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1. IosicHUTEJBLHAA 3alIHCKA

PabGouass mporpamma yueOHONM aucuuIUMHBL «EcTecTBO3HAHUE» MpeAHA3HAuYeHa JUIs
OCBOCHHS TPOTPAMMBbl MOATOTOBKM CHEIMAJIMCTOB CPEJHEro 3BeHAa Ha 0a3e OCHOBHOIO OOIIETO
obpazoBanus mo cneruanbHocTH 38.02.01 DKoHOMHMKA M OyXraaTepcKui yder (10 OTpacisiM) ¢
MOJTy4E€HUEM CPEHETo 00IIero 00pa3oBaHus U peann3yercs Ha 1 Kypce 04HO popMbl 00yUEHUS.

PabGouass mporpamma paspabotana Ha ocHoBe TpeOoBanuii DPI'OC cpemHero o0IIeTO
o0pa3oBaHMs, NPEIBSIBISIEMBIX K CTPYKTYPE, COACPXKAHUI U pe3ysibTaTaM OCBOCHMS y4yeOHOMH
TUCHUILIMHBI «EcTecTBO3HAaHKE», B COOTBETCTBUH ¢ PekoMeHIausMu o OpraHu3alyy MoydeHus
cpeaHero odmiero oOpa3oBaHMS B TpEAeiIax OCBOCHHS 0OOpa30BATENbHBIX MPOTPaMM CPEIHETO
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 6a3¢ OCHOBHOTO OOIIEro 00pa3oBaHus ¢ YIETOM TpeOOBaHUM
denepanbHBIX TOCYJAPCTBEHHBIX O0Pa30BATENbHBIX CTAHIAPTOB W IMOJy4aeMOil mpodeccuu uiu
CHEIMAIbHOCTH  cpefaHero  mpodeccuoHansHoro  oOpazoBanus  (mucbmMo  JlemaprameHTa
rOCY/IapCTBEHHOW MOJUTHKYU B cepe MmoAroToBKH padounx kaapoB u A0 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

JlanHasi paboyasi mporpaMMa Y4UTHIBA€T BO3MOKHOCTH pealH3alnuy yueOHOTO MaTepraia u
CO3MaHMS CHEIHMANbHBIX YCJIOBUN Il WHBAJIUAOB M JIMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
310poBbs (Hanee — OB3).

O6yuenne wuHBamuaoB u junl ¢ OB3 ocymectBisercs ¢ ydyeToM OCOOEHHOCTEH
MCUXO(PU3NUECKOTO PA3BUTHUS, WHAUBUIYATbHBIX BO3MOXHOCTEH M COCTOSIHUSI 3/I0POBBSI TaKHX
oOyuaromuxcsi. B ¢unuane cospmarorcs crenuanbHble YCIOBUS JUIS TOJTYYEHHUS CPEIHEro
MpOoECCHOHAIBHOTO 00pa30BaHusl 00YYAIOIMMHUCS C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 37]0POBBS
(Hactp 10 crathu 79 denepanbHoro 3akoHa ot 29 nexabpst 2012 r. N 273-d3 «O6 ob6pa3oBanuu B
Poccuiickoit denepanumy).

OO6pazoBatenbHbIN Mporiece A HHBaIUI0B U iuil ¢ OB3 ocymiecTBiseTcs B €IMHOM MOTOKE
CO CBEPCTHUKAMHU, HE UMEIOIIUMH TaKUX OTPAaHUYCHUM.

PaGouas mporpamMmmMa Mo>KeT OBITH peain3oBaHa ¢ MPUMEHEHUEM JIEKTPOHHOTO O0yUeHUs,
JMCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH B MPEyCMOTPEHHBIX 3aKOHOAATEILCTBOM (hopMax
oOydeHUs WM MPU UX COUETAHUH, MPU MPOBEACHUM YUEOHBIX 3aHSATHH, MPAKTUK, TEKYILETO
KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHON aTTecTallui 00y4aroluXcsl.

Copmepxanne pabodeit  mporpammbl «EcTecTBO3HAHHE)» HAIMpPaBICHO Ha JOCTHKEHUE
CIEAYIOIIMX LeJsIei:

— OCBOGHME 3HAHMI O COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHE MHUpa U METoAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HaubOojee BAXKHBIMU HJIEAMH U JOCTHXKCHHSIMU
€CTECTBO3HAHMUSI, OKA3aBIIUMU OIpeesaioliee BIUsIHNE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

— OBJAJCHUE YMEHUSIMH TPUMEHSTH TMOJTYYEHHBIC 3HAHUS i1 OOBSCHEHUS SBIICHUN
OKPYKAIOIIET0 MUPA, BOCTIPUATHS HHPOPMAITUHU €CTECTBEHHO-HAYYHOTO U TPO(HEeCCHOHATEHO
3HAYUMOTO COJIEP)KaHUsI; PA3BUTHE WHTEIUICKTYaJIbHBIX, TBOPUYECKHX CIIOCOOHOCTEH U
KPUTHUYECKOTO MBIIIICHHUS B X0/1€ MPOBEACHUS MPOCTEUIITNX UCCIEA0BAaHNN, aHAIN3a SIBIICHUH,
BOCIIPUSTHS U HHTEPIPETALNH €CTECTBEHHO-HAYYHOU HH(POpMAIINH;

— BOCHHTaHHE YOEXKICHHOCTH B BO3MOKHOCTH MMO3HAHUS 3aKOHHOM MPUPOBI U UCTIOIb30BAHUS
JIOCTVKCHHU I €CTeCTBEHHBIX HAYK VISl PA3BUTHS [IMBUIIM3AIIMN M TTOBBIIICHHS KaueCTBa )KU3HU,

- TpPUMEHEHHE €CTEeCTBEHHO-HAYYHBIX 3HAaHUN B TNPOGECCHOHATBHOW NEATEIbHOCTH U
MOBCE/IHEBHOM JKM3HU i1 oOecredeHuss Oe30MacCHOCTH KU3HEAESITeNbHOCTH; I'PaMOTHOTO
MCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 30POBbs, OKPYKAIOIIEH CPEb.

B pabGouyio mnporpamMmy BKIIOUEHO COJAEpKaHHE, HaIlpaBI€HHOE Ha (OpMHpOBaHHUE Y
00ydJaromuxcsi KOMIIETEHIIMH, HeoOXomuMbIX s kauecTBeHHoro ocBoeHus IIIICC3 nHa Oaze
OCHOBHOTO 00ITIeT0 00pa30BaHMs C MOJYYEHUEM CPEIHETO 00IIero 00pa3oBaHuUs.

VYuebnas aucuuiuinHa «EcTecTBO3HAaHUE», COCTOMT U3 TpexX pas3aenoB — «Dusmkay,
«Xumust», «buonorusy, o01a1a0MUX OTHOCUTEIBHON CAaMOCTOSITEILHOCTBIO U IIETIOCTHOCTHIO.

OcCHOBY ecTecTBO3HAHUS MPEJCTABIACT (PU3MKA — HAyKa O MPUPOJIE, U3ydarolas Hanboee
Ba)XHBIC SBJICHHS, 3aKOHBI W CBOWMCTBA MaTepualbHOrO0 MUpa. B (Qu3MKe ycTaHABIMBAIOTCS
YHHUBEpCaIbHbIE 3aKOHBI, CIPABEIIMBOCTh KOTOPHIX MOATBEPKAACTCS HE TOIBKO B 36MHBIX YCIOBUIX
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U B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO W BO Bceil BceneHHoil. B 3ToM 3akitoyaeTcs OOuH U3
CYIIECTBEHHBIX TPU3HAKOB (PU3UKHU KaK QpyHIaMeHTaIbHON Hayku. Pu3HKa 3aHUMaeT 0co00e MeCTo
CpeIu eCTeCTBEHHBIX HaYK.

EcTtecTBO3HaHME Kak HayKa O SIBJICHMSIX U 3aKOHAX IMPHUPOJABI BKIIOUYAET TaKXKe OJHY U3
BaXHEHIINX OTpacieldl — XuMuUI0. XUMHUs — HayKa O BEUIeCTBaX, UX COCTaBe, CTPOCHUH, CBOICTBAX,
npoleccax NpeBpallleHus, UCII0JIb30BAHNN 3aKOHOB XMMHUU B IPAKTUUECKOHN JEATEIBHOCTH JIIOJIEH,
B CO3/IaHUH HOBBIX MaTEpPHAJIOB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHMS. DTO HayKa O XHUBOW mpupoze. OHa n3ydaer
pacTUTEbHBIN, )KUBOTHBIA MHUP M YEJIOBEKA, HUCIOJb3YsI KaK COOCTBEHHBIE METOJbI, TAK U METOIbI
OpYyruX HayK, B YaCTHOCTH (DM3MKH, XMMHUU M MaTEMaTHKU: HAOIIOJCHHS, AIKCIEPUMEHTHI,
HCCJIEIOBAHMSI C MIOMOIIIbIO CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKY CTaTUCTHYECKHX
JAHHBIX METO/JIaMH MAaTEeMaTH4YeCKOW CTaTUCTHKH W JAp. BHONOTHs BBIABISET 3aKOHOMEPHOCTH,
IpUCYIINE )KU3HU BO BCEX €€ MPOSBICHHSIX, B TOM YHClie OOMEH BEILIECTB, POCT, Pa3MHOKEHUE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTD, BOJIIOLIUIO U JIp.

YueOnas aucuuiuinHa «EcTecTBO3HAHUEY, B COJAEPKAaHUU KOTOPOM BEAYIIMM KOMIIOHEHTOM
SBIISIIOTCSI Hay4yHbIE 3HAHWA W HAaydHbIE METOJABl IO3HAHHS, IO3BOJIIET CHOPMHUPOBATH Y
0o0y4Jaromuxcsi LEJOCTHYIO eCTECTBEHHO-HAyUYHYI0 KapTUHY MHpa, MOpoOyauTh Yy HHX
HMOLIMOHAIBHO-1IICHHOCTHOE OTHOLIEHHUE K U3Yy4aeMOMY MaTepuaily, TOTOBHOCTh K BBIOOpY 1€HCTBUI
OTIpe/IeICHHOW HAamNpaBICHHOCTH, YMEHHE KPUTUYECKU OIEHUBATh CBOM U UYyXKHE JEHCTBUS U
HOCTYIKHU.

OcBoenue cofepxaHus yueOHoU nucuuIuinHbl «EcTecTBo3HaHME» 00eCedBaeT JOCTIKEHNE
00y4aroIUMUCS CIEIYIOIUX PE3YIbTaTOB!

