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1. MOACHUTEJIBHASA 3AIIMCKA

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouass mporpamma o001eoOpa3oBaTeIbHON Y4eOHON qUCTTUTUTMHBI DU3UKa U
€CTECTBO3HAHUE SIBJICTCS YaCThIO IPOrPaMMBI IIOATOTOBKH CIIELMAIIMCTOB CPEAHET0 3BeHa (1ajee
[ITICC3) B cootBercTBUU ¢ PI'OC 1o cienmasibHOCTIM CITIO  TeXHOIOTHYECKOTO TTPOQHITS
peann3yeMbIX aKaJeMHH.

1.2. HopmaTtuBHas 6a3a st pa3padoTku padodel NporpamMmabi:

PabGouyasi nporpamma pazpadoTraHa Ha OCHOBe

e @enepalbHOrO TIOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTAHJIApPTa CpPEAHEro  OOUIEero
o0Opa3oBaHMs, YTBEPKACHHOTO IPpUKa3oM MuUHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 17 mas 2012 1. Ne 413(pen. ot 29.06.2017);

o @enepalibHBIX  TOCYJApPCTBEHHBIX  00pa3oBaTeNbHBIX  CTaH/IApPTOB CpeIHero
npoheccuoHaIBFHOTr0 00pa30BaHus MO CIIEIUATBHOCTSIM:
v 21.02.05  «3eMeNbHO-MMYIIECTBEHHBIE  OTHOLIEHUS, YTBEPKICHHOTO  MPUKA30M

MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit denepanuu Ne 486 ot 12.05. 2014 .,
3apeructp. MunucrepctBoM rocturiuu (per. Ne 32885 0127.06.2014r.)

v’ 21.02.06 HNubopMaIlMOHHBIE CHCTEMBI 00ECIEUEHHS] TPATOCTPOUTEIHLHON eI TeIbHOCTH

YTBEPKACHHOIO NpuKka3oM MunucrepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepaunu Ne
487 ot 12.05. 2014 r 3apeructp. MunucrepcrsoM roctuimu (per. Ne 33325 ot 29.07.2014r.)

v'29.02.06 «lonurpaduyueckoe NPOU3BOACTBO» YTBEPKACHHOTO MpPHKa30M MHHHCTEPCTBA
obOpazoBanust u Hayku Poccuiickoit @enmepammmm Ne 536 ot 15.05 2014 1., 3apeructp.
MunuctepctBoM toctuninu (per. Ne 32963 ot 03.07.2014r.)

Pexomenjanuii 1o opraHu3aluy IOJIy4EHMs CpeJHEro ooumiero oOpa3oBaHMs B Ipezenax
OCBOEHUSI 00pa30BaTEIbHBIX MPOTPaMM CpeIHEro npodeccuoHalbHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTo o00mero oopasoBaHusi ¢ yderoM TpeOoBaHuil denepalbHBIX TroCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M TIOJIy4aeMOH Mpo(peccHud WM CIEUUAIBHOCTH CPEIHEro
npodeccuoHaIbHOr0 o0pa3zoBaHMs (mMcbMO JlemapTaMeHTa TOCyJapCTBEHHOM IOJMTHKU B
cdepe MOATOTOBKU PAOOUYMX KaJPOB M JIOTMOJHUTEIHHOIO NPOECCHOHATBHOIO 00pa3oBaHMs
ot 17.03.2015 Ne 06-259);

e [IpumMepHOli mporpamMmsl IO AUCHUIUIMHE, pekoMmeHnoBaHHOW PI'AY ®UPO B kauectse
IPUMEPHOI MporpaMMbl AJIsl pealn3aluyd OCHOBHOHM mNpodeccroHalbHOW 00pa30BaTebHON
nporpammsl CITO Ha 6a3e 0CHOBHOTO 0011€ro 00pa3oBaHMs ¢ MHOTYYEHHEM CPEIHETO OOLIEro
oOpaszoBanust 1npotokos Ne3 ot 21 urons 2015 r., per Ne 384 peuensun o123 urons 2015 r.

OT'AY «DUPOy,

e [IpumepHoli mporpamMMmbl MO AUCHUIUIMHE, pexkoMmeHaoBaHHOH PI'AY ®UPO B kayectse
MIPUMEPHON MporpamMmbl Ui peav3allid OCHOBHOW Mpo(decCHOHaIbHOM 00pa3oBaTeNbHON
nporpammbl CITO Ha Ga3ze 0CHOBHOTO 00111eT0 00pa30BaHUs C IOJYyYEHHEM CPEHEro 00IIero
obpazoBanust npotokod Ne3 ot 21 uronsg 2015 r., per Ne 372 peuensuu ot 23 urons 2015 r.
DOI'AY «DUPOY,

e [lpumepHoli mporpamMmbl Mo AucHUIUIMHE, pexkoMmeHaoBaHHOW DPI'AY ®OUPO B kayectse
INPUMEPHOI MporpaMMmbl AJIsl pealn3aluid OCHOBHOM INpodeccroHalbHOW 00pa30BaTebHON
nporpammbl CITO Ha 6a3ze OCHOBHOTO 00111er0 00pa30BaHus C MOJIyYEHHUEM CPEIHEro O0IIero
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obpazoBanust mpotokod Ne3 ot 21 urons 2015 r., per Ne 385 peuensuu ot 23 utonsg 2015 r.
DI'AY «DPHUPOy,

[IpumepHOil mporpamMmbl MO JUCHUIUIMHE, pekomeHaoBaHHOU DPI'AY OUPO B kaudectBe
MPUMEPHON MporpamMmbl Ui pealiu3alliid OCHOBHOM NpOo(hecCHOHAIbHOW 00pa3oBaTEIbHON
nporpamMmMbl CITIO Ha 6a3e 0OCHOBHOTO 00111€T0 00pa30BaHus C MOJIYYECHHUEM CPEIHET0 00IIEero
obpazoBanus mpoTokoa Ne3 ot 21 uromns 2015 r., per Ne 387 penensuu ot 23 urosst 2015 r.

OI'AY «DUPO»,
[Iporpamm noarorosku cnenuanuctoB cpennero 3seHa CIIb I'BIIOY AYI'CI'ull

1.3. Heau y4eOHO#H AUCHMIIMHBI:

Coz[epmaHI/Ie IIporpaMmbl «®Pu3uKa U €CTECTBO3HAHHUE HaITpaBJICHO HAa JOCTHXKCHUEC
CJICAYIOIINX OCHOBHBIX neJIei:

OCBOCHHME 3HAHMA O COBPEMEHHOH eCTeCTBEHHO-HAyYHOM KapTUHE MHpa M MeToJax
€CTECTBEHHbIX HayK; 3HAaKOMCTBO C Hauboiee BaXXHBIMH HJIEAIMH U JOCTHKCHHUSIMHU
€CTCCTBO3HAHUS, OKa3aBIIMMH ONIPCACIAIOIICC BIIMAHUC HA PA3SBUTHUC TCXHUKU U TGXHOHOFHﬁ;
OBJIQ/ICHUE YMEHUSMH HPHUMEHATh NOJYYECHHblE 3HAHMA s OOBSICHEHUS SABICHHUH
OKPY’KaIoIIero MUpPa, BOCTIPUATHS HH()OPMAIH €CTECTBEHHO-HAYYHOTO U MPO(ECCHOHATBEHO
3HaYMMOTO COJEP)KaHUs; PpPa3BUTHUE MHTEIJIEKTYaJIbHBIX, TBOPYECKMX CIOCOOHOCTEH u
KPUTHYCCKOI'0 MBIIUICHUA B XOAC IIPOBCACHHUA HpOCTCfIHIHX PICCJICI[OBaHI/Iﬁ, aHaJIu3a
SIBJICHUH, BOCIIPUATHUS U HHTEPIPETALIMY €CTECTBEHHO-HAYYHOU HH(pOpMALIUU;

BOCIIUTaHUC y6e)KIIeHHOCTI/I B BO3MO>KHOCTH TTO3HAHUS 3aKOHHOM IIpHUPOAbI U UCITI0JIb30BAHUA
JOCTH)KEHUM eCTECTBEHHBIX HAyK JUIl Pa3BUTHUS LUBWIM3ALUU U IOBBIIIEHUS KauecTBa
JKA3HU,

IPUMEHEHHE €CTEeCTBEHHO-HAayYHbIX 3HAaHUM B MNpo(ecCHOHAIBHOM JAEATeNbHOCTH H
HOBCGI{HGBHOf/’I KHU3HU OJI1 oOecrieueHnst 0€30IaCHOCTH KU3HCACATCIIBHOCTH, T'PaMOTHOTI'O
HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 310POBbS, OKPYKAIOLIECH CpeJIbl.
C(OPMHUPOBAHHOCTh IPEJACTABICHUA O LEIOCTHOH COBPEMEHHOW €CTEeCTBEHHOHAyYHOU
KapTHHE MHUpa, O TPUPOJAE KaK E€IWHOW IIEJIOCTHOH CHCTEME, O B3aMMOCBS3M YEJOBEKa,
IIPUPOJIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeceneHHoOM;

BJIaACHUC 3HAHUIMHU O Hauboliee BaXHBIX OTKPBITHUAX W JOCTUKCHHAX B o0jacTu
€CTECTBO3HAHUS, IMOBJIMABIIMX Ha SBOJIIOLMUIO TNPEACTaBICHUH O NpPUpPOJAE, HA DPa3BUTHE
TEXHUKHU U TGXHOHOFHﬁ;

Cc(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATh €CTECTBEHHOHAY4YHbIC 3HAHUS I OOBSCHEHHUS
OKpY)XAIOIIMX  SIBJICHUH,  COXpaHEHUs  370pOoBbs,  oOecredeHus  OE30MacHOCTH
KHU3HEJIEeATETbHOCTH, Oepe’KHOro OTHOILICHUS K pUpoze, panroHaIbHOTO
MIPUPOIONOIB30BaHNs, a TAK)KE BBITIOJIHEHUS POJIM TPAMOTHOTO MOTPEeOUTENS;
Cc(OPMHPOBAHHOCT MPEJACTABICHUA O HAyYHOM METOJe TMO3HAaHUS MPUPOABI U CPEICTBAX
HU3YyUCHUA MEraMupa, MakpoMupa U MUKPOMHPA, BIAACHUEC IIPpUEMaMH €CTCCTBCHHOHAYYHBIX
HaOJI0ICHNH, OIIBITOB UCCIIEIOBAaHUN U OLEHKH JIOCTOBEPHOCTH MOJIyUEHHBIX PE3Y/IbTaTOB;
BJIaJACHHUC MMOHATUHHBIM afnrmnaparoM C€CTECTBCHHBIX HAYK, IMO3BOJJAIONIMM ITIO3HABAaTHL MHUP,
y4acTBOBaTh B JUCKYCCHSAX I10 €CTECTBEHHOHAYYHBIM BOIPOCAM, MCIOJIb30BATh Pa3IMuYHbIC
HUCTOYHHUKU I/IH(l)OpMaHI/II/I JUIA IIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYCCKHN OTHOCUTBHCA K
coobmenussMm CMU, conepxanum HaydyHY0 HHPOPMAIINIO;

CCbOpMI/IpOBaHHOCTB YMGHI/Iﬁ MMOHMMAaThb 3HAYUMOCTHL CCTCCTBCHHOHAYYHOI'O 3HAHHA JId
KaX/I0TO YeJIOBEKa, HE3aBUCUMO OT €ro NpoQecCuoHaIbHOM 1eATENbHOCTH, pa3ianyaTh (PaKkThl
" OLICHKH, CPAaBHUBATH OICHOYHBIC BBIBO/JIbI, BUJICTh UX CBA3b C KPUTCPUAMHU OLICHOK U CBA3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LICHHOCTEH.



Copneprxanue paboueil mporpaMMbl «ECTECTBEHHBIE HAYKH HAIPaBJICHO HA IOCTUKECHUE

CIEAYIOUIUX LeJIei:

Pa3znen ®usuka
* OCBOEHHE 3HaHWMH O (PyHIaMEHTAIbHBIX (PU3MUYECKUX 3aKOHAX U MPUHLMIAX, JEXKALIUX B
OCHOBE  COBPEMEHHOM  (U3MYECKOM  KapTHHBI  MHpa;  Haubojee  Ba)KHBIX
OTKPBITUSAX B 00JaCTH (U3UKH, OKA3aBIIMX ONpEAEISIoee BIUSHHE Ha pPa3BUTHE
TEXHUKHU U TEXHOJIOI'MH; METO/IaX HAYYHOI'O IIO3HAHUS IPUPOIBL;
* OBJIAJCHHE YMEHMSIMU TPOBOJAUTH HAONIONEHMs, IUIAHUPOBATb M  BBINOJIHATh
SKCIIEPUMEHTBHI, BBIABUTaTh TUIIOTE3bl U CTPOUTH MOJENIH, IPUMEHATH NOJyYEHHbIE 3HAHUS
no ¢usuke U1t 0OBACHEHUS Pa3sHOOOPA3HBIX (PU3MYECKUX SIBICHUH M CBOICTB BEILECTB;
NPAaKTUYECKH  MCIIONB30BaTh  (PU3MUECKWE  3HAHMSA;  OICHMBATh  JOCTOBEPHOCTDH
€CTECTBEHHO-Hay4YHOW MH(pOpMaLIUY;
* pa3BUTHE [M03HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpolecce NPUOOpETeHUs 3HAHMM M yMEHUM 1O (U3MKE C HUCHOJIb30BAHUEM pa3
JMYHBIX UCTOYHUKOB HH(POPMALIUU M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;
* BOCIMTaHUE YOEXKIEHHOCTH B  BO3MOXKHOCTM IIO3HAaHHMS  3aKOHOB  NPHPOJBI,
WCTIOJB30BAaHUS JOCTIKCHUH (U3WKKM Ha O1aro pa3BUTHS YEJIOBEUYECKOW IUBHIIM3AINM;
HEOOXOAMMOCTH COTPYJIHUYECTBA B IIPOLECCE COBMECTHOIO BBIIIOJHEHMs 3ajad,
YBQXHUTEJIBHOTO OTHOLIEHWS K MHEHHMIO ONIOHEHTa HpU OOCYXAEHUH MpodiieM
€CTECTBEHHO-HAYYHOI'O  COAEpXKAaHMsI; TOTOBHOCTH K MOPAJIbHO-3TUYECKON  OLICHKE
HCII0JIb30BAaHUS HAyYHBIX JOCTUKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aIIMUTY OKPY’Kaolen
Cpelsl;
* HCIOJb30BAaHUE NPUOOPETEHHBIX 3HAHUW M YMEHUH IS pEIIEeHUs MPAKTUYECKUX
3aJa4 IOBCEJHEBHOM KHM3HHM, oOecreueHus: Oe30MacHOCTH COOCTBEHHOM MKHM3HM, pa-
LMOHAJILHOTO IPHUPOAOIOJIb30BAHNS U OXpaHbl OKpY)KaloLIEeHd cpeabl U BO3MOXKHOCTh
IPUMEHEHMs] 3HAaHMW TpU PELIeHUWH 3aJad, BO3HHUKAIOIIMX B IOcieayrolel mpodgec-
CHUOHAJIbHOW JESATEIIHOCTH.
* c(hOpMUPOBAHHOCTH MPEICTABICHUH O PO U MecTe (PU3MKH B COBPEMEHHOW HAyYHOUH
KapTHHE MUpa; NIOHUMaHKUEe (PU3NYECKON CYIIHOCTH HabI0aeMbIX Bo BeeneHHoi sBiieHmit;
MOHMMaHKE Poii U3UKU B (POpPMUPOBAHUM Kpyro3opa M (yHKIHOHAIHHON I'PAaMOTHOCTH
YeJI0BEKa AJIs PEIIEHUs IPAKTUYECKUX 3aay;
* BJIAJICHUE OCHOBOIOJIATAIOIIMMHU  (PU3MUYECKMMU MOHSITUSIMH, 3aKOHOMEPHOCTSIIMH,
3aKOHAMHU U TEOPUSIMY;
* YBEpPEHHOE MOJIb30BaHNE PU3NYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;
* BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO TIIO3HAHMS, HCIOJb3yeMbIMU B (HU3UKE:
Ha0Jto/IeHne, ONKCaHue, U3MEpPEHHE, SKCIIEPUMEHT; YMEHUs 00pabaThIBaTh pPE3yiIbTaThl
U3MEepeHui, OOHapyKUBaTh 3aBUCUMOCTh MEXIY (PU3MYECKUMH BEIMYMHAMH, OOBACHSTDH
MIOJIy4YE€HHBIE PE3YJIbTAThl U J€TaTh BBIBOBL;
* c(hopMUPOBAHHOCTh YMEHHUS peliaTh GU3NUECKUe 33/1a4H;
* c(OpMHUPOBAHHOCTb YMEHUS MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBSICHEHUS YCIOBUM
npoTekaHus (pU3NYecKUX SBJICHUN B MPUPOAE U AJIS NPUHATHS NMPAKTHUECKUX PELICHUN B
MMOBCEIHEBHOM JKU3HH;
* c(OpPMUPOBAHHOCTb COOCTBEHHOW TMO3MIUM IO OTHOUIEHHWIO K  (hU3HYECKOH
nH(pOopMalnY, TOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

Pasznen XUMUS

*s (hopMupOBaHHE YMEHHs OLEHHBATh 3HAYUMOCTh XMMUYECKOTO 3HAHUS Ui KaXKIOTro
YEIJI0BEKA;

*s (opMHUpOBaHUE LEIOCTHOTO NPEACTABICHUS O MHpPE U POJM XUMHUU B CO3JaHHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpa; YMEHHs OOBSICHATH OOBEKTH U
IIPOLIECCHI OKPY’KAIOIIEH ACUCTBUTEIBHOCTH: IIPUPOJAHOU, COLUAIBHOM, KYJIbTYPHOU,
TEXHUYECKOH CPEJIbl, — UCIOJIBb3Ys ISl ITOTO XUMHUYECKUE 3HAHNUS,
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*s pa3BUTHE yMEHHUI pa3nuyarh (akThl M OICHKH, CPAaBHHBATH OLIGHOYHBIC BBIBOJIBI,
BUJETh WX CBSI3b C KPUTEPUSIMH OLEHOK M CBSI3b KPUTEPHEB C OIPEIECICHHON
CHCTEMOM IIEHHOCTEH, POPMYINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIUIO;

*s MIPUOOPETEHUE OIBITa PAa3HOOOPA3HON NEATENBHOCTH, MO3HAHUS W CAaMOIIO3HAHUS;
KJIFOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAJIBHOE 3HAUYEHUE Ul Pa3IMYHbIX BHJIOB
JeSITeIbHOCTH (HABBIKOB PEUICHHUs MPoOIeM, IPUHATUS PEIICHHH, IOMCKa, aHaIh3a U
0o0paboTku uHpOpPMAMK, KOMMYHHMKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHHIA,
COTPYAHNYECTBA, 0€30MaCHOr0 OOPAIEHHS C BEIIECTBAMU B IIOBCEAHEBHOM KU3HH).

¢ c(hOPMUPOBAHHOCTb MPEJCTABICHUM O MecTe XMMHUU B COBPEMEHHOM HayyHOH
KapTHUHE MMpa; [OHMMaHUE pOJM XUMHUM B (OPMUPOBAHMM Kpyro3opa u
(GYHKLIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JJISl PEIIEHUs IPAKTHUECKUX 3ajay;

s BJIQ/ICHUE OCHOBOIIOJArarOUIMMU XUMHUECKUMH MOHATHAMM, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHUE XUMHUYECKOW TEPMHUHOJOTMEH U
CHUMBOJIUKOM;

s BJIAJICHUE OCHOBHBIMM METOJAaMHU HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBIMH B XHMMHHU:
HaOJroZIeHWe, ONHMCAaHWE, W3MEpPEHHe, OJKCIEPUMEHT; YMEHHe oO0padaThIBaTh,
OOBSACHATh PE3yNbTaThl IMPOBENEHHBIX OIBITOB M [€JaTh BBIBOJbI; FOTOBHOCTb M
CIOCOOHOCTh MPUMEHATh METO/IbI TO3HAHUS IIPU PELIEHUH NPAKTHUECKUX 3a/ay;

¢ c(hOpMUPOBAHHOCTb YMEHUS J1aBaTh KOJMUYECTBEHHBIE OLIEHKU M IIPOBOJUTH PacueThl
0 XMMHUYECKUM (hopMysIaM U ypaBHEHUSIM;

s BJQJICHUE INPAaBUJIAMU TEXHUKHM OE€30MaCHOCTU MPU MCIOJIB30BAHUU XUMHYECKHX
BEIIIECTB;

*¢ cOPMHUPOBAHHOCTh COOCTBEHHOW TIO3UIMM 1O OTHOUICHUI0O K XHUMHYECKOM
UHOpPMALINH, TTOJTy4aeMO U3 pa3HBIX HCTOYHHKOB.

pasaea BUOJIOT'UA

DITony4yenue GyHIAMEHTAIBHBIX 3HAHUA O OMOJOTMYECKHX CHCTeMax (KJIETKa, OpraHu3M,
HOMYJISALUS, BUJ, IKOCUCTEMA); HCTOPUU PAa3BUTUSL COBPEMEHHBIX IPEJCTABICHUN O KUBOU
IPUPO/JIE, BBIIAIOIIMUXCSI OTKPBITUAX B OMOJIOrMUYECKON HayKe; poJid OMOJIOTMYECKOM HayKH B
(bopMHpPOBAaHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAapTHHBI MMpa; METOJaX HAay4yHOIro
MIO3HAHUS;

2)OBnajaeHre YMEHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBATb MECTO M  POJIb
OMOJOrMYECKUX 3HAHUN B MPAKTUYECKOW NEATENbHOCTH JIIOJEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpENeNaTh >KHUBbIE OOBEKThl B MPUPOJE; NPOBOAWTH HAOIIOJACHHS 3a
SKOCUCTEMAaMU C IIEJbI0O MX ONHCAHMUS M BBISBICHUS €CTECTBEHHBIX U aHTPONOTE€HHBIX
M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh MHPOPMALIHIO O KUBBIX 00BEKTaX;

3)Pa3BuTHe MO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
o0yyaromuxcs B mpolecce u3yuyeHus: OMOIOrHYeCKHUX SBJICHUMN; BBIIAIOLINXCS JOCTHKEHUH
OMOoJIOTMH, BOLIENIIMX B OOLIEUYEIIOBEUECKYIO KYJIBTYPY; CIOXKHBIX M NPOTUBOPEUMBBIX
nyTeil pa3BUTHUS COBPEMEHHBIX Hay4HBIX B3IJIAJOB, MJIEH, TEOPHUH, KOHLENIUH, rumnore3 (o
CYIIHOCTH U TPOMCXOXJECHUU SKU3HU, YEJIOBEKa) B XoJe paboThl € pPa3IUYHBIMU
UCTOYHUKAMU MHPOpMALIUY;

4)Bocriutanue  yOEKIEHHOCTH B  HEOOXOJAMMOCTH  IIO3HAHUS JKUBOM  MPUPOJBI,
HEOOXOJIMMOCTH  PALlMOHAIBHOTO TPHUPOAOIOJIB30BAHUS, OEpPEKHOr0 OTHOLIEHUS K
MPUPOJHBIM pecypcaM U OKpYXKarolleil cpele, COOCTBEHHOMY 3J0POBBIO; YBAXKEHHUS K
MHEHHUIO OMIOHEHTA MPU 00CYXKACHUH OMOJIOTUYECKUX MTPOOIIeM;

S)Ucnonp3oBaHne MPUOOPETEHHBIX OWOJOTHYECKUX 3HAHWW W YMEHUW B TTOBCETHEBHOU
KHU3HH JUTSL OLIEHKH TOCJIEACTBUN CBOEH NEATEIBHOCTH (U ASATENbHOCTH APYTUX JIIOJei) 1o
OTHOIICHMIO K OKPY)KAIOLIEH cpesie, 310pOBbI0 IPYTuX JtoJieil 1 COOCTBEHHOMY 3710POBBIO;
000CHOBaHUE U COOIOICHNE Mep MPOPUIAKTHKH 3a00JI€BaHUM, OKa3aHUEe MEPBON MOMOIIN
IIPU TpaBMax, COOJIIO/ICHUE IPABUJI MTOBEICHUS B IPUPO/IE.

6)cOpMHPOBAHHOCTH MPEJICTABICHUH O PO U MECTe OMOJIOTUN B COBPEMEHHON Hay4HOMH
KapTUHE MHpa; [OHMMAaHHWE poJd Ouoioruu B  (GOPMUPOBAHHUU Kpyrozopa U
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(YHKIIMOHATILHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] MPAaKTUYECKUX 3a/1a4;

7)BnazieHre OCHOBOMOJIATAIOIIMMHU MOHATHAMH U MPEACTAaBICHUSMHU O KUBOM IpUpOJIE, €€
YpOBHEBOIl OpraHu3alMyd U SBOJIOIHMH;, YBEPEHHOE TOJb30BAaHUE OHOJIOTHYECKON
TEPMUHOJIOTUEH U CUMBOJIMKOM;

8)BnajeHue OCHOBHBIMM METOJaMHM HAyYHOTO IIO3HAHMS, MCIOJIb3yeMbIMU IpHU
OMOJIOTMYECKUX WCCIEIOBAHUSAX JKUBBIX OOBEKTOB M IKOCHCTEM: OIMCAaHWE, W3MEpPEHUE,
MIPOBEICHUE HAOIIOACHMIA; BBISIBJICHHE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPO/IE;
9)chopMHUPOBAHHOCTh YMEHHU OOBSCHATH PE3yJIbTaThl OMOJIOTMYECKUX IKCIEPUMEHTOB,
peliaTh IeMeHTapHbIe OMOJIOTHYECKUE 3a1a4H;

10)chopMupOBaHHOCTh COOCTBEHHOM TMO3MIIMM IO OTHOLIEHUIO K OHOJIOrHYecKOi
uH(pOpMaLIUK, TOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, K TJIOOAIBHBIM 3KOJOTHYECKUM
npoGiieMaM U MyTSM UX pPellIeHusl.

Pazgea DKOJIOI'US

* oyty4eHue (PyHIaMEHTAIBHBIX 3HAHUIA 00 SKOJIOTMYECKUX CHCTEMaX U 0COOEHHOCTSX
uX (QYHKIIMOHUPOBAHUS B YCIOBHIX HapacTalollell aHTPOIIOTeHHON HArpy3Ku; UICTOPUH
BO3HUKHOBEHUS M Pa3BUTHS SKOJIOTUH KaK €CTECTBEHHO-HAYYHOU M COIMATIBbHOM
JTUCIUILTAHEL, €€ poJid B ((OPMUPOBAHUM KAPTUHBI MUPA; O METOAAaX HAYYHOTO MMO3HAHUS;

* OBJIAZICHUE YMEHHSIMH JIOTHYECKH MBICITUTH, 000CHOBBIBATH MECTO U POJTh
HKOJIOTMUECKUX 3HAHUI B MPAKTUYECKON NEATENbHOCTH JIOJCH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONPEIEISATh COCTOSHIE YKOJIOTHIECKUX CUCTEM B TIPUPOJIE U B YCIOBHSIX
TOPOJICKUX U CEJIBCKUX MOCENICHUI; TPOBOAUTH HAOIIOIEHUS 32 TPUPOIHBIMU U
MCKYCCTBEHHBIMH SKOCHCTEMAaMH C LIEIbI0 UX OMUCAHUS M BBISIBICHUS €CTECTBEHHBIX H
AHTPOTNIOTEHHBIX U3MEHEHHIA;

* pPa3BUTHE MTO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00yJaroIMXCsl B IPOIIECCE U3YUCHHSI SKOJIOTHH; IyTe pa3BUTUS
MPUPOJOOXPAHHON JESATEIBHOCTH; B X0/1€ Pa0OTHI C Pa3IMYHBIMU HCTOYHUKAMU
nH(popManuu;

* BOCTIMTaHUE YOSKIEHHOCTH B HEOOXOAUMOCTH PAIlIOHAIBHOTO MTPUPOIOTIOIB30BAHHUS,
Oepe’KHOr0 OTHOILLIEHHSI K TPUPOTHBIM pecypcaM U OKPYKaoLIeH cpesie, COOCTBEHHOMY
3JI0OPOBBIO; YBaKEHUSI K MHEHHUIO OMTIOHEHTA MPH 00CYKIEHUH SKOJIOTUIECKHUX MPOOIIEM;

* HCIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH 110 SKOJIOTMH B TIOBCEAHEBHOM
KU3HH TS OLIEHKH TIOCJIEACTBUN CBOECH NIEATENFHOCTH (M IEATEIILHOCTH IPYTUX JIFOJCH) 110
OTHOILIEHMIO K OKPY’KaIoLIeH cpefie, 310pOBbI0 APYTUX Jroel 1 cOOCTBEHHOMY 3/I0POBbIO;
COOJTIOJICHHIO TTPABHJI TIOBE/ICHUS B IPHPOJIE.

*  c(hopMUPOBAHHOCTH MPEACTABICHUN 00 SKOJIOTMUYECKON KYIbTYpe Kak
YCIIOBUU JOCTHKEHUS YCTOMYMBOTO (COATaHCUPOBAHHOTO) Pa3BUTHUS OOIIECTBA U
IPUPOJIBI, 00 FIKOJIOTHYECKUX CBA3SIX B CHCTEMe "UelloBeK - 00LIecTBO - mpupoa";

*  chopMHUPOBAHHOCTH SKOJIOTUIECKOTO MBIIIJICHUS U CTIOCOOHOCTH YYUTHIBATh
Y OLIEHMBATh HKOJIOTHUECKHUE MOCIEICTBUS B pa3HbIX chepax AesTeIbHOCTH;

*  BIQJICHUE YMEHHUSIMHU IPUMEHSTH SKOJIOTHYECKNE 3HAHUS B KU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX C BBIMOJIHEHUEM THITMYHBIX COLIMANBHBIX POJIEH;

*  BIQJICHUE 3HAHUSAMH SKOJIOTHUYECKHX UMIIEPATHBOB, TPAXKIAHCKUX TIPaB U
00s13aHHOCTEH B 001aCTH SHEPTO- U pecypcocOepeKeHns: B MHTEPEeCcaX COXPaHEHHs
OKpY’KaromIel Cpeibl, 3I0pPOBbs U OE30MACHOCTH KHU3HH,

*  c(hopMUPOBAHHOCTH JTMYHOCTHOT'O OTHOLIICHUS K IKOJIOTHUECKUM IIEHHOCTSIM,
MOpPaJIbHOW OTBETCTBEHHOCTH 3a IKOJIOTHUECKHUE MTOCIIEICTBUS CBOMX JICHCTBUH B
OKpY>Karollen cpere;

*  chopMHUPOBAHHOCTH CITOCOOHOCTH K BBIITOJHEHHIO MTPOEKTOB SKOJIOTUIECKA
OPUEHTUPOBAHHOM COLMATILHOMN EATEIbHOCTH, CBA3aHHBIX C KOJIOTHYECKOM
0€30MaCHOCTHIO OKPY)KAIOIIEH CPeIIbl, 37I0POBBEM JTFOJICH U TIOBBIIICHHEM MX



JKOJIOTUYECKOU KYJIbTYpPHI.

2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHUATLIAHBI

HucnumianHa «®u3nka ¥ eCTeCTBO3HAHWE» OTHOCHTCS K  MPEAMETHOH 001acTu
ecrectBeHHbIX Hayk. s TIIICC3 TexHomoruyeckoro npoduiis, siBiseTcs 6a30BOM.

B ocHoBe pazgena «@u3uka» JISKUT YCTaHOBKa Ha (opMupoBaHHE Yy 00ydaeMbIX
CHUCTeMbl 0a30BBIX MOHATHH (U3MKM M IPEICTABIECHUI O COBPEMEHHOH (QHU3MUYECKOH
KapTUHE MHpa, a TaKKe BBIPA0OTKAa YMEHUW MPUMEHATh (DU3MYECKUE 3HAHHUS KaK B
npoQeCcCUOHANIBHON 1eATeIbHOCTH, TaK U JJIs PEHICHUS KU3HCHHBIX 3a]1a4.

MHorue nojoxeHusi, pa3BUuBaeMble (PU3UKOI, paccMaTpUBAalOTCA KaK OCHOBA CO3/1a-
HUS M UCIOJIb30BaHUS MH()OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TexHonoruit (MKT) —
OJIHOTO U3 Haubosiee 3HaYMMBIX TEXHOJOTMYECKUX AOCTHKEHMH COBPEMEHHOW LIMBHIIM-
3alUu.

®usnka JaeT K1Y K IOHMMaHUI0 MHOTOYMCIICHHBIX SIBICHUN U IIPOLIECCOB OKPYXkKalo-
Ier0 MHUpa (B €CTECTBEHHO-HAYYHBIX 00JIACTAX, COLMOJIOTUH, SIKOHOMUKE, S3bIKE, JIUTEPa-
Type u 1p.). B pusuke popmupyrorcs MHOTHE BUIBI 1€STEIbHOCTH, KOTOPble UMEIOT METa-
npeAMETHBIN xapakTep. K HUM B nepByIo ouepeab OTHOCSITCS: MOJAEIUPOBaHNE 0OBEKTOB
U TMIPOLIECCOB, MPUMEHEHUE OCHOBHBIX METOJOB IMO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIN
aHanu3, GOpMyIUpOBaHHUE T'MIIOTE3, aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIEHHE, CHCTeMa -
THU3allMs, BBIBICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€H, MOMCK aHAJIOrOB, yNPAaBJICHUE
oObeKkTamMu U nporeccamMu. IMEHHO 3Ta IUCUMILIMHA MO3BOJISIET IO3HAKOMUTD CTYJEHTOB
C HAyYHBIMHM METOJAMH MO3HAHUSA, HAYYUTh UX OTINYATh IMIIOTE3Y OT TEOPHUH, TEOPUIO
OT JKCIIEPUMEHTA.

®dusuka uMeeT 04eHb 0O0JIBIIOE U BCEBO3PACTAOLIEE YUCIO MEXKIUCLUINIMHAPHBIX CBSI-
3€i, IpUYeM Ha ypOBHE KaK MOHSITUMHOIO ammnapaTa, Tak U UHCTpyMeHTapus. CkazaHHOe
M03BOJISIET pacCcMaTpuBaTh GU3UKY KaK METAJUCIUIUIMHY, KOTOpas IPeJOoCTaABIAET MEX-
JTUCHUIUIMHAPHBIN SI3BIK JUISl ONMCAHUs HayYHON KapTUHBI MUpA.

®du3MKa ABISIETCS CUCTEMOOOPa3yIOMM (aKTOPOM JIsi €CTECTBEHHO-HAYUHBIX y4eOHBIX
MIPEAMETOB, TOCKOJIbKY (PU3NUYECKHUE 3aKOHBI JIeXKAT B OCHOBE COAEpP’KaHMUS XUMHUHU, OHO-
Joruu, reorpaduu, acCTpPOHOMHMH U CIENHMANIbHBIX AUCHMIUIMH (TE€XHUYECKas MEXaHHKa,
3JEKTPOTEXHMKA, 3JIEKTPOHUKA U JIp.). YueOHas nucuuiminHa «dusuka» co3gaer yHHU-
BEepCAJIbHYIO 0a3y A u3ydeHHs o01enpodeccHoHaNbHBIX M CIEUHUATbHBIX AUCIMILINH,
3aKyajbpiBas GyHIaMEHT JJIs MOCIEAYIOIIEro 0Oy4eH s CTYEHTOB.

OOnagas JOTMYECKOW CTPOMHOCTBIO M ONMpasch Ha HKCIEPUMEHTANbHBIE (AKTHI,
«Pu3nka» GOpMHUPYET y CTYJIEHTOB MOUIMHHO HayYHOE MUPOBO33peHHEe. DPU3HKa SIBISIETCS
OCHOBOM y4€HHUs 0 MaTepHaIbHOM MUPE U peliaeT NpodaeMbl ITOI0 MUPA.

Teopernueckue cBeneHus Mo GU3MKE JOMOITHAIOTCA IEMOHCTPALUIMU U JJAOOPATOPHBI-
MU paboTamH.

[IpakTUKO-OpHEHTUPOBAHHbIE  3a/laHUs,  MPOEKTHAs  JEATEIbHOCTh  CTYACHTOB,
BBIMTOJIHEHUE TBOPYECKUX 3aJaHUi M MOJrOTOBKA pedepaToB SBISIOTCS HEOTbEMIIEMOM
4acThI0 00pa30BaTENBHOIO IpoIiecca.

Xumuss — 9TO HayKa O BC€HOIECTBAaxXx, HUX COCTaB€ U CTPOCHUMU, CBOMCTBaX H
NpeBpaliCHUAX, 3HAYCHUU XUMHUUYCCKUX  BCIICCTB, MATCpHUAJIOB W IIPOLIECCOB B
HpaKTI/IIIeCKOfI JCATCIIBHOCTHU YCJIOBECKA.

COIlep)KaHI/IC pasaciia «XUMHUS HaIlpaBJICHO Ha YCBOCHUC O6y‘{aIOH_II/IMI/IC$I OCHOBHBIX
HOHSITHﬁ, 3aKOHOB H TGOpI/II\/’I XUMHHU; OBJIAACHHUC YMCHUAMU Ha6J'IIO)IaTI) XHUMHUYCCKUC
SABJICHUA, IIPOBOAWUTH XUMHUYECKUM OKCIICPUMCHT, MPOU3BOJUTH PACUCTBI Ha OCHOBC
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XUMHAYECKUX (OPMYII BEIIECTB M YPABHEHUIM XMMUYECKUX PEaKIHIii.

B mpouecce wu3ydeHuss ~XUMHHU Yy OOYy4arolIUXCsl Pa3BUBAIOTCS [MO3HABATEJIbHbBIE
UHTEPECHl W MHTEJUIEKTyalbHble CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
MpUOOpeTeHUs] 3HAHWM B COOTBETCTBUM C BO3HUKAIOIIMMU >KU3HEHHBIMH MpPOOJIEeMaMHu.
BocnuteiBaercsi O6epekHOE OTHOIICHUS K MPUPOJE, TOHUMAHUIO 3J0POBOTO 00pa3a KHU3HH,
HEO0OXOIMMOCTH MPEAYNPEKICHUS SABICHUN, HAHOCAIIUX Bpel 370POBbI0 U OKpY’Karolei
cpene. OcBauBarOTCs IMPUEMBI I'PAMOTHOIO, OE30MACHOTO HCIOJIb30BAHUS XMMHYECKHX
BELIECTB U MaTEPHUAJIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM XO3sIICTBE U Ha MPOU3BOJICTBE.

