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HpencenaTenb 3KCIIEPTHOIrO COBETA

"H. M. MuxansioBa

/’
PexoMEH/IOBAHO K HCIIOJIb30BaHMIO dKCliepTHHIM coBeToM ['BIIOY «ApmaBHPCKOTro MEHIMHCKOrO KOJLISKA»
3aKJI0ueHHe IKCIIEpTHOro coBeTa Ne# ot A% etk | 2024 rona

Opranuzauus pa3paboTUMK: TOCYJapCTBEHHOE OIOUKETHOE MNpOdeccHOHaNbHOe 00pa3oBaTe/bHOE yupeKIACHHE «ApMaBUPCKHH
MeIMIMHCKHMI KOJUIE/DK» MUHHCTEPCTBA 3paBooxpaHeHus KpacHonapckoro kpast

CocraBuTenu: ki1 T
npernonasatens [BIIOY «ApMaBHPCKui MEIMIMHCKUH KOJLIEK» AHTIOIINH AJIEKCaHP HBanosu4 [-b) S
PelieH3eHTHI:

BuyTpenHss peuensus crapiuuii meroauct [BIIOY «ApmaBupcKui meauuuHckuil koutemk» KA. JleonTseBa
BHelHss pelleH3Hs IPeNojaBaTellb XMMHUH BbICIIEH KBAIM(PHKAIMOHHOH KaTeropuu ['BIIOY KK AUCT TI'.A. CmupHOBa

PaGouast mporpamma paspaborana Ha ocHoBe {eziepalIbHOr0 rocy1apCTBEHHOr0 CTaHAapTa CPEIHEro npodeccHoHaILHOro 00pa30BaHMs
o crenuanpHocTH 34.02.01 CecTpuHCKOE JeNo, YTBEPXK/IEHHOH NprKa3soM MHHNPOUCBEIICHUS Poccuu ot «04» urons 2022 roga Ne
527, 3apeructpupoBanHoro B Muntoct Poccuu ot «29» wronst 2022 roma Ne 69452.

Cojieprkatye IPOrpaMMBI Pean3yeTcsi B NPOLECCe 0CBOCHHS CTY/ICHTaMH [POTPaMMb! ITO/IrOTOBKH CTICLUATHCTOB CPEAHETO 3BEHa M0
crenpanpHocT 34.02.01 CecTpuHCKOE €10 B COOTBETCTBUM C tpe6oBanusamu PI'OC CIIO no cnennanbHOCTH.



PEILEH3 U

Ha pabouyio nporpammy 1o y4e6Hoi aucuunaune OY J1.12 XuMus 1o cneudajbHOCTH
34.02.01 Cectpunckoe geno (Gopma o6yueHus — ouHasi, KBaIMPUKaALKs — MEUIHHCKAS
cecTpa/MeTMLMHCKHIT Gpat), BeINOIHEeHHYIo npenoaasareneM xumuu [BIIOY
«ApPMaBUPCKHHA MEJULIMHCKUN KOJUIEHK» AHTIOIIHHBIM A.N.

[Iporpamma paspaborana Ha ocHoBe TpeGosanuii PI'OC cpexHero o01wero
o0pa3oBaHus, MpPEIbABISEMBIX K CTPYKType, COIEpXKaHHIO H pe3yJbTaTOM OCBOCHHA
yuebHoi mucuumnuasl OYJ[.12 Xumusa, B cooTBeTCTBMM ¢ PexoMeHaauuAMH IO
OpraHW3alMK TOJy4eHHs cpegHero obOuiero oOpa3oBaHWs B Ipejesna  OCBOCHHS
006pa3oBaTeNbHBIX MPOrpaMM CpPENHEro MNpoQecCHOHATBHOr0 00pa3oBaHHsA Ha Oaze
OCHOBHOrO 001ero o6pa3oBaHus C yyeTom TpeOoBaHMH (enepalbHBIX IOCYAapCTBECHHAIX
06pa3oBaTeNbHBIX CTaHAapPTOB O I[0Jy4aeMoil IpodeccHH WIIH CNeUHAIbHOCTH CPEIHEro
npodeccroHaNbHOrO.