JIMYHOCTHBIX:

— YCTONYMBBIA HHTEPEC K UCTOPHH U JIOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPJIOCTH 32 POCCUICKUE €CTECTBEHHbIE HAYKHU;

— TOTOBHOCTh K HPOJODKEHHIO 00pa3oBaHMs, MOBBIMICHUIO KBalu(UKaUU B HW30paHHON
npoeCCUOHATLHON JeSITEIbHOCTH C UCIOJIb30BAHUEM 3HAHUM B 00JIaCTH €CTECTBEHHBIX
HayK;

— O0OBEKTUBHOE OCO3HAaHHE 3HAUMMOCTH KOMIIETCHIIMH B 00JACTU €CTECTBEHHBIX HAYyK JUIs
YyesloBeKa U OOILIeCTBa, YMEHUE UCIOIb30BaTh TEXHOJIOTMUECKHE JOCTUKEHHS B 001acTu
(bU3KUKN, XUMUHU, OUOJOTHH JIJIs1 TOBBIIICHHS] COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHUS
B BbIOpaHHOM Mpo(eccHoHaNbHON NesTeIbHOCTH;

— yYMEHHE IPOaHaATIU3UPOBATh TEXHOT'€HHBIE TOCIEICTBUS AJIsl OKpY’KaroIiel cpe/ibl, ObITOBOM
Y IPOM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA;

— TOTOBHOCTBH CaMOCTOSITEJILHO JJOOBIBaTh HOBBIE Ul Ce0sl €CTECTBEHHO-HAayYHbIE 3HAHHUS C
MCIOJIb30BaHUEM JJIs1 ATOTO JOCTYIHBIX HCTOYHUKOB MH(OpMaLnu;

— YMEHHE YIpPaBJIATh CBOEH IO3HABATEIBHOM JEATENBbHOCTHIO, NMPOBOAUTH CAMOOLIEHKY
YpOBHSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOLIEHHS B KOMaHJAE IO PEILICHUIO
00X 3a7a4 B 00JIACTH €CTECTBO3HAHUS

MeTanpeaMeTHbIX:

— OBJIaJICHHE YMEHMSIMH U HaBbIKaMU Pa3JINYHBIX BUI0B [103HABATEIBHOMN JAESITEIbHOCTH IS
M3Y4YEHHUs Pa3HbIX CTOPOH OKPY)KAIOIIEr0 ECTECTBEHHOTO MUPA;

— TpUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJEHUS, HAYYHOTO SKCIIEPUMEHTA) ISt
U3YYEHHUs] PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, C KOTOPBIMHU
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCS B MPOodecCHOHATBHOM cdepe;

— YMEHHE ONPENIENATh LIEIH U 3a]1a4H JesITeIbHOCTH, BEIOUPATh CPECTBA I UX JOCTHXKEHUS
Ha TPaKTHKE;

— YMEHHE HCHOJb30BaTh pa3IMYHbIC HCTOYHUKU JUIS TOJNYYEHHsS] €CTECTBEHHOHAYYHOM
nH(pOpMaLUK U OLEHUBATh €€ IOCTOBEPHOCTh ISl JOCTUKEHHS MOCTABICHHBIX LENel U
3amady;

NnpeAMeTHBIX:
—  c(hOpMUPOBAHHOCTh TPEACTABICHUN O IIEJIOCTHOH COBPEMEHHOW €CTECTBEHHOHAYYHOM
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KapTHHE MHUpa, MPUPOJC KaK EIMHOH IIeIOCTHOW CHUCTEMe, B3aWMOCBSI3M YEJIOBEKa,
MPUPOJIBI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax Beenennoii;

— BIIQJICHUE 3HAHUSAMU O HamOoJiee BAXKHBIX OTKPBITUAX W JIOCTHKCHUSAX B O0JIACTH
€CTECTBO3HAHUS, MOBJIMABIINX Ha SBOJIIOLMIO MPEACTABICHUN O MPUPOJE, HAa pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

- c(opMUPOBAaHHOCTH YMEHHS MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHMS JUISI OOBICHEHHS
OKpY)KAaIOIIMX  SIBJICHUH, COXpaHCHHS  3J0pOBBs, oOecredeHus  Oe30macHOCTH
KHU3HEEATSIPHOCTH,  OEpe)XHOro  OTHOIIEHHUS K  OpUpOAe,  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHHMS, @ TAKXKE BBITIOJHEHUS POJIM TPAMOTHOTO ITOTPEOUTEIIS;

- c(hopMUPOBAaHHOCTH NMPEACTABICHUN O HAYYHOM METOIC TIO3HAHUS MPUPOJIBI M CPEACTBAX
W3yYeHHUs MeraMupa, MakpoMHpa M MHUKPOMHUPA; BJaJlcHHE IMPHEMaMH eCTECTBEHHO-
HAYYHBIX HaOJIOEHUH, OMBITOB, UCCIEIOBAHUNA M OLIEHKU JTIOCTOBEPHOCTHU IOJIyYEHHBIX
pe3yIbTaTOB;

— BIIQJICHUE TIOHSATHHHBIM anlapaToM €CTECTBEHHBIX HayK, MO3BOJISIOIIUM ITO3HABATH MHUP,
y4acTBOBaTh B JIUCKYCCHUSIX II0 €CTECTBCHHO-HAy4yHBbIM BOINPOCAM, HCIOJIB30BATh
pa3NUYHbIE UCTOYHUKY MH(POPMALUHU IS TIOATOTOBKU COOCTBEHHBIX Pa0OT, KPUTHYECKU
OTHOCHTBCS K coobmenusivm CMU, copeprkamyM HayqdHYy0 HHPOPMAIIHIO;

- c(opMHUPOBAaHHOCTh YMEHUI NMOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KQXJIOTO YeJIOBeKa HE3aBUCUMO OT €ro Mmpo)eCCHOHAIBHON NEATEILHOCTH, Pa3jindyaTrh
(aKThI ¥ OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOBI, BUACThH HX CBSA3b C KPUTEPUSIMHU OIICHOK
Y CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMO IIEHHOCTEH.

[Ipn  peanmzamuu  cojepkaHus  00meoOpa3oBaTeIbHON  y4eOHOW  TUCITUIUIMHBI
«EcTecTBO3HaHME» MakCHMalbHas yueOHas Harpyska coctariseT — 108 4acoB, U3 HUX ayJUTOpHAs
(oOs3aTenbHast) yueOHast Harpy3ka — 108 gacos: neknuii — 108 gacos.

HtoroBoii popmoii koHTpos siBisieTcst AU PpepeHINPOBAHHBIN 3a4eT.



2. TemaTuveckuii mIaH y4eOHOM IUCHUIIMHBI

Makec. KonnuecTBo ayauTopHBIX
Harpyska qaCOB
HaumenoBanue pa3ziesioB U TeM 00yu., yac | Bcero B 1.u. B T.4.
nexmum | JIII3, 113,
CCMUHAP5bI
IlepBblii cemecTp 42 42 42
Pasznen 1 ®usuka 42 42 42
Beenenue 2 2 2
Tema 1.1 MexaHuka 6 6 6
Tema 1.2 OcHOBBI MOJIEKYJIAPHON (DU3UKHU U 8 8 8
TEPMOIUHAMHUKHU
Tema 1.3 OCHOBBI 3JIEKTPOIMHAMHKH 8 8 8
Tema 1.4 KoseOanus 1 BOJIHEI 8 8 8
Tema 1.5 DnemMeHTHI KBAHTOBOH (DU3UKU 6 6 6
Tema 1.6 DBoronusa BCEeJIEHHOH 4 4 4
Bropoii cemecTp 66 66 66
Paznen 2 Xumus 32 32 32
Tema 2.1 O611as u HeOpraHUYECKask XUMHUSI 16 16 16
Tewma 2.2 Opranuueckasi XUMHs 8 8 8
Tema 2.3 XuMus 1 5KU3HDb 8 8 8
Pa3znen 3 buosorus 34 34 34
Tewma 3.1 buonorus — COBOKYITHOCTh HayK O 4 4 4
JKUBOU ITpUpoJe. MeTo1bl Hay4yHOTO
MO3HAHUS B OMOJIOTUH
Tema 3.2 Kitetka 6 6 6
Tema 3.3 Opranusm 6 6 6
Tema 3.4 Bun 8 8 8
Tema 3.5 DKocHCTEMBI 10 10 10
Hroro: 108 108 108




3. ConeprxaHue y4eOHOI AUCHUNIHHBI

Pazpen 1. Puzuka

BBenenune

®dusnka — pyHnaMmeHTaIbHas HayKa o mpupoe. EcTecTBeHHO-HAYUHBIN METO]T TO3HAHHUS, €r0
BO3MO>KHOCTH M I'PAHULBI IPUMEHUMOCTH.

DKCIepUMEHT M TEOpHsl B IpoLEcce MO3HaHUS Npupoabl. MoaenupoBaHue (U3NUIECKUX
ABJICHUH U NIPOLIECCOB. EcTeCTBEHHO-Hay4YHasl KapTUHA MUPA U €€ BaXXHEHILNE COCTABIISAIONINE.

EnuHCTBO 3aKOHOB IPUPOIBI M COCTaBa BemiecTBa BO Becenennoit. OTKphITHS B (hU3HKE —
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOJCTBA.

Tema 1.1 Mexanuka

Kunemaruka. Mexanuueckoe npmxenue. Cucrema orcuera. Tpaekropust asuxkenus. [1yTs.
[lepememnienue. PaBHOMepHOe mpsiMonuHeiiHOe JnBIKeHHE. CKOpocTh. OTHOCHUTEIHLHOCTH
MEXaHMYECKOTO JBIKEHUS. 3aKOH CIIOKeHUs ckopocTeil. ['paduku nBrxeHusl.

CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM IBMXKEHWU. MTrHOBEHHAass CKOPOCTb. PaBHOyCKOpEeHHOE
npsIMOJIMHEHOe JBMkKeHHe. YckopeHue. CBoboaHoe maneHue Tel. KpuBonmHeWHOE ABMKEHHUE.
YrnoBas ckopocTs. PaBHOMEpHOE ABMKEHHUE TI0 OKPY>KHOCTHU. LleHTpocTpeMuTenbHoe yCKOpEeHue.

JAunamuka. Macca u cuna. B3aumopeiictBue ten. 3akoHbl IUHAMHUKU. CUiibl B IPUPOJE.
CrocoObl m3MepeHust cwi. VHepnmanpHas CHUCTEMa OTCYeTa. 3aKOH BCEMHPHOTO TSATOTCHHUSI.
HesecomocTts.

3akoHbl coxpaHeHUsi B MexaHuke. HMMmynbc Tena. 3aKOH COXpaHEHUsS HMMITYJIbCA.
PeaktuBHOe aBmkeHue. Mexanuueckas paborta. MomrHocTs. PaboTa cuibl TATOTEHUS, CHIIBI
YOPYrocTH U CHUJIbI TpeHWs. Mexanuueckas sHeprusi. Kunerunueckas sHeprusi. Kunernueckas
sHeprus u padorta. [loTeHnmanbHast SHEPTUsT B rpaBUTAlMOHHOM Tofie. [loTeHnmanpHas sHeprus
yapyro n1eopMUpOBaHHOTO Telia. 3aKOH COXPaHEHUs MTOJIHOW MEXaHUYECKOM YHEPTUH.
JleMoHCTpan U

OTHOCUTENHHOCTh MEXaHUYECKOTO JIBUXKEHUS.

Bubl MexaHU4eCKOTO ABUKEHUSI.

NHepTHOCTS TEIL.

