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1. TACIIOPT IPOI'PAMMBbBI YUEBHOM JUCIHUTLIUHBI
KoHuenuuyu coBpeMeHHOI0 eCTeCTBO3HAHUSA

1.1. O6aacThL NpUMeHEHUS MPOTPaAMMBbI

[Iporpamma  ob6mieoOpa3oBaTenbHOM  yueOHOW  aucnurumabl  «KoHmenmun
COBPEMEHHOTO €CTECTBO3HAHUS) MpEIHA3HAYCHA I W3YYCHUS E€CTECTBO3HAHHS B
npodeccuoHaTbHBIX 00pa30BaTEIBbHBIX OpraHu3aIusX, peaT3yIoImuX
00pa3oBaTenbHyI0 TIpOorpaMmy cpeaHero oOiero oOpa3oBaHMs B MpeesaX OCBOCHUS
OCHOBHOM mpodeccuoHanbHoi oOpa3zoBarenbHoil porpammer CITO (OITOIT CIIO) Ha
0a3ze OCHOBHOTO o0OIIEro o0Opa3oBaHUS, NTPH TOJATOTOBKE KBATH(PHUITUPOBAHHBIX
pabounx, CITy>Kallux, CIEeUATUCTOB CPEIHETO 3BEHA.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOW NPO()ecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaAMMBbI:

YyeOnas muctumnHa «KoOHIENmMM COBPEMEHHOTO €CTECTBO3HAHUS» SIBIISICTCS
y4eOHbIM MpeaIMETOM 1O BbBIOOPY M3  00fA3aTENbHOW NpPEIMETHOM  00JacTH
«EctectBennbie Hayku» @I'OC cpegnero oduiero oopa3zoBaHusl.

B  npodeccmonanpHbIX  00pa30oBaTENbHBIX  OpraHMU3alldgX, PEATH3YIOIIHNX
00pa3oBaTeIbHYI0 MIPOrpaMMy CpEIHEro oO0Iero oOpa3oBaHHsS B Ipejeiax OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO oOOIIEro oOpa3oBaHus, YyuyeOHas JAUCIHUILIMHA
«KoHIIENMIMN COBPEMEHHOTO €CTEeCTBO3HAHHUS» H3y4daeTcs B 001eo0pa3oBaTeIbHOM
nukie ydeOnoro mumana OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIEro oOpa3oBaHHUS C
MOJTYYEHHEM CPEJHET0 00111ero 00pa3oBaHusl.

1.3. Ieau pgUCHUMIUIMHBI — TpeOOBaHMA K pe3yjbTaTaM OCBOCHHS
AUCHHUIJIMHBI:

Lenu oucyunnunol:

1. ocBoeHHMe 3HAaHUM O COBPEMEHHOM ECTECTBEHHOHAYYHON KapTUHE MuUpa H
METOJaX €eCTEeCTBEHHBIX HayK; 3HAKOMCTBO C Hauboiee BaXXHBIMH HWICSIMHU W
JOCTHKEHUSMHU €CTECTBO3HAHMS, OKA3aBIIMMM OINPEACIAIONIEE BIMSHUE HAa Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

2. OBJAJCHHE YMEHHUSIMH IPUMEHATh IMOJY4YEHHbIE 3HAaHUSA 1 OOBSCHEHUS
SIBJICHUN OKpY’KAIOIIEro MHpa, BOCHPUATHS HH(POpPMAMKM €CTECTBEHHOHAYYHOI'O U
Ipo(heCCHOHATIBHO 3HAUMMOI'0 COJIEP>KAHUS; PA3BUTHE UHTEIIEKTYalIbHbBIX, TBOPUECKUX
CIIOCOOHOCTEN M KPUTUYECKOTO MBIIUIEHUS B XOJAE IPOBENEHUS MNPOCTEHIINX
VICCJIEIOBAHNM, aHAJIN3a SIBJICHUW, BOCIIPUATHS U MHTEPIPETALMH €CTECTBEHHOHAYYHON
uHbOopMaIuu;

3. BocmuTaHue yOEKICHHOCTH B BO3MOXXHOCTH IMO3HAHUS 3aKOHHOW MPHUPOABI U
VCIIONB30BaHUs JOCTVMIKEHMM €CTECTBEHHBIX HAyK JUId Pa3BUTHUS LUBWIA3ALAA H
NOBBILICHHS Ka4eCTBA )KU3HU;

4. TpUMEHEHHWE  E€CTECTBEHHOHAYYHBIX  3HAHUH B  MNpOo¢ecCHOHATIHLHOU
NESTENIbHOCTH M TOBCEAHEBHOM KHM3HM s oOecriedeHus  0€30MacHOCTH
KU3HEIEATEIBHOCTH; TPAMOTHOTO HCIIOJIb30BaHUs COBPEMEHHBIX TEXHOJIOTHUM; OXPaHBbI
3J10POBbSl, OKPYKAIOLIEH CPEIBI.

OcBoenne coaepkaHusi ydeOHOM aucuuIUIMHBL «KOHIENIMHM COBPEMEHHOIO
€CTECTBO3HAHU» 00ECIIEUNBAET JOCTHXKEHNE CTYICHTAMH CIEAYIOUINX Pe3yJbTaToB:



JIUYHOCMHDBIX

— YCTOWYUBBIA MHTEPEC K HUCTOPUM W JOCTHKEHUSM B OOJACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJIOCTH 32 POCCUNCKHUE €CTECTBCHHBIC HAYKU;

— TOTOBHOCTh K TPOJOKEHHUIO 00pa30BaHUs, IMOBBIIMICHUIO KBalU(UKAIMU B
n30paHHOM MPOodECCHOHATBHON ACATEILHOCTH C HCIOJIB30BAaHWEM 3HAHHWK B 00JIaCTH
CCTCCTBEHHBIX HAYK;

— 0OBCKTHBHOE OCO3HAHHWE 3HAYMMOCTU KOMIICTCHIIMH B 00JACTH €CTECTBCHHBIX
HayK JIJIs 4eJOBeKa M OOIIECTBA, YMEHHE HCIIOIb30BaTh TEXHOJIOTHICCKUAE JTOCTHKCHUS
B oOmactu  (U3UKH, XUMHUH, OWOJOTMU JJIsI  TIOBBIIMICHUS  COOCTBEHHOIO
WHTEJUICKTYaJIbHOTO Pa3BUTHSI B BRIOPAHHOU MPOGeCCHOHANBHON NeATeIbHOCTH;

— yMEHHE MPOAHAIM3UPOBATh TEXHOTEHHBIE TIOCIEJACTBUSA ISl OKpPYKaromien
Cpebl, OBITOBOM M MPOU3BOJACTBCHHOM JICSITEIIHHOCTH YEIIOBEKA;

— TOTOBHOCTh CaMOCTOSTEIIPHO JOOBIBaTh HOBBIC JJII Ce0s €CTECTBEHHOHAYYHBIC
3HAHUS C UCIOJIB30BAaHUEM JIJIS 3TOTO JOCTYIHBIX HCTOYHUKOB HH(POpMaIHH;

— YMCHHE yIpaBIsATh CBOCH IIO3HABATEIbHOW JIEATEIBHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaJIbHOT'O Pa3BUTHSI;

— YMCHHE BBICTPAaWBAaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHUS B KOMAaHJE II0
pelIeHro o0IIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMS;

MemanpeomMemHbix:

— OBJIQJICHUE YMCHUSMHU W HaBBIKAMU pPa3UYHBIX BHJOB IT0O3HABATEIBHON
NEATETLHOCTH JIJIS U3YYCHUS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MHPA;

— TMPUMCHECHHE OCHOBHBIX METOJOB TIO3HAHWA (HAOMIOACHUS, HAYYIHOTO
AKCTIIEPUMEHTA) JUIsl M3Y4YCHHUs Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, ¢ KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTh CTAJIKHUBATHCSA B MPOGECCHOHATHHOM
chepe;

— YMEHHE OMPENeATh IEIN U 3aJlaud JeATeIbHOCTH, BRIOUPATh CPEJICTBA JJISI MX
JIOCTHKEHHUS Ha TIPAKTHUKE;

—  yYMEHHE  WCIOJIb30BaTh  pa3IMUHble  MCTOYHUKH  JJI1  TOJy4YCHUS
€CTEeCTBEHHOHAYYHOW HMH(pOpPMAIIUU U OLICHUBATh €€ JOCTOBEPHOCTH JJIs JOCTHIKCHUS
MOCTaBJICHHBIX 1ICJICH U 3a]1a4;

npPeOMemHbIX:.

—  c(opMUpPOBaHHOCTh  MPEACTABICHUH O  TICJIOCTHOM  COBPEMEHHOU
€CTECTBEHHOHAYYHON KapTHHE MHpa, NPHUPOAEC KaK EIWHON IIEJIOCTHOH CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPHUPOJALI M OOIIEeCTBa, NPOCTPAHCTBEHHO-BPEMEHHHI B
MacmTabax BcenaeHHOM;

— BJIaJICHUE 3HAHUSAMH O HanboJiee BaKHBIX OTKPBITHSAX U JOCTHKEHUAX B 00J1aCTH
€CTeCTBO3HAHMUSI, MOBJIUSIBIINX Ha DBOJIIOIMIO MPEJICTABICHUN O MPUPOJIE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

— c(opMHUPOBAHHOCTh YMEHHSI NPUMEHATh €CTECCTBCHHOHAYUYHbBIC 3HAHMS IS
OOBSICHEHUSI ~ OKPYXKAIOIMX  SIBIICHWHM, COXpaHEHUsS  3J0pOBbs, OOeCIeYeHUs
0€30MMaCHOCTH  KU3HEACATENbHOCTH,  OCEpEeXHOro  OTHOUIEHWS K  MPHUPOJE,
pPallMOHAJILHOTO IPUPOJIONONIH30BAHMS, A TAaKXK€ BBIMOJHEHUS POJIM TPaMOTHOIO
noTpeouTes;

— chOpPMHUPOBAHHOCTh MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUS MPUPOJIBI U
CpeICTBaX M3YyYECHHS MeraMupa, MaKpoMHpa M MHUKPOMHUpPA; BIIAJICHHE TpHEMaMHU
€CTECTBEHHOHAYYHbIX HAOIIOJICHUH, OTBITOB, UCCIAEAOBAHUN U OIEHKH JJOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTATOB;
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— BJIQJICHWE TIOHATUMHBIM anIapaToM €CTECTBEHHBIX HAayK, ITO3BOJIIOLINM
II03HABAaTh MHpP, YYacTBOBaTbh B JHCKYCCHAX II0 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIOJIb30BaTh PA3UYHbIC HMCTOYHUKA HHQPOPMAIUHU JUIsI MOJTOTOBKA COOCTBEHHBIX
paboT, KPUTUYECKHM OTHOCUTbCS K coobmenusm CMU, copepxamuM HaydHYIO
uHpopmariuio;

— c(QOpPMHUPOBAHHOCTh YMEHHI NOHMMAaThb 3HAYUMOCTh E€CTECTBEHHOHAYYHOIO
3HAHMS JIJISl KQXKI0T0 YeJIOBeKa He3aBUCHUMO OT €ro npodecCHOHAIbHOU e TENbHOCTH,
paznuyaTth (akThl U OLIEHKU, CPaBHUBATH OLEHOYHBIE BBIBOJbI, BUJETh UX CBS3b C
KPUTEPUAMU OLIEHOK U CBSA3b KPUTEPUEB C ONPEAEICHHON CUCTEMOMN LIEHHOCTEN.

1.4. PekomMeHayeMoOe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPaAMMbl JMCIHUIIHHBI:
MakcHUMaJibHas yueOHas Harpy3ka oOyuaromerocs 90 yacos, B TOM 4HCIIE:
oOs3aTeNbHas ayIMTOpHAs yueOHast Harpy3ka o0yJaromierocsi — 8 4acos,;
camocTosATeNbHas pabora obydaromierocs — 82 vaca.



2. CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUbI Y4e0HOi#i padoThl

Buabl yueOHoi1 padoThI Oo0bem

4acoB
MakcumasbHasi yueOHasi HATpPy3Ka 90
Oobs13aTesibHAsI Ay INTOPHAs yueOHAasi HArpy3Ka (Bcero) 8

B TOM YHCJIE:

- Jleknun 4
— MPAKTUYECKHUE 3aHITUS 4
CamocTosiTeibHasi paboTa o0yuarierocsi (Bcero) 82

Hrorosas arrecrauus B popme 3auema oughghepenyuposannozo




2.2. TemaTuyeckuii mjIaH u copepkanue yueOHoil nucuuminabl « KoHlenum coBpeMeHHOr0 eCTeCTBO3HAHUS»

Pasznen u tema

Coneprxkanue yueOHOro Matepuania

HacChbl

YpoBeHb
YCBOCHHU
A

Pasznea 1. duzuka

4/16

BBenenue

Jekuusn
OcHoBHBIC HAayKu O TipupoAe ((hu3mKa, XUMusi, OMOJIOTHS ), KX CXOCTBO

1 oTinuusi. EcTrecTBEeHHOHAYYHBIM METOJ/ MO3HAHUSI M €r0 COCTABJISIIOIINE:
HaO0JI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, TUIIOTE3a, TEOPUSL.
Camocmosamenvrasa paboma

®duzrka — ¢yHAaMEHTaIbHAs HayKa O pupoje. EcTecTBeHHOHAYYHBIH
METO]l TTO3HAHUS, €r0 BO3MOKHOCTH U T'PaHULIbl MPUMEHUMOCTU. EMHCTBO
3aKOHOB MPHUPOJIBI U COCTaBa BellecTBa Bo Beenenno. OTKpbITHS B (DU3MKE
— OCHOBA IIPOrpecca B TEXHUKE M TEXHOJIOTMH MPOU3BOJICTBA.

2

Tema 1.1 Mexanuxa

Camocmosmenvhas paboma

Kunemaruka. Mexannuyeckoe jgBmxkenwe. Cucrema oOTcyeTa.
Tpaexropus JIBVKCHUS. IIyTs. [Iepememenue. PaBHOMepHOE
npsMoiiHeHoe ABMxkeHue. CkopocTb. OTHOCUTENBHOCTh MEXaHUYECKOTO
NBIDKCHUSI. 3aKOH CJOXKEHHs ckopocteil. CpeaHsii CKOPOCTb IpHU
HEPABHOMEPHOM JBH>KEHHH. MTrHOBEHHass CKOpPOCTb. PaBHOYCKOpEHHOE
MPSIMOJIMHEHHOE JIBI)KeHUE. Y ckopeHne. CBOOOHOE MaieHUE Tel.

JIunamuka. Macca u cuna. BzammopeicTBue Tea.  3aKOHBI
nrHaMuku. Cuiel B IpUpojie. 3aKOH BCEMUPHOTO TATOTEHHUS.
3aKkoHbI CcoOXpaHeHMsT B MexaHuke. lmmnynec Tena. 3akoH

COXpaHEHHusi uMIyJlibca. PeakThBHOE IBHMXKeHUE. MexaHuueckas paborta.
MomHocTe.  Mexanuueckas — dHeprua.  KuHernueckas  sHeprusl.
Kunernueckass oHeprus u pabora. IloreHuumanbHas dHeprust B
IPAaBUTALIMOHHOM TOJie. 3aKOH COXPaHEHMsSl TMOJHOM MEXaHUYECKOM
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SHEPIuM.

Tema 1.2 Ocnoswi
MOJIeKYNAPHOU Pu3UKU U
MepMoOUHAMUKU

Camocmosamenvras paboma

Moaexkyasipuasgs  ¢u3uka. ATOMUCTHYECKAs TEOpUS  CTPOCHHUS
BemiecTBa. HaOmrogeHwss W ONBITBI, TOATBEP)KIAAIOUIME  ATOMHO-
MOJIEKYJIIDHOE CTpOEHME BemecTsa. Maccel M pa3Mepbl  MOJIEKYIL.
TeruioBoe IBWXKEHHME YACTHIl BEUIECTBA. DBpPOYHOBCKOE JBUKEHUE.
Nnpeanbrpii Ta3. TemrepaTrypa Kak Mepa CpEAHEN KUHETUYECKOW DSHEPTUU
4acTUL. YPaBHEHHE COCTOSHHs HICaIbHOrO rasza. Mozenp >KHIKOCTH.
IloBepXxHOCTHOE HATsDKEHME M cMauumBaHue. Kpucramimueckue u
amop(HbIE BEILECTBA.

Tepmoaunamuka. Buytpennss sueprusa. Pabota u temnootaaya kak
CcrocoObl ~ M3MEHEHUs  BHYTpeHHeW  sHepruu.  [lepBwiii  3aKoH
TEPMOJMHAMUKH. TeIUIOBbIE MAIIMHBI U UX TPUMEHEHHUE.

1,2

Tema 1.3 OcHoebl
INEKMPOOUHAMUKU

Camocmosamenvras paboma

JuekTpocTaTuka. B3anmoneicTBue 3apsKEHHBIX TeEl. DJIEKTPUUYECKUN
3apsig. 3aKOH COXpAaHEHMsS OJJIEKTpU4ecKoro 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE TOJIE, ET0 OCHOBHBIE XapAaKTEPUCTUKU U CBSI3b MEKIY
HUMH.

IHocrosinubiii  TOK. IlocTOsSIHHBIN dnekTpudeckuid ToK. Cuila TOKa,
HaNpPsOKEHUE, DJIEKTPUUECKOE COMpOTHBIEHHE. 3akoH OMa 1y ydacTka
BJIEKTPUYECKOM LIETIH.

MarnuTHOe moJie. MarHuTHOE MOJie U €r0 OCHOBHBIE XapaKTEPUCTUKHU.
JlelicTBU€ MarHMUTHOTO TMOJIsI Ha MPOBOJHMK C TOKOM. 3akoH Amriepa.
DIIEKTPOJIBUTATENb. SIBIIEHHE 3JIEKTPOMAarHUTHON MHAYKIIWH.
IIpakTHyeckoe 3aHsATHE:

«PacueT cmibl TOKAa M HalpsHKEHUS Ha pPa3IMYHBIX yYacTKax
AJIEKTPUYECKON CETH»

1,2

Tema 1.4 Konebanus u

Camocmosmenvuas pa50ma




60JIHbI

Mexannuyeckue Koje0aHusi W BOJHbI. CB0OOIHBIE KOJIEOAHMUS.
[lepron, yactoTa u amIuMTyAa KosebaHuil. ['apMoHndeckue koneOaHusl.
MexaHnueckrue BOJIHBI U HMX BHUJbl. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE
BOJIHBI. YJIBTPA3BYK U €0 UCIOJIb30BAaHUE B MEIUIIUHE U TEXHUKE.

JJIeKTPOMATHUTHDbIE KO0JIe0aHus " BOJIHBI. CBoOoHBIE
ANEKTPOMArHUTHbHIE KoJIeOaHusl. KonebarenbHblit KOHTYD.
DJIEKTPOMArHUTHOE  MOJIe.  DJIEKTPOMAarHUTHbIE  BOJHBL.  CKOpPOCTH
ANEKTPOMArHUTHBIX BOJIH.

CaeroBble BOJIHBI. Pa3BuTHe NpEACTaBICHHUM O MPUPOJIE CBETA.
3aKOHBI OTPAXKEHUA U MpesnomyieHua cBera. JIuH3bl. Dopmysa TOHKOU
JIUH3BI.

1,2

Tema 1.5 Dnemenmol
K8AHMOBOU (hu3uKu

Camocmosmenvhas paboma

KBanToBbIe cBoOlMcTBa cBeTa. KBantoBas runore3a [1nanka.
dorosnekTpruueckuii 3 eKT.

®du3uka aroma. Monenu ctpoenus aroma. Onsit Pesepdopna.

du3uKa aTOMHOI0 S/Ipa U 3JieMeHTapHbIX yacTtull. CocTaB u
CTPOEHUE aTOMHOTIO sijipa. PainoakTMBHOCTh. PainOaKTUBHBIC U3TyYEHUS U
UX BO3JEHCTBUE HA )KUBbIC OPraHU3MBI.

Tema 1.6 Bcenennas u ee
980110

Camocmosamenvrasa paboma

Crtpoenue u pazBute Beesennoii. Mojens pacimmpsitonieics
Bcenennoi.

Ipoucxoxnenue CosiHeuHol cucrtembl. CoBpeMeHHas (u3nyecKas
KapTHHA MUpa.

1,2

Paszgea 2. Xumusa

2/26

Tema 2.1 OOmas wu
HCOPraHUYCCKask XMMHSI

2/12

2.1.1 BBeneunue

CamocmosmenvHas pa50ma
XuMHYeCcKas KapTHHa MHpPa KakK COCTaBHasA qacCTb
CCTCCTBCHHOHay‘{HOﬁ KapTHHBI MHUpPA. Poab xumum B JKU3HU COBPEMCHHOT'O
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oO1iecTna.

IIprumeHenne IOOCTHMKEHUHW COBPEMEHHOM XUMHH B T'yYMaHUTapHOU
chepe AesATeNbHOCTH OOIIeCTBA. XUMHYECKOE COJEp)KaHUuEe Y4eOHOI
AUCIMIUTUHBL « KOHIIENIIMY COBPEMEHHOTO €CTECTBO3HAHUA» MIPU OCBOCHUH
CIIEUAILHOCTEN CIIO COILIMAJILHO-DPKOHOMHUYECKOT'O npodunen
podeCCUOHAIBHOTO 00pa30BaHusI.

1,2

2.1.2. OCHOBHBIE TIOHATUI

Camocmosmenvuas pa50ma

U 3aKOHBI XUMUH [Ipenmer xumuu. BemectBo. AtoM. Monekyna. XHUMUYECKUN 1
AJIeMEeHT U (OpMBbI ero cyiiecTBoBaHus. [IpocTble U ClOXKHBIE BEIIEeCTBA.
OTpaxeHue XUMHUYECKUX CIOKETOB B IPOU3BEICHUSIX XYJI0KECTBEHHOM
JIUTEPATYPHbI U HCKYCCTBA.
2.1.3. Tlepuonuueckuit Camocmosamenvras paboma
3aKkoH U llepuonnueckas OtkpeiTue Ilepuoamueckoro 3akoHa. Ilepuomunueckas cucrema
CHUCTEMa XUMUYECKUX xumuueckux snemeHtoB JI. . MenneneeBa. 3nauenue Ilepronnueckoro
anemeHToB Jl. . 3akoHa U llepuoamueckoi cHUCTeMBbl XUMUYECKUX »diemeHToB /. U. 1,2
MenneneeBa MeHnpneneeBa Uil pa3BUTUA HAYKM W TMOHUMAHUS XMUMUYECKOW KapTUHBI
mupa. /{. U. Menoenees 06 obpazosanuu u 20cyo0apcmeeHHol noJumuKe.
2.1.4. Ctpoenue BewmectBa | Camocmosmenvras paboma 2
KoBaneHTHas cBs3b: HENMONSApHAs U nojisipHas. IoHHast CBA3b.
KaTtnons! 1 annonsl. Metasmmueckas cBsi3b. Bonoponnas cBs3b.
2.1.5. Bona. PacTBopbl Camocmosamenvhas paboma
Bona B mpupome, ObiTy, TeXHWKE W Ha MPOU3BOJACTBE. DU3NUECKHE U 1,2

XUMUYECKUE CBOMCTBA BOJAbL. ONpecHeHWE BOJAbL. ArperarHble COCTOSHUS
BOJBI M €€ MEPEXOAbl W3 OJHOTO arperaTHOro COCTOSIHUSL B JIPYTOE€.
Xumnueckue peakuuu. lloHdaTHe 0 XUMHYECKOM peakuuu. Tumbl
XUMUUYecKux peakiui. CKOpoCcTh peakiuu U (aKTopbl, OT KOTOPHIX OHA
3aBHUCHT.
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2.1.6. Heopeanuueckue
coeouHenust

Jekuusn
Knaccupukanuss HeoOpraHu4ecKHX COCAUHEHUH U MX CBOiCTBA.

OKcuipl, KUCIOTBI, OCHOBAHUSI, COJIU.

