MunucTepcTBO 00pa3zoBaHus 1 HayKu PJ]
Tl'ocynapctBenHoe OromkeTHOe TMpodecCHOHANbHOE oO0pa3oBaTenbHOE yupexkaeHue PJJ

«JlepbenTtckuii mpodeccnoHaNbHO-TIeAaroruaeckuii kowiek uM. . b. Kaznaxmemonay.

Pabdouast nporpamma

VYuebnoit quctiumnasl OY /1. 6 11. EcrecTBo3Hanume

KO}I U HAUMCHOBAHUE CIICHIUAJIBHOCTH

44.02.05. KoppekiiuOHHAasi IeJArOriKa B HA4YaJbHOM 00pa30BaHUU

2021 r.



YTREpXKIAID
3am.1upexzopatio yueGrolh pabote
['BITIOY «AepbenTckuii npogeccHoHanbHO-
IeJarora9eciii KOLIeK IMEHH
I.b.Kasuexmenonan
{ MaxmMygosa H.I"
TIOATHCH OHO
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COJEPKXAHHUE

INACIIOPT ITPOT'PAMMBI YYEBHOHN JUCLUITJIUHBI

CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCILUILIMHBI
YCJOBUS PEAJIM3AILIMA YUYEBHOM JUCHUTIIAHBI

KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOH JUCHUIIJIMHBI



1. MACIIOPT ITPOTPAMMBI YYEBHOM JACITATIINHBI

OV/I. 6 11 EcrecTBoznanue
1.1. Ob6aacTp npuMeHeHHUsI MPOTPaAMMBbI

Pabouas mporpamma y4deOHON AMCIUTUIHHBI OYI[.I 1. EcrectBo3Hamme sBIsAeTcs 4acThi0 OCHOBHOI
podeCCHOHATBLHON 00pa30BaTeILHON MPOrpaMMBI  CpETHEro Mpo(decCHOHATBPHOTO 00pa30BaHUS TIO0
crrernansHOCTH CITO 44.02.05. KoppekinoHHas meaaroruka B HadaJlbHOM oOpa3oBanmu. CocTaBieHa Ha
OCHOBE TIPUMEpPHOH MporpaMMbl y4eOHOW nmucIuIIMHBl «EcTecTBO3HaHWE)» UIS CHelHaabHOCTEH
rymanuTapHoro mpodmis. CopepxaHue TpOTpaMMBl peann3yeTcsl B IMPOIECCe OCBOCHUS CTYACHTAMHU
OCHOBHOM TpodeccrnoHaTsHONW 00pa3oBaTenbHoi mporpammbl CIIO ¢ momydeHnem cpemHero (TIOJTHOTO)
obmero oOpa3oBaHus, pa3paboraHHoW B coorBercTBUM ¢ TpeboBanmsimu DI'OC CIIO tpernero
nokoNieHUs. Pabodast mporpamMma y4eOHOW AHWCIUIUIMHBI MOJKET OBITh WCIIOJNB30BaHA JPYTUMH
00pa3oBaTeNbHBIMU  YUPEXKICHUSAMH  MPO(ECCHOHATPHOTO W JIOMOJHUTEIHHOIO  00pa3oBaHUS,

pealu3yIonMMH 00pa30BaTEIbHYIO IPOrpaMMy CpeaHero (MOJHOr0) 00IIero oopa3oBaHusl.

1.2. MecTto y4yeOHOIi TUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI Mpo(ecCHOHATBLHOI 00pa3oBaTeIbHOI

MporpamMmel: 001Ie00pa3oBaTeIbHbIE TUCITUTUTHHEL

1.3. Heanm m 3agauyu y4eOHOH IMCHUILUIMHBI - TPeOOBaHHMSI K pe3yJabTAaTaM OCBOEHHMA Yy4eOHOI

AUCIUIIJIUHDBI: oﬁmeoﬁpasonaTe.ﬂbm,le AUCIUIIIMHBI

B pesynbrate ocBOeHus y4yeOHOUM muciumuinHbl «EcTecTBO3HaHWE» OOYYaIOUIUICS TOJKCH
3HATb _: - CMBICI TIOHSATUWA: €CTECTBEHHOHAy4YHBI METOJI IO3HAHMS, D3JEKTPOMArHUTHOE IIOJIE,
3JIEKTPOMArHUTHBIE BOJHBI, KBAHT, HBOJIOIUS BceneHHoi, Oomibimoil B3phiB, ColHEYHas cCHCTEMa,
TaJIaKTUKa, TMEePUOJUICCKUN 3aKOH, XUMUYECKasl CBI3b, XMMHYECKAs PEakivs, MaKpOMOJIEKyJa, OeoK,
karajauzaTop, GepMmeHt, kierka, nuddepenuuanus kierok, JJHK, Bupyc, Ouonoruueckas 3BOJIOIUS,