3aBHUCHMOCTb YCKOPEHUS TeNla OT €ro MacChl M CHIIBI, IEUCTBYIONIEH HA TEJO.
PaBeHCTBO ¥ MPOTUBOMOIOKHOCTh HAMPABIICHUS CUJT ACHCTBUS U IPOTUBOICHCTBHS.
HesecomocTs.

PeakTuBHOE ABUXKEHUE, MOJIETb PAKETHI.

N3menenne sHEpPTUn Mpu COBEPIICHUU PAOOTHI.

Tema 1.2 OcHOBBI MOJIEKYJISIPHOI (PU3NKH U TEPMOJANHAMUKH

Mouekyasipaast puznka. ATOMUCTHYECKAs TEOpUsI CTPOCHHS BeriecTBa. HabGmioneHus u
OMBITHI, MOATBEPXKIAIOLIME ATOMHO-MOJIEKYJSIPHOE CTpOEHHE BelecTBa. Maccel M pa3Mepsl
MoJieKya. TernmoBoe ABMKEHUE 4YacTHIl BellecTBa. bpoyHOBCkoe nBkeHue. MiaeanbHblil ras.
Temmneparypa Kak Mepa CpelAHEN KHUHETHUYECKOW SHEPrMM 4YacThll. YPaBHEHHE COCTOSHUSA
uaeanpHOro raza. M3omnporeccel u ux rpadgukn. OOBsICHEHNUE arperaTHbIX COCTOSIHUM BEIeCTBa U
($ha30BBIX IEPEXOIOB MEKTY HUMHU Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX MTPEICTABICHHIA.

CBs13b MEXIy JaBJICHUEM M CPETHEW KMHETUUYECKOW dHEepTruei Moiiekyn ra3za. Pabora raza. Moaenb
xuakoctu. [ToBepXHOCTHOE HATsDKEHUE U cMauuBaHue. Kpuctamnnaeckue u aMmopHbIC BEIIECTBA.
Kuakue KpucTasibl.

Tepmonnnamuka. Bayrpennsist sHeprus. Pabota u Temiooraaya Kak cnocoObl H3MEHEHHS
BHYTpEHHEHN 3Hepruu. [1epBbiii 1 BTOPOIl 3aKOHBI TEPMOJIUHAMUKU. [[pUHIIMIIBI IEHCTBUS TETIOBBIX
mamuH. KIIJ[ TeroBbix nurareneid. TemyioBble MamlMHBI U UX NPUMEHEHHE. DKOJIOTHYECKHE
po0JieMbl, CBSI3aHHBIE C IPUMEHEHUEM TEIJIOBBIX MAIINH, U MTPOOJIEMbI SHEPTOCOEPEKEHHUS.
JleMoHCTpanuu



JIBrxeHne OpOYHOBCKHMX YacTHII.

Huddysus.

SIBneHNs TOBEPXHOCTHOTO HATSDKCHUS M CMaYMBAHUSL.
Kpucramisl, amopdHblie BenecTBa, )KUAKOKPUCTATIINIECKUE TeTa.
M3meHeHne BHYTpEHHEH SHEPTUH TN IPU COBEPILICHUU PaOOTHI.

Tema 1.3 OCHOBBI 3JIEKTPOAMHAMUKH

JIeKTpocTaTuKA. B3aumoneicTBuE 3apsDKEHHBIX Tell. ODJEKTPUYECKUI 3apsal. 3aKkoH
COXpAHEHHUs AJIEKTPUUYECKOTo 3apsaa. 3akoH Kynona. DiekTpocTraTnyeckoe moJie, €ro OCHOBHbBIE
XapaKTEPUCTUKU U CBA3b MEXKIy HUMU. [IpOBOIHUKYU U HU30JATOPHI B JIEKTPOCTATUYECKOM IIOJIE.
DJIeKTpUYECKasi EMKOCTh KOHJEHCATOPa. DHEPIrusl JIEKTPOCTATUUECKOIO MOJIS.

Hocrossnubiii TOk. [locTosiHHbIN 3nekTpuyeckuid Tok. Cuia TOKa, HANpspKEHUE, SJIeK-
TpHUUYECKoe conpoTuBieHue. 3akoH OMa Juist ydacTKa ey U MOJTHON dJIeKTprudeckoii nenu. Pabora
U MOIIHOCTh MOCTOSHHOTO TOoKa. 3akoH Jlxoyns—IJlenna. TemioBoe NEWCTBHE JIEKTPUUYECKOTO
TOKA. DJIEKTPUUECKUI TOK B pa3JIMUHbIX Cpeaax.

MarauTHoe noJie. MarauTHOE 10JI€ ¥ €r0 OCHOBHBIE XapaKTepUCTUKU. JlefiCTBUE MArHUT-
HOTO IOJISI HAa MPOBOJHUK C TOKOM. 3akoH Amriepa. Dnekrpoasurarens. Cuna Jlopenua. SBinenue
AJIEKTPOMArHUTHOM MHIYKIMUA. 3aKOH dJEKTpOMarHuTHOM wuHaykuuu. [lpaBuno Jlenna.
Camounnykuusi. UTHIyKTUBHOCTb. DHEPIUsi MATHUTHOT'O TOJISL.

JleMoOHCTpaL U
DnekTpu3anus Tel.
B3anMopeicTBue 3apsyKeHHBIX TEll.
HarpeBanue npoBOJJHUKOB C TOKOM.
OmneiT OpcTena.
B3auMozeicTere MpOBOJIHUKOB C TOKOM.
JleficTBHE MarHUTHOTO I10JI HAa IIPOBOJHUK C TOKOM.
Pabota >nekTpoaBurarens.
SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIUH.

Tema 1.4 KoJjie0aHus 1 BOJIHBI

Mexannveckne kojae0aHusi M BoOJHbBI. CBoOoaHble Konebanus. Ilepmon, dactora u
aMIUIMTya KojeOaHuil. 'apmonnyeckue xonedanus. MaremMaTHUeCKU U MPYKUHHBIM MasSTHUKH.
I[TpeBpariieHre SHEPTUN NPU FAPMOHUUYECKUX KOJICOaHUSX.

MexaHuueckre BOJHBI U UX BHUJIbl. 3BYKOBBIE BOJHBI. YJIbTPa3BYKOBBIEC BOJHBL. YIIBTPAa3BYK U €ro
UCIIOJIb30BaHNE B MEIULIMHE U TEXHUKE.

DJIeKTPOMArHUTHbIe K0J1e0aHHusA U BOJIHBI. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMUS.
Konebarenbupiii koHTyp. ®opmyna TomcoHa. BbIHYXAEHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEeOaHMS.
["apMoHMUEeCKHE AJIEKTPOMAarHUTHBIE KojeOaHus. ODJeKTpUyecKui pe3oHaHc. llepeMeHHBIN TOK.
OnextporeHeparop. Iloaydyenue u nepenaya snexTposneprun. [Ipobaemsl sHeprocoepexeHus.

JJIEKTPOMATHUTHOE IM0JIe. DJEKTPOMArHUTHbIE BOJHBL. CKOPOCTH 3JEKTPOMArHUTHBIX
BONH. IIpuHIMIBI pagvocBsi3M U TelneBHUIEHHUA. VCnosb3oBaHUE HIEKTPOMArHUTHBIX BOJIH
pPa3IMYHOrO JMalla30Ha B TEXHUYECKHUX CPEACTBAX CBS3U, MEIWIMHE, NPHU H3YYCHUH CBOWCTB
BEIIECTBA.

CeeroBble BOJIHBI. Pa3zBurHe NpencTaBiIeHUN O NMPUPOJE CBETA. 3aKOHBI OTPAXKEHUSA U
npeiomienust ceera. Mutepdepennus cBeta. Judpakuus cera. JudpakunoHHas perieTka.
[Tonsipuszanus ceera. Jlucnepcus cera.

JIunzsl. @opmysa TOHKOM MH3EL. ONTHYECKHE TPUOOPHI.
JemoHCTpauMu
Konebanus MmareMaTHUECKOTO U MPY>KUHHOTO MasITHUKOB.
Pabota anexkrporeneparopa.
N3nydenue u npuem dJ1eKTPOMarHUTHBIX BOJIH.
Pannocss3eb.



Pa3znoxxenue 6emoro cBera B CIEKTP.
Wutepdepennus u audpaxius cera.
OtpakeHne U IPEIOMIICHUE CBETA.
Onrtuyeckue mpuOOpPHI.

Tema 1.5 DiieMeHTbI KBAHTOBOM (PU3UKHU

KBantoBble cBoiicTBa cBera. PaBHoBecHOe TersioBoe u3nyueHue. KBaHToBas rumoresa
[Tnanka. dorosnekrpuueckuii dhdext. YpaBHeHue IDWHmITEHHA Ui BHemHero ¢oTtodddekra.
®otoH. JlaBneHue cBeta. Jlyann3m CBOMCTB CBETA.

®du3zuka aroma. Mogemu crpoenus aroma. OmbiT Pesepdopnaa. Ilocrynater bopa. O6b-
SICHEHHE JIMHEMYaTOro CreKTpa BOAOPO/Ia Ha OCHOBE KBAHTOBBIX MocTynaToB bopa. Ilornomenue u
ucnyckanue cera atoMoM. KBanrtoBas sHeprus. [IpuHiun nelcTBUs W UCHOJIB30BaHUE Jia3epa.
Orntrueckasi CIEKTPOCKOMHS KaK METOJT M3YUEHUsI COCTaBa BEIIECTBA.
®u3rKa aTOMHOTO fapa U dJieMeHTapHbIX yacTtuil. CocTaB M cTpoeHHe aTOMHOTO sifpa. CBoMCTBa
SJIEPHBIX CWJI. DHEprusi CBSI3U M Je(PeKT Macchl aroMHOro sapa. PannoakTUBHOCTB. Bumbl
paZMOaKTUBHBIX NPEBpaIIeHUd. 3aKOH paguoakTHBHOro pacraga. CBoicTBa HMOHM3UPYIOIIMX
SJIEPHBIX W3JIy4eHUH. PalioaKTUBHBIE U3Ty4YEHUS U UX BO3/ICHCTBHUE HA KUBBIE OPTaHU3MBI.

SnepHble peakumu. SnepHas SHepreTHKa. JJIeMEHTapHble YacTUlbl. DyHIaMEHTAIbHBIC
B3aUMO/JICUCTBUA.

JdeMoHcTpannn
doTtodddexr.
DOTOIIIEMEHT.
N3nydenue nasepa.
JluneiuaThie COEKTPBI PA3IMYHBIX BEIIECTB.
CueTynK HOHUBHUPYIOITUX U3ITyIEHUH.

Tema 1.6 IBoJTI0OMA BCEJICHHOM

Crpoenue u pa3Butue Beenennoil. Kocmonorus. 3Be3npl. TepMmosiaepHblil cunTe3. Moaens
pacmmpsrouieics BeeneHHO.

[Ipoucxoxnenune Conneunoit cucremsl. . OOpa3zoBanue mianer. [IpobGiaema cyuiecTBOBaHUS
BHE3EMHBIX LIMBUIIN3ALUN.

