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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamMma 31eKTHUBHOTO Kypca «buoxumus» coctaBieHa s 10 kijacca B CBS3U C
BBIOOPOM yUaIIUXCsl €CTECTBEHHO-HAYYHOTO npoduis. [IporpaMma 3JeKTHBHOTO Kypca COriacoBaHa ¢
TpeOOBAHUSAMHU TOCYZaPCTBEHHOTO OOpa30BaTENbHOTO CTAaHAApPTa M COACP)KAaHUEM OCHOBHBIX
IpOrpamMM Kypca XUMHH PO (PUITHHOM IIKOJIBL.

DNEKTUBHBIN Kype «BHOXUMHUS» pacCUMTaH Ha OOYJAIONIMXCS, H3YJaIONIUX OMOJIOTHIO U XUMUIO
Ha yrIyOJICHHOM YpPOBHE, M HOCHUT MEXKIIPEIMETHBIN XapakTep. Pealm3yer MeXIpeaMeTHBIE CBS3H C
9KOJIOTHCH, COITMOJIOTUEH, MaTeMaTuKoH, WH(OPMATUKON, MEIUIMHOW W (apMaKOJIOTUCH, a TaKKe
MPAKTUYECKOW XUMHUEH B PEIICHUU MPOOJIEMBI COXPAaHEHUS U YKPEIUICHUS 3JI0POBbS, CIOCOOCTBYET
BbIOOpY  mpoduns  panbHedmiero  oOy4yeHHs, T.e.  CHOCOOCTBYET  MpOQecCHOHATbHOMY
CaMOOTIPEICTICHUIO BBITTYCKHUKOB.
AKTYaJIbHOCTb NPOTPaMMBbI:

AXTyallbHOCTb JIaHHOM MPOrpaMMbI COCTOMT B TOM, UTO OOydaroluecsi B Ipoliecce 00yueHus
MOJIy4aT BO3MOKHOCTb YIJIyOUTh 3HAHUS MO OMOJOTMU M XMMHM U BBISBUTH NPUYMHBI HapYILIECHUS
3/I0pOBbsI UEIOBEKA Ha MOJIEKYJISPHOM YPOBHE, pacIIUpSAT MPEACTaBICHHUS O HAYYHO 0OOCHOBAHHBIX
MpaBUJIax U HOPMax MCMOJIb30BaHUS BEIIECTB, IPUMEHAEMBIX B OBITY U Ha MPOU3BOJICTBE.

HoBu3na pa6oueii mporpamMmsl.

CopneprkaHne yueOHOro MaTepuana JaHHOTO Kypca COOTBETCTBYET LIENSM M 3ahadaM OoOydeHus
Ha yNIyOJIEHHOM YpOBHE. OTOT KypC pAacCHIMpsieT  KpPYro3op OOy4aroIlMXcCs, IOBBIIAET  HX
M03HABATEIbHYI0 AaKTUBHOCTb, PACIIMPSET 3HAHUS B Pa3IMYHBIX OONACTSIX XUMHH U OHOJIOTHH,
pa3BUBAET AHATUTUYECKUE CIIOCOOHOCTH.

eab kypca:
yrayOieHne 3HaHUN O MOJIEKYJISIPHBIX OCHOBAaX >KM3HH, O CTPYKTYpe UM (PYHKLHSAX OpraHUYECKHX
BEIIECTB, MOJYyYEHHBIX B Kypcax oOuieil OMOJOrMM M OpPraHu4ecKOod XUMUU; O3HAKOMIIEHHE C
COBPEMEHHBIMH JIOCTHKEHUSIMU U MEPCIIEKTUBHBIMU HANIPABICHUSIMU Pa3BUTHS OMOXUMUHU.

3anayu Kypca:

— pacHIMpUTh U CHCTEMAaTU3UWPOBATh 3HAHHUS oOOydaroluxcs, MOJY4YeHHbIE B Kypcax oOmiei
OMOJIOTHH U OPraHNYeCKON XUMUU;

— co3JaTh  YCJIOBHSI s DPa3BUTHS TBOPYECKOTO MBIIIJICHHUS, YMEHHS CaMOCTOSITEIHLHO
MPUMEHSTH U MOMOJIHATH CBOU 3HAHUS B 00JaCTSIX MOJIEKYJIsIpHAast OMOJIOTHUS U OMOJIOTHYECKast
XUMHSI, YTO CIIOCOOCTBYET (POPMUPOBAHUIO FIKOJIOTUYECKOM KYIbTYPBHI.

—  OCYILIECTBJIATH MOArOTOBKY K EI'D B 001acTH IUTONOT UM, MOJIEKYISIPHON OUOJIOTHU, TEHETUKH
u ap.;

— (opMuUpOBaTH HABBIKU HCCIEAOBATEIBCKON U TPOEKTHON IESTEIBHOCTH;

— yrinyOuTh 3HaHMS oOydaromuxcs st moarotoBku K BITP u onuMnuagam pazindHOTO YpOBHSL.

