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1. TACIIOPT NMPOT'PAMMBI YYEBHOM JACHUITINHBI
«EcTecTBO3HAHNE»

1.1. [losicHUTEABLHAA 3ANMUCKA
O0JacTh IPpUMEHEHUsI NMPOrpaMMbl, 00IIAsl XaPAKTEPUCTHKA Y4eOHOM AU CHUIIIMHBI

Pabouas mporpamma  y4yeOHOM  AMCHUIUIMHBI ~ SBISETCS  YacTbl0  OCHOBHOM
npodeccuonansHOi  oOpaszoBarenpHON mporpamMmbl  CIIO-IIIICC3 mo crnenwanbHOCTH
coruanbHo-3koHOMUYeckoro npoduist 38.02.04 Kommepuust (1o otpacisim).

PaGouas mporpamma opHeHTHPOBaHA Ha JOCTH)KEHUE CIETYIOIIUX IIeIeH:

. OCBOCHHME 3HAaHUH O COBPEMEHHOW E€CTECTBEHHO-HAy4YHOM KapTUHE MHUpPA U METOJax
€CTECTBCHHBIX HAyK; 3HAKOMCTBO C Hamboliee BaXHBIMU UACSIMH H  JOCTHIKECHUSMHU
€CTECTBO3HAHMS, OKA3aBIIUMHU OIPEACIIAIONICE BIMSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;

. OBJIAJICHHE YMEHHUSMH TPUMEHSTh TMOJIYYCHHbIE 3HAHUS MJs1 OODBSICHEHUS SBIICHUI
OKPYKAIOIIET0 MUPA, BOCHPHUATHS WH(OPMAIMK €CTECTBEHHO-HAYYHOTO U MPOQPECCHOHATHHO
3HAYUMOTO COJEp)KaHUS; pa3BUTHE WHTEJUICKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHUS B XOJ€ MPOBEICHUS MPOCTEHIITNX MCCIIEIOBAHUM, aHau3a SIBIICHUH,
BOCTIPUATHUS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON HH(OpMAIUY;

. BOCIIUTaHHE YOEXKJICHHOCTH B BO3MOXXHOCTHM TIO3HAHHS 3aKOHHOW TMPUPOIBI U
WCIIOJIb30BAHUS JIOCTUKEHUN €CTECTBEHHBIX HAYK JUJISl Pa3BUTHS IUBUJIN3ALMU U TOBBIIICHUS
KaueCTBa KU3HMU;

. MPUMEHEHHE €CTeCTBEHHO-HAYYHBIX 3HAaHUH B NPO(ECCHOHATBHOW JAEATEIbHOCTH U
MOBCEHEBHOM >KM3HU Ui oOecrieueHrs O€30MacHOCTH >KU3HENEATEIbHOCTH; T'PAMOTHOTO
MCII0JIb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J10POBbS, OKPYKAIOIIEH Cpeabl

Pabouass mporpamma BKIFOYaeT B ce0sl DJIEMEHTHI MPO(ECCHOHAIBHO HAMPaBICHHOTO
coJiep>kaHus, HeoOXoIUMBbIE ISl yCBOEHUS MpodeccnoHanbHO 00pa3oBaTeIbHONM MPOTrpaMMmBl,
(bopMHUPOBaHUS Y CTYJIEHTOB MPOGECCUOHATBHBIX KOMITETEHIIUMN.

[IporpamMma BKIIOYaeT B ceOsi TPU OCHOBHBIX pasjerna, 00Jajaroliie OTHOCHTEIbHOU
CaMOCTOSITCILHOCTBIO M IICIOCTHOCTBIO: «®Pm3ukay, «Xumus», «buogorus ¢ OCHOBaAMH
HKOJIOTHH», OOECTEeUMBAIONINX TOJATOTOBKY KBaTHU(UIIMPOBAHHBIX CIHEIHATHUCTOB CpPEIHETO
3B€Ha MO NpPOoQeccHsM COUUAIbHO-IKOHOMUYECKOTO W TyMaHUTapHoro mnpoduiei. Taxoi
MOAXOA K CTPYKTYPUPOBAHHMIO COJEP)KaHMUSI MPOTrpaMMbl HE HAPYIIAET NPUBBIUHYIO JIOTHKY
€CTECTBEHHOHAYYHOT'0 00pa30BaHUA.

3amMeTHOE MECTO B NPOrpaMME 3aHUMAIOT MHTETPUPYIOIIHME, MEXIPEIMETHbIE HJIEU U
TeMbl. JTO, B TIEPBYIO OUYEPE/lb, COJEPKAHUE, OCBEIIAIOIIEE €CTECTBEHHO-HAYUHYIO KapTHHY
MHpa, ATOMHO-MOJIEKYJSIDHOE CTPOCHHME BEIIECTBA, IPEBpAICHUE DSHEPruu, 4YeOBEKa Kak
OMOJIOTMYECKUN OpPraHu3M M C TOYKH 3PEHHS €r0 XMMHUYECKOrO0 COCTaBa, a TaKKe BOIPOCHI
9KOJIOTHUH.

B mporpamme 1151 conuanbHO-2KOHOMHYECKOTO TTPOQIIIS TIPEACTABICHBI TUIAKTHIECKUE
€MHHUIIBI, IPU U3yYEHUH KOTOPBIX aKIIEHTUPOBAHO BHHMAHUE Ha KU3HEHHO BAKHBIX 00BEKTax
MPUPOJIBI U OpPTaHU3ME YeJIoBeKa. ITO BoJa U aTMocdepa, KOTOpPbIe PacCMaTPUBAIOTCS C TOUKH
3peHHMs] XMMHYECKUX COCTaBa M CBOMCTB, MX 3HAYEHUS IS JKU3HENEATEIbHOCTH JIIOACH
(«Xumusi»). DTO pa3Aenbl, MOCBANIEHHBIE YEJIOBEUECKOMY OPTaHU3MY: BaKHEUIIINE XUMHUECKUE
COeMHEHUs] B opranmsme («XuMus»), CUCTEMbl OpPraHoB, WX (YHKIWHU, OXpaHa 30POBBS,
npoduIakTuKa 3a007€BaHUNA W BPEIHBIX NPUBBIYEK («BHOIOTHS C AIEMEHTaAaMU DKOJIOTHNY).
Bonbiioe BHUMaHNEe yAeneHO U3Yy4EeHUIO TeMbl «OpraHu3M 4eIOoBEKAa U OCHOBHBIE MPOSIBICHUS
€ro XKU3HEACSITEIIbHOCTIY, BOIPOCAM IKOJIOTHIECKOTO COICPKAHUSI.

B nenom yuyebnas nucuuruimHa «ECTECTBO3ZHaHUEY, B COAECPKAHUU KOTOPOH BEIYIIUM
KOMIIOHEHTOM SIBIISSIFOTCSI HAyYHbIC 3HAHWUS W HAYYHBIE METOJIBI MO3HAHUS, MO3BOJAET cop-
MHUPOBaTh y OOYYAIOIIUXCS IEJOCTHYIO €CTeCTBEHHOHAYYHYIO KapTUHY MHUpPA, IPOOYAUTH Y
HUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHWE K H3y4aeMOMYy MaTepuayly, TOTOBHOCTHh K
BBIOOPY ACHCTBUI OINpeeeHHOW HAampaBIeHHOCTH, YMEHUE KPUTHUYECKU OIEHWBATh CBOU U
qy)XKHe JEeHCTBUS U TIOCTYIIKH.
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1.2. Mecto y4yeOHOH [AMCHMIUIMHBI B CTPYKType OCHOBHOHl npodeccnoHanbHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebnas nucuuruinHa «ECTECTBO3HAHME) SIBISACTCS YYCOHBIM MPEAMETOM IO BRIOOPY M3
oOs3atenbHON TpeaMeTHor obnactu «EctectBennbie Haykm» DI'OC cpemnero obmiero
oOpaszoBaHUsl.

VYyebnas mucuuniauHa «EcTecTBo3HaHue» u3yyaeTcs B 00I1€00pa30BaTEIbHOM IIHKJIE
yuebHoro muiana OIIOIT CIIO na 6a3e ocHOBHOTO oOmIero 0Opa3oBaHUs C IMOJYYCHHEM
cpeanero obmero obpazosanus (IITICC3).

1.3. TpeOoBanusi K pe3yJbTaTaM OCBOEHMS Y4eOHOW TUCUMIIJIMHBI:

OcBoenue coaepxkaHusi ydyeOHoW aucuuiuinHel «EcTtecTBo3HaHue» obecrnedynBaeT
JIOCTUXKEHHE CTYACHTAMU CIEAYIOUIUX PE3YIbTATOB:

* JIMYHOCTHBIX:
YCTOWYUBBIM MHTEPEC K UCTOPUU U JOCTHKEHUSIM B 00JIACTU €CTECTBEHHBIX HAYK, YyBCTBO
TOPJIOCTH 33 POCCUNCKHUE €CTECTBEHHbBIEC HAYKHU;
TOTOBHOCTh K TIPOJIOJDKCHHIO 00pa3oBaHUs, IOBBINICHUIO KBaTU(UKAIMA B H30paHHOU
npo(ecCHOHANBHONW JEATeTbHOCTH C KCIOJb30BaHMEM 3HAHUN B 00JACTH €CTECTBEHHBIX
HayK;
00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIMH B 00JIACTH €CTECTBEHHBIX HAyK s
YeJoBeKa W OOIecTBa, YMECHHE HCIIOIb30BATh TEXHOJOTHUYECKUE IOCTHXKCHUS B 00JacTh
bu3uKHU, XUMHUH, OMOJIOTUM AJI TOBBIIIEHUS COOCTBEHHOTO MHTEIJIEKTYyaJbHOTO Pa3BUTHS B
BBEIOpAHHOU PO ECCUOHATBHOM IS TSIBHOCTH,
yMEHHUE MPOoaHaIU3UPOBATh TEXHOTEHHBIE MOCIEACTBUS JIJIsl OKpYXKaIolel cpe/bl, ObITOBOM U
MIPOU3BOJACTBEHHOM AEATEIBHOCTH YEIOBEKA;
TOTOBHOCTH CaMOCTOSITEIbHO AOOBIBaTh HOBBIE AJiA CeOsl €CTeCTBEHHOHAy4YHbIE 3HAHUS C
WCIIOJIb30BAHUEM JIJISl TOTO IOCTYITHBIX UCTOYHUKOB HH(OPMaLINH;
YMEHHE yHpaBisATh CBOEU MO3HABATEIbHOU JEATEIbHOCTHIO, TPOBOAUTh CAMOOLIEHKY YPOBHS
COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO Pa3BUTHUS;
yMEHHUE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUS B KOMaHJE MO PEHICHHUIO OOIIHNX
3a1a4 B 00JIaCTH €CTECTBO3HAHUS;

