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PaGouas mporpamma pa3zpaboTaHa Ha OCHOBE TpeOOBaHM (eaepaTbHOTO
roCyapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oOmero o0pa3oBaHUS,
YTBEP>KIEHHOTO MpuKka3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deaepanuu
or 17.05.2012 Ne413 «OO yrBepk)AeHUH (PenepalbHOr0 TOCYJapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAApTa CPETHETO O0IIETo 00pa30BaHU» U MPUMEPHOH IPOTPaMMBI
o01mieo0pazoBareIbHON y4eOHOW JUCHUIUIMHBI «XUMHS» JJIs  MPO(EecCHOHATBHBIX
oOpazoBareNnbHbIX OpPTaHU3AIUH.

Opranuzanus-pa3padoTyuK: rocy/1apCTBEHHOE npodeccuoHanbHOe
obOpazoBarenbHOE yupexaenue Tynbckoit 00macT « TynbCKkuid KOJUIEAX CTPOUTENbCTBA U
oTpacieBbix TexHoJoruiy (nanee — ['TIOY TO « TKCuOTy).

Pazpabotunk: MuxeeBa Kcenus CepreeBHa, npenopasatens xumuu ['TIOY TO
«TKCuOT».

PaccmoTpena u omo0peHa Ha 3acelaHUM IMKIOBOM METOJUYECKON KOMHUCCUU
MaTeMaTUKU W €CTECTBEHHOHAYYHBIX NHUCIUIUINH, TPOTOKoJ No_ 5 ot «_21 »_ wroHs
2019 rona.
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1. IACHHOPT PABOYEM TPOT'PAMMBI YYEBHOM JUCIUIIJINHBI

1.1. Ob6aacTh NpUMeHEeHNs POTPAMMbI

Pabouas mporpamma o01€00pa3oBaTebHOW Y4€OHOW AUCUUIUIMHBL « XUMUS»
npeJHa3HaueHa s  M3yYeHUs XUMHUM B Ipelenax OCBOGHHUS  OCHOBHOM
npodeccroHaTbHONW 00pa30BaTEILHOM MPOTPAMMBI  CpeAHEro mpodhecCuoHATBHOTO
oOpa3oBanuss Ha 0a3e OCHOBHOro o0Omiero oOpa3oBaHUs MpPU TOJATOTOBKE
KBAJIM(PULIMPOBAHHBIX paboumX, ciryxammx 1o npogeccun 08.01.25 Mactep oTAenouHbIX
CTPOUTENILHBIX U IEKOPATUBHBIX padoT.

1.2.MecT0 AUCUMILJINHBI B CTPYKTYPe O0CHOBHOI1 PO ¢ecCHOHAIBLHOI 00pa3oBaTe/IbHOI
NMporpamMMmblI

VYyeOHas TUCTIUTIIIMHA « XUMUS SIBJIIETCS 4aCThI0 OCHOBHOM MPOQeCCHOHATLHOM
00pa3oBaTENLHOM MPOTPaAMMBI CPEIHEro PO (HeCCHOHATLHOTO 00pa30BaHMs, U3yJaeTCs B
00111e00pa30BaTEIHLHOM IMKJIC YUEOHOTO MJIaHA U OTHOCUTCS K OOIIUM JTUCITUTUTMHAM.

1.3. Heau wm 3aga4yu JUCUMIUIMHBI — TpPeOOBaHUSI K pe3yjbTaTaM OCBOEHHS
AUCUMILTHHBI

OcBoeHue cojepXaHusi Y4eOHOM JUCHMIUIMHBI «XUMHs», OOecreyuBaeT
JTOCTUKEHHE
CTYJIEHTaMH CJICAYIOIMUX Pe3yJbTATOB:
* TUYHOCH HBIX
— YyBCTBO T'OPJIOCTH M YBKEHUSI K UICTOPUHU U IOCTHKEHUSM OTEUECTBEHHO M XUMUY €CKOU
HAYKH{; XMMHYECKHU I'PaMOTHOE MOBEICHUE B PO(PECCHOHAIBLHOM AEATENbHOCTH U B OBITY
pu OOpaIlleHNH ¢ XUMUYIECKUMH BEIIECTBAMH, MaTepUaiaMu U MPOIECCAMU;
— TOTOBHOCTb K IPOIOJDKEHUIO 00pa30BaHMsl U MOBBIILICHUS KBATM(PUKAIMN B U30paHHON
npo¢eCCUOHANBHON NIEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETECHIIUM B 3TOM;
— YMEHHUE UCIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHON XUMUYECKONW HAYKH M XUMHUECKUX
TEXHOJIOTUH JJIs MOBBILIEHNUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS B BBIOpAHHOM
npo¢ecCUOHANBHOM J1eATENbHOCTH;
* MemanpeomemHboiIxX
— MCTI0JIb30BAaHKE PA3IMUHBIX BUAOB MMO3HABATEIHHOM NEATEIHHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX OTepanuil (MOCTaHOBKHU 3a7auH, (pOpMyIMpOBaHUs TUIIOTE3, aHATU3A
U CHHTE3a, CpaBHEHMs, OOOOUICHWS, CHUCTEMATU3allMd, BbIABICHUS MPUUYUHHO-
CJIEACTBEHHBIX CBs3€l, MOMCKA aHAIOTOB, (JOPMYIMPOBAHMS BHIBOJOB) JJISI PEIICHUS
MOCTABJICHHOM 3a7auM, NPUMEHEHHWE OCHOBHBIX METOJOB TMO3HaHMs (HAOMIOIEHNS,
HAYYHOTO SKCTIEPUMEHTA) ISl U3YUEHHUS Pa3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MIPOLECCOB, C KOTOPBIMHU BO3HUKAET HEOOXOAUMOCTh CTAIKUBATHCS B IPOPECCUOHATBHOM
chepe;
— HCMOJIb30BaHUE PA3JUUYHBIX UCTOUHHUKOB JIJISI MOJTYYCHHUS XUMHUYECKOW MH(pOpMaIHH,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb [UJISi JOCTHIKEHHUS XOPOIIMX pe3yJbTaToB B
npodeccuoHanbHOU chepe;
* HPEOMEem HbIX '
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— c(hopMHPOBAHHOCTH TIPEACTABJICHUI O MECTE XUMHUHU B COBPEMEHHOW HAyYHOW KapTHHE
MHUpa; MOHUMAHWE POJU XUMUU B (POPMHUPOBAHHHM KPYrozopa U (PyHKIHOHATBHOU
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS TPAKTUIECKUX 3a71a4;

— BJIQJICHUE OCHOBOIOJAraloIIMMHU XUMUYECKUMH TTOHATUSIMU, TEOPUSIMHU, 3aKOHAMU

M 3aKOHOMEPHOCTSAMH; YBEPEHHOE TOJb30BAHUE XUMHUYECKOW TEPMUHOJIOTUEN U
CHUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMU METOJIaMH HAYYHOTO TIO3HAHUS, UCTIOJIb3YEMBIMU B XUMUH:
HAOJIFOJICHUEM, ONHCAaHUEM, H3MEPEHUEM, SKCIEPUMEHTOM; yMEHHE 0O0padaThIBaTh,
OOBSICHATh PE3YNbTaThl TPOBEACHHBIX OMBITOB W JENaTh BBIBOJABI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHATHh METO bl TO3HAHWS MPHU PEIICHUHU MPAKTUUECKUX 3a/1a4;

— c(pOpMHUPOBAHHOCTh YMEHHMS J]aBaTh KOJIMUYECTBEHHBIE OIICHKU Y MPOU3BOIUTH PACUETHI
M0 XUMUYECKUM (HOpMYyJIaM U YPaBHEHUSIM;

— BIIQJICHHE TPaBWIAMU TEXHUKH O€30MaCHOCTH TPH HCIOJH30BAHUN XHUMHUYECKUX
BEIICCTB;

— Cc(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMU [0 OTHOIIEHUI0O K XUMHUYECKOU
uHpopMaImK, NoJIy4aeMoi U3 pa3HbIX UICTOYHUKOB.

1.4. KoJin4eCcTBO 4aCOB HA OCBOEHHUE MPOTPAMMBbI JUCIUTIIHHbBI

OO0t 00beM yueOHOM Harpy3ku - 156 gacos.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCHHUILINHBI
2.1. O0beM yueOHO M TUCIUIJINHBI U BUABI Y4e0HO padoThI

Buj yueOHol padoThl

Oo6vem uacos

O0si3aTeibHAs ayUTOPHAsI yueOHasA HArpy3Ka (Bcero) 156
B TOM YHCJIE:
1a0opaTOpHBIE 3aHATHS 10
MPAKTUYECKUE 3aHATUSA 4
KOHTPOJIbHBIE pabOTHI 6
Koncyabranumn 6

Urorosas arrecranus B Gopme muddepeHIIMpOBaHHOTO 3aueTa
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2.2. TemaTnuyecKkuii IVIaH U co/iep:KaHUE YIeOHO THCIUIINHBI

HanmeHnoBaHme Conepxanue yueOHOro MaTepuaJia, JadopaTopHbie U MpaKkTHYeCcKHe padoThI, OBLeM YCOR YpoBeHnb
pa3aejioB H TeM caMocTosiTeIbHasi padoTa 00y4arommXxcst OCBOCHUHA
1 2 3 4
Pa3nea 1.
OPI'AHUYECKASA 54
XUMUA
Tema 1.1. Conepsxkanue yaeOHOro Marepuasa
OcHOBHBIE IOHATHA 1 | BBenenue. Hayunsie MeTO/IbI TO3HAHUS BELIECTB U XUMUYECKUX sIBJICHUH. Pob
OpraHu4ecKol XUMHH H JKCIIEPUMEHTA U TEOPUM B XUMUH. MoienpoBaHe XUMUYECKUX Npoleccos. [IpaBuina
TeOopHsl CTPOEHHUSI TEXHUKU OE30I1aCHOCTH.
OpPraHu4ecKux Ipeamer oprannmvyeckoid xumuu. llpupoaHble, HWCKYCCTBEHHBIE U CHHTETUYECKUE
coeIMHEe HUi o | OPrAHHYCCKUC BCINECTBA. CpaBHEHME OPraHUYECKUX BEILECTB C HEOPTaHUYECKUMU. 2
BanentHOCTb. XMMUYECKOE CTPOEHUE KAK MOPSAINOK COEAUHEHUS aTOMOB B MOJIEKYJIBI 11O
BAJICHTHOCTH.
Teopusi crpoenusi opraHudyeckux coeaunennii A.M.BytiepoBa. OcHOBHBIC
3 | moJIO)KEHUs TEOPHUU XHUMHUYECKOro cTpoeHus. M3omepuss M u3oMepbl. XHUMHUUYECKUE 2
(hopMyYITBI ¥ MOJIENIA MOJIEKYJ B OPraHUYECKOW XUMUU 9
Kaaccudukaumsi opranmyeckux BemiecTB. Kiaccu@ukanus BelEcTB 1O CTPOEHUIO
4 | yriaepogHOro cKeleTa M HaJM4uio (DyHKIMOHAIBHBIX rpynn. ['omomorm u romosiorusi. 2
Hauana nomenxnarypsr IUPAC.
Knaccnpukanuss peakuuii B opraHmyeckod XumuM. Peakiiuu mnpucoeIuHEHUS
5 (rugpupoBaHus, TaJOT€HUPOBAHMS, TUAPOTAIOIEHUPOBAHUS, TuAparauuu). Peaknuu 1
OTLICTIJICHUS (AETUIPUPOBAHMS, JETHIPOraJIoTeHUPOBaHuUsA, Jeruaparanuu). Peakiuun
3aMelieHus. Peakuuu nsoMepuzanuu.
IIpoduabubie U NMpogeccHOHATBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHus. [loHsTue o
6 cyOcTpare u peareHTe. Peakiny OKMCIEHUS U BOCCTAHOBJIEHUSI OPraHMYECKUX BEIIECTB. 3
CpaBHeHue K1accu(PUKaUK COETMHEHUHN U KTacCU(PUKAUK PeaKrii B HEOPTaHMIECKOH
Y OPraHUYECKOU XUMHH.
JlaboparopHast pabora: «/3roToBieHHE MOJIEICH MOJIEKYJ OPraHUYECKUX BEIIECTB) 1
Tema 1.2. Coneprxanue yueOHOTo MaTepuaa
YriaeBoaopoabl U uX 1 AJIKaHbl. AJIKaHBl: TOMOJIOTMYECKHM psil, HW30MEpHUs M HOMEHKIATypa aJKaHOB. 12 1

NPUPOAHbIE UCTOYHUKH

XUMHYECKHE CBOWMCTBA aJIKaHOB (MeTaHa, BTaHa)Z TOpPCHHUEC, 3aMCIICHUC, PA3JIOKCHUC,
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neruapupoBaHue. [IpuMeHeHne aakaHOB Ha OCHOBE CBOMCTB.

