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Vr1Bepxaaio
3aMECTHTEfb JupekTopa no HMP

[Iporpamma  yuebnoit  mucuumiauHbl  «EcrecTBOo3HaHue» s Opodeccuu  CPeaHero
npodeccroHanbHOro oopasosanus «lIpoaaser;, KOHTpoJEep-Kaccupy.

[Iporpamma pa3zpaboTaHa Ha OCHOBE MPUMEPHOW MpoTrpaMMbl 0O0IIE00pa30BATEIbHON y4eOHOM
mucuuiuiuael - «EcTecTBo3HaHue» Ui npodeccHOHaIbHBIX — 00pa30BaTENIbHBIX  OpraHu3alui.
PexomennoBano @enepanbHbIM  TOCYJAapCTBEHHBIM AaBTOHOMHBIM  yupexkaeHueM «denepanbHblil
UHCTUTYT pa3BuTusi oOpazoBanHus» (OPI'AY «DUPO») B kauecTBe mHporpaMmbl Jjs peaau3aluu
OCHOBHOI mpodeccuonanbHol oOpasoBatenbHoi nporpammel CIIO Ha 0aze OcHOBHOro oOIIero
o0pasoBaHus ¢ oJiyueHueM cpeaHero oomero odpazoBanus (IIpotokos Ne3 ot 21 urons 2015 r.).

Astop: BanoBa Banentrnna BinagumupoBHa, mpemnoaaBarteib



COJAEP/)KAHUE

OBUIASI XAPAKTEPUCTUKA PABOYEI ITPOTPAMMEI
YYEBHOI JUCLUTIJIMHBI
CTPYKTYPA U COJEPKAHUE YUEBHOI JUCLUATIIMHBI

YCJIOBUS PEAJIN3AIIMNA YUYEBHOM JUCIUILIUHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUIIMHBI
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMbBI YUESEHOM JUCIUTLIVHBI
«Ecmecmeo3nanuey
1.1. MecTO IMCHUILIUHBI B CTPYKTYpe OCHOBHOM 00pa3oBaTe/IbHON NPOrPaMMbI:

VYyebnas aucuuiuinHa «EctecTBo3HaHUEe) SBISETCS 0053aTeIbHON YacThI0 0011e00pa30BaTEILHOTO
[MKJIa OCHOBHOW mpodeccrnoHanbsHOM oOpa3zoBarenpbHOM mporpammbl 1o mpodeccun «lIponasert,
KOHTpOJIEp-KacCcup».

VYuyeOnas nucuuruinHa «EctecTBo3HaHue» obecnieunBaeT GOpMUPOBAHUE OOUIMX KOMIETEHIIUH 110
BceM Bugam AestenbHocTr PI'OC mo mpodeccun «IIponaser, KOHTpoIEp-KacCup.

Oco0oe 3HaueHKE AUCUMITIIMHA UMeeT Ipu popmupoBanuu u pazsutuu OK:

OK 1. [lonumarh CyIIHOCTh U COLMAIBHYIO 3HAYUMOCTb Oyayliei npodeccuu, NposBIsATh K HEH
YCTOMYMBBIN UHTEPEC.

OK 2. OpranuzoBsiBaTh COOCTBEHHYIO ACSITEIBHOCTD, HCXOS U3 IIEJIM U CIOCOOOB €€ TOCTHKECHHUS,
OTIPE/IENIEHHBIX PYKOBOIUTEIIEM.

OK 3. Ananu3upoBarh pabOUyl0 CHUTYAIHIO, OCYIIECTBISITH TEKYIIUA W HUTOTOBBIA KOHTPOJb,
OLICHKY M KOPPEKLHI0O COOCTBEHHOM MAEATEIbHOCTH, HECTH OTBETCTBEHHOCTh 3a pPE3yJlbTaThbl CBOEH
paboTEHL.

OK 4. OcymectBnsath mouck uHMOpManuu, HEoOXoauMou it 3()(PEKTUBHOTO BBITIOJHEHHS
npodeccroHaIbHBIX 33/au.

OK 5. Hcnonb3zoBaTh MHPOPMALIMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTHMH B IPO(ecCHOHATBHOM
NeSITeIbHOCTH.

OK 6. PaboTtats B koMan[e, 3 (HEeKTUBHO 0OLIATHCS C KOJUIETaMU, pPyKOBOJICTBOM, KIIMEHTaMHU.

OK 7. Opranun3oBarh COOCTBEHHYIO AESTEIBbHOCTh C COOIIOACHUEM TpeOOBAaHUN OXpaHbl Tpylda U
9KOJIOTMYECKO 0€30MaCHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C OCOOEHHOCTSIMU OOpa30BaTEIbHBIX MOTPEOHOCTEH
uHBamuA0B U Jymi ¢ OB3, ¢ ydyeToM BO3MOXHOCTEH UX NCUXO(PHU3NOJIOTHYECKOTO pa3BUTHUSA,
WHIUBUAYAIbHBIX BO3MOXHOCTEH M METOJMYECKHMX pPEKOMEHJAIUi M0 pa3padoTKe U peanu3aluu
aJalITUPOBAHHBIX ~ 00pa30oBaTENbHBIX IMPOTrpaMM  CPEAHEro  MPO(PEeCcCCHOHAIBHOIO  00pa3oBaHUS,
YTBEPKICHHbIE JUPEKTOpOoM JlermapTaMeHTa rocy1lapcTBEHHOW NOJUTUKU B cepe MOArOTOBKU paboynx
kagpoB u 110 Hayku Poccuu ot 20 anpesnst 2015 r. Ne 06-830.

OOpa3zoBaHue HHBAIUJIOB U OOYYAIOMIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
OpraHU30BaHO COBMECTHO C JIPYTMMH 00y4arOIUMHUCS.

AnanTupoBaHHas MporpaMMa pa3padoTaHa B OTHOLIEHUH OOYYalONMIUXCS ¢ KOHKPETHBIMH BUIAMHU
OTpaHUYEHUH 3/I0pOBBs (HAPYLIEHUS CIyXa, HAPYLIEHUS JBUTaTeIbHONW aKTUBHOCTH, HAPYILLIEHUS 3pEHUS,
coMaThyeckue 3abojeBaHus), 00ydaroUUXcss COBMECTHO € APYrUMH 00yJarolMMHKCS B yueOHOM rpyre
10 MPOQEeCcCHH.

Peanuzanus aganTUpoBaHHOW MPOTpaMMbl OCYILECTBIISIETCS ¢ UCIOJIb30BAHUEM Pa3IMYHbIX (OopM
0o0y4eHws.

1.2. Heap u nuiaHupyembie pe3yibTaTbl 0CBOCHHUS TUCHUIIIUHBI:
Copepxanue nporpammbl «EcTecTBO3HaHNE» HAMPaBICHO HA JOCTHKEHUE CIIEIYIOIIUX LIeTei:

- OCBOEHHUE 3HAHUN O COBPEMEHHOH €CTECTBEHHOHAYYHON KapTUHE MUpPA U METOJjaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOojee BaXXHbIMM HJEIMU M JOCTHKEHHSIMHU €CTECTBO3HAHMS, OKa3aBUIMMU
OTpeeNsAolIee BIAUSHUE HAa PAa3BUTHE TEXHUKU U TEXHOJIOTUH;

- OBJIaJICHHE YMEHUSMU NPUMEHSATH MOJyYCHHbIE 3HAHUS U1 OOBSICHEHUS SIBJICHUN OKPYXKAIOLIETO
MHpa, BOCHPUATUS MH(OPMALIUK €CTECTBEHHOHAYYHOTO U MPO(ECCHOHATBLHO 3HAYUMOTO COACPIKAHMUS;
pa3BUTHE MHTEJUIEKTYQJIbHBIX, TBOPYECKMX CIOCOOHOCTEH M KPUTUYECKOTO MBIIUIEHUS B XOJe
MIPOBEJICHUS] TMPOCTEMIINX HCCIEIOBAaHUM, aHanu3a SIBJICHUM, BOCIPUATUS M HMHTEpIpETalUU
€CTeCTBEHHOHay4yHOU uH(popmanuy;

- BOCIHTAaHHUE YOEXJIEHHOCTU B BO3MOXHOCTU IMO3HAHUS 3aKOHHOW MPHUPOJbI U HCIHOJIB30BaHUS
JOCTHUKEHHUI €CTeCTBEHHBIX HayK JUIsl pa3BUTHSI IMBUJIM3ALIMU U TIOBBIILICHUS Ka4eCcTBa JKU3HH;

- IPUMEHEHHNE €CTeCTBEHHOHAYYHbIX 3HAaHUH B PO(eCCUOHATbHON NESATEIbHOCTH U TOBCEAHEBHOM
XKU3HU JUIs 00ecriedeHusi 6€30MMacCHOCTH KU3HEAESITEIbHOCTH; TPAMOTHOTO HCIOIb30BaHUSI COBPEMEHHBIX
TEXHOJIOTUH; OXpaHbl 3J0POBbs, OKPYXKalOIIeH cpeibl.



B pamkax nporpaMmMbl yueOHOM AUCIUIUIMHBI OO YYAIOIIMMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon Ymenus 3HaHug
OK
OK 01. | JluuHOCTHBIE: JImyHoCTHBIE:
OK 02. | - o0ObeKkTUBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHIIMH B O0NACTH €CTECTBEHHBIX | - YCTOHUMBBIA MHTEPEC K HCTOPHH U JOCTHKEHUSM B 00JIACTH €CTECTBEHHBIX
OK 03. | Hayk nans demoBeKa M OOLIECTBA, YMEHHE HCIIOJIb30BaTh TEXHONOTHYECKHE | HayK, YyBCTBO FOPIOCTH 32 POCCHICKHE €CTECTBEHHBIE HAYKH;
OK 04. | moctmxenuss B oOmacTu (GHU3UKH, XUMHH, OHOJOTHM JUI TOBBIIIEHHS | - TOTOBHOCTH K MPOAOIIKEHUIO 00pa30BaHusl, MOBBIIICHUIO KBaTH(pHUKALIIK B
OK 05. | COOCTBEHHOr0 MHTEIUICKTYaIbHOI'O Pa3BUTHS B BBIOPAHHOW MPOGECCHOHAIBHOM | M30paHHON NPOQECCHOHAILHOM JIESITEILHOCTH C UCIONB30BAHUEM 3HAHUM B
OK 06. | medrenbHOCTH; 00J1aCTH eCTEeCTBEHHBIX HAYK;
OK 07. | - yMeHMEe NpoaHaIM3UPOBATh TEXHOTCHHBIC IMOCICACTBHS JUIS OKPYXAIONIeW | -  TOTOBHOCTh  CaMOCTOSTENILHO  J0OBIBaTH  HOBBIC  JUIsl  ce0s

Cpelpl, OBITOBOM U MPOU3BOACTBEHHOM JCITEIBHOCTH YEIOBEKA;

- yYMEHHE YIpaBIsTh CBOCU I[103HABATEIHHOM JESTEIBHOCTHIO, IMPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'0 HHTEIUICKTYAJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHUS B KOMaHJE IO
pEIICHUIO O0IIMX 3aja4 B 00JIACTH €CTECTBO3HAHUS.

MeTtanpeaMeTHbIe:

- YMEHHE OMPENEATh TN U 3aJa4d JIEITEIbHOCTH, BEIOUPATh CPENCTBA I UX
JIOCTHKEHUS Ha MPAKTHUKE;

- YMEHHE HCIOIB30BaTh Pa3IUYHbIC UCTOYHUKU JUIS TOJYUYEHUS] €CTECTBEHHO-
HayyHOW WH(QOpMAaIMM ¥ OICHHBATh €€ JOCTOBEPHOCTh IS JOCTHIKEHUS
MOCTABJICHHBIX IIEJIEH U 3a/1ad.