HporpaMMoﬁ QJICKTUBHOT'O KypCa NPEAYCMOTPCHO M3YYCHHUEC KAK TCOPCTUUCCKUX BOIIPOCOB, TAK
IIPOBCACHUC Ha60paTOpHLIX U INPAKTUYICCKUX pa60T, peHmieHuC paCyYCTHBIX 3a4a4d, 4TO CHOCO6CTByeT
Ooutee FHY6OKOMY " MOJIHOMY YCBOCHHUC yqe6H0r0 Marepualia, BLIpa6OTKe HaBbIKOB IIPAKTUYCCKOT' O
NMPUMCHCHUA UMCHOIIUXCS 3HaHHﬁ, Pa3BUBAIOTCA CAMOCTOATCIIBHOCTU B pa60Te, (I)OpMI/IpOBaHI/IIO
YMCHI/Iﬁ JIOTUYCCKU MBICIIUTB, UCIIOJIB30BATh MPHUEMbI aHAJIM3a W CHUHTC34, HAXOAUTH B3aMMOCBA3b
MCKIAY 00BEKTaMU U SIBIICHUSMH IMpUpPOIbIL. PaCKpHTI/IC XUMHUYCCKHUX IMPOLECCCOB OKPYXKAOUICTO MUpa
OCYIICCTBIIAICTCA C MOMOIINBIO MHTCIPUPOBAHHBIX 3a1a4 MC,HI/IKO'6I/IOJ'IOFI/I‘1€CKOFO COJACPpIKaHuA.

Kpr OIMUPACTCA Ha 3HAHUA U YMCHHUS, IMMOJIYYCHHBIC 06yqa101u1/1M1/1c51 Ipu U3Yy4YCHHUU OHOJIOrUU U
xumuu. B xoge HU3YUCHUA KypcCa IPEeAnoiaractcsa HpI/IO6peTCHI/IC O6y‘-IaIOH_II/IMI/ICSI OIIbITa IIOHCKa
I/IH(bOpMaI_[I/II/I B pPa3jiIM4YHbIX HWCTOYHHUKAX, UYTO CHOCO6CTByeT Pa3BUTHUIO CaAMOCTOATCIIBHOCTH B
nmponecce O6y‘IeHI/I}I.



DJNEeKTUBHBIN Kypc OCHOBBIBaeTCs Ha Kypce «buoxumusy, paspabotanHbiM aBropamu Bomoaunoii I'.b.
ap. JlononHeH a0oOpaTOpHBIMH U TNPAKTHUYECKUMH PadOTaMH, YTO CHOCOOCTBYET Pa3BUTHIO Y
oOyJaromuxcs 3KCIIEPUMEHTATBHBIX YMEHHH M HaBBIKOB. B mporpamMme yMEHBIIEHO KOJIMYECTBO
4acoB Ha U3y4EHUE TEOPETUUYECKOI0 MaTepuasa 10 HEKOTOPHIM TeMaM, HO JOOaBJIEH TEOPETUUYECKHM
MaTepuag IO XapaKTEPUCTUKE OCHOBHBIX KJIacCOB OPraHMYECKMX  COEOUHEHMI, O mpoleccax
metabonmuzma. B 10 kmacce moGaBnena Ttembl «Kierka» n «KoMIbploTepHOE MOJIEIMPOBAHUE W
BU3YalM3alMsl CTPYKTYpbl Ouomonekymn». [lpu BBIMONHEHWM NPAKTHYECKOW YaCTH MPOTPaMMbI
M3YYalOTCsl JKMBBIE OMOJOTHYECKHME OOBEKThI, MHUKPOIpENaparsl, TrepOoapuu, KOJUIEKIMA H T.II.
BrimonHenne npakTH4eckoil paboThl HampaBlieHO Ha (opMuUpoBaHHE OOMIEY4eOHBIX YMEHUH H
YMEHHUM y4eOHO-T103HaBATEIbHON JESITEIbHOCTH.

B nporpamme  oTpaxeHbl 3ajauM OMOXMMMH, CBSI3aHHBIE C AaKTyaJbHBIMU BOIIPOCaMU
OMOXMMHMYECKOM DJKOJIOTUH, YTO  OTPaXAaeT COBPEMEHHYIO TEHJEHILHUI0 €CTeCTBEHHOHAY4YHOIO
oOpa3oBaHus. HekoTopeie BONpPOCH! JaHHOTO Kypca HE pacCMaTpUBAIOTCS B IIKOJIBHOM NpOrpaMme
WM U3YYaroTcsl pparMeHTapHO.

®opMbI OpPraHu3anuM y4eOHbIX 3aHATHH:

-MH/IMBU lyalbHbl€, KOJUIEKTUBHBIE U IPYNIIOBbBIE, a TAKXKE JIEKIHS, TJa00paTOpHbIE U MPAKTUYECKHE

3aHSTUS, CEMHHAPCKUE 3aHATHs, KOHQEpEeHLHUs, TUCIYT, 3aueT, KOHCYIbTALlUH, KOHKYPCHI,

OJIUMITUABI U JIP.
MeTtoabl 00yyeHus:
PernponyktuBHbBIE, 00BSCHUTEIBHO-UIUTIOCTPATUBHBIE, TIOMCKOBBIE, UCCIIEA0BATENbCKUE, TPOOIEMHbBIE
u Jp.
CpeacrBa 00y4eHus:

* cioBecHbIe (YUeOHUKU U APYTUE TEKCTHI);

* BU3YyaJIbHbIE (peaJIbHbIEe IPEMETHI, MOJENHN, KAPTUHBI U IIP.).

