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1. IMACHOPT PABOYEM ITPOI'PAMMBI YYEEHOU JUCHUITIUHBI
EctecTBO3HAHHE

1.1. O6aacTh NpUMeHeHHs IPUMEPHOIi POrpaMMbl
[Iporpamma  oOmieoOpa3oBaTesnbHOM — yueOHOM  aucHUIUIMHBL  «EcTecTBO3HAHUE)
npelHa3HayeHa JUis M3yYeHUsl €CTeCTBO3HAHUS B MPo(deccHOHANbHBIX 00pa30BaTEIbHBIX
OpraHM3aIMaX, PEATU3YIONINX 00pa30BaTEIbHYIO MPOrpPaMMy CPEIHEro OOIIero oOpa3oBaHUs B
npenenax ocoeHus: [IIICC3 CIIO na 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHUs MO CICIHATBHOCTH
COIHATIBLHO-IKOHOMUYECKOr0 MpoduJisi cpeHero npohecCuoHaITbHOro 00pa3oBaHus
43.02.10 « Typuzm»

1.2. MecTo yueOHo# qucuunjannbl B crpykrype IHIICC3:

VYuebHas muciuiuinHa « EcTecTBO3HAHMEY SBISICTCS YUSOHBIM TPEJAMETOM I10 BBIOOPY U3
obs3atenpHOM TpeaMeTHOW obOmactu  «EcrectBennbie Haykm» OI'OC cpemHero oOmiero
obOpazoBaHwUs.

1.3. Hesn m 3agaum y4eOHOH JMCUMILIMHBI — TPeOOBaHUSI K pe3yJbTaTaM OCBOCHHS
yueOHOM TMCUMILIUHBI:

Copepxanue nporpamMmmsl «EcTecTBO3HaHMe)» HANIPaBJIEHO HAa JOCTUKEHUE CIAEAYIOLIUX 1 esIei:
* OCBOCHHME 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTMHE MHUpa M METOAax
€CTECTBEHHbIX HayK; 3HAKOMCTBO C HauOojiee BaXKHBIMU UACSIMH U  JOCTHKEHUSIMU
€CTECTBO3HAHMS, OKa3aBIIUMHU OIPEACIIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTHH;

* OBJQJICHUE YMEHUSMH NPUMEHATH IIOJIYyYEHHbIE 3HAHUS U1 OOBACHEHUS SBJICHUN
OKPYKAIoIIero MUpPa, BOCIPHUATHS HMH(OPMALMK €CTECTBEHHO-HAYYHOTO U MPOQECCHOHATBHO
3HAQUUMOT'O COJIEP)KaHUs; Ppa3BUTHE MHTEJUIEKTYalbHbIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTUYECKOI'O0 MBIIUIEHUS B XOJE MPOBEACHUS NPOCTEHIINX MCCIEI0BAaHUM, aHAIM3a SIBJICHUH,
BOCTIPUATHS U UHTEPIIPETALMU €CTECTBEHHO-HAYYHON HH(POpMAIUY;

* BOCIIMTaHUE yOEXJIEHHOCTH B BO3MOXKHOCTH MO3HAHMS 3aKOHHOM MPHUPOJIBI U MCIIOJIb30BAHUS
JIOCTHKEHUH €CTECTBEHHBIX HayK Ui pa3BUTHS LIMBUIN3ALMY U MTOBBIILIEHUS KaYeCTBa )KU3HU;
OPUMEHEHHE eCTECTBEHHO-HAyYHBbIX 3HAaHUH B MNpO(PECCHOHATBHOM  JAEATENbHOCTH H
MOBCEIHEBHON KHM3HU I OOecreyeHus: O€30MaCHOCTH JKHU3HENEATENbHOCTH; I'PaMOTHOTO
MCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 30POBbS, OKPYKAIOLIEN CPEBI.

OcBoenue conepkanus yueOHol nuciuminesl «EcTrecTBo3HaHmMe) obecrieunBaeT JOCTHKEHHE
CTYJEHTaMH CJIEAYIOUINX pPe3yJIbTaTOB!

* INYHOCTHBIX:

— YCTOWYUBBIM MHTEpEC K MCTOPUHU U JTOCTUKEHHUSIM B 00JACTH €CTECTBEHHBIX HAayK, YyBCTBO
TOPAOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K MPOJOJDKEHUIO 00pa3oBaHUS, MOBBIILIEHUIO KBAIU(UKAIMK B H3- OpaHHON
npodeCCHOHATILHOM 1eATENFHOCTH C UCTIOIb30BaHUEM 3HaHUH B 00J1aCTH €CTECTBEHHBIX HAaYK;

— OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTU KOMIIETEHIIMI B OOJACTH €CTECTBEHHBIX HAyK JUIs
yejoBeKa M OOIIeCTBA, YMEHHE HCIOJb30BATh TEXHOJOTHYECKHE JIOCTHXKEHUsS B 001acTH
Gbu3MKY, XUMHUM, OMOJOTMM JUIS TOBBIIIEHUS COOCTBEHHOIO HHTEIUIEKTYalbHOI'O DPAa3BUTHUS B
BBIOpPaHHOM PO ECCHOHATBLHOMN 1EATEIbHOCTH;

— YMEHHE NMPOaHaIM3UPOBaTh TEXHOT€HHbIE MOCIEACTBHS ISl OKPYKAIOIIeH cpefibl, ObITOBOI U
IIPOU3BOJICTBEHHON JESATEIBHOCTH YEIOBEKA;

— TOTOBHOCTb CaMOCTOSITENIbHO JTOObIBaTh HOBBIE sl ce€0sl €CTeCTBEHHO-HAyYHbIE 3HAHUS C
UCIIOJIb30BAaHUEM JUISl ATOTO JTOCTYIHBIX HICTOUHUKOB HH(OpPMAIIUH;

— YMEHHE YIpPaBJISATh CBOEH MO3HABATENIbHOM JEATEIbHOCTHIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;



— YMEHHE BBICTPAaWBATh KOHCTPYKTHUBHBIC B3aHMMOOTHOIICHHUS B KOMaHJE MO PEIICHHUIO OOIINX
3a1a49 B 00JIaCTH €CTECTBO3HAHUS,

* MeTanpeIMeTHbIX:

— OBJIQJICHUE YMEHUSIMU W HaBBIKAMM PA3JIUYHBIX BUIOB MO3HABATEIbHOU JESATEIBHOCTH ISt
M3YUYEHUS Pa3HbIX CTOPOH OKPYKAIOUIETO €CTECTBEHHOIO MUPA;

— NPUMEHEHHUE OCHOBHBIX METOJIOB TMO3HAHMS (HAOIIOJCHUS, HAYYHOTO JKCIIEPUMEHTA) IS
M3YyYCHUS! PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, C KOTOPBIMH BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B MpodeccuoHaNbHOM cdepe;

— YMEHHE OIpeNeyaTh Ield U 3aJa4d JesSTeIIbHOCTH, BRIOMPATh CPEJICTBA I UX JOCTHKCHUS
Ha MPAKTHUKE;

— YMEHHE HWCHOJIb30BaTh PA3JIMYHbICE MCTOYHHKH JUIA MOJYYEHUS €CTECTBEHHO- HAYYHOM
nH(pOpMaIMK U OLICHUBATh €€ IOCTOBEPHOCTD JIJISl IOCTHKEHUS ITOCTaB- JICHHBIX IEJIeH U 3a/1a4;
* IpeAMeTHBbIX:

— c(hOPMHUPOBAHHOCTh TPEJCTABICHUA O IICJIOCTHOH COBPEMEHHON €CTeCTBEHHO- HAYYHOM
KapTUHE MHUpA, NPUPOJE KAaK €AUHON LEIOCTHOM CHCTEME, B3aUMOCBS3U YEIOBEKa, IPUPOJBI U
o01ecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;

— BIQJCHHC 3HAHWSIMH O HauboJiee BaXHBIX OTKPBITHSIX U JIOCTIDKCHUSAX B 001acTh
€CTECTBO3HAHUS, MOBJIMUABIINX HA 3BOJIFOLUIO MPEICTABICHUNA O IPUPOJE, HA PAa3BUTHE TEXHUKU
1 TEXHOJIOTHIi;

— c(hOopMHUPOBAaHHOCTh YMEHHUSI MPHUMEHSATHh €CTECTBEHHO-HAyYHBIE 3HAHUS ISl OOBSICHEHUS
OKpYKarOIIHNX SIBIICHHH, COXpAaHEHUS 310pOBb4, obecreueHus 0€30IaCHOCTH
JKH3HEICSITCILHOCTH, OepexHOTO OTHOILICHUS K MpUpoJIe, palMOHAILHOTO
MIPUPOJIOTIONL30BAHUS, & TAK)KE BBITIOJTHEHHSI POJIM TPAMOTHOTO IMTOTPEOUTEIS;

— c(hOpMUPOBAHHOCTh MPEACTABICHUI O HAyYHOM METOJ]ie TMO3HAHMUS MPUPOIBI U CpPEACTBAX
M3y4YECHUS MEramupa, MakpoMupa U MUKPOMHUPA; BIIAJICHUE NMPUEMaMU €CTECTBEHHO-HAYYHBIX
HaOII0/IEHU, ONIBITOB, UCCIIEIOBAHUN U OLIEHKU JOCTOBEPHOCTHU MOJYUYEHHBIX PE3YyJIbTaTOB;

— BJAJCHUE MOHATHUWHBIM amNIapaToM €CTECTBEHHBIX HAyK, IMO3BOJISIOIIMM ITO3HABAaThb MUD,
y4acTBOBaTh B JIUCKYCCHSIX II0 €CTECTBEHHO-HAy4YHBIM BONPOCaM, HCIIOJIb30BaTh pa3IMYHbIE
WMCTOYHUKHA HMH(POPMAIUU I TIOJTOTOBKH COOCTBEHHBIX pPal0OT, KPUTHUYECKH OTHOCHUTBHCS K
coobmenusM CMU, coaepkammm HaydHYIO HHPOPMAITHUIO;

— chOpMHPOBAHHOCTh YMEHUW IMMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMS MJIS
Ka)KIO0r0 YelIOBeKa He3aBUCHUMO OT ero MpodeccHOHANbHOMN eATeNbHOCTH, pa3indaTh (akThl U
OLICHKHU, CPABHUBATh OLICHOYHBIE BBIBOJIbI, BUJETh HUX CBA3b C KPUTECPUAMHU OILICHOK U CBA3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOUN LIEHHOCTEN.

