rOCyJapCTBEHHOE aBTOHOMHOE NMPpOo(ecCHOHAIbHOE 00Pa30BaTEIbHOE YUPEXKICHHE
Jlenunrpazackoit obxactu «bopckuii arponpOMBIIITICHHBIH TEXHUKYM

Paccmorpena YTBepxkaeHa
Ha 3aceJJaHUHU IIelarOrMYeCcKOro CoBeTa npuka3oM Ne 5
nportokos Ne 7 ot 28.08.2019 ot 28.08.2019

PABOYA S [TIPOTPAMMA YYEBHOU JIMCIHUITJIMHBI

O01b.07 «<XUMMUSA»

[Tpodeccus:
35.01.13 TpakTOpHUCT-MAIIMHUCT CETbCKOXO03IMCTBEHHOTO MPOU3BOJICTBA

Opranuzanus — pa3padOoTUHK:
roCyJapCTBEHHOE aBTOHOMHOE MpodeccuoHanbHOe 00pa30BaTEIbHOE YUPEXKICHUE
Jlenunrpazackoit ob6aactu «bopckuil arponpOMBIIITIEHHbBIH TEXHUKYM

Pa3zpabotunk:
T.B.Pei6una - mpenogaBateinb

2019 roxn



COJEP)KAHUE

1. [TACIIOPT PABOYEI ITPOI'PAMMGBI

1.1 O6nacTp npuMeHeHust paboueii mporpaMmmsl
1.2. MecTo y4eOHOM JUCIUILUIMHBI B CTPYKTYpPE OCHOBHOM MpodecCHoHaIbHON 00pa3oBaTeIbHON

POTPaMMBI
1.3. Llenu u 3agaun yueOHOW AMCIUIUIMHBI — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS TUCIIUILUINHBI
1.4. KonuuecTBo 4acoB Ha OCBOEHHE ITPOIPaMMbl Y4€OHOM THCHUILIMHBI

2.CTPYKTYPA U COAEP)KAHUE

2.1. O0ObeM y4eOHOM TUCHUIUIMHBI U BUJIbI YU€OHOU paboThl
2.2. TemaTu4eckuil 1J1aH U COAEpKaHUE

3. YCJIOBUA PEAJIM3ALINN

3.1. MatepuanbHO — TEXHHYECKOE 00eCIieueHIe
3.2. UadopmanmonHoe obecrieueHre

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHUM YYEBHOU JUCLHUITIIMHDBI

15

16



1.MACIHIOPT PABOYEN TPOI'PAMMBI YYEBHOM JUCIHUTIJIUHBI
Ob.07 «Xummus»

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMsl

PaGouass mnporpamma yueOHOM IOUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHUI
®denepallbHOTO TOCYAAPCTBEHHOTO oOpaszoBatenbHOro cranmapra (manee — PI'OC) cpennero
obmero oOpa3oBaHus, YTBEPKAEHHOrO mpukazoM MwunHoOpHayku Poccum ot 17.05.12 No 413;
npukaza MunoOpHayku Poccum ot 29.12.14 Ne 1645 «O BHeceHMM H3MEHEHHUH B IIpHUKa3
MuHnucrepcTBa oOpa3oBaHusi W Hayku Poccmiickoit deneparuu ot 17.05.12 No 413»; B
COOTBETCTBUU C PexoMeHmanusMu 1Mo OpraHU3aluy MOJYYCHHUs CPeHero oomero oopa3oBaHus B
mpeJienax 0CBOeHUs 00pa3oBaTeNbHBIX MPOrPaMM CpeHEero mpodeccCuoHaIbHOr0 00pa3oBaHUs Ha
0a3e OCHOBHOIO O0IIEro oOpa3oBaHMA C y4eToM TpeOoBaHUM (eaepanbHBIX TOCYAapPCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB U IMOJIydaeMoil mpodeccud WM CIEUUaTLHOCTH CPETHEro
npodeccnoHaIbHOro obpasoBanus (mMUcbMo JlemapraMeHTa TOCYAapCTBEHHOM MOJIMTUKU B cdepe
noArotoBku padouux kanapoB u JI1O Munobpuayku Poccum ot 17.03.2015 Ne06-259);c yuetom
[IpumepHOi OCHOBHOI 00pa3oBaTEIbHON MPOTPAMMBI  CPEIHEro O0Iero oOpa3oBaHuUS,
0100peHHO pemieHueM ¢eaepanbHOro  yueOHO-METOIUYECKOr0 OO0bEeIUHEHUS T0 00IemMy
oOpazoBanuto (mpotokon ot 28 wmroHs 2016 1. No 2/16-3), IpUMEpPHOH MPOTPaMMBI
o0mieo0pa3oBareabHON y4eOHON TUCHUILUIMHBI «XuUMHs», pekoMeHnoBaHHOH OI'AY «DUPO» nns
peanu3alnuy  OCHOBHOM mpodeccroHanbHOM oOpa3oBarensHoi  mporpammbel  CIIO Ha 0Gaze
OCHOBHOTO 00IIIeT0 00pa30BaHus C OTy4YEeHUEM CpeaHero ob1ero oopazoBanus (mpotokoia Ne 3 ot
23.07.2015 r.) ¥ sIBISIETCSI 4aCThIO OCHOBHOW MPOQECCHOHAIBHONW 00pa30BaTENbHON MPOTPAMMEI
MOJATOTOBKU KBAM(UIMPOBAHHBIX paboumx, cimyxkammx mno mpodeccuu: 35.01.13 Tpakropuct-
MAIIUHUCT CEIHCKOX035HCTBEHHOTO MMPOU3BOICTRA.

B nporpammy BKIIIOUEHO cojepikaHue, HalpaBlIeHHOEe HAa (OPMUPOBAHKE Y 00YUAIOIIUXCS
KOMIIETEHIIMH, HeoOXomauMbIXx Aad KkadectBeHHoro ocsoenus OIIOIT TIIIKPC na 06ase
OCHOBHOTI'0 00111eT0 00pa30BaHus ¢ MOJYyYEHUEM CPeJHEro oomero o0pa3oBaHus.

Conepxanue y4eOHOro Mmarepuaina, MOCIEAOBAaTEIbHOCTh €r0 M3Y4YEHHUsl, paclpeliesieHue
y4eOHBIX 4acoB, TeMaTHKa pedepaTroB, BUABl CAMOCTOSATEIbHBIX PAaOOT yUUTHIBAIOT CHEU(PUKY
IpOrpaMM MOJATOTOBKH KBAIM(PUIMPOBAHHBIX paOOYUX U OCBanBaeMoOi MpoQeccuu.

1.2. MecTto Yy4eOHOH JMCUMILVIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHATbHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI

Vuebnas nucummuiuHa OJ1B.07 «Xumus» OTHOCHUTCS K 0a30BBIM Y4YEOHBIM JAUCIUIUIMHAM
0011e00pa30BaTeIHHOTO HUKIIA.