OropazHooOpasue, OpraHu3M, IMOMYJISIHS, YKOCUCTeMa, Oocdepa, SHTPOITHS, CAMOOPTaHH3AIIHS;
- BKJIJI BEIMKUX YYEHBIX B (POPMHUPOBAHHE COBPEMEHHOH €CTECTBEHHO HayYHOH KapTHHBI MUDPA,;

yMeTh:- TPUBOANTH IPHUMEPHl 3KCIEPHUMEHTOB W(WJIM) HAONIOAEHUH, OOOCHOBBIBAIOIINX: AaTOMHO-
MOJIEKYJISIDHOE CTPOCHME BEIECTBA, CYIECTBOBAHME 3JEKTPOMArHUTHOTO IO M B3aUMOCBS3b
3IIEKTPUYECKOr0 M MarHUTHOTO TIOJICH, BOJIHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA CBETa, HEOOPAaTUMOCTD

TETUTOBBIX MPOIIECCOB, pa30eraHue rajlakTuK, 3aBUCUMOCTh CBOWMCTB



BEILECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTh CKOPOCTH XUMHUUECKON peakluu OT TeMIIepaTyphl u
KaTaJu3aTopOB, KIIETOYHOE CTPOCHUE KUBBIX OPTraHU3MOB,

pons [JHK KaK HOCHUTEIA HACJICICTBEHHOMU UHGOPMAITUH, SBOJTIOLIUIO YKUBOU

MIPUPOJBL, TPEBPALLEHNS SHEPTUN U BEPOATHOCTHBINA XapaKTep MPOLECCOB B

JKMBOM M HE)KUBOM NPUPOJE, B3aMMOCBSI3b KOMIIOHEHTOB 9KOCHUCTEMBI, BIUSHUE ACATEIBHOCTH YEJIOBEKA

Ha 3KOCHUCTCMBI,

- OOBSCHATH NMPUKIAJTHOE 3HAYEHHE BAXHEWIINX JOCTIKEHHH B OOJACTH €CTECTBEHHBIX HayK
JUTSL: Pa3sBUTHS DHEPTETUKH, TPAHCIIOPTA U CPEJICTB CBS3H, TIOIYICHHS CHHTETHYECKAX MaTepHaIOB
C 3aJJaHHBIMH CBOWCTBaMH, CO3JaHHUS OMOTEXHOJIOTHH, JiedeHHs WH(M)EKIMOHHBIX 3a00lleBaHUH,

OXpaHbl OKPY>KAKOIIEH Cpeabl;

- BBIABUI'aTb THUIOTE3bl MW IMpEAjlaraTb MyTHU HUX TMPOBCPKHU, ACJIATh BbBIBOABI Ha OCHOBC

OKCIICPUMCHTAIBHBIX NaHHBIX, IPECACTABJICHHLIX B BU/IC rpaqonKa, Ta6HI/IIH)I WJIN JUuarpaMmbI;

- paboTath ¢ ecTecTBEHHO-Hay4YHOH nH(popManuen, coaepxarieiics B coodmenusx CMU,
MHTEPHET-pecypcax, HayIHO-TIOMYJISIPHON JTUTEpaType: BJIaIeTh METOJIaMH TIOHCKA,

BBIJICJIATH CMBICJIOBYIO OCHOBY M OLIEHHBATh JOCTOBEPHOCTH HH(OPMALIUH;

- HCIIOJIB30BaThb HpHOGpeTeHHBIe 3HaHHUd W YMCHUA B HpaKTH‘{eCKOﬁ JCATCIBHOCT U
HOBCGHH@BHOﬁ JKU3HU Il OUCHKH BJIMAHUA Ha OPTraHU3M YCJIIOBCKA J3JICKTPOMAIHHUTHBIX BOJIH U
pPaaAnOaKTUBHBIX HSJIy‘IeHI/Iﬁ; 3Heproc6epe>i<eHH;1; 0€30IMaCHOr0 HCIOJIb30BaAHUS MaTepuaioB H
XUMHUYCCKUX BCIICCTB B 6LITy; HpO(i)I/IJ'IaKTI/IKI/I I/IH(l)eKI_II/IOHHLIX 3&60J’I€BaHHfI, HHKOTHHOBOﬁ,
aJIKOTOJIFHON H HapKOTquCKOﬁ 3aBPICPIMOCTeI>'I; OCO3HAHHBIX JIMYHBIX HeﬁCTBHfI o OXpaHe

OKpYy>Karolei cpep;

1.4. PexomeHnayemoe KOJIH4YE€CTBO YACOB HA OCBOEHHE NMPOTrPaMMbl Y4eOHOH AN CUMIIUHBI:

MaKCHUMaJIbHOM yueOHOW Harpy3Kku oOyuatomierocs -116 yacos, B TOM 4ucie: 0053aTeIbHON

ayIUTOPHOU yueOHOM Harpy3ku oOydaromierocs -112 4acos;



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU IUCHUTIIIUHBI

2.1. O6beM y4eOHOM AMCHUIIUHBI U BUABI Y4eOHOH padoThl

Bun yuebnoit paboTs O6bemM gacoB

MaxkcumanbHasi ydueOHas Harpy3Ka (Bcero)

116
O0s13aTesibHAsA ayIUTOPHAs yueOHasi Harpy3Ka (Bcero)

112
B TOM YHCIIE:
[MpaKTHYECKHEe paOOTHI / Ta0OpaTOPHBIE 3aHITHS 44

B TOM YHCJIC:

PaGoTta ¢ OCHOBHOI M JOTTOTHUTENFHON JTUTEPATYPOIA.