Ionsitue o rugposmse coJjeil. Cpena BOJHBIX PACTBOPOB COJICH:
KUCIIasi, HeuTpalibHasl, enoyHas. Bogopoaneii nokasarens pH pactBopa.
Camocmosamenvrasa paboma

Metamiabl. OOuue (Gu3nyeckue U XMMUYECKHE CBOMCTBA METaJLIOB.
Hemeranasbl. O6mias XapakTepucTUKa rIaBHBIX MOATPYII HEMETAILIOB Ha
IIpUMEpE TAIOTEHOB. BaxkHelIne COeIMHEHNS METAJUIOB U HEMETAJJIOB B
IPUPOJE U XO3SMCTBEHHOU AECATEIIbHOCTU YeJOBEeKa. MeTasbl U CIUIaBbI
KaK XyJ0>KeCTBEHHbIN Mmarepuan. CoequHEHHs METaUIOB KaK COCTaBHAas
4acTh CpPEACTB HM300pa3sMTENbHOTO MCKyccTBAa. Hemetaymnmer u  ux
COCIMHEHMSI KaK COCTaBHAS YaCTh CPEICTB M300pa3UTEIILHOTO UCKYCCTBA.

«Onpenenenue pH pactBopa coneit», «B3aumo1elicTBHE METAIIIIOB C
pAacTBOPAMH KHUCJIOT U COJICI

N

Tema 2.2. Oprannueckas
XUMUS

14

2.2.1 Opeanuueckue
COeOUHeHUsl.

CamocmoamenvHas paboma

OcCHOBHBIC  MOJIOKEHUSI  TEOPUHM  CTPOCHHA  OPraHUYeCKHUX
coeuHeHni. MHoroo6pa3ue opraHudeckux coeauHeHuil. [lonsaTue
W30MEpHUH.

Yraesogopoasl. IlpenensHble YW HENpENENbHBIE  YIIIEBOAOPOIBI.
Peakiua mnonumepuszauuu. I[lpuponHsle HCTOYHMKH — yIJIEBOAOPOJIOB.
YraneBonopoapl Kak OCHOBAa MEXAYHApOJHOTO COTPYAHHYECTBA U
BOKHEUIITNN UCTOYHUK (hopMUpoBaHus OroxeTa PO.

Kucaopoacoaep:xxammue opranuuyeckue BeuiecrBa. [IpencraBurenu
KUCIIOPOJICOAEPKAIUX ~ OPraHUYECKUX COCIMHECHUM: METWIOBBIM U
ATUJIOBBIM CIIUPTHI, TNIMIEPHH, YKCYCHAsI KUCIIOTA.

1,2
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Camocmosamenvrasn paboma

Kupbl Kak CHOXHBIE SPUPBL. AIKO20nU3M U €20 ompadiceHue 8
NPOU3BEOCHUAX X)YOOIHCECMBEHHOU UMepamypvl U U300pa3umenbHo20
uckyccmea. YTIE€BOJIbL: TIIIOK03a, KpaxMall, LEJUTI0JI03a.

Camocmosamenvrnas paboma
A3oTcoaep:xamue OpraHuvyeckKue coeIMHeHHus. AMUHBI,
AMUHOKHUCJIOTHI, OeiKku. CTpoeHHe 1 OroJIorudecKast GyHKIHS OCJIKOB.

Camocmosmenvhas paboma

IImacTtmaccsl M BoOJIOKHA. IloHATHE O ITacTMaccax M XHMHYECKHX
BOJIOKHax. HarypanpHble, CHHTETUYECKME W HMCKYCCTBEHHBIC BOJIOKHA.
Ilpumenernue nonumepos 8 NPUKIAOHOM U KIACCUUECKOM U300paA3UMETbHOM
uckKyccmee.

2.2.2 Xumus u dHcusmo

Camocmosmenvras paboma

XuMHsl 1 OPraHu3M 4eji0BeKa. XMMHUYECKUE JJIEMEHThl B OPraHU3ME
yenoBeka. Opranuyeckue M HeopraHumyeckue BemiectBa. (OCHOBHBIC
KU3HEHHO HEOOXOJIMMbIE COCJAMHEHUS: OCNKH, YIJICBOJABI, JKHUPHI,

BUTAMHHBI. YTJIEBOJbI — TJIABHBIA HCTOYHHUK SHEPIHHM opraHuszma. Poib 4 1.2
KUPOB B oOpraHu3zMe. XOJECTEpUH U €ro pojib B 3JI0POBbE UEIOBEKA.
MuHepanbHble BEUIECTBA B MPOAYKTaX MHUTAHUS, MHUIIEBbIE TOOABKHU.
COanancupoBaHHOE MUTAHUE.
Camocmosamenvrasn paboma
Xumusa B ObITy. Boma. KauectBo Boxabl. Moromme W 4ucTAIIUE
cpenctBa. [IpaBuna 6e3omacHO pabOTHI CO CpenCcTBAaMH OBITOBON XWMUMU. 2 12
Ponv  xumuueckux snemenmog 6 owcusnu  pacmenuu. YoooOpemnus.
Xumuueckue cpedcmea 3auiumsl pacmeHul.
Pa3znen 3. BUOJIOI'USA 40
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Tema 3.1 bunonorus —
COBOKYITHOCTh HAYK O
KUBOM pupoze. Meto bl
HAyYHOTO MTO3HAHUSI B
OMOJIOTHH.

Camocmosmenvhas paboma

JKupas mpupoma kak 00beKT U3ydeHHs OM0I0THH. METO bl HCCIIeIOBAHUS
KUBOUW IpUpOIbl B Onostorun. OnpesieieHne Ku3HM (C MPUBICYCHUEM
MaTtepuaia u3 pa3aesioB GU3NKUA U XUMUH). Y POBHU OpraHU3AINH KU3HHU.

Tema 3.2 Knemka.

Camocmosmenvras paboma

Wctopusi usydenuss kineTku. OCHOBHBIE TIOJOXKEHUS KIETOYHOU
teopuu. Kietka — CTpyKTypHO-(QYHKIIMOHANBbHAS (3JIEMEHTapHAs) eIUHUIA
#n3HU. CTPOEHUE KIIETKHU.
CamocmosamenvHas paboma

[IpokaproThl W JYKapWOTHI — HU3IINE MW BBICIINE KJICTOUYHBIC
opranu3mbl. OCHOBHBIE CTPYKTYpPHBbIE KOMIIOHEHTBI KJIETKHA 3YKapHOT.
Kiterounoe anpo. @yHKIus Aapa: XpaHEHUE, BOCIIPOU3BEACHUE U IIepeaada
HACJCJACTBEHHOW WH(pOpMAIUM, PETYJSAIUS XUMUYECKOH aKTUBHOCTHU
kinetkd. CTpykTypa U (QyHKIHH XpOMOCOM. AYTOCOMBI U TOJIOBbIE
XpoMocoMbl.  buosjormueckoe  3Haue€HHE ~ XMMHUYECKUX  AJIEMEHTOB.
Heopranmueckue BemecTBa B COCTaBe KIETKA. Poimb BOJBI  Kak
pPacTBOPUTEINSI U OCHOBHOTO KOMITOHEHTa BHYTPEHHEH Cpeabl OpraHu3MOB.
VYrneBoapl u munuasl B kietke. CTpykTypa u Ouosioruueckue QyHKIUH
6enkoB. CTpoeHHEe HYKJICOTHAOB M CTPYKTypa MOJMHYKICOTHIHBIX IETeH
JHK u PHK, AT®. Bupycsl u 6akrepuodaru. Heknerounoe ctpoeHue,
KU3HEHHBINA IUKI U €r0 3aBUCUMOCTh OT KJIETOYHBIX (hOpM KU3HU. Bupychl
— BO30yauTeNM MHGEKIIMOHHBIX 3a00JI€BaHUl; MMOHATHE 00 OHKOBHpYCaX.
Bupyc wummynonedunura dyenoeka (BUY). Ilpodunakruxka BUU-
WHDEKIUH.

1,2

1,2

Tema 3.3 OpeaHusm.

Camocmosamenvuas paboma

Opranm3m — emmHoe 1enoe. MHorooOpasme opranuzmoB. OOMeH
BEIIECTBOM U SHEPTHUEH C OKpY’KAIOIIEH Cpeloil Kak HE0OXOAUMOE YCIIOBHE
CYIIIECTBOBAHMsI KUBBIX cUCTeM. CIOCOOHOCTh K CAaMOBOCITPOU3BEICHUIO —

10
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OJIHA M3 OCHOBHBIX OCOOEHHOCTEW KHUBBIX OPraHU3MOB. JleneHune KIeTKu —
OCHOBA pOCTa, PAa3BUTHUS U Ppa3MHOXKEHHsS OpraHu3MoB. becrnoisoe
pasmHoxeHue.  [lomoBo  mpomecc M IOJOBOE  Pa3sMHOXKECHUE.
OmnogoTBopeHue, ero Ouonormuyeckoe 3HaueHue. [lonstue 00
WHIUBUAYAIBHOM  (OHTOTEHE3), HMOpHOHAILHOM (dMOpHOreHe3) U
MOCTAMOpPHUOHANIBHOM pa3BUTHHU. VHIMBHUAyadbHOE Pa3BUTHE YENOBEKA U
€ro BO3MOXHbIe HapylieHus. OOme IpeiCTaBlIeHns O HACIeICTBEHHOCTH
M WU3MEHYMBOCTH. ['eHeThyeckass TEPMHHOJOTHUS M  CUMBOJIHKA.
3aKOHOMEpPHOCTH HaclienoBaHus. HacimenoBaHne NpHU3HAKOB y YEJIOBEKA.
[TonoBeie  xpomocombl.  CHEIJIEHHOE €  TIOJIOM  HACJIEIOBAHME.
HacnenctBennbie OOJNie3HM 4YeNIOBEKa, WX MPUYUHBI W NPOQPUIAKTHKA.
CoBpeMEHHBIE NIPEJICTABIIEHUS O TEHE U TEHOME.

['eneTndeckne 3akKOHOMEPHOCTH U3MeHUHMBOCTH. Kitaccudukanus
($hopM H3MEHYUBOCTH.
BinsgHne MyTareHoB Ha opraHu3M uesioBeka. lIpenmer, 3agaun U MeTOAbI
cenekunu. ['eHeTMyeckue 3aKOHOMEpPHOCTH cenekiuu. Yuenne H. U.
BaBuiioBa 0 1eHTpax MHOrooOpasusi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHuil. bBUOTEXHOJIOT S, €€ JOCTUKEHNUS, IEPCIIEKTUBBI PA3BUTHSL.

Camocmosmenvras paboma

Pemrenre sneMeHTapHBIX TEHETHYECKHX 33/1a4. AHAJINU3 U OIICHKA
ATUYCCKUX ACTICKTOB Pa3BUTHUSI HEKOTOPBIX UCCIICIOBAHHI B
OHMOTEXHOJIOTHH.

2,3

Tema 3.4 Buo.

Camocmosamenvras paboma

OBOMIOIMOHHAs TEOpUst M €€ poib B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHOW KapTUHBI Mupa. Bux, ero kpurepuu. [lomynsanns kak
CTPYKTypHasi €IMHHIA BHAA M HBOMONMU. CHUHTETHYECKas Teopus
soonu (CTD). [IBmxkyiue cuibl 3BoionMU B cooTBeTcTBUU ¢ CTO.
Pesynbratel sBomtonuu. CoxpaHeHHUE MHOTroo0Opas3usi BHUAOB KaK OCHOBA
YCTOWYMBOTO pa3BuTusi Ouocdepnl. [lpuuuHbl  BBIMUpAHUS  BHUJOB.

1,2
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buonoruueckuii mporpecc u OMOIOrMUECKUN perpecc.

