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IIporpamma pa3zpaGoTaHa Ha OCHOBe:

1)  ®enepanbubiii 3akoH ot 29.12.2012 N 273-®3 «O06 obpa3zoBaHHH B
Poccuiickoit @eaeparun» (penakus ot 30.04.2021)

2)  mnpukaza MwunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «O06
yTBEpKJIEHUU (erepanbHOro TroCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero (moyiHOro) obmiero oopaszoBanus» (pegakius ot 11.12.2020)

3) pekomeHaanuii MuHoOpHayku Poccum 1o opraHuzaiuu MHOJydeHUs
cpenHero obuiero o0Opa3oBaHus B Mpejeaax OCBOCHUS 00pa30BaTeIbHBIX MPOrpamMm
cpenHero mpodeccruoHambHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOrO  OOIIEro
oOpa3zoBaHus C  ydeToM  TpeOoBaHUM  (enepaibHbIX  TOCYJAPCTBEHHBIX
oOpa3oBaTelbHBIX CTaHAAPTOB U TMOJy4aeMoll mnpodeccud WM CHelUalbHOCTU
cpeaHero npodeccuoHaibHOr0 oOpazoBanus (muckMo MunoO6pHayku Poccuu ot 17
mapra 2015 roga Ne 06-259).

4) [IpumepHOil OCHOBHOW 00pa30BaTEIbHON MPOrPaMMBbI  CPEIHETO
obmero o6paszoBanus, [Ipukazom Muno6pnayku Poccun «O BHECEHUM M3MEHEHUN B
denepanabHbI  TOCYAAPCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEIHEro OOIIero
oOpa3zoBanusi, yTtBepxkaeHHbIA [Ipukazom MunuctepcTBa 00pa3oBaHMSs U HAYKH
Poccuiickoit ®enepaunn ot 17 mas 2012 r. Ne 413» ot 29 utonsa 2017 r. Ne 613; Ha
ocHoBanuu IIucekma MunoOpuaykun Poccun ot 20 utons 2017 r. Ne TC-194/08; c
yuetoM TpeboBanuit D®I'OC cpennero obmiero o0Opa3oBaHuUs, MPEABIBISIEMBIX K
CTPYKTYpE, COIEPKaHUIO U pe3yJIbTaTaM OCBOEHHSI Y4€OHOT 0 MpeiMeTa « X UMUsI».

5)  ®expepaibHOrO TOCYAaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa (Jajee
— ®I'OC) mo cnenualbHOCTU (CHEIUANTBHOCTAM) CPEAHEro MpodhecCHOHATBLHOTO
obpazopanus (ganee - CI1O) 35.02.06 TexHoysOTHsS MPOU3BOJACTBA U MEPEPaOOTKH
CEJIbCKOXO3AMCTBEHHOM MPOTYKIIHUH.
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1. 1 MACHOPT PABOYEH ITPOI'PAMMBI YYEBHOI'O ITIPEJMETA
XUMUsA



1.1. Ob6sacTb NpUMEHEHUs IPOrPaMMbI

[Iporpamma o011e00pa3oBaTebHOrO0  y4eOHOro mpeamera «XuMUs»
npeaHa3HadeHa O W3YYeHUs XUMHH B Mpo(ecCHOHANBHBIX 00pa3oBaTEeNbHBIX
opranmzamusax ~ CIIO, peanmusyronmx o0pa3oBaTeIbHYI0 TPOrpaMMy CpPEIHEro
oOmero oOpa3oBaHus B Ipelelax OCBOCHHS OCHOBHOM mNpodeccuoHalbHOU
obOpazoBatenbHOI nporpammbl CIIO Ha 6a3ze 0OCHOBHOTO 0OO0IIero o0pa3oBaHuUs MPHU
MOJATOTOBKE CHEIUAJIMCTOB CpEAHEro 3BeHa 1Mo crnenuaibHoctd  35.02.06
TexHos0rus NPpoNU3BOACTBA U NMEPEPAOOTKH CeIbCKOX03SIIICTBEHHOI MPOIYKIINHU

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

VYueOHbIil ipeaMeT «XUMHUS» SBISETCS y4eOHBIM MPEIMETOM I10 BHIOOPY U3
oOsi3atenbHOM mpenMmeTHo obnactu «EctectBennbsie Hayku» DOI'OC  cpemnero
oO1rero oOpazoBaHusI.

B yue6nbix mnanax IMIICC3 mecto yueOHOTO TipeameTa « XUMHUs» B COCTaBe 00X
00111e00pa30BaTeIbHBIX YUCOHBIX TPEAMETOB, 0053aTEIIBHBIX JJIsl OCBOCHUS BHE
3aBUCUMOCTH OT poduisi mpodeccuoHanbHOro 00pa3oBaHus, MOTy4aeMoi
npodeccuu UM CenualbHOCTH.

1.3. lern m 3amauyum y4uyeOHOro mnpeaMera - TpPeOOBaAHUA K pe3yibTaTam
OCBOEHHS Y4e0HOr0 nmpeamMeTa:
OcBoenue cosiepkaHusi yueOHOro npeamera «XuMHs» 00eCeUrBaeT JOCTUKEHUE
CTYJIEHTaMU CJIEIYIOLIUX Pe3yIbTaTOB:
JIMYHOCTHBIX °
- c()OpMUPOBAHHOCTH YYBCTBA TOPJOCTH U YBAXKCHUS K UCTOPUH U
JOCTKEHUSIM OTEUECTBEHHOW HAYKU;
- IPEACTABJICHUS O IIEJIOCTHON €CTECTBEHHOHAYYHOUN KapTHHE MHPA;
- IOHUMAHUE B3aMMOCBSI3M U B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK, UX
BIIMSHUS HA OKPYKAIOLLYIO CPEy, IKOHOMUYECKYIO, TEXHOJIOTHUECKYIO,
COIMAIIBHYIO U ATHYECKYIO C(hephl IeATeTLHOCTH YEJIOBEKa;
- CITIOCOOHOCTH MCTIOB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHE
MHupa B 00pa3oBaTeIbHOU U MPOPECCUOHATIBHOM S TEIIbHOCTH;
- BO3MOXKHOCTH HH(POPMAIIMOHHOM Cpe/Ibl I71si 00ecTieueHus MPOTyKTUBHOTO
caM0o00pa3oBaHus;
BIIAJICHUE KYJIbTYPOU MBIIICHHUS, CIIOCOOHOCTH K 0000IICHHIO, aHAIH3Y,
BOCTIPHSITHIO WH(GOpMAIMK B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIEITH U
BBIOOPY TTyTEH €€ JOCTHKEHUS B MpodecCuoHaNbHOM cdepe;
- CITIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH NIEATEITLHOCTH COBPEMEHHBIMU
MPUHIUIIAME TOJIEPAHTHOCTH, UAJIOTA U COTPYIHUIECTBA;
- TOTOBHOCTH K B3aUMOJICUCTBHUIO C KOJUIETaMH, pa00OTe B KOJIJIEKTHUBE;
- TOTOBHOCTH UCIIOJIb30BaTh OCHOBHBIE METObI 3aIIUThI OT BO3MOKHBIX
MOCJIEACTBUN aBapuii, KaTacCTPO(, CTUXUHUHBIX O€ICTBUM;



- 00J1ajlaHne HaBbIKaMH 0€301acHOl paboThl BO BpEMs IPOEKTHO-
HCCIIEIOBATEIBCKON U DKCIIEPUMEHTAIBHON NIESTENBHOCTH, NPHU HCIOJIb30BaHUN
1abopaTopHOro 00OpYAOBAHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPUOOPETEHHBIE 3HAHMS M YMEHHUS B IPAKTHUECKOU
JEeSTENbHOCTU U TOBCEAHEBHOM JKU3HU AJI COONIIOICHHS Mep NPOUITAKTUKH
OTpaBJI€HUH, BUPYCHBIX U JPYrUX 3a00JI€BaHUMN, CTPECCOB, BPEAHBIX IPUBBIYEK
(KypeHus, aJKorojan3Ma, HApKOMaHUM );

- IPaBWJI NTOBEAECHUS B IPUPOJAHON CpPELIE;

- TOTOBHOCTh K OKa3aHUIO TMEPBOM MOMOIIM MPU TPaBMax, MPOCTYAHBIX H
JPYTuX 3a00JIeBaHUAX, OTPABICHUAX MUILEBBIMHU IPOIYKTaAMU;

MeTanpeaMeTHBIX ®

- OCO3HAHUE COLIMAIbHOM 3HAYMMOCTH CBOEH Mpodeccun/crnennaibHOCTH,
o0nazaHe MOTHBALMEN K OCYILIECTBICHUIO MPO(dEeCCUOHATBHON EATEIbHOCTH;

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

- CJIOKHBIX W TIPOTHBOPCUUBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISIZIOB, WUJIEH, TEOpHUH, KOHIEMIMI, B Xo[e padOThl C Pa3IMYHBIMU
UCTOYHUKaMH MH(GOPMAIIUH;

- CIIOCOOHOCTh OPTaHU30BBIBATH COTPYJHUYECTBO €IMHOMBIILICHHUKOB, B TOM
YHClie C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

- CIOCOOHOCTh TOHUMATh MPUHIUIIBI YCTOWYMBOCTH W TPOTYKTUBHOCTH >KUBOMU
OPUPOJIBI, TyTHU €€ U3MEHEHUS 0] BIUSHUEM aHTPOTIOT€HHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIM3y TJIOOANbHBIX 3KOJOTUYECKUX MPOOieM,
BOIIPOCOB COCTOSIHUSI OKPY’KaroUIed CpeAbl U PalMOHAJIBbHOTO HCIOJIb30BaHUS
IPUPOJHBIX PECYPCOB;

- yMeHUE 00OCHOBBIBaTh MECTO U POJIb €CTECTBEHHO-HAYYHBIX 3HAHUU B
MPAKTUYECKOMN JEITEIbHOCTH JIFOJIEH, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTHM;
OTIPEJIEIISITh KUBBIE OOBEKTHI B IPUPO/IE; TPOBOAUTH HAOIIOICHUS 32 IKOCUCTEMaMH
C LEJbIO0 UX ONUCAHUSI U BBISIBJICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX
W3MEHCHMI;

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

- CIOCOOHOCTh K CaMOCTOSTEIbHOMY IPOBEJICHUIO HCCIIEIOBAHUN, MOCTAHOBKE
€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 TPAaMOTHOCTH JIJISl PEIICHUS MPAKTUYECKHUX 3a/1a4;

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

- YBEPEHHOE TMOJb30BAHUE HAYYHOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;



- BJIJICHUE OCHOBHBIMM METOJIAMHU HAyYHOI'O MO3HAHUS, UCMIOJIb3YEeMbIMH MPHU
UCCIIEIOBAHUSIX )KUBBIX 00OBEKTOB U SKOCUCTEM: OMTUCAHUEM, U3MEPEHUEM,
MpOBEJCHUEM HAOIIOICHUH;
- BBISIBJICHUE U OIICHKAa aHTPOMOTCHHBIX U3MEHEHUM B IPUPOJIE;

- cpOPMHUPOBAHHOCTH YMEHUN OOBICHATH PE3YJbTaThl IKCIEPUMEHTOB, PEIIaTh

QJICMCHTApPHbBIC 3a/1a4u;

- c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOLIEHUIO K HAYYHOM
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
NPUMEHHUTEIIBHO K
pa3IMIHBIM
KOHTEKCTaM;

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

OK.07
CopelicTBOBaTh
COXpaHEHHIO
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;
OTIPEIEIIATh 3TAIBI 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
noJiygaeMyro nH(popMaIuio;
BBLIEJISATH HanOoiee
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 2

TpaXKIaHCKYIO IMO3UIUI0, KaK AKTUBHOT'O U
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O 06H.[CCTBa,
OCO3HAIICTO CBOU KOHCTUTYIUMOHHBIC IIpaBa U
06$I3aHHOCTI/I, YBAXKAKOIICTO 3aKOH U ITPABOIIOPAA0K,
06J1a11a10mer0 9yYBCTBOM COOCTBEHHOTO JOCTOHMHCTBA,
OCO3HAHHO IMPUHUMAIOMICTO TPAAUITNOHHBIC
HallMOHAJIBHBIC 1 O6IIICLI€JIOBC‘I€CKI/IC IF'YMaHUCTUYCCKUC U
ACMOKPATHYICCKUC IICHHOCTH,

