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1. MACIIOPT ITPOT'PAMMBI YYEBHOU JUCIHHUITIUHBI
EcrecTrBO3HAHME

1.1. OO6aacThr NpUMeHeHHs POTrPaMMBbI

[Iporpamma opueHTHpPOBaHA HA JOCTHKEHUE CIAEAYIOIIMNX LIETeH:

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

— 3HAKOMCTBO C HaubOosee BaXXHBIMU HIESIMU M JIOCTH)KEHUSMU €CTECTBO3HAHUA,
OKa3aBIIMMU ONPEEIAIONIee BIUSHNUE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;

— OBJIQJICHUE YMEHUSMH TNPUMEHSTH MOJIYYEHHbIE 3HAHUS 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 OOecreueHusi Oe30MacHOCTH KU3HENEATEIbHOCTH, TPaMOTHOTO
HCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUH, OXPAHBI 3J0POBbs, OKPYXKAIOLIEH Cpebl.

1.2. Mecto AMCUMIUIMHBI B  CTPYKTYpe OCHOBHOii  mpodeccHOHATBLHOM
o0pa3oBaTeIbHON MporpamMMmel: YueOHas nucuuruinHa «EcTecTBo3HaHME) SBISETCS Y4€OHBIM
IpeMETOM O BBIOOPY M3 00s3aTenbHOM npeamerHoii obnactu «EctectBennsie Haykmy 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 0011e00pa30BaTeIbHOM IHKJIE y4eOHOTO IIaHa
OIIOIT CITO nHa 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUS C MOJYyYEHHEM CPEIHEro OOIIero
obpazosanus (ITTICC3).

B yuebnom mnane [MIICC3 yueOnas nucruminHa «EcTecTBo3HaHHE» BXOAHWT B COCTaB
o0umx oOueo0pa3oBaTeIbHbIX Y4E€OHBIX JUCHUIUIMH, (OPMUPYEMBIX M3 005S3aTeNbHbBIX
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
BaXHBIMU SBJSIFOTCS (pru3uka, xumus u ouosnorus. OHO OXBaThIBACT IMIMPOKUH CIIEKTP BOIIPOCOB
0 pa3HOOOpPa3HBIX CBONCTBaX OOBEKTOB MPUPOIBI, KOTOPHIE MOXKHO PACCMaTPUBATh KaK €TUHOE
esnoe.

EctecTBeHHO-Hay4YHBIE 3HAHUS, OCHOBAHHBIE Ha HUX TEXHOJOTHUU (HOPMUPYIOT HOBBIM
o0pa3 ku3HU. BpBICOKOOOpa30BaHHBIM YEJIOBEK HE MOXET JAUCTAHIIMPOBATHCS  OT
dbyHIaMEHTAbHBIX 3HAHUH 00 OKpYXalolleM MUpe, HE PHUCKYs OKa3aTbCs OECIOMOIIHBIM B
po(heCCHOHANTBHOM  JIeaTebHOCTH. JIf00oe TepCreKTUBHOE HaINpaBlICHUE JeATCIbHOCTH
YeloBeKa TMPSMO WM KOCBEHHO CBSI3aHO C HOBOM MarepuanbHOW 0a30if U HOBBIMH
TEXHOJIOTHSIMH, W 3HAHWE UX €CTECTBEHHO-HAYYHOW CYIIHOCTH — 3aKOH ycIexa.

EctecTBo3HaHue —  HeOThemJIeMass  COCTABISIONIAs  KYJIBTYpbl:  OMIPEIEIss
MHPOBO33pEHHE YEJIOBEKa, OHO IMPOHHUKACT W B TYMaHUTApHYIO cdepy, H B OOMIECCTBCHHYIO
KU3Hb. PalMOHANBHBI €CTeCTBEHHO-HAYYHBI METOJ, CGOPMUPOBABIIMICS B paMKax



€CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAay4YHYI0 KapTHHY MHpa, HEKoe o00pa3Ho-
bunocodcroe 00001IEeHNE HAYIHBIX 3HAHUMA.

OCHOBY €CTECTBO3HAHHUSI TpEACTaBIseT (U3MKa — Hayka O MpPHPOJE, H3ydaromias
HaubOosee BakKHbIE SBJICHUS, 3aKOHbl M CBOWCTBa MaTepHalibHOrO Mupa. B ¢usuke
YCTaHABJIMBAIOTCA YHUBEPCAJIbHBIE 3aKOHBI, CIPABEUIMBOCTh KOTOPBIX IOJITBEP)KIAETCS 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 CpeAH 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, CBOMCTBAxX, MpoIeccax
IIPEBpALICHMS], HCIIOIb30BAaHUM 3aKOHOB XHMHUU B TPAKTHUUYECKOM MAEATEIbHOCTU JIOACH, B
CO3/IaHUU HOBBIX MAaTEPUAJIOB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHMS. DTO Hayka O XuMBOH mpupone. OnHa
M3y4aeT PaCTUTENbHBIN, )KUBOTHBIA MUP U YEIIOBEKA, UCIMOJIb3Ysl KaK COOCTBEHHBIE METO/IbI, TaK
U METOAbl JAPYrUX HayK, B YaCTHOCTH (PU3MKM, XUMUM M MaTeMaTUKU: HaOJIIOJIeHUS,
9KCIIEPUMEHTHI, HCCIIEIOBAHUS C TIOMOIIIBIO CBETOBOTO U JIEKTPOHHOTO MUKPOCKOMa, 00paboTKy
CTaTUCTUYECKUX JAHHBIX METOJIaMU MaTeMaTHYeCKON CTaTUCTUKHU U Jp. buonorus BwIABIsSET
3aKOHOMEPHOCTH, MPUCYIIHUE XKU3HU BO BCEX €€ MPOSBICHHIX, B TOM 4HKCie OOMEH BEIIeCTB,
pOCT, pa3MHOKEHUE, HACIEICTBEHHOCTh, U3MEHUYMBOCTb, IBOJIIOLIUIO U JP.

OcBoenne coaepxkanusi ydyeOHOH naucuuruiMHbl «EcTecTBo3HaHue» obecreynBaeT
JIOCTUKEHHUE CTYJIEHTAMU CIICAYIOIIUX PE3YyIbTaTOB:

JIMYHOCTHBIX:

— YCTOWYMBBIM HHTEpEC K UCTOPUM U JOCTHKEHHUAM B 0O0JacTU €CTECTBE YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKHU;

— TOTOBHOCTH K MPOJIODKEHHIO 00pa30BaHus, MOBBIIICHUIO KBATU(HUKAIIMYA B U30paHHON
npodeCCHOHATBLHOM 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
Gu3uKN, XMMHUK, OMOJOTMU JUIsl MOBBIMIEHUS COOCTBEHHOIO HMHTEIIEKTYaJIbHOTO pPa3BUTHUS B
BbIOpaHHOU NPO(dhecCHOHATBLHOM e TEIbHOCTH;

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

— TOTOBHOCTb CaMOCTOSITEJIbHO J100bIBaTh HOBBIE Ul C€0Sl €CTECTBEHHO-HAay4yHBIE
3HAHMS C UCTIOJIB30BAHUEM JIJISl 3TOTO AOCTYIHBIX HCTOYHUKOB MH(POpMAITUH;

— YMEHHE YNpaBJIsATh 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 M HaBbIKAMH PA3JIMYHBIX BHJIOB [TO3HABATEIbHOMN AEATEIbHOCTH
JUISL U3YyYEHMS] PAa3HBIX CTOPOH OKPYXKAIOLIETO €CTECTBEHHOIO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUA (HAOJIO/IEHUS, HAYYHOTO 3KCIIEPUMEHTA)
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 MPAKTHUKE;

— 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 MHpA, NPUPOJIC KaK €AUMHON ILIEJIOCTHOW CHUCTEME, B3aMMOCBSA3M YEJIOBEKA,
OPHUPOABI B OOIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmiTabax BceneHHol;

— BJAQJCHUE 3HAHUSAMH O HamOoJiee BAKHBIX OTKPBITHSAX M JIOCTHKCHHUSIX B 0O0JaCTH
€CTECTBO3HAHMS, TOBJIUSBIINX Ha 3BOJIIOIUIO MPEJICTABICHUN O NMPUPOJIC, HA Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHIL;

— c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTh €CTECTBEHHO-HAay4yHbIE 3HAHUSA  JUIs
OOBSICHEHUSI OKPY)KAIOLIMX SIBIICHHH, COXpPAHEHUS 3II0pOBbs, oOOecredyeHus O0e30MacHOCTH
KU3HEIECATECIIBHOCTH, OepeKHOro OTHOILICHHUS K IIpUpOJE, paloOHaIbHOIO
IPUPOIONIOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

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

— BIJIaJIcHUE TOHATUWHBIM anmapaToM €CTECTBEHHBIX HAyK, MO3BOJSIOLIUM IO3HABATh
MU, Y4aCTBOBATh B JUCKYCCHUSAX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, UCIIOJIb30BATh Pa3IMyuHbIe
UCTOYHUKNA WH(OpPMAIMU JUIsI TIOJTOTOBKA COOCTBEHHBIX pa0OT, KPUTHUECKH OTHOCHUTHCS K
coobmenusMm CMU, coaepkamyM HayqHY0 HHGOPMAIIHIO;

— ¢c(hOpPMHUPOBAHHOCTh YMEHHUM MOHMMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS
JUISE KKIOTO 4YelOoBeKa HE3aBUCUMO OT €ro NnpoQecCHOHANbHOW NeATeNbHOCTH, pa3inyaTh
(GaKThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSAMH OLIEHOK U
CBSI3b KPUTEPHEB C OMPEIEICHHON CUCTEMOI IIEeHHOCTEH.