IIpeameTHbIe:

- c(OPMHPOBAHHOCTh YMEHHUS MPHMEHATh €CTCCTBCHHOHAYYHBIC 3HAHUS JIIS
OOBSICHCHUS OKPYXKAIOUIMX SIBJICHUN, COXPAHECHUs 370POBbS, OOCCIICUCHUS
0C301IaCHOCTH  JKU3HENCATEIBHOCTH, OCPSKHOTO OTHOIICHUS K MPHPO/IE,
palMOHATBHOTO PUPOIONOIB30BAHMS, a TAKXKE BBITIOTHEHHS POJIM TPaMOTHOTO
MOTPEOUTEIIS;

- c(OPMUPOBAHHOCTH MPEJCTABJICHUI 0 HAYYHOM METOJIC TTO3HAHUS TTPUPOJIBI U
CpeNcTBax W3y4YEHHUs MeramMupa, MaKpoOMHpa ¢ MHKPOMHpA; BIAJICHUE
MpUeMaMU ©CTECTBCHHOHAYUHBIX HAOQJIIOJICHUIA, OIBITOB, WCCICIOBAHUNA U
OILICHKU JOCTOBEPHOCTH MOMYyUYEHHBIX PE3YIbTATOB;

- c(hOPMHUPOBAHHOCTh YMEHUW MOHUMAaTh 3HAYMMOCTH ECTECTBEHHOHAYYHOIO
3HAHUS JJIS KaXJIOro 4YelOBeKa HE3aBUCUMO OT ero mnpog)ecCHOoHaIbHON
NEeSITEIbHOCTH, pa3inyaTh (DaKThl U OIEHKH, CPABHUBATH OIICHOYHBIC BBHIBOJIBI,
BHUJICTh UX CBSI3b C KPUTEPUSIMHU OIICHOK UM CBS3b KPUTEPUEB C OMPEIEICHHOMN
CHUCTEMOM IIEHHOCTEH.

€CTECTBEHHOHAyUYHbI€ 3HaHMS C HCIIOJIB30BAaHUEM JUISI 3TOTO JOCTYIHBIX
HMCTOYHUKOB MH(pOpMaIuu.

MertanpeaMeTHbIe:

- TNpPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHMA (HAOMIOACHUS, HAayYHOTO
SKCTIIEPUMEHTA) Ui M3y4YeHWs Pa3IM4YHBIX CTOPOH €CTECTBEHHOHAYyYHOH
KapTHHBI MHUpA, C KOTOPBIMH BO3HUKAET HEOOXOJMMOCTH CTaJKHBATHCS B
npodeccuoHanbHON cdepe;

- OBJaJieHNEe YMEHHSAMHU W HaBbIKAMM pa3IUYHBIX BHUJOB T0O3HABATENbHOU
JeSTeIBbHOCTH JJI M3Y4EHHUsS! Pa3HBIX CTOPOH OKPYKAIOIIEro eCTECTBEHHOTO
MHpa.

IIpeameTHbIe:

- chOPMHUPOBAaHHOCTh TPEACTABICHUH O IIEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KAapTHUHE MHpaA, NPUPOAE KAaK €IWHOW UEIO0CTHOU
cHCTeMe, B3aMMOCBSI3M YeIOBEKa, MIPUPOALI M OOIIECTBa, MTPOCTPAHCTBEHHO-
BpeMEHHBIX MacmTabax BceneHHol;

- BIIaJICHHE 3HAHUSMH O HamOoliee BaXKHBIX OTKPBITHAX M JIOCTHIKCHHUSX B
0051acT eCTeCTBO3HAHUS, MOBJIMSBIINX HAa HBOJIONMIO TPEICTaBICHUH O
MIPUPOJIE, Ha pa3BUTHE TEXHUKHU U TEXHOJIOTHil;

- BIIQJICHUE TOHSATHIHBIM ammnapaToM €CTECTBEHHBIX HayK, IMO3BOJISIOIIMM
M03HaBaTh MHUp, Yy4YacTBOBAaTb B JHUCKYCCHUSAX TI0 €CTECTBEHHOHAYYHBIM
BOMpPOCAM, HCIONIB30BaTh Pa3fM4YHblE HWCTOUYHUKK HHGOPMALUHU  JUIs
MOJTrOTOBKH COOCTBEHHBIX Pa0OT, KPUTHUYECKH OTHOCHUTBHCA K COOOLICHUSM
CMU, conepxanym HayudHYyH HH(POpMAIIHUIO.




2. CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM yueOHOM AUCHUIIMHBI M BUbI Y4eOHO# padoThl

Buja yueOHo# padoThl O0beM yacoB
O0bem 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOM AU CHUILINHBI 270

B TOM YHCIJIE:

TEOPETHIYECKOE 00yUeHne 140
nabopaTopHbIe PaObOTHI -
MIPAKTHUYECKHUE 3aHATHS 40

KypcoBasi paboTa (IIpoeKT) -

KOHTpOJIbHAs paboTa -

caMOCTOsITeIbHAs paboTa 90

Hrorosas arrecrauus B popme 1udpepeHMpoOBAHHOIO 3a4eTa -




2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe Y4eOHOH TUCHHUILINHBI

HaumenoBanue Conep:xanue yueOHOro marepuana u ¢opMbl OPraHU3alUU AesITEJILHOCTH 00yYAI0IIMXCS Oo0bem Konsl
pa3/esioB U TeM B Yacax | KOMNeTeHIWH,
¢popmMupoBanuio
KOTOPBIX
€Ioco0cTBYyeT
3JIeMEHT
MPOrpaMMbl
1 2 3 4
PU3UKA 82
Brenenne ®duznka — (yHIaMeHTaJIbHAs HayKa O IpHpoje. EcTecTBeHHOHaYYHBIH METO/I TI03HAHHS, €T0 BO3SMOKHOCTH M TPaHUIIBI TIPUMEHUMOCTH. OK 4,5
DKcnepyuMeHT M TeopHsi B Tpoliecce IMMO3HaHHWS NpUpoisl. MonenupoBaHue (HU3MYECKUX SIBIEHWH M mponeccoB. EcrecTBeHHOHaywHas 2
KapTHHA MUpA U €€ BaKHEHIIINe COCTABIISAIOLINE.
EnnHcTBO 3aKOHOB IPUPOABI 1 cocTaBa BellecTBa Bo BeenenHoi. OTKpBITHS B (M3HKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOIOTUH
MIPOU3BOJICTBA.
CamocTosiTenbHasi padoTa 00y4al0IUXCH 1
®duznka 1 Mos podeccus (moadop MaTepruasoB, MUHH-COYMHEHHE | T.JI.)
Tema 1. Cojep:xanue yueOHOr0 MaTepuajia
Mexannka 1.Kunematnka. Mexanunueckoe nemxenue. Cucrema orcuera. Tpaekropus apmwxenus. [1yts. Ilepemenienue. PaBHoMepHOE npsMoIuHEHHOE OK 34,5
nBwkeHne. Ckopoctb. OTHOCHTENFHOCTD MEXAaHUYECKOT O IBIKEHUS. 3aKOH CIIOKEHUsI ckopocTel. ['paduku ABrKeHUs.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JIBUKEHUHN. MTHOBEHHAs! CKOPOCTh. PaBHOYCKOpEHHOE NPSAMOIMHENHOE JBIKEHNE. Y CKOPEHUE.
CBoOoanoe najenue ten. KpuBonmHeliHoe qBIbKeHUE. YTiI0Bast CKOpocTs. PaBHOMeEpHOE ABMKEHHE IO OKpYKHOCTH. LleHTpocTpemurensHoe
YCKOpEHHE. 13
2. Nunamuka. Macca u cuina. Bzanmoneiicteue ten. 3akoHbl quHamMukd. Cuisl B pupose. CriocoObl u3Mmepenus cuil. MHepiuansHas cucreMa
oTcyera. 3aKOH BCeMHUpHOro TsroreHus. HesecomocTs.
3.3aKoHBI COXpaHEeHUs! B MeXxaHuKe. MIMITynbc Tena. 3akoH coXxpaHeHus UMITyibca. PeakTuBHOE nBMKeHne. MexaHndeckas paboTa.
MorHocTb. PaboTa CHITBI TATOTEHHS, CHIIBI YIIPYTOCTH U CHIIBI TpeHHsl. MexaHudeckast sHeprus. Kunerndeckas sneprusi. Kunernueckast
sHeprus U padora. [ToTeHaabpHas SHEPTUsl B TpaBUTAIIMOHHOM Mose. [loTeHnnansHast SHeprus ynpyro 1ehOopMHUPOBAHHOTO Tela. 3aKoH
COXpaHEHMs MOJTHON MEXaHUYECKOH SHEPTUH.
B ToM unciie, npakTHYeCKHUX 3aHATHI M J1a00PATOPHBIX padoT 4
[paktrueckoe 3ansitue: «lccienoBanne 3aBUCHMOCTH CHIIBI TPEHHSI OT MaccChl TeJay. 2
[IpakTiueckoe 3ansiTre: «Penienue 3ajaq 1mo Teme» 2
CamocTosiTenbHasi padoTa 00y4al0IUXCH
HeBecomocTs. PeaxkTuBHOE nBIMKEHHME, MOJENb pakeTbl. MexayHapoaHas kocMudeckas craHuus. Kocmoapom baiikonyp. KocMompom 9
[Tnecenx (MOArOTOBKA JOKJIAA0B, IPE3ECHTAINHN)
Tema 2. Conep:xanue y4eOHOI0 MaTepHaia OK 2-6
OcHOBBI 1. Monexynsipaast pu3uka. ATOMUCTHYECKAs! TEOpUsI CTpOeHUs BemecTBa. HaOmoaeHus 1 ONbITHI, MOATBEPK/IAIOIINE ATOMHO-MOJIEKYJISIPHOE
MOJIEKYJISIPHOI | cTpoeHMe BemiecTBa. Macchl M pa3Mepbl MOJIEKYNl. TerjoBoe JBIKEHHWE YacTHIl BellecTBa. bpoyHoBckoe aBikeHue. MneanmbHblid Tas.
¢usuku n TemmepaTtypa kak Mepa cpelHed KMHETHYECKOH PHEPrHH YacTHIl. YpaBHEHHE COCTOSIHUS HJIealIbHOro rasa. M3omporecchl U UX rpadukH. 14
TepMoguHAMHUK | OOBsICHEHNE arperaTHbIX COCTOSTHUN BelecTBa U (pa30BBIX MEPEX0/I0B MEKIAY HUMH Ha OCHOBE aTOMHO-MOJIEKYIISIPHBIX MTPEACTABICHUH.

)4

2.CBs13b MEXK/Ty JaBJICHHEM U CPEIHEH KHHETUICCKOM SHEpruei MoJieKys ra3a. Pabora raza. Monenb xkunkoctu. [10BepXHOCTHOE HATSKCHUE
u cMauuBaHue. Kpucramummdaeckue u amopdHbie BeniecTBa. JKUIKUe KPUCTAIITBL.




3. Tepmomuaamuka. BHyTpeHHss sHeprus. Pabota 1 TemiooTnaya Kak CrocoObl U3MEHEHUST BHYTPeHHEH 3Hepruu. [IepBoiil U BTOPOI 3aKOHBI
TepMoauHaMuky. [lpunHumnel pedictBusi TeruioBbix MammH. KIIJ[ TermoBeix nBurateneil. TemoBble MallMHBI M MX MPUMEHEHUE.
DKOJIOrMIeCKHE MPOOJIEMBbI, CBS3aHHBIC C MPHUMEHCHUEM TEIUIOBBIX MAIIHH, ¥ MPOOJIEMBI YJHEPTrOCOCPCIKCHIS.