1.3. Heau u 3a1a4u y4eOHOH THCHMIIIMHBI — TPeOOBAHUS K pe3yJbTaTaM O0CBOECHHMA yueOHOl
AUCHUILINHBI
Copepxanue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha JTIOCTHIKEHUE CIAEAYIOIIUX HeJIeH:
* ¢opMupoBaHHE y OOy4arOUIMXCS YMEHHUS OIEHMBATh 3HAUMMOCTh XMMHUYECKOTO 3HAaHUS IS
Ka)KI0r'0 YEJIOBEKA;
* (hopMUpOBaHME Y 00YYAIOLIMXCS LIETOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUH B CO3AAHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKPY’KaroIleW AEMCTBUTEIBHOCTH: IPUPOIHOM, COLMAIBHON, KYJIbTYPHOU, TEXHUUECKOU CPEJIbl, —
WCIIOJIB3YS ISl 3TOT0 XUMHUYECKUE 3HAHUS;
* pa3BUTHE y 00YyYarOIIMXCsA YMEHUN pa3nuyaTh (GaKThl U OLIEHKH, CPABHUBAThH OLIEHOYHBIE BHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPHUSIMH OLIEHOK U CBA3b KPUTEPUEB C ONPEJECICHHON CUCTEMOM LIEHHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;
* npuoOpereHue OOy4yarOIIMMHUCS ONbITa PAa3HOOOPAa3HOM  JEATETBHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KJIIOUYEBBIX HABBIKOB, UMEIOLINX YHMBEPCAJIbHOE 3HAYEHUE JJIA Pa3IMYHBIX BHUIIOB
JeSITeTIbHOCTH (HAaBBIKOB pEIICHUS MPoOJeM, MPUHATHUS pEIIeHUi, MMOMCKa, aHainu3a U 00paboTKU
UH(pOpMaLUY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHHM, COTPYIHUUYECTBA, O€3011aCHOrO
oOpaleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HN).



OcBoenne coaepxaHusd Yy4eOHOW JUCHUIUIMHBI «XHUMHUSA», OO0ECIEeYMBAET JOCTHKEHUE
00y4aromuMHCs CIEIYIOIUX Pe3yabTaToB:
* IUYHOCMHDBIX:
—— YyBCTBO I'OPJIOCTU U YBA)KE€HUS K UCTOPUHU U JOCTHXKEHUSM OTEUYECTBEHHON XMMUUYECKON HAYKU;
XMMHUYECKH TPaMOTHOE MOBEJCHHE B IPOPECCUOHATIBHON JESITEIbHOCTH U B OBITY IPH OOpaIlleHuu
C XMMHUYECKUMHU BEIIECTBAMHU, MaTEpUAIaMU U IIPOLIECCAMY;
—— TOTOBHOCTh K IPOJOJDKEHUIO 00pa3oBaHMs M IOBBIIEHHUA KBaIM(UKAUUM B H30paHHOU
npoeCCHOHATILHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJM XUMHYECKUX KOMIICTCHLUH B
3TOM;
—— YMEHHUE MHCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOW HAyKM M XUMHYECKHX
TEXHOJIOTUH Ui TOBBILIEHUS COOCTBEHHOI'O MHTEIJIEKTYaJlbHOTO Ppa3BUTUS B BbIOpaHHOMU
po(hecCHOHANTLHOM e TEIbHOCTH,
* MemanpeomemHubix:
—— HCIIOJIb30BAHME  Ppa3IMYHBIX BHJIOB II03HABATEIbHOW  JEATEIBHOCTH M  OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (MOCTaHOBKU 3ajaud, (GOpPMYJIMPOBAHUS THIOTE3, aHaIu3a |
CHHTE3a, CPaBHEHHUs, 000OIIEHHS, CHCTEMAaTH3alliH, BBISIBICHUS! IPUYMHHO-CIICACTBEHHBIX CBS3EH,
IIOKCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJIOB) I PELICHUs MOCTABICHHOM 3a/1a4M, IPUMEHEHUE
OCHOBHBIX METOJIOB I03HaHUs (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3YUEHUS pa3InyHbIX
CTOPOH XHMMMYECKMX OOBEKTOB M IPOLECCOB, C KOTOPBIMH BO3HUKACT HEOOXOIUMOCTh
CTaJIKUBATHCSI B MPO(ECCHOHATILHOMU cdepe;
—— HUCIMOJIb30BAHUE PA3IMYHBIX MCTOUYHUKOB Ul MOJIYYEHUS XUMHUYECKOM MH(pOpMaLuu, yMEHUE
OLICHUTH €€ JIOCTOBEPHOCTH /ISl TIOCTHIKECHHUS XOPOMIUX PE3YJIbTATOB B PO ecCHOHATIBHOM chepe;
* NPEOMEMHBIX .
—— c(hopMHUPOBAHHOCTH MPEICTABICHUI O MECTe XMMHU B COBPEMEHHOI HaydyHOW KapTHHE MHpA;
HOHUMAaHHUE POJIM XUMHUHU B (POPMUPOBAHUM KPYro3opa U (PyHKIIMOHAIBHOW IPAMOTHOCTHU YellOBEeKa
JUISL pEIIeHUs TPaKTHUECKUX 3aj1ay;
—— BIJAJCHHE OCHOBONOJATalOIUMU XHMHUYECKUMHU [OHATHSAMH, TEOpUSMHU, 3aKOHaAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
—— BJIaJCHUE OCHOBHBIMH METOJAaMH HAYYHOTO [IO3HAHUS, MWCIOJIB3YEMBIMHM B XHUMHHU:
HaOJII0/IEHUEM, OMNMCAaHUEM, HM3MEPEHUEM, SKCIIEPUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ysbTaThl MPOBEIECHHBIX ONBITOB M J€JIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH HPUMEHSTH
METO/Ibl TO3HAHUS NPU PELICHIH MPAKTUYECKUX 3a]1aY;
—— c(hOpMHUPOBAHHOCTh YMEHHUS [1aBaThb KOJIMYECTBEHHBIE OLIEHKHM M IMPOU3BOJUTH pacueThl 110
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;
—— BJIaJIeHUE MIPaBUIaMH TEXHUKN 0€30aCHOCTHU MPH MCII0JIb30BAaHUHM XMMUYECKUX BEILECTB;
— c(hopMHpPOBAaHHOCTH COOCTBEHHON MO3MIMM MO OTHOIIEHHIO K XHMHMUYECKON HHQOpMaiuu,
MI0JIy4a€MOM U3 pPa3HbIX HCTOYHUKOB.

1.4, Koau4yecTBO 4acoB HA OCBOEHHE MPOrpaMMbl y4eOHOH THCHHUILTHHBI
- MaKCcUMallbHas yaeOHast Harpy3ka 137 yacoB, B TOM 4HCIIE:
- o0s13arenbHast ayAuTOpHas yuyeOHast Harpy3ka - 114 gacos,;
- camocrosTenpHas padorta — 23 Jaca.



