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oOpa30oBaTeNbHBIX CTAaHAAPTOB W TMOJIy4aeMOW mpodecCHd WM CHEIUaTbHOCTU
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5)  denepallbHOTO roCyJIapCTBEHHOTO 00pa30BaTEIFHOIO CTaHIApTa (J1ajiee
— @®I'OC) nmo cHnenuanbHOCTH (CHEMUATBHOCTIM) CPEIHETr0 MPOoQPeCcCUOHATBHOIO
oOpazoBanus (nanee - CI10) 19.02.07 TexHonoruss MojoKa U MOJIOYHBIX TIPOJTYKTOB

PACCMOTPEHO: YTBEPXJIAIO:

Ha 3acenanuu 11K 3aM. IUpeKTopa mno YP

npotokoist Nel ot 30.08.2021 .

IIpencenarens baknanoB JI.A. H.A.CraposoiitoBa

Opranmzauus-pa3padoTymk:
OO6sacTHOE TOCYIapCTBEHHOE AaBTOHOMHOE MPOGEeCCHOHAIBHOE 00pa30BaTEIbLHOE
yupexaeHne «KopouaHCKUN CeIbCKOX035IMCTBEHHBIN TEXHUKYM.

Pa3padoryuk:
AneiinnkoBa A.I'. - npenonaBatens OI'AIIOY «Kopouanckuit CXTy.

COILEPKAHHUE



1. MACHIHOPT PABOYEHM TPOI'PAMMBbBI YYEBHOTI'O TIPEJIMETA crp.4
1.1 O6nacth IpUMEHEHHUs IPOTPaAMMBI.

1.2 MecTo y4eOHOro nmpeiMeTa B CTPYKTYpe OCHOBHOM

npodeccruoHanbHOl 00pa30BaTEIBLHON MPOTPAMMBI.

1.3 Lenu u 3agaun yueOHOTO IpeIMeTa - TpeOOBaHUS K

pe3yibTaTaM OCBOCHHUS MPEMETa.

1.4. O6ocHOBaHME TPUMEHEHUSI TEXHOJIOTUN JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO
oOyueHust JJisl OTIpEeACTICHHBIX 3JIEMEHTOB COJIepKaHus 0011e00pa30BaTEIbHBIX
JTVCHUTLINH

1.5 KonnuecTBo 4yacoB, OTBEJICHHOE Ha OCBOCHUE pabouei

IporpamMmsbl y4eOHOTO ITPEIMETA.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJAMETA ctp.9
2.1 O6BEM yuebHOro npeaMeTa u BUbl yaeOHOM paboThI.
2.2 TemaTu4ecKui TIaH U COJEpKaHue y4eOHOro MpeaMeTa.

3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYUEHOI'O
HPEIMETA
cTp.12
3.1 TpeboBaHusA K MUHUMAJIbHOMY MaTE€PUAIbHO-TEXHUYECKOMY
00€eCIEeYEHUIO.
3.2 Uudopmarmonnoe odecrneueHue o0ydeHus.
[lepeuenb yueOHBIX U3aaHui, UHTEpHET-pECypCoB,
JOTIOJIHUTEIBHOU JINTEPATYPHI.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
MNPEAMETA
cTp.39

1. MACIIOPT PABOYEN IMPOI'PAMMBI YYEEHOT'O ITPEJIMETA
XUMMUA

1.1. Obs1acTh NPUMEHEHUS] TPOTPAMMbI



[Iporpamma 0011e00pa3oBaTeIbHOTO  Y4EOHOTO MpeaMeTa «XUMUSD)
IpeIHa3HAYCHA JUII HM3yYCHHS XHMHH B MPOQGECCHOHANBHBIX 00pa30BaTeIbHBIX
opranmzanusax  CIIO, peanusyrommx 00pa30oBaTelbHYIO MPOrPaMMy CpPEIHETO
oOmiero oOpa3oBaHHs B TIpeleiaX OCBOCHHS OCHOBHOH MpodeccHoHAIbHON
obpazoBatenpHol nporpammbel CITO Ha 6a3e 0CHOBHOTO 00Iero oOpa3oBaHUs IPHU
MOATOTOBKE CIECIHAIMCTOB CPEAHEro 3BEHAa II0 CIHEHHAIBHOCTH 19.02.07
TexHo0rusA MOJIOKA M MOJIOYHBIX MTPOIYKTOB

1.2. Mecto mnpeanMera B CTPYKType NpO(ecCHOHAIBLHOI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

VY4eOHblil mpeaAMeT «XUMUs» SBIACTCA YYEOHBIM NIPEIMETOM I10 BHIOOPY U3
oOsi3atenbHON mpeaMmeTHON obnactu «EctectBennbie Hayku» DPI'OC cpemnero
o011iero oOpa3oBaHusl.

B yueonsix mianax IIIICC3 mecto yueOHOro npeamera « XUMHUs» B COCTaBe
o0mMx 00111e00pa30BaTEIbHBIX YUEOHBIX MPEIMETOB, 00A3aTEIbHBIX ISl OCBOCHUS
BHE 3aBUCHUMOCTU OT MNpoQuis NpoPecCHOHAIBHOTO 00pa3oBaHMs, MOIydaeMou
npodeccuu Win CHeUaTbHOCTH.

1.3. Heanm um 3amaum y4eOHOro mnpeaMera - TpeOOBaHUsI K pe3yJbTaTaMm

OCBOCHHS YU4eOHOI0 peaMera:
OcBoeHue cojepkaHUsl y4eOHOro TmpeamMeTa «XUMHS» 00eCIeunBaeT

JOCTHKEHHE CTYIEHTAMU CIICAYIOIUX PE3yIbTAaTOB:
JIMYHOCTHBIX ®
- cOpPMHPOBAHHOCThL UYYBCTBAa TOPJAOCTM W YBAKCHHS K HCTOPHH U
JTOCTIDKCHHUSIM OTEYECTBEHHON HAYyKWH;
- IPEICTABIICHUS O IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MUPA;
- TIOHMMaHUE B3aWMOCBS3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HayK, WX
BIUSHASA HAa  OKPYXKAIOMIIYI0  Cpely, OSKOHOMHUYECKYI0, TEXHOJIOTHUECKYIO,
COIIMAJIBHYIO U ATUYECKYIO C(hephl NIeATeTbHOCTH YETIOBEKA;
- CIOCOOHOCTH MCIOJI30BATh 3HAHUSI O COBPEMEHHOM €CTeCTBEHHOHAYUYHOW KapTUHE
MHUpa B 00pa3oBaTeIbHON U MPOPECCUOHAIBHON e TENbHOCTH;
- BO3MOXKHOCTHM MH(POPMAIMOHHON cpefpl i O00ecCrledeHuss MpOyKTUBHOTO
camMmo00pa3oBaHus;
BJIAJCHUE KYJIbTYpOM MBIIUICHHS, CHOCOOHOCTh K OOOOIIEHHIO, aHaIu3Yy,
BOCTIpUATHIO MH(POpPMAIMK B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIENIM U
BBIOODY TTyTeH ee JOCTHKEeHUs B mpodeccuoHanbHol chepe;
- CIIOCOOHOCTH PYKOBOJICTBOBAaThCS B CBOEH JIEATETHHOCTH COBPEMEHHBIMU
MPUHITUTIIAMH TOJIEPAHTHOCTH, JUAJIOTa K COTPYIHUYICCTBA;
- TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJIJIETaMH, paboTe B KOJUICKTUBE;
- TOTOBHOCTh WCIIOJIb30BaTh OCHOBHBIE METOJIBI 3aIIUThl OT BO3MOKHBIX
MOCJICJICTBUM aBapui, KatacTpod, CTUXUHHBIX OCICTBUM;
- oOmamanue  HaBbIKaMH  Oe30macHOM  pabOTBI  BO  BpeMsl  MPOEKTHO-
WCCJIEIOBATENILCKOM M AKCIIEPUMEHTAIbHON JIESITEIbHOCTH, MPU HCIOJIb30BaHUU
71a60paTOpHOTO O0OPYAOBAHMUS;



CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHWS W YMEHUS B MPAKTHUYCCKOU
NESATEIbHOCTH M TIOBCEJHEBHOM KU3HM i1 COOJIOJAEHUST Mep MNpodUIaKTUKH
OTpaBJICHUH, BUPYCHBIX M JPYTUX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUEK
(KypeHusi, aTkOroju3Ma, HApKOMaHUN );

- IPaBUJI OBEAEHUS B IPUPOJHOMN CPEIIE;

- TOTOBHOCTh K OKAa3aHUIO TIEPBOM NOMOIIM MpPHU TpaBMax, NPOCTYIOHBIX H
JIpyrux 3a00J€BaHUAX, OTPABICHUSAX MUILEBBIMU MTPOIYKTAMU;

MeTanpeAMeTHbBIX ®

- OCO3HaHME COLMAJIbHOM 3HAYUMOCTH CBOEH mpodeccuu/crneruaibHOCTH,
oOnaaHre MOTUBAIMEH K OCYIICCTBICHHUIO TPO(PECCHOHATLHOMN ACSITEIBHOCTH;

- TIOBBIIICHUE WHTEIUIEKTYAIBHOTO YPOBHA B MPOLIECCE HU3YYCHUS NPUPOIHBIX
SABJICHUM;  BBIJAIOIIMXCS ~ JIOCTMXKEHMM  €CTECTBO3HAHUS,  BOLIEAINIMX B
OOIIEYEIIOBEYECKYIO KYIbTYPY;

- CJOXHBIX ¥ TPOTHBOPEUMBBIX IIyTEH Pa3BUTUSA COBPEMEHHBIX HAyYHBIX
B3TJISIIOB, WJEH, TEOpWi, KOHIEMIUHA, B XoJIe paldoThl C Pa3IMYHBIMU
UCTOYHUKAMU UH(GOpMAIIHH;

- CIIOCOOHOCTh OPTraHU30BBIBATH COTPYAHUYECTBO E€IUHOMBIIUICHHUKOB, B TOM
YHUCJIE€ C WCMIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

- CIIOCOOHOCTh TMOHWMATh MPUHIMIBI YCTOMYMBOCTU M TPOJYKTUBHOCTU >KUBOU
NpUPOJbI, MNYTH €€ U3MEHEHUsI T1I0J] BJIUSHHEM AaHTPOIOrEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY aHaliu3y TJIOOAJbHBIX JKOJOTHYECKUX MPOOeM,
BOIIPOCOB COCTOSIHMSI OKPYXAIOWIECH Cpelbl M PALUMOHAIBHOTO HWCMOJIb30BaHUA
MPUPOIHBIX PECYPCOB;

- yMEeHUE OOOCHOBBIBAaTH MECTO M POJIb €CTECTBEHHO-HAyYHBIX 3HAHUU B
MPAKTUYECKON JEITEIbHOCTH JIFOJICW, PpAa3BUTUHA COBPEMEHHBIX TEXHOJIOTHI;
OTIPEJIEIISITh KUBBIE OOBEKTHI B IPUPOJIE; MPOBOAUTH HAOIOJACHHS 32 SKOCUCTEMaMU
C LEJbI0 WX OINUCAHUS W  BBIABICHUS E€CTECTBEHHBIX UM  AHTPOIOTEHHBIX
U3MECHCHUI;

- CIMIOCOOHOCTh MPUMEHSATH OMOJIOTMYECKHE W SKOJOTUYECKUE 3HAHUS JUIsl aHalln3a
MPUKIIATHBIX TPOOJIeM X039UCTBEHHON e TEIbHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY TIPOBEICHUIO HCCIEIOBaHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO  OJKCIEPUMEHTa,  HMCIOJb30BaHUI0  HHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIsl PEIICHUSI HAYYHBIX U MPO(ECCHOHATBHBIX 3a]1a4;

NpeMETHBIX ®

- TIOHMMaHHWE POJIM ECTeCTBEHHbIX HayK B (OPMHUPOBAHUU Kpyrozopa H
(GYHKIIMOHATBLHON TPAMOTHOCTH JIJISl PEIICHUS MTPAKTUYECKUX 3314,

- BJAJEHHE OCHOBOIIOJATalONIMMHA TOHATUSIMA U TPEACTABICHUSMH O >KUBOMU
MPUPOE, €€ YPOBHEBOM OpPraHU3alldd U SBOJIIOLIUY;

- YBEPEHHOE M0JIb30BAHWE HAYYHOW TEPMUHOJIOTMEN U CUMBOJIMKOW;

- BJQJCHUE OCHOBHBIMM METOJIaMH HAyYHOTO I[I03HAHUS, MCIOJIb3yEMbIMU MpHU
UCCJICIOBAHUSIX JKUBBIX OOBEKTOB M JKOCHUCTEM: OIMCAHUEM, HW3MEPCHHEM,
MIPOBEICHUEM HAOIIOICHU;

- BBISIBJIEHHE U OIIEHKA aHTPOIOTE€HHBIX U3MEHEHUN B MPUPOJE;



- c(OPMUPOBAHHOCTb YMEHUU OOBACHATH PE3YJIbTATHI
AJIEMEHTAPHBIE 3a/1a4H;

- cOpMHPOBAHHOCTh COOCTBEHHOM TO3UIMU IO OTHOUICHUIO K Hay4HOU
uH(popMaIuu, NOJy4aeMOr U3 Pa3HbIX UCTOYHUKOB, K I100ATbHBIM SKOJOTUYECKUM

OKCIICPUMCHTOB, pCIlaTb

npo0iemMaM U MyTAM UX PEIICHHUS.