AJNKeHbl. DTHWJIEH, €ro IMojJydeHue (IeTUIpUpPOBAHUEM OJTaHa, ACTOJUMepHU3allue
MOJIMATHIICHA). | 'OMOIOTHYSCKUH Psijl, ©30MEpHs, HOMCHKIIATypa aJIKEHOB. XUMHYCCKIE
2 | cBOMCTBa 3THJICHA: TOPEHHUE, KAYECTBEHHBIC Peakiuy (00eciBeunBaHuEe OPOMHOM BOIBI U
pacTBOpa mepMaHraHaTa Kajius), THApaTanus, noaumepusamus. [Ippumenenue stuiieHa Ha
OCHOBE CBOWCTB.

Juenbl u kayuyku. [loHsSTHE O JMeHaX Kak yIIEBOAOPOAaX C JBYMS IBONHBIMHU
cBs3siMu. CompspKeHHBIE TUEHBl. XUMHUYECKHE CBOMCTBAa OyraameHa-1,3 u Hm30mpeHa:
oOecriBeuMBaHWE OpOMHON BOJBI M TOJUMEpHU3AIMs B Kaydykd. HaTypanbHBIA 1
CUHTETHYECKHUE Kayuyyku. Pe3uHa.

Aaxkunbl. AneruneH. XUMHYECKHE CBOMCTBA alleTUJIEHA: TOpeHHe, O0O0eCIBEUHMBAHUE
4 | OpoMHOW BOXBI, MPUCOEAMHEHUE XIOpOBOAOpoAa M ruapaTauus. [lpumenenue
aleTUJICHA Ha OCHOBE CBOMCTB. MeXKIaccoBasi U30MEpUs C alIKaJUECHaAMHU.

Apenbl. benszon. Xumudeckue cBoiicTBa O€H30J71a: TOPEHHE, PEAKIUHM 3aMEIICHUS
5 | (ranorenupoBanue, HUTpoBaHue). [I[pumeHenne 6eH3071a HA OCHOBE CBOMCTB.

IIpupoaHble UCTOYHHKH YIJeBOAOPOAOB. [IpupoaHbIii Ta3: cocTaB, MPUMEHEHHE B
6 | kauecTBe TOILIMBA.
Hedre. CocraB u nepepabdotka Hedru. [leperonka nedgru. Hedrenpoaykrsr.

IIpopuabubie M npodeCcCHOHAIBLHO 3HAYUMMBIE JJIEMEHThI coaep:xkaHuda. [Ipasuio
B.B.MapkoBuukoBa. Kmaccudukanus u HazHaueHue KaydaykoB. Kiaccudukanus u
Ha3HaueHue pe3nH. BynkaHuzanus kayqyka.

[lonydyeHue areTwieHa NHUPOJIM30M METaHa U KapOMIHBIM criocoOoM. Peaxuus
noJMMepu3anuy BUHuIxiopuaa. [lomuBuHuIximopun u ero npuMenenue. Tpumepusanus
aleTuiIeHa B O€H3011.

7 | [lonstue 06 akcTpaknuu. BoccraHoBIeHWEe HUTPOOCH301a B aHUIIMH. [ OMOTOTHYECKAIA
psan apeHoB. Toxyon. HutpoBanue Tosyona. TpoTus.

OcHOBHBIE HaNPaBIICHUS MPOMBIITICHHON MTepepaboTKu TPUPOTHOTO Ta3a.

[lonytHblit HedTsIHOM Ta3, ero nepepadoTka.

[Ipomeccyl mpoOMBIITIEHHON TMepepaboTku Hedru: KpekuHr, pudopMuHr. OKTraHOBOE
4KCJI0 OEH3MHOB U LIE€TAaHOBOE YHMCIIO AU3EJIbHOTO TOIIMBA.

Kokcoxumuueckoe mpou3BOJICTBO U €0 MPOIYKIIHUS.

JlaboparopHas padora: «O3HaKOMIIEHUE C KOJJICKIMEH 00pas3ioB HE(TH U MTPOIYKTOB €e
nepepaboTku. O3HAKOMIICHHE C KOJUICKIIMEH KaydyKoB M oOpa3iamu U3JeIui U3 PE3UHBDY
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KonTtponpHas padora: YrieBoaopoasl U UX IPUPOAHBIE HCTOUHUKH

Tema 1.3.
Kucaopoacoaep:xxanme
opraHuveckKue
coe/IMHe HUS

Coneprxkanue yaeOHOTO MaTepuaia

Cnuprbl. [lomyueHue »3TaHOna OpOKEHHEM TIIOKO3bI M THApAaTalledl JTUIIEHA.
I'mapoxcunbpHas rpynmna kak (yHKOuOHaIbHasA. [loHSATHE O MpemenbHBIX OJHOATOMHBIX
cnuprax. XMMHUYECKHE CBOMCTBA 3TaHOJA: B3aMMOJCUCTBHE C HATpHUEM, 0Opa3oBaHUE
MPOCTHIX U CIIOKHBIX dPUPOB, OKUCIIEHUE B albAerul. [I[puMeHeHne sTaHolIa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEACTBUS U MIPEIYIPEKICHUE.

I'muuepuH Kak NpeAcTaBUTENlb MHOTOATOMHBIX cHUPTOB. KauecTBeHHas peakuusi Ha
MHOT'OQTOMHBIC CHI/IpTI)I. HpI/IMeHeHI/Ie FJIHIIGpI/IHa.

®enoj1. Pusnueckue U XMMUYECKHe CBOWCTBa (eHONA. B3anmMHOe BIMsSHUE aTOMOB B
MoJiekynne (eHoma: B3aMMOJCUCTBUE C THUAPOKCHIOM HATPUS U a30THOM KHCIOTOM.
[Tpumenenne deHoIa Ha OCHOBE CBOWCTB.

Anbaeruasl. Ilonstue 00 anpaernjgax. AnpaerujHas Ipynna Kak (yHKIHOHAJIbHAsL.
@opManbaeruyy W €ro CBONCTBA: OKUCIEHHE B COOTBETCTBYIOUIYKO KHCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYOUMM cnuptT. [lomyueHue anbIeruyioB OKUCICHHEM
COOTBETCTBYIOUMX ciupToB. [IpuMeneHue gopmabieruga Ha OCHOBE €r0 CBONCTB.

Kapo6onoBbie kucaorbl. [lorstue o kapOboHOBBIX KucioTax. KapOokcuiabHas rpymmna
Kak (yHKIMOHaNbHAs. ["'OMoIOrMYecKuil psa MpenesibHbIX OHOOCHOBHBIX KapOOHOBBIX
kucior. Ilonydyenne KkapOOHOBBIX KUCJIOT OKHMCIEHHEM albAETHA0B. XUMHUYECKHUE
CBOWCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C MUHEPAIBHBIMH KHCIIOTAMHU U PEAKIUS
stepudukanuu. [IpuMeneHne yKCyCHOM KHCIOTHI Ha OCHOBE CBOMCTB. Bbicume sxupHbie
KUCJIOTBI Ha IPUMEPE MAIBMUTHHOBOW M CTEAPUHOBOM.

Cnoxublie 3¢upbl u kupbl. [lonydeHne cnoXHBIX dGUPOB peakuuei ITepupuKany.
CrnoxHble 2(¢upsl B mpupoje, UxX 3HaueHue. [[puMeHeHne CI0KHBIX 3(DUPOB HA OCHOBE
CBOMCTB.

XKupsl kak cioxubie 3¢upbl. Knaccudukanus xupoB. XUMHUUECKHE CBONCTBA KHPOB:
TUIPOJIN3 U THAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne KMpOB HA OCHOBE CBOMCTB.
Mgina.

YriaeBoabl. YTIeBOAbI, HX KiIacCU(UKAMA: MOHOcaxapuibl (TNIIOK03a, (pykTo3a),
aucaxapupl (caxapos3a) v mosmcaxapuibl (KpaxMaia W eJII0103a).

15
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I'moko3a — BEIIECTBO C JIBOWCTBEHHOW (YHKIMEH — albACTHIAOCHUPT. XUMHUUYCSCKHE
CBOMCTBA TJIIOKO3BI: OKUCJICHUE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIIEHHE B COpOHT,
cnupToBOe OposkeHue. [[puMeHeHre TITI0OKO3bI HA OCHOBE CBOWCTB.

3HaueHUEe YITIEBOJIOB B JKMBOW MNPUPOAEC U KU3HU 4yeiaoBeka. [loHATHE O peaxiusx
MOJUKOHJACHCAMM MW THUAPOJIM3a Ha TMPUMEPE B3aWMOIPEBPALICHUM: TJIIOKO3a
——>TonMcaxapu.

IIpodunbHbIe U MPodeCcCHOHAIBHO 3HAYMMBbIE JIEMEHTbI CoAepP:KaHusA. MEeTUIIOBbIN
CIIUPT U €ro MCIOJIb30BAHNE B KAYECTBE XUMUYECKOTO CHIPhA. TOKCHYHOCTh METaHONA U
IpaBHJIa TEXHUKU O€30MIaCHOCTH MPH paboTe ¢ HUM. DTHIICHITIMKOMIb U €r0 IPUMEHECHHE.
TOKCHYHOCTB ATUIICHITIMKOJIA U MTPaBUjIa TEXHUKU O€30M1acCHOCTH NP paboTe C HUM.
[Nonyuenne eHONA U3 TPOAYKTOB KOKCOXUMHUYECKOTO TPOHM3BOJICTBA M M3 OSH307IA.
[Monukonaencanus Qopmanpaeruga ¢ ¢eHonoMm B (eHodoGopMaTbAETUIHYIO CMOIY.
Aueranpaerna. Ilonste o keToHax Ha mpumepe aneroHa. [lpuMeHeHue aieroHa B
TEXHUKE ¥ TIPOMBIIITIEHHOCTH.