B pesynbpTare ocBoeHHs yu4eOHOM MUCIUILIMHBI O0yUarOIIHICS TOKEH

3HATH/IOHUMAThH

— CMBICJ IIOHSITHI: CCTCCTBGHHO-HaquI)IfI MCTO/[] IMMO3HAHUSA, SJICKTPOMArHUTHOC IT0JIC,
AJIEKTPOMATrHUTHBIE BOJHBI, KBAHT, XUMUYECKasl peaKIusi, MaKpOMOJIEKYJia, OEJIOK, KaTaau3aTop,
depment, kiertka, aupdepennmanms wierok, JHK, Bupyc, Ouomorudeckass 3BOJIOLUSA,
O6uopazHooOpas3ue, OpraHu3M, MOMyJsIUs, SKocucTeMa, Ouocdepa, caMmoopraHu3aIus;

— BKJIaJ BEIIMKHUX YYCHbIX B (OPMHUPOBAHHE COBPEMECHHOH €CTECTBCHHO-HAYUHOU
KapTUHBI MUpA;

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUIMHBI 00YYarOIIHICs TOKEH

yMeThb:

— TPHUBOIMTH IPUMEPHI IKCIICPUMEHTOB u (vm) HaOJII0ICHUH,
000CHOBBIBAIOIIUX: CYIIECTBOBAHUE JEKTPOMArHUTHOTO TIOJISL U B3aWMOCBSI3b AJIEKTPUUECKOTO
1 MAarHuTHOTO HOJ'IGI71, BOJIHOBBIC U KOPITYCKYJISIPHBIC CBOHCTBA CB€Ta, HeO6paTI/IMOCTB TEIIJIOBBIX
MPOIIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJ, 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKkIuu OT TEeMIIepaTypbl M KaTajau3aTopoB, KIETOYHOE CTPOEHHE KHMBBIX
opranuszmoB, poib JIHK kak HocuTens HacieICTBEHHOH HMHGOpPMAIMH, SBOJIIOIUIO KUBOH
IIPUPO/IBI, IPEBPAIICHNS SHEPIUU M BEPOATHOCTHBIN XapakTep MPOLECCOB B KUBOM U HEKUBOU
MPUPOJIe, B3aUMOCBSI3b KOMIIOHEHTOB SKOCHUCTEMBI, BJIHMSHHUE JACSITEIbHOCTH 4YelIOBeKa Ha
9KOCUCTEMBEI;

— OOBSICHATH MPUKIAAHOE 3HAUYCHUE BAKHEUIITUX TOCTHKEHUH B 00JIACTH €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 MpEAsiaraTh MyTH MX MPOBEPKH, JENaTh BBIBOABI HA OCHOBE
AKCIIEPUMEHTATIBHBIX TaHHBIX, MPEJCTABICHHBIX B BUAE Irpaduka, TAOIUIIBI UITU TUATPAMMBI;

— paboTaTh C €CTECTBEHHO-HAydyHOU HWH(MOpMAIMEH, CoIepiKalieicss B COOOIIEHUIX
CMMU, wunHTEepHET-pecypcax, HAy4YHO-TIOMYJISIPHON IUTEpaType: BiIaJeTh METOIaMH IIOHMCKa,
BBIJIETISITH CMBICIIOBYIO OCHOBY U OIIEHMBATh IOCTOBEPHOCTh MH(OpMAIUH;

— HCIOJB30BaTh NMPUOOPETEHHBIC 3HAHMS U YMEHUS B MPAKTUYECKOU ACSITENLHOCTH U



OBCETHEBHOMN KU3HU JJIS:

— OLCHKH BJIMSAHHA HAa OpTraHU3M YCJIOBCKaA 3JICKTPOMArHUTHBIX BOJIH U PAAMOAKTHUBHBIX

U3JIy4CHHI;
— 3HeprocoepekeHus;

— 0e30IMacHOr0 UCTOIb30BAaHMU MAaTEPUAIIOB M XUMUYECKHIX BEIIECTB B OBITY;

— NpoWIAKTUKA UHQPEKIMOHHBIX 3a00JeBaHUH,
HapKOTHUYECKOW 3aBUCUMOCTEN;

— OCO3HAHHBIX JIMYHBIX JIEUCTBUM 110 OXpaHE OKPYKAOLIECH CPEMBI.

HUKOTHHOBOIA,

AIKOTOJILHOM U

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

00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odyuatomierocs 112 yacos;

CaMOCTOATENIbHON paboThl oOyuatomerocs 50 gac.

2.  CTPYKTYPA M COJAEPXAHWE YUYEFHOM JUCIUILJINHBI

2.1. O0beM yueOHOI JMCUMIIIMHBI M BUABI Y4eOHO0# padoThI

Buj yueOHoii padoThl

O0beM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 162
Oo0s13aTesIbHAs ayUTOPHAS YueOHAasi HATPY3Ka (Bcero) 112
B TOM YHCIIE:

TTeKITAN 52
MPAKTUYECKHUE 3aHATHS 60
CamocTosiTesibHas padoTa odyuaroierocs (Bcero) 50

HTorosas arrecranus B hopme nuddepeHnpoBaHHOTO 3a4ETa




2.2. TemaTnyecKkMii IJIAH U coJepkaHue YUeOHO qTucuMInHbl «EcTecTBO3HAHME)

HaumeHnoBaHue pa3aeioB 1 TEM

Copep:xanue yueOHOro MaTepHaJia, JIaopaTOpHbIe H NPAKTHYECKHE PA0OThI,
€caMoCTOfAITeIbHasI padoTa 00y4aronuxcst

Oo0BeM
JacoB

YpoBenn
OCBOEHUS

Yacte 1. Pusuka

Pa3znen 1 Mexanuka

Copep:xaHue

Beenenue. OcHOBHBIE HayKH O npupoae (pusuka, Xumus, GUONOTHsT), UX CXOJCTBO U OTIHYHSI.
ECTCCTBeHHO-Hay'-IHI:Iﬁ METOA MMO3HAHUA U €0 COCTABJIAIOIIUC! Ha6J’lIO[leHI/lﬂ, HN3MEPECHUC,
PKCIIEPUMEHT, THIIOTE3a, TEOPHS.

Kunemarnka

O3HaKOMJIEHHE CO CTIOCO0aMH OIMCAHNS MEXaHUUECKOTO JBIKCHUS, OCHOBHOH 3aJaueil MEXaHHUKH.
3y4eHne OCHOBHBIX (PU3MUECKHUX BEINYNH KHHEMATHKH: TIEPEMEILCHNS, CKOPOCTH, YCKOPEHHS.
HaOmoenue 0THOCHTENIFHOCTH MEXaHIMUYECKOT0 ABIKeHUs. DopMynnpoBaHie 3aKOHa CIIOXKEHUS
CKOpOCTEH.

VccnenoBanne paBHOYCKOPEHHOTO MPSMOJIMHEWHOTO IBIKCHUA(HA TpEMEpe CBOOOTHOTO TTa/ICHHS
T€J1) 1 paBHOMEPHOTO ABM)KEHHS T€Ja IO OKPY>KHOCTH.

JlnHaMuKa

[TonnMaHnue cMbIciIa TakuX (U3MYECKUX MOZENIEH, Kak MaTepHalbHas TOUKa, MHEpLUaIbHAs CHCTEMa
oTcueTa.

V3mepeHne Macchl Tella pa3IMYHbIMU crioco0aMu. M3amMepeHune cuil B3auMOJICHCTBHS TEl.
BrIuncicHue 3HaUYCHUS YCKOpEHU: TEJI 1O U3BECTHLIM 3HAYCHUAM }IeﬁCTByIOHIHX CHJI 1 MaccC TCII.
'YMeHue pa3indaTh CUITy TSDKECTH U Bec Tena. OObsCHEeHHEe U IPUBEICHUE IPUMEPOB SIBICHHS
HEBECOMOCTH.

[IpuMeHeHne OCHOBHBIX MOHATHH, GOPMYJI M 3aKOHOB JUHAMUKHU K PEIICHHUIO 3a/1a4.