1.4. Konn4yecTBOo 4acoB Ha 0CBOCHHME IPOrPaMMBbl y4eOHOM TUCHHUIVINHBI:

MaKCHUMaJbHON y4eOHOU Harpy3ku oOydatomierocss 162 yacoB, B TOM YHCIIE:
00s13aTeNIbHON ayJUTOpHOM yueOHOM Harpy3ku obydatomierocs 108 4gacos;
CaMOCTOSITeNIbHON paboThI oOy4aromerocsi 54  4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Buj yueOHoii padoThl Oobvem uacos
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 162
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:

JIEKIIUA 62

IIPAKTUYECKHE 3aHITHS 16

J1ab0paToOpHBIC PAOOTHI 30
CamocrosiTeibHas padora odyuyarouierocst (Bcero) o4
B TOM YHCIIE:

CamocrosarenbHas paboTa HaJl MHAUMBUAYyaJdbHbIM  uccienoBaHueMm | 20
(mpoexToM)

BHeaynuropHas camocTtosiTenbHas paboTa 34

HUmozcosas ammecmayus 6 popme Jlucppepenyuposannuiii 3auém




2.2. TemaTH4ecKHii IJIAH U coep:KaHNe YUeOHOH AU CHUIIIMHBI

CCTCCTBO3HAHHUC

HanmenoBanue Conep:xanue yueOHOro MaTepuasa, JJadoparopubie padoThl M NPaKTHYECKHE O0beM yacoB | YpoBeHb
pa3/1ei0B M TeM 3aHSATHS, OCBOEHH
CaMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT)
1 2 3 4
Dusnka
Pasznea 1. MexaHuka 8+3
Conep:kanue y4eOHOT0 MaTepHaJa:
Beenenne. Ouzuka — ¢yHIaMeHTallbHasg Hayka O npupoje. EcrtecTBeHHO-Hay4dHBIN 1
METO/] TO3HAHUS, €70 BO3MOXXHOCTH ¥ TPAHMIIBI IPUMEHUMOCTU. EUHCTBO 3aKOHOB
MPUPOABI U cocTaBa BemlecTBa BO Bcenennoit. OTkpbITHs B (pu3MKe — OCHOBA
Mporpecca B TEXHUKE U TEXHOJOTHUH MTPOU3BOCTBA.
Tema 1.1 Ocrozer MexaHnnyeckoe JABUKEHUE, €ro OTHOCUTEIbHOCTh. 3aKOHBI JUHAMUKH 1 12
KHHCMATHKH 1 Herotona. Cuibl B mpupoje: yrnpyroctb, TpeHHE, Chjla TSHKECTH. 3aKOH BCEMHUPHOTO
ANHAMUKH. Tarorenus. HeBecoMOCTb.
Tewma 1.2 3akoHbI Nmmnynbc. 3akoH COXpaHEHUsI HMITYJIbCa M PEaKTUBHOE JIBIDKEHHE. | 1 1,2
COXpaHeHHMs B MexaHuKe. | IlOTeHIManbHas M KHHETUYECKas OSHEprus. 3aKOH COXPaHEHUS MEXaHMYECKOH
sHeprun. PaboTta 1 MOIIIHOCTE.
Tema 1.3 Mexannueckue . 1 1,2
Mexannueckue kosnebanus. [lepron u yacrota konebanuii. Mexanndeckue
KoJ1ie0aHUs ¥ BOJIHBI. .
BOJIHBIL. CBOMCTBA BOJIH. 3BYKOBHIE BOJIHBI.
[IpakTuueckue 3aHATHS: 3aKOHBI MEXaHHUKHU. 4
CamocTosaTenpHas paboTa OOy4aronIuXxcs: PenaruBucrckuii  3akoH | 3
ckopocteid. [IpuHIMI COOTBETCTBUS. YIBTPa3BYK U €r0 MCIOJb30BAaHUE B TEXHUKE
Y MEJUIINHE.
Pasznea 2. 8+4

2. TenjioBbI€ ABJICHUS.




Conep:xanue yueOHOro MarepuaJa:

Tema 2.1 Monexynspeo- Uctopus  aromucThueckux — ydeHuil.  HaOmiogeHus ©W OMNBITHI, 2 1.2
KUHETUYeCKasi TEOPHUsL.

MOATBEPKIA0IIME aTOMHO-MOJIEKYJIIPHOE CTPOCHUE BellecTBa. Macca U pa3mepbl

Mouiekyn. TemuioBoe aBuxkeHue. TemmepaTypa Kak Mepa CpeJHEHl KUHETHUYECKOM

SHEPTUU YaCTUl.
Tema 2.2 Arperatnbie OOBbsicCHEHHE arperaTHbIX COCTOSHUM BemiecTBa M (ha30BBIX MepexooB | 1 1,2
COCTOSTHUSI BEIIECTBA. MEX1y HUIMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MPEACTaBICHUH.
Tema 2.3 3aKOH COXpaHEHMs] SHEPrud B TEIUIOBBIX IMpoueccax. HeoOpatumsiii | 1 1,2
TepMmonnHaMuka. XapaKTep TEIJIOBBIX MPOLECCOB. TeII0BbIE MAILIMHBI, UX IPUMEHEHHE.

[IpakTuueckue 3aHITHSL: 4

MKT nneansHoro rasa. TemoanHamuxa.

CamocTtosaTenbHas paboTra oOyyarommxcs: OKOJIOTMYecKue Mpooiemsl, | 4

CBSI3aHHBIE C IPUMEHEHUEM TEIUIOBBIX MAIIMH, U IPo0OieMa 3HEProcOepeKEeHMUSL.
Paznea 3. 3. DJ1eKTPOMATHUTHBIE SIBJICHUS. 8+5
Tema 3.1 1,2
Onexrpudeckue sBieHus. | Coaepxanue y4eOHOro MaTepuasia:

DNEeKTpUUECKHE 3apsAlbl W HMX B3aUMOJIEHCTBHE. IJIEKTPUUYECKOE TIOJIE. 1

IIpoBOAHMKY M U30JATOPBI B AIEKTPUUECKOM IIOJIE.
Tewma 3.2 TTocTossHHBIN [TocTostHHBIN AekTpudeckuid ToK. Cuia ToKa, HallpshDKEHUe, dJIeKTpudeckoe | 1 1,2
INEKTPUUYECKUH TOK. comporuBieHue. 3akoH Oma Ui ydacTka 1enu. TemaoBoe JelcTBHE

3JIEKTPUYECKOI0 TOKa U 3akoH J[xoyns -JleHua.
Tewma 3.3 Maruetusm MarsnuTtHoe 1oNe TOKa M JEHCTBHE MAarHUTHOIO IOJS HAa IMPOBOJHUK C | 1 1,2

TOKOM. BHCKTpOI[BHTaTCHL.
SIBnenue QJICKTpoOMar HUTHOM HHAYKIHUU. BHeKTporeHepaTop.




Tema 3.4 Ilepemennsiit Tok. [lonydeHue u nepenayda 3IEKTPOIHEPIUHU. 1 2
DJIEKTPOMAarHETH3M U OJeKTpOMarHUTHBIE BOJHBL. PanuocBsa3p U TeneBuaeHue. CBeT Kak
AJIEKTPOMATrHUTHBIE 3JICKTPOMarHuTHas BojiHA. IHTEepdepeHus u nudpaxius cBera.
U3JTy4EHUs.
[IpakTrueckue 3aHATHS: DJIEKTPOCTATUKA. 3aKOHBI IOCTOSIHHOTO ToKa. Marnerusm. | 4
DNEeKTpPOMarHUTHBIE SIBICHUS.
CamocrosiTenbHass pabotra oOydawmmxcs: YCTPOHCTBO W JeicTBUe | 5
JIEKTPOBUraTENs U 3IEKTPOreHepaTopa.
Pa3nean 4. 4. CTpoeHue aToMa M KBAaHTOBast (PU3MKA 8+4
Tema 4.1 KanroBas Coaepixanue yueOHOIro MaTepuaJa: 1 1,2
Teopul. ®otosddekTr U  KOpHyCcKyJspHble CcBoiicTBa cBera. Vcrosb3oBaHue
dorodddexra B Texuuke. CTpoeHHe aToMa: IUIaHETapHAss MOJAETh M MOAeh bopa.
[lornomenne u wucryckaHue cBeta aroMoM. KBantoBanue sHepruu. [IpuHumn
JeWCTBUS U UCIIOJIb30BAHUE JIa3epa.
Tema 4.2 ®usuka . 1 1,2
Crpoenne aToMHOTO A1pa. PainoakTuBHbIE U3ITyYeHHs U UX BO3JEHCTBUE HA
aTOMHOTO Si7pa.
P YKUBBIE OpraHU3Mbl. DHEPIUs pacllleIUIeHUs] aTOMHOTO Spa.
[Mpaktuueckue 3auarus: Dororddext. CTpoeHre aTOMHOTO Spa. 4
CamocrosiTenbHas padoTa odyyaromuxcs : PaqnoakTuBHbIe U3iydeHus u ux | 4
BO3JICWCTBUE Ha JKUBBIE OpPraHMU3MBI. SlnepHas SHEpreTuka M HKOJOTHYECKUE
MpOOJIEMBI, CBSI3aHHBIE C €€ UCIIO0JIb30BAHHUEM.
Bcenennas u e€ Crpoenue u pazsurue Beenennoii. Moaens pacmmpsitonieiics BeeneHHOM. 2
SBOJTIOIMSL. [Tpoucxoxaenne ConHeunoit cucrembl. CoBpeMeHHasl pu3ndeckasi KapThHa MUpA.
Bcero no gpusuke 48
Paznea 1. XHMHUS € 3J1eMEeHTAMH IKO0JIOTHH 10+6

Conep:xanue yueOHOro MarepuaJa;




BBenenue.