Kox OK, JIP

YmMmenus

3Hanug

OK 01 Beibupars
CIOCOOBI PELICHUS
3amad

pacro3HaBaTh 33734y W/ uin
mpoOyieMy B mpoeCCHOHATHBHOM
W/WITH COLMAIHOM KOHTEKCTE;

aKTyaJIbHBIN PO ECCHOHATBHBIN
U COIMAJIbHEIM KOHTEKCT, B
KOTOPOM MPUXOAUTCS paboTaTh U

npodeccHOHaNbHON | aHAIM3UPOBATH 3a/1a4y U/WIN KHUTh; OCHOBHBIC HCTOUHUKHU
JeATEIILHOCTH npo0eMy M BBIIEISATH €€ UH(OPMAIUU B PECYPCHI IS
NPUMEHHUTEIBHO K COCTaBHBIE YACTH; OTIPENIEIATh pemieHus 3a1a4d 1 npo0ieM B
Pa3IUYHBIM 9TaIbl peIICHHS 33/1a4H; npodeccHoHaTbHOM W/HITH
KOHTEKCTaM; COLIMAIIBHOM KOHTEKCTE;

OK.02 BBISIBIIAT M 9()()EKTUBHO UCKATh HOMEHKJIaTypa

OcymiecTBiATh uHpOpMaIHIO, HEOOXOIUMYIO 111 | HH(GOPMALIMOHHBIX HICTOUHUKOB,
IIOUCK, aHATIU3 U peleHw s 3a/1a41 W/WIM TIPOOJIEMBI; | IPUMEHSEMBIX B
UHTEPIIPETAINIO OIIPEETIATh 331a4H JJIs [TOUCKA npodeccHoHaIbHON
uHpOopManuy, nH(OpPMAIINH; OTIPEIEIIAThH NEeSITETLHOCTH;, TPHEMBI

HEeoOX0aAUMOM IS
BBIIIOJIHEHUSA 337144

HE00XO0AUMBbIE UCTOUHUKHU
nHbOpMAaINY; TNIAHUPOBATH

CTPYKTYpPHPOBaHHsI HHPOpMAIINH;
dbopmat oopmiteHus

npoeCCHOHATIBHON | MPOLIECC MOKCKa; pe3yJbTaTOB MOKCKA

JeSITEIIbHOCTH; uHpOpMAaINH;

OK.07 CTPYKTYPUPOBATh MOJIy4aeMYyIO MpaBUiIa YKOJIOTHIECKOM

CopeiicTBoBaTh uH(OpMaIINIO; BBIIENATh Hanbosee | 6e30MacHOCTH MPH BEJCHUU

COXPaHEHHIO 3HAYUMOE B IlepeuHe HHpopMauy; | NpodeccuoHaIbHON

OKpY’Karollen cpesbl, | COOI0AaTh HOPMBI SKOJIOTUYECKOH | 1€ TeIbHOCTH; OCHOBHBIE

pecypcocOepekeHnio, | 0€30MacHOCTH; OMPEIEIATh pecypchl, 3a71eiCTBOBaHHbIC B

3P PEeKTUBHO HanpaBJIeHUs pecypcocoepekeHust | mpodeccuoHaIbHON

JIefiCTBOBATH B B paMKax npodeccruoHalbHON JESTEIIbHOCTH; ITYyTH

Ype3BbIUaiiHBIX NeSITeIbHOCTH 0 cneyuanbhocmu; | 00ecreueHUs

CUTYalUsIX; pecypcocOepexeHus;

JIMYHOCTHBIE pe3yabTaThl
peanu3anuy NporpamMMbl BOCIIMTAHUS

JIP 1 Poccniickyro rpaxaaHCKyr0 HAEHTUYHOCTb, TATPUOTHU3M, YBAXKEHHUE K
CBOEMY Hapoay, UyBCTBa OTBETCTBEHHOCTHU niepe]l PonnHoii, ropaoctu
3a CBOM Kpaii, cBot0 PouHy, ponuioe u HacTosIee
MHOTOHAIIMOHAJILHOTO Hapoa Poccun, yBakeHHe rocy1apCTBEHHbIX
CUMBOJIOB (rep0, ¢uiar, ruMH);

JIP 4 c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, @ TAKXKE Pa3IUUHBIX GOpPM
0OIIECTBEHHOT'O CO3HAHMsI, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM
MHUDE;

JIP 5 c(hOpMUPOBAHHOCTHh OCHOB CAaMOPAa3BUTHUS U CAMOBOCITUTAHUS B

COOTBCTCTBHHU C O6H_[equ'IOBequKI/IMI/I OCHHOCTAMM U BUaCalaMU




IPa)XTaHCKOTO OOIIECTBA; TOTOBHOCTH M CITIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIESITENHHO;

JIP 7 HAaBBbIKHA COTPYAHUYECTBA CO CBEPCTHUKAMHU, JETbMU MIIAIIErO
BO3pAacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, 0OLIECTBEHHO MOJIE3HOMH,
y4eOHO-HCCIIeI0BATENBCKOM, TPOSKTHOM U APYTrUX BUAAX
JESITEIIbHOCTH,

JIP9 TOTOBHOCTH M  CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM HYHCIE
caM000pa30BaHMI0, HAa TMPOTSHDKEHUHM BCEH JKU3HH, CO3HATEIHLHOE
OTHOIIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCICIIHOW
podeCcCHOHATBHOM 1 OOIIIECTBEHHOW JCATEIbHOCTH;

JIP 11 MPUHATHE U PEANTN3aLHUI0 [ICHHOCTEH 310poBoro u OezomacHoro obpasa
KHU3HH, TOTPEOHOCTH B  (U3NYECKOM CaMOCOBEPIIEHCTBOBAHUM,
3aHATUAX CHOpTI/IBHO-03I[0p0BI/ITeJIBHOI\/JI ACATCIIBHOCTBIO, HCIPUATUC
BpEJIHBIX MPUBBIYEK: KYPEHUs], YHOTPEOJIECHUS aJIKOroJisi, HAPKOTUKOB,;

JIP 12 OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3HUECKOMY
U TCUXOJIOTUYECKOMY 3[0POBbIO, KaK COOCTBEHHOMY, TaK WU JPYrux
JI0eH, yMEHHE OKa3bIBaTh IEPBYIO NOMOIIb;

JIP 13 OCO3HAaHHBII BBIOOp Oyayiei mpodeccuu U BO3IMOKHOCTEH peanu3aiun
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(eCcCUOHATBLHOM
JeSITeIbHOCTH, KaK BO3MOXHOCTHU y4acTHs B PEIICHUU JTUYHBIX,
00IIIECTBEHHBIX, TOCYITAPCTBEHHBIX, O0IICHAIIMOHAIBLHBIX MPO0JIeM;

JIP 14 c(hOPMHUPOBAHHOCTD YKOJIOTHYECKOTO MBIILICHUS, TIOHUMAHHS BIUSHUS
COIIMAIbHO-9KOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPHUPOTHON U
COIIMAIBHON CPEJIbI;

1.4. Ob6ocHOBaHMEe IPMMEHEHUS TEXHOJIOTHN IMCTAHIMOHHOIO M 3JIEKTPOHHOIO
00y4eHHUs JJIA ONpeleJIeHHbIX 3JIEMEHTOB COAepP:KaHUs 0011e00pa30oBaTe/JIbHBIX
JMUCIATLITHH

B mnpouecce npenopaBanus OVYII BO3MOXKHO HCHOJB30BAHUE CIEAYIOIINAX
WHOOPMAITMOHHBIX TEXHOJIOTUHI

Hudposbie uncTpymentsl | [IpuMenenue nu@ppoBbIX HHCTPYMEHTOB JIsl JOCTHKEHHS
pe3yJibTaToB 0011e00Pa30BaTeJbHOI0 MpeAMeTa

Power Point [ToaroroBka k nmpaktuueckuM 3anaTusM no OII. Jns npoBenenus
3aHATHH UCIOJIB3YIOTCS IPE3EHTALUU

Buneodpuibsm IIpuMeHseTcs Kak WILTIOCTPATUBHBIN MaTEepHall IIPU U3YYEHUU TEM
- Ha atdopme You Tube

DNeKTpOHHas MouTa CereBoll pecypc, HCHONB3YEMBIH JUIsi KOMMYHHUKALIUU C

oOydaromumucs. Kpome Toro, mpuMeHseTcs Ui OCYIIECTBICHUS
KOHTPOJII y4eOHOro mporecca (TepemnucKka: OTBEThHl Ha TEKYIUe
BONPOCHI, TPOBEPKA TOMAIIHUX 3aJaHHi 00yJaromuxcs

Cxaiin HeobxoaumMoe KOHCYIBTHPOBAHHE T10 JKEJIAHUIO 00Yy4aroImerocsi B
MPEIJBEPUH CIAYX DK3aMEHA I10 PEAMETY «XUMHUS»
[Touckossiit Aunexc/Google | I[Tomoraer OpraHu30BaTh CaMOCTOSTEIIbHYIO paboty

oOydaromuxcsi Mpy MOATOTOBKE K 3aHATUSAM, obOecrieunBas UM
JOCTYIl K UWH(POPMALMOHHBIM BeO-pecypcaM MO H3y4aeMbIM
TeMaM. Takke peKkoMeHAyeTcsl B KauecTBe Y4eOHOH miuaTdopMbl
«MIEepPEeBEpHYTOro»  OO0y4YeHHs  (AONOJHHUTENbHBIM  HMCTOYHHK
uH(pOpMalMK JUISI OCMBICIIEHUS M3JO0XKEHHBIX Ha JIEKIUIX
ACHEKTOB JIMTEPATYPHOTO Pa3BUTHsI 00YUAIOIIHUXCS)

MoOwmIIbHOE TTPUITOKEHNE Ucnons3yercss mpunoxkenne WhatsApp, KoTopoe MO3BOJSET




MONJEPKUBATh KOMMYHUKAIIMIO C OOydYalomMMHUCA Kak Ha
3aHATUAX (MOKHO OTMPABJISATh MHTEPECHBIN KOHTEHT), TaK U BHE
ux  (pemarb  BO3HUKAIOIIUME  MpOOJEMbl, B  OCHOBHOM
OpPraHU3aIMOHHOTO XapaKTepa)

CouuanbHas ceTh Hcnons3yercs «BKonTakte» umu «Chepym» UIsi KOMMyHHUKALIUU
¢ oOyJaronmMucs

[Ipu peanuzanus JaHHOW MPOrPAMMBbI IPUMEHSIETCS IIEKTPOHHOE 00yUYeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTENIbHbIC TEXHOIOTUH.

1.5. PexomeHnayeMoe KOJMYECTBO YACOB HA OCBOCHHE MPOrpaMMbl Y4eOHOIoO
npeamera:

MaKcuManbHas yueOHas Harpy3ka — 175 yacoB, B TOM 4ymcCIie:
oOsi3aTeNibHas ayIUTOpHas yueOHas Harpy3ka -117 yacos;
NpakTudeckue 3ausatus -50 yaca;

caMocTosiTeNbHas padoTa - S0uacos.

2. CTPYKTYPA U COAEP KAHUE
YUYEBHOI'O IPEJMETA

2.1. O6BEM yuebHOTO IIpeaMeTa 1 BUABI y4eOHOM paboThI



Bun yueOHoii padoThI O0bém yacoB

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 175
Oo0s13aTeIbHAA ayAUTOPHAA Y4eOHA HAIPY3Ka 117
(Bcero)
B TOM YHCJIC:

JIEKIIMOHHBIE 3aHATHA (YPOKH) 67

MPAKTUYECKUE 3aHATHUS 50

BreayautopHasi camocTosITenbHas paboTa 50
KoncyabTanuii 8

Hrorosas arrecranuda B (l)opMe IK3aMeEHa

2.2. TemaTu4ecKHil IVIAH U CO/iEPKAHME YUeOHOM M CUMILVIMNHBI « XMMHA»

HaumeHoBaHMe pa3iesioB
" TeM

Conep:xkanue yuedOHOro MaTepuaJa, O0bem
JadopaTopHble U NPaAKTHYECKHe 4acoB
pPadoThI, cCAMOCTOATEIbLHASA padoTa
o0yuauuxcsi

Koabl
KOMIIeTEeHIINH U
JUYHOCTHBIX
pe3yJbTaToB




(popmupoBanuio
KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMbl

175

Pa3gen.1 OcHOBBI
OPraHMYecKoil XuMNHU
Temal.l IlosgBnenune u
pa3BUTHE OPraHUYECKON
XHMMHH KaK HayKH.
OCHOBHBIE ITOJIOKEHUS
TEOPUU XUMHYECKOTO
CTPOCHHUS OPraHUYECKUX
coenuHenui A.M.
byrneposa.

Conep:xaHue yueOHOTO MaTepuaja

1

Bsenenue. [losBnenue u pazsutue
OpraHNYeCKOM XMMUU KaK HayKH.
[Ipenmer opraHUu4YeCKON XMMHUH.
MecTto 1 3HaYeHHE OPraHuYECKOU
XHMMHUHU B CUCTEME €CTECTBEHHBIX
HayK.

XHUMHYECKOE CTPOCHUE KaK
MOPSIIOK COSTMHEHHUSI aTOMOB B
MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOPUH XUMUUYECKOTO
CTPOCHUSI OPTaHMYECKUX
coenuHenuit A.M. bytneposa.
YrnepoaHslid CKEJIET OPraHuYECKON
MoJieKyJibl. KpaTHOCTh XUMHUECKOM
CBSI3U. 3aBUCUMOCTH CBOMCTB
BEILECTB OT XMMUYECKOTO CTPOEHUS
MoJieKyJ. M3omMepust u u30Mephl.
[TonsiTre 0 PyHKIMOHAIBHON
rpynne. IIpuHiunen
KJIaCCHU(UKAIIUU OPTAaHUYECKUX
COEIMHEHU I

CamocrosiTeibHas padora.
IToAroTOBUTE KOHCIIEKT:
Bo3HHKHOBEHHE OPraHUYECKON
XUMHUH

JIP4
JIP9

OKl1
OK2
OK7

IIpakTnyeckas  paGora  Nel.
KauecTBennoe OIpENICIICHUE
yriaepoaa, BOAOpOJa M XJopa B
OpTraHN4YCCKUX BCIICCTBAX.
CamocrosiTeibHas padora.
Hanucanue cTpykTypHbIX popmyin
HN30MEPOB.

JIP14

OK1
OK2
OK7

CucremaTnueckasi MEXAyHapo Has
HOMEHKJIATypa ¥ MPUHLUIIBI
00pa30BaHUs Ha3BaHUN
OPraHUYEeCKUX COCTUHECHUH.
CamocrosiTeibHas padora.
HazBanue cTpyKTypHbIX (OpMYII IO
MEX1YHapOAHON HOMEHKJIATYpe.

JIPS
OKl1
OK2
OK7

Tema 1.2 Anxansl

Conep:xaHue yueOHOT0 MaTepuajia




Cmpoenue  monekynvt — Memawud.
['omonornyeckuii  psx  aJKaHOB.
I'omoutoru. Howmenxkiarypa.
W3omepust yriaepoaHOro CKejera.
3aKOHOMEPHOCTHU U3MEHEHUS
¢u3nIecKuXx CBOWUCTB. XUMHUYECKUE
CBOIicTBa (Ha mNpuUMepe MeTaHa U
JTaHa): peakiuu 3aMeIICHUS
(ramoreHupoBaHue),
JNETUIPUPOBAHUS  KAaK  CIOCOOBI
MOJTyYeHUs BaKHEHIINX
COCIMHEHUN B OPraHUYECKOM
cunte3e. ['opeHne meTana Kak ouH
M3 OCHOBHBIX MCTOYHHUKOB TEIUIa B
MPOMBIIIJICHHOCTH u ObITY.
Haxoxnenue B PUPOJIE "
NpPUMEHEHUE alKaHoB. [lonamue o
YUKTIOATIKAHAX. Pemienue
pacueTHBIX 3amad. HaxoxaeHue
MOJIEKYJIIPHOM (bopMyIibL
OpPraHMYECKOro BellecTBa IO €ro
IJIOTHOCTA W MAacCCOBBIM  JIOJISIM
DIIEMEHTOB, BXOJAIIUX B  €ro
COCTaB, WIM TI0  MPOIYKTam
CrOpaHus

CamocrosiTesibHas padoTa.
[ToaroroBuTH COOOIIIEHUE:
«ObnmacTu MPUMEHEHHUSI ATTKAHOBY

JIP13
OK1
OK2
OK7

IIpakTnueckas padoraNe2
KoHncTpynpoBanue
IAPOCTEPKHEBBIX MOJIEIICH
MOJIEKYJI OPraHU4YECKUX BELIECTB
CamocrosiTesibHast padora.

