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Pabouas mporpamma obmieobpaszoBatensHoro yaeoHoro mpeamera OVYII.11 EcrecTBo3Hanne npeana3sHadeHa
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44.02.03 ITenaroruka JOMOJHUTEILHOTO 00pa30BaHHUS

PaGowas mporpamma  pa3paboTaHa Ha ~ OCHOBE  IPHMEPHOH  MPOTpaMMbI
obmieoOpa3oBarenbHON y4ueOHON aucuuranHbl «EcTecTBo3HaHue» ans MpodecCHOHATbHBIX
o0pa3oBaTeNbHBIX  OpraHW3aluid, peKOMeHIoBaHHOW  dDexepalbHBIM  TOCYJAPCTBEHHBIM
ABTOHOMHBIM YYpEXKICHUEM

«®DenepanbHblii MHCTUTYT pa3Butus oOpazoBanus» (OPI'AY «DPHUPO») B kauecTBe
MPUMEPHON MporpaMMbl [AJsl pealu3allid OCHOBHOW MpoQecCHOHANbHON 00pa3oBaTebHON
nporpamMmMbl CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUsS C MOJYYEHUEM CPEIHEro OOIIero
obpazoBanus (mpotokon Ne 3 ot 21 utons 2015 r. Perucrpanmonnoit Homep peuensuu 381 ot 23
utons 2015 r.®I'AY «DUPO»).

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero obuiero odpazoBaHus,
MPEIBSABISEMBIX K CTPYKTYpE, COJCPKAHHIO W Pe3yJIbTaTaM OCBOCHHS Y4EOHOTO IpeaMera
«EcTecTBO3HaHME» U B COOTBETCTBHHM C PexkoMeHAalUMsAMH MO OpraHHu3alli MOJy4YeHHS
cpenHero obmero oOpa3oBaHHs B IpejaeiaXx OCBOEHHUs 00pa3oBaTENbHBIX MPOTpamMM CpPEIHETrO
npodeccuoHaIbHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOro oOmero oOpa3oBaHUS € Y4ETOM
TpeboBaHUl (enepabHbIX TOCYAapCTBEHHBIX O0pPa30BaTEIbHBIX CTAHAAPTOB W IOITYYaeMOUH
CHENHMabHOCTH  CpelHero mpodeccuoHanpHOrO oOpa3oBaHus (muchbMo  JlemaprameHTa
roCyJapCTBEHHOW TOJUTUKU B cdepe MoAroroBku padouux kaapoB u IO MunoOpHayku
Poccur ot 17.03.2015 Ne 06-259) um yrouHeHMSIMH K PeKOMEHIAIUSIM T0 OpraHH3aIluH
MOJTYYEHUSI CPETHETO 00IIero o0pa3oBaHus B Mpeesiax OCBOCHHS 00pa30BaTEIbHBIX TPOrPAMM
cpenHero npogeccuoHanbsHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHus ¢ YUETOM
TpeboBaHUl (enepalbHbIX TOCYAapCTBEHHBIX O00pPa30BaTEIbHBIX CTAHAAPTOB W IOTYYaeMOUH
CHEIHMAbHOCTH  CpeIHero MpoeCCHOHAIBbHOTO 00pa3oBaHus, OJOOPEHHBIMH HAYYHO-
MeroandeckuM coBetoM LlenTpa mpodeccroHanbHOro 00pa3oBaHUs W CUCTEM KBaTU(UKAIUN
OT'AY «®UPO» (mporokon Ne 3 ot 25 mas 2017 r.).
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1. IACIIOPT PABOYEWM ITPOI'PAMMBI OBIIIEOBPA3OBATEJBLHOI'O
YYEBHOI'O IPEIMETA «ECTECTBO3HAHUME»

1.1. Ob6aacTh NpMMeHeHHs MPOTPAMMBbI
Pabouas mporpamma ob1reo0pasoBarenbHOTO yueOHoro npeamera «EcTecTBozHaHMe» MpeaHa3HAYEeHA
st w3ydenuss ecrectBo3Hanus B [ BIIOY «'K r. Cei3panm» B paMkax peaim3anuu o0pa3oBaTeilbHOMN
NpOrpaMMBbl  CpeAHero oO0Iero oOpa3oBaHWsl AJS TOATOTOBKH CTYASHTOB mo creuuainbHoctn 44.02.03
Ilenarorrnka qOMOIHUTENFHOTO 0OpPa30BAHUS

[IporpaMMa MOXET HWCHOJIB30BATHCSA JAPYIHMH MPO(ECCHOHATBLHBIMU  00pa30BaTEIbHBIMU
OpraHu3allusIMK, peaTH3yOUMMHU  00pa30BaTENIbHYI0  IMPOrpaMMy  CpPEIHEro  OOIIero
obpazoBanus B npenenax ocBoenus [IIICC3 na 6a3e ocHoBHOTO 0011eT0 00pazoanus (ITIIKPC,
[TIICC3).

1.2. MecTo TUCHMILUIMHBI B CTPYKTYpPe OCHOBHOW mNpodeccHoHAIbHONH 00pa3oBaTe/bHOM
NMporpaMmabI:

OO6meobOpa3zoBaTenbHblii  yueOHbIH  mpeamer — «EcTecTBo3HaHMe»  MPHHAUICKUT K
0011e00pazoBaTeIbHOMY OJIOKY JTUCHHUIUIMH TI0 peau3aluu 00pa3oBaTEIbHON MPOTrpaMMBbl
cpenHero (MoJHOro) oo1ero 06pa3oBaHusl TYMaHUTAPHOTO MPOQUIIS.

1.3. Hesm um 3aaayum o001eo0pa3oBaTeJbLHOI0 Y4YeOHOro mnpeaMera — Tpe0OBaHUA K
pe3yJibTaTaM OCBOEHHS AU CIHUIINHBI:
Pabouast mporpamMmma OpHeHTHpPOBaHA Ha JOCTHIKEHUE CIICAYIOLIHX IIeJIeH:

* OCBOCHHE 3HAaHMH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa W MeETO/Aax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HamOoiee BaXHBIMH WACIMH M JOCTH)KCHUSMH
€CTECTBO3HAHUS, OKa3aBIIMMHU ONPEACIIAIONIee BIUIHUE Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

* OBJAJICHUE YMEHUSIMH TIPUMEHSTH TIIOJyYeHHBbIC 3HAHUS Ui OOBSCHEHHS SIBICHUI
OKpY’KaIOIIEro MHpa, BOCHPUATUS HMH(POpPMALUU €CTECTBEHHO-HAyYHOIO U NMpOo(hecCHOHAIBHO
3HAYNMOTO COJCpPXKAHWS; pPA3BUTHE HHTEIUICKTYAIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUIEHHUS B XO/€ MPOBEACHUS NPOCTEHIINX UCCIEI0BaHUM, aHaIN3a SBJICHUH,
BOCTIPHSITHS M HHTEPIIPETAIIH €CTECTBEHHO-HAYIHOHN HH(OpMAIIHH;

* BOCIIMTaHUE YOEXJIEHHOCTH B BO3MOXKHOCTH MO3HAHMS 3aKOHHOM MPHUPOJBI U HCIIOJIb30BAHUS
JOCTHKEHUH €CTECTBEHHBIX HAYK ISl Pa3BUTHUS IIMBHIIM3AIMH U TOBBIIICHUS KA4eCTBA KU3HM;

* NPUMEHEHUE ECTECTBEHHO - Hay4yHbIX 3HaHMA B MPO(ECCHOHAIBHOW JESATEeIbHOCTH H
MIOBCEHEBHON JKM3HU il oOecredeHHus O€30MacHOCTH JKU3HENESTEIbHOCTH, TPAMOTHOTO
UCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3J0POBbs, OKPYKAIOLIEH CpeJibl.

OcBoenue cojepkaHus y4yeOHOU 001meoOpa3oBaTenbHON auctUMIUIMHbl «EcTtecTBO3HAHUE)»
o0ecneunBaeT oocmudicerHue 00y4aruuUMUcs C1e0VIoWUx pe3yibmamos.

* IUYHOCMHDBIX

— YCTONYMBBI MHTEpPEC K WCTOPUU U JOCTHKEHUSM B OOJACTH €CTECTBEHHBIX HayK, YyBCTBO
TOPAOCTH 32 POCCUICKUE ECTECTBEHHBIE HAYKH;

— TOTOBHOCTh K MPOJOJDKEHUIO OO0pa30BaHUs, MOBBIIICHHUIO KBalW(UKAMM B H30paHHOM
npodeCCHOHATIBLHOM IEITETFHOCTH € UCIIOJIb30BAaHUEM 3HAHHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHWE 3HAUYMMOCTH KOMIIETEHLHH B OOJACTH €CTECTBEHHBIX HAYK [
YyeJoBeKa M OOILIECTBAa, YMEHHE HCIOJIb30BATh TEXHOJIOTUYECKHE TOCTIXKEHUS B 001acTH
Gbu3MKY, XUMHHM, OMOJOTHM JUIsl TOBBIIIEHUS COOCTBEHHOIO WHTEIJIEKTYaJbHOTO Pa3BUTHS B
BBIOpaHHOM PO ECCHOHATBLHOMN 1eATEIHOCTH;

— YMEHHE NMPOaHaTM3UPOBaTh TEXHOT'CHHbIE MOCIEACTBHS ISl OKPYXKarollel cpefibl, ObITOBOI U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO J100bIBaTh HOBBIE 1Jisi ce0s €CTEeCTBEHHO-HAay4yHbI€ 3HAHUS C
UCIIOJIb30BaHUEM JISl ATOTO JTOCTYITHBIX HCTOUHUKOB MH(OpMAIIHH;



— YMEHHE YIPaBIATh CBOCH MO3HABATEIBHON JEATEIbHOCTHIO, IIPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOT'O PA3BUTHUS;

— YMCHHE BBICTPAaHBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHHS B KOMAaHE 10 PEHICHHIO OOIINX
3a7a4 B 00JIACTH €CTECTBO3HAHUS;

* MemanpeomMemHuupix.

— OBJIAJICHUE YMEHUSMH M HABBIKAMU DPA3JIMYHBIX BUJIOB TIO3HABATEILHOW JCATEITBHOCTH JUIS
W3YYCHHUS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

— NpPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMS (HAOJIOACHWS, HAYYHOTO SKCIIEPUMEHTA) IS
W3YYCHHUS PA3IUYHBIX CTOPOH €CTECTBCHHO-HAYYHOW KapTHHBI MHPA, C KOTOPHIMU BO3HHMKACT
HEO0OXOMMOCTh CTAJIKMBATHCS B MPOGeCcCHOHATBHOM cdepe;

— YMEHHE ONPECNIATh IS U 337a4d JCITeIbHOCTH, BRIOMPATh CPEJCTBA IS UX JOCTHKCHHUS
Ha MTPAaKTHKCE;

— YMEHHUE WCHOJb30BaTh PA3NIMYHBIC HWCTOYHUKH JUIsI TOJIYYCHHS] €CTECTBEHHO-HAYYHOM
WH(POPMAIIUU U OLICHUBATh €€ JOCTOBEPHOCTH IS JOCTHIKEHHSI TOCTABJICHHBIX LIEJICH U 3a/1a4;

* npeOMemHbIX:
— chOpPMUPOBAHHOCTh MPEACTABICHUM O IEIOCTHOW COBPEMEHHOW €CTEeCTBEHHO-HAYYHOM
KapTUHE MHUpA, IPUPOJIE KaK €AUHON LEJIOCTHOM CHUCTEME, B3aUMOCBS3M YEJIOBEKA, IPUPOIBI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciTadax BeeneHHoil;

— BIQJICHUE 3HAHUAMH O HaumOoJiee BaXXHBIX OTKPBITHSX H JIOCTIDKCHUSX B 00JIaCTH
€CTECTBO3HAHUS, TTOBJIUSABIIMX Ha 3BOJIOLMIO MPEACTaBICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

— c(hopMHpPOBAaHHOCTh, yYMEHHUS MPUMEHSITh €CTECTBEHHO-HAYYHbIE 3HAHUS i1 OOBACHEHUS
OKPYKAIOMIMNX SIBJICHUU, COXPaHEHUS 300POBbBS, obecrnieueHus 0e301acHOCTH
JKU3HEJEITEIbHOCTH, OEepeKHOTO OTHOILICHUS K MpUPOJIE, palMOHAIIBHOTO
MIPUPOIOTIONIB30BAHMS, & TAKKE BBIMOTHEHUS POJIM TPAMOTHOTO TOTPEOUTENS;

— c(hOpMUPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS MPUPOIBI U CPEACTBAX
W3YYEHHUS] MEraMupa, MaKpOMHUpa U MUKPOMHPA; BIAJCHUE NMPUEMaMH €CTECTBEHHO-HAYYHBIX
HaOII0IEHUH, ONIBITOB, UCCIIEIOBAHUIN U OIICHKU JTIOCTOBEPHOCTH MOTYyYEHHBIX Pe3yIbTaTOB;

— BJIAJICHUE TOHATUWHBIM aIapaToM €CTECTBEHHBIX HAyK, MO3BOJIAIOIIMM I103HABATh MHD,
y4acCTBOBaTh B JUCKYCCHUSX [0 €CTECTBEHHO-HAYyYHBIM BOIIPOCaM, MCIOJIb30BaTh Pa3IMYHbIC
WMCTOYHUKK HMH(POPMAIMK ISl TTOATOTOBKHA COOCTBEHHBIX PabOT, KPUTHUECKHM OTHOCHUTHCS K
coobuienusmM CMU, conepxaiium HaydyHY0 HH(POPMAIINIO;

— c(hOpPMHUPOBAHHOCTh YMEHUM TOHHMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KIO0r0 4ell0OBeKa He3aBUCHMO OT €ro MpodeccHOHaNIbHOMN eATeNbHOCTH, pa3indaTh (akThl U
OLICHKHU, CPABHUBATh OIIEHOYHBIE BBIBOJBI, BUJIETh MX CBS3b C KPUTEPUSIMHU OLEHOK H CBS3b
KPUTEPUEB C ONPEAEICHHOW CUCTEMON LIEHHOCTEN.