Msoroo6pa3zue KapOOHOBBIX KHUCIOT (IIABeNeBasi KUCIOTa Kak JBYXOCHOBHaf,
aKpUIIOBasi KMCJIOTA KaK HempeaeabHast, OSH30iHAast KUCIIOTa KaK apOMaTHYeCKas).
[TnenkoobOpa3yronme Macna. 3aMeHa JKHPOB B TEXHHKE HEIMHUIIEBBIM CHIPHEM.
CuHTeTHYECKHE MOIOIIME CPECTBA.

MonovyHoKHCIIOE OposkeHHEe TIOKO3bl. KucimoMmonmouHbsie mpoaykTel. CHIIOCOBaHHE
kopMoB. HutpoBanue nesmmonossl. [Tnpokcuians.

Jlaboparopubie paboThl: CBOMCTBA YKCYCHOM KUCIIOTHI, OOIIME CO CBOMCTBAMU MHHEPATBHBIX

1
KUCJIIOT.
IIpakrnueckoe 3aHsTHEe: PeleHne S5KCrepuMeHTaIbHbIX 3a/1a4. 1
KonTtponpHas pabora: «Kucnopoacoaepxaime opraHu4eckue COeIUHEHUD 1
Tema 1.4. Copeprxkanmne yaeOHOTo mMatepuasa
A3zoTcoaepkanme Amunbl. [lonsatue o0 amunHax. Anudarudeckue amMHuHBI, HUX KIlacCHPUKAHUSI U
OpraHuvyeckKue 1 | HomeHkiaTypa. AHWIJIMH, KaKk oOpraHumuyeckoe ocHoBaHue. [lomydueHue aHuUIMHA U3
coeauHeus. [loaumepbi HUTpoOeH30a. [I[puMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.
AMMHOKHCJI0TbI. AMUHOKHCIIOTHI Kak aM(oTepHbIe TU(YyHKIMOHABHBIE OPraHUYECKUE 10
o | COCMHEHUS. XUMHYECKHE CBOICTBA aMHUHOKHUCIIOT: B3aUMOJIEMCTBHE CO ILEJIOYaMH,
KUCIOTaMH U JApyr ¢ ApyroMm (peakius monukoHAeHcaruu). [lentugHas cBs3b U
nonunentusl. IlppyMeHeHre aMrMHOKUCIIOT Ha OCHOBE CBOMCTB.
3 Beuaxku. [lepsuunas, BTOpUYHasi, TpETHUHASI CTPYKTYpPhl OETKOB. XMMUYECKHE CBOWCTBA

OCJIKOB: rOpCHHUC, ACHATYpallUsd, TUAPOJIN3, HBECTHBIC PCAKIIUHU. buonornueckue (IJYHKI_[I/II/I
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OEJIKOB.

Ionumepsl. benku 1 nmonucaxapupl Kak OMOTIOIMMEPHI.

IInactmaccsl. IlonydeHne moauMepoB peakuueld MOJIMMEPU3alui U ITOJUKOHACHCALHH.
TepMmoracTUYHBIE U TEPMOPEAKTUBHBIE IUIacCTMAcCCHI. IIpencraBureny miacrmacc.
Bonokna, ux xnaccuduxanusa. IlomydeHue BosokoH. OTaenbHBIE PENCTABUTENN
XUMUYECKHX BOJIOKOH.

IIpopunbubie U NpopecCHOHAIBLHO 3HAYMMble  JJIEMEHTBHI  CO/IepP/KaHMS.
AMUHOKanpoHOBasi Kuciaora. KampoH Kak MpeacTaBUTENh HOJHMAMHUIHBIX BOJIOKOH.
Hcnonb3oBaHue Tuapoinu3a O€IKOB B MPOMBINUIEHHOCTH. [lOMMBUHUIXIOPU],
nonurterpadropatuieH (tedmon). denomodopmanpaeruanbie miacTMaccsl. Llemrymons.
[TpoMbInITIEHHOE TPOM3BOJICTBO XMMUYECKHX BOJIOKOH.

Jlaboparopubeie paboThel: PacTBopeHune OenkoB B Bojae. OOHapykeHHe OCIKOB B MOJOKE U B

MsicHOM OynboHe. [lenarypaiust pacTBopa Oejika KypUHOTO SifIla CIIUPTOM, PACTBOPaMHU COJICH 1
TSDKEIIBIX METAJJIOB M MpU HarpeBaHUu. KauecTBEeHHbIE peakiuy Ha OeNKu.
IIpakTnueckoe 3aHsaTHE: Pacnio3HaBaHKe IIACTMACC U BOJIOKOH. 1
Paznen 2.
ObIIAA N 59
HEOPI'AHUYECKAS
XUMUs
Tema 2.1. Coneprxkanmne yaeOHOTO mMarepuasa
OcHOBHBbIE NOHATHSA U BBenenue
3aKOHBI XUMUM 1 | Hayunble MeTOIbI MO3HAHUS BEUIECTB U XUMHUUYECKHX SIBJIEHUU. PoJib 3KCIIEpUMEHTa U
TEOpUHU B XUMHUHU. MoJienupoBaHue XUMUYECKUX MTPOIECCOB.
OcHoBHbIe TOHATHA XuMHH. BemectBo. Atom. Monekyna. XuMHUUECKUN 3JIE€MEHT.
5 Amnorponusi. IIpocthie M cliokHbIE BemecTBAa. KaueCTBEHHBIM M KOJWYECTBECHHBIN
COCTaB BEIIECTB. XWMHUYeCKHe 3HakM M ¢opmyasl. OTHOCHTEIbHBIE AaTOMHAas U
MoJieKynspHasi Macchl. KonuuecTBo BelecTBa.
OcHoBHBIC 3aKOHBbI XUMHH. CTEXHOMETPHUsL. 3aKOH COXPAHEHHUsI MacChl BEIIECTB. 3aKOH 4
IIOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYISIDHOM  CTPYKTYpbl. 3akoH ABOrajpo H
3 | cmencTBUs UX HETO.

PacueTrHble 3a1au HAa HAXOXKIEHUE OTHOCUTEIIBHON MOJIEKYJIIPHON MacChl, ONPEIEIICHUE
MaCcCOBOM JTOJIM XMMUUYECKUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.




12

IpoduabHbIe U NMPod eCcCHOHAIBLHO 3HAYUMBIE 3JIeMEeHTHI CO/Ie PAK AHMS.
AnnoTtponHslie MOAUPUKALIMK yriepoaa (ammas, rpaduT), KUCIopoaa (KUCIOpo, 030H),
oJoBa (cepoe u 6emoe o1oBo). [IoHATHE 0 XUMUUYECKON TEXHOJIOTHH, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTHH.

Tema 2.2.
IHepuoanyeckuii 3aK0H 1
IHepuoanyeckasi cucrema
XHMHYEeCKHX 3JIeMEeHTOB

JI.A. MeHaeneeBa u
CTPOeHHEe aToMa

Coneprxkanmne yaeOHOTO mMatepuasa

Hepuonnuecknii 3axkon .M. MenneaeeBa. Ortkpeitue .M. MeHnneneeBsiM
[epuoamaeckoro 3akoHa. [lepuogndeckuii 3akoH B opmyupoBke .M. Menneneena.

1 | [lepmoauueckass Tabmuila XAMHUYECKHMX JJIEMEHTOB — Tpaduyeckoe OToOpakeHue
MepuoanUYecKoro 3akoHa. CTpykTypa NEpHOIUYECKON TaONUIIbl: MEepuoipl (Majble U
OonbIme), TpyIIbl (TJIaBHAS U TOOOYHAS).

Crpoenne aroma u mnepuoanyeckmii 3axkon /.M. MennesieeBa. ATOM — ClIOXKHas
yacTuia. Aapo (MpoTOHBI U HEUTPOHBI) U ANEKTpOHHAs oboouka. M3oTombl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MajbIX 1MepruoaoB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 00OJIOYEK AaTOMOB 3JEMEHTOB OOJBIIMX MEPUOJOB  (IIEPEXOTHBIX
2 | anementoB). [lonste 00 opOutamsax. S-, p- u d-OpOutamu. DICKTPOHHbBIE
KOH(UTypaIlui aTOMOB XMMHUYECKUX AJIEMEHTOB.

CoBpeMenHass (QoOpMYIHpPOBKAa MEPUOJUYECKOTO 3aKOHA. 3HAYCHHE IEPUOTUYECKOTO
3aKOHA W TEPUOJIMYECKOM CHUCTEMBbI XUMHUYecKux 3yemMeHToB [[.M. MenneneeBa st
pa3BUTHS HAYKU U TOHUMAaHUS XMMUYECKOW KAPTUHBI MUPA.

HpO(bI/I.TIBHI)Ie u l'[pO(l)eCCI/IOHa.TH)HO 3HAYUMBbIC 3JEMCHTBI CoacpiKaHus.
Pa,Z[I/IoaKTI/IBHOCTB. Hcnonp3oBanue paadnuOaKTUBHBIX H30TOIIOB B TCXHHUYCCKHUX LEIIAX.
Pentrenosckoe HU3JIY4dCHHUC HW Cro HUCIIOJb30BAHUC B TCXHHUKC W MCIOULHUHC.
MO}ICJ’II/IpOBaHI/IC KaK MCTOA IMPOTHO3UPOBAHUA CUTyalluW HA ITPOMU3BOJICTBC.

Tema 2.3.
Crpoenne BemecTBa

Copepxanue yaeOHOTo Marepuala

Honnasi xumuyeckasi cBsi3b. KaTHOHBI, UX 00Opa3oBaHHUE W3 aTOMOB B pe3y/bTare
mpolecca OKUCIICHUS. AHWOHBI, UX O0Opa3oBaHWE W3 aTOMOB B pe3yJbTaTe Mpolecca
BOCCcTaHOBJIeHUA. oHHaA CBA3b, KaK CBA3b MCKAY KAaTUOHAMHW W aAHUOHAMH 3a CUCT

! AJIEKTPOCTAaTHYECKOro nputshkeHus. Kiaccuukanys MOHOB: 110 COCTaBy, 3HAKY 3apsia,
HaJU4HUIO TUOpaTHOM oOonouku. MoHHBIe Kpuctaunueckue pemeTku. CBolcTBa
BCIIECTB C HOHHBIM TUIIOM KpHCTaJIJIH‘ICCKOfI PCHICTKU.

2 KoBajileHTHasi XuMu4YecKasi CBfi3b. MexaHu3M o0Opa30BaHHsl KOBAJICHTHOW CBSI3H

(oOMEeHHBI M JJOHOPHO-AKIENTOPHBIN). DieKkTpooTpunarenbHocTh. KoBajgeHTHBIE
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IOJISIpHAss M HENoJsIpHas CBs3U. KpaTHOCTh KOBAJIEHTHOM CBs3U. MOIEKYISIpHBIE H
aTOMHBIE KpUCTaJIM4YecKue pemeTkd. CBolcTBa BEIIECTB € MOJIEKYISPHBIMH U
ATOMHBIMH KPUCTAJUIMYECKUMHU PELIETKAMU.

MeTta/uinyeckasi cBsi3b. MeTaluinueckas KpUCTaUIMYECKas pelieTka U MeTajuIn4yecKas
XuUMHuueckasd cBs3b. Pu3nueckue CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHMSI BelIeCTB M BOJOPOAHAs CBfI3b. 1Bepaoe, >KUIKOE U
razoo0pa3Hoe cocTosHHUS BemecTB. llepexon BemiecTBa H3 OJHOTO AarperaTHoro
COCTOSIHUS B Jipyroe. BogopoaHas cBsi3b.