Peammzanms ACAYKTUBHOI'O IMOAX0Ja K U3YUCHHUIO XUMUHA CHOCO6CTByeT Pa3BUTHIO TaAKUX
JJOTHYCCKHX onepaunﬁ MBIINIJICHUA, KaK aHaJIu3 U CHUHTC3, O606H.[CHI/IG U KOHKpPCTHU3alus,
CpaBHCHHE U aHAJIOTHA, CUCTEMAaTHU3allus, KJ'IaCCI/I(bI/IKaI_[I/Iﬂ u ap.

N3yuenne xumMuu B TOpodeCCHOHATBHBIX  00pa30BaTEIbHBIX  OpraHU3AIUsX,
pealM3yIonmXx 00pa3oBaTeIbHYI0 MPOTPpaMMy CPEIHEro oOIIero o0pa3oBaHMs B Mpeaenax
ocoeruss [IIICC3 CIIO Ha 0a3e OCHOBHOrO o0OmIero oOpa3oBaHUS, HMEET CBOH
0COOEHHOCTH B 3aBHCHUMOCTH OT HpOoQuis NpOoPecCHOHATBHOTO 00pa3oBaHUA. ITO
BBIPQXKAETCSI B COJIEP)KaHUU OOY4YEHHS, KOJMYECTBE YacoOB, BBIICISEMBIX Ha H3yu€HUE
OTJICIBHBIX TEM IPOTPAMMBI, TITyOMHE UX OCBOCHUS 00y4JaroNIMMHUCs, 00beMe H XapaKTepe
MIPAKTUYECKHUX 3aHATUH, BUIaX BHEAYTUTOPHONU CaMOCTOSTEIILHON pabOThI CTY/IEHTOB.

Crneuunduka n3ydeHus XUMUU TPU OBIAJICHUN CIIEIUATbHOCTAMU HAYYHO-TEXHHUYECKOTO
npoduiis oTpaxkeHa B KaxkaoW Teme pasgena «CopepkaHue y4eOHON MHCIMILIUHBDY B
pyopuke «lIpodunbHbie 1 MpPodecCHOHATBFHO 3HAYMMbIE 3JIEMEHTHl COAEpKaHUS». ITOT
KOMITOHCHT peal3yeTcsl NPH WHIUBUAYATBHOH CaMOCTOSTEILHON paboTe 00yJaroImmxcs
(manucanuu pedeparoB, MOATOTOBKE COOOIIEHUH, 3alIUTe IPOEKTOB), B Mpoliecce yueOHOM
NESTeIbHOCTH  TOJ  PYKOBOJCTBOM  MpemnojaBaTesis  (BBIMOJIHEHUH  XHUMHYECKOTO
IKCIIEPUMEHTa — JIA0OPATOPHBIX ONBITOB M MPAKTHYECKHUX pPabOT, PEIICHUH MPAKTHKO-
OpPUEHTUPOBAHHBIX PACYETHHIX 3a/1a4 U T.1.).

B npomecce  um3ydeHHST ~ XMMHUM ~ TEOPETHMUECKHE  CBEIEHUS  JIOMOJHSIOTCA
J€MOHCTPALUSIMH, TAOOPATOPHBIMH OTBITAMH M MPAKTUYECKUMU 3aHATUSIMU. 3HAUUTEIBHOE
MECTO OTBOJUTCA XHUMHYECKOMY OJKcrepuMeHTy. OH  OTKpbIBA€T BO3MOXKHOCTh
dbopMupoBaTh y o0Oy4aromuxcs CHEIHalbHbIE MpeAMETHbIE YMEHHsS: paboTaTh C
BEIIECTBAMH, BBIMONHITh TPOCTHIE XUMHYECKHE OIBITHl, YYUTh O€30MacHOMYy U
HKOJIOTHUECKH TPaAMOTHOMY OOpAIlleHHIO C BEIIeCTBaMH, MaTepHallaMd U TpoIleccaMu B
OBITY U Ha POU3BO/ICTBE.

buonoruss — cucrema Hayk, W3y4aromias BCE AaCMEKThl XHU3HM, HAa BCEX YPOBHSIX
OpraHu3alllK KUBOTO, HAYMHAS C MOJICKYJIIPHOTO U 3akaH4uBasi OuochepubiM. O0beKTaMu
M3y4YeHUs OMOJIOTUH SIBIISIFOTCS JKMBBIE OPTaHU3MBI, UX CTPOCHHUE U KUZHENEATETbHOCTD, UX
MHOrooOpasue, MPOUCXOXKIACHHE, HBOJIOLMS U PpaCHpeleleHHe MXUBbIX OpPraHU3MOB Ha
3emie.

OOmiass Ouonorusi M3ydaeT 3aKOHBI HCTOPHUYECKOTO M HWHAMBUAYAIBHOTO Pa3BUTHSA
OpPraHU3MOB, OOIIME 3aKOHBI KH3HU U T€ OCOOCHHOCTH, KOTOpBIE XapaKTEPHBI A BCEX
BHJIOB KUBBIX CYIIECTB Ha IUIAHETE, a TAKXKE UX B3aUMOJICUCTBUE C OKPYKAIOLIEH Cpe1on.

buonorus, TakuMm o0pa3oM, SIBISETCS OJHOW M3 OCHOBOIIOJNATAIONIMX HAYK O KH3HH, a
BIIaJicHuEe OMOJOTHYECKUMH 3HAHUSIMH — OJIHUM M3 HEOOXOJMMBIX YCIOBHI COXpaHEHHS
KU3HHM Ha TIJIaHETe.

OcHoBy cojaepkaHusi pazzaena «buonOrus» COCTaBIAIOT CIEAYIOUIUME BEAYIIME HICH:
OTJINYUTEBHBIC TPU3HAKU KUBOM MPUPOJBI, €€ YPOBHEBAas OpraHu3anus U dBOIIONUI. B
COOTBETCTBMM C HHUMH BBIICJICHBI COJEpXKATelIbHBIC JIMHUHM: OWOJIOTHS KaK HayKa;
OMOJIOTUYECKHE 3aKOHOMEPHOCTH; METOJbl HAyYHOTO T[IO3HAHHUSA, KJIETKAa; OpPTraHu3M;
TIOMYJISIIIHS; BUJT;, SKOCUCTEMBI (B TOM uuncie Ouocdepa).
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Copep:xaHue pasfena HalpaBlI€HO Ha TMOATOTOBKY OOYYaroIIMXCS K PEIHICHUIO
BOKHEUINIMX 3a7ad, CTOSIIMX Iepes] OMOJIOTHYeCKON HAyKOM — TIO paliOHAIBHOMY
MIPUPOIONOJIB30BAHUIO, OXPAHE OKPYXKAIOIIEH CPEAbI U 310POBbS JIFOACH.

Oco0oe BHMMaHHE YAEIEHO HSKOJOTMYECKOMY OOpa3oBaHMIO U  BOCIHTAHHUIO
oOydatomuxcsi, (HOPMHPOBAHHIO Y HHUX 3HAHUKW O COBPEMEHHOHN €CTECTBEHHO-HAYYHOUN
KapTUHE MHpA, LEHHOCTHBIX OpPUEHTALMM, YTO CBHUICTEIBCTBYET O TyMaHU3AlHUU
OMOJIOTHYECKOTO 00pa30BaHUS.

[Ipu otbope pazmena DKONOTHS  WCIOJB30BaH KYyIbTYpOCOOOPa3HBIA TOIXOMA, B
COOTBETCTBUM C KOTOPbIM OOy4arouiyecs JOJDKHBI YCBOMTH 3HAHMS U YMEHHS,
HeoOxonuMmble Uisi  (OpMUPOBaHUSA OOILIEH KyJIbTypbl, OIpenessioniel aJeKBaTHOe
MOBE/ICHHE YeJIOBeKa B OKPYKalolIeil cpene, BOCTpEOOBAaHHBIE B )KU3HU U B IMPAKTUYECKOU
NeSITENIbHOCTH.

Jns  opraHu3alMd  BHEAYAUTOPHOHW  CaMOCTOSITENIBHOH  paboTHl  CTYJCHTOB,
OBJIQJICBAIOIUX CHEIUATBEHOCTSIMU CIIO €CTECTBEHHO-HAYYHOTO npodumns
npoeCcCHOHATBLHOTO 00pa3oBaHus, NPEICTABICH TNPUMEPHBIA MEpedeHb pedepaToB
(10KJ1a/10B), UHIMBUYaIbHBIX IPOEKTOB.

B mporecce n3ydeHuss XuMun BaXHO (JOPMUPOBATh HHOOPMAITHOHHYIO KOMIETEHTHOCTb
oOyyaromuxcs. IloaToMy mpu OpraHu3anul CaMOCTOATENBHON pabOThl aKIEHTHUPYETCS
BHUMaHHE OOYYaIOLINXCS Ha MOWMCKEe MH(OpMaIuu B CpelcTBax macc-menua, MHTtepHere,
y4eOHOW ®  CIeUUaIbHOW JIMTEpaType C COOTBETCTBYIOIIUM  OQOPMIICHHEM U
MPEJCTaBICHUEM PE3YJIbTAaTOB.

3. MECTO YUYEBHOMW JUCIHUILIMHBI B YYEFHOM ILJTAHE
B yuebnpix mranax [MIICC3 puciumimHa BXOIUT B COCTaB 00MIE00pa30BaTEIHHOTO

ydeOHoro nukmna. Dopmupyercs B COCTaBe IUCIHMIUIMH MO BBIOOPY M3 00s3aTENbHBIX
IIpeIMETHBIX 00nacTel.

O0beM yueOHOM TUCHUIIMHBI U BUABI y4eOHOH padoThI

O0BbeM yacoB/

Bup yueOHo# padoThI
3a4Y€THBIX €]l

MakcumanbHasi yueOHasi HAarpy3Ka (Bcero) 348/9,67

O0si3aTesibHASI Ay IUTOPHASE YUeOHAs1 HATPY3Ka (BCero) 232/6,44

B TOM HHUCJIC:

Ja00paTOpHBIE 3aHITUS -

IMPAKTUYCCKHUC 3aHATHA

CamocrosiTenbHas paboTa 116

HroroBas arrecramus B popme auddepeHmpoBaHHOro 3a4eTa B 1 1 dK3ameHa
BO 2 ceMecTpe

4. PE3YJIbTATBHI OCBOEHUSI YYEBHOM JUCIIUITLINHBI
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OcBoeHue coniep:kaHus yaeOHOW TUCTIUILTUHBI «(DU3UKA U €CTECTBO3HAHMEY,
obecrnieunBaeT JOCTHKECHHE CTYICHTAMU CIEAYIOMUX Pe3yabTaTOB:
Pa3nen ®duzuka

* JIUYHOCMHBIX:

— JI1 49yBCTBO TOPAOCTH U YBaXKEHHSI K UCTOPHUH U JOCTHIKECHHUSIM OTCUSCTBCHHOMN
¢bu3ndyeckol Hayku; (GU3UYECKH TPAaMOTHOE IOBEJCHHE B MpodeccHoHaIbHON
JESITeIbHOCTH OBITY ITPU OOPAIEHUH C MPUOOPAMH B YCTPOHCTBAMHU;

— JI2 TOTOBHOCTH K MPOJIOIKCHHUIO 00Pa30BaHUs U TOBBIMICHUS KBUTH(QUKAIINH B
n30paHHO MPOdeCcCHOHATLHON JESITEIbHOCTH M O0OBEKTUBHOE OCO3HAHHME POJIH
(bu3NYECKUX KOMIIETCHIIUH B 3TOM;

— JI3 ymeHuEe UCMOJIb30BaTh JOCTHXKCHHSI COBPEMEHHOW (DHU3UYECKON HAyKU U
(U3UYECKUX TEXHOJOTUU ISl TMOBBIIICHUS COOCTBEHHOTO HWHTEIICKTYaIBHOTO
pa3BUTHUS B BRIOpaHHOU MPOGeCcCHOHAIBHON JeSTETHbHOCTH;

— JI4 ymeHHE CcaMOCTOSTENhHO JO0OBIBATH HOBBIC IS ceOsl (U3MUYECKUE 3HAHUSA,
UCIOJIB3YS IS 3TOT'O JIOCTYITHBIE HUCTOYHUKH HH(POPMAIUH;

— JI5 yMmeHme BBICTpaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMaHJIE IO
PEIICHUIO O0IUX 3a/1ay;

— JI6 ymeHme ympaBisATh CBOCH TO3HABATEIBHOW JIEATEITBHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'O MHTEJICKTYaJIbHOTO PA3BUTHS,

* MemanpeoMemHuplx:

— M1 wucnonb3oBaHHE pPA3IUYHBIX BHJIOB I[MO3HABATEIBHOW NEATENBHOCTHU IS
pemeHuss (GU3UYECKUX 3a7ad, NPUMCHEHHE OCHOBHBIX METOJOB ITO3HAHHS
(mabironeHus, ONUCAHUSA, W3MEPEHUs, OHKCIEPUMEHTA) [Jd H3YYSHUS
Pa3JIMYHBIX CTOPOH OKPY KAIOUIEH 1€MCTBUTEIBHOCTH;

- M2 wucnonb3oBaHWE OCHOBHBIX MHTEJIEKTYaJIbHBIX OIEpalMii: MOCTAHOBKH
3agaud, (opMmynupoBaHUs THIOTE3, aHajlW3a U CHHTE3a, CpPaBHEHWUS,
0000IIeHUs, CHCTEMAaTU3alli{, BBISIBICHUS MPUYUHHO-CICIACTBCHHBIX CBSI3EH,
MOKMCKAa aHAJIOTOB, (hOPMYITUPOBAHUS BBIBOJOB JJI M3YUEHUS PA3IUYHBIX CTOPOH
¢dbuznueckux OOBEKTOB, SBIEGHUW U TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOJIMMOCTh CTANIKUBAaThCA B MpodeccnoHansHoi chepe;

- M3 ymMmeHue reHepupoBaTh UJEU U ONPEALISITh CPEeACTBA, HEOOXOAUMbIE IS UX
peanuzanuu;

— M4 yMeHHEe HCTONB30BaTh Pa3IMYHbIE UCTOYHHUKHU JUIS TIOTYyYeHHS PU3MICCKON
nH(pOpMaIuu, OIICHUBATh €€ JOCTOBEPHOCTH;

— MS5 ymeHmne aHanu3upoBaTh U MPEACTABIATh HH(POPMAIIHIO B pa3IUYHBIX BUAAX;

- M6 ymeHnne myOJMYHO TPEACTABIATh PE3YyIbTAaThl COOCTBEHHOTO HMCCIICIOBAHMUS,
BECTH JTMUCKYCCHH, JIOCTYITHO M TapMOHUYHO cCOueTas cojepx aHue u (Hopmbl
MpecTaBiIsieMoil HHpopMalny;

* npeomMemmuulx:

— 111 copMupoBaHHOCTH MPEACTABICHUI O POJIK U MecTe (PU3HKU B COBPEMEHHOI
HAay4YHOU KapTHHE MHUpA; MOHMMaHWEe (PU3MYECKOM CYIIHOCTH HaOII0/aeMbIX BO
Bcenennoit  sBneHuit, ponu Qusuku B (QOPMUPOBAHUU Kpyrozopa U
(GyHKIMOHATBLHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl PEIIeHHs MPAKTUIECKUX 3aj1ay;

- 112 BJIaJICHUE OCHOBOIIOJIAralOIINMHU (buzmyecKkuMmu MOHATHSIMH,
3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE UCIIOJIb30BaHUE
(bu3nYeCcKoi TEPMUHOJIOTUUNA CUMBOJIMKH;

—I1I3 BnajgeHWe OCHOBHBIMH METOJAaMHU HAy4YHOTO TO3HAHMS, HCIOJb3YyEMBIMU B
(u3uke :HAOIIOEHUEM, OITMCAHNEM, U3MEPEHHUEM, DKCIIEPHMECHTOM;

- T4 ymenus oOpabGaTpiBaTh pe3yJlbTaThl HU3MEPEHUM, OOHAPYXKUBATH
3aBHCUMOCTh MEXIYy (U3UUYECKUMH BEIUYMHAMH, OOBICHSATH IMOJYy4YCHHBIE
pe3yJbTaThl U JI€JaTh BHIBOBI,

— I15 chopMupoBaHHOCTH YMEHUS pemiaTh GU3NIECKUE 3a0a4H;

— 116 chopMUPOBAHHOCTH YMEHHS NPUMEHSTH IMOJYYCHHBIC 3HAHHUS IS
OOBSICHEHUs  YCIOBUH TpOTeKaHWs] (DU3MUECKUX SABIECHHH B  MPHUPOJIE,
npodeccuoHanbHON chepen IS MPUHATHS TMPAKTUYECKUX PEIICHUH B
IIOBCEIHECBHOM KU3HH,

- II7 chopmupoBaHHOCTH COOCTBEHHOM ITO3MIIMH TI0 OTHOIICHHWIO K (DH3WUECKOM
nH(pOpManK, OTydaeMOn U3 Pa3HBIX HUCTOYHUKOB.

"@u3uka'" (yriayoJeHHbI YPOBeHb) - TPeOOBAHMA K NPEIMETHBIM pPe3yJibTaTaM

OCBOCHHMSI YIJIYOJIEHHOr0 Kypca (HU3MKHM [JO0JKHBI BKJIKYATH TpPe0OBaHHA K
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pe3yJibTaTaM OCBOeHHs1 0230BOr0 Kypca U I0NOJHUTEIbHO OTPaKaTh:

1) chopMupOBaHHOCTh CHCTEMBI 3HAHHK 00 OOMMX (DU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpPHUAX, NPEACTABICHUN O ACHCTBUM BO BceneHHON (QHU3MUECKUX 3aKOHOB,
OTKPBITBIX B 36MHBIX YCIIOBUSX;

2) chOpMHUPOBAHHOCTb YMEHHS HCCIENOBaThb M aHAIM3HPOBATH pPa3zHOOOpa3HbIE
¢usnyeckue SABICHUA U CBOWCTBA OOBEKTOB, OOBACHATH MNPUHLUIBI PAOOTBl U
XapaKTePUCTHKH TMPHOOPOB U YCTPOMCTB, OOBSICHATH CBSA3b OCHOBHBIX KOCMHYECKHX
00BEKTOB C re0(pU3NYECKUMU SIBICHUSAMY;

3) BiafieHHE YMEHUSMHU BBIABUTraTh TMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX
Gu3n4eckux 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh MX HKCIEPUMEHTAIbHBIMU
cpeactBamu, (popMynupys 1eIb UCCIEOBAHUS;

4) BnasieHre METOJaMH CaMOCTOSATENIBHOTO INIAHUPOBAHUS M MPOBENCHUS (PU3NUECKUX
HKCHEPUMEHTOB, ONHCAHUS M aHalM3a T[OJIyYCHHOH H3MEpUTENbHON HWH(POpMaLuy,
OIIpeJIeJIEHUs IOCTOBEPHOCTH MOJIyY€HHOI'O PE3yJIbTaTa;

5) chopMUPOBAaHHOCTH yMEHHUI MPOrHO3UPOBATh, AHAJIM3UPOBATH M OLICHUBATH
MOCJIEJICTBUSL OBITOBOM M NPOM3BOJACTBEHHOM J[EATEIILHOCTU 4YEJIOBEKA, CBA3AHHOM C
(bU3NIECKUMU TPOLIECCAMH, C TMTO3UIMHA HKOJIOTHIECKON Oe30MacHOCTH.

Paznean XUMUS

* IUYHOCHHDBIX.

1.  d4yBCTBO TOpPIOCTM M YBAXKEHUS K HUCTOPUM M JOCTH)KEHUSIM OTEYECTBEHHOM
XUMAYECKOH HayKd; XHMHYECKH TPaMOTHOE IIOBEIEHHE B TNPO(PECCHOHATBHOM
JESITeTbHOCTH M B OBITY TIPU OOpalleHNH C XMMUYECKUMH BEUIECTBAMH, MaTepHaIaMy |
IIpOLECCaMH;

2. TOTOBHOCTb K MPOJODKEHHIO O0pa3oBaHMsl W TIOBBIIICHUS KBATU(PHUKALMU B
n30paHHONW TPO(ECCHOHANBHONW JEATEIBHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
XUMHUYECKUX KOMIIETEHLIUN B 3TOM;

3. yYMEHHME HCHOJb30BaTh JOCTH)KEHUS COBPEMEHHOH XMMHUYECKOH HayKu U
XMMHUYECKUX TE€XHOJIOTUH AJIs MOBBIIEHUSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS
B BBIOpaHHOW MpodecCHOHATBHON e TeTbHOCTH;

4.  memanpeomemHbIX:

1.  wucnonp30BaHME PA3IMYHBIX BHUJOB IO3HABATEILHOW JCATEIBHOCTH M OCHOBHBIX
MHTEIUICKTYaJIbHBIX OTiepaliuii (MOCTAaHOBKHU 3a7auu, (GOpMyIUpOBaHUSI TUIIOTE3, aHAIHM3a
W CHUHTE3a, CpaBHEHUs, OO0OOINEHUS, CHCTEMAaTU3allMH, BBIABICHUS TMPUYUHHO-
CIIC/ICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (DOPMYJIUPOBAHHS BBIBOJOB) ISl PEIICHHS
MOCTABJICHHOW 3aJlaud, TPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHMs (HAOIOICHUS,
HAay4YHOIr'O BKCHCpI/IMCHTa) AJId U3YYCHUS Pa3JINYHBIX CTOPOH XUMHYCCKUX 00BEKTOB U

MpOIECCOB, C  KOTOPBIMH  BO3HUKaeT  HEOOXOAMMOCTb  CTAalKUBaThCS B
npodeccuonanbHoOM chepe;
2.  HCIOJB30BaHME PA3JIMYHBIX UCTOUHUKOB /IS MOTyYSHHs] XUMHUECKOW HH(POpMaLIUHY,

YMEHHE OICHUTh €€ JOCTOBEPHOCTh JMJISi JOCTIIKEHHUS XOPOIIUX pe3yiIbTaTOB B
npogeccuoHanbHOU cdepe;

* npeOMemHnbix:

1.  chopMupoBaHHOCTH TPEACTABICHHN O MECT€ XHMHUHM B COBPEMEHHOW HAay4YHOU
KapTUHE MHpa; T[OHUMAaHHE PpOJIU XUMUU B (opMHpOBaHMM Kpyrozopa U
(YHKITMOHATFHOM TPaMOTHOCTH YeJIOBEKa JIJISl pElIeHHsI MPAKTUYECKUX 3a/1aY;

2.  BJAJICHWE OCHOBOITOJIATAOIIMMH XUMUYCCKUMU TTOHITHIMHE, TCOPHIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE II0Jb30BAHME XHMMHYECKOM TEPMHHOJOTHEH W
CHMBOJIUKOM;

3. BIaJCHHE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHHS, MUCIIOJIb3YEeMBIMH B XUMUU:
HaOJII0/IEHUEM, OIHMCAaHUEM, H3MEPEHHEM, HKCIIEPUMEHTOM; yMEHHE o00padaThiBaTh,
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OOBSCHITH PE3yJIbTaThl IMPOBEICHHBIX OIMBITOB W JENaTh BBIBOJBI, TOTOBHOCTH U
CIIOCOOHOCTh MPUMEHSTH METO/IbI IO3HAHUS MIPH PEIICHUH TPAKTHYSCKUX 3372y,
4. chOpMHUPOBAHHOCTH YMCHHUS J]aBATh KOJHMUYCCTBEHHBIC OIICHKU U MPOU3BOIUTH PacyeThl
[0 XUMHYECKHM (OpMYJIaM U YPaBHEHHUSIM;
5. BhaseHWE TPaBUIAMH TEXHUKH OE30MACHOCTH IMPH KCIOJb30BAHMH XHUMHUCCKUX
BEIIIECTB;
6. cPopMHUPOBAaHHOCTH COOCTBEHHOW TMO3HMIMK IO OTHOUICHHID K XHMHUYECKOU
nHGOPMAIIHH, TTIOTYy4aeMON U3 Pa3HbIX HCTOUHUKOB.

Pazpea BUOJIOT'US

JINYHOCTHBIX:

JI1 - chopMHPOBAHHOCTH YYBCTBA FOPIOCTU U YBAXKEHUS K UICTOPUU U JOCTHKEHHSIM
OTEUYECTBEH-HOM OMOJIOrMUYECKOI HaYKHU; IPEICTABICHMS O LIEJIOCTHON €CTECTBEHHO-
HAy4YHOW KapTUHE MUPA;

JI2 - noHuMaHue B3aUMOCBSI3U U B3aMO3aBUCHMOCTH €CTECTBEHHBIX HAYK, UX BIUSHUS Ha
OKPY>KAIOIIYIO CPey, SdKOHOMHUYECKYH0, TEXHOJOTUYECKYIO, COLIMAIIBHYIO U 3TUYECKYIO
cepsl AeITETBHOCTH YETI0BEKa;

JI3 - ciocoGHOCTh MCII0JIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE
MHUpa B 00pazoBaTeIbHON 1 MPO(ECCHOHATLHON ICATEIIEHOCTH; BO3MOKHOCTH
MHGOPMALMOHHOM cpelibl Ui o0ecTeYeHns: IPOAYKTUBHOIO CaMO00pa30BaHMs;

JI4 - BnafgeHue KyJIbTYpOU MBIIIUICHUS, CHOCOOHOCTh K 0000IIEHHIO, aHAJIU3Y, BOCIIPUSITHIO
nHbopMaluu B 00JIaCTH €CTECTBEHHbBIX HayK, IIOCTAHOBKE 1€/ U BBIOOpY IyTel ee
JOCTHXKEHHS B POPECCHOHANTBHOM cdepe;

JIS - cnocoGHOCTh pyKOBOACTBOBATHCS B CBOEH J1€ATEIbHOCTH COBPEMEHHBIMU
MIPUHLMIIAMU TOJIEPAHTHOCTHU, AUAJIOTa U COTPYAHUUYECTBA; TOTOBHOCTh K B3aUMOJIEHCTBUIO
C KoJuleraMmu, paboTe B KOJIJIEKTHBE;

JI6 - rOTOBHOCTbH UCII0JIb30BATh OCHOBHBIE METO/IbI 3AIUTHI OT BO3MOKHBIX [TOCIIEACTBHUM
aBapuil, KaTacTpod, CTUXUIHHBIX Oe/ICTBUIA;

JI7 - obnaganne HaBbIKaMU O€30MacHOM padOThI BO BpeMsl IPOEKTHO-NUCCIIEI0BATENBCKON 1
HKCHEPUMEHTATIBHOMN IeATEIbHOCTH, IPU HCIIOJIb30BaHUU J1a00PaTOPHOro 000py10BAHNUS;
JI8 - cr1iocoOHOCTh MCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKON
JeSITeTbHOCTH U TMIOBCETHEBHOMN JKU3HHU JJIsl COOIOACHUS Mep NPOPUIAKTUKU OTPaBJICHUH,
BUPYCHBIX U APYTUX 3a00JIEBaHUN, CTPECCOB, BPEHBIX MPUBbIUEK (KYPEHHUS, aIKOTOJIN3MA,
HapKOMaHMM); PaBWJI OBEJICHNS B IPUPOAHOIL cpee;

JI9 - roTOBHOCTb K OKa3aHHIO MEPBOI MOMOILY MTPU TpaBMax, IPOCTYJHBIX U IPYTHX
3a00JIeBaHUAX, OTPABJICHUSIX MHUILEBBIMU MPOYKTAMHU.

MeranpeamMeTHbIX:

M1 - oco3HaHue cOlMaIbHON 3HAYMMOCTH CBOEH Ipodeccuu/crnennaibHOCTH, 001aaHne
MOTHBAIIMEH K OCYLIECTBICHUIO NPO(PECCHOHAIBHON 1€ATEIbHOCTH;

M2 - noBbIIIEHNE UHTEIJIEKTYAILHOTO YPOBHS B ITPOIECCE U3yUEHUs OMOIOTHYECKUX
SIBJIGHUH; BBIIAIOIIUXCS JOCTHKEHUI OMOJIOTHH, BOLIEAIINX B 00I1I€YETIOBEUECKYIO
KYJbTYPY; CIOXHBIX Y IPOTUBOPEUUBBIX ITyTEN PA3BUTUS COBPEMEHHBIX HAYUHBIX
B3TJIS70B, UEH, TEOpUi, KOHLENIUH, THIoTe3 (0 CYIIHOCTH U MPOUCXOXKACHUN KU3HHU,
YeJI0BEKa) B X0J1€ pabOTHI C pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUY;

M3 - ciocoOHOCTH OPraHU30BbIBaTh COTPYAHUYECTBO €MHOMBIIIJIEHHUKOB, B TOM YHUCIIE C
HCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

M4 - cnocoOHOCTh MOHUMATh MPUHIUIIBI YCTOMYMBOCTH U MPOTYKTUBHOCTH KUBOM
IPUPOJIBI, IIYTH €€ U3MEHEHUS 1101 BIMSIHUEM aHTPOIOTeHHBIX (PaKTOPOB, CIIOCOOHOCTH K
CHUCTEMHOMY aHaJIM3y INI00ATbHBIX HKOJIOTUYECKUX MPOOIEM, BOPOCOB COCTOSHUS
OKpY>KaIoIlel Cpebl ¥ PALlMOHAIBHOIO UCIIOIb30BaHUS IPUPOIHBIX PECYPCOB;
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M5 - ymMmeHue 000CHOBBIBATH MECTO U POJIb OMOJIOTUYECKHIX 3HAHUN B IPAKTHUECKOM
JESATEeILHOCTH JIIO/ICH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONIPEETSATh KUBbIE OOBEKTHI B
MIPUPO/IC; MPOBOJUTH HAOIIIOICHHUS 32 YKOCHCTEMAaMHU C IENbI0 UX OMUCAHUS U BBISIBICHUS
€CTECTBEHHBIX M aHTPOTIOTEHHBIX U3MEHEHUI; HaXOIUTh U aHAJTU3UPOBATh HH(OPMAITHIO O
JKMBEIX 00BbEKTaX;

M6 - crtocoOHOCTh MPUMEHSATH OMOJIOTHYECKUE U KOJIOTMYECKUE 3HAHUS IS aHATM3a
MIPUKJIAIHBIX TIPOOJIEM XO3SICTBEHHOM JIeATEIHbHOCTH;

M7 - cnocoOHOCTh K CAMOCTOATEIILHOMY IMPOBEICHUIO UCCIICIOBAHNM, TTOCTAHOBKE
€CTECTBEHHO-HAYYHOTO DKCIIEPUMEHTA, UCTIOIB30BAaHIIO HH(POPMAITMOHHBIX TEXHOIOTHIA
JUTS peIIeHUsT HAYYHBIX U POo(eCcCHOHAIbHBIX 3a/1a4;

M8 - cnocoOHOCTB K OLIEHKE 3TUYECKUX ACHEKTOB HEKOTOPHIX MCCIEIOBAHUN B 00IacTh
OMOTEXHOJIOTHH (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OTLIOIOTBOPEHHUE).

3)IpeameTHbIX:

I11 - chopMupOBaHHOCTH MPEJCTABICHUH O POJIM U MecTe OMOJIOTUH B COBPEMEHHOM
HAYYHOH Kap-THHE MHpPA; IOHUMaHUE PO OMoJoruy B (GOPMUPOBAHUN KPYT030pa U
(YHKIMOHATIBHOM IPAMOTHOCTH JJIs1 PELICHUS IPAKTUUECKUX 3a/1a4;

12 - BnasieHne OCHOBOMNOIAraIOUMMU MOHATUSAMU U NMPEACTABICHUSMU O KUBOU MPUPOJIE,
€e YPOBHEBOM OpraHu3alMy U 3BOJIIOLIMH; YBEPEHHOE MOJIb30BaHNE ONOJIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

13 - BnazeHne OCHOBHBIMM METO/IaMU HAyYHOTO IT03HAHUS, UCIIOJIb3yEMbIMU IIPU
OMOJIOTUYECKHUX MCCIIEIOBAHUSIX KHUBBIX OOBEKTOB M SKOCHCTEM: OITMCAHNEM, U3MEPEHUEM,
IIPOBE/ICHUEM HaOJI0JICHUH; BBISBICHUE U OLIEHKA aHTPOIOI'€HHBIX U3MEHEHUH B IPUPO/IE;
14 - chopMupoBaHHOCTH YMEHUN OOBSICHATH PE3yJITAThl OMOJIOTHYECKUX IKCTIEPUMEHTOB,
pelaTh 31eMeHTapHble OMOIOTHYECKUE 3a/1a4H;

I15 - chopMupoBaHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOILEHHUIO K OMOJIOrHYECKON
nH(OPMAIINH, TTOTY4aeMON U3 Pa3HBIX HCTOYHUKOB, TTI00AIEHBIM YKOJIOTHUYECKUM
pobjaemMaM U IMyTSIM UX PEeLLCHHUS.

Pa3zgen DKOJOT'US

* IMYHOCTHBIX:

JI1-ycToitunBbIit THTEpEC K UCTOPUU M JOCTHIKEHUSM B 00JIaCTH IKOJIOTUH;

JI2-roTOBHOCTH K MPOJOKEHUIO 00pa30BaHus, OBBIIIEHUIO KBATU(UKALUN B U30paHHOMN
npodeccnoHaNbHOM IeATENbHOCTH, UCIOB3YS OMy4YEeHHBIE YKOJIOTMUECKUE 3HAHUS;

JI3- 00BEeKTUBHOE 0CO3HAHME 3HAYNMOCTH KOMIICTCHIIUHM B 001aCTH DKOJIOTHUH JIJIS
yesjoBeKa U OOIIEeCTBa;

JI4-ymenus npoaHaM3upoBaTh TEXHOTEHHBIE MOCIEACTBUS ISl OKPYKAIOIIEH CPEeIbl,
OBITOBOW M TIPOU3BOCTBEHHOM JE€ATEILHOCTH YETIOBEKA;

JI5- TOTOBHOCTBH CaMOCTOSTEIBLHO TOOBIBAThH HOBEIC JIs Ce0s1 CBEICHUS KOOI HUSCKOM
HaMpPaBIEHHOCTH, UCTIONB3YS JIJISl 3TOTO JAOCTYIHbIE HCTOYHUKH UH(DOPMALINH;

JI6-ymeHue ynpaBiisiTh CBOCH MO3HABATEIBHOM JAEITEIbHOCTHIO, POBOAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOT'O MHTEIIEKTYaTbHOTO PA3BUTHS,

JI7-ymMeHHe BBICTpAauBaTh KOHCTPYKTHBHBIC B3AMMOOTHOIICHHUS B KOMAH/IE TI0 PEIICHUIO
o0mMX 3aga4 B 00JIACTH SKOJIOTHH;

* MeTanpeaMeTHbIX!

MII1- oBnasieHre yMEHUSMU U HaBbIKAMH PA3JIMYHBIX BUIOB ITO3HABATEIBHOMN
JEATEIIbHOCTH JUIsl U3YYEHUS Pa3HBIX CTOPOH OKPYKAIOLIEH Cpeibl;
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MII2-nipuMeHeHre OCHOBHBIX METOIOB TIO3HAHUS (OMHCaHNsI, HAOIIOICHUS,
AKCTIEPUMEHTA) JUTsl MU3YUCHUsI PA3JIMYHBIX MTPOSBICHUIN aHTPOIIOTE€HHOTO BO3JICHCTBUS, C
KOTOPBIMH BO3HHKAET HEOOXOTUMOCTh CTAIKHBATHCS B MPOPECCHOHATBHOMN cdepe;

MII3- yMeHHe onpeaesnsaTh el U 3aJ1a4u JACSITSIIbHOCTH, BRIOMPATh CPEJCTBA UX
JTOCTHKEHHS Ha MPAKTUKE;

MII4-yMeHnue ucnoiab30BaTh pa3IMuHbIe UCTOUYHUKH ISl TOJTYYECHUS CBEICHUI
9KOJIOTUYECKON HAIMIPABICHHOCTH U OLEHUBATh €€ JOCTOBEPHOCTH ISl IOCTUKECHUS
IOCTABJIEHHBIX LIeJIEH U 3a1a4;

* IpeAMEeTHBIX:

I11- copMHUpOBaHHOCTH MPEACTABICHUI 00 HIKOJOTHUECKON KYJIbType KaK yCIOBUU
JOCTUXKEHHS YCTOWYMBOTO (COaIaHCUPOBAHHOT0) Pa3BUTHS OOIIECTBA U IPUPOBDI,
SKOJIOTUYECKHX CBSI35X B CUCTEME «UEJIOBEK—OO0IIECTBO—IIPUPOIAY;

[12- chopMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIJIEHUS ¥ CIIOCOOHOCTH YYUTHIBATH U
OIICHUBATh HYKOJIOTMYECKHUE TIOCIIECICTBHS B Pa3HbIX cepax AesITeNbHOCTH;

[13- BnaseHne yMEHUAMH NPUMEHATh SKOJIOTMYECKUE 3HAHUS B )KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BBHITTOJIHEHHEM TUITMYHBIX COLUAIBHBIX POJICH;

[14- BnafeHne 3HAaHUSMHU SKOJOTUYECKUX UMIIEPATUBOB, TPAXKIAHCKUX IIPAB U
00s13aHHOCTEH B 00JIACTH SHEPTO- H PECYPCOCOCPEKESHHS B HHTEPECaX COXPAHCHUS
OKpY>KaroIlen Cpe/ibl, 310pOBbs U OE30MACHOCTH KU3HU;

I15- chopMHUPOBAHHOCTH JIMYHOCTHOTO OTHOIIEHUS K IKOJIOTUYCCKUM IICHHOCTSIM,
MOpPaJIbHOW OTBETCTBEHHOCTH 3a SKOJIOTUUYECKHE MOCIIEACTBUS CBOUX JIEUCTBUI B
OKpY>Karolleu cpele;

I16 - chopMUPOBAHHOCTH CIIOCOOHOCTH K BBITOJHEHUIO IPOEKTOB IKOJIOTUIECKH
OPUEHTUPOBAHHON COLMAIIBHOMN JAESATEIbHOCTH, CBSI3AHHBIX C 3KOJIOTMYECKOU
0€30MMaCHOCTHIO OKPY’KAIOIIEH Cpe/Ibl, 3I0POBHEM JIFOJICH U MOBBIIICHUEM HX
3KOJIOTUYECKOU KYJIbTYpPHI.
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5. COJAEPKAHHUE YUYEBHOM JUCIHHUIIIINHBI
Pa3zgen ®du3zuka

BBenenue

®usuka — GyHIaMEHTaIbHAsI HayKa O IIPUPOJIC.

