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1. MACHOPT PABOYEHM IPOI'PAMMBI YUYEBHOI'O IIPEJMETA
XUMUA

1.1. O6sacTb NpUMEHEHUs IPOrPaMMbI

[Iporpamma o011e00pa3oBaTeIbHOTO0  y4eOHOro mpeamera «XuMUs»
npeaHa3HadeHa A W3YYeHUsS XUMHH B Mpo(ecCHOHATBHBIX 00pa3oBaTeNbHBIX
opranmzamusax ~ CIIO, peammsyrommx o00pa3oBaTeIbHYIO TPOrpaMMy CpPEIHEro
oOmero oOpa3oBaHus B Ipelelax OCBOCHHS OCHOBHOM MNpodeccuoHalIbHOU
obOpazoBatenbHOI nporpammbl CIIO Ha 6a3ze 0OCHOBHOTO 0O0IIero oOpa3oBaHuUs MPHU
MOJITOTOBKE CIHEIUAIUCTOB CpeIHEro 3BeHa 1o crneruaibHocTu 36.02.02 3ooTexHus

1.2. MecTto mnpeaMera B CTPYKType mnpodecCHOHAILHOM OCHOBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

VYueOHbIil ipeAMeT «XUMHS» SBISETCS y4eOHBIM MPEIMETOM I10 BHIOOPY U3
obsi3atenbHOM mpenMmeTHoM obnactu «EctectBennbsie Hayku» DI'OC  cpemnero
o01ero oOpazoBaHusI.

B yue6nbix mnanax IMIICC3 mecTo yueOHOTO TipeameTa « XuMHUs» B COCTaBe OOIIHNX
00111e00pa30BaTeIbHBIX YUCOHBIX TPEAMETOB, 0053aTEIIBHBIX JJIsl OCBOCHUS BHE
3aBUCUMOCTH OT Ipoduisi MpodecCuoHanbHOTo 00pa30BaHus, MOTy4aeMOi
npodeccuu Uiu CenualbHOCTH.

1.3. lern m 3amauyum y4yeOHOro mnpeaMeTa - TPeOOBaAHUA K pe3yjbTaTaMm
OCBOEHHUS Y4e0HOro npeamMera:
OcBoenue conepkanusi yueOHOro npeaMera « XuMus» 00ecreynBaeT JOCTUKEHNE
CTYJIEHTaMU CJIEYIOIIUX Pe3yIbTaTOB:
JIMYHOCTHBIX °
- c(hOpMUPOBAHHOCTh YYBCTBA TOPJOCTH U YBAXKEHUS K HUCTOPUU U
JOCTKEHUSIM OTEUYECTBEHHOW HAYKU;
- IPEACTABJICHUS O IIEJIOCTHON €CTECTBEHHOHAYYHOUW KapTHHE MUPA;
- MIOHUMAHUE B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, HUX
BIIUSTHUS HA OKPY’KAIOIIYIO CPeay, SKOHOMHYECKYI0, TEXHOJIOTHUECKYIO,
COIMAIILHYIO U ATHYECKYIO Chephl AeATEILHOCTHA YEIOBEKA,;
- CITOCOOHOCTH MCTIONB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHE
MHupa B 00pa3oBaTeIbHOU U MPOPECCUOHATIBHOM S TEIIbHOCTH;
- BO3MOXKHOCTH HH(POPMAIIMOHHOM CpeIbl I71si 00ecTieueHus MPOTyKTUBHOTO
caM0o00pa3oBaHus;
BIIAJICHUE KYJIbTYPOU MBIIIICHHUS, CIIOCOOHOCTh K 0000IICHHTO, aHATH3Y,
BOCTIPHSITHIO MHGOpMAIMK B 00JIACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE IIENH U
BBIOOPY TTyTeH €€ JOCTHKEHUS B MpodecCuoHaNbHOM cdepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH NIEATEITLHOCTH COBPEMEHHBIMU
MPUHIUIIAME TOJIEPAHTHOCTH, JUAIIOTA U COTPYIHUYECTBA;
- TOTOBHOCTH K B3aUMOJICUCTBHIO C KOJUTIEraMu, paboTe B KOJUICKTHBE;
- TOTOBHOCTH UCIIOJIb30BaTh OCHOBHBIE METOJIBI 3alTUTHI OT BO3MOKHBIX
MOCJIEJACTBUN aBapuii, KaTacCTPO(, CTUXUHUHBIX O€ICTBUM;



- 00J1ajlaHne HaBbIKaMH 0€301acHOM padOThl BO BpeMs TPOEKTHO-
HCCIIEIOBATEIBCKON U DKCIIEPUMEHTAIBHON JIESTENBHOCTH, NMPHU HCIOJIb30BaH MU
1abopaTopHOro 00OpYAOBAHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPUOOPETEHHBIE 3HAHMS M YMEHHUS B IPAKTHUECKOU
NEeSTENbHOCTU U TTOBCEAHEBHOM JKU3HU JIs1 COOJIIOIEHUS Mep NMPO(PUIaKTUKU
OTpaBJI€HUH, BUPYCHBIX U JPYrUX 3a00JI€BaHUMN, CTPECCOB, BPEAHBIX IPUBBIYEK
(KypeHus, aJKorojan3Ma, HApKOMaHUM );

- IPaBWJI NOBEAECHUS B IPUPOJAHON CpPELIE;

- TOTOBHOCTh K OKa3aHUIO TMEPBOM MOMOIIM MPU TPaBMax, MPOCTYAHBIX H
JPYTuX 3a00JIeBaHUAX, OTPABJICHUSAX MUIIEBBIMH MPOTYKTAMH;

MeTanpeaMeTHBIX ®

- OCO3HAHUE COLIMAIbHOM 3HAYMMOCTH CBOEH Mpodeccun/crnennaibHOCTH,
o0nazaHe MOTHBALMEN K OCYIIECTBICHHUIO TPO(ECCUOHATBHON JIeATeTbHOCTH;

- IOBBILIEHNE UHTEIUIEKTYAIBHOTO YPOBHSI B ITPOLIECCE U3YUYEHUS IPUPOIHBIX
SIBJICHUM; BBIJAIONIUXCS JTOCTHXKCHUM €CTECTBO3HAHUS, BOIICAIINX B
0O0IIEYEIOBEYECKYIO KYIbTYPY;

- CJIOKHBIX W TIPOTHBOPEUMBBIX TMyTEH Pa3BUTHS COBPEMEHHBIX HaYUYHBIX
B3IJISIZIOB, WUEH, TEOPHi, KOHIIEMIHMHA, B XOAE€ palbOThl C pPa3IUYHBIMU
UCTOYHUKaMH MH(GOPMAIIUH;

- CIIOCOOHOCTh OPTaHU30BBIBATH COTPYJHUYECTBO €IMHOMBIILICHHUKOB, B TOM
YHCclie C UCIOJIb30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM;

- CIIOCOOHOCTh TMOHUMATh MPUHIUIIBI YCTOMYMBOCTH U MPOAYKTHBHOCTH >KHUBOM
OPUPOJIBI, TyTHU €€ U3MEHEHUS 0] BIUSHUEM aHTPOTIOT€HHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y TJIOOANbHBIX 3KOJOTUYECKUX MPOOieM,
BOIIPOCOB COCTOSIHUSI OKPY>KAIOLIEH Cpelbl M PalMOHAIBHOIO HCIOJb30BaHUA
IPUPOJHBIX PECYPCOB;

- yMeHUE 00OCHOBBIBaTh MECTO U POJIb €CTECTBEHHO-HAYYHBIX 3HAHUU B
MPAKTUYECKOMN JEITEIbHOCTH JIFOJIEH, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTHM;
OTIPEJIENISTH KUBBIE 0OBEKTHI B IPUPOIE; TPOBOAUTH HAOIIOACHHS 32 SKOCUCTEMAMU
C LEJbIO0 UX ONUCAHUS W BBISIBJICHUS €CTECTBEHHBIX M AHTPONOTECHHBIX
W3MEHCHMI;

- CIIOCOOHOCTh MPUMEHSITH OMOJIOTHYECKUE U SKOJIOTUIECKUE 3HAHUS JIJIST aHAIH3a
MPUKJIAIHBIX POOJIEM X035UCTBEHHON JESTEIBHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IMPOBEIECHUIO HCCIIEJOBAHUN, MOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTA, WCIIOJIB30BAaHUI0 WH()OPMAITMOHHBIX
TEXHOJIOTUH TSl pEeIISHUSI HAyYHBIX U TPO(ECCHOHATFHBIX 33/1a4;

NnpeIMeTHBIX ®

- IOHUMAaHUE POJIM €CTECTBEHHBIX HAYK B (DOPMUPOBAHHH KPYTro30pa 1
(GYHKITMOHAIBHON TPAMOTHOCTH JIJISI PEIICHUS MPAKTUYECKHUX 3a]1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMY TOHSITUAMU U MPEACTABICHUSIMU O KUBOU
IIPUPOJIE, €€ YPOBHEBOM OpraHM3alMy U HBOJIIOLINY;

- YBEPEHHOE TMOJb30BAHUE HAYYHOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;



- BJIJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO TO3HAHMUSI, MCIOJIb3yEeMBbIMU MIPU
UCCIIEIOBAHUSIX )KUBBIX 00OBEKTOB U SKOCUCTEM: OMTUCAHUEM, U3MEPEHUEM,
MpOBEJCHUEM HAOIIOICHUH;
- BBISIBJICHUE U OIICHKAa aHTPOMOTCHHBIX U3MEHEHUM B IPUPOJIE;

- cpOPMHUPOBAHHOCTH YMEHUN OOBSICHATH PE3YJbTaThl IKCIEPUMEHTOB, pEIIaTh

QJICMCHTApPHbBIC 3a/1a4u;

- c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUU TTO OTHOIIEHUIO K HAYYHOU
nH(popMaIm, mojy4yaeMoi U3 pa3HbIX HCTOYHUKOB, K TJI00aTbHBIM AKOJIOTUUECKUM
npo0JieMaM U MyTSIM UX PEIICHHUS.

Konx OK, JIP

YMmenusa

3HaHusA

OK 01 BriOupath
CIOCOOBI pereHus
3amaq
npodeccroHaIbHON
JeSITeTLHOCTH
PUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM;

OK.02
OcyliecTBIsAThH
IIOMCK, aHaJIN3 U
UHTEPIPETAIUIO
uHdopMaIuH,
HEOOXOIUMOH IS
BBIIIOJTHEHHUS 3a1a4
npodeccroHaIbHON
NEeSITEILHOCTH;

OK.07
CopelicTBOBaTh
COXPaHEHUIO
OKPY’KAIOIIEH CPEBI,
pecypcocOepeKeHm1o,
b hexTUBHO
JIEVCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSX;

pacmo3HaBaTh 3a/1a4y W/Uin
npoOJiieMy B
npodeCCUOHATEHOM U/WIH
COILIMAJIbHOM KOHTEKCTE;
aHAJIM3UPOBATH 3a/1a4y
U/WTH IPOOJIEMY U BBIJICISATh
€€ COCTaBHbBIC YaCTH;
OTIPEIEIISITh ITAITbI PEIICHUS
3a/1a4w;

BBISIBIIATH U 9 (HEKTUBHO
UCKaTh HH(OpMAIHIO,
HEOOXOAUMYIO JUTSI PEIICHUS
3a/1a49M W/WIIH TIPOOJIEMBI;
OTIPEACIIATH 3a7a9u JJIs
noucka nHGOpMaIUH;
OTIPEIETISATH HEOOXOIUMBIC
VUCTOYHUKHA UH(POPMAITUH;
TUTAHUPOBATH TIPOIIECC
TIOWCKA;

CTPYKTYPHPOBAThH
noJiy9aeMyro HH(pOpMaIuio;
BBIIEJIATE HanOoJIee
3HAYMMOE B TIEPEUHE
uH(pOpMaIK; COOTIOAATh
HOPMBI DKOJIOTUYECKOMN
0€30MaCHOCTH; ONPEACIISITh
HATIPABJICHUS
pecypcocOepexeHus B
paMkax npodeccuoHanbHOI
JESATETHHOCTH TI0

AKTyaJIbHbIN
npodecCUOHANILHBIN U
COIIMAJTLHBIN KOHTEKCT, B
KOTOPOM TIPHXOJIUTCS
paboTaTh U KUTH;
OCHOBHBIC UICTOYHUKH
uHGOPMAITH B PECYPChI
JUTSL pEICHUS 33]a9 U
npo0JieM B
npo¢eCCUOHATILHOM H/WIITH
COLIMAJTEHOM KOHTEKCTE;

HOMEHKIIaTypa
UHPOPMAITMOHHBIX
UCTOYHHKOB,
IPUMEHSIEMBIX B
npodeccuoHaIbHON
NEeSTSIILHOCTH;, TTPHEMBI
CTPYKTYPUPOBAHUS
uHpopmarmu; hopmar
oopmieHHUS pe3yabTaTOB
novckKa uHGOpMaIHH;

IIPaBUJIA YKOJOTUYECKOU
0€30MacHOCTH MpU
BCJICHUH
npodhecCuoHaIbHOM
JeSATCIIbHOCTH; OCHOBHBIC
pecypchl,
3aJICICTBOBAHHBIC B
npodhecCuoHaTbHOM
JeSATeIIbHOCTH, ITyTH
oOecrieueHust
pecypcocOepeKeHus;




cneyuaibHocmu, ‘

JInuHOCTHBIE pe3yJIbTaThI
peaju3alui NPOrpaMMbl BOCIIUTAHUS

JIP 1

Pocculickyro rpak1aHCKYI0 UAEHTUYHOCTD, IIATPUOTU3M,
YBaXKEHHE K CBOEMY HAapOay, YyBCTBA OTBETCTBEHHOCTH
nepex Ponunoin, ropoctu 3a ¢cBou Kpaii, cBoro Ponuny,
IIPOLUIOE U HACTOALEE MHOIOHAIMOHAIIBHOTO HApOAa
Poccun, yBaskeHune rocy1apcTBEHHbIX CUMBOJIOB (Tep0,
dnar, rumH);