* MeTamnpeAMeTHBbIX:
OBJIAJICHUE YMEHUSIMA M HaBBIKAMH PA3JIMYHBIX BHUJIOB IMO3HABATEIHHOU NEATEIbHOCTH IS
M3yUYEHUS PA3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPAa;
MPUMEHEHHNE OCHOBHBIX METOJIOB TO3HAHUA (HAOIIONEHHS, HAYYHOTO SKCIEPUMEHTA) s
M3yUYEHUS PAa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KAPTUHBI MUpPA, C KOTOPHIMU BO3HUKAET
HEOO0XOIMMOCTh CTAJIKUBATHCS B MTpodecCHOHATIBHOU cdepe;
yMEHHUE ONpPENeNATh LeJIU U 3aJaud JeATeNbHOCTH, BEIOUPATh CPEACTBA ISl UX JOCTHKEHUS
Ha MPaKTHUKE;
YMEHHE HCHOJIb30BaTh PAa3WYHbIE HUCTOYHUKU IS TMOJY4YEHUS €CTECTBEHHOHAy4YHOU
WHpOpPMAIIMA W OILIEHWUBATh €€ JOCTOBEPHOCTH MJis JOCTHKEHHUS TOCTABJICHHBIX IeNed W
3ajmay;

* NpeAMEeTHBIX:
c(hOpMHPOBAHHOCTh TIPEACTABICHUN O I[ETOCTHOM COBPEMEHHON €CTeCTBEHHOHAaYYHOH
KapTUHE MUpPA, MPUPOJE KaK €IMHOM I[EJOCTHON CHUCTEME, B3aUMOCBSA3HU YEJIOBEKa, IPUPOJIbI
1 00IIeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax Bcenennoit;
BIAJICHUE 3HAHUSAMHU O Hanmbolee BaXHBIX OTKPBITHUSX H JOCTHXKEHUAX B oblactu
€CTECTBO3HAHUSI, TOBIUIBIINX Ha DBOJIOIUIO TPEACTABICHUM O TPHUPOAE, HA pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;
chopMHpPOBAaHHOCTh yYMEHUM TOHWMATh 3HAYUMOCTh E€CTECTBEHHOHAYYHOTO 3HAHHS [JIs
Ka)KJIOTO YeJIOBEKa, HE3aBUCHMO OT €r0 MPo(eCcCHOHANBHOM AESITEIbHOCTH, pa3iniaTh (PaKkThl
W OIICHKH, CPABHUBATH OIEHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSMH OIEHOK M CBS3b
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C KPUTEPUSMHU C ONPEAETEHHON CUCTEMOMN IEHHOCTEH

c(hOpMUPOBAHHOCTh TMPECTABICHUA O HAYYHOM METOJIe MO3HAHWS MPUPOABI M CPEICTBAX
W3y4EHHUsl Meramupa, MakpoMHUpa U MUKPOMUPA; BIAJE€HUE MPUEMaMH €CTECTBEHHOHAYUYHBIX
Ha0JII0IEHUH, OTIBITOB, UCCIEA0BAHUI U OLICHKH JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTaTOB;
BJIaJICHUE MOHSATUWHBIM aNmnapaToM €CTECTBEHHBIX HAyK, ITO3BOJISIOIIMM I[O3HABaTh MHUP,
y4acTBOBaTh B JAMCKYCCHUSAX IO €CTECTBEHHOHAYYHBIM BOIIPOCaM, MCIIOJIb30BATh PA3JIMUHbIC
UCTOYHHMKU MH(OpMAIUU JUIsl MOJITOTOBKU COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCUTHCS K
coobmenusm CMMU, comepxaiuM HayqIHYIO HH(OPMAILIHIO;

c(hOpMUPOBAHHOCTh yYMEHUN MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAyUHOIrO 3HAHUA s
Ka)XJI0T'0 4eJIOBEKa HE3aBUCUMO OT €ro MpoeCcCUOHAIBHON NeATENbHOCTH, Pa3andaTh (haKThl
U OLICHKH, CPABHUBATh OLIEHOYHBIE BBIBOJbI, BUJETh UX CBA3b C KPUTEPHUSIMU OLEHOK U CBS3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LIEHHOCTEM.

1.4. Kosim4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl y4eOHOM IUCIUIIAHBI:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOy4aromerocsi 162 yaca, B ToM 4ucie:
00s13aTenpHOM ayIUTOpHOH yueOHOM Harpy3ku oOydaromerocs 108 vacos;
CaMOCTOSITEIILHOM paboThl 00yJaromerocs 54 yaca.

2. CTPYKTYPA U COJEPKAHUE YYEBHOHN JUCIHUIIJIAHBI
«ECTECTBO3HAHMUE»

2.1. O0bem yueOHOM JUCHMILIMHBI U BHAbI y4e0HO padoThl

Bupa yueOHoil padoThI Oobvem uacos
MakcumasnbHas yueOHas Harpy3ka (Bcero) 162
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 108
B TOM YHCJIE:

IpaKTHYeCKne paboThl 18
CamocrosiTeibHas paboTa o0yuaruierocsi (Bcero) 54
B TOM YHCJIE:

NOJArOTOBKA  TNPE3EHTalui,  BBICTYIUIGHMH,  JIOKJaa0B,  pedeparos,
HHAUBUAYAJIbHBIX IMPOCKTOB C HCIIOJIB30BaHHUEM HH(bOpMaHHOHHBIX
TCXHOJIOTHH, COCTABJICHUC OITOPHBIX KOHCIICKTOB

HUmocosas ammecmayus 6 hopme oughpepenyuposannozo 3auéma




2.1. TemaTuveckuii MJIaH U co/iepKaHNE YIeOHOH TUCIUTLINHBI
« EcTrecTBO3HAHHE»

HaumenoBanue Conep:kanue y4eOHOIr0o MaTepHuaJia, JJadopaTopHble pad0ThI M NMPAKTHYECKHUE 3aAHATHS, CAMOCTOSITEIbHAS Oo0bem
pa3jiesioB U TeM pabora o0yuyaoummxcs 4acoB
1 2 3
OU3NKA
AyoumopHnuvle 3aHamusl 46
Beenenue Conep:xanue 1
OcHoBHBIE Hayku O mpupone (pu3mkKa, XUMHUs, OMOJIOTHS), UX CXOACTBO M OTIWYMA. EcTecTBEHHOHAYYHBIH
METO]l O3HAHMSI M €T0 COCTaBISIOIIME: HAOII0IeHIE, U3MEPEHHUE, SKCIIEPUMEHT, THIIOTE3a, TEOPHSL.
TemaTuka TeopeTHYecKUX 3aJaHUM
1.Bgedenue 6 ecmecmaoznaniue.
BHeayautopHas camocTosTe1bHasi padoTa 00y4alouXcs: 2
Iloozomosums 2azemwvl no memam: « Ecmecmeosnanue xax nayka», « Pazeumue ecmecmeo3nanusy.
1.Mexanuka. Coaepixanue 15
MexaHnyeckoe JBUKEHUE, €r0 OTHOCUTEIbHOCTh. PABHOMEpHOE IPSIMOJIMHEMHOE JIBH>KEHHE. PABHOYCKOpEHHOE 11
MPSIMOJIMHENHOE IBH)KEHUE.
3akonbl quHamMuKu HptotoHa. Cumibl B IpUpoOJe: YIPYTOCTh, TPEHUE, CHJIA TSHKECTH. (BCTaBUTh IMPAKTHUECKOE
3aHsTHE) 3aKOH BCEMUPHOTO TsroTeHus. HeBecomocTs.
Nmnynbc. 3aK0OH COXpaHEHHs] UMITyJIbca U PEaKTUBHOE JBMKeHHE. [loTeHInanbHas U KMHETUYECKas SHEpPrusl.
3aKOH COXpaHEHHs] MeXaHU4ecKoi sHeprun. Pabora u MOLTHOCTD.
Mexanunueckue konebanus. [lepuon u yactora xonebanuii. Mexanuueckue BoimHbL. CBOWCTBA BOMH. 3BYKOBBIE
BOJIHBI. YJIbTPa3BYK U €r0 UCIOJIb30BAHNE B TEXHUKE U MEAUIIMHE.
TemaTnKa TEOpeTHYECKUX 3AHATHI
2.Mexanuxa. Mexanuueckoe 0gudicenue, €20 OMHOCUMENILHOCHb.
3.3axonvl ounamuxu Hviomona.
4.Ilpakmuuecxoe 3auamue: « Cunvl 6 npupooe. Pewenue 3a0auy 2
BHeayauTopHasi caMocTOsITe/IbHASI padoTa 00y4al0IMXCH: 2

Cocmasumo CDABHUME/IbHYIO ma6fzuz4y CUJIbL ynpycocmu, CUJbl MpEeHUsl U CUlbl MANCECMU.
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TemaTuka TCOPETHYCCKUX 3aHATHI

5.0Onepeus. 3akon coxpanenus snepauul.

6. Hpakmuqecme sanamue: « Paboma u MOUHOCMb)). Pewenue 3a0au

BHeaynuTopHasi camocTosiTeJibHAA Pa60Ta 00y4arOIMXCH
Buinonnums 0omawinioro KOHMpovbHyo pabomy.

TemaTuka TCOPETHYCCKUX 3aHATHI

7. Ilpaxktudeckoe 3aHsTue: «MexaHnueckue Koiaebanus». Pewenue 3a0au

8. Mexanuueckue 601Hbl. 38YK, CB0UCMBA 368VKA.

BaeaynuTopHasi camocTosiTeJibHAA Pad0Ta 00y4arOIMXCH
Iloozomosums coobuenue « Y3U U eco snusnue na opeanuzm 4enosekay.

2. OcHOBBI
MOJIEKYJISIPHOM
¢bu3uku

Conep:xkanue

Ucropust aromuctuyeckux yueHuil. HaOmiomeHuss W ONBITHI, TMOJITBEPHKAAIONIME ATOMHO-MOJEKYIISIPHOE
CTpoeHHEe BemiecTBa. Macca u pa3mepbl Mousiekyls. TemnoBoe aBmkeHHe. Temmeparypa Kak Mepa cpeaHeit
KUHETUYECKON SHEPIUu YacTHUL.

OObscHeHHEe arperaTHBIX COCTOSHHUI BemlecTBa M (Da30BBIX MEPEXOJOB MEXIYy HUMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHBIX MTPEACTABICHUM.

3aKOH COXpaHEHHUs YHEPTHH B TEIJIOBBIX Mpoleccax. [IepBolif 3akoH TepMoanHaMuku. HeoOpaTumelii xapakrep
TETUIOBBIX MPOIECCOB. TemIOBbIe MAIIMHBI, UX MPUMEHEHHE.
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TemaTnKa T€OpeTHYECKUX 3aAHATHI

8, uckpemnoe cmpoenue seujecmaa.

9. Tennosoe osuscenue. Temnepamypa.

BueaynnTopHasi camocTosiTe1bHAsA Pad0oTa 00y4alOIMXCs:
Cpasnumoe wixanvt memnepamyp @apenceiima, Kenveuna u Llenvcus.

TemaTnka J1a00paTOPHOro 3aHATHS

10. JIabopamopnas paboma Ne 1. « Cuna mpenus. Ilepuoo konebanuii Masmuuxay

TemaTnKa TEOpeTHYECKUX 3AHATHI

11.Aepecamnvle cocmosinus eewjecmea. Dazoewvle nepexoowl.

12. Tennoswvie npoyeccol. Ilpobremvl snepeocoepescenus.

BHeayauTopHasi caMocTosiTeJIbHAA Pad0Ta 00y4arOIMXCH
Bvinoanume domawin0io KOHmponvLHyo pabomy.

