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1. IMACIIOPT ITPOT'PAMMBI YYEBHOU JUCIHHAITIUHBI
EcrecTrBO3HAHME

1.1. OO6aacThr NpUMeHeHHs MPOTrPaMMBblI

[Iporpamma opueHTHpPOBaHA HA JOCTHKEHUE CIAEAYIOIIMNX LIETeH:

— OCBOCHHE 3HAHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUPa U METOJax
€CTECTBEHHBIX HAYK;

— 3HAKOMCTBO C HaubOosee BaXXHBIMU HIESIMU M JIOCTH)KEHUSMU €CTECTBO3HAHUA,
OKa3aBIIMMU OMPEEIAIONIee BIUSHUE HAa PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

— OBJIQJICHUE YMEHUSMH TNPUMEHSTH MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHUS SIBICHHIM
OKPYKAIOIIET0 MHUpPA, BOCIPUATHS HH(DOPMAIMUA €CTECTBEHHO-HAYYHOTO M CHEIHAIBHOTO
(mpodeccroHaIbHO 3HAUYMMOTO) cojepkanus, moinydaemoi u3 CMMU, pecypcoB HuTepHeTa,
CIIELUAJIbHON ¥ HAYYHO-TIOIIYJISIPHOU JIUTEPATYPBHI;

— pa3BUTHE UHTEJUIEKTYAIbHBIX, TBOPUYECKUX CIIOCOOHOCTEN U KPUTUYECKOTO MBIILICHUS
B XOJI€ MNPOBEACHUA NPOCTEUIIMX HCCICAOBAHWM, aHaJW3a SBJICHUW, BOCHPHUATHS U
MHTEPIIPETAIMN €CTECTBEHHO-HAYYHOU HH(OpMAIUK;

— BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB TIPUPOILI U
UCIIONIb30BaHUsl JOCTHKEHUN €CTECTBEHHBIX HAyK JJIs Pa3BUTHS IMBIIM3AIMUA U TOBBIIICHUS
KauecTBa KU3HHU;

— TMPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUI B MpodeccHOoHANbHON AEITeTbHOCTH U
MOBCEHEBHOM >KM3HU JUIsi OOecreueHusi Oe30MacHOCTH KU3HENEATEIbHOCTH, TPaMOTHOTO
HCIIOJIb30BaHNUsI COBPEMEHHBIX TEXHOJIOTUH, OXPAHBI 37J0POBbs, OKPYXKAIOLIEH Cpebl.

1.2. Mecto auCUMIUIMHBI B CTPYKTYpe OCHOBHOii  mpodeccHOHATBLHOM
o0pa3oBaTeIbHON MporpamMMmel: YuyeOHas nucuuruinHa «EcTecTBo3HaHME) SBISETCS Y4€OHBIM
IPEeMETOM IO BBIOOPY M3 00s3aTenbHOM npeamerHoil obnactu «EctectBennsie Haykmy OI'OC
cpemHero odmiero oopasoBaHus.

[Ipu peanuzanuu 00pa3oBaTENBHOM MpOrpaMMbl CpeAHEro oO0Iero oOpa3oBaHUs B
npenenax ocoenuss OIIOII CIIO na 06a3e ocHOBHOro o0Omero o0Opa3oBaHUsl y4yeOHas
nucuurnHa «EcTecTBO3HaHME» M3ydaeTcs B 0011e00pa30BaTeIbHOM IHKJIE y4eOHOTO IIaHa
OIIOIT CIIO nHa 6a3e OCHOBHOrO OOIIero 00pa3oBaHUS C MOJYyYECHHEM CPEIHEro OOIIero
obpazosanus (IITICC3).

B yuebnom mnane [MIICC3 yueOnas nucruminHa «EcTecTBo3HaHHE» BXOAHWT B COCTaB
o0umx oOueo0pa3oBaTeabHbIX YUYE€OHBIX JAUCHUIUIMH, (OPMUPYEMBIX U3 005S3aTelbHbBIX
npeaMmeTHeix obnacteit @I'OC cpemHero obmiero oOpa3oBanus —crnenuanbHocTelr  CIIO
COOTBETCTBYIOIIETO TPodrIst mpodhecCnoHaTbHOTO 00pa30BaHuUs.

1.3. Heau 1 3272494 y4eOHOI THCIUIIHHBI — TPeOOBAHHSA K Pe3yJIbTaTaM OCBOECHHS
Y4eOHOM IMCUMILIUHBI.

EcrecTBo3HaHme — Hayka O SBICGHUSAX W 3akoHax npuponsl. CoBpeMEHHOE
€CTECTBO3HAHME BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaCieid, U3 KOTOPhIX Hanbomee
BaXHBIMU SIBJISIFOTCS (pru3uka, xumust u ouosnorus. OHO OXBaThIBACT IMIMPOKUH CIIEKTP BOIIPOCOB
0 pa3HOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPUPOBI, KOTOPHIE MOXKHO PACCMaTPHUBATh KaK €TUHOE
esnoe.

EctecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHBIE Ha HUX TEXHOJOTHUU (HOPMUPYIOT HOBBIM
o0pa3 ku3HU. BpBICOKOOOpa30BaHHBIM YEJIOBEK HE MOXET JAUCTAHIIMPOBATHCA  OT
dbyHIaMEHTAIbHBIX 3HAHUH 00 OKpYXKalolleM MUpe, HE PHUCKYsS OKa3aTbCs OECIOMOIIHBIM B
po(eCCHOHANTBHOM  JieaTebHOCTH. JII00oe TepCIeKTUBHOE HaNpaBlICHUE JeATCIbHOCTH
YeloBeKa TMPSMO WM KOCBEHHO CBSI3aHO C HOBOM MarepualnbHOW 0a30ifi U HOBBIMH
TEXHOJIOTUSIMU, U 3HAHHUE UX €CTECTBEHHO-HAYYHOM CYIIHOCTH — 3aKOH ycIexa.

EctecTBo3HaHue —  HeOThemJIeMass  COCTABISIONIAs ~ KYJIbTYpbl:  OMPEIEIss
MHPOBO33pEHHE YEJIOBEKa, OHO IMPOHHUKACT W B TYMaHUTApHYIO cdepy, H B OOIIECCTBCHHYIO
KU3Hb. PallMOHANBHBI €CTeCTBEHHO-HAYYHBI METOJ, CGOPMHUPOBABIIMICS B paMKax



€CTECTBEHHBIX HayK, o00pa3yeT eCTeCTBEHHO-HAay4YHYI0 KapTHHY MHpa, HEKoe o00pa3Ho-
bunocodckroe 00001MIEeHNE HAYIHBIX 3HAHUM.

OCHOBY €CTECTBO3HAHHUSI TpENCTaBIseT (U3MKa — Hayka O MPHPOJE, H3ydaromas
HaubOosee BakKHbIE SABJICHUS, 3aKOHBl M CBOWCTBa MaTepHalibHOrO Mupa. B ¢usuke
YCTAHABIIMBAIOTCA YHUBEPCAJIbHBIE 3aKOHBI, CIPABEUIMBOCTh KOTOPBIX IOJITBEP)KIAETCS HE
TOJBKO B 3€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX NMPOCTPAHCTBaX, HO U BO Bcell Bcenennoii. B
3TOM 3aKJIIOYAETCs OJUH U3 CYIIECTBEHHBIX NMPU3HAKOB (PU3MKHM KaK (pyHIaMEHTAIbHON HAyKH.
®u3rka 3aHHMaeT 0co00€ MECTO CpeA ECTECTBEHHBIX HAayK, MO3TOMY €€ MPHUHITO CUUTATh
JU/IEPOM E€CTECTBO3HAHMSL.

EctecTBO3HaHME Kak HayKa O SIBJCHMSIX W 3aKOHAX MPUPOIBI BKIIOYAET TAKKE OJHY U3
BAKHEUIIUX OTPACIIEH - XUMUIO.

XuMHs — Hayka O BEIIeCTBaX, HMX COCTaBe, CTPOCHHUM, CBOWCTBaxX, Mpoleccax
IIPEBpALICHMs], HCIONb30BAaHUM 3aKOHOB XHMHUU B TNPAKTUUYECKOM MAEATEIbHOCTU JIOACH, B
CO3/IaHUU HOBBIX MAaTE€pPHUAIIOB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHMA. DTO Hayka O XuMBOH mpupone. OnHa
M3y4aeT PaCTUTENbHBIN, )KUBOTHBIA MUP U YEIIOBEKA, UCIMOJIb3Ysl KaK COOCTBEHHBIE METO/IbI, TaK
U METOAbl JAPYTUX HayK, B YaCTHOCTH (PU3MKM, XUMUU M MaTeMaTUKU: HaOJII0JeHMS,
9KCIIEPUMEHTHI, HCCIIEIOBAHUS C TIOMOIIIBIO CBETOBOTO U AJIEKTPOHHOTO MUKPOCKOMa, 00paboTKy
CTaTHUCTUYECKUX JAHHBIX METOJIaMU MaTeMaTHMYeCKON CTaTUCTUKH U Jp. buosnorus BwIABIsSET
3aKOHOMEPHOCTH, MPHUCYIINE KU3HU BO BCEX €€ MPOSBICHUSX, B TOM 4YHCIEe OOMEH BEIIECTB,
pOCT, pa3MHOKEHUE, HACIEICTBEHHOCTh, N3MEHYMUBOCTb, IBOJIIOLIUIO U JP.

OcBoenne coaepxkanusi ydyeOHOH naucuuruiMHbl «EcTecTBo3HaHue» obecreynBaeT
JOCTUKEHHUE CTYIEHTAMU CIIEAYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— YCTOWYMBBIM HHTEpEC K HUCTOPUM U JOCTH)KEHHUAM B 0OO0JacTH €CTECTBE YYBCTBO
TOPAOCTH 32 POCCHIICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTH K IPOJODKEHHIO 00pa30BaHus, IIOBBIIICHUIO KBATU(HUKAIIMKA B U30paHHON
npodeCCHOHATLHOMN IEATETFHOCTH C UCTIOIb30BAaHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMHA B 00JACTH €CTECTBEHHBIX HayK
JUISL 4eJoBeKa U OOIIEeCTBa, YMEHUE HCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHXKEHUS B 00JIACTH
Gu3uKM, XMMHUK, OMOJOTMU JUIsl MOBBIMIEHUS COOCTBEHHOIO HMHTEIUIEKTYaJbHOTO pPa3BUTHUS B
BbIOpaHHOU NPO(eCcCHOHATLHOM e TEIbHOCTH;

— YMEHHUE IPOAHAIU3UPOBATh TEXHOICHHBIE IOCIEACTBUS IS OKPYXKArOUIEH Cpensl,
OBITOBOI M IPOM3BOCTBEHHOM €ATEIHLHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO J100bIBaTh HOBBIE Ul C€0Sl €CTECTBEHHO-Hay4yHBIE
3HAHUS C UCTIOJIB30BAHUEM JIJISl 3TOTO AOCTYIHBIX HCTOYHUKOB MH(POPMAITUH;

— YMEHHE YNpaBisATh CBOEH MO3HABATEIBHOU NIEATEIBHOCTHIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO HHTEIICKTYaJIbHOTO PA3BUTHS;

— YMEHHUE BBICTPauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUS B KOMaHJE MO PEIICHUIO
00MIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

MeTanpeAMeTHbIX:

— OBJI3/ICHHE YMEHHUSIMH U HaBbIKAMH PA3JIMYHBIX BHJIOB [TO3HABATEILHOM AEATEIbHOCTH
JUISL U3y4EHMS] Pa3HBIX CTOPOH OKPYXKAIOLIEr0 €CTECTBEHHOIO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUA (HAOJIO/IEHUS, HAYYHOTO 3KCIIEPUMEHTA)
JUISL U3Y4YEHHs] Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, C KOTOPBIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBAThCA B IpodeccuoHaIbHOM chepe;

— YMEHHUE ONpeleNsIThb LEeAM U 3aJauyd ACSTeIbHOCTH, BBIOMpATh CPEICTBA IJS HX
JOCTH>KEHUS Ha MPAKTHUKE;

— YMEHHUE HCIOJb30BaTh Pa3IM4HbIe UCTOYHUKH JJISl MOJTYYEHHs] €CTECTBEHHO-HAYyUYHOU
nH(pOpMaLlMU U OLEHUBATh €€ JOCTOBEPHOCTH JIJISl IOCTHXKEHHUS [TOCTABJICHHBIX 1IeJIe U 3a/1a4;
NpeIMeTHBIX:



— cOpMHUPOBAHHOCTH TMPEACTABICHUI O IEIOCTHOW COBPEMEHHOH €CTeCTBEHHO-
HAay4YHON KapTHHE MHpA, NPUPOJIC KaK €AMHON ILIEJIOCTHOW CHUCTEME, B3aMMOCBSA3M YEJIOBEKA,
OPHUPOABI B OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax BeeneHHol;

— BJAQJCHUE 3HAHUSAMH O HamOoJiee BAKHBIX OTKPBITHSX M JIOCTHKCHHSIX B 00JIaCTH
€CTECTBO3HAHMS, TTOBJIUSBIINX Ha 3BOJIIOIMIO MPEJICTABICHUN O NMPUPOJIE, HA Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

— c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTh €CTECTBEHHO-HAay4yHbIE 3HAHUSA  JUIs
OOBSICHEHUSI OKPY)KAIOLINX SIBIICHUH, COXpPAHEHUS 3II0pOBbs, oOOecredyeHus Oe30MacHOCTH
KU3HEJEATECIBHOCTH, OepeKHOro OTHOIICHHUS K IIPUpOJE, paloOHaIbHOIO
IPUPOIONOIB30BAHMUSA, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUH O HAyYHOM METOJIe IIO3HAHUS TPUPOILI M
CpeAcTBax U3YYEHHUs] Mera MUpPa, MAaKpOMUpPa U MUKPOMUDA; BJIaJICHUE IPUEMaMHl €CTECTBEHHO-
HAay4HBIX HAOJIOJICHUH, OTBITOB, HCCIICIOBAHMN M OIEHKH JOCTOBEPHOCTH TIOJYYCHHBIX
pe3yabTaTOB;

— BIIaJiIcHUE TOHATUWHBIM ammapaToM €CTECTBEHHBIX HAyK, MO3BOJSIONIUM IMO3HABATh
MU, Y4aCTBOBATh B JUCKYCCHUSAX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, UCIIOJIb30BATh Pa3IMyuHbIe
UCTOYHUKNA WH(OpPMAIMU JUISI TIOJTOTOBKA COOCTBEHHBIX pa0OT, KPUTHUECKH OTHOCHUTHCS K
coobmenusM CMU, coneprkamyM HayqHY0 HHGOPMAIIHIO;

— c(hOpPMHUPOBAHHOCTh YMEHHUM MOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS
JUISE KaKIOrO0 4YelOoBeKa HE3aBUCUMO OT €ro NnpoQecCHOHANbHON NeATeNbHOCTH, pa3inyaTh
(GaKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSAMH OLICHOK U
CBSI3b KPUTEPHEB C OMPEEICHHON CUCTEMOI IIEHHOCTEH.

B pesynbTare ocBoeHMs yueOHOM MUCIUILIMHBI O0yUarOIIHICS TOIKEH

3HATH/IOHMMAThH

— CMBICJ IIOHSITHI: CCTCCTBGHHO-HaquI)IfI MCTO/J] IMMO3HAHUSA, SJICKTPOMArHUTHOC IT0JIC,
AJIEKTPOMATHUTHBIE BOJHBI, KBAHT, XUMUYECKasl peaKIusi, MaKpOMOJIEKyJia, O€JIoK, KaTaau3aTop,
depment, kiertka, aupdepennmanms wierok, JHK, Bupyc, Ouomormueckas 3BOJOLUS,
OuopazHooOpas3ue, OpraHu3M, MOMyJISIKs, SKocucTeMa, Onocdepa, caMoopraHu3aIus;

— BKJIaJ BEIIMKHUX YYCHBIX B (OPMHUPOBAHHE COBPEMECHHOH €CTECTBCHHO-HAYUHOU
KapTUHBI MUPA;

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUIMHBI O0YYaIOIHICs TOKEH

yMeThb:

— TPHUBOIMTH IPUMEPHI IKCIICPUMEHTOB U (vm) HaOJII0ICHUH,
000CHOBBIBAIOIIUX: CYIIECTBOBAHUE JEKTPOMATHUTHOTO TOJISL U B3aUMOCBSI3b AJIEKTPUUECKOTO
1 MAarHuTHOT O HOJ'ICI71, BOJIHOBBIC U KOPITYCKYJISIPHBIC CBOMCTBaA CB€Ta, H€O6paTI/IMOCTI) TCIIJIOBBIX
NPOIIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKIUMu OT TEMIIepaTypbl M KaTajau3aTopoB, KIETOYHOE CTPOEHHE KHMBBIX
opranuszmoB, poib JIHK kak HocuTens HacieICTBEHHONH HMHGOpPMAIMH, SBOJIIOIUIO KUBOH
IIPUPO/IBI, IPEBPAIICHNS SHEPIUU M BEPOATHOCTHBIN XapakTep MPOLECCOB B KUBON U HEKUBOU
MPUPOJIe, B3aMMOCBSI3b KOMIIOHEHTOB SKOCHUCTEMBI, BJIHSHHUE JAESITEILHOCTH 4YelIOBEeKa Ha
9KOCUCTEMBEI;

— OOBSICHATH MPUKIAAHOE 3HAUYCHUE BAKHEUIITUX TOCTHKEHUHN B 00JIACTH €CTECTBEHHBIX
HAyK IJId: pa3BUTHA JSHCPICTHKH, TPAHCIIOPTA W CPCACTB CBA3H, MOJTYYCHHUA CHUHTCTHUYCCKHX
MaTepuaioB C 3aJaHHBIMUA CBOWCTBAMH, CO3JaHHs OMOTEXHOJOTHHA, JIe4YeHHUs] MHQPEKINOHHBIX
3a00JIeBaHNH, OXPaHbI OKPYKAIOIIEH CPEIIbI;

— BBIIBUTATh THIIOTE3bI U MpEAsiaraTh MyTH MX MPOBEPKH, JENaTh BBIBOABI HA OCHOBE
AKCIIEPUMEHTAIbHBIX TaHHBIX, MPEJCTABICHHBIX B BUAE rpaduka, TAOIUIIBI MU TUATPAMMBI;

— paboTaTh C €CTECTBEHHO-HAydyHOU WH(MOpMAIMEH, colIepiKamencss B COOOIIEHUIX
CMMU, wunHTEepHET-pecypcax, HAyYHO-TIOMYJSIPHON IUTEpaType: BiIaJeTh METOJaMH IOHMCKa,
BBIJIETISITH CMBICIIOBYIO OCHOBY U OIIEHMBATh IOCTOBEPHOCTh MH(OpMAIUH;

— HCIOJB30BaTh NMPUOOPETCHHBIC 3HAHMS U YMEHUS B MPAKTUYECKOU AESITENLHOCTH U



OBCEIHEBHOMN KU3HU JJIS:

— OLCHKH BJIMSIHHA HAa OpTraHU3M YCJIOBCKA 3JICKTPOMArHUTHBIX BOJIH U PAAMOAKTHUBHBIX

U3JIy4CHHUI;
— 3HeprocoepekeHus;

— 0e30I1acHOTr0 UCTIONb30BaHUS MaTEPUAIIOB M XUMUYECKHIX BEIIECTB B OBITY;

— NpoWIAKTUKA UHQPEKIMOHHBIX 3a00JeBaHUH,
HapKOTUYECKOW 3aBUCUMOCTEN;

— OCO3HAHHBIX JIMYHBIX JIEUCTBUM 110 OXpaHE OKPYKAIOIIEH CPEMBI.

HUKOTHHOBOIA,

AIKOTOJILHOM U

1.4. PexomeHnyeMoe KOJTHYECTBO YaCOB HA OCBOEHHE MPOTrPaAMMBbI JUCHHUILIMHBI:
MaKCUMaJIbHOW y4eOHOU Harpy3ku obydaromierocs 162 yacos, B TOM ducie:

00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odyuatomierocs 108 yacos;

CaMOCTOATENIbHON paboThl o0yJatormerocs 54 Jac.

2.  CTPYKTYPA M COJAEPXAHWE YUYEFHOM JUCIUILJINHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI YU4eOHO0#l padoThI

Buj yueOHoii padoThl

O0beM yacoB

MakcumajibHas ydeOHasi HATpy3Ka (Bcero) 162
Oo0s13aTesIbHAs ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 108
B TOM YHUCJIE:

TIEKITNHI 52
MPAKTUYECKHUE 3aHATHS 56
CamocTosiTesibHas padoTa odyuaroierocs (Bcero) 54

HTorosas arrecranus B hopme nuddepeHnpoBaHHOTO 3a4ETa




2.2. TemaTnyecKkMil IJIAH U coJep:kaHMe YUueOHO qucunInHbl «EcTecTBO3HAHME)»

HaumeHnoBaHue pa3aeioB 1 TEM

Copep:xanue yueOHOr0 MaTepHaJia, JIabopaTOpHbIe H NPAKTHYeCKHE PadoThI,
caMoCTOsITe/IbHasI padoTa 00y4aromuxcst

Oo0BeM
JacoB

YpoBenn
OCBOEHUS

Yacte 1. Pusuka

Pasznen 1 Mexanunka

Copep:xaHue

Beenenue. OcHOBHBIE HayKH O npupoae (hu3uka, Xumus, GUONIOTHSI), UX CXOJCTBO U OTIHYHSI.
EcrecTBeHHO-Hay4HBIH METO/I IIO3HAHUS U €T0 COCTABIISIONINE: HAOIIOCHUS, U3MEPEHUE,
PKCTIEPUMEHT, THIIOTE3a, TEOPHS.

Kunemarnka

O3HaKOMJIEHHE CO CTIOCO0aMM OIMCAHNS MEXaHHYECKOTO JBIDKCHUS, OCHOBHOH 3aJjaueil MEeXaHHUKH.
3y4eHne OCHOBHBIX (PU3MUECKHUX BEINYNH KHHEMATHKH: TIEPEMEILCHNS, CKOPOCTH, YCKOPEHHS.
HaOmoenue 0THOCHTENIFHOCTH MEXaHIMUYECKOT0 ABIKeHUs. DopMynnpoBaHie 3aKOHa CIIOXKEHUS
CKOpOCTEH.

VccnenoBanne paBHOYCKOPEHHOTO MPSMOJIMHEWHOTO IBIKCHUA(HA TpEMEpe CBOOOTHOTO TTa/ICHUS
T€J1) 1 paBHOMEPHOTO JIBM)KEHHS TeJa 10 OKPY>KHOCTH.

JlnHaMuKa

[TonnMaHnue cMbIciIa TakuX (U3MYECKUX MOZENIeH, Kak MaTepHalbHas TOUKa, MHEepLIUalIbHas cuCcTeMa
oTcueTa.

V3mepeHne Macchl Tella pa3IMYHbIMU crioco0aMu. M3amMepeHune cuil B3auMOJICHCTBHS TEl.
BrruncieHne 3HaueHUS YCKOPE€HU TEJI 11O U3BECTHLIM 3HAYCHUAM I[CﬁCTByIOHIHX CHJI 1 MacCC TCII.
'YMeHue pa3indaTh CUITy TSDKECTH U Bec Tena. OObsCHEeHHEe U IPUBEICHUE IPUMEPOB SIBICHHS
HEBECOMOCTH.

[IprMeHeHne OCHOBHBIX MOHATHH, GOPMYII M1 3aKOHOB JUHAMUKH K PEIICHHUIO 3a/1a4.

3aKOHBI COXpaHCHHUA B MEXaHUKE

OOBsiCHEHNE PEaKTUBHOT'O ABKEHHSI Ha OCHOBE 3aKOHA COXpaHeHMsI MMITyJbca. [[pumenenne 3akona
COXpaHEHHS UMITYJIbCa JUISl BBIYMCICHNS N3MEHEHUH CKOPOCTEH Tell IPH X B3aNMOJICHCTBHSX.
Brruncienue paboThl CHIT M U3MEHEHNSI KHHETHIECKOH SHEPTHH Tela.

Brruncienne NOTeHIMAIbHON SHEPTUH TEJ B PaBUTALIMOHHOM II0JIE.