JIP 4

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM
IIPAKTUKHU, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, a TAKXKe
paznuYHBIX (GOPM OOIIIECTBEHHOTO CO3HAHUSI, OCO3HAHUE
CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

JP 5

c(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHUS U
CaMOBOCIIUTAHHS B COOTBETCTBHH C O0II€UET0BEYSCKUMHU
IIEHHOCTSIMH M HicalaMH TPaKIaHCKOTO OOIIIeCTBa;
TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIIBHOM,
TBOPYECKON U OTBETCTBEHHOM JEATEIBHO;

JIP 7

HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHMU
MJIQIIIET0 BO3pPacTa, B3POCIBIMU B 00pa30BaTeNIbHOM,
0O0IIIECTBEHHO TOJE3HOM, yueOHO-HCCIEI0BATENBCKOM,
IIPOEKTHOM U JPYTUX BUJAX AEATEIbHOCTH;

JIP 9

TOTOBHOCThH U CITOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCIIE
caM0ooOpa30oBaHWIO, Ha TMPOTHKEHWH BCEH  KHU3HU;
CO3HATEJIPHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pPa30BaHUIO
KaK  yCIIOBUIO  YCHENIHOW  mpodeCCHOHATBHOU U
OOIIIECTBEHHOM ACITEIIHHOCTH,

JIP 12

OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K
¢u3HUeCKOMy U TICHXOJOTHYECKOMY 3JI0POBBIO, Kak
COOCTBEHHOMY, TaK W JIPYTUX JIOJCH, YMEHUE OKa3bIBaTh
MIEPBYIO MTOMOIIIB;

JIP 13

OCO3HAHHBIN BBIOOp OyAyiei npodeccuu u
BO3MOKHOCTEH peanu3aluu COOCTBEHHbBIX KU3HEHHBIX
IJIAHOB; OTHOIIIEHUE K MPO(EeCCUOHAIBHOM eI TebHOCTH,




KaK BO3MOXXHOCTH Y4acTHS B PEIICHUU JIMYHBIX,
00IIEeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATLHBIX
npoOemM;

JIP 14 c(hopMUPOBAHHOCTH 3KOJOTHYECKOrO MBILIIEHUS,
MOHUMAaHUA BIIUSHUA COLMAIBHO-D)KOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOAHOW U COLUUAIBHOU
Cpensl;

1.4. OGocHOBaHME IPUMEHECHHSI TEXHOJIOTHI TUCTAHIIMOHHOTO ¥ 3JICKTPOHHOTO
o0ydeHus JJIsl ONPEACTICHHBIX AJIEMEHTOB COJIepKaHusl 0011e00pa3oBaTEIbHBIX
JTUCITUTUTAH

B nponecce nmpernoaaBaHusAa OVII BO3MOKHO HCIIOJIB30BaHUE CICOAyromunx

UH(GOPMAIIMOHHBIX

TEXHOJIOTUI

u¢pposbie IIpumenenue  UU@PPOBBLIX  HHCTPYMEHTOB  JIsd

HHCTPYMEHTbI NOCTHKEHUS Pe3yJibTATOB 0011e00pa30BaTe/IbHOI0
npeaMeTa

Power Point [ToaroroBka k mnpaktuyeckum 3aHsAtusaM no OIL [Ins
IIPOBEAECHUS 3aHATUNA UCTOJb3YIOTCS MPE3EHTALINN

Buneodunem [IpuMensieTcs Kak WUIFOCTPATUBHBIA MaTepuan IIpU
W3y4eHUU TeM - Ha matdopme You Tube

DneKTpOHHAs moYTa CereBoll pecypc, UCIONB3YEMBIM JUIsl KOMMYHUKAIUHU C

obyuaromumucsi. Kpome Toro, mnpuMeHseTcs I
OCYIIECTBIICHUS KOHTPOJIA y4eOHOTO npolecca
(mepemnucka: OTBEThl Ha TEKYIIME BOMPOCHI, MPOBEpPKa
JIOMAITHUX 3aJJaHU 00yJaronuxcs

Ckaiin Heob6xomumoe  KOHCYJNIbTHpPOBaHHWE IO JKEJTAHUIO
oOydaromierocss B TPENJIBEpUU CIayd IK3aMeHa II0
MPEIMETY «XUMHUSD)

[TonckoBbIi [Tomoraer opraHm3oBaTh CaMOCTOSTEIbLHYIO paboTy
Annexc/Google oOyJaromuxcs  NpA  TOATOTOBKE K  3aHATHIM,
obOecrieunBass MM JOCTyHn K HWH(OpMAIMOHHBIM BeO-
pecypcaM 1Mo u3ydaeMbIM TeMaM. Takke peKOMEHIyeTCs
B KadecTBe y4eOHON TIaTPOpPMBI «IIEPEBEPHYTOTO
oOydeHusi (IOMOJIHUTEIBHBI HMCTOYHUK WHGOPMAIIIH
JUTSL OCMBICIICHHUST W3JI0O)KCHHBIX Ha JICKIUSAX aCIEKTOB
JIUTEPATYPHOTO Pa3BUTHS O0YHAIOLIUXCS )

MobunbsHOE Hcnons3yercst  mpunokenue  WhatsApp,  kotopoe
MIPUIIOKEHHE MO3BOJISIET NO/IeP>KUBATh KOMMYHUKAIIHIO c
00y4JarolmMUMHUCSl KaK Ha 3aHATUAX (MOXHO OTIPAaBIATH
UHTEPECHBII KOHTEHT), TaKk M BHe HuX (pelarhb
BO3HUKAIOIIUE npoOJieMbl, B OCHOBHOM
OpPraHHU3aIMOHHOTO XapaKTepa)

CoumanpHas CeTh Ucnonwzyercss «BKourtakte»  umum  «Cdepym» s




‘ KOMMYHHUKAaILIMH ¢ 00y4YaroUUMuUCs

[Ipu peanu3zauus 1TaHHON IPOrPaMMbl IPUMEHSETCS FIEKTPOHHOE O0yUYEHUE U
JUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU.

1.5. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE IPOrPaMMBbI
y4eOHOro npeaMmera:

MaKcHMalbHas yueOHast Harpy3ka — 175 yacoB, B TOM 4ucIie:
o0s13aTenbHast ayAUTOpHas yueOHas Harpyska -117 yacos;
npakTudeckue 3ansaTus -50 yaca;

camocTosTenbHas paborta - S04acos.

2. CTPYKTYPA U COAEPKAHUE
YUYEBHOI'O ITPEIMETA

2.1. O6BEM yueOHOrOo mpeaAMeTa 1 BUIbI yueOHOM paboThl

Bua yyeOHoi padoThI O0bém yacoB
MakcumaJjibHasi yuyeOHasi HArpy3Ka (Bcero) 175
Oo0si3aTesqibHAsi AyAUTOPHAA Y4eOHAs HATPY3Ka 117
(Bcero)

B TOM YHUCJIE:
JICKIITMOHHBIC 3aHSTHS (YPOKHU) 67
PAKTUYCCKUE 3aHATHUS 50
BreaynuropHas camocTosiTenbHas paboTa 50
KoncyabTanuii 8
Hrorosas arrecranus B ¢gopme IK3aMeHa




2.2. TemaTnyeckuii IVIAH U COJlep:KaHMe YUeOHOM IMCUMIIIMHBI « XHMHUSD)

HanveHoBaHue pa3iesioB Conep:xanue yueOHOro MmarepuaJa, O0bem | Koawbl
U TeM J1abopaTopHbIe U MPAKTHYECKHE YacoB | KOMIIETEHIHI U
padoThl, caMocTosITe/IbHASL padoTa JHYHOCTHBIX
00yJaromuxcs pe3yJIbTaToB
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIeMEeHT
NPOrpamMmbl
175
Paznen.1 OcHoBbI Coaep:xkanue y4eOHOro MaTepuajia 8
OpPraHuvYecKoi XUuMHH 1 | Beenenue. [losiBieHne U pa3BUTHE JIP4
Temal.l IlosBenue u OpPraHU4ecKOl XHMHU KaK HaYyKH. JIP9
pa3BUTHE OPraHUYECKOMN [IpenmeTt opraHnYeCKON XUMUU.
XHUMUHU KaK HAyKH. MecTo u 3HaUE€HHE OPraHUYECKON OK1
OcCHOBHBIE TIOJIOKCHUS XHUMHUHU B CUCTEME €CTECTBEHHBIX OK2
TEOPUU XUMHYECKOTO HayK. OK7
CTPOCHHS OPTaHUYECKHIX XHUMHYECKOE CTPOCHHUE KaK
coequHenu A.M. MOPSAZIOK COCTMHEHUSI aTOMOB B
byrnepoga. MOJIEKYJIE COTJIACHO UX 2
BAJIECHTHOCTU. OCHOBHBIE
MOJIOKEHUS TEOPUH XUMUYECKOTO
CTPOEHMSI OPraHMYECKHUX
coenquuenui A.M. byrneposa.
YraepoaHblil CKEIET OPraHuYeCKOn
MOJIEKYJIbl. KpaTHOCTh XUMUYECKOM
CBSI3U. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHYECKOTO CTPOEHUS
MoJekys. M3oMepus u n3oMepsl.
[TonsaTre 0 GyHKITMOHATHHOM
rpynmne. [TpuHuunst
KJIacCU(PHUKAIIMN OPraHUYECKUX
COEIMHEHUN
CamocrosiTesibHas padora. 1
[ToaroToBUTH KOHCIIEKT:
Bo3HuKHOBEHME OPraHUYECKON
XMMHUH
2 | Ilpaktuueckass  padora  Nel. JIP14
KauecTtBennoe onpeJeeHue 2
yriaepojaa, BOIOpOJa W XJopa B OKI1
OpraHUYEeCKHUX BEUIECTBAX. OK2
CamocTosiTeabHas pagoTa. OK7
Hanucanue ctpyktypHbix hopmyin
HU30MEpPOB. 1
3 | Cucremarnueckasi MeXyHapOTHAs 1 JIP5
HOMEHKJIATypa U MPHHIUIIBI OK1
o0Opa3oBaHus Ha3BaHUI OK2




OPraHUYEeCKUX COCIUHECHUM.
CamocrosiTesbHast padora.
Ha3zBanue cTpyKTypHBIX hopMyI 11O
MEXYHApOAHOM HOMEHKIIAType.

OK7

Tema 1.2 AnkaHbl

Copep:xanue y4eOHOT0 MaTepuasa

1

Cmpoenue  monekynivl — Memaua.
l'oMonoruueckuii  psii  aJKaHOB.
I'omonormu. Howmenxkmarypa.
W3omepust  yriaepoaHoro ckenera.
3aKOHOMEPHOCTU W3MEHEHUS
¢uznyeckux cBOMCTB. XUMHUYECKUE
CBOMCTBa (Ha NpUMEpe MeTaHa U
JTaHa): peakiumn 3aMenIeHUs
(rasmoreHnpoBaHue),
JNETHAPUPOBAHUS  KaK  CIOCOOBI
MOJIYYEHUS Ba)KHEUILINX
COoeqUHEHNN B OpPraHUYECKOM
cuHTte3e. ['opeHne MeTaHa Kak OJIMH
W3 OCHOBHBIX HMCTOYHHKOB TEIja B
MIPOMBIIIJIEHHOCTH " OBITY.
Haxoxnenne B mpupone H
NpUMEHEHHE ajKaHoB. [lonamue o
YUKTIOAKAHAX. Pewenne
pacueTHbIX 3amad. HaxoxxneHue
MOJIEKYJIIPHOM hopmyIsl
OPraHMYeCcKOro BeIlecTBa IO €ro
IUVIOTHOCTU W MAacCOBBIM  JOJISIM
JJIEMEHTOB, BXOJAIIMX B  €ro
COCTaB, WIM 1O  MOPOAYKTAM
CropaHus

CamocrosiTesqibHasi padora.
[ToaroroBUTH COOOLICHHE:
«O0nacT MPUMEHEHHUSI aJIKAHOBY

JIP13
OK1
OK2
OK7

IIpakTnueckasi padboraNe2
Koncrpynposanue
1apOCTEP>KHEBBIX MOJEIIEH
MOJIEKYJl OPraHUYECKHUX BEILIECTB
CamocrosiTesibHass padora.