Pemenne pacueTHbIX 3a1ad.
HaxoxieHne MonexyJIsspHOn
(opMyIIbl OPraHMYECKOTO BEIeCTBa
IO €ro MJIOTHOCTU U MacCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WU M0 MPOAYKTaM
CrOpaHHus

JIP7

OK1
OK2
OK7

Tema 1.3. OTuiieHoBBIE
YTIIEBOIOPOIBI.

Conep:xaHue yueOHOT0 MaTepuasia

1

Cmpoenue  monekynvl  2muieHa.
['omoniornyeckuii  psx  aJIKEHOB.
Homenkiarypa. Hsomepus
YTJIEPOJTHOTO CKEJIETA U MOJIOKEHUS
KpaTHOM  CBA3M B MOJIEKYIIE.
XUMHUYECKUe CBOICTBa (Ha
npuMmepe STHIIEHA): peakuuun
MPUCOEANHEHUS (TaJIOTeHUPOBAHUE,
euopuposanue, ruapaTanus,

JIP7
OKl1
OK2
OK7




2uodpo2ano2eHuposanue) Kak crnocod
MOJTYYCHHSI (bYHKIIHOHATBHBIX
MIPOU3BOJIHBIX YIIIEBOJIOPOJIOB,
ropenus. [TomuMepusaiys 3THIICHA
KaKk OCHOBHOC HAIpaBJIICHHE €ro
UCIOJIb30BaHUs. [lONMATHIIEH Kak

KPYITHOTOHHAKHBIN HPOAYKT
XUMHUYECKOTO IPOM3BOJICTBA.
IIpumenenne »stwieHa. Peumenue
pacyeTHbIX  3ajad4. Pacuets!
MaccoBOM J0JIn (macchr)
XMMHUYECKOTI'O COEIUHEHUS B CMECH.
PacueTtsr MacChI (oObema,

KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKkIuu, €clii OJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).
KoncyabTanusl. AJIkaHbl.

IIpakTH4yeckas
padoraNe3d.Ilonyuenue »TwieHa u
W3YYEHHUE €r0 CBOWCTB.
CamocrosiTe/ibHas1 padoTa.
Pemienne 3agau.

Pacuetsr macchl (00OBbeMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB
PEaKInu, €CIIU OJTHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

JIP14
OK1
OK2
OK7

Temal.4AnkagueHsl.
AJKUHBI

Copnepxanue y4eOHOro MaTepuaJa

1

Ankanuens! 1 kayuyku. [lonstue
00 ankaaMeHax Kak yrieBoJI0poaax
C IBYMs JBOMHBIMH CBSI3SIMHU.
[Tonumepu3zanust AMBUHUIIA
(Obyramuena-1,3) kak cmoco0
MOJIyYEHUS] CHHTETUYECKOTO
Kayuyyka. HaTypanbHbIi 1
CUHTETUYECKUNA Kay4dyKH.
Bynkanusanusa kayuyka. Pe3una.
[TpumeHeHre KaydyKa U pe3UHbI
Ankunbl. CmpoeHnue monexkyuvl
ayemunena. 'oMOIOTUYECKUM psit
ankuHoB. Homenknarypa.
H3omepust yraepoaHoro ckesera u
MI0JIO’KEHUS KPATHOW CBSA3H B
MOJIEKYyJIe XMMUYECKUE CBOMCTBA
(Ha mpuMepe alleTUIIEHa): peakuu
MpUCOEANHEHUS (TaJOTeHUPOBaHueE,
euopuposanue, TAApaTaLus,
2uUopoeaioeeHuposanue) Kak crocoo
MIOJIyYEHUS TIOJIMMEPOB U IPYTUX
MOJIE3HBIX MTPOJAYKTOB. ['opeHue
alEeTHIEHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIaMEHHU

JIP9

OK1
OK2
OK7




JUISl CBAPKU U PE3KU METAILIOB.
[Ipumenenue aneTuieHa.
Kouncyabranms 2. AnkeHsl

Temam 1.5ApomaTudeckue
YTJIEBOIOPOIBI

Conep:xanue yueOHOT0 MaTepuajia

1

I'omosiornyeckuii psii apeHoOB.
beH307 kak mpencTaBUTENb apEHOB.
PasBurue IIpEACTABICHUI 0
cTtpoeHun Oenzona. CoBpeMeHHbIE
IIPEJICTaBICHUs] 00 AJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTPOCHHHU
OeHzorna. O6pa3oBanue
apoMaTHUYECKOMN T-CUCTEMBI.
['omonoru OeHzorna, ux
HOMEHKJIaTypa, obOmas dopmya.
Homenknarypa ans au3amenieHHbIX
NPOM3BOIHBIX  O€H30Ma:  opmo-,
Mema-, napa-pacronoxeHne
3aMECTUTEIICH. dusnueckue
CBOIICTBa apeHOB.

Koncynabranus 3. Homenknarypa
QIKAJIMEHOB U AJIKHOB.

JIP14
OKl1
OK2
OK7

XuMHYecKHe CBOWCTBA apPEHOB.
[Tpumepsr peaxiuit
ANEKTPOPHIHHOTO 3aMeIleHHUS:
raJloreHUPOBaHUe, AIKWJINPOBAHUE
(xaTamu3aTopbl Opuneins—
Kpadrca), HUTPOBaHHUE,
cynbdupoBanue. Peakinn
THIPUPOBAHUS M TPUCOEIUHEHUS
xjopa k Oenzomy. OcobeHHOCTH
XUMHUYECKUX CBOMCTB TOMOJIOTOB
OeHzona.  BzaummHoe — BiIUsSHUE
aTOMOB Ha TMpHUMepe TOMOJIOTOB
apeHoB. OpueHTanus B PEaKIUIX
ANIEKTPO(UIBHOTO 3aMeIleHHsl.
OpuenranTtsl | 1 1l pona.
Ilpumenenune " MmoJIy4eHue
apeHoB. IIpuponHbie HCTOYHHKHU
apoOMaTUYEeCKUX  YIJIEBOJOPOIOB.
ApomaTuzanus aJIKaHOB u
[UKIIOAIKAaHOB.  AIKHJIMPOBaHUE
OeH3ora.

JIP14
OK1
OK2
OK7

Temal.6 [IpuponHsie
HCTOYHHKH YTIIEBOJIOPOJOB

Conep:xxanue yuedOHOT0 MaTepuajia

1

Hedrb. Haxoxnenue B mnpupone,
coctaB M (hU3MYECKHE CBOWCTBA
He(pTu. TOMIMBHO-3HEPreTHYECKOE
3HaueHue Hedtu. IIpomblenHas
nepepaboTka He(TH.
Pextudukanus HedTH, OCHOBHBIE
bpakumu  ee  pasfeneHus, UxX
HCIIOJIb30BaHUE. Bropuunas

JIP14
OK1
OK2
OK7




nepepaboTka HE(PTEIPOAYKTOB.
Pextudukarms Ma3yTa npu
YMEHBIICHHOM JaBiieHuH. KpexuHr
HePTENPOaYKTOB. Pa3mudHbie BUIBI
KpekuHra, paborsr B.I'. Ilyxosa.

Hzomepuzanus AJIKaHOB.
ANKUTpOBaHUE HEeNpeIeTbHBIX
YIJI€BOIOPOIOB. Pudopmunr
HE(TENPOAYKTOB. KauectBo
aBTOMOOMIJIBHOTO TOILIINBA.
OKTaHOBOE YHUCIIO.

Ipupoanbiii U MONMYTHBII

HedTsiHOI ra3. CpaBHEHHE COCTaBa
IIPUPOJHOTO U MOIYTHOI'O I'a30B, UX
IIPAKTUYECKOE UCIOIb30BaHUE.
Kamennbiii  yrosan. OcHOBHbIE
HaIpaBJICHUS HCIOJIb30BaHUs
kameHHoro  yrisa.  KokcoBanue
KAMEHHOTO  YyINId,  BaXKHEHIue
IPOAYKTBl 3TOr0 Ipolecca: KOKC,
KaMEHHOYTOJIbHast cMoJIa,
HaacMoibHas Bojga. CoeauHEHHS,
BBIIEIISIEMBIE M3 KaMEHHOYIOJIbHOU
cMmodbl. ITpoaykTsl, nonydyaemsle U3
HaJICMOJIbHON BOJIBI.
DKOJIOTUYECKHE AaCIIEKTHl JOOBIUM,
nepepaboTKU ¥ UCHOJIb30BAHUSA
rOpIOYu

CamMmocTosiTeJbLHAs paﬁoTa.
[TogrotoBuTh goksaza, «HedpTb u ee
TPaHCIOPTUPOBKA KakK OCHOBa

B3aHMMOBBITOJJHOTO MEXAYHAPOHOTO
COTPYAHUYECTBA».

Temal.7 'uapokcuiIbHBIC
COEIUHEHUSA

Copepxxanue y4eOHOro MaTepuaa

1

CroupTsl. Knaccudukanpms,
HOMEHKJIATYpa, H30MEPHUS CIIMPTOB.
MeTaHoJI ¥ 3TaHOoJI KaK
TIPEICTABUTENH TIPEIETBHBIX
OJIHOATOMHBIX CITUPTOB.

XumMuyeckue cBoMcTBa (Ha
pUMeEpe METaHoJIa U
ATaHOJa): B3aUMOJECIHCTBHE C
HaTPHUEM KakK CIocob
YCTaHOBJICHUS] HATMYIUS
TUAPOKCOTPYIIIBI, PEAKIIUs C
raJloreHOBOIOPOIAMHU KaK
Croco0 MOJTy4YeHHUs
PACTBOPUTETICH, IETUAPATALAS
KaK cIoco0 MOJTyYeHHUs]

JIP12
OK1
OK2
OK7




sTriIeHa. Peakuus ropenus:
CIUPTHI KaK TOILIUBO.
[IpumeHeHne MeTaHouIa U
aTaHoJIa. PU3NOIOTMYECKOE
JIEHCTBHE METAHOJIA U 3TAHOJIA
Ha OpraHU3M YEJOBEKa.
MHoOroaToMHbI€ CIUPTBHI.
OTUIEHTIIMKOJb U TIMLUEPUH
KaK MPEACTaBUTEIN
IIPEAEIbHBIX MHOTOATOMHBIX
criuptoB. KauecTBeHHas
peaKkuus Ha MHOTOaTOMHBIE
CIIUPTHI U €€ IPUMEHEHHE IS
pacrio3HaBaHus IIIMLIEpPUHA B
COCTaBE KOCMETUYECKUX
cpencts. IIpaktnueckoe
IIPUMEHEHUE ITWICHIIIUKOJIS U

rimuepuHa. ®enon. Crpoenue
MOJICKYJIBI peHoTa. B3anumHuoe
BJIMSIHME aTOMOB B MOJICKYJIC
dbenona. Xumuueckue ceoticmea:
83aumooelicmaue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Tpumenenue peHona.
CamocrosiTeibHas padora.
CocraBieHue CTpyKTYpPHBIX
(bopMyIT CHUPTOB ¥ KX U30MEPOB,
Ha3BaHHE CIIUPTOB

2 | IlpakTnyeckas padoraNed JIP12
CBolicTBa 0ITHOATOMHBIX M JIP7
MHOTr0ATOMHBIX CITMPTOB. OK1
Koncyabranusd. Apens OK2
OK7
Temal . 8Anpaeruns! u Copnepaxanue y4eOHOro MmaTepuasia
KCTOHBI
1 | Fomosoruyeckue pAabI JIPS
ANbJAEerHA0B M KeToHOB. [loHsTuHe OK1
0 KapOOHWIBHBIX COCIUHECHHSIX. OK2
OK7

DNEeKTPOHHOE CTPOEHHUE
KapOOHWIbHON Tpymmbl. M3omepus
U HOMEHKIATypa aibJCTHIOB U
KeTOHOB. ®Dusnueckue CBONCTBA
KapOOHMJIbHBIX COETMHEHUH.

XumMuueckue CBOJiCTBa
aJIbJerna0B H KETOHOB.
Peakmmonnast CIIOCOOHOCTD
KapOOHUIIHHBIX COEIMHEHUA.

Peaxkiimmn oOKWCIEHUS allbJIETHIOB,
KaueCTBEHHBIC peakuuu Ha




QIBACTUAHYI0 Trpynmy. Peakuun
NOJMKOHJCHCALMN:  00pa3oBaHUE
(beHonopopmManbIETHAHBIX CMOJL.
IIpumeHeHune U MoJIyYeHue
KapOOHWILHBIX CO€INHEHMIA.
[TpuMeHeHue albIeruioB U
KETOHOB B OBITY U
IPOMBIIIICHHOCTH. AJIBJIETU/IBI U
KETOHBI B Ipupoje (3pupHbIe
Macia, pepomonsl). [Tonyuenue
KapOOHMIIbHBIX COCTMHEHUI
OKHCJICHHEM CIMPTOB, TUApaTaluei
QIKHHOB, OKUCIIEHUEM
yrieBoaopoaoB. OTaenbHble
NPEJCTaBUTEINN ANIbICTHIOB U
KETOHOB, ClIeLIU(PHUUECKIE CLIOCOOBI
UX MOJIy4YEHHUsI U CBOKWCTBA

2 | IpakTyeckas padoraNes
XUMHYECKHE CBOMCTBA aJIbJICTH/IOB. JIP12
CamMocTosATe/IbHAA pa6oTa JIP7

HanucaHnue CTpyKTYpHBIX OK1
dbopmyn anbaeruzoB no OK2
Ha3BaHUIO OK7
Temal.9 Kap6onoBsie Conep:xxaHue yueOHOT0 MaTepuajia
KHCJIOTBI 1 | KapGoHOBBIE KUCIIOTHI. YKCyCHas JIP4
KHCJIOTa KaK MPE/ICTABUTEb OK1
IpeebHBIX 0JJHOOCHOBHBIX OK2
KapOOHOBBIX KHCIOT. XHUMUYECKHE OK7
CBOMCTBA (Ha MpUMeEpE YKCYCHOM
KHCJIOTBI): pEaKklMu C MeTaslaMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMU U COJISIMU Kak
MOATBEPKJIEHUE CXO/ICTBA C
HEOpPraHMYECKUMHU KUCIIOTaMHU.
Peaxius srepudukaum kak crnocoo
MOJTYYEHUS CIIOKHBIX d(PHUPOB.
IIpuMeHeHne yKCYCHOM KUCTIOTBI.
[IpencraBneHue 0 BBICIINX
KapOOHOBBIX KHCIIOTaX.
CamocrosiTeibHas padora.
IToaroroBuTH COOOIICHHE:
IIpuMeHeHne YKCYCHOM KHUCTIOTBHI.