CoBpemeHHas (pusnveckasi KapTuHa MUpA.

Paznen 2. Xumus
Tema 2.1 O0mast 1 HeOpraHu4YecKkasi XUMHsS

XuMmudeckass KapTHHA MHUpPa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOW KapTHHBI MHDA.
Ponbp X¥MuM B J)KU3HH COBPEMEHHOTO 001IecTBa. [IpruMeHeHne JOCTHKEHU COBPEMEHHOW XUMHUH B
TyMaHUTapHOU cepe NeaTeTbHOCTH 001mecTBa. XUMHUYECKOE COJIepKaHUuEe yIeOHON TUCITUTITMHBI
«EcrtecTBO3HaHUEY.

OcHOBHBIC MOHATHA M 3aKOHbI XUMHHU. [Ipenmer xumuun. BemecrBo. ATom. Mosnekyia.
XuMu4ecKuit 3eMeHT U (POpMBI ero cyriecTBoBaHus. [IpocThie U ClIOKHBIE BEIIECTBA.

OTpakeHHEe XWMHUYECKHX CIOKETOB B MPOM3BENCHUSIX XYyI0KECTBEHHOUM IJIUTEpaTyphl H
HCKYCCTBA

Iepuonuveckuii 3axkoH u Ilepumoaumyeckasi cucrema xummu4yeckux jiementos [I. WU.
MenpeneeBa.Otkpoitue Ilepuognueckoro 3akona. Ilepmoanueckass cucTteMa XHUMHUYECKHX
snemeHToB JI. 1. MenneneeBa. 3nauenue Ileprmoanueckoro 3akoHa u I[lepuoanyueckoil cuctemsl
xumuueckux snemeHToB . M. MenaeneeBa misl pa3BUTHsS HAayKM WM TOHUMAHHMS XUMHUYECKOU
kaptunbl mupa. /. 1. MenneneeB 06 00pa3oBaHnU U TOCYAAPCTBEHHOM IMOJUTHKE.
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Crpoenue BemecrBa. KoBanmeHTHasi CBs3b: HEMoJsipHas W mnoJisipHas. MoHHas CBs3b.
KaTtnons! n annonsl. Meramnnueckas cBs3b. BonopoaHas cBs3b.

Bona. PactBopbl. Boma B npupoze, ObITy, TEXHUKE M Ha MPOU3BOJCcTBEe. DU3MYECKUE U
XUMUYECKHE CBOMCTBA BOAbL. ONpecHEHUE BOJIbl. ArperaTHbIe COCTOSTHUS BOJABI M €€ TIEPEXObl U3
OJIHOT'O arperaTHoOro COCTOSIHUS B APYTO€.

Heoprannyeckue coennnenusi. Kraccudukaius HEOPraHMYECKUX COCAMHCHHH W UX
cBoicTBa. OKCUIBI, KUCIOTHI, OCHOBaHus, conu.llondarue o ruaponuse coned. Cpelna BOIHBIX
pacTBOPOB COJIEH: KHCIIas, HEUTpalibHas, menouHas. Bogopoassliii nokasarens pH pactsopa.

Mertambl. O01ue puznyeckue 1 XUMUYECKHe CBONCTBA METAJLIOB.

Hemeranmnpl. OOmiass xapakTepUCTHKa TIJIaBHBIX MOATPYNN HEMETANIOB Ha MpUMEpe
rajoreHoB. BakHelllne cOeUHEHNs METAIOB U HEMETAJJIOB B IPHUPOAE U XO3AUCTBEHHOU J1es-
TEJTBLHOCTH YEJIOBEKA.

Mertasuibl ¥ CIUIaBbl KakK XyJ0’KECTBEHHBIN Matepuai. CoeAMHEHUsI METANIOB KaK COCTaBHAas
YacTh CPEICTB M300pa3UTEIILHOIO UCKycCcTBA. HemeTamibl 1 MX COCAMHEHHSI KaK COCTaBHas 4acThb
CPEICTB N300pa3UTEIHLHOIO UCKYCCTBA.

deMmoHcTpanum

Habop mopesneli aToOMOB U MOJIEKYIL.

N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMMHU. Macca aTOMOB U MOJIEKYL.

OTtHocuTeIbHBIE aTOMHAs U MoJIeKysipHas Macchl. KonnuectBo BemectBa. [locrosiHHas ABoraapo.
MosnsipHas macca. 3akoH ABorajpo. MossipHblif 00beM ra3os.

KonnyecTBeHHbIE U3MEHEHNS B XMMHUU KaK YacCTHBIM Cllydail 3aKOHOB IIEPEX0/1a KOJINYECTBEHHBIX
MU3MEHEHUH B KauecTBeHHbIE. M. B. JIOMOHOCOB — «TI€pBBIN PYCCKUI YHUBEPCUTET.
WnrocTpanuy 3aK0Ha COXPaHEHHsI MacChl BEILIECTBA.

Pasznuunsie popmer [leproaudeckoii cuctembl xumuueckux 3nemeHToB J1.M1.Meneneesa.

OO0pa3ibl BelecTB U MaTepraioB ¢ Pa3INYHbIMUA TUIIAMH XUMUYECKON CBSA3H.

®dusnuecKue CBOMCTBA BOBI: IOBEPXHOCTHOE HATSHKEHUE, CMaYMBaHUE.

Xumunueckue peakuuu. [lonsaTue o xumuueckoil peakuu. Tunel XuMuueckux peakunit. CKopocTh
peaknuu ¥ GaKTopbl, OT KOTOPHIX OHA 3aBUCHT.

XHUMHYECKUE PEAKIUH C BBIIECIECHUEM TEIJIOTHI.

B3auMmoneiictBue MeTaymsioB ¢ HemeTalmgaMu (LIMHKA C cepol, allOMMHUS C HOJIOM), pacTBOpaMu
KHCJIOT U ILEJIOYEH.

["openue MeTayuoB (LIMHKA, JKeJle3a, MarHus) B KUCJIOPOJIE.

B3anmopeiicTBre a30THON M KOHIEHTPUPOBAHHOW CEPHOM KUCIIOT C MEJBIO.

BoccraHOBUTENIBHBIE CBOMCTBA METAJLIOB.

Tema 2.2 Oprannyeckasi XuMus

OCHOBHbBIE TIOJIOKEHUS] TEOPHHM CTPOEHHUS OpPraHUYeCKHX coeluHeHud. MHorooOpasue
OpraHn4ecKkux coequHeHui. [lonarue nzomepun.

VYrnesonoponsl. [IpenensHble U HENpeaenbHbIE YIIEBOAOPOAbl. Peakuus noaumepusanuu.
IIpupoaHbIE HMCTOYHHKH YIJIEBOAOPOJNOB. YTIJIEBOAOPOJIbI KaK OCHOBA MEXIYHApOJIHOIO
COTPYAHMUYECTBA M BaKHEUITNI HCTOYHUK popMupoBanus Oromkera PO.

Kucnoponconepxamnme opranndeckue BemecTBa. [IpeacraBuTeny KHUCIOpOACOAEPKAIIMX
OpPraHMYECKUX COEMHEHNI: METUIOBBIN M STUJIOBBIM CIUPTHI, INIMLIEPUH, YKCYCHAs KucnoTa. XKupsl
KaK CIIO)KHbIE SQUpbl. AJIKOrOJIM3M M €ro OTpakeHHWE B IPOU3BEICHUSAX XYI0KECTBEHHOMN
JUTEPATyphl U HU300Pa3UTEIBHOTO UCKYCCTBA.

VYTIeBobl: TIII0K03a, Kpaxmal, HeJUIrI03a.

A3oTcozepkalme OpraHndeckKue COeAMHEHNUSI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
ouostornueckast GyHKIHs OCITKOB.

JleMoHCTpanuu
[TomydyeHue 3THIIEHA U €T0 B3aUMOJICHCTBHE C PACTBOPOM NIEpMaHTaHaTa Kajus, OpOMHOM BOIOH.
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KauecTBeHHast peakuus Ha IITHLECPHUH.

LIBeTHBIE peakuu OEIKOB.

[Tnactmaccel U BojokHA. [loHsATHE O TuUIacTMaccax M XMMHYECKHX BOJIOKHaX. HarypainbHele,
CHHTETUYECKUE U HCKYCCTBEHHBIC BOJOKHA.

[IprMeHeHHe MOTMMEPOB B IPUKIAIHOM H KIIACCHYECKOM H300pa3UTEIbHOM HCKYCCTBE.
JemoncTpanus

Pa3nuuHble BUIBI I7IACTMACC M BOJIOKOH.

Tema 2.3 XuMus 4 ;KU3HL

XUMHUST U OpPraHu3M 4eJoBeKa. XHWMHUYECKHE JJIEMEHThl B opraHu3Me uenoBeka. Opra-
HUYECKUE U HeOpraHuvyeckue BemecTBa. OCHOBHBIC KU3HEHHO HEOOXOAMMBIE COSIUHEHUS: OCIKH,
YIJIEBOIbI, )KUPbI, BATAMHUHBI. Y TJIEBO/Ibl — TJIaBHBII UCTOYHUK 3HEPTrUu opranusma. Poss xupos B
opranusMme. X0JIEeCTEpUH U €ro pojb B 3J0POBbE UEIOBEKA.

MuHepanpHbIe BElECTBa B MPOAYKTAaX MUTaHMs, MUIIEBble q00aBku. COamaHCHpOBAaHHOE
UTaHUE.

Xumuss B ObiTy. Boma. KawectBo Boapsl. Motomue u uuctsamme cpenactBa. [Ipasuiia
0e30omacHoi pabOThI CO CPeICTBAMU OBITOBOM XUMUU.

Ponbp XuMu4eckux >JIE€MEHTOB B KHU3HU pacTeHHil. YnoOpeHus. XUMHUYECKHUE CPEICTBa
3aIIUTHl PACTCHUM.

Pa3zgen 3 BuoJsiorus

Tema 3.1 Buosiorusi — COBOKYNHOCTb HAYK O :KHUBOi npupoae. MeToabl HAy4HOr0
MO3HAHUSA B OMOJIOTUM

JXKusas npuposa Kak 0ObeKT M3ydeHUs: Ouonoruud. MeToabl UcciIen0BaHMs )KUBOI PUPOJIBI B
6uonorun. OnpeneneHne *U3HU (C MPHUBJICUEHHEM MaTepuasa U3 pa3fesoB (U3UKH U XUMHH).
YPOBHM OpraHu3alUy )KU3HHU.

JleMoHCTpan U
YpoBHM OpraHU3aliH KU3HU.
MeTopl MO3HAHUS )KUBOM IPUPOJIBL.