EcrecTBeHHO-HAY4YHBIA METO/ MMO3HAHMSI, €T0 BO3MOKHOCTH M T'PAHUIBI IPUMEHUMOCTH.
DKCIIEPUMEHT M TEOPHUs B IPOIECCe MO3HAHUS NpUpPoabl. MoaenupoBanue GU3NUESCKUX
SIBJIEHUW U TIpoIleccoB. Poib sKcnepuMeHTa U TEOPUH B MPOIIECCe MO3HAHUS MPUPOJIBI.
®dusnueckas BenuyuHa. [lorpenmHocTu u3MepeHuil Gu3nYecKux BeIUYnH. OU3NUYECcKue
3aKOHBI. [ paHUIIBI MPUMEHUMOCTH (hU3UUECKUX 3aKOHOB. [ToHsATHE O U3HIECKOI KapTHHE
mupa. 3HadueHue ¢usuku npu ocsoeHuu npodeccuii CIIO u cnenmansuocteii CIIO.

Jlabopamophbie pabomuol

Omnpenenenre IOTHOCTU TBEPAOTO TeJ MPABUILHON (OPMBEI.

1. Mexanuka

Kunemarnka. Mexaanueckoe apmkenue. [lepememenue. I1yrs. Ckopocts. PaBHOMEpHOE
NPSIMOJIMHEHOE BUKEHUE. Y cKkopeHue. PaBHomepeMeHHOe MPSMOJIMHEHHOE JIBUKEHHUE.
CBoOomHOe majienue. /[Brkenue tena, OpOIICHHOTO O/ YIJIOM K TOpU30HTY. PaBHOMEpHOE
JIBUYKEHHUE IO OKPY>KHOCTH.

3akonbl mexanukn Hprorona. Ilepsriit 3akon Hetotona. Cuna. Macca. Ummysbsc. Bro-
poit 3akoH Herotona. OCHOBHOM 3aKOH KJIaCCMYECKOW AUHaMHUKU. TpeTuit 3akoH HbroToHa.
3aKkoH BCEeMHPHOTO TAroTeHus. ['paBuramnmonnoe nose. Cuia tsoxkectu. Bec. CiocoOsr u3-
MepeHus Macchl Tes. CUlbl B MEXaHHUKE.

3akoHbI COXpaHeHHsI B MeXaHHKe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE ABUkKE-
Hue. Pa6ora cunbl. Pabora noteHnuanbubix cuil. MomuocTs. DHeprus. Kunetnueckas

sHeprusa. [loTeHnuanbHas ’Heprus. 3aKOH COXPAHEHHUS MEXaHUYECKOW HHEPTHH.
[IpumeHeHne 3aKOHOB COXPAHEHUS.

Hemoncmpayuu

3aBUCHUMOCTh TPACKTOPHHU OT BBIOOpPA CHUCTEMBI OTCUETA.

Buabsl MeXaHMUECKOTO IBUYKECHUS.

3aBHCUMOCThH YCKOPEHUS T€Jia OT €ro MacChl U CHJIbI, ICHCTBYIOIIEH HA TEJIO.

CrnoxeHue cuil.

PaBeHCTBO U MPOTUBOIOJIOKHOCTh HANIPABJICHUS CUJI ICHCTBUS U TPOTUBOJACUCTBHUS.

3aBUCUMOCTH CUJIBI YIPYTOCTH OT JehOpMaIuH.

Cunbl TpeHuS.

HesecomocTs.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIMATbHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Jlabopamopnule padbomuol

Onpenenenue yCKOpEeHUs IPU paBHOYCKOPEHHOM JIBUKECHUU.

2. OCHOBBI MOJICKYJISIPHOI (PU3UKH H TEPMOIMHAMHUKH

OCHOBBI MOJIEKYJISIPHO-KUHEeTHYeCKOoH Teopun. Uneanbublii ra3. OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. PasMepsl 1 Macca MOJIEKYJI U aTOMOB. bpoyHOBCKOE
newkenue. Huddysus. Cumabl 1 SHEPTUsT MEXMOJIEKYJIIPHOTO B3auMoaeicTBus. CtpoeHue
ra3000pa3HbIX, XXUAKAX U TBEPAbIX Tel. CKOPOCTHU IBHXEHUS MOJEKYT U UX U3MEpPEHHE.
Wneanwvueril ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKOM Teo-
puu ra3oB. Temmeparypa u ee usMepeHue. ['a30Bbie 3aKOHBI. AOCONIOTHBINA HYNb TEMIIE-
parypbl. TepMoaMHamMuuecKas LIKaja TEMIIEpATypbl. Y PaBHEHUE COCTOSIHUS WJI€AIIbHOTO
raza. MomusgpHas razoBas IIOCTOSIHHAS.

OcHoBbI TepMOAUHAMHMKH. OCHOBHBIE MOHATUS U ONpeAeseHus. BHyTpeHHss sHeprus
cucTeMbl. BHYTpeHHss Heprus uaeansHoro ra3a. Pabora u TemnoTa kak (GopMbI Iieperadyn
9Hepruu. TemmoeMKOCTh. Y IeNbHas TeIUIOEMKOCTh. Y paBHEHHUE TerioBoro Oananca. [lepBoe
HayJaJio TepMOJUHAMUKHU. AmrabaTHbIi miporiecc. [IpuHIAN KeiCTBUS TEIIOBOW MAIWHBI.
KII/ TenoBoro auratens. Bropoe Hayano tepMoauHaMUKU. TepMoauHaMUYecKas mKaia
TeMneparyp. XoJ0auJIbHble MalUHbIL. TerioBeie ABurareiau. OXxpaHa npupobl.
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CaoiicTBa mapoB. Vcnapenue u KoHJeHcanus. HacklmeHHbIi map u ero cBoiictBa. AG-
COJIIOTHAsI U OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh
TeMIepaTypsl KATIEHUs OT JaBiieHus. [leperpersiii map U ero UCIoJIb30BaHUE B TEXHUKE.

CaoiicTBa KHAKOCTel. XapaKTepUCTUKA JKUIKOTO COCTOSHHMS BelecTBa. [loBepXHOCT-
HBIA CJIOW KUJAKOCTH. DHEPrusi HOBEPXHOCTHOTO CJIOA. SIBJIICHUS HAa TPAHUIIE KUAKOCTH C
TBEPABIM TeaoM. KanuisipHble sBICHUS.

CaoiicTBa TBepAbIX TeJl. XapaKTepUCTHUKA TBEPJOTO COCTOSIHUS BEILECTBA. YTIPyrue
CBOMCTBa TBepAbIX Ted. 3akoH ['yka. Mexanuueckue CBOMCTBA TBEpAbIX Ten. TeroBoe
pacimipeHue TBEPABIX Tea U kujakoctei. [lnaBnenue u KpucTaainu3amusi.

Jlemoncmpayuu

JIBukeHrne OPOYHOBCKHUX YACTHIL.

Hubdysus.

W3menenune naBieHus ra3a ¢ K3MEHEHHEM TEMIIePaTyphl IPU OCTOSTHHOM O0beMe.

N3otepmuueckuii 1 n300apHBIN IIPOLIECCHI.

N3MeHeHne BHYTpEHHEH SHEPTUH TeJ IIPU COBEPIICHUH PaOOTHI.

Moaenu TEIOBEIX ABUTATENIEH.

Kunenue Boabl pyU NOHWKEHHOM J1aBJICHUU.

[IcuxpomeTrp u rurpoMeTp.

SIBeHUa MOBEPXHOCTHOTO HATS>)KEHUS U CMauylBaHMS.

Kpucramisl, amopdHbIe BemecTBa, KUIKOKPUCTAIITNISCKUE TETA.

Jlabopamopuwvie pabomot

IIpoBepka 3akona boins-Mapuorra.

N3mepenne abCOMOTHON U OTHOCHTEIIBHOW BIIAXKHOCTH BO3/IyXa.

Onpenenenre Ko3HPUIKEHTA TOBEPXHOCTHOTO HATSKEHUS BOIBI.

Omnpenenenne k03P HUIHCHTA JIMHCHHOTO PACIIUPEHUS TBEPIBIX TEI IPU HATPEBaHUHU.

3. DJIeKTpOAUHAMHUKA

DJekTpuYecKoe moJie. DJICKTPUUECCKUE 3apsabl. 3aKOH COXpaHEHU 3apsija. 3aKOH
Kynona. Dnekrpudeckoe noiie. HanpsskeHHOCTH 3iieKkTprudeckoro mnoist. [lpuniun cymnep-
nmo3unuu mosieii. Pabora cuir anekrpocrarndeckoro mous. Ilorenmuman. PasHocts moteH-
1IMAJI0B. DKBUIIOTEHIIMAIbHBIEC TTOBEPXHOCTU. CBSI3b MEX]y HANPSIYKEHHOCTHIO M PA3HOCTHIO
MOTEHIIUATIOB JIEKTPUUECKOTO ToJis. [{udnexkTpuku B snekTpuueckom mnodje. [omspuzarus
nuanekTpukoB. [IpoBonHuku B anekTpuueckoM mnoje. Konaencatopsl. CoenHEeHNE KOH-
JIeHCATOPOB B OaTapero. JHeprus 3apsHDKEHHOTO KOHJEHCATOpa. JHEPTHsl AIEKTPHIECKOTO
oJIsl.

3aKoHBI MOCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOAUMBIE JIJIsl BOBHUKHOBEHHUS M TIOJ/IepIKa-
HUSL 3JIEKTpUYECKOro Toka. Cuia ToKa U IJIOTHOCTh TOKa. 3akoH OMa JuIsl yyacTKa Lenu
6e3 DJIC. 3aBUCHUMOCTh AIEKTPUUYECKOTO COMPOTHUBJICHUSI OT Marepuana, IJIUHBI U IJI0-
aJay MOMEePEeYHOr0 CeYEHUs NMPOBOAHUKA. 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKOB OT TeMIIEpaTyphbl. DIEKTPOABMKYIIAs CUJIa HCTOYHUKA TOKa. 3akoH Oma
utst mostHOU 1ienu. CoenrHeHne MPOBOAHUKOB. COEIMHEHHE MCTOYHUKOB DJICKTPUUECKOM
sHepruu B Oarapero. 3akoH Jxoyns—IJlenna. Pabora 1 MOIIHOCTH 3JEKTPUUECKOTO TOKA.
TemnoBoe nelcTBHE TOKA.

DJIEKTPUUYECKH TOK B MOJynpoBOAHUKAX. COOCTBEHHAs MTPOBOAMMOCTD TMOIYIPOBO/I-
HUKOB. [TomynmpoBOHUKOBEIE TPUOOPHI.

MarnauTHoe noJie. Bektop MHAYKIIMKM MarHuTHOrO 1oJisd. J{edicTBUEe MarHUTHOTO TOJIs Ha
MPSMOJIMHEUHBIM MPOBOJHUK C TOKOM. 3aKOoH AMrepa. BzaumoneiictBue TokoB. MarHur-
HBI ToTOK. PaboTa mo nepemenieHnio MpoOBOIHMKA C TOKOM B MarHUTHOM mose. JleficTBue
MarHuTHOTO MOJs Ha ABWxKymuica 3apsaa. Cuna Jlopenua. OnpeneneHue yAenabHOTO 3a-
psana. YCKOpUTENU 3apsiKEHHBIX YaCTHLI.

JIeKTPOMArHUTHAsI HHAYKIUA. DJIEKTPOMarHuTHasi UHIyKUUs. BuxpeBoe anekrpuue-
ckoe mosie. CaMOMHIYKIMsI. DHEPTHS MATHUTHOT'O TIOJIS.

Jemoncmpayuu

BzaumopeicTBre 3apsSKEHHBIX TEI.
[TpoBOAHUKHU B 3JIEKTPUUECKOM TOJIE.
JIM3EKTPUKHU B DIIEKTPUYECKOM TOJIE.
Konnencaropsi.
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TennoBoe JEUCTBUE IEKTPUUECKOTO TOKA.

CoOcTBeHHAs M PUMECHAS MPOBOJUMOCTD MOJYIIPOBOJIHUKOB.

IlonynpoBOAHUKOBBINA TUO.

Tpanszucrop.

OneIT OpcTeaa.

B3aumoeiicTBrE MPOBOHUKOB ¢ TOKAMH.

OTKJIOHEHHUE AJEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

DNeKTPOABUTATEb.

DNEeKTPOU3MEPUTETHHBIC TPUOOPHI.

DJIEKTpOMAarHuTHAsT HHIYKIIHS.

Onbiter ®apanes.

3aBucumocth DJ[C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUsSI CUJIBI TOKA U UHIYK THB-
HOCTH IIPOBOJTHUKA.

Pabora snekTporeneparopa.

Tpauchopmarop.

Jdabopamopnsie pabomut

HN3yuenue nenei mocCTOSSHHOTO TOKA.

OmnpeneneHue yaeabHOTO COMPOTUBRIICHUS IIPOBOIHUKA.

Omnpenenenne 3JIC 1 BHYTpEHHET0 CONPOTUBIICHHUS HCTOUYHNKA HAIIPSKCHHS.

HccnenoBanye 3aBUCUMOCTH MOIITHOCTH, MTOTPEOIAEMOM JIaMIIO#, OT HANIPSDKCHHS Ha

ee 3aKnMax.

4. Koj1e0anus M BOJHBI

Mexanudeckue kojedanusi. KonebarensHoe nemwxkenue. ['apMoHndeckue KoneOaHus.
CBobonHble MexaHudyeckue kosnebanus. JInHeilHpie MexaHUUeCcKUe KojeOaTeabHble CH-
ctembl. [IpeBparenre sHEpruu nNpu KojedarenbHOM IBHKeHUU. CBOOOAHBIE 3aTyXalOUIHe
MeXaHuueckue koyiebanus. BoiHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHus.

Yupyrue BoJiHbI. [loniepeynbie U NpO0IbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI. Y paB-
HEHHE TUIOCKOW Oerymiedt BomHbl. MHTepdhepennus BoH. [loHsTHE 0 Mudpakiuy BOJH.
3BYKOBBI€ BOJIHBI. YJIBTPa3BYK U €0 IPUMEHEHHE.

DJIeKTPOMATHUTHBIE Koje0aHus. CBOOOHBIE 3JIeKTpOMarHuTHeIe kosiebanus. [lpe-
BpalllcHUE DHEPTUU B KOJIEOATEIHHOM KOHTYpE. 3aTyXarollue 3JICKTPOMAarHUuTHBIE KO-
nebanus. ['eHeparop He3aTyXarwIIUX SJIEKTPOMATHUTHBIX KoJeOaHwi. BBIHYXCHHBIC
anekTpuueckue konedanus. [lepemennsiii Tok. I'eHepaTop nmepeMeHHoro Toka. Pabora u
MOIIHOCTh MEepEeMEHHOTO Toka. ['eHepatopsl Toka. TpanchopmaTtopsl. TOkH BBICOKOH
yactoThl. [lonydyenue, nepenada u pacupeaeaeHue 3MEKTPOIHEPTUU.

DJIEKTPOMATHUTHBIE BOJHBI. DIEKTPOMAarHUTHOE TMOJE KaK OCOOBIA BUJI MaTEpHUHU.
DnekTpoMarHuTHeIe BOHBL. Bubpatop I'epria. OTKpeITHIN KoneOaTenbHbIH KOHTYp. M30-
operenue panuo A. C. ITonoBem. [lonsitTue o paguocsssu. [IpumeHeHne 3MeKTPOMArHmr -
HBIX BOJIH.

Jlemoncmpauyuu

CBoOOHBIC M BBIHYKJICHHBIC MEXaHUUECKHE KOJICOaHMS.

Pe3onanc.

OO6pazoBaHue U pacrpoCTpaHEHUE YIIPYTUX BOJIH.

YacToTa KonebaHN U BRICOTA TOHA 3BYKA.

CB0OOIHBIE AJIEKTPOMarHUTHBIC KOJICOaHMS.

OcummiorpaMma IMepeMeHHOro TOKa.

N3nydeHre 1 mpueM 2JIEKTPOMAarHUTHBIX BOJIH.

Pannocssizb.

Jlabopamopnwvie pabomuot

OmnpeneneHrue YCKOPEHUSI CBOOOHOTO TTaJeHUs C TOMOIIBI0 MaTeMaTHYECKOTO
MasTHHKA.M3ydeHHne 3JIeKTPOMArHUTHBIX KOJIEOAHUH C ITOMOIIBIO
ocimyutorpada.

5. OnTuka

IIpupoaa ceera. CKOpOCTh pacpOCTPAHEHUSI CBETA. 3AKOHBI OTPAXKEHUS U MPEIOM-
nenus cseta. [lonHoe orpaxkenue. JIunzel. ['1a3 kak ontuueckas cucrema. OnTudeckue
IPUOOPHI.

BoJsnoBble cBoiicTBa cBera. MHTepdepenius cBeta. KorepeHTHOCTh CBETOBBIX JIyUeH.
WNutepdepenius B TOHKHUX IUIeHKax. Vcmonp3oBaHue WHTEephEpEeHIIMH B Hayke U
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texHuke. Judpaknus cpera. Judpakmus Ha Iend B MapauICIbHBIX  JIydax.
Judpakuuonnas pemerka. [lonstue o romorpaduu. Iloyspu3amus MONEPEYHBIX BOJIH.
[lonspuzanms ceera. Jucnepcus ceera. Buapl cnekTpoB. CriekTpbl uciryckadus. CIeKTpbl
norJyioneHus. YiabTpaduoieToBoe U HHppaKkpacHoe u3iydeHus. PeHTreHoBckue nmyduu. Mx
MPpUPOJIa U CBOMCTBA.

Jemoncmpayuu

3aKOHBI OTPAXKEHUS U MIPEJIIOMJICHUS CBETA.

[TosiHOE BHYTpEHHEE OTpaKEHUE.

Onrudeckue mpudophI.

WNurtepdepennus ceta.

Hudpakmus cera.

[TonydeHue crnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue criekTpa ¢ MOMOIIBIO TU(DPAKITNOHHON PEIIETKH.

Cnektpockor.

Jabopamopnsie pabomut

Onpenenenue nokazaTess NpeJoMIICHUS CTEKJIA.

OrnpeneneHue IJIMHBI CBETOBOM BOJHBI C MOMOIIBIO TU(GPAKIIMOHHOW PEIICTKH.

Habnronenue cnekTpoB ¢ TOMOMIBIO CIIEKTPOCKOTIA.

6. Di1eMeHTBhI KBAHTOBOM (pU3HKHN

KBanToBas ontuka. KBanroBas rumnoresa [Tnanka. @oToHbsl. BHemHui GoTodIeKTpH-
yeckuii 3pdpexr. Buyrpennuii porosaddext. Tumsl GoTo31€MEHTOB.

®du3uka aroma. Pazputue B3I 10B HA CTPOCHUE BEUIECTBA. 3AKOHOMEPHOCTH B aTOM-
HBIX CIEKTpax Bopopona. SnepHas monens atroma. Onbitel J.Pesepdopna. Moaens atoma
Bojopona no H.bopy. KBaHTOBBIE reHEpPaTOPBI.

®du3znka aTOMHOr0 Aapa. EcrecTBeHHas paJu0aKTUBHOCTh. 3aKOH PaJuOAKTUBHOIO pac-
naga. CrnocoObl HAOMIOEHUST U PErUCTpalluu 3apsHKeHHBIX yacTull. Dddekt BaBunoa —
UepenkoBa. Ctpoenue atoMHoOro siapa. Jledext maccol, sHEprHs CBSI3U U YCTOHYUBOCTh
aTOMHBIX sifep. SAnepHbie peakuuu. VICKycCTBEHHas paAuOaKTUBHOCTb. JleeHue TKEIbIX
saaep. Llennas saaepHas peakuus. Ympasisiemas LenHas peakuus. Snepusiii peaktop. [1o-
JIy4EHHE PAJUOAKTUBHBIX U30TOIOB U UX MPUMEHEHUE. bruonornyeckoe AeiCTBUE PasIuo -
AKTUBHBIX U3JYYECHUI. DIeMEHTapHbIC YACTHIIBI.

Jemoncmpayuu

dotorpPexr.

JInHeityaThple CIEKTPbI PA3IUYHBIX BEILIECTB.

IIpumepHbIe TemMbl pedepaToB (I0KJIANA0B),
HHIMBHIYAJbHBIX IPOEKTOB

Anexcannp ['puropbeBud CToNeTOB — pyccKuid (pu3uK.

Anexcannp Crenanoud [lonmoB — pycckuil yaeHsblid, n300peTaTeiab paguo.
AJnbTEepHAaTHBHAS SHEPreTHKA.

Annpe Mapu AMiiep — OCHOBOIIOJIOKHUK 3JIEKTPOANHAMHKH.
ACHHXpPOHHBIN IBUTATENb.

AtomHas dusuka. M3otonsl. [IpuMeHenrne pagnoakTUBHBIX H30TOMOB.
bopuc CemenoBuu SAxo0u — pusuk u u3006peTaTes.

Benuuaiimme oTKpeITUSA GU3UKHU.

Bunabl snexkTpudeckux paspsaoB. DIEKTPHUUSCKUE pa3psabl Ha CIyKOe YeT0BeKa.
lNonorpadus u ee mpuMeHeHNE

Judpakius B HaIICH KU3HU.

Kunkve KpucTasibl.

Urops Bacunbernu KypuaTtoB — Qu3uk, opraHu3aTop aTOMHON HAyKH W TEXHHUKH.
Hcaax Hpl0TOH — co3/1aTeNb KIacCH4eCKON (hH3HUKH.

Hcnonbs3oBanue 31€KTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukanus u XxapakTepUCTUKH SIEMEHTAPHBIX YACTHII.
KoHcTpykiinoHHas: MPOYHOCTH MaTEpHalla U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykuus v BUBI 1a3€pOB.

JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

Jleonapmo na Bunun — y4eHsIit u n300perates.

Maiikn ®apaneii — co3aarens ydeHHs 00 3J€KTPOMarHUTHOM II0JI€.
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Makc Inank.

MeTtoa Me4EHBIX aTOMOB.

Metoapl HAOMIOACHUS U PETUCTPAIIUN PATUOAKTUBHBIX U3ITYYCHHUH M YaCTHIL.
Muxann BacunbeBud JIOMOHOCOB — Y4€HBIN SHIUKIONEAUCT.
Mogenu aroma. OnbiT Pesepdopa.

MonekynapHO-KMHETUYECKask TEOPUS UICATbHBIX Fa30B.

MonHust — ra3oBbIid pa3psig B IPUPOAHBIX YCIOBHUSX.
HanoTtexHomorust — MeXIUCIUIUIMHAPHAS 00J1acTh (pyHIaMEHTaIbHON M MPUKIaL "
HOW HAYKH U TEXHUKHU.

Huxona Tecna: )xu3Hb 1 HEOOBIYAHBIC OTKPBITHSI.

Hunbe Bop — ojiuH M3 co3mareneii COBpeMECHHOM (PU3HKH.
OObsicHeHre GOTOCUHTE3a C TOUKH 3PCHUS (DU3HKH.

Orntuyeckue sIBICHUS B IPUPOJIE.

IlepeMeHHBIN JIEKTPUUYECKUN TOK U €0 IIPUMEHECHUE.

[1azma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

[IpumeneHue siAEpHBIX PEAKTOPOB.

[Tpupona dheppomaraerusma.

[TpoGeMbI 3K0JIOTHH, CBSI3aHHBIC C UCITOJIB30BAHUEM TEIIJIOBBIX MAIITHH.
[IpousBoaCTBO, Nepeaaya U UCIOJIb30BAHUE DJICKTPOIHEPTUH.
PeakTuBHBIC IBUTATEIM U OCHOBBI pabOTHI TETUIOBON MAIIIMHBI.
Penrrenosckue nyun. Uctopust oTkpeiTus. [Ipumenenne
CoBpeMeHHasi CIyTHUKOBAs CBSI3b.

CoBpemeHHas pusznyueckas KapTHHA MUpA.

VYnpTpa3Byk (mojiyuyeHue, CBOMCTBA, IPUMEHEHUE).

YnpaBisieMblil TEPMOSAAEPHBIA CUHTES.

YckopuTenu 3apsKeHHBIX YaCcTHII.

du3uKa U My3bIKa.

dusznyeckre CBOKHCTBa aTMOC(hEPHI.

DOTO3JIEMEHTHI.

dororpdexr. I[Ipumenenue sBienus dhoroddpdekra.

Xanc Kpuctuan DpcTes; — 0CHOBOIMOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
[IIkana 3J1€eKTpOMarHUTHBIX BOJIH.

DKOJOTHYECKHE MTPOOIEMBbI U BO3MOXKHBIC ITYTU UX PEIICHUS.
DNeKTpOHHAs TPOBOJAUMOCTH METAIIIOB. CBEPXIIPOBOIUMOCTb.

Paznea XUMUS
Bsenenune

Hayunbie MeTObI TO3HAHUS BEUIECTB M XMMHUYECKUX sBIeHUH. Ponb skcrepuMeHTa u
TECOpUHU B XHUMHHU. MO)IGJIHpOBaHI/Ie XUMHUYCCKUX IIPOLCCCOB. 3HadueHne XUMHHU npu
ocBoenuu cneruanbHocteil CIIO ectecTBeHHO-HAy4HOTO Mpoduiis npodeccruoHaIbHOTO
oOpazoBaHus.

1 Opranuueckast XuMus
u  OcHoGHble NOHAMUS OP2AHUYECKOU XUMUU U MeOopUs CMPOeHUs OP2AHUYECKUX
COeOUuHeHUll

IIpeamer opranmyeckoit xumuu. [IpupojHBIE, HCKYCCTBEHHBIE U CHUHTETUYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPTaHUYECKUX BEILIECTB C HEOPTraHUYECKUMHM.

BanenTHOCTE. XMMHYECKOE CTPOECHHE KAK MOPSAOK COETMHEHHUS aTOMOB B MOJIEKYJIBI 1O
BAJICHTHOCTH.

Teopusi crpoeHusi opranumyeckux coeguHenuii A.M. bBbyrtiepoBa. OcCHOBHbIE
MIOJIOKEHUs TEOPUHM XMMHYECKOro CcTpoeHus. HM3omepus u usoMmepbl. XHUMHUYECKHUE
(GbopMyIIbl U MOJIETTH MOJIEKYJI B OPTraHHUYECKON XUMUU.

Kaaccupukanus opranmveckux BemiecTB. Kiaccuukanusi BEUIECTB MO CTPOSHHIO
YIJIEPOAHOTO CKeleTa M HaJU4Mi0 (PYHKUHMOHAJIBHBIX Tpymi. ['OMOJOrM U TOMOJIOTHS.
Havana Homenknatypsl [UPAC.

Kuaacenpukanus peakumii B OpraHm4eckoil XuMum. Peakuyu nprucoeguHeHus
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(TuapupoOBaHMs, TaJOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUS, TUApaTaluun). Peakiuu

OTIICTUICHUS (IETHAPUPOBAHMS, IETHAPOTATIOTCHUPOBAHMS, IeTHApaTayn). Peakinu

3amenieHus. Peakuuu nzomepusanuu.

Hemoncmpayuu

Mopenu MOJIEKyYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHHI.

KadectBenHO€ 0OHapy)eHHUE yriaepoja, BOJAOPO/Ia U XJIopa B MOJIEKYJIaX OPTaHHYECKUX
COCJIMHEHUH.

Jlabopamopnuwiit onvim
HzroroBnenune Mozeneii MOJIEKyJl OPraHUYECKUX BEILIECTB.
Pemenue 3amau Ha Haxoxaerue Gopmyn. CocraBieHue Gopmyt.
Ilpogunvuvie u npogheccuonanvro 3nauumvie Inemenmal cooeprcanus. lloustue o
cyOcTpare u peareHre. Peakiiuy OKUCIICHUS U BOCCTAHOBJICHUSI OPTAaHMYECKHUX BEIIECTB.
CpaBHenue kinaccuukay CoeIMHEHNH U Ki1accu(UKaluy peakuii B HEOpraHu4ecKon
Y OPraHUYECKOW XMMHH.

u Yeneso0opoowl u ux npupooHvle UCMOYHUKU

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKUH PN, H30MEpPUSs M HOMEHKJIATypa aJIKaHOB.
XUMHUECKHE CBOMCTBAa aJKaHOB (MeTaHa, 3TaHa): IOpPEHHE, 3aMelLIeHHE, DPa3JIoKEHHE,
neruapupoBanue. lIpuMeHenne alkaHoB Ha OCHOBE CBOWCTB.

AJIKeHbl. OTHIIEH, €ro IoJy4yeHHe (JAeruIpupoBaHUEM »3TaHa, JeNoIMMepH3aluei
noyinaTHIIeHa). ['oMonoruueckuil psii, M30MepHs, HOMEHKJIATypa aJKeHOB. XHWMHUYECKUE
CBOWCTBA ATUJICHA: TOPEHHUE, KaueCTBEHHbIe peakuuu (obecuBeurBaHue OpOMHON BOABI U
pacTBopa MepMaHraHara Kajus), rujapaTtaunus, nojuMepusanus. [IpuMeHneHnue sTuiieHa Ha
OCHOBE CBOWCTB.

Juenbl u kaydyyku. IloHdarne o aueHax Kak yIJeBOJOPOAAaX C ABYMs JBOMHBIMU
cBa3siMu. ComnpspKeHHbIE JUEHbl. XHMMHMUYECKHE CBoWcTBa OyraaueHa-1,3 u wu3onpena:
obecuBeurBaHMe OpOMHOM BOJBl W MoJUMEpU3alus B Kaydykd. HaTypanbHblii u
CUHTETHYECKHE Kayuyku. Pe3una.

AJaxuHbI. AnerwieH. XMMHUYECKHE CBOICTBa aleTHJIEHAa: TOpeHue, oOeclBeUMBaHUE
OpOMHOI BOJIbl, MPUCOETUHEHHUH XJIOpOBOIOpoAa U rujparauus. [IpumeHenue ameruiaeHa
Ha OCHOBE CBOWCTB. MeXKIIaccoBasi N30MEpHs C alIKaIUEHaAMHU.

Apenbl. benszon. Xumuueckue cBoiicTBa Oe€H30i1a: TOpEHHE, pPEaKIMHU 3aMelleHUus
(raoreHupoBaHue, HUTpoBaHue). [I[pumeHeHne GeH301a Ha OCHOBE CBOMCTB.

IIpuponHble HCTOYHMKH YIJ1eBOA0POAOB. [IpupoaHblil ra3: cocTaB, IPUMEHEHHE B

KaueCTBE TOIUIMBA.

Hedtb. CoctaB u nepepadborka Hedtu. [leperonka nedpru. Hedprenpoaykrsr.

Hemoncmpayuu

I'openue meraHa, STHICHA, alleTUIICHA.

OTHolIeHHe MeTaHa, STUJIEHA, alleTUIeHa U OeH30/1a K pacTBOpaM MepMaHraHaTa Kaius
1 OpPOMHOM BOJIE.

[lonydyeHne sTUieHa peakuuel AETUApPATAlMU JTaHOJA, ALETUIEHa — TUAPOJIA30M
KapOuia KaabIusl.

PaznoxkeHne kaydyka @IpH HarpeBaHHM, MWCIBITAHWE TPOAYKTOB pA3JIOXKEHUS Ha
HETPEIEIBbHOCTD.

Komnekmus o6pasuoB HepTn u HedrenmpoaykToB. Kosutekuus «KameHHBIH yronp u
MPOAYKIHSI KOKCOXUMHUYECKOTO TIPONU3BOICTBAY.

Jlabopamopnuvie onvimut
O3HakoMJIEHHE ¢ KOJUIeKIHel 00pa3iioB HeTH U MPOJAYKTOB €€ MepepadOTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIHEH KaydyKoB 1 00pa3liaMu U3Aeuil U3 pe3UHBI.
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Ilpogunvusvie u npogheccuonanvro 3nauumole r1eMeHmMbl COOEPHCAHUA.

[TpaBuno B.B. MapkoBHukoBa. Knaccudukanus 1 Ha3HaueHHE KayqyKOB.

Knaccudukanus u HazHaueHue pe3uH. BynkaHnuzanus kayuyka.

[lonyyenue ameTwieHa NHPOJIM30M MeTaHa M KapOuaHbIM crocobom. Peakius
nojMMepu3auuy BUHWIXJIopuaa. [lonuBuHWIXIOpUA M ero npumeHeHue. Tpumepusanus
alieTuiIeHa B OEH301.

[Tonsitue 06 skcTpakuuu. BocctanoBnenue HUTpoOeH301a B aHWIKMH. ['oMonorunyeckuit
psn apeHos. Tosyous. HurpoBanue Tosyona. Tportun.

OcHoBHbIE HampaBJIeHUS MPOMBILIUICHHOH 1epepadoTKH MPUPOJHOIO rasa.

[TorryTHBIN HEPTSIHOI ra3, ero nepepadoTKa.

[Ipouieccyl TPOMBINUIEHHON mepepadoTku HedTu: KpekuHr, pudopmuHr. OKTaHOBOE
4KC/I0 OEH3MHOB U LIETAHOBOE YKMCJIO IU3EJIBbHOT0 TOILUIMBA.

Kokcoxnmuueckoe Mpou3BOACTBO U €r0 NPOIYKIUS.

u  Kucnopoocooepocawue opeanuieckue coeOuHeHUs

Cnuptel.  [lomyuenue »5rTaHona OpoXEHHMEM TIJIIOKO3bI M THJpaTalued STHIIEHA.
I'mapokcunpHas rpynmna Kak (yHKuoHanbHas. [IOHSATHE O TpeAeNbHBIX OJHOATOMHBIX
cnupTax. XMMHUYECKHE CBOICTBAa 3TaHOJIA: B3aMMOJEHCTBME C HaTpueM, 0Opa3oBaHHE
IIPOCTBIX U CIJIOKHBIX A(UPOB, OKUCIIEHUE B aibjerui. llpuMeHeHnue 3taHosia Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBYS ISl OPraHU3Ma YEJIOBEKA U IPENYIPEKICHUE.

I'manepuH Kak NIpeaCcTaBUTENb MHOIOATOMHBIX CcIMpTOB. KadecTBeHHas peakuusl Ha
MHOT0aTOMHbIE cIUPThI. [IpuMeHenue riumepuHa.

®enon1. Pusnyeckue M XMMHUYECKHE CBOWCTBa (peHosia. BzaumHoe BiIMsSHHME aTOMOB B
MoJieKyJe (eHoNa: B3aUMOACHUCTBUE C TUAPOKCHIOM HATpus W A30THOM KHUCIOTOM.
[Tpumenenue GeHOIa HA OCHOBE CBOMCTB.

Aabaeruabl. ITonartue o6 anpaernjax. AnpAerujaHas rpynna Kak (QyHKIHOHaIbHAs.
@opManperu M €ro  CBOWCTBA: OKHMCIEHME B  COOTBETCTBYIOIIYKD  KHCIIOTY,
BOCCTAaHOBJIEHME B COOTBETCTBYHOIIMM cnupT. [lonmydeHne anpaerngoB OKHUCIEHHEM
COOTBETCTBYIOIIUX cUpTOB. [IpriMenenne popmanbpaernia Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciaorbl. [lonstue o kapOoHOBBIX KucinoTax. KapOokcuibpHas rpymnmna
Kak (yHKIUOHAJIbHAs. ['OMOJOTMYEeCKUIl psii MpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucaoT. [lonydyenne kapOOHOBBIX KHCIOT OKUCIEHHEM ajlbJIerHI0B. XUMHUYECKHE CBOMCTBA
YKCYCHOM KHUCJIOTBI: OOIIME CBOWCTBAa C MUHEPAJbHBIMU KHUCIOTaMU U  PEaKLUs
srepudukanuu. [IpuMeHeHne yKCyCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. Bbicuiue >xupHble
KHMCJIOTBI Ha IPUMEPE NATbMUTUHOBOM M CTEAPUHOBOM.

Caosxuble 3¢pupbl 1 kupbl. [lonydyeHue cioxHbIX 3(UPOB peakiuen sTepuduKaum.
Cnoxnsie 2¢upsl B mpupone, ux 3HaueHue. [IpruMeHeHHe CIOXHBIX d()DUPOB HAa OCHOBE
CBOMCTB.

XKupsl kak cnoxubie 3¢upsl. Knaccuduxamus xupoB. XUMHUYECKHUE CBOWCTBA KHUPOB:
TUAPOJIN3 U TUIPUPOBAHHUE >KUIKHX JKUPOB. lIpuMeHeHue *XUpOB Ha OCHOBE CBOMWCTB.
Mpbina.

YriaeBoabl. YrieBonbl, MX KJIacCH(PHUKAIMA: MOHOcaxapuabl (TIr0Ko3a, (pyKTO3a),
JrcaxapHibl (caxapo3a) U moymcaxapubl (KpaxMai U HEeJUTio03a).

I'moko3a — BelIecTBO ¢ JBOMCTBEHHOW (yHKIMEH — aibIeruJoCIUpT. XUMHUECKUe
CBOMCTBA TJIIOKO3bI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOWUT,
cniupToBoe OposkeHue. [IpuMeHeHne TIoK03bl Ha OCHOBE CBOMCTB.

3HaueHue YIiIeBOJIOB B JKMBOM MPHUpPOAE M KU3HM 4enoBeka. [loHsTne o peaxuusx
MOJINKOHJACHCAlMM M THApPOJIM3a Ha MpUMEpPE B3aUMOINPEBPAIIECHUN: TIIOKO3a <>
roJMcaxapus.
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Hemoncmpayuu

Oxkucnenue crnupTa B ajJbAeTH.

KauecTBeHubIE PCakMu Ha MHOTOATOMHBIC CIIMPTHI.

PactBopuMocTh peHona B Bozie pu OOBIYHOM TeMIepaType U HarpeBaHUH.

KauecTBeHHBIE peakiiy Ha (heHOIL.

Peakuust cepeOpsiHOrO 3epKalia allbJeTUI0B U IITFOKO3BI.

OxucneHue aabAEeruA0B U TII0KO03bl B KUCIOTY ¢ ToMoLIbio ruapokcuaa meau (11).
KauectBennas peakuus Ha kpaxmai. Komiekmus apupHsix maces.

Jlabopamopnuvie onvimut

PactBopenue rimuepuHa B Boje U B3auMmozeiicTBue ¢ ruapokcuaoM meau (II).