['MnoTe3b! MPOUCXOKICHUS KU3HU. Y CJIOKHEHUE KUBBIX OPTAHU3MOB
Ha 3emJie B MPOLECCE 3BOJIOLMHU. AHTPONOIEHE3 U €r0 3aKOHOMEPHOCTH.
Jloka3aTenpCTBa POACTBA YEIOBEKAa C MIEKOIMTAIOIIMMU KUBOTHBIMU.
Okosornyeckre (HakTopbl aHTPOINOTEHE3a: YCIOXKHEHUE MOMYJISAIMOHHON
CTPYKTYpPBI BUJa, U3TOTOBICHUE OPYAUN TPYAa, IEPEXO] OT PACTUTEIHLHOTO
K CMEUIaHHOMY THUIy [IMTaHWs, WCIIOJb30BaHue OrHsa. llosBneHue
MBICIIUTEIIHOW AEATEIBHOCTHA U YJICHOpA3IeNbHOU peun. [Ipoucxoxnenne
YEeJI0BEUYECKUX pac.

Tema 3.5 Dxocucmemeot.

Camocmosamenvhas paboma

[TpenMeT u 3a1a4u KOJOTUHU: yUEeHUE 00 KOJOTHYECKUX (haKTOpax,
YYEHHE O COOOIIECTBAX OPTAHU3MOB, yueHHe 0 Onochepe. IKOIOTHIECKUE
(hakTOphI, 0COOCHHOCTH MX BO3JICUCTBUS. IKOJOTUUECKASI XapaKTEPUCTHKA
Buja. [lorstue o0 skonorndyeckux cucremax. llenu nuranus, Tpopudeckue
ypoBHU. buoreoiienos kak skocucrema. buocdepa — rinobanbnas
skocucreMa. Yuernne B. U. Bepraackoro o 6uocdepe. Poib sxuBbIx
opranu3MoB B Onocdepe. buomacca. buonornueckuit Kpyropopot (Ha
npuMepe KpyroBoporta yriepoa). OCHOBHBIE HaIlPaBJICHUS BO3CHCTBUS
yesoBeka Ha Ouocdepy. Tpanchopmaiiusi eCTeCTBEHHBIX IKOJIOTMYECKUX
cucteM. OCOOCHHOCTH arpodKOCHUCTEM (arporieH030B).

Hughdepenyuposannsiii 3auem no xKypcy «Konyenyuu cospemenno2o ecmecmeo3sHauus»

2,3

Hmoeo 3a yuebnwvlil 200

8/82
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBbI TUCHHUTIJIIMHBI

3.1. TpeOoBaHUsI K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmuzanust y4ueOHON JUCHUIUIMHBI TpeOyeT Haauyus KaOuHeTa 10 MpoduiIio
JTUCIUTUTAHBIL.

ObopynoBanue yueOHOro kabuHeTa:

- MOCAJI0OYHBIE MECTA O KOJUYECTBY O0YUaIOIIUXCS;

- pabouee MecTo MperoaaBaTes;

- T0OCKa, MapKephbl

TexHudeckue cpecTBa 00yueHus:

- IEPCOHATBHBIC KOMITBIOTEPHI,

- MyJIbTUMEINA-TIPOCKTOD,

- mporpammHoe obecreueHue (Linux Mint, Apache OpenOffice, Kaspersky Anti-Virus
(ITpooHas Bepcusi), KoncynpranT [Lmtoc, Opaysep).

3.2. UndpopManmnoHHoe od0ecnevyeHne o0yueHust
Iepeyenn PeKOMeHayeMbIX y4eOHbIX U3IAHUH, HNuTepHeT-pecypcos,
AOIOJIHUTEIbHOM JIUTEPATYPHI

OCHOBHBIC HCTOUYHUKH:

1. Crpensuuk, O. H. EcrtectBo3nanme: yuebHoe mocobme mis CIIO / O. H.
Crpenbauk. — M.: UzparensctBo IOpaiit, 2017. — 223 c¢. — (Cepus:
IIpodeccnonansHoe o6pazoanue). — ISBN 978-5-534-03157-7.

JlomomTHUTEIbHBIE NCTOYHHKU:
duszuka:

1. Msxkumes I'.4., Byxosues b.b. “®u3uka - 10” Mocka”, ITpocsenienue.2004.

2. Msaxumes I'.41., byxosues b.b. “®usuka - 117, Mocksa, [Ipocsenienue, 2004.

3. PeimkeBuu A.Il. “CoopHuk 3amau o ¢pusuke”, Mocksa, [Ipocsemnienue, 1996

4. Cawmoitnenko I1.1. ®usuka (17151 HETEXHUUECKUX CIEIUATBHOCTEH) | YICOHUK ISt

CTya. oOpa3oBaT. yupexaeHut cpea.npod. oopazosanus / I1.1.Camoiinenko, A.
B.Ceprees. — 10-e u3n., crep. — M.: M3narensckuii neHTp «Akamemus», 2011. —
400 ¢

5. ®usuka. 10 xin. :YueOH. mana obmieoOpa3zoBaTenbHBIX yupexkaeHuil./KachsiHon

B.A. - 4-¢ u3n., nopa6. — M.: JIpoda, 2004. — 416 ¢

6. Xorynues lO.JI. Dkosorus u skojgoruueckas 6ezonacHoctb. — M., 2002.

7. Yannapera C.A. ®usuka u yenosek. — M.: AO Acnekr IIpecc, 1994.
buomnorus:

1. Apycramos D.A. Ilpuponononb3oBanue.- M.: U3a-Bo «/lamkos u Koy, 2000r.

2. buomorns: yuebnoe mocobme/ H.B. Kupmmiosa, O.M. Cmacenkona,
O.P. Bennukac. f.I'. Tpunuc, M.I'.MemepsikoBa, A.W. Cnacenkos. - Cn0.: U3a-
B0 CIIX®DA, 2011. - 144 c.

KoncrantuaoB B.M «O6mmas 6uonorus», yaeoauk CI1O, M: Akanemus, 2011.
O6mass Ouonorusi: yueoHoe mnocooue/ H.B. Kupumiora, O.M. CnaceHkosa,
B.N.®upcora, O.P. Bennukac. - 3-¢ u3za., mepepadb. u jgom. - Cnb.: M3a-Bo
CIIX®DA, 2010. - 108 c.

B w
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5. TlerpocoBa, P. A. Ocuossl renetuxu / P. A. [lerpocoBa. — M.: [Ipoda, 2004. — 94
C.

6. CamuukoBa, E. B. CtpoeHue kieTku: y4e0.3JEKTPOHHOE TEKCTOBOE H3/IaHUEC /
E.B. Caguuxona, U.C. CennzneBa. — Exarepun0Oypr: U3a-so YI'TY-VIIU, 2005.
-38c.

/. Mlaxosuy, B. H. O6mas Ouosnorus. biok-cxembl, TabaWIbl, PUCYHKHU: yueO.
nocooue / B. H. IllaxoBuy. — M.: Kuwxueiit lom, 2006. — 112 c.

Xumusi:

1. Apmanckuii E.A. Mertonuka oOy4eHHs XMMHM B KJaccax T'yMaHHUTApHOTO
npoduig — M., 2003.

2. T'abpuensu O.C «Xumus», yueornuk CI10, M: Axanemus, 2011.

3. KysnenoBa H.E. O0Oy4eHne XMMUM Ha OCHOBE MEXKIIPEAMETHOM WHTETpanuu /
H.E.Ky3nenora, M.A. Illaranos. — M., 2004.

4. Taopuensu O.C. Xumus Jyisl TIpernojiaBaresis: yueOHO-MeToAuueckoe nocooue /
O.C. TI'abpuensn, I'.I". JIsicoBa — M., 2006.

5. l'abpuensu O.C. HactonbHas kuura yuurtens xumuu: 10 xnace / O.C.I'abpuensH,
N.T". Octpoymos — M., 2004.

6. I'abpuensu O.C. HacronpHast xkHura yumtens xumuu: 11 xmace: B 2 4. / O.C.
labpuensn, T'.I'. JIbicoBa, A.I'. BBenenckas. — M., 2004.

7. Kyxymkun FO.H. Xumus Bokpyr Hac. M.: Beicnl. mik., 1992.

8. Oxomorus: yue6./ JI.B. Ilepenennckuii, B.U. Kopobkun, O.E. Ilpuxomyenko. —

M.: TK Ben6u, U3n-so IpocmekT, 2006r.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA

JANCIHUTIJINHBI
KoHTpo/iIb HW oOlEeHKa pe3yabTaTOB OCBOCHUS JUCUUIUIMHBI OCYIIECTBIIETCSA
MpernojiaBaresieM B TMPOIEcCe TMPOBEAEHUS KOHTPOJIBHBIX paboT, MPaKTUUECKHUX

BaHHTHﬁ, BBIITOJIHCHU A O6y‘laIOHlI/IMI/IC$I HHAWUBUAYaJIbHBIX SalIaHHfI, a TaKXKC B XOA€

3a4ecTa.

Bbiuok «®Dusuka»

Pe3yabTarhl 00yyeHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIE
3HAHUA)

®opMbI 1 METOABI KOHTPOJIS U
OlIEHKHU Pe3yJIbTATOB 00y4eHH s

1

2

YmeHus:

ONMMCHIBATH U 00BACHATH (PU3NUYECKUe
SIBJIECHUSI M CBOWMCTBA TeJI: JBIDKEHHE

HEOECHBIX T€I U  HCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIM; CBOMCTBA Ta30B,
KHUJIKOCTEN 151 TBEPABIX Te,;
AIIEKTPOMArHUTHYIO WHYKIIHUIO,
pacrpoCTpaHEHUE  AJIEKTPOMATHUTHBIX
BOJIH; BOJHOBBIC CBOMCTBA CBETa;
W3Ty4YeHHWEe W  TOIJIOIIEHWE  CBETa

aroMoM; (hoTodPheKT

dusznyeckue JUKTAHTBI, TOTHYCCKUC
3aa4u, KOHTPOJIbHLIC pa6OTBI,
BBIIIOJIHCHHUEC IMPAKTHYCCKUX pa60T 1o
BCCM TCMaM.

OTJIMYATh TMIIOTE3BI OT HAYYHBIX
TEOPUH;

Jlornueckue 3aJdadun, aHaJIn3
BBIINIOJIHCHHBIX ITPAKTHYCCKHUX pa60T I10
BCCM TCMaM.

AeJaTh BbIBOABI HA OCHOBE
OKCIICPUMCHTAJIbHBIX JAHHBIX]

®opMyIUPOBKa BBIBOJIOB IO BCEM
3a/1a4aM, JJOTMYECKHE 3a0a4H.

NPUBOAUTH MPUMeEPHI,
MOKAa3bIBAKOIIHE, YTO: HAOIIONCHUS H
OKCIIEPUMEHT SIBIITFOTCSI OCHOBOM JIJISI
BBIJIBUKEHUS TUTIOTE3 U TEOPHIA,
MTO3BOJISIOT MTPOBEPHUTHh HCTHHHOCTD
TEOPETHUYECKHUX BBIBOOB; (hU3HUCCKas
TEOPHsI 1aeT BOBMOKHOCTh OOBSICHSTH
W3BECTHBIC SIBJIICHHSI IIPUPOJIBI K
Hay4JHbIe (DaKThI, IPEICKA3bIBATh CIIe
HEHU3BECTHbIC SIBJICHNS,

®opMyIUPOBKA BBIBOJIOB IO BCEM
3a/1a4am, JIOTUYECKHE 3aJa4H.

NPUBOAUTH IPUMeEPbI
NMPAKTHYECKOI0 MCIO0JIb30BAHUA
(pu3uYecKUX 3HAHUH: 3aKOHOB
MEXaHHUKHU, TEPMOAUHAMHUKHU U
AIIEKTPOAUHAMHUKY B JHEPIETHUKE;
Pa3JINYHBIX BUJIOB DJIEKTPOMAarHUTHBIX
W3JIy4EHHUH ISl Pa3BUTHS Paauo U

Coo0bmenus, pu3ndecKkne TUKTAHTHI,
KOHTPOJIbHBIE pa0OTHI 110 BCEM TEMaM,
BOTIPOCHI K ITPAKTHICCKUM paboTam 1o
BCEM TEMaM.
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TEJIEKOMMYHUKAIMI, KBAHTOBON
(Gu3MKY B CO3MaHUH SIIEPHON
DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATDH ¥ HA OCHOBE
MOJYYEeHHbIX 3HAHUH
CAMOCTOSITEJIbHO OLIEHMBATH
nH(pOpMaIIo, COAEPIKAIIYIOCS B
coobmenusix CMU, Untepnere,
HAYYHO-TIOMYJISIPHBIX CTAThSIX.