B npomecce ocBoeHusi TMpeaMeTa €CTECTBO3HAHWE Yy OOYYAKOIIHUXCH IeJIeHANPABJIEHHO
(¢opMupyloTCs YHHBepcajibHble Y4yeOHble elCTBHUS, BKIIOYas (HOpPMHUpPOBAHHE KOMIIETECHIUI
00ydJaronumxcst B 00J1acTH y4eOHO-UCCIE0BATEILCKON U MMPOSKTHOM JESITEIbHOCTH, KOTOPbI€ B CBOIO
oyepeab 00ecneYHBAIOT IPEEMCTBEHHOCTh (hopmupoBanus ooumx komnereHuud I'OC CIIO.

Buabl yHuBepcaiabHbIX Y4eOHBIX JIeiicTBUA Koasl | HaumenoBanue OK (B cooTBeTCcTBUH €

oroc Ccoo OK ®IrocC C1o no

44.02.02 IlpenonaBaHne B HAYAJIbHBIX
KJIaccax.
ITegarornueckas IeSTSILHOCTD no | OK 01. BreiOupate crmocoObl  pemieHUs — 3ajaau
MPOEKTUPOBAHUIO U peaAU3alUU IIPEnoJaBaHus PO ECCUOHATTEHOM NeITeTFHOCTH,
110 O6pa3OBaTeHBHBIM nmporpaMmMaM HadaJIbHOT'O NIPUMCHHUTEIIBHO K Pa3iIMYHbIM
o0rmiero oopa3zoBaHus KOHTEKCTaM.
OcymiecTBIsATh ~ MOWUCK,  aHAIU3 |
OK 02. | mHTEpmpeTaIio nH(popMaIuy,
HEeOOXOIMMOM [UIS BBITIOJHEHHS 3aad
po¢eCCHOHANBHON AEATEILHOCTH.
HJIaHI/IpOBaTL u p€ain30BbIBATH
OK 03. | coOctBeHHOE  MPOQECCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.




OK 04.

PaGoTath B KOJUJICKTHBE H KOMaHIE,
3¢ ()eKTUBHO  B3aWMOJCHCTBOBaTh  C
KOJIJIETAaMH, PYKOBOJICTBOM, KITICHTaMH.

ITemarornueckast ESITENBHOCTD 110
MPOCKTUPOBAHUIO U pPEATU3AlMKU BHEYPOUHOM
JESATSILHOCTH M OOICHMSI 00yJatonuXcs

OK 05.

OcCyIecTBIATh YCTHYI0 M NHCHBMEHHYIO
KOMMYHHKAIIMI0O Ha TOCYJapCTBEHHOM
A3bIKE € y4eToM  OcOOeHHOCTeH
COLIMAJIHOTO M KYJIFTYPHOTO KOHTEKCTa.

ITemarornueckast ESITENBHOCTD 110
MPOCKTUPOBAHUIO M peaTU3alUd  KJIACCHOTO
PYKOBOJICTBA

OK 07.

OK 06.

ConeficTBOBaTH COXpaHEHUIO
OKpy>Karolen cpenbl,
pecypcocOepekeHuto, 3¢ hekTUBHO
JIEUCTBOBATH B Ype3BhIYANHBIX
CUTYyaIUsX.
[IposiBnsiTH IpaxIaHCKO
MaTPHOTHYECKYIO TTO3UITHIO,
JIEMOHCTPHPOBATH OCO3HaHHOE
MOBEJICHUE HAa OCHOBE TPaJIUIIMOHHBIX
00IIIeueI0BeYeCKIX IIECHHOCTEN.

MeTtomuueckoe obecrieueHre 00pa30BaTEIBHOTO
nporecca

OK 09.

OK 10.

WHPOPMALTUOHHEIE
podheCCHOHAITBHOM

Hcnons3oBaTth
TEXHOJIOI'nn B
JesITeIbHOCTH.
[Tonb3oBaThCs poheccCuoHaTBHON
JIOKyMEHTAlMe Ha TOCYJapCTBEHHOM U
HHOCTPAaHHOM SI3BIKaX.

[Temarornyeckas JeATEITLHOCTh o
IPOEKTUPOBAHUIO M pealu3alluy  Ipoliecca
oOyueHHUs ydYallluXCs HadaldbHBIX KJIacCoB (C
YKa3aHHWEM JOTIOTHUTEIHHON 00IacTH 3HAHWIS)

OK 08.

OK 11.

Hcnons3oBaTh cpenctBa  (PU3NUECKOMH
KYJBTYPbI A1 COXpaHCHHA U YKPCIJICHUA
3[0pOBbs B IIpoLIecce MPOoQecCHOHANIBHON
JESITeIbHOCTH u NOJAEPKaHUS
HEOOXOMUMOTO  YPOBHSA  (pU3NUECKON
MO OTOBJIICHHOCTH.

[InanupoBate  NpEeANPUHUMATEIIBCKYIO
JESTEeNbHOCTE B NPO(ECCHOHATBHOU

chepe

B nensx moaroroBku odyvaronmxcs K Oynymiei npodeccuoHaabHON 1eATeTbHOCTH TIPH
M3YYEeHUU y4eOHOTo MpeIMeTa «PYCCKHM S3bIK» 3akiagbiBaeTcsi ocHoBa amsi popmupoBanus [1K B
pamkax peanuzaruu OOIT CI1O no cnenmanbsHocTr 44.02.01 JlomkonpHOE 00pa3oBaHUeE.

Koan ITK HaumenoBanne IIK B coorBerctBun ¢ PIOC CIIO no cnenmaasHocrun 44.02.02
IIpenonaBanue B HAaYaIbHBIX KJjaccax. 'ymanuTapHbiii npodpuin
3.4.1. Ileparornyeckas AesTeIBHOCT IO IPOSKTUPOBAHUIO U PEATU3ALNN
IpernoiaBaHus 1Mo 00pa3oBaTeNIbHBIM IPOrpaMMaM HadaJIbHOTO 00I11ero 00pa3oBaHus
K 1.1. OnpenensiTb LEIU U 3a/1a4i, JIAHUPOBATh YPOKH.
K 1.2. IIpoBOIUTH YPOKH.
MK 1.3. OcymiecTBISITh NeJarorn4eckuii KOHTPOJIb, OLEHUBATh MPOLIECC U
pe3ysIbTaThl 00y4EHHS.
K 1.4. AHau3upoBaTh YPOKU
MK L.5. Bectu noxymeHTanuio, odecrieunBaroniyo ooyueHue mo oopa3oBaTeIbHbIM
MporpaMMaM Ha4aJbHOTO 001Iero oopa3oBaHus
[IK. 1.6. OCymIecTBIATh NeIarOTHIECKYI0 IeSTEFHOCTD 10 pearu3aiy IporpaMMm
HaYaJILHOTO 001Iero oopa3oBaHus
3.4.2. Tlegarornyeckas AesSTeIbHOCTh 110 MPOSKTUPOBAHHIO U Pean3alun
BHEYPOYHOH JEATEIHLHOCTH M OOIICHUsT 00yJatOuXCs:
TIK 2.1. OnpenensaTh MU U 33191 BHEYPOUHOHU JSITETLHOCTH U OOIICHHUS,
TUTAHUPOBATh BHEYPOUHBIE 3aHATHSL.
I1.K2.2. IIpoBOIUTH BHEYPOUHBIE 3aHATHUS.
K 2.3. OcCyIecTBIATh MeJarorniecKuii KOHTPOJIb, OIIEHUBATH MIPOIIECC U
Pe3yIbTaTHl AEATENEHOCTH 00YJatONTHXCSl.
[IK 2.4. AHanM3upoBaTh MPOIECCH U PE3YNbTaThl BHEYPOUHOU JAEATEIEHOCTH U
OTAEJIbHBIX 3aHATHH.
MK 2.5. Bectu poxyMeHTanuio, o0ecrieunBaonlyo o0yueHue no o0pa3oBaTeIbHbIM




Kopapr IIK HaumenoBanue IIK B coorBerctBHM ¢ PI'OC CIIO mno cnenmansHocTu 44.02.02
IIpenonaBanne B HAYAJIBLHBIX KJIaccax. ['yMaHuTapHslii npoduin
porpamMMaM HadaJbHOTo o01ero o0pazoBaHus
IIK 2.6. OcCymiecTBIATh NeJarOTHYeCKyI0 AeATeNIbHOCTh 110 MPOEKTUPOBAHUIO U
peann3aly BHEYPOUHOU JIESITENbHOCTH U 00IIEeHHs 00yJatomuXcst
3.4.3 Ileparoruueckas 1esSTeIbHOCTH 10 MPOCKTUPOBAHUIO U peau3aluu
KJIACCHOTO PYKOBO/ICTBA:
IK 3.1. [IpoBoauTh Nenarornyeckre HaOIIOICHUS U AUATHOCTHKY,
MHTEPIPETHPOBATH MOJYICHHBIC PE3YJIBTATHI.
IK 3.2. OmnpenemnsaTs [eNU U 3aJa49H, ITIAHAPOBATh BHEKIIACCHYIO padoTy.
IIK 3.3. IIpoBOIUTH BHEKIACCHBIE MEPONIPUSITHSL.
K 3.4. AHaM3upoBaTh MPOIECC U PE3yIbTATH IPOBEACHUI BHEKIIACCHBIX
MEpONPUATHH
IIK 3.5. OmnpenemnsaTs eNU U 3aJa9H, ITIAHAPOBATh PabOTy ¢ pOIUTEISIMHI
[K 3.6. ObecneunBaTh B3aMMO/ICHCTBHE C POJUTEISIMH YUAITUXCS TIPH PEIICHIH
3aa4 0Oy4eHNUs] ¥ BOCIIMTAHUS
K 3.7. AHaIM3UPOBATh PE3yIbTATHI PAOOTHI C POTUTEISIMH
[IK 3.8. KoopauaupoBath AeATeNbHOCTS paOOTHHKOB 00pa3oBaTeIHHOM
OpTaHM3aIMHY, PadOTAIONIHNX C KJIACCOM.
K 3.9. Ilenarornueckas AesITENBHOCTD 110 IPOEKTUPOBAHUIO U peaTU3aLII
KJIACCHOT'O PYKOBOJCTBA
3.4.4. Metoamieckoe obecrieueHne 00pa3oBaTeIbHOTO Iporecca
K 4.1. Bribupath y4eOHO-METOMUYECKUH KOMIUICKT, pa3padaThiBaTh Y4eOHO-METOAWYECKHE MaTepHaIIbI
(paboune mporpamMmbl, y4eOHO-TEeMaTHYECKHE JIaHbl) Ha OCHOBE (elepalbHOr0 roCyIapCTBEHHOTO
00pa30BaTeNBFHOTO CTaHapTa U MPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHbIX IPOTPaMM C y4eTOM THIIa
00pa3oBaTeIbHOM OpraHnu3aIMy,0c00EHHOCTEH Kilacca / TPYNIbI U OTJEIbHBIX 00y4YaronuXcsl.
11K 4.2. Co3znaBaTh B KaOMHETE MIPEIMETHO-PA3BUBAIONIYIO CPENY
TIK 4.3. CuHCTeMaTU3UpOBaTh M OLCHUBATH IICJArOTHYCCKUN OMBIT U 00pa30BaTC/IbHBIC TEXHOJIOTHH B
obJyiacTi Ha4aJbHOTO OOIEro 0Opa3oBaHUS Ha OCHOBE M3y4YeHUs NMPO(ECCHOHATBHON JIUTEpaTyphl,
caMoaHaJIN3a ¥ aHAJIN3a JIeATeIbHOCTHIPYTUX NIearoros.
11K 4.4. OdopmiIsATh Nearoruieckre pa3padoTKK B BUE OTYETOB, pehepaToB, BHICTYIUICHHH.
K 4.5. Y4acTBOBaTh B HCCIENOBATENLCKOW M TMPOEKTHOW NEATEILHOCTH B O0JAcCTH HAdadbHOTO OOIIero
obpazoBaHus
3.4.5. lleparornyeckas A€ TEIBHOCTB IO IPOSKTUPOBAHUIO U PEeaTU3aLNU
nporecca 00y4eHHs yIaInXcsl HAYaIbHBIX KIIACCOB (C YKa3aHWEeM JOTOJHUTEILHON
00J1acTH 3HAHUS)
MK 5.1. JleMOHCTpHpOBATH TPeOYEMBI YPOBEHb OCBOCHHUS JIOTIOTHUTEIFHON 00IaCTH 3HAHUS.
TIK 5.2. Bramers MeToaukol OOYYeHHs YyYalIuXcsi HAaYalbHBIX KIacCOB (C yKa3aHHWEM JOTOHUTEIHHOMN
00J1aCTH 3HAHHUS).
IK 5.3. OcyIecTBIATh MEAArorn4ecKyio JesTeNIbHOCTh MO MPOEKTUPOBAHMIO M pealn3ally Ipolecca

06y‘I€HI/I$I yJamuxcs Ha4daJbHbIX KJIACCOB (C YKa3aHUCM Z[OHOHHHTGHBHOﬁ obnactu 3HaHI/I$I)

1.4. PexoMeHIyeMoOe KOJHYECTBO YaCOB Ha OCBOEHHE 0011e00pa30BaTEeILHOIO y4eOHOTO

npeaMera:

MaKCHUMaJIbHON yueOHOM Harpy3ku oOydatomierocs _ 176 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayAMTOPHOMN y4eOHOM Harpy3ku oOyyatomerocst _ 117  gacos;
CaMOCTOSTeNIbHON paboThl 0Oyyatomerocs _ 59 yacos.




2. OGBbEM YYEBHOI'O ITPEJIMETA U BUJIbI YYEBFHOM PABOTHI

Bun yueonoii padoTnl

O0BLeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 176
OcHoBHOe coiep;kaHue 117
BT. 4..