XapakTeprcTHKa IPOU3BOIUTEIEHOCTH MAIIMH M IBUTATENIEH C NCIIOJIb30BAHMEM TTOHSATHS
MOIIHOCTH

[IpakTuyeckoe 3anaTue Ne 1. 3aK0H coOXpaHCHHS MeXaHHUECKOW sHepruu. PaboTa n MOIIHOCTH

IIpakTuyeckoe 3ansaTHe Ne 2. VccrenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT Beca Tela.
I[pakTuuyeckoe 3aHsiTue Ne 3. V3ydeHne 3aBUCUMOCTH TIepHOJIa KoJieOaHHe HUTSHOTO (WIIH
[PY>KUHHOT0) MasiTHUKA OT JJIMHHBI HUTH (MM MAacChI TPy3a).

CaMocTosiTe1bHast padoTa 00y4aroIuxcs:
- PELINTD 3aJ]a4 Ha OTIpPeJIeIeHNe CKOPOCTH, YCKOPEHHUS, IIyTH U TIEPEMEIICHUS IPU
[PaBHOYCKOPEHHOM JIBM)KEHHH; CKOPOCTH, YCKOPEHUS 1 TIEPHOJIA P IBIKCHHUH TEJIA TT0 OKPYXHOCTH
C TIOCTOSIHHOI MO0 MOAYJIIO CKOPOCTBIO.

WunuBuayansHas paboTa 00ydaromuxcs:
1Th IOMCKOBYIO Pa0OTY 110 MOJ00PY OTPHIBKOB M3 XYI0KECTBEHHBIX IPON3BEACHUH, CTUXOTBOPEHUH,
B KOTOPBIX YHOMHHAIOTCSl (PU3MYECKUE SBJIECHUS; OCIOBHI], TOTOBOPOK (PU3NYECKOTO COJEPKAHMS;
pEeNpOAYKIMI KapTHH, TJe 0TOOpakeHbI (PU3NUECKHE SIBJICHHUS 110 TeMe: «MexaHuKa»




Paznea 2
OcHOBBI MOJIEKYJIAPHOI GU3NKH
TEePMOAUHAMHKH

Coaep:xkanue

MoutekymsipHas hru3rka

dopmynupoBaHuEe OCHOBHBIX HOJIOKEHUH MOJIEKYJIIPHO-KMHETHYECKOH Teopuu. BrimoaHeHune
PKCIIEPUMEHTOB, CIIyKaIUX 00OCHOBAaHUEM MOJICKYJISIPHO-KHHETHYEeCKOH Teopun. Habmronenne
OPOYHOBCKOTO JIBUKEHHUS U siBIeHUs A1 dy3un.

OnpeneneHne napaMeTpoB BEIECTBa B ra3000pa3HOM COCTOSTHUM HAa OCHOBAHUH ypaBHEHHS
COCTOSTHMSI 1€ IbHOTO Ta3a.

[pencraBnenue B Buze rpaduka H30XOPHOTO, H300apHOT0 M H30TEPMHUYECKOTO IPOLIECCOB.
Brrancnenue cpeHeil KHHETUYeCKOW SHEPriHy TEIIOBOTO ABMXKEHUS MOJICKYJI 110 H3BECTHOM
TeMIIepaType BeIecTRa.

li3MepeHne BIIa)KHOCTH BO3IyXa.

TepMoanHamMuka

DKCIIePUMEHTAIBHOE UCCIIEJOBaHHUE TEINIOBBIX CBOWCTB BEIIECTBA.

Pacuer KoM4yecTBa TEMJIOTHI, HEOOXOAUMOTO JUIsl OCYILECTBIICHUs MPOoLiecca IPEBPaICHUs BEIIECTBa
M3 OTHOT'O arperaTHOro COCTOSIHHS B APYToe.

Pacyer n3MeHEHN BHYTPEHHEH SHEPTHH TeJ, padOTHI M IEPEAaHHOTO KOJIMYECTBa TEIUIOTH Ha
OCHOBAaHHH IIEPBOTO 3aKOHA TEPMOJHHAMHKH.

IIpakTuyeckoe 3ansaTHe Ne 4. OnpesiesieHre MapaMeTpoB BEIIECTBa B Ta3000pa3HOM COCTOSHUH Ha
OCHOBaHHMHM YPaBHEHUS COCTOSHUS UJICaIbHOTO Ta3a. BrIuucienue cpeHe KWHETHYECKOH SHEprin
TETJIOBOTO IBM)KEHMST MOJIEKYJI 110 M3BECTHOM TeMIlepaType BerecTsa. MzMepeHne BIakHOCTH

IIpakTHuyeckoe 3anaTHe Ne 5. I3MepeHne TeMnepaTypsl BEIIeCTBa B 3aBUCUMOCTH OT BPEMEHHU NIPU
M3MEHEHMSAX arperaTHBIX COCTOSIHUH.

CamocrosiTeJibHAsi padoTa 00y4arOUIUXCH
- PEeINTh 3a7a4M Ha PacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHON MacChl, C NCIIOJIb30BAaHIEM OCHOBHOTO
YpaBHEHHS MOJICKYJISIPHO-KMHETHYECKOH TEOpHH Ta3oB, ypaBHeHUs: MenzeneeBa-Kianeiipona, cBsi3u
cpeﬂHeﬁ KWHETHYECKOI OHEPIrun XaO0TUYCCKOTO ABMKCHUA MOJICKYJ U TEMIICPATYPHI; Ha
MCIIOIb30BaHKE TIEPBOTO 3aKOHA TEPMOJMHAMMKH; Ha pacueT paboThl raza B n300apHOM IMpoliecce;
KII/l TeryioBbIX nBUTATENEH;

WnpuBuayaneHas paboTa 00ydaromunxcs:

- COCTaBHUTH I/IH(I)OpMaLII/IOHHI)Ie TeMaTHYEeCKHE albOOMBI: «Dusuka u JIMPUKaAY, «U3 UCTOpUN
busukmny», «MonekyspHas GU3HKay.




Pa3nen 3
OCHOBBI YTEKTPOTHHAMHUKH

Coaep:xkanue

(DIIeKTpOCTaTHKA

Brruncnenue cuil B3aUMOACHCTBUS TOUCUHBIX SJICKTPUUYECKUX 3apSIOB.

BrrunciieHue HanpsHKEHHOCTH U MOTEHLIHAJA 3JIEKTPUYECKOTO OISl OJJHOIO U HECKOJIBKMX TOUYEYHBIX

3apsI0B.

M3MepeHue pa3HOCTH MOTEHINAIIOB.

[IpuBeaeHne NpuUMeEpPOB NPOBOIHUKOB, IUIIEKTPUKOB U KOHAECHCATOPOB.

Habmrogenne SBIeHUS 2JIEKTPOCTATHICCKON HHAYKITNH U SIBIICHUS MTOJIIPU3ALINHN TUDJICKTPHKA,

HaXOJAIIEr0Cs B 3JEKTPUUECKOM TOJIE.

IlocTOSIHHBIN TOK

M3MepeHne MOLTHOCTH dJieKTpuueckoro Toka. Msmepenue 3J1C 1 BHYTPEHHETO CONPOTHUBIICHUS

MCTOYHMKA TOKA.

COOp U HCTIBITAaHHE DIEKTPUIECKUX IIEeTIeH C pa3IUYHBIM COSTUHEHHEM MTPOBOJHUKOB, pacdeT ux

mapaMeTpoB.

MarauTHoe moJje

HabmrogeHue neiicTBAs MAarHUTHOTO TIOJIST Ha TIPOBOJHHUK C TOKOM, KAPTHHOK MAarHUTHBIX TTOJICH.

DopMynupoBaHUE MpaBUiia JIEBOK PYKH AJISl OTIPEAEICHUS HapaBIeHUs CUIIbI AMIIEpPA.

BrrarciieHue cuit, IeHCTBYIOMINX Ha TIPOBOAHUK C TOKOM B MATHUTHOM TI0JIE, OOBSICHEHNE TIPHHIIATIA

IEHCTBUS 2JIEKTPOIBUTATEIIS.

MccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOW MHAYKLIMH

MexaHnyecKkue KoJeOaHuss ¥ BOJIHBI

MaTeMaTH4eCKOT0 MasiTHUKA OT €ro JJIMHBI, MAaCChl U aMILTUTY bl KoJiebanuil. OnpeneneHue

YCKOpEHUs1 CBOOOHOTO MaICHHUs C TIOMOIIBIO MAaTEMaTHYECKOTO MasTHUKA.

HaGronenne xonebanuii 3Byuaniero tena. [I[puBeeHne 3HaUYeHUSI CKOPOCTH PACTIPOCTPAHEHHSI 3BYKa

B pa3JIMYHBIX Cpeaax.

'YMeHue 00bsICHITh UCIIOJIb30BaHUE YIbTPa3ByKa B MEIUITUHE

DNeKTPOMAarHUTHbIE KOJIEOAHUSI U BOJTHBI

HabnrogeHne ociyuiorpaMM TapMOHHYECKIX KOJICOAHMA CHITBI TOKA B TICTIH.

(OOBsICHEHHE TIPEBPAIICHUS SHEPTUH B UACATBHOM KOJIeOaTeIbHOM KOHTYpE.

3ydeHue ycTpOHCTBa U IPUHIIAIIA ISHCTBHS TpaHCPopMaTopa.

IAHAH3 CXEeMBI TIepeauy AIEKTPOIHEPTUN Ha OOJBIINE PACCTOSHUS.

[IpuBeaeHne NpuMepOB BUAOB PaIHOCBI3U. 3HAKOMCTBO C YCTPOHCTBaAMH, BXOIALIUMH B CUCTEMY
anrocBs3u. O0cyxaeHne 0cCOOEHHOCTEH pacpOCTPaHEHHSI PaIMOBOIH

IMpakTuyeckne 3anaTus Ne 6. 3akon Oma 1715 yuactka nend. TemioBoe aeiicTBue
PIIEKTPOMArHUTHOTO TOKa U 3akoH Jlxoyns-JleHna.
IIpakTHyeckoe 3ansaTHE Ne 7 V3ydeHue nociie10BaTENILHOTO U NMapalIeIbHOTO COSIMHEHHS

HpaKTl/l‘leCKOC 3ansaTHe Ne 8 I/ISY‘ICHI/IC TMMOCJICIOBATCIIBHOTO U MTAPAJIIICIIBHOTO COCANHEHU A
ITPOBOIHUKOB.




CamMocTosiTe1bHast padoTa 00yYarouXCs

- PEIIUTh 3aJaul Ha 3aKOH COXPaHEHHs MIEKTPUUIECKOro 3apsaa 1 3akoH KynoHa; Ha pacuet
HATPSKEHHOCTH, NEKTPOEMKOCTH; Ha pacyeT HaNPsDKEHHsI, pabOThI AJIEKTPUYECKOT0 MOJIs; Ha
3akoHbI OMa ISt ydacTKa LEH ¥ 3aMKHYTOH LIETH; Ha pacyeT MarHUTHOM MHIYKIUH, cuibl JlopeHna,
cuma AMInepa; Ha IpIMEHEHHE (JOPMYII, CBSA3BIBAIOIINX JITHHY BOJHBI C YACTOTOH U CKOPOCTBIO,
[EepHOJ C LIUKINYECKON YaCTOTOM.

MuanBrayansHas paboTa 00ydJaromnxcs:

- €0o37aTh MUKPOGHIBM Ha TEMY: «DIeKTpu3alus Tei. [IpuMepsl MoIe3H0ro NCIoIb30BaHus U
BPEIHOTO BIIUSTHUS».

- COCTaBUTh MH(OpPMALIMOHHBIE TeMaTH4YeCKUe anbO0oMbl: «DPu3uKa 1 upuKay, «bnopusmkay,
«CTaHOBJICHHE JICKTPOANHAMUYECKON KapTUHBI MUPa»

Paznen 4
Kose6anusa 1 BOJHBI

Conep:xkanue

[TpuBeneHne npuMepoB KojiebaTeNnbHbIX ABMKEHHH. VccnenoBane 3aBUCUMOCTH IIEPHOJIa
KoeOaHni

CBeTOBbIE BOJIHBI

[IprMeHeHHe Ha MPAKTHUKE 3aKOHOB OTPAXXEHHS U NIPEJIOMIICHHUS CBETA IPU PEIICHUH 3aay.
HaOmonenue siBineHus AnGpakiy 1 JUCIEPCHHU CBETA.

