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1. Macnopt IPOT'PAMMbBI YYEBHOM JUCLUILIUHBI

1.1. O6nacTte mpuMeHeHus pabouyeil PorpaMMbI:

Pabouas nporpamma yueonoit qucuurummabel Y J{.01 OcHOBBI €CTECTBEHHOHAYUHBIX 3HAHUN SIBJISIETCS] YACThIO OCHOBHOM 00pa30BaTEIbHOM MTPOrpaMMBbI
MMOATOTOBKH CIIeHAINCTOB cpenHero 38eHa B cootBeTcTBHM ¢ I'OC TOII-50 mo mpodeccun 15.01.20. Criecapp 110 KOHTPOIBHO-H3MEPUTEIHHBIM
npubopam u aBromatuke 1.2. MecTo TUCIUILIMHEI B CTPYKTYpEe OCHOBHOW 00pa30BaTeIbHON IPOTPAMMBI:

VYyeonas nucuumumaa Y (.01 OcHOBBI ecTeCTBEHHOHAYYHBIX 3HAHUH W3y4aeTcsl B 001meo0pa3oBaTeibHOM uKie yueoHoro mrana OOIT

CIIO Ha 6a3e 0cHOBHOTO 0011Iero 00pa3oBaHus ¢ NOIyYeHHEM cpeaHero oomero oopasosanus ([TIIKPC).
1.3. Pe3ynbTarel 0OcBOCHUS Y4eOHOM TUCIUIIINHBL:

OcBoenue conepxanus yueoHoi qucuuminiabl Y 1.01 OcHOBBI €CTECTBEHHOHAaYUHbIX 3HaHUN 00€creunBaeT JOCTUKEHUE CTYIEHTaMU

CJICAYIOIIUX PE3YJIbTATOB:
JUYHOCMHbBLX.!

YYBCTBO F'OPJIOCTH U YBAXKEHUS K UCTOPUU U IOCTHXKEHUSIM OTE€UECTBEHHOW XMMUYECKON HAYKU;

XUMHUYECKH IPaMOTHOE TIOBEJICHUE B MPOPECCHOHATBHON ACSITENFHOCTU U B OBITY MpU 00pallleHnH C XUMUYECKUMH BEIlIeCTBAMH,
MarepualamM 1 MpoLECCaMu;

TOTOBHOCTh K TPOJODKEHUIO 00pa3oBaHMs M TOBBIIECHHUS KBaTHM(QHUKAIMKU B HM30paHHOU MpoQecCHOHANbHOM NeSTeNbHOCTH U OOBbEKTHBHOE
OCO3HAHUE POJIU XUMUUECKUX KOMIIETCHIIUN B S TOM;

YMEHHE HUCII0JIb30BaTh JOCTUKEHHUSI COBPEMEHHON XMMHUUYECKON HAYKH U XUMUYECKUX TEXHOJIOTHUI JIIsl MOBBILIEHHUS] COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BHIOpaHHOM MpodeccroHalIbHON 1eTeNbHOCTH;

c(OPMHPOBAHHOCTh YYBCTBA TOPJIOCTH M YBaKEHUS K UCTOPUH U JIOCTHKEHUSM OT€YECTBEHHOH OMOJIOTMUECKON HayKu; PEACTABICHUS O
LIEJIOCTHOU €CTECTBEHHOHAYYHOU KapTUHE MUPA;

ITIOHMMAaHHE B3aUMOCBS3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, X BIUSHUS HA OKPYKAIOIIYIO CPENy, SKOHOMUYECKYIO,
TEXHOJIOTUYECKYIO, COLIMATIbHYIO U ATHYECKYIO C(hephl ACSITETbHOCTH YEIOBEKA;

CIOCOOHOCTh MCIOJIb30BaTh 3HAHUS O COBPEMEHHON €CTeCTBEHHO-HAYUYHOM KapTHHE MHpa B 00pa3oBaTelbHOIN U IpodeccnoHaIbHON
TesITeIbHOCTH; BO3MOXKHOCTH MH(MOPMAIIMOHHOM cpeJibl /Uit 00ecTieYeHHs MPOAYKTHBHOTO CaMOOOpa3oBaHuUs;

c(OPMHUPOBAHHOCTH 1IEIOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA reorpaduyueckoil Hayku u
OO0IIeCTBEHHOHN MPaKTHKH;

YCTOWYMBBIA HHTEPEC K UCTOPUU U IOCTHIKEHUSM B 00JIaCTH IKOJIOTUH;

TOTOBHOCTD K MPOJOJIKEHHIO 00pa30BaHUsl, MOBBIIIEHUIO KBaTU(HUKALMU B U30paHHOM podeccroHalbHOM 1eATeIbHOCTH, UCIIONIb3YS
ITOJIyYEHHBIE SKOJOTHYECKUE 3HAHNS,

00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIMH B 001aCTH SKOJIOTHH /71 YesioBeKa U 00I11ecTBa.

Memanpedmemnblx:

WCIOJIb30BaHNE PA3IMYHBIX BUJIOB TO3HABATEIbHOW JEATEIBLHOCTH M OCHOBHBIX HMHTEJUIEKTYalIbHBIX ONEpauuid (MMOCTAaHOBKH 3a/layH,
(dbopMyIMpoBaHUs THUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIeHHsI, CUCTEMAaTU3alllH, BBISIBJICHHS IPUYUHHO-CIICCTBEHHBIX CBSI3EH,
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IIOMCKa aHaJIO0I'oB, (bOpMyJII/IpOBaHI/ISI BBIBO,HOB) JAJI1 pCHICHU A IOCTaBJICHHOU 3ala4yu, IPUMCHCHHUC OCHOBHBIX MCTOJ0B ITO3HAHUA
(HaOJrO/ICHHsI, HAYYHOTO 3KCIIEPUMEHTA) Ui M3YYCHHs PA3IMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB H IIPOIECCOB, C KOTOPHIMH BO3HHKACT
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOM cdepe;

UCIIOJIb30BAHUE PA3JTUYHBIX HCTOYHUKOB JIJIsI IOJTYYCHHST XUMHUECKON HHPOPMAIHH, YMEHUE OIIEHUTD €€ JO0CTOBEPHOCTD JJIsl TOCTHKCHUS
XOPOIIHUX Pe3yIbTaTOB B MPodecCHoHaIBHOM chepe;

IMMOBBIIICHUEC UHTCIIJICKTYAJIbHOT'O YPOBHS B ITPOLCCCE N3YUCHHUA GI/IOJ'IOI‘I/I‘-ICCKI/IX HBHCHHﬁ; BbBIJAOIIUXCA I[OCTI/I)KCHI/If/’I 6I/IOJ'IOI‘I/II/I, BOLICAIIINX B
00IIIeUeIOBEYECKYIO KYJIBTYPY; CJOKHBIX U IIPOTHBOPEUYMBBIX ITyTEH Pa3BUTUS COBPEMEHHBIX HAYYHBIX B3IJISA0B, UICH, TCOPHA, KOHIICTIIIHH,
TUIOTE3 (O CYHTHOCTH U MPOMCXOXKICHUH KU3HH, YETIOBEKA) B X0/1¢ paOdOTHI C pa3IMYHBIMU HCTOYHUKAMH HH(POPMALINY;

YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX reorpaduyeckoit nHGopMaluu, KpUTHIECKH OIICHUBATh U HHTEPIPETUPOBATH
HH(POPMAIIHIO, TTOJTYYaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;

YMCHUEC UCIIOJIb30BAaTh PA3JIMYHBIC HCTOUYHHUKHU IJIA ITOJTYUCHUA CBCIICHI/H\/JI YKOJIOTHYECKOU HAIpaBJICHHOCTH U OLICHUBATL €€ JOCTOBCPHOCTD JJIA
JOCTUXKCHUSA ITOCTABJIICHHBIX IleJ’IefI " 3a1a4.

NpeoMemHublX.

c(OPMHPOBAHHOCTH TPEICTABICHUI O MECTe XMMHH B COBPEMEHHOW HAaydyHOW KapTUHE MUPA;

MOHMMAaHKUE POJIM XUMHU B (DOpMHUPOBAHMH Kpyro3opa W (yHKIHOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PEIICHHs MPAKTHYECKUX 3a/1a4;
BJIAJICHUE OCHOBOIIOJIATral0IMMHU XUMHUYECKUMU NTOHATUAMHU, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMU;

YBEPEHHOE MOJIb30BAHUE XMUMHUYECKOW TEPMHHOJIOTUENW W UMBOJIMKOW;

BJIaJIeHHE OCHOBHBIMH METOJIaMH HAyYHOT'O MIO3HAHUS, UCIOIb3yEMBbIMU B XUMHUH: HAOJIOJICHUEM, OIICAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBACHATh PE3Yy/IbTaThl MPOBEICHHBIX OIBITOB U JIEJaTh BBIBOJBI;

TOTOBHOCTb M CITIOCOOHOCTBH MPUMEHSTH METOABI MO3HAHMS [TPU PELLICHUH MPAKTUUYECKUX 3a]1a4;

c(OPMHPOBAHHOCTh YMEHMs JaBaTh KOJMYECTBEHHBIE OLEHKH W INPOU3BOAUTH PACUEThI O XMMUYECKUM (OpMYJIaM U YpaBHEHUSM;
BJIaJICHHE MTPABUIIAMU TEXHUKU 0€30MaCHOCTHU MPH MCIIOJIb30BAaHUHM XMMUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTH COOCTBEHHOW MO3UIIMHU 110 OTHOUIEHUIO K XUMUYECKOH HH(OpMAINH, TIOTYy4aeMON U3 Pa3HbIX UCTOYHUKOB,;
c(OPMUPOBAHHOCTbH MPEACTABIECHUI O PO U MECTe OMOJIOTHH B COBPEMEHHOM Hay4YHOI KapTUHE MUPA; TIOHUMaHHE POJIU OMOJIOTUHU B
(hopMHpPOBaHUU KPyro3opa U PyHKIMOHAIBHON TPAMOTHOCTH JUIsl PEIIEHUsI IPAKTUUECKUX 3a]ay;

BJIaJICHUE OCHOBOIIOIATAOIIMMU MOHATUAMU U IIPEICTABICHUAMU O KUBOU IIPUPOJE, €€ YPOBHEBOW OPTaHU3aLUU U HBOJIIOLUU; YBEPEHHOE
MOJIb30BaHKUE OMOJIOTUYECKOM TEPMUHOJIOTHENH U CUMBOJIUKOIA;

BJIa/ICHUE MIPEJICTABICHUSIMA O COBPEMEHHOM reorpaduyeckoil Hayke, €€ y4acTUU B PEUICHUH BaKHEHIINX POOJIeM YeI0OBeUecTBa;

BJIaJIeHHE TeorpauyeckuM MBILIUIEHUEM AJIs ONpeiesieHus reorpaduyeckux aclekToB IPUPOIHBIX, COLUATbHO-I)KOHOMUYECKUX U
HKOJIOTMUYECKUX MPOILIECCOB U MPOOIIEM;

c(OPMHPOBAHHOCTH CHCTEMBI KOMITJIEKCHBIX COLIMAIIBHO OPUEHTHUPOBAHHBIX reorpauueckux 3HAaHUH 0 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
pa3MelleH s HaceleHHs U X03UCTBa, JMHAMUKE U TEPPUTOPUATBHBIX OCOOCHHOCTSIX IMPOLIECCOB, MPOTEKAIOIIUX B reorpadguueckoM
MIPOCTPAHCTBE;

BJIaJICHHE YMEHUSMU MPOBEJCHUS HAOII0ACHUH 3a OT/IENbHBIMU TeorpapuueckuMu 00BbEKTaMHU, IPOLIECCAMHU U SIBICHUSIMH, UX U3MEHEHUSMH B
pe3yJIbTaTe MPUPOJHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHI;



e chOpMHPOBAHHOCTDH NPEACTABICHUN 00 3KOIOTUYECKON KYIbTYPE KaK YCIOBHU AOCTHXKEHHS YCTOMUUBOTO (COAIaHCHPOBAHHOTO) PA3BUTHSA
o0111ecTBa U IPUPO/IbI, SKOJIOTUYECKHUX CBS35X B CUCTEME «UEI0BEK—OOIIECTBO—IIPUPOAAY;

¢ chOPMHPOBAHHOCTD IKOJOTHUECKOTO MBIIUICHHUS U CIOCOOHOCTH YYUTHIBATh M OIICHUBATH 3KOJIOTHUYECKHUE MTOCIEICTBUS B pa3HBIX cepax
NESITENIbHOCTH;

® BJAJICHHE YMEHUSAMH NIPUMEHATh 3KOJIOIMYECKHE 3HAHUS B )KU3HEHHBIX CUTYALlUAX, CBA3AHHBIX C BBINOJIHEHUEM TUIIMYHBIX COLIMATbHBIX
poJIei.

