AHHOTALUSA
b/[.08 Ecmecmeosnanue
1. O6sn1acTe npuMeHeHUs1 pado4eil MPOrpaMMbl

PabGouast mporpamma 001e00pa30BATENTFHON JAUCIIUIUIMHBI SBJISETCS YaCThIO OCHOBHOM
obpazoBarenbHON Mporpammbl B cooTBeTcTBHU ¢ ®I'OC mns cnienmansHOCTH . 40.02.01 IIpaso u
opeanuzayusi  coyuanviozo obecnevenus (ykpynuéunas rpynna croeruansHocteit  40.00.00
FOpucnpyoenyus), nns oOyqaronmxcs oyHou GopMbl 00ydeHUSI.

Pabouas mporpamma paspaborana B coorBeTcTBUM ¢ PI'OC cpeanero obmero oOpazoBaHus,
C ydeToM TpUMEpHOH  Tporpammbl  0OIEOOpa3oBaTeNbHONW  Y4eOHOW  TUCIUTLIN HBI
«EcrecTtBo3Hanue», pekomeHaoBanHo OI'AY «DenepabHBIN HHCTUTYT Pa3BUTUS 00pa30BaHUD)
B KauecTBE MPHUMEPHON MporpaMMmbl JJs peaju3allud OCHOBHON  MpogecCHOHAIBHON
oOpazoBarensHOi Tiporpammbl CIIO Ha 06a3e OCHOBHOrO OOIIETO OOpa3oBaHHS C IMOTydECHUEM
cpennero obmero oopazoBanus (Ilpotokon Ne 3 ot «21» uromns 2015 ).

2. Mecro yueOHOM TUCHMILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe IbHON NPOrpaMMbl

Vueonas mucuunnunHa BJI.08. «EctectBo3Hanme» u3ydaercss B 00IIe00pa3oBaTeIbHOM
nukine ydeOHoro muaHa OIIOIT CIIO na 6a3e ocHOBHOro 00Iero o0pazoBaHUs C MOJy4EHUEM
cpennero obmero oopazoBanus (IMTICC3).

3. Ilnanupyembie pe3yabTaThbl 0CBOEHUS AMCUMILINHBI:

1.3.1. OcBoeHue copepxkaHusl YAIeOHON AUCIUILUIMHBI 00ECIIEYMBACT JOCTHIKCHHE O00YJIarOIIMUCS
CIEYIOIMX PE3YJIbTaTOB:

JIMYHOCTHBIX

e YCTOWYUBBIA HMHTEpPEC K HCTOPHUU M JIOCTHIKEHUSIM B 00JAacCTH E€CTECTBEHHBIX HAyK, YYBCTBO
TOPAOCTH 32 POCCUMCKUE ECTECTBEHHBIE HAYKH;

e TOTOBHOCTh K TMPOJODKEHHIO OOpa30BaHMS, MOBBIIIEHUIO KBadU(UKAIUK B H30paHHON
npodeccruoHanbHON NESTETbHOCTH C UCIOJIB30BAHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTHBHOE OCO3HAHHE 3HAYUMOCTH KOMIIETCHIIUH B O0OJACTH €CTECTBEHHBIX HAyK s
YyelloBeKa M OO0IIeCTBa, YMEHHUE HCIOJIb30BAaTh TEXHOJIOTUYECKUE JTOCTHXKEHUS B 00JacTH (DU3UKH,
XUMUH, OMOJIOTHHU NJIsl TOBBIIICHUSI COOCTBEHHOTO HHTEJIEKTYaJlbHOTO Pa3BUTHUS B BBIOpAHHOM
npodeccroHanbHON IESITETLHOCTH,

e yYMEHHE MPOaHAIU3UPOBATh TEXHOTEHHBIE MOCIEACTBUS JUIsl OKpYXaloIel cpeabl, ObITOBOW U
MPOM3BOJICTBEHHOU JIEATEIbHOCTH YEJIOBEKA;

e TOTOBHOCTh CAaMOCTOSITEIEHO JIOOBIBaTH HOBBIC JIsi CE0si €CTECTBEHHOHAyYHBIC 3HAHUS C
M CIIOJIb30BAHUEM JUISl 3TOTO JOCTYMHBIX HCTOYHUKOB MH(MOPMAIIUH;

e YMEHHE YIPABJIATH CBOEHU IMMO3HABATENbHOW JESATEIbHOCTHIO, MPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIICKTYaAIbHOTO Pa3BUTHS;

e yYMEHHE BBICTpaMBaTh KOHCTPYKTHMBHBIE B3aUMOOTHOIICHHS B KOMaHJIE O PELICHUI0 OOIMX
3a1a4 B 001aCTH €CTECTBO3HAHUS,

MeTanpeJaMeTHbIX:

e OBJIAJICHWE YMEHUSIMHU ¥ HaBBIKAMU PA3TUYHBIX BHUJIOB IO3HABATENHLHOM IESITEIBHOCTH IS
M3YUEHHS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

e TMPUMEHEHUE OCHOBHBIX METOJOB TO3HAHWsS (HAOMIONEHUS, HAYYHOTO OHKCIEPUMEHTA) s
U3Y4CHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HHUKAET
HEOOXOAMMOCTb CTAJIIKUBATHCS B MpodeccHoHanbHOi cdepe;

e YMEHHE ONPEACIIATH eI U 3a/1a4 JEATEIbHOCTH, BRIOMPATh CPEJICTBA IS UX JOCTHIKEHUS HA
MIPaKTHKE;

e YMEHHME HCHOJb30BATh PA3IMYHBIE MCTOUHUKUA JUIsI TOJIYYEHUS] €CTECTBEHHOHAYYHOMU
WHGPOPMAIIMU U OLICHUBATh €€ JOCTOBEPHOCTD IS TOCTH)KCHU S TTOCTABIICHHBIX IIEJICH U 3a7a4;
npeIMe THBIX:

e CchOpPMUPOBAHHOCTH MPEICTABICHUN O I[ETOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHE
MUpa, MPUPOJIE KaK eIMHON 1IeIOCTHONW CHCTEME, B3aMMOCBS3M YelOBEKa, MPUPOAbI U OOIecTBa,
MPOCTPAHCTBEHHO-BPEMEHHHI X Maciradax BeenenHoi;



e BJIAJICHWE 3HAHUSAMH O HauboJee BAXKHBIX OTKPBITHSAX W JOCTH)KCHHSAX B 00JacTH
€CTECTBO3HAHUS, MOBJIUSABIIMX Ha SBOJIIOIMIO MPEJICTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

e CchOpPMUPOBAHHOCTH YMEHUS NPUMEHATh €CTECTBEHHOHAYYHbIE 3HAHUS [UI1 OOBSCHEHUS
OKPYKAIOIIMX SIBIICHUM, COXPaHEHHUsS 30POBbs, 0OecredeHus: 0e30MaCHOCTU JKU3HEACATEIIbHOCTH,
OEpeKHOT0 OTHOIICHUS K MPHUPOJIE, PAIIMOHATHLHOTO MPUPOIOIOIB30BAHMS, a TAKKE BHITTOJTHEHUS
POJIM TPAaMOTHOTO TTOTPEOUTENS,

e ChOPMUPOBAHHOCTH MPEACTABICHUA O HAYYHOM METOJE TO3HAHUS MPHUPOIBI H CPEICTBAX
M3Y4CHHS MeraMupa, MakpoMHUpa M MHUKPOMHPA; BJQJCHHE NPHEMaMU €CTECTBEHHOHAYYHBIX
HaOII0/IEHU I, OMBITOB, UCCIIEIOBAHUN U OIEHKU JJOCTOBEPHOCTHU MOIYYCHHBIX PE3YIIbTATOB;

e BJIQJICHUE TOHATHUHHBIM amNlapaToOM €CTECTBEHHBIX HAayK, IO3BOJSIONMM I103HABATh MU,
y4acCTBOBAaTh B JHMCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIIOJIB30BATh PA3IUYHBIC
UCTOYHUKA UHQOpPMAIMU [JIs TOATOTOBKHM COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTBHCS K
coobmenusivm CMU, conepkammm HaydHYIO HWHGOPMAIUIO;

e c(opMUPOBAHHOCTh YMEHUI MOHUMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUSI JIJISI KXKJI0TO
YeloBeKa HE3aBHCHMO OT €ro NmpoQecCHOHATbHOW NEsITeIBbHOCTH, pa3audarh (aKThl M OIEHKH,
CpPaBHHMBATh OILIEHOYHBIE BBIBOJBI, BUJCTh UX CBS3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C
ONpEJICTICHHON CUCTEMOM IIEHHOCTEH.



4. CTPYKTYPA U COAEP KAHUE JUCHUILIINHBI

4.1 O0beM IMCHUILVIMHBI M BHABI Y4eOHOH padoThl

Ounas ¢popma o0yueHust

Buo yueonoit pabomot Oovem uacoe

MakcumasibHasi yueOHasi Harpy3ka (Bcero) 103
Oos3aTeIbHAsE ayIMTOPHAs y4eOHasi Harpy3Ka (Bcero) 72

B TOM YHCJIE:

neKuuu (YpOoKH) 36
MPAKTUYECKUE 3aHSATHSI 36
nabopaTopHbIE 3aHSITUS -
CamocrosiTeqbHas padoTa o0y4aromerocs (Bcero) 31

[Ipomexyrounas artectamus B fopMe ouggepenyuposannoco 3auvema:.
- Ha 6a3e OCHOBHOTO O0IIIETO 00pPa30BaHUS — BO 6MOPOM CEMECTPE

4.2. Copepkanue TUCHUILTHHBI

Breaenue.

Pazmen 1. Qusuxa.

Tema 1.1. Mexanuxa.

Tema 1.2. Ocnogvl monekyiapHou Gu3uKu u mepmoOUHAMUKU.
Tema 1.3. Ocnoswt snekmpoourHamuxu.

Tema 1.4. Konebanus u 6onnbl.

Tema 1.5. Dnemenmuot k6anmosou ghuzuxu.

Tema 1.6. Bcenennas u ee 260onouusl.

Pazgen 2. Xumus.

Tema 2.1. Bseoenue. Ocrhognble NOHAMUS U 3AKOHbL XUMUU.
Tema 2.2. Oowas u Heopeanuyeckas Xumus.

Tema 2.3. Opeanuueckas xumus.

Tema 2.4. Xumus u scusHo.

Pasnexn 3. buonozus.

Tema 3.1. Buonocus — COBOKYNHOCMb HAYK O JHcugoll npupode. Memoo nosHanus 6
ouonozuu.

Tema 3.2. Knemka.

Tema 3.3. Opeanusm yenogexa u OCHOBHbLE NPOSBIEHUS €20 HCUHEOesM ebHOCHIU.
Tema 3.4. Buo, eco kpumepuu.

Tema 3.5. Okocucmempi.
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1. MACIIOPT PABOYEN IMMPOI'PAMMBbBI JTACHUILTAHBI

1.1. Ob61acTh npuMeHeHUs padoyeii MPOrpaMMbl

PaGouass mporpamma oOmeo0Opa3oBaTeIbHON JUCIUILUIMHBI SIBJISETCS YacThlO OCHOBHOM
oOpasoBaTenbHON mporpaMMel B cooTBeTcTBUU ¢ PI'OC mng cneunansroctH : 40.02.01 IIpaso u
opeanuzayusi  coyuanvnoco obecnevenus (ykpynuénnas rpynna croeruansHocteit  40.00.00
FOpucnpyoenyus), nns odydaronmxcst ouxoti PopMbl 0OyICHHUSI.

Pabouas mporpamma paszpaborana B coorBerctBuM ¢ PI'OC cpennero obuero odpazoBaHus,
C y4eToM TIPUMEpPHOW  mporpaMMbl  0OImEe0oOpa3oBaTeNbHON  Yy4eOHOW  IHUCIUTUIMHBI
«EcrecTtBo3Hanuey, pekomeHnoBanHo OI'AY «DenepabHbIi UHCTUTYT Pa3BUTHsS OOpa30BaHU DY
B KayecTBE MPUMEPHOH MporpaMMmbl JJIs pealu3allMd OCHOBHOH mpodeccroHambHOR
obpazoBarensHoi mporpamMmbl CIIO Ha 06a3e OCHOBHOTO 00IIETO OOpa3oBaHUS C MOJY4ECHUEM
cpennero obmero oopazoBanus (Ilporokon Ne 3 ot «21» uronsa 2015 r.).

1.2. MecTto yuyeOHOM AUCHMILIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeJIbHOM NPOrpaMMbl

Vueonas mucuunnunHa BJI.08. «EctectBo3Hanme» wu3ydaercss B 00IIe00pa3oBaTEIbHOM
nukiie ydeoHoro miana OIIOIT CIIO na 6aze OCHOBHOTO OOIETO OOpa30BaHUS C IMMOJyYCHHUEM
cpennero obmero oopazosanus (ITICC3).

1.3. [llianupyemblie pe3yJbTAThI OCBOEHHUSI TUCHMIIIMHBI:

1.3.1. OcBoeHue coaepxaHusi y4eOHON TUCHUTLINHBI 00ECTIEUNBACT JOCTHKEHUE O0YJatOUMUCS
CIICAYIONMX Pe3yNIbTaTOB:

JIMYHOCTHBIX

e YCTOWYUBBIA HMHTEPEC K MCTOPHU M JOCTHXKEHUSIM B OOJACTH E€CTECTBEHHBIX HAyK, YYBCTBO
TOPJIOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKH;

e TOTOBHOCTh K TIPOJODKCHHIO OOpa30BaHWs, MOBBINICHUIO KBaTU(UKAIIMU B W30paHHON
npodeccuoHanbHON AESTETbHOCTH C UCIOJIB30BAHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTMBHOE OCO3HAHHE 3HAYNMOCTH KOMHGTCHIII/Iﬁ B 00JIaCTH €CTECTBEHHBIX HayK I
YyeloBeKa M OOIIeCTBa, YMEHUE HCIOJIB30BaTh TEXHOJIOTHMYECKUE JOCTHXKEHHUS B 00NacTu (PU3UKH,
XUMUH, OMOJIOTHU NJIsl TOBBIIICHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO Pa3BUTHUS B BBIOpAHHOM
npodeCcCuOHaTBLHOMN JCSITENIbHOCTH;

e yYMEHHE MPOaHaIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUS JUIsI OKPYKaIoleH cpelbl, OBITOBON U
HpOH3BOI[CTBCHHOﬁ JACATCIIBHOCTH YCJIIOBCKA,

e TOTOBHOCTH CaMOCTOATCIBHO I[O6BIBaTB HOBBIC IS cebs CCTCCTBCHHOHAYYHBIC 3HAHHUA C
M CIIOJIb30BAHHUEM JUISl 3TOTO JOCTYMHBIX HCTOYHUKOB MH(MOPMAIIUH;

e YMCHHC YIPaBJATb CBOEHU II03HaBaTEIbHOUI ACATCIIBHOCTBIO, IMPOBOJUTL CAMOOLICHKY YPOBHSA
COOCTBEHHOT'O HHTEIIICKTYaIbHOTO Pa3BHUTHS;

e yYMEHHE BBICTPaMBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJIE MO PEIICHUI0 OOIMX
3a/1a4 B 00JIaCTU €CTECTBO3HAHMS,

MeTaHpe)]MeTHI)IX:

e OBJIaJICHWE YMEHHMSMH W HaBbIKAMHU DPA3TUYHBIX BUJIOB IMO3HABATENbHON NEATETBHOCTU IS
U3YYEHUS Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MHPA;

e TPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAHMUS (HAOMIOJIEHUS, HAYYHOTO SKCIEPUMEHTAa) s
U3Y4CHUsl Pa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, C KOTOPBIMH BO3HUKAET
HEOOXOAMMOCTb CTAIIKUBATHCS B MpodeccCHoHanbHOi cdepe;

e YMEHHE OMNPEIEINAThH LeNU U 3aJlauu JesITeIbHOCTH, BRIOUpATh CPEACTBA JUISl UX TOCTHIXKEHUS Ha
MIPaKTHKE;

e YMCHHC HUCIIOJIB30BAaTh PA3JIMYHBIC HCTOYHHUKH OJId IMOJYYCHHA €CTCCTBCHHOHay‘IHOﬁ
uH(OpPMAIINU U OI[EHUBATh €€ JOCTOBEPHOCTD /Ul JOCTHKEHUS MTOCTABJICHHBIX IIeJIel U 3a1a4;
npeAMe THbIX:



e chOpMUPOBAHHOCTH MPEJICTABICHUN O I[EOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE
MUpa, MPUPOJIE KaK eIUHON IEIIOCTHOW CHCTEME, B3aMMOCBS3M YellOBEKa, MPUPOABI U OOINeCTBa,
MPOCTPAHCTBEHHO-BPEMEHHBI X Maciradax BeeneHnHoit;

e BIAJCHHE 3HAHUSIMU O Hauboyiee BaXKHBIX OTKPBITUSX U JIOCTHIKEHUSIX B 00JacTu
€CTECTBO3HAHUS, MOBJIUSABIIMX HA SBOJIIOIMIO MPEJICTABICHUI O IPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

e CchOpPMUPOBAHHOCTH YMEHHUS NPUMEHSATh €CTECTBEHHOHAyYHbIE 3HAHUSA M OOBICHEHUS
OKPY)KAIOIIMX SIBIICHUM, COXPAaHEHHUS 370POBbs, 00eCIeUeHUsT OC30MMaCHOCTH KHU3HEICITSIbHOCTH,
OCpEKHOT0 OTHOIICHUS K MPHUPOJIE, PAIIMOHATHLHOTO MPUPOIOIOIB30BAHMS, a TAKKE BHITTOTHEHUS
POJIU TPAMOTHOTO TTOTPEOUTENS;

e CHOPMHUPOBAHHOCTh MPEJCTABICHUNA O HAYYHOM METOJC IO3HAHWS MPHPOABI U CPEACTBAX
U3y4eHUsT MeramMHupa, MakKpoMUpa M MHUKPOMHpPA; BIaJieHUE MpHUEMaMHU €CTECTBEHHOHAYYHbBIX
HaOII0/ICHU I, OTIBITOB, UCCIIEIOBAHUN U OIEHKU JOCTOBEPHOCTHU MOIY4CHHBIX PE3YIIbTATOB;

e BJIAJICHUE TOHATHUHHBIM amlapaTOM €CTECTBEHHBIX HAyK, IMO3BOJISIONMM I103HAaBaTh MHUD,
y4acTBOBaThb B JUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAaM, HCIIOJIb30BaTh Pa3IUYHbIC
HUCTOYHUKA WHQOpPMAIUU [JIs TOATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTBHCS K
coobmenusiMm CMU, conepkanmmM HaydHYIO0 HWHGOPMAIUIO;

e chOpMHUPOBAHHOCTh YMEHUU MOHUMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS KasKJI0TO
YyeloBeKka HEe3aBHCHUMO OT €ro mpodeccHoHanbHOU IESTeNhbHOCTH, pazindarh (AKThl M OIEHKH,
CpPaBHHMBATh OIIEHOYHBIE BBIBOJBI, BUACTh MX CBS3b C KPUTEPUSIMH OIIEHOK U CBSI3b KPUTEPUEB C
ONPEJCTICHHOM CUCTEMOU IIEHHOCTEH.