TemaTuka TeopeTnyecKuX 3aHATHI




3.0cHOBBI
JIEKTPOTMHAMMKH

Conepxanue

DJIEKTpUYECKUE 3apsiibl M WX B3aUMOJICUCTBUE. OJeKTpuueckoe 1osne. [IpoBOAHUKHM U  H30JSATOPHI B
AIEKTPUUYECKOM TOJIE.

[TocTosnHbIN AnekTprdecKkuil Tok. Cuiia TOKa, HaNpsHKEHUE, SJIEKTPUYECKOE CONMpoTUBIeHHE. 3akoH Oma st
ydacTka nenu. TernoBoe JeHCTBUE AIEKTPUUECKOTO TOKa U 3aKoH Jlxkoyns-JleHna.

MaruuTHO€ 1oJie TOKa U ACHCTBUE MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOBUTATENb.

SIBneHMe 3IEKTPOMAarHUTHOM HHAYKUMM. OnekTporeHeparop. llepemennsiii Tok. Ilomydenwe u nepenada
3JIEKTPOIHEPIHUH.

DneKTpoMarHuTHbIE BOHBL. PaanocBs3p u teneBuaeHue. CBET Kak 3JIeKTpoMarHuTHas BoyiHa. MHTepdepeHius
1 qudpakiys CBETa.
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TemaTuka TCOPETHYCCKHUX 3aHATHH

14.2nexmpuueckue 3apsa0vl. Inekmpuyeckoe noiue.

15.1lpo6oonuku u uzonamopul.

16.2nexmpuueckuti mox. Cuna moka.

BHeaynuTopHasi camocTosiTeIbHAsA padoTa 00y4arommXxcs:
U3 kypca gusuku (9 knacc) noemopumse 3axon Oma u blnucams 0CHOBHblE 0003HAYEHUA Yacmell
9NEeKMpU1ecKoll yenu

TemaTnKa TeOpeTHYECKUX 3aAHATHI

17. Ilpakmuuecxoe 3auamue: «3axon Oma ons yuacmka yenu. 3axon Jocoyna-Jlenya». Pewenue 3a0au

18.Maecnumnoe none moxa. dnexmpoosueameis.
OnekmpomacHumuas UHOYKyust. INeKkmpozeHepamop

19.1lepemennsiii mok. [lonyuenue u nepedaua 21eKmposHepeUl.
Onexmpomacnumnusle 801Hbl. Paduocensv u menesuoenue.

20.2nexmpomacHumusie 8oaHbl. Paouocesse u menesudeHue.

BaeaynuTopHasi caMocTosITeIbHAsi Pa60Ta 00yYAKOIIMXCS
Iloozomosums doxnadel no memam: «llpunyun paouocesasu u menesuoenusy, « zoopemernue paouoy.

21.Ceem. HUnmepgepenyus u ougppaxyus ceema.

TemaTnka J1aG0PaTOPHOro 3aHATHS

24. Jlabopamopnasn padoma No 2. « DnekmpomacHummubvie s61eHULY.

4. J1eMeHThI
KBaHTOBOH (U3UKH

Conepxanue
KBanrtoBas runoresa [1nanka. @otosnexkrpuyeckuii apdext. Moaenu crpoenust aroma. Onbit Pesepdopra.
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PagnoakTUBHOCTE.
Mopens pacmupsitonieiica Beenennoi. [IporncxoxaeHrne COTHEYHON CUCTEMBI.

TemaTuka TCOPETHYCCKUX 3aHATHI

25. Keanmoeas cunomesa I[nanka.

26. Paouoaxmuerocume.

27. IIpoucxodcoenue cONHEeYHOU CUCEMDbL.

BHeayautopHas camocTosiTeJIbHAs padoTa 00y4arouXcs: 2
Iloozomosums doxnadsl no memam: «Msnyuenue nazepay, « Cuemuuxu UOHUSUPYIOUWUX USTYHUEHUTLY.
BHeaynuTopHasi camocTosiTeibHAast padoTa 24
XUMMUA
AyoumopHule 3anuamust 30
5. Oomas n Beenenue. Xumuueckass KApTHHA MHPA KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa. Poiib 16
HeopraHu4vecKas XHUMHH B )KU3HU COBPEMEHHOT0 00IIecTBa. 11
XUMHS. OcHOBHbIE MOHATHS M 3aKOHBI XUMHU. [Ipeamer xumMun. XuMHUECKUI 271€MEHT U (POPMBI €T0
cymiectBoBaHus. [IpocThie U CI0XKHbBIE BELECTBA.
Otxkpsitue Ilepuoanueckoro 3akoHa. [lepuonnyeckas cucremMa xumuueckux snemeHToB J1.11.Menneneesa.
Crpoenue BemecTBa. KoBaneHTHast CBsA3b: HENOJsIpHas U noJisipHasi. loHHas cBs3b. MeTannudeckas CBs3b.
Bonoponnas cBA3b.
Bona Bokpyr Hac. ®dusnmueckue M XMMHUYECKHE CBOMCTBa BOABI. PacTBopeHHe TBEpHbIX BEIIECTB M Ta3oB.
MaccoBast 105151 BellecTBa B pacTBOpE Kak croco0 BbIpakeHUsl cocTaBa pactBopa. [loHsTHE 0 THApONN3E comeil.
Cpenia BOJHBIX PacTBOPOB COJIEH: KUCIIasi, HeHTpanbHas, menouHas. Bogopoanslil mokazatens pH pactsopa.
TemaTHKa TeOpeTHYECKHUX 3aHATHIA
25. Jlabopamopnasn pabomaNel «Ananuz mooeneti KpUCMAIIUYECKUX PeulenoK» 1
26.Booa. Ceoticmea 600vl. 2
BHeayauTopHasi caMocTosiTe/IbHASI pa00Ta 00y4al0IIMXCH: 1
Onucamw Kpy2080pom 600bl 8 NPUPOOe.
27.Pacmeopenue sewecme. 1
28. Ilpakmuuyeckoe sanamue: «Maccoeas dons eewyecmea 6 pacmeopey. Pewenue 3adau. 1
29. Ilpaxmuuecroe 3anamue: « Booopoouwiii nokazamenv pH pacmeopay. Pewenue 3a0au 1
BHeayanTopHasi camocTosiTe1bHAsA padoTa 00y4aloImmXxcsi: 2
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Pewenue 3a0au no meme «Maccosas 005 eeuecmea 6 pacmeopey.

29.Boonvie pecypcul 3emau. Kawecmeo 800wl. 1
BHeayauTopHasi caMocTOsITeIbHAS Pa00Ta 00y4YaIOIMXCS: 1
Buinoanums 0omauinioro KOHmpoabHyo pabomy no UHOUBUOYATbHBIM KAPMOUKAM.
6. Oprannyeckas Coaepixanue 8
XUMMUS OcHOBHbIE MOJIOKEHUSI TEOPUH CTPOEHUSI Oprannyeckux coeauHeHui. [louarue nuzomepuu. llpenenbusie u 5
HemnpeeIbHbIE YTIIEBOAOPObL. [IprpoIHbIE HCTOYHUKH YTIIEBOIOPO/IOB.
Kucnoponcoaep:xaiue oprannyeckue Bemiectsa. [IpencrtaButenn KUCI0pOACOAEPKAIIUX OPraHUIECKIX
COCJTMHEHHI: METUJIOBBIN M 3TUJIOBBIN CIIUPTHI, TIUIEPHH, YKCYCHAs! KACIOTA. JKUPBI KaK CII0KHBIC KUPBHIL.
A3oTconepkaliie opraHui4eckie coeIMHeHusl. AMHHbBI, aMUHOKUCIIOTHI, OSNKH.
[Tnactmaccer 1 BosiokHa. HatypanbHbie. CHHTETUYECKUE W HCKYCCTBEHHBIC BOJIOKHA. AJIKaHbI, AIKCHBI, aTKUHBI.
TemaTuka TeOpeTHYECKUX 3aHATHI
29. IIpakmuueckoe 3anamue. « Pewienue 3a0au no uzomepuu opeanuyecKux 6eujecmey. 1
30.Cnupmei, anvoe200vl, KemoHbvl, KApOOHOBbLE KUCTOMDbL, CLOANCHbIE IPUPDI. 2
BueaynuTopHasi camocTosiTeJibHAs Pa6oTa 00y4ar0IMXcs: 1
Buinonnenue oomawmnen konmponvtot pabomel no meme «lIpouzsoonsie yenesooopooos. Ceoticmaa,
noJayuenuey
3 1. Amunoxucromsi. Ilenmuonas 65136 u NOIUNENMUOBL. 1
BueaynuTopHasi camocTosiTesibHAs pa6oTa 00y4aroIuXcs: 1
Iloozomosums mamepuan K ypoxy-cemunapy « MeocOynapoonas xongepenyus no 3awume ammocgepol».
32.U]enoyu. Ilokazamenv Kuciommocmu pacmeopos ph. 1
7. XuMus H )KU3Hb Coaepixanue 6
XUMUYEeCKHE STIEMEHTHI B OpraHnu3Me yenoBeka. OpraHudeckie U Heoprannueckue BemniectBa. OCHOBHBIE 4
KU3HEHHO HEOOXOIMMBIC COCTMHEHUS: OCITKH, YIIICBOIbI, )KUPBI, BUTAMUHBI. CTPOCHHE OCITKOBBIX MOJICKYIL.
YTeBobl — TMIaBHBIN HCTOUYHUK SHEPTUU OpraHu3Ma. Polib ®UpPOB B OpraHu3Me, XOJIeCTepHH.
MuHepanbHbIC BeNeCTBa B MPOJIYKTaX MUTAHUS, MANIEBbIC J00aBku. COATaHCHPOBAHHOE TUTAHHE.
TemaTnKa TEOpeTHYECKUX 3AHATHI
33. Xumuueckue snemenmol 8 OpeaHuMe Yeno8exd. 2
BHeayauTopHasi camocTosiTe1bHAsA Pa00oTa 00y4arOImMXCs: 1
U3 kypca buonoeuu (9 knacc) nosmopume memy « CmpoeHnue 6eKo80t MOJEK)IblY.
34.Benxu. Yenesoowi. Kupwvl. Bumamunol. 1
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Bneay}mTopHaﬂ CaMOCTOsATC/IbHAsA paﬁoTa oﬁyqammnxca:
Hzeomoeumu casenty no meme «Bumamunviy.

