AHHOTaUA
bJ[.08 Ecmecmeo3nanue
1. ObaacTh NpUMeHeHUs padoyeil MPOrpaMMbl

Pabouas mporpamma o0011€00pa30BaTeIbHON UCHUILUIMHBI SIBJISIETCS YacThbl0 OCHOBHOM
obOpazoBarenbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC mis cneumansHoctu: 40.02.01 Ilpaso u
opeanuzayus coyuanvHo2o obecneuenuss (ykpynHéHHas rpymma crnenuansHocredn  40.00.00
FOpucnpyoenyus), nns oOydaromuxcst ounot GOpMbI O0YICHHS.

Pabouast mporpamma pazpabdorana B coorBerctBur ¢ @I'OC cpennero odmiero odpasoBaHus,
C y4eToM TMPUMEPHOH  MporpaMMmbl  00mIe0Opa3oBaTENIbHONH  y4eOHOW  JAMCIMILTHHBI
«EcrtectBo3nanuey», pekomeHaoBanHo PI'AY «DenepanbHblii HHCTUTYT Pa3BUTHSI 00pa30BaAHM
B KaueCTBE MPUMEPHOH TPOrpaMMbl Ui pealu3allid OCHOBHOM  MPOQecCHOHATBHON
oOpazoBatenbHoil mporpammbl CIIO Ha 06aze ocHOBHOro o01iero oOpa3oBaHUsl C MOJy4YEHUEM
cpenuero obmiero oopazoBanus (IIlpotokon Ne 3 ot «21» urons 2015 1.).

2. MecTo y4eOHOI IMCHUIIJIMHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/ibHOH NPOrpaMMbl

VYuebOnass mucruummaa bJ[.08. «EcrecTBo3HaHue» u3ydaercss B 00IMIeo0pa3oBaTeIbHOM
nukie yuyebnoro miuana OIIOIT CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUsl C IMOJTY4YEHHUEM
cpenHero obmiero oopazosanus (ITTICC3).

3. HuaﬂnpyeMble pe3yJbTaThbl OCBOCHUS TUCHUIIJIMHBI:

1.3.1. OcBoenue conepxaHusi y4eOHON TUCHUILTUHBI 00ECIIEYUBACT JOCTIKEHUE O0YJarOIIMMUCS
CIIEIYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX

e YCTOMYMBBIA HMHTEPEC K HCTOPUU M JIOCTHXKEHUSM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;

e TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30BaHUs, TMOBBINICHUIO KBadU(pUKAMU B U30paHHON
po(heCCHOHATTLHOM IS TEIIbHOCTH C UCTIOJIb30BAHUEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTUBHOE OCO3HAHHE 3HAUYMMOCTH KOMIIETEHIIM B OOJACTH €CTeCTBEHHBIX HAayK JUIs
YeJioBeKa U OOIIEeCTBa, YMEHHE MCIOJBb30BaTh TEXHOJIOTHYECKHE TOCTIKEHUS B 00JaCTH (PU3UKH,
XUMHUH, OMOJOTHH I TOBBIIMIEHUS COOCTBEHHOIO HHTEIJIEKTYalbHOTO Pa3BUTHS B BHIOpaHHOU
poeCCHOHAIBHON JESATEIHHOCTH;

e yYMEHHE MpOaHAIM3HPOBATh TEXHOTEHHBIC MOCIEACTBUSA IJIA OKPYKAIOIIEH Cpeabl, OBITOBONH U
MIPOU3BOJICTBEHHON JCATEILHOCTH YCIIOBEKA;

e TOTOBHOCTH CAaMOCTOSITETLHO JOOBIBaTh HOBBIE sl ceOs €CTEeCTBEHHOHAy4YHBbIE 3HAaHUS C
UCTIOJTE30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;

e yYMEHHE YIpPaBIATH CBOEH MO3HABATENbHON JESATENHbHOCTHIO, TPOBOJAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO HHTEJUICKTYAJIbHOTO Pa3BUTHS;

e yYMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHWS B KOMAaHJIE MO PEUICHHIO OOIIHUX
3a7a4 B 00JIACTH €CTECTBO3HAHHS;

MeTanpeaMeTHbIX:

e OBJIAJICHNEC yYMCHHUSIMH W HaBBIKAMH Pa3JUYHBIX BHUIOB ITIO3HABATEIHLHOW JESATCIBHOCTH JIIS
W3YYEHHUS Pa3HBIX CTOPOH OKPY)KAIOIIETO €CTECTBEHHOTO MUPA;

e TPUMCHECHHWE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOMCHUS, HAYYHOTO ODKCIEPHUMEHTA) JUISA
W3YYEHUS PA3IUYHBIX CTOPOH E€CTECTBEHHOHAYYHOW KApTUHBI MHpA, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAIKUBATHCA B PO ecCHOHATBHOU cdepe;

e yYMEHHE OIpeNeNATh LEeTH U 3a7a4d JeITeIbHOCTH, BBIOMPATh CPEACTBA I UX JOCTHKCHHS Ha
MIPAKTHKE;

e YMEHHE WCIONIb30BaTh pa3jMYHble WCTOYHMKU I TOJY4EeHUS eCTECTBEHHOHAYy4HOM
UH(OPMAIINU U OIEHUBATh €€ JOCTOBEPHOCTH JIJIS JIOCTH)KCHHUS MTOCTABIICHHBIX TIeJICH U 3a/1a4;
NnpeIMeTHBIX:

e c(hopMUPOBaHHOCTH MPEACTABICHUN O IIEITOCTHOM COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHE
MUpa, MPUPOJE KaK €AMHON LEJIOCTHOW CHCTeME, B3aUMOCBSI3M UEIOBEKA, MPUPOJBI U OOIIEeCTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTabax BcenenHnoi,



e BJAJICHWE 3HAHUSAMU O HaumOoliee BAXKHBIX OTKPBITUSAX ¥ JIOCTIDKEHUSX B 00JIaCTH
€CTECTBO3HAHUS, MTOBJIUSIBIINX HA HBOJIIOLMIO MPEACTABICHUN O MPUPOJE, HA Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHi;

e c(hopMUpPOBaHHOCTH YMEHHSI TPUMEHSTh €CTECTBCHHOHAYYHBIC 3HAHUS IS OOBSICHEHUS
OKPYKAIOIINX SIBIICHUH, COXpaHEHUS 3/I0POBBS, 0OOeCrieueHUs 0€30IaCHOCTH KU3HEACATECIIbHOCTH,
OEPEKHOT0 OTHONICHHUS K MPHUPOE, PAIIMOHATHLHOTO MPUPOJIOTIONB30BaHUS, & TAK)KE BBITIOJTHEHUS
POJIU TPAMOTHOTO MTOTPEOUTEIS;

e c(hopMUPOBAaHHOCTh NPEICTABICHUA O HAYYHOM METOJIe IO3HAHHWS MPHUPOILI M CPEICTBAX
M3y4YEHUs] Meramupa, MakpoMuUpa M MHUKPOMHpA; BIIaJICHUE IPHEMaMU €CTECTBEHHOHAYYHBIX
HaOJFOJICHUH, OIIBITOB, HCCIICIOBAHUN 1 OIICHKU JJOCTOBEPHOCTH TOJIYYCHHBIX PE3yJbTaTOB;

e BJIQJICHUE TMOHATUUHBIM aIllapaTOM ECTECTBEHHBIX HAayK, MO3BOJISIOIMM I103HABaTh MHP,
y4acTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIOJIb30BaTh pa3IMYHbIC
UCTOYHUKNA WHQPOpPMAIMU JJIsi TIOJTOTOBKHM COOCTBEHHBIX pPabOT, KPUTHUYECKA OTHOCUTHCS K
coobmenusMm CMU, coaeprkamuM HayqHYy0 HHGOPMAIIHIO;

e chOPMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCThH €CTECTBEHHOHAYYHOT'O 3HAHUS JUTSI KXKIOTO
YeJIOBeKa HE3aBHCHMO OT €ro NpoeCcCHOHAIBHOW ACATENHHOCTH, pa3indarh (DaKThl W OLICHKH,
CpPaBHUBATh OILICHOYHBIC BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSMH OIICHOK U CBS3b KPUTEPUEB C
OIPEJICIICHHOW CUCTEMOM IIEHHOCTEM.



4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1 O0beM QMCHUILUIAHBI U BUAbI Y4eOHOI padoThI

Ounas ¢opma o0yueHus

Buo yueonoit pabomut Oovem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 103
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 72

B TOM YHCIIE:

JeKIHH (YPOKH) 36
NPAaKTUYECKHUE 3aHATHS 36
1ab0paTOpPHBIE 3aHATUS -
CamocrosiTejibHas padoTa o0yuaroierocsi (Bcero) 31

[TpomexxyTounas arrectanus B popme oughgepenyuposantozo 3avema:
- Ha 6a3e OCHOBHOIO 00IIET0 00Pa30BaHUS — BO 8/MOPOM CEMECTPE

4.2. Cogepxanue TUCUUIIMHBI

Brenenue.

Pazgen 1. Qusuxa.

Tewma 1.1. Mexanuxka.

Tema 1.2. OcHogvl monexynapHotl uzuxu u mepmoOUHaAMUKU.
Tewma 1.3. OcHosbl 21exkmpoounamuxu.

Tewma 1.4. Konebanus u 60nbi.

Tewma 1.5. Dnemenmol k6anmosoil ghusuxu.

Tema 1.6. Bcenennas u ee ssonroyusi.

Paznen 2. Xumus.

Tema 2.1. Bgeoernue. OchogHble NOHAMUSA U 3AKOHbL XUMULL.
Tewma 2.2. Obwasn u neopeanuyeckas Xumus.

Tewma 2.3. Opeanuueckasn xumus.

Tewma 2.4. Xumus u scusno.

Pasnen 3. buonocus.

Tema 3.1. Buonoeus — cooKkynHocmbv HayKk o0 H#cugou npupode. Memoo nosnauus 6
ouonozuu.

Tema 3.2. Knemka.

Tewma 3.3. Opeanuszm uenosexa u 0CHoO8HbIE NPOABIEHUSL €20 HCUZHEOeAMeNbHOCHIU.
Tewma 3.4. Buo, eco kpumepuu.

Tema 3.5. Oxocucmemepi.
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1. TACIIOPT PABOYEM MPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O6saacTh npuMeHeHusi pado4eil NPOrpaMmmbl

Pabouas mporpamma 0011€00pa30BaTeNbHON JUCHUIUIMHBI SBJSIETCS YacThbl0 OCHOBHOM
oOpasoBarenbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC mis cneumansuoctu: 40.02.01 Ilpaso u
opeanuzayus coyuanvHo2o obecnevenus (ykpynHéHHas rpymma crnenuansHocredn  40.00.00
FOpucnpyoenyus), nns oOydaromuxcst ourot GOpMbI 00YICHHS.

PaGouast mporpamma pazpabdorana B coorBerctBum ¢ PI'OC cpemnero odmiero odpasoBaHus,
C y4eToM TMPUMEPHOH  mporpaMMmbl  00meoOpa3oBaTeNbHON  y4eOHOW  JIUCHUTUIHHBI
«EctectBo3nanuey, pekomeHaoBanHo PI'AY «DenepanbHblii HHCTUTYT Pa3BUTHSI 00pa30BaAHM
B KaueCTBE MPUMEPHOH TPOrpaMMBbl JUIS peaM3allid OCHOBHOH  MpOoQeCcCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 06aze ocHOBHOro o01iero oOpa3oBaHUsl C MOJy4YEHUEM
cpenuero obmiero oopazosanus (Ilpotokon Ne 3 ot «21» urons 2015 1.).

1.2. MecTo yueOHO# TMCUMILUIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

VYueOnass mucruumnaa bJ[.08. «EcrecTBo3HaHMe» u3ydaercss B 00IIe00pa3oBaTeIbHOM
muksie yaeOonoro tuiana OITOIT CITO nHa 6a3e ocHOBHOro oOIIero oOpa3oBaHUsI C MOJYYCHUEM
cpenHero obmiero oopaszosanus (ITTICC3).

1.3. Iliianupyemblie pe3yJbTaThl 0CBOEHUS THUCHHUILINHBI:

1.3.1. OcBoenue conepxanus y4eOHON TUCHUILTUHBI 00ECIIEYUBACT JOCTHKEHUE O0YJarOIIMMUCS
CJICAYIONINX PE3yJIbTaTOB:

JIMYHOCTHBIX:

e YCTOHYMBBI WHTEpEC K UCTOPUU M JOCTIIKECHHSIM B OOJIACTH ECTECTBCHHBIX HAYK, YYBCTBO
TOPAOCTH 33 POCCUICKUE €CTECTBEHHBIC HAYKH;

e TOTOBHOCTh K TPOJOJDKCHUIO 00pa3oBaHUs, NOBBINICHUIO KBaJIH(HUKAIUK B H30paHHOM
po(heCCHOHATTLHOM IS TEIILHOCTH C UCTIOJIb30BAHUEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTUBHOE OCO3HAHHE 3HAUYMMOCTH KOMIIETEHIIM B OOJACTH €CTECTBEHHBIX HAayK JUIs
YeJloBeKa U OOIIECTBA, YMEHHUE WCIOJIb30BaTh TEXHOJIOTHYCCKHE TOCTIIKEHHUS B 00JacTH (PU3UKH,
XUMHUH, OMOJOTHH I TOBBIIIEHUS COOCTBEHHOIO HHTEIJIEKTYalbHOTO Pa3BUTHS B BHIOpaHHOU
MpoQeCCHOHAIBHON JESATENHHOCTH;

e yYMEHHE MpOaHAIM3UPOBATh TEXHOTCHHBIE MOCIEICTBUS AJIs OKpY)KaoIleld cpeibl, OLITOBOW U
MIPOU3BOJICTBEHHON JCATEILHOCTH YCIIOBEKA;

e TOTOBHOCTH CAaMOCTOSITETLHO JOOBIBaTh HOBBIE MAJisi CceOS E€CTEeCTBEHHOHAyYHBbIE 3HAHUS C
UCTIOJTE30BAHUEM JIJISI ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;

e yYMEHHE YIPaBIATH CBOCH MO3HABATENbHOW AESITENHbHOCTHIO, IPOBOAUTH CAMOOIIEHKY YpPOBHS
COOCTBEHHOT'O HHTEJUICKTYAIbHOTO Pa3BUTHS;

e yYMEHHE BBICTpanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHHUS B KOMAaHJIE MO PEUICHHIO OOIINUX
3a7a4 B 00JIACTH €CTECTBO3HAHHS;

MeTanpeaMeTHbIX:

e OBJIAJICHNEC YMCHHUSIMH W HaBBIKAMHU pPa3JIMYHBIX BUJIOB IO3HABATCIHHOW JEATEIBHOCTH JUIS
W3YYEHHUS Pa3HBIX CTOPOH OKPY)KAIOIIET0 €CTECTBEHHOT'O MUPA;

e TPUMEHECHHWE OCHOBHBIX METOJOB TO3HAHUS (HAOJIONCHUS, HAYYHOTO OHKCIEPHUMEHTA) JUISA
W3YYEHUS PA3UYHBIX CTOPOH E€CTECTBEHHOHAYYHOW KapTHHBI MHUpPa, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAIKUBATHCA B PO ecCHOHATBHOU cdepe;

e yYMEHHE OIpeNesaTh LN U 3aJaud JeATeIbHOCTH, BRIOMPATh CPEACTBA AJIA UX JOCTH)KCHUS Ha
MIPAKTHKE;

e YMEHHE WCIONIb30BaTh pa3jMYHble WCTOYHMKU JJIs TOJY4EeHUS eCTECTBEHHOHAYy4HOM
nH(OPMAIINU U OIEHUBATH €€ JOCTOBEPHOCTH JIJIS JIOCTH)KCHHUS ITOCTABIICHHBIX TIeJICH U 3a/1a4;
npeIMeTHBIX:



e chHOPMUPOBAHHOCTH MPEACTABICHUN O IIEJIOCTHONH COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHUHE
MUpa, MPUPOJE KaK €IUHON LIEJIOCTHOM CHCTeMe, B3aUMOCBSI3U YeJIOBEKa, MPUPOJbl U OOIIEeCTBa,
MPOCTPAHCTBEHHO-BPEMEHHBI X MacmTabax BeeneHHow;

e BJAJICHWE 3HAaHUAMU O Haubojiee BAXHBIX OTKPBITUAX M JIOCTIKEHUSIX B 00JIacTU
€CTECTBO3HAHMS, MOBJIUSBIIMX HA 3BOJIIOLMIO MPEACTABICHUN O NPUPOJE, HA Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

e CchOPMUPOBAHHOCTh YMEHHS MPUMEHSITh ©CTECTBCHHOHAYYHBIC 3HAHHUS I OOBSCHEHUS
OKPYXKAIOIIMUX SBJICHUH, COXpaHEHUS 3/I0pOBbs, o0ecrieueHrs 0e30MacHOCTH KU3HEACSITeIbHOCTH,
OEpEeKHOr0 OTHONICHUS K MPHUPOE, PALMOHATIBLHOTO MPUPOJIONOIB30BaHUS, & TAK)KE BBIMOIHEHUS
POJIU TPAaMOTHOTO MOTPEOUTEIS;

e CchOPMUPOBAHHOCTHh TPEACTABICHUH O HAYYHOM METOJE TO3HAHHS TPUPOIBI U CPEICTBAX
M3y4YEHUsT Merammpa, MakpoMHpa M MHUKpPOMHpPA; BIIAJCHUE NPHEMaMU €CTECTBEHHOHAYYHBIX
HaOJII0/IEHU, OIIBITOB, UCCIIEI0BAHUI U OLIEHKU JOCTOBEPHOCTH MOJIyYEHHBIX PE3YyJIbTATOB;

e BJIQJICHUE MOHATUWHBIM aIlllapaTOM ECTECTBEHHBIX HAyK, ITO3BOJSIOIIMM II03HABATH MHUD,
y4acTBOBaTh B JUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAaM, HCIOJb30BATh Pa3JIMYHbIC
UCTOYHUKNA WHGOpMAIMU JJs TOJATOTOBKM COOCTBEHHBIX pPabOT, KPUTHUECKH OTHOCUTHCS K
coobmenussMm CMU, coneprkamm Hay9IHYIO HHPOPMAITUIO;

e chOPMUPOBAHHOCTh YMEHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHMS JIJIS KAXKJI0TO
YeloBeKa HE3aBHCHMO OT €ro NMpo(ecCHOHANTBHOM AEATENBHOCTH, pa3indaTh (DaKThl M OLCHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSMH OLEHOK U CBS3b KPUTEPHUEB C
OIIPEIETIEHHON CUCTEMOU LIECHHOCTEM.

