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Pabouas nporpamma paspabortana Ha OCHOBE MPHUMEpPHOH IporpaMMEl 001e00pa3oBaTenbHOM
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obpa3zoBanus ¢ MoJydeHHeM cpeHero obimero obpazoanmusi, npotokoa Ne 3 ot 21 urons 2015 r.
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Penensus
~ Ha paboyylo IporpaMMy JUCIUILIAHBL
OVY 16 06 EcrecTBo3nanue
i cnennanbHocty 44.02.02 [penonaBamie B HAYaIbHBIX KIaccax

Conepikanne  mporpamMmel 10 aucnmiuiuHe  «ECTECTBO3HAHME»  COOTBETCTBYET
TpeboBaHEsIM  (erepanbHOro  00pa3oBaTENBHOTO CTAHAAPTA, COBPEMEHHOMY YPOBHIO U
TCHICHIIMAM Pa3BUTHS HAYKH U IIPOU3BOJICTBA.

B mporpamMmy BKIIOUEHO COzepikaHie, HApPABICHHOE HA (JOPMHPOBAHHE y CTYICHTOB
KOMIICTEHITHH, HEOOXOMUMBIX JUisd KauecTBeHHOro oceoeHns OITOIT CITO ua 6asze 0CHOBHOTO
0011ero 06pasoBaHus ¢ MOJTYUEHHEM CPEIHEro 06Iero o6pa3oBaHus; IPOrPaMMEI TOATOTOBKH
KBaIH(QHIMPOBAHHBIX PabOYNX, CIy)KAIIHX; POIPAMMEI IOATOTOBKH CIIEITHAIHMCTOB CPEIHETO
3BCHA.

Conep:anue IIporpaMMbl IO JHCLHILIMHE BKIIOYACT B ce0s OCHOBHBIE CBEICHHS II0
pasnenam: husuka, Xumud, OMONOTHS, COOTBETCTBYET COBPEMEHHOMY  YPOBHIO
€CTCCTBEHHOHAYYHBIX 3HAHWH, BKIIOYAaeT B ce0i TEOpeTHYeCKHe W IPHKJIAJHBIE OCHOBEI
€CTECTBO3HAHHA. 3aMETHOE MECTO B IIPOTpaMMe 3aHUMAIOT HHTETPHPYIOIIHE, MEKIIPEIMETHEIE
HJICH U TeMBL IJTO, B IEPBYIO OYEpeNb, COACPIKAHHE, OCBENIAIOIIEE ECTECTBEHHOHAYYHYIO
KapTHHY MHpa, aTOMHO-MOJICKYJIIPHOE CTPOEHHE BEIIECTBA, IIPEBpAIlleHHe YHEPrUH, YeTIoBeKa
KaK OMOJIOTHYECKHE OPraHu3M M ¢ TOUKH 3PCHHUs €0 XUMHYECKOTO COCTaBa, a TAKKe BONPOCHI
9KOJIOTHH.

[Iporpammoii IpesycMOTPEHO BBIIOIHEHHE MIPAKTHYECKHX H CAMOCTOSTENbHBIX 3aJaHHil
CTYNCHTaMHM, ULl IOBBIEHHS YPOBHs 3HAHMM M TPHOOPETEHUsS! HPAKTHUCCKHX YMEHHH H
HaBBIKOB.

CrpykTypa nporpamMMBl COOTBETCTBYET COBpeMEHHBIM TpeboBanuam. CojepiaHue
KaKJIOr0 €€ dIIeMEHTa pa3paboTaHo ¢ JOCTATOYHON CTENEHBIO TOJHOTHL M 3aKOHYSHHOCTH.

B nporpamme chopmynupoBansl TpeGoBaHWS K 3HAHMAM H YMEHMSM CTY/IEHTOB IIO
KaXJIOMy pa3zeny.

Takum oOpasom, peleHsupyeMas pabodas Iporpamma COJEPKHT BCe HEOOXOUMEIS

3JIEMEHTHI PEKOMEHIYEMOH CTPYKTYPHL.

[ @enopOB_Ha, npenogasarens [BIIOY KK VCIIK, kBanudukamms 1mo ARIIOMY:
Wkn AT s/




» Pernensus
Ha pabovyIo IPOrpaMMy AHUCIIUILIHHEL
OVY]16 06 EctectBo3HaHME
g cnennanbrocT - 44.02.02 Tlpenosasanue B HAYAIBHBIX KIIACCAX

CozepkaHue  1porpaMMmbl M0 JUCHHIVIMHE  «ECTECTBOIHAHME COOTBETCTBYET
TpeboBanusM  (esepanbHOro  06pa3oBaTeIbLHOrO CTangapra, COBPEMEHHOMY YpPOBHIO H
TCHAEHUMSIM Pa3BUTHS HAYKH U IIPOU3BOICTBA.

Coneprxanue MpOrpaMMEL 110 UCIUIUTHHE BKIIOYAET B ceGsi OCHOBHbIC TEOPHH HAYKH O
KU3HH, MCTOMBI IIO3HAHUSL M IMPeoOpa3oBaHMs KMBBIX CHCTEM. Passesl IIPOrPaMMBI COJIEPIKAT
OCHOBHBIE pasfiebl (HU3HKH, XUMHH U OHOJIOTHH.

CHcTeMaTHYeCKHH Kype ecTeCTBO3HAHUS 06JanaeT BHYTPEHHEH JIOTHKOH, CBA3aHHOI ¢
npo0ieMol  4YenoBeKa M €ro OTHOIIEHHEM K IIpUpoze, a Takke ¢ (opMHpoOBaHHEM
MHPOBO33PCHUA,  SKOJIOTMYECKHUM  00pasoOBaHHEM, CIIOCOOHOCTBIO  Pa3sBHTHUS MBEIIIJIEHHS,
MHTEpEeCa U CKJIOHHOCTAM B 00JIaCTH €CTECTBO3HAHHSI.

[Iporpammoii npeaycMoTpeHo BhIMoNHEHHE NPAKTHYECKHX H CAMOCTOSTEILHEIX 3aJaHui
cryacHTaMu. HeoOX0AMMBIH MHHUMYM 3HAHHH YMEHHH H HABBIKOB CTYACHTOB COOTBETCTBYET
0053aTEbHOMY MHHHMYMY  COJEpIKAHHS cpepnero (momHoro) obmero o6pa3oBaHHS B
o0pasoBaTenbHOIT 06acTu «EcTecTBO3HAHKEY.

CTpyKkTypa IIpOTpaMMEI COOTBETCTBYET COBpeMEHHEIM TpeboBanusM. Comepikanue
KaXIO0ro e€ sjeMeHTa paspaboTaHO ¢ ZOCTATOYHOH CTEHEHBIO MOMHOTHI M 3aKOHYCHHOCTH,

[losicHuTenpHAs 3ammcka packphIBaeT BEAyIIHE ICIH IpOrpaMMBbl, BKIIOYAeT B cebs
KPaTKyro XapakTepucTUKy €€ NpeMETHOro cofiepkaHus. [IporpaMma BKIIFOUAeT B cebs cKaToe
COZICPKAHHE OCHOBHBIX 3HAHUH, KOTOPBIMH JI0JDKEH OBJIAJETh CTYICHT.

Takum obpasom, peneHsupyemas paGouas [IporpaMMa COIEpIKUT BCe HEO0OXOIAUMBIE

ANEMCHTBI PEKOMEHYEeMOH CTPYKTYPEI, 00J1aJaeT JOCTATOYHON MOJHOTOM M 3aKOHYEHHOCTRIO.

o] uMeHH
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[TossicHUTENIBHAS 3aITMCKA

[Iporpamma  obmeoOpazoBarenbcHoit  yueOHo#  mucimmumael  «EcTecTBo3HaHHE»
npefHasHadeHa [T U3YYCHHS ECTECTBO3HAHHS B MPO(ECCHOHANLHLIX 00pa3oBaTelbHBIX
OpraHu3anydx, peaa3ylomux ob0pa3oBaTeNIbLHYIO IporpaMMy cpeanero odmero obpa3oBaHus B
npejesiax 0CBOCHUs OCHOBHOM npodeccHoHalibHON oOpazosaTenbHoi mporpaMMel CITO (OITOIT
CIIO) na Oaze ocHoBHOro o0miero oOpazoBaHusi, NPH TOJrOTOBKE KBATH()HUIMPOBAHHBIX
paboumx, CIyKalux, CIeNAaTMCTOR CPETHErO 3BEHA.

ITporpamma pazpaborana Ha ocHoBe Tpebosanuit ®I'OC cpemnero obmero odpazoBaHus,
IPENBIBIIEMEIX K CTPYKTYPE, CONEPIKAHHIO M PE3yNbTaTaM OCBOCHHS yIeOHOH MUCIUIITHHEI
«EcTecTBO3HAHHE», B COOTBETCTBHH C PEKOMEHIAIIMAMHU 110 OpTaHU3AMH [TOTYIECHHs CPEIHETO
obmero oOpa3zoBanus B IpelenaX OCBOCHHMs 00pa3oBaTENLHBIX IIPOrpaMM  CPETHETO
npodeccuonanbHoro obpaszoBanuss Ha ©ase ocHoBHOro oOmero o0pa3oBaHHSA € yYETOM
TpeboBanuii QellepallbHBIX TOCYJAapPCTBEHHBIX 00pazoBaTelbHEIX CTAHAAPTOB M IOTydaeMOM
mpodeccHn WM CHEIUaNbHOCTH CcpeiHero mnpodeccHoHaibHOro obpa3oBaHus (IUCBMO
JlenapraMenTa rocy/IapCTBEHHOH TOMUTHKA B cdepe moarorosku pabounx xagpos u IO
MunobpHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanune nporpaMMsl «ECTECTBO3HAHME) HAIPABIECHO HA JOCTHXKEHHE CIIEAYIOLIHX
LIeJIeH:

* OCBOGHHME 3HAHHMH O COBPEMEHHOH €eCTeCTBEHHO-HAy4YHOH KapTHHE MHPa H METOHax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO ¢ Haubolee BaXHBIMH HAEAMH U JIOCTHXKECHHSIMH
€CTECTBO3HAHMSI, OKA3aBIIHMH OIIPEAEISIONIee BINIHAE Ha PA3BUTHE TEXHUKU U TEXHOJIOIHH;

* OBJQJICHAE YMEHMSAMH IIPUMEHATH IIOJyYeHHBIC 3HAHMS JUIs OOBACHEHHS SBICHHUIL
OKpPY)KAIOIIero MHUpa, BOCHPHATHS HHPOPMAIIHH €CTECTBEHHO-HAYYHOrO M NPo(d)eCCHOHAINEHO
3HAUUMOTO COJEPIKAHMS; DPA3BUTHE UHTEIEKTYyalIbHBIX, TBOPYECKUX CHOCOOHOCTEH H
KPUTHYSCKOTO MBIIUICHHS B XOJE IIPOBEICHHS IMPOCTEHIINX HCCICNOBAaHUH, aHaIM3a SBJICHU,
BOCHPHATHS U UHTEPIIPETALIMH €CTECTBEHHO-HayYHOH HH(OpMaLHH;

* BoCHIUTAHHE YOEKIESHHOCTH B BO3MOIKHOCTH ITO3HAHMS 3aKOHHOM IIPUPOABI H HCIOIb30BaHHI
JOCTHYKEHUH eCTeCTBEHHBIX HAYK JUIS PA3BHTHS [UBIJIN3AIUE U IOBLIIICHUS KAUeCTBa )KU3HH;

* [PUMEHEHHE eCTeCTBEHHO-HAYYHBIX 3HAHWH B NPO(PECCHOHANBHOH NEATENbHOCTH U
[OBCEJHEBHOM JKM3HM Jyisi oOecriedeHus: O€30MACHOCTH KU3HEAEATCIBHOCTH; TPaMOTHOIO
HCTOJIB30BAHHUS COBPEMEHHBIX TEXHOJIOIMH; OXpaHbl 3/I0pOBbsl, OKPYKalOIeH CpeIbl.

B mporpamMmy BKIIOYEHO COACp)KaHWE, HANpaBICHHOE Ha ()OPMHUPOBAHUE Yy CTYIEHTOB
KOMITETEHIIHH, HeoOXomuMbIX st kadyecTseHHOro ocsoenus OITOIT CITO na Ga3e ocHOBHOTO
00miero 0b6pa3oBaHus ¢ MOTydYeHHEM cpeJHero odmero oOpazoBaHus; IPOrPaMMBI IIOATOTOBKH
KBATH(HUIHPOBAHHEIX pabOYHX, CIYXKANIUX; IPOrpaMMBEI IIOATOTOBKH CIIEIIHAIHCTOB CPEJHETO
sgena (ITITIKPC, TITICC3).

[lpn peanuzanum  copepxaHus  oOmieoOpazoBaTeNbHON — y4eOHOH — THCHUILIHHEI

«Ecrecrosznanue» B mpemenax ocsoeHus OIIOII CIIO na Ga3e ocHoBHOro oO0IIEro
obpasoBanus ¢ noy4denueM cpeziero obmero odpasopamnus (IIIIKPC, IITICC3) makcumanbHas
yueOHast Harpy3ka 00y4aronmxcs cOCTaBIseT:
e mo cremuansHocTIM  CITO  COIMaNPHO-9KOHOMHYECKOT0 M T'yMaHHTapHOro Ipoduiei
npoeccroHanbHOr0 obpazoBaHust — 162 yaca, U3 HuUX oOsA3aTeNnpHas ayJAMTOpHAs Harpyska
oOyuaromuxcs — 108 wacoB, BKIIOYAs NPaKTHYECKHE 3aHATHS — 36 4acoB, BHEAyIUTOPHAS
caMoCTOsATeIbHAS paboTa CTyIeHTOB — 54 yaca.



Ob1ras xapakTepucTika yaeGHOM MUCIHIIIMHEL «EcrecTBO3HaHNEY

Ecrectposmanne — mayka o sBieHmsx u 3akoHax npuponsl. Cospemenmnoe
CCTECTBO3HAHUE BKIIIOYAET MHOMKECTBO CCTECTBCHHOHAYYHEIX OTpAC/Ieif, H3 KOTOPHIX HauGoIee
BOKHBIMH SIBJIAIOTCS (H3HKa, XHMHS U GHoorus. OHO OXBATBIBAET HIIPOKHUI CHIEKTP BOIPOCOR
0 pasHOOOPa3HBIX CBOMCTBAX 0OBEKTOR UPHPO/IBI, KOTOPEIE MOJKHO PacCMaTpHBAaTh KAK eHHOE
Lenoe.

Ectecrrennonayynbie 3HAHNS, 0CHOBAHHEIE HA HIX TEXHOJIOTHH (POPMHUPYIOT HOBBI
obpas  skuzHM.  BBICOKOOGPa3OBaHHBIN  Yeiopex HC MOMET JHCTAHIHPOBATECS  OT
(GynmameHTANBHEIX 3HAHWE 06 OKpYKalOIIEM MHpE, HE PHUCKYS OKa3aThesi OECIIOMOLIHBIM B
npodeccHoHanbHON  festensHocTH.  JlIoGoe [ICPCHOCKTHBHOE HaNpaBlIEHHE eSATeIbHOCTH
YCJIOBCKa TPAMO WJIM KOCBEHHO CBSI3aHO C HOBOI MaTepuanbHON 06a30d U HOBBIMH
TCXHONOTUAMH, ¥ 3HAHHE MX CCTECTBEHHOHAYYHOM CYIIHOCTH — 3aKOH ycrexa.,

EcrectBosnanue —  HeoThemmemas COCTABNIAIOMAS  KYJBTYPBL:  ONpPEIEIsis
MHPOBO33PEHHE HYEJIOBEKA, OHO NPOHHMKAET W B TYMaHUTapHYIO cdepy, H B OOLIECTBEHHYIO
JKH3HB.,

Panuonansmumrii CCTCCTBCHHOHAYYHBIH  MeTO[, C(OpMHpOBaBIHiics B pamkax
CCTCCTBCHHBIX  HayK, O00pasyeT —ecTeCTBEHHOHAYYHYIO KapTHHy MHpa, HEKoe 00pasHo-
¢unocodekoe 0606mEnHE HAYYHBIX 3HAHHIL.

OCHOBY €CTECTBO3HAHMS IIpeJiCTaBIsAeT (usuka — Hayka o mnpupoze, H3y4aromas
Haubolce BaXKHEIE ABJIEHMS, 3aKOHBI H CBOHCTRA MarepuajgbHOrO MHpa. B dusmke
YCTAHABIHBAIOTCS YHUBEPCAIBHEIE 3aKOHbI, CIPAaBEIJIHBOCTD KOTOPBIX IIOATBEPXKOAECTCS He
TONBKO B 3EMHBIX YCIIOBHAX M B OKOJO3EMHBIX IIPOCTPaHCTBAaX, HO U BO Bcel Bceenennoii. B
9TOM 3aKJTIOIAETCA OLMH U3 CYIIECTBEHHBIX IPH3HAKOB (usuxn kak GpynnamMenTaNBHOM HayKH.
Dusuka 3aHEMaeT 0co60e MeCTO CPEIH CCTECTBEHHEIX HAYK, II09TOMY €€ NPHHATO CUHTATh
JHJIEPOM €CTECTBO3HAHHS,

EcrectBosnanue kak Hayka o ABIEHHAX 1 3aKOHAax IPHPOIBI BKIIIOYAET TAKXKE OJHY H3
BaXXHEHINHUX oTpacieil — XuMuio.

