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1. IACIIOPT PABOYEH ITPOI'PAMMBbBI
YYEBHOW JUCHUILINHBI «kECTECTBO3HAHUE».

1.1. Ilporpamma y4eOHON AMCHMUIUIMHBI SBJIAETCS YacTbIO OCHOBHOM
npodeccnoHanbHOM 00pazoBaTeNbHON mporpamMmbl 1o crneuuanbHocTsM  CIIO:
40.02.01 IlpaBo u opraHu3amms COUATLHOTO 00ECIICUCHUSI.

Pabouas mporpaMma TUCHUIUIMHBI SBJISETCS YaCThIO MPOTPAMMBbI TOJATOTOBKHU
CHEIUATNCTOB CPEAHEr0 3BEHa C Y4Y4ETOM TMOJydyaeMbIX CIEIHAIBHOCTEH W
oOyuaroruecss B oOpaszoBarenbHoi opranuzanuu CIIO mo manHoMy mnpoduiito
U3y4daroT AuciuIuiHy «EcrectBo3Hanue» B oo0beme 144 vacos.

1.2. Mecro yuyeOHOM JUCHUILVIMHBI B  CTPYKTYpe  OCHOBHOM
npogeccnoHaILHOU 00pa30BaTeJIbHOM MPOrPAMMBbI:

JlanHasi mporpaMma TPUHAIICKUT K MUKy OOIMKUX TyMaHUTaApHBIX M
COITMAJIbHO-DKOHOMUYECKUX  JUCHUIUIMH. MeCcTo AUCHUIUIMHBI B CTPYKTYpE
MPOTrpamMMBbl TTOATOTOBKH CIEITUATMCTOB CPEAHETO 3BEHA: MUCHUILIMHA BXOIUT B
00111600pa30BaTEIbHBIN LUK U OTHOCUTCS K 0230BBIM JUCIUTLIIMHAM.

1.3 Heam wu 3amaum  y4yeOHOH JMCUMIUVIMHBI — TpeOOBaHUSI K
pe3yJibTaTaM OCBOCHUA Y4eOHOM IMCIUILIUHBI:

Conepxanue paboueld mporpaMmbl ydeOHOro mnpeaMera «EcrecTBo3HaHme»

HAIPaBJICHO HA JOCTUXKEHHE CICIYIOIINUX LEICH:

® OCBOCHHME 3HAHMM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HaumOoyiee BaKHBIMU HJACSIMU U
JNOCTUKCHUSAMHU €CTECTBO3HAHMS, OKA3aBIIMMH OIPEACIAIONICE BIWUSHUEC Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

® OBJIAJICHNC YMEHHUSIMH TIPUMEHATH IIOJYyYCHHBIC 3HAHUSA I OOBSICHEHUS
SBJICHUN OKPYXKAIOUIEr0 MHpa, BOCHpUATUS HUHPOPMAIMU E€CTECTBEHHO-
Hay4qHOTO U NTPOodeCCUOHAIBHO 3HAYMMOTO COACPKAHUS;

® pa3BUTHE WHTEIJICKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUYECKOTO
MBIIIIEHHUST B XOJI€ MTPOBEACHUS MPOCTEUIIINX HUCCIEIOBAHUM, aHAIN3a SIBJICHUH,
BOCIIPHATHS U HHTEPIIPETAIIMN €CTECTBEHHO-HAYYHON MH(GOPMAIIHH;
MPUMEHEHHUE €CTECTBEHHO-HAYUYHBIX 3HaHUI B MTPOGECCUOHAIBHON JIeATEIIbHOCTH
Y IOBCETHEBHOM >KU3HU IS 00ecIiedeHUs 0C30IIaCHOCTH JKU3HEAEITEILHOCTH;
rPaMOTHOTO UCIIOJb30BAHUSA COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3I0POBbS,
OKPY’KarOIIEU CPEIBI.



OcBoeHue cojiepKanus yueOHOM qucIUIUIMHBI « EcTecTBO3HAHUE» 00ecrieuynBaeT
JTOCTHXKEHUE CIICTYIOIIUX PE3YIbTATOB:
JINYHOCTHBIX

YCTOMYMBBIA HWHTEPEC K HCTOPUU U JIOCTHIKCHHSAM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTHU 32 POCCUMCKHUE €CTECTBEHHbBIC HAYKH;

FOTOBHOCTh K TMPOJOKEHHUIO OOpa3oBaHUs, MOBBIIICHUIO KBAIU(PUKAIIUU B
n30paHHON MPO(ECCHOHAIIBHOM JEATEIBHOCTH C HCIOJb30BAaHUEM 3HAHHWMN B
00J1aCTH €CTECTBEHHBIX HAYK;

OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIMM B 00JIAaCTH €CTECTBEHHBIX
HayK ISl 4YeJIOBeKa M OOIIECTBa, YMEHUE HCIOJIb30BaTh TEXHOJOTHUECKUE
JNOCTUXKEHUS B o00jacTh (U3MKH, XUMHUHU, OUOJOTHM JUIsl TIOBBILIICHUS
COOCTBEHHOI'0 MHTEJUICKTYaJIbHOTO Pa3BUTHS B BHIOpaHHOUN MpodeccroHaIbHON
JIeSITEIILHOCTH;

YMEHHME MPOAHATU3UPOBATH TEXHOIECHHBIC IIOCIACACTBUA JJIsI OKPY’KAIOIIEH
cpenibl, OBITOBOM U MPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKA;

FOTOBHOCTh CaMOCTOSITEJIBHO JIOOBIBATh HOBBIC JJISI CEOSl €CTECTBEHHO-HAYYHBIC
3HaHUSA C UCTIOJB30BAHUEM JIJIS TOTO JOCTYMHBIX UCTOYHUKOB MH(OpMALINH;
YMEHHME YyHOpPaBISITh CBOEH TO3HABATEIBHOM JEATEIBHOCTHIO, IPOBOJUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUICKTYaIbHOTO Pa3BUTHS,

YMEHHE BBICTPAWBATh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMAaHJIE IIO
pelieHnto oOIIKX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMUS;

MeTtanpeaMeTHBIX:

OBJIAJICHUEC YMEHUSAMH UM HaBbIKAMU PA3JIMYHBIX BHUIOB IT0O3HABATEIHHOU
JCATCIIBHOCTH I W3YYCHUs Pa3HBIX CTOPOH OKPYXKAIOIIETO €CTECTBEHHOTO
MHpA;

NPUMECHCHHE OCHOBHBIX METOJOB IO3HaHUsA (HAOJIOACHHS, HAYYHOTO
OKCIICPUMEHTA) JUIA H3YYCHHS Pa3IMYHBIX CTOPOH ECTECTBCHHO-HAYYHOM
KapTHHBl MHpa, C KOTOPHIMH BO3HHMKACT HEOOXOAMMOCTH CTAJIKUBATHCS B
npodeccruoHansHO cdepe;

YMCHHE ONPENSIATh MEeJIM U 3aJa9d JSATSIIbHOCTH, BRIOMPATh CPEICTBA IS UX
JOCTHKCHHSI Ha TTPAKTHKE;

YMEHHE  HUCIOJb30BaTh  pa3lMYHble  MCTOYHMKH  JUIS  IOJIyYCHHUS
€CTCCTBCHHOHAYYHOW WH(GOpPMAIMd W OILCHUBAaTh €€ JOCTOBEPHOCTH IS
JOCTHKCHHSI IIOCTABJICHHBIX IEJIeH 1 3aj1a9;



yYMEHHE YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH PACCYKICHUE,
YMO3aKJIIO4eHnEe (MHAYKTHUBHOE, ICIyKTHBHOE U 10 aHAJIOTUH) U JeNaTh
apryMEHTHPOBAHHBIEC BBIBOIBI;

Mpe/CTaBICHUE O HEOOXOAMMOCTH OBJAJICHUS TeorpaQuuecKUMH 3HAHUSIMHU C
1nenbio  (opMHpOBaHHS AJCKBATHOTO TIOHMMaHUs OCOOEHHOCTEH pa3BUTHUSA
COBPEMEHHOTO MHUPA;

TIOHUMaHHE MECTa U POJIU reorpaduu B CUCTEME HayK; MpeACTaBIeHUE 00
OOMIMPHBIX MEXTUCIUITMHAPHBIX CBA3SX reorpaduu;

IIpeaMeTHBIX:

c(hOpMHUPOBAHHOCTH peCTaBIICHUM 0 1IEJTIOCTHOM COBpPEMEHHOMU
€CTECTBEHHOHAYYHON KapTHHE MHUpa, MPUPOJIE KaK €AMHON IEITOCTHON CHCTEME,
B3aMMOCBSI3M YEJIOBEKa, MPUPOJBI M 0OIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X
Macitabax BceneHnoi;