B ToM uncie, npakTHYeCKHUX 3aHATHI U 1a00PATOPHBIX padoT 4
[pakriueckoe 3ansitue: « TBepaple Tena. Kpucrannmyeckue n amopgnsle BemecTa. JKuKie KpUCTaibn. 2
[TpakTiueckoe 3ansTre: «Pacyer Macchl BO3/lyXa B ayTUTOPUI». 2
CamocTosiTenbHasi padoTa 00y4al0IUXCH
SIBIIeHns1 TOBEPXHOCTHOTO HATSDKEHHS U cMauuBaHusl. KpucTamiel, aMopQHbIe, )KUAKOKPUCTAIITMYECKHE TeNa (COCTaBIIeHNEe CPaBHUTEIBHON 7
tabmuipl) [logroroBka nokmanos, mpedeHtanmid: «TerutoBele apurarenu». «TemsoBble MamMHBI U HX IMPUMEHEHHE». «OJKOJOTHYECKHe
IpOOJIEMBI, CBSI3aHHBIE C IPUMEHEHNUEM TEIUIOBBIX MAIIUH, M IIPOOJIEMBI YDHEProcOepIKESHUSD).
Tema 3. Cojepsxanue yueOHOr0 MaTepuajia OK 2-6
OcHoBBI 1. DnekTpocraruka. BzaumoaeiicTBie 3apsyKeHHBIX Tell. DIEKTPUUECKHA 3apsijl. 3aKOH COXpaHEeHUs dJIEKTpUuueckoro 3apsjaa. 3akoH Kymona.
3JeKTPOAMHAM | DJIEKTPOCTATHYECKOE I0JIe, €r0 OCHOBHBIE XapAKTEPUCTHKH U CBSI3b MKy HUMH. [IpOBOHUKH ¥ U30JIATOPHI B AJIEKTPOCTATHYECKOM ITOJIE.
HKH DJeKTprYecKasi eMKOCTb KOHIEHCATOpa. JHEPTHsl SIEKTPOCTATHUECKOTO MOJIS.
2.Ilocrosinublit TOK. TlocTosiHHBIN AaekTprueckuid Tok. Cuia TOKa, HApsbKEHUE, SJIEKTPUYECKoe conpoTuBieHune. 3akoH Oma st ydacTka 2
LIETH U TIOJTHOM 3JIEKTPUIECKOH 11ermu. Pabota ¥ MOITHOCTH IMTOCTOSTHHOTO ToKa. 3akoH Jxoyns—IJlenna. TermioBoe neiicTBHE IIEKTPUIESCKOTO
TOKa. DJIEKTPUUECKUH TOK B PA3JIMYHBIX CPEJax.
3.MaruuTHOe moje. MarHuTHOE TNOJIe U €ro OCHOBHBIE XapaKTEPUCTUKH. [leWiCTBME MAarHWUTHOTO TOJIS HA IMPOBOAHUK C TOKOM. 3aKoH
Awmnepa. Onekrtponasuratens. Cuna JlopeHua. SIBieHHe 37€KTPOMArHUTHOM HMHAYKIHUH. 3aKOH SJIEKTPOMArHUTHOM uHaykuuu. [IpaBuio
Jlenna. Camonnaykums. HAYKTUBHOCTE. DHEPrysi MarHUTHOT'O MOJIS.
B Tom uncie, npakTHYeCKHX 3aHATHI M J1a00PATOPHBIX padoT 4
ITpaktuueckoe 3anstue: « M3mepenne 3/]C n BHyTpEeHHET0 CONPOTHUBIICHUS! HCTOYHUKA TOKA. 2
[paktrueckoe 3ansTre: «/3yueHne nocie 0BaTeIbHOI0 U NapauIeIbHOTO COSMHEHHS TIPOBOJHUKOBY. 2
CamocTosiTenbHasi padoTa 00y4al0IUXCs
Onexrpuzanus Ten. Padora anexkrpoasurarens. [IpumeneHne mocTosHHOro Toka. [IprMeHeHre TPOBOJHUKOB M U30JISATOPOB B JKU3HU M MOEH 11
npoeccuu (MOATrOTOBKA JAOKJIA/IOB, IPE3CHTAIINH)
Tema 4. Conep:xanue y4eOHOI0 MaTepHaia OK 2-6,
Konedanus u 1. Mexanndeckue konebanus u BoiHbL. CBOOOIHBIC KoneOaHus. [lepuos, dactora u amiuuTyna koieOanuil. ['apMOHMYECKHe KOJleOaHusl.
BOJIHBI MaremaTnueckrii 1 IpY>KMHHBIA MasTHUKH. [IpeBpalieHne SHepruy IpH rApMOHUYECKUX KOJIEOaHMUIX
2. MexaHuuecKre BOJIHBI M UX BHUJIbl. 3BYKOBBIE BOJIHBL. YJIBTPa3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €TI0 HCHOJIb30BAHUE B MEUIIMHE Y TEXHHKE.
3. DIeKTpOMAarHuTHBIE KoJieOanuss W BONMHBL. CBOOOIHBIC 3JCKTpOMAarHuTHBIE KoneOanus. KonebGaTenmpHbI KOHTYp. Popmyna TomcoHa.
BeIHyX/IeHHBIE DIIEKTPOMAarHUTHBIE KoneOaHus. ['apMOHNYECKUe AJIEKTPOMAarHUTHBIE KoeOaHus. DIeKTpUYecKuil pe3oHanc. [lepeMeHHBIH
TOK. Dnekrporeneparop. [lomydenue u nepenayda snekrposHepruu. [Ipobiemsl sHeprocoepexeHus.. ]
4. DNeKTpOMarHUTHOE IoJie. DJIEKTPOMArHUTHBIE BOJHBL. CKOPOCTb 3JEKTPOMATHUTHBIX BOJH. [IpMHIMITEI pajiMoCBsI3W M TEIEBHUIICHHUS.
Hcnonp3oBaHue 3IIEKTPOMAarHUTHBIX BOJIH Pa3JIMYHOTO JMana3oHa B TEXHUUYECKHX CPEICTBAX CBS3H, MEIWIMHE, NMPU H3YYEHHH CBOMCTB
BEIIlECTBA.
5.CBeToBBIC BOJHEL. Pa3BUTHE TpENCTaBICHUA O TPUPOJE CBETa. 3aKOHBI OTPAXKEHWS W MpPEIOMIICHUS cBera. HTepdepeHmus cBeTa.
Judpaxuus cBera. Judpakiumonnas pemerka. [lonspuzanus csera. J{ucrepcus caera.
Jlunzer. @opmyna ToHkol JMH3BL. ONTHYECKHe TPHOOPEI.
B ToM uncie, NpaKTHYEeCKUX 3aHATHI M JIa0OPATOPHBIX padoT 4
[Tpaktrueckoe 3ansiTue: «/3yuenne konebaHNi MaTEMaTHIECKOTO MasiTHUKAY. 2
[Tpaktrueckoe 3ansitre: «OnpeeneHne NoKa3aTessl PEJIOMIICHHS CTEKIay. 2




CamocTosiTenbHasi padoTa 00y4al0IUXCH

PamuocBsi3e. Pasnoxenue Genoro csera B crektp. MHTtepdepennus u qudpaxius cBera. OTpaxkeHHe W IperoMileHHe cBeta. OnTHueckue
IpUOOpPHI (JTOKITAJBI)

Tema 5.
JJIeMEeHTBI
KBaHTOBOM
$puznku

Cojep:xanue yueOHOr0 MaTepuajia

1.KBanTOBBIC CBO¥iCTBA cBeTa. PaBHOBecHOE TemioBoe m3nydeHue. KBanroBas rumoresa [lnanka. @orosnmekrpraeckuii 3QpQGeKT. Y paBHEHHE
DiiHmTeliHa st BHenHero goroaddexra. doron. [lapnenue cBera. [lyaqnsm cBOHCTB CBeTa.

2.®usuka aroma. Monenu crpoenust atoma. Ombit Pesepdopmaa. [locrynater bopa. O0bsicCHEHHE JIMHEHYATOTrO CIICKTPa BOAOPO/A Ha OCHOBE
KBaHTOBBIX MOCTYynaToB bopa. Ilornomenre u ucryckanue ceera atoMmoM. KBanroBast sHeprust. [I[puHIMI ICHCTBHS U HCIIOIB30BAHUE JIa3epa.
OnTHYecKasi CIICKTPOCKOIUS KaK METOJT U3YUCHHSI COCTaBa BEIICCTBA.

3.du3nKa aTOMHOTO AApa U 3JICMCHTAPHBIX YaCTHII. CocraB u CTPOCHUEC aTOMHOI'O AApa. CsoticTBa AACPHBIX CUIL. 3Hepr1/1$1 CBsA3U U Z[e(beKT
MacCbl AaTOMHOI'O dapa. PaguoaxktuBHOCTE. Bumnl PaaguOaAKTUBHBIX npeBpameHI/Iﬁ. 3aKoH PaguOaKTUBHOIO pacraja. CaoiicTBa
HUOHU3UPYIOIUX ANCPHBIX PI3J'Iy'-IeHPII>i. PaguoakTuBHBIE H3JIYy4YCHUI U UX BO3I[eI>iCTBPIe Ha XUBbBIC OPraHU3MBbI. HI[GpHI)Ie peaKkuuu. Hz[epHaﬂ
OHCPICTHUKA. aﬂeMeHTapHHe HaCTUIbI. CDyHI[aMeHTaJ'H)HI)Ie B3aUMOJICHCTBHS.
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B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

IMpaxtuueckoe 3anstue: «Jlasepbly.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

[Mpumenenne poroadpdexra. ®orornemMeHTs U UX Hcnonb3oBanue. [[pumenenue nazepa. JInHeHYaThIe CIIEKTPBI PA3IMYHBIX BEIIECTB.
CyeT4nK MOHM3NPYIONIMX M3ITy4eHHH (T0roToBKa pedepaToB, Ipe3eHTaIUH)

OK 2-6

Tema 6.
Bcenennas n
ee IBOJIIOLHUS

Cojep:xanue yueOHOr0 MaTepuajia

1. Crpoenue u pa3zsutue Beenennoil. Kocmonorus. 3se3nnl. TepmosaepHslii cunTe3. Moaens pacmupsitoneiics Beenennoit

2.IIpoucxoxnenne ComneuHoi cucremsl. [IporoconHie u mporomanerHele obiaka. OOpa3oBanue IiaHer. [IpobGiema cymiecTBoBaHUS
BHE3EMHBIX IMBIWIIN3ALUIL.

3.CoBpeMeHHas pu3ndecKasi KapTHHa MHUpa.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Uepnsie npipbl. Kometsl. [Tnaners! 3eMHoN rpynmbl. [I1aneTsl- ruranThl (IIOAr0TOBKA HOKJIA/I0B, TPE3EHTAINHN)

OK 4,5

XUMUA

48

BBenenne

XuMHdecKast KapTHHa MUpa KaK COCTaBHasl 4aCTh €CTECTBEHHOHAYYHON KapTHHBI MUpa. POllb XUMHH B KM3HU COBPEMEHHOI'O OOIIECTBA.
Hogeiimye nocTkeHns XMMUYECKON HaYKH B TUTAHE Pa3BUTHUS TEXHOJIOTHI: XUMHUUECKasl TEXHOJIOTUSI — OMOTEXHOJIOTHS - HAHOTEXHOJIOTHSI.
[TpumeHeHne TOCTIKEHUI COBPEMEHHOW XMMHHU B TYMaHUTAPHOU chepe JesITebHOCTH 00IIecTBa.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

Xumus 1 Mos ipogeccust (Mogdop MaTepHaIoB, MUHU-COYNHEHHUE U T. J1.)

OK 1

Pazgen 1.

OO0masi ¥ HeOpraHu4ecKasi XMMHUsI

30

Tema 1.1.
OcHOBHBIE
IMOHATHH )7
3aKOHbI XUMHUHA

Cojep:xanue yueOHOr0 MaTepuaja

1. Ipenmer xumun. BemiectBo. AToM. Monekyna. XUMHYSCKHAN 3JIEMEHT U (DOPMBI €r0 CyIIecTBOBaHMA. [IpOCThIC M CIOKHBIC BEIICCTBA.
AJUIOTPONHS ¥ €€ PUYUHBI.

