
BzaumozeicTBIe METAIIOB ¢ pacTBOPaMH KHCIIOT U COJEIL.
OOmas xapakTepHCTHKA IIIABHEIX TIOATPYII HEMETAIOB Ha IIPUMEPE TAJIOT€HOB.
Buowi camocmonmenvroii pabomut
CocraBnenue ypaBHeHHH.
Pemenue 3anau mo teme.
IoaroToBuTH COOOIIEHHE IO TEME.



Pasnen 8 Opranuueckas Xxumust

Opranuveckue coequnenus. OCHOBHBIE I10J10KEHHS TEOPHH CTPOEHHS OPTAHHYECKUX
coequnenuii. MHorooGpasue opranuyeckux coenunenuil. [loHsTHe H30Mepu.

Yraesomopoant. Ilpenencubie W HenmpeAenbHBIC YITIEBOJOPONBL Peakims MOMMMepH3aium.
IIpuponHble  HCTOYHHKA  YIJIEBOZOPOJOB. VYIVIEBOZOPOAE KAK OCHOBA MEKIYHAPOIHOIO
COTPYIHMYECTBA M Ba)XKHEHIIMH HCTOUHHK (opMupoBanus O1oKeTa PD.

Kucnopoacomepskamue opranmueckue BemecTsa. IlpencraBurenu KHCIIOPOJICOIEPIKALIHX
OpPraHM4ECKUX COCIMHEHUH: METHIOBLIH M STHIOBLIA CIHPTHI, [JIMIEPHH, YKCYCHAS KHCIIOTA.
JKupbl Kak c10KHBIe 9QUPEL.

Ankozonusm u e2o ompaogicenue 6 NPOU3EEOCHUAX XYONCECMBEHHOT IUMEPAMYPLL U
U300pa3UMeENLHO20 UCKYCCIEA.

YIIeBobL: MIIOK03a, KpaxMall, IeJUIoNo3a.

A30TcolepKaIMe OPraHuYecKHe COeAMHeHHst. AMUHbI, aMAHOKUCIIOTEL, Genki. CTpocHue u
Ounonornyeckas (PpyHKIHs OEIIKOB.
Hemoncmpayuu

Honydenue sThieHa W €ro B3aMMOJECTBHE C PAacTBOPOM IEpMaHTaHaTa Kaids, OGPOMHOIL
BOJIOH.
KauecTBenHas peakius Ha TIIHLEPHH.
I{BeTHbIE peakuuu OEIKOB.

Hpakmuueckue 3anamusn
MHoroo6pasue opranuyecKux coeauHeHui. [ToHATHE H30MepHH.
Peaxuust monmumepusanuu

Ilnactmaccel u BostokHa. [lonaTHe 0 mIacTMaccax M XMMHYECKHMX BONOKHaX. HarypaibHole,
CHHTETHYECKHE H UCKYCCTBEHHBIC BOJIOKHA.
lpumenenue nonumepos 6 npUKIAOHOM U KNACCULECKOM US0BPAUMENLHOM UCKYCCIIGE.
Tpebosanusa K 3nanusm
CryzeHT J0JDKeH 3HATE:
- ONHCAHUE COCTaBa M CBOMCTB BaXKHEHIIMX IpPENCTABHTENECH OpPraHHYeCKHX COSIUHEHMIl:
METaHOJa M 9TAaHONA, CIOXHBIX B(HPOB, KHPOB, MBI, KapOOHOBBIX KHCJIOT (YKCYCHOM
KHCIIOTHI), MOHOCAXapuoB (IIIOKO3bI), IUCAXapHUIOB (Caxaposbl), IOMHCAXAPHIOB (KpaxMana i
LIEJLTIONO3EI), AMHHOKHCIIOT, OEJIKOB, HCKYCCTBEHHLIX H CHHTETHUECKHX OJTHMEPOB;
- pasIH4HbIC BUJIBI IUIACTMACC H BOJOKOH.
Tpebosanus k ymenuam

CryzeHT 10IDKEH YMETh:
- IIPUBOJUTH IIPUMEPEI DKCIIEPHMEHTOB M (WIH) HAOJIIOAeHHH, 000CHOBBIBAIOIINX: 3aBHCUMOCTD
CBOHCTB BELIECTBA OT CTPYKTYPBI MOJIEKYT, 3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEeakIHH OT
TEMIIEpaTyphl H KaTalu3aTopOB;
- OOBSCHATD IPHUKIAJHOE 3HAYEHHE BOXHEHINNX JOCTIDKEHUH B 06JACTH €CTECTBEHHEIX HAYK
ITOJIyUEHHS] CHHTETHYECKHX MATEPHANOB C 3a/IJaHHBIMH CBOHMCTBAMH, CO3/IaHMsI OMOTEXHOIOTHIA.

Ilpaxkmuueckoe 3anamue
ITonarue o macTMaccax 1 XHMHYECKHX BOJIOKHAX.
Buovi camocmoamenvroii pabomoi

Yrenue Texcra yueOHHUKA.
Pabota ¢ KOHCIIEKTOM JIEKITHH.
[ToAroToBUTEL COOOLIEHHH € II0 TEME.



Paznen 9 Xummust 1 sxu3nn

Xumus B 661Ty. Boma. KauectBo Bozsl. Moromue u uncTsmme cpenctsa. Ilpasuna GezomacHoit
paboTHI co cpencTBaMH OBITOBOMH XHMMUH,
Pone xumuueckux snemenmog 6 dicusHu pacmenui. Yoobpenus. Xumuueckue cpedcmea sauumer
pacmenutl.
Tpebosanun K 3nanuam
CryzeHT H0JDKeH 3HaTh:
- OPTaHOJIENTHYECKHE CBONCTBA BOIBI;
- KTacCH(PUKAIMIO MOOIIUX M YHCTAIIMX CPEICTB;
Tpebosarus k ymenuam
CryneHT omKeH yMeTh:
- OOBACHATL XUMHYCCKHE SBICHUS, IPOUCXOIALIIE B pupoie, OBITY H Ha IPOU3BOJICTBE;
- COOJIIOIATE TIPaBHJIA YKOJIOTHYECKH IPAMOTHOTO [OBEICHHS B OKpY:Kalolleit cpefe;
IIpakmuueckue 3anamua
KagecTBo Bobl. MorolLIHe U YMCTSIHE CPEICTBA.
Buovt camocmoamensvroii pabomot
YUTeHue J0MOHUTENBHON IUTEPATYPEL
ITonrotoBuTh COOOIEHHE IO TEME.

XuMusi ¥ OPranusM 4esoBeKa. XUMHUUeCKHE dIIEMEHThI B OPTaHA3Me YeI0oBeKa. Oprannueckue
H HeOpraHuveckue peuecTsa. OCHOBHBIE JKH3HEHHO HEOOXOIMMBIE COGNMHEHHS: OelIKH,
YLJICBOZBL, JKHPBI, BUTAMHHBL YIJNICBOABl — IVIABHBIA MCTOYHHMK 3HEPIHH OpraHu3Ma. Polb
’KMPOB B Opranusme. X0IeCTEPHH M €r0 POJIb B 3[0POBBE YCIOBEKA.
MuHepalbHble BelecTBAa B NPOJAYKTAX MHTAHHS, IHLIEBHIE JOOABKIL CbanancupoBanuoe
ITHTaHHE.
Tpebosanua k 3Hanuam

CTyzeHT To/DKeH 3HATh:
- XHMHY€ECKHE JIEMEHTHI B OPraHH3Me YeI0BEKa,;
- OPraHU4eCKHe H HEOPraHU4YeCcKHe BEIECTRA OPraHu3Ma;
- POJIb )KHPOB B OPTaHH3ME;
- POJIb XOJIECTEPHHA B 3[J0POBBE YEIIOBEKA.

Tpebosanun k ymenuam

CTyneHT HoIKeH yMETh:
- OLICHUBATD BIHAHUA XHMHYECKOTO 3arps3HEHH: OKPY’KalOIel cpeiibl Ha OpraHu3M 4eloBeKa
U JIPYTHE JKHUBBIE OPraHU3MEL

Hpaxmuyeckue sanamun
OCHOBHBIE )KM3HEHHO HEOOXOAUMBIE COEHHEHHS.
Buow camocmoamenvhoii pabomot

Ilonroroska YCTHEIX BBICTYIUIGHHH, HOKIanoB, pedepaToB 10  TeMam: Beikd, Mx
3HQUEHHE JUIA OpraHu3Ma 4enoBeka (pedepar). MeTHIaMUH, aHWIMH, HX IpUMeHeHHe. | [BeTHBIE
peaxmmu Ha Oenkd. IIpousBoncTBo KpacurTerneif, B3pLIBYATHIX BENIECTB, JIEKAPCTBEHHBIX
IIpenapaToB.

DopMyIHpOBaHKE BHIBOJOB, 3amoiHeHue Tabiuui. COCTABICHHE CXeMBI XMMHYECKHX
3JIEMEHTOB



BHOJIOI'Ust

Beenenne. buosiornst — coBoKynHocTs HayK 0 :KHBOI IpHpo/e.
MeToab! Hay4HOro MO3HANMS B 0HOJIOTHI

JKuBas npupoga kax OOBEKT H3yueHMS GHONOTHH. METOABI WCCIE/OBAHUS IKHBON
npuposibl B Guonorun. Onpejienienue JKu3Hu (¢ IPUBIEYEHUEM MATEPHANa U3 PA3/IeIoB [)7EYE1 9
U XUMUH). YPOBHU OpraHU3aIHH XKU3HH.

Hemoncmpayuu

YpPOBHU OpraHU3aI[HH KHU3HH.
MeToab! TO3HAHHS JKUBON PUPOIEL

Pazngen 10 Kierka

Hcropus msydenus knetkd. OCHOBHBIC IIOJIOXKEHHS KIETOYHOM Teopmh. Kierka —
CTPYKTYPHO-(YHKIHOHAIBHAS (3IeMEHTApHAS) € IHHUIIA JKH3HH.