* MEXaHWYECKHE BU3YaIbHBIC MPUOOPHI (MUKPOCKOI U TIP. );

* ayIMOBU3YaJbHBIC (3BYKOBOU (PHIIbM, TEJIEBUICHUE, BUIEO);

* CpEICTBa, AaBTOMAaTU3UPYIOLIUE MPpoLecc 00yueHHs (KOMIbIOTEPh], HH(POPMAIIMOHHBIE CUCTEMBI,
TEJIEKOMMYHUKAI[IOHHBIE CETH).

TexHosoruu o0yuyeHus :
IToBblleHne kauecTBa 00pPa30BaTENILHOTO MIPOLEcca U CO3JaHne KOM(POPTHBIX YCIOBHUM 00yUyeHus,
TaKuX, IPU KOTOPHIX YUEHUK YCIEIIEH, POSIBIIAET CBOK MHTEIIEKTYAIbHYIO COCTOSATENbHOCTh
JOCTUTaeTCsl IIyTeM UCII0JIb30BaHMsI Pa3JInYHbIX TEXHOIOTUH, KaK TEXHOJIOTHs JEeSITEIbHOCTHOTO
MeTo/a,
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOIMHU. 3J0pOBbecOeperaroiiye TeEXHOJIOIHH,
IPO0OJIEMHO-TIOUCKOBBIE (MCCIIE0BATEIbCKIE) TEXHOJIOT MU U JIP.

Y4eOHO-MeTOANYECKUI KOMIUIEKT JUIsl peanu3anuu pabodeil mporpaMMbl

Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3znos A.A., JIynun B.B. / non pen. Jlynuna B.B.
Xumus 10 knacc. (yrnyonéuunsiii ypoBens), M.: [lpoda, 2020.

buoxumus. 10-11 knaccsl: yued. mocodue st obueodpazonart. opranuzauuit/ [H.B.Antunos, JI. K.
HasnoBa, A.A.ITaxomos, JI.C.TpetbsikoBa]. — M.: I[Ipocsemienue, 2019.-(Ilpodunbuas mkona). 128 c.:
uin

[IporpamMma 31eKTUBHOTO Kypca paccuuTtaHa Ha 35 gacoB (1 wac B Henenro) 3a roj oOyuenus B 10
KJ1acce.



Y4eOHO-TEeMATHYCCKHUH TJIAH

10 kiacc
Ha3zeanue memui Bcezo 6 mom uucne
yacoe
Teopemuuec |Ilpakmuuecku | Konmponvnoi
Kue eu e pabomol
nadopamopnul |(3auem)
e
1. Beenenue 2 2 - -
2. XUMHUYECKUH COCTaB OpraHu3ma 3 2 1 -
3. Krnerka 2 1 1
4, YraeBo b 8 1 6 1
S, Kupsl 7 1 S 1
6. AMWHOKHCIIOTHI 3 1 2
7. Benku — ocHOBa XU3HH 6 1 5
8. KommesrorepHoe MoieupoBanue u 3 2 1
BH3YyaJTH3aIUs CTPYKTYPBI
OMOMOJIEKYIT
9. Hrororoe 3ansTre 1 1
Hmoeo 35 11 21 3

Conep:kanmne y4eOHOro MaTepuaJjia

Paznen 1. Beeaenue (2 u4.)

Bruoxumuss ¥ 370pOBbE, ONpEACICHHC OMOXMMHHM, 3a1a4d OHOXUMHH, OOJIACTH HCCIICIOBAHMS.
[penmer Onoxumun. BHOXUMUS U Apyrue GHOOrHYecKre HayKu. VICToprst OMOXUMHH. DKCIIEPUMEHT
KaK MeTo1 B OMoXuMuH. OCHOBHBIE JOCTHXKEHHUSI OHOXUMHH.

Paznen 2. Xumuueckmuii coctaB opranusma (3 4.)
DOneMeHTHBIH cocTaB opranu3ma. [loHsTHE O THaBHBIX OHMOTEHHBIX »JJieMeHTaXx. Makpo- u
MHUKPO3JIEMEHTHI, YIAbTPAMUKPOAJIEMEHThI, UX POJIb B OpraHu3Me. 3aKOHOMEPHOCTH PaclpOCTPaHEHHUS
AJIEMEHTOB B kUBOU npupoze. [loTpeGHOCT, OpraHu3MOB B XMMUYECKHX JJIEMEHTaX. XUMHUYECKUN
cocTaB )KUBOTo opranusma. CTpykrypa u GyHKIuu 6uomonexyna. OCHOBHBIE KIacChl OMOMOJIEKYI.
Ilpakmuueckas paboma

Omnpenenenre 3IeMEHTHOTO COCTaBa KUBBIX OPTaHU3MOB.