2. U3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB M MOJIeKysld. ATOMHasl eAMHUIAa Macchbl. OTHOCUTENbHBIE aTOMHAs U
MoJiekysipHast Maccel. KommuectBo BemectBa. [locrostHnast ABoraapo. MossipHas macca. 3akoH ABorajapo. MoJsIpHBI 00beM Ta3oB.
Pacuersl mo XuMH4ecKuM (hopMmysiam.

3. 3aKOH COXpaHEeHUsI MacChl BEIIECTBA.

B ToM umncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

[\

HpaKTqucxoe 3aHsATHe: «Pemenue 3agayd no temey.

[\

CamocTosiTenbHasi padoTa 00y4al0IUXCs

OK 2-5
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Pemienne 3a1a4 Ha HaX0XK/IEHUE OTHOCUTEIBHON MOJIEKYJIIPHOM MacChl, ONPEAETICHNE MAaCCOBOM 10 XUMHUYECKUX AJIEMEHTOB B CJI0XKHOM
BEILIECTBE

CocraBiieHue XUMUIECKUX (POpMyYII IO BaJeHTHOCTU. Onpe/ieneHue OTHOCUTEIbHOM U MOJIEKYIIIPHOM Macchl, KJ1acca HEOPraHUUECKUX
COeIMHEH U, TpuMepsbl, HazBaHusl. (PaboTa ¢ KHUTOH, KOHCIIEKTOM.)

Tema 1.2. Conep:xkanue y4eOHOI0 MaTepHaia OK 2,5
Hepuopuueckn | Otkpoitue [leproanueckoro 3akoHa. [leproandeckas cucrema xumudeckux snemenToB [I.M. MenneneeBa kak rpaduueckoe 0ToOpakeHue
i 3aK0H U [eproanueckoro 3akoHa. Ileproanveckuii 3aKOH M CUCTEMa B CBETE YUEHHS O CTPOCHMM aToMa. 3aKOHOMEPHOCTH M3MEHEHHs CTPOCHHUS
Ilepnoguyecka | 5yeKTPOHHBIX OOOJOYEK aTOMOB W XHUMHYECKHX CBOWCTB, 00pa3yeMbIX »JJEMEHTaMH TIPOCTBIX M CIOXKHBIX BEUIECTB. 3HAUYCHHE
sl cucTeMa [eproanueckoro 3akona n Ilepmopmueckoll cucteMbl Xxumudeckux amemeHToB JI. V. MenzaeneeBa st pa3BUTHS HAYKH M TIOHUMAaHUS
XHMUYECKUX XMMHUYECKOH KapTHHBI MUpA.
3JIEMEHTOB CamocTosiTeibHasi padoTa 00y4al0IUXCs
A CoBpeMeHHast (HOPMYJIHPOBKA IEPUOANYECKOrO 3aKOHA. 3HAUCHHE IEPUOJUMYECKOrO0 3aKOHA M MEPUOANYECKOW CHCTEMbl XUMHYECKHX
Menneneesa anementoB J{.M. MeHzneneeBa s pa3BHTHS HAyKH M IOHMMaHHMs XMMHYECKOM KapTuHbl Mupa. (Pabora ¢ ydyeOHMKOM, cocTaBieHHE
KOHCIIEKTA);
[oaroroBka pedepaToB U Mpe3eHTALMH HA TEMBI:
- Xuznp u nesarensuocts .M. Menneneena.
- «[leproanyeckoMy 3aKoHy Oyaylee He TPO3UT pa3pylICHHEM. ..».
Tema 1.3. Cojepsxanue yueOHOr0 MaTepuajia OK 2,5
Ctpoenue [Mpupona xumudeckoi cBs3u. KoBasieHTHast CBSI3b: HenojsipHast U mossipHas. MlonHas cBsi3b. KaTHOHBI M aHMOHBI. MeTayuinueckast CBSI3b.
BelIecTBa BonoponiHas cBsi3b. B3anMOCBsI3b KPUCTAIIIMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIMHU THIIAMH XUMHUYECKOH CBSI3H.
CamocTosiTenbHasi padoTa 00y4alouXCs
Onpenenennie CTeIEHN OKUCIEHHS B CIIOKHBIX BemiecTBax. (PaboTa ¢ KHUTroif, KOHCIIEKTOM. )
[MoaroroBka pedepaToB u Mpe3eHTALNIA HA TEMBI:
AmopdHBbIe BelecTBa B IPUPOAE, TEXHHUKE, OBITY.
Vcrionp30BaHue BeNECTB ¢ pa3HBIMU BHAAMHU XUMHUECKOH CBSI3U B OBITY M PO ECCHOHATIBHON AESTEIHHOCTH.
Tema 1.4. Cojep:xanue yueOHOr0 MaTepuajia OK 2-5
Bona. 1. Boga B mpupoze, ObITY, TeXHHKE M Ha NPOM3BOACTBE. PHU3NYECKHE W XMMHUYECKHME CBOWMCTBA BOJBI. 3arpsi3HUTEIHM BOJBI U CIIOCOOBI
PacTBOpHBI ounctku. JKecTkas Boma W ee ymsirueHue. OnpecHEHHE BOJBL. ArperaTHble COCTOSHHMS BOJABI M €€ MEepPEeXOAbl M3 OIHOrO arperaTHOro
COCTOSIHHSI B JIpyTO€.
2. PacTBOpeHme TBep/ABIX BEHIECTB M ra3oB. 3aBHCUMOCTh PAaCTBOPHMOCTH TBEPJBIX BEIIECTB M ra3oB OT TeMIeparypbl. MaccoBas mois
BEIIIECTBA B PACTBOPE KaK CIIOCO0 BBIPA)KEHMS COCTaBa pacTBopa.
B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT
[Tpaktrueckoe 3ansiTre: «lIIpuroToBieHre pacTBopa 3aJJaHHON KOHIIEHTPALIHID).
CamocTosiTenbHasi padoTa 00y4al0IUXCs
MaccoBast 101151 paCTBOPEHHOT'0 BELIECTBa (pEIIeHne 3a/1a4).
PactBopenue BemecTB B Boge. OCHOBHBIE TOJIOKEHHUS TEOPHHU SJIEKTPOITUTHIECKON nucconranyi. KucmoTsl, OCHOBaHHS U COIH KaK
anekTponuThl. (Pabora ¢ yaeOHUKOM: COCTaBJICHUE KOHCIIEKTa). 3arpsi3HUTENN BOJBI M CIIOCOOBI OUUCTKH. JKecTkas Bolia U ee yMsrdeHue (
110100p MaTEpPHAJIOB, MOATOTOBKA JIOKJIAJIOB).
Tema 1.5. Conep:xanue y4eOHOI0 MaTepHaia OK 4,5
Xumnyeckue [MonsiTne o0 XxumMudyeckor peakiyu. THbl XUMUYECKHX peakiunii. CKOpOCTh peakiuu U (hakTopbl, OT KOTOPBIX OHA 3aBHUCHUT. TeroBoi agdekt
peakuun XMMHUYECKOH peakiy. XUMHYECKOEe PABHOBECHE M CIIOCOOBI €r0 CMEIIECHHSI.

B ToM umncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT
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IMpakTuueckoe 3aHaTHE « 3aBUCUMOCTEH CKOPOCTH XUMHUYECKOM PEAKIIUH OT PA3JIMYHBIX haKTOPOB (TeMIepaTyphl,
KOHIIEHTPAITUY BEIEeCTB, IeHCTBUS KATAJINU3aTOPOB)».

CamocTosiTenbHasi padoTa 00y4al0IUXCH

O0paTUMOCTh XUMUYECKHX peakuuit. OOpaTiMble 1 HeOOpaTHUMbIE peakui. XMMHUYECKOe paBHOBECHE U CIIOCOOKI ero cmemenus. (Pabdora ¢
Y4eOHHKOM - COCTaBJIEHHE KOHCIIEKTA)

Onpenenenne TUIMOB XMMUYECKUX peakuii (yIpasKkHEeHUs!).

[MoaroroBka pedepaToB u Mpe3eHTALNIA HA TEMBI:

- Peaknust ropeHust B OBITY U Ha IPOU3BOJICTBE.

- BupTyaneHoe MoJienupoBaHHe XUMHUYECKUX MTPOIECCOB.

Tema 1.6.
Kuaccudukan
us
HeOpraHu4ecK
HUX COeIMHEeHMI
M UX CBOlicTBa

Cojep:xanue yueOHOr0 MaTepuajia

KJ'IaCCI/I(l)I/IKaHI/IH HCEOPraHNn4CCKux COQZ[I/IHGHI/Iﬁ M UX CBOMCTBA. OKCI/IZ[BI, KHUCJIOTBI, OCHOBAaHUA, COJIH. XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHUYCCKUX COQZ[I/IHGHI/Iﬁ B CBCTC TCOpUU SHGKTPOHHTHHGCKOﬁ JUCCOL AU, IlonsTue o TUAPOJIN3EC COJIEH. Cpez[a BO/IHBIX
PacTBOPOB coJeit: Kucias, Heﬁ’I‘paJ’ILHaH, mIcJI04YHasl. BOI[OpOI[HI)IfI 1oKasaTciib pH pacTBOpa.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a00OPaTOPHBIX padoT

HpaKTI/I‘IeCKOG 3aHATHUC! «PeaKHI/II/I oOMeHa B BO/IHBIX paCTBOpPAX DJICKTPOJIUTOB. Onpez[eneHI/Ie pH pacTBOpa coei.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

CocraBiieHHE CXEM KIIACCU(PHUKAIIUKM HEOPTaHMUYECKUX COEANHEHU M, TEHETHUECKHX CBA3EH MEXy OCHOBHBIMHU KJIACCAMH COETUHEHHIA.
Jucconuanysi KUCIIOT, OCHOBaHHH, colieid. YpaBHeHUs Tuapoiu3a. VoHHbIC ypaBHEHHs peakiui. YpaBHeHus snektponusa. (Pabora c
KHUTOM, KOHCIICKTOM. )

0K 23,5

Tema 1.7.
MeTanabl 1
HEMETANLIbI

Cojep:xanue yueOHOr0 MaTepuajia

Mertannel ¥ HEMETaJUIBL. MeTalnibl. O6H_II/IG (1)I/I3I/I'-IGCKI/IG M XHMUYECKHE CBOMCTBA MCTAJJIOB, O6yCJ'IOBJ'IeHHI)Ie CTPOCHUCM daTOMOB H
KPUCTAJIJIOB U NOJIO)KCHUCM METAJUIOB B DJICKTPOXUMUYCCKOM DALY HaHpH)I(eHPIfI. O6H_II/IG CITI0COOBI MOJTYUYCHUA MCTAJIJIOB. CriaBsl: YCPHbIC U
IBCTHBIC. KOppO3I/IH METAJIJIOB U CIIOCOOKI 3allUThl OT HEC.

Hemeramesr. 06ma${ XapaKTCPUCTHUKA TTaBHBIX MOATPYIIT HEMETAJUIOB HAa MMTPUMEPE I'aJIOTCHOB. OKHCIINTENHHO-BOCCTAHOBHUTEIIHLHEIC CBOMCTBA
HCMCTAJIJIOB.

Baxnueiimue COCAMHCHUA MCTAJIJIOB U HEMETAJUIOB B ITPUPOJIC U XO3SICTBEHHOU JACATCIBbHOCTH YCIIOBCKA. 3aIJ_II/ITa oxpyxcaromeﬁ Cpeabl OT
3arpsA3HCHUS TAXKCIIBIMU METAJUIaMH, COCAMHCHUAMUA a30Ta, CCPhI, yrjcpoaa.

B ToM uncie, npakKTHYeCKUX 3aHATHI M JIa0OPATOPHBIX padoT

HpaKTI/I‘IeCKOG 3aHsaTue:. «B3auMojelicTBue METajIoB ¢ PpacCTBOpaMH KUCJIOT U CoJICi».

CamocTosiTenbHasi padoTa 00y4al0IUXCs

3ammra MeTaioB OT Koppo3uu. O6JIacTi MPUMEHEHHUS] METaJJIOB, CIIABOB (paboTa ¢ TEKCTOM).