Yucrble BemecTBa U cMecu. [lonaTue o cMecu BelecTB. [ OMOTEHHBIE U TETEPOTCHHBIE
cmecu. CoctaB cmeceii: 00beMHas U MaccoBasi JOJIH KOMIIOHEHTOB CMECH, MaccoBas
JIOJISI IPUMECEH.

JMucnepcubie cucrembl. Ilonstne o nucnepcHoil cucreme. JlucmepcHas ¢aza u
mucnepcuoHHas cpena. Kiaccudukanuus aucnepcHbix cucteM. [IoHsSTHE O KOITOUIHBIX
CUCTEMAX.

IIpopuabubie ¥ npogecCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI coAep:kanus. [lonspHocTs
CBSI3U U MOJIIPpHOCTHh MOJeKynbl. Konnencanus. Tekydects. Bo3ronka. Kpucramnuzanus.
Cybnumanus u gecyonumanus. AHOManuM (U3MYECKUX CBOMCTB BoOJbl. JKujakue
KpUCTAJUIBl. MuHepanbsl M TOpPHbIE IMOPOJbl KaK IMPUPOJIHBIE CMECH. OMYIbCHUM U
cycnieH3uu. 301 (B TOM 4mcie adpo3odu) u reiu. Koarymsus. CuHepesuc

Jlaboparopubie paboTsl: [IpurotoBienue cycrnen3nu kapboHaTa kaiblus B Boje. [lomyuenue
AMYIBCHH MOTOPHOTO Macia. O3HaKOMJICHHE CO CBOMCTBAMHM M CIIEPCHBIX CUCTEM.

KOHTpOHLHaﬂ pa60Ta ((CTpOCHI/Ie BCIICCTBA»

Tema 2.4.
Bopna. PacTtBopsbl.
DJIeKTPOJIUTHY e CKASA
JAHCCOIHAIIAS

Copepxanme yaeOHOTO Marepualia

Bona. PactBopbl. PacTtBopenme. Bona kak pactBoputenb. PacTBOPHUMOCTH BEILECTB.
Haceoimennsre, HEHACBIIICHHBIE, TepECHIIICHHbIE pacTBOpHI. 3aBUCHUMOCTD
PacTBOPUMOCTH Ta30B, KUIKOCTEH U TBEP/ABIX BEIIECTB OT PA3TUYHBIX (JAKTOPOB.
MaccoBast 10151 pACTBOPEHHOTO BEILIECTBA.

DJIEKTPOJIMTHYE CKAS AUACCOLUALINS . DIIEeKTPONUTHI U HEJIEKTPOJIUTHI.
DnexTponuTHyecKas quccouuanus. MexaHu3Mbl IEKTPOIUTUYECKON TUCCOLUALINY IS
BEUICCTB C Pa3IMYHBIMM THIAMH XUMHUYECKOM CBs3U. [MapaTupoBaHHbIE U
HETUIpaTUPOBaHHbIE MOHBIL. CTENEHb 2JIEKTPOJIUTHYECKON auccouranuu. CuiabHblE U
cnabble  27eKkTponuThl. OCHOBHBIE  TIOJNOXKEHHS  TEOPUU  DIIEKTPOIMTHYECKON
auccorani. KucinoTsl, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHI.
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Ipopuabubie u  npodeccHOHATBLHO-3HAYMMBIE  JJIEMEHTBHI  COJAEPKAHUS.
PactBopenue kak uznko-xumuyeckuil nmporecc. TeniaoBsie (KT MpU PaCTBOPEHUH.
3 | Kpucramnoruzgparsl. Pemenue 3ajad Ha MaccoBYIO JOJNI0 PacTBOPEHHOTO BEILECTBA.
[Ipumenenune BOIbl B TEXHUUYECKUX LENsX. JKeCTKOCTh BOJBI M CIIOCOOBI €€ YyCTpaHEeHUsI.
MuHepanbHbIe BOJIBI.

[IpakTtnueckue 3ansATus «lIpuroroBiieHue pacTBOpPA 3aJaHHON KOHLIEHTPALIUKY 1
Tema 2.5. Copeprxkanue yaeOHOTo mMatepuasa
Knaccnpuxkanus Kuciaorel m ux cBoiictBa. KuciaoTel Kak dIEKTpONHMTHI, WX KIacCHPUKAIUS 10
HEeOPraHu4eCcKux pa3IUYHBIM  NpU3HAKaM. XUMHYECKHME CBOWCTBAa KHUCIOT B CBE€T€ TEOPUU
COeIMHeHUH M UX 1 | snmexTponuTHUecKOi JIUCCOLIMALINH. Ocobennoctu B3aUMOJICVCTBUSA
CBONCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOW KuCIOT ¢ MeTaiiamu. OCHOBHBIE CIOCOOBI
MOJYYEeHUsI KUCIIOTHI.
OcHoBanusi U ux cBoiictBa. OCHOBAaHMS KaK AJICKTPOJIMTHI, WX KilacCU(HUKAIUS T10
o | PaSTHYHBIM  TIPU3HAKAM. XUMHYECKHE CBOWCTBA OCHOBaHUM B CBETE€ TEOPHUU
AJIEKTPOJIUTUYECKON nucconuanuu. PasnojkeHne HepacTBOPUMBIX B BOJE OCHOBAaHUM.
OcHOBHBIE CTTOCOOBI TTOJTYY€HHSI OCHOBAHHUH.
Coum n ux cBoiicrBa. Conu kak 3JeKTponuThl. COIM CpeHUEe, KUCIbIE U OCHOBHBIE.
3 | XuMHYeCKHEe CBOWCTBA COJIEH B CBETE TEOPUM DJIEKTPOJMTHUYECKOH JAMCCOIMAIMH. 10
Crnioco06bl osmyueHus coseit. 'uaponus coneit.
Oxcuabl u ux coiicrBa. ConeoOpasyronme U HecosieoOpasyronme okcuapl. OCHOBHEIE,
4 ampoTepHble W KUCJIOTHBIE OKCHABI. 3aBHCHMOCTh XapakTepa OKCHUIa OT CTeNeHU
OKHCIICHUS 00pasylolero ero meramia. XMMHUUYECKHE CBOMCTBA OKCHIOB. [lomydeHue
OKCHJIOB.
IIpopuabHbie M npogecCHOHAJBHO 3HAYMMBIE 3JJIEMEHTHI coaepxkaHusa. [IpaBuia
pa3baBiieHHs cepHOM KucioThl. Vcrnonb3oBaHue cepHON KUCIOTHI B TPOMBIITIEHHOCTH.
5 | Enkue menouyw, WX HCIONB30BAaHWE B MPOMBIIUICHHOCTH. [amieHas M HeraimeHas
U3BECTb, €€ IPUMEHEHHNE B CTPOUTEIILCTBE.
[Tonstue o pH pactBopa. KucnoTtHas, meno4yHas, HeUTpajibHasi Cpeibl pACTBOPOB.
JlaGoparopHas paboTa: 1
I'maponu3 cosieil pa3IMyHOro TUIA.
KontponwsHas pabora: Heopranuueckie coequHEHUs M UX CBOWMCTBA 1
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Tema 2.6.
XuMH4YecKue peakuuu

Cogepxanue yaeOHOTO MaTepualia

Knaccupuxanms XMMU4YeCKUX peakuuid. Peakuuu coenrHEHUs, pa3ioKeHUs,
3amereHus, ooMeHna. Karanmutuueckue peakiiuu. OOpaTUMble 1 HEOOpAaTUMBIE PEaKIIHH.
['oMoreHHbsle W TeTEpOr€HHbIE pEAKUUH. OK30TEPMUUYECKUE U SHJIOTEPMHYECKHE
peakiun. TenmoBoi ekt XuMUUECKUX peakiiuii. TepMoxuMuieckue ypaBHECHUS.

OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIE peaKnmu. Crenenb okucicHHus. OKUCIUTENb U
BOCCTaHOBJICHHE. BoCcCTaHOBHUTEIL U OKUCIICHHE.

MCTOI[ QJICKTPOHHOT'O OanaHca 11 COCTAaBJICHH A ypaBHeHI/Iﬁ OKHCJIMTCIIbHO-
BOCCTAaHOBHUTCIBHBIX peaKI_II/Iﬁ

Ckopocth XuMHYecKHX peakuuil. [loHSATHE O CKOPOCTM XUMHYECKUX PpEaKIUi.
3aBHUCUMOCTh CKOPOCTM XMMMUECKUX PpeaKUMl OT pPa3audHbIX (DAKTOPOB: MPUPOIbI
pearupylolmMx  BEIIECTB, HMX  KOHLEHTpPAlUM,  TEMIEpaTypbl,  IOBEPXHOCTU
COIIPMKOCHOBEHHS U HUCIIOJIb30BaHUS KaTalu3aTOPOB.

Ob6patuMocTh XMMHUYECKMX peakuuil. OOpatuMble M HeoOpaTHUMbIE PEAKIUH.
4 | Xummdeckoe PaBHOBECHE U CIIOCOOBI €T0 CMEIICHUSL.

IIpodunbHbIe U MPogeccuoHATBHO 3HAYUMbIe 3JIeMeHTHI cojiep:kaHus. [lonsrue 06
JIEKTPOSIM3e. DJIEKTPOJU3 PACIUIABOB. DJIEKTPOJU3 PACTBOPOB. DJIEKTPOIUTHUUYECKOE
nonydeHue amoMuHusA. [Ipakrmueckoe mpUMEHEHHE 3JIeKTponu3a. ['anpBaHOIIACTHKA.
5 | l'anbBanocTerus. PaguuupoBaHue BETHBIX METAILIOB.

Karanus. ['omorenHsle u rereporeHHble KatanusaTopsl. IIpomoropsl. Karanutuueckue
sbl. THTUOUTOPBI.

IIpou3BOCTBO aMMHaKa: ChIpbe, anmnapaTypa, HaydHble IPUHIUIIBI.

JlabopaTopHnast pabora

Tema 2.7.
MeTa/labl 1 HEME TAJIBI

Copeprxkanmne yaeOHOTO Matepuasa

Metamibl. OcoOEHHOCTH CTPOEHHS aTOMOB M KpucTaiioB. dusnueckue CBOHCTBA
MetauioB. Krnaccuduianus MeTaJuloB MO  Pa3IMYHBIM  MpU3HAKaM. XUMHYECKUE
CBOMCTBA  METAJUIOB. OJIEKTPOXUMUYECKUH Pl HAOpSHKEHUH — METalJIOB.
Meramutorepmusi.

O6ume cnocoObl mosydeHus: metauioB. [lonstue o meramtypruu. [lupomerammyprus,
TUPOMETAILITYPIUs U 3JIeKTpoMeTaiutyprusi. CIlaBbl YEpHbBIE U IIBETHBIE.

2 | Hemetayuibl. OcoOGEHHOCTH CTpOeHHUsi aTOMOB. HemeTayuibl — mpoCThle BelecTBa.
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3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT WX TMojoxkeHus B Ilepuomuueckoit cucreme.
OKHCIUTENILHBIE 1 BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJLIOB B 3aBUCHMOCTH OT HX
MOJIOKEHHUS B PALY DIEKTPOOTPULIATEIBHOCTH.

IIpodunbHbie ¥ NPodecCHOHAIBLHO 3HAYNMMBbIE 3JIEMEHThI coaepxanus. Kopposus
METAJVIOB: XMMHYECKasi M D3JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
YCIIOBUM OKpyx)arwIe cpeapl. Knaccudukaruss Koppo3uu METaUIOB O Pa3IdYHBIM
npusHakaM. CriocoObl 3alMTH METAJUIOB OT KOPPO3UU.