TEOPETUIECKOE 00YUCHUE 91
J1a00PATOPHBIC/ TIPAKTHUECKUE 3AHATHSI 26
IIpodeccnoHaAIbHO OPUEHTUPOBAHHOE COAEPKAHUE 10
BT. 4.:

TEOPETUIECKOE 00YUCHUE 7
J1a00PATOPHBIC/ TIPAKTUUECKUE 3aHATHSI 3
CamocTrosiTenbHasi paboTa 59
KouncyasTanuu 1
IIpomeskyTOo4YHas1 aTTeCcTALUSA 2
IIpomexyTounasi arrectanus (3k3amen/nu¢pepeHIHPOBAHHBIN 3a4eT) 2




2.1. TemaTuyeckuii NJIaH U cojiepkaHue 001Ie00pa30BaTEIbHOI0 YueOHoro npeamera «EcrectBosHanue»

HaumenoBanue pa3jiesioB Conep:kaHnue y4eOHOT0 MaTepUaJia, JJa00paTOPHbIE U MPAKTHYECKHE PA0OThI, KouaunyecTBo YpoBeHb
U TeM CaMOCTOsITe]IbHAS pa6oTa 00y4arIIuXCs. 4acoB OCBOEHHS
1 2 3 4
Pusnka
Pa3nen 1. BBenenne 6
Tema 1.1. Cooeporcanue yuebnoeo mamepuand 6
Benenue 1. O®uznka — (QyHmaMeHTanbHast HayKa o mpupoje. EcrecTBeHHO-HAYyYHBINH METOT 2 1
MO3HAHMS, €T0 BO3MOKHOCTH M TPAHUIIBI MPUMEHUMOCTH. ETMHCTBO 3aKOHOB
MPUPOJIBI U COCTaBa BemlecTBa BO Beenennoi. OTKpbITHS B PU3UKE — OCHOBA
mporpecca B TEXHUKE ¥ TEXHOJIOTHH MPOU3BOJICTBA.
CamocrosiTeibHas padora:
1. HanoTexHOJIOTHS KaK IPHOPUTETHOE HAIIPABJIICHUE PA3BUTHUS HAYKU U 2
npou3BoAcTBa B Poccutickoit denepanuu
2. buorexHosorus u reHHast uHXKeHepus — TexHosoruu XXI| Beka 2
Paznen 2. Mexanuka 6
Cooeporcanue yuedbnoeo mamepuana 2
Tema 2.1. 1. Mexannueckoe aBuxenue. Cuctema otcueta. Tpaektopus nBuxkeHus. [1yTsb. 2 2
Knnemaruka. [lepememienne. PaBHOMepHOe npsAMonuHElHOe aBUKeHHE. CKOPOCTB.
OTHOCUTETBHOCTh MEXaHHUYECKOTO JBIKEHHUSA. 3aKOH CIOKEHHUS CKOPOCTEH.
Cpenssisi CKOPOCTh TP HEPABHOMEPHOM JIBHXKEHUU. MTHOBEHHAsT CKOPOCTD.
PaBHOycKOpeHHOE TpsIMOJMHEHHOe ABMKeHHe. Yckopenue. CBoOOgHOE
MaJicHHue Tell.
Cooepoicanue yuebno2o mamepuana 3
Tema 2.2. 1. Macca u cuna. B3aumopeiictsue ten. 3akoHbl TMHaMUKU. CUITBI B IPUPO/IE. 1 2
JluHamuka. 3aKOH BCEMUPHOTO TATOTEHHUS.
2. Ilpakmuueckoe 3anamue Nel: 2 2
«HccnenoBanre 3aBUCHMOCTH CHITBI TPEHUS OT Beca Teay
Tema 2.3. Cooepoicanue yuebHo20 mamepuana 1
3aKOHBI COXpaHEHUs B 1 i
eX AT . MIOyIbC Tela. 3aKOH COXpPAaHEHUS UMITyJIbca. PeakTHBHOE JBUKEHHE. 1 2

Mexannueckas pabota. MomHocTs. Mexannueckasi sHeprusi. Kunernueckas
sHeprus. Kunernueckas sHeprus u paborta. I[loTeHuumanbHas »Heprus B
TPaBUTAIMOHHOM TT0JI€. 3aKOH COXPAHEHUS TTOJTHOM MEXaHUYECKOW SHEPTUH.




Paznen 3. OcHOBBI MOJIEKY/ISIPHOH (PU3UKH ¥ TEPMOIUHAMHUKH

11

Tema 3.1.
MonekynspHas pu3nka

Cooepoicanue yuebHoeo mamepuana

1. AToMmHCTHYECKasl TEOPHUS CTpOeHHUs BelecTBa. HaOmroaeHust v OmbIThL,
MOATBEPK/IAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBa. Macchl u
pa3Mepbl MoJieKyll. TernnoBoe IBUKEeHUE YacTHI] BeuecTBa. bpoyHoBckoe
JIBUKCHHE.

2. WneansHelii ra3. Temneparypa Kak Mepa CpelHeH KUHETHYECKOM SHEPIUu
YacTHLl. Y PaBHEHHE COCTOSIHUS MI€aIbHOIO ra3za. Mozeins )KUIKOCTH.

BCIICCTBA.

[ToBepxHOCTHOE HATSKEHUE M cMaunBaHue. Kpucrammueckue u aMmopHbIe

CamocrosiTeibHas padora:
1. Marepusi, GopMbl €€ IBUKEHUS U CYLLIECTBOBAHUS

2. Tlepserii pycckuit akanemux M.B.JlomoHnocoB

Tema 3.2.
TepmoanHamuka

Cooepoicanue yuebHo20 mamepuana

1. Buyrpennss sueprus. Pabora u teminoornaya Kak ciocoObl U3MEHEHUS

HUX IIPUMCHCHUC

BHYTpeHHeﬁ OHCPI'UH. HCpBBIfI 3dKOH TCpPMOAUMHAMHUKH. TemnnoBbie MalIMHBI U

NP NN

CamocrosiTesibHasA padoTa:
1. HayuHo-TexHUYECKHII Tporpecc 1 MpoOIeMbl IKOIOTUN

Pa3nes 4. OcHOBBI 3JIEKTPOAMHAMMKH

10

Tema 4.1.
DneKTpocTaTuKa

Cooeporcanue yuedbnoeo mamepuana

1. B3anmoneiicTBre 3apspKEHHBIX TEl. DIEKTPUUYECKU 3apsaa. 3aKOH COXpaHEHUs
AIIEKTPHUYECKOTO 3apsana. 3akoH KymoHa. DiekrpocraTHyeckoe Iose, ero

OCHOBHBIC XaPAKTCPUCTUKHU U CBA3b MCKIAY HUMMU.

Tema 4.2.
ITocTOsTHHBIN TOK

Cooeporcanue yuedbnoeo mamepuana

1. [TocTosiHHBIN 51eKTprYecKril TOK. CHila TOKa, HAPSIKEHUE, JIEKTPUUIECKOE

conpoTuBiieHHe. 3akoH OMa JJIs y4acTKa JIEKTPUYECKOM IEMH.

2. Ilpakmuueckoe 3anamue Ne2:

Pa3JIMYHBIX Y4aCTKAX»

«COopKa 3IeKTPUUECKOH e U U3MEPEHNE CUIIBI TOKA M HAIIPSHKEHUS Ha ee

CamocrosiTesibHas padoTa:
1. IIBeToMy3bIKa




Tema 4.3. Cooepoicanue yuebHo20 mamepuania 2
MarunutHoe 1osue =
1. MarunutHoe nojue. JlelicTBre MAarHUTHOTO TOJIsl HA IPOBOJHUK C TOKOM. 3aKOH 2
Awmmnepa. DneKkTpoaBuraTeb. SBjIeHue AIEKTPOMArHUTHON UHAYKIIUH.
Hcnionb30BaHue SBICHUS SJCKTPOMArHUTHOW MHTyKIIUA
Paszaea 5. Kosie6anusa 1 BOJTHBI 17
Tema 5.1. Cooepoicanue yuebHoeo mamepuaia 8
Mexannueckue Kojiebanusa | 1. CBoOoHbIe KoieOanus. [lepro, yacToTa U aMIUTUTYAa KOJICOAHUH. 2
1 BOJIHBI ["apmonmnueckue konebanus. MexaHnyeckre BOJHBI M X BUBI. 3BYKOBBIC
BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €0 MCIOJIb30BAaHUE B
MEIUIIMHE U TEXHUKE.
2. Ilpakmuueckoe 3anamue Ne3: 2
«M3ydenune koieOaHMI MaTEMaTHIECKOTO MasTHAKA
CamocrosiTesibHas padora:
1.®u3uKa 1 My3bIKaJIbHOE UCKYCCTBO 2
2.®u3MKa B COBPEMEHHOM LIMPKE 2
Tema 5.2. Cooeporcanue yuebHo2o mamepuana 4
DJIEKTPOMAarHUTHBIC 1. CB000AHbIE 2JIEKTPOMAarHUTHbIE KojieOanus. KonebarenbHblii KOHTYP. 2
KOJie0aHus U BOJIHBI DNEeKTPOMarHUTHOE MoJjie. DJIEeKTPOMarHUTHbIE BOJIHBI. CKOPOCTh
AIIEKTPOMArHUTHBIX BOJTH.
CamocrositenbHas padora:
1. HckyccTBO U npoliecc Mo3HaHMs 2
Tema 5.3. Cooeporcanue yuedbnoeo mamepuana 5
CBeTOBbIC BOJIHBI 1. PasBute mpencraBieHMid O TNPHUPOAE CBETA. 3aKOHbI OTPAXEHUA W 1
MIPEJIOMIICHUS CBETA.
2. Ilpakmuueckoe 3anamue No4: 2
«3yuenne nareppepeHnu u qudpaxkiiuy CBeTa
CamocrosiTesibHasi padora:
1. ®u3ndeckne METO Bl UCCIIEAOBAHNS TAMSITHUKOB UCTOPHH, apPXUTEKTYPHI U 2
MIPOU3BEICHUIN HCKYCCTBA
Paznen 6. DiieMeHTHI KBAHTOBOM (pU3UKH 3
Tema 6.1. Cooepoicanue yuebHo2o mamepuana 1
KBanrossie cBoiicTBa cBeTa. | 1. | KanTosas runoresa Ilnanka. @oTosnekrpudeckuii 3 dexr. 1




Tema 6.2. Cooepoicanue yuebHo2o mamepuana 2
®usuka aToma. 1. Mogpenu ctpoenust aroma. OnwiT Pesepdopra. 1
Tema 6.3. 1. CocTaB u cTpoeHHe aToMHOro sjapa. PannoaktuBHOCTh. PannoakTuBHBIE 1
®u3nKa aTOMHOTO sIIpa 1 U3JIy4CHMS U UX BO3/ICHCTBUE HA )KUBBIE OPTaHU3MBI.
AJIEMEHTAPHBIX YACTHII.
Pasznes 7. BecesieHHAs U ee DBOJIIOLUA 2
Tema 7.1. Cooepoicanue yuebHoeo mamepuaia 1
Crpoenue u pasButue 1. Mopuenb pacmmpsironieiicss BeceneHHoi. 1
Bcenennoii.
Tema 7.2. Cooepoicanue yuebHoeo mamepuana 1
[Tpoucxoxnenue 1. CoBpeMeHHas Gu3nuecKas KapTHHA MUPA. 1
ConHeYHOM CUCTEMBI.
O01masi ¥ HeoOpraHn4yecKasi XuMUs
Pasznen 8. BBenenue 1
Tema 8.1. Coodeporcanue yuebnoeo mamepuana 1
Brenenue 1. Xumudeckasi KapTHHa MUpa KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOM 1
KapTUHBI MUpa. POllb XUMUU B )KU3HHU COBPEMEHHOTO ob1iecTBa. [IpuMenenue
JOCTHKEHUI COBPEMEHHON XMMUU B TYMAaHUTApHOU cepe AesiTeNbHOCTH
oOuiecTna.
Pa3nen 9. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH 2
Tema 9.1 Cooeporcanue yuedbnoeo mamepuana 2
OCHOBHBIE ITOHITHUA U 1. | Ilpenmer xumuu. BemectBo. Atom. Monekyna. XUMHUUECKHIN JIEMEHT U 2
3aKOHbI XUMUHU dbopMeI ero cyiecTBoBaHus. [IpocThie U CIOXKHBIE BEIECTBA. XUMHUYECKHE
3Hakd U Qopmyiibl. OTHOCUTENBHBIE aTOMHAsI M MOJICKYJISIpPHAsT MacCCHI.
KonuyecTBo BemiecTna.
Pa3nen 10. Ilepuoauyeckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /. H. 2
MenpeiieeBa
Tema 10.1 Cooeporcanue yuebHo2o mamepuana 2
Hepnoauecknii sakon 1. | Orkpeite .M. MenpeneeBeim Ilepuoamueckoro 3akoHa. [lepuommueckas 2
u [lepnonnueckas cucrema
TablMila XUMHYECKHX OJJIEMEHTOB. 3HadueHue Ilepuomuyeckoro 3akoHa U
XHMIIECKHX JIEMEHTOB /I, ITepuoanueckoit cucrembl xumudeckux saeMeHToB .M. MenneneeBa s
Y. Mennencesa pa3BUTHS HAYKU W MOHUMAHMS XUMHUYECKOW KapTHHBI MUpPA. 3aKOHOMEPHOCTH
WU3MEHEHHUs CTPOEHUS AJIEKTPOHHBIX 000JOYEK aTOMOB U XUMHUYECKHX CBOMCTB
00pa3yeMbIX IJIEMEHTAMHU MTPOCTHIX M CIIOKHBIX BEIIECTB.
Pa3nes 11. CTpoenne BemecTBa. 1




Tema 11.1
Crtpoenue BeriecTBa

Cooepoicanue yuebHo20 mamepuania

1.

CBA3b MEXAY CTPOCHHEM aToMa M XUMHYECKUMH CBOMCTBaAMHU DJIEMEHTOB.
Buapl xumuueckux cBsizel. TUIbl KPUCTATUIMYECKUX PEILIETOK.