'YMeHHe CTpOUTh H300paKeHUs! IIPEAMETOB, JaBacMble JIMH3aMH. PacueT onTHYECKOH CHIIBI JIMH3BI
KBanTOBBIE CBOMCTBA CBETA

HaOmonenue ¢poroanexTpuueckoro a¢dexra. Pacuer MakcuManbHOW KHHETHYECKOH YHEPTHN
PIIeKTpOHOB TipH poToddhdexre

dusuka aToma

DopmynupoBaHue ocTynatoB bopa. Habmoneane nuHeiiuaToro 1 HEMPEphIBHOTO CIIEKTPOB.
PacdeTr 4acTOTHI M JUIMHBI BOJIHBI HCITyCKa€MOTO CBETa IIPH Iepexoe aToMa U3 OJHOTO
CTAaIIMOHAPHOTO COCTOsIHMA B Apyroe. OOpICHEHNE NPUHITHIA ASHCTBHS Ja3epa

IIpakTuyeckoe 3anaTHe Ne 9. DoTodddexT u KopnycKysspHbie cBoiicTBa cBeTa. CTpoeHne atoma:
ru1aHeTapHas MoZeb U MoJenb bopa. CtpoeHue aToMHOTO sipa. PaanoakTHBHbBIC U3ITYyUYSHUS U UX
BOSHeﬁCTBHe Ha )XUBBIC OPTraHU3MBI.

IIpakTuyeckoe 3aHaTHe Ne 10 OnpeesieHiue CKOPOCTH CBETA B PA3IMYHBIX BEIIECTBAX MPU IOMOIIH
chepuIecKux JIHH3.

CamocTosiTe1bHast padoTa 00y4Yaronuxcs:
- peLINTh 324U Ha IPUMEHEHHE (POPMYJI, CBI3BIBAIOLIMX UIMHY BOJIHBI C YACTOTOM C CKOPOCTBIO,
HEePHOJ] ¢ HUKIMYESCKON YaCTOTON; Ha IPUMEHEHHE 3aKOHOB MPETIOMIICHHS U OTPAXKEHHS CBETA;
- M3YYHTh HAy4HO-TIOIYJISIPHYIO JIUTEpaTypy 1o BomnpocaM: «bronornueckoe neiicTere
9JIEKTPOMAarHUTHBIX BOJHY.
VunuBuayansHas paboTa 00y4aromuxcs:
cOCTaBUTH PeOYCHI, 3arafiKi, KPOCCBOP/IBI, MIapaibl (I10 )KENaHHIO) 110 pa3eny:
«JIEKTPOANHAMUKAY.

Paszgen 5
JJIeMeHTHI KBAHTOBOH

Coaep:xkanue

du3rKa aTOMHOTO AApa U DJICMCHTAPHBIX YaCTUIL

HaGmonenue TpexoB anb(a-yacTull B Kamepe Buibcona. Perucrpanys siiepHbIX U3IIydeHuit ¢




(pusuxn

IIOMOIIIBIO CUCTUYHKA Feﬁrepa. Pacuer OHEPIruu CBA3U aTOMHBIX SALECP.

[lonumanue HEHHOCTU HAYYHOI'O MMO3HAHUA MUPpA HE BOOGHIC JUIA 4€JI0BCUYCCTBA B LICJIOM, a JJIA
KaXX10I0 06yqa101ueroca JIMYHO, HEHHOCTU OBJIAJAICHUA METOJAOM HAYYHOT'O NO3HAHUA JJId
JOCTUIKCHUSA YCIICXa B 000M BUIC HpaKTPI‘-IeCKOﬁ JCATCIBHOCTHU

CamocTosiTesIbHAsl padoTa 00yYAIOIHXCS

- pelnTh 3a7a4 Ha NpUMEHeHne (HOPMYII, CBS3BIBAIOIINX DHEPIHIO U UMITYJILC (DOTOHA C YACTOTOM
COOTBETCTBYIOIIEH CBETOBOW BOJIHBI; Ha BHIYMCIICHUE KPACHOW TpaHuIbl (oTOd(hdeKTa 1 IHEprun
(hOTOIIIEKTPOHOB Ha OCHOBE YpaBHEHMS DUHIITEHHA; Ha ONpeeIeHHe IPOIYKTOB SACPHBIX PeaKIHil
Ha OCHOBE 3aKOHOB COXPAHEHHS JIIEKTPHIECKOr0 3apsia U MaCCOBOTO YKCIIA; HA pacyeT
PHEPreTHYECKOTO BBHIXOJA SIIEPHON PEaKIUH.

Yacrp 2. Xumus

Pasnea 1. O01as 1 HeopraHu4yeckasi XuMHst

BBenenue

Tema 1.1
OcCHOBHBIE NOHATHS U
3aKOHbI XUMHH

Tema 1.2
Ilepuoanyecknii 3aK0H 1
Ilepuoanueckasi cucrema
XHMHYECKHX JIEMEHTOB

JI.U. MenpaeneeBa.

Conep:xkanue

Beenenue.

XuMudeckass KapTUHAa MUpa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. Poib xumun
B JKU3HU COBpEMEHHOTO0 001mecTBa. [I[puMeHeHne NOCTIKEHN COBPEMEHHON XUMHUH B TYMaHUTapHOK
cepe nesarenbHOCTH 001IecTBa. XUMHYECKOE COIepyKaHue yueOHOH TUCIUIUTHHBI
«EcTtecTBO3HaHME» ipu 0ocBoeHUU crienranbHocTeld CITO conuanbHO-35KOHOMUYECKOTO U
CYMaHHTapHOTO Mpoduieit npodeccHoHaTFHOr0 00pa30BaHHUs.

OCHOBHBIE MOHATHS U 3aKOHBI XHMUU

[Mpenmer xumun. Bemecto. ATom. Monekyna. XUMHUYSCKUHA 2JIEMEHT U OPMEI €ro
cymecTBoBaHMsA. IIpocThie U CI0XKHBIE BEMIECTBA.

lemoncmpayuu

HabGop Moperneit aTOMOB B MOJICKYJI.

M3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMUH. Macca aTOMOB U MOJIEKYJL.

OTHOCHUTEIBHBIC aTOMHAs M MOJIEKyJsipHas Macchl. KommaecTBo BemecTra. IlocTosHHAS
ABoraapo. MomsapHas Macca. 3akoH ABOrapo. MoJIsipHBEIH 00BeM ra3oB.

Konn4ecTBeHHbIE N3MEHEHHS B XUMHUH KaK YaCTHBIM CITydail 3aKOHOB ITEPEX0a KOJINIECTBEHHBIX
M3MEHEHUH B KauecTBeHHbIE. M.B. JIOMOHOCOB - «11epBbIi pyCcCKUN yHUBEpCUTET». MmocTpanyuu
3aKOHA COXPaHEHUS MacChl BEIIECTBA.

Ilepuoauueckuii 3akoH u Ilepuoauueckas cuctema Xxumudeckux eMeHToB .M. Menneneena
OtkperiTre Ilepuoanueckoro 3akoHa. Ilepuoguueckas cucTeMa XUMUUECKUX HIEMEHTOB
J1.11.Mennencena.

3Hauenue [lepuoguueckoro 3akona u [lepuoandeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JI.1.MenneneeBa /Ui pa3BUTHS HAyKU ¥ IOHUMAaHMS XUMUYECKON KapTHHBI MUPA.
1..MenneneeB 06 00pa3oBaHNM U FOCYAapCTBEHHON TTOJIUTHKE.

JleMoHCTpanus

Pasmiansie popmel [leproandeckoii cucteMsl XxuMudeckux 3nemenToB .M. Menneneesa.




CamMocTosiTe1bHast padoTa 00yYarouXCs
[Ipumepnas memamuxa 6HeayOumopHol Camocmoamenbhol pabomol.

- Vzydyenue cnenuaiibHOM, yueOHOM nuTepatypsl, pecypcoB Untepuer, CMU no Bonpocam TeMbl
- TemMaTuka NpaKTUYECKUX 3aJaHUM:

* IloxroroBka cooOIIEHHS HA TEMY:
«HaHoTexHONOrMs KaK MPUOPUTETHOE HAIIPABICHUE Pa3BUTHS HAYKH U IIPON3BOJICTBA B

Poccuiickoit ®enepanumny,

«IlepnoaniaeckoMy 3akoHYy Oyaylee HE TPO3UT Pa3pyIICHHEM. .. »
*  CocraBnenue 3EKTPOHHBIX KOHPHUTYPAIIHA aTOMOB XUMHUYECKHUX HJIEMEHTOB.

Tema 1.3
Crpoenne Beuecrsa

Tema 1.4
Boxaa. PacTBopbl.

Coaep:xkanue

Ctpoenue BeniectBa. KoBaneHTHas CBA3b: HENOJsIpHas U noJsipHas. Mlonnas cBs3b. KaTnonsl u
aHMOHBI. MeTannudeckas cBsi3b. BogopogHas cBs3b.

lemoncmpayus

(OOpas3IIel BEMIECTB M MAaTEPHAJIOB C PA3THYHBIMU THIIAMHA XHMHUYECKOH CBS3H.

Bona. PactBopsl. Boza B mpupose, ObITy, TEXHUKE U Ha Tpou3BoAcTBe. Du3nueckre 1 XUMHUIECKHE
cBoiicTBa BOABI. ONpecHEHHE BOIbL. ArperaTHble COCTOSIHUSL BOJIBI U €€ IIEPEXOIbI U3 OJTHOrO
arperaTHOrO COCTOSIHUS B IPyroe.

lemoncmpayus

Du3nyecKue CBONCTBA BOJBL: IIOBEPXHOCTHOE HATSKEHUE, CMAUYUBaHUE.

Xumugeckue peakuuu. Ilonarue o xumudeckoi peakuuy. TUIbI XUMUYECKUX PEaKLUM.

CKOpOCTh peakiyuu 1 (haKTopbl, OT KOTOPHIX OHA 3aBHCHT.

\lemoncmpayus

XMMUYECKUE PEAKLIUU C BBLICICHUEM TEIUIOTHIL.

CaMocTosiTe1bHast padoTa 00y4Yarouuxcs:

[ IpumepHas memamuxa 6HeayOUmMopHoU CamocmosmenbHoll pabomoi.

- M3yueHue crienuanbHOM, yueOHOI auTeparypsl, pecypcoB Mutepaer, CMU no BonpocaM TeMsbl
- TemaTHKa PaKTUYECKUX 3aJaHUI:

+ CocraBlieHHE CTPYKTYPHBIX (OPMYI MOJIEKYJIIPHBIX COSANHEHUH.

+ IloaroroBka pedepaToB U co3aHNE MYJIbTUMEIUHHBIX IPE3CHTAINH 110 TEMaM:

«PacTBOpBI BOKpYT Hacy,

«YcTpaHeHHe KECTKOCTH BOJIbI HA IPOMBIIIIEHHBIX NPEATIPUATUSIXY.

» PemieHue 3a7a4 Ha HAX0KJIEHUE MAacCOBOH J10JI PACTBOPEHHOI'O BELIECTBA.

» PemieHue 3a7a4 Ha CKOPOCTh XMMUUYECKON PEAKIIMU U CMEIIEHNE XUMHUECKOTO PaBHOBECHSI.
* BpinonHeHue pacyéToB 110 YpaBHEHUSIM peakLuii, IPOTEKAIOLIUX B PAaCTBOPAX.
Jlemoncmpayus

du3nyeckre CBOCTBa BO/JIbI: TOBEPXHOCTHOC HATAKECHUE, CMaYlBaHUC.




Tema 1.5
Heoprannyeckue coeNuHeHUs

Conep:xkanue

HeOpFaHI/I‘IeCKI/Ie COCIMHCHMUA

Knaccuukaiys HEOPraHUYECKUX COCTMHECHUI U UX CBOUCTBA. OKCHU/IbI, KHCIIOTHI, OCHOBAHHMS, COJIH.
[Tonsite o ruaponuse coneil. Cpena BOJHBIX paCTBOPOB COJICH: KHCIIas, HEWTpallbHas, IeJI0YHas.
Bonopoausiii mokaszarens pH pactsopa.
Mertamrer. O0mue ¢pu3ndeckrne 1 XUMAIeCKHE CBOHCTBA METAIIOB.
Hewmertammsr. OOmiast xapakTepuCcTHKa TIABHBIX TOATPYII HEMETAJUIOB HA TIPUMEPE TaJIOTSHOB.
BaxHele coeqMHEHIS] METAJUIOB M HEMETAJUIOB B IIPHUPOJIE U XO3SHCTBEHHON IEATEIIEHOCTH
JeoBeKa.
lemoucmpayuu

B3anmMopelicTBre METaIOB ¢ HeMeTaJIaMHU (IIMHKA C Cepoii, ATFOMUHUS ¢ HOJJOM), pacTBOpaMH
KHUCJIOT U IIEeJI0Y€eH.

l'openne MetannoB (IMHKA, Kelle3a, MarHus) B KUCIOPO/IE.