PaboTa co cripaBOYHBIM MaTepHAaIOM.

[lonroroBKa JOKII0B, MPE3ECHTANNN, COOOIIEHNH TI0 U3yUYeHHBIM MaTepHallaM.

HOILI‘OTOBKa OTYCTOB I10 J'Ia60paTOpHLIM MPAKTUICCKUM pa60TaM.

Wroropas arrectanus B popme nudGepeHIIMPOBAaHHOTO 3aUeTa




3. YCJIOBUS PEAJIM3AIIAY YYEFHOM JUCHUIIIMHBI

3.1. TpeGoBanust K MUHUMAJILHOMY MATEPHAJbLHO -TeXHUYECKOMY 00ecre4eHn 10

Peanm3arnus yaeOHON AUCIUTUTAHEI TpeOyeT HAWYHs y9eOHOTO KaGuHeTa

«EcTtecTBO3HAHUEY.

O06opynoBaHue KabuHeTa U pabovnX MECT:

MOCaIOYHBIC MECTA MO0 KOJIMYECTBY o0yuarormxcs - 30.

pabouee MeCTO MpernoIaBaTens;

- KOMIUIEKT y4eOHO-HATIIAIHBIX IOCOOUH 1o nucruruinHe «EctecTBo3HaHHEY;

KOMIUIEKT J1a00paTOPHOTO O0OPY/IOBAHHS

TexHuueckue cpeacTna 00yueHHUS:

- JIOCKa ;

-MyJIBTUMEINAIIPOEKTOD;

- KOMIIBIOTEp;



3.2. UadopmannoHHoe o0ecriedeHne 00yIeHHs.

OcCHOBHbLIC MCTOYHHKH:

1. Kacesno, B. A. ®usuka. 11 xm. [Tekcr]: yueOHUK It 00IIE0OPa30BATENBbHBIX YUEOHBIX
3aBenenuii / B.A. KacesroB. - M., 2003.

2. TabpuensH, O. C. Xumus. 11 knacc. bazoseiii yposenb. [Tekcr] : yueb. mius o0iieoOpa3oBar.
yupexaenuii / O.C. I'abpuensin, I'.I. JIsicosa. - M.: [Ipoda, 2006. - 180 c.

3. Epoxumn, 0. M. Xumus [Tekct] / O.M. Epoxumn. - M. : Mactepcta, 2002. - 287 c.

4. 3axapos, B. b. buonorus. Oomume 3akonomeproctu. 10 - 11 kinace [Teker] / B. b. 3axapos. - M. :

[xomna - [Tpecc, 2008.

I[OHO.T[HPITCJ'IBHBIC HCTOYHUKNU:

1. Mawmenos, H. M. Dxomnorus [Tekct] / H. M. Mamenos, U. T. Cypaseruna. - M. : Illkona -IIpecc,
1996.

2. Bunokyposa, H. JI. I'mo6ansHas sxonorust [Tekcr]: yueOHuk ans 10-11 xmacc mpoduibHBIX
kot / H. 1. Bunokyposa, B. B. Tpymu. - M. : IIpoceemenue, 1998.

3. Bponckwuit, B. A. [lpuxmagnas sxonorust [Texct] / B. A. Bpouckutid. - PoctoB. : ®enukce, 1995.

HNHuTepHeT-pecypcebi:

e http://www.twirpx.com/

e http://kuzelenkov.narod.ru

e http://www.alleng.ru/

e http://www.videouroki.net/

e http://smitu.cef.spbstu.ru/

e http://www.ph4s.ru/

e http://www.vzfeiinfo.ru/




4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM
JUCHUTILINHBI
KOHTpOJ'II) 1 OIICHKA PE3YyJIbTATOB OCBOCHHUA JUCHUIITIMHBI OCYIICCTBIIACTCS NPEIIOAaBaTCIICM B IIPOLIECCE
MMPOBCACHUSA NPAKTUYCCKUX 3aHATUU U J'Ia60paTOpHI)IX pa6OT, TSCTUPOBAHUS, a TAKIKC BBIITOJIHCHUA

06y‘IaIOHII/IMI/IC$I WHANBUAYAJTbHBIX 3aJIaHUM.