Pemenue pacueTHsIx 3a1a4.
Haxoxaenue mosexyisipHOit
(bOopMyITBI OPraHUYECKOTO BELIECTBA
0 €r0 IJIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WIH 10 TPOYyKTam
CrOpaHus

JIP7

OKl1
OK2
OK7

Tema 1.3. DTHiIeHOBBIE
YTIIEBOAOPOIBI.

Conepxanue yueOHOT0 MaTepuasia

1

Cmpoenue  Monexkynvl  ImMuieHa.
l'oMonornueckuid  psii aJKEHOB.
Howmenxknarypa. N3omepus
YIJIEPOJHOIO CKEJETA U IOJIOKEHUS

JIP7
OK1
OK2
OK7




KpaTHOM  CBSA3M B MOJIEKYJIE.

XumMuueckue CBOMCTBA (Ha
npumepe STUJICHA): peakuuu
PHUCOSINHECHHS (TAJIOTEHUPOBAHUE,
2uopuposanue, TUApaTaIms,
2UOPO2aNoceHUPOBaHUe) KaK Criocoo
TIOJTy4CHUS (YHKIIMOHATBHBIX
TIPOU3BOTHBIX YIJIEBOJIOPOJIOB,

ropenus. [lonuMepusanus STUIIEHA
KaK OCHOBHO€ HAaIlPaBJICHUE €ro
HUCIoNb30Banus. lloaudTuieH Kak
KPYITHOTOHHAKHBIN MPOAYKT
XUMUYECKOr0 MPOU3BOJACTBA.
[Ipumenenne ostunena. Pemenue
pacyeTHbIX 3ajgad. Pacuetsl

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

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

IIpakTuyeckas
padoraNe3.[lonyyenue sTuiIeHa U
M3YUYEHHE €TI0 CBOMCTB.
CamocrosiTesibHas padora.
Pemenue 3agau.

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

JIP14
OK1
OK2
OK7

Temal .4 AnkagueHsl.
AJKUHEBI

Conep:xxanue yueOHOT0 MaTepuajia

1

Ankanauensl U kayuyku. [Tonstue
00 ankaJreHax Kak yriieBoJ0opoaax
C ABYMsI IBOMHBIMH CBSI3SIMU.
[Tonumepu3zanus TMBUHUIIA
(6yranuena-1,3) kak cioco®
MOJIY4YEHHUS] CHHTETUYECKOTO
Kayudyka. HatypanbHblii u
CUHTETUYECKUIN KAYyYyKH.
Bynkanusanusa kayyyka. Pe3una.
[IpumeHeHne kaydyka U pe3uHbl
Anxunsl. Cmpoenue monexynvl
ayemunena. ' OMOIOTHYECKUN ALl
anknHoB. HoMeHknaTypa.
H3omepus yriiepoaHoro Ckenera u
MIOJIOKEHUS KPATHOM CBSI3U B
MOJIEKYyJle XUMUYECKUE CBOMCTBA
(Ha mpuMepe aleTHIIeHa): peakiuu
IPUCOEANHEHHUS (TaJJOTEHUPOBAHUE,
2uodpuposanue, TUpaTanus,

JIP9

OK1
OK2
OK7




2uopoeanozeHuposane) Kak crocoo
MOJIy4EHUS TIOJIMMEPOB U APYrUX
IIOJIE3HBIX ITPONYKTOB. ['openue
aleTUJIEHA KaK HCTOUYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU
JUIS CBAPKU U PE3KU METAIJIOB.
[IpuMeHeHue aneTuieHa.
KouncyabTanus 2. ATKeHbI

Temam 1.5Apomaruueckue
YTJIEBOIOPO/IbI

Conepxanue yueOHOT0o MaTepuajia

1

I'omoslornyeckuii psii apeHoOB.
beH30u1 Kak IIpeACTaBUTENb APEHOB.
PasBurtue MIPEACTABICHUI 0
cTpoeHun Oen3osia. CoBpeMeHHbIE
IpEJICTaBICHUs] 00 AJIEKTPOHHOM U
IPOCTPAHCTBEHHOM CTPOCHUU
OeH3oJa. O6pazoBanue
apoOMaTHYECKOH T-CUCTEMBI.
I'omonoru OcH3071a, X
HOMEHKJIaTypa, obmas ¢opmya.
HOMeHKJ'IaTypa 11 [U3aMEIICHHBIX
MPOU3BOJHBIX  OeH3ona:  opmo-,
mema-, napa-pacroioKeHre
3aMECTHUTENIEH. duznueckue
CBOICTBa apEHOB.

Koncyabranus 3. Homenknartypa
QJIKaJIEHOB U AJIKUHOB.

JIP14
OK1
OK2
OK7

XuMHYeCKHe CBOICTBA apPEeHOB.
[Tpumepsl peakuuii
AEKTPOQUITBHOTO 3aMeIIeHUS:
raJIOTEHUPOBAHUE, AIKHIUPOBAHHE
(kaTamu3aTophl Opupensi—
Kpadrca), HUTPOBaHHUE,
cynbdupoBanue.Peakimu
THUJIPUPOBAHUS W TPHCOCTUHCHHUS
xjopa K Oenszony. OcobGeHHOCTH
XMUMHUYECKUX CBOWCTB TOMOJIOTOB
OcH3zona.  BsaummHoe — BiusHHE
aTOMOB Ha TIpUMEpe TOMOJIOrOB
apeHoB. OpueHTanusi B peaxIusIx
EKTPOHUIBHOTO 3aMeIIeHusl.
OpuenranTsl | u |l poxna.
Ilpumenenne " MmoJIy4eHue
apenoB. IlpuponHeie HUCTOYHUKH
apoOMaTU4YeCKUX  YIJIEBOJOPOJIOB.
Apomaruzanus aJIKaHOB u
[IUKJIOATIKAHOB. ANKUIUpOBaHHE
OeH3oa.

JIP14
OK1
OK2
OK7

Temal.6 [Tpupoausie
HMCTOYHHUKH YTIIEBOJOPOIOB

Conepxanue yueOHOT0 MaTepuasia

1

Hedr1b. Haxoxnenue B mnpupoze,
coctaB U (pu3MUeCKHe CBOHCTBA

JIP14
OK1
OK2




HegTu. TOMIMBHO-’HEPreTHUECKOE
3HayeHue Hedtu. [IpombieHHas
nepepadboTka HeTH.
Pextudukanus nHedTH, OCHOBHBIC
bpaknuu  ee  pas3leNeHHs, WX
UCIIOJIb30BAHUE. Bropuunas
nepepaboTka He(TENPOYKTOB.
Pextudukarnus MazyTa npu
YMEHBILIEHHOM JaBjieHuU. KpekuHr
HedTenpoaykToB. Pasnuunbie BB
kpekuHra, pa6otel B.I'. Illyxosa.
N3omepusanus AJIKAHOB.
ANKunupoBaHue HeMpeeNbHbIX
YTJIEBOJIOPOJIOB. Pudopmunr
He(TETPOIYKTOB. KauecTtBO
aBTOMOOMIIBHOTO TOIUIMBA.
OKTaHOBOE YHUCIIO.

IIpupoaubIi U NONYTHBIN
HedTsaHOM ra3. CpaBHEHHE COCTaBa
MPUPOJHOTO U MOMYTHOTO T'a30B, UX
MIPaKTUYECKOE UCIOJIb30BaHNUE.
Kamennblii  yroab. OcCHOBHbIE
HaIpaBJICHUS HCIIOJIb30BAaHUS
kameHHoro  yris.  KokcoBaHue
KaMEHHOT0  yIvIsl,  BakKHeWIme
HOPOAYKTBI 3TOTrO Ipolecca: KOKC,
KaMEHHOYT OJIbHasI cMoJ1a,
HajacMmoabpHas Boaa. CoenuHeHus,
BbIJIENIIEMbIE M3 KAMEHHOYT'OJIbHOU
cMmodbl. [IpoaykTsl, momaydaemsie U3
HaJICMOJIBHOM BOJIBL.
DKOJIOTMYEeCKHE aCHEeKThbl JOObIYH,
nepepadOTKH ¥ HCHOJIb30BAHUSA
roproydu

CamocrosiTesibHasA padora.
[logrotoBuTh Aokiaaj, «HedpTb u ee
TPAHCIIOPTHUPOBKA KaK OCHOBa

B3aWMOBBITOAHOTO MEX/IYHAPO/HOTO
COTPYAHUYECTBA».

OK7

Temal.7 I'ugpokcuibHbIC
COEJTMHEHMSI

Conepxxanue yueOHOT0 MaTepuajia

1

CrupTsl. Knaccuduxanus,
HOMCHKIJIaTypa, U30MEpUs CIINPTOB.
MeTtaHom ¥ 3TaHOM KaK
MMPEACTABUTECIIN IPEACITBbHBIX
OJJHOATOMHBIX CIIMPTOB.
XUMHUYEeCKHUe CBOMCTBA (Ha
npuMepe MeTaHozna u
ATaHOJIA): B3aUMOJIEUCTBUE C
HATPUEM KakK CIoco0

JIP12
OK1
OK2
OK7




YCTAHOBJICHUS HAJTMYUS
TUAPOKCOTPYIIIBI, peakuus ¢
raJjoreHOBOJOpOJAaMHU Kak
croco0 Moay4YeHUs
pacCTBOPUTENEH, AETUIPATALINAS
KaK croco0 MojyyeHus
JTUJIeHA. Peakuus ropeHus:
CIUPTHI KaK TOILIUBO.
[IpumeHenue MeTaHona u
staHona. duznonorunyeckoe
NEUCTBHE METAHOJIA U 3TAHOJA
Ha OpPraHu3M YEJIOBEKa.
MHoOroaToMHbI€ CIIUPTHI.
OTUJICHTIIUKOIb U TJIMLEPUH
KaK MpeICTaBUTEIH
npeieTbHBIX MHOTOATOMHBIX
cnuptoB. KauectBennas
peakiysi Ha MHOTOAaTOMHBIE
CIIUPTHI U €€ MPUMEHEHHE TS
pacrno3HaBaHus IIIUIEPUHA B
COCTaBE KOCMETHYECKUX
cpexcts. [IpakTnueckoe
IPUMEHEHHUE 3TUJICHTIIUKOIA U

rimuepuHa. denon. Crpoenue
MOJIEKyJbI peHo1a. B3anmuoe
BJIUSTHUE aTOMOB B MOJICKYJIE
dbenona. Xumuueckue ceoticmea:
83aumooeticmsue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Ipumenenue denona.
CamocrosiTesibHas padora.
CocraBieHue CTPYKTYpPHBIX
dbopMyn CIUPTOB U UX U30OMEPOB,
Ha3BaHHE CIIUPTOB

2 | IpakTnyeckas pa6oraNed JIP12
CBoiicTBa 0THOATOMHBIX U JIP7
MHOT0aTOMHBIX CIIUPTOB. OK1
Koncyabranusa4. ApeHsl OK2
OK?7
Temal.8 Anbaeruinst u Conepxanue yueOHOT0 MaTepuasia
KETOHEI
1| Fomoaornyeckue pAAbI JIP5
AJIBJCTHA0B M KeTOHOB. [loHsATHE OK1
0 KapOOHWJIBHBIX COEIMHEHHSIX. OK2
OK?7

DNEKTPOHHOE CTpOEHUE
KapOOHMIIBHOHM Trpymmbl. M3omepus
M HOMEHKIATypa albIErUI0B U
KEeTOHOB. DU3MUYECKHE CBOWCTBA




KapOOHWIIBHBIX COCTUHEHUH.