Buonoruueckoe 3HaueHME XHMHUECKHX 5JeMeHTOB. HeopraHmdeckue BemiecTsa B
COCTaBE KIETKH. POJIb BOBI KaK PACTBOPHTENA M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH Cpejibl
OPraHU3MOB. YIJICBOIBI U JHIM/BI B KiIeTke. CIpyKTypa u GHoMorHyeckne GYHKUUA GENKOB.
CTpoenue HyKJIEOTHIOB H CTPYKTYpa IOMMHYKIeOTHRHBIX nemeil JTHK u PHK, AT®.

Crpoenue kierku. ITpOKaprOTEI M 5YKapHOTBI — HH3IIME M BBICIIHE KJIETOYHDIC
OpraHu3MeL. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIETKH 3ykapuoT. KieTounoe spo.
OyHKuMsA 1/]pa: XpaHeHHe, BOCIPOU3BECHHE H Iepefada HAC/Ie[CTBEHHOM uHpOpMaIHY,
PEryJIAus XMMHYECKOH aKTHBHOCTH KieTkH. CTPyKTypa M ()yHKIMH XPOMOCOM. AYTOCOMBI U
I10JIOBBIE XPOMOCOMBI.

Bupyce u 6akrepuodarn. Hexierounoe crpoenue, KU3HSHHBIH MK/ H €10 3aBHCUMOCTb
OT KICTOYHEBIX (HOpM JKHU3HH. Bupycsl — Bo36yauTenn MHOEKIHOHHLIX 3a60ICBAHHIT; IOHATHE
00 oHkoBHpycax. Bupyc nmMmynoneuiura genosexa (BHY). [Tpopunaxruka BUU-undexunmu,

Hemoncmpayuu

Crpoenue Monexyibl Genka.
Crpoenne monekyiner JTHK.
CrpoeHue KIETKH.
Crpoenue KIETOK IIPOKAPHOT U 3yKapUOT.
Crpoenue Bupyca.

Ilpaxkmuyeckue 3anamun
M3yueHne KIeTOK pacTeHHil B SKUBOTHBIX
CpaBHenye cTpoeHUs KIETOK PACTEHHIE U dKHBOTHBIX.

Buovt camocmoamenvroii pabomor

Yrenne TexcTa yaeOHMKa. BBIMHCKH U3 TeKcTa yueGHMKA OCHOBHBIX HOJNIOKEHHH KIETOUHOM
TCOPUH CTPOCHHMS OPraHU3MOB, 3AIIUCh X B COKPAI[EHHOM BHJIE MJIH YCIOBHBIMU
0003HAYEHHSIMU.

Bemmueku 13 TexcTa (hyHKIHI BEIIECTB. Cpasuenne JIHK PHK, 3anonnenue TabausL.

Cocrasnenne omopHOH cxembl « XAMHYECKas OPraHH3ALUS KIETKHY.
CocrasiieHre CpaBHATEIBHOM XapaKTEPUCTUKH KIIETOK PACTEHUH W JKUBOTHEIX.
Hoxroroska poxnanos: BupycHsle 3a60ieBanust. Mepnl IpodHIAKTHKH.

Ocobennoctu dynxrmonuposanus Bupyca CITAa. Ipopunaxruka CIIM Ta.
Hayxka Bupyconorus.

Pazpen 11 Opranuzm

Opranusm — exuHOE Henoe. Muoroo6pasue opraHu3Mos.



ObmeH BemiecTBOM M 3Hepruedl ¢ OKpyxaomeidl cpemoil Kak HeoOGXO0AUMOe yCIIOBHE
CYIIECTBOBAHUS )KUBBIX CHCTEM.

CriocoOHOCTE K CaMOBOCIIPOM3BEAEHHIO — OJHA M3 OCHOBHBIX OCOBEHHOCTEH JKHBBIX
OpraHu3MoB. JlefieHie KIETKH — OCHOBA POCT4, PA3BHTHS U PA3MHOXKEHHS OPraHH3MOB.
Becnonoe pasmuoxenue. 11010Bo# mpoliece 1 0I0Boe pasmMHoXkeHHe. OIIOLOTEOpEHKE,
€ro OMONOrHYeCKOE 3HAYCHHUE.

Honstne 06 WHAMBHAYaNLHOM (OHTOTEHE3), 3MOPHOHATBEHOM (amOpmorenes) wu
MOCTIMOPHOHAIILHOM PasBHTHH. VIHAMBUYaNbHOE pA3BHTHE UeJOBEKA M €ro BO3MOXKHBIC
HapyIIeHHS.

Obmue mpeACTaBNCHHS O HACIENCTBEHHOCTH H H3MEHUYMBOCTH. | eHeTHuecKas
TEPMHUHONOTUA ¥ CHMBOJHKA. 3aKOHOMEPHOCTH HacleloBaHus. HaclleoBaHue NpH3HAKOB Y
uenoBeka. llonosbie xpomocombl. CHelieHHOE ¢ TONOM HachexoBanme. HacliencTBeHHBIC
OonesHn yenopexa, WX NPHYHHEL U HpodunakTuka. COBpeMeHHBIE IPEJICTABIIEHUS O TCHE W
reHOME. !

I'eHeTnyeckne 3aKOHOMEPHOCTH H3MeHUHBOCTH. Kinaccu(ukarms (opM M3MEHUYHBOCTH.
Bimsnne MyTareHOB Ha OpraHu3M YeJIoBeKa.

Ipenmer, 3amauu M Metonsl cenekiuu. [eHETHYECKHe 3aKOHOMEPHOCTH CENEKITHH.
Yuenue H. M. BaBunosa o neHTpax MHOroo6pasust 1 IPOHCX 0K ICHHS KYJIBTYPHBIX pacTEHHI.
Buotexunonorus, ee JOCTHXeHNUsI, IEPCIIEKTUBEI PAa3BHTHS.

AHanu3 u OleHKa STHICCKUX aClEKTOB Pa3BUTHS HEKOTOPEIX HCCIIE0BAHMIA B GHOTEXHOJOTHIL
Hemoncmpayuu
OOMeH BellecTB U IpeBpallleH s SHEPTHH B KIETKE.
Henenue KiaeTka (MUTO3, Melio3).
Cnoco05I 6ecroioro pasMHoIKEHHs.
OnomoTBOpeHHE y pacTeHHH U KMBOTHBIX.
WuauBuayansHOe pa3BHTHE OPraHA3Ma.
HacnencTBeHHBIC O0JI€3HH YesIOBEKA.
Binsinue ankoronusma, HApKOMaHHMH, KYPEHHs Ha HACIIEICTBEHHOCTE.
MyTanun.
MonudukannoHHas H3MEHYABOCTb.
LenTpsl MHOr0OGpasHs H IPOMCXOXKIECHHUS KYJIbTYPHBIX PACTEHHI.
HcxycerBennslit orop.
Hccnenosanus B 001acTH GHOTEXHOIOTHH.
Ilpaxmuueckue 3anamusn

Penenne sneMeHTapHBIX FeHETHYECKHX 3a1ad.

Buovi camocmoamenwvnoii pabomot

Hrenne Texcra yueOnuka. [locrpoenne cxeMsl MetaGonmsma. CocTaBIeHHE CXeM Pa3BHTHS:
IPAMOTO U HENPAMOTO. BEITMCKH U3 TEKCTa FeHeTHYECKUX TEPMHHOB M CHMBOJIOB. Perernne
IeHETHYECKHX 3a/1aY,

Paspen 12 Bun

OBOJIIOLMOHHAS TEOPHA H €€ pOJib B (JOPMHUPOBAHHH COBPEMEHHOM eCTeCTBEHHO-
Hay4HOH KapTHUHBI Mupa. Buj, ero xpurepuu. Ilony/suus Kak CTpYKTypHas €MHHIA BHIA U
spomound. CunreTHyeckas Teopus sBomouun (CTD). JIBMKymMEe CHIBI SBOMIOLMH B
cootBeTcTBHH ¢ CTD.

Pesynbrarsl ssomonuu. Coxpanense MHOroo0pasust BUIOB KaK OCHOBA YCTOHUHBOTO Pa3BHUTHS
6rocdepst. [TpuunHb! BEIMHpanus BHIOB. Bruonoruyeckuii mporpece i 6HOIOrHYecK il perpece.
AHalM3 W OUEHKAa pa3HYHBIX THIOTE3 INPOMCXOXKICHHMS KU3HH. YCIOKHEHHE SKHBBIX
OpPraHM3MOB Ha 3eMJie B IPOLECCE DBONIONUWHM. AHAIW3 M ONEHKA pa3lHYHBIX THIIOTE3
IPOUCXOMXK/ICHHS YeNIoBeKa. AHTPONOrEHe3 M ero 3aKOHOMEPHOCTH. JloKasaTenscTBa POACTBA
YCNIOBEKa C MIICKONUTAIOUIMMH JKMBOTHBIMH. OKOJIOTHYECKHE (DAKTOPHI aHTPOIOIeHesa:



YCIOMKHCHHC MOIYJALHOHHOR CTPYKTYphI BHIA, H3TOTOBJICHHE OpYAMH Tpyja, mepexoy oT
PACTHTCILHOTO K CMCUIAHHOMY — THMIly IIMTAHHS, HCIONB30BAaHHE orHf. IlosBieHie
MBICIHTENIbHON JIEATENLHOCTH U WIEHOPA3NENbHOM peud. IHpoucxosnenue yenoseuecknx pac.
Hemoncmpayuu
Kpurepun uja.
Honynsaums — crpykrypHas enuruna suma, CAMHULIA SBOJUOLIHH,
JBimKyIupe cuiibl 3BOJIIOLHM.
Bosuuxnosenue i MHOrooGpasue HPHCTIOCOOICHHH Y OPraHU3MOB.
Penxue u ucuesaomme BHJIBI.
HBH3KYIITHE CHIIBI aHTPOIIOreHe3q.
[Ipoucxosxnenne yenoseka u yemoseueckux pac.
Hpakmuyeckue sanamun

Omucanue ocobeit Buna 1o MOP(OIOrHIeCKOMy KPHTEPHIO.
Hoxasatenscrsa pocTBa uenoseka ¢ MIJICKOIIMTAIONIMMH JKHBOTHBIMH,

Buosi camocmonmensnoii pasomor

Hrenune Texcra yuebuuka. [Toarotoska JOKIIaI0B II0 TEeME.
Paszpen 13 Drocueremonr

Ilpeamer u 3amaud SKONOTMH: ydeHHE 06 SKOTOLHYECKUX (axropax, yuenue o
COO0IIECTBAX OPraHU3MOB, YYEHHE O Ouocdepe.