Pe3yabTaThl 00yueHus DopMBbI 1 METObI

KOHTPOJISI H OLIEHKH
(ocBOeHHBbIE€ YMEHMS, YCBOEHHbIE 3HAHUA)

pe3yJIbTaTOB 00y4YeHHs

B pesynbrare uzyuyenuns yueOHon auctmminasl OY /1.09.
«EctecTBO3HaHNE» 00yUaIOMIUIACS JODKEH 3HATH:

- CMBICJI ITIOHSTH: eCTeCTBCHHOHaquBIﬁ MCETOM ITO3HAHWA,

HIIEKTPOMArHUTHOE TI0JIE, SJIEKTPOMArHUTHBIC BOJHBI, KBaHT, Tekymuii KOHTPOJIb B
pBooNMs BeenenHoit, 60ipoi B3pbiB, CoTHEUHas cHcTeEMa, (hopMe TecTOBBIX
rajJaKTHKa, IepPHOANYECKUN 3aKOH, XUMHYECKas CBSI3b, 3aJaHNi, YCTHOTO WK
XHUMUYeCKasl peakiysi, MaKpOMOJIeKyJia, OEJIOK, KaTaau3aTop, MICEMEHHOTO OTIpOCa,
(depmenT, kinetka, nuddepennuanus kierok, JHK, Bupyc, MpOBEpKa YIPaXXHEHHUN C
OuoIOrHUecKas 3BOJIIOIHS, OMOpa3HOOOpa3ue, OpraHu3M, HCIIOJIb30BaHUEM
[OMYJISIIINS, IKOCUCTEMa, Ornocdepa, SHTPOIIHS, UHGOPMAIMOHHBIX U
caMOOpTaHU3alIus; TEJICKOMMYHHUKAI[MOHHBI

X TEXHOJIOTHU U

- BKJIQJ] BEJIMKKMX YYCHBIX B (DOPMUPOBAHUE COBPEMEHHOM

. MIPUKJIAAHBIX [IPOTPaAMM.
€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

YMeTh:

- IPUBOJUTH MIPUMEPHI SKCIIEPUMEHTOB M(WIIN) HAOIOACHUM,
00OCHOBBIBAIOIINX: aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEILECTBA,
CYLIECTBOBAHHUE 3JIEKTPOMArHUTHOTO TOJIS M B3aMMOCBS3b
IIEKTPUYECKOT0 M MArHUTHOTO MOJIEH, BOJTHOBBIE U KOPITYCKYJISIPHBIE
CBOICTBa CBETa, HEOOPATUMOCTbH TEIJIOBBIX MPOLIECCOB, pa3deranue
raJakTHK, 3aBHCUMOCTb CBOWCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJI,
3aBHCHMOCTh CKOPOCTH XUMHUYECKOM peakuy OT TEMIEPaTyphl U
KaTaJau3aToOpOB, KJIETOYHOE CTPOEHHUE KUBBIX OpraHu3MoB, poib JJHK kax

HOCHUTCIIA HaCHCZ[CTBeHHOﬁ I/IHcl)OpMa]_[I/II/I, 9BOJIIOITUIO JKUBOH




[IPUPOJIBI, TPEBPAIIICHUS YJHEPTUN U BEPOSITHOCTHBIN XapaKkTep

[POIIECCOB B KMBOM M HEXKUBOMU MPUPOJIEC, B3AUMOCBS3h

KOMIIOHCHTOB 3KOCHCTEMBI, BJIIMSAHUC JCATCIIBHOCTHU YCJIOBCKA Ha

OKOCHCTCMBI,

- O0BSACHATH IIPUKIIATHOC 3HAUCHHE BAXKHEHIIINX JOCTHKCHUN B

o0sacTu

©CTECTBECHHBIX HAyK JUIS: Pa3BHTHS SHEPIETUKH, TPAHCIIOPTA U
CPEICTB CBSI3H, MOJYICHUSI CHHTETHIECKIX MaTepPHAJIOB C
3aJaHHBIMH CBOMUCTBAMHU

CO3JIaHMS OMOTEXHOJIOTHH, ICUCHUS HH(EKITHOHHBIX

3a005eBaHU, OXpaHbl OKPYKAIOIIEH CpeIbl;

- BBIABHUI'aTh THIIOTC3HI U IIpEajarath IyT UX INpOBCPKH, ACIATH
BbIBOJbI HA OCHOBE 3KCIICPUMEHTAJIbHBIX JaHHBIX,

[IpeICTaBICHHBIX B BUIE TpaduKa, TAOIUIIBI WK JUarpaMMEl;

- paboTaTh C ecTeCTBEHHO-HayuyHO! HH(pOpMannel, coaepraliencs B
coobmenusix CMU, naTEpHET pecypcax, HayYHO-TIOMYJIIPHOM

JIMTCPATYpEC: BJIAACTh MCTOJaMH IOUCKA,

BbIJICIISITE CMBICJIOBYIO OCHOBY W OLICHUBATH

TOCTOBEPHOCTH MH(OpMALNY;

- UCIIOJIB30BAaTh HpI/IO6p6TeHHBIe 3HAaHUA U YMCHUS B

[MPAKTUYECKOH NIeATEIIbHOCTH M TIOBCETHEBHOM KU3HU JIJISl OLIEHKU
BIIMSIHUSI HA OPTaHU3M YeJIOBEKa 3JIEKTPOMArHUTHBIX BOJH U
PannOaKTUBHBIX M3TYYEHHIT; SHEProcOepekeH s ; 6€30MacCHOTO
MCTIOIb30BAaHMSI MaTEPHAIOB M XMMUYECKUX BEIIECCTB B OBITY;
MpOoGUIAKTUKH WHPEKIIMOHHBIX 3a00/IeBaHN, HHKOTUHOBOM,
QJIKOTOJIbHOW ¥ HAPKOTHYECKOW 3aBUCHMOCTEN; OCO3HAHHBIX JTMYHBIX

NEHCTBUI 1O OXpaHe OKPYKAIOIEH Cpeabl.