BzaumopnelicTBue a30THOM M KOHLEHTPUPOBAHHON CEPHOM KUCIIOT C MEJBIO.

BoccTaHoBHTENIEHBIE CBOHCTBA METAJLIOB.

IpakTnyeckoe 3ausaTue Ne 11. Onpenenenue pH pactBopa cosneil.

IIpakTuuyeckoe 3aHaTHe Ne 12, PernreHne skclieprMEHTANbHBIX 33/1a4 HA PACIIO3HABAHHE
HEOpPTaHMUECKUX BEIIECTB.

CamocrosiTeJibHAsI padoTa 00y4aroUuXCs:
\[IpumepHasi memamuxa HeayOUmMopPHOU CaMoCmosimenbHol pabonbl:

- MsydyeHne crienuaibHOM, yaeOHoM muTepaTypsl, pecypcoB MuTeprer, CMU 1o Bompocam TeMbl
- TemMaTuka NpaKTUYECKUX 3aJaHUI:

+  CocrapyieHHE T€HETHYECKUX PSJIOB, KJIACCOB HEOPTAaHUUECKUX COCTUHEHUI

»  CocraBiieHre ypaBHEHHH XUMHYECKUX PeaKkiMii B MOJIEKYJIIPHON M HOHHOM (hopmax

+  CocrapyieHHe ypaBHEHUH peakIiii THAPOIN3a COJIeH pa3IMUHBIX THIIOB

*  BrImonHeHne HHANBUAYAIFHOTO IPOEKTA

Paznen 2. Oprannyeckasi XuMHs

Tema 2.1
Opranuyeckue coeJUHEHUsI

Conep:xkanue

(OCHOBHBIC TIOJIOKCHUS TEOPUH CTPOCHUS OPTaHUUECKUX COSAMHEHUI. MHOT000pa3nue OpraHmIecKux
coenuHenui. [lonsTHEe U30MEpPHUH.
YrneBonoponsl. [IpenensHble 1 HenpeaeIbHBIC YTICBOAOPOABL. Peakius mormMepu3ariiy.
[IpupoHbIE HCTOYHUKH YTJIEBOAOPOIOB. YTIEBOAOPOABI KAK OCHOBA MEKIYHAPOIHOTO
COTpYITHMYECTBA U BaKHEHIIHMI HCTOYHUK popMUpoBaHus Or0pkeTa PO.
Kucnopoaconepkamue opranndeckue BemecTsa. [IpeacTaBuTenu KHCIopoacoaepKaInx
OpraHUYeCKHUX COCTUHEHNI: METHUIIOBBIN M STHIIOBBIM CIIUPTHI, TIIULEPHH, YKCYCHas KHCIIOTA.
Kupsr kak cio>kHbIE AGHPHL. YTIEBOBL: TNIFOK03a, KpaxMal, [eJUTI0I03a.
A30TCoJIepIKalie OpraHunIecKrue COeAMHCHNS. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u
Oounoorudeckas QyHKIHS OSIIKOB.
\lemoncmpayuu

IMomyueHne 3THIICHA U €r0 B3aUMOICHCTBUE C pACTBOPOM IIEPMaHIaHATa KaJlusl, OpOMHOM
BOJIOI.

KauectBennas peaKknys Ha IJIIMICPUH.




Tema 2.2
XHUMHUS U KH3Hb

[[BeTHBIE peakuuy OEIKOB.
[lnactmaccel u BojokHa. [ToHsTHE O TIIacTMaccax M XMMHYECKUX BOOKHaX. HatypainbHsle,
CUHTETUYECKUE U UCKYCCTBEHHbIE BOJIOKHA.
Vlemoncmpayus

PaznudHbIe BUIBI IIIACTMACC U BOJIOKOH.

XUMISL 1 OpTaHU3M YelOBeKa. XUMHUYECKIE JIIEMEHTHI B OpraHu3Me desioBeka. Opranndeckue u
HeopraHmdeckue BeniectBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBIC COSINHEHHS: OCIKHU, YTIICBOIHI,
PKHPBI, BATAMUHBI. Y TJICBOJIBI — [NIABHBIH HCTOYHHK SHEPTHH OpraHu3Ma. Poib 5KUpOB B OpraHusme.
XoJecTepuH U €ro poib B 310POBbE YEIOBEKA.

MuHepalbHbIC BEIICCTBA B IPOIYKTaX MUATAHUS, THIICBbIe 100aBku. COaTaHCUPOBAHHOE MTUTAHUE.
Xumust B 0b1Ty. Boga. KauectBo Bosbl. Motoriue u yuctsiue cpeactsa. [Ipapuna 0e3omnacHoi
[PabOTHI CO CPeICTBAMH OBITOBOM XUMUH.

[IpakTudeckoe 3anaTHe Ne 13. CpoiicTBa CriMpTOB U (PSHOJIOB.

IIpakTHuyeckoe 3ansaTHe Ne 14. [TonrydeHue u cBOMCTBAa MyPaBbUHON M YKCYCHOH KHCIIOTHI.

I[pakTuueckoe 3ausiTue Ne 15. CBoiicTBa a30TCO/IEPKANTNX OPraHNUECKUX BEIIECTB: aMUHOKHUCIIOT,
OCJIKOB.

IpaxTHyeckoe 3ansTue Ne 16. Pacrio3HaBaHue I1acTMace ¥ BOJIOKOH.

IIpakTuyeckoe 3ansaTHe Ne 17. Peienne skCriepuMeHTANIBHBIX 33124 Ha HISHTU()UKAIHIO
OpPraHMYECKUX COEAUHEHUM.

CamMocTosiTe1bHast padoTa 00y4Yaronuxcs:
[IpuMepHas TeMaTHKa BHEAYTUTOPHOW CaMOCTOSATEIIEHOW paOOTHI:
- 3yueHue crienualibHOM, yueOHol murepatypsl, pecypcoB MuTepuer, CMI no Bonpocam TeMsl
- TemaTuka npakTUYECKHX 3aJaHUI:
* IloaroroBka cooOUIeHUII 110 TEMaM:
«Mcropust BOSBHUKHOBEHHUS U PA3BUTHS OPraHUUECKOU XUMUM,
«YTJeBOJbI U UX POJb B )KUBON NPUPOLIEY,
«OKuppI Kak NpOAYKT MUTAHUS U XUMUUYECKOE ChIPbEY,
«CpencTBa rUrMeHbl Ha OCHOBE KUCIIOPOACOAEPKAILUX OPTaHUYECKUX COETMHEHUI.
«OxpaHa OKpYy>KaloIIeH cpesl OT XUMHUYECKOTO 3arpsA3HEHIS,
«HexBaTka poI0BOIBCTBUS KaK TI00aIbHAS IPOOIeMa YeTI0BEUECTBA U ITyTH €€ PELICHUNY,
«CHUHTETHYECKHE MOIOIIIE CPEICTBA: JOCTOMHCTBA U HEIOCTATKIY,
«/ledunuT O6enka B MUIIEBHIX MPOIYKTaX U €0 MPEOJI0JICHUE B paMKax TI00aTbHON
IIPOJIOBOJILCTBEHHON IIPOIPaMMBI»,
XuMmus B Moeit Oymyimeit mpodeccuu
*  CocraBneHue ypaBHEHHI NIPeBpalleHUNA OPraHUYECKUX BELIECTB.
*  Pemenue pacuéTHbIxX 3a1au
* CocraBieHne CTpyKTYpHBIX (hOpMYJI aIKaHOB, AIKEHOB, AJIKWHOB, apEHOB, CITUPTOB, KAPOOHOBBIX

KHUCJIOT, CIIOXKHBIX B(bl/IpOB, aMHWHOB, aMHUHOKHCJIOT.
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Yactb 3. buoJiorns

Tema 1
Buonorus - COBOKYNHOCTH
JKMBOI1 npupojae. MeToabl HAYy4YHOI0
NMO3HAHUS B 0HOJIOTHH.

Conep:xkanue

PKuBast mpupozaa Kkak 0ObEKT U3ydeHue 61oaoruu. MeTospl HcciieI0BaHus )KUBOW IPUPOALI B
Orosnoruu. OnpeeneHne *U3HU (C MPUBJICYEHUEM MaTepuaia U3 pa3iesioB QU3UKH U XUMUH).
YpOBHUM OpraHu3anny KXU3HU.

JlemoHCcTpanuu
YpOBHU OpraHu3aluy KU3HU.
MeTo/1bl T03HAHUS >KMBOU IIPUPOJIBL.

Tema 2 KieTka

Copep:xaHue

Vicropust u3ydenust kiaetkn. OCHOBHBIE TIOJIOKEHHUS KJIICTOUHOH TEOPHH.
Krerka - aneMeHTapHas CTpyKTypHO-(yHKIIMOHAIbHAS SAMHUNA JKU3HH.

Ctpoenue knetok. [IpokaproTsI U 3YKapHOTHI - HU3IINE U BBICIINE KJICTOYHbIE OPTaHU3MBI.
(OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. Kinerounoe sapo. @yHkmu sapa:
XpaHeHHe, BOCIIPOM3BEICHUE U Mepeiadya HACIeACTBEHHONH HH(POPMAIIMH, PErYISIHsI XUMHYECKOH
AKTHBHOCTH KJIEeTKH. CTPYKTypa u (pyHKIHUH XpOMOCOM. AyTOCOMBI U MTOJIOBBIC XPOMOCOMBI.

Broorndeckoe 3HaYCHNE XUMIUECKUX 3JIEMEHTOB. Heopranmyeckue u opraHmdecKie BEmecTBa
KJICTKH. POITb BOJBI KaK pacTBOPHUTENS M OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CpeAbl OpraHU3MOB.
YrneBozs! i TumuAp! B Kiretke. CTpykTypa u Ononornyeckue GyHKuuu Oenka. CTpoeHne 1
cTpykTypa nosmnykineotuansix ueneit JJHK u PHK, AT®.

Bupycs! u 6akrepuodaru. HexreTounoe crpoeHne, >KU3HSHHBIN UK U €T0 3aBHCUMOCTD OT
KJICTOYHBIX (OPM KHU3HH. BUpyCHI - BO30yauTenn nH)EKINOHHBIX 3200JIeBaHUIT; TOHATHE 00
oHKOBUpYycax. Bupyc ummyHonedunuta yenosexa (BUY). Ipodunaktiuka BUY -uHbpekimm.

JlemoHcTpauuu

CTpoeHMe MOJIEKYJIbI OerTKa.

Crpoenue monekynsl JHK.

CTpoeHMe KIeTKH.

CTpoeHHe KIEeTOK IPOKAPHOT U DYKAPHOT.
CtpoeHue BUpyca.

I[pakTuyeckoe 3anaTue Ne 18
CTpoeHHe KIeTOK pacTeHHU U )KHBOTHBIX

Tema 3
Opranuzm

Conep:xkaHue

Opranusm - earHOE 11es10e. MHOTr00Opa3ne OpraHu3MoB.

(OOMEH BEIeCTB U DHEPTHEH ¢ OKPYKAIOIIEH Cpeloi Kak He0OXO0AMMOe YCIOBHE CYIIeCTBOBAHUS
PKEBBIX cUcTeM. CIIOCOOHOCTh K CAMOBOCIIPOU3BECHHUIO - OHA M3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX
OpraHr3MOB.




JleneHne KIETKH - OCHOBA POCTA, Pa3BUTHSA M Pa3MHOKEHHUS OPTaHM3MOB. becmonoe pa3sMHOKEHHE.
[TomoBoii mporiecce u mMoroBoe pasMHOKeHHe. OTII0I0TBOPEHHE, €T0 OMOIOTHIECKOE 3HAUCHHE.
[ToHsaTHE 00 MHIUBUAYAITHPHOM (OHTOTE€HE3), SMOPHOHATIBHOM (3MOPHOTEHE3) B MOCTIMOPHOHATLHOM
pa3BuTHH. THIUBUIyaTbHOE pa3BUTHE YETIOBEKA U €TO BO3MOIKHBIC HAPYIICHS.