B pesynbsrare ocBoenus yueoHou nucuuminabl Y J[.01 OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUM B COOTBETCTBHH C TpeOoBaHUsIMU K ocBoeHnio OI'OC
TOIT-50 1o npodeccun 15.01.05 Capiiuk (pydHOH U YACTUYHO MEXAaHMYECKOM CBApKH (HAILIABKN)).
dbopMupyroTcs ycnoBus aisi GOPMUPOBAHUS CIEIYIOIINX KOMIETCHIIHIA:

Kon O01mme KOMIeTeH NI

OK 1 Bri6upath ciocoObl perienus 3a1a4 npoGecCHOHAIbHOMN 1eITeIbHOCTH,

MPUMCHHUTCIIBHO K pa3JIMYHBbIM KOHTCKCTAM.

OK 2 Ocy1ecTBISITh OUCK, aHAJIU3 U UHTEPIIPETALNI0 HH(pOpMauy, HEOOXOJUMOMN AJIs

BBITIOJTHCHUA 3a4a4 HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

OK3 [TnanupoBaTh U peann30BbIBATE COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE.
OK 4 PaboraTe B KOJJIEKTHBE U KOMaH 1€, 3P(PEKTUBHO B3aUMO/IEHCTBOBAThH C KOJUIETaMH,

PYKOBOACTBOM, KIIMCHTAMMU.

OK 5 OcCyIIecTBISTh YCTHYIO U MIHCBbMEHHYIO KOMMYHUKAIIMIO HA TOCYIapPCTBEHHOM SI3bIKE

C Y4€TOM OCOOEHHOCTEH COLMATIBHOIO U KYJIBTYPHOIO KOHTEKCTA.

OK 6 HpOHBJ’IHTL TPaXXAAHCKO-TIATPUOTUYICCKYHO IMO3UIUI0, ACMOHCTPUPOBATHL OCO3HAHHOC

MOBCACHHUEC HA OCHOBC TPpAAUIIUOHHBIX O6I_I_ICLICJ'IOBC‘-ICCKI/IX LICHHOCTEH.

OK 7 CogelicTBOBAaTh COXPAHEHHUIO OKPYXKAIOIIEH CPeIbl, PECypcocOepeKeHHIO,




3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CHUTYALIUAX.

OK 8 Hcnonb30Bath cpecTBa PU3NUECKON KYJIBTYPHI AJISi COXPAHEHHUS M YKPETUICHHUS
3JI0pOBbs B IIpoliecce Npo(ecCHOHANBHOM NeATEIbHOCTH U MO AEPKaHUS
HE00X01MMOro ypoBHS (PM3UYECKOM IMOATOTOBIEHHOCTH.

OK9 Hcnonb30BaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B IPO(PECCHOHATBHOMN IEATETHLHOCTH.

OK 10 | ITonp3oBaThest MpoQecCHOHANBHON JOKYMEHTAMEeH Ha TOCY1apCTBEHHOM U
MHOCTPAaHHOM SI3bIKE.

OK 11 [TmanupoBaTh MpEeIIPUHIMATENBCKYIO IEATEIIEHOCTH B PO(ECCHOHANBHOM cdepe.
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O6beM y4eOHOM TUCITUTUIMHEI U BUJIBI Y4€OHOM paboThI

Buj yueOHoi padoThI Oobvem uacos

MaxkcumanbHas yueOHass Harpy3ka (Bcero) 273
Oos13aTenbHBIC ayIUTOPHBIE Y4eOHbIC 3aHATHS (BCEro) 182
B TOM YHCIIE:
MIPaKTUYCCKUEC 3aHATUS 36
HUTorosas arrectauusi B popme ougpepenyuposannozo 3auema
1.3.Conep:kanue y4yeOHOro marepuajia

HaumeHnoBanue Copep:xaHue yueOHOI0 MaTepuasa, 1adopaTopHblie U NPaKTHYecKue padoThbl, Oobem YpoBenb

pa3iesnoB U TeM €caMOCTOsITe/IbHAsA padoTa 00yuyaluuxcs, KypcoBasi padoT (IpoeKT) (eciu npedycmompeHul) 4acoB OCBOEHUS

1 2 3 4

Paznea 1. OBLAA H HEOPIT'AHUYECKAA XUMHUA 129
Tema 1.1. CTPOEHUE BEHIECTBA W HNEPUOIUYECKAA CHUCTEMA XHMMHUYECKHX |20 1,2

SJIEMEHTOB I.U.MEH/IEJIEEBA.

ATOMHO-MOJIEKYJISIPHOE YUEHUE B XUMUU. XUMUYECKUNU 3JIEMEHT, BEIIECTBO. ATOMHBIE U
MOJIEKYJISIpHbIE Macchl . XUMUYECKHe (GOpMyIbl BEIIECTB, pACYEThl 110 HUM.

OCHOBHbIE 3aKOHBI XMMHH: COXPAHEHHE MAacChl BELIECTBA, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB,
3aKOH ABOTajpo.

CrtpoeHue aToMa, CTPYKTypa sipa. DIeKTPOHHAS 0007I09YKa aTOMa U XapaKTEPUCTUKA COCTOSHUS
anekTpoHa. Pacnpenenenue 371eKTpOHOB 110 YIHEPTETUYECKUM YPOBHIM U OpOUTANISIM. DIIEKTPOHHbBIE
u rpaduueckue GopMyIbl aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aBUCHMOCTH CTPOSHHSI aTOMa
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XMMHYECKOI0 3JIEMEHTA OT €T0 MOJ0KEHHUS B IEPUOIUYECKON CUCTEME XMMUUYECKUX DJIEMEHTOB.
Oco0eHHOCTH 3aTIOJHEHUS 3JICKTPOHHOM 000JI0UYKH aTOMOB Y 3JIEMEHTOB 000YHBIX noarpymm 1Y
MepUo/Ia.

Bunbl u MmexaHu3M 00pa3oBaHUsI XUMUYECKOM CBsI3H. BaJIeHTHOCTD U BaJIEHTHBIE BO3MOKHOCTH
aToMa. XapaKTEepUCTUKA KOBAJIEHTHOW CBSA3U. MlOHHAsA, MeTaININYECKast, BOLOPOAHASL CBS3b.
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT THIIA XUMHYECKOU CBSI3H.

ArperaTHOE COCTOSTHUE BEIIECTBA: T'a3, JKUIKOCTh U TBEPAOE Tel0. AMOP(HOE M KPUCTALTUIECKOE
COCTOSIHUE, BUIbl KPUCTAJUTMYECKUX PEIIETOK.

UucTtsie BemecTBa u cMecu. [lonsarue o nucnepcHbix cucremax. Mctunneie pactBopel. CycrieH3UH.
Omynbeuu. Konmouaueie cuctemsl 1 X cBoicTBa. CriocoObl BhIpaKeHUs KOHIIEHTPALIMU PACTBOPOB.

IIpakTuyeckas padora:

1. TIlpaBuna T.b. Ha m1aGOPaTOPHBIX U MPAKTUIECKUX 3AHATHUSX.

2. IlpuroroBiieHHe pacTBOPOB 3aIaHHOW KOHIICHTPAILIUH.

3. OmpeneneHne CBOMCTB BEIIECTB B 3aBUCHMOCTHU OT THIIa XUMHUUYECKOi cBsi3u.(CocTaBieHune
ypaBHEHHH XUMHYECKUX PEaKIHii ¢ 00pa3oBaHHEM HOHHOMN CBS3H)

2,3

CamocrosiTesibHasE padora:
1. Pemenue 3aga4: onpeaesieHUe OTHOCUTEILHON MOJIEKYJIIPHOU MacChI
BCIICCTBA, HAXOKICHUE MACCOBOM JIOJM AJIEMEHTA B BELIECTBE, CTPOCHUE aTOMA.
2. CocraBlieHHE KPOCCBOP/IA.

3.Pedepat «Kuznb u gesrensHocts M.B.JIoMoHOCOBaY, «THIBI TUCIEPCHBIX CUCTEM,
«IIpakTyeckoe 3HaYeHUE KOJUIOUIHBIX CUCTEM.

-

Tema 1.3.

KJIACCBI HEOPTAHUYECKHUX BEHIECTB.

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINN, IIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOJTUTHUECKAS
JUCCOIIMAIUS, CTeTIeHb Auccoruanin. CHIbHbIE U clla0ble 2IEKTPOIUTHL. BIUSHUE TEMIIEPaTyphl H
pa3z0aBlIeHUs HA CTETICHD YJIEKTPOJIMTHUYCCKOU TUCCOIHAITNH.

OO6mas knaccudukaus HeOpraHUYecKux BemiecTB. [loHATHE 0 MeTamiax U HeMeTallIaX Kak
MPOCTHIX BEUIECTBAX.
CrnoxHble BemiecTBa U uX kiaccupukanus. OKCHUIBI, OCHOBAaHUS, KHCIOTHI M comu. Mx
KIaccuukanmsi, HaXOXJICHHE B TIPUPOJE, CIOCOOBI TOJTyYEHHUs, CBONCTBA W TNPHUMEHECHHE
BOKHENIIUX NTPENCTABUTENIECH.

1,2




JlaboparopHble  ONBITHI:

B3anMmoneiicTBre BOABI C OKCHUJIOM KaJIbITHSI.
CBolicTBa COJISIHOI KHCJIOTEL.