XumMuueckmne CBOliCTBA
aJILJAEru/I0B " KETOHOB.
Peakuunonnas CIIOCOOHOCTH
KapOOHUITBHBIX COEMHEHUH.
Peaknuy oOKuCIIEHUS aJIBACTHIOB,
KauyeCTBEHHEBIE peakuuu Ha

QIBJCTUAHYIO rpymmy. Peakuum
NOJIMKOHJICHCAIIMH:  00pa3oBaHue
(deHOoT0POPMAITBIETHTHBIX CMOJ.
IIpuMeHeHue u NoryyeHue
KapOOHUWIBHBIX COEIHEHMIA.
[Ipumenenue anbaeruaoB u
KETOHOB B OBITY U
IPOMBIIIICHHOCTH. AJTbACTHIBI 1
KETOHBI B IpHupoie (3pupHbIe
Macna, ¢pepomonsl). [Tomyuenue
KapOOHMIIBHBIX COCTMHEHUH
OKHCIICHHEM CITUPTOB, THApaTaIuei
QIKWHOB, OKHUCIICHUEM
YTIIEBOAOPOI0B. OTEIbHbBIE
MIPEJICTAaBUTENH AJBJIETUIIOB U
KETOHOB, crielu(pruIecKre crnocoObl
WX TIOJTYYEHUS U CBOMCTBA

IIpakTnyeckasi paboraNeS
XUMHAYECKHE CBOMCTBA aJIbJIECTHIOB.
CamocrosaTe/ibHas1 paboTa
Hanucanue cTpyKTYpHBIX
bopmys anbAeruaoB Mo
Ha3BaHHIO

JIP12
JIP7
OKl1
OK2
OK7

Temal.9 Kap6oHoBbie
KHCIIOTBHI

Conepxxanue yueOHOT0o MaTepuajia

1

KapOoHOBBIE KUCIOTHI. YKCYCHas
KHCJIOTA KaK IPEJICTaBUTEIb
IpPEAEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBONCTBa (Ha IpUMeEpE YKCYCHOM
KHCJIOTHI): pEaKlUu C MEeTaJuIaMu,
OCHOBHBIMH OKCUJAMH,
OCHOBAHUSIMH U COJISIMHU KaK
MNOATBEPKJICHUE CXOJICTBA C
HEOPraHUYECKUMHU KHCIOTaMHU.
Peaxius srepudukanum kak crnocoo
HOJIy4EHUs CII0KHBIX 3(DUPOB.
IIpuMeHeHne yKCYyCHON KUCIIOTBI.
[IpencraBnenue o BeICIINX
KapOOHOBBIX KHCIIOTaX.
CamocrosiTesibHas padora.
IoaroroBurh coodIeHHE:
[IpuMeHeHNe YKCYCHOM KHUCIIOTBI.

JIP4
OK1
OK2
OK7

IIpakTnueckass  padora  Ne6
[TosydyeHne yKCYCHOW KHCIOTBI U

JIP12
OK1




W3yUYCHHE €€ CBOWCTB.

OK2

CamocTrosiTeIbHAs1 padoTa. 1 OK7
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
CJIOKHBIX 3()MPOB B MUIIEBOH U
nap(OMepHOI MPOMBIIIUIEHHOCTH.

XKups! kak crnoxHbIe 3QUpHI
TJIMIEPUHA U BBICIINX KapOOHOBBIX
KUCIIOT. PacTUTEbHBIE U )KHBOTHBIC
JKUpBL, UX cocTaB. Pacno3naBaHue
PacCTUTENBHBIX JKUPOB Ha
OCHOBAHHH MX HETIPENIEIEHOTO
xapakrepa. [IpuMmeHeHue xupos.
I'aaponu3 uim OMBUIEHUE KUPOB
KaK croco0 MpOMBIIITIEHHOTO
MOJIYYE€HHS COJIEN BBICIINX
KapOOHOBBIX KUCIOT. MBI Kak
COJIM BBICIIUX KapOOHOBBIX
Kouncyabranms 5. Anbaerumsl. 1

2. | IpakTHYecKas 2 JIP7

padoraNe7.[ uaponaus3 KUpoOB. JIP12

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

3 | IpakTuyeckas padoraNe8. 2
N3rotoBiieHne MbL1a pyqHOi JIP7
paboTHLI. JIP12
CamocrosTeabHas padora. 1 OKl
[ToAroTOBUTH MPE3EHTALINIO: OK2
[IpumeHeHue Kupos. OK7

Temal. 11YrneBoast Conepxxanue yueOHOT0 MaTepuajia 16

1 | Yrnesogsl. Knaccuduxarms 2
yriieBoZ0B. Haxoxnenue JIP9
YIIE€BOJI0B B Ipupoe. [roKo3a Kak OKI1
anpaeruaocnupt. bpoxxenue OK2
TJTFOKO3BI. OK7
KoncyasTanms 6. CioxHsbie 1
s¢upsl. Kupsl.

2 | Caxapo3a. [uopoaus caxapo3ol. 2 JIP9
Kpaxman u nenmtonosa kak OK1
OMOJIOTUYECKUE MTOJTUMEPBI. OK2

OK7

XUMHYECKUE 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.

CamocrosiTesibHAs padoTa. 1

[ToaAroToBUTH MpPE3EHTALUIO:

[IpupoiHbIe ¥ HCKYCCTBEHHBIE

BOJIOKHA

IMpakTuyeckas padoraNe 9. 2 JIP7

[MonyueHre NCKYCCTBEHHOTO IIEKa JIP14

CamocTosiTeIbHast padoTa. OKI1

[ToTOTOBUTH KOHCIIEKT: 1 OK2

[IpumeneHnne 1emoI03bl OK7

IpakTuueckasi padoraNel( 2 JIP7

Pacrnio3naBaHue BOJIOKOH. JIP14

CamocrosiTeIbHas padoTa OKI1

[ToATOTOBHTH NMPE3ECHTAIHUIO: 2 OK2

Krnaccuduxarus BoJokoH. OK7

IpakTuyeckasi padoraNell. 2 JIP7

T'uaposus3 yrieBoIoB. JIP14

CamocrosiTeIbHas padoTa OKI1

[ToAroTOBUTH COOOIICHUE: 1 OK2

HaxoxieHue yriieBo0B B IPUPOJIC. OK7
Tema 1.12 AMUHBI Conepxxanue yueOHOT0 MaTepuajia 15
AMMHOKHCIOTBI U OEJIKH

AMHUHOKHUCIOTH U 6enku. CocTaB 1 JIPS

HOMEHKIIATypa. AMMHOKHCIIOTHI KaK 2 OK1

aM(OTEPHBIE OPraHUYECKUE OK2

coenuHenus. [lenTuaHas CBs3b. OK7

buonoruueckoe 3HaUECHHE 0.

amuHOKHCIIOT. O0NacTu

PUMEHEHHSI aMHHOKHCIIOT. benmku

KaK MPUPOTHBIC OHOTIOIUMEPHI.

CoctaB u cTpoeHue OCITKOB.

XUMHUYECKUE CBOMCTBA OENKOB:

THJIPOJIN3, ICHATYPAIIUS.

OOHapyxeHue 0eJIKOB ITPU MOMOIIU

Ka4ueCTBEHHBIX (IIBETHBIX) PEaKIIUH.

[IpeBpaineHus: OEIKOB MUINU B

opranusme. bronornyeckue

¢GyHKIIMN OEJIKOB

CamocrosTenbHas padora. 1

IloaroToBUTH JOKJIAM:
«buoornyeckoe 3Ha4CHUE O~




AMHUHOKHCIIOT»

2 | IlpakTuyeckas paGoraNel2 JIP7
HccnenoBanue CBOWCTB OCIIKOB. JIP12
CamocrosiTeibHast padoTa. OKI1
IToAroToBUTH JOKNA: « belku Kak OK2
IPUPOIHBIE TOIUMEPHIL. OK7
3 | IlpakTH4eckast JIP7
padoraNel3Pemenue JIP12
OKCIIEPMMEHTALHBIX  3aJad  Ha OK1
T0JTyYeHHE OPTaHMYECKHUX BELIECTB. OK2
CamocTosiTeJbHast padoTa. OK7
Pelienue SKCrepuMEHTAIbHBIX
3a/1a4 Ha MOJIyYEeHNE OPraHMYECKHUX
BEIICCTB.
4 | MpakTH4eckas JIP7
padoraNel4Pemenue JIP12
OKCIIEpMMEHTANBHEIX  3aJad  Ha OK1
pacrosHaBaHHe OPraHHYECKHX OK2
BCIHICCTB. OK7
CamocrosiTesibHast padora.
Pemenue OKCHEPUMEHTATBHBIX
3a/1a4 Ha pacrio3HaBaHue
OpraHUYECKHUX BEIICCTB
63 57 31 5 | IlpakTH4eckasi padoraNelS JIP7
Pemrenue OKCIIEPUMEHTAIILHBIX JIP12
3amau  mo TeMe «[ eHeTwdeckas OK1
CBSI3b MESKTY Kaccamu OK2
OPraHUYECKHUX COCTUHEHHI. OK7
CamocrosiTesibHasA padora.
Pemenne OKCIIEPUMEHTATBHBIX
3amau 1o Teme «[eHeTHuecKas
CBSI3b MEX Ty KJTacCaMu
OPraHUYECKUX COCTUHEHHUIY.
Temal.13 Conepxxanue yueOHOT0o MaTepuajia
A3zoTcoepKarime
reTePOIMKINIECKHE
COCTMHEHHS.
Hyk/1eHHOBBIE KUCIIOTHI
1 | HykneunoBbie KHCJIOTBI KakK JIPS
IPUPOTHBIE TIOJIUMEPBHI. OK1
Hykseotupi, UX  CTpPOCHHE, OK2
OK7

npumepel. AT® wu AP, wux
B3alMOIIPEBPALIEHUE U POJIb 3TOTO
npouecca B npupone. Ilonsarue
JHK u PHK. Crpoenune IHK, ee
NEpPBUYHAs U BTOPUYHAS CTPYKTYpa.
Paboter @. Kpuka u JI. YoTcona.
KoMmnemeHTapHOCTh ~ @30THCTBIX
ocHoBanmii. Pemmukammsa  JIHK.




Oco6ennoctu  crpoenuss  PHK.
Tunet PHK u ux Ouosoruueckue
¢ynkiun. [loHsTHe O TpPOUYHOM
Koje (komoHe). buocuHTes Oenka B
JKUBOW KJeTKe. I'eHHas MH)KeHepus
u OuorexHosorus. TpaHCreHHbIE
(GOpMBI paCTCHHUI M KUBOTHBIX.

Temal.1l4Bbuosorudecku
aKTHBHbIE COeJJUHEHUS

Conepxanue yueOHOT0 MaTepuajia

®epmenTsl. [lonarue o pepmenTax
KaK 0 OMOJIOTHYECKUX
KaTanu3aTopax OEIKOBOM MPUPOIBI.
Oco0eHHOCTH CTPOEHHUS U CBONCTB
B CpPaBHEHHM C HEOPraHUYECKUMU
karanu3aTtopamu. Knaccudukanus
bepMeHTOB. OcobGenHoctu
CTpOEHUSI M CBOWCTB (hEPMEHTOB:
CEJIEKTUBHOCTh U 3()()EKTUBHOCTE.
3aBUCHUMOCTh aKTUBHOCTH
depmeHTOB OT Temmeparypsl u pH
cpenbl. 3HaueHue (EpMEHTOB B
OuojorMM M NPUMEHEHHE B
IPOMBIIITIEHHOCTH.

Buramunsbl. [TonsiTne 0
BUTaMuHax. VX kimaccudukanus u
o6o3nauenne. Hopma motpebneHus
BUTaMUHOB. BogopactBopumblie (Ha
npumMmepe ButamuHoB C, rpymnmnbsl B
u P) um >xupopactBOpuMBIe (Ha
npumepe ButamuHoB A, D u E).
ABHUTaMUHO3bI, THIIEPBUTAMUHO3BI

u TMIIOBUTAMUHO3BI, ux
npoUIaKTHKA. I'opmoHBI.
[lonsTue 0o  ropmMoHax  Kak
O610IOTHYECKU aKTHBHBIX
BEIIECTBAX, BBINOJIHSIOIINX
SHJIOKPUHHYIO perysnuio
KHU3HEIEATEIbHOCTH ~ OpPraHU3MOB.
Knaccudukarus TOPMOHOB:
CTEpOUBI, IIPOU3BOIHBIE

aMHMHOKMCIIOT, MOJUNECOTUIHBIE M
O0enkoBble TOpPMOHBL  OTAenbHBIE
IIPEACTABUTENH: 3CTPaauo,
TECTOCTEPOH, UHCYJIUH, aIPEHAJINH.
JlekapcrBa. [loHsATHE O NEKapcTBax

Kak XMUMHOTEPANEBTHUECKUX
npemnaparax. Kpartkue
UCTOPUYECKHE CBEJICHUS 0

BO3HHMKHOBCHWHU n Pa3BUTHU

JIP7
OK1
OK2
OK7




Xumuorepanuu. ['pynmsl jgekapcTs:

cynbhaMuIbl (cTpenironuy),
AHTUOMOTUKHU (meHUIUILINH),
AHTUIIMPETUKH (acriupun),
AQHAJIbI€TUKHU (aHaympruH).
MexaHu3M JI€HCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IpenapaTos,
CTpOo€Hue MOJIEKYI,

IIPOTHO3MPOBAHHUE  CBOWCTB  Ha
OCHOBE  aHaIM3a  XUMHUYECKOTO
CTPOCHHSL. AHTHOUOTHKH, ux
KJacCUQUKAIUs IO  CTPOEHHUIO,
TUIy M CHEKTpy  JIeHCTBUSL.
be3omnacHeie criocoObl TpUMEHEHUs,
JIEKapCTBEHHBIE (POPMBI.