JIP 4

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM
NPaKTUKH, OCHOBAHHOI'O HA THAJIOTE KYJIbTYp, a TAKKE
pazIUYHBIX (OPM OOILIECTBEHHOI'O CO3HAHMS, OCO3ZHAHUE
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JP 5

c(hOpMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U
CaMOBOCITUTAHUS B COOTBETCTBUU C 00II€UETOBEYECCKUMHU
IIEHHOCTSIMH M HjiealiaMu TPaKIaHCKOTO OOIIIeCTBa;
TOTOBHOCTh M CLIOCOOHOCTH K CAaMOCTOSITEIILHOM,
TBOPYECKON U OTBETCTBEHHOM AESATEIBHO;

JIP 7

HABBIKU COTPYAHHUYCCTBA CO CBCPCTHUKAMU, JCTbMHU
MJIAAIETro Bo3pacTa, B3pOCJIbIMHA B 06pa3OBaT€HBHOﬁ,
O6H_I€CTB€HHO HOHGSHOﬁ, yqe6H0-HCCHCHOB&TGHBCKOﬁ,
HpOGKTHOI;'I U JPpYIrux BUIAaX ACATCIIBHOCTH,

JIP 9

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE
caMooOpa30oBaHWIO, Ha TMPOTHKEHWH BCEH  KHU3HU;
CO3HATEJILHOE OTHOIIEHHUE K HEMPEPHIBHOMY 00pPa30BaHUIO
KaK  YCIIOBUIO  YCHEIIHOW  MPOPEeCCHOHAIIBHOW U
0OIIIECTBEHHO IESITEIbHOCTH;

JIP 11

NPUHATHE W PEalM3alldi0  IICHHOCTeH 3I0pOBOTO |
6e3omacHoro o0pasza >KU3HHM, TOTPEOHOCTU B (PU3UIECKOM
CaMOCOBEPIICHCTBOBAHNUH, 3aHATUAX CTIOPTHBHO-
03JIOPOBUTEIIPHON JIEATEIBHOCTHIO, HETPHUSITHE BPEITHBIX
TIPUBBIYCK: KYpeHUS, YIIOTPEOICHHUSI AJTKOTOJI,
HapKOTUKOB;

JIP 12

OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHUE K
¢u3HUeCKOMy U TICUXOJOTHYECKOMY 3JI0POBBIO, Kak
COOCTBEHHOMY, TaK W JIPYTUX JIOJCH, YMEHUE OKa3bIBaTh
MIEPBYIO NTOMOIIIB;

JIP 13

OCO3HAHHBIN BEIOOP Oyaymien mpodeccuu u
BO3MOXXHOCTEH peanu3anui COOCTBEHHBIX YKU3HEHHBIX
TUTAHOB; OTHOIIICHHE K MPOGECCUOHATBHON JIEATETLHOCTH,
KaK BO3MOXXHOCTH Y4aCTHS B PEUICHUU JIMYHBIX,
0OIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAITMOHALHBIX




npoOJieM;

JIP 14 c(hopMUPOBAHHOCTH 3KOJOTHYECKOr O MBILIEHUS,
MOHUMAaHUA BIIUSHUA COLUAIBHO-D)KOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOAHOW U COLUAIBHOU
cpensl;

1.4. OGocHOBaHNE NPUMEHEHHUA TEXHOJIOTUI JUCTAHIMOHHOTO U 3JIEKTPOHHOI'0
0o0y4eHus ISl oNpe/ieJIeHHBIX 3JIEMEHTOB CO/Iep:KaHusl 001e00pa30BaTeJIbHbIX
AUCHUTITHH

B npouecce npenonasanus OIl BO3MOKHO UCIIOJIB30BAHUE CIIETYIOIINX
UH(GOPMAIIMOHHBIX

Iu¢pposbie IIpumeHenue  nU@POBBLIX  HHCTPYMEHTOB  JISA

HHCTPYMEHTbI NOCTHXKEHUS Pe3yJibTAaTOB 0011e00pa30BaTe/IbHOI0
npeaMeTa

Power Point [ToaroroBka k mnpaktuyeckum 3aHsAtusaM no OIL [Ins
IIPOBEAECHUS 3aHATUNA HUCTOJb3YIOTCS MPE3ECHTALNN

Buneopuinsm [IpuMensieTcs Kak WUIFOCTPAaTUBHBIA MaTepuan Ipu
W3y4eHuu TeM - Ha matdopme You Tube

DneKTpOHHAs oYTa CereBoll pecypc, UCIONB3YEMBIM JUIsI KOMMYHUKAIUHU C

obyuaromumucs. Kpome Toro, mpuMeHsieTcs IS
OCYIIECTBJIICHUSI ~ KOHTPOJII ~ y4eOHOro  mpolecca
(mepenucKa: OTBETHI Ha TEKYIIME BOIPOCH], MPOBEPKa
JIOMAITHUX 3aJJaHUi 00yJaroIIUXCs

Ckaiin Heob6xomumoe  KOHCYJNIbTHpPOBaHHWE IO  JKEJTAHUIO
oOydaromierocss B TPEAJIBEpUU CIayd IK3aMeHa II0
MPEIMETY «XUMMUSD)

[TounckoBbIi [Tomoraer opraHm3oBaTh CaMOCTOSTEIbLHYIO paboTy
Annexc/Google oOyJaromuxcs  NpH  TOATOTOBKE K  3aHATHIM,
obOecrieunBass MM JOCTyIn K HWH(OPMAIMOHHBIM BEO-
pecypcaM Mo u3ydaeMbIM TeMaM. Takke peKOMEHyeTCs
B KadecTBe y4eOHON TIaTPOpPMBI «IIEPEBEPHYTOTO»
oOydeHus (IOMOJHUTETBHBI HCTOYHUK WHGOPMAINH
JUTSL OCMBICIICHUS W3JIO)KCHHBIX Ha JICKIUSAX aCIEKTOB
JIUTEPATYPHOTO Pa3BUTHS O0YUAOLIUXCS )

MobunbsHOE Hcnons3zyercst  mpunokenue  WhatsApp,  kotopoe
MIPUIIOKEHHE MO3BOJISIET NO/IeP>KUBATh KOMMYHHUKAaIIHIO c
00yJaromMUMHUCS KaK Ha 3aHATUAX (MOXHO OTIPABIIATH
UHTEPECHBII KOHTEHT), TaK M BHe HUX (pelarhb

BO3HUKAIOIINE npoOJIeMbl, B OCHOBHOM
OpraHU3alMOHHOI0 XapaKTepa)
CoumanpHas ceTb Ucnonwzyercs «BKourtakte»  umum  «Cdepym» s

KOMMYHHKAIIWUH C O6y‘-IaIOH_II/IMI/ICSI




[Ipu peanuszanus JaHHOW NPOrpPaMMbl IPUMEHSETCS SJIEKTPOHHOE O0yUYEeHHE U
JUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU.

1.5. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHME IPOIrPaMMbI
y4eOHOro npeaMmera:

MaKcUMalbHas yueOHas Harpy3ka — 175 yacoB, B TOM 4ucIie:
oOsi3aTenbHas ayIUTOpHas yueOHast Harpy3ka -117 yacos,;
pakTU4YeCKue 3auaTus -50 yaca;

caMocTosiTebHas padota - 40uac

2. CTPYKTYPA U COAEP KAHUE
YUYEBHOI'O TIPEAMETA
2.1. O6BEM yueOHOro npeaMeTa U BUIbl yueOHOM paboThl

Bup yyeOHoM padoThI O0bém yacoB
MaxkcumasbHas yyeOHasi Harpy3Ka (Bcero) 175
Oobs13aTesqibHAs AyIMTOPHAS yueOHAsi HATPY3Ka 117
(Bcero)

B TOM YHCJIE:
JICKIIMOHHBIC 3aHATUS (YPOKH) 67
PAKTUYECKUE 3aHSITHS 50
BreaynuTopHas camocTosiTesbHas paboTta 40
KouncyabTanmii 18
Hrorosas arrectauusi B GpopmMe 3K3aMeHa




2.2. TemaTnyeckuii VIAH U COJlep:KaHMe YUeOHOM IMCIMIIMHBI « XHMHSD)

HanveHnoBaHue pa3iesioB Conep:xanue yueOHOro MmarepuaJa, Oobem | Koawbl
U TeM J1a0opaTopHbIe H MPAKTHYECKHE YacoB | KOMIETEHIHI U
paﬁoTbl, CaMOCTOATECIbHAA pa60Ta JUYHOCTHBIX
00yJarommxcst pe3yJIbTaToB
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT
NMPOrpamMmbl
175
Paznen.1 OcHoBbI Coaep:xanue y4eOHOro MaTepuajia 8
OpPraHuYvYecKoil XUuMHH 1 | Beenenue. [losiBieHne u pa3BuTHE JIP4
Temal.l IlosBnenue n OPraHMYeCKON XMMUU KaK HAyKH. JIP9
pa3BUTHE OPraHUYECKON [Ipeamer opraHn4ecKON XUMHH.
XMMHH KaK HAyKH. MecTo u 3HaY€HHE OPraHUYECKON OKl
OcCHOBHBIE TIOJIOKCHUS XHUMHUHU B CUCTEME €CTECTBEHHBIX OK2
TEOPUU XUMHYECKOTO HayK. OK7
CTPOCHHS OPTaHMYECKHIX XHUMHYECKOE CTPOEHHUE KaK
coequHenui A.M. TIOPSIIOK COEAMHEHUS aTOMOB B
byrneposa. MOJIEKYJIE COTJIACHO UX 2
BAJIECHTHOCTU. OCHOBHBIE
MOJIOKEHUS TEOPUH XUMUYECKOTO
CTPOCHHSI OPraHMYECKHUX
coenquuenni A.M. byrneposa.
YraepoaHsblil CKEIET OPraHu4YeCKOn
MOJIEKYJIbl. KpaTHOCTh XUMUYECKOM
CBSI3U. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHYECKOTO CTPOEHUS
MoJekys. M3oMepus u n3oMepsl.
[TonsaTre 0 GyHKITMOHATHHOM
rpynmne. [IpuHuumnsl
KJIacCU(PHUKAIIMN OPraHUYECKUX
COEIMHEHU
CamocrosiTesibHas padora. 1
[ToaroToBUTH KOHCIIEKT:
Bo3HuKHOBEHME OPraHUYECKON
XMMHUH
2 | Ipaktuueckass  padora  Nel. JIP14
KauectBennoe OIIpeeIIcHue 2
yIjiepoja, BOJOpOJA M XJopa B OKl
OpraHUYEeCKHUX BELIECTBAX. OK2
CamocrosiTesnbHast padora. OK7
Hanucanue ctpykrypHbIx hopmyin 1
U30MEpPOB.
3 | CucremaTtnueckasi MeXIyHapOTHAs 1 JIP5
HOMEHKJIaTypa U MPUHLHUIIBI OK1
oOpa3oBaHus Ha3BaHUI OK2
OPraHUYeCKUX COCTUHEHMII. 1 OK7




CamocrosiTesibHas padora.
HasBanue cTpykTypHBIX (popmyIt Mo
MEXyHapOJHOM HOMEHKIIAType.

Tema 1.2 Ankasbl

Copep:xanue y4eOHOT0 MaTepuasia

1

Cmpoenue  moaekynivl — Memaua.
l'oMonoruueckuii  psii  aJKaHOB.
I'omonormu. Howmenxkmarypa.
W3omepust  yriaepoaHoOro ckenera.
3aKOHOMEPHOCTU W3MEHEHUS

¢u3nIecKnx CBOKUCTB. XUMHUYECKUE
CBOMCTBa (Ha NpUMEpe MeTaHa u
JTaHa): peakiumn 3aMenIeHUs
(ramoreHnpoBaHue),
JNETHAPUPOBAHUSA  KaK  CIOCOOBI
MOJIYYEHUS Ba)KHEUILINX
CoeqUHEHUN B OPraHUYECKOM
cuHTte3e. ['opeHne MeTaHa Kak OJIMH
13 OCHOBHBIX HMCTOYHHKOB TEIJla B
MIPOMBIIIJIEHHOCTH " OBITY.
Haxoxnenne B mpupome H
MpUMEHEHHE ajKaHOB. [lonamue o
YUKTOANKAHAX. Pemenne
pacueTHbIX 3amad. HaxoxxneHue
MOJIEKYJISIPHON hopmyIsl
OPraHWYeCKOro BeIlecTBa IO €ro
IUVIOTHOCTU W MAacCOBBIM  JOJISIM
JJIEMEHTOB, BXOJAIIMX B  €ro
COCTaB, WIM 1O  MOPOIAYKTAM
CropaHus

CamocrosiTesqibHasi padora.
[ToaroroBUTH COOOLICHUE:
«O0nacT MPUMEHEHHUSI aJIKAHOBY

JIP13
OK1
OK2
OK7

IIpakTnueckasi paboraNe2
Koncrpynposanue
IapOCTEP>KHEBBIX MOJEIIEH
MOJIEKYJl OPraHUUYECKHUX BEIIECTB
CamocrosiTesibHass padora.

Pemenue pacuetTHsIx 3a1a4.
Haxoxaenue mosexyisipHoOi
(bopMyITBI OPraHUYECKOTO BELIECTBA
M0 €ro IIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WIH 110 TPOIYyKTam
CrOpaHus

JIP7

OKl1
OK2
OK7

Tema 1.3. DTHiIEHOBEBIE
YTIIEBOAOPOIBI.

Coaepsxanue y4eOHOro Mmarepuasia

1

Cmpoenue  Monexkynvl  IMuieHa.
l'oMonornueckuii  psii  aJKEHOB.
Homenxknarypa. N3omepus
YIJIEPOJHOIO CKEJNETA U IMOJIOKEHUS
KpPaTHOM CBSI3M B MOJIEKYJIE.

JIP7
OK1
OK2
OK7




XumMuueckue CBOMCTBA (Ha
npumepe STUJICHA): peakuuu
NPHUCOSANHECHHS (TAJIOTEHUPOBAHUE,
2uopuposanue, TUApaTaIs,
2uopoeanioceHuposanie) Kak crnocoo
TIOJTy4CHUS (YHKIIMOHATTBHBIX
TIPOU3BOTHBIX YIJIEBOJIOPOJIOB,
ropenus. [losmMepuszanus STHIICHA
KaK OCHOBHOE HAIPABJICHUE €ro
ucnoJib3oBanus. llonmuaTunen kax
KPYITHOTOHHAYKHBIH MIPOTYKT
XHUMHYECKOTO MIPOU3BO/ICTBA.
[Ipumenenne ostunena. Pemenue
pacyeTHbIX  3aaay. Pacuersr

MaccoBOM JI0JIA (maccer)
XHUMHYECKOTO COCTMHEHUS B CMECH.
Pacuetst MacChl (oOnema,

KOJINYECTBA BEIIECTBA) IPOJIYKTOB
peakuuu, eciu OJHO M3 BEIIEeCTB
JAaHO B U30BITKE (MMEET IPUMECH ).
Kouncyabranusil. AJikaHbl.