3 | lpakTuueckass  padora  Ne6 JIP12
ITonyyenue yKCyCHOM KHCIOTBI W OK1
U3y4EHHE €€ CBOMCTB. OK2

OK7

CamocrosiTesibHas padora.
Hanmcanue popmyn kapOOHOBBIX
KHCJIOT M X Ha3BaHHeE.

Temal.10 CnoxxHble
3¢GuUpbI U KUPBI

Conep:xxanue yuedOHOT0 MaTepuajia




1 | Cnoxuble 3UpPbI U KUPBHIL. JIP4
Cnoxubie 3(QUPHI KaK MPOYKThI 2 OKl1
B3aMMOJIEUCTBUS KapOOHOBBIX OK2
KHCIOT co criupramu. [Ipumenenne OK7
CJIOKHBIX 3()UPOB B MHILEBON U
nap(GOMEpHOI POMBIIIUICHHOCTH.

Kupsb! kak crnoxxHbIe 3pupsl
TJIUIICPUHA U BBICIIUX KapOOHOBBIX
KUCIIOT. PacTuTeNbHbIC U )KUBOTHBIC
JKHUPBI, UX cocTaB. Pacnio3HaBanue
PaCTUTEIILHBIX KUPOB HA
OCHOBAHHHU UX HETPEACITHHOTO
xapakrepa. [IpuMeHeHHe KUpOoB.
['uaponn3 wim oMbUICHHE )KUPOB
KaK crioco0 MpOMBIIIIJICHHOTO
MOJTYYCHUS COJICH BBICIITMX
KapOOHOBBIX KHCIOT. MBLIA Kak
COJIM BBICIIUX KapOOHOBBIX
KouncyabTanms 5. Anpaerusl. 1

2. | IlpakTH4yeckas 2 JIP7

pa6oraNe7. I unposus3 Kupos. JIP12

CamocrosiTeIbHas padoTa. OKl
BreinosnHenue ynpaxHeHui Ha 1 OK2
OCYIIECTBIICHHE TEHETHYECKOH OK7
CBSI3H.

3 | lIpakTuueckas padoTaNe8. 2
W3roroBneHre MblIa pyIHON JIP7
paboTHI. JIP12
CamocrosiTe/IbHast padoTa. 1 OK1
[ToAroTOBHUTH MPE3EHTALNIO: OK2
IIpuMeHeHne KUPOB. OK7

Temal. 11YrneBoast Conep:xxanue yuedOHOT0 MaTepuajia 16

1 | YrneBoxsl. Knaccudukanms 2
yrieBoaoB. Haxoxaenue JIP9
yIrIeBoJ0B B mpupoje. [moko3a Kak OKI1
anpAerua0CIupT. bpokeHue OK2
TITFOKO3BI. OK7
Kouncyabranus 6. CiioxHbie 1
s¢upsl. XKupsl.

2 | Caxapo3a. [uoponus caxaposoi. 2 JIP9
Kpaxmai u 1esumonosa Kak OKl1
OUOJIOTHYECKUE TIOTTHMEPHI. OK2

OK7

XUMHYECKUE CBOMCTBA Kpaxmaya 1
LEJUTI0JI03bI (THUIPOIN3,
KAaueCTBEHHAs peakuus ¢ HOJA0M Ha
Kpaxmaill ¥ €€ IpUMEHEHNE AJIs
oOHapyXeHHs KpaxMmaina B
npoaykTax nutanus). [lpumenenne
1 OMOIOrHYecKas pojb YIJIeBOJOB.
[TonsiTHE 00 NCKYCCTBEHHBIX




BOJIOKHAX Ha NpUMEPC allCTaTHOTO

BOJIOKHA. 1
CamocTosiTe;IbHasi padoTa.
[ToaroTOBUTH MPE3EHTAIUIO:
[TpupoHbIe U UCKYCCTBEHHbBIC
BOJIOKHA
3 | IlpakTuueckasi pagoraNe 9. 2 JIP7
[Tony4yeHne HCKYCCTBEHHOTO IICITKA JIP14
CamocrosiTeibHast padoTa. OKl1
[ToaroTOBUTH KOHCIIEKT: 1 OK2
[IpruMmeHneHne Heuron03bl OK7
4 | MlpakTuueckasi padoraNel( 2 JIP7
Pacro3HaBaH#e BOJOKOH. JIP14
CamocrosiTe/ibHasi padoTa OKl
[10ATOTOBHTE MPE3EHTALHIO: 2 OK2
Knaccugukaius BOJOKOH. OK7
5 | IpakTnyeckasi padoraNell. 2 JIP7
I'maponus yriaeBoaos. JIP14
CamocrosiTe/ibHas padora OKl1
[1oAroTOBUTEH COOOIIEHHE: 1 OK2
HaxosxJieHHe yriieBOIOB B TPUPOJIE. OK7
Tema 1.12 AMUHBL Copep:xkanue yueOHOro MaTepuaia 15
AMMHOKHCJIOTBI U OEJIKU
1 | AMuHokucIOTHI 1 6enku. CocTaB u JIP5
HOMEHKJIATypa. AMUHOKHCIIOTHI KaK 2 OKl1
aM(poTepHBIE OPraHUIECKHE OK2
coequnenus. [lenTuaHas CBA3b. OK7
buonornueckoe 3Ha4YeHHE O-
aMHHOKHUCIIOT. O0nacTu
NPUMEHCHHS aMHHOKHUCITOT. benku
KaK [PUPOTHBIEC OUOTIOIUMEDBHI.
CocraB u cTpoeHHE OEITKOB.
XUMHYECKUE CBOWCTBA OEIKOB:
THJIPOJIH3, JCHATYPAIIHS.
Oo6HapyxeHue OeTKOB MPH MTOMOIIU
KAueCTBEHHBIX (LIBETHBIX) pEaKLIUH.
[TpeBparieHust OSIKOB MHIIH B
opranusme. buonornueckue
¢byHKIMN OeIKOB
CamocrosiTeibHasi padora. 1
[ToaAroTOBUTH TOKITAT:
«buosornueckoe 3HaUEHUE .-
AMHHOKHUCIIOT
2 | lIpakTuyeckas pagoraNel2 2 JIP7
HccnenoBanue cBONCTB OEIKOB. JIP12
CamocrosiTeibHast padora. OK1
IToaroroBuTh MOKIaNM: « belku kak 1 8?2
7

MMPpUPOAHBIC ITOJIMMEPHI.




IIpakTHyeckas JIP7
pa6oraNel3Perenue JIP12
SKCIIEPMMEHTANIBHBIX ~ 3aJad  Ha OK1
MOJTyYCHUE OPTaHMYECKUX BEIICCTB. OK2
CaMocTosiTe;IbHasi padoTa. OK7
Penrenue sxcriepuMeHTaIbHBIX
3aj1a4 Ha MOJyYCHHUE OPTaHUIECKUX
BCIICCTB.
IIpakTu4eckas JIP7
pa6oraNel4Perenue JIP12
SKCIIEPMMEHTANIBHBIX ~ 3aJad  Ha OK1
pacrio3HaBaHHE OpTraHUYeCKUX OK2
BCIIIECTB. OK7
CamocTosiTeIbHAS paoora.
Perrenune AKCIEPUMEHTAIBHBIX
3a1a4 Ha pacro3HaBaHHe
OpPraHUYeCKUX BEIICCTB

63 57 31 IIpakTHyeckas pabdoraNelS JIP7
Perrenue AKCIEPUMEHTATBHBIX JIP12
3amad  mo TeMe «[eHeTHueckas OKI1
CBSI3b MEXTY KJ1accaMu OK2
OPraHUYECKUX COCTUHEHUIN. OK7
CamocrosiTe/ibHasA padora.
Perrenue AKCIEPUMECHTATBHBIX
3agau 1o Teme «[ eHeTHueckas
CBSI3b MEXTY KJ1accaMu
OPraHUYeCKUX COCITUMHCHUIY.

Temal.13 Conep:xaHue yueOHOT0 MaTepuajia

A3zoTcoaepikaiue

TeTEPOIUKITHYCCKHIE

COCIMHEHUSI.

HykiienHOBbIE KHCIOTHI
Hyxnennoseie KHUCJIOTBI KakK JIPS
PUPOIHEIE MTOJTUMEPBHI. OKl1
Hykieotnsl, 170 CTpPOEHHE, OK2

OK?7

npumeppl. AT® u AdD, wux
B3aMMOIIPEBPALEHUE U POJIb ITOrO
mpouecca B mpupone. Ilonstue
JHK u PHK. Crpoenne IHK, ee
NepBUYHAs U BTOPUYHAs CTPYKTYpa.
Pabotsr ®@. Kpuka u J[. Yorcona.
KommieMeHTapHOCTh  a30THUCTBIX
ocHoBanmii. Pemmukammsa JIHK.
OcoOennoctu  ctpoenuss  PHK.
Tunet PHK ©u ux Ouonoruueckue
¢byuknuu. [loHsiTHE O TpOMYHOM
kojqe (komoHe). brocuHTe3 Oenka B
KUBOHM KieTKe. |'eHHas WHKeHepus
u OuorexHosorusi. TpaHCreHHBIE
(bOopMBbI paCTeHH U KUBOTHBIX.




Temal.1l4buoJsiornyecku
aKTHBHbIE COeIUHEHHS

Conep:xanue yueOHOT0 MaTepuajia

®epmenTsl. [lorsaTue o pepmenTax
KaK 0 OMOJIOrMYECKUX
KaTajau3aTopax OelKOBON MPUPOIBL.
Oco0OeHHOCTH CTPOEHHUS U CBOMCTB
B CPaBHEHMHM C HEOPraHMYECKUMU
Katanuzaropamu. Kiaccuduxanums
(hepMeHTOB. OcobenHoctu
CTPOCHHUSI M CBOWMCTB (hEPMEHTOB:
CEJICKTUBHOCTh M 3()PEKTUBHOCTb.
3aBUCHUMOCTD AKTUBHOCTH
dbepmeHToB OT TemmepaTtypsl U pH
cpenpl. 3HadeHue (EpMEHTOB B
Ouonoru W  TOpPUMEHEHHUE B
MIPOMBIIIIIICHHOCTH.

BuramMunsbl. [TonsTue 0
BUTaMuHaX. VX kiaccudukamus u
ob6o3znauenne. Hopma motpebiaeHus
BUTaMHHOB. BomopactBopumeie (Ha
npumepe ButamuHoB C, rpynmnsl B
u P) um xupopactBOopuMBIE (Ha
npumepe ButaMuHOoB A, D u E).
ABHWTaMUHO3bI, THIICPBUTAMUHO3BI

u TUTMIOBUTAMUHO3BI, ux
npoQuIaKkTUKa. I'opmonsl.
[TonssTHE 0  TOpMOHAaxX  Kak
OMOJIOTUYECKH AKTUBHBIX
BeIIIeCTBaX, BBITIOJTHSFOLITUX
SHIOKPUHHYIO PETYIISAIIHIO
JKUZHEJIEATEIIbHOCTH  OPTaHU3MOB.
Knaccudukanus TOPMOHOB:
CTEPOUIbI, MIPOU3BOHBIC

AMHMHOKUCIIOT, IOJIMIICNITUAHBIC H
OenkoBble TOpMOHBL. OTAENbHBIE
MIPEICTaBUTEINHN: 3CTpaanol,
TECTOCTEPOH, UHCYJIVMH, aJpEHAJIMH.
JlekapcrBa. IlonsaTue o ekapcrBax

KaK XUMHOTEPANEBTHUECKUX
rpernaparax. Kpartkue
HCTOPUYECKHE CBEJICHHUS 0
BO3HUKHOBEHUU u pa3BUTUU
XUMHOTEpANuU. ['pynmsl JIEKapCTB:
cynbhaMubl (cTpenTouuy),
AHTUOMOTUKHU (MeHUIUIUTHH),
AQHTUIIAPETUKH (acriupun),
AHAJIBI€TUKH (aHayIbrun).
MexaHu3M JI€HCTBHS HEKOTOPBIX
JIEKapCTBEHHBIX IIpPEnapaTos,
CTpOEHHE MOJIEKY,

IMPOTrHO3UPOBAHHUC CBOMCTB Ha

JIP7
OKl1
OK2
OK7




OCHOBE  aHaJIM3a  XHMHYECKOTO
cTpoeHHs.  AHTHOMOTHKH,  HUX
KjJaccu(ukamusi 1O CTPOCHHIO,
TUIly W  CHEKTPY  JCHCTBUSL.
be3onacubie criocoObl TPUMEHEHHUS,
JI€KapCTBEHHBIE (DOPMBI.

Pa3zpen2.00mas u
HeOpraHu4veckasi u
HeoOpraHuyveckasi XuMusi
Tema2. 1 Xumus o
BEIECTBAxX

Conep:xanue yueOHOT0 MaTepuajia

1 | Xumus — HayKa 0 BelecrBax

CocTaB BemecrBa. XHUMHUYECKUE
9JIEMEHTHI. Croco0b1
CYIIECTBOBaHUS XAMHYECKHX
AJIEMEHTOB: aTOMBI, TPOCTHIE U
CIIO)KHBIE  BellecTBa. BelecTBa
IIOCTOSHHOT O 158 HCpCMCHHOFO

COCTaBa. 3aKoH ITOCTOSTHCTBA
cocTaBa BEIICCTB. BemecTBa
MOJIEKYJISIPHOTO u
HEMOJICKYJIIPHOTO CTPOCHUSI.

CriocoObl  0TOOpaXKEHHUST MOJIEKYJI:
MOJICKYJISIPHBIE ¥ CTPYKTypHBIE
(GOopMynBI;  MIAPOCTEP)KHEBBIE U
MacmTaOHble  MPOCTPAHCTBEHHBIC
(Ctroapra—bpurieda) MOJIENH
MOJIEKYII.

HN3mepenune BemecrBa. Macca
aTOMOB M MOJEKyl. AToMHas
enuHALIA Macchl. OTHOCUTENBHBIE
aTOMHas W MOJIEKYJIsSIpHas Macchl.
KonnuecTBo BemiecTsa M €JUHULIBI
€ro MU3MEpEeHMs: MOJb, MMOIJIb,
KMOJIb. Hucno ABoragpo.
MousipHas macca.