35. [uweswvie dodasku. Coanancuposannoe numanue. 2
BHeayautopHas camocTosiTeJibHAs padoTa 00y4arouxcs: 2
Iloocomosums pegpepam « BAlvl u ux enusnue Ha OpeaHu3mM».
BHeaynnTopHasi camocTosiTeibHAsA padoTa 17
BUOJIOI'UA
AyoumopHuvle 3auamust 30
Buojgorusi Conep:xkanue 10
8. HauboJree obume XKusas npupona kak 00beKT uzyueHus ouonoruu. [lonstue «xu3Hb». OCHOBHBIC IPU3HAKU )KUBOTO: IUTAHHE, 8
IPeCTABIEHHS 0 JbIXaHKe, BbIICTICHUE, Pa3paKUMOCTh, IOJIBUYKHOCTh, PA3MHOXKEHHE, POCT U Pa3BUTHE.
JKH3HU. [TonsaTne «opranu3m». PaznooOpasue »KUBBIX OPraHU3MOB, IPHHIUIIBI UX KIACCU(PUKAIIH.
Krnerka — equHuIa CTpOCHUS U )KU3HEAEATEIHbHOCTH oprann3Ma. OCHOBHbIE KOMIOHEHTHI KJIETKH.
Bronornveckoe 3HaYeHHE XUMUYECKHUX 3JIEMEHTOB. POJIb BOJIBI KaK PaCTBOPHUTENSI © OCHOBHOT'O KOMITOHEHTA
BHYTpEHHEH cpejibl opranu3mMoB. CTpyKTypa U OCHOBHBIE (yHKIMHU OeiakoB. OOMEH BeleCTB U IpeBpalleHne
sHepruu B kieTke. Monekyna JIHK — Hocutens HaciaeacTBeHHON HHGOpMAIIHH.
Bupycs! u 6akrepuodaru. Bupyc unmmyHnoneduunra yenosexa (B1Y)
TemaTnKa T€OpeTHYECKUX 3aAHATHI
36.2Kusnv. Pasnoobpasue opeanuzmos, ux kaccugpuxayusi.
BHeayautopHasi camocTosiTe/ibHAs padoTa 00y4arouxcs: 1
Cocmasumu cxemy «NPUHYUNBL COBPEMEHHOU KIACCUDUKAYULY.
37.Knemxa-eouHuya cmpoeHus u Hcu3HeoesimenibHoCmu OpeaHu3ma. 1
38. Ilpokapuomul u 3yKapuomel —Hu3wiUe U 8blCUIUE KIEMOYHbIEe OP2AHUIMbL. AYMOCOMbL U NOIOBbLE 1
XPOMOCOMB.
BHeayanTopHasi camocTosiTeIbHAsA padoTa 00y4aroImmxcs: 1
Cocmasumu cxemvl npoyeccos 0bMeHa ewecms U NPeepayeHus IHepeuU 8 Kiemke.
39. Obmen eewgecme u npespaujeHue SHepeUun 8 Kiemxe 1
40. Cmpoenue u ¢hynxyuu JIHK. 1
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41.Ilpakmuyeckasn paboma: « CpasHeHue cmpoeHusi Kiemox pacmeHull U HCUGOMHBbIXY.

BHeayauTopHasi camocTosiTe/IbHASI padoTa 00y4aloImuXxcs:
Buinoanume oomawnioro koumpoashyto pabomy no meme « Ypoenu opeanusayuu JdcusHuy.

9. Opranusm
YyeJI0BeKa.

Conepxanue

Opranu3m — enuHoe 1enoe. MHoroobOpasue opranu3moB. OOMEH BEUIECTBOM U DHEPTUEH C OKpYyKaromen
Cpenoi Kak He0OX0IUMOe YCIIOBUE CYLLIECTBOBAHUS JKUBBIX CUCTEM.

CrnocobHOCTB K camoBocIipou3BeieHnt0. becnonoe pasmHoxenue. [1o10Boi nporecc 1 Mojg0BOe Pa3MHOKEHUE.
[Tonatne 00 MHAMBHIyaTHHOM (OHTOTCHE3), SMOPHOHAILHOM (AMOPHOTEHE3) U MOCTIMOPHOHAIIEHOM Pa3BUTHH.
OO111e npeacTaBIeHus O HACIEICTBEHHOCTH U U3MEHUYMBOCTU. 3aKOHOMEPHOCTH HacienoBanus. HacnenoBanue
MPU3HAKOB y uejoBeka. HacnenacTBeHHble OOJE3HM 4eIOBEKa, WX NMPUYMHBI U Tpoduiaktuka. ['eHeTnyeckue
3aKOHOMEPHOCTH U3MEHUMBOCTH. BilMsiHNE MyTareHOB Ha OPraHKU3M UYeJIOBEKa.

[Ipenmer, 3agaun U Meroabl cenekuuu. Yuenue H.M. BaBuiaoBa o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHHH. buoTexHonorus, ee 10CTUKEHUH, IEPCIEKTUBBI Pa3BUTHSL.

10

HpaKTI/I‘{eCKOC 3ansTue: «Pewenue OJIEMEHNMAPHBbIX cEHEeMUYECKUX 3a0a4y

BueayautopHas camocTosiTe/ibHAs padoTa 00y4ar0UXCH:
H3z2omoeums 2azemul no memam. «Ilpedynpedcoenue nuwesvix ompasnenuiiy, «I acmpum u yuppos neveHu, Kax
pe3ybmam 8IUSHUSL ANKO20A5 U HUKOMUHAY.

BHeaynnTopHasi camocTosiTe1bHAsA PadoTa 00y4aroImmXxcs:
Iloozomosums pechepamvr no memam: «bonesnu opeanos ovixanus u ux npogunraxmuxay, « Kypenue xax
gaxmop puckay, «IIpuuunol HapyuweHus OCAHKU U passumee nioCKOCMONUsLY.

42. UmmyHumem u UMMYHHASL cUcmema.

43.Unousuodyanvroe pazsumue opeanuzma. Onirooomeopernue. bepemennocms u pooul.

[EEN

BHeayautopHas camocTosiTe/ibHAs padoTa 00y4ar0UXCH:
Iloozomoeums 0oknadel no memam. «bakmepuu u upycoly, «Bausnue napkomuyeckux 6ewecme Ha pazeumue
U 300posbe uenoeekay, «3abonesanus nepeoarouecs NOJI08bIM Hymemy.

44.3abonesanus noio06oU cucmembl.

45./Tabopamopuasn paboma Ne 4. « Ananu3z u oyeHKa paziuuHslX 2UNOmMe3 NPOUCXOHCOCHUSL HCUZHILY.

10.Bun

DBOJIIOLIMOHHAS TEOPUs U €€ poJib B JOPMHUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAayYHOU KapTuHe Mupa. Bus,
ero kpurepuil. [lonmynsanusa kak CTpyKTypHas €qMHNLA BU1a U 3BONOLMU. CHHTETHYECKast TEOPUS IBOJIFOLIUN
(CTD). Pesynbtatsl 3Bostonun. [IpuunHbl BeIMUpaHus BUJIOB. buonornueckuii mporpeccuu OMOI0TMYECKHM

(o]
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perpecc. [ MNoTe3bl MPOUCXOKACHUS KUZHU. AHTPOIIOTEHE3 U €ro 3aKOHOMEpPHOCTH. [losiBIeHNE MBICTUTEIBHOM
JEeSATEIbHOCTH M YJIEHOpa3AeabHON peun. [IporcxoxkieHne 4eaoBeuecKux pac.

TemaTuka TCOPETHYCCKUX 3aHATHI

46.Peokue u ucuesarowjue 8uobvl

IIpakTuyeckoe 3ausiTue: «Onucanue 8uda N0 MOPHOIO2UYECKOMY KPUMEPUIO»

BueaynuTopHasi camocTosiTeJibHAs Pa6oTa 00y4ar0IMXCs:

Iloocomosums doxnadsl no memam: «llonynayus kak edunuya ouonocuueckot 36oatoyuuy, « Coepemertule
83271510bl HA NPOUCXOIHCOEHUE UeN08eKA. CIMOAKHO8eHUe MHeHul, « CospemenHble 8321510bl Ha OUON0SUYECKYVIO
960JIIOYUIO »

11. DkocucremMsbl

Conepxanue

[TpeaMer u 3a1a4u SKOJIOTHH: y4EHUE 00 IKOJIOTUYECKUX (haKTOpax, yueHHE O COOOIIECTBaX OPTaHU3MOB,
yuaeHue o ouocgepe. buoreoreHo3 kak skocucTemMa. Y CTOHUMBOCTB IKocucTeM. brocdepa- rmodanpHas
skocucrema. Yuenue B.W. Beprazackoro o 6nocdepe. bronornueckuii KpyroBopot (Ha mpuMepe yrieposa).
OcHOBHBIE HaINpaBIICHUs BO3JEHCTBUS YeToBeka Ha Ouochepy. Tpanchopmanus eCTeCTBEHHBIX IKOJIOTHIECKUAX
cucteM. OcoO0EHHOCTH arpocucTeM (arpoleHo30B).

TemaTuka TCOPETHYCCKHUX 3aHATHH

47.buoceoyenos. dxocucmema. Ycmouuusocms 3KOCUCEM.

IIpakTnueckoe 3ansaTue: CpagHumenvbHas XapaKkmepucmura npupooOHbIX IKOCUCIEM U A2POIKOCUCTEM C8Oell
MecmHoCmu

BaeaynutopHasi caMocTosITeIbHasi pa60Ta 00y4arommxcs:
Onucamu 110601 buoceoyeros (no 6v160py).

48. buocghepa.

BaeayauTopHasi camocTosiTe/IbHasi padoTa

15

Jlugppepenyuposannuiii 3auem

Bcero

162
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6. XAPAKTEPUCTHUKA OCHOBHbBIX BUJOB JEATEJIBHOCTH OBYYAIOIIIUXCA

Coaepxanue XapaKTepHUCTHKA OCHOBHBIX BU/0B J1eSITeJJbHOCTH CTY1CHTOB
00y4eHuUs (Ha ypoBHe y4eOHBIX JeiiCTBHH)
OU3UKA
Beenenue Pa3BuTHe CIIOCOOHOCTEH SICHO M TOYHO M3JaraTb CBOM MBICIIH,

MOTMYECKU 000CHOBBIBATH CBOIO TOUYKY 3PEHHS, BOCIPUHUMATH H
AQHAIU3UPOBAaTh MHEHHs COOECEHHKOB, TMpHU3HABas IMPaBo
IPYyroro 4ejJoBEeKa Ha MHOE MHEHHUE.