KauecTBeHHBIC peakliMi HA AaHUOHBI.
KauecTBeHHbIC peakIlIuy HA KATUOHBI.
Ilonyuyenue u pacno3HaBaHUE YTJICKMCIIOrO ra3a.

arwnNpE

IIpakTuyeckass padora:
1.CBolicTBa OKCHUJIOB, TUJIPOKCHUIOB U COJICH.
2. [Tomydenre THAPOKCHUIA AITFOMUHHUS U JIOKA3aTeIILCTBA ero aM(pOTSPHOCTH

KonTpoabnass padora Ne2

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

Pewenue 3a0au no meme «Crenenn 3JIEKTPOJIUTUYECKON JUCCOUUALINM, BIUSHHUE
TEMIIEpPaTypbl U Pa30aBIIEHUs HA CTETIEHb IEKTPOIUTUUECKON JUCCOIIUAIIII

Ped)epambl . HaXOXKJIeHHE B MPUPOJE, CIIOCOOBI OTyYEHUS, MPUMEHEHUE OKCUIOB, OCHOBAHHUIA,
KHCJIOT U COJIEU.

Tema 1.2.

3AKOHOMEPHOCTH ITPOTEKAHUA XUMHNYECKHUX ITPOOECCOB.

Krnaccudukanys XuMHUECKUX peakluii [0 KOJUYECTBY U KaueCTBY BEILIECTB, U3MEHEHUIO CTEIIEHU
OKHCJICHHS 3JIEMEHTOB M 00paTUMOCTH Tpoliecca. TepMOXUMHUECKUE PEAKLUU: SK30TEPMUUYECKUE U
SHAOTEpMHUUYECKHE peakiiK. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. Pacuer crenenu
okHcieHus no ¢opmyne, ypaBHenuss OBP meTonom anekTpoHHoro 6anaHca.

CKopocTh XMMHUYECKOH peakliny, €€ 3aBUCUMOCTb OT BHEIIHUX (hakTopoB. [ToHsTHE O MpsiMOIT 1
oOpaTHON peakiusax. XMMUYECKOE paBHOBECHE U YCIOBHUS €r0 CMEIIECHUS.

1,2

IIpakTnyeckas padora:
1.Pacuer crenenu okucienuss 1o ¢opmyie, ypaBuenuss OBP meTonom snexktponHoro OanaHca.
2.ITpoBeenue peakiyii pa3InyHbIX THIIOB.
3. TepMOXUMHYECKHNE PACUETHI.

2,3

CamocrosiTesibHas padoTa 00y4arOIIUXCH:
Pentenwne 3agau.
Pedepar.

Tema 1.4.

METAJIUIBI 1 HEMETAJUJIBI.

1,2
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Mertaiuibl, X MOJIOKEHUE B NEPUOAMYECKONM cucTeMe xuMuueckux anementoB J[.M. Mengeneesa, | 10
0COOEHHOCTH CTPOCHHUSI aTOMOB METAJIOB, UX (PU3MYECKHE M XMMUYECKHE CBOWCTBa. BaxHeiimme
MIPEJICTABUTENH, UX HAXOXKICHHUE B IPUPOJIC, IOTyUeHUE U puMeHeHue. [Ipo6ieMbl 3KoIoruu.
CrnnaBel, ux KiiaccuuKanus , CBOMCTBA U NPUMEHEHHE.
lanpBannyeckuii sneMeHT. MI3MepeHre OTHOCHUTENIBHOM BEJIMYMHBI PA3HOCTH MOTEHLHAIOB IIPU
IIOMOIIIM 3JIEKTPOJIOB CpaBHEHUs. Psii HanpskeHns MeTasuloB. DIJIEKTPOJIU3 PAaCTBOPOB M PACIIABOB
AJEKTPOJIUTOB. XUMUYECKHE HCTOYHUKU TOKA.
Koppo3us, Buabl koppo3uu. XuMuUeckasi U 3JIeKTpoXuMudeckas kopposus. boppba ¢ kopposuei.
[IpOBOIHUKY JIEKTPUUECKOTO TOKA U TUIICKTPUKU, TOJYIPOBOIHUKH.
Hemeramnsl u ux coeauHeHus. VICTOUYHHMKM MaTepHalIOB, SBISIIOUIUMXCS JUAJIEKTPUKAMH U
MOJTYITPOBOTHUKAMH.
IIpakTHyeckass padora: 3 2,3
1.006mue cBoiicTBa METAJIOB.
2.Pemenne skcriepuMeHTANBHBIX 33124 M0 TeMe «MeTaibl U HeMEeTaIlJIbI».
3.Pacder 1o coctaBam CIUIABOB Ha BBIXOJ OT TEOPETUYECKHU BO3MOXKHOTO.
CamocrosiTesibHas padoTa 00yYarOIIUXCS: 5 3
Merannel B HX XapaKTCPUCTHKA, KOoppo3us, BUABI KOPPO3UM MeTajlloB, Ooppba ¢
Koppo3uel. CruiaBbl, UX 3HAYEHUE B KU3HHM YEJIOBEKa M B XO3SHCTBE.

Pa3nen 2. OPIrAHHUYECKAA XHMUA

Tema 2.1. Teopusi XUMHYECKOT0 CTPOEHMHSI. 4 1,2
Opranuueckast XMMHUSI — XUMUsL COeUHEHUN yriaepoaa. CTaHOBIEHUE OPraHUYECKON XUMHUH KaK
HayKH, CYIIIHOCTh U KPU3HUC «BUTATIM3MaY. OTIUYUTEIbHBIC CBOMCTBA OPTaHUYECKHUX BEIECTB, X
pa3zHooOpa3ue v 3HaUEHUE B COBPEMEHHOM MUDE.
OcHoBHbIE noNI0keHUs Teopun A.M.byTiiepoBa, IpeAnoChUIKN CO3JaHusI TEOPUH U €€ COBPEMEHHOE
npoureHue. [IoHsATHE BaIEHTHOCTH, YIJIEPOIHBIN CKEJIET OPraHUYECKON MOJIEKYIIbI, U30MEPHUS U €€
BH/JIbI, XapaKTEPUCTHKA XUMUYECKHUX CBsI3€l B OPraHUYECKHUX BemecTBax. [[puHIUIBI
KJIacCU(UKALUN OPTAHUYECKUX BEIIECTB IO CTPOSHUIO YIIIEPOIHOTO CKEJIEeTa U HATUUHUIO
(G YHKIIMOHATBHBIX TPYIII.
IIpakTnueckas padora. 2 2,3

1. PenieHue 3a/1a4 na onpesienieHne BaJeHTHOCTH, YIJIEPOHBIH CKEIeT OPraHuuecKoH
MOJIEKYJIbI, U30MEPHUIO U €€ BUBI.

2. CocTaBUTh XapaKTEPUCTUKY XUMUYECKUX CBSI3€M B OPraHMYECKUX BEILIECTBAX.
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CamocrosiTesibHas padoTa 00y4YarOIIUXCH: 3 3
Pewenue 3a0au. sanentHocTs, yriepoaHslii cKeleT OpraHNYecKoil MOJIEKYIIbl, H30MepHs U &
BH/IbI, XapaKTEPUCTUKA XUMUYECKHUX CBSI3€l B OPraHUYECKHUX BEIIECTBAX
Peg?gegam.‘ CTAHOBJICHUC oOpraHM4YecKoll XMMHUHU KaK HayKH, CYIIIHOCTh U KPU3UC «BUTAIU3MAY,
MPEANOChUIKY co3anus Teopun A .M.byTtiepoBa u e€ coBpeMeHHOE NMPOUTEHHUE.
Tema 2.2. YFHEBOHOPOZ[LI. 16 1,2
I'omonoruueckuii psij, 3aKOHOMEPHOCTH B MI3MEHEHUH (PU3MUECKUX CBOWCTB, XapaKTEPHBIE BUIBI
M30MEpHUH U HOMEHKJIaTypa, MOoJdydeHHe, 0OCOOCHHOCTH XUMUYECKUX CBOWCTB U OCHOBAaHHBIEC HA 3THUX
CBOWCTBaxX 00JIACTH NMPUMEHEHHS MTPEIEIbHBIX, HENPEACIbHBIX, JUEHOBBIX YTIIEBOJAOPOIOB,
nuKIonapaduHOB U apOMAaTUYECKUX COETUHEHUH.
[TpupogHBIe HICTOYHUKH YTIEBOIOPOAOB: TPUPOIHBIN U OMYTHBIA HEPTSIHOH ra3el, HEPTh, YroJb.
CocTaB u cBOCTBa HEPTH, CIIOCOOBI €€ MePBUYHON MepepabOTKU U KPEKUHT He()TEMPOIYKTOB.
JlaGopaTopHas padora: 1 2
[lonyyenue u CBOMCTBA allETUJICHA.
IIpakTuyeckasi padora. 3 2
KauecTBeHHOE onpeiesieHne XUMUYECKHUX DJIEMEHTOB B OPIrAaHMYECKUX BEIIECTBAX.
H3roroBieHue Moaenel MOJIEKYJI OPraHUYECKUX COCAUHEHUM.
[Tonyyenue aTHIIeHa U H3yYEHUE €ro CBONCTB.
CamocrosiTesibHast padoTa 00y4arOIIMXCH: 4 3
OnopHblii KOHCNEKN no meme : «[IpupoaHbIe UCTOUHUKHU YIIIE€BOJAOPOIOB: IPUPOIHBIN U
MOMYTHBIA HEPTAHOM ra3bl, He(Th, YTOIb».
P ed)epambl . IPAMCHCHUE MPEACIbHBIX, HCNPEACIbHBIX, TUCHOBBIX YIJICBOAOPOOOB,
uKiIonapauHOB U ApOMATHUECKUX COEMHEHUH.
Tema 2.3. KHUCJOPOAOCOAEPKAINUE OPTAHUYECKHUE BEIIECTBA. 14 1,2
I'oMonoruueckuit psisi, 3aKOHOMEPHOCTH B U3MEHEHUU (PU3NYECKUX CBOMCTB, XapaKTEPHbIE BU/IbI
M30MEpUH U HOMEHKIIaTypa, MoJlydeHHe, 0COOEHHOCTH XMMHUYECKHX CBOMCTB U OCHOBaHHbIE HA 3TUX
CBOMCTBax 00JacT MPUMEHEHHUS CIUPTOB, aJIbJIETUI0B, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB U
KHUPOB, YIIIEBOIOB (MOHO-, ICAXapUIOB).
JlabopaTopHble ONBITHI: 1,2

CBolicTBa 3TaHOJA. KAYECTBEHHAs PEAKIMsl HA MHOTOATOMHBIE CITUPTHI.
CaoiicTBa opmanpaernia, KaueCTBEHHAs! peaklus Ha allbJCTH/IbI .
CBoOMCTBa YKCYCHOM KUCJIOTBHI.




12

CBoiicTBa )XUpPOB.
CBoiicTBa TIIIOKO3HI.

IpakTuuyeckas paodora:

1.ITony4eHue, BBIICIICHUE W U3YUYECHUE CBOMCTB YKCYCHON KUCIIOTHI.
2.ITony4eHue clOXHOTO 3dupa.

3.0OMbLIEHUE KUPOB.

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

PedepaTbl: npumenenue cnupToB, ansaerunoB, kKapGOHOBBIX KUCIIOT, CIIOKHBIX Y(HPOB 1 KUPOB,
yTJIEBOJIOB.

Tema 2.4.

A30TOCOJAEPKAIIUE OPTAHUYECKHUE BEIHIECTBA.

['omonoruueckuii psij1, 3aKOHOMEPHOCTH B M3MEHEHUH (DU3MUYECKIX CBOWCTB, XapaKTEPHBIC BUIBI
M30MEpPUH U HOMEHKIIATYypy, MOIy4eHHe, OCOOEHHOCTH XUMUYECKUX CBOMCTB M OCHOBAaHHBIE HA ITHX
CBOWCTBaxX 00JIACTH MPUMEHEHHsI aMHUHOB M aMUHOKHCIIOT. bronorndeckas poib aMUHOKUCIIOT.