OKonoruueckue  (GaxkTOpEl,  OCOGEHHOCTH X BO3JCHCTBHA.  DKOJIOrHYecKas
XapakTepucTuKa Buja. [lonsatne 06 skomoruyeckHx cHcreMax. Llenn nutanus, Tpoduieckue
YPOBHH. buoreonenos xak skocucrema,
burochepa — rnobanbuas sxocucrema. Yuenue B. U. Bepnajickoro o 6uocgepe. Pons sxuBhix
opraHusMoB B 6uocdepe. bruomacca. Buonornyeckmit KPYTOBOPOT (¥a NpUMepe KpyroBopoTa
yriepona). CocTaBICHHE CXeM Mepenads BElecTs i SHEPTHH B IPUPOJHEIX U arpPOKOCHCTEMAX.

OcHOBHbIE HaIPABIEHHS BO3AEHCTRUS YeTOBEKA HA Buocdepy.

TpaHcopMalus eCTECTBEHHEIX IKOIOTHYECKUX cheTeM. OCOGEHHOOTH arpo3KocHCTEM
(arporero30B). EcTecTBeHHbIE M HCKYCCTBEHHbIE SKOCHCTEMDL,

Hemoncmpayuu
Oxonoruueckue GakTOPhl MU UX BIUSHHE HA OpraHu3MBI,
MexXBHI0BbIe OTHOIIEHHUS: TapasHTH3M, XHMIHHYECTBO, KOHKYPESHIHS, CHMOHO3,
SIpycHOCTB pacTHTENBHOIO COOBIIECcTRa.
Kpyrosopot yriepozna B 6uocepe.
3anoBeIHUKH U 3aKa3HHUKH Poccuu.
Hpaxkmuueckue sanamua

Kpyrosopor Bemmects B 6uocepe.
Peluenne sKomorHyecKkux 3anay.

Buowt camocmonmensnoii pa6omuor
Urenue Texcra yuebuuxa. Brimomsenue Tecra,
CocTaBlieHHe CXeM Iepe/iadl BELecTB i SHEPIHY B NPHUPOIHEBIX K arpO3KOCHCTEMAX.
IoxroToska JIOKIa40B M BLICTYIINCHHH 10 BOIIpOCaM:
PyOka neca, ocobennOCTH pasHbIX PyGOK; HEraTHBHOE BO3ZEHCTBHE CIUIOLIHOM pyOKu
JPEBOCTOSI.
Maccopoe mocelnenue npupoaHbIX GHOreoeH030E, Iocnencraus.
Hctpebnenue BuoB.
CoxpaneHue BUJIOBOrO pa3sHoOGpassL.
Kaptb! HauHMOHANBHBIX IAPKOB, 3AII0BEIHMKOB, 3aKA3HHKOR.

IKOJIOTHYECKHS KATACTPO(BI



DKOJIOTHYECKOE BOCITHTAHHKE.
Tpebosanua K sHanuam

CTyAeHT NOKEH 3HATh:

- CMBICT MOHATHIL: (pepmeHT, kneTka, nuddepenumnanus knerok, JHIC, Bupyc, Onomoruyeckas
IBOJIONMs, OWopazHooOpasue, OpraHu3M, IONYJSIUL, JKOcHcTeMa, Ouocdepa, IHTPOMHI,
CaMOOPraHU3ALIUSI,
Tpebosarnua k ymenuam

CTYIEHT A0JKEH YMETh:

- NPUBOJIMTH TIPUMEPB] KCHEPUMEHTOB W (niu) HabmoaeHni, 000CHOBBIBAIOMIMX: KIETOUHOE
CTPOCHHE JKMBBIX opraHusmon, posib JIHK kak wocurTens Hacliie/ICTBEHHOH wH(OpMaLny,
IBOJTIOTIHIO MHBOH TIPHPO/IBI, TIPEBPAIIEHHS IHEPTHH W BEPOSTHOCTHBIA XapakTep MpolEeccoB B
JKMBOM M HEXKHMBOH MPHPOJIC, B3AaUMOCBSI3L KOMITOHCHTOB DKOCHCTEMBI, BIUSIHUE AESITENBHOCTH
YeJI0BEKAa HA IKOCUCTEMBI;

- O0BACHATEL MPHUKIATHOC 3HAUCHWE Ba)KHCHIIMX JOCTHIKEHHH B 00J71aCTH €CTECTBEHHBIX HaykK
co3anusl OMOTEXHONOTHH, JeucHUs HMH(CKIHOHHBIX 3a00/cBanil, OXpaHBl OKpYyKaroimen
Cpeibl;

- BBUJIBHIATh THIOTE3BI W TNpeiaraTh [YTH WX TIPOBEPKH, JEJATh BBIBOJBI HA OCHOBE
OKCTIEPUMEHTAIIBHBIX JIAHHBIX, IIPEJCTaBIICHHBIX B BUIE I'padrika, TadIHULBI HIIM AMarpaMMBl;

- paboraTh ¢ eCTeCTBEHHO-HaydyHOH wH(opmauued, coxepxaieiics B coobuenusx CMH,
WHTEPHET pecypcax, HayTHO-TIOTYJISIPHON JINTepaType: BIaJIeTh METOJaMH TTOUCKA, BHIJIENATh
CMBICJIOBYIO OCHOBY H OLEHWBATH JIOCTOBEPHOCTH HH(DOPMAIIHH,

Hcnonme3oBate npuoOpeTeHHbIE 3HAHWS W YMEHHUS B NPAKTHUUECKOH JESITEIBHOCTH H
TTOBCETHEBHOM MH3HU JUIs: |
- OIEHKM BIMSIHHS Ha OPraHuW3M YeNIOBEKa 3ITEKTPOMAIHMTHBIX BOJH W PAIMOAKTHBHBIX
U3JIyUEeHUH;

- oHEeprochepeKeHus;

- HE30MacHOr0 MCIONIL30BAHKMS MATCPHAIIOR H XUMHYCCKHX BCUICCTB B OBITY;

- TpoUITaKTHKY HHQEKIHMOHHBIX 3a005IeBaAHNUH, HUKOTHHOBOII, aJIKOI'OJBHOR W HAPKOTHYECKOH
3aBUCHMOCTCH;

- OCO3HAHHBIX JIMYHBIX I[CﬁCTBHﬁ IO OXpaHe Opr}KalOH_[CI:i CpCabl.

Hpumepnoie memeot peghepanmos (00Kk1a006), uHOUGHOYATLHBIX RPOCKIOG

1. Marepus, GOpMBI €€ JIBHIKCHHS H CYILICCTBOBAHMSI

2. llepseiit pycckuit akagemuk M.B.JIoMoHOCOB.

3. MckyceTBO # Ipolece mo3HaHus,

4. Ousnka u My3bIKaIBHOE HCKYCCTBO.

5. LlBeTomyabika.

6. (Du3KKa B COBPEMEHHOM LIMPKE.

7. Duznueckue METOJIBI  HCCIIC/IOBAHWS  TAMITHHKOB HCTOPHM, ApPXHTEKTYPBI M
ITPOM3BEIEHHH HCKYCCTRA,

8. Hayuno-Texnuuecknii nporpecc u mpo0eMbl IKOIOTHH,

9. BHOTEXHOJOTHs W TeHHas HIDKeHepus — Texnonornd XX pexa.

10, Hanorexnonorust kak MpuopHUTETHOE HANIPaBIICHUE PA3BUTHS HAaYKH W TIPOH3BOJICTBA
B Poccuiickoit denepauni.

11. Oxpana okpyxatoniel cpejibl 0T XHMHUHUECKOTO 3alrpsi3HCHMSI.

12. PacTBOpBI BOKPYT HAc.

13, YeTpaHenwe s#ecTKOCTH BOJLT Ha MPOMBIUUTIEHHBIX TPEITPHSITUSIX,



14.
15.
16.
17.

18.
19,
20,

Z1L,
22.
.OK])}’}KEII{)II[HH HEJIOBCKA Ccpela W eCc KOMITOHCHTKI: Pas3TMYIHBIC B3TJISIOLI Ha OIHY

24.
28,
26.
27,
28.
29,

MeToprst BOSHUKHOBEHNST H pa3BUTHA OPraHHYecKo XHMHH,

YTIICBOIBI M MX POJTB B JKHBOH MpPHpOJIC.

JKHPEBI KaK TIPOJIYKT MUTAHKS W XHMHUECKOE ChIPhC.

Hexgatka npojoBonberaus kak rinobaibHas npobiieMa uelloBeuecTsa W MyTH ee
peLICHHS,

CpecTBa TUTHEHBI Ha OCHOBE KHCIOPOCOIEPIKALIIX OPranvyueCKUX COCTMHCHHH,
CHHTETHYECKHE MOIOIITHE CPEICTBA: JIOCTOMHCTBA H HEMOCTATKH,

Jlepuunt Oenka B NMHINEBEIX IIPOYKTAX M €IO [PEOIONEHHE B paMKax rirodanbHOH
MPOJIOBOJILCTBEHHOH MMPOTPaMMBI.