[TIpon3BOACTBO UyryHa U CTaJIH.

[Tomyuenne HeMeTaioB (PaKIIMOHHOW MEPErOHKON >KUJKOTO BO3IyXa U AJICKTPOIU30M
pPacTBOPOB MJIM PACIIAaBOB 3JIEKTPOJIUTOB.

CuiMkaTHas IpOMBIITIEHHOCTb. [IpOnM3BOJICTBO CEpHOM KUCIIOTHI.

IIpaktnyeckue 3aHsaTHs: PeleHne SKcriepuMeHTaIbHBIX 3a1a4. 1
KonTponbHas pabota: MeTayibl ¥ HEMETalIbI 1
Pasznea 3.
XUMMUs C 35
IJIEMEHTAMU
BUOJIOTI'NN
Tema 3.1. Copneprxanue yueOHOro mMatepuana
Yuenue o KieTKe 1 | Kmerka — snemMeHTapHas >KMBas CUCTEMa U OCHOBHAs CTPYKTYpHO-(yHKIHOHAaJIbHAs
€IIMHHULIA BCEX )KUBBIX OPraHU3MOB. Kpamkas ucmopus uzy4enus Kiemxu.
XuMHu4yecKkasi OpraHu3anusi KjaeTkH. OpraHudyeckue M HEOPraHWYECKHE BEIIECTBA
KJIETKA W KUBBIX OPraHU3MOB. belku, yrieBobl, JIUNUAbI, HYKIEUHOBBIE KUCIOTBI U UX
pOJIb B KIIETKE.
2 | Ctpoenue u QyHKuMH KIeTkH. [[pokapuoTHyeckie U 3ykapuoOTHUECKUE KIETKU. Bupycol
Kak HEKIeTouHas (opma >KU3HU U MX 3HaueHue. boprOa ¢ BUpYCHBIMU 3a00J1€BaHUSIMU 6
(CIINA u np.) Huronnasma u kietoyHass MmeMOpaHa. OpraHou/ibl KIETKHU.
3 | OOMeH BewlecTB U MpeBpallicHUE YHEPTUU B KIETKE: MJIACTUYECKHI U YHEPreTUYEeCKUui

oOMeH.

Crpoenne u ¢Qynkauu xpomocom. JIHK — HOcuTens HacnencTBeHHON WHQPOPMAIIUH.
Perumukanust IHK. Ten. ['enernaeckuii koa. buocuaTes Oemka.

Kunetku u ux pasHoobpasue B MHOTOKIETOUHOM OpraHusMme. /Juggepenyuposra kiemox.
Kiterounas Teopusi CTpOCHHS OPTaHU3MOB.
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)

JKU3HEeHHBIN UK KIETKU. MUTO3.

Tema 3.2.
Opranusm.
PazmHoO:keHNE N
UHIMBHIYAJIbHOE
pa3sBUTHE OPraHU3MOB

Copneprxanue yueOHOTo MaTepuana

1

Opranusm — enuHOE Ienoe. MHorooOpasue opraHu3MoB. PasMHoOkeHHEe — BaKHEHITICe
CBOMCTBO IKHMBBIX OpraHu3MoB. [losoBoe u Oecriosioe pa3MHOXKEHHE. Melos.
OOpa3oBaHue MOJIOBBIX KJIETOK U OTJIOIOTBOPEHUE.

WNupuBuayanbHoe pa3BUTHE OpraHM3Ma. DMOpHUOHAIBHBIN 3Tan oHTOreHe3a. OCHOBHbIE
CTaJu¥ SMOpUOHANBHOTO pa3BUTUsL. Opeanoecenes. [locmambpuonanvroe pazsumue.

CxozncTBO 3apoApllIeil IPeACTaBUTENEH Pa3HBIX IPYIN IO3BOHOUHBIX KAK CBUIETEIILCTBO
UX DBOJIIONUOHHOIO poxactsa. llpuumHBl HapylleHMH B pa3BUTHUM OPraHU3MOB.
WnpuBunyansHOe pasBUTHE 4YeloBeka. PenpoxykruBHoe 3mopoBbe. Ilocnencrsus
BJIMSIHUS QJIKOTOJISI, HUKOTHMHA, HAPKOTUYECKUX BELICCTB, 3arps3HEHUs Cpeapl Ha
Pa3BUTHE YEJIOBEKA.

Tema 3.3.
OCHOBBI reHeTHKH U
ceJIe KInn

Coneprxanue yaeOHOTO Matepuana

1

I'enetuka -— Hayka O 3aKOHOMCPHOCTAX HACJICACTBCHHOCTH W HU3MCHYHUBOCTHU
OpTaHU3MOB. I"'Menaens — OCHOBOIOJIOXKHHUK TeHETUKU. | 'eHeTHdecKas TCPMUHOJIOTUA U
CHUMBOJINKA.

3aKoHBI TEHETHKH, ycTaHOBJCHHBIC . MenzaeneM. MoOHOTHOPUIHOE U JUTHOPUTHOE
CKpelMBaHHEe XPOMOCOMHas TEOpHUsl HACIEICTBEHHOCTH. B3aumoodelicmeue 2eHO8.
I'enetuka nona. Cyennennoe ¢ noiom Hacieooganue. 3Ha4eHUE TEHETUKU /IS CEJICKIINU
¥ MeauIuHbL. HacnencTBeHHbIe OOIC3HH YeJIOBeKa, UX TPHYUHBI U TPOQHITaAKTHKA.

3aKOHOMEPHOCTH U3MEHUYMBOCTH. HaciencTBeHHas Wil reHOTUIIMYECKAst U3MEHUUBOCTD.
MoaudukanrnoHHass W3MEHYMBOCTh. ['€HEeTHKa — TeopeThyYecKass OCHOBA CEJICKIIHH.
OnoManmHuBaHue >XKMBOTHBIX M BBIPALMBAHME KyJIbTYPHBIX PAaCTEHUMN — HadaJbHBIC
sTansl cenekuuu. Yuenne H.M. BaBuiioBa o mieHTpax MHOTOOOpas3ust M MPOUCXOKACHUS
KyJbTYpHBIX pacTeHUul. OCHOBHbBIE METO/Ibl CENEeKIMH: THOPUIU3alUs U UCKYCCTBEHHBIN
or60op. OCHOBHBIE JIOCTUXKEHHS COBPEMEHHOW CEJEKIMU KyJIbTYPHBIX pPAacTEeHUH,
JOMAIIHUX KUBOTHBIX U MUKPOOPIaHU3MOB

buorexHomorus, ee MOCTHXEHHS M TEPCHEKTHBBI Pa3BUTHSA. OmuuecKue dacnekmol
HEeKOmopbulx O0oCmudiceHuti 8 ouomexuonoeuu. Kionuposanue sxcusommuvix (npobiemol
KILOHUPOBAHUSL YeNL0BEKA).
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Jlaboparopubie padoTel: COCTaBICHHE MPOCTEHIIX CXeM MOHOTHOPUTHOTO M TUTHOPHIH OTO
ckpeumBaHus. PelieHne TeHeTHYecKHX 3aqad. AHaW3 (EHOTUMUYECKONM HW3MEHUYHBOCTH.
BrisiBiienue MYTarcHOB B Oprncafomeﬁ CpCAc U KOCBCHHAA OLICHKAa BO3MOXKHOI'O MX BJIM AHU
Ha OpPTraHH3M.

KonTtponbsHas padora «OCHOBBI TCHETUKU ¥ CEIICKITUH)

Tema 3.4.
IBOJIIOIMOHHOE Y4eHHe

Cogep:xanue yaeOHOTO MaTepuana

HcTopust pa3BuTus 3BONMIONMOHHBIX uaei. 3HaueHue padot K. Jlunues, JK.b. Jlamapka B
Pa3sBUTUHU SBOJIOIMOHHBIX MW B Oumosoruu. DBomtonnoHHoe yuenue Y. JlapBuHa.
EcrecTBeHHBIN 0TOOpP. POJIE IBONIOIMOHHOTO yueHUS B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBCHHOHAY4YHON KapTuHbl Mupa. Konnenuwus Bupaa, ero xpurepuu. [lomymsnus —
CTPYKTYpHas €IMHMIIA BUJA U 3BOJIIOLUU. J[BrKylme cuibl aBomonuu. CUHTEeTHYeCKas
Teopust  HBomonMU.  MukposBomonus.  CoBpeMeHHble — NIPEJICTaBICHUS O
1 | BugooOpazoBanuu (C.C. YerBepuxoB, WM. IlImaneray3en). Makpo3Bostonus.
JokazarenbcTBa 3Bomouun. Coxpanenue OuoI02U4ECKO20 MHO2000pA3UsL  KAK OCHOBbI
yemouiyugocmu  buocgepvl u npozpeccugno2o ee pazgumus. 1IpUduHBI BBIMUPaHUS
BUA0B. OCHOBHBIE HAIIPABJICHUS BOIIOLUOHHOIO Nporpecca. buosornyeckuii mporpecc
n Ouonoruueckuit perpecc. I'mmorespl npoucxokaeHus >u3HH. Kparkas wucropus
Pa3BUTHS OPraHMYECKOTO MHUPA. Y CIOKHEHUE )KMBBIX OPraHU3MOB Ha 3eMJI€ B IIPOLIECCe
9BOJIIOLUH.

Tema 3.5. Copneprxanue yueOHOTO MaTepuana
IIpoucxoxkaenue CoBpeMEHHBbIE THUIIOTE3bl O MPOHUCXOXKIACHUHM 4YeaoBeKa. JlokazarelbCcTBa poOJCTBA
YyeJioBeKa 1 |4enmoBeka ¢ MJICKONUTAIONMMHU JKABOTHBIMU. OBOJIONHUS 4YelOBeka. EaumHCTBO
MPOUCXO0KICHUS YETOBEUECKHUX pac.

JlabopaTtopnas padorta
BrisiBieHne u onucaHue MPHU3HAKOB CXOJICTBA 3apOJbIIICH YETOBEKA U JIPYIUX MO3BOHOYHBIX
KaK JI0Ka3aTesIbCTBO MX IBOJIOLNUOHHOIO POJACTBA.

Tema 3.6. Conepxanue yaeOHOTO MaTepualia

OCHOBEI DK0JIOTUH

DKoJNOTUsl — Hayka O B3aMMOOTHOIICHHSX OPTraHU3MOB MEXOYy COOOM M OKpyKarolei
cpenoii. Dkomorudeckue (GakTopbl, UX 3HAUCHUE B KU3HH OPTaHU3MOB. DKOJOTHYECKUE
cucrteMbl. BumoBas W mpoOCTpaHCTBEHHAs CTPYKTypa JKocHCTeM. [luimeBbie CBsI3W,
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KPYTOBOPOT BEIIECTB W TPEBpAIICHUE DJHEPIHM B JKOCHCTeMaX. MEXBHUIOBBIC
B3aMMOOTHOIIICHUSI B DKOCHCTEME: KOHKYPEHIIUSI, CHMONO03, XUIIIHUYECTBO, Mapa3uTH3M.
Ipuyuner  ycmouuuseocmu u cmenvl  9kocucmem. Cykyeccuu. VICKyCCTBEHHBIE
COOOIIECTBA — arPOIKOCUCTEMBI I YPOOIKOCHCTEMBI.

buocthepa — mmoGampHas skocucrema. Yuenue B.M. Bepuaackoro o omocdepe. Ponb
KUBBIX OpraHu3sMoB B Ouochepe. buomacca. KpyroBopor BakHeHIMX OHWOTEHHBIX
3JIEeMEHTOB (Ha MpuMepe yriaepoja, azoTa u Ap.) B 6umocdepe. Usmenenus B 6mocdepe.