[MoxaroroBka pedepaTUBHBIX COOOIICHUI HAa TEMBI:

- Poip MeTansioB B UCTOPUM YEIOBEYECKON IMBUIU3AIINH.

- Ucropus oreuecTBEHHOHN YepHONU METAJUTYPIHH.

- Hcropust oTeuecTBEHHOW 1IBETHON METaJUTypriu.

- Ponp MeTannoB u ciiaBoB B HAy4HO-TEXHUYECKOM IPOrpecce.

- Kopposus metanioB 1 ciocoObl 3aIUMTEl OT KOPPO3UH.

- MHepTHBIE WK 0JIATOPOTHBIC Ta3hl)

[Toarpynmna ranoreHoB, ee XapaKTepUCTHKa, CBOMCTBA rajgoreHoB. [loarpymma KUCIopoia U Cephl, UX aJTIOTPOIHbIE BUOU3MEHEHHUS.
[Moxarpynmna yriepoaa. AJacopOIMOHHAs CIOCOOHOCTh aKTUBHUPOBaHHOTO yriisl. (IToAroToBKa pedepaTHBHBIX COOOIICHMIT)

OK 1-6

Paznen 2.

Oprannyeckass XuMus

12

Tema 2.1.

Cojepsxanue yueOHOr0 MaTepuajia

OK 4,5




12

OcHoBHBIC OCHOBHBIE TOHATHUSI OPraHUYECKOM XHMHUH M TEOPHsl CTPOCHMs OpraHmdeckux coenuHeHuil. Ilonstue wmsomepuu. Buasl usomepun:
TOHSITHSI CTpYKTypHasi (YIJIEpOIHOTrO CKeJleTa, TOJIOKEHHUs KpPaTHOW CBSI3M WIM (YHKIMOHAIBHOW TpPYIIBI), MPOCTpaHCTBEHHAs. MHoroobpasue
OPraHUYecKod | OPraHMYECKUX COEAMHEHMI.

XHMHUH U CamocTosiTenbHasi padoTa 00y4al0IUXCH

Teopus Teopus cTpoeHus opranndeckux coeanHeHnt A.M. byrinepoBa. OCHOBHbIE NOJIOKEHHS TEOPUH XUMHUUYECKOT 0 cTpoeHus. M3omepus u

CTPOCHHUS n3oMepbl. XuMuueckre GopMyIiel ¥ MOJIENTH MOJIEKYJT B opranuyeckoil xumun. (Padora ¢ yaeOHHKOM - cocTaBlIeHHNE KOHCIIEKTa)

opraHu4deckux | IloAroToBka JOKIaA0B U MPE3EHTALUN HAa TEMBI: 1

COe/IUHEH Ui - KpaTkue cBeneHus no uCTOprM BOSHUKHOBEHUS U Pa3BUTHUS OPTaHUUECKONW XUMUU.

- Kususb u nestensHocts A.M. byrneposa.
- Ponb oTeuecTBeHHBIX yUEHBIX B CTAHOBJICHUU U Pa3BUTHH MUPOBOIM OPraHNYEeCKON XUMUHU.
CoBpeMeHHBIE NPEJICTABICHNUS 0 TEOPUH XUMUYECKOTO CTPOCHHUSI.

Tema 2.2. Conep:xanue y4eOHOI0 MaTepHaia OK 4-6

Yraesogopoasl | Yraesomoponsl. IlpenenvHble u  HempenenbHble yrieBonopoabl. CTpoeHHE YIJIeBOJIOPOIOB, XapaKTepHblE XHMHYECKHE CBOMCTBa 4

U HX yIIIeBoA0poIoB. [IpeacraBureny yrieBoopoaoB: METaH, STHJIEH, alleTuieH, Oer3oi. [IpuMeHenue yriieBo0po 0B B OPraHUUECKOM CHHTE3E.

NPHUPOJHbIEC Peaxums momuMepuzanun. Hedth, ra3, KaMeHHBIH Yroib — NPHUPOJIHBIE HCTOUYHUKH YTIIEBOIOPO/IOB.

HCTOYHUKH B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[Tpaktrueckoe 3ansitue: «llomydeHue aTUIIEHa U €ro B3aMMOJICHCTBHE C pACTBOPOM IepMaHraHarta Kajwsi, OpOMHOM BOJIOWY. 2
CamocTosiTeibHasi padoTa 00y4al0IUXCH

CocraBiieHHEe JIOTMKO-AUAAKTHIECKUX CTPYKTYP TI0 TEME, CTPYKTYPHBIX ()OPMYIT YIIIEBOJOPOIOB.

IloaroroBka AOK/IAI0B U MPE3EHTALUI HA TEMBIL:

- DKOJIOrMYeCKHEe aCMEKThl HCIOIb30BAHUS YITIEBOJOPOJHOIO CHIPBS. )
- DKOHOMHUYECKHE aCIEKThl MEXTyHAPOAHOr0 COTPYIHUYIECTBA N0 UCTIOJIB30BAHUIO YTIIEBOAOPOAHOTO CHIPhSI.

- Ucropus oTKpbITHS 1 pa3pabOTKH ra30BBIX U HEPTSHBIX MecTOpoXkaAeHHH B Poccuiickoit @enepanni.

- YI1eBoI0pOHOE TOIINBO, €70 BUIBI M HA3HAUEHUE.

- Hedtp 1 ee TpancopTHpOBKa Kak OCHOBA B3aMMOBBITOIHOTO MEXK/TYHAPOJAHOI'O COTPY/HUYECTBA.

Tema 2.3. Cojep:xanue yueOHOr0 MaTepuajia OK 1-6

Kucnoponcoge | Kucnopoxnconepskamue opranmdeckue BemiecTBa. CHupThl, KapOOHOBBIE KHCIOTBI M CIIOKHBIE J(QUPBI: MX CTPOCHHE W XapaKTepHbIE

paxamme XUMHYecKHe cBoicTBa. IlpeacraBuTenyt KUCIOpOACOASPKAIMX OPraHMUECKUX COCIMHEHMH: METUIIOBBIA M ATUIOBBIM CHMPTHI, INIMLEPUH, 4

OpraHM4YecKHe | yKcycHas Kuciora. Mbula Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. JKHPBI Kak CIIOXKHBIE 3(pUpEL.

COC/IMTHCHUA YrneBojpl: TIIH0K03a, KpaxMall, [eJUT0I03a.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[IpakTHueckoe 3aHsTHE: «XMMUYECKHE CBOWCTBA YKCYCHOM KHCIIOTBI: B3aMMOJICHCTBUE C MHIMKAaTOpaMu, Metauiamu (Mg), ¢ OCHOBaHUSIMU 5
(Cu(OH)2) n ocrHoBHBIMU oKkcHaaMu (CuO)y.

CamocTosiTenbHasi padoTa 00y4al0IUXCH

3HaueHHUe YIIeBOAOB B KMBOM MNpuUpoAe U KU3HM uenoBeka. [loHATHE O peakuusX NOIMKOHACHCAIMM W THUAPOIN3a Ha TpHUMEpe
B3aMMOIpEBpaIleHHUH: TIII0K03a —> nonucaxapu. (Pabora ¢ yueOHMKOM - cocTaBiieHHE KOHCIIEKTA)

IloaroToBka AOK/IAI0B U MPE3EHTALUI HA TEMBIL:

- OraHon: Beauyaiiiiee 61aro U CTpalIHoe 3J10. P

- AJIKOTOJIM3M U €ro NpoduiakThka.

- ®opManbern/ Kak OCHOBA MOTYYEHHs BEIECTB U MaTEpUaIIOB Il Moei MpodecCHOHaNbHOHN e TEeNbHOCTH.
- MypaBbHHas KHCIIOTa B TIPUPOJIE, HAYKE W IPOU3BO/ICTBE.

- Ucropus ykcyca.

- CnioxHbIe 3(hUPBI U MX 3HAYEHUE B IPUPOJIE, OBITY M NPOU3BOJICTBE
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- JKupbl KaKk MPOAYKT MUTAHUS U XUMHYIECKOE ChIPBE.

- 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

- Mebuna: nporiuioe, HacTosiee, Oyayiiee.

- CpencTBa TUTHEHBI HA OCHOBE KHCIIOPOJICOIEPKANUX OPraHMYECKUX COSTHHEHHA.

Tema 2.4. Cojep:xkanue yueOHOr0 MaTepuajia OK 1-6
A3soTcomep:kamy | A30TcolepiKalie OpraHMIecKHe COSMHEHUS. AMUHBI, aMUHOKUCTOTHI, 6enku. CTpoeHue U Ononornueckas GyHKIHs 6eIKOB. XUMHUUCSCKUE
ue CBOMCTBa OEIIKOB.
opranmyeckne | ['eHeTHueckas CBsI3b MEX.IY KJlacCCAMH OPTaHWYECKUX COCIMHEHUH.
COeITHHCHMHS. [Tnactmaccet u BonokHa. [loHatne o miactmaccax. TepMoruiacTH4HBIE M TEPMOPEAKTUBHBIE MONUMEpHl. OTHeNbHBIE TPEICTaBUTENN 2
IMonumepsni CHHTETUYECKUX M UCKYCCTBEHHBIX MOIMMEPOB: (heHOI0(OpMaIbIETHIHbIE CMOJIBI, IIOIMBUHIIXIOPHU, TE(IIOH, HEILTYIION].
[NoHsiTHe 0 XMMHUYECKHUX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIE BOJOKHA. OTeNbHBIE TIPEICTABUTEIN XUMHYECKUX
BOJIOKOH: alleTaTHOE (TpUALETaTHBIN MIENK) ¥ BUCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHEIE (XJIOPHH), TOIUHUTPUIbHBIE (HUTPOH), TOJHaMHUTHBIE
(kampoH, HAWJIOH), TONMUI(UPHBIC (JTABCAH).
B ToM uncie, npakTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT
[TpakTiueckoe 3ansTHe i
CamocTosiTenbHasi padoTa 00y4alouXcs
. AMMHOKHCITOTHI KaK amdoTrepHble () yHKIMOHAIBHbIE OPraHMYeCKUe COeANHEeHNs. XMMHYECKHe CBOWCTBA aMHHOKHUCIIOT. B3aUMO/ICHCTBHE
CO IIeJIOYaMH, KUCIOTaMH | APYT € ApyroM (peakuust nmojaukoHaeHcanuu). Ilentuanas cBs3b n nonunentuasl. [IpuMeHeHne aMHHOKHCIIOT Ha
ocHoBe cBoicTB. (PaboTa ¢ yueOHHKOM - COCTaBJIEHHE KOHCIIEKTA) 1
[Tnacrmaccel. TlomydyeHue mNONMMMEPOB peaklMeil IMOIMMEpHU3ald U IOJIMKOHICHCAIWH. TepMOIIaCTHYHBIE W TEPMOPEaKTHBHBIC
mnactMaccsl. [IpencraBurteny niactmace.
Bonokna, nx knaccupukanus. [lonydeHne BoiokoH. OT/enbHbIE MPEACTABUTENN XUMHUUECKHX BOJIOKOH (TI0100pKa MaTepHajioB M3 pa3sHBIX
HCTOYHHUKOB).
Pazgen 3. XuMHUSA U JKH3Hb 4 OK 4,5
Tema 3.1. Conep:xanue y4eOHOI0 MaTepHaia
Xumus u XUMHSI U OpraHU3M dYeJloBeKa. XHMMHUYECKHE JJIEMEHTHl B OpraHu3Me uenoBeka. OpraHuyeckre W HeopraHudeckue BemiecTBa. OCHOBHBIC
Opranusm KM3HEHHO HEOOXOJMMBIE COeINUHEHUs: OENTKH, YIIIEeBOIBI, KHUPbI, BUTAMUHBI. YTJIEBOJIBl — TJIaBHBIH UCTOYHHUK DHEPrHU opraHuiMa. Poib 2
YeJI0BeKa YHUPOB B OpraHu3Me. XOJIECTEPUH U €r0 POJib B 3J0POBBE UEJIOBEKA.
MuHepallbHBIEe BEIECTBA B POJIyKTaX MUTAHMUS, MUIIEeBbIe 100aBKH. COalaHCHPOBaHHOE IUTAHUE.
CamocTosiTenbHasi padoTa 00y4al0IUXCs
OpraHuueckre 1 HeOpraHMYEeCKHe BENIECTBA B OPraHn3Me YeloBeKa 1
[Tumessie nob6asku. CHamancupoBaHHOE MUTAaHUE ( TOJrOTOBKA JTOKJIAJIOB, ITPE3EHTAIHN).
Tema 3.2. Conep:xanue y4eOHOI0 MaTepHaia ) OK 4,5
Xumnus B ObiTy | Xumus B ObiTy. Bona. KagectBo Bonel. Moromue u unctsmme cpezctsa. [IpaBuia 0e3onacHoi paboTHI co cpeicTBaMH OBITOBOH XUMUH.
CamocTosiTenbHasi padoTa 00y4al0IUXCH
Motomye u yucTsinpe cpencraa. [paBuia 6e30omacHoi paboThI CO CpeICTBAMU OBITOBOM XMMUH. 1
Jlomanissist anteyka (CocTaBI€HHE HHCTPYKIHIA)
BHUOJIOI'Us 50
Tema 1.1. Conep:xanue y4eOHOI0 MaTepHaia OK 4,5
Buonorns — KuBast nmpupona kak OOBEKT HM3ydeHHs OWONOrMH. MeTO/Abl WCCIIENOBaHMS JKMBOM Npuponasl B Owuomormu. OmnpeneneHue >KU3HH (C 2
COBOKYIIHOCTb | NPUBJICUCHNEM MaTepHaja U3 pas3JiesioB (GH3UKNA M XMMUH). YPOBHHU OPraHU3alNH KHU3HU.
HAYK 0 KUBOH CamocTosiTejibHAas padoTa 00y4arouuxcs 1
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npupose. [Tpn3HaKy KHUBBIX OPraHU3MOB.

