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1. MACIIOPT ITPOT'PAMMBI YYEBHOU JUCIHHUITIUHBI
EcrecTrBO3HAHME

1.1. OO6aacThr NpUMeHeHHs POTrPaMMBbI

[Iporpamma opueHTHpPOBaHA HA JOCTUXKEHUE CICAYIOMIUX LIETeH:

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

— 3HAKOMCTBO C HaubOosee BaXXHBIMU HIESIMU M JIOCTH)KEHUSMU €CTECTBO3HAHUA,
OKa3aBIIMMU ONPEEIAIONIee BIUSHUE HA PA3BUTHE TEXHUKHU U TEXHOJIOTHI;

— OBJIQJICHHE YMEHUSMH TNPUMEHSTH MOJYy4YEHHbIE 3HAaHUSA ISl OOBSICHEHUS SIBICHHIM
OKPYKAIOIIET0 MHUpA, BOCIPUATHUS HH(DOpPMAIMKA €CTECTBEHHO-HAYYHOTO M CHEIHAIBHOTO
(mpodeccroHaIbHO 3HAUYMMOTO) cojepkanus, noiaydaemoi u3 CMMU, pecypcoB HuTepHeTa,
CIELUAJIbHON ¥ HAYYHO-TIOIIYJISIPHON JIUTEPATYPBHI;

— pa3BUTHE UHTEJUIEKTYAIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U KPUTUYECKOTO MBIIUICHUS
B XOJI€ MNPOBEACHUA MPOCTEUIINX HWCCICAOBAHWM, aHaW3a SBJICHUW, BOCHPHUATHS U
MHTEPIIPETAIIMU €CTECTBEHHO-HAYYHOU HH(OpMAIUK;

— BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB TIPUPOILI U
HCIIONIb30BaHUsl JOCTHKEHUN €CTECTBEHHBIX HAyK JJIS Pa3BUTHS IMBIIM3AIMUA U TOBBIIICHUS
KauecTBa KU3HHU;

— TMPUMEHEHHE E€CTECTBEHHO-HAYYHBIX 3HAHUI B MpodeccHOHAbHON AEITeTbHOCTU U
MOBCEHEBHOM J>KM3HU JUIsi OOecreueHus Oe30MacHOCTH KU3HENEATEIbHOCTH, TPaMOTHOTO
HCIIOJIb30BaHMUsI COBPEMEHHBIX TEXHOJIOTUN, OXPAHBI 3J0POBbs, OKPYXKAIOUIEH Cpebl.

1.2. Mecto AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOii  mpodeccHOHATBLHOM
o0pa3oBaTeIbHON MporpamMMmel: YueOHas nucuuruinHa «EcTecTBo3HaHME) SBISETCS Y4€OHBIM
IPeMETOM IO BBIOOPY M3 00s3aTenbHOM mpeamerHoi obnactu «EctectBennsie Hayku» OI'OC
cpemHero odmiero oopasoBaHus.

[Ipu peanuzanuu 00pa3oBaTENBHOM MpOrpaMMbl CpeAHEro oO0IIero oOpa3oBaHUs B
npenenax ocoenuss OIIOII CIIO nHa 06a3e ocHOBHOro o0Omero o0Opa3oBaHus y4yeOHas
nucuurnHa «EcTecTBO3HaHME» M3ydaeTcs B 00I1e00pa3oBaTeIbHOM IMKIIE Y4eOHOTO TIaHa
OIIOIT CITO nHa 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUS C MOJYyYEHHEM CPEIHEro OOIIero
obpazosanus (ITTICC3).

B yuebnom mnane [MIICC3 yueOnas nucruminHa «EcTecTBo3HaHHE» BXOAHWT B COCTaB
o0umx oOuieo0pa3oBaTeabHbIX Y4E€OHBIX JUCHUIUIMH, (OPMUPYEMBIX M3 00sS3aTEIbHBIX
npeaMmeTHeix obnacteit @I'OC cpemHero obmiero oOpa3oBanus crnenuanbHocTelr  CIIO
COOTBETCTBYIOIIETO Tpoduist mpodheccuoHaIbHOT0 00pa30BaHuUs.

1.3. Heau u 3272494 y4eOHOI TUCIUIIHHBI — TPEOOBAHUSA K Pe3yJIbTaTaM OCBOECHHS
Y4eOHOM IMCUMILIUHBI.

EcrecTBo3Hanme — Hayka O SBICHUSAX W 3akoHax npuponsl. CoBpeMEHHOE
€CTECTBO3HAHME BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpACieid, U3 KOTOPhIX Hanbomee
BRXHBIMU SBJISIFOTCS (pr3uka, xumust u ouonorusi. OHO OXBaTHIBACT IIUPOKHI CIIEKTP BOIPOCOB
0 pa3HOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPUPOJBI, KOTOPHIE MOXKHO paccMaTpUBaTh Kak €IMHOE
esnoe.

EctecTBeHHO-Hay4YHBIE 3HAHUS, OCHOBAHHBIE Ha HUX TEXHOJOTHUU (HOPMUPYIOT HOBBIM
o0pa3 ku3HU. BBICOKOOOpa30BaHHBIM YETOBEK HE MOXET JUCTAHIUPOBATHCA  OT
(dbyHIaMEHTAIbHBIX 3HAHUN 00 OKpYXKarolleM MUpe, HE PHUCKYS OKa3aThCsi OECIOMOIIHBIM B
po(heCCHOHANTBHOM  JIeaTebHOCTH. JIf00oe TepCreKTUBHOE HaINpaBlICHUE JeATCIbHOCTH
YeloBeKa TMPSMO WM KOCBEHHO CBSI3aHO C HOBOM MarepuanbHOW 0a30if U HOBBIMH
TEXHOJIOTHSIMH, W 3HAHUE UX €CTECTBCHHO-HAYYHOW CYIIHOCTH — 3aKOH ycIexa.

EctecTBo3HaHue —  HeOThemJieMass  COCTABISIONIAS ~ KYJIBTYPh:  OIPEICIIss
MHPOBO33pEHHE YEJIOBEKa, OHO IMPOHHUKACT W B TYMaHUTApHYIO cdepy, H B OOMIECCTBCHHYIO
JKU3Hb. PallMOHANBHBIN €CTeCTBEHHO-HAYYHBI MeTOoN, CGhOPMHUPOBABIIMNCI B paMKax



€CTECTBEHHBIX HayK, o00pa3yeT eCTeCTBEHHO-HAay4YHYI0 KapTHHY MHpa, HEKoe o0pa3Ho-
bunocodcroe 00001IEeHNE HAYIHBIX 3HAHUMA.

OCHOBY €CTECTBO3HAHHUSI TpEACTaBIseT (U3MKa — Hayka O MpPHPOJE, H3ydaromias
HaubOosee BaKHbIC SABJICHUS, 3aKOHbl M CBOWCTBa MaTepHalibHOrO Mupa. B Qusuke
YCTaHABIMBAIOTCS YHUBEPCAJIbHBIE 3aKOHBI, CIPAaBEUIMBOCTH KOTOPBIX IOATBEPKAACTCA HE
TOJBKO B 3€MHBIX YCJIOBHUSAX M B OKOJIO3EMHBIX MPOCTPAHCTBaX, HO U BO Bcell Bcenennoii. B
3TOM 3aKJIIOYACTCs OJUH U3 CYIIECTBEHHBIX NMPU3HAKOB (PU3MKHM KaK (pyHIaMEHTAIbHON HAyKH.
®u3rka 3aHUMaeT 0co00€ MECTO CpeAM E€CTECTBEHHBIX HayK, MO3TOMY €€ MPHUHITO CUUTATh
JU/IEPOM E€CTECTBO3HAHMSL.

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

XuMHsg — Hayka O BeEIIeCTBaX, HMX COCTaBe, CTPOCHMM, CBOMCTBaxX, Ipolieccax
IIPEBpALECHMs], HCIOIb30BAaHUM 3aKOHOB XHMHH B IPAKTUYECKON MESITEIbHOCTU JIIOACH, B
CO3/IaHUU HOBBIX MAaTEPUAJIOB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHMS. DTO Hayka O XuMBOH mpupone. OnHa
M3y4aeT PaCTUTEIbHBIN, )KUBOTHBIA MUDP U YEJIOBEKa, UCIOJB3YS KaKk COOCTBEHHBIE METOJIbI, TaK
U METOAbl JAPYrUX HayK, B YacCTHOCTH (U3MKM, XUMHUUM M MATEMaTUKU: HaOJIOJIEeHuS,
9KCIIEPUMEHTHI, HCCIIEIOBAHUS C TIOMOIIIBIO CBETOBOTO U JIEKTPOHHOTO MUKPOCKOMa, 00paboTKy
CTaTHUCTUYECKUX JaHHBIX METOJaMU MaTeMaTUYeCKON CTaTUCTUKU U Jp. buosnorus BeisBiseT
3aKOHOMEPHOCTH, MPUCYIIHUE KU3HU BO BCEX €€ MPOSBICHHIX, B TOM UHCIEe OOMEH BEIIECTB,
pOCT, pa3MHOKEHUE, HACIEICTBEHHOCTh, U3MEHUYMBOCTb, IBOJIIOLIUIO U JP.