XuMHs — HayKa 0 BelIECTBax, HX COCTABE, CTPOCHHUH, CBOMCTBAX, IIpolieccax mpe-
BPalCHUSA, HCIOIL30BAHHH 3aKOHOB XHMHH B IPAKTHYECKOH NS TEILHOCTH MoJIeH, B
CO3/IaHHH HOBBIX MATEPHAJIOB.

Buonorus — cocrasnas wacts ecrecTro3HAHMS. DToO HayKa o xHBOH 1pupoje. OHa
H3Y1aceT paCTUTENBHbIH, JKUBOTHEIH MUP H YeNOoBeKa, HCIIOJIE3YS KaK COOCTBEHHBIE METOIEL,

TaK 1 MCTOIB! APYTHX HAyK, B YACTHOCTH (DH3HKH, XUMHH M MATEMATHKI: HaOmoneHwusI,
9KCICPHMEHTBI, HCCIIEJ0BAHHUS C IIOMOLIBIO CBETOBOIO H SJICKTPOHHOTO MHKPOCKOIIA, 06paboTKy
CTATHCTHICCKUX TAHHBIX METOJAMH MAaTEMaTHYECKOH CTATUCTHKY 1 Ip. buomorus

BLIABJ/ISICT 3aKOHOMEPHOCTH, IMPUCYINHE KH3HH BO BCEX ee IPOABICHHSAX, B TOM YHCIE 00MeH
BCIIECTB, pOCT, pasMHOMKEHHE, HACIEICTBEHHOCTh, H3MEHIUBOCTD, 9BOJIIOLIHIO H JP.

B Ipo(ecCHOHAIEHBIX o0paszoBaTeNbHbBIX OpraHu3anusix, peanu3yIomux
00pasoBaTeNbHyIO IPOrpaMMy CpemHero obuiero o6pasosanus B npegenax ocsoerus OIIOILI
CIIO ma 6ase ocHOBHOro o6mero o0pasoBaHus, H3ydaeTcs HHTErPUPOBaHHAS y4eOHas
Aucinninba «EctecTBosHanme», BKIOUaromas TpH pasjiena, oOanarollHe OTHOCHTEIbHOIR
CaMOCTOATCIIBHOCTRIO M LENOCTHOCTEI0 — «DH3HKay, «Xumusy, «Buonmorusy — uro He
HAPYIIACT MPUBELIYHYIO JIOTHKY €CTECTBEHHOHAYYHOTO 00pa3oBaHHsI CTYICHTOB.

IIpu ocBoeHun npodeccuit CI10 u cnermansrocteii CIIO COIMANBHO-OKOHOMHYECKOI'0
H TYMaHHTapHOTO Ipoduiei mpodeccHoHaIbHOr0 00pa30BaHHs €CTECTBO3HAHME H3yYaeTCsl Ha
6asosom yposre ®I'OC cpexrero obmrero 00pa3oBaHus ¢ ydeToM CHenu(pHUKH 0CBaHBAEMOM
IPO(ECCHH WIIH CIIeIHATbHOCTH.

OTO BBIPAXKACTCS B COMCPIKAHUH 00y4YeHus, KOJIMYECTBE YacoB, BEIEIICMBIX Ha
H3YUCHHC OT/IENIBHEIX TEM NPOTrPaMMBEL, TIIyOHHE HX OCBOCHHUS obyJaronmmucs, ooseMe
H XdpakTepe MNPpakTHYECKUX 3aHATHH, BHIax BHEAyJUTOPHOH C€aMOCTOATENbHOM paGoTEI
CTY/ICHTOB,



-

B nporecce peanm3aldl CoJEpKaHHs y4eOHOM JHCIMIUIMHBL «ECTECTBO3HAHHEY
3HAYEMO H3yueHHe paziena « Pu3nuKay, KOTOPbIi BHOCHT CYIIECTBCHHBIH BKIIA( B CHCTEMY
3HaHHIT 06 OKPYKAIOIIEM MEpPE. DTOT Pas/iel SIBISIETCA CHCTEMO0OPasyIOIHM IS APYTHX
pasenos yueOHOM JUCIUIIIHHEL, TTOCKOIBKY (QU3MYECKUE 3aKOHBI JIEKAT B OCHOBE COJCPIKAHMA
KYPCOB XUMHH ¥ OHOJIOTHH.

[Ipy w3yuenuu yd4eOHOrO MaTepuala [0 XHMHH H OHMOJOTHH LEnecoobpasHo
AKIICHTHPOBATh BHHMAaHHE OOYYAIOIMXCsl HA JKM3HEHHO BAXKHBIX O0BEKTax IPHPOILI H
opranusMe uejioBeka. J1o ruppocdepa, artmochepa u duocdepa, KOTOpbie paccMaTpPUBAIOTCS €
TOYKH 3PEHHs] XHMHUUECKHX COCTABOB ¥ CBOMCTB, MX 3HAYCHHU [T XKH3HE/IEATENLHOCTH JIOJCH,
HTO COJEPIKAHME, OCBEIIAIOIIEee POJIh BaKHEHIINX XUMHUECKHAX JJICMEHTOR B OPraHH3Me
YelI0BeKa, BOIPOCHI OXPAHbI 37I0POBESI, MPOGHITAKTHKH 3a00I€BaHUA H BPE/IHBIX IPHBEIYCEK,
[OCIIEACTBHI M3MEHEH sl Cpe/Ibl OOMTAHMUS YeI0BEKa JUI YEIOBEUCCKON IIHBHIIN3AIIHH.
3aMeTHOE MECTO B COJIepIKAHMN YIeOHOH TUCIUIUIMHBI 3aHUMAET yIeOHbIA MaTeprai, He
TONBKO  (OPMUPYIOLMIT €CTEeCTBEHHOHAYYHYIO KapTHHY MHpa y CTYIEHTOB, HO H
PACKPBIBAIOIIMI MPAKTHYECKOE 3HAUCHHE SCTECTBEHHOHAYYHBIX 3HAHUH BO BCeX cepax KU3HH
COBPEMEHHOI0 OGLIECTBA, B TOM UHCIIE B TyMaHUTapHOH cdepe.

B menmoM yueGnas qucnpminaa «EcTecTBO3HAHHE, B COAEPKAHMU KOTOPOH BEAYIIUM
KOMIIOHEHTOM SBIISIOTCS HaydHble 3HAHHA W Hay4HBle METOABI IIO3HAHMs, IO3BOJACT
copMHPOBATE Y 06YUAIONIHXCS [EJIOCTHYIO ECTECTBEHHOHAYYHYIO KApTHHY MUPA, IPOOYAHTH
y HHX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIIEHHE K H3y4acMOMY MaTepraiy, TOTOBHOCTh K
BEIOOPY JEHCTBHI OMPEICTICHHON HANPABIEHHOCTH, YMEHAC KPUTHIECKH OLICHUBATL CBOU
U Uy’)Kue JeHCTBHS W IOCTYIIKH.

VuTerpupoBaHHoe cofepikaHue yuyeOHOH JUCIMIUIMHBI [03BOJACT IIPETIOAABATEIIAM
(usnkm, XuMuY 1 GHOJIOTHE COBMECTHO OPraHM30BaTh M3yICHUE €CTECTBO3HAHMSA, HCIIOJIB3Y
HMMEOIHECH YACTHBIC METOIMKH IIPEIIOIaBAHuUs IIpeIMeTa.

Wayuyenwe  obuieobpasoBaTenbHoil — ydeOHOH — mucmuruinHbl  «ECTeCTBO3HAHME)
3aBepIIaeTCs IOZBe/leHHeM HTOroB B (Qopme nuddepeHIHpOBaHHOrO 3a4eTa B paMKax
[IPOMEKYTOUHON aTTeCTallMd CTYACHTOB B mpoiecce ocsoenus ocuosHoi OIIOII CIIO c
nonydenreM cpearero obero oopasosanus (IIIKPC, ITICC3).

MecTo yueOHOM TUCIUIIMHEL B y4eOHOM ILTaHe

VyeOuas mucuuuHa «ECTecTBO3HAHIE) SBISETCS YIeOHBIM IIPEAMETOM 10 BEIOOPY
13 06s3aTelbHOM mpeMeTHol ob6mactu «Berectenmsie Hayku» OI'OC cpemnero obuiero
obpa3zoBaHHsl.

B mpod)ecCHOHANBHBIX 00pa3oBaTeIbHBIX OpraHu3anusix, peaNn3yIomux
06pazoBaTeNbHYIO MPOrpaMMy cpejiHero obuiero obpazoBaHus B IPEAENaX OCBOCHUSL OIIOII
CIIO ma Gaze ocHOBHOTO o6mero obpasoBamis, ydeOHas JUCIMIUIMHA «ECTECTBO3HAHHE)
u3ydaercsa B obmeo6pazosarensHoM mukie yueoHoro miana OITOLL CIIO Ha 6ase ocHOBHOTO
0611ero 06pasoBaHms ¢ HOTyUeHHEM cpeHero obmero obpasosanus (IIIIKPC, [IICC3).

B yue6mbix mmanax [IIIKPC, IITICC3 mecto yueOHOH qmcnumumHbl «EcTecTBO3HAHUE
— B cocrase 0611e00pa3zoBaTeNLHEIX yIeOHBIX AHCIHIUINE IO BHIOOPY, pOPMUPYEMBIX H3
06s3aTeNLHEIX IpeaMeTHEIX obnacTeit ®TOC cpenmero obuiero obpaszoBanusl, s npodeccuit
CITO wm crermansrocteil CIIO cooTBeTCTBYIONIEro NpoQHIL IPo(hecCHOHATEHOTO
obOpazoBaHHs.

PesynpTaThl OCBOSHHUS YIeOHOM JUCIUILTHHBL

OcBoenne cojepskanust yueOHOH juciuIumHLl  «EcTecTBo3Hamme» —obecreduBacT
JIOCTHIKEHHE CTYIEHTaMH CIIeIYIOIHX Pe3yabTaToB:
** IUYHOCHIHBIX:
—— YCTOHUMBBIN HHTEPEC K HCTOPHH H JIOCTIKCHHAM B 00JIaCTH €CTCCTBEHHbIX HAYK,
qyBCTBO FOPIOCTH 3@ POCCHHCKHE €CTECTBEHHbIE HAYKH;



~— TOTOBHOCTH K IPOJO/UKEHHIO O0Pa3sOBaHHS, IOBBIICHHIO KBanu(HUKanyy B H30paHHOH
IPOYECCHOHANBHOM JESATENBHOCTH ¢ HCTOITb30BAHHEM 3HAHUH B O0JIACTH €CTECTBEHHBIX HAYK;
—— 00BEKTHBHOE OCO3HAHHUE 3HAYUMOCTH KOMIIETEHIHH B OGIACTH €CTECTBEHHBIX HAYK

AL YCIIOBEKA U OOINECTBA, YMEHHE HCIONB30BATE TEXHOIOIHUECKHE MOCTHOKEHHUS. B 00acTu
usnky, XUMHM, GHONOTHH [UTS MOBBIEHHS COOCTBEHHOTO HHTEJIEKTYalbHOTO pasBuTHs B
BIOpaHHOM IpodeccHOHaIBHON JIeSATeIBHOCTH,

~ YMCHHEC NIpOAHANM3HPOBATE TEXHOTCHHEBIE HOCNIEACTBHS JUL OKpYKarolei cpejpl, OLITOROIT
H TIPOU3BOACTBEHHOM JIEATEIPHOCTH YeIOBeKa;

~~ TOTOBHOCTH CaMOCTOSTENILHO JIOOLIBATH HOBBIE IS cebs €CTECTBEHHO-HAYYHBIC 3HAHUS C
HCIOJIE30BAHIEM JULST 3TOIO HOCTYIHBIX HCTOYHUKOB HH(DOPMAITHIL

~ _YMCHHE yIpaBILITE CBOSH MO3HABATEFHON NESTENBHOCTEIO, IPOBOJHUTE CAMOOIICHKY YPOBHS
COOCTBEHHOTO HHTENEKTYAIEHOTO pa3sBUTHS;

~ YMCHHE BLICTpanBaTh KOHCTPYKTHBHEIC B3aHMOOTHOIICHHUS B KOMAHIIE 110 PEIIEHHIO 00IIHX
3a11a9 B 00/1aCTH €CTECTBO3HAHMS,

** MeManpeomMemmox:

~ OBIANICHHE YMCHUAMH M HABBIKAMH DPa3lIHYHBIX BHJIOB MO3HABATELHOL MESATENILHOCTH JIJIst
H3YYCHHUA PasHBIX CTOPOH OKPYKAKOILETO €CTeCTBEHHOrO MHpa;

~ TIPAMCHCHHE OCHOBHBIX METOJIOB IIO3HaHMs (HabIIOICHHS, HAY4HOIO 3KCIEPHMEHTa) UL
M3YHUCHHS PA3THIHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHEI MHpPa, ¢ KOTOPHIMH BO3HHKAET
HEOOXOMMOCTE CTAalIKUBATECH B npodeccHonanbHOM chepe;

~~ YMCHUE OTIPENEsATh UK U 3a/ja4M JIEATCIBHOCTH, BEIGHPATH CpeJicTBa ISl UX JOCTHIKEHUS
Ha IIPaKTHKE;

T YMCHHC HCIOJb30BaTh Ppa3HMYHBIC HCTOYHHKH VIS HOIIy4YeHHsI eCTEeCTBEHHO-HAYYHOI
HH(pOPMAIHK U OLIEHUBATE e AOCTOBCPHOCTD Il IOCTHIKEHHS OCTABJICHHBIX LENeH H 3a/au;

** IPEOMENIHbIX:

—= C()OPMHPOBAHHOCTD HPEeICTABIEHHH O LETIOCTHOH COBpeMeHHOIH €CTECTBEHHO-HAyYHOH
KapTHHC MHpa, NPHPOJE KaK €IMHOH LEeNOCTHON CHCTeMeE, B3aHMOCBI3H YEI0BEKa, IIPHPOIEI H
o0ImecTsa, IPOCTPaHCTBEHHO-BPEMEHHBIX MacIITabax Bcenennoii;

~~ PBIANCHHE 3HAHUAMH O HAaHOOJEE BAKHBIX OTKPBITHAX M JOCTIIKCHHSX B obmacti
CCTECTBO3HAHMS, IOBIHABILIKX HA 3BOJIFOLHUIO IPEICTABICHHI O IIPUPOJIE, Ha Pa3BUTHE TEXHUKH
H TEXHOJIOTHII;

~~ C()OPMHUPOBAHHOCTE YMEHHS IPHMEHSTH CCTECTBCHHO-HAYYHBIE 3HAHHSA I OOBACHEHUS
OKPYKaIOIUX SIBJICHHIA, COXpaHeHHs 30POBBA, obecrieueHus OesonacHocTH
KH3HEJEATEIILHOCTH, OepexHoro OTHOIICHHS K IIPUpPO/IE, PaIHOHATBHOIO
HPHPOZOTIONE30BAHUS, @ TAKIKE BBHIOTHEHHS POJIH TPAMOTHOTO noTpeduTesI;

—— CHOPMHPOBAHHOCTh TIPEACTABACHHH O HayYHOM METOZE IO3HAHMs HPHUPOJBI H CPENCTBAX
H3YHUCHUS MCraMHpa, MaKpOMHpa M MHKPOMHPA; BlaJIEHHE NpHEMAMH €CTEeCTBEHHO-HAYIHEIX
HaOIIFOIEHMH, OIIBITOB, HCCIIEIOBAHMI U OLCHKH AOCTOBEPHOCTH MOJIyYEHHBIX PE3YIILTATOB;

~~ BIAJICHHC NOHATMHHBIM allllapaToM eCTECTBEHHBIX HAyk, NIO3BOJISIOIIMM II03HABATH MHD,
YHaCTBOBATE B JHCKYCCHAX IO €CTECTBEHHO-HAYYHBIM BONPOCAM, HCIONb30OBATE pasnuyHbIe
UCTOYHHKH MH(OPMAIMH JUIS TOATOTOBKH COGCTBEHHBIX paboT, KPUTHYECKH OTHOCHTHCA K
coobienusam CMU, conepsxarmum Hay4HYIO HH(popManuIo;

—— C(OPMHPOBAHHOCTE yYMEHHMIT MOHHMATh 3HAYHMOCTE €CTECTBEHHO-HAYYHOTO 3HAHUS JUIS
KQKIOTO HEIOBEeKa HE3aBHCHUMO OT €ro NpoQecCHOHANBHOI AEATENLHOCTH, pa3nuyaTh (GaKTel 1
OLCHKH, CPaBHUBATH OICHOYHBIE BEIBOJBI, BHAETH HX CBS3b C KPHTEPHAMH OLEHOK M CBSI3b
KPHTEPHUCB C ONpEeNICHHON CUCTEMOH 1IEHHOCTE} .



Copneprkanue yaeOHON TUCHUIIMHEL
OU3NUKA
Beenenue

Ousnka — (yHJaMeHTANbHAs Hayka O TPHUPOJE. ECTeCTBEHHOHAYYHBIH METOJ
TIO3HAHMSI, €r0 BO3MOXKHOCTH 1 T'PaHHLIEI IPUMEHHMOCTH.

EMHCTBO 3aKOHOB IIPHPOJBI M COCTaBa BemlecTBa Bo Beemennoit. OTKpuiTHs B (U3HKe
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHHU MPOU3BO/CTEA.