2 [locencTBust  AEATENBHOCTHM  4YEIOBEKa B OKpyXkaroumed cpene. BosneiictBue
IIPOU3BOJICTBEHHON JESTeJbHOCTH B o0jmacTh cBoeil Oymaymeidl mnpodeccun Ha
OKpYXKaloIlyto cpely. [ 1obanvHble sKono2uyeckue npooiemsl U Nymu ux peuleHus.

3 DKOJIOTHS KaK TEOpEeTUYeCKasi OCHOBA PallMOHAIBHOTO MPHUPOIONOIb30BAHUS U OXPAHbI

npupoasl. Hoocdepa. IIpaBuiia moBeneHus 0/iel B OKpYXKaroIei NpupoaHOi cpese.

JlaGoparopHas pabora: OnucaHue aHTPONOI€HHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOJHBIX
nanamagrax cBoeil MecTHocTH. CpaBHUTENBHOE ONUCAHUE OJHOW U3 ECTECTBEHHBIX
NPUPOJHBIX CHUCTEM (HAmpumep, Jeca) M KakoH-HUOYIb arpo3KOCHCTEMbI (Hampumep,
neHnyHoro nosst). Cocmasnenue cxem nepedauu eewjecmes u dHepeUu no Yensam NUMmManus 6
npupooHoll  sxkocucmeme u 6 azpoyeroze. OINHCAHHE U IPAKTUYECKOE CO3JAHHE
MCKYCCTBEHHOM AKOCHCTEMBI (ITPECHOBOIHBIN akBapuyM). PelieHre sKonornueckux 3aaad.

Tema 3.7. Coneprxkanue yaeOHOTO Matepuana
Buonuka bruoHuka Kak OIHO W3 HampaBJICHUU OWOJIOTHM W KUOCPHETHKH, pacCMaTpUBArOIlee
ocobeHHOCTH MOP(PODU3NOIOTUYECKON OpraHU3alluy J>KUBBIX OPraHMW3MOB WM UX
| | HCmONb30BAHME I CO3NAHUS COBEPIICHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB TIO
AQHAJIOTUU C JKUBBIMH CHUCTEeMaMH. [lpunyunvl u npumepsvl UCNONb308AHUS 8
XO35UCMBEHHOU  0esIMeNbHOCMU  JI00el  MOP@ODYHKYUOHAILHBIX Yepm  Op2aHu3ayuu
PACMeHUl U HCUBOMHBIX.
JKCKypCHs:
Mmuoroo6pazue BuaoB. (Ce30HHbIe (BECEHHHE, OCEHHHE) H3MEHEHUs B TMPHUPOJE.
MHuoroo6pasue COpPTOB KyJIbTYPHBIX PACTCHHH W TMOPOJ TOMANIHUX XUBOTHBIX, METOJBI HX
BBIBCJICHHSI.
EcrecTBEeHHBIC M MCKYCCTBEHHBIE YKOCHCTEMBI CBOETO PaiioHa.
KouncyabTanuu 1. leHeTHuecKas CBsI3b MEXJIy KJIacCaMH HEOPTaHUYECKUX COCIMHCHUH.

2. I'enernueckast CBsA3b MEXIy KIaccaMl OPraHMYECKUX COEINHEHUM.
3. Penienne pacyeTHBIX 3a7a4.
4. PemieHne >KCIIepuMEHTAIbHBIX 3a7a4.
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Jud ¢ epeHUMPOBAHHBIH 3a4ET

Bcero:

156

JUn1s XapaKTepUCTUKU YPOBHS OCBOSHHS YI€OHOTO MaTepHaia NCIIOIb3YIOTCS CIIEAYyoIme 0003HaueHUS:

1 — o3HaKOMUTENBHBIN (y3HaBaHUE paHee U3YYeHHBIX 00BEKTOB, CBOMCTR);

2 — penpOYKTUBHBIN (BBIMOJIHEHHE JESITEIBHOCTH MO 00pa3ily, HHCTPYKIIUHU HIIH M0/ PYKOBOJCTBOM)

3 — MPOIYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITEITFHOE BHITIOJHEHHE JIESITENbHOCTH, PEIICHHE MTPOOIEMHBIX 32/1a4)
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3. YCJOBUSA PEAJIN3ALIMNA PABOYEN ITPOT'PAMMBI YYEBHOM
JIACHATIIAHBI
3.1. TpeOoBaHuss K MHHUMAJBHOMY MAaTEpPHAJIbHO-TEXHHYECKOMY

o0ecreyeHHIo0.

Peamzarus mporpammel yaeOHOM JUCHIUTIIMHBI TTPEATIONaraeT HaTMare yaeOHOT O
KaOMHETa XUMUH.

OO6opynoBaHue kKaOMHETa XUMUU:

— aBTOMATH3UPOBAHHOE paboYee MECTO MPEIo aBaTeIs;

— MYJIbTUMEIHIHOE 000pYI0BaHUE;

— JIEMOHCTPAIMOHHBIC KOJIICKIINH BEIIECTB;

— Ta0JMIIBI ¥ TUTAKATHI IO COOTBETCTBYIOIINM TeMaM YI€OHOW TUCIUILIINHBL

— 000pymOBaHHUE IS JJAOOPATOPHBIX U MPAKTUIECKUX PadOT.

3.2. UudpopmanuoHHOe o0ecriedeHre 00 yueHusl.

IlepeueHn yueOHBIX U31aHNH, HHTEPHET-PECYPCOB, J0NMOJHUTEIBHOI JTUTEPATYPHI.
OCHOBHBIE UCTOUYHUKH:

1. Kypun.A.A. Xumus 10-11 knaccel: YueOHuk a1 001ieo0pa3zoBareabHbIX
opranusanuii: 6a3oBbiit ypoBeHs/M. [Ipocsemenue 2019, -175 c.

2. I'abpuensa O. C., OctpoymoB W. I'. Xumust niist mpodeccuii M cienuaTbHOCTEH
TEXHUIECKOTO

npoduiIst: yaeOHUK IS CTY. YIpexKIeHui cpen. mpod. obpasoBanus. — M., 2018.

3. I'abpuensn O. C., OctpoymoB U. I'. Xumust a1 npodeccuii v cienuaibHOCTEH
COILMATbHO-?KOHOMUYECKOT0 ¥ TYMaHUTAPHOTO Mpodusiel: ydeOHHK JJIsI CTYI.
yapexienuii cpea. mpod. oopazoBanus. — M., 2018.

4. T'abpuensin O. C., OctpoymoB M. I'., CankoB C. A., Jopodeera H.M. Ilpaktukym:
yue0. [locobOue ayis ctyn. yupexaenuii cpea. mpod. oopazosanusi. — M., 2018,

5. IN'abpuensaa O. C., OctpoymoB . I'., Cnagkos C. A. Xumus: mocooue ais
noArotoBku Kk EI'D:yue0. nocobue nis cTyA. yupexaeHuit cpel. mpod. o0pa3oBaHusl.
— M., 2018.

6. 'a6puensan O. C., JIsicoBal. I'. Xumus. TecTsl, 3a1a4u 1 ynpakHEHUS: yueo.
nmocoOwue JIs1 CTy. YIpeKaeHu cpe. mpod. oopazoBanms. — M., 2018.

7. Epoxun FO. M., KoBaneBa U. b. Xumus niist npodeccuii u cienuaibHOCTEN
TEXHUYIECKOTO M €CTECTBEHHO-HAYIHOTO NTPOIeH: YAeOHUK I CTY I, YIPEKICHUH
cpen. mpod. oo6pazoBanus. — M., 2018.

8. Epoxun FO. M. Xumus: 3amaun v ynpakHeHus: yue0. mocooue Aj1s CTY/I.
yapexienuii cpea. mpod. oopazoBanus. — M., 2018.

9. Epoxun 0.M. CO0pHUK TeCTOBBIX 33[JaHUI 110 XUMHH: yueO. MOCOOUe I CTY/I.
Yupexaeauii cpen. mpod. oopazosanus. — M., 2018.

10. Epoxwun FO. M., KoBaneBa U. b. Xumus nis npodeccuii v crienuaibHOCTEH
TEXHUYIECKOTO MPOQPHIIS. DISKTPOHHBIN yIeOHO -METOTNICCKUH KOMITIEKC. — M.,
2018.

11. CnankoB C. A., OctpoymoB U. I'., I'abpuensn O. C., JlykpssaoBa H. H. Xumus nis
npodeccuii ¥ cIenUaIbHOCTEH TEXHIYeCKOTO PO (hriIst. DIEKTPOHHOE MPUII0K CHUE
(9neKTpOHHOE YueOHOE U3JaHUE) I CTY/1. YUPEKICHU cpel. mpod. oOpa3zoBaHus. —
M., 2018.
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12.CyxopykoBa JI.H. buonorus 10-11 xn. YueObnuk a1 001meoO6pazoBaTeabHbIX
opranuzaiuii: 6a3oBsiil ypoBeHs/M. [Ipocsemenue 2017, -127 c.
13.benses J1.K., Ipmvmm .M., Ky3nenosa JI.H. u np. buosorus (6a30Bbiii ypOBCHB).
10 kmacc. — M., 2018.
14 Nonuesa A.}O. buonorus. Bech mkoabHBINA Kype B cxemax u Tabnuuax. — M., 2018.
15.Hukuturackas T.B. buonorus: kapmanHasiil cripaBogauk. — M., 2019.
16.CuBormnazoB B.U., Aradgonosa W.b., 3axaposa E.T. buomnorus. O6mias 6uonorus:
0a30BbIl ypoBeHb, 10 — 11 kmacc. — M., 2018.
17.CyxopyxoBa JI.H., Kyumenko B.C., IBanoBa T.B. buonorus (6a30Bbiii ypoBeHs). 10
— 11 kmacc. — M., 2018.
18. Kamenckmii A.A. buonorus: OO6mias Owuonorus. 10-11 xm: yueOHuk/ A.A.

Kamenckuii, E.A. Kpukcynos, B.B. [laceunuk. 5-e uza.; crepeotun.- M.: JIpoda, 2017.
— 368 c.: nL

JIOTIOTHUTENBbHBIE UCTOYHHKH:

1. Bosbmio# cnpaBoyHuk «Xumusi». M.: Ipoda, 2004.

2. HoBeiimmii cipaBOYHUK MIKOJbHUKA: XUMUsS. M.: Dkcmo, 2007.

3. I'abpuensaa O.C., OctpoymoB WN.I'. Xumusa: Ilocobue mig MOCTymarmnmx B
By3bl. M.: 2005.

4. T'abpuensn O.C., OctpoymoB IN.I'., OctpoymoBa E.E. Oprannyeckas xumus B
TecTax, 3a7adyax v ynpaxaeHusx. M.: 2003.

5. lN'abpuensan O.C., OctpoymoB W.I'., Beengenckas A.I'. OOmas xuMusi B TeCTax,
3a1adax u ynpaxsenusax. M.: 2003.

6. bpayn T., Jlemeii I'.}O. Xumus B uenrpe nHayk: B 2 . M.: Mup, 1987.

7. Ky3smenko H.E., Epemun B.B., [lonkoB B.A. Kpatkuii kypc xumun. M.: 2000.

8. [lmuyruna I'.B. Xumus u noBcenHeBHas Xu3Hb denoBeka. M.: [Ipocselenue,
2004.