Coo011eHus, JIOTHYECKHUE 3a1a4d 110
BCEM TEMAaM.

3HaHud

CMBICJI MOHSITHIA: Pu3nUecKoe
SIBJICHHE, TUTIOTE3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3aUMO/ICICTBHE,
AJIEKTPOMArHMTHOE T0JIe, BOJIHA,
$boTOH, aTOM, aTOMHOE SJIPO,
MOHU3UPYIOIINE U3TyUCHUS, TIJIaHeTa,
3Be3]1a, rajakTuka, Bcenennas;

dusnyeckre IMKTAaHTHI, IIOHSATUNHBIE
TECThI, KOHTPOJIbHBIE PAOOTHI, BOITPOCHI
K J1a00paToOpHBIM paboTaM IO BCEM
TEMaM.

cMbIcl  (GU3NYECKHX  BeJIHYHH:
CKOpOCTh, YCKOpEHHE, Macca, CHia,
UMIYJIbC, paboTa, MeXaHH4YecKas
SHEprusi,  BHYTPEHHSS  DHEPTuf,
a0CoOJIIOTHAasT TeMmIepaTypa, CpPeaHss
KUHETUYeCKass  DHEpPrus  4YacTHil
BEIIECTBA,  KOJUYECTBO  TEIUIOTHI,

DJIIEMEHTAPHBIN AIEKTPUYECKUM 3apsLT;

dusuyeckre JUKTAHThI, MOHATUHHBIC
TECThl, KOHTPOJIbHBIE paOOThI, aHATHU3
3aJ1a4 MO0 BCEM TEMAaM.

CMBICJI PU3NYECKUX 3aKOHOB
KJIACCUYECKON MEXaHUKH, BCEMUPHOTO
TSATOTEHUS, COXpaHEHUS YHEPTHH,
UMITYJIbCA M DJICKTPHUECKOTO 3apsija,
TEPMOJMHAMHUKH, dJICKTPOMArHUTHOM
UHIYKIMH, hoTodddexTa;

dusnyeckue JUKTAHThI, IIOHATHUMHBIC
TECThI, KOHTPOJIbHBIE Pa0OThI, BOMPOCHI
K MPAaKTUYECKUM paboTaM, aHAJIU3 3a/1a4
10 BCEM TEMaM.

BKJIA/l POCCHIICKHMX M 3aPYy0eKHBIX
Y4eHbIX, OKa3aBIIMX HauOOJbIIIEe
BJIMSIHUE HA pa3BUTUE (PUBHKH;

KonTponbHbie paboThl, BOMPOCH K
IpakTHYEeCKUM paboTam, aHaIHu3 3a7a4
110 BCEM TEMaM.
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BbJuaok «buojgorus»

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIE 3HAHMS)

DopMBbI U1 METObI
KOHTPOJISl M OLEHKH
pe3yJabTAaTOB 00y4YeHH sl

3HATH/TIOHUMATH

CMBICI TOHSTHU: CCTCCTBCHHOHay‘{HHﬁ METO

MO3HAaHMS, O€JOoK, Kartaiu3aTtop, (QEepMEeHT, KIETKa,

muddepennmanus kinerok, JJHK, Bupyc, Ouonoruueckas
ABOJIIOLINSA, OHOpa3zHOOOpa3ue, OpraHu3M, MOMYJISAIus,
sKOocucTeMa, brocdepa, SHTPOIHUS, CaMOOPTaHU3AIINS;

BKJIaJ] BEJIMKUX YYEHBIX B  (QOpMHUpOBaHUE
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

YyMETb IPUBOAUTH IPUMEPHl  DKCIIEPUMEHTOB
n(nau) HaOJI0IeHN M, 000CHOBBIBAOIIIHX:

KJIETOYHOE CTPOCHHUE IKUBBIX OPraHU3MOB, POJb
JJHK kak HocuTenss HAacleJCTBEHHONM HWH(OpMauu,
ABOJIIOLMIO JKUBOM IMPUPOJIBI, MPEBPALLICHUS SHEPIUU U
BEPOSATHOCTHBIA XapakTep IIPOLIECCOB B KUBOW U

HEXKUBOW  IIPUPOAE,  B3aUMOCBS3b  KOMIIOHEHTOB
DKOCUCTEMBI, BIIMSHUE JIESITEIbHOCTH YEJIOBEKa Ha
DKOCUCTEMBI;

OOBSICHATh TMPHUKIAJHOEC 3HAUCHHUE BaKHEHIIIMX
JTOCTHKEHUM B 00JacCTH €CTECTBCHHBIX HAyK JIJIS:
CO3/IaHUsI OMOTEXHOJOTHM, JICUCHHS HWHQPEKIIMOHHBIX
3a001eBaHUH, OXPaHBl OKPY KAIOIICH CPEIbI;

BBIJIBUTATh THUIIOTE3bl W Tpe[yiaraTb MYyTH WX
MIPOBEPKH, JieNnaTh BBIBO/IBI Ha OCHOBE
AKCIIEPUMEHTAILHBIX JaHHBIX, MPEICTABICHHBIX B BUIE
rpaduka, TabJIULBI WA JUArPAMMBIL;

paboTaTh C E€CTECTBEHHOHAYYHOM HH(OpMalUen,
conmepxkaiieiicss B coobmeHusix CMU, HWurepuer-
pecypcax, Hay4HO-IIOIYJIIPHOM JMTEpaType: BIIAJETh
METO/JAMM IIOMCKA, BBLACIATH CMBICIOBYIO OCHOBY M

OIOCHUBATL JOCTOBCPHOCTD I/IH(i)OpMaHI/II/I

Texylmui KOHTPOJIb B
dhopme:

— MPaKTHYECKUE
paboThI;

— CXEMBHI;

— rpadosioruueckue
KOHCIIEKTHI:

Pelenue cuTyarioHHbIX
3ajad;

3al0JIHEHUE TaOJIHIIbI,
paboTa C TEKCTOM
y4eOHHKa,
KOHTpPOJIbHAS paboTa
WHUBU Ty aTbHAS
pabora;
TECTUPOBAHHUE,

pedepaths
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Buaok «Xumus»

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIC 3HAHMS)

DopMBbI U METObI
KOHTPOJISl M OLIEHKH
pe3yJabTAaTOB 00y4YeHHsl

3HaTh - BaXHEWIIME XUMHUYECKUE TOHATHUSA: MOJIb,
MOJISIpHAs Macca, MOJISIPHbIA 00bEeM, PacTBOP, PACTBOPUTETb,
pPacCTBOPEHHOE  BEUIECTBO; OCHOBHBIE XMMHUYECKHE U
dbu3nyeckue CBOICTBA BOJABI, OCHOBHBIE HCTOYHHUKH
3arpsi3HEHUS] U CIIOCOOBI OUUCTKHU BOJIBI.

YMeTh HaxXoAuTh MAacCOBYIO JIOJIIO BEIEeCTBA B
pacTBOpE, COCTAaBIATh YPABHEHUS XUMHUUYECKUX pEaKIIHil,
MOATBEPAKAAIOIIUX CBOMCTBA BOJbI, YCTPAHSITh >KECTKOCTb
BOJIbl, OLICHUBATh KAYECTBO MUTHEBOM BOJIBI.

3HaTh XUMUYECKUM COCTaB BO3yXa, HA3BAHUS KUCIIOT U
HIEJI0YEH, TOHATHE TTOKa3aTeNb KUCIOTHOCTH pH, MexaHu3m
00pa3oBaHMs KUCJIOTHBIX TOXIEH, TII00aTbHbIE MPOOIEMbI
aTMoc(ephl.

YmeTs omnpenensat pH pacTBOpPOB; yMETh COCTaBIATH
YpaBHEHHUS XMMHYECKUX  PpEAKIUWA, MOATBEPKIAOUIAX
XAMUYECKUE CBOMCTBA KHUCJIOT W IIEJIOYEH; MPUMEHSITH
npaBwia O€30MacHOCTH MpU padoTe ¢ HEOPraHUYECKUMU
BEILIECTBAMHU;,  HCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS U
YMEHUS B IMPAKTAYECKOM JESITEIbHOCTU U IOBCEIHEBHOU
JKU3HU I DKOJIOTMYECKH TPAMOTHOTO IIOBEJICHUS B
OKpYy>Xalollleld CpeAe; OLEHKA BIUSHHUS XHUMHYECKOIO
3arpsi3HEHHS HA OpPraHu3M 4YeJOoBeKa W JIPYTHE JKUBBIC
OpraHu3Mbl

3HaTh 00mIyI0 (POpMYIly YIJIEBOJIOB, OEIKOB, KHUPOB,
MOHSATUE BUTAMUHBI, COACPKAHUE DJIEMEHTOB B OpPraHU3Me
YEJIOBEKA, 3HAYCHUE YTIIEBOAOB ISl YETOBEKA.

YMETh COCTaBJISATH MOJICKYJISIPHBIE U CTPYKTYpHBIC
dbopMyJibl yTIIEBOJIOB, CBOMCTBA OEIKOB, KUPOB, YTJIEBOJIOB,
BUTAMHUHOB, ONPEACNISITh COCTaB MPOAYKTOB MHUTaHUS,
Oe3omacHo paboTaTh C BeHIeCTBaMH B JabOpaTopHH,
OIIEHUBATh KaU4€CTBO MPOIYKTOB MUTAHUSI.

0e30macHoOro UCITOJIb30BaHUS MaTepuaioB U
XUMHUYECKUX BEIIECTB B OBITY;

OCO3HAHHBIX  JIMYHBIX  JIGUCTBUM IO  OXpaHe
OKPY>KaFOIIECH CPEIBI.

TecTtupoBanue
[IpakTueckue 3aHATHS
TBopueckue

VWHJIUBUY AJIbHBIEC 3aJaHUS

HccrnenoBatensckas pabora

JHomariasist pabota
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

JAEATEJBHOCTU CTYAEHTOB

Copneprxanue o0yueHUs

XapaKTepI/ICTI/IKa OCHOBHBIX BHUIAOB HACATCIILHOCTU CTYIACHTOB (Ha
YPOBHE YUEOHBIX ACHCTBUI)

OU3NKA

Bsenenue

PazButHe crnocoOHOCTEH SCHO W TOYHO H3JIaraTb CBOM MBICHIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS, BOCIPUHUMATH M
aHAJIM3UPOBATh MHEHHUS COOECENHUKOB, TpPHU3HABas IMPABO JIPYroro
yejloBeKka Ha HWHoe MHeHue. [IpuBeneHne mNpUMEPOB BIUSHUS
OTKPBITH B (U3MKE HA TMpOrpecc B TEXHUKE M TEXHOJIOTHH
MPOU3BOJCTBA

Mexanuka

Kunematuka

O3HakOMJIEHHE CO CIOCOOAMM OMHMCAHUSA MEXaHWYECKOTO JBUKCHMUS,
OCHOBHOHM 3ajadyeli MeXaHUKU. [3ydeHne OCHOBHBIX (PUINUECKUX
BEJIMYMH KUHEMAaTUKW: [EpPEMEUICHUsl, CKOPOCTH, YCKOPEHHMS.
HaGntoneHne  OTHOCHTENBHOCTM  MEXAHMYECKOTO  JIBUXKCHHS.
dopmyJIMpOBaHUE 3aKOHA CIIOXKEHHS ckopocteil. HccnenoBanue
PaBHOYCKOPEHHOI'O INpPSMOJIMHEHHOTO JBMWXKEHMs (Ha IpuMepe
CcBOOOJHOTO TAaJCHUS TEJlI) M PABHOMEPHOTO JBIDKEHUS Tejla [0
okpykHocTH. [loHMMaHNe CMbICIa OCHOBHBIX (PM3UYECKHX BEIUYMH,
XapaKTEPU3YIOLINX PABHOMEPHOE ABUKEHUE TEJA 110 OKPYKHOCTH