TecToBBIE 3agaHUS.

[IpakTudeckas padora.

CaMocTosTeTbHAS

pabora.
Y CTHBIN (Hn
[MMCEMEHHBIN OITPOC).

JlaboparopHas paboTa.

Perrenue 3anauy.
IloaroroBka u 3amura

TOKJIAJIOB, TIPE3CHTAIUI

1A COOOIIICHUIA.

10



2.1. TemaTn4eckuii IJIaH U coaepxanue yueOHoil qucuumianabl «XUMUSA»

HaumeHnoBaHue pa3iesioB U TeM Conep:xanue y4e0HOro MaTepuaa, 1adopaTopHbie U MPAKTHYECKHE PabOThI, O0vem vacoB Yposenn
caMoCTOsITeIbHAsI padoTa 00yyalouuxcs 0CBOCHUS
3 4
1 2
12
Pasnen 1. BBenenue. Bona, pacTBopbl.
Tema 1. Bona. Ee cBoiicTBa. Coaepxxanne yueOHOro MaTepHuaJia
PacTBOPEI KAK (H3MKO-XHMHHUECKHE XuMHUUecKasi KapTHHA MUApPa KaK COCTaBHAs YaCTh €CTECTBCHHOHAYYHOH KapTHHBI MUPA.
CHCTEMbI Posie XUMHH B )KU3HU COBPEMEHHOTO 001ecTBa. Boaa Bokpyr Hac. duznveckue u 6
XMMHYECKHE CBOMCTBA BOJIbI, YHUKAJIbHBIE CBOMCTBA MOJIEKYJIBI BOJIBI (JAMIIOIB).
Tema 2. CriocoGbl BHIpakKEHHUs PacTBopeHUe TBEPBIX BEIIECTB U ra3oB. MaccoBasi 10JIs BEI[eCTBa B pacTBOPE Kak criocod
KOJIMYECTBEHHOTO COCTABA PACTBOPA. BbIpaXKEHHsI COCTaBa pacTBopa. Pemenue 3anad. KauectBo Boibl. 3arpsisHUTENN BOABI U
CcriocoOBl OYHCTKH. JKecTKast BoJja U ee yMsATrdeHue.
Tema 3. KauecTBo BOJIEI. 3arpsi3HeHne IIpakTuyeckast padora Nel Pemenue 3amau mo reme «PacTBopb» 6
BOJIBI U CITOCOOBI €€ OUNCTKH.
IIpakTyeckas padora Ne2 «IIpurorosiaeHne pacTtBopa HeOOXOAUMON KOHLIEHTPALIUU
Tema 4. )KecTKOCTb BOJIBI U CIIOCOOBI ee "
A JlabopaTopHas paGora Ne2. «YcTpaHeHHsI KECTKOCTH BOJBL.»
yCTpaHEHHS.
CamocTosTeabHas padora. Bognbie pecypcsl 3emid. PacTBOpsI BOKPYT Hac.
CoBpeMeHHbIE METOTbI 00€33apaKMBaHMS BOABI. Y CTpaHEHHUE KECTKOCTH BOJIBI HA
7
MIPOMBIIIJICHHBIX MTPEAIPHUAITHSX.
[ToaroroBka TOMaIIHEro 3aJaHus, TOKJIAAbl, pedepaTsl, COCTaBICHUE CXEM.
Pa3znen 2. XumMuyeckne npoueccsl B
aTMocdepe. 4

11




Tema 1. ATMocdepa u ee CTpoeHHE.

XUMHIeCKHi cocTaB aTMOC(HEPHOTO

Conep:xanue yueOHOro Marepuasa

BO3IYyXa. XUMHUECKHI cOoCTaB Bo3ayxa. ATMocdepa M KiIMMaT. 3arpsi3HEHHE arMocepbl U ero 2 2
Tema 2. Kucnotnele noxau. MexanusMm  [ucrounukud. O30HOBbIe IbIpbl. KucioTHele noxau. MexaHu3m o0Opa3oBaHHs KHUCIOTHBIX|
00pa30BaHMs KUCIOTHBIX JOXKIEH. noxnaed. Kucnotsl n menoun. [lokaszarens KucioTHOCTH pacTBOpoB pH.