Paznen 12. Bona. PacTBopbl. 7
Tema 12.1 Cooeporcanue yuebnoeo mamepuaid )
Bona. PacTBopsL. 1. | Bozna B mpupoze, ObITy, TEXHUKE U HA IPOU3BOJCTBe. DU3nueckue u 1
XUMHUYECKHE CBOWCTBA BOJbI. ONpecHEHNE BOJIbl. ATperaTHble COCTOSIHUS BOJIbI
U €€ [IEPEXO0/Ibl U3 OJHOIO arperaTHOro COCTOSIHUS B JPYTOE.
CamocrosiTesibHas padora:
1. PactBopbl BOKpYT Hac 2
2. YcTpaHEHHE KECTKOCTH BOJIBI Ha IIPOMBIIUICHHBIX MPEITPUATHSIX 2
Tema 12.2 Cooepoicanue yuebHo20 mamepuana 2
XHMHICCKHE PEAKIHH. 1. | [lonsATHE 0 XUMHUYECKOW peakiuu. TUIbl XUMHUUYECKUX peakiuii. CKopocTh 2
peakuu U (HaKkTopbl, OT KOTOPBIX OHA 3aBUCHT. XUMHYECKOE paBHOBECHE,
npuniun Jle Hlartense.
Pa3znen 13. Heopranuyeckue coexnHeHHsI 12
Tema 13.1 Cooepoicanue yuebno2o mamepuana 12
Knaccuduxaus 1. | Okcuabl KaK 3JIEKTPOIHTHL, HX KJIacCH(pHUKaMsi. XUMAYECKHE CBOHCTBA 1
HEOPraHH4ecKuX OKCHJIOB.
COEIMHEHM 1 X CBOICTBA.
2. | OcHOBaHMS KaK 3JIEKTPOJIMTHI, UX KIaccupUKaiys. XMMUYeCKHe CBOUCTBA 1
OCHOBaHUH.
3. | KucnoTsl kak 3JeKTpOIUTHI, UX Kiaccupukanus. XuMHUUecKue cBoicTBa 1
KHCJIOT.
4. | Conu KaK 3JEKTPOIUTHI. XUMHYECKHE CBOMCTBA colie. [ToHsaTHe 0 THapou3e 1
cosieil. Cpenia BOJHBIX pacTBOPOB COJIEH: KUCIast, HEUTpanbHasl, HIEI0OYHAas.
Bonopoansrii nokasarens pH pactsopa.
5. | XuMHuecKue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEIMHEHUI B 2
CBETE TEOPUHU EKTPOIUTUYECKON TUCCOLIHAIINH.
6. | Meramnsl. O0mue pu3NUecKre 1 XUMUYECKUE CBOMCTBA METAILIOB. 2
Hewmerannsl. O01as XxapakTepucTHKa ITIaBHBIX MMOATPYII HEMETAUIOB Ha
IIpUMepE rajoreHoB. BaxHelme coeAMHEHNs] METAJJIOB U HEMETAJIJIOB B
IIPUPOJE U XO3AUCTBEHHOU EATEIbHOCTH YEJI0BEKA.
7. | Ilpakmuueckoe 3anamue Ne5: 2

«Onpenenenue pH pactBopa cosei»




8. | Ilpakmuueckoe 3anamue No6: 2
«M3yueHue B3auMOIeHCTBUS METAJIJIOB C PAaCTBOPAMHU KHUCIIOT U COJIEM»
Pa3nes 14. Oprannyeckasi xumusi. Oprannvyeckue coeJMHeHMs. 4
Tema 14.1. Cooepoicanue yuebHo20 mamepuana 4
OCHOBHBIE T0J0XKEHUS 1. | IIpeamer oprannueckoi xumuu. OCOOEHHOCTH OPraHUYECKUX COEAUHEHUH. 2
TEOPUHU CTPOCHUS OcHoBHbIe noJsioxkeHus: Teopun A.M. byrtnepoBa. M3omepus, romonorus.
OpPraHUYECKUX COEIMHEHUM. Knaccudukanus opraHU4ecKux COeAMHEHUN.
CamocrosiTejibHas padoTa: 2
1. Ucropus BO3HUKHOBEHUS U Pa3BUTUS OPIraHUUYECKON XUMUH.
Pa3zgea 15. YrieBogopoabl 1 X NPUPOAHbIE HCTOYHUKH.
Tema 15.1 Coodeporcanue yuebnoeo mamepuana
YTrI1eBoAopoabI U UX =
IIPUPOIHBIE HCTOUHHKH. 1. | Kiaccudukanus yriaeBogaopoaoB. ['oMooruueckuii psia IKAHOB. Nzomepus u 2
HOMEHKJIaTypa ajkaHoB. [lonydyeHue, XMMUYECKHE CBOWMCTBA M IPUMEHEHHE
AJIKaHOB.
2. | Iomonoruueckuii psin  ankeHoB. l3omepuss W HOMEHKIIATypa aQJIKCHOB. 2
ITony4yenue, XUMHUYECKUE CBOMCTBA U IPUMEHEHNE AJIKEHOB.
3. | Fomonoruueckuit psn ankuHOB. M3oMmepuss W HOMEHKJIATypa aJIKHHOB. 2
[Toryuenue, XuMu4ecKre CBOMCTBA U TPUMEHEHNE aJIKMHOB.
4. | 'omonoruueckuil psa apeHoB. Mi3omeprs 1 HOMEHKJIaTypa apeHoB. 2
XuUMHUYECKue CBOKMCTBA apeHoB. [lonyueHue apeHos.
Paznen 16. Kuciopoacoaepsxanme oprannyecKue coeJMHeHHUsl. 2
Tema 16.1 Cooepoicanue yuebHo20 mamepuana 2
Kucnoponconep:xamue 1. | Couptel, kapOOHOBBIE KHCJIOTBI M CIOXHBIE OH(QUPBL HUX CTPOEHHE U 1
OpPraHUYECKHE COEAMHEHHUS XapaKTepHble XUMUUECKHE CBOICTBA.
2. | Mputa Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT. JKHUPBI KaK CIOXKHBIE d(DUPHI. 1
YreBoasl.
Pa3nen 17. A3oTcoaep:kaniue opraHnyeckue coeIMHeHUs. 4
Tema 17.1 Cooeporcanue yuebHo2o mamepuana 4
A3oTcozepKarue 1. | Tomonoruueckuii psij npeaeabHbIX aMuHOB. [lonydenue n xummaeckue 2

OpPraHn4CCKUC COCANHCHUA

CBOICTBa aMMHOB. ApOMaTH4eCKUE aMUHbl. AHWINH. AMUHOKHUCIIOTHI. benku.
N3yuyenune mporeccoB 00patuMoi 1 HeoOpaTUMOH IeHaTyparuu Oernka.




CamocTrosiTesbHBIE padoTa:

1. Jledunut Oenka B MUIIEBBIX TPOAYKTAX U €ro MPEOJOJICHUE B paMKax 2
rJ100a7IbHOM MPOJOBOJIBCTBEHHON IPOrPaMMBI
Pasznea 18. IlinacrMacehbl M BOJIOKHA. 3
Tema 18.1 Cooeporcanue yuebnoeo mamepuand 3
[TnacTMaccel 1 BOJIOKHA 1. | Ilonstne o mmactmaccax. OTAenbHBIE MPEACTABUTEIM CHUHTETHYECKHX U 1
HCKYCCTBEHHBIX MOMMepoB. OTaenbHBIC TPEACTABUTEIN XUMHUYSCKUX U
MIPUPOJIHBIX BOJIOKOH.
CamocrosiTesibHas padora:
1. Oxpana okpyaromien Cpebl OT XUMHUYECKOTO 3arpsi3HEHHSL. 2
Pa3znen 19. Xumus u ;Ku3Hb 13
Tema 19.1 Cooepoicanue yuebHo20 mamepuana 8
X¥MMHA ¥ OpraHu3M 1. | Xumuyeckue DSJIEMEHTH B opraHusMe 4enoBeka. OpraHuueckue U 2
1CJI0BCKA Heopranuyeckue BeriecTBa. OCHOBHBIE )KM3HEHHO HEOOXOIUMBIE COCIUHEHUS:
OenKH, YrJIeBOIbI, JXUPbI, BUTAMUHBL. YTIEBOABI — TJABHBI HMCTOYHUK
SHepruu opranusma. Ponp KuUpoB B opraHuszme. XOJIECTEpUH U €r0 poiib B
3J10pOBbE YenoBeKka. MuHepaibHbIe BEllecTBa B MPOAYKTaX MUTAHMS, MUIIEBbIC
no6asku. COalaHCHPOBAHHOE MTUTAHUE.
CamocrosiTesibHas padora:
1. VrneBozsl U UX poJb B )KMBOU MPUPOJIE 2
2. JKupbl Kak IPOAYKT TUTAHUS U XUMHUYECKOE ChIPbe 2
3. HexBarka mpoJ0BOJIBCTBHS Kak Tiio0ambHas mpobiema yenoBedyecTa u 2
MyTH €€ pelIeHus
Tema 19.2. Cooepoicanue yuebHo20 mamepuana 5
Xumusi B OBITY 1. | Boga. KadgectBo BoJbI. Motommue u ncTsMe cpeacTra. [IpaBmna Oe3omacHoi 1
paboThI CO cpeicTBaMU OBITOBOM XUMUH.
CamocrosiTesibHas padora:
1. CpenctBa rurueHbl Ha OCHOBE KHUCIOPOICOAEPIKAMINX OPTaHUIECKUX 2
COEAMHEHUI
2. CuHTeTHYECKHEe MOIOIIIKE CPEICTBA: IOCTOMHCTBA U HEJOCTATKU 2
buoJsiorus
Pa3znen 20. Buojiorusi — COBOKYNMHOCTH HaYK O KUBOM nmpupoae. MeToabl HAYYHOT0 MO3HAHUSI B OMOJIOTHH 2
Tema 20.1 | Cooeporcarue yuebnozo mamepuana 2




Buonorus — coBokynHocts | 1. | )KuBas npupoaa kak 00beKT u3yueHust 0Moa0run. MeToab! UCClIeJ0BaHuUs 2 2
HayK O *KHBOU MPHUPOJIE. JKUBOM npuposl B 6uosnorun. OnpeaeneHue >Ku3Hu (C MpUBICYCHUEM
MeTto/1b1 Hay4HOTO MarepHaia u3 pa3ieiaoB GU3NKU U XUMUH). Y POBHH OPraHU3AIUH KU3HH.
MO3HAHUS B OMOJIOTUH.
Pa3znen 21. Kiterka 15
Tema 21.1 Cooepoicanue yuebHo20 mamepuana 15
Kierka 1. | Ucropus nzydenus kinetku. OCHOBHBIE [10JIOKEHUS KJIIETOYHOW TEOPUH. 1 2
Heoprannueckue 1 opraHu4eckie BeIecTBa KJIETKH.
2. | Crpoenue kietku. Opranou sl KJIeTKU. [IpokaproThl U 9YKapHOTHI. 1 2
3. | MerabonusMm. Ponb ¢pepMeHTOB B HEM. 1 2
4. | Crpoenue u QyHKIIUH XpOMOCOM. JKN3HEHHBIN UK KJIETKH. MUTO3, MEH03. 1 2
5. | Crpoenue IHK u PHK. buocunres 6enka. 2 2
6. | Bupycsl u 6akreprodaru. Bupyc ummynonedummra yenosexa (B1Y). 1 2
[Tpodunaktuka BUY-unpexnmnn
7. | Ilpakmuueckoe 3anamue No7: 2 2
«Halnrogenne KIeToK pacTeHH U )KUBOTHBIX 11O MUKPOCKOIIOM Ha TOTOBBIX
MUKpOnpenaparax, ¥ UX OIACaAHHE»
8. | Ilpaxmuueckoe 3anamue No§: 2 2
«CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KMUBOTHBIX)»
CamocrosiTenbHas padora:
1. Ucropus u pa3BuTHE 3HAHUN O KIJIETKE 2
2. CoBpeMeHHbIE METO/Ibl NCCIIEOBAHMS KIICTKH.
Pa3nen 22. Opranuszm 10
Tema 22.1 Cooepoicanue yuebHo20 mamepuana 10
Opranuszm 1. | Opranusm — enuHoe 1enoe. MHorooopasue opranu3mMoB. OOMEH BEIIECTBOM U 1 2
SHEpruel ¢ OKpyxarlmeil cpefoil Kak HeoOX0IMMOe YCIOBUE CYIIECTBOBAHMS
KHUBBIX CHCTEM.
2. | Henenue xietku. becrnonoe pasmHoxxenue. I[lonoBoil mporecc M IMOJIOBOE 2 2
pasmMHOkeHue. OIIo10TBOPEHUE, €ro OMOJIOTHUECKOe 3HAaUEeHHE.
3. | [lonsaTHe 00 MHAMBUAYAITEHOM (OHTOTEHE3), IMOPHOHATIHLHOM (IMOPHOTEHE3) H 1 2
noCTAMOPHOHATBHOM pa3BUTHU. VIHAMBHIyallbHOE pPAa3BUTHE 4YEJIOBEKAa U €ro
BO3MOYKHBIE HApYIICHUSI.
4. | OOmme mpeACTaBICHUS O HACIEICTBEHHOCTH M M3MEHUYMBOCTU. | eHeTHUecKas 2 2




TEPMUHOJIOTUSl U CUMBOJIMKA. 3aKOHOMEPHOCTU HacnenoBaHusi. HacnenoBanue
IIPU3HAKOB y YEJOBEKA. [ eHeTHYecKue 3aKOHOMEPHOCTH H3MEHUYMBOCTH.
Knaccudukanus GopM W3MEHUYUBOCTH. BIusHUE MyTareHOB Ha OpPraHU3M
YEeJI0BEKa.

[Ipeamer, 3amauum M MeTOABI CeJEKUUM. ['eHeTHuYeckue 3aKOHOMEPHOCTU
cenmexkumu. Yuenme H.M. BaBwioBa o0 meHTpax MHOrooopasus W
IPOMCXOXKACHUS KyJIbTYPHBIX PACTeHHH. BUOTEXHOJIOrus, ee JAOCTHKEHMS,
NEPCIEKTUBBI PA3BUTHSL.