BJIaJICHUE 3HAHUAMHU O HanboJiee BaXKHBIX OTKPBITHUAX M JTOCTHXKCHHUAX B 00J1aCTH
€CTECTBO3HAHHUS, TMOBJIHUSIBIINX HA SBOJIONUIO MPEACTABICHUN O TpHpOAE, Ha
Pa3BUTHE TEXHUKH W TEXHOJIOTHIA;,

c(hOPMHPOBAHHOCTh YMEHHS TPHUMCHSITh €CTCCTBEHHO-HAYYHBIC 3HAHUS IS
OOBSICHEHUS OKPYKAIOIIUX SIBJICHHH, COXpPAHCHHS 3JI0POBbS, OOECIICUCHHS
OC30IMaCHOCTH  KM3HENCITCIbHOCTH, OCEPEeKHOTr0 OTHOIICHUS K IIPUPOJIE,
PalMOHAJIBHOTO MPUPOOTIOIb30BaHUS, a TAKKE BBIIIOJIHEHUS POJIM TPAMOTHOIO
MOTPEOUTENS;

c(hOpPMHPOBAHHOCTH TPECTABICHU O HAyYHOM METOJIC TMO3HAHUS MPHUPOILI U
CpelIcTBaxX M3y4YEHHUs MEeraMHpa, MaKpOMHUpPa U MEKPOMHPA; BIIaJIcHUE TTPUEMaMu
€CTEeCTBCHHO-HAYYHBIX HAONIOJCHUN, OINBITOB, WCCICIOBAHUMM H  OIEHKH
JIOCTOBEPHOCTH TOJIYYECHHBIX Pe3yJIbTaTOB;

BJIQJICHUE TOHATUHWHBIM ammapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIONIUM
MO3HAaBaTh MHpP, Y4YacTBOBATh B JHUCKYCCHSX II0 €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, MCIIOJIb30BaTh Pa3IMIHbIC UCTOYHUKN WH(POPMAIIUN JJIS TTIOATOTOBKHU
COOCTBEHHBIX pabOT, KPHUTHYECKH OTHOCHThCA K coobmenusm CMU,
CoJIep KaIlliM Hay4HYI0 HH(GOPMAIIUIO;

BJIaJIcCHHE TeorpaUUYecKUM MBIILICHHEM JJIS OIpEACICHUs TeorpauiecKkux
aCIEKTOB MPUPOJIHBIX, COIUATBHO-YKOHOMUYECKHUX U AKOJIOTHICCKUX TIPOIIECCOB
U TIpo0JieM;

c(hOPMHPOBAHHOCTh CHUCTEMbl KOMIUICKCHBIX COIMAIIBHO OPHUEHTHPOBAHHBIX
reorpauUecKuX 3HAHUKA O 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOILI, pa3MEIICHUS
HaceJICHWS W XO3SiCTBa, JWHAMHUKE W TEPPUTOPHAIBHBIX OCOOCHHOCTSIX
IIPOIIECCOB, MPOTEKAIOIINX B reorpaduueckoM MPOCTPAHCTBE;



® BIAJEHWE  YMCHHUSIMH  TIPOBEACHUS  HAOMIOJEHWUW  3a  OTACIHHBIMU
reorpauyeckuMu 00BEKTaMH, MpollecCaMy U SBJICHUSIMH, UX W3MCHCHUSMH B
pe3yabTare MPUPOAHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHUIA,

® BJIQJICHUE YMEHUSIMU HCIOJIB30BaTh KAPThl PA3HOTO COJEPKAHUS JJIs1 BBISIBIICHUS
3aKOHOMEPHOCTEH M TEHJEHITNH, MOJIYYSHHUSI HOBOTO reorpaduyecKoro 3HaHUS O
IMPUPOJIHBIX  COIMATIbHO-DPKOHOMHUUYECKHUX U OKOJIOTHYECKHX IMpolieccax M
SIBIICHUSAX;

e BIQJCHUE YMEHMSIMH  Teorpauyeckoro aHajguM3a W HHTEPIpETalHH
pa3zHooOpa3Hoi nHpOpMaIuy;

® BIAJCHUE YMCHUSMH MPUMEHATh Teorpadudeckre 3HAHUS UIsi OOBSICHCHUS U
OIICHKH Pa3HOOOPa3HBIX SIBJICHUM W MPOILIECCOB, CAMOCTOSITEIIHHOTO OLICHUBAHMS
ypOBHSI 0€30IMaCHOCTH OKpY’KaloIeW cpeabl, afanTallid K HW3MEHCHHIO ¢¢
YCIIOBU;

e CcpOpMUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAyYHOTO
3HaHUSA JJIA KaXJIOro YeJIOBEKa HE3aBUCUMO OT €ro mnpodecCUOHaTbHOU
NEeATEeIIbHOCTH, pa3inyarh (akThl U OIEHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJBI,
BUJIETh MX CBSI3b C KPUTEPHUSIMHU OILICHOK M CBSI3b KPUTEPHUEB C OMNPEICICHHON
CHCTEMOM LIECHHOCTEH.

1.4. PekomMeHayeMoe KOJIMYECTBO YaCOB/32a4ETHBIX ¢IUHMIl HA OCBOCHHUE
NPUMEPHOH NPOrpaMMbl YU4eOHON JUCHMILINHbI:

MaKCUMalbHOW yueOHOM Harpy3ku ctyjeHTa 144 yacos, B TOM 4ucie:
00s13aTeIPHON ayAUTOPHOM yueOHOI Harpy3ku oOydaromierocs 100 gacos;
CaMOCTOSITENIbHOM pabOoThl 00YUaOIIETOCs U KOHCYJIbTaluu 44 4acos.



2.CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JUCIHUATLJIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bupa yueOHoii padoThI Oovem
yacoe/3auemnul
X eOuHuy

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 144
Oobs13aTesibHAs ayUTOPHAsI yueOHAasi HATpY3Ka (Bcero) 100
B TOM YHCIIE:

JICKIHH 78
[PAKTUYECKUE 3aHATUS 22

KOHTPOJIbHBIE paOOTHI

KypcoBas paboTa (mpoexT) (eciu npedycmompero)

apyrue GopMbl U METOJBl OpraHM3aluu 00pa30BaTENFHOTO IPOIEcca B
COOTBCTCTBUU C Tpe60BaHI/I$IMI/I COBPCMCHHBIX IMPOU3BOACTBCHHBIX n
00pa3oBaTeNbHBIX TEXHOJIOTUI