Tpebosanusa K 3HanuAM

CTyoeHT JIOJDKEH 3HaTh ¥ IIOHUMATh:
- poiib (PM3HKH, XMMHE ¥ OHOJOTHH B JKU3HH YEIOBEKA, HX CBS3b C APYTUMH ECTECTBCHHBIMH
HAyYKaMH, 3HAYCHIC B XKH3HH COBPEMEHHOTO 00IIeCTBa;
- CMBICT TOMSITHI: (PU3MUECKOE SBJICHHE, THUIIOTE3a 3aKOH, TEOPHs, BEIECTBO, B3aHMOICHCTBHE;
- BKJIAJ] BEJIHKUX YYEHBIX B (JOPMUPOBAHIEC COBPEMEHHOH eCTECTBEHHOHAY YHOH KapTHHBI MUPA.

Tpebosanusn K ymeHUAM

CTy/eHT JOIDKEH YMETh:
- JIOKa3bIBaTh, YTO (DH3HKA, XMMHS 1 OMOIOIHs — ECTECTBCHHBIC HAYKH;
- BBUIBUTATh THIIOTE3EI H IIPEJIaraTh IIyTH UX MPOBEPKH, ME/IaTh BRIBOALI HA OCHOBE
SKCIIEPHMEHTAIBHEIX JaHHBIX, I[PEICTABICHHBIX B BUJIe Tpaduka, TaOIUIE! HIIH JHarpaMMBL;
- SCHO U TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH 000CHOBBIBATE CBOIO TOUKY 3PEHHI,
BOCIIPHHUMATH W AHATH3UPOBATH MHEHHUS COOECEIHUKOB, IPU3HABAs IPABO JAPYTOTO YeN0BeKa
Ha HHOE MHCHHE;
- NPUBOIMTH NPUMEPHI BIMSHIS OTKPHITHH B GH3KKE Ha IPOTrPECC B TEXHUKE U TEXHOIOIHH
[IPOM3BOJICTBA.

Pazgen 1 Mexanuka

KumnemaTnka. Mexanuueckoe apmkenne. CHcTeMa oTcuera. TpaekTopus ABHAKEHHMs. [IyTb.
Tlepememenye. PapHoMepHOe upsMonuHelHOe aBuikenue. Ckopoctb. OTHOCHTENBHOCTH
MEXAaHHUECKOrO JIBIDKGHHUS. 3aKoH CJIOKeHHs ckopocTei. Cpeliss CKOPOCTL — IIPU
HepaBHOMEPHOM JBIDKCHHM. MrHOBEHHas CKOpOCTh. PaBHOYCKOpPEHHOEC OpsIMOIIMHENHHOE
nemkenne. Yckopenue. CBoOOHOE MMaJICHHE TE.
Junamuka. Macca u cuna. Bzaumopeiictsue Ten. 3akoHbl JuHamMuky. CHIIBI B IPHPOJIE.
3aKoH BCEMHPHOIO TATOTEHHUS.
3aKoHBI cOXpaNeHusl B Mexanuike. MMIysbc Teja. 3aKoH COXpaHeHHS HMITYIIBCa.
PeakxTupHOe nBrKeHne. Mexannueckas pabora. MoniHocTs. Mexanudeckas SHEPIrusl.
Kunernueckass sHeprus. Kumerwueckas omeprus M pabora. IloreHruanbHas SHEPrus B
IPABATALMOHIOM TI0Je. 3aKOH COXPAHEHHS MOJHOM MEXaHUYECKOH SHEPTHH.
Hemoncmpauuu

OTHOCHTENBHOCTh MEXaHHYECKOIO JBIIKCHHA.
Buel MeXaHHYECKOTO ABHIKEHMSL.
WMuepTHOCTE TeIL.
3aBUCHMOCTE YCKOPEHHS TENIA OT €r0 MacChl H CHIIBL, IEHCTBYIOIIEH Ha TEJIO.
PaBeHCTBO U IPOTHBOIOJIOKHOCTE HAIPABICHHS CHII IHCTBHS ¥ IPOTHBOCHCTBHL.
HesecomocTs.
PeakTHBHOE JIBWIKEHHE, MOJIENIb PAKETEL.
VI3MeHeHye SHEPTUH [IPH COBEPLIEHHH PabOTEL

Tpebosanus K 3HAHUAM



CryzieHT TOIDKEH 3HATH M IIOHMMATD:
- CMBICT ()H3WYCCKHX BEJIHYUH: CKOpOCTB, YCKOpEHHe, Macca, CHIa, HMIyIbc, paGoTa,
MeXaHHYeCKast SHEPTHsl, BHYTPEHHSAA DHEPrHs, abcoNOTHAL TEMIICPaTypa, CpeiHsis
KHHCTHIECKAs SHEPTHs YaCTHI{ BELUECTBA, KOIMYECTBO TEIUIOTEL SJIEMEHTAPHEIH MeKTPHYECKHI
3aps;
- CMBICI (PU3MYECKHX 3aKOHOB KJIACCHYECKOI MEXaHHKH, BCEMHPHOTO TATOTEHHS, COXPAHEHMS
HCEPIAA, UMITYIBCA ¥ BIICKTPHYECKOTO 3apsiaa, TepMOHHAMUKHYL,
- BKJIaX POCCHACKHX M 3apyOeXKHBIX YUEHBIX, OKa3aBIIMX HAUGOMbIICe BIIMSIHME Ha Pa3BHTHE
bH3HKH.
Tpebosanus k ymenuam
Crynent noibken yMers:
- OLIMCHIBATE M OOBACHATH (DU3HYECKHUE ABJICHUS M CBOHCTBA TEl: ABUMKEHHE HeOECHBIX TeNl H HC-
KYCCTBCHHBIX CIIyTHHKOB 3€MJIH; CBOHCTBA Ta30B, MHUIKOCTEH 1 TBEPALIX TEIl;
- OOBACHATh W3BECTHBIC SIBJICHUS IIPUPOZBI M HAy4yHBIE ()aKTHl, NPEICKA3BIBATE €Ile
HEH3BECTHEIC SBJICHUS;
- MIPUBOMHTL NPHMEPBI NMPAKTHYECKOrO HMCIONL30BAHHS (DUIMUECKHX 3HAHMI: 32KOHOR Mexa-
HUKH.,
IIpaxmuueckue 3anamun
Pemenne 3a1au mo Mexauuke
Hcenenopanme 3aBHCMMOCTH CHITBI TPEHHs OT Beca Tela.
Buovr camocmoamenvnoii pasomot
Yrenue Tekcra yuebuuxa IT.M.Camoiinenko ®usmka,
Harnmcanue Gpopmyn u onpenenenni,
OTBeTE Ha KOHTPONLHBIE BOIPOCEHL
Brimucku 3 Tekera yueGHHKA (bopMyn u onpenenenmuit.
Coobuenns o Teme: Iepporii pycckuii akanemuk M.B.JIoMoHOCOB.
Benuxuii H.Konepuuk u peBomomus B €CTECTBO3HAHMH.
K.2.ImonkoBckuii — 0CHOBOmMONOKHHK KOCMOHABTHKH, YYEHBIH H ATPHOT.
Pemenue 3amay o Mexanuke.

Paznen 2 OcnoBwr MOJIERYJISIDHOM (PH3HKH M TePMOIUHAMUHKH

Monexkyaspaast Qgusuka. ArtomHcTHUECKas TCOpH: CTpOoeHHA BemecTBa. Habmonenus wu
OIBITBL, TOATBEPIKAAIOIIHE ATOMHO-MOJIEKYIIAPHOE CTPOSHHE BelmecTBa. Macchl 1 pasmepsr
MoJIeKyI1. TeryioBoe NBH)KEHME YacTHI[ BEIeCTBA. Bpoynosckoe nsxkenne. neansHeii ras.
Temneparypa xak Mepa cpexmeil KHHeTHuecKoii OHEPTHH YaCTHIl. YpaBHEHHE COCTOSHHS
HJICAIEHOrO  rasa. Mogens  skuakocTd. IIOBepXHOCTHOE HATSDKeHME 1 CMayHBaHHe.,
Kpucrammueckue u amopdHere Bemectsa,
Tepmopunamuxa. Buyrpenuss sHeprus. Pabora m Temnootgaya Kak cmocoGBl M3MEHEHHS
BHYTPEHHEH sHepru. [leppsrit 3akon TepMonuHamuxy. TemTOBbIe MALIMEEL K X IpHMEHEHHE.
Hemoncmpayuu

JBrmKeHne GpOYHOBCKMX 4aCTHII,
Huddysus.
JIBIIeHHS TOBEPXHOCTHOTO HATSIKEHHA ¥ CMAYHBAHKSL,
Kpucraner, amopubre Bemectsa, KUIKOKPHCTAUTHUCCKHUE TeNa,
H3mMeHenune BHyTpeHHEH SHEPrHy TeN IIPH COBEPIUECHHH pabOTEI.

Tpevosanua k 3nanuam
CryJent noymkeH 3HaTh U IOHUMATD:
- CMBICT (DH3UYECKUX BEHYAH: BHYTPEHHSS OHEprus, abCOMIOTHAsS TeMIIEpaTypa, KOJIHYECTBO

TEILTOTEL;



- CMBIC (PH3UYECKUX 3aKOHOB TEPMOJHHAMUKH.
Tpebosanua K ymenuam
Crynent IoDKeH yMeTh:
- IpPUBOJUTH IPHUMEPHl IIPAKTHYECKOIO MCIONL30BAaHHS (U3UYECKUX 3HAHUN: 3aKOHOB
TEPMOJUHAMUKH B SHEPIETHUKE;
- BOCIPHHMMATH M Ha OCHOBE IIOJIyYeHHBIX 3HAHMU CaMOCTOATENIFHO OLEHUBATh MH(OPMAIIHIO,
conepkamyiocs: B cooduienusx CMU, Murepuere, Hay4HO-IIOMYJIPHBIX CTATHSX.
Buowvt camocmoamenvroii padomol
Brimucku u3 TEKCTa, KOHCIICKTHPOBAaHHUE TEKCTA.
Pemmenue 3aad ¢ ucnons3oBanueM ypasHeHMs Knaneiipona-Menpeneesa.
[loxroroska cooOIenuii Mo Teme.

Pazmen 3 OcHOBBI 3JIeKTPOIHHAMHKH

JaekTpocTaTHKA. BlanMoelicTBHEe 3apsKeHHBIX Tell. DIEKTpUUeCKuil 3apsaz. 3aKoH
COXpaHeHUsl SNIEKTpUUIecKkoro 3apsaaa. 3akon Kynona. DIekTpocTaTHUECKOE II0JI€, ET0 OCHOBHBIE
XapaKTEPUCTHKU M CBI3b MEXKJLY HUMHU.
IocTosinublii Tok. IlocToAHHEN 351ekTpruecKkuid ToK. CHIla TOKa, HAPSDKEHHE, SJIEKTPUIeCKoe
compoTHBICHHE. 3aKkoH OMa I yYacTKa JIEKTPHISCKOM eI .
MarnnTHoe moJie. MarHuTHOE IOJIE U €r0 OCHOBHEIE XapaKTepUCTUKH. J[elicTBHE MarHUTHOTO
I0JIsl Ha IIPOBOJHUK C TOKOM. 3aK0H AMIiepa. DIEKTpOABUraTeNs. SBIeHIE 2IEeKTPOMAarHUTHOR
UHIYKIIH.
Hemoncmpanuu
DJeKxTpu3anys Tell.
BsaumojieiicTBHE 3apsHKCHHBIX TEIL.
Harpegamnue 1poBOAHHUKOB ¢ TOKOM.
Omnsit Operena.
BzaumojielicTBHE ITPOBOIHUKOB C TOKOM.
JleificTBHE MArHATHOTO ITOJISI HAa TIPOBOAHHK C TOKOM.
Pabora snexrpoaBuraress.
SIBJIEHHE MIEKTPOMArHUTHON MHYKLHH.
Tpeoosanua K 3Hanuam
CTyJeHT JIOJDKEH 3HATh ¥ [IOHUMATh:

- cMBICH (PU3MYECKUX BEJIMUMIH: DJICMEHTAPHEIH 2IeKTPHUECKUl 3apsi; CHIla TOKA, HalpsKEeHHE,
JIEKTPUIECKOE COIIPOTHBIICHHE.
- CMBICIT (PU3HYECKUX 3aKOHOB TEPMOJMHAMHKH.
Tpebosanua k ymenuam
CTyneHT Io/DKeH yMeTh:
- DKCIePUMEHTAIBLHO HCCIeI0BaTh TEIUIOBEIE CBOICTBA BEIlleCTBa;
- pacCUYMTHIBATE M3MEHEHHS BHYTpPEHHEH dHeprun Tell, paboTel U epeJaHHOI0 KOJIHYECTBA
TEIJIOTHI HA OCHOBAHHH IIEPBOT0 3aKOHA TEPMOJIMHAMHKH;
- OOBSACHSITE IIPUHITHIT HeﬁCTBHﬂ TEIUIOBbLIX MAlllHH.
Ipaxmuueckue 3anamusn
Perrenue 3a1a4 Ha CHITY TOKA, HAIIPsIKEHUE, DIIEKTPHYECKOE COIPOTHBIICHHE.
COopka 3JeKTpHYeCKOM IeNH, HU3MEPeHHE CHJIBI TOKa M HaIpsHKCHUSI Ha €€ pPasiIM4HbIX
y4acTKax.
TermmoBoe aeiicTBHE dIEKTpHUecKOro Toka. 3akon Jhxoymnsa-Jlenna.
Permenue 3a7a4 Ha 3aKOHEI [IOCTOSHHOTO TOKA.
Perienue 3aj1a4 Ha 3aKOHEBI IIEPEMEHHOTO TOKA
Buowl camocmoamenvroil padomul
Brironenyue puCyHKOB.
KoncnexTupoBaHue TEKCTA.



CocraBnenue cxem 3JIEKTPUYECKOM IeITH.
OTBeTHI Ha KOHTPOIBHBIE BOIPOCHL.
Msyuenne xapakTepHcTHK MATHHTHOTO OIS
Pemenue 3ayau mo reme.

[loaroToBuTs coobienue 1o Teme.,

Paznen4 Konebanus u BonbI

Mexanmyueckue KoJe6anus u BOJHLL CobGoanble koneGanmus. Ilepron, yactora u ammuTyga
Koebanuit. I'apMonndeckue koneGanus. MeXaHHIECKHE BOITHEL H UX BH/BL. 3BYKOBEIE BOJIHEL
YJIbTPa3ByKOBEIE BOIHBL YJIBTPa3BYK M €ro HCIONB30BAHME B MEJHIIMHE U TEXHHUKE.
IJIeKTPOMATHHTHBIE KOJIEOAHUS W BoJIbI. CBOGOIHBIE 3NCKTPOMArHUTHBIE KOJeOamusl,
Konebarenbnpiii KOHTYp. DieKTpoMarHuTHOE mole. ONeKTPOMArHUTHEIE BOJIHEL Ckopocts
AIIEKTPOMATrHHTHBIX BOJIH.
CperoBbie BosiHBI. Pazsurhe TPCICTABICHHH O IPHPOJAE CBETA. 3aKOHBI OTPAKEHHS K
TIPEJIOMIICHHSI CBETA.
Jlunser. @opMyna TOHKOM JTHH3EL
Hemoncmpayuu
Konebanus maremarinyeckoro u IPYKHHHOTO MasTHHKOB.
PaGora snexrporeneparopa.
Wsnyvenue v npueM 351eKTpOMarHATHEIX BOJIH.
Pannocssse.
Pazjoxenue Gemoro ceera B ciextp.
Wurepdepentns u nudpakuus ceera.
OTpakeHHe U peoMIICHHE CBETA.
Ontryeckue npuGopel.
Tpebosanus k snanuam
CryIeHT noInKeH 3HATH U ITIOHMMATS:
- CMBICII TAKHX (DM3MYECKUX BEIIMYHMH: HEPHO, YacTOTa U aMIITHTYAa KoJieOaHuii.
Tpebosanusn k ymenusam
Cryzent nomken ymers:
- IPHBOJIUTE IIPUMEPhI KOJIEOATeNbHBIX JABHIKCHHUIT;
- HCCJIENIOBATE 3aBHCHMOCTS IIEPHOAA KOJIeOaHHi MaTeMaTHYeCKOro MasSTHHKA OT €ro JUIHHBEI,
MAacCBl M aMILTUTY/1bI KOJieOaHuii;
- OIIPENCIIITL YCKOPEHHEe CBOOOIHOTO MAEH s ¢ IOMOLIBIO MATEMATHUIECKOIO MasTHHKA;
- Habmonath konebanus 3Byvamero tena;
- UPHBOZUTE 3HAYCHHS CKOPOCTH PACIPOCTPAHEHHS 3BYKa B PAa3/IHYHbBIX cpenax;
- YMETb OOBACHATH UCIIOJIL30BAHHE YIBTPA3ByKa B MEIHIIMHE.
Ipaxkmuyeckue 3anamun
W3yuenue xoneGaHuii MaTeMaTHYECKOrO MAsTHHKA,
Wsyyenne nnrepdepennun u gudpaxuuy ceera.
Buovt camocmosmensnoii pabomot
Yrenue Texcra yueGHuKa.
IloxroroBka coobmennii mo Teme.

Pasnen 5 Diementsi kKBaHTOBON (u3HKH

Keanrosrle cBoiicra esera. Kanrosas runoresa [liamxa. Doroanexrpuueckuii ¢ dexr.

Pusuka aroma. Moznemu crpoenus aroma. Ombir Pesepdopna.