9. Epoxun FO.M., ®ponos B.M. COopHUK 3amad M yNpaxXHEHWH MO XUMHUHU (C
JTUJTAKTUYECKUM MaTepuaiom). M.: 2004.

HNHurepHeT — pecypcesl:

e Tazera "Xumusa" u cailt nns yuurens "5 uay Ha ypok XuMUU'" [3EKTPOHHBIMI
pecypc], URL: http://him.1september.ru (mara oopamenus 27.06.2011 r.)

e ChemNet: TlopTan ¢yHmaMEHTAIPHOTO XHMHUYECKOTO oOpazoBaHus Poccum.
Xumudeckas nHOpMaIMOHHAS CETh [P1EKTPOHHBIN pecypc],
URL:http//www.chemnet.ru (mzara ooparenus 27.06.2011 r.)

o AJIXMMUK: caiit JLFO. AnukOepoBoil [»nexkTpoHHBIM pecypc], URL:
http://www.alhimik.ru (mara oOpamenus 27.06.2011 r.)

e Bcepoccuiickas 0OIMMIIAAIA MIKOJBHUKOB MO XUMHH [3JIEKTPOHHBIN pecypc],
URL:http://chem.rusolymp.ru (mara o6pamenus 27.06.2011 r.)

e FEcTecTBEHHOHayuHble OJKcnepumeHTsl - xumus: Kosmekuus Poccuiickoro
00111600pa30BaTENHHOTO nopTaia [2JIeKTp OHHBIH pecypce],
URL:http://experiment.edu.ru (mara obparerus 27.06.2011 r.)



http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://experiment.edu.ru/
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e Heoprannueckas xumusa. BuaeoomsiTel B EnnHO#N KoJIeKIuy I1UGPOBBIX
oOpa3oBaTelbHBIX  pecypcoB  [amekTponHblii  pecypc],  URL:http://school-
collection.edu.ru/collection/chemistry/ (nara o6pamenus 27.06.2011 r.)

e Opranunueckas xumus. Buneoonsitel B Equnoit komeknuu LOP [35nekTpoHHbIN
pecypc], URL:http://school-collection.edu.ru/collection/organic/ (nara oOpareHus
27.06.2011 r.)

e (Opranuyeckas XdUMUS: OJCKTPOHHBIM YUYEOHUK IS CPEOHEH  IIKOJIBI
[anekTponnbiii pecypc], URL: http://mwww.chemistry.ssu.samara.ru (mara oOparieHus
27.06.2011 1.)

e OCHOBBl  XUMHM: DJJEKTPOHHBI  y4yeOHUK  [3JIEKTPOHHBIH  pecypc],
URL:http://www.hemi.nsu.ru (mara oopamienus 27.06.2011 r.)

e  OTKpBITHIN KOJUIETK: XUMUSA [PIEeKTpOHHBIN pecypc],
URL:http://www.chemistry.ru (mara oopamenus 27.06.2011 r.)

e (CopocoBckuil 00pa3oBaTeNbHbIA JKypHAJl: XUMHUSA [AJIEKTPOHHBIA pecypc],
URL:http://journal.issep.rssi.ru (mara oopamenus 27.06.2011 r.)

o XUMHUYECKHH  YCKOPUTENb: CIPaBOYHO-WH(GOPMAIIMOHHAA CHUCTEMa IO
OpraHUYEeCKOW XUMUH [3eKTpoHHbIi pecypc ], URL:http//www.chem.isu.ru/leos/ (nara
ob6pamenus 27.06.2011 r.)

e XuMus A BCEX: WUTIOCTPUPOBAHHBIE MaTepHaiIbl IO OOUIEH, OPraHUYECKOU U
HEOPraHUYEeCKOU XUMUU [37IeKTPOHHBIN pecypc], URL:http://school-
sector.relarn.ru/nsm/ (mara o6parenus 27.06.2011 r.)

e XuMmus U KU3Hb - XXI BeK: HaAyYHO-TIOMYJSIPHBIM >KypHal [3JIEKTPOHHBIN
pecypc], URL: http//ww.hij.ru (mara oopamenus 27.06.2011 r.)

e DJeKkTpoHHas OMOJIMOTEKa yUeOHBIX MaTepHAIoOB 1o XuMuM Ha opraie Chemnet
[anekTponnbiii pecype], URL:http://www.chem.msu.su/rus/elibrary/ (nata oGpareHus
27.06.2011 r.)

o \WebElements: omnmaifH-cipaBOYHHK XHMHUYECKHX JJIEMEHTOB [JJIEKTPOHHBIN
pecypc], URL:http://webelements.narod.ru (mara o6pamienus 27.06.2011 r.)

e A30yka web-toucka TSt XUMHUKOB [P1EKTPOHHBIN pecypc],
URL:http://www.abc.chemistry.bsu.by (nara ooparenus 27.06.2011 r.)

e benok M Bce O HEM B OWOJIOTMM W XUMHUHU [3JIEKTPOHHBIA pecypc],
URL:http://belok-s.narod.ru (mara oopamenus 27.06.2011 r.)

e BupryanbHas XUMUYECKas IKOJIa [PHEeKTpOHHBII pecypc],
URL:http://maratakm.narod.ru (nara ooparenus 27.06.2011 r.)

e 3aHuMarenbHas XMMHS: BCE O MeTaUiax [3ekTpoHHbiid pecypc], URL: http:/all-
met.narod.ru (mara o6pamenns 27.06.2011 r.)

o Kiaccudukanus xumudeckux peakmmii (¢ mpumepamu  flash-anumariii)
[anekrponnbiii pecype], URL:http://classchem.narod.ru (mara oGpamenus 27.06.2011
r.)

e Kypc xumum Ha cepBepe O€CIUIaTHOrO JUCTAHIIMOHHOTO OOpa3oBaHMs
[anekTponnblii pecypc], URL:http://www.anriintern.com/chemistry/ (nara oGpareHus
27.06.2011 r.)

e Kon Tpen - Xumust JUIA BCEX [3JIEKTPOHHBIN pecypc],
URL:http://www.kontren.narod.ru (gara o6pamenus 27.06.2011 r.)



http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/organic/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://journal.issep.rssi.ru/
http://www.chem.isu.ru/leos/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://www.chem.msu.su/rus/elibrary/
http://webelements.narod.ru/
http://www.abc.chemistry.bsu.by/
http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://classchem.narod.ru/
http://www.anriintern.com/chemistry/
http://www.kontren.narod.ru/
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e Mup xumuu [dmextponHusiii pecypce], URL:http://chem.km.ru (gara oOparueHwst
27.06.2011 r.)
e Mup xumuu [3nekTpoHHbI pecypce], URL:http://chemworld.narod.ru (nara
obpamenus 27.06.2011 r.)
e OuMMNUagHbIC 3aauu 1o XUMHH [>nexTponHbIii pecypc],
URL:http:/tasks.ceemat.ru (mara o6pamenus 27.06.2011 r.)
e Jlepuonnuecknii 3akoH [[.M. MenneneeBa m CTpoeHHE aroMa [3JEKTPOHHBIN
pecypc], URL:http://mendeleev.jino-net.ru_(mara o6parienus 27.06.2011 r.)
o [lomynspHas OuMOIMOTEKa XUMHUYECKUX OJIIEMEHTOB [AJIEKTPOHHBIM pecypc],
URL:http://n-t.ru/ri/ps/ (nata obpamenus 27.06.2011 r.)
e [Ipaktnueckas W  TeOpeTHYECKas  XUMHUS  [DJEKTPOHHBIA  pecypc],
URL:http://chemfiles.narod.ru (nara oOparenus 27.06.2011 r.)
e (Caiit Alhimikov.net: mosie3nast nHGOpPMaIUS IO XUMUM [3JEKTPOHHBIN pecypc],
URL.: http://www.alhimikov.net (mara o6pamenus 27.06.2011 r.)
e Xumuueckuii cepBep HimHelp.ru: ydeOHble W crnpaBOuYHBIE MaTepHAIBI
[anekrponnbiii pecypc], URL: http://mww.himhelp.ru (nara o6pamenus 27.06.2011 r.)
o [llkonpHass xumusi [3nekTpoHHBIH pecypc], URL:http://schoolchemistry.by.ru
(mara oopammenns 27.06.2011 r.)
e DJeKTpOHHas OWOJIMOTEKa 10 XMMHHM W TEXHHKE [3JIEKTPOHHBIN pecypc],
URL:http://rushim.ru/books/books.htm (mara o6pamenus 27.06.2011 r.)
e Enunas xosuekuusa [HOP. Ilpenmernas kosuekuus «bruonorus» [37eKTpOHHBIN
pecypc], URL: http://school-collection.edu.ru/collection
e OTKpBITBIM  KOJUIEJDK:  bHOJIOTMS  [3EKTpOHHBIM  pecypc], URL:
http://college.ru/biology
e BremkonbHasg skoJiorud. [ Iporpamma «I1IkompHast 3K0JI0THYECKast THUIIAATUBA
[anexTponnbIid pecypce], URL: http://www.eco.nw.ru
e Bcs Ouonorus: HayaHO-00pa3oBaTeIbHbINA HOpTal [31eKTpoHHbIH pecypc], URL:
http//Aww.sbio.info
e [ocynapctBennbiii JlapBuHOBCKHI My3el [3mekTpoHHBI pecypc], URL:
http//Awww.darwin.museum.ru
e KuBbie cymecTBa: 3JEKTPOHHAs  WUIIOCTPUPOBAHHAS  DHIMKIONEIUS
[anexTponnbiii pecype], URL: http://Amww.livt.net
e 3aouHas ectecTBeHHOHayuHas Imkoia (KpacHosipck): yueOHble MaTepuaibl 1O
OuooruH IS MKOJIBHUKOB [3ekTpoHHbIN pecype], URL: http://mmww.zensh.ru
e 3enieHbl 1UII03: MYyTEBOJUTENb IO AKOJIOTMYECKUM pPECypcaM [3JEKTPOHHBIN
pecypc], URL: http:/zelenyshluz.narod.ru
e KoOHIENIMM COBPEMEHHOIO €CTECTBO3HaHUS. buosormueckas kapTHHA MHUpa:
AIIEKTPOHHBIA yUeOHHK [dmekTpoHHbIi pecypc], URL: http://nrc.edu.ru/est
e Jlaypearsl HOOEIEBCKOHN MpeMUH TO (U3HOJOTHHA W MEAUIIMHE [JICKTPOHHBIN
pecypc], URL: http:/n-t.ru/nl/mf

e MenuiuHcKas SHIMKIONEANS. AHATOMUYECKUM aTiiac [3JIEKTpOHHBIN pecypc],
URL:http://med.claw.ru
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Mup KUBOTHBIX: JIGKTPOHHBIC BEPCHUM KHUT [37€KTpOHHBIN pecypc], URL:
http://animal.geoman.ru

[laneonronornueckuit  my3zer PAH  [amexktponnsiii  pecypc], URL:
http://paleo.ru/museum

[Nonynspuas suuukonenus «®nopa u dayna» [nekrpoHHsiil pecypc], URL:
http // www.biodat.ru/db/fen/anim.htm

[IpoOnembl 3BOJIIOLIMH [2JIEKTp OHHBIN pecypcl], URL:
http://www.macroevolution.narod.ru
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYESHOHN JUCIUTLIAHBI

KoHTposib W oOIleHKa TPEIMETHBIX PE3YJbTATOB  OCBOEHUSA  JIMCUUILIAHBI
OCYULIECTBISIETCSI MPEIOJIABATENIEM B MPOILIECCE MPOBEACHUS NPAKTUYECKUX 3aHATUNA U
Ja00paToOpHBIX  paboOT, TECTUPOBAHHUS, a TaKkKe TMOATOTOBKA U  3aIIUTHI

WHAUBUIYaIbHBIX TBOPUYECKUX pAOOT: pedepaTUBHOTO MCCIIECIOBAHNUS, PE3CHTAIIUH.