MeToasl MeTob! TO3HAHMS )KUBOH MPUPO/IBI (M3yUeHHE HCTOYHUKOB HH(pOpMaInm)

HAY4YHOTO

MO3HAHUS B

OmnoJioruun

Tema 1.2. Conep:xanue y4eOHOI0 MaTepuaia OK 4,5

Knerka 1. Hcropus mzyudenusi kinetkd. OCHOBHBIE IMOJOKEHHs KIETOUYHOH Teopuu. Kietka — CTpyKTypHO-(YHKIIMOHAJIbHAS (dJIEMEHTapHast)
eIMHAIA JKU3HH.
2. Crpoenne kieTku. [IpokaproTsl M 9yKapHOThl — HU3IINE U BBICIIME KJIETOYHBIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI
KJIeTKH 2yKapuoT. [ToBepxHOCTHBIH anmmapar. CXxeMaTH4HOE OMHMCaHME JKUIKOCTHO-MO3aMYHOW MOJENH KIeTOYHbIX MeMmOpaH. {urormasma
— BHYTPEHHSISI cpela KJIETKH, opraHowjasl (opraneiuisl). Kierounoe sapo. ®yHKuust sjpa: XpaHeHHE, BOCIPOW3BEICHHME M Iepenada
HaCJIeJICTBEHHOW MH(OpMAaNuK, PEryssius XUMHYECKOH aKTMBHOCTH KJIeTKH. CTpyKTypa M (YyHKIMH XPOMOCOM. AYTOCOMBI U IIOJOBBIE
XPOMOCOMBI. 12
3. MarepuanbHoe €IMHCTBO OKPYXAIOUIEr0 MHpa M XMUMHUYECKHH COCTaB JKMBBIX OPraHU3MOB. buonormueckoe 3HayeHHE XHMHUYECKHX
aseMeHToB. Heopranmueckne BelecTBa B COCTaBe KJIETKH. Pollb BOJBI KaK pacTBOPHUTEINSE U OCHOBHOTO KOMITOHEHTa BHYTPEHHEH Cpeibl
opraHu3MoB. Heopranwmdeckue MOHBI. YTJIEBOJBI U JUMUABI B KieTke. CTpyKTypa U Ouonorndeckne QyHKIUN OETKOB. AMHHOKHCIOTBI —
MoHOMepHI 0enkoB. CTpoeHre HYKJIEOTHIOB U cTpyKTypa noaunykieotnansix neneid JJHK n PHK, ATO.
4. Bupycel n Oakrepuodaru. HekinerouHoe crpoeHue, KM3HEHHBIH IUKI M €ro 3aBHCUMOCTb OT KJIETOYHBIX (popMm sku3HH. Bupycsr —
BO30yaMTENN MH(EKIMOHHBIX 3a001eBaHNi; MOHATHE 00 OHKOBHpYycax. Bupyc mmmyHozxeduunTa yenoseka (BUY). Ipodunakruka BUY-
nHpeKIHH.
B ToM umncie, NpaKTHYeCKUX 3aHATHI M J1a00OPaTOPHBIX padoT 2
[Tpakrrueckoe 3ansiTre: «CpaBHEHUE CTPOCHUSI KJIETOK PACTEHHUH M )KUBOTHBIX). 2
CamocTosiTeibHasi padoTa 00y4al0UXCH
3anoiaenue Tadbaunbl: «CTpoeHHE KIETKUY. 6
Joxmans! ¢ npeseHtanuedl «McTopust pa3BUTHS KIETOYHOW TEOPHUN», «YPOBHH OpraHM3allfM JKUBBIX OpraHu3sMoB» «bakrepun; Bupycsl,
BHpPYCHBIE HHPEKINUN.

Tema 1.3. Cojepsxanue yueOHOr0 MaTepuajia OK 2-5

Opranuzm 1. Opranmsm — enuHOE 11e710e. MHOT000pa3ue OpraHu3MOB.
2. OOMEH BEIIECCTBOM M SHEPTUCH C OKpYXKAIOIICH CPeToi KaKk HEOOXOMMOE YCIIOBHE CYIICCTBOBAHMUS )KUBBIX CHCTEM.
3.CriocoOHOCTh K CaMOBOCIIPOM3BEJICHUIO — OJ[HA U3 OCHOBHBIX OCOOEHHOCTEH KHMBBIX OpraHM3MOB. JlelleHne KJIeTKM — OCHOBa poCTa,
pasBUTHSL U pa3MHOXKEHUSI OpraHu3MoB. becrionoe pasmuoxenue. [lomoBoil mporecc u monoBoe pa3mHoXkeHue. OIuIoJoTBOpPEHHE, €ro
OMOIOTNYecKOe 3HAUCHHUE.
4. Tlonsatue 00 WHIUBHIYaJLHOM (OHTOrEHe3), SMOpHOHAIBHOM (3MOpHOreHe3) M NOCTAIMOPHOHAIBEHOM pa3BUTHH. WHIMBHaYyaiIbHOE 12
pa3BUTHE YEJIOBEKA U €0 BO3MOXKHBIE HAPYIICHUSI.
5. OOmme mpeACTaBICHUS] O HACIEACTBEHHOCTH M W3MEHYMBOCTH. [ €HEeTHYecKass TEpMHHOJIOTHSI M CHUMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBaHus. HacnenoBaHuwe npu3HakoB y uenoBeka. [lojoBele xpomocoMbl. CIieIIeHHOE C TOJOM HacienoBanue. HacnencTBeHHbIE
00JIe3HN YelIoBeKa, MX NMPUYHMHBI 1 poduiiakTika. CoBpeMeHHbIE MPE/ICTABICHHUS O TeHE M TEHOME.
6. 'eneTnyeckue 3akoHOMepHOCTH n3MeHYnBocTH. Kiaccudukarms popm M3MEeHUYNBOCTH. BiusiHue MyTareHOB Ha OpraHu3M 4YeJIoBeKa.
7. Ilpenmer, 3a7ia4n ¥ METO/IBI CEJIEKIMH. | eHeTHYeCcKne 3aKOHOMEpHOCTH ceekuuu. Yuenue H. 1. BaBuioBa o neHTpax MHOrooopasus u
TIPOMCXOXK/ICHHS KYJIbTYPHBIX pacTeHni. bruoTtexHonorusi, ee JOCTHKEHHUS, TEPCIIEKTUBBI PA3BUTHSI.
B ToM umncie, NpaKTHYEeCKUX 3aHATHI M J1a00OPaTOPHBIX padoT 2
[IpakTiueckoe 3ansThe: «PeleHne aieMEeHTapHBIX TeHETHYECKHX 3a/1au». 2
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CamocTosiTenbHasi padoTa 00y4al0IUXCH

3anonHenne Tabnunel: «CpaBHEHHE MUTO3a M MEH03ay.

INoaroroBka mpe3enTanui, 1okaanoB «IlocaencTBYS BIUSHUS aJIKOT 0N, HUKOTHHA, HAPKOTUYECKUX BEIECTB, 3arPA3HEHUS Cpebl Ha 6

pa3BUTHE YETOBEKay.

«[IprunHBI HAPYIICHNH B Pa3BUTHH OPraHu3MoBy. « IHAMBHIyaJIbHOE pa3BUTHE YeJI0BeKa». «PenpoyKTHBHOE 3/J0POBbEY.
Tema 1.4. Conep:xanue yueOHOr0 MaTepuajia OK 2-5
Bun 1. DBOIOIMOHHAS TEOPHUS U €€ POJb B (JOPMUPOBAHUN COBPEMEHHOHN €CTECTBEHHOHAYYHOW KapTHHBI Mupa. By, ero kpurepuu. Ilomyssimms

KaK CTPYKTypHas eIuMHHMIA BUAa U dBomouud. CHHTETHUYecKas TeopHs HBOJIOIMU. JIBHXKYIME CHUIIBI SBOJIIOLUM B COOTBETCTBUM C

cuHTeTHIecKol Teopueit sBomonun (CTD). I'eneTnueckre 3aKkOHOMEPHOCTH SBOJIIOIIMOHHOTO TPOIIecca.

2.Pe3ynbratel sBomonun. CoXpaHeHne MHOrooOpas3usi BUIOB KaK OCHOBA YCTOMYMBOTO pa3BUTHs Onocdepsl. [IpnunHbI BEIMUpaHHs BUJIOB. D

Bronornueckuii nporpecc U GHOJIOTHYECKUI perpecc.

3.T'unore3bl MPOUCXOXKACHUS JKU3HU. YCIOKHEHHE >KHMBBIX OpPraHM3MOB Ha 3eMie B MPOLECCE HBOIIOIUM. AHTPONOreHEe3 M €ro

3aKOHOMEpHOCTH. JlokazaTenbcTBa pPOJCTBA YENOBEKAa C MIICKOIUTAIOIIMMH SKUBOTHBIMU. OJKOJOrMYeckue (akTopsl aHTPOIOreHesa:

YCIIO’)KHEHHUE TIOMYJISIIIMOHHON CTPYKTYpPBI BHJa, MU3TOTOBJICHHE OPYAWH TpyzAa, NEPeXoj OT PACTHTENBHOrO K CMEIIAaHHOMY THITYy NMHUTaHWS,

HCNONb30BaHue OrHs. [losiBIeHNe MBICTTUTENBHOM JeATENbHOCTH U YIeHOPa3AeIbHOHN peun. [IpoucxokaeHne 4enoBeueckux pac.

B ToM uncie, npakKTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2

[TpakTiueckoe 3aHsATHE: «AHAIN3 M OLIEHKA PA3JIMYHBIX THUIIOTE3 IPOUCX OKICHUS JKU3HI). 2

CamocTosiTenbHasi padoTa 00y4al0IUXCs

3anonaenne Tadbaunbl: «OCHOBHBIE 3Tallbl SBOJIIOIUH YETOBEKaY. 6

['MnoTe3sl MPOUCX 0K ACHHS KU3HU (IIOATOTOBKA JIOKJIA/I0B, IIPE3EHTAIIHIA)
Tema 1.5. Conep:xanue y4eOHOI0 MaTepuaJia OK 1,4-6
JkocucreMa 1.IIpeamMer n 3a1aun SKOJOTUU: ydeHHE 00 SKOJIOrHYecKnX (hakTopax, yieHHe 0 COOONIeCTBaX OPraHM3MOB, ydeHHUe 0 bruocdepe.