DH3HKA ATOMHOT0 SIAPA M HJIEMeHTAPHBIX YacTui, COCTas U CTPOEHHE aTOMHOTO SIZpa.

PajnoaxtusHOCTS. PasuoakTuBHEIe H3TyYeHs 1 HX BO3ICHCTBHE Ha JXHBBIC OPraHH3MEL
Hemoncmpayuu

dortoaddexr.



doTo351EMEHT.
Mznydenue nasepa.
JIuHeHyaThIe CIEKTPHI PA3JIMYHBIX BEIIECTB.
CueTynK HOHU3HUPYIOLIMX H3JIy4EeHHH.
Tpebosanus K 3Hanuam
CryienT JIOKeH 3HaTh ¥ IIOHUMATE:
- CMBICI TAKUX (U3MUECKUX MOHTHIT: (oTONeKTpHIecKkui 3 dEKT, pajHOaKTHBHOCTS,
paMOAKTHBHEIE H3JIyYeHHUS, SICKTPOMArHUTHOE 110JI€, SIIEKTPOMArHUTHBIEC BOJIHBI, KBAHT
Tpebosanun K yMeHUAM
CryIeHT JOIDKEH YMETh:
- PACCUHMTATh MAKCHMAIBHYIO KHHETHUYECKYIO SHEPIHIO AJIEKTPOHOB IpH dotospdexre;

- HCIONB30BATh NPUOOPETEHHBIC 3HAHUS M YMEHHMA B IIPAKTHYECKOH JEATCIBHOCTH H
IIOBCEJIHEBHOM JKHM3HM Juisi oOecrieyenus: Oe30IaCHOCTH  JKH3HEACATENIBHOCTH B IIpomecce
MCIIONIB30BAHMS TPAHCIIOPTHRIX CPEJICTB, OBITOBBIX JIEKTPONPHOOPOB, CPEICTB pagHo- H
TENEKOMMYHUKAITHOHHOM CBS3M; OLIEHKH BIMAHHA HA OPTaHHU3M YeJIOBEKA U JPYIHE OpraHM3MbI
3arpA3HEHHS  OKPY)KAIOIeH Cpellbl; PalHOHAIBHOIO MPHPONOIONB30BAHUA M 3AIUTHI
OKPYXKaroIeH CpeJibL.

Hpaxkmuueckoe 3anamue
PangpoakTuBHEIE H3TYUSHHS U UX BO3/ICHCTBHE HA JKHBBIE OPTaHU3MBL.
Buowst camocmosmesvnoii pabomot
Yrenue TekcTa yIeOHHUKA.
[Hogroroeka cooOIIEHUH IO TEME.
HW3yuenue moctyinatos bopa.

Pazjaen 6 BceeneHHast H ee 3BOJIOIH ST

Crpoenue u passurue Beenennoit. Monens pacimmpsiomeiics BeeneHHOH.
IIpoucxoxnenne Conneunoii cucrembl. CoppeMeHHas (pusnvecKas KapTUHA MUpa.
Tpeboeanus Kk 3nanuam
CTyzeHT JI0JDKeH 3HaTh H IOHMMATh CMBIC)I IIOHSTHIA:
- sposonus Beenennoit, 6onbinoit B3poiB, ConHeyHas CHCTEMa, TalaKTHKA,
- CTpoeHHE U pa3BUTUE BeeneHHol;
- npoucxosaenne CollHeUHOH CHCTEMBL
Tpebosanusn K ymeHuam
CryJienT JIOJDKEH YMETH:
- 0OBSICHATH MOJIEIIH paciuupsioneiics BeeneHHoi;
- Habnromatk 38e3/51, JIyHY, IUTaHEeTHl K COMHEYHBIE IITHA B TEIECKOIL.

Buovt camocmoamenvroit padomot
YreHue JOMOIHUTEIBHON TMTEPaTy L.

XUMMUA

BBenenmne
Xumuueckasd KapTHHA MUpPa Kak COCTABHAs YaCTh €CTeCTBEHHO-HAYYHOW KapTHHBI MHPA.
Ponb XMMHH B JKH3HHE COBpeMeHHOro obuiectsa. [IpuMeHeHHEe JOCTHKEHMH COBPEMCHHOM
XUMHH B TYMAHHTAPHOM cepe AesTeIbHOCTH 00IIeCTRa.
Xumuueckoe —copepxkanue yueOHOH JMCHMIUIMHLI  «ECTECTBO3HAHWE» IIPH  OCBOCHHH
cremuanpmocteii  CIIO  CONMANbHO-3KOHOMHYECKOTO M I'yMaHMTapHOTO  Ipoduiei
11po)eCCHOHANIBHOrO 00pa3oBaHHL.



Paznen 7 O6mas u Heopranuyeckast Xumus

OCHOBNBIC IOHATHS U 32KOHBLI XHMHUH, [Ipeamer xumuu. Bemmectso. AtoM. Mounexyna.
XuMudeckuit oJleMenT u (hopMBI ero CymecTBoBanus. [TpocTrie u ci10KHEIE BelecTRa.
Hemoncmpayuu

HaGop moneneii atomMoB u Mouexyi. M3mepenue Beuectsa. OCHOBHbIE 3aKOHBI XHUMMUH.
Macca aromoB u Monekysn. OTHOCHTEIbHBIE aToOMHas M MOJIEKyJspHas Macchl. KoJH4ecTBo
Belectsa. IloctosHuas Aporazpo. Momspaas Macca. 3axom Asoranpo. MosapHE 06Bem
rasos.
Komnuecrsennsle m3meHenuss B  Xxummm  kax YacTHBIH  cilyvaif 3aKkoHOB mepexona
KOJIMYECTBCHHBIX U3MEHEHUH B KAUeCTBEHHEIE.

Tpebosanusa x 3nanuam

CTyleHT NO/KEH 3HATP W NOHUMATD EMBICI TIOHATHH: «BEILECTBOY», «XHUMHYECKHUI
SNICMEHT», «aTOM», «MOJIEKYJIa», «OTHOCHTENbHBIE aTOMHAS U MOJICKYJIAPHAS. MacChL», «HOHY,
€QIIOTPONUA», KU30TOIBI), (XHMHUIECKAs CBA3bY, «INIEKTPOOTPUIATEIIFHOCTEY, «BAIEHTHOCTEY,
(CTCICHL  OKHCIIEHHMA», «MOJIbY», «MOJIpHAs Maccay, «MOJIIDHBIH 00BEM Tra3000pa3HbIX
BCIICCTBY,  «BCIIECTBA MOJIEKYJISPHOTO M HEMOJEKYJSPHOTO CTPOCHHS», «PacTBODPLDY,
€OJICKTPOIIUT U HEICKTPOIIHT», «IIEKTPOIHTHIECKAS JAUCCOLHAINA», «OKHUCIHTEIb W
BOCCTAHOBHTEINLY, «(OKHCIICHHE M BOCCTAHOBICHHE», «CKOPOCTh XHMHYECKOMH peaKiumy,
«XHMHYCCKOE PABHOBECHEY, KYTIIEPOAHEI CKeneT», «hyHKIHOHATbHAS TPpYyIay, KH30MEpPH»,

Ipebosanusn k ymenuam

CryzeHT no/nKeH yMeTs:
- YCTAHAaBIMBATH  3aBHCHMOCTh CBOMCTB XHMHYECKHX BEIIECTB OT CTPOEHHUS aTOMOB
00pa3yIoMX HX XHMAIECKHX IIEMEHTOR;
- XapaKTCpH30BaTh — BAXKHCHINME THNBI XHMHYECKHX CBS3¢il M OTHOCHTEILHOCTH 9TOH
THIIOTIOTHH;
- OOBSCHATH 3aBHCHMOCTH CBOMCTB BEWIECTB OT HX COCTABA M CTPOCHHS KPUCTAUIHYECKHX
PEILETOK;
- (GOpMyIHPOBaTH OCHOBHBIE ITOJIOKEHHS TCOPHH  DJICKTPOJIMTHYECKOH JHCCOLMAIIHH |
XapaKkTepH3OoBaTb B CBETE 3TOH TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHHYECKUX
COCIHHECHUI;
- (GOpMYJIMpOBaTHP  OCHOBHBIE MOJIOKCHHS TCOPHH XHMHYECKOTO CTPOEHHS OPraHHYeCKHX
COCIMHEHUH M XapaKTepH30BATh CBOHCTBA BAXKHEHMIIHX IIPEJICTABUTENEH OCHOBHEIX KJIACCOB
OPraHHYECKHX COCIMHEHHMIA,

Buovi camocmonmenvnoii pasomot
Bemucath 0CHOBHBIE TOHSTHS XHMHUIL.
IoaroroBuTe coobmienus 1Mo Teme.

Ilepuonanuecxkuii 3axon u Mepuognueckas cuerema XHMHYeCKHX djiementos JI, W,
Menpeneesa. Otkpsitue Ileproauueckoro 3axoxa. Ileprommyeckas crucTeMa XHMHUYECKHX
sneMentos JI. . Menneneena. 3nauenue Ileproauyeckoro 3akoHa u [epromuueckoii cucteMsr
XUMHYCCKUX dneMenToB JI. M. Menpeneesa 1yt pasBUTHS HayKH M MOHEMAHHS XAMHYECKOI
KapTHHBI MHpA.
Tpebosanusn Kk 3nanuam

CTyzeHT no/DKeH 3HaTh:
- pasninbIe GopMeI [TepHOANYECKOH CHCTEMEI XHMIYECKHX 3IEMEHTOR M. 1. Menneneena;
- (POpPMYITHPOBKY 3aKOHOB COXPAHEHHS MACCH BCIECTB M IIOCTOSHCTBA COCTABA BEIECTR;
- UPHIMHHO-CICACTBCHHOM CBS3M MEXIY CONEP)KAHHEM 9STHX 3aKOHOB ¥ HAMHCAHMEM
XHMHYECKUX (DOPMYII H YpaBHEHHI.



Tpebosanun k ymenuam
CTyZmeHT IOJDKeH YMETE:

- PacKpeITh (pU3MYECKUH CMBICT CHMBOIMKH [lepHoHuecKoil TabIHbl XMMHUECKHX JIEMEHTOR
H. M. Menpeneesa (HOMepoB aneMeHTa, INepHONA, TIPYINIBI) K YCTaHOBHTE  IPHYHHHO-
CIIC/ICTBCHHBIC CBA3H MEX/y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMM M3MEHEHHS CBOMCTB
DJIEMEHTOB U 00Pa3OBAHHBIX MMH BEIIECTB B IIEPHOMAX M IPYIIAX;

- XapaKkTepH30BaTh 3JIEMEHTEI MaJIbIX IIEPHOIOB 110 MX N0JI0KeHHIO B [lepuoamdeckoii cucreme
1. U. Menneneesa.

Buow camocmoamensnoii pabomor
i &
Yrenue HOnoTHUTENRHON IUTEPATYPEL

Crpoenne BemectTsa. KopaneHTHAas CBsi3b: HEMONAPHAS M HOJSpHast. MoHHas cBsi3b. KaTHoHb! 1
aHuOHEL. Merammndeckas cBsi3b. Bogopoanas cBs3s.

Hemoncmpayus
OGpasiipl BENIECTB H MATEPHAIIOB ¢ Pa3IMYHBIMK THIIAMH XUMHYECKOH CBSI3IL.

Bopaa. Pacteopsl. Boxa B ipupoze, ObITY, TeXHUKE U Ha IPOH3BOACTBe. DU3HYECcKHe 1
XUMHYECKHE CBOMCTBA BO/BI. OmpecHenne BOJIbL. ATPEraTHbIE COCTOSHHUA BOMIBI H €€ TIePeX0Ibl
U3 OJIHOTO arperaTHOro COCTOSIHUS B JIPYIOe,
Hemoncmpayusn
DusnyecKue CBOHCTBA BOIBL: [IOBEPXHOCTHOE HATSHKEHHE, CMAYHBAHHE,
Ipakmuueckue 3anusmusn
DuspyecKue ¥ XHMHYECKHUE CBOHCTBA BOJIBL
OnpecHenne BOJIBI. ATperaTHble COCTOSHHS BOIEL
Buovr camocmoamenwvroii pabomor
YUrenwe Texcra yuebuuka O.C.Iabpuensaa Xumust.
Pabota ¢ KoHCIIEKTOM NeKIHY.
Pemienune sxcrepuMeHTAIBHEBIX 38134,

Xumudeckue peakuuu. [TonsTie 0 XuMudeckol peakin. THITB XMMHUECKHX PEaKIIHA.
CxopocThb peaknui U GakToOpBIL, OT KOTOPLIX OHA 3aBHCHUT.
Hemoncmpayusn
XMMHYECKHE PEaKIMU C BBIIEICHAEM TEeIIOTL
Tpebosarus Kk 3HAHUAM
CTyneHT DOIDKEH 3HAT:
- 00BACHEHHE CYLIHOCTH XHMUYECKHX IIPOLIECCOB;
- KIIACCH(DHKALMIO XUMHYECKHX PEaKLHil 110 Pa3IMUHBIM TIPH3HAKAM
Tpebvosanua k ymenuam
CTyzmentT nomkeH yMeTs:
- OOBACHSATH XUMUYECKHE SIBICHHUS, IPOHCXOISIIUE B IPUPOJIE, OBITY ¥ Ha IPOU3BOICTBE:,
- COOMIONATE NpaBusIa SKONOTHYECKH IPAMOTHOTO MOBEIEHHS B OKPYIKAIOIIEH cpele;
- OICHUBATE BIHMIHUC XHMHYECKOT0 3arpA3HEHHs OKPYIKaIOIIeH cpejibl Ha OPraHu3M 4JelloBeKa U
IpYTHE YKHBBIE OPraHu3MbI

Ipaxmuueckue 3anamun
Tumne!r XuMuYeCKHX peakimii
CkopocTh peakiui 1 (PakTopbl, OT KOTOPBIX OHA 3aBHCHT.
Buowvt camocmoamenvnoii pabomot
Penrenne skcriepuMeHTaIBHLIX 3a/1ad.
Cocragiienue ypaBpHeHHi.



Heoprannueckue coexunenus. Knaccuduxauns neoprannveckux coexunenmuii u ux
CcBolicTBa. OKCHJIBL, KHCIIOTEI, OCHOBAHHS, COJIH.
Ilonsitne o ruaposmse couei. Cpena BOIHEIX pacTBOPOB coeii: KHCIas, HeHTpasbHas,
LenouHas. Bogoponusri moxasarens pH pacTBopa.
Merannsr. O6mue GpH3Hyeckue n XHMUYeCKHe CBOWCTBA METAIIOB.
Hemerannbl. Ofmas XxapakTeprcTika riIaBHbIx HOATPYIIIl HEMETAILIOB Ha IPHMEpPE IAOreHOB.
Baxueiiue coenenns MeTamIoB ¥ HeMeTauIoB B MPHPOJE U XO3ANCTBEHHOM JEATeBHOCTH
YeJI0BeKa.
Hemoncmpayuu
BzaumoyeiicTerie MeTamios ¢ HemeTamamu (umHKa ¢ cepoil, amoMHHHUS ¢ HOOM), pacTBOpaMu
KHCJIOT H IIeJI0Yei.
l'openne meraiios (uunka, sxenesa, MarHus) B KHCIOpOJIE.
BsaumoseiicTrre azoTHOI 1 KOHLICHTPHPOBAHHOM CEPHOM KHCIIOT C MEJIbIO.
BoccranoBuTensuble cBOMCTBA METAIIIOB.
Tpebosanun x 3nanuam
CTynmenT nomkeH 3HaTh:
- XapaKTCPUCTHKY CTPOCHHUS aTOMOB M KPHCTAIIOB U HA 3TOH OCHOBE — 00mux Qpusnyeckux u
XMMHYECKHX CBOHCTB METAJIOB H HEMETAIIIOB;
- XA4paKTCpHCTHKY COCTaBa, CTPOEHHS, CBOKCTB, MOJIydYeHHS W IIPUMEHEHHE BajKHeHIIux
HEMETAJLIOB,
Tpebosanun k ymenuam
CTyJIeHT IOJKEH yMeTh:
- X4paKTCPU30BATh COCTAB, CTPOCHHE H O0IIHE CBOHCTRA BAYKHEHIIIX KIIACCOR HEOPraHMYeCKHX
COETHMHEHHH,
IIpakmuyeckue 3anamun
OKCHJTBI, KHCIIOTEI, OCHOBaHHU, coiy. [ToHsTHE o THJIPOJIM3E COJIE.
Onpenenenne pH pactsopa coneit.
Ofme Qusnyeckne 1 XUMHYECKHE CBOMCTBA METAIIIOB,
Bsaumopneiictere Metaiwios ¢ PacTBOpaMH KHUCIIOT H COJIEii.
Ob1as XxapakTepUCTHKA [JIaBHBIX HOATPYIIT HEMETAILIOB Ha IPUMEPE IaJIOTeHOB.
Buovi camocmonamenwvnoii pasomo
CocraBnenue ypaBHEeHHIL.
Pemmenne 3amau no teme.
HoarotoBuTs coobmienue 10 TEME.

Paspen 8 Opranuveckas xumust

Opranuueckne coequuenns. OCHOBHBIE I10JI0KEHIST TEOPHH CTPOCHHS OPraHHYeCcKHX
coeaunenunii. MuorooGpasue opranuyecknx coemunenuii. [IoHsTHe H30MEpHH.