[IpuBeeHre TPUMEPOB BIUSHUSA OTKPHITUH B (PU3UKE HA
[pOrpecc B TEXHUKE U TEXHOJOTUU TPOU3BOJICTBA

Mexanuxa

Kunemaruka O3HakOMJIEHHE CO CIIOCO0aMM ONHUCAHUS MEXAaHUYECKOIO
JIBUKEHUSI, OCHOBHOMW 3a7laueil MEXaHUKH.
3ydeHrne OCHOBHBIX (DU3MYECKUX BEIWYMH KHHEMATHKU:
[epeMEIEeHUs, CKOPOCTH, YCKOPEHHUS.
HabmntoieHue OTHOCHUTEIBHOCTH MEXaHUYECKOTO  JBHIKCHHS.
DopMynUpOBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.
UccnenoBanne paBHOYCKOPEHHOTO MPSMOJIMHENHOTO IBUAKCHUS
(Ha mpumepe cBOOOTHOIrO MaJAeHUs T€I) U PABHOMEPHOTO
JBUOKCHUS TeJla IO OKPY>KHOCTH.
[lonumMaHue  CMbICIa  OCHOBHBIX  ()M3UYECKUX  BEIUYUH,
XapaKTepU3YIIUX  PaBHOMEpPHOE  JBMIXKEHME  Tejaa  IOo
OKPYKHOCTH
JAunamuka [lonumaHnue cwmbicia TakuxX (U3UUECKUX MOJeJed, Kak
MaTepualbHasg TOYKa, MHEPLIMAIbHASA CUCTEMA OTCYETA.
W3Mepenne Macchl Teja pa3iuyHbIMu ciocobamu. M3MepeHue
CHJI B3aUMOJICUCTBUSA TeJl. Breruncienne 3HaueHUsI yCKOPEHUS
TEJ 110 U3BECTHBIM 3HAYEHUSIM JAEHCTBYIOIIHUX CUI U MACC TeJl.
YMeHue paziauuarh CUIy TskKecTH U Bec Tena. OObACHEHUE U
[PUBEJIEHUE TPUMEPOB SIBJICHUS HEBECOMOCTH.
[IpumeHeHre OCHOBHBIX MOHATUN, (OPMYJ U 3aKOHOB
JUHAMHUKH K PELICHUIO 3a]a4

Conepxanue XapakTepUCTUKA OCHOBHBIX BUJOB JCATEIBHOCTU CTYAEHTOB (Ha
00yueHus YpPOBHE Y4E€OHBIX JE€HCTBUI)

3akoHbl coxpaHeHus ([OObACHEHHE pPEaKTUBHOTO JIBUKEHHMS] Ha OCHOBE 3aKOHa
B MEXaHUKE coXpaHeHMs wumnynbca. [IpuMeHeHMe 3aKoHa COXpaHEHUs
MMITyJbCa IS BBIUMCIIEHUS U3MEHEHUH CKOPOCTEH TeNl MpU HX
B3aUMOJICHCTBUAX. Bbluucienue palboTel CHJI U HU3MEHEHHS
KMHETUYECKOW DSHEPIUM Teja. BplunciieHne NOTEeHIUaIbHOU
PHEPruU TeJ B TPaBUTAMOHHOM TMoJie. XapaKTepHUCTUKa
[POU3BOJUTEIBHOCTH MAIlMH W JBUraTeleld C MCIOJIb30BAaHUEM
MOHATUS MOIIMTHOCTH

OcHo8bl MONEKYAAPHOU PUIUKU U MEPMOOUHAMUKU
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MounekynsipHas
dusnka

DOopMyITUPOBAHNE OCHOBHBIX MOJOXKEHUN MOJIEKYIIPHO-
KUHETUYECKON T€OpHU. BINOJIHEHNE YKCIIEPUMEHTOB,
CIyXalux 000CHOBAaHHEM MOJIEKYJISIPHO-KUHETHYECKOM
teopun. HabGmronenne OpoyHOBCKOTO JABUIKCHHUS U SIBICHUS
nuddys3un.
OrmnpenereHue mapaMeTpoB BelecTBa B Ta3000pa3HOM
COCTOSIHMM Ha OCHOBAHUHU YPaBHEHUS COCTOSIHUS UAEAIbHOIO
rasa. [IpencraBienue B Buje rpaduka U30XOpHOTO, H300apHOTO
D .

TepMoanHamuka

DKCcnepuMeHTaIbHOE UCCIIEA0BAaHNE TEIIOBBIX CBOWCTB
BellecTBa. PacueT kKolnuecTBa TEMIOTHI, HEOOXOAMMOTO IS
OCYIIIECTBJICHUS MpPOLlecca MpeBpalleHUs BeIIeCTBa U3 OJTHOTO
arperaTHOro COCTOSIHUS B APYroe.

PacueT nusMeHeHus BHYTpeHHEN SHEPTruu Tei, paboThl U
MepeJaHHOT0 KOJIMYECTBA TEIJIOTHl HA OCHOBAHUHU MEPBOTO
3aKoHa TepMoguHaMUuKu. OObsICHEHHE TPUHIIUIIOB 1eiCTBUS
TETJIOBBIX MAIIUH

Ocnosnl SﬂeKmPOOMHaMMKu

QHGKTpOCTaTI/IKa

Brruucienue cui B3auMOJ€MCTBUS TOYCUHBIX AJICKTPUUECKUX
3apsJi0B.
Brruncienue Hanps»KeHHOCTU U MOTEHIIMAJIA AJIEKTPUUECKOT O
MOJISI OJTHOTO U HECKOJIBKHX TOUYEYHBIX 3aPsA0B.
N3mepeHne pa3HOCTH NOTEHIIUAJIOB.
[IpuBeneHue npuMepoB MPOBOAHUKOB, JTUIIIEKTPUKOB U
KOHJICHCATOPOB.
HaGnronenue sBICHHS 2JIEKTPOCTATHUCCKON HHAYKIIUN H
SIBJICHUS TIOJISIPU3AIUU JUAJIEKTPUKA, HAXOASAIIETOCS B
JJICKTPUUCCKOM MOJIS

ITocTOoIHHBIN TOK

H3Mepenne MOIHOCTH 3JeKTpudeckoro Toka. M3mepenne DJ[C
Y BHYTPEHHETO CONPOTUBICHUSA UCTOUHUKA TOKA.

COop U uCTBITAaHUE DIEKTPUUECKUX TEMeH C pa3sIuIHbIM
COEIMHEHUEM MPOBOJHUKOB, PACUET UX MapaMeTPOB

MarsuTHoe 1oJe

Ha6J’II-OI[CHI/Ie ﬂeﬁCTBHH MAaravTHOTO MOJIs1 Ha IPOBOAHUK C
TOKOM, KapTUHOK MAardouTHBIX MOJICH.

cDOpMy.)'II/IpOBa.HI/Ie IIpaBuJia JIEBOM PYKH HJId OIIPCACICHUA
HalpaBJICHUS CHUJIBI AMnepa.

Brruncnenue CHII, HeﬁCTBYIOHlHX Ha IPOBOJHUK C TOKOM B
MAardmMTHOM II0JIC, 00BsICHEHUE OpuHOUIIa HCﬁCTBHH

Konebanus u éonnvi

MexaHnuecKue
KOoJIcOaHUS U BOJIHBI

[IpuBeneHne mpuMepoB KoleOaTeNbHBIX ABUKECHUH.
UccnenoBanue 3aBUCHMOCTH MEPUOJa KOJeOaHU
MaTeMaTH4eCKOT0 MasiTHUKA OT €ro JJUHBI, MACChl U
aMIUTUTY 1B KoJeOanuii. OnpeneneHne yCKOpeHus: CBOOOIHOTO
MaJeHUs C TOMOIIBI0 MATEMATUYECKOTO MasATHUKA.
Habmonenue konebanwuit 3syuaniero tena. [IpuBenenue
3HAuY€HUsI CKOPOCTU pacClpOCTPAHEHUs 3BYKa B Pa3IUUYHBIX
cpenax.

YMeHue o0bSICHATh UCTIONB30BAHUE YIbTPa3ByKa B MEAUIIMHE

Conepxanue
00yueHUs

XapakTepUCTUKA OCHOBHBIX BHJIOB JICSITETHHOCTH CTYJICHTOB
(Ha ypoBHE Y4eOHBIX JIeHCTBUI)
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DIEKTPOMATHUTHBIE
KOJICOAHUS M BOJIHBI

HaOnroaeHne ociuuiorpaMM rapMOHUYECKUX KOJICOAHUH CUITBI
TOKa B IICIIH.

OOBsCHEHHE TPEBPAIICHUS YHEPTUU B UICATIBHOM
K0JICOATEILHOM KOHTYpE.

M3ydeHue ycTpoWCTBA M IPUHIIKMIIA JEHCTBUS TpaHchopmaTopa.
AHanu3 cXeMBI IepeIavuM 3JCKTPOIHEPTUU Ha OOJIbIINE

CBETOBBIE BOJIHEI

[IpuMmeHeHre HA MPAKTUKE 3aKOHOB OTPAKECHUS U TIPEIIOMIICHUS
CBETa MpHU pelieHnu 3anay. Habnroaenue sBieHus 1udpakiuu u
JTHUCIIEPCUU CBETA. Y MEHUE CTPOUTH N300PaKCHUS TPEIMETOB,
JaBaeMbIe TUH3aMHU. PacdyeT ONTUYECKOI CHJIBI IUH3HI.

Dnemenmol KBAHMOBOU Pu3UKU

KBauToBbIE cBOlicTBa
cBeTa

Hab6monenue dporoanekrpuueckoro 3¢ dekra. Pacuer
MAaKCUMAaJIbHOW KMHETUYECKOU SHEPTUU DIIEKTPOHOB IIPU
dboroadpdekre

dusuka atoma

dopmynupoBanue nmoctynatoB bopa. Habmronenue
JUHEWYATOTO U HEMPEPHIBHOTO CIIEKTPOB.

PacdeT 4yacTOTHI U ITUHBI BOJHBI HCITYCKAEMOTO CBETA MPHU
IIepexo/ie aToMa U3 OJIHOTO CTAallMOHAPHOT'0 COCTOSHUS B

Jpyroe.
OObsicHeHHe TPUHIMIA JEeHCTBHS J1a3epa

du3nka aTOMHOTO
sapa u
AJIEMEHTapPHbBIX
YaCTHI]

Habmonenue TpekoB ajabda-dyacTui] B kamepe Buibcona.
Peructpanus saepHbIX U3JIy4YE€HUN C TOMOIBIO CYETUHKA
I"eiirepa.

Pacuer sHepruu cBsI3U aTOMHBIX SJ€EP.

[Tornumanue IEHHOCTH HAYYHOTO MO3HAHUS MHUpPa HE BOOOIIE
JUTS 9Y€JI0BEYECTBA B IIEJI0M, a JJIs KaKJI0TO 00ydYaromerocs

Bcenennas u ee 960J1I0Y U

Ctpoenue u pa3BuTue
Bcenennoii

OO0bsicHeHHe Mojienu pacuupstonieiica Beenennoi

IIpoucxoxaenue
CoJIHEYHOM CUCTEMBI

Ha6J’II-OI[eHI/Ie 3BC31, .HyHBI U IJIaHCT B TCIICCKOII. Ha6HIO,Z[eHI/Ie

COJIHECYHBIX IMMATCH C IOMOIIBIO TCJICCKOIIa

XUMUA

BBenenne

PackpbiTHe BKIaJa XUMUYECKON KAPTUHBI MUPA B €AUHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MHUpA.
XapakTepUCTUKA XUMHH KaK MPOU3BOJIUTENBbHON CUIIBI O0IIeCTBA

Baxaenmue xumnue-
CKHE NOHATUS

YMeHHue gaTh OIpCACIICHUC MW OICPHUPOBAThH CICAYIOIINMHA
XUMHUYCCKUMHU IIOHATHUSAMUN: «BC€IIECCTBO», «XHUMHUYICCKHHU
QJICMCHT», «aTOM», «MOJICKYJIa», «OTHOCHUTCJIBbHBIC a4aTOMHAasd H
MOJICKYJIApHAasd MacCChl», «HOH)», «AJIOTPONIHUA», «U30TOIIbI»,
«KXHUMHUYCCKasd CBA3b», CQIICKTPOOTPHUIATCIbHOCTb»,
«BAJICHTHOCTb», «CTCIICHb OKHCICHHUA», «MOJIb», «MOJSApHaA
Maccay, ((MOJIHpHLIfI 00BeM 1"3.3006pa3HLIX BCIICCTB», «KBCIICCTBA
MOJICKYJIAPHOTO W HCMOJICKYJIAPHOI'O CTPOCHUA», «PaCTBOPLI»,
<KOQICKTPOJIUT u HEIQJICKTPOIIHUT, QICKTPOJIUTHYICCKAA
Jucconuanusy, «OKHCIHUTEIb U BOCCTAHOBUTEIL), «OKHCIICHUEC U
BOCCTAHOBJICHUC), «CKOPOCTH XUMHYECKOH peaKuuun»,
CXHUMHYECKOC PaBHOBECHUCH, «yrneponHmﬁ CKEJICT»,

«hVAKTTHOHATBHAA THVITITIA». «KH30MEDUI
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OCHOBHEBIE 3aKOHEI
XUMHUHN

@opMynHupOBaHUE 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB U
[MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJIEHUE MNPUYUHHO-
CIIEICTBEHHOM CBSA3M MEXAY COJEpKAaHUEM OTHUX 3aKOHOB U
HaIMMCaHNEM XUMHYECKUX GOPMYIT U YpaBHCHHIA.