Hmozcosas ammecmayus 6 popme oudpepenyuposannoo 3auema




2.2 TemaTuyecKHii IVIaH U cojiep:KkaHue Y4eOHoi quciumiuibl «EcTecTBO3HaAHUE», 0J0K « DU3HUKAY»

HaumeHoBaHue Coaep:xanue yueOHOro MaTepualia, JadopaTopHble padoThl H MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pa3esioB U TeM CaMoOCTOSITeJIbHAsI Pab0Ta 00y4aIuXxcs, KypcoBasi padora (IIPOEKT) (eciu npedycmMompenni) 4acoB OCBOEHUS
1 2 3 4
Beseoenue. 1/0
duznka — 1. Hayunbie MeTO/BI TO3HAHUS OKPY’KaIOIero Mupa. EMMHCTBO 3aKOHOB IPUPOJIBI BO 1 2
dbyHnpameHTaabHas Bcenennoii.
HayKa 0 nnpuposje.
Pa3pen 1. Mexanuka. 4/6
Tema 1.1 1. Mexanndyeckoe nBwxkenue. Cucrema otcueta. Tpaekropust nBwkeHus. IlyTs. 1 2
Kunemaruka Ilepememenne. PaBHOMepHOE npsiMosinHEHOE ABHKeHHE. CKOpOCTb.
2. [IpakTryeckue PaBHOyCcKOpeHHOE NpsSMOJIMHEIHOE NBIKeHHE. Y ckopeHune. CBOOOHOE MaieHUE Tell. 2 2
3aHSTHA. KpuBonuneitnoe nsmkenne. PaBHOMepHOE IBIKEHHE IO OKPYKHOCTH.
LIeHTPOCTpEMHUTENBHOE YCKOPEHHE.
Tema 1.2 1. Macca u cuna. Bzaumoneiictsue ten. 3akoHbl fuHAMHUKH. CHIIBI B IPUPOJIE. 1 2
JAunamuka. 2. IlpakTuueckue Criocobbl m3mepenusi cui. MHepuuanbHas cucTeMa OTcyeTa. 3aKOH BCEMHPHOTO 1 2
3aHATHSL TsaroTeHusi. HesecomocTb.
Tema 1.3 1. Hmnynsc Tena. 3aKOH COXpaHEHHs] HMITYJIbCa. 1
3aKkoHBI cOXpaHeHHs B 2. [IpakTHyeckue Mexanndeckas pabota. MourHocTs. Mexanuyeckas sneprusi. Kunernueckas saneprusi. 2 2
MexXaHUKe. 3aHSTHS. [MoTeHnmanbHas SHEPTHS B TPABUTAIIMOHHOM ToJie. [loTeHInansHas SHepTust yupyro
J1e(OpMUPOBAHHOTO Tella. 3aKOH COXPaHEHMs OIMHOM MeXaHUYEeCKOH SHEpIHu.
Tema 1.4 1. CBoOonnsie konebanus. Ileproa, yacToTa U aMIuIMTyAa KojeOaHuid. MexaHuueckue 1 1
MexaHuueckue BOJIHBI ¥ UX BUJIBI. 3BYKOBBIE BOJIHBI.
KOJe0aHHUA U BOJTHBI. 2. lIpakTrueckue Nzydenune xonebaHn MaTEMaTHIECKOTO MasiTHHUKA. 1 2
3aHATHSL
Paspea 2. OCHOBBI MOJIEKYJIAPHON (PU3UKH U TEPMOAUHAMHUKH 3/5
Tema 2.1 1. AToMHUCTHYECKass ~ Teopusi  CTPOeHHWsS  BellecTBa. HaOmroJieHWs W ONBITHI, 2 2
Mounexyasipaas ¢pusuxa. NOATBEPXKIAIONINE AaTOMHO-MOJIEKYJISIDHOE CTpOEHHE BemiecTBa. Maccel M pa3mepsl
MoJsiekyd. TemnoBoe ABMKEHUE YacTul] BeuiecTBa. BpoyHoBckoe IBHKEHHE.
2. llpakTiueckre TeMrepaTypa Kak Mepa cpelHell KHHETUUECKON SHEPTUU YaCTULl. Y PaBHEHUE COCTOSIHUS 3 2
3aHSATHSL. ujeanbHOro rasa. M3omporieccsl.
CBs3b MEXY AaBJICHUEM U CpE/IHEl KHHETHYECKOH SHepruei MoneKyn rasa. Pabora
rasa.
Tema 2.2 1. OObsicHEHNE arperaTHhIX COCTOSHUMN BemlecTBa U (a30BBIX MEPEXO0B MEXIy HUMHU Ha 1
Tepmogunamuka. OCHOBE aTOMHO-MOJIEKYJISIpHBIX npencTaBiennid. Moaens sxuakocti. Kpucrannmueckue




1 amop(dHBIE BelecTRa.

2. IIpakTrdeckue Bayrpennss saeprus. PaboTa u Teruiootnada Kak cnocoObl HI3MEHEHHS BHYTpEHHEN 2 2
3aHATUS. sHeprud. [1epBbIii 1 BTOpOM 3aKOHBI TEPMOAMHAMUKHU. [ [pHHIUIIBI 1EHCTBUS TETIIOBBIX
mammuH. KITJ[ TennoBeIx gBurarenei
Pazgean 3. OcHo6bl I1eKmpPoOuUHaAMUKU 3/5
Tema 3.1 1. B3aumogeiicTBue 3apsyKEHHBIX TeN. ONEKTPUYECKHH 3apsil. 3aKoH COXpaHEHUs 1 2
DJIeKTPOCTATHKA. 3NIeKTpUYecKoro 3apsaa. 3akoH Kymona. DiexkrpocTatmueckoe Iojie, €ro OCHOBHBIE
XapaKTEePUCTUKHU U CBS3b MEKAY HUMH.
2. IIpakTnueckue DHeprus 31eKTPOCTAaTUYECKOTO OIS 1 2
3aHATHSL. Pemenue 3anau no teme «3akoH KynmoHay.
Tema 3.2 1. IloctosHHBIN  onekTpudeckuid Tok. Cuiaa TOKa, HanpshKEHHE, JJIEKTPUYECKOe 1 2
IHocTossHHBII TOK. COIPOTUBJICHUE.
2. IlpakTrdeckue 3akoH OMa s y4acTKa IENH M IMOJHOW AJICKTPUYSCKOH 1menu. PaboTa M MOUTHOCTH 2 2
3aHATHUA. MMOCTOSTHHOT'O TOKa. 3akoH JIkoyns—IJIenia.
Pewrenue 3agau no teme «3akoH OMa AJis1 ydyacTKa LIENH U MOJHON LEnn».
Tema 3.3 1. MarauTHOe TIOJIE ¥ €T0 OCHOBHBIE XapPaKTEPUCTHKH. 1
MaruurHoe noe. 2. IIpakTuueckue JeiicTBre MarHUTHOTO IMOJISl HAa IPOBOJAHUK € TOKOM. 3akoH Amriepa. Cuia Jlopenua. 2 2
3aHATUS. SIBieHne AMeKTPOMarHUTHOM MHAYKUMHU. 3aKOH 3JeKTPOMAarHUTHON MHIYKIIMHA. DHEPTUS
MarHUTHOTO I10JISI.
Paspea 4. Konebanus u éonnst 2/4
Tema 4.1 1. ONEeKTPOMarHuTHOE ToJsie. DIEeKTPOMAarHUTHbIE BOJHBI. CKOPOCTH AJIEKTPOMArHUTHBIX 1
DJIeKTPOMATHUTHbBIE BOJIH.
KOJe0aHUA U BOJTHBI. 2. IlpakTuueckue CBoOonHble 3neKTpoMarHuTHble KoneOanus. KoneOarenbHblii koHTyp. Popmyna 2 2
3aHATHUA. TomcoHna.  BwIHYX/IEeHHBIE  DIEKTPOMarHWTHblE  KoneOaHus.  ['apMoHHueckue
3JIEKTPOMarHUTHBIE KojeOanus. [lepeMeHHbI TOK.
Tema 4.2 1. Pa3BuTHE npeacTaBiIeHUH O IPUPO/IE CBETA. 3aKOHBI OTPAXKEHUS U NIPETOMIICHHS CBETA. 1
CBeToBbI€ BOJIHBDIL. 2. IlpakTuueckue Wnrepdepennus ceera. [udpakuus cera. ucnepcus cera. M3yuenue 2
3aHATHUS. uHTepdepeHnnu u audpakuuu ceera. JInazpl. @opMysa TOHKOM JHH3HIL.
Pazpneu S. Dnemenmul KGAHMOBOU hu3uKu 4/2
Tema 5.1 1. PaBHoBecHoe TemnoBoe wu3nyuyeHue. KBanroBas runore3a IlmaHka. YpaBHeHue 1 2
KBanToBBIE cBOlicTBa DWHINTEHHA 111 BHENIHero ¢porodddexra. PoToH.
cBeTa. 2. IlpakTnueckue Pemenue 3agau no teme «3akonsl Gotodddexrar. 1 2
3aHSTHA. Pemenue 3agayd no Teme «3aKoH paglOaKTUBHOTO paclajay.
Tema 5.2 1. Mopnenu ctpoenus atroma. OnbeIT Pezepdopra. 1
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duzuka aroma. 2. [lpakTiueckre IToctynatel bopa. Ilornonienue u uenyckanue ceera aromoM. KBanToBasi sHeprusi. 1 2
3aHATUS.
Tema 5.3 1. CoctaB 1 cTpoeHre aTOMHOTO siipa. CBOMCTBA SIAEPHBIX CHII. DHEPTHUS CBA3U U JEPEKT 2 2
Du3uKa aTOMHOIO0 siApa MaccChl aTOMHOTO Aapa. PagnoakTHBHOCTE. BUABI paioaKk THBHBIX MPEBPAIEHIH. 3aKOH
U 3JIeMEeHTAPHBIX pannoaKkTUBHOIO pacnana. CBOWCTBA HOHU3UPYIOIUX SAEPHBIX H3IIyUCHHH.
YacTHUL. PagnoakTrBHBIC H3ITyYeHHS M UX BO3ACHCTBHE Ha )KUBBIC OpPraHU3MBbL. SnepHbie
peaxiun. SnepHas sHepreTrka. JJIeMeHTapHbBIE YaCTHIIBI
CamocrositenpHas | [logroroBka cooOIIeHM, HAITMCaHUE KOHCIIEKTOB, COCTABIICHHE TIIOCCapHsl, pa3paboTka 16
pabora WHIWBUAYaJIBHOTO MPOEKTa, HHPOPMAIOHHBIH MOUCK, pa3padoTKa MyJIbTHMEANHHBIX
Npe3eHTalri, cocTaBieHne HHPorpauKH.
HUTOIr'o Teop/Ilp 17/22
TemMaTu4yecKkuil IVIAH U coAepKaHUe Y4eOHOH nucHUILIUHBI «EcTecTBO3HAHME», 010K « XUMMSD)
HauMeHnoBaHue Conep:xanue yueOHOro MaTepualia, JadopaTopHble padoThl H MPAKTHYECKHE 3aHATHS, O6bem Yposenb
Pa31ea0B U TeM CaMoOCTOsITeJIbHAsA padoTa o0yuyaromuxcs, Kypcosasi padora (MpoeKT) (€ciau NpeyCMOTPEHBI) 4acoB OCBOEHUS
1 2 3 4
Pazgen 1. Oo0masi 1 HeopraHu4ecKasi XHMMSI. 718
Tema 1.1.0cHoBHBIe moHsATHA M | 1. [Ipeamer xumuu. Bemectso. ATom. Mosekyna. XUMHUUECKHH 3JIeMEHT 1 (OPMBI €ro 1 1
3aKOHBI XMMHUH cymiecTBoBaHus. [IpocThie 1 cllo)KHBIE BellecTBa. AJJIOTPOIHUS U €€ TPUIHHBIL.
2. llpakTrueckue 1.Pacuetsl mo xumudeckuM GopmysiaMm. OTHOCHTENLHBIE ATOMHASI H MOJIEKYJISIpHAS 1 2
3aHSTHA. Macchel. KonndecTBo BerecTsa. 1
2.PacueTs! o xuMudeckuM (popmyraM. 3aKOH COXpaHEHHS MacChI BEIIECTBA.
Tema 1.2.Ilepuoanyeckmii 1. Ilepnognuecknii 3akoH u Ilepronnyeckas cucteMa XUMHUYECKHX 31eMeHToB [I. 1. 1 1
3akoH u [lepuoanyeckas MenpeneeBa
CHcTEMa XHMHHECKHX 2. IlpakTrdeckue XapakTepucTHKa JIEMEHTOB MaJIbIX MEPUOJIOB 10 UX MOJ0XKEHUIO B [lepuoandeckoit 1 2
dnementos JI. . Menneneesa 3aHATHSL. cucteme JI. 1. MengaeneeBa
Tema 1.3 CtpoeHue BemecTBa 1. [Ipupona xumuueckoii csi3u. KoBaneHTHas cBs3b: HEMOJISApHAs U noisipHas. oHHast 1 2
cBs3b. KaTnoHbl 1 aHnoHbl. MeTanueckas cBsizb. BonopoaHas cBs3b. B3aumocBsizb
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB C Pa3NMYHBIMU THIIAMH XUMHUYECKON CBSI3H.
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2. [IpakTiueckre YupaxHeH!s Ha YMEHHUE OMPEIeNSITh THII XUMHUYECKOHN CBSI3M B CJIOKHOM BEIIIECTBE. 1
3aHSITHSL
Tema 1.4. DnekTponutuyeckas | 1. OCHOBHBIE MTOJIOKEHUSI TEOPUH AIEKTPOIUTHUECKON TUCCOLMALIIH U 1
AUCCOLHAMA XapaKTepPUCTUKA B CBETE ITOI TEOPUH CBOWCTB OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COETMHECHUM.
2. IlpakTuueckue IIpuroToBneHue pacTBopa caxapa ¢ 3aJaHHOW KOHIICHTPAIMEN BEILIECTBA. 1
3aHSTHSL
Tema 1.5. Xumnyeckue 1. [HonsTre 0 xUMITYecKoil peakun. THIBI XUMUYecKuX peaknuid. CKOpOCTh peaKIiuu 1
peakun 1 (aKTOPBI, OT KOTOPBIX OHA 3aBHUCHT. 1erIoBoi 3(h(peKT XMMIIECKON peaKITim.
XuMHUYECKOE paBHOBECHE U CITOCOOBI €r0 CMEIIICHHS.
2. IlpakTuueckue 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW Peakluy OT Pa3IHuHbIX (PaKTOPOB 1
3aHSTHS. (Temriepatypbl, KOHIIEHTPAIMH BEIIECTB, ACHCTBUS KaTAIN3aTOPOB).
Tema 1.6. Heopranuueckue 1 Mertamnsl. O0mue puzndeckre 1 XMMUYECKUE CBOMCTBA METAJLIOB, 00yCIOBICHHBIE 1
coennHeHus. Meranibl CTPOCHUEM aTOMOB M KPUCTAJIJIOB U MOJIOKEHHEM METAJUIOB B AIIEKTPOXUMHUYECKOM
Py HAIPSDKEHUH.
2. IlpakTrueckue B3anMopeiicTBuE METAIIIOB C PACTBOPAMHU KUCIIOT U COJICH. 1
3aHSTHS.
Tema 1.7. Heoprannueckue 1. Hemerannsl. O6mmas xapakTepuCTHKa TIIaBHBIX MOATPYI HEMETAJIIOB Ha IPUMEpPE 1
coennHenusi. Hemerannl raJloreHoB.
2. [lpakTiueckue I'enernyeckast cBsI3b MEXKIY KJaccaMH HEOPTAaHUYECKHUX BEIIECTB 1
3aHSITHS.
Paznen 2. Opranunyeckasi XUMHUs 5/2
Tema.2.1. OcHoBHbIE MOHATUH | 1 DopMyTUpPOBaHNE OCHOBHBIX MOJI0KEHUI TEOPUU XUMHUYECKOTO CTPOCHHUS 1
OpraHuvecKoii XUMUH U Teopus OpPTraHHYECKUX COCIMHEHNH U XapaKTEPUCTHKA B CBETE 3TOM TEOPUHU CBOICTB
CTPOEHMSI OPraHUYEeCKHUX BOKHEHIIINX Tpe/ICTABUTENCH OCHOBHBIX KIIACCOB OPraHUYECKUX COEAMHEHHUH
COeIMHEHUI.
Tema 2.2. YrieBoaopoasbl 1 AJKaHBbl, AJIKEHBI, AIKUHBL, aNKaAUCHbI, apeHbl Ha3pIBaHNE N3YUYEHHBIX BEILIECTB 110 1
TPUBHAIBLHOW WIIH MEXTyHAPOTHOW HOMEHKIIATYPE U OTPaKEHUE COCTaBa ATHX
COCJIMHEHHH C MMOMOIIBI0 XUMHUYECKUX QOpPMYIL.
Tema 2.3. 1. CriupThl, KapOOHOBBIE KUCIIOTHI, CIIOKHBIE S(UPHI, )KUPBI, MbLIA. 1
Kucaopoaconepskamue

