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1. MACIIOPT PABOYEN ITPOI'PAMMBI YYEFHOM JTUCIATLJIMHBI
OY/.11 ECTECTBO3HAHME

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMbl

[Iporpamma  oOmieoOpa3oBarenbHOW — yueOHOW — aucuuiuinebl  «EcTtecTBo3Hanue»
npelHa3HaueHa JJis1 u3ydeHus reorpaduu B mpodeccHoHAIBHBIX 00pa30BaTeIbHBIX OpraHU3aIUsIX,
peau3yonmx 00pa3oBaTelIbHYI0 MPOrpaMMy CpelHero oomero o0pa3oBaHus B Ipeaenax
ocBoeHHs npodeccuonanbuoii mporpammbel CIIO (OITOIT CIIO) na 6aze OCHOBHOrO OOIIETO
00pa3oBaHus MPU NOJTOTOBKE CHEIHATMCTOB CPEJHETO 3BEHA.

[Ipu  peanuzamuu  nporpamMmbl  0OlIe0Opa3oBaTENbHOM  Yy4eOHOM — AMCHMITIIMHBI
«EcTecTBO3HaHME» MOTYT OBITh MCIIOJIB30BaHbI Pa3IMUHbIe 00pPa30BATEIbHBIE TEXHOJIOTUH, B TOM
YHCIIe 3JIEMEHTHI JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, 3JIEKTPOHHOTO 00YUEeHHUS.

[TporpamMma pazpaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obmiero obpazoBaHUs
MPEIbSABISEMBIX K CTPYKTYpE, COJCP)KAHUIO U pe3ysibTaTaM OCBOCHMS Yy4e€OHOW AMCLMILTUHBI
«EcrecTBo3HaHue», ¢ ydetroM lIpuMepHON OCHOBHOW 00Opa30BATENBHOW MPOrPAMMBI CPEIHETO
obmero o0pa3oBaHUs, OJOOPEHHOW pemieHHeM  (eAepabHOTO  y4eOHO-METOIMYECKOTO
o0BeMHEeHUS 110 o01IeMy oOpa3oBaHui0 (TIpoTokoa oT 28 utonHs 2016 1. Ne 2/16-3) u yrouHeHH
Hayuno-meronuyeckoro coeta llenTpa mnpodeccroHanbHOro 0O0pa3oBaHHUS U CHUCTEM
kBanupukauuii PI'AY «dUPO», npotokon Ne3 ot 25 mast 2017 r.

[Ipn peanuzauuu paboueil mporpamMmbl 0011€00pa3oBaTENbHONW Y4EOHON IUCIUTUIMHBI
OVJ.11 «EctectBo3HaHWEe» MOTYyT OBITh HCIOJIB30BaHBI PA3JIMYHbIE 0Opa3oBaTEIbHBIC
TEXHOJIOTUM, B TOM YHCJIE OJIEMEHThl JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHIA,
AIIEKTPOHHOTO O0YYCHUSI.

1.2. MecTo y4eOHOI#i TUCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl MOJATOTOBKHU CHENHATUCTOB
cpeaHero 3BeHa: yueOHas  guciuiuiiHa  «EcTecTBo3HaHWe»  HaXoAMTCI B COCTaBe
0011e00pa30BaTENbHBIX yYEOHBIX IUCHMIUIMH, (DOPMUPYEMBIX H3 00s3aTENBHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obmero obpaszoBanusi, ans crenuanbHocTeit CIIO rymanutapHoro
npod st mpodheccuoHaIbHOTO 00pa30BaHMS.

1.3. Heau u 3aga4yu y4yeOHON AUCHUILUIMHBI — TPeOOBAHMA K pe3yJbTaTaM OCBOCHUS
Y4eOHOM IMCUMILINHBI:

Conepxanue y4yeOHOM guciUIUIMHBI «EcTecTBO3HaHHWE) HaNpaBlI€HO Ha JIOCTHXKEHUE
CIEAYIOLIUX LETIEH:
o OCBOEHME 3HAHUM O COBPEMEHHOH €eCTECTBEHHOHAay4YHOH KapTMHE MHpa U METoJax
€CTECTBEHHbIX HAyK; 3HAaKOMCTBO C HauOojee BaXHbIMU HAEIMH U  JIOCTHKEHUSIMHU
€CTECTBO3HAHMUS, OKA3aBIIMMU OIPEAEIAIONIEE BIMSIHNE HAa Pa3BUTHE TEXHUKHU U TEXHOJIOTH;
o OBJIaJICHHE YMEHUSIMU MPUMEHSATh NOJIyUSHHbIE 3HAHUS JJI1 OOBSCHEHUS SIBICHUN
OKpYKAloIIero MUpa, BOCIPUATUS HHPOPMAIMM E€CTECTBEHHO-HAyYHOTO0 U MNPOQECCHOHATBHO
3HaYMMOIO  COJEpXKAaHUS; pa3BUTHE MHTEIUIEKTYAJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBILIUIEHHUS B XOJE TMPOBENEHUS NPOCTEHIINX HCCIEIO0BaHUM, aHaIW3a SIBICHUM,
BOCTIPHUSITHS M MHTEPIIPETALIMH €CTECTBEHHO-HAYYHOM HH(pOpMaIH;
o BOCIUTaHHE YOEXKIEHHOCTM B BO3MOXXHOCTH TIIO3HAHUS 3aKOHHOW MpPUPOIBI U
HCIIOJIb30BAaHUsl JIOCTH)KEHUN €CTEeCTBEHHBIX HAyK JUIsl Pa3BUTUS LMBWIM3ALMU M TOBBIIICHUS
KauecTBa KU3HH;
o MPUMEHEHUE €CTECTBEHHO-HAYYHbIX 3HAHUUW B TNPOPECCHOHAIBHON JEATENbHOCTH U
MOBCEHEBHOM JKM3HM s oOecreueHHss O€30MacHOCTH KM3HEICSTEIbHOCTH; T'PAMOTHOTO
MCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3/J0POBbS, OKPYKAIOLIEH Cpebl.

OcBoenne coaepxaHusd y4deOHOM aucuuruiiHbl —«EcTecTBo3HaHMe»  obOecreunBaeT
JOCTHKEHHUE CTYJIEHTAMU CIIEAYIOLIUX Pe3yibmamos:

®  JIUYHOCMHBIX:

- YCTOMYUBBIA MHTEPEC K UCTOPUU U JOCTIKEHUSM B 00JIACTH €CTECTBEHHBIX HAYK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKU;



- TOTOBHOCTh K TPOJODKEHUIO 00pa3oBaHMA, TMOBBIIICHHIO KBaTH(UKaMU B M30paHHOMN
npodecCHOHATBLHOM EATETFHOCTH C UCTIOIb30BaHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMHA B O0OJACTH €CTECTBEHHBIX HAYK IS
YyeJloBeKa U 0OIIEecTBa, YMEHHE MCIOJIb30BaTh TEXHOJIOTHYECKHE TOCTHKEHUSI B 00JaCTH (PU3UKH,
XUMHUH, OMOJOTHH IS TIOBBIIMICHUS COOCTBEHHOIO HWHTEIICKTYalhbHOTO PAa3BUTHS B BHIOpaHHOMN
npodeccuoHaNbHOM NesSTeIbHOCTH;

- YMCEHHUEC MMPOAHAIIN3UPOBATh TCXHOI'CHHBIC IMOCICACTBUA I Opr>KElI-OH.I€I71 Cpcabl, OBITOBOM
u HpOHBBOI{CTBCHHOﬁ JACATCIIBHOCTH YCJIIOBCKA,

- TOTOBHOCTb CaMOCTOATCIIBHO I[06BIBaTB HOBBIC JIA cebs €CTCCTBECHHOHAYYHEIC 3HAHHUA C
HCIIOJIb30BAHUEM JIAA 9TOT'O0 AOCTYIIHBIX HCTOYHHUKOB I/IH(i)OpMaI_[I/II/I;

- YMCHHC YIIPABJIATH CBOCHM II03HABATEIBHOM ACATCIIBHOCTBIO, MPOBOJUTH CAMOOILICHKY
YPOBH:A COOCTBEHHOT'O HWHTCJUICKTYAJIbHOI'O Pa3BUTHA,

- YMCHHC BbBICTpanBaTh KOHCTPYKTUBHBIC B3AUMOOTHOIICHUS B KOMAaHAC 110 PCIICHUIO O6IJ_II/IX
3aJ1a4 B obnactu €CTCCTBO3HAHUAA,

L4 Memanpedmemnblx:

- OBJIAAICHUC YMCHUSAMU U HABBIKAMU PA3JIMIHBIX BUJ0B MMO3HABATEILHOU JEATCIBHOCTH IS
HU3YUCHUA PA3HBIX CTOPOH OKPYKAOMICTO €CTECCTBEHHOT'O MUPA,

- MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHMs (HAONIO/EHUS, HAYYHOTO AKCIIEPUMEHTA) AJIs
M3Y4YEHUSl PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, C KOTOPHIMH BO3HUKAET
HEOOXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

- YMCHHC OIPCACIIATh HEJIN U 3aJa4n ACATCIbHOCTH, BBI6I/IpaTL cpeacTBa g UX JOCTUIKCHUS
Ha IMPAaKTHUKCEC,

- YMEHHUE HCIIOJIb30BaTh pPa3WYHbIE WCTOYHUKU [UIsI TOJYYEHHUS E€CTECTBEHHO-HAYyYHOU
WH(OpMaIK 1 OILICHUBATH €€ JOCTOBEPHOCTh JIJIsl JJOCTHIKEHHMSI TIOCTABIICHHBIX 1I€JIeH 1 3a]1a4;
®  npeoMemHbixX.

- c(hOPMHUPOBAHHOCTh TPEACTABICHUN O IETOCTHOW COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHE MUpa, NPUPOAE KaK €IUHOW IEIOCTHOM CHCTEME, B3aMMOCBSI3U YEJIOBEKA, MPUPOABI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHO;

- BNIQJICHUE 3HAaHUSAMU O HauboJee BaXXHBIX OTKPHITUSAX M JIOCTIDKEHUSX B 00IacTH
€CTECTBO3HAHUS, MOBJIUSBIINX HA IBOJIOLMIO MPEACTABICHUN O MPUPOJE, HA PA3BUTUE TEXHUKHU U
TEXHOJIOTHIA;

- C(l)OpMI/IpOBaHHOCTL YMCHHUA NPUMCHATHL C€CTCCTBCHHO-HAYUYHBIC 3HAHUSA IJIA 00BsICHEHUS
OKpPYZKaromux HBJ'ICHI/II\/’I, COXpPAaHCHUA 300POBbA, obecreueHnusT OC30IMaCHOCTH KUBHCACATCIIBHOCTH,
6epC)KHOFO OTHOILICHUA K IMPUPOAC, pallMOHAJIIBHOTO MPUPOJOIIOJIb30BaHUsA, 4 TAKKE BBIITOJIHCHUA
pOJin rpaMOTHOT'O HOTpe6I/ITeJ'I$I;

- C(l)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAaHUA IMPUPOALI U CPEACTBAX
HN3YUCHUA MEramMupa, MakKpoMupa W MHUKpOMHpA; BJIAJCHHUC IMPUCMAaMH CCTCCTBCHHO-HAYYHBIX
Ha6J'IIOI[CHI/II71, OIIBITOB, I/ICCHCJIOBaHI/Iﬁ 1 OICHKH NOCTOBCPHOCTHU IMOJYUYCHHBIX PE3YJIbTATOB,

- BJIaJICHHE MOHATUWHBIM aNnapaToM €CTECTBEHHBIX HAyK, IMO3BOJIAIONIUM IO3HABAaTh MUD,
y4acTBOBaThb B JIUCKYCCHUSIX II0 E€CTECTBEHHO-HAY4YHBIM BOIPOCAM, HCIIOJIb30BaTh pa3IMYHbIC
UCTOYHUKNA WHGOpPMAIMU JJIs TOJATOTOBKM COOCTBEHHBIX pPAa0OT, KPUTHUECKH OTHOCUTBHCS K
coobmienussMm CMU, conepxaiium HayuyHyI0 HH(POPMAIINIO;

- c(OPMHPOBAHHOCT, YMEHMH MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUSA IS
Ka)KI0ro 4esloBeKa, He3aBUCUMO OT €ro MpogecCHOHaIbHOU AESITeNbHOCTH, pa3iuyaTh (akThl U
OLICHKHM, CpPaBHHMBaTh OLICHOYHBIE BBIBOJBI, BHAETh UX CBSA3b C KPUTEPUSMU OLIEHOK M CBS3b
KPUTEPHUEB C ONPEIETEHHON CUCTEMON LIEHHOCTEH.



1.4. PexkomeHayeMoe KOJMYECTBO YacOB HAa OCBOeHHe paldoyeil mMporpaMmbl y4eOHOI
AUCHUTLIMHBI:
MakcumanbHOW yueOHON Harpy3ku odydaromierocs - 166 gaca, B TOM yuce:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydatomierocs - 166 yaco, B TOM duce:



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BUABI Y4eOHOI padoThI

Buy yuebnoli paboThl O06Bem JacoB
MaxkcumajbHasi ydeOHasi HArpy3Ka (Bcero) 166
OO6s13arenpHas ayIUTOpHAsE yueOHasi Harpy3ka (BCero), B T.4.: 166
B TOM YHCIJIE:
TEOPETUIECKOe 00ydeHNe 96
MIPAKTUYECKHE 3aHATUS 54
nabopaTopHbIE PaOOTHI 16

[TpomexyTouHas aTrectanus — B popme AudepeHnpoBaHHOTO 3a4€Ta BO 2 ceMecTpe

2.2. TemaTuyeckuii MJIAH U coJiep:KaHue YUeOHOM THCIMILTHHBI

HaunmenoBanue
pa3ziesioB U TEM

Copnepxanue yueOHOro Marepuaa, IpakTHYeCKue
3aHSTHS, CAMOCTOSITEIbHAs paboTa 00yUJarOIMXCsl

O0beMm | YpoBeHb
Y4acOB | OCBOGHHS

1 cemecTp

PA3JIEJ 1. DU3UKA

BBenenue

O®uzuka — (yHAaMEHTalIbHas HayKa O MPHUPOJIE.
EcrecTBeHHOHAy4YHBI METOJ TMO3HAHHS, €ro
BO3MOXXHOCTH W TPaHMIBI  NPUMEHUMOCTH.
EnnHCTBO 3aKOHOB IPUPOJIBI U COCTABA BEIIECTBA
Bo Bcenennoit. OTkpbiTHs B (pr3MKe — OCHOBA
nporpecca B TEXHUKE u TEXHOJIOTHH
MPOU3BOJCTBA.