2. CTPYKTYPA U COAEPKAHUE JTUCTIUITJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

OuHnasi popma 00yueHus

Buo yueonoit paoomut Oovem uacos
MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 103
O0s3aTesqbHAsI Ay IUTOPHAA Y4eOHAs1 Harpy3Ka (Bcero) 72
B TOM YHCIIE:
JeKIHH (YPOKH) 36
NPaKTUYECKHUE 3aHATHS 36
1a0opaTOpHbIE 3aHATHUS -
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 31
[TpomesxyTouHas arrectauus B popme oughgepenyuposannozo 3avema:
- Ha 6a3e OCHOBHOI'O 00IIET0 0OPAa30BaHUS — BO 8/MOPOM CEMECTPE




2.2. TemaTn4yecKuil IJIaH U coJepPKaHUE TUCIHUIIMHBI

Ounas ¢hopma oOyueHus

HauMenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJjadopaTtopHbie U
NpaKTHYecKue padoThbl, CAMOCTOSITEeIbHASI padoTa
o0yuyawiuxcs, KypcoBasi padot (mpoekr) (eciu
MIPEe1yCMOTPEHBDI)

O0beM yacoB

AKTHBHBIE U
WHTEPAKTHUBHBIE
bopmbl
MIPOBEICHUS
3aHATHH

YpoBeHb

O0CBOCHUSA

1

1

2

BBenenne

CopepxaHue yaeOHOro Marepuaa

1 Coneprxkanue TUCUUILIMHBI M €€ 3a/1a4H, CBSA3b C
JPYTUMHU JUCIHUILIMHAMHU.

Jlekyusi-ouanoe

CamocrosTenbHass ~ pabora  0oOydaroluXcs:
KOHCIEKT, BBIYYHTh ONPEACICHUSL.

npopaboTarthb

Pa3zgen 1. Pusuka

Tema 1.1.
Mexanunka

CopepxaHue yaueOHOro MaTrepuana

1 Kunemaruka. Mexannueckoe npmwkenne. Cucrema
orcyera. Tpaekropus nsuxenus. [1yrs. [lepemernenue.
Bunpl auxkenus (paBHOMEPHOE, PAaBHOTIEPEMEHHOE).
CxopocTb. OTHOCUTENBHOCTh MEXaHUYECKOTO
JBIDKEHUS. 3aKOH CIOKEHUSI CKOPOCTEH. Y CKOpEHHE.
CBobosHOe najsieHue Ted.

2 Jdunamuka. Macca u cuna. Bzaumoerictsue Ted.
3akoHbl JMHaMUKH. CHIIBI B IPUPOJIE. 3aKOH
BCEMHUPHOTO TATOTCHHUS.

3 3akoHbI COXpaHeHHsI B MexaHuKke. MIMnynbc Tena.
3aKOH COXpaHEHUS UMITYJIbCA U PEAKTUBHOE JBUKECHHUE.
IMoTeHuManbHAS U KHHETHYECKASl JHEPIrUsl. 3aKOH

4 COXpaHEHHUs MeXaHU4YecKoil auepruu. Pabora u
MOIIHOCTb.

HpaKTI/IquKI/Ie 3aHATHSA: Pemenue 3agay 1o teMe «MexaHuKay

CamocTtosTenpHas paboTa 00yJaronuxcs: perieHne 3a1ad 1mno
TeMe «MexaHuKay», cooOIeHus o TeMaM: «Du3uKa B Moei
npodeccumny, «Ileperpy3ku, HEBECOMOCTh B )KM3HH YEIOBEKAY,
«K.D. IInankoBCKHi1 - OCHOBOMNOJIOKHHUK KOCMOHABTHKH.
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Tema 1.2. Coneprkanue yueOHOTro MaTepuaa
OcHOBBI 1 MouJexyasipHas pu3nka. ATOMUCTUYECKAS TEOPUS
MOJIEKYJISIPHOM cTpoeHus BemiecTBa. HaOmoieHus ¥ OIbITHI,
buzuku u MIOATBEPKIAIOLIME aTOMHO-MOJIEKYJISIPHOE CTPOCHUE
TEPMOJUHAMUKU BelecTBa. Macchl M pa3mepsl MoJieKyll. TerioBoe
JBUKEHME YacTUIl BeulecTBa. BpoyHOBCKOE IBUYKEHUE.
Nneanbueiii ra3. Temmeparypa Kak Mepa cpeHei
2 KMHETUYECKOM SHEPrUU YaCTHULl. Y PABHEHHUE COCTOSIHUSA
WJI€aIbHOrO rasa.
Mopenb xuakoctu. IToBepXHOCTHOE HATSHKEHUE U
3 cMmaunBaHue. Kpucrammueckrue u aMmopQHbIC BEIIeCTBa
Tepmoaunamuka. Buyrpennss sueprusi. Pabota u
TEIUI00TIaya KaK CrlocoObl I3MEHEHUS! BHYTPEHHEN
4 sHeprud. [lepBblil 3aK0H TepMOAMHAMUKH. TeIIoBbIE
MAalIUHbI U UX IPUMEHEHUE.
[IpakTuueckue 3aHATHS: penieHue 3a1ad no TeMe «OCHOBBI
MOJICKYJISIPHOM (DU3UKH U TEPMOIMHAMUKI
CamocTtosrenbHas paborta o0yyaroniuxcs: [logrotroska n1okmanoB
«Pone MKT B npupoze u TexHuKe», «BiausHue TeninoBbIxX
JBUTATENIEN Ha OKpYXkarollyro cpeny KanuHuHrpaackon
o0nactuy», «3HaueHUE BIAKHOCTH BO3yXa JUJIS )KUBBIX
OpraHu3MoBy, «MoroIIHe CpeIcTBA - BEIIECTBA MOBBIIAIOIINE
CMauMBAEMOCTh.
Tema 1.3. ConeprkaHue yueOHOro MaTepuaia
OcHoBBI 1 JJieKTpocTaTuKa. B3anMonelicTBre 3apsiKeHHbBIX TE.
ANEKTPOAUHAMUKH OnexTpuuecKuil 3apsj. 3aKOH COXpaHEHUS
ANEKTpUYECKOro 3apsa. 3akoH Kynona.
DNEKTPOCTATUYECKOE MOJIE, Er0 OCHOBHBIE
XapaKTEPUCTHKU U CBSI3b MEX]Ly HUMHU.
2 MocTrossHHBINA TOK. [I0OCTOSIHHBIN DNEKTPUUECKUH TOK.
Jlexyusi-ouanoe
Cuna Toka, HanpsKEeHUE, SIEKTPUUECKOe
conpotusiieHue. 3akoH OMa JuId ydacTka
AJIEKTPUYECKOMN LIETH.
3 MarnuTHoe noJie. MarHuTHOE 110JI€ ¥ €70 OCHOBHBIE

XapaKTEPUCTUKHU. [[efICTBME MarHUTHOTO NOJIS Ha
MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.




4 OnexTpoaBUraresb. SIBjIeHNe AIEKTPOMarHuTHOU
MHAYKIHH.

[TpakTueckue 3anstus: Pemenue 3agau no reme
«INEKTPOTUHAMUKAY

CamocrosrenbHas pabota 00y4aronuXxcs: HOAr0TOBKA
pedeparoB «VcTopus pa3BUTHA MPEICTABICHUN O IPUPOJIE
JIEKTPUYECTBAY, «JIeHCTBUE 2IEKTPUUECKOT0 TOKA HA TEJIO
yesoBeka», «Mepsl 6e30macHOCTH Ipu padore ¢

AJIEKTPOTIPHOOPAMIY
Tema 1.4. Copepxanne yaeOHOro Marepuaa
Konebanus u BoJIHBI 1 Mexaunuyeckune KoJie0anusa 1 BOJHBI. CBOOOIHEIE

I"apmonnueckue kosiebanuss. MexaHu4ecKrue BOJIHBI U
WX BUJBI. 3BYKOBBIE BOJIHBL. YJIBTPA3BYKOBBIC BOJIHBI.
VYapTpa3ByK U €ro UCIOIb30BAHUE B MEIULIMHE U
TEXHUKE.

2 DJIeKTPOMATHUTHbIE KOJIe0aHUS U BOJIHBI.
CBOOOTHBIC AIEKTPOMATrHUTHBIC KOJICOAHUSI.
KonebaTenbHblit KOHTYpP. DIEKTPOMAarHUTHOE TOJIE.
DneKkTpoMarHuTHbIe BOJHBI. CKOPOCTH
AJEKTPOMArHUTHBIX BOJIH.

3 CaeToBblIe BOJIHBI. PazBuTre npecTaBIeHU O
MPUPOJIE CBETA. 3AKOHBI OTPAKEHHUS U PEITOMIICHUS
ceera. JImH3bl. Dopmysia TOHKOH JIMH3BI.

konebanus. [lepros, yactora u aMIuIUTy1a KojaeOaHMiA.

IIpobnemnas
JIeKYusL

HpaKTI/I‘{CCKHe 3aHATHA: Pemenue 3aaad 1mo teMe «Konebanus u
BOJIHBD)

CamocTtosTenbpHas paboTa 00y4yaronxcs: moAroToBKa
pedepaToB «YIBTPa3ByK H €ro MCIOJIE30BAaHUE B TEXHUKE H
MeauIrHey, «[lepBbie maru B reoMeTpUIeCcKOi ONTHKE,
«IIpobiemMbl SHEPTOCOEPEIKECHUSI

Tema 1.5.
DeMeHTHI
KBaHTOBOU (pU3UKH

CopepxaHre yaeOHOTo MaTepuana

1 | KBanToBble cBolicTBa cBeTa. KBaHTOBas rumoresa
[Tnanka. doTosnekTpuyeckuii 3P PexT.

2 | ®dusuka aroma. Mojenu crpoeHus atoma. OmbIT
Pesepdopna.

3 Du3uKa AaTOMHOI0 S1/IPA ¥ 3JIEeMEHTAPHbIX YaCTHII.

CocraB u CTPOCHUC aTOMHOI'O sAApa. PaILI/IoaKTI/IBHOCTB.
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PangnoakTuBHBIE U3ITYyYEHNS U UX BO3JCHCTBUE HA
YKUBBIC OPTraHU3MBI.

CamocrositenbHas pabora oOyuaromuxcs: «[IpumeHenne
dororddekra B Texnuke (dhotopene, porope3uctopsl). «Mcropus
OTKPBITHS SBJICHHS €CTECTBEHHON PaJIHOAKTHBHOCTHY, «SaepHas
SHEPreTHKA M SKOJOTUYECKUE MPOOIIeMbI, CBI3aHHbBIC C €€
UCIIOJIb30BAHUEM)

Tema 1.6.
Bcenennas u ee
SBOIIOLASA

Conepkanue y4eOHOro MaTeprasia

1 Crtpoenue u pa3purue Becesennoii. Mojens
pacmupsrouerics Beenennoit. Ilpoucxoxkaenue

2 CoaneuHnoii cucrembl. CoBpeMeHHas (pu3nueckas
KapTUHA MHPA.

Jlekyusi-ouanoe

CamocTtosTenbpHas paboTa 00y4yaroumxcs: moAroToBKa
pedeparoB «Bo3MoxHBIE ClieHapUU 3BOIIOLKUN BeeneHnnony,
AcTepouibl.

Pazgen 2. Xumusa

Tema 2.1.
Bgenenmne.
OCHOBHBIC TTOHATHS
1 3aKOHBI XUMUH

CopepxaHue yaeOHOro MaTrepuana

1 XuMHYecKass KAPTHHA MHPa KAK COCTABHAs 4aCTh
€CTeCTBCHHOHAYYHOI KAPTUHBI MHPA.

Posip xumun B )KM3HU COBPEMEHHOTO OOIIECTBA.
[IpruMmeneHne T0CTUKEHU COBPEMEHHON XUMUU B
ryMaHUTapHoOU cepe AessTeTbHOCTH O0IIeCTBa.

2 Ipeamer xumumn. Bemectso. Atom. Monekyna.
XUMHUYECKUH 3JIEMEHT U (POPMBI €0 CYIIECTBOBAHHUS.
[Ipoctbie u cnoxHbie BemecTBa. OCHOBHBIE 3aKOHBI
xuMuu. Macca aToMOB 1 MOJieKysl. OTHOCHUTETLHBIE
aTOMHasi U MOJIEKyJIsipHas Macchl. KonnuecTBo
BemlectBa. [locrossunas ABoranpo. MoisipHas macca.
3akoH ABoraJipo. MoJsipHbII 00beM ra3oB.

Tema 2.2.
Oomuas u
HEOpraHuvecKas
XAMMS

Conepxanue yq4eOHOro MaTeprasa

1 IHepuoauyeckuii 3akoH u Ilepnoanueckasn
cucTeMa XUuMU4ecKux djiemenTon /. U.
MenpeneeBa. Otkpertue Ileproanyeckoro 3akoHa.
[lepuonnueckas cuctemMa XMMHUYECKUX 3J1IEMEHTOB /1.
U. MenpneneeBa. 3nauenue [lepnonnueckoro 3akoHa
u [lepnonueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa jyisi pa3BUTHS HAYKU U

Jlexyus-ouanoe

11




MOHUMaHUS XUMUYECKON KapTUHBI MUPA.

CrtpoeHue BelecTna.

KoBasieHTHast CBSI3b: HEMOJSIPHAS U MOJISIPHAS.
Honnas cBs3p. KatnoHs! 1 aHMOHBL. MeTamanyueckast
cBs3b. Bogoponnas cBs3b.

Bona. PacTtBopbl.

Boxa B mpupoae, ObITy, TEXHUKE W Ha TIPOU3BOICTBE.
DOU3NIECKUE 1 XUMHUYECKHE CBOMCTBA BOJBI.
OrnpecHenue BObl. ATperaTHbIe COCTOSHUS BOJIbI U
€€ Mepexo/ibl U3 OJIHOrO arperaTHOro0 COCTOSIHUSA B
JIpyroe.

XuMHUYeCKHe peaknnm.

[lonsTHE O XNMHUYECKON peakuy. THUIIbI
XUMHUUYECKUX peakiuil. CKOpoCTh peakiiuu u
(aKkTOpHhI, OT KOTOPHIX OHA 3aBUCHT.
Knaccupukanuss HeopraHn4ecKux coeTuHeHU u
HUX CBOMCTBA.

Kiaccudukanmsi HEOpraHM4eCKuX COSAMHEHUN U X
cBoiicTBa. OKCHABI, KHCIOThI, OCHOBAHUS, COJIM.
[TonsiTue o rugponuze coneit. Cpena BOJHBIX
pacTBOPOB COJIEH: KHCIasd, HEUTpaibHasA, EI0YHAS.
Bonopoanslii nokasarens pH pacteopa.

MeTtajuibl. O0mue pu3ndeckue 1 XMMHIECKIE
CBOICTBaA METAJIJIOB.

Hemeranubl. O01as XxapakTepucTHKa IJIaBHBIX
MOATPYII HEMETAJIJIOB HA IPUMEPE TaJIOr€HOB.
Baxwneinine coefMHEHNS METAIIOB U HEMETAJIOB B
MIPUPOJIE U XO3SIIICTBEHHOM JESITENIbHOCTH YEJIOBEKa.

[IpakTnueckue 3aHATHA: Pemenre pacyeTHbIX 3314 C
MCIIO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB XuMuH. Pemienue 3amay Ha
HAaXO0KJICHUE OTHOCHTEIILHON MOJIEKYJISIPHOU MACCBHI,
OIIPEIETICHUE MAaCCOBOM 10U XUMUYECKUX DJIEMEHTOB B
CJI0’KHOM BELIECTBE, KOJINYECTBA BEUIECTBA U T.JI.

CocraBieHne ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakimii, paccTaHOBKa KOY(P(UIIMEHTOB METOIOM JIEKTPOHHOTO
OanaHca. BrimonHeHue yrpa)kHeHUH Ha pacyeT CKOpOCTH
xuMuueckon peakunu, npuHuun Jle [larense.
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BrinonHenue ynpaxxHeHUu Ha COCTABICHUE MOJIEKYIISIPHBIX,
IIOJIHBIX U COKPAIIICHHBIX HOHHBIX YPAaBHEHUMN PEAKIIUM.
WnenTudukanys HeOpraHu4eckux coequHeHnil. ['enernueckas
CBsI3b MEXKIY KJIaCCAMHM HEOPraHU4ECKUX COCIMHEHUM.

CamocrosTenbHass  pabora  oOyuatomuxcs:  CoBpeMeHHbIE
OTKPBITHSI XUMUYECKOM Hayku (CO3[JaHHMe Tpe3eHTalui).
buorpaduu yueHbIX, BHECHIMX OCOOBI BKJIaJ B pa3BUTHE
XUMHUYECKON HayKH (CO3JjaHuE PEe3ECHTALIUN).

AnnorponHbie MoauUKAIIMKU yriiepoaa (aamas, rpadur),
KHCJIOpoJia (KUCTIOpO, 030H), 0JI0Ba (cepoe B 0e10e 0JI0BO).
[ToHsITHE 0 XUMUYIECKOW TEXHOJIOTHH, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTUH.

[ToaroroButk cooliieHUE HA TeMY «OTKPBITHE TIEPUOTUIECKOTO
3aKOHay.

SnepHble peakuu U UX 3Ha4€HUE (TIOJrOTOBKA COOOIIEHUI).
PannoaktuBHOCTS. Vcnionb3oBaHue paloaKTUBHBIX U30TOIOB B
TEXHUYECKUX 1eJsIX. PEHTTeHOBCKOE M3IIy4eHHUE U €TO
HCIOJIb30BaHUE B TEXHUKE U MeIullMHe. MoenupoBaHue Kak
METO/1 MPOTHO3UPOBAHMSI CUTYAIlMU HA MPOU3BOICTBE.
Ctpyktypsl JIptouca (moarotoBka coo0Ouienuii). JlucnepcHeie
CUCTEMBI B ObITY (IIOAroTOBKA Ipe3eHTauuit). [lonsipHocTs cBsi3n
Y TIOJISIPHOCTH MOJIEKYNbl. AHOMANUU (U3UUYECKUX CBOHCTB
BOJbL. JKnIKMe KpuCTalIbI.

CBaHTe AppeHUYC — CO3/1aTellb TEOPUH IEKTPOIUTUUECKON
nuccoruanuu (n3ydenue ouorpaduu, Co31aHnue Mpe3eHTAIIH ).
HeiicrBue npuniuna Jle [llatense B »xu3HU (MOATOTOBKA
coob1enuit). Karanus. 'omoreHHble U reTeporeHHbIe
karanu3aTopsl. [Ipomotopsl. KaTanutudeckue siipl.
Nuruburopsl. [loaroroBka coobmennii Ha Temy: «OcoOeHHOCTH
OMOXMMHYECKHX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOIECCOB
B OpraHu3Max».

[IpuMeHeHne KUCIOT, OCHOBAHUH, COJIel U OKCHJIOB B OBITY
(OATOTOBKA COOOIIECHHH, CO3/TaHNUE MTPE3CHTAIINH, PEIICHIE
TECTOBBIX 33/1aHui). EqKue menouun, ux UCoIb30BaHKE B
MPOMBINIUICHHOCTH. ["amienast u HerareHast U3BeCTh, €€
MPUMEHEHHE B CTPOUTENLCTBE. [ UIiC U anedacTp, TUTICOBaHHUE.
[TonroroBuTh HOKIaa Ha Temy: «/cronb3oBaHNe MUHEPAJIbHBIX

13




KHUCTIOT Ha TPEIIPUITUSX PA3TUIHOTO TPODUIIL».

[IpuMeHeHrne MeTaIOB M HEMETAIIJIOB (TIOJrOTOBKA COOOIICHUH,
CO3JJaHUE TIPEe3eHTaLU). XapaKTePUCTUKA FJIEMEHTA T10 €T0
nonoxxeHuto B [lepuoguueckoii cucreme .M. Mennaeneena
(BBIIIOJIHEHUE TI0 AIrOpUTMY). I'eHeTHnueckast cBs3b
HEOPraHWYECKUX COCAMHEHHH (COCTABICHUE U PEIICHUE LIETIOYEK
IIPEBPALLCHU).

[ToaroToBUTH AOKIIAIBI HA TEMBI: «POJIb METAJIJIOB B UCTOPUH
YeJIOBEUECKON HUBWIIM3AIUNY, «MeTaibl TIaBHBIX TOATPYIIID»,
«MeTtaibl MOOOYHBIX MTOATPYIII.