3aKOHBI COXpaHCHHUA B MEXaHUKE

OOBsiCHEHNE PeaKTUBHOTO ABMKEHHS Ha OCHOBE 3aKOHA COXpaHEHMsI MMITyibca. [IpuMeHeHne 3akoHa
COXpaHEHHS UMITYJIbCa JUISl BBIYMCICHNS N3MEHEHUH CKOPOCTEH Tell IPH X B3aNMOJICHCTBHSX.
Brruncienue paboThl CHIT M U3MEHEHNSI KHHETHIECKOH SHEPTHH Tela.

Brruncienne NOTeHIMAIbHON SHEPTUH Tl B TPaBUTAIlIMOHHOM II0JIC.

XapakTeprcTHKa IPOU3BOIUTEIEHOCTH MAIIMH M IBUTATENIEH C NCIIOJIb30BAHMEM TTOHSATHS
MOIITHOCTH

I[IpakTuyeckoe 3ansaTHe Ne 1. 3aK0H cOXpaHCHHS MeXaHHUECKOW sHepruu. PaboTa n MOIHOCTH

IIpakTuyeckoe 3ansiTue 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 OTIPEeJIeIeHNe CKOPOCTH, YCKOPEHHUS, IIyTH U IIEPEMEIICHUS IPU
[PaBHOYCKOPEHHOM JIBH)KEHHH; CKOPOCTH, YCKOPEHUS U TIEPHO/Ia P IBIKCHUH TEJIa TT0 OKPYXKHOCTH
C TIOCTOSIHHOI MO0 MOAYJIIO CKOPOCTBIO.

WunuBuayansHas paboTa 00ydaromuxcs:
1Th IOMCKOBYIO Pa0OTY 110 MOJ00PY OTPHIBKOB M3 XYy/I0KECTBEHHBIX IPON3BEACHUH, CTUXOTBOPEHUH,
B KOTOPBIX YHOMHHAIOTCS (PU3MYECKHUE SBJICHUS; OCIOBHI], TOTOBOPOK (PU3NYECKOTO COJEPKAHMS;
pEeNpOAYKIMI KapTHH, TJe 0TOOpakeHbI (PU3NUECKHE SIBJICHHUS 110 TeMe: «MexaHuKa»




Paznea 2
OcHOBBI MOJIEKYJIAPHOI GU3NKH
TEePMOAUHAMHKH

Coaep:xkanue

MoutekymsipHas hru3rka

DopMyIupOBaHUE OCHOBHBIX MOJ0KEHUI MOJIEKYIIPHO-KUHETHYECKOH Teopuu. BreinmonHenue
PKCIIEPUMEHTOB, CIIYKaIMX 00OCHOBAaHUEM MOJICKYJISIPHO-KHHETHYEeCKOH Teopun. Habnronenne
OPOYHOBCKOTO JIBUKEHHUS U siBIeHUs A1 dy3un.

OnpezeneHue NapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUM Ha OCHOBAHMU YPABHEHUS
COCTOSIHUS HJI€AJIBHOTO Ta3a.

[TpencraBnenue B BUJE rpaduika H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO MPOLIECCOB.
Brruncienue cpegHell KHHETUYECKOM SHEPTUU TEIIOBOIO JBUKEHUS MOJIEKYJI IO U3BECTHOU
TeMIIepaType BEIIECTBA.

3mepeHne BIaKHOCTH BO3AyXa.

TepMoanHamMuka

JKCIIEpUMEHTAIbHOE HCCIIEOBAHIE TETIOBBIX CBOMCTB BEIIECTBA.

Pacuer KoM4yecTBa TEMJIOTHI, HEOOXOAUMOTO JUIsl OCYILECTBIICHUs MPOoLiecca IPEBPaICHUs BEIIECTBa
13 OZJHOTO arperaTHOro COCTOSIHHS B PYTOE.

Pacuer u3MEHEHNS BHYTPEHHEW 3HEPTUU TeJI, pabOThI M IIEPETaHHOTO KOJIMYECTBA TEIUIOTHI Ha
OCHOBaHHH TIEPBOTO 3aKOHA TEPMOIMHAMHUKH.

IIpakTuyeckoe 3anaTHE Ne 4. OrnpeziesieHHe MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUH Ha
OCHOBaHHMHM YPaBHEHUS COCTOSHUS UJICaIbHOTO Ta3a. BrIuucienue cpeHe KWHETHYECKOH SHEprin
TETJIOBOTO ABM)KEHHSI MOJICKYJI 110 M3BECTHOM TeMIlepaType BemecTsa. Mi3Mepenne BIakHOCTH

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

CamocrosiTeJibHAsi padoTa 00y4arOUIUXCH
- PEeINTh 3a7a4M Ha PacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHON MacChl, C NCIIOJIb30BAaHIEM OCHOBHOTO
YpaBHEHHsI MOJIEKYJISIPHO-KHUHETHYECKOH TeopuH Ta30B, ypaBHeHNs1 Meneneesa-Knanelipona, csizn
Cpe):[Heﬁ KHHETHUYECKOI OHEPIruu Xa0TUYCCKOT'O ABMKCHUA MOJICKYJI U TEMIICPATYPHI; Ha
MCIIOIb30BaHKE TIEPBOTO 3aKOHA TEPMOJMHAMMKH; Ha pacueT paboThl raza B n300apHOM IMpoliecce;
KIIJ] TerioBBIX ABUTATENEIH;

WnauBuayaneHas paboTa 00ydJaromuxcs:

- COCTaBHUTH I/IH(I)OpMaHI/IOHHI)Ie TeMaTHYeCKHe albOOMBI: «Du3uka u JIMPUKaAY, «U3 HUCTOpUHN
busukmny», «MonekyspHas GU3HKay.




Pa3nen 3
OCHOBBI YTEKTPOTHHAMHUKH

Coaep:xkanue

(DIIeKTpOCTaTHKA

Brruncnenue cuil B3aUMOACHCTBUS TOUCUHBIX SJICKTPUUYECKUX 3apSIOB.

BrrunciieHue HanpsHKEHHOCTH U MOTEHLHAJA 3JIEKTPUUECKOTO OIS OJHOIO 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 LIETIeH C pa3IUYHBIM COSTUHEHHEM MTPOBOJHUKOB, pacueT Ux

mapaMeTpoB.

MarauTHoe moJje

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

DopMynupoBaHUE MpaBUiia JIEBOK PYKH AJISl OTIPEAEICHUS HapaBIeHUs CUIIbI AMIIEpPA.

BrrancieHue cuit, IeHCTBYIOMINX Ha TIPOBOIHUK C TOKOM B MATHUTHOM TI0JIe, OOBSICHEHNE TIPHHIIATIA

EHCTBUS 2JIEKTPOABUTATES.

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.

HaGmronenue xonebanuii 3Byuaniero teia. [IpuBeeHne 3HaueHUSI 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 TIepeaul 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 115 yuactka nenu. TemioBoe aeiicTBue
PIIEKTPOMAarHUTHOTO TOKa U 3akoH Jxoyns-JleHua.
IIpakTHyeckoe 3ansaTHE Ne 7 V3ydeHue nociie10BaTENILHOTO U NMApalIeIbHOTO COSTMHEHUS

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




CamMocTosiTe1bHast padoTa 00y4alouXCs

- PELIUTh 33Jjaud Ha 3aKOH COXPaHEHHs NIEKTPUUIECKOro 3apsaja 1 3akoH Kynona; 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
KoJieOaHHi

CBeTOBbIE BOJIHBI

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

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

HaOmonenue ¢oroanextpuueckoro a¢dexra. Pacuer MakcuMaabHOW KHHETHYECKOH YHEPIHN
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
CTaIlMOHAPHOTO COCTOsIHMA B Apyroe. OObsICHEHNE NPUHITHIA ASHCTBHS Ja3epa

IIpakTuyeckoe 3anaTHe Ne 9. ®oto3d ekt u KopnycKysIsIpHbIe cBoiicTBa cBeTa. CTpoeHHe aToma:
ru1aHeTapHas MoZeb U Moaenb bopa. CtpoeHue aToMHOTO sipa. PaanoakTHBHbBIC U3ITYyUYSHUS U UX
BOSHeﬁCTBHe Ha )XUBBIC OPIaHU3MBI.

IIpakTHyeckoe 3aHaTHe Ne 10 OnpeesieHie CKOPOCTH CBETA B Pa3IMYHBIX BEIIECTBAX MPU IOMOIIH
chepuIecKux JIHH3.