Yraesogopoast. Ilpenenchbie u HETIPE/ICNBHbIC  yIIICBOJOPOALL. Peakims monuMepH3aium.
llpupommsle  ucrounnkn yrimeBomoposos. YTIIeBomoponsl Kak OCHOBa MEKIYHAPOIHOTO
COTPYIHHYCCTBA M BAXKHEHIIMA HCTOYHHK (OopMUpOBaHHUS GromKeTa PD.

Kucitopoaconep:kamue oprammueckne BewmecTBa. IlpeacraBuTenn kucoponcoaepkamux
OPTaHHYCCKUX COCMHEHMI: METHIIOBBIH M STHIIOBBII CIIMPTEI, IMUIEPHH, YKCYCHAas KHCJIOTA.
JKUpEI KaK c10XKHbIE 3(QHpBL

Anrozonusm u e2o ompadicenue ¢ NPOU3BEOCHUAX XYD0IICECBEHN O Jumepamypul u
U30OpasumenvHo20 uckycemea.

YTIIeBOMIBL: IIIOK033, KpaXMail, HeJUIF003a.



A3zoTcogep:kaniie opraHudecKHue coeJHHeHHMs. AMHHEL, aMHHOKHUCIOTEL, Oenku. CTpoeHue H
Ouostornueckas GyHKIHsS OSIKOB.
Hemoncmpayuu

[Tonyuenue sTwileHa M ero B3aMMOIEHCTBHE € pPacTBOPOM IepMaHraHata Kaiuus, OpoMHOH
BOJIOH.
Kauecrsennas peaKyga Ha TTTHICPHH.
[{BeTHBIE peakiuu OeJIKOB.

Ilpakmuueckue 3auamus
Muoroo6pa3zue opranudeckux coejuHenuil. [Tonstue nzomepuu.
Peaxiust nonuMepusariu

H.ﬂﬁCTMﬂCCI)I " BoJiokHAa. [loHsATHE O ImracrMaccax M XUMMHYCCKHUX BOJIOKHax. HaTypaﬂLHBIe,
CHUHTCTHYCCKHEC H HCKyCCTBeHHBIe BOJIOKHA,
Ipumenenue norumepos 6 NPUKIAOHOM U KIACCUYECKOM U300pa3UmMenbHOM UCKYCCmEe.
Tpebosanun K 3HAHUAM
CTyJieHT JOIDKEH 3HATH!
- OIHCAaHHE COCTABa M CBOKCTB BaXXKHEHINUX Mpe/cTaBUTENEH OpPraHW4decKUX COCHHHEHHMH:
METaHOJId M 9TAHOJNA, CIOXKHBIX 3(UPOB, JKHPOB, MBUIL, KapOOHOBBIX KHCIOT (YKCYCHOH
KUCIIOTHI), MOHOCAXapHI0B (TJIFOKO36I), JMCcaXapuIoB (caxapo3bl), MoJMcaxapuioB (Kpaxmana u
[EJUTIONIO36]), aMUHOKHCIIOT, OEIIKOB, HCKYCCTBEHHBIX H CHHTETHYECKHX IOJIUMEPOB;
- pa3IMYHBIE BU/IBI IJIACTMACC K BOJIOKOH.
Tpebosanusa Kk ymeHuam
CryzieHT JOJDKEH YMETh:
- IPHBOJIUTH TIPUMEPEI SKCIIEPHMEHTOB U (WiIH) HabmoneHu, 000CHOBBIBAIOINHUX: 3aBHCHMOCTD
CBOMCTB BeIIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCHMOCTL CKOPOCTH XMMHYECKOH peakuud OT
TEMIIEPATYPHI U KATaIIN3aTOPOB;
- OOBSCHATH NPHKJIAJHOE 3HAYEHHE BAXCHEHIIMX JOCTI)KCHHH B O0JAaCTH €CTECTBEHHBIX HAYK
[OJIYYSHUS CHHTETHYECKUX MATePHAJIOB C 3a/IaHHBIMU CBOMCTBAaMU, CO3/IaHHs OHOTEXHOJIOTHH.
Ilpakmuueckoe 3anamue
[ToraTee o muacTMaccax M XHMHUECKHX BOJIOKHAX.
Budwr camocmoamensvhoii pabonioi
Urenne TekcTa yucOHHKA.
Pabora ¢ KOHCIIEKTOM JIEKITHH.
IToaroToBUTE COOOINCHUH € IO TEME.

Pazpen 9 Xumusa o sKH3Hb

Xumus B 61Ty, Boma. Kauectso Bojbl. Moroinue u uncrsmue cpeactra. [Ipasuia Oe3omacHoi
paboTEI O cpeAcTBaMHU OBITOBOIM XUMUH.
Pone xumuyeckux sjnemenmos 6 dcusnu pacmenuii. Yoobpenus. Xumuyeckue cpeocmea 3auyumol
pacmenuil.
Tpebosanusa Kk 3HaAHUAM
CTY/IeHT JIOJDKEH 3HaTh:
- OpPraHoJIeNTHYECKHE CBOHCTBA BOJIBI;
- KJIACCH(UKAIIHIO MOIOIIUX U YHCTSIIUX CPEJICTB;
Tpebosanus K ymenuam
CTyZIeHT JIOJKEH YMETh!
- 00BACHSITH XUMHYECKHE SIBIICHUS, IPOUCXOJISIINE B IIPHPOJIE, OBITY U Ha POU3BOJCTBE;
- coboaTh paBuia K0JOrMYECKH I'PaMOTHOTO ITOBEACHHS B OKPYKatolel cpeie;

Ilpakmuueckue 3anamusn
KauecTBo Bosbl. Moronye ¥ YHCTALINE CPEICTBA.



Buowst camocmonamenvroii paéomo:
Yrenue fononHUTENLHOM MHTEPATYpHL
lloaroroBurs coobluenue 1Mo Teme.

XHMHSI H OpraHusM YesoBexa. XUMHYECKHE HIeMEHTEL B Opranusme 4enoBeka. OpraHuyeckue
H Heopranuyeckue Bemectsa. OCHOBHEIE JKH3HEHHO HEOOXOIUMEIE COCIHHEHIS: Oenxwu,
YUJICBOBL, YKHUPBI, BUTAMHHBL. YTNEBOAB — [IABHBI HCTOYHHK SHEPruM OpraHu3mMa. Poib
KUPOB B Opranusme. XOoNeCTEPHH | €ro Polib B 370POBBE YelOBEKa.
Munepanbnpie Bemectsa B mpomykrax IUTaHus, THIEBBIe N00aBkH. COamaHcHpoBaHHOE
HNHUTaHHE,
Tpebosanua K snanuam
CryzeHT nomken 3HaTh:
- XUMH'ECKHE JIEMCHTHI B OPTaHU3ME YEJIOBEKA;
- OPTAHUIECKHE U HEOPTraHUYECKHE BENIECTBA OPTraHH3Ma,
- POJIb JKHPOB B OpraHU3Me;
- PONIb XOJIECTEPHHA B 3[I0POBLE YEJIOBEKA.,
Tpebosanus k ymenuam
CTyZmeHT Oo/KEH yMeTh:
- OLCHMBATE BIMSHIS XMMHYECKOTO 3arpA3HEHHs OKPYIKAIOMIEH cpeas! Ha OpraHM3M YeJoBeKa
U JIPYTHE KUBEIE OPraHH3MBlL.

IHpaxkmuueckue 3anamusn -
OcHOBHBIE JKH3HEHHO HEOOXOMHMBIE COETHHEHMSL.
Buowt camocmoamensnoii paéomer

Honroropka ycTHBIX BBICTYIUICHHI, JIOKNIafoB, pedepaToB mo Temam: Benxw, ux
SHAYCHHE JULT opraHusMa yenoseka (pedepar). MeTunaMun, aHumuH, ux OpHMeHeHHE. [lBeTHEBIC
peakiuu Ha Oenku. TTpom3BoxCTBO KpacuTenei, B3pBIBYATEIX BEINECTB, JIEKAPCTBEHHBIX
IIpenapaTos.

DopMyTHPOBAHUE BBIBOLOB, 3alONHEHHE Tabum. COCTABICHHE CXEMbI XHUMHYECKHX
3JIEMEHTOB

BHOJIOT U

Beeaenne. Buosorus — COBOKYNHOCTB HAYK 0 5KHBOIi mpupose.
MeToapr Hay4HOro NO3HAHNS B GHOTOrHK

Kupasg mnpupoma xaxk o6bexT H3y4eHus Ouomoruu. MeTo[bsl HCCIEeIOBAHHS KHBOMN
IpHuposbl B Ononoruu. OnpeseNieHue KU3HI (c npuBNEYEHHEM MaTepHaTa U3 Pa3LenoB (107637097
M XMMHH). YPOBHH OpraHH3alliy JKH3HL.

Hemoncmpayuu
YPOBHH OpraHu3aIuH KIH3HH.
MeTo1bl HO3HAHMS JKUBOH IPHPOLEL

Paznen 10 Knerxa

Vcropus msydyenust xierku. OCHOBHBEIE MOJOKEHHS KIeTo4YHOH Teopum. Kietka —
CTPYKTYPHO-(QyHKIMOHATEHAS (3/IEMEHTAPHAS) €AMHALA KH3HIL.

Buosnornueckoe 3HayeHME XMMHYECKHX 3JIeMEHTOB. Heopraunueckne Bemectsa B
cocTase KJIETKH. Pollb BOJBI KaK PacTBOPHTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH cpejbl
OpraHU3MOB. YTIEBOJBI H JIMIHILI B KJIETKE. Ctpykrypa m Guosormueckue dyHKIuE GeNKOB,
CrpoeHue HYKICOTHIOB U CTPYKTypa nonuuykneoTuaHeIX neneit JJHK u PHK, AT®.

Crpoenue xnerku. Ilpoxapuorsr u OYKApHOTBl — HH3IIHE M BEBICIIHE KJIETOUYHEIE
opranu3Mel. OCHOBHEIE CTPYKTYPHBIE KOMITOHEHTHI KIIETKH aykapuoT. Kietounoe simpo.



DyHKIMS s/1pa; XpaHeHHE, BOCIPOU3BEIeHNE H Iepe/iaya HACIeICTBEHHOH HH(OPMAIUH,
PEryJIsMs XHMHUCCKOW aKTHBHOCTH KIeTKH. CTPyKTypa W (YHKIHMH XPOMOCOM. AYTOCOMBI U
II0JIOBEIE XPOMOCOMBI.

Bupyce u 6akreprodary. Hexmerounoe crpoeHue, JKU3HEHHBIA UK B €TI0 3aBUCHMOCTD
OT KJIETOYHBIX (QOpM Ku3HH. Bupycsl — B0o30yauTenn HHYEKIMOHHBIX 3a00/ICBaHuil; IOHATHE
06 onKoBHpYycax. Bupyc nmmynozeunuta yenosexa (BUY). Ipodunaxraka BUI-urdexiun.

Hemoncmpayuu
CtpoeHue MOJICKYIIBI OenKa.
Crpoenne monexyist JTHK.
CrpoeHue KIETKH.
Crpoenue KJIECTOK IPOKapHOT H DYKapHOT.
CrpoeHue BUpyca.
IIpakmuueckue 3anamusn
M3yueHHe KIeTOK PacTeHHH U JKHBOTHBIX
CpaBHeHHe CTPOCHHS KIIETOK PACTEHHUH M JKHBOTHBIX.
Buowt camocmoameiivbnoil padomol

Urenue TexcTa yueOHHKa. BBIHCKH U3 TeKCTa yueOHHKa OCHOBHBIX MOJIOXKCHUH KICTOYHOM
TEOPUH CTPOEHHS OPTaHU3MOB, 3aIIUCh HX B COKPAIICHHOM BUJIC MM YCIOBHBIMU
0003HAYECHUSIMH.
Boimmckn n3 texera Gyaknui Bemects. Cpasuenne JIHK PHK, 3anonnenne TabIAIBL

CocTaBlieHHe OMOPHOH CXeMBbI «XHMHYecKas OPraHu3amis KICTKI.
CocTaBlieHHE CPABHUTEIEHOM XapaKTePUCTHKM KIIETOK PACTCHHH U KMBOTHBIX.
[lojrotoBKa 1OKIa/108: BupycHsle 3aboneBanns. Mepsl IPOQHIAKTHKH.

OcoGennoctr ¢pynxuuonuposanust supyca CIIATa. Ilpodumaxruxa CIIA/a.
Hayka Bupyconorus.

Pazpen 11 Opranusm

Opranusm — eauHoe nenoe. Muoroodpasue 0praHu3MoB.

O6MeH BEleCTBOM H DSHEprueil ¢ OKpykKamowed cpemodl Kak HEOOXOIUMOE YCIIOBHE
CYIIECTBOBAHUSI JKUBBIX CHCTEM.

CriocoBHOCTh K CAMOBOCIIPOU3BEICHHMIO — OZHA U3 OCHOBHBIX OCOOCHHOCTCH JKMBBIX
opranu3MoB. JleneHne KIeTKH — OCHOBA POCTa, PA3BUTHS U Pa3MHOKEHHS OPraHu3MOB.
Becronoe pasMHokenue. 1101080t mporiece # HoIoBoe pasMuoxkerne. OmiooTBOpeHne,
ero OHOJIOTHUECKOE 3HAYCHHE.

[lonsithe 06 WHAMBHAyalbHOM (OHTOreHe3), 5MOpHOHAIEHOM (dMOpHoOrenes) H
IOCTAMOPHOHANIEHOM pa3BUTHH. MHIMBHAyalbHOE DPA3BUTHE YENOBEKAa M €ro BO3MOXHBIC
HapyLICHHUS.

OGmpe NpeJCTABICHUS. O HACHCACTBEHHOCTH M HM3MEHYHMBOCTH. I'eHeTHuecKas
TEPMHHOJIOTHSI ¥ CHMBOJIHKA. 3aKOHOMEPHOCTH HacienoBaHus. Hacnenmosanue NpH3HAKOB Y
yenoseka. 1lonoBele xpomocombl. CllemieHHoe ¢ IOIOM Haclenopanue. HacnencrseHHbIE
GoMe3HH ueNnoBeKka, MX NPHYHHBI U mpoduiaaktuka. COBpEMEHHEIC IPEJCTABICHHI O TE€HE U
I'¢HOME.

[eHeTHYeCKHE 3aKOHOMEPHOCTH n3MeHunBocTH. Kitaccuukaius GopM M3MEHIHBOCTH.
BnusHue MyTareHoB Ha OPraHu3M YelloBeKa.

[IpenMer, 3amauel ¥ METOJBl CENEKIHH. ['eHeTnyeckHe 3aKOHOMEPHOCTH CEIICKIMH.
Vuenue H. Y. BaBiioBa o IEHTpax MHOro0oOpasys U IPOUCKOMACHHUS KyIbTYPHBIX PACTCHHH.
BHOTEXHOJIOTHS, €€ JIOCTHIKEHUS, IePCIEKTHBBI Pa3BUTHL.

Hemoncmpauuu
OOGMEH BEILECTB M NMPEBPALICHUS SHEPIUU B KIIETKE.
Jlernenue KIeTKH (MUTO3, MEHO3).
Croco0p1 Oecnolioro pasMHOKEHH.
OmIos0TBOpeHKE Y pacTEHUH U JKUBOTHBIX.



Unmusrnyansuoe pazsuTie OpraHu3Ma.
Hacnencrennsie 60mesnu uemopexa,
Bisgnue ankorommMa, HapKOMaHWH, KYPEeHHs HA HACICICTBEHHOCTD.
Myramuy.
MozudukanuonHas u3sMeHYHBOCTD,
Lenrper MHOrOOGpasus u IIPOUCXOXKACHUS KYILTYPHBIX PACTEHHMIA.
HckyceTrenHsrit or6op.
Wccnenopanns B 06acTi 6HOTEXHOIOT ML
IHpakmuueckue 3anuamusn

Peinenne sanementapHBIX reHeTHYCCKHX 3a7ay.
AHaJH3 U OIIEHKA 3THYECKUX acIleKTOB Pa3BUTHS HEKOTOPBIX HCCIIEIOBAHHI B GHOTEXHOJIOTHH.,

Buosi camocmonamensroii paéomo:
Urenne rexcra yyeOHHKa. Hoctpoenne cxembl MeTaGommaMa. CocTasiieHue CXEM Pa3BHTHI:
IIPAMOTO W HEMPSIMOTO. BBIMHCKH M3 TEKCTA FeHETHUSCKIX TEPMHHOB M CHMBOJIOB. Perienne
FEHETUYECKHX 3a/1a4.

Pasznen 12 Bun

IBOJIONMOHHAS TEOPUS M € pONb B (DOPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTUHBI Mupa. Bun, ero xputepuu. Honynsaums kak cTpykTypHas exuBMIa BHIA U
SBOJIIOIUH. CHHTETHYECKAsT TEOPHS HBOJIOLHH (CT3). [Bwxymue CHIBI SBONIONHH B
cootBercTBHE ¢ CTD.

Pesynbrarsr spomonnn. Coxpanerne MHOroo0pasus BUZIOB Kak OCHOBA YCTONYHBOTO pa3BHUTHS
6rochepsr. ITpUUHHEl BEIMAPAaHHS BUJIOB. Buronormueckuii nporpece u 6Guonornueckuit perpecc.