CBOICTBa YKCYCHOW KHCJIOTBI, OOIIIHE CO CBOMCTBAMU MUHEPATbHBIX KHCIIOT.

B3aumoselicTBue riatoKo3bl U caxapo3sbl ¢ ruapokcuaoM meau (11).

KauecTBenHnas peakuus Ha Kpaxmad.

Ilpocpunvuvie u npogheccuonanvno snauumple 31eMeHmMbl COOEPHCAHUA.

MeTunoBslil CIUPT U €r0 UCIOJIB30BAHNE B KAUECTBE XUMHUECKOTO ChIPbsl. TOKCHYHOCTH
METaHoJIa U MpaBUjIa TEXHUKU 0€3011aCHOCTU U paboTe ¢ HUM. DTHIICHIJIUKOJIb U €r0
npuMeHeHne. TOKCHYHOCTh ATHJICHTIIMKOJIS U MTPaBUiIa TEXHUKU 0€30MacHOCTH Ipu paboTe
C HUM.

[Toryuenue deHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MMPOU3BOICTBA U M3 OEH3071a.
[Momukonnencanus popmaibaeruaa ¢ GeHoaoM B GeHoI0POopMaTbAECTHIHYIO CMOTY.
Aueranpaerua. [lonsitue o keToHax Ha npuMepe areToHa. [I[puMeHneHue aleToHa B TEXHUKE
1 IPOMBILLIEHHOCTH.

Mmuoroo6pasue KapOOHOBBIX KHUCIOT (IABEJIEBOM KHUCIOTHl Kak JIByXOCHOBHOM,
aKpPWJIOBOM KHUCIIOTHI KaK HEIpeieabHONW, OEH30MHOM KUCIIOTHI KaK apOMaTUYECKOM ).

[InenkooOpa3yrone Macna. 3aMeHa JKHPOB B TEXHUKE HEMHILEBHIM CHIPhEM.
CuHTEeTHYECKHE MOIOIINE CPEACTBA.

MosnouHokucnoe OpoxeHue 1MoKo3bl. Kucimomonounsle mnpoaykTsl. CuiocoBaHue
kopMoB. HutpoBanue nenntono3sl. [Inpokcuinus.

u  Azomcooeporcawue opeanuueckue coeounenus. Ilonumepvi

Amunbl. [lonarne o006 amuHax. Anudatuueckue amMHbBI, UX Kilaccuukauus u
HOMEHKJIaTypa. AHWIMH Kak oOpraHudeckoe ocHoBaHue. [lonyueHne aHwnuHa H3
HuTpoOeH3ona. IIpuMeHeHMe aHWIMHA HAa OCHOBE CBOWCTB. AMHHOKHCJIOTHI.
AMUHOKHUCIOTEL Kak aM@oTepHble OM(PYHKIMOHAIbHBIE OpPraHUYECKUE COEAUHEHMS.
XUMUYECKHE CBOMCTBA AMHUHOKHCIIOT: B3aUMOJICHCTBHUE C III€JI0YaMH, KUCJIOTaMH U APYT C
Ipyrom (peakuusi nonukoHjeHcanuu). llentuaHas cBs3p U nonaunentuisl. IlpuMenenue
aMHHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaku. [lepBuunas, BTopudHasi, TpeTUYHAs CTPYKTYpbl O€IKOB. XMMUYECKHE CBOMCTBA
O€JIKOB: TOpeHMe, JAeHaTypalus, THAPOJIN3, LIBETHbIE peakuuu. buonorndyeckue ¢yHKIUN
OEIKOoB.

IMoumepsl. benku n nonucaxapuibl Kak GMOMOIUMEPHI.

Ilimactmaccesl. [lonyyeHrne monMMepoB peakureil MoJUMEPU3AMHU U TTOJTUKOHICHCAIIUH.
TepMormuiacTH4HbBIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niactmacc.

Bousiokna, ux kuaaccupuxkanusi. Ilonmydenue BOJOKOH. OTHEnbHBIE IPEACTABUTENN
XUMHUYECKHUX BOJIOKOH.

Hemoncmpayuu

BzanmopeiicTBre aMMHaKa M aHMIMHA C COJITHOM KHUCIIOTOM.

Peakmust anunmHa ¢ OpOMHOI BOAOH.

JoxazatenbcTBO Hamu4us (PYHKIIMOHATIBHBIX TPYIII B PACTBOPaX aMUHOKHCIIOT.
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PacTBOpenue u ocaxxaeHue OeiIKoB.
L{BeTHBIC peakiuu OEIKOB.
I'openue nTuybero nepa v WEpCTAHON HUTH.

Jlabopamopnuvie onvimut

PactBopeHue GenkoB B BoJE.

OO6HapyxeHne OETKOB B MOJIOKE M MSICHOM OYJIbOHE.

JlenaTypanus pacTBopa Oelika KypUHOTO SIHIIa CHUPTOM, PACTBOPAMHU COJICH TSHKEIBIX
METAJIJIOB U ITPU HATPCBAHUH.

Ilpakmuueckue 3anamusn

Pemenue skcriepuMeHTANBHBIX 3371a4 HA WACHTU(DUKAIIMIO OPTaHUIECKUX COCTUHEHUH.

Pacrnio3HaBaHue miacTMacc U BOJIOKOH.

Ilpoghunvuvie u npogheccuonanbHo 3navumble I1€EMEHNbL COOEPHCAHU.

AMUHOKAIIpOHOBas KucinoTa. KanpoH Kak nmpeicTaBuTeNb MOJIMaMHUIHBIX BOJIOKOH.

Hcnonk3oBanue Tuapoin3a 0EIKOB B MPOMBIIUICHHOCTH. [10MTMBUHUIXTOPHI,

nosmrerpadropaTriieH (Tediion). deHonodhopmaibaeruaabie miactMaccehl. Lemmymons.

[TpOMBINIITICHHOE TIPOU3BOACTBO XMMHYECKHUX BOJIOKOH.

OO0masi 1 HeOpraHM4YecKass XuMHsl
2.1. Ocnogmnbie nowssmus u 3aKOHbL XUMUU

OcHoBHble mMoHATHA XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKUNA SJIEMEHT.
Asnorponust. [Ipocteie u cnoxkHbie BemecTBa. KaueCTBEHHBIN U KOJMYECTBEHHBIN COCTaB
BelecTB. XuUMHUYecKue 3HaKu U GopMynbl. OTHOCUTENbHBIE aTOMHas M MOJEKYJspHas
Macchl. KonnuaecTBo BemecTsa.

OcHoBHbIe 3aK0HBI XUMHH. CTexrnoMeTpHsl. 3aKOH COXPAHEHUSI MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYISAPHOU CTPYKTYphl. 3aKOH ABOTaJipo M CIEICTBUS
U3 HETO.

PacuerHble 3a1auu Ha HAXOKJIEHIE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl, OTpee/ieHUue
MacCOBOM J0JIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEIIECTBE.

Hemoncmpayuu

Mopnenu aToOMOB XUMHUYECKUX JIEMEHTOB.

Mogenu MoJieKysl NMPOCTBIX M CIOXHBIX BellecTB (mapocrepkHeBble u CTroapra—
Bbpurneba).

Konnekuust mpocThIX U CIOKHBIX BenlecTB. HekoTopele BemecTBa KOJIN4eCTBOM | MOJIb.

Monens MoasipHOTO 00BEMa ra3os.

Annotponus gpochopa, KUCIOPOaA, OJIOBA.

Ilpogpunvnvie u npogheccuonanvno 3nauumvle 31eMeHmMbl COOEPHCAHUAA.

AnnotponHsle MoAU(UKaLKU yriaepoaa (anmas, rpaduT), KUciaopoaa (KUCIopo/, 030H),

oJioBa (cepoe u 6enoe 0510B0). [ToHATHE 0 XUMUYECKON TEXHOIOTHUH, OMOTEXHOJIOTHH U

HAaHOTEXHOJIOTUH.

2.2. Ilepuoouuecxuti 3axon u Ilepuoouyeckas cucmema XuMuyecKux 31eMeHmo8
J.U. Menoeneesa u cmpoenue amoma

IMepuonuueckuii 3axkon .M. MengeneeBa. Otkpoitue JI.M1. MengeneeBbiM
[Tepuoanueckoro 3akoHa. [lepmomnueckuit 3axkoH B QopmynupoBke .M. Menneneena.
[lepuonnueckass Tabmuila XUMHUYECKUX OJJIEMEHTOB — Tpaduueckoe oToOpakeHue
Meproandeckoro 3akoHa. CTpyKTypa NEpUOAMYECKON TaOMMIIBl: TMEpHOAbl (Maible U
OoJpIITNE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axkon /I.H. Menoeneeea. ATom — cioxHas
yactuua. Snpo (MpOTOHBI W HEUTPOHBI) U 3JEKTpOHHas obonouka. M3otombl. CTpoeHue
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ANEKTPOHHBIX O0OJIOUEK aTOMOB J3JIEMEHTOB MajbIX TepruoaoB. OCOOEHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJBIITUX MEPHOIOB (ITEPEXOTHBIX JIEMEHTOB).
[TonsitTue 00 opOuTansax. S-, p- u O-opOuTamu. DJIEKTPOHHBIE KOH(QHUIYypalud aTOMOB
XUMHUYECKUX 3JIEMEHTOB.

CoBpemennas (opmynupoBka Ilepuoamueckoro 3akoHa. 3HaueHue llepmonnueckoro
3akoHa U Ilepuomnueckoi cucrembl xumudeckux sjaeMmeHToB .M. MenneneeBa s
pa3BUTUS HAYKU U MOHUMAHMSI XUMUYECKOW KApTHHBI MUDA.

Hemoncmpayuu

Paznuunbie  dopmbl  Ilepuoguyeckoit  cucTeMbl XUMHUYECKHX dnemeHToB  JI.M.
Menneneesa.

Junamudeckue Tabnuisl 1uist MoAenupoBanus [leproguueckoi CUCTEMBI.

DJeKTpU3alus Tel U UX B3aUMOJICUCTBHE.

Jlabopamopmubwtii onvim

MonenupoBanue noctpoeHus [leproanaeckoi Ta0IUIbl XUMUYECKIX YJIEMEHTOB.

Ilpogpunsusvie u npogheccuonanvno 3nauumple 31eEMeHMbl COOEPHCAHUA.

PannoaktuBHOCTB. Vconb30BaHNe pauO0aKTUBHBIX U30TOMOB B TEXHUYECKHUX LIETISX.

PenTreHoBckoe M3Iy4eHHE U €r0 UCIOIb30BaHUE B TEXHUKE M METUIMHE.

MogenupoBaHue Kak METO/1 MPOTHO3UPOBAHUS CUTYAIlMU HA TTPOU3BOICTBE.

2.3 Cmpoenue sewecmasa

HNonnas xumuyeckasi cBsa3b. KaTHoHBI, uX 00pa3oBaHuWE U3 aTOMOB B pe3yjbTare
mpolecca OKHCIEHUS. AHUOHBI, MX 0OOpa3oBaHME M3 aTOMOB B pe3yJbTare Ipolecca
BOCCTaHOBJICHMs. MOHHas CBA3b Kak CBSA3b MEXKIY KAaTHOHAMM M aAHMOHAMHU 3a CYET
JIEKTpOCTaTH4YecKoro nputrskenusa. Kiaccudukanus MOHOB: MO cocTaBy, 3HAKy 3apsia,
HAIMYHIO TUAPATHOHN 00010ukH. VloHHBIE KpucTauIndeckue pemeTki. CBOWCTBA BEIIECTB C
VMOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBanenTHasi xuMuyeckasi cBs3b. MexaHH3M 00pa3oBaHMs KOBAJCHTHOW CBSI3U
(oOMEHHBIH W JJOHOPHO-aKLENTOPHBINA).  DIEeKTpooTpHLaTeNbHOCTh.  KoBalleHTHbIE
MOJISIPHAsE W HENoJsApHass CBA3U. KpaTHOCTh KOBaJEHTHOW CBsA3M. MoOJEKyIspHbBIE U
aTOMHBIE KpUCTAJNIN4YeCcKUe pemeTku. CBONCTBA BEIIECTB C MOJIEKYJISIPHBIMU M @TOMHBIMHU
KPUCTAJUIMYECKUMH PEIIETKAMHU.

Merajuinyeckas cB3b. MeTanyecKkas KpUCTAUIMYECKas PEIIeTKa U METAJIINYeCcKas
XUMHYecKas cBs3b. Pru3ndeckue CBOMCTBA METAJLIOB.

ArperaTHbie COCTOSIHHSI BelIeCTB W BOJOPOAHAs CBA3b. TBepaoe, JKUIAKOE U

razoo0pasHoe cocTossHUA BemiecTB. [lepexon BemecTBa M3 OJHOTO arperaTHoro

COCTOsAHMA B Apyroe. Bogopoanas cBs3b.

Yucrteie BemecTsa U cMecH. Ilonsatue o cmecu BemecTB. ['OMOreHHbIE U T€TEPOTCHHBIE
cmecu. CocraB cMmeceil: 00beMHast M MaccoBasl JI0JIM KOMIOHEHTOB CMECH, MaccoBasl J10Js
MIPUMECEH.

Hucnepcuble cucrembl. Ilonstue o nucnepcHoit cucreme. JlucnepcHast ¢aza u

mucnepcuonHas cpefa. Kiaccugukauus nucnepcHbix cucrteM. [ToHSITHE O KOMITOUAHBIX

CUCTEMAX.

Hemoncmpayuu

Mogenb KpUCTAININYECKON PEIETKH XJI0pUa HATPHUS.

OO6pa3iibl MUHEPAJIOB C MOHHOW KPUCTAIITHYECKOM PEIIEeTKON: KaIbIUTA, TATHUTA.

Mojenu KpUCTaIITMYECKUX PELIETOK «CyXOro JbJay (MM oaa), anMasa, rpagura (Uiu

KBapIa).

[TpuGops! HA KHUJIKUX KpUCTAILIAX.

OO0pa3upl pa3IMUHBIX JUCIEPCHBIX CUCTEM: IMYJIbCHM, CyCHeH3uH, a’3po30iiel, reneil u

26



30JIEH.
Koarynsuus. Cunepesuc. Dpdext Tunmans.

Jlabopamopnusie onvimut
[IpuroTtoBnenue cycren3uu kapboHara Kaiublus B Boje. [lomyueHue sMynbcuu MOTOPHOTO
Macia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCHEPCHBIX cucteM. IIpogpunvnbie u
npogpeccuonanvHo 3nauumvle 3nemenmul cooeprcanus. 11onsp-
HOCTh CBSI3U M MOJSAPHOCTH MojeKyinbl. Konnencamus. Texyuects. Bosronka. Kpucramnu-
samus. CyOnmumanus u aecyonumarus. AHoManuu (PU3NYeCKUX CBOUCTB BOABL. JKuakue
KpucTayibl. MuHepasbl U TOpHBIE MOPObI KaK MPUPOAHBIE CMECH. DMYJIbCUH U CYCIICH3UU.
3o (B TOM uncie a3po3oiu) u rexau. Koarymsius. Cunepesuc.

2.4 Booa. Pacmeopwi. Dnekmporumuieckas OUccoyuaysl

Bona. PacrBopbl. PacTBopenue. Boga kak pactBoputenb. PacTBOPUMOCTB BEILECTB.
HaceplmenHnsle, HEHACHIILIEHHBIE, NIEPECHILICHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KUJKOCTEH M TBEP/BIX BEUIECTB OT PA3IUYHBIX (haKTOPOB.

MaccoBas 105151 paCTBOPEHHOTI'O BEILIECTBA.

BJIEKTPOJIHTI/I'—IECKaH AUcconuanus. BJ'ICKTpOJ'II/ITBI H HCOJICKTPOMUTLI.
3JI€KTpOJII/ITI/I‘I€CKa$I JUcCconuranus. MexaHanu3MbI BHCKTPOJH/ITI/I‘-IGCKOI\/JI JUucconranuu JJist
BCHICCTB C Pa3JIMYHbIMU TUIIAMH XMMHYECKOM CBSI3H. rH,Z[paTHPOBaHHLIe n
HErnaApaTupOBaHHbIC NOHBI. Crenenb BHGKTpOHHTH‘ICCKOﬁ JucCconuraluu. CunbHbIC U
cia0ble QJICKTPOJIUTEI. OCHOBHBIE ITOJIOKCHUS TCOpUU BHCKTpOHI/ITH‘leCKOﬁ
JUCColalu. KI/ICJIOTI)I, OCHOBAHUSA U COJIM KaK 3JICKTPOJIUTHI.

Hemoncmpayuu

PacTBOpuMOCTB BEUIECTB B BOJE.

CoOupaHnue ra30B METOJIOM BBITECHEHHS BObI. PacTBopeHue B BOie CEpHON KUCIIOTHI U

cosieit ammoHust. OOpa3bl KPUCTAJUIOTHIPATOB.

N3roroiieHre TUIICOBON MOBSI3KH.

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB U HEIJIEKTPOJIUTOB HA TPEAMET JUCCOLUALNY.

3aBUCUMOCTD CTENEHU AJIEKTPOIUTUUECKON TUCCOUUALNN YKCYCHOM KHUCTIOTBI OT

paszbaBiyieHHs pacTBOpa.

JIBH>KEHME OKPALLIEHHBIX HOHOB B JJIEKTPUUYECKOM 1oJie. [IpUurorosienue xecTkon

BO/JIbI M YCTPAHEHUE €€ )KECTKOCTU. IOHUTBHI.

OO0pa3ipl MUHEPaTbHBIX BOJ PA3TUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

IIpuroroBneHne pacTBopa 3aJaHHON KOHIIEHTPALUH.

Ilpoghunvusvie u npogheccuonanvho 3Hauumvle r1emenmul cooeprcanus. Pac-
TBOpEHHE KaK (U3UKO-XUMHUYECKHH mporecc. TeruoBbie 3(PQPeKTsl MpU pPacTBOPEHHH.
Kpucramnorunpatel. Pemienwe 3agady Ha MacCOBYHO IO PACTBOPEHHOI'O BELIECTBA.
[IpumeHeHne BOABI B TEXHUYECKUX IENsX. JKECTKOCTh BOJBI U CHOCOOBI €€ YCTpaHEHUS.
MuHepanbHbI€ BOJBI.

2.5 Knaccugpurayus neopeanuyeckux coeOuHeHull u ux ceoucmesa

Kuciaorel m ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIUTHI, HX KIaCCH(PUKAIMSI TI0
pa3nuYHBIM  NpU3HaKaM. XMMHYECKHE  CBOWCTBA  KHUCIOT B  CBET€  TEOPHUH
AIEKTPOIUTHYECKON aucconuaruu. OcoOCHHOCTH B3aWMOJICHCTBHUS KOHIICHTPUPOBAHHOM
CEpHOI 1 a30THOM KHCIOT ¢ MeTaulaMu. OCHOBHBIE CTIOCOOBI MTOTYYSHHS KUCTOTHI.

OcHoBanuss M ux cBoiicrBa. OCHOBaHHSA KaK 3JIEKTPOJIMTHI, UX KilaccuUKaIMs 1o
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pa3iIM4YHbIM  INpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAaHMM B CBET€ TEOPUHU
3JIEKTPOJIUTUYECKON aucconnanuu. Pa3nmoxkeHue HEpacTBOPUMBIX B BOJE OCHOBAHUM.
OCHOBHBIE CTIOCOOBI MOTY4EHUS] OCHOBAHUH.

Conn u ux cBoiictBa. Conu Kak 37eKTposuThl. COJIM CpPEeHUE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEN B CBETE TEOPUHU MIEKTPOIIUTHYECKON aucconnanuu. Criocoosl
MOJy4eHUs coseil.] uapoaus cosen.

Oxcuabl u ux cpoiictBa. ConeoOpa3yroire U HecoleoOpasyomue okcuabl. OCHOBHBIE,
ampoTepHble U KHCIOTHBIE OKCHJABI. 3aBHUCHMOCTb XapakTepa OKCHIa OT CTEHeHHU
OKHUCJICHHS 00pa3ylolero ero Merauia. XUMHUYECKHe CBOWCTBa OKcHIOB. IlomyueHue
OKCHU/JIOB.

Hemoncmpayuu

BzaumopeiicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHCIIOT C METAJJIAMHU.
['openue docdopa u pacTBOpeHHE NPOLYKTa TOPEHUS B BOJIE.

[Tony4yenue u cBoiicTBa amdoTepHoro ruapokcuaa. HeodpaTumelii runponus kapouaa
Kanblug. OOpaTUMBbIi THAPOIN3 COIEH PA3IMYHOTO TUIIA.

Jlabopamopnuvie onvimul

HcnplTaHue pacTBOPOB KUCIOT UHAUKATOpamMu. B3aumonencreue MeTamioB ¢
KHciaoTaMu. B3aumopeiicTBre KUCIOT ¢ OKCUAAMU MeTaJIJI0B. B3aumoielicTBUE KUCIIOT C
OCHOBaHUsIMU. B3aumozelicTBre KUCIOT € COJISIMU.

HcnpiTanue pacTBOpOB LIENIOYEN MHAMKATOpaMu. B3anMoaeincTBHE MEnoYeH ¢ COJISIMH.
Pa3nosxeHne HepacTBOPUMBIX OCHOBaHUM. B3anMonelicTBre coeil ¢ MeTaulaMHu.
B3anmopericteue coneit apyr ¢ ApyroM. I'maponus cosel pa3nuyHOro THIA.

Ilpogpunvusvie u npogheccuonanvno snauumvle 31eMeHmMbl COOEPHCAHUA.

[TpaBuia pa3baBneHus: cepHoil KucnoThl. Mcnonp3oBaHue cepHON KUCIOTHI B
MPOMBINIICHHOCTH. Enkue menoun, ux UCHoab30BaHUE B IPOMBILIUICHHOCTH. ["aiieHas u
HeralieHast H3BeCTh, UX IPUMEHEHUE B CTPOUTENHCTBE. [ UIIC U anmebacTp, TUIICOBaHUE.
[Tonstue o pH pactBopa. KucnotHas, menoynasi, HeWTpajibHas cpelia pacCTBOPOB.

3  Xumuueckue peaxyuu

Kanaccndukanna xXumuyecKux peaknmui. Peakunn coemHeHus, pa3ioxKeHus,
3ameneHus, oomena. Karanutuueckue peakuu. O6patuMblie 1 HEOOpaTUMbIE PEAKIINU.
I'oMOreHHbIE U TETEPOreHHBIE PEAKIIMH. DK30TEPMUUIECKUE U SHIOTEPMHUUECKUE
peakuuu. TernnoBoi a3 ekt XMMHUUECKUX peakuid. TepMoXuMuyeckue ypaBHEHHUSI.

OKHCINTE/IbHO-BOCCTAHOBUTE/IbHBIC peaknuu. CreneHb OKucieHus. OKHUCINTENb U

BOCCTaHOBJICHHE. BoccTaHoBUTENb U OKUCIEHHE. MeToJ 3J1eKTpOHHOro OanaHca Ui

COCTaBJICHUS YPABHEHUM OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

Cxopoctb xumMuuyeckux peakumid. [loHATHE O CKOPOCTHM XUMHYECKHMX pEaKIUH.
3aBUCUMOCTh CKOpPOCTM XHUMHYECKHUX peaklUil OT pa3iuyHbIX (HaKTOPOB: NPHUPOJIBI
pearupyromux BeMECTB, UX KOHIEHTPALMH, TEMIIEPATYPbl, TOBEPXHOCTH CONPUKOCHOBEHUS
U UCIOJIb30BaHUs KaTalIu3aTOPOB.

O0paTumocTh, XumMu4Yeckux peakunmil. OOpaTumble U HEOOpaTUMbIE pEaKLHUU.
XUMHUYECKOe PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX pEaKIHii, HAYIIUX ¢ 00pa30BaHUEM OCaJIKa, T'a3a WK BOJBI.

3aBUCHUMOCTBH CKOPOCTH PEAKIIMK OT IPUPOJIBI pearnpyromux BenlecTs. Bzaumonencreue

pPacTBOPOB CEPHOI KUCIOTHI C pAaCTBOPAMHU THOCYJIb(aTa HATPUs pa3THUHON

KOHIIEHTpAllMU ¥ Temueparypsl. Moaesb KUISIIETO CIIOS.

3aBUCUMOCTb CKOpPOCTH XHWMHUYECKOM peakIMM OT MPUCYTCTBUS KaTalu3aropa Ha
IIPUMEPE PA3JIOKEHUS IEPOKCH]IA BOJOPOAA ¢ IOMOIIBIO JHOKCHA MAPTAHIIA U KaTala3bl.
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Mogens anekTpoausepa.

Monenb 37eKTpOAU3HON BaHHBI JUIsl TOTYYEHUS aTlOMUHUS.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopnusie onvimut

Peakuus 3amelieHns Meau JKene30M B pacTBOPE MEIHOTO Kyropoca. Peakiuu, uaymme
¢ o0pa3oBaHMEM OCaJlKa, ra3a WK BOJBI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJCHCTBHS COJSHOW KHCIOTHI C MeETallaMd OT HX
MIPUPOJIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOACMCTBHUSI 1MHKA C COJITHOM KHCIOTOW OT ee
KOHIICHTPAIIUH.

3aBUCUMOCTh CKOpOCTH B3ammojercTBus okcuaa meau (II) ¢ cepHoit kucimorod ot
TeMIIepaTyphl.

Ilpogpunvuvie u npogheccuonanvno snavumbvle 31€MEHNbL COOEPIHCAHUA.

[TonsTHE 00 351eKTpOIK3e. DNEKTPOIU3 PACIIaBOB. DJIEKTPOJIU3 PACTBOPOB.

DIEKTPOIUTHYECKOE TIOTy4eHUE amoMuHusl. [IpakTndyeckoe NpuMeHEHUE IEKTPOIIH3a.

["anpBanomuiacTuka. ['anpBanocrerus. PaduHupoBaHye 1IBETHBIX METAIJIOB.

Karaims. I'omoreHHbsle U rereporeHHsle Karanu3aropsl. [Ipomoropsl. Karamutnueckue
a71bl. IHTHOUTOPBI.

[Ipoun3BoaCTBO aMMHUaKa: ChIphbe, anmnaparypa, Hay4Hble IPUHIIUITBI
4 Memannvl u Hememaiivl

Metannbl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpucTauioB. dusnueckue cBOHCTBa
metaioB. Kiaccudukanus MeTaJuioB 1O pa3iMuHbIM NpU3HaKaM. XUMHUYECKHE CBOWCTBA
METAJUIOB. DIEKTPOXUMHUYECKUH psAJ] HAIPSDKEHUH MeTauioB. MeTamuioTepMust.

OOmme crocoObl moxydeHus: Mmetawio. [lonsTre o meramnypruu. [lupomeramryprus,
THJIPOMETAIITYPIUs U 3eKTpoMeTainyprusi. CriaBbl YepHbIE U IIBETHBIE.

Hemeranabl. OcoOeHHOCTH CTPOCHUS aTOMOB. Hemeramner — IIPOCTBIC BCIICCTBA.
3aBUCHMOCTh CBOMCTB TajJOr€HOB OT UX IIOJIOKCHUSA B nepnom/lqea(oﬁ CUCTEMC.
OKHCIUTENbHBIE M BOCCTAHOBUTEILHBIC CBOMCTBA HEMETA/UIOB B 3aBHCHMOCTH OT HX
IMOJIOKCHHUS B pAAY DJICKTPOOTPULIATCIIBHOCTH.

Hemoncmpayuu

Konnekuust metanios.

B3aumogeiicTBue MeTannoB ¢ HeMmeTtalamMu (Kenes3a, IMHKa W allOMUHHS C CEpoH,
QIIOMHMHMS C HOIOM, CYPbMBI C XJIOPOM, TOPEHHUE XKEJe3a B XJIOPE).

I'openue meTauios.

ATIOMUHOTEPMUSL.

Komnekuust Hemerannos. ['openne HemeramioB (cepsl, gocdopa, yrius). BeirecHenue
MEHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJel O0yiee aKTUBHBIMU TaJOTeHAMH.

Moaens NpOMBIIIJIEHHONW YCTAaHOBKH ISl IPOU3BOACTBA CEPHOM KUCIOTHL. Moaenb neun
U 00Kura u3BecTHsIKA. KoNNmeKuu npoayKIuidi CUIMKATHOW MPOMBIIIJIEHHOCTH (CTEKIIa,
dapdopa, pasHCa, IEMEHTa pa3TMYHBIX MAPOK U JIp.).

Jlabopamopnuvie onvimut

3akanka v OTIYCK CTaJH.

O3HaKOMJIEHUE CO CTPYKTYypaMHU CEPOTO M OEJI0TO YyTryHa.
PacnioznaBanue pysa xenesa.

Ilpakmuueckue 3anamusn
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[Tony4yenune, coOupaHue u pacrio3HaBaHHUE Ta30B.
Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4.

Ilpogpunvuvie u npogheccuonanvHo 3nauuMble 371€EMEHNbL COOEPHCAHUA.

Koppo3ust MeTalioB: XuMUYECKas A JEKTPOXUMUYECKasi. 3aBUCUMOCTb CKOPOCTHU

KOPPO3HH OT YCIOBHUH OKpykaromieit cpensl. Kitaccuukanyst Koppo3uu METaUIOB 110

pa3in4HbIM npu3HakaMm. CriocoObl 3alUThl METAIIJIOB OT KOPPO3HH.

IIpou3BOACTBO YyTr'yHa U CTaJIH.

[Tonyyenne HeMeTaJII0B (PAKLIMOHHOM MEPErOHKOM KHUJIKOTO BO3yXa U 3JIEKTPOIU30M
pPacTBOPOB WJIU PACILIaBOB JIEKTPOIUTOB.

CunukartHas IpOMBIIUIEHHOCTB. [IpOU3BOACTBO CEpHON KUCIIOTHI.

[TpumepHbIe TeMbI pedepaToB (TOKIAT0B),
WHWBUIYAILHBIX TPOEKTOB

* DbHOTEXHOJOTHs U IeHHasl MHKeHepus — TexHosornu X XI Beka.

* HanoTexHosOrusa Kak IpUOPUTETHOE HAIIPABJICHUE PA3BUTHUS HAyKW U IIPOU3BOJCTBA
B Pocculickoit @enepanuu.

» CoBpeMeHHbIE METO bl 00€33apakBaHUs BOIBI.

* AmioTponus MeTajljioB.

* JKu3Hb U JeATENBHOCTh BEIMKUX XUMHKOB

* JXuznb u aesrensHocts .M. Mennaeneena.

* «IlepnoguueckoMy 3aKoHy Oyayliee He TPO3UT pa3pyLICHUEM. .. »

* Cunre3 114-To snemenTa — TpuyM( pOCCHIICKUX (PU3UKOB-SISPIIMKOB.

* Hsortonsl Bogopoa.

* Hcnonb3oBaHue palMOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIISX.

* PeHTreHoBCKOE€ U3JIy4y€HHUE U €T0 UCIIO0JIb30BAHNUE B TEXHUKE U MEAMIIMHE.

* IImazma — 4eTBepTOE COCTOSHUE BEILECTBA.

* AmopdHbIe BemecTBa B IPUPOIE, TEXHUKE, OBITY.

* OxpaHa OKpYyXawIleld cpenpl OT XMMHYECKOro 3arpsi3HeHus. KoiaumdecTBeHHBIE
XapaKTEPUCTHKU 3arps3HEHUs OKPYXKAIOIIeH cpeibl.

 [Ipumenenue TBepIOrO U razoo00pazHoro okcuaa yriepoaa (IV).

* 3ammMra 030HOBOT'O 3KpaHa OT XMMHYECKOI0 3arpsiI3HEHUS.

* I'pybomucnepcHble  cuCTeMbl, UX  KiIacCUGUKAIMs W  HUCIOJIb30BaHUE B
npohecCuOHATBHON NeSTENbHOCTH.

* Kocmernueckue renu.

» lIpumeHeHue CycleH3ui U YMYJIbCHIA B CTPOUTENBCTBE.

* MuHepaJibl ¥ TOpPHBIE OPOIbl KAK OCHOBA JTUTOC(EPHI.

» PacTBOpBI BOKpYT Hac. THIIBI pacTBOPOB.

* Boja xak peareHT u cpeia Uil XMMUYECKOro IIpoLecca.

* Xwuznb u nesarensHocts C. Appennyca.

* Bknaxm OTE4YECTBEHHBIX YYEHBIX B  Pa3BUTHE TEOPUU  IIEKTPOIUTUYECKOU
JTUCCOLMALINN.

* VYcrpaHeHHe KECTKOCTU BOJIbI Ha TPOMBIIIJIEHHBIX PEATIPUATHSAX.

» CepHas KHCIOTa — «XJI€0 XMMHUYECKOI MPOMBIIIIEHHOCTHY.

* Hcnonp3oBaHrne MUHEPATIBHBIX KUCIOT HAa IPEANPHUATHAX Pa3IMYHOr0 MPOoQuIIs.

* OKcHBI U COJIM KaK CTPOUTEIbHBIE MaTepUaIbl.

* Hcropus rumnca.

+ TloBapeHHast coyib KaK XMMUYECKOE ChIPbE.

*  MHoroiaukuii kapooHat Kaiblus: B IPUPO/E, B IPOMBIIUIEHHOCTH, B OBITY.

* Peaxiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
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* BupryanbsHoe MOAETNPOBAHNE XMMHUECKHUX IPOLIECCOB.
*  DJEKTPOJIU3 PACTBOPOB HIEKTPOIUTOB.
* DJIEKTPOJIN3 PACIUIaBOB AIEKTPOJIUTOB.

* IlpakTuyeckoe TMNpPUMEHEHHE SJEKTPOJiu3a: pauHHpOBaHHE, TalbBAaHOIIACTHKA,
raJlbBaHOCTETUSI.

* lcropus nonyyeHus: v MpoOU3BOACTBA AITFOMUHUS.

*  DIEKTPOJIMTHUECKOE OJTYYCHUE U paQUHUPOBAHUE MEIH.

* Xuznb u aesrenpHOCTh I, [{9BH.

* Posb MeTa/uloB B MCTOPUU YEIOBEYECKOM LMBWIM3aUMU. VcTopus oTeuecTBEHHOU
yepHOoU MeTautypruv. COBpeMEHHOE METAJUTYPrU4eCKO€e MPOU3BOJICTBO.

* Hcropus OT€YECTBEHHOM LIBETHOW METAJLIypruu. Poib METajuioB U CIUIABOB B HAy4HO-
TEXHUYECKOM IIporpecce.

» Koppo3sust MeTarmioB 1 criocoObl 3alUTH OT KOPPO3UH.

* HuepTHbIe WK 61aropoIHBIE ra3bl.

* Poxzaromue coinm — IrajJoreHsl.

* lcropus mBEICKON CIIUYKH.

* lcTopus BO3SHUKHOBEHHMSI M PA3BUTHUSI OPTaHUYECKON XHUMUHU.

* Kwussb u nearensHocts A.M. Bytneposa.

* Buranusm u ero kpax.

* Posib OTEYECTBEHHBIX YYEHBIX B CTAaHOBJICHUM WU PA3BUTHM MHUPOBON OPraHUYECKOU
XUMUU.

* CoBpeMeHHbIE NPEICTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHUS.

*  DKOJIOTMYECKHE aCHEKThl UCIOJIb30BAaHNUS YIIIEBOJOPOJIHOIO ChIPHSI.

* DKOHOMHYECKHE aCIEeKThl MEXAYHApOJHOIO0 COTPYAHUYECTBA 110 MCIOJb30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.

* Hcropus oTKpbITHS U pa3pabOTKU ra3oBbIX U HEPTSIHBIX MeCTOpoxaAeHul B Poccuiickoii
®enepanuu.

*  XuMUS YTIeBOJOPOIHOTO CHIpbs U MOs Oymymiasi mpodeccusi.

*  YTrIneBogopOAHOE TOIUIMBO, €r0 BU/Ibl U HA3HAUCHHUE.

* CuHTEeTHYECKHE KayuyKU: UCTOPUS, MHOIO0Opa3ue U MEePCIEKTUBBI.

* Pe3snHOTEXHMUYECKOE POM3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUECKOM MPOTpeCCe.

« (CBapo4HO€ IPOU3BOJCTBO U POJIb XUMHUH YITIEBOJOPOJIOB B HEM.

* Hedtr u ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHApPOIHOIO
COTPYJIHUYECTBA.

Paznea BUOJIOI' A
Bgenenune
OOBeKT u3ydeHus: OMoJIOruu — KuBast pupoja. [Ipu3HaKku KUBBIX OPraHU3MOB U UX
MHOrooOpasue. YpoBHEBasi OpraHu3alys KUBOU MPUPOIBI U 3BOMIOIMS. MeTo bl TO3HaHUS
XKHUBOM Mpupobl. O01IMe 3aKOHOMEPHOCTH Orooruu. Poib 6uonoruu B opMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U MPAKTUYECKOHN JESITEIBHOCTH
moael. 3HaueHue OMOJIOrMK IPU OCBOEHUHU Mpodeccuil U criennanbHOCTEN CpeTHero
Mpo¢eCCUOHAITBHOTO 00pa30BaHUS.
JdemMoHcTpanum:
buonoruueckue cucteMbl pa3HOTO YPOBHS: KJIE€TKA, OPraHu3M, MOMYJISIIIHS, SKOCUCTEMA,
ouocdepa.
[HapcTBa KUBOM IPUPOBI.

1.YUEHHUE O KJIETKE
Xumunueckasi opranuzaius kiaetku. Kiierka — sneMeHTapHas )KuBasi CHCTEMa U OCHOBHAs
CTPYKTYpHO-(PYHKITMOHATbHAS €AMHUIIA BCEX JKMBBIX OPTaHU3MOB. XHUMHYECKas
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opranu3zanus kjaeTkd. OpraHnueckue 1 HeOpraHM4eCKue BEIIeCTBA KJIETKU U KUBbIX
opranu3mMoB. benku, yrieBo/ibl, IUMN/IbI, HYKIEUHOBBIE KHCIOTHI U UX POJIb B KIIETKE.
Crpoenue u pyHKuH KIeTkd. [IpokapuoTndeckue u SyKapuoTHIEeCKHE KIETKUA. BUPYCHI
Kak HeKJIeTo4Has (opma *KHU3HU U UX 3HadeHue. bopb0a ¢ BUpyCHBIMU 3a00€BaHUSIMU
(CIIUA w pmp.) Luromnmazma u kiertouHas memOpaHa. OpraHoWIbl KIETKH.