Pazgen 3. Kierka (2 4.)
Kierka — aneMeHTapHasi reHeTHYeCKast U CTPYKTYPHO-(DyHKIIMOHAIbHAS €IMHHIIA )KUBOTO.
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK OPraHU3MOB Pa3HBIX I[apCTB.
Ilpakmuueckasn paboma
KieTku >KuBBIX OpraHU3MOB

Pazgen 4. Yraesoasl (8 4.)
Knaccugukanus yrneBonos. IIpocTsie yrineBosl U UX mpezactaButenu (pubo3sa, Tiaroko3a, Gppykrosa,
ranakto3a). CnoxkHele yrieBojbl. Jlucaxapuisl (caxapo3a, JakTo3a, ManbTo3a). [lonmmcaxapuabl, ux
CTPYKTYypa M MpeCTaBUTENM (TIMKOTEH, Kpaxmall, KIeT4aTKa, XUTHH). OYHKIUU YTIeBOI0B.
Ilpakxmuueckue pabomut
OmnpeneneHue yrieBo10B B OBOIIAX U (PPYKTax.
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IIpoBeneHne KaueCTBEHHBIX PEAKIIUI Ha YIIIEBOBI.
KosmuecTBeHHOE OnpeieieHue yIrileBOoI0B.
HccnenoBanue CBOMCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmania.

Brinonnenue TectoBbix 3aganuit EI'D.

Paznen 5. Kupsi (7 4.)

Jlummapl. Knaccndukamus mununos. buonorunueckue ¢GyHkumuu nmunuaoB. CTpykTypa xKupoB. Tursl

KHUPoB. POCHOTUIHIBL, JIUTIOPOTEHIBI, TIUKOIUIHBL. M3ompenonapl. CTEpOHIBL.
Jemoncmpayuu

PactBOoprMOCTB KUPOB U Macel

I'maponus xupoB u Macen

OOHapyxeHue TIULepruHa B KUPax

OTHOIICHUE CIMBOYHOIO, MAIIMHHOTO Macel M MaprapuHa K OpOMHOM BOJE U PacTBOPY

IIepMaHraHaTa Kajusl.
Ilpakmuueckue padomul
HccnenoBanue CTpOECHUS U CBOWCTB KUPOB. XapaKTEPHbIEC PEAKLIIUK HA KUPBI.
HccnenoBanus cBoicTB 00pa3lioB PaCTUTENbHBIX U )KMBOTHBIX KHUpOB, [TAB.
DKCTpakuus JUMHIHON (Ppakiny U3 KeJNTKa KYpUHOTO sSiIa
Pemenue pacueTHbIx 3a1a4.
Brimonaenne TecToBhIX 3aganuii EI'D.

Paznen 6. AMunokuciaorsi (3 4.)
AMUHOKHUCTOTHI. CBOKCTBa aMUHOKHCIIOT. bronorudeckue GyHKIIMA aMHHOKUCIIOT. THIIBI
aMUHOKHCIIOT.
Jlabopamopnwie pabomot
KcantonporenHoBas peakiusi Ha O€IKU pa3HbIX OPTaHU3MOB.
AMdOTEpHOCTH aMUHOKHUCIIOT

Paznen 7. Beyku — ocHoBa ku3Hu (6 4.)
benku. Ilentuanas cBs3b. Homenkmarypa mentumoB. CTpykTypbl OenkoB. Twumbl
Jlenarypauus u penyrapanus 0eIKoB.
Ilpakmuueckue padvomul
HccnenoBanue BeliecTB Ha HATMYKE OEIKOB.
OcaxieHue 0eIKOB HAarpeBaHUEM M XMMHUYECKUMU areHTaMu
Pa3znenenue anbOyMHUHOB U IIOOYIMHOB SIUYHOTO OENTKa METO/I0M BBICATUBAHUS
KauecTBeHHbIe peakiuu Ha OeNKu
Pemenne pacueTHbIX 3a1au.
Brinonnenune tectoBeIxX 3aganuii EI'D.

OEJIKOB.

Pa3zzen 8. KoMmnbroTepHoe MoieJIMpOBaHUe M BU3YaJIM3alusi CTPYKTYPbI OuomMostexy.a( 3 4.)
KoMmbroTepHoe MoieTMpoBaHUE U BU3yaIH3aIUs CTPYKTYPbl OMOMOJIEKYN Ha Pa3HBIX YPOBHSIX

Ilpakmuueckasn paboma
3D — MonenupoBaHe OETKOBON MOJIEKYIIbI.

Conep:xanue TeM yue0OHOro Kypca
C ompejeieHNeM OCHOBHBIX BUI0B YUeOHOI 1esiTeIbHOCTH

10 kmacc (1 4 B Henesiw0, Bcero 354.)

‘ ConepxaHue TeM y4eOHOr0 Kypca | XapakTepucTHKA OCHOBHBIX BUJIOB




ACHATCJIbHOCTH

Pa3nen 1. Benenmne (2 4.)

buoxumusa u 310pPOBLC, OIIPECACICHUC GI/IOXI/IMI/II/I,

3aa4d  OMOXUMMHHM, OOJacTH  MCCIICAOBAHUS.
[Ipenmer Ouoxumun. buoxumus wu  ngpyrue
Ouonormdeckue Haykd. Mcropuss OHOXHMHH.

DKCHEpUMEHT Kak MeToJ]l B Omoxumuu. OCHOBHbBIC
JOCTHO)KCHHS] OMOXHMUM.

Onpenensror  3amaud  OMOXuUMUHM,  oOnacTu
UCCIICIOBAHMs, CBA3b OHOXMMHUU U JIpyrue
OuoJoruvecKue HayKH, oOmmii

AKCHEPUMEHTAIBHBIN TOJX0J, HMCIOJIb3YEMbIA B
OMOXHMHUH, OCHOBHBIE JOCTHIKEHUS] OMOXUMHHU

Paznea 2. Xumuueckuii cocraB opranmusma (4 4.)