OpraHuyecKue BellecTBa.
CnupTsl
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Tema 2.4 YriaeBoabl 1 CocTaB 1 CBOWCTBa Ba)KHEHIITNX NIPECTABUTEIEH OPraHUIECKUX COCTUHEHHA: 1 2
MOHOCaxapHuI0B (TIIOKO3bI), AUCAXapUAOB (Caxapo3bl), MOJIMCAXapUIOB (Kpaxmaia u
LEJITIONIO3BI),
Tema 2.5. AzoTcoaep:kamniue 1 CocTaB 1 cBOMCTBa BaXKHEUIINX NPECTABUTEIEH OPraHUYECKUX COETUHEHNH: 1 2
OpraHuvecKue BelecTsa AMHHOKHCIIOT, OCJIKOB,
2. llpaktuueckue | O3HaAKOMIIEHHE C CHHTETUYECKUMH U HCKYCCTBEHHBIMU TIOIUMEPAMH. 1 2
3aHSATHS. Omnpenenenue pa3In4HbIX BUIOB XUMHUUECKUX BOJIOKOH. 1
CamocrostensHast | [loaroToBka cooOIIEHHI, HATUCAHNUE KOHCIIEKTOB, COCTABICHHUE TIOCCAPHSL, 8
pabora pa3paboTka HHIUBUAYAIBHOTO MMPOEKTa, MHPOPMAIIMOHHEIH ITOUCK, pa3paboTka
MYyJbTUMEIUHHBIX TIPE3EHTALNH, cocTaBeHne HHPorpadukm.
HUTOI'O Teopus/[IpakTuka 12/10
TemaTH4ecKuil IUVIaH U cOAepKaHMe Y4eOHOH nucuiinebl «EcTecTBo3HaHHMe», 0J10K «buoorus
HanmeHoBaHue Coaep:xanue yae0HOro MaTepuaJia, 1a00paTopHbie padoThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITE/IbHASs Oo0beMm Yposenb
pa3aesioB U TeM paboTa o0yyaouuxcs, Kypcopasi padora (mpoexT) (eciy mpeaycCMOTPEHBI) 4acoB OCBOEHUS
1 2 2 4
Beenenue. 1
Buonoruss — 1. 1.CyIHOCTb KM3HU U CBOMCTBA KUBOTO. Y POBHU OpPTaHU3aIMH KUBOM MaTepuu 1 1
COBOKYIHOCTH HAYK 0
sKMBOI1 TIpHpoe.
MeToabl HAY4YHOTO
TO3HAHMSA B 0M0JIOTHH
Paznen 1. Knerka 4/3
Tema 1.1. UcTopust 1. UcTopus usyuenns kinetku. OCHOBHBIE TIOJIOKEHUS KJIeTOUHON Teopun. Knetka — 1 2
U3YUYeHHUs KIeTKH. CTPYKTYPHO-(QYHKIIMOHAJIbHAS (3JIeMEHTapHasl) eIMHHLA KU3HH.
Tema 1.2 Xumnvecknii | 1. 1.MarepuajibHOE €TUHCTBO OKPY>KAIOIIEro MUPa U XUMUYECKUH COCTaB )KUBBIX OPraHU3MOB. 1 2
COCTaB KJIETKH. Buonornueckoe 3HaUCHHE XUMHUYECKHIX 3JICMEHTOB. 2
2.Heopranuueckue BelecTBa B COCTaBE KJIETKU. POITb BOIBI Kak pacTBOPUTENSI U OCHOBHOTO 2
KOMIIOHEHTa BHYTPEHHEH cpe/ibl OpraHu3MoB. HeopraHnyeckie HOHBI.
OpraHuveckre BenecTBa KIECTKU
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Tema 1.3.CTpoenne 1. 1.Knerka — snemMeHTapHas ®KUBasi CHCTEMa H OCHOBHAS CTPYKTYPHO-(QYHKIIMOHATBEHAS 1 2
KJIETKH. €/IMHUIIA BCEX JKUBBIX OPraHU3MOB. 2
2.Ctpoenue u pyHkumu kinetku. [IpokapuoTndeckue. U 3yKapuOTHUECKUE KIIETKH.
2. [lpaktuueckue | 1.HaOmogeHne KIIETOK PacTeHUI U )KUBOTHBIX 10T MUKPOCKOIIOM Ha TOTOBBIX 3 2
3aHATHA. MUKpOIpenaparax u ux OIuCaHHe.
2.CpaBHEHHE CTPOCHHS KJIETOK PACTCHHI U )KUBOTHBIX. 3
3. JleficTBue epMeHTa KaTaiaza Ha MEPOKCH]] BOAOPOIA.
Tema 1.4 1. HexnerouHoe crpoenue, )U3HEHHBIN UKI U €T0 3aBUCMMOCTD OT KJIETOYHBIX ()OPM KH3HH. 1 1
Bupycol u Bupycsl — B0o30yanTenu nH(MEKIUOHHBIX 3a00JIeBaHNI; TIOHATHE 00 OHKOBUpYcax. Bupyc
O0axkTepuodarm. nmmyHoneduuuta yenoseka (BY). [Ipodpunakrruka BUY-undexuun.
Paznen 2. Opranuzm 4/6
Tema 2.1.0pranmzm — | 1. Oprannsm — eauHoe nenoe. MHOroo0pasre OpraHu3MoB. 1 2
e/IMHOe 11eJ10e.
MHuorooopa3ue
OpraHu3MOoB.
Tema 2.2. O6men 1. 1.IInactuyeckuii oOMeH . DHEpreTHYecKuii 0OMeH 1 2
BelleCTBOM U YHeprueii 2
¢ OKpYy:Kawuei cpeaoi
KaK Heo0xoaumoe
ycjoBuUe
CYIIECTBOBAHUS KUBBIX
CHCTEM.
Tema 2.3. Cnocodnocty | 1. 1./leneHue KIETKH — OCHOBA POCTA, Pa3BUTHS U Pa3MHOXKEHHSI OPraHu3MoB. MUTO3 1 Meio3. 1 3
K Becnonoe pazmuoxxenue. IlonoBoii mporece u mosioBoe pazmMHoxeHue. OmIoJ0TBOPEHUE, €ro
CaMOBOCIIPOM3BeIEeHUIO OMOoJIOTUYECKOE 3HAUCHHE. 2
— O/IHA U3 OCHOBHBIX
0CO0EHHOCTEH JKMBBIX
OpraHu3MoB.
Tema 2.4. 1. WNHnnBuIyanbHOE pa3BUTHE OpraHu3Ma. DMOPHOHATBHEIN dTamn oHToreHe3a. OCHOBHBIC 1 2
NupuBuayanbHoe cTaguu SMOpHOHaNbHOTO pa3BuTusl. OpranoreHes. [loctamMOproHanbHOE pa3BUTHE.
passuTHe (OHTOTEHE3) 2. [lpaktuueckue | 1BbisBIEHHE NMPU3HAKOB CXOJCTBA 3apOABILIEH dYeNOBeKa M JIPYTMX MIICKONMHUTAIOUIMX Kak | 6 2