Tema 1.1.
MexaHnuka

Coneprxanne yueOHOM nHbOpMauu

10

Kunemartnka. Mexanuueckoe JIBIDKEHUE.
Cucrema orcuera. TpaekTopust 1BUKEHUS.

ITyTs. IIepememenue. PaBHOMEpHOE
MPSIMOJIMHEIHOE JBUKEHHUE. CkopocTb.
OTHOCHUTENBHOCTE MEXAHMYECKOTO  JBUKCHMSL.
3aKoH cioXeHHsI ckopocTtei. CpenHsis CKOpOCThb
IpU HEPAaBHOMEPHOM [BM)XEHUU. MrHOBEHHas
CKOpocTh. PaBHOyCcKOpeHHOE MpsMOJIMHEITHOE
nBkeHue. Yckopernue. CB000IHOE Na/ieHUE Tell.
Jdunamuka. Macca u cuiia. BzaumogerncTsue Tei.
3akoHb! AUHAMUKHU. CHUJIBI B IPUPOJIE.

3aKOH BCEMHUPHOTO TATOTEHUSI.

3aKkoHBI CcOXpaHeHHUs] B MexaHuke. lMmynbc
Tena. 3aKOH COXPaHEeHUs UMITYJIbCA.

PeaktuBHOE aBIKeHHE. MexaHuuyeckass paboTa.
MontHocTb. Mexannueckas SHEPTHUSL.
Kunernueckas sHeprus. Kunetnueckas sHeprus u
pabora. [ToTenunanbHas SHEprus B
IPaBUTALlMOHHOM  T0JIe. 3aKOH  COXPAaHEHHUs
ITOJTHOM MEXaHWYECKON DHEPTHUU.

HpaRaneCKne 3aHATHA: «PacyeT 3aBUCHUMOCTH
CHJIBI TPCHUA OT BECaA TECJIA.»

JlabGoparopHas pabora Nel: «MccrnenoBanue
3aBUCHUMOCTH CHUJIbI TPCHHA CKOJIBXKCHHUA OT BECA
Tena»

Tema 1.2.

Copepxanue yueOHoN nHpopMauu

12

7




OcHoBBI
MOJIEKYJISIPHOM
(uzuxu u
TePMOJAMHAMMKH

Mouaexkyasipuass  pusuka.  ATOMHUCTHYECKAs
TeopHsl CTpoeHus BemiecTBa. Habmonenus u
OTIBITHI, MTOATBEPKIAOLINE aTOMHO-
MOJIEKYJISIPHOE CTpOEHHME BellecTBa. Maccel U
pa3mepbl MoseKkysl. TemnoBoe JIBHKEHHE YacTHI]
BeliecTBa. bpoyHoBckoe aBukeHue. HMaeanbHbiin
raz. TemmepaTrypa  Kak Mepa  CpeaHeu
KMHETUYECKOM DHEpPrMM 4YacTULl. YPpaBHEHHUE
COCTOSIHMSI MJICAJIbHOT'O ra3a.

Mopens xunkocty. [IoBepXHOCTHOE HATSKEHUE U
cmauyuBaHue. Kpucrammaeckue
1 amop(HbIe BeliecTna.

Tepmogunamuka. BHyTpeHHss sHeprus. Padora
M TEIIooTHa4a Kak CHocoObl  W3MEHEHUs
BHYTPEHHEHN SHEPIuH. [TepBsiit 3aKOH
TepMOJAUHAMHUKH. TeruioBble MAaIIUHBI MW UX
MIPUMEHEHHE.

IIpakTHyeckoe 3aHATHE: «Pacuer
kod(pduimeHTa  MOBEPXHOCTHOTO  HATSKCHHS
KUIKOCTU»

JlabopaTtopnass padora Ne2: «Omnpenenenue
ko3 (dUIMEeHTa  TOBEPXHOCTHOTO  HATSHKCHHUS
KHUJIKOCTH

1,2

Tema 1.3.
OcHOBBI
JIEKTPOAMHAMUKHT

Copepxanne yueOHoM nHbOpMauu

14

duekTpocTaTuka. BzaumosencTue 3apsKeHHBIX
Te. DNEKTPUUECKUH 3apsl. 3aKOH

COXpaHEHHUS DJJEKTPUYECKOTO 3apsiga. 3aKoH
Kynona. Dnekrpocrarnueckoe nosie, ero
OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEKy HUMH.
MarnutHoe moJie. MarHutHoe IOJ€ U €ro
OCHOBHBIE XApPAKTEPUCTHUKH. [evicTBue
MAarHMTHOTO MOJIsI HAa MIPOBOJHUK C TOKOM. 3aKOH
Awmriepa. DIeKTPOABUTATEND. SBnenue
3J€KTPOMarHUTHOM WHIYKIUU. 3aKkoH
AJIEKTPOMArHUTHOW WHIYKITUU.

IocToAHHBIA TOK. [IOCTOAHHBIN 3JIEKTPUYECKUI
Tok. Cuna TOKa, HalpsDKEHUE, JIIEKTPUYECKOe
conpotuBieHre. 3akoH Oma fang  yyacTka
BJIEKTPUYECKOM LIETH.

IHocTossHHBINA TOK. [IOCTOAHHBIN JIEKTPUYECKUI
Tok. Cuna TOKa, HaIlpsDKEHHE, DIIEKTPUYECKOE
conporuBieHre. 3akoH Oma g ydacTka
JJIEKTPUYECKON LIETH.

1,2

IIpakTHYecKkHe 3aHATHSA:
«PacueTr cuiibl TOKa M HampsOKEHUs U1 ydacTKa
AJIEKTPUYECKOMN LIETIH. )

JlabopaTopHas padora Ne3: «Coopka
3HeKTpI/ILIeCKOI>'I Oernu 1 UM3MCPCHUC CHUJIBI TOKA U
HaIpsDKEHUS Ha €€ Pa3IMYHbIX yYacTKaX.»

Tema 1.4.

Coneprxanue yueOHoM nHpopManuu

10




Koaedanus v BOJIHBI

Mexanu4yeckue KoJ1e0aHus U BOJIHBDI.
CBobonnbie konebanus. [lepron, yactora u
aMIUTUTya Kojebanuii. ['lapmMoHnueckue
KoJe0aHusl.

MexaHuuyeckre BOJIHBI U UX BUJIbI. 3ByKOBbIE
BOJIHBL. YJIbTPa3BYKOBBIC BOJIHBI. YIJIBTPA3BYK U
€ro MCIOJIb30BaHUE B MEIULIMHE U TEXHUKE.

DJIeKTPOMArHUTHBbIE K0JIeOaHUS U BOJIHBI.
CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.
KonebaTenbHblil KOHTYp. DIEKTPOMAarHUTHOE
oJie. DIeKTpOMarHuTHele BOIHbI. CKOPOCTh
3JEKTPOMArHUTHBIX BOJIH.

CaeTtoBble BOJIHBI. PazBuTHe npencraBieHuii o
MPUPO/JIE CBETA. 3aKOHBI OTPAKEHUS U
npenomieHus cBera. JInnzel. Dopmyna TOHKOM
JIUH3BL.

1,2

IlpakTnyeckue 3ansTusi: «Pemenne 3amady mo
TEMC «MexaHI/I‘-IeCKI/Ie KOJI€68,HI/I$[ H BOJIHBI)

JlaGoparopuass pabora Ned: «lccienoBanue
KOJICOaHMIT MATEMATUYECKOTO MASITHUKA)

Tema 1.5.
JJ1eMEeHTHI
KBAHTOBOH (pU3NKHU

Copepxanue yueOHoM nHbOpMauu

KBanToBble cBoiicTBa cBera. KBaHnTOBas
runore3a [lnanka. dotosnexTpuueckuit 3hPexT.
®uzuka aroma. Mogenu crpoerust aroma. OnpIT
Pezepdopna.

du3uKa aTOMHOI0 HAPa M 3JIEeMEHTAPHbIX
yacTul. CoCTaB ¥ CTPOEHUE aTOMHOIO SApa.
CgoiicTBa sAnmepHBIX cwi. PaanoakTUBHOCTH.
PannoakTuBHBIE U3IIyYEHUSI U UX BO3JAEHUCTBUE HA
JKWBBIE OPTraHU3MBI.

IIpakruyeckoe 3ansarTue: «Pemenue 3amay 1o
TEME: «OcHOBHEBIE SJIEMEHTEI KBAHTOBOU
bu3IKI»»

JlaGopaTtopnasi pabora NeS: «MccinenoBanue
XapaKTePUCTUK TETJIOBOTO W3JIYYEeHUS JIaMIIbI
HaKaJIUBaHU S

1,2

Tema 1.6.
Bceaennas u ee
IBOJIIOL U

Copepxanue yueOHoN nHpopMauu

Crtpoenue u passutue Beeaennoii. Monens
pacuupsrouercs BeeneHnoil.
IIpoucxoxnenune CotHEYHOH CHCTEMBI.
CoBpemeHHas (pu3udeckasi KapTuHa MUpA.

IIpakTHyeckoe 3ansitue: «OmnpeneneHue macc,
pa3mepoB, GOpMBI HEOECHBIX TEN M PACCTOSTHUI
JI0 HUX.»

JlaGopaTopHas padora Ne6: «Habmronenue
COJIHEYHBIX BCHBIIIEK)

Paszngea 2. Xumus

O01mas U HeOpraHuyecKass XUuMMsi

BBenenne

XuMHUecKasi KapTUHA MHUpPa KaK COCTaBHAsl 4acTb
€CTECTBEHHO-HAyYHOM KapTuUHbl Mupa. Poub
XUMHUA B JKU3HH COBPEMEHHOTO OOIIecTBa.
[IprMeHeHNne TOCTHKEHUN COBPEMEHHON XUMUH B
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TyMaHUTapHOU cdepe AeSITeIbHOCTH OOIIeCTBa.
XUMUYECKOe CoJepKaHue YIeOHON TUCIUILINHBI
«EctecTBo3HaHHE» npu OCBOCHHU
CIEeMAIBHOCTH.

Tema 2.1.
OcCHOBHbBIC MOHATHA U
3aKOHBI XMMHH

Coneprkanne yueOHoM nHpopManuu

14

[Ipenmer xumun. BemectBo. AtoM. Moekyna.
XUMHYECKUH  dMeMeHT W (OpMBI  €ro
cyuiecTBoBaHMsl. [IpocThie U ClI0KHbBIE BEIIECTBA.

Tema 2.2.
Iepuoguyeckuii
3aKOH H
[Mepuoauveckas
cHCTeMa XUMHYEeCKHX
3JjiemenToB /..
MenneseeBa

Coneprkanne yueOHOM nHpOopManum

OTtkpsiTHE IIepuonnueckoro 3aKOHa.
[lepuonnyeckas cucreMa XMMUYECKHX 3JIE€MEHTOB
.. MenneneeBa. 3nauenue Ilepmomnueckoro
3akoHa U [leproanueckoil cUCTEMbl XMMHUYECKHX
anementoB J[.M. Menneneesa miusd  pa3sBUTHS
HAyKU U IOHUMAHUsl XUMUYECKOM KapTHUHBI MUDA.

Tema 2.3.
Crtpoenue BemecTBa

Coneprxanue yueOHOM nHbOpMauu

KoBanenTHass cBs3b: HCIIOJISIpHad W IOJIApHas.
WNonnas  cBsa3p.  KaruoHsl ¥ aHUOHBIL
Meraumueckas cBa3b. BogopoaHas CBs3b.

Tema 2.4.
Bopna. PacTBops!

Copepxanue yue6Ho nHbOpMauu

Boga B npupone, ObITy, TEXHHKE U Ha
npousBojacTBe. Du3MuecKkMe U XMMHUYECKHE
cBoiicTBa Bojbl. OnpecHeHHE BOJAbI. ArperaTHble
COCTOSIHUS BOJIbI U €€ IIepeX0/Ibl U3 OTHOTO
arperaTHOrO COCTOSIHMSI B JPYTOE.

Xumuueckue peakiuu. [[oHsATHE O XUMHYECKOU
peakuuu. TUIbI XUMUYECKUX PEAKIUM.

CKopocTh peakiuu U (paKTopbl, OT KOTOPBHIX OHA
3aBHUCUT.

IIpakTHyeckoe 3ansaTHe: «Pacuer wmaccoBoi
JIOJIA BEIIECTBA JIJIsl IPUTOTOBJIEHUS PACTBOPA»

Tema 2.5.
Heopranuveckue
COeIUHEHU S

Coneprxanue yueOHOM nHpopmManuu

10

Knaccudukanusi HeopraHm4ecKux coeuHeHn i
H ux cBoiictBa. OKCUIBI, KHCIIOTHI, OCHOBAHHSI,
comu. [lonarue o ruaponuse coneit. Cpena
BOJIHBIX PACTBOPOB COJIECH: KUCHasi, HEUTpaibHas,
IIeJIOYHASL. Bonopoansrit nokazarenp  pH
pacTtBopa.

Mertaaasl M HeMeTa/uibl. Metamibl. OOmue
(u3nuecKre U XUMHUYECKUE CBOWCTBA METAJIJIOB.
Hemerannpl. OOmas XxapakTepuUCTHKa TJIaBHBIX
MOATPYNI HEMETAIJIOB HA MPHUMEpPE TaJOr€HOB.
Baxueiimue COCIMHEHUS METaJUIOB u
HEMETAJUIOB B MPUPOJE M  XO3SIMCTBEHHOM
JEATEJIbHOCTH YEJIOBEKA.

HpaKTI/I‘IECKOC 3aHaTHe: «Pemenne 3amad 1o
TEME. «HCOpPaHI/IquKI/IC COCOUHCHUA»»

JlabopaTtopnasi pabora Ne7: «lccinenoBanue
KJIACCOB HEOPTraHUYECKUX COCAMHEHUI»

1,2

Opranuveckass XuMus

Tema 2.6.