IIpakTuyeckas
padoraNe3.[lonyuenue HTuieHa wu
M3YUYEHHE €ro CBOMCTB.
CamocrosiTesibHas padora.
Pemenue 3agau.

Pacuetsr maccer (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaxiuu, eciiv OJJHO U3 BELIECTB
JAaHO B U30BITKE (MMEET IPUMECH ).

JIP14
OK1
OK2
OK7

Temal .4 AnkagueHsbl.
AJKUHEBI

Conep:xxanue yueOHOT0 MaTepuaja

1

AnkanaueHnsl U kayuyku. [Tonsrue
00 ankaJueHax Kak yriieBoJopoaax
C ABYMsI IBOMHBIMU CBSI3SIMU.
[Tonumepu3zanus TMBUHUIIA
(6yranuena-1,3) kak cioco0
MOJIY4YEHHUS] CHHTETUYECKOTO
Kayudyka. HatypanbHblii u
CUHTETUYECKUN KaydyKH.
Bynkanusanusa kayyyka. Pe3una.
[IpuMeHeHne kayuyka U pe3uHbI
Anxunsl. Cmpoenue monexynvl
ayemunena. ' OMOIOTUYECKUN sl
ankuHoB. HomeHnkiarypa.
W3oMepus yriepogHoro ckenera u
MOJIOKEHUS KPaTHOU CBSA3H B
MOJIEKYyJl€ XUMUYECKUE CBOMCTBA
(Ha mpuMepe aleTHIIeHa): peakiuu
MPUCOEIUHEHUS (TaJJOT€HUPOBAHUE,
2uopuposanue, TUIpaTanus,
2uopo2anoceHuposanie) Kak crocoo

JIP9

OKl1
OK2
OK7




IIOJIy4E€HMS TIOJIMMEPOB U APYTUX
IIOJIE3HBIX ITPOYKTOB. ['openue
aleTUIICHA KaK UICTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIaMEHU
JUIsL CBAPKU U PE3KU METAJIOB.
[IpuMeHeHue aneTuieHa.
KouncyabTanus 2. ATKeHbI

Temam 1.5Apomaruueckue
YTJIEBOIOPO/IbI

Conepxanue yueOHOT0 MaTepuajia

1

I'omousiornyeckuii psix apeHOB.
ben3on kak npeacraBuTeNb apeHOB.
PasButne MIPEACTABICHUI 0
cTpoeHun OeH3osia. CoBpeMeHHbIE
IpEeJICTaBICHUs] 00 AJIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTPOCHUU
OeH3oJa. ObpazoBanue
apOMaTHYECKON T-CUCTEMBI.
I'omonoru OcH3071a, X
HOMEHKJIaTypa, obmas ¢opmya.
HOMeHKJ'IaTypa 11 [U3aMEIICHHBIX
MPOU3BOJHBIX  OeH3ona:  opmo-,
Mema-, napa-pacroioKeHre
3aMECTUTENIEH. duznueckue
CBOICTBa apEHOB.

Koncyabranus 3. Homenknarypa
QJIKa/INEHOB U AJIKUHOB.

JIP14
OK1
OK2
OK7

XuMHYeCKHe CBOICTBA apPEeHOB.
[Tpumepsl peakuui
3IEKTPOPUIHLHOTO 3aMEIICHHUS:
raJIOTEHUPOBAHUE, AIKHIUPOBAHHE
(kaTamu3aTophl Opunensi—
Kpadrca), HUTPOBaHHUE,
cynbdupoBanue.Peakimn
THUJIPUPOBAHUS W TPHCOCTUHCHHUS
xjopa K OeHnzony. OcobeHHOCTH
XMUMHUYECKUX CBOWCTB TOMOJIOTOB
OcH3zona.  BsaummHoe — BiuMsHHE
aTOMOB Ha TIpUMEpe TOMOJIOrOB
apeHoB. OpueHTanusi B peaxIusIx
EKTPOHUIBHOTO 3aMeIIeHusl.
Opuenrantsl | u |l pona.
Ilpumenenne " MmoJIy4eHue
apenoB. [lpuponHpie HUCTOYHUKH
apoOMaTHYeCKHX  yIJIEBOJOPO/IOB.
Apomaruzanus aJIKaHOB u
IIUKIIOATIKAHOB. ANKUIUpOBaHHE
OeH3oa.

JIP14
OKl1
OK2
OK7

Temal.6 [Ipupoausie
WCTOYHUKH YTIICBOJOPOIOB

Conepxanue yueOHOT0o MaTepuasia

1

Hedr1b. Haxoxnenue B mnpupone,
coctaB U (pu3MUeCKHe CBOHCTBA
HepTu. TOMMUBHO-dHEPreTUYECKOoe

JIP14
OK1
OK2
OK7




3HaueHne Hedtu. [IpombliiieHHas
nepepaboTka He(TH.
Pextudukanus HedTH, OCHOBHBIC
bpaknuu  ee  pas3leNeHHs, WX

UCIIOJIb30BAHUE. Bropuunas
nepepaboTka HE(PTETPOTYKTOB.
Pextudukamus MazyTa npu

YMEHBILIEHHOM JiaBjieHuU. KpekuHr
HeTernpo ykToB. Pasnuunbie BHUIIBI
KkpekuHra, pa6otel B.I'. Illyxosa.

N3omepusanus AJIKAHOB.
ANKunupoBaHue HeMpeeNbHbIX
YTJIEBOJIOPOJIOB. Pudopmunr
He(TENPOIYKTOB. KauecTtBO
aBTOMOOMIIBHOTO TOIUIMBA.
OKTaHOBOE YHUCIIO.

IIpupoaubIi " NONYTHBIN

HedTaHOM ra3. CpaBHEHHE COCTaBa
MIPUPOJHOTO U MOMYTHOTO T'a30B, UX
MIPaKTUYECKOE UCIOJIb30BaHUE.
Kamennblii  yroab. OcCHOBHbIE
HaIpaBJICHUS HCIIOJIb30BAaHUS
kameHHoro  yriasa.  KokcoBaHue
KaMEHHOTO  YIUIi,  BaKHEHIme
IPOLYKTBI 3TOTO IpoLecca: KOKC,
KaMEHHOYT OJIbHAs cMOJIa,
HaacMonbHas Boja. CoenuHEHUs,
BBIICIISIEMBIE U3 KaMEHHOYTOJIbHOU
cMmoutbl. IIpoayKThI, mogy4aeMble U3
HaJICMOJIbHOU BOJBI.
DKOJIOTMYEeCKHE aCHEeKTbl JOObIYH,
nepepadOTKH ¥ HCHOJIb30BAHUSA
rOpIOYHu

CamocrosiTesbHasA padora.
[logrotoBuTh Aoksaaj, «HedpTb u ee
TPAHCIIOPTHUPOBKA KaK OCHOBa

B3aWMOBBITOAHOTO MEX/IYHAPO/HOT0
COTPYAHUYECTBA».

Temal.7 I'ugpokcuiibHbIC
COEJIMHEHMSI

Conepxxanue yueOHOT0 MaTepuajia

1

CrupTsl. Knaccuduxkanus,
HOMEHKJIATypa, H30MEPHS CIIMPTOB.
MeTaHo 1 3TaHOJI KaK
TIPECTABUTENH TIPEIETBHBIX
OJIHOATOMHBIX CITUPTOB.

XuUMHUYeCKHUe CBOICTBA (Ha
npuMepe MeTaHozna u
ATaHOJIA): B3aUMOJICUCTBUE C
HATPUEM KakK CIoco0
YCTaHOBJICHUS HAIUYUS

JIP12
OK1
OK2
OK7




TUAPOKCOTPYIIIBL, pEaKIUs C
raJoreHOBOJOpOJAaMHU Kak
croco0 Moay4YeHUs
PacCTBOPHUTENEH, TETUAPATALUSA
KaK croco0 MojgyyeHus
JTUJIeHA. Peakuus ropeHus:
CIIUPTHI KaK TOILIUBO.
[IpumeHenue MeTanona u
araHoja. DU3N0IOTUYECKOE
NENCTBHE METAHOJIA U 3TAHOJA
Ha OpPraHu3M YeJIOBEKa.
MHOroaTtoMHbI€ CIIUPTHI.
OTUJIEHTIMKOJb U TIIULEPUH
KaK IIPEACTaBUTENN
NpEAEIbHBIX MHOTOATOMHBIX
criupToB. KauecTBeHHas
peakiusi HA MHOTOaTOMHBIE
CIIUPTHI U €€ IPUMEHEHUE NS
pacrio3HaBaHus IIULEPUHA B
COCTaBE€ KOCMETUYECKHX
cpeacts. [IpakTuueckoe
NPUMEHEHHE STUICHIJIUKOIS U

rimuepuHa. ®enon. Crpoenune
MOJIEKyJbI eHota. B3anmuoe
BJIUSTHUE aTOMOB B MOJIEKYJIE
dbenona. Xumuueckue ceoticmea:
83aumooeticmsue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Ipumenenue denona.
CamocrosiTesibHas padora.
CocraBieHue CTpyKTypHBIX
dbopMyn CIUPTOB U UX U30MEPOB,
Ha3BaHHE CIIUPTOB

2 | IpakTnyeckas pa6oraNed JIP12
CBolicTBa 0JJHOATOMHBIX H JIP7
MHOr0aTOMHBIX CIIMPTOB. OK1
Koncyabranusa4. ApeHsl OK2
OK7
Temal.8 Anbaeruinst u Conepxanue yueOHOT0 MaTepuasia
KETOHBI
1| Fomoaornyeckue pAAbI JIP5
AJIBJCTHA0B M KeTOHOB. [loHsATHE OK1
0 KapOOHWJIBHBIX  COEIMHEHUSX. OK2
OK7

DIEKTPOHHOE CTpOECHUE
KapOOHMIIBHOHM Trpymmbl. M3omepus
M HOMEHKJIATypa albIErUI0B U
KETOHOB. {MU3MYECKHE CBOMCTBa
KapOOHWIIBHBIX COETUHEHUH.

XHUMHYECKHE CBOMCTBA




aJIbJACIrnaoB H KE€TOHOB.

Peaxnmonnas CIIOCOOHOCTD
KapOOHUITBHBIX COEIMHEHHUI.
PeaKHI/II/I OKUCJICHHUA aJIbACTUAOB,
KaueCTBEHHBIE peaknuu Ha

QIBJETUAHYIO rpymmy. Peakuuu
NOJIMKOHJICHCAIIMH:  00pa3oBaHue
(deHOoI0POPMAITBIETHTHBIX CMOJ.
IIpuMeHeHue u NoJIyyeHue
KAapOOHMJIBHBIX COeIMHEeHM .
[Ipumenenue anbaeruaoB u
KETOHOB B OBITY U
IPOMBIIIICHHOCTH. AJTbACTHIBI 1
KETOHBI B IIpHupoie (3pupHbIe
Macna, ¢pepomonsl). [Tomyuenue
KapOOHMIIBHBIX COCTMHEHUH
OKHCJIEHHEM CIUPTOB, THApaTaluei
AJIIKUHOB, OKHUCJICHUEM
YTIIEBOAOPOI0B. OTENbHbBIE
MIPEICTaBUTENH aJbACTUIOB U
KETOHOB, crietu(puIecKre crocoObl
WX TOJIyYEHHUS U CBOWCTB

2 | IlpakTyeckas: padoraNe5
XUMHUYECKHE CBOMCTBA aJIbIECTHIOB.
CamocToaTe/ibHas1 paboTa
Hanucanue cCTpyKTYpHBIX
bopmMys anbAeruaoB Mo
Ha3BaHHIO

JIP12
JIP7
OKl1
OK2
OK7

Temal.9 KapGoHoBbie
KHCIIOTBHI

Conepxanue yueOHOT0 MaTepuasia

1 | KapOoHOBBIE KUCIOTHI. YKCYCHas
KHCJIOTA KaK IPEJICTaBUTEIb
IpPEAENIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBONCTBa (Ha IpUMeEpE YKCYCHOM
KHCJIOTHI): pEaKlUu C MEeTaJuIaMu,
OCHOBHBIMH OKCUJAMH,
OCHOBAHUSIMH U COJISIMHU KaK
MOATBEPKJICHUE CXOJICTBA C
HEOPraHUYECKUMHU KHCIOTaMHU.
Peaxius srepudukanum kak crnocoo
HOJIy4EHUs CII0KHBIX 3(DUPOB.
IIpuMeHeHne yKCYCHON KHUCIIOTBI.
[IpencraBienue o BeICIINX
KapOOHOBBIX KHCIIOTaX.
CamocrosiTesibHas padora.
IoaroroBurh coodIeHHE:
[IpuMeHeHNe YKCYCHOM KHUCIIOTBI.

JIP4
OK1
OK2
OK7

3 | llpakTuueckass  padora  Ne6

[lonyyeHue yKCYCHOW KHCIOTBI H

JIP12
OK1
OK2




W3yUYCHHE €€ CBOWCTB. 1 OK7
CamocrosiTesibHas padora.
Hanwucanue ¢popmyn kapOOHOBBIX
KUCJIOT U UX Ha3BaHUE.
Temal.10 CinoxHbie Conepxanue yueOHOT0 MaTepuasia 9
3(HPHI U KUPHI

1 | Cnoxwble 3DUPHI U )KUPHIL. JIP4
Crnoxnble 3(UpBI KaK TPOTYKTHI 2 OK1
B3aMMOICUCTBHUS KapOOHOBBIX OK2
KMCJIOT O ciupTamu. [IpuMenenune OK7
CJIOXKHBIX 3(UPOB B IMHIIEBOU U
nap(OMepHOI MPOMBIIIUIEHHOCTH.