3aHATHA.

JIOKa3aTeNbCTBO UX POJCTBA
2Cocrasienue Ta0auipl «CpaBHEHHE MUTO3a U MEH03a»

3CoctaBnenue cxembl «I'aMeTorenes y 4yenoBeka: CliepMaToreHe3 U OBOTEHE3»
4]1BoiiHO€ OIJIOAOTBOPEHHUE Y PACTECHH.
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5®0pMBI BETeTaTUBHOTO Pa3MHOKECHHS PACTCHUH.
6HacnencreenHbIe 00JIC3HH YEIIOBEKA, CIICTUICHHBIC C TTOJIOM.

Pa3nen 3. OCHOBBI TeHETHKH H CeJIeKINH 3/5
Tema 3.1 1. 1.006mue npeacTaBIeHAUS O HACIEICTBEHHOCTH W N3MEHYHBOCTH. | eHeTndeckast repmuHosiorus | 1 2
OcHOBBI reHETHKH U U CUMBOJTHKA. 3
ceJIeKIUuU 2.3akOHOMEpHOCTH HaclienoBanus. HacienoBanue npu3HakoB y uyenoBeka. [lonoBeie 2
xpomocoMmsl. .CLeIIeHHOE ¢ 10JIOM Hacienosanue. HacnencTseHHble 0071€3HN YETIOBEKa, HX
npuinHbL U npodunaktuka. CoBpeMEHHbIE PEACTaBICHHS O TeHE 1 TeHOME.
2. [lpaktuueckue | Pemenne sj1eMeHTapHBIX T€HETUYECKUX 3afad. 3 3
3aHATHSL.
Tema 3.2 1. I'eneTnueckue 3akoHOMEpHOCTH M3MeHYNBOCTH. Kitaccnpukarust ¢popm H3MEHYHBOCTH. 1 2
3aKOHOMEPHOCTH BnusiHue MyTareHoB Ha OpraHu3M 4eJlOBeKa.
H3MEHYMBOCTH. 2. [lpaktuueckue | MonudukannoHHas K3MEHYMBOCTH OpraHu3MoB. [locTpoeHre BapruallnOHHON KPUBOM. 2 2
3aHATHSL.
Tema 3.3.IIpeamer, 1. I'enetnueckue 3akoHOMepHOCTH cenekiuu. Ydenue H. . BaBunosa o nenrpax MHoroo0pasus | 1 1
3a/1a4U U METObI U TIPOUCXOKACHUS KYJIbTYPHBIX pacTeHUi. BHOTEXHOIOTHSI, €€ NOCTIKEHHUS, TIEPCIIEKTHBBI
ceJIeKIHNH. pa3BUTHSL.
Paznen 4. Yuenue o Buae 3/4
Tema 4.1. 1. 1.UcTopus pa3BuTHs SBOIIOIMOHHBIX Hel. 3nadeHue padot K. Jlunnes. JXK.b. Jlamapka B 1 2
IBOJIIONMOHHAS TEOPUS Pa3BUTHU 3BOJIIOIIMOHHBIX UCH B OMOJIOTHH. 2
U ee poJb B 2.9omounonHoe yuenue Y. lapsuna. EcrecTBenssiit oT00p. Ponb 3BomonnoHHOrO y4eHus B
¢popmupoBanun (hopMHpOBaHUK COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MHPA.
COBpPEeMEHHOI
€CTeCTBEHHOHAYYHOM
KapTHHBI MUpA.
Tema 4.2. Konunenmus 1. Konnenmust Buaa, ero kpurepu. [lomymsmnus - CTpyKTypHasi €IMHALIA BUJIA U YBOJIIOIIHH. 1 2
BU/IA, €r0 KPUTEPHUH. 2. [lpaktnueckue | 1.0mnmcanue ocobeli BUaa 1o MOP(HOIOTHIECKOMY KPUTEPHUIO. 3 2
Honynsuus. 3aHATHUA. 2.1Iprcroco0IeHHOCTh OPTaHU3MOB K CpeJie OOMTaHUS. 2
Tema 4.3. Pe3yabTaTrbl 1. CoxpaneHre MHOT000pa3usi BUZOB KaK OCHOBA YCTOHYMBOTO pa3BUTHUs Ouocdepsl. [IpnunHbl 1 2
IBOJIIOLUM. BBIMHUPaHUs BUJIOB. bruonorndyeckuii mporpecc 1 OMOJIOruIecKuid perpecc.
2. [lpaktuueckue | XapaKTepHCTHKA OCHOBHBIX 3TAllOB POHUCXOXKICHHUS YEIIOBEKA. 1 1
3aHSTHS.
Pazpgen S. IKOCHCTEMBI 3/3
Tema 5.1.11peamert u 1. VYuenue 00 3xonorndyeckux pakTopax, yueHre o cooOIIeCTBaX OPraHu3MOB, YUCHHE O 1 2

3aJa4YM IKOJOIrum:

ounochepe
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2. [IpakTaeckue
3aHSTUS.