Coneprxanue yueOHoi nHbopmanuu
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Opranuyeckue
cOoeIMHEeH U

OcCHOBHBIC NMOHATHSI OPraHUYECKOM XHMMHUHM H
TeOpHUsl CTPOCHUS] OPraHMYEeCKHX COeJIUHEHUI.
[TonsiTue n3omepun.

Yraesogopoabl. llpenensHbie U HENpeneabHbIE
YIJI€BOAOPO/BI. Peaknus MOJIMMEPU3ALUU.
[Ipupoausie HMCTOYHUKHU YIJIEBOJOPOIOB.
VYrneBonopoapl, Kak OCHOBAa MEXIYHAPOJHOTO
COTPYJHHYECTBA W  BAXKHEWUIIMHA  MCTOYHUK
dhopmupoBanus 6romkera PO.

Kucnopoacoaep:kanme oprannyeckue
BemecTBa. [IpencraBurenn
KHUCJIOPOJICOACPIKAITUX OPTaHUUECKUX
COCAMHEHMI: METUJIOBBIA U STUJIOBBIA CIIUPTHI,
[JIMIEPUH, YKCYCHast KuciioTa. JKupbl Kak
CJIOXKHBIE d(PUPBHI.

A3oTcoaep:Kalye OpraHunvecKne CoeTHHEHUs.
AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue 1
Oouosorudeckast pyHKIHS OSIKOB.

IlmacTmacchbl ¥ BoJIoKHA. [loHsitue o
[JIaCTMAacCax U XMMHUYECKUX BOJOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBCHHBIE
BOJIOKHA.

1,2

XuUMHuA 1 )KH3Hb

Tema 2.7.
XuMHA U KH3Hb

Coneprxanne yueOHOM nHbOpMauu

XuMHA U OPraHU3M YeJI0BEeKA. XUMUYECKHUE
3JIEMEHTHI B OpraHu3Me 4yesnoBeka. Opranuyeckue
Y HeopraHuueckue BeiiecTBa. OCHOBHBIE
JKM3HEHHO HEOOXOIMMEIE COEIUHEHNS: OEIIKH,
YTJIEBOBL, )KUPbI, BATAMUHBI. Y TJIEBOJIBI —
FJIaBHI)IfI NCTOYHUK 3H€pFI/II/I opraHmMa. POJ'IB
JKAPOB B OpraHusMe. X0JECTEpUH U €ro PoJib B
3JJ0POBbE YEIJIOBEKA.

MuHepaJjibHbIe BellecTBAa B MPOAYKTaxX
MUTaHNS, IMIIEeBbIe 100aBKHU.
COanancupoBaHHOE NMUTAHKE.

Xumus B 0bITy. Bona. KauectBo Bogsl. Moromue
u yuctanme cpeactaa. [Ipasuia 6e3omacHoit
paboThI CO cpelicTBaMH OBITOBOM XUMUH.

1,2

JlaGopaTtopnass  padora Ne8:  «l3yuenue
KauecTBa BOJIOMPOBOIHOMN BOJIBI»

2 cemecTp

Paznen 3. Buogorus

Tema 3.1.
buogornsa -
COBOKYITHOCTb HAYK O
JKMBOM mpUpoe.
MeToabl HAYYHOT 0
NMO3HAHHUSA B OHOJIOTHH

Coneprxanue yueOHoM nHpopManuu

KuBass mnpupoaa kak 00bEKT M3YYECHHUS
Omosormu. MeTonbl  MCCIEAOBAHUSA  >KUBOU
MIPUPOBI B OMOJIOTHH.

N

Onpenenenne  Xu3HM  (C  TMPUBICUYECHUEM
MaTepuaga W3 pa3fesioB (QU3UKHM U XUMUH).
YpoBHM OpraHHU3alluy KU3HU

Tema 3.2.
Kaerka

Copepxanue yueOHOU nH(pOpMauu

14
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HUctopus usyuyenus kiaeTtku. OCHOBHbIE
MOJIOKEHUS KIIETOUHOM Teopuu. Kierka -
CTPYKTYpHO-(PYHKITMOHATBHAS (dJIEMEHTapHAas)
enuauna xu3Hu. CtpoeHne kietku. [IpokapuoTst
Y DYKapUOThI — HU3IINE U BBICIIUE KIETOUYHbBIE
opranu3mMbl. OCHOBHbBIE CTPYKTYPHbIE
KOMITOHEHTHI KJIETKH 3YKapHOT.

Krnerounoe sapo, pyHKuMs siipa: XpaHeHUE,
BOCIIPOM3BEJICHUE U IIepeiada HacIeICTBEHHON
nH(OPMALIUHU, PETYISIUSI XUMUYECKOM
AKTUBHOCTH KJIETKHU.

Crpykrypa 1 GyHKIIUHA XPOMOCOM. AYTOCOMBI U
MIOJIOBBIE XpOMOCOMBI. bronornueckoe 3HaueHue
XUMHUYECKUX AieMeHToB. Heopranuueckue
BEIIECTBA B COCTaBE KJIETKHU.

Poiib BOJIBI Kak pacTBOPUTENSE 1 OCHOBHOTO
KOMITOHEHTAa BHy’l'peHHeﬁ CpCabl OpraHrnu3MOB.
VYrneBoabl v munuabl B Kietke. CTpykTypa u
ounonorndeckne GyHkuuu 6emkoB. CTpoeHue
HYKJICOTUIOB ¥ CTPYKTYypa IMOJIMHYKIICOTHIHBIX
neneit JJHK u PHK, ATO.

Bupycsl u 6akrepuodaru. Hexnerounoe
CTPOCHUE, KU3HEHHBIH IIUKII U €T0 3aBUCUMOCTh
OT KJIETOYHBIX (opM kHu3HU. Bupycsr —
BO30yIUTEM MH(DEKIIMOHHBIX 3a00JICBAHUIA;
noHsTHE 00 OHKOBUpYcax. Bupyc
umMmyHoiepunmTa yenoseka (BIY).
[Tpodunaxkruka BUY-urbeKmm

1,2

IIpakTHYeckHe 3aHATHSA:

«HabmroeHne Ki1eTok pacTeHUi U AKUBOTHBIX O]
MHKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenaparax u
nx onucanue. CpaBHEHUE CTPOCHUSI KJIIETOK
pacTEHUN U KUBOTHBIX.»

Tema 3.3.
Opranusm

Coneprxanue yueOHoOM nHpopManuu

18

Opranusm — equHoe 1ienoe. MHoroo6pasue
OpPTraHU3MOB.

OOMeH BeIEeCTBOM U SHEPTHUEH ¢ OKpYXkKarolien
cpenoii Kak HeoOX0AUMOe YCIIOBUE
CYIICCTBOBAHUSA JKUBBIX CUCTCM.

CrocoOHOCTh K CAaMOBOCIIPOU3BEICHUIO — OJTHA
M3 OCHOBHBIX OCOOECHHOCTEH KUBBIX OpTraHnu3MOB.

JlejieHne KJIeTKH — OCHOBA POCTa, PA3BUTUS U
Pa3MHOKCHHS OPTaHU3MOB.

Bbecnonoe pazmuosxenue. I1oioBoii mporece n
MoJI0BOE pazMHOXKeHHe. OTI0I0TBOpPEHHE, €ro
OuoJIOrHYecKOoe 3HaUCHHE.

[TonsaTre 06 MHAUBUAYATEHOM (OHTOTCHE3),
AMOpPUOHATEHOM (AMOpHOTEHE3) U
MIOCTIMOPHOHAIBHOM Pa3BUTHH

1,2
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WNHnuBuayanbHOE pa3BUTHE YEIOBEKA U €T0
BO3MOXKHBIE HapymieHus. O01ue npeacTaBieHus
0 HaCJIEACTBEHHOCTH U U3MEHYUBOCTH.
I'eHeTnueckas TEpMUHOJIOTHSI U CUMBOJIHKA.
3aKOHOMEPHOCTHU HACJIEIOBAHMUS.

HacnenoBanue npusHakoB y yenoseka. [Tomossie
XxpoMocoMbl. CLEMIEHHOE C 0JI0M
HacnenoBanue. HacnencteHHble 00e3HU
YeJI0BeKa, UX MPUYHHBI U TPOPHIAKTHKA.
CoBpeMeHHBIE PEACTABIIEHUS O TEHE U TEHOME.

['eneTnyeckue 3aKOHOMEPHOCTH U3MEHUHUBOCTH.
Knaccudukanuusa hopm nsmenunBoctu. Bnusiaue
MYyTareHOB Ha OpPraHU3M 4€JIOBEKa.

HpenMeT, 3aJa4u U METOABI CCICKIINU.
I'eneTnyeckue 3aKOHOMEPHOCTHU CEJIEKITHH.
VYuenue H.W. BaBuiioBa o 1ieHTpax MHOT000Opa3ust
Y IPOUCXOXKICHUS KYJIbTYPHBIX PAaCTEHUH.
BI/IOTGXHOJIOFI/IFI, €C NJOCTHUKCHUA, IICPCIICKTUBLL
pa3BUTHUA.

HpaRaneckne 3aHATHSA:

«Pemenue QJICMCHTAPHLIX '’CHCTUYCCKUX 3a/1a4.
AHanmu3 1 OIleHKa 3TUYECKUX aCIICKTOB PasBUTHA
HCKOTOPLBIX I/ICCJ'IG,I[OBaHI/Iﬁ B OMOTEXHOJIOTHH. »

Tema 3.4.
Bun

Coneprxanne yueOHOM nHbOpMauu

12

DBOJIIOIMOHHAS TEOPHS U €€ POJIb B
(bOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa. Bun, ero kpurepuu.
[TonmysAnus Kak CTpyKTypHasi €IMHMIA BUAA U
sBotoIUH. CHHTETHYECKAst TEOPHST SBOJOIUH.
I[BI/I)KYHH/IG CHJIBI DBOJIFOIIUHU B COOTBETCTBUU

¢ cuHTeTndeckoi Teopueit apomtoruu (CTI).

Pesynbratel 3Bomtonuu. CoxpaHeHue
MHOTr000pa3us BUJIOB Kak OCHOBA YCTOHYHMBOTO
pasButus 6uochepsl. [IpuunHbl BBIMUpaHUS
BU0B. bHonornueckuii mporpecc u
OMOJIOTHYECKH perpecc.

I'unote3bl NPOUCXOXKIECHUS KU3HU. Y CIIO)KHEHHE
YKUBBIX OPraHU3MOB Ha 3emJie B IpoIiecce
HBOJIIOIIUH. AHTPOIIOTE€HE3 U €ro
3aKOHOMEpHOCTH. [loKazaTenbCcTBa pOJCTBA
YeJI0BEeKa ¢ MIICKOUTAIOIIMMHU )KUBOTHBIMH.

Okonornyeckue GakTopbl aHTPOIIOTEHE3a:
YCIIO’)KHEHUE TIOMYJIALIMOHHON CTPYKTYphI BUA,
U3TOTOBJIICHHE OPYIUI TPyAa, IEPEXO] OT
PaCTUTENBHOIO K CMEIIAHHOMY THUITY ITUTaHMUSI,
HCI0JIb30BaHuE OrHs. IlosBIeHNE MBICIUTENBHON
JEATEIBbHOCTH U YJIEHOPA3/IEeIbHON PEUN.
IIponcxoxaeHne 4eI0BEeYeCKUX pac.

1,2
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IIpakTHYecKkne 3aHATHS: 4 2
«Omnucanue ocobeli Buaa o Mopdoiornaeckomy
KPUTEPHIO. AHAJIN3 U OIICHKA Pa3IMYHBIX THITOTE3
MIPOUCXOXKACHUS KU3HU. AHAIIN3 U OIICHKA

pa3IMYHBIX THIIOTE3 MPOUCXOXKICHHS YETIOBEKA.»

Tema 3.5. Copepxanne yaeOHOM nH(MOpMaIIUN 18

IKOCHCTEMBI [Ipenmer u 3a1a4u SKOJIOTUU: YICHUE 00 2 1,2
IKOJIOTHYECKUX (PaKTOpax, yueHUE O
COO0IIeCTBAaX OPraHMU3MOB, YUCHHE 0 Ornocdepe.

Dkonornyeckue HakTopbl, OCOOCHHOCTH UX 2
BO3JICHCTBUS. DKOJIOrHMYECKas XapaKTePUCTHKA
Buja. [loHsATHE 00 3KOJOrNYECKUX CUCTEMAX.
Ienu nutanus, TpouyecKkue ypoBHH.
buoreoneno3 kak sKocucTema. 2
buocdepa — riobansHas sxocucrema. Yuenue B.
. Bepuanckoro o 6uocdepe. Ponb sxuBbIX
opranu3MoB B Ouocdepe. buomacca.
buonorudeckuii KpyroBopoT (Ha mpumMepe 2
KpyroBoporta yriieposa). OCHOBHbIE HAIIPABJICHUS
BO3JICHCTBUS UejoBeka Ha 6nocdepy.

Tpancdopmaiinsi €CTECTBEHHBIX SKOJIOTUUECKHUX 2

cucteM. OcoOEHHOCTH arpo3KOCUCTEM

(arporieHO30B).

IIpakTunyeckue 3aHATHSA: 8 2

«CocraBieHle CXeM TMepeJayd BeIIeCTB U
sHepru (Lernei MUTaHus).

CpaBHHTENIbHAST ~ XapaKTEPUCTHKA  MPUPOJIHBIX
9KOCHUCTEM U arpO3KOCHUCTEM CBOEH MECTHOCTH.
Pemenue skonoruueckux 3amau.

AHanu3 M OLIEHKa TOCTEeACTBUNA COOCTBEHHOU

NEeATEIbHOCTH B OKpY’Karolen cpexne,
r7100abHBIX SKOJOTHYECKUX MPOoOJIeM U ImyTel ux
pELIeHHUs.»