Conepxxanue
00yueHus

XapakTepUCTUKA OCHOBHBIX BUJOB JCSATEILHOCTH CTYACHTOB (Ha
VPOBHE YUEOHBIX TEHCTBUIA)

PackpeiTHe (HU3UYECKOr0 CMbICIa CHUMBOJUKH [leproamueckoit
Ta0NMuIbl XUMUYecKuX 3jeMeHToB J[. M. MenaeneeBa (HOMEpoOB
BJIEMEHTa, IIepHOJa, TPYIIbI) W YCTAHOBJICHHE MPUYUHHO-
CICJICTBCHHOM  CBA3M  MEXJYy  CTPOCHHEM  aToMa U
3aKOHOMEPHOCTSAMH  M3MCHCHHUS  CBOWCTB  JJIEMCHTOB H
00pa3oBaHHBIX MMM BENIECTB B IMEpHOJaX © TpyIIax.
XapakTepucTHKa JJEMEHTOB  MajblX IEPUOJOB IO  HUX

rATAsreATYIIT an IManuanarrrantents avanmasea TT IA NMarxzroaoaana

OCHOBHBIE TEOPUH
XUMHHU

YcTaHoBIEeHHE 3aBUCHMOCTH CBOMCTB XMMHWYECKHX BEIIECTB OT
CTPOCHHUSI aTOMOB OOpPa3ywIIUX HX XHMHUYCCKHX DIIEMEHTOB.
XapakTepuCTUKa BaXKHEHUIIMX THUIIOB XHUMHYECKUX CBS3ed U
OTHOCUTCIILHOCTU 3TOM THIOJNOTUH. OObICHEHUE 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTALIMYECKUX
peuieTok. DopMyIUpPOBAHHWE OCHOBHBIX IIOJOXKEHUM TEOPUHU
PIICKTPOJIUTUUECKON JMCCOIMALIMM U XapaKTEepUCTUKA B CBETE
DTOM TEOPUHU CBOMCTB OCHOBHBIX KJAaCCOB HEOPTraHUYECKHX
COeIMHEHUMN.

DOopMYJIMPOBAHME OCHOBHBIX ITOJIOKCHUNA TECOPUHU XHUMHUYECKOTO
CTPOCHUSI OPTAaHUYECKUX COCAMHEHUN U XapaKTEpPUCTUKA B CBETE
DTOW TEOPHUM CBOMCTB BAXHEHUIIMX IPEICTABUTENIEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCIMHEHUN

Baxueiiue
BENIECTBA U
MaTepuaJibl

XapakTepUCTHKA CTPOEHMS aTOMOB M KPHUCTAJJIOB M HA ITOHU
OCHOBE — 00UIUX (PU3UUYECKUX U XUMHUYECKUX CBOWCTB METAJIIOB
1 HEMEeTa/lIoB. XapaKTepHCTHKAa COCTaBa, CTPOEHMS, CBOWCTB,
MMOJy4E€HUs U IPUMEHEHNE BaXXHEHUIINX HEMETAIIOB.
XapakTepuCTHUKa COCTaBa, CTPOCHUSA M OONIMX CBOMCTB
Ba)KHEHIINX KJIACCOB HEOPTAHUYECKUX COCIMHEHUM.

OnucaHue cocTaBa W CBOWCTB Ba)XHEWIIUX IIpeicTaBUTENEH
OPTaHUYECKUX COEIMHEHHUH: METaHola W D3TaHoJa, CIO0XHBIX
H(UPOB, KUPOB, MbLI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaxapHua0B (TJIFOKO3BI), IMCcaxapuaoB (caxapo3ssl),
MmojucaxapuaoB (Kpaxmajga M LEJJII0I03bl), aMHHOKHUCIIOT,
0€JIKOB, HICKYCCTBEHHBIX U CUHTETUYECKHUX MOJIMMEPOB

XUMHYECKUH SI3BIK U

lcnonb30BaHue B yqe6H0171 n HpO(I)eCCI/IOHaJIBHOI\/'I ACATCIIbHOCTH

CHUMBOJIMKA XAMHUYECKUX TEPMUHOB U CUMBOJIUKH.
HaspiBaHME HW3y4YEHHBIX BELIECTB [0 TPUBUAIBHOW HIIH
MEXIYHApOJHON HOMEHKJAType M OTpa)XE€HHE COCTaBa HTHUX
COCAMHEHUHN C MOMOIIBI0 XUMHUECKUX (HOPMYI.
OTpaxeHMe XUMHYECKHX IPOLECCOB C MOMOIIBK ypaBHEHUH
XUMHYECKUX PEaKLIUi

XUMHYECKHUE O0bsicHeHHe CYLIHOCTH XUMUYECKHUX IIPOIECCOB.

peakuuun Knaccudukanus  XMMUYECKHX  peakUui 1o  pa3uyHbIM

[pU3HAKaAM
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XuMU4ecKui BreimonHeHHEe  XUMHYECKOTO JKCIEpUMEHTa B ITOJTHOM

3KCHepI/IM€HT COOTBCTCTBHUH C IIpaBHJIaMH TCXHHUKHU 6630H3.CHOCTI/I.
HabGmionenue, ¢QukcupoBaHme ¥ ONMHMCAaHUE  PE3YJIHTATOB
[POBEJCHHOT'O IKCIIEPUMEHTA

Xumuueckas uapop- [[Ipopenenue CaMOCTOSATEILHOIO IMOMCKa XUMUYECKOMH

Malusia I/IHq)OpMaI_[I/II/I C HUCIIOJIB30BAHUEM pa3In4HbIX HNCTOYHHUKOB
(Hay4yHO-TIOMYJIAPHBIX HM3JaHUK, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HNntepuera); HCIOJIb30BaHUEC KOMITbIOTEPHBIX
TEXHOJOTHUH i1 00pabOTKM W  Tepedadyd  XHMHUYECKOH

MH(OpPMALMK U ee TIPEACTaBICHUS B Pa3IUYHBIX (hopmMax

[TpodunbHOE U

OOBSICHEHHE XUMHUYECKUX SIBICHUH, MTPOUCXOJSIINX B MPHUPOJIE,

npodeccuoHasbHO  [OBITY U Ha IPOU3BOJICTBE.
3HAa4YUMOe CoOnroieHuE MpaBUJl 3KOJIOTHUECKH T'PAaMOTHOTO IOBEJEHUS B
cojiepiKaHue OKpYy>Karouiei cpeze.
OueHka BIMSHMS XMMHUUYECKOI'O 3arpsi3HEHHUS OKpYKarolleu
Cpebl Ha OPraHU3M 4eJIOBEKa U JpYyrue KUBble OPTaHU3MBbI.
Conepxanue XapakTepUCTUKA OCHOBHBIX BUJOB JCATEIbHOCTU CTYACHTOB (Ha
00y4eHus YpOBHE Y4E€OHBIX JE€HCTBUI)
CobntoeHue npaBuil 0e30macHOro oOpalieHus ¢ TOPIOYUMH U
TOKCUYHBIMU BEILLIECTBAMHU, J1a00OPaTOPHBIM 000PYAOBAHUEM.
Kputnueckas OLeHKa JOCTOBEPHOCTH XMMHUYECKON HHpOpMaLIHH,
[IOCTYIAOLIEeN U3 pa3HbIX UCTOYHUKOB
BbUOJIOTUA
buonornsa — 3HAKOMCTBO C OOBEKTaMU U3yUEHHs] OMOJIOTHH.

COBOKYITHOCTb HayK O
JKUBOU IIPUPOJIE.
MeToabl HAy4HOTO

BrisiBienue ponu Ouosioruu B GOpMUPOBAHUHM COBPEMEHHOM
€CTECTBEHHOHAYyUYHON KapTUHbBI MHpPa U MPAKTUUECKOMN
JEeSTEIIbHOCTH JIOAEH

Kraerka

3HAaKOMCTBO C KJIETOYHOU TEOpHEN CTPOECHUS OPraHU3MOB.
ITosmyyeHue npeacTaBiIeHNs O POJIU OPraHUYECKUX U
HEOPraHUYECKHUX BELIECTB B KIETKE.
3HaHME CTPOEHHUS KJIETOK IO pe3yibTaraM paboThl CO CBETOBBIM
MHKPOCKOIIOM.
YMEHHEe ONHUCBHIBAaTh MHKpOIpEnaparbl KJIETOK pPacTEHUM.
YMeHHe CpaBHUBATh CTPOCHUE KIETOK PACTEHUN U JKMBOTHBIX I10
TOTOBBIM MHUKpOIIpenaparam

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUSI OPTaHU3MOB,
CTaJMil OHTOIEHE3a Ha IPUMEPE YEJIOBEKA.