2. CTPYKTYPA U COAEPKAHUE JUCHUILIINHBI

2.1 O6beM IMCHUIIMHBI M BUABI Y4eOHOH padoThl

Ounas ¢popma o0yuenus

Buo yueonoit pabomot Oovem uacoe
MakcumasibHasi yueOHasi Harpy3ka (Bcero) 103
O0s13aTe1bHAs ayAUTOPHAsi yueOHasi Harpy3ka (Bcero) 72
B TOM YHCJIC:
neKuu (YpOKH ) 36
MPaKTUYECKUE 3aHITUS 36
nabopaTopHbIE 3aHSTUS -
CamocrosiTesqbHas padoTa o0yuaromerocs (Bcero) 31
[Ipomexyrounas arrectanus B opme ougghepenyuposannoco 3auema:.
- Ha 6a3e OCHOBHOTO OO0IIETO 00pa30BaHUS — BO 6MOPOM CEMECTPE




2.2. TemaTn4eckuii IVIaH U COAEP/KaHUE TUCHUILTHHBI

Ounas gopma 00ydeHUS

HanMeHoBaHue
pa3ieJioB U TeM

Conepxanue yueOHOro MaTe puaJjia, JadopaTtopHbie U
NpaKkTHYecKHe padoThl, CaMOCTOsITeIbHasI padoTa
o0yuyamnmxcsi, Kypcoasi padot (nmpoekr) (ecinu

MIPETYCMOTPEHBI)

O0BeM yacoB

AKTUBHBIC U
MHTEPAKTUBHbIE
(opmbI
MPOBEACHUS
3aHATUI

YpoBeHnb
0CBOEHHST"

1

2

BBenenne

Cognepxanue yueOHOTO MaTepHala

Coneprkanue TUCHHUIIIIMHBI U €€ 3a7a4d, CBSI3b C
JPYTUMH JUCIUTLTMHAMU.

Jlexyus-ouanoe

CamocrosTenpHas

pabora  oOyvatoumxcs:  npopaboTaTh

KOHCIICKT, BBIYYUTH OIIPCACIICHU .

Paznea 1. dusuka

Tema 1.1.
MexaHuka

Coneprkanue yaeOHOTO mMaTepuasa

1

Kunemaruka. Mexannueckoe npuxenue. Cucrema
orcuera. Tpaekropus nuxenus. [Iyre. Ilepememenue.
Bu el neuskeHus (paBHOMEPHOE, pAaBHOIIEPEMEHHOE).
CxopocTb. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JBYOKCHUS. 3aKOH CJIOKEHUSI CKOPOCTEH. Y CKOpEHHE.
CBoboHOE ajieHue Tell.

Jdunamuka. Macca u cusna. B3aumopaencrBue Tei.
3akoHbl AMHaAMUKH. CHUIIBI B TPUPOJE. 3aKOH
BCEMHUPHOTO TSATOTECHHUSL.

3aKkoHbI cOXpaHeHUs1 B MexaHuke. Imnynsc Tena.
3aKOH COXpaHEHUsI UMITYIIbCa U PEaKTUBHOE JABUKECHUE.
[MoTeHuMaaAbHASl 1 KHHETHYECKASI JHEPrusi. 3aKOH
COXpaHEHUs MeXaHW4UecKoi »Hepruu. PadoTa u
MOIIHOCTb.

[Ipaktnueckue 3anarus: Pemenue 3a1ay no teme «MexaHuKa»

CamocrosTenpHas paboTa 0OyJaoIMXCs: pelieHue 3a/1a4 110
TeMe «MexaHukay, cooOeHus no remMam: «dPusrka B Moei
npodeccuny, «lleperpy3ku, HEBECOMOCTb B KH3HU YETOBEKAY,
«K.3. IlmankoBCKUil - OCHOBOITOJIOKHUK KOCMOHABTHUKH .
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Tema 1.2. Conepxanue yaeOHOTO Marepualia
OcHOBBI 1 Monexyasipuasi puzuKa. ATOMUCTUYECKAs TEOPUS
MOJIEKYJISIPHOM CTpoeHus BeulecTBa. HaOmroaeHus 1 OMbITHI,
bv3uKe U MTOATBEPKAAIOIME ATOMHO-MOJIEKYIISIPHOE CTPOEHUE
TEPMOAMHAMUKU BellecTBa. Macchl U pa3mepbl Mojiekya. TensoBoe
JBH>KEHUE YACTHULl BELIECTBA. BpOyHOBCKOE JBHKEHUE.
Nneanbubiii ra3. Temneparypa Kak Mepa CpeHeEn
2 KAUHETHUYECKOW YHEPIHU YACTUIl. Y PAaBHEHUE COCTOSIHUSA
UJICAJIBHOTO Ta3a.
Monens xunkoctu. [loBepXxHOCTHOE HATSHKEHUE U
3 cmaunBanue. Kpucrammmueckue n amopHbIe BelecTBa
Tepmoaunamuxa. Bayrpennsis sueprus. Pa6ora u
TEMJI00T/Aa4a Kak CIoCcOObl U3MEHEHU sl BHYTPEHHEN
4 sHepruu. [lepBblii 3aKkOH TepMOAMHAMUKH. TenoBbIe
MallMHbI U UX IPUMEHEHHUE.
[Ipaktnyeckue 3aHATHSA: peIIEHUE 3a1ad 10 TeMe «OCHOBBI
MOJICKYJISIPHOM (PM3UKH M TEPMOAMHAMUKI
CamocrosTenpHas padora odyqaronmxcs: IloarotroBka n0kianoB
«Ponb MKT B nnpupoje u Texuuke», «BnusHuE TEMIOBBIX
JIBUTATENIeN Ha OKpyXarollyto cpeay KanmHuHrpaackoit
obmactuy, «3HadeHne BIKHOCTH BO3yXa TSl KUBBIX
OpraHu3MoBy, «Morolpe Cpe/ICTBA - BEIIECTBA MOBBIIIAIOIIE
CMa4YlBa€MOCTbY.
Tema 1.3. ConepxaHue yaeOHOro Marepraia
OCHOBBI 1 DueKTpocTaTuKa. BzanmosnelicTBue 3apsHkKeHHBIX Tell.
AIEKTPOANHAMUKH DIeKTpuUYecKui 3apsil. 3aKOH COXpaHEHUs
AJIEKTpUYecKoro 3apsaa. 3akoH Kymnona.
DJIEKTPOCTATUYECKOE I10JIE, €0 OCHOBHBIE
XapaKTepUCTUKU U CBSI3b MEKIY HUMHU.
2 IMocTosinHbIM TOK. [IOCTOSTHHBIN JIEKTPUUECKUM TOK.
Jlekyusi-ouanoe
Cuna Toka, HanpsHKeHUe, JIEKTPUYECKOe
conpoTuBieHue. 3akoH OMa 11 yyacTka
BJIEKTPUUYECKOM 1IETH.
3 MarnuTtHoe noJie. MarauTHOE 110JI€ U €T0 OCHOBHBIE
XapaKTepUCTUKU. JleCTBHE MAarHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. 3aKOH Amriepa.




4 DJIeKTpOIBUTATEND. SIBIIEHUE 3IE€KTPOMarHUTHOM
WHIAYKIIUH.

[IpakTtnueckue 3anatus: Pemienue 3a1ad mo teme
«DIIEKTPOIMHAMUKA»

CamocrositenpHast paboTa 00yJaronmxcst: MOAr0OTOBKa
pedeparoB «cTtopus pazBUTHS MPEICTABICHUN O TPUPOIC
3JIEKTPUUECTBaAY, «JleMCTBUE JIEKTPUYECKOTO TOKA Ha TEJIO
yeoBekay, «Mepbl 0e3011acHOCTH ITpH paboTe C

AJIEKTPONPUOOPAMI
Tema 1.4. ConepxaHue yaeOHOro MaTepraia
Konebanus v BOIHEL 1 Mexanuuyeckue KoJ1e0anus U BoJHbI. CBOOOIHEIE

IMapmonnueckue konebanus. MexaHU4YecKre BOJIHBI U
UX BUJbl. 3BYKOBBIE BOJIHBI. YJIBTPA3BYKOBBIE BOJIHBI.
VYbpTpa3ByK U €ro MUCIOIL30BAHKUE B MEAUIIUHE U
TEXHUKE.

2 DJIeKTPOMAarHuTHbIE KOJieOaHUsI ¥ BOJIHBI.
CB0OOIHBIE AJICKTPOMAarHUTHHIE KOJICOAHUSI.
KonebarenbHblit KOHTYP. DIEKTPOMAarHUTHOE TOJIE.
DJIeKTpOMarHuTHbIE BOJIHBL. CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH.

3 CeeToBbIe BOJIHBI. PazBuTHE IpEICTaBICHUN O
MIPUPOJIE CBETA. 3aKOHBI OTPAKEHUS U TIPEIOMIICHUS
ceeta. JImuzpl. @opmyra TOHKOM JIMH3BI.

kosieOanwus. [leprom, 4acToTa M aMITUTY/Ia KOJIeOaHUM.

IIpobrnemnas
JIeKYUsL

[Ipaxruueckue 3austus: Pemenue 3agau no teme «Konebanus u
BOJIHBI»

CamocrosiTenbHas paboTa 00yJaronmxcs: MOArOTOBKA
pedepaToB «YIBTpa3ByK U €ro MCIOJIb30BAHUE B TEXHUKE U
MenuLuHey, «[lepBble mark B reoMeTpUUecKoil ONTHKEY,
«[Ipobnembl sHEprocOepeKEHUD

Tema 1.5.
DEeMEHTHI
KBAaHTOBOM (DU3UKU

Copeprxanue yaeOHOTO Marepuana

1 | KBanToBbIe cBOiicTBa cBeTa. KBaHTOBas rumoresa
[Tnanka. @oTosnekrpudeckuii 3HPeKT.

2 | ®u3uka aroma. Monenu crpoenus aroma. OmbIT
Pesepdopna.

3 du3nKa AaTOMHOIO SI/IPA M 3JIeMeHTAPHBIX YaCTHIL.
CocTaB 1 CTpOeHHE aTOMHOTO sifipa. PaqioakTHBHOCTE.
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Pa,Z[I/IoaKI‘I/IBHLIe HU3ITY4CHHUSA U UX B03,Z[CI>’ICTBI/I6 Ha
JKMBBIC OPTaHU3MEI.

CamocrosTenbHas padora odyudaronmxces: «lIpumeHenne
doroaddexra B Texuuke (poropene, Goropesucropsr). «ctopus
OTKDBITHS SBJICHUS €CTECTBEHHON PaIiOAKTUBHOCTHY, «SInepHas
9HEPreTHKa U HKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C €¢

HCIOJIb30BAHUEM
Tema 1.6. Coneprkanue yaeOHOTO MaTepuasa
Bcenennas u ee 1 Crpoenue u pazsutue Beenennoii. Monens
3BOJIIOLI U pacumpstomerica Beenennoni. IlpoucxoxaeHue

2 CouaneuHnoii cucrembl. CoBpeMeHHas pu3ndeckas

KapTHHA MHpA.

Jlekyusi-ouanoe

CamocrosiTenpHas paboTa 00ydaronmxcs: MOAroOTOBKa
pedeparoB «Bo3MOKHBIE CLIEHAPUU IBOIIOLNH BeeneHHoy,
AcTepouibl.

Pa3znea 2. Xumus

Tema 2.1. ConepxaHue yaeOHOro Marepraia
Benenue. 1 XuMHnyecKasi KApTUHA MUPA KaK COCTABHAS YaCTh
OCHOBHBIE TOHATHUS €CTeCTBEeHHOHAYYHO KAapTUHBI MHpA.
Y 3aKOHBI XUMHH Ponb xuMuu B )KM3HU COBPEMEHHOTO OOIIECTBA.
[IpumeHeHne TOCTUKEHU COBPEMEHHOW XUMUU B
TyMaHUTAPHOU cepe NesaTeIbHOCTH O0IIeCTBa.
2 IMpeameT xumum. BemectBo. Atom. Monekyna.
XUMUYECKHH 37IEMEHT U (JOPMBI €ro CyIIECTBOBAHUSL.
[Ipocteie u cnoxubie BemecTBa. OCHOBHBIC 3aKOHBI
xuMuu. Macca aToMoB U MoJieKyln. OTHOCUTENbHBIE
aTOMHasi U MoJieKyJsipHasi Maccel. KonnuectBo
BenecTBa. [locrosinaas ABoraapo. MosspHas Macca.
3axkoH ABorasipo. MossipHbIi 00bEM Ta3oB.
Tema 2.2. ConepxaHue yaeOHOTO MaTepraia
OO0updg u 1 Iepuoanyeckmii 3axoH u [lepunoguyeckas
HEeOpraHuyveckKas CHCTeMAa XuUMHU4eckux diemeHToB . U.
XUMUS MenaeaeeBa. OTkpoiTue [leproanyeckoro 3akoHa.

[lepronnueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. 3nauenue [lepnoandeckoro 3akoHa
u [leppoanuecko cuCTEMbl XMMUYECKHUX 3JIEMEHTOB
J1. 1. Men eneeBa st pasBUTHS HAYKA U

Jlexyusi-ouanoe
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7

MMOHUMAaHUS XUMUYECKON KapTUHBI MHUPA.

CrpoeHue BelecTBa.

KoBaneHTHast CBs3b: HENOJISIPHASI U TIOJISIPHAS.
Nonnas cBsa3p. Katnonsl 1 annonsl. Metannuueckas
cBs13b. BonoponHast cBs3b.

Bona. PacTBopsbi.

Bona B mpupoe, ObITy, TEXHUKE ¥ Ha TPOU3BOJICTBE.
dusnyeckre U XUMUYECKHE CBOMCTBA BOJIEI.
OnpecHeHue Bobl. ArperaTHbI€ COCTOSIHUS BOJBI U
ee Mepexo/Ibl U3 OJJHOTO arperaTHOr0 COCTOSHUS B
JPYyroe.

XuMHYeCcKUue peaKuuu.

[lonsTne 0 xumMuyeckon peakuuu. Tursl
XUMUYECKUX peakiuii. CKOpOCTh pEaKIUU U
(hakTOpBI, OT KOTOPHIX OHA 3aBUCHT.
Knaccuuxauus HeopraHu4eCKUX coeJMHe HUI U
HX CBONCTBA.

Kinaccudukanust HEOpraHM4YeCKUX COSAMHEHUN 1 UX
cBoiicTBa. OKCUIBI, KHCIOTHI, OCHOBAHMS, COJIH.
[Honsitue o ruaponuse cone. Cpeaa BOAHBIX
pacTBOPOB COJIEH: KUCIIasl, HEUTPaIbHasl, IIECTOYHAS.
Bonopoansiii mokazarens pH pactopa.

MeTasasbl. O0nme gu3nyeckre 1 XMMHUECKHUE
CBOMCTBA METAJIJIOB.

HemeTamnbl. O01ias XapakTepucTUKa TIIaBHBIX
MOJTPYIIT HEMETAJJIOB Ha MIPUMEPE rajIoTeHOB.
Baxnelinme coeaHEHN METAIUIOB U HEMETAJIIOB B
MPUPOJE U XO3SIMCTBEHHOM AESITENIbHOCTH YEJIOBEKa.

[IpakTnueckue 3aHsTHS: Pemenne pacyeTHbIX 3a1a4 ¢
HCIIOIBb30BAaHMEM OCHOBHBIX 3aKOHOB XMMUU. PenieHue 3ai1a4 Ha
HAXO0XJACHUE OTHOCUTEIBHOU MOJIEKYJIIPHOM MacChl,
OIIPEJCIICHNE MAaCCOBOM IOJIM XUMHUYECKUX DJIEMEHTOB B
CJIOKHOM BEILECTBE, KOJIMYECTBA BEILECTBA U T.JI.

CocraBneHue ypaBHEHU M OKUCIIUTEIBHO-BOCCTAaHOBUTEIBHBIX
peaKuuii, paccTaHOBKa KOA(PPUIIMEHTOB METOJIOM 3JIEKTPOHHOTO
OanaHca. BeimonHeHue ynpakxHeHHU Ha pacyeT CKOPOCTH
XAUMHUYecKor peakuuu, npuHuun Jle [larense.
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BeinonHeHue ynpaxxHeHU M Ha COCTaBICHUE MOJIEKYTISIPHBIX,
IIOJIHBIX U COKPALLCHHBIX NOHHBIX YDAaBHECHUW PEAKIIUH.
Wnentudukarus HeopraHn4ecknux coeqnHenni. ['eneTnyeckas
CBSI3b MEXKJY KJJacCaMU HEOPTaHUYECKUX COCTUHEHUN.

CamocrositennbHasi  pabotra  oOyuatonmxcsi:  CoBpeMEHHBIE
OTKPBITUSI ~XMMHUYECKOW Haykd (CO3JaHHE TIPE3CHTALIMiN).
buorpaduu ydeHBIX, BHECHMX OCOOBI BKIaJ B pPa3BUTHE
XAMHYECKOW HayKd (CO3MaHMe TPE3CHTAIIHH ).

AnnoTtponHsle MOAUPUKALIMK yrieposa (anmas, rpagur),
Kuciiopoja (KUCIopo/1, 030H), 0JI0Ba (cepoe U Oesioe 0JI0BO).
IloHsATHE 0 XUMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTHU U
HaHOTEXHOJIOTHH.

[loaroroBuTh coobuieHre Ha TeMy «OTKpPBITHE EPUOANIECKOTO
3aKOHA.

SlnepHble peakiuy 1 X 3HaYeHue (ITOroToBKa COOOIICHHUIA ).
PagnoaxruBHoCTh. Mcrionbp3oBaHue paiiOaKTUBHBIX H30TOIOB B
TEXHUYECKUX LIENIAX. PEHTTEHOBCKOE U3IYUYEHUE U €T0
HCII0JIb30BaHMUE B TEXHUKE U MeauLinHe. MoenupoBaHue Kak
METO/]T TPOTHO3UPOBAHUSI CUTYallUH Ha TPOU3BOJICTBE.
Ctpykryps! JIptorca (moAroToBKa cooOmeHuit). JlucnepcHsie
cucTeMbl B ObITY (moarotoBka npeseHtanuil). [lonsgpHocts cBsizu
Y MOJISIPHOCTH MOJIEKYJIbl. AHOMANMU (PU3UYECKUX CBOMCTB
BOJibI. JKuKne KpucTasmibl.

CBanTe AppeHuyc — co3J1aTellb TEOPUH IJIEKTPOITUTHUECKOM
nuccounanuu (u3ydernue onorpaduu, co3aHue MPe3eHTAINN ).
JeiictBue npunnuna Jle Harense B xKU3HU (TOATOTOBKA
cooOmmeHunit). Karamus. ['oMoreHHbIe 1 TeTepOoreHHbIe
katanu3aropsl. [Ipomotopsl. Katanutuueckue sapl.
Nuruburopsl. [loarotoBka coobmeHuit Ha Temy: «OcoOeHHOCTH
OMOXMMUYECKUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIECCOB
B OpraHu3Maxp».

[IpumeHeHue KUCIOT, OCHOBaHU M, COJIEN U OKCUJIOB B OBITY
(moAroToBKa COOOILEHUH, CO3JaHNE MTPE3CHTALUN, peLLICHIE
TECTOBBIX 3a7aHui ). Enkue menoun, ux UCIojgb30BaHKE B
MPOMBIIUIEHHOCTH. ['allieHasi ¥ HeraieHasi U3BecTb, ee
MIPUMEHEHUE B CTPOUTENbCTBE. [ UIIC 1 anedacTp, ruIcoBaHue.
[loaroroBuTh AoKIag Ha TeMy: «/croap30BaHNE MUHEPATIBHBIX
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KUCJIOT Ha IPEANPUSTUAX PA3INYHOTO MPOQUIL.

[IpuMeHeHNE METAITIOB U HEMETAIUIOB (TIOATOTOBKA COOOICHUH,
CO3/IaHMe TIPE3CHTAIN I ). XapaKTepUCTUKA AJIEMEHTA IO €T0
nonoxxeHuto B [lepuoanueckon cucreme 1.1. Menzaeneesa
(BBIMOJIHEHHUE 10 AJITOPUTMY). [ 'eHeTn4eckas cBsi3b
HEOpPraHMYECKUX COEMHEHUH (COCTaBICHUE U PELICHUE L[EIIOYEK
IIpEBpAILECHUI).