B.M. Beprancknii n ero yuenue o 6nocdepe.

Mcropus u passutie 3Hanmil o kietke.

npobiemy.

Honynaums kak ejparnia 6HOTOrHUCCKOR IBOTIONHH.

Honynsms kak sxosnornveckas eunma.

CospeMenHBIe BITIISITET Ha BUOIOTHHUCCKYIO SBOITIONHIO.

CoBpeMenHbIC BIMTSIAB HA IPOHCXOKJICHHE METOBCKA: CTO/IKHOBEHHE MHEHHIL.
CoBpeMEHHBIE METO/IBI HCCIICIOBARMSI KITETKH.

Cpepr 06HTaH|s OpranisMoB: TIPUUHHET PazHOOGpa3HS.

TEMATUUYECKUM TUIAH
yuebnoit nuctpimust OY (.6 08 Ecrecro3nanne

st enennanbrocTn 46.02.01 JlokymenTanuoHHOe obecrieuenne ypasieHus u

ApXHBOBEJIEHUE
Hanmenopanue pasjenon KosmmuecTtso
acoB
48
OU3UKA
Brenenne o ) 1
Pasjien 1 Mexannka ) 7 13
Pazjen 2 OcHOBBI MONEKYISPHOH U3NKK U TEPMOIHHAMUKH 10
Pasjyien 3 OCHOBBI 271€KTPOIMHAMHKH 14
Pasyien 4 KonebGanwust n BOJHE! 7 4
Pasjien 5 DneMeHTB! KBAaHTOROH (M3WKH 4
Paznen 6 BceeneHnast u ee 9BOJIOIHNS 2
| Bueaynmropras camoctostensnas paGota - - 24
Hroro 72
Hanmenopanue pasjenon Kosmuectso
4acoB
30
XUMUSI |

Beenenne ) _ S 2
Pasznen 7 Obwast u Heopranutieckast XMMUsI 16
Tema 7.1 OCHOBHBIC NOHATHS ¥ 3AKOHbBI XHMHHU 2




Tema 7.2 Ilepronnueckuii 3akon u Ilepromueckas cucreMa XHMHUIECKHX 2
anemenToB M. M. Menjencesa
Tema 7.3 Crpoenue BenrecTna 2
Tema 7.4 Bopna. Pacteopnr - 2
Tema 7.5 XuMuueckue peakiinm B 2
Tema 7.6 Kiacenpuranms HeoOpranuHeckrx CoeIMHEHNH | 1X CBOIICTRA 2
Tema 7.7 Merabl v HeMeTaUIL! 4
Pasjien 8 Opranwueckast XHMs 8
Tema 8.1 OcnoBHBIE NOHATHS OPTAHHYCCKOW XUMHK H TEOPHS CTPOCHHS 2
OpPraHUYECKHX COCTUHEHUH
Tema 8.2 YrueBoJlopoibl H UX TPHPOJIHBIC HCTOUHHKH 2
Tema 8.3 Kucrnoposicosiepxkaliiie Opraniueckie COCAMHCH!S 2
Tema 8.4 AsoTcofiepkaiune opranuycckme coetnbenus. Iominvepe 2
Paznen 9 Xumust v wuzin 4
Tema 9.1 Xumust 8 Oniry 2
Tema 9.2 Xumust u opranusm HeloBeka - 5
BueayropHas camMocTosTebHas pabora 15
Wroro o 45
[ ~ HawmeHoBanmue paznenos - Konmnyeetro
4acoB
30
) BUOJIOI'WST
Brenenne. bronorus — coBokymHOCTs HAayK O :KUBOI NpHpoe. MeTo/ (bl 1
HAYYHOT'0 TI03HAHWsS B OMOJIOTHH
Pasyienn 10 Knerka 8
Yazen 11 Opranusm 8
Pasnen 12 Bun 7
Pasnen 13 Dkocueremwyr ] 6
Bueayjimropnas camocTosiresibHas padora J:9
Wtoro 45
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XapaKTepuCTHKA OCHOBHBIX BU/OB Y4eOHOM JIeATeTEHOCTH CTYICHTOB

Copep:xanue 00yuenus

XapaKkTepHCTHKA 0CHOBHBIX BH/OB AeSITE/ILHOCTH CTY/ICHTOB (Ha
YPOBHE Y4eOHBIX el CTBHIA)

OU3UKA

Brenenne Paseurtre crocOGHOCTEH SICHO W TOYHO H3/AraTh CBOW MEBICIH, JIOTHYECKH
0OOCHOBBIBATH CBOIO TOYKY 3pEHHS, BOCIIPMHUMATh M AHAJIH3UPOBATH
MHCHHs COOECEJHHKOB, NpPH3HABAs IPABO JPYroro 4YeJoBeKa Ha HHOE
MHEHHE,
IlpuBenienre NpUMEpOB BIMSHHS OTKPHITHH B (U3MKe Ha mporpecc B
TEXHUKE U TEXHOJIOTHH IPOU3BO/ICTBA

Mexanuxa

Kunemaruka OsHakomileHHE €O CrHoco0aMH  ONMMCAHHS MEXAHHYECKOrO JBHKCHHS,
OCHOBHOM 3a1jaueii MEXaHUKHU.
M3yyenne OCHOBHBIX (DU3HUECKHX BEIMYMH KHHEMATHKH: [IepEMEIICHHUS,
CKOPOCTH, YCKOPEHHSI.
Habmogenue OTHOCHTENBHOCTH MEXaHHYECKOI0 JBHKCHHS.
®opMyIHpOBaHHE 3aKOHA CIIOMKEHUs! CKOPOCTEH.
HccnenoBanne paBHOYCKOPEHHOrO —IPSAMOJIHHEHHOTO — JIBHIKCHMS (ma
npuMepe CBOOOJIHOTO MaJeHHsl Tel) U PABHOMEPHOIO JIBHKEHHS Teja I10
OKPY>KHOCTH.
IlonMaHue CMBICTA OCHOBHBIX (DM3MYECKHX BEJIMUMH, XapaKTepU3YIOIHX
PaBHOMEPHOE ABMIKEHHE TeJla IO OKPYIKHOCTH

JunamuKa Ilonumanne cmrplcna Takux (QH3HYECKHX Mozenel, Kak MarepuajibHas

TOYKA, HHEPIHAIbHAS CHCTEMAa OTCYETA.
Msmepenue Maccel Tema paslMYHBIME - crocobamu. M3mepeHHe cmi
B3aUMOJICHCTBES Tell. BRIUHCIeHNe 3HAYEHMST YCKOPEHHS TeI [0 H3BECTHBIM
3HAYEHHUSIM JEHCTBYIOIHX CHII H MacC TEJL

YMeHHe pasnuyaTh CUTy TSDKECTH H Bec Tesa. OObACHEHHE M NMPUBEICHHE
IIPUMEPOB SIBIICHUSI HEBECOMOCTH.

IlpumeHeHHe OCHOBHEIX IOHATUH, (OpMYT H 3aKOHOB JUHAMHKH K
PELIEHHIO 3a1ad

3aKOHBI COXpaHCHUA
B MCXaHHKE

OOBbsicHeHHe PeaKTHBHOTO IBHYKEHHUS HA OCHOBE 3aKOHA COXPaHEHH
uMmynesca. IIpuMeHenre 3akoHa COXpaHEHHS MMIIYJbCa JUIS BEIIHCIIECHHS
U3MEHEHHH CKOPOCTEH Tell IPH UX B3aMMOIEHCTBHX.

Beraucienue paboTh CHII X H3MCHEHHS! KHHETHYECKOH DHEpTHH Tela.
Brruncnenne noreHnHansHOM SHEPruy TeJ B IPaBUTAIIMOHHOM II0JIE.
XapakTepuCTHKa — NIPOM3BOAMTENBHOCTH MAIIMH M JBATATENeH ¢
HCITOJIb30BAHHEM IOHATHS MOLIHOCTH

OcHOGbL MONEKYIAPHOU YUUKY U MEPMOOUHAMUKY

Monekynsipaas ¢usuka

®opMyIHPOBaHHE OCHOBHBIX MOJIOIKEHHH MOJIEKYJIIPHO-

KHHETHYIECKOH TeopuH. Brimonnenne sKCrepuMeHTOB, CITyKaliux
000CHOBaHHEM MOJIEKYIISIPHO-KHHETHYeCKOH Teopun. Habmonenne
OpOYHOBCKOTO JBHIKEHHS H ABICHUS Ju D Py3HH.

Ornpenenenue napaMeTpoB BEIECTBA B ra3000pa3sHOM COCTOSHHH

Ha OCHOBAHHH YPAaBHEHUS COCTOSHHA HACAILHOIO I'asa.

llpencrapnenne B Buae rpaduka HM30XOPHOro, H300apHOTO M
H30TEPMHYECKOT0  NPOLECCOB. BEUHCIEHHE CcpefHell KHHETHYECKOi
OHEPTHH TEIVIOBOTO JBHXKEHHS MOJIEKYT II0 M3BECTHOM TeMIieparype
BELIECTRA.

M3mepeHue BIaKHOCTH BO3/yXa

Tepmoaunamuka

SKCHCpHMeHTaﬂBHoe HCCIICIOBAHHE TEIIOBEIX CBOMCTB BELECTRA.




Pacuer konnuecrsa Tennotst, HeOOX0AUMOTO ISl OCYIIECTRIEHUS
[IpoTIcCCa NPEeBPalICHUs BEIICCTBA U3 OJJHOIO ATPEraTHOTO COCTOSHHS
B ZIpyTroe.