1,2

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

Pewenue 3adau. XapaKTepHbIe BU/IbI H30MEPUU U HOMEHKJIATypa, OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aMHUHOKHCIIOT.

P egZ'zeQam: IIPUMCHCHHS aMHHOB M aMHMHOKHMCIIOT.

Tema 2.5

BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS, ITIOJIMMEPBI.

O6miee nousatue o BMC, ux kinaccudukanys Ha OCHOBE IPOUCXOXKJIEHHS, PU3NUECKUX CBOICTB U
ctpoenusi. O01mire CBONCTBA MOJIMMEPOB, CIIOCOOBI UX MOIYYEHHs Ha TPUMEpE MOJIUITUIICHA U
KaIlpoHa.

[Ipupoanbie MOAMMEpPHI - KayuyK, KpaxMad, LeUIt0103a, OEIKN U HYKJIEMHOBbIE KUCIOThL. WX
CTpOEHHE, CBOMCTBA, IPUMEHEHUE U OMOJIOTHYECKast POJib.

CuHTeTHYECKHE MMOJIMMEpPHI - IJIACTMACCHl M BOJIOKHA, UX MOJIY4YE€HHE, CBOICTBA U IPUMEHEHNE Ha
pUMepe NOTMITUIICHA, TOJTUBUHIIXIIOPHIA, (PeHoIOopMalIbAETHAHON CMOJIBI, JIABCAHA U KAaIIPOHA.
Ponb oTedecTBEHHBIX YUEHBIX B CO3/IaHUU MOJIMMEPHBIX MaTEPHUAJIOB.

1,2
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JlabopaTropHble ONBITHI U PA0OTHI:

CaoiicTBa Kpaxmaiia.

KavecTBeHHbBIE peakiiuy Ha OEJIOK.

2/p «O3HAKOMIIEHUE C KOJUJICKIIUEH BOJIOKOH.

1/p «O3HAKOMJICHHE C KOJUICKLIUEH CHHTETUYECKUX KayqyKOBY.

2,1

IIpakTnyeckasi padora: Pacrno3HaBaHU€ IIACTMACC U BOJIOKOH.

BuoJjgorus

144

Pasznea 2.

OCHOBBI IIUTOJIOTHH

25

BBenenue.

Conep:xanue yueoHoro marepuasna. [Ipenver u 3a1auu oOmiel Ononoruu. MeTo bl H3y4eHUs
6uonorun. OCHOBHBIC TPU3HAKHU )KHBOTO. Y POBHU OPTaHU3AIMU KUBOU MAaTEPUH.

Tema 1.
XuUMHYECKHUI cOCTAB
KJIETKH

Coaep:xxanue yueOHOro MaTepuasa.

Heoprannueckue coenunenus. Bona. 1Ix cocras u cTpoeHue.

VYriieBoapl, IMMUBI, UX COCTAaB U CTPOCHHUE.

benku, nx cocra u ctpoeHune. @yHKIMH OEIKOB B KIETKE.

Hyxnennossie kucnotsl, JJHK 1 PHK , ux cocras u ctpoenue.

Crpoenue u pynkuuu ATO.

IIpakTyeckue padornl. ConeprkaHue BOAbl 1 MUHEPAIbHBIX BELIECTB B CEMEHAX pPacTEHUI.
OOHapyxeHue Kpaxmaia U )KHpOB B PACTUTEIbHBIX 00pa3Iax.

CamocrosiTeqbHasi paGOTa oﬁyqamumxca: BBIIIOJIHEHHUEC TCCTOB, 3aJJaHUI 11O XUMHUYCCKOMY
COCTaBYy KJICTKH, CTPOCHHIO HYKJICHHOBBIX KHUCJIOT, 66J’IKOB, KHUPOB, YIJICBOOOB.

Tema 2.
Crpykrypa n
(pyHKkIUM KIETKHU.

Copaepxanue ydyeOHOro MmaTepuaJia.

Knerka: ucropus nzyuyenus. Kinerounas reopusi.

Crpoenue u GyHKIINA IIA3MAaTHIECKOM MEMOpaHHI.

Ctpoenue u GyHKIMH [UTOTIA3MBI, OPTaHOHIOB KIETKH.

Crtpoenue u GyHKIHH sApa KIETKH.

Bupycsl — HekneTouHbIe (hOPMBI KU3HH.

IIpakTnyeckasi padora. [[purorosieHre MUKpOIIpenapaTa U3 KOKUIIbI YEITyH JIyKa U
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paccMOTPECHHUE €I'0 110 MUKPOCKOIIOM.

CamocrosiTe/ibHAsi padoTa 00y4aIIUXCSI: TOBTOPEHHE OCHOBHBIX MOHSATUNA U TEPMUHOB KJIETKH;
BBIIIOJIHEHHUE TECTOB 10 CTPYKTYPE PACTUTEIBLHOMN U )KMBOTHOM KJIETKH; PELICHUE KAPTOYEK-
3a/1aHuil 0 (QYHKIUSAM OPTaHOUIOB KIIETKHU.

Tema 3.
O0MeH BelIecTs B
KJIeTKe

Conep:kanue y4eOHOTr0 MaTepHaJa.

ABTOTpO(HBIE U TeTEPOTPODHBIE OPTAHU3MBI.
[TnacTU4ecKuii 1 YHEPreTUYECKUI OOMEH.

OraIbl SHEPreTH4ecKoro 0OMeHa.

DOTOCHUHTE3 U XEMOCUHTES.

Koutpoasnas padora no pazneny «OCHOBBI IIUTOTOTUN.

CamocrosiTe/ibHAsA padoTa 00yUYaIOIIUXCSI: BBHITIOJIHEHUE IOMAITHUX 3aIaHHH 110
SHEPreTHYeCKOMY OOMEHY; PEIICHUE KapTOUYeK-3aaHui 10 (POTOCHHTE3Y, 3TariaM 0OMEHa.

Pasznea 2.

Pa3sMHOKeHHEe U pa3BUTHE OPraHU3MOB ( OHTOI'€He3 ).

11

Tema 4.
Pasmuoskenue
Opranusmos.

Conep:xxanue yueOHOro MaTepuasa.

JleneHne KIETKU — MUTO3.

®opMbl pa3MHOKEHUSI OPraHU3MOB. becnoioe 1 no0Boe pa3MHOXKEHHE.
Meiio3. OOpa3oBaHU€ MOJTOBBIX KIETOK.

Omnno10TBOPEHHUE Y IBETKOBBIX PACTEHUIA.

CaMocTosiTe;IbHAsI pa60Ta 00yYAKIIMXCSI: BHITIOJTHCHUE IOMAITHHUX 3a/IaHUH 110 CXeMaM MHTO3a,
Meii03a; pelIeHre TECTOB Mo (opMaM pa3MHOKEHHSI; OHOJIOTHYECKOE Pa3MHOKEHHUE OPTraHU3MOB.

Tema 5.
HNuauBuayanbHoe
pa3BuTHe
OPraHU3MOB.

Conep:xxanue yueOHOro MaTepuaJa.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB ( OHTOTEHE3 ).

BrustHue ankoroisi, HHKOTHHA, HAPKOTHYECKHUX BEIIECTB HA Pa3BUTHE 3apO/IbIIIa YeIOBEKA.
KonTpoJsbHas pa6ora 1o pazaeny «PasMHOKEHHE U Pa3BUTHE OPTaHU3MOBY.

CaMocTosiTe1bHasi paGoTa 00y4alOImMXCs: BHIIIOTHEHUE IOMALTHUX 3a/IaHUH 10 dTarnam
OHTOTEHE3a, MPSIMOE U HEeTIPSIMOE Pa3BUTHUE; BIUSHUE (DAKTOPOB Cpellbl HA PAa3BUTHE 3apOIbIIIA
(moxroroBka pedepaTos ).

Pazpea 3.

OCHOBBI FreHeTHKH M CeJIeKIUN.

26
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Tema 6.
I'enernka.

Conep:xanue yueOHOro MaTepuaJa.
3aKOHOMEPHOCTH HACJIeI0BaHUs IPU3HAKOB, BhIABIECHHBIE . Menaenem.

MonorudpuaHoe cKpeluBaiyue. 3aKOH JOMUHUPOBaHUS. 3aKOH PACLIEIUICHUS.

AHanuzupyroliee CKpeluBaHue.

Jurubpuanoe ckpemuBanue. 3-it 3akon Menaens.

OcHoBHbIE (OPMBI UBMEHYMBOCTH. MoaubUKAIIMOHHAS] ©3MEHYUBOCTb.
I'enoTHNIMUECKass U3MEHUYUBOCTh. MyTanuu.

IpakTnyeckne padoThbl.

Pemenne remeTnyeckux 3agad.

N3MeHUYHUBOCTh, TOCTPOCHUE BAPUAIITMOHHOTO PsiJia U KPUBOM.

CamocTosiTeJIbHAS paGOTa OﬁyanOHII/IXCﬂ: PCUHICHUC I'CHCTHUYCCKUX 3a/[ay.

10

Tema 7.
Cenexnusd.

Coaep:xxanue yueOHOro MaTepuasa.
3amaun ¥ METO/IbI CEJICKIIUH.

Yuenne H.W .BaBunoBa 0 eHTpax MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUM.

CenekIust paCTeHUI U )KUBOTHBIX.

HckyccTBenHblit o100p. ['nbpuanzanus. [lonumionus.
JlocTr>KeHNsI COBPEMEHHON CEIEKIIHH.

Cenexuus MUKpOOPraHU3MOB, €€ 3HAUCHUE.

I'eHHas M KIETOYHASI HHKEHEPUS, €€ JJOCTUKEHUS U NTEPCIIEKTHUBBI.
KonTpoJubHnasi padora 1o paszaeny «l'€HeTUKa U CEIEKIH.

CamocrosiTeqbHasi paﬁoTa oﬁyqamumxcsl: BBINIOJIHEHHME JIOMAIIIHUX 3aJaHUi 10 MeTOdaM

CCIICKIIUHU; PCIICHHUEC TCCTOB IO CCJICKIINN paCTeHI/Iﬁ " )KUBOTHBIX.

10

Pa3nen 4.

IBOJIOLMOHHOE YUEHHE.

12

Tema 8.
IBOJTIOLIMOHHOE
Y4eHue.

Conep:xxaHue yueOHOro MaTepuaja.

Bo3HukHOBEHHE M pa3BUTHE YBOJIOLMOHHBIX MTPEACTABICHHUMN.
Bun. Kpurepun Buaa. [onymnsnun.

M3MeHYMBOCTD B HBOJIOLIMOHHOM IPOILIECCE.

boprba 3a cymecTBoBaHueE.
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[Tprcnoco0aeHHOCT — Pe3yabTaT IEHCTBUS IBOJIOLIUU.
Bunoo6pazosanue. [Iporpecc u perpecc B 3BOJIONUH.
IIpakTuyeckasi pabora.

[Tprcnoco0aeHHOCTh OPraHU3MOB K cpejie 0OUTaHusI.
KountpoabHnas padora no remMme «IBOJIOLMOHHOE YUYECHUEY.