OO01Me MPEICTABICHHS O HACJICACTBEHHOCTH U M3MEHUUBOCTH. [ eHeTHYEeCKasl TEPMUHOJIOTHS U
CUMBOJIMKA. 3aKOHOMEPHOCTHU HacjenoBanus. HacinemoBanue npu3HakoB y yenoBeka. [1onoBsie
xpomocoMbl. CIEIIIICHHOE C TI0JIOM HaclefoBaHue. HacnencTBeHHbIC OOJIE3HH YeI0BeKa, HX
puauHbL 1 podunakTrka. COBpeMEHHbIE MIPEACTABICHUS O TeHE U TE€HOME.

[" eHeTHYECKIE 3aKOHOMEPHOCTH U3MEeHYMBOCTH. Kitaccudukanus popM U3MEHIUBOCTH. BrusiHue
MyTarcHOB Ha OPTaHU3M YCJIOBCKa.

IIpenmer, 3a1auu 1 METOIBI ceNeKnU. [ eHeTHIecKre 3aKkoHOMEPHOCTH cenekunu. Yuenue H.U.
BapuiioBa 0 IIEHTpax MHOT000pa3usl U MPOUCXOXKACHIUS KyIbTYPHBIX pacTeHH. bruorexnomorus, ee
TOCTIDKEHS, IEPCIICKTHBEI Pa3BUTHS.

becnonoe pazmuoxenue. [10y10Bo# npoliecc U MOJIO0BOE pa3MHOKEHHUE.
I[IpakTuyeckas: padora Ne 19 CpaBHeHHEe MHUTO3a U Meiio3a.

IIpakTuuyeckoe 3ansaTue Ne 20, 21

PeiieHne 21eMeHTapHbIX TeHETHYECKHX 3a1ad.

IIpakTuyeckas pa6ora Ne 22

['eHeTHUECKHE 3aKOHOMEPHOCTH M3MeHunBocTH. Kitaccuguxkanust hpopm nameHunBocty. BinsiHue
MYTareHOB Ha OPraHU3M YeJIOBeKa.

JlemoHCcTpanuu

OOMeH BeIIEeCTB M IPEBPAILCHNS SHEPTUH B KIIETKE.

JleneHre KIeTKu (MUTO3, MEHO03).

CriocoOBI OECIIoNOro Pa3sMHOKEHHUS.

OII010TBOPEHNE Y PACTEHUH 1 )KUBOTHBIX.

MHuBHyalbHOE Pa3BUTHE OpraHU3Ma.

HacnencreenHsle 00JI€3HN YeJIOBEKA.

BrnusiHue ankoronn3Ma, HAPKOMaHHUH, KypeHHUs Ha HACIIeICTBEHHOCTb.
MyTtanuu.

MoanbukannoHHas U3MEHYUBOCTb.

LleHTpbl MHOTOOOPA3Ksi U IPOUCXOXKIECHHS KYJIbTYPHBIX PACTEHHUI.
VIckyccTBEHHBII 0TOOD.

ViccrienoBaHus B 001aCTH OHOTEXHOJIOTHH

Tema 4. Bug

Conep:xkaHue

(DBOJIFOLIMOHHAS TEOPHS H €€ POIIb B (POPMUPOBAHUU COBPEMEHHON €CTECTBCHHO-HAYYHOU KapPTHHBI
mupa. Bun, ero kpurepun. [lonynsiuus kak CTpyKTypHas €JUHHULA BUa U 3BoToud. CHHTEeTHYeCcKas
reopus sBosomu (CTD). JIBrKyiire cuiibl 3BodoIuHd B cooTBeTcTBUU ¢ CTD. Pesynbrarst
pBomonn. CoxpaHeHHe MHOT000pa3ust BUAOB KaK OCHOBA YCTOMYMBOIO Pa3BUTHUS Onochepsl.
[IpuyrHEI BEIMEpaHHS BUAOB. BHOTOrMYeCcKuii Iporpecc U OMONIOTHYECKUI perpece.




[ 'MoTe3bl MPOUCXOKACHUS )KU3HU. Y CII0KHEHHE KUBBIX OPIaHU3MOB Ha 3eMile B IpoLecce
PBOJIIOLMH. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTHU. J[oKka3aTenbcTBa pOACTBA UENIOBEKA C
MJIEKOTTUTAIOIINMH KUBOTHBIMH. DKOJIOTHYECKHE (haKTOPBI aHTPOIIOTeHE3a: YCIOKHEHNE
MOMYJIAIMOHHOM CTPYKTYPBI BUAA, H3TOTOBJICHHUE OPYIUI Tpyaa, HEPEXo]] OT PACTUTEIBHOTO K
CMELTaHHOMY TUILY IMTAHUsI, UCIIOIb30BaHKe OTH:. [losBIeHNE MBICTUTENIBHON NEATEIPHOCTH U
wieHopa3aeabHOU peun. [IponcxoaeHue YenoBEYECKUX pac.

I[MpakTuyeckasi padora Ne 23
«Omnucanne ocobeil Buaa o Mop¢hoJI0rHiIecKOMY KPUTEPHIO»

/leMoHcTpauu

Kpurepun Buaa.

[Tonynsanus — CTpyKTypHas €JUHMLA BUJIA, €IUHULA IBOJIOLUY.
HBI/I)KyHJ,I/Ie CHJIBI 3BOJIFOIINU.

Bo3HHKHOBEHHE 1 MHOT00Opa3ue MpUCIOCO0ICHUI y OpraHUu3MOB.
Penkue u ucuesaromiue BUIBbIL.

JIBrOKyLIME CUJIBI aHTPOIIOIEHE3A.

[IpoucxoskaeHne yenoBeKka U 4eJI0OBEYECKHX pac.

Tema 5
IKocHucTEMA

Conep:xkanue

[IpemMeT U 3a1a4X YKOJIOTHH: YUSHHE 00 SKOIOTHYECKHX (pakTopax, ydeHre 0 coolmecTBax
OpraHu3MoB, y4eHue o ouocdepe.

Dkosiorudyeckue GakTopbl, 0COOEHHOCTH MX BO3ACHCTBHUS. JKOJIOTHYECKasi XapaKTePUCTHKa BHIA.
[lonstue 00 sKoIOrHUecKux cucremax. llemu nutanus, Tpodudeckue ypoBHU. broreoneHos kak
PKOCHCTEMA.

buocdepa - rmobanbHas skocucrema. Yuenne B.W. Bepuanckoro o 6uocdepe. Pob xuBbix
oprann3mMoB B 6uocdepe. buomacca. bronoruueckuii KpyroBopot ( Ha MpuUMepe KPyroBopoTa
yraepona). OCHOBHBIE HAIIPpaBICHUS BO3ICHCTBHS YelloBeka Ha Onocdepy. Tpancopmanms
CCTECTBCHHBIX 3KOJOTHYCCKIX CHCTEM.

JlemoHCcTpanuu

Okosiorndeckre GpakTopbl U UX BIMSHUE HA OPraHU3MBI.

Me>KBHIOBbIE OTHOILICHHUS: TAPA3UTH3M, XHITHUIECTBO, KOHKYPEHIIUS, CHMOHO3.
SIpycHOCTB pacTUTEIBHOTO COOOIIECTRA.

KpyroBopot yriiepoaa B 6uocdepe.

3anoBeTHUKHU U 3aKa3HUKHU Poccuu.

IIpakTuyeckoe 3anaTue Ne 24
«PernieHye 9K0IOrMYEeCKIX 3a1a9»

Dkosioruyeckue GakTopbl, 0COOEHHOCTH MX BO3AEHCTBHUS. DKOJOIHYECKasi XapaKTepPUCTHKA BHIA.
IIpakTuyeckoe 3ansiTue Ne 25
«CocTaBlIeHHE CXEM IIepeaady BEIECTB U SHEPTHH (LieTel MUTaHus).




CamMocTosiTeIbHAsI padoTa: MpUMEpHas TeMaTHKa BHEAYIUTOPHOI CaMOCTOATENEHON PaOOTHL.
M3ydenue crieluanbHOH, yaeOHOH muTepatypsl, pecypcoB Muteprer, CMU o Bompocam
TemaTnka MpakTUYECKUX 3adaHUI

1. OcHOBHBIE CTPYKTYpPHBIC KOMIIOHEHTHI KJIETKH 3YKapHOT.

2. Kiierounoe s1ipo U ero (hyHKIHH.

3. Bupycsl - Bo30yqurenn HHGEKIMOHHBIX 3a00JIeBaHuif; TOHATHE 00 OHKO BHpycax. Bupyc
nmmyHoneunura uesnoseka (BUY). Ipopunakruka BUY-undexmm.

4. OII0A0TBOPEHHE, €ro OHOJIOrMYECKOe 3HAYCHHUE.

5. HaciienctBenHble 6one3HH 4enoBeKa, UX MPUYMHBI U npodunakTuka. COBpeMeHHbIE
[IpECTAaBICHUS O TeHE U TEHOME.

6. [IpuarHBI BEIMUPAHHS BHIIOB. Bruojorndeckuii nporpecc  OMOJIOTHYECKUN perpecc.

7. buocdepa - rmodanpHas skocucteMa. Yuenne B.U. Bepranckoro o 6mnochepe. Poib KUBBIX
opraHn3MoB B Onocdepe. bromacca. buonormyeckuii KpyroBopot (Ha mpuMepe KpyroBopora
yraepona). OCHOBHBIC HAIIPpaBICHUS BO3ICHCTBHS YelloBeka Ha Onocdepy. Tpanchopmanms
€CTECTBEHHBIX KOJOTHYCCKIX CHCTEM.

JIuddepeHnipoBaHHbIii 3aueT

Hroro:
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3. YCJIOBUA PEAJINZALIUUA ITPOT'PAMMBI JUCIIAIIJIMHBI
3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanmuzanus POTPaMMBI JIUCLIUIUINHBI OCYIIIECTBIISETCS B Kabuuere
00meoOpazoBaTebHBIX AUCHUILUIMH (Ka0. 309) u kabuHeTe 001eo0pa30BaTeIbHBIX TUCIUTIINH
(xa0. 105).

Kabunet o6mmeo0pa3zoBaTenbHbIX JUCHUTLIINH (Ka0. 309) ocHaIeH: KOMIUIEKTOM Y4eOHOM
mebenn Ha 68 uenoBeK; OcHamieH AiekTpoHHBIM YMK mo  obmeoOpa3zoBaTenbHBIM
JTUCIUTIIINHAM, DJIEKTPOHHBIMH y4deOHWMKamu 1o auciummHamM B ObC,  crmalia-nexnusmu,
JEMOHCTPAIIMOHHBIM JKPAHOM, MYJIBTHMEIUHHBIM BHIACOIPOCKTOPOM, aBTOMATHU3UPOBAHHBIM
pabouynM MECTOM TpemnoaaBaTeisi ¢ MPOrpaMMHBIM OOecTieueHneM, JO0CTYIIoM K cetu Internet.
OcHalreH mporpaMMHBIM obecrieueHreM: JIMIIEH3MOHHBIM: orepalioHHon cuctemoit Windows;
oducusiMu iporpammamu MicrosoftOffice; smexTpoHHOI OMOIHOTEUHOM CHCTEMOIA.

Kabunet o6meobpazoBaTenbHbIX qucUIUIMH (kab. 105) ocHaleH: KOMIUIEKTOM yueOHOH
Mebenn Ha 28 denmoBek; ocHamieH dnekTpoHHbIM YMK mo o6meoOpa3oBaTeibHbIM
TUCITUTIIMHAM, JJIEKTPOHHBIMH y4eOHHMKamMu 1o guciuruiiHam B DObC, chaiia-nexkuusMu,
MYyJIbTUMEAUMHBIM BUACOMPOCKTOPOM, HHTEPAKTUBHOM JI0CKOM, aBTOMaTH3UPOBAHHBIM pab0OuuM
MECTOM MPETOJIaBaTeNsl C MPOTPaMMHBIM OOecIiedYeHreM, TOCTyoM K ceTu Internet. OcHarieH
NporpaMMHBIM ~ oOecriedeHrneM: JIMIIEH3MOHHBIM:  OrepanuoHHOM  cucremorr  Windows;
oucHeMu nporpammamu MicrosoftOffice; snekTpoHHO# 6HOIMOTEYHON CHCTEMOM.