Pacuer usMmenenus BHYTPEHHEH SHEpruu Tell, paboThl U IepelaHHoro
KOIMYECTBA TEIUIOTEI HA OCHOBAHUH MEPBOTO 3aKOHA TEPMO IHHAMHKH,

| OOBsICHEHHE NIPUHIIUIIOB NEHCTBHA TEILIOBEIX MallxH

Ocnoeer anexmpoounamuxu

JneKTpocraTuka

| Boiumcienue cun B3aMMO/ICHCTBHUS TOYEUHBIX 3JIEKTPUYECKHX 3aps/I0B.
Beraucnenye HanpsokeHHOCTH U OTeHIHANa AIIEKTPHYECKOTO TIOJIS
O/THOTO ¥ HECKOJIbKHX TOUEYHEIX 3apA/IOB.

M3mepenne pa3HOCTH MOTEHIHANIOB.

IIpuBenenue npuMepoB MpoBOAHAKOB, AHBJIEKTPHKOB M KOHJICHCATOPOB.
Habionenue siBnenus snexrpocraruyeckoit HHAYKIWH U SIBJICHUS
TOJIAPU3AIIH UDJIEKTPUKA, HAXOAAIIET0CS B QJIEKTPHYECKOM TIOJIE

ITocTostHHEI TOK

M3mepende MOIMHOCTH  3IEKTPHYECKOTO TOKA. Usmeperne DJIC u
BHYTPEHHETO CONPOTHBIICHH HCTOYHIKA TOKA.

COop M HCIIBITAHHE DIIEKTPHYECKUX Temeii ¢ Pa3JIM4HbBIM COEJIHHEHHEM
IIPOBO/IHHKOB, PACYET MX IIAPaMETPOB

MarauTHoe noje

Habmronenue nelicTBUS MArHUTHOTO TOJIS HA IIPOBOJHHK C TOKOM,
KapTHHOK MarHHTHBIX IIOJIEH.

DopMynHpOBaHHE IIpaBHiA JIEBOMH PYKH JUIsl OLpPENEJEHUS HAalpaBIcHHs
CHIILI AMIiepa.

- Boraucnenne cmn, peiffictByrommnx mHa NPOBOAHHK € TOKOM B MAarHHTHOM
110J1e, 00BACHEHHE NPUHIAIA AeHCTBHS 9JIEKTPOJIBUTATE]IS.

VcenenoBanue SBIeHHs 31IeKTPOMATHUTHOM HHYKITHH

Konebanusa u eonner

Mexanuueckue
K0J1e0aHus ¥ BOJIHEB

lpuBenenne NPAMEPOB KoJeOaTeNbHbIX ABMKEeHUI. Mccneiosanne
3dBUCHMOCTH IEPHOJa KOJIeOaHUi MAaTEMaTHYECKOTO MasgTHHKA OT €ro
 /ULHHBI, MACCBI U aMILTHTY bl KoNebanuii. Onpeienenne yckopeHus

- CBOOOJHOTO NAjIEHHs C IOMOIIBIO MATEMATHIECKOTO MASTHHKA.
Habnronenune komebanuii 3Byuvarero rena. [IpuBenenne 3nauenus
CKOPOCTH pacnpOCTPaHeHHs 3BYKa B Pa3TIHYHBIX CpeJiax.

YMeHue o0BSICHSITE HCIIONE30BaHHE YJIBTpa3sByKa B MEIHI[HHE

OIIeKTpOMArHHTHEIC
KoJ1ebanus ¥ BOJIIL!

IHaGmonenune ocIMILIOrpaMM rapMOHHUYECKHX KOIEOAHMH CHIIBL TOKA
B IeIH,

OGbsiCHEHHE TIPEBPALICHNS SHEPTHH B HICATBHOM KOIeGaTeIbHOM
KOHTYPE.

. VI3yueHHe yCTpOHCTBA U IPHHIKIIA neitcters TpanchopMaTona.,
| 3y P

\HAJIH3 CXEMBI IEPEIavn dIeKTPOIHEPTUH Ha GOJIBILILE paccTosSHUSL.
!IpHBe/leHHE TIPHMEPOB BHJIOB PaIHOCBS3H. 3HAKOMCTEO ¢ YCTpOHCTBAMH,
LBXOJIIIIMMHE B CHCTEMY PAaTHOCBA3H.

 O0cyxnaenue ocobeHHOCTE pacupoCcTpaHeHus paHOBOIH

CBeTOBBIE BOJIHBI

- lIpuMeHenye Ha IPaKTHKE 3aKOHOB OTPAXKEHHS U HPEIOMIICHHS CBETA NIPU

| peluenny 3anad. Ha6iozenue semenus JH(pPaKLHH U JUCIIEPCHH CBETA.
- Y MCHHE CTPOHTH M300paKeH s IPEMETOB, AaBaeMble THH3aMu. Pac-
ST ONTHYECKOH CHIIBI JIHH3EI

Inemenmot K6AHMOGOT (huzuxu

KBanToBBIE CBOIiCTBA

CBC€Ta

- Habmonenwe GoTosnekTpHUECKOrO sppexra. Pacyer MakcUMAaNEHOM

- KMHCTHYECKOH SHEPrHH SJIEKTPOHOB IIPH tboToshdexre

®u3uka atoma

- YOpMynHpOBaHHE nocTyatoB bopa. Habmonenune nuueiyatoro
__ !l HEIPEPLIBHOTO CHEKTPOB.




Pacyer 4acTOTHI M JUIHHEL BOJIHBI HCITYCKAEMOTO CBETA IPH HEPEXOLIE
aroMa U3 OJIHOTO CTAHOHAPHOTO COCTOSIHUSI B JIPYTOE.
OOBbscHeHHe NPUHNKIA AeliCTBUS Jia3epa

@usuka aTOMHOTO sApa
H 3]IEMEHTaPHBIX
YACTHI]

Habmonenue Tpekos amb(a-uactui; B kamepe Buiiscoma. Permcrparus
ANEPHBIX U3TYYCHUH C IIOMOIIBIO cueTunKa I elirepa.

Pacuer sHeprum cBsI3UM aTOMHBIX SIIEP.

IloHuManWe HEHHOCTH HAy4HOrO IIO3HAHMSA MHpa He BOOOIE Ul
YEIIOBEUECTBA B LIEJIOM, a JUIsl K&KAOT0 00YYaroIerocs JIHYHO, [IEHHOCTH
OBJIaZIECHHUs METOJIOM HAYYHOT'0 IIO3HAHHUSA JUIS JOCTIDKECHHS yCIlexa

B JII0OOM BH/JIE IPAKTHYECKOH NeATEILHOCTH

Bceeneunas u ee ssonoyus

Crpoenue u pa3BuTHE
Bceenennoit

OGbscHenne Mojienu pacumpsiomeiica Beenennoit

[Ipoucxoxaenue
ConmHeyHoi cucTeMBI

Habmonenue 3pesn, JIyns u mwianet B Teneckon. HabmoneH e conHeYHbIX
IIATEH C IIOMOIIBIO TEJIECKOMa

XMMMUS1

Beenenne

PackpeiTne BKITama XUMHYECKOH KAPTHHBI MHPA B €IHIYIO
€CTECTBEHHO-HAYIHYIO KaPTHHY MHEpa.
XapakTepucTHKa XUMHH KaK IIPOM3BOIHTENIBHON CHITBI 0BIIECTBA

Baskneiinue XxuMuyeckue
IMOHITHSA

YMenue 1aTh onpeelncHie i OllepUPOBATh CleyYIONMMHE XHMAYCCKAMHE
HOHATHAMH: «BELICCTBOY», «XMMHYECKHH SIIEMEHT», «aTOM», «MOIEKYJIay,
«OTHOCHTEJIBHBIE aTOMHAs U MOJIEKYJIIPHAs MAcChD», KHOHY, «AIUIOTPOIIHSD,
«H30TOIBDY, «XMMHYECKast CBSI3bY, «3JIEKTPOOTPHIATEIILHOCTEY,
«BAallCHTHOCTBY, «CTCNEHb OKHCICHHA», «MOJb», «MOJISIPHAS Maccay,
«MOJISPHBIH 00BEM ra3000pasHEIX BEIIECTBY, «BEIECTBA MOIEKYJISIPHOTO H
HEMOJIEKYJLIPHOTO CTPOEHHSA», «PACTBOPEI», «3IEKTPOIIAT U HEIJIEKTPOIATY,
«IJIEKTPOIHMTHYECKAs AHUCCOLMALIUS», «OKUCIUTEIb M BOCCTAHOBHTEID),
«OKHCIICHHE U BOCCTAHOBJIIEHHME», «CKOPOCTH XHMHYECKOH peakium,
«XHMHYECKOE DAaBHOBECHE», «YIJIEPOAHBIN CKeler», «(pYHKIHOHAILHAS
TPYIIay, KH30MEPHI»

(OCHOBHEIE 3aKOHEI
XHMHH

DopMyIUPOBAaHHE 3aKOHOB COXPAHEHHS MACChl BEIIECTB H IIOCTOSHCTBA
COCTaBa BEINECTB. YCTAHOBJIECHHE NPHYUHHO-CICACTBEHHOM CBA3H MEXKIY
CONEPXKAHMEM OJTHX 33aKOHOB M HANHCAHHEM XHUMHYECKHX (GopMynT u
ypaBHeHui. Packpritie ¢pusuueckoro cMmeicia cuMBoiauke Ilepuouueckoii
TabJIMIBI XAMEYECKHX 1eMeHToB [l V1. MensieieeBa (HOMEpOB HIeMeHTa,
IIePHO/Ia, IPYIIILI) M YCTAHOBJIEHHE MPUYHHHO-CIIEICTBEHHOM CBS3H

MEX(/1y CTPOCHHEM aTOMa H 3aKOHOMEPHOCTSIMH H3MEHEHH CBOHCTB
9JIEMEHTOB ¥ 00pa30BaHHBIX HMH BEIIECTB B [IEPHOIAX U TPYIIAX.
XapaKTepHUCTHKA JIEMEHTOB MAJIBIX TIEPHOJIOB MO HX MOJIOXKEHHIO B
ITepromuyeckoit cucteme J. V. Menjeneena

OcHoBHBIE TEOpHH
XHMHH

VYCTaHOBIICHHE 3aBHCHMOCTH CBOMCTB XMMHUECKHX BEINECTB OT CTPOEHUS
aTOMOB 00pa3yIOIIHX X XHMHUYECKHX DJIEMEHTOB.