CamocTosiTe1bHast padoTa 00y4Yaronuxcs:
- pelNTh 3aJ]a4u Ha MPUMEHEHHEe (OPMYJI, CBI3BIBAIOIIMX JUIMHY BOJHBI C YACTOTOM C CKOPOCTHIO,
HEePHOJ] ¢ HUKIMYESCKON YaCTOTON; Ha IPUMEHEHHE 3aKOHOB MPETIOMIICHHS U OTPAXKEHHS CBETA;
- M3YYHTh HAy4HO-TIOIYJISIPHYIO JIUTEpaTypy 1o BomnpocaM: «bronornueckoe neiicTere
9JIEKTPOMAarHUTHBIX BOJHY.
VunuBuayansHas paboTa 00yJaromuxcs:
COCTaBUTH PeOYCHI, 3arafKH, KPOCCBOP/IBI, Iapasbl (110 )KENaHHIO) 10 pa3aemy:
«JIEKTPOANHAMUKAY.

Paszgen 5
JJIeMeHTHI KBAHTOBOH

Coaep:xkanue

du3rKa aTOMHOTO AApa U 9JICMCHTAPHBIX YaCTULL

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 HpaKTI/I‘{eCKOﬁ JCATCIBHOCTHU

CamMocTosiTe1bHast padoTa 00y4Yaronuxcs:

- pelmnTh 3a7a4 Ha NpUMeHeHne (hOpPMYJI, CBS3BIBAIOIINX YHEPIHIO U UMITYJILC (DOTOHA C YACTOTOM
COOTBETCTBYIOIICH CBETOBOW BOJIHBI; Ha BHIYMCIICHUE KPACHOW TpaHuLbl (oTOd(hdEeKTa 1 IHEprUun
(hOTO3IIEKTPOHOB HAa OCHOBE YpaBHEHH DHHIITEIHA; Ha ONPEACICHHIE MPOAYKTOB SIACPHBIX pEaKnnil
Ha OCHOBE 3aKOHOB COXPaHEHUS JJIEKTPUUECKOT0 3apsi/ia U MacCOBOTO YHCIA; HA PacueT
PHEPreTUYECKOTO BBIXO/A SACPHON PEaKIHH.

Yacrp 2. Xumus

Pasnea 1. O01as 1 HeopraHu4yeckasi XuMHsl

BBenenue

Tema 1.1
OcCHOBHBIE NOHATHS U
3aKOHbI XUMHH

Tema 1.2
Ilepuoanyecknii 3aK0H 1
Ilepuoanueckasi cucrema
XHMHYECKHX JIEMEHTOB

J.U. MenpaeneeBa.

Conep:xkanue

Beenenue.

XuMudeckas KapTUHAa MUpa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOU KapTuHbl Mupa. Poib xumuun
B *KH3HH COBPEMEHHOTO o011ecTBa. [IpuMeHeHNE TOCTHKEHUN COBPEMEHHON XUMHUU B TyMaHUTAPHON
cepe nesarenbHOCTH 001IecTBa. XUMHYECKOE COIepyKaHue yueOHOH TUCIUIUTHHBI
«EcTecTBo3HaHne» npu ocBoeHuu crerpanbHocTel CIIO corpanbHO-35KOHOMUYECKOTO U
CYMaHUTApHOTO Mpod e npodecCHOHATEHOTO 00pa30BaHHMS.

OCHOBHBIE MOHATHS U 3aKOHBI XHMUU

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

lemoncmpayuu

HabGop Moperneit aTOMOB 1 MOJICKYJI.

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

OTHOCHUTEIbHBIE aTOMHAs M MOJIeKyJsipHas Macchl. KommuecTBo Benectra. IlocTosHHAS
ABoranpo. MossipHast Macca. 3akoH ABoraapo. MosipHblii 00beM Ta30B.

KonnuecTBeHHbIE H3MEHEHHS B XUMUH KaK YaCTHBIM CITydail 3aKOHOB IepeXoa KOINIECTBEHHBIX
M3MEHEHUH B KauecTBeHHbIE. M.B. JIOMOHOCOB - «11€pBbIi pyCCKUN yHUBEpCUTET». MmocTpanyu
3aKOHA COXPAaHEHHs MacCHI BEIECTBRA.

Ilepuoauueckuii 3akoH u Ilepuoauueckas cuctema Xxumudeckux eMeHToB .M. Menneneena
OtkpeiTre 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 00y4alouXCs
[Ipumepnas memamuxa 6HeayOUumopHol Camocmoamenbhol pabomoi.

- M3yuenue cnienmansHON, yueOHOMI nuTepaTypsl, pecypcos MuTepHer, CMU 1o Bompocam TeMsl
- TemMaTuka NpaKTUYECKUX 3aJaHUM:

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

Poccuiickoit ®enepanuun,

«IleprnoandaeckoMy 3akoHy OyaylIee HE TPO3UT Pa3pyIICHHUEM. .. »
+  CocraBneHue IEKTPOHHBIX KOHPHUTYPAILIHA aTOMOB XUMHUYECKHUX HJIEMEHTOB.

Tema 1.3
Crpoenue Beuecrsa

Tema 1.4
Boxaa. PacTBopbl.

Coaep:xkanue

Ctpoenue BeniectBa. KoBaneHTHas CBA3b: HENOJsIpHas U noJsipHas. Mlonnas cBs3b. KaTnonsl u
aHMOHBL. MeTtannuueckas cBsi3b. BompopoiHas 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
arperaTHOr0 COCTOSIHUS B IPYroe.

lemoncmpayus

Du3nyecKue CBONCTBA BOJBL: IIOBEPXHOCTHOE HATSKEHUE, CMAUYUBaHUE.

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

CKOpOCTh peakiuu 1 (HakTopbl, OT KOTOPHIX OHA 3aBHCHT.

\lemoncmpayus

XHMMUYECKUE PEAKIIUU C BBLICICHUEM TEIUIOTHIL.

CaMocTosiTe1bHast padoTa 00y4Yarouuxcs:

[ IpumepHas memamuxa 6HeayOUmMopHoU CamocmosmenbHoll pabomoi.

- l3yuenue crienuanbHOM, yueOHOI aureparypsl, pecypcoB MuTeprer, CMU no BonpocaM TeMsbl
- TemaTHKa MPaKTUYECKUX 3aJaHUI:

+ CocraBlieHHE CTPYKTYPHBIX (OPMYIT MOJIEKYJIIPHBIX COCANHEHUH.

+ IloaroroBka pedepaToB U co31aHNE MYJIbTUMEIUHHBIX IPE3CHTAINH 110 TEMaM:

«PacTBOpBI BOKpYT Hacy,

«YcTpaHeHHe KECTKOCTH BOJIBI HA IPOMBIIIIIEHHBIX MPEATIPUATUAX.

» PenieHue 3a7a4 Ha HAX0XKJIEHUE MAacCOBOM J10JI PACTBOPEHHOI'O BELIECTBA.

» PemieHue 3a7a4 Ha CKOPOCTh XMMUUYECKON PEAKIIMU U CMEIIEHUE XUMHUECKOTO PaBHOBECHSI.
* BpinosnHeHue pacyéToB 110 YpaBHEHUSIM peakLuii, NPOTEKAIOLIUX B PACTBOPAX.
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.
[TonsTue o ruaponuse coneir. Cpena BOAHBIX PACTBOPOB COJIEH: KUCHast, HEUTpaibHasl, HIeJIOUHAS.
Bonopoansiit mokaszarens pH pactBopa.
Mertamrer. O0mue ¢pu3ndeckrne 1 XUMAIeCKHE CBOHCTBA METAIIOB.
Hewmertammsr. OOmiast xapakTepuCcTHKa TIABHBIX TOATPYII HEMETAJUIOB HA TIPUMEPE TaJIOTSHOB.
Baxuelye coeIMHEHUsI METAIJIOB U HEMETAJIJIOB B IPUPOJE U XO3SIIICTBEHHOM AESATEIbHOCTU
JeoBeKa.
lemoucmpayuu

B3anmMopelicTBre METaIOB ¢ HeMeTaJIaMHU (IIMHKA C Cepoii, ATFOMUHUS ¢ HOJJOM), pacTBOpaMH
KUCIIOT U IIEJI0YEeH.

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

B3aumopeiicTBre a30THON U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEBIO.

BoccraHoButeapHbIE CBOMCTBA METAJIIIOB.

IpakTnyeckoe 3anaTue Ne 11. Onpenenenue pH pactBopa cosneil.

IIpakTHuyeckoe 3anaTHe Ne 12, Penrenne skcrieprMEHTaNbHBIX 33/1a4 HA PaCIIO3HABAaHHE
HEOpPTaHMUECKUX BEIIECTB.