OcBoenne coaepxkanusi ydyeOHOH naucuuruiMHbl «EcTecTBo3HaHue» obecreynBaeT
JIOCTUKEHHUE CTYJIEHTAMU CIICYIOIUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

— YCTOMYUBBIA HMHTEPEC K HMCTOPUH W JOCTH)KEHUSM B OOJIACTH €CTECTBE YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKHU;

— TOTOBHOCTH K MPOJIODKEHHIO 00pa30BaHus, MOBBIIICHUIO KBATU(HUKAIIMYA B U30paHHON
npodeCCHOHATILHOMN IeSTENTFHOCTH C UCTIONb30BaHNEM 3HaHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B 00JACTH €CTECTBEHHBIX HAyK
JUIsL 4eJoBeKa U OOIIEeCTBA, YMEHUE HCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHXKEHUS B 00JIACTH
¢Gu3uKy, XMMHUH, OMOJOTUU JUIsI MOBBIIEHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOIO pa3BUTHUS B
BbIOpaHHOU MPO(ecCHOHATBHOM e TeNbHOCTH;

— YMEHHUE NPOAHAIU3UPOBATh TEXHOTCHHBIE IOCIEACTBUS IS OKPYXKAKOUIEH Cpensl,
OBITOBOI W IPOM3BOCTBEHHOM JEATEIHLHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO J100bIBaTh HOBBIE Ul C€0Sl €CTECTBEHHO-Hay4YHBIE
3HAHUS C UCTIONB30BAHUEM JIJISl 3TOTO JAOCTYIHBIX UCTOYHUKOB MH(GOPMAITUH;

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

— YMEHHUE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS] B KOMAaHJE MO PEUICHHUIO
00MIMX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS,

MeTanpeAMeTHbIX:

— OBJI3/ICHHE YMEHHUSIMH M HaBbIKAMH PA3JIMYHBIX BHJIOB [TO3HABATEIbHOMN AEATEIbHOCTH
JUISL U3YyYEHMS] PAa3HBIX CTOPOH OKPYXKAIOLIETO €CTECTBEHHOIO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHHUA (HAOIIOEHUS, HAYYHOT'O IKCIIEPUMEHTA)
JUISL U3Y4YEHHS] Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, C KOTOPBIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B IpodecCuoHaIbHOM chepe;

— YMEHHUE ONpeleNsTh LEeAM U 3aJauyd JACSTeIbHOCTH, BBIOMPATh CpEICTBA IS MX
JOCTH>KEHHS Ha MPAKTUKE;

— YMEHHUE MCIOJIb30BaTh Pa3IMUHbIe UCTOYHUKH JJISl MOJTYYEHHs] €CTECTBEHHO-HAYyUYHOU
nH(pOpMaLlMU U OLEHUBATh €€ JOCTOBEPHOCTH JJISl IOCTHXKEHHUS [TOCTABJICHHBIX 1IeJIed U 3a/1a4;
NpeIMeTHBIX:



— cOpMHUPOBAHHOCTH TMPEACTABICHUH O I[EJIOCTHOW COBPEMEHHOH €CTeCTBEHHO-
HAay4yHON KapTHHE MHUpaA, NPUPOJIC KAK €AUHOM LIEJIOCTHOW CHUCTEME, B3aUMOCBS3U YEJIOBEKA,
OPHUPOABI B OOIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmiTabax BceneHHol;

— BJAQJCHUE 3HAHUSAMH O HamOoJiee BAKHBIX OTKPBITHSAX M JIOCTHKCHHUSIX B 0O0JaCTH
€CTECTBO3HAHMS, TOBJIUSBIINX HA 3BOJIOLMIO MPEACTABICHUI O MIPUPO/JIE, HA PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

— c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTh €CTECTBEHHO-HAay4yHbIE 3HAHUSA  JUIs
OOBSICHEHUSI OKPY)KAIOLIMX SIBIICHHH, COXpPAHEHUS 3II0pOBbs, oOOecredyeHus O0e30MacHOCTH
KHU3HEEATEIbHOCTH, OepeKHOro OTHOLLICHMS K IpUpOE, paLMOHATIBHOTO
IIPUPO/IONOIB30BaHUS, a TAK)KE BBINIOJIHEHHSI POJIM TPAMOTHOTO IOTPEOUTENS;

— c(hOPMHUPOBAHHOCTh TMPEJCTABICHUH O HAYYHOM METOJIe IO3HAHUS TPUPOILI M
CpeAcTBax U3Y4YEHHUs] Mera MUpa, MaKpOMUpa U MUKPOMUDA; BJIaJICHUE IpPUeMaMHi €CTeCTBEHHO-
HAay4HBIX HAOJIOJICHUH, OMBITOB, HCCICIOBAHUA M OIEHKH JOCTOBEPHOCTH TOJYUYEHHBIX
pe3ynbTaTOB;

— BIJIaJIcHUE TOHATUWHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJSIOLIUM IO3HABATh
MU, Y4aCTBOBATh B JUCKYCCHUSAX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, UCIIOJIb30BATh Pa3IMyuHbIe
UCTOYHUKNA WH(OpPMAIMU JUTsI TIOJTOTOBKHM COOCTBEHHBIX pPabOT, KPUTHUYECKH OTHOCHUTHCS K
coobmenusm CMU, coaepkamymM HayqHY0 HHGOPMAIIHIO;

— ¢c(hOpPMHUPOBAHHOCTh YMEHHUM MOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS
JUISE KKIOTO 4YelOoBeKa HE3aBUCUMO OT €ro NnpoQecCHOHANbHOW NeATeNbHOCTH, pa3inyaTh
(dakThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BBIBOJIbI, BUACTh UX CBSI3b C KPUTEPUSIMHU OIICHOK U
CBSI3b KPUTEPHEB C OMPEIEICHHON CUCTEMOI IIEeHHOCTEH.

B pesynbpTare ocBoeHHs yu4eOHOM MUCIUILIMHBI O0yUarOIIHICS TOKEH

3HATH/IOHUMAThH

— CMBICJ IIOHSITHI: CCTCCTBGHHO-HaquI)IfI MCTO/J] IMMO3HAHUSA, SJICKTPOMArHUTHOC IT0JIC,
AJIEKTPOMATrHUTHBIC BOJHBI, KBAHT, XUMUYECKasl PEaKIIHsl, MAKPOMOJIEKYJIa, OEJIOK, KaTau3arop,
depment, kiertka, aupdepennmanms wierok, JHK, Bupyc, Ouomorudeckass 3BOJIOLUSA,
O6uopazHooOpas3ue, OpraHu3M, MOMyJsIUs, SKocucTeMa, Ouocdepa, caMmoopraHu3aIus;

— BKJIQJ BEIIMKHUX YYCHBIX B (OPMHUPOBAHHE COBPEMCHHOH €CTECTBCHHO-HAYUHOU
KapTUHBI MUpA;

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUIMHBI 00YYarOIIHICs TOKEH

yMeThb:

— TPHUBOIMTH IPUMEPHI IKCIICPUMEHTOB u (vm) HaOJII0ICHUH,
00OCHOBBIBAIOIIUX: CYIIECTBOBAHUE JIEKTPOMArHUTHOTO TOJS M B3aUMOCBSI3b AJIEKTPUYECKOTO
1 MAarHuTHOTO HOJ'IGI71, BOJIHOBBIC 1 KOPITYCKYJISIPHBIC CBOMICTBA CB€Ta, H606paTI/IMOCTI) TCIIJIOBBIX
MPOIIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKIUu OT TEMIIepaTypbl M KaTalu3aTOpOB, KIETOYHOE CTPOEHUE JKHUBBIX
opranuszmoB, poib JIHK kak HocuTenss HacieACTBEHHOW HH(OpMAIMH, 3BOJIOIHIO KHUBOK
IIPUPO/IBI, IPEBPAIICHNS SHEPIUU M BEPOATHOCTHBIN XapakTep MPOLECCOB B KUBOM U HEKUBOU
MPUPOJIe, B3aUMOCBSI3b KOMIIOHEHTOB SKOCHUCTEMBI, BJIHMSHHUE JACSITEIbHOCTH 4YelIOBeKa Ha
9KOCUCTEMBEI;

— OOBSICHATH MPUKIATHOE 3HAUYCHUE BAKHEUIIINX JOCTHKEHUN B 00JIACTU €CTECTBEHHBIX
HAyK IJId: pa3BUTHA JSHCPICTHKH, TPAHCIIOPTA W CPCACTB CBA3H, MOJTYYCHUSA CHUHTCTHUYCCKHUX
MaTepuajioB C 3aJaHHBIMA CBOWCTBAMH, CO3JaHHs OMOTEXHOJOTHMA, JIe4YeHHUs] WHQPEKINOHHBIX
3a00JIeBaHNH, OXPaHbI OKPYKAIOIIEH CPEIIbI;

— BBIIBUTATh THIIOTE3bl W MpeJJiaraTh MyTH MX MPOBEPKH, JENaTh BBIBOJABI HA OCHOBE
AKCIIEPUMEHTATIBHBIX TaHHBIX, MPEJCTABICHHBIX B BUAE Irpaduka, TAOIUIIBI UITU TUATPAMMBI;