I'nmnoressl mponcxoskmenust xu3HH. VCIOKHEHHE SKUBBIX OpraHU3MOB Ha 3eMie B
TIPOLECCe  JBOJIOLMU. AHTPOIIOrEHE3 H €0 3aKOHOMEPHOCTH. Hokasarenscrea pojcrsa
ICIIOBEKa ¢  MJICKONIHTAIOIMHUMH JKHBOTHBIMH. DKOJIOTHUECKHE daxTopsl anTpomorenesa:
YCIIOIKHCHHC INOMYJSAHHOHHON CTPYKTYpPHl BHIA, H3rOTOBICHHE OpyIHii Tpyjaa, Iepexop OT
PACTUTEIILHOrO K CMCINAHHOMY —THIly —IHTAaHWS, HCIONb30BaHMe oOrHs. |lostBiemme
MLIC/THTEIILHOH NEATE/IBHOCTH M UIIeHOPA3aebHON PedH. lIponcxosxnenue denosedyeckux pac.

Hemoncmpayuu
Kputepuu Bupa.
Iomynsuus — crpykTypHas emunma Buna, CIHHUIIA SBOJIIOIUH.
JIBHOKYIIHE CHIIBI 3BOJTIOLIHH.
BosnukHOBeHHE 1 MHOr00Gpasue NPHCHOCOOJICHHH Y OPraHU3MOB.,
Penkue u ncyesaromue Bump..
JBIOKyITIe CHIIBT anTponOreHesa.
IIpoucxoixnenue yenopexa 1 yenoBeyeckux pac.
IIpakmuyeckue 3anuamusn

Omnucanue ocobeii Buaa mo MOP(OIOrHIECKOMY KPHTEPHIO.
AHallM3 M OIEHKA pA3NMYHBIX TUIOTE3 OPOUCXOXKIACHHS JKH3HH. YCIIOKHEHHE IKHBBIX
OpPraHu3MOB. AHAIM3 U OLEHKA Pa3JIMUHBIX THIIOTE3 IIPOUCXOKACHHS YECIIOBEKA.
JlokasaTenncrea poACcTBa YenoBeka ¢ MIIEKOITHTAIOLIIMH KHBOTHBIMH.

Buovi camocmonmensnoii paéomot
Hrenue Texcra yuebuuxa. [Toaroroska JOKJIAOB 110 TEME.

Paznen 13 Dxocueremsr

Ipenver u 3amaunm skonormm: yuenue o6 5KOTOTHYECKHX (akTopax, yuenue o
Co00IIECTBAX OPTaHH3MOB, YUEHHE O Guocdepe.

OKonorudeckne  (DaKTOpPE,  OCOGEHHOCTH  HX BO3JIEHCTBHA.  DKOJOTHYECKAs
XapakTepucTuka BHAA. IloHATHE 00 3KONOTHMYECKHX cHCTeMax. Lenn nuraunus, tpoduueckue
YPOBHH. bHOreoIeHos kak 3KkocHcTeMa.



buocdepa — riobanbhas skocucrema. Yuenne B. W. Bepranckoro o 6uochepe. Poib
JKUBBIX oOpraHuzmoe B Ouocdepe. buomacca. Buomorumueckuit kpyrosopor (Ha mnpumepe
Kpyrosopotra yriiepojia). OCHOBHEIE HAIIPaBIEHUS BO3ASHCTBHS YelloBeKa Ha Guocdepy.
Tpancdopmanus  ecrecTBEHHBIX SKONOTHYECKHX cucTeM. OCOOEHHOCTH —arpo’KOCHCTEM
(arponieHo30B).

Hemoncmpauuu
Oxosoruyeckue (paKkTOPEI ¥ UX BIHMsIHAE HA OPTAHH3MEL
MeKBHIOBLIEC OTHOLIEHHS: TAPA3HTH3M, XHIIHHYECTBO, KOHKYPEHIIHS, CHMOHO3.
SIpycHOCTE pacTUTENILHOIO COOOIIECTBA.
Kpyrosopor yriepoja B 6uocdepe.
3amoBEIHHUKH U 3aKa3HHKH POCCHH.
Ilpakmuyeckue 3auamun
Cocrapnenne cxeM Iepesiaud BeIeCTB U SHEPIHH B IIPUPOJHLIX H arpo3KOCHCTEMaX.
Kpyrosopot Beniects B Ouochepe.
Pemenne 5K0I0rMYecKux 3a1a.
EcTecTBEHHBIE U UCKYCCTBEHHBIC HKOCHCTEMEL.
Buowt camocmoamenvnoii paomot
Yrenue texcra yueOHuKa. Brimonnenne Tecra.
CocrapieHHE CXEM Iepeiaull BEIECTB U SHEPTUH B IIPUPOAHBIX H arPO3KOCHCTEMAX.
IloaroroBka 10K/Ia70B U BEICTYIIICHHIT IT0 BOIPOCAM:
Pybxa neca, ocoGeHHOCTH pa3sHEIX pyOOK; HEraTHBHOE BO3AEHCTBHE CILIONIHOM PyOKH
IPEBOCTOSL.
Maccosoe nocerienne NpHPOAHEIX OHOreoneH030B. IlocuecTBHS.
Hcrpebnenue BHIOB.
CoxpaseHue BHI0BOTO pasHOOOpasus.
KapTsl HaniMoHaNBHBIX TAPKOB, 3aII0BEIHAKOB, 3aKa3HHKOB.
DKOJIOrHYecKue KaTacTpodbl
DKOJIOTHYECKOe BOCITUTAHHE.
Tpebosanus K 3HaHuAM

CrynenT 0J5KEH 3HATH:
- CMEICIT TIOHATHH: (epmeHT, kietka, muddepennnanus kierox, JTHK, Bupyc, 6uonorudeckas
aBOJIOLHA, OuopasHooOpasue, OpraHus3M, IOMyJIALMs, SKOCHCTeMa, Oumocdepa, SHTPOIMI,
caMOOpraHu3anus.

Tpebosanusn k ymenusm

CTyneHT HOIDKeH yMETh:
- IPUBOJUTE IIPUMEPHI IKCIIEPUMEHTOB H (MiM) HaOJIOAEHHH, 000CHOBEIBAIOMINX: KIETOYHOE
CTpOCHHE JKUBBIX opramusmos, pons JIHK kxak Hocutens HacnmencTBeHHOH HHPOpMAIUH,
9BOJIOIHMIO JKHBOM IIPHPOJEL, IPEBPAILECHH YHEPIUH U BEPOSTHOCTHEIM XapakTep IIPOIECCOB B
JKMBOM M HEXMBOM IPUPOJIE, B3aHMOCBA3b KOMIIOHEHTOB YKOCHCTEMEI, BIIMAHHE JAEATEILHOCTH
YeJIOBEKA HA IKOCHCTEMBI;
- OOBACHATH NPUKJIAJHOE 3HAYEHHE BAOKHEHIINX NOCTHXXKEHHI B OONACTH €CTECTBEHHBIX HAYK
co3maHusA OHOTEXHONOTWH, JieueHHs HH(EKIHMOHHBIX 3a00JieBaHHM, OXpaHBl OKpy:Karolei
Cpelbl;
- BBIIBHIATh THIOTE3BI M IPEIJIaraTh IIyTH HX IIPOBEPKH, JENaTh BBIBOJLI Ha OCHOBE
HKCIIEPUMEHTANIBHBIX JaHHBIX, IPE/ICTABICHHBIX B BUE IpaduKa, TaOJIMIbl HIH JHarpaMMEL,
- pabortarh ¢ eCTeCTBEHHO-HAydHOH HH(popMammei, comepikameiics B coobmenusx CMHU,
HHTEPHET pecypcax, HAyIHO-TIOIYJIAPHONH JIMTEpaType: BIaAeTh METOJAAMH IOMCKA, BBIJIEISIThH
CMBICJIOBYIO OCHOBY H OLEHUBATh JIOCTOBEPHOCTH HH(DOPMAIIHH.
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Hcnone3oBate mpuoOpeTeHHEE 3HAHUS U YMCHHA B TNPAaKTHYCCKOH IEATEIHHOCTH M
IIOBCETHEBHOM XXU3HHA IJISL:
- OUCHKM BISHHS HA OPraHU3M 4YeIOBEKa DJIEKTPOMATHHTHBIX BOJNH U PagHOaKTHBHEIX
H3JIYYEeHHI;
- BHEprocOepeKeHus;
- 6e30MacHOr0 HCHONIB30BAHMS MAaTEepHAIOB U XMMUYECKUX BELIECTB B OBITY;
- IPOGHIAKTHKY MHPEKIIHOHHBIX 3a00JIeBaHH, HUKOTHHOBOM, AJIKOTOIBHOMN 1 HapKOTHYECKOI
3aBHCHUMOCTEII;
- OCO3HAHHBIX JIMYHBIX ICHCTBUH 110 OXpaHe OKpy KaromieH CPEJBL.

Ipumepnoie memot pehepamos (Ooxnaooe), unousudyanvuvix npoexkmoe

Matepus, GpopMel ee ABHKEHHS U CYIIECTBOBAHHSL.

llepsriii pyccxuit akagemux M.B.JIoMoHOCOB.

HcxyccTro 1 mporece mo3HaHusl,

DH3HKa U MY3BIKATBHOE HCKYCCTBO.

[IBeToMy3sIKa.

OuzrKa B COBPEMEHHOM IIHPKE.

DuU3nYECKHE METOIBI MCCIENOBAHHS MAMATHUKOB UCTOPHH, ApXMTEKTYPHl H IIPOHM3BEACHHIT
HCKYCCTBA,

Hayuno-rexnmdeckuii porpece i npoGieMsI 5K0TOrH.

BHOTeXHONIOTHS 1 reHHas HIKeHepHs — TexHomoruu XXI Beka.

. Hanorexnonorus KaKk IIPHOPHUTETHOE HAlIpaBIICHUE pPa3BUTHA HayKhd M IIPOH3BOJCTBA B

Poccuiickoii @eneparum.

Oxpana oKpysKalollei cpejibl OT XHMHYECKOTO 3arpA3HEHH.

PacTBope! BOKpyT Hac.

YerpaHeHne jKeCcTKOCTH BOIBI Ha IPOMBIIUICHHBIX NPEANPHATHIX.

Hcropust BOSHUKHOBEHHS M PA3BUTHSA OPraHAYecKOH XHMUH.

YTIEBOJIBI M HX POIb B XHBOM IPHPOJE.

JK¥pBI KaK IIPOJIYKT IUTAHUS U XMMHUYECKOE CBIPEE.

Hexsartka nponoBosibeTBHS Kak rio6GaisHas mpobJiemMa YeI0BEUECTBA H Ty TH €€ PEIICHHUS.
CpejicTBa THTHEHBI HA OCHOBE KHCJIOpOJCOAEpKAIMX OPTaHHYECKHX COEMHEHHIA.
CHHTETHYECKHE MOIOLIME CPEJICTBA; JOCTOMHCTBA H HEIOCTATKH.

HMepuuur Genka B NMINEBBIX NPOAYKTaX H  ero NIPEOJOJICHHE B paMKaX NIoGaapHOI
IIPOJOBOJBCTBEHHOH IIPOTPaMMEL.

B.W. Beprancxuii u ero yyenue o duocdepe.

Hcropus u paseuTe 3HaHHI 0 KIeTKe.

Oxpyskarolas YeloBeka cpefia i ee KOMITOHEHTbI: PasIMYHbIC B3IJIA/BI HA OJHY IpobieMy.
Homynsumsa xax enuauna 6HONOrHIECKO SBOJTIOIMA.

Homynsanus kak sKoJIOrHIecKas eTHHUIA,

CoBpeMeHHbIe B3ITIAEI HA OHOJIOTHYECKYIO SBOJTIOLIHIO.

CoBpeMeHHEIE B3IVIABI Ha IIPOHUCXOKICHHE YeIOBEKa: CTOJIKHOBEHHE MHEHHIH,
CoBpeMeHHBIE METO/(bI MCCITEIOBAHMS KIIETKH.

Cpes 00MTaHMs OPraHu3MOB: IPHYUHET pasHoobpasusi.

TEMATHUYECKUI IIAH
y4ebnol nuctummuael OYJ16 06 EcrecTBo3HaH e
At cnenranbHocTH  44.02.02 IpenogaBanue B HAYaIbHBIX KIIACCAX



TEMATUYECKHA IUIAH

yuebnoi aucuumnnael OY 16 06 EctecTBO3HAaHKE

st cnienuanbHocTd  44.02.02 IpenogaBanue B HaYaIbHBIX Ki1accax

Haumenosanue pasznenos Komuuectro
4acoB
48
OU3BHKA
Beenenue 1
Pasznen 1 Mexanuka 13
Paznien 2 OCHOBEI MOJISKYIISIPHO# (DM3HKH M TEPMOANHAMUKH 10
Pasnen 3 OCHOBBI DIEKTPOMHAMUKH 14
Paspen 4 KosieOanus u BOJTHBI 4
Paspen 5 DneMeHTHI KBaHTOBOM (H3HKH 4
Pasnen 6 BcenenHas u ee aBomonus 2
BueaynuropHas camocTosTenbHas pabora 24
Hrtoro 2
HauMenoranue paznemon Konuyectro
4AaCOB
30
XUMUSI
Beeneuue 2
Paspest 7 O0uias 1 Heopraumdeckas XUMUs 16
Tema 7.1 OCHOBHBIE MOHATHS H 3aKOHBI XUMHH 2
Tema 7.2 Ilepuopnyeckuii 3akon u Ileprnoauueckas cucTeMa XUMHYESCKHX 2
anemeHToB JI. 1. Menneneesa
Tema 7.3 Crpoenue BeriecTsa 2
Tema 7.4 Bopa. PactBopsl 2
Tema 7.5 Xumuyeckue peakiuu 2
Tema 7.6 Knaccudukanus HeopraHuuecKux coeIMHEHHI H HX CBOHCTBA 2
Tema 7.7 Mertajuisl 1 HeMeTaIIBI 4
Paznen 8 OpraHnveckas Xumus 8
Tema 8.1 OcHOBHBIE IOHATHS OPraHUYeCKO! XMMHH ¥ TEOPHS CTPOSHHS 2
OpPraHHYECKHX COCTUHCHHIA
Tema 8.2 Vrueromopons! # HX MPUPOAHBIE HCTOUHHKH s
Tema 8.3 Kucnopoaconepskarue opraniyeckue coeJHHEHUST 2
Tema 8.4 Aszorcojepkaluie oprandeckie coeiMuerus. [lonumeps 2
Paznen 9 Xumus v xu3Hb 4
Tema 9.1 Xumusg B ObITy 2
Tema 9.2 Xummus v opraHusm yelnoBeKa ¥
BreaynuropHas camocTosTensHas paboTa 15
Hroro 45




HanmenoBanue pasjienon Konuuectro
JacoB
30
BHOJIOT'MA

Beezienne. bronorus — coBOKYIHOCTH HAyK O KHBOM mprpoae. MeToasl 1

HAYYHOT'O IO3HAHUS B OHOJIOIHH

Paznen 10 Knerka 8

Paznen 11 Opranuszm 8

Pazpen 12 Bug 7

Pasmen 13 DkocucTembl 6

BueayauropHas camocTosTelbHas pabora 15

Htoro 45
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XapaKkTepuCTUKa OCHOBHBIX BHUJIOB YUeOHOH IesITeIbHOCTH CTYAESHTOB

Coaep:xanue o0y4eHust

XapakTepuCcTHKA OCHOBHBLIX BHIOB €SI Te/JILHOCTH CTYIeHTOB (Ha
YpoBHE Y4eOHBIX JelicTBmil)

DOUINKA

Brenenune

Paszputne criocoOHOCTEH SICHO M TOYHO H3JIaraTh CBOH MBICIH, JIOTHYECKH
00OCHOBBIBATh CBOK) TOYKY 3pPCHHS, BOCIHPHHHMATE M aHATH3HPOBATH
MHEHMs cOOeCeJHUKOB, INPH3HABAsd IIPaBO JPYroro YelOBeKa Ha HHOE
MHEHHE.

[IpuBeneHue NpPUMEPOB BIUSHHUS OTKPBITHH B (H3MKE Ha IPOrpecc B
TEXHHUKE U TEXHOJIOTHH IIPOH3BOJICTRBA

Mexanura

Kunemaruka

O3HakoMJIEHHE €O CHOCODAMH ONHCAHHS MEXaHHYECKOrO JIBHIKEHHS,
OCHOBHOH 3aJjaueil MEXaHUKH.

M3yvenne OCHOBHEIX (HM3HYECKHX BEJHYHH KHHEMATHKH: MEPEMEIICHHUS,
CKOPOCTH, YCKOPEHHUSL.

Habmonenue OTHOCHUTEIIEHOCTH MEXaHHYECKOTO TIBMKEHHMSL.
OopMynupoBaHHE 3aKOHA CIIOXKEHHSI CKOPOCTEH.

HccnenoBaHue paBHOYCKOPEHHOI'O —HPSAMOJIHHEHHOro  JiBMKeHHs (Ha
IpuMepe CBOOOJHOrO IaJCHHS Tel) U PaBHOMEPHOrO IBHIKEHHS Telia I0
OKPYKHOCTH.

IloHuMaHKE CMEBICIA OCHOBHBIX (PM3MYECKHUX BEJIMYHH, XapaKTEPU3YIOUIHX
PaBHOMEPHOE JBHIKEHHE TEJa 110 OKPYKHOCTH

JmnaMuka

ITonumanme cMmpicna Takux (U3MYECKHX Mofened, Kak MarepuaibHast
TOYKa, HHEPIHAIbHAsI CUCTEMA OTCUeTa.