Koppo3ust MmeTanioB: XumudecKkas U 3J€KTPOXUMHUYECKasl.
3aBHCHUMOCTH CKOPOCTH KOPPO3UHU OT YCIOBUI OKpY>Karolei
cpensl. Kimaccudukanus Koppo3uu METAJUIOB IO Pa3IMYHbIM
npusHakaM. CriocoObl 3alUThl METAIOB OT KOPPO3UH.
[Tpon3BOACTBO UyTr'yHa U CTaJIH.

Tema 2.3.
Opranunueckas
XUMHS

CopepxaHue yaueOHOro MaTrepuana

1

OcHOBHBIE IOHATHS OPTAHMYECKON XUMUM U
Teopus CTPOCHUSI OPraHUYEeCKHUX COeIMHEeHHH.
OCHOBHBIE MOJIO)KEHUS] TEOPUU CTPOCHUS
OPraHNYeCKUX COCTUHEHUH.

MHuoroo6pasue opranudeckux coequnenuii. [Tonstue
W30MEPUH.

Yriaesoaopoabl U MX NPUPOJAHbIE HCTOYHUKH.
Yraesogoponel. [IpeaensHbie n HepeIeTbHbIE
YIJIEBOAOPOABL. Peakius noauMepusanum.
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB.
YTrineBoaopo/ibl Kak OCHOBA MEXIYHAPOIHOTO
COTPYAHMYECTBA U BaXKHEHIINI HICTOUYHUK
dhopmupoBanus 6romxera PO.
Kucaopoacoaep:kamme oprannyeckue
COeIUHEeHUH.

CrupTsl, KapOOHOBBIE KUCIOTHI U CIIOXKHBIE YPUPHI:
HX CTPOEHUE U XapaKTEPHbIE XUMUYECKHE CBOMCTBA.
[IpencraBurenu KUCIOPOACOAEPKALINX
OPraHNYEeCKUX COCTMHEHUIN: METHJIOBBIM M 3THIJIOBBIN
CHUPTHI, TJIMLEPUH, YKCYCHAs KUcaoTa. Mpuia Kak
COJIM BBICIITUX KapOOHOBBIX KHCIOT. JKUPHI KaK

Jlexyus-
su3yanuzayus
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CIIOHBIE YPUPHI. YTIIEBOABL: TIOK03a, Kpaxmall,
LEJUTI0N03a.

4 A3oTcojaep:kainye OpraHnyeckne coenHeHusl.
IMoammepsbl.

AMUHBI, aMUHOKHUCIIOTHI, 6enku. CTpoeHue u
ouosornueckas GyHKIUS OEITKOB. XUMUUYECKHE
CBOMCTBa OEJIKOB.

5 IInactmaccenl u BoJiokHa. [loHaTre o muacTmaccax u
XUMHYECKHUX BOJIOKHAX. HaTypalbHele,
CUHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
I'eHeTnyeckas CBSA3b MEKIY KJIacCaMH OPTraHUYIECKHX
COCTMHEHU.

[Tpaktuyeckue 3ausaTus: CTpyKTypHBIE (HOPMYIIBI
YTIJI€BOAOPOAOB, U30MEPHI U TomMosioru. Ha3panue
YIII€BOIOPOAOB 0 MexayHapoaHoi HomeHnknarype [UPAC.
Crnuptel. @enoinbl. HoMeHknaTypa 1 n30Mepusi; criocoobl
MOJIYYCHH A, XUMHUYCCKUC CBOMCTBA.

Anbnerunsl. Kap6onosslie kucnotel. HoMeHknarypa u uzomepus;
CIoCOObI MOJYYEeHHsI, XHMUYECKHE CBOMCTBA.

CamocrositennbHass ~ pabora  oOydarommxcs:  CocTaBieHHe
obobmaromieit Tadauibl «YrieBogopoas». «HedTh u mpomykTs
nepepaboTku  HePTH (MOATOTOBKA COOONICHWH, CO3JdaHHE
Ipe3eHTaLH).

[ToaroToBka AOKIAI0B HAa TEMBI: « XHMHUS yTIIEBOIOPOIHOTO
CBIPBS», «YTIEBOIOPOAHOE TOIUIMBO, €r0 BUABI M HA3HAUCHUE,
«DKOJIOTHUECKUE ACTIEKTHI UCTIOIH30BAHUS YTIIEBOIOPOTHOTO
CBIPBSI.

Knaccudukanus u HazHaueHue kayuykoB. Kinaccuduxarnms u
Ha3zHaueHHe pe3nH. Bymkanuzamus kayayka. OCHOBHBIE
HATPaBIIEHUS IPOMBIIUICHHON MepepadOTKH MPUPOIHOTO Ta3a.
[TonyTHbI HEeDTSIHOM a3, ero nepepadoTka. [Ipomeccs
MPOMBINIJICHHON TiepepaboTKu HEPTH: KPEKUHT, pUGOPMUHT.
OxTaHOBOE YHCIIO0 OCH3MHOB M [IETAHOBOE YHCIIO TN3EITHHOTO
tornBa. Kokcoxumuueckoe Mpou3BOJICTBO M €r0 MPOTYKIIHSL.
Kucnopoacoaepxaniue coequaeHust B ObITY (ITpOBEACHUE
WCCJICTOBAHMM MPOTYKTOB MUTAHUS, OBITOBOI XUMUU HA
coJiepKaHne TPEICTAaBUTEIICH CIUPTOB, CIOKHBIX 3(pHUPOB,
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KapOOHOBBIX KUCIIOT, )KUPOB, YTJICBOJIOB).

[Tony4yenue gpeHona u3 NPOAYKTOB KOKCOXUMHUYECKOTO
IPOM3BOJICTBA U U3 OEH30IA.

[TonukonaeHcanus popmaibaerua ¢ GeHoaoM B
dbeHomoPpopMaTbICTHIHYIO CMOIY.

[TpuMeHeHHe alleTOHA B TEXHUKE U IPOMBIIIICHHOCTH.
MHoroo0pa3ue kKapOOHOBBIX KUCIIOT (I1aBeseBast KUCIOTa Kak
JIByXOCHOBHas1, aKpUJIOBasi KUCJIOTA KaK HeMpeaeabHas,
OEH3011Has KMCII0TAa KaK apOMAaTUYECKas ).

[ToaroroBka cooOLUEHUH U MYJIBTUMEIUHHBIX TPE3EHTALMH 10
TeMaM «bronorunyeckast poib yriaeBoJ0BY.

PacueT kaopuiiHOCTH IPOAYKTOB NUTAHUS. 3HAUECHHUE
AMHHOKHCIIOT, OEITKOB JUISL MTOJTHOLEHHOTO IIUTAHMSI YeJIOBEeKa
(moaroToBka cooOIeHHH, pe3eHTanuii). MccienoBanue
IPEIMETOB IOMAIIHETO OBITA, SBISIOIIUXCS TUIACTMACCAMH.
[TpoMmblIITIEHHOE TPOU3BOACTBO XUMUUYECKUX BOJIOKOH.
CocraBienue KpoccBopza Ha TeMy «OpraHuyecKre BEIIECTBAY.
[ToaroroBka nokIa10B Ha TeMbI: «buonoruueckue GyHKIUN
0enKoBy, «benKoBas OCHOBa UMMYHUTETaY, «/leduur Oenka B
NUILEBBIX MPOIYKTAX U €ro NMPeo0JIeHNe B paMKaX Ii100abHON
IPOJIOBOJILCTBEHHOM MTPOTPAMMBIY.

Tema 2.4.
XUMHS U KU3Hb

CopepxaHue yaeOHOTo MaTepuana

1 XuMHs U OPra”Hu3M 4ea0Bexka. XuMHUYECKHE
AJIEMEHTHI B OpraHu3Me 4yesnoBeka. OpraHuyeckue u
Heopranuueckue BemiecTBa. OCHOBHBIE JKU3HEHHO
HEOOXOUMBIE COSTMHEHUS:

OE€JIKH, YTJIEBOIbI, )KUPBI, BATAMUHBI. Y TJIEBOJIBI —
TJIABHBIM HCTOYHUK SHEPTUM OpraHu3Ma. Poib xupoB
B Opranu3Me. X0JIECTEPUH U €r0 POJIb B 3JI0POBHE
YeJI0BeKa.

MuHepaibHbIe BEIIECTBA B IPOYKTaX MUTAHUS,
nuiieBsie Jo0aBku. COaaHCHPOBAaHHOE MUTAHHUE.

2 Xumus B 0bITy. Boma. KauectBo Bospl. Moromue u
yucTsaume cpeacraa. [Ipasuna

0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMUHU.

Jlexyusi-ouonoe

CamocrositenpHas pabora obyqaronuxcs: Poias XuMuaeckux
DJIEMEHTOB B JKU3HH pacTeHUi. Y 1oOpeHusi. XuMHYECKHe
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CpescTBa 3

AlUThl PACTEHHUIA.

Paznean 3.

Buosaorus

Tema 3.1. CopepxaHue yaeOHOT0o MaTrepraa

buonorus 1 buoJ10rUsl — COBOKYIIHOCTH HAYK O "KUBOM

COBOKYIIHOCTb HayK O
YKWBOU MIPUPO/IE.
Meron no3Hanus B
Oouosiorun

npupozae. Meroabl HAY4YHOI'0 NO3HAHUSA B
omosiornu: JKupas npupoaa Kak 00beKT U3y4eHUs
ouosnoruu. MeTozp! HcCIeI0BaHUsI )KUBOHM MPHPOJIBI B
ouosioruu. OnpeneneHue KU3HU. Y pOBHU
OpraHU3alyy )KU3HU.

Jlexyus-ouanoe

Tema 3.2.
Knerka

Copaepxan

ue y‘Ie6HOFO MaTcpurajia

1

Hcropus usyyenusi kieTku. OCHOBHBIE ITOJTOKEHUS
KJIETO4YHOH Teopun. Knetka — cTpykTypHO-
¢byHKIMOHATBHAS eANMHUIA KU3HU. CTpoeHHe
KJIeTKH. [IpoKapuoThI M 3YKapHOThl — HU3ILIUE U
BBICILIKE KJIETOYHbIE OpraHu3Mbl. OCHOBHbIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapuoT.
Kiterounoe sanpo. @yHKIuA s1pa: XpaHEHHE,
BOCIIPOU3BEJICHHE U Mepelaua HacaeICTBEHHON
nHpopmanuu.

Buosnornyeckoe 3HaYeHME XUMHYECKHX
3J1eMeHTOB. Heopranuueckue BeliecTBa B COCTaBe
KJIETKH. POJIb BO/IBI KaK PaCTBOPUTENS U OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH cpe/ibl OPraHU3MOB.
VYrneBoas! v munuasl B Kietke. CTpyKkTypa u
ouonornueckue GyHkiuu 6enkoB. CTpoeHue
HYKJIEOTH/IOB U CTPYKTYypa MOJIMHYKJICOTHIHBIX
ueneit JJHK u PHK, ATO®.

Bupycsl u 0akrepuogaru. Hexerounoe crpoeHnue,
YKU3HEHHBIA IUKIT ¥ €T0 3aBUCUMOCTh OT KJIETOYHBIX
¢dopm xu3Hu. Bupycel — Bo30yauTenu
MH(DEKIMOHHBIX 3a00€BaHMil; TOHATHE 00
OHKOBHUpYcax. Bupyc uMmmyHoaedunnTa yenoBexka

(BHUY). Ipodunaxkruka BUY-undexunu.

IIpobnemnasn
JIeKYUst

[TpakTuyeckue 3ansaTus: Penenre 6M0n0rnyeckux 3aaad 1no reMe
«HyKJenHOBBIE KMCIIOTBIY.

CamocrostenbHas  pabora  oOyuatonmxcsi:  CocraBieHue
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pedeparoB, AUIAKTUYECKUX KApTOUEK - CXEM WJIM Ipe3eHTaIui
no teme «Kierka — Kak OCHOBHAs €IMHHUIIA CTPOCHUS OpraHU3Ma
U ero xu3HeobecneueHus», «Bupycsl, npodunaxtuxa CIT1 Ta».

Tema 3.3.
OpraHusm 4elioBeKa
1 OCHOBHEBIE
IIPOSIBIICHUS €TI0
KHU3HCACATCIBbHOCTU

Conepkanue y4eOHOro MaTeprasia

1 OO0MeH BeleCTBOM U HEpPrueil ¢ OKpyx arolei
Cpeloi KaKk HE0OXOAMMOE YCIOBHE CYILIECTBOBAHUS
YKUBBIX CUCTEM.

2 JleleHue KJIeTKH — OCHOBA pPOCTa, Pa3BUTHS U
Pa3MHOKEHHUS OPraHU3MOB. becrionoe pa3MHOXKEHUE.
ITonoBoi nporecc u Moja0BOe pa3MHOKEHUE.
OmogoTBOpeHue, ero OUOIOrnuecKoe 3HaUCHHUE.
NuauBuayaibHOE pa3BUTHE OPraHU3Ma.

3 OO0pazoBaHue 1 pa3BUTHE 3apOJIBIIIA U ILI0/IA.
BnusiHue HapKOreHHBIX BELECTB (Tabaka, aJIkoroJs,
HapKOTHKOB) Ha Pa3BUTHE U 3/I0POBHE YETIOBEKA.
HacnencrTBenHble 1 BpOXKICHHBIE 3a00I€BaHMUs],
nepenatoiuecs moiosbM mytem: CIIN/, cudunuc u
IpyTHeE.

HacsiencTBeHHOCTh M H3MEHYNBOCTD.

4 ['enernueckast TEpMUHOJIOTHS U CUMBOJIHKA.
3aKOHOMEPHOCTH HacnenoBanus. Hacnenosanue
MIPU3HAKOB Yy 4yenoBeKa. [100BbIe XpOMOCOMBI.
CuerneHHoe ¢ M0JIOM HaclIeZJOBAHHUE.
Hacnencrennbie 60ne3HM 4enoBeKa, X NPUUUHBI U
npo¢unaktuka. CoBpeMeHHbIE IPECTABICHUS O TeHe
u reHome. ['eHeTnueckrne 3aKOHOMEPHOCTH
m3menunBocTH. Knaccudukarus hpopm
W3MEHYMBOCTH. BiusiHue MyTareHoB Ha OpraHu3M
YeJloBeKa.

Jlexyusi-
BU3YATUZAYUS

[IpakTuueckue 3auATUs: Pernenne 3ieMeHTapHbIX TEHETHIECKUX
3a7ad.

CamocrosiTenpHas paboTa 00yJaronuxcsi: COCTaBICHUE
pedeparoB no Teme «BnusHue KypeHus, yOTpeOIeHUs aTKOT OIS
Y HApPKOTUKOB POJMTEIISIMU Ha SMOPHOHAIBHOE PAa3BUTHE
pebenka. MyTareHHbIE CBOMCTBA BPEAHBIX BEIIECTB,
HaKaruMBaromumxcs B atmocdepe. Hacnencrsennsie 3a00eBaHus
u npodunakTrkay. CocTaBieHrne OMOJIOTMYECKOT0 KPOCCBOP/IA.
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Tema 3.4.
Bupn, ero kpurepuu

CopepxaHrie yaeOHOT0 MaTrepuaa

1 JBOJIIOHOHHAS TEOPHSA U €€ PoJib B GOPMHUPOBAHUN
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA.
Bun, ero kpurepuu. llonynmdnus kak CTpyKTypHas
eIMHUIIAa BUJA U 3BoJIONMU. CHUHTETUYECKass TEOpUs
spomtounu (CTD). JIBuKyliue CUIIBI 3BOJIIOIUU B
coorBercTBUM ¢ CTD. Pe3ynaprarhl 3BOJIOIUH.
Coxpanenne MHOrooOpa3us BHIOB Kak OCHOBa
yCTOWYMBOTO  pa3BuTHs  Ouocheprl.  [IpudauHb
BbIMUpPAHUs BHUIOB. bHOJOrMYECKU mporpecc u
OMOJIOTHUYECKHI perpecc.

I'nnore3bl NMPOUCXOXKIAEHUS SKU3HHU. Y CIOXHECHHUE
2 YKUBBIX OPraHU3MOB Ha 3eMJie B MPOIIECCE IBOIOLIHH.
AHTpoIorexes " ero 3aKOHOMEPHOCTH.
JlokazaTenbcTBa poacTea YeJIOBEKa c
MIJICKOITMTAIOIIMMH  JKMBOTHBIMH. OKOJIOTHYECKHE
(bakTopsl AHTPONOTECHE3A: YCI0KHEHUE
MONYJALMOHHON CTPYKTYphl BHUJA, HW3TOTOBJICHUE
OpyAMil Tpyla, TMEpexoa OT PACTUTEIBHOIO K
CMEUIaHHOMY THUITYy MUTaHHUS, HUCIOJIb30BAHHE OTHS.
IlosiBneHUE MBICIUTCIBHON  JIEITENLHOCTH  H
YIeHOpa3IeIbHON peun. [Ipoucxoxaenue
YEJIO0BEYECKHUX pac.

Jlexkyusi-ouanoe

[Ipaktuueckue 3ausatus: Onucanue ocodeit Buaa 1o
MOP(}OIOrHUECKOMY KPUTEPHUIO. AHATIN3 U OLIEHKA Pa3IMYHBIX
TUTIOTE3 TPOUCXOXKICHUSI YETIOBEKA.

CamMocTosTenpHas pa60Ta 06y‘IaIOIJ_II/IXC$IZ Anamms u OIICHKa
PA3JIMYHBIX TUIIOTE3 MMPOUCXOKACHHUA )KU3HU U YCTIOBCKA.
YenoBeueckue pachbl, OMACHOCTL paCu3Ma.

Tema 3.5.
DKOCUCTEMBI

Conepxanue yq4eOHOro MaTeprasa

1 IIpeaMer u 3a1a4M IKOJIOTHM: YUeHHUE 00
IKOJIOTUYECKHX (DaKTOpax, ydeHHE O COOOIIEeCTBaX
OpraHu3MoB, yueHHe o brocdepe.

IIpobnemnasn
JIeKYusl

[TpakTnueckue 3ansatus: CocTaBieHUE CXEM MEPEIavn BEIIECTB U
sHepruu (uener nuranus). Permenue 3K0I0rnyeckux 3aaad.

CamocrositensHas padora ooydaronuxcsi: COCTaBUTh CXEMY
«TWnbl B3aMMOOTHOIIICHU .
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N3yuenne rno0anbHbIX 3KOJIOTHYECKHX Mpo0IeM peruoHa.
Odopmienue B TeTpaau MPOU3BOIIBHOE.
CocraBiieHrEe KpPOCCBOPAA 0 U3Y4YEHHOH TeMe.

72 — aynuTopHbIE,

31 -
CaMOCTOSITeNIbHAs
pabora.

Bcero:

[TocnenoBarenbHOE TEMAaTHUECKOE TNIAHUPOBAHUE COJIEpKaHus pabouell mporpaMMBbl TUCIUIUIMHBL, KalleHAapHbIe 00bEMBbI, BUJIbI 3aHITHIA, (HOPMBI
OpraHu3aIlii CaMOCTOSATEIBHOM pabOThI TAK)KE KOHKPETU3UPYIOTCS B KalieHaapHO-TeMaTiuueckoM ruiane ([Ipunoskerue Ne 1)

L [Tna xapaxmepucmuxu ypoeus oceoenus yuebro20 mamepuanda UCRonb3yomcs credyioujie 0603HaAYeHUA.

1. — o3naxomumenvHulil (V3HABAHUE paHee U3VUEHHBIX 00bEKMO8, CEOUCMS),

2. — penpoOyKmugHblil (8bINOJIHEHUE OesIMETbHOCMU N0 00PA3YY, UHCMPYKYUU UIU NOO PYKOBOOCEOM,);

3. — npodyKmueHwlll (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOIHEHUE QeSMENbHOCMU, PelueHue NPOOJIEMHbIX 3a0ay).