2. Dkonoruueckre GpakTopbl, 0COOEHHOCTH WX BO3JCHUCTBHUS. DKOJIOTHYECcKasi XapakTepucTuka Buja. [ToHsTHEe 00 SKOIIOTHUECKHX CHCTEMax.

Ilenn nuTanus, Tpoduueckre ypoBHH. broreornenos kak skocrcreMa. bromeHo3 u 6HOToIN Kak KOMIIOHEHTHI OMOreoIeH03a. 10

3. buoctepa — rnobanpHas skocucrema. Yuenwe B. WM. Bepranckoro o 6mocdepe. Pomb xuBbix opranm3smoB B Omocdepe. buomacca.

bronornueckuii  KpyroBopor (Ha mpumepe KpyroBopora yriepozaa). OCHOBHBIE HamlpaBlICHHs BO3JICHCTBHSI 4YeloBeka Ha Ouocdepy.

Tpanchopmanust eCTeCTBEHHBIX SKOJIOIHYeCKUX cucteM. OcoOEHHOCTH arpoIKOCUCTEM (arporieHO30B).

B ToM uncie, NpakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2

[TpakTrueckoe 3aHsTHE: «AHAIN3 M OLIEHKA TJI00aJIbHBIX SKOJOTHUECKHUX MTPOOJIEM M yTel MX pelIeHUs. 2

CamocTosiTeibHasi padoTa 00y4Yal0IIUXCH

«OrmrcaHye aHTPOITOTeHHBIX U3MEHEHNH B €CTECTBEHHBIX IIPUPOIHBIX JTaHAmadTax cBoel MecTHOCTHY. «IIpaBuia nmoBeeHus JroIei B 6

OKpY>Karollel MpUpoaHON cpeie» (IOoKIaabl). PerieHne skomornyeckux 3aaau.

[MoaroroBka K muddepeHIpoBaHHOMY 3a4eTy
KypcoBoii npoekT (padoTa) - He IpeTyCMOTPEH y4eOHbBIM INIaHOM - -
CamocTosiTesibHasI yueOHas1 pa6oTa 00y4yaonierocsi HaJ KypcoBbIM MPOeKTOM (PadoToii) - He IPelyCMOTPEHO YUeOHBIM IIIIAHOM - -
IIpome:kyTOUHAs aTTeCTANMS 2

Bcero:

270
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI YUEBHOM JUCIIUILIVHBI

3.1. [Jas peanu3auMd NPOrpaMmMbl  Y4eOHOH JAUCHUIUIMHBI JOJKHBI  OBITH
NMpeayCMOTPEHBI cileyIolie creluaabHble MoMeleHn:

Kabuner «EcTtecTBO3HaHUs», OCHAIIIEHHBIN 000pyAO0BaHUEM: pabodee MECTO MPErno1aBaTels
U CTYICHTOB, KOMIUIEKT Yy4eOHO-METOJMYECKOW TOKYMEHTAllMU; TEXHUYECKUMHU CpPEICTBAMU
oOyueHusi: HOyTOYK.

VY4eOHbIl KaOMHET OCHAIIeH A OOydyarouuxcs C Pa3lIMYHBIMU BUAAMU OTIPAaHUYECHUN
3M0pOBBSl (HApYIIECHHUS 3pEHUs, CIyXa, HEPBHO — IICHXWYECKHE HAPYIICHUS, COMATHYECKHE
3a00JieBaHMUs).

g cnaGoBuIsAmIMX O0ydaromuxcsi B y4eOHOM ayAUTOPUHM IMPEAYCMOTpPEHA BO3MOXKHOCTH
MIPOCMOTpa yJaJICHHBIX 00BEKTOB (HANpUMep, TEKCTa Ha JIOCKE WM CiIalia Ha dKpaHe).

OOyueHne JWIl ¢ HApYIICHUSAMH CIIyXa TPEAINOoJaracT HCIOJIb30BaHHE MYJIbTHMEIUIHHBIX
CPEACTB M JIPYTHX TEXHHUYECKUX CPEICTB IMpHEMa-Tiepeadn yueOHOH MHPOpPMAUU B TOCTYITHBIX
dbopmax.

3.2. UudopmanmoHHoe o0ecriedyeHHue peajin3alui NporpaMmmbl

Jlns peanu3andy TPOrpaMMbl  OMOIMOTEYHBIN (DOHA WMEET Te4YaTHbIE W DIIEKTPOHHBIC
oOpa3oBarenbHbIe W HWH(QOPMAIMOHHBIE PECYPCHl, PEKOMEHAyeMbIe ISl HCIOJIB30BAaHHUS B
o0pa30BaTeIbHOM MpolLIecce:

3.2.1. [leyaTHble U3TAHUS
1. Cmupuosa M . C. EctectBo3Hanue : yueOHuk u npaktukym ais CI10 / M .C. Cmupaosa, M. B.
Hexmrogora. T. M. CmupnoBa. — M., IOpaiit, 2020.

3.2.2. D1eKTPOHHbIE N3JaHUS (3JIeKTPOHHBbIE PecypChl)

1. www.class-fizika.nard.ru(«Knacc!nast nocka ass 1100603HaTEIbHBIX)).
www.physiks.nad/ru(«®u3uka B aHUMALIHAIX).

. www.interneturok.ru(«Buaeoypoku no npeaMeram MKOJIbHON MPOrpaMMBbI»).

. www.chemistry-chemists.com/index. html(3:1ekTpoHHBIH xypHaT « XUMUKU U XUMHUSD?).

. www.pvg.mk.ru(osmmnuana «Ilokopu BopoOseBbI TOpbI»).

www.hemi.wallst.ru(«Xumus. OOpa3zoBaTeNIbHbIA CAaUT AJIS IKOJILHUKOBY).

. www. alhimikov. net(OOpa3oBaTenbHbIil CAlT ISl NIKOJBHUKOB).

. www.chem.msu.su(2QnekrpoHHast OnOGINOTEKA IO XUMHH).

. www. hvsh. ru(kypHan «XumMus B ILIKOJIE).

. www.hij.ru(xypHan «XuMHS U )KU3HBY).

10.www.biology.asvu.ru(Bcs 6uonorusi. CoBpeMeHHast OM0JIOTHs, CTaThU, HOBOCTH, OMOJINOTEKA).
11.www.window.edu.ru/window(Eaunoe okHo focTymna k 00pazoBaTenbHbIM pecypcam HTepHera
1o OMOJIOTHN).

3.2.3. JlonoJiHUTeIbHbIE HCTOYHUKH (TP HEOOXOAUMOCTH)

1. Tabpuensu O.C., OctpoymoB W.I'. Xumust mns mpodeccuii U CrnenuasbHOCTEH COIMAIbHO-
SKOHOMUYECKOTO M TYMaHUTAPHOTO MPOQUICH: yUeOHUK IJisi CTYA. YUpEKIeHUM cpen. mpod. o6-
pazoBanus. — M., 2019.

2. I'abpuensna O.C. Xumus. [Ipaktuxkym: yaed. mocooue. — M., 2019.

3. l'abpuensu O.C. u np. Xumus. Tectsl, 3a1auu U ynpaxHeHus: yueo. nocooue. — M., 2019.

4. KoncrantuaoB B.M., Pe3anos A.I'., ®aneesa E. O. buosnorus: yueGHUK A5 CTyH. yUpexaeHUN
cpen. ipod. odpazoBanus / mox pen. B. M. Koncrantunosa. — M., 2019.

5. JmutpueBa B.®. ®usuka nmns npodeccuid W CHEMUATBHOCTEH TEXHUYECKOTO Tpoduis:
JlabGoparopuslii mpakTukyM (3-¢ u31.) yaed. mocoobne—«Axanemusi»,2019.

6. ImutpueBa B.®. ®usuka ans npodeccuil u crienuanbHOCTe TexHuyeckoro npoguis: COopHUK
3amay (7-e uza.) yueb. mocodme— «Axanemusi», 2019.
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PesynbTaTsl 00y4yeHus

Kpurtepun ouenkn

MeToanl OIEHKH

IlepeueHb 3HAHMIT, OCBAMBAEMBIX B PAMKAX JIMCIUIIAHBI
JIn4HOCTHBIE:

YCTOHUYMBBIA HHTEpeC K WCTOPUM M JOCTIKCHHSAM B  0ONacTu
€CTECTBEHHBIX HAyK, YYBCTBO TOPJIOCTH 33 POCCHHCKHE €CTECTBEHHBIC
HAyYKU;

- TOTOBHOCTB K TPOJIODKEHUIO 00pa30BaHMs, MOBBIIICHUIO KBATH(PUKAIIUH
B n30paHHOH TNPO(ECCHOHATBHOM JEATENBHOCTH C HCIOJIb30BaHUEM
3HAHWUH B 00JIACTH €CTECTBEHHBIX HAYK;

- TOTOBHOCTh  CAMOCTOSATEJBHO  J0OOBIBATH  HOBbIE i cebs
€CTECTBCHHOHAYYHbBIC 3HAHUS C HMCIOJNB30BAHUEM ISl STOTO JOCTYITHBIX
HCTOYHHKOB HH(OPMAIIHH.

MeTtanpeamMeTHsble:

- NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAONIOACHUS, HAYYHOTO
9KCMIEPUMEHTA) IS M3Y4YCHHs PA3IMYHBIX CTOPOH E€CTECTBEHHOHAYYHOI
KapTHHBI MHPa, ¢ KOTOPBIMU BO3HHKAeT HEOOXOMMMOCTh CTAaJKHBATHCS B
npodeccroHanbHOM cdepe;

- OBIIAJICHUEC YMCHUSIMHU M HABBIKAMHU Pa3IMYHBIX BUJIOB MO3HABATEIHHOM

JISATENbHOCTH  JJIi  W3Y4YeHHS  pa3HbIX  CTOPOH  OKpYXKaroulero
€CTECTBEHHOI'0 MUpA.

[MpeameTtHbIe:

- cOPMHPOBAHHOCTH TMPEICTABIICHUHA O IIEIOCTHOH COBPEMEHHOM

€CTECTBEHHOHAYyYHOW KapTHHE MHpa, MPUPOJAE KaK €IWHOW IIeJIOCTHOU
cucTeMe, B3aUMOCBSI3M  YEJOBEKA, OPUPOABI U o0mecTBa,
MIPOCTPaHCTBEHHO-BPEMEHHBIX MacinTabax BeeneHHOM;

- BJIQJICHUC 3HAHUSAMHU O HanOOJIee BAXKHBIX OTKPBITHSX M JIOCTIDKCHUSIX B
00JTaCTH €CTECTBO3HAHMS, TOBJIMSBIINX HA DBOJIOIMIO MPEICTABICHUN O
MPUPOJIe, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- BJIaJIeHUE MOHITUIHBIM anmnapaToM eCTECTBEHHBIX HAYK, MO3BOJISIONIUM
[03HABaTh MUP, YYACTBOBATh B AUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM
BOIPOCAM, UCIIOIh30BATh PA3IUYHBIC UCTOYHUKH WH(POPMAIIUHU JIIS
MTOJITOTOBKU COOCTBEHHBIX pabOT, KPUTUIECKHA OTHOCUTHCS K COOOIICHUSM
CMU, conmeprkaliuM HaAy4IHYIO WH(POPMAIIHIO.

Kpumepuu ouenku ycmnozo onpoca:

Ornenka S(otanyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB IO H3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €cii 00y4aloIuics MOITHO
OCBOMII Y4eOHBIH MaTepral, 1o GopMe U H3JI0KEHUS] OTBETA UMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Orenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJaromuics
00Hapy)KMBaeT 3HAHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOTOIHUTEIBHBIE BOITPOCHL.