Pa3nen2.001mas n
HeOpraHuyveckasi u
HEOPraHu4YecKast XuMust
Tema2. 1 Xumus o
BelleCcTBaX

Conepxanue yueOHOT0o MaTepuajia

1 | Xumusi — HayKa o BelecTBax

CocTraB BemecTBa. XHUMHYCCKHE
DJIEMEHTEHI. CriocoOnl
CYIIIECTBOBAHUS XUMHYECKUX
9JIEMEHTOB: aTOMBI, TIPOCTHIE M
CIIOKHBIE  BelecTBa. BemecTBa
ITOCTOSIHHOTO U TIEPEeMEHHOTO

COoCTaBa. 3aKoH IIOCTOAHCTBA
coCTaBa BCIICCTB. BemectBa
MOJIEKYJIAPHOT'O u
HEMOJICKYJIIAPHOTO CTPpOCHUA.

CrocoOsl  OTOOpaKEHUST MOJICKYIT:
MOJICKYJISIDHBIE ¥ CTPYKTYPHBIE
(GOopMyNbI;  TIAPOCTEPIKHEBBIE U
MacimTaOHbIe  MPOCTPAHCTBEHHBIC
(Crroapta—bpurinebda) MOIETTH
MOJICKYJI.

HN3mepenune BemecTBa. Macca
aTOMOB M  MOJIEKYJd. ATOMHas
eaquHuIa Maccbl. OTHOCHUTENIbHbIE
aTOMHasi U MOJIEKYJIsIpHAs MaccChl.
KonuuecTBo BemecTBa U €AMHUIBI
€ro MU3MEpEHHsS: MOJb, MMOIJIb,
KMOJIb. Yucno ABorajpo.
Moumnspnas macca.

ArperartHsbie COCTOSHUSA
BelllecTBAa: TBEpIOE
(kpuctamuueckoe U amopgHoe),
KUAKOE M Ta3000pa3Hoe. 3aKoH
ABorampo W €ro  CIEACTBUSL.

JIP4
OK1
OK2
OK7




Moutsipablii  00b€M  BEIIECTB B

ra3o00pa3HOM COCTOSTHHH.
OObeIMHEHHBIM Ta30BbIH 3aKOH U
ypaBHEHUE MeneneeBa—
Knaneiipona.

CMmecu BemecTB. Pazmnuus mexmy
CMECSIMHU u XUMHYECKUMH
COCIMHCHUSIMM. MaccoBas Hu

o0ObeMHagd  HOJIM  KOMIIOHEHTOB
CMECH.

CamocrosiTeIbHaA pabora.
IToaroTOBHUTH KOHCIICKT:
«ArperaTHble COCTOSIHMS
BEIIECCTBAY.

Tema2.1Ctpoenue aToMa

Conep:xanue yueOHOT0 MaTepuajia

Crpoenne atoma

ATOM — CJOKHAs ~ 4YaCTHUIA.
JlokazarenncTBa CIIOKHOCTH
CTPOCHHS aToMa: KaTOJHBIE U
pEHTTreHOBCKUE JIyuH, (poTodrddexT,
PaIroaKTUBHOCTD, AIICKTPOIIU3.
[Inanerapnas wmozgenb aroma O.
Pesepdopna. Crpoenune artoma mo
H. bopy. CoBpeMeHHbIE
IPEJICTaBICHUS O CTPOCHUU aToMa.
KopnyckynispHO-BOJHOBOM
Jyajau3M 4acTUIl MUKPOMHUpA.
CoctaB aTromMHOro sapa —
HYKJIOHBI: TPOTOHBI U HEHTPOHBHI.
H3oTormbI u HYKITUIBL.
YCTOMYMBOCTS sIEP.

JIP4
OK1
OK2
OK7

DJIeKTPOHHAsE 000J1I0YKa aTOMOB.
[TousiTne 00 AJIEKTPOHHOU
opOuTaIu W 3JIEKTPOHHOM oOO0JaKe.
KBanrtoBrie qucla: TJIaBHOE,
opOuTagpHOE (mobouHoe),
MarHuTHOE u CIIMHOBOE.
Pacripenenenrie  9J€KTPOHOB MO
SHEPreTHYECKUM YPOBHSIM,
HOJYPOBHSM U opOuUTamsiM B
COOTBETCTBUU c MPUHIIUIIOM
HAaUMEHBIIIeH SHEPTUM, MPUHIIUIIOM
ITaymu  u mpaBunom  ['yHna.
DNEeKTPOHHBIE KOH(UTypauu
aTOMOB XMMHUYECKUX JIEMEHTOB.
BanenTHple BO3MOKHOCTH aTOMOB
XUMHYECKUX DIIEMEHTOB.
DneKTpoHHAas KIaccuuKanus
XUMUYECKUX 3JIEMEHTOB: S-, p-, d-,
f-aremeHTHI.

CamocrosiTeJibHAS pabora.

JIP4
OK1
OK2
OK7




Hanucanue 31eKTpOHHBIX (GOpMyI
U rpauyeckux CXeM XHMHUYECKHX
JIEMEHTOB

TemaZ2.3llepuognuecku
3aKO0H M llepuoandecKas
CUCTEeMA XMMUYECKUX
asneMmeHTOB /[.W.
MeHpesieeBa

Conepxanue yueOHOT0 MaTepuajia

OTkpbITHE Ilepuoguyeckoro
3aKOHA. IIpeanoceuiku:
HaKOIUIEHHE (haKTOIOrMUECKOTO
MaTepuana, paboThl
IIPEAIIECTBEHHUKOB (1.B.
Hebepetinepa, A.D. Ilankyptya,
JIx.A. Heronenzca, JI.FO. Meiiepa),
cpe3n xuMukoB B Kapicpyn,
JIMYHOCTHBIE KayecTBa JA.N.
MenpeneeBa.  Otkpeitne  J[.H.
MenpeneeBeiM  [leproandeckoro
3akoHa. Ilepuoguyeckuii 3aKOH U
CTpOeHHue aTroma. N3oTombI.
CoBpeMeHHOE TOHSITHE
XUMHYECKOTO JJIEMEHTA.
3aKOHOMEPHOCTh I. Mosznu.
CoBpemeHHas dhopmynupoBKa
[lepuoanueckoro 3aKOHa.
[Tepuoanueckas cuctema u
ctpoeHue  aroma.  Dusnueckuit
CMBICI  TIOPSAKOBOTO HOMeEpa
JJIEMEHTOB, HOMEpPOB TpYIIbl H
nepuoa. [Tepuoanueckoe
U3MEHEHHUE CBOMCTB 3JIEMEHTOB:
panuyca aToMma; SHEPruu
MOHM3AIINH;
ANEKTPOOTPHUIATENLHOCTH.
[Tpuunnb W3MEHEHUS
METAITTNYECKUX u
HEMETAIUTHYEeCKUX CBOMCTB
JJIEMEHTOB B IpyNIax M Mepuojax,
B TOM uucie  OOJNBIIUX U
CBEPXOOTBIINX. 3HaueHue
ITepnoauyeckoro 3aKOHa u
[Iepnonnyeckoit CUCTEMBI
XUMHUYECKHX  3jaemeHToB  JI.W.
MenpeneeBa JUisi pa3BUTHS HAYKU U
MOHUMAHHSI XUMHUYECKOW KapTHHBI
MUpa

JIP4
OK1
OK2
OK7

[lepronnueckuii 3aKOH U CTPOCHHUE
atoma. M3ortonsl. CoBpeMeHHOE
MOHATHE XUMUYECKOT'O DJIEMEHTA.

JIP4
OK1




3axkonomepHocTh ['. Mo3inu.
CospemenHas GopMmyarpoBKa
IIepuoauueckoro 3akoHa.
IIepuonnueckas cucrema u
crpoeHue aroMa. Ouznueckuit
CMBICJI TIOPSITKOBOTO HOMEPA
3JIEMEHTOB, HOMEPOB I'PYIIIBI
nepuona. Ilepuonnueckoe
W3MEHEHUE CBOMCTB JIIEMEHTOB:
pazauyca aToMa; SHEPTUHU
MOHU3AIINY;
AIEKTPOOTPUIIATETLHOCTH.
[IpynunHEl H3MEHEHNS
METaJUTMYECKUX U
HEMETAJNIMYECKUX CBOMCTB
AJIEMEHTOB B T'PYyNIaxX U Mepruojax,
B TOM YHCJIe OOJIBITUX 1
cBepx00abpIINX. 3HAUCHUE
ITeproanyueckoro 3akoHa 1
[Teproanueckoi cucTemMbl
XHMHUYECKUX djieMenToB J[. 1.
MenpeneeBa uisl pa3BUTHS HAYKU U
TTOHUMAaHHS XUMHUUECKOU KapTUHBI
Mupa

OK2
OK7

TemaZ2.4 CtpoeHue
BellecTBa

Conepxxanue yueOHOT0 MaTepuajia

1 | DnexTpoHHAS MPHUPOIa XUMHUSCKOH
CBS3H. DIIEKTPOOTPULIATETHHOCTb.
Bunn xumnueckoii cBAI3U
(KoBaseHTHAas, HOHHAA,
MeTaJlJIN4ecKasi, BOJOPOIHAS) U
MEXaHU3MbI €e 00pa30BaHMUsL.
CamocrosiTesibHas padora.
BrinonHenue ynpaxxHeHU Ha
ompe/esieHue TUIIOB XUMHUYECKOH
CBSI3U

JIPS
JIP9
OKl1
OK2
OK7

2 | Kpucmannuueckue u amopghuvie
sewjecmea. Tunvl KpUcmaiiudecKux
peuiemox (amomuas,
MOJeKYIAPHAsl, UOHHAS,
Memaniuyeckas). 3asucumocms
Qusuyeckux ceoticma geujecmsa om
Muna KpUcmaiiudeckou peulemxu.
[IpuanHbI MHOrOOOpa3us BEIIECTB.
Komnuekcoodpa3oBanue.
[TonsiTHE O KOMIUIEKCHBIX
coenuHeHusx. Koopannamonnoe
YHCIIO KOMILJIEKCOOOpa3oBaTels.
BuyTpenHss u BHeHss cdepa
komIuiekcoB. Homenkmnarypa
KOMIUIEKCHBIX COEMHEHHM. X
3HAYEHHUE.




CamocrosiTesibHast padora.
[ToaAroToBUTH MPE3EHTALUIO:
«[TprumHBl MHOTOOOpPA3H
BELIECTBY.