XuMHu4ecKass KapTHHAa MHpa KaK COCTaBHAs YacTh €CTECTBEHHO-HAYYHOM KapTHUHBI
Mupa. Poias XuMuu B KU3HH COBpEeMEHHOTo oOmecTBa. [IpuMeHeHne mTOCTHXKEHUI
COBPEMEHHOW XUMHUHM B TyYMaHHTAapHOH cdepe OesITeTbHOCTH  OOIIecTBa.
XUMHUECKOE COJIepyKaHUEe YUeOHOM TUCIMILTHHBI «ECTeCTBO3HAHME) MTPU OCBOCHHUH
cnenuanbHocteil CIIO conmanbHO-3KOHOMHUYECKOTO M T'yMaHUTAPHOTO Mpoduiieit
PO eCCUOHATHHOTO 00pPa30BaHUS.

Tema 1.1 OcHoBHEIE
HOHATHA M 3aKOHBI
XUMHHU

[Ipeamer xumuu. BemectBo. AToM. Mosnekyna. XuMHAYECKHUMA 3JIEMEHT U (hOPMBI
ero cymectBoBaHus. [IpocTeie U ciiokHBIE BelllecTBa. AJUIOTPONUS U €€ MPUYUHBI.

Tema 1.2
[lepronnueckuii 3aKOH
u [lepnonnueckas
CHUCTEMa XUMMUYECKUX
anemenTtoB /. U.
MenneneeBa

OtkpeiTue Ilepuonnmyeckoro 3akoHa. Ilepuoaumueckas cucteMa XHMHYECKUX
anementoB JI. . MenneneeBa kak rpadudeckoe otoOpaxenue Ilepmommueckoro
3akoHa. Ilepuonmueckuii 3aKOH M CHUCTEMa B CBETE€ YYEHHS O CTPOCHUHM aTOMa.
3aKOHOMEPHOCTH M3MEHEHHUs] CTPOEHHUS JJIEKTPOHHBIX OOOJOYEK aTOMOB U
XUMHAYECKHX CBOWCTB OOpa3yeMbIX AJIEMEHTAMHU IPOCTHIX M CJOXHBIX BEIICCTB.
3nauenue llepmonnueckoro 3akoHa u Ilepuomnueckoil cUCTEMBI XHMHUYECKUX
anemenToB [[. M. MenneneeBa g pa3BUTHS HAYKM M ITOHUMAaHUA XUMHYECKOU
KapTUHBI MUPA.

Tema 1.3 Bogan Bopna B npupose, ObITy, TEXHUKE U Ha Ipou3BoJCcTBe. Du3nueckue u XUMUYECKUe 1,2
pacTBOpPHI CBOMCTBA BOJbI. 3arps3HUTENN BOJBI U CIIOCOOBI OUMCTKHU. JKecTkas Bojia U ee

ymsiruenue. OnpecHeHne BoAbl. ArperaTHble COCTOSIHUS BOJBI U €€ IIEPEXO0/bl U3

OJIHOTO arperaTHOrO COCTOSIHUSA B Apyroe.PacTBopeHne TBEpAbIX BELIECTB U I'a30B.

3aBUCUMOCTb PACTBOPUMOCTH TBEPBIX BEIIECTB U I'a30B OT TEMIIEPATYPHI.

MaccoBast 101151 BEILIECTBA B PACTBOPE KAaK CIIOCO0 BBIPAXKEHHUsI COCTaBa pacTBOPA.
Tema 1.4 Xumnueckue ITonsaTre o xuMudyeckon peakuu. TUIbl XUMUYECKUX peakiuil. CKOpoCTh peakuuu 1,2
peakuuu. 1 (aKTOpbI, OT KOTOPHIX OHA 3aBUCHUT. TernoBoil 3pPexT XuMUIECKOH peaKiuu.

XUMHUECKOE PABHOBECHE U CIIOCOOBI €0 CMEICHHUS.

Ilpakmuueckoe 3anamue

3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKLMU OT pa3IMyHbIX (haKTOPOB

(TemmepaTypbl, KOHIICHTPAI[MH BEIIECTB, IEUCTBUS KaTaJlu3aTOPOB).
Tema 1.5 Kunaccnpukanusi HeopraHmyecKux coeJMHEHUN U UX cBoiicTBa. OKcHIbI, 1,2
Heopranunueckue KHUCJIOTBI, OCHOBaHUs, COJIM. XMMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
COEIMHEHUS. HEOPraHWYECKNX COEAVNHEHUH B CBETE TEOPHUH DJIEKTPOIUTHUECKON JUCCOLMALIH.

[Tonstue o runponuse coseit. Cpemxa BOHBIX paCTBOPOB COJICH: KHUCTas,
HeWTpalibHas, menouHas. Bogopoauslii nokasarens pH pactsopa.
MeTta/uibl 1 HeMeTaLIbl. MeTaiel. O0mme GU3nYecKrue 1 XHMHUIECKHE CBONCTBRA




METAJUIOB, 00YCIOBIIEHHBIE CTPOSHHEM aTOMOB U KPUCTAJJIOB U TIOJIOKEHUEM
METAJUIOB B 3JIEKTPOXUMHUECKOM sy HanpsbkeHui. O0mue crnoco0b! MOTy4eHus
MeTauioB. CriaBbl:YepHbIC U IBeTHBIE. KOppo3usi METaJIOB M CIIOCOOBI 3aIIUTHI OT
Hee.

Hemerannbl. O01ias xapakTepycTUKa ITIaBHBIX TOATPYII HEMETAJUIOB Ha IIPUMEpE
rajjoreHoB. OKUCIIATEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAIIIIOB.
Baxkneiimne coeqMHEHNI METAJUIOB U HEMETAIUIOB B IIPUPOJE U XO3IMCTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA. 3alUTa OKPYKAIOLEH Cpebl OT 3arpsI3HEHUS TSDKEIbIMU
METaJJIaMH, COCIMHEHUAMH a30Ta, CEPBL, YIIIEPOa.

Ilpakmuueckue 3anamusn

Peaxiiun oOMeHa B BOAHBIX PaCTBOPax 3JIEKTPOJIUTOB.
Omnpenenenue pH pactBopa coieil.

BriTecHenue xsiopom Opoma u HoJzia U3 pacTBOPOB UX COJIEH.
B3anmMopeiicTBre METaIoB ¢ paCTBOPAMU KUCIIOT U COJIEH.

Tewma 1.6 Oprannueckue
COETUHEHMUSI.

OcCHOBHBIE IOHATUS OPraHUYECKON XUMUU U TEOPUSL CTPOEHUS OPraHUYECKUX
coequHeHuil. [lonsitue nsomepun. Bunbl nusomepun: cTpykTypHast (yriaepoaHoro
CKeJIeTa, MOJIOKEHUSI KpaTHOM CBSI3U WM (DYHKIIMOHAIBHON TPYIIIBI),
MPOCTpaHCTBeHHAs. MHOrooOpa3ue OpraHuyecKux COeAMHEHUH.

VYranesonopozsl. IIpenensusie u HenpenenpHble yriueBogopoasl. CTpoeHue
YTJIE€BOIOPOOB, XapaKTEPHbIE XUMUYECKUE CBOMCTBA YIII€BOIOPO/IOB.
IIpencraBuTenu yriieBo1OpoI0B: METaH, STHIIEH, alleTuieH, 6eH3oi. [lpumenenune
YTJIEBOIOPOOB B OpraHnueckoM cuHrese. Peakius nonumepuzaunu. Hedts, ras,
KaMEHHBIHN yroyib — NPUPOAHBIE HCTOYHUKH YIIIEBOJAOPOIOB.
Kucnoponcoaepxkariue opranndeckue Bemiectsa. CupTel, KaApOOHOBBIE KUCTOTHI U
CJIO’KHBIE A(UPBI: UX CTPOCHUE U XapaKTepHble XUMUUECKUE CBOMCTBA.
[IpencraBuTenu KMUCIOPOACOAECPKAIUX OPTaHUYECKUX COETMHEHUIN: METHIIOBBIN 1
STWJIOBBIM CIIUPTHI, IIIULEPUH, YKCYCHAsI KUCJIOTa. Mbljla KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. JKUPBI KaK CI0XKHbIE A3UPHL. YTIEBOIBI: TII0K03a, KpaxMall,
LEJUTIOJI03A.