Tema 3.2 Kinerka

Hctopus wusydenus kierku. OCHOBHBIE TIOJIOKEHHUS KJeTouHoW Teopuu. Kierka —
CTPYKTYpHO-(DYHKITMOHABHAs (3JeMeHTapHas) equHnna xu3Hn. CtpoeHne kieTku. [IpokaproTsl U
DYKapUOTHl — HU3IINE U BBICIINE KIETOYHBIC OpraHU3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI
KJeTKu 3ykapuoT. Kierounoe siapo. @yHKIMS s]pa: XpaHEHHE, BOCIPOU3BEACHHE U Iepenayda
HACJICICTBEHHOU MH(DOPMAIINH, PETYIIAINSI XUMUYECKOWM aKTUBHOCTH KIIeTKU. CTPyKTYypa v G yHKITUN
XpPOMOCOM. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.

buonoruyeckoe 3HaueHHe XMMHYECKUX 3JIeMEHTOB. Heopranndeckue BeliecTBa B COCTaBe
KJIETKH. POJb BOMIBI Kak paCTBOPUTENS 1 OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH Cpeibl OpraHu3MOB.
VYraneBoasl u ymnuabl B kietke. CTpykrypa u Ouosnoruueckue (GyHKiuu OenkoB. CTpoeHue
HYKJIEOTHJIOB U CTPYKTypa nosmuykieotuansix nenei JJHK n PHK, ATO®.

Bupycs! u 6akrepuodaru. Heknerounoe cTpoeHue, )KU3HEHHBIN IIUKII ¥ €70 3aBUCUMOCTh OT
KJIETOUYHBIX (hopM Ku3HH. Bupycsl — B030yauTenn WHOEKIIMOHHBIX 3a00JI€BaHU; TOHITHE 00
OHKOBHpYycax. Bupyc ummynonedunura genoseka (BHUY). [Ipodunakruka BUY-unpexumm.

JleMoHCTpanuu
CrpoeHne MOJIEKyIbl OemKa.
Ctpoenne monekynsl JJHK.
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CTpoeHMe KIETKHU.
CtpoeHue KIETOK IPOKApUOT U FyKapuoT.
CtpoeHue Bupyca.

Tema 3.3 Opranusm

Opranusm — enuHoe 1enoe. MHoroo0Opasue oprann3zMoB. OOMEH BEIIECTBOM U DHEPIUeH ¢
OKpYXKAroIIeH cpefol Kak HEOOXOAUMOE YCIIOBUE CYIIECTBOBAHUS KUBBIX cucTeM. CiocoOHOCTh K
CaMOBOCITPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPTaHU3MOB.

JleneHue KIIETKM — OCHOBA POCTa, Pa3BUTHUS M PAa3MHOXKEHHUS OpPraHM3MOB. becmonoe
pazmHuosxenue. [lonoBoii mpoiiecc u mosoBoe pazMHOKeHHe. OII00TBOPEHHE, €ro OMOJIOTHYECKOe
3HauCHUE.

[Tonsstue 00 WHAWBHUIyaIBHOM (OHTOTEHE3), AMOpPHOHAIBHOM (AMOpPHOreHe3) W TOCT-
SMOPHOHAIILHOM pa3BUTUU. HIUBHIyaTbHOE PAa3BUTHE YETIOBEKA M €TO0 BO3MOXKHBIC HAPYIIICHHSI.

OOmue mnpencTaBieHHUs O HACIEICTBEHHOCTH W W3MEHUYMBOCTHU. ['eHeThueckas TepMH-
HOJIOTHSI U CHMBOJIMKA. 3aKOHOMEpPHOCTH HaciezoBaHus. HacienoBanue NMpU3HAKOB y YeJIOBEKa.
[TonoBsie xpomocombl. CliemIeHHOE ¢ TIOJIOM HaclieoBaHue. HacnencTBeHHble O01€3HU YelloBeKa,
WX MPUIHUHBI ¥ TPO(PHIIaKTHKA.

CoBpeMeHHbIE TIPEJCTABICHHUS O TE€HE U TeHOMe. | eHeTHdecKkre 3aKOHOMEPHOCTHU
n3MeHunBocTH. Kimaccudukarus Gopm M3MEHYNBOCTH. BiiisiHrEe MyTareHOB Ha OPraHHU3M YeJIOBEKA.

[Ipenmer, 3a1aun U METOABI ceNeKIUU. [ eHeTuUeCKne 3aKOHOMEPHOCTH CEJIEKIIUU. Y YeHue
H. WM. BaBwioBa o0 [EHTpax MHOTo0Opa3wsi M MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHM.
buoTtexHonorus, ee TO0CTHKEHUs, IEPCIIEKTUBBI Pa3BUTHSL.

JleMoHCTpanuu

OOMeH BellecTB U MPEeBpallleHUs] YHEPTUH B KIIETKE.

Jlenenue KIeTku (MUTO3, MEHO3).

Crioco06b1 6ecroyIoro pa3MHOKEHUS.

Om1010TBOpPEHUE Y PACTEHUI U AKUBOTHBIX.

WNunuBryabHOE pa3BUTHE OPTaHU3MA.

HacnencrBeHHble 00J1€3HU YeIOBEKA.

BnusHue ankoronn3ma, HApKOMaHWHU, KYpeHHUsT Ha HACIIEICTBEHHOCTb.
Myranuu.

MoudukanoHHast ©3MEHYUBOCTD.

LleHTpBl MHOrOOOPA3Hs U MPOUCXOXKIEHHS KYJIbTYPHBIX paCTEHUI.
HckyccTBeHHBIN 0TOOP.

HccnenoBanus B 00:1acTH OMOTEXHOJIOTHH.

Tema 3.4 Bun

DBOJIOIMOHHASA TEOPUsI U €€ poiib B (DOPMHUPOBAHUHM COBPEMEHHOIN €CTECTBEHHO-HAyYHOU
KapTUHBI Mupa. Bun, ero kpurepun. llonmynanus kak CTpyKTypHas €IMHULIA BUAA W DBOJIOLUU.
Cunrerudeckas teopus somonuu (CTI). JIBrkymiue cuiibl 3Bo0LKN B cooTBeTcTBUU ¢ CTD.

Pesynpratel sBomtoruu. CoxpaHeHHME MHOrooOpa3usi BHJOB KaK OCHOBAa YCTOWYHMBOIO
pa3Butus Ouocdepsl. [IpuunHel BeIMUpaHus BUIOB. buonornyeckuil mporpecc u OMOJIOTHYECKHA
perpecc.

I'unoTe3bl NPOUCX0KIAECHUS KU3HU. Y CII0KHEHHE KUBBIX OPraHU3MOB Ha 3eMJIe B IIpoLecce
IBOJIIOLIMUA. AHTPOIIOT€HE3 M €ro 3aKOHOMEpHOCTH. Jloka3aTrenbcTBa pOACTBA YEJIOBEKA C
MJIEKOIIMTAIOIUMH  JKUBOTHBIMU. ODKOJIOTUYECKHE (DAKTOPhl  AaHTPOINOIeHe3a:  YCIOXKHEHUE
HNOMYJISIIMOHHOM CTPYKTYphl BUZAQ, M3TOTOBJIEHHUE OPYAMM TpyaAa, NMEpPEXOi OT PacCTUTEIBHOIO K
CMEIIAaHHOMY THUIy NUTaHUs, UCNOJIb30BaHUE OTHs. [losiBJIEHME MBICIUTEIBHOW NEATENBHOCTH U
YyjeHopa3ienbHOM peun. [IponcxoxaeHne 4eIoBeYeCKuX pac.
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JleMoHCTpaL U

Kpurepun Buna.

[Tonmynsiuust — CTpYKTypHasi €AMHULA BU/IA, €IMHNLA BOJIIOLIUU.
JIBUKyIIIHE CUIIBI DBOJIIOIIMH.

Bo3nukHOBeHHE 1 MHOTOOOpa3ue MPUCIIOCOOICHHH Y OpraHU3MOB.
Penxue u ncuesaroniye BUIbL.

JBH>KyIllMe CUIIbI aHTPOIIOrEHE3A.

[TpoucxoxaeHne 4enoBeKa U YeI0BEYECKUX pac.

Tema 3.5 IxkocHcTEMBI

[TpeamMer u 3a1a4M YKOJIOTUH: YUE€HHE 00 SKOJIOTHUECKHX (PaKTOpax, yueHHE O COOOIIECTBaX
OpraHu3MoOB, yueHue o buocdepe.
Okonoruyeckre (GpakTopbl, OCOOEHHOCTH HUX BO3AEHCTBHS. DKOJOTMYECKas XapaKTepUCTHKA BUAA.
[Tonsitue 00 skonorudeckux cucremax. llenu nmuranus, Tpoduueckue ypoBHH. broreomeHos kak
9KOCUCTEMA.

buocgepa — rinobdanpHas sxocucrema. Yuenue B. U. Bepnaackoro o 6uocdepe. Poiib sxuBbIx
opranm3mMoB B Omocdepe. bromacca. Bbuomormueckuii KpyroBopor (Ha mpuMmepe KpyroBOpoTa
yriepona). OCHOBHBIE HampaBlICHUs BO3JCHCTBUS deloBeka Ha Ouocdepy. Tpancopmanus
€CTECTBEHHBIX IKOJIOTUYECKUX cucTeM. OCOOCHHOCTH arpodKOCUCTEM (arpoIieHO30B).

JdeMoHcTpannun

DKOIOTrHYECKHUE (I)aKTOpI)I " UX BJIIUAHUC HA OPraHU3MBbI.

MexBHI0BbIE OTHOIICHHS: TAPa3UTHU3M, XUITHHYECTBO, KOHKYPEHIHSI, CAMOHO3.
SIpyCHOCTB PaCTHTEIILHOTO COOOIIECTRA.

Kpyrosoport yriepozaa B 6uocdepe.

3aHOBCHHI/IKI/I ¥ 3aKa3HuKHM Poccum.

4. Y4eOHO-MeTOAUYECKOe H MAaTePHAJIbLHO-TEXHHYECKOe o0ecreyeHue
yueOHoM qucuniuinabl «EcTectBo3HaHue)
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Jns ocBoeHHs ydeOHOW AMCHMIUIMHBI MMeeTcs ydeOHas aymutopusi «EcrecTBo3Hanme»
[Tomemienne kabuHeTa yJI0BIETBOpsET TpeOoBaHUSM CaHUTAPHO-IMUAEMHUOIOTUYECKUX TPABUI U
HOPMAaTHBOB M OCHAIIICHO TUIIOBBIM 000pPYJOBaHHEM.

B xabuHere wmeercs MyIbTHMEIUHHOE OOOpYIOBaHUE, TIOCPEICTBOM KOTOPOTO
00ydJaronyecst MOTyT IPOCMATPUBATh BU3YAJIbHYIO HH(POPMALHIO.