OneMeHTHbI cocTaB opranusma. [lonstue o
[JIaBHBIX OWMOTeHHBIX JJIeMeHTax. Makpo- u
MHUKPORJIEMEHTBI,  yIAbTPAMUKPOAIIEMEHTHI, ux
poJib B OpraHu3Me. 3aKOHOMEPHOCTH
pacnpoCTpaHEHHUsl JIEMEHTOB B KUBOM Mpupoe.
[Totpe6bHOCT,  OpraHM3MOB B XUMHUYECKHX
JJeMEeHTaX.  XHMMHMYECKMH  COCTaB  KHBOTO
opranusma. CTpykrypa U (yHKIUH OHMOMOJIEKYIL.
OcHoOBHbIE KJIaCChl OMOMOJIEKYIL.
Ilpakmuueckas paooma

Omnpenenenrne 3JIEMEHTHOTO COCTaBa IKUBBIX
OpraHu3MOB.

OnpenensitoT 3JIEMEHTHBIM COCTaB OpraHu3Mma.
[TonssiTie 0 THaBHBIX OWOTEHHBIX DJIEMEHTaX.
Makpo- W MHKPOIJIEMEHTHI. 3aKOHOMEPHOCTH
pacrpoCTpaHEeHHs 3JIEMEHTOB B >KUBOU IMPHUPO/IE.

[loTpeOHOCTH  OpraHu3MOB B XHMHUYECKHX
JjeMeHTaXx. XHUMHYECKHH COCTaB OpraHm3ma
YeJI0OBEKA.

BBIMOMHSAIOT MPaKTHYECKYIO padoTy.

Pa3znen 6. Kinerka (2 4.)

Krerka — anemenTapHas reHeTUIeCKasi 1
CTPYKTYpHO-(YHKIMOHAIbHAS €MHHIIA KUBOTO.
CpaBHuUTENbHAS XapaKTePUCTUKA KIETOK
OpPraHU3MOB Pa3HbIX APCTB.

Jlabopamopnas paooma
«KIeTku )KuBbIX OpraHru3MOBY

JlaroT CpaBHUTENBHYIO XapaKTEPUCTHKY KIIETOK
YKUBBIX OPraHU3MOB Pa3HBIX IIAPCTB.
Brimonssior mabopatopHyio padoTy.

Paznen 7. YraeBoan (8 1.)

Knaccudukanus yriesonos. I[Ipocteie yrieBonsl u
ux mpeactaBuTenn (pubo3a, TIOKO3a, (PYKTO3a,
ranakto3a). CrnoxHble yrieBoibl. Jlucaxapuabl
(caxaposa, n1akTo3a, ManbTo3a). [lomucaxapuel, ux
CTPYKTypa U TpelcTaBuTeNd (TJIMKOTEH, Kpaxmal,
KJIeT4aTKa, XUTHUH). DyHKIIUU YTrIIeBOOB.
Ilpakmuueckue padomot

Omnpenenenue yrieBo10B B OBOIIaX U GPyKTax.

[IpoBenenune Ka4yecTBEHHBIX PEAKIINI Ha
yTJIEBOBI.

KonuuecTBeHHOE omnpe/iesieHne yriieBOI0B.

HccnenoBanue cBOWCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmarna.

Pemenne pacueTHbIX 3a71au.

Brinonnenue TectoBbix 3aganuii EI'0.

W3ydaoT pasHble YIIIEBOJbI,

GyHKITUN.
BBINOHAIOT IPakTHYECKYI0 padoTy.

UX CTPYKTYpY,

Pa3znea 8. Kupsi (7 4.)

JIunu s Knaccugukarus JUIUOB.
buonornyeckue ¢ynkiuun aunugoB. CTpykTypa
KHUPOB. Turbr JKHUPOB. dochomunupl,
JUNONPOTENU b, TIUKONMMNUIBL.  M3onmpeHounsl.
Crepouppl.

Jlemoncmpayuu

N3yyaror

byHKIUH.
BBINONHAIOT IpakTHUECKYIO PaboTYy.

pa3HbIC  JIMIIUABI, HUX

CTPYKTYDY,




PactBOoprMOCTB KUPOB U Macel

I'mpponus xupoB U Macen

OOHapyxeHHe IIHLIEPUHA B )KUPAX

OTHolIEHNE CIMBOYHOIO, MAIIMHHOIO Macell U
MaprapyHa K OpOMHOW BOJE€ U  PacTBOPY
IepMaHraHaTa Kajus.
Ilpaxkmuueckue padomul

HccnenoBanue CTpoeHUss M CBOMCTB KHPOB.
XapakTepHble peakluu Ha KUPBL.

UccnenoBanus CBOMCTB 00pas1oB
pacTUTENBHBIX U )KUBOTHBIX KHUpPOB, [TAB.

OKCTpakuus JUNOUAHON (Qpakiuu M3 SKEITKa
KYPHUHOTO SIHIa

Pemenue pacueTHbIx 3a1a4.

Brinosinenue tectoBbix 3aganuii EI'D.

Paznen 9. Amunokucaorsi (3 4.)