[ToaroroBuTh nOKIAABl HA TEMBI: «POJIb METAIOB B UCTOPUU
YeJI0BEYECKON IUBUIN3ALUNY, «MeTalibl NIaBHBIX OATPYIII,
«Metaibl TOOOYHBIX MOATPYIII.

Koppo3zus MeTaiioB: XuMHAYecKast M dJIEKTPOXUMHUYECKasL.
3aBUCUMOCTb CKOPOCTH KOPPO3HH OT YCIIOBUM OKPYKaIOLIEH
cpenbl. Kimaccudukanusi KOppo3uu METAIIOB MO Pa3InYHBIM
npu3HakaM. CriocoObl 3l Tl METAJUIOB OT KOPPO3HH.
IIpon3BOACTBO YyryHa U CTaju.

Tema 2.3.
Opranunyeckas
XUMHS

Copeprxanue yaeOHOTO MaTepuana

1

OcHOBHBIE OHATHS OPraHUYeCKON XUMHUHU U
TeOpHsi CTPOEHUS OPraHUYeCKUX COeIMHe HUIA.
OcHOBHBIE MTOJOXKEHUS TCOPUU CTPOCHUS
OpPTraHUYECKUX COCTUHECHUH.

Mmuoroobpasue opranndeckux coequHenui. [lonsrue
H30MEPUH.

YriaeBoaopoabl 1 MX NPUPOAHbIE UCTOYHUKH.
Yrnesoaopoasl. [IpeaenbHbie u HENpEAETbHbBIE
yIJIEBOJOPOAbL. Peakiius noauMepusaiuu.
[TpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB.
VYT1eBo10poibl Kak OCHOBA MEXKIYHAPOAHOTO
COTPYIHMYECTBA U BAXXHEUIIMI HUICTOUHUK
dopmupoBanus 6ropxera PO.
Kuciopoacoaepxanme opraHuyeckue

coeJUHEe HUS.

CnupThl, KApOOHOBBIE KUCIOTHI U CIIOKHBIC d(PUPHI:
UX CTPOCHHE U XapaKTepHble XUMUUYECKUE CBOMCTBA.
[IpencraBuTeNny KUCIOPOACOACPIKAIIMX
OPraHUYECKUX COCAUHEHUIN: METUIIOBBIM U TUJIOBBIN
CIUPTHI, TIIULIEPUH, YKCYCHasl KUCI0Ta. Mblia Kak
COJIM BBICIIMX KAPOOHOBBIX KUCIOT. JKUPHI KaK

Jlexyus-
suzyanuzayus
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CIIOXHBIE 2GUPHI. YTIIEBOBI: TIIIOKO3a, KpaxMal,
LICJUTIONIO3A.

4 A30TcoepKaNe OpraHuvYecKue coeJauHe HUsl.
IHosmmMmepel.

AMUHBI, aMHHOKUCIIOTHI, Oenku. CTpoeHue
Oounosiornueckasi GyHKIHsT OCTKOB. XMMHUYECKUE
CBOMCTBA OCJIKOB.

5 ILnacTmacchbl ¥ BoJIOKHA. [loHsaTre o miactmaccax u
XUMUYECKUX BOJIOKHaX. HatypanbHsle,
CUHTETHUYECKHUE U UCKYCCTBEHHBIE BOJIOKHA.
['eneTmyeckast CBsI3b MKy KJIacCaMH OPTaHHYECKUX
COCIMHEHUI.

[pakruueckue 3anarusi: CTpyKTypHbIE (HOPMYITBI
YIIIEBOOPOAOB, U30MephI U romoioru. Ha3sanue
YIJIEBOJIOPOAOB 1O MexKayHapoHoi HoMmeHnkiatype IUPAC.
Cnuptel. ®enonsl. HomeHknaTypa 1 130MepHst; ClioCOOBI
MOJIy4EeHHU I, XWNMUUECKHE CBOWCTBA.

Anpnernnsl. KapbonoBsie kuciaoTel. HoMeHKIaTypa U n3omMepus;
CIOCOOBI MOJTY4eHU S, XUMUYECKUE CBOMCTBA.

CamoctositenbHas ~ pabotra  oOywaronmxcs:  CocraBiieHue
006o0marome Tabaunbl «YraeBoaopoab». «Hedgrs U mpomayKTHI
nepepaboTku  HegTH  (MOArOTOBKA  COOOIICHUH, CO3/[aHHE
Mpe3eHTaIui).

[TogroToBka AOKIAI0B HA TEMBI: «XHUMUS YIIIEBOJOPOIHOTO
CBIPBS», «YTIEBOJAOPOAHOE TOIJINBO, €r0 BUJbI U HA3HAYCHHEY,
«DKOJIOTUYECKUE ACTIEKTHl MUCITOIB30BAHMUS YIIIEBOJOPOHOTO
CBIPBSD».

Krnaccudukanus u HazHaueHue KayuykoB. Kiaccudukamus u
Ha3HaueHWe pe3uH. Bynkanu3amus kayayka. OCHOBHBIC
HaIpaBJIeHUs TPOMBITIITICHHOH IepepaOboTKH MPUPOIHOTO Trasa.
[NomyrHeIi HedrsHOM Ta3, ero mepepadorka. [Iporieccsr
MIPOMBIIIICHHOW TIepepaboTKu HEe(TH: KPEKUHT, pU(GOPMHHT.
OKTaHoBOE YKCIIO OCH3UHOB U LIETAHOBOE YK CJIO IU3EIBLHOIO
TorunBa. KOKCOXUMHYECKOE MPOU3BOJICTBO U €r0 MPOIYKITHSL.
Kucnopoaconepsxanme coemnHEHUS B OBITY (MMPOBEICHHUE

U CCIIEIOBAHUN MPOTYKTOB MUTAHUs, OBITOBOM XMMHH HA
CoJIepyKaHue TIPEJICTABUTEIICH CTUPTOB, CIIOKHBIX 2(UPOB,
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KapOOHOBBIX KHCIJIOT, )KHPOB, YIJIEBOJIOB).

[Nonyuenne eHONA U3 TPOAYKTOB KOKCOXUMHUYECKOTO
MIPOM3BOICTBA U U3 OEH301A.

[Nonukonaencanus Gopmanpaernaa ¢ GeHOIOM B
(beHoONMOPOPMANBICTHIHYIO CMOITY.

[IpumeHeHue alieToHa B TEXHUKE U MPOMBIIIIEHHOCTH.
MHuoroo6pasue kKapOOHOBBIX KUCTIOT (IABENeBast KUCIOTa KaK
JIBYXOCHOBHAS, aKPHJIOBAsi KUCJIOTa KaK HeIpenebHasi,
OeH30liHas KMCTI0Ta KaK apoMaThyeckasi).

IMoaroroBka cooOIICHU U MYTBTUMEIUHHBIX MTPE3EHTAI[UH 110
TemaM «buonorudeckasi poJib YrII€BOIOB.

Pacyer kanopuitHOCTH MPOAYKTOB MUTAHU . 3HAUCHUE
AMUHOKHCIIOT, OSJIKOB JJIsI IIOJTHOIICHHOTO MTUTAaHU S YEIIOBEKa
(moaroToBKa cooOIeHUH, Ipe3eHTanuii). MccinenoBanue
MPEAMETOB JOMAIIHETO ObITa, SIBISIONIMXCS IaCTMACCaMH.
[IpombIITICHHOE TTPOU3BOICTBO XMMUUECKHX BOJIOKOH.
CocraBneHue KpoccBopia Ha TeMy «OpraHuyYecKre BEleCTBa.
IoaroroBka nok1ag0B Ha TeMbI: «buonornueckue GyHKIMH
OenkoBy, «benkoBas OCHOBa UMMYHUTETay, «JlepuuuT Genka B
MUILIEBBIX MPOAYKTAX U €ro MPeo0JIeHUE B paMKaX TII00aTbHOM
MPOJIOBOJILCTBEHHOU ITPOTPAMMED.

Tema 2.4.
XUMHUS U KU3HD

Copeprxanue yueOHOIo mMarepuana

1 XHMHA ¥ OPraHu3M 4Yes10BeKa. XMMHUUYECKUE
3JIEMEHTHI B OpraHu3Me yesnoBeka. Opranuyeckue u
HEOopraHu4eckue BenecTsa. OCHOBHBIE JKU3HEHHO
HEOOXOJMMBIE COCIMHEHHUS:

O€NKu, YrIIeBObl, )KUPBI, BATAMUHBI. YTJIEBOIbI —
[JIABHBIM HCTOYHUK DHEPIUH opranusma. Pois xupos
B opranusMe. X0JIECTEPUH U €T0 POjb B 3710POBbE
YeJIoBeKa.

MuHepaibHbIE BELIECTBA B IPOIYKTAaX MUTAHUS,
nuieBbie 100aBku. COaTaHCHPOBAaHHOE MU TAHUE.

2 Xumus B 0bITy. Boga. KauectBo Bozbl. Moronme u
yucTrsaume cpeacrsa. Ilpasuna

0e301macHO# paboOThI CO CpeICTBAMHU OBITOBOM XUMHH.

Jlexyus-ouonoe

CamocrositenbHas pabora oOyqaronmxcs: Poib XuMuyeckux
9JIEMEHTOB B )KM3HU pacTeHUi. Y 1oopeHuns. XumMuieckue
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CpCacCTBa 3allIUThI paCTCHI/Iﬁ .

Paznen 3.

Buosiorus

Tema 3.1. Conepxanue yaeOHOTo MaTrepuaa

buonorus 1 buoJsiorusi — COBOKYIMHOCTb HAYK 0 KUBOM

COBOKYITHOCTb HayK O
JKUBOW MPUPOJIE.
Merton mo3HaHus B
Onooruu

npupoae. MeToabl HAY4YHOT 0 O3HAHNUS B
omoJiorun: JKupas npuposa kKak 0ObEKT U3y4eHUsI
Oonosiornuu. MeTo bl MCCIeI0BAaHUS )KHBOW TTPUPO/IBI B
ouonoruu. OnpeencHue KU3HA. YPOBHU
OpraHU3allNH KU3HU.

Jlekyus-ouanoe

Tema 3.2.
Kierka

Conepxanue yueOHOTO MaTepHraia

1

Hcropust uzyuenus kjieTku. OCHOBHBIE TOJOKEHUS
KJIETOYHOM Teopuu. KiieTtka — CTpyKTypHO-
byHKIIMOHATBHAS enuHuIA ku3HU. CTpoeHue
K1eTKu. [IpokaproThl U 3yKapUOThl — HU3IIME U
BBICILIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYPHBIE KOMITOHEHTBI KJIETKH 3YKApHUOT.
Knerounoe siapo. @yHKIUA sifipa: XpaHEHHUE,
BOCIIPOM3BEJCHUE U NTEpeada HacIeACTBEHHOM
uH(opmauu.

Buonoruyeckoe 3Haue HMe XUMHUYE CKUX
3jeMeHTOB. Heoprannueckue BemecTsa B COCTaBe
KJIeTKU. PoJib BO/IBI KaK pacTBOPUTENSI 1 OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH cpefibl OpTraHU3MOB.
VYrneBopl U munubl B kKietke. CTpykrypa U
ounonornueckue GyHKIUU OenkoB. CTpoeHue
HYKJICOTHJOB U CTPYKTypa MOJIMHYKICOTUIHBIX
nenei JIHK u PHK, AT®.

Bupycsl n 6aktepuodaru. Heknerounoe crpoenue,
KU3HEHHBIN ITUKIT M €T0 3aBHCUMOCTb OT KIETOUYHBIX
dop™m xu3HH. Bupyckl — Bo30yauTenu
MH(EKIMOHHBIX 3a00JIeBaHUI; TOHATHE 00
OHKOBHpYcax. Bupyc ummyHnoznedunnra gyenoBeka
(B1Y). INpodumakruka BUY-undekmn.

IIpobremnas
JIeKYUsL

[pakruueckue 3anaTus: Pemenne 6MONIOTMYECKUX 3aa4 MO TeMe
«HyKIIeNHOBBIE KHUCIIOTBD.

CamocrosTenpHas pa60Ta 06yqa}oumxc;1: CocraBieHue
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pedepaToB, AUIAKTUYECKUX KAPTOYEK - CXEM MIIM IMPE3CHTAIUN
no teme «Kierka — kKak OCHOBHAasA caAnHuIa CTPOCHUA OpTraHrU3Ma
U ero )u3HeoOecneueHus», «Bupycel, mpoduaakruka CITA ax.

Tema 3.3.
Opranusm 4enoBeka
U OCHOBHBIE
IMPOABJICHHA €TI0
KHU3HEJESITeIbHOCTU

Conepxanue yueOHOTO MaTepuaia

1 OO0MeH BellieCTBOM M JHEPruei ¢ OKpYKaroIei
cpenoil Kak HeoOXOMMOE YCIOBHUE CYLIECTBOBAHUS
KUBBIX CUCTEM.

2 JeneHune KI1eTKH — OCHOBA POCTa, PA3BUTHS U
pa3MHOKEHHUs Opranu3MoB. becronoe pasMHOKEHHE.
[TonoBo# mpoLecc U MoJI0BOE Pa3MHOKEHUE.
OmnnonoTBOpeHue, ero OMONIOrnYecKoe 3HaUeHHeE.
NuauBuayanbHoe pa3sBUTHE OPraHU3MA.

3 OO6pa3oBaHue 1 pa3BUTHE 3apPOJIbIIIA U IIOAA.
BrnusiHue HapKOTeHHBIX BelecTB (Tadaka, alKoroJs,
HapKOTMKOB) Ha pa3BUTHE U 370POBbE YEJIOBEKA.
HacnencrBenHnsie u BpoxKACHHbBIE 3a00JI€BaHMUS,
nepenaronmecs noaossiM myrem: CIIN/L, cuduuc u
JIpyrue.

HacJsieAcCTBEHHOCTh M H3MEHYUBOCTD.

4 ['eneTnyeckast TEPMUHOIOTHS 1 CUMBOJIHUKA.
3akoHOMepHOCTH HacliefoBaHus. HacnenoBanue
MIPU3HAKOB y YesioBeka. [1010BbIe XpOMOCOMBI.
CuenuieHHOE ¢ [T0JIOM HaclleZJOBaHuE.
HacnencteenHnbie 0oie3HU UyenoBeKa, X MPUUMHBI U
npodunakruka. CoBpeMeHHbIE TPEACTABICHUS O TCHE
u reHoMme. ['eHeTnueckre 3aKOHOMEPHOCTH
n3meHunBocTH. Knaccudukarus gopm
U3MEHUYUBOCTU. Biusinue MYTAarcHOB Ha OpraHHU3M
YeJI0BeKa.

Jlexyus-
suzyanuzayus

HpaKTI/I‘leCKI/Ie 3aHATUS: Pelenne OJIEMCHTAPHBIX TCHECTUYICCKUX
3aja4.

CamocrosTenpHas padoTa 0OyJaroNMXCs: COCTaBJICHUE
pedepaToB o Teme «BrnusiHuEe KypeHus, yIOTpeOICHUs aIKOTOJIS
1 HAPKOTHUKOB POAUTCIISIMA HaA 3M6pI/IOHaJ'IBHOC Pa3sBUTUC
pebeHKa. MyTareHHbIe CBOICTBA BPEIHBIX BEILIECTB,
HaKarJIuBammxcs B atMochepe. HacnencTBenHble 3a001eBaHUs
u npoduiakrtuka». CocTaBiaeHUE OMOJOTMYECKOTO0 KPOCCBOPAA.
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Tema 3.4.
Bun, ero xpurepun

Conepxanue yueOHOTO MaTtepHrana

1 IBOJIOLMOHHAS TeOPHUsI U €€ PoJIb B PopMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MUpA.
Bun, ero xputepuu. llomynsmus kKak CTpPyKTypHas
eAnHUIA BUJA U 3BOIoNNU. CHHTETHYECKast TEOPHs
somonu  (CTD). JIBuKylme CHIIbI 3BOJIONUHU B
coorBerctBUM ¢ CT3. Pesynprarel 3BONIONUH.
CoxpaneHre MHOTrooOpasusi BHIOB KaK OCHOBa
yCTOMYMBOTO  pa3BuUTUs  Omocdepbl. IIpuuuHb
BBIMUPAHUS BHUJOB. buosorndeckuili mnporpecc u
OMOJIOTHUECKUH perpecc.

I'mnore3bl MPOMCXOXKACHHUSA SKU3HM. YCIOKHEHHE
2 YKUBBIX OPTaHU3MOB Ha 3eMJI€ B MPOIECCE IBOITIOIIHH.
AnTponoreHes U ero 3aKOHOMEPHOCTH.
JlokazaTesbcTBa poIcTBa YeJloBeKa C
MJICKONUTAIOUMMU  JKUBOTHBIMU. DKOJIOTHYECKHE
(bakTopsl aHTPOINOreHe3a: YCIIOKHEHUE
MOMYJIAIIMOHHON CTPYKTYphl BHJA, HW3TOTOBJICHUE
opyaMil Tpyda, mepexoJ OT pacTUTEIBHOIO K
CMEIIAHHOMY THUIly MHUTaHUS, UCIIOIH30BAHUE OTHSL.
[losiBIeHME ~ MBICIMTENBHOW  JESITEIIBHOCTH  H
YJIEHOPa3IeIbHON peuu. [Ipoucxoxaenue
YEJIOBEUECKUX pac.

Jlexyus-ouanoe

[Ipakrrueckue 3anstus: Onucanue ocodei Braa mo
MopooruueckoMy KpuTepHio. AHAIU3 U OLIEHKA Pa3TUIHBIX
TUIIOTE3 TPOUCXOKICHU ST YEIOBEKA.

CamocrosTenpHas pa60Ta 06yqafoumxcsn Anamm3 u OLICHKa
PA3TIUMYHBIX TUITOTE3 MPOUCXOKACHUS )KU3HU U YCJIIOBCKA.
YemoBeueckue packbl, OIMMaCHOCTH paCu3Ma.

Tema 3.5.
DKOCUCTEMBI

Conepxanue yueOHOTO MaTrepuaa

1 IIpeameT u 3a1a4M IKOJIOTHH: yIeHHE 00
IKOJIOTMYECKUX (DaKkTOopax, ydeHHE O COOOLIeCTBAX
OpraHn3MoB, yueHue o buocdepe.

IIpobremnas
JleKyust

HpaKTI/ILIGCKI/Ie 3auaThsA: CocTaBJICHUE CXeM nepcaadn BEUICCTB U
OHCPIruun (ueneﬁ HI/ITaHI/IH). Perienne 2K0I10rMYecKuX 3agad.

CamocrositenpHas padora ooydatonmxcs: COCTaBUTH CXeMy
«THUIBI B3aMMOOTHOIICHHITY.
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W3yueHue r00ambHBIX YKOJIOTHYECKUX TTPOOIIEM PETHOHA.
Odopmiienue B TeTpaau MPOU3BOJILHOE.
CocraBiieHue KpoccBOp/Ia MO N3yIEHHOU TeMe.

72 — ayIMTOpHBIE,
31 -
Bcero:

CaMOCTOSTEIbHAS
paborta.