JKupsl Kak cioxxHbIe 3QUPHI
TJIHIIEPUHA U BBICITUX KapOOHOBBIX
KHACJIOT. PacTUTENbHBIC U )KHBOTHBIC
JKUpBL, UX cocTaB. Pacno3naBaHue
PaCTHTEIBLHBIX )KHPOB Ha
OCHOBAHHH MX HETIPENIEIEHOTO
xapakrepa. [IpuMmeHeHue xupos.
I'aaponu3 uim OMBUIEHUE KUPOB
KaK croco0 MpOMBIIITIEHHOTO
MOJIYYE€HHS COJIEN BBICIINX 1
KapOOHOBBIX KUCIOT. MBI Kak
COJIM BBICIIUX KapOOHOBBIX
Koncynabranus 5. Anbaerumpl.

2. | IpakTHYecKas 2 JIP7

pa6oTaNe7.I'uapoan3 KUPOB. JIP12

CamocrosiTeIbHAsE padoTa. OKI1
BrinonHenue ynpaxxHeHU Ha 1 OK2
OCYILIECTBIICHUE I'€HETHYECKOU OK7
CBSI3H.

3 | IpakTuyeckas padoraNe8. 2
N3rotoiieHne MbL1a pyqHO JIP7
paboTHLI. JIP12
CamocrosTeabHas pabora. 1 OKl
[ToAroToBUTH MPE3EHTALIMIO: OK2
[Tpumenenue Kupos. OK7

Temal. 11YrneBoast Conepxxanue yueOHOT0 MaTepuajia 16

1 | Yrnesogsl. Knaccuduxarms 2
yriaeBoa0oB. Haxoxnenue JIP9
YIJIE€BOI0B B Iipupoe. [rKo3a Kak OKI1
anpaeruaocnupt. bpoxenue OK2
TJTFOKO3BI. 1 OK7
KoncyasTanus 6. CioxHsie
s¢upsl. Kupsl.

2 | Caxapo3a. [uopoaus caxapo3ol. 2 JIP9
Kpaxman u nemnonosa kak OK1
OHOJIOTHYECKUE TIOJTUMEDHI. OK2

OK7

XUMHUYECKUE CBOMCTBA KpaxMalia v




LEJUTI0JI03bI (THAPOJIU3,
Ka4eCTBEHHAs PeaKuus ¢ HoI0M Ha
KpaxMall U €€ IPUMEHECHUE JIst
oOHapyXeHHs KpaxMaia B
npoaykrax nuranus). [lpumenenue
¥ OMOJIOTHYECKas pOJIb YTIICBOIOB.
[TonsiTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEpE alleTaTHOTO

BOJIOKHA. 1
CamocrosiTesibHAs padoTa.
[ToaAroToBUTH MpPE3EHTALUIO:
[IpupoiHbIe ¥ HCKYCCTBEHHBIE
BOJIOKHA
3 | IlpakTuueckasi padoraNe 9, 2 JIP7
[Tony4yeHne NCKyCCTBEHHOTO LIETIKA JIP14
CamocrosiTeabHasi padoTa. OKI1
[ToATOTOBUTH KOHCIIEKT: 1 OK2
[IpumeHeHne 1emnoI03bl OK7
4 | MpakTuueckas padoraNel( 2 JIP7
Pacno3naBanue BOJIOKOH. JIP14
CamocrosiTeibHast padoTa OKI1
[ToArOTOBUTE MPE3EHTALHIO: 2 OK2
Kraccndukarms BOJOKOH. OK7
5 | IpakTuueckas padoraNell. 2 JIP7
['maponu3 yrieBoioB. JIP14
CamocrosiTeIbHas padoTa OKI1
[ToArOTOBHUTE COOOIICHHUE: 1 OK2
HaxosxJieHne yriieBoioB B IPUPOJIE. OK7
Tema 1.12 AMUHBI Conepxxanue yueOHOT0 MaTepuajia 15
AMUHOKHUCJIOTHI U 6EJIKU
1 | AmMunokucoThl U 6enku. CocTaB U JIPS
HOMEHKJIaTypa. AMHHOKHCIIOTBI KaK 2 OK1
aM(OTEPHBIE OPraHUYECKUE OK2
coenuHaeHus. [lenTumHas CBS3b. OK7

Buonornueckoe 3HaueHue o-
aMHHOKuUCIOT. Obnactu
PUMEHEHHs] aMUHOKUCIIOT. benku
KaK [IPUPOJIHbIE OMOTIOJIUMEDHI.
CocraB u cTpoeHue 6eKoB.
XUMHUYECKUE CBOMCTBA OENIKOB:
TUJIPOJIN3, IeHATypallus.
OOHapyxeHue 0eJIKOB ITPU MOMOIIU
Ka4eCTBEHHBIX (IIBETHBIX) pEAKIIH.
[IpeBpatenus 6enKoB MUK B
opranusme. buonorunueckue
GyHKIIMN OEJIKOB
CamocrosiTesabHast padora.
[ToarotoBuTh AOKIAN;
«buonornyeckoe 3HaUEHUE O
AMHHOKHUCIIOT»




2 | IlpakTuyeckas paGoraNel2 JIP7
HccnenoBanue CBOWCTB OCIIKOB. JIP12
CamocrosiTeIbHast padoTa. OKI1
[ToaroToBUTH NOKIAN: « benku kak OK2
HPUPOJTHBIE TTOJTUMEPBHI. OK7
3 | IlpakTH4eckas JIP7
padoraNel3Pemenue JIP12
OKCIIEPMMEHTABHBIX  3aJad  Ha OK1
TIOJTy9YeHHE OPTAaHUYCCKUX BEIIECTB. OK2
CamocrosiTesibHast padoTa. OK7
Perenne sKCriepuMeHTaTbHBIX
3a/1a4 Ha T0JIy4e€HHEe OPraHHYeCKUX
BEIICCTB.
4 | MpakTH4eckas JIP7
padoraNel4Pemenue JIP12
OKCIIEpMMEHTABHEIX  3aJad  Ha OK1
pacrosHaBaHHe OpraHUYecKHX OK2
BECHICCTB. OK7
CamocrosiTesbHast padora.
Pemenne OKCIIEPUMEHTAITLHBIX
3aj1au Ha pacrio3HaBaHue
OpPraHMYECKHUX BEIIECTB
63 57 31 5 | IpakTHyeckas padoraNel$s JIP7
Pemenue OKCIIEPUMEHTAIILHBIX JIP12
3amau 1o TeMe «[ eHeTwdeckas OK1
CBSI3b MEXITy KJTaccaMu OK2
OpPraHUYECKUX COCIMHEHHI. OK7
CamocrosiTeqbHasA paodora.
Pemenue IKCIIEPUMEHTATLHBIX
3aga4 1o Teme «[ eHeTHueckas
CBSI3b MEX Ty KJIaccamu
OpPraHUYECKUX COCIMHEHHIY.
Temal.13 Conep:xanue yueOHOT0 MaTepuajia
AsoTtcoaeprxariune
reTePOUKIHYCCKUE
COCIMHCHUS.
HykiienHOBbBIE KUCIIOTHI
1 | HykieunoBbie KHCJIOTBI Kak JIPS
HPUPOIHBIE HOJIMMEDBI. OK1
Hykseotu e, UX  CTpPOCHHE, OK2
OK7

npumepel. AT® wu AP, wux
B3alMOIIPEBPALIEHUE U POJIb 3TOTO
npouecca B npupone. Ilonsarue
JHK u PHK. Crpoenne IHK, ee
IIEpPBUYHAsI U BTOPUYHAS CTPYKTYpa.
Paboter @. Kpuka u JI. YoTcona.
KoMmnemeHTapHOCTh  a30THCTBIX
ocHoBanmii. Pemmukammsa  JIHK.
Oco6ennoctn  crpoenuss  PHK.
Tunet PHK u ux Ouonornueckue




¢ynkiun. [loHsTHEe O TpPOUYHOM
Koje (komoHe). buocuHTes Genka B
JKUBOW KJeTKe. I'eHHas MH)KeHepus
u OumorexHonorusi. TpaHCreHHBIE
(OopMBI pacTeHUN U KUBOTHBIX.

Temal.1l4buosiorudecku
aKTHBHbIE COeJJUHEHUS

Conepxanue yueOHOT0 MaTepuajia

®epmenTsl. [lonstue o pepmenTax
KaK 0 OMOJIOTUYECKHUX
KaTanu3aTopax OEITKOBOM MPUPOIbI.
Oco0eHHOCTH CTPOEHHUS U CBOWCTB
B CpPaBHEHHM C HEOPraHUYECKUMU
karanuzatopamu. Knaccudukanus
dbepmMeHTOB. Ocob6enHoctu
CTpOEHUSI M CBOWCTB (HEPMEHTOB:
CEJIEKTUBHOCTh U 3()()EKTUBHOCTE.
3aBUCHUMOCTh aKTUBHOCTH
depmeHTOB OT Temmeparypsl U pH
cpenpl. 3HaueHue (epMEHTOB B
Ouonoruu U NPUMEHEHHE B
IPOMBIIIJICHHOCTH.

Buramunsbl. [TonsiTne 0
BUTaMMHax. VX xinaccuuxauus u
o6o3Hauenne. Hopma motpebneHus
BUTaMHMHOB. BosopactBopumele (Ha
npumepe ButamuHoB C, rpymnmbsl B
u P) um >xupopactBOpuMBIC (Ha
npumepe ButamMuHoB A, D u E).
ABUTaMMHO3bl, THUIEPBUTAMHUHO3BI

u TUIIOBUTAMUHO3BI, ux
npodumakTuka. T'opMoHBI.
[TonsTME 0  ropMoHax  Kak
OMOJIOTUYECKH AKTUBHBIX
BEIIECTBAX, BBITTOTHSIOIINX
SHIOKPUHHYIO PET YISO
KU3ZHEJESATEIIbHOCTH  OPraHU3MOB.
Knaccudukanus TOPMOHOB:
CTEpOUIbI, MPOU3BOIHBIE

aMHMHOKMCIIOT, MOJUNECOTUIHBIE M
O0enkoBble TOpPMOHBL  OTAenbHBIE
IIPEACTABUTENH: 3CTPaauo,
TECTOCTEPOH, UHCYJIUH, aIPEHAJINH.
JlekapcrBa. [lonsATHe 0 nekapcTBax

KakK XMUMHOTEPANEBTHUECKUX
npemnaparax. Kpartkue
UCTOPUYECKHE CBEJICHUS 0
BO3HUKHOBEHUU u pa3sBUTHH

XUMHOTEpanuu. ['pynmbl JIeKapcTB:
cyabhaMuIpl (cTpenTonuy),

JIP7
OK1
OK2
OK7




AHTUOUOTUKHU (MeHUIUIUINH),

AHTUIIMPETUKH (acriupun),
AQHAJIbI€TUKHU (aHaympruH).
MexaHu3M JI€HCTBUS  HEKOTOPBIX
JIE€KapCTBEHHBIX IIPEnaparos,
CTPOCHHE MOJIEKYII,

IIPOTHO3MPOBAHHUE  CBOWCTB  Ha
OCHOBE  aHaIM3a  XUMHUYECKOTO
CTPOCHHSL. AHTHOUOTHKH, ux
KIaccupuKayss 1O  CTPOCHHIO,
TUIly M CHEKTpy  JIEHCTBUSL.
be3omnacHeie criocoObl TpUMEHEHU,
JIEKapCTBEHHbIE (POPMBI.

Pa3nen2.001mas n
HeOpraHuyveckas u
HEeOpPraHu4YecKasi XuMusi
Tema2. 1 Xumus o
BelleCcTBaX

Conep:xanue yueOHOT0 MaTepuajia

1 | Xumusi — HayKka o0 BelecTBax

CocraB BemiecTBa. XHWMHYECKHE
DJIEMEHTEL. Crioco0bI
CYIIIECTBOBAHUS XUMHYECKUX
9JIEMEHTOB: AaTOMBI, TIPOCTHIE W
CIIOKHBIE  BelecTBa. BemecTBa
ITOCTOSIHHOTO U TIEPEeMEHHOTO

COCTaBa. 3aKkoH MIOCTOSIHCTBA
cocTaBa BEIIIECTB. BemectBa
MOJICKYJISIPHOTO u
HEMOJICKYJISIPHOTO CTPOCHHUS.

CrocoOsl  OTOOpaKEHUS MOJICKYJI:
MOJICKYJISIDHBIE ¥ CTPYKTYPHBIE
(GOpMyINbI;  IIAPOCTEPKHEBBIE U
MacmTaOHble  MPOCTPAHCTBEHHBIC
(Crroapra—bpurneba) MOJIETTH
MOJICKYJI.

HN3mepenune BemecTBa. Macca
aTOMOB M MOJIEKyJd. ATOMHas
eaquHuua Maccbl. OTHOCHUTEINIbHbIE
aTOMHasi U MOJIEKYJISIpHAs MaccChl.
KonnuecTBo BemiecTBa U €IUHUIIBI
€ro W3MEpEHHs: MOJb, MMOIJIb,
KMOJIb. Hucno ABorajpo.
Moumnspnas macca.

ArperartHsbie COCTOSHUSA
BelllecTBa: TBEpJIO€
(kpuctamuueckoe U amopgHoe),
KUAKOE M Ta3o00pa3Hoe. 3aKoH
ABorampo W €ro  CIEACTBUSL.
Mousipublii  00b€M  BELIECTB B
razoo0pa3HOM COCTOSTHHH.

JIP4
OK1
OK2
OK7




OObeqUHEHHBIH Ta30BBIH 3aKOH H
ypaBHEHUE MenneneeBa—
Knaneiipona.

CMmecu BemecTB. Paznuuus mexmay
CMeCSIMU " XHUMHAYECKUMU
COCIMHCHUSIMU. MaccoBas Hu
oObeMHass  JOAM  KOMIIOHEHTOB
CMECH.

CamocrosiTeJIbHaA pabora.
IloaroroButh KOHCIIEKT:
«ArperaTHbie COCTOSIHUS
BEIIECTBAY.

