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1. IACIIOPT PABOYEN ITPOI'PAMMBI

1.1. O6sacTh NPUMEHEHHUS TPOrPAMMBI

Pabouass mporpamma yueOHO¥M mucuummummabl [1]1.03 EcTecTBO3HAaHHWE BXOIUT B COCTaB
MpOrpaMMbl MOATOTOBKH CIICLIUATMCTOB CPETHET0 3BEHA B COOTBETCTBUU C (enepalbHBIM
roCcy/1apCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CpEIHEro MpodeccruoHaNbHOIO 00pa30BaHUS
no cnenuanbHocTu 09.02.04 MHpopManmoHHbIe CUCTEMBI (TI0 OTPACIISIM).

1.2. MecTro IMCHHUIUIMHBI B  CTPYKTYpe OCHOBHOW mNpo(ecCHOHAIBLHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI

VYueonas mucuurummaa [1J].03 EcrecTBo3HaHue BXOIUT B 0011e00pa30oBaTeIbHBINA ITUKII B
pazmen TpO(GUIBHBIX  TUCIHUTUIMH yu4eOHOro IIaHa mo cnenuansHocT  09.02.04
NudopmanmonHbie cHCTeMBI (TI0 OTPACIIsIM).

1.3. Hean ® 3aga4M JMCHMILVIMHBI — TpeOOBaHMS K Ppe3yJbTaTaM OCBOCHHS

AUCHUTLTUHBI

Conepxxanne mnporpammbl [IJ[.03EctecTBO3HaHMe HampaBiIe€HO Ha JOCTHXKCHHE
CIEAYIOUIUX LeJIei:
- OCBOGHHME 3HAHUH O COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHE MHpa M METOoAax
€CTECTBEHHbIX HAayK; 3HAKOMCTBO C Hauboyiee BaXHBIMU UACSIMH U JIOCTH)KEHUSMU
€CTECTBO3HAHMSI, OKA3aBIIMMH OTIPEACIISIONISe BIUSHUE HA Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;
- OBJIAJEHUE YMEHHUSIMH MPUMEHITh IOJydYeHHbIE 3HAHUS [UIs1 OOBSCHEHUS SIBJICHUMN
OKPYKAIOIIET0 MUPA, BOCIPUATHS WH(DOPMALNUA €CTECTBEHHO-HAYYHOTO U MPOECCHOHATHHO
3HAYUMOTO COJIEp)KaHUS; pa3BUTHE WHTEUIEKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOJI¢ TPOBEICHUS MPOCTEHINUX HCCIEAOBAHNN, aHAIN3a SBJICHHUIA,
BOCTIPUATHS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON HH(OpMaIUy;
- BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHHOU MPUPOJBI U UCTIOIB30BaAHUS
JOCTHKEHUI €CTeCTBEHHBIX HaYK JUIs pa3BUTHS LMBUIN3ALMHU U MTOBBIIICHUS Ka4yecTBa KU3HH;
- TPUMEHEHHE €CTECTBCHHO-HAYYHBIX 3HAaHUH B MNPO(PECCHOHAIBHON EATEIBHOCTH U
MOBCEIHEBHOM KHU3HU Jid obOecrieuyeHus: Oe30MacHOCTH >KM3HEAEATEIbHOCTH; TIPaMOTHOTO
UCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbI 3/I0POBBS, OKPYKAIOIIEH CPEIbL.
OcBoenue conepkanus yuyeOHOU AucuUILIMHBI «EcTecTBO3HaHME» OOecrneurnBaeT JAOCTH)KEHUE
00y4JaIOIMUMUCS CIEAYIONUX PE3yIbTaTOB:
JIMYHOCTHBIX:
—YCTOWYUBBIA MHTEPEC K HMCTOPUU U JOCTHIKCHHUSIM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPAOCTH 32 POCCUIICKHE €CTECTBEHHbIE HaYKU;
—TOTOBHOCTh K TPOJODKEHUIO 00pa3oBaHHWs, MOBBIIMICHUIO KBaIM(UKAMK B H30paHHON
npodeccuoHaNbHOM NeATEIbHOCTH C UCIIOJIb30BAaHNEM 3HAHUM B 001aCTH €CTECTBEHHBIX HAYK;
—00BEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIMH B OOJACTH €CTECTBEHHBIX HAyK s
yeloBeKa M O0O0IlecTBa, YMEHHE MHCIONb30BaTh TEXHOJOTHMYECKHE JOCTHXKEHHs B oO0jacTu
GU3KUKY, XUMHH, OMOJOTHH JUISl MOBBIMICHUS COOCTBEHHOTO WHTEIICKTYalbHOTO PAa3BUTHUS B
BBIOpAaHHOU PO ECCUOHAIBHON JIEATEIbHOCTH;
—yYMEHHUE MPOAHATU3UPOBATh TEXHOTEHHBIC MOCIEACTBHS IJIsl OKPYKAIOIIEH Cpellbl, OBITOBOU U
IIPOU3BOJICTBEHHON JESTELHOCTH YEIIOBEKA;
—TOTOBHOCTh CaMOCTOSITEIbHO JOOBIBAaTh HOBBIC JIJISI CeOsl €CTECTBEHHO-HAy4YHBIC 3HAHUS C
HCIIOJIb30BaHUEM JJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(OpMaLUK;
—YMEHHUE YNIPAaBISATh CBOCH MO3HABATEIBHOHN NEATENBHOCTHIO, MMPOBOJUTH CaMOOIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
—YMEHHUE BBICTPAMBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHSI B KOMAaHJIE IO PEIICHUI0 OOIIUX
3aja4 B 00JJaCTH €CTECTBO3HAHUS;
MeTanpeaMeTHbIX:
—OBJIaJICHHE YMEHHSMU U HAaBBbIKAMU DPA3JIMYHBIX BHUAOB TO3HABATENBLHOW IESATENBHOCTH IS
W3YYCHHUS Pa3HBIX CTOPOH OKPY)KAIOIIETO €CTECTBEHHOTO MUPA;



—MpUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJIOJCHMS, HAYYHOTO SKCHEPUMEHTA) IS
M3YYEHHUs PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KApTHUHBI MUpPa, C KOTOPHIMH BO3HUKAET
HE00XO0/IMMOCTh CTAJIKUBAThCA B PO ecCHOHATIBLHOM cdepe;

—YMEHHE OINpPEAEIATh NN U 3a/1a4M IeATeIbHOCTH, BRIOUPATh CPEACTBA ISl MX JOCTUKEHHS Ha
NPaKTUKE;

—YMEHHE HCHOJb30BaTh pA3JIMYHbIE HWCTOYHUKU JUISl TOJIYYEHHS] €CTECTBEHHOHAYYHOMU
UH(OPMALIUU U OIICHUBATh €€ JOCTOBEPHOCTD ISl JOCTHXKEHHSI TOCTABJICHHBIX LIeJIel U 3a/1a4;
npeaIMeTHBIX:

—c(opMHpPOBAaHHOCTh TPEICTABICHUA O IEIOCTHOM COBPEMEHHON €CTeCTBEHHOHAYYHOU
KapTUHE MHpa, IPUPOJIe KaK eIMHOM LIeTOCTHOM cucTeMe, B3aUMOCBS3H YelIOBeKa, MPUPOIbI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoO;

—BJIaJIcHHE 3HAaHUSAMU O HaumOoJee BaXKHBIX OTKPHITUAX U JOCTHXKEHUSX B oO0jactu
€CTECTBO3HAHUS, MOBJIMSABIINX Ha HBOJIOLMIO MPEACTABICHUN O IPUPOE, HA Pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

—C(hOpPMUPOBAHHOCTh YMEHHS HPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS IS OOBICHEHHS
OKPYXKarOIINX SIBIICHUH, COXpaHEeHHUs 3JI0pOBBA, obecrieyeHust 0e30MmacHOCTH
KHU3HEIEATSILHOCTH, OepeKHOTO OTHOIICHHS K npupoae, panroHaIBLHOTO
PUPOIONOIB30BaHUS, & TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPeOUTENS;
—c(hOpMUPOBAHHOCTH TPEACTABICHUII O HAyYHOM METOJE TO3HAaHUS NPUPOABI M CpPEACTBAX
U3YYEHUS MeraMupa, MakKpoMUpa MU MHKPOMHUpA; BJIaJIEHUE MPHUEMaMU €CTECTBEHHO-HayYHBIX
HaOJI01eHUH, OTIBITOB, HCCIEIOBAHNUN M OIICHKH JJOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB;
—BJIaJIcHHE TOHATUHHBIM ammapaTOM €CTECTBEHHBIX HayK, MO3BOJISAIONIMM I[O3HABAaTh MHUD,
y4acTBOBaTh B JIUCKYCCHUSAX II0 €CTECTBEHHO-HAyYHBIM BOIIPOCAM, HCIOIb30BaTh pPa3IUYHbIC
UCTOYHUKM HH(OpMaLMU I MOJATOTOBKU COOCTBEHHBIX pPabOT, KPUTHUYECKH OTHOCHUTHCS K
coobmienussMm CMU, conepxamum HaydyHyI0 HH(POPMAIIHIO;

—c(OopMHpPOBAaHHOCTh YMEHUH MOHMUMATh 3HAYMMOCTh E€CTECTBEHHO-HAYYHOI'O 3HAHUS JUId
KaXJIOT0 4eJI0OBEKa HE3aBUCHUMO OT €ro MpOo(ecCHOHATBHON eATeNbHOCTH, Pa3indaTh (aKThl U
OILICHKH, CPaBHHMBATh OLICHOYHBIC BBIBOJBI, BUJETh HUX CBA3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPUTEPUEB C OIPEIEICHHON CUCTEMOM LICHHOCTEH.