B coctaB yueOHO-METOIMYECKOTO M MaTepPUAIBHO-TEXHUYECKOTo oOecreueHus padoueit
porpamMMbl yueOHON IuCIMIUTNHBL «ECcTecTBO3HAHMEY, BXOIAT:

— HarJsgHbIE TOCOOHS (KOMITJIEKTHI Y4eOHBIX TAaOJIHII, TUIAaKaTOB U Jp.);
— uH(pOPMAITMOHHO-KOMMYHHUKATHBHBIE CPEICTBA;
— pa3laToO4HbIA MaTepHual.
B mpouecce ocBoenusi paboueil mporpaMMbl yd4eOHOW JUCHMIUIMHBI «EcTecTBO3HaHUE»
00y4Jaronecst UMEI0T BO3MOKHOCTD JIOCTYIIA:
— K 9JIGKTPOHHBIM Y4eOHBIM MaTepraiaM I10 MpaBy, UMEIOMIUMCS B CBOOOIHOM JIOCTYIIE B CETH
HuTepHeT (37€KTPOHHBIM KHUTAM, IPAaKTHKyMaM, TeCTaM);
—  DJICKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

5. YcaoBusi peaau3zanuu padoueii mporpamMMbl 1J1si HHBAJIWI0B M JIHII €
OB3

[Ipu peanuszanuu paboueil mporpammbl yueOHOM aucUUIUIMHBL «EcTecTBO3HAHUE» IS
MHBaIKU0B U Ll ¢ OB3 B €IMHOM MOTOKE CO CBEPCTHUKAMU, HE UMEIOIIMMH TaKUX OIPAaHUYEHUN,
HOPMAaTHUBHBIN CPOK OCBOEHMSI IPOTrpaMMbl HE YBEIUUHUBAETCS.

Jusa waBamunoB u junl ¢ OB3 o0yueHue mMpoOBOAUTCS C YYETOM OCOOEHHOCTEH HX
NCUX0(U3UUECKOT0 Pa3BUTHS, UX UHIMBUYaIbHBIX BO3MOKHOCTENW U COCTOSIHUS 310POBbSL.

IIpu u3ydyeHun y4deOHOW IUCHMIUIMHBI JUIs MHBaIuIoB M Jui ¢ OB3 obecnednBaercs
COOJTI0IEHHE CIEAYIOMINX 00IMUX TPeOOBaHMUIA:

— oCylIecTBICHHE Mpolrecca o0ydeHus s uHBaUAoB U jui ¢ OB3 B ogHOlt ayauropun
COBMECTHO C 00yJaromMuMHCs, HE UMEIOIIUMH OTPaHUUYEHHBIX BO3MOKHOCTEN 3/I0POBBS;

— HHIUBUAYAJIBHOE KOHCYJIbTHPOBaHHE MHBANUAOB U L ¢ OB3;

— I0JIb30BaHHE HEOOXOJUMBIMU TEXHUYECKUMU CPEACTBAMH 00YUEHMUS;

— oprasuszainuu paboyero Mecta i HHBaIUA0B 1 aul ¢ OB3;

— oOecrieyeHne MeYaTHBIMU M AJIEKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcamu (yueOHbIe
nocoOusi, MaTepHalibl Il CAaMOCTOATENbHOM paboThl U T.1.) B popMax, aAanTUPOBAHHBIX K
OTpaHUYEHUSM UX 3/I0pPOBbS U BOCTIPUATHS UHPOPMAIIUH.

B 3aBUCHMOCTH OT KOHKPETHOT'O BHa OIpaHHUYEHHs 30pOBbs (HapyIIeHus ciayxa (Tiyxue,
crnabocrplaniie), HapylmieHus 3peHus (ciemble, CIa0OBUIANINE), HAPYIIEHUS OIOPHO-
JIBUTATENILHOTO amlmapara u Jip.) o0ecreunBaeTcst COOI0ACHNE CAeYIOMUX O0IIHMX TpeOOBaHUIA:

— obecrneyeHre MHANBUIYaTLHOTO PaBHOMEPHOTO ocBemieHns He Menee 300 Jrokc;

— A7 BBIIOJHEHUS 3aJaHuil uHBanmugaM  u junam ¢ OB3 mpu  HeoOXxoaumocTH
IIPEIOCTABIISAECTCS YBEINYUBAIOLINECS YCTPOMCTBO;

—  3aJaHus JUIs IPaKTUYECKUX, JAOOPATOPHBIX, CAMOCTOSTEIbHBIX U HHBIX pa0b0T 0POPMIISIFOTCS
YBEIUYEHHBIM IIPUPTOM;

— MO0 JKEJTaHWI OOydYarolMXCsl TEeKYUIMd U UTOrOBBIM KOHTPOJb 3HAHUU MO Yy4eOHOI
JUCLUIUIMHE IPOBOAMTCS B MUCbMEHHOM, YCTHOW U MHOM y100HOM (hopme.

Peanuzarus paboueli mporpaMMbl Y4eOHOM AUCITUTUTMHBI 00ECTIEYMBACTCS TIEAarOrMIeCKUMHU
KaJ[paMH, UMEIOIIMMHU BhICIIee 00pa30BaHUE, COOTBETCTBYIOIIEE MPOPHIIIO JAHHOW MPOrpamMMbl U
npomeamux ooy4denue mo nporpamme «MHKIMI03MBHOE 00pazoBanue B BY3e».
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6. XapakTepucTHKA OCHOBHBIX BUJ0B Y4e0HOii 1eATETbHOCTH 00YYAK0UIUXCSI

Copnepxanue 00y4eHUs

XapakTepHCTHKAa OCHOBHBIX BHJIOB JICITEIBHOCTH 00yYaIOITUXCS
(Ha ypOBHE y4EOHBIX JCHCTBHI)

Pduszuka

BBenenue

Pa3BuTHe ciocoOHOCTEH ACHO U TOUHO U3J1araTb CBOU MBICIIH, IOTHYECKH
000CHOBBIBAaTh CBOIO TOUYKY 3pPEHMS, BOCIPUHHMMATh M aHAJIU3UPOBATH
MHEHHs COOECeJHUKOB, IPU3HaBas IIPaBO JPYroro 4eloBeKa Ha HMHOE
MHEHHE.

Mexanuxa

Kunemaruka

(O3HaKOMJICHHE CO CIIOCO0aMU OIMCAHHS MEXAaHHUYECKOrO JBUKCHHS,
OCHOBHOM 3a7aueii MEXaHHKH.
M3yueHne OCHOBHBIX (PU3NYECKUX BETMYMH KMHEMATHKU: TIEPEMEIICHMUSI,
CKOPOCTH, YCKOPEHHUSI.
Ha0nroieHue OTHOCHUTEIBHOCTH MEXaHM4ecKoro JBrokeHus. Ddopmy-
JTMPOBaHUE 3aKOHA CJIOKCHHS CKOPOCTEH.
UccnenoBanue paBHOYCKOPEHHOTO PSIMOJIMHEWHOTO IBUXKEHUS (Ha
npuMepe CBOOOIHOTO MaJICHMS TEJl) 1 PaBHOMEPHOTO JABHUKEHUS Teja
10 OKPYKHOCTH.
[lonnMaHue CMBICIa OCHOBHBIX (DM3UYECKHUX BEJIIMYMH, XapaKTepHu-
3YIOIIUX PABHOMEPHOE JABUKEHUE TeJa 10 OKPY>KHOCTH

JnHamuka

[loHnMaHue cMbIciia TakuX (U3UIECKUX MOJEINeH, KaKk MaTepuaibHas
TOYKA, NHEPLMAIbHAS CUCTEMA OTCUETA.

M3mepeHune Maccsl Tela pa3IuuHbIMU criocobaMu. Msmepenue cui
B3aMMOJEICTBY Tell. BelunciieHne 3Ha4eHNs yCKOPEHHUs Tel 110 U3-
BECTHBIM 3HAYEHUSM JIEUCTBYIOIIMX CUJI U Macc TeJl.

YMeHue pa3nuyarh CUTy TsKecTu U Bec Tena. OObsICHEHUE U TPUBEICHHE
[IPUMEPOB SIBJICHUS HEBECOMOCTH.

[TpruMeHeHne OCHOBHBIX NOHATHH, (HOPMYI U 3aKOHOB TUHAMUKHU K
PELICHUIO 3a/1a4

3aKOHBI COXPAHEHUS B
MeXaHUKe

OObsiCHEHHE PEaKTUBHOTO JIBUKEHHSI HA OCHOBE 3aKOHA COXPAHEHUS
uMIynbca. [IpuMeHeHne 3akoHa COXpaHEeHUs UMITYJIbCa JJIs BBIYUCIIE-
HUS U3MEHEHUN CKOPOCTEH TeJl IPU UX B3aUMOJIECUCTBUSX.
Beruucnenue paboThbl cuil 1 U3MEHEHUs] KHHETUYECKON SHEPTuM Tela.
Brruncnenre noTeHIMAIbHON SHEPTUHN TEN B TPABUTALIMOHHOM IIOJIE.
XapakTepuCTHUKa IIPOU3BOAUTEILHOCTU MAIIUH U IBUTaTeJIeH C UC-
IIOJIb30BAHNEM IMTOHATHS MOITHOCTH

OcHo8bl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU

MonexkyinspHas
¢buznka

DOopMyIMPOBAHUE OCHOBHBIX MOJOKEHUI MOJIEKYIAPHO-KMHETUYECKON
TEeOpUU. BrINonHeHne 3KCIEPUMEHTOB, CIyKaIlIuX 000CHOBaHUEM
MOJIEKYJISIPHO-KMHETH4ecKoi Teopun. Habmonenue OpoyHOBCKOTO
JOBUKEHMS U aBiieHus 1udy3un. OnpeneneHre napaMeTpoB BellecTBa
B Ia3000pa3HOM COCTOSTHUHM Ha OCHOBAHUHU YPAaBHEHUS COCTOSTHUS
UJealIbHOTO Ta3a.

[Tpencrasienue B BUE rpaduka U30XOpPHOT0, H300apHOTO U U30TEP-
MHYECKOI0 MPOLECCOB. Bbruncienre cpelHeil KHHETUYECKOW SHEPTUU
TCIIOBOI'O0 ABWIKCHUSA MOJICKYJI 11O U3BECTHOM TCMIICPATYPC BCUICCTBA.
H3MepeHne BIaxHOCTH BO3yXa
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TepMmoauHamuka

DKCrnepuMEHTAIbHOE HCCIIEI0BaHNE TEINIOBBIX CBOMCTB BELIECTBA.
PacueT konruecTBa TEmI0ThI, HEOOXOAUMOTO ISl OCYIIECTBICHHS
mpolecca npeBpalleHus BeNecTBa U3 OJHOI0 arperaTHOr0 COCTOSIHUS B
Jpyroe.

Pacyer u3mMeHeHus BHyTpEeHHEH SHEPTHH Tel, paboThl U MepeJaHHOrO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU MEPBOI0 3aKOHA TEPMOJUHAMUKH.
OO0bsicHeHHE TPUHIIUIIOB CWCTBUS TEIIOBBIX MAaIINH

Ocnosbl SﬂeKMPOaMHaMMKM

DJIEKTpOCTaTHUKA

Beruucnenue cuin B3auMOI€HCTBHSI TOUSUHBIX 3JIEKTPUUYECKUX 3apsI0B.
Brruncnenue Halps>KEHHOCTH U ITOTEHLIMAA 3JIEKTPUUECKOTO OIS
OJIHOTO ¥ HECKOJIBKMX TOYEYHBIX 3apsJI0B.
W3mepenue pazHOCTH OTEHIMAIIOB.
[TpuBeneHne NpuMEpoB MPOBOJAHUKOB, TUIEKTPUKOB M KOH/IEHCATO-
pOB.