— paboTaTh C €CTECTBEHHO-HAydyHOU HWH(MOpMAIEH, ColIepiKamiecss B COOOIICHUIX
CMMU, wunHTEepHET-pecypcax, HAyYHO-TIOMYJSIPHON IUTepaType: BIaJeTh METOJAaMH IIOMCKa,
BBIJIETISITH CMBICIIOBYIO OCHOBY U OIIEHMBATh IOCTOBEPHOCTh MH(OpMAIUH;

— HCIOJB30BaTh NMPUOOPETEHHBIC 3HAHMS U YMEHUS B MPAKTUYECKOU ACSITENLHOCTH U



MTOBCETHEBHOM KU3HU JUJISL:

— OILIEHKH BJIMSHUS HA OPraHU3M YEJIOBEKa JIEKTPOMArHUTHBIX BOJH U PaJHOaKTHBHBIX
U3JIy4CHHI;

— 3HeprocoepekeHus;

— 0e30IMacHOr0 UCTOIb30BAaHMU MAaTEPUAIIOB M XUMUYECKHIX BEIIECTB B OBITY;

— NpoWIAKTUKA WHQPEKIMOHHBIX 3a00J€BaHUN, HHUKOTHHOBOM, aJIKOTOJILHOW U
HapKOTHUYECKOW 3aBUCUMOCTEN;

— OCO3HaHHBIX JIMYHBIX IEUCTBUH 110 OXPaHE OKPYKAIOIIEH CPEbI.

1.4. PekoMeHIyeMoOe KOJINYECTBO YACOB HA OCBOEHUE MPOrPaMMbI THCIHILIHHBI:
MaKCUMaJIbHOW yueOHOU Harpy3ku obydaromierocs 108 yacos, B Tom uuncie:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydatomierocs 108 yacos.

2. CTPYKTYPA U COAEP) KAHUE YUYEBHOMN JUCHUAITIUHBI
2.1. O0beM y4eOHOM TUCHUILUIMHBI U BU/IbI Y4eOHOH padoThI

Bup y4eOHoii padoThI O0BneM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 108
Oo0s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 108

B TOM YHUCJIC:

JIEKIINHT 46
MMPAKTHYCCKHUE 3aHATUS 46
CEMUHAPCKHE 3aHATHUS 16
CamocrosTensHas paboTta oOydarorierocs (Bcero) -

Wrtorosas arrectanus B hopme nudhepeHIInpOBaHHOTO 3a4€Ta




2.2. TemaTnyeckuii IJIAH U coJep:kaHue yueOHo# qucunnannbl «EcTecTBo3HAHME»

HanmeHnoBaHue pa3aesioB 1 TEM

Conep:xaHue yue0HOro MaTepHaJjia, JJadopaTopHble H MPAKTHYeCKUE PadoThl,
caMocTosITeIbHast padoTa 00y4Yaromuxcs

0O0nem
qacoB

YpoBensb
OCBOEHUS

Yacrp 1. Pusnka

Paznea 1 Mexanuka

Coxaep:xanue

Benenue. OcHOBHBIE HayKH O npupoae (hu3uka, Xumusi, OMOJIOTHsT), UX CXOJCTBO U OTIHYHSI.
EcrecTBeHHO-HAaYyUHBII METO/I TIO3HAHUS U €T0 COCTABIISIOIINE: HAOIIOICHUS, U3MEPEHUE,
PKCIIEPUMEHT, THIIOTE3a, TEOPHSL.

Kunemaruka

O3HAKOMJICHHE CO CIIOCOOaMM OITMCAaHHU MEXaHUYECKOTO JBIDKCHHUS, OCHOBHOH 3aaueil MEXaHUKH.
3yueHne OCHOBHBIX (PU3MUECKHUX BEIMYNH KHHEMATHKH: IEPEMEIIEHHSI, CKOPOCTH, YCKOPEHHS.
HaO:mroqeHne 0THOCUTENEHOCTH MEXaHNUECKOTO OBIDKCHUS. DOpMynnpoBaHUe 3aKOHA CI0)KEHHS
CKOpOCTEH.

VccnenoBaHne paBHOYCKOPEHHOTO MTPSIMOIMHEHHOTO IBIKEHUsI(HA TpMepe cBOOOJHOTO MaCHUS
TEI) 1 PABHOMEPHOTO JIBI)KEHHMS T€JIa 110 OKPY>KHOCTH.

JlnHamuka

[ToHMMaHMe CMBICIIa TaKUX (PU3MUECKUX MOJIETICH, KaK MaTepuaabHas TOUKa, MHEpIHalbHas CHCTEMa
oTCUeTa.

l13MepeHne Macchl Tea pa3InYHbIMU cioco0aMH. V3MepeHne Ciil B3aUMOICHCTBUS TEIl.
Brruncienue 3Ha4CHNUS YCKOPEHUS Tl [0 W3BECTHBIM 3HAYCHUSAM JCHCTBYIOIIMX CHJI M Macc Tell.
'YMeHue paznuuaTh CHUITY TSKeCTH U Bec Tena. OObsICHEHNE U IPUBEICHNE TPUMEPOB SBICHUS
HEBECOMOCTH.

[TpuMeHeHne OCHOBHBIX MOHATHH, (JOPMYIT M 32aKOHOB AMHAMUKH K PELICHHIO 3a/1a4.

3aKOHBI COXpAaHEHUS B MEXaHUKE

OOBsicCHEHNE PEaKTUBHOTO ABWKEHHSI HA OCHOBE 3aKOHA COXpaHEHMs UMITyJbca. [IpuMenenne 3akoHa
COXpaHEHMs NMITYJIbCa JUISl BBIYUCIICHNS! N3MEHEHUH CKOPOCTEH TeJ MPH MX B3aUMOIEHCTBHUSX.
Brruncnenue paboThl CHII M U3MEHEHNSI KHHETHIECKOW 3HEPTHH Tela.

BrruncieHue NOTeHIUAIBHON 3HEPTHH TEl B TPABUTAL[HIOHHOM IIOJIE.

XapaKkTepuCcTUKa MPOU3BOAUTENIEHOCTH MAIIMH U JBUTATENEH ¢ UCTIONIb30BaHUEM HOHATHS
MOIITHOCTH

IMpakTuyeckoe 3anaTue Ne 1. 3aKoH coXpaHeHUsI MEXaHWYECKOH SHepruu. Pabora n MOITHOCTH

IIpakTuueckoe 3anaTHe Ne 2. VcciienoBaHue 3aBUCUMOCTH CHIIBI TPEHHS OT BEcCa Tela.
CemMuHapcKkoe 3aHsATHe V3ydeHne 3aBHCHMOCTH TTepHo/Ia KojiebaHue HUTSHOTO (WIH IPYKUHHOTO)
MasiTHUKa OT JUTMHBI HUTHU (FJIH MaccChl Tpy3a).

NN




Paznen 2
OCHOBBI MOJIEKYJISAPHOI GU3NKH
TePpMOAUHAMHUKH

Conep:xanue

MoutekyisipHas (pru3uKa

DopMynrpoBaHHE OCHOBHBIX MOJIOKEHUH MOJICKYJIIPHO-KMHETHYECKON TeopHuu. BrimonHenue
PKCIIEPUMEHTOB, CIY)XKaIllnX 000CHOBAHUEM MOJICKYJISIPHO-KHHETHYeCKOW Teopun. Habronenne
OpOYHOBCKOT'O ABMKEHHS U ABJIeHUs T Py3un.

OmnpeeneHye napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUM HAa OCHOBAHUH yPaBHEHHMS
COCTOSIHUS MJICaJIBHOT'O ra3a.

[IpencraBneHne B BUAE Tpaduka H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO IPOIIECCOB.
Brrurciienne cpenHeit KHHETHYSCKON SHEPTHH TEIUTOBOTO IBHKCHHUS MOJICKYII IO U3BECTHOMN
TEeMIIepaType BEIIECTBA.

M3MepeHne BIa)KHOCTH BO3IyXa.

TepmoanHaMuKa

JKCHepUMEHTaIBHOE UCCIIeI0OBaHIE TEIUIOBBIX CBOMCTB BEIIECTBA.

Pacder KoMMUECTBA TEIIOTHI, HEOOXOIUMOTO ISl OCYIIECTBICHHUS MPOIiecca IPEBPAICHHS BEIIECTBA
13 OJTHOTO arperaTHOro COCTOSIHUS B IPYTOE.

Pacder u3MeHEHU BHYTPEHHEH YHEPTUH TeJ, pPa0OTHI U IIEPEJaHHOTO KOJIMIECTBA TeIUIOTH Ha
OCHOBAHUH TIEPBOTO 3aKOHA TEPMOIUHAMUKH.

IpaxkTHyeckoe 3ansiTue Ne 3. OnpenenceHue nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAaHWH YPaBHEHUsI COCTOSTHUSA HJI€aJIbHOTO Ta3a. Berunciaenue cpeiHeil KHHETHUECKOH SHEPTUH
TETIJIOBOTO JIBM)KEHMSI MOJICKYJI IO M3BECTHOH TeMrieparype BemecTsa. Vizmepenne BIa>kHOCTH

CemuHapckoe 3aHsiTHe. 3MepeHne TeMnepaTypsl BEIIECTBa B 3aBUCUMOCTH OT BPEMEHHU NIPHU
3MEHEHUSIX arperaTHbIX COCTOSIHUM.