JlabopaTopHas padora Ne3 «M3yuenne pH paznuaHbIX pacTBOPOB C TOMOIIBIO 2

YHHUBEPCAIBHOIO HHAUKATOPA»

CamocTosiTesibHasi paGoTa 00y4arOmMXcs. 2

BoszneiicTBre nesTenbHOCTH YeI0BeKa Ha Ta30BbIi COCTaB aTMOC(hepsl. 3aluTa 030HOBOTO

PKpaHa OT XUMHUYECKOTO 3arps3HEHMSL.

CocTaBUTh TAOMUIYy «XUMUYECKHI cOCTaB BO3ayxa». [loAroToBka qoManmsero 3ajaHus,

TOKJIa/1bl, COCTABJICHUE CXEM.
Pa3nes 3. XuMusi 1 OpranusM 4esaoBeKa. 18
Tema 1. XuMuueckue 371€MEHTHI B Conep:xanue yueOHOro Marepuasa 14 2
opranusMme 4yenoBeka. OpraHuyeckre u XUMHYeCKHe IEeMEHTHI B OpraHn3Me yenoBeka. OpraHnndeckrue U HeOpraHm4ecKue
HeopraHuyeckue coepnHenus. Tema 2. BeriecTBa. OCHOBHBIE KH3HEHHO HEOOXOMMbIE COSIMHEHHUST: OCIIKH, YTIIEBOIbI, JKUPHI,
AMMHOKHCJIIOTBI U OCIKMU. BUTaMUHBI. CTPOCHHE OCIIKOBBIX MOJICKYJI. Y TJICBOJIBI - TJIAaBHBIA UCTOYHHMK SHEPTUU
x CTPOCHHE U 3HAUYCHHUE B )KUBOM OopraHu3Mma. Ponb JKMPOB B OpraHMU3MeE, XOJICCTCPHH. MHHepaJIbHLIe BCIIECTBA B MMPOAYKTaAxX
OpraHusMe. uTaHus, UieBbie 1o0aBku. COalaHCUPOBAHHOE ITUTAHKUE.
Tema 3. YriieBOJbl KaK UCTOYHUK SHEPTUU

4

B ’KMBOM OpraHu3me. MoHocaxapusl,
nmucaxapybl U OJIMCcaxapuabl.

Tewma 4. XKupsl B opranuzme. CTpoeHue
PKUPOB M MX 3HaUYEHUE. XOJIECTEPHUH.

Tema 5. BUTaMuHBI 1 UX y4acTHe B OOMEHe

BCIICCTB. Buramuns: B

JladopaTopHasi padora Ned. « AHAITN3 COCTaBa MOJIOKAY

JlabopaTopHas pabora NeS. «OnpeneneHue coaep:kanus BUTaMuHa «C» B HAITUTKAX
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MPOAYKTaX MATAHUSI.
Tema 6. COaaHCHUPOBaHHOE MTUTAHHE.
(OCHOBHBIC IPUHIIMITEI PAIIIOHAIBHOTO

TN TaHWA.

CamocTosiTesibHast padoTta: OCHOBHBIC NPUHIIUIILI palliOHANBHOTO NMUTaHus. Bee o muie ¢
TOYKM 3peHus XuMuKa. COBpEMEHHBIN JTall pa3BUTUS MHUIIEBOM NPOMBIIIICHHOCTH -
CO3/IaHUE UCKYCCTBEHHOM IMUIIU.

[ToAroTOBUTH COOOIEHUS, TOKIAbI, pedepathl.

Bcero:

Jlekun

JlaGopaTopHsble (IIpakTHyYecKre) paboTh
CamocrosTenpHast padboTta

HNTorosast arrecrauus B popme nudpepeHuMpoBaHHOIO 3a4eTa

51 gac

22 gaca

12 gacoB
17 gacoB
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2.2. TemaTn4yecKuii IJIaH U coepkaHue yueOHo# nucunmiuHbl «buosorusm»

HaunmMmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOr0 MaTepuaJia, JadopaTopHble U MPaKTUYECKHe Pad0Thl, CAMOCTOSATEIbLHAS
paGoTa CTyIeHTOB

O0Lem

4acoB

YpoBeHb

O0CBOCHUHA

Pa3nea 1. YueHue o KJIeTKe.

Tewma: 1.1 BBenenue. buonorus
kak Hayka. [IpeameT u 3agauu
00111eH OMOJIOTUH

Coaep:kaHue y4eOHOT0 MaTepuaja

buonorus - Hayka o xuBoi npupoze. OCHOBHBIE MPU3HAKHN )KHBOTO. brosjorndeckne cucTeMsl. Y pOBHI
OpraHU3alH XU3HA. MeToIbl OMOIOTHH, IIETTH U 3a7a9i. 3HAYCHUN OMOJIOTHH.

2

CamocTosiTeJibHAs padoTa

MHoroo0pasue >KMBOro MUpa

Tema 1.2 Xumuueckas
OpraHU3aIMs KIETKU

Copaep:xkaHue y4e0HOT0 MaTepHuaja

Xumuueckuil coctaB kieTku. Heoprannueckue BeniectBa. Opranuueckue Bemiectsa. Jlunuasl u
yrieBoabl. Oprannueckue Beniecta. beiaku. HykiienHoBbI€ KUCTOTHI.