A3zoTcozepikaliye OpraHuueckue coelMHeH s. AMUHbBI, aMUHOKHUCIIOTHI, OSJIKH.
Crpoenue u Ouonornyeckas GyHKIus 6eaKoB. XMMHUECKHUE CBOIICTBA OEIKOB.
I'enernyeckas CBsI3b MEXKAY KJIaCCAMHU OPraHUYECKUX COCTUHEHU.

Ilpakmuueckue 3anamus

XHWMHYECKUE CBOMCTBA YKCYCHOM KUCIIOTBI: B3aMMOJIEHCTBUE C NHINKATOPaMHU,
metamamu (Mg), ¢ ocnoBanusimu (Cu(OH)2) u ocHoBHBIMU OKcuaamu (CuO).
OO6parumas 1 HeoOpaTUMas AeHaTypaIys OeIKoB.

IlnacTmacenl H BoslokHa. [ToHsTe 0 mutactmaccax. TepMoIIacTHUHbIE U




TEPMOPEAKTUBHBIE MOJUMEPhL. OTAENbHBIC MPEACTABUTEIN CUHTETUYECKUX U
HCKYCCTBEHHBIX IMOJIUMEPOB: (GeHOT0POPMaNIbIAETUIHBIE CMOJIBI,
MOJMBUHHIIXIIOPH, Te()IIOH, LETYIOU.

[TonsiTre o XxuMUYecKux BoJIOKHax. HatypanbHble, CHHTETUYECKUE U
HCKYCCTBEHHbBIEC BOJIOKHA. OTAENbHBIC MPEACTABUTEIN XUMUUECKUX BOJIOKOH:
alieTaTHoe (TpHAlleTaTHBIN MIENK) U BUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE
(XJ10pUH), TOJIMHUTPUIIbHBIE (HUTPOH), ITOJIMAMHIHBIE (KallPOH, HAMIIOH),
oA GupHBIC (JTaBCaH).

Tema 1.7 Xumusa u

Xumus " OpraHusm 4e¢/10B€Ka. XuUMU4YecKre JIEMEHTHI B OpraHu3MeE 4€JIOBCKaA.

YKU3Hb. Opranuueckuie U Heoprauuueckue BemniecTsa. OCHOBHBIC KU3HEHHO HEOOXOIUMbIE
COCIUHEHUS: OCTKHU, YTIICBOIbI, JKUPBI, BATAMUHBI. YTJIEBOJIbI — TJIABHBIN
HCTOYHUK SHEPTUH Oopranuima. Poib KUpoB B opranusme. X0JIECTEPUH U €ro poJib B
3/10pOBbE YEJIOBEKA.
MuHepanbHbIe BEIECTBA B MPOIYKTaX MUTAHUS, MUIIEBbIE JOOABKH.
COanancupoBaHHOE NMUTAHKE.
Xumus B 0bITy. Boma. KauectBo Bogbl. Motoiue u yuctsmue cpeactsa. [Ipasuna
0e301acHO# paboThI CO CPEACTBAMH OBITOBOW XUMUHU.
CamocrositenbHas pabora oOydarommxcs: Boaubeie pecypcsl 3emnu. Kucnortueie | 15
noxau. Atmocdepa, kiuMaT MwuHepajdbHbIe BEIIECTBA B MPOAYKTaX MUTAHUS.
[Tuimerbie 106aBKH.
Pa3nen 2. 30+24
2. BuoJiorus ¢ 3J1eMeHTaMH YKO0JIOTHH
Coaepixanue yueOHOro MaTepuaJa:
Tema 2.1 XKusas mpupoaa kak 00bEeKT U3ydeHHs] OMOIOTUU. MeTOAbl NCCIIeIOBAHMS )KUBOI
buonorus — npupoabl B Ouonoruu. Onpenenenre XU3HU. Y POBHU OpraHU3aluy KU3HH.
COBOKYITHOCTh HayK O
JKUBOM Tipupoie. MeTo bl
HAyYHOTO MO3HAHUS B
Ouosiorun
Tema 2.2 Uctopus nzydenus kinetku. OCHOBHBIE MONOXKEHHsI KIeTOUHOM Teopun. Kinerka — | 10 1,2
Kierka CTPYKTYpHO-(DyHKIIMOHAJIbHAA (3JIEMEHTapHas1) €IMHULA )KU3HH.

Crpoenue knetku. [IpokapruoThl U 3yKapuOThl — HU3IIKE U BBICIINE KIETOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTHI KJIETKH SYKAPHOT.
[ToBepxHOoCTHBIH amnmapaT. CxeMaTUYHOE OMUCAHUE KUIKOCTHO-MO3aMYHON MOJIENU
KJICTOYHBIX MEMOpaH.

[{uTomnaszmMa — BHYTPEHHSIS Cpefia KIETKH, OpraHou bl (opraneiuibl). Kimerounoe
STIPO.




DyHKIMS s/1pa: XpaHEHHUE, BOCIIPOU3BECHNE U NIEpeadya HaclIeICTBEHHOM
nH(pOpMaLIUHY, PETYISAIUSI XUMUYECKOM aKTUBHOCTH KiIeTKH. CTpyKTypa u pyHKUIUN
XpOMOCOM. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.

MarepuanbHOe €IMHCTBO OKPY’KAOIIEr0 MUPA U XUMUYECKHUM COCTAaB JKUBBIX Opra-
HU3MOB. brosiornueckoe 3HaueHnEe XUMUYECKUX 31eMEHTOB. Heopranuueckue
BEILIECTBA B COCTaBE KJIETKU. Posib BOJIBI KaK pacTBOPUTEINSI © OCHOBHOI'O
KOMIIOHEHTA BHYTPEHHEHN Ccpelibl opraHn3MoB. Heoprannueckue HOHBL. YTIIEBOJBI U
munuabl B kietke. CTpykTypa u Ouosiornyeckue GyHKIMH OeIKOB. AMUHOKHUCIOTHI
— MOHOMepHI 0enkoB. CTpoeHNEe HYKJIEOTHIOB U CTPYKTYpa MOJIMHYKIEOTUHBIX
nenei JIHK u PHK, AT®.

Bupycs! u 6akrepuodaru. Hekinerounoe cTpoeHue, )XKU3HESHHbIN LUK U €T0
3aBHCHMOCTH OT KJIETOYHBIX (OopM XHU3HHU. Bupycsl — B0o30yauTenu
MH(EKIIMOHHBIX 3a00JICBaHMI; MMOHATHE 00 OHKOBUpYcaxX. Bupyc nMMyHomeduimra
yenoBeka (BUY). [Mpodunaktuka BUYU-undexmm.

lpakmuyeckue 3aHaIMUS

HabntogeHue KneTok pacTeHN U XKMBOTHbBIX NMOA MUKPOCKOMOM Ha FOTOBbLIX MUKPO-
npenapartax u ux onncaHue.

CpaBHeHME CTPOEHMSI KNETOK PAaCTEHNN U KNBOTHbIX.

Tema 2.3

OpranusM 4eynoBeka u
OCHOBHBIE MTPOSIBIICHUS
€ro )KU3HEICITeITLHOCTH.

Opranusm — eauHoe 1enoe. MHOrooOpasue opraHu3MoB.

OOMeEH BeIIECTBOM U DHEPTHEH ¢ OKPYKAIOIICH CPeIoi Kak He0OX0IMMOE yCIIOBUE
CYILIECTBOBAHHUS JKUBBIX CUCTEM.

CrocoOHOCTh K CAMOBOCTIPOU3BEICHUIO — OJHA U3 OCHOBHBIX OCOOECHHOCTEM
KUBBIX OPraHU3MOB. JleneHue KIeTKH — OCHOBA POCTa, Pa3BUTHS U PA3MHOKEHUS
OpPTaHHU3MOB.

Bbecrnionoe pazmuoxenue. [1omoBoii mpoiiecc 1 MOJI0BOE pa3MHOKEHHE.
Ormio1oTBOpEHME, €ro OUOIOTHYECKOE 3HAUEHHE.

[TonsiTHe 06 HHAUBUAYATHHOM (OHTOTEHE3), SMOPHOHATBHOM (SMOPHOTEHE3) U
MOCTIMOPHOHAIBHOM Pa3BUTHH. HIMBUIYATBHOE Pa3BUTHE YSIIOBEKA U €T0
BO3MOKHbBIE HAPYIICHUS.

OO0mmue npeaCcTaBIeHUs O HACISICTBEHHOCTH U U3MEHYUBOCTH. [ eHeTHdIecKas
TEPMHUHOJIOTHS ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HacyieoBanus. Hacinenosanue
MpHU3HAKOB y YenoBeka. [lomoBsie xpomocombl. CIEIIEHHOE C MTOJIOM

HacnenoBaHue. HacienctBenHble 00J1€3HN YellOBEKa, X MPUUUHBI U TPODUITAKTHKA.

CoBpeMeHHbIE TPEICTABICHUS O T€HE U TeHOMeE. [ eHeTHnuecKue 3aKOHOMEPHOCTH
m3menunBocTH. Kimaccudukarus ¢opm n3MEHIYUBOCTH.
Bnusinne myrareHoB Ha OpraHU3M YeJIOBeKa.

10

1,2




[Ipeamer, 3agaun U MEeTObI ceneKMH. [ eHeTHYeCKrne 3aKOHOMEPHOCTH CEJICKILIUH.
VYuenue H. 1. BaBunoBa o neHTpax MHOTO0Opa3us U MPOUCXOKICHUS KYIbTYPHBIX
pacTeHui.

buorexHosorus, ee T0CTUKEHUs, NIEPCIEKTUBBI PA3BUTHSL.

lpakmuyeckue 3aHIMUs

PelueHne anemMeHTapHbIX FreHETUYECKNX 3aaad.