2. CTPYKTYPA U IIPUMEPHOE COAEP) XAHUE YUYEBHOU JUCIHHUITTIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHOI padoThl

. KosmnuecTBo
Buna yueOHoii padoThl
4acoB

MaxkcumanbHas yyeOHast Harpy3ka (Bcero) 240
Oos3aTesibHAsE AyIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 190

B TOM YHCJIE!
JICKIUU 116
PAKTUYECKHE 3aHSITHSI 74
KoncyabTanmuu (Bcero) 10
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 40

Hrorosasi arrectanus B popme 3K3aMeHa




2.2. TemaTnueckuii Ii1aH u coaep:xkanue yyeOnou gucuuminnsel I1J1.03 EcrectBo3Hanne

HanmenoBanue
pa3esioB U TeM

Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4ar0ImMxcst

O0nLeMm
4acoB

YpoBenb
OCBOEHH

bBuonozusn

Jlexknuu

22

Tema 1 XKusas npupona
KaK OObEKT U3ydeHUS
OHMOJIOTHH.

Jlekiust 1. JKuBas mpupoma kak OOBEKT H3ydeHUs Ouosoruu. MeTOoAbl HCCIEeIOBAHUS HKUBOM
IPUPOJBI B ONOJIOTUH. YPOBHH OpraHU3ALNU JKU3HU.

Tema 2. KnneTka

Jlexnus 2. MUctopus nzydyenus kietku. OCHOBHBIE MOJOKEHUS KIIETOYHOU Teopuu. Kitetka —
CTPYKTYPHO-(YHKIIMOHAIbHAS (37IEMEHTapHasi) eAUHUIA Ku3HA. CTpoeHue KieTKu. [IpokapruoThl u
9YKapHOThl — HU3LIME U BBICHINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMITIOHEHTBI
KJIETKHU 3yKapHoT. [loBepxHOCTHBIN anmapaT. CXeMaTUYHOE ONHUCAHUE KUIAKOCTHO-MO3auYHON MOAETN
KJICTOYHBIX MeMOpaH.

Jlexuus 3 [{uToruiasma — BHYTpPEHHSS cpea KIETKHU, opraHous! (opraneiisl). Kiierounoe sapo.
OyHKIM Apa: XpaHeHHe, BOCIPOU3BEICHHUE U ITepejaya HaclleACTBEHHOM NH(popMaLuy, peryisiius
XMUMUYECKOH aKTUBHOCTH KJIeTKU. CTPyKTypa u (PYHKIIMU XPOMOCOM. AYTOCOMBI U TTOJIOBBIE
XPOMOCOMBI.

Jleknus 4. buonornyeckoe 3Ha4Y€HNE XUMUYECKUX 2JIEMEHTOB. Heopranuueckue BenecTsa B COCTaBe
KJIETKH. POJIh BOJIBI KaKk pacTBOPUTENSI U OCHOBHOTO KOMITOHEHTA BHYTPEHHEH Cpe/Ibl OPTraHU3MOB.
Heoprannueckre HOHBL. YTIIEBOBI M JTUMUBI B KiIeTKe. CTpyKTypa u Ouonornyeckue QyHKIUU
OEJIKOB. AMHUHOKHCIIOTHI — MOHOMEPHI OCJIKOB.

Tema 3. Opranuzm

Uleknmst 5. OOMEH BeEIIECTBOM M JHEPrHEH C OKPYKAIOIIEH Cpeloil Kak HeoOXOAMMOE YCIOBHE
CYIICCTBOBAHUA KHUBBIX CHCTCM. CHOCO6HOCTB K CaMOBOCIIPOM3BCACHUIO — OJHA H3 OCHOBHBIX
0COOCHHOCTEH >KMBBIX OpraHu3MoOB. [lenieHne KJIeTKH — OCHOBa POCTa, PA3BUTHUS U PA3MHOKEHUS]
opranu3MoB. becrionoe pasmuoxenue. [TonoBoit mporece u nosjaoBoe pa3MHokeHue. OmiIo10TBOpEHHE,
ero Owomornueckoe 3HaueHue. IloHsTHEe 00 WHIAMBUAYaTbHOM (OHTOTEHE3), AMOPHOHAILHOM|
SMOpHOreHe3) W MOCTAIMOPHOHAIBHOM pa3BUTHH. VHIMBHAyadbHOE pa3BUTHE 4YEIIOBEKAa U €ro|
BO3MO>KHBIE HAPYIIICHUSI.

Jlekuus 6. OOmmMe mpeacTaBICHUs O HACIEACTBEHHOCTH U HM3MEHUMBOCTH. | eHeTHueckas
TEPMHUHOJIOTHSI U CUMBOJIMKA. 3AKOHOMEPHOCTH HacienoBaHus. HacienoBaHue Npu3HAKOB y YeJIOBEKa.
[TonoBbie xpomocoMbl. ClLETUIEHHOE C MOJIOM HacienoBaHue. HacnencTBeHHble 00JI€3HM YelloBeKa, UX
npuuuHbl U npoduinaktuka. CoBpeMEHHbIE IMPEJICTaBICHHsI O TeHe M TreHoMme. | eHernyeckue
3aKOHOMEPHOCTH H3MEHYMBOCTH. Kiaccudukamus ¢opM H3MEHUMBOCTH. BiusHue MyTrareHoB Ha
OpraHU3M YeJI0BEKA.




Haumenosanue
pa3esnoB M TeM

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
CaMOCTOsITeIbHAsA padoTa 00y4aloMMXCs

O0BpeM
yacoB

YpoBeHb
OCBOEHUS

BaBuiioBa 0 IIeHTpax MHOT000pa3Hs U MPOUCXOXKIICHHS KYIbTYPHBIX PACTEHUH.
bHOTEXHOJIOTHS, €€ TOCTHIKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

[IpenMer, 3agau U METOABI CENEKIMU. ['€HeTHYecKue 3aKOHOMEpPHOCTH cenekuuu. Yuenue H.U.

Tema 4. Bug

Jlexnust 7. DBOMIOIMOHHAS TEOPUS U €€ Posib B (POPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa. Buz, ero kpurepuun. I[lonmynsuus kak CTpyKTypHas €QWHHLA BHJA U HBOJIIOLUU.
CuHTeTH4ecKast TeOpHUs ABOJIOLMHU. [[BHXKYIIME CHIIBI BOJIOLHUN B COOTBETCTBUM C CHHTETHUYECKOM
teopueit sBomonmu (CTD). 'eHeTHUeckre 3aKOHOMEPHOCTH ABOJIFOIIMOHHOTO Tpoliecca. Pe3ynbrarsl
9BOJIIOLIMH.

Jlekmst 8. Coxpanenwe MHOrooOpaswsi BHUJIOB KaK OCHOBAa YCTOMYHMBOTO pa3BUTHS OHOCHEPHI.
[TpuunHbI BBIMUpaHUs BUOB. bruomornueckuii mporpecc 1 GMOJIOTHYECKHUid perpecc.

Jlekuust 9 I'mmoTte3bl MPOUCXOXKIACHUS >KU3HU. Y CIO0KHEHHUE MKHUBBIX OpPraHU3MOB Ha 3emie B
MpoLiecce ABOIOLUU. AHTPOIIOT€HE3 U €ro 3aKOHOMEPHOCTH. J[oKa3aTelbcTBa POJCTBA YEIIOBEKA C
MJICKOTIUTAIOMIMMHI  JKUBOTHBIMHU.  DKOJIOTHYECKHE  (aKTOpPhl  aHTPOIIOT€HE3a:  YCIOKHEHHE
MONYJISLIMOHHOM CTPYKTYpbl BHJA, HU3TOTOBJIEHUE OPYAUM TpyJa, MEPEeXoJ OT PACTUTEIBHOTO K
CMEILIAaHHOMY THUIly MHWTAaHUs, UCIOJb30BaHUE OTrHs. [losBieHUE MBICIUTEIBHON JEATEIIBHOCTH U
YWICHOpa31eabHOM peun. IIponucxox1eHne 4eIoBeuecKuX pac.

Tema 5. DxocucTeMBI

Jlekmmst 10. TlpemMer W 3amayu SKOJIOTMH: Yy4deHHE OO0 DKOJOTHYECKUX (haKTOpax, YUYEHHE O
COOOIIeCTBAX OPTaHU3MOB, ydeHue o Owmochepe. Dkonormueckue (GakTOpbl, OCOOEHHOCTU UX
BO3JICUCTBUS. DKOJIOTHYECKasl XapaKTepucTuka Buaa. [lorsTre 00 sKomormdeckux cucremax. llemm
MUTaHUs, TpoUUECKHWEe YPOBHU. bBHOreomeHo3 Kak »JKOcUCTeMma. bHOIeHO3 u OuoTom Kak
KOMIIOHEHTEI OMOTr€0I[€HO03a.

Jlexuus 11. buochepa — rnobansHas sxkocuctema. Yuenune B. WM. Bepraackoro o 6uocdepe. Ponb
KUBBIX OpPraHn3MoB B Ouocdepe. buomacca. buonornyeckuii KpyroBopor (Ha mpuMepe KpyroBopoTa
yraepona). OCHOBHbIE HampaBlIeHHs BO3JEHCTBHA uyenoBeka Ha Ouochepy. Tpancdopmanus
€CTECTBEHHBIX IKOJIOTHUECKHX cucTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoIieHO30B).