JnHnamuka

[ToHnMaHHe cCMBICIIAa TAaKUX (PU3UUECKUX MOJIENEH, KaK MaTepuallbHas
TOYKa, WHEpUHalbHas CUCTeMa oTcyera. M3Mmepenuwe maccsl Tena
pa3nuyHBIMH  criocoOamu. M3mepeHue cuil B3aMMOACWCTBUS Tell.
Beruncnenue 3HaYeHUs YCKOPEHHs TENl 10 WM3BECTHBIM 3HAYCHUAM
JNEUCTBYIOIUX CHJI U Macc Tell. YMEHHE Pa3anudarb CUIY TSKECTU U
Bec Tena. OObsICHEHWE U TPUBEAECHUE MPUMEPOB  SIBJICHUS
HeBecoMocTH. [IpuMeHeHre OCHOBHBIX MOHATUH, (JOPMYJ U 3aKOHOB
JUHAMMKU K PEIICHUIO 3aa4

3aKOHBI COXpaHEHUs B
MEXaHUKe

OOBsicHEHHE PEaKTHBHOTO JABMKEHHsSI Ha OCHOBE 3aKOHA COXPAaHEHHS
uMmnyinbca. [IpumMeHeHMe 3aKOHAa COXpaHEHUS MMILyJbca Ul
BBIYMCIICHUS] MU3MEHEHHHM CKOPOCTEH Tell IPU UX B3aUMOJIEHUCTBUSX.
Boruucnenue paGoThl CHII M U3MEHEHHS] KHHETHYECKOW HEPruu Telna.
Brluncnenue nmoTeHIManbHOM SHEPTUU TEl B TPABUTALIMOHHOM IIOJIE.
XapaKkTepuCTUKa TPOM3BOAMTEIBHOCTH MAIIWH M JBHUraTelIed C
UCIIOJIb30BAHUEM IOHATHSI MOLIHOCTH

OCHOBBI MOJIEKYJISIPHOM (PU3UKHU M TEPMOTUHAMUKHI

MonekynsipHast pu3uka

@opMynMpoOBaHUE OCHOBHBIX IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOW TeopuH. BhIMOIHEHHE 5SKCHEPUMEHTOB, CIIyKalluX
00OCHOBAHHEM MOJICKYJIIPHO-KUHETHYECKOH Teopuu. Halmonenue
OpOYHOBCKOTO JBWKEHUS U sBieHus mauddysun. OnpenerneHue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM HAa OCHOBAaHUU
YpaBHEHUsI COCTOSIHUSI HjaeanbHoro rasza. IlpencraBieHue B Buue
rpaduKa M30XOPHOTO, M300apHOTO M HM30TEPMHUUECKOTO IPOIECCOB.
Brruucnenue cpenHell KWHETUYECKOW SHEPTUH TEIUIOBOIO JBUKEHUS
MOJIEKYJl TI0O H3BECTHOM TeMmmeparype BeliecTBa. l3Mepenue
BJIQXKHOCTH BO3/yXa

TepMoaunamuka

DKCIepUMEHTAIbHOE HCCIIEJJOBAHME TEIJIOBBIX CBOICTB BEIIECTBA.
Pacyer konmdecTBa TEIUIOTHI, HEOOXOIUMOTO ISl OCYIICCTBICHHUS
mpoiiecca MpeBpalieHus BEIIeCTBa U3 OJHOTO arperaTHOrO COCTOSHUS
B Apyroe. Pacuer m3aMeHeHus BHYTpEHHEHl SHepruu Tei, paboThl U
MepeJaHHOr0 KOJIMYeCTBa TEIUIOTHI HA OCHOBAHWU TEPBOTO 3aKOHA
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TCPMOAUHAMUKHU. OOBbsicHEHNE IIPpUHIIUIIOB I[€I>'ICTBI/I5I TCIIJIOBBIX
MalIuH

OCHOBBI 2JIEKTPOIMHAMUKH

DJIEKTPOCTATHKA

Belunciienne cuin B3aMMOJEHCTBUS  TOYEYHBIX  AJIEKTPUYECKUX
3apsI0B. Brruucnenune HaIPSHKEHHOCTH 51 [oTeHuana
NMEKTPUYECKOTO IO OJHOTO M HECKOJIBKUX TOYEYHBIX 3apslOB.
N3mepenne pasHoctu noreHuuManoB. IlpuBenenue  mpumepos
IIPOBOJIHUKOB, JUAJIEKTPUKOB M  KOHJeHcaropoB. HaOmronenue
SBJICHUS. DJIEKTPOCTATUYECKONM HMHAYKLIUU U SBICHUSA NOJIApU3ALUN
JUDJIEKTPUKA, HAXOASAIIErOCs B JIEKTPUYECKOM I10JIE

TlocTosITHHBII TOK

W3mepenne MOIIHOCTH 3nekTpuueckoro toka. Msmepenune 3/IC u
BHYTPEHHETO COINPOTHBIICHUS MCTOYHHMKA Toka. COOp M HCHBITaHHE
SJICKTPHUYCCKUX Heﬂeﬁ C pPa3sjin4HbIM COCAWMHCHUCM IIPOBOAHUKOB,
pacyeT uX mapamMeTpoB

MaruutHOE 110J1€

HaGntoneHue neicTBUsS MAarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM,
KapTUHOK MarHUTHBIX nojed. GopMyaupoBaHue NPaBUila JIEBOU PyKH
JUIs ONpEICNICHUsT HampasieHHUs cuibl Ammepa. Beruuciienue cui,
JNCHCTBYIOIIMX HAa TMPOBOJAHUK C TOKOM B MArHUTHOM IIOJE,
OO0BsICHEHUE NPHUHIMIIA JCUCTBHS 3JeKTpojaBurarens. VccienoBaHue
SIBJICHUS DJICKTPOMArHUTHOW MHIYKIIMH

Konebanns u BOJIHEBI

MexaHuueckue KoJicOauus u
BOJIHBI

[IpuBenenue npuMepoB KoJeOaTeNbHBIX IBMKEeHUM. MccienoBanue
3aBUCUMOCTH Mepuoja KoieOaHUi MaTeMaTHYeCKOT0 MasTHUKA OT €ro
JUTMHBI, Macchbl M aMIUIUTYAbl Koiebanuil. OmnpeneneHue yCKOpeHUs
CBOOOJHOIO TAaJEHUs C MOMOIIBIO MAaTEeMaTH4YECKOr0 MasTHHUKA.
HaGntonenue xoneGanuii 3Bywamiero Ttena. IlpuBereHue 3HaueHUs
CKOPOCTH pAaCIpPOCTPAaHEHUs 3ByKa B pPa3JM4YHBIX Cpefax. YMEHHE
OOBSICHATB MCIIOJI30BAHKE YIBTPAa3BYKa B METUIIMHE

DJIEKTPOMAarHuTHHIE
KOJIcOaHUs U BOJTHBI

Habntoienue ocuusuiorpaMm rapMOHUYECKUX KOJIEOaHUI CUIIBbI TOKA B
nenu.  OOBSICHEHHWE  TPEBpAICHUS OHEPrUM B UACAITBLHOM
KojeOaTenbHOM KOHType. V3ydeHue ycTpoiicTBa M NpuUHIUNA
NencTBUA Tpancopmaropa. Amnanuz CXEMBbI nepeaadu
ANEKTPOdHEpPruu Ha Oojbline paccTosHud. [IpuBeneHue mpuUMepoB
BHUJIOB PAJUOCBS3U. 3HAKOMCTBO C YCTPONCTBaMH, BXOJSIIUMH B
cucteMmy paauocBsazu. OOcyxaeHne 0COOEHHOCTEH paclpoCTpaHEeHHUs
pPaJMOBOJIH

CBeTOBBIE BOJIHEI

[IpumeHeHne Ha MPaKTUKE 3aKOHOB OTPAKEHUS U MPEJIOMIIEHUS CBETa
pu peieHnu 3anad. Habnronenue sBiaeHus UGpakiuy v AUCIICPCHH
cBeTa. YMEHHE CTPOUTh H300paXEHUs TNPEIMETOB, JlaBacMbIC
JIMH3aMU. PacueT onTudyecKoi CHUIILI TUH3EI

DJIEMEHTHI KBAaHTOBOU (pU3UKH

KBaunToBBIE CBOMCTBA CBETA

Habmtonenue dotosnexkrpuueckoro 3¢gpdexra. Pacuer makcumanbHOR
KHHETHYECKOM YHEPTUU AJIEKTPOHOB TIpH hoTodrdhdexTe

duzuka aroma

dopmynupoBanue mnoctynaroB bopa. Habmionenue nuHeWyaToro u
HEMPEPBIBHOTO  CIEKTPOB. PacyeT 4YacTOTel M JUIMHBI  BOJIHBI
HCITyCKAeMOI0 CBETa IPU IEPEXOAE aToMa U3 OJHOIO CTAllMOHAPHOIO
cocTosiHus B ipyroe. OO0bsiCHEHHE IPUHIIMIIA AeMCTBUSI J1a3epa

®du3uKa aTOMHOTO /1pa U
3JIGM€HTapHBIX qacTun

HaGmonenne  tpekoB  anbda-yactuiy B  Kamepe Buibcona.
Perucrpanus saepHbIX M3Iy4EHHMM C MOMOINBIO cYeTddKa ['edrepa.
Pacyer osHeprum cBsa3m atoMHBIX saep. [loHMMaHue LEHHOCTH
HAYYHOTO MO3HAHMS MHpa HE BOOOIIE JJIs 4eJIOBEYEeCTBA B IIEJIOM, a
IUIL KaKIOro 00y4Yarolerocs JIMYHO, IEHHOCTH OBJAJCHHUSI METOJ0M
HAay4YHOTO TMO3HAHUS JUId JOCTH)KEHHUs yclexa B JII0OOM BHJE
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| IIPAKTUYECKOU 1EATEIbHOCTH

Bcenennas u ee dBoIIONUA

CtpoeHue u pa3BUTHE
Bcenennon

OOBsicHeHHEe MOZIeNH paciuupsoneiics Beenennoi

XUMUA

Bsenenue

PackpbiTHe BKIIaga XUMUYECKOM KapTUHBI MHpa B  EIUHYIO
€CTECTBCHHOHAYUYHYI0 KapTHMHY MHpa. XapaKTepUCTHKAa XMUMHH Kak
MIPOU3BOIMTENILHON CHIIBI 00IIeCTBA

Baxueiinme xuMudeckue
IIOHATHUSA

YMeHue gaTh  OmpefeNieHue U ONEpUpOBaTh  CIEIYIONIMMHU
XUMUYECKUMHU TIOHSATHSMHU: «BEIIECTBO», «XUMHUYECKUH 3JIEMEHTY,
«aTomM», «MOJIEKYJa», «OTHOCUTENbHBIE aTOMHAs U MOJIEKYJISIpHAs
Macchl», «HOH», «aJUIOTPOIHUS», «U30TOIBDY, «XUMHUYECKas CBS3bY,
«AJIEKTPOOTPULIATENILHOCTDY, «BAJIEGHTHOCTbY», «CTENEHb OKHCIICHUS»,
«MOIIbY», «MOJISIpHAsi Macca», «MOJSIPHBIM 00beM Tra3000pa3HbIX
BEUIECTB»,  «BEIIECTBA  MOJIEKYJSIPHOTO U HEMOJEKYJSIPHOTO
CTPOCHMS»,  «PacTBOPBI»,  «IJIEKTPOJUT U  HEIIEKTPOJIUTY,
«QIEKTPOIUTUYECKAS JUCCOLIAAIUSY, «OKHCITUTEIb u
BOCCTAHOBUTENb», «OKHUCIEHHUE M BOCCTAaHOBIJIEHHUE», «CKOPOCTb
XUMHUYECKON pEaKINn», «XUMHYECKOE DPABHOBECHE», «YTJIEPOJIHBIH
CKeJIeT», «(DYHKIIMOHAIbHAS TPYIIa», KA30MEPHsDY