AHanua n oueHKa 3TUYECKMX acneKkToB Pa3BUTUSE HEKOTOPbIX UccrneaoBaHui B 6uo-
TEXHOITOTUN.

Tema 2.4
Bun

DOBOJIIOLIMOHHAS TEOPUS U €€ poJib B POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4HOU KapTHUHBI Mupa. Buz, ero kpurepuu. [lonyisanus kak CTpyKkTypHas
€IMHHLA BUJA U 3BoonK. CHHTEeTHYECKasi TEOPHs SBOJIIOLMH. [[BrKyIIMe CUIbI
SBOJIIOLIMU B COOTBETCTBUU C CUHTETUYECKOU Teopuei sBomonun (CTI).
I'enernueckue 3aKOHOMEPHOCTH HBOJIFOLIMOHHOTO IIPoLiEcca.

Pesynbratel 3Bontonuu. CoxpaHeHne MHOT00Opasus BUI0B KaK OCHOBA
ycTOMUMBOro pa3BuTusa 6uocdepsl. [lpuunnel BeiMupanus BUJ0B. buonornueckuit
nporpecc 1 OMOJIOrMYeCcKuil perpecc.

I'unoTe3bl NPOUCXOKACHMS )KU3HU. Y CII0)KHEHHE )KUBBIX OPTaHU3MOB Ha 3eMJIC B
IIPOLIECCE IBOITIOLUU. AHTPOIIOT€HE3 U €r0 3aKOHOMEpPHOCTHU. JloKa3aTenbcTBa
POJICTBA YEJIOBEKA C MJIEKOMMUTAIOLIMMHU )KUBOTHBIMH. DKOJIOTHYECKHE (PaKTOPBI
AHTPOIIOI€HE3a: YCIOKHEHUE MONYJIIIIMOHHON CTPYKTYPBI BU1a, U3TOTOBJICHHE
OpyIuil TpyAa, NEPEXO0 OT PACTUTEIBHOTO K CMEIIAHHOMY THITY IUTAHUS,
HCIIONIb30BaHUE OTHS. [I0sIBIIEHNE MBICTUTENBHON JEATEIBHOCTH U
YICHOpa3eabHOM peun. [IponucxoxIeHne 4eI0BeYeCKHX pac.

10

1,2

lpakmuyeckue 3aHaIMUS

OnucaHune ocobeli Buga no Moponormyeckomy Kputepuio.
AHanm3 n oueHKa pasnmyHbIX TMNOTE3 NPOUCXOXAEHUS KU3HU.
AHanM3 n oLeHKa pasnmyHbIX MTMNOTE3 NPOUCXOXAEHUS YenoBeka.

Tema 2.5
DKOCUCTEMBI.

[IpenMert u 3a1a4u KOJIOTUHU: y4E€HUE 00 IKOJOTHUECKUX (pakTOpax, ydeHHe O
coO0IIeCTBaX OPraHNU3MOB, yUeHHE 0 Orocdepe.

Dkonorudeckue (pakTopsl, 0COOEHHOCTH UX BO3ACHCTBUS. DKOIOTHYECKAs
xapakTepucTuka Bujaa. [lonsitue 06 skomornyeckux cucremax. Llenu nuranus,
Tpodrueckue ypoBHH. broreoieHo3 kak SKocUCTeMA.

lpakmuyeckue 3aHssmusi

CocTtaBneHue cxeM nepegayn BeLeCTB U 3Heprun (Lenen nutaHns).
CpaBHuTenNbHasa xapakTepmucTuka NpMpoaHbIX 3KOCUCTEM U arpoO3KOCUCTEM CBOEWN
MecT-

HOCTMW.

PelleHune akonorn4yeckux 3aau.

24




AHanua n oueHka nocneacTemn co6CTBEHHOM AEATENBHOCTM B OKpPYXXatoLLLEN cpeae,
rnobanbHbIX 3KONOrMYECKMX NPOBIEM U NYTEN UX PELLEHUS.

CamocrosarenbHass pabora oOydwarommxcs: OBojdronus >kuBoro. Onrorenes. | 23
PanmonanbHOE PUPOIOIIOIB30BAHUE.

Bcero mo xumMuu ¥ 0MOJI0TUH 114

NuauBuayaJ bHbId MPOEKT 20

HUroro 162




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JEATEJBHOCTH

CTYAEHTOB

COJEPXAHUE
OBYYEHUMA

XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB IEATEJIBHOCTU
CTYAEHTOB (HA YPOBHE YYEBHBIX JEMCTBUN)

BBenenue

Pa3Butue cnoco6HOCTEN SICHO ¥ TOUHO U3JIaraTh CBOM MBICIIH, JIOTHYE-
CKH OOOCHOBBIBaTh CBOKO TOUKY 3PEHHUS, BOCIPUHUMATh U aHAIU3UPO-
BaTh MHEHHUs COOECEHUKOB, NPU3HABAs PaBO JPYroro yesjoBeKa Ha
nHOe MHeHHe. [IpuBeneHre MPUMEpPOB BIMSHUS OTKPHITUN B (HU3UKE
Ha [IPOrpecc B TEXHUKE U TEXHOJIOTUHU ITPOU3BOICTBA.

MexaHuka

Kunematuka

O3HakoMJIeHHE CO CITOCOOAaMU OMMCAaHUS MEXaHUYECKOIo JBU)KEHUS,
OCHOBHOHM 3ajadyeld MeXaHUKH. M3ydeHHe OCHOBHBIX (PH3MUECKUX
BEIMYMH KHHEMAaTUKU: IIEPEMEIICHUs, CKOPOCTH, YCKOPCHHS.
Habnronenne OTHOCHUTENIFHOCTH MEXaHMYECKOTO JABIKEHHsS. Popmy-
JUPOBAaHUE  3aKOHA  CIOXKeHus  ckopocred.  Mccnenosanue
PaBHOYCKOPEHHOI'O MPSAMOJIMHEHHOTO JBMXKEHMS (Ha IpuMepe
CBOOOJHOIO MaJeHHsl Tell) W PAaBHOMEPHOIO JBUXKEHHUS Tela II0
OKPYKHOCTH. ITornmanne cMpBICIIa OCHOBHBIX (1)I/I3I/I‘ICCKI/IX BCJINYNH,
XapaKTEepU3YIOIIMX PABHOMEPHOE JIBM)KEHHUE TEJIA IO OKPYKHOCTH.

JnHamuka

[lonnmanue cmpicia Takux (U3NYECKUX MOJENEH, KaKk MaTepuaibHas
TOYKa, MHepLMalbHas cucTeMa orcuera. M3mepeHue wmaccel Tena
pasznuuHbIMH  criocobamu. M3mepeHue cui B3aUMOJCHCTBUSL TEIl.
Bbluuciienue 3HaueHUs YCKOpPEHHs Tel IO M3BECTHBIM 3HAUEHUIM
JNEHCTBYIOIUX CHJI M Macc Tell. YMEHHE pa3inyarh CHIy TSHKECTU U
Bec Tena. OObBsCHEHHE U TNPUBEAECHUE MPUMEPOB  SIBJICHUS
HeBecoMocTH. [IprMeHeHne OCHOBHBIX MOHATHH, (OPMYIT U 3aKOHOB
JMHAMUKHU K PEHICHUIO 33/1a4.

3aKOHBI COXpaHEHUs B
MeXaHHUKe

OObsicHEHNE PEaKTUBHOIO JBUKEHMS HAa OCHOBE 3aKOHA COXPaHEHUS
nMItynbca. [Ipumenenne 3akoHa COXpaHEHUsT UMITYJIbCa JUIs BBIYUCIIE-
HHAsSI UM3MEHEHMI CKOpOCTeM Tl TpU HUX B3aUMOJICHUCTBUSX.
Brruuciienue paGoThl CHII M M3MEHEHHsI KHHETUUYECKON SHEprUH Tela.
Brruncnenne noTeHIMaNbHOM YHEPTUU TEI B TPABUTALIMOHHOM IIOJIE.
XapakTepucTuKa IMPOU3BOAUTENIBHOCTH MAllUH U JBUTATENIEH € HC-
I0JIb30BAHUEM ITOHATHSI MOITHOCTH.

OcHOBBI MOJICKYJISIPHOM (DM3MKH M TEPMOAUHAMHKH

MonekynsipHas ¢pusnka

dopMynMpoBaHHE OCHOBHBIX ITOJIOKEHU I MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUM. BBINONHEHNE 53KCIEPUMEHTOB, CIIy’KalluX
00OCHOBAaHMEM MOJIEKYJIIPHO-KUHETHYeCKON Teopuu. HaOmronenue
OpOYHOBCKOTO JBIDKEHUS U siBieHUs Juddysun. OmnpeneneHue
[apaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAaHUU
YPaBHEHHUsl COCTOSIHMS HJealbHOro rasa. IlpencraBneHue B Buze
rpaduka M30XOPHOIO, M300apHOr0 M HM30TEPMHUUYECKOrO IPOLECCOB.
Boruncnenue cpenHell KHHETUYECKONW 3HEPTUM TEIIOBOTO JABUKECHMS
MOJIEKYJI TI0 M3BECTHOM Temmeparype BemecTtBa. l3mepeHue
BJIQ)KHOCTH BO3/1yXa.