Ilpakmuueckoe 3anamue Ne9:
«Perrenue 31eMEHTapHBIX TEHETUYECKHUX 337129

Pasznea 23. Bun

16

Tema 23.1.
Bun

Cooepoicanue yuebHo20 mamepuana

16

1.

OBOJIIOLIMOHHAS TEOPHUS U €€ POJib B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAay4YHOM KapTUHBI Mupa. Bua, ero kpurepuu. [lonynsanusa kak
CTPYKTYypHas €IMHULIA BUJA U 3BoItoud. CUHTEeTHYECKasi TEOpHUs IBOJIIOLUN
(CTD). ABmxymiye cuisl 3BOJOLKN B cooTBeTcTBUU ¢ CTD.

Pesynbprarel sBomoruu. CoxpaHeHHME MHOroo0Opasus BHJIOB KaK OCHOBa
ycroiuuBoro  pasButus  Ouocdepbl. IlpuumHBl  BBIMHpaHUS  BHJOB.
buonormueckuit  mporpecc M OWonoruuyeckuit  perpecc.  I'umoressl
IIPOMCXO0KICHMS )KM3HU. AHTPOITOT€HE3 U €r0 3aKOHOMEPHOCTH.

Ilpakmuueckoe 3anamue Nel0:
«Omnucanue ocobeli Buaa mo MophoIOrHIecKOMY KPUTEPHIO»

Ilpakmuueckoe 3anamue Nell:
«AHanN3 1 OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKIACHUS HKUZHI

Ilpakmuueckoe 3anamue Nel2:
«AHanu3 1 OLIEHKA PA3JIMYHBIX TUIIOTE3 IIPOUCXOKICHUS YETOBEKa»

CamocrosiTesibHas padora:
1. Monynsamus Kak eAMHUIIA OMOTOTHYECKON IBOTIOIIUU

2. Tlomynsamus Kak SKOJIOTHYSCKask SAMHHIIA

3. COBpCMCHHBIC B3IJIs10bI HA 6I/IOHOFI/I‘-ICCKYIO 9BOJOIHIO

4. CoBpeMeHHBIE B3Il HA TPOUCXOK/ICHHUE YEJIOBEKA: CTOJIKHOBCHHUE
MHEHUHN

N DN N DN

Pasznea 24. DxocucreMsbl

Tema 24.1

Cooepoicanue yuebno2o mamepuana

17




DKOCUCTEMBI

[Ipeamer u 3a1a4M HKOJOTHH: YueHHE 00 3KOJIOTHMYECKHX (paKTOpax, yueHHE O
coolmiecTBax OpraHu3MoB, yueHue o ouochepe. Ikonorunyeckue HakTopsl,
0COOCHHOCTH UX BO3CHCTBUSI.

DKosoruyeckas XapakTepucTuka Buja. Llemn muranus, Tpoduyeckre ypoBHH.
buoreonenos kak skocucrema. buocepa — rinobanbHas 3KocucTeMa. YdYeHHUE
B. U. Bepnaznckoro o 6uocdepe. Ponb XHUBBIX opranu3mMoB B Ouocgepe.
buomacca.

Buonorudeckuii KpyroBopoT (Ha mpuMepe KpyroBopota yriepozaa). OCHOBHBIC
HAIpaBJICHUS  BO3JICHCTBUS  4YeloBeka Ha Owocdepy. Tpanchopmanus
€CTECTBEHHBIX IKOJOTUYECKUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM
(arpo1eHO30B).

Ilpakmuueckasn paboma N 13:
«CocraBieHue cxeM Mepeaaydu BEIeCTB U S3HEPTUH (1iernei muTaHus )»

Ilpakmuueckasa paboma Ne 14:
«CocraBneHue CpaBHUTEIBHONW XapaKTEPUCTHUKU MPHUPOJHBIX DKOCHUCTEM U
arpo’KOCHUCTEM CBOCH MECTHOCTH

Ilpakmuueckan paboma Nol5:
«AHanu3 U OLIEHKA IMOCJIEACTBUII COOCTBEHHOM NEATEILHOCTH B OKpY)Karolen
cpefie, TI00aIbHBIX SKOJIOTHYECKUX NMPOOJIEM U MyTEeH UX pelIeHus»

Ilpakmuueckan paboma Nol6:
«PemieHne sK0IOrNYECKUX 3a/1au».

CamocrosiTesibHas padoTa:
1. B.M. Bepnaackuii u ero yuenue o ouocdepe

2. Oxpy>Karolas 4eJoBeKa cpefia U €€ KOMIIOHEHTHI: Pa3INyuHbIe B3Il HA
OJIHY po0IIeMy

3. Cpenpl 0OUTaHWS OPTaHU3MOB: TIPUYUHBI PA3HOOOPA3HS

IKCKYpCHH:
1. Muoroo6pa3ue BuoB. Ce30HHbIE U3MEHEHHS B IPUPOJIE
(oxpecTHOCTH MTpohecCHOHATbHON 00pa30BaTeIbHOM OpraHnu3aIug).
2. EcTecTBeHHBIE M HCKYCCTBEHHBIE YKOCHCTEMBI (OKPECTHOCTH
npodeccnoHaIbHON 00pa3oBaTenbHOI OpraHu3alun).

Jugppepenyuposannstii 3auém

Bcezo:

176







2. YCJIOBUS PEAJINZALIMU ITPOT'PAMMBbI YYEBHOI'O ITIPEIMETA
3.1. TpeGoBaHusi K MAaTEPHAILHO-TEXHHYECKOMY 00ecredeHH 0

Peanuzanuss um  ocBoeHHEe IporpamMmbl  ydyeOHOro oO0I1eo0pa3oBaTeIbHOTO  MpeaMeTa
«EctectBo3Hanmne» TpeOyeT Hanu4us y4eOHOro KaOMHETa C BO3MOXXHBIM JIOCTYIIOM K CETH
HHTepHeT BO BpeMsl yueOHOr0 3aHATHS U B IEPUOJI BHEYUEOHOM 1eATEIbHOCTH 00Y4arOLIIXCS.
[Tomemienue kabuHeTa TOMHKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-3UAEMUOIOTHIECKUX
npaBui 1 HopMaTtuBOoB (CanlluH 2.4.2 Ne 178-02) u ocHamICHO THIIOBBIM O0OpYIOBaHHEM,
yKa3aHHBIM B HACTOALIMX TPEOOBAHMSX, B TOM YHCIIE CIIEHUAIN3UPOBAHHON yueOHOI MeOenbio
U cpecTBaMM 00yuYeHHsl, JOCTATOUHBIMU JJISl BBIIOJHEHUs TPeOOBaHUH K YPOBHIO MOJTOTOBKH
o0yyJarouuxcs.

B kabunere 10KHO OBITH MYJIBTUMENHIHOE 000pPYAOBaHUE, IPH MOMOLIM KOTOPOTO YYaCTHUKH
00pa3oBaTeNbHOrO  MpoIlecca MOTYT MPOCMATPUBATh  BU3YaJbHYIO HH(POPMAIMIO IO
€CTECTBO3HAHMUIO, CO3/1aBaTh [IPE3EHTALMH, BUAECOMATEPUAIIbI, UHBIE JOKYMEHTHI.

3.2. UndopmaunonHoe odecrieueHue 00y4eHust
IlepeyeHb pexkoMeHAyeMbIX Y4YeOHbIX H3AaHWii, VIHTepHeT-pecypcoB, AOMOJTHHUTEILHOM
JIUTEPATYPBbI.

OCHOBHBbIEC HCTOYHUKH (IJI1 CTY/ICHTOB):

Tabpuensn O. C., Ocmpoymog U. I'. Xumust st mpodecCrii U CHEUaIbHOCTEH COIUAIBHO-
SKOHOMHMYECKOTO M T'yMaHUTapHOro Ipoduieil: yueOHUK Uis CTyH. YUYPeXKACHUU cped. mpod.
obpazoBanus. — M., 2015.

Koncmanmunos, B.M. O6miast 6uonorus (CCY3) / B.M. Koncrantunos. - M.: Academia, 2018.
Camotinenko I1. M. ®uzuka 11t npodeccuii U CenuaaIbHOCTEH CONMATbHO-D)KOHOMHYECKOTO U
TYMaHHUTApPHOTO MpodmiIeii: Y9eOHUK U CTYA. YUpeXIeHHH cpea. mpod. odpazoBanus. — M.,
2015.

s npenogasaresiei:

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaeparum.
[Tpuka3 MunucrepcrBa obpazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBep>KACHUU
(benepaabHOro rocy1apcTBEHHOro 00Opa30BaTEILHOTO CTaHJApTa CPEelHEro (IOJHOro) OOILIEero
00pazoBaHUN.

[Tpuka3 MunucrepcTBa obpa3zoBanus M Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
u3MmeHenul B Ilpuka3 MunucrepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®exepanuu ot
17.05.2012 Ne 413 “O0 yrtBepkaeHUU (eaepaTIbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTelbHOTO
CTaHJapTa cpeaHero (MoJHOT0) o0IIero 0opa3oBaHus ».

[Tucemo [lemaprameHTa rocyJapCTBEHHOH MOJUTUKH B cepe MOArOTOBKHM pabOYMX KaJIpoB U
JITIO MunucrepctBa odpazoBanusi u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenpauuu mno
OpraHu3alliil  MOJy4eHHs CpeAHero oOmero obpa3oBaHMs B Mpefenax  OCBOEHUS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro MpodeCcCHOHATBPHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
o0riero o0Opa3oBaHus ¢ y4eToM TpeOoBaHUH (hefepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJAPTOB M TIONTy4aeMoW Mpo(eccCHH WM CIEeNHATBHOCTH CPETHET0 MPO(ecCHOHATBHOTO
o0pa3oBaHU.

bonnapes, b.B. Kypc ob6mieit ¢usuxu. kaura 1: mexanuka: YueOHuk juist Oakanaspo / b.B.
bonnapes, H.I1. Kanamnuukos, I'.I. Cniupun. - JIro6epusr: FOpaiit, 2016. - 353 c.

Kann, K.B. Kypc o6meit pusukn: Yuedbnoe nocooue / K.b. Kann. - M.: Uadpa-M, 2019. - 768 c.
Tonmaues, FO.A. Kypc ¢usuku: YueOnoe nocobue / FO.A. Tonmaues, B.}O. y6ok. - CIIG.:
Jlans I1, 2016. - 448 c.

['pubanoBa, O.B. O6mas u Heopranudeckas xumus: yuyebnoe mocoodue / O.B. I'pubanoBa. -
Pu/[1: ®ennkc, 2019. - 416 c.



Oo6mast xumust. Yueonuk / ITog pen. Jynaesa C.®d.. - M.: Academia, 2017. - 160 c.

OOmast 1 Heopranudeckas xumus: ydeOHoe mocodue / ITox pen. Jlenucosa B.B., Tamanosa
B.M.. - Pu/]I: ®ennkc, 2018. - 144 c.

Kamenckuii, A.A. buomorus. O6mas 6uonorus. 10-11 kimaccer: YueOnuk s o0mieodpaszonar.
yupexaenuii / A.A. Kamenckuii. - M.: [Ipoda, 2013. - 367 c.

Kysnenosa, T.A. O6rias 6uonorus. Teopus u npaktuka: Yueonoe nocobue / T.A. Ky3nerosa,
H.A. Baxxenosa. - CI10.: JIans, 2018. - 144 c.

Oomast 6uosorus: Yueouuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 ¢

I[OIIOJIHP[TCJILHLIC HCTOYHHUKH:

NuTepHeT-pecypcenl:

www. class-fizika. nard. ru («Kacc!Hast ocka aiist 10003HAaTEIBHBIX»).

www. physiks. nad/ ru («®u3uka B aHUMAIHIX»).

www. interneturok. ru («Bumeoypoku 1o npeaMeram MIKOJIbHON MPOrpaMMBbD»).

www. chemistry-chemists. com/ index. html (3:iekTpoHHbIif KypHaAT «XUMUKU U XUMHSI).
www. pvg. mK. ru (oaummuana «ITokopu BopoObeBBI TOPEI»).

Www. hemi. wallst. ru («Xumus. O6pa3oBaTEeIbHBIN CAUT IS MIKOJILHUKOBY).

www. alhimikov. net (O6pa3oBarenbHbIii CAlUT IS IIKOJBHUKOB).

Www. chem. msu. su (OaexkTpoHHas OMOIMOTEKA IO XUMUH).

www. hvsh. ru (kypHain «XuMHEs B IIKOJIE).

WwWw. hij. ru (kypHas «XUMHS U KH3HBY).

www. biology. asvu. ru (Bes 6uonorusi. CoBpeMeHHas OMOJI0THS, CTaThU, HOBOCTH,
OuOJIMOTEKA).

www. window. edu. ru/ window (Eautoe okHO A0CTyIa K 00pa3oBaTeIbHbIM pecypcam
WuTepHera mo 6uonorum).


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

3. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

KoHTpoJib U OlleHKa pPe3yabTaTOB OCBOCHHS O0OIIE00pa30BaTeNbHOr0 Y4eOHOTO MpeaMera
OCYIIECTBIISICTCA TPErojiaBaTelieM B TMPOIECCe MPOBEACHUS NPAKTUYCCKUX 3aHATHA |
1ab0paToOpHBIX PaboT, TECTHPOBAHUS, & TAKXKE BBIOJHECHUS 00YUYAIOIUMUCS WHIUBHIYaTbHBIX
3aJlaHUM, TPOEKTOB, UCCIICIOBAHUMN.

Conep:xanue
o0y4eHust

PesyabTaTsl 00yyeHus
(ocHOBHBIE BH/IbI 1eATEIbHOCTH
00y4arIuxcsi)

DopMBbI U METO/IbI
KOHTPOJISI ¥ OLIeHKH
pe3yabTaToB 00yUeHust

PU3UKA

Beenenue

Pazputue crnocoOHOCTEH SCHO U TOYHO
U3JlaraTb ~ CBOM  MBICIIH,  JIOTHYECKH
00OCHOBBIBATH ~ CBOIO  TOYKY  3pEHHUS,
BOCIIPUHUMATh WU AHAJIU3UPOBATH MHEHMS
CO0ECEeHUKOB, IIPU3HABAs MIPABO APYroro
4yelloBeKa Ha MHoe MHeHue. [IpuBenenue
MPUMEPOB BIHMSIHUASA OTKPHITUH B (PU3KKE HA
IIPOrpecc B TEXHUKE U TEXHOJOTUH
IIPOU3BOJICTBA.