ArperaTssbie COCTOAHHSA
BelllecTBa: TBEPI0C
(kpucTamnyeckoe ©u amMopdHOe),
KUIAKOE W Ta3zoo0pazHoe. 3aKoH
ABoraip0 W €ro  CJeICTBUA.
Mounsipaplii  00BEM  BEIIECTB B

razoo0pa3HoOM COCTOSTHUH.
OObeINMHEHHBIA Ta30BBI 3aKOH H
ypaBHEHUE MenneneeBa—
Knaneiipona.

CMmecn BemecTB. Paznuuus mexnay
CMeCSIMH " XUMUYECKUMHU
COETMHEHUSIMU. MaccoBas u

o0beMHasd  HOJU  KOMIIOHEHTOB

JIP4
OK1
OK2
OK7




CMCCH.

CamocrosiTeJbHast padora.
IToaroroBUTH KOHCIIEKT:
«ArperaTHbie COCTOSIHUS
BEIIESCTBAY.

Tema2.1CTpoeHue aToMa

Conep:xanue yueOHOT0 MaTepuajia

1

Crtpoenue aToma

ATOM — CJHOKHAI  YaCTHIIA.
Jloka3aTennscTBa CIIOKHOCTH
CTPOCHHMsSI aTOMa: KaTOJIHBIE U
PEHTI'€HOBCKHUE JTy4d, (HOTOIPPEKT,
PaIMOAKTUBHOCTD, DJICKTPOJIU3.
[Inanerapnas Mozenb aroma O.
Pesepdopna. CrpoeHue aroma 10
H. bopy. CoBpemeHHbIE
MIPEACTABJICHUS O CTPOCHHHU aTOMa.
KopnyckyisipHO-BOJIHOBOM
Jyaanu3M 4acTULl MUKPOMHUPA.
CocTtaB aromMHOro sjapa -—
HYKJIOHBI: TPOTOHBI U HEHTPOHBI.
H3otonsl " HYKJIUJIBL.
Y CTOMYUBOCTb SITIEP.

JIP4
OK1
OK2
OK7

JJIeKTPOHHAsA 000/104KA aTOMOB.
[Tonsitue 00 IIEKTPOHHOU
opOuTamu M DJIEKTPOHHOM OOJaKe.
KBanrtoBbie qucrna: TJIaBHOE,
opOuTaIbHOE (moGouHoe),
MarHUTHOE u CIIMHOBOE.
Pacnipenenenue  3JI€KTPOHOB MO
HHEPreTHUECKUM YPOBHSIM,
MOAYPOBHSIM U OpOUTAISIM B
COOTBETCTBUU c MIPUHIIUIIOM
HAaUMEHBIIICH YHEPTUH, MPUHITUIIOM
ITaymu wu  npaswioM  ['yHna.
ONEeKTPOHHBIE KOHQUTypauuu
ATOMOB XMMHUYECKUX JIEMEHTOB.
BaneHTHBIE BO3MOXXHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB.
OneKTpoHHas KJIacCU(pUKanus
XMUMHUYECKHX 3JIEMEHTOB: S-, p-, d-,
f-amemMeHTHI.

CamocrosiTe/ibHAA padora.
Hanmcanue »mekTpoHHBIX (hopmyi
U TpadUYecCKUX CXeM XUMHYECKHX
DIIEMEHTOB

JIP4
OK1
OK2
OK7

TemaZ2.3llepuognuecknit
3aKOH U NlepuoguyecKas
CUCTeMa XUMUYECKUX
asnemeHTOB /[.H.

Conep:xaHue yueOHOT0 MaTepuasia




MeHnpeneeBa

OTkpbiTHE [Mepuoauyeckoro
3aKOHA. [Ipeanoceuiku:
HaAKOTLJICHHUE (aKTOIOTHYECKOTO
Marepuana, paboThI
MPEAIIECTBEHHUKOB (1.B.
Hebepeitnepa, A.D. Ilankyptya,
Ix.A. Hetonenaca, JI.YO. Meiiepa),
cpe3n xuMukoB B Kapicpyo,
JINYHOCTHBIE KayecTBa J..
Meuneneesna. Otkpeitnie  J1.H.
MengneneeBbiM  [leproandeckoro
3akoHa. Ilepmoauyeckuili 3aK0H U
CTPOCHME aToma. H3oTombI.
CoBpeMeHHOEe MOHSATHE
XUMHUYECKOTO AJIEMEHTA.
3aKOHOMEPHOCTh I. Mo3znu.
CoBpemeHHas ¢dbopmynHupoBKa
Ilepuonnueckoro 3aKOHa.
[Tepuoanueckas chcTeMa 51
ctpoeHue  aroma.  Dusnyeckuit
CMBICIT MOPSIIKOBOTO HOMeEpa
AJIEMEHTOB, HOMEPOB TIpyHIbl U
Iepuoaa. [Iepnoanueckoe
U3MEHEHUE CBOWMCTB 3JIEMEHTOB:
panuyca aToma; SHEPTUH
MOHU3ALINY;
AIEKTPOOTPHUIIATEIIBHOCTH.
[IpuunHbI M3MEHEHUs
METaJUTMYECKUX u
HEMETAJUTMYECKUX CBOMCTB
AJIEMEHTOB B TPYIINax M MEpPUOAaX,
B TOM uucie OOJbIIUX U
CBEPXOO0JIBIINX. 3HaueHue
Ilepuonnueckoro 3aKOHa u
[Tepuoanueckoit CUCTEMEI
XuMHueckux  anemenros  J.H.
MenpeneeBa sl pa3sBUTHs HAYKH U
MOHUMAHUSA XHUMHUYECKOW KapTHHBI
MHpa

JIP4
OKl1
OK2
OK7

Ilepnonnueckuil 3aKOH U CTPOCHUE
aroma. M3otonsl. CoBpeMeHHOE
MOHSITHE XUMHUYECKOTO DJIEMEHTA.
3akoHOMepHOCTH . Mo3nu.
CoBpemenHas HopMyIHUpOBKa
IIepnonnueckoro 3akoHa.
Ilepuoanueckas cucrema u
cTpoeHune aroMa. Ouznyueckuii
CMBICII OPSIIKOBOIO HOMEpa
AIIEMEHTOB, HOMEPOB I'PYMIIbI U
nepuona. Ilepuonnueckoe

JIP4
OKl1
OK2
OK7




M3MCHCHHUE CBOIMCTB DJICMECHTOB:
paauyca aToMa; SHepruu
HOHU3AIUH;
AIEKTPOOTPULIATEIIBHOCTH.
IIpynunHbl H3MEHEHUS
METaJUIMYECKUX U
HEMETaJJINYSCKUX CBOMCTB
AJIEMEHTOB B TPYIIAX U MEPUOJIAX,
B TOM 4HcJIe OOJIBIINX U
CBepXO00JbITNX. 3HAYCHUE
[Tepuoanueckoro 3akoHa u
[Tepuoanueckoit cucTeMsl
XUMUYECKUX dieMeHToB .M.
MenneneeBa Jyisl pa3BUTHS HAYKU U
MOHUMAaHHUS XUMUYECKOU KapTUHBI
MHpa

TemaZ.4 Ctpoenue
BelllecTBa

Conep:xaHue yueOHOT0 MaTepuaJjia

1

DJEKTpOHHAs IPUPOJIa XUMUYECKOU
CBSA3H. DJIEKTPOOTPULIATEIBHOCTD.
Bujpl XuMu4eckon cBA3U
(xoBaJIeHTHas1, MIOHHas,
MeTaJuIn4YecKas, BOJOPOIHAs) U
MEXaHU3MBbI €€ 00pa30BaHMUsL.
CamocrosiTesibHas padora.
BelntonHenue ynpaxxHeHui Ha
OIpEEIIEHNE TUIIOB XMMUYECKON
CBSI3U

JIP5
JIP9
OK1
OK2
OK7

Kpucmannuueckue u amopgnoie
sewjecmea. Tunvl KpucmaiiudecKux
peulemox (amomuas,
MONEKYAAPHAs, UOHHAA,
Memannudeckas). 3asucumocms
@uszuueckux ceoticme geujecmsa om
MUna KpUCMaiiudecko peuemku.
[TpuuyrHBI MHOTOOOPA3Us BEIIECTB.
Komnuexkcoo0pasoBanmue.
[ToHsiTHE O KOMIIIIEKCHBIX
coenuHeHusx. KoopauHaimonnoe
YHCIIO KOMILIEKCOOOpa3oBaTess.
BHyTpenHsis u BHemHsIsI cepa
komIuiekcoB. Homenknarypa
KOMIUIEKCHBIX COEUHEHHM. X
3HAaYEHHE.

CamocrosiTeibHas padoTa.
[ToaroTOBUTH MpPE3EHTALNIO:
«[IpuurHBI MHOTO0Opa3US
BEIIECTB.

TemaZ2.2 [lonumMepnl

Conep:xxanue yuedOHOT0 MaTepuajia

Heopranuueckue MO0JIMMepHI.
ITonumepsl — MpoOCThIE BEIIECTBA C
aTOMHOM KPHUCTAJUIMYECKOU

JIP9
OK1
OK2




pELIETKOM: aJUIOTPOITHBIE
BUJOW3MEHEHHs yrieponaa (aiMmas,
rpadur, kapOuH, dymiepeH —
B3aMMOCBS3b TUOpUAH3AIIH
opOuTaneii y aToMoB yrjiepoaa cC
POCTPAHCTBEHHBIM CTPOCHUEM
AJUTOTPOITHBIX MOAU(UKALIHI ),
CellecH M TeIUlyp IEeMO4YeYHOro
cTpoenus. [lomumepsl — CIIOKHBIE
BEILIECTBA c aTOMHOMU
KPUCTAJUIMYECKOU PELIETKOM:
KBapIl, KpeMHE3eM (JIMOKCHIHBIC
COCJIMHEHUS KPEMHUs), KOPYHI
(okcuna AITFOMUHHUS ) u
QITIOMOCHJIUKATHI (IIOJIEBBIE IINATHI,
clroa, KaoyvH). MuHepansl u
TOpHBIE TTOPO/IBI. Cepa
TUTACTHYCCKAS. MusnepaibHOe
BOJIOKHO — acOecT. 3HaveHue
HEOPraHNMYECKUX TIPUPOJTHBIX
NOJMMEPOB B (OPMUPOBAHHUU
OJTHOW M3 TEOJIOTHYECKUX 000JI0UeK
3emiu — TUTOC(hEPHI.

Opranunveckne MOJIUMEPHI.
CrocoObl UX MOJYYEeHHs: peakluu
MOJINMEPHU3aLUU u peakuuu
ITOJINKOHICHCALUH. CtpyKTypbl
MOJIAMEPOB: JINHENHBIE,
pa3BETBICHHbBIE u
IIPOCTPAHCTBEHHBIE.

CtpyKTypHpOBaHUe MOJIMMEPOB:
BYJIKAHU3AIUsI KaydyKOB, AyOrIeHUE

OEJIKOB, OTBEPKIEHUE
[MOJIMKOHIEHCAIHOHHBIX
MOJINMEPOB.

KJ'IaCCI/I(I)I/IKaI_[I/ISI MMOJIMMEPOB  IIO
Pa3JIMYHBIM ITPpHU3HAKAaM.

OK7

Tema2.2XuMHUYeCKHUE
peaKIuu.

Copepxxanue y4eOHOro MaTepuaa

1

XuMu4yecKue peakuuu.
['oMoreHHele ¥ TE€TEPOTECHHbIE
peakuunu. CKOpPOCTh peakluH, €€

3aBHCHUMOCTh oT Pa3IMYHBIX
(aKTOpOB: MPUPOJBI PEATHPYIOLTUX
BEIIIECTB, KOHIICHTPAIUN
pearupyomux BEIIIECTB,
TEMIIEPATYPHI, TUTOTIAIH
PEaKIMOHHOMN MTOBEPXHOCTH,

HamMuus ~ Katainu3aropa.  Posb
KaTaJu3aTopoB B  MpUpPOJE U
MIPOMBITITICHHOM MIPOM3BOJICTBE.
Ob6parumocThb peaxkui.

JIP7
OK1
OK2
OK7




XUMHYECKOE DPABHOBECHE M  €ro
CMeEIICHUE OJ NEUCTBUEM
pa3IMYHbIX ¢bakTopoB
(KOHLIEHTpalUs  peareHToB MU
IPOAYKTOB  peakluu, JaBJICHUE,

TeMIepaTypa) TUIS CO3/1aHusA
ONTUMAaJIbHBIX YCJIIOBUM IIPOTEKaHUS
XUMHYECKHUX IIPOLIECCOB.
XHUMHYECKOE DPABHOBECHE M €ro
CMEILICHHE oJ{ NEeNCTBUEM
pa3IMYHbIX ¢bakTopoB

(KOHIIEHTpAIMsI ~ PEareHTOB  WJIN
MPOJYKTOB  pEaKIuu, JaBJICHUE,
TeMIIepaTypa) TS CO3JaHU
ONTUMAIBHBIX YCIOBHI MPOTEKaHUs
XUMHUYECKHX TIPOLIECCOB
CamocrosiTe/ibHast padoTa.
IToaroroButs KOHCHEKT: «Pob
KaTaJIn3aTOpOB B MIPUPOJIC
MIPOMBIIIIICHHOM TPOU3BOJICTBEY.

IIpakTyeckas padoraNel6
HccnenoBanue BIMSHUS PA3IMIHBIX
(akTOpOB HAa CKOPOCTh XUMHUYECKOM
pEaKIIHH.

CamocrosiTe/ibHAA padora.
BoinosiHeHHe ynpaKHeHHil Ha
cMelleHne XHMHUYECKOT0
paBHOBecHs

JIP7
JIP12
OK1
OK2

TemaZ.4 PacTBOpHbI

Conep:xanue yueOHOro MaTepuaJia

84

1

Jucnepcuble cucrembl. [IonaTHe o
KOJUTOU1axX (301H, TeNHN).
HcTuHHBIE PaCTBOPHI

Hctnaeble pactBOphl. IloHsATHE O
pactBopax.  PU3HKO-XMMHYECKAs
IIPUPOJIa PACTBOPEHHMS U PACTBOPOB.
B3auMozeicTBue pacTBOpUTENS U
PacTBOPEHHOTO BEIIECTBA.
PactBopumocTs BemecTB. CiocoObl
BBIPAXKECHUS KOHLEHTpPALUU
pacTBOpPOB: MaccoBas TOJs
PacTBOPEHHOTO BEILIECTBA
(IponeHTHAast), MOJIIpHASI.
CamocrosiTe/ibHasA pabora
BelnionHeHnne  ynpaxHEHUI 1o
teme: «PacTBopbD.

JIP9

OK1
OK2
OK7

Teopus 2AEKTPOIUTUYECKON
nucconanuu. Mexanusm
JIACCOLIMAIMN BELIECTB C
Pa3IMYHBIMU TUITAMH XUMUYECKUX
cBs3ed. Briiax pyccKux y4eHsbIX B
pa3BUTHE TIPEICTABICHUN 00
ANEKTPOJIUTUYECKON AUCCOIMALINH.