AMUHOKHUCTOTHI. CBOHCTBa aMUHOKHCIIOT.
buonornueckue GyHKITMN aMUHOKHUCIIOT. THITHI
AMUHOKHCIIOT.
Ilpakmuueckue padomul

KcanTonpoTrennoBas peakiust Ha O€TKHA pa3HBIX
OpraHU3MOB.

AMGbOTEpPHOCT AMHUHOKHUCIIOT

HN3ydaror  aMHHOKHCIIOTHI,
(GYHKIMH U TUIIBL.
BBIMOTHSAIOT MPaKTHYECKYIO paloTy.

MX  CTPYKTYpY,

Paznen 10. Beaxu — ocHoBa xu3uu (6 4.)

beaxn. Ilentnonas CBSI3b. Homenknatypa
nentuoB. CTpykTypbl OenkoB. THIBI OEIKOB.
Jlenarypauus u peHyrapanus OeIKoB.
Ilpakmuueckue padvomul

HccnenoBanue BeliecTB Ha HATMYKME OEITKOB.

PaCTBOpI/IMOCTI) B BOAC, OpPraHN4€CKUX
PaCTBOPUTCIIAX
OC&)KI[GHI/IG 0eaKoB Harp€BaHuEM u

XUMHYECKUMHU areHTaMH
Paznenenne anbOyMHUHOB U TJIOOYJIMHOB SIMYHOTO
Oeaxa METOIOM BhICAIMBAHUS
KadecTtBeHHbIC peakiyu Ha OCIKH.
Pemenue pacyeTHBIX 3a1a4.
Brmmonnenue tectoBbIX 3amanuii EI'D.

N3ygaror OeNnKku, X CTPYKTYpY, QYHKITUH.
BBIMOTHAIOT IPaKTHYECKYIO paloTy.

Paszgen 11. KoMublorepHoe Moge IMPOBAHNE ¥ BU3YAJN3AIUA CTPYKTYPhI 0MOMOJ1eKyJT (34.)

KomnbroTepHOe MOJCTUpOBAHUE W BH3YyallU3aIUs
CTPYKTYpbI OMOMOJIEKYJT Ha Pa3HBIX YPOBHSIX
[IpakTueckas pabota

3D — monenupoBaHue OEIKOBON MOJIEKYIIBI.

Hcnonb3ys MHTEpHET — pecypcehbl ydaTcsi CTPOUTH
OMOMOJIEKYIbI, HAUWHAs OT aTOMOB JI0 JIOMEHHOMU

CTPYKTYPBHI.
BhINONHAIOT MpakTHYECKyI0 paboTy.

TpeOoBaHue K YPOBHIO MOATOTOBKH YUANIUXCHA

IInanupyemsble pe3yJbTaThl 00yYeHHS

JluunocmHubie pesyibmamaol.

- (opMmupoBaHHE BCECTOPOHHE O0Opa30BaHHOM,

WHUIIMATUBHONU U yCHCUJHOf/'I JINYHOCTH,

O6H3H3IOH.ICI>1 CHCTEMOM COBPCMCHHBIX MUPOBO33PCHUCCKHUX B3IIAJ0B, HICHHOCTHBIX OpHCHTaHHﬁ,

7




(dopmMupoBaHue HWACHHO-HPABCTBEHHBIX, KYIBTYPHBIX W OSTHUYECKUX HPUHIUIIOB M HOPM
MOBEJICHHUS,

0CO3HAHHME 3HAYMMOCTH M OOLTHOCTH TNI00ATBHBIX MPOOJIEM YEIIOBEUYCCTRA,;

3HAHUC OCHOBHBIX HpI/IHLII/IHOB n HpaBI/IJI OTHOULICHUSA K )KHBOﬁ HpHpOIIe, OCHOB 3I[OpOBOFO
o0pasa H3HH U 37J0POBbeCcOEPEraroInX TEXHOJOTHIA,

peanu3aliys ycTaHOBOK 3/I0POBOTO 00pa3a KU3HHU;

C(bOpMI/IpOBaHHOCTI) II0O3HABATCJIbHBIX HHTCpeCOB U MOTHBOB, HaHpaBJICHHI)IX Ha I/I3y‘I€HI/I€
KUBOM NpPUPOJBI; MHTEJUIEKTYaJIbHBIX YMEHMH (JOKa3blBaTh, CTPOUTh PACCYXICHUS,
aHaJII/I3I/IpOBaTI), CpaBHI/IBaTB, JeJIaTb BBIBOABI U I[p), ACTCTHYCCKOT'O OTHOINICHUA K JKHUBBIM
00BEKTaM.