OCHOBHBIE 3aKOHBI XUMHH

®opMyJIMpOBaHUE 3aKOHOB  COXPaHEHHUS] MAacChl BELIECTB U
IIOCTOSHCTBA ~ COCTaBa  BEIUECTB.  YCTAaHOBIICHUE  IPUYMHHO-
CIEACTBEHHOM CBA3M MEXKIY COACP)KAHUEM OSTHUX 3aKOHOB U
HamMCaHUEeM XUMHUYeCKuX Qop- Myn © ypaBHeHHH. PackpeiTue
(U3UYECKOTO  CMbICIa CHMBOJUKH  [lepuomuueckoit  TaOIUITHI
xumudeckux snemeHtoB JI. M. MenneneeBa (HOMEpPOB 3IIEMEHTA,
Mepuoia, TPYNIbl) U YCTAaHOBJIEHUE MPUYUHHO-CIICJICTBEHHON CBSI3H
ME¥XKJly CTPOCHUEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOMCTB
AJIEMEHTOB W 00pa30BaHHBIX MMHU BEIIECTB B MEpPUOJAX M TPYIIIax.
XapakTepucTuKa 3JIEMEHTOB MaJIbIX MEPUOJOB IO UX IMOJOKEHUIO B
ITepuonuueckoit cucreme JI. . Mengeneena

OCHOBHBIE TEOPUH XUMUHI

YcraHoBiEHUE 3aBUCUMOCTH CBOWCTB XMUMHYECKHX BEIIECTB OT
CTpPOCHHMSI aTOMOB OOpa3yloUIMX HX XUMHYECKHUX 3IIEMEHTOB.
XapakTepUCTUKAa BAKHEUIINX TUIIOB XUMHUYECKMX CBSI3eM U
OTHOCUTENIbHOCTH 3TON Tumnosoruu. OObsICHEHHE 3aBUCHMOCTH
CBOMCTB BEILECTB OT HUX COCTaBa MU CTPOCHHS KPUCTAIMYECKHX
pemietok.  DOpMynIMpOBaHME  OCHOBHBIX  MOJIOKEHUM  TEOpPUHU
AIEKTPOJUTUYECKON JMCCOLUMALMA U XaPAKTEPUCTUKA B CBETE ATOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHWYECKHX COCAMHEHUHU.
@opMyIHpPOBAHHE OCHOBHBIX TIOJIOXKEHUH TEOPUU XHUMUUYECKOTO
CTPOEHHUsI OPraHUYECKUX COEIMHEHUHN U XapaKTepUCTUKA B CBETE ITOU
TEOPUHU CBOWCTB BAXXHEUILIUX MPEICTABUTENICH OCHOBHBIX KJIACCOB
OPraHN4YeCKUX COCTMHEHUHN

Bakueiue BemiecTsa u
MaTepUalIbl

XapakTepucTuka CTPOCHHUS aTOMOB M KPHUCTAJJIOB U Ha 3TOM OCHOBE
00X PU3NYECKUX U XUMUYECKUX CBOMCTB METAIJIOB M HEMETAIIJIOB.
XapakTepUCTUKa COCTaBa, CTPOEHUS, CBOWCTB, IIOIY4Y€HUS U
NPUMEHEHUE BAXKHEHUIIUX HEMETAUIOB. XapaKTepHUCTUKa COCTaBa,
CTPOEHHUSI U OOIIMX CBOMCTB Ba)XKHEHIIMX KJIACCOB HEOPraHMYECKUX
coenuHenui. Ommcanye cocTaBa M CBOMCTB  Ba)KHEHIIIHNX
MpeACTaBUTENECH OpraHUYEeCKUX COCIMHEHHI: METaHola M 3TaHOoJa,
CIIOXKHBIX A(QHUPOB, JXKUPOB, MBI, KapOOHOBBIX KHUCIOT (YKCYyCHOM
KHCIIOTBI), MOHOCAaXapu0B (TJIOKO3bI), IHcCaxapuyioB (caxaposbl),
MmoJMcaxapuaoB (Kpaxmajga W IEJUTFOJI03bI), aMHUHOKHUCIIOT, OCIIKOB,
MCKYCCTBEHHBIX U CUHTETHYECKUX MOJUMEPOB
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XUMHYECKUH SI3BIK U
CHMBOJIHKA

Hcnonb3oBanne B yueOHOH M TPOQPEeCcCHOHATBHON JAEATEIbHOCTH
XMMHUYECKMX TEPMUHOB U CHMBOJMKH. Ha3piBaHWE W3y4eHHBIX
BEIIECTB 10 TPUBHAJIBHONW WM MEXKIyHAPOJHOH HOMEHKIAType U
OTpaXEHHE COCTaBa JITHX COCAMHEHHH C TIOMOINBI0 XHUMHUYECKUX
dopmyn. OTpaxkeHne XMMAYECKUX MPOIIECCOB C MMOMOIIBIO YPaBHEHHH
XUMHYECKUX PEaKIun

XUMHUYECKUE PEAKIIUU

OOBsicHEHHE CYIIHOCTH XUMHUYECKHX TporeccoB. Kimaccudukarms
XMMHUYECKHX PEaKIHH 10 Pa3IMIHbIM IPH3HAKAM

XUMHAYECKUN IKCIIEPUMEHT

BrinonHeHne XUMHYECKOTO OKCIICPUMCHTA B IMMOJIHOM COOTBCTCTBHUU C
npaBujiaMy TeXHUKH Oe3omacHocTu. Habmronenue, GuUKCUpOBaHHE H
OIHMCAaHUE PE3YIbTATOB MMPOBEIECHHOTO SKCIIEPUMEHTA

Xumudeckast nHGopmanus

[IpoBeeHne caMOCTOSTENFHOTO MTOMCKA XUMHUYECKOW WH(pOpPMAIUU C
UCIOJIb30BAHUEM  PA3NIMYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISPHBIX
W3IaHWM, KOMITBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HMuTepHeTa);
UCTOJb30BAHNE KOMIIBIOTEPHBIX TEXHOJOTUH Uit 00paboTKH U
nepeaayd  XUMHYECKOW WH(POpPMAlMM H €€ TMPEICTaBICHUS B
pa3nuyHbIX hopmax

[TpodunsHOE 1
po(hecCHOHATEHO 3HAUUMOE
coiepKkaHue

OOBsiICHEHHE XUMHUYECKUX SIBIICHUH, TIPOUCXOISIINX B IPUPOE, OBITY
1 Ha MMPOU3BOACTBC. COGHIOI[GHI/IG IMpaBUJI 5KOJOTHYCCKU T'PpaMOTHOI'O
MOBEJICHUsSI B OKpyxaromieil cpene. OleHKa BIMSHHUS XHUMHUYECKOTO
3arpsi3HEHUs] OKPY)KAIOIIEeH Cpeabl Ha OPraHW3M YeJOBEKa W JPYTHE
)uBbIe opraHu3Mbl. CoOmroieHre TpaBuil 0€30MacHOr0 O0paIIeHus ¢
roproynmMu n TOKCUYHBIMHU BCIICCTBaAMU, HaGOpaTOpHBIM
obopynoBanueM. Kputudeckas omeHKa TOCTOBEPHOCTH XHMHYECKOM
uHOpMaLNH, IOCTYHAIONIEH U3 pa3HbIX HCTOYHUKOB

BHNOJIOI'A

buonorus — coBOKynmHOCTh
HAyK O KMBOH IPUPOJIE.
MeTonabl Hay4YHOTO MO3HAHUS
B OMOJIOTHHU

3HAaKOMCTBO C OOBEKTaMH H3y4yeHHs Ouosiorud. BelsBienue poiu
Oouonoru B (OPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U MIPAKTUUECKON IEATEIIbHOCTH JTHOIeH

Knerka

3HAaKOMCTBO € KJIETOYHOM TEOpUEH CTPOCHUSI OpraHu3MoB. [lonyuenue
NpEACTABJICHUA O POJIKM OPraHUYCCKHUX W HCOPTaHWYCCKUX BCUICCTB B
KJIeTKe. 3HaHUWE CTPOCHMSI KIETOK IO pe3yJbTaTaM paboThl €O
CBCTOBBIM MHUKPOCKOIIOM. YMeHHne ONnUChHIBAThH MUKpPOIIpCapaThbl
KJIETOK PacTEHHMI. YMEHUE CpaBHUBATh CTPOEHUE KJIETOK PACTEHHUUN U
JKMBOTHBIX 1O TOTOBBIM MUKpPOIIpCIIapaTam

Opranusm

3HaHWE OCHOBHBIX CIIOCOOOB pPa3MHOXKEHHUS OpPTaHU3MOB, CTaJIHH
OHTOr€HE3a Ha MpPUMEpPE YelIOBeKa. 3HAHHME MPUYMH, BBI3BIBAIOIINX
HapylIeHWsT B Pa3BUTHUM OPraHU3MOB. YMEHHE I0JIb30BaThCS
FEHETUYECKOM TEPMHUHOJIOTUEN U CHUMBOJMKOM, peliaTh MPOCTEUIINE
reHeTHYECKUE 3aJadyd. 3HaHue OCOOEHHOCTEN HACIEICTBEHHOU U
HEHACJICJICTBEHHOW HW3MEHUYMBOCTH M WX OHOJOTHYECKOH pOIH B
SBOJIFOLIUN KUBOTO

Bun

YMeHue aHaau3upoBaTh M OLCHMBATh pPa3JIMYHBIE TMIIOTE3BI
MPOUCXOKACHUS >KU3HU Ha 3emie. YMEHHE IMPOBOAUTH OINHUCAHUE
ocoleil omgHoro Buja mo MopdoyiornyeckoMy Kpurepuio. Pa3zButue
CIIOCOOHOCTEM SICHO M TOYHO H3JaraTb CBOM MBbICIH, JIOTMYECKH
00OCHOBBIBaTh CBOIO TOUKY 3PEHHMS, BOCIIPHHUMATh U aHAJTU3UPOBAThH
MHEHMsI COOECeTHUKOB, IPU3HABAs IPAaBO JPYroro 4yejioBeka Ha MHOE
MHEHHUE. YMEHHUE 10Ka3bIBaTh POACTBO YEJIOBEKA M MIIEKOIMHUTAIOIINX,
OOIIIHOCTh U PaBEHCTBO YEJIOBEUECKUX pac

OKOCHUCTEMEI

3HaHUE OCHOBHEIX DJKOJIOTHYCCKUX (baKTOpOB U HX BIMAHUA Ha
OpraHn3MblI. 3HaHHE OTINYUTEIIHLHBIX IMPHU3HAKOB HCKYCCTBCHHBIX

26




coo01IecTB — arposkocucteM. [lomydeHue mpejcTaBleHUsS O CXEMe
HKOCHCTEMBI Ha mpuMmepe Ouocdepbl. JleMOHCTpanus yMeHUs
MOCTAHOBKH IIEJIEH  JeSATeThbHOCTH, ITUIAHUPOBAaHWE COOCTBEHHOMN
NEeSTeNbHOCTH JJI JTOCTH)KCHUS TIOCTABICHHBIX IEeH, MPeIBUICHHS
BO3MOXKHBIX ~ pPE3yJbTaTOB  3TUX  JICHCTBHIA, OpraHu3aIH
CAMOKOHTPOJISI M OLEHKH TIONyYeHHBIX pe3ynbratoB. OOyueHue
COOJTIOJICHHIO TIPABHJT TIOBEACHUS B IPUPO/IE, OEPEKHOMY OTHOIICHHIO
K OHONOTHYECKUM OO0BEKTaM (pacTeHHUSM U IHKHUBOTHBIM H HUX
coO0IIeCTBaM) M X OXpaHe

Bonpocwi k 3auemy no oucyunaune « Konyenyuu cospemennozo
ecmecmeo3HaAHUA»
Duszuxa

Mexanuxa

1.

ook wn

Mexanundeckoe nBmxkeHre. OTHOCUTENBHOCTD JBHKEHUs. CUcTeMa oTcyeTa.
Marepuanbnas Touka. Tpaekropus. IlyTe u nepememenne. CKOpoCTs.
Yckopenue. PaBHOMEpPHOE U PaBHOYCKOPEHHOE JIBUKEHUE.

Buabl ABMKEHUS U UX XapaKTEPUCTUKH.

3akoHsl HproToHA.

3akoH BceMupHoOro tsrorenus. Cuia tshxectu. Bec tena. HeBecomocTs.

Cuna tpenus. Cuna ynpyroctu. Bec tena. HeBecoMoCTb.