3.2. UnopmannonHoe odecneyeHne 00y4eHusl.

Iepeyens yueOHbIX U31aHUI, HHTEPHET-PECYPCOB, 10NMOJTHUTEIbLHOM JUTEPATYPbI

OcHoBHas nuTepaTypa:

EcrectBo3nanue [DnekTpoHHBIA pecypc] : yueOHoe mocoome / O.E. Caenko, T.II.
Tpymnna, O.B. JlorBuHeHKo. - DIEKTpOH. TEKCTOBbIE JaHHble. — Mocksa : KnoPyc, 2018. —
364 c¢. — CIIO. — ISBN  978-5-406-06475-7. -  Pexum  pgoctyna:
https://www.book.ru/book/928936, o mapouito

JlononHUTENBHAS JINTEPATYpA:

Anekcammna W.IO., TamaktmonoB K.B., [mutpues WN.C. u np. EcrecTtBoznanue
(6azoBmiif ypoBeHs). 10 kimacc [DnexktpoHHBIN pecypc]| : YueOnuk / [lox pen. AnexcammHoi
N.1O. —M.: AO «(M3parenbctBo «IIpocBemenne», 2015

Anekcammuaa W.1O., Jlsnues A.B., lllatanoB M.A. u np. EcrectBo3nanue (6a30BbIii
ypoBeHb). 11 knacc [DnexTponHsblii pecypce] : Yuebnuk / Ilox pen. Anexcamumnoit M.JO. — M.:
AO «M3parensctBO «lIpocBemenue», 2015

NHutepHeT-pecypcesl

www.class-fizika.nard.ru («Kmacc!nas JI0CKa TUTst TF0003HATETIHHBIXY).
www.physiks.nad/ru («®u3nka B aHUMAIHIX»).

www.interneturok.ru («Bumeoypoku 1o npeamMeram MIKOJIbHOW HPOrpaMMBI»).

www.chemistry-chemists.com/index.html (s;iexTpoHHBIH KypHAT «XUMHKH U XUMUSN).

www.pvg.mk.ru (onmmnuana «I[lokopu BopoObeBbI TOpBI»).

www.hemi.wallst.ru («Xumus. OOpa3oBaTeNbHbIN CAUT IS IIKOJIBHUKOBY).

www. alhimikov. net (O6pa3oBarebHbIi CAHT IS IKOJIBHUKOB).

www.chem.msu.su (s1ekTpoHHas OMOJIMOTEKA IO XMMUH ).

www. hvsh. ru (kypran «Xumus B IIKOJIE).

WwWW.hij.ru GkypHaim «XuMusl 1 KHU3HBY).

www.biology.asvu.ru (Bcs Guomnorus. CoBpeMeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
oubmmoreka). Www.window.edu.ru/window (EnuHoe oOKHO pocTyma K 00pa3oBaTeIbHBIM
pecypcam HTEpHETa 110 OMOIOTHH ).


http://www.class-fizika.nard.ru/
http://www.physiks.nad/ru
http://www.interneturok.ru/
http://www.chemistry-chemists.com/index.html
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.chem.msu.su/
http://www.hij.ru/
http://www.biology.asvu.ru/
http://www.window.edu.ru/window

3.3. lIporpaMmMa HCHO/Ib30BAHUSI AKTHBHBIX U MHTEPAKTHBHBIX (OPM M METO10B
o0y4eHMs B MpenoAaBaHuu JMCHUILINHBI «EcTecTBO3HAHUE»

Tembl 3angaTH

Buabl akTUBHBIX U HHTEPAKTUBHBIX (opM 1
MeTO/10B 00y4YeHUs

Yacrs 1.

duzuxka

Pa3nen 1. Mexanuka

YpOK-ceMUHap; paboTa MHOTOYPOBHEBBIX
3a/1a4. ypOK-BUKTOPUHA; pab0Ta B MaJIbIX

rpymmnax.

Paznen 3. OCHOBBI JIEKTPOAUHAMUKH

paboTa B MaJbIX TPYMIax; 00CYKICHHE
noksanga

Paznen 5. DneMeHThI KBaHTOBOM (DU3HKH

YPOK - CEMHUHAp; PELICHHE YKCIIEPUMEHTAIBHBIX
3aga4; padoTa B MaJIbIX IpyIHax.

Yacrb 2

. XuMus

Tema 1.3 CtpoeHue BeniecTa

Tema 1.4 Bona. PacTBopsl

mabGopaTopHas paboTa B popMe UTPHI-
paccnenoBanus «Heopranndeckue
COCMHEHUS; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4; paboTa B MaJIbIX Ipynnax.

Tema 1.5 Heopranuueckue coeguHeHus

CCMUHApP; aHAJIN3 KOHKPCTHBIX CHTyaHHﬁ.

Tema 2.1 Oprannueckue COeTMHEHUS

Tema 2.2 XuUMHUA U KU3HD

maboparopHas paboTa B popme Urpbl-
paccrnenoBanust «OpraHNUECKHe COSTMHEHUS;
peleHre YKCIIepUMEHTAIBHBIX 331a4; padoTa B
MaJIbIX TPYIIIax.

Yacte 3. buojgorus

Pa3nen 1 Tema Knerka

paboTa B MajblX TIpynmax Ha MPaKTHYECKOM
3aHATUM ¥ TP BBINOJHEHUH Ja0OpaTOPHBIX
paboT; ypoK-CeMHUHAp.

Pasngen 1 Tema Kiterka

DIEeMEHTHI MCCIEI0BATENLCKON eI TEILHOCTH

Paznen 2 Tema Opranuszm

[IpakTuueckasi pabota B opMe Urpbl

Pasznen 2 Tema Opranusm

Ypoxk-koHpepeHuus

Pasnen 3 Tema Bun

Pabota B ManbIx rpynnax

Pasnen 4 Tema DkocucremMa

TBopueckuii OTUET

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI
KoHTpoib M oOlEHKa pe3yjabTaTOB OCBOCHHUS JUCLUIUIMHBI  OCYIIECTBISAETCA
npernojiaBaTeseM B Mpoliecce MPOBENEHHs MPAKTUYECKUX 3aHATUH M J1abOpaTOpHBIX pPadoT,
TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS OOYYarOIIMMMCS WHAMBUAYAJIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETIOBAHUM.

Pe3yabTaThl 00y4yeHus (0CBOEHHBbIE YMEHHs, YCBOCHHbIE

@®opMbI U METO/IbI KOHTPOJIA

3HAHUA)
U OLIEHKHU pPe3yJbTaToB
o0yueHust
1 2

YMenus:




- IPUBOAMTH NPUMeEPbI IKCIIEPUMEHTOB U (MJIM) HAOJII0AeH Ui,
000CHOBBIBAIOIIMX: CYILIECTBOBAHHUE AIEKTPOMArHUTHOT'O MO
11 B3aUMOCBSI3b JIEKTPUYECKOTO U MATHUTHOTI'O TOJIEH, BOJTHOBBIE
1 KOPIYCKYJISIpHBIE CBOMCTBA CBETA, HEOOPATUMOCTD TETIIOBBIX
[IPOLIECCOB, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT
TEeMIIEpaTypbl U KaTaJu3aToOpPOB, KIETOYHOE CTPOCHUE KUBBIX
opranu3moB, poib JIHK kak HocuTens Hacie1CTBEHHOU
H(OpPMAaIIUY, SBOJIOLHUIO KUBOUM MPUPOABI, PEBpAILICHUS
DHEPIUU U BEPOSTHOCTHBIA XapakTep MPOLECCOB B KUBOU U
HEXNBOW MTPUPOJE, B3AUMOCBSI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BIIMSIHUE J1EATEIbHOCTH YEJI0BEKA HAa YKOCUCTEMBI;

- O00BSCHATH NPHUKJIAJHOE 3HAYCHHE BAKHEHIITHUX
MOCTHKEHHH B 00/1aCTH €CTECTBEHHbBIX HAYK JUISL: Pa3BUTHUSA
PHEPTETUKH, TPAHCIIOPTA U CPEACTB CBSA3H, MOTYyUECHUS
CUHTETUYECKUX MATEPHAJIOB C 33JIaHHBIMU CBOMCTBAMH,

CO3/TaHUS OMOTEXHOJIOTHH, IeUeHUsT HH(EKITMOHHBIX
3a005IeBaHUMN, OXPaHbI OKPYKAIOIIEH CpeIbl;

- BBIIBHMIaTh I'MINOTE3bI U MPEAJIAraTh MMYTH UX MPOBEPKH,
neJIATh BBIBOJABI HA OCHOBE SKCIEPUMEHTAIIbHBIX IaHHBIX,
MpeACTaBICHHBIX B BUJIE Tpadrika, TaOJIUIIBI WIH TUarpaMMBbl;

- padoTaTh ¢ eCTeCTBEHHO-HAY4YHOI MH(pOpManuei,
conep:arieiicsa B cooOmmenusx CMU, unrepHeT- pecypcax,
Hay4YHO-TIOMYJISIPHOM JIUTepaType: BIaJAETh METOIaMH TIOUCKA,
BBIJICJISITH CMBICIOBYIO OCHOBY U OIIEHUBATh JOCTOBEPHOCTh
WH(pOpMAINN

- HCHOJb30BATH NPHOOPETEHHbIe 3HAHUSI W YMEHHS B
NMPAKTHYECKOii 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HU JIJIS:

- OLICHKHU BJIMSIHUSI HA OPTaHU3M YE€JIOBEKa 3JIEKTPOMArHUTHBIX
BOJTH M paIMOAKTUBHBIX U3ITy4CHUI;

- JHeprocoOepexXeHus;

- 0e30MacHOro WCMOJb30BAaHUS MaTepUaIOB M XHUMHUYECKUX
BELIECTB B OBITY;

- IpoUIAKTUKU MHQPEKIMOHHBIX 3a00J1eBaHuH,
HUKOTMHOBOM, aJIKOTOJIbHOM U HAPKOTUYECKON 3aBUCUMOCTEN;

- OCO3HAHHBIX JIMYHBIX JCHCTBUU IO OXpaHE OKPYKAKOLIEH
Cpelibl.

Y CBOCHHbIC 3HAHUSA

3HATH/IIOHMMATh

- CMBbICJ MOHATHHA: €CTECTBEHHO-HAYYHBIA METOJ MO3HAHUS,
DJIEKTPOMArHUTHOE TI0JI€, 3JIEKTPOMAarHUTHBIE BOJHBI, KBaHT,
XUMHYECKas peaKIus, MaKpOMOJIeKyna, OeNoK, KaTaau3aTop,
dbepmenT, kierka, auddepennumarnus kierok, JIHK, Bupyc,
Ouojorudeckas — JBOJIOLUSA, OHMOpa3sHOOOpasue, OpraHu3M,
MOMJISALINS, SKOCHCTEMa, Onocdepa, caMoOpTraHu3aIls;

BKJIQ/I BEJINKUX YUEHBIX B OpMUpPOBaHUE COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTUHBI MUPA;

BHEayIUTOpHAs
caMOCTOsATENIbHAs paboTa
WHAUBHUIyalIbHbIE
3a/1aHus

BBITIOJTHEHUE
YIIPAKHEHU N

TUKTAHTBI

TECThI

MCCIICIOBAHMS TIPOBEJICHUE
peaKuuii

HaIycaHue COOOIICHUMH.
BBLIIIOJTHCHHUE
YIIPAKHEHU I

TUKTAHTHI

TECThI

HaMcaHue pedeparon

TECTUPOBaHUE
3aluTa JJabopaTOPHBIX
paboT U MpaKTUYECKUX
3aHATHIH,

3amura

TBOPYECKHUX
VH/IMBUIYaTbHBIX

3aJaHuN




HTOroBbIi KOHTPOJIb 3HAHUH - TU(GEPEHIIMPOBAHHBIN 3a4eT

[TpumeHenne GaIbHO-PEUTUHTOBOW CUCTEMBI OOYYEHUS JJISl OLEHKH YCIIEBAeMOCTH IO
JUCLIUILINHE.