TemaZ2.2 [lonuMepsl

Copep:xanue y4eOHOT0 MaTepuasa

Heoprannueckue MOJIUMEPHI.
[Tonmumepsl — mpoCTHIE BELIECTBA C
aTOMHOU KPUCTAUIMYECKON
pELIETKOM: AJUIOTPOITHBIE
BUJIOM3MEHEHUST yriiepoaa (anmas,
rpadut, KapOuH, QymiepeH —
B3aMMOCBSI3b rHOpHIU3AIIH
opOuTaneii y aTOMOB yrjiepoja cC
IPOCTPAaHCTBEHHBIM CTPOCHUEM
AJUIOTPOTIHBIX MoaupUKaIHii);
CeJIGH U Telyp LEeNOYe4YHOTo
crpoenus. [lomumepsl — clioKHBIE
BeIlleCTBa c aTOMHOMU
KPHUCTAJUTMYECKON pEelIeTKOM:
KBapI, KpeMHe3eM (IMOKCHIHBIC
COCIMHEHUS  KPEMHUS), KOPYH]
(oxcun AITFOMUHUSA ) u
QTIOMOCHITUKATHI (TIOJIEBBIE IITIATHI,
cirofa, KaoawH). MuHepansl U
TOpHBIE MOPOBI. Cepa
MJIaCTUYECKasl. MunepaiibHOE
BOJIOKHO — acOect. 3HaueHue
HEOPraHUYECKUX MIPUPOIHBIX
noJMMEpoB B (POPMHUPOBAHUU
OJIHOM W3 TeoJIOTUYECKUX 000JI0YeK
3emu — TUTOChEPHI.
Opranuyeckue MOJIUMEPHI.
CriocoObl UX TMOMYYEHHS: peaKuu
MOJIMMEPHU3ALUT u peaxkuuu
MOJIMKOHACHCALIUH. CTpyKTypHI
MOJIUMEPOB: JTUHENHbIE,
pa3BETBIICHHbBIC u
POCTPAHCTBEHHBIE.
CTpykTypupoBaHUE  TOJMMEPOB:
BYJIKAHU3AIIHMS KaydyKOB, AyOJIeHHE
0eNKOoB, OTBEPXKICHUE
MOJIMKOHACHCAIMOHHBIX
HOJIMMEPOB.

Knaccudukanus moauMepoB 1o
pa3IMYHBIM MPU3HAKAM.

JIP9
OK1
OK2
OK7

Tema2.2 XuUMHUUYECKHE
peaKkiu.

Coaepsxanue y4eOHOro Mmarepuajia

XuMuueckue peaxkuuu.
l'omorenHele ¥ reTeporeHHbIe
peakuuu. CKOpPOCTh peaklMH, €€
3aBUCUMOCTD oT Pa3IMYHbIX
(GaxKTOpOB: MPHUPOJIBI pearupyromux

JIP7
OK1
OK2
OK7




BCIICCTB, KOHIOCHTpAalUun

pearupyoumux BEILECTB,
TEMIIEPATYPHI, iomanu
PEaKLIMOHHOU IIOBEPXHOCTH,
Hanuuusg ~ Karaiusaropa.  Pouib
KaTajqu3aTopoB B  IpUpPOAE U
IPOMBILLITIEHHOM IIPOU3BO/ICTBE.
O6paTumocTb peaxiuii.
XHWMHYECKOE PABHOBECUE M €ro
CMeEILICHUE o J JNENCTBHEM
Ppa3IUYHBIX (dakropoB

(KOHIIEHTpaIMsi  pPEareHToB WU
MPOAYKTOB  PEAKIUH, JaBJIECHUE,

TeMIlepaTypa) TUTSt CO3JIaHUsA
ONITUMAIIBHBIX YCIOBUI MPOTEKAHUS
XUMUYECKAX MIPOILIECCOB.
XHWMHYECKOE PABHOBECHE M €ro
CMeIIeHne oz NEUCTBUEM
Pa3JINYHBIX (akTopoB

(KOHIIEHTpaIMsi  PEareHToB WU
MPOAYKTOB  PEaKIMU, JIaBJICHHE,
TeMIIepaTypa) TUTST CO3JIaHUs
OIITUMAJIBHBIX YCJ'IOBI/II\/'I IMPOTCKAaHHUA
XMUMHYECKUX MPOIECCOB
CamocrosiTesibHas padora.
IToaroroBuTth KOHCHEKT: «PoJb
KaTaJau3aToOpOB B MPUPOJE U
IPOMBIIIJIEHHOM TPOU3BOJICTBEY.

3 | IpakTuyeckas padoraNel6 JIP7

HWccnenoBanue BIUSHUS Pa3InuHBIX JIP12
(aKTOPOB Ha CKOPOCTh XMMHYECKOM OKI1
peaKuuu. OK2
CamocrosiTesibHasA padora.
BopinosiHeHHe ynpaKHeHMd Ha
cMelleHne XMMHY€CKOIo
paBHOBecHUs

TemaZ.4 PacTBOpBI Conepxanue y4eOHOro Marepuasa

84 1 | IucnepcHbie cuctembl. [loHsTre o JIP9
KOJUTOUIaX (30m1H, TeNHn).
Hctunnbie pacTBOpPHI
Hctunnbeie pactBopel. lloHsTHe o OK1
pactBopax.  Duzuko-xumuyeckas 8§3

IIPUPOJA PACTBOPEHUS U PACTBOPOB.
B3anmonelictBue pacTBOpUTENS H
PacTBOPEHHOTO BEIIECTBA.
PactBopumocTs BemiecTB. CriocoObl
BBIPAYKEHUS KOHIIEHTpaluu
pacTBOpPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEILECTBA
(mpouieHTHasT), MOJIIpHAsL.

CamocrosiTesbHast padora
Beinonnenue  ynpaxHeHUN 110




teMe: «PacTBopbIy.

2 | Teopus 3JIEKTPOIUTHIECCKOM
qucconuanuu. Mexanusm
JMCCOLIMALINN BEIIECTB C
Pa3IUYHBIMU TUIIAMH XUMHUYECKUX
cBs3ed. BKitax pycCKuX y4eHBIX B
pa3BUTHE MIPEICTABICHHIA 00
NEKTPOJIUTUYECKOMN TUCCOLMAIUN.
OcHOBHBIE TIOJIOKEHUS TEOPUU
NEKTPOJIUTUYECKOMN TUCCOLMALIUY.
CreneHp 31EKTPOIUTHUECKON
JUCCOIMAIIU U (HAaKTOPHI €€
3aBucuMocTu. CuibHbBIE U CpEIHNE
ANEeKTPONUTHI. Jluccounanus Boibl.
Bonopoansiii nokaszarens. Cpena
BOJIHBIX PAaCTBOPOB 3JIEKTPOIUTOB.
Peakiuu oOMeHa B BOIHBIX
pacTBOpax 3JIEKTPOIUTOB.
CamocrosiTesibHas padoTa.
BrinonHenue ynpaxHeHUN Ha
COCTaBJICHUE NOHHBIX YPAaBHEHHUN.

JIP9
OK1
OK2
OK7

3 | Peakiuu B pacTBOpax
anekTposnToB. pH pacTBopa kak
MOKa3aTeib KUCIOTHOCTH CpPebl.
I'maponus coneil. 3HaueHne
TUAPOJIN3A B OMOJIOTHYECKUX
0OMEHHBIX TIpOIIeccax.
CamocrosiTesqibHast padora.
BrinonHenue ynpaxxHeHU Mo
teme: «['uaponuz»

JIP9
OKl1
OK2
OK7

Tema2.5 OKUC/IUTENBHO-
BOCCTAaHOBUTEJbHbIE
peakuu

Conep:xxanue y4e0OHOro MmaTepuaJja

27

1 | OkucanTeabHO-

BOCCTAHOBHUTEJIbLHBIE peakuum.
CreneHb OKHCJICHMS.
BoccranoButenn #W  OKHCIUTENH.
OxuciieHue ©  BOCCTaHOBJICHHE.
Baxueiimme OKHCIIUTEIIH "
BOCCTAHOBHUTEIIH.

BoccranoBurenbHbIe CBOMCTBA
METAJUIOB — TIPOCTBIX BEIIECTB.
OxuciuTeIbHbIE n
BOCCTAaHOBHUTENILHBIC CBOMCTBaA
HEMETAJIOB — TMPOCTHIX BEIIECTB.
BoccranoBurenbHbIe CBOMCTBA
BELIECTB, 00pa30BaHHBIX
3JIEMEHTaMH B HHU3IIEH
(oTpHunaTenTHHOMN) CTEICHU
OKHCJICHHS. OKHCIIUTEIIbHEIE
CBOMCTBa BeIIECTB, 00pa30BaHHBIX

JIP9
OK1
OK2
OK7




3JEMEHTAMU B BBICILIEH
(TOTI0KUTENIBHO) CTENEHU
okucieHus.  OKHUCIUTENbHBIE U
BOCCTaHOBUTEJIbHbIE CBOMCTBa
BELIECTB, 00pa30BaHHBIX
JJEMEHTaMU B IPOMEXKYTOYHBIX
CTEINEHAX OKUCIICHUSI.

Knaccupukauust OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX  PeaKUMid.

Peakinu MEKaTOMHOTO u
MEKMOJIEKYJIIPHOTO OKHCJIICHHS-
BOCCTAHOBJICHMS. Peaxinu
BHYTPUMOJIEKYJIIPHOTO OKHUCJIEHUS -
BOCCTAHOBJICHMS. Peaxinu
CaMOOKHCJICHHS-
CaMOBOCCTaHOBJICHHS

(AMCTIPOTIOPLIMOHUPOBAHUS).
Metonpl COCTaBJICHUSI ypaBHEHUI
OKUCITUTEITFHO-BOCCTAHOBUTEIbHBIX
peakuuii. MeToa  3IEKTPOHHOTO
Oanmanca. BnusHue cpenpl  Ha
MPOTEKAHNE OKUCITUTEHHO-
BOCCTAHOBUTEIBHBIX MTPOIIECCOB.
CamocrosiTesqibHast padora.
BrinonHenue ynpaxxHeHU Mo
TeMe: «OKHCIIUTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIHH.

XuMHYecKHe UCTOYHHKHI JIP9

TOKA. DJIEKTPOIHBIE 8?;

MOTESHIINAIEIL. P OK7

CTaHIAPTHBIX DJIEKTPOIHBIX

IMOTEHI[AATIOB

(2JIEKTPOXUMUUECKUI PSiJT

HaIpsHKEHUU METAJIIOB).

["anpBaHWYECKHE IIEMEHTHI U

IMPUHITUIIB UX PaOOTHI.

[Tpumenenue neKTpoIH3a B

IPOMBIIUICHHOCTH DIIEKTPOIIH3

PacTBOPOB ¥ PACILIABOB.

CamocrosiTesibHAs padoTa.

Beinonnenue yrpaxHeHun 1o

Teme: «IIEKTPOIIU3»

[IpakTtuyeckas paboraNel7 JIP7

WneHTudukaiysi HeOPraHUIeCKUX JIP12

COCAVHECHUN. OK1

Koncyapranus7. OkuciurenbHo- OK2

BOCCTaHOBHTEIIbHBIE PEAKIIUU OK7

[Ipaktuyeckas paboraNel8 JIP7

[Tonyyenue, cobupanue u JIP12
OK1

Pacrio3HaBaHUC Ia30B

OK2




OK7

5 | [Ipakruyeckas paboraNel9. JIP7
Pewenne skciepuMeHTAIBHBIX JIP12
3aa4 1mo teme «MeTaiby. OK1
CamocrosiTeabHast padora. OK2
Pernrenue sKcriepruMeHTaIbHBIX OK7
3a7a4 no teme «MeTauib.
6 | [IpakTudeckast pabotaNe20. JIP7
Pemrenne skciepuMeHTAIBHBIX JIP12
3aa4 1o teme «Hemerabl OK1
OK2
OK7
7 | IlpakTnyeckas JIP7
pabotaNe21.Pemenue JIP12
SKCIIEPUMEHTAIIBHBIX 3124 [0 TEME OKI1
«eHeTUYECKAs CBS3b MEKIY OK2
KIIacCaMHU HEOPraHUYECKHX OK7
COEIUHEHUIN.
CamocrosiTesibHas padora.
Perrenne sKcriepuMeHTaIbHBIX
3a7a4 1o teMe «I eHeTnueckas
CBSI3b MEXKTY KJIaccaMu
HEOPraHUYECKUX COCTUHEHUI.
8 | IpakTuuyeckas padoraNe2?2 JIP7 JIP12
YcrpaneHue BpeMEHHOM AKECTKOCTH OK1
BOJIBI OK2
OK7
102 21 45 9 | IpakTHueckas padoraNe23 JIP7 JIP12
KauecTBeHHBIE peakIuu Ha OK1
HEOPraHWYECKHE BELIECTBA M HOHEI OK2
OK7
Tema2.6 Knaccuduxkamnus | Cogep:xkanue yueOHOro MaTepuaJia
BEIIICCTB. [Tpocteie
BEIeCTBA
Knaccuduxkanus
HEOPraHUYeCKUX BEIICCTB.
1 | IIpocTeic H CIIOKHBIC BELIECTRA. JIP9
Oxcupl, UX KiIacCU(pHUKAIIUA. OK1
I'ugpokcus! (OCHOBAHHS, OK2
OK?7