OOMeH BelecTB U NPEeBpallleHUe SHEPTUH B KJeTke. [[macTuuecknii 1 SHEPreTUYECKUM
OOMeH.

Crpoenue u ¢pynknuu xpomocom. [IHK — HOcHTeNp HacneacTBeHHON nHGOpMAITUH.
Permukarus JIHK. I'en. 'enernueckuit koa. buocunres 6enka.

Kuznennsplit nuki kiaetku. Kietku u ux paznoo0pasue B MHOTOKJIETOYHOM OpraHU3Me.
Kinerounas Teopust CTpoeHHsI OPraHU3MOB.

JdemoHcTpaumnu:

Crpoenue u crpykrypa 6enka. Crpoenne monekyn JJHK u PHK. Permukanus JTHK.
CxeMbl HHEpreTHUecKoro ooMeHa u OuocuHTe3a Oenka.

CrpoeHue KIETOK MPOKApUOT U DYKAPUOT, CTPOSHUE U MHOTOO0OPa3ue KIETOK PACTEHUH U
KUBOTHBIX.

Crtpoenue Bupyca.

IIpakTH4yeckue 3aHATHS:

[IpakTuueckas padora Nel « Ctpykrypa G€IKOBON MOJIEKYIIbD».

JlaboparopHas pabota Ne 1«l3yueHnue cTpoeHHs! KIETKH [0 MUKPOCKOTIOM.

2.0PT'AHU3M. PASMHOXEHUE U UHAUBUAYAJIbBHOE PA3BUTUE
OPTAHU3MOB

Pasmuoxenue opranuzmoB. Opranusm — enHoe 1ejaoe. MHOroodpasue opraHu3MoB.
Pa3zMuokeHne — BaxkHeHIIee CBOMCTBO JKUBBIX Oopranu3MoB. [lomoBoe u Gecrionoe
Pa3MHOKEHHUE.

Muto3. Meiio3. OOpa3oBaHue TOJOBBIX KJIETOK M OILIOA0TBOpeHHe. UHIMBUAYyanbHOE
pa3BUTHE OpraHu3Ma. IMOPUOHAIBHBIN 3Tan oHTOoreHe3a. OCHOBHBIC CTAIUU
SMOpPUOHANBHOTO pa3BuThA. CXOJCTBO 3apObIIel IpeACTaBUTeNeH pa3HbIX TPYIIT
ITI0O3BOHOYHBIX KaK CBUJETENLCTBO UX IBOJIIOLMOHHOIO poacTBa. [IpuunHbl HapylieHuil B
pPa3BUTUU  OPTraHHU3MOB.

NunuBuayanbHOE pa3BUTHE yenoBeka. PenpoaykruBHoe 310poBbe. [locnencTus BIusHus
AJIKOTO-JIsl, HUKOTHHA, HAPKOTUYECKHUX BEILECTB, 3arpsI3HEHUS CPEibl Ha pa3BUTHE
YeJioBeKa.

JdemoncTpanum:

MHoroo6pa3ue opraHu3MoB.

OOMeH BellecTB U NpeBpalleHne YHEPTUu B KiieTke. POoToCHHTES.

dororpaduu cxeMm cTpoeHHst XpoMocoM. Cxema CTpOeHus T'eHa.

Jenenue knetku. MuTos.

becnonoe pasmHoxxenne oprann3zMoB. OOpa3zoBaHUE MOJIOBBIX KIETOK.

Melios.

OnnonorBopeHue y pactrenuid. UnauBuyansHoe pa3BUTHE OpraHHU3Ma.

Tunsl TOCTAIMOPHUOHAIEHOTO PAa3BUTHSI )KUBOTHBIX.

IIpakTHYeckoe 3aHATHE:
[TpakTrueckas padota No2 «Cx0ICTBO 3apOABIIIEH TTO3BOHOYHBIX).

3.0CHOBBI TEHETHUKHU U CEJIEKIIN

OCHOBBI yueHUs1 0 HACJIEJICTBEHHOCTU U U3MEHUYMBOCTH. [ eHeTHKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OpraHu3mMoB. I'. Mennens —
OCHOBOIIOJIO)KHUK T€HETUKH. ['eHeThueckass TEPMHUHOJOTUS M CHMBOJIMKA.
3aKoHbI TeHeTHKH, ycTaHOBIeHHBIEC . MenneneMm. MoHOrnOpuaHoe U AUTHOPUIHOE
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CKpEIlMBaHNE XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. [ eHeTrka nouna.

3HayeHHUEe TEHETUKH JUIs CeJIEKLIMU U MeAuLuHbL. HacnencTBeHHble 601€3HH YeoBeKa, uxX
MPUYUHBI U TPOPHUIIAKTHKA.

3aKOHOMEPHOCTH U3MeHUYNBOCTH. HacnencTBeHHas, Wik reHOTUIINYECKAast, U3MEHYUBOCTb.
MoaudukaoHHas, WM HEHACIIEACTBEHHAs!, ©3MEHUYMBOCTD. | éHeTHKa YeoBeKa.
I'enernka nu MeguuyHa. MaTtepuanbHble OCHOBBI HACJIEACTBEHHOCTU U U3MEHYHUBOCTH.
I'eHeTMka W DSBOJMIOLMOHHAA TeopUsA. | €HEeTHKa MOIYISIU.

OCHOBBI CeJIEeKIIMM PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB. ['eHeTnka — TeopeTndeckas
OCHOBa cenieKnu. OoManIHUBaHUE )KUBOTHBIX U BbIPAILIMBAHUE KYJIbTYPHBIX PACTEHUN —
HayasbHble dTansl cenekuuu. Yuenue H. . BaBuiioBa o nenTpax MHOrooopasus u
MPOUCXOXKACHUSI KYIbTYPHBIX pacTeHuil. OCHOBHBIE METOIbI CEJCKIMH: THMOpUIH3aIHs
U UCKYCCTBEHHBIH 0TO0p. OCHOBHBIE JOCTHKEHHSI COBPEMEHHOM CeNEKIINU KYIbTYPHBIX
pacTeHMid, JOMAalllHUX >XMUBOTHBIX M MHUKPOOPTraHU3MOB.

buorexHonorus, ee JOCTMKEHUS U IIEPCIEKTUBBI Pa3BUTHS.

JdemMoHcTpanum:

Monorubpuanoe u aurudpuHoe ckperusanue. [lepekpect xpomocom.

CuennenHoe HacieoBanue. Myranuu.

LleHTpBl MHOTOOOPA3HsI U MPOUCXOXKAECHUS KYIbTYPHBIX PACTEHUIN U TOMAIIHUX KUBOTHBIX.
I'u6puamzanms. MickyccTBeHHBIH 0TOOD.

HacnencrBeHnHsle 0oje3HH yeloBeKa.

Bnusinue ankoronan3zMa, HApKOMaHUU, KypeHHsI Ha HAaCJI€ICTBEHHOCTb.

IIpakTH4yeckue 3aHATHS:

[Ipaktrueckas padota Ne3 « CocTaBieHHE CXEM CKPEIIUBAHUS.

JIaGoparophas pabota Ne2 «[locTpoeHune BapHalliOHHOTO psiia U KPUBOM».

[Ipaktuueckas padota No4 «BrIsiBJIeHHE MyTareHOB B OKPYKAIOIICH cpee».

4. TIPOUCXOXIAEHUE U PASBUTUE XXN3HU HA 3EMJIE. SBOJIIOIMOHHOE
YUYEHUE

IIponcxoxkaeHue n HadyaabHbIE ATAIbl Pa3BUTH KU3HU Ha 3emMie. ['unoresbl
IIPOUCXOXKACHUS KU3HU. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3SHUKHOBEHMUS,
Pa3BUTHA U CYLIECTBOBAHMS JKU3HU Ha 3eMile. Y CII0KHEHHE KUBBIX OPIraHU3MOB B
Ipolecce 3BOMIOIUKA. MHOrooOpaszue XUBOro MHpa Ha 3eMJI€ U COBPEMEHHas €ro
opraHu3anus.

Wcropus pa3BuTus 3BomonOHHbIX uaeil. 3Hauenue padot K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH HBOJIOLMOHHBIX UAEH B OMOJIOTUH. DBOMOLMOHHOE yueHue Y. JlapBuHa.
EctectBenHnsblit 0T00p. Posib 3BOMIOIMOHHOTO yUeHHS B JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUpa.

Mukpossomntonusa 1 MakposBotonus. Konuenmus suaa, ero kpurepuu. Homymsmus —
CTPYKTYypHasi €IMHHLIA BUJA U YBOJIIOLMH. J{BIOKyIIME CUIIbl 3BOIOLUU. CHUHTETHYECKAs
Teopus sBotoIMU. MukposBosonust. CoBpeMeHHbIE PECTABIECHUS O BUI000pa30BaHUU
(C. C. YerBepukos, U. U. llImansraysen). MakposBomtorus. JlokazaTenbcTBa 3BOJIOLUY.
[IprunHbl BeIMupanust BU10B. OCHOBHBIE HallpaBJICHUS SBOJIIOLIMOHHOTO MPOrpecca.
buonoruyeckuit mporpecc 1 OMOJIOrHYECKHd  perpecc.

JdemoHcTpauuu:

Kpurepun Buga. CTpykTypa nonyssnum.

AnanTuBHBIE 0COOEHHOCTH OPraHU3MOB, X OTHOCUTENBHBIN XapakTep. DBOJIOLUOHHOE
JIPEBO PACTUTEIBHOTO MUPA.

OBOJIIOLIMOHHOE APEBO KUBOTHOTO MUpA.

IIpencraBureny peaKuX U UCYE3AIOIIMUX BUJIOB PACTEHUHN U JKUBOTHBIX.

IIpakTHYecKkHe 3aHATHSA:
[IpakTuueckas padora NeS « Onucanue BUJIOB 110 KPUTEPUIM.
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JlaboparopHast pabota Ne 3 «I[Ipucnoco61eHHOCT OPraHU3MOB K Cpeie OOUTAHHSI.
[TpakTrueckas padota Ne6 «OCHOBHBIE ITyTH IBOJIIOIUHU: apoMopd03, U0 AT TAIIHS,
JIeTeHepaIIHs.

5.ITPOUCXOXJIEHUE UEJIOBEKA

AHTpomnorenes. DBoorus mpuMaToB. COBpEMEHHBIE TUITOTE3bI O MPOUCXOKIACHUN
yenoBeka. JlokazaTenbCTBa POJCTBA YEIOBEKA C MICKOMUTAIOIIMMHU KUBOTHBIMU. DTaIlbl
9BOJIIOLIMHU YeJIOBEKaA.

Yenoseueckue packl. POIcTBO M € IMHCTBO MPOUCXOXK/ICHUS YeloBeueckux pac. Kputuka
pacusma.

JdemMoHcTpanum:

UepThl CXOJCTBA U Pa3IUIMsl YETIOBEKA U KUBOTHBIX. YepThI CXOACTBA YeJIOBEKA U
MIPUMATOB.

[TpoucxoxaeHue yemoBeka. YemoBeyeCKue pachl.

IIpakTHYeckoe 3aHATHE:

[IpakTrueckas pabota No7 «AHaIM3 U OIICHKA PA3IMYHBIX TUIIOTE3 O MIPOUCXOXKICHUN
YyeJIOBEKa.

6.0CHOBBGI 5KOJIOI'MHA
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSX OPraHU3MOB MEX]Ty COO0H U OKpY Karolei
Cpeaoi.

Okonorndeckne (GakTopbl, X 3HAUCHUE B KU3HH OPraHU3MOB. DKOJIOTHUECKUE CUCTEMBI.
BunoBas u nmpocTpaHCTBeHHAs CTPYKTypa SKocucTeM. [IurieBsie CBsA3H, KPyT BOPOT
BEIIECTB U MPEBpAILEHUE SHEPTHH B IKOCUCTEMaX. MeXBUIOBbIE B3aNMOOTHOIICHUS B
HKOCUCTEME: KOHKYPEHIIMSI, CHMOHM 03, XUIIIHUYECTBO, Tapa3uTu3M. VIcKycCTBEHHBIE
COOOIIIECTBA - arPOIKOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — riobdanpHas 3xocucreMa. Yuenue B. . Beprajackoro o 6uocdepe. Ponb
KHUBBIX OpraHu3mMoB B Ouocepe. buomacca. Kpyropopor BaxHeHIInX OMOreHHBIX
3JICMEHTOB (Ha IpUMEpeE YIiieposia, a30Ta u Jip.) B 6uocdepe.

buocdepa u yenosek. 3menenus B 6uochepe. [locnencTBust 1esTeIbHOCTH YellOBEKa B
OKpy>Karole cpene. Bo3necTBre npon3BOACTBEHHOM IESITEILHOCTA HA OKPYKAIOIIYIO
cpeny B obmacTu cBoeit Oyaymieit npodeccuu.

DKOJIOTHS KaK TEOPETUIECKasi OCHOBA PAIIMOHAILHOTO TPUPOAONOIH30BAHUS 1 OXPAHbI
npuposl. Hoocdepa. IlpaBuna noBenenus oieit B OKpyKarolei MpupoIHON cpee.
bepexnoe oTHOIIEHHE K OMOJIOTHYECKUM 00BEKTaM (PaCTEeHUSIM U KUBOTHBIM U UX
cooOuiecTBaM) U X OXpaHa.

JdemoHcTpaumnu:

Okonornyeckue (GakTopbl U UX BIUSHUE HA OPraHU3MBI.

MeXBUIOBBIE OTHOIIECHUS: KOHKYPEHIIHSI, CAMON03, XHITHIYECTBO, MTAPA3UTU3M.
SIpycHOCTBH PaCTH-TEIBHOTO COOOIIECTBA.

[TumeBkie nienu 1 ceTu B OMOIeH03€e. DKOJIOTHYECKHE THPAMHUIBI.

Cxema 3KOCUCTEMBI.

KpyroBoport BerecTs 1 npeBpanieHne SHepriun B skocucteme. buocdepa.

Kpyrosoport yriepona (azota u z1p.) B Ouocepe. Cxema arposKOCUCTEMBI.

Oco00 oxpaHsieMble PUPOTHBIE TeppuTopun Poccuu.

IIpakTHYecKkHe 3aHATHSA:

[IpakTuueckas pabora Ne§ «CpaBHUTENbHASI XapaKTepUCTHUKA OMOTre0eH03a U
arporeHo3ay.

[IpakTuueckas padota Ne9 « CocTaBiieHHEe MUIIEBBIX LIETIEH».

7.BUOHUKA

buonnka kak olHO U3 HaMpaBJiIeHU OMoOIOTUN U KHOEepHEeTHKH. PaccMoTpenrne OMOHUKOM
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ocoOeHHOCTEH MOP(HOPHU3HOTOTNIECKON OpraHU3aluy )KUBBIX OPTaHU3MOB U X
WCIIOJIb30BAHUSA I CO3JAHMS] COBEPIIEHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB IO
AQHAJIOTUH C )KUBBIMU CHCTEMaMHU.

JdemoHcTpaumuu:

Monenu cki1ag4atoil CTpyKTYpbl, UCIIOIb3YEMOM B CTPOUTENLCTBE. TpyOuaTbie CTpYKTYpbI
B )KMBOW IIPUPOJAC U TEXHUKE.

AdpoMHAMUYECKUE U THIPOJINHAMUYECKUE YCTPOUCTBA B )KUBOM IIPUPOJAE U TEXHUKE.

Temsbl pedepaToB, T0KIAI0B, HHAUBUIYAIbHBIX IPOECKTOB.

1)Ycnexu coBpeMEHHOM I'€HETUKU B MEAMULIMHE U 37paBOOXPAHEHUU.

2)CoBpeMeHHbIE IPEICTABICHUS O 3apPOXKACHUHU KU3HU. PaccMoTpeHune 1 orieHka
Pa3IMYHbIX THIIOTE3 IPOUCXOXKIACHUS

3)CoBpeMeHHBIH dTall pa3BUTHS YeoBedyecTBa. YemoBeueckre packl. OMacHOCTh pacu3Ma.
4)BinsiHue OKpYyXKarollel Cpeibl U €€ 3arpsA3HEHMs] Ha Pa3BUTUE OPTaHU3MOB.
5)BausiHue KypeHusi, ynoTpeoieHus alkoroisi 1 HAPKOTUKOB POAUTEISIMU HA
SMOpHOHAIILHOE pa3BUTHE peOEHKA.

6)BuioBoe u 3xonoruyeckoe pazHooopasre OMOIeH03a Kak OCHOBA €r0 YCTOWYMBOCTH.
7)Pa3znuyHble 3KOJIOTUYECKUE MUPAMUIbI U COOTHOIICHHS OPraHU3MOB Ha KaKJI0M UX
CTYIICHHU.

8)PoJib IpaBUTENBCTBEHHBIX M O0ILIECTBEHHBIX 3KOJOTMYECKUX OpraHu3aluil B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

9)OnacHocTh TTI00aNIEHBIX HapyIIeHUH B Onochepe. O30HOBBIE «IBIPHI», KUCIIOTHBIE
JOXKIH, CMOTH U MX IIPEIOTBpAICHHUE.

Pazgen OKOJIOI'USA
BBenenue.

OOBeKT U3ydeHHs IKOJIOTUN — B3aUMOJICUCTBHUE )KUBBIX cucTeM. McTopus pa3BuTus
3KOJIOTHH. MeTOI[I)I, HCIIOJIB3YEMBIC B OKOJIOTMYCCKHUX UCCIICAOBAHUAX. Poib sxostornu B
(dhopMUPOBaHUH COBPEMEHHOM KapTUHBI MUPA U B IPAKTUYECKON JAESITENEHOCTU JTIOACH.
3Ha4YeHHE SKOJIOTHH B OCBOCHUH NMPOGECCU U CIIEIUATBLHOCTEH CpeTHEro
npodeccrnoHanbHOTO 00pa30BaHMUS.

l. Ikosorus kak HayqIYHast IMCHHUIIJINHA.

O6mas sxoqaorusi. Cpena oburanus u ¢paktopsl cpepl. O0ImMe 3aKOHOMEPHOCTH
necTBus pakTopoB cpeabl Ha opranusM. [omymsius. Oxocucrema. buocdepa.

ConnanbHas 3xoqorus. [Ipenmer nzydenus conuansHoi skonorun. Cpena,
OKpy’Karolas 4ejaoBeka, ee cnenuduka u cocrosinue. [lonarue «3arpszHeHue cpeas».

IpukaagHas 3K0J0rus. DKOJIOTHUECKUE TPOOJIEMBbI: PErHOHANIBHBIE U
rio6anpHble. [Ipy-4yrHBI BO3HUKHOBEHUS TT100aIbHBIX 9KOJIOTMYECKHUX PoOIIeM.

JdemMoHcTpanuu.

Dkosorudeckue (pakTopsl U UX BIUSHUE Ha OPTaHU3MBL.

MexBUIOBbIE OTHOIIEHUS: KOHKYPEHIIHS, CAMONO03, XUIITHUYECTBO, MTApa3UTU3M.

IIpakTuyeckoe 3ansaTue Nel

«Onucanue aHTPONOTeHHBIX U3MEHEHUH B €CTECTBEHHBIX NMPUPOIHBIX JaHIadrax
MECTHOCTH, OKPYXKaroIleH 00yqaromerocs».

Il. Cpena oOuTaHus YesloBeKa U IKOJOrnyeckasi 0€30acHOCTb.
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Cpena oouranus yesoBeka. Okpyxaroniasi 4eJaoBeKa cpeia U €€ KOMIIOHEHTHI.
EctecTBeHHas 1 UCKYCCTBEHHAsI Cpelibl 0OMTaHus yenoBeka. ComuanbHas cpefa.

I'opoackas cpena. ['oponckast kBapTupa 1 TpeOOBaHUS K €€ 3KOJIOTHYeCKON
6e3omacHoctu. lllym u BuOpanus B rOpoICKHX yCIOBHSIX. BiusHUe mryma v BUOpanuu Ha
3I0POBBE TOPOJCKOrO YEIOBEKA.

DKOJIOTUYECKHE BOTIPOCHI CTPOUTEIHCTBA B TOPOJIE. DKOJOTHUECKUE TPeOOBaHUS K
OpraHu3aly CTPOUTENBCTBA B TOpoie. MaTepuaisl, HCIIOJIb3yeMbI€ B CTPOUTENBCTBE
KWJIBIX JOMOB U HEXKUJIBIX MMoMerieHnid. Mx sxonoruueckas 6e3omacHoctb. KOHTpOIb 32
KaueCTBOM CTPOUTEIIbCTBA.

Ceabckas cpena. OcoOOCHHOCTH cpeibl OOUTaHUS YEIOBEKa B YCIOBHUSAX CEITBCKON
MecTHOCTHU. CenbCKOe X03S5IIICTBO U €ro 3KOJOTUYECKHE MPOOIEMBbI.

JlemoHCcTpauus.

Cxema arpo3KOCHCTEMBI.

IIpakTHyeckoe 3ansaTue Ne2

«Onucanue )XWINIIA YeJI0OBEKa KaK UCKYCCTBEHHON 3KOCUCTEMBI.

I11. Konuenuus ycTroiiYuBoro pa3BuTHsi.

Bo3HuKHOBeHHE KOHIENIMHU YCTOIYMBOr0 pa3BUTHs. / 106anvhsie
9KOI02UYeCKUe NPOOIeMbl U CNOCOObL UX peuteHusi. BOZHUKHOBEHHE YKOJIOTHYECKUX
MOHATUHM «YCTOWYUBOCTBY U «yCTONYHUBOE PAZBUTHUEN.

«YcroitunBocTh M pa3BuTHe». CriocoObl pelIeHUs] IKOJIOTMYECKUX POOJIeM B
pamKax
KOHUENIUHN «Y CTONYMBOCTD U Pa3BUTUE». DKOJIOTMUECKUM CIIe/l U UHAEKC YEIO0BEYECKOTO
pa3BUTHS.

JdeMoHcTpanmnm.

Hcrnonb3oBaHKue pECYpCOB U PA3BUTHE YEIOBEYECKOr0 IOTCHIMAIIA.

WNHaekc «oKUBOU IJIaHETBD».

DKOJIOTUYECKHH CIeN.

IIpakTyeckoe 3ansaTue Ne3

«PelIeHne dKOJIOTMYECKUX 3a/1a4 HA YCTOWYUBOCTD U PA3BUTHEY.

IV. Oxpana npupoasl.

IIpuponooxpannas AeATeNbHOCTD. Mcmopus oxpanvl npupoost 6 Poccuu. Tumsl
OpraHu-3alMi, CIoCOOCTBYIOIUX OXpaHe Npupoabl. Oco0o0 oxpaHseMble IPUPOIHbIE
TEPPUTOPUHA U UX SaKOHOI[aTCHBHBIﬁ CcTaTtyc. DKOIOTHYECKHE KPHU3UCBI U 3KOJOTUYCCKUC
cUTyanuu. JKojorudeckue npoodiemsl Poccun.

IIpupoanbie pecypebl U X oxpaHa. [IpupoIHO-TeppUTOPUATIEHBIE ACTIEKTHI
sKosoruueckux npodaem. [IpupoaHbie pecypchl U criocoObl X oXpaHbl. OXpaHa JIECHBIX
pecypcoB B Poccuu. Bo3mokHOCTH yripaBieHMs 3KOJOTHYECKMMH CHCTEMaMu (Ha puMepe
JIECHBIX OMOTEOIIEHO30B U BOAHBIX OMOIICHO30B).

JdemoHcTpanmu.

SIpycHOCTH PaCTUTEIHHOIO COOOIIECTBA.

[TumeBsle 11€1IM U ceTH B OMOIIEHO3E.

KpyroBopot BelecTB 1 NpEBpAILLIEHUE SJHEPTUH B IKOCUCTEME.

Oco00 oxpaHsieMble IPUPOAHbIE Tepputopun Poccun.

IIpakTnyeckoe 3ansaTue Ned

«CpaBHI/ITeJ'H)HOC OINMHMCAHUEC €CTCCTBECHHBIX MPUPOJHBIX CUCTEM U arpO3KOCUCTEMBD).

[IpumMepHBIE TEMBI JOKIAT0B.
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1)Bo300HOBIIsIEMBIE 1 HEBO30OHOBIISIEMbIE PECYPCHI: CIIOCOOBI pelIeHHsI TPOOIEMbI
HCYEepPIIAaeMOCTH.

3) Uctopus u pa3zBUTHE KOHLENIMHY YCTOMYMBOTO Pa3BUTHS.

4) Okpyxaroiasi cpefia 1 €e KOMIOHEHTHI: pa3InYHbIe B3IJISIIbI HA OJIHY NMPOOJIeMy.

5) OCHOBHBIE 3KOJIOTUYECKUE IPUOPUTETHI COBPEMEHHOT'O MUPA.

6) Oco00 HeOmaronpusATHRIE B AKOJIOTMYECKOM OTHOILIEHUHU Tepputopun Poccuu:
BO3MOXKHBIE CTIOCOOBI pelIeHHsI TPOOIIEM.

7) Oco60 oxpaHsieMble IPUPOJAHBIE TEPPUTOPUU U UX 3HAYCHHE B OXPaHE MPUPO/IBL.

8) IlonmynAuus Kak 3K0J0rnyecKas €IMHULA.

9) [IpuunHBI BO3HUKHOBEHHUS SKOJIOTMUECKUX MPOOIEM B TOPOJIE.

10) IIpo6nembl BOAHBIX PECYPCOB U CIIOCOOBI UX penieHus: B Poccun.

11) IIpoGaembl MOYBEHHOH APO3HMH M CIIOCOOBI ee pemeHus B Poccum.

12) [Ipo6sembl yCTOWYMBOCTH JIECHBIX IKOCUCTEM B Poccum.

13) Cuctema KOHTPOJIS 32 SIKOJOTHYECKON Oe30macHOCThIO B Poccun.

14) CoBpemeHHbIE TPEOOBAHMS K SKOJIOTUYECKOIH 0€30MacHOCTH MPOTYKTOB
MUTAHUA.

15) CtpykTypa 3KOJIOTUUECKON CUCTEMBI.

16) TBepzpble OBITOBBIE OTXO/ABI U COCOOBI PELICHUs TPOOIEMbI UX YTHIU3ALUH.
17) DHepreTrueckue pecypehl U mpodaemMa X UCUEpIIaeMOCTH.
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2.2. Temarudeckuii jaH u cogep:;kanue yudeOHoi mucuunauabl PU3NKA U ECTECTBO3HAHUE

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pa3aesioB U TeM €caMOCTOsITe/IbHAsA padoTa 00yYarouxcst yacosB / O0CBOEHUA
3a4eTHBIX
€TMHUIL
1 2 3 4
Paznen ¢pusnka 126/3,5
BBenenue Copepxanue yueOHOro Marepuana:
1 | ®usuka-nayka o npupoje. Pu3nyecKkre BEJIMUMUHbI, €IUHUIIBI UX U3MEPEHUSI. 2 1
2 | JIabopaTropHas padora Nel 2 2
«OmnpeneneHne IOTHOCTH TBEPAOTO TEIay
CamocTtosaTtenbHas padora: 2
BrinosiHeHue 3aganuii o TeMe
Pa3nea 1. MexaHuka. 3
Tema 1.1. Copepxanue yueOHOro MaTepuaa: 2,3
Kunemaruka. 1 | Kunemartuka. Buapl MeXaHU4YECKOTO JBUKEHUS 2
2. | JIabopaTopnasi pabora Ne2 «OmnpeeneHue YCKOPEHUsI IPH PAaBHOYCKOPEH. JABUKCHUM» 2
CamocrodrenbHas paboTa: 2
Oos3aTenbHas gomaumHsas padora Nel «lapameTpsl paBHOYCKOPEHHOTO IBUKEHUS
BrinosiHeHue 3aganuii o TeMe
Tema 1.2. [Inunamuxa. Cogepkanue ydeOHOro MaTepuarna: 2
1 | 3axonsl HeroToHa. 2
2. | TI3Nel .Bugp! cui. 2
CamocrosrenbHas paboTa: 2
Brinonnenue 3aganuii mo reme «3akoHbl HproToHa»
Tema 1.3. 3akoHbI CopepxaHue yaeOHOTo MaTepHuaa: 2
coXpaHeHUs 1 | 3akOHBI COXpaHEHUS B MEXaHUKE. 2
2 | [I3Ne2Penrenune 3a1a4 1Mo TeMe «3aKOHBI COXpaHeHHS . 2
CamocrositenpHas padoTa: 2

BrinonHenue 3agaHuii o TEME 3aKOHBI COXPAHCHUA.
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Paznen 2. MojiekyasipHasi pu3uKa 1 TEPMOJAMHAMHUKA.

Tema 2.1. OcHOBBI CopepxaHnue yueOHOro Marepuaa: 2,3
MOJIEKYJISIPHO- 1 | Ocuosublie nonoxenust MKT. JlaBnenue. TepMoaunaMuueckas Temmeparypa 2
KHMHETHYeCKOH TeopHuu 2. | I'a3oBble 3ak0HBI. M301IpOIIECCHI. 2
(MKT). 3. | JIa6oparopuas pa6ora Ne3 "IIposepka 3akona Boins-Mapuorra" 2
CamocrosiTenpHas padbora: 3
Brinonnenue 3aganuii Mo TeMe ra3oBble 3aKOHBI.
OJ1P Ne2 "U3zompoueccsl .
Tema 2.2. OcHOBBI CopepxaHnue yueOHOro Marepuaa: 2
TEePMOAUHAMMKH. 1. | 3aKOHBI TEPMOJUHAMUKHU. 2
CamocrositenbHas paborta:BeinoaHeHne 3a1aHuil o Teme 1
Tema 2.3. CBoiicTBa CopepxaHnue yueOHOro MaTepuana:
NapoB, JKUAKOCTel 1 1. | JlabopaTopHo-npakTH4eckas padora Ne4 «OrmnpeneneHue napaMmeTpoB BIaKHOCTH BO3TyXa 2
TBEPIBIX Tel. B ayJIUTOPUN».
2. | Monenb cTpOoeHUS KHUJIKOCTH. 2
3. | JlabopaTopuasi pabora Ne5 "Omnpenenenue ko3pPpuirieHTa moOBEpXHOCTHOTO HATIKEHUS 2
BOJBDY
4. | Moznenb CTpOEHHsI TBEPJIBIX TEI. 2
5. | JIabopaTopHasi padota Ne6 "Onpenenenue ko3 uIeHTa pacIiupeHus: TBEPAbIX Tell pU 2
HarpeBaHuu"
CamocrosrenbHas paboTa : 5
BrinosiHeHue 3aganuii mo TeMe mno teme «BrnaxxHOCTh)
CamoctosiTenbHoe KoHciekTupoBanue «Kunenuey, «[ IpruOopbl 1715 n3MepeHust BIaKHOCTH.
Paznen 3. DuekTpoannaMmuka.
Tema 3.1. CopepxaHue yaeOHOro MaTepHana: 2
JJiIeKTpuYecKoe moJie. 1. | Dnextpuueckuii 3apsa. 3akoH Kynona 2
2. | DnekTpuuecKoe NoJje, ero XapakTepUCTUKU. 2
CamocrodrenbHas padboTa : 2
BrimosHeHHe 3a1aHNN 10 TEME
Coneprkanue yueOHOro MaTepuasa 2,3
1. | JlaGopaTopHo-nipakTH4YecKkasi padora Ne7 2
«TocTossHHBIN TOK. Llenu MOCTOSHHOrO TOKa»
2. | TI3 Ne3. TlocnemoBaTeIbHOE M MapAIICIbHOE COSTHHCHUE 2
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«Pacuer R,x»

3. | JlabopaTopHasi pagora Ne 8 2
«OrnpeseneHue yaeabHOT0 COMPOTUBICHUS
4. | JlaGopaTopHas padora Ne9 «Onpenenerne 3/1C 1 BHyTPEHHETO COMPOTHBIICHUS 2
HCTOYHUKA TOKa»
5. | TennoBoe neiicTBue Toka. Pabora 1 MOITHOCTH TOKA. 2
6.. | JIabopaTropHnasi pa6ora Nel(O "MccrnenoBanne 3aBUCHMOCTH MOIIHOCTH, TIOTPEOJIIEMOM 2
JIAMIION OT HANPSKEHUS Ha ee 3aKuMax”
CamocrosiTenbHas padoTa: 6
BrinosiHeHue 3aganuil mo Teme
CaMocTosTenbHOE KOHCIIEKTUPOBaHUE TeMbI «TeroBoe IeHCTBUE TOKAY.
OJIP Ne3«Pacuer RokB.»
Tema 3.3. MarautHoe CopepxaHue yaueOHOro Marepuana 2
noJe. 1. | MarunuTHOE 10JIe, €T0 XapaKTePUCTHKHU. 2
2. | Cuia Ammepa. DIeKTpOU3MEpHTENbHBIE TPUOOPHI 2
CamocrosTenpHas padoTa: 2
BrinosiHeHue 3aganuil mo teme
Tema 3.4. CopepxaHnue yueOHOro Marepuana: 2
DJIeKTPOMATHUTHAsA 1. | OnbiTel @apajes. DneKTpOMarHuTHasE MHAYKLNS, YACTHBIM 1 00Luil ciryyail. 2
HHIYKIIUS.
CamocrositenpHas padoTa: 1
BrmmonHeHue 3amanuii mo teMe o teMe "OMMNy .
Pasnen 4. KosieOanus U BOJIHBI
Tema 4.1. Coneprxkanue ydeOHOro MaTepuarna: 2
Mexannuyeckue
KOJIe0AHNS U BOJHBI 1. | Mexanuyeckue KoneOaHus U BOJHBI. Y paBHEHHE, rpaduk. 2
2. | JIabopaTopHas padora Nell"OmnpenencHue yCKOpEeHUs: CBOOOHOTO TIAJICHUS C TIOMOIIBIO 2
MaTeMaTHUYeCKOro MasiTHUKa"
CamocrosiTenpHas padoTa: 2
Brinosinenue 3aganuit mo teme
CaMocTosiTeIbHOE KOHCIIEKTUPOBAHUE 10 TEME «3BYK»
Tema 4.2. CopepxaHue yaeOHOro MaTepuana 2,3
DJIeKTPOMATHUTHBbIE 1. | [TPNed«IlepemennsIit Tok». [lepeMeHHBII TOK ero mapamerpsl, rpaduk. 2
KOJIe0aHNS ¥ BOJIHBI. 2. | JlabopaTopHo-nnpakTHYeckas padora Nel2 «VccnenoBanue 3/M KoseOaHUH C TOMOIIBIO 2
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ocmutorpada

3. | O/m Bonnel. UX cBoOiiCTBA. 2
CamocrosiTenpHas padoTa: 3
OZIP Ne4 «IlepemenHbIit TOK"
Brinonnenue 3aganuii no reme no teme « AJEeKTPOMarHUTHBIE KOJIeOaHHsD)
Pa3nea 5. Ontuka
Tema 5.1. BosinoBasi Copepxanne yueOHOro Marepuana 2,3
ONTHKA 1. | Cser kak 3/M BoHa. 3aKOHBI OTpaXXEeHHUs U npenomieHus. [loaHoe oTpaxkeHue cBera. 2
2. | JlabopaTopHo-npakTH4eckasi padora Nel3 «OnpeneneHue mokazaTesis MpeaoMICHUS 2
CTEKJIa»
3. | Uatepdepenunms, nudpakuus u AUCTIEPCUS CBETA. 2
4. | JlabopaTopHas padora Nel4 "Omnpezenenne IIUHBI CBETOBOM BOJHBI C ITOMOIIIBIO 2
T (HPaKIIMOHHON PeIIeTKH"
5. | JlabopaTopHnas padora NelS "HaGmonenue cnektpos" 2
CamocrosTenpHas padoTa: 5
OJIP Ne5 "PacueT cMmelieHus Ipyu MpOXOXKIACHUS JTyda yepes3 IIT0CKO-TapalIeTbHYI0
IJJACTUHY"
Pa3nes 6 DiieMeHTbI KBAHTOBOM (PU3UKH.
Tema 6.1 KBanToBas CopepxaHue yaeOHOT0o MaTepuana 2
ONTHKA 1. | KanroBas Teopus [lnanka. KBantoBas mpupoja cBeta 2
2. | ®otorddext. PorornemenTsl. KoHTpOmbHas paboTa 1Mo teme. 2
CamocrosrenbHas paboTa: 2
BrinosiHeHue 3aganuil mo Teme
Tema 6.2. ®usuka CopepxaHue yaeOHOTo MaTepuana 2
aTroma. 1. | Crpoenue aToma: ruIaHeTapHas MOJICJb U MOCTyJaThl bopa. 2
CamocrosrenbHas paboTa: 1
BrinosiHeHue 3aganuil o Teme
Tema 6.3. ®usuka CopepxaHre yaeOHOT0o MaTepuana 2
aTOMHOIO siApAa. 1. | CtpoeHue aTOMHOTO si1ipa. SlaepHbIe CUJIBI. 2
JleexT Macchl aTOMHBIX S7Ep.
CamocrodrenbHas paboTa: 1
BrimosHeHue 3a1aHuN 10 TEME
84+42
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PA3/IEJI 2 BuoJsorus 54/1,5
Paszgea I.
Y4eHue 0 KJIeTKe.
Tema 1.1 CopepxaHue yaeOHOTro MaTepuaa; 1
Xumnueckas opranusanua | 1. | Heopranumueckue u opraHndecKue BEIIeCTBa, UX POJIb B KIETKE.
KJICTKH. IIpakTnyeckas padora « CTpykrypa OEIKOBOI MOJIEKYIIBI. 1
Tema 1.2. CopepxaHue yaeOHOTr0 MaTepuaa;
CtpoeHue u GyHKINH 1. | Ctpoenue KkiieTKU MPOKAPUOT, FyKapuoT. Bupycel. CTpoeHue u (yHKIIUN OPTraHOUIOB 1
KJIETKH. KJIETKH DYKapHOT.
JIP «/3yuenue cTpoeHusl KIETKH O] MUKPOCKOIIOM. 1

Tema 1.3. Cogneprxkanue ydeOHOro MaTepuarna:
OOMeH BelecTB U 1. | Dramnsl sHeprerudeckoro oomena. @orocunres. bruonornueckuii cuHTE3 OENKOB. 2
MpEBpaIlCHUE SHEPTUU
B KJIETKE.
Paznean 1.
Pa3mHo:KkeHNe 1 HHIMBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.
Tema 2.1. Cogneprkanue ydeOHOro MaTepuarna:
PazmuHoxxenue opranusmos. | 1. ‘ Jenenue knetku. AMuto3. Mutos. Meito3. CiocoObl pa3MHOKEHHUS. 2
Tema 2.2. Coneprkanue yueOHOro MaTepuaa:
WnpuBuayansHoe passuthe | 1. | OHTOreHes. OMOpHOHaNBHOE, MOCTAMOpPHOHATBLHOE pa3BUTHE.  BpemHoe BiMsHUE 1
OpraHU3MOB. pa3nuyYHbIX ()aKTOPOB HA Pa3BUTHE 3apObIIIA.