Paznmen 3
OCHOBBI YJTeKTPOTHHAMHKH

Conep:xanue

DJIEKTPOCTATHKA

Brruuciienue cuil B3aUMOACHCTBHS TOUEUHBIX DJIEKTPUUECKUX 3aPsIIOB.

Brruuciienre HanpsHKEHHOCTH M MOTEHIIMANA SJIEKTPUUECKOT0 TOJISl OTHOTO U HECKOJIBKUX TOUEYHBIX
3apsIOB.

M3mepeHre pa3HOCTH MOTEHINAIIOB.

[IpuBeaeHe MIPUMEPOB MPOBOJAHUKOB, AUIJIEKTPUKOB U KOHJEHCATOPOB.

HabmoneHne sIBICHIS AIEKTPOCTATHIESCKON HHAYKITUH U SIBICHUS TIOJIIPU3ALINHN TUDIICKTPUKA,
HAXOJIAIIETOCS B SJICKTPUICSCKOM IIOTIE.

TTocTOsIHHBIHM TOK

M3MepeHne MOIIHOCTH IeKTpudeckoro Toka. M3mepenne D/1C i BHyTPEHHETO CONPOTUBICHUS
HMCTOYHHKA TOKA.

COOp U UCTIBITaHUE IEKTPUUECKUX IIeTIel C Pa3INYHBIM COCTUHEHNUEM MTPOBOTHIKOB, PacYeT MX
MapaMeTpoB.

MarsnuTHoe 1noje

HaOnroeHue neiicTBUs MArHUTHOTO TOJISL HA TIPOBOJAHUK C TOKOM, KAPTUHOK MAarHUTHBIX TOJICH.
DopMynupoBaHUe PaBUIa JIEBOW PYKHU JJIsl OTPEeIICHNs HallPaBJICHUs CHIIBI AMIiepa.
Brrurcienue cui, TeHCTBYIOMUX HAa MPOBOJHHUK C TOKOM B MAarHUTHOM M0JIe, OOBSICHEHHE TTPUHIINIIA
IeCTBUS AJIEKTPOIBUTATEIIS.

MccrenoBanue SIBICHUS JIEKTPOMArHUTHOW WHITYKITHH

MexaHuuecKue KoJeOaHus U BOJTHEI

MaTEeMaTHYECKOTO MasTHAKA OT €T0 JUIWHBI, MACCHI M aMIUTATYIbI Konebanuil. OnpenencHue
YCKOPCHHST CBOOOTHOTO MAJCHHUS C IIOMOIIBI0 MATEMaTHIECKOTO MasTHHKA.

Habmonenne xonebanwmii 3Bydariero Tena. [IpuBeneHne 3HaUeHUS CKOPOCTH PaCTIPOCTPaHEHHS 3BYKa
B pa3IMYHBIX cpeax.

'YMeHue 00bSICHIThH UCTIOIb30BaHKE YIIbTPA3ByKa B MEAUIIMHE

DNIEKTPOMArHUTHBIE KOJICOAHHSI U BOJIHBI

HaGumoienue ociinuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI TOKA B TIETIH.

OOBsCHEHNE IPEBPAIICHHUS SHEPTUH B UACATHHOM KOJIe0aTeIbHOM KOHTYPE.

M3ydeHue yCcTpOUCTBa U IPUHIIKIIA ICHCTBHS TpaHCPOpMaTopa.

AHaIIM3 CXEMBI MIepeaayn ANEKTPOIHEPTUH Ha OONBIINE PACCTOSHUSL.

HUE IPUMEPOB BUIOB PAIMOCBSI3U. 3HAKOMCTBO C YCTPONCTBAMHU, BXOJSUIUMH B CUCTEMY
panuocBszu. O0CyKIeHnE 0COOCHHOCTEH pacpoOCTpaHEHHS PaTUOBOITH

IMpakTuueckoe 3anaTue Ne 4. 3akon Oma Juist yuacTka 1enu. TernoBoe neiicTBrue
PJIEKTPOMArHUTHOTO TOKa U 3akoH J[xoynsa-Jlenna.
IMpakTnyeckoe 3anaTHe Ne 5 M3yuenne nocie0BaTeIbHOTO M MAPAIUICIEHOTO COSTMHEHHUS

CeMnHapcxoe 3aHATHE I/I3yquHe MMOCJICA0BATCIIBHOI'O U MapaljICJIbHOTO COCAUHCHUA
ITPOBOIHUKOB.




Paznen 4
KoJjie6anus 1 BOJHBI

Conep:xanue

[TpuBeneHne npuMepoB KojiedaTesIbHbIX ABMKeHUH. VccneioBaHne 3aBUCUMOCTH ITEprUoia
KoJsie0aHn i

CBETOBBIE BOJIHBI

IIpyMeHeHNEe Ha TPAKTHKE 3aKOHOB OTPAYKEHMS U NMPETOMIIEHHS CBETA IIPU PEIICHUH 3a1a4.
Habmonenue siBieHust JuQpaku U AUCIIEPCUH CBETA.

'YMeHHe CTPOUTh H300paKeHNS IPEIMETOB, JaBaeMble JTNH3aMH. PacdeT onTHIECKOH CHIIBI JIMH3EI
KBanTOBBIE CBOIICTBA CBETA

Habmonenne oroanexrpuaeckoro 3¢ dexra. Pacuer MakcuManbHOW KHHETHYECKOH SHEPTHA
SIeKTpOHOB Ipu (oTodddexte

Dusnka aroma

DopmynupoBanue nocrynatoB bopa. Habironenne auHeiH4aToro 1 HEMpepbIBHOTO CIIEKTPOB.
PacdeTr 4aCTOTHI U JJIMHBI BOJHBI HCITYCKaeMOTO CBETA IPU MEePexoJie aTOMa U3 OJTHOTO
CTaIMOHAPHOTO COCTOsIHUS B Aipyroe. OObsCHEHUE NPUHIMIA ASHCTBUS Jla3zepa

IIpakTuyeckoe 3anaTHe Ne 6. Dorodddext u kopnycKysspHble cBoiicTBa cBeTa. CTpoeHHe aToMa:
ruIaHeTapHasi MoJieNb 1 Mozieib bopa. CtpoeHue atoMHOro siapa. PajinoakTHBHBIE H3Ty4YeHHS U UX
BOSﬂeﬁCTBHe Ha )KMBBIC OPraHU3MBbI.

Cemunapckoe 3anaTue OnpeelicHHe CKOPOCTH CBETa B PA3IMYHbIX BEIECTBAX MPH MOMOIIH
ceprUecKuX JIMH3.

Pa3znen 5
Dj1eMeHThbl KBAHTOBOI
buznkn

Conep:xanue

Ddusuka aTOMHOTO AAapa 1 OJIEMCHTAPHBIX YaCTHUILL

Habmronenue TpekoB anb(a-yacTull B Kamepe Bunscona. Perucrparius siiepHbIX H3ITydeHHN ¢
MOMOIIbIO cueTunka ['eiirepa. PacueT sHepruu cBA3u aTOMHBIX sLIED.

[ToHMMaHMe IEHHOCTH HayYHOTO MO3HAHMS MUpPa HE BOOOIIE /IS YEIOBEUECTBA B LIEJIOM, a JJIS
Ka)KZJ0ro 00y9aromerocst JMYHO, IEHHOCTH OBJIAJACHHS METOJIOM HAyYHOTO MO3HAHUS IS
TOCTHKEHUS ycIexa B JII000M BHE IPAKTHIECKON ESTEeIbHOCTH




Yactb 2. Xumus

Pa3gen 1. O0masi u HeopraHuyeckass XHMHSA

Conep:xanue

Beenenne Beenenue.

XuMpdeckast KapTHHA MUpPa KaKk COCTaBHAsl 9aCTh €CTECTBEHHO-HAYYHOH KapTUHBI Mupa. Poib xumun
B )KM3HN COBPEMEHHOT0 o01ecTBa. [[puMeHeHne TOCTHKEHUI COBPEMEHHON XHMMUHN B TyMaHUTapHOH
cdepe AeaTensHOCTH 00mecTBa. XUMHUECKOe COAepKaHne YIeOHOH TUCIMITHHEL
«EctecTBo3Hanme» npu ocoennu cnennansHocted CI10 connalibHO-3KOHOMUYECKOTO U
TYMaHUTapHOTO Mpoduiiei npodeccnoHaIsHOT0 00pa3oBaHusL.

(OCHOBHEBIC IIOHATHUS B 3aKOHBI XUMUH

Tema 1.1 [Ipeamet xumuu. BerectBo. AToM. Mosnekyna. XUMHYIECKHI 3IeMEHT 1 (OPMBI €ro
OcHoBHbIe NOHSATHS 1 cyriiecTBOBaHuUs. [IpOCThIE U CII0KHBIE BEIIECTBA.
3aKOHBI XHMHUH Tlemoncmpayuu

HaGop Mopeneii aToOMOB U MOJIEKYJI.

l3mepenue BemectBa. OCHOBHbIE 3aKOHBI XUMHU. Macca aTOMOB U MOJIEKYJL.