2.CTPYKTYPA U COJEP)KAHWUE YUEFHOM JUCIAILJIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bun yuyeOHo# padoThI

O0BeM yacoB

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 137
O0s13aTesIbHAsI AYAUTOPHAsI YueOHasi Harpy3Ka (Bcero) 114
B TOM YHUCIJIE:
TEOpPETUYECKOE 00yUeHnE 100
nabopaTtopHbIe pabOTHI 4
MIPAKTUYECKHE 3aHATHUS 10
CamocTtosiTeibHas padoTa o0yuyaoumerocs 23
8

B TOM YUCJIC KOHCYJIbTAllUN

Htorosas arrectaius B dopme nuddepeHmpoBaHHOrO 3a4era




2.2. Temarnuyeckuii jiad u cogepxanuve yueoOHoi pucuunnubl O/1b.07 «Xumus»

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, 1abopaTtopHsie paOOThl U MPAKTUYECKHUE 3aHATHS, O6bem yacoB YpoBeHb
pasesioB U TEM caMoCTOsATENIbHAsE pPaboTa 00yYarOIMXCsI OCBOEHUS
1 2 3 4
Pa3nen 1. OBLIIAA U 68
HEOPI'AHUYECKAS
XUMUus
Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 7
OCHOBHBIE ITIOHITHUS U OcHoBHbIe noHsTHS XUMHH. BemectBo. AToM. Mosekyna. XUMUYECKUA SJI€MEHT. 1
3aKOHBI XMMUH Aunorponus. IIpocTeie U ClIOKHBIE BelecTBa. KauecTBEHHBINM 1 KOJIMYECTBEHHBIN COCTAB
BENIECTB. XMMHUUYECKUE 3HAKH U GOopMyJIbl. OTHOCUTEILHBIE AaTOMHAS U MOJIEKYJISPHAs
maccel. KoanuecTBo BelecTsa.
OcHoBHbI€ 3aKOHBI XUMHH. CTEXHOMETpHS. 3aKOH COXPAaHEHUS MacChl BEILIECTB. 3aKOH 2
IIOCTOSIHCTBA COCTaBa BENIECTB MOJIEKYJISPHOM CTPYKTYPHI. 3aKOH ABOTrapo U CIIEACTBUS
UX HETO.
Tema 1.2. Cogepxanue yueOHOro MaTepuana 6
Hepuonuyecknii 3aKoH 1 [Mepuoanueckuii 3axon JI.M. Menneneesa. Otkpeitue J.1. MenaeneeBbiM 1
Hepuoanyeckas [Tepuoauueckoro 3akona. [leproarucckas TabanIa XAMHYCCKUX JIEMEHTOB —
CHCTCMa XUMUICCKHUX rpaduueckoe 0TOOpaKeHUe NEPHOIUUECKOro 3aKkoHa. CTPyKTypa HEPHOIUYECKOM
anemenToB JI.1. TaOIHIIBI: TIEpHO/Ibl (MaJibie U OOJIbIIKe), TPYIIbI (TJIaBHAS M TOOOYHAs).
MenyeneeBa 1 CTPOCHHE | Crpoenne atoma n neproandecknii sakon JL.1. Menjieneea. ATOM — CIIOKHas 4acTHIA. 2
aroma. SIapo (IpOTOHBI M HEUTPOHBI) M SJEKTPOHHAs 000a0uKa. M3otomsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB MaJIbIX Mepruo10B. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0OYEK ATOMOB DIIEMEHTOB OOJIBIIMX MEPHOIOB (MIEPEXOHBIX HIEMEHTOB).
[TonsiTHe 00 opOHTANSIX. S-, p- B d-OopOHTaIH. DICKTPOHHBIE KOHPHUTYypAIIUA aTOMOB
XMMUYECKUX DJIEMEHTOB.,
3HaueHne NEPHOIAYECKOr0 3aKOHA 1 IEPHOIUUECKOM CHCTEMBI XMMUUYECKUX DJIEMEHTOB 1
JI.A. Menaeneesa Uit pa3BUTHs HAYKH ¥ IOHMMAHUS XMMHYECKOW KapTHHBI MHpA.
Tema 1.3. Coneprkanne y9eOHOro MaTeprasa 11
Crpoenue BelecTBa KoBajileHTHass XuMHUYeCKas CBsI3b. MeXaHn3M 00pa3oBaHKsl KOBAIICHTHOM CBS3H (0OMEHHBII 2

¥ JJOHOPHO-aKIIENTOPHBIN ). DIEKTPOOTPHUIATEIFHOCTh. KOBasIeHTHBIE TIONIApHAs 1
HenousipHast cBsi3u. KpaTHOCTh KOBaJIGHTHOM CBA3U. MOJIEKYIIsIpHbIE U ATOMHBIE




KpHUCTaJUIMYeCKUe pemeTku. CBONCTBA BEIIECTB C MOJICKYJISIPHBIMU U @aTOMHBIMHA
KPHUCTAJUIMYECKUMH PEIIETKAMM.

HNonnas xumudeckas cBs3b. KaTHOHBI, ©X 00pa30oBaHUE U3 aTOMOB B PE3yJIbTAaTe MpoIiecca
OKHUCJICHUS. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe MPOIIECCa BOCCTAHOBIICHHSI.
NoHnHas cBsI3b, Kak CBsA3b MEXK/ly KATHOHAMU U AHMOHAMHU 3a CYET JIEKTPOCTATUYECKOTO
nputsokenus. Kinaccudukanus HOHOB: TIO COCTaBy, 3HAKY 3aps/ia, HATUIHIO THIPATHOMI
0060s0uku. MloHHBIE KpucTaunueckue pereTku. CBOMCTBA BEIIECTB ¢ HOHHBIM TUITOM
KPUCTAJUIMYECKOU PELIETKH.

Merannuueckas cBsizb. MeTaumyeckas KpUucTaInueckas penieTka i MeTajuinyecKas
XHUMHYECKAs CBA3b.

ArperaTHbple COCTOSIHHS BEIIECTB M BOJIOPOJIHAS CBS3b. TBEp0€, )KUIAKOE U Ta3000pa3Hoe
COCTOSIHMS BelecTB. [lepexo BemecTsa U3 0JHOTO arperarHoro COCTOSIHUS B APYTOE€.
Bonoponnas cBsi3b.

Yucrtele BewecTBa U cMecu. [loHaTHE 0 cMecu BelecTB. [ OMOreHHbIE U TeTepOreHHbIE
cMmecu. CocTaB cMecel: 00beMHas M MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBas I0JI
IIpUMeECeH.

Hucnepcusie cuctemsl. [lonarue o gucnepcHoii cucreme. {ucnepcHas dasa u
mucriepcuonHast cpena. Knaccudukanus qucrnepeHbix cucteM. [IoHaTHEe 0 KOJUTOMTHBIX
CHCTEMAX.

Jladoparopubie padorsl Ne 1,2 «[IpurotoBienue cycreH3nn»; « O3HAKOMIJICHHE C
JIUCIIEPCHBIMH CHCTEMaMI».

KonTponbnas padota Ne 1 mo remam «Ilepuonnyeckuii 3akon u [lepuonudeckas cucrema
xumuueckux semeHToB J[.M. MenaeneeBa u ctpoenue atoma. CTpO€HHE BEIIECTBAY

Tema 1.4. Bona.
PactBopsI.
DNEeKTPOIUTHYECKAS
JUCCOLIMAITHS.

CopepxaHue ydeO0HOT0 MaTepuaa

Bopna. Pacteopsl. PactBopenue. Bona kak pactBopurelb. PacTBOpUMOCTh BEHIECTB.
HacplieHHbie, HEHACBIICHHBIE, TIEPECHIILIEHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEPJbIX BEUIECTB OT Pa3IUYHbIX (PAKTOPOB.

MaccoBas 1071 paCTBOPEHHOT'O BEIIECTBA.

DNEKTPOTUTHIECKAs JUCCOMAIIHS. DJIECKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAS
muccouuanus. CTeneHb dJIeKTPOTUTUYECKON Tucconnanni. CUibHbIE U crabbie
37eKTpoNUThl. OCHOBHBIE MOJOKEHUS TEOPUH DIIEKTPOTUTHIECCKON THCCOIUAINH.
Kucnotel, 0OCHOBaHUS U COJIM KaK JIEKTPOJIUTHI.