Kax npasuno, «1» cmasumcsa nanpomus memovl, 8bIHOCUMOU HA JIEKYUOHHOE 3ausamue, «2»-«3» - Cmaeumcs HaAnpomue mem, 6bIHOCUMbBIX HA
npakmuyecKue 3aHamusl
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3. ®OHJ OHEHOYHBIX CPEJACTB, V1A IPOBEJEHUSI TEKYHIEI'O KOHTPOJISI U
IMPOMEXYTOYHOU ATTECTAIIUN OBYYAIOIIIUXCA 11O JTUCHUTIJIMHE

®onp oueHouyHbIXx cpeAactB (nainee — GOC) - KOMIUIEKT METOAMYECKUX U KOHTPOIBHBIX
MaTepuasoB, HCIOIb3YEMbIX MpPU MPOBEACHUU TEKYIIEr0 KOHTPOJSI OCBOEHHUS pe3yJbTaToOB
o0yueHus u npomexxyrouHoit arrectauuu (ITpunoxxenue Ne 2).

TunoBbie KOHTPOJIbHBIE OLIEHOYHBIE CPEJICTBA, HEOOXOUMbIE JIsl OLICHKH 3HAHUM, YMEHUH,
HABBIKOB M ONBITA JCATCIBHOCTH, XapaKTEPHU3YIONMUX JTanbl (HOPMHPOBAHHS KOMIICTCHIUN B
IIPOLIECCe OCBOEHHUS 00pa30BaTEIbHONW MPOTpaMMbl U METOJUYECKHE MaTepualbl, OMpeesone
MpoLeaypbl OIICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB M OIbITA ACSITEIBHOCTH, XapaKTEPHU3YIOIINX
aTarbl GOpPMHUPOBAHUS KOMIIETSHITUI npencTaBiieHbl B [Ipmioxenun Ne 2.

4. YCJIOBUSA PEAJIM3ALIIMU JUCHUIIJIMHBI

4.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATePUAJIBLHO-TEXHHYECKOMY O0ecreyeHHIo

Kabuner Ned13 — 163,0m2 (r. Yia, yn. K. Mapkca, a. 3, kop. 4)

JIByX10JI0CHBIH HacTeHHBII rpomkoroBoputenb 20B1/100B user 6enbiit(MASK4T-W) — 6 mr.
Mukiep-ycunurens 120Br APAPT MA1225 — 1 wr.

Hocka — 1 .

Cron — 1 mwr.

Cryn— 1 wr

YueHunueckas napra TpexmectHas — 16 mr.

Tpubyna — 1 mr.

Kabuner Ne515 — 134,5m2 (1. Yia, yn. K. Mapkca, 1. 3, xopr. 4)

Tepmunan Buneo kondepeni-csasu LifeSize Icon 600-kamepa

WuTep-as cucrema co BCTPOSHHBIM KOPOTKO(OKYCHBIM TIpoekTopoM Promethean ActivBoard 387
RPO MOUNT EST

[Tpodeccuonanbusiii LCD nucnneit Flame 42ST

Hacronphnsiii untepaktuBHbIi qucmieit SMART Podium SP518 ¢ ITO SMART Notebook
Matpuunslii koMMyTatop curtanoB uHrepgeiica HDMI CMPRO 4H4H

Wntep -as HanmonpHas kadeapa AoKIaa4uKa, KoM -ep BctpauBaemblit B kagenpy INTEL Core 13-
4150/DDr3 4 Gb /HDD 1TB /DVD -RW/Therm altake VL520B1N2E 220W/Win8Pro64
Kpecna cekuinoHHbIE OCTIETYIOMUX PSIOB C MIOMUTPOM

Hocka — 1 mt.

Cron — 1 mwr.

Cryn — 1 mwr.

VYyennueckas napra TpexmectHas — 40 .

Tpubyna — 1 mr.

120 nmocano4HbIX MeCT

Kabuner Ne516 — 139,9m (r. Ya, yn. K. Mapkca, 1. 3, kopr. 4)
Kpecna cexninoHHbIe TOCAEAYIONINX PSIIOB C MIOMUTPOM
MoGuibHoe MyabTUMEAHNIHOE 06opynoBanue: npoektop ASK Proxima
Hoyr6yx HP

OkpaH

Jocka — 1 .

Cron — 1 mwr.

Cryn — 1 mr

VYyennueckas napra tpexmectHas — 40 mr.

Tpubyna — 1 mT.

120 nmocano4HbIX MECT
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4.2. YueOHo-MeToAHYecKOe U MHPOPMALMOHHOE 00ecTieYeHue TN CUUIIMHBI (MOTYJIs1)

4.2.1. IlepeyeHb OCHOBHOW M JONOJHHUTEIbHOH Y4eOHOH JMTepaTypbl, HEOOXOAUMON AJs
OCBOEHMSI THCHUIIHHBI (MOTYJIsI)

OcHoBHasi yueOHasi IuTEepaTypa:

1. Caenko, O.E. EcrecrBo3nanue. (CIIO). VYue6noe mocobue. / O.E. Caenko, T.IL
Tpymuna, O.B. Jlorsunenko. — M.: KnoPyc, 2019. - 364 c.

2. Ceupupos, B.B. EcrectBoznanue : yue6. mocodme mis CIIO / B.B. Ceupumon, E.U.
Cupunosa ; oxn pea. B B. CupunoBa. — 3-¢ uzj., ucnp. u gorn. — M.: U3narensctBo FOpaiir,
2019. — 310 c. - [Daexrponnsiii pecypc]. - URL: https://biblio-online.ru.

3. Topocsa, B.I'. Konnenuuu coBpeMEHHOT0 €CTECTBO3HaHUSA : yuyeOHoe mocobue / B.I.
Topocsn. — M.. bepnun: dupekr-Menua, 2015. - 282 c. - bubmumorp.: c. 266-270. - ISBN 978-5-
4475-2561-3; To xe - [D71eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=363008.

JlonoiHUTeIbHAS y4yeOHAasl JJUTepaTypa:

1. Pei6anos, JI.b. KoHuenmum coBpeMEHHOTO ecTecTBO3HaHUsA : ydeOHoe mocobue / JLb.
Pei6anos, A.Il. Cagoxun. — M.: FOuutu-/ana, 2015. - 415 c. - ISBN 978-5-238-01688-7; To xe -
[Onekrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=115179.

2. CyBopoB, A.B. O6mias 1 Heopranuueckas xumus : yueouuk.— M. : FOpaiit, 2016. Tom 1
— 6-e u3n., ucrip. u gon. — 2016 .— 292 c.

4.2.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «HTepHET»
(najee - ceTb «MAHTEpHET»), HEOOXOAUMBIX [IJIS OCBOCHHSI JUCHUIJIMHBI (MOIYJIAA)

Ne HaumeHoBaHue 3JIEKTPOHHOI OMOJIMOTEYHON CHCTEMBI

1. OnekrponHas oubinoreunas cucrema bamly www.bashlib.ru

2. OnekrponHas oubianoreunas cucrema «Ob baml 'V https://elib.bashedu.ru/

3. DOnekTpoHHass OHOIMOTEYHass cucrteMa «YHUBEpPCUTETCKas OUOIMOTEKa OHIIANWHY
https://biblioclub.ru/

4. DrnekTpoHHas OHOIHOTEeYHas crcTeMa n3aarenbera «Opaitm» https://urait.ru/

5. DnekTpoHHas OMOIMOTEUHas cucTeMa u3naarenbeTa «Jlanpy https://e.lanbook.com/

6. OnekTpoHHbld  Katasor  bubOmworekun  baml'V  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

7. b/l neproanueckux u3aanuii Ha mwiathopme EastView https://dlib.eastview.com/

8. Hayunast snexktponnas oubanorexka — https://www.elibrary.ru/defaultx.asp (zoctym
JJICKTPOHHBIM Hay4YHBIM KypHaiam) — https://elibrary.ru

Ne Anpec (URL)
1 http://biology.ru/ - Otkpeiteiii Kostemk. DNeKTpOHHBIH Yy4eOHHUK 1O Ouonoruu. M.:
" | ®usukoH, 2009 [DnexkTpoHHBIN pecypc]— Pexum noctymna: - cBOOOTHBIIN
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http://biology.ru/

4.3.3. IlepeyeHb MH(OPMAIMOHHBIX TEXHOJOTHM, MCIOJb3yeMbIX NPH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOr0 Tmpolecca MO JMCHMIUVIMHE, BKJIKOYas IepedeHb MPOrPaMMHOIO
ob0ecrieyeHust 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOX0AMMOCTH)

HaumenoBanue MporpaMMHoOro odecrneyeHus

Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.
JIunensun — 6eccpoyuHsbie

Microsoft Office Standard 2013 Russian. dorosop Ne 114 ot 12.11.2014 r. Jlunensuu —
OeccpoyHbIe

Cucrema 1enTpanuizoBanHoro tecrupoBanusi baml'yY (Moodle). GNU General Public Li cense
Version 3, 29 June 2007

5. UHBIE CBEJIEHU A U (MJIN) MATEPUAJIBI

5.1. IlepeyeHb 00pa30BaTeJbHBIX TEXHOJIOIHIl, MCHOJb3YyeMbIX NPH OCYIIECTBJICHUH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

AKTHBHbDBIE H HHTEPAKTUBHLIC (l)OpMI)I NMPpOBEACHUSA 3aHATHIl

AKTUBHbBIE U UHTEPAKTUBHbBIE (POPMBI MPOBEACHUS 3aHATUIN peanu3ytoTcs MpU MOJATOTOBKE
[0 TpOrpaMMaM CpeJHEero NpoQecCHOHANbHOIO OOpa30BaHUS W IpeanojaralT oOydeHHe B
coTpyaHuuecTBe. Bcee ydacTHHKHM 00pa3oBaTeNbHOro Ipolecca (IpernojaBaTeldb WU CTYICHTHI)
B3aUMOJICHCTBYIOT APYT € IPYroM, OOMEHHBAIOTCS HH(pOpMaLMeld, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICIIUPYIOT CUTyallud B arMocdepe IeI0BOr0 COTPYAHUYECTBA, ONTHMAIBHON JJIsl BBIPAOOTKU
HaBBIKOB M KauecTB Oyayliero npogeccuoHaia.

OcHOBHbIE IPEUMYIIECTBA AKTUBHBIX U UHTEPAKTUBHBIX ()OPM IIPOBEICHUS 3aHATHIL:

- aKTMBU3aLUs II03HABATEIbHON U MBICIUTEIIBHOMN 1EATENBHOCTH CTYACHTOB;

- YCBOGHHE CTYyJIEHTaMH Y4eOHOI0 MaTepuaia B KaueCTBE aKTUBHBIX YYaCTHUKOB;

- pa3BUTHE HaBBIKOB pe(IeKCHH, aHATIN3a U KPUTUYECKOTO MBIIIJICHUS;

- YCWJIEHHE MOTHBAIIUU K U3YYEHHIO IUCHUIUIMHBI U 00YYEHHUIO B 1IEJIOM;

- co3/1aHue OaronpusTHON aTMOCc(ephl Ha 3aHATHH;

- pa3BUTHE KOMMYHUKATHUBHBIX KOMIIETCHIIUHN Y CTY/ICHTOB;

- Da3BUTHE HABBIKOB BJIAJICHUS COBPEMEHHBIMH TEXHUYECKMMM CpEIACTBAaMH U
TEXHOJIOTHSIMHU 00paboTKH HH(OpMALINY;

- (hopMupoBaHHE U pa3BUTHE CHOCOOHOCTH CaMOCTOSATENbHO HAXOAUTh MH(DOPMAILUIO U
OIIPEECIIATh YPOBEHb €€ JOCTOBEPHOCTH;

- HCHOJb30BAaHUE 3JIEKTPOHHBIX (POpPM, 00ECIEeUMBAIOLINX YETKOE YIpaBlieHHE Yy4eOHBIM
IIPOLIECCOM, TIOBBIIIIEHHE OOBEKTUBHOCTH OLIEHKU PE3YyIbTaTOB 00YUYEHHUS CTYI€HTOB;

- npuOmkeHHe ydyeOHOro Tmpolecca K YCIOBUSAM Oyaymell npodeccuoHanbHOM
JIeATEITbHOCTH.

AKTHBHBIE U MHTEPAaKTUBHBIE (POPMBI YU4EOHBIX 3aHSATHI MOTYT OBITH MCHOJb30BAHBI MpPU
MPOBEJCHUH JIEKLIUH, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHITHM, BHIMOJIHEHUH KYPCOBBIX MPOEKTOB
(pabot), mpH MPOXOKAESHUH MPAKTUKH U IPYTUX BHJIAX YUEOHBIX 3aHATHH.

Hcnonb30BaHWe AaKTUBHBIX M WHTEPAKTUBHBIX (OpM yueOHBIX 3aHATHH MO3BOJISET
OCYILECTBIISATh OLIEHKY YCBOGHHBIX 3HAHUH, CPOPMUPOBAHHOCTH YMEHUN U HABBIKOB, KOMITETEHIIUH
B paMKax IpoLeaypsl TeKyero KouTpois no nucuuruimee bJ[.08.EcrecTBo3Hanue, IpakTHKeE.

AKTUBHBIE U HMHTEPAaKTUBHBIE (OPMBI YUEOHBIX 3aHATUN pPEATHU3YIOTCS IperoaBaTesieM
coriacHo paboueil nporpaMme yueOHOW AUCHMILIMHBI WM MpOrpaMMe MpakTUku. HTepakTUBHAsS
JIEKIMSI MOKET NMPOBOAUTHCS B PA3IMYHBIX (hopMax.

ITpobnemuas nekuus. [lpenogaBarens B Ha4ase U MO XOAY U3JI0KEHUS yueOHOrO MaTepuasia
co3ziaeT MpoOJIeMHbIe CUTYallud W BOBJIEKAET CTYJCHTOB B MX aHalu3. Pa3perias npotuBopeuns,
3aJI0’)KEHHBIE B MPOOJIEMHBIX CHUTyallUsiX, OoOydaeMble CaMOCTOSATEIbHO MOTYT NPUHTH K TEM
BBIBOZIAM, KOTOPBIE MIPEIOIaBaTeNb I0JKEH COOOIIUTh B Ka4eCTBE HOBBIX 3HAHUM.
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Jlexuus-Bu3yanu3anys. B 1aHHOM Tume JeKIMM Tepenada mpenojaBareieM MHPOpMaLuu
CTYAECHTaM CONPOBOXKIAETCSI IOKAa30M pAa3IUYHbIX PHUCYHKOB, CTPYKTYPHO-JIOTHYECKUX CXEM,
ONOPHBIX KOHCHIEKTOB, auarpamMm u T. I. ¢ nomouipto TCO u OBM (cnaiinbl, BuAEO3anuch,
JMCIIIIEW, MTHTEPAKTUBHASA 10CKa U T. [1.).

Jlexuus-nuanor U nexkuus-nuckyccus. ConepxaHue MMOJAETCS YEpe3 CEPUI0 BOIPOCOB, HA
KOTOPbIE CTYJCHTHI JOJDKHBI OTBEUaTh HEOCPEICTBEHHO B XO/I€ JICKIUH.

Juckyccusi — 370 MyOIMYHOE OOCYKICHHUE WIIA CBOOOTHBIN BEpOATbHBIN OOMEH 3HAHHSIMH,
CYXJIEHUSIMH, UIEIMU WIM MHEHUSMH 110 MOBOJY Kakoro-iu0o CIOpPHOro Bompoca, npodiemsl. Ee
CYIIECTBEHHBIMU YEepPTaMH SIBJISAIOTCS COYETAaHHE B3aUMOJOIOIHSIOMIErO JUaiora U 00CyKIeHUS-
CIOpa, CTOJIKHOBEHUE PA3JIMYHbIX TOUEK 3PEHUS, TOZULUH.

Bo3moxHOCTH MeTOA IPYIIIOBOM AUCKYCCHUU:

- YYaCTHHUKM JUCKYCCHH C Pa3HbIX CTOPOH MOIYT YBHUJAETh Ipo0JieMy, CONOCTaBIIss
IIPOTUBOINOJIOKHBIE TO3ULUY;

- YTOYHSIOTCS B3aUMHbIE MO3ULMH, YTO, YMEHBIIAET CONPOTUBICHHUE BOCIPUATUIO HOBOMi
uHpOpMaLnu;

- B IIpoIlecce OTKPBITBIX BBICKA3bIBAHUN YCTPAHAETCS AMOLMOHAIbHAS IPEIB3SATOCTb B
OLICHKE MO3ULIUY NAPTHEPOB U TEM CAMbIM HUBEJIUPYIOTCS CKPBITbIE KOH(IIUKTHI;

- BbIpa0aThIBAETCS IPYIIIOBOE PELICHUE CO CTATYCOM I'PYIIIOBOM HOPMBI;

- MOXXHO HCIIOJIb30BaThb MEXaHU3Mbl BO3JIOXKEHHS W IPUHATUS OTBETCTBEHHOCTH,
yBEJIMYMBasl BKJIIOUYEHHOCTh YYAaCTHMKOB JMCKYCCHM B MOCJIEAYIOUIYIO PEaM3alUI0 TPYHIOBBIX
peueHui;

- YIOBJIETBOPSETCS MOTPEOHOCTh YYaCTHUKOB JUCKYCCUM B IPU3HAHUM U YBa)KEHUH, €CIIU
OHU TIPOSIBUJIM CBOIO KOMIIETEHTHOCTh, M TEM CaMbIM TOBbIMaeTcs 3()(HEKTUBHOCT UX OTIAAYd U
3aMHTEPECOBAHHOCTh B PELLICHUU IPYIIIOBOM 3a/1a4H.

OcHoBHBIE (YHKIINHU MPETOAABATENS IPH MPOBEACHUH TUCKYCCHU:

- (hopmynupyet npodaemMy U TeMy AUCKYCCHH, 1aeT UX pabodne onpeeseHus;

- CO3[1aeT HEOOXOMMYI0 MOTHBAIUIO, TOKA3bIBAET 3HAUUMOCTh MTPOOJIEMBI Il YIaCTHUKOB
JMCKYCCHHM, BBIACISCT B HEW HEpELIeHHbIE U IPOTUBOPEUUBBIE MOMEHTBI, OIIPEEIAeT 0’KUAAEMbIN
pe3yJbTar;

- co3/1aeT 100poKeIaTeabHyt0 aTMochepy;

- (opmynHpyeT BMecTe ¢ yYaCTHUKaMU MpaBUjia BeIEHUS JUCKYCCUU;

- 100MBaeTCsl OJJHO3HAYHOTO CEMAaHTHYECKOI'0 IOHUMAaHMsI TEPMUHOB U TIOHSATHIA;

- CIIOCOOCTBYET IMO/JIEP>KAHNIO BHICOKOT'O YPOBHSI aKTUBHOCTH BCEX YYAaCTHUKOB, CIEAMT 3a
COOJIIOJIEHHEM PEerJlaMeHTa ¥ TeMbl AUCKYCCUH;

- (QukcupyeT NpeNIOKEHHbIE HJEH Ha IUlakaTe WM Ha JOCKe, YTOOBl MCKIIIOUUTH
MOBTOPEHHUE U CTUMYJIMPOBATh JIONOJHUTENIBHBIE BOIIPOCHI,

- YyUacTBYET B aHAJIM3€ BbICKA3aHHBIX MJ€H, MHEHUH, MO3ULINIA; TOJIBOAUT MPOMEKYTOUHBIE
UTOTH, YTOOBI N30€KaTh IBUKEHUS AUCKYCCUU TIO KPYTY.