Bcero: 166

Jis  XapaKTepUCTHKH YpPOBHS OCBOCHMS Y4e€OHOro MarepHuaja MCIOJb3YITCS —CIeAyIoIIne
0003HaYeHHUS:

1.- o3HaKOMUTENBbHBIN (Y3HAaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);

2.- PENpONyKTUBHBIA (BBIMOJHEHHE MAEATENBHOCTH TI0 00paslly, WHCTPYKIHUU WU TIOX
PYKOBO/JICTBOM);

3.- TPOAYKTHBHBIN (TUIAHMPOBAHWE W CaMOCTOSITEIIHPHOE BHIIOJIHEHHE NEATEILHOCTH, DPEIICHHE
poOJIEMHBIX 3a/1a4).

2.3. XapaKTepuCTHKA OCHOBHBIX BH/I0B YU€eOHO¥ /1esITeJIbHOCTH CTY/IEHTOB

Cooepicanue ooyuenusn Xapakmepucmuka 0CHOGHBIX 6U008 YUEOHOIUl 0eAmeNbHOCmU
odyuarowezoca (na ypoene yueoHvIx delicmeuii)
OU3UKA
BBenenue PasBuTtHe cmocoOHOCTE SCHO W TOYHO WU3JaraTh CBOW MBICIIH,

JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHS, BOCHPUHUMATH U
aHAJTM3UPOBAaTh MHEHHUS COOECeHUWKOB, IpH3HaBas MPaBO JPYroro
YEJIOBEKA HA MHOE MHEHHE.
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[IpuBeneHre mpUMEPOB BIMAHUS OTKPHITHI B (QU3MKE Ha MpoOrpecc B
TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA

MEXAHHKA

KunemaTuka O3HakoMJIEHHE CO CHOcOOaMH OMHMCAaHUS MEXaHWYECKOTO JIBHKCHHS,
OCHOBHOM 3a7jaueil MEXaHUKH.
W3yueHne  OCHOBHBIX  (PM3MYECKMX  BEIMYMH  KUHEMATHKH:
nepeMelleH s], CKOPOCTH, YCKOPEHMSL.
Habmronenue OTHOCHUTEJILHOCTH MEXaHUYECKOTO JIBUKECHMUSL.
®dopMynupoBaHHUE 3aKOHA CJIOXKEHUS CKOPOCTEH.
HccnenoBaHne paBHOYCKOPEHHOIO NPSIMOJIMHEMHOIrO JBHXKEHUS (Ha
npuMepe CBOOOJHOIO MajJieHUs Tell) U PaBHOMEPHOIO JBM)KEHUS Tena
10 OKPYHOCTH.
[Tonnmanue CMBbICIIA OCHOBHBIX busnueckux BEJIMYMH,
XapaKTEepU3YIOIIKUX PAaBHOMEPHOE JIBUYKEHUE TEJIa M0 OKPYKHOCTH
JuHamuka [ToHnmaHue cmbIciia TakKMX (U3MYECKUX MOJENIeH, KaK MaTepualbHas

TOYKa, MHEPIHAJIbHAS CHCTeMa OTCYETa.

W3mepenue macchl Tella pa3iHuHbIMH criocoOamu. M3mepenue cun
B3aUMOJICUCTBUSL Tei. BblunciaeHue 3HaYEHUs YCKOPEHHS Tell IO
M3BECTHBIM 3HAUYCHUSAM JEHCTBYIOLIUX CUJI  MacC Tell.

YMeHnne paznuuarth Ccuily TskecTd U Bec Tena. OObsICHEHHE U
MPUBEICHNE IPUMEPOB SIBJIICHUS HEBECOMOCTH.

[IpumMeHeHre OCHOBHBIX TOHSATUN, (QOPMYN M 3aKOHOB JIMHAMHUKHU K
pEeIIeHUIO0 3a/1a4

3aKoHBI COXpaHeHHus B
MeXaHnKe

OObsicHEHHE PEaKTUBHOI'O JBUKEHHUS HAa OCHOBE 3aKOHA COXpPaHEHUs
umnyiaesca. [IpuMeHeHue 3akoHa COXpaHEHUs UMIylbca  JUIS
BBIYMCIICHHS] U3BMEHEHHUI CKOPOCTEN TEJI IIPU UX B3aUMOJCHCTBUSAX.
Beruucnenue paboThl cuil 1 U3MEHEHUsI KHHETUYECKON HEPruM Telna.
Beluncienre NoTeHIHAIbHOM SHEPTUHN TN B TPABUTALIMOHHOM I10JIE.
XapakTepucTUKa TPOU3BOAMUTEIBHOCTH MAalIMH M JBUIareled ¢
VCIIOJIb30BAHUEM ITOHATHS MOITHOCTH

OCHOBBI MOJIEKYJIAIPHOU ®U3UKU U TEPMOJAMHAMUKHU

MouekyasipHas
(pusuka

DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJISIPHO-KHHETHYECKON
TeOpuu. BrIMONHEHNWE SKCIEPUMEHTOB, CIYKallMX O00O0CHOBaHHUEM
MOJICKYJIIPHO-KMHETUYECKOW Teopun. Halmrogenue OpOyHOBCKOTO
JBUKEHUS U ABIeHUS TUPPYy3HH.

OrmpezienieHre MmapaMeTpPOB BEIIECTBA B ra3000pa3HOM COCTOSHUU Ha
OCHOBaHUU ypaBHEHUS COCTOSIHHSI MICATBHOTO Ta3a.

[IpeacraBnenne B Buae rpaduka HM30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO MPOIECCOB. BhIuucieHue cpeiaHeld KUHETHUECKOMN
SHEPrUH TEIUIOBOTO JIBIDKECHHUS MOJICKYJ 0 HM3BECTHOW TeMIiepaType
BEIIIECTBA.

M3mepenue BIaxHOCTH BO3yXa

TepMoguHamuka

DKCrepuMEHTAIbHOE HCCIIeI0BaHUE TETJIOBBIX CBOWCTB BELIECTBA.
Pacyer xonmmyecTBa TEMJIOTHl, HEOOXOAMMOIO JUISl OCYIIECTBICHUS
Ipolecca IpeBpalleHNs BEIECTBA U3 OJHOTO arperaTHOro0 COCTOSIHUS B
Ipyroe.

Pacuer m3MeHeHMsI BHYTpEeHHEH »Hepruu Tei, paboTsl U MepeaHHOTO
KOJIMUECTBA TETJIOTH HA OCHOBAHUHU MEPBOT0 3aKOHA TEPMOANHAMUKH.
OOBsiCHEHHE NPUHIUIIOB IEHCTBHSI TEIUIOBBIX MAIIUH

OCHOBBI JIEKTPOINMHAMHUKHA

DJIeKTPOCTATHKA

Brrancnenue cun BSaHMO)IefICTBHSI TOYCUYHBIX JJICKTPUYCCKUX 3apsAa0B.
Brraucnenue HAIIPpSPKCHHOCTU W IMOTCHIMAJIA JJICKTPUYCCKOTO ITOJIA
OJHOT'O M HECKOJIBKMX TOYCYHBIX 3apsa0B.
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W3MepeHue pa3zHOCTH MOTEHLUAIOB.
ITpuBenenue IIPUMEPOB IIPOBOJHHKOB,
KOHJIEHCATOPOB.

HaOmtoneHue sBIEHUS 3JIEKTPOCTATUYECKOM WMHIYKLUUU U SBICHUS
HOJISIPU3ALUY TUAJIEKTPUKA, HAXOSIIErocs B 3JIEKTPUYECKOM I10J1€

AUDJICKTPHUKOB u

ITocToAHHBIIA TOK

N3mepenne MomHOCTH 3JeKkTpuueckoro Toka. M3mepenne IJIC u
BHYTPCHHETO CONPOTHUBIICHHSI ICTOYHHUKA TOKA.

COop ¥ HCTBITAaHUE AIEKTPUUCCKUX IENel ¢ Pa3IMYHbIM COCTUHEHUEM
MIPOBOJTHUKOB, PacYeT X MapaMeTpPOB

MarnutHoe moJie

HaGnronenue aecTBUS MarHUTHOTO MOJST HA MPOBOJHHUK C TOKOM,
KapTUHOK MarHUTHBIX MOJICH.

dopMynHpoBaHUE MTPaBUJIA JIEBOW PYKHU JUIsl ONPECIICHHS HAIIPABICHUS
cuJibl AMriepa.

Boruncnenue cui, 1eHCTBYIONIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
noJie, OObSICHEHHE MPUHIIUIIA JEHCTBUS SJEKTPOABUTATEINSL.
WccnenoBanue siBIeHUs 3J1€KTPOMArHUTHOW WHIYKITUN

KOJIEBAHMSA U BOJIHbBI

MexannuyecKue
K0JIe0aHUS M BOJHBI

[IpuBenenne mnpumMepoB KosieOaTeNbHbIX JBHXEHHH. HMccienoBanue
3aBUCUMOCTH NepHoja KojeOaHUi MaTeMaTH4eCKOro MasTHUKA OT €ro
JUIMHBI, MacCchl M aMIUTUTYAbl KoseOanuid. OmnpepereHne yCKOPEHHUs
CBOOOJTHOTO Ma/IEHUS C IOMOILBI0 MATEMAaTHUECKOT0 MasiTHUKA.
Habmonenne kosneOanuii 3Bywamiero tena. llpuBeneHue 3HaueHUs
CKOPOCTH PaclpOCTPAHEHUs 3BYKa B PA3JIUUHBIX Cpe/iax.

YMeHne 00bsICHATh HCIIOJIb30BAaHKE YIbTPA3BYKa B MEIHMIIMHE

DJIeKTPOMarHUTHbIE
KO0JIeOaHMSs U BOJIHBI

HaGmonenne ocumiorpaMM rapMOHHYECKUX KOJeOaHWN CHIIBI TOKa B
IETIH.

OOBbsicHEHME TNpEeBpALIeHUs SHEPrUU B HUACATBHOM KOJeOaTeIbHOM
KOHTYPE.

W3yueHue ycTpoiCTBa U IPUHIMIA ASWCTBUS TpaHchopmaTopa.
AHanu3 cXeMbl Nepeiauu JIEKTPOIHEPTUU Ha OOJIBIINE PACCTOSHUS.
[lpuBeneHne mOpUMEpPOB  BUAOB  PATUOCBA3U.  3HAKOMCTBO  C
YCTPOHCTBAMH, BXOISIIUMH B CUCTEMY PaIHOCBS3H.

O6c¢cyxaeHne 0co0eHHOCTEeH paclpoCTpaHeHHs PaIHOBOJIH

CBeToBbBIE BOJIHBI

[IpruMmeHeHrne Ha MpakTUKE 3aKOHOB OTPAXEHUSI U MPEIOMIICHUSI CBETa
npu peuieHun 3afad. HaGmronenue sBrneHus Tudpakiiuil U JUCTIEPCUU
CBeTa. YMEHUE CTPOUTH U300paKeHUs MPEIMETOB, 1aBaeMbI€ JIMH3AMU.
Pacuer onTrudeckou CUIIBI JIMH3BI

9JEMEHTHI KBAHTOBOM ®U3UKH

KBanToBBI€E CBOiICTBA
cBeTra

Habmonenue ¢dotoanextpuueckoro s¢¢exra. Pacyer makcumanbHON
KHHETHYECKOW YHEPTUH 3JIEKTPOHOB NpH GoTodddexre

dusuka aroma

dopmynupoBanue mocTyiaTtoB bopa. HaGmrogenue nuneiuaTtoro u
HENPEPBIBHOTO CIIEKTPOB.

Pacuer gacToThl 1 JJIMHBI BOJIHBI UCITYCKA€MOT'O CBE€Ta IMPH IECPEXOALC
aTOMa U3 OJIHOTO CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OO0bsicCHeHHe MPUHIINIIA AEWCTBUS Ja3epa

duzuka aTOMHOI0
su]pa n 3.]1€MeHTapHI)IX
YacTHII

HaGnronenue tpexoB anbda-yacTull B kamepe Bunbcona. Perucrpanus
AJIEPHBIX W3JIy4eHHUH C IOMONIBIO cueTurKa [ eirepa.

Pacyer sHEprum cBsA3M aTOMHBIX SIED.

[TonnMaHue NEHHOCTH HAY4YHOrO TO3HAHMS MHpa HE BOOOIIE s
YyeJoBeYeCTBa B II€JIOM, a JUId KaxJ0ro oOydarouerocs JIHYHO,
LEHHOCTH OBJIAJICHUS] METOJOM HAy4YHOTO MO3HAHUS ISl TOCTHXKEHUS
ycriexa B JJI000M BHUJIE TPAKTHUECKON AESITeIbHOCTH

BCEJIEHHAS M EE 3BOJIIOLIUSA

16




Crtpoenue u pa3Burne
Bceesiennoi

OOBsicHeHHne MoIeNH paciuupsronieiics Beenennoit

IIpoucxoxnenune
CoJIHEeYHOI CHCTEMBI

HaGmronenue 3Be3n, Jlyasl m mraHer B Teneckorn. HaGmiomenue
COJIHCYHBIX IISITCH C ITIOMOIIBIO TCIICCKOIIA

XUMUA

Beenenune PackpelTue BKJIaJa XMMHYECKOW KapTUHbI MHpa B  EIUHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MUDA.
XapaKkTepuCTUKA XUMUH KaK MPOU3BOAUTEIBHOM CHIIBI 001IIeCTBa
Baxueiimue YMeHue  [1aTh  OIpENelIcHWE W ONEpPUpOBaTh  CIEAYIOIIUMU

XUMHUYECCKHUEC ITOHATHUSA

XUMUYECKUMHU TOHATUSIMH: «BEIIECTBO», «XMMHUYECKHH 3IEMEHT»,
«aTOM», «MOJIEKYyJa», «OTHOCHUTEJbHbIE AaTOMHAas W MOJEKYJspHas
MaccChl», «HOH», «AJUIOTPOIHUS», «HU30TOIBDY, «XHMHUYECKAs CBS3bY,
«QJEKTPOOTPULIATEIBHOCTDY, «BAJIEHTHOCTbY», «CTEHNEHb OKUCICHUS»,
«MOIIb», «MOJISIpHAs Macca», «MOJSIPHBIH 00BEM Tra3000pa3HBIX
BEIIIECTB», «BELECTBA MOJIEKYJIIPHOI'O M HEMOJIEKYJIIPHOI'O CTPOEHUS»,
«pacTBOPBD», <BJIEKTPOIUT M HEIIEKTPOIUTY, «IIIEKTPOJIUTHUECKAS
JUCCOLIMALIUA», «OKUCIMUTEIb M BOCCTAHOBHUTENb», «OKHCICHHE H
BOCCTAHOBJIEHHE», «CKOPOCTh XMMHMUYECKON peakuun», «XUMHYECKOE
paBHOBECHE», «YIJIEPOAHBIM CKeneT», «(QyHKIHMOHAIbHAs TIpyMIay,
«A30MEPUSI»

OcHOBHBIE 3aKOHBI
XUMUHU

dopMyIHpOBaHUE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB M TOCTOSHCTBA
COCTaBa BEIECTB. YCTAHOBJIECHUE TPUUYNHHO-CIEICTBEHHON CBSI3U
MEXIY COACpKAHHEM OTUX 3aKOHOB M HAMUCAHHEM XHMHUYECKUX
dbopMyJ U ypaBHEHHIA.