Jlaboparopuas padora Ne3 «licnbiTaHre pacTBOPOB KUCJIOT, OCHOBAHUH U COJIEH
WHJUKATOPaMu».

IIpakTyeckas padora Ne 1 « IlpuroroBienue pactBopa 3a1aHHON KOHIIEHTPALMI.

Tema 1.5. Copneprkanue y4eOHOro Marepuasa
Knaccudukanus KucnoTsl 1 ux coiicTBa. KHCIOTBI KaK 3JIEKTPOIMTHI, UX Kiaccu(uKauus M0 pa3iIudHbIM
HEOPraHUYECKUX npu3HaKaM. XHUMHUYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPHHM DSIEKTPOTUTHUECKOMN
COEIMHEHUN U UX muccoranui. OcoOEHHOCTH B3aWMOJICHCTBHS KOHIEHTPHPOBAHHOM CEPHONM M a30THOM
CBOIiCTBa. KHUCIIOT ¢ MeTajutaMu. OCHOBHBIE CLIOCOOBI MOTYYEHHS KUCIOT.
OcHoBanust u ux cBoiictBa. OCHOBaHMSA KaK O3JEKTPOJUTHI, MX KiIaccuuKamus ™o
pa3jMYHbIM  TIpHU3HaKaM. XHUMHYECKHE CBOWMCTBA OCHOBaHHMI ~ B CBET€ TEOpUU
AIIEKTPOJINTUYECKON Jucconuanuy. PasiokeHne HEpacTBOPUMBIX B BOJE OCHOBAHUU.
OcHoBHBIE CIOCOOBI MOTYYESHHS] OCHOBAHMIA.
Comu u ux coictBa. Conu kak 3aekTponutbl. Coiu cpenHue, KHUCIble U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPHH JJICKTPOIUTUYECKOM nucconnanuu. Crnocoosl
IIOJIy4EHUS COJIEH.
Oxcunpl u ux cpoictBa. ConeoOpasyromue U HecojeoOpasyromue okcuabl. OCHOBHBIE,
amMpOTepHbIE W KHUCIOTHBIE OKCHJBL. 3aBHCUMOCTh XapaKTepa OKCHIA OT CTEHNeHH
OKHUCJICHHS O0O0pasylollero ero MeTaia. XHUMHYECKHE CBoicTBa okcuzoB. [lomyuenue
OKCHJIOB.
JladboparopHasi padora Ne 4 «3yyeHue B3aMOI€CTBUS KUCIOT C OCHOBAHUSAMH,
COJISIMI Y.
IIpakTHyeckne 3aHATHA:
Ne 2 « XuMunueckue cBoWcTBa KUCIOT.
Ne 3 « I'mzpponu3 conelt pa3InyHOro TUIIA.
Ne 4 « I'enernyeckas CBA3b MEKAY KJlacCaMH HEOPraHUYECKUX COETMHEHUIN.
Tewma 1.6. Copnepxkanne ydeOHOro MaTepuana

XHMHYECKHUE peaknuu

Knaccugukanus Xumuueckux peakuuil. Peakuuu coeluHeHMs, pa3iokKeHUs, 3aMelCHHUs,
oOmeHa. Karamutnueckue peakuuu. OdpaTumblie 1 HeoOpaTUMble peakiuu. ['oMoreHHble U
TETEPOreHHBIEC ~PEaKLUUU. OK30TEPMHUUYECKHE M OSHIOTEPMHUYECKHE peakuuu. TemnoBoi
s ekt xumMudeckux peakiuil. TepMoxuMuueckue ypaBHEHUS.
OKHCINTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHp okuciaeHuss. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTENb M OKHCICHHE. MeToa 3IeKTpOHHOro OanmaHca JUls
COCTaBJIEHUS] YPABHEHUI OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.




CkopocTh XuUMHYECKUX peakiuid. [loHsSTHE O CKOpOCTH XHMMHUYECKHX PEaKIHi.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHMX pPEaKUUH OT pa3iuyHbIX (PAKTOPOB: MPHUPOJIBI
pearupyromux  BEIIEeCTB, UX  KOHLEHTpAlUH, TEMIEPaTyphl, MTOBEPXHOCTHU
CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTAJIN3aTOPOB.

OO6patuMocTh XUMHUYECKHX peakiuil. OOpaTumMble U HeoOpaTUMbIEe PeaKIMU. XUMHUYECKOe
PABHOBECHE U CIIOCOOBI €r0 CMEIEHHS.

KonTtponsnast padora Ne 2 o temam «Kitaccuduxanust HEOPraHUIECKUX COSAMHEHUH 1 UX
CBOMCTBA. XMMHUYECKUE PEAKLIUN.

Tema 1.7.
MeTasisl 1 HEMETAILUIBI

Conepkanue yaeOHOro MaTeprasia
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Metamibl. OCOOEHHOCTH CTPOSHHUS aTOMOB U KpUCTAIOB. DU3HUECKUE CBOMCTBA
MeTaiioB. Kitaccupukanus MEeTauioB 1Mo pa3IndHBIM IIpH3HAKaM. XUMHYECKHUE CBOMCTBA
METAJJIOB. DJICKTPOXUMUUYECKUI PsiJl HANPSHKEHUH MeTaJuioB. MetajutoTepMus.
Koppo3us MeTamioB: XuMuueckasi ¥ JIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH
KOPPO3UH OT yCJIOBHI OKpYyXkatoriei cpeabl. Kitaccudukarus Koppo3uu METaIIOB 110
pa3nuYHBIM npu3HakaMm. CriocoObl 3aIIUTEI METAJUIOB OT KOPPO3UH.

O6mmue crioco6b! nony4yeHus metauioB. [loustue o metamnyprun. CriaBbl YepHbIE U
LIBETHEIE.

[Ilenounbie MeTaIbl. bepuiuii, Marauil M eJI0YHO3eMENIbHbIE METAIIbl. AJTIOMUHUH.
Kemneso.

Hewmertannsl. OcoGeHHOCTH CTpOESHHS aTOMOB. HeMeTabl — mpocThie BeliecTBa.
3aBUCHMOCTH CBOMCTB TaJIOTEHOB OT WX MOJIoKeHHs B [lepuonanueckoii cucreme.
OxuciuTeIbHbIE 1 BOCCTAHOBUTEIBHEIC CBOMCTBA HEMETAJIJIOB B 3aBUCHMOCTH OT UX
MIOJIOKEHUS B PATY IIACKTPOOTpUIIATeIbHOCTH. ["anorensl. CoeIMHEHUSI TaJIOTEHOB.
Kucnopon. Cepa. Azotr. Docdop. Yriaepo.

IIpakTyeckue padorsi:

Ne 5 « KauecTBeHHBIEC PeaKIIUU HA HOHBI METAIIIIOB)

Neo 6 « TTonyuenue, coOupanue 1 pacrio3HaBaHUE Ta30BY.
No 7 « Pacnio3HaBaHue BEHIECTBY.

KonTponbubie padotsl Ne 3 o Teme « Metammbi», Ne 4 mo Teme « HemeTtamnsiy.