KHCJIOPOJICOICPIKAIINE KUCIIOTHI,
aMdoTepHbIE THIPOKCHUIBI ).
Kucnotsl, ux xnaccudukanms.
OcHoBaHus, UX KI1accu(UKAIIHSL.
Conu cpenHue, KUCble, OCHOBHBIC
U KOMILUIEKCHBIE

MeTtasubl. [lonoxenue
MetaiuioB B [lepuonnueckon
CHCTEME U 0COOCHHOCTH
CTPOCHUS UX aTOMOB.
[IpocTele BeniecTBa —
METaJIJIbI: CTPOCHUE




Tema2.70cHOBHBIE
KJIACCbl HEOPraHUYECKUX
coeJUHEHU U

KPHUCTAJUIOB U METAJUIMYECKAS
XUMHUYECKas cBA3b. O01IHe
dbu3nYeckue cBOCTBa
METAaJIJI0B U UX
BOCCTAaHOBUTEIILHBIC CBOMCTBA!
B3aMMO/ICHCTBUE C
HEMeTalaMu (KUCIOPOAOM,
rajloreHaMu, CEpOM, a30TOM,
BOJOPOJOM), BOJIOH,
KHCJIOTaMU, pacTBOpamMu
COJIEN, OPTAaHUYECKUMHU
BellleCTBaMU (CIIUPTaMU,
rajioreHajkaHamu, (heHosoMm,
KHCJIOTaMH), CO IIEJI0YaMH.
OKcHUJIbl U TUIPOKCUIBI
METaII0B. 3aBUCUMOCTh
CBOMCTB PTUX COCIMHECHHUM OT
CTeNeHEN OKHUCJICHUS
METaI0B. 3HAUCHHE METAJJIOB
B MPUPOJIE U KU3HU

OpraHu3MoB

Oxpana dmops! u payHs! OT
XUMHYECKOTO 3arpsi3HEHUsI.
CamocrosiTeqbHasA padora.
IMoaroroButh nOKIan: «3HAUYECHUE
METAJJIOB B TMPUPOJE U IKU3HU

OPraHnu3MoB». HemeTanibl.
ITonoxenue HEMCETAIJIOB B
nepnozu/lqecxoﬁ CHUCTEME,

OCOOCHHOCTH CTPOEHUS UX aTOMOB.
DNEKTPOOTPULIATETBHOCTb.
biaropoanbie ras3pl. DJIEKTPOHHOE
CTpOEHUE aTOMOB OJIArOPOJIHBIX
ra3oB u 0COOCHHOCTHU ux
XUMHYECKUX u buznueckux
CBOWCTB.

Hemerannel — mpocTble BeliecTa.
ATOMHOE H MOJIEKYISIpHOE HX

CTPOCHHE. AnnoTponus.
XuMHUYecKre CBOMCTBA
HEMETaJJIOB. OxucIuTeIbHbIC
CBOICTBA: B3aMMOICUCTBHE C

MCTaJlJlaMH, BOIOPOIOM, MCHEC
QJICKTPOOTPpUIATCIBHBIMHA

HeMeTaJJlaMHu, HEKOTOPBIMH
CIIOKHBIMHU BEILIECTBAMU.
BoccranoBurtennHbIe CBOMCTBA

HEMETAJJIOB B PeakUusix ¢ (Gropom,
KHCJIOPOJIOM, CJIO’KHBIMU




BEIIECTBAMHU-OKUCIUTEISIMU
(a30THOM M CEpHOM KHUCIOTaMHU U

Ip.).

CamocrosiTeJIbHAs pabora.

IloaroroBuTh JIOKJIaI:

«3HaueHue METaJLIIOB B

Ipupoae H KU3HU

OpTaHu3MOB».

Coaep:xkanue yueOHOro

MaTepuaJia

OcHOBHBIE KJIACCHI JIP9

HEOPraHNYeCKUX U OPraHuYecKux OK1

coeTUHEeHUH OK2
OK7

Boxopoanbie COeIMHEHUA
HemeTas10B. llomyuenne ammuaka
U XJOpOBOJOPOJIa CHHTE30M W
KOCBeHHO. DH3MYSCKHE CBOMCTBA.
OTHOmeEHne K BOJC: KHCIIOTHO-
OCHOBHEIC CBOMCTBA.

Oxcuabl | AHTUAPUABI
KapOOHOBBIX KHUCJIOT.
Heconeobpazyromniue "
cosieoOpa3zyroniue OKCH/IBI.

KucnoTHele OKCHOBI, UX CBOMCTBA.
OcHOBHBIE OKCHUJIBI, MX CBOMCTBA.
AMdoTepHbIe OKCHU/IBI, ux
CBOMCTBA. 3aBHCHUMOCTH CBOICTB
OKCHUJIOB METAJNIOB OT CTEICHHU
OKHCJICHHS. AHTUAPUTTBI
KapOOHOBBIX KHCIJIOT KaK aHajoru
KHCJIOTHBIX OKCHJIOB.

Kuciorsi OpraHuyeckKue U
Heopranudeckme. Kucinorel B
CBETEC TEOPUHU DJICKTPOJUTUUYECKOU
mucconmanud. KucioTrel B cBeTe
MPOTOJTUTHICCKOM TEOPHH.
Knaccudukanus opraHuyecKux u
HEOpraHuyeckux KucioT. Oomue
CBOMCTBA KHMCJIOT: B3aHMOJICHCTBHUE
OPraHWYeCKUX M HEOPraHWYECKUX
KHUCJIOT C METa/ZlaMH, OCHOBHBIMH 1

aM(pOTEePHBIMH OKCHIaMU u
THJIPOKCUIAMH, c COJISIMHU,
o0pa3oBaHUE CIOXKHBIX 3(DUPOB.
OcoOeHHOCTH CBOIICTB

KOHIEHTPUPOBAHHOW  CEPHOM U
A30THOM KHCIIOT.

OcHoBaHMsl  OpraHm4yecKkue W
Heopranuveckue. OcHOBaHMS B
CBETE TEOPUHU DIIEKTPOJUTHYECKON




muccounanuu. OCHOBaHUSL B CBETE
IIPOTOJIUTUYECKON TEOPUH.
Knaccuukamuss opraHudyeckux u
HEOPraHUYECKUX OCHOBAaHMH.
XHUMHYECKHE CBOMCTBA IICIOUYEeH U
HEPACTBOPHUMBIX OCHOBAaHMH.
CaoiicTBa OECKHUCIOPOAHBIX
OCHOBAaHMH: aMMHAKa W AMHUHOB.
B3aumHOoe BIMsSHHE aTOMOB B
MOJIEKYJIE aHWJIMHA.

AMmdorepHble OpraHuyecKue H
HeopraHuyveckKue COeTMHEHUSI.
Am@oTepHbIE OCHOBaHHS B CBETE
IIPOTOJIUTUYECKON TEOPUHU.
AmpoTepHOCTh OKCHJIOB u
TUIPOKCHJIOB TEePEXOTHBIX
METaJIJIOB:  B3aUMOJEWUCTBHE  C
KHCIIOTaMH U IIeJI0YaMHu.

Couu. Knaccuduxanus nu
XUMUYECKHE  CBOMCTBA  COJIEH.
OcoOeHHOCTH  CBOMCTB  coJieit
OPraHWYeCKUX M HEOPraHWYECKUX
KHCIIOT.

I'eHeTHYecKkas CBSI3b MEKILY
KJIACCAMHU OPraHUYeCKHX H
HEOPraHUYeCcKuX coeIMHEeHUI.
[loHsATHE O r€HETUYECKOM CBSI3U U
TEHETUYECKUX PALIax B
HEOPraHWYECKOM M OpraHuueCcKoi
xumuu. ['eHeTnueckue psiipl
MeTaia (Ha mpuMepe Kalblus U
Kesesa), Hemerauia (cepsl U
KPEMHUS), IEPEXOTHOTO AIIEMEHTA
(mmuka). ['eHeTnaeckue psiapl

Tema2.8Xumus ConeprxaHue y4eOHOro MaTepuaja 10
3JIEMEHTOB
1 | Xumus 3;1eMeHTOB JIP9

S-DJIeMEHTEHI. 2 OK1
Boxopon. JIBoiicTBEHHOE OK2
MOJIOKCHHE BOJIOPOJA B OK7
[Tepuonnueckon cucreme. M3oTomsl
BOJOpO/A. Tsoxenas BOJA.
OKucauTeIbHbIC u
BOCCTaHOBUTEIIbHBIC CBOMCTBA

BOJIOPOJIa, €ro  MOJIydeHUEe U
npuMmeHenue. Posb  Bogopona B
JKMUBOM M HEXKUBOU MPUPO/IE.

Boga. Ponb BOJBI Kak
Cpenoo0pas3yromero BEIIIECTBA
KICTKH. OKOJOTHYSCKUE aCIICKThI
BOJIOIIOJIL30BAHUSL.




DJIeMeHTBhI |A-rpynnsi.

Hlenmounsie  metayuibl.  OOmas
XapaKTepUCTHUKa LIEJIOYHBIX
METaJIJIOB Ha OCHOBaHUU
nonoxenuss B Ilepuonnueckon
CHUCTEME 3JIEMEHTOB J.N.
MenpeneeBa M CTPOCHHS ATOMOB.
[lonyuenue, ¢buznyeckue u

XUMUYECKHE CBOWCTBA IIEIOYHBIX
MeTaJUIOB. KaTHOHBI  IIETOYHBIX
METAJIJIOB KaK Ba)KHEHIIAs
XUMUYECKast ¢dbopma X
CYIIIECTBOBAHUS, perynsTUBHAas
pOJIb KaTHOHOB Kallusl W HATpUS B
JKABOU KIIETKE. [Ipupoausie
COCMHEHUS HATPUA M Kallus, HX
3HAYCHHE.

JuemenTbl |IA-rpynnbl.  Obmias
XapaKTEePUCTHKA
[IEJI0YHO3EMENbHBIX METaJUIOB U
MarHusi Ha OCHOBAHHWH TIOJIOKEHUS B
[Tepunoanueckoit CUCTEME
anementoB JI.MI. MeHnneneeBa u
cTpoeHusi aromoB. Kanbuuii, ero
MOJTy4YCHHE, dbuznveckue u
XUMUYECKHE CBOMCTBA. BaxkHeline
COCMHEHUS KalblUs, UX 3HAYCHUE
u  npumeHenue. Kampiuii B
pupoJie, ero ONoJIOTUYECKask poJib

p-DIEMEHTBI.

AJIOMUHHHA. XapakTeprucThka
ATTFOMHHUS Ha OCHOBAHMU
nojoxkeHus B llepuogmyeckoii
CHCTEME 9JIEMEHTOB

J.M.Mennaeneena u CTpPOCHUSA
atoma. [lonmydyenue, usznueckue u
XAMHAYECKHE CBOWMCTBA aAJFOMHUHHUS.

Baxneiiniue COCIMHEHUS
AIIOMHUHMS, UX CBOMCTBA, 3HAUCHUE
u IpUMEHEHHE. [Tpuponnsie

COCIMHEHHS aTIOMHHHSL.
Yraepon u kpemumii. OOmas
XapaKTEpPUCTHKA HAa OCHOBAaHUM HX
nojoxkenuss B llepuogmueckoit
cucreme JI.MI. MengeneeBa u

CTPOCHU aToMa. HpOCTLIC
BCIICCTBA, O6p330BaHHBIC O9TUMH
QJICMCHTaMHU. OKCI/I,Z[LI n

TUAPOKCUABI YIIEpPOJa U KPEMHHUS.
Baxneimue coau  YroJbHOW W
KpEMHUEBOM KHUCIOT. CHiMKaTHas
IIPOMBILITIEHHOCTb.