OreHka 2(HEyJIOBIETBOPUTENbHO): CTAaBUTCS, €CITM 00yJarONUUIACS UMEET
pa3po3HeHHble OecCUCTEMHbIE 3HAaHWS, HWCKaXXaeT CMBICI OCHOBHBIX
TIOHSITHH, HEBEPHO OTBEYAET Ha BOIIPOCHL.

Kpumepuu ouyenxku mecmupoganusn:

Ornenka S(0TanYHO):

100-80% npaBUIBHBIX OTBETOB

Orenka 4(xopouio):

79-69%npaBUIILHBIX OTBETOB

Orenka 3 (yIOBJIETBOPUTEIHLHO):

68-50%1npaBUILHBIX OTBETOB

OrieHka 2(HEYI0BJIECTBOPUTENEHO):

meHee 50 % MmpaBUIIbHBIX OTBETOB

Kpumepuu ouenxu ougppepenyuposannozo 3auema

Ornenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB TI0 U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €cii 00y4aroIuics MOITHO
OCBOMIT Y4eOHBIH MaTepral, 1o popMe U H3JI0KEHUS] OTBETA UMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Orenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJaromuics
00Hapy)KMBaeT 3HAHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYAEeT Ha JOMOIHUTEIBHbIE BOITPOCHL.

Orenka 2(HeynoBIeTBOpUTENEHO): CTaBUTCS, €CIIM 00yJarONIHICS HMEeT

OrieHka pe3ynbpTaTa
YCTHOTO OMpoca

OrneHka pe3yiabTaToB
TECTUPOBAHUS

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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Pa3pO3HCHHLIC OeccrcTeMHbBIE 3HaHUs, HCKaXXacT CMBbICJI OCHOBHBIX
HOHHTHﬁ, HCBCPHO OTBCYACT HA BONPOCHI

IlepeyeHb yMeHUii, OCBaMBaeMbIX B PAMKaX JIMCUHUILIMHbI
JInmaHocTHBIE:

- OOBEKTMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIMA B 00JIaCTH
€CTeCTBEHHBIX HAyK JIJIS YelIOBeKa W OOIIECTBAa, YMEHHE HCIIONB30BaTh
TEXHOJIOTUYECKUE JTIOCTIKEHUS B 00JIacTH (DU3UKU, XUMHH, OHOJIOTHU IS
MTOBEIINICHUSI COOCTBEHHOTO HHTEJUICKTYAJILHOTO Pa3BUTUS B BBIOpaHHOU
PO ECCUOHATHFHON e TETFHOCTH;

- yYMEHHE MPOAHAIM3UPOBATh TEXHOTEHHBIE  MOCIEACTBUA IS
OKpYXXalollel cpeipl, OBITOBOW W TPOHM3BOJCTBEHHOW JESITEIBHOCTH
YeJI0BEKa;

- YMEHHE YIPaBIATH CBOEHM MO3HABATENBHON JESITENbHOCTBIO, TIPOBOIUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOI'O MHTEIUIEKTYaIbHOT'O Pa3BUTHS;

- YMEHUE BBICTPAauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILIEHHS B KOMaH/IE IO
pelIeHuIo o0IMX 3a7a4 B 001aCTH €CTECTBO3HAHMUS.

MeTtanpeamMeTHsble:

- YMEHHE OIpenessITh e U 3aJlaui JeSTeIbHOCTH, BBIONPaTh CpPelcTBa
JUISL UX TOCTHXKEHMS Ha MPAKTHKE;

- YMEHHME UCIHOJb30BAaTh pPAa3IMYHbIE MCTOYHUKM JUISl TOJY4EHUs
€CTECTBEHHOHAYYHOH WH(OpMAIMU M OLEHHWBATh €€ JOCTOBEPHOCTH IS
JIOCTMDKEHUSI IOCTABJICHHBIX LIENeN U 3a7a4.

IIpenmeTtHsbIe:
- c(OpMHUPOBAHHOCTh YMEHHsS IIPHMEHATh €CTECTBEHHOHAYUYHBIC 3HAHHS
JUIs  OOBSICHEHHS OKPYKAalOIIMX SIBICHHH, COXpaHEHHUS 3/I0pPOBbS,

obecrieueHus: OE30IIACHOCTH JKU3HEAESATEIbHOCTH, OEPEKHOI0 OTHOIICHUS
K TIPUPOJIE, PAIIOHAIBEHOTO HMPHUPOAOIONIB30BAHUS, @ TAKXKE BBITOIHEHHUS
POJIY FPaMOTHOI'O NTOTPEOUTEILS;

- c(hOpMUPOBAHHOCTh TMPE/ACTABICHUH O HAYYHOM METO/IE IO3HAHUS
NIPUPOIBI M CPENCTBAX HM3YYEHHS] MEraMHpa, MakpoMupa M MUKPOMHDA;
BJIaJICHUE NpPUEMaMH ECTECTBEHHOHAYYHBIX HAOJIONEHHH, OIBITOB,
WCCIIEIOBAaHUHN M OLIEHKU JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;

- c(OpMHUPOBAHHOCTH YMEHHH TTOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOI 0 3HAHUA JUI KaXJOro 4elnoBeKa He3aBUCUMO OT €T0
po(eCCHOHANBHON  JIESITENIFHOCTH,  pa3indath (akTel M OLEHKH,
CpaBHHBATH OLIEHOUHBIE BHIBOABI, BUJIETh MX CBSI3b C KPUTEPHSAMHU OLIEHOK
U CBSI3b KPUTEPUEB C ONpPENIENEHHON CUCTEMON IIEeHHOCTEN.

Kpumepuu ouenku pezynsmamoe npakmuueckoii pabomot

OrieHka 5(OTIUYHO): paboTa BBIMOIHEHA B IIOJTHOM 00BEME C
COOJTIO/IEHHUEM TI0CIIEI0BATENbHOCTH ACHCTBUI, B OTBETE NMPABUIILHO U
aKKypaTHO BBITIOJHEHBI BCE 3alIMCH, B HAINYNH aHAJIHU3 OLINOOK.

Onenka 4(xopomio): CTaBUTCS B TOM CITydae, €CIM €CTh OT/IENIbHbIE
HETOYHOCTH, HEKOTOPbIE OAOTYETHI ¥ 3aMedaHus (2-3 HETOUHOCTH B
HAJTMYWN).

Onenka 3 (ynoBnerBopuTenbHo): CTaBUTCS eciy, IpakTHdecKas pabora
BBINOJHEHA B 00beMe 1-2 3aaHuid, FOT apryMEeHTBI OTBETOB.

OrieHka 2(HeyA0BIETBOPUTENEHO): CTaBUTCS, €CII 00yJaronuics
HCKa)KaeT CMBICII OCHOBHBIX TIOHATHH, HEBEPHO OTBEYAET Ha MMCbMEHHO
Ha BOIIPOCHL.

Kpumepuu ouenku ougppepenyuposannozo 3auema

Onenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB TI0 U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €cii 00y4aroIuics MOITHO
OCBOMIT Y4eOHBIH MaTepral, 1o GopMe U H3JI0KEHUS] OTBETA HMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Ornenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJaronuics
00Hapy)KMBaeT 3HAHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOMOIHUTEIBHbIE BOITPOCHL.

Orenka 2(HeyA0BIeTBOPUTENEHO): CTaBUTCS, €CIIN 00YJarOIUICS HMeeT
pa3po3HeHHbIe OecCHCTEMHBIE 3HAHUS, HCKa)KaeT CMBICT OCHOBHBIX
TIOHSTHH, HEBEPHO OTBEYAET Ha BOIIPOCHL.

Onenka pe3yabTaToB
MIPAaKTHYECKOH PabOTHI

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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JInst  OCyIIECTBIIGHHUSI MEpOTIPHATHN WTOTOBOWM  aTTecTranuu WHBaMHIOB U jui ¢ OB3 npumenstorcs (oHABI OIEHOYHBIX CPEJCTB,
aJlanTHPOBAHHBIC IS TaKUX OOYYArOIIMXCS W TO3BOJIAIOUINE OLEHUTHh JOCTIKEHHE WMH 3alUIAaHUPOBAHHBIX B OCHOBHOW MPO(eCCHOHAIBHON
00pa3oBaTeNbHON IPOTrpaMMe pe3yabTaToB 00yUeHHS U YPOBEHb CPOPMUPOBAHHOCTH BCEX 3aABICHHBIX KOMIIETEHITHIA.

C uenbio onpeneneHus 0COOCHHOCTEM BOCTIpUSTHS 00ydaromuxcst THBAIUA0B U Jull ¢ OB3 U UX TOTOBHOCTH K OCBOEHHUIO Y4€OHOT0 MaTepuaia
MPEyCMOTPEH BXOJHON KOHTPOJIb B JOPME TECTUPOBAHHSL.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS] IPETOIaBaTEeNIIMI B COOTBETCTBHH C Pa3padOTaHHBIM KOMIUIEKTOM OIIEHOYHBIX CPEJICTB 1O
y4eOHON NUCIMITINHE, aJalTHUPOBAaHHBIM K OCOOBIM MOTPEOHOCTAM CTYAEHTOB MHBaNMMI0B U jun ¢ OB3, B mporecce mpoBeAeHUs MPAKTHUECKUX
3aHATUI U 71a00paTOPHBIX paboT, a TaKKe BBHITIOJHEHUSI MHIUBHIyaTbHBIX paOOT M IOMAIIHUX 3aJaHui, B peKHME TPEHHUPOBOYHOTO TECTUPOBAHUS B
HEJNSAX MOJydeHUs NHPOPMAIIUK O BBIIOJHEHUH 00ydaeMbIM TpeOyeMbIX JEHCTBHHA B mpoliecce YUeOHOH NesATeNbHOCTH; MPAaBUIBHOCTH BBITIOTHEHHUS
TpeOyeMBbIX AEHCTBUIl; COOTBETCTBUH (OPMBI ACUCTBHS JAHHOMY dTaIly YCBOSHHs y4eOHOTo Marepuaia; (GOpMUPOBAHUH JIEHCTBUS C JOJDKHON Mepoi
00001IeHus, OCBOCHUS (aBTOMATU3UPOBAHHOCTH, OBICTPOTHI BBHINIOJIHEHHUS U Jp.). B 00ydeHHM MCHONB3YIOTCS KapThl MHIMBUAYAJIbHBIX 3aJaHUN (U
T.J.).

dopma MpoBeeHUs NMPOMEKYTOUHOM aTTeCTallMy A CTYIEHTOB-MHBANIMIOB U Jml ¢ OB3 ycraHaBnuBaeTcssi ¢ y4eTOM HHJMBUIYaIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH (MMMCbMEHHOE TECTUPOBAHME, KOMIIBIOTEPHOE TeCTUpOBaHUE U T.1.). [Ipn HeoOX0oAMMOCTH MHBATUAAM U JIMILAM C
OB3 npenocraBiseTcs JONOJHUTEIBHOE BpeMs Il IOJATOTOBKY OTBETA HA 3a4€TE WM dK3aMEHE.

[TpomexyTouHas aTTecTanus s 00yJaromuxcsi HHBaIUA0B | Jui ¢ OB3 o He0OX0IMMOCTH MOXKET MPOBOAUTHCS B HECKOJIBKO ITANoB, (POPMBI
U CPOK IIPOBEJICHUS KOTOPBIX ONPEIEIISIETCS IPENoAaBaTeeM.

B kauyecTBe BHENIHMX OHKCIEPTOB MpPH IPOBEIECHUU IPOMEKYTOUHOM arTecTalMu oOydaromuxcs HHBaIMI0B U jmn ¢ OB3 npusnekarorcs
npeceaarenb UKIOBONH KOMUCCUM U (WIJIN) IPENOIaBaTeNb CMEXHOM TUCIUIINHBL
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