Conepxanue nporpammsl OV /1,12 XuMusi HanpapJIeHO Ha NOCTHXXEHHE CIISIYIOLINX
nenei:

- GopMUpOBaHHe y OOyYalOLIMXCS YMEHHs OLEHMBATh 3HAYMMOCTh XMMHYECKOro 3HAHHA
JUISL KQXJIOTO YeJIOBEKa;

- ¢opMHpoBaHHe Y OOYYAIOIUXCS LEJOCTHOrO MpPEACTaBIeHUs O MHpe M pOJIH XHMHH B
CO3[aHUM COBPEMEHHOI1 €CTECTBEHHO-HAYYHON KapTUHBI MHPA; YMEHHs OOBICHUTD 00BEKTHI
M IpOLEcCH OKpYXXarolle AeHCTBUTENBHOCTH: MPUPOAHOMH, COLMAJIBHOM, KYJBTYypHOH,
TEXHUYECKOU Cpe/Ibl, UCTIONB3Ys AJIs 3ITOr0 XUMUYECKUe 3HaHHS,

- pa3BUTHE Y OOYYaIOLIMXCA YMEHHil pa3nuyath (aKThl U OLEHKH, CPaBHUBATH OLEHOYHBIC
BBIBOJIbI, BUJETh HX CBS3b C KPUTEPUSAMH OLEHOK M CBSi3b KPHTEPHEB C ONpe/e]eHHOH
CHCTEMOI LIeHHOCTe#, (OpMyIMpoBaTh U 0OOCHOBLIBAT COOCTBEHHYIO NMO3HLIMIO;

- npuobpeTeHHe OOYYAIOIIMMKCSA OMbITA Pa3HOOOPA3HOH JEATENbHOCTH, MO3HAHHA H
CaMOIO3HAHMS; KJIIOYEBBIX HABBIKOB, MMEIOIMX YHHBEPCAIbHOE 3HAYCHHE UL PasInIHBIX
BUJIOB JIESTENBHOCTH (HAaBBIKOB pEIUEHHMs MpoOGieM, NPUHATHS PEIIeHHH, MOHCKa, aHau3a
06 o6paGoTku HH(OpMALMK, KOMMYHMKATHBHBIX HaBBIKOB, HaBBIKOB HU3MEpEHMUIA,
COTpY/IHMYECTBA, 6€30M1aCHOr0 0OpallleH s C BELIECTBAMH B NOBCEHEBHOH YKU3HHU).

B pesynbTaTe H3y4eHHs NPOTPaMMHOTO Marepuana OOy4alolHecs —HaXOAAT
MaTepHalbHOE €IMHCTBO BEIIECTB B INPUPOAE, HMX TCHETUYECKYIO CBS3b, IPHUYMHHO-
CJIe[ICTBEHHYIO CBSI3b MEXJY COCTaBOM, CTPOEHHEM, CBOHCTBAMH M MPUMEHEHHEM BEILECTB,
3aKOHOMEPHOCTH XMMHYECKHMX MpPOLECCOB, 3aKOHBI MPHPOIBI U XUMHH, ISKOJOTHYECKH
Ge3omacHble CIIOCOObI MPOM3BOACTB BELUECTB M MAaTepHAJIOB.

[IporpaMma CTpYKTYpHpOBaHa 10 pasjesnaM ¥ TeMaM. B nmporpamme ykasaHbl 00BeM
y4eGHOM IMCUMIUIMHBI B 4acax W BHMJAX y4eOHOM NeATeTbHOCTH, ONpejeleHa dopma
KOHTPOJII B pamKaX MpOMEXYTOYHOH aTTecTaluu (3K3aMeH). I MPOMEXYTOYHOU
aTTeCTAllM{ 110 UTOraM OCBOEHMS JHCLHUIUIMHBI CO3/1aHbl KOHTPOJIBHO-OLEHOYHBIE CPE/ICTBA.
VyeGHO-MeToqMYecKoe, MH(POPMALMOHHbIE M MaTepHalbHO-TEXHHYECKOe obecreyeHne
yclIOBHMif  peanu3alli¥  JIUCUMIUIMHBI ~ CONCPXHT  CIIUCKU  JIUTEPATyphbl, MeEpeveHb
0GOpy10BaHHs H TEXHHYECKHX CPEJICTB O0YHCHHS. Copnep)xaHue NMpOrpaMMHOI0 MaTepuasa
HaNpaBJIeHO Ha Pa3BUTHE JIMYHOCTH CTY/(CHTA, BOCIIMTAHHE B HEM IOJIOXKUTEIBHBIX KaueCTB
rpaxaanuHa. B kypce OY/L12 XuMmus HM3Yy4alOTCs pasielsl «OpraHuueckas XUMHUAY,
«O611as ¥ HeOpraHUu4ecKas XUuMHs».