Paznean 2. 46
OPI'AHNYECKASA
XUMUA
Tema 2.1. CopepxaHne yaeOHOT0 MaTrepuaa 4
OCHOBHBIE TOHATHUS [Ipeamer oprannueckoit xumuu. [IpupoiHbIE, HCKYCCTBEHHBIE U CHHTETHYECKUE
OpPraHUW4eCKOM XMMHMU U | opraHuveckue BemiecTBa. CpaBHEHNE OPraHMUECKUX ¢ HEOPTraHWYECKUMU BEIIECTBAMHU.
TEOPHS CTPOEHUS XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COCITMHEHHSI aTOMOB B MOJIEKYJIbI 11O BAJICHTHOCTH.
OpraHU4eCKUX Teopus crpoeHust oprannueckux coequHeHuit A.M. bytineposa. OCHOBHBIE MTOTOXKEHUS
COEIMHEHU I TEOPUHU XUMUYECKOTO cTpoeHus. Mzomepus u uzomepbl. XuMudeckue GopMyibl 1 MOAETH
MOJIEKYJI B OPraHUYECKON XHUMUU.
Knaccudukanus oprannyeckux BemectB. Kimaccudukanus BemecTs Mo CTPOSHUIO
YIJIEPOAHOIO CKEJIEeTa U HAIMYUIO (DYHKIIMOHAJIBHBIX TPYII. 'oMOJI0TH ¥ rOMOJIOTHS.
Hauana nomenkiatypsl [UPAC.
Tema 2.2. Cogepxanue yueOHOTo MaTepuana 12

YrneBogopoibl U ux

MMPpUPOAHBIC HCTOYHHUKH.

AJIKaHbI: TOMOJIOTUYECKUH psAJl, ©30MEPUS U HOMEHKJIATypa aIKaHOB. XUMUUYECKHE
CBOMCTBA aJKaHOB (METaHa, ’TaHa): TOPCHHE, 3aMEIIECHUE, PA3JIOKEHUE, ICTUIPUPOBAHKE.
[IpuMeHeHre anKaHOB Ha OCHOBE CBOMCTB.

[uxnoankansl. 'oMooruueckuii psii © HOMEHKJIATypa [IUKJI0ATKAHOB, UX 001as
dopmyna. M3omepus HUKI0ATKaHOB: MEXKKIIACCOBAas, yriepoaHoro ckeneta. [lonydyenue u
¢du3HYecKre CBONCTBA IUKJIOATKAHOB. XUMHUUECKHE CBOMCTBA IIUKIIOAIKAHOB.
IIpumeHeHue.

AJKEeHBI. DTUJICH, €T0 TIOJIYYeHHE (IEeTHAPUPOBAHNEM dTaHa, ACTIOINMEpU3aIHeit
MOJIMATUIIEHA). | OMOJIOTMUeCKul psiji, N30MEpHs, HOMEHKIIATypa aJIKeHOB. XUMHUECKUE
CBOICTBa ATUJIEHA: FTOPEHHE, KaYeCTBEHHbIE PeaKIK (0OeclBeunBaHuE OPOMHOI BOJIBI U
pacTBopa nepMaHraHara Kajus), TuapaTanus, nonumepusaius. [[pumeHenne sTuineHa Ha
OCHOBE CBOWCTB.

Huensl. [londarue o gueHax Kak yriaeBoAopoAax ¢ ABYMs IBOMHBIMU CBSI3SIMHU.
CorpspKkeHHbIE TUeHBl. XUMUYECKHUE CBOMCTBa OyTaaueHa-1,3 u uzonpexa:
oOeciBe4rBaHME OPOMHOM BOJBI U TOMTUMEPU3AIIHS B KAYIYKH.

AnkuHbl. AnieTuneH. XUMMUYECKHUE CBOMCTBA alleTUIIEHA: TOPEHHE, 00eCIIBEUNBAHNE
OpOMHOM BOJBI, MPUCOETUHEHHNE XJIOPOBOAOPOIa U ruapaTaius. [I[pumeHeHne aneTuieHa
Ha OCHOBE CBOMCTB. MexKiiaccoBasi u3oMepus ¢ ainkaaneHamu. [lomydyenue anernieHa
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MAPOJIM30M METaHa U KapOUTHBIM CIIOCOOOM.

Apensl. ben3on. XuMudeckue CBOWCTBa OEH30J1a: TOPEHHE, PEAKIIUHU 3aMELICHUS
(ranorenupoBanue, HUTpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.
I'omosnornueckuit psg apenoB. Tosryon. HurpoBanue tonyosa. TpoTui.

[TpupoaHbIe HCTOYHUKH YTIeBO10poAOB. [IpupoiHblii ra3: cocraB, MPUMEHEHUE B KaUeCTBE
toruBa. [TomyTHbIi HeTIHOM ra3, ero nepepadoTka.

Hedts. Cocta u nepepabotka Hedtu. [leperonka nedru. Hegrenpomykrsl. OkraHOBOE
q1CI0 OCH3UHOB.

CrtpykTypHBIE (OPMYIIBI YTIIEBOAOPOIOB, H30MEPHI U TOMOJIOTH;

HasBanue yriaeBogopooB 1o mexayHapoanoi Homenkiarype IUPAC.

Pemienne 3a1a4 Ha HAXOXKACHUS MOJIEKYIIIPHON (hOPMYIIBI ra3000pa3HOTO YIIIEBOAOPOAA.
Penrenue pacu€THBIX 3aj1a4 110 YpaBHEHUSIM XUMHUYECKUX PEAKIIUH.

Konrtponsnas padora Ne 5 o Teme «YTII€BOIOPOJIbI U MX TPUPOJHBIE HCTOYHUKIY. 1
Tema 2.3. CopepxaHue yaueOHOro Marepuana 15
Kucnopoaconepxamue | Crnmprel. [Tlomyyenne stanona OpoKeHHEM IITIOKO3bI M THIPATAIe STHIICHA.
OpraHu4ecKue ['mapokcuiipHas rpynna kak GyHkiuoHanbHas. [loHgTHe 0 npeaeabHbIX 0JHOATOMHBIX
COETUHEHMUSI. cnuprax. XUMUYECKHE CBOMCTBA ATAHOJA: B3aUMOJICHCTBUE C HATPUEM, 00pa30BaHUE

HPOCTBIX U CIOXKHBIX F3(UPOB, OKUCIEHHE B asiblerua. Ilpumenenne 3taHoIa Ha OCHOBE
CBOMCTB. METUIIOBBIN CIIMPT U €r0 UCIIOJIb30BAHNE B KAYECTBE XUMHYECKOTO CBIPBSI.
TOKCHYHOCTH MeTaHOJIa ¥ MpaBHJIa TEXHUKHM 0€30MacHOCTH MpU paboTe C HUM.
MHoroaroMHble ciupThl. MI30Mepus 1 HOMEHKIIAaTypa IPEeICTaBUTENIEH IBYX- U
TPEeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX
KauecTBEHHOEe oOHapyxeHue. OTAelbHbIe IPEACTaBUTENN: STUICHIJIMKOIIb, TJIUIEPUH,
CHOCOOBI UX MOIYUYECHHUs], MPAKTUUIECKOE TPUMEHEHHE.

®enon. Puznyeckre 1 XuMudeckne cBoicTBa ¢peHosa. BzanMHoe BinsHIE aTOMOB B
MoJiekyse (heHosa: B3auMOJAeMCTBIE C THIPOKCUAOM HATPUs U a30THOU KUCIIOTOH.
[Tpumenenue ¢eHoia Ha OCHOBE CBOMCTB.