[ToaroroBka u 3amura
pedeparon

Mexanuka

Kunematuka

O3HakoMIJICHHE CO CIoco0amMy OIMCAHHS
MEXAaHUYECKOTO  JBIIKEHUS, OCHOBHOMH
3ala4yeil MEeXaHWKU. M3ydeHne OCHOBHBIX
(buzmIecKux BEIUYUH KHHEMATHKH:
MEPEMEIIEHUSI, CKOPOCTH,  YCKOPEHHUSI.
HaGmronenue OTHOCHUTEILHOCTH
MECXAaHHUYCCKOI'O JOBUXKCHUSI.
DopMyIHpOBaHUE  3aKOHA  CIIOKEHUS
CKOpPOCTEH. Uccnenosanne
PaBHOYCKOPEHHOTO MPSIMOTTUHEIHOTO
NBIDKEHUs (HAa TIpUMepe CBOOOHOTO
MajeHus] TeJd) U PaBHOMEPHOTO IBUKCHUS
TeJa 1o OKpYXHOoCTH. [lOHMMaHue CMBICTa
OCHOBHBIX (buznueckux BEIUYHH,
XapaKTePU3YIOIIHX paBHOMEpHOE
JBUKCHHE TEJIA TI0 OKPYKHOCTH.

TectupoBaHnue,  yCTHBII
OlpoC,  TMOATOTOBKA U
3amuTa pedeparon

JmHamMuka

3aKOHEI

ITornmanne cMBICiIa TaKUX (1)I/I3I/I‘~IGCKI/IX
Mojienel, Kak ~MarepuaibHas  TOYKa,
WHEpIHAbHAS cucreMa OTCYeTa.
W3mepenne Maccel Tena  pa3iMYHBIMHU
CHoco0aMHu. N3mepenue cuI
B3aUMOJICHCTBUSA TeJl. Beruucnenue
3HAYCHHA YCKOPCHHA TCJI IO H3BECTHBIM
3HAYEeHHUSIM JICHCTBYIOIIMX CHJI M Macc Tedl.
VYMeHme pasindaTte CHUITY TAKECTH U BEC
tena.  OObsiCHEHME W TpUBEACHUE
IIPUMEPOB SIBIICHUA HEBECOMOCTH.
[IpuMeHeHre OCHOBHBIX MOHATHUH, HOpMyI
1 3aKOHOB JJUHAMHWKH K PCIICHUIO 3a1a4.

TectupoBaHue,  yCTHBII
orpoc, IIPOBEJICHNE
MIPAKTUYECKOTO  3aHSTHS,
MOArOTOBKA W  3alIMTa
pedepaToB




COXpaHEHHUS B
MEXaHHUKE

OOBsacHeEHHE PCAKTUBHOI'O ABMIXKCHHA Ha
OCHOBC 3dKOHa COXpPAaHCHUS HUMITYJIbCA.
HpI/IMeHCHI/Ie 3aKOHa COXpPaHCHUA
HUMITyJIbCa MOJid BBIYUCIICHUA U3MEHEHUI
CKOpOCTefI TCI IIPpHU UX B3aHMOHCﬁCTBHHX.
Brruncienue pa6OTBI CHJI M HM3MCHCHUA
KHHETHYECKOM OHEpPIruu Teia. Brrancnenue
MOTEHIIHAILHOMN OHCPIruun TCI B
T'paBUTalUOHHOM IIOJIC. XapaKTCpI/ICTI/IKa
MMPOU3BOAUTCIIBHOCTU MalInH u
,Z[BI/Il"aTeJ'IGI‘/'I C HCIIOJIB30BAHHUECM ITIOHATHA
MOIIHOCTH.

TectupoBaHue,  yCTHBIU
OlpoC,  TMOATOTOBKA U
3amuTa pedeparon

OcHOBBI MOJIEKYJISAPHON PU3MKHU M TEPMOAHUHAMUKH

MonekynsipHas
¢uznka

@®opMyIUpOBaHHE OCHOBHBIX IOJ0XKEHUH
MOJIEKYJISIPHOKUHETUYECKON TEOpUH.
BeIinonHeHue SKCHIEPUMEHTOB, CIYKALIUX
000CHOBaHUEM MOJIEKYJISIPHO-
KUHeTHYecko  Teopuu.  Habmronenue
OpOYHOBCKOTO  JBUXEHUS U  SIBJICHUS
mipdy3un.  OmpeneneHue mnapameTpoB
BElIECTBA B ra3000pa3HOM COCTOSIHUU Ha
OCHOBaHUHU ypaBHEHUS COCTOSIHUS
uaeaigbHoro rasa. IlpeacraBienue B BHJE
rpaguka HM30XOPHOTO, HW300apHOTO U
U30TEPMHUYECKOTO IPOLIECCOB.
Beluucnenune  cpemHe  KMHETHYECKOU
SHEPI'UHU TEMJIOBOTO JBUKEHUS MOJIEKYJ 110
WU3BECTHOM TEMIIEpAType BEIIECTBA.
M3mepenue BIaXXHOCTH BO3yXa.

TectupoBanue, YCTHBIN
Omnpoc, TMOJArOTOBKa U
3amuTa pedeparon

TepmoauHaMuka

DKCIEPUMEHTAIBHOE HCCIIeIOBaHuE
TEIJIOBBIX CBOMCTB BemecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOIO IS
OCYIIECTBJICHUSI TpoOIecca MpEeBpaIlCHUS
BEIIECTBA M3  OJHOIO  arperaTHoro
coctosiHusl B Japyroe. Pacuer m3aMeHeHus
BHYTpEHHEH »SHEpruu Ten, paboTel W
MepeaHHOr0 KOJMYEeCTBa TEIUIOTHI Ha
OCHOBaHHH MEpPBOTO 3aKOHa
TepMoauHaMUKUA. OOBICHEHHE TIPUHITUTIOB
JIEHCTBHS TEIJIOBLIX MAaIllHH.

Tectuposanue, YCTHBIN
ONnpoC, IOArOTOBKAa H
3amuTa pedeparon

OCHOBBI 2JIEKTPOAMHAMHUKH

DNeKTpocTaTUKa

TlocTOsTHHBIIT TOK

Brruucnenue CHII B3aUMO/ICHCTBUS
TOUYEUHBIX AIEKTPHUECKUX 3apsIIOB.
Brruucnenue HaNPsHKEHHOCTH u
MOTEHIMAA 3JIEKTPHYECKOTO OIS OHOTO
U HECKOJIbBKMX  TOYEYHBIX  3apsOB.
W3meperne  pa3sHOCTH  TOTEHIHAJIOB.
[IpuBenenne mnpUMEPOB  MPOBOJHHUKOB,
TDJICKTPUKOB " KOHJICHCATOPOB.
Habmtonenue SIBJICHUS
AJIEKTPOCTATUYECKON WHAYKITUH U SIBJICHUS

TectupoBanue, YCTHBIN
Omnpoc, TMOArOTOBKa H
3amuTa peeparon

TectupoBanue,  yCTHBIN




MOJIAPU3ALUU JUDJIEKTPUKA, HAXOSIIErocs
B 3JICKTPUYECKOM TIOJIE.

N3mepenue MOLIHOCTH AIIEKTPUYECKOTO
toka. M3mepenue DOJIC u BHYTpEHHETO
CONPOTHUBIIEHUSI MCTOYHMKA Toka. COop u
HUCIIBITAHUC QJICKTPHUYCCKUX I_ICHCI\/JI C
Pa3IUYHBIM COEIMHEHUEM IPOBOJHUKOB,
pacyeT ux 1mapaMeTposB.

orpoc, MIPOBE/ICHHUE
NPAaKTUYECKOTO  3aHATHSA,
MOJArOTOBKA W 3aluTa

pedeparon

MarnuTtHoe 1osie

HaGmronenne mefcTBHUA MarHUTHOTO ITOJISA
Ha TMOpPOBOJHMK C TOKOM, KApTHHOK
MAarHUTHbIX  moJied.  PopmylHpoBaHuE
NpaBwjia JICBOH PYKH ISl OMNpPEACIICHUS
HarpaBJieHus1 cuibl Amriiepa. Brruncnenue
CHUJI, IEUCTBYIOLIMX HA MPOBOJHUK C TOKOM
B MarHUTHOM TIOJI€, OOBSICHEHHUE PUHITUTIA
JIerCcTBUA AJIEKTPOJIBUTATEIS.
HccnegoBanme SIBIICHHS
3JIEKTPOMArHUTHOW MHAYKITUH.

TectupoBaHue,  yCTHBIU
OlpoC,  TMOATOTOBKA U
3amuTa pedeparo

Koe0anus v BoJIHBI

Mexannueckue
KOJICOAHHUA U BOJIHBI

[IpuBenenue npuMepoB KojeOaTENbHbBIX
nBWKeHuil. VcciaenoBaHue 3aBHCHMOCTH
nepuoja KoyieOaHMM  MaTeMaTH4eCKOIro
MasTHUKa OT €ro JUIMHBI, Macchl U
aMIUTUTYAbl  KoneOanmit.  Ompenenenue
YCKOpEeHusi  CBOOOJHOrOo  MajeHus ¢
MIOMOLIBI0 MATEMAaTUYECKOTO MasTHHUKA.
Habmtonenue konebaHuii 3Bydalero Tena.
[IpuBenenne 3HAYCHUS CKOpOCTH
pacnpoCcTpaHEHUs] 3BYKa B  Pa3IN4HbBIX
cpenax. Ymenue OOBSACHSTH
HCII0JIb30BAHUE YIbTPA3BYKa B MEAMIIMHE.

TectupoBaHnue,  yCTHBII
or1poc, IIpOBE/ICHUE
IIPAKTUYECKOIO  3aHSTHS,
[OJArOTOBKAa M 3aluTa

pedeparon

DNeKTpOMarHuTHBIE
KoJ1e0aHus ¥ BOJTHBI

Habmtonenue OCLIMJUIOTpamMM
rapMOHUYECKUX KOJeOaHUH CuiIbl TOKa B
uenu. OObsACHEHNE MPEBPALICHUS] SHEPTUU
B HJCaIbHOM KoJe0aTeIbHOM KOHTYpE.
N3ydyenue  ycTpoiicTBa W  NPUHIMNA
neiictBus  TpaHchopmaropa. Ananus
CXEMBI Tepeadd dJIEKTPOIHEPTHH  Ha
Oosnblme paccTosIHUS. [IpuBenenue
MPUMEPOB BHUJIOB PAMOCBS3H. 3HAKOMCTBO
C YCTpOWCTBaMH, BXOJAALUIMMU B CHUCTEMY
pamuocBsizu. OOCyxaeHne 0COOEHHOCTEH

pacrpocTpaHeHHsl paIiOBOJIH.

TectupoBaHue,  yCTHBII
Olpoc,  TMOATOTOBKAa U
3amura pedepaToB

CBeTOBbBIE BOJHBI

[IpumMeHeHne Ha  TNpPaKTHKE  3aKOHOB
OTpaXEHHUS U TPEIOMIIEHHMS CBETa IIpU
pemeHuu 3agad. HaOmioneHuwe sBIEHUA
TU(QpaKkIUU U JUCHEPCUH CBeTa. YMEHHue
CTPOUTH M300pa)KeHUsI MPEIMETOB,
naBaeMble JuH3aMu. Pacyer onrtuyeckoi
CHJIBI JINH3.

TectupoBaHue,  yCTHBII
orpoc, IIPOBEJICHHE
MPAKTUYECKOTO  3aHSTHS,
MOArOTOBKA W  3alIMTa
pedepaToB

DJieMeHThl KBAHTOBOM (pu3nku




KBanTosrnie
CBOICTBA CBETA

Hab6monenue (hOTOAEKTPHUIECKOTO
s dekra. Pacuer MaKCHUMaJbHOM
KHUHETHYECKOW SHEPTHH AJICKTPOHOB IPU

dotorddekre.

TectupoBanue, YCTHBIN
Ompoc, TMOJArOTOBKa U
3amuTa pedeparoB

®dusuka aToma @opMynHMpoBaHUE ITOCTYJIATOB bopa. TectupoBanue, YCTHBII

Habmonnenue nuneiyaroro u Omnpoc, IOArOTOBKa U

HETIPEPBIBHOIO CIIEKTPOB. Pacyer yacToTel | 3ammuTa pedepatoB

U JUIMHBI BOJIHBI UCITyCKa€MOTI'O CBETA IIPU

IIEpPEX0/I€ aTOMA U3 OJIHOT'O CTAllMOHAPHOIO

cocTosiHusA B ipyroe. O0bsacHeHMe

IIPUHLMIIA JCUCTBUSA Ja3ep.
®dusuka atomHoro | HaGmroneHue TpekoB aiibga-4yacTuil B TectupoBanue, YCTHBIN
sanpa u kamepe BunbcoHna. Perucrpauus aaepHbix | ompoc,  MOATOTOBKa U
JJIEMEHTapHBIX U3Iy4eHUH ¢ IOMOIIbIo cueTunKa ['eiirepa. | 3amuTa pegepaToB
4acTHIL Pacuer sHeprum cBsi3U aTOMHBIX fJIEP.

IlonnmaHue HEHHOCTH HAyYHOT'O I03HAHUS

MHpa He BOOOIIIE /ISl YEJIOBEYECTBA B

LIEJIOM, a JUIS KaKI0ro 00y4aromerocs

JMYHO, LIEHHOCTH OBJIAJIEHUSI METOJIOM

HAy4YHOTO IMO3HAHUSA VI JOCTUKCHUS

ycriexa B JIto0OM BUJIE€ IPAKTUYECKON

JIESITEJIbHOCTH.