TepMmoguHamuka

OKCIEpUMEHTAIBHOE HCCIIEJOBAHME TEIJIOBBIX CBOMICTB BEIIECTBA.
Pacuer xommuecTBa TEIUIOTHI, HEOOXOAMMOIO [UIl OCYILECTBIICHHS
Ipolrecca MpeBpalleHys BEIIeCTBa U3 OJHOI0 arperaTHOr0 COCTOSHUS
B Apyroe. Pacuer m3aMeHeHus BHYTpeHHEW SHEpruu Tei, paboThl U
[IepEAaHHOr0 KOJIMYECTBA TEIUIOTHI HAa OCHOBAHUU IIEPBOTO 3aKOHA
TepMoaHaMUKU. OObBsICHEHHE NPUHLMUIIOB JEHCTBUS  TEIJIOBBIX
MalluH.




OCHOBBI YJIEKTPOJIMHAMUKHI

DJIeKTpOCTaTUKA

Brrunciaenue cuia B3aMMOACHCTBHUS TOYCUHBIX OJICKTPHUYCCKUX 3aps-
JOB. Brrancienue HAIIPsOKCHHOCTU W IMOTCHIHUAIa 3JICKTPHYECKOI'O
IIOJIA OAHOTO U HECKOJIbKHUX TOYCYHBIX 3apsa10B. I/ISMepeHI/Ie pPasHOCTU
IIOTCHIMAJIOB. HpI/IBeI[eHI/IC IIPUMEPOB ITPOBOJHUKOB, JTUIJICKTPHUKOB U
KOHACHCATOPOB. Ha6JHOI[eHI/IC SABJICHU A SHGKTpOCTaTI/I‘IeCKOﬁ
UHAYKOWA W ABJICHUSA IOJApHU3allUKi AUBJICKTPUKA, HaXOAAIICTroCsa B
OJICKTPHUYCCKOM I10JIC.

ITocTOsHHEIN TOK

N3mepenne momHoOCTH 3JiekTpuyeckoro Toka. M3mepenue DJIC u
BHYTPEHHETO COMPOTHUBJICHUSI MCTOYHHMKA TOKa. COOp W HCHBITaHUE
ANEKTPUYECKUX IIeNe C pa3IuyHbIM COEIUHEHUEM IPOBOJHHUKOB,
pacyeT ux rnapameTposB.

MaruuTtHoe moJje

HaGntonenue neicTBHs MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
KapTHUHOK MarHUTHBIX nojed. GopMyaupoBaHue NpaBUiIa JIEBOU PYKH
JUIs ONpEZCNICHUsl HalpaBleHHs cuibl Amrepa. Berumcinenue cui,
JEUCTBYIOIMX Ha MPOBOAHUMK C TOKOM B MAarHMUTHOM IIOJIE,
Oo0BbsICHEHUE NPUHLMIIA AECUCTBUS 3JeKTpoaBurarens. VccienoBanue
SIBJICHUS JICKTPOMArHUTHON MHAYKIIMH.

Koe0anus u BOJIHBI

Mexanuueckue
KOJIeOaHUS U BOJIHBI

[IpuBenenue npuMepoB KosebaTelbHbIX JABMKeHUHM. MccnenoBanue
3aBHCUMOCTH MEepHoAa KoleOaHU MaTeMaTUUYeCKOro MasiTHUKA OT €ro
JUIMHBI, MacCchl U aMIUIUTYZAbl KojeOaHui. OrnpenenaeHue yCKOPEHUs
CBOOOJHOIO NaJeHUsl C IOMOILBIO MaTEeMaTHYECKOro MasiTHHKA.
Habmronenne xoneGanumii 3Bywamiero Ttena. llpuBeneHue 3HadeHUs
CKOPOCTH pacIpOCTPAaHEHUS 3BYKa B PA3JIMUHBIX Cpelax. YMEHHE
OOBSACHATH UCNOJIb30BAaHUE YIIBTPA3BYKa B MEAUIIMHE.

DIeKTPOMAarHUTHBIE
KOJIEOAHUS U BOJIHBI

Ha6J’IIOI[eHI/Ie OCHUJIJIOTpaMM I'apMOHHUYCCKUX KoJIeOaHMH CHJIBI TOKA B

nernu.  OOBsICHEHHWE  TPEBpAIllCHUs] DHEPTUHU B HACAIBHOM
KojeOaTenbHOM KOHType. V3yueHue ycTpolicTBa U MPHUHIUMA
JEUCTBUSA TpaHnchopmaropa. Ananuz CXEMBI nepenayu

JIEKTPO’HEPIUU Ha Oosbliue paccTosiHus. llpuBeneHue npuMepoB
BUJIOB PaJMOCBSA3U. 3HAKOMCTBO C YCTPONCTBaMH, BXOJSLIMMHU B
cucreMy paauocBszu. O6cykaeHne 0COOEHHOCTEN paclpoCTpaHEHUS
pasMOBOJIH.

CBETOBBIE BOJIHBI

[IpumeHeHne Ha TPAaKTUKE 3aKOHOB OTPAKEHUS M MPEJIOMIIEHUS CBETa
npu perieHuu 3aaa4d. HaGmonenue siBneHust AMPpakiud U AUCTIEPCUN
CBeTa. YMEHHE CTPOUTHh H300paKEeHUs TMPEAMETOB, JaBacMble
JMH3aMU. PacueT onTHdecKoil CHIIBI TUH3EI.

DJieMeHTbl KBAHTOBOMH GU3NKH

KBanToBbIe cBOMCTBA
CBETa

Hab6monenue ¢orosnexkrpudeckoro 3¢gdekra. Pacuer MakcumanbHOM
KHHETHYECKOIN YHEPTUU AIICKTPOHOB MpH GHoTodPdeKTe.

duszuka aroma

dopmynupoBanue mnocrynaroB bopa. Habmionenwe nuHeddaTroro u
HENPEPBIBHOTO  CIEKTPOB. PacyeT 4YacTOTbl M JUIMHBI  BOJIHBI
HCIIYCKaeMOI'0 CBETA IIPU IEPEXOAE aToMa U3 OJHOIO CTAllMOHAPHOIO
cocTosiHus B pyroe. O0bsICHEHE TPUHIIMIIA AeWCTBU Jla3epa.

®du3nKa aTOMHOTO sApa
Y DJIEMEHTaPHBIX
YaCTHII

Habmtonenue TpekoB anba-yactull B kamepe Buibcona. Perucrpa-
WS AEPHBIX M3Iy4YeHUU C MoMombr cueryuka ['eitrepa. Pacuer
SHEPrUM CBS3U aTOMHBIX saep. [loHMMaHME LIEHHOCTH Hay4yHOTO
NO3HAHUSA MHUpAa HE BOOOINE Ul YeIOBEYEeCTBA B LEJIOM, a JUId
KaX/J0T0 OOy4aromerocs JWYHO, I€HHOCTH OBJIAJCHHUS METOA0M
HAay4yHOTO TO3HAHUS [UIs JOCTH)KEHMs Yycmexa B JII00OOM BuJE
IIPaKTUYECKON AESITEIbHOCTH.




Bcenennasi u ee »BOJIIOIUSA

CrtpoeHue u pa3BuTHE
Bcenennoit

OO0BsicHeHre MOICNIN pacIupsronieiics BeeneHHo.

[Ipoucxoxaenue
COJIHEYHOU CUCTEMEI

Ha6monenue 3Be3x, JIyHbl u mutanet B Teneckon. HaGmrogeHue con-
HEUYHBIX [ATEH C IOMOIIBIO TEIECKOIIA.

XUMUA

Bseneunue

PackpeiTHe BKIIaga XUMHUYECKOM KapTHMHBI MHpPAa B  EIUHYIO
€CTECTBCHHO-HAYYHYI0 KapTHMHY MHpa. XapaKTECpPUCTUKA XMMUU Kak
MIPOU3BOINTEIILHON CHIIBI OOIIECTBA.

Baxxueiinue xumuue-
CKHE TIOHATUSA

YMeHue JaTh  OHpeAeNeHHMEe U ONEepUpoBaTh  CIEAYIOIIUMHU
XUMUYECKUMH MOHSTUSAMHU: «BEILECTBO», «XUMHYECKHH 3JIEMEHT»,
«aTOM», «MOJIEKYJIa», «OTHOCHTEIbHBIC AaTOMHAs M MOJIEKYJIApHAs
MaccChl», «HMOH», «AJUIOTPONMS», «U30TOIBD», «XUMUYECKAs CBS3bY,
«QIEKTPOOTPULIATEIBHOCTbY, «BAJIEHTHOCTbY, «CTENEHb OKHUCICHUSN,
«MOJIbY», «MOJSIpHAs Macca», «MOJSPHBIA 00BeM Ta3000pa3HBIX
BEIIECTB»,  «BELIECTBA  MOJEKYISIPHOTO M  HEMOJIEKYJSPHOTO
CTPOCHHS»,  «PacTBOPBDY,  «3JIEKTPOJUT U  HEIEKTPOJIUT,
«QIEKTPOIUTUYECKAS JUCCOLIALIUS», «OKHUCITUTEIh u
BOCCTAaHOBHUTEIbY, KOKHCIEHUE U BOCCTAHOBJIECHUE», «CKOPOCTh XUMHU-
YEeCKOM  peakiun», «XUMHYECKOE paBHOBECHE», «YIJIEPOAHBIH
CKeJeT», «(QyHKIMOHAIIbHAS TPYIIay, KU30MEPUD.