PackpeiTie  ¢Qusmueckoro cmpicna cuMBoiMKM  I[lepuogmueckoit
Tabnuiel  xumudeckux oanemernToB JI. WM. MenneneeBa (HOMeEpoB
JJIEMEHTa, TMepuoia, TPYNNbl) UM  YCTAHOBIEHHE  IPUYUHHO-
CJICICTBEHHOM CBS3M MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMHU
W3MEHEHHUs CBOWCTB DJIEMEHTOB M OOpa30BaHHBIX HMHU BEIIECTB B
Mepuoiax u rpymmax.

XapakTepucTuKa 3JIEMEHTOB MajblX NEPUOJIOB MO HUX TMOJOXKEHHUIO B
ITepuonnueckoii cucreme JI. 1. Menneneena

OcHoBHBIC TeOpuH
XHUMUH

Ycra"HoBieHME 3aBUCUMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT
CTPOCHUSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTUKa Ba)XKHEHIIMX  TUIIOB XMMHUUYECKHUX CBSI3€M U
OTHOCHUTEJILHOCTH 3TOM THnosornuu. OOBICHEHUE 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS KPUCTALINYECKUX PELIETOK.
@opMyJIUPOBAHME OCHOBHBIX MMOJOKEHUN TEOPHUH SIIEKTPOJIUTHUYECKON
JACCOLMAlMA W XapaKTEPUCTHKAa B CBETE€ OTOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUH.

@OopMyJIMPOBAHUE OCHOBHBIX IIOJIO)KEHUH TEOPUH XUMHUUYECKOTO
CTPOEHHUS OPraHMYECKUX COCIMHEHUN M XapaKTEPUCTHKA B CBETE ATOU
TEOPUU CBOWCTB BaXXHEUIIMX IPEICTABUTEIECH OCHOBHBIX KJIACCOB
OPraHNYEeCKUX COCTMHEHUIN

Ba:kHeiinue BelecTBsa
)% MaTepnan bl

XapakTepuCcTUKa CTPOCHHS aTOMOB M KPUCTAJIJIOB M Ha 3TOH OCHOBE
001X (pU3NYECKUX U XUMUYECKHX CBOIMCTB METAJUIOB U HEMETAJIOB.
XapakTepucTUKa COCTaBa, CTPOEHHs, CBOWCTB, TOJY4YEHUS U
MIPUMEHEHNE BaXXHEHIINX HEMETAJIOB.

XapakTepuCcTUKa COCTaBa, CTPOEHUS M OOIIMX CBOMCTB Ba)KHEHIIMX
KJIACCOB HEOPTaHUUYECKUX COCTUHEHHM.

Onucanne coctaBa M CBOWCTB  BAXKHEHIIMX  IPEICTaBUTENIEH
OpraHUYECKUX COEIMHEHHUI: METaHOJa M 3TaHOJA, CIOXKHBIX 3(PUPOB,
KUPOB, MbUI, KapOOHOBBIX  KHCIOT  (YKCYCHOHW  KHCIIOTHI),
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MOHOCaXapuJ0B (TJTFOKO3bl), THCaxXapuaoB (caxapo3bl), MOTUCAXapUIOB
(kpaxMana M LEeJUII0NI03bI), AMUHOKHUCIIOT, OCIIKOB, MCKYCCTBEHHBIX H
CHHTETHUYECKUX MOJIMMEPOB

XUMHYeCKHil A3BIK U
CHMBOJINKA

Hcnonb3oBanue B Yy4eOHOH © TNpOo(ecCHOHAIBHOW JeATeIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3wsiBanue HU3YYEHHBIX BEILICCTB o TPUBHUATBHON
MEXJIYHApOAHON HOMEHKJAType U  OTpaXE€HHUE CocTaBa
COCJIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.
OTpakeHHME XUMHYECKHUX MPOLECCOB C
XUMHUUYECKUX PEAKIINI

NI
I9THUX

MOMOUIBI0  ypaBHEHUN

XuMHYecKHe peakunu

OO0OBsicHEHHE CYIIHOCTH XHWMHYECKHUX IIPOLECCOB.
XHUMHUYCCKUX peaKum”I 110 PA3JIMYHBIM IPU3HAKAM

Knaccudukanms

XumMuyeckuii BrllonHEHNE XUMHYECKOTO 3KCIEPUMEHTA B ITOJIHOM COOTBETCTBUU C
IKCIIEPUMEHT NpaBUJIaMU TEXHUKHU 0€301acHOCTH.
Habmtonenue, ¢pukcupoBanue U ONMUcCaHUE PE3yIbTaTOB MPOBEACHHOTO
HKCIIEPUMEHTA
XumMuyeckas [IpoBeneHNe CaMOCTOSTENBHOIO MOUCKA XUMUYECKOW HH(pOpMAIUN C
uHdopmanus UCIIOJIb30BAHUEM  PA3JIMYHbIX HCTOYHUKOB  (HAY4YHO-TIOMYJISPHBIX
U3JIaHUl, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHera);

HCIIOJIb30BAHHUEC KOMIIBIOTCPHBIX TEXHOJIOTHI JIIA O6pa6OTKI/I u
nepeiauu XuMHYECKOH HH(POPMAINH U €€ IPEACTaBICHHS B Pa3IMYHBIX
dopmax

IIpodpunsHoe n
npogecCHOHATBLHO
3HAYMMOE COJepKaAHue

OO0ObsicHEHHE XMMHYECKHX SBICHUH, MPOUCXOIAINX B MPUPOJE, ObITY U
Ha MPOU3BOJICTBE.
CobmroieHue  mpaBuil
OKpYKarollen cpere.
OrneHka BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAlollel cpeisl Ha
OpraHM3M YEeJIOBEKa U JIPYrue KKBble opraHu3Mbl. CoO0IeHue NpaBUil
0e30macHOro OoOpalleHus] ¢ TOPIOYMMH U TOKCHUYHBIMHU BELECTBAMHU,
1a60paTOPHBIM 000PYTIOBAHUEM.

Kputnyeckass oreHka JOCTOBEpPHOCTH XHUMHUYECKOM HHpOpMaIuH,
ITOCTYIAIOIIEN U3 Pa3HBIX HCTOYHUKOB

OKOJIOTHYCCKHM TI'paMOTHOI'0O IIOBCACHHUS B

BHOJIOI'UA

buosorns —
COBOKYITHOCTb HAYK O
sKMBOM Npupoje.
MeToabl HAYYHOT 0
MO3HAHUSA U B

3HAKOMCTBO C OOBbEKTaMH U3y4eHHS OUOJIIOTHH.

BroisBnenne ponu  Ouonorud B (POPMUPOBAHUM  COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KAapTHHBI MHpa W MPAKTUYECKOU JEATEIbHOCTH
JIoen

O0MoJIoruun

Kaerka 3HAKOMCTBO C KJIETOYHON TEOPUEN CTPOEHUS OPTaHNU3MOB.
[TonyueHue npeacTaBIeHUsI O POJIM OPraHUYECKUX M HEOPraHMUECKHUX
BELIECTB B KIIETKE.
3HaHME CTPOEHUs KIETOK IO pe3ylbTraTaM paldoThl CO CBETOBBIM
MHUKPOCKOIIOM.
YMeHHe OnuChIBaTh MUKpPOIPENaparbl KIETOK pacTeHHWH. YMeHue
CpPaBHMBAaTh CTPOEHUE KJIETOK PAcCTEHHH U JKUBOTHBIX MO TOTOBBIM
MUKpoIpenaparam

Opranuszm 3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOXEHHS OpPraHU3MOB, CTaJui

OHTOT€HE3a Ha IIPUMEPE YEI0BEKa.

3HaHME [TPUYNH, BBI3BIBAIOIINX HAPYLICHUS B pPa3BUTHH OPTaHU3MOB.
YMeHMe MoNb30BaThCsl TEHETUYECKON TEPMHUHOJIOTHEN M CHUMBOJIMKOM,
peuarsb NpOCTEHIINE TeHETUYECKHE 3a0auH.

3HaHne OCOOEHHOCTEW  HACJIEACTBEHHOM W  HEHACJIEACTBEHHON
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W3MEHYHUBOCTH M UX OHOJIOTHYECKOM POJI B 5BOJTIOIHUHA JKUBOTI'O

Bun YMeHue aHanu3upoBaTh W OLEHUBATH  PA3JIMYHBIE  THIOTE3BI
MIPOUCXOXKICHUS KU3HU Ha 3emiie.

YMeHue mpoBOAMTH ~ ONHMCAaHWE OcoOeld  OAHOrO  BHOA IO
MOP(}OIOTrHUECKOMY KPUTEPHIO.

PazButue cmocoOHOCTEH SICHO M TOYHO U3JIaraTb CBOM MBICIIH,
JIOTUYEeCKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHS, BOCHPUHUMATH U
aHAJM3UPOBAaTh MHEHHUS COOECeHUKOB, IpPH3HABAs MPaBO JPYroro
YeJ0BeKa Ha UHOE MHEHHUE.

YMeHue 10Ka3bIBaTh POJCTBO YEJIOBEKA M MIIEKOIHMTAIOUINX, OOIIHOCTh
Y PaBEHCTBO YEJIOBEUECKUX pac

IKOCHCTEMBI 3HaHUE OCHOBHBIX DKOJOTHYECKHX (DAaKTOPOB M HX BIUSHHUS Ha
OpraHu3Mbl. 3HAHUE OTJIUYUTEIBHBIX MPU3HAKOB HCKYCCTBEHHBIX
coo0mecTs — arposkocucreM. IloaydyeHue mpeacTaBICHHUS O CXEMe

OKOCHCTEMBI Ha TmpuMepe Ouocdeprl. JIeMOHCTpamust yMeHUs
MOCTAHOBKH  IICJICH  JEATCIbHOCTH, IUIAHUPOBAaHHWE COOCTBEHHOMN
NESITeIBHOCTH ISl JOCTHXKCHHS TOCTABJICHHBIX IEJICeH, MPEIBUICHUS
BO3MOXXHBIX PE3YJIbTATOB ITUX JEHCTBUH, OPraHU3AMA CAMOKOHTPOJIS
U OIICHKH MOJIYYEHHBIX pe3ynbTaToB. OOydueHue coOII0/ICHUIO MPaBUI
MOBEJICHUS B TPHUPOJIC, OCPEIKHOMY OTHOIICHHUIO K OHOJIOTHUYECKUM
00beKTaM (pacTeHUSIM M )KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHE

3. YCJIOBHUSA PEAJIN3AIIMA PABOYEM ITPOI'PAMMBI YYEBHOM JTACIHUILTAHBI

3.1. TpeGoBaHNs K MUHHUMAJIbHOMY MATEPUAIBHO-TEXHHYECKOMY 00ecCIe4YeHHI0

Peanmmzanus mporpaMMel ydyeOHOW AUCHUIUIMHBI TpeOyeT HAIWYHs Y4eOHBIX KaOMHETOB IO
busnke, XMMHUH, OMOJOTHH, OCHAILIEHHBIE CIEIUATN3UPOBAHHON y4eOHON MeOenbIo U CpeACcTBaMU
oOyuenus. B cocraB kabuHeTroB 1o (u3mKe, XUMHUH, OHOJIOTHHM BXOIAT JabopaTopuu C
1a00paHTCKON KOMHATOM.

OGopynoBanue y4eOHOro kaOWHETa: IMOCAJOYHBIE MECTa IO KOJMYECTBY OOYYAIOIINXCS;
pabouee MecTO MpenoAaBaTeNs; JIEMOHCTPALlMOHHBIA CTOJN; BBITSDKHOM IIKag; KOMIUIEKT
y4eOHHUKOB MO (PU3UKE, XUMHUH, OMOJIOTHH; KOMIUIEKT HATJSIHBIX TTOCOOUH; KOMIUJIEKT TECTOBBIX U
WH/IMBUYaJIbHBIX 33/1aHUH; 1a00paTopHOE 060pyI0BaHHE.

TexHuueckue cpeicTBa 0Oy4EeHHs: MHTEPAKTHBHAsl JOCKAa C JIMIIEH3MOHHBIM MPOrPaMMHBIM
o0ecrieyeHneM, MyJIbTUMEIMIHOE 000pYAOBaHUE, CBOOOIHBIN OCTYIl B HUHTEPHET.

[Ipu peanuszanuu padoueit nporpammsl yueObHoi aucuumiaunel OY/I.11 «EctectBo3Hanue»
MOXeT OBbITh HCIOJIB30BaHO MporpamMmHoe odecrnieuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. Undopmanuonnoe obecneyenne odydyenus. Ilepeyenb pexoMeHAyeMBbIX y4eOHBIX
U31aHMil, HTHTEPHET-PecypcoB, A0MOJHUTEIbHO JUTEPaTypPhI
OcHoBHas TuTeparypa:

1. Mamkosa, C. B. boranuka u pusnonorust pacrenuii : yueobnoe nocodue mis CIIO /
C. B. Mamikosa, E. U. Pynusuckas. — Caparos : [IpodoOpasosanue, Aii [Tu Ap Menua, 2019. —
104 C. — ISBN 978-5-4488-0294-2, 978-5-4497-0114-5. - URL:

http://www.iprbookshop.ru/86504.html (nara o6pamenus: 01.08.2019). — Pexxum nocryma: s
aBTOPU3. NOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

2. Epnakos, JI. H. 3oomnorust ¢ ocHoBamu sKkosoruu : yue0. mocooue / JI. H. Epnakos. —
Mockga : UTHOPA-M, 2018. — 223 ¢. — (Cpennee npodeccnonamsaoe odpasosanue). - ISBN 978-
5-16-013917-3. — URL: https://new.znanium.com/catalog/product/960131 (mara oOparmieHus:
01.08.2019). — Pexxum gocTyra: IjIst aBTOPHU3. MOIb30BaTeseil. — TeKCT : 3JeKTPOHHBIH.