CamocrosiTe1bHast padoTa 00y4YarOmMXCcs:
BBITNIOJTHEHHE JOMAIITHUX 3aJlaHuM 10 pa3aeny
HBOJIIOIIMOHHBIE TIPE/ICTABICHUS, KPUTEPUH BHIA,
U3MEHYUBOCTb, (HOPMBI OOPHOBI 32 CYIIECTBOBAHUE;
pelIeHne TECTOB Ha MPOTPECC U perpecc B
SBOJTIOIHH.

Pa3pea 5.

Hcropusi pa3zBuTHs KU3HM Ha 3emuie.

Tema 9.
Bo3nuknoBenue
JKM3HHU Ha 3emuie.

Conep:xxanue yueOHOro MaTepuaJa.
Teopuu 0 IPOUCXOKICHUH KU3HU HA 3eMIIe.
COBpCMeHHBIG B3rJs1Abl O BOBHUKHOBCHUH KU3HU.

CamocrosiTeibHAs padoTa 00y4alOMIMXCS: [TOATOTOBKA BBHICTYIIEHUH 110 pa3IMYHBIM TEOPUIM
BO3HUKHOBEHUS JKU3HU Ha 3eMIIe.

Tema 10.
AHTpONOrexHes.

Conep:xxanue yueOHOro MaTepuaJa.

JlokazaTenbcTBa MPOUCXOKACHUS YEIIOBEKa OT KUBOTHBIX.

OCHOBHBIE ITaITBI YBOJIOIIH YEIIOBEKA.

YenoBeueckue pachl.

KontpoabsHasi padora 1o pasneny «Vcropust pa3BUTHS )KU3HHA Ha 3eMIIe.

CamocrosiTeabHast paﬁoTa oﬁyqaloumxcm MMOATOTOBKA NOKJIAA0B O MPOUCXOXKIACHUHN YCJIIOBCKA,
YCJIOBCYCCKUC paChl.

Pa3pea 6.

OCHOBBI DKOJIOTHH.

13

Tema 11.
IKOCHUCTEMBI.

Conep:xxanue yueOHOro MaTepuaja.
[Tpenmert 3xonoruu. JKonoruueckue GakTopehl.
DKOJOTHYECKUE CUCTEMBI.
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[TuieBbie CBSA3M B 3KOCUCTEMAX. 8
MeXBUI0BBIC B3aMMOOTHOIICHUS B 9KOCUCTEMaX ( KOHKYPEHIUS, CHMOMO03, XUIIIHUYECTBO,
[apa3sUTU3M).
HckyccTBeHHBIE cO00MIEeCTBA ( arpOIKOCUCTEMBI).
CaMocTosiTeIbHAsI paGoTa 00y4aKOIIMXCS: TOATOTOBKA JIOKJIAZIOB, pe)epaToB MO TEMaM:
«DKocucTeMbl», «ITuieBbie CBA3MY», «MEKBHIOBbIC B3AUMOOTHOILICHHS, K ATPOIICHO3bI.
6
Tema 12. Coaep:xanue yueOHOro MaTepuaJa.
Buocdepa. buocdepa — rmobanbHas skocucrema. Yuenue B.W. Bepranckoro o 6uocdepe. 3
W3menenus B 6uocdepe. [TocnencTBus nesTeILHOCTH YEIOBEKa B OKPYKAIOIICH cpee.
CaMocTosiTeIbHAsI pa0oTa 00y4aIOIMXCsI: COCTABICHUE JIOKJIAI0B BBICTYIUICHHH 110 Orocdepe.
5
JK3ameH mno pasneny buosorus 64.

VYpoBHU OCBOEHUSI y4eOHOTIO MaTepuana:

1. — 0o3HaKOMUTEINBHBIN (y3HaABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKIIMHU UJIH M10Jl PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOTHEHHE JICATEIIEHOCTH, pEIIeHHe TPOOJIEMHBIX 3a71a4)
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3. YCJIOBUA PEAJIM3ALMUA ITPOI' PAMMBI ICHUITJIMHBI
3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTEepPHAJIbHO-TEXHUYECKOMY

o0ecreyeHNIO

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Halu4us ydeOHOro kabuHeTra
buosiorus

O6opynoBanue y4dyeOHOro KaOWHETa: MHMKPOCKOI IKoJbHbIM 2[1-3M, Habop

OpPENnapaToB Mo OOIIEN TMCTOJOTHH, MarHUTHas Moaeiab «CruHTe3 Oelikay, vaeOHbIE
TAOJIHIIEL.

TexHnueckme cpeactBa obyyeHuna: CD ROM aunckm «Ypoku buonornmn Kupuana u

Medoaua» - «Obwaa 6buonorua» 10-11 Knacchbl.

NHTepHeT pecypchi:

Cepust MynbTMMEONNHBIX YPOKOB 1 MaTepuarnbl 13 «EgmHon konnekumm LindpoBbix
O6pasoBaTtenbHbIx PecypcoB» (Habop LMdpoBbIX pecypcoB K y4ebHukam nuHum NoHomapeBom
W.H.) (http://school-collection.edu.ru/).

1. http://www.prosv.ru/ebooks/Dimwic_Biologia_10-11Kkl/1.html
2. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogOopka unrepHer-
MaTepHaJoB Ul yYUTeeH OMOJIOTHU TI0 Pa3HBIM OMOJIOTHYECKUM TUCIIATUTHHAM.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
Hepeqeﬂb PEKOMEHAYEMbIX y‘leﬁl—[I)IX H3}Ia]—[ﬂﬁ, I/IHTepHeT-pecypcon, }IOHOJIHHTeJ’[LHOﬁ

JINTEPATYpPhI
1 pazgea XUMMUS

JJISA TIPEINIOJABATEJIA

1. Tab6puensn, Oner CepreeBud. Xumusi: 11 kiacc: mpo@uIbHBINA YPOBEHb: YUYCOHUK ISt
o0meo6pas. yuapexnaenuit/O. C. I'adbpuensy, I. I'.JIsicoBa.-M.: Ipoda, 2017r.

2. Tabpumensn, Oner CepreeBud. OOmas xumus. 11 kiacc: mpoUITBHBIA YPOBEHb: YUeOHUK
1utst obmeoOpazosat. yupexaenuit/O. C. I'abpuensa, U. I'. Octpoymos.-M.: OJIMA-
VYueonuk: OJIMA Menua ['pynm,2017..

3. Tabpuensn, Oner CepreeBuu. Xumus. 10 kiacc: 6a30BbIif ypOBeHb YUeOHUK It 0011e00pa3s.
yapexa./O. C. INabpuensia.-5-¢ uz., crepeorun.-M.:{poda,2017.

4. 10.A.Jle6enes,l . H.®@aneeB Xumusa 3agaunuk C.»HOpaii»

JJIA YUAHIUXCS:
OcHoBHAaA

1. Epoxun FO.M. Xumus.13-uznanue — M., Axanemus,2017;


http://school-collection.edu.ru/
http://www.prosv.ru/ebooks/Dimwic_Biologia_10–11kl/1.html
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2. Tabpuensn, Oner CepreeBuy. Xumus: 11 kimace: npouIbHBINA ypOBEHb: y4eOHUK IS
o6meo6pas. yupexaenuii/O. C. I'abpuensn, I'. I".JIbicoBa.-M.: [poda, 2017r.
3. 'abpuensiH, Oner CepreeBuy. O6mas xumus. 11 kaace: npoQuIbHBINA YPOBEHb: YUEOHHK IS
obmeobpazosar. yupexaenuid/O. C. I'abpuensn, U. I'. Octpoymo.-M.: OJIMA-Y4eOHuUK:
OJIMA Meaua I'pynn,2017..
4.I"'abpuensia, Oner CepreeBud. Xumus. 10 kimacc: 6a30BbIi ypOBEHb YUCOHUK JJIS
obmeo6pas. yuapexn./O. C. 'abpuensH.-5-¢ uz., crepeorun.-M.:Ipoda,2017

JlonojiHuTEbHAS

1.

LN

N OA

9.

Ananutruueckas xumus. @uznyeckue U PU3NKo-XuMU4Yeckue Metosl ananuza./ [lox
pea. O.M.Ilerpyxuna. M.; 2009

AxmeroB H.C. O0mias u Heopranudeckas xumus. M.; 2009

buonornueckas xumus./pen.tO.b.@umunmnosnya,H.M.KoBanesckas,['.A.CeBacTbsHOBOU
.M.; 2009

buoxumust./ITox penaknueii B.I'.Ilep6akosa.CII6.; 2009

Bonbxun B.B. O6mas xumus. U30pannsie rnasel. CI16, M, Kpacnonap.; 2010
Bonbsxun B.B. O6mas xumus. OcuoBuoit kypc. CI16, M, Kpacuonap.; 2010

['enspman M.U., FOctparoB B.I1. Xumus. CI16, M, Kpacunonap.; 2011

I'munka H.JI. O6masa xumusa. M.; 2009

Unnonutos E.I'., ApremoB A.B., barpakos B.B. ®usnueckas xumus. M.; 2009

10. KopxykoB H.T'. O61ua;1 1 HeopraHuyeckas xumus. M.; 2009
11. Cemuuxkos lO./1. BeicokoMOIEKyIIpHbIE COETUHEHUSI. M ; 2010
12. IuroBuu U.K. Kypc ananutuueckoit xumuu. M.; 2010

2 paznena buosiorus

VI ITPEITIOJJABATEJIA

5.

["abpuensH, Oner CepreeBud. Xumus: 11 knacc: npo@uiibHbIN ypoBEHb: yUeOHUK IS
o0mreo6pas. yupexnenuit/O. C. I'abpuenss, I'. I'.JIsicoBa.-M.: Ipoda, 2017.

6. T'adbpuensn, Oner CepreeBud. OOmmas xumust. 11 kimace: mpoUIIbHBINA yPOBEHB: y4eOHUK
i obmmeoOpasosar. yupexxaenuit/O. C. I'abpuensn, U. I'. Octpoymos.-M.: OJIMA-
VYyeOnuk: OJIMA Menuna I'pyn,2017.

7. T'abpuensHn, Oner CepreeBuu. Xumus. 10 kimacc: 6a30BbIil ypoBeHb yUeOHUK IS
obmeobpas. yupexna./O. C. ['abpuensn.-5-e uzn., crepeotur.-M.:lpoda,2011.

JJIS1 YHALIUXCA:
OcHoBHas

2. Epoxun FO.M. Xumus.13-uznanue — M., Axagemus,2017,

8. T'abpuensn, Oner CepreeBuu. Xumus: 11 knacc: npoduabHbIN ypoBeHb: yUeOHUK IS
obmeo6pas. yupexaenuit/O. C. I'abpuensn, I'. I'.JIpicoBa.-M.: [Ipoda, 2017.

9. Tabpuensn, Oner CepreeBud. OOmmas xumus. 11 kimacc: npouIbHbIA ypOBEHb: yueOHUK
11st obmeoOpazosar. yupexaeauit/O. C. ['abpuensn, U. I'. Octpoymos.-M.: OJIMA-
VYuebnuk: OJIMA Menua I'pynm,2017.

3. T'abpuensu, Oner CepreeBud. Xumus. 10 kiacc: 6a30BbIi ypOBEHb YUCOHHK IS

o6meo6pas. yapexn./O. C. 'abpuensH.-5-e uza., crepeorur.-M.:Ipoda,2009
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5.