HabntoneHue siBiieHus 37€KTPOCTaTUUECKON MHIYKIIMU U SIBICHUS

ITocTosSHHEBIN TOK

H3mepenne MOIIHOCTH dJeKkTprudeckoro Toka. M3smepenue 3/C u BHY-
TPEHHET0 CONMPOTUBIICHUS UCTOYHUKA TOKA.

COop u ucbITaHUE PICKTPUUECKUX LIETIeH C pa3TUYHBIM COSAMHEHUEM
MIPOBOJIHUKOB, PACUYET UX MapaMeTPOB

MarsuTtHoe 11o0ie

Habmroienue neiicTBrs MarHUTHOTO MOl HA MPOBOJHUK C TOKOM,
KapTUHOK MAarHUTHBIX IOJIEH.

dopMynHpoBaHUE MTPaBUJIA JIEBOU PYKH UIsl ONIPEAEIICHUs HalpaBJie-
HUS CUJIbl AMIiepa.

Brrunciienue cui, I1eMCTBYOIMX Ha IPOBOJIHUK C TOKOM B MAarHUTHOM
noJie, 00bSICHEHUE TIPUHIIUIIA ICUCTBUS DJICKTPOIBUTATEIS.

Konebanus u 6onnul

Mexannueckue koseba-
HUS U BOJIHEI

[TpuBenenne npuMepoB KojedaTeabHbIX 1BUKeHUN. MccnenoBanue
3aBHCUMOCTH NE€pHO/Ia KOJIEOaHUH MaTeMaTHYeCKOro MasTHUKA OT ero
JUITMHBI, MaCcChl U aMIUIMTYAbI KosiebaHuil. OnpeneneHne yCKopeHus
CBOOOJTHOTO Ma/IEHUS C TOMOIIBI0 MATEMaTHUECKOT0 MasiTHUKA.
Hab6nronenue konedanwnii 3syuaiero tena. [IpuBeaenue 3HaueHus
CKOPOCTH pacipOCTPaHEHUs 3ByKa B PA3JIMUHBIX Cpeax.

YMeHue o0bsICHATH UCIIONIb30BaHKE YIbTPa3ByKa B MEIUIINHE

DNeKTPOMarHUTHHIE
KoJie0aHUA M BOJTHBI

HabGnroneHnue ocuyuiorpaMM rapMOHUYECKHUX KoJeOaHU CHITbI TOKA B
LEMH.

OO0BsicHEeHHE IPEBPAILCHHUS YHEPTUU B HJI€AILHOM KoJieOaTeIbHOM
KOHTYpe.

W3yueHue ycTpoiCTBa U IPUHIUIA ASHCTBUS TpaHchopmaTopa.
AHann3 cXeMbl Nepeiayu JIEKTPOIHEPTUU Ha OOJIbIINE PACCTOSHUS.
ITpuBeneHne NpUMeEpOB BUI0B PAIUOCBSI3U. 3HAKOMCTBO C YCTPOM-
CTBaMHU, BXOJSIIUMHU B CUCTEMY PAJIUOCBSI3H.

CBeTOBBIE BOJHBI

[IpruMmeHeHne Ha MPaKTUKE 3aKOHOB OTPAXKEHUS U TIPEJIOMIICHUS CBETa
npu penieHuu 3anad. Habmonenue siBineHus qudpakiiuu U TUCTIEpCHr
CBeTa. YMEHHE CTPOUTH H300paKEHUS MTPEAMETOB, TaBAEMbIC JTMH3AMH.
Pacuer onTuuecKkoy CUIIBI JIMH3BI

Onemenmovl K6aHMOBOU PU3UKU

KBauToBeIe cBOCTBA
cBeTa

HabGnronenue gortoanekrpuueckoro s dexra. Pacuer MakcuManbHOM
KHHETHYECKOW SHEPTUH IEKTPOHOB TIpH GoTtodrdhdexre
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duzuka atoma

dopmynupoBanue noctynaroB bopa. Habmonenne nuneiuaToro u
HEIPEPHIBHOTO CIIEKTPOB.

Pacyer 4acTOThI U AJTMHBI BOJIHBI UCITYCKa€MOT'0 CBETA MPU Mepexoie
aTOMa U3 OJIHOTO CTallMOHAPHOI'O COCTOSIHUS B IPYIOE.

OObsicHeHHEe TPUHIIMIIA ASHCTBUS Jla3epa

duznka aTOMHOTO
S/Ipa U SIIEMEHTapHBIX
YJacTUL]

HabGnronenue TpexoB anbda-yactull B kamepe Buibcona. Perucrpanus
SIIEPHBIX M3JIYYEHUM C MOMOIIBIO cueTyuka ['eitrepa.

Pacuer sHEprum cBs3U aTOMHBIX SEP.

[TonnmaHKe EHHOCTH HAYYHOT'O TO3HAHUS MHpa HE BOOOIIE AJIs de-
JIOBEYECTBA B LIEJIOM, a ISl KaXI0T0 00y4Yaroerocs JMYHO, IIEHHOCTH
OBJIaJICHUS] METOJOM HAayYHOTO IMO3HAHUS JJIs JOCTUKEHHUS ycriexa B
JTF000M BHJIE PAKTUYECKOU JeSITETbHOCTH

Bcenennas u ee I60JIIOYUA

CtpoeHue u pa3BUTHE
Bcenennon

OObsicHeHHEe MoJieH paciiupstoleiics Beenennoi

[IpoucxoxaeHue
COJIHEYHOU CUCTEMEI

Habmonenue 38e31, JIyHsl u mnanet B Teneckon. HaGmoaenue con-
HEYHBIX [IATEH C [IOMOIIBIO TEIECKOIIA

Xumus

Bsenenne

PackpeiTue Bknaga XuMHUYECKON KAPTUHBI MUPA B EJUHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MUpa.
XapakTepucTUKa XMMHUH KaK MTPOU3BOUTENLHOM CHJIbI 00IIIeCTBa

Baxxneiiime xummnye-
CKHE TTIOHATHUS

YMeHue Aath ONpeesIeHUe U ONIEPUPOBATh CIEAYIOIUMUI
XMMUYECKUMHU TOHATHAMHU: «BELIECTBO», «XUMUYECKHH IeMEHT»,
«aTOM», «MOJIEKYJIa», KOTHOCUTEIIbHBIC ATOMHAsl U MOJIEKYJIIpHAs
Macchbl», «UOHY, «aJUIOTPOIHA», «U30TOIBD», «XXUMHUUECKas CBI3bY,
«QJIEKTPOOTPHULIATENBHOCTEY, «BAICHTHOCTB), «CTEIIEHb OKUCIICHUS,
«MOJIbY, «MOJIIPHAs Maccay, «MOJISIPHBIN 00beM ra3000pa3HbIX
BEILIECTBY, «BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS», «PACTBOPBI», «IIEKTPOJIUT U

HERJICKTPOJIUTY, «IIEKTPOJIIUTHYECKAsT TUCCOLMALUA», «OKUCIUTEIb U
BOCCTAaHOBHUTEINbY, «OKUCIECHHE U BOCCTAHOBIIEHUEY», «CKOPOCTHh XUMHU-
YECKOU peaklnmn», «XUMUYECKOE PAaBHOBECHEY, «YTJIEPOIHBIN CKEIET»,
«(yHKIIMOHAJIbHAS TPYIIaY, «U30MEPUSD)

OCHOBHBIE 3aKOHBI
XUMUH

@opMyNIHpOBaHHUE 3aKOHOB COXPAHEHHUSI MAaCChI BEIIECTB U IOCTOSTHCTBA,
COCTaBa BEIIECTB. YCTAHOBJIEHUE IPUYUHHO-CIICJCTBEHHON CBS3H
MEXY COJEepKaHHUEM dTUX 3aKOHOB M HAaNMCAHWEM XMMHUYECKUX (op-
MYJI U YPAaBHEHUM.

PackpeiTre ¢usnueckoro cmbicia cuMBosukH [lepuonnyeckoii Tabmu-
el XUMu4eckux snemeHToB J[. M. MenneneeBa (HOMEpOB 3JIE€MEHTa,
nepuoja, Ipymnmbl) U YCTAaHOBJIEHUE MPUYMHHO-CIEICTBEHHOM CBS3U
MEXIy CTPOCHHUEM aTOMa U 3aKOHOMEPHOCTSAMH WU3MEHEHUS CBOWCTB
9JIEMEHTOB M 00pa30BaHHBIX MMHU BEIIECTB B MEPUOAAaX M TpYIIax.
XapakTepucTUKa JJIEMEHTOB MajblX IEPUOAOB IO UX IOJOKECHHUIO B
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OCHOBHbBIE TEOPUH
XUMHUHU

YcraHoBIEHUE 3aBUCUMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT CTPOE-
HUS aTOMOB 00pa3yIOLIMX UX XUMUUYECKHUX JIEMEHTOB.
XapakTepucTUKa BaXKHEHIIUX TUIIOB XUMUYECKHUX CBA3€EH U OTHOCH-
TENBHOCTH 3TOH THIONOTHH. OOBSICHEHNE 3aBUCUMOCTH CBOHCTB
BELLECTB OT UX COCTaBa U CTPOCHHUS KPUCTAINIMYECKUX PEIIECTOK.
@OopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPHUH HIICKTPOJIUTHUECKOU
JUCCOLMALMU U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUM.

BaxHelIue BelecTsa
1 MaTepUalIbl

XapakTepuCTUKa CTPOCHUS aTOMOB M KPUCTAJUIOB M HA 3TOM OCHOBE —
001X (HU3NYECKUX U XUMUYECKHX CBOICTB METAJUIOB U HEMETAJLIOB.
XapakTepuCcTUKa COCTaBa, CTPOCHUS, CBOICTB, TOJTYUYECHHUS U IPHME-
HEHUE BaKHEUIINX HEMETAIIJIOB.

XapakTepucTUKa COCTaBa, CTPOSHUS U OOIINX CBOWCTB BKHEHIIINX
KJIACCOB HEOPTaHUYECKUX COCIMHEHHIA.

Onucanue cocTaBa U CBOMCTB BaXKHEUILIUX MPEACTaBUTENEH OpraHu-
YEeCKUX COEeIMHEHUI: METaHOIa U ATaHOJa, CI0XKHBIX 3(UPOB, KUPOB,
MBI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI), MOHOCAXapH/IOB
(TIr0KO03BI), IUCaXapuIoB (caxapo3bl), MOIMcaXxapuI0B (Kpaxmaiia u
LEJUTIOJI03bI), aMUHOKHUCIIOT, O€JIKOB, ICKYCCTBEHHBIX M CHHTETHUECKUX
MOJIUMEPOB

XUMHYECKHUH A3BIK U
CHMBOJIHKA

Hcnonbs3oBanue B yueOHON U POPECCHOHATBHON ACSITETLHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKHU.

Ha3piBanune n3y4eHHBIX BEIIECTB MO TPUBHAIBHON MJTH MEXITYHAPO/I-
HOM HOMEHKJIaType U OTPaKEHUE COCTAaBa 3TUX COEAMHEHUH C IIOMO-
IIBI0 XUMHUYECKUX (HOpPMYIT.