Bcesennasa u ee 3BoJTIOIHUA
Crpoenue OOBsicHEHHE MOJIETH pacLIUpsIoLIecs TectupoBaHue, yCTHBIN
pa3BUTHE Bcenennoti. OIIpOC, NOArOTOBKA U
Beenennoit 3amura peeparon
[IpoucxoxaeHue Ha6umonenue 3Be3n, JIyHbl 1 I1aHET B TectupoBaHue,  yCTHBII
Conneunoit teneckorn. HaGmoieHue COTHeYHbIX MATEH | OMpOC,  MOATOTOBKA U
CUCTEMBbI C TIOMOIIIBIO TEJIECKOTIA. 3amuTa pedeparon
XUMUsA

BBenenne PackpeiTre Bilaga xumMndeckon kaptunel | [logrotoBka wu  3ammra

MHpa B €JUHYIO0 €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa. XapaKTepUCTHKa XUMUU
KaK MPOU3BOIUTENBHON CUIIBI OOLIECTBA.

pedepaToB




Baxxueiinue
XUMHUYCCKHUC
OHATHS

YMeHue naTh onpeesieHHe U OepUpoBaTh
CICAYIOIIUMHU XHUMUUYCCKHMMU TMOHATHUAMU:
«BEIIECTBO», «XMUMHYCCKUI  3JIEMEHT»,
«aTOM», «MOJICKYJIa», «OTHOCHUTEIbHbBIC
aTOMHAs U MOJICKYJISIpHAsE MacChl», «HOH»,
«AJUTOTPOIHUS», «HU30TOIBI», «XHUMHUYECKas
CBSI3bY, «QIIEKTPOOTPHIIATEITLHOCTDY,
«BAJICHTHOCTbY», «CTEMCHb OKHUCIICHHSI,
«MOJIbY, «MOJISIpHAs Maccay», «MOJIIPHBIH
00BeEM ra3000pa3HBIX BEIIICCTBY,
«BEIIECTBA MOJIEKYJISIPHOTO u
HEMOJICKYJISIPHOTO CTPOCHHUSI,
«PacTBOPBI», «IIEKTPOJTHT u
HEDJICKTPOJIUTY, «QJIEKTPOITUTHYCCKAS
JIMCCOLTHAIIN, «OKHCJTUTEITh u
BOCCTAHOBHUTEIIbY, «OKHUCIICHHUE u
BOCCTAHOBJICHUE», «CKOPOCTh XUMUYECKOM
peakiumu», «XHMHYECKOE paBHOBECHEY,
«YTJIEPOJHBINA CKeJeT», «(PYHKIHOHATbHAS
IPYIIAY, KH30MEPHUS.

VYhpaxxHeHus: Ha pEIICHUE
YPaBHEHUH, TECTUPOBAHUE,
YCTHBIN (bpOoHTALHBIN
onpoc

OCHOBHBIE 3aKOHBI
XUMHNHU

@opMyIHpOBaHUE 3aKOHOB COXpaHEHUs
MacChl BEIIECTB M ITOCTOSIHCTBA COCTaBa
BELIECTB.  YCTaHOBJEHUE  INPUYMHHO-
CIIEICTBEHHOW CBSA3M MEXIY COJIEpP)KaHUEM
3TUX 3aKOHOB M HAMKMCAHUEM XHMHYECKHX
dopmyn w  ypaBHeHWH.  Packpeitme
(bu3nueckoro CMbICIIa CHUMBOJIUKH
[lepuoanueckoit  TaOMMUIBI XUMHYECKUX
anemeHToB  JI.M.MenneneeBa (HOMepoB
JJIEMEHTA, rnepuoaa, TPYIIIbI) u
YCTaHOBJIEHHE  NPUYUHHO-CIEACTBEHHON
CBA3M MEXJIYy CTPOGHHEM aToMa H
3aKOHOMEPHOCTSIMM U3MEHEHUS CBOMICTB
3JIEMEHTOB U 00pa30BaHHBIX UMHU BELIECTB
B IEepHoJax W TIpymnmnax. XapaKTepUCTHKa
3JIEMEHTOB MaJIbIX MEPHUOAOB MO UX
nosiokeHnto B Ileproguueckoit cucreme
J.N.Menneneena.

Tectuposanue,
(bpOHTATBHBIN
MOATOTOBKA U

pedeparon

YCTHBIN
orpoc,
3amuTa

OcCHOBHBbIE TEOPUH

XUMHHN

VYcraHoBineHWEe  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yromux UX XUMHUYECKHUX DJIEMEHTOB.
XapakTepucTuka  BaXHEHIIMX  THUIIOB
XUMUYECKUX CBSI3€M W OTHOCHUTEIHHOCTH
3TOM TUTIOJIOTUH. OOmbscHeHue
3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOEHUS KPHUCTALTUYECKUX
pemetok. DopMyTUpPOBaHHE OCHOBHBIX
MOJIOKEHUH TEOPUU DIEKTPOIUTUUECKOU
JUCCOITMAIIMN U XapaKTePUCTHUKA B CBETE
3TON TEOpPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COETMHEHUH.
DOopMyIHPOBAHUE OCHOBHBIX IOJOKEHUN

YcTHbBIN
MpOoBeJICHUE
MIPAKTUIECKOTO
MOATOTOBKA U
pedepaToB

orpoc,

3aHATHS,
3aluTa




TEOPUH XUMHUYECKOTO CTPOEHHUS
OpPraHUYECKUX COEMHEHU I u
XapakTEpUCTUKa B CBETE€ 3TOM TEOpUU
CBOMCTB  B@KHEUIIMX  IPEACTaBUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUM.

Baxxueiinine
BEIIECTBA U
MaTepUalIbl

XapakTepucTuka CTPOCHUSI aTOMOB U
KPHUCTAJJIOB M Ha 3TOW OCHOBE — OOIIMX
(U3MYECKUX W XUMHUYECKHX CBOWCTB
METaJUIOB M HEMETAJUIOB. XapaKTEPHUCTHKA
COCTaBa, CTPOCHUS, CBOWCTB, MOJYYEHUS U
NIPUMEHCHHUE BAXHEHITUX  HEMETaJlIOB.
XapakTepucTuka COCTaBa, CTPOCHUS U
Oo0IIMX CBOWCTB BaXXHEWINHUX KJIACCOB
HEOpPraHUYecKux coenuHenuit. Onucanue

cocTaBa n CBOMCTB BaKHEHIITNX
IpeACTaBUTENEN OPraHUYECKUX
COCIWHEHMI: MeTaHoJla W  3TaHoia,
CJIOKHBIX 3¢hupoB, YKUPOB, MBI,

KapOOHOBBIX KHUCIOT (YKCYCHON KHCIIOTHI),
MOHOCaxXapua0B (TJIFOKO3BI), JHCAXAPUIOB
(caxapo3bl), monmMcaxapujoB (Kpaxmajia U
LIEJUTIOJIO3bI), ~ AMHHOKHCIJIOT,  OEJIKOB,
HCKYCCTBEHHBIX M CHHTETHYECKHX
MTOJINMEPOB.

TectupoBanue, o1poc
YCTHBIH, IMMCHbMEHHBIH,
MIPOBEICHUE

IMPAKTUYCCKOI'O 3aHATHA

XUMHUYECKHUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHOU u
npodeccnoHaTbHOM JeSATeIILHOCTH
XUMMYECKHX TEPMHHOB U CHUMBOJIMKH.
Ha3piBaHue W3y4eHHBIX  BELIECTB IO
TPUBHUAIILHON WA MEXIYHApOIHOU
HOMEHKJIAType U OTPAXKEHUE COCTaBa ITUX
COCIUHEHUI C TIOMOIIBIO XUMHYECKHX
dhopmyi. OtpaxeHue XUMHUYECKHUX
IIPOLIECCOB C MOMOIIBI0 YPAaBHEHUI
XMMHYECKHUX PEAKIUH.

Paz6op y4eOHBIX
CUTyalluil,  COCTaBJICHHUE
yYpaBHEHUU

XUMHYECKHE
peakuuu

OObsicCHEHHE  CYIIHOCTH  XHUMHUYECKUX
niporieccoB. Knaccudukanuss XuMu4ecKkux
peakiuii Mo pa3aM4HbIM IPU3HAKaM.

YeTHBIN onpoc

XUMHUYECKUN
JKCIIEPUMEHT

BI)IHOJ'IHGHI/IG XUMHUYCCKOI'O 3KCHepI/IMCHTa
B IIOJIHOM COOTBETCTBHHM C TpaBUIAMHU
TEXHUKH Oe3omacHocTu. Habmronenue,
(UKCUpOBaHHE M OMHUCAHHE PE3yIbTaTOB
ITPOBEJICHHOTO YKCIICPUMEHTA.

VYCTHBIN W THUCHMEHHBIN
Ompoc

XuMuueckas
uHpopmManus

[IpoBenenne caMOCTOSATENBHOIO IIOHUCKA
XUMHUYECKON nHpopMauu c
HCIIOJIb30BAHUEM PA3JIUYHBIX HCTOYHHMKOB
(Hay4YHO-TIOMYJISIPHBIX W3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
Wnrepuera); HCITOJIb30BaHUE
KOMITBIOTEPHBIX TEXHOJIOTH JUIs
0o0pa®oTKM W Tmepenay XUMHUYECKOM
uHbopMallUM UM €€ TNpPEJCTaBICHHUS B

Pemenne yueOHBIX 337124




pa3IuuHBIX (hopmax.

[IpodunbHoe u
npodeccHoHaIBLHO
3HA4YNMOe
coziepKaHue

OObscHEHUE XUMHUYECKHUX SIBIICHHH,
MPOUCXOIIMX B TpUpojae, ObITY W Ha
npousBojactBe.  CoOmofeHue  mpaBMil
9KOJIOTUYECKH T'PAMOTHOTO TIOBEICHHS B
okpyxatome cpene. OlleHKa BIHSHUS
XUMHAYECKOTO 3arpsi3HEHHS OKpYXKarolieh
cpenbl Ha OpPraHU3M YEJIOBEKa U JpPYyrHe
XuBble OpraHu3Mbl. COOJIOZCHUE IMPaBHII
6e3omacHoro oOpalieHus C TOPIOYUMH U
TOKCHUYHBIMHU BCIICCTBAMU, Ha60paTOpHBIM
obopynoBanueMm. Kpurudeckas oreHka

JOCTOBEPHOCTH XUMHUYECKOW MH(POpMAIINH,
MOCTYIAIONICH U3 Pa3HBIX UCTOYHUKOB.

Pemntenue memaroruueckux
CUTYyalUi. ITonroroBska

pedeparon

BHOJIOI'UA

buonorus —
COBOKYITHOCTb HayK
0 JKMBOM

npupozae. Meroasl
Hay4HOI'0 IMO3HaHUs
B OMoI0OTHH

3HaKOMCTBO C OOBEKTaMM  H3YyYEHUS
Oouosnoruu. BeisBinenue ponu Ouosnoruu B
(dbopmMupoBaHUU COBPEMEHHOMU
€CTECTBEHHO-HAy4YHON KapTUHbI MHpa U
IIPaKTUYECKON AESITEIbHOCTH JTHOACH

YcTHBI onpoc

Kierka 3HAaKOMCTBO C  KJETO4YHOH  Teopueil | TectupoBaHue, YCTHBIN
CTPOECHUSA OpraHU3MOB. [Tonyuenue | omnpoc, MPOBEJICHUE
MPEJICTABJICHUS O POJIM OPraHWYECKUX U | MPAKTUYECKOTO  3aHSTHUA,
HEOPraHMYECKUX BEUIECTB B  KIIETKE. | IOJrOTOBKA W  3aluTa
3HaHUE CTPOCHHMsI KIIETOK IO pe3yibTaraM | pedeparoB
paboTel €O CBETOBBIM  MHUKPOCKOIIOM.
YMeHue  onuchiBaTb  MHUKPOIpENnapaThl
KJIIETOK pacTeHUd. YMEHHE CpaBHUBATh
CTPOECHUE KJIETOK PACTEHUM U JKMUBOTHBIX
110 TOTOBBIM MUKPOITpENapaTam.

Opranuszm 3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOXeHUs | TecTupoBaHue, YCTHBIN
OpPraHu3MOB, CTaJUMd  OHTOIE€HEe3a Ha | OIpoc, MIPOBEJICHUE
MpuMepe 4YelOBEeKa. 3HAHWE TMPHUYMH, | MPAKTHYECKOTO  3aHSTHUS,
BBI3BIBAIOIIMX HAPYIIEHHUS B pPa3BUTUU | MOATOTOBKA M 3aluTa
OpraHu3MOB. VYMmenue MOJIb30BaThCA | pedepaTon
TeHETUYECKOM TEPMHUHOJIOTUEN u
CUMBOJIMKOH, pelarb MIPOCTENIINE
TeHETUYECKUE 3aJ1a4M. 3HaHue
0COOCHHOCTEH HACJICACTBECHHOMN i
HEHACJIEICTBEHHON W3MEHYMBOCTH M HX
OMOJIOTMYECKOU POJIN B IBOJIIOITUH SKHBOTO.

Bun YMenue aHanu3upoBaTh U OLIEHUBATH | TecTupoBaHue, YCTHBIN
pa3IM4yHbBIE  TUIOTE3bl  MPOUCXOXKAECHUS | OMPOC, MPOBEJICHUE
KU3HM Ha 3emiie. YMEHHE MPOBOJUTH | MPAKTUUYECKOTO  3aHSATHS,
OIMMCaHHEe oOoco0ell OJHOro BHAA IO | HOATOTOBKA M 3allHTa
Mopdonoruueckomy kputeputo. Passutue | pedeparon

CIIOCOOHOCTEH SICHO MW TOYHO H3JIarath
CBOM MBICIIM, JIOTHYECKH OOOCHOBBLIBATH
CBOHO TO'-IKy 3peHI/I$[, BOCHpI/IHI/IMaTI) nu
aHAIM3UPOBATh MHEHHS COOECeIHHKOB,
MpU3HABasl IPaBO JPYroro 4YelioBeKa Ha




HHOC MHCHUC. VYMmenune JOKa3bIBaTh
POACTBO HYCJIOBCKA W MIICKOIMUTAIOUINX,
O6H_IHOCTB N paBCHCTBO YCJIOBCYCCKUX pac.