Nmiynsce Tena. 3aKk0H COXpaHeHHs umMnyJibea. [IposiBieHue 3akoHa coXxpaHeHus
UMITyJIbCa B IPUPOJIE U €r0 UCIIOIb30BAHNUE B TEXHUKE.

DHeprus. 3aKOH COXPAaHEHHUS YJHEPTUH.

Monexviapnas dhuzuxa

1.

2.

OnbITHOE 000CHOBAaHKE OCHOBHBIX MOJIOKEHUI MOJIEKYJISIPHO-KMHETHYECKOM
teopuu (MKT) ctpoenus BemiecTsa.

ArperatHble COCTOSIHUA BelllecTBa. TemMiepaTrypa

Pabora B TepMoiiHaMuKe, BHYTpEeHHSs1 SHeprus. [1epBbiii 3aKkoH
TEPMOJMHAMUKH.

BTopoii 3aKk0H TepMOAUHAMUKH.

INneKkmpoouHamuKa

NGk E

DnekTpudeckuii 3aps. 3akoH Kynona.

DIEKTPOCTATUYECKOE TIOJIE.

DIIeKTpUUECKHil TOK. 3akoH Oma 1Sl ydacTKa LEeTH.

DJIEKTPUYECKHUI TOK B pa3JIMUHBIX Cpelax.

MaruauTtHoe nose. /[encTBue MarHuTHOTO ITOJIS.

Marnautsblid notok. [IpaBumno JIenua. 3akoH 31E€KTPOMarHuTHOM UHIYKIIUH.
DJIEKTPOMArHUTHBIE BOJIHBI.

Keanumosas guzuxa
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1. ®oroaddext u ero 3aKoHbl. YpaBHeHUEe DiHIITEHHA 11 HoTodhDekTa u
nocrosinHas [lnanka. [Ipumenenue ¢potorddexra B TEXHUKE.
[IpencraBiieHnst O CTPOEHUH aTOMA.

®du3rKa aTOMHOTO SA1pa.

PagnoakTuBHOCTE.

SnepHas sHepreTuka.

aOrowN

Kocmonoeus
1. CtpoeHue COJIHEUHON CUCTEMBI
2. CTpyKTypa BCEICHHOM
3. Tanaxtuku. Buasl rajakTuk.

buonocusn
[IpeacraBnenue o KU3HU B COBPEMEHHOM €CTECTBO3HAHUMU.
Krnerka xak sjnemMeHTapHas € IMHUIIA KUBOTO.
Monexyna JIHK — Hocutens HaciaeacTBEHHOM HHPOPMAIIUH.
OOMeH BelecTB U MPEBPAILCEHUE SHEPTUH B KIIETKE.
CTpyKTypHBIE YPOBHU OpraHU3AINH KUBOW MaTEPUU.
DBOJIOLMS )KUBOTO MUPa HA 3eMIIE.
3aKOHOMEPHOCTH HACIIEICTBEHHOCTH.
3aKOHOMEPHOCTH U3MEHYMBOCTH.
. EcrectBenHsblIit 0TOOP.
10 TkaHu, OpraHbl ¥ CHCTEMBI OPTAaHOB YETIOBEKA.
11. ITumeBapuTenbHas CUCTEMA JIbIXaTebHAsA CUCTEMA.
12. Cucrtema onopsl U JBUKCHHUS.
13.BriaenurenpHas cucTeMa.
14. KpoBeHocHast mtuMdaTrudeckasi CACTEMBI.
15.UmmyHHas cuctema.
16. IlonmoBas cucrema.
17. HepBHas u 2HAOKPUHHAS CHCTEMA.
18. buocdepa.
19. Bausiaue ¢GhakTOpoB OKpyKalolel cpelbl Ha YelloBeKka. BimsHue denmoBeka Ha
OKPYKAIOIIyIO CpeLy.
20. OCHOBBI pPallMOHAIEHOTO MPUPOOTIOIH30BAHMUS.

CoNoaRrLDE

Xumus
. BBenenue. Bona. CBoiicTBa.
. Boma xak pactBopurenb. PacTBOpEI.
. Boagnsie pecypcel 3emiu. KauecTBo BOABI.
. 3arpsI3HUTEININ BOABI DKOJIOTUYECKUE TTOCIEACTBUS 3arpsI3HEHUS TPUPOAHBIX BOJ.
. XUMUYECKHE MPOIIeCcChl B aTMocdepe 3arpsisHeHne atMocepbl U €ro UCTOYHUKH.
. Kucimorasle noxxau. KuciaoTsl 1 mienoun.
. XMMHUYECKHE DJIEMEHTHI B OpTaHU3ME YEI0BEKa.
. OCHOBHBIE KU3HEHHO HEOOXOAUMBIE COEIUHEHHUS: OCIIKU.
. OCHOBHBIE JKU3HEHHO HEOOXOIUMBIE COSTUHEHUS: YTIICBOJIBI.
10. OcHoOBHBIE )XH3HEHHO HEOOXOIUMbBIC COCTUHECHUS . KUPBI.
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11. OcHOBHBIE JKU3HEHHO HEOOXOIUMBIE COEINHEHNS: BUTAMUHEL.
12. XumMus 1 noBCceIHEBHAS KU3Hb YEJIIOBEKA.

IIpumepHsbie TeMbl pedepaToB (I0KJIAI0B), MHIUBUAYAJIbHBIX IPOEKTOB

Martepusi, GopMbI €€ IBHUKEHHS U CYLIECTBOBAHUS.
ITepsbiit pycckuit akagemMuxk M. B. JIoMoHOCOB.
HckyccTBO U npoLiece MO3HaHUs.
@Pu3uKa U My3bIKaJIbHOE UCKYCCTBO.
[{BeToMy3bIKA.
@Pu3uKa B COBPEMEHHOM LIUPKE.

7. ®u3nyecKue METOJAbl UCCIEAOBAHUS TMAMSTHUKOB UCTOPUHM, APXUTEKTYpPbl MU
IIPOU3BEICHUI UCKYCCTBA.

8. HayuHo-TexHHUYeCKHil mporpecc U MpoOIeMbl SKOJIOTHH.

9. buorexHoJOTHS U TeHHAsI MHXKEHEpHUs — TexHojoruu X XI Beka.

10. HanotexHoyiorusi Kak TPUOPUTETHOE HAMPABICHUE PA3BUTUS HAyKd U
npousBoacTBa B Poccuiickon denepannu.

11. CxopocTb pacpOCTpaHEHUs AIEKTPOMATHUTHBIX B3aUMOIEHCTBUH.

12. KongeHcatopsl. DneKTpoeMKOCTb. [[prMeHeHrne KOHAEHCaTOPOB.

13. CBepXmpoBOANMOCTH U €€ TPUMEHEHHE.

14. DnekTpoHHO-Ty4YeBas TpyOKa.

15. Ilna3zma

16. DnekTpocTaThKa: MoJib3a U BPE.

17. DnexTpuyeckuil TOK B IPUPOAE U TEXHUKE (ITPOSIBJICHUE U IPUMEHEHHUE).

18. MosHus 1 crmocoObl 3alUThI OT HEE.

19. MaruuTtHOe 1oJie B IPUPOJIE U TEXHUKE U CIIOCOOBI 3aIIUTHI OT HETO.

20. DnekTpoMarHeTu3M M eKTpoauHaMuka: X. Opcren, A. Amrmep.

21. Hayunsrit noasur M. ®apanes.

22. Co3iaHue TEOpHUH DJIEKTPOMArHUTHOTO TMOJS U OTKPBITUE 3JIEKTPOMArHUTHBIX
BoJIH: [[. MakcBemn u I'. I'epi.

23. Bunp! nznyuenus. Mcrounuku ceera.

24. CriekTpbl U CIEKTPaTbHBIA aHAIN3.

25. I1Ikana 3JeKTpOMarHUTHBIX U3ITyUYEHUH.

26. Mexanndeckue KoieOanus: 00Ie XapaKTePUCTUKH.

27. Bunbl MasSTHUKOB U UX TIPUMEHEHHE HA MPAKTHKE.

28. IlpeBpaiienre >HEPTUM MPU TAPMOHUYECKUX MEXAHUYECKUX KoseOaHusx (Ha

ogkowdE

IPUMEDE).

29. BoiHyXJIeHHbIE MeXaHuueckue koisiebanusi. Peszonanc. IlpumeHenue Ha
IpaKTUKeE.

30. DnexkTpomMarHuTHbeIE Kojebanus. Pe3onanc (1ooKUTENIbHBIC U OTPUIIATEIbLHbIE
CTOPOHBI).

31. [IpousBoAcCTBO, Mepeaada U UCTI0JIb30BAHUE DJICKTPUIECKON SHEPTHH.

32. BonHbl: BUABI U OOUIME XaPAKTEPUCTUKH.

33. Mexanudeckue BOJIHBI B TMPUPOJIE U TEXHHUKE (HANpPUMEp, Pa3IUYHbIC BUIIBI
BOJIH (IlyHaMH) | T.T.J., 9aCbl C MASTHUKOM H T.1I.).

34. 3ByKOBBIC BOJIHBI M KX XapaKTepUCTUKA (TeMOp, TPOMKOCTH U T.1I.)
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35. Uzobperenne paauo. [IpuHiun paauocsssu.

36. [IpumeHeHne >IeKTPOMArHUTHBIX BOJH (HAMpUMEpP: PaauoJIOKaIus, CPEeIcTBa
CBSI3M, TEJIEBUACHUE U T.JI.)

37. OxpaHa OKpY’KaroIIe cpeibl OT XMMHYECKOTO 3arpS3HEHUS.

38. PacTBOpHBI BOKpYT HAC.

39. YcTpaHeHHEe )KeCTKOCTH BOIBI Ha MMPOMBIIIICHHBIX TIPEATIPUATHSX.

40. Ucropusi BOBHUKHOBEHHS M Pa3BUTHUS OPTaHUYCCKON XHMHUH.

41. YrneBoJbl U UX pOJib B AKUBOU MPUPOJIE.

42. Kupsl Kak IPOIYKT MUTAHUS U XUMUYIECKOE CBIPBE.

43. HexBaTka TIpoIOBOJIBCTBHS Kak rio0aabHas MpooOiieMa YeTOBEYSCTBA U IIYTH €€
perieHusl.

44. CpeacTtBa TUTHEHBI Ha OCHOBE  KHCIOPOJCOJEpKAIIUX  OPraHUYECKUX
COCIUHEHUN.

45. CUHTETHYECKHE MOIOIIINE CPEJICTBA: TJOCTOMHCTBA U HEJIOCTATKHU.

46. lepuuut Oenka B TMHINEBBIX NPOJAYKTAX M €ro MPEojOoJieHHEe B pamMKax
rJ100aJIbHON TTPOJIOBOJILCTBEHHOM MPOTPAMMBI.

47. B. U. BepHanckuii u ero yueHue o 6uocdepe.

48. Uctopus u pa3BUTHE 3HAHUM O KIIETKE.

49. Okpyxaroiias 4ejJoBeKa cpefia U €€ KOMIOHCHTBI: pPa3INYHbIC BTl HA OJTHY
npo0iemy.

50. [Momymsamust Kak eTuHUIIA OMOJTIOTUUECKON YBOJTFOIHH.

51. [Momynsiuust Kak KOJIOTHYECKasi €IMHUIIA.

52. CoBpeMeHHbIE B3IIISAbI HA OMOJIOTHUECKYIO YBOJIOLIHIO.

53. CoBpeMeHHbIE B3TIISABI HA TPOUCXOXKICHUE YEIOBEKA: CTOJKHOBCHIE MHEHUIA.

54. CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS KIETKH.

55. Cpenpl 00MTaHUS OPraHU3MOB: MPUUUHBI pa3HO00pa3Hsl.
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5. JUCT UBSMEHEHHWI U JOITOJIHEHU, BHECEHHBIX B PABOUYYIO
IHPOI'PAMMY

No HN3MCHCHUA, JaTa H3BMCHCHU A, Ne CTpaHHUIbl C U'BMCHCHUEM

bbLIIO CTAJIO

OcHoBaHue:

HOI[HI/ICB JInna BHCCIICTIO NU3MCHCHMUA
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