Xumus

| Jlexknuu

22

O01mas 1 HeopraHuveckasi XuMHsl

12

Tema 1 OcHOBHEIE
[IOHSTHS U 3aKOHBI
XUMHHA

Jlexust 10. Ilpeamer xumuu. BemectBo. AToMm. Monekymna. XUMHYECKUI 37eMEHT U (OpMBI ero
cymectBoBaHus. [IpocThie U ClI0KHBIC BEIIeCTBA. AJIJIOTPOTIHUS U €€ TIPUYNHEI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aTOMOB M MOJIEKYJ. ATOMHas €IMHHIIA
Macchl. OTHOCHTENIbHBIC aTOMHAs! M MOJICKYJIsipHasi Macchl. KommuecTBo BemecTna.




HaumenoBanme Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem |YpoBeHb
pa3aeioB U TeM CaMOCTOsITeIbHAsA padoTa 00y4aloMMXCs 4acoB |0CBOCHHS
[TocTostnaast ABoragpo. MomnsipHas Macca. 3akoH ABoraapo. MosspHbIii 00beM Ta30B. PacueTs 1o
XUMHAYECKUM (hopMysiaM. 3aKOH COXpPaHEHHUsI MacChl BEIIECTBA
Tema 2. Jlekuus 11. Otkpeitue Ilepuoanueckoro 3akoHa. [lepuonnueckas cucreMa XMMUYECKUX AJIEMEHTOB 2 1
[epuonnyecknii 3akon | J[. 1. MenzaeneeBa kak rpapudeckoe otoopaxenue [lepuonndeckoro 3akoHa. [lepuoanyeckuii 3aKoH
u [lepuonnueckas Y CHUCTEMA B CBETE YUEHUS O CTPOCHUU aTOMA.
cucrema xumuueckux | Jlekmus 12. 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHMS AJIEKTPOHHBIX 000JI0UEK aTOMOB M XMMHYECKHX 2 1
anemenToB Jl. U. CBOMCTB 00pa3yeMbIX JJIEMEHTAMH MPOCTBIX M CIIOKHBIX BemIeCcTB. 3HadeHue I[lepmomuueckoro
Menneneesa. 3akoHa U [lepuogudeckoil cucreMsl XuMudeckux aiaemeHToB /. . Menneneesa s pa3BUTUS HAYKU
CtpoeHue BelecTa Y IOHUMAaHUsI XUMUYECKOW KapTUHBI MUPA.
Jlexuusa 13. Ilpupona xumuueckoil cBa3u. KoBajieHTHas CBsA3b: HEMOJspHas U nossipHas. MonHas 2 1
cBs13b. KaTmoHbl u aHWoHBL. Mertamnuueckas CBa3b. Bomopoanas cBa3b.  B3aumocBssb
KPUCTAIJINYECKUX PELIETOK BEIIECTB C Pa3JIMYHBIMU TUAMH XUMUYECKON CBS3H.
Tema 3. Bopa. Jlekuus 14. PactBopeHue TBEPABIX BEIIECTB U ra30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPBIX BEIIECTB 2 1
PactBopsl. ['maponu3. | u ra3oB oT Temmeparypbl. MaccoBasi J0Jis BEIIECTBA B PacTBOPE KakK CIIOCOO BBIPAKEHHUS COCTaBa
XuMUYeCKHe peakuuu | pactBopa. [loHATHe 0 XUMHUUYeCKOW peakuuu. Tunbl XUMHUYECKUX peakiuuid. CKOpOCTh peakluu M
B BOJHBIX pacTBOpax (bakTOpbl, OT KOTOpPBIX OHa 3aBUCUT. TemnoBoil 3¢ddekr xumuueckoil peakuuu. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEUICHHUS.
Jlexima 15. Boma B mpupone, ObITy, TeXHHKE M Ha TMpOU3BOjACTBEe. DHU3MUECKHE M XUMUYECKHE 2 1
CBOMCTBAa BOJBI. 3arpsA3HUTENN BOABI M CIOCOOBI OuUMCTKU. JKecTkas BoJa U €€ yMsrYeHHe.
OnpecHenne BoAbl. ArperaTHble COCTOSIHHSI BOJbI U €€ IEPEXO/IbI U3 OJJHOTO arperaTHOro0 COCTOSIHUS B
Ipyroe.
Opranunyeckasi XuMust 10
Tema 4. OcHOBHBIE Jlexnus 16. [lonstue uzomepuu. Buasl n3oMepun: cTpykTypHas (yriIepoJHOTO CKeleTa, MOJI0KEeHUs 2 1
MOHATHUS OPTAaHMYECKOW | KpaTHOM CBSI3M WM (DYHKITMOHAILHOW TPYIIIBI), TPOCTPAaHCTBEHHAs. MHOrooOpasue
XUMUU OpPraHUYECKUX COECAVUHEHUH.
Tema 5. YrneBonopons! | Jlekiusa 17. [IpenenbHble U HenpenenbHbIe YIIIeBOAOPOAbl. CTPOCHUE YIiIe€BOIOPOIOB, XapaKTEPHbBIC 2 1
XMMHUYECKHE CBOICTBA YIIIEBOJAOPOOB.
Jlekmst 18. TlpencraButenu yrieBOJOPOIOB: METaH, STWJICH, aleTuwieH, OeH3on. [IpumeHeHume 2 1
YIJIEBOAOPOAOB B OpraHMYecKoM cuHTe3e. Peakuus nomumepusanuun. HedTh, ra3, kKaMeHHBIH yroib
— NPHUPOJHBIE NCTOYHUKHN YTIEBOJOPOIOB.
Tema 6. Jlexust 19. Crouptsl, KapOOHOBBIE KHCIOTBI M CIOXHBIC A(PHUPBL: MX CTPOCHUE U XapaKTepHbIE 2
Kucnopoaconepxamme | xumuueckue CBoOWMcCTBA. [lpencraBuTeny  KUCIOPOACOACPKAMMUX OPraHUYECKUX COCIUHEHUM:




HaumenoBanue Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem |YpoBeHb
pa3esnoB M TeM CaMOCTOSITe/IbHASL padoTa 00yUauuxcst 4acoB |0CBOEHUS
OpraHu4ecKue METUJIOBBIM W O3THUJIOBBIM CHUPTHL, TIUMUEPHH, YKCyCHass KHUCJIOTAa. MbUla Kak COJIM  BBICHIUX
CO€JIMHEHUS KapOOHOBBIX KUCIOT. JKHPBI Kak CII0KHBIE 3(PHUPBI. YTIEBOABIL: TIIOK03a, KpaXMall, IEeJUTF0JI03a.
Fema 7. Azotconepxantue Jleknus 20. AMUHBI, aMHUHOKHCIOTHI, Oenku. CTpoeHHe W Owojornyeckas (QyHKIUS OETKOB. 2
DpraHUYeCKUe XuMHUUecKre CBOMCTBa OeNKoB. [ eHeTnuecKas CBA3b MEXy KJIacCaMU OPraHMYECKUX COCTUHECHUH.
COEIMHEHUS
Duszuka
Jlekuuun 72
Tema 1. Mexanuka Jlexuus 1. Kunemaruka. Mexannueckoe asmxenue. Cucrema orcuera. Tpaektopus ABrkeHus. [1yTh. 2 1
ITepemenienue. PaBHoMepHOE npsimosinHEHHOE NBHKeHUE. CKOPOCTS. .
Jlexmust 2. OTHOCUTEIBFHOCTh MEXAaHHUECKOTO JIBI)KCHHS. 3aKOH CIIOKEeHHS cKopocTeld. ['paduku
nBrKeHust. CpeliHsisi CKOPOCTh MTPU HEPABHOMEPHOM JBUKEHUU. MTHOBEHHAs! CKOPOCTh
Jlexmust 3. PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE ABMKEHUE. Y cKkopeHne. CBOOOIHOE TaCHUE Tell. 2 1
Jlexuus 4. KpuBonuueliHoe ABMXeHUE. YTI0Basi CKOPOCTh. PaBHOMEpHOE JBUKEHUE 110 OKPYKHOCTH. 2 1
[{eHTpoCTpEMUTEIBHOE YCKOPEHHE.
Jlexnus 5. lunamuka. Macca u cuna. BzaumoeiictBue tei. 3aKOHbI TUHAMUKH. 2 1
Jlekust 6. Cunbel B mpupone. CriocoObl u3Mepenusi cui. MHepruanpHas cucTeMa oTcyeTa. 3aKOoH 2 1
BCEMHUPHOT'O TATOTCHHUSI.
Jlexmust 7. Ummmynbe Tena. 3aKkoH coXpaHeHHUs UMITyJIbca. MexaHnnueckasi padboTta. MOITHOCTD. 2 1
Jlexnus 8. PaboTta cuiibl TSATOTSHHS, CHIIBI YIIPYTOCTH U CHIIBI TpEHHS. MexaHnuecKas YHEprusl. 2 1
Kunernueckas sneprusi. Kunerndeckas sHeprus u padora..
Jlexuus 9. [loTeHManbHas SHEPrys B TpaBUTAlIMOHHOM ToJie. [loTeHmanpHas 3Heprust ynpyro 2 1
ne(OPMUPOBAHHOTO TeJa. 3aKOH COXpaHEHUs OJTHOW MEXaHMYECKOMN SHEepPruu
Tema 2. OcHOBBI Jlekmust 10.MonekynspHast ¢puszuka. ATOMUCTHYECKas TEOPUsl CTPOCHUs BemecTBa. Habmronenus u 2 1
MOJIEKYJIIPHOU (DU3UKH | OTBITHI, MOATBEPKAAIOIINE ATOMHO-MOJICKYISIPHOE CTPOSHHE BEeNeCTBA. Macchl U pa3Mepbl MOJIEKYII.
Y TEPMOAMHAMUKHU Jlekuus 11. TenmoBoe ABMKEHUE YacTUIl BelecTBa. bpoyHoBckoe nBukeHue. MneanbHblii ras. 2 1
Jlexnust 12. YpaBHEHHS COCTOSIHUS UACAIBHOTrO ra3a. Mizonporeccsl U ux rpaduki. 2 1
Jlexmust 13. OOBsicHEeHHE arperaTHBIX COCTOSHUHM BellecTBa U (Pa30BBIX MEPEX0JI0B MEKIYy HUMHU Ha 2 1
OCHOBE aTOMHO-MOJICKYJISIPHBIX NpeacTaBieHnii. Pabora rasa.
Jlexmus 14. Tepmonuaamuka. Baytpennss sHeprus. Pabora u Termooriada Kak crocoObl U3BMEHEHUS 2 1
BHYTPEHHEHN YHEPIUN.
Jlexuus 15. IlepBblii 1 BTOPO 3aKOHBI TEPMOJIMHAMUKH. 2 1
Jlexuust 16. [punumne! aeiictBus TerioBbix MamuH. KITJI TenoBeIx nBuraresneil. 2 1