Memanpeomemusbie pe3yibmamol:

OBJIQJICHUE COCTABISIOUIMMHU HCCIIEOBATEIbCKOM M MPOEKTHOM JeATENbHOCTH, BKIIOYAs
yMEHHsSI BUAETH MpoOJeMy, CTaBUTh BONIPOCHI, BBIIBUraTh TUIOTE3bl, J1aBaTh OINpEAEICHUS
MOHATHAM, KJacCU(UIUPOBATh, HAONIONATh, MPOBOAUTH IKCIEPUMEHTHI, JENaTh BBIBOJBI U
3aKJIIOUEHUs, OOBSICHATH, T0OKA3bIBaTh, 3allUIIATh CBOU HJIEU;

yMeHHe paboTaThb € pa3HbBIMM HCTOYHUKAMU HMHQOpPMAIMHU: HAaXOJUTh HH(POpMAaLUI0 B
pPa3IMYHBIX MCTOYHHKAX (TEKCTe y4eOHWKa, HAy4YHO-TIOMYJSPHOM JIMTEparype, CIOBapsX U
CIPaBOYHMKAX), AaHAJIM3UPOBATh U OLIEHMBATh MHPOpPMAIUIO, MpeoOpa3oBbIBaTh HHPOPMAIHIO
13 OJHOM (QOpMBI B JIPYI'yI0; COXPaHATh, NEpeaaBaTh U MPEACTaBIATh MH(POpPMALUIO B BUJE
Mpe3eHTAIMH C TOMOIIbI0 TEXHUYECKUX CPEACTB M HHPOPMAIIMOHHBIX TEXHOJIOTUH;
CIIOCOOHOCTH BBIOMpATh II€JIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEUCTBUAX U MOCTYIKaX
[0 OTHOUIEHUIO K >KMBOW MPUPOJE, 3I0POBBIO CBOEMY M OKPYXKAIOLIUX; YMEHHE aJeKBaTHO
UCIOJb30BaTh pEYEBble CpPEACTBA [UId JAWCKYCCHUM M apryMEHTalMd CBOEH MO3UIHH,
CpaBHUBATh Pa3Hble TOUKU 3pEHMs, apryMEHTHPOBATh CBOIO TOYKY 3PEHHS, OTCTaUBaTh CBOIO
MO3UIMI0, YMEHHE OLICHMBAaTh C TMO3ULUM COLMAIbHBIX HOPM COOCTBEHHBIC IMOCTYNKH H
MOCTYIKH APYTUX JIFOACH;

YMEHHUE B3aUMOJAEHCTBOBATh C JIOABMHU, pa0OTaTh B KOJUIEKTUBAX C BBIIIOJHEHUEM Pa3JIMYHbBIX
COLIMANIBHBIX POJICH, MPECTABIATh ce0sl, BECTH JUCKYCCHIO U T.II

lIpeomemnvie pezyromamei:

MOHUMAaHUE POJM ECTECTBCHHBIX HAyK B PEIICHUH COBPEMEHHBIX IPAKTHUECKUX 3ajad
YeJI0BeUeCTBa M TJIOOAIBHBIX MPOOIeM; MpPECTAaBICHUE O COBPEMEHHON HaydHOW KapTHUHE
MHUpPa H BIIQJICHUE OCHOBAMH Hay4YHBIX 3HAHHH (TCOPH, KOHIICTIINI, PUHIIMIIOB, 3aKOHOB U
0a30BBIX IMOHATHH);

yMeHHue paboTaTh ¢ pa3HbIMUA HCTOYHUKAMU HH(DOPMAIINH;

YMEHUE BBIJCIISTh, OMMUCHIBATH M OOBSACHSITH CYIIECTBEHHBIC IPU3HAKU OOBEKTOB H SIBJICHUH;
BBIJICIICHUE CYIIECTBCHHBIX IPU3HAKOB OMOJIOTMYECKUX 00BEKTOB (OTIMYUTEIBHBIX IPU3HAKOB
KHUBBIX OPraHM3MOB; KJICTOK M OPraHM3MOB PACTCHHM, >KUBOTHBIX, T'pPHOOB M OakTepuil,
OpraHu3Ma YeJIOBeKa);

KpOMe TOro, O6y‘~IaIOH_II/IeC${ AOJDKHBI  BJIAACTH CICAYIOIIUMHU KOMIICTCHTHOCTSAMHU B obnactu
HCIIOJIB30BaHUA I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHLIX TEXHOJIOTHI: KOMIICTCHIIMK B C(I)epe
NEpBOHAYAJILHOTO I/IH(i)OpMaLII/IOHHOFO IoucCKa:

BBIJINIATH KIIHOUEBbIE CJI0BA /sl MH(MOPMAIIMOHHOTO MTOUCKa,

CaMOCTOSTENILHO HAaX0AUTh MH(OpMaIUIO B HH(OPMALIMOHHOM T10JIE;

OpraHu30BaTh IOUCK B CE€TH MIHTEpHET ¢ IPUMEHEHUEM Pa3JIMYHbIX TOMCKOBBIX MEXaHU3MOB;
TEXHOJIOTMYECKUE KOMIIETEHIIMN:

COCTaBJIATH IUIaH 0O0OIICHHOTO XapaKTepa;

NEepeBOAUTH HH(POPMAIINIO U3 OJHOM (POPMBI IPECTABICHUS B APYTYIO;

HCIOJIb30BaTh 0a30BbI€ U PACIIMPEHHBIE BO3MOKHOCTH HH(POPMALIMOHHOTO MOUCKA B CETH
HHTepHeT; npeIMeTHO-aHATUTHUECKNE KOMIIETCHIINN:

BBIJICIIATH B TEKCTE IJ1aBHOE;

aHaJIM3UPOBATh UH(OPMAIIUIO;



— CaMOCTOSITENBHO JIeaTh BBIBOJBI M 0000IICHNS HA OCHOBE MOJIyYeHHON HH(pOpMaIum;
OTIEPALIMOHHO- I TETLHOCTHBIE KOMIIETCHITUH:
— OTCTaMBaTh COOCTBEHHYIO TOUKY 3PCHHUS.