Ansneruasl. [Tonstre o0 anpaerunax. AnbaeruaHas rpymnmna kak GyHKIHOHAIbHAs.
DopManbIETua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOIIMM ciupT. [loydeHune anbaeruioB OKUCICHUEM
COOTBETCTBYIOMUX cupToB. [TonukonaeHcanus popmanpaeruaa ¢ GeHosom B
denonopopmanpaeruanyo cMmony. Ilpumenenne ¢popmainbaeriia Ha OCHOBE €ro CBONCTB.
Kap6onossie kucnotsl. [lonsiTie 0 kapOoHOBBIX KHcnoTax. KapOokcuibHas rpynna Kak
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¢dbyHkroHanbpHas. ['oMonornueckuit psij npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX

kucnot. [lomyuenne kapOOHOBBIX KHCIIOT OKUCICHHEM ajlbJICTHI0B. XUMUYECKIE CBONCTBA

YKCYCHOM KHCJIOTBI: 00IIMe CBOWMCTBA C MUHEPATbHBIMU KUCIOTaMHU U PEeaKLUs
stepupukanmu. [IpuMeHeHne yKCyCHOM KMCIIOTH HA OCHOBE CBOMCTB. BhICIINE KUpPHBIC
KHUCJIOTHI Ha MIpUMepe NaIbMUTHHOBOM U CTe€apuHOBONH. MHOTroo0pasue KapoOHOBBIX
KHCIIOT (111aBeeBasi KUCI0Ta KaK IByXOCHOBHAsI, aKpUJIOBasl KMCJIOTA KaK HENpeaeabHas,
OeH30iHas KHCII0Ta KaK apOMaTUYecKas).

Crnoxuble 3¢upsl 1 xupsl. [lonydeHue caoxKHbIX 3PUPOB peaKuei STeprupuKaLnu.
Crnosxnble 3(upsbl B pupoie, ux 3HaueHue. [Ipumenenue cinoxHbIX 3pUpoB Ha OCHOBE
CBONCTB.

Kupsl kak cnoxxuble 3¢upsl. Knaccudukarus sxupoB. XUMUYECKUE CBOWCTBA KHUPOB:
TUAPOJIN3 U TUIPUPOBAHUE KUAKUX KUPOB. [[prMeHeHue )kUpoB Ha OCHOBE CBOMCTB.
Mpb1na.

YrieBoapl. YTIeBOIbI, UX KIIaCCU(DUKAIIHS: MOHOCAXapu bl (TIHOK03a, (GPYKTO3a),
Jycaxapuibl (caxapo3a) ¥ mojimcaxapu bl (Kpaxmail U 1eJUTI0II03a).

['mrok03a — BEIIECTBO C IBOMCTBEHHON (DYHKIIMEH — alTbACTHIOCTIUPT. XUMHYECKHE
CBOICTBa ITIOKO3bI: OKHCIICHUE B TIIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHUE B COPOUT,
criupToBoe OposkeHue. [IpuMeHeHne rroKo3bl Ha OCHOBE CBOMCTB.

CtpoeHue U XUMHUYECKUE CBOMCTBA caxapo3bl. TeXHOIOrnYecKrue OCHOBBI TPOU3BOICTBA
Caxapo3sl.

Kpaxman. Ctpoenue MosieKyasl. PU3n4ecKue 1 XUMUYECKHE CBOMCTBA, HAXOKIEHHE B
npupojie u ouonorunyeckas poib. [Ipumenenue.

[emtrono3za. Ctpoenue, puznyeckue U XuMuueckue cBoiictsa. HaxoxxaeHue B npupose u
O6uonoruueckast poiib. llpumenenue. CpaBHeHHE CBOMCTB Kpaxmalia U IIeJUTF0JI03bI.
3HaueHue YrJIEBOAOB B KUBOU NPUPOAE U KU3HU YEIOBEKA.

IIpakTnyeckas padora Ne 8 « Pacno3HaBaHne opraHM4eCcKHX BELIECTBY. 1
KonTponbras padora Ne 6 o reme «Kuciiopoacoaepkanine OpraHnIecKie COCTHHESHUS. 1
Tema 2.4. Cozeprxkanue yaeOHOTO MaTepuana 9
A3oTconeprxamue Awmunsbl. [Tonstue 06 aMuHax. AHMIIMH, KaKk opraHudeckoe ocHoBaHue. [lonydenue
OpraHHyecKue aHWINHA U3 HUTpoOeHs3ona. [IpumeHeHre aHnIMHA Ha OCHOBE CBOMCTB.

coenuHenus. Ilonmnmepst

AMHWHOKHMCIOTEI. AMUHOKHCIIOTEI KaK aM(I)OTepHBIC I[PI(I)YHKI_[I/IOHaJIBHBIC OpraHu4cCKuc
COCAMHCHUA. XUMUYeCKHe CBOMCTBA aMUHOKHUCIIOT: BSaHMO)IefICTBPIe CO IIICJI04aMu,
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KHCJIOTaMHU U JIpYT € IpYroM (peakiust MoJukoHaeHcauun). Ilentuanas cBa3b u
noymnenTuasl. llpuMeHeHne aMuHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuynas, BTopuuHasi, TpeTUYHAsl CTPYKTYPhI OeIKOB. XHMUYECKHUE CBONCTBA
OETIKOB: TOpEHHeE, IeHATYpaLus, THAPOIIHN3, IBETHBIE peakiy. buomornueckue GyHKIuu
0EeIKOB.

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX cOeAMHEHUH. MoHOMep, noJumep,
IIOJIyYEHUE MOJIMMEPOB PEAKIIMEN TOJIMMEPU3aLUH U ITOJINKOHCHCALUN, CTEIICHb
MOJIMMEPHU3ALUH, CTPYKTYPHOE 3BE€HO. THIIbI TOJIUMEPHBIX LIENEH: IMHEUHBIE,
pa3BETBICHHBIEC, CILIUTHIC.

IInactmaccel. TepMOIUIaCTUYHBIE M TEPMOPEAKTUBHBIE IacTMacesl. [Ipeacrasurenu
IJIACTMAcC.

Bonokna, ux knaccupuxanus. [lonydyenue BosiokoH. OTeNbHbBIE IPEACTaBUTEIN
XUMHYECKHX BOJIOKOH.

Kayuyyku HaTypanpHbIIM M CHHTETHYECKUE. ByJIkaHM3anys KaydyKa, pe3uHa.

IIpakTuyeckasi pa6ora Ne 9 « Pacno3naBaHue miacTMacc U BOJIOKOHY 2

IIpakTuyeckas pabora Ne 10 « Pacrio3HaBaHHe OpraHUYECKHUX BELIECTB)

KonTponbras padota No7 1mo Teme « A30TcojiepKaIiie OpraHndecKue COSTUHEHHMS. 1

[Tonmmmepb».
Tewma 2.6. Cogepxkanue yaeOHOro mMaTepuarna. 5)
XUMHUS B KU3ZHU XuMHS ¥ IPOU3BOICTBO. XMMUYECKAsi MPOMBIIIIEHHOCTh U XUMHUYECKHUE TEXHOJIOTHH.
oOmiecTna. ColIpbe 111 XUMUYECKOW TPOMBIIIIIEHHOCTH.

XuMHS B CEIHCKOM XO035SHCTBE. XUMU3AIUs CETCKOT0 X035UCTBa. Y T0OpEeHUs U UX

KITacCH(pUKaIS.