3HaHWE TPUYUH, BBI3BIBAIOIIUX HAPYIIEHUS B pPa3BUTHHU
OpPraHu3MoOB. YmMmenue M0JIb30BaThCS FeHETUYECKOM
TEPMHUHOJIOTMEN W CHUMBOJIMKOW,  pemaTrh  MOpPOCTEUIIne

TeHEeTUYECKHUE 3aJaul.
3HaHne 0cOOEHHOCTEN HACIEACTBEHHON M HEHACIEACTBEHHOM

M3MEHYUBOCTHU M UX OHMOJIOTHYECKOM POJiKk B 3BOJIFOIUHA KUBOTO
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Bun

YMeHne aHaIu3upoBaTh U OLICHUBATH PA3JIUUHBIC THIIOTE3BI
MNPOUCXOKACHHUA ) KXU3HHU HA 3eMHC.
YMeHne npoBOAUTh ONMCAaHUE 0CO0EH OJHOTO BUA TIO
MOP(OITOTHIESCKOMY KPUTEPHIO.
Pa3BuTHE CIOCOOHOCTEH SICHO M TOYHO H3JIaraTb CBOU MBEICIIH,
JIOTUYCCKH O6OCHOBLIBaTB CBOIO TOYKY 3pCHHUA, BOCIPUHUMATDL U
AQHAJIM3UPOBATh MHEHHUS COOECETHUKOB, IpPHU3HABas MPaBO
JIpYroro 4ejoBeKa Ha HHOE MHEHHUE.
YMeHne 10Ka3bIBaTh POJCTBO YEJIOBEKA M MJICKOTTUTAIOIIUX,
OOIIHOCTh U PAaBEHCTBO YEIOBEUYECKHUX Pac

DKOCHUCTEMBI 3HaHUE OCHOBHBIX DKOJIOTHYECKUX (PAKTOPOB U UX BIUSHHS Ha
OpraHU3MBbI.
3HaHUE OTJIMYHUTENHHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB
— arpo’KOCHUCTEM.
[TonydyeHue npeacTaBIeHUs O CXEME SKOCUCTEMBI Ha IPUMEpPE
ouocdepsl.
JleMOHCTpanusi yMEHHs IIOCTAaHOBKM Li€JIEHl JI€SITEIbHOCTH,
[JJaHUPOBAaHUE COOCTBEHHON JEATENbHOCTH IS JOCTHXKCHHS
[NOCTABJIEHHBIX I€Jel, MPEIBUICHUS BO3MOXXHBIX PE3yJIbTAaTOB
STUX JIEWCTBUHM, OpraHU3alUM CaMOKOHTPOJS M  OLEHKH
MOJy4YCHHBIX pe3ynbTaroB. OOyueHHE COONIONCHUIO MPABUI
MOBEJIEHUsI B  IpUpoJe, OepexHOMY  OTHOLIEHHIO K
OMONOTHYECKUM O00BEKTaM (pacTeHHSIM W IHKUBOTHBIM M HX
coobuiecTBam) U UX OXDaHe
IIpumepHbIe TeMbI pedepaToB
1 Mexanuka. MexaHn4eckoe IBUKEHUE, €T0 OTHOCUTENBHOCTh
2. 3akonbl nuHaAMHUKH HbloToHA
3. Cuunbl B mpupojie. HeBecomocthb
4. Wwmnynbc. PeakTuBHOE IBUYKEHUE
5. DOueprus. PaboTa n MoIHoCTh
6. MexaHn4yeckue KoieOaHus
7. MexaHn4ecKkue BOJIHBI
8. 3Byk. CBolicTBa 3ByKa
9. TemnnoBoe asmxenue. Temneparypa

10. Arperatabie cocTosiHUS BenecTBa. Da3zoBbIe IEPEXO0IbI

11. TennmoBsIe POIECCHI

12. TerutoBBIE MAITMHBI, UX IPAMEHEHHE

13. IIpo6Guiembl sHEPrOCOEpEKEHHS

14. DnexTpuueckue 3apsabl. DIEKTPUUECKOE T10JIe

15. Dnextpuueckuii Tok. Cuna Toka

16. 3axon Oma i yuactka nenu. 3akoH Jxoynsa-JIenma

17. MarauTHoOE 10JI€ TOKa. DJIEeKTPOIBUTATENb

18. SIBneHME IMCKTPOMArHUTHON MHIYKITUU. DIIEKTPOTEHEPATOP
19. Ilepemennsiit Tok. [lonydyenue u nepegaya 31€KTPOIHEPTHH
20. DyeKTpOMarHUTHBIE BOJHEIL. PaIHOCBS3b U TEIEBHICHHE

21. Cger. UnaTepdepenuus u audpaxius cBera.

22. DoTodPPEKT, ero UCIoIb30BaHIE B TEXHUKE

23. Monenu atoma Pesepdopraa u bopa. KsanrtoBanue snepruun

24. CtpoeHne aTOMHOTO sijipa

25. PanmoakTuBHBIEC U3Ty4YeHUs. SlnepHas sHepreTuka
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26. Boxa. CBoiicTBa BOIbI

27. PactBopenue BemecTB. MaccoBas 10JIsI BEIIECTBA B PAaCTBOPE
28. Boanbie pecypcsl 3emuin. KagecTBo BOIBI

29. XuMudeckuii coctaB Bo3ayxa. ATMocdepa v KiIuMaT

30. 3arpsizaenue arMochepsl. O30HOBBIE IBIPBI, KUCIIOTHBIE JOMXKIN
31. PactBopenue BeriecTB. MaccoBast JI0J1s1 BEIIECTBA B PACTBOPE

32. Bognsie pecypest 3emimi. KauecTBo BoibI

33. Xummdeckuii cocTaB Bo3myxa. ATMocdepa 1 KITMMat

34. 3arpszaenne armMochepbl. O30HOBBIE ABIPBI, KUCIOTHBIE TOKIN

35. Kucrnotsl. [Tokazaresnb kucinoTHOCTH pactBopoB PH

36. Ilenoun

37. XvIMHYECKHE AJIEMEHTBI B OPraHU3Me YeI0BeKa

38. benku

39. VrneBompl. XKupbl

40. BuraMuHbI

41. TTumesblie no6apku. COaTaHCUPOBAHHOE TTUTAHHUE

42. YKw3Hb. YpOBHU OpraHu3alyii >KUBOH IPUPOIBI

43. Pa3noo0pasre OpraHu3MOB, UX KITaCCH(DUKAIHS

44, Kierka - eIMHHULIA CTPOCHHS U YKU3HENICATEIIbHOCTH OpraHu3Ma
45. DHepreTHIecKrii OOMEH B KJIETKE

46. dorocuHTE3

47. bronornveckuii CHHTE3 OEJTKOB

48. Crpoenne u ¢pynkipm JJTHK

49. DBoImoIws )KUBOT0. [[BIKEHHE CHIIBI SBOJIFOLIUH

50. TkaHu, OpraHbl ¥ CUCTEMBI OPraHOB YeJIOBEKa

51. Iuranue. [TumeBapurenbpHas cucTema.

52. 3aboreBaHMs UIIEBAPUTETHHON CHCTEMBL, X MPO(UIAKTHKA.
53. pxanwe. /IprxarenbHas CHCTEMa

54. JIpmwxenne. OnopHO-IBUTaTeIIbHAS CUCTEMA.

55. Crpoenue 1 paboTa MBIIIIIT

56. Baytpennsisa cpena opranusma. KpoBeHocHas cuctema

57. UmmyHuTe

58. IHauBHIyanbHOE pa3BUTHE OPTraHU3M

59. OmnopotBopenue. bepeMeHHOCTb U PojIbI

60. BrisiHre akororist, HUKOTWHA U HAPKOTUUECKHX BEILIECTB Ha Pa3BUTHE U
61. 3abomneBaHusI TIOJIOBOM CUCTEMBI

62. buoreonieHo3. Jxocucrema. Y CTOMIUBOCTb SKOCHCTEM

63. buocdepa

64. ParoHansHOE IPUPOIOTIONE30BAHNE
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3.YYEBHO-METOJNYECKOE H MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE IMTPOT'PAMMBbI YYEBHOU TUCHHUIIJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHHYECKOMY O0ecriedeHH o
Peanuzanus yueOHOM mucuuiuimael EcrecTBo3Hanme TpeOyeT Hamuuusi y4eOHOTo

KaOMHEeTa €CTeCTBEHHOHAYUHBIX TUCIUILINH
O6opynoBanune y4eOHOro KabuHeTa:

— II0CaJ0YHBIE MECTA 110 KOJIMYECTBY CTYJEHTOB;

— pabouee MecTO MpernoaaBaress

— JIOCKa
Texnuveckue cpeacTBa 00y4eHuUs:

— HOYTOYK, MYJIbTUMEIUNUHBIA TPOEKTOP, IKPaH.
YueOHO-MeTOAUYECKAS TOKYMEHTALMS:

— y4eOHO-METOAMYECKHI KOMILJIEKC

— METOAMYECKUE YKa3aHUs [0 BBINOJHEHUIO BHEAYIUTOPHOM CaMOCTOSATEIbHON

paboThI
— KOHTpPOJIbHO-U3MEPUTENIbHBIE MaTepHalbl [0 TeMaM M pas3jieiaM y4eOHOH
JUCIUTUTUHBI
3.2. UndopmaunonHoe odecrieueHue 00yueHust
Ilepeuens DPeKOMEHOyeMblX Yueonwvix u3zoanuii, Hnmepnem-pecypcos,

00NOJIHUMEIbHOU TUMEPamypbol:
JlJ1 cTy1eHTOB:
1. 'a6puensu O.C. u np. EctectBo3Hanune. Xumusi: y4eOHUK 7151 CTYACHTOB PO eCCHOHATBHBIX
o0pa3oBaTelbHBIX OpraHU3allHii, ocBauBaroux npodeccuu u crenuaibaoctu CI10. — M., 2017
2. [Mapmytuna JI.A. EctectBo3nanue. buonorus: yueOHUK 7151 CTYAEHTOB MPO(hecCHOHATBHBIX

00pa3oBaTelbHBIX OpraHu3anuii, ocBamBapIMX mnpodeccun U crenuanbHoctu CIIO. — M.,
2017.
3. Camoiinenko [I.U. EctectBo3nanue. dusnka: yueOHUK AJI CTYACHTOB MPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX OpTaHU3allMid, OcBaMBaroUIMX mNpodeccun u cnemmansHocTH CIIO. — M.,
2017.

4. Camoitnenko I1.U. EcrecrBo3nanue. ®usuka. COopHUK 3aaa4: yuel. mocodue A CTYIEHTOB
npodecCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHu3alliii, OCBaMBaOIMX Mpodeccud U
crnenuansHocta CI1O. — M., 2017

5. XuMusi: 3JIeKTPOHHBIN yueOHO-MeToinYecKuii KomIuieke. — M., 2014.

s npenogaBareieii:

1. O6 obpazoBanuu B Poccuiickoit deneparun: dgenep. 3akoH ot 29.12. 2012 Ne 273-P3 (B pen.
®enepanbHbix 3akoHOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne
148-@3, ¢ u3M., BHecenHbiMH DenepanbHbIM 3akoHOM OT 04.06.2014 No 145-®3, B pen. oT
03.07.2016, c u3m. ot 19.12.2016.)

2. Ilpuka3 MunucrepcrBa oOpa3oBanusi U Hayku P® or 31 gexabps 2015 r. N 1578 "O
BHECEHUH M3MEHEHUH B (eiepalIbHbII TrOCy1apCTBEHHbIN 00pa30BaTeNIbHbIN CTaHIAPT CPEIHETO
oOmiero oOpa3zoBaHMsl, YTBEP)KACHHBIM NpuKazoM MuHHCTEpCTBa OOpa3oBaHHUs U HAYKH
Poccwiickoit @eneparuu ot 17 mast 2012 r. N413"

3. TlpumepHass ocHOBHasg oOpa3oBaTelbHas MporpaMMma CpeaHero ooémero ooOpa3oBaHus,
ono0peHHass  pemieHueM (eaeparbHOTO yu4eOHO-METOIUYECKOTO OOBEAMHEHHS IO OO0IIeMy
oOpa3oBanuto (mpotokosn ot 28 urons 2016 r. Ne 2/16-3).