JlonosiHuTEAbHAS

13. Amnanutuueckas xumus. Puzndeckue u GU3NKO-XxuMUUIeckrue MeToabl ananuza./ [lox
pea. O.M.Ilerpyxuna. M.; 2009

14. AxmetoB H.C. Ob6mas u Heopranuueckast xumus. M.; 2009

15. buonoruueckas xumus./pen.tO.b.Oununmnosnya,H. M. Koanesckas,I'.A.CeBacTbsHOBOI
.M.; 2009

16. buoxumus./Ilox penakueii B.I.Illep6axosa.CII6.; 2003

17. Bonbxun B.B. O6mas xumus. M36pannsie rinassl. CI16, M, Kpacunomap.; 2010

18. Bonpxun B.B. O6mas xumus. OcaoBuoii kypc. CI16, M, Kpacunomap.; 2010

19. T'enppman M.U., FOctparos B.I1. Xumus. CI16, M, Kpacnonap.; 2011

20. I'muaka H.JI. O6mas xumusa. M.; 2009

21. UmmonwuroB E.I'., ApremoB A.B., barpakos B.B. ®usnueckas xumusi. M.; 2009
22. KopxykoB H.I'. Obmiast u Heopranndeckass xumusi. M.; 2009

23. Cemuukos 1O.]1. Beicokomonekynspabie coenuaenus. M.; 2010

24. lluroBuy UK. Kypc ananutuueckoit xumuu. M.; 2011.

4. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHUA JUCHTUITJIMHBI
KoHnTpone 1 oneHKa Pe3yJbTATOB OCBOCHHUSI AUCHMILIMHBI OCYHIECTBJSIETCS NpenoaBarTejieM B
npouecce NMPoBeJAeHUs] MPAKTHYECKUX 3aHATHI U J1a00paTOpHBIX padoT, TECTHPOBAHMA, a TaKkKe
BBINOJTHEHHUS 00y4al0IIMMUCS HHIUBUAYAJIBHBIX 3aJaHUI, IPOEKTOB, HCCIeI0BAHNM.

Pe3yabTarhl 00yueHus DopMBI U METObI KOHTPOJIS U

(OCBOCHHBIe YMeHMs, YCBOCHHBIC 3HaHI/lﬂ) OLEHKH pE3yIbTATOB 06y‘-l€HPIH

B pesymvmame oceoenus yyebnou Oucyuniumvl «Xumuay | Tekyuwuii Konmpoas 6 gopme:

obyyaowuiics 00NCEH YMemby !
v’ camocmosmenshbix pabom,

*  Hazvleamb. U3VUEHHble Geujecmea No MPUBUATLHOU UTU v’ nabopamophuix u
npakmuyeckux pabom,

v memamuueckux mecmos;

v Xumuueckux OUKmanmos;

v KOHMPONHBIX pabom no memam
YUeOHOU OUCYUNTUHDL.

MeANCOYHAPOOHOU HOMEHKAAMYPe;

* onpedenimv: 8ANeHMHOCHIb U CIENeHb OKUCLEHUSL XUMUYECKUX
97IeMEeHMO8, MUN XUMUYECKOU C83U 8 COeOUHEHUSX, 3aps0 UOHA,
xapaxmep cpedvl 6 BOOHbIX PACMBOPAX HEOPSAHUYECKUX U
Opeanuyeckux CoeoOuHeHull, OKUCIUMenb U B0CCMAHOBUMEND,
NPUHAOTIEHCHOCHb BEUeC8 K PA3HLIM KIACCaM HeOpeanudeckux | marndajuibHas CHCTEMa  OICHKH

U Op2aHUYeCKUX COeOUHeHUl, 3HaHUHN
*  Xapaxmepuzoeamv: NeMEHMbl MAIbIX NEpUuodo8 Nno UX | MACbMEHHBIN (pOHTANbHBIH
nonoxcenuto 6 Ilepuoduueckoti cucmeme J{.U. Mendeneesa; | xontponn (TecTHpoBaHUe

061141/{6 Xumuyeckue ceouUcmed Memajiios, HemMemasllog, OCHOBHbIX | OTKPBITOTO M 3aKpBITOTO TI/IHOB)’
KJldCCO6 HeOpecaAHUYECKUX U OPCAHUYECKUX COe()UHeHMﬁ,' cmpoeHue YCTHBIﬁ I/IH,[[I/IBI/I[[ya_]]LHLIf/'I
U Xumuweckue  ceolucmea U3YHUEHHbIX  HEOpcAHUYECKUX U
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opeanuyeckux coeOuHeHull,

*  00BACHAMb: 3ABUCUMOCHIb CEOUICE 8eUecms Om Ux cocmasd
U cmpoenusl, NPUPoOy XUMUUECKOU C653U (UOHHOU KOBANEHMHOL,
8000pPOOHOIL), cKkopocmu
XUMUYECKOU PeaKkyuul U NOJIONCEHUE XUMUYECKO20 PABHOBECUs. OM

Memaniuyeckonu u 3A6UCUMOCNTb

PA3IUUHBIX (PAKMOPO8;

*  BBINONHAMb XUMUUECKUL IKcnepumerm. no pacno3Hasaruro
BANCHEULUUX HeopeaHUuvYeCKux u opcanu4ecKux coeduHeHuﬁ;

*  NpPoBOOUMb.  CAMOCMOAMENbHYII XUMUYeckoll
uHgopmayuu ¢ UCNONL308AHUEM  PAZTUUHBIX
(HAYUHO-NONYNAPHLIX  U30AHUL, KOMHIBIOMEPHLIX 043 OaHHbIX,
pecypcos

mexHonocuu

nouck
UCTNOYHUKO8
Unmepuema),

ucnojib3oeantv KomMnoslomepHbsvle

obpabomku u  nepeoauu  XUMUYECKOU

ungopmayuu u ee npeocmagieHusl 8 pasiudHbIX Popmax;

ons

® ceAs3vleantv. l/l3y’-l€HHblﬁ mamepuan co ceoell

npogeccuonanbHoll 0esimenbHOCMbIO;

s pewiams: pacyemmuvie 3a0a4i NO XUMUHECKUM DOpMYIam u
VPAGHEHUAM;

ucnoib3oeanto npuo6pemeHHble 3HAHUA u YMeHUs 8

NPaKmu4eckol 0essmenbHOCHU U NOBCEOHEBHOU JHCUHU!

* 01 OOBACHEHUs XUMUHECKUX S6AeHUU, NPOUCX00AUUX 8

npupooe, OblMy U HA NPOU3BOOCMEE;

° onpedeﬂeuuﬂ BO3MOINCHOCMU npomexKanus XUMUYECKUX

npeepameHmZ 6 PA3IUYHBIX YCNOBUAX U OYEHKU UX nomedcmeuﬁ;
® JKoJo2u4ecKu cpamomHoco noseoeHuUs 8 OprOfCCl}OLblelz cpede;

® OYEHKU 6IUAHUA XUMUHYECKO20 3acpPA3HEHRUs Oprgfcaromeﬁ
cpeabz Ha opeanusm 4eioseka u 0pyzue AHCUBbBLE OP2AHU3IMDBL,

*  Hezonacro2o 06pameHuﬂ c copwdumu U  MOKCUYHbIMU

sewecmeamu U 1a60pamopuvim 060py0osaHuem;

*  NPUSOMOGAEHUS PACMBOPO8 3A0AHHOU KOHYEHMPAyuu 6 Oblmy
U Ha npouszeoocmee;

® Kpumuqecmﬁ OYEHKU docmoeepHocmu XUMUUECKOU

qubopMauuu, nocmynaiomeﬁ U3 pasnvlx UCMO4YHUKOB.

0CB0eHUsL  YYEOHOU  OUCYUNTUHBL  «XUMUY

00VHaArOWUIICSA OONINCEH 3HAMD.

B pesynomame

*  gadcHeluue XUMU4eCKue NOHIMUsL: eeujecmaeo, XUMUYECKULL

ajlemenm, amom, MOJAeKya, OnmHocumeslbHovle anmomHas Uu

KOHTPOJIb.
MACHMEHHBIN (bpoHTaNbHBIN
KOHTPOJITb (TecTupoBanue

OTKPBITOTO ¥ 3aKPHITOTO THITOB)

NMUCHbMEHHBIN (hpOHTATBHEII

KOHTPOJIb (TeCTI/IpOBaHI/Ie

OTKPBITOT'O M 3aKPLITOI'O TI/IHOB),

YCTHBIN WHJVBUTyJIbHBIN
KOHTPOJIb.

MPaKTUYECKUN (hpOHTAITBHBIH
KOHTPOIb, YCTHBIN

WHIWBHTy ATbHBIA KOHTPOITH.

YCTHBIN WHJIMBUAYaJbHbBIN

KOHTPOJIb
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MOJEKYIIPDHAA MACCbl, UOH, ANIOMPONUs, U30NI0ONbl, XUMUYECKAA

C643b, INEeKmMpoompuyamelbHoCnlb, 6AJl1€HMHOCNb, CNIENEHb

OKUCJIEHUAL, MOJlb, MOJIAIpHAA maccea, MO]l}lprllZ obvem

2(13006p(13Hblx seujecms, seujecmea MOJIEKYIIAIPHOCO u

HEMONEKYIAPHO20 ~ CMPOEHUs,  pPACMBOpPbl,  INIEKMPOIUm  u
HedNIeKmpoaum, 1eKmpOoIUMUYecKas OUCCoyuayus, OKUCIUMens
U 680CCMAHOBUMENb, OKUCIEHUE U B0CCMAHOBAEHUE, MEeNI080U
ahpexm peaxyuu, CKOPOCMb XUMUYECKOU peakyuu, Kamanus,
Xumu4eckoe pasHosecue, yeiepoOHblll cKelem, (YHKYUOHATbHAA

cpynna, uU3oOMepust, COMoa0cusl,

*  OCHOBHblE 3AKOHLI XUMUU. COXPAHEHUS MACCbl Beluiecms,
nocmoaucmea cocmasa eewecms, Illepuoouueckuii 3axon J].U.