OTpakeHne XUMHUYECKUX MPOLECCOB C MOMOUIBI0 YPABHEHUN XUMUYE-
CKUX pEaKIHil

XHUMHYECKHUE peaknuuu

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX npoueccoB. Kiaccudukarus
XUMHYECKHUX PEAKIUH 110 PA3IMYHBIM IIPU3HAKAM

XUMHYECKUN DKCIEpH-
MEHT

BrInonHeHNE XUMUYECKOTO SKCIIEPUMEHTA B ITOJIHOM COOTBETCTBUH C
IpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

HaGnronenue, pukcupoBaHue 1 ONMUCaHUE PE3YJIbTATOB MPOBEIEHHOTO
AKCIIEPUMEHTA

Xumudeckass — uHOOP-
Marust

[TpoBeneHne caMOCTOATEIHLHOTO MMOMCKA XUMUYECKOW HH(OpMAaLIUU C
MCII0JIb30BAaHUEM PA3JINYHBIX UCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); HC-
MOJIb30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH U mepeadun
XUMHUYECKON HHPOPMAIIUU U €€ IPEJICTABICHUS B pa3IM4HbIX (opMax

[TpodmibHoe 1 mpodec-
CHOHAJIBbHO  3HAYMMOE
coziepKaHHe

OOBsicHEHHE XUMUYECKUX SBJICHHUH, TPOUCXOSIIUX B IPUPOAE, ObITY U
Ha MMPOU3BOJICTBE.

CobmroeHune npaBuil 3KOJIOTMYECKH TPAMOTHOTO MTOBEICHUS B OKPY-
KarolIen cpeae.

OreHka BIUSHUS XMMUYECKOTO 3arpsi3HEHHS OKPY’KaIOLIeH cpebl Ha
OpraHHU3M 4YeJIOBEeKa U IPYT'He KUBbIE OPraHU3MBI.

Cobmtonenue npaBuil 6€300aCHOTO 0OpalleHus! ¢ TOPIOYUMH U TOKCHY-
HBIMU BEIIECTBAMHU, Ja00OpaTOPHBIM 000PYIOBAaHUEM.

Kputnyeckas omeHka JOCTOBEPHOCTH XMMHUYECKON HH(pOpMaIu,
MOCTYMNAIONIeH U3 pa3HbIX HCTOYHUKOB

19




BuoJsorus

buonorust — coBokyIi-
HOCTb HayK O KUBOU
npupojae. Metobl
HAy4HOI'O MMO3HAHUS B
Ounoaorun

3HAKOMCTBO C OOBbEKTaMH U3y4eHHs] OUOJIOTHH.

BrisiBienue ponu 6uonoruu B OpMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAyYHO! KapTUHbI MUPA U IPAKTUYECKON AEATEIbHOCTH
moen

Knerka

3HAKOMCTBO C KJIETOYHOH T€OpHEel CTPOCHUS OPTraHU3MOB.
[Tony4yeHnue npeACTaBICHUS O POJIM OPraHUYECKUX U HEOPTaHMUECKUX
BEILIECTB B KIICTKE.

3HaHUE CTPOCHHS KJIETOK MO pe3ysbTaTaM paboThl CO CBETOBBIM
MHKPOCKOTIOM.

Opranusm

3HaHuE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHS OPraHU3MOB, CTaAUNA OHTO-
reHe3a Ha IIPUMEpPE YeI0BEKa.

3HAaHHWE IIPUYUH, BBI3BIBAIOIIMX HAPYIIEHUS B Pa3BUTHM OPraHU3MOB.
YMeHHE NO0JIb30BaThCSl TEHETUYECKON TEPMHUHOJIOTMEN U CHUMBOJIMKOM,
pelarh IpoCTENIINE TeHETUYECKUE 3a1aUu.

3HaHue 0COOCHHOCTEH HACIECTBEHHON U HEHACIIEICTBEHHOW N3MEH-
YUBOCTH U UX OMOJIOTUYECKOM POJIM B IBOJIIOLUH KHUBOT'O

Bun

YMeHHe aHaTU3UPOBATh U OIICHUBATH PA3IMYHBIC TUIIOTE3bI IIPOUC-
XOKICHUS KU3HU Ha 3eMIIE.

YMeHue NpOBOJNUTH ONMCaHKUE 0COOeH OJTHOTO BHAA 110 MOPQoIoTHYe-
CKOMY KPUTEPHIO.

PasBuTie criocOOHOCTEN SICHO M TOYHO HM3J1araTh CBOM MBICIIH, JOTHYE-
CKHA 0OOCHOBBIBATH CBOIO TOUYKY 3PEHUS, BOCIPUHUMATL U aHATU3HUPO-
BaTh MHEHHUSI COOECEeHHWKOB, MpPU3HABas MPABO JIPYroro 4eloBeKa Ha
MHOE MHEHUE.

DKOCUCTEMBI

3HaHME OCHOBHBIX IKOJIOTMUYECKUX (aKTOPOB U UX BIMSIHUS Ha opra-
HU3MBI.

3HaHME OTJIMYUTEIbHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpo3KOCUCTEM.

ITonmy4yenue npencTaBiIeHHs O CXEME YKOCUCTEMBI Ha IPUMEPE
ouochepsl.

JleMOHCTpanyus yMEHHUs TOCTAHOBKHU IeNied JesATeNbHOCTH, IUIaHUPO-
BaHUE COOCTBEHHOW JIEATEIBbHOCTH AJS JOCTHXKEHHS MOCTaBIEHHBIX
LeneH, MPeABUICHNAsS] BO3MOXKHBIX pe3yJbTaTOB 3THX JACUCTBUH, opra-
HU3aI[M1 CAMOKOHTPOJIS U OLICHKH MTOJTyYeHHBIX pe3ybTaToB. O0ydueHue
COOJIOICHUIO MTPABUII IOBEJICHUS B IPUPOJIE, OEPEKHOMY OTHOLIEHHUIO K
OuosornyeckuM OO0BEKTaM  (pacTeHHUSM M SKUBOTHBIM U HUX
coo0IIecTBaM) M UX OXpaHe
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7. UnpopMallMOHHBbIE HCTOYHUKHU
OcHOBHBIE HCTOYHUKH

. buonorus mia npodeccuil U crnenuanbHOCTEH TEXHUYECKOTO M €CTECTBEHHO - HAYYHOI'O
npoduiieit: yueOHHK I CTY/I. YIpexkIeHu# cpell. mpod. oopazoBanus / B.M. KoHcTaHTHHOB,
A. T'. Pe3anoB, E. O. ®aneeBa. - 6-¢ u3zd., crep. - MockBa: Akagemus, 2017. - 336 c.-
ISBN978-5-4468-5995-5.- Tekct: HEOCPEACTBEHHBIN.

buonorus: yueOHUK U IPAaKTHUKYM JJIsi CpeAHero npodeccuoHanbHoro oopazosanus / B. H.
SApeiruH [u 1p.]; mox penakuueit B. H. Speiruna. — 2-e u3a. — Mocksa: M3narensctBo FOpaiiT,
2020. — 378 c¢.— ISBN 978-5-534-09603-3. — Tekct: anekrponnsii // DbC KOpaiit [caiiT]. —
URL: http://biblio-online.ru/bcode/450740 (nata obopamienus: 10.06.2020).

Kamamaukos, H. II. ®usuka B 2 4. Yacte 1: yueOHHMK W MPaKTHUKyM ISl CPEIHETO
npodeccuonanbHoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-€ u3., HCIIp.
u gomn. — MockBa: M3garensctBo IOpaiit, 2020. — 254 c. — (IIpodeccuonanbnoe
obpaszoBanmue). — ISBN 978-5-534-09159-5. — Tekcr: anexrponnsiii / DbC FOpaiit [caiT]. —
URL.: http://biblio-online.ru/bcode/449060 (mata oopamenus: 02.06.2020).

Kamamuukos, H. 1. ®usuka B 2 4. Yactp 2: yuyeOHHUK M TPAKTUKYM IJisi CPEIHETO
npodeccuonansHoro odpazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-¢ u3[l., UCTp.
u gom. — Mocksa: M3marensctBo IOpaiit, 2020. — 244 c¢. — (IIpodeccuonaibHOE
obpa3zoBanue). — ISBN 978-5-534-09161-8. — Tekcrt: anextponnsii / IbC FOpaiit [caiiT]. —
URL.: http://biblio-online.ru/bcode/449061 (mara oopamenus: 02.06.2020).

. Xumust: y4yeOHMK Juis cpefHero mnpodeccuonansHoro oo6bpaszoBanusi/ 1O. A. JleGenes,
I'. H. ®agees, A. M. IN'onyoes, B. H. Illanoan; mox odmieii penakiueii I'. H. ®aneesa. — 2-¢
u3]1., mepepad. u pomn. — Mocka: M3narensctBo FOpaiit, 2020. — 431 ¢. - ISBN 978-5-9916-
7723-3. — Tekcr: oanmexktpounsii // DBC IOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/452143 (nara obpamienus: 02.06.2020).

I[OHOJ'IHI/ITC.]'II)HBIC HCTOYHMKH

. Axmapymiuna, JI. I'. buomorus c¢ ocHoBamu »3kojoruu: ydyeOHoe mnocobue / JI. T.
AxmanymauHa. - MockBa PUOP: UH®PA-M, 2020.- 128 c.- ISBN 978-5-9557-0288-9. -
Texkct: oanektponnbii. - URL: https://znanium.com/catalog/product/1062386 (mara
obpamenus: 11.06.2020).

. BacumbeB, A. A. @wusuka: yueObHOe mocoOue Ui CpelHero MpohecCHOHAIBLHOTO
oOpaszoBanus / A. A. Bacunbes, B. E. ®enopos, JI. /1. XpamoB. — 2-e u3a., ucnp. u JA0M. —
Mocksa : UznatensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-05702-7. — Tekcr: nsnextponsbii / OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449120 (nara obpamienus: 02.06.2020)

Kamunckwmii, B. A. Opranwdeckas xumust B 2 4. Yacte 2: y4eOHUK ISl CPEIHETO
npodeccnonanbHoro oopasosanus / B. A. Kamunckwmii. — 2-¢ u3n., uctp. u gon. — Mocksa:
NznatenberBo KOpaiit, 2020. — 314 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-02912-3. — Tekcr: oanektponnbii // DBC IOpaiit [caiit]. — URL: http://biblio-
online.ru/bcode/453152 (nara obpamienus: 02.06.2020).

. Cmapsirun, C. H. Heopranmueckass xumus. Ilpaktukym: ydeOHO-IpakTHUecKoe mocolue
s cpenHero mnpodeccuonansHoro oo6pazosanusi / C. H. Cmapeirun, H. JI. barnaser,
. B. NaiinakoBa. — MockBa: MsmarensctBo FOpaiit, 2019.— 414 c.— ISBN 978-5-534-
03577-3. — Tekcr: omexktponueii // OBC IOpaiit [caiit]. — URL: http:/biblio-
online.ru/bcode/426513 (nara obpamienus: 02.06.2020).
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