IpakTuyeckasi pa6ora «CxoaCTBO 3apObINICH MO3BOHOYHBIX). 1
Pasznen 1.
OCHOBBI T€HETHKH M CeJIEKINH.
Tema 3.1. CopepxaHue yaeOHOT0o MaTepuana 1
OCHOBHBIE TIOHATHS U 1. \ [Tpeamer u 3anaun reHeTku. OCHOBHBIE MOHSATHS, METO/IBI U 3aKOHBI TEHETHUKH.
3aKOHBI T€HETUKH. IIpakTuyeckas padora « CocTaBIeHHE CXEM CKPEIUBAHUSY. 1
Tema 3.2. CopepxaHue yaeOHOTo MaTepuana
3aKOHOMEPHOCTH 1. | MonorubpuaHoe u auruOpupHoe ckpemuBaHue. BsaumopeiicTBue aieneil. 3akoH 1
HACJIEACTBEHHOCTH U T.Moprana. Pemenue 3anau.
W3MEHYHBOCTH. 2. | Buapl uaMenurBocTH. MyTarioHHas ¥ MOTU(MUKAIIMOHHAST W3MEHUYHUBOCTD. 1
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Bapuanuonnsiii pan u kpuad. Hopma peakuuu. 3akon H.W. BaBunosa.

JIP «IlocTpoeHue BapualimoOHHOTO Psijia U KPUBOI». 2.3
Tema 3.3. Copepxanne yaeOHOr0o Marepuaa 2
OCHOBBI celleKIIMH 1. | IIpenmer u 3amaun cenekuuu. LieHTprI poucxoxkaeHus KyabTypHbIX pacTenuii mo H.1.
pacTeHui, )KUBOTHBIX U BapunoBy. OCHOBHBIE METObI CEJIEKIIMH PACTEHUM, )KUBOTHBIX M MUKPOOPTaHU3MOB.
MHUKPOOPTraHHU3MOB. IIpakTHyeckas padora «BplsiBI€eHHE MyTareHOB B OKpPY KalOLIEH cpeae».
Pazgea V.
IIpoucxoxaeHne U pa3BUTHE JKU3HM Ha 3eMJie. DBOJTIOLMOHHOE YYeHHUE.
Tema 4.1. Copepxanue yueOHOro MaTrepuana 3
[Ipoucxoxnenne U Havallb- 1 A
. HaJIU3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOXKIACHUS *Ku3HU. KpaTkas ucropus

HBIE 3TAlbl PA3BUTHUS KU3HU R —— —
Ha 3eMJIe.
Tema 4.2. Cogepxanue yueOHOro MaTepuana
Hcropus pa3131/1T1/I$1 9BOIO- 1. 3HakoMcTBO ¢ 3BosoImoHHbIMU unesmu K. JIunnes, XK.b.Jlamapka, U./lapsuna. Bun,
HMOHHBIX HACH. €ro KpUTEpUU U CTPYKTypa.

IIpakTHyeckas padora « OnucaHue BUAOB 10 KPUTEPUSIMY.
Tema 4.3. Coneprkanue ydeOHOro Matepuana 2
MuKkpo3BOIIOIUSA U Makpo- 1 B =

. opn0a 3a cymectBoBanue. EctectBenHsbiit oT60p. [Iprcnoco01eHHOCTh OPraHu3MoB —

IBOTHOTHA. pe3ysbTaT AeUCTBUS €CTECTBEHHOIO 0TOOpa. [ 1aBHbIe MyTH U HAINPaBJICHUS SBOJIIOINH.

2. JIP «IIpucrnocobaeHHOCTh OPraHu3MOB K Cpeie»

IIpakTuyeckas padora « OCHOBHBIE ITyTH SBOJIIOIMH: apoMOP(O3, UINOAJaNTaLIHS,

JIETeHEpaLys».
Pa3znen V.
IIpoucxoxnenune yeaoBeka.
Tema S.1. Coneprkanue y4eOHOro MaTepuana 3

AHTpOIIOT€EHE3.
YenoBeueckue pacel.

1. I[OKaBaTCHBCTBa MPOUCXOKIACHUSA UYCIIOBCKA I[BI/I)KyIJ_II/IC CHJIbl aHTPOIIOI'CHE3a. OTalbl
OBOJJOIMH 4YCJIOBCKA. Yenoseueckue pacel, CAMHCTBO UX NPOUCXOXKICHUS.

HpaKTlfl‘leCKaH paGOTa «AHamm3 u OLCHKA PpPa3IMYHbIX THUIOTE3 O IPOUCXOKIACHUN
YCIIOBEKa».

Paszgea VI.JOxocucrema
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Tema 6.1.

Copneprkanuie yueOHOTO MaTepuaa

OKoJorusi-Hayka 0 B3auMo- 1 35 1
. konorndeckue Qaxropel. CTpykrypa Ouoreornenosa. Llemn muraHus. ATpOIEHO3BI.
OTHOUICHUSIX OPTaHU3MOB. OXpang SKOCHCTEM.
IIpakTnyeckas padora «CpaBHUTENbHAS XapaKTEPUCTHKA OMOTEOIIEHO3a U arpOIICHO3a. 1
Tema 6.2. Copepxanue yueOHOro Matrepuaa
buocdepa-rinodanpuas 1. | buocdepa u cpoiictBa Omomaccel. Yuenue BepHanckoro o 6mocdepe. Kpyrosopor 3
skocucrema. buocdepa wu BemlectB. buocdepa u uenoek. Hoocdepa. Oxpana Ouo-chepsl M NEPCHEKTUBBI
4C-JIOBCK PalMOHAJILHOTO IIPHUPOAONOJIB30BAHMS.
IIpakTnyeckasi padora « CocraBjaeHUe MUIIEBBIX IEMEH. 1
Pazgea VII.
Tema 7.1. Copepxanue yueOHOT0o MaTepuana
buonnka xak omHO W3 |1 | [Ipumepsl HCIIOJIb30BAHMS B XO03HCTBEHHOU NEeATEIbHOCTH YeJ0BeKa
HanpaBIeHUH Pa3BHTHA MOpGOPYHKIIMOHANBHBIX YEPT OpPraHW3allMd OPTaHU3MOB IMPHU CO3JAHUHM TEXHHUYECKUX 2
KHOCPHCTUKH. CHUCTEM B CTPOUTEIIHCTBE.
PA3JIEJI 3 DK0JI0rus 45/1,25
Beenenue OOBeKT U3y4eHHsI IKOJOTUU — B3aMMOJIEHCTBUE )KUBBIX cucTeM. McTopus pazsutus u 1
METObI 3K0JIOruu. Posb skosioruu B popMUpOBaHUM COBPEMEHHOM KapTHHBI MUPA.
3Ha4YeHHE SKOJIOTHH B OCBOCHUH NMPOGECCUi U CIIEIUATLHOCTEH CpeTHEero
poheCCHOHATILHOTO 00pa30BaHMsL.
Pa3pnean I.
JKOJIOTHS KaK Hay4YHasi AU CUMILIMHA.
Tema 1.1 Copep:xanne yueOHOTo MaTepHana; 1
O61mas sKoorus. 1. | Cpena obutanus u ¢akropsl cpeapl. OOHMEe 3aKOHOMEPHOCTU AEUCTBUSA (DaKTOPOB
Cpezibl Ha OPTaHu3M..
2 | Monmynsmus. Dxocucrema. brocdepa 2
Tema 1.2. Copep:xanne yueOHOT0 MaTepuana; 2
CoranbHas dKOJIOTHA. 1. | [Ipeamer wu3ywyeHusi conuanbHOM SKojoruu. Cpena, OKpyKawIlas 4YeloBeKa, ee
cneunpuka u cocrosiuue. IloHsTHe «3arpsi3HEHUE CPEabI».
CaMmocrosiTenbHast paborta: cocraBieHue TaOmunbel «COCTOSHHE OKpYKaromien 3

Cpeb».
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Tema 1.3.
[IpukitagHas 3Koa0ruUs.

Coneprxanue yueOHOro MaTepuaa:

1. | Oxonoruueckue  MpoOJEMBl:  perHOHaJbHBIE M [iIoOanbHblE.  [IpUumHBI
BO3HHKHOBEHUSI INI00AJIBHBIX AKOJIOTHYECKUX MPOOIIEM.

IIpakTuyeckas padora
«OnucaHne aHTPOIIOTEHHBIX U3MEHEHNUH B €CTECTBCHHBIX MPUPOIHBIX JIaHAIadTax
MECTHOCTH, OKPYKAIOIIEH 00yJaromerocs».

CamocrosiTenpHas padoTa:

Brinonnenue pokiana, npeseHtanuu «Oco00 HeOIAronpusITHBIE B 3KOJIOTUYECKOM
OTHOIIIEHUU TEPPUTOPHUH Poccru: BO3MOXKHBIE CIIOCOOBI PEIICHUS TPOOIeM»;
«QKojoruyeckue npodyemsl Poccum v ciocoObl X PEIICHUSD.

Paszgean Il.

Cpe)la 00HMTaHMs YeJ0BeKA H HKO0JIOrHYecKas 0€30IacHOCTD.

Tema 2.1.
Cpena obutaHus 4elioBeKa.

Copep:xanue yueOHOro MaTepuana:

1. | Oxpyxkaroiias yeaoBeKa cpeia U €€ KOMIIOHEHTHI. EcTecTBeHHas M UCKYCCTBEHHAs
cpennl obutanus yenoseka. ColpaibHas cpefa.

Tema 2.2.
Tl'oponckas cpena.

Copep:xanue yueOHOro MaTepuana:

1. | Topoxckas kBapTupa U TpeOOBaHUS K e dKoJorndeckoi 6ezomacHocTH. Lllym u
BUOpAIMs B TOPOJICKUX YCIOBUSIX. BiusiHue 1TymMa 1 BUOpalluu Ha 310POBbE
TOPOJICKOTO Y€JIOBEKa.

2. OKOJIOTUUECKHE BOIIPOCHI CTPOUTCIILCTBA B TOPOAC. MaTepI/IaJ'IBI, HCIIOJIb3YCMBIC B
CTPOUTCIIBCTBEC JXUJIBIX JOMOB U HCXKUJIIBIX HOMGHICHHfI, HX 3KOJIOrH4YCCKast
0e30IMacHOCTb. KOHTpOHB 3a KaYCCTBOM CTPOUTCIILCTBA.

IIpakTnueckas padora «OmnucaHue SKUJIUINA 4YEJIOBEKa Kak HMCKYCCTBEHHOM
HKOCHUCTEMBIY.

Tema 2.3.
Cenbckas cpena.

Coneprxanne y4eOHOro MaTepuasia

1. | OcoGeHHOCTH Cpe/bl OOMTAHUS YETOBEKa B YCIOBUSAX CEIbCKOM MECTHOCTH.
CenbCKoe X035HCTBO U €ro 9KOJOTHYECKUE MPOOIIEMBI.

CaMmocrtosiTennbHasi paboTa: BBIMOJIHEHHE JOKiana, mnpe3eHTanuu «[IpudnHbI
BO3HUKHOBEHHSI KOJIOTHUECKHUX MPOOIJIEM B TOPOIE»; COOOIIEHHUS

«TBepapbie OBITOBBIE OTXO/BI U CLIOCOOBI pelleH s MPOOIEMBbI UX YTHIU3ALIUN.
IToaroroBka coobmenuii «BausiHMe Tyma Ha 3J0POBHEY.

Pazgea 111.

Konuenuust ycroiunBoro pa3purusi.
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Tema 3.1
Bo3HuKHOBEHUE KOHIIEIIIUN
YCTOHYUBOT'O Pa3BUTHS.

Coneprxanue yueOHOro MaTepuaa:

1. | I'mo6anbHbBIE SKOIOTUYECKHE TPOOIEMBI M CLIOCOOBI UX pelieHus. Bo3HUKHOBEHHE
HKOJIOTMYECKUX NOHATUH «YCTOMYMBOCTB» U «yCTOWYHMBOE PA3BUTHEY.

Tema 3.2.
VY CTOWYHUBOCTH U pa3BUTHE.

Conepkanue yaeOHOro MaTepHaia:

1. Crioco0b1 PEIICHUS DKOJIOTHYECKUX np06neM B paMKaXx KOHICIIIHUH «Y CTONYNBOCTD
W PAa3BUTHUCH. DKOJIOTHYECKUI CJICA 1 UHACKC YCIIOBCYCCKOI'O PA3BUTHA.

HpaKTI/I‘IeCKaﬂ paﬁoTa « Penrenne sxonornyeckux 3aJa4 Ha YCTOfIqHBOCTB W PA3BUTHC)).

CamocrosrenbHas paboTa: BHIIOJTHEHUE T0KIaaa «VIcTopust 1 pa3BUTHE KOHIICTIIIUN
YCTOMUYMBOrO pa3BUTHSI.
CocraBieHue U pellIeHHe YKOJIOTHYECKUX 3a/1a4.

Paszgea V.

OxpaHa npupoasbl.

Tema 4.1 Copep:xanue yueOHOro MaTepuana:

[IpuponooxpanHas 1. | Uctopus oxpansl npupozsl B Poccun. Tunsl opranusaiiuii, CnocoOCTBYIOIUX OXpaHe

JIeATEIbHOCTD. npupoabl. Ocob0 oxpaHseMble IPUPOTHBIE TEPPUTOPUH U UX 3aKOHOJATEIIbHBIH
cTaryc.

2. | CemuHap «IKOIOTUYECKUE KPUIUCHI U IKOJIOTUYECKUE CUTYAIH. DKOJIOTUYECKUE

po6sieMbl Poccumy.

Tema 4.2. Coneprxanne yueOHOro Marepuara:

[Tpupoanblie pecypchl U UX
OXpaHa.

1. | IIpuponHO-TEppUTOPUANIbHBIE ACTIEKTHI SKOJIOTHYEeCKUX npobieM. [IpuponHbie
pecypcsl ¥ criocoObl UX oxpanbl. OxpaHa JecHbIX pecypcoB B Poccun. Bo3moxHocTu
YIIPABJIEHMSI SKOJOTHYECKUMHU CUCTEMAaMHU.

IpakTuyeckasi pa6ora «CpaBHUTEIBHOE OMTUCAHUE €CTECTBEHHBIX MPUPOIHBIX CUCTEM U
arpOdKOCUCTEMBDY.

CamocrosiTenbHast paboTa: BBITIOJIHEHHE JTOKJIaa, npe3eHTanun «Oco0o oXxpaHsemMbie
MIPUPOIHBIE TEPPUTOPUHN U MIX 3HAYCHHE B OXpPAHE MPUPOIBIY;

«OCHOBHBIE HKOJIOTMUECKHUE TPUOPUTETHI COBPEMEHHOTO MUPay; pEIICHNE
DKOJIOTHYECKUX 3a71a4
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Pa3gen Xumus

HaumenoBanue Conep:kanue y4eOHOro MaTepuaJia, J1adopaTopHble padOThI M MPAKTHYECKUE 3aAHATHS, O0bem yacon YpoBeHb
pa3aesioB U TeM CaMOCTOsITe/IbHAsl padoTa o0yualumxcs, KypcoBas padbora (IIPoeKT) (eciu npedycmMompersvl) OCBOEHUS
1 2 3 4
123/3,42
Paznea 1. Oprannyeckasi Xumus
Beenenune Copnepxxanue yueOHOIro MaTepuaJa
OCHOBBI TEOPUH CTPOCHHUSI OPTAHHMUYECKUX BEIIECTB 2 1
CamocTtosaTtenbHas padora: 1 3
Brimonaenune noxnazna mo teme «Ku3Hb U I€ATEILHOCTh BETMKUX XHMUKOB)
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia
[Ipenenbusie Kitace «Ankanbmy. [loyyenue u ux npuMeHeHne 2 1
Yrjii€BOAOPOAbI CTpoeHue, CBOMCTBA aJIKAaHOB M MX MIPOU3BOIHBIX 2 1
CamocrosrenbHas padora: M3yuenne Tabauipl «HoMeHkIaTypa aqkaHOB U UX pPaJuKaIoB) 2 3
CocTaBlieHHEe CTPYKTYPHBIX (hOPMYII TPeIeIbHBIX YIIIEBOJAOPOIOB.
Tema 1.2 Coaep:xanue yueOHOTro MaTepHaJia
HenpenenbHusbie Knacc «Ankens» , Kinace «AnkagueHbn 2 1
YTIIEBOAOPOBI JlabopaTopnasi pabora Nel «YrieBogopobl psia STUICHA 2 2
Knacc «AnkuHb) 2 1
JlabopaTopnas pabora Ne2 «[lonumeps! — INIACTUKU U 3JIACTOMEPBDY 2 2
CamocTosTenpHas padora: 4 3
CocraBieHne CTpYKTYPHBIX (JOPMYII HENpeAeIbHbBIX YIIIEBOI0POI0B
Boinonnenue pedeparos o reme: «Iloaumepsl ¥ UX 3HAYEHHUE B CTPOUTENILCTBE U SKU3HI
Tema 1.3 Copepxanue yueOHOIro MaTepuasa
Apomaruyeckue Kitace «Apens» beH3oi, Tomyon 2 1
YIJICBOAOPOJIBI CamocTosTenpHas padora: 1 3
CocraBieHHE IENOYEK TPEBPAILICHUH YTIIEBOIOPOAOB
Tema 1.4 Conep:xanue yueOHOTro MaTepuaJia
[Tpuponusie [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB: HEPTh, IPUPOAHBIN U MONMYTHBIN Ta3bl 2 1
HUCTOYHUKA JlabopaTopnasi pabora Ne3 «IpupoHble HCTOYHUKH YTIIEBOAOPOIOB: HEPTH, IPUPOIAHBIN U 2 2
YIJI€BOJIOPO/IOB MOMYTHBIN Ta3bD)
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Kamennsrit yrons. [Ipoucxoxaenne, nepepadboTka U NpUMEHECHHE

CamocrosrenpHas padora: [loBropenne kiaccoB yrieBoaopoaoB: CocTaBleHUE CBOHOM TaOIUIIbI
y/B. Pemenue 3amaq
Brimonnenue 1oknanoB mo teme: «MckomnaemMbie yriaeBoI0POIb

Tema 1.5

Coaep:xanue yueOHOTo MaTepHaJia

Kucnopoacoaepxarniue

Kiacc «Cniuptbi»

OpTraHu4Y€CKUcC
BCIIECTBA

JlabopaTopnasi pabora Ne4 «Crnupter. DeHom»

Kiacc ((AJ'IB,Z[GFI/II[I)I u Kap6OHOBI)Ie KHCIJIOTBI»

JlabopaTopnasi pa6ora Ne 5 «Anpaeruapl U KapOOHOBBIE KUCIOTBD

Knacc «BXXK» Mpria.

3auéTHoe 3aHATHE

CamocrosrenbHas padbora: M3ydueHne roMoornyeckoro psijia CiupToB, ajlbJIErH10B, KApOOHOBBIX
kucnoT. CocraBneHue GopmMys KUCIOPOACOAEPIKALIMX COSAUHEHHH.

Brmonnaenue pedepatos (npezentanuii) mo teme: «BXKK 1 nx 3HaYeHne B )KU3HU YEIOBEKay,
«Mputay. Peienue 3agau

DININININININ

WWEFRLINEFPIN -

Tema 1.6
VYrieBoabl

Coaep:xanue yueOHOTo MaTepHaJia

Kiacc «YrieBoab»

ITonucaxapuapel. Kpaxmai, nemitoi103a, IIIMKOreH U UHYJIVH.

JlabopaTopnasi padora Ne6 «YriieBoab»

CamocTtosTenbpHas paboTa: U3ydeHHue CBOMCTB MOHO-, M- U TIOJIHCAXapHIOB.
Brimonnenue goknan mo treme: «Posb yriieBo/10B B )KU3HHU YETTOBEKAY
Cocrasnenue Tabnuisl «CpaBHUTENbHAS XapaKTePUCTHUKA KpaxMalia U IeJUTFOJI03bD)

WINININ

WIN ||

Tema 1.7
A3zoTcoaepixaiiue
OpTaHHYECKUC
COETMHEHUS

Conep:xanue yueOHOTro MaTepuaJia

Kmacc «AMunbel»y. Aunand. Kitace «AMuner»y. MoueBruHa. AMUHOKUCIOTHEL. beiakn

Jlaboparopnasi padora Ne7 «CBoiicTBa 6€IKOB M MX (DYHKITHI

Jlaboparopnasi padora Ne 8 «buononumepsl. BonokHay

3adetHass pabora « OpraHnuecKue COeTUHEHUS

CamocrosrenbHas pabora: CocTaBiieHHnEe CTPYKTYPHBIX (POPMYJT aMUHOB U aMUHOKHUCIIOT,
nentuoB. CocTaBieHne TabJIUI O CBOWCTBAX NOJIMMEPOB

NN N D

WIWININ| -

Paszngea 2. O01mas u Heo

raHun4deckasi XuMmus

Tema 2.1
OO0mmas XuMus

Coaep:xanue yueOHOro MaTepHaJia

Ilepnonueckuil 3aKOH 1 cucTeMa XuMu4ecknx ieMeHToB [[.1. Menneneesa

Tunel xumudeckoii cBsa3u. Knaccel HCOPTaHNYCCKUX COCIUHEHMH.
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DJIEKTPOJIMTHYECKAS AUCCOManus. [ uaponuns conen

JlabopaTopnasi paGora Ne9 «Onekrposnntuyeckas aucconuanus. ['naponus coneit

N

N

CamocTtosaTrenbHas padbora:
CocraBiieHUE XapaKTEPUCTUKU JBYX 37eMeHTOB 10 nojoxenuto B [IC. CocraBienne cxeMbl
«Knaccel Heoprannueckux Beniecty «CBoiicTBa pacTBopoB» Penenue 3aaay.

Tema 2.2
Hemetamibel

Coaep:xanue yueOHOT0 MaTepHaJia

O630p HeMeTaJlIoB. Baxknewmne COCAMHECHUS HEMETAJIJIOB. 3HauyeHUE B CTPOUTECIILCTBEC

CamocrosrenpHas padora: CocTaBieHne cxeMbl « BakHelre coeTnHeHNsT HEMETAJUIOB U X
PUMEHEHUE)»

N

Tema 2.3
MuHepansl 1 ux
UCIIOJIb30BaHUE

Conep:kanue y4eOHOT0 MaTepuaJia

["opHbIe TOPOBI 1 MUHEPATIBI

JlabopaTopnas paGora Nel0 «MuHepaibl, TOpHbIE TIOPOBD)

Jlaboparopnasi padora Nell «CunukarHast pOMBIIUIEHHOCTb. 3HAYEHHUE B CTPOUTENIbCTBEY

CamocrosrenbHas padorta: Beinonnenue pedepara no reme «CruiaMkaTHas IPOMBIIITIEHHOCTbY,
«Ctexnoy, «I"opHble nopoas», «MuHepans». Peenue 3aaau.

WINININ

WININ|F-

Tema 2.4
Meramibl

Coaep:xanue yueOHOro MaTepuaJia

00630p MeTaIIOB.

Koppo3zus MetannoB, METObI 3aIATHI

Jlaboparopnasi padora Nel2 «Metayisl. OGmiue CBOMCTBa»

Jlaboparopnasi padora Nel3 «Meraybl. CrutaBel»

[lenounslie menoyHo3emenbHble MeTallIbl. JKEécTkocTh BoJbI. [loHsTHE 006 atMocdepe.

Jlaboparopnasi padora Nel4 «KauecTBeHHBIN aHAIN3 BEILIECTB)

CamocTtosrenbHas pabora: M3ydeHrne XMMHUYECKUX CBOWCTB METAJLIOB 110 PACIIOIIOKEHUIO B
OPHM.CocraBnenne TabMIIbl KAUECTBEHHBIX PEAKIIMNA Ha KaTHUOHBI U aHUOHBI
CocraBnenue oboodmaromnieit cxembl: «Koppo3usi 1 METO/IbI 3aIUTHD)

Pemenue 3agau. IlonroroBka k 3a4€Ty.

~NINININNINININ

WINIFPININ|FP|F-

JuddepeHurpoBanHbIi 3a4eT

2

Bcero no xucuumiinHe:

348/9,67

Paboueili mporpaMMoii peyCMOTPEHO BBIITOTHEHUE OT/IENIbHBIX BUZIOB paboT, CBS3AHHBIX ¢ OyayIei npodecCHOHANBHOM e TeIbHOCThIO, B (JOpMe MPAKTHIECKON

IIOJATOTOBKH B 00bEMe 166 vacos.
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7.1. TpeOboBaHNsI K MUHUMAJIbHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecreyeHHu 0

OcBoeHne TmporpaMMbl  y4eOHOW  muciuIuimHbl «®DuU3MKa U eCTECTBO3HAHHE)
MpeoyiaraeT HajduuMe KabuHeTa XUMHUH ¢ jJaboparopuell U J1abOpaHTCKOW KOMHATOH, B
KOTOPOM HMMEETCS BO3MOXKHOCTH OOECIeUuTh CBOOOAHBINA nocTynm B MHTEpHET BO Bpems
y4eOHOTr0 3aHATHS U B IIEPUOJ] BHEYPOUHOMU ACSITEIbHOCTH 00YyUaIOIIUXCSL.

[Tomemenne  kaOuHETa  JIOJDKHO  YIOBIETBOPATH  TpeboBaHusM  CaHHTapHO-
anuaeMuoornaeckux npasmit 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO
TUTIOBBIM OOOPYJOBaHHMEM, YKa3aHHBIM B HACTOSANIMX TPEOOBAHUAX, B TOM YHCIE
CHEIHATM3UPOBAHHON y4yeOHONH MeOenbl0 U CpelCTBaMH OOY4YEHHS, TOCTaTOUYHBIMH [
BBITIOJTHEHUS TPEOOBAHUH K YPOBHIO TIOJITOTOBKH O0yUYaAIOIITUXCS.

B kabuHere MODKHO OBITH MYIBTUMEAMHHOE OOOpPYIOBaHUE, TMOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MpOoIlecca MOT'YT MPOCMATPUBATh BU3YAIbHYIO0 HH(POPMAIIHIO
110 XMMHUH, CO3aBaTh MPE3eHTAINU, BHICOMAaTEPHAIIBI U T.I1.

B coctaB yueOHO-METOIUYECKOTO U MaTepUAIbHO-TEXHUYECKOTO OCHAIIECHUS KaOuHeTa
XUMHH BXOJISIT:

* MHOTO(YHKIIMOHAIBHBIM KOMIUIEKC MPEnoiaBaTes;

* HaTypajJbHble OOBEKTHI, MOJEIH, MNpUOOpPsl U HAOOpPHI A  IOCTAHOBKU

JEMOHCTPAIIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

* T[eYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEACTBA O0yUCHHS,

* CpeAcTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHBEHI;

* T[epEeYHU OCHOBHOI M JIOTIOJHUTEIHHON yU4EeOHOM JIUTEepaTyphl;

* BCIIOMOTAaTENIbHOE 000PY/I0BaHNE M WHCTPYKIIUH;

* OubmMoTeUHBIN (HOH/I.

* 000pynOBaHHE M PEAKTHBBI COTJIACHO YCTAHOBJICHHOMY CTaHAApPTHOMY IEPEUHIO IS

KaOuHEeTa XUMUH.

B Oubnmoreunblil GoH BXOAAT YUeOHUKH U yueOHO-MeToandeckre KoMIuieKTsl (YMK),
PEKOMEH/JIOBAaHHbIE MM JIONMYILEHHbIE JJIs MCIIOJB30BaHMS B MPO(ECCHOHATBHBIX
00pa3oBaTENbHBIX OPraHU3AIMAX, PEATU3YIONIMX 00pa30BaTEIbHYIO NMPOTPAMMY CPEIHETO
obmero obpazoBanus B mpeaenax ocBoeHusi [IIICC3 CIIO na 6a3e ocHOBHOTO 0OIIETO
oOpazoBaHus.

bubnuoreunsii  ¢oH MoOXKeT OBITh  JIONOJHEH XMMUYECKOH SHIMKIIONEIUEH,
CTIPAaBOYHUKAMH, KHUTAMU JIJISl YTCHHUS 110 XMMUH.

B npouecce ocBoeHust mporpammbl y4yeOHOM JUCHMIUIMHBI CTYIAEHTBHI JOJKHBI UMETh
BO3MOKHOCTB JIOCTYIIA K 3JIEKTPOHHBIM y4eOHBIM MaTepHaliaM, UMEIOIIUMCS B CBOOOTHOM
noctyne B cetu MHTepHET (S/IEKTPOHHBIM KHHMraMm, NMpakTUKyMmMaM, TecTaM, MarepuaiaM
EI'D u np.).

Jlnsi BBIMOJNHEHUS J1a0OpaTOpHBIX padOT CTyJIeHTaM HEOOXOJMMO HMETh MPOCTOH H

[[BETHBIE KapaHIallH, JINHEHKY, JTACTHK, IEPUYATKH, KaIbKYISITOp, Xaar.

7.2. UudopmannonHoe obecnevyeHue 00ydeHust
OU3UKA

OcHOBHAA JIUTEPATYPA

Mskumes I'. SI. ®uzuka. 10 xnace : yuebnuk / I'. 5. Msakumes, b. b. byxosues, H. H.
Cotckuit. - 4-e w3n. — Mocksa : [lpocBemenue, 2021. — 416 c.: un. — (Cpennee
npodeccuonansHoe oopazoBanue). — 50 9K3.

50



MskumeB I'. SI. ®usuka. 11 kmacc : yuebnuk / I'. 5. Mskumes, b. b. bByxosies, B. M.
Yapyrusn. - 5- e m3a. — Mocksa : Ilpocsemenne, 2021. — 436 c.: mi. — (Cpennee
npodeccuoHabHOE 00pazoBaHue). — S50 7K3.

Jlorunenko O. B. ®usuka : yue6nuk / O. B. JlorBunenko. — Mocksa : KnoPyc, 2022. —
341 c. — (Cpennee mpodeccuonanbuoe obpazosanue). — URL: https://www.book.ru. —
Pexxum mocTyma: mo mojmnucke.

Munckuii A. A. ®usuka : yue6nuk / A. A. Ilunckuid, I'. FO. I'pakoBckuii ; mox oOur. pe.
0. U. uka, H. C. IlypsimeBoit. — 4-e¢ uza., ucnp. — Mocksa : DOPYM : UHOPA-M,
2022. — 560 c. : mn. — (Cpennee mnpodeccuoHaipbHoe oOpa3zoBanmue). — URL:
https://znanium.com. — Pexxum focTyma: mo mojamnmcke.

JlomoJHHUTEIbHAA JJUTEPATYPA

Tpodgumona T.U. Kpatkuiit kypc pu3NKu ¢ mpuMeEpaMu pelieHus 3a1ad : yaeOHoe mocooue
/ Tpopumona T.M. — Mocksa : KnoPyc, 2021. — 279 c¢. — (Cpeanee npodeccuoHaIbHOE
obpaszosanue). — URL: https://www.book.ru. — Pexxum goctyma: 1mo moamucke.

Tpodumona T. U. Ousuka : Teopus, pelleHUe 3a/1ay, JEKCUKOH : yuyebHoe mnocobue / T.
N. Tpopumoa. — Mocksa : KuoPyc, 2022. — 315 ¢. — (Cpennee mpodeccruoHaabHOe
obpazosanue). — URL: https://www.book.ru. — Pexxum noctyma: mo mojmucke.

Tpodpumona T. U. duszuka or A mo . CnpaBouHoe u3manue : crpaBounuk / T. U.
TpodpumoBa. — MockBa : KuoPyc, 2022. — 301 c.— (Cpennee npodeccronanbHoe
obpazosanue). — URL: https://www.book.ru. — Pexxum noctyma: mo mojmucke.

HHTEpHET pecypehr:

www.fcior.edu.ru — deaepasbHblii IEHTP HHOOPMATHOHHO-00PA30BATEILHBIX PECYPCOB
wWww.physbooK.ru —31eKTpOHHBIH yIeOHHK 10 (DU3HUKE.

Www.cbook.ru — nemoHcTpainonHbie onbIThI o Gu3rke. Komnakt byka.
www.opentorrent.ru — yaeOHble puiIbMBI 110 GU3KKE

https//fiz.1september.ru (yue6Ho-MeTOAMYeCKast ra3zeTa «Pusnkay).

www.opentorrent.ru — yaeOHble pUIbMBI 110 GU3KKE

BHOJIOI'UA
OcHoBHas JIMTEPATYPA

Kamenckuit A. A. buonorus. O6mas Ouonorus. 10-11 kmacceel : yueOHuk /A. A.
Kamenckuii, E. A. Kpukcynos, B. B. I[laceunuk. — 6-e uzn., crep. — Mockasa : [Ipoda, 2018.
— 368 c.: m1. — (Cpennee npogeccruoHaibHOe 00pa3oBanue). — 50 3K3.

MamontoB C. I'. OGmas 6uonorus : yue6nuk / C. I'. MamonrtoB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2022. — 323 c. — (Cpennee mpodeccuoHanpHoe 0o0Opa3oBaHHE). —
URL: https://www.book.ru. — Pexxum goctyna: 1o mo/ucke.

Mycrapun A.I'. Buonorus : yueOnuk / A.I'. Mycradpun, B.b. 3axapoB. — Mocksa :
KuoPyc, 2022. — 423 ¢. — URL.: https://www.book.ru. — Pesxum mocrtyma: mo moamucke.

JlomoJHUTENbLHASA JJUTEPATYPA
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http://www.fcior.edu.ru/
http://www.physbook.ru/
http://www.cbook.ru/
http://www.opentorrent.ru/

KonecuukoB C. U. O6mias 6uonorus : yaedHoe mocodue / C. Y. KonecankoB. — Mockaa :
KnaoPyc, 2021. — 287c. — (Cpennee mnpodeccuonampnoe obOpazoBanme). — URL:
https://www.book.ru. — Peskum moctyma: mo moamucke.

Epemuenko O. 3. buosorus : ydenue o Ouochepe : yueOnoe mnocodue mis CIIO/
O. 3. Epemuenko. — 3-¢ wu3a., mepepabd. m jgom. — Mocka : HMznmarenscTtBo FOpaiiT,
2022. — 236 ¢. — (ITpodeccuonansHoe obpasoBanue). — URL: https://urait.ru. — Pexum
JOCTYTA: 110 TIOATHCKE.

XUMUA

OcHOBHAS JJUTEPATYPA

Pymsurtuc I'.E. Xumus 10 xnacc. ba3oBbiii ypoBeHb : yueOHUK I 0011€00pa30BaTeIbHBIX
opranuzanuii / I'.E. Pymsutuc, ®@.I'. ®enpaman.- 7-¢ u3a.- Mocksa : IIpocsemienue, 2020.-
224 c. : mi. — 110 7K3.

Pym3utuc I''E. Xumusa 11 xmacc. ba3oBseiii ypoBens : yuebnuk / I'.E. Pymsutuc, @.I.
®denpaman.- 7-e¢ u3a.- Mocksa : [Ipocsemenue, 2020.- 223 c. : mwir. — 110 k3.

Epemun B.B. Xumus 10 xmacc. basoBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Kysbmenko, A.A. [Iposnos, B.B. Jlynun; nox pen. B.B. Jlynuna.- - Mocksa : [poda,
2021.-223 c. : un.- (Poccuiickuii yaueOHuUK). — 50 3K3.

Epemun B.B. Xumus 11 xmacc. basoBbiii ypoBens: yueOnuk / B.B. Epemun, H.E.
Ky3smenko, A.A. [po3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.- 7 uzn. Crepeorurr.-
Mockaa : [Ipoda, 2021.-223 c. : uin.- (Poccuiickuii yueOHuK). — 50 3K3.

Caenxo O.E. Opranuueckas xumus (¢ mpaktukymom) : yueObHuk / O.E. Caenko. —
Mocksa : KuoPyc, 2022. — 177 c¢. — URL: https://www.book.ru. — Pexxum moctyna: mo
TIOJIITUCKE.

BoromosioBa U. B. Heoprannueckas xumus : yuyebnoe nocodbue / M. B. boromonosa. —
MockBa : Anspa-M, UHOPA-M, 2020. - 336 c. — (Cpemnee mnpodeccruoHambrHOE
obpaszosanue). — URL: https://znanium.com. — Pexxum 10ocTyma: 1o moamucKe.

JlomoJHHUTENbLHAA JJUTEPATYPA

I'muaka H. JI. O6mas xumus : yue6Hoe nocobue / H. JI. I'munka. — Mocksa : KnoPyc,
2022. — 748 c¢. — (Cpemnee mpodeccuonanpHoe obOpazoBanme). — URL:
https://www.book.ru. — Peskum moctyma: mo moamucke.

I'auaka H. JI. O0mas xumusi. 3a7auu U yINpaKHEHHs : Y4eOHO-TIPAKTUYECKOE TOCOOHe
st CIIO / H. JI. I'nunka ; mox penakuueit B. A. Ilonkosa, A. B. babkoBa. — 14-e uzn. —
Mocksa : W3parensctBo  HOpaiit, 2022. —  236c.—  (IIpodeccuonanbuoe
obpazosanue). — URL: https://urait.ru. — Pexxum moctyna: mo nojmucke.

Crace H. ®. OOmias u Heopranuueckas xumus. CIpPaBOYHHUK : yueOHOE MOCOOHE IS
CIIO/ H. ®. Crace. — 4-¢ m3n. — Mocka : MzmatensctBo FOpaiit, 2022. — 92 c¢. —
(ITpodeccronansnoe obpazoBanue). — URL: https://urait.ru. — Pexum pocryma: mo
TTOJTIITUCKE.
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IKOJIOI'us1
OcHOBHAS JJUTEPATYPA

Mupkun B. M. Okonorusi. 10 — 11knaccel. bazoBsiii ypoBens : yueouuk / b. M. Mupkus,
JI. T'. HaymoBa. — MockBa : Bentana — I'pad, 2018.- 400 ¢. — 50 ak3.