HaumenoBanue Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem |YpoBeHb
pa3esnoB M TeM CaMOCTOSITe/IbHASL padoTa 00yUauuxcst 4acoB |0CBOEHUS
Jlekmst 17.TeruioBple MamMHBI W WX TPUMEHEHHE. DKOJOTHMYECKHE TMPOOJIEMbl, CBSI3aHHBIC C 2 1
MPUMEHEHHEM TETUIOBBIX MAIllWH, U MPOOIEMBI YHEPTOCOSPEIKEHUSI.
Tema 3. OcHOBBI Jlekuus 18.Onextpocratuka. B3anmoaeicTBHE 3apsKEHHBIX Tel. DJIEKTPUYECKUM 3apsn. 3aKoH 16 1
3JEKTPOJUHAMUKU COXpaHEHUs AJIEKTPUUYECKOTO 3apsia.
Jlekuus 19. 3akon KymnoHa. DneKTpocTaTHYECKOE MOJIE, €r0 OCHOBHBIE XapaKTEPUCTUKH M CBS3b 2 1
MEXy HUMHU.
Jlekuust 20. ITpoBOAHMKH M H30JATOPHI B BJIEKTPOCTATHYECKOM IOJE. DJIEKTPUYECKAs] €MKOCTh 2 1
KOHJIEHCATOpa. DHEPrus 3NEKTPOCTATHUECKOTO MOJIsl.,
Jlekuus 21. Tok. [TocTossHHBIN 51eKTprUYeckuil TOK. Cuiia TOKa, HANPSKEHUE. 2
Jlekuust 22. DnekTpuyeckoe comnpoTuBieHue. 3akoH Owma g ydacTka [end ¢ MOJTHOM 2
AJIEKTPUYECKON LIETIH.
Jlexmust 23. PaGoTa ¥ MOIIHOCTH MOCTOSIHHOTO ToKa. 3akoH Jlxoyns—IJlenmna. TemnoBoe aeicTBue 2 1
AJIEKTPUUYECKOTO TOKA.
Jlekuust 24. MaruutHoe mnoJjie. MarHMUTHOE TOJIE U €r0 OCHOBHbBIE XapaKTepUCTUKHU. JlelicTBHe 2 1
MarHUTHOTO TOJIS HA MPOBOJIHMK ¢ TOKOM. 3akoH Amnepa. Cuna Jlopenna.
Jlekuus 25. SIBneHue 3JI€KTPOMAarHUTHOW MHIAYKIIMU. 3aKOH 3JEKTPOMArHUTHON UHAYKIMHU. [TpaBuiio 2 1
Jlenna. Camounnykuusi. UHIyKTUBHOCTb. DHEPTysi MAarHUTHOTO MOJIS
Tema 4. Konebanus u Jlekust 26.Mexannueckue kojeOaHusi u BoiHBL CBoOomHbie koyieOanus. [lepwon, wactora u 14 1
BOJIHBI aMIUTUTY/a KoseOaHui. ['apMoHnYeckne KonebaHusl.
Jlekuus 27. MaremaTuyecKuil U Npy>KMHHBIA MasiTHUKU. [IpeBpallieHne sHepruu Npu rapMOHUYECKUX 2 1
KoseOanusx. MexaHnuecKrue BOJHBI M UX BUJIBL.
Jlekuust 28. 3BYKOBBIE BOJIHBI. YJIbTPA3BYKOBBIE BOJHBI. YJBTPa3BYK M €ro HCIIOJIb30BaHUE B 2 1
MEJUIIMHE U TEXHUKE.
Jlexust 29. DnekTpoMarHuTHbIE KojeOaHust U BOJMHBL. CBOOOTHBIC 3IEKTPOMArHUTHBIC KOJIEOaHMS. 2 1
Konebarenpusiii koHTYp. @opmysna Tomcona. BeiHyXI€HHBIC DJIEKTPOMArHUTHBIE KOJICOAHMSI.
Jlexnus 30. 'apmoHHYecKkHe 3IEKTpOMarHuTHBIE Konebanus. IlepeMeHHbIN TOK. DIeKTporeHeparop. 2 1
[Tonydenue u nepegaua snekrpos3nepruu. [pobiemsl sHEprocOepexkeHus.
Jlexuna 31. OnexkrpomarHuTHOe 1mosie. CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJH. lcnonb3oBaHue 2 1
ANEKTPOMArHUTHBIX BOJIH Pa3IMYHOIO JHara3oHa B TEXHUYECKUX CPEACTBAX CBS3H, MEIUIMHE, MPU
M3y4YEHUU CBOMCTB BEILECTBA.
Jlekuust 32. CeroBble BOJIHBI. Pa3zBUTHE MPEACTAaBICHUN O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U 2 1

nperomiieHust cBeta. Wutepdepennus cBera. dudpaxmms csera. JudpaxkiuoHHas pemieTka.
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HaumenoBanme Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem |YpoBeHb
pa3aeioB U TeM CaMOCTOsITeIbHAsA padoTa 00y4aloMMXCs 4acoB |0CBOCHHS

[Tonsipuzanus ceera. [{ucnepcus ceera.

Tema 5. DnemeHTHI Jlexuusa 33. KBaHTOBBIE CBOICTBa cBeTa. PaBHOBECHOE TEIUIOBOE M3iydeHHE. DOTOIIEKTPUUECKUN 2 1

KBaHTOBOU (hU3UKH s dext. DoToH.
Jlexunsa 34. JlaBnenue csera. JlyanusM cBoilcTB cBera. @u3nka aroma. Monenu CTpOEHHs aToma. 2 1
OmnewiT Pezepdopna.
Jlexnus 35. Iocrynarsl bopa. O0bsicHeHHEe TUHEHYATOro CIEKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX 2 1
nocrtynatoB bopa. [lornomenne u ucnyckanvie CB€Ta aTOMOM.
Jlexunsa 36. KsantoBas nsHeprus. [lpuHumn paeiicTBus M HCNONb30BaHHWE Jjdasepa. Onrtuueckas 2 1
CHEKTPOCKOMUS KaK METOJI M3Y4YEHHsI COCTaBa BEIlIECTRA.
IIpakTnyeckue 3aHsATHS 74

buogorus
[IpakTrueckoe 3aHsTue 1: YpoBHU OpraHu3aluu *KuU3HU. MeTOoIbl TO3HAHUS KUBOUW MPUPOIBI. 2 1
[TpakTruyeckoe 3ansatue 2. CTpoeHHE MOJEKYIIbI OenKa. 2 2
Crpoenune monekynsl JJHK. Ctpoenue kierku. CTpoeHHE KIETOK MPOKapHOT U 3yKapuoT. CTpoeHue
Bupyca. HabmroeHue KIeTok pacTeHUH M KUBOTHBIX 10T MUKPOCKOTIOM Ha TOTOBBIX
MUKpomnpenaparax u ux onucanue. CpaBHeHHE CTPOCHHS KJIETOK PACTEHUHN U JKHUBOTHBIX
[IpakTuueckoe 3ansitue 3. PemieHue sieMEHTAapHBIX TE€HETHYECKUX 3ajad. AHaIU3 M OLIEHKa 2 2
ATHUYECKHX aCMEeKTOB Pa3BUTHS HEKOTOPBIX HCCIEAOBaHUN B OMOTEXHOIOTHH.
[Ipaktuueckoe 3ansitue 4. PemieHue sJeMEHTAapHBIX TE€HETHYECKUX 3ajlad. AHaIUM3 M OLIEHKa 2
ATHUYECKHX aCIEeKTOB Pa3BUTHS HEKOTOPBIX HCCIEAOBaHUN B OMOTEXHOIOTHH.
[IpakTuyeckoe 3austHe 5. Onucanue ocoOeil BHIa MO MOP(HOIOTHUECKOMY KPHUTEPHIO. AHAIMU3 H 2 2
OLICHKAa pa3JMYHbIX TUIIOTE3 MPOUCXOXKICHUS JKU3HH. AHAIM3 U OLIEHKA pa3jMyYHbIX TUIIOTE3
ITPOUCXOXKACHUSI YEIOBEKA
[Tpaktuyeckoe 3ansTHEe 6. COCTaBIEHHE CXeM IEpeJaud BEIIeCTB M JHEPruu (Lenedl nuTaHus). 2 2
Pemenne skomormyeckux 3agad. AHaaW3 W OLIEHKA ITOCIENCTBUII COOCTBEHHON [EIATEIILHOCTH B
OKpY>Kaloliel cpesie, TI00aIbHBIX KOJIOTHYECKHX MPOOJIeM U MMyTel UX PEeLIeHHUS.
Xumus