Tema2.1Ctpoenue atoma | Coaep:xanue yueGHOro MaTepuasia 5

1 | Crpoenue atoma JIP4
2 OK1
OK2
OK7

ATOM — CJI0XHAsi  4YacTHUIA.
JlokazarenncTBa CIIOKHOCTH
CTPOCHHS aToMa: KaTOJHBIE U
pEHTreHOBCKUE J1yuH, (poTodrdpdex,
PaInoaKTUBHOCTD, AJICKTPOIIU3.
Ilnanerapnas Mojmens aroma O.
Pesepdopna. Crpoenue aroma mo
H. bopy. CoBpeMeHHbIE
IPEJICTaBICHUS O CTPOCHUU aToMa.
KopnyckynispHO-BOJHOBOM
Jyajau3M 4acTUIl MUKPOMHUpA.
CoctaB aTromMHOro sapa —
HYKJIOHBI: TPOTOHBI U HEHUTPOHBHI.
H3oTonnl u HYKJIWJTBI.
YCTOMYMBOCTS sJIEP.

2 | DJIeKTpOHHAs1 000JI0YKA aTOMOB. 1 JIP4
[Mousitue 00 DIIEKTPOHHOU OK1
OpOMTaNM M SIEKTPOHHOM OOJIaKe. OK2
KBaHTOBBIE qHcia: TJIaBHOE, OK7
opOuTaspHOE (mobouHnoe),
MarHUTHOE u CIIMHOBOE.
PacnipeneneHue  3IEKTPOHOB IO
SHEPreTUYCCKUM YPOBHSIM,
NOJIYpPOBHSAM W  OpOHMTANsIM B
COOTBETCTBUU c MPUHITUIIOM
HAMMECHBIICH DHEPTUU, MPHHIIUIIOM
[Taymu  u mpaBunom  ['yHna.
DNEeKTPOHHBIE KOH(HUTYpaIruu
aTOMOB XMMHYECKHX 3JICMEHTOB.
BanenTHple BO3MOKHOCTH aTOMOB
XUMHYECKUX DIIEMEHTOB.
DneKTpoHHAas KJIacCUpUKAIIHS
XUMUYECKUX 3JIEMEHTOB: S-, p-, d-,
f-aremeHTHI.

CamocrosiTeJibHAS pabora.
Hanucanue 31€KTPOHHBIX (GOpMYIT 2
U rpaduUyecKux CXeM XHMHUYCCKHX




SJICMCHTOB

TemaZ2.3llepuogndecku
3aKO0H M llepuoaudecKas
CUCTeMA XMMHUYECKUX
asneMmeHTOB /[.W.
MeHpesieeBa

Copep:xanue y4e0HOT0 MaTepuasia

1 | OTkpobiTHE Ilepuoguyeckoro
3aKOHA. IIpeanoceuiku:
HaKOIUIEHHE (haKTOIOrMUECKOTO
MaTepuana, paboThI
IIPEAIIECTBEHHUKOB (1.B.
Hebepetinepa, A.D. Ilankyptya,
Jx.A. Heronenzca, JI.FO. Meiiepa),
cpe3n xuMukoB B Kaprucpyn,
JIMYHOCTHBIE KayecTBa JA.N.
MenneneeBa.  Otkpeitue  J[.W.
MenneneesrM [Tepuoanueckoro
3akoHa. Ilepuoguyeckuii 3aKOH U
CTpOeHHue aTroma. N3oTombI.
CoBpeMeHHOEe TOHSITHE
XHUMHUYECKOTO JJIEMEHTA.
3aKOHOMEPHOCTh I. Mosznu.
CoBpemeHHast dhopmynupoBKa
[lepuoanueckoro 3aKOHa.
[lepuonnueckas cucTeMa Hu
ctpoeHue  aroma.  Dusnueckui
CMBICII  TOPSAKOBOIO HOMeEpa
JJIEMEHTOB, HOMEpPOB TPYIIbl U
nepuoa. [Tepuoanueckoe
U3MEHEHHUE CBOMCTB 3JIEMEHTOB:
paauyca aToMa; SHEpruu
MOHM3AIINH;
ANEKTPOOTPHUIIATENLHOCTH.
[Tpuannb W3MEHEHUS
METAIITNYECKUX u
HEMETAITHYEeCKUX CBOMCTB
JJIEMEHTOB B TpyNIax M MepHojiax,
B TOM uuciae  OOJbIIMX U
CBEPXOOIBIINX. 3HaueHue
[Tepuoanueckoro 3aKOHa u
[Tepuoanueckoit CUCTEMBI
XHUMHUYECKUX  3jaemeHToB  JI.W.
MenpeneeBa sl pa3BUTHS HAYKU U
NOHUMAHUSI XUMHUYECKOH KapTHHBI
Mupa

JIP4
OK1
OK2
OK7

2 | Ilepuouvecknii 3aKOH U CTPOCHHE
atoma. M3ortonsl. CoBpeMeHHOE
MOHATUE XUMUYECKOT'0 JIEMEHTA.
3akoHoMepHOCTh . Mo3znu.

JIP4
OK1
OK2
OK7




CospemenHas GopmyarpoBKa
[Iepuoauueckoro 3akoHa.
[Tepuonnueckas cucrema u
crpoeHue aromMa. Ouznueckuit
CMBICJI TIOPSIIKOBOTO HOMEPA
3JIEMEHTOB, HOMEPOB I'PYIIIHI U
nepuoja. [lepuoguueckoe
M3MEHEHUE CBOMCTB JIIEMEHTOB:
paauyca aToMa; SHEPTUHU
MOHU3AIINY;
3IEKTPOOTPUIIATEITLHOCTH.
[IpnunHEl H3MEHEHN
METaJUTMYECKUX U
HEMETAJNIMYECKUX CBOMCTB
AJIEMEHTOB B T'PYyNIaX U Mepruojax,
B TOM YHCJIe OOJIBITUX 1
cBepx00bIINX. 3HAUCHUE
ITeproanyeckoro 3akoHa 1
[Teproanueckoit cucTembl
XHMHUYECKUX djieMenToB J[. 1.
MenpeneeBa Juisl pa3BUTHS HAYKU U
TTOHMMAaHHS XUMHUYECKOU KapTUHBI
MHpa

TemaZ2.4 CtpoeHue
BelllecTBa

Conepxxanue yueOHOT0 MaTepuajia

1 | DnexTpoHHAS MPHUPOIa XUMHUSCKOH
CBS3H. DIIEKTPOOTPULIATETHHOCTb.
Bunn xumuueckoii cBAI3U
(koBasIeHTHAs1, MOHHAS,
MeTaJlJIN4ecKas, BOJOPOIHAs) U
MEXaHU3MbI €e 00pa30BaHMUsL.
CamocrosiTesibHas padora.
BrinonHenue ynpaxxHeHU Ha
ompe/esieHue TUIIOB XUMHUYECKOH
CBS3U

JIPS
JIP9
OKl1
OK2
OK7

2 | Kpucmannuueckue u amopghmuvie
sewjecmea. Tunvl KpUcmaiiudecKux
peuiemox (amomuas,
MOJeKYIAPHAsl, UOHHAS,
Memaniuyeckas). 3asucumocms
@usuyeckux ceoticms geujecmea om
Muna KpUcmaiiudeckou peulemxu.
[IpuanHbI MHOrOOOpa3us BEIIECTB.
Komnuekcoodpa3oBanue.
[TonsTHE O KOMITJIEKCHBIX
coenuHeHusx. Koopannamonnoe
YHCIIO KOMILIEKCOOOpa3oBaTersi.
BuyTpenHss u BHelHss cdepa
koMIuiekcoB. Homenknarypa
KOMIUIEKCHBIX COEMHEHHM. X
3Ha4YEHHE.

CamocrosiTesbHast padora.




[ToaAroToBUTH MPE3EHTALUIO:
«[TprumHBl MHOTOOOpPA3H
BELIECTB.

TemaZ2.2 [TouMepsl

Copep:xanue y4eOHOT0 MaTepuasia

Heoprannueckue MOJIUMEPHI.
[Tonmumepsl — mpoCTHIE BELIECTBA C
aTOMHOU KPUCTAUTMYECKON
pELIETKOM: AJUIOTPOITHBIE
BUJIOM3MEHEHUST yriiepojaa (anmas,
rpadut, KapOuH, QymiepeH —
B3aHMOCBSI3b TUOpUIH3AIIH
opOuTaneii y aTOMOB yrjiepoja cC
IPOCTPAaHCTBEHHBIM CTPOCHUEM
AJUIOTPOTIHBIX MoaupUKaIHii);
CeJIGH U Telyp ILEeNOYe4YHOTo
crpoenus. [lomumepsl — cloKHBIE
BEILIECTBA c aTOMHOU
KPHUCTAJUTMYECKON pEelIeTKOM:
KBapIl, KpeMHe3eM (IMOKCHIHBIC
COCMHEHUS  KPEMHUs), KOPYH]
(oxcun AITFOMUHUSA ) u
QITIOMOCHITUKATHI (TIOJIEBBIE IITIATHI,
cimrofa, KaonwH). MuHepansl U
TOpHBIE MOPOJBI. Cepa
MJIaCTUYECKasl. MunepaiibHOE
BOJIOKHO — acOect. 3HaueHue
HEOPraHUYECKUX MPUPOIHBIX
noJMMEpoB B (OPMHUPOBAHUU
OJIHOM W3 TeoJIOTUYECKUX 000JI0YeK
3emun — TUTOChEPHI.
Opranuyeckue MOJIUMEPHI.
CriocoObl UX TOJYYEHHUS: PEaKIuu
MOJIMMEPHU3ALUI u peaxkuuu
MOJIMKOHACHCALIUH. CTpyKTypHI
MOJIUMEPOB: JTUHEHbIE,
pa3BETBIICHHBIC u
POCTPAHCTBEHHBIE.
CTpykTypupoBaHUE  MOJMMEPOB:
BYJIKAHU3AIIHMS KaydyKOB, AyOJIeHHE
OeNKOoB, OTBEpPXKIACHUE
MOJIMKOHACHCAIMOHHBIX
MOJINMEPOB.

Knaccudukanus moauMepoB o
pa3IMYHBIM MPU3HAKAM.

JIP9
OK1
OK2
OK7

Tema2.2 XuUMHUUYECKHE
peaKkiuu.

Coaepsxanue y4eOHOro Mmarepuajia

XuMuueckue peaxkuu.
l'omoreHHele ¥ reTeporeHHble
peakuuu. CKOpPOCTb peaklMH, €€
3aBUCUMOCTD oT Pa3IMYHbIX
(baKTOpOB: MPUPOJIBI pearupyromux
BEILIECTB, KOHIIEHTPALIUU

JIP7
OK1
OK2
OK7




pearupyromumx BEILIECTB,

TEMIIEPATYPHI, iomanu
PEaKLIMOHHOU IIOBEPXHOCTH,
Hanuuusg ~ Karaiausaropa.  Pouib
KaTajqu3aTopoB B  IpUpOJIE U
IPOMBILIIIEHHOM IIPOU3BO/ICTBE.
O6paTumocCTb peaxuuii.
XHWMHYECKOE PABHOBECHE M €ro
CMeEILICHUE o J JNENCTBHEM
Ppa3IUYHBIX (dakTopoB

(KOHIIEHTpaIUsi  pPEareHToB  WJIU
MPOAYKTOB  PEAaKIUH, JaBJIECHUE,

TeMIIepaTypa) TUTSt CO3JIaHuUsA
ONITUMAIIBHBIX YCIOBUI MPOTEKAHUS
XUMUYECKAX MIPOILIECCOB.
XHWMHYECKOE PABHOBECHE M €ro
CMeEIlCHUE 1oJ JNENCTBHEM
Pa3JInYHBIX (akTopoB

(KOHIIEHTpAIMsl ~ PEareHTOB  WJIA
MPOAYKTOB  PEaKIMU, JIaBJICHHE,
TeMIIepaTypa) TUTST CO3JIaHUs
OIITUMAJIBHBIX YCJ'IOBI/II\/'I MMPOTCKaHHA
XUMHYCCKUX ITPOLECCOB
CamocrosiTesibHas padora.
IToaroroButh KOHCHEKT: «PoJb
KaTaJau3aToOpOB B MPUPOJE U
IPOMBIIIJIEHHOM IIPOU3BOJCTBEY.

IIpakTnyeckas padboraNel6
HccnenoBanue BAUSHUS Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTH XUMHUYECKOMN
peaxuu.

Koncynabranus8. Turibt
XUMHUYECKUX CBsI3EH

JIP7
JIP12
OK1
OK2

TemaZ.4 PacTBOpBI

Conep:xaHue y4e0HOro MmaTepuaja

84

1

JducnepcHble cucremsl. [lonarue o
KOJUTOUIaX (3011H, TeNHn).
Hctunnbie pacTBOpPHI

Hctunnbie pactBopel. lloHsTHEe O
pactBopax.  Duzuko-xumuyeckas
IpUpPOJa PACTBOPEHMS U PACTBOPOB.
B3aumopelictBue pactBopuTens U
pacTBOPEHHOIO BELIECTBA.
PactBopumocTs BemiecTB. CriocoObl
BBIpaKEHUS KOHLIEHTpalUU
pacTBOpOB: MaccoBast T0JIs
pacTBOPEHHOIO BELIECTBA
(mpouieHTHasT), MOJIIpHAsL.
Koncynbranus9. XHUMHUYECKOE
PaBHOBECHE U €r0 CMEIIEHHUE 0]
JIeWCTBUEM pa3IMyYHBIX (DaKTOPOB.

JIP9

OKl1
OK2
OK7

Teopus 2NEKTPOIUTUYECKON
aucconrany. Mexanusm

JIP9




JMCCOLIMALINN BEIIECTB C
pa3IMYHBIMU TUIIAMH XUMHUYECKHX
cBs3ed. BKilax pycCKUX Yy4EHBIX B
pa3BUTHE MIPEICTABICHUI 00
AIIEKTPOJIUTUYECKON JUCCOLUALNY.
OcHOBHBIE TIOJIOKEHUS TEOPUU
NEKTPOJIUTUYECKOM TUCCOLMAIUN.
CreneHp 31EKTPOIUTHUECKON
JMCCOIMANNU 1 (DAKTOPHI ee
3aBucuMocTu. CuibHbIE U CpEIHNE
ANEKTPOJIUTHI. Jluccounanus Bobl.
Bonopoansiii nokaszarens. Cpena
BOJIHBIX PAaCTBOPOB 3JIEKTPOIUTOB.
Peakiuu oOMeHa B BOIHBIX
pacTBOpax 3IEKTPOIUTOB.
CamocrosiTe1bHas1 padoTa.
BrinonHenue ynpaxHeHUN Ha
COCTaBJICHUE MOHHBIX YPABHEHHUN.