Hpe}]MeTHbI € pe3yJibTaThbl oﬁyqe HUA

@DopMbI U METOAbI KOHTPOJISI M Oll€e HKH
pe3yJabTAaTOB 00yueHusl

- ¢(hOpMUPOBAHHOCTH MIPEJICTABICHUM O
MECTE XMMUH B COBPEMEHHOW Hay4YHOMN
KapTUHE MUPA; IOHUMaHUE POJIU XUMUHU B

(dopMHpOBaHUY Kpyro3opa u
(GyHKIIMOHATBHON TPaMOTHOCTH YeJI0OBEKa

JJIL pCHICHU ST ITPAKTUYUCCKUX 3a/1a4;

O1uieHKa BBINIOJIHEHUS BHEAYIUTOPHOMN
CaMOCTOSITENbHON paboThl, yMEHHE paboTaTh C
JOTIOJTHUTEIbHBIMU UCTOYHUKAMH, 3AITa
JOKJIJIOB, pedepaToB, MPe3eHTALIHH.

- BJIaJICHUE OCHOBOIOJIAraloMMHU
XUMHUYECKUMH MOHATUSAMU, TEOPUSAMH,
3aKOHAMM U 3aKOHOMEPHOCTSIMU; YBEPEHHOE

OmeHka pe3yabTaTOB TECTUPOBAHUS, XUMHYECKUX
TUKTaHTOB, WHAMBUIyalbHOro ompoca. lIposepka
JoMaIlHel paboThl, OLIEHKA BBHIMOJHEHUS U 3aIUThI

MOJIB30BAHUE XUMUYECKON TEPMUHOJIOTHEHN U | JIa0OpaTOPHBIX u MPaKTUUECKUX pabor,

CHUMBOJIMKOH; KOHTPOJIBHBIX ~ paboT mo  TemaM  y4eOHOI
U CHUIIITUHBL.

- BJIAJICHUE OCHOBHBIMU METOJIaMU HaydHOro | OIleHKa  yMEHHMs  NPOBOJAUTH  SKCIIEPUMEHT,

MMO3HAaHU s, UCOJIb3YEMbIMUA B XUMUMU: aQHaJIM3UPOBATh €r0 PE3ynbTaThl, JAEIaTh BBIBOJBI,

HaOII0JICHUEM, OITMCAaHUEM, U3MEPCHUEM, 00o01eHue. KonTpons 3HAHUU TEXHUKU

AKCIIEPUMEHTOM; yMEHHE 00pabaThiBaTh,
OOBSICHATH Pe3yAbTaThl IPOBEICHHBIX
OIIBITOB U A€JIaTh BBIBOJbI, TOTOBHOCTH U
CIOCOOHOCTh MIPUMEHSTh METOIBI ITO3HAHUS
MIPU PEIICHUH MPAKTUYECKUX 3a]1aY;

0€30MacHOCTH IPHU BBIMOJHEHUN JTA0OPATOPHBIX W
IPAKTUYECKUX padoT.

- ¢(OpMHUPOBAHHOCTh YMEHUS AaBaTh
KOJIMYECTBEHHBIEC OLEHKU U IPOU3BOAUTH
pacyeTsl M0 XUMUUYECKUM GopMysIaM U
YPaBHEHUSIM;

OueHka yMeHUs pellaTh pacyeTHble 3ajayu,
NpOBEpKa  KOHTPOJBHOM  paboThl, Ppe3yJabTaTOB
TECTUPOBAHMUS, IPOBEPKA JJOMAIIHEN pabOTHI.

- BJIQJICHUE TPABHJIAMHU TEXHUKH
0€30MacHOCTH MPU HCTOJI30BAHUH
XHMHYECKHX BEIICCTB;

HpOBepI(a 3HAHMH TEXHUKA O0e30IIacCHOCTH IIyTeM
TCCTUPOBAHUA, MHAUBUAYAJIbHOI'O OITpOCa.

- c(OpMHPOBAHHOCTH COOCTBEHHOMW MO3ULIUH
10 OTHOIICHHIO K XUMHUYECKON HH(pOopMauu,
IIOJIy4a€MOM M3 pa3HbIX HCTOYHHUKOB.

OI_[CHKa YMCHUA pa60TaTI> C JOIIOJHUTCIBHBIMHA

UCTOYHUKaMU  MHQopmauuu, ¢  ydeOHHUKaMHu,
COCTaBJICHHWE IUIaHA pELEH3UH, (opMynupoBaHue
BOIIPOCOB IE 00CYKIEHUS. Onenka
WH I BU TyaJIbHBIX TBOPYECKUX paoor,
U CCIIEI0BATENLCKUX MIPOEKTOB, yJacTue B
OJTUMITHA/IAX.

— cOpPMUPOBAHHOCTh TPEJACTABICHUNH O
poiaM M MecTe OMOJOTMHM B COBPEMEHHOM
HAy9YHOH KapTHHE MHpa; MOHUMAHUE POJIH
Ouonornn B (opMHpOBaHMM Kpyrozopa H
(byHKIMOHATBHON IPpaMOTHOCTH IE:
peIIeHUs TPAKTUYECKUX 3a71ad;

O1neHKa pe3y/IbTaToOB TECTUPOBAHMS, OCCEIbI.

[IpoBepka momammel pabOThI, SKCIEPTHAS OILICHKA
3a0MThl  WHJAABUIYAIGHBIX TBOPYECKHX  paldoT,
TOKIanoB, pedeparoB, mnpeseHTtanuii. IIpoBepka
BBITIOJIHEHUSI JOMAIHUX 33JIaHUi, KOHTPOJBHBIX
pabor.  OmeHkKa  BBIMOJHEHHUS W 3alUTHI
7a00paTOPHBIX M TpPaKTHYeCKHX paboT. OreHKa
YMEHUS paboTatb c JIOTIOJITHUTEIIbHBIMU
HCTOYHUKAMHU, 00001 MU CcXeMaMH-
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koHcnekramMu. CocTaBiieHUE CPaBHUTEIbHBIX TAOJHII.
Pemenue 3amay.

- BJIaJICHUE ocHoBonoararonmmu | O1ieHKa pe3yIbTaToB TECTUPOBAHMS, OeCeIbl.
MOHATHSAMH U TpeNCTaBlIeHUAMHU O XuBoH | [IpoBepka momaimHel pabOThI, SKCIIEpTHAS OIlIEHKA
NpPUPOJE, €€ YPOBHEBON OpraHW3allud U | 3alMTHl  WHIAWBUAYATbHBIX TBOPUYECKUX  PadoT,
ABOJIIOINH; YBEpPEHHOE MOJB30BAaHME | TOKIAMOB, pedeparoB, mpe3eHTanuii. [IpoBepka
OMOJIOTHYECKOM TEPMHUHOJIOTHEH U | BBIMIOJHEHUS JOMAIHUX 33JaHui, KOHTPOJIBHBIX
CHUMBOJIMKOM; pabor.  OreHKa  BBINOJHEGHHS W 3alMTHI
7abopaTOpHBIX W TMpPaKTHYEeCKuX pabor. OreHka
YMEHUS paboTartb c JOTIOJTHUTEIbHBIMU
HMCTOYHUKAMU, 0000m@OIIMU cXeMaMu-
KoHcriekTaMu. CocTaBjieHNEe CPAaBHUTEIbHBIX TAOHII.
Pemenue 3amau.
—  BIAJAeHUE  OCHOBHBIMH  MeTojamu | OlleHKa pe3yabTaTOB TECTUPOBAHUS, OECEIbI.

HAy4yHOI'O ITO3HAHUS, HCIIOJIb3YEMBIMU IIPHU
OMOJIOTMYECKUX  HUCCIEIOBAHUSAX  KUBBIX
OOBEKTOB W DKOCHUCTEM:  OIHCaHUEM,
U3MEpEHUEM, TMPOBEJACHUEM HaOIIOICHUN;
BBISIBIICHUE W  OLEHKA aHTPONOICHHBIX
W3MEHEHUI B IPUPOJIE;

[IpoBepka momamHei pabOTHI, DKCHEPTHAs OICHKA
3a0MThl  WHAWBUIYAIBHBIX TBOPYECKHX  paldoT,
IOKIanoB, pedeparoB, mnpeseHTtanuii. I[IpoBepka
BBINIOJIHEHUSI JIOMAallHUX 33JaHUi, KOHTPOJIBHBIX
pabor.  OreHka  BBIIOJHEHHS U 3alMUTHI
7abopaTOpHBIX W TMpPaKTHYeCKuX pabor. OreHka
YMEHMUS paboTatb c JIOTIOJIHUTEIbHBIMHU
HMCTOYHUKAMU, 0000m@IOIIMHI cXeMaMu-
koHcrekramMu. CocTaBiieHUE CPaBHUTEIBHBIX TAOJHII.
Pemenue 3amau.

— CcOPMHUPOBAHHOCTh YMEHHH OOBSICHSTH

O1ueHKa pe3ylbTaTOB TECTUPOBAHMUS, OECE/IbI.

pE3yNIbTaThl ouonornueckux | [IpoBepka momammHedt paOOTHI, SKCHEPTHAS OLIEHKA
DKCIIEPUMEHTOB, pelaTh JJIEMEHTapHBIC | 3aMTHl  WHIAWNBUAYAIbHBIX TBOPUYECKUX  PadoT,
OHOJIOrHYEecKUe 3a]1a4H; ToKIanoB, pedeparoB, mnpeseHtanuii. IIpoBepka
BBITIOJIHEHUSI JOMAlHUX 3a/laHUM, KOHTPOJBHBIX
pabor.  OreHka  BBIIOJHEHHS U 3alMUTHI
7abopaTOpHBIX M MpakTH4eckux pabor. OreHka
YMEHUS paboTatb c JOTIOTHUTEIbHBIMU
WCTOYHHUKAMU, 000010 MHI cxXeMaMu-
koHcnekramMu. CocTaBiieHUE CPaBHUTEIBHBIX TAOJHII.
Pemenue 3amau.
- copMHPOBAHHOCTH coOcTtBeHHOH | OLeHKa pe3ylbTaToOB TeCTHPOBAHUS, OeceIbl.
MO3UIIMHA TI0 OTHOIIGHHUIO K Omosiorndeckoil | [IpoBepka momammel paOoOThI, KCIIEpTHAs OIEHKA
uHpOpMAIIUK, TONY4aeMOW M3 pa3HBIX | 3alMTHl  WHAWNBUAYAIbHBIX TBOPUYECKUX  PadoT,
HMCTOYHHUKOB, TIOOATBHBIM JSKOJOTUYECKUM | IOKIAA0B, pedeparoB, mpeseHTanmui. OreHka
npoOieMaM U MyTSAM UX PeleHHUs. YMEHUSI paboTatb c JIOTIOJTHUTEIbHBIMU
HMCTOYHUKAMH, 0000I@IOIIIMMU cXeMaMu-

KOHCIICKTaMH.