[IpakTHyeckas padoTa

Pabora co cxeMaMu ¥ TaOJUI[AMHM IO COCTAaBY KJICTKH

CamocTosiTeJibHAas padoTa

OCHOBHBIC PU3HAKH KU3HU. Y POBHHU OPTaHU3aIIMN )KHBOW MAaTEPHUH.

Tewma 1.3. Kiterounas Teopus.
CTpoeHHe 3yKapuOTHISCKON U
POKAPUOTUIECKON KIIETKH.

Copaep:kaHue y4e0HOT0 MaTepuaja

Opranouisl KiieTku 3ykapuoT: DI1C, kiierounas MmemOpaHna, anmapat [0k , TM30COMBI,
MUTOXOHJIPUH, TIaCTH bl KiieTouHoe si1po: sfaepHas 00004Ka, sIISPHBIN COK, SIPBIIIKO, XPOMATHH.
XpoMocoMel. S1apo - 00s3aTeIbHbIH KOMIIOHEHT KIIETOK 3yKapuoT. CTpoeHue u (yHKIIMH XPOMOCOM.
3HaueHHe ITOCTOSHCTBA Yuciia U POpPMBI XpOMOCOM B KiteTkax. [Ipokapuornyeckas kierka. Jlenenne
KieTk. Muto3. Knetku sykapuoT u npokapuot. Bupycsl. Pa3sutue 3Hanuii o kierke. Kinerounas
TEOpUsL.

Ponp KJIETOUHOH TEOpUM B CTAHOBJICHUU COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI
3aKOHOMEPHOCTH, TEOPHH.
Jononuenue P. BupxoBa. OCHOBHBIE MTOJIOKEHHUS] COBPEMEHHOMN KIETOYHOU TEOPUHU.

MHpa.
OcHoBHBIE TONOKEHUs KierouHoll Teopun Illneiinena wu 1lIBaHHa.

IIpakTHyeckas padoTa

3y4ueHne CTpOSHUE PACTUTEILHOM M )KUBOTHOM KJIETKH MO MUKPOCKOIIOM

Tema 1.4 OOMeH BerecTs

Conep:xaHue y4eOHOT0 MaTepuaJja

1 Ipeo0pa3oBaHue
SHEPTHUH.

(OOMeH BEIECTB U MPEBpaIeHNe SHSPTHH - CBOMCTBO JKUBBIX OpraHn3MoB. DOTOCHHTE3.
[TpeoOpa3oBaHue SHEPTUH CBETA B SHEPTHI0 XMMHUYECKUX CBs3el. Q0ecrieueHne KICTOK
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DHEPrUil 3a CYET OKHUCJICHUS OPraHMYECKUX BEIISCTB 0€3 yd4acThs W C y4YaCTHEeM KHUCIOpOJa.
Hacnencreennast nHdopManus U ee peanmsanus B kierke. | 'eHernueckas uHdopmanus. ['en. ['enom.
Y neoenune JIHK. O6pazoanue nndopmarmonnoit PHK mo marpuie JIHK.

CamocTosiTe/IbHasI padoTa

2
ABTOTPO(HBIN THII 00OMEHA BEIIESCTB
Tema 1.5. Pazmuoxenue uCopep:kanue yueOHOro MaTepuajia 5
pa3BUTHE OPTaHU3MOB
PasMmHOXXEeHHE W pa3BUTHE OpraHu3MoB. JlemeHue kieTku. Muto3. becnonoe u mojgoBoe pa3MHOKEHHE.
Meiio3. OOpa3oBaHHe TOJOBBIX KIETOK W OILTIONOTBOpeHHE. VHIWBHIyanpHOE pPa3BUTHE OPTaHH3MOB.
3apoMbIIEBOC M IMOCTAIMOPUOHATBHOE PA3BUTHE OPraHM3MOB. BiUsSHME alKorojisi, HHKOTHHA WU
HAPKOTUYECKHUX BEIIECCTB HA Pa3BUTHUE 3apo/ibliia YyeaoBeka. OpraHu3M Kak eIuHOE 1eJoe.
[IpakTHyeckas padoTa 2
CocTaBJieHHUE CPAaBHUTEIBHBIX CXEM MHTO3a M MeHo3a
CamocTosiTelIbHasi padoTa 4
1.0c00€HHOCTH TaMeTOTeHe3a M OTUIOIOTBOPSHHMS Y IIBETKOBBIX pacTeHui 2.CX0ACTBO 3apoAbIIIeh 1
PMOpHOHaNbHAS AUBEPTEHIINS IPH3HAKOB.
Tema 1.6. Pa3nooOpasue/Comepskanue y4eGHOro MaTepuajia 2
PKUBBIX OPraHU3MOB baktepun. CTpoeHHME TPOKAPHOTHYECKHX KIEeTOK. Ponb Oakrepuii B KM3HM 4YelOBeKa. BUpPYCHI -
HeKJIeToYHbIe (opMbl J)ku3HH. bakTepuodary.
CamocTosiTeJIbHasl padoTa 3
1.Cocrarnenue npe3eHtaimu «CTpoeHHE TPOKAPHOTHUCSCKON KIICTKIY. 2
Pa3znen 2. OcHOBBI 3K0JIOTHH
Tema 2.1. Buocdepa, ee Copaep:kaHue y4e0HOT0 MaTepuaJja 13
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CTPYKTypa
Kpyrosopot

u

SHEPTHH B IIPUPOJIE.