Menoeneesa,

® OCHOBHblE meopuu xumuu, Xumuyecxou C643U,
3Jzel<mp0ﬂumzmec1<0ﬁ ()MCCOL;M(JL;ML{, CmMpO€eHUsl Opcanu4deckKux u

HeopeaHuveCcKux CO€()MH€HZ/IZZ,'

*  GaICHeUWUe Beuecmea U MAmMepuaIbl: GadNCHeluIUe Memaibl
U Cnuasvl, CEpHAsl, CONSAHAS, A30MHASL U VKCYCHAS KUCIOMDbL,
01a20p00HbIe 2a3bl, 8000pPO0, KUCIOPOO, 2dNI02eHbl, UWeN0UHble
Memannvl, OCHOGHbIE, KUCIOMHblE U AMBOmMepHble OKCUOLL U
2UOPOKCUObL, WeNOUU, YeKUCTbIL U YeApPHBIL 2a3bl, CEPHUCbLIL
2a3, AaMMUAK, 600d, NPUPOOHBIIL 2a3, MEmAH, SMAaH, SMUJeH,
Xa0pud Hampus, KapOoHam u euopoKapOoHam

Hampus, Kapoonam u ¢hoccham Kanvyus, OEH30], MEMAHON U

ayemuieH,

IMAaHol, CJHOIHCHbLIE Sd)upbl, HCUpbL, Mmblia, MOHOCClxapuabl

(emoxo3a), oucaxapuowvl (caxaposa), noaucaxapuodwvl (Kpaxmai u
Yenon03a), aHuIuH, AMUHOKUCIOMbL, OENKU, UCKYCCMBEHHble U
cunmemuyeckue 8010KHA, KAYYyKU, N1acmMmaccol;

Yuamuiics 1oJKeH 3HaTh:

*ocnoenvle nonoscenun OUONOTHUECKUX TEOpHH (KJIeTOYHas,
sBommortnoHHas reopust U.J[apsuna); yuenne B.M.Bepranckoro o
ouocdepe;

*cyuHocmo 3AKOHO06 I".'Mennens, 3aKOHOMEpPHOCTEN
H3MEHYUBOCTH;

*cmpoenue OuonocuueckKux O00veKmos: KICTKW; TEHOB U
XPOMOCOM; BHJIa 1 SKOCUCTEM (CTPYKTYPa);

*cywiHoCmb ~ OuonocUUeCKUX ~— NpPOueccos:  Pa3MHOXKEHUE,
OIUIOJIOTBOPEHUE, NIEHCTBUE HCKYCCTBEHHOTO M E€CTECTBEHHOTO
orbopa, (opMUpOBAaHHE MPUCIOCOOJCHHOCTH, OOpa3oBaHHUE

nATHOAJUTbHAs ~ CHUCTeMa  OLEHKH
3HaHUHN

MACHMEHHBIN (GpOHTANBHBIN
KOHTPOIIb (TecTupoBaHHe

OTKPBITOT'O W 3aKPLITOI'O TI/IHOB),

YCTHBIN WHJWBHTyJIbHBIN
KOHTPOJIb.

MUCHbMEHHBIN (pOHTAIIbHBIH
KOHTPOJIb (TecTupoBaHHe

OTKPBITOI'O U 3aKPBITOr'O TI/IHOB)
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BHJIOB, KPYTOBOPOT BCHIECTB M MPEBPAICHUS DJHEPTUU B
JKOCHCTEeMax U ouocdepe;

*6K1A0 6bIOAIWUXCA YUEHBIX B DPA3BUTHE OWOIOTHYECKON
HayKH;

*6140.7102”'!801()710 MEPMUHONIO02UI0 N CUMBOJIUKY,

Yyammuiicst TOJDKEH YMETh:

*00vaAcHamy: ponb OWoNOrMM B (OPMHUPOBAHHUHM HAYYHOT'O
MHUPOBO33PEHHUS; BKJIaJ OMOJOTMUECKUX TEOpUH B (OPMUpPOBaHHE
COBPEMEHHON €CTECTBEHHOHAyYHOM KapTHUHBI MHpa; €IUHCTBO
XKHUBOM M HEXKHUBOH MNPHPOIBI, POACTBO XHUBBIX OPraHU3MOB;
OTpHULATEIIbHOE BJIMSHHUE AJKOrOJsl, HUKOTHHA, HAPKOTHYECKHX
BEIIECTB Ha Pa3BUTHE 3apoJIblllIa YEeJIOBEeKa; BIMSIHUE MyTareHOB
Ha OpPraHu3M YeJIOBEKa, SKOJIOTHUECKUX (PaKTOPOB Ha OPTaHU3MBbI;
B3aMMOCBSI3M OPraHU3MOB M OKpY’KaloUlel cpeapl; MpUYHHBI
3BOJIIOLIMM, H3MEHAEMOCTH  BHJIOB,

HapylIeHUNH  pa3BUTHUA

OpraHU3MOB, HaCJICICTBEHHBIX 3a00JIeBaHUH, MyTalui,
yCTOI\/'I‘II/IBOCTI/I 1 CMCHBI 3KOCUCTEM, HCO6XOI[I/IMOCTI/I COXpaHCHI/IH

MHOT000pa3us BU/IOB;

*pewiams >neMEHTapHble OMOJIOIMYECKHe 3aJadyM; COCTaBIIATDH
3JIEMEHTAPHBIE CXEMbl CKPEIIMBAaHHUS M CXEMbI IIEPEHOCA BELIECTB
Y DHEPTUHU B IKOCHUCTEMaX (LIeTIH MTUTaHUs);

*onucwieams ocodeil BUA0B 110 MOPHOIOrHIECKOMY KPUTEPHIO;

*@bi61aMb TPUCIIOCOOJICHUST OPraHU3MOB K Cpene OOWTaHus,
WCTOYHUKM MYTareHoB B OKpy)Kamomed cpeae (KOCBEHHO),
AHTPOIIOI'CHHBIC UBMCHCHUA B OKOCUCTEMAX cBOeH MECTHOCTH,

*cpasnuseams: OGMONOTHYECKHE OOBEKTHI (Tea )KMBON M HEKUBOM
NOPUPOJBl N0 XHMHYECKOMY COCTaBy,

OpyTUX
arpo3KOCUCTEMBI CBOEII MECTHOCTH), TIPOIIECCHI (€CTECTBEHHBIN H

3apOAbIIIN YCJIOBCKa U

MJICKOITUTAIOIINX,  MPHUPOAHBIE  3KOCHCTEMBI U
HCKYCCTBEHHBII OTOOp, TOJOBOE M OECIoJioe pa3MHOXKEHHE) U

ACJIaTh BbIBOABI HA OCHOBEC CPAaBHCHUS,

*auaﬂusupoeamb " OLCHHUBATHL PA3JIMYHBIC T'MIIOTE3bl CYHIHOCTU

KHU3HU, TIPOUCXOXIACHUA IXKHU3HU U YCJIOBCKA, riao0aabHbIE
OKOJOTHUYCCKHUEC HpO6H€MBI U IIYyTH UX PCHICHUA, MOCICACTBUA

COOCTBEHHOM JIEATEIBHOCTH B OKPYKAOIIEH Cpefie;

*uzyuamov V3MEHCHHMS B DJKOCHCTEMaX Ha OWOJOTUYECKHX
MOJIEJISIX;

*

Haxooump WHPOPMAIMIO O OHOJOTHYECKUX OOBEKTaxX B

pa3IMYHBIX HMCTOYHHKAX (y4eOHBIX TEKCTax, CIpPAaBOYHHKAX,
HAyYHO-TIOMYJIAPHBIX M3/IaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax MHTepHETa) M KPUTHYECKHU €€ OI[CHUBATD;

MUCHbMEHHBIN (hpoHTATBHEII

KOHTPOJIb (TeCTI/IpOBaHI/Ie

OTKPBITOT'O M 3aKPLITOI'O TI/IHOB),

YCTHBIN WHJVBUTyJIbHBIN
KOHTPOITb.

MPaKTUYECKUI (dhpOHTATBHBII
KOHTPOIIb, YCTHBIN

WHAWBHTy aTbHBIA KOHTPOITH.

YCTHBIU WHIUBULYAJIbHBIN
KOHTPOJIb

MACHMEHHBIN (bpoHTANbHBIN
KOHTPOIIb,

YCTHBIN WHIUBUYaJbHBII
KOHTPOJIb.

YCTHBIN WHJIMBUAYAJIbHBIN
KOHTPOJIb

MPaKTHYECKUH (PPOHTATBHBIA U
WHAWBHUIyaJIbHBIA KOHTPOJIb

YCTHBII MHIUBUAYaJIbHBIA
KOHTPOJIb

MpaKkTU4YeCKuil GPOHTATIBHBIN U
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*Ucnonv3oeamy NPUOOPEMEHHble 3HAHUA U YMEHUA 6
NPAKMUYECKOU OeAmebHOCMU U NO6CEOHEBHOU HCUHU OIA:

*coOmogeHns Mep NPOPIIAKTHKH OTPABIIEHUH, BUPYCHBIX U
JIpyTUx 3a00JICBaHUM, CTPECCOB, BPEAHBIX NMPUBBIUCK (KYypeHUE,
QJIKOTOJIU3M, HApKOMAaHWs); MPaBWI TOBEICHHUS B TMPHPOTHON
cpene;

*OKa3aHWs TIEPBOM TOMOINM TIPU TPOCTYIHBIX H JAPYTHX
3a00JIeBaHUAX, OTPABJICHUY MMHUIIECBBIMUA IPOAYKTAMHU;

*OLEHKH OJTHUYECKHX aCIEKTOB HEKOTOPBIX HCCIEIOBAaHUNA B
obmactu  OMOTEXHONOTUH  (KIOHHPOBaHME, HMCKYCCTBEHHOE
OTLIOIOTBOPEHHE).

WHIUBUTYaJTbHBIN KOHTPOJb

MPAKTUYECKUNA U TUCbMEHHBII
(POHTANILHBIN U UHIUBUIYATbHBIN
KOHTPOJIb

MPAKTUYECKUNA U TUCbMEHHBII
(POHTAJILHBIN U UHIUBUIYATbHBIN
KOHTPOJIb

NpakTU4IeCKui GpOHTATIBHBIN U
WHAWBUIyAJIbHBIA KOHTPOJIb

CaMOKOHTPOJIb

CaMOKOHTPOJIb

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUITVIMHbI
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1 kalumuer - 67,2 M?,

15 yyeHrnuecKkux CTOJIOB,

30 y4EeHHUYECKUX CTYJIbEB,

1 mocka yueOHas,

1 BBITSKHOM 1IKad,

10 Tabnu,

1 xommbrOTED,

1 ITpunTep nazepHbl

1 BenTHIISITOD,

| mTaTuB 1EMOHCTPALIMOHHBIMH,
1 cTon AEMOHCTpallOHHBIH,
1 BopoHKa,

4 unuHApa,

| MarHuTHas TOCKa.

8. CIIMCOK JIMTEPATYPbI

JJIS1 ITPEIIOJABATEJIA

10. I'abpuensn, Oner CepreeBud. Xumusi: 11 kiacc: npoduiIbHBIA YpOBEHb: yUeOHUK IS
obmeobpa3. yupexaenuit/O. C. I'abpuensn, I'. I'.JIsicoa.-M.: Ipoda, 2017.

11. l'aGpuensn, Oner Cepreesuy. O6mas xumus. 11 kiacc: npoduiIbHbINA YpOBEHb: Y4EOHUK
i obmmeoOpasosar. yupexxaenuit/O. C. ['abpuensn, U. I'. Octpoymos.-M.: OJIMA-
VYyeOnuk: OJIMA Menua I'pyn,2017.

12. T'abpuensn, Oner CepreeBuu. Xumus. 10 kiacc: 6a30BbIi ypoBeHb yUEOHUK IS
o61eo6pas. yupexna./O. C. ['abpuensin.-5-e uza., crepeoturt.-M.:lpoda,2011.

IS YHALIUXCA:
OcHoBHAas

6. Epoxun FO.M. Xumus.13-uznanue — M., Axagemus,2017,

13. I'abpuensn, Oner CepreeBuu. Xumusi: 11 kiacc: npouiIbHbIN ypOBEHb: yUeOHUK ISt
obmeo6pas. yupexaenuit/O. C. 'abpuensn, I'. I'.JIpicoBa.-M.: [Ipoda, 2017.