- 00001aeT NpeyIoKEeHNs, BbICKa3aHHbIE T'PYNNON, U MOJBITOXKUBAET BCE JOCTUTHYTHIE
BBIBOJIbI U 3aKJIFOUEHNS;

- CPaBHUBAET JIOCTUTHYTHIN Pe3yibTaT C UICXOAHOM 1IEIbIO.

[Tpu mpoBeneHUH JUCKYCCHM MOTYT HCIIOJIb30BaThCS PA3JIMUYHbIE OPraHU3alMOHHBIE (OPMBI
3aHATUH.
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IMPUJIOKEHUE 1
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE

YYPEX/IEHME BbICIIEI'O OBPASOBAHUA
«BAIIKUPCKUU I'OCYAAPCTBEHHbBI YHUBEPCUTET»

Komnemx

COI''TACOBAHO
[Ipencenarens

MK
i T'amues P.A.

KanennapHo-reMaTHyecKHil MJIaH

10 JUCHUTUIMHE b/1.08. Ecmecmeo3nanue
CIEUATBHOCTD
40.02.01 Ilpaso u opzanuzayusn coyuaibHozo obecneuenus
KOJ HAaUMEHOBAaHUE CIEIUAbHOCTH

YPOBEHb MOJATOTOBKH
oazoentil
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Ounas ¢popma 00yueHus

/o

Haumenosanue
pa3ziesioB U TEM

Kon-
BO
4aco

Kanengaphust
€ CPOKH
H3y4YeHUs
(rutan)

Bun
3aHATHS

CamocrosrenbHas paboTta
oOydJaronmxcs

BBenenue.

1 genensa

Jleknus

[TpopaboTaTh KOHCIIEKT, BEIYYHTh
OIIpPECIICHUS.

Pa3zgea 1.
duzuka.

Tema 1.1.
Mexanuka.

2 Hexend

Jlexuusa

Coo0mmenus o temMaM: «Dusuka
B Moei npodeccun,
«Ileperpy3ku, HEBECOMOCTH B
JKM3HHU deoBekay, «K.O.
[{raKoBCKHUI - OCHOBOIIOJI0KHUK
KOCMOHABTHKH.

2-3 Henenu

[IpakTueck
0€ 3aHATHE

Pemenue 3anay no teme
«MexaHuKkay.

«I[Ipumenenue porodrddekra B
texHuke (poropere,
(hOTOPE3UCTOPHI)».

Tema 1.2.
OcHOBBI
MOJIEKYJIIPHOMN
bu3uKY U
TEPMOIMHAMHUKH.

4 uenens

Jlexuus

[ToaroroBka noknanos «Poib
MKT B npupojie u TEXHUKEY,
«3HayeHue BIAKHOCTH BO3AyXa
JUIS1 5KMBBIX OPTaHU3MOBY,
«Moromue cpeacTBa - BEIecTBa
MOBBIIIAIOIINE CMAUYUBAEMOCTbY.

5 Henmens

IIpaxkTnueck
0€ 3aHATHE

Pemenue 3amau no reme
«MexaHukay.

«I[Ipumenenue poroapdexra B
TexHuke (poropere,
(hOTOPE3UCTOPHI)».

Tema 1.3.
OCHOBBI
AIIEKTPOAMHAMUK
U.

6 Henens

Jlexuus

[ToaroroBka pedeparos
«Hcropus pazBuTHs
IIPEJICTaBICHUN O IPUPOAE
AIEKTPUYECTBAY, «/lericTBre
NIEKTPUYECKOTO TOKA Ha TEJIO
yenoBeKay, «Mepbl 0€301acCHOCTH
npu pabore ¢
AIIEKTPONPUOOPAMI.

7 Henens

[IpaxTHueck
0€ 3aHATHE

Pemenue 3aiau o reme
«MexaHHKay.

«ITpumenenue poroaddexra B
texHuke (poroperne,
(boTOpe3uCTOpHI)».

Tema 1.4.
Konebanus u
BOJIHBI.

8 Hemens

Jlexuusa

[ToaroroBka pedepaToB Ha TEMBI:
«YbTpa3ByK U €ro
WCIIOJIH30BAaHNUE B TEXHUKE U
MeauiuHe», «llepBble maru B
TEOMETPUUYECKON OTITHKEY,
«[IpoGrembl IHEPTOCOSPEIKEHUS.
«McTopust OTKPBITHSI SIBJICHUS
€CTECTBEHHOMU
PaIMOAKTUBHOCTI Y,

9-10 genenn

IIpaxTrueck
0€ 3aHsTHE

Pemtenne 3agad mo reme
«MexaHukay.
«[Tpumenenne pororddexra B




TexHuke (poroperne,
(hOTOPE3UCTOPHI)».

Tema 1.5.
D1eMEHTEBI
KBAHTOBOU
busuKu.

11 Henensa

Jlexuusa

[ToaroroBka pedepaToB u pazdoop
CYIIECTBYIOIIUX MPOOIIeM HA
TeMy:

«SnepHas sHepreTuka u
HKOJIOTMYECKHE TPOOIIEMBI,
CBSI3aHHBIE C €e
HCIOJIb30BAHUEM»,

Tema 1.6.
Bcenennas u ee
SBOJIIOIH.

11 Henensa

Jleknus

[TonroroBka pedepatoB u pazdop
CYIIECTBYIOIIMX MPpoOJIeM Ha
TeMy:

«Bo3MOkHBIE ClIeHapUHU
3BoIOIIMH BeeneHHoiy,
AcTepoupl.

Pa3nen
2. Xumus1.

Tema 2.1.
Bsenenue.
OCHOBHBIC
TTOHATHS U
3aKOHBI XUMUH.

12 Henensa

Jlexuus

[IpopaboTtka KOHCIIEKTOB,
BBIYYUTh OCHOBHBIC  3aKOHBI
xumur. COBPEMEHHBIC OTKPBITHS
XHUMUYECKONH Hayku (Co3JaHue
[Ipe3eHTALNN). Buorpadun
YUYEHBIX, BHECHIMX OCOOBIN BKJIAJI
B Pa3BUTHEC XHMHYECKOH HAyKu
(co3maHue mpe3eHTaIi).

Tema 2.2.
Oomas u
HEOpTraHWYeCKast
XUMUS.

13 Henens

Jlexuus

AnnoTtponHsle MoaupUKauu
yraepoaa (anmas, rpadur),
KHCJIOpOJia (KUCTIOPO, 030H),
oIoBa (cepoe u 6emoe 0JI0BO).
[TonsiTHE O XUMUYECKOU
TEXHOJIOTHH, OMOTEXHOJIOTHH U
HaHOTEXHOJIOTHH.
[ToaroToBUTh COOOIIEHNE HA
TeMy «OTKpbITHE
NEPUOJINYECKOTO 3aKOHA.

14 Henens

IIpaxTrueck
0€ 3aHSATHE

ITpopaboTka nuTepaTypHbIX
MCTOYHHUKOB - BBINHUCATh
(bakTopbl, BIUSAIOLINE HA
CKOPOCTb PEaKIUH.
CocraBnenue
«["eneTnueckas
OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX  COEAMHEHHUII»
(opopmienne B BHUAE CXEMBI).
[ToaroToBKa MpOEKTOB IO TEMaM:
«MpbUIOBapeHUE», «3HaueHue
YIJIEBOJIOB B )KU3HU YEJIOBEKAY.

CXEMbI
B3aMMOCBA3b

Tewma 2.3.
Opranunueckas
XUMHUSL.

15 Henens

Jlexknusa

[Toaroroska cooOIIeHUN U
MYJBTUMEANMHBIX NTPE3CHTALINH
o TeMaM «buosnoruueckas poiib
YTJIEBOJIOBY.

Pacuer xanmopuitHOCTH TPOTYKTOB
nutanus. MccnenoBanue
IIPEIMETOB IOMALIHETO ObITa,
SBJIIOIINXCSI IJTACTMACCAMH.
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IIpomsbllIIEHHOE TPOU3BOJACTBO
XUMHUYECKHX BOJIOKOH.
CocraBiieHue KpoccBopia Ha
TeMy «OpraHu4eckue BeIEeCTBa.

3HaueHHEe AMHUHOKHUCIIOT, OEIKOB
JUIS  TIOJHOIEHHOTO  MHUTaHHS
JeIoBeKa (moarotoBka
COOOIIEHUH, TIPE3CHTAIUH).

[IpakTrueck
16 Henena CocraBienue KpoccBopaa IO
0€ 3aHsTHE o
uzydeHHor Tteme. Ilpopabotka
KOHCIIEKTa, COCTABJICHHE IpaBUI
0e3omacHo paboThI co
CpelCTBAaMU OBITOBOW XHMUHU.
Tema 2.4. [ToaroroBka OKIaJ0B HAa TEMBI:
XUMHUSA U KU3Hb. «buonoruueckue byHKIIIN
OenmkoB»,  «bemkoBas  ocHOBa
UMMYyHHTETaY, «/ledunur Genka B
MUIIEBBIX  MPOAYKTaxX M €ro
10 17 nenens Jlexuus MIPEO0JICHHE B pamKax
IJI00aJIbHOM TIPOJIOBOJILCTBEHHOM
nporpaMMmely. Ponb XuUMHUYECKUX
JJIEMEHTOB B JKU3HU PACTCHUM.
Y nobOpenusi. XUMHYECKHE
CpEACTBA 3alIUTHl PACTECHHIA.
Pazpmea 3.
buoJsorus.
Tema 3.1. [IpopaboTka JneKmuu.
buonornsa — MyTtareHHbI€ CBOMCTBA BPEIHBIX
COBOKYITHOCTb BEII[ECTB, HAKAMITUBAIOLIUXCS B
11 | Hayk o xuBOW 17 nenens Jlekuust atmocdepe. Hacnencrsennsie
npupone. Merog 3a00J1eBaHus U MPO(UITAKTUKAY.
MO3HAHUS B CocraBnenue pedeparoB 1Mo TeMe
Ouosoruu.
Tema 3.2. Bnusinue xypenus, ynorpedaeHus
Krnerka. AJIKOTOJISl 1 HAPKOTHKOB
18 Henens Jlexumst
pPOIUTENSIMU Ha SMOPUOHAIBHOE
pa3BuTHE peOeHKa.
Cocrasnenue pedepatos,
12 ZMIAKTHMECKAX KapTOUeK - CXeM
WJTU TIPE3EHTAIUH TI0 TeMe
18-19 [Ipaktuueck | «Knerka — kak OCHOBHAsI €JUHULIA
HeJenu 0€ 3aHATHE | CTPOEHUS OpPTraHu3Ma U €ro
JKM3HEOOSCIICUCHU»,
«Bupycsl, npodunakTrka
CIIN da».
Tewma 3.3. OOMeH BelIecTBOM U YHEpPIrHei ¢
Opranusm OKpY’KaloIlleH cpesion Kak
YyeJioBeKa u HE00X0IUMOE yCIIOBHE
OCHOBHBIE CYILIECTBOBAHUS KUBBIX CUCTEM.
13 | MPOABICHNS €To 20 Henens Nexuns Jlenenue KJIeTKU — OCHOBA
KU3ZHEACITENBHO pocTa, pa3BUTHS U PA3MHOKEHUS
CTH opranu3moB. becnosnoe

pasMmHoxeHue. Ilonoson mpouece
U TI0JIOBOE PA3MHOKEHUE.
O1n10/10TBOpPEHHE, €TO
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OHMOJIOrMYECKOE 3HAUCHUE.

20 menens

IIpaxTrueck
0€ 3aHSITHE

CocrasiieHue OMOJIOTHYECKOTO
KpPOCCBOP/IA.

14

Tema 3.4.
Bun, ero
KpUTEpUU

21 uenens

Jlexuusa

OBOJIIOLIMOHHAS TEOPUS U €€ POJIb
B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAYYHON KapTUHBI
mupa. Bun, ero kpurepuu.
[TonynAums Kak CTpyKTypHast
€IMHHLIA BUJA U SBOJIIOLIMH.
CuHTeTnueckas Teopus
sBomronuu (CTD). Ananus u
OLICHKA Pa3JIMYHbIX TUIIOTE3
IIPOUCXOXKACHUS KU3HU U
yesioBeka. YenoBeueckue pacsl,
OIIACHOCTh pPacU3Ma.

21 uenens

IIpakTnueck
0€ 3aHsTHE

JBUKyIIME CUITBI BOJIOLINH B
cootBercTBUU ¢ CTDO.
Pe3ynbTaThl 3BOMIOLNM.
Coxpanenrie MHOTOOOpa3us
BHJIOB KaK OCHOBA YCTOMYHBOTO
paszButus o6mocdepsl. [Ipruannb
BBIMUPaHUs BUJIOB.
buonoruueckuii mporpecc u
OMOJIOTMUECKHI perpecc.

15

Tema 3.5.
DKOCUCTEMBI

22 uenensd

Jlexuus

[Tpenmer u 3a1a4u SKOJIOTUH:
Y4EeHHE 00 IKOJIOTHYECKUX
¢dakTopax, yueHue o
c000111eCTBaX OPraHU3MOB,
yueHue o 6nocpepe.

23 wenens

IIpaxTrueck
0€ 3aHATHE

CocraBiieHue cxeM nepeauu
BEIIECTB M SHEpruH (1ienei
TIATAHUS).

CpaBHHUTENIbHAS XapaKTEPUCTUKA
MPUPOHBIX YIKOCUCTEM U
arpo’KOCHUCTEM CBOEH MECTHOCTH.
Pemenue skonornyeckux 3aaad.
AHaJIN3 1 OLIEHKA MOCIIeICTBUI
cOOCTBEHHOM NI TEIBHOCTH B
OKpY’Karollen cpeze, ro0anbHbIX
HKOJIOTMYECKUX MPOoOIeM U myTen
UX pPELICHHUS.

Bcero yacos

72
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IMPUJIO)KEHHUE 2

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHME BbICIIEI'O OBPASOBAHUA
«BAIIKUPCKUU I'OCYAAPCTBEHHbBI YHUBEPCUTET»

Konnemx
OZIOBPEHO
Ha 3acenannu npeaMeTHO-ITUKIOBON KOMUCCUHT
ITpoTtokomn Ne 8 or 20.03.2019
IIpencenarens ITIK

DoH/1 OLIECHOYHBIX CPEJICTB

T'anues P.A.

10 JUCHUTUIMHE b/1.08. Ecmecmeo3nanue

OoweobpazosamenvHblil YUK, 6A308a:1 OUCYUNIUHA, 00A3AMETbHAA YACHb

OHUKI AUCLHMIIIINHBI M1 €TI0 4aCTb (06H33TeJ'IBHaH, BapI/IaTI/IBHaﬂ)

CHEIHaTbHOCTD
40.02.01 Ilpaso u opzanuzayusn coyuaivbHozo obecneuenus
KOJ HAaUMEHOBAaHUE CIEIUAbHOCTH

YpOBEHB TOJITOTOBKU
oazoentil

Vpa 2019
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| ITaciopT )OHAOB OLEHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onpa oneHouHbIx cpencts (POC) npeaHasHaueH s NMPOBEPKH PE3YJIbTATOB OCBOEHUS
JUCHUIUIMHBL «EcTecTBO3HaHME», BXOIMAIIEH B COCTaB MPOrpaMMbl MOATOTOBKH CIIELUAIHUCTOB
cpennero 3BeHa no cneruanbHoctr 40.02.01 IlpaBo u opraHu3aius COUUATBLHOTO 00ECICYCHHUS.
OO0beM 4acoB Ha ayIUTOPHYIO HArpy3Ky MO JUCLUIUIMHE /2 4yaca, Ha CaMOCTOsITeNbHYI0 padoty 31
qac.

2. O0beKTHI OLIEHMBAHNS — Pe3YJIbTATHI 0CBOEHUSI AU CHUILIMHBI

OOC no3BOJIAET OLICHUTH CIEAYIONINE Pe3yIbTaThl OCBOCHUS NUCLUUILIHHBIL:
JIMYHOCTHBIX
e YCTOMYMBBI HMHTEpPEC K HUCTOPUU M JIOCTHKEHUSIM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPAOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKHU;
e TOTOBHOCTh K MPOJOJDKEHHIO OOpa3OBaHUs, IOBBIIICHUIO KBalU(pUKAIUU B U30paHHON
po(eCcCHOHATLHOM IS TEIILHOCTH C UCIIOJIb30BaHNEM 3HAHUN B 001aCTH €CTECTBCHHBIX HAYK;
e OOBEKTUBHOE OCO3HAHHE 3HAUYMMOCTH KOMIIETEHIIMM B OOJACTH €CTECTBEHHBIX HAayK JUIs
YeJloBeKa U OOIIECTBA, YMEHHUE MCIOJIb30BATh TEXHOJIOTHYECKHE TOCTIKEHUS B 00JACTH (PU3UKH,
XUMHUH, OMOJOTHH I TOBBIIMIEHUS COOCTBEHHOIO HHTEIUICKTYalbHOTO Pa3BUTHUS B BBIOPAHHOM
poeCCHOHAIBHON e TEIHHOCTH;
e yYMEHHE MpOaHAIM3UPOBATh TEXHOTEHHBIC MOCIEACTBUSA IJIA OKPYKAIOIIEH Cpelbl, OBITOBOM U
MIPOU3BOJICTBEHHON JCATEILHOCTH YCIIOBEKA;
e TOTOBHOCTH CAaMOCTOSITEILHO JOOBIBaTh HOBBIE MJisi CceOS E€CTEeCTBEHHOHAy4YHbIE 3HAHUSA C
WCIIOJIb30BAHUEM JIJISl ATOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;
e YMEHHE YIPaBJIATH CBOCH MO3HABATENIHbHON IESATENbHOCTHIO, MTPOBOJAUTH CAMOOILICHKY YPOBHS
COOCTBEHHOT'O HHTEJUICKTYAJIbHOTO Pa3BUTHS;
e yYMEHHE BBICTpanBaTh KOHCTPYKTUBHBIC B3aMMOOTHOILIEHHUS B KOMAaHJIE MO PEUICHHIO OOIIHUX
3aJ1a4 B 00JIaCTU €CTCCTBO3HAHMS;
MeTanpeaMeTHbIX:
e OBJIAJICHNC yYMCHUSMH W HaBBIKAMHU PA3JUYHBIX BHUIOB IIO3HABATECIHLHOW JCSATCIBHOCTH IS
M3YYEHHUS Pa3HBIX CTOPOH OKPYXKAOIIET0 ECTECTBEHHOT'O MUPA;
e TIPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS (HAOJIONCHUS, HAYYHOTO ODKCIEPUMEHTA) JUIS
W3YYEHUS PA3UYHBIX CTOPOH E€CTECTBEHHOHAYYHOW KapTUHBI MHpa, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHAIBHOU cdepe;
e yYMEHHE OIpeNessaTh LN U 3aJaud JeATeIbHOCTH, BBIOMPATh CPEACTBA AJI UX JOCTH)KCHUS Ha
MIPAKTHKE;
e YMEHHE WCIONIb30BaTh pAa3jMYHbIE MCTOYHHKK Ui TOJYYeHHUS €CTECTBEHHOHAYYHOMN
nH(OPMAIIUU U OIEHUBATh €€ JOCTOBEPHOCTH JIJIS JIOCTHXKCHHUS ITOCTABIICHHBIX TIeJICH U 3a/1a4;
npeIMeTHBIX:
e c(hopmMUPOBaHHOCTH MPECTABICHUN O 1IEITOCTHOM COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHHE
MUpa, MPUPOJE KaK €AHMHON LEJOCTHON CHUCTeMe, B3aUMOCBSI3U UYeIOBEKa, MPUPOJLI M OOIIeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBI X MaciiTabax Bcenennoi,
e BJAJICHWE 3HAHUAMU O HauOoliee BAXKHBIX OTKPBITUAX H JIOCTIDKEHUSIX B 00JIaCTH
€CTECTBO3HAHMS, TTOBJIMSBIINX HA 3BOJIIOIUIO MPEICTABICHUNA O TIPUPOJIC, HA Pa3BUTHE TEXHUKHA U
TEXHOJIOTHI;
e CHOPMUPOBAHHOCTh YMCHHS MPUMEHATh ©CTCCTBCHHOHAYUYHBIC 3HAHUS I OOBSICHCHHS
OKPYXKAIOIIUX SIBIICHUH, COXpaHEHUS 3/I0POBbs, o0ecrieueHrs 0e30MacHOCTH KHU3HEACSTeNTbHOCTH,
OepeHOTO OTHOIIEHUS K MPUPOJIC, PAITMOHATHLHOTO MPUPOIOIOIB30BAHNS, & TAK)KE BBITIOJTHEHUS
POJIU TPAMOTHOTO MTOTPEOUTEIS;
e CchOPMUPOBAHHOCTh TPEJACTABIICHUH O HAYYHOM METOJIC TO3HAHHUS TPUPOIBI M CPEICTBAX
W3YYEeHHUS MeraMupa, MakpoMHpa W MHUKPOMHpPA; BIJICHHE MPHEMaMHU €CTECTBEHHOHAYYHBIX
HAOJTI0JICHUH, ONTBITOB, HCCIICIOBAHUI U OIEHKH JOCTOBEPHOCTH ITOJIYICHHBIX PE3YJIbTATOB;
e BJAJICHWE TOHITUMHBIM amMmapaTOM eCTECTBEHHBIX HAyK, IO3BOJISIIONIMM II03HABATh MUP,
y4acTBOBaTh B JIUCKYCCHSAX II0 €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIIONB30BATh PA3IMYHBIC
UCTOYHUKMA WHGPOpMAIMU JJsi TOJATOTOBKM COOCTBEHHBIX pPabOT, KPUTHUECKH OTHOCUTHCS K
coobmenusiMm CMU, comepkamumM HayqHYyI0 HHGOPMAIIHIO;
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o C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IIOHUMATh 3HAYNMOCTH eCTGCTBeHHOHaY‘-IHOI‘O 3HAHUS JIA KAXI0Iro
YeJIOBEKa HE3aBHCHMO OT €ro Mpo(eCCHOHAIBHOW ACSITEIBHOCTH, pa3innuaTh (aKThl U OICHKH,
CpaBHI/IBaTI: OLICHOYHKBIC BBIBOABI, BUACTH HUX CBA3b C KpI/ITepI/ISIMI/I OLCHOK U CBA3b KpI/ITepI/IeB C
ONpeAeICHHON CUCTEMOM [IEHHOCTEH.