OTHOCHUTENBHBIC AaTOMHAs M MOJIEKyJIsipHast Macchl. KonnaectBo Bemectsa. [locTosHEAS
ABoraapo. MonspHas macca. 3akoH ABOraapo. MosIpHEI 00beM ra3oB.

KonmuecTBeHHBIE NI3MEHEHNS B XMMHUH KaK YacTHBIH CiTydail 3aKOHOB Mepexo/a KOJIMYECTBEHHBIX
M3MeHEeHUH B kauecTBeHHbIE. M.B. JIoMOHOCOB - «11epBbIi pycCKUi yHUBEpCUTET». MILtocTpauuu
3aKOHA COXPAHEHHS MacChl BEIECTBA.

Ilepuonuueckuii 3akoH u [lepuoguueckas cucrema xuMmudeckux nemMenToB .M. Menneneesa
Tema 11‘2 Otkpoitue [lepuoanaeckoro 3akona. [lepuoauueckas CHCTEMa XUMAYECKAX SJIEMEHTOB
Iepuoanyeckuii 3aK0H U 1.1 Menneneesa
Ilepuoanueckas cucrema
XHMHYECKHX YJIEMEHTOB
J.A. MenaeseeBa.

3nauyenue [leproandeckoro 3akoHa u [leprnoandecKoit CHCTEMBl XUMHYECKHIX 3JIEMEHTOB
JI.11.Menpneneesa 1y pa3BUTUS HAYKU U NOHMMAHUS XUMUYECKON KapTUHBI MUPA.
J1.1.MenpaeneeB 00 00pa3oBaHUM U TOCYAaPCTBEHHON MOJTHUTHKE.

JlemoHCTpamus

Paznuanbie popmsr [lepronuueckoil cucteMbl XuMuueckux iemenToB /.M. Menneneesa.




Tema 1.3
CTpoeHue BemecTBa

Tema 1.4
Bopa. PacTBopsbl.

Conep:xanue

Ctpoenue BeniecTBa. KoBaneHTHas cBs3b: HeNoJspHas u noyisipHasi. MoHHas cBsa3b. KaTnonsl u
aHHOHBI. MeTannuueckas cBsi3b. BogoponHas cBs3b.

Bopa. PactBopsl. Bosia B ipupoie, ObITY, TEXHUKE U HA TIPOU3BOJICTBE. DH3NYECKUE U XUMUYECKHE
cBOlcTBa BoAbl. OTIpecHEHNE BOBI. ATpEraTHBIE COCTOSHHS BOJBI U €€ TIEPEXOBI U3 OTHOTO
ArperaTHOTO COCTOSHHS B IPYTOE.

Tema 1.5
Heoprannuyeckue coenHeHust

Conep:xanue

Heoprannueckue coe1MHEHUS

Knaccugukariust HCOpraHUUECKUX COSAMHEHUM U X CBOMCTBA. OKCHIIBI, KHCIIOTHI, OCHOBAHHS, COJIH.
[TonsiTre o ruaponuse coyneld. Cpena BOAHBIX PACTBOPOB COJIEH: KUCas, HEUTpanbHas, IIeTOYHAasl.
Bonoponnsiii nokasarens pH pactBopa.

Mertamisl. OOrue GU3NICCKUE U XUMUYECKHUE CBOHCTBA METAJIOB.

Hemertammer. OOmias XxapakTepuCTHKa TIABHBIX TOATPYIII HEMETAIIOB HA TIPUMEpPE TalOTSHOB.
BaxHeiie coeMHEHUS METALIOB M HEMETAJUIOB B IIPUPOJIC U XO3IHCTBCHHON ACATEITHEHOCTH
YeITOBEKA.

B3auMonelicTBUE a30THON M KOHLIEHTPUPOBAHHOM CEPHOM KUCIOT € MEABIO.

BoccTaHOBHTENEHBIE CBOWICTBA METAILIOB.

IMpakTuyeckoe 3ansiTue Ne 7.
Onpenenenne pH pacTBopa comeil.

IpakTHyeckoe 3ansaTHE Ne 8.
PelneHue 3KCIepUMEHTABHBIX 33/1a4 HA PACIIO3HABAHUE HEOPTaHHYECKUX BEILECTB.




Pazgen 2. Oprannyeckasi XMMuUst

Tema 2.1
Opranuyeckue coeJMHEHUS

Coxaep:xanue

OCHOBHBIE TIOJIOKEHHUS TEOPUH CTPOCHUS OPTaHNUECKUX COCIMHEHNH. MHOT000pa3ne OpraHmIecKix
coenuHeHuil. [loHsATHE U30MEpUH.

'YraneBogoponsl. [IpenensHbie U HeNpeAeIbHBIE YTICBOAOPOIBI. Peakius monnmMepru3arim.
[IprpoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB. YTIEBOAOPOIBI KaK OCHOBA MEKAYHAPOTHOTO
COTPYJHUYECTBA ¥ BaXKHEHIINI HCTOYHUK GopMuUpoBaHus OtopkeTa PD.
Kucnopoaconepxaiye opranndeckue BemecTna. IlpeacraBuTeny KHCIOPOACOAEPIKAIINX
OPraHNnYCCKUX COGHHHGHHﬁZ METHJIOBBIN U 3TUJIOBBIN CIIUPTHI, INIMIEPHH, YKCYCHAsA KHUCJIOTa.
DKupbl Kax ciioxHble 3(UPBL. YTIEBOIbI: IIII0K03a, KpaxMall, [EJLTIII03a.

A30TCOIepKallie OPraHNnIeCKUE COSIUHEHUS. AMUHBI, aMUHOKHUCIIOTHI, 6enku. CTpoeHune u
Oronornyeckas GyHKLIUS OCIKOB.

L{BeTHBIC peakIiy OCITKOB.

[Tmactmacchl 1 BoJokHA. [IoHSATHE 0 TUTacTMaccaX M XUMHYECKIX BOJOKHAX. HatypanbHeie,
CHHTETHYCCKUE U MICKYCCTBCHHBIEC BOJIOKHA.

Tema 2.2
XuMHuS ¥ KA3HD

XUMHS 1 OPTaHN3M 4YelIoBEeKa. XUMHIECKHUE JICMEHTHI B OpraHn3Me denoBeka. OpraHudeckue u
HeopraHmdeckne BenecTBa. OCHOBHBIE KU3HEHHO HEOOXOANMBIC COSINHEHNUS: OCIIKH, YTIICBOMBI,
PKUPBI, BATAMUHBI. YTJIEBOJIBI — INIABHBIH HCTOUYHHUK HEPTHUH OpraHn3Ma. Pomb ’KUpOB B OpraHu3Me.
X0JIECTEPHH U €T0 POJIb B 37I0POBHE YEIOBEKA.

MuHepasbHBIE BEIIECTBA B IPOAYKTAaX IMUTaHU, HIIEeBbIe 100aBku. COaTaHCHPOBAaHHOE MUTAHMUE.
Xumus B 66ITy. Bona. KauectBo Boabsl. Moromue u ynuctsmue cpenctsa. [IpaBuna 6e3omacHoii
PaboThI CO CpelICTBAMU OBITOBON XUMHH.

IMpakTuyeckoe 3ausaTHe Ne 9. CBOWCTBA CITUPTOB U (PSHOJIOB.

IMpakTuyeckoe 3anaTue Ne 10. [Tonyyenue u cBoiicTBa MypaBbUHOM U YKCYCHOM KHUCIIOTHI.

IMpakTuyeckoe 3ausaTHe Ne 11. CBoiicTBa a30TCOACPKANIMX OPTaHMYCCKUX BEIIECTB: aMUHOKHCIIOT,
OEJIKOB.

CeMl/lHapCKOB 3aHaATHe. Pacrio3sHaBaHMe IJ1aCTMAacC U BOJIOKOH.

TpakTuyeckoe 3ansiTue Ne 12, PerieHre sKCiepUMEHTAIbHBIX 331384 Ha UACHTH()HUKANIO
OpraHUYecKUX COEAMHEHUH.

BN NN

Yactb 3. Buojiorus

Tema 1
BuoJiorns - cOBOKyINHOCTH
JKUBOI mpupoae. MeToabl HAYYHOIO
NMO3HAHUSA B OMOJIOTHH.

Conep:xanue

PKuBas npupoa kak 00bEKT U3ydeHHE OMOIOTHH. METOIbI CCIICIOBAHMS KHUBOH MPUPOJIHI B
onostornu. OnpeeNicHue )KU3HH (C IPUBJICYCHUEM MaTepHaa U3 pa3eiioB (GPU3UKH U XUMIH).
'YpOBHU OpraHU3aluy KU3HH.

Tema 2 Kierka

Conep:xanue

I/ICTOpI/IH HU3YUYCHUSA KIICTKU. OCHOBHEBI€ OJIOXKCHUS KIIETOUHOM TCOpUHU.




KiteTka - 211eMeHTapHast CTpYKTYPHO-(YHKIMOHAIbHAs €ANHHULA KH3HU.