IIpaxTrueckoe 3anstue 7. Pelienue 3aga4 Ha pacTBOPBI 2 2
[IpakTrueckoe 3anstue 8. Penmienue 3a1a4 Ha pacTBOPHI 2 2
[TpakTuyeckas pabora 9. Peakunn oOMeHa B BOAHBIX pacTBopax 3JekTponuToB. Ompenenenue pH 2 2
pacTBopa CoJjen.
Ilpaktnyeckas pabora 10. XuMuyeckne CBONCTBA YKCYCHOM KHCIOTBI: B3aMMOJICHCTBHE C 2 2

11




HaumenoBanue
pa3esnoB M TeM

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,

CaMOCTOsITeIbHAsA padoTa 00y4aloMMXCs

O0BpeM
yacoB

YpoBeHb
OCBOEHUS

nHaukaropamu, metauiamu (Mg), ¢ ocaoBarusimu (Cu(OH)2) u ocHoBHBIME okcuaamu (CuO).
OObpaTtumas 1 HeoOpaTuMasi IeHaTypaius OeIKOB

[Tpaktrueckas padota 11. O6parumast u HeoOpaTuMas AeHATypaIus 0EIKOB

[\

[\

[Ipaktuyeckas pabora 12. O3HaKOMJIEHME C CHHTETHYECKUMH M HCKYCCTBEHHBIMH IIOJIMMEPAMHU.

OnpeneneHHe Pa3JIMYHBIX BUAOB XUMHUYCCKHUX BOJIOKOH.

ITpakTruyeckas padota 13. OnpeneneHue pa3InyHbIX BUAOB XUMUYECKUX BOJIOKOH.

duizuka

[IpakTrueckoe 3ansTtue | . Pemenue 3aga4 Ha HAXO0XKIEHUE BEIMYMH PAaBHOYCKOPEHHOTO
(paBHO3aMEJICHHOT0) JBUXKEHUSI.

[IpakTrueckoe

3aHITHE 2.

Pemenue 3a1a4 Ha paBHOMEPHOE BpaIIaTeIbHOE TBUKCHHE.

IIpaxTueckoe
MMITyJIbCa.

3aHATHE 3.

Pemenne 3aJaa4 Ha UCII0JIb30BaHUEC 3aKOHOB HrroToHa 1 COXpPAaHCHUA

IIpaxTueckoe
JBUKCHHM.

3ausTue 4.

Pemenune 3aJa4 Ha BbIYMCIICHUC paGOTBI 1 MOIIHOCTHU IMPU MCXAHUYCCKOM

IIpaxTueckoe

3aHATHE 5.

MEXaHUYECKOU SHEPTHUH..

Pemenue 3aga4 Ha UCIIOB30BaHME 3aKOHA COXPAHEHUS TTOJHOMU

IIpakTrueckoe

3aHsATHE O.

KonTponbHas pabota no teme «MexaHUKa»

[IpakTrueckoe

3ausTue 7.

Pemienne 3a1a4 Ha MCIIOJb30BaHNUE 3aKOHOB HI€aIbHOTO ras3a.

[IpakTrueckoe

3aHsITHE 8.

PaGora rasa.

IIpakTueckoe

3aHsaTHE 9.

Pemenne 3a/1a4 Ha UCIOJIb30BAHUC NICPBOI'0 3aKOHA TCPMOJNHAMUKMU.

[IpakTrueckoe

sapsatue 10.

Pemenne 3agau Ha Beruucienue KIIJ[ renmoBoro aBurarers.

IIpaxTueckoe

s3ausatue 11.

TCPMOANHAMUKE)

KonTtponbHas padota no teme «OCHOBBI MOJIEKYISIPHON (DU3UKU U

N N[NNI N

N N[NNI N

IIpaxTueckoe
Kynona.

3ausatue 12.

Pemenne 3ala4 Ha UCIIOJIb30BAHHUC 3aKOHA COXPAaHCHUA 3apsa/ia U 3aKOHa

IIpakTueckoe

3ausatue 13.

Pemenne 3ala4 Ha paC4CT CMKOCTH KOHACHCATOPA.

IIpaxTueckoe
Jlenna.

3ausatue 14.

Pemenne 3aaa4 Ha UCIIOJIb30BaHUEC 3aKOHA Owma u 3aKoHa I[)I(OYJISI—

IIpakTrueckoe

3ausatue 15.

Pacuer napameTpoB MArHUTHOIO IOJIS.

[IpakTrueckoe

3apsatue 16.

KonTponbnas pabota no teme «OCHOBBI 3JIEKTPOAUHAMUKI

IIpakTueckoe

3ausatue 17.

HaxoxeHre XapakTepuCTUK MEXaHUYECKUX KOJIeOaHM.

[IpakTrueckoe

3apsatue 18.

Haxox1eHne XxapakTepuCcTUK 3JIEKTPOMAarHUTHBIX KoJeOaHuM.

NN N (N N

NN N (N N
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HaumenoBanue Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem |YpoBeHb
pa3esnoB M TeM CaMOCTOSITe/IbHASL padoTa 00yUauuxcst 4acoB |0CBOEHUS
[IpakTueckoe 3anstue 19. Pemenue 3agad Ha 3aKOHBI OTPAYKEHUS U TIPEJIOMIICHUS CBETA. 2 2
[TpakTunueckoe 3ausitue 20. Pemenne 3ana4y Ha nHTEpPEPEHITNIO U TU(PPAKIIUIO CBETA. 2 2
[Tpaktrueckoe 3anstue 21. KontponwsHas pabora mo teme «KoaebaHwusi 1 BOJTHBI. 2 2
IIpakTnueckoe 3ansTue 22. PemieHue 3aa4y Ha pacyeT SAEPHbIX PEaKuil. 2 2
[IpakTrueckoe 3ansTtue 23. Penienue 3aga4 Ha paAMOAKTUBHBIN pacna. 2 2
[Tpaktrueckoe 3ansTue 24. KonTpospHas padoTa 1o Teme «JIeMEHThl KBAHTOBON (hH3HKN) 2 2
CamocrosiTesbHas padora (0M0J10rusi, XUMHA) 16
1. OnpeneneHue JIEKTPOHHBIX KOH(PUTYpaIMii aTOMOB 10 WHIMBHIYAITHHBIM 3aJaHUSM 2 2
2. Pacuersl KOHIIEHTpauii paCTBOPOB 110 MHAMBUAYAIBHBIM 33JaHHUSIM 4 2
3. CocraBneHne cxeMbl «l'eHeTHyeckass B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPraHWUYECKux| 2 2
coeMHEeHui» (opopmiIeHHE B BUJIE TaOIUIIHI)
4. TlogroToBKa YCTHBIX BBICTYIUICHMH TIO 3aJaHHBIM TeMaM, JcCce, JIOKJIamoB, pedeparoB)| 2 2
WHIVBUAYAIBHOTO IPOEKTA C HCIIOIh30BaHNEM HH()OPMAIIMOHHBIX TEXHOJIOTUH U IP.
5. PemieHne reHeTHYECKHX 3a1a4 4 2
6. Pelenne 3K0JIOrMYECKUX 3a0a4 2 2
CamocrosiTesibHas padora (pusznka) 24
1. TToaroroBka K KOHTPOJIBHBIM paboTam 7 2
2. IloaroroBka K NpakTUYECKUM 3aHATHUSAM, B TOM YHCJIE PELICHUE 3a]a4 9 2
3. TloaroToBKa yCTHBIX BBICTYIUICHUH MO 3aJaHHBIM TEMaM 2 2
4. CocraBieHHE KPOCCBOPJOB 1 2
[ToaroroBka k ’K3amMeHy 5 3
KoHcyabTanmm cTy1eHTOB 5
BCET'O 240

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEAYIOIe 0003HAYCHIS:

1. — 0O3HAKOMHUTENBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOHCTB);

2. — penpoayKTUBHBIN (BBIOJHEHHE ACITEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WX TIOJ] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE ACATEIBHOCTH, pEIIEHUE MTPOOJIEMHBIX 33]1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCITATLIIAHBI
3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0
Peanuzanus nporpaMMbl JUCHUIUIMHEL TPeOYET HAMUYUS Ta00paTOPHH XUMUU.
O6opynoBanue 1a00paTOPUH XUMHH:
KOMIUIEKT y4eOHOU MeOenn:
PaKOBHHEI,
CTOJI IEMOHCTPAI[MOHHBIN;
mkad 1abopaTopHBIN;
mkad- cTeHka
mkad BRITSHKHOM,
OTHETYIIUTENIb NOPOKOBBIM OI1-3;
SAIIUK C IECKOM, COBOK;
anrTeyka ¢ HabOpOM MEMKaMEHTOB;
IpaBUjIa TEXHUKK O€30MaCHOCTH MPU paboTe B KaOMHETE XUMUHU;
nepuoanyeckas tabnuma MeHeneesa;
TabIuIa paCTBOPUMOCTH;
npuOOpsl, HAOOPHI OCY/BI M TA0OPATOPHBIX MPUHAMICIKHOCTEH JIIsI XUMHUYECKOTO
IKCIEPUMEHTA;
PEaKTUBBI U MaTepHAIBL.
Peanuzanus yqeOHON AMCHUIUIMHBI TPEOYET HANUYMS TEXHUYECKHX CPEACTB O0yUCHHUS:
—  BHJIEOIIPOEKTOP,
—  JKpaH,
—  MYJbTHMEIUAIPOCKTOP
—  KOMIIBIOTEP ¥ MOHHTOP.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

HaumeHoBaHue yueOHbIX U3IaHUM,

N HHTepHET-pecypcoB, A0NOJHUTEIbHOI JUTEPATYPHI
I | OcHOBHBIC HCTOYHHKH
1 Epoxun FO.M. Yueb. nns cryn. cpen npod. yuedHbix 3aBeaenuii— M.: Akagemus, 2011.-
400 c
Epoxun FO.M., COOpHUK 33134 U yIPaKHEHHUH 10 XUMHUU (C AUTAKTHIECKUM
2 | maTepuasiom): yued. mocodue aJis CTyAeHTOB cpefH. nmpod. 3apenennit/ KO.M. EpoxuH,
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4. KOHTPO.JIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

OObpazoBaTenbHOE yUpexkIeHHe, peau3yloliee MOArOTOBKY MO y4eOHOW NHUCUUIUIMHE,

o0ecreynBaeT OpraHu3alrio U MPOBEJICHNUE MTPOMEKYTOUHOM aTTECTAllMU U TEKYIIET0 KOHTPOJIS
UHIUBUYAJIBHBIX 00pa3oBaTelIbHbIX JOCTHKEHHMM — JIEMOHCTPHPYEMBIX OO0yYaroLIMMHCA
3HAaHUM, YMEHHUI U HABBIKOB.