3 ®opMBbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB OCBOCHHS AU CLHUILIHHBI
KoHTponb U OLieHKa pe3ysbTaTOB OCBOEHUS — 3TO BBISBICHUE, U3MEPEHHUE U OLIEHUBAHUE
pEe3yJIbTaTOB OCBOEHUS TUCLIMILIMHBI.
B cootBerctBuM c yueOHbIM IutaHoM crnenuanbHocTH 40.02.01 IlpaBo m opranuzanus
couuaJbHOro  olecrneyeHus, paboded  mporpamMmod — JTUCHMILIMHBI  «EcTecTBO3HaHUE»
[IPelyCMaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIbTATOB OCBOCHHUS.

3.1 ®opMBbI TeKylIero KOHTPOJIS

Texkymuii KOHTPOJb YCHEBAEMOCTU IpPEICTaBIsET COOOM IMPOBEPKY YCBOCHMS Y4eOHOTO
MarepHaia, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHUs.

Texkymuii KOHTpPOJIb pPE3yJbTaTOB OCBOCHMsI IUCLMIUIMHBI B COOTBETCTBMM € paboueit
IIPOrpaMMOM U KaJIeHJapHO-TEMATUYECKUM IIJIAHOM IPOUCXOAUT IIPU UCIOIb30BAaHUU CIEIYIOLINX
00s13aTeIbHBIX (HOPM KOHTPOJIS:

- BbINONIHEHUE U 3AUUMA NPAKMUYECKUX pabom,

- NPOBEPKA BbINOIHEHUSI CAMOCMOAMENbHOU padOmMbl CMYOeHmos,

- NPOBEPKA BbLINOIHEHUS KOHMPOIbHBIX PabOm.

BbinosiHeHHe W 3ammMTa NpakTHYeckux pador. [Ipaktuyeckue paboThl NPOBOIATCS C
LEJIbI0 YCBOCHHUSI M 3aKpEIUICHUs PE3yJbTaTOB OCBOEHHUS IUCHUIUIMHBL. B xone mpaxkruueckoit
paboThl oOyuaromMecss ydarcs HCIOJIb30BaTh (OPMyJIbl, M MPUMEHATh pa3iIMyHble METOJIUKU
pacuera, aHaIM3UPOBaTh MOJYYEHHbIE PE3YJIbTaThl U JI€JaTh BbIBOJIbI, ONUPAsICh HA TEOPETUUECKUE
3HaHUS.

Crnucok npakTUYeCKux padorT:

o  [Ipakxmuueckas paboma Nel. Pemienue 3aaad 1mo teme «MexaHHKa

o [JIlpakxmuueckaa paboma Ne2. Pemenue 3amadu no Teme «OCHOBBI MOJIEKYJISIPHOMN
(GU3UKU ¥ TEPMOJAUHAMUKI

o [Ipakxmuueckasa paboma Ne3. Pemienue 3aaa4 no teme «JIEKTPOJUHAMUKA.

o  [Ipakmuueckas paboma Ne4. Pemenue 3agau no teme «Kone6aHus u BOTHBD.

o [Ipakmuueckas paboma Ne5. PelieHre pacueTHbIX 3a/1a4 ¢ UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB XMMMH. PemieHue 3amady Ha HaxOXKIACHHE OTHOCUTEJIIBHOM MOJEKYJISIPHOW MAaccChl,
OIpe/eIeHUe MacCOBOW JIONM XHMMHUYECKHUX OJJIEMEHTOB B CII0)KHOM BEILIECTBE, KOJIMYECTBa
BemiectBa M T.A4. CocTaBieHHE YpaBHEHHI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM,
paccTaHoBKa Ko3()(QHUIIMEHTOB METOJOM 3JEKTpPOHHOro OanaHca. BeImoiHeHHWe ymnpaxxHEeHWH Ha
pacyeT CKOpocTH xumudeckon peakuuu, npuHiun Jle [llartense. BelnonHeHnue ynpakHEHH Ha
COCTaBJICHUE MOJIEKYJSAPHBIX, IIOJHBIX M COKpAIlEHHBIX MOHHBIX YPaBHEHWH peakUuil.
Wnentudukanyss HEOPraHMYEeCKUX coeluHeHW. ['eHeTHueckas CBs3b MEXAYy KilaccaMu
HEOPraHUYECKUX COEANHEHUHN.

o [Ipakmuueckas paboma Ne6. CtpykTypHble (GOPMYJIBI YIJIEBOJOPOIOB, H30MEPHI U
romoniorn. Ha3anue yrneBomoponos mno wmexayHaponHo Homenkinarype IUPAC. Chouprtsl
®enoubl. HomenkiaTypa u u3oMepHs; crocoObl MOJy4YeHUs], XUMUYECKHE CBOMCTBA. AJIbJIETHIBL.
KapOonoBrsie kucnotsl. HomMeHknaTypa 1 u3oMepust; CocoObl MOTYYEeHUs, XUMHUUECKUE CBOICTBA.

o [Ipakmuueckas paboma Ne7. Pemienue Ouonorunueckux 3anad mno teme «HykienHoBbie
KHCIIOTBI.

o [Ipakmuueckas paboma Ne§. Penienne sneMeHTapHbIX T€eHETHUECKUX 3ajay.

o [Ipakxmuueckasa paboma Ne9. Onucanue ocodelt Buaa no MophosorndeckoMy KpUTepHIo.
AHa3 ¥ OLlEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXO0XKICHUS YeIOBEKa.

32



. Ipaxmuyeckas paboma Nel(. CocTaBleHHE CXEM Iepelayd BEUIECTB U DHEPTHH
(memeit muTaHus). PeneHne 3K0IOrM4ecKux 3a1ad.
o [Ipakmuueckas paboma Nel. Pemenue 3agad no Teme «MexaHuKa»

3anava Ha ornpezesieHUe MPOiIGHHOTO MyTH MPU PaBHO3aMEIJICHHOM JABH)KEHUU

3anaua Nel.

Cawmoret, netsaumid co ckopocThio 900 km/4, coBepiiaeT mocaaky. Bpems 10 mojHON OCTaHOBKH
camodeta 25 ¢. Heo6xoaumo onpeaenuTs JJIMHY B3JIETHOM M0JIOCHL.

3anaya Ha KOMOMHALIUIO PA3JIMYHbIX BUJOB JIBUYKEHUS

3anmaua Ne2.

ABTOOYC HauMHaeT CBOE JIBM)KEHHE OT OCTAHOBKHM U 3a 5 C yBEJIMYHMBAECT CBOIO CKOPOCTH 110 36
kM/4. 3atem 20 c aBToOyC eIeT C IOCTOSHHOM CKOPOCTBbIO M Iepen CBEeTo(hopoM TOPMO3HT,
OCTaHaBIMBAaeTCs, JO T[OJHOW OCTaHOBKM JABWkerca B Tedenuwe 10 c. Omnpenenure
MIOJIHBIN MPOUJICHHBIA YTh 3TUM aBTOOYCOM.

3aa4u 1o TeMe UMITYJIbC, MOILITHOCTb, YHEPTHs

3amaua Ne 3. Ilyns maccoit 10 r, nersmas ropu3oHTaNbHO co ckopocThio 400 m/c, ynapsiercs B
mperpagy M OCTaHaBIMBaeTcs. Yemy paBeH UMMYJIbC, IOJYYCHHBI Myneil OT mperpaisi?
Kyna on nanpasnen?

3anmaua Ne 4. Kocmuueckuit kopabib maccoit 4800 kr aBurancs mo opoure co ckopoctbio 8000 m/c.
[Ipy TOpMOXKEHUM W3 HETO TOPMO3HBIMU JBUTATENsIMU ObLIO BbIOpomieHO 500 Kr mpoayKToB
cropanusi co ckopocTbio 800 M/C OTHOCHUTENFHO €ro KOpIyca B HANpPaBICHUW JIBHKCHHUS.
Onpenenure CKOPOCTh KOPaOIIs MOCIIe TOPMOKEHUSI.

3amaga No 5. CHapsin, JIeTEBIIUN TOPH3OHTaIbHO cO CKOopocThio 480 Mm/c, pazopBaiics Ha JBa
OCKOJIKa paBHOM Macchl. OJUH OCKOJIOK MOJeTeN BEPTUKAIbHO BBEpPX co ckopocThio 400 wm/c
oTHOcUTENBbHO 3emiid. OnpeaeuTe CKOpoCTh BTOPOTO OCKOJIKA.

3amaga Ne 6. OXOTHUK, IUIBIBSA IIO 03€py Ha JIETKOM HaJyBHOW JIOJKE, CTpeiseT B YTok. Kakyro
CKOPOCTh MPUOOpETaeT JIOAKAa B MOMEHT BBICTpEJIa U3 JBYX CTBOJIOB PYXbs (myrieTtom)? Macca
OXOTHHKA C JIOAKOH U pykbeM 80 Kr, Macca mopoxa u apodu B onHoM marpone 40 r, HayanbHAas
ckopocTh Japobu 320 m/c, CTBOJ PYXKbS BO BpeMsl BBICTpeNia HampaBieH moja yriom 60° x
TOPU30HTY.

3amaua Ne 7. Crosimuii Ha KOHBKax 4enoBeK Maccod 60 kr joBUT Msiu Maccod 500 rpamm,
JAETAUIMI FOPU30HTAIBHO CO CKOPOCTBIO 72 KM/Y, ONMPEAEIUTE PACCTOSHUE Ha KOTOPOE OTKATUTCS
MIPU DTOM YeJIOBEK, eciii kodddurment tperus 0,05.

3amaya Ne 8. Camoner JOMKEH UMETHh JUIsl B3jeTa ckopocTh 25 m/c. JlnuHa mpobera mo mosioce
aspoapoma coctarisieT 100 m. Kakyro MOIIHOCTh TOJKHBI pa3BUBATH JBUTATENM TP B3JIETE, €CIIH
Mmacca camosiera 1000 xr u conpoTusieHue qBrukeHI0 pasHo 200 H?

3amaua Ne 9. @yt6oapHBIN Msta Maccoit 400 T magaeT Ha 3eMITIO C BBICOTHI 6 M U OTCKAaKMBAaEeT HA
BbICOTY 2,4 M. Kakoe Konm4ecTBO MEXaHMYECKONM JHEPIHU Msiua IPEBPALLAETCS B APYTHE BUIBI
SHEepruu?

3agaua Ne 10. ABromo6uns Maccoit 5000 kr mpu ABMXKEHMHM B FOPHOM MECTHOCTH TOJIHSUICS Ha
BoicoTy 400 M Haxg ypoBHeM Mopsa. Omnpenenute MNOTEHIMAIbHYIO 3HEPIUI0O aBTOMOOWIISA
OTHOCHUTEIIBHO YPOBHS MOPAI.

3amagya Ne 11.Ilepen 3arpy3koil B IUIABWIBHYIO II€Yb YYT'YHHBIM METAUIOJIOM HW3MEJIbYAIOT
ynapamu majaromniero 6oiika monota maccoir 6000 kr. Ompenenure MONHYIO SHEPTUIO B HIDKHEU
TOYKE MpH MmajieHnu O6oika ¢ BRICOTHI 9 M. CpaBHHUTE €€ C MOJIHOW dHEPrueil, KOTOPYIO UMEET OOEK,
IIPOW A IIPU NAJACHUH 5 M.

3agaua Ne 12. Camonet maccoii 1000 kr neTut ropu3oHTasibHO Ha BbicoTe 1200 M co ckopocThio 50
m/c. Ilpu BBIKIIOYEHHOM JBUTATENIE CaMOJIeT IUIAHUPYET U MPU3EMIIIETCSl CO CKOPOCThIO 25 Mm/c.
Omnpenenurte cuily CONPOTHUBIIEHUS BO3AyXa MPH CITyCKE, CUNUTAs JJIMHY CITyCKa paBHOM 8 KM.
3amaga Ne 13. JlocrarouHa JI1 MOIIHOCTh 3JEKTPOABUIATENS TOKApHOro cranka 1A62 (7,8 xBr)
JUIs 00paOOTKU JIETalld CO CKOPOCTHIO Pe3aHus 5 M/C, €Cli CONPOTHBIICHHE METala PEe3aHHuIo
coctasisieT 600 H? KII/] cranka 0,75.

Bamaya  Ne 14. ABTOMOOUIb, MOIHOCTh ~ JABUTATEIS KOTOpOTO 50 xBT, nBuxkeTcs 110
rOpU30HTaILHOMY Iiocce. Macca aBromoOmiss 1250 kr. ComnpoTuBIeHHE JBH)KEHHUIO PAaBHO
1225 H. Kakyto MakCUMaIbHYIO CKOPOCTh MOXKET Pa3BUTh aBTOMOOMIIH?
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3anaua Ne 15. ITpu popMupoBaHuM 5KeIE3HOAOPOKHOTO COCTABA MMPOUCXOMAT COYIAPEHUS BarOHOB
oydepamu. [Ipyxunasl 1ByX OydepoB BaroHa cxanuch npu yaape Ha 10 cMm kaxnmas. Onpenenure
paboTy ciKaTHs MPYXKHH, eCi KOod((HIUEHT UX KecTKOCTH paseH 5-10° H/m.

IIpoBepka BBINOJHEHHS] CAMOCTOATENLHOW padoTbl. CamocTosTenbHas paboTa
HaIpaBJICHA Ha CAMOCTOSITEIILHOE OCBOCHHE U 3aKPEIJICHUE PE3YJIbTATOB O0yUYCHHSI.

CamocrosTenbHas MOATOTOBKA O0YYAIOMIMXCS MO JUCHUIUIMHE MPEINoJaraeT CIeayrolne
BHUJIBI M POPMBI PAOOTHI:

o Cucmemamuyeckas npopabomka KOHCHEKMO8 3aHAMULU, YYeOHOU U CHeyudrbHoll
MeXHUYEeCKOU TUmepamypbi.

o CamocmosmenvHoe uzyueHue Mamepuaid U KOHCHeKMUposanue Jlekyuti no y4eoHou u
CNeYUuaIbHOU MeXHUYeCKoll Jumepamype.

e Hanucanue u 3auwuma 00k1ada; noO20MOBKA K cO0OWeHuIo Uiy becede Ha 3aHAMUU NO
3A0aHHOL npenodasamenem meme.

® Bwinonnenue pacuemHulx 3a0aHull.

e Paboma co cnpasounoll aumepamypou u HOpMamueHbIMU MAMEPUATAMU.