OK1
OK2
OK7

Peakuuu B pactBopax
anekTposnToB. pH pacTBopa kak
MOKa3aTesb KUCIOTHOCTU CPEIBL.
I'maponus conelr. 3HaueHue
TUAPOJIN3a B OMOJOTHYECKUX
0OMEHHBIX TIpOIIeccax.
Koncynpranusl0. Teopus
NIEKTPOIUTUYECKON TUCCOLUALINN.

JIP9
OK1
OK2
OK7

Tema2.5 OKUCIUTENBHO-
BOCCTAaHOBUTEJbHbIE
peakuu

Conep:xanue y4eOHOro MmaTepuaJja

27

OKucINTEILHO-

BOCCTAHOBHTEJIbHbIE peaKuum.
CreneHb OKHCJICHHMS.
BoccranoBuTenmn W OKUCIHTENH.
OkuciieHne W BOCCTAaHOBJICHHE.

Baxneitmne OKUCITUTENN u
BOCCTAHOBUTEIIH.

BoccranoButenbHbIE CBOICTBa
METaJUIOB — MPOCTBIX BEILIECTB.
OkucnurenbHble u
BOCCTAHOBUTEIIbHbIE CBOMCTBa
HEMETAJUIOB — MPOCTBIX BEILECTB.
BoccranoBurenpHbIe CBOMCTBA
BELIECTB, 00pa30BaHHBIX
3JeMEHTaMu B HU3IIEH
(oTpunaTETHHOMN) CTENEHU
OKHCIICHUS. OkucnuTenbHbIe
CBOMCTBa BeIIECTB, 00pa30BaHHBIX
3JIeMEHTaMu B BBICILIEH
(TIOTOKUTENBHO) CTENEHU

OKHCJICHHA. OKucIUTEIbHBIC u
BOCCTAaHOBHTCIIbHBIC CBOMCTBa

JIP9
OK1
OK2
OK7




BELIECTB, 00pa30BaHHBIX
AJIEMEHTAMU B  NPOMEKYTOUYHBIX
CTCIICHSX OKHCIICHUS.

Knaccupukaumst OKHCJIMTEIbHO-
BOCCTAHOBHMTEJIbHBIX  PeaKUMid.

Peakinu MEKaTOMHOTO u
MEKMOJIEKYJIIPHOTO OKHCJIICHHUS-
BOCCTAHOBJICHMS. Peaxinu
BHYTPUMOJIEKYJIIPHOTO OKHUCJIECHUS -
BOCCTAHOBJICHMS. Peaximu
CaMOOKHCJICHHS-
CaMOBOCCTaHOBJICHHS

(AMCTIPOTIOPLIMOHUPOBAHUS).
Metonpl COCTaBJICHUS ypaBHEHUU
OKHUCJIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii. Meron  2IEKTPOHHOTO
OanmaHca. BnusHue cpenpl  Ha
MIPOTEKaHHE OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIBHBIX MTPOLIECCOB.
CamocrosiTesibHas padoTa.
BrInonHenue yrnpaxHeHud 1o
Teme: «OKHCIUTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIINH.

XHMHUYECKHE HCTOYHUKHT JIP9

TOKA. DJIEKTPOIHBIE 8§é

[MOTEHIAAJIBL. Psi OK7

CTaHIAaPTHBIX 3JICKTPOIHBIX

[IOTEHLIMAJIOB

(2JIEKTPOXUMUUECKUI PSiJT

HaIpsHKEHUW METAJIIOB).

["anbBaHWYECKHUE PIIEMEHTHI U

MPUHITUIIB UX PaOOTHI.

[TpuMeHeHHe AIIEKTPOIIN3a B

HPOMBIIIJICHHOCTH DJIEKTPOJIH3

pPacTBOPOB M PACILIABOB.

Koncyabranusill.

OxucauTeabHO-

BOCCTAHOBHUTEJIbHbBIE PEAKIHH

[IpakTuueckas paboraNel7 JIP7

Waentudukaiys HeOpraHn4eCKux JIP12

COEIMHEHUIN. OK1

Koncyabraumusl2. Beinonnenue OK2

yIpaKHEHUI Ha ypaBHEHUE OK7

peaKIuii METOJ0M JICKTPOHHOTO

OanaHca.

[IpakTuyeckas paGoraNel8 JIP7

[Tonyyenue, cobupanue u JIP12

pacro3HaBaHue ra3oB OKl
OK2
OK7

ITpakTuyeckas paboraNel9. JIP7




Pemenne skciepuMeHTAIBHBIX JIP12
3a/1a4 1o TeMe «MeTajbDy. OK1
Koncyabranusils. Diuekrposims. OK2
OK7
6 | [Ipaktuueckas paboraNe20. JIP7
Pemrenne skcniepuMeHTAIBHBIX JIP12
3ama4 no reme «Hemerauibl OK1
OK2
OK7
7 | Ilpaktnyeckas JIP7
pabotaNe21.Pemenue JIP12
SKCIIEPUMEHTAIIBHBIX 3124 [0 TEME OKI1
«eHeTUYECKAs CBS3b MEKITY OK2
KIIacCcaMi HEOPraHUYECKHX OK7
COEeTUHEHUIN.
CamocrosiTesibHas padoTa.
Pemenue skcriepuMeHTATBHBIX
3a7a4 1o teMe «I eHeTnueckas
CBSI3b MKy KJIaCCAMHU
HEOPTaHUYCCKHUX COCIMHCHHIT.
8 | IlpakTHuyeckasi padoraNe22 JIP7 JIP12
YcrpaHeHue BpeMEHHOM KECTKOCTH OK1
BOJIbI OK2
OK7
102 21 45 9 | IpakTHueckas padoraNe23 JIP7 JIP12
KauecTBeHHBIE peakK Ha OK1
HEOPraHWYECKHE BELIECTBA M HOHEI OK2
OK7
Tema2.6 Knaccuduxanusa | Cogep:xanue yueOHOro MaTepuaJia
BEIIECTB. ITpocteie
BellleCTBa
Knaccuduxkanus
HEOPraHMYECKUX BEIECTB.
1 | IIpocThie U CIIOKHBIC BEIIECTBA. JIP9
Oxcuibl, UX KiaccuGuKaIus. OK1
I'uapokcus! (OCHOBAHHS, OK2
OK7

KHCIIOPOJICOACPIKAIITNE KUCIIOTHI,
aMdoTepHbIE THIPOKCHUIBI ).
Kucnorsl, ux xinaccudukarusi.
OcHoBaHusI, UX KIacCU(DUKAITH.
Couu cpennHue, Kucible, OCHOBHbIC
1 KOMILJIEKCHBIC

MeTtasuibl. [lonoxenue
MetaiuioB B [lepuonnueckon
CHCTEME U 0COOCHHOCTH
CTPOCHHUS UX aTOMOB.
[IpocTeie BemecTBa —
METaJLJIbI; CTPOCHUE
KPUCTAJUIOB U METaJUIMYeCKas
XUMHYECKas CcBsA3b. OOIIHe
dbu3nYecKkre CBOICTBa




Tema2.70cHOBHBIE
KJIACCbl HEOPraHUYECKUX
coeUHEHU U

METAaJIJIOB U UX
BOCCTAaHOBUTEIILHBIC CBOMCTBA!
B3aMMO/ICHCTBUE C
HEMeTalIaMU (KUCIOPOAOM,
raJloreHaMu, CEpOM, a30TOM,
BOJOPOJOM), BOJIOH,
KHCJIOTaMU, pacTBOpaMu
COJIEH, OPTaHUYECKUMU
BEUIECTBAMU (CIIUPTAMH,
rajioreHajkaHamu, (eHosoMm,
KHCJIOTaMH), CO IIEJI0YaMH.
OKcuIbl ¥ TUAPOKCUIBI
METaII0B. 3aBUCUMOCTD
CBOMCTB PTHUX COCJIMHCHHUM OT
CTeNeHEN OKHUCJICHUS
METaI0B. 3HAUCHHE METAJJIOB
B MPUPOJIE U KU3HU

OpTraHu3MoOB

Oxpana ¢uopsl u payHbl OT
XUMHUYECKOTO 3arps3HEHUS.
CamocrosiTesbHasA padora.
IMoarotoButh nOKIan: «3HAUYECHUE
METAIJIOB B TMPUPOJE U IKU3HU

OpPraHU3MOBY. Hemeraiabl.
ITonoxenue HEMETAJJIOB B
MEePUOINYECKOMN CHCTEME,

OCOOCHHOCTH CTPOEHUSI UX aTOMOB.
DNEKTPOOTPULIATETBHOCTD.
biaropoanbie ras3pl. DIEKTPOHHOE
CTpOEHHE AaTOMOB  OJIArOPOJIHBIX
ra3oB u 0COOEHHOCTH ux
XUMHYECKUX u buznyecKkux
CBOWCTB.

Hemerannel — mpocTble BeliecTa.
ATOMHOE H MOJIEKYISIpHOE HX

CTpPOEHHUE. AnnoTponusi.
XuMudeckue CBOMCTBA
HEMETaJJIOB. OxuciauTeIIbHbIC
CBOICTBA: B3auMMOICUCTBHE C

METaJUIaMHM, BOJIOPOJIOM, MEHEe
3JIEKTPOOTPULIATEIIbHBIMU
HEMETaJlJIaMH, HEKOTOPBIMU
CIIOKHBIMH BEIIIECTBAMHM.
BoccranoBurenbHbIe CBOMCTBA
HEMETAIJIOB B PEAKIUAX C PTOPOM,
KHUCJIOPOJOM, CIIOKHBIMU
BEILIECTBaMHU-OKHUCIUTEISIMU
(a30THOM M CepHOM KHCIOTaMH U

Ip.).




Kouncyabrauus14

BoccranoBurennpHbIC CBOMCTBA

HEMETAaJIJIOB.

Coaepikanue yueOHOT 0

MaTepuaJia

OcHOBHBIE KJIACCHI JIP9

HEOPraHN4YeCKUX U OPraHuYecKux OK1

coeHHEeHHI OK2
OK?7

Boxopoanbie COeIMHEHUA
HeMmeTa/10B. llomyuenne ammMmuaka
U XJOpPOBOJOPOJIAa CHHTE30M W
KOCBCHHO. {DHU3MYCECKHE CBOMCTBA.
OTHoOmIEHHE K BOJE: KHCJIOTHO-
OCHOBHEIC CBOMCTBA.

Oxcuabl U AHTHAPUABI
KapOOHOBBIX KHCJIOT.
Heconeobpasyromniue "
cosieoOpa3zyronime OKCH/IBI.

KucnoTHbie OKCHABI, NX CBOMCTBA.
OcHOBHBIE OKCHIBI, WX CBOMCTBA.
AmpoTepHbIe OKCH/IBI, X
CBOICTBA. 3aBHUCHMOCTb CBOICTB
OKCHJOB METa/VIOB OT CTENEHU
OKHCJICHUS. AHTUAPUJIBI
KapOOHOBBIX KHCJIOT KaK aHajoru
KHCJIOTHBIX OKCHJIOB.

Kucsorsi OpraHuveckKue "
Heopranumveckue. Kuciotel B
CBETE TEOPUU DIICKTPOJUTHYECKOU
nucconranuu. KucimoTel B cBeTe
MPOTOJIUTUYECKOU TEOPHHU.
Knaccudukanus opraHudeckux u
HEOpraHuyeckux KucioT. Oommue
CBOMCTBa KHCJIOT: B3aUMOJICUCTBUE
OpPraHMYEeCKUX W HEOPraHMYECKHUX
KHUCJIOT C MEeTaJulaMi, OCHOBHBIMH U

aM(pOTepHBIMU OKCHJIaMHU u
TUAPOKCUIAMH, c COJISIMH,
o0pazoBaHuE CIIOXHBIX 3()HUPOB.
Ocobennoctu CBOMCTB

KOHIICHTPUPOBAHHOW  CEpHOM U
A30THOM KHCIIOT.

HEOPraHnveCKue. OcHoBaHUSA
CBCTC TCOPHUU IJICKTPOJIUTUYCCKOU
JUCCOHNAaIlhH. OcHoBaHUS B CBETE

OcHoBaHMsl  OpraHM4yecKkue W
B

IPOTOJIMTHYECKON TEOPHH.
Knaccuukamuss opraHndyeckux u
HEOPraHUYECKUX OCHOBAHHUH.

XMUMHUYECKHE CBOWMCTBA ILEJIOUEN U
HEPaCTBOPUMBIX OCHOBaHHUH.




CaoiicTBa 0ECKUCIOPOIHBIX
OCHOBAaHMM: aMMHAaKa W AaAMHUHOB.
B3aumHoe BiusHHE aTOMOB B
MOJIEKYJIE aHWJIMHA.

AmdoTepHble OpraHnyecKue H
HeOpraHuveckKue COeTMHEHUSI.
Am(poTepHbIE OCHOBAaHUS B CBETE
IIPOTOJIUTUYECKON TEOPUH.
AMdOoTEepHOCTD OKCHJIOB u
TUIPOKCHJIOB MEePEXOTHBIX
METaJUIOB:  B3aUMOJICUCTBHE  C
KHCIIOTaMU 1 TIEJI0YaMHU.

Coun. Knaccudukanus u
XUMHYECKHE  CBOWMCTBA  COJIEH.
OcoOeHHOCTH  CBOMCTB  coJieit
OPraHWYeCKUX M HEOPraHWYECKUX
KHCIIOT.

I'eHeTH4eckas CBSI3b MEKILY
KJIaCCAMM OPTraHMYeCKUX U
HEOPraHUYecKuX coeIMHEeHUI.
[ToHsiTHE O TEHETUYECKOU CBSA3U U
TEHETUYECKUX PAZIaX B
HEOPraHM4YECKOU U OPraHUYECKON
xumuu. ['eHeTndeckue psiipl
MeTaia (Ha mpuMepe Kanblus U
Kesesa), HemeTaia (Cepbl U
KPEMHUS), IEPEXOHOT0 JIEMEHTa
(rmuka). ['eHeTHUecKue psiabl

Tema2.8Xumus ConeprxaHue yueOHOro MaTepuaja 10
3JIEMEHTOB
1 | Xumust 2J1eMeHTOB JIP9

S-DJIEMEHTBHI. 2 OK1
Bonopon. JIBOlicTBEHHOE OK2
ITOJIOKEHHE BOJIOPOJIA B OK7
[Tepuoanueckoit cucreme. M3oTomsl
BOJIOpO/A. Tsoxenas BOJA.
OxucinuTelIbHbIE u
BOCCTaHOBUTEILHBIE CBoOiicTBa

BOJIOpOJA, €ro MOJy4yeHue U
npumeHenue. Ponb Bomopoma B
JKMUBOM U HEXKUBOW MPUPO/IE.