Mzmepenue Macchl Tejla pa3IMYHBEIME  criocobamu. M3mepenue cui
B3aUMOJICHCTBHA Tell. BEIYUCIIEHHE 3HAUYEHHST YCKOPEHHS TEII 10 H3BECTHBIM
3HAYEeHUSM JeHCTBYIOIMX CHII H Macc TeL

YMeHHe pasziuyarh CHIly TsDKecTH M Bec Tena. OOBsSCHEHUE M IIPHBEICHHUE
IIPHUMEPOB SIBJIEHHSI HEBECOMOCTH.

IIpuMeHEHHE OCHOBHBIX TIOHATHH, (OpPMYJ ¥ 3aKOHOB JAUHAMHKH K
PELISHHUIO 3a/1a4

3aKOHELI COXpaHcHHsd
B MCXaHHKE

O6BbsicHEHHE PEAKTUBHOTO JIBM/KEHHS HA OCHOBE 3aKOHA COXPaHEHHs
UMIIynbca. [IpuMeHeHne 3aKoHa COXpaHeHHs HUMITYIbca JUIS BEIMHUCICHI
H3MEHEHUIt CKOpOCTeil Tel MpH HX B3aHMOJICHCTBHSIX.

Brruncnenne paboTh CHII M U3MEHEHHSI KHHETHYECKOM SHEepruH Tena.
Brruncnenne NOTEHIMATBHOH SHEPIHH TeJ B TPaBUTAIlHOHHOM II0JIE.
XapakTepuCTHKa TPOM3BOJUTENIFHOCTH  MalldH W JIBUrateled ¢
UCIIOJIE30BaHUEM ITOHSTHS MOIIHOCTH

OcHoBbl MONEKYIAPHOU PUIUKYU U MEPMOOUNAMUKU

Monekynsprast puzuxa

®opMyIHpPOBaHHE OCHOBHBIX IIOJIOKEHHH MOJICKYJIIPHO-

KHHETUYECKOH TeopuH. BEImoaHeHne SKCIIepUMEHTOB, CITYKallliX
000CHOBaHHEM MOJIEKYJISIPHO-KHHETHYeCcKol Teopun. Habmonenue
OpOYHOBCKOTO JIBMOKEHHS U SIBICHUSA TADDY3HH.

Onpesenenne napaMeTpoB BeIECTBA B ra3000pa3HOM COCTOSHUH

Ha OCHOBAHUH YPaBHEHHUS COCTOSHHS UIEAIBHOTO rasa.

IlpencraBnenme B BuAe rpaduka H30XOpHOro, H300apHOrO H
HU30TEPMHYECKOr0 IPOLECCOB. BrluMcneHHe cpeqHed KHHETHYECKOH
SHEPrHH TEIUIOBOIO JBHXKEHHS MOJEKYJ TI0 M3BECTHOH TeMmeparype
BEIIECTBA.

V3amepeHue BIaXXHOCTH BO3/yXa

TepmouHamuka

9KCHepHMeHTaJ'IbH06 HCCIEIOBAHNIE TEILIOBEIX CBOHCTB BCIICCTRBA.




Pacuer komuuectsa TemnoTsl, Heo6x0TIMOrO JUISI OCYILECTBIIEHUS —[
TIporiecca PEBpaleHHs BEIIECTBA H3 OAHOTO arperaTHOTO COCTOSHHIS
B JIPYToeE.

Pacuer usmenenus sayrpenneit OHEPTUM TN, pabOTHI H IEPEIaHHOTO

KOJINYECTBA TEIIIOTHI Ha OCHOBAHUH TIEPBOTO 3aKOHA TEPMO/HHAMHUKIL
OGbsicHEHHE IPUHIMIIOB NeHCTBHS TEIUIORIX MallluH

Ocnogel anexmpodunamuxu

OnexTpocraTuka

Brruncnenue cnn B3anMoeiicTBaS ToueqHbIX ANIEKTPHYECKHX 3apsAJI0B.
Brruncnenue nanpsoxennoct u norenmuana BIIEKTPHYECKOTO IIOJIs
OJIHOT'0 M HECKOJIBKUX TOUCHHBIX 3apsIIOB.

H3Mepenne pasHOCTH MOTeHIHATOB,

IIpuBeieHITe NpUMepOB MPOBOAHUKOB, AHDJIEKTPHKOB M KOHIEHCATOPOB,
Habnronenne siBnenus snextpoctaTiueckoi HHJIYKLIHH U SIBJICHHS
IOIAPU3ANNH JIMDIIEKTPHKA, HAXOJLIIIETOCS B SIEKTPHUCCKOM HOJIE

TlocTosHHBIH TOK

Hsmepenne mommocTn SJIEKTpHYECKOro Toka. Hamepenme DJIC nu
BHYTPEHHETO CONPOTHBIICHUS HCTOYHHUKA TOKA.

CGop u ucTIbITaHNE SNEKTPHYECKUX TIeTel ¢ Pa3InYHEIM COeIHHEHHEM
IPOBOJIHHMKOB, PACYET HX [IAPAMETPOB

MarguTHoe moe

Habmionenne nefictsus MarHuTHOro 0115 Ha IIPOBOJHHUK C TOKOM,
KapTHHOK MarHUTHBIX ITOJICH,

DopMyIHpOBaHUE IpaBHIA JeBOl PYKH JJIs OIpEEICHUS HaIpaBJICHHS
CHJIBI AMIIepa.

Beruncnenne cum, peiicTByrommx Ha MPOBOJHUK C TOKOM B MardHUTHOM
1noie, 00bACHEHNE IPHHIMIIA AeHCTBHS DIICKTPOIBUTATEIIS.

Vceneniopanye sBICHHS 51eKTPOMArHUTHOMN HHAYKUIHH

Konebanus u eonnot

Mexannueckue
KoJ1eOanus 1 BOJIHEL

IpuBenenue npuMepoB KoneGaTeLHBIX ABHIKEHHIL, Hccnenosanue
3aBHCHMOCTH NI€PHO/IA KOJICOaHMIT MaTEMaTHIeCKOro MasTHHKA OT €ro
AJTHHBI, MAacCBI M aMIUIUTY b1 KoneOauuii. Onpeneenue YCKOpeHHs
CBOOOZHOTO MAJCHHS ¢ TIOMOIIBIO MATEMATHYECKOLO MasTHHUKA.
Habnronenune xone6anmii 3pygamero Teja. IIpuBenenue 3navenus
CKOPOCTH paclpOCTPaHEHH: 3BYKa B PasiIHYHEIX Cpe/ax.

YMeHHe 0OBSICHATE HCIIONb30BaHHE YABTPa3sByKa B MEHIHHE

OIIeKTPOMATHUTHEIE
KoJeOaHus U BOJHBI

HaGimonenue ocummmorpamm rapmMosnaecKix Konebanmi CHJIBI TOKa

B IIETIH.

OO0BsacHeHNE NpeBpanieHns SHECPIHH B HICAIBHOM KOJIe0aTeIbHOM

KOHTYpe.

W3yuenue ycrpoiictsa u npuHumna neicraus TpaHchopMaTopa.

AHanu3 cXxemsl nepeaun SJIEKTPOIHEPTHH Ha OOJIBLINE PACCTOSHHS.
IlpuBenenue npumepor BumoB PanuoCBA3H. 3HAKOMCTBO C YCTpoHcTBamu,
BXOJAIIHMH B CHCTEMY PaIHOCBA3M.

O6ceyxnenne ocobeHHOCTE PaclipoCTpaHEeHNs pagroBOJIH

CBEeTOBBIE BOJIHEL

IIpavmeHeHre Ha IPaKTHKe 3aKOHOB OTPAXKEHMSA U IPEIOMJICHHS CBETA IIPH
pelenny 3anad. Habmonenue sisnenus audpakiun u JHCIIEPCHH CBETA.
YMEHHE CTPOUTH H300PAXKEHHS IPEAMETOB, TABACMbIE JIHHIAMEL Pac-

9eT ONTHYECKOH CHJIBI JIMH3EI

Onemenmol K6anmosoii dusuxu

KBanrtossle cBoiicTna
CBeTa

Habmonenne porosnexrprueckoro a¢pexra. Pacuer MakcHMasbHOM
KHHETHYECKOH SHEPIHH BIICKTPOHOB IIPH dporoadexre

®usuka atoma

DOopMyJIMPOBAHHIE MOCTYIATOB Bopa. Habmonenune mineituaroro
1 HEIIPEPRIBHOTO CHEKTPOB.




Pacuer 4acTOTHI ¥ ITHHEI BOJIHEI HCITyCKAEMOTO CBETA IPH IIEPEXO0IC
aToMa U3 OJHOTO CTaHOHAPHOI'O COCTOSHUS B PYTOE.
O0psicHeHre NpUHIKIA JSHCTBHS T1a3epa

®u3zuKa aTOMHOTO si7pa
1 3JIEMEHTAPHBIX
YACTHI]

Habmonenne Tpekos ambga-yactun, B Kamepe Buibcona. Permcrparms
ANCPHBIX U3JIY4YCHHH C MOMOLIBIO cueTyuka I elirepa.

Pacuer sHepruu CBA3M aTOMHBIX SED.

llonMManne NEHHOCTH HAy4YHOTO II03HAHMSA MHpa He BooOIE Uit
HEJIOBEUECTBA B 1ICJIOM, & I KaXXA0ro o0ydaromerocs JU4YHO, IEHHOCTH
OBJIQICHUSA METO/IOM HAYYHOTO MMO3HAHMS JJIS TOCTHKEHHUS yCIexa

B JIIOOOM BHJIE IPAKTHYECKOH JI€ATETHHOCTH

Beenennas u ee ssomoyus

Crpoenme u pazsurue
Bceenennoit

OOpacHenue MoJienu paciupsiomeiics Beenennoit

[Ipoucxoaenue
ConneuHoit cucTeMsl

Habnronenne 3Be3n, JlyHe! u mianeT B Testeckon. HaGIomeHHe COMHEUHBIX
IATEH C IIOMOIIBIO TEJIECKOIIA

XUMMHSA

Brejienue

PackpeiThe BKIaza XMMHYECKON KapTHHEI MUPA B €MHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHUpa.
XapakTepUCTHKA XMMHH KaK IIPOU3BOJIMTENLHOM CHIIBI 00IIECTBA

Baxneiimme xuMuyeckne
HOHATHS

Ymenne JaTh OIIPENCTIEHHE H OIICPHPOBATD CIEAYIOIIHMH XUMHUYECKUMU
MOHATHAMMU: «BEILECTBO», «XHMHYECKHH JICMEHT», «aToM», «MOJICKYIax,
«OTHOCHTEJIBHBIC aTOMHAas H MOJICKYIIIpHast MacChl», «HOH», «AIIIOTPOIIH?,
«H30TOIIBI», «XHMHYECKast CBA3bY, WIJIEKTPOOTPHIATEIIEHOCTE,
«BAJICHTHOCTBE», «CTCICHBL OKHCJIICHHS», «MOJbY, «MOJIApHass Maccay,
((MOI]HpHI:Iﬁ 00BeM 1"8.3006pa3HbIX BCLICCTB», «BELIECTBA MOJIEKYJIAPHOIO H
HCMOJICKYJISIPHOT'O CTPOCHHUA», «PpaCTBOPEI», «QJIEKTPOIIUT U HEJJICKTPOIIHUT»,
CIJICKTPOIHTHYECKAA OHCCOUMALHNIY, «OKHCIHTEIIL H BOCCTAHOBHTEIDBY,
«OKHCJICHHE H BOCCTAaHOBJICHHC», «CKOPOCTEL XUMHYECKOH PCAKIIHH,
«XHMHYECKOE PaBHOBECHE», «VTI. .HEpO,I[HBIi;I CKCJIICTY, (((I)YHKIIHOHaJ'lBHa}I
rpynmna», «H30MEpHI»

OCHOBHEIE 3aKOHBI
XHUMHAHA

@opMyNIMpOBAHHE 3aKOHOB COXPAHEHHs MAcCCHl BELIECTB M IIOCTOSHCTBA
COCTaBa BEIUECTB. YCTAHOBICHHE MPHYHHHO-CIIEACTBEHHON CBA3H MEXILY
COZEpXKaHHEeM OTHX 3aKOHOB H HAIHCAaHHEM XUMHYecKHX (opMyn wu
ypaBHEHHH. Packpeitie pHU3MYIECKOTO cMBICTa CHMBOJHKH [lepromudeckoii
TabJIMIB XUMIYecKHX anemenToB [I. Y. Menzeneesa (HOMEpOB SIEMEHTa,
[IEPHOJIA, TPYIIIEI) ¥ YCTaHOBJICHHE IPUYHHHO-CIIEICTBEHHOM CBA3H

MEXy CTPOCHHEM aTOMa M 3aKOHOMEPHOCTAMHE H3MEHEHHS CBOHCTB
5JIEMCHTOB ¥ 00pa30BAHHEIX MMM BELIIECTB B IIEPHO/AX M IPYyIIIAX.
XapakTepuCTHKA 3IEMEHTOB MAJIbIX MIEPHOJIOB 110 MX IIOJ0XKESHHUIO B
ITepuoauueckoii cucreme JI. 1. Menneneera

OcHOBHBIE TeOpHU
XUMHAH

YcTaHOBIIEHHE 3aBUCHMOCTH CBOHCTB XHMHYECKHX BELIECTB OT CTPOSHHS
aToOMOB 00pa3yIOIHX HX XUMHYECKHX 3JIEMEHTOB.

XapakTepuCTHKAa ~ BaXHEHINMX  THIIOB  XMMHYECKHX  CcBs3eil o
OTHOCHTENBHOCTH 3TOi THIONOrHH. OOBSICHEHHE 3aBUCHMOCTH CBOMCTB
BEILCCTB OT UX COCTaBa M CTPOCHHSI KPHCTAJUTHYESCKHUX PEIlEeTOK.
@opMyNUPOBAHHE OCHOBHEIX IIOJIOXKEHHIl TEOPHH 3JIeKTPOITHTHYECKOH
JHCCOLHAIMK W XapaKTEPHCTUKA B CBETE DTOH TEOPHH CBOMCTB OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COeIHHEHHIA,

®opMyJIMPOBAHME OCHOBHBIX IONOMKEHHH TEOPUU XUMHYECKOTO CTPOEHHS
OPraHHYECKHX COCIMHEHHH M XapaKTepHCTHKA B CBETE OTOH TEOpHH
CBOMCTB Ba)XKHEHLIMX MPENCTABUTENEH OCHOBHBIX KJIACCOB OPraHHYecKHX
COCIMHEHUH




Baxueiimue Bemecrna
U MaTepHaJIbI

XapaKkTepHCTHKA CTPOEHHS aTOMOB U KPHCTaJIOB H Ha 9TOH OCHOBE —
001X (PUIMUECKUX U XUMHEYECKHX CBOHCTR METAJLIOB HEMETAIJIOB.
XapaKTepUCTHKA COCTABA, CTPOCHHS, CBOMHCTB, HOJIy4YeHHs] U NpPHMEHEHUE
BOKHEHINMX HEMETAIIIOB.

XapaKTepUCTHKA COCTABA, CTPOCHHS M OOIIUX CBOMCTE BaKHEHITIHX

KJIaCCOB HEOPraHMYECKHX COEIHHEHHIA,

Onucanme cocTaBa U CBOMCTE BakHEHIITHX IpeacTaBuTeneil opraHuuecKkux
COCTMHCHHUH: METAHOJIA U HTAHONA, CIIOIKHBIX 3(HpOB, KHPOB,

MBLT, KapOOHOBEIX KHCIIOT (YKCYCHOM KHCIIOTHI), MOHOCAXapHIOB
(rIHOKO3BI),  MCAXApHIOB (caxaposel), mOIECAXapHIOB (kpaxmama u
LEIUTIONO03bI), AMHHOKHCIIOT, GEJIKOB, HCKYCCTBEHHBIX H CHHTETHUECKHX
IIOJIIMEPORB

XUMHYECKHIT S3BIK
H CHMBOJIMKA

Hcnons3osanwue B yue6Hoi 1 NPOECCHOHANIBHOM JIEATEIEHOCTH
XMMHYECKUX TEPMUHOB H CHMBOJIMKH.

HaspiBanne W3ydYeHHBIX BemecTs mo TPUBHAIBHOM MJIH MEXIYHApOIHOIT
HOMCHKJIATYPC M OTPaXCHME COCTaBa 3THX COEIMHEHHH C IOMOLIBIO
XUMHYECKHX (hOPMYIL.