[TocnenoBarenbHOE TEMAaTHYECKOE MIJIAHUPOBAHUE COAepKaHUs paboyeil TporpaMMbl U CHUTIIIUHBL, KaJleH JapHble 00beMbl, BUBI 3aHATHH, (GOpMBI
OpraHM3aIlMU CAMOCTOSTEIBHOM PadOTHI TakKe KOHKPETU3UPYIOTCS B KalleHIapHO-TeMarndeckoM tutane ([pumoxenne Ne 1)

1
ﬂﬂﬂ xXapakmepucmuKku ypO6HsI OC60EHUA y’-le6H020 mamepuaila UCnoab3yromcs Cﬂedyiou;ue 0003HaueHUs:

1. — o3nakomumenvhuwlll (y3HaBaHUE paree U3yUeHHbIX 00BLEKMO8, CEOUCME);

2. — penpooyKmueHblii (8blNOIHeHUe 0esimelbHOCIU NO 00paA3yy, UHCMPYKYUU UIU NOO PYKOBOOCHBOM),

3. — npoOyKmuGHbIll (NIGHUPOBAHUE U CAMOCIOSAMENbHOE 8bINOIHEHUE OesIMeNbHOCMU, peleHue NPOOIeMHbIX 3a0a4).

Kak npasuno, «1» cmasumcs Hanpomus membvli, bIHOCUMOU HA JEKYUOHHOE 3aHAmuUe, «2»-«3» - CMABUMCA HANPOMUE MmeM, 8bIHOCUMbBIX HA

npakmu4iecKkue 3aHAaAmus
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3. ®OHJ OHEHOYHbBIX CPEACTB, JJis1 HPOBEJEHUS TEKYIIEI'O KOHTPOJISL M
INPOMEXYTOYHOU ATTECTAIIMA OBYYAIOLIUXCHA IO JUCHUILJIMHE

®onja oueHouHblx cpencts (gamee — GOC) - KOMIJIEKT METOAMYECKMX M KOHTPOJIBHBIX
MaTepuasoB, MCIOJb3YEMbIX MPU IPOBEACHUU TEKYIIETO KOHTPOJII OCBOEGHHS PpE3yJIbTaTOB
oOyueHus u npomexxyrounoit arrectauuu (I[Ipunoxenue Ne 2).

TumoBble KOHTPOJIBHBIE OLIEHOYHBIE CPEICTBA, HEOOXOAUMBIE /ISl OLEHKH 3HAHU I, YMEHUH,
HaBBIKOB W ONBITa JEATEIBHOCTH, XapaKTEepPHU3YIOMMX 3Tanbl (OPMUPOBAHUS KOMIIETCHIIUN B
IpoIecce OCBOEHUsI 00pa3oBaTeIbHON MPOrpaMMbl M METOAMYECKUE MaTepHalibl, OMpPEACIonme
IpOLIETypbl OLIEHMBAHUS 3HAHWU, YMEHUN, HAaBBIKOB U ONBITa JAEATEIBHOCTU, XapaKTEPU3YIOLUX
aTanbl GOPMUPOBAHHS KOMITETCHITUM TIpeacTaBieHbl B [Ipunoxenun Ne 2.

4. YCJIOBUSA PEAJIMBAIIMA JUCIUIIVIMHBI

4.1. TpeGoBaHNs K MUMHUMAJBLHOMY MaTepPHAJBHO-TeXHUYECKOMY 00ecIeYe HUI0

KaGuuer No413 — 163,0m° (r. Ya, yi. K. Mapkca, 1. 3, xopir. 4)

JIByX1onocHbIi HacTeHHBIN rpoMkoroBoputens 20B1/100B user 6enbiit(MASK4T-W) — 6 nur.
Muxkiep-ycunutens 120Br APAPT MA1225 — 1 mrr.

Jocka — 1 mir.

Cron— 1 moir.

Cryn — 1 mr

VYyenuueckas mapta TpexmectHasi — 16 mir.

Tpubyna — 1 .

KaGuuer Ne515 — 134,5M (r. Yia, yia. K. Mapkca, 1. 3, xoprii. 4)

Tepmunan Bugeo kougepeni-casi3u LifeSize Icon 600-kamepa

HuTep-as cuctema co BCTPOEHHBIM KOPOTKOPOKYCHBIM TpoekTopoM Promethean ActivBoard 387
RPO MOUNT EST

[podeccunonaneubrit LCD nucnneit Flame 42ST

Hacronbhbiit nuatepakruBubii qucnieit SMART Podium SP518 ¢ [TO SMART Notebook
Marpuunblit koMMmyTaTtop curHanoB uarepdeiica HDMI CMPRO 4H4H

WuTep -as HanosbHas kadenpa AOKIATINKa, KOM -ep BcrpanBaeMsbiil B kadenpy INTEL Core 13-
4150/DDr3 4 Gb /HDD 1TB /DVD -RW/Therm altake VL520B1N2E 220W/Win8Pro64
Kpecna cekiimoHHbIe MOCAEAYIONMX PSIOB C MIOMUTPOM

Jocka — 1 mir.

Cron — 1 nir.

Cryn — 1 .

VYuyenunueckas napta TpexmectHas — 40 .

TpuOyna — 1 mi.

120 nocago4HbIX MECT

KaGuuer Ne516 — 139,9m° (r. Vipa, yir. K. Mapkcea, 1. 3, kopir. 4)
Kpecna cekiinoHHbIE TOCTEAYIOIMX PSI0B C MIOMUTPOM
MobupHOE MynbpTUMETUTHOE 00opynoBanue: mpoekrop ASK Proxima
Hoyr6yk HP

DKpaH

Jocka — 1 .

Cron — 1 mir.

Cryn — 1 ur

VYuennyeckast napta tpexmectHas — 40 mrr.

TpuOyna — 1 .

120 mocaio4HBIX MECT
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4.2. Y4eOHO-MeTOoAHYeCKoe U HH(opMaIMOHHOe 00ecnevyeHue TUCIUITHHBI (MOTYJIs1)

4.2.1. IlepeyeHb OCHOBHOH W JONOJHHUTEJbLHOH y4eOHOH JIMTEPATypbl, HEOOXOOMMOMN 15
OCBOEHUS TUCHUILUIUHBI (MOTYJIsl)

OcHoBHasi yueOHas quTepaTypa:

1. Caenko, O.E. EcrectBoznanme. (CIIO). VYuebnoe mocobue. / O.E. Caenxo, T.IL
Tpyumna, O.B. Jlorsunenko. — M.: KnoPyc, 2019. - 364 c.

2. Cupupos, B.B. EcrectBoznanue : yue6. mocodue mis CIIO / B.B. Cupunon, E.N.
Ceupugosa ; nox pea. B B. CeupunoBa. — 3-e u3a., ucnp. u gorn. — M.: M3natensctBo FOpaiiT,
2019. — 310 c. - [Dnexrponnslii pecype]. - URL: https://biblio-online.ru.

3. Topocsin, B.I'. KoHuenuuu COBpPEMEHHOIO €CTECTBO3HAHUA : ydeOHoe mocobue / B.I.
TopocsH. — M.: bepnun: dupekr-Menua, 2015. - 282 c. - bubauorp.: c. 266-270. - ISBN 978-5-
4475-2561-3; To xe - [D51eKTpOHHBIN pecypc]. - URL:
httpz//biblioclub.ru/index.php?page=book&id=363008.

JlonotHuTEIbHASL yueOHAasi IuTepaTypa:

1. Pri6anos, JI.b. KoHueniuu coBpeMeHHOTo ecTecTBO3HaHUs : ydyeOHoe mocobue / JI.b.
Pri6anos, A.Il. Cagoxun. — M.: FOuutu-Jlana, 2015. - 415 c. - ISBN 978-5-238-01688-7; To xe -
[Daexrponnsriit pecype]. - URL: httpi//biblioclub.ru/index.php?page=book&id=115179.

2. CyBopoB, A.B. O0mast u Heopranmveckass xumus : yaeoHuk.— M. : FOpaiit, 2016. Tom 1
— 6-¢ m3., ucnp. u gor. — 2016 .— 292 c.

4.2.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJe KOMMYHUKAIMOHHOM ceTu «HTEpHET»
(manee - cetb «AHTEpHET»), HEOOXOAUMBIX /IJIs1 OCBOE HUS IMCUMILJIMHBI (MOIYJISA)

Ne HaumeHoBaHUe 3J1e KTPOHHOI OMOIMOTE YHOIT CHCTEMBI

1. DnekrponHas OnbianoTeynas cucrtema bamly www.bashlib.ru

2. DnekrpoHHas OnbanoTeynas cucrema « b baml Vy» https//elib.bashedu.ru/

3. DnekTpoHHas OMONMOTEYHas cucreMa «YHUBEPCUTETCKass OMOIMOTEeKa OHIANH»
https://biblioclub. ru/

4. DnekrpoHHas OubInoTeyHast cucreMa u3natenscrBa «fOpaiit» https://urait.ru/

5. DnekrpoHHas OubInoTeyHas cucreMa u3natenscta «Jlanby httpsi//e.lanbook.com/

6. DJekTpoHHbI  Katajgor  bubOmmorekm — bamlY  httpJ//ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

7. b/l nepuomnueckux n3nanuii Ha miargopme EastView https://dlib.eastview.com/

8. Hayunas snexrponHas OuGnuorexka — https//www.elibrary.ru/defaultx.asp (mocryn x
DJICKTPOHHBIM HAy4YHBIM KypHaiam) — https//elibrary.ru

Ne Anpec (URL)

1 http//biology.ru/ - OTkperTeiit  Kommemk. DJEKTpOHHBIH yd4eOHMK 1Mo Ouonoruu. M.:
" | ®uszukoH, 2009 [DnexkTpoHHBIN pecypc]— Pexxum nocryna: - cBOOOAHBIM
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4.3.3. Ilepeyenb WH(}OPMAIMOHHBIX TEXHOJOIMH, HUCHOJbL3YyeMbIX MPH OCYILECTBJIEeHUU
0o0pa3oBaTeJILHOIO0 MpoHecca M0 JUCHUIVIMHE, BKJIKYas IMepevYeHb MPOrpaMMHOIO
o0ecrneyeHUs U HH()OPMANMOHHBIX CIIPABOYHBIX CUCTEM (NPU HE00OXOIUMOCTH)

HanMeHoBaHue NMporpaMMHoOro odecrne4veHUs

Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 .
JInuensun — 6eccpouHbie

Microsoft Office Standard 2013 Russian. [loroBop Ne 114 ot 12.11.2014 r. Jlunensun —
OeccpovHbIe

Cucrema neHtpanu3oBanHoro tecrupoBanusi baml'yY (Moodle). GNU General Public Li cense
Version 3, 29 June 2007

5. UHBIE CBEJEHUS U (MWJIN) MATEPUAJIBI

5.1. Ilepeyenn o00pa3oBaTeJbHBIX TEXHOJIOTHH, WCHOJb3yeMbIX MPH OCYIIECTBJIEHUU
00pa3oBaTeJIBLHOIO MPOIEecca MO AUCIHILIHHE

AKTHBHbIC U HHTePAaKTHBHbI¢ ()OpPMBI NIPOBEICHUA 3aHATHI

AKTHBHBIE U MHTEPAKTUBHBIE (HJOPMBI NMPOBEACHUS 3aHATHI peanu3yroTcs MPH MOATOTOBKE
0 TpOorpaMMaM CpeJHEro MpPOoQecCHOHATBFHOTO 00pa3oBaHMs M IPEAINONAraloT oOydeHue B
coTpynHuuecTBe. Bce ydacTHMKM 00pa3oBaTenbHOrO Tmporecca (MpernojaBareilb W CTYACHTHI)
B3aUMOJICHCTBYIOT JPYT C JIPyroM, OOMEHUBAIOTCA UHPOPMALMEN, COBMECTHO PELAIOT MPOOJIEMBI,
MOJCTTUPYIOT CUTYalluu B aTMocdepe JEIOBOTO COTPYIHUYECTBA, ONTHUMAIBHOW Ui BBIPAOOTKU
HABBIKOB U KauecTB Oyymiero npodeccruoHaia.

OcCHOBHBIE TPEUMYILECTBA AKTUBHBIX 1 MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHI:

- aKTUBH3ALIM TO3HABATENFHON U MBICIUTEIBHOMN JAEATEIBHOCTH CTYACHTOB;

- YCBOEHUE CTYJICHTaMH y4eOHOTO MaTepHalia B Ka4eCTBE aKTHBHBIX YUACTHHKOB;

- pa3BUTHE HABBIKOB peieKcrHy, aHaIM3a U KPUTHUYECKOTO MBIIIUICHHUS;

- YCUJICHHE MOTHUBAIINH K U3YYCHHIO TUCIUTIIIMHBI 1 00y9IEeHHUIO B LIEJIOM;

- co3aHue OIaronpusATHON atMocdepsl Ha 3aHSTUY;

- pa3BUTHE KOMMYHHKATUBHBIX KOMIETEHIINH Y CTY/ICHTOB;

- pa3BUTHE HaBBIKOB BJAJICHUS COBPEMEHHBIMH TEXHHUYECKHUMHU CpPEACTBAMH W
TEXHOJIOTHSMU 00paboTK WHGPOPMAIINH;

- (opMUpOBaHHE M PA3BUTHE CIHOCOOHOCTH CAMOCTOSITEIBHO HAXOJUTh MHOOPMAIUIO H
OTIPE/ICNISATh YPOBEHB €€ JOCTOBEPHOCTH;

- HUCIOJIb30BAHHME JJICKTPOHHBIX (OPM, OOECHEUMBAIOIMX YETKOC YIIPABICHHE Y4COHBIM
IPOIIECCOM, MOBBIIIEHNE OOBEKTUBHOCTH OLICHKU PE3YIbTaTOB O0YyUEHHUS CTYACHTOB;

- npuOnamxeHHe ydeOHOTrO Tpolecca K YCIOBUAM Oyaymed mnpodeccroHanbHON
JeSITEIIbHOCTH.

AKTUBHBIE U MHTEPAKTUBHBIE (HOPMBI YIEOHBIX 3aHATHH MOTYT OBITH MCIOJB30BAHBI MPH
MPOBEJICHUH JICKIIUH, MPAKTUYECKUX U JTA0OPATOPHBIX 3aHSATH, BHITIOJTHEHIH KypCOBBIX TIPOESKTOB
(paboT), Mpu MPOXOXKAECHUU MPAKTUKU U IPYTUX BUJAX yU€OHBIX 3aHSATUM.

Hcnonp3oBaHne aKkTHBHBIX W HMHTEPAKTUBHBIX (OPM YIEOHBIX 3aHATHNA MO3BOJISET
OCYIIECTBJISTH OIIEHKY YCBOCHHBIX 3HAHUH, CPOPMUPOBAHHOCTH YMEHUN U HABBIKOB, KOMIICTCHIIHH
B paMKax Mpoleyphl TeKylero kKoHTposis no aucuuminnae bJ[.08.EctecTBo3Hanue, mpaKkTUKe.

AKTUBHBICE W HMHTEpAKTUBHBIC (DOPMBI Y4EOHBIX 3aHITUN PEANTU3YIOTCS MpEroaBaTeieM
COITIaCHO paboyeil mporpamme yueOHOM MUCIUIUIMHBI HIIM TIpOTpaMMe TpakTHku. MHTepakTiBHAs
JIEKL M MOXKET MPOBOJUTHCS B PA3TMUHBIX (OopMax.

[TpoGnemuas nekus. [IpenonaBaTens B Hadaie 10O XOAY U3JI0KECHHS y4e€OHOTO MaTepraa
co3JaeT MpoOJeMHBIE CUTYallMd M BOBJICKACT CTYACHTOB B MX aHanu3. Paspemas mpoTtuBopeuus,
3aJI0)KEHHBIE B MPOOJIEMHBIX CHUTYyalUsAX, OOydaeMble CaMOCTOSATEIBHO MOTYT NPUUTH K TEeM
BBIBOJIaM, KOTOPBIE MTPETIOAaBaTeNb JOJDKEH COOOIMTh B KAUeCTBE HOBBIX 3HAHUH.
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Jlexums-Busyanu3zanus. B maHHOM TUIe JIEKIWU Mepeaaya mpernojaBareneM HUHGOpMauu
CTYICHTaM COINPOBOXJIACTCS IOKA30M DPA3IMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTMYECKHUX CXEM,
ONOPHBIX KOHCIIEKTOB, auarpaMMm M T. I. ¢ nomompio TCO um OBM (cnaiijpl, BUIEO3ANKCH,
TUCIIJIEH, UHTePAKTHUBHASI JOCKA U T. 11.).

Jlexuusi-muanor u nekuus-auckyccus. ConepxkaHue MOJACTCA Yepe3 CEepUI0 BOIPOCOB, Ha
KOTOPBIE CTYACHTHI JJOJDKHBI OTBEYATh HETTOCPEJICTBEHHO B XO/I€ JICKITUH.

JlMcKyccusi — 3TO MyOTHYHOE 00CYXKICHUE UM CBOOOAHBIN BepOAIbHBI OOMEH 3HAHUSIMH,
CYKICHUSIMHU, UICIMHU WJIM MHEHUSIMHU TI0 TIOBOAY KaKOTO-JIMOO CIIOPHOTO Bompoca, npobiemsl. Ee
CYIICCTBEHHBIMH YEPTaMH SIBJISIFOTCS COYETAHHE B3aMMOIOIOHSIONIETO IUANoTa U O0CYXKICHUS -
CIOpa, CTOJIKHOBEHHE Pa3TMYHBIX TOUEK 3PEHHUS, TO3ULIH.

Bo3MokHOCTH MeTO/Ia TPYIIIOBOM TUCKYCCHU:

- YYaCTHHMKM JUCKYCCUM C pa3HbIX CTOPOH MOTYT YBUJIETh MpoOJIeMy, COIMOCTaBJIssL
IPOTUBOMOJIOKHBIE TTO3UIINH;

- YTOUHSIOTCSl B3aMMHBIE TO3UIIHH, YTO, YMEHBIIAET COMPOTHUBICHHE BOCIPUATHIO HOBOMW
nHpOpMAITNH;

- B IIPOLIECCE OTKPBITBIX BBICKA3bIBAHUM YCTpAHSAETCS AMOIMOHAIbHAs TNPEAB3ITOCTh B
OLICHKE TIO3UIINH MTAPTHEPOB M TEM CAMBIM HUBEIUPYIOTCS CKPBIThIE KOH (WIMKTHI;

- BbIpa0aThIBaeTCs TPYNIIOBOE PEIIEHUE CO CTaTyCOM TPYNITOBON HOPMBI;

- MOXHO HCIOJb30BaTh MEXaHU3Mbl BO3JIOXKEHUS M MPHUHATUS OTBETCTBEHHOCTH,
YBEJIMYMBasi BKIIOYCHHOCTh YYAaCTHHUKOB HCKYCCHHM B IOCIEAYIOUIYIO PEAN3alUI0 TPYIIIOBHIX
pelIeHUH;

- Y/IOBJIETBOPSIETCS MOTPEOHOCTh YYaCTHUKOB JMCKYCCUU B NMPHU3HAHUU U YBa)KEHUU, €CIU
OHH TIPOSIBHJIA CBOIO KOMIIETEHTHOCTh, M TEM CaMbIM TOBBIIAETCS YPPESKTUBHOCTh MX OTAAYH H
3aMHTEPECOBAHHOCTD B PEILICHUH TPYIIIOBON 3aauH.