Bona. Ponw BOJIbI KaK
CpenooOpas3yromero BEIIECTBA
KJIETKH. OKOJIOTUYECKHE AaCHEKThI
BO/JIOTIOJI30BaHUSI.

DJIEeMEeHTBI |A-rpynnsi.
[llenounple  METaJLIBI. OO6mras
XapaKTEePUCTUKA IIETOYHBIX
METAJIJIOB Ha OCHOBaHUU

nojoxxenuss B llepmoanueckon
CHCTEME 3JIEMEHTOB JI.1.




MenpeneeBa U CTPOCHHS ATOMOB.
[Tonyuenue, ¢busnyeckue u
XUMHYECKHUE CBOMCTBA IIEJIOYHBIX
MeTaJUIOB. KaTHOHBI  IIETOYHBIX
METAJIJIOB KaK Ba)KHEHIIas
XUMHYECKast dopma ux
CYILIECTBOBAHUS, peryisTUBHAS
pOJIb KaTHOHOB Kallusi W HATpUS B
JKUBOU KJIETKE. [Tpuponusie
COCAMHEHUS HATPUA M Kalus, HX
3HAYEHUE.

JuemenTbl |IA-rpynnsl.  Obmias
XapaKTepUCTUKA
HIEJIOYHO3EMEIIBHBIX METAIIOB U
MarHusi Ha OCHOBAHUU TOJIOKECHHS B
[Tepunoanueckoit CUCTEME
anementoB JI.MI. MeHnnaeneeBa u
cTpoeHust aromoB. Kamemuii, ero
MOJIy4YEeHHUE, ¢buznueckue "
XUMHUYECKHE CBOMCTBA. BaxHelmme
COCIMHEHUS KaJbIIUS, UX 3HAYEHUE
" TIPUMEHEHHUE. Kanpmumit B
MPUPO/JIE, €ro OMOJIOTHYECKas POJIh

p-DIEMEHTHI.

ANIOMUHHHA. XapakTepucTuka
ATTIOMHMHUS Ha OCHOBaHMU
nojoxkenus B llepuoanueckoi
CHCTEME 9JIEMEHTOB

J.M.MenneneeBa U CTPOECHUSA
atoma. [lonmyuenue, ¢uzmveckue u
XAMHAYECKHE CBOWMCTBA aAJFOMHUHHUS.

Baxueiimue COCTMHEHUSA
aJIOMHMHUS, UX CBOICTBA, 3HAYEHHUE
51 MIpUMEHEHHE. [Tpupoaubie

COCIMHCHHS aTIOMHUHHSL.

VYraepon u kpemumii. OOmas
XapaKTepUCTUKAa HAa OCHOBAHMM HMX
nojioxxeHus B llepuoanueckoit
cucreme J.MI. MengeneeBa u

CTpOCHUA aToMa. HpOCTLIC
BCIICCTBA, 06p330BaHHHC 9THUMH
QJICMCHTAaMHU. OKCI/II[LI n

TUAPOKCHUBI YIIepoJa U KPEMHHUS.
Baxneimne coau  YroJbHOW W
KpEMHUEBOM KHUCIOT. CHiMKaTHas
IIPOMBILITIEHHOCTbD.

I'asorensl. O6mas
XapaKTEepUCTHKAa  TlajOreHOB  Ha
OCHOBaHUM UX IIOJIOXKCHUSA B
ITepuoanueckoit CUCTEME
anemeHtoB  J[.M.MenneneeBa u
CTPOCHMsI  atoMOB.  ['ajmoreHsl —

JIP9
OKl1
OK2
OK7




NpOCThIE  BEIIECTBA:  CTPOCHHUE
MOJIEKYJ, XUMHYECKHE CBOWCTBA,
MOJTy4eHUE u MIPUMEHEHUE.
Baxwueiimme COEIMHEHUS
rajioreHoB, UX CBOICTBA, 3HAUCHUE
U IpuMeHeHue. lamoreHsl B
npupone. buonoruyeckas  poiib
raJOreHoB.

XaJbKOreHBblI. OO0mas
XapaKTEPUCTHKA XaJIbKOTC€HOB Ha
OCHOBAaHUM WX TIOJIOKCHHUS B
[Tepunoanueckoit CUCTEME
anementoB JI.MI. MeHnneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€HBI —
MPOCThIE BEIIECTBA. AJLTIOTPOIHS.
Ctpoenue MOJEKYJ aIOTPOIHBIX
MomuUKaAIMi W WX CBOWCTBA.
[Tonyyenune u IIPUMEHEHHE
KHUCJIOpOJia U Cepbl. XalIbKOI'€HBI B
MPUPO/IE, UX OMOJIOTUYECKAs POJIb.
JuemenTbl VA-rpynnsl. OOmias
XapaKTEPUCTHKA DIIEMEHTOB JTOU
Tpynmel  Ha  OCHOBAaHMHM  HX
nojoxkenus B llepuoamueckoi
CHUCTEME 3JIEMEHTOB J.N.
MenpeneeBa M CTPOCHHUS aTOMOB.
CtpoeHue MOJEKyIbl a30Ta U

ATIOTPOITHBIX Mo UKaIui
dochopa, wux ¢u3MUECKHEe U
XUMUYECKHE CBOWCTBA.
Bonopoansie COCIMHEHUS

371eMeHTOB VA-Tpynibl.
Koncyabranusil5.I'asiorensi.

d-DeMeHTHL.

OcobeHHoCcTH CTpOeHHs aToMOB d-
3JIEMEHTOB (1IB-VIIB-rpymnmn).
Menb, UWHK, XpOM,  XKele3o0,
MapraHell Kak IpOCThIE BEIIECTBA,
ux (Qu3nuecKue W XUMHUYECKUE
cBoiictBa.  HaxoxkmeHwe  3THX
METaJIOB B PUPOJIC, ux
MOJIy4YeHUE u 3HauEHUE.
Coenunenus d-snemeHTOB c
Pa3InYHBIMU CTETICHSIMU
OKHUCJIEHHS. XapakKTep OKCHUIOB U
TUAPOKCUAOB DJTUX DIIEMEHTOB B

3aBUCHMOCTH oT CTENEHU
OKHCIIEHUs MEeTaJla.

CamocrosiTeJibHAS pabora.
[ToaroroButh JOKJIaI:
«Haxoxnenue MeIY, IHMHKA,

Xpoma, KEJec3a, Mapradia B

JIP9
OK1
OK2
OK7




IpUPOJE, HMX  IIOJIy4EHHE U
3HAYCHUED.

Tema 2.9XuMue B JKU3HHU
ooIIecTBAa

XuMHA B JKM3HHU 001IeCTBA

Xumus U MPOU3BOJICTBO.
XuMudeckas MMPOMBIIJICHHOCTL H
XUMHUYCCKHUE TCXHOJIOTHUH. CI)IpI)e

1S XUMHYECKOH
IIPOMBIIUIEHHOCTH. Bona B
XMUMHYECKOH  IPOMBIIIIEHHOCTH.
OHeprus TUIs XUMHUYECKOTO
IIPOU3BOJCTBA. Hayunsie
TIPUHITATIBL XUMHUYECKOTO
IIPOU3BO/ICTBA. 3amura
OKpYXarIllelW Cpeapl M OXpaHa
TpyAa pu XUMHYECKOM
npou3BoAcTBe. (OCHOBHBIE CTaJuU
XUMHYECKOTO MIPOU3BO/ICTBA.

CpaBHEHHE TTPOM3BOJCTBA aMMHAaKa
M METaHoJIa.

XuMusl B CeJbCKOM XO03sliicTBe.
XUMH3aIUA CEILCKOro X03IHUCTBa U
ee HampaBieHus. Pactenus u moysa,

MMOYBECHHBIN TIOTJIOIIAFOIIIM I
KOMIUIEKC.  YoOpeHus W HX
KJ1accu(UKaIus. XuMHYecKue
cpencTBa 3aIIHUTHI pacTeHui.
OTpunarenbHbIC MOCJIEACTBUA
MPUMEHEHHUSI TIECTUIUI0B U OopbOa
c HUMH. XumMuzanus
JKMBOTHOBO/ICTBA.

XHMHAI U DKOJOTrUsl. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpebl.

Oxpana ruapochepbl oT
XUMHYECKOTO 3arpsisHeHus. OxpaHa
MIOYBBI oT XUMHYECKOTO

3arpsasHeHus. OxpaHa aTrMmocdepsl
OT  XMMHYECKOTO  3arpsi3HEHUS.
Oxpana ¢aopsl u ¢dayHel OT

XUMHUYCCKOTI'O 3arpsI3HCHHA.
buotexnonorus n I'CHHas
HWHKCHCPUS.

XuMHSI M TIOBCeHEBHASl KU3Hb
yejoBeka. JlomamHss — anreka.
Motomrie ¥ YUCTAIIME CPENICTBA.
CpenctBa 0opbObI C  OBITOBBIMU
HacekoMbIMU. CpencTBa JUYHOU
TUTHEHBl U KOCMETHKH. XUMHS U
nuna.  MapkupoBka  yIaKoBKa

JIP9
OK1
OK2
OK7




MUIIEBBIX Hu TMTHEHUYECKUX
IPOJYKTOB M YMEHHUE HX YHUTaTh.
DKonorug SKWIHMIA. XUMUS U
ICHCTHKA YeJIOBEKa.
CamocrosiTesibHas padora.

Oxpana ¢uopsl u hayHbI OT 1
XHUMHYECKOTO 3arpsi3HECHUS
2 | IlpakTuyeckas pa6ora.Ne24 2 JIP7 JIP12
OcHOBBI IMIIEBO XUMHHU OK1
OK2
3 | IlpakTH4eckas padora.Ne25 2 JIP7 JIP12
HccaeqoBanne  KOCMETHYECKHX OKl1
cpeacrs OK2
175 OK7

Bcero:

gac

3. — TMPOAYKTHBHBIN (TUTAHMPOBAHWE W CAMOCTOSITENIFHOE BBIMOJIHEHUE AEATEIBHOCTH, PEUICHHE
poOJIeMHBIX 3a]1a4

3. YCJIOBUA PEAJIMBALIMA YUEBHOI'O IIPEIMETA

3.1. TpeOoBaHUS K MUHMMAJIbHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY
o0ecre4eHHn 10

Peanuzanus yuebHoro npeamera TpedyeT HaTu4us yueOHOTO KaOMHeTa.
OcBoeHue mporpaMMbl y4eOHOTO TIpeIMeTa « XUMUsD TIPEINoiaraeT Halu4nue B
npodeccruonansHO 00pa30BaTEILHON OpPraHU3aIliH, peaTu3yIonei
o0Opa3oBaTeIbHYI0 TPOrPaMMy CPEIHETO O0IIero 00pa3oBaHus B Mpe/eiaax 0CBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, ydeOHOTO KabWHETa, B
KOTOPOM MMEETCS BO3MOXKHOCTh 00€CIIEYUTh CBOOOIHBIN TOCTYN B ceTh MIHTEpHET
BO BpeMs yueOHOTO 3aHATHS U B MIEPUOJI BHE YICOHON JEATEIHPHOCTA 00yUJaIONTUXCS.
[Tomenienne kabMHETA TOJDKHO YIOBICTBOPITH TPEOOBAHUSM CaHUTAPHO-
AMUIEMHUOJIOTUUECKUX
npaBuil 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAILIEHO TUIIOBBIM
000py/I0BaHUEM, YKA3aHHBIM B HACTOSAIINX TPEOOBAHUAX, B TOM YUCIIE




CHeUaIN3UPOBAHHON yUeOHON MeOeNbio U CpeICTBAMH 00yUYEeHUsl, JOCTaTOUHBIMU
JUTSL BBITIOJIHEHUSI TPEOOBaHUM K YPOBHIO TOATOTOBKHU 00yYaIOIIUXCH.

B xabuHeTre 10KHO OBITH MYJIBbTUMEIUHHOE 000pYA0BaHUE, TIOCPEACTBOM
KOTOpOTO
YY4aCTHUKH 00pa30BaTeIbHOTO MPoIlecca MOTYT MPOCMATPUBAThH BU3YaAJIbHYIO
nH(popMaIuio, co3/1aBaTh MPE3CHTAIINH, BUIEOMATEPUAIIbI, UHBIC TOKYMEHTHI.

B coctaB yueOHO-METOAMYECKOTO U MaTEPUAIBHO-TEXHHUUECKOTO 00eCTIeYeHuUs
MporpaMmMbl Y4EOHOU TUCIUTUIMHBI « X UMUSD BXOJSIT:
* MHOTO()YHKITMOHATBHBIN KOMILUIEKC IIpenoaaBaTes;
* HaTJIsAIHBIE TTOCOOUS (KOMILJIEKThl YYEOHBIX TAaOJIHII, TUIAKATOB, TOPTPETOB
BBIJAIONIUXCS YUEHBIX, TUHAMUYECKUE MOCOOHS, WILTIOCTPUPYIOLTE OUOTOTHYECKHE
MIPOIIECCHI, MOJICTTH, MYJISDKM M MUKPOIIpenapaThl OMOJIOTHUECKUX OOBEKTOB U AP.);
* “HGOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBBIE TTOCOOUS;
* KOMIUIEKT TEXHUYECKON JOKYMEHTAIlUM, B TOM YHKCJI€ MacropTa Ha CpeICcTBa
00y4eHUs, THCTPYKIIUH TI0 UX UCTIOJb30BAHUIO U TEXHUKE 0€30TaCHOCTH;
* OubnMoTeyHbINH POHS.
B OoubnuoTteunsiii GoHA BXOIAT YYCOHUKH, YIEOHO-METOMIECKUE KOMIUIICKTHI
(VMK),
o0ecrieurBaroIne OCBOCHUE yUeOHOT0 npeaMeTa «XUMUs», PEKOMEHI0BaHHBIC WIIH
JIOTIYIIEHHBIE JJIs1 UCTIONIb30BaHUS B TPO(ecCHOHaIbHBIX 00pa30BaTeNbHbIX
opranuzanusax, peanusyromux [MIICC3 na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus.

bubnuoreunsiit oHI MOXKET OBITH TOMOJHEH SHIIUKIIONEAUSIMU, CIIPABOYHUKAMH,
CJIOBAPSIMHM, HAYYHOU Y HAYYHO-TIOMYJISIPHOU JIMTEPATYPOU U APYTOU JTUTEPATYPOH.