Tema 5.2. 1. Okonoruueckue HakTopbl, 0COOCHHOCTH WX BO3ACHCTBUS. DKOJOTHYECKAas XapaKTEPUCTHKA 1
JK0JIOTHYecKHe Buza. [lonsitue 06 sxonoruueckux cucremax. Llenu nuranus, Tpodpudeckue ypoBHU.
(akTOpBI, 0COGEHHOCTH Buoreonenos kak s3xocucrema. bruoreHo3 u OMOTOI KaK KOMIIOHEHThI OMOTr€0LEeH03a.
UX BO3/eHCTBHUS.
2. [lpaktuueckue | CocTaBieHHE CXEM MEpeAadyy BEIIECTB U SHEPTHH (LIeTIeH MUTaHus). 2
3aHATHS.
Tema 5.3.buochepa — 1. VYuenne B. 1. Beprazackoro o 6mocdepe. Pons xuBbIX oprann3moB B 6uocdepe. buomacca. 1
riao0ajabHas Buonornueckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa yriepoja). OCHOBHBIE HalpaBICHUS
IKOCHCTEMA. BO3ACHCTBHSA YeToBeKka Ha buocdepy. TpaHchopmMalis eCTECTBEHHBIX KOJIOTHUYECKUX CHCTEM.
OCcOOEHHOCTH arpO’KOCHUCTEM (arpOIIEHO30B).
2. [lpakTuueckue | AHaNW3 U OIICHKA MOCJIEACTBUI COOCTBEHHOM JICATEIFHOCTH B OKPYKAIOIICH cpejie, 1
3aHATHUSA. rI100AILHBIX AKOJIOTHYECKHUX MPOOJIEM U IyTeH MX peIICHHS.
CamocrositenbHas | [lonroroBka cooOrennii, HamrcaHue KOHCIIEKTOB, COCTABJICHHE TIIOCCAPHs, pa3padoTka 16
pabota WHAWBUAYAIBHOTO IPOEKTa, HHPOPMAIIMOHHBIH MTOUCK, pa3padoTKa MyJIbTHMEINHHBIX
Mpe3eHTaluri, cocrtaBieHne HHdorpaduku.
UTOr'O Teop/TIp| 18/21

JU71st XapaKTepUCTHKH yPOBHSI OCBOEHHS Y4eOHOTO MaTepHaia HCHOIb3YIOTCS CIIEAYIONIe 0003HAYECHUS:

1. — o3HaKOMHUTENBHBIH (Y3HABAaHHE PaHEE N3YUYCHHBIX 00BEKTOB, CBOHCTB);

2. — PenpOLyKTUBHBIN (BBIIOJIHEHHE ACATEILHOCTH MO 00pasily, HHCTPYKIMU MU M0l PyKOBOJICTBOM)

3. — IPOJIyKTHUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOTHEHNE JIESTEIBHOCTH, PEIlICHHE POOJIEMHBIX 3a/1a4)

16




3.YCJOBUS PEAJIM3AIIMA YUYEBHOM JJUCHOUTLTAHBI

3.1. TpebGoBanuss K MHHMMAJBLHOMY MAaTEPHAJbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

OcBoeHue mporpamMmbl TUCHUILTHHBL « ECTECTBO3HAaHME» TpeanonaraeT Hajau4ne
B npodecCHOHAIbHOW  00pa3oBaTENbHOM  OpraHu3allud,  peau3ylolleH
o0pa3oBaTeNbHyI0 MpOorpaMMy CpelHero oOmiero oOpa3oBaHHs B IIpenenax
ocBoenusi [IIICC3 CIIO Ha 0a3e OCHOBHOro OOIIEro oOpa3oBaHUs, Y4EOHBIX
KaOWHETOB MO (U3MKE, XUMHH, OUOJOTHMH, B KOTOPBIX HMMEETCS BO3MOKHOCTD
oOecrieunTh CBOOONHBIN Aoctyn B MHTepHET BO BpeMs y4eOHOro 3aHSITUS U B
MEpHO]T BHEYUEOHOU AEATENBHOCTH 00YYaIOIIUXCS.

B cocraB kaOuHeToB 1o (u3uKe, XUMUHU, OMOJIIOTUU BXOAAT JabopaTtopuu C
nabopaHTckoM KoMHarol. IlomemieHus kaOMHETOB (PU3MKH, XUMHUHU U OHOJIOTHH
JOJHKHBI yIOBIAETBOPATH TpeOoBaHMsIM CaHUTAPHO-IHIEMUOIOTUYECKUX TIPABUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHBl THUIIOBBIM
o0opy/noBaHMEM, YKa3aHHBIM B HACTOSIIUX TpeOOBaHUSIX, B TOM YHCIE
CHELMATM3UPOBAHHON Y4eOHOI MeOenbio U CpeICTBAMU O0YUYEHUS], TOCTaTOUHBIMU
JUIS BBIMOJTHEHHS TPEOOBAHMIA K YPOBHIO MOATOTOBKH O0YYAOIINXCS .

B kabunerax MOJKHO OBITH MYJIBTUMEIUHHOE O00OpYIOBaHHUE, MOCPEICTBOM
KOTOPOTO0 YYacCTHMKM 0Opa3oBaTeNbHOrO IMpolecca MOLYT IPOCMaTpHUBaTh
BU3YaJIbHYI0 HH(OpMalMio Mo (pU3MKe, Co34aBaTh NMPE3EHTALMH, BUIEOMaTEpUaIbl
UT. I

B cocraB yueOHO-METOAMYECKOTO U MaTEpPUAIbHO-TEXHUUECKOI0 oOecreueHus
MPOrpaMMBbI TUCHUIUIMHBI « EcTecTBO3HAaHKE)» BXOIST:

¢ MHOTO()YHKIMOHAIBHBIN KOMITJIEKC TIPETIOaBaTels;

o HarJsigHble NMOCOOMS (KOMIUIEKTBHI YYEOHBIX TaOJMI, MJIAKATOB, MOPTPETHI
BBIJAIOLIUXCS YYEHBIX B 00JIaCTH €CTECTBO3HAHUS U T. 11.);

o HMH()OPMAIIMOHHO-KOMMYHHUKAIITMOHHBIE CPEJICTBA,

e DKPAHHO-3BYKOBBIE MTOCOOUS;

o KOMIUICKT AJIEKTPOCHAOKEHHSI KaOMHETOB;

o TEXHUYECKHE Cpe/lCTBa OOyUEHUS;

e JCMOHCTpAIMOHHOE 00OpyAoBaHHE (OOIIEro Ha3HAYCHUS M TEMaTHYCCKUE
HaOOpHI);

« nabopaTopHoe 00opyaoBaHKE (OOIIEro Ha3HAUYCHHS M TEMaTUUECKHUEe HaOOPBhI,
B TOM YHCJI€ JIJIsl HOCTAHOBKHU JE€MOHCTPALIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA,
PEaKTHUBBI);

o CTaTMYECKHE, NUHAMMYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3daTOYHbIE MOJENH,
BKJIIOYasi HATypaJIbHBIE OOBEKTHI;

¢ BCIIOMOTaTeJIbHOE 00OPYA0BAHMUE;

o KOMIUIEKT TEXHMYECKOW JOKYMEHTAIIMH, B TOM YHCJIe TaclopTa Ha CPe/CTBA
oOyueHus, THCTPYKIIMH 10 X UCTIOJIH30BAHUIO U TEXHUKE OE30MaCHOCTH;

o OuOIMOTEUHBIN (OHI.
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B Oubnuoteunsiii GoHI BXOAAT y4eOHUKH, yUEOHO-METOIUYECKIE KOMIUIEKTHI
(YMK), o0ecrnieuuBaromiue  OCBOCHME  JUCHUIUIMHBI  «EcTecTBO3HaHUEY,
PEKOMEHIOBaHHbIE WJIM JIOMYIIEHHBIC JIJI1 MCIIOJh30BaHUS B MPO(ECCHOHAIBHBIX
00pa3oBaTEIbHBIX OPTaHU3AIMAX, PEATU3YIOIMMX O00pa30BaTEIbHYIO MPOrPaMMy
cpeaHero ob6mero oOpaszoBanus B mnpenenax ocBoeHus IIIICC3 CIIO na 6ase
OCHOBHOTO 0011ero oOpaszoBanus. bubmuoreunbiii GoHJ MOXKET OBITH JOTOJHEH
(U3MYECKUMH  SHUIMKJIONEAUSMHU, aTilacaMH, CJIOBApsIMH, CIpPaBOYHUKAMHU I10
¢u3uKe, XWUMUH, OWOJOTHUH, HAYYHOH W HAYYHONOMYJSIPHOM JIUTEPATypOH
€CTECTBEHHO-HAYYHOTO COJICP KaHMSI.