XHUMHS U KOJIOTHS. XUMUYECKOE 3arPSI3HEHHE OKPYKArOIIEH CpeJIbl

Hrorosas arrecrauud: AnddepenuupoBanublii 3a4eT. 1
CamocrosiTesibHast pa6oTa 23
B TOM YHCJI€ KOHCYJIbTAI[UU: 8

CucremaTnueckasi mpopaboTKa KOHCIIEKTOB 3aHATUH, Y4eOHOM U crielualibHOM JUTepaTypsl (110 BOIIpocam K
naparpadam, riaaBaM yueOHBIX TOCOOUH, COCTABICHHBIM IIPENoiaBaTeNleM), PEeLIeHUe 3a/1a4.

BeimonHenne ToManiHux 3a1aHUi [0 TEMaM.

TemaTuka BHEayAUTOPHON CAaMOCTOSITETLHON paOOTHI:

AJIOTpONHS METAJLIOB.

Kuznp u gestenpHocTh J[.M. Mennaeneena.
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N3oTonsl Bomopoaa.

AmopdHbIe BemecTBa B IpUpo/Ie.

OxpaHa OKpy:Karolei cpepl OT XUMUYECKOTO 3arpsi3HEHUSI.
I'pybGoaucnepcHble CUCTEMBI, UX KiacCU(UKALMS U NCIIOIb30BaHUE B MPO(HECCHOHAIBHON AEITEIbHOCTH.
[IpruMeHeHne CyCleH3uil U IMYJIbCUI B CTPOUTEIIbCTRBE.

PactBOpsBI BOKPYT Hac.

Bopa kak peareHT u Kak cpea Juisi XMMUYECKOro Mpolecca.

Tursl pacTBOpOB.

Kuznb u gestensHocTh C.AppeHuyca.

Bxaz oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IEKTPOIUTUYECKON TUCCOLUALIUY.
CepHas KuCIOTa — «XJ1€0 XMMHUYECKOIN MPOMBIIIUIEHHOCTH.

OKcupl U CONU KaK CTPOUTENIbHBIE MATEPHAIIBI.

[ToBapeHHas collb KaK XUMUYECKOE CBIPBE.

Peaxuus ropenust B ObITY.

DNEKTPOIN3 PACTBOPOB AIIEKTPOIIUTOB.

Wcropus nosyueHus 1 Npou3BOACTBA aTFOMUHUS.

Ponb MeTannoB B UCTOPHUH YEIOBEUECKON [IUBUITU3AIUH.
CoBpeMEHHOE METAJUTYPTUYECKOE TPOU3BOJICTBO.

Koppo3zus MeTannoB u criocoObl 3alUThl OT KOPPO3HUHU.

Kuznub u gestenbHocth A.M.ByTieposa.

OKOJIOTUYECKHE ACIIEKThI UCIIOJIb30BAHMSI YTIIEBOJLOPOAHOTO ChIPBS.

Jlis XapaKTepUCTUKH YPOBHS OCBOCHMS yUeOHOTO MaTepualia UCIOJIb3YIOTCS CelyIolue 0003HaueHus:

1 — o3HakOMuUTENbHBIN (y3HaBaHUE paHEe U3YUYEHHBIX 00BEKTOB, CBONCTB);

2 — penpOaYKTUBHBIN (BBIIOJHEHHE A€ATEIIEHOCTH 1O 00pa3iy, MHCTPYKLIUHU UIIH 110JT PYKOBOACTBOM)

3— MPOYKTUBHBIN (TNIAHMPOBAHUE M CAMOCTOSATENBHOE BHITIOTHEHUE JIEITEILHOCTH, PEIICHNE TIPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM JUCIUILIMHBL

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

Jlnst peanuzanuu yaeOHOW JUCIMILTAHBI UMEETCS B HAIMYUH YI€OHBI KaOUHET « XUMUS.
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAI0YHBIC MECTa M0 KOJMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpenoaBaTes;

- BBITSDKHOU 1IKad;

- HabOp XUMHUYECKOM MOCYbl U PUHAJUICKHOCTEN 1151 1a00paTOPHBIX U MPAKTUYECKUX padoT;
- HA0OPBI PEAKTUBOB OPraHUYECKUX U HEOPTaHUYECKHUX BEILIECTB;

- KOMIUIEKT y4eOHO-HAIJISIIHBIX TOCOOMH «XUMUS;

3.2. UndopmanmonHoe odecrieyeHne 00y4eHus
[Tepeuens yueOHBIX M31aHUH, HTEpHET-PECypCOB, JOTOIHUTEIBHON JTUTEPATYPHI
st o6yqaromumxcs

v’ Taopuensu O.C. Xumus: yueb.uis ctya. cped. npod. yued. 3apenennii / O.C. 'abpuensn,
N.I". OctpoymoB. — M., 2018.

v’ Taopuensu O.C. XuMmus B TecTax, 3a1adyax, ynpakKHEHUAX: yue0.10co0re 1t CTyd. Cpel.
npod. yuebnnix 3aBeaenuii / O.C. I'abpuensn, I'.I'. JIsicoBa — M., 2018.

v Taopuensa O.C. IIpakTHKyM 10 OOIIEH, HEOPraHWYECKOM U OPraHMYeCKONM XMMUHM:
yueb.nmocodue s cTya. cpen. npod. yued. 3aBeaenuit / ['abpuensn O.C., Octpoymos U.T'.,
Hopodeera HM. — M., 2009.

v' Taopuensa O.C. Xumus. 10 xmacc. ba3oBwiii ypoBeHb: yue0. s 00me00pa3oBar.
yupexaenuit. — M., 2010.

v' Taopuensa O.C. Xumus. 11 xmacc. ba3oBwiii  ypoBeHb: yue0. s 00mie00pa3oBar.
yupexaenuit. — M., 2010.

v’ Tab6puensa O.C., Octpoymo W.I'., OctpoymoBa E.E. Opranuyeckas XUMHUs B TECTax,
3a/a4ax u ynpaxHeHusx. — M., 2008.

v’ Taopuensu O.C., Ocrpoymos WU.I'., Beemenckas A.I'. OOmas XuMusi B TecTax, 3ajadax u
ynpaxHeHusx. — M., 2008.

v" Kyssmenko H.E., Epemun B.B., ITorkos B.A. Kparkwuii kypc xumun. — M., 2000.

v Tnuyruna I'.B. Xumus ¥ NOBCEAHEBHAs KU3Hb YenoBeka. — M., 2004.

Jns npenogasaresns
v’ Tabpuemsit O.C. Xwummsi s mpenojasareis: ydeOHO-Meroqudeckoe mocobue / O.C.
IMa6puensu, I'.I'. JIsicoBa — M., 2010.
v Tabpuensin O.C. HactonmpHast kaura yuurenst xumun: 10 kmace / O.C. T'abpuensia, W.T.
OctpoymoB — M., 2009.
v" Tabpuensa O.C. HacronbHas kuura yuntens xumud: 11 xmace: B 2 4. / O.C. Ta-Gpuerns,
I''I'. JIercoBa, A.I'. Beexgenckas — M., 2009.
v KysueroBa H.E. OOydeHue XuMuM Ha OCHOBE MexmpeamerHoit wunrterpamuu / H.E.
Ky3nenosa, M.A. [llaranos. — M., 2004.
v Uepnobensckas [.M. Metoauka 00ydeHus XUMHH B CpejiHei mkose. — M., 2003.
v Tabpuensu O.C. JIsicoBa I'.I". Xumus a1 mpernogaBarelis: METOJHYECKOE mocodue. — M.,
20010.
V' http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.htmi
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
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http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILJIAHBI

KoHTpo/1b M oOLeHKa pe3yabTaTOB OCBOCHUS YUEOHOH NMCIUILIMHBI OCYIIECTBISETCS B
npolecce MPOBEIEHHs NMPAKTUUECKUX 3aHATUI M 71a00paTOpHBIX pabOT, TECTUPOBAHUA, a TAKKe
BBINOJIHEHUS 00YUaIOIIMMUCS MHIMBUAYAIBHBIX 3a/IJaHUH, IPOCKTOB, HCCIIETOBAHUH.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI 1 METOAbI KOHTPOJISI H
OlIeHKH pe3YJbTATOB 00y4eHus!