®opMBI U METOJBI ITPOMEKYTOUHON aTTECTAIlMM M TEKYIIET0 KOHTPOJIS MO Y4eOHOU

TUCITUTIIMHE CaMOCTOSITEIHHO pa3pabaThIBAIOTCS 00pa30BaTEIbHBIM YUPEKACHUEM H JOBOISTCS
JI0 CBEICHHS OOyJaroNIuXcs HE TO3JHEE Havaja JIBYX MECSIIEB OT Hadana 00ydeHus.

Tekylmuii KOHTPOJIb MPOBOJAUTCS B Mpolecce MPOBeAeHUs] BCeX BUAOB 3aHATHH, B

COOTBETCTBUHU C TEMATHYCCKHUM IIJIAHOM.

OOyuenue mo y4eOHOW TUCHMIUIMHE 3aBEpIIACTCS IMPOMEXYTOUHOH arrectanueil B

dbopme IK3aMeHa .

@ounapl  oueHouHslx cpeacts (POC, KOC) paspabareiBaioTcsi 00pa30BaTeNIbHBIM

YUPCKACHUECM. OHU BKJIIOYAIOT B ceOs NneaarorutdcCKue KOHTPOJIbHO-OLICHOYHBIC MaTCpUallbl,
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NpeaAHa3HAYCHHBIC Ui OMPCACIICHHUA COOTBCTCTBUA (I/IJ'II/I HeCOOTBeTCTBI/IH) WHAUBUIYAJIbHBIX
00pa3oBaTeNbHBIX JOCTHKEHUH OCHOBHBIM ITOKA3aTEISIM PE3YJIbTaTOB MOATOTOBKH (TAOHITHI).

PesyabTaTsl 00yyeHHs
(0oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4YeHust

XUMHS

YMmenuns:

— Ha3bIBaTh: U3YUYCHHBIE BEILIECTBA 10
TPUBHUAIBHON WUJIM MEKIYHAPOIHOMN
HOMEHKJIaType

OneHka BBINONHEHNS 3ajaHUM MPAKTHYECKUX
pabot Ne 6-9;

3aJJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
1-3

- OHpe,Z[e.H}ITBI BAJICHTHOCTDb U CTCIICHb OKHUCJIICHUA
XHUMHUYECKHX 3JIEMEHTOB, THII XUMHYECKOH CBSI3U
B COCIMHEHUSX, 3apsil MOHA, XapaKTep CPebl B
BOJHBIX PACTBOpPAX HEOPTaHUYCCKUX U
OpI‘aHI/I‘IeCKI/IX COGHHHGHHﬁ, OKUCIIUTCIIb U
BOCCTAaHOBUTEb, MPUHAJICKHOCTD BEIIECTB K
pa3HBIM KJIacCaM HEOPTaHUYECKUX U
OPraHNYEeCKUX COCTUHECHUH.

OneHka BBINONHEHUS 3ajaHUM NPAKTHYECKUX
pabot Ne 6-9;

3aJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
1-3

- O0BSCHATB: 3aBUCHMOCTh CBOMCTB BEIIIECTB OT MX
COCTaBa M CTPOCHUS, TPUPOAY XUMUUECKOU
CBsI3U (MOHHOM KOBAJICHTHOW, METaJUTMUYECCKOU U
BOJIOPOJIHOM ), 3aBUCUMOCTH CKOPOCTH
XAMHUYECKOW PEAKUHU U MOJI0KEHNE
XUMHYECKOTO PABHOBECHS OT Pa3IUYHBIX
(baxTOpOB.

OneHka BBINONHEHUS 3ajaHUM MPAKTHYECKUX
pabot Ne 6-9;

3aJaHli CaMOCTOATENBbHOM paboTHI MO TeMaM
1-3

- pemaTh pacyeTHBIC 33/1a91 110 XUMUYECKUM
dopmynaM U ypaBHEHUSIM

Ol1ieHKa BBIMOJHEHUS 33JJaHUI MPAKTUYECKUX
pabot Ne 6-9;

3aJIaHU CaMOCTOSATEIHLHON PabOThI IO TeMam
1-3

- BBITOJTHATH XUMHUUCCKHI SKCIICPUMCHT

OneHka BBINONHEHUS 3aJjaHUM MPAKTHYECKUX
pabot Ne 6-9;

3aJJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
1-3

3Hanusa:

BaskHeiliue XuMu4eckue MOHATHS

YMeHue JaTtb  ONpEeACNICHHE U OlepUpOBaTh
CIIeTYIOIUMHU XHUMHUYECKHUMU TIOHATHSIMU:
«BEIIECTBO», «XHUMHYECKHH DJJIEMEHT», «aTOM,
«MOJICKYJIa», «OTHOCHTEJILHBIE aToMHasg W
MOJIEKYJIIpHAsE MacChl», «HOH», «AJUIOTPOMUS»,
«U30TOMEDY, «XUMHYECKas CBSI3bY,
«AIIEKTPOOTPULIATETLHOCTDY, «BaJICHTHOCTBY,

«CTETICHb OKUCIICHUS, «MOJIbY, «MOJISIpHAs

Macca»,  «MOJSPHBIE  00beM  ra3o000pa3HBIX
BEILIECTBY, «BEIECTBA  MOJICKYJISIPHOTO "
HEMOJIEKYIISIPHOTO CTPOCHUSY, «pacTBOPHI,
«QIIEKTPOIUT " HE3JIEKTPOIIUTY,
«QIEKTPOJIUTHYECKAs] JUCCOIMALUAY», «OKUCIUTENh
" BOCCTaHOBHTEIIBY, «OKHCJIEHUE u
BOCCTaHOBJICHUEY, «CKOpPOCTb XUMHUYECKOH
peaknum, «XMMHYECKOE paBHOBECHEY,

O1ieHKa BBIMOJHEHUS 33JJaHUI MPAKTUYECKUX
pabot Ne 6-9;

3aJIaHU CaMOCTOSTEILHON pabOThI IO TeMam
1-3
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«YTJIEPOIHBIN CKENEeT», «PYHKIMOHANbHAS TPYIIIaY,
«H30MEPUS»

- OCHOBHbBIE 3aKOHLI XUMHM:
COXpaHEHHUs MacChl BELIECTB, TOCTOSIHCTBA COCTAaBa
BemecTB, [lepuoanueckuii 3akon .. Menneneena;

O1ieHKa BBIMOJHEHUS 33JaHUI MPAKTUYECKUX
pabot Ne 6-9;

3aJIaHU CaMOCTOSTEILHON PabOThI IO TeMam
1-3

- OCHOBHbIC TEOPUU XUMHUM:
XAMHUYECKOU CBSI3H, JJIEKTPOJIUTUUECKON
JUCCOLMAIINN, CTPOCHUSI OPTaHUYECKUX U
HEOPraHUYECKUX COECIUHEHUI;

O1ieHKa BBIMOJHEHUS 33JaHUI MPAKTUYECKUX
pabot Ne 6-9;

3aJIaHU CaMOCTOSTEILHON PaboThI IO TeMam
1-3

- BayKHelilllue BelecTBa U MAaTePHAJIbI:
Ba)KHEHIIIMEe METaUIbl M CIIJIaBbl, CEpHasi, COJIIHAs,
a30THasl U YKCYCHasl KUCJIOTBI, OJIATOPOJIHBIC Ta3bl,
BOJOPOJ,  KUCJOPOJ,  TaJloTE€Hbl,  IIEJIOYHbIE
METAIIJIbl; OCHOBHBIC, KHUCIOTHBIE M amM{QOTepHbIC
OKCHJBl M TUIPOKCUIBI, IIEJIOYHU, YIJEKUCIBIA U
yrapHblii ras3bl, CEPHUCTBIM Tra3, aMMHaK, BOJA,
OPUPOJHBIN Ta3, MeTaH, 3TaH, JTUJICH, alleTUJICH,
XJIOpUA HaTpus, KapOboHaT U TUApoKapOoHaT
HaTpus, kKapOoHaT W d¢ocdaT Kaiplus, OEH301,
METAHOJ M 3TaHOII, CIIOKHBIE d(PUPHI, KUPHI, MbLIA,
MOHOCaxapu/Ibl (TIII0K03a), TUCaxapuiasl (caxaposa),
nonucaxapuapl (Kpaxman U IEeJUTI0NI03a), aHWJIHH,
AMUHOKHUCIJIOTBI,  O€JKH,  HMCKYCCTBEHHBIE U
CUHTETHYECKHE BOJIOKHA, KAyUyKH, TJIACTMACCHI