XapakTepuCTHKa  BaXKHEHINMX  THOOB  XHMHYECKHX  CBs3elf |
OTHOCHTEJILHOCTH 3TOH TUIoNoruH. OOBICHEHHE 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa M CTPOCHHS KPUCTAJUIMUECKUAX PEIIETOK.
DOopMyTHpPOBaHHE OCHOBHBIX ITOJIOKEHHIH TEOPHH  SJIEKTPOJIUTHICCKOH
JUCCOIHALMH U XapaKTEPUCTHKA B CBETE ATOH TEOPHH CBOMCTB OCHOBHBIX
KJIaCCOB HEOPTraHMYECKHX COEIHHEHHII.

DopMyIHPOBaHAE OCHOBHBEIX MOJOXEHHI TEOpUM XHMHYECKOTO CTPOCHHUS
OPraHMYeCKHX COSIHHCHHH M XapaKTepHCTHKAa B CBETe OJTOH TEOpHH
CBOHCTB BaKHEHINMX MNpE/ICTABHTENEH OCHOBHBIX KJIACCOB OPraHMYCCKHX
COSJIMHEHU A




Baxneiimue Bemectna | NapaKTepHCTHKA CTPOSHHS ATOMOB 1 KPHCTAJIOB ¥ Ha 5TOH OCHOBE —
H MaTepHallbl OOHEX (PH3MYECKHX M XMMHYCCKHX CBOMCTB METAILIOB U HEMETAJLIOB.
| “\apaKTepHCTHKA COCTaBa, CTPOCHHS, CBOMCTB, IOJIyYEHHUS] M IPUMECHCHHE
| BUKHEHITIX HEMeTaIoB,
| X apakTepHcTHKA COCTaBa, CTPOCHHS U OOIIHNX CBOICTE BaXKHEHIIUX
| KJIACCOB HEOPraHMYECKUX COEOUHEHHUIH.
- OrmcaHde cocTaBa u CBOMCTB BaycHeimIuX NPEACTaBUTENCH OpraHHYecKux
| CoC/MHEHHI: MeTaHoNA 1 9TaHOJIa, CJIOKHEIX 3()HPOB, JKHUPOB,
| iblil, KAPOOHOBBIX KMCIIOT (YKCYCHOM KHCIIOTEL), MOHOCaXapuI0B
| (11I0KO3EI), AHCAXapuJIOB (caxaposbl), IOJIUCAXAPHIIOB (kpaxmana m
 LICJITIONO3BT), AMHHOKHCIIOT, OeNKOB, HCKYCCTBEHHBIX H CHHTETHUCCKHX

| 1IOJIIMEpOB
XMMHYCCKHIA A3BIK Vicuone3oBanue B y4e6HOIM 1 IPOGECCHOHANEHON eATeIIEHOCTH
4 CHMBOJIMKA X1IMHYECKUX TEPMUHOB H CUMBOJIUKH,

! /130IBAHHE H3YYECHHBIX BEIUECTB 1O TPHBHANBHOMN MM MEXKTYHAPOIHOH

| UMCHKIIATYpe W OTPAXKEHHE COCTABA OTHX COENMHEHHI C MOMOIIBIO
| HMHYECKHX (hOpMyIL.

+/IPOKCHAC XHMIIECKHX TIPOLECCOB ¢ IOMOLIBIO YPABHEHHI XHMHUCCKHX
DK

Xumnueckne peakiuy | O0bLiICHEHHe CYLHOCTH XHMHYECKHUX nponecco. Kiaccupuxars
_ NIMHYECKHX PEAKIUH [10 pa3iIHYHbIM IIPH3HAKAM
XUMHYECKHii | LIIOJIHEHHE XHMHEYECKOTO SKCIIEPHMEHTA B IOJHOM COOTBETOTRAR
SKCIIEPUMEHT - U lIPABHJIAMH T€XHHKH 0E€30IacHOCTH.
“Omojienne, PUKCHPOBAHUE U OMUCAHME Pe3yJIbTAaTOB IPOBEIECHHOIO
 U.iClepHMenTa
Xumuueckas - hOBe/IeHHE CAMOCTOATENBHOIO TONCKA XUMHYeCKOH nHbOopManmu
HH(pOpMAaIUst ¢ HCIO/Ib30BAHHEM Pa3IMIHEIX HCTOYHHKOB (HAY4HO-IIOMYJISPHBIX

' laHUH, KOMIIBIOTEPHBIX 6a3 JaHHEIX, PECYPCOB Wnrepuera); uc-
' +1E30BAHAE KOMIBIOTEPHBIX TEXHOJIOIMH 11 06paboTKH 1 mepe)jaun
| MUYECKOH HH(GOPMAIUK | €€ IPe/ICTARICHHS B PasiIHYHBIX (popmax

[IpodunsHoe u 'bICHEHHE XUMHYECKUX ABJICHHIH, NPOUCXOMSIIIKX B IPUPOJE, ObITY
npo(eCCHOHANTBHO I 14 TPOU3BOJCTBE. _
3HAYHMOe - OJIIOZICHHE  TIPABHJI  DKOJIOTMYECKH rpaMOTHOI'O  IIOBENCHHS B
CoIepIKaHue - ONpYIKaroIeH cpexe.,

CHKA BIUAHAST XAMHYECKOIO 3arPSI3HEHHS OKPYIKAIOIIeH cpebl
- OPraHn3M He/OBEKa U JAPYrue JKUBbIC opranusMel. CoOmonenne mpasut
UMACHOr0 OOpallleHHs] C TOPIOYHMH H TOKCHYHBIMH BEILECTBAMH,
YOPATOPHBIM 000PYI0BAHMEM.
lITHYecKas OLEHKa JIOCTOBEPHOCTH XMMHIECKO# HH(OpMariH,
“I'YIAIOUIEH U3 pa3HbIX HCTOYHHKOB

7 bHOJIOT'HU ST
buonorus — - 'IKOMCTBO ¢ 00BEKTaMH M3yYeHHS GHOJIOTHH.
COBOKYIHOCTh HayK O 1A BIICHHE PO OHONIOrHH B YOPMUPOBAHUH COBpPEMEHHOMH
JKHUBOH mpupoge. Merojint = ¢ CTBCHHO-HAYYHOW KapTHHBI MHPA M IIPAKTHYECKON JesSTebHOCTH
HAyYIHOI0 II03HAHHS B RHW i (o1
Ouosoruu ]
Knerka ' KOMCTBO ¢ KJIETOYHOH TEOPHEH CTPOEHHSI OPraHU3MOB.

|/'ICHHE IIPEACTABJIEHUS O POJIM OPTaHMIECKHX M HEOPraHHYECKHX
© 112CTB B KIIETKE.
(1IHE CTPOCHHS KIIETOK IT0 pe3ybTaTtaM paGoThl CO CBETOBBIM
{POCKOIIOM.
_CHHE ONUCKIBATE MUKPOIIPENAPAThl KIETOK PACTEHHH. YMeHHe




CpaBHMBATEL CTPOCHHE KJICTOK PACTCHUH M KMBOTHBIX 110 TOTOBBIM
MHUKpOIIpenaparam

Opranuzm 3HaHWE OCHOBHBIX  CIOCOOOB  Pa3sMHOMKEHWsI  OPraHu3MoB,  CTajuH
OHTOI'€HE3a Ha PUMEpE Yc/IOBCKA.

3Hanue NPUYHH, BHI3LIBAIONMX HAPYHICHHS B PA3BUTHH OPralu3MOB.
VMEHHE NM0JIB30BaThCs TEHETHUECKON TEPMUHOJIOTUER H CUMBOJIMKOH,
peuiars NpocTerInmue reHeTHYCCKHUE 3a1auH.

3uanue ocobenuocrei HACJICJICTBEHHON U HeHaCJIeACTBCHIION
U3MCHYHUBOCTH M UX 6HOHOFH‘I€CKO§I pOHH B OBOJIIOLHMH XXHUBOTO

BI/I,JI VYmMenue aHaJIM3HpPOBATH H OLIEHHUBATH pa3jiniHble AMOTEZL]
IIPOUCXOKICHHS JKU3HU Ha 3emiie,

YMeHnue npoBoJIMTE onucanie ocobel 0/IHOTO BHJIA 110 MOP(OIOTrHIECKOMY
KPUTEPHIO.

PasButue criocoOHOCTEH SCHO M TOYHO M3JlaraTh CBOM MbICIIH, JIOTMYECKH
00OCHOBBIBAThL CBOIO TOYKY 3pEHMs, BOCHPUHUMATL M aHalu3HpOBaTh
MHEHHs CODECEJIHUKOB, NpPHU3HABas IMpPaBO JIPYroro 4YeJOBEKa Ha WHOE
MHEHHE,

VYMeHne A0Ka3bIBaTh POJCTBO YEJIOBEKA M MIIEKOMUTAIOIIMX, OOIIHOCTbL U
pPaBEHCTBO YEJIOBEYECKHX PaC

DKOCHCTEMbI 3HaHUE OCHOBHBIX YKOJOrHYeCKUX (PAKTOPOB U UX BIMSHUS HA OPraHU3MBbL.
3HaHHWE OTIIMYHUTENBHBIX PU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHCTEM.

Ionyuenue npeJicTaBneHus 0 CXeMe IKOCHCTEMBI HA TPUMEPE

ouocdepsl.