3. [Munckuit, A. A. ®usuka : yueOnuk / A.A. [Tuackuii, ['.1O. I'pakoBckuii ; mox oOmI.
pen. FO.M. luka, H.C. [lypsimeBoit. — 4-e u3a., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2019. —
560 c. : un. — (Cpennee npodeccuonanbuoe obpazosanue). - ISBN 978-5-16-102411-9. — URL:
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https://new.znanium.com/catalog/product/1032302 (mara oOpamenus: 01.08.2019). — Pexwum
JIOCTyna: JUIsl aBTOPHU3. MOJIb30BATENIEH. — TEKCT : 3JIEKTPOHHBIN.

4, I'abpuensu, O.C. EcrectBo3nanue. Xumusi: YueOnuk / O.C. I'abpuensH. — M.:
Academia. 2019. - 96 c.
5. bakcanckwii, O.E. EcrectBo3nanue: CoBpemeHHbIe KOrHUTHBHBIE KoHIenuu / O.E.

bakcanckuit, E.H. I'natuk, E.H. Kyuep. — M.: Jlenann, 2018. — 224 c.

JlononHuTEeNpHAS IUTEPATYpA:

1. Banosa (Kombutoa), B. JI. Ananutudeckas XuMus U PU3UKO-XUMHYECKHE METOJIbI
ananu3a / Banosa (Konsuiosa) B./I., [Tapmmuna E.W. - Mocksa :Jlamkos u K, 2018. - 200 c.: ISBN
978-5-394-01301-0. — URL: https://new.znanium.com/catalog/product/430507 (nara obOparmicHwus:
01.08.2019). — Pexxum gocTyIa: Ijisi aBTOPHU3. MOIb30BaTeeil. — TeKCT : 3JeKTPOHHBIA.

2. Cracp, H. ®@. O6mas u Heopranunueckas xumusi: cnpaBoynuk st CIIO / H. @. Cracs ;
nox pex. A. I1. Uneun. — Capatos : [IpodoOpazoBanue, 2017. — 92 c¢. — 978-5-4488-0022-1. — URL.:
http://www.iprbookshop.ru/66393.html (mata oOpamenus: 01.08.2019). — Pexxum mocryma: yis
aBTOPU3. NOJIb30BaTENeH. — TEKCT : AIEeKTPOHHBIN

.NuTepuer-pecypcsr:

1. IPRbooks : anexTponHO-OmOMMoTeuHas cucrema / ObC IPRbooks ; OO0 «Aii I1u
Op Menunay, 3MeKTPOHHOE TIEPHOANYECKOe u3aanue «www.iprbookshop.ru». — Capatos, [2010-]. —
URL: http://www.iprbookshop.ru/ (nata oopamenus: 01.08.2019). — Pexxum gocTyma: st aBTOPH3.
nosb30BaTesnen. — TeKCeT : 2JIEKTPOHHBIMN.

2. Znanium.com : 3JeKTpOHHO-OMOIMoTeuHas cucrema / ObC Znanium.com, OO0
«Hayuno-uznarensckuit nenrp Mudppa-M». —Mocksa, [2011-]. — URL: http://znanium.com/ (nata
obopamienus: 01.08.2019). — Pexxum gocryma: Juis  aBTOpW3. Moyib3oBaTeneit. — Teker
3JIEKTPOHHBIMN.

3. Hanmonanenas snekrponHas 6ubmmoreka (HOB) : ®enepanbHas rocynapcTBeHHas
uHdopMmanronHas cucrema / MunuctepctBo KynbTypsl PO. — Mocksa, [2004-]. — Pesxxum noctyma:
https://rusneb.ru (mata oopamierus: 01.08.2019). — Pexxum gocTyma: uist aBTOPHU3. MMOJIb30BATENCH.
— TexcrT : 3JEeKTPOHHBIN.

4, OnekTpoHHas O6ubmmoTeka COYMHCKOTO TOCYIapCTBEHHOTO YHHBEpcuUTeTa : 0asa
nauubix. — Coum, [2017- ]. — URL: http://lib.sutr.ru/ (zata obpamienus: 01.08.2019). — Tekcr :
AIEKTPOHHBIN.

3.3. Meroauueckoe oOecrneyeHne o00pPa30BaTeJbLHOr0 Mmpouecca st o0ydyeHHs
HHBAJIN/IOB U JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus OpraHM3aliiii W COJEp)KaHWUE OOYYCHHS] W KOHTPOJIS 3HAHUH WHBAIUIOB U
oOydaromuxcss ¢ OB3 mnmo gucummnuHe «EcTecTBo3HaHHWE» OMpEAENsioTcs MPOrpamMMoin
JUCITUTUIMHBI, aJalTHPOBAHHON TP HEOOXOIUMOCTH JJIsT 00YUEHUS yKa3aHHBIX 00yUJaIONTUXCS.

Opranuzanus o0y4eHus, TEKyIed U TPOMEKYTOUHOU aTTeCTallu CTY/IEHTOB-UHBAIHJIOB U
ctynentoB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEH MCUXO(PU3UIECKOTO Pa3BUTHSA,
WHANBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBBSI TAKUX 00YJAIOIINUXCS.

Hcxons u3 ncuxo(U3nUecKoro pa3BUTHS M COCTOSHUS 3J0POBbSI CTYJACHTOB-WHBAIUIOB H
ctyneHToB ¢ OB3, opranusyroTcsi 3aHSATHS COBMECTHO C JAPYTUMHU OOYYAIONMIMMHCS B OOIIHUX
rpynmnax, HWCIOJB3ys COIHAIBLHO-aKTHBHBIE W pPEe(IIEKCHBHBIE METOJBI OOYYCHHS CO3JIaHUs
KOM(OPTHOTO TICUXOJOTHYECKOTO KIMMaTa B CTYIEHYECKOW TPYIINE WU, IPU COOTBETCTBYIOIIEM
3asBJICHUHM TaKOro oOOydaromierocsi, IO WHAWUBUAYAIBHONW IporpamMMme, KOTOpas —SBISETCS
MOIU(UIIMPOBAHHBIM BAapUAHTOM OCHOBHOW paboueil mporpaMMbl JUCHUILUIMHBEL [lpu 3TOM
COJIEp)KaHWEe MPOTPaMMBl JTUCITUIUIMHBI HE HW3MEHseTcs. V3MEHSIOTCs, KaK MpaBmwio, (HOpPMBI
0o0ydeHus U KOHTPOJIS 3HaHUMN, 00pa30BaTeIbHbIe TEXHOJIOTHH U JUTAKTUYECKUE MaTePHAIIBI.

OOyueHne CTyICHTOB-UHBATHAOB W CTyneHTOB ¢ OB3 Takke MOXXET OCyIIeCTBIATHCS
WHAWBUAYAILHO W/WIIN C MPUMEHEHUEM TUCTAHITMOHHBIX TEXHOJIOTUH.
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JucranuuonHoe  oOydeHue  oOecnedrMBaeT  BO3MOXHOCTh ~ KOMMYHHKAIMi ¢
npernojaBaTeseM, a Tak jK€ C JPYTMMH oOy4yaeMbIMH TOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOIB30BaHUEM TIporpaMMbl  SKYpe) , d9ro CmocOOCTBYET CIUIOYCHHMIO TPYIIIBI, HampaBseT
y4eOHYIO TPYIITy Ha COBMECTHYIO paboTy, 00CyKACHNE, IPUHATHE TPYIIIOBOTO PEIICHHUS.

B yueGHOM mpoliecce sl MOBBINIEHUS YPOBHS BOCHPHUATHS U IepepaboTKu yueOHOH
UHPOPMALIUK CTYJICHTOB-MHBAIUAOB M CTyAeHTOB ¢ OB3 mnpuMeHSIOTCS MyJIbTHMEIUHHbBIE U
CHelMaIM3UpOBaHHbIE TEXHUYECKUE CpEICTBAa IpHeMa-liepenadd y4deOHOM wuHbopManuu B
JOCTYIHBIX (OpMax Ui CTYIACHTOB C Pa3IMYHBIMH HapyIICHUSMH, OOECIeYMBAETCS BBITYCK
aNnbTepHATUBHBIX  (OPMATOB MEYaTHBIX MaTepuanoB (KpymHbIH MPUPT), SIEKTPOHHBIX
o0Opa3oBaTeNbHbIX pecypcoB B (opmax, aJanTHPOBAaHHBIX K OrPAHUYECHUSIM 30POBBS
00yJaromuxcsi, HAIM4YUEe HEOOXOIUMOT0 MaTePHATIbHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop m pa3zpaboTka y4eOHBIX MaTEpHUajOB IMPOU3BOJIUTCS MPENOoJIaBaTelIeM C Y4ETOM
TOro, 4YTOOBI CTYICHTHl C HApyIICHUSAMU CIIyXa TMOJXy4add HWH(GOPMAIMIO BH3YAJIbHO, C
HapyLICHUSAMU 3pEHUsl — ayauaibHO (HampuMep, ¢ HCHOJIb30BAaHUEM IPOTrPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOuvie KypCbl KOMOpPbIX mpedylom om CmyoeHmos
BbINOJIHEHUSI ONPEOeNeHHbIX Cheyupuueckux Oelucmesutl u npedcmasiAruux coool npooiemy unu
Oelicmeaue, He8bINOIHUMOE OJisi CIYOEHMO08, UCHbIMbLEAIOUUX MPYOHOCIU C NepedsUdNCeHUemM UlU
peuvto, obazanvl 6 PIIJ] yuecmv smu ocobennocmu u npeoinacamv CMyOeHmMam-UHEAIUOaAM U
cmyoeumam ¢ OB3 anbmeprnamugtbie Memoovl 3aKpenjieHus U3yuaemo20 Mmamepuaa.

JIisi OCYIIECTBIICHUS! TPOIEIyp TEKYHIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTTectauuu oOydaromuxcs uHBaMUA0B U jull ¢ OB3 ¢GoHI OIEHOYHBIX CPEACTB MO AUCLUIUIMHE,
MO3BOJISIOIINN OLEHUTH JOCTIKEHHE UMH PE3yJIbTaTOB O0YYECHHUS U YPOBEHb C(POPMUPOBAHHOCTH
KOMIIETEHIINM, MPEeIyCMOTPEHHBIX YYe€OHBIM IUIAHOM M paboyeil mporpaMMmoil JAMCHUILTHHBL,
QAN TUPYETCS I 00YJarOIUXCsl MHBAIHIOB U JIUI C OTPAaHNYEHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI
C y4Y4eTOM HWHIUBUIYAJbHBIX NCUXO(PU3UOJIOTMYECKUX OCOOCHHOCTeH (YyCTHO, MHCHbMEHHO Ha
Oymare, MMCBMEHHO Ha KoOMIbloTepe, B (opme TtectupoBanus U T.1.). [Ipum HeoOXoammoctu
o0ydJarmuMcsl MPEIOCTABISICTCA JIOTOJHUTENFHOE BpeMs Il TOATOTOBKM OTBETa IIpH
MIPOXOXKJICHUN aTTECTALINH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCHUILIVNHBI

Texymuii KOHTPOJIb H OIICHKA pPE3YJIbTATOB OCBOCHHS YYEOHON JTUCIIUTIIUHBI
OCYIIECTBIISIETCS MpEenojaBaTeieM B MPOLIECCE TMPOBEACHUS 3aHITHH, a TaKKe BBIITOJHEHUS
00y4JaroIMMHUCS CaMOCTOATEIbHON (BHEayIUTOpHON pabothl). IlpomexxyTouHas arrectanus B

dbopme nuddepeHITTPOBAHHOTO 3a4€Ta BO 2 CEMECTPE.

PesynbraTel 00y4yeHus
(OCBOCHHBIC YMEHUSI, YCBOCHHBIC 3HAHUS)

DOpMBI U METOJIBI KOHTPOJISI U
OILICHKH PEe3yJIbTaTOB 00yueHUs

L4 JIUYHOCTHBIE:

- YCTOWUYMBBIA UHTEPEC K UCTOPUU U JOCTUKEHUSM B
00JIaCTH €CTECTBEHHBIX HAayK, YYBCTBO TOPIOCTH 3a
POCCHICKHE €CTECTBCHHBIC HAYKH;

- TOTOBHOCTh K  HPOJODKEHHIO  00pa3oBaHus,
ITOBBILIECHUIO KBaJTH(PHUKAIUN B n30paHHOU
npoQecCHOHATIBHON JESATENIFHOCTH C  HCIOJIB30BAHUEM
3HaHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTH
KOMHGTCHHHﬁ B O6HaCTI/I CCTCCTBCHHBIX HaYK JJIA
YyeloBeKa U o011eCTBa, yMEHHUE HUCIIOJIb30BATh

TEXHOJIOTUYECKHE JIOCTIKECHUS B 001acT (PU3UKH, XMMHH,

ouosiorun JUIS MIOBBILLICHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO pa3BUTHUA B BbIOpaHHOM
poeCcCHOHATILHOMN 1A TENIbHOCTH;

- yMeHue [IPOAHAIIU3UPOBATH TEXHOTCHHBIE

MOCIEACTBHUS JJIi  OKpYXaromiel cpeabl, OBITOBOM U

HpOPI?;BOIlCTBGHHOﬁ JCATCIbHOCTH YCJIOBCKA,

- TOTOBHOCTb CaMOCTOSITEIbHO JOOBIBaTh HOBBIE JJISI
ce0sl eCTeCTBEHHO-Hay4YHbIE 3HAaHUS C HCIOJIb30BAHUEM
JUISL TOTO JOCTYIMHBIX MCTOYHUKOB MH(OPMALINN;

- YMEHUE  YIOpaBIATbH  CBOECH  ITO3HABATEJIBHOU
NEeATEIbHOCTBIO,  IPOBOJMTH  CAaMOOLICHKY  YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;

- YMCHUC BBICTpanBaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHA B KOMAaH/JC IO PCUHICHUIO O6HII/IX 3aaa4
B 00JacTu CCTCCTBO3HAaHMA,
° METallpeaAMETHLIC:

- OBJIAICHUC YMCHUSIMU U HABBIKAMU PaA3JIAYHBIX
BUJ0B MMO3HaBaTCIILHOM ACATCIBHOCTH JI1 HU3YYCHHA
PAa3HBIX CTOPOH OKPYIKAOMIECTO ECTCCTBCHHOTO MUPA,

- NPUMEHEHHE  OCHOBHBIX  METOZOB  IO3HAHMS
(HabyroIeHNsI, HAayYHOTO HKCHEPUMEHTAa) A HU3y4eHHS
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA,
C KOTOPBIMHM BO3HHMKAae€T HEOOXOAMMOCTb CTaJKHBATHCS B
npodeccuonanbHoOM chepe;

- YMEHHE OIPEACTATh e U 33Ja4d AeATeIbHOCTH,
BBIOMPATH CPEACTBA /TSl UX JIOCTHKEHUS Ha MPAKTHKE;

- YMCHHUEC HCIIOJIb30BATH PA3JIMYHBIC UCTOUYHUKH JJISA
MOJIYYCHU A GCTCCTBCHHO-HaquOﬁ HH(bOpMaHHH u
OLICHUBATh € JOCTOBECPHOCTDH JJI1 JOCTHIXCHHUA

[TuceMeHHBII KOHTPOJIb B popme:
- TECTUPOBaHUS,
- BBINOJHCHUS
3aJaHuH,;

- pelICHMs TO3HABATCIIbHBIX 3a/1a4.