OneHka BBINONHEHNA 3ajaHUM MPAKTHYECKUX
pabot Ne 6-9;

3aJJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
1-3

Pe3yabTarsl 00yyeHus
(0OCBOECHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

®opMbI U MeTOAbI KOHTPOJIS 1 OLleHKH
pe3yJibTaToB 00y4eHHs

buomnorus

YMmenuns:

- OOBACHATH poNb OuoJOrMH B (OPMHPOBAHUU
HAyYHOTO MUPOBO33PEHUS; BKJAJ OHOJOTHYECKHX
TEOpUU B dbopmupoBaHue COBPEMEHHOU
€CTECTBEHHO-HAyYHOUW KapTHHBl MHpPA; EIUHCTBO
JKUBOM M HEXKUBOU IPUPOIBI, POACTBO KUBBIX
OpPraHU3MOB; OTPHUIATENILHOE BIIUSHUE aAJTKOTOJIA,
HUKOTHHA, HapKOTUYECKUX BELIECTB Ha
SMOPHOHAIBHOE U TOCTAIMOPHOHAIILHOE Pa3BUTHE
YelIOBEKa; BIUSHUE OJKOJOTHYECKHX (aKTOpPOB Ha
JKUBbIE OpraHU3MBbI, BIIMSHHE MYTAareéHOB Ha
pacTeHus, >KMBOTHBIX U YEJIOBEKa; B3aHMMOCBS3U U
B3aWMO/JICHCTBUE OPraHU3MOB M  OKpY)KAIOLIEH
Cpenpl; TPUYUHBI U (PAKTOPBI  SBOJIOIHH,
U3MEHSEMOCTh BHJIOB; HApyIIEHUS B pa3BUTUU
OpraHM3MOB, MYTallMd W MUX 3HA4YCHHE B
BO3HUKHOBEHHUU HACJIEJCTBEHHBIX 3a00JIeBaHUN;
YCTOMYMBOCTb, Pa3BUTHE U CMEHBI DKOCHCTEM;
HEOOXOAMMOCTh COXPAHEHHSI MHOTO00pasHsi BUIOB.

OneHka BBINONHEHNS 3ajaHUM NPAKTHYECKUX
pabot Ne 1-5;

3aJJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
4-6.

- peuiatb 3JICMCHTAPHBLIC OHOJIOTHYECKUE 3aaa4u,
COCTABJIATH JJICMCHTAPHBIC CXCMbI CKPCIIMBAHUA U

OI_IGHKa BBITIOJIHCHU A 3aZ[aHHI>'I MPAaKTUYCCKUX
pabot No 1-5;
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CXEeMBI TMEepeHoca BEUIECTB U Iepelayd SHEPruu B
sKocucTeMax  (Uemu  TUTaHUA);  ONKCHIBATH
OCOOEHHOCTH  BHJIOB 1O  MOPQOJIOTHIECKOMY
KPUTEPHUIO.

3aJIaHA CaMOCTOSATEIHLHON PabOThI IO TeMam
4-6.

- CpaBHUBATH OMOJIOTHYECKHUE O0OBEKTHI:
XUMHUYECKHMH COCTaB Ted JKMBOM HW HEKHBOH
NPUPOIBLI, 3apOABIINICH  YeloBeKa ©  JIPYTux
JKUBOTHBIX,  TPUPOJHBICE  IKOCHUCTEMBI  CBOCH
MECTHOCTH; MIPOIIECCHI (ecTecTBEHHBII
U UCKYCCTBEHHBIN OTOOp, TMONOBOE U Oecroioe
Pa3MHOXKEHHE) M JIeJIaTh BBIBOJBI U 00OOIICHHS Ha
OCHOBE CPaBHCHHUS U aHAJIN3A.

Ol1ieHKa BBIMOJHEHUS 33JJaHUI MPAKTUYECKUX
pabot Ne 1-5;

3aJIaHU CaMOCTOSTEILHON PabOThI IO TeMam
4-6.

- HAXOUTh UH(OPMAITUIO O OMOJTOTUYECKHUX
00BEKTaxX B pa3IMYHBIX UCTOYHHUKAX (YyUeOHMKaX,
CIIPaBOYHHUKAX, HAYYHO-TIOMYJISPHBIX N3JaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetd MIHTepHeT) u
KPUTHYECKH €€ OIICHUBATh

O1ieHKa BBIMOJHEHUS 33JJaHUI MPAKTUYECKUX
pabot Ne 1-5;

3aJIaHU CaMOCTOSATEILHON paboOThI IO TeMam
4-6.

3HAHUA:

- OCHOBHBIE TOJIO’KEHUSI OMOJIOTMUYECKUX TEOPHM U
3aKOHOMEPHOCTEN: KIIETOYHOU TEOPHH,
3BOJIIOIIMOHHOTO yueHus, yuenus: B.M.BepHanckoro
o ouocdepe, 3akoHbl [.MeHnpaens, 3aKkOHOMEpHOCTEN
M3MEHYMBOCTH U HACJIEJCTBEHHOCTH.

O1ieHKa BBIMOJHEHUS 33JJaHUI MPAKTUYECKUX
pabot Ne 1-5;

3aJIaHU CaMOCTOSTEIHLHON paboThI IO TeMam
4-6.

- cTpoeHre U PYHKIIMOHUPOBAHNUE OMOJIOTHIECKHIX
00BEKTOB: KJIETKH, TCHOB U XPOMOCOM, CTPYKTYPBI
BUJIA I SKOCUCTEM.

OneHka BBINONHEHNS 3ajaHUM MPAKTHYECKUX
pabot Ne 1-5;

3aJJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
4-6.

- CYIIHOCTh OMOJIOTHYECKUX MTPOLECCOB:
Pa3MHOXEHHS, OTUIOAOTBOPECHHUS, ICHCTBHSI
UCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOODA,
dbopMHupOBaHHUE TMPUCITOCOOICHHOCTH,
[IPOUCXOXKICHUE BUIOB, KPYTOBOPOT BELIECTB U
NpeBpaIleHre YHEPTUU B KJIETKE, OpraHu3Me, B
IKOCHCTeMax u Ouocdepe.

OneHka BBINONHEHNS 3ajaHUM MPAKTHYECKUX
pabot Ne 1-5;

3aJaHUi CaMOCTOATENBbHOM paboTHI MO TeMaM
4-6.

- BKJIaJ BbIJAOIIUXCA (B TOM HUCIIC
OTG‘-IGCTBGHHBIX) YUYCHBIX B pa3BUTUC
OMOJIOTHYECKOM HAYKH.

OI_IGHKa BBITIOJIHCHU A 3a,Z[aHHI>'I HpaKTI/I‘IeCKHX
pabot Ne 1-5;

3aJIaHU CaMOCTOSTEILHON paboOThI IO TeMam
4-6.

Pe3yabTaTnl 00yyeHus
(0OCBOCHHBbIEC YMEHHUS1, YCBOCHHbIE 3HAHUSA)

®opMbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

dusux

YMmenuns:

- ONWCHIBATH W OOBSACHATH  PE3YJbTATHI
Ha6JIIOI[eHI/II>'I " SKCIICPUMCHTOB: HC3aBUCUMOCTDH
YCKOPEHHsI CBOOOJHOTO TAIeHUs OT MAacChl
MaJaloIIero Teja; HarpeBaHWe Ta3a IpPU ero
OBICTPOM CXKATHUM U OXJIAXACHUE TIPHU OBICTPOM
PaCIIMPCHUN,; IOBBINICHUC NABJICHUA Ira3a IpH €ro
HarpeBaHWU B 3aKPBITOM COCYZE; OpPOYHOBCKOE
ABWIKCHUC, JJICKTPpU3alUsd TCI IPU UX KOHTAKTC,

B3aMMOJICICTBHE  TMPOBOJHHKOB C  TOKOM;

VYerneiil onpoc no gekuusM 1 — 39;0uenka
BBITIOJTHEHUS 33JaHUN TIPAKTHYECKUX padoT
Ne 1-24;

3alaHuil  CaMOCTOSATENbHOW pPabOTHI  TIO
TeMaM 1-5

18




HCﬁCTBHe MAarfuTHOrO I10Jid Ha IIPOBOJHHUK C

TOKOM; 3aBUCUMOCTh CONPOTHUBIICHUS
MOJIYTIPOBOTHUKOB oT TEeMIEepaTypbl u
OCBCILIEHUS;  DJJICKTPOMArHUTHAs  WHIYKIIWS;

pacnpocTpaHeHue JIeKTPOMAarHUTHBIX BOJH

- IPUBOJIUTH IPUMEPHI OTBITOB,
WUTIOCTPUPYIOIIHX, YTO: HAOTIOACHUS U
AKCIEPUMEHT CIIy’KaT OCHOBOM JJIs1 BBIIBUKEHUS
TUIIOTE3 U OCTPOEHUS] HAYYHBIX TEOPUH

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITMIOJTHEHUS 33JaHUN MIPAKTHYECKUX paboT
Ne 1-24; 3amanmii camocToATeNbHON paboTHI
1o reMam 1-5.

- OmHUCHIBaTh  (DyHIAMEHTAJIbHBIC  OIIBITHI,
OKa3aBILIME CYIIECTBEHHOE BIMSHHE HAa Pa3BUTHE
bu3uKu.