Crucok caMOCTOSATENBHBIX padoT:

o Camocmosmenvras paboma Nel. [IpopaboTaTh KOHCIIEKT, BBIyYUTh ONPEACTICHHUS.

o Camocmosmenvras paboma Ne2. Pemenue 3aga4u 1mo reme «MexaHuka», cOoOIEeHUs 110
temam: «Duszuka B mMoel mpodeccun», «lleperpysku, HEBECOMOCTh B KM3HHU dYenoBekay, «K.D.
[{nankoBCKuU# - OCHOBOMOJIOKHUK KOCMOHABTHKI.

o Camocmosmenvnas paboma Ne3. lloaroroka noxnanoB «Poas MKT B mpupone u
TEeXHHKe», «BnusHe TErIoBbIX JBUTATENeH Ha OKpYsKarolyto cpeny KanuHuHrpaackoit oomactu,
«3HavyeHHE BIAXHOCTH BO3AyXa I XKUBBIX OpraHu3MoB», «Moroliue cpencTBa - BeEIIeCcTBa
MOBBIIIAIOIINE CMAYUBAEMOCTBY.

o Camocmosmenvuas padboma Ne4. TloaroroBka pedepatoB «McTopusi pa3BUTHS
MPEJICTABICHUI O IPUPOJE DIEKTPHUUECTBaY, «JleficTBHe 2NIEKTPUUECKOro TOKa Ha TEJIO YeIOBEKay,
«Mepbl 6€30MacHOCTH MpH paboTe ¢ IAEKTPONPHUOOpaAMII.

o Camocmosmenvruas padboma Ne5. Il=IlonroroBka pedepaToB «YIbTpa3ByK U €ro
UCIIONIb30BaHUE B TEXHUKE U MeIulnHey, «[lepBble maru B reoMmeTpudeckoil ontukey, «IIpodiembr
DHEProcOEPEKEHH.

o Camocmosmenvruas paboma No6. Ilpumenenue dotodrdpdexra B TexHuke (dhortoperne,
doropesuctopsl). «VIcTOpus OTKPBHITHS SIBICHHUS €CTECTBEHHOW pPaJMOaKTUBHOCTHY, «SlmepHas
HHEPreTHKa 1 SKOJIOTHYECKUE MPOOIIEMBI, CBSI3aHHBIE C €€ HCIIOIb30BAHUEM.

o Camocmosmenvuas paboma Ne7. IloaroroBka pedeparoB «Bo3moxkHbBIE ClieHApUU
sBoOIOLIMU BeeneHHo», AcTepoubl.

o Camocmosmenvnaa padooma NeS. CoBpeMEHHBbIE OTKPBITHS XUMHUYECKOH HayKu
(co3manme mpe3eHTanuii). buorpadun y4eHsIX, BHECIIUX OCOOBIA BKJIAJ] B Pa3BUTHE XUMHUUYECKOU
HayKH (co3JaHMe IMpe3eHTauuil). AJIOTponHble Moaudukamuu yriaepoaa (anmas, rpadur),
KHcIopojia (KUCIOpOI, 030H), 0JioBa (cepoe u 6emnoe 0510Bo). [ToHsATHE 0 XUMHUYECKON TEXHOJIOTHH,
OMOTeXHOJOTMM W  HaHoTexHosoruu. [loaroroBute cooOmenue Ha TeMmy «OTKpeITHE
NEPUOJIMYECKOTO 3aKOHa». SnepHble peakuu M MX 3HaueHue (MOJroTOBKa COOOIIEHUH).
PagunoaktuBHOCTh.  Mcmonb3oBaHWE  paAMOAKTUBHBIX HM30TOMOB B TEXHUYECKHX  IIEJIfX.
PeHTreHOBCKOE M3ITydeHHE M €ro HMCIIONb30BaHUE B TEXHUWKE M MeAunuHe. MoaenmpoBaHHe Kak
METO/I TPOTHO3UPOBAHHSI CUTYAIIMH Ha MPOU3BOICTBE.

e Ctpyktypsl Jlptonca (moarotoBka cooOmieHuit). JlucmepcHble cHCTEMBI B OBITY
(moaroToBka mpe3eHTanuii). [1oIIpHOCTD CBS3U M MOJSIPHOCTH MOJEKYIbl. AHOMAaIHH (PU3HUECKUX
CBOMCTB BOJIbI. JKUJIKNE KPUCTAILITBI.
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e CBaHTe AppEeHHUYC — CO3Jarelb TEOPUU DJIEKTPOJUTHUECKON AMCCOLMALMM (M3ydyeHue
o6uorpaduu, co3qaHnue MPE3CHTAIINN ).

o Jleiicteue npunnumna Jle Illarenpe B xu3HM (MOAroToBKa cooOmienuii). Karamms.
['oMoreHHbIe U reTeporeHHble Karanuzatopsl. IIpomoTopsl. Kartanutuueckue sinpl. MTHrHOUTOpHI
[TonroroBka cooOmiennit Ha  Temy: «OCOOCHHOCTH  OMOXMMHYECKUX  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB B OPTAHU3MAX .

o [IpumeHeHHEe KUCIIOT, OCHOBAHMM, COJIEH M OKCHIIOB B OBITY (IIOJTOTOBKA COOOIICHHIA,
CO3J1aHME NPE3CHTALMN, pEIIEHWE TECTOBBIX 3alaHuil). Enkue 1mienouw, uMX HCIOJIB30BaHUE B
IIPOMBILUIEHHOCTH. ['alieHass ¥ HeramieHas W3BECTb, €€ IPUMEHEHHUE B CTPOMTENbCTBE. ['mnc u
anebacTp, TUIICOBAaHUE.

e [loaroroButh noKIag Ha TeMy: «/croyib30BaHNE MUHEPATIBHBIX KUCIOT HAa IPEIIPUITHSIX
Pa3IMYHOTO TPOPUITS.

e [IpumMeHeHNe METAIUIOB M HEMETAJIOB (IIOJArOTOBKA COOOILICHNUH, CO3/JaHUE TIPE3EHTAIINN ).
XapakTepucTHUKa 3JIEMEHTa II0 ero mnoinoxkeHuro B I[lepmommueckoit cucreme [I.M. Menneneesa
(BBIIIOJIHEHUE TIO ANropuTMy). ['eHeTHueckas cBS3b HEOPraHUUYECKUX COEIMHEHUM (COCTaBIEHUE U
pelleHre IenoYeK MPeBpaIieHHid ).

e [logroroButh pAOKIaABl Ha TeMmbl: «Poib MeTaioB B HCTOPUM YEIOBEUECKOMN
LUBUIM3AUNY, «MeTalbl [IaBHbIX MOATPYIIY, «MeTasibl MOO0YHBIX HOATPYIIID.

e Koppo3usi MeTasIoB: XUMHYECKAass M JJIEKTPOXMMHUYECKass. 3aBHUCHUMOCTb CKOpPOCTHU
KOPPO3WHU OT YCJIOBHI OKpYyxaromie cpenbl. Kitaccudukamusi Koppo3uu METALIOB M0 Pa3InIHBIM
npusHakaM. CriocoObl 3alIUThl METAJUIOB OT KOppo3uU. [Ipon3BOACTBO UyryHa U CTaJu.

o Camocmosmenvuas  paboma  Ne9. CocraBienne  oOoOmiaromeir  TaOIUIBI
«YrneBonopoas». «HedpTs u mpoaykTsl nepepaboTku HeTH (MTOATOTOBKA COOOIICHUH, CO3aHNe
[IpE3CHTALNN).

e [loaroroBka NOKIal0B HA TEMBI: «XUMHS YIJIEBOJOPOJHOIO CBIPbA», «YTIEBOJIOPOAHOE
TOIIMBO, €r0 BUJbI U Ha3HauU€HUE», «IKOJIOTUYECKNE aCHEeKThl NCIOJIb30BAHUS YIIIEBOJIOPOJIHOTO
CBIPBS».

e Knaccudukanus u HazHaueHHe KayuyykoB. Kiaccudukanms W Ha3Haue€HHE pE3MH.
Bynkanuzanus kayuyka. OCHOBHBIE HAalIpaBJIEHUS! IPOMBIIIIEHHON NIepepaboTKK MPUPOIHOTO Ta3a.
[TonmyTHbIi HedTsAHON ra3, ero nepepadorka. [Ipoieccel MpOMBIIITIEHHOW NepepaboTKu HePTH:
KpeKUHT, pupopMuHT. OKTaHOBOE YHCIO OCH3MHOB M II€TAHOBOE YHCIO JU3EJIbHOTO TOIUIMBA.
Kokcoxumuueckoe npou3BOICTBO U €r0 MPOIYKIIHSL.

e Kucnopoacoaepxaiiyue coeluHeHUss B OBITY (IPOBEAECHHE HCCIEIOBAaHUI MPOAYKTOB
nuTaHus, OBITOBOM XHMMHUM Ha COJEp)KaHHWE IMPEICTAaBUTENEH CIHUPTOB, CJIOXKHBIX 3(PUPOB,
KapOOHOBBIX KUCIIOT, )KUPOB, YIJIEBOJIOB).

e [lonydyenue (heHosa U3 MPOJYKTOB KOKCOXMMHUECKOTO IIPOM3BOCTBA U U3 OEH30JI1a.

e [TonukoneHcanus popmaibaeruia ¢ GeHoaoM B GeHon0popMaIbIETHAHYIO CMOITY.

¢ [IpumeHeHMe aleToOHa B TEXHUKE U IPOMBIIIIJIEHHOCTH.

e MHorooOpa3ue KapOOHOBBIX KHCIIOT (I[aBejieBasi KUCJIOTa KaK JBYXOCHOBHAs, aKPUIIOBAst
KHCJIOTA KaK HelpeaeabHasi, 0eH30Has KUCIIOTa KaK apoMaTHIecKas).

e [TonroroBka cooOIIEHUH W MYJIBTUMEIUHHBIX Ipe3eHTauuu 1no temam «buonornyeckas
pOJIb YTIIEBOJIOB». PacyeT KaJopuWHOCTH MPOMYKTOB MUTAHMs. 3HAYEHHWE aMUHOKHCIIOT, OEIKOB
JUISL TIOJTHOIIEHHOTO TUTAHUs 4YelloBeKa (TIOJroTOBKa COOOIeHuM, mpe3eHTamuil). MccnenoBanue
IPEeIMETOB JOMAalIHero ObITa, SBIAIOMIKXCS IIacTMaccaMu. [IpoMbllsIeHHOE MTPOU3BOJCTBO
XUMHYECKHX BOJIOKOH.

e CocraBieHue KpoccBopza Ha TeMy «OpraHuuecKHe BEeLIECTBa.
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e JloaroroBka J0KJIa0B Ha TeMbl: «buonoruueckue GyHKIuU O0enKkoBy, «benkoBas ocHOBa
UMMYHHUTETa», «/ledunur Genka B MUIIEBBIX MPOAYKTAX U €ro MPEOJ0JIEHHE B paMKax I100aabHON
IIPO/IOBOJILCTBEHHON ITPOTPaMMBI».

o Camocmosimenvnas paboma Nel(. Ponb XMMHYECKUX 3JEMEHTOB B KU3HU PACTEHMH.
Y no0Openus. XuMHUUYECKHE CPEACTBA 3aIIUTHI PACTCHUM.

o Camocmosmenvhas paboma Nel 1. CocraBnenue pedepaToB, TUIAKTHUECKAX KAPTOUEK -
CXeM MJIM Tmpe3eHTanuii mo teme «KiieTka — Kak OCHOBHAsl €MHMIA CTPOCHHS OpPTraHU3Ma U €ro
xu3HeoOecreueHus», «Bupycel, npodunaktuka CIT1 Tax».

o Camocmosmenvuaa paboma Nel2. CocraBnenue pedeparoB mo Teme «Biusnue
KypeHHsl, YIOTpeOJICHHsI aJKOrojii M HAPKOTUKOB POJUTEISIMH Ha SMOPHOHAIBHOE pPa3BUTHE
peOenka. MyTareHHble CBOICTBa BpEIHBIX BEIIECTB, HAKAIUIMBAIOIIUXCA B aTMmocdepe.
Hacnencreennsle 3a0oseBanus U npodpuiaktuka». CocraBieHne ONOJIOrH4ecKoro KpoccBopa.

o Camocmosimenvnas paboma Nel3. AHamu3 U OLUEHKAa pa3jMYHBIX TMIIOTE3
IPOMCXOXKACHUS )KU3HU U YelloBeKa. YenoBeueckne pachl, ONaCHOCTh Pacu3Ma.

o Camocmosmenvuaa paboma Nel4. CoctaButh cxemy «THIIBI B3aMMOOTHOLICHHI».
W3yuenne r1100aNbHBIX OKOJOTHYECKHUX Mpobiem peruoHa. OdopmieHne B TeTpaau
npoun3BoiibHOE. CocTaBIeHUE KPOCCBOP/A 110 U3YYEHHOW TEME.

IIpoBepka BbINOJHEHHSI KOHTPOJBHBIX pador. KoHTponbHas pabora mpoBOAMTCS C
LEJIbI0 PE3yJbTATOB OOYYEHHUS M IOCICAYIOIIETO aHAIM3a TUIWYHBIX OMIMOOK M 3aTpyIHEHUMA
oOydaromuxcsi B KOHIIE M3Y4YeHHUS TeMbl Wi paszaena. COriacHO KaleHJapHO-TEMAaTUYECKOMY
TUTAHY TACIUTUIHHBI TIPEyCMOTPEHO IMPOBEICHUE CICTYIOINX KOHTPOJIBHBIX Pa0OT:

e  KoutponbHas pabota no pazneny «Dusnukar

1. B cy660T1y aBTOOYC cnemnan 10 peficoB, a B BockpeceHbe 12 . B kakoii u3 3Tux THEH
aBTOOYC mpoexan 6ombiuil myTh? CoBepiui OoJbllee nepeMenieHue?

2. 3a Kakoe BpeMs KaMeHb, NaJatonuii 0e3 HadaJIbHOW CKOPOCTH, MpoiAeT myTh 80 M?

3. Yacrota Bpamenus Bana pasHa 250 I'n. Uemy paseH ero nepuon?

4. Kak u3MeHuTCs cuiia BCEMUPHOTO TATOTSHUSI MEXAY TellaMH, €CITU Maccy OJIHOTO U3
HUX YBEJIMYUTH B 2 pa3a, a pacCTOSHUE YMEHBIIUTH B 2 paza?

5. C kakoii CKOPOCTHIO JOJKHA JIeTeTh XOKKeiHas maitba Maccoit 160 T, 4ToObI ee
MMIYJIbC OBUT PaBEH UMITYJIBCY TeJIa Maccoil § r, mMeromiero ckopocts 600 m/c?

6. Teno 6pormeHo BBepx co ckopocThio 20 m/c. Ha kakoii BBICOTE €ro CKOPOCTh paBHA
HYII0?

7. UYenoek maccoit 70K mpbITHYJ ¢ 6epera B HEMOABHKHYIO JIOAKY CO CKOPOCTHIO

6m/c. C KaKoil CKOPOCTHIO HAYHET JBUTATHCS JIOJIKA 11O BOJE BMECTE C YETTOBEKOM,
ecin ee macca 35kr?

8. JlepeBsiHHBIN map Maccoil 1,99kr BucuT Ha HUTH. B Hero nomajaer u 3acTpeBaer
mysst maccoit 10r, nersmas co ckopocthio 600M/c. HaliTH MakcHManbHYIO BBICOTY,
Ha KOTOPYIO MOJTHUMETCS IIap.

9. OytOompHBIN Msd Maccoi 400T cBOOOHO MagaeT Ha 3€MJTIO C BHICOTHI 8M U
OTCKaKHBaeT Ha BHICOTY 5,5M. CKOJIbKO SHEPTHUH TEPSET M4 IpH yaape?

10. B pesynwprare nukimueckoro nporecca raz copepmui 100 J[>x paboTel u mepeaan
xonoaunbHUKy 400 Ik Tennotel. Onpenenure KITJ nukma.

11. KaxkoBa TeMniepaTypa 0JHOATOMHOTO UEAIBHOTO ra3a, €CJIU U3BECTHO, YTO
BHYTPEHHSA 3Heprus 2 Moib coctasiseT 831 kJx?

12. Haiinure maccy ogHol Mosekystsl Bojsl (H20).

13. Kaxk n3menuTcs cuna B3auMOJEHCTBUS MEXy IBYMsI TOUEUHBIMU 3apsiIaMH, €Cln

BEJIMYMHY KaXJIOTO U3 HUX YBEJIMYHUTH B 4 pasa, a pacCTOSIHIE YMEHBIIUTH BABOE?
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14.

15.

16.

17.

18.

19.

20.

3apsin 50 1K1 paBHOMEpPHO pacnpeiesieH 1Mo MOBEPXHOCTH MPOBOAAIIEH Cheph
paauycoM 25 cMm. OnpenenuTe HanpsHKEHHOCTD MOl B TOUKE M, pacnosio;KeHHOM Ha
paccrosauu 20 cM OT IIeHTpa cephl.

Hyrosas neus motpediser Tok 200 A ot cetu ¢ Hanpspkenuem 120 B. Uepes
orpanuuuBatoniee cornporusienue 0,2 Om. Haiinute MomHocTh, moTpediasieMyto
MEYBIO.

3apsiKeHHas 4acTUIla MacCoi 2%107° r HaxoUTCS B PaBHOBECHUH B OJTHOPOHOM
3JIEKTPUUYECKOM TI0JIe HaNpsKeHHOCTHIo 4*10° H/Ki. UeMy paBeH 3apsi1 4acTHIIEI?
[IbimuHKa, 3apsia kotopoi paBeH 10 Mk Kii, a Macca paBHa 1 Mmr, BieTaer B
OJTHOPOJIHOE MarHUTHOE TOJIE U IBHXKETCS M0 OKPY>KHOCTH. MHTyKI1SI MAarHUTHOTO
nonist paBHa 1 Ti. Ckosabpko 000pOTOB clienaeT neunHKa 3a 3,14 ¢?

PaccuuralitTe, Ha KaKOM yrojl OTKJIOHHTCS JIyd CBETA OT CBOETO IIEPBOHAYAILHOIO
HaIpaBJICHUS IIPU [IEPEXO0JIE U3 BO3yXa B CTEKJIO, €CIIM YIOJ MaJeHus paBeH 25°.
Ha xaxom paccTosiHuu OT JTUH3BI ¢ POKYCHBIM paccTostHreM 40 ¢cM HaJ0 TOMECTHTD
MpeIMeT, YTOOBI MOTYYHUTh IEHCTBUTEIBHOE H300paKEHUE HA PACCTOSHUU 2 M OT
JIMH3BI?

Onpenenuts SHEPTUIO0 MACCY U UMITYJILC POTOH, JUTMHA BOIHBI KOTOpOro 500 HM.

e  KouTponbHas paboTa 1o pasueny «XuMHs»

1.

10.

11.

ABTOp KBaHTOBOM TEOPUU CTPOEHUS aTOMa:!

A) JIx. Tomcon; b) 3.Pezepdopn; B) H.bop; I') M.Ilnank.
ITopsiAKOBBII HOMEpP DJIEMEHTA COOTBETCTBYET:

A) Bapsny sapa atoma; b) Uuciny 31eKTpOHOB B HApYKHOM CIIO€;
B) Yucny snekrponnsix cioes; ') Uncny HEHTPOHOB B aTOMe.
I'pynmna sneMeHTOB, OTHOCAIIUXCS K OJJHOMY 3JIEKTPOHHOMY CEMEUCTBY:
A) Bonopon, renuit, maruuit; b) bepunnmii, 6op, yraepon;

B) Kanbuuit, nunk, ctponnuii; ') Kanuit, kanpiuil, ckanui.
Yucno p-opOuTasieil Ha IEPBOM YHEPreTHYECKOM YPOBHE PaBHO:
A)0;b)1;B)3;1)5.

Howmep neprona cooTBETCTBYET:

A) Bapsny siapa atoma; b) Hucny 31€KTpOHOB B HApYKHOM CIIOE;
B) Uucny snekTpoHHBIX ci10eB; ') Unciy 31eKTpoHOB B aTOMe.
OtHocuTenbHas aToMHas Mmacca TuTaHa paBHa:
A)22;b)3;B)48;T) 90.

Uwucno s-opOuTaneii Ha YeTBEPTOM IHEPTeTUYECKOM YPOBHE PaBHO:
A)0;b)1;B)2; 1) 4.

CKOJIBKO paBeH MOJISIpHBINA 00beM Ta3a (oCTosiHHAsT ABOTaJIpo):
A) 22,4 n/monsw; b) 32n/mons; B) 0,9 tp; I') 1,429 /1.
OtHocurenbHas MojekyisipHas macca NasBOa:

A) 98 r/monb; B) 128 r/moinb; B) 50 r/mons; ') 267 r/mons.
OTtHOcuTenbHas aToMHast Macca HoOenus paBHa:

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

DJeMEeHT ¢ AJIeKTPOHHON KOH(HUTYypalueil BHELITHETO JIEKTPOHHOI'O YPOBHS aToMa
3s23p?;
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A) azot; b) docdop; B) kucnopox; I') apros.

12. Tox OTKPBITHS EPUOTUIECKOTO 3aKOHA,

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

13. PSIII SJIEMEHTOB C OJJMHAKOBLIM YK CJIIOM DHEPI€TUYCCKUM ypOBHCfI;

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

14. BaneHnTHOCTh aTOMa yriepoja B KapOOHaTe HATpUs PaBHA,

A)IV;B) V; B)IL; ) 1.

15. Pacnipenenenue 37€KTPOHOB MO YIHEPreTUUECKUM YPOBHIM B aTOME MapraHiia

COOTBETCTBYET DSy YUCEN;
A)2.,8,18,2; ) 2,8,13,2; B) 2,8,11,2; T) 2,8,13, 1.

16. PH,I[ OJIEMCHTOB PACIIOJIOKCHHEBIX B IIOPAAKE ocaa0JeHUsI HEMETAIUIMYECKUX

CBOWCTB:
A) F,Cl1,0; b) Si,P,N; B) S,Si,P; I') C,Si,P.

17. CocraBbTe 3JEKTPOHHYIO (POPMYITY XUMHUYECKOTO DJIEMEHTA C MOPSIKOBBIM

Homepom 75 B [lepnoauueckoii cucteme [[.1. Menneneesa. 3anumute GopmyIbl

€TI0 BbICHICT'O OKCHUJA, BOOAOPOAHOI'O COCAUHCHUS.