JIP9
OK1
OK2
OK7




OCHOBHBIE TIOJIOKEHUS TEOPUH
AIIEKTPOJIMTUYECKON JUCCOIUAIIIH.
CreneHp IEKTPOIUTUIECKON
JUCcCOLMaluu U (PaKTophI ee
3aBUCUMOCTH. CHIIbHBIE U CPEIHUE
AIIEKTPOJIUTHL. Jluccorualius BOIbI.
Bonopoanslii nokasarens. Cpena
BOJIHBIX PAaCTBOPOB 3JIEKTPOIHUTOB.
Peakunu oOMeHa B BOJHBIX
pacTBOpax AMEKTPOIUTOB.
CamocrosiTeibHast padoTa.
BrinosiHeHue ynpaxxHeHuil Ha
COCTABJICHUE MOHHBIX YPABHECHMUIA.

3 | Peakuu B pacTBOpax
anekTpoauToB. pH pacTtBopa kak
II0Ka3aTeNb KUCIOTHOCTH CPEABI.
I'unponus coneil. 3HaueHue
THJPOJIN3a B OMOJIOTHYECKUX
0OMEHHBIX IIpoLeccax.
CamocrosiTesibHas padora.
BelntonHeHue ynpaxHeHuil 1o
teme: «[ 'unponus»

JIP9
OK1
OK2
OK7

Tema2.5 OKUC/IUTENBHO-
BOCCTaHOBUTEJILHBIE
peakiuu

Coaep:xanue yueOHOro MaTepuaJia

27

1 | OkuciaureabHoO-
BOCCTAHOBHUTEJIbHbIE  PeaAKIHM.
CreneHb OKHCJICHHS.
BoccranoBuTenn ©W  OKMCIUTEIIH.
OxuciaeHne W  BOCCTAaHOBJICHHUE.
Baxuneimme OKHCJIUTEIIN Hu
BOCCTaHOBHUTEIH.
BoccranoBuTenbHBIE CBOICTBa
METaJUIOB — TMPOCTBIX BEIIECTB.
OKHCIUTENBHEIC 51
BOCCTaHOBUTEIbHEIC CBOMCTBa
HEMETAJUIOB — TIPOCTHIX BEIIECTB.
BoccranoBuTenbHbIE CBOMCTBaA
BEILECTB, 00pa30BaHHBIX
3JeMEHTaMHU B HH3IIEH
(oTpuIATETHHOM ) CTENeHU
OKHUCJICHHS. OKHCIIUTEILHBIC
CBOICTBa BEIECTB, 0Opa30BaHHBIX
3JEMCHTAMU B BBICIICH
(TIOTIOKHUTEITBHOM ) CTETNeHU
okucieHus. OKHUCIUTENIbHBEIE H
BOCCTAHOBUTEJILHBIE CBOMCTBa
BELIECTB, 00pa30BaHHBIX
JIEeMEHTaMH B MPOMEKYTOYHBIX
CTETNEHIX OKHUCIICHHS.
Kinaccupukanusi OKHCIUTETBHO-

JIP9
OK1
OK2
OK7




BOCCTAHOBUTCJ/IBHBIX peaKunﬁ.

Peaxmuu MEXaTOMHOTI'O u
MG)KMOHCKy.HSIpHOI‘ (0] OKUCJICHUA-
BOCCTAHOBJICHHS. Peakiun
BHYTPUMOJIEKYIAPHOIO OKHUCIIEHUS-
BOCCTAHOBJICHHS. Peakiun
CaMOOKHMCJICHHS -
CaMOBOCCTAHOBJIEHUS

(ZUCIIPONIOPLIMOHUPOBAHUS).
Metoabl CcOCTaBICHUS YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii. MeToa  AIEKTPOHHOIO
OanmaHca. BnausHue cpenpl  Ha
IIPOTEKaHUE OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB.
CamocrosiTesibHas padora.
BelntonHeHue ynpaxHeHui 1o
teme: «OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

XuMu4ecKkue MCTOYHUKH JIP9

TOKA. DJIEKTPOAHBIC 8@

MOTEHIMAIBL. Psin OK7

CTaHIAPTHBIX DJIICKTPOIHBIX

IIOTEHIIUAJIOB

(2NIEKTPOXUMHUYECKUN PSJT

HaIpsHKEHUN METaJIOB).

["anbBaHMYECKHE PIIEMEHTHI U

MIPUHIIUAIIBI UX PAOOTHI.

IIpuMeHeHune 31eKkTpon3a B

IPOMBIIIJICHHOCTH DJIEKTPOIIU3

pPacTBOPOB U PACILIABOB.

CamocrosiTeibHas padora.

BelntonHeHue ynpaxHeHuid 1o

Teme: «IEeKTPOIIU3»

[TpakTrueckas padotaNel7 JIP7

W nenTudukanms HeOpraHuIeCKux JIP12

COECIMHEHU. OK1

Koncyabranusn7. OKHCIUTETEHO- OK2

BOCCTAaHOBUTEIIbHBIC PEAKIIUU OK7

[TpakTuyeckas paboraNel8 JIP7

[Tonyuenue, cobupanue u JIP12

pacro3HaBaHKe ra3oB OK1
OK2
OK7

[TpaxTuueckas padotaNel9. JIP7

Pelenne skcriepUMeEHTAIBHBIX JIP12

3a/1a4 10 TeMe «MeTatby». OKl1

CamocrosiTeabHas paGora. OK2

Pemrenue skcrepruMeHTaIHHBIX OK7

3aja4 no TeMe «MeTauiby.

ITpakTryeckas paboraNe20. JIP7




Pemenne skcriepUMEHTAIIBHBIX

JIP12

3ama4 o teme «Hemeranmsl OK1
OK2
OK7
7 | IlpakTyeckas JIP7
pabotaNe21.Pemienue JIP12
SKCIEPUMEHTAIBHBIX 3324 10 TEME OK1
«eHeTHYECKas CBA3b MEXKITY OK2
KJIaCCaMHU HEOPTaHUYECKUX OK7
COEMHEHUIN».
CamocrosiTesibHasi padora.
Pemenne skciepuMEeHTAIBHBIX
3az1a4 1o TeMe «l eHernueckas
CBSI3b M@Ky KJIaCCaMH
HEOPraHWYECKUX COECTUHEHUI.
8 | IlpakTuyeckas padoraNe22 JIP7 JIP12
YcTpaHeHue BpeMEHHOM JKeCTKOCTH OK1
BOJBI OK2
OK7
102 21 45 9 | ITpakTuyeckas padoraNe23 JIP7 JIP12
KauecTBeHHbIE peakunu Ha OK1
HEOPraHWYECKUE BEIIECTBA U HOHBI OK2
OK7
Tema2.6 Kunaccudukanus | Conep:kanue yuedHOro MaTepuasia
BEILECTB. [Ipoctsie
BEIIIECTBA
Krnaccudukanus
HEOPraHWYECKHUX BEIIECTB.
1 | IIpocTeie U CIIOKHBIE BEIIECTBA. JIP9
Oxkcuppl, ux KinaccuuKarms. OK1
I'uapokcuabl (OCHOBAHMS, OK2
OK7

KHCIIOPOJICOAECPHKAIINE KUCIIOTHI,
aM(pOTepHbIE THAPOKCUBI).
Kucnotsl, ux xnaccuduxarms.
OcHoBaHuUs1, X KJIacCU(PUKAIUS.
Conu cpenHue, KUCIIbIE, OCHOBHbBIE
1 KOMIUIEKCHEIS

Metanasl. [lonoxenue
MeTaioB B [lepuoanueckoit
CHCTEME U OCOOCHHOCTH
CTPOCHHS UX aTOMOB.
IIpocTeie BenecTBa —
METaJIJIbI: CTPOCHHUE
KPHUCTAJJIOB U METAITHYECKast
XUMH4ecKas cBs3b. OOmue
(dbu3uYeCcKue CBOMCTBA
METAJIJIOB U UX
BOCCTAaHOBHUTEIbHBIC CBOMCTBA!
B3aUMOJICHCTBHUE C
HEMeTaJulaMH (KHCIIOPOJIOM,




Tema2.70cHOBHBIE
KJIaCCbl HEOPTaHUYECKUX
coeJMHEeHUH

rajioreHamu, Cepom, a30ToM,
BOJIOPOJIOM), BOJIOM,
KHCJIOTaMH, paCTBOPAMH
COJIEH, OpPraHUYECKUMHU
BeIlleCTBAaMHU (CITUPTaMH,
rajioreHajkaHamMu, (OeHoJIOM,
KHCJIOTAaMH ), CO IIIEJI0YaMH.
OxcHIbl ¥ TUIPOKCHUIBI
METAJIOB. 3aBUCHMOCTD
CBOMCTB 3TUX COCIUHEHUU OT
CTCIICHEH OKHCJICHUS
METAJUIOB. 3HAUYEHHUE METAIIOB
B MIPUPOJIC U KU3HU

OpraHu3mMoB

Oxpana ¢opsl U GpayHbl OT
XUMHYECKOT'O 3arPs3HCHHS.
CamocrosiTeqbHas padora.
IToaroroBuTh OOKIAM: «3Ha4YeHHE
METAJIOB B TMPUPOAC H IKU3HU

OpPraHU3MOB. Hemerauabl.
ITonoxenue HEMETAJLJIOB B
MIePUOIUYECKON CHCTEME,

OCOOEHHOCTH CTPOCHUSI MX aTOMOB.
DJEKTPOOTPUIIATEILHOCTD.
bnaropoanabie Ta3pl. DJIEKTPOHHOE
CTPOEHHE aTOMOB OJIarOPOJHBIX
razoB " 0COOEHHOCTH ux
XUMHYECKHUX u buznuecKux
CBOJICTB.

HemeTtanisl — mpocThle BellecTBa.
ATOMHOE M  MOJEKYJISIpHOE HX

CTPOEHHE. Annorponus.
XuMudeckre CBOMCTBA
HEMETAJIJIOB. OKucCINTENLHBIE
CBOMCTBA: B3aNMOJICHCTBHE c

METajulaMH, BOJOPOJOM, MeEHee
ANEKTPOOTPHULATEIBHBIMH
HEMeTaJUIaMH, HEKOTOPBIMU
CJIIO’KHBIMU BEILIECTBAMM.
BoccranoBurenbHbIE CBOMCTBA
HEMETAJJIOB B PEAKIHUAX C PTOPOM,
KHCIIOPOJIOM, CJIOKHBIMHU
BEILECTBAMU-OKUCIUTEIIMH
(a30THOM M CEpHOH KHUCIOTaMU M

np.).

CamocrosiTe/ibHAA padora.
IToaroroButh JOKIAMI;
«3HauyeHue METaJJIOB B

MIPUPOJIE 51 KU3HU




OpraHu3MOB».
Copaepxxanue yueOHOT0O

Marepuaja
OcHOBHBIE KJIacChl JIP9
HEOPTraHMYeCKHX M OPraHHYeCKHX OKl1
coeTMHEHN I OK2

OK7

Boxopoansbie COeTUHECHUSA
HeMmeTa/10B. [lonyueHne amMmuaka
U XJOpPOBOJAOPOJIa CHHTE30M U
KOCBEHHO. DPU3HYECKHE CBOMCTBA.
OTHOIICHHME K BOJC: KHCIOTHO-
OCHOBHEBIE CBOICTBA.

Oxcuapl U AHTUAPHUABI
KapOOHOBBIX KHCJIOT.
Heconeobpasytomiue u
coneoOpa3ymolue OKCH/IBI.

KucnoTHbpie OKCHABI, X CBOMCTBA.
OcHOBHBIE OKCHJIIBI, UX CBOMCTBA.
AmporepHbie OKCH/IbI, ux
CBOHMCTBA. 3aBHCHUMOCTb CBOICTB
OKCHJOB METAJUIOB OT CTCICHH
OKHUCJICHHS. AHTUAPUJIBI
KapOOHOBBIX KHCJIOT KaK aHaJOTH
KHCIIOTHBIX OKCHJIOB.

Kucaornl OpraHuveckKue /|
Heopranumveckue. Kuciotelr B
CBETE€ TEOPUHU JJIEKTPOIUTUYECKOU
aucconmanuu. KucimoTel B cBeTe
MIPOTOJIUTHYECKON TEOpUH.
Knaccudukanus opraHudeckux u
HEOpraHM4Yeckux Kucior. Oomme
CBOMCTBA KHCIOT: B3aUMOJCHCTBHE
OPTraHWYECKUX M HEOPraHWYECKUX
KHCIIOT C METajlJlaMi, OCHOBHBIMHU U

aM(l)OTCpHI)IMI/I OoOKCHuagamMu 158
THIPOKCHUIAMH, c COJISIMH,
o0pa3oBaHHE CIIOXKHBIX 3I(PUPOB.
OcobOeHHOCTH CBOMCTB

KOHIIEHTPUPOBAHHOW  CEpPHOM U
a30THOM KHUCIIOT.

OcHoBaHMs  OpraHM4YecKHe H
Heoprannyeckue. OCHOBaHUS B
CBETE TEOPUHU DIIEKTPOIUTUUECKOU
nuccounanuu. OCHOBaHUSI B CBETE
IIPOTOJUTHYECKON TEOPHUHU.
Knaccudukanus opraHudeckux u
HEOPraHUYECKUX OCHOBaHUM.
XHUMHYECKHE CBOWCTBA LIENOYEH H
HEPACTBOPUMBIX OCHOBAHUM.
CaoiicTBa 0ECKHUCIOPOIHBIX
OCHOBaHMM: aMMHMAaKa W aMHHOB.




B3aumHOe BIMsSHHE aTOMOB B
MOJIEKYJI€ aHUJIMHA.

AmdorepHble OpraHu4yeckue H
HeOpraHu4eckune COE/IMHEHM.
AMpoTepHbIE OCHOBAaHUS B CBETE
HIPOTOIUTUYECKOM TEOPHH.
AMpOTEpHOCTD OKCHJIOB u
T'HJIPOKCUIOB HEPEXOIHBIX
METAJIJIOB:  B3aUMOJIEUCTBHE  C
KHCJIOTaMH U 1EJI0YaMH.

Coun. Knaccudukarus U
XMMUYECKHE  CBOMICTBAa  COJIEH.
OcoOeHHOCTH  CBOMCTB  couieit
OpPraHMYEeCKUX M HEOPraHMYecKHX
KHCJIOT.