B mporiecce ocBoeHus1 mporpaMMbl TUCIHUIUIAHBI « ECTECTBO3HAHUE) CTYICHTHI
JOJKHBI UMETh BO3MOXKHOCTB JIOCTYTA K DJICKTPOHHBIM y4eOHBIM MaTepuajiam IIo
€CTECTBO3HAHUIO, BKIItOUast (GU3HUKY, XUMHUIO, OMOJIOTHIO, UMEIOIITMMCS B CBOOOTHOM
noctyne B cetu VHTepHET (PJIEKTPOHHBIM KHHUTAaM, IPaKTUKyMaMm, TeCTaM,
Marepuasiam EI'D u np.).

3.2. UndopMmanmonHoe odecnevyenue o0yueHmst
IlepeyeHbp peKoOMeHAYEeMbIX Y4YeOHbIX W3JAaHHH, HWHTEPHET-PECYPCOB,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

OcHOBHbIE HCTOYHUKH 110 pU3HUKe:

1. Caenko O.E., Tpymmna T.I1., Apytionsn O.B. EctecTtBo3nanme: yueOHOE
nmocobue /. — M.: KHOPYC, 2017. — 368 c. — (Cpennee mpodeccruoHalbHOE
oOpa3zoBaHue)

2. Camoitnenko I1. Y. ®usuka nis npodeccuii v cnenualbHOCTENH COIMATbHO-
AKOHOMHMYECKOTO M TyMaHUTApHOIro mpoduieil: ydeOHUK IS CTYH. YUPEKICHHUI
cpen. npod. obpazoBanus. — M., 2014.

3. Camoiinenko II. M. COopuuk 3amau 1o ¢usmke misl mnpodeccuii u
CIIEHUAIBHOCTEHN COIMaIbHO-APKOHOMUYECKOTO U TYMaHUTapHOro npodusei: yueo.
nmocodue ISt CTyA. YUpexaeHuu cpe. npod.oopazoanus. — M., 2014.

4. ImutpueBa B.D. @duszuka, y4yeOHMK [JIsI CTYAEHTOB O0OO0pa30BaTEIbHBIX
yupexaennit CI10, 16-e uzn., crep.- M.: Akagemus, 2012.

5. ®upcoB A.B. Ousnka misa npodeccuii u CeNHaTbHOCTENH TEXHUYECKOTO U

€CTeCTBEHHOHAy4YHOTro npoduieit. - M.: Akanemus,2014
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6. Amutpuesa B.®. 3agauu no pusuke. - M.: Axkagemus, 2012

7. PervxeBnu Al @®uswmka. 3amagnawmk. 10-11  xn.: mocobume  mis
o01eo0pa3oBaTeNIbHBIX YUEOHBIX 3aBefieHUN.- 9-¢ u3m., crepeotun.-M.: Jlpoda,
2015.

JonoHuTEeIbHbIE HCTOYHUKH 110 (PU3UKE:

1. Mskumes I'.4. u ap. @usuka. 10,11 k. - M., JIpoda, 2002

2. 'eapenmrerin JI.D., Jux IO.M. ®wm3umka. YueObnmk maa 10,11 k1. —
M.:ITpocsemienue, 2005.

3. Komxun H.U., BacunbunkoBa E.H. Dnementapnas ¢usuka: CpaBOYHUK. —
M.: Bricmas mxkouna, 2003.

4. lmutpuea B.®. 3agaun no dusuke: yued. mocodbue. — M: Ilpocsemienue.,
2003.

5. Kabapaun O.®., OpnoB B.A. DkcnepuMeHTa bHbIC 3a/1aHusl 110 PU3UKE. 9—
11 xmaccel: yueOHOe TmocoOue TSl yJaluxcst o01eo0pa3oBaTeIbHBIX YUPESKICHUH.
— M.: IIpocBemienue, 2001.

6. Jlabkosckuit B.b. 220 3ama4 o ¢pusuke ¢ perieHUsIMU: KHUTA JUIsSl yYaIuXCs
10—11 xi1. 0o6meobpaszoBarenbHbIX yupexaeHuii. — M.: [Ipoceemenne, 2006.

7. Meronuka mnpenogaBaHus (QU3UKK B CPEJHUX CHEIUATBHBIX Yy4eOHBIX

saBenenusx. /Ilox pen. A.A.ITunckoro, I1.M.Camoiincuko, - M., 2010.

OcHOBHbIE HICTOYHUKY 10 XUMUM:

1. Ta6puensu O.C. Xumwmsa. 10 kmacc. ba3oBelii  ypoBeHb: y4ebd. is
ob1eoOpazoBar. yupexaenuit. — M., 2017.

2. T'abpuensa O.C. Xumms. 11 kmacc. ba3oBwlii  ypoBeHb: yuel. s
oO1eo6pazoBar. yupexaenuit. — M., 2017.

3. I'abpuensa O.C. Xumus: yueb. mist crya. npod. yue6. 3aBeaenuit / O.C.
["a6puensn, U.I'. Octpoymos. — M., 2016.

4. T'abpuensa O.C. Xumusi B TecTax, 3ajadax, ynpaxHEHUsX: yuel. mocobdue
st ctyA. cpen. npod. yueonsix 3aBenenuii / O.C. 'abpuensn, I'.I'. JIsicoBa — M.,

2012.
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5. 'abpuensa O.C. I[IpakTukym mo 001ieid, HEOPraHUIECKON M OpPTaHUYECKOU
XUMUH: yueb. mocobue st ctya. cpea. mpod. yaed. 3aBenennii / ["abpuensu O.C.,
Octpoymos W.I'., lopodeea HM. — M., 2014.

6. 'adbpuensa O.C. Xumus. 10 wmacc. IlpodunbHblii ypoBeHB: y4eO. mis
obmeoOpazosar. yupexaenuit / O.C. 'abpuensn, ®.H. Mackaes, C.}O. [Tonomapes,
B.N. Tepenun. — M., 2012.

7. Tabpuensu O. C., OctpoymoB WM. I'. Xumus gna mnpodeccuit u
CHETMATILHOCTEH  COIMAIIBHO-DKOHOMUYECKOTO ¥ TYMaHUTApHOTO TPOQUIICH:
y4eOHUK IJI CTY/. YUpexKACHUN cpell. mpod. obpazoBanus. — M., 2014.

8. I'abpuemnsta O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2014.

9. l'abpuensn O.C. u ap. Xumwusa. TecTbl, 3amauMl U YHOpaKHEHHUS: yueo.
nmocoomne. — M., 2014

10. Epoxun FO.M. Xumus: 3amaun u ynpaxkHeHus: yueO. mocobue yis
CTYyJI. YUpeKJIeHu# cpea. nmpod. oopazoBanus. — M., 2014.

11. Epoxun FO.M. CO0pHUK TECTOBBIX 33JaHUI 110 XUMHHU: y4eO. mocooue

JUTSL CTY. YUpexkaeHui cpen. npod. oopazoanusi. — M., 2014.

JlonoTHUTEIbHbIE HCTOYHUKH M0 XUMHUN:

1. T'a6puensu O.C., BomoBuk B.B. EauHblii rocynapcTBEHHBIN 3SK3aMEH:
Xumust: CO. 3aganuii u ynpaxkaenuit.— M., 2014.

2. I'abpuensn O.C., OctpoymoB N.I'. Xumus: Ilocobue g moctynarommx B
By3bL.— M., 2011.

3. 'abpuensu O.C., OctpoymoB WN.I'., Octpoymosa E.E. Opranndeckas xumus B
TECTax, 33/1a4ax U ynpaxxkHeHusx.— M., 2013.

4. T'abpuensia O.C., OctpoymoB W.I'., BBemenckas A.I'. OO6mias xumusi B
TecTax, 3a/la4ax u ynpaxHeHusax. — M., 2013.

5. Ky3zemenko H.E., Epemun B.B., IlonkoB B.A. Kpatkuii kypc xumuu. — M.,
2012.

6. ITuuyruna I'.B. Xumus u noBceiHeBHAs )KU3HB yesioBeka.— M., 2014.
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7. 7.Tabpuensn O.C., OctpoymoB W.I'., Hlopodpeea H.M. Ilpaktukym mo
o011el, HEOPraHMIECKOW M OPTaHUYECKON XUMHH: yueo. mocoomne.— M., 2013.