CamocrosiTeJibHAsI padoTa 00y4arOUIUXCH:
\[IpumepHas, memamuxa HeayOUmMopPHOU CamMoCmosimenbHol pabonbl:

- MsydyeHnne crienualibHOM, yaeOHoM muTepatypsl, pecypcoB MuTepretr, CMU 1o Bompocam TeMbl
- TemMaTuka NpaKTUYECKUX 3aJaHUI:

+  CocraByieHHE T€HETHYECKUX PSJIOB, KJIACCOB HEOPTaHUYECKUX COCTUHEHUIT

»  CocraBneHne ypaBHEHHH XUMHYECKUX PeaKkiMii B MOJICKYJIIPHON M HOHHOM (opmax

+  CocrapiieHHe ypaBHEHUH peakIUii THAPOIN3a COJIeH pa3IMUHBIX THIIOB

+  BrImonHeHne HHANBHAYAIFHOTO IPOEKTA

Paznen 2. Oprannyeckasi XuMus

Tema 2.1
Opranuyeckue coeJUHEHUSs

Conep:xkanue

OCHOBHBIE TTOJIOKEHUS TEOPUH CTPOCHUS OPTaHIMUYECKUX COCAMHEHMH. MHOT000pa3nue OpraHmIecKux
coenuHenui. [lonsTHEe U30MEpPHUH.
YrneBonoponsl. [IpenensHble 1 HenpeaeIbHBIC YTICBOAOPOABL. Peakius mormMepu3ariiy.
[IpupoaHble HCTOYHHUKH YTJIEBOAOPOJOB. YTJIEBOAOPO bl KAK OCHOBA MEKIYHAPOJHOTO
COTpYITHMYECTBA U BaKHEHIIHMI HCTOYHUK popMUpoBaHus Or0pkeTa PO.
Kucnopoaconepkamue opranndeckue BemecTsa. [IpeacTaBuTenu KHCIopoacoaepKamnx
OpraHUYeCKHUX COCTUHEHNI: METHUIIOBBIN M STHIIOBBIM CIIUPTHI, TIIULEPHH, YKCYCHas KHCIIOTA.
Kupsr kak cio>kHbIE 3GHPHL. YTIEBOMBL: TJIFOK03a, KpaxMal, [eJUTI0I03a.
A30TCoJIepIKalie OpraHunIecKrue COeAMHCHNS. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u
Oounoorudeckas QyHKIHS OSIIKOB.
\lemoncmpayuu

[omyueHne 3THIICHA U €r0 B3aUMOACHUCTBIE C pPACTBOPOM IIEPMaHTaHATa KaJusl, OpOMHO
BOZIOI.

KauectBennas peaKknys Ha IJIIMICPUH.




Tema 2.2
XuMHUS U JKH3Hb

[[BeTHBIE peakuuy OEIKOB.
[Tnactmaccel u BonokHa. [ToHsTHe 0 TIacTMaccax M XMMHYECKHUX BOJIOKHaX. HarypainbHble,
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. [TonydeHue u cBOMCTBAa MyPaBbUHON M YKCYCHOH KHCIIOTHI.

I[IpakTuueckoe 3ausiTue Ne 15. CBoiicTBa a30TCO/IEPKANTIX OPTraHMUECKUX BEIIECTB: aMUHOKHUCIIOT,
OCIIKOB.

IpaxTHyeckoe 3ansaTHe Ne 16. Pacnio3HaBaHue ru1acTMace ¥ BOJIOKOH.

IIpakTuyeckoe 3ansaTHe Ne 17. Peienne sSKCriepuMeHTANIBHBIX 32124 Ha HICHTU()HKAIHIO
OpPraHMYECKUX COEAUHEHUM.

CamMocTosiTe1bHast padoTa 00y4Yaronuxcs:
[IpuMepHas TeMaTHKa BHEAYTUTOPHOW CaMOCTOSATEIIEHOW paOOTHI:
- 3ydeHue crienualibHOM, yueOHol murepatypsl, pecypcos Mutepuer, CMI no Bonpocam TeMsl
- TemaTuka npakTUYECKHX 3aJaHUI:
* IloaroroBka cooOUIeHUH 110 TeMaM:
«Mcropust BOSBHUKHOBEHHUS U Pa3BUTHS OPraHUUECKON XUMUM,
«YTIeBOJBI U UX POJIb B )KUBOU NPUPOLIE,
«OKuppI Kak NpOAYKT MUTAHUS U XUMUUYECKOE ChIPbEY,
«CpencTBa rUrMeHbl Ha OCHOBE KUCIIOPOACOAEPKAILUX OPTaHUYECKUX COETMHEHUI.
«OxpaHa OKpYy>KaloIIeH cpesl OT XUMHUYECKOTO 3arpsA3HEHIS,
«HexBaTka npo10BOIBCTBUS KaK TI00abHAS 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 ypaBHEHHH NIPeBpaleHUN OPraHUYECKUX BELIECTB.
*  Pemenue pacuéTHbIX 3a1a4
» CocraBieHne CTpyKTYpHBIX (hOpMYJI aIKaHOB, AIKEHOB, AJIKWHOB, apEHOB, CITUPTOB, KAPOOHOBBIX

KHCJIOT, CJIOKHBIX 3(1)I/IpOB, aMHWHOB, aMHUHOKHCJIOT.
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Yactb 3. buoJsorns

Tema 1
Buonorus - COBOKYNHOCTH
JKMBOI1 npupojae. MeToabl HAY4YHOI0
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 XHU3HU.

JlemoHCcTpauuu
YpOBHU OpraHu3aluy KU3HU.
MeTo/1bl T03HAHUS KMBOU IIPUPOJIBL.

Tema 2 KieTka

Copep:xaHue

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

Ctpoenue knetok. [IpokaproTsl ¥ 3YKapHOTHI - HU3IINE U BBICIINE KJICTOYHbIE OPTaHU3MBI.
(OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3ykapuoT. Kinerounoe sapo. dyHkmu sapa:
XpaHeHHe, BOCIIPOU3BECHHUE U Mepeiada HaCIeACTBEHHONH HH(POPMAIIMH, PEryIIsHsI XUMHYECKOH
AKTHBHOCTH KJIeTKH. CTPYKTypa U pyHKIHUH XpOMOCOM. AyTOCOMBI U ITOJIOBBIC XPOMOCOMBI.

Broorndeckoe 3HaYCHNE XUMUUSCKUX 3JIEMEHTOB. Heopranmyeckue v opraHmYecKie BEmecTBa
KJICTKH. POITB BOJBI KaK pacTBOPHUTENS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH CpeAbl OpraHH3MOB.
YrneBozs! u Tumugp B Kiretke. CTpykTypa u Ononornieckune 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 - BO30yauTen NH()EKINOHHBIX 3200JIeBaHUIA; TOHATHE 00
oHKOBHpYycax. Bupyc ummyHonaedunuta yemoseka (BUY). Ipodunaktiuka BUY -undekimm.

JlemoHCcTpauuu

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
Opranusm

Conep:xkaHue

Opranusm - erHOE 11es10e. MHOTr0oOpa3ne 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.

O6IJlI/le MpCACTaBJICHUSA O HACJICACTBCHHOCTU U USMCHYUBOCTHU. I"eneTnueckas TCPMHUHOJIOTUA 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
TOCTIKEHIS, IEPCIICKTHBEI Pa3BUTHA.

becnonoe pazmuoxenue. [10y10Bo# npoliecc U MOJIO0BOE pa3MHOKEHHUE.
I[IpakTuyeckas: padora Ne 19 CpaBHeHHEe MHTO3a U Meiio3a.

IIpakTuyeckoe 3ansaTue Ne 20, 21

PeiieHne 21eMeHTapHbIX TeHETHYECKHX 3a1ad.

IIpakTuyeckas pa6ora Ne 22

['eHeTHUECKHE 3aKOHOMEPHOCTH M3MeHunBocTH. Kitaccuguxkanus hpopm nameH4nBocty. BinsiHue
MYTareHOB Ha OPraHU3M YeJIOBeKa.

JlemoHCcTpanuu

(OOMEH BeIecTB M NPEBPAILCHUS SHEPTUH B KIICTKE.

JleneHnne KIeTKu (MHTO3, MEH03).

CriocoOBI OECIIoNOro Pa3sMHOKEHHUS.

OII010TBOPEHNE Y PACTEHUH 1 )KUBOTHBIX.

MHuBHyalbHOE Pa3BUTHE OpraHU3Ma.

HacnencreenHsle 00JI€3HN YeIIOBEKA.

BrnusiHue ankoronn3Ma, HAPKOMaHHUH, KypeHHUs Ha HACIIeICTBEHHOCTb.
MyTtanuu.

MonanbukannoHHas U3MEHYNBOCTb.

LleHTpbl MHOTOOOPA3Ksi U IPOUCXOXKIECHHS KYJIbTYPHBIX PACTEHHUI.
VIckyccTBEHHBII 0TOOD.

ViccrienoBaHus B 001aCTH OHOTEXHOJIOTHH

Tema 4. Bug

Conep:xkaHue

(DBOJIFOLIMOHHAS TEOPHS H €€ POJIb B (POPMUPOBAHHU COBPEMEHHON €CTECTBCHHO-HAYYHOU KAPTHHBI
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
MJICKOTTUTAIOIINMH KUBOTHBIMH. DKOJIOTHYECKHE (haKTOPBI aHTPOIIOTeHE3a: YCIOKHEHHE
MOMYJIAIMOHHOM CTPYKTYPBI BUAA, H3TOTOBJICHHUE OPYIUI Tpyaa, HEPEX0o]] OT PAaCTUTEIBHOTO K
CMELTaHHOMY TUILY IMTAHUsI, UCIIOIb30BaHKe OTH:. [losBIeHNE MBICTUTENIBHON NEATEIPHOCTH U
wieHopa3aeabHOU peun. [IponcxoaeHue YenoBEYECKUX pac.