I'eneTnveckasi CBSI3b MEXKIY
KJIACCAaMHU OPraHUYeCKuX 1
HEOPraHU4eCKUX COeMHEeHM .
[ToHsATHE O reHEeTUYECKOH CBSI3U U
IEeHETUYECKUX pslax B
HEOPraHMYeCKOW U OpraHuYecKon
xumu. ['eHeTnueckue psipl
MeTasuia (Ha IpuMepe KaJlbLus 1
JKenesa), HeMeTauia (Cepbl U
KPEMHUs), IEPEXOJHOT0 3JIEMEHTa
(umHka). 'eHeTnyeckue psbl

Tema2.8Xumus Conep:xkaHue y4eOHOr0 MaTepuaja 10
3J1eMeHTOB
1 | Xumus r1emenTon JIP9

S-DJIEMEHTHI. 2 OK1
Bomxopon. JIBOMCTBEHHOE OK2
TIOJIOKEHHUE BOJIOPO/IA B OK7
ITepuoanueckont cucreme. M30Tomsl
BOZOpPOAA. Tsoxenas BOJA.
OKHUCITUTENbHBIC u
BOCCTAHOBUTEIIbHBIC CBOMCTBA

BOJOpPOAA, €ro IOIy4eHHEe U
npuMmeHenue. Poib  Bogopoma B
JKUBOU U HEXKUBOH IIPUPOJIE.

Bonaa. Poms BOJIBI Kak
CpenoodpasyroIero BeIlleCTBA
KJIETKA. OKOJOTHYECKHUE AaCTCKTHI
BO/JIOTOJIb30BaHUS.

JJIeMEeHTBI IA-rpynnsi.
[llemounple  metambl.  OOmas
XapaKTEePUCTUKA MIEITOYHBIX
METaJIJIOB Ha OCHOBaHHH
nonoxenuss B llepuognueckon
CHCTEME 3JIEMEHTOB ..

MenneneeBa M CTPOEHUS aTOMOB.
[Tonyuenue, busnueckue u




XAMHYECKHE CBOMCTBA IIEIOYHBIX
MeTaluioB. KaTHOHBI  MIENOYHBIX
METAJIJIOB KakK Ba)KHEHIIIas
XUMHYECKas dbopma 1504
CYLIECTBOBAHU, perynsiTuBHast
pOJIb KaTMOHOB Kajus W HaTpus B
JKUBOM KJIETKE. [Ipuponueie
COCIMHEHUSI HATpPUs M Kajlus, HX
3HAYCHHE.

JunemenThl |IA-rpynnel. OGmias
XapaKkTepUCTUKA
[IEJIOYHO3EMEIbHEIX METANIOB U
Mar"us Ha OCHOBAHMH ITOJIOXKCHUS B
[Tepuoanueckoit CHCTEME
snementoB J[.MI. MenaeneeBa u
cTpoeHuss atomoB. Kanbiui, ero
[I0JIyYEHHUE, ¢busnveckue u
XHMHYECKHE CBOMCTBA. BaxkHeimme
COECIUHEHMS KaJIbIIHS, UX 3HAYCHHE
" NPUMEHECHUE. Kanponit B
MIPUPOJIE, €r0 OMOJOTUYECKAsT POJIb

p-DJIEMEHTBL.

AJIIOMUHHUIA. XapaKkTepucTruKa
AIIOMUHUSA Ha OCHOBaHUU
nonoxenuss B llepuonmueckon
CUCTEME DJIEMEHTOB

JAN.MenneneeBa U CTpOECHUSA
atoma. [lomyuenue, usmueckue u
XUMHYECKHE CBOMCTBA AIIOMHHUS.

Baxueiimniue COCIMHEHUS
ATIOMUHUS, WX CBOMCTBA, 3HAUYCHUE
u IIPUMEHEHUE. [Ipuponusie

COETMHEHUS aJIFOMUHHUSL.
Yraepon u kpemHuii. OOmas
XapaKTepUCTHKa Ha OCHOBAaHUHU MX
nosnoxenuss B llepuognueckon
cucreme JI.M. MeHaeneeBa u

CTPOCHUS aroMa. [Ipoctsie
BEIIECTBA, O0Opa30BaHHBIE ATHUMHU
JJIEMEHTaMH. Oxcuipl "

TUIPOKCHUIIBI YIVIEPOJA U KPEMHHUS.
Baxneiimme conmu  yroipHOW U
KpeMHHEBOW kucior. CuiukaTHas
MPOMBIIIEHHOCT.

I'asorensl. Ob6mas
XapaKTEepUCTUKa  TaJOreHOB  Ha
OCHOBAHMM HX  MOJIOKEHUS B
ITepnonnueckoi cucreme
snemenTtoB  J[.ML.MenneneeBa u
CTpPOEHHS  aTOMOB. ['amoreHsl —
MPOCTBIE  BEIUECTBA:  CTPOEHHUE
MOJIEKYJ, XHMHYECKHE CBOWCTBA,

JIP9
OK1
OK2
OK7




MOJIyYeHHUE u MIPUMEHEHUE.
Baxueiiniue COCIMHEHUS
raJloTeHOB, MX CBOMCTBA, 3HAUCHHE
W  npumeHenuwe. ['ajoreHel B
npupone. buonorudeckas — poib
rajorc¢HOB.

XaJIbKOI'eHbl. O6mas
XapaKTEepPUCTUKA XaJbKOT€HOB Ha
OCHOBAaHMH WX TOJIOKEHUS B
[Tepuoanueckoit CHCTEME
snementoB J[.MI. MenaeneeBa u
CTPOEHHUS aTOMOB. XaJIbKOT'€HBI —
MpPOCThIE BEHIECTBA. AJUIOTPOIIHUS.
CTpoeHne MOJIEKYJ aJIOTPOIHBIX
MonuduKanMii W WX CBOMCTBA.
[lonyuyenue u MIPUMEHEHUE
KHUCJIOpOJa U cepbl. XAJIbKOIEHBI B
MpUpPo/Ie, UX OMOJIOTHYECKasi POIb.
Juiementbl VA-rpynnbl. OOmas
XapaKTePUCTUKA DJIEMEHTOB JTOU
Ipynmbl  Ha  OCHOBAaHMM  HX
nonoxenuss B llepuonnueckon
CHCTEME 3JIEMEHTOB J..
MenzeneeBa U CTPOEHUS aTOMOB.
CrpoeHue MoJIeKyJdbl a3oTa H

AJJIOTPOIIHBIX Mo UKATTHIA
dbochopa, wux ¢uzMUecKue U
XUMHYECKHE CBOMCTBA.
Bonoponnsie COEIUHEHUS
351eMeHTOB V A-Trpynibl.

CamocrosiTe1bHAs pabora.
[ToaroroBuThH COOOIIEeHHE:

XanpKOreHbl B MpHUpoOJEe, HX
Ouosoruyeckas poib

d-DileMeHTBL.

OCOoOCHHOCTH CTpOCHHsT aToMoB O-
JIIEMEHTOB (1IB-VHIB-rpynm).
Menp, LMHK, XpOM, XKe€Je30,
MapraHel] Kak IMpOCThIe BEIIeCTBa,
uX (U3AYECKHe W XHMHYECKUE
CBOICTBA. Haxoxnaenue 3TUX
METAJIJIOB B pHUpOJIC, X
MOJTyuYeHue u 3HAUYCHUE.
CoenvHeHus d-snemeHTOB c
Pa3InYHBIMU CTCIICHSIMHU
OKHUCJICHHS. XapakTep OKCHIOB W
TUAPOKCUAOB DJTHUX DJIEMEHTOB B

3aBUCUMOCTH oT CTETICHH
OKHCIICHHSI MeTaJlIa.

CamocrosiTeibHASA padora.
[ToaroToBUTH JOKJIaI:

«Haxoxmenne Menu, ITMHKA,

JIP9
OK1
OK2
OK7




Xpoma,  JKelesza, Mapraiima B
npupoae, UX  TOIy4YeHHe U
3HAYEHUEN.

Tema 2.9XuMus B 'KU3HHA
o0ImecTBa

XuMHA B JKU3HHU 00IeCTBA

Xumus u MMpPpOU3BOJACTBO.
Xumugeckast IMPOMBIINIJICHHOCTE H
XHUMHUYCCKHUEC TCXHOJOI'MH. CprLe

I XUMHUYECKOU
IIPOMBILLIICHHOCTH. Bona B
XUMHUYECKOU MPOMBIIIJICHHOCTH.
DOHeprus TUTSt XUMHUYECKOTO
MIPOU3BO/JICTBA. Hayunsie
TIPUHITAITBI XUMHUYECKOTO
MIPOU3BOJICTBA. 3amura
OKpYXKarolllell cpenbpl W OXpaHa
Tpyaa npu XUMHYECKOM
npou3BoAcTBE. OCHOBHBIE CTaIuU
XUMHUYECKOTO MIPOU3BO/ICTBA.

CpaBHeHHE MTPOU3BOJICTBA aMMHAKa
1 METaHoJIa.

XuMHs B CeJbLCKOM XO03sliicTBe.
XuUMH3ays ceJIbCKOro X035MCTBA U
ee HarnpayieHus. PacTteHus u noysa,

MOYBEHHBIN MOTJIONIAOIINI
KOMIUIEKC.  Ya00peHus M HX
KIIacCU(pUKAIUS. XuMH4eckue
cpencTaa 3aIIUTHI pacTeHui.
OtpunareiabHbie MOCIICICTBHS
NPUMEHEHHUS MEeCTULUAOB U Oopbba
c HUMH. Xumuszanus
JKMBOTHOBO/ICTBA.

XuMud ¥ JKo0J0rusl. XUMHUYECKOE
3arps3HEHUE OKPYKAIOLIEH CpEbl.

Oxpana ruzapochepsl oT
XMMUYECKoro 3arpszHeHus. Oxpana
TIOYBBI oT XUMHAYECKOTO

3arpsisHeHus. OxpaHa atmocdepsl
OT  XHMHYECKOTO  3arps3HEHUS.
Oxpana ¢mopsl u ¢dayHsl oOT

XAMHYECKOTO 3arpsI3HEHMUSL.
buorexnomorus u TEHHAast
WHKEHEPHUSL.

XuMHSI U TIOBCeIHEBHASl KU3Hb
yesqoBeka. JloMamHss ~— anTeka.
Moromue ¥ YUCTSIIHE CPENCTBa.
CpenctBa OoOprOBI C OBITOBBIMHU
HacekoMbIMU. CpencTBa JUYHOU
TUTUEHbl U KOCMETHKH. XUMHA H

JIP9
OKl1
OK2
OK7




numa.  MapkupoBKa — yIaKoOBKa
MUIIEBBIX u TUTUEHUYECKUX
MPOAYKTOB W YMECHHE WX YHTATh.
DKoJorusg OJKWiInIa. XUMUASI U
TEeHETHKA YeTOBEeKa.
KouncyabTanus 8. Oxpana ¢opsr
U GayHbl OT XUMHUYECKOTO !
3arpsi3HEHUS
2 | IpakTH4eckas padora.Ne24 2 JIP7 JIP12
OCHOBBI MUIIEBOIl XUMHHU OKl1
OK2
OK7
3 | IlpakTH4eckasi padora.Ne25 2 JIP7 JIP12
HccaenoBanne  KOCMETHYECKHX OKl1
Cpe/ICTB OK2
Beero: | 179 OK7
Jac

3. — MPONYKTUBHBIA (IUIAHUPOBAHUE W CAMOCTOSTEIHHOE BBIMOJIHEHUE ICSATCILHOCTH, PEIICHHE
poOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIM3ALINU YYEBHOI'O ITIPE/IMETA

3.1. TpeGoBanussi K MHHMMAJIBHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHn 1o

Peanuzanus yuyebHoro npeamera TpedyeT HaTM4YUsl yueOHOTro KaOuHeTa.
OcBoeHue mnporpaMMbl y4eOHOro mpeaMera «XUMUus» MpeArosiaracT Hajaudhe B
npo¢ecCuOHaIBbHON o0pa30BaTeNbHOM OpraHu3alui, peaynzyromei
o0pa3zoBaTeIbLHYIO MPOrpaMMy CpeaHEro o0Iero oopa3oBaHus B peiesiax 0CBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO oO0mIero oOpa3oBaHuUs, y4eOHOro KaOWHETa, B
KOTOPOM HMMEETCSI BO3MOKHOCTh O0ECIEYUTh CBOOOJHBIN OCTYI B ceTb MHTEpHET
BO BpeMsl yueOHOTO 3aHATHS U B IEPUOJ BHE YUEOHOU JEATEIbHOCTH 00YYaIOIUXCSl.

[Tomenienne kaOWHETa MOJKHO YAOBIETBOPATH TPEOOBAHMUSIM CAHUTAPHO-
sanuaeMuosiornueckux npasuwi U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMIOBBIM 000pYJOBaHUEM, YKA3aHHBIM B HACTOSIIIIUX TPEOOBAHUSIX, B TOM
quCclie CHeIUAIN3UpPOBAaHHOM yueOHOW MeOenpl0o W CpeiCcTBaMU  OOY4YEHHS,
JIOCTATOYHBIMH JIJISl BBITIOJIHEHUS TPEOOBAHHM K YPOBHIO MOATOTOBKH 00YYaIOIIUXCSI.

B xabunHeTe AOIDKHO OBITH MYJIBTUMEIMHHOE OOOPYIOBAHHE, MOCPEICTBOM
KOTOPOTO  YYacCTHHKM OOpa3oBaTeNbHOTO Mpollecca MOTyT IpOCMaTpuUBaTh
BU3YalIbHYI0 WHGOPMAIMIO, CO3/1aBaTh MPE3CHTAINH, BUICOMATEPHAIbI, HWHBIC
JIOKYMEHTHI.

B coctaB yueOHO-METOAUYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO 00eCcTIeueHUs
IPOrpaMMBbl YI€OHOW TUCITUTUIMHBI « XUMUS BXOJIAT:

* MHOTO(YHKITMOHATLHBINA KOMIUJIEKC TPEIo1aBaTers;

* HarJsAaHble MOCOOUsl (KOMIUIEKThl Y4eOHBIX TaONuI, IJIaKaTOB, MOPTPETOB
BBIJAIOLIUXCS YUCHBIX, TUHAMUYECKHE MTOCOOUS, WILTIOCTPUPYIOIINE OMOIOTMYECKUE
MPOLIECCHI, MOJIETH, MYJISKM M MUKPOIpenapaThl OMOJIOrMYEeCKUX 00BEKTOB U JIp.);

* THPOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA,

* SKpaHHO-3BYKOBBIE MIOCOOUS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YHCJIC TTaClIOpTa Ha CPEACTBA
oOyueHus, THCTPYKIIMH 10 UX UCTOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

» OnOIMOTEeYHBIN (HOHI.