OcHoBHBIE (D)yHKIIUU TIPETIOAABATEINS IIPU TPOBEICHUH JAUCKYCCUU:

- popMynupyeT npobieMy U TEMY IUCKYCCHH, JAaeT UX pabouue onpeaeacHus;

- cOo371aeT HEOOXOMMYIO MOTHBAIINIO, TTOKAa3bIBAET 3HAUUMOCTh MPOOIEMBI JIIsl y9aCTHUKOB
JIMICKYCCHH, BBICISIET B HEH HEepeIIeHHbIE ¥ MPOTH BOPEYHBBIE MOMEHTHI, ONIPEIENISET 05KUIAeMBbIH
pe3ynbTarT;

- co3JaeT qo0pokKenaTeNbHyI0 aTMocdepy;

- opMyaHpyeT BMECTE C yIaCTHHKAMU TPaBUJIA BEICHUS TUCKYCCUU;

- 10OMBAaETCs OTHO3HAYHOTO CEMAaHTHYECKOTO MTOHMMAHMS TEPMUHOB U TIOHSTHH;

- CIOCOOCTBYET MOAJIEPKAHUIO BHICOKOTO YPOBHSI aKTUBHOCTH BCEX YYaCTHHKOB, CIEIUT 3
COOJTIOJICHNEM PETTIaMEHTa U TEMbI JIUCKYCCUH;

- (ukcupyer mNpeasoKEHHbIE HJIEM Ha IJIaKkaTe WM Ha JOCKe, YTOOBbl HCKIIOYUTH
MOBTOPEHHE U CTUMYIMPOBATH JOMOJIHUTEIbHbIE BOIIPOCHI;

- Y4acTBYeT B aHAJM3€ BBHICKA3aHHBIX UJICH, MHEHUM, TIO3UIIHNI; TOJABOAUT MPOMEKYTOUHBIC
UTOTH, YTOOBI U30€KaTh TBUKEHUS TUCKYCCUH 11O KPYTY.

- 0000Im@eT MpeUIoKeHNs, BHICKA3aHHbBIE TPYIIOW, M IMOABITOXXUBACT BCE JOCTHUTHYTHIC
BBIBOJIBI U 3aKITIOUCHUS;

- CpaBHUBAET JOCTUTHYTHIN pe3yabTaT C HCXOAHOMU LIEIBIO.

[Ipu mpoBeneHUU AMCKYCCUHM MOTYT HCIOJB30BATHCS Pa3iUYHbIE OpPraHU3allMOHHbBIE (OPMBI
3aHSATHMA.
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Ounas popma 0O0ydeHus

n/m

HaunmMmenoBanue
pa3nesioB U TeEM

Koi-
BO
Jaco

KanennapHbl
€ CPOKH
U3y4EHUS
(mtan)

Bun
3aHATHUS

CamocrosrenbHas pabora
oOyJaronmxcs

BBenenmne.

1 Henensa

Jlexusa

[IpopaGoTaTh KOHCIEKT, BHIYYUTh
OIIPEJEIICH UL

Pa3znea 1.
duzuka.

Tema 1.1.
Mexanuxka.

2 Henensa

Jlexusa

Coo0Omenus no remam: «DPuszmka
B Moeii mpodeccuny,
«[leperpy3ku, HEBECOMOCTH B
JKU3HU denoBekay, «K.O.
[yankoBCKUli - OCHOBOIIOJI0XKHUK
KOCMOHAaBTHKI.

2-3 Henmenu

IIpakTueck
0€ 3aHATHE

Pemenue 3amau no teme
«MexaHuKay.

«Ipumenenue potordpdexra B
TexHuke (poToperne,
(boTOope3uCTOPHI ).

Tema 1.2.
OcHOBBI
MOJIEKYJISIPHOU
du3uku n
TEPMOAMHAMUKH.

4 genens

Jlexusa

IloaroroBka moknangoB «Poib
MKT B npupoze 1 TEXHUKEY,
«3HavYCHUE BJIAXKHOCTHU BO3/IyXa
JUTSL JKUBBIX OPTaHU3MOBY,
«Moroume cpeacTsa - BELIECTBA
MOBBIIIAIOIIME CMAUYUBAEMOCTbY.

5 Henens

IIpakTnueck
0€ 3aHATHE

Pemenue 3anad no reme
«MexaHuKkay.

«Ipumenenue potosrpdexra B
TexHuke (otopere,
(hoTOPE3UCTOPHI .

Tema 1.3.
OCHOBBI
AIEKTPOTMHAMUK
.

6 "Henens

Jlexnusa

[TonroroBka pedepator
«cTopust pa3BUTHUS
IIPEACTABJICHUN O IPUPOIE
ANIEKTpUYECTBay, «JleiicTBue
AJIEKTPUYECKOTO TOKA Ha TEIO
genoBeKay, «Mepbl 6e30IacHOCTH
pu pabore ¢
AJIEKTPONIPUOOpAMU».

7 Henels

IIpakrrueck
0€ 3aHATHE

Pemenue 3amay mo teme
«MexaHuKay.

«Ipumenenue porodrdpdexra B
Texuuke (doToperne,
(hoTOPE3UCTOPHI .

Tema 1.4.
Konebauus u
BOJIHEIL.

8 Henens

Jlexuusa

[TonroroBka pedepaToB HA TEMBI:
«YBTpa3ByK U €ro
HCIIOJIb30BAHUE B TEXHUKE U
MeauuuHey, «llepple maru B
TreOMETPUYECKON OINTHKEY,
«[IpobreMbI FHEProcOePeKSHUSD.
«cTopust OTKPBITHS SIBJICHUS
€CTECTBEHHOM
PaaOaKTUBHOCTU,

9-10 menenu

[TpakTnueck
0€ 3aHATHE

Pemenue 3anad mo reMe
«MexaHuKa.
«lIpumenenune doroddpdexra B




TexHuke (doToperne,
(hoTOPE3UCTOPHI .

Tema 1.5.
DJIeMEHTHI
KBAHTOBOM
u3uKu.

11 wenensa

Jlexumsa

[ToaroroBka pedepatoB u pazdoop
CYILIECTBYIOIIMX MPOOIEM Ha
TEMY:

«lnepHast sHEpreTUKa 1
HKOJIOTHYECKUE MPOOIEMBI,
CBSI3aHHBIE C €€

U CIIOJIb30BAaHUEMY,

Tema 1.6.
Bcenennas u ee
3BOIIOLIUSL.

11 Henens

Jlexusa

[ToaroroBka pedeparoB u pazdop
CYIIECTBYIOIIMX TPoOIEeM Ha
TeMy:

«BO3MOKHBIE CLIEHAPUHU
spoJironuy BeeneHHOIY,
AcTtepouibl.

Paznen
2. Xumus.

Tema 2.1.
Bsenenue.
OcHOBHBIC
IIOHATHA U
3aKOHBI XHMUM.

12 Henens

Jlexusa

[Tpopabotka KOHCIIEKTOB,
BBIYIUTH OCHOBHBIE  3aKOHBI
XUMUHU. COBpEMEHHBIE OTKPBITHS
XUMHYECKOM Hayku (co3daHue
MpE3CHTAIUH ). buorpadun
YUCHBIX, BHECIIMX OCOOBIN BKIaJ
B Ppa3BUTHE XUMHYECKOW HAYKH
(cozmanue mpe3eHTaIui ).

Tema 2.2.
Oo0mast u
HEOpraHHYecKas
XUMHAL

13 wenensa

Jlexusa

AnnoTpomHbie MOAU(PUKAITUN
yraepona (anmas, rpadur),
Kuciopozaa (KKCIOPOI, 030H),
oJioBa (cepoe u 6enoe 0JI0Bo).
[Tonsarne 0 XuMHUYECKOM
TEXHOJIOTUU, OMOTEXHOJIOTUHU U
HaHOTEXHOJIOTHH.
IloaroroBuTh cooOIIcHE HA
Temy «OTKpBITHE
MEPUOINUYECKOTO 3aKOHAY.

14 wenensa

[IpakTrueck
0€ 3aHATHE

[IpopaboTka aUTEpaTypPHBIX
MCTOYHHUKOB - BBIITHCAThH
(axTopbl, BIMSIONME HA
CKOPOCTb PEAKLUM.
CocraBnenue
«'eHeTnyecKas
OCHOBHBIX KJIaCCOB
HEOPraHMYECKHUX  COEIMHEHUI»
(odopMieHne B BHUJIE CXEMBI).
IToaroToBKa MpOEKTOB IO TEMaM:
«MBbLIOBapeHue, «3HavyeHue
VITIEBOJIOB B KM3HU YEJIOBEKAY.

CXCMEI
B3aUMOCBA3b

Tema 2.3.
Opranmnyeckas
XUMUSL

15 Henens

Jlexuusa

IToaroroBka cooOLIEHUI U
MYJBTUMENUUHBIX TPE3CHTALNU
1o Temam «buoJiorudeckasi poJib
YIJIEBOOB.

Pacuer xaslopuiiHOCTH NPOILYKTOB
nutanus. Mcciaemopanne
MPEIMETOB JOMAIIHETO ObITa,
SIBJISTEOIIXCS TLIACTMAaCCaMH.
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HpOMBII_U.]'IeHHOG IMpOU3BOJACTBO
XUMHYCCKHNX BOJIOKOH.
CocraBiieHuE KpOCCBOpJa Ha
TCMY ((Opl" AHNYCCKUEC BCIICCTBA).

3HaueHne aMHMHOKHUCIOT, OEJIKOB
JUIS  TIOJMHOIEHHOIO  ITHTaHHs
YyeJIoBeKa (moaroToBKa
COOOIICHU M, TIPE3CHTAIUH ).

[Ipakrnueck
16 uenensa CocraBiieHMe  KpoccBopjia MO
0€ 3aHsTHE .
u3ydeHHoit Tteme. IIpopaboTka
KOHCIIEKTa, COCTAaBJICHHE IPABUII
Oe3ormacHoOi paboThI co
cpeacTBamMu OBITOBOM XUMHH.
Tema 2.4. IloaroroBka IOKIAZOB HAa TEMBEI:
XUMHUS A )KU3HD. «buoornueckue byHKIIUM
OenxkoBy», «benkoBasg  OCHOBa
UMMYHUTETa», «/ledumut Oenka B
MUIMIEBBIX TPOAYKTaX H  €ro
10 17 nenens Jlexuus | mpeonosieHue B pamKax
r100aTbHON TTPOIOBOJILCTBEHHOM
mporpaMMbl». Pollb XHMHYECKUX
JJIEMEHTOB B JKW3HU DPACTCHUH.
Yno6peHusl. XUMHuecKue
CPEJICTBA 3aILUTHI PACTCHUN.
Paznean 3.
bBuoJsorus.
Tema 3.1. [IpopabGoTka JNEKIUU.
buonorus — MyrareHHbI€ CBOMCTBA BPEAHBIX
COBOKYHOCTh BEIIECTB, HAKATLIMBAIOIIMXCS B
11 | Hayk o KuBOM 17 nenens Jlexuus atmocdepe. Hacnencreennoie
npupojae. Meron 3a00JIeBaHUS U TPOPUITAKTHKA.
MO3HAHUS B CocraBnenue pedepaToB 1Mo TemMe
OMOJIOTHH.
Tema 3.2. Bnusnue xypenus, ynorpebaeHust
Kierka. QJIKOTOJIS ¥ HAPKOTUKOB
18 Henens Jlexuust
poIuTeNsIMA Ha SMOPUOHAIBHOE
pa3BuTHE peOeHKA.
CocraBnenue pegeparos,
12 AN JAKTHIECKHX KAPTOUEK - CXeM
WJIM TPE3EHTALUI 110 TeMe
18-19 [Ipakrnueck | «KieTka — Kak OCHOBHAas €IMHUIIA
HeJeNnu 0€ 3aHSTUE | CTPOCHMS OpPraHu3Ma U ero
YKU3HEOOCCIICUCHU S,
«Bupycsl, mpoduiiakTuka
CIIM da».
Tema 3.3. OOMeH BeIeCTBOM U SHEpTrUeH ¢
Opranusm OKpYXaIoLEeH cpeaon Kak
YyenoBeka 1 HE00X0IMMOe YCIOBHE
OCHOBHBIE CYIIECTBOBAHMSI JKUBBIX CUCTEM.
13 | MPOsBIIEHHS €ro 20 Hexens Texuus Jlenenuve KJIETKH — OCHOBa
KU3HEACITEIBbHO pocta, pa3BUTHUS U PA3MHOKEHUS
CTH opranu3MoB. becronoe

pasmHoxeHnue. [looBoii npouecc
U MOJIOBOE Pa3MHOXKEHHUE.
O11010TBOPEHHE, €TO
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OMOJIOTMYECKOe 3HAYEHHE.

20 genens

[IpakTrueck
0€ 3aHATHE

CocraBieHne OMOIIOrMYECKOTO
KPOCCBOP/Ia.

14

Tema 3.4.
Bun, ero
KpUTEPUU

21 Henens

Jlexusa

DBOJIOIMOHHAS TEOPUS U €€ POJIb
B (bopMUPOBaHUH COBPEMEHHOi1
€CTECTBEHHOHAYYHOMN KapTUHBI
mupa. Bun, ero kpurepuu.
[Momymsust Kak CTPYKTypHAs
€IMHHUIIAa BUA U HBOJIIOLIUH.
CunTeTH4ecKas TEOpUst
spogonuu (CTI). Ananus u
OLIEHKA Pa3IMYHBIX TUIIOTE3
MIPOUCXOXKICHUS JKU3HU U
yejoBeka. YeoBeuyeckue pacel,
OIIaCHOCTh pacHu3ma.

21 venens

[IpakTnueck
0€ 3aHATHE

JIBMKYIIIE CHITBI DBOJIIOIUY B
coorBercTBuu ¢ CTO.
Pe3ynbTaThl 3BOMIONNH.
Coxpanenune MHOrooOpasus
BHJIOB KaK OCHOBA YCTOWYUBOTO
pa3BuTus buocdepsl. [IpuunHel
BBIMUPAHUS BUJIOB.
buonornueckuii nporpecc u
OMONIOTHYECKUI perpecc.

15

Tema 3.5.
DKOCUCTEMEI

22 "Henens

Jlexuusa

[IpeameT u 3ama4m SKOJIOTUH:
y4eHHE 00 HKOJIOTHYECKUX
(akropax, yueHue o
COOOIIECTBAaX OPTaHU3MOB,
ydaenue o ouocgepe.

23 menens

[Ipakrrueck
0€ 3aHATHE

CocraBieHue cxem neperadu
BEILIECTB M dHEPruu (1emneit
MUTAHUS).

CpaBHHTENbHAS XapaKTEPUCTHKA
MPUPOTHBIX SKOCUCTEM U
arpo’KOCHUCTEM CBOEH MECTHOCTH.
Pemenne skonornueckux 3azaad.
AHanu3 ¥ OLICHKA ITOCJIEACTBUM
COOCTBEHHOU JESTETLHOCTH B
OKpYXKaIoIeH cpeze, Mo0aTbHbIX
HKOJIOTHYECKUX MPOOJIeM U myTen
WX PeIICHUSL.

Bcero yacos

72
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| ITaciopT ()OHIOB OIIEHOYHBIX CPEe/ICTB

1. O6n1acTy NpuMeHEeHUS

®ona oueHouHbIX cpeacTB (POC) npeaHazHayeH AJs IPOBEPKU PE3YIHTATOB OCBOCHMS
JUcUUIUIMHBL «EcTecTBO3HaHME», BXOJAIEH B COCTaB MPOrpaMMbl MOJATOTOBKH CHEIIHATIHCTOB
cpeanero 3BeHa no crnenuansHoctd 40.02.01 IIpaBo u opraHu3anus COLHATBHOTO O0ECTICYCHHUS.
OObeM YacoB Ha ayIUTOPHYIO HArpy3Ky MO JAWCIUILINHE 72 Yaca, Ha CaMOCTOSATENIbHYIO padoty 31
yac.

2. O0beKTHI OLIEHUBAHUS — Pe3yJIbTATHI 0CBOEHHS AUCHUIIMHBI

®OC no3BOSET OLIEHUTH CIAESAYIONME PE3YAbTATHl OCBOCHUS IMCLUIIIHHBI |
JIMYHOCTHBIX
e YCTOWYUBBIA HMHTEpPEC K MCTOPUU M JOCTHKEHUSIM B O0JAacTH E€CTECTBEHHBIX HAyK, UYBCTBO
TOPAOCTH 32 POCCUMCKUE ECTECTBEHHBIE HAYKH;
e TOTOBHOCTHh K TIPOJOIDKCHHIO OOpa30BaHMS, MOBBIIICHUIO KBATH(UKAIIMK B W30paHHOI
npodeccuoHanbHON IESITEIbHOCTH C MCIOJIb30BAHUEM 3HAHUM B 00J1aCTH €CTECTBEHHBIX HAYK;
e OOBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIUH B O0OJACTM €CTECTBEHHBIX HayK s
YeloBeKa M OOIIeCTBa, YMEHUE MCIOIB30BATH TEXHOJOTUYECKHE JOCTHIKEHHS B 001acTH (DM3UKH,
XUMUH, OMOJIOTHHU JJIsl MOBBIIICHUS COOCTBEHHOTO WHTEJIEKTYaJbHOTO Pa3BUTHSI B BBIOpaHHOI
npodeccnoHanbHON NeSTeTbHOCTH;
e YMEHHE MPOAHAIM3UPOBATH TEXHOTCHHBIC MOCIEJACTBUS JJIsi OKpYXKAlOUeH cpeibl, OBITOBOM U
MPOU3BOCTBEHHOM JIEATENIbHOCTH YEIOBEKa;
e TOTOBHOCTH CAMOCTOSITENILHO JIOOBIBaTh HOBBIE Jisi CE0sl €CTECTBEHHOHAyYHbIC 3HAHUS C
M CIIOJIb30BAHUEM IS 3TOTO TOCTYMHBIX HCTOYHHKOB WH(POPMAITNH;
e YMEHHE YIPaBIATh CBOEH MO3HABATEIbHOW AESTEIbHOCTHIO, MPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO HHTEIIJICKTYaTbHOTO Pa3BUTHSI;
e YMEHHE BBICTPAaWBATh KOHCTPYKTHBHBIE B3aWMOOTHOIICHUS B KOMAaHJE IO PEIICHHIO OOIMX
3a1a4 B 00J1aCTH €CTECTBO3HAHUS;
MeTanpeIMe THbIX:
e OBJIQJICHWE YMEHUSIMH W HaBBIKAMH PA3IUYHBIX BUJOB TMO3HABATEIBHOW MACSTEIbHOCTH IS
M3Y4EHUS Pa3HBIX CTOPOH OKPY)KAIOIIETO €CTECTBEHHOI'0 MHUPA;
e TMPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUsS (HAOTIOIEHUS, HAYYHOTO OHKCIEPUMEHTA) s
M3YUCHHS Pa3IMUHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHHBI MHPA, C KOTOPHIMH BO3HUKAET
HE0OX0IMMOCTh CTAIKUBAThCs B TpodeccnoHanbHOl chepe;
e YMEHHE ONPEAETATh LU U 33Ja4M JIeATEIbHOCTH, BBIOUPATh CPEACTBA JJIs UX TOCTHKEHUS Ha
MPaKTHKE;
e YMEHHME MCHOJb30BAaTh PA3NMYHbIE HUCTOYHUKMA [JJIs TIOJYYEHHUS ECTECTBEHHOHAY4YHOU
MHGPOPMAILINU U OLIEHUBATh €€ JOCTOBEPHOCTD ISl TOCTH)KCHU S ITOCTABJICHHBIX LI€JICH U 3a1a4;
npeAMeTHbIX:
e CchOpPMHUPOBAHHOCTH MPEICTABICHUN O I[EIOCTHOW COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHE
MHUpa, TPUPOJIC KaK €TMHOM IETOCTHON CHCTEME, B3aMMOCBS3HM YEJIOBEKA, MPHUPOLI U OOIIECTBA,
MPOCTPAHCTBEHHO-BPEMEHHHI X Maciradax BeenenHoi;
e BIAJCHHWE 3HAHUSIMU O Haubolee BaXKHBIX OTKPBITHSAX U JIOCTHIXKEHUSIX B 00JIacTu
€CTECTBO3HAHUS, TIOBJIUSBIIMX HA YBOJIIOIMIO MPEICTABICHUI O IPUPOJIC, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;
e CHOPMHUPOBAHHOCTh YMEHUS TPUMEHSATh €CTECTBEHHOHAYYHBIC 3HAHUS Ui OOBSICHEHUS
OKpPYXKAIOIMX SIBJICHUM, COXpaHEHUS 37J0POBbs, 00eCTIeUeHUs 0€30MaCHOCTH JKU3HEIEATEIHPHOCTH,
0OepeXKHOTO OTHOIICHHUS K MPUPOJIE, PALIMOHATBFHOTO MPUPOIONOIB30BAHUS, & TAKKE BHIMOTHEHUS
pOJI TPAMOTHOTO TTOTPEOUTEIIS;
e CchOpMUPOBAHHOCTb MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUS MPUPOJBI U CPEACTBAX
U3Y4eHUsT MeraMHupa, MakKpoMHpa M MHUKPOMHpPA; BIIaJeHUE MpHEMaMHU eCTECTBEHHOHAYYHBIX
HaOII0JICHU M, OTIBITOB, UCCIEAOBAaHUM U OILIEHKU IOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTATOB;
e BIJIAQJCHHE MOHATUHHBIM allapaTOM €CTECTBEHHBIX HayK, IO3BOJSIONIMM I103HABaTh MHUP,
y4acTBOBaTb B JMCKYCCHSIX [0 €CTECTBEHHOHAYYHBIM BOIIPOCaM, HCHOJIb30BaTh pa3INYHbIE
WUCTOYHUKA WHQOpPMAIUU IS TOATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKA OTHOCUTBHCS K
coobmeHusiv CMU, conepkammm HaydHYIO0 WHGOPMAITUIO;
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e c(hopMUPOBAHHOCTh YMEHUI MOHUMATh 3HAYUMOCTb €CTECTBEHHOHAYYHOTO 3HAHUS JIJISI KXKIIOTO
YeloBeKa HE3aBHCHMO OT €ro mpodeccroHanbHOU AESTeIbHOCTH, pazindarh (AKThl M OIEHKH,
CpPaBHHMBATh OICHOYHBIC BBIBOJBI, BUACTh MX CBS3b C KPUTEPHUSMHU OIICHOK U CBS3b KPUTEPHUEB C
ONpPEJICIICHHON CUCTEMOM IIEHHOCTEH.