4. Unwvun B.A., Kyapssues B.B. Vcropus u merononorust pusuku. — M., 2014.

5. I'abpuensu O.C., JIpicoa I'.I'. Xumust: KHUra 1Jis mpernojaBaTens: yued.-MeTo. nocooue. —
M., 2014.

6. buonorus: B 2 1. / mox pen. H.B. Apeiruna. — M., 2007, 2010.
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IV. UaTepHeT-pecypcesbl

www.class-fizika.nard.ru(«Kmaccuas JIOCKa TS M0003HATEITBHBIX»).
www.physiks.nad/ru («®u3uka B aHUMAIUIX ).

www.interneturok.ru («Bumeoypoku mo mpeaMeraM MIKOJIbHONW MPOTPaMMBIY).
www.chemistry-chemists.com/index.html (snexTpoHHBI# xypHAIT « XUMUKA U XUMHS).
www.pvg.mk.ru (omummnuana «ITokopu BopoObeBbl TOpBI»).

www.hemi.wallst.ru («Xumusi. OO6pa3oBaTeNbHbIIl CAlT 1151 IKOJIBHUKOBY).

www. alhimikov. net (O6pa3oBaTeabHbIH CANT IS HIKOJIHHUKOB).

www. chem. msu. su (DiexTpoHHas OUOIUOTEKA 0 XUMHUH).

www.hvsh.ru (kypHain « XdMHUsL B IIKOJIEY).

WWW.hiJ.ru (kypHan «XuMuUst U KH3HBY).

www.biology.asvu.ru  (Best G6uonorus. CoBpeMeHHass OHOJOTHS, CTaThbd, HOBOCTH,
OoubnmoTeka).

www.window.edu.ru/window (EauHoe oOKkHO gocTyma K 00pa30BaTelbHBIM pecypcam
Wutepuera nmo Ouonorun).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEEHOU
JANCHUITJINHBI

4.1. KoHTpoib U OILIEHKa pe3yJbTaTOB OCBOCHUSA Y4e€OHON JUCHUTIIMHBI
OCYUIECTBIISICTCS MPEToAaBaTeIeM B MIPOLIECCEe MPOBEICHUS ayIUTOPHBIX 3aHSTUH,
MPAKTUYECKUX 3aHSATHH, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYYarOIIMMUCS
WHIUBUYyaJIbHBIX 33IaHUM, IPOEKTOB, UCCIICIOBAHUH.

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4YeHHsl

Pe3yabTarnl 00yyeHus

® JIMYHOCTHBIE:

— YCTOWYUBBIA MHTEPEC K UCTOPUU U JOCTHKEHHSIM B 00JIaCTH
€CTECTBEHHBIX HAyK, YYBCTBO TOPJIOCTH 3a POCCHICKHUE
€CTECTBCHHBIC HAYKH;

FOTOBHOCTh K IIPOJOJIKEHHIO 0Opa3OBaHMs, IOBBIIICHUIO
KBajaupukauu B n30paHHON npodecCuoHaTbHON
JNEATeJIbHOCTH € UCIOJb30BaHMEM 3HAHUW B  00JacTu
€CTECTBCHHBIX HAYK;

OOBCKTHMBHOE OCO3HAHME 3HAYUMOCTH KOMIICTCHIMH B
00JIaCTH ©CTECTBEHHBIX HAyK I YelloOBeKa M OOIIecTBa,
YMEHHE HCHOJb30BAaTh TEXHOJOTHYSCKHUE JOCTH)KEHHS B
obmactn  (pu3MKKM, XUMUH, OHOJOTHH [JI TOBBIIMICHUS
COOCTBEHHOTO HMHTEJJIEKTYaJIbHOTO pPa3BUTHUS B BBIOPAHHOMU
npodeCCUOHAIBHON IeITEIIbHOCTH; HaGmonenue
YMEHHE TPOaHAIU3UPOBATh TEXHOTECHHBIC TOCIEACTBUS s
OKpYyKalIlei cpenbl, OBITOBOH U  MPOU3BOACTBEHHOI
NeATEIHHOCTH YEJIOBEKa;

TOTOBHOCTH CaMOCTOSTEIBHO JOOBIBAaTH HOBBIC I Ce0s
€CTECTBCHHOHAYYHbIE 3HAHUS C HCIOJIB30BAaHUEM ISl ATOTO
JIOCTYITHBIX UCTOYHUKOB HH(OPMAIIUH;

YMEHHE YIPABIATH CBOEHW IIO3HABATEIBHOM JAEATEIBHOCTBIO,
MPOBOJIUTH CaMOOIICHKY YPOBHA COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO Pa3BUTHS;

YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaHJe IO pemeHUuIo Oo0mux 3agady B o0JacTu
€CTECTBO3HAHUS

& MeETanpeaMeTHbIC:
OBJIAACHUC YMCHHUAMH W HaBbIKaMHU PA3JIMYHBIX BHIOB
MMO03HaBaTEIbLHOU ACATCIIBHOCTU IJId U3YUYCHUS PA3HBIX CTOPOH

OKPY’KAIOIIET0 €CTECTBEHHOTO MUPA; Pa3nooOpazHbie dbopmbl
MpPUMEHEHWE OCHOBHBIX METOJOB TO3HaHUs (HAOmOAeHHS, | YCTHBIX W TMHChbMCHHBIX
HAayYHOTO SKCIEPUMEHTA) JJIA WM3yYCHHUsS DPA3JIUYHBIX CTOPOH | OTBETOB, TECTOBBIN
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, C KOTOPHIMH BO3HUKAET | KOHTPOJb, IIOATOTOBKA
HEOOXOMMOCTh CTAJIKUBATHCS B PO eCCHOHATBHOU cdepe; pedeparos, JIOKJIAJI0B,
yMEHHUE OMPEACNITh IEIN U 3a7a4d NESITeNbHOCTH, BRIOUpATh | HHIWBHUYaIbHOTO IPOCKTA
CpeacTBa Ay UX JOCTHUIKEHUS HA MIPAKTUKE; C HCIIOJIb30BAHUEM

YMEHHE HCIIOIb30BATh PA3JINUHbIE HCTOYHUKH JUIS MOJTyYeHUs | MHPOPMAIMOHHBIX
€CTECTBEHHOHAYYHON  WH(MOpPMAIMKM W  OIEHWBATh  e¢ | TEXHOJOTHH, y4YacTHE B
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JIOCTOBEPHOCTh JJIsi JIOCTMDKEHHS TIOCTABJICHHBIX IEJeH |
3a7a4

® TmpeaMeTHbIE:
chopMHPOBAaHHOCTH MpeICTaBICHUI 0 LIEJIOCTHOU
COBPEMEHHOW €CTECTBCHHOHAYUYHON KapTUHE MHUpa, MPUPOJIE
KaK €IMHOM IIEJOCTHOM CHCTEME, B3aMMOCBS3M YEJIOBEKA,
npupoasl W oOImecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax BceenenHoi;

BIIaJICHHC 3HAHUAMU O HaubOojee BaXXKHBIX OTKPBITHAX U
JOCTHIKCHHUSX B 00JIACTH €CTECTBO3HAHUS, IOBJIMSABIIUX Ha
HBOJIIOLMIO MPEACTABICHUN O MPUPOJE, HA PAa3BUTHUE TEXHUKHU
1 TEXHOJIOTUM;

chopMHPOBAaHHOCTH YMEHUU MMOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOIO 3HAaHMWs [JId KaXJIOro 4YeJoBeKa,
HE3aBHCUMO OT €ro npodeCcCHOHAIbHON JeATCIbHOCTH,
pasziu4daTh PakThl U OIEHKH, CPABHUBATH OICHOYHBIC BHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBSI3b C KPUTEPUSAMU
C ONpeNeIEHHON CUCTEMOM IEHHOCTEM

c(hOpMHPOBAHHOCTh IMPEACTABICHUH O HAy4YHOM METOJC
MO3HAHUA TIPUPOJBI U CPEJACTBAX U3Yy4YEHUS MeEraMmpa,
MaKpoMHpa u MHKPOMHUPA; BIIaJICHHUE npueMamMu
€CTECTBCHHOHAYYHBIX HAOIIOJICHUH, ONBITOB, CCIICIOBAaHUN U
OIICHKH JOCTOBEPHOCTH IOJYISHHBIX PE3YyJIbTATOB;

BJIQJICHUE TOHATUWHBIM alMnapaToM €CTECTBEHHBIX HayK,
MTO3BOJISIONINM MMO3HABATh MU, Y4aCTBOBATh B JTUCKYCCHUAX I10
€CTECTBEHHOHAYYHbIM BOIIPOCAaM, HMCHOJIb30BATh pPa3IMYHbIC
UCTOYHHUKK HH(pOpMamuu UIsI MOJANOTOBKHM COOCTBEHHBIX
paboT, KPHUTHYECKHM OTHOCUTbCI K coobOmenusm CMU,
cojiepKalluM Hay4HYI0 HH()OpMAIIHIO;

chopMHpPOBaHHOCTH YMEHUI MOHUMATh 3HAaYUMOCTh
€CTECTBEHHOHAYYHOTO 3HAaHHWS i1 KaXJIOro 4YeJoBeKa
HE3aBHCUMO OT €ro npodeCcCHOHAIBHON JeATeIbHOCTH,
paznuyaTh (aKkThl U OLIEHKH, CPABHUBATH OI[EHOYHBIE BHIBOJIHI,
BUJIETh UX CBSI3b C KPUTEPUAMHU OLEHOK U CBS3b KPUTEPUEB C
OIPEJICIICHHOW CUCTEMOU [IEHHOCTEN .

NPEIMETHBIX OJIUMITHAIAX U
KOHKypcax, B  y4eOHO-
UCCIIEI0BATEIbCKON padoTe;

MIpEe3EHTALM
VHIMBUAYaJIbHBIX
IPYIIIOBBIX 3aJaHUM.
HUtoroBeiii  KOHTPOJIb
Qg depeHIIMPOBAHHBIN
3ayer
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1.2. KoHTpo/Ib BHEAYAUTOPHOI CAMOCTOSITEJIbHONH PadOThI CTY1€HTOB:

Copaepxanue BHeay IMTOPHOM
CAMOCTOSITEJILHOM PadoThI

®opMbl U METOAbI KOHTPOJISI Pe3y/1bTATOB
BHEAYJAUTOPHOI CaMOCTOSATEJIbHOI Pa0OThI CTYyACHTOB

CTY/IEeHTOB
Brimonaenne WHIUBUIYAIBHBIX | 3aIIUTa HHAWBUAYAILHOTO ITPOEKTa (3ammTa pedepara).
MPOEKTOB c ucnonbs3oBanueM | [Ipe3eHTanust HHAUBUAYATbHBIX U TPYIIOBHIX 3a/IaHUH.

MH(OPMALIMOHHBIX TEXHOJIOTHI

[Ipencrarnenue u 3anuTa TBOPUYECKUX padoT,
MpEACTABICHUE MPE3EeHTAUN

[ToaroroBka BBICTYIUIEHUH, JOKIAI0B,
pedeparon

3ammura pedepara.

[Tpe3eHTanust ”HAUBUAYATHHBIX U TPYIIOBBIX 3a/IaHUH.
[Ipencrasnenue u 3anmTa TBOPUYECKUX padoT,
MpEACTABJICHUE MPE3EeHTAUN

Pa3zpaboTka npe3eHTanuii mo reMam

[IpencraBnenue u OleHKa MPe3eHTAITUN

CocraBiieHHE ONIOPHBIX KOHCIIEKTOB

YCTHBIN ONpOC IO ONTOPHBIM KOHCIIEKTaM
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