14. T'abpuensn, Oner Cepreesuu. O6mas xumus. 11 kiace: npodMIbHBIA ypOBEHb: YIEOHUK
11st obmeoOpazosar. yupexaeauit/O. C. ['abpuensn, U. I'. Octpoymos.-M.: OJIMA-
VYueonux: OJIMA Menua I'pynm,2017.

7. Tabpuemnsn, Oner CepreeBud. Xumus. 10 kimacc: 6a30BbIi ypOBEHb YUSOHUK IS

obmeo6pas. yupexna./O. C. 'abpuens.-5-e uza., crepeoru.-M.:Ipoda,2009
8.
9.

JlonmostHUTEIbHAS

25. Anamutmdaeckas xumus. Ousnyueckne u GU3NKO-XUMHUYECKUE METOABI aHanu3a./ [lox
pea. O.M.Ilerpyxuna. M.; 2009
26. AxmetoB H.C. O6m1ast u Heopranudeckast xumus. M.; 2009
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27. buonornueckas xumus./pen.tO.b.@unmunmnosnya,H.1.KoBanesckas,I". A.CeBacTbsIHOBOM
.M.; 2009

28. buoxumus./Ilox penakuueii B.I".1llep6akosa.CII6.; 2003

29. Bonbxun B.B. O6mas xumus. M36pannsie rinasel. CI16, M, Kpacaogap.; 2010

30. Bonbxun B.B. O6mas xumus. OcHoBroit kype. CI16, M, Kpacuozap.; 2010

31. I'enbpman M.U., FOctpatos B.I1. Xumus. CI16, M, Kpacuoxap.; 2011

32. I'muuka H.JI. O6mas xumusg. M.; 2009

33. UnmonutoB E.I'., ApremoB A.B., batpakos B.B. ®usnyeckas xumus. M.; 2009
34. Kopxxykos H.I'. O6mas u Heopranudeckass xumusi. M.; 2009

35. Cemuukos FO.Jl. Beicokomounekyisipabie coenunenus. M.; 2010

36. [utosuu N.K. Kypc ananuruaeckoit xumun. M.; 2011.

4. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB
OCBOEHUS YYEEHOU JUCLIUTTJIMHBI
KoHTponp U oOlleHKa pe3yJbTaTOB OCBOCHUSI Y4eOHOI
AUCUMILUIMHBI OCYHIECTBJISIETCHl TpenojgaBareieM B
npouecce NpPOBeJeHUS MNPAKTUYECKUX 3aAHATHH ©
Ja0opaTopHbIX PpPadoT, TECTHPOBAHMS, a TaKKe
BbINOJIHEHUS  O0Yy4alOUIUMMCH  MHIAMBHIYAJbHBIX

3aJaHMil, IPOEKTOB, HCCJIeJ0BAHUIA.

Pe3ynbTtaTbl 06yyeHns dopmbl U MeTOoAbI KOHTPONA U OLLEHKM

(ocBOEHHbIE yMEHUSA, YCBOEHHbIE 3HaHUA) pesy/bTatoB 06yueHus

B pe3ynbmame oceoeHus y4ebHoli ducyunauHsl «Xumua» | Tekywuli KOHMpPons 8 popme:

obyyarowulics 00s1HEeH ymems:
v’ camocmosamernbHbix pabom;

® Ha3bl8aMb: U3YYEHHble Bew,ecmea Mo MmpusuasnbHoU v\ nabopamopHeix U MPAKMUYECKUX
pabom;

memamuyecKux mecmos;

XUMUYecKux OUKMAaHmMos;
KOHMposbHelx pabom no memam
yuebHoU ducyunauHei.

unu mexcOyHapoOHoli HOMeHKaamype;

4 OI'IpE()EﬂFImb.‘ 84s/1IEHMHOCMb U CMereHb OKUuCseHUA

INENEN

XUMUYECKUX 3/7eMeHmos, mun Xumu4eckol ceAsu 6
coeduHeHUsX, 3apA0 UOHA, xapakmep cpedbl 8 B800HbIX
pacmeopax Heop2aHUYeCcKUx U opeaHu4ecKux coeduHeHud,
oKUCAUMens U B8occmaHosumesns, MPUHAOAEHHOCMb
gewjecms K PO3HbIM  KAACCAM  HEOP2aHUYECKUX U
op2aHuUYecKux coeduHeHul;

* Xapakmepu3osams: 3aemMeHmMbl MasbiX nepuodos no
ux nonoxeHuro 6 [lepuoduueckoli cucmeme [.U.
MeHOeneesa; obwue xumu4yeckue ceolicmea mMemarnsnos,
Hememasnsa08, OCHOBHbLIX K/AGCCO8 HEop2aHU4YecKux u
Op2aHUYECKUX CcoeOuHeHUl, cmpoeHue U Xumu4ecKkue
ceolicmea U3y4eHHbIX Heop2aHUYeCKUX U Op2aHUYeCKUX
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coeduHeHul;

e 00bACHAMSb: 3a8UCUMOCMb c8olicme sewecms om uUx
cocmasa U cmpoeHusa, npupody xumuyeckol ceA3u
(uoHHoOU KosaneHmHol, memannu4veckol u 8000pO0HOL),
308UCUMOCMb  CKOPOCMU  XUMUYECKolU  peakyuu U
fosn0xeHue XUMUYEeCKo20 PasHOBeCUs Om pPa3auYHbIX
¢akmopos;

®  BbIMOMAHAMb xumuyecKkuli aKcnepumMmeHm: no
PACMO3HABAHUKD  8aXHeliux  Heop2aHU4yeckux U
opaaHuU4ecKux coeduHeHul;

® [1po8OOUMb: CAMOCMOAMEsbHbIU MOUCK XumMu4ecKol
UHOPMAyuU € UCNOAb308AHUEM PA3/UYHBIX UCMOYHUKO8
(Hay4Ho-nonynapHsiX  U30aHuUll, KOMMblomepHolx 643
OaHHbIX,  pecypcoe  WMHmMepHema),  UCN0/b308AMb
KoMrblomepHble  mexHonoz2uu 0aa obpabomku U
nepeodayu xumu4eckol uHgpopmayuu u ee npedcmassieHus
8 PA3/1UYHbIX hopmax;

e (cgA3bI8AMb:  U3yYeHHbIli mamepuasn co  ceoeli
npogheccuoHanbHoli desmesnbHOCMbio;

e pewams: pacyemHvie 3a0a4uU M0  XUMUYECKUM
hopMynam u ypasHeHUaM;

ucnonbL3o8ame npuobpemeHHsle 3HAHUA U YMEHUA 8
npakmuyeckol deamenbHOCMU U N08ceOHe8HOU HU3HU:

® 0718 00BACHEHUA XUMUYeCKUX AesaeHull, npoucxooaujux
8 npupode, bbIMy u Ha npouzeodcmse;

e onpedesieHUs B03MOXCHOCMU NMPOMEKAHUA XUMUYECKUX
npespawieHuli 8 pasauYHbIX YCA0BUAX U OUEHKU UX
nocneocmsuli;

® 3KO0s102UYECKU 2pAaMOMmMHo20 nosedeHus 8
oKpyxcaroweli cpede;

® OUEHKU 8/UAHUA XUMUY€eCKo20 302pA3HEeHUSA
OKpyxcaroujeli cpedbl Ha op2aHu3mM 4esnosexa u opyaue
Hugble 0p2aHU3MbI;

e 6e30MacHO20 0OPAWEHUS C 20POYUMU U MOKCUYHbIMU
sewecmsamu u 1a6opamopHeiMm obopydosaHuem;

* [IpU20MOB/EHUS PacmMeopos 3a0aHHOU KoOHUeHmpayuu
8 bbimy u Ha npouszeodcmee;

® Kpumu4ecKoll oueHku 0ocmosepHocmu xumudeckol
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UHdJOpMCIuUU, nocmynafomed U3 pasHbIX UCMO4YHUKOB8.

B pe3ynbmame oceoeHusl y4ebHol oucyunauHosl «Xumus»
obyuarowulica 00aMeH 3HOMb:

e gaHeliwue Xumu4eckue [OHAMUA:  8euwecmaso,
XumuyecKuli anemeHm, amom, MOseKyNa,
OMHoCcUMesnbHble AMOMHASA U MOJIEKYAAPHAA MACCb, UOH,
ansomponus, usomonsl, Xumuyeckas cesA3b,
a71eKMpoompuUyamen6HOCMs,  8A7AEHMHOCMb, CMereHb
OKUC/IeHUSA, MO/b, MOAAPHAS MACCA, MOAAPHLIL 0bbem
203006pasHbLIX sewecms, geulecmsa MoseKynapHo20 U
HeMOsEeKYAAPHO20 CMPOEHUS, pacmaeopsbl, 3AeKmpoaum u
Heasnekmpoaum,  34eKmpoaumuYeckas  Ouccoyuayus,
OKucAumMens U B8OCCMAHOBUMEsb,  OKUC/AeHue U
80CCMAHOB/IEHUE, mennosoli  agpghekm  peakyuu,
CKOPOCMb XUMUYeCKOU peakyuu, Kamanus, Xumuveckoe
pasHosecue, y2nepolHbill  ckenem, HYHKUUOHANbHAA
2pynna, u3omepus, 20MOos102UA;

® OCHOBHble  30KOHbI  XUMUU: COXPAHeHUs  Mdccbl
sewecms, nocmosHcmea cocmasa seujecms,
Mepuoduyeckuli 3akoH [.1. MeHdeneesa;

® OCHOBHble mMeopuu XUmMuu; Xxumuyeckol c8A3u,
anieKmponumu4yeckoli duccouyuayuu, cmpoeHus
Op2aHUYeCKUX U HeopaaHuUYecKux coeduHeHul;

e gaxcHeliwue sewecmsa U mamepuansi: eaxcHeliwiue
memannsl U Craae8el; CepHas, COAAHAA, A30MHAA U
YKCycHas  Kucaomel; 61a20podHble  2a3bl, 8000p00,
KUCM0pOoO, 2as02€eHbl, Wesno4Hble Memasnsbl; OCHOBHbIE,
KUCAOmMHble U amgomepHbie OKCUObl U 2UOPOKCUOWbI,
wesnoyu, yanexucnaolli u y2apHelli 2a3sbl, cepHUCmMbll 2a3,
amMMUuaK, 800a, NpupooHsbIli a3, MemaH, 3MaH, 3museH,
ayemuseH, xs10puod Hampus, KapboHam u
2udpokapboHam Hampus, KapboHam u gpocgham Kanvyus,
6eH30s1, MeEMAHOA U 3MAHO/, CAOHCHbIE 3GhUPLI, HUPBI,
Mbina, MOHOCAaxapuosl (entokosa), ducaxapudel
(caxapo3a), noaucaxapudel (Kpaxmana U Uesnnaa103a),
QHUAIUH, AMUHOKUCAOMbI, b6enKku, UCKyccmeeHHble U
CUHMemuYecKue 80/10KHQ, Kay4yKu, NaAacmmaccsl;

Tekywuli KOHMpone 8 hopme:

v’ camocmosamernbHbix pabom;

v\ 1060pamopHLIX U PAKMUYECKUX
pabom;

v\ memamuyeckux mecmos;

v\ xumuyeckux OUKMaHMos;

v\ KOHMposnbHbIx pabom o memam
yyebHol OucyunauHel.

Umoeossili KOHMpo-b 8 ¢opme

dughdhepeHUUPOBAHHO20 3a4ema.