3 ®opMBbI KOHTPOJISA H OI[€HKH Pe3yJIbTATOB 0CBOEHHUS TUCHUTIIMHBI
KOHTponp M OLIEHKAa pE3YyNIbTaTOB OCBOEHHUS — ATO BBIABICHHUE, U3MEPEHUE U OLICHUBaHUE
pe3yabTaTOB OCBOCHUS AVCLUTIIMHBI.
B coorBerctBuM ¢ yueOHBIM MiaHoM crernuainbHoctd 40.02.01 IlpaBo u opranuzanus
colManabHOro  olecrieyeHus, pabouelt  mporpamMmol  TucHUIUIMHBL  «EcTecTBO3HaHME»
IpeAyCMAaTPUBACTCS TEKyLLMU U MIPOMEKYTOYHBIN KOHTPOJIb PE3YJIBTaTOB OCBOCHUS.

3.1 ®opmbl TEKYLIET0 KOHTPOJIS

Tekynmii KOHTpOJIb YCIIEBAEMOCTH IHIPEJACTaBisIET cOOOM IMPOBEPKY YCBOEHHUS Y4E€OHOIO
MaTepuaa, peryjiipHO OCYIIECTBIISIEMYIO Ha MPOTSHKEHUH Kypca 00ydeHUsl.

Tekynmii KOHTPOJb pPE3yIbTaTOB OCBOEHUS TUCIUILIMHBI B COOTBETCTBHUU ¢ paboueit
MpOTrpaMMON U KaJeHIAPHO-TEMATHYECKUM TUIAHOM MPOUCXOJUT MPU MCIOJIB30BAHUM CIEIYIOIX
00s13aTeNbHBIX (POPM KOHTPOJIS:

- BbINOJIHEHUE U 3auWUuma npaKmudeckux pabom,

- NPOBEPKA 8bINOIHEHUS CAMOCMOAMENbHOL pabombl CMy0eHmos,

- NPOBEPKA 8bINOIHEHUS KOHMPOIbHLIX pabom.

BoinosiHeHHe W 3alMTAa NpaKkTHYecKHX Ppadot. [Ipakruueckue pabOTHl MPOBOIATCS C
[ETBI0 YCBOGHUS W 3aKPEIUICHHUS PEe3yJIbTaTOB OCBOCHHS MUCIHUIUIMHBI. B Xome mpakrmdeckoin
paboThl oOydarolmecs ydaTcsl HCIONb30BaTh (OPMYNbl, U MPUMEHATh Pa3IUYHbIE METOJIUKU
pacdera, aHaJIU3UPOBATh MOJTYYCHHBIE PE3YIbTAThl U JI€TATh BHIBObI, OMUPASCh HA TEOPETUUYECKH €
3HAHUSL.

CHucok npakTH4eckux padorT:

e [Ipakxmuueckas paboma Nel. Pemenne 3a1aq o teme «MexaHIKa»

e [lpakxmuueckaa paboma Ne2. Pemenue 3amady mo Teme «OCHOBBI MOJIEKYISIPHOMN
GU3UKM U TEPMOAMHAMUKI

e [Ipakmuueckas paboma Ne3. Pemenue 3amad 1o teme «JIeKTPOTUHAMUKAY.

e Ilpakmuueckas paboma No4. Pemenue 3amad 1o teme «KoaebaHus U BOTHBI.

o [Ipaxmuuecxas paboma Ne5. Pemenne pacueTHBIX 3a/1a4 C MCIIOJIE30BAHHEM OCHOBHBIX
3aKOHOB XUMHHU. PelleHue 3amad Ha HAXOXKIAECHHE OTHOCHUTEIBHOM MOJIEKYJSIPHOM Macchl,
ONpENEICHNEe MacCOBOM JIOJIM XMMHYECKMX 3JIEMEHTOB B CII0O)KHOM BEILECTBE, KOJIMYECTBA
Bemiectea M T.4. CoCTaBleHHE YpPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH,
pacctaHoBKa KO3(PPHUIIMEHTOB METOIOM 3JEKTPOHHOTO OanaHca. BelimomHeHWe ympaKHEHUH Ha
pacyer CKOpOCTH XuMH4Yeckou peakuuu, npuHuun Jle Illarense. BrinonHenue ynpaxHeHUN Ha
COCTABJICHUE MOJICKYJSIPHBIX, MOJIHBIX M COKpPAllCHHBIX HWOHHBIX YPaBHEHHMH peakui.
Wnentudukanusa HeoOpraHm4yeckux CcoelMHEHUM. [eHeTudeckas CBs3b MEXIy KlaccaMu
HEOPraHUYECKUX COCIMHEHUH.

e [Ipakmuueckaa padboma Ne6. CTpykrypHBIE (DOPMYNBI YIIIEBOAOPOAOB, H30MEPHI U
romojyiord. Ha3Banue yrmeBomopoaoB mno MmexayHapoaHoil HoMeHkinatrype [UPAC. CnupTsl.
@®enonpl. HoMeHnkmatypa M M30MEpHUs; CIIOCOOBI MONTYYSHHS, XAMUYECKHE CBOMCTBA. AJIBICTHIBI.
KapOonoBsie kucnotel. HoMeHkIaTypa u u3oMepusi; CriocoObl MOIydeHUs, XUMUYECKIE CBOMCTBA.

e [Ipaxmuueckas paboma Ne7. Pemenue Omonormdeckux 3agad no teme «HykienHOBbIE
KUCIIOTBD».

e [Ipakxmuueckas paboma Ne8. PemeHue 3eMeHTapHbIX TEHETHUYECKUX 3a/1au.

o [Ipaxmuueckas paboma Ne9. Onucanue ocoder Buaa Mo MophoIOTHIECKOMY KPUTEPHIO.
AHanu3 1 OLIEHKA Pa3JInYHbIX TUIIOTE3 MPOUCXOKICHUS YETIOBEKa.
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. Ilpakxmuueckas paboma Nel(). CocTtaBlieHUE CXeM IepeAayd BELECTB U 3HEPIUu
(memelt nmuTaHus). Pemenune sKoI0rnueckux 3ajad.
e [Ipakxmuueckas paboma Nel. Pemenue 3a1au no teMe «MexaHuKay

3amada Ha ornpeAeseHUue MPONHICHHOTO MYTH MPU PaBHO3aMEJICHHOM JABUKEHUU

3anmaua Nel.

Cawmorer, netsumii co ckopocThio 900 km/4, coBepmmaer mocaaky. Bpemsi 10 mOJHOW OCTaHOBKH
camorera 25 c. Heo6xoaumo onpeaenuTs ATUHY B3JIETHOM MOIOCHI.

3amavya Ha KOMOMHAIUIO PA3THYHBIX BUIOB JBUKECHUS

3amaya No2.

ABTOOyC HauMHaeT CBOE JBM)KEHHE OT OCTAHOBKM M 32 5 C YBEIMYUBAET CBOIO CKOPOCTH 10 36
kM/4. 3arem 20 c aBTOOYC €[eT C IOCTOSHHOW CKOPOCTBIO M TIepel CBETO(GOpOM TOPMO3HT,
OCTaHABJIMBAETCS, JO IIOJHOM OCTaHOBKM JABHMKeTcs B TeueHwe 10 c¢. Omnpenenute
MOJIHBIN MPONACHHBIN MMYTh 3TUM aBTOOYCOM.

3aauy 10 TEME UMITYJIbC, MOILHOCTh, IHEPTHS

3amaua Ne 3. Ilynms maccoit 10 1, jeTsmas ropu3oHTAIBHO cO ckopocThio 400 M/c, ymapsiercs B
mperpagy W OCTaHaBIMBaeTcs. YeMy paBeH HMMYNbC, MOMYyYCHHBIM TMyled OT mperpaabi?
Kyna on nanpaBnen?

3amaua Ne 4. Kocmuueckuit kopabab maccoit 4800 kr aBuraics mo opoute co ckopoctbio 8000 m/c.
[Ipu TOpMOXKEHMU W3 HEr0 TOPMO3HBIMU JBUTATEISIMUA ObUTIO BBIOpOImeHO 500 KT TpPOIYKTOB
cropaHust co ckopocTbio 800 M/C OTHOCHTENBHO €ro KOpIyca B HallpaBJICHUU JBUKEHUSL.
OnpenenuTte CKOPOCTh KOPaOIsi MOCIE TOPMOKECHHUSL.

3amaua Ne 5. CHapsa, jJeTeBUMH TOPU3OHTAIBHO cO CKOpocThio 480 Mm/c, pasopBajics Ha [Ba
OCKOJIKa paBHOM Macchl. OIMH OCKOJIOK TOJIETeNl BEPTHUKAIBHO BBEpPX cO ckopocThio 400 m/c
OTHOCUTENbHO 3emau. OnpenenuTe CKOPOCTh BTOPOTO OCKOJIKA.

3amaua Ne 6. OXOTHMK, IJIBIBA IO O3€py Ha JIETKOW HaJyBHOW JIOJKE, CTpenseT B yTok. Kakyro
CKOPOCTh TPUOOpETAET JIOJKA B MOMEHT BBICTpEJa M3 JIBYX CTBOJIOB PYXbs (mymietom)? Macca
OXOTHHUKa C JIOAKON U pyxbeM 80 kr, Macca mopoxa u apodu B ogHoMm matpoHe 40 I, HayanbHas
ckopocTb apobu 320 m/c, CTBON pyXbs BO BpeMs BBICTpeNla HampaBjieH Moja yroMm 60° k
TOPHU30HTY.

3amaua Ne 7. Crosumii Ha KOHbKax 4enoBeKk maccod 60 kr ysoBuT Msu maccoi 500 rpamm,
JETAMMA TOPU30HTAIBHO CO CKOPOCTBIO 72 KM/d, ONPEAEIUTE PACcCTOSHUE Ha KOTOPOE OTKATHUTCS
MIPH 3TOM 4YeJIOBEK, eciii KodddunreHT Tpenus 0,05.

3amaua Ne 8. CamoneT JODKEH MMETh IS B3jeTa ckopocTh 25 m/c. JlnunHa mpobera mo moioce
aspoapoma coctapisier 100 M. Kakyro MOIIIHOCTB TOJDKHBI Pa3BUBATH ABUTATENN MPU B3JIETE, €CIIH
Macca camosera 1000 kr u conpoTuBiieHNE ABUKEHUIO paBHO 200 H?

3amaua Ne 9. @yr6onpHBIN Mssd Maccor 400 T magaeT Ha 3eMITI0 C BBICOTHI 6 M U OTCKAaKMBAaeT Ha
BBICOTY 2,4 M. Kakoe KOJIMYeCTBO MEXaHWUYECKON HJHEPruyd Msda IPEBPAIAETCS B IPYrue BHUIbI
SHepruu?

3agaua Ne 10. ABTomMoOmib maccoir 5000 Kr mpu JBH)KEHHUM B TOPHOH MECTHOCTH MOJHSUICS HA
BoicoTy 400 M Hajg ypoBHeM Mopsa. Ormnpenenure NOTEHIUAIbHYIO SHEPIrUI0 aBTOMOOMIIS
OTHOCHUTEIBHO YPOBHS MOPSL.

3amaua Ne 11.Ilepen 3arpy3koil B IUIaBUJIBHYIO II€4b YYTYHHBIM METAJJIONOM H3MEJIbYAIOT
yaapaMu Tajaronero 6orika monora maccoit 6000 kr. OmpenenuTe MOJHYIO SHEPTUIO B HIKHEH
TOYKe MpU NajeHun Ooifka ¢ BbICOTH 9 M. CpaBHUTE €€ C MOIHOM 3Heprueil, KoTopyro UMeeT O0eK,
MPOM IS IIPU NAJICHUU 5 M.

3agada Ne 12. Camoner maccoit 1000 kr geTtut ropu3oHTainbHO Ha BeicoTe 1200 M co ckopocThio 50
m/c. [Ipu BBIKITIOUEHHOM JABUTATENE CaMOJET IUIAHUPYET W MPU3EMIIIETCS CO CKOPOCThIO 25 M/C.
Onpenenure cuily COIPOTUBIIEHUS BO3/yXa IIPU CIIyCKE, CUMTAs JIMHY CITyCKa paBHOU § KM.
3amaua Ne 13. JloctaTo4Ha JI1 MOIMHOCTH AJICKTPOJBHUTATENS TOKApPHOro cranka 1A62 (7,8 kBr)
JUis 00pabOTKU JIeTaau CO CKOPOCTBIO Pe3aHus 5 M/C, eclu CONpPOTHBIICHHE MeTajula PE3aHUIo
coctaBysier 600 H? KII/] cranka 0,75.

3azaya No 14. ABTOMOOMJIb, MOIIHOCTh IBUTATEIS KOTOPOTO 50 kBT, nBmxeTcs mo
TrOpU30HTANBHOMY Imocce. Macca aBTomoOmis 1250 kr. ComnpoTuBieHHE IBHKEHHUIO PABHO
1225 H. Kakyio MakcHMaabHYyI0 CKOPOCTbh MOXET pa3BUTh aBTOMOOUJIb?
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3agaua Ne 15. Ilpu popMupoBaHuM KeIE3HOJOPOKHOIO COCTaBa MPOUCXOIAT COyAAPEHUS BATOHOB
Oydepamu. Ilpyxunbl aByx OydepoB Barona cxkaiuchk npu yaape Ha 10 cm kaxmas. Omnpenenure
paboTy cxKaTUsl MPYXKUH, €CIl KOA(PQUIIMEHT HX HKECTKOCTH paBeH 5-10° H/m.

IIpoBepka BBINOJHEHUSI CaMOCTOATENbHOH padorbl. CamocrosiTenbHas pabora
HaIlpaBJIeHA Ha CAMOCTOSTEIbHOE OCBOCHUE U 3aKPETUICHIE PE3YIbTaTOB 00ydIeHHSI.

CamocrosiTenpHas MOATOTOBKa OOY4JaroUXCs 1O JUCHHUILIMHE MPEIoaraeT CleIyromme
BUJIBI U (POPMBI PAOOTHI:

o Cucmemamuueckas npopabomrka KOHCNEKMO8 3aHAMUL, YUeOHOU U CHeyudrbHOU
MexXHU4ecKou Tumepamypeoi.

e Camocmosmenvroe uzyueHue mamepuana U KOHCNEKMuUposanue nNeKyutl no y4eonoul u
CReyuUanbHOU mexHuYecKol aumepamype.

e Hanucanue u 3awuma 0oknaoa, nod2omosKa K coobujeHuro uiu beceoe Ha 3aHAMUU NO
3a0aHHOU npenodasamenem meme.

e Buinonnenue pacuemuulx 3a0aHull.

e Paboma co cnpagouHotl iumepamypou U HOpMAmuSHbIMU MAMePUATLAMU.

CHucok caMOCTOSTENBHBIX PadoT:

e Camocmosmenvrnas paboma Nel. TlpopaboTaTh KOHCIEKT, BEIYYUTH ONPEICICHUS.

e CamocmosmenvHas paboma Ne2. Pemenue 3amgad mo teme «MexaHuKa», COOOIIEHHS 10
temam: «Pusznka B Moeil mpodeccun», «lleperpy3ku, HEBECOMOCTh B JKM3HM dYeloBekay, «K.D3.
[{rankoBCKU - OCHOBOIIOJIOXHUK KOCMOHABTUKI.

e Camocmosmenvnas paboma Ne3. TloaroroBka paoknanoB «Poxs MKT B mpupone u
TEeXHHUKe», «BIMsSHUE TETUIOBBIX JBUTATENICH Ha OKpyKarolyro cpeay Kammauarpaackoi o0macTu,
«3HaYeHUE BIIAXKHOCTU BO3JyXa Ji1 >KUBBIX OPraHU3MOB», «MololmMe CpeacTBa - BEIIECTBA
MOBBIIIAIOIIME CMAUYUBAEMOCThY.

o Camocmosmenvnas paboma Ne4. TloarotoBka pedeparoB «VcTopus pa3BUTHS
NPEICTaBICHUN O IPUPOIE AIEKTPUUECTBAY», «/IefICTBHE 3JIEKTPUUECKOTO TOKA Ha TEJIO YEJIOBEKaY,
«Mepbl 0€30M1acCHOCTH IpU paboTe C ANEKTPOIIPUOOPAMU».

o Camocmosmenvruas padboma NeS. Il=IlonroroBka pedepaToB «YIBTpa3ByK U €ro
HCIIOJIb30BaHNE B TEXHUKE U MeAuIluHe», «[lepBbie maru B reomeTpudeckoil ontukey, «IIpodiembl
HEProcOepekeHU D).

o Camocmoamenvnasa padboma Ne6. llpumenenue ¢otorddexra B TexHuke (poropene,
dotopesuctopsl). «CTOpHUS OTKPHITHS SIBICHHS €CTECTBEHHOW paJMOAaKTHBHOCTH», «SImepHas
SHEpreTHKa U HKOJOTHYECKUE MPOOIeMbl, CBSI3aHHBIE C €€ UCII0Ib30BAHUEM.

o Camocmosmenvnas paboma Ne7. TlomroroBka pedeparoB «Bo3MOXHBIC CIICHApUH
sBOJOIMK BeenenHoii», AcTepouibl.

o Camocmosamenvnas paboma Ne§. CoBpeMEHHBIE OTKPBITHS XUMHUYECKOH HAYKH
(co3manue mpeseHTanuii). buorpaduu ydyeHbIX, BHECIIMX OCOOBIM BKJIaJ B Pa3BUTHE XUMHYECKOM
Haykdl (Co3JaHMe TMpe3eHTanui). AJUIOTpOonHble Moaudukanuu yriaepoaa (anMmas, Tpadur),
KHCIIopoJia (KUCIOpoa, 030H), ojloBa (cepoe u Oenoe 010B0). [IoHATHE 0 XUMHYECKOH TEXHOJIOTHH,
OuoTexHOJNIOTMH ¥  HaHOoTexHoJoruu. IlogroroBuTh coobueHue Ha TeMmy «OTKpBITHE
MEePUOANYECKOTO 3aKOHay». SlnepHble peakuud U HX 3HaueHHe (MOATOTOBKA COOOIICHHH).
PanuoakruBHocth.  Mcmonib30BaHME — pagMOaKTUBHBIX H30TOMOB B TEXHMYECKUX  IEJISX.
PeHTreHoBCcKOE M3Tyu€HHE W €r0 HCIOJB30BAHHUE B TEXHHMKE W MeOuIMHE. MoJenupoBaHue Kak
METO/]] POTHO3UPOBAHUS CUTYallMU Ha IPOU3BO/ICTBE.