OtpaxkeHHe XHMHYCCKHX TIPOIECCOB ¢ MOMOIIBIO YPaBHEHHH XHMMYECKHX
peakuuit

XHUMHYECKHE peaKIuu

OGbsiCHEHHUE CYIHOCTH XUMHYECKHX IPOLIECCOB, Knaccupukanus
XHMUYECKHX PEaKIHid [0 Pa3IHIHEIM IIPH3HAKAM

XUMUYeCKHif Bhinonnenyne XHMUYECKOro SKCIIEpPUMEHTA B IOJTHOM COOTBETCTBAR
9KCIEPHMEHT C IpaBHIaMH TEXHHKH 0€30IaCHOCTH.
Habmonenune, pukcuposanue u onucanue Pe3yJIBTaTOR IIPOBEAECHHOIO
9KCIIepHMEHTA
Xumuyeckas IIpoBeieHHe CaMOCTOATENIBHOTO TOMCKA XHMHIECKOM HHpopManuu
HH(pOpMAIUs C HCTIOJIb30BAHHEM PA3MHYHBIX HCTOYHHKOB (HAYIHO-IIOMYIAPHBIX

M3/IaHHH, KOMIIBIOTEPHEIX 0a3 JAHHEIX, PECYPCOB Hnrepuera); uc-
TO/IE30BAHIE KOMIIBIOTEPHBIX TeXHONOTHI JUIs 06pabOTKH | Iepesaun
XHMUYECKOH MHPOPMALUH U ee IPEACTABICHHS B PA3IHHBIX dopmax

Ipodunsroe u

OOBsCHEHNE XHMHYECKHX ABJICHUI, NPOHUCXOMAIIMX B IPUPOJE, OBITY

podeccHoHANEHO U Ha IIPOU3BOICTBE.
3HAYAMOE Cobmonense  mpaBHl  BKOJIOTHYECKH rPaMOTHOTO  IIOBEIEHHA B

cojiepIKaHue OKpyKaromieit cpeje.
OreHKa BIUSHUSA XAMHYECKOTO 3arpA3HEHUS OKPY KaloIlei cpeE
Ha OpraHU3M Ye€IOBeKa U APYrHe JKMBBIE OpranusMel, CobGmonenue IIPaBUII
Oe3omacHOro OOpaIIEHAS € TOPIOYAMH ¥ TOKCHYHBIME BEILECTBAMH,
n1abopaTopHEIM 060PYIOBAHHEM.
Kputryeckas onenka 10cToBepHOCTH XAMHYECKOl HH(pOpMaIHH,
IIOCTYNAMIIEH H3 Pa3HBIX HCTOUHHKOB

BHUOJIOI'UsA
buonorus — 3HAKOMCTBO ¢ OOBEKTaMHU H3YUICHHUs OHOJIOTHHL.

COBOKYIIHOCTE HAyK O
’KHBOM 11pHpoze. MeTozpl
HAYYHOI'O IO3HAHHUS B
Ouonorun

Brrsasnenue posin 6uonoruu B (opMupoBaHuH COBpeMeHHO
CCTECTBCHHO-HAYTHOM KAPTHHBI MEpPA U NPaKTHYECKOM IeSTeIbHOCTH
nogeit

Krnerxa

3HAKOMCTBO C KJIETOUHOI TeopHei CTPOEHHS OPTaHU3MOB.
[Tonyuenne npencrasienns o pomu oprauuyeckux u HCOPraHHYECKHX
BEIIIECTB B KIIETKeE,

3HaHWe CTPOEHHSI KIIETOK 110 Pe3y/IbTaTaM PaboTEI CO CBETOBBIM
MHKPOCKOIIOM.

YMEHHE ONMCHIBATE MUKPOIPENAPATEL KIIETOK pacTeHHH. Y MeHHe




CPaBHMBATE CTPOCHHE KIIETOK PACTCHHH M 3KHBOTHBIX I10 TOTOBEIM
MHKpOIIpenaparam

Opranuszm 3HaHWE OCHOBHBIX CIOCOOOB  pasMHOMEHHS OpraHu3MOB, CTaIHil
OHTOT€HE3a Ha IIpHMepe YeI0BeKa.,

3HaHue NPHYKH, BEI3BIBAIOIMX HAPYLICHHS B Pa3BUTHH OPTaHHU3MOB.
YMeHue N0NIb30BaThCsl FEHETHIECKOi TEPMUHOJIOTHE U CHMBOJIMKOI,
pemaTh NpOoCTEHIINE reHeTHUECKHE 3aaYH.

3Hanue ocobeHHOCTER HacCJIeJCTBEHHOMH H HEHACJECTBEHHOMU
H3MEHYMBOCTH M MX OMOJIOTHYECKOM POJIH B IBOJIOIHH KHBOTO

Bun YMCHHC  aHaNU3HPOBAT M OLCHHBATh  PA3JIHYHBIE  MIIOTE3EI
IIPOMCXOKJICHUS KH3HH Ha 3eMIIe.

YMeHue IpOBOJUTE ONMCaHUE 0c00e OTHOTO BHIA IO MOP(OIOTrHYECKOMY
KPUTEPHIO.

Paseutie cmocoGHOCTelH SCHO M TOYHO M3JaraTh CBOH MBICIH, JOTHUECKH
00OCHOBBIBATE CBOIO TOYKY 3DEHMS, BOCIPHHHMATL H aHAIM3UPOBATh
MHCHHs COOECEHMKOB, NPH3HABAS IIPAaBO APYrOro YenoBeKa Ha HHOC
MHEHHE,

YMeHHe NOKa3BIBaTh POJACTBO YEJNOBEKA M MIICKOIHTAIOMHX, OOIHOCTD H
PaBEHCTBO YEITOBEYECKUX PAC

OKOCHCTEMEI 3HAHHE OCHOBHBIX IKONIOrHYECKHX (AKTOPOB H HX BIMSHHMS HA OPraHU3MBL
3HaHUe OTIIMYUTENBHBIX IPH3HAKOB HCKYCCTBEHHBIX COOBIIECTB —
arposKOCUCTEM.

IHony4etne npeacTaBIeH s O CXeMe S9KOCHCTEMEI Ha IIPAMEpE

ouocdepsl.

JleMOHCTpalKs yMeHHS TIOCTAHOBKH LENeH JeATeNbHOCTH, MIaHHPOBAHHE
COOCTBCHHOH JIEATENBHOCTH [l JIOCTHIKEHHs IIOCTABIECHHBIX LN,
NPEABU/ICHUS BO3MOXHBIX PpE3yJIbTaTOB STHX JEHCTBHI, OpraHH3alyH
CaMOKOHTPOJISL M OIIEHKHU ITOJTy4YEeHHBIX Pe3yNIbTaTOB.

Ob6yueHne COOIIONEHHIO IPABHII IOBEJICHAS B IPHPOJIE, GEPeHOMY
OTHOIICHHIO K OHOIIOTHYECKHM 00BEKTaM (PACTEHHAM M IKHBOTHBIM

H HX COOOIIECTBAM) H HX OXpaHe

YueOHO-METOIMUECKOe U MaTepUaTbHO-TEXHUUECKOe 0becIeueH e IIporpaMMsl yueOHOit
AUCHUILIAHEI «EcTecTBO3HAHME

Ocpoenue mnporpamMmsl  yueOHOM JuCHMIUIMHE «ECTeCTBO3ZHAHHE IpEeANoaracT HaIHYHE B
poheccHoHaNbHON  06pa3oBaTENbHOM  OpraHU3aiy, pealn3yromeit 00pa3oBaTeNbHYI0 MPOrpaMMy
cpennero obmero obpasoBanusi B mpemenaX ocBoenms OITOII CIIO Ha Gase OCHOBHOLO obiero
00pasoBanus, y4eOHEIX KaOHHETOB 10 (U3MKe, XHMHH, GHONOTHH, B KOTOPBIX MMEETCS BO3MOXKHOCTH
obecrieunTh CBOOOMHEIH joCTyn B VHTepHeT Bo Bpems y4eOHOro 3aHATHS H B IEPHOJ BHEYy4eGHOIM
JICATEJIbHOCTH 00YYaroIuXcs.

B cocrap xabuHeToB 110 (u3uKe, XHMHH, GHOIOTHH BXOJIAT nabopaTOpHH ¢ JIaGOPAHTCKONH KOMHATOIL.
[Tomemennst KaOHHETOB (YU3HKH, XMMHH H OHOIOTHH JI0JKHEI YAOBJIETBOPATE TpeOoBaHuaM CaHHUTApHO-
SIH/ICMHOJIOrHICCKUX NpaBuil 1 HOpMaThBOB (CanlluH 2.4.2 Ne 178-02) u GHITH OCHAIICHEI TUIIOBBIM
000pyZ0BaHKEM, YKa3aHHBIM B HACTOSIIUX TPeGOBAHMSAX, B TOM UHCIIE CHELUATH3UPOBAHHON Y4eOHOM
MeQENbIO M CpeIcTBAMH O00YUYEHH S, JOCTATOUHBIME JUIsl BHITOMHEHHS TpeGOBaHMIi K YPOBHIO MOATOTOBKH
o0yJaronuxces.

B xabunerax momkHo OBITH MyJIbTHMeNHiTHOE 0GOPYIOBAHHUE, MOCPEJACTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTenbHOrO MPOLECca MOTYT NPOCMATPHBATE BH3Y&IbHYIO HHQOpPMANHIO Mo (H3MKE, CO3MABATH
NIPEe3eHTANHU, BUJIeOMaTePHAJIbI | T. II.




B cocras yue6uo-Meroauueckoro u MATCPHATLHO-TEXHUYECKOr0o 00eceueH st IPOrpaMMbl yueGHoi
AucuuIAHEL «EcTecTBO3HAHMEY BXOMAT:

** MHOTO()YHKIIHOHAJILHBIH KOMILIEKC IIPEIo/1aBaTe]Is;

** HAMJLAIHBIE TIOCOOH! (KOMIUTEKTHI y4eGHbIX TabImL, ILIAKATOB, IIOPTPETHI BBIAAIOLINXCS YYCHBIX B
O0JIaCTH ECTECTBOZHAHHS H T. IL.);

** HHQOPMALMOHHO-KOMMYHHKAIIHOHHbIC CpencTBa;

** 9KPaHHO-3BYKOBBIEC [IOCOOHS;

** KOMIUIEKT 3JIEKTPOCHAOKEHH KaGHHeTOB;

** TCXHHYCCKHE CPEJICTBA 00ydeHHMs;

*¢ AEMOHCTPALHOHHOE 000pyNoRaHHE (0OIIEro HA3HAYMECHHS ’ TEMaTHYeCKHE HaOOopEI);

** naboparoproe 0GopyoBanue (OGLIEro HA3HAYCHHS 1 TEMaTHYECKHe HAOOPEL, B TOM YHCIIE YIS
TIOCTaHOBKH JIEMOHCTPALMOHHOIO H YYEHHYECKOTO SKCIICPUMEHTA, PEaKTHBEL);

** CTATUYECKUE, TUHAMUYECKHE, AEMOHCTPALMOHHEIC H PAa3IaTOYHEIe MOJIETIH, BKJIIOYas HATypaJIbHbIE
O00BEKTEL,

** BCIIOMOTaTeNbHoe 000pyoBaHue;

*® KOMIUIEKT TEXHUYECKOH JOKYMEHTAIHH, B TOM YHCIIC TIacropTa Ha CpeAcTBa 00YYEHHS, HHCTPYKIHE
10 HX MCIIONIE30BaHUIO M TEXHHKE Ge30IacCHOCTH:

** OuOHOTeUHBIH poH,.

B 6ubnuoreunsiit ony BXOIST Y4eOHHKH, y4eOHO-METOIMYECKHE KOMIUIEKTEI (YMK),
o0ecreyHBaroNHe 0CBOEHHE YIeGHOH MHCIAILTHHET «EcTtecTBO3HaHHEY, pEKOMEHI0BAHHbIC HIIH
JIOIYIICHHBIC LT HCIOJIB30BAHUS B IPO(ECCHOHAIBHEIX 06Pa30BaATEIbHbIX OpraHu3aImMsx,
PCATH3YIOMUX 06pa3oBaTeNbHYIO IPOrPAMMY CPEJIHEro 001ero 06pa3oBanys B mpefeiax 0CBOSHHS
OIIOII CIIO na 6ase ocHOBHOIO 0fmIero obpazoBanusl.

Bubnuoreunsiit gong Moxker 6BITE NOMONHEH (bH3HYECKHME SHUMKIOIE UM, aTyiacaMH, CIOBapsIMH,
CHPABOYHUKAMH IO (H3MKeE, XUMUH, GHOJIOTHH, HAyYHO# 1 Hay4HO-IIOIYJIAPHO TUTEpaTypoii
CCTECTBCHHO-HAYYHOTO COACPIKAHHUSL.

1 ITucemo Munucreperra o6pazoBanus 1 Hayku PO or 24.11.2011 Ne MJT-1552/03 «O6 OCHALLCHUH
00100 pa3oBATENLHBIX YUPEIKICHHIA Y4eOHBIM 1 y4eGHO-1abopaTopHbIM 000pyI0BaHHEMY.

B nponecce ocBoenus mporpamMme! yueOHol nucnummune « EcrecTBO3HaHTE) CTYAEHTBI IOJDKHEI HMETh
BOSMOJKHOCTE OCTYIIA K 3JICKTPOHHBIM y4eGHbBIM MaTepHaiaM 110 CCTECTBO3HAHHIO, BKIIIOYast HHU3HKY,
XHMHIO, OHOTIOTHIO, HMEFOIUMCS B CBOGOIHOM Aocryne B cetr MHTepHET (3/IEKTPOHHEBIM KHHTaM,
TIpaKTHKymaM, TecTaMm, Marepuanam EI'D u np.).

Pexomennyemast siutepatypa

st cTyneHToB

benses J]. K., Joimuuy I'.M., Kysneyoea JIL.H. u op. Buonorus (6azoBelit ypoBens). 10 knace. —M.,2014.
benses Jf. K., Jowmuwuy I'.M., bopooun IT.M. u dp. Buonorus (GasoBsIit yposens). 11 kiace. —M., 2014.
Tatpuenan O. C., Ocmpoymos H. I'. Xumus At ipopeccuii M cienuansHoOCTE N COMUATEHO
SKOHOMMYCCKOTO M I'yMaHHTAPHOT0 Hpoduieii: yueGHuk ms CTYI. yupexaeHuii cpej. mpod.
obpaszoBanus. — M., 2014

T'abpuensn O.C. Xumus. Hpaktukym: yue6. mocobue. — M., 2014.

T'abpuensn O.C. u 0p. Xumus. TecTs, 3amaun u yIpaxxHeH#Hs: yueb. mocobue. — M., 2014,

LTabpuenan O.C. Xumus. IocoGue AUt OAroTOBKH K EI'D: yueb. nocobue, — M., 2014.

Enxuna JI. B. Buonorust. Beck MKoIBHbII Kypc B Tabnunax. — M., 2010.

Epoxun I0.M. Xumus: 3anaqu u YUPaXKHEHUS: y4eO. I0Co0He JUIs CTy/. yupeik e Huil cpen. mpod.
obpasoBanus. — M., 2014,

Lipoxun 10.M. COOPHHK TeCTOBBIX 3aaHMIf 10 XUMHH: yueb. nocobue mis cryn. Yupexnenuit cpex.
11po¢. obpazoBauus. — M., 2014,

Konemanmunos B.M., Pezanoe A. I"., @aoeesa E. O. Buonorus: YHEOHHK JUISl CTYJI. yupeskaeHuit cpey,.
npod. obpazosanust / mox pex. B. M. KomeranTuiona, — M., 2014,



Hemuenrxo K. 2. dusnka B cxeMax n Tabmunax. — M., 2014,

Camounenxo I1. H. ®uzuka juist mpodeccHii u crieninaibHOoCTel COUAILHO-IKOHOMUUECKOTO H
rYMaHHTAPHOTO TpoduIieii: yaeOHUK Ui CTYL. yUpexieHuil cpejt. npod. odpazopannsa. — M.,2014.
Camotinenxo I1. M. Coopuuk 3aj1a4 110 Qpu3uke Ui npodeccuii U crenuanbHOCTEH COIUaILHO-
HKOHOMHYECKOI'0 U TYMaHHTAPHOTro Mpoduieit: yued. nocodue /st CTy L. yUpekICHUH cpel. npod.
obpazopanus. — M., 2014,

XUMHMs: DIEKTPOHHBIH yueOHno-MeToJuuecKrit KoMiieke. — M., 2014,

Hns npenonasarenei

Camottrenxo I1. H. Teopus 1 meToauka oOyuenust pusuke: yued. nocodue Juist npenojaBaTerici ccy3os.
— M., 2010.

Hroun B. A., Kyopsisyes B. B. Mictopust u Mmetononorus puzuku. — M., 2014,

Labpuensin O, C., JIvicoga I'. I'. XyuMusi: KHUTa JUTS 1penoJjiapatenis: ydae0.-meTo/1. nocodue. —M., 2014.
Buosnorust: B 2 1. / noj pe. H. B. Speiruna. — M., 2007, 2010.

Buosiorust. PyKoBOJICTBO K ITpakTHYECKUM 3aHsiTusm / noj; peji. B. B. Mapkunoit. — M., 2010,

WHurepreT-pecypcesl

www. class-fizika. nard. ru («Knacc!nas jocka juist Ji0003HATEIIBHBIX »).

www. physiks. nad/ ru («®u3uKa B aHUMAIHAX »).

www. interneturok. ru («Bumeoypoku mo npeamMeTam MKOJILHOH NPOrpaMMbD»).

www. chemistry-chemists. com/ index. html (37eKTpoHHBIH XKypHaT « XUMHKH H XHMHI?).

www. pvg. mk. ru (omummnuana «llokopu BopoObeBsl ropei»).

www. hemi. wallst. ru («Xumus. OOpa3zoBaTeJIbHbIH CAHT JIs IIKOJILHUKOBY).

www, alhimikov. net (O6pa3oBaTenbHbId calfT A5l MKOJLHUKOB).

www. chem. msu. su (DnexTponnas 6HOTHOTEKA IO XUMUH ).

www. hvsh. ru (kypnan « XuMust B ILIKOJIEY).

www. hij. ru (KypHai « XHMUS ¥ JKHZHBY).

www. biology. asvu. ru (Best Guonorus. CoBpeMeHHast OHOIOTUs, CTAThH, HOBOCTH, ODUOJIMOTEKA).
www. window. edu. ru/ window (Eaunoe okHO focTyna k odpa3oBareibHBIM pecypcaMm MHTepHeTa
1o OuoIorun).