JleMOHCTpalysl YMEHHS MMOCTAHOBKH TIENeH NesTelIbHOCTH, [IIaHMPOBAaHHE
COOCTBEHHOIl JeATENLHOCTH Jyisi JIOCTHIKEHMs [OCTaBCHHBIX Ieneil,
NpPEIBUJICHNAA BO3MOMHBIX PE3YJIbTATOB 3TUX JACHCTBMH, OpraHu3aluu
CAMOKOHTPOJISL M OLIEHKH MOTYUCHHBIX Pe3yIbTaTOB.

OOyuenune coOMOJICHUIO PABKIT TOBEECHUS B IIPUPOJIE, OepeskHOMY
OTHOUIEHHUIO K OMOJIOrMYecKUM 00BEKTaM (pacTeHUSIM U SKUBOTHBIM

¥ MX co00IIeCTBAM) M X OXpaHe

YuyebHO-MeToIMYeCcKOe U MaTepUabHO-TEXHHYECKOE 00ecieueHre nporpaMmmel yaeOHo
JUCLUIUIUHEL «EcTecTBO3HAHKEY

Ocpoenue nporpaMMmbl  yuebHoW jucuMiuinHbl  «EcTecTBO3HAaHME»  IpearojaraetT —Hajudue B
npogeccHoHanbHoH  00pa3oBaTeIbHON  OpraHU3aiK, PeaNu3yionicii 06pa3oBaTEIBHYIO POrpaMMy
cpennero obwero oOpazoBanusa B mpenenax oceoenus OITOIT CITO ma OGaze ocHOBHOTO 00HIEro
obpa3oBaHus, yIeOHBIX KaOWHETOB 10 (U3MKe, XMMHH, OMOJOIHMHU, B KOTOPBIX UMEETCS BO3MOKHOCTH
obecreunTh cBOOO/HBIH JocTyn B MHTEpHET BO BpeMs Y4eOHOro 3aHsThs W B [EPHOJ BHCYUCOHOMH
JEATEIIBHOCTH 00yYarOIMXCSl.

B cocrap kabuneToB 1o (pu3MKe, XUMUK, OHOTOTHH BXOIIT J1ab0paTopuu ¢ NabopanTCKOW KOMHATOM.
Iomemenus kabMHETOB (PU3HKH, XUMHE U OHOIOTHH JIOJDKHBI YIOBJIETBOPATL Tpeboparmam CanurapHo-
anujieMuooruyeckux npasuil 1 HopMatupos (CanlluH 2.4.2 No 178-02) 1 ObITh OCHAINEHBI THUIIOBLIM
000pyI0BaHHEM, YKA3aHHBIM B HACTOSIIMX TPeOOBAHUSX, B TOM YHCIE CHEIHATH3MPOBANNON yaeOHOM
Mebenbio u cpeacreaMu 06yquﬁH, JOCTATOYHBIMU ULl BBIITOJTHEHUSI T]’)eGOBaHHﬁ K YPOBHIO IHOAT'OTOBKH
00yyaKOMXCS,

B kabunerax HOKHO OBITH MyNBTHMEAMHHOE 000pPYIOBAHHE, IIOCPEJCTBOM KOTOPOTO YHYACTHHKN
00pa3oBaTeILHOTO MPoIecca MOTYT MPOCMATPUBATE BH3YAIBHYIO HHPOPMAIMIO 110 (PU3UKE, CO3/aBath
IPE3CHTAIINH, BHJICOMATEPHAIILI U T. I1.




B cocrap y4eOHO-METOMYECKOrO U MATEPHAILHO-TEXHHUYCCKOTO 0becneueHus! IporpaMMbl yueOnon
JUCIIMIUTHHBL «ECTeCcTBO3HAHNE » BXOJIAT:

*¢ MHOTO()YHKITMOHAJILHBIH KOMIUIEKC [IPENo/1aBaTes;

es HArJsIHbIE TOCOOMS (KOMITJICKTBI YUeOHBIX TabNUI, MIAKATOR, HOPTPEThI BbIIAIOIMXCS] YUCHBIX B
001aCTH €CTECTBO3HAHUS H T. I1.);

*¢ HH(OPMAITMOHHO-KOMMYHUKAITHOHHBIC CPEIICTBA;

°® 3KPAHHO-3BYKOBBIE 10COOMS;

*¢ KOMITIEKT JIEKTPOCHAOKEHUSI KaOMHETOB;

*¢ TEXHHUCCKUE CPEICTBA O0YUECHUS,

*s ICMOHCTPALIMOHHOE 000pyAoBaHuE (00IIEro Ha3HAUCHHS U TeMaTH4YecKre HabophI);

es jjaboparoproe 00opyloBanue (001Iero Ha3HAUCHUS K TeMaTHUECKHEe HaOOPkI, B TOM YHCIIC 115
[IOCTAHOBKY JIEMOHCTPAIIMOHHOTO H YYEHUUYECKOTO HKCIIEPUMEHTA, PeakTHBBI);

ee CTATUUECKHE, [IMAHAMHUYECKUE, JIEMOHCTPAIIMOHHBIE M PA3JIATOUHBIC MOJIEIIN, BKJIIOYas HATYPAJIbHBLIC
00bEKTDL;

es BCIIOMOTATENLHOE 000pyI0BaHNE;

e KOMILIEKT TEXHHUYECKOM JIOKYMEHTAIIMM, B TOM YHUCJIE [1aCIOpTa Ha cpe/icTBA 00yUEHHs, HHCTPYKITHH
10 UX UCIIOJIB30BAHUIO M TEXHUKE Oe30MacHOCTH;

e¢ OUOIMOTEUHBIH POH/.

B OubnmoTeunsIi (GoH BXOIAT yUeOHUKY, yueOHO-MeToanyeckue koMmieKTh! (Y MK),
obecrieunBaoIre OCBoeHue yueOHo JIMcMIIMHbl « EcTecTBO3HAHNE ), PEKOMEH/IOBAHHBIE MU
JONYIIEHHBIE IS UCIIOJIb30BAHUS B TPOPECCHOHATIBHBIX 00Pa30BaTE/IbHBIX OPraHu3aLusX,
peanu3yronux 00pazoBaTe/IbHYIO IPOrpaMMy CpeIHero o0IIero o0pazoBanus B Ipe/iesiax OCBOCHIA
OITOIT CITO na 6a3e ocHOBHOIo 001110 00pa3zoBaHMsl,

bubnuoreunsiif Gona MoxkeT OLITL AOMOMHEH (PU3NYSCKUMU DHUUKIIONEAUAMH, ATJIACAMH, CIIOBAPSIMH,
CIIPABOYHUKAMHU 110 (PU3MKE, XUMHU, OMOJIOT MM, HAYUYHOH M HAYHHO-IIOIYJIIPHOMN JINTEPATY POU
€CTCCTBEHHO-HAYYHOTO COJICPIKAHUS.

I Iucemo Munucrepersa odpazosanust U Hayku PO or 24.11.2011 Ne MJ1-1552/03 «O06 ocnaenuu
00uieoOpa3oBarTesbHbIX YUpexKIeHUH yueOHbIM 1 yueOHO-11a00paTOpHbIM 000PY10BAHHEM ».

B nponiecce ocBoeHUS porpaMMBbl YUeOHON TUCHUILTHHBI « ECTECTBO3HAHUE» CTY/IEHTbI JIOJDKHBI UMETh
BO3MOKHOCTB JICCTYIIA K 2JIEKTPOHHBIM Y4eOHBIM MarepHaiaM Mo eCTeCTBO3HAHMIO, BKJIFOUas (PU3HKY,
XUMHMIO, OHOJIOTHID, UMEIOIIUMCSI B CBOOOIHOM JlocTylie B ceTH MHTepHeT (21eKTPOHHBIM KHUTaM,
NpaKTHKyMaMm, Tectam, matepuasiam EI'D u jp.).

Pexomennyemast nutepatypa

Hnst cryneHToB

Bensies JI. K., Jlotmwuy 1".M., Kysneyosa JI.H. u op. buonorus (6azoseiit yposenb). 10 knace. —M.,2014.
Bensies /1. K., oty I".M., bopooun I1.M. u op. buonorus (6a3oBbiii yposens). 11 knace. —M., 2014,
Labpuenan O. C., Ocmpoymos H. 1. Xumus Juist npodeccuii u crierquanbHOCTel COLMUanbHO
IKOHOMUYECKOTO W TYMAHUTAPHOTO PO HIIeit: yueOHUK JUTs CTY/L. YUpEeKAeHHH cpel. npod.
oOpazopanus. — M., 2014.

T'abpuenan O.C. Xumus. [pakruxkym: yued. nocodbue. — M., 2014.

Fabpuensn O.C. u op. Xumus. Tectsl, 3a0aun 1 ynpaxkueHus: yued. nocobue. — M., 2014.

LTabpuenan O.C. Xumus. llocobue s noarororku k EI': yueb. nocobue. — M., 2014,

Enxuna JI. B. buosiorus. Bech mkonbHbii Kype B Tabnuax. — M., 2010.

Epoxun FO.M. Xumust: 3aqauu v ynpaxHeHus: yueO. mocobue /Uit CTy/1. yupexaeHuii cpea. npod.
obpazoBanmsa. — M., 2014.

Epoxun FO.M. COOpHHK TECTOBBIX 33/[aHMi 110 XUMUK: yueDd. nocobue juis eTy/1. YUpekaeHuii cpe.
npod. obpazoanus. — M., 2014,

Konemanmunoe B.M., Peszanos A. I'., @adeesa E. O. buonorus: yueOHUK Julsd CTYL. YIPEKACHHUI CPET,
ripod. obpazosanus / oy pes. B. M. Koncrantunosa. — M., 2014.



Hemuenro K. 2. ®usuka B cxemax u rabiunax. — M., 2014,

Camoimenro I1. H. ®usuka ais npodeccuii U cienuaibHOCTEH COMUaTbHO-IKOHOMHYECKOTO H
ryMaHUTapHOTO npoduieii: yueOHUK I CTYA. yupexacHuit cpe. npod. obpazosanus. — M., 2014.
Camotrrenrxo 1. H. CoopHUK 3a71a4 110 pU3nKe JuUist npoeccuii U crielimalibHocTei copaibuo-
KOHOMHYECKOI'0 H T'YMaHUTApHOro npoduieit: yued. mocobue ist CTy 1. YUpeKIeHUH cpejl. npod.
obpazopanus. — M., 2014.