e Crpykrypsl Jlptouca (moarotoBka cooOmeHuit). JlucrmepcHbie cuUCTeMBI B OBITY
(moaroroBka mpe3eHTauii). I[oasIpHOCTD CBSI3U M MOJIIPHOCTH MOJICKYJIbl. AHOMAIUK (PU3UYECKUX
CBOMCTB BOJIbI. JKUJIKHE KpUCTAIIIbI.
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e CBaHTe AppeHuyc — co3ziaTelb TEOPUM 3JIEKTPOJUTHUYECKOW AMccolMaluM (M3ydeHue
ouorpaduu, co3gaHue MPE3CHTAIINN).

e Jleficteue npunuuna Jle larenbe B ku3HM (moAroroBka cooOmeHuit). Karamus.
l'omorennbie u rereporeHHble KatanusaTopbl. IIpomoropsl. Karanutnueckue simpl. MHTHOUTOpHI.
[TogrotoBka  cooOmenuit Ha  TeMmy: «OcoOEHHOCTH  OMOXMMHUYECKUX  OKUCIMTEIbHO-
BOCCTaHOBUTEJIbHBIX IIPOILIECCOB B OPraHU3Max».

e [IpyMeHeHnE KUCIIOT, OCHOBAHMH, COJE€M M OKCUIOB B OBITY (IMIOATOTOBKA COOOIIECHU,
CO3[JaHME TMPE3eHTALUM, pelleHNe TECTOBbIX 3adaHuil). Eakue menouu, MX HCHOIB30BAHHE B
IPOMBILUIEHHOCTU. [allieHass M HeraiieHas HM3BeCTb, €€ NPUMEHEHHE B CTPOMTEIbCTBE. [ MIC U
anebacTp, TMTIICOBAHHUE.

e [loaroToBuTh N0KIaA Ha TeMy: «ICII0JIb30BaHNE MUHEPAIBHBIX KUCIOT Ha MPEIIPUSITUIX
Pa3ITUYHOTO MPOQUILSD.

e [IpuMeHeHue MEeTaIOB U HEMETAJUIOB (TOATOTOBKA COOOIIEHUH, CO3aHNe IPE3EeH AUl ).
XapakTepucThKa 3JIeMeHTa 1o ero mnosioxkenuto B Ilepmommueckoin cucreme J[.M. MenneneeBa
(BBITIOJIHEHHUE 1O aNropuT™My). ['eHeTnueckas CBsI3b HEOPraHUUYECKMX COETUHEHUH (COCTaBIEHUE U
pEILIEHHE LENOYEK IPEBPALLEHUM ).

e [logroroButh noK7IaAbl Ha TeMmbl: «Poidb METAJUIOB B HCTOPUU  YEIIOBEYECKOH
UBUIN3ALUNY, «MeTauibl TIaBHbIX MOATPYN, «MeTaibl MOOOYHBIX MOATPYIII.

e Kopposus MeramnoB: XuMUYECKas U OJIEKTPOXUMHMYECKas. 3aBUCHUMOCTh CKOPOCTHU
KOPpO3MH OT YCIOBUN OKpyxkaromeil cpeabl. Kinaccupukanus KOppo3uH METaNIOB M0 Pa3lTuYHbIM
npu3HakaM. CriocoObl 3aM Tl METAIIOB OT KOppo3uHu. [Ipon3BOJCTBO UyryHa M CTalH.

e CamocmosmenvHas  paboma No9. CocraBsieHune 0000MmaroIIei TaOIUIIBI
«YraeBonopoas». «Hedgrs u mpoaykTsl nepepaboTki HedrHu (IMOAroTOBKa COOOLICHUH, CO3MaHue
Ipe3eHTaIUi).

e [loaroroBka AOKIAJ0B Ha TEMBI: «XMMHsS YIIIEBOJAOPOAHOIO CBHIPhs», «YTIJIEBOJOPOAHOE
TOIJIMBO, €r0 BBl M Ha3HA4YeHUE», «DKOJOTNUYECKUE ACIEKThl U CIOIb30BAHUS YIIIEBOIOPOIHOTO
CBIPBSD».

e Kiaccudgukanuss u Ha3HayeHWe KaydykoB. Kiaccudukanuss W Ha3HA4eHHE pE3HH.
Bynkanuzanus kaydyka. OCHOBHbIE HallpaBJIEHUs MPOMBIITICHHON NepepabOTKU MPUPOTHOTO rasa.
[lomyTHBIN HedTsAHOW Ta3, ero mepepaboTka. [Iporiecchl MPOMBINUICHHONW TepepadOTKH HEQTH:
KpeKuHT, pudopmMuHr. OKTaHOBOE 4YMCIO OCH3MHOB M I[ETAHOBOE YHCIO JM3EIBHOTO TOILIUBA.
Kokcoxummnueckoe mpou3BOJICTBO U €10 MIPOIYKIIUS.

e Kucnoponconepxxanmpe coequHeHUss B ObITY (IpOBEAEHUE HCCIEIOBAaHUN IPOAYKTOB
nuTaHus, OBITOBOM XWUMHUU Ha COJEp)KaHUE IIPEICTaBUTENEH CIHUPTOB, CIOXKHBIX 3(UPOB,
KapOOHOBBIX KHCIIOT, ’KUPOB, YITIEBOIOB).

e [lonyuenue eHoNa U3 MPOTYKTOB KOKCOXUMUYECKOTO MPOM3BOACTBA M U3 OEH307Ia.

e [lonukonaeHcamus popmanbaeruaa ¢ GeHonaoM B (peHoIoPopMaIbIETUAHYIO CMOTY.

e [IpuMeHeHue alleToHa B TEXHUKE U IPOMBIITICHHOCTH.

e MHorooOpa3ue KapOOHOBBIX KHCIIOT (IIaBeIeBasi KMCIOTa KaK IByXOCHOBHAs, aKpUJIOBas
KHCIIOTa KaK HelpeelbHasi, OCH30iHas KHCI0Ta KaK apOMaTH4ecKas).

e [loaroroBka coOOUmICHUI M MyABTUMEAMMHBIX MpPE3EHTAlMU 1Mo TemaM «bHuojornyeckas
poJb YrIIeBOoAOB». PacueT KaJopuilHOCTHM HPOAYKTOB NMHUTAaHUS. 3HAYEHHE aMHHOKHUCIOT, OEJIKOB
JUI TIOJIHOLIEHHOTO MHUTAaHMs 4YeloBeKa (IIOJroToBKa cooOLeHuM, npeseHTauuil). MccnenoBanue
IpPEIMETOB JOMAIHEro ObITa, SBIAIOLMXCS IIacTMaccaMmu. IIpombllUIeHHOE NPOU3BOJCTBO
XUMHUYECKUX BOJIOKOH.

e CocraBiieHue KpoccBop/a Ha TeMy «OpraHuyecKue BEIeCTBay.
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e [loaroroBka nokinanoB Ha Tembl: «buonornyeckue QyHkiun 6enKkoBy, «bekoBas OCHOBA
UMMYHHUTETa», «Jle@uuuT Oenka B MUIIEBBIX IPOAYKTAX U €ro MPeoI0JeHIE B pPaMKax [I00aIbHOM
IPOJIOBOJILCTBEHHOMN MTPOTPaMMBI».

o Camocmoamenvras paboma Nel(). Ponb XUMHUYECKUX 3JEMEHTOB B JKU3HHM pPacTEHUH.
YnoOpenus. XuMuyeckue CpeJcTBa 3allMThl pacTeHUH.

e Camocmosmenvras paboma Nell. CocraBienue pedepaToB, TUIAKTUUESCKAX KapTOUEK -
CXeM uJiM mnpe3eHTanui mno teme «Kierka — Kak OCHOBHAs €MHHUIlA CTPOCHUSI OpraHu3Ma U €ro
XKu3HeoOecriedeHus», «Bupycsl, npodunaktuka CITN a».

o Camocmoamenvrnas paboma Nel2. CoctaBieHue pedeparoB mno Teme «BnusHue
KypeHHs, yHOTpeOJIEHUs aJKOrojii M HAapKOTUKOB POJIUTENSAMM Ha SMOpPHOHAIBHOE Ppa3BUTHE
pebenka. MyrareHHbBIE CBOWCTBA BpEIHBIX BEUIECTB, HAKAIIMBAIONMXCS B aTMocdepe.
Hacnencrsennsie 3a0oneBanus u npoduiaktika». CocraBieHue OMOIOTMYECKOT0 KPOCCBOP/IA.

o Camocmosmenvnas paboma Nel3. AHanu3 U OLEHKA pa3IMYHBIX TUIOTE3
IIPOMCXOXKICHUS )KU3HHU U dyeloBeka. UenoBedeckue pachl, ONaCHOCTh pacu3Ma.

o Camocmosmenvnas paboma Nel4. CoctaButh cxemy «TUIBI B3aMMOOTHOILEHUII.
W3yuenne rnoOalbHBIX JKOJIOTHYECKHX IMpoOiem perumoHa. OdopmieHue B TeTpaau
npou3sBosibHOe. CoCTaBlIeHHE KPOCCBOP/A 10 M3yYEHHOM TeMe.

IIpoBepka BBINMOJIHEHHSI KOHTPOJBHBIX padoT. KoHTponbHas paboTa MPOBOIUTCSA C
LEJIbI0 PE3YIbTATOB OOYYEHHMS M IOCIEIYIOIIEro aHajiu3a THUIUYHBIX OMMOOK M 3aTpyJHEHMI
oOydaronmxcs B KOHIIE HM3Yy4eHHsI TeMbl MM pazzaena. ComlacHO KaJeHJIapHO-TeMaTHYEeCKOMY
NJIaHy M CUUIUIMHBI IPEAYCMOTPEHO MPOBEICHUE CIEAYIOIMX KOHTPOIbHBIX padoT:

e  KontponsHas pabora no pazaeny «Dusuka»

1. B cy66oty aBTOOYC caenan 10 peiicos, a B Bockpecenbe 12 . B kakoi U3 3TUX AHEH
aBTOOYyC mpoexan Gonpimii myrs? CoBepir OoJbllee nepemenieHue?

2. 3a Kakoe BpeMsi KaMEHb, MaaonMii 63 HavYaIbHOW CKOPOCTH, TPOMAeT myTh 80 mM?

3. Yacrota Bpaienus Bana pasHa 250 ['n. Yemy pasen ero nepuon?

4. Kak u3mMeHuTcs cuiia BCeMUPHOTO TATOTEHHS MEXy TeJaMH, €CIIM Maccy OJJHOTO U3
HUX YBETUYUTH B 2 pa3a, a pacCTOSIHHE YMEHBUMTH B 2 paza?

o. C KaKko¥ CKOpPOCTBIO JIOJKHA JIETETh XOKKeHHas mmaiida maccoit 160 r, uToObI ee
UMIYIbC OB paBeH UMIYIBCY Tejla Maccoil 8 T, uMeromiero ckopoctb 600 m/c?

6. Tenmo GpomeHo BBEpX co ckopocThio 20 M/c. Ha kakoil BBICOTE €ro CKOPOCTh paBHA
HYII0?

7. YenoBek Maccoil 70Kr mpbITHYI ¢ Oepera B HEMOABHKHYIO JIOAKY CO CKOPOCTBIO

6m/c. C Kakol CKOPOCTBIO HAUHET ABUTAThCS JIOJKA 110 BOJIE BMECTE C UEIOBEKOM,
eciu ee macca 35kr?

8. [JepeBsunblii map maccoit 1,99kr Bucut Ha HUTH. B Hero nonaznaer u 3acrpeBaer
nyns maccoit 10r, nersmas co ckopoctbio 600Mm/c. HaiiT MakcCMMabHYIO BBICOTY,
Ha KOTOPYIO IOJJHUMETCS I1Iap.

9. Oyr60oapHBIN Md Maccoi 400r cBOOOTHO TMaiaeT Ha 3eMITI0 C BBICOTHI 8M U
OTCKAaKUBaET Ha BBICOTY 5,5M. CKOJIBKO SHEpPIUM TEPSeT M4 HpH yaape?

10. B pesynbrate nukmmdeckoro mpoueccaras copepumia 100 >k paGoTel u mepenan
xonoaunbHUKy 400 [ Tennotel. Onpenenute KITJ[ nuka.

11. KaxoBa Temneparypa 0lHOaTOMHOI'O U/I€aJIbHOI'O I'a3a, €CJIU U3BECTHO, UYTO
BHYTPEHHsIA dHEprHs 2 MoJb coctaBiiseT 831 kJx?

12. Haiimute maccy omanoi Mostexyibl Boasl (H20).

13. Kax n3menures cuna B3auMOAEHCTBUS MEX/y JBYMSI TOUEUHBIMU 3apsiiaMH, €CIIH

BEJIMUMHY KQXKJI0TO M3 HUX YBEIMYUTH B 4 pa3a, a pacCTOSHUE YMEHBIIUTH BABOE?
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14.

15.

16.

17.

18.

19.

20.

3apsn 50 HKi paBHOMEPHO paclpe/IeNieH 0 TOBEPXHOCTH MPOBOISAINICH cepbl
paaunycoMm 25 cMm. OnpenenuTte HanpsHKEHHOCTD MoJI B TOUKEe M, pacrolioxKeHHO! Ha
paccrosiHuu 20 cM OT 11eHTpa cepsl.

HyroBas meus notpedsier Tok 200 A ot cetu ¢ Hanpsbkenuem 120 B. Yepes
orpanunuuBatouiee conpotusieHue 0,2 Om. Haitaure MommHocTh, moTpedisemyto
MEYBIO.

3apspkeHHas yacTuila Maccoi 2* 107 r HaxoxuTCS B PaBHOBECHU B OTHOPOJHOM
AJICKTPUYECKOM I10JI€ HANIPSHKEHHOCTHIO 4% 10° H/K . Uemy paBeH 3apsij yacTUIIbI?
[TbiuHKa, 3apsn kotopoi paseH 10 mx K1, a Macca paBHa 1 mr, BiieTaeT B
OJIHOPOIHOE MarHUTHOE MOJIE U JBUXKETCS 110 OKPY>KHOCTU. HAYKIIMS MarHUTHOTO
nois paBHa 1 Ti. Cxonbko 060pOTOB cenaeT mbuiMHKa 3a 3,14 ¢?

Paccuuraiite, Ha Kakol Yroj OTKJIOHUTCS JIyd CBETa OT CBOETO IEpPBOHAYAIBHOIO
HallpaBJICHUS [IPU [1EPEXOJIE U3 BO3/yXa B CTEKIO, €CIIM YroJi NaJeHMs paBeH 25°.
Ha xakoMm pacctosiHuu OT TMH3BI ¢ (POKYCHBIM paccTosiHueM 40 cM HaJg0 MOMECTUTD
MpeIMET, YTOOBI MOTYYUTh ACHCTBUTENbHOE H300pakeHNE Ha PACCTOSTHUU 2 M OT
JIUH3BI?

OnpeaenuTs JHEPTUIO Maccy U UMIYIbC (POTOH, JUTMHA BOIHBI KOTOporo 500 HM.

KoHnTtponbsHas pabota mo pasaeny «XuMus»

1.

2.

10.

11.

ABTOp KBAaHTOBOW TEOPUU CTPOEHHUS aTOMA:

A) IIx. Tomcon; b) 3.Pesepdopa; B) H.bop; I') M.ITnank.
[lopsinkoBbIN HOMED PJIEMEHTA COOTBETCTBYET:

A) 3apsany aapa aroma; b) Unciy 37eKTpOHOB B HAPYKHOM CIIOE;
B) Uucny snexrponsbix cioeB; ') Unciay HEHTPOHOB B aTOMe.
I'pynina 351€MEHTOB, OTHOCSIMXCSA K OJHOMY 3JIEKTPOHHOMY CEMEHNCTBY:
A) Bonopon, renuii, maruuii; b) bepuinuit, 6op, yrmnepon;

B) Kanbiuii, unnk, crpornnuii; I') Kanuit, kanpuuii, ckan Iui.
Uucio p-opOuTasneit Ha MepBOM dHEPTETHUECKOM YPOBHE PaBHO:
A)0;b) 1;B)3;15.

Homep nepuoaa cooTBETCTBYET:

A) 3apsany anpa aroma; b) Unciy 37€KTpOHOB B HAPY)KHOM CIIOE;
B) Yucny anekrpoHHbIX cioeB; [') Uncny 371€KTpoHOB B aTOME.
OrtHocuTenbHas atToMHast Macca Tutana paBHa:

A) 22; B) 3;B) 48; I') 90.

Uucio s-opbuTtaiield Ha Y4eTBEPTOM SHEPTETUUECKOM YPOBHE PAaBHO:
A)0;b) 1;B) 2; 1) 4.

CKoJbKO paBeH MOJISIPHBIN 00beM raza (ocTossHHas ABOTaipo):
A) 22,4 n/monb; b) 32n/mons; B) 0,9 tp; ') 1,429 /.
OTtHocuTenbHas MonekynsipHas macca NazBOs:

A) 98 r/monb; B) 128 r/monb; B) 50 r/mons; ') 267 r/mMonb.
OTtHocuTenbHas atomHast Macca Hobenus paBHa:

A) 244; b) 102; B) 173; I') 259.

DJIEMEHT C AJIEKTPOHHOM KOH(UTYparueld BHEIIHETO 3JIEKTPOHHOTO YPOBHS aToMa
3s%3p®;
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A) a3ot; b) docdop; B) kucnopon; I') apron.

12. T'ox OTKPBITHS TEPHOIAYSCKOTO 3aKOHA,;

A) 1864; B) 1964; B) 1869; T') 1875.

13. Psn 3neMeHTOB ¢ OAMHAKOBBIM YK CIIOM OHCPICTUYCCKUM ypOBHCfI;

A) C,P,Cl; B) K,Ti,Sc; B) He,Ar,Kr; I') Ca,Zn,Se.

14. BaneHTHOCTB aTOMa yIiiepoa B KapOoHATe HATPHS paBHA;

A)IV; B) V; B) IL; T IlI.

15. PacnipeneneHue a1eKTPOHOB 110 YIHEPTETUUECKUM YPOBHSAM B aTOME Maprasiia

COOTBETCTBYET DSy UHCEIL,
A) 2.8,18,2; B) 2,8,13,2; B) 2,8,11,2; ) 2,8,13, 1.

16. PH,Z[ 3JIEMEHTOB PACIIOJIOXKCHHBIX B ITIOPAAKE ocaa0IeHUsI HEMETAIUTMYECKUX

CBOWCTB:
A) F,CLO; b) Si,P,N; B) S,Si,P; I') C,Si,P.

17. CoctaBbTe 2NEKTPOHHYIO (GOPMYTY XUMHUYECKOTO HJIEMEHTA C MOPSIKOBBIM

HomepoM 75 B [lepuoanyeckoii cucreme .M. MenaeneeBa. 3anunmre GOpMyIIbI

€ro BBICIICTO OKCH A, BOAOPOAHOTO COCANMHCHU .

18. Ompenenure Ka4eCTBEHHBIN COCTAB aMMHUaKa.
19. Ilo xumuueckoit opmysie ompeneauTe KOJINUYeCTBEHHBI COCTaB CUIMKATa MarHusl.