B pesynbraTe 00y4ueHus 00yJaromuiicss HAyYuTCsI:

— XapakTepu30BaTh (OMUCHIBATH) OCHOBHBIC YPOBHH OPraHU3AIMH KUBOH MPHUPOIbI, UX KOMIIOHEHTHI,
MIPOIIECCHl U 3HAYEHUE B MIPHUPO/IC; MMOHATHE «OMOCHCTEMAY;

— TPUMEHSTH 3HAHUS 10 OMONOTHH [T (GOPMHUPOBAHUS KaPTUHBI MHUPA; I0KA3aTEIbCTBA CMHCTBA
OpPraHu4ecKoTO MHUPa;

— BJAJIETh YMECHUSMHU CPAaBHUBATh, JOKA3bIBATh; BEIWICHSATh OCHOBHBIC HJIEH B YU€OHOM MaTepHalie

OOyuaromuiicss MOJY4YUT BO3MOKHOCTH HAYUYHTHCS !

— ObvsacHAmMb ponb OUONO2UYECKUX MeOPULl, 2UNome3 8 hOPMUPOBAHUU HAYUHO20 MUPOBO33PEHUS —
Hocum 0b60bwarwull xapakmep u eKuoyaem 6 ceos ciedyowue YMeHus:

BBIICIIATH O0OBEKT OMOJIOTHYECKOTO UCCIIEIOBAHNS U HAYKH, N3YUJalOIINe JaHHbBIH 00BEKT;

OTIIMYATh HAyYHBIE METO/IbI, UCTIOJIb3YEMbIe B OMOJIOTHH;

OTIPENIENATh MECTO OMOXMMHH B CHCTEME €CTECTBEHHBIX HAYK;

000CHOBBIBATh €JMHCTBO OPraHMYECKOTO MHPA;

BBIJIBUTATh THITOTE3bI M OCYIIECTBIISITH HX MPOBEPKY;

OTIINYATh TEOPHUIO OT THTIOTE3BI;

OOBSICHATH OTPHIIATEIIFHOE BIMSHUE AJTKOTOJISI, HUKOTHHA, HAPKOTUIECKHUX BEIECTB Ha

pa3BUTHE 3apOIBIIIA YeJIOBEKA; BIMSHAE MyTareHOB Ha OPraHM3M YeJIOBEKa, IKOJIOTHIECKUX

(hakTOpOB Ha OPTraHU3MBI;

HaXO0JUTh UHPOPMAIIHIO O OMOJIOTHYECKUX 00BbEKTaX B PA3IMYHBIX HICTOYHHUKAX (Y4eOHBIX

TEKCTaX, CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,

pecypcax HTepHET) 1 KPUTUYECKHU €€ OLIEHUBATh.

— ObvsacHamob ponb buoLO02UYeCKUX meoputl, uoetl, NPUHYUNOS, 2Unomes 8 hopmupo8aHuu
COBPEMEHHOU eCmecm8eHHO-HAYYHOU KapmuHbl MUPA — HOCUM UHMe2PAMUBHblIL Xapakmep u
sKAOUaem 6 cebs ciedyouue YMeHus:

v OTJIMYATh OUOJIOTHYECKUE CHUCTEMBI OT 0OBEKTOB HEKUBOM TIPUPO,IBI;

v CcpaBHMBATh OMOJIOTMUECKUE OOBEKTHI (XUMUYECKHI COCTAB TeJ KHUBOU M HEXKUBOM ITPUPOIHI)
U JieNiaTh BBIBOJIbI HA OCHOBE CPABHEHUS;

v/ pemark dJIeMEHTapHBIE OMOJIOMMYECKUE 3a/1aUH;

— Hcnonvzosams npuobpemenHvle 3HAHUAL U YMEHUsL 8 NPAKMUYECKOU 0essmelbHOCMU U NO8CEOHEe8HOU
HCUSHU:

v/ OLIEHMBATh 3THYECKUE ACTIEKTHI HEKOTOPBIX MCCIIEN0BAHMN B 001aCTH OHOTEXHOJIOIHH
(K1IOHMpOBaHME, UCKYCCTBEHHOE OIJIOJJIOTBOPEHHE).

AN NN N NN

<

Cnioco0b1 ¥ (popMBbI OLIEHKH JOCTHKEHHUS Pe3yIbTATOB 00y4YeHUs

Crioco0OBbl JOCTHIXXCHUA U (1)OpMBI OLCHKHU PE3YIIbTATOB U KOHTPOJIA : NPAKTUICCKHUC U na60paToprle
pa6OTbI, HCCIICA0BATCIIbCKAA ACATCIIBHOCTL YyHAIIUXCS, OLICHKA YPOBHA BJIaACHUM KOMIICTCHLIUSAMMU,
JIMCTBI Ha6J'IIOI[CHI/If/'I, Pe3yJIbTaThl TCCTHpOBaHHﬁ, IIPOCKTHAaA pa60Ta, JIMCT MHAUBHUAYAJIbHBIX
ﬂOCTH)KCHHﬁ, HUTOroBas NMpoBECpOUHAA pa60Ta.
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