B nporiecce ocBoeHus mporpaMmbl y4eOHOTO MpeAMeTa « XUMHUS CTYIEHThI
JOJIKHBI UMETh BO3MOKHOCThH JIOCTYIIA K AJIEKTPOHHBIM y4eOHBIM MaTepuajam 1o
OMOJIOTMHY, UMEIOIIUMCS B CBOOOJHOM JOCTYyIE B cucteMe HTEepHET (371€KTPOHHBIM
KHHUIaM, IPAaKTUKyMaMm, TECTaM U JIp.).

3.2. UudopmanuonHoe odecriedyeHne 00ydeHusl.

4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOI'O ITPEIMETA

KoHTposib W oOHeHKAa pe3ylbTaTOB OCBOCHHUS yd4eOHOTOO mMpeaMera
OCYILECTBIIAETCS MPENOAABATEIEM B IPOLECCE OCBOCHUS MaTE€pUANIA: OMPOCH B
YCTHOW W MHCHMEHHOW (hopMe, MPOMEKYTOUYHOE TECTUPOBAHHUE, CAMOCTOSITEIIbHAS
paboTa CTYJEHTOB.
Ilepeuenbr  pexoMeHayeMbIX  y4eOHbIX  u3aaHuil, HMHTepHeT-pecypcos,
JAOIOJHUTEIbHOM JIUTEPATYPHI

OcCHOBHBIE HCTOYHHUKH:
Jlns oOyyaromuxcs

Pymzutuc @.I' ®enpaman Xumus 10k [Ipocsemenne 2016
Pymsutuc @.I' ®enbaman Xumus 1 1xa [Ipoceemenue 2016



labpuensn O.C., OctpoymoB W.I'. Xumwus: y4eOHUK sl CTYACHTOB
npodeCCUOHANIbHBIX 00pa30BaTEIbHBIX OpraHM3alldii, OCBaUBAIOUIUX MPOodeccuu u
cnenmansHOCcTH CIIO. — M., 2017

INa6puensa O.C., OctpoymoB W.I'. Xumus nis npodeccuit u cnenuanbHOCTEH
€CTEeCTBEHHO-HAYYHOT0 Npodwisi: y4eOHUK IS CTYJIEHTOB MpPodecCHOHaTbHBIX
oOpa3oBaTelbHBIX Opranu3aluii, ocBauBaromux npodeccuu u cnenuanbHoctu CIIO.
- M., 2017

la6puensn O.C. u gp. Xumus. [lpaktukym: yde6. mocodbue s CTyJACHTOB
npodeccuoHaIbHbIX 00pa30BaTEeNIbHBIX OpPraHU3alM, OCBaMBAIOIIUX Mpodeccuu U
cneruanbHocTu CIIO. —M., 2017

I"abpuensn O.C.u np. Xumusi: nocodue it noaroroBku k EI'D: yue6.mocobue
JUISL CTYJIEHTOB PO eCCHOHANBHBIX 00pa30BaTeNbHbIX OpPraHu3alfii, OCBauBAIOIINX
npodeccun u cneunansHocty CI1O0. — M., 2017

INabpuenssa O.C., JlpicoBa I'.I'. Xumwus. TecTel, 3agaun U YHOpaKHEHUS:
y4e0.1mocodue sl CTyASHTOB NMPOodeCCHOHAIBHBIX 00Pa30BaTEIIbHBIX OpPTaHU3aIINM,
ocBauBaromux npodeccuu u cneruanbHoctu CI10. — M., 2017

Epoxun KO.M., KoBasiera N.b. Xumusa mis npodeccuilt U crneruaibHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAY4YHOro Mpoduiei: y4yeOHUK MJisi CTYICHTOB
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpPraHU3alMid, OCBAWBAIOIINX MPOPECCUU U
cnenmanbHocTu CI1O.— M., 2017

Jlna npenooasameneil

O6 obpazoBanun B Poccumiickoit ®Depepamuu: demep. 3aKoH OT

29.12. 2012 Ne 273-®3 (B pen. Penepanbubix 3ak0HOB OT 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®D3, 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, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMM DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. ot
03.07.2016, ¢ u3m. ot 19.12.2016.
[Tpuka3 MunucrepctBa o6pazoanusi u Hayku PO ot 31 nekabps 2015 . N 1578 "O
BHECEHWH W3MEHEHUW B (eaepalibHbIi TOCYJapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHJApT  CpemHero  o0mero  oOpa3oBaHUs,  YTBEPKIACHHBIA  MPUKA30M
MunuctepctBa obpa3zoBanus U Hayku Poccuiickoir @enepanuu ot 17 mas 2012 r.
N413

IIpumepHast ocHOBHasi oOpa3oBaTelibHasi MIporpaMMa CpeIHEro O0OIIero
oOpa3zoBaHus, oj00peHHas penieHueM (GeaepaIbHOr0 Y4eOHO-METOANIECKOTO
oOBeuHEHUs 10 001IeMy 00pa3oBanuio (TpoTokoJI OT 28 uroHs 2016 r. Ne 2/16-3).

CnagxoB u nap. Xumusi aig npodeccuii U crenuaibHOCTeH TEXHHUYECKOTO
npoduiist (3MeKTpoHHOE MpuiIokeHue). — M.,2017

HNuTepHeT-pecypchl
1.JIaGopaTopHbIil TpakTUKyM. XHUMHUS IPOLIECCOB ropeHust. Yuebnoe nocodue2019
Kynpuna 1O.B.

2.www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI ropb»).



3.www.hemi.wallst.ru (OGpa3zoBaTenbHbIN CAUT JJIs1 IIKOJIHLHUKOB
«XumMus).
4. www.alhimikov.net (ObpazoBaTenbHbBIN caiT TUTSt IIKOJIbHU



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM

JTUCHUATIIUHBI

KoHTpoJib 1 OLleHKa pe3y/ibTAaTOB 0CBOCHUSA Y4eOHOM JUCIHMIVINHbBI

OCyLIeCTB/IsIeTCH MpenojaBare/ieM B IIpoLecce OCBOCHNA MaTepuaJia: ONpochl B
YCTHOM M MUCBMEHHOM (popMe, MIPOMEKYTOYHOE TECTUPOBAaHME,

caMoCToOoATEC/IbHAA paﬁoTa CTYAECHTOB.

OcHoBHBIE
DopMbI U
PesyabTaTsl nmoxkasarejm
(ocBOCHHBIE 00IIMEe KOMIIETEHIIUN) pe3yJibTaToB METOAbT
NMOATOTOBKH KOHTPOJIH
Ha3BaHUE BEIIECTB MO | YCTHHIC
TPUBUAIIBHOU U OMPOCHI,
Ymenns: MEKTyHAPOIHOM TECTUPOBAHU
HOMEHKJIATYPhI e,
KOHTPOJIbHAS
Ha3bl6amb V3YHCHHBIC BELIECTBA IO pabora,
«TPUBHATBHON» WIH MEXAYHAPOIHOMN mubdepeni
HOMEHKJIaTypE; POBAHHBIA
3a4er
onpeoenamp. BAICHTHOCTb U CTErneHp | OTPCACICHNE
OKHCJICHHUS XHMHUYECKHUX DJIEMEHTOB, | BAJICHTHOCTH,
THTI XUMHUYECKOU CBSI3U B | CTCIICHEH OKHMCIICHHS
COCMHEHUSAX, 3apsiJ HOHa, Xapakrep | XUMHYCCKHX
Cpebl B BOJTHBIX pactBopax | JICMCHTOB.
HEOPraHUYECKUX coenuueHuii, | OnpeencHue
OKHCIIUTEIIb u BOCCTAHOBHTEIIB, | XaPaKTepa CPE/Ibl B
MPUHAJJIC)KHOCTD BEIIIECTB K | BOAHBIX PaCTBOpaXx,

pa3JWYHBIM  KJIACCAM  OPTraHUYECKHUX
COCJIMHCHMI;

OKHUCJIUTEJIEN U
BOCCTAHOBUTEIEU

xXapakmepu3oeams:. SJIEMEHTbl MaJIbIX
NepUoOAOB IO MX TMOJIOKEHHUIO B
MIEPUOIUYECKOMN crucTeMe
JI.I.MeHnneneeBa; o0nue XUMHUYCCKUE
CBOMCTBAa  METAJIOB,  HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTraHWYECKHX U
OpPraHUYECKUX COCAUHEHHM; CTPOCHHUE
U XUMHYECKHE CBOMCTBA HW3YYEHHBIX
OPraHUYE€CKUX COCIMHECHUN;

M3y4YEHHUE CBOMCTB
METAaJIJIOB U
HEMETAJLJIOB,
OCHOBHBIX CBOMCTB
OpPraHUYECKUX
HEOPTraHUYECKUX
COCJIMHEHU I




npoeoouma CaMOCTOSITEIbHBIN
MOMCK XUMHYECKONW HH(pOpMAIuu ¢
HCII0JIb30BaHUEM Pa3IMYHbBIX
UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITHIOTEPHBIX 0a3
JTaHHBIX, pecypcoB  HHTepHeTa);
HCII0JIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUU  JiJI1  OOpaboTKU W
nepeaayr XuMHUIEeCKON uHGOpMaIuu
U €€ MPEICTABJICHUS B PA3IUYHBIX
dopmax

UCIIOJIb30BaHHE
uH(}OPMAaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

B MIpodecCuoHaIbHON
NeSATEeIbHOCTH.

6bINOJIHAMDb Xumuueckuu
IKcnepumernm 110 PpPaACIIO3HABAHUIO
BaYKHEHMIIINX HCOPTaHUYICCKUX )41
OpPraHNYCCKHX BCUICCTB,

PacCIio3HaBaHUC
OPraHUYCCKUX U
HCOPTaHUYCCKUX
BCHICCTB.

3HaHuA:
BAICHEU U XUMUYECKUEe NOHAMUSL

M3y4YeHUE
BAKHEUIIINX
XUMHUYECKUX TTOHATHI

OCHOBHbIE 3AKOHbI XUMUL: COXPAHEHUS
MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOINYECKHUIN 3aKOH;

HN3yUCHHNC OCHOBHBIX
3aKOHOB XUMHUHU

OCHOGHble MeopuY XUMUY: XAMUYECKON
CBSI3H, DJIEKTPOIUTAYECKON
JVCCOLIMALIAN, CTPOCHUSI OPraHUYECKHUX

OIPEJICIICHUE TUTIA
XUMHYECKOU CBI3U U
YCJIOBUHM CMEIICHUS

CoeﬂHHeHHﬁ; XUMHNYCCKOI'O
PaBHOBECHA

sajicHeuwue seuiecmea U | U3y4CHHUEC

mamepuaiobl IIPUMCHCHUA
BCIIICCTB U

MaTEPHAIIOB




Penensus
Ha pabouyto nporpammy aucuumiinabl OYIL10 Xumus cnenuansHocTr 36.02.02
300TEXHUSA
Astop: penogasarenb OI'AIIOY «KopodaHCKuii ceTbCKOX035HCTBEHHBIN
TEXHUKYM» AnenHunkoBa A.l.
PaGouas nporpamma aucuurmuinasl OVYIL10 Xumusa paspaboTaHa Ha OCHOBE
denepanabHOro 00pa3zoBaTENBHOTO CTaHIAPTa CPEIHETO MPOPECCUOHATIBHOTO
oOpa3zoBaHus U yueOHOro riana cnenuaibHoctd 36.02.02 3ooTexHus

B pe3ynbTaTte ocBOEHUS JUCHUIUIMHBI, 00yYarouuiics JokKeH 001anaTh
npeaycmotpeHHbiMu @I'OC no cnenmanbHocTH 36.02.02  300TEXHUS] YMEHUSIMHU
Y 3HAHUSAMH, KOTOPbIE HU3JI0KEHBI B LESAX U 3a7a4ax y4eOHOU TUCHIUTUIHBIL.
Pabouas nporpamMmma JUCHUIUIMHBI COJIEPIKHT:

-acrnopT pabouyei mporpamMmmel;

-CTPYKTYpPY U cojiepkaHue paboyeil mporpaMmai:
-YCJIOBUS peau3aluy MporpaMmbl;

-KOHTPOJIb U OLEHKY PE3yJbTaTOB OCBOCHUS JUCLUILIUHBL

B nmacnopre ykazana o01acTh IpUMEHEHHS TPOrPAMMbI, MECTO TUCIIUILTAHBI
B CTPYKTYpE OCHOBHOM NpodeccroHaIbHOM 00pa30BaTENbHON MPOTrPaMMBI, LIETTU U
3a/layu y4eOHOU TUCHUTUIUHBI, TPeOOBaHUS K pe3yJbTaTaM OCBOCHUS
JTUCIUIUIMHBI, YKa3aHO PEKOMEHIYEMO€E KOJIMYECTBO YaCOB Ha OCHOBE yueOHO
JVCUUTITAHBI

B ctpykType u conepxkaHuu padoueii mporpaMMbl yKazaHbl HAUMEHOBAHUS
paszesoB TeM, CoiepKaHue yueOHOro MaTepuarna, JabopaTtopHble U MPAKTUIECKUE
paboThI, caMOCTOSITENbHASI pab0Ta 00yUYaIOIIKUXCsl, KOJIMYECTBO YaCOB U YPOBEHb
OCBOEHUSI.

B paznene: YcnoBus peanu3anuu mporpaMMbl yueOHON UCITATIIIAHBI
IpUBEICHBI TPEOOBAHUS K MAaTEPUATbHO-TEXHUYECKOMY U HHPOPMAIIMOHHOMY
obecrieueHUI0 00yUCHHMS, YKa3aH NEPEUCHh PEKOMEHIYEMbIX YUeOHBIX H3JaHUMH,
HNuTepHeT-pecypcoB, TOMOJIHUTEIBHON TUTEPATYPHI.

Penensenr
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