WHIAWBUAYAJIbHBIX

YCTHBINM KOHTPOJb B hopme:
- UHIUBUIYaIbHOTO OMPOCa;
- poHTATHLHOTO OMpPOCa;

- COOOIICHHUIA IO TeME.

[lpomexxyTouHast — arrecTamus B
dbopme g hepeHIMPOBAHHOTO
3auéTta BO 2 cemecTpe
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MOCTABJICHHBIX LI€JIEH U 3a7a4;
° npeMeTHbIe:

- c(OPMHUPOBAHHOCTb MPEACTABICHUN O LEIOCTHOM
COBPEMEHHOM  €CTECTBEHHO-HAyYyHOM KapTHHE MHUpa,
IIPUPOJIE KAaK €IUHOW LEJIOCTHOH CHUCTEME, B3aUMOCBS3H
4eJ0BeKa, IpPHUPOJAbl M OOLIecTBa, HPOCTPAHCTBEHHO-
BpEMEHHBIX MacluTabax BceneHHol;

- BIIQJICHUE 3HAHMSMU O Hauboiee  BaKHBIX
OTKPBITHSIX W JOCTH)KEHUAX B 00JAacTU €CTECTBO3HAHMS,
MOBJIUSBILUX HA YBOJIIOIUIO MPEJCTABICHUN O IPUPOE, HA
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- c(hOpMUPOBAHHOCTh yMEHUs MIPUMEHSATH
€CTECTBEHHO-HAyUYHbIE 3HaHUsA JUTSL 00BsICHEHUS
OKpYKaroIIHUX SBJICHUH, COXpPaHEHUs 3/10pOBbBS,
obecrnieueHus 0€30MMacHOCTH JKU3HEACITEIbHOCTH,

OCpeXHOr0 OTHOUICHUS K MPHUPOJAC, PAlUOHAILHOTO
OPUPOJIONONIB30BAHMS, a TAKKE BBIIOIHECHHS  POJIU
IpPaMOTHOTO IOTPEOUTEIIS;

- c(OpMUPOBAHHOCTh TMPEACTABICHUN O HAay4YHOM
METOJIe IO3HAaHUS MPUPOABI U CPEACTBAX M3YyYCHUS
MeramMMpa, MakpoMHMpa W MUKPOMHpA;  BIIJICHUE
IIpUeMaMH €CTECTBEHHO-HAY4HbIX HaOJIO/IEHUH, OIBITOB,
UCCIIEIOBAaHUM M OLIEHKH JOCTOBEPHOCTH IOJIYYEHHBIX
pE3yJIbTATOB;

- BJIAJICHUE IOHATUIHBIM aIlllapaToM €CTECTBEHHBIX
HayK, II03BOJISIONIMM II03HAaBaTb MHUp, Yy4YacTBOBaTb B
AUCKYCCUAX 110 CCTCCTBCHHO-HAYYHbIM BOIIpOCam,
UCIOJb30BATh Pa3IMYHbIe UCTOYHUKM HH(OpManuu s
IIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYCCKHN OTHOCUTLCA
K  coobmenusMm CMMU, copepxamyM  HaydyHYIO
nH(pOpMaLIO;

- c(hopMUPOBAHHOCTH YMEHHI IIOHUMATh
3HAYUMOCTb €CTECTBEHHOHAYYHOI'0 3HAHUSA I KaXXJ0ro
YEeJIOBEKa, HE3aBUCUMO OT €ro npodeccuoHaIbHON
NeSTeNbHOCTH, Pa3nuyaTh (PakThl M OICHKH, CPaBHUBATh
OILICHOYHBIC BBIBOAbBI, BUACTH HX CBA3b C KpI/ITepI/IHMI/I
OLICHOK U CBSI3b KPUTEPUEB C OIPEHAECICHHONW CUCTEMOU
IEeHHOCTEH

OO0mme KpUTEPHUH OLICHKH Pe3yJIbTATOB OCBOCHHUS Y4eOHOM JMCIHMIIIMHbI
B yCTHBIX ¥ MMCbMEHHBIX OTBETaX CTYJAEHTOB Ha MPAKTUYECKUX (CEMHUHAPCKUX) 3aHATHSX, B
COOOLIeHUAX W JOKJIanax, 3cce M APYrux (opmax ayIUTOPHOH M CaMOCTOATENBbHOH paboThl, a
TakkK€ B TEKYIIUX MPAKTHUYECKUX paboTax YUUTHIBAIOTCS:
HEOOXO/MMBIMU YMEHHUSMH (B 00BbeMe MPOrpaMMbl), JOTHYHOCTh U3JI0KEHUS MaTepuiia, BKIOYas

0000111eHUS, BBIBOBI, COOJIIO/IEHNE HOPM JINTEPATYPHOI peuH.

NIyOMHa 3HaHUH,

O1eHKYy «OTJIMYHO» 3acCily’)KMBAaeT CTYAEHT, TBEPAO 3HAIOIIMN INPOTPaMMHBIN MaTepual,
CUCTEMHO M TPaMOTHO U3JIAraloIui ero, JEeMOHCTPHUPYIOIIMM HEOoOXOIUMBIM  ypOBEHBb
KOMIIETEHIIMH, 4ETKUE, CKAThle OTBETHl Ha JIOTOJIHUTENIbHBIE BOIMPOCHI, CBOOOJHO BIIAJCIOIIUI

MOHATHUIHBIM aIllapaToM.

OLEHKY «XOpOLIO» 3aCiIy’)kKUBaeT CTYJEHT, MPOSBUBIIMA MOJHOE 3HAHUE MNPOrPAMMHOIO
MaTepuaia, JTeMOHCTPUPYIOMUA COPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUSI M HABBIKH,

23



yKa3aHHbIE B IIporpamMme KOMIETEHIWH, JONYCKAIOIWKA HENPUHIUIUAIbHBIE HETOYHOCTH INpPH
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

O1eHKY «ya0BJIeTBOPHUTEIbHO» 3acly>KUBaeT CTYACHT, OOHApYXHMBIIUM 3HAHUSA TOJBKO
OCHOBHOI'O MaTepuana, HO HE YCBOMBIIMH J€Tald, JOMYCKAIOUIMI OIIMOKU HPUHLMUIIHNAIBHOIO
XapakTepa, JEMOHCTPUPYIOIIMM He J0 KOHIAa c(OpMHpOBaHHBIE KOMIETCHLIUH, YMEHUS
CUCTEMATHU3UPOBATh MaTepUall U AEJIaTh BbIBOBI.

OLEHKY «HeYJAOBJETBOPUTEIbHO» 3aCIy>)KMBAa€T CTYJIEHT, HE YCBOMBUIMH OCHOBHOIO
COJIepKaHUsl MaTepuaia, He YMEIOIIUH CUCTeMaTH3UpOBaTh MH(OpMAIUIO, AeJaTh HEOOXOIMMBbIe
BBIBOJIbI, YETKO M IPAMOTHO OTBEYATh Ha 33JJaHHBIE BOIIPOCHI, IEMOHCTPUPYIOIINI HU3KUI YPOBEHb
OBJIaJICHUS] HEOOXOAUMBIMU KOMIIETCHIIUSMH.

OuenuBaHme cTyeHTa HA AU PepeHIMPOBAHHOM 3a4eTe M0 Y4eOHOH TUCIUILIUHE

OneHKa «OTJMYHO» BBICTABISACTCS CTYACHTY, €CIM OH INIYOOKO W MPOYHO YCBOWJI
POrpaMMHBIM MaTepuai, HCYEpPIbIBAIOUIE, MOCIEeI0BATEIbHO, YETKO U JIOTUYECKU CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBSA3bIBATH TEOPHUIO C INPAKTUKON, CBOOOJIHO CIIpaBIISIETCA C 3aJadyaMy,
BOIPOCAMM M JPYIMMH BHJAMU TPUMEHEHHUS 3HAHUW, HE 3aTPyIHAETCS C OTBETOM IpHU
BUJON3MCHCHUHN 3a11aH1/1171, IIpaBUJIBHO 000CHOBBIBAET IIPUHATOC pelicHuc, BJIaaCCT
Pa3HOCTOPOHHUMU HABBIKAMH U TPUEMAMU BBITIOJHEHHS MPAKTUYECKUX 3a]1a4.

OneHka «X0poII0» BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepUall, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, He JAOMycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIIPOC,
MMpaBUJIbHO IPHUMCHACT TCOPCTUUCCKHE IIOJOKCHHUA IIPU PCIICHHMU IMNPAKTHUYCCKHUX BOIIPOCOB H
3aja4, BJaieeT HE0OXOJMMbIMU HAaBbIKAMH M MPUEMAMHU UX BBIITOJHEHUS.

OHGHKa «YAOBJIETBOPUTECJIBbHO» BLICTABIACTCA CTYACHTY, €CJIM OH UMCCT 3HAHHUA TOJIBKO
OCHOBHOTO Marepualia, HO HE YCBOWJ €ro Jerajneil, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE (DOPMYJIHPOBKH, HAPYIICHUS JIOTUYCCKOW TIOCIEIOBATEIIBHOCTH B HW3JIOKEHUU
MIPOrPaMMHOT0 MaTepHalia, UCTIBITHIBAET 3aTPYyIHEHUS IPU BBHITIOJTHEHUH MIPAKTUYECKUX PabdoT.

OreHKa «HEYJAOBJIETBOPUTEIbHO» BBICTABISACTCS CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTENIbHOM YacTH MPOTrpaMMHOI0 MaTepHana, JOMyCKaeT CYIEeCTBEHHbIC OMIMOKH, HEYBEPEHHO,
¢ OoJpmUMHU 3aTPYAHCHUSAMU  BBIIIOJIHACT MPAKTHYCCKUC pa60Tr,1. Kaxk MMpaBHJIO0, OILCHKAa
«HEYIOBIETBOPUTENIBHO» CTAaBUTCS CTYIAEHTaM, KOTOpPhIE HE MOTYT MPOJOKHTH 0OydeHue Oe3
JOITIOJIHUTCIIBHBIX 3aHATHH 110 COOTBGTCTBYIOHIGI\/JI JUCHUITIINHE.

IIpumepHbIe TeMbl pedepaToB (10KIa10B), HHIAMBUAYAIbHBIX IPOEKTOB:

* Marepust, popmbl ee TBUKEHUS U CYILIECTBOBAHUSI.

* [IepBsii pycckuii akanemuk M.B.JIomoHoCOB.

* lckyccTBO M mporecce MO3HaHMUS.

* Ou3rKa U My3bIKaJIBHOE HUCKYCCTBO.

* [[BeTOMYy3BIKA.

* Ou3uKa B COBpPEMEHHOM LIUPKE.

* @u3zpuecKue METOJbl HMCCIEI0BAHHUS NaMATHUKOB HCTOPUH, APXUTEKTYpbl M IPOU3BEIACHUHN
UCKYCCTBA.

* Hayuno-texnudeckuii mporpecc u npo6yieMbl SKOJIOTHH.

* buoTexXHOI0rNsA U reHHas HHXKeHepus — TexHoaoruu XXI Beka.

* HaHoTexHoONOruss Kak NPHOPUTETHOE HAMPABICHWE pPa3BUTHS HAyKW W IPOU3BOJACTBA B
Poccuiickoit denepanuu.

* OxpaHa OKpy>Karole cpesibl OT XMMUYECKOTO 3arps3HECHHUS.

* PacTBOpBI BOKpYT Hac.

* YCcTpaHeHHe )KEeCTKOCTH BOJIbI HA POMBIIIJIEHHBIX MPEATIPUITHIX.

* lcTopust BOSHUKHOBEHHUS U Pa3BUTUSL OPTaHUYECKON XUMUHU.

* YrieBoAsl U UX poiib B )KMBOM MPUPOJIE.

* J)Kuppl Kak IpOAYKT NUTaHUSI U XUMUYECKOE ChIPBE.

* HexBaTka mpo10BOJIBCTBHS Kak IN100anbHas MpobiiemMa YeloBeYecTBa U IMyTH €€ PEeLIeHUS.
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* CpencTBa TUTMEHbl HA OCHOBE KUCIIOPOACOAEPKAIIUX OPTaHUYECKUX COeTMHEHUH.

* CUHTETUUYECKNE MOIOILINE CPEJCTBA: TOCTOUHCTBA U HEIOCTATKH.

* Jlebpunur Oenka B NHUIICBBIX MNPOAYKTaX M €ro IMPEOJOJICHHWE B paMKax TIJ100aabHOM
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

* B.W. BepHazckuii u ero yueHue o omocdepe.