YMeTh:

-Ha3bIBaTh.: M3YYEHHbIC BELIECTBA [0 TPUBUAIBLHOU
WJIM MEXIYHApPOJIHOM HOMEHKIIATYpPE;

-ONpPENENATh: BAJICHTHOCTh W CTENEHb OKUCJIEHUSA
XMMHYECKHX DJJIEMEHTOB, THII XWMHUYECKOH CBS3H B
COCIMHEHUSX, 3apsi] NOHA, XapaKTeP CPEAbl B BOJHBIX
pacTBOpax  HEOPraHWYECKHMX W OPraHUYECKUX
COCOUHEHMH, OKHCJIUTEIh W  BOCCTAaHOBMTEIIb,
MPUHAMICKHOCTh BEIIECTB K Pa3HbIM  KJaccam
HEOPraHWYECKUX M OPraHUYECKUX COCIMHEHU;
-XapaKTEePU30BaTh: AIEMEHTBI MAJIbIX IEPUOAOB MO UX
nonoxenuto B Ilepmomuueckoir cucreme J[.H.
Menpaeneena; o0mme XHUMHYCCKHE CBOICTBa
METaJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJ1aCCOB
HEOPraHWYECKUX W OpPraHMYECKHUX COCIMHEHUI;
CTPOEHME U XMMHUYECKHE CBOMCTBA M3YUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COCTMHEHUI;
-00BSICHATD. 3aBHCHUMOCTL CBOMCTB BEIECTB OT HX
COCTaBa W CTPOCHHS, NPUPOAY XMMHUYECKOM CBSI3U
(noHHOM KOBaJICHTHOM, MeTaJlJInuYeCKOMU u
BOJIOPO/HOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUH
pPEaKUMU U TOJI0KEHUE XUMUYECKOTO PaBHOBECUS OT
pa3Iu4HbIX (haKTOPOB;

-BBITIOJTHSTh XUMHUYECKHUI SKCIIEPUMEHT: o
pacrlo3HABaHUIO BAXKHEHINMX HEOPraHWYECKUX U
OPraHUYeCKUX COEINHEHUM;

-IIPOBOJINTh: CAMOCTOSITEIbHBIA MOUCK XHUMHUYECKOU
uHOpPMALIMK  C  HCIIOJIB30BAHMEM  Pa3IUYHBIX
HCTOYHHKOB (HayYHO-TIOMYJISIPHBIX W3JTaHNH,
KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETa); -
WCIIOJb30BaTh  KOMITBIOTEPHBIE  TEXHOJIOTHUU  JJISt
00paboTKH ¥ Tepenayn XUMUYeCKod MHGOpMAIUU U
€€ TIPE/ICTABIICHHS B PA3IMYHBIX (pOpMax;

-CBA3bIBATh: M3Y4YCHHBIM MaTepual CcO  CBOEH
PO eCCHOHATBHON JEATENHHOCTHIO.

TemaTndyeckue TeCTsl
XUMHUYECKUE TUKTAHTBI
CamocrosTenbHbIe padOThI
KonTtponsHbIe paboThI
YcTHBIN onpoc

JlaGopaTopHbie " MPaKTUYECKHUE
paboThI
KonTpoabHbie paboThl
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3HaTh:

-BayKHEHIIIME XUMHNYCCKHUC IIOHATHA: BCIICCTBO,
XUMHUYECKHH JJIEMEHT, aToM, MOJIeKYIa,
OTHOCUTCIIBHBIC aTOMHAasA MW MOJICKYJIdpHasd MaccChl,
WOH, QJJIOTPONMs, W30TONbI, XUMHUYECKas CBs3b,
AIIEKTPOOTPHILATEIBHOCTB, BaJICHTHOCTb,
CTENIEHbOKHUCICHHUS,  MOJb,  MOJSIpHas  Macca,
MOJISIPHBIN 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJSIPHOTO M HEMOJIEKYJSPHOTO  CTPOEHHS,
pacTBOpHI, AIIEKTPOJIUT " HEDJICKTPOJIUT,
JIEKTPOJIUTUYECKAs JUCCOLUALMs, OKUCIUTENIb U
BOCCTAHOBUTEINIb, OKHUCJICHHE M BOCCTAaHOBJICHHE,
TeIIoBON 3((eKT peakiuu, CKOPOCTh XMUMHUYECKOH
peaknuy,  Karalim3, XHUMHYECKOE  PaBHOBECHE,
YIJIEPOJHBIN  CKellerT, (byHKLIMOHATbHAS IpYIIIA,
U30MEepHsl, TOMOJIOTHS,

-OCHOBHBIE 3aKOHbl XHMHUHU: COXPAHEHHS MacChl

BCIIIECTB, IIOCTOSIHCTBA cocTaBa BCIIIECTB,
[lepuonnueckuit 3akon .M. MenaeneeBa; OCHOBHbIE
TEOpUH XUMUH; XUMHYECKOU CBSI3H,
3JIEKTPOJIUTHUYECKON JIMCCOITUAIIHH, CTpPOCHUS

OPraHMYeCKUX W HEOPraHMYECKUX COCIMHEHUH;
Ba)XHEHIIME BEIIeCTBA M MaTepuaibl: BakHEHIue
METaJulbl ¥ CIUIaBbI, CEepHAasi, COJsAHAs, a30THas M
YKCYCHasl KHUCIJIOTbI, OJaropofHble Ta3bl, BOAOPOJ,
KHCJIOPO/I, TJIOTEHBI, IEIIOYHBIE METAJLTBI;0CHOBHBIE,
KHUCJIOTHBIE U aM(OTEpHbIe OKCHUIbl U THAPOKCHIBI,
LIEJI0YM, YIVIEKUCIBIM M YrapHbId Ta3bl, CEPHHUCTHIN
ra3, aMMHaK, BOJa, NPUPOAHBIA ra3, MeTaH, 3TaH,
OTHJICH, aleTWJIeH, XJIOpWA HaTpus, KapOoHAT u
IUJIpoKapOOHAT HATpHs, KapOoHAT U (ocdar Kaablus,
OEH30J1, METAaHOJI M TaHOJ, CIOXKHBIE d(PUPHI, KUPHI,
MblIa, MOHOcaxapuabl (TJIIOKO3a), JHcaxapuiabl
(caxapo3sa), moJucaxapuabl (Kpaxmail U IeIITI003a),
AQHWJIMH, aMUHOKHCJIOTHI, O€JKH, HMCKYCCTBEHHBIE U
CHHTETHUYECKHE BOJIOKHA, KAYyIyKH, IJIACTMACCHI.

YcrHblii onpoc
JIabopaTopHO-TIPAaKTUYECKUE 3aHSATHUS
KonTtponbHbie paboThI

3aueTsl

HToroBblii KOHTPOJIb

g depeHIIMPOBaHHBIN 3a4eT
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