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITMIOJTHEHUS 33JaHUN MIPAKTHYECKUX paboT
Ne 1-24; 3amanmii camocToATeNbHOI paboTHI
1o remam 1-5

- HpI/IMeHHTB HOHy‘ICHHBIG 3HAHUSA IJIA pemeHI/m
bu3HIecKuX 3a1a4.

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITMIOJTHEHUS 33JaHUN MIPAKTHYECKUX paboT
Ne 1-24; 3amanmii camocToATeNnbHON paboTHI
1o remam 1-5

- ONpEAeNsTh: XapakTep (U3MUECKOTo Mpoliecca
no rpaduky, Tadbnmie, popmyie.

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITMIOJTHEHUS 33JaHUN MIPAKTHYECKUX paboT
Ne 1-24; 3amanmii camocToATeNbHON paboTHI
1o remam 1-5

- IPUBOJIUTH IIPUMEPHI [IPAKTUYECKOTO
OpUMEHEHHUs (U3MYECKUX 3HaHUI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKHU U 3JIEKTPOJAUHAMUKHU
B JHEPIeTHKE; pa3IMYHBIX BUJIOB
JJIEKTPOMATHUTHBIX HW3JIy4EHUH [UI pa3BUTUSA

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITMIOJTHEHUS 33/1aHUN TPAKTHUECKUX paboT
Ne 1-24; 3aganuii caMOCTOSTENbHON pabOTHI
1o remam 1-5

pamiMo- HW  TEIEKOMMYHUKAlMi;  KBAaHTOBOM

GU3MKK B CO3[AHUM SIIEPHOM DHEPIETHKH,

J1a3€pOB.

- mnoHuMath uWHGpoOpManuoo o (u3HUeCKUx | YCTHBIN ompoc mo JekiusaM 1 — 39; Omnenka

SBJICHHSIX, COJleprKanryrocs B coobmenusx CMU,
HAy4YHO-IIOIYJISIPHBIX CTAThIX.

BBINOJIHEHUS 3aJJaHUH IPAKTUYECKUX paboT
Ne 1-24; 3aganuii caMOCTOSTENbHON paOOTHI
1o remam 1-5

- UCIONB30BaTh HOBBIE  HMH(POPMAIMOHHBIE | Y CTHBIN onpoc 1o jJekuusim 1 — 39; Onenka
TEXHOJIOTUM  JUId  TIOMCKa, 00paOOTKM ¥ | BHINOJHEHMA 33JaHUN MPAKTHUYECKUX padoT
npenbsiBaeHus uHbopMaruu 1o ¢usuke B | No 1-24; 3amaHuii caMOCTOSTENLHOM paOOThI
KOMITHIOTEPHBIX 0a3ax JaHHBIX. o remMam 1-5

3HaHus:

- CMBICT TOHATHH: (u3MYecKoe sBIEHUE, | YCTHBIN onpoc mo jekiusM 1 — 39; Onenka
¢uznueckass BeNWYMHA, MOJENb, THUIIOTE3a, | BHIOJHEHUS 3aJJaHUuil MPAaKTUYECKUX padboT
OPUHIUI, TOCTYNAT, TEOpus, MPOCTPAHCTBO, | Ne 1-24; 3amanuii caMOCTOATETHLHON pabOTHI
BpeMs,  UMHEpUHaIbHAs  CHCTEMa  OTCYeTa, | Mo TemaM 1-5

MaTepuaibHas TOYKa, BEILIECTBO,

B3aMMOJICCTBUE, UJCAJIbHBIA Ta3, PE30HAHC,

AJIEKTPOMATrHUTHBIE Kose0aHus,

JJIEKTPOMAarHUTHOE  TOJIe,  AJIEKTPOMAarHuTHAas

BOJIHA, aTOM, KBaHT, ()OTOH, ATOMHOE SO,
ne(eKT MacChl, SHEPTHSI CBS3H, PATUOAKTUBHOCTb,
MOHU3MpYIOUIEE U3IyuYeHHe, IUIaHeTa, 3BE3[a,
rajjakTuka, Bceaennas.

- CMBICII (bH3I/IquKI/IX BCJIMYUH: HepeMemeHHe,
CKOPOCTh, YCKOpPEHHE, Macca, CHja, JaBJICHUE,

VYerubiit onpoc no nekuusm 1 — 39; Ouenka
BBITNOJTHEHMS] 3aJaHUN MPAKTHYECKUX paboT
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UMIyJIbC, paboTa, MOIIHOCTh, MEXaHUYecKas
SHEPrus, MOMEHT CHJbl, T[EpUOJ, YacTOTa,
aMILIUTY1a Kosie0aHuM, JUTMHA BOJIHBI,
BHYTPEHHSISI SHEPrusi, CpeIHssli KUHETHYecKas
SHEprusi  4YacTUIl  BeulecTBa,  aOCOJIOTHAas
TEMIIepaTypa, KOJMYECTBO TEIUIOThI, YyJeIbHas
TEMJIOEMKOCTB, yAeIbHas TEIIoTa
napooOpa3oBaHus, yelbHas TEIUIOTa TUIABIICHUS,
yAeNbHasl TEIUIOTa CropaHus, JJIEMEHTapHbIN
ANEKTPUUECKUI 3apsij, HaIpPsKEHHOCTh
3JIEKTPUYECKOTO MOJIs, Pa3HOCTh NOTEHIMAJIOB,
ANEKTPOEMKOCTb, IHEPTHUSL SIEKTPUUYECKOTO MOJI,
cuija DJIEKTPUYECKOrO0 TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, DJIEKTPUYECKOE COMPOTUBIICHUE,
3JIEKTPOJABMXKYIIAs CUJIA, MAarHUTHBIM TOTOK,
WHIYKIUS MarHUTHOTO TIOJisl, WHIYKTUBHOCTD,

Ne 1-24; 3amannii caMOCTOSATEILHON PabOTHI
o remam 1-5

SHEPTHs MAarHUTHOTO oJId, IOKAa3aTellb
Hpe.HOMJIeHI/IH.

- CMBICT (PU3MYECKUX 3aKOHOB, IMPUHIMUIIOB U | YCTHBIN ompoc mo jgeknusMm 1 — 39; Onenka
IIOCTYJIATOB (popmynupoBka, TPaHUIIBI | BHIIOJHEHUS 3aJ]aHUN MPAKTUYECKUX padoT

MPUMEHUMOCTH): 3aKOHbI JTWHaMHUKW HbIOoTOHA,
NPUHIUIBI CYNEPHO3ULIUA U OTHOCHTEIIbHOCTH,
3akoH Ilackans, 3akoH Apxumena, 3akoH ['yka,
3aKOH BCEMHUPHOIO TSATOTCHUS, 3aKOHBI
COXpaHEHUsI SHEpIuu, UMITyJbCa u
ANEKTPUUECKOTO 3apsifa, OCHOBHOE YypaBHEHHUE
KMHETUYECKOM  TEOpUHM  Tra3oB, YpaBHEHUE
COCTOSTHUS HJIeaJIbHOTO rasa, 3aKOHBI
TepMOJMHAMUKH, 3aKkoH Kynona, 3akoH Oma miis
MOJMHOM uenu, 3akoH Jxoyns-JIeHna, 3akoH
3JIEKTPOMAarHUTHOM WHIYKIUH, 3aKOHBI
OTPaXXEHUS U TPEIOMIICHUS CBETa, IOCTYJAThI
CIICIIMATIbHON TEOPUM OTHOCUTEIBHOCTH, 3aKOH
CBSI3M MAacchl M DHEPruM, 3aKoHbl GoTorpdexTa,
3aKOH paJMOaKTUBHOIO pacmnaga; OCHOBHBIC
MOJIOKEHUS U3ydyaeMbIX (PU3UYECKUX TCOPUN U UX
poJib B dbopMupoBaHUH Hay4HOI'O
MHPOBO33PEHHUSI.

No 1-24; 3amanuii caMOCTOSATEILHON PaOOTHI
o remam 1-5

- BKJIaJI POCCUICKHX U 3apyOCKHBIX YUCHBIX,
OKa3aBIUX HauOOJbIIIee BIUSHUE HA PA3BUTHE
bu3uKH.

VYernsiil onpoc no gekiusaM 1 — 39; Ouenka
BBITIOJTHEHUS 33JaHUN TIPAKTHYECKUX padoT
Ne 1-24; 3amannii caMOCTOSATEILHON PaOOTHI
mo TeMaM 1-5

OneHka WHAWBUIYAIBHBIX 0Opa30BAaTENbHBIX JIOCTH)KEHUH IO pe3ylbTaTaM TEKYIIETo
KOHTPOJISI TPOU3BOJIUTCS B COOTBETCTBUHU C YHUBEPCAIIBHON MITKAJIOHN (Ta0mIIa)

[TpoueHT KauecTBeHHast onieHKa HHANBUAYAIBHBIX 00pa30BaTEIbHbBIX
pE3yAbTaTUBHOCTH JOCTHKECHUI
(paBUIILHBIX OTBETOB) Oay (0OTMETKA) BepOaTbHBIN aHaIor
6onee 85 5 OTIINYHO
ot 70 no 84 4 XOPOIIIO
oT 55 o 69 3 YAOBJIETBOPUTEIHLHO
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\ MmeHee 54 | 2 HEYJIOBJIETBOPUTEIBHO

PazpaboTumk:
Crenansd 10.]'., npenogasarens [N (b) POY um. I'.B. [Inexanosa
BomoroB A. M., npennogasarens [IU (d) POY um. I'.B. [InexanoBa
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