18. Omnpenenure Ka4eCTBEHHbII COCTaB aMMHAKA.
19. 1o xumMuveckoit GpopmyIie ONpeneInTe KOTHUECTBEHHBIH COCTaB CUIIMKATa MarHusl.

20. Kakyro maccy OyIeT uMeTh KMCIOPOJ IPH HOPMAJIbHBIX YCIOBHSIX 00beMoM 601.

e  Koutponbnas pabora no paszneny «buonorus»

1. CylHOCTh KJIETOYHOW TEOPUH TOYHEE OTPaKeHA B TIOJIOKCHHH:

A) Bce KJIeTKH MHOTOKJIETOYHOI'O OpraHU3Ma BBITIOIHSIOT OJIMHAKOBbBIE (DYHKIIH
b) Bce kieTKk MHOTOKJIETOYHOI'O OpraHu3Ma OJAMHAKOBBI IO CTPOCHUIO
B) Bce opranusmsbl cOCTOST U3 KIETOK

F) KJICTKU B OPTraHU3ME BO3HUKAIOT U3 MCKKIICTOYHOI'O BCIICCTBA

2. K o0OmuM mpu3Hakam BcexX KIIETOK, TTOATBEPKIAAIONTUM UX €IMHOE TPOUCX0XKICHHE,

OTHOCATCA:

A) OTMHAKOBBIN T€HOM U YHCIIO XPOMOCOM 2n=2
b) yHuBepcanbHbIi reHeTHYeCKHU KO 11l CHHTE3a OEJIKOB
B) nanuuue siapa u pubocom

F) HaJIn4re 000JIOYKH U3 MeM6paHLI 1 KJIETOYHOM CTEHKU

3. OCHOBHBIMH XUMHYECKIMH COCIMHCHUAMU, ONIPCACIIAOITNMHA NHINBUAYAJIbHOCTD

opraHu3ma, sIBJISAIOTCA:

A) Boga u MuHepanbHbBIE conii B) coenuHenus cepsl, hochopa

B) sxupsl 1 yrieBoas! ') HykJIeHHOBBIE KMCIOTHI U O€JIKH

4. MemOpaHa KJIETKHA COCTOUT M3:

A) IByX CIIO€B MOJIEKYJ OEJIKOB
B) ogHOrO Crost MoieKy1 JIMMUA0B C BKIIFOYEHUSMHU MOJIEKYIT OeTKOB
B) nByX cl10eB MOJIEKYII JIUTTUAOB C BKIIFOUSCHHSIMU MOJIEKYIT OSITKOB

F) OHOTO CJIOSA MOJICKYJI OCJIKOB C BKIIOUCHUSIMH MOJICKYIJI JIMTINI0B
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5. Opra”ouipl, IPUCYTCTBYIOILIUE B KJIETKaX BCEX OPraHU3MOB, COCTOSIIINE U3 JBYX

HEOJIMHAKOBBIX IO pa3Mepy CyObeIUHUIL:

A) neiikornactel b) pubocomsr B) xpomocomst [') muzocombl

6.B I/IHTep(i)aSC MHTO3a BBIACIAIOT CHUHTETHYCCKHMI Iepruoa, Tak Kak TOJIbKO B TCHCHUE HETO

IIPOUCXOIUT:

A) rcue3HOBeHUE sapa

b) ynBoenue uenrpuoneit B nuromiasme u JJHK B siape

B) pacxoxxaenue xpomaTua K nontocam kietku [') oOpazoBaHue 1ByX HOBBIX SiAEp

7. Yoepute nmumnee u3 criucka: C, Zn, O, N, H. Jlaiite oObsicHeHHE.

8. Harmmure onpeneneHusl.
DYKapUOTUYECKUE KIIETKH - 3TO ...

[Tnactuueckuit 0OMEH — 3TO. ..

9. Haueptute cxemy «Kietounbrit MeTabomu3m»

10. JlaiiTe pa3BepHYTHIil OTBET:

Uro BbI 3HaeTe 0 Bupycax? Ilepeunciure Mepbl MPOPHUIAKTHKH PACTIPOCTPAHEHHSI

BUPYCHBIX 3a00JI€BaHUH.

11. Jlana ogna nenouka monekynsl JJHK (A-A-L-I'-T-T-A-1).

HOCTpOﬁTe KOMIIJICMCHTAPHYIO BTOPYIO LHCIIOUKY.

12. Haiingure ommOku B mosnekysne JJHK.
A-T-A-T-T-U-U-A-T-T
T-I-T-A-T-T'-T'-T-A-T

CBoaHas Ta0/1411a 10 NPUMeHsieMbIM (popMaM U MeTO1aM TeKYIIero KOHTPOJIA U OLeHKH
pe3yJibTaToB 00y4eHHus

PesynabTaTsl 00yyeHus

@DopMbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHs

JUYHOCTHBIX:
c(hOpMUPOBAHHOCTH MPECTABICHUN O LIETOCTHOM
COBPEMEHHOW  ©CTCCTBCHHOHAyYHOW  KapTHHE
MUpa, O TpUPOAE KaK eANHOW IEeJOCTHOM
CUCTEME, O B3aWMOCBSI3HM YEJIOBEKA, MPHPOJBI H
o0mecTBa; O  MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax Beemennoi

BelltonHeHne  MpakTHYECKMX  3aJaHuM,
pelIeHre 3a1a4, COCTaBIECHUE KOHCIIEKTOB,
BBITIOJTHEHUE JTAOOPATOPHBIX OIBITOB.

BJIaACHUC 3HaHUAMHU O HanOoJee BaXKHBIX
OTKPBITUAX n JOCTHIXKCHHUAX B obOnacTu
C€CCTCCTBO3HAHMA, IIOBJIMABIINX Ha SBOJJIIOIHIO

MPEJCTABICHUN O TIPUPOJIEC, HA PA3BUTHUE TEXHUKHU
1 T€XHOJIOTHIi;

TectupoBaHue, BBITOJHEHHE PACUYCTHBIX
3aad.

MeTaHpelIMeTHLIX:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh
eCTeCTBeHHOHay‘—IHBIe 3HAHUS TJIA O6’I)$ICH€HI/I$I
OKPYKAIOIIUX SIBICHUN, COXpaHEHUs 370pOBbs,
obecneyeHns 0€30IMaCHOCTH KH3HEACATENLHOCTH,
OepeKHOro OTHOIIICHUS K MIPUPOJIE,
paIMOHAIBHOTO TMPHPOIOIOIB30BAHUSA, a TAKKE

BelltonHeHne MpakTHYECKMX  3aJaHuM,
peuieHue 3axay, COCTaBJICHHE KOHCIIEKTOB.
3amura pedepara, IIPEJICTaBICHNAE
IIPE3CHTALMH.
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BBINOJIHEHUS] POJIM IPAaMOTHOTO MOTPEOUTEIIS;

c(OpPMUPOBAHHOCTh TPEACTABICHUH O HAYYHOM TectupoBaHue, BBINOJHEHUE PACUETHBIX
METO/€ TO3HAaHWA MPUPOABI U  CPEACTBAaxX | 3a1ad. BpIMogHEHWE NPAaKTUYECKUX 3aJaHUM,
M3Yy4YEHUs] MEraMHpa, MakKpoMUpa U MHUKPOMHPA; | BBHIIIOJIHEHHE JIA0OPATOPHBIX OIBITOB.
BIIQJICHUE  IPUEMaMHU  E€CTECTBEHHOHAYYHbIX
HaOJIOJICHUM, ONBITOB HUCCJIEIOBAHUM W OLIEHKH
JIOCTOBEPHOCTH NOJIYYEHHBIX PE3YJIHTATOB

NnpeaAMETHBIX: TGCTI/IPOBaHI/Ie, BBIIIOJIHCHHUEC PpPaCYCTHBIX
BJIaJICHUC MMOHATUMHBIM alrapaToM €CTCCTBCHHBIX | 3a/a4. 3aH_II/ITa peq)epaTa, MMpEaACTaBICHUC
HayK, MO3BOJJIAOIIUM IIO3HaBaTb MUp, | IPC3CHTALNH.

Y4aCTBOBATb B JUCKYCCHUAX 1o

€CTECTBEHHOHAY4YHBIM BOIPOCAaM, HCIOJIb30BaTh
pasIMyHble  MCTOYHUKM  HMHPOpMALMH IS
MOJTOTOBKA COOCTBEHHBIX paboOT, KPUTHYCCKH
OTHOCHUTBCS K coobmenussMm CMU, coxepxamium

HAYYHYIO HH(OpMaIio

c(hopMUPOBAHHOCTH yMEHUMI IMIOHUMATh TectupoBanue, BBITIOJIHEHHE
3HAYNMOCTb GCTGCTBCHHOHayT-IHOFO 3HAHUSA OIS0 HpaKTHqGCKHX 3aZ[aHI/II71, pacqume 3aaa4.
Ka)XJOTO  4YeJIOBeKa, HE3aBHUCHMO OT €TI0
MpOoPECCHOHAIBHONW ~ JIEATENIbHOCTH, pa3iinyaTh
dakThl W OILIGHKH, CpaBHHBAThb OIICHOYHBIC
BbIBOJbI, BUACTHh UX CBA3b C KpI/ITepI/IﬂMI/I OLICHOK
U CBSI3b KPUTEPUEB C OMNPEACICHHON CHCTEMOMU
IIeHHOCTEH

3.2 ®opMa NPOMEKYTOYHOM aTTeCTALIUN

[Ipomexyrounas  arrecrauus 1o  aucuumuimHe  bJ[.08.  EcrectBozHanume — —
oughghepenyuposannwii 3auem.

Obyuarowuecs donyckaromes K coave OughghepeHyuposanno2o 3auema npu GblNOJIHEHUU
6cex U008 AyOUMOPHOIL U CAMOCMOAMENbHOU pabompl, NPedycMOMpPEeHHbIX pabouell nNpoepamMMO
U KaneHOapHO-MmeMamuiecKum niaHom OUCYUNTUHDL.

Hugghepenyuposannviii 3auem nposoOUmMcs 3a cuem 6pemMeHU OMBeOeHHO20 HA U3YYeHue
OUCYUNTIUHBL, NPU YCIOBUU CBOEBPEMEHHO20 U KAYECMBEHHO20 BbINOJIHEHUS 00YYAIoOWUMC 6Cex
81008 pabom, npedyCMOMPEeHHbIX pabodell NPOSPAMMOU OUCYUNTIUHBL.

Ilepeyenb BONpoOcoB K dughgpepenyuposannomy 3auemy

Yro 3naunt cioBo «EcTtecTtBo3Hanue». UTo nzyyaer 3Ta HaykKa.

MrHoBeHHas1 CKOpOCThb. PaBHOYCKOpEHHOE ITPSIMOJIMHEMHOE JIBUYKEHUE.
VYckopenune. CBOOOAHOE TTaJIeHUE TE.

Cwitbl B IpUpOJE: YIPYTrOCTh, TPEHUE, CUJIA TSKECTH.

IToTeHnmanbHas U KUHETUYECKAs SJHEPTUL.

Juddysus. bpoynosckoe apuxkenue. TernnoBoe IBUKEHHE.

AtoM. Monekyna. XUMHYECKUN 3J€MEHT U (hOPMBI €ro CYIIECTBOBAHUSI.
XuMHUECKue peakiiu. Peakiuy coequHeHns1, pa3iokKeHus, 3aMeleHns, OOMeHa.

N akowdPE

['oMoreHHbIE U TETEPOreHHbIE PEAKIIUH.
10 Mertannsl u HemeTasuibl. Kiaccudukanus MeTaaioB 1 HEMETaIOB.
11. AnkaHbl, aJKeHbl, aJKWHBI: TOMOJIOTMYECKHUU psAJ, M30MEpHs, HOMEHKJIATypa XUMHYECKHE
CBOICTBA.
12. Xumuueckue 31eMEeHTHl B OpraHu3Me YeJI0BEeKa.
13. Mertonbl ucciie0BaHMs KUBOW MPUPOABI B OMOJIOTHH.
14. Knertka - OCHOBHasi CTPYKTYpHO-() YHKIIMOHAJIbHAS €IMHULIA BCEX JKUBBIX OPraHU3MOB.
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15. MHuoroo0pa3ue opraHu3MoB.

16. Jloka3zarenbCTBa pOJCTBA YEJIOBEKA C MIICKONMHMTAIOIIUMH JKHBOTHBIMU.

17. Ponp XKUBBIX OpraHu3MoB B Omocdepe.

18. Bupycsl — BO30yauTenu HH(PEKIMOHHBIX 3a00JIeBaHUi; MOHATHE 00 OHKOBHpYcax. Bupyc
ummyHoaedunura yenoseka (B1Y). [Ipodunaxtuka BUY-undexunn.

19. Kakum 00pa3oM HposBISETCS BPEAHOE BO3JCHCTBHE AJIKOTOJs, KypeHHUs, HAPKOTHKOB Ha
pa3BUTHE 3apOJIBIIIA YeIOBEeKa?

20. Teopuu BEYHOCTH >KH3HHU.

4. Cucrema onennBanus komiuiekta @OC Tekyuero KOHTPOJIsi M MPOMeKYTOUHOIH
arTecTalnu

Kputepuu onenuBanus 1is 1uddepeHunpoBaHHOr0 3a4eTa
Kpurepuu onenku (B 6ayax):

- 25-30 GanoB BHICTABISETCS CTYACHTY, €CIIU CTYIEHT Jlall MOJHbIE, Pa3BEPHYThIE OTBETHI
Ha BCE TEOPETUYECKUE BOINPOCHl Ouiera, MNPOJEMOHCTPUPOBAI 3HAaHHWE (YHKIUMOHAJIbHBIX
BO3MOXKHOCTEH, TEPMUHOJIOT'MH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE NIPUMEHATh TEOPETUUECKHUE 3HAHUS
IpU BBIIOJHEHUH TMpakTudeckux 3anaHuil. CryneHT 0e3 3aTpyJHEHUM OTBETUI Ha BCe
JIONIOJIHUTEbHbIE  BOMpOChl. [IpakThueckass wyacTb pabOThl BBIIOJIHEHA IOJHOCTBIO  0e3
HETOYHOCTCH U OIIHNOOK;

- 17-24 0GamioB BBICTABISCTCS CTYISHTY, €CIU CTYJICHT pacKpbll B OCHOBHOM
TEOPETUYECKHE BOMPOCHI, OJHAKO AOMYIIEHb HETOYHOCTU B OMNPEJEICHUH OCHOBHBIX IMOHSTHIA.
[Ipu oTBeTe Ha JOMOJHUTEIBHBIE BOMPOCH! JOMYIIEHBI HEOOJbIINE HETOYHOCTH. [IpHu BBITTOIHEHUH
MPAKTUYECKON 4acTH pabOThI TOMYIICHbl HECYIIIECTBEHHBIE OLITHOKHY;

- 10-16 OannoB BBICTABIAETCS CTYACHTY, €CIM HPU OTBETE HA TEOPETHUECKUE BOMPOCHI
CTYJEHTOM JIOIYIIEHO HECKOJBKO CYIIECTBEHHBIX OHIMOOK B TOJKOBAaHUU OCHOBHBIX MOHSATHUH.
Jloruka M TOJHOTa OTBETa CTPAJAlOT 3aMETHBIMH H3bsIHAMU. 3aMEeTHBI MpOOEabl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTnyeckue BOIPOCH B LEIOM HM3JI0KEHBI TOCTATOYHO, HO C IPOITYCKaMH
Mmarepuana. VMerTcs NpUHLUMOHAIbHBIE OMIMOKM B JIOTUKE MOCTPOCHHMS OTBETa Ha BOIPOC.
CryneHT He penu 3aauy Wi IpU PelieHnn JONYyIIEHbl IpyOble OIIMOKY;

- 1-10 GannoB BBICTABISAETCS CTYIEHTY, €CIM OTBET HAa TEOPETUYECKHE BOMPOCHI
CBUJIETEJILCTBYET O HEMOHMMAHUU M KpaiHe HEMOJHOM 3HAaHMM OCHOBHBIX NMOHSITUH M METOIOB.
OOHapyXHBaeTCsi OTCYTCTBHE HAaBBIKOB NPHUMEHEHHS TEOPETHUYECKHX 3HAHWW TPU BBIIOJHEHUHU
NpaKkTUYeCcKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JIOTOJHUTEIbHBIN BOIIPOC.

VYcranaBiMBaeTcsl CleAyloIlas rpajanus IepeBoAa OIEHKHM M3 MHOTroOauIbHOW B
YeThIPeX0aIIbHYIO:

JuddepeHnpoBaHHbIN 3a4eT:

e ommyHO— 0T 80 10 110 Gannos (Bkirouas 10 MOOMIPUTENBHBIX OAIIOB),
e xopoio — ot 60 10 79 6amnos,

®  YIOBJIETBOPUTEIHHO — OT 45 10 59 Gamios,

® HEyIOBJIETBOPUTENILHO — MeHee 45 0aoB.

Kpurtepuu oneHnBaHus BHINOJIHEHUS] MPAKTHYECKUX padoT
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TToka3zaTennb olleHKH Pacnpenenenue
0aJIoB
ToyHOCTH BOCHPOM3BEACHUS Y4eOHOro MaTtepuajia (TCPMHUHOB, 1
npaBuii, aKTOB, ONTMCAHUH | T.1.)
TouyHOCTB pa3nMueHUs U BBIACICHUS U3YUCHHBIX MaTepUAIOB 1
MaxkcuManbHBIH O 2

Kputepun onieHuBaHus BbINOJHEHH KOHTPOJbHBIX padoT

Crtpykrypa paboTsl Kpurepuu ouenku Pacnpenenenue
0ayIoB
Onun TEPMUH (B Her orsera / Henonuelii otser / 0/0,5/1
KOHTpoJIbHOU padote 5 wiu 10 | [TomHbIi oTBET
TEPMHUHOB)
Kputepuu onieHuBaHus 1Jis 10KJIaaa
[Tokazarenb OLEeHKH Pacnipenenenue
OaI0B
CooTBercTBUE CONEpKaHUs JOKIAJa 3asBICHHON TeMe, 05
MIOCTABJICHHBIM IEJISIM U 33]1a9aM ’
JIOTMYHOCTH U MOCIIEIOBATEILHOCTD B U3JI0KEHUU MaTepuaa 0,5
[IpuBieueHne  aKkTyaJbHBIX  HOPMATHBHBIX  aKTOB U 1
COBPEMEHHOM Hay4HOI TUTEPaTyphI
CreneHb  OOOCHOBAaHHOCTM  apryMEHTOB U 0000IIeHUN
(monmHoTa,  TIyOWMHA,  BCECTOPOHHOCTH  PACKPBITUS  TEMBI,
KOPPEKTHOCTh apTyMEHTAIIMH U CUCTEMBI JOKA3aTeIIbCTB, XapaKkTep 1
U JIOCTOBEPHOCTH MPHUMEPOB, HATUYME 3HAHUNA WHTETPUPOBAHHOTO
XapakTepa, CiocOOHOCTh K 0000I1IEHNUIO)
CaMOCTOSTETbHOCTh U3YUCHUS U aHAJIN3a MaTepraia 1
PeueBas kynbTypa (HaydHBIH CTHJIb W3JIOKEHHUS, BIaJICHUE 1
TOHSITHIMHBIM aIllIapaToM, YeTKOCTh, JAKOHUYHOCTH )
Hcnonb30BaHre NEMOHCTPAIIMOHHBIX MaTepuajioB (HaIuuue U 1
Ka4yeCTBO MPE3EHTAIIH)
UTOI'O 6
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