OCHOBHBIEC 3aKOHBI
XUMHUU

@opMyNIHpPOBAHUE 3aKOHOB COXPAHEHHUS! MAacChl BEIECTB M MOCTOSH-
CTBAa COCTaBa BEUIECTB. YCTAHOBJICHHE NPUYMHHO-CIEACTBEHHOMN
CBSA3U MEXAY COJICPKAHUEM 3TUX 3aKOHOB U HAIMCAHUEM XUMHUYECKHX
¢dop- Myn u ypaBHEeHUH. PackppiTie (U3HUECKOTO CMBICTIA CHMBOJIUKU
[Tepunoanueckoii TabmuIbl XuMU4eckux dieMeHToB J[. . Menneneena
(HOMEpOB 3JIeMEHTa, NEPHO/ia, TPYIIbI) U YCTAHOBJICHUE NMPUUUHHO-
CJIEZCTBEHHOM CBSI3U MEXIY CTPOCHUEM aToMa M 3aKOHOMEPHOCTSIMU
W3MEHEHUs CBOWCTB JJIEMEHTOB W OOpa30BaHHBIX HMH BEIECTB B
MEpUOJax U rpymnmnax. XapakTepUCTHUKaA 3JIEMEHTOB MalblX NEPUOI0B
10 UX NonokeHuro B Ilepunonnueckont cucreme 1. M. Menneneesa.

OcHOBHbIE TEOPUH
XUMHUH

VYcraHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOE-
HUS ~ aTOMOB  00pa3ylolMX  HUX  XUMHUYECKHUX  3JIEMEHTOB.
XapakTepucTuKa BaXXKHEHIIMX THUIIOB XMMUYECKHUX CBSA3€H M OTHOCH-
TENbHOCTU JTOW TuUnonoruu. OObsSCHEHHE 3aBUCHMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa U CTPOCHUS KPUCTALUIMYECKHUX PEIIETOK.
@OpMyIMpPOBAHHE OCHOBHBIX IOJOKEHUM TEOPUM DIIEKTPOJIUTHYE-
CKOM HUCCOLMAlMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIaCCOB HEOPTraHWYECKHX coeluHeHHi. DopmyinpoBaHue
OCHOBHBIX IIOJI0’)KEHUN TEOPUU XUMUYECKOTO CTPOCHUS OPraHUYECKUX
COCMHEHUN W XapaKTepUCTHKAa B CBETE€ 3TOW TEOPUU CBOMCTB
BAKHEHIINX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX
COETUHEHU.

Baxkueiinue BemecTa
Y MaTepUalIbl

XapakTepucTrKa CTPOCHHSI aTOMOB M KPHUCTAJUIOB M HA 3TOW OCHOBE
— o0mux (U3NUECKUX U XUMHUYECKHUX CBOWCTB METAIJIOB U
HEMETAJUIOB.  XapaKTEPUCTHUKA  COCTaBa, CTPOEHUS, CBOWCTB,
MIOJIy4YEHUS U IPUMEHEHHUE BAXKHEHIIINX HEMETAJIIIOB. XapaKTEPUCTUKA
COCTaBa, CTPOEHUS U OOIMMX CBOWCTB BAKHEHIIMX KJIACCOB
HEOpraHWYeCKUX coeauHeHni. OmnMcaHue cocTaBa U CBOWCTB
BAKHEWIIINX IIPEICTABUTENIEH OPraHUYECKUX COEAMHEHUI: METaHOJIA U
9TaHOJIA, CJOXHBIX A(PHUPOB, KUPOB, MbBUI, KApOOHOBBIX KHCIOT




(YKCyCHOM KHCJIOTBI), MOHOCaxXxapuaoB (TJIOKO3bI), JHCAaXapHI0B
(caxapo3bl), monucaxapuaoB (Kpaxmasa U LEeJUII0JI03bl), AMUHOKHUCIIOT,
0EJIKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX MOJTHMEPOB.

XUMHYECKUH A3BIK U
CHMBOJIMKA

Hcnonp3oBanne B y4eOHON M NPOQPECCHOHATBHON NEATEIbHOCTH
XUMHUYECKMX TEPMUHOB U CHUMBOJMKH. Ha3blBaHME H3Yy4EeHHBIX
BELIECTB 110 TPUBHUAIBHOW WJIM MEXAYHApOJAHOM HOMEHKJIAType H
OTPaKEHHE COCTaBa ATHX COEIMHEHMH C IIOMOIIBI0 XHMHYECKUX
bopmyn. OTpaxeHne XMMUYECKHX IPOIIECCOB C MMOMOIIBIO YpaBHEHHIMA
XMMHUYECKHX pPeaKuil.

XUMUYECKUE PEAKIIUU

OOBsicHEHHE CYIIHOCTH XUMHYECKHX TporeccoB. Kiaccudukarms
XMMHYECKHX PEaKIHH 10 Pa3INYHbIM IPU3HAKAM.

XHUMHUYECKUH IKCIIEpU-
MEHT

BrinonHnenrne XUMHYECKOTO 9KCIICPUMCHTA B IMOJIHOM COOTBCTCTBUHU C
IIpaBUJIaMU TCXHHUKH 0e30MacHOCTH. Ha6J’IIOI[eHI/Ie, (bHKCPIpOBaHI/Ie n
OINMMCAHUC PC3YJILTATOB IMMPOBCACHHOT'O SKCIICPUMCHTA.

Xumuyeckasi HHPop-
Malus

[TpoBeneHne caMOCTOSATENBLHOTO MMOMCKAa XUMHUYECKOH MH(MOpPMALUH C
WCTOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX
W3IaHU#, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera); uc-
MOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJOTHH Ui  OO0pabOTKH |
nepenayd  XUMHYEeCKOW HH(OpManMu W ee MpEACTaBICHHS B
pa3nuyHbIX (hopMax.

[TpodunsHOE 1 Ipodec
CHUOHAJILHO 3HAYUMOC
coJiepKaHue

OObscHEeHE XUMUYECKUX SBJICHUM, MPOUCXOIAIINX B MIPUPOAE, OBITY
u Ha npousBojcTBe. CoOII0AeHNE TPaBUII IKOJIOTUYECKH TPAMOTHOTO
MOBEJEHUs B OKpyxkarouen cpene. OueHKa BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs] OKPY)KAOILEeH Cpelpl Ha OpraHU3M 4eJoBeKa W JIpyrue
XKUBbIe opraHu3Mbl. CoOutoieHrne IpaBuil 6€30MacHOTr0 OOpaIeHHs C
FOPIOYMMM M TOKCHYHBIMU  BEIIECTBaMHU,  J1a0OPaTOPHBIM
obopynoBanueM. Kputnueckasi olleHKa JOCTOBEPHOCTH XUMHUYECKOM
nH(GOPMAINH, TTIOCTYNAIONIEH U3 Pa3HBIX HCTOYHHUKOB.

BHNOJIOI'MA

buonorus — coBokyI-
HOCTb HayK O KUBOU
npuponae. Meronsl
Hay4HOI'O IT03HAHUS B
O6uosorun

3HaKOMCTBO C OOBEKTaMHM HW3Yy4YeHHUsS OHONOTHHU. BrpisBieHue ponu
Oouosmorn B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa U MPAKTUYECKOU I€ATEbHOCTH JIIOACH.

Knetka

3HAKOMCTBO C KJIETOYHOU T€OPHEH CTpoeHus: opranu3mMoB. [lomydenue
MIPEICTABICHNS O POJIM OPraHMYECKUX U HEOPraHWYECKUX BEILECTB B
KJIETKE. 3HaHUE CTPOEHMsI KIETOK IO pe3yiabTaTam paboThl €O
CBETOBBIM MHMKPOCKOIIOM. YMEHHE ONMCHIBATH MHUKPOIIPENapaThl
KJIETOK paCTEHUH. YMEHUE CPABHUBATH CTPOCHUE KJIETOK PACTEHHUU U
YKUBOTHBIX 10 TOTOBBIM MUKPOIIPENapaTaM.

Opranuszm

3HaHWE OCHOBHBIX CIIOCOOOB PA3MHOXEHHUS OPTaHU3MOB, CTaJIUN
OHTOT€HE3a Ha MPUMEpPE YEJIOBEKA. 3HAHWE MPHUYMH, BBI3BIBAIOIIMX
HApyUIEHUsS B PpPa3BUTUU OPraHU3MOB. YMEHHE IMOJb30BaTHCS
TEHETUYECKOM TEPMUHOJIOTUEN U CHUMBOJMKOW, peliaTh MPOCTEUIINE
reHeTHYECKHE 3ajadd. 3HaHHe OCOOEHHOCTEN HACIEICTBEHHON U
HEHACJICJICTBEHHOW W3MEHYMBOCTH MU WX OWOJIOTHYECKON polu B
9BOJIOIMUH JKHUBOTO.

Bun

YMeHue aHanu3upoBaTh U OLEHUBATH PA3JIUYHBIE THIIOTE3BI IIPOUC-
XOXKJIEHUS JKM3HU Ha 3emje. YMEHHE MPOBOAUTH OMUCAHUE OcoOei
OIHOTO BHJa 1O MOpQoJOrHIeckoMy KpuTepuro. Paspurtue
CIIOCOOHOCTEH SCHO M TOYHO H3JIaraTh CBOU MBICIIH, JIOTHYECKHU
000CHOBBIBATh CBOIO TOYKY 3PEHHs, BOCIPHHUMATh WU aHAIU3HPO-




BaTh MHEHHUS COOECETHUKOB, IPU3HABas MPaBO JIPYroro yeioBeKka Ha
WHOE€ MHEHHE. YMEHHue JOKa3blBaTb POJICTBO 4YeJIOBEKa W
MJICKOTIUTAIONINX, OOITHOCTh U PABEHCTBO YEJIOBEUECKUX pac.