JIP9
OK1
OK2
OK7




I'ajorensl. Ob6mas
XapakTEepPUCTHKAa  TajoreHoB  Ha
OCHOBAaHUM UX TIOJIOKEHHUS B
ITepunoguueckoit cUCTEME
anemeHToB  J[.M.MenneneeBa u
CTpOEHHSI  aTOMOB. [ 'ajloreHsl —
MpOCThIE  BEIIECTBA:  CTPOCHHUE
MOJIEKYJl, XUMHYECKHUE CBOMICTBA,
MOJTy4eHUE u MIpUMEHEHUE.
Baxnerimmue COCIMHCHUS
rajoreHoB, UX CBOICTBA, 3HAUCHUE
U 1puMeHeHue. lamoreHsl B
npupone. buosoruyeckas  poiib
TaJIOre€HOB.

XaJIbKOTeHBbI. OOGmas
XapaKTEePUCTHKA XaJIbKOTE€HOB Ha
OCHOBAaHWUM WX TIOJIOKECHHUS B
[Tepnoanueckoit CUCTEME
snementoB JI.MI. MeHnneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€HBI —
MPOCTHIC BEIIECTBA. AJUTIOTPOIIHUS.
CtpoeHne MOJEKYyJ aIOTPOITHBIX
MoaudUKaIMi W WX CBOMCTBA.
[Tonmyuenne u MPUMEHEHHE
KHCJIOpOJa U cepbl. XaJIbKOI'€HBI B
IPUPOJIE, X OMOJIOTHYECKas POJIb.
OaemenThl VA-rpynnbl. OOmias
XapaKTepUCTUKA DJIEMEHTOB 3TOU
rpynmnbl  Ha  OCHOBaHUU  MX
nojoxkenus B llepuoamueckoi
CHCTEME 9JICMEHTOB J.N.
MenpeneeBa M CTPOCHHS aTOMOB.
CtpoeHue MOJEKYJIbl a30Ta W

QTIOTPOITHBIX Mo upUKauit
dochopa, wux duzMUeCKUe U
XUMUYECKHE CBOWCTBA.
Bonopoansie COCIMHEHUS
9JIeMeHTOB V A-TpyIIIIBL.

CamocrosiTeJibHAS paodora.
[MoarotoBUTH cooOrieHue:

XalnbKOTEHbBI B IIpupoac, Hux
Omosoruueckas POJIb

d-DirleMeHTBI.

OcobeHHOCTH CTpOeHHs aToMOB d-
JJIEMEHTOB (IB-VIIB-rpynmn).
Menp, 1MHK, XpOM,  JKEJEe30,
MapraHel] Kak MpOCThIE BEIIECTBa,
uX (QuU3NUECKue © XUMHUYECKUE

CBOMCTBA. Haxoxnenue ITUX
METAJJIOB B MIPUPOJE, ux
MOJIy4YECHHUE " 3HaUYEHUE.

COGI{I/IHGHI/IH d-snemenToB C

JIP9
OK1
OK2
OK7




Pa3IIMIHBIMHA CTCIICHSIMHU
OKHCJICHHA. XapaKTep OKCHJOB H
TUAPOKCUIOB J3TUX DJJICMCHTOB B

3aBUCHMOCTH oT CTEIIEHU
OKHCJICHHUS METaJlia.

CaMocrosiTeJIbHAS pabora.
IToaroToBUTH JOKJIaI;
«Haxoxnenne Meau, IUHKA,

XpoMa, JKele3a, MapraHua B
opuposie, UX  IOJIydeHUe U
3HAYCHUED.

Tema 2.9XuMus B KU3HHU
o0IIecTBAa

XuMHA B JKM3HHU 001IIeCTBA

Xumus Hu MPOU3BOJICTBO.
XnMudeckas MIPOMBIIIIJIICHHOCTh U
XUMHUYCCKHUE TCEXHOJIOTHUH. CI)IpI)e

JUTSE XHMHUYECKOU
MIPOMBIIIJIEHHOCTH. Bona B
XUMHUYECKON MIPOMBIIIJIEHHOCTH.
DHeprus TUTST XUMHUYECKOTO
MPOU3BOJCTBA. Hayunsie
MPUHLIMIIBI XUMHUYECKOTO
MPOU3BOJCTBA. 3ammura
OKpyXKalollleld cpeapl W OXpaHa
TpyAa npu XUMHYECKOM
npousBoJcTBe. OCHOBHBIE CTaJIuU
XHUMHYECKOTO MIPOU3BO/ICTBA.

CpaBHEHHE TTPOM3BOJCTBA aMMHAaKa
1 MeTaHoJIa.

XuMHuSI B CeJbCKOM XO03sliicTBe.
XuMH3aIUs CEIbLCKOI0 X03IMCTBA U
ee HampaBjeHus. Pactenus u mousa,

IIOYBEHHBIN HOTJIONIAIONINHI
KOMIUIEKC.  YoOpeHus W HX
KJ1acCU(UKAITHSI. XUMHYECKHE
cpencTBa 3aIIHUTHI pacTeHui.
OTpunarenbHbIe MOCJIEACTBUA
MPUMEHEHHUS TIECTUIUIOB U OopbOa
c HUMH. Xumuszanus
’KMBOTHOBOJICTBA.

XUMHA U JKO0J0rusl. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOLIEH CpEdbL.

Oxpana ruzpocoepsl oT
XMMMYECKOTO 3arpsisHeHus. OxpaHa
HIOYBBI oT XMUMHUYECKOTO

3arpsa3HeHus. OxpaHa aTrMocdepsl
OT  XHMHUYECKOTO  3arps3HEHHs.
Oxpana ¢aopsl u ¢dayHel OT
XUMHYECKOTO 3arps3HeHusl.

JIP9
OK1
OK2
OK7




buoTexnonorus U TEeHHas
WHXEHEPUSL.

XuMusi 4 TOBCEJHEBHAs KH3Hb
yesioBeKka. JlomamHss  anTeka.
Mornume W YUCTAIIHE CPEACTBA.
CpencrtBa 0OOpbObI C  OBITOBBIMHU
HacekoMbIMU. CpencTBa JIMYHOU
TUTUEHBl U KOCMETHKH. XUMHUS H
numa.  MapkupoBka — yIakoBKa
MUIIEBbIX u TUTHCHUYECKUX
MPOJYKTOB M YMEHHE HX YHUTaTh.
DOKOJIOTHSL  KWiHIa. XUMHS U
TeHETHKa YeJI0OBeKa.

KouncyabTanus 8. Oxpana ¢iopsl 1
U (GayHbl OT XUMHYECKOTO
3arps3HEHUs
2 | IlpakTHyeckas padora.Ne24 2 JIP7 JIP12
OcHOBBI NMIIEBOMH XUMHHU OK1
OK2
OK7
3 | IlpakTH4eckasi padora.Ne25 2 JIP7 JIP12
Hccienopanue  KOCMETHYECKHX OKl1
cpeacrs OK2
Bcero: 175 OK7

qac

3. — TMPOAYKTHBHBIN (TUITAHMPOBAHWE W CAMOCTOSITEIILHOE BBIMIOJIHEHUE ACATEIBHOCTH, PEUICHUE
MPOOJIEMHBIX 3a/1a4)

3. YCJIOBUA PEAJIMBALIMUA YUYEBHOI'O IIPEIMETA

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

Peanuzanus yuebHoro npeamera TpedyeT HaTu4us yueOHOTO KaOMHeTa.
OcBoeHKe nporpamMMbl yueOHOTO MpeaMeTa « XUMUS» IPeAnoaracT HaJuyue B
npodeccruonansHO 00pa30BaTEIFHON OpPraHU3aInH, peaTu3yIoneh
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 JEATETHPHOCTA 00yUJaIONIUXCSl.
[Tomenienne kabuHeTa JOJKHO YAOBIETBOPATh TPEOOBAHUSIM 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. UudopmanuoHHoe odecriedyeHue 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,
ocBauBatomux npodeccuu u cneruanbHoctu CI10. — M., 2017

Epoxun KO.M., KoBasiera N.b. Xumusa mis npodeccuilt U crneruaibHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAy4YHOro mpoduiiel: y4yeOHMK 1 CTYACHTOB
npodeccuoHaIbHBIX 00pa30BaTENbHBIX OpPraHU3alMid, OCBAWBAIOIINX MPOPECCUU U
cneruanbHoct CIIO.— M., 2017

Jlna npenooasameneil

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

29.12. 2012 Ne 273-®3 (B pen. Penepanbubix 3ak0HOB 0T 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 No 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  oOmero  oOpa3oBaHUs,  YTBEPKACHHBIA  MPHUKA30M
MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot 17 mas 2012 r.
N413

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

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

HNuTepHeT-pecypchl
1.JIaGopaTopHbIil TpakTUKyM. XUMHUS IPOLIECCOB ropeHus. Yuebnoe nocooue2019
Kynpuna 1O.B.

2.www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbI»).



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



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

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 00LIMEe KOMIIETEHIIMH) 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  JiJii  OOpaboOTKU W
nepeaayr XuMHUIEeCKON uHGOpMaIuu
U €¢ MPEICTABJICHUS B Pa3TUIHBIX
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 aucuuiuinael OYIL10 Xumus cneuuansHocT 35.02.06
«TexHomorus Npou3BOJICTBA U NEPEPAOOTKU CEIBCKOXO3SICTBEHHON MPOAYKIIUN»
Astop: mnpenogasarens OI'AIIOY  «KopouyaHCKul  CEbCKOXO35MCTBEHHBIN
TEXHUKYM» AnenHunkoBa A.l.

Pabouas nporpamma  gucuuminHbel OYIL10 Xumus pa3paboraHa Ha OCHOBE
®denepanbHOr0 00pa30BaTENIBHOIO CTaHAApPTa CPEAHEro MpPOPECcCUOHAIBHOIO
oOpazoBaHuss W yudeOHoro IutaHa  cnenuanbHocTH  35.02.06 TexHomnorus
IPOU3BOJICTBA U MEPEPAOOTKU CEIBCKOX035IUCTBEHHON TPOIYKIIUN

B pesynbrare ocBoeHHs Yy4ye€OHOM IUCUMILIMHBI, OOYy4arOUIUICS JOJDKEH
obnanate npeaxycMmorpeHHbiMU OI'OC no cnenmansroctu 35.02.05 Texunomorus
POU3BOJICTBA U MEPEPAOOTKU CEIBCKOX035IUCTBEHHON TPOYKIIUN
YMEHUSIMU M 3HAHUSIMHU, KOTOpbIE W3JIOKEHbl B LENSAX W 3aJadax ydyeOHOM
JTUCIUTUTHHBI.

Pabouas nmporpamma auciurmuabl OYIL 10 XumMust conepxur:

-MacrnopT pabouyei mporpamMmmel;

-CTPYKTYpPY U cojiep>kaHue paboyeil mporpaMMmai:
-YCJIOBHSI peaju3aliy MporpaMMbl MOTYJIS;
-KOHTPOJIb U OLIEHKY PE3yJIbTATOB OCBOCHUS MOJIYJIS;

B macnopte ykazana o6iacTh NPUMEHEHUS IPOTPAMMBI, MECTO TUCHHUTLIIUHBI
B CTPYKTYpPE OCHOBHOM MPOQECCHOHATLHON 00pa30BaTeNbHOM MIPOrpaMMBbl, LIETH U
3ajlayd  y4eOHOM  JUCHUIUIMHBI, TpeOOBaHUS K pe3ysibTaraM OCBOCHHUS
JTUCIUIUIMHBI, YKa3aHO PEKOMEHAYeMOe KOJIMYECTBO YacOB Ha OCHOBE y4yeOHOM
JVCUUTLITAHBI

B ctpykrype u comepkanuu paboueil mporpaMmbl yKazaHbl HAMMEHOBAHUS
pa3zesoB TeM, CoiepKaHUe yueOHOro MaTepuaa, JJabopaTopHbIe U MPAKTUYECKHUE
paboTHI, caMOCTOsITeIbHAS padoTa OO0YJAIONIUXCS, KOJIMYECTBO YacOB U YPOBEHB
OCBOEHUS.

B pazgene: VYcnoBus peanuzanuu TporpaMMbl  y4eOHOM HCHUTIIUHBI
npuUBEJEeHbl TPeOOBaHUS K MAaTEepHAIbHO-TEXHHUYECKOMY M HH()OPMALMOHHOMY
oOecrieueHnI0 O0y4eHHUs, yKa3aH MepeueHb PEKOMEHIyeMbIX YUeOHBIX W3AaHUM,
HNHTepHET-pECYPCOB, TOMOIHATEIBHON JTUTEPATYPHI.

Penensenr
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