* lcTtopus u pa3BUTHE 3HAaHUU O KIIETKE.

» Okpy:Karolas 4eJioBeKa cpelia U €€ KOMIIOHEHTHI: pa3InyHbIe B3IJISIIbI HA OJIHY MPoOemy.
* [Tomynsanus Kak eAMHUIIA OMOJIOTHYECKON IBOJIOIHH.

e [Tonmynsauus Kak 3KoJOoru4ecKasi €TuHUIA.

» CoBpeMeHHBIE B3TJIsAbl HAa OMOJIOTUYECKYIO IBOIIOIUIO.

» CoBpeMEHHBIE B3TJIsbl HA IPOUCXO0KIEHUE UEIOBEKA: CTOJIKHOBEHUE MHEHUI.

* CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS KIIETKH.

* Cpenpl 0OMTaHUS OPTaHU3MOB: IPUYHHBI pa3HOOOpa3usl.

B()l'[pOCLI AJIA MIOATOTOBKH K l'lpOMe)KyT()‘lHOi/i arrecranmu.

1. MexaHnuyeckoe JBUKEHHE, €0 OTHOCUTEIBbHOCTb. 3aKOHbI IMHaMUKU HploToHAa.

2. Cunpl B mpupoze: YIPYrocTb, TPEHHME, CHJIA TSKECTH. 3aKOH BCEMHPHOIO TATOTEHUS.
HesecomocTts.

3. Umnynbc. 3aKOH COXpaHEHUs UMITYJIbCa U PEAKTUBHOE JIBUJKEHUE.

4. TloTeHanbHas 1 KUHETUYECKAsl SHEPrus. 3aKOH COXpaHEHMsI MeXaHu4ecKol sHeprun. Padora u
MOIIHOCTb.

5. Mexanudeckue kosnebanus. Ilepuon u yactora konebanuii. Mexanuueckue BoOJHBI. CBOMCTBa
BOJIH.

6. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €0 UCIIOJIb30BAaHUE B TEXHUKE U MEIUIIUHE.

7. Wcropusi aromucTHdeckux ydeHuil. HabOmiogeHus M ONBITHL, MOATBEP)KIAIOIIME ATOMHO-
MOJIEKYJISIPHOE CTpOEHUE BellecTBa. Macca 1 pa3mepbl MOJIEKYIL.

8. Termosoe aBmwxeHue. TemnepaTtypa Kak Mepa CpelHEN KUHETUYECKONW SHEPIMH YaCTHII.

9. Monekynbl U xuMmuueckas cBs3b. OObSCHEHUE arperatHbIX COCTOSHUM BellecTBa U (Pa3oBBIX
NIEPEXO0I0B MEXKy HUMU HAa OCHOBE aTOMHO-MOJIEKYJISIPHBIX ITPEICTABICHUM.

10. 3akoH coxpaHEHMs] SHEPruu B TEIUIOBBIX mporeccax. HeoOpaTumblil XapakTep TEIIOBBIX
IIPOLIECCOB.

11. TenioBblEe MalIMHBI, UX PUMEHEHHE. DKOJOTUUYECKHE MTPOOIIEMbI, CBA3aHHbIE C TPUMEHEHUEM
TEIUIOBBIX MAIIMH, U IPOOIeMa SHEProcOepeKeHUs.

12. Dnextpuueckue 3apsabl U UX B3auMoOJEHCTBUE. JnekTpuyeckoe mnone. [IpoBogHuKH u
M30JISITOPBI B DJIEKTPUYECKOM TIOJIE.

13. TlocTostHHBIN 35eKTprUUecKkuil TOK. Cuia ToKa, HaNpsKeHHE, JIEKTPUIECKOE COIPOTUBIICHUE.
14. 3akon Oma a1 ydyacTka Henu.

15. TemoBoe nelCTBUE AIEKTPUIECKOTO TOKA U 3aK0H J[xoyns-JleHia.

16. MaruutHoe 10OJIE TOKa M JEWCTBUE MArHUTHOTO IO HA TMPOBOJHUK C TOKOM.
DIEeKTPOABUTATENb.

17. SIBnenue 31eKTpOMarHUTHOM MHAYKIMH. DnekTporeHepartop. [lepemennsiii Tok. [lonydenne u
nepeaaya MMEeKTPOIHEPTUH.

18. DnexTpomarHuTHbIE BOJIHBL. PainocBs3b 1 TeEBUICHUE.

19. Cgert kak snekTpomarauTHas BosiHa. UHTepdepentus u qudpakims cBeTa.

20. ®oroa ekt u KOpIycKyspHbIe CBOMcTBa cBeTa. McnonpzoBanue Gorodddexra B TEXHUKE.
21. Ctpoenue aToma: IJlaHeTapHas mMojelb U Monenb bopa. Ilormomenne u McnyckaHue cBeTa
atoMoM. KBanToBanue sHepruu. [IpuHiun neiicTBus U UCMOIb30BaHKE Ja3epa.

22. CrpoeHne aTOMHOro sijpa. PaanoakTHBHBIE HW3JIy4Y€HHS] U WX BO3JCHCTBHE HA >KUBBIC
OpraHM3MBbl. OJHEpPrusl paclIEIUIEHUs aTOMHOIO siapa. flnepHas 3HEpreTuka M HKOJIOTMYECKUE
po0JIeMbI, CBSI3aHHBIE C €€ UCIIOJIb30BAHUEM.

23 .Bona Bokpyr Hac. PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJBI.
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24. PacTtBOopeHHEe TBEP/ABIX BEIICCTB M ra3oB. MaccoBas J0Jid BEIIECTBA B PAacCTBOPE Kak CIOCO0
BBIPAKEHHSI COCTaBa pacTBOpa.

25. Boanbie pecypenl 3emin. KadecTBo BOfbI. 3arps3HUTENH BOJBI M CIIOCOOBI 0unCTKH. JKecTkas
BOJa U ee ymsArdenue. OnpecHeHue BObI.

26. Xumudeckuid cocraB Bo3ayxa. ATtmocdepa u kimmar. O30HOBBIE ABIPHL. 3arps3HEHHE
aTMoc(hepsl U €ro HCTOYHHKH.

27. Kucnotusie noxan. Kucnoter u menoun. [Tokazarens kucioTHocTH pactBopos (pH).

28. XUMHUYECKHUE JIEMEHTBl B OpraHu3Me 4esnoBeka. OpraHuyeckre U HeOpraHM4YeCKue BEIECTBA.
OcHoOBHBIE )KM3HEHHO HEOOXOJMMbIE COeTUHEHUS: O€JIKH, )KUPBIL, YIIIEBO b, BUTAMUHBI.

29. CtpoeHue 6EKOBBIX MOJICKYJI.

30. YruieBo/p! — IJ1aBHBIN UCTOYHHUK SHEPTUU OpraHU3Ma.

31. Ponb sxupoB B opraHuzMe. X0JeCTEPUH.

32. MuHepasibHbIE BEIIECTBA B POAYKTaX MUTAHUS, MUIIEBHIE JOOABKY.

33. CbanancupoBaHHOE MUTAHUE.

34. Tlouarue <«ku3Hb». OCHOBHBIC TMPU3HAKK JKUBOTO: THUTAaHUE, JIbIXaHHWE, BbIICICHUE,
pa3ipaXxuMoOCTh, IOJBUKHOCTh, Pa3MHOKEHHE, POCT, Pa3BUTHE.

35. Ionsarue «opranuszm». PaznooOpasue >KUBBIX Opranu3MoB. [I[puHIHIEI nX KiIaccuukanmy.

36. Kietka — eauHMIIa CTPOCHHMSI U >KM3HENEATENbHOCTH opraHuzMa. OOMEH BeIIecTB U
IIPEBpALEHUE SHEPTUU B KIIETKE.

37. Monekyna JIHK — HOocuTenp HacneACTBEHHOW HH(pOpMAIMH. YPOBHU OpraHU3alUU >KUBOI
IPUPOJIbL: KIETOYHbIN, OpPraHU3MEHHbBIN, HaOPraHU3MEHHBII. DBOJIOLUS KUBOTO.

38. JIBrKyIue CUITbl 3BOJIOIMH: HACIEICTBEHHOCTh, U3MEHUNBOCTD, €CTECTBEHHBIN OTOOP.

39. Tkanu, opraHbl ¥ CUCTEMbI OPTaHOB UEJIOBEKA.

40. Ilutranue. 3HayeHWE NUTAHUSA [UIsl POCTA, PA3BUTUS U JKU3HEAEATEIBHOCTU OpraHu3ma.
[TumeBapenue Kak npouecc Gu3ndecKord ¥ XUMHIECKOW 00padOTKU THIIH.

41. Cucrema nuIIEBaPUTEIbHBIX OPraHOB.

42. IpenynpexxaeHne MUIIEeBbIX OTPABICHUN — OpromIHOTro TH(A, AU3CHTEPUH, X0Iepsl. ['acTpuT u
LUPPO3 MEUEHU KaK PE3yJIbTAT BIUSHUS AIKOTOJIsl U HUIKOTMHA HA OPTaHU3M.

43. JlpIxaHue OpraHu3MOB Kak crioco0 noiydeHus s3Heprund. Oprausl qpixanus JKu3HeHHas eMKOCTb
nerkux. TpeHUpoBKa OPraHoB JbIxaHUs. bole3Hu opraHoB JbIXaHus U uxX npodunakTuka. Kypenue
Kak (hakTop pHCKa.

44. J1suxxenue. Koctu, MBIIILBI, CyXOKUITUS — KOMIIOHEHTHI OMTOPHO-ABUTATEIbHONW CUCTEMBI.

45. MplieuHble IBUKEHUS U UX PETyNALNs. Y TOMJIEHUE MBI IPU CTATUYECKON U TMHAMUYECKOU
pabote. M3MeHeHne MBIIIIIBI IPH TPEHUPOBKE, MOCIEACTBHS THIOAUHAMUU. [[pUuanHbl HapyIIeHUsS
OCAaHKH UM Pa3BUTHUS IUIOCKOCTOIHS.

46. BuyTpeHHsisI cpela opraHu3Ma: KpOBb, TKaHEBas KUAKOCTb, TuMda. OcHOBHbIE (DYHKIIUU
kpoBu. KpoBeHOCHas cucrema.

47. UMMyHUTET W HMMYHHas cucrteMa. bakTepuu U BHpPYCHl KaK MpPHYMHA HH(EKIIMOHHBIX
3a00JIeBaHUH.

48. MuauBunyanbHoe pa3Butue opranusma. [lonmoBoe co3peBanue. MeHcTpyauuss U MOJUTIOLIMS.
OmnonorBopenue. OOpazoBaHKe U pa3BUTHE 3apOJIbIIIA U 11012, bepeMeHHOCTh U POIbI.

49. BrnusHue HapKOTEHHBIX BemiecTB (Tabaka, amKorois, HAPKOTHKOB) HA Pa3BUTHE U 3JI0POBHE
yenoBeka. HacneincTBeHHbIE M BpPOXKJIEHHBbIE 3a00J€BaHUS, IEPENAONIUecs IOJOBBIM ITyTEM:
CIIN A, cudunuc u ap.

50. TlonsTus 6GUOreoeHo3a, SIKOCUCTEMBI M Onochepbl. Y CTOMUNBOCTH 3KOCHUCTEM.

51.Bo3geiicTBre HKONOTHMUECKUX (PAKTOPOB HA OPraHW3M UEJIOBEKa U BIUSHUE EATEIHHOCTH
YyeJioBeKa Ha OKPYXKAIOUIYI0 cpedy (SI0XUMHUKATHI, MPOMBIIIIEHHbIE OTXO/bI, pagualus U Apyrue
3arpsi3HEHU).

52. ParmonanbHOE MPUPOIOIOTIB30BAHUE.

53. OcHOBHBIEC HAayKH O TIpUpoe (hu3nKa, XUMUs, OMOJIOTHSA), KX CXOACTBO U OTIHYHSI.

54. EcTecTBEeHHOHAy4YHBIH METOJ TO3HAHWS W €r0 COCTABJISIONIME: HaONIOJeHUE, H3MEpEHHUe,
DKCIEPUMEHT, TUIIOTE3a, TEOPUS.
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JUCT PETUCTPALIUY U3MEHEHUM (AKTYAJIM3AIIAN)
PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILINHBI
OY/J.11 ECTECTBO3HAHHUE

HaumMmeHoBaHME ClIEUATILHOCTH
43.02.14 T'ocTHHUYHOE €0

Pabouass mporpamma yueOHoM mucummuHael OVYJ.11 EcrtectBo3nHanme na 2022-2023

y‘Ie6HBIﬁ roa paCcCMOTpPEHA U MEPCYTBEPIKIACHA HA 3aCCAaHUN HI/IKJIOBOI;'I MCTO,Z[PI‘ICCKOﬁ KOMHUCCHHU
T'YMAaHUTApPHBIX AUCHUILINH U (bH?)PI‘ICCKOFO BOCIIUTAaHUS 0€3 U3MEHEHHUH.

ITporoxoin Ne 2 ot «05» cents0ps 2022 r.

IIpencenarens NUKIOBOM METOIUYECKOU KOMUCCUHT v H.H. I'aiiBopoHCKas
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JUCT PETUCTPALIUY U3MEHEHUM (AKTYAJIM3AIIAN)
PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILINHBI
OY/J.11 ECTECTBO3HAHHUE

HaumMmeHoBaHME ClIEUATILHOCTH
43.02.14 T'ocTHHUYHOE €0

Pabouass mporpamma yueOHoU muctmmiuHbl OVY].11 EcrectBo3nanme na 2023-2024

y‘Ie6HBII>'I roa paCCMOTpPEHA U IIEPCYTBCPIKACHA HA 3aCCAaHUN I_II/IKJ'IOBOI\/'I MCTOHquCKOfI KOMHCCHU
T'YMAaHUTApPHBIX AUCHUILINH U (bH?)PI‘ICCKOFO BOCIIUTAaHUS 0€3 U3MEHEHHUH.

[Ipotokon Ne 10 ot «26» utons 2023 r.

IIpencenarens NUKIOBOM METOIUYECKOU KOMUCCUHT v H.H. I'aiiBopoHCKas
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