CtpoeHue KIeToK. [IpokapHOThI M 3yKapHOTHI - HU3IINE U BBICIINE KJIETOYHBIC OPTaHU3MBI.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIeTKU 3ykapuoT. Kierounoe siapo. dyHkimu sapa:
XpaHeHHe, BOCIIPOM3BEICHUE U Mepeaada HaCIeACTBEHHOW HH(POPMAIMH, PETYISILIS XUMUUECKOH
AKTMBHOCTH KJIeTKU. CTpyKTypa U pyHKIHUH XPOMOCOM. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

Bronornyeckoe 3HaYCHNE XUMHUUECKHX 3JIEMEHTOB. HeopraHuueckue 1 oOpraHn4ecKue BelecTBa
Ki1eTKU. PoJb BOJIBI KaK pacTBOPUTENSI U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEH Cpe/ibl OpraHU3MOB.
'YriaeBonsl ¥ Mnuabl B KieTke. CTpyKkTypa u Onosorudeckue ¢pynkiuu oenka. CtpoeHue u
cTpykTypa nonunykineotuansix neneit JJHK u PHK, AT®.

Bupycsl n 6akreprodaru. Hexnerounoe crpoenne, >XN3HEHHBIH UK ¥ €r0 3aBUCHMOCTD OT
KJIETOYHBIX (DOPM XHM3HU. Bupychl - Bo30ynnTenn NHOEKIMOHHBIX 3a00JIeBaHNI; TOHATHE 00
OHKOBHPYCaX.

IIpakTuyeckoe 3ansaTHe Ne 13

CTpOeHHUE KIICTOK PACTCHUIl U IKUBOTHBIX

CeMHuHapcKoe 3aHsITHE.

Bupyc mmmyHonedunuta gyenoseka (BUY). [Ipodpumaktika BUY -uHbpeKImH.

Tema 3
Opranuszm

Conep:xanue

OprasmsM - equHoe 1nexoe. MHorooOpasue opranin3mMoB. OOMEH BEIIeCTB U SHEPTHEH C
OKpY’KaIoMIel cpeoil Kak HeoOXOAMMOE YCIIOBHE CYIIECTBOBAHUS KUBEIX cHCcTeM. CIIOCOOHOCTH K
CaMOBOCIIPOU3BEIICHUIO - OJTHA M3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPTaHU3MOB.

JlenieHue KIeTKH - OCHOBA POCTA, Pa3BUTHS M Pa3MHOXEHUsI OPraHU3MOB. becrosnoe pa3MHOXeHHe.
[TonoBoii mporiecc u moyioBoe pasMHoXeHHe. OIUI0I0TBOPEHHE, €0 OMOJIOTHUECKOe 3HaYCHHE.
[ToHsTHE 00 MHIUBUAYATEHOM (OHTOT€HE3), SMOPHOHAIEHOM (3MOpPHOTeHE3) U MOCTAIMOPHOHATIBEHOM
pa3BuTHU. IHOUBHIyadIbHOE pa3BUTHE YETIOBEKA U €0 BO3MOXHbIC HAPYILICHHS.

OO01He MPeCTaBICHNS O HACIEACTBEHHOCTH U M3MEHYMBOCTH. | 'eHeTHdIecKast TepPMUHOJIOTHS U
CHMBOJIMKA. 3aKOHOMEPHOCTH HacnenoBanus. HacnenoBanue npusHakoB y uenoseka. [onoBsie
xpomocoMsl. CLIETIEHHOE ¢ TT0JIOM HacnieoBaHue. HacnencrBenHble 601e3HH 4eoBeKa, HX
NpUYUHbI U TpodunakTrka. CoBpeMEHHbIE PEICTABICHUS O TEHE U TEHOME.

['eneTnyeckue 3aKOHOMEpHOCTH M3MeHuYnBocTH. Knaccngukanus ¢popm n3menunsoctu. Bausaue
MyTareHOB Ha OPraHU3M YelIOBeKa.

IIpenmer, 3agaun 1 METOABI cenekuuu. ['eHeTHueckue 3aKkOHOMepHOCTH cenekiuy. Yuenue H.1.
BauiioBa o IieHTpax MHOT000pa3ust U MPOMCXOXKICHUS KyJIbTYPHBIX pacTeHuid. buorexnosnorus, ee
TOCTH>KEHUSI, NEPCIEKTUBEI PA3BUTHSL.

[IpakTuyeckas padora Ne 14 CpaBHeHHE MUTO3a U Mei03a.




IMpakTuyeckoe 3anaTue Ne 15, 16 4
Pemenne 3eMeHTapHBIX TCHETHYECKUX 3a7ad.
[IpakTuyeckas padora Ne 17
['eHeTHUECKHE 3aKOHOMEPHOCTH M3MeHunBocTH. Kiaccupukarnus ¢popm n3MeHInBocTd. BrimsHue 4
MyTareHOB Ha OpPTaHM3M YeIIOBEKa.
Conep:xanue
OBOTIOLIMOHHAS TEOPHS U €€ POJIb B (HOPMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI 1
Mupa. Bun, ero kpurepuu. [Tomymsanums kak CTpYKTypHas €IUHALA BUIA U YBOIIONNHA. CHHTETHICCKAS
teopus sBoonnn (CTD). JIBrKyIIre CHITBI BOTIONHH B cooTBeTcTBHU ¢ CTD. Pesynbrarht
pBomorun. CoxpaHeHIe MHOT000pa3usi BUIOB KaKk OCHOBA YCTOHYUBOTO Pa3BUTHS Onocheps.
[IpyauHbl BEIMUpaHus BUAOB. bronorndeckuit mporpecc u 6MOIOTHUECKU perpecc.
['MIIOTE3bl MPOUCXOXKACHHS KU3HU. Y CJI0KHEHNE KHUBBIX OPraHU3MOB Ha 3eMJIe B Ipolecce

Tema 4. Bug HBOJIIOIIMH. AHTPOIIOT€HE3 U €T0 3aKOHOMEPHOCTH. [loKa3aTenbcTBa poICTBA YeTIOBEKA C
MIICKOITUTAIOIIAMU )KHBOTHBIMH. DKOJIOTHUECKUE (PAKTOPHI aHTPOIIOTEHE3a: YCIOKHCHHE
MOITYJISIIIHOHHON CTPYKTYPHI BU/Ia, H3TOTOBJICHUE OPYAUN TPyaa, IEPEX0] OT PACTUTEIHHOTO K
CMCIIaHHOMY THITY IUTaHWS, HCIIOB30BaHME OTHA. [10sSBICHNE MBICTUTEIIFHOMN eI TETLHOCTH U
qIIeHOpa3AeabHOM peun. [IponcxokaeHne 4eT0BeUeCKUX pac.
[IpakTuyeckasi padora Ne 18 2
Onucanue oco0eit Bujia o MopQooruueckoMy KpUTEPUIO
Conep:xanue 2
[IpenMeT 1 3a1a4 SKOJOTHH: yUYeHUE 00 IKOJOTHUECKHX (aKTOpax, yIeHUE O COOOIIECTBAX
OpraHu3MOB, yueHHE 0 6rocdepe.
DKkosorndyeckue hakTopbl, 0COOCHHOCTH MX BO3/ICHCTBHUS. JKOJIOTHYECKas XapaKTepUCTHKa BUJIA.
[TonsiTre 06 sKonmornueckux cucreMax. Llenu nuranus, Tpodudeckue ypoBHH. bruoreorneHos kak

Tema 5 PKOCHCTEMA.

JKocucrema
IIpakTuyeckoe 3ansaTHe Ne 19 2
PemeHne KOIOTHYECKAX 33129
IIpakTuyeckoe 3anaTue Ne 20 2
CocTaBlIeHHE CXEM IIepe/iauy BEIECTB U SHEPTUy (LeTIei MUTaHus).
CeMuHapcKoe 3aHsITHE. 4
brocdepa - rmobanpHast skocuctema. Yuenne B.M. BepHaackoro o 6nocdepe. Poib sxuBbIX
opraHu3MoB B Onocdepe. buomacca. bronoruuecknii KpyroBopoT (Ha IpuMepe KpyroBopoTa
yraepoaa). OCHOBHBIE HAaIPaBJICHUS BO3IEHCTBHA YeloBeKa Ha 6nocdepy. Tpanchopmanus
CCTCCTBCHHBIX 3KOJIOTHYCCKUX CUCTEM.
JnddepeHnupoBaHHbIi 3a4eT 2

Hroro:
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3. YCJIOBUA PEAJIMZALIUU ITPOT'PAMMBI JUCIHIATIJIMHBI

3.1. TpeGoBaHUs1 K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecrne4eHH 0

Peanuzanus nmporpaMMsbl AUCIUIUIMHBI OCYIIECTBIIAETCS B AKTOBOM 3aiie (kab. 402).