XHUMHUS: 3JIEKTPOHHBIN yueOHO-MeToiuyecKuil koMmiuieke. — M., 2014,

Mg npenonasarenei

Camoiuenrxo I1. H. Teopust u MeToauka o0yueHus Gpusuke: yued. nocobue Juis npenojiaBareiieii ccys3os.
— M., 2010.

Hvun B. A., Kyopasyee B. B. Uctopust u metojonorus ¢puszuxu. — M., 2014,

Tabpuensn O. C., Heicosa I'. I'. Xumus: kHUTa JUIs Ipeniofasaresis: yued.-Meto]1. nocodue. —M., 2014.
buonorus: B 2 1./ nox pexn. H. B. Apbiruna. — M., 2007, 2010.

buonorus. PyKoBoJCTBO K npakTUUecKUM 3aHaTusM / o pea. B. B. Mapkunoi. — M., 2010.

Hurepuer-pecypcesl

www. class-fizika. nard. ru («Kacc!nast mocka [uist mo603HaTeIbHBIX »).

www. physiks. nad/ ru («®wu3nka B aHUMAIHSIX »).

www. interneturok. ru («Bujeoypoku 1o mpeamMeram MKOILHON TPOorpaMMbI»).

www. chemistry-chemists. com/ index. html (asexTpoHubIi MypHAT « XUMUKH ¥ XUMHUSI»).

www. pvg. mk. ru (onumnuana «lTokopu BopoGbeBbl ropbi»).

www. hemi. wallst. ru («Xumus. O6pazoBaTeabHbIil CAUT I NIKOTBHUKOBY).

www. alhimikov. net (OOpa3oBareNbHBIH caiiT Jyist HIKOJILHUKORB).

www. chem. msu. su (D1ekTpoHHas OHOIMOTEKA 10 XHUMUH).

www. hvsh. ru (KypHall « XHMHS B IIKOJE ).

www. hij. ru (GkypHaT « XUMHS ¥ KUZHBY).

www. biology. asvu. ru (Best Gnosiorus. CoppeMernast OHONOTHS, CTATHH, HOBOCTH, OMOIHOTEKA).
www. window. edu. ru/ window (Ejunoe oxHo jloctyna Kk o0pazorareiibHbIM pecypeam MuTteprera
110 OHOJIOTHUN). '



Peuenzus
Ha pabouyro IpPorpaMMy JUCIHILINHEI
OV 16 08 EcrectBo3Hanue
Ang cnenuanpHocty 46.02.01 JlokymenTannorsoe obecnedeHue YIpaBieHns H apXHBOBE/ICHHE

Coneprxanve mporpaMMbl 110 AHCHMIUIHHE  «ECTECTBO3ZHAHME» COOTBETCTBYET
TpeboBanuAM  (ejepanbHOro  006pa30BATENBHOTO  CTaHIAPTA, COBPEMEHHOMY YPOBHIO H
TEHJEHLHAM Pa3BUTHs HAYKH ¥ MPOU3BOJICTRA.

B nporpaMmy BKJIIOYEHO cozepikaHue, HANPaBICHHOE HAa (JOPMHUPOBAHHE y CTYIEHTOB
KOMICTCHIMA, HCOOXO0MMBIX U1 KadecTreHHOro oceoenust OITOIT CIIO Ha Gase OCHOBHOTO
00HIero 00pa3oBaHus ¢ NOMyIEHUEM CPesHero obIero 06pasoBaHys; IPOrPaMMbl IIOATOTOBKH
KBa/IM(PUUMPOBAHHBIX PaboYMX, CIyKAIUX; NPOrPAMMB] HOATOTOBKH CIEIHATACTOR CpeHero
3BEHa.

Comepxanue mporpaMMBbI IO JHUCIHINIMHE BKIIOYAeT B ceOsi OCHOBHEBIE CBEICHHS IO
paznenam: (pmsuka, XxuMMHS, OHONOTHS, COOTBETCTBYET COBPEMEHHOMY YpPOBHIO
CCTECTBEHHOHAYUHBIX 3HAHWM, BKIIOYAET B ce0s TEOPETUYECKHE W IPUKIAIHBIE OCHOBEI
CCTCCTBO3HAHMSL. 3aMETHOE MECTO B MPOTrpaMMe 3aHHMAIOT WHTErPUPYIOLINE, MEKIPEIMETHEIE
MICH M TeMBL. OTO, B NEPBYIO OYepe/lb, COIECPXKAaHHE, OCBELIAIONIEE ECTECTBEHHOHAYUHYIO
KapTHHY MUPa, aTOMHO-MOJICKYJIAPHOE CTPOECHHE BEILECTBA, NPEBPAIleHHe YHEPTHH, YeloBeKa
KaK OMOJIOTMYECKMH OPraHHM3M U ¢ TOUKH 3PEHHH €ro XMMHUECKOTO COCTARA, & TAKIKE BOIIPOCHI
OKOJIOTHUH,

[Iporpammoii mpesycMOTPEHO BBIMOIHEHHE IPAKTHYECKUX U CaMOCTOSTENBHBIX 3a/laHuUiH
CTYICHTAaMH, JUIs IOBBIIICHUS YPOBHS 3HaHUH M TIPHOOpETeHHs NPaKTHYECKHX YMeHHi H
HaBBIKOB.

CrpykTypa mpoOrpaMMEI COOTBETCTBYET COBPEMEHHBIM TpeGopanusM, CoepikaHue
Ka)K[I0T0 ee 2JIeMeHTa pa3zpadoTaHo ¢ JOCTATOYHOM CTEIIeHbIO MTOJHOTH U 3aKOHUYSHHOCTH,

B nporpamme cdopmynupoansl TpeGOBaHHS K 3HAHHAM M YMEHHSM CTYAEHTOB IO
KKIOMY pasJieny.

Takum obpasom, peuensupyemas pafouasi mporpaMma COJIEpP)KHT Bce HeoOXOMHMEIS

3/IEMEHTBI PEKOMEH/IYEMOH CTPYKTYPEL
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Penensus
Ha pabovyro IPOrpaMMy JTUCIMILIHHEL
OV]I6 08 EcTecTBO3HaHME
ans eneuraneioetn 46.02.01 HokymenTaiuontnoe ofecreueHue ypaBieHHs ¥ apXHBOBEICHHE

Cozepkanne  nporpamMMbl MO JUCHMILIMHE  «EcTecTBO3HAHHEN COOTBETCTBYET
TpeboBaHuIM  (esiepaibHOro  00pa3oBaTeNLHOTO — CTaHapTa, COBPEMEHHOMY YpPOBHIO H
TEHICHIIMAM Pa3BHTHsI HAYKH U IIPOU3BOJICTBA.

Coneprxanue IpOrpaMMbl 10 THCHHILIHHE BKIIOYAET B ce6s OCHOBHEIE TEOPHH HayK# 0
KH3HU, METO/BI IO3HAHUSA M NPe0Opa3soBaHus XKMBBIX CHCTEM. Pazjienbl mporpaMMEl coziepikar
OCHOBHBIE Pa3JeNbl (PU3UKH, XUMHH U OHOJIOTHH.

CucreMaTnyeckuif Kype eCTeCTBO3HAHHMS 00NamaeT BHYTpPEHHEH JIOTHKOH, CBA3aHHOM C
npoblieMOR  venoBeka M  €ro OTHOLUICHMEM K MPHPOAE, a TaKKe C topmupoBaHEEM
MHPOBO33PCHUA,  SKONOTHYECKUM  00pa3oBaHMEM, CIIOCOOHOCTBIO Pa3BHTHS  MBIIIICHHS,
MHTEpECa M CKIOHHOCTIM B 00JIACTH €CTEeCTBO3HAHMS.

[IporpaMMoii npe/lycMOTPEHO BBIMOJIHEHHE IPAKTHUECKHX H CAMOCTOATENbHBIX 34 aH i
cryaeHTamMu. HeoOXOAHMMBIH MUHMMYM 3HAHMH YMCHHI U HABBIKOB CTYAEHTOB COOTBETCTBYET
00513aTeIbHOMY MHHHUMYMY — CONEP)KAaHHsSl CpejHero (MOJHOro) ofmiero o6pasoBaHHA B
oOpasoBaTenbHOM 00nacT «EcTecTBO3HAHMEY.

CIpykTypa TpoOrpaMMbl COOTBETCTBYET COBPEMEHHBIM TpeGopanuaM. CoJepikaHie
KaKIOro €€ 3JieMeHTa pa3pabOoTaHO ¢ JOCTATOYHOM CTENEHBIO IOJIHOTH! H 3aKOHYSHHOCTH,

llosicHuTenbHas 3anMcka pacKphIBAeT BeJyNIME MENM IPOrPAMMBI, BKIOUAaeT B cebs

KPaTKylo XapakTepHCTHKY €€ IPeJIMETHOTO cojepkanus. [IporpamMma BKﬂfoqaeT B cebs ckaroe
ColleplkaHHe OCHOBHBIX 3HAHHH, KOTOPBIMH JIOJI)KEH OBJIANETh CTYIEHT.

Takum obpasom, penensupyemas paGodas nporpaMma COIEPHKHT BCE HEOOXOIUMEIE

MJIEMEHTBI PEKOMEHYEMOH CTPYKTYpPBI, 00J1a/1aeT I0CTaTOYHOM OMHOTOH H 3aKOHYEHHOCTHIO.

€RBHA — YUuTes GHoorui-xumur MBOY COLLL
KBATHGUKALMS 110 JIUIIOMY: YUHTETb XHMHH
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