I[MpakTuyeckasi padora Ne 23
«Omnucanue ocobeil Buaa o Mop(hoI0rHIeCKOMY KPUTEPHIO»

/leMoHcTpauu

Kpurepun Buaa.

[lonynsanus — CTpyKTypHas €JUHMLA BUJA, CIUHULA IBOJIOLUY.
)leKyume CHJIbI 3BOJIFOIIUH.

BO3HUKHOBEHHE 1 MHOTO00pa3ue MpUCIIOCOOICHHH Y OPraHu3MOB.
Penkue u ncuesaroniyie BUIbL.

JIBrOKyLIME CUIIBI aHTPOIIOIEHE3a.

[IpoucxoxaeHre YeIoBeKa U YeI0BEUYECKHUX pac.

Tema 5
IKocHucTEMA

Conep:xkanue

[IpenMet U 3a1a4n IKOJIOTHH: YUCHHE 00 SKOIOTHYECKHX (pakTopax, ydeHne 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. Yuenue B.W. Bepnanckoro o 6uocdepe. Ponb sxuBbix
oprann3mMoB B 6uocdepe. buomacca. bronoruueckuii KpyroBopot ( Ha MpuUMepe KPyroBopoTa
yraepona). OCHOBHBIE HAIIPpaBICHUS BO3ICHCTBHS YelloBeka Ha Onocdepy. Tpancopmanms
€CTECTBCHHBIX KOJOTHYCCKIX CHCTEM.

JlemoHCcTpanuu

OKkostorndeckre GpakTopbl U UX BIMSHUE HA OPTaHU3MBI.

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

KpyroBopot yriiepoaa B 6uocdepe.

3anoBeTHUKHU U 3aKa3HUKHU Poccuu.

IMpakTuyeckoe 3anaTue Ne 24
«PelteHne SKOIOrMYECKUX 3a1a9»

Dkosiornyeckne GakTopbl, 0COOEHHOCTH MX BO3AEHCTBHUS. JKOJOTHYECKasi 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. Kierounoe s1iipo ¥ ero hyHKIHH.

3. Bupycsl - Bo30yqurenn nHGEKIMOHHBIX 3a00JIeBaHuif; TOHATHE 00 OHKO BHpycax. Bupyc
nmmyHoneunura genoseka (BUY). Ipopunakruka BUY-undexum.

4. OII0A0TBOPEHHE, €ro OHOJIOrMYECKOe 3HAYCHHUE.

5. HaciienctBenHble 60ne3HH YenoBeKa, UX MPUYMHBI U podunakTuka. COBpeMeHHbIE
[IPE/ICTAaBIICHUS O TEHE U TeHOME.

6. [IpuarHBI BEIMUPAHHS BHIIOB. Brojorndeckuii nporpecc n OMOJIOTHYECKUN perpecc.

7. buocdepa - rmobanpHas skocucteMa. Yuenne B.U. Bepranckoro o 6nochepe. Poib KUBBIX
oprann3MoB B 6nocdepe. bromacca. buonormyueckuii KpyroBopot (Ha mpuMepe KpyroBopora
yraepona). OCHOBHBIC HAIIPpaBICHUS BO3ICHCTBHS YelloBeka Ha Onocdepy. Tpanchopmanms
€CTECTBCHHBIX KOJOTHYCCKIX CHCTEM.

JIuddepeHnipoBaHHbIi 3a4eT

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
aucuumimHaM B ObC,  cnal-neKnusaMH, JEMOHCTPAMOHHBIM 3KPAaHOM, MYJbTUMEIUWHBIM
BUJICONIPOCKTOPOM, aBTOMATU3UPOBAHHBIM Pa0OYMM MECTOM MPEMOAaBaTeNsi ¢ MPOrPaMMHBIM
obOecrieueHreM, JOCTynmoM K ceTd Internet. OcHaimieH HOporpaMMHBIM — 00€CIIEYEHHEM:

JIuueH3MOHHBIM:  onepanuMoHHOW  cucremod  Windows;  oducHbIMH  TporpamMMamu
MicrosoftOffice.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHusl.

IlepeyeHb yueOHBIX U3IaHUI, HHTEPHET-PECYPCOB, TONOJHUTEIbHOH JUTEPATYPHI

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:

KnoPyc, 2016. — 288 ¢. — Jlyist 6akamaBpoB. https:// www.book.ru/book/91680010

NHuTtepHeT-pecypcesl

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

www.interneturok.ru («Bumeoypoku 1o mpeaMeTam mKoIbHON MPOrpaMMbI»).

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 MO0 XUMHH).

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

WWW.hij.ru (xypHas «XuMHS ¥ KH3HBY).

www.biology.asvu.ru (Bcst Ouomorust. CoBpeMeHHast OHOJIOTHS, CTaThbH, HOBOCTH,
oubmuoreka). www.window.edu.ru/window (EnuHoe oOKHO nocTyma K 00Opa3oBaTeIbHBIM
pecypcam MHTepHeTa 10 OMONIOTHN).

3.3. [IporpaMmMa HCHO/Ib30BAHUSI AKTHBHBIX M MHTEPAKTHBHBIX ()OPM M MeETO10B
00y4eHHs B MpenoJaBaHuM JUCHUILINHBI «EcTecTBo3HaHMe)

Tembl 3ansATHI Buabl akTUBHBIX U HHTEPAKTHUBHBIX (hopM 1
METO/10B 00y4eHUs

Yacte 1. Dusuka

Pasnen 1. Mexannka YpOK-ceMHUHap; paboTa MHOTOYPOBHEBBIX
3aJa4. YpOK-BUKTOpUHA; paboTa B MaJIbIxX
rpynmnax.

Paznen 3. OCHOBBI 2J1€KTPOAMHAMUKHI paboTa B MaJbIX TpyMIax; 00CyKICHHE

oKJIama
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Paznen 5. DnemMeHThl KBaHTOBOUM (DU3HKH

YPOK - CEMUHAp; PEIICHUE SKCIEPUMEHTAIBHBIX
3aj1a4; paboTa B MAJIbIX TPyMIax.

Yactp 2

. XumMus

Tema 1.3 CrpoeHue BeniecTa

Tema 1.4 Bona. PactBopsl

mabGopaTopHas pabota B popMe UTPHI-
paccnenoBanus «Heopranndeckue
COCAMHEHUS; PEIICHUE SKCIIEPUMEHTAIbHBIX
3aga4; paboTa B MaJIbIX IPyMIax.

Tema 1.5 Heopranmyeckue coefuHEHUS

CEeMHHAp; aHAJIU3 KOHKPETHBIX CUTYaIHil.

Tema 2.1 Opranuueckue COeIMHEHUS

Tema 2.2 XUMHUA U )KU3HB

mabopatopHasi pabota B popme Urpbl-
paccnenoBanusi «OpraHuYecKHe COSANHECHUS;
peLICHUE SKCIICPUMEHTAIBHBIX 3a1a4; paboTa B
MaJIbIX FPYIITax.

Yacte 3. buojgorus

Pa3nen 1 Tema Knerka

paboTa B MallbIX TpYIINax Ha MPaKTUYECKOM
3aHATUM M TIPU BBINOJHEHUH JaOOpaTOPHBIX
paboT; ypoK-ceMuHap.

Pasxen 1 Tema Knerka

DJIIEMEHTHI HUCCIIeIOBATEIBCKON NEATCILHOCTH

Paznen 2 Tema Opranusm

[IpakTuueckas pabota B popMe Urphbl

Pasznen 2 Tema Opranusm

Ypok-koHpepeHuus

Pasnen 3 Tema Bun

Pabota B ManbIx rpynnax

Paznen 4 Tema DkxocucremMa

TBOpYeckuit OTYET

4. KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHHUA JTUCIIUITJIMHbI
KoHTpob M oOlEHKa pe3yJbTaTOB OCBOCHHUSA JUCLUIUIMHBI  OCYIIECTBISAETCA
npernojiaBaTeseM B IpoLecce MPOBEIEHHs MPAKTUYECKUX 3aHATUH M J1abOpaTOpHBIX pPadoT,
TECTUPOBAHUS, @ TAKXKE BBINOJIHEHUS OOY4arOIIMMUCS WHAUBUAYAJIbHBIX 33JaHUN, MPOEKTOB,

HUCCIIEIOBAaHUM.