OKOCHUCTEMEI

3HaHue OCHOBHBIX HKOJIOTMYECKUX
(akTOpOB U WX BIIMAHUS HA OPTraHU3MBI.
3HaHue OTIUYHUTEITLHBIX MIPU3HAKOB
HCKYCCTBEHHBIX c0001IeCTB —
arpo3KOCHUCTEM. [Tonyuenue
MPEJICTABJICHHS O CXEME DKOCHUCTEMBI Ha
npumepe  Ouocdeprl.  lemoHCTpamms
YMEHHSI TIOCTAHOBKH IIEJICH JeSITeIbHOCTH,
TUTAHUPOBAHUE COOCTBEHHOM EATEIHbHOCTH
JUISL JOCTUKEHHSI TIOCTABJICHHBIX IEJIEH,
MPEIBUIICHUS BO3MOXHBIX PE3yJIbTaTOB
3THUX JIeHCTBHH, OpraHu3aiuu
CAMOKOHTPOJISI M OICHKH IMOJIy9eHHBIX
pesyiabTaTtoB. OOydeHHEe  COOJIOACHUIO
MIpaBWJI MIOBEJICHUS B MIPUPOJIE, OEperxKHOMY
OTHOIIEHHUIO K OMOJIOTUYECKHM O0BEKTaM
(pacTeHMsIM W OJKMBOTHBIM U HX
COO0O0IIECTBAM) U UX OXpaHE.

TectupoBaHue,  yCTHBIN
orpoc, MpOBEICHUE
MPAaKTUYECKOr0  3aHATHUS,
MOATOTOBKA W  3alllUTa
pedepaToB




4. JUCT UBSMEHEHHUH U JOIOJTHEHU,
BHECEHHBIX B PABOUYIO IPOTPAMMY

Ne Jlara BHecéHHbIE MI3BMEHEHUSA Ne
n/n BHECEHMS CTPaHMLBI
HU3MeHEHHUs
1. 04.06.2021 r. Buecenue W3MEHEHUN B KaJIEHJapHO-
TEMaTH4ECKOe IUIAHUPOBAHMUE; CIIMCOK
PEKOMEHYEeMOH JINTepaTypbl




Buabl yHUBEpCAJIBHBIX

yueOHBbIX J1eiicTBUil
(B coorBercTBHU ¢ PI'OC COO)

O01IMe KOMIETeHI NI

(B coorBercTBUM ¢ PI'OC CIIO)

JIMYHOCTHDBIE
(oOecnieunBarOT
[IEHHOCTHO-CMBICJIOBYIO
OPHUEHTAIINIO O0YJAIOIINXCS U
OPUEHTALIMIO B COUUAIIBHBIX
POJIAX U MEXJIMYHOCTHBIX

OTHOIIICHUSX )

OK1. [ToHumars CyliHOCTb U COLUAIbHYIO
BHAYMMOCTH CBOEH Oyay1ei npodeccun,
[IPOSIBJISITH K HEM YCTOMYMBBIN UHTEPEC,
OK3. [IpuHuMath peueHus B CTaHJAPTHBIX U
HECTaHJAPTHBIX CUTYALMsIX U HECTU 32 HUX
OTBETCTBEHHOCTb,

OKS. CaMoCTOSATENbHO ONPEAEATh 3a0a4l
po(hecCHOHATLHOTO U JIMYHOCTHOTO
[Pa3BUTHUS, 3aHUMATHCSI CAMOOOPA30BAHHUEM,

(OCO3HAHHO IJIAHUPOBATD MMOBBINICHUC

KBaJIM(DUKALIUH.

PeryasiTuBHbIE:
1eJieroiaraHue, IIaHupOBaHMe,
POTHO3UPOBAHNE, KOHTPOIh
(KOppeKIus), caMOpETyIISIIHS,
OLICHKA

(obecreunBarOT OpraHu3aluio
00y4JaroIUMuUCs CBOEH yueOHOM

OK?2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITebHOCTb, BEIOUPATh TUIIOBBIE METO/IbI U
CTIIOCOOBI BBIITOJHEHHS PO ECCHOHATBHBIX
3aJa4, OLeHUBATh UX 3(PHEKTUBHOCTH U
Ka4eCTBo,

OK3. [IpuHumars pelieHus B CTaHJapTHHIX U
HECTaHJAPTHBIX CUTYallUsAX U HECTH 3a HUX

NeATEIBHOCTH) OTBETCTBEHHOCTb.

Ilo3naBaTenbHbIE OK4. Ocy1iecTBiaATh MOUCK U UCTIOJIB30BAHNE
(obecneunBaroT UH(pOpMaLUU, He0OXOAUMOM 115
MCCIIEI0BATEIbCKYIO 3 PEKTUBHOTO BHITOJIHEHHUS

KOMIICTCHTHOCTb, YMCHUEC

paboTaTh ¢ nHpopMaluen)

npodecCHOHANBHBIX 3a]1a4,
po¢eCCUOHAITBHOTO U TMYHOCTHOTO
pa3BUTHS,

OKS. HUcnonb3oBath
MH()OPMAMOHHO-KOMMYHHKAITHOHHBIC
TEXHOJIOTHH B TPO(HECCHOHATTEHOM
NeSITeNIbHOCTH,

OK9. OpueHTHpOBaTHCS B YCIOBUSX YaCTOU

CMEHBI TEXHOJIOTUH B Tpo(ecCHOHaTbHON

JESITENBLHOCTH.

KoMmyHnKaTuBHBIE
(obecneunBarOT COLMATIBHYIO
KOMITIETEHTHOCTb M y4eT
TIO3HIINU

PYKOBOJICTBOM, TTOTPEOUTETISIMU,
NpyruX Jr0/Iel, yMEHHE CIyIIaTh

1 BCTYIIaTb B AUAJIOT,

OK6. PaboTaTh B KOJIJIEKTHBE U B KOMaHE,
a¢(heKTUBHO 00IIAThCA C KOJIJIETaMH,

OK?7. Bpatb Ha ce0st OTBETCTBEHHOCTbD 32
paboTy 4JI€eHOB KOMaH/Ibl (IOTYMHEHHBIX ), 3

PE3YyJIbTAT BBIIIOJIHCHUA 3aJIaHUI.




Y4aCTBOBATh B KOJUICKTUBHOM
00CYXICHUHU TPOOIIEeM,

B3aUMO/IEHCTBOBATh U COTPYIHUYATH CO
CBEPCTHUKAMU

1 B3POCIIBIMH)




Ipunooicenue 1

IMJIAHUPOBAHUME YUYEBHBIX 3AHATUM C UCITIOJIb30BAHUEM
AKTHUBHbBIX I THTEPAKTUBHbBIX ®OPM 1 METOJOB OBYYEHUA

Ne T Koua- AKTHBHBIE H dopmupyemble
eMa y4e0Horo
n/n SAnsITHsL BO | MHTEPAKTHBHBbIC (DOPMBI | YHUBepCcaJbHbIC y4eOHbIE
4acoB 1 METOABI 00y4eHHs AEeHCTBUSA
1. Oo0mas u CamocrositenvbHass paborta ¢ | JIuunocmmuole:
HeopraHu4yeckKas JTUTEPATypOi, KOJUICKTUBHAS | YMETh BBIIOJIHATH CAMOOLICHKY Ha
XHMHUS 3 MBICIIUTEIIbHAS JIESITCIBbHOCTD, | OCHOBE KPUTEPHS YCIECIIHOCTH
Tema 1.1 OcHoBHBbIE pabora c HATJISIIHBIM | Y9€OHOU e TEIIbHOCTH.
MOHSITUA W 3aKOHBI nmocoouem, HCIIOJIb30BaHKE
XHUMHH MYJIbTUMEIUNHON Ilo3naseamenvnoie:
Mpe3CHTAINH [IpencraBnsaTe nHGOpPMAIUIO B BUJIC
2. Tema 10.1 3 Pabora B MaybIx rpymmax, | TaOnwim, CXEM, OTIOPHOTO
Iepuoanyeckuii HCIIOJIb30BAHHE KOHCIIEKTa; yMETh OCYIIECTBIAThH
3aKOH B 00IIECTBEHHBIX pecypcoB, | aHalIM3 OOBEKTOB C  BBIACICHUEM
IMepuoanyeckas pabora c HaIUIAJHBIM | CYIIECTBEHHBIX, HECYIIECTBEHHBIX
CHCTeMa XUMHYeCKHX rmocoouemM PU3HAKOB,;
ajemenToB /1. U. Pezynamuensvie:
MenaeneeBa Yuurtbcst 0OHapyKUBATh U
3. Tema 11.1 Ctpoenue 2 Pabota B Maneix TIpymnnax, | opMyanpoBaTh yueOHyr0
BellecTBa KOJUICKTUBHAs MBICIUTEIIbHAS Hp06HeMy COBMECTHO C YUUTCIIEM,
JIeITCIIbHOCTD, paboTath MO COCTABJICHHOMY ILJIaHY,
CaMOCTOSTENIbHOE YTeHHe | UCIOJIb30BaTh HAPSAy C OCHOBHBIMU
JTUTEpPaTyphl U JIONIOJTHUTEIILHEIC CPEJICTBA
oOyueHusl.
Kommynuxamuenvie:
YYUThCSI KPUTUYHO OTHOCUTHCS K
CBOEMY MHEHHIO; TOHUMATh TOUKY
3peHus APYyroro.
4, Tema 21.1 Kierka 11 CamocTtosaTenbHas pabota c | JJuunocmusle:
JUTEPATypOH, KOJUICKTUBHAS | IMETh MONOXKHUTEIEHOES OTHOIIICHHE
MBICTUTENbHAS IEATENbHOCTD, | K TPYAY U POo(dhecCHOHANBHOM
pabora c HAIJISIAHBIM | IESITEIBHOCTH YEJIOBEKa;
nmocoouem, UCIIOJIb30BaHUE | UMETh MPEACTABICHUS O 3HAYCHUH
MYJIbTUMETUIHON MIPOEKTHOM JESATEIBHOCTH IS
MIpe3CHTAINH BBITTOJTHEHHS U3/ICIIHSL.
5. Tema 22.1 Opranuszm 8 PaGora B w™anwix Trpymmnax, | [loznasamensvnoie:
HCITOJI30BaHUE HaxoauTh 1 BBIAEIATH O
00IIeCTBEHHBIX PECYPCOB, | PYKOBOJCTBOM YUUTEINS
paboTta c HarJIsiIHBIM | HE0OXOIMMYIO HH(POPMAIIUIO U3
rmocoouemM TEKCTOB ¥ WJLTIOCTPAIIHii;
0. Tema 23.1 Bun 10 PaGora B Manbpix Tpymmax, | BBICTpaMBaTh OTBET B COOTBETCTBUU

KOJIJICKTHBHASL MBICITUTEIbHAS
JeSITENIbHOCTb,
CaMOCTOSITENIbHOE
JUTEpaTyphl

YTCHHUEC

C 3aJIaHHBIM BOIIPOCOM;
BBICKA3bIBATb CYXXICHUA,
000CHOBBIBaThH CBOW BBIOOD;
CpaBHUBATh, KJIacCU(UIIPOBATH




M0J1 PYKOBOJACTBOM YUUTEIIS
peaslbHbIE OOBEKTHI U U3ACTHUS IO
3aJlaHHBIM KPUTEPHSIM;
WCIOJIb30BATh IIPH OTBETE
“H(pOpMaIIHIO U3 TAOJIUII U CXEM,
MIPE/ICTABIICHHBIX B YICOHUKE;
HCIIOJIb30BATh MOJY4YEHHYIO
MH(OPMALIHIO JJTSI IPUHATHS
HECJIOKHBIX PElICHHIA;
HCIOJIb30BaTh HH(POPMAITHIO,
MOJIYYEHHYIO U3 TEKCTOB yUeOHUKa,
B MIPAKTUYECKOMN JCSITETLHOCTH.
Pezynamuenvie:

CrtaBuTh 1IeNH, paCIpeesaTh POJIn
MIPY BBITTOJIHEHUU U3JICITHUS,
MIPOBOJUTH OIIEHKY KauecTBa
BBITIOJTHCHHMSI U3/ICTTHSL.
Kommynurkamuenuie:

3amaBaTh BOMPOCHI U
(hopMyJIIpOBATh OTBETHI IIPH
BBIMIOJTHEHUH U31ETIHS;

MPUMEHITh Ha TMPAKTUKE IMpaBUiia
COTPYJIIHUYECTBA B KOJUJIEKTUBHOM
JEeSITeIbHOCTH.

C=RU, OU=[unpekTop, O="
BrNOY ""rKr. Ceispanun™",
CN=[Masen CanyruH,

E=gk szr@samara.edu.ru

00 d6 44 d8 57 59 a0 6e 75
2022-08-09 12:27:12




	СОДЕРЖАНИЕ
	1.1. Область применения программы
	1.2. Место дисциплины в структуре основной профессиональной образовательной программы:
	1.3. Цели и задачи общеобразовательного учебного предмета – требования к результатам освоения дисциплины:
	• личностных:
	• метапредметных:
	• предметных:

	1.4. Рекомендуемое количество часов на освоение общеобразовательного учебного предмета:
	2. ОБЪЕМ УЧЕБНОГО ПРЕДМЕТА И ВИДЫ УЧЕБНОЙ РАБОТЫ
	2. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	3.2. Информационное обеспечение обучения
	Основные источники (для студентов):
	Для преподавателей:
	Дополнительные источники:
	3. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОГО УЧЕБНОГО ПРЕДМЕТА
	4. ЛИСТ ИЗМЕНЕНИЙ И ДОПОЛНЕНИЙ, ВНЕСЁННЫХ В РАБОЧУЮ ПРОГРАММУ


		2022-08-09T12:27:13+0300
	‎00 d6 44 d8 57 59 a0 6e 75
	Павел Салугин