B OubnuoTeunsiil GoHa BXOAAT yUeOHUKH, YIEOHO-METONYECKIUE KOMIUIEKTHI
(YMK), ofecneunBaromue  OCBOE€HHME  ydyeOHOro  mpeamera  «XUMHUS»,
PEKOMEH/IOBaHHBIC WJIM JOMYIIEHHBIC IS HMCIIONBh30BaHMS B TPO(ECCHOHATBHBIX
oOpa3oBarenbHbIX oOpranuzanusx, peammsywommx I[IIICC3 nHa 06a3e OCHOBHOTO
oO1ero oOpazoBaHusI.

bubnnoreunpii  GoHA  MOXKET OBITh  JOMOJHEH  SHIUKJIONEIUSIMH,
CTPaBOYHUKAMH, CIIOBapsSIMH, HAay9HOH W HAYYHO-TIONMYJSPHOW JMTEpaTypoul u
JIPYTOU JINTEPATYPOH.

B mporecce ocBoeHus: mporpaMmbl y4eOHOTO MpeaMeTa «XUMUsS» CTYAEHTHI
JOJKHBI UMETh BO3MOKHOCTH JIOCTYMa K DJIEKTPOHHBIM Y4eOHBIM MaTepuaiaM o
OMOJIOTHH, UMEIOIIMMCS B CBOOOIHOM J0CTyne B cucteme VHTepHeT (31eKTpOHHBIM
KHUTaM, NMPaKTUKyMaM, TeCTaM | JIp.).

3.2. UndpopMannmoHHOe o0ecneyeHue 00yueHmsl.



4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUA
YUYEBHOI'O IPEJIMETA

Koutposir u omeHka pe3ylbTaToOB OCBOEHUS Y4€OHOroo TMIpeaMeTa
OCYILECTBIIETCA MPENOAaBaTeIeM B IPOLIECCE OCBOCHUS MaTepuana: OIPOCHl B
YCTHOM W MHUCbMEHHOW (hopMe, MPOMEKYTOUYHOE TECTUPOBAHUE, CAMOCTOSITEIIbHAS
paboTa CTy/ICHTOB.

IlepeyeHnb pexkoMeHAyeMbIX Y4eOHbIX u3AaHuii, UHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

OCHOBHBIE€ HCTOYHUKM:
st oOyuarommxcst

Pymsutnc @.I' ®enpaman Xumus 10ki. [Ipocsemenue.- 2016.

Pymsutnc @.I' ®enpaman Xumus 1 1ki. [Ipocsemenue.- 2016.

labpuenssa  O.C., OctpoymoB WN.I'. Xumus: y4eOHUK sl CTYACHTOB
npoecCHOHANTBHBIX 00pa30BaTEIBHBIX OpPraHU3AIMi, OCBaMBAIOMUX Tpodeccuu u
cneumanpHocTu CI10O. — M., 2017

IMabpuensa O.C., OctpoymoB WU.I'. Xumus njs npodeccuit u crienuaibHOCTEH
€CTECTBEHHO-HAYYHOTO0 Tpoduis: y4eOHUK IS CTYACHTOB MPOQheCcCUOHATIBHBIX
o0Opa3oBaTeNIbHbIX OpraHu3aluii, ocBanBaroux npodeccun u cnenuaibHoctu CIIO.
- M., 2017

INabpuensa O.C. u np. Xumusd. [Ipaktukym: ydeO. mocoOue Ijisi CTyIECHTOB
npodecCHOHANbHBIX 00pa30BaTEIbHBIX OpraHU3AIMM, OCBaMBarOUUX Tpodeccuu u
cnenmanpHocTu CI1O. —M., 2017

IMabpuensa O.C.u np. Xumus: nocodue st noarotoBku k EI'D: yue6.mocodue
JUTSL CTYACHTOB MPOGECCHOHANBHBIX 00pa30BaTEIbHBIX OPTaHU3aIINNA, OCBAaUBAIOIINX
npodeccun u cneruaibHoctu CI10. — M., 2017

INabpuensn O.C., Jlpicoa I'.I'. Xumus. TecTel, 3amauyd U YHOpaXKHEHUS:
yueb.mocobue il CTYJAEHTOB MpodeccuoHaIbHbIX 00pa30oBaTEIbHBIX OpraHU3aIui,
ocBauBaromux npodeccun u cnermaibaoctu CI10. — M., 2017

Epoxun I0.M., Kosanera U.b. Xumus nns npodeccuit u cneruanbHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAYYHOrO TMpoduiei: ydeOHWUK IS CTYISHTOB
npodecCHOHANTBHBIX 00pa30BaTEIbHBIX OpPraHWU3aIMi, OCBaMBAIONUX Npodeccuu U
cnenuanpHocT CI10.— M., 2017



/Ina npenooasamenceii

1. O6 obpazoBanuu B Poccuiickoit ®enepanuu: @eaep. 3aKoH  OT
29.12. 2012 Ne 273-®3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 No 99-D3, ot
07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®@3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Neo 145-®3, B pen. or
03.07.2016, ¢ u3m. ot 19.12.2016.

2.IIpuka3 MunuctepctBa oopasoBanus u Hayku PO ot 31 gexabps 2015 r. N

1578 «O  BHeceHMHM u3MEHEHUH B  (delnepalbHBIA  TOCYJIAPCTBEHHBIM
oOpa3oBaTeNbHBIN CTaHAAPT CpeaHEro oO0miero oO0pa3oBaHMs, YTBEPKICHHBIM
npuka3oM MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot 17 mas
2012 1. N413».

3.IlpumepHass OoCHOBHasi OOpa3oBaTelbHAas MpPOrpaMma CpPeaHEro OoOIIEro
oOpa3zoBaHus, OJ00peHHas pelieHrueM ¢eaepalbHOro  y4eOHO-METOANYECKOTO
oOBeuHEeHus 1o 001eMy oopazoBanuto (poTokost oT 28 utoHsa 2016 r. Ne 2/16-3).

4. u np. Xumus g npodeccuil U CoeUaTIbHOCTEW TEXHUYECKOTO IpopuiIs
(asekTpoHHOE TpusiokeHue). — M.,2017

HNHTepHeT-pecypcesl
1.JIlaGopaTopHbIii MpakTUKyM. XHUMHA TPOILECCOB TOpeHus. YudeOHoe
noco6ne2019 Kynpuna FHO.B.
2.www.pvg.mk.ru (onumnuana «I[lokopu BopoOseBbI ropbI»).
3.www.hemi.wallst.ru (OOpa3oBaTenbHbIi CAUT AJIs1 IIKOJIBHUKOB « XUMUS» ).
4 www.alhimikov.net = (OOpa3oBaTenbHBI  CaT A1 MIKOJHHUKOB).



4. KOHTPOJb U OLUEHKA PE3VJbTATOB OCBOEHMSI YYEBHOW
JACHUTILIAHBI

KOHTpOJ'II) N OICHKa PpC3yJIbTATOB OCBOCHHA y‘IG6HOI\/’I JUCHUITIITMHBI
OCYIICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCC OCBOCHHUS Marcpuaia: OIIPOCHI B
YCTHOﬁ U MHUCbMEHHOU (bOpMe, IMPOMCIKYTOUHOC TCCTHUPOBAHUC, CaMOCTOATCIIbHAA

paboTa CTy/IeHTOB.

Pe3yabTaTsl
(ocBOEHHBIE 00IIIMEe KOMIIETEHIIHH)

OcHOBHBIE
pe3yJbTaToB
MOArOTOBKH

nmoxKka3aTejau

@®opMbI U METOAbI
KOHTPOJIfA

Ymenus:

Ha3vléamb  W3YYCHHbIC
«TPUBHAIBHOW»  WJIU
HOMEHKJIATYPE;

BEIlECTBA IO
MEKIYHapOAHON

Ha3BaHWE BEIISCTB 11O
TPUBHAIIBHOU u
MEXKTYHapOAHOMI
HOMEHKJIATYPhI

onpeodenams. BAICHTHOCTb U CTEIEHb
OKHUCJICHUSI XUMHMUYECKHX 3JIEMEHTOB, THII
XUMHYECKOHN CBSI3H B COCAMHCHUAX, 3apAaa
WOHA, XapakTep cpeapl B  BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUH,
OKHUCIIUTENb u BOCCTAHOBUTENb,
MNPHUHAJJIC)KHOCTh BCHICCTB K PA3JIMYHBIM
KJIACCaM OPraHUYECKUX COCAMHEHUN;

ornpezeneHue
BaJICHTHOCTH,
OKUCJICHUA
3JIEMEHTOB.
Onpenenenue xapaxkrtepa
cpenbl B BOJIHBIX
pacTBOpax, OKUCIHUTENECH U
BOCCTaHOBUTEJIEH

CcTelcHeN
XUMHUYECKUX

Xapakmepuzoeams. SJIEMEHTbI  MallbIX
IEpruoaoB 10 nux TIIOJIOKCHHU IO B
MEPHOINICCKOM CHUCTEME
JI..MenneneeBa; oO0IMe XHUMHUYCCKHUE
CBOICTBa METaJIJIOB, HEMETaJIOB,
OCHOBHBIX KJIAaCCOB HECOPTaHUYECKUX U
OpPraHMYECKUX COCTUHEHHI; CTPOCHHE U
XUMHUYCCKUEC CBOMCTBaA HN3YUCHHBIX
OpPraHUYECKUX COCAMHEHUN;

U3y4yeHue CBOMCTB
METAaJJIOB U HEMETAIIOB,
OCHOBHBIX CBOMCTB
OpPraHUYECKUX
HEOPraHUYECKUX
COCTMHEHNH

npoeooums  CaMOCTOSITENbHBI  TIOUCK
XUMHUYECKON uH(popMauu c
UCMOJIb30BAHUEM PA3IUYHBIX HUCTOYHUKOB
(Hay4HO-TIOMYJIIPHBIX W3JIAHHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WNurepuera); HCIIOJIB30BaTh
KOMIIBIOTEpPHBIE TEXHOJIOTUH e
0o0pa®OTKM M Tmepenayd XUMHYECKOH
uHboOpMallUM M €€ TpEeACTaBICHUS B
pa3anyYHbIX (hopMax

HCIIOJIb30BaHUE
MH(OpPMaLIOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI1

B npodeccuoHaIbHON
JIeSITEIIbHOCTH.

6bINONIHAMb XUMUYECKUI IKCHEPUMEHM
o pacno3HaBaHUIO BOKHEHIIINX
HEOPraHUYECKUX u OPraHUYeCKHUX
BEILIECTB;

pacno3HaBaHueC
OpTraHU4YCCKUX n
HCOPTaHNYCCKUX BCIICCTB.

3HaHnug:
BadICHeuWUe Xumudeckue noOHAmus

U3y4YEHUE BAYKHEUIIIUX
XUMHYECKHUX MTOHATUHI

OCHO6Hble 3dKOHbl Xumuu:. COXPAHCHUA
MacCCbl BE€UICCTB, IIOCTOSAHCTBA COCTaBa,
HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH;,

HN3YUCHUC OCHOBHBIX
3aKOHOB XUMHH

YcTHBIE  OIPOCHI,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora,
nuddepeHIpoBaHH
bIi 3a4eT




OCHOBHble meopuu Xumuu: XUMUYECKOH | OIpeleIeHue THMa
CBA3M, DJIEKTPOJIMTHUYECKON TUCCOLMALMY, | XHMUYECKOH  CBA3M U
CTPOECHUSI OPTraHUYECKUX COCTUHEHU; YCIOBUU CMEIIEHUS
XUMHUYECKOTO0 PAaBHOBECHSI
6aiICHelue 6euiecmea U Mamepuaibl U3y4yeHue MIPUMEHEHUS

BCIICCTB U MaTCpUajioB




Peuenznusa

Ha pabouyio mporpammy nucuuiiuael OYIL.10 Xumus crnenuaibHOCTH

35.02.05 TexHo0THs MOJIOKA U MOJIOYHBIX TPOAYKTOB
Astop: mnpenonaBatenb OI'AIIOY «KopodaHCkHil CENbCKOXO3MCTBEHHBIN
TeXHUKYyM» AueitnukoBa A.l'.
Pabouas mporpamma  aucuumuinabl OVYIL.10 Xumus paspaboTraHa Ha OCHOBE
®enepanbHOTO 00pa30BAaTENBHOTO CTaHAApTAa CPEAHEro MpodeccrnoHaIbHOTO
oOpa3oBaHus M yueOHOro Tiana cnenuambHocTH 35.02.05 TexHomorus Moyioka u
MOJIOYHBIX MPOYKTOB

B pesynpraTe OCBOCHHA Y4YEOHOW NMCHUIUIMHBI, OOYYaIOIIMHCS IOJKEH
ob6namate npexycmoTperabiMu PI'OC mo cnenumanbrocTH  35.02.05 TexHomorus
MOJIOKA U MOJIOYHBIX MPOYKTOB
YMEHUSIMU U 3HAHUSIMU, KOTOpbIE W3JIOKEHBI B IEJSIX M 3a7adax y4eOHOMU
JVCHUTINHBIL.

PaGouas nporpamma qucturinabel OY .10 XumMust conepKur:

-MacriopT padoyei MporpaMMBl;

-CTPYKTYpY U COJiep>KaHue pabouei mporpamMMbi:
-YCIIOBHUSI peIU3aLUN POTPAMMBI MOYJIS;
-KOHTPOJIb U OLIEHKY PE3yJIbTATOB OCBOEHUS MOIYJIS;

B nacniopTe ykazana 00J1acTh IpUMEHEHUS TPOTPaMMBbl, MECTO JUCHUILIMHBI
B CTPYKTYp€ OCHOBHOM NMPO(eCcCHOHANIBHON 00pa30BaTeIbHON IPOTrPaMMBbl, LIETU U
3a/aud  y4eOHOW JUCHUIUIMHBI, TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
JUCUUIUIMHBI, YKa3aHO PEKOMEHyeMO€ KOJIMYECTBO YacOB Ha OCHOBE Y4eOHOM
JCHUTIIUHBI

B cTpykType u comepxkanuu paboyeit mporpaMmbl yKa3aHbl HAMMEHOBAHUS
pas3ziesioB TEM, Co/IepKaHue y4eOHOTro MaTepuana, JJabopaTopHbIe U TPAKTUYECKUE
paboThI, caMOCTOsITeNIbHAsT paboTa OOYyYArOIINXCS, KOJMYECTBO YacOB U YPOBEHb
OCBOCHHSI.

B pasnmene: VYcnoBusi peanuzanuu MporpamMMbl  y4€OHOW JTUCHIUTIIUHBI
MpPUBEACHBI TPEOOBAHUS K MaTePUATbHO-TEXHHUUYECKOMY W HH()OPMAIMOHHOMY
oOecrieueHnt0 O0y4eHHsI, yKa3aH MepeueHb PEKOMEHIYEMbIX YUEOHBIX H3JaHuM,
HNHTEpHET-pECYpCOB, NONOIHUTENBHON JIUTEPATYPHI.

Peniensent
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