BEIIECTB U

¢$hyHKIMU.

OKOJIOTHSI - HayKa O B3aUMOOTHOIICHHAX OPTaHU3MOB MEXIy COO00H W OKpyXKaloled Ccpemou.
OKxonorngeckre (akTOphl, MX 3HAYCHHWE B JKU3HH OPTaHM3MOB. JKOJOTHMYECKHE CHCTEMBL. BuaoBas u
MPOCTPAaHCTBEHHAs] CTPYKTypa OJKocucTeM. buocdepa - rthnobampHas »skocucremMa. Yuenus B. .
Bepnuaackoro o 6moctepe. Ponb xuBbIX opranm3moB B Onocdepe. bruomacca. KpyroBopoTr BakHEHIIHX
OMOTeHHBIX DSJIEMEHTOB (Ha IMpHMEpe yriepona, a3ora W ap.) B Ouochepe. M3menenuss B Omocdepe.
OcHoBHBIE OMOMBI cym. buoreorpadms. BzanmooTHOIIeHHWs opraHn3Ma ¥ Cpeasl. bHOTeoreHO35I.
buonenossl. AOnorudeckue GaxkTopsl cpensl. buotndeckue GaxTopbl cpenbl. B3anMOOTHOIICHHS MEXKITY
opranuzMamu. llenu muraHuma. Dxojorudeckas nupaMuaa. [luimeBeie cBA3HM, KPYroBOpOT BELIECTB B
MpeBpalieHue SHEPTUU B 3KOcHCTeMY. MEKBUIOBBIE B3aWMOOTHOLICHHS B JKOCHUCTEME: KOHKYPCHIIUS,
cUMOHMO03, XUITHUYECTBO, Mapa3uTu3M. [IpuurHa yCTOHYMBOCTH M CMEHBI 9KOCHUCTEM.

[IpakTHyeckas padoTa

1. CocraBieHue CXeM KpyroBOpOTa BEIIECTB B IPUPOJIC
2.CocTraBjeHHE XapaKTEPUCTHK MPUPOAHBIX 30H 3 .IIpoekTHas paboTa. 3auura mpoeKTOB
4.CocraBieHue 1eneil NuTaHus o pa3HbIM NPUPOIHBIM 30HAM

CamocTosiTeJibHAas padoTa

1 .Cpenpl sxu3nu. [lomymnsiuu.

2.BzaumogpeiictBre (pakTopoB cpensl. OrpanuunBaromuii pakrop

3.IlocnencTBus XO3SHCTBEHHOM NESTEIBHOCTH YEJIOBEKAa IJIsi OKPYXK. cpeabl. BnusHue dvenoBeka Ha
[PACTUTENbHBIN U )KUBOTHBIN MU

4.PazBuTHE OpraHM3MOB M OKpYyKaromias cpena. B3ammopeictBue ¢akTopoB cpeasl. OrpaHUUUBAIONIUA
dakrop.

Tema

JACATCIIBHOCTH YCJIIOBCKA HAQ|

ounochepy

2.2.

Bnusune

Copaep:kaHue y4e0HOT0 MaTepuaJja

VckycCTBeHHBIE COOOIECTBA - arpodKOCHCTEMBI W ypOoskocuctembl. llocrmeacTtBus AesTeabHOCTH
yelloBeKa B OKpyXKawmel cpene. BoszaeiicTBue NpOW3BOACTBEHHOW MESITENFHOCTH B 0O0JIACTH CBOCH
Oynymieit mpodeccun Ha OKpYXawIyr cpeay. [1obambHbIE 3KOJOTHYECKHE MTPOOIeMBbl M IMYTH UX
pemeHnsi. OKONOTHA KaKk TeopeTH4YecKass OCHOBAa PAIllMOHAJIBHOTO MPHUPOJIONIONB30BAHNS W OXPaHb]
MPUPOJIBL.

CamMocTosiTeJIbHAs padoTa

IlocnencTBusl XO3SIMCTBEHHOM JESTENBHOCTH YENOBEKAa JUIA OKPY)XK. Cpelsl. BnusHue denoBeka Ha
[PaCTUTENBHBIN U )KMBOTHBIN MHUP.

Bcero:

HTorosas arrecranus B popme auddepeHIIMPOBAHHOIO 3a4€Ta

168
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