MakcuManpHass CyMMa  pPEHTHHTOBBIX  OalloB 1O  y4eOHOM  JIUCIUIUIMHE,
3aKaHYMBAOIIEHCS DK3aMEHOM, I10 PE3yJIbTaTaM IIPOMEXKYTOUHBIX 3TAIlOB KOHTPOJS B CEMECTPE
cocraBisier 70. Jlns fmomycka K clade dK3aMeHa cymMMma OaisioB, HaOpaHHas 00y4aroIumcs,
noJkHa OBITE He MeHee 60 0ayuIoB.

MaxkcruManabHOE KOJMYECTBO OaioB, KOTOPOE COOTBETCTBYET IIOJIHOMY OCBOEHHIO
JAHHOW JMCLHUIUIMHBI B CEMECTPE B CyMME IIO BCEM AMCLMILUIMHAPHBIM MOZYJSIM, COCTABIISAET
100.

Pacnpenenenue 6a11oB 1o TeMaTHYECKUM OJIOKAM JTUCIUILIIMHbI

Howmep tematudeckoro 60ka

Buael koHTpOIIS 1 >
Texymmii peuTHHT- min X 22 22
KOHTPOJIb max Y 26 26
PyGesKHBIH peUTHHT- min Z 8 8
KOHTPOJTh max U 9 9
PetiTunr mo min X+Z 30 30
TEMATUYECKOMY OJIOKY max Y+U 35 35
CyMMapHBI# pelTHHT min 60 60 60
M0 TUCIUIUINHE max 100 100 100

B teuenme Tekymero u pyoeKHOrO KOHTPOJS, T.€. 3a CEMECTp OOYYAIOIIUNCS MOXKET
HaOpathb MakcumanbHo 70 OamioB. OcrtampHble 30 Oa/utoB MOXKET HaOpaTh B TEPHOJ
MIPOBEICHUS TPOMEKYTOUHOM aTTeCTaIlH.

Conepkanne 1-ro Temarndeckoro 6ioka: Yacte 1. @usuka, Yacte 2. Xumus: O0mas u
HEOPraHWYECKast XUMHUSI.

Bun yuebnbix nopydenuid |MuHuManbHOoe |MakcuMaiabHOE
Bun xonTpons ¥ pOpMa OTYETHOCTH WIIM | KOJTMIECTBO koiauuectBo  |IIpumeuanue
KOHTPOJIS 0amioB OasoB
ITocemenne 3aHATHIA, 7 8
BEJICHNE KOHCIIEKTa
. Beinonuenue
TCIfyHH/II/I CaMOCTOSITEJIbHOM pabOThI > S
PEUTUHI-KOHTPOJIb
Pabora Ha npakTHyeCKuX 3 5
3aHATHAX
Ornpoc B Hayvase 3aHsITHS 7 8
Py?exchm TectupoBanue 8 9
PEUTHHI-KOHTPOJIb
NTOI'O 30 35

Copepxanne 2-ro Temarudeckoro Omoka: Yacte 2. Xumus: OpraHuueckas XHUMUS,
Yacte 3 buonorus

Bun yueOHbIx nopydenuid 1 |MuHuManbHoe |MakcumanbHOE
Bun koHTpONIS (hopMa OTYETHOCTH WU KOJIMYECTBO KOJIMYECTBO [Ipumeuanue
KOHTPOJIS 0aioB 6asioB
Ilocemenwne 3aHATHI, 7 8
BEJICHUE KOHCIIEKTa
Texynuit peiTuHr- | BeimosiHeHne 5 5
KOHTpPOJIb CaMOCTOSITENIbHON PabOTHI
Pabota Ha npakTHuecKux 3 5
3aHATHSX




Omnpoc B HavasIe 3aHATHS 7 8

Py§e)KHHH TectupoBanue 8 9
PEUTHHT-KOHTPOJIb
NTOI'O 30 35

TecToBbIE 3a1aHUS OLICHUBAKOTCS 10 5-0a/IbHOU CUCTEME.

[TepecueT 6aIOB B TPaIUIIMOHHBIE OIIEHKU 32 KOHTPOJIbHBIE TOUYKHU

banibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHKa

>90 % OT MakCHUMaJbHOM CyMMBbI OaJIIOB Ha 5
naty KT

Ot 70 % 10 89 % oT MakcUMaIbHONU CYMMBI 4
OayoB Ha gaty KT

Ot 60 % 10 69 % OoT MakcUMaIbHONU CYMMBbI 3
OayoB Ha gaty KT

<60 % oT MakcUMaJIbHOW CyMMBI OAJJIOB Ha 2
nary KT

bannpHble OLeHKH 171 TpUéMa 3K3aMeHa
ConocraBieHHe KaJIbl CUCTEMBI OAJUIOB € OLIEHKaMH TPaJULMOHHOM IIKaJIbI

Tpaguuumo
HHas
[IKaja

IIxama
OaJUI0B

Omnucanue OLICHOK

O1inyHo

30

Omauuno. Teoperuueckoe conep:kaHue y4eOHOro Kypca, MpeaMeTa,
JAUCHUIIIINHBI, MOILYJ'IH OCBOCHO ITOJIHOCTBHO. C(l)OpMI/IpOBaHHble 3HAHUS
YW YMCHHUS TO3BOJISIFOT CTYACHTY BBIpaXKaTh COOCTBEHHOE MHEHHUE IO
BOIIPOCY, JUCKYTHUPOBATh B paMKaxX MEXIUCHUIUIMHAPHON B3aUMOCBS3U
IK3aMEHYEeMOro Y4eOHOro Kypca, MpeAMeTa, AUCHUILIIMHBI, MOIYJIS.
H€06XOI[I/IMI)IC HpaKTI/I‘-IGCKI/Ie HABBIKHN pa6OTI)I C OCBOCHHBIM
MatepuaioMm chopmupoBaHel. Bce mpegycMoTpeHHBIE —pabodeit
nmporpaMMoil  y4eOHBIC 3aJaHMsl  BBIMOJHEHBI CBOEBPEMEHHO |
KayecTBeHHO. KauecTBO BBIMOMHEHHUS YYEOHBIX 3aJaHHi OLECHEHO
yrcaoM 0annoB, He MeHee 60 OaLIoB.

Quenn
XOpOIIIO

Xopomo

15

Ouenv  xopowo. TeopeTudeckoe cojepkaHue ydyeOHOro Kypca,
IpeMera, JCIUIUINHBI, MOZYJIS OCBOEHO ITOJIHOCTBIO.
CchopMupoBaHHbIE 3HAHUS U YMEHHS MO3BOJISIOT CTYJIEHTY BBIpaXkaTb
coOCTBEHHOE MHEHHME 10 Bompocy. HeoOxoaumble mpakTHUYECKHE
HaBbIKM  PabOTBI C  OCBOEHHBIM  MaTepUaJoM B  OCHOBHOM
chopmupoBanbl. Bce mpemycmorpeHHBIE paboduell  TIporpamMMoi
yuyeOHbIe 3aJaHus BBIOJIHEHBI CBOEBPEMEHHO M  KAa4E€CTBEHHO.
KauecTBo BbINOIHEHMS yU4eOHBIX 3aJaHUI OLIEHEHO YHCIIOM OalljioB, HE
MeHee 60 6aoB.

10

Xopowo. Teoperndeckoe cojepkaHne y4eOHOro Kypca, INpeaMeTa,
JTUCIUILTAHBI, MOJYJISI OCBOSHO MOTHOCTHI0. C(hOpMUPOBAHHBIE 3HAHUS
U YMEHHS TO3BOJSIOT CTYISHTY B IIEJIOM PAacKpBhITh BOIPOC.
HeoOxoauMble mpakTHYecKHe HaBBIKM  pabOTbl € OCBOCHHBIM
MaTepuajioM B OCHOBHOM c(opmupoBaHbl. Bce mnpemycMOTpeHHBIE
paboueii mporpamMmoii yaeOHbIC 3a/laHUsl BBHITIOJHEHBI CBOEBPEMEHHO U
KayecTBeHHO. KauecTBO BBINONHEHHS YYEOHBIX 3aJaHHl OLEHEHO
yyciaoM 0auioB, HE MeHee 60 OaioB.

VY noBners
OpUTEIbH

Yoosnemsopumenvro. Teoperndeckoe cojiepkaHue y4yeOHOTrO Kypca,
npeamMeTa, AUCHUIUIMHBI, MOAYJIA OCBOCHO YaCTUYHO, HO HpO6€J’IH HE




HOCAT CYIIECTBEHHOTO XapakTepa CPopMHUpOBaHHBIC 3HAHUS H YMEHUS
MO3BOJISIIOT CTYACHTY PAacKphITh BONpPOC dYacTuyHO. HeoOxomumebie
MPAKTHYECKHE HABBIKKM PabOTHI C OCBOCHHBIM MAaTEPHAIOM B OCHOBHOM
c(OpMHPOBAHBI. bonbmmHcTBO MIPETYCMOTPEHHBIX paboueit
MporpaMMOi y4eOHBIX 3aJaHWUW BBITIOJIHEHO, HEKOTOPBIE W3 3aJaHUil
conepkat ommOku. KauecTBO BBITIONHEHUST YIEOHBIX 3a/IaHUN OLEHEHO
YHCJIOM 0asioB, He MeHee 60 OaIoB.

Ilocpeocmeenno. TeopeTudeckoe cojJepkaHue y4eOHOTO Kypcea,
npeaMera, JAUCUUIUIMHBI, MOJIYJIS OCBOEGHO YacTHYHO, HMEIOTCS
npo6enbl. ChopMUPOBAHHBIE 3HAHUS M YMEHUS TO3BOJIIOT CTYICHTY
PacKpbITh BOMPOC 4YacTU4YHO. HeoOXoaumbple NpaKTUYECKHWE HABBIKU
paboOTBl € OCBOEHHBIM MAaTepHAIOM YaCTHYHO C(OPMHPOBAHBI.
[TonoBuHa TPeAYCMOTPEHHBIX pabouel MporpaMMon y4eOHBIX 3adaHui
BBITIOJTHEHA, 3aJaHusl cojepkaT omuOku. KauecTBO BBIMOITHEHUS
y4eOHBIX 3aJJaHHii OIICHEHO YKCIIoM OallioB, HEe MeHee 60 GalIoB.

Heyooenemsopumenvro. TeopeTrnueckoe copepkanue yueOHOro Kypcea,
mpeaMera, JUCHUIUIMHBI, MOJYJIS OCBOGHO MeHee dYeM Ha 50
nporeHToB. CPOpMUpOBAaHHBIC 3HAHUS W YMEHHUS HE IMO3BOJISTIOT
CTYJICHTY pPacKpbITh Bompoc. HeoOXoaumble MPaKTUYECKHE HABBIKH
paboThI C OCBOGHHBIM MaTepUaIoM HEe COPMUPOBAHKI. bolbias 4acTh
MPEIyCMOTPEHHBIX paboueil mporpaMMoil y4eOHBIX 3aJaHUN  HE
BbITIONTHEHa. KadecTBO BBIMONHEHHUS YYEOHBIX 3aJaHUN  OILEHEHO
YypcIIoM 0auioB MeHee 60 0ajoB.

ITepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO OLIEHKY

TpaguuroHHAas OLlEHKA

Wrorosas cymMMa 6aioB, yUUTHIBAET YCIEIIHO
CIAHHBIN DK3aMEH

5, OTJIMYHO, 3a4TEHO 90 - 100
4, Xopou1o, 3a4T€HO 85-89
75-84

70-74
3, yIOBIETBOPUTEIHHO, 3a4TEHO 65 — 69
60 — 64

2, HCYIOBJICTBOPUTECIIBHO,
HE 3a4TCHO

Huxe 60 6aiuios




5 JUCT U3SMEHEHUWHI U JIONOJTHEHUI, BHECEHHBIX B PABOUYYIO

ITPOI'PAMMY
Ne | Nemynkra Hara o [Tocne Jara u Ne
n/n | paboueit BHECEHHUS BHECEHHUS U3MEHEHUN [IPOTOKOJIA
[IpOrpamMMmsl | U3MEHEHUHN U3MEHEHUN U u paccMOTpeHUs
u JIOTIOJIHEHUN JIOTIOJIHEHUH [IPEAMETHOU
JIOTIOJIHEHUI (IIMKITOBOIA)

KOMUCCHEN