AxroBeiii  3am  (kab. 402) ocHamieH: KOMIUIEKTOM Yy4eOHOW MeOean; OCHaIeH
anekTpoHHBIM Y MK 10 00111e00pa3oBaTeabHbIM TUCITUTUIMHAM, DJIEKTPOHHBIMU YUSOHUKAMU T10
aucuummHaM B ObC,  cnal-neKnusaMH, JEMOHCTPAMOHHBIM SKPAaHOM, MYJbTUMEIUWMHBIM
BUJICONIPOCKTOPOM, aBTOMATU3UPOBAHHBIM PAaObOYMM MECTOM TIPEIOoAaBaTelsi ¢ MPOrpaMMHBIM
obOecrieueHreM, JOCTynmoM K ceTd Internet. OcHaimieH HOporpaMMHBIM — 00€CIIEYEHHEM:

JIuueH3MOHHBIM:  onepanuoHHOW  cucremod  Windows;  oducHBIMH  TporpamMMamu
MicrosoftOffice.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHusl.

IlepeyeHb yueOHBIX U3IaHUI, HHTEPHET-PECYPCOB, TONOJHUTEIbHOH JTUTEPATYPHI

OcHoBHas nuTeparypa:

EcrectBo3Hanue: yuebHoe nocodue / O.E. Caenko, T.I1. Tpymuna, O.B. ApyTioHsH. —
Mocksa: KuoPyc, 2016. — 364 ¢. — CIIO. https://www.book.ru/book/919554.

JlomonHUTENbHAS TUTEpATypa:

Konnenmuu coBpemMeHHOTO ectecTBo3HaHus: yueOHMK / B.M. Haiinpim. — Mocksa:
KuoPyc, 2016. — 360 c. https://www.book.ru/book/919435.
Konnenmum coBpeMeHHOTo ectecTBo3HaHus: y4deOHuk / A.A. I'opemoB. — Mocksa:

KuoPyc, 2016. — 288 ¢. — Jlnsa 6akanaspos. https://www.book.ru/book/916800r0

NHuTtepHeT-pecypcesl

www.class-fizika.nard.ru («Kmacc!Hast JIOCKA InIT: JTF0003HATETBHBIX»).
www.physiks.nad/ru («®u3uka B aHUMAIHIX»).

www.interneturok.ru («Bumeoypoku 1o nmpeamMeram MIKOJIbHOW MPOrpaMMBbI»).

www.chemistry-chemists.com/index.html (asekTpoHHbIi )KypHAT «XUMUKHA U XUMHES).

www.pvg.mK.ru (oaumnuana «ITokopu BopoObeBBI TOPEI»).

www.hemi.wallst.ru («Xumus. O6pa3oBaTenbHBIH CAUT JUTS MIKOJIEHUKOBY).

www. alhimikov. net (O6pa3oBarenbHbIi CalUT IS IKOJBHUKOB).

Www.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMHH).

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

WWW.hij.ru (xypHas «XuMHS ¥ KH3HBY).

www.biology.asvu.ru (Bcst Ouomorust. CoBpeMeHHast OHOJIOTHS, CTaThbH, HOBOCTH,
OoubMoTeKa).

www.window.edu.ru/window (EauHoe OKHO gocTyma K 00pa3oBaTelbHBIM pecypcam
WuTepHera o 61Moaorun).


https://www.book.ru/book/919554
https://www.book.ru/book/919435
https://www.book.ru/book/916800ю
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 METO0B
o0y4eHMs B NpenoAaBaHNu JMCUUILINHBI «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 MaJIbIX IPYIIIAX; 00CYXKIACHUE
NoKJ1a1a

Paznen 5. DnemMeHThI KBaHTOBOM (DU3HKH

YPOK - CEMHUHAp; PEIICHHE YKCTIEPUMEHTAIBHBIX
3aga4; pad0oTa B MaJIbIX CpyIHax.

Yactb 2

. XumMus

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 Heopranmyeckue coeiMHEHUS

CCMHHApP, aHAJINM3 KOHKPCTHBIX CI/ITyaLII/Iﬁ.

Tema 2.1 Oprannueckue COeTMHEHUS

Tema 2.2 XuMHUA U )KU3HD

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

Yacrte 3. buosorus

Pa3nen 1 Tema Knerka

paboTa B MajblX TIpynmax Ha MPaKTHYECKOM
3aHATUM ¥ TIPU BBINOJHEHUH JaOOpaTOPHBIX
paboT; ypoK-CeMHUHap.

Pasxen 1 Tema Kiterka

DIEeMEHTHI UCCIEI0BATENBLCKON eI TEILHOCTH

Paznen 2 Tema Opranusm

[IpakTuueckas pabota B hopMe Urphbl

Pasznen 2 Tema Opranusm

Ypoxk-koHpepeHuus

Pasnen 3 Tema Bun

Pabota B ManbIx rpynnax

Paznen 4 Tema DkocucremMa

TBopueckuii OTUET

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JTUCIUIIJIMHBI
KoHTpoib M oOlEHKa pe3yJbTaTOB OCBOCHHUS JUCLHUIUIMHBI  OCYIIECTBISACTCA
npernojiaBaTeseM B Mpoliecce MPOBENEHHs MPAKTUYECKUX 3aHATUH U J1a0OpaTOpHBIX pPadoT,
TECTUPOBAHUS, A TAKXKE BBIMOJIHEHUS OOYJarOIIMMUCS WHAUBUAYAJIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIIETOBAHUM.

Pe3yabTaThl 00yuyeHus (0OCBOEHHBbIE YMEHHs, YCBOCHHbIE

(I)Oprl H METO/AbI KOHTPOJIA

3HAHUA)
U OLICHKH Pe3yJibTaTOB
o0yueHust
1 2

YMenus:




- IPUBOAUTH NMPUMeEPbI IKCIIEPUMEHTOB U (1JIM) HAOJIIOeH Ui,
000CHOBBIBAIOIIMX: CYLLIECTBOBAHUE AIEKTPOMArHUTHOT'O MOJIS
11 B3aUMOCBSI3b JIEKTPUYECKOTO U MATHUTHOI'O TOJIEHU, BOJTHOBBIE
1 KOPIYCKYJISIpHBIE CBOMCTBA CBETA, HEOOPATUMOCTD TETIIOBBIX
[TPOLIECCOB, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT
TeMIIepaTypbl U KaTaJu3aTopoB, KIETOYHOE CTPOCHHUE KUBBIX
opranu3moB, poib JIHK kak HocuTesns Hacie1CTBEHHOU
H(OpMAaIIUY, YBOJIIOLHUIO KUBOU MPUPOIBI, PEBpAILICHUS
DHEPIUU U BEPOSTHOCTHBIA XapaKkTep MPOLECCOB B )KUBOU U
HEXUBOW MTPUPOJE, B3AUMOCBSI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BIIMSTHUE JIEATEIbHOCTH YEJI0BEKA Ha YKOCUCTEMBI;

- O00BSCHATH NPHUKJIAJAHOE 3HAYCHHE BAKHEHIITHX
NOCTHKEHHH B 00/1aCTH €CTECTBEHHbBIX HAYK JUISL: Pa3BUTHUSA
PHEPTEeTUKH, TPAHCIIOPTA U CPEACTB CBSA3H, MOTYyUECHUS
CUHTETUYECKUX MaTEPHAJIOB C 33JIaHHBIMU CBOMCTBAMH,

CO3/TaHUS OMOTEXHOJIOTHH, IeUeHUsT HH(PEKITMOHHBIX
3a00JIeBaHUN, OXPaHbI OKPYXKAIOIECH Cpebl;

- BBIIBHMIaTh IMNOTE3bI U MPEAIAraTh MMyTH UX MPOBEPKH,
1eJIaTh BBIBOJABI HA OCHOBE SKCIEPUMEHTAIIbHBIX IaHHBIX,
MpeACTaBICHHBIX B BUJIE Tpaduika, TaOIUIIBI WIH IUarpaMMBbl;

- padoTaTh ¢ eCTeCTBEHHO-HAY4YHOI MH(pOpMaluei,
conepkarieiics B coodmenusix CMU, untepueT- pecypcax,
HAaY4YHO-TIONYJIAPHOW JINTEpATypE: BJIAJIETh METOAAMHU IOUCKA,
BBIJICJISITH CMBICIIOBYO OCHOBY U OIIEHUBATh JOCTOBEPHOCTh
MH(pOpMaINN

- HCHOJb30BATH NPHOOPETEHHbIe 3HAHUS W YMEHHS B
NMPAKTHYEeCKOii 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HU JIJIS:

- OILICHKHU BJIMSIHUSI HA OPTaHU3M YE€JIOBEKA JIEKTPOMArHUTHBIX
BOJTH M paIMOaKTUBHBIX U3ITy4CHUI;

- JHeprocoOepeKeHus;

- 0e30MmacHOro WCMOJb30BaHUS MaTepUaioB M XHUMHUYECKUX
BELIECTB B OBITY;

- IpoQUIAKTUKU MHQPEKIMOHHBIX 3a00J1eBaHuH,
HUKOTUHOBOM, aJIKOTOJIbHOM M HAPKOTUYECKON 3aBUCUMOCTEN;

- OCO3HAHHBIX JIMYHBIX JCHCTBUU IO OXpaHE OKPYKAKOLIEH
Cpelbl.