Pe3ysabTaThl 00yueHHns (0OCBOEHHbIE YMEHUsl, YCBOCHHbIE

(DOpMI)I H METOAbI KOHTPOJIA

3HAHUA)
U OLICHKH pPe3yJibTaTOB
o0yueHust
1 2

YMeHnus:

- IPMBOAUTH MPUMEPHI IKCIIEPUMEHTOB M (MJIH) HAGII0IeHN i, BHeayTuTOpHAS
000CHOBBIBAIOIIMX: CYIIECTBOBAHHUE AIEKTPOMArHUTHOTO MO
11 B3aUMOCBSI3b JIEKTPUUECKOTO ¥ MATHUTHOTO TI0JICH, BOJTHOBBIC

. VHIMBHU1yaJIbHBIC
1 KOPIYCKYJISIpHBIE CBOMCTBA CBETA, HEOOPATUMOCTD TETJIOBBIX
IPOIIECCOB, 3aBHCHMOCTh CBOHCTB BEIIECTBA OT CTPYKTYPHI SalaHm
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT BBIIIOJTHCHHC
TEMIIEpaTyphl U KaTaJu3aToOPOB, KIETOYHOE CTPOCHUE )KUBBIX YIIpaXHEHUH
opranusmos, poas JIHK kak HocuTens HacnencTBEHHON JIMKTaHTHI
H(popMaLuy, 3Bon}0umou>1<n30171 TPUPOJIbI, PEBPAIICHUS eCTHI
DHEPIUU U BEPOSTHOCTHBIA XapaKTep MPOLECCOB B )KUBOU U
HEXUBOW MTPUPOJE, B3AUMOCBSI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BIIMSHUE JI€ATEIHOCTH YEJI0OBEKA Ha DKOCUCTEMBI; JICCIIEIOBAHMS TIPOBEICHNE

- O0BSICHATH NPUKJIATHOE 3HAYEHHE BAKHEHIIINX peaxiuii

camocCTosITeNIbHas paboTa




MOCTH KEHHUI B 00J1aCTH eCTECTBEHHBIX HAYK U1 pa3BUTHUA HaATUCAHME COO6m€HHﬁ.
OHCPI'CTUKHU, TPAHCIIOPTA U CPCACTB CBA3U, MOJIYUCHUA

> BBITIOJIHCHUEC
CHHTETUYECKUX MAaTEPHAJIOB C 3aJaHHBIMU CBOHCTBAMH, y
N YIIPaKHEHUH
CO3JaHus 6HOTCXHOHOFI/II/I, JICUCHUA I/IH(I)CKL[I/IOHHBIX
3a00JI€BAHMI, OXPAHBI OKPYKAIOIIEH CPEIbI; ANKTAHTBI
TCCThI

= BBIABHUIAaTb 'HNOTE3bI U MMpeAjJaratb NyTH UX NIPOBEPKH,

eJ1aTh BBIBOABI HA OCHOBE DKCIICPUMEHTAJILHBIX JaHHBIX, HanucaHue peeparos
[Ipe/ICTaBJICHHBIX B BHJIE TpaduKa, TaOIUIbI WM JUarpaMMBbl;

- padoTaTh ¢ ecTeCTBEHHO-HAY4YHOI MHopManuei,
conepxarieiics B coodmenusx CMU, natepHeT- pecypcax,
Hay4HO-IIOIYJIIPHOM JINTEepaType: BIaJETh METOLAMHU IIOUCKA,
BBIJIEJISITH CMBICIIOBYKO OCHOBY U OIIEHUBATh JOCTOBEPHOCTh
MH(pOpMaIUU

- HCHOJb30BATH NPHOOPETEHHbICe 3HAHUS W YMEHHS B
MPaKTHYEeCKOM AeATeJbHOCTH U MOBCEIHEBHOM KM3HHU JIJIS:

- OLICHKHU BJIMSIHUSL HA OPTaHM3M YE€JIOBEKA JIEKTPOMArHUTHBIX
BOJIH M paJIMOaKTUBHBIX U3JTy4YEHUH;

- DHepProcOepeKeHHs;

- 0€30IacCHOTO HMCHOJIL30BaHUS MAaTCpUaJIOB W XHUMHYCCKHX
BCIICCTB B 6I>ITy;

- TpoUIAKTUKA MH(EKIMOHHBIX 3a00JeBaHuH,
HUKOTHHOBOH, QJIKOTOJILHOI W HAPKOTHYECKOI 3aBUCUMOCTEHA;

- OCO3HAHHBIX JIMYHBIX JCUCTBUU IO OXpaHE OKPYKAOLIEH

'YcBOEGHHDBIE 3HAHMSA:

3HATH/TIOHUMATh TCCTHUPOBAHUC

- CMBIC] TMOHATHIH: €CTECTBEHHO-HAYYHBI METOJ TO3HAHMs,|  3allUTa JaOOPAaTOPHBIX
DIIEKTPOMArHUTHOE II0JIE, DJJIEKTPOMArHUTHBIE BOJIHBI, KBaHT, paboT M MPaKTHIECKUX
XUMHAYECKas peakiusi, MaKpOMOJIeKyna, OelloK, KaTalu3aTop, 3aHSTHH,

dbepment, kietka, aupdepennmanms kierok, JHK, Bupyc,| 3ammra
Ouojorudeckas  3BOJNIOLHUA, OuopasHooOpasue, opranusMm,  TBOPYCCKHUX
MTOMYJISIIIHS, SKOCUCTeMa, Ornocdepa, caMoOpraHu3aIus; HHIUBUIYAJIbHBIX
BKJIa/l BeJINKHX Y4YeHbIX B ((OPMUPOBAHUE COBPEMEHHOM 3a1aHUI
€CTECTBEHHO-HAyYHON KapTUHBI MUPA;

WToroBslii KOHTPOJIb 3HAHUM - AU PEPEHIINPOBAHHBIN 3a4eT

[Ipumenenne GanIbHO-PEHTHHIOBONM CUCTEMBI OOYUYEHHsI 7Sl OLICHKH YCIIEBAEMOCTH I10
JUCITUITIINHE.

MakcuManpHass CyMMa  PEHTHHTOBBIX  OalyIoOB MO  y4eOHOW  JUCHUIUIMHE,
3aKaHYUBAIOIICHUCS YK3aMEHOM, TI0 PE3YJIbTaTaM MPOMEXKYTOUYHBIX ITANOB KOHTPOJISI B CEMECTPE
cocraBnsier 70. J[ims nmomycka K coade dK3aMeHa cymMMma OaiioB, HaOpaHHas O0y4aromiumcs,
JoJDKHA OBITH HE MeHee 60 0amioB.

MaxkcuManbHOE KONMYECTBO OalljioB, KOTOPOE COOTBETCTBYET IIOJIHOMY OCBOCHHIO
}IaHHOI\/’I JUCHUIUIMHBI B CEMECTPE B CyMME I10 BCEM ANUCHUIINIMHAPHBIM MOIAYJISIM, COCTABJIACT
100.

Pacnipenenenne 6amioB mo TeMaTHYECKUM OJTOKaM JUCITUTITMHBI

HOMep TEeMaTUYECKOTo OJI0Ka

B
U6l KOHTPOJIA 1 >

Texymmii pedTHHT- ‘ min X 22 22




KOHTPOJIb max Y 26 26
PyGesKHBIH pEUTHHT- min Z 8 8
KOHTPOJIb max U 9 9
Petitunr mo min X+Z 30 30
TEMaTUIECKOMY OJIOKY max Y+U 35 35
CyMMapHbIf pelTHHT min 60 60 60
10 TUCUUIUINHE max 100 100 100

B TedeHue Tekymero m pyoOEKHOTO KOHTPOJIS, T.. 33 CEMECTpP OOYJarOIIUHCS MOXET
HaOpath MakcumanbHo 70 ©OamioB. OctampHbie 30 OamIoB MOXKET HaOpaTh B TEPUO
NPOBE/ICHUS POMEKYTOYHOH aTTECTAIUH.

Conepxanue 1-ro Temaruueckoro Onoka: Yacte 1. @usuka, Yacts 2. Xumus: OOmas u
HEOpraHNYecKasi XUMUsI.