DKOCUCTEMBI

3HaHUE OCHOBHBIX IKOJIOTHUECKUX (DAaKTOPOB M WX BIUSHHS Ha Opra-
HU3MBI. 3HAHHME OTJIMYUTENBHBIX IPU3HAKOB  HMCKYCCTBEHHBIX
coolmiectB —arposkocucteM. llodydeHne mpeacTaBieHUs O CXeMe
9KOCHCTeMBbl Ha mpumepe Ouocdepsl. JlemoHCTpauus yMeHUS
MIOCTAaHOBKHM IIeJIeH  JeSTeIbHOCTH, IUIAHUPOBAHUE COOCTBEHHOM
JEATEIbHOCTH JUISl TIOCTUIKEHHUS! MOCTABIICHHBIX LIEJIEH, MPEIBUJICHUS
BO3MOXKHBIX pe3ynbpTaToOB 3THUX JICHCTBUH, OpraHu3alnuu
CAMOKOHTPOJISI U OLEHKHU TOJy4eHHBIX pe3ynpTaToB. OOyueHue
COOJIIOJICHHIO TTPaBHJI IOBEJCHHUS B IPUPOJE, OEPEKHOMY OTHOIICHHIO
K OuoyornyeckuM oO0beKTaM (pacTeHUsM U SKMBOTHBIM U UX
coo01IecTBaM) U UX OXpPaHe.




4. YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCIUATLIMHBI

4.1. TpeGoBaHusi K MUHHUMAJIBHOMY MaTepPUAJIbLHO-TEXHHUYECKOMY 00ecnevyeHHIo
Peanuzanus yueOHOM TUCIUILIMHBI TpeOyeT HaMuus yaeOHOTro kKabuHeTa, 1abopaTopuid.

[Ipn u3y4eHun TEOPETUIECKOro Kypca UCTIONb3yIoTes MeToabl I T - mprMeHeHne KOMIbIOTEPOB
JUIS JOCTYNa K MHTEPHET-PecypcaM, UCIOIb30BAHUE O0YHYAIOIIUX MPOrpaMM Ul pacHIMpEHUs
UH()OPMAIIMOHHOTO TOJIsI, oOecmedeHus: yao0cTBa MpeoOpa3oBaHUS W CTPYKTYPHPOBAHHS
uHopManuu a1 TpanchopMaiu e€ B 3HaHUE.

OO6opyznoBaHue y4eOHOTr0 KaOMHETa: IEMOHCTPALIMOHHOE 110 Pa3JiesiaM.

TexHuueckue cpencTBa OOydeHHUs: HOYTOYK, HPOEKTOpP, 3KpaH, HAaOOp JAEMOHCTPAIMOHHBIX
(GWIBMOB 110 pa3zenam.

[IporpammupoBaHHbIC 3aJJaHUS .
Paznarounblii Marepuall mo BCEM TEMaM.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust
IlepeyeHb pexoMeHAyeMBbIX Y4YeOHbIX M3IaHMH, HHTEPHET-PeCypCOB, ONMOJHHUTEJIbHOMN
JUTEPaTyphbl

OcHoBHas uTeparypa:

["a6puensu O.C. Xumus: 10 knace: 6a3oBbii ypoBeHb. — M., 2013 ISBN 978-5-358-12176-8
Msikumies I'.51. @msuka 10 kimace : yaeOHUK 715 0011e00pazoBar. yupexaeHuii: 0a30BbIi 1
npodun. Yposens / ['.5l. Msakumes , b.b. byxosues, H.H. Corckuii; nox pen. B.1.Hukonaesa,
H.A.ITapdenTtreBoii.—18-e u3a.- M.: Ilpocsenienne, 2014 — ISBN 978-5-09-021137-6.

Mawmuyp E. A. EcrectBo3Hanue B rymanutapHoM koHtekcre / PAH. UH-T dpunocodun; OTB.
pexa. E. A. Mamuyp .- M., 2011

JlononuurenpHas IuTEpaTypa.

Ky3znenos A.A. buogusnueckrne 0CHOBBI )KUBBIX CUCTEM: yueOHoe rocobue. — Bnaaumup, 2015
Msikumes I'.51. @usuka: yuebHuk i 11 knacca o6meo6pazoBaTeabHbIX yUpexaeHUi: 0a30BbIi
U ipouibHbIN ypoBHU. — M., 2011

['abpuensn O.C. Xumus: 11 kmacce: 6a30BbIii ypoBeHb: yuebnuk. — M., 2014 ISBN 978-5-358-
13067-8


https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=23401&TERM=%D0%9C%D0%B0%D0%BC%D1%87%D1%83%D1%80,%20%D0%95.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM

JTUCHUTIIAHBI

KoHTpoib M oOleHKa pe3yabTaTOB OCBOEHUS Y4E€OHOM JUCLMILIMHBI OCYIIECTBIISETCS
npernojiaBaTesieM B MpOIecce MPOBEIEHUS NMPAKTUYECKUX 3aHATHA M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBINOJIHEHMsI O0YYaroLMMMCA WHIUBUAYAJIbHBIX 3a/laHUM, NPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTarsl 00yyeHus
(0CBOEHHBbIE YMEHMHsl, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHHsl

— OBJQJICHHE YMEHMSIMH M HaBBIKAMH
pa3IMYHBIX BUJIOB MO3HABATEIILHON
JESTENIbHOCTH JUIS U3YYEHHUS Pa3HBIX CTOPOH
OKPY’KaIOIIET0 €CTECTBEHHOT'O MHPA;

—  TpUMEHEHHWE  OCHOBHBIX  METOJIOB
MO3HAHUS (mabmroieHus, HAY4YHOTO
SKCIIEPUMEHTA) MJI1 H3YYeHHs Pa3ITUUHbBIX
CTOPOH  €CTECTBEHHO-HAYYHOM  KapTHUHBI
MUpa, C KOTOPBIMU BO3HUKAET
HEO0OXOANUMOCTD CTaJIKUBAThCS B
npodeccuoHabHON cdepe;

— YyMEHHE ONpeNeNsiTh LeIH W 337a4yd
JESITEIbHOCTH, BBIOMPATh CPEACTBA IJS MX
JOCTHIKEHUS Ha TTPAKTHUKE;

— yMEHHE  WCIOJb30BaThb  pa3IHyYHBIC
UCTOYHUKU IS TIONYYCHHUS €CTECTBEHHO-
HayyHOW uWH(OpMaLMM U OICHUBATH €€
JIOCTOBEPHOCTh ISl JOCTH)KCHHS ITOCTaB-
JICHHBIX 1LIeTIeH U 3aj1ady;

Tecmoeguvle 3a0anusi, petimuHne-KOHMpPOJb.

Texywuti  kKoHmpoas, Oughpeperyuposantblil
3auem.




Peuensusi Ha pabo4yIo NporpamMmy
10 JUCLUILIINHE
EcrecTBO3HAHHE

npu ocBoennn cnennaabHocted CITIO Baaaumupekoro ko/uiexka
HHHOBALIHOHHBIX TeXHOJIOTHI H mpeInpuHAMaTeabcTBa npu Baly

I[TporpaMma cOIEpXHUT TPH OCHOBHBIX paszielia, 061alaloliX OTHOCUTEIbHOH
CaMOCTOSATENBHOCTBIO H LETOCTHOCTBIO: «DPHU3HKa», «XUMHS C dJIeMEHTaMH
9KOJIOTHHY», «BHOIOTUS ¢ 37IeMEHTaMHU 3KOJIOTHIY.

B 0n0/IHEHHE K TEOPETHYECKOMY MaTepHally, H3JI0KEHHOMY B JIOTHYECKO#
MOCJIEZI0BATEIBHOCTH, B KaXK/IbIH pa3/iell BKIKYEHbI TPAKTHYECKUe U
nabopaTopHbie pabOThI, BHINOJIHEHHE KOTOPBIX CHOPMHUPYET y 00yHaroluXCst
yMeHHEe IIPHMEHATD MOTy4eHHbIe 3HAHUs Ul O0bACHEHHUS SBJICHUH OKPYKaOLIero
MHPa, BOCIIPUATHS HHYOPMALUU €CTECTBEHHO-HAyYHOI0 M CIELHaIbHOro
(mpodeccroHaTbHO 3HAUUMOT0) COAEPIKAHHMS.

[Tporpamma COOTBETCTBYET IPUMEPHOH IporpaMMe 10 €CTECTBO3HAHHUIO ISl
npodeccuit u cnenuansaoctei CITO connanbHO-3KOHOMHYECKOTO U
T'yMaHUTApHOro nmpoduei Ha 6a3e OCHOBHOTrO 001Iero 0Opa3oBaHus.

PaGoyas mnporpamma CcOCTaBJleHa JIOTHYHO; IIOCJIEN0BATEIbHOCTh TEM,
NpeiaraeMblX K M3y4eHHIO, HAlpaBjieHa Ha KauyeCTBEHHOE YCBOEHHE yueOHOro
Mmarepuana. KaleHIapHO-TEeMaTH4YeCKHH IUIaH COOTBETCTBYET [0  CBOEMY
coziepkaHuo paboyelt mporpamme 1o JUCLHIIIMHE.

[TporpaMMa JUCUMIUIMHBI  CIIOCOOCTBYeT KauyeCTBEHHOW IOATrOTOBKE
Oyayuiero cremuaniucra.

PenienseHT:
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