YCBOEHHbIC 3HAHUSA:

3HATH/IIOHMMATh

- CMBbICJ MOHATHH: €CTECTBEHHO-HAYYHBIA METOJ MO3HAHUS,
DJICKTPOMArHUTHOE TIOJIe, DJIEKTPOMAarHWUTHBIE BOJHBI, KBaHT,
XUMHUYECKas peaKIus, MaKpoMOJIeKyrna, OeNoK, Karajau3aTop,
depment, kierka, audpdepenmmanus kuerok, JHK, supyc,
Ouojorudeckas — JIBOJIOLHUSA, OMOpa3HOOOpasue, OpraHu3M,
MOMYJISALINS, SKOCHCTEMa, Onocdepa, caMoOpTraHu3aIls;

BKJIQ/I BEJIMKUX YUeHBIX B (OpMHUpOBaHUE COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTUHBI MHUPA;

BHEayIUTOpHAs
caMOCTOsATENIbHAs paboTa
WHAUBHUIyaJIbHbIC
3a/1aHus

BBITIOJTHEHUE
YIIPAKHEHU N

TUKTAHTBI

TECThI

MCCIIEJIOBAHUS IIPOBE/ICHUE
peakuuii

HaIlCaHUE COOOIICHMUM.
BBIIIOJIHCHHC
YIIPAKHEHU I

TUKTAHTHI

TECThI

HaMcaHue pedeparon

TECTUPOBaHUE
3aluTa JJabopaTOPHBIX
paboT U MpaKTUYECKUX
3aHATHH,

3alUTa

TBOPYECKHUX
VH/IMBUIYaTbHBIX

3aJaHuN




HTOroBbIi KOHTPOJIb 3HAHUH - TU(GEPEHIIMPOBAHHBIN 3a4eT

[TpumeHeHne GaIbHO-PEUTUHTOBOW CUCTEMBI OOYYEHUS JJISl OLEHKH YCIEBAeMOCTH IO
JUCLIUILINHE.

MakcuManpHass CyMMa  pPEHTHHTOBBIX  OalloB 1O  y4eOHOM  JIUCIUIUIMHE,
3aKaHYMBAOIIEHCS DK3aMEHOM, I10 PE3yJIbTaTaM IIPOMEXKYTOUHBIX 3TAIIOB KOHTPOJS B CEMECTPE
cocraBisier 70. Jlns momycka K clade dK3aMeHa cymMMma OaisioB, HaOpaHHas o0y4aroImumcs,
noJkHa OBITE He MeHee 60 0ayuIoB.

MakcruManbHOE KOJMYECTBO OalioB, KOTOPOE COOTBETCTBYET IIOJIHOMY OCBOEHHIO
JAHHOW JMCLHUIUIMHBI B CEMECTPE B CyMME€ IIO BCEM AMCLMILUIMHAPHBIM MOZYJSIM, COCTABIISET
100.

Pacnpenenenue 6a11oB 1o TeMaTHYECKUM OJIOKAM JTUCIIUILIIMHBI

Howmep tematudeckoro 60ka

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

B teuenme Tekymero u pyoeKHOrO KOHTPOJS, T.€. 3a CEMECTp OOYYAIOIIUNCS MOXKET
HaOparb MakcumanbHo 70 OamtoB. OcrtampHble 30 OayutoB MOXKET HaOpaTh B TEPHOJ
MIPOBEICHUS TPOMEKYTOUHOM aTTeCTaIllH.

Conepkanne 1-ro Temarudeckoro 6ioka: Yacte 1. dusuka, Yacte 2. Xumus: OOmias u
HEOPraHUYECKast XUMHSI.

Bun yuebnbix nopydenuid |MunHuManbHoe |MakcuMaibHOE
Bun xonTpons 1 pOpMa OTYETHOCTH WIIM | KOJTMIECTBO koiauuectBo  |IIpumeuanue
KOHTPOJIS 6amioB OasoB
ITocemenne 3aHATHIA, 7 8
BEJICHNE KOHCIIEKTa
N 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 XHUMHS,
Yacte 3 buonorus

Bun yueOHbIx nopydenuid 1 |MuHuManbHoe |MakcumanbHOE
Bun koHTpONS (hopMa OTYETHOCTH WU KOJIMYECTBO KOJIMYECTBO [Ipumeuanue
KOHTPOJIS 0aioB 6asioB
Ilocemenwne 3aHATHI, 7 8
BEJICHUE KOHCIIEKTa
Texymuit peiTnHr- | BeinosiHeHue 5 5
KOHTpPOJIb CaMOCTOSITEJIbHON 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 6ayI0B B TPaIUIIMOHHBIE OIIEHKH 32 KOHTPOJIbHBIE TOUYKHU

baibl Ha 1aTy KOHTPOJIBLHOM TOYKU OrneHka

>90 % OT MakCHUMaJbHOM CyMMBbI OaJIIOB Ha 5
naty KT

Ot 70 % 10 89 % oT MakcUMaIbHONU CYMMBbI 4
OayioB Ha gaty KT

Ot 60 % 10 69 % OT MakcUMaIbHON CYMMBbI 3
OayoB Ha gaty KT

<60 % oT MakcUMaJIbHOW CyMMBI OAJJIOB Ha 2
nary KT

bannpHble OLeHKH 171 TpUéMa 3K3aMeHa
ConocraBieHHe IKaJIbl CUCTEMbBI OAJUIOB € OLIEHKaMH TPaJULMOHHOM IIKaJIbI

Tpanguumo
HHas
nIKasua

IIxama
OaJUI0B

Omnucanue OLICHOK

O1ianyHo

30

Omauuno. Teoperuueckoe conep:kaHue y4eOHOro Kypca, MpeaMeTa,
JAUCHUIIIINHBI, MOI[y.HSI OCBOCHO IIOJIHOCTBHO. C(l)OpMI/IpOBaHHI)IG 3HAHUA
YW YMCHHUS TO3BOJISIFOT CTYACHTY BBIpaXKaTh COOCTBEHHOE MHEHHUE IO
BOIIPOCY, JUCKYTHUPOBATh B paMKaxX MEXIUCHUIUIMHAPHON B3aUMOCBS3U
9K3aMEHYeMOro Y4eOHOTo Kypca, MpeAMeTa, JUCHUILIIMHBI, MOIYJIS.
H€06XOI[I/IMI)IC HpaKTI/I‘-IGCKI/Ie HABBIKHN pa6OTI)I C OCBOCHHBIM
MatepuaioMm chopmupoBaHel. Bce mpegycMoTpeHHBIE — pabodeit
porpaMMoil  y4eOHBbIE 3aJlaHMsl  BBIMOJHEHBI CBOEBPEMEHHO |
KayecTBeHHO. KauecTBO BBIMOMHEHHUS YYEOHBIX 3aJaHHi OLECHEHO
yrcaoM 0annoB, He MeHee 60 OaLIoB.

Quenn
XOpOIIIO

Xopomo

15

Ouenv  xopowo. TeopeTudeckoe cojepkaHue ydyeOHOro Kypca,
MpeMeTa, JUCIUIUINHBI, 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
MeHnee 60 6amos.

10

Xopowo. Teopernyeckoe cojepkaHue y4eOHOTO Kypca, MpeaMmeTa,
JTMCLUIUIMHBL, MOJYJISE OCBOEHO MOJIHOCTHIO. ChopMupoBaHHBIE 3HAHUS
U yMEHHS TO3BOJISIIOT CTYAEHTY B 1LEJIOM pPacKpbIiTh BOIMPOC.
HeoGxoauMble mpakTHYecKHe HaBBIKM  pabOTbl ¢ OCBOEHHBIM
MaTepuajoM B OCHOBHOM c¢opMupoBaHbl. Bce mnpenycMOTpeHHbIE
paboueil mporpaMmoii yueOHbIe 3a/laHUs BBIIIOJHEHBI CBOEBPEMEHHO U
KauecTBeHHO. KadecTBO BBINMONIHEHUS YYEOHBIX 3a/JaHUi OLIEHEHO
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
cozepkat omuOKu. KauecTBO BBIMOTHEHHS YIEOHBIX 3aaHUN OIICHEHO
YHCJIOM 0asioB, He MeHee 60 OalIoB.

Ilocpeocmeenno. TeopeTudeckoe cojaepkaHue 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
yuCcIIOM 0auioB MeHee 60 0ajIoB.

Hepecqu CYMMBI 0a1I0B B TPAAUIUOHHYIO OLICHKY

TpanuuroHHas OLEHKA

Wrorosas cymMMa 6aioB, yUUTHIBAET YCIIEIIHO
CIAHHBIN DK3aMEH

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

70-74
3, yIOBIETBOPUTEIHHO, 3a4TECHO 65 — 69
60 — 64

2, HCYOOBJICTBOPUTECIIBHO,
HE 3a4TCHO

Huxe 60 6aiuios




5 JIUCT U3SMEHEHUWH U JIONOJIHEHUI, BHECEHHBIX B PABOUYYIO

ITPOI'PAMMY
Ne | Nemynkra Hara Ho [Tocne Jara u Ne
n/n | paboueit BHECEHHUS BHECEHHUS U3MEHEHUN [IPOTOKOJIA
[IpOrpamMMBbl | U3MEHEHUHN U3MEHEHUN U u paccMOTpeHUs
u JIOTIOJIHEHUN JOTIOJIHEHUH [IPEAMETHOU
JIOIIOJIHEHUI (IIMKITOBOIA)

KOMUCCHEN