Bupn yueOnbix nopydyenuii |MuHuMmanbHoe |MakcuMaiabHOE

Bun xonTposns U popMa OTYETHOCTU WIIM | KOJIMYECTBO konuyectBo  |[Ipumeuanue
KOHTPOJIS 0aoB 6au10B
ITocemenne 3aHATHIA, 7 8
BEJICHUE KOHCIEKTa
Brimonnenue

Texymuit . 5 5

S CaMOCTOSITEJIbHOM pabOThI

PEUTHHT-KOHTPOIb
Pabota Ha npakTUyecKux 3 5
3aHATHUIX
Ornpoc B Hayvase 3aHsITHs 7 8

PyGexubrii

Y9 TectupoBanue 8 9
PEUTHHT-KOHTPOITh
NTOI'O 30 35

Conepxkanme 2-Tro temarudeckoro Ojoka: Yacte 2. Xumusa: OpraHudeckas XHMHUS,
Yacts 3 buonorus

Bun yuebnbix nopydenuii 1 |MunumanbHoe |MakcumanbHOE

Bun konTpons (hopMa OTYETHOCTHU WU KOJIMYECTBO KOJIMYECTBO [Ipumeuanue
KOHTPOJIS 6amioB 0amioB
Ilocemenne 3aHATHI, 7 8
BEJICHUE KOHCIIEKTA

. . Beinonnenue

Texymuit pedTuHr- . 5 5
CaMOCTOSITENIbHON pabOTHI

KOHTPOJIb
Pabora Ha mpakTHYECKUX 3 5
3aHATUSAX
Ormpoc B Hauase 3aHATH 7 8

PyGexHbIit

o TectupoBanue 8 9
PEUTHHT-KOHTPOJIb
NTOI'O 30 35

TecToBbIe 3a1aHUs OLIEHUBAIOTCA IO S-0aJILHON CHCTEME.

[lepecuer 6ayuIOB B TPAIUITMOHHBIC OIEHKH 3a KOHTPOJIbHBIC TOUKH

bael Ha 1aTy KOHTPOJIBHOM TOUKU OneHka
>90 % oT MakCHUMaJIbHOM CyMMBbI OaJIJIOB Ha 5)
naty KT
Ot 70 % 1o 89 % OoT MaKCMMaTbHON CyMMBI 4
6ayutoB Ha gaty KT
Ot 60 % 110 69 % OT MaKCUMAIBHOH CYMMBI 3
6ayutoB Ha gaty KT




<60 % ot MakcUMaJIbHOU CyMMBbI OAJJIOB Ha 2

naty KT

bannsHbIe OLIEHKH 1)1 TpuéMa dK3aMeHa
ComnocraBneHue MIKaIbl CUCTEMBI OAJUIOB C OIICHKAMH TPAIUIIMOHHOHN IIKAJIBI

Tpaguuuo
HHas
IKajia

Ikana
OayIoB

Onucanue OleHOK

O1inyHo

30

Omauuno. TeopeTrueckoe coaep:kaHHE ydeOHOro Kypca, MpeaMeTa,
JAUCHUIIIINHBI, MOI[y.HH OCBOCHO ITOJIHOCTBIO. C(bOpMI/IpOBaHHBIe 3HAHUA
U YMEHHS TO3BOJISIIOT CTYAEHTY BBIpaXKaTh COOCTBEHHOE MHEHHE IT0
BOIIPOCY, JUCKYTUPOBATh B paMKaxX MEXIUCUUIUIMHAPHON B3aUMOCBS3U
9K3aMEHYEeMOro y4eOHOro Kypca, MpeaMeTa, JUCIHUILIAHBI, MOJIYJIS.
HeoOxoauMbie mpakTU4ecKue HaBBIKM pabOTbl ¢ OCBOCHHBIM
MaTtepuaioM chopMupoBaHbl. Bce mpeaycMOTpeHHBIE —paboueit
nporpaMMoil  y4eOHBbIE 3a/JlaHMsl  BBINOJHEHBI CBOEBPEMEHHO U
KauecTBeHHO. KauecTBO BBIMOMHEHHS YYeOHBIX 3aJaHHil OIECHEHO
qUCIIOM 0aioB, He MeHee 60 OauIoB.

QOueHn
XOPOIIIO

Xopomo

15

Ouenv  xopowo. Teopernyeckoe coaepkaHue ydeOHOro Kypcea,
IpeIMeTa, JUCIUIUINHBI, MOZYJIS OCBOEHO ITOJIHOCTBIO.
CdopmupoBaHHbIe 3HAHUS U YMEHHUS MO3BOJIAIOT CTYICHTY BBIPAXKaTb
COOCTBEHHOE€ MHEHHE 10 Bompocy. HeoOXoauMble TNpaKTHUECKUE
HaBBIKK  pabOTBl C OCBOGHHBIM  MAaT€pUAJIOM B  OCHOBHOM
chopmupoBanbl. Bce mpemycmMoTpeHHBIE pabouell  TIporpamMMmoit
yuyeOHbIe 3aJaHusl BBINOJHEHBI CBOEBPEMEHHO M  KAa4E€CTBEHHO.
KauecTBO BbINOIHEHMS yUeOHBIX 3aJaHUIl OLIECHEHO YHMCIIOM 0aljIoB, HE
MeHee 60 6aos.

10

Xopowo. Teoperndeckoe cojepkaHne y4eOHOro Kypca, IpeaMmeTa,
JTUCIUILTAHBI, MOJYJISl OCBOCHO MOTHOCTHI0. C(HOpMUPOBAHHBIE 3HAHUS
U yMEHHUSA TO3BOJISIOT CTYIEGHTY B I1IE€JIOM PAaCKPBITh BOIPOC.
HeoOxonuMble mpakTUYeckue HaBBIKM pabOTBI C  OCBOEHHBIM
MaTepHuajoM B OCHOBHOM Cc(hOpMHpOBaHBL. Bce mpemycMOTpeHHBIE
paboueii mporpaMmoii yueOHbIE 3a/laHUsl BHITIOJHEHBI CBOEBPEMEHHO U
KadyecTBeHHO. KadecTBO BBITTONIHEHUSI Y4YEOHBIX 3alaHUM OIEHEHO
yycaoM 0auioB, He MeHee 60 OaioB.

Ynosners
OpUTENbH
0

Yoosenemsopumenvno. TeopeTudeckoe coaepkaHue y4eOHOro Kypca,
npeaMeTa, TUCIUIUIMHBI, MOJYJII OCBOGHO YaCTHYHO, HO MpOoOenbl He
HOCSIT CYIIECTBEHHOT0 XapakTepa ChopMHUpOBaHHBIE 3HAHUS U YMEHUS
MO3BOJISIIOT CTYACHTY PAacKpbITh BONpOC dYacTuyHO. Heobxomumeie
MPAKTUYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
c(hOpMHUPOBAHBI. BonpmmHcTBO MPeAyCMOTPEHHBIX paboueii
porpaMMoOi y4eOHBIX 3aJaHWUN BBHITIOJHEHO, HEKOTOPBIC W3 3aaHUil
conepkat ommoOku. KauecTBo BBIMTOMHEHUS! YI€OHBIX 3a/IaHUN OLIEHEHO
qKrCcaoM 0annoB, He MeHee 60 0aIoB.

Ilocpeocmeenno. TeopeTudeckoe cojaepkaHue y4eOHOro Kypcea,
mpeaMeTa, JUCHUIUIMHBI, MOJIYJIS OCBOSCHO YacTHYHO, WMEIOTCS
npoGenbl. ChopMUPOBAHHBIE 3HAHUS M YMEHUS TO3BOJIIOT CTYACHTY
PacKphITh BOMPOC YaCTUYHO. HeoOXoawmple TpPaKTHUSCKHE HABBIKU
paboTel C OCBOCHHBIM MaTE€pHAIOM YacTHYHO C(HOPMHPOBAHBIL.
[TonoBuHa TpeAyCMOTPEHHBIX pabouel MporpaMMon y4eOHBIX 3adaHui
BBITIONTHEHA, 3aJaHusi cojepkaT omuOku. KauecTBO BBINMOTHEHUS
y4eOHBIX 3aJJaHU OIICHEHO YMCIIOM 0auioB, HEe MeHee 60 6aioB.




0 Heyoosnemeopumenvno. TeopeTnueckoe coaepxkaHue ydeOHOro Kypca,
npeamMeTa, JUCLUMIUIMHBI, MOJYJiE OCBOGHO MeHee ueMm Ha S0
npoueHToB. CQOopMUpOBaHHBIE 3HAHHWA U YMEHHUS HE IMO3BOJISIOT
CTYJIEHTY packpbiThb Bompoc. HeoOxouMble MpakTUUECKHE HABBIKU
paboThl C OCBOEHHBIM MaTepuaioM He copMUpOBaHbl. boinbias yacTb
MPENyCMOTPEHHBIX pabouell mporpamMmol Yy4eOHBIX 3aJaHWii  HE
BbINoNHeHa. KadecTBO BBIMONHEHHS Y4E€OHBIX 3aJaHUNl  OLIEHEHO
grciioM 6amtoB Mmeree 60 6ayoB.

[lepecyer cymMMBbl 6AJUIOB B TPAJIUIIMOHHYIO OLIEHKY

TpaaunnoHHas OlleHKa Hrorosas cymma 0aJijioB, yIUTHIBACT YCIEITHO
CIAHHBIN dK3aMEH
5, OTJIMYHO, 3a4TEHO 90 - 100
4, X0poI1110, 3a4TEHO 85— 89
75— 84
70-74
3, yIOBJIETBOPHUTEIBHO, 3a4TCHO 65 — 69
60 — 64
2, HEy1OBJIIETBOPUTEIILHO, Huxe 60 Gannos
HE 3aYTCHO




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