20. Kakyro maccy OyaeT uMeTh KHUCIOpO IPU HOPMAIbHBIX YCTIOBUAX 00beMoM 6011,

e  KonrtponsHas pabora 1o pasaeny «buoaorus»

1. CylHOCTh KJIE€TOYHON T€OPUU TOUHEE OTPAKEHA B MOJIOKECHUU |

A) Bce KIETKM MHOTOKIETOUYHOI'O OpraHu3Ma BBIMOJIHSIOT OIMHAKOBBIE (DyHKIUH
b) Bce K1eTKM MHOTOKJIETOYHOTO OpraHU3Ma OJIMHAKOBHI TIO CTPOCHHIO
B) Bce opranu3mMbl COCTOST U3 KIETOK

F) KJICTKHA B OPraHU3ME BOBHHUKAIOT U3 MCKKIICTOYHOTO BCHICCTBA

2. K o0mm nmpu3HaKaM BceX KIETOK, MOATBEPKAAIONIM UX €MHOE TPOUCXOXKICHNUE,

OTHOCATCA:

A) OJIMHAKOBBII FEHOM U YHCIIO XPOMOCOM 21n=2
b) yHuBepcanbHbIN reHETUYECKUI KO IS CHHTE3a OCTTKOB
B) nHanmuuue simpa u pubocom

I') Hanmmume 000109KK U3 MeMOpaHbl ¥ KIICTOYHON CTECHKH

3. OCHOBHBIMH XUMUYECKAMU COCAUHCHHUAMU, OTPCACTIAIONIMMUA UHAWUBUAYAJIIbHOCTD

OpraHHu3Ma, ABJIAOTCA:

A) Boma u MuHEpanbHbBIC coli B) coemuuenus cepsl, hocdopa

b) xwupsl 1 yriieBoas! 1) HyKII€MHOBBIE KUCTIOTHI M O€IKU

4. MemOpaHa KJIETKH COCTOUT U3:

A) IBYX CIIOEB MOJIEKYJT OEITKOB
B) otHOTO €10 MOJIEKYIT JTUITUJIOB C BKJIFOYECHUSIMU MOJICKYJ OEJIKOB
B) 1Byx cJI0€B MOJIEKYIT JIUTIHIOB C BKIIIOYCHUSIMU MOJICKYJT OEJIKOB

F) OOHOTO CJI0S MOJICKYJI OCJIKOB C BKIIOUYCHUSIMHU MOJICKYJI JIMITUA0B
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5. Opranoupl, IPUCYTCTBYIONME B KJIETKaX BCEX OPraHM3MOB, COCTOSIIME U3 IBYX

HEOJINHAKOBBIX 10 pa3Mepy CyObeIUHUIL:

A) neitkornactel b) pubocomsr B) xpomocomsr I') nuzocombl

6.B I/IHTCp(bSBG MHTO3a BBIACIIAOT CHHTETHUYCCKUI IICPHUO, TaK KaK TOJIBKO B TCUCHHC HEI'O

MMpOUCXOOUNT:

A) rcue3HOBEHUE s/pa

b) ynBoenue nentpuoneil B uuromiasme u JJHK B sape

B) pacxoxxnenue xpoMatua K 1mojirocam KIeTku ') oOpa3oBaHue IBYX HOBBIX sIEP

7. Yoepute nmummnee u3 cucka: C, Zn, O, N, H. Jlaiite oObsicHeHUE.

8. Hammunmre ompeneeHus.
DyKaprHOTHYECKUE KICTKU - 3TO ...

[Inactruyeckuii 0OMEH — ATO. ..

9. Haueptute cxemy «KieTouHslii MeTabOIN3M»»

10. JlaiiTe pa3BepHYTbIN OTBET:

UYro BHI 3HaeTe 0 Bupycax? Ilepeunciaure Mepbl TpOoPUIAKTHKA PACTIPOCTPAHEHUS

BHUPYCHBIX 3a00JI€BaHUM.

11. Jana ogna nenouka moiexyasl JJHK (A-A-1-TI-I'-T-A-1I).

[TocTpoiiTe KOMIIJIEMEHTAPHYIO BTOPYIO LIETIOUKY.

12. Haiimute otm6Oku B monekyine JJHK.
A-T-A-T-T-IU-IU-A-T-T
T-T-T-A-T-T-T-T-A-T

CBoanasi Taduuna no NnpuMeHsieMbIM GopMaM M MeTOJAaM TEKYIIEr0o KOHTPOJIA U OLle HKH
pe3yJabTaToB 00y4eHUsI

PesyabraTbl 00y4yeHust

®opMBI M METOABI KOHTPOJISI H OLIEHKH
pe3yJIbTaTOB 00y4Ye HUsl

JINYHOCTHBIX:
c(hOpMUPOBAHHOCTH MPEJICTABICHUIN O LEIOCTHOM
COBPEMEHHOW  €CTECTBEHHOHAY4YHOW  KapTUHE
MHpA, O TMPUPOAE KaK €IAUHOW LEJIOCTHOMN
CHUCTEME, O B3aMMOCBS3U YENOBEKa, MPUPOIbl U
o0mmecTBa; O  MPOCTPAHCTBEHHO-BPEMEHHBIX
Mmacmrabax Beenennoit

BeinosiHEeHHE  MpakTUYECKUX — 3aJaHui,
pelieHre 3aJad, COCTABJECHHE KOHCIIEKTOB,
BBITIOJTHEHUE JIA0OPATOPHBIX OMBITOB.

BJIaJCHHUC  3HAaHHUsAMHU O HauOoJiee BaKHBIX
OTKPBITUAX 41 JOCTHUIKCHUAX B obnacTu
€CTCCTBO3HAHUA, IIOBJIIMABIIMX Ha 5SBOJIIOIIHUIO

MPEJICTABIEHUI O MPUPOJIE, HA Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHIA;

TeCTI/IPOBaHI/Ie, BBITIOJIHCHUEC PACUCTHBIX
3aja4.

MeTanpeIMe THbIX:

c(hOpMUPOBAHHOCTH YMEHUS NIPUMEHATH
CCTCCTBCHHOHAYYHBIC 3HAHHA IJIA O6’I)$ICHCHI/I$I
OKPY)KAIOIIMX SIBJICHUH, COXpAaHEHHUS 3J0POBbS,
obOecrneueHMss 0€30IMaCHOCTH JKU3HEICITEIBHOCTH,
OepexHOro OTHOUICHUS K npupoze,
pPaIMOHAIBHOIO MPHUPOJIOINOJIB30BAHMS, a TaKKe

BoinosiHeHHEe  MpakTUYECKUX — 3aJaHui,
pelleHre 3aAad, COCTaBJIEHUE KOHCIEKTOB.
3ammTa pedepara, MpEeCTaBJICHUE
MIPE3CHTAIIUH.
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BBIITOJIHCHH A POJIM I'PAMOTHOIO IT OTpC6I/ITeH${;

c(OPMUPOBAHHOCTh MPEICTABICHUH O HAyIHOM TectupoBaHue, BBINOJHEHUE PACUETHBIX
METO/IC TMO3HAHWUS TPHUPOJIBI W  CPEICTBaxX | 3a7a4. BeIMOJHEHME MPAKTHYECKUX 3aaHHi,
U3Y4eHUsT Meramupa, MakpoMHpa U MHKPOMHDA; | BBHIIIOJTHEHUE JIA0OPATOPHBIX OMBITOB.
BJIAJICHHUC HpI/IeMaMI/I GCTGCTBGHHOHayLIHBIX
HaOJIOIEHNH, OIBITOB MCCIEIOBAHHMM U OIIEHKU
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIHTATOB

NpeIMETHBIX: TCCTI/IpOBaHI/Ie, BBIIIOJIHCHUEC PaCYCTHBIX
BJIAACHUC MOHATHHHBIM alrapaTomMm €CTCCTBCHHBIX | 3a1a4. 3aH_IHTa peq)epaTa, MNpEaACTaBJICHUC
HayKk, O3B OJIAOIIUM I103HaBaTh MHp, | IPC3CHTAI[UH.

Y4aCTBOBATh B JUCKYCCHUAX 10

€CTeCTBEHHOHAYYHBIM BOIIPOCaM, HCIOJIB30BATh
PAa3INIHBIC UCTOYHUKU I/IH(i)OpMaLII/II/I JJIA
MOJATOTOBKM COOCTBEHHBIX padOT, KPUTHUUECKU
OTHOCUTBHCS K cooOmmenusm CMU, coxepxanmm

HAYYHYI0 HHPOPMALIHIO

c(hopMHUPOBAHHOCTH YMEHUM IMTOHUMAaTh TectupoBanue, BEIIOJTHEHHE
3HaYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS IS | MPAKTUUYECKUX 33JlaHUi, pAaCUETHBIX 3a1a4.
KOKIOTO  YCIOBEKa, HE3aBHUCHMO OT  €I0
NpodeCCUOHATBHON  JCATENILHOCTH, pa3indaTh
GakThl W  OIEHKU, CpPaBHUBATh OIICHOYHBIE
BBIBObI, BUACTH UX CBA3b C KpI/ITepHS[MI/I OLICHOK
U CBSI3b KPUTEPUEB C OMNPEICICHHOW CUCTEMOM
IIEHHOCTEH

3.2 ®opma npomMeKYTOYHOH aTTeCTANMH

[Ipomexxyrounass  arrectaumss 1o  aucuumuiuHe  BJ1.08.  EcrecTtBo3nanme  —
oughpepenyuposanmwlii 3auem.

Obyuarowuecss donyckaromces K coade OugpphepeHyuposannozo 3avema npu GblNOJHEeHUU
ecex 6U008 ayoOumopHOU U CAMOCMOIMENbHOU Pabombl, NPEOyCMOMPEHHBIX pabouell npoepamMMOou
U KANeHOapHO-MeMamudeCcKuUM NIAHOM OUCYUNTIUHDBL.

Hugpghepenyuposannviii 3auem npogooumcs 3a cuem 6pemMeHU OMEeOeHHO20 HA U3YYeHUe
OUCYUNTUHDBL, NPU YCIOBUU CBOEBPEMEHHO20 U KAYEeCMBEHHO20 BbINOIHEHUs 00YUarouWuMcs 8cex
81008 pabom, npedycMOmMPeHHbIX padboUell NPOSPAMMOU OUCYUNTUHBL.

IlepeuyeHb BONIPOCOB K Jughghepenyuposannomy 3auemy

UYro 3HauuT cnoBo «EcTtecTBO3HaHUE». UTO M3ydaeT 3Ta HayKa.

MrHoBeHHas CKOPOCTb. PaBHOYCKOPEHHOE MPAMOIMHEUHOE IBUKEHUE.
Yckopenue. CBoOOHOE MaieHUE TE.

Cuuibl B IpUpPOJE: YIIPYrOCTh, TPEHUE, CUJIA TSHKECTH.

[loreHunanpHas ¥ KUHETUYECKAsk SHEPIUSL.

Huddysus. bpoynosckoe apuxenue. TermioBoe ABUKEHUE.

Atom. Monekyna. XUMHYECKHH AJIEMEHT U (JOPMBI €r0 CYITICCTBOBAHUSL.
Xumuyeckue peakuuu. Peakiiuu coeiuHeHus, pa3ioKeHus, 3aMellieH1sl, OOMeHa.

CLONo Gk wdE

['oMoreHHbI€ U TETEPOTEHHBIE PEAKIUH.
10 Mertanmibl u HeMeTalibl. Kiaccudukanys METaijaoB 1 HEMETAILIOB.
11. AnxaHbl, amKeHBbI, AJIKAHBI: TOMOJIOTUYECKUU Psill, M30MEPHUs, HOMEHKIATypa XHUMHUUYECKUE
CBOICTBA.
12. Xumudeckue 371eMEHThI B OpraHu3Me YeJIOoBeKa.
13. Metozpl uccieIoBaHUs KUBOK TPUPOIBI B OMOJIOTHH.
14. Kietka - OCHOBHAsI CTPYKTYPHO-(DYHKIIMOHATBHAS SIUHUIA BCEX )KUBBIX OPTAHN3MOB.
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15. MHoroo6pa3ue opraHu3MOB.

16. JloxaszaTenbCTBa POJICTBA YENIOBEKA C MIICKOIMHUTAOIMMHU KM BOTHBIMH.

17. Ponb XMBBIX OpraHU3MOB B Ouocdepe.

18. Bupycsl — B030yauTenu MHQPEKIMOHHBIX 3a00JeBaHU; MOHATHE 00 OHKOBUpYcax. Bupyc
uMmmyHoaeduiuta yenoseka (BUY). Ipopunakruka BUY-nndexnuu.

19. Kakum 00pa3oM IpOsBISETCS BPEIHOE BO3ACHCTBHE AalIKOTOJIs, KypeHHs, HapKOTHKOB Ha
pa3BUTHE 3apOjbllla yeroBeKa?

20. Teopum BEUYHOCTH KHU3HHU.

4. Cucrema ouneHuBaHusi KomiuiekTa ®OC TeKylero KOHTPOJIs ¥ MPOMeKYTOYHOMH
arTecTanun

Kpurtepun onenuBanus 1as aud ¢ epe HIUPOBAHHOTO 3a4eTa
Kpurepuu ouenku (B 6annax):

- 25-30 6annoB BBICTABISIETCS CTYIEHTY, €CIU CTYACHT Jajl MOJHBIE, pa3BePHYThIE OTBETHI
Ha BCE TEOPETHYECKHE BOMPOCHI OWiIeTa, MPOJACMOHCTPUPOBANT 3HAHUE (YHKIIMOHAIBHBIX
BOSMO)KHOCTCI;'I, TepMI/IHOJ'IOFI/II/I, OCHOBHBIX JJIEMCHTOB, YMCHI/IG HpI/IMeHSITI) TeOpeTPIquI(I/Ie 3HAHUA
OpU  BBHINIOJIHEHUH TIpakTUueckuX 3aaaHuii. CTymeHT O0e3 3aTpylIHEHHH OTBETU] Ha BCe
JOTIOTHUTENBHBIE BOMpPOCHL. [IpakTWueckas dYacTh pa0OThl BBITIOJIHEHA TIOJHOCTBHIO 0€3
HETOYHOCTEH M OIMOOK;

- 17-24 ©GanmoB BBICTaBISIETCS CTYACHTY, €CIH CTYICHT PACKpPhlI B OCHOBHOM
TEOPETUYECKHE BOMPOCHI, OJHAKO JOIMYIIEHbl HETOYHOCTU B OMNPEACICHUU OCHOBHBIX MOHSTHIA.
[Ipu oTBeTe Ha NOMOJHUTETBHBIE BOIPOCH! AOMYIICHBI HEOOBIIME HETOYHOCTH. [Ipu BBITTONTHEHNT
MPAKTUYECKOM YacTH PabOThI TOMYIICHBI HECYIIECTBEHHBIE OIMMOKH;

- 10-16 OanyoB BBICTAaBIAETCS CTYACHTY, €CIIM IPU OTBETE HA TEOPETUUYECKUE BOIPOCHI
CTY/IEHTOM JIONMYIIEHO HECKOJIbKO CYILECTBEHHBIX OIMOOK B TOJKOBAHMUM OCHOBHBIX MOHSATHH.
Jlornka W TONHOTa OTBETa CTPAJalOT 3aMETHBIMU H3bSHAMHU. 3aMETHBI NPOOeNbl B 3HAHUU
OCHOBHBIX METO/0B. TeopeTnuecKre BONIPOCH! B LIEJIOM H3JI0KEHBI T0CTATOYHO, HO C IIPOITYCKaMHU
maTtepuaina. VmeroTcss mpuHUMIUAIbHBbIE OMMOKM B JIOTUKE IOCTPOECHMS OTBETa Ha BOIPOC.
CTyneHT He penm 3aa4y WM IpU pelieHUH JOMYIIEHbI TPyOble OMMOKY;

- 1-10 OamnoB BBICTABIAETCS CTYAEHTY, €CIM OTBET HA TEOPETUYECKUE BOIPOCHI
CBUJIETEJILCTBYET O HENIOHMMAHWMU U KpallHE HENOJHOM 3HAHUM OCHOBHBIX IIOHSATHUH U METOJOB.
OOHapyXuBaeTcsi OTCYTCTBHE HABBIKOB NPUMEHEHUs TEOPETHUYECKUX 3HAHUU MPH BBINOJIHEHHUH
IPAKTUYECKUX 3a7aHui. CTyleHT He CMOT OTBETUTh HU Ha OJIMH JIONOJHUTENIBHBII BOIPOC.

YcraHaBnuBaeTcs  CIEAyOU@S Tpafalus TIepeBoJia OLEHKA H3 MHOToOAIIHbHON B
YETHIPEXOALTHEHYIO:

JuddepeHnpoBaHHBIN 3a4eT:

e ommmuHO— 0T 80 10 110 G6annos (BrItoyas 10 moompuTenbHbIX OalIoB),
e xopouio — ot 60 1o 79 Gamnos,

e YIOBJICTBOPUTENBHO — OT 45 110 59 Gainos,

e HEYIOBJIETBOPUTEIHHO — MeHee 45 OaoB.

Kpurtepuu oueHnBaHus BbINOJHEHUS MPAKTHYECKUX PadoT
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[Tokazarenp oLEHKH Pacnipenenenue
0aioB
TouHOCTh BOCIpOM3BEACHUS Y4E€OHOro Marepuana (TEpMUHOB, 1
npaBul, (PAKTOB, OMMUCAHUHN U T.1I.)
To4HOCTh pa3IMYCHUS U BBIJICIICHHUS H3YIEHHBIX MAaTCPUAIIOB 1
MaxkcumanbsHbIH Oamnn 2

Kpurepun onieHUBaHUS BbINOJHEHUsI KOHTPOJIbHBIX padoT

Crtpykrypa paboThl Kpurepun onenku Pacnpenenenue
0amioB
OnuH TEPMUH (B Her otBera / Hemonuelit otBeT / 0/0,5/1
KOHTpoINbHOU padote 5 vu 10 | [lomublit oTBET
TEPMHUHOB)
Kpurepuu oneHnBanus s 10KJIaAa
[lokazarenb oneHku Pacnipenenenue
0aoB
CooTBercTBUE COACpXKaHUSA JIOKIaAa 3asABICHHOM TeMe, 05
MIOCTABJICHHBIM LIEJISIM U 3a]lauaM '
JIOTMYHOCTB U NOCIEI0BATEIBHOCTD B M3JI0KEHUN MaTepuasia 0,5
[IpuBneueHne  akTyadpbHBIX  HOPMATHUBHBIX  aKTOB U 1
COBPEMEHHOMN HayqHOU JIUTEPATYpPbI
Crenenp  00OCHOBAaHHOCTH  apryMEHTOB W 00O0OIIEHUMN
(monHoTa,  MIyOMHA,  BCECTOPOHHOCTb  PACKpbITUS  TEMBI,
KOPPEKTHOCTh apTyMEHTAllUM U CHCTEMBI JOKa3aTeIbCTB, XapaKTep 1
U JIOCTOBEPHOCTH NIPUMEPOB, HAIMYNE 3HAHUN MHTETPUPOBAHHOTO
Xapakrepa, CoCOOHOCTh K 0000IIEHNUIO)
CaMOCTOATENBHOCTD N3YUEHUS U aHAIM3a MaTepralla 1
PeueBass KkynbTypa (HaydHBIl CTUJIb H3JI0KEHMS, BIIAJCHHUE 1
HOHSATUHHBIM alapaToM, YeTKOCTh, JAKOHUYHOCTb)
Hcnonb3oBaHue AEMOHCTPALlMOHHBIX MaTepHalioB (HaJM4ue U 1
KaueCTBO MPE3EHTALUH)
HNTOI'O 6
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