Koaecnukon C. U. Dxonorus : yueonuk / C. M. KonecaukoB. — Mocksa : KauoPyc, 2021.
— 244 c¢. — URL.: https://www.book.ru. — (Cpezanee npodeccronaabHoe 00pa3oBaHue). —
Pexxum noctyna: mo mojnucke.

TI'ansnepun M. B. O6mas sxonorus : yuebnuk / M. B. I'anpniepun. — Mocksa : @opywm,
HUILl HMH®PA-M, 2022. - 336 c¢. — URL: https://znanium.com. — (Cpennee
npodeccuoHanbHOe 00pazoBaHue). — PexxuM 1ocTyma: mo moamnucke.

JlomoJHUTENbHANA JIUTEPATYPa

Bouaxkosa II. A. OcHoBBI 00111e# AKOJI0THH : yueOHOe mocobue / I1. A. BonkoBa. — MockBa
O®OPYM : HUHODPA-M, 2020. — 126 c. — (Cpeanee mnpocdeccuoHaIbHOe
obpazosanue). — URL: https://znanium.com. — Pexxum gocTyma: mo mojmnucke.

JkoJiorus : yuyebnuk u npaktukym s CIIO / O. E. KongparteeBa [u ap.]. — Mocksa :
WznarensctBo  FOpaiitr, 2022. — 283 c.— (IlpodeccronanpHoe oOpa3oBaHHE). —
URL:https://urait.ru. — Pexxum moctyna: mo nojrmucke.

JkoJiorus : yueoHuk u npaktukym st CI1O / A. B. Totaii [u ap.]. — 5-e uza., nepepad. u
norm. — Mocksa : M3marensctBo HOpaiit, 2022. — 352c.— (IlpodeccuonanpHoe
obpazosanue). — URL:https://urait.ru. — Pexxum goctyma: mo momucke.

HNuTepHer — pecypcebl:

Axanemuk. CroBapu u sHIMKIIONeauu. http://dic.academic.ru/
Boubiras coserckas sunukionenus. http://bse.sci-lib.com
Books Gid. Dnektponnas 6ubmuoreka. http://www.booksgid.com
I'mobGantexa. ['nobanpHas 6uOIMOTEKAa HAYYHBIX PECYPCOB.
http://globalteka.ru/index.html
Enunoe okHO J0CTyma K 00pa3oBaTelibHBIM pecypcam. http://window.edu.ru
Kuwuru. http://www.ozon.ru/context/div_book/
Jlyuamast yaeOHas nmureparypa. http://st-books.ru
Poccuiickuii oOpazoBarenbHbIil mopTtain.http://www.school.edu.ru/default.asp
DnekTponHas oubmuoreunas cucrema http://book.ru/

0 www.pvg.mk.ru (omumnuana «ITokopu BopoObeBBI TOPHI»).
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11 www.hemi.wallst.ru (OGpa3oBarenbHBIi CAUT 15 IIKOIBHUKOB «XUMHUSI).
www.alhimikov.net (O6pa3oBatebHbIil CAUT IS IKOJIBHUKOB)
12 www.chem.msu.su  (DnexTpoHHast OHOIMOTEKA MO0 XUMUH).

13 www.enauki.ru (uHTepHET-M31aHKE A1 yurTeneld «ECTeCTBEHHbBIC HAYKHY).
www.lseptember.ru (meroanueckas razera «I[lepBoe CEHTAOP»).

14 www.hvsh.ru (xypHaI «XUMHS B IIKOJIEH).
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15 www.hij.ru (xypHaJ «XUMHUS U KU3HBY).
16 www.chemistry-chemists.com (31eKTpoHHBIH KypHaT «XUMHKH U XUMHUS.

8. XAPAKTEPUCTHKA OCHOBHBIX BUI0B YUEBHOM
AEATEJBHOCTHU CTYJAEHTOB

KoHTponb 1 o11eHKa pe3ynbTaTOB OCBOCHHS YUeOHOM TUCIMITIIMHBI OCYIIECTBIISETCS
MIPENOIABaTENIEM B IPOLECCE IPOBENCHUS MPAKTUUECKUX 3aHATUIA, TECTUPOBAHUS, a TAKKE
BBIITOJIHCHU L O6y‘laIOH_[I/IMI/IC$I WHAUBUAYAJIbHBIX 3a,uaH1/1171 u HpOMG)KyTO‘IHOfI aTTeCTaHHGﬁ.
MeTo1pI KOHTPOJIS HANIPaBJICHBI Ha IPOBEPKY 00yUYaAIOLTUXCS:
v - BBITIOJIHATL YCJIOBHA 3JaHUA HA TBOPYCCKOM YPOBHE C IPCACTABIICHUCM
COOCTBEHHOM MO3UINY;
v\ — JlenaTh OCO3HAHHBIN BHIOOD CIIOCOOOB JCHCTBHI U3 PaHEE U3BECTHBIX;
v\ —OCYILECTBIATH KOPPEKLHIO (MCIIPABIEHHE) CETaHHBIX OIIMOOK Ha HOBOM YPOBHE
MpeJIaracMbIX 3aJ1aHUM;
v — paboTaTh B IPYIIE ¥ NPEICTABIATH KAaK CBOKO, TAK W MO3UIIUIO TPYIIIbI

Conep:xanue XapakTepuCTHKA OCHOBHBIX BUAOB Y4eOHOMH ®opMbI U METOAbI
AesITeIbHOCTH 00y4aIoIMXCsl (HA YPOBHE Y4eOHbIX KOHTPOJISI M OLIEeHKU
AelicTBHIA) pe3yJabTATOB 00yUeHHs
BBenenne YMeHus nocTaHOBKU L€k JCATCIIbHOCTH, IJIAHUPOBAHUS Bxoaunoit KOHTPOJIb B
CcOOCTBEHHOU AEATENBHOCTH ISl IOCTHKCHHSI dopme:
TIOCTABJICHHBIX LEICH, IIPE/IBUICHHS BO3MOXKHBIX - TeCTHPOBAHHS TIO
pe3yJIbTaTOB 3TUX AEHCTBUMN, OpraHU3al[ui CAaMOKOHTPOJIS U
OLIEHKHM MOMydYEHHBIX Pe3ynbTaToB. PasButue criocobnocTn | OCHOBOIOJIArAIOUIM
SICHO YU TOYHO U3J1aratb CBOU MBICJIU, JIOTUYECKHA MOHATHAM NTHCIUILINHBI.
000CHOBBIBaTh CBOIO TOYKY 3pEHHS, BOCIIPUHUMATh U aHAJIU-
3UPOBaTh MHEHUS COOCCETHUKOB, TIPU3HABAS ITPABO JIPYTOro
YyeJIoBeKa Ha MHOe MHEHUE. [Ipon3Benenue nusmepeHus
(hU3MYECKUX BEJIMYMH U OLICHKA FPAHUIIBI IOTPEITHOCTEH
n3MmepeHui. [Ipeacrapienue rpaHuilbl MOrPEMIHOCTEN
WU3MEPECHMI TTPU TOCTPOSHUH rpauKoB. Y MeHue
BBICKA3bIBaTh TUIOTE3bI 1)1 00BICHEHUS HAOII0AaeMbIX
SIBIICHUM. Y MEHUE IpeiaraTb MOJICIH SIBJICHUN. Y Ka3aHUe
IpaHuUI] IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. M3moxkeHue
OCHOBHBIX IOJIOKEHU COBPEMEHHOW HayYHOU KapTHHbI
mupa. [IpuBeaeHre MPUMEPOB BIUSHUS OTKPBITUH B (pr3HKe
Ha MPOTpecc B TEXHUKE U TEXHOJIOTHUU IMPOU3BOJICTBA.
Hcnosnp3oBanue MHTepHEeTa JUIs MOMCKA MH(pOpMaIUU
1. MexaHuka
Kunemamuxa [IpeacTaBieHne MEXaHUUECKOrO ABMKEHUS TEIa BxoaHoii  KOHTpPOIL B
YpaBHEHUSAMHU 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUEHN dopme:
CKOpocTH OT BpeMeHu. [IpeacraBienre MEXaHUUYECKOTO - TeCTHPOBAHHS TIO
JIBIKEHHSI TeJla rpaiKaMi 3aBUCUMOCTH KOOPIMHAT U
IpOEKLMel CKOPOCTH OT BpeMeHu. Onpenenenue koopaunar | OCHOBOIOJATAIONINM
MPOMIEHHOTO MYTH, CKOPOCTH M YCKOPEHHUS TeJia 1o TOHATHAM TACIUILINHBIL.
rpadvkaM 3aBUCIMOCTH KOOPAWHAT U MPOEKIUN CKOpOCcTH OT | Tekymuii KOHTPOJbL B
BpemeHH. Onpe/ieneHie KoOpAUHAT IPOUICHHOTO IIYTH, CKO- | hopme:
POCTH M YCKOPEHHSI Tella [0 YPAaBHEHUAM 3aBUCHMOCTH - YCTHOTO U MHCHMEHHOTO
KOOPJMHAT U NPOEKLUUN CKOPOCTHU OT BpeMeHU. IIpoBenenue onpoca;
CPABHUTEIBHOIO aHAJIM3a PABHOMEPHOr'O U PaBHOIEpE- ’
MEHHOT'O IBKEHUHN. YKa3aHUE UCIIOIb30BAHUS - IPAKTHIECKUX PabOT;
MOCTYIATENBHOTO U BPalIaTeIbHOTO IBI>KEHUN B TEXHUKE. - T€CTUpOBaHUA IIO TEMaM,
[Ipencrasienne nHGOpPMAIUK O BUAX ABHKEHUS B BUJIC - HOJIy4€HUs 3a4eTa 1o
Ta0JIUILIBI nmabopaTopHBIM paboTam.
3akonsi IIpumenenue 3akoHa COXPaHCHHs MMITyJIbCa JI PyGesKHBbIi KOHTPOJIb B
coxpanernus 6 BBI‘II/ICJISHE/IH HU3MCHCHHHN CKOPOCTCH TCII IIPU UX q)opMe:
Mexanuke B3auMOIeUCcTBIsIX. Mi3Mepenue paboThl CHJI I U3MEHEHUE

KHHETHYECKOW SHEPruu Tella. Berancnenue paboTel CHIT U
W3MEHEHUS] KHHETUYECKOW SHEPIruu Tena. Beruucienue
MOTEHIIMAJILHON YHEPTUH TEJ B TPABUTAIIMIOHHOM

- KOHTPOJIBHBIX PaboT 1O
KaXJI0 TeMe U pa3aeny
JIUCITUTITUHBL
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HOHGHpI/IMeHeHI/IC 3aKOHa COXpPaHCHUA MEXaHUYCCKOH
OHCPIuH IIpH pacuyCTax pe3yjabTaTOB B3aHMOI[eI7[CTBHI7[ TCI
I'pPaBUTAIVMOHHBIMU CHJIaMHU U CHJIaMH YIIPYT'OCTH. VkazaHue
I'paHull IPUMCHUMOCTH 3aKOHOB MCXaHHKH. VYkazaHue
y‘Ie6HI>IX JUCHUILINH, ITPHA U3YYCHHUHN KOTOPBIX UCIIOJIb3Y-
FOTCs 3aKOHBI COXpaHCHH

Onenka:

- pe3yIbTaTHBHOCTH
paboThI 00yuaromerocs
TIPY BHITIOJTHEHUH 33 JaHHH
Ha y4eOHBIX 3aHATHIX

2. OCHOBBI MOJIEKYJIAPHON (PU3NKHN U TEPMOAUHAMMKH.

Ochoebwi

MONEKYIAPHOU
KUHemu4ecKol

meopuu. MoeanvHolii

cas

BerlmonHeHUE 3KCTIEPUMEHTOB, CITYXAIIUX JIsl 000CHOBaHUS
MOJIEKYJIIpHO-KuHeTHueckoi Teopuu (MKT). Pemenne
3aJ1a4 ¢ MPUMEHEHUEM OCHOBHOT'O YPaBHEHUS MOJIEKYJISIPHO-
KHHETHYECKOU Teopuu razoB. OmpeneiacHue napaMmeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUY Ha OCHOBaHUH
YpaBHEHUS COCTOSIHUSA UIcaNIbHOrO ra3za. Onpeenenue
MapaMeTpPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUN U
MIPOMCXOIAIINX MPOLIECCOB Mo rpadukam 3aprcumoctu p (T),
V (T), p (V). DkcriepuMeHTaTBHOE HCCIIEIOBAHUE
zagucumoctu p (T), V (T), p (V). [Ipeacrarnenue B BUze
rpaMKOB H30XOPHOT0, U300aPHOTO M U30TEPMHUYECKOTO
MPOLIECCOB. YKa3aHUE IPaHUIl TPUMEHUMOCTUA MOJAEIH
«UealbHBINA Ta3» U 3akoHoB MKT

Ocnoevwi

MepMOOUHAMUKU

N3mepenne koaudecTBa TEIUIOTH B IIPoIieccax
Teronepeaaun. Pacuet KonuyecTBa TEIUIOTHI,
HEO0XOMMOTO JIJIsl OCYIIECTBIICHHUS 3aaHHOTO MPoIlecca C
terwtonepenadeit. OObACHEHHUE MTPUHIIUIIOB IEHCTBHUS
TEIUIOBBIX MalllnH. J[eMoHcTpanus pou (PU3MKK B CO3TaHUN
1 COBEPIICHCTBOBAHUM TEIUJIOBBIX ABHUTaTenel. M3noxenne
CYTH 3KOJIOTHYECKHX IIpoOIeM, 00YCIOBIEHHBIX PabOTOMH
TEIUIOBBIX JBUraTeNICH U MPEIOKCHHUE TYyTH X PELICHUS.
VYkazanue rpaHul] IpUMEHIMOCTH 3aKOHOB
TEPMOJMHAMUKHU. ¥ MEHUE BECTHU JTUAJIOT, BBICITYIIINBATh
MHEHHE OIIOHEHTA, YYaCTBOBATh B TUCKYCCHU, OTKPBITO
BBIPQKATh U OTCTAMBATh CBOIO TOUKY 3pCHUS. YKa3aHHe
Y4eOHBIX TUCIUILINH, TPH U3YYCHUU KOTOPBIX UCHIOIB3YIOT
yueOHbIi MaTepran «OCHOBBI TEPMOIMHAMUKI

Ceoticmea napos,

Jrcuoxocmet,
meepovlx mein

N3mepeHue BiIaXXHOCTH BO3yXa. PacyeT konnyecTa
TEIIOTHI, HEOOXOAMMOTO AJISl OCYIISCTBIICHHS MTpoIIecca
IIEPEX0/1a BEUIECTBA U3 OJHOIO arperaTHOrO COCTOSIHUS B
Jpyroe. DKCIepUMEHTAIbHOE UCCIIEI0BaHHE TETIIIOBBIX
CBOWCTB BenlecTBa. [[puBeienre npuMepoB KalmWJIIIPHBIX
SIBIICHUH B OBITY, IpUPO/Ie, TeXHUKE. ccnenoBanue
MEXaHUYECKHUX CBOMCTB TBEPABIX Te. [IpumeneHue
(hU3UYECKUX TOHATHI M 3aKOHOB B YUeOHOM MaTepHae
npodeccroHanbHOro Xapakrepa. Mcnonszoanue MHTepHETA
JUTSL TIOUCKa UH(GOPMALIMH 0 pa3padoTKax U MPUMEHEHHUIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAJIOB

Bxoanoii
dopme:

- TECTUPOBAHHUS I10
OCHOBOTIOJAraloIIIM
MOHSTUSAM AUCIUILIAHEIL.

KOHTPOJIb B

Texymmii KOHTpPOIb B
dopme:
- YCTHOTO U HHCbMEHHOIO
orpoca;

- MPaKTHYECKHUX PaboT;

- TECTUPOBAHUS I10 TEMaM,
- [IOJIy4YCHUA 3a4€Ta 110
nmabopaTopHBIM paboTam.
PyGesxknblii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJI0il TeMe U pa3aeiny
JUCLUUTUINHBL;

Ouenka:

- PE3yJIBTaTUBHOCTH
paboTsI 00yUaromerocs
IIPpU BBIIIOJIHCHUN 3aI[aHI/II\/'I
Ha Y4eOHBIX 3aHATHIX

3. DJIeKTpOoAUHAMHUKA.

3Jzekmpocmamm<a

BrruncieHue cuil B3auMOISHCTBHS TOYCUHBIX
AIEKTPUYCCKUX 3apsI0B. BeIunciieHre HanpsoKeHHOCTH
AIEKTPUYECKOTO OIS OJHOTO U HECKOIBKHX TOYCTHBIX
3JICKTPUUYCCKUX 3apsJI0B.

Brruncnenue moTeHnuana 3aeKTPUIECKOTO OISl OJTHOTO
" HECKOJIbBKHUX TOYCYHBIX JJICKTPHUYCCKHUX 3aPAJ0B.
N3mepenue pazHoctu noteHuanon IIposeaenue
CPaBHUTEJIFHOTO aHaIN3a TPaBUTAIMOHHOTO U AJIEK-
TPOCTAaTHYECKOTO MOJIeH

Tocmosnnwiit mok

M3mepeHre MOIHOCTH JIEKTPUIECKOTO ToKa. M3mepeHue
OJIC ¥ BHYTpEHHETO COIMPOTUBIICHHUS UICTOYHHKA TOKA.
BrimmonHeHe pacyeToB CHJIBI TOKA U HAIIPSDKECHUM Ha
y4acTKax JJIEKTpUUECKUX 1ernei. OnpeaeiacHue
TeMIIepaTypbl HUTH HakanuBaHwus. [IpoBeaenne
CPaBHUTEILHOTO aHaJIN3a MOJTYITPOBOIHUKOBBIX IMO/IOB U
TpuoaoB. Mcrons3oBanune MHTEpHETA 1711 MOWCKA
HH(pOpMAaIMK O TIEPCIICKTHBAX Pa3BUTHS
MOJIYTIPOBOTHUKOBOM TEXHHUKH. Y CTAHOBKA MPUYMHHO-

Bxoanoi
dopme:

- TECTUPOBAHUS IO
OCHOBOIIOJIAraloIuM
MOHATUSIM JUCIUIIINHEI.

KOHTPOJb B

Tekymmii KOHTpPOJIb B
dopme:
- YCTHOTO M IHUCBMEHHOIO
0Ipoca;

- MPaKTHYECKHUX pabdoT;

- TECTUPOBAHMS IO TEMaM,
- IIOJIyYEHUS 3a4eTa 0
J1a00paTOPHEIM paboTam.
Py0e:xHbIii KOHTPOJIbL B
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CIICACTBCHHEBIX CBsI3CH

Macnummnvie s6nenus

M3Mepenne MHAYKIIMM MarHUTHOTO T0J1s1. Beraucienue cum,
JICUCTBYIOITUX Ha MMPOBOJAHKUK C TOKOM B MAarHUTHOM TIOJIC.
Beruncnenue cui, 1eMCTBYIOMIMX HA AIEKTPUUYSCKUI 3apsl,
JIBIOKYIIIUIMCS B MAarHUTHOM T10Jie. MccnenoBanue SBICHUI
3JIEKTPOMArHUTHON WHIYKITUH, CAMOUHYKITHH.
BrruncieHue sHeprur MaruuTHOro mojst. OObICHEHHE
MPUHIUIIA ACHCTBUS IeKTpoaBurareis. OO0bsICHEHHE
MIPUHIINIIA JEHCTBUS TeHepaTopa IESKTPUISCKOTO TOKA U
3JICKTPOM3MEPHUTEIBHBIX TPUOOPOB. OOBICHEHHE POTIH
MAarHATHOTO TOJIsl 3eMJTH B KU3HHU PaCTCHUM, )KUBOTHBIX,
yenoBeka. [IpuBeneHne NpuMepoB MPaKTHIECKOTO
MPUMEHEHUS U3YYEHHBIX SBJICHHH, 3aKOHOB, TPHOOPOB,
ycTpoicTs. [IpoBeeHre CpaBHUTENHHOTO aHAIN3a CBOHCTB
3JIEKTPOCTATHYECKOT0, MArHUTHOTO M BUXPEBOTO
3JEKTpUUECKUX mojei. OObsACHEHHE Ha IPUMEPE
MAarHUTHBIX SIBJIICHHH, TOYeMY (PHU3UKY MOXKHO
paccMaTpuBaTh KaK METAAUCIUIIUHY

dopme:

- KOHTPOJIBHBIX paboT TI0
KaXJI0 TeMe U pa3aeny
JUCIIATUTAHBL;

Ounenka:

- Pe3yJbTaTHBHOCTH
paboThI 00yUaroerocs
MIPY BBITTOJTHCHUY 3aJIaHAN
Ha y4eOHBIX 3aHATHIX

4. Koj1e0aHus ¥ BOJHBI.

Mexanuueckue
Konebanus

HccrienoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHU T
MATEMaATUYCCKOI'O MassTHHKA OT €10 JJIMHBI, MaCChl U
aMIUTATY bl KoJieOanuii. BerunciaeHue nepruoia Koyieoanuii
MaTeMaTUYECKOT0 MaATHHUKA 110 U3BECTHOMY 3HAUECHHIO €r0
JUTHHBL, BbIpa0OTKa HaBBIKOB BOCIIPUHUMATb,
aHaJIM3UPOBATh, Hepepa6aTmBaTL " IpCabsABIIATh
I/IH(bOpMaHI/IIO B COOTBETCTBUU C ITOCTABJIICHHBIMU 3aJa4aMU.
[IpuBeneHne MpUMEpOB aBTOKOJICOATEIILHBIX MEXaHUUSCKUX
cucreM. [IpoBeaenue knaccuduranum KoaeOaHUH

Ynpyaue onnvt

N3mepenue AJIMHbI 3ByKOBOM BOJIHBI IO pe3yJIbTaTaM
HAOJI0CHUH MHTEP(PEPEHIMH 3BYKOBBIX BOJIH.
HaGmroneHue v 00bsICHEHUE SBICHUN MHTEP(HEPEHIIUHN U
Tudpakiy MeXaHHUeCKUX BoJiH. [Ipencrasienue
o0J1acTell MPUMEHEHHS YIIbTPa3BYKa U MEPCIICKTUBBI €T0
WCIOJB30BaHUs B PA3JIMYHBIX 00JIACTAX HAYKU, TECXHUKH, B
MeaunuHe. M3moxkeHne CyTH SKOJIOTHIECKUX IPodeMm,
CBSI3aHHBIX C BO3/IEMICTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M
4eJI0BeKa

DnekmpomazHumn
ble Konebanus

HaOironeHue ocuuuiorpaMm rapMOHHYECKUX KOJICOaHMi
CHJIBI TOKA B 1ienw. Vccne0Banme SBICHUS DIEKTPUIESCKOTO
pe3oHaHca B Tociie[oBaTeNbHOM 1ienu. [IpoBenenue
aHaJOTUN MEXAY (PU3NUYSCKUMH BEIMUYMHAMM, XapakK-
TEPUBYIONTUMHU MEXAaHUYECKYIO B DJICKTPOMATHUTHYIO
KosiebaTeNbHbIe CUCTEMBI. VccnenoBanue MpUHIIMAIIA
nevcteus Tpancdopmaropa. MccinenoBanue mpuHIMIA
JIeACTBUS TeHEpaTopa MepeMeHHoro Toka. Mcnonp3oBanue
WuTepHeTa [y1st morMcka MH(OOPMAIIUU O COBPEMEHHBIX
crocobax mepeaadyn dICKTPOIHEPTHH

3ﬂekmpoma2HumH
ble 60JIHbl

OcymiecTBIeHUE paARoIepeIadil U pauoNIpueMa.
UccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO Telie(hoHa. Pa3BUTHE IEHHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM Ha ypOKaX (hPU3UKU O0BEKTaM U
OCBaMBAaCMbIM BHJIaM JIeATEIbHOCTH. OObICHEHUE
MPUHITUITHATBHOTO PA3IUIHsI IPUPOJIBI YIIPYTUX U
3JIEKTPOMArHUTHBIX BOJTH. V3II0KEHUE CYyTH IKOJIOTHIECKIX
po0JIeM, CBSI3aHHBIX C DIEKTPOMATrHUTHBIMHU KOJIeOaHUIMHU
1 BotHaMH. OOBICHEHUE POJTH AIICKTPOMArHUTHBIX BOJTH B
COBPEMEHHBIX HCCIIeIOBaHMIX BeeaeHHoM

Bxoanoii
dopme:

- TCCTUPOBAHMA 110
OCHOBOTIOJAraoIIIM
IIOHATUAM OTUCHUIIJINHBI.

KOHTPOJb B

Tekymuii KOHTpPOJIb B
dopme:
- YCTHOI'O WU NHUCBMCHHOI'O
ompoca;

- IPaKTUYECKUX PadoT;

- TCCTUPOBAHHA I10 TCMaM,
- IOJIyYEHUS 3a4eTa Mo
nmabopaTopHBIM paboTam.
Py0e:xHbIii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT 10
KaXJ0i TeMe U pa3feny
JUACLUTUINHBI,

Ounenka:

- pe3yJabTaTUBHOCTH
paboThI 00yUaroIIerocs
IIPY BBITIOJTHEHUH 3aJlaHUN
Ha y4eOHBIX 3aHATUIX

5. OnTuka

Ilpupooa ceema

IIpuMeHeHre Ha IPAKTHKE 3aKOHOB OTPAKCHUS U
MIPEIOMIICHUS CBETA TIPH penieHuH 3anad. OnpenencHue
CIIEKTPATBHBIX TPAHUI] TYBCTBUTEIIHHOCTH YEJI0BEUECKOTO
rina3a. YMeHHe CTPOUTh H300PaKeHHsI PEIMETOB,
JlaBaeMpble JIMH3aMU. PacdeTr pacCTOSHUS OT JIMH3HI 10
n300pakeHus IpeaMeTa. PacueT onTHYeCcKO# CUJIbI JIMH3HL.

Bxonnoii
dopme:

- TECTUPOBAHUS 1O
OCHOBOIIOJIAraloIUM
IIOHATUAM OTUCHUIIIINHBI.

KOHTPOJIb B
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M3mepenue poKyCHOTO pacCTOSHUS JTUH3EI. McbITanne
MOJieJeld MUKPOCKOTIA U TEJIECKOIa

Bonnosvie
ceolicmea ceema

Hab6monenne sieiieHust nHTEp)EpEeHIINA dICKTPOMArHUTHBIX
BoJH. Habmonenue aBiaeHus audpakiiuu
AIEKTPOMATrHUTHBIX BOJH. MI3MepeHne JUTMHBI CBETOBOM
BOJIHBI 10 pe3yiIbTaTaM HaOIIOCHHUS SIBICHUS
nHTepdepennnn. Habnroaenre ssBieHus AudpaKkiiy cBETa.
TTownck pasmuauii ¥ CX0ICTBa MEXKIY TUGPAKITHOHHBIM 1
JIMCIICPCUOHHBIM criekTpaMu. [IpuBeaeHme npuMepon
MTOSIBJICHUS B TIPUPOJIC U UCIIOJIB30BAHUS B TEXHUKE
siBIICHUN nHTephepeHINH, THPPAKITAA, TTOIIPU3ANAH H
nuctiepcuu ceeta. Ilepednciienre MeToI0B MTO3HAHUS,
KOTOPBIE UCTIOJIB30BAHbI TP U3YICHUN YKa3aHHBIX
SIBIICHUM

Texkyumuii KOHTPOJIbL B
dopme:

- YCTHOTO U THCBMEHHOTO
ompoca;

- MPaKTHYECKHUX PaboT;

- TECTUPOBAHUS TI0 TEMaM,
- IOJIy4eHUs 3a4eTa 1o
J1abopaTOPHBIM paboTaMm.
PyGe:xublii KOHTPOJIbL B
dopme:

- KOHTPOJIBHBIX paboT TI0
KaXJI0 TeMe U pa3aeiny
JUCITUILTUHBL;

Ounenka:

- pe3yIbTaTHBHOCTH
paboThI 00yUaroerocs
TIPY BBITIOJTHCHHUHU 33 JaHUH
Ha y4eOHBIX 3aHATHIX

6. DjieMeHTBbI KBaHTOBOI (PU3NKH.

Keanmosas onmuxa

Habmonenue gorornekrpudeckoro sdekxra. O0bsCHEHNE
3ak0HOB CTOJIETOBa HAa OCHOBE KBAHTOBBIX ITPEACTABICHUH.
PacueTr MmakcnManbHON KHHETHYECKOU YHEPTUH YJIEKTPOHOB
pu (porosnexkrpudeckoM 3¢ pexre. OnpeneneHre padoThI
BBIX0/1a DJICKTPOHA 110 TpadHKy 3aBUCHMOCTH MaKCUMAaTbHOM
KHHETHYCCKOH SHEPTUU (hOTORICKTPOHOB OT YACTOTHI
cBera.. Ilepeunciienre mpuOOPOB YCTAaHOBKHU, B KOTOPBIX
MIPUMeEHSIETCS 0€3-HHEPIIUOHHOCTE (oTorhdexrTa.
OOBSICHEHHE KOPITYCKY/ISIPHO-BOJTHOBOI'O Tyalli3Ma CBOMCTB
(otoHOB. OOBSICHEHUE POJIM KBAHTOBOH ONTHKH B PA3BUTHH
COBPEMCHHOM (PU3HKH

Duzuka amoma

Habnrofaenne nuHeYaThIX CIEKTPOB. PacueT 4acToThI U
JUTHBI BOJTHBI MCITYCKaeMOTO CBETa ITPH IePexoie aToMa
BOJOPOA U3 OJHOTO CTAITMOHAPHOTO COCTOSIHHS B APYTOE.
OO0BsACHEHNE TIPOUCXOKICHUS JIMHEHYATOr0 CIIEKTpa aToMa
BOJOPOA M Pa3INYMs TUHESHIATHIX CIICKTPOB PA3TMIHBIX
raszoB. MccnegoBanue nmuHeigaroro criekrpa. Mcciemopanme
MIPUHITUIIA paOOTHI JIIOMHUHECIICHTHOM JJamMIbl. HaOmroaeHue
1 00BsICHEHHE TIPUHITUIIA IeHcTBH Ja3epa. [IpuBeneHne
MIPUMEPOB HCITOJIH30BAHUS JIa3epa B COBPEMEHHON HayKe H
texuuke. Mcmonp3oBanue MHTEpHETA TS IOMCKA
MHGOPMAIIMH O ITEPCICKTUBAX IPUMEHEHHS Jla3zepa

Dusura amomHozo
a0pa

HabGmronenue TpexoB anbda-uactuil B kamepe BrbcoHa.
PeructpupoBanue s/1epHBIX U3ITYYSHUN C TTOMOIIBIO
cuerunka [ efirepa. Pacder sHeprum CBSI3M aTOMHBIX si/iep.
OmnpeneneHue 3apsia 1 MacCOBOTO YUCIIa ATOMHOTO SIIIpa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PaIMOAKTHBHOTO Paciaia.
Brruncnenue sHepruy, 0CBOOOKTAIOMIEHCS TIPU
paanoakTUBHOM pactiaze. OnpeneneHne TpoAyKTOB sIEPHON
peaxiuu. Berarcnenne sHeprun, 0CBOOOXK TAOIIEICS TTPH
SAJIEPHBIX peaknuax. [[oHMMaHne PenMyIecTB 1
HEIOCTAaTKOB HCIIOJIL30BAHUS ATOMHOW YHEPTHH U
MOHM3UPYIOIINX U3ITy4YeHUH B IPOMBINIIICHHOCTH, MEJIN-
nuHe. M310%KeHre CyTH IKOJIOTHIECKHX TIpo0iIeM,
CBSI3aHHBIX C OMOIOTUYECKUM JIEHCTBHUEM PaTUOAKTHBHBIX
uznyueHuil. [IpoBeneHne KnacCuUKAIIU EMEHTAPHBIX
YaCTHII 1TO UX (U3NUYECKUM XapaKTEepPUCTUKaM (Macce,
3apsay, BpEMEHH KU3HU, CIIMHY UT.1.). [loHnmanne
[EHHOCTEW HAYYHOTO IMO3HAHMS MUPa HE BOOOIIE IS
YEIIOBEYECTBA B IIEJIOM, a JUTsl K&KJI0r0 00yJaronierocs
JIUYHO, HEHHOCTEH OBJIaJCHHSI METOJOM HAYYHOI'O MMO3HAHUS
JUTSL TOCTHMIKEHUS yCIIeXa B JIF0OOM BUJIE TTPAKTUYECKON
JIeSITEIIbHOCTH

Bxoanoi
dopme:

- TECTUPOBAHUS 1O
OCHOBOIIOJIaraloIIM
MOHATHUSIM JUCIUILINHEI.

KOHTPOJb B

Texkymmi
dopme:

- YCTHOTO W TNHCBMEHHOTO
oIpoca;

- IPaKTUYECKUX PadoT;

- TECTHPOBAHUS MO TEMaM,
- [IOJIy4CHUA 3a4€Ta 110
J1a00PaTOPHBIM paboTaM.

KOHTPOJb B

Py0e:xHbIii KOHTPOJIb B
dopme:

- KOHTPOJIBHBIX PaboT To
KaXJ0i TeME U pa3feny
JUACLUTIINHBI,

Ounenka:

- pe3ynbTaTUBHOCTH
paboThI 00yUaroIIerocs
IIPH BBINOJIHEHUH 3aJaHUI
Ha y4eOHBIX 3aHATHIX
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Conepixanue XapakTepuCcTHKA OCHOBHBIX BUI0B AeATEJIbHOCTH (POPMI 1 METOXLL KOHTPO
00y4eHus . " H OLIeHKH pe3yJIbTaToB
CTY/€HTOB(HA YPOBHE Y4eOHBIX /IeiliCTBUI) o0yueHust
Baxueiimue Tekymuii KOHTPOJb B
XHUMHYECKHe dopme:
NOHATHUS - YCTHOTO U MHUCHMEHHOIO

YMeHue 1aBaTh ONpe/e/icHHe  OIePUPOBaTh
CIICAYIOIIMMHU XUMUYCCKUMU TIOHSATHSIMU:
BEIIECTBO, XUMHUUCCKHIA JICMEHT, aTOM,
MOJIEKYJIa, OTHOCHTE/IbHBIC AaTOMHAS U
MOJICKYJIIPHAs MaCChl, HOH, aJUIOTPOIIHS,
M30TOIbI, XHMHUYECKas CBSI3b,
AIIEKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTD, CTEIICHb
OKHCJICHHSI, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUS,
PacTBOPBI, HIEKTPOJIHUT U HEIJICKTPOJIHT,
AJIEKTPOJIUTHYCCKAS AUCCOIUAIUS, OKUCITUTEID U
BOCCTaHOBHTEIIb, OKUCIICHHUE W BOCCTAHOBJICHUE,
TEIIOBOM 2P PEKT peaKIuu, CKOPOCTh
XMUMHYECKON peaKiliu, KaTalu3, XUMUIEeCKOe
paBHOBECHE, YIIICPOIHBII CKEJIET,
GbYHKIIMOHATbHAS TPYIINA, H30MEPHsI TOMOJIOTHSI

oIpoca;
- IPaKTUYECKUX padoT;
- 1abopaTOPHBIX PabdoOT;
- TECTUPOBAHUS TI0
TEMaM.
Py0e:xHbIii KOHTPOJIb B
dopme:
- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JVCLIUTUTMHBI,
- KOHTPOJIBHBIX paboT 1O
ZIBYM pazJiesiaMm
JUCLUIUIMHBL,
- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.
Hrorossii
KOHTPOJIb B popme
9K3aMeHa.

OCHOBHBIE 3aKOHBI
XUMUAU

dopMynHpOBaHHUE 3aKOHOB COXPAHEHUS
MacCHI BEIIECTB 1 IIOCTOSHCTBA COCTaBa
BEIIIECTB

YcraHoBka IPUYMHHO-CIIEACTBEHHOM CBA3U
MEXy COACp>KaHUEM ITUX 3aKOHOB U
HamucaHNeM XUMHUYECKHUX (HOpMyI U
YPAaBHEHUM.

YcTaHoBKa 3BOJIIOLIMOHHOM CYIIIHOCTH
MEH/IEJICEBCKON U COBPEMEHHOM
(hOpMyIHPOBOK MEPHOTUIECKOTO 3aKOHA
JA.N.Menneneena

OOBpsicHeHHEe PU3UIECKOTO CMBICTA
CHUMBOJIMKH TTEPUOTNUECKOMN TaOTUIIBI
XUMHYECKUX deMeHTOB .M. MeHaeneeBa
(HOMEpOB 3J1e MEHTA, epHoJia, TPYIIIbI) U
YCTaHOBKA MPUYMHHO-CIIEACTBEHHOM CBS3U
MEXy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSMH U3MEHEHUSI CBOWCTB
AJIEMEHTOB M 00pPa30BaHHBIX UMH BEIIECTB B
MEepUOIaAX U Ipynmnax .

XapakTepucTHKa 3JIEMEHTOB MaJIbIX U
OOJIBIIUX MEPUOJIOB IO UX MOJOKESHHIO B
ITepuonnueckoit cucreme J.M.Menneneena

Tekymuii KOHTpPOJbL B

dbopme:

- YCTHOI'O U IMUCbMCHHOI'O
ompoca;-  MPaKTHYECKHUX
pabor;

- 1abopaTOpHBIX PaboT;
- TECTHPOBAHUS TI0
TEMaM.

Py0e:xxHbIli KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JUCLUIINHBL,

- KOHTPOJIBHBIX paboT 1O
JIBYM paszfiesiaM
JUCIUIINHBL,

- OTYETHI 110
1a00paTOPHBIM U
MPaKTUYECKUM paboTam.

HToroBbiii KOHTPO.Ib B
(dhopme sK3aMeHa.
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OcHOBHBIE
TEOPHH XUMHH

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHUECKHIX
BEIIIECTB OT CTPOEHHUS aTOMOB 00pa3yIOMUX UX
XMMHYECKHX IJIEMEHTOB. XapaKTepUCTHUKA
Ba)KHEHIIIX THUIIOB XUMHUYECKUX CBI3CH B
OTHOCHUTEIBHOCTH 3TOM THITOJIOTHH.

OOBscHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHS KPUCTALINYECKUX PELIETOK.
DopMyJIUPOBKA OCHOBHBIX MOJI0KEHUN TEOPUU
3JIEKTPOJIUTUYECKON AUCCOIMALINY U
XapaKTepUCTUKA B CBETE 3TOM TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHUI.
DopMyJIUPOBKA OCHOBHBIX MOJ0KEHUN TEOPUU
XMMHYECKOTO CTPOEHHUS] OPTaHUYECKUX COEIUHEHHI
Y XapaKTEepPUCTUKA B CBETE 3TOM TEOPUH CBONCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHECHUI

Tekymuii KOHTpPOJIL B
dopme:

- YCTHOTO U MHCbMEHHOTO
oIpoca;

- IPaKTUYECKUX padoT;

- 1abopaToOpHBIX PadoOT;

- TECTUPOBAHUS T10
TEMaM.

Py0e:xHbIii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JVCLIATUTMHBI,

- KOHTPOJIBHBIX padoT 1O
JIBYM pazjiesiaMm
JUCLUIUIMHBL,

- OTYETHI 110
1a00paTOPHBIM U
NPaKTUYECKUM padoTaMm.

HTOroBblii KOHTPOJIb
B (hopMe FK3aMeHa

Baxueiimue XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOKCTB, Tekymuii KOHTPOJIb B
BelllecTBA U IIOJIyYEHUS U TIPUME HEHUS BaXKHEHIINX METAJIJIOB dopme:
MaTepHaJIbI (IA u II A rpynm, antoMuHMS, kKele3a, a B - YCTHOIO U IIMCBMEHHOIO
€CTECTBEHHO-HAy4YHOM Ipoduiie 1 HEKOTOpbIX d- orpoca;
AJIEMEHTOB) U UX COEAMHEHUN. XapaKTepuCcTHKa - IPaKTUYECKUX padoT;
COCTaBa, CTPOCHMSI, CBOMCTB, ITOIYYEHHUS U IIPUME - 1abopaTOpHBIX PaboT;
HeHus BaxHeimmx Hemeramwios (VIIL A, VIIA, VIA - TECTUPOBAaHUSA IO
IpyII, a TaKXke a30Ta u Gocdopa, yriepoaa u TEMaM.
KpEMHUSs, BOJIOPO/A) U UX COETUHEHUI.- Py0e:xxHbIii KOHTPOJIb B
XapakTepucTHKa COCTaBa, CTPOCHMS, CBOWCTB, (popme:
MIOJIY4EHUS U - IPUME HEHUSI BaKHEHIINX KJIacCOB - IPOBEPOYHBIX PabOT 1O
YTJIEBOI0PO/IOB (AIKAHOB, IIMKJIOAJTKAHOB, AJIKEHOB, OCHOBHBIM T€MaM
QJIKUHOB, apEHOB) U UX HanloJiee 3HaUNMBbIX B JUCIUIINHBL,
HapOJHOXO35MCTBEHHOM IUIAHE MIPEICTaBUTENIEH. - KOHTPOJIBHBIX padoT 1O
AHanornyHas XxapakTepUCTHKA BAKHEUIIINX JIBYM paszeiam
IIPEICTAaBUTENEN APYTUX KJIACCOB OPraHUUYECKUX JUCLUIUINHBL,
COEIMHEHMI: METaHOJIa ¥ 3TAHOJIA CIOXKHBIX 3()UPOB, | - OTUETHI 110
KHPOB, MbLJI, aIbJETUI0B (POpPMabAETHIOB U 71a00paTOPHBIM U
aleTanbIerua), KETOHOB (aleToHa), KapOOHOBBIX MPaKTUYECKUM padoTam.
KHCIIOT (YKCYCHOM KHMCIIOTBI, IJIsl ECTECTBEHHO- HToroBslii KOHTPOJIb B
HAy4YyHOTO NMpOoQuIIs MpeICTaBUTENEH APYyTUX KilaccoB | (opme sk3ameHa
KHCJIOT), MOHOCAaXapua0B (IJIFOKO3bI), AUCAXAPHIOB
(caxapo3bl), moyMcaxapuaoB (Kpaxmana u
LEJITI0JIO3b),- AaHWJIMHA, aMUHOKHUCIIOT, OEJIKOB,
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH,
Kay4yKOB, IJIACTMAcC
XuMHnuyecKkuit Hcnons3oBanne B ydeOHOU U MPOPECCHOHATBHON Tekymuii KOHTpPOJb B
SI3BIK M NESATEIbHOCTH XMMUYECKUX TEPMUHOB M CHMBOJIMKY | opme:
CHMBOJINKA Hazpanue n3y4eHHbIX BEIECTB MO TPUBHAIBHON UM | - YCTHOIO M MHUCBMEHHOTO
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MEXITYHapOAHON HOMEHKIIAType U OTPaKEHUE
COCTaBa ITHX COEAMHEHUH € IOMOIIBI0 XUMUYECKUX
bopmyn. OTpaxkeHne XUMHUYECKUX MTPOLIECCOB C
IIOMOILBIO YPAaBHEHUN XUMHUECKUX PEAKIIUN

orpoca;
- MPaKTUYECKUX padoT;

- 1abopaTOpHBIX pPaboT;

- TECTUPOBAHUS IO
TEMaM.

Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JUCIUILIAHBL,

- KOHTPOJIBHBIX padoT 1O
JIBYM paszjiesiaM
JUCLUIINHBL,

- OTYETHI 110
71a00paTOPHBIM U
IPaKTHYECKUM paboTaMm.
HTOroBblii KOHTPOJIb B

dhopme

QG GepeHITMPOBAHHOTO
3a4era.
Xumunuyeckue Tekymuii KOHTPOJIb B
peakuuu dbopme:
- YCTHOTO U INUCHMEHHOI'O
onpoca;
- IPaKTUYECKUX padoT;
- 1abopaTOPHBIX PadOT;
- TECTUPOBAHUA IO
OO0bscHeHnEe CYITHOCTH XUMUYECKUX MPOIIECCOB. TEMaM.
Knaccuukanus XuMU4ecKnuX peakiuii mo
Pa3IMYHBIM NIPU3HAKAM: YUCILY U COCTaBy IPOAYKTOB | PyGe:kHblil KOHTPOJIb B
U peareHToB, TeraoBoMy 3G (eKTy, HarpaBIeHUIO, dopme:
¢aze, HATMYHUIO KaTaIU3aTOPa, U3MEHEHUIO CTENIEHEH | - MPOBEPOYHBIX padoT Mo
OKHCJIEHHUS 3JIEMEHTOB, 00pa3yIOLINX BEIIECTBA. OCHOBHBIM T€MaM
VYcTaHoBKa NPU3HAKOB OOIIETO U Pa3IMYHOTO B JUCLUIUINHBL,
THUIIOJIOTUU PEAKIHI JUIsl HEOpraHMYECKON 1 - KOHTPOJIBHBIX paboT 1O
OpPraHUYECKON XUMUHU. JIBYM paszfiesiaM
Krnaccudukanys BemecTB 1 NpoueccoB ¢ TOUKH JUCIUIINHBL,
3peHus OKUCIIEHUA-BOCCTaHOBIIEHUs. CocTaBleHHE - OTYETHI 110
YpPaBHEHUH pEaKIUii ¢ MOMOIIBIO METOAA 1a60paTOPHBIM U
3JIEKTPOHHOIO OanaHca NPaKTUYECKUM paboTam.
OO0bscHEHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOU
peaKuu 1 MOJOKEHHUSI XUMUYECKOro paBHOBecHs OT | MTOroBbIil KOHTPOJIb B
pa3IUYHBIX (HaKTOPOB (dhopme sK3ameHa
XumMuuyeckuit BelnonHeHne XMMUYECKOr0 SKCIIEPUMEHTA B ITOJIHOM | TekymuMii KOHTpPOJIb B
IKCIIEPUMEHT COOTBETCTBHH C MTpaBUJIaMU O€30MaCHOCTH. popme:
Habmtonenue, pukcanus u onucanue pe3yibTaToB - YCTHOTO U IUCBMEHHOIO
MIPOBEJIEHHOT'O SKCIIEPUMEHTA onpoca;
Xumuyeckas [TpoBeeHrE CAMOCTOSATEIBHOTO MOUCKA XUMHYIECKON | - IPAKTUYECKHUX PadoT;
uHpopManus MH(OpPMALIUU C UCTIONIb30BAHUEM Pa3IMUHBIX - 1abopaTopHbBIX paboT;

HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).

- TCCTUPOBAHUA 110
TEMaM.

60




Hcnonp30BaHnEe KOMIBIOTEPHBIX TEXHOIOTUN IS
00paboTKH M Miepeiadil XUMHUIECKOW HHPOPMAIIHH U
€e MPEACTABICHUS B PA3IMYHBIX Popmax

Pacuersl no

XMMHYECKHM
dbopmysnam u
YPABHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEX/ly KAUECTBEHHOM U
KOJINYECTBEHHON CTOPOHAMU XUMHUYECKUX OOBEKTOB
U nporeccos. Pelienne pacyeTHbIX 3a1a4 110
XMMHUYECKUM (pOopMyJiaM U YPaBHEHUSIM

PyGe:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX PabOT 1O
OCHOBHBIM T€MaM
JUCLHUIIIINHBI;

- KOHTPOJIBHBIX paboT 1O
JIBYM paszesiam
JUCLUTLITNHBI;

- OTYETHI 110
71a00paTOPHBIM U
IPaKTHYECKUM paboTaM.
HTOoroBplii KOHTPOJIb B
(dhopme 3K3aMeHa

IIpoduibuoe u
npodeccuoHaIbLHO
3HaYMMoOe
coJep:KkaHue

OOBsicHEHHE XUMUYECKUX SBJICHUH, TPOUCXOSIINX B
npupojie, ObITY U Ha mponu3BocTBe OnpeneneHne
BO3MOKHOCTEH MPOTEKaHHUsI XUMUYECKHX
MIpEBPALICHUH B pa3auuHbIX yciaoBusx ColmoaeHne
IIPABUJI SKOJIOTMYECKH IPAMOTHOIO IIOBEJICHUS B
okpykatomiei cpene OneHKa BIUSHISI XUMHYECKOTO
3arps3HEHUs OKpYXKarolel cpesibl Ha OpraHu3M
YeJI0BEKa U JIPYTHE )KUBBIC OPTaHU3MBI.

CobnroneHue npaBui 0€3011acHOT0 0OpaIeHUs ¢
TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH,
nabopaTopHbIM 0b6opynoBanueM Iloaroroska
pacTBOPOB 3a/IaHHON KOHIIEHTPAIIUH B OBITY U Ha
npou3BojicTBe Kputnueckas oneHka 10CTOBEpHOCTH
XUMHUUYECKON MH(POpMAIUH, TOCTYNAIOUIEH U3 pa3HbIX
HCTOYHHUKOB

Tekymuii KOHTpPOJL B
dopme:

- YCTHOTO U IUCHMEHHOI'O
oIpoca;

- IPaKTUYECKUX padoT;

- 1abOpaTOPHBIX PabOT;

- TECTUPOBAHUA IO
TEMaM.

Py0esxkHbIii KOHTPOJIb B

dopme:

- IPOBEPOYHBIX PabOT 1Mo

OCHOBHBIM T€MaM

JUCLUILIINHBI;

- KOHTPOJIBHBIX paboT 1O

JBYM paszesiam

JUCIUIINHBL,

- OTYETHI 110

1a00paTOPHBIM U

NPaKTUYECKUM paboTam.
HTOroBplii KOHTPOJIb B
(dhopMe rK3aMeHa.

61




Conep:xkanue
00yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B JIeATEIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AeiicTBHI)

D®opMbI KOHTPOJISA

BBenenue

O3HakoMiIeHHE C OMOJIOTHYSCKUMH CUCTEMaMH Pa3HOTO
YPOBHSL: KJIETKOW, OPraHu3MOM, ONYJIALUEN, SKOCUCTEMOM,
ouocdepoii. Onpenenenue pojy OMoJIOruK B OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KApTUHBI MUPA U
MPAKTUYECKOM NEeSATEILHOCTH JIIOJICH.

OOyuenue coOII0ICHUIO PABUII TOBEACHHS B IPUPOJE,
OEpeKHOMY OTHOIICHHIO K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHUsIM U )KUBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe

YcTHbIl onpoc
Odopmnenne
Mpe3eHTaun

YYEHHME O KJIETKE

XumMuueckas
OpraHu3anus
KJETKH

YMeHue npoBOAUTh CPABHEHNE XMMHUYECKON OpraHu3aluu
KHUBBIX U HEKUBBIX 00BEKTOB.

[Tonydenue npeacraBieHus O POJId OPraHUYECKUX U
HEOPraHWYECKHUX BEIIECTB B KIIETKE.

YeTHbIN onpoc

Crtpoenune u
GyHKIMM KJIETKH

N3ydeHue cTpoeHus KIETOK 3YKapUOT, CTPOEHUS U
MHOT000pa3usi KJIETOK PACTEHUN U )KUBOTHBIX C IIOMOIIBIO
MHKpOIIPENApPaTOB.

Habmtoienue KiIeTok pacTeHU U 5KUBOTHBIX MO
MHKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPCIIapaTax, UX OIIMCaHuC.
[IpuroroBneHue u onMcCaHUEe MUKPOIPENAPATOB KIETOK
pacTeHuM.

YeTHblN onpoc
TectupoBanue

OO0OMeH BeleCcTB B
npeBpalieHue
JHEPTUM B KJIETKe

YMeHHEe CTPOUTH CXEMbI SJHEPTETHYECKOT0 0OMEHA U
OomocuHTe3a Oenka, GOTOCUHTE3A.

[MosydeHue IpeCTaBaCHUs O MPOCTPAHCTBEHHOU CTPYKTYpE
6enxa, monexyn JJHK u PHK

YeTHBIM onIpoC
IIpoBepounas
pabora

OPI'AHU3M. P

ASMHOXEHUE U UHIANBUAYAJBHOE PA3BUTUE OPI'AHU3MOB

PasmHoKeHue OBnazieHue 3HaHUSMU O Pa3MHOKEHUU KaK O BaXKHEUIIEM YeTHbIi onpoc
OPraHu3MoB CBOMCTBE KUBBIX OPIraHU3MOB. TectupoBanue
YMeHHe caMOCTOATENBHO HAXOAUTh OTINYHS MUTO3a OT CpaBHuTenpHas
Melno03a, Onpeneiss SBOIIOLUOHHYIO POJIb TUX BUI0B Tabauma
JEJIEHUST KIIETKH
NupuBuayanbHoe | O3HaKOMIJIEHHME C OCHOBHBIMU CTaIUSIMM OHTOTEHE3a Ha YeTHbIi onpoc
pa3BuTHe IIpUMEpE Pa3BUTHUS ITO3BOHOYHBIX )KMBOTHBIX.
OpraHu3ma YMeHue xapakTepru3oBaTh CTaIUN MOCTIMOPHOHAILHOTO
pa3BUTHA Ha pUMepe yesnoBeka. O3HaKOMIIEHHE ¢
MIPpUYMHAMHU HApYLIEHU! B PA3BUTHUM OPraHU3MOB.
PazButue ymeHus npaBuibHO (GOPMHUPOBATH 10KA3ATENbHYIO
0a3y BOJIIOIIMOHHOTO Pa3BUTHUS KUBOTHOTO MHpa
OCHOBBI 'EHETUKH U CEJEKIINU
OcHoBHBIE O3HaKOMJIEHHE C IPEIMETOM, 33JJa4aMi, OCHOBHBIMU YeTHbIi onpoc
TOHATHS U MOHATUSAMM U 3aKOHaMU IreHeTUKHU. [lonydenune Tecr

3aKOHBbI T¢CHCTUKH

MMpEaACTaBICHHUA 00 OCHOBHEIX METOJaX rCHCTHUKU.

Perenue 3agau

3akoHOMepHOCTH
HACJIC/ICTBEHHOCT
HH
W3MEHYHUBOCTH

O3HaKOMJICHHE C HACIEACTBEHHON U HEHACIEICTBEHHOU
W3MEHUYUBOCTHIO M €€ OMOJIOTHYECKON POJIHIO B IBOJIOIIUU
YKUBOT'O MHUpa.

[Tonyuyenue npeacTaBiIeHUs O CBSI3U T€HETUKHU U MEJTULIUHBI.
O3HaKOMIIEHHE C HACJIEACTBEHHBIMHU OOJIE3HSIMU YEJIOBEKA, UX
MPUYMHAMHU U TTPODUITAKTHUKOM.

I/I3yquHe BJIIMSIHHUSA aJIKOI'OJIM3Ma, HapKOMaHI/II/I, KypeHm{ Ha

YeTHbIi onpoc
[IporpammupoBaHHbI
A INKTaHT
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HACJIEICTBEHHOCTh HA BUACOMATEPHAIIE.

Ananu3 peHOTUITYECKOM N3MEHYNBOCTU. BrIsBneHMe
MYTareHOB B OKPY’KaIOIEH Cpeic U KOCBEHHAs OLICHKa
BO3MOJKHOI'O UX BJIMSIHUS HA OpPraHU3M

OCHOBBI METOABI
ceJIeKIUN
pacreHuii,
JKHBOTHBIX H
MHKPOOPTraHU3MO
B

[Tonmy4yeHne npeACTaBICHUS O TCHETUKE KaK O TEOPETUIECKOM
OCHOBE CEIICKIIHH.

PasBurne MeranpeMEeTHBIX YMEHUH B IMPOLIECCE HAXOXKICHHS
Ha KapTe [EHTPOB MHOTOOOpa3us 1 MPOUCXOKICHHUS
KYJIbTYPHBIX PACTEHHUH U JIOMAITHUX )KUBOTHBIX, OTKPBITHIX
H. 1. BaBunoBbIM.

W3yuenune MeTo10B THOPHUIU3AIMH U HCKYCCTBEHHOTO
otOopa. YMeHue pa3oupaThCs B ITUYECKUX ACTIEKTaxX
HEKOTOPBIX JIOCTHXCHUN B OMOTEXHOJIOTHH.

O3HaKOMJICHHE C OCHOBHBIMH JIOCTHXKCHHUSIMU COBPE-MEHHOMN
CEJICKIIUH KYJIBTYPHBIX PACTCHUH, TOMAIIHUX KUBOTHBIX U
MHUKPOOPIaHU3MOB

YcTHbIl onpoc

IMPOUCXOKAEHUE U PABBUTHE )KU3HU HA 3EMJIE. 9BOJIIOINIMOHHOE YYEHUE

IIpoucxoxnenue u
HaYajJlbHbIE
JTanbl pa3’BUTHSA
sKH3HM Ha 3emuie

AHanu3 1 OI[eHKa PA3IMIHBIX TUIIOTE3 MPOUCX OKICHHS
KU3HU.

[Tonyuyenue npeacTaBieHus 00 yCI0KHEHUU KUBBIX
OpraHU3MOB Ha 3emJie B IPOIECCE IBOIOIIH.

YMeHue 3KCIepUMEHTAILHBIM ITYTEM BBISBIISITH a/IalITHBHBIC
0COOCHHOCTH OPraHU3MOB, UX OTHOCUTEINIbHBIN XapakTep.
O3HaKOMJICHHE ¢ HEKOTOPBIMHU IIPEJCTABUTEIISIMU PEIKHX U
MCYE3al0NINX BUJOB PACTCHUI U )KHUBOTHBIX.

[IpoBenenue onucanust ocodbeit ogHOTO BUIa 110 MOpGO-
JIOTUYECKOMY KPUTEPHIO IIPU BBHITIOTHEHUH Ta00PaTOpHOI
paboTel. BEIsSBICHHE YepT IPHUCITOCOOICHHOCTH OPTaHU3MOB K
pasHbIM cpeiaM obuTaHus (BOIHOM, HA3eMHO- BO3AYIIHOM,
TMOYBEHHOM).

YeTHbIi onpoc

Hcropus
pa3BUTHUA
IBOJIIOIHOHHBIX
uaei

N3yuyenue Hacaenys 4enoBe4eCTBA Ha IIPUMEPE 3HAKOMCTBA C
HCTOpHEN pa3BuTUs HBOMIOLMOHHBIX uaei K. Jlunnes, K. b.
Jlamapka Y. JlapuHa. OnieHMBaHKWE POJIM 3BOIIOLUOHHOTO
y4eHus B (GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa.

Pa3BuTHe criocoOHOCTH SICHO U TOYHO U3JIaraTh CBOM MBICIIH,
JIOTHYECKU 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIPUHHUMATh U aHAJIU3UPOBATh MHEHUSI COOECETHUKOB,
IIPU3HABAs IPABO JPYroro 4ejI0BeKa Ha MHOE MHEHHUE.

YcrHbIN onpoc

Muxpos3soJonus
"
MAaKpOIBOTIOL U

O3HakoMIIEHHE C KOHIENIHEH BU/Ia, €€ KPUTEPHSIMH, 000D
IPUMEPOB TOTO, YTO MOMYJISALMS — CTPYKTYPHasi €AUHULA
BUJIA U DBOJFOIHH.

O3HaKOMJIEHHE C IBUXKYIIIMMUCS CUIIAMU SBOJIIOLUH U €€
JI0Ka3aTeNbCTBAMHU.

YcBoeHue TOro, 4T0 OCHOBHBIMHU HallpaBJICHUSIMH
HBOJTIOIMOHHOTO TIPOTPecca SIBISTFOTCS. OMOIOTUIECKUAN
nporpecc ¥ OMOJIOTHYECKUi perpecc. Y MeHUe OTCTauBaTh
MHEHHE, O COXpPaHECHHH OMOJIOTUIECKOTO MHOTO00pa3us KakK
OCHOBE YCTOMUMBOCTU Onochepsl ¥ MPOrPEeCCUBHOTO €€
pa3BuTHs. YMEHNE BBISBISTH IPHYNHBI BBIMUPAHUS BHJIOB.

YeTHbIi onpoc
TectupoBanue

IMPOUCXOKJIEHHUE YEJIOBEKA

AHTpOnNoOrexe3

‘ Anams u OIICHKA PAa3JIMYHBIX THIIOTE3 O MPOUCXOXKICHUN

] YerHeIi onpoc
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YenoBeueckue
pacsl

YeJIoBEeKa.

Pa3Butue ymMeHus CTpOUTH JI0Ka3aTeNbHYIO 6a3y 1o
CPaBHUTEIbHON XapaKTEPUCTHUKE YEJIOBEKA U IPUMATOB,
JIOKa3bIBasi UX POJCTBO.

BelsiBieHME 3TAanOB 2BONIOLMY Y€JIOBEKa. Y MEHUE
JIOKa3bIBaTh PABEHCTBO YEJIOBEUYECKUX pac HA OCHOBAHUH UX
POJICTBA M €IMHCTBA IIPOUCX0XKAeHUA. PazBurne
TOJICPAHTHOCTH, KPUTHKA PACU3Ma BO BCEX €r0 NPOSIBICHUSX.

CocrasiieHne
TaOIUIIBL

OCHOBBI 3KOJIOT'NH
IKOJIOTHUS — W3yuenne 5K0JI0THYeCKUX (PaKTOPOB M UX BIUSHHA HA YerHbli oripoc
HAyKa 0 OpPraHU3MBI. CpaBHuTenbHas
B3aHMOOTHOIIIe- 3HAKOMCTBO C 3KOJIOTUYECKMMH CUCTEMaMHU, UX BUJOBON U TabIuIa
HHSIX OPTAHU3MOB | IIPOCTPAHCTBEHHOM CTPYKTypaMH. Y MEHHE OOBSCHATh TectupoBanue

MPUYMHBI YCTOHYUBOCTU M CMEHBI YKOCHUCTEM.
O3HaKOMJICHHE C MEXKBHI0BBIMU B3aUMOOTHOILEHUSIMU B
HKOCHUCTEME: KOHKYPEHIIUEH, CHMOMO30M, XUIITHUIECTBOM,
Hapa3uTU3MOM.

YMeHHue CTpOouTh APYCHOCTh PACTUTEIHHOTO COOOIIECTBA,
MUILEBbIEC IENH U CETU B OMOLIEHO3€, A TAK)KE KOJIOIMUYECKHE
TUPAMUJIBI.

3HaHUe OTIMYUTENIbHBIX IPU3HAKOB HCKYCCTBEHHBIX CO-
00IIECTB — arpodKOCHCTEMBI U YPOOIKOCHCTEMBI.
OnucaHue aHTPONOI'€HHBIX U3MEHEHUI B €CTECTBEHHBIX
MPUPOHBIX JaHAmAPTaX CBOCH MECTHOCTH.
CpaBHUTENBHOE ONMCAHUE OJHOM U3 €CTECTBEHHBIX
IIPUPOHBIX CUCTEM (HAIIPUMED, Jieca) U KaKOW-HUOY/Ib
arpo’KOCHUCTEMbI (HanpuMmep, MIIEHUYHOTO MOJIs).
CocraBieHne cxeM Mepelavyr BEIeCTB U YHEPTUHU TI0 LETIsIM
IUTAHUS B IPUPOIHON SIKOCUCTEME U arpoleHO3e.

buocdepa —
rjodajabHast
IKOCHCTEMA
buocdepa n
YyeJIOBEK

Osznakomienue ¢ yuenueM B. WM. Bepuajackoro o 6uocdepe
KakK 0 T7100aIbHON HKOCHCTEME.

Hanwuwne npencraBiieHus 0 cXeMe SKOCUCTEMBI Ha TIpUMEpe
o6uocgepsl, KpyroBOPOTE BEIIECTB U MPEBPAIICHUH SHEPTUU B
ouocdepe.

YMeHue 10Ka3bIBaTh POJIb KUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX MpuMepax. HaxoxaeHue cBsi3u U3MEHEHUS B
o6uocdepe ¢ mocneACTBUIME IEATEIHHOCTH YeJI0BEKa B
OKpY>Kalollen cpesie. Y MEHUe OnpeaesiTh BO3ICUCTBUE
MIPOU3BOJICTBEHHOMN JESTENFHOCTH Ha OKPYKAIOIIIYIO CPEy B
obnacTtu cBoelt Oyaymien npodeccuu.

O3zHakoMJIeHHE ¢ TTI00aTbHBIMU YKOJIOTHYECKUMU
npobieMamu .

Onucanne UCKYCCTBEHHON SKOCUCTEMEBI. Penienue
AKOJIOTUYECKHX 3a/1a4. JIeMOHCTpUpPOBaHHE YMEHUS
MMOCTAHOBKH LIEJIeH NeSTEIbHOCTH, TUTAHUPOBAHHUS
COOCTBEHHOM JEATSIILHOCTH TSl TOCTHYKEHUS TIOCTABICHHBIX
1[eJIeH, TPEeIBUICHUSI BO3MOXHBIX PE3yIbTaTOB ITHX
JEWCTBUM, OPTaHU3ALMU CAMOKOHTPOJIS U OLIEHKH
MOJIYYE€HHBIX pe3yabTaToB. O0ydeHre COOII0ICHUIO TIPABHIT
MTOBEJICHUS B IIPUPOJIE, OCPEIKHOMY OTHOIIICHUIO K
OMOJIOTHYEeCKUM 00bEeKTaM (pacTEHUSIM, JKUBOTHBIM U UX
coO0IIeCTBaM) M X OXpaHe

TecToBbIli KOHTPOJIB
0 TeEME

«OCHOBBI IKOJIOTUH
u buocdepar

IIporpamupoBaHHbIH
JUKTAHT
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BUOHHUKA

Bbunonuka kak 3HAKOMCTBO C TpyOUaTBIMU CTPYKTypaMH B KHUBOH Npu- poae | Odopmienue
O/JIHO U3 Y TEXHUKE, a9POJMHAMUYECKUMH U THIPOIMHAMUYECKUMU Mpe3eHTaui
HANPaBJIeHUH YCTPOMCTBAMM B JKMBOW IIPUPOJIE U TEXHUKE. Y MEHUE
Onosioruu u CTPOUTH MOJENH CKJIaI4aTON CTPYKTYPbI, UC- IOJIb3yEMBIE B
KHOCpPHETHKHU CTPOUTEIILCTBE
Coaepixanue XapakTepucTHKa OCHOBHBIX BU/JI0B y4eOHOM ®opmbl
o0yJeHus JeSATeJTLHOCTH 00yUAIOIIMXCS KOHTPOJISA
Beenenue 3HAKOMCTBO ¢ 00BEKTOM HM3y4deHUs dKojorun. OrnpeaeneHne | YCTHBIA OIPocC

POJIH SKOJIOTUH B (POPMUPOBAHUH COBPEMEHHOM KapTHHBI
mupa. JleMoHCTpanus 3Ha4eHUs SKOJIOIMH IPU OCBOCHUU
npodeccuil ¥ CrieaIbHOCTEeH CPETHETO

1. 9K

OJIOT'UA KAK HAVUHA S JUCHUITIVIMHA

OO011ast YKOI0OTrus

YMeHue BBIBIATH 001I1Ee 3aKOHOMEPHOCTH ACHCTBUS
(bakTopoB cpebl Ha opranusMm. IlonydyeHnue npencraBieHuil o
MOMYJISALIMK, SKOCUCTEME, Onocdepe.

YceTHBIT onpoc
TectupoBanue

ConmanbHas 3HAKOMCTBO C IPEIMETOM U3YUEHUS COLIMAIbHON SKOJIOTUH. YCTHBIN Onpoc
9KOJIOTHS] YMeHne BeLIENIITh: OCHOBHBIE YEPTEI CPEAbI, OKPY KAIOIIEeH Tect
[Tpuknagnas YMeH1e BBIBISITh pETHOHANIBHBIC SKOJOoTHYecKue npodsembl | KonTponabpHas
9KOJIOTHS Y YKa3bIBaTh IPUYMHBI UX BO3SHUKHOBEHHSI, & TAKXKE pabora
BO3MOXHBIE IYTH CHUYKEHUS MTOCIEACTBUI HA OKPYKAIOLIYIO
2. CPEJIA OBUTAHMA YEJIOBEKA 1 SKOJIOTMYECKAA BE3OITACHOCTD

Cpena oOutanus
YeJoBeKa

OgBnaneHue 3HaHUSAMU 00 OCOOEHHOCTSIX CpeJibl OOUTaHUS
YeJIOBEeKa U €€ OCHOBHBIX KOMIIOHEHTOB. Y MEHUE
(bopMHpPOBATH COOCTBEHHYIO MO3UIIHMIO 110 OTHOIICHUIO K
CBEJICHUSM, KaCAIOLMMCS TIOHITUSI «KOM(POPT CPebI
oOuTaHUA YCIIOBCKa», MOJY-4a€MbIM M3 pa3HbIX NCTOYHUKOB,
BKJIIOYAsl peKJiaMy. 3HaHUE OCHOBHBIX 9KOJIOTUYECKUX

YcTHBII onpoc

I'opoackas cpena 3HAKOMCTBO C XapaKTepPUCTUKAMH FOPOJICKON KBapTUpHI Kak | OdopmiieHue
OCHOBHOT'O 3KOTOIIa COBPEMEHHOT0 YeJIOBeKa. Y MEHHE Mpe3eHTaIHH
OIIpEeJIeNIATh YKOJOTMUYECKUE MTapaMeTphbl COBPEMEHHOTO ITpoBepounas
YeJI0BEYECKOI0 KIINIIA. 3HAaHUE SKOJIOTHUECKUX TpeOoBaHUN | paboTa
K YPOBHIO LIIyMa, BUOpAIIUH, OPraHU3allui CTPOUTEIHCTBA
KHUIIBIX U HEXUIIBIX HOMGHICHHﬁ, aBTOMOOMJILHBIX A0por.
Cenbckas cpena 3HaHNE OCHOBHBIX IKOJOTHYECKHX XaPAKTEPUCTUK CPEIIbI TectupoBanme

oOWTaHUs YeIIOBEKA B YCJIOBUAX CEJIbCKOM MECTHOCTH.

3. KOHLIEIIMI YCTOMYMBOI'O PASBUTU S

Bo3uukaoBenne
KOHIIETIITUHN
YCTOWYHBOIO
pa3BUTUSA

3HaHWE OCHOBHBIX TOJIOKEHU I KOHIEMIIUN YCTOMYUBOTO pa3-
BUTHSA U IPUYNH €€ BOBHUKHOBEHHUs. Y MeHHE (HOpMUPOBATH
COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHUIO K CBEICHUSIM,
KacCaroIIMMCS IOHTHUS «yCTOMUYUBOE PA3BUTHUE.

YcTHBIN onpoc

Y CcTOWYUBOCTE U
pazBUTHE

3HaHUE OCHOBHBIX CIIOCOOOB PELICHHUS IKOJIOTHUECKUX
npo0GJieM B paMKax KOHLENIUHU «Y CTOMYUBOCTD U Pa3BUTHEN.
YMeHue pazinyaTh YJKOHOMUYECKYIO0, COLIMAIIBHYIO,
KYJIbTYPHYIO U 9KOJIOTHYECKYIO YCTOMYHUBOCTh. Y MEHHE
BBIYUCIIATH UHACKC YEJIOBEYECKOIO PA3BUTHS 110 OTHOILICHUIO
K OKpY’Karolen cpeae.

IIpoBepounas
pabora

4. OXPAHA ITPUPO/IbI
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[Ipuponooxpannas 3HaHWE UCTOPHUM OXpaHbl IPUPOibl B Poccuu n 0OCHOBHBIX YcTHbIit onpoc
JEeSATEIbHOCTh TUTIOB OPTaHU3ALUN, CIOCOOCTBYIOIIMX OXPAaHE MPUPO/IBIL.
YMeHune onpenensTh COCTOSHUE IKOJIOTUYECKON CUTYalluu
OKPY)KaIOH.[eﬁ MCCTHOCTH U IpeajiaraTb BO3MOKHBIC ITYTU
CHI)KEHUSI aHTPOIIOT€HHOTO BO3/ICUCTBUS HA IIPUPOTY.

[Tpuponusie pecypchl | YMEHHE MOJIB30BATHCSI OCHOBHBIMU METOJaMU HAyYHOTO KontponsHas
U HX OXpaHa IIO3HAHUS: OIMCAaHHEM, I3MEPEHNEM, HaOII0JeHueM — 1t | paboTa
OLICHKH COCTOSIHHSI OKPY KAOIeH Cpe/Iibl U €€ IOTPEOHOCTH
B OXpaHe.

[TnaHnupyemMble TMYHOCTHBIC PE3YyJIbTAThl B XO/€ peAIU3alliU MPOTPAMMBI
auciumnael OY /(.11 ®u3uka 1 ecTeCTBO3HAHHUE

TUTSI CITIMATBHOCTEH TEXHOJIOTHIECKOTO TTpodriei

Kon
JIMYHOCTHBIE Pe3yJIbTAThI JMIHOCTHLIX
peaju3aiuu NporpaMMbl BOCIIUTAHUS PesybTaTon
peann3anun
(Oeckpunmopui) MpPOrpamMMbI
BOCIIUTAHUSA
CoOumroTaronuii 1 Mporaran Py paBuiia 3JJ0POBOT0 U O€30IMacCHOTO 00pasa KU3HH,
CHOPTa; MpenynpekIaomuii 100 MPeo0IeBaOIIUN 3aBUCMOCTH OT allKkorojs, Tabaka, JIP 9
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX Wrp U T.J. COXpaHSIOMUN TCUXOJIOTHYSCKYIO
YCTONYMBOCTH B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIOLINXCS CUTYaIUIX
3a0oTsmuiics 0 3alIUTe OKPYKAIOIICH Cpelibl, COOCTBEHHOH M Uy>K0i 0€3011acHOCTH, B TOM JIP 10
qyucie nudpoBon

cnernuanbHocTh: 21.02.05 3emenbHO- uMylecTBeHHbIE OTHOLIEHUs, 21.02.06 HpopMmanimoHHbIE cHCTEMBI
o0ecreyeHre rpaloCTPOUTENIbHON AEATeIbHOCTH

JInuyHOCTHBIE pe3yJIbTAThI
peau3aluy NPorpaMMbl BOCIIUTAHNS, ONpeie/IeHHbIe 0TPacjieBbIMU TPeOOBaHUSIMH
K /IJIOBBIM KauyecTBaM JHYHOCTH

JleMOHCTpUpPYIOIINK TOTOBHOCTh U CIOCOOHOCTh BECTU JUAJIOT C APYTUMHU JIIOAbMH,
JOCTUraTh B HEM B3aMMONOHUMAaHMsI, HAXOIUTh OOLIHE eI U COTPYIHUYATD I UX JIP13
JOCTUKEHHSI B MPOPECCHOHAIBHOMN 1€ATEIbHOCTH

HpOHBHHI-OH_II/Iﬁ CO3HATCIIBHOC OTHOIICHUEC K HCIIPEPBIBHOMY O6pa30BaHI/IIO KakK yCJIOBUIO

N . o JIP14
ycnenrHou npoecCHOHATBHOM U 00IIECTBEHHOM IEATeTbHOCTH

[TposiBistromuii rpaXk1aHCKOE OTHOIIEHHE K MPOPECCHOHATBHOM IeATEIbHOCTH KaK K
BO3MO>KHOCTH JINYHOT'O YYacCTHs B PELIEHUH OOILECTBEHHBIX, TOCY/1aPCTBEHHBIX, JIP1S
o0IIeHaIIMOHAJIBHBIX TPO0JIEM

[TpuHMMAarOIIMI OCHOBBI YKOJOTHYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIEHUS, IPUMEHSIOIIUN OIBIT YKOJIOTUYECKU

OPUEHTUPOBAHHOHN PE(PIICKCUBHO-OIICHOUYHOMN M MPAKTUIECKOM NESITEIHbHOCTH B dKU3HCHHBIX JIP16
CUTyallUsAX U IpoeCCHOHAILHOMN IeATEIbHOCTH

CriocoOHBIi B IM(POBOI Cpe/ie UCTIONb30BaTh pa3INUHbIe IM(PPOBBIE CPENICTBA,

MIO3BOJISIIOIINE BO B3aUMOJIEHCTBUN C IPYTUMHU JIFOJIBMU JOCTUTATh [TOCTABJIEHHBIX LIENIEH, JIP17

MIPOBOAUTH OLIEHKY MH(OPMALIUHU, €€ TOCTOBEPHOCTH, CTPOUTD JIOTMUECKHE YMO3AKIIIOUEHUS
Ha OCHOBaHUM MOCTYMAOLIEH nH(popMaIuu

JleMOHCTpUpYIOMKK TPUBEPKEHHOCTh NPUHIIUIIAM YECTHOCTH , T0OPOCOBECTHOCTH, JIP 18
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HETIOJAKYITHOCTH, COACHCTBYIONTUH MOIIEPKaHUIO0 Oe3ymnpedHoi mpodeccruoHanTbHON
penyranuu
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