8. Epoxun I0.M. Xumus: yue6uuk.— M., 2012.

OcHOBHBIC HCTOYHHMKH 10 OHOJIOTHH:

1. bensesI.K., JpmMmunl .M., Ky3uemnoBaJl.LH. wuap. buonorus (6a3oBbrit
ypoBenb). 10 knacc. — M., 2017.

2. benaes1.K., Hemmmmuul .M., bopoaunll.M. wuap. buonorus (6a30Bbiii
ypoBeHb). 11 knacc. — M., 2017.

3. 3axapos B.b., MamonTtoB C.I'. «buonorus». M.: «Illxomna-IIpeccy», 2012.

4. KauanoBa JI.B. «TectoBble 3amanus pazauyHOro YypoBHs». Koimemxk
«nTerpam», 2013.

5. Kawanosa JI.B. «JlaGoparopubie pabGoTel 10 Ouosorum». Koimemxk
«nTerpam», 2014.

6. KoncrantuaoBB.M., Pe3anoBA.I'., ®aneeBaE.O. buomorus: y4eOHHMK s
CTyJ. yupexaeHuu cpen. npod. obpazoanus / moa pena. B.M.KoHcrantuHoBa. —
M., 2014.

7. Enxunall.B. buonorus. Bech mkonbHbIN Kype B Tabaunax. — M., 2010.

JlonosiHUTEIbHbIE HCTOYHUKH 110 OMOJIOTHM:

1. Aitna @., Kaiirep [[x. «CoBpemeHHast reHeTukay. «Mup», 2011.

2. broJIOrnYecKrii SHIMKIONEANYECKUH clioBaps, M., 2012.

3. I'pun H. «buonorus». M., 2014.

4. Hapsun Y. «IIpoucxoxaeHue myTeM eCTeCTBEHHOTO 0TOOPaY.

5. Hertspes B. B. «Oxpana npupoasi», 2014.

6. Comomuna C. H. «B3aumogeiicTBue obmiectBa u mpupoab». M.: «MBICITbY,
2015.

7. S1610k0B A. B. «OBosoninonHoe yueHuey». M.: «Beiciias mkomnay, 2012.

8. buomorus: B 2 1. / mox pen. H.B. Apeiruna. — M., 2007, 2010.

21



9. buonorus. PykoBOACTBO K TNPaKTHUYECKUM 3aHATHSAM / TIOA pen.

B.B.Mapkunoun. — M., 2010.

HNuTepHeT-pecypcenl:

ITo ¢pusuke:

1. www. class-fizika. nard. ru («Kmacc!nas mocka aiist 1r0003HATEIBHBIXY ).

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

3. www. interneturok. ru («Buaeoypoku 1o TmpeaMeraM  IIKOJbHOMU
IPOrpamMMbD»).

4. www. pvg. mk. ru (omumnuana «Ilokopu BopoOseBbI TOpBI»).

5. www. alhimikov. net (OOpa3oBaTenbHbII CAUT 7151 IIKOJIBHUKOB).
. ru.wikipedia.org/wiki/
. www.fizika.ru

. www.fizzzika.narod.ru

© 00 N O

. www.fieldphysics.ru

10. www.alleng.ru/edu/phys.htm
11. www.physica-vsem.narod.ru
12, www.fiz. 1 september.ru

13. Www.pnpi.spb.ru

ITo xumum:

. Wwww. xumuk.ru/

. chem.msu.su

. hemi.nsu.ru

. chemistry.ssu.samara.ru

1

2

3

4

5. college.ru —
6. alhimikov.net

7. alhimik.ru

8. chemworld.narod.ru

9. www. chemistry-chemists. com/ index. html (s;mexkTpoHHBIH KypHAT

«XUMHUKHU U XUMUS).
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimik.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fchemworld.narod.ru%2F

10. www. hemi. wallst. ru («Xumus. OOpa3oBaTelnbHBIA CaWUT IS
ITKOJIbHUKOBY ).

11. www. alhimikov. net (O6pa3oBaTenbHbIN CAaUT AJI IIKOJIBLHUKOB).

12. www. chem. msu. su (DnekTpoHHast OUOIMOTEKA TI0 XUMUH ).

13. www. hvsh. ru (kypHan «XuMus B IMIKOJIEY ).

14. www. hij. ru (kypHai «XUMHS U 5KU3HB).

Ilo 6nosnorum:

1. www.biology.asvu.ru (Bcs Ouosormsi. CoBpeMeHHas OWOJIOTHS, CTaThH,
HOBOCTH, OMOIHNOTEKA).

2. www.window.edu.ru/window (EnuHoe okHO gocTtyna K 00pa3oBaTEIbHBIM

pecypcam NHTEepHETa O OHMOIOTHN).

4. KOHTPOJIb YCIIEBAEMOCTH HW OIEHKA KAYECTBA
OCBOEHUSA JNCIIUTIJIMHBI

KoHTponps u onleHKa pe3yiabTaTOB OCBOEHUSA AUCHUILIMHBI OCYIIECTBISIETCS B
MpoIlecce MPOBEACHUS MPAKTUYECKUX 3aHATUH, JIAOOPATOPHBIX M KOHTPOJIBHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBITIOJHEHUS OOYYAIONIUMUCS WHIWBHUIYaTbHBIX
3aJlaHuM, IPOEKTOB, UCCJICIOBAHUM.
«EcTecTBO3HaHUE»

Ilo oxoHYaHUIO HU3Yy4YCHUS OUCHUILIINHBI ImporpamMmma

npeaycMarpuBaet quddepeHInpoBaHHBIN 3a4€T B BUIC TECTUPOBAHUSI.

Pesynbrarbl  00yueHusi (OCHOBHbIC | DOpMBI M METOAbI KOHTPOJS H
BH/IbI Y4eOHOM AeSITeJIbHOCTH) OLIEHKH Pe3yJIbTATOB 00y4eHus!
Ymenue OPUEHTUPOBATHCS B | TectupoBanue. OlieHKa BBITTOJTHEHHOM
COBPEMEHHBIX HAYYHBIX TOHATHUSX U | CAMOCTOATEIHbHON pabOThI
nHpopMaru €CTEeCTBEHHOHAYYHOTO

CoAep KaHUs;

YMeHue paboratb ¢ | TectupoBanne. OLieHKa BBIITOJIHEHHON
€CTECTBEHHOHAaYYHOU uHpopMmanueit: | camoctoaTeNbHOM  paboThl.  OleHka
BJIAJICTh METOJIaMHM TIOUCKA, BBIJCIATH | MPAKTUYECKOW pabOThl, BBINOJIHEHHON
CMBICJIOBYIO OCHOBY U  OIICHHBATh | HAa MPAKTUYECKOM 3aHSTHUH.
JIOCTOBEPHOCTH HH(POPMAIINH;

YMeHue ucnonbp3oBaTh | Tectupoanue. OIll€HKA BbINOJHEHHON
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€CTECTBEHHOHAYUYHbIE 3HAHUS B
MOBCEAHEBHOM XKU3HU JJI1 00ecrieUeHus
0e30macHOCTH KU3ZHENIEATEITbHOCTH,
OXpaHbl 3/I0pPOBbsI, OKPYKAIOIIEH cpebl,
HHEProcOepeKeHUs;

caMocCTosTeNIbHOU paboThl. COOOIICHUSI.

3HaHWE OCHOBBI HAyKH O TPHUPOAC, HUX
OOIITHOCTD U OTJINYHS,

Ouenka PaKTUYECKON padoTHI,
BBITIOJTHEHHOMN Ha IPAKTHYECKOM
3aHSTHH.

3HaHue CCTCCTBCHHOHAYYHOI'0O MCTO/1a

MO3HAHUA W  €ro  COCTaBJISIONIUE,
€IMHCTBO  3aKOHOB  IIPUPOABI  BO
Bcenennoi;

TectupoBanne. OlleHKa BBITTOJHEHHOMN
caMOCTOATENbHOM  paboTel.  OleHKa
MPaKTUYECKONH pabOThl, BBINOJIHEHHON
Ha MPAKTUYECKOM 3aHSITHH.

3HaHHWE B3aMMOCBSI3M MEXIYy Hay4YHBIMHU
OTKPBITUSIMA M Pa3BUTHUEM TEXHUKH U
TEXHOJIOTUI; BKJIQJl BEJIHUKHUX YUYEHBIX B
dbopmupoBaHue COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHUHBI MUpa

Ouenka BBITIOJTHCHHOM
caMocCTosTeNbHON paboThl. CooOIIeHNS.
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