[lporpaMma IIOCTpOEHa C Y4eTOM MpPUHLMIOB  CHCTEMHOCTH, HAay4HOCTH,
JOCTYIHOCTH, MPEEMCTBEHHOCTH H MEPCIIeKTHBHOCTH MEXJy PaslIMiHBIMH pasjiesnamu




Kypca. 3HA4YMTENBHOE MECTO YAeNsAeTcs, Kpome ayAMTOPHOH, nuddepeHInpoBaHHOH
CaMOCTOSTENbHON padoTe.

B paboueit nporpamme B cBete TpeGoBanuii ®PI'OC  ykazan  mepetcHb o0mMx
KOMIIETEHIIMH ¥ TepedHcieHsl TexHonoruu Gpopmuposanns OK Ha yqeOHBIX 3aHATHSX.

PaGouas mporpamma no aucuurinie OYJ1.12 Xumus no CrneuuajlbHOCTH 34.02.01
CecTpUMHCKOE /€N0, BBINOJIHEHHAs MpernojaBare/eM XHMUH AHTIOLIMHBIM A.A., MOXeT
OBITh MCIONB30BaHA JUIS OOEcHedeHHs OCHOBHON 00Opa3oBaTe/NbHOH MPOrpaMMbl IO
cniequanbHocTy 34.02.01 Cectpunckoe aeno (dpopma oOydeHHs - OYHAs, KBaJTU(pUKALMS —
MeMIHMHCKas cecTpa/MeTMIUHCKUH Opar).

PelieH3€eHT: NpenoiaBaTelb XUMHHU BBICLIEH KBaTM(HKALMOHHOM auwff
xateropuu ['BITIOY KK AUCT I'.A. CMupHOBa



PELIEH3U S

Ha pabo4yro nporpammy 1o y4e6Hoi aucuuminne OY /1. 13 BHoMorus no cneunaibHOCTH
34.02.01 Cecrpunckoe meno (Gopma o0y4eHus - ouynas, kBaaudukanus — MeauuMHCKas
cectpa / MeaMUMHCKUI Opat), BBINONHEHHY O npenoaasateneM 6xonoruu I'BIIOY
«ApMaBUpCKHUI MeIMUMHCKUE koyutek» D.B. JlaHHesH.

Paboyas nporpamma paspaGorana Ha ocHoBe @enepalbHOro 00pa3oBaTEIBHOTO
cTaHznapTa npogeccuonansHoro obpasosanus (PI'OC CIIO) no crnetuansHocTy Gapmanus,
YTBEPXKIEHHOr0 InpukazoM MuHnpocsemenus Poccuu ot 04.07.2022 Ne 527 «O6
YTBEPXKAEHUH (eaepabHOro rocyaapCTBEHHOro 06pa3oBaTebHOrO CTaHJapTa CpeIHero
npodeccHoHanbHOro o6pasoBanus Mo cneuuansHoctH  34.02.01  CecTpuHCKOe Jeno
(3apeructpuposano B Munroct P® ot 29.07.2022 Ne 69452).

B pesyabTaTte M3yueHHs NMpPOrpaMMHOro MatepHaJia, o0ydyaloIlHecs OBJIaJeBalOT
3HAHUAMM 10 Guonoruu. Mcnonb3yloT npHoOpeTeHHbIe 3HAaHUA M YMEHHA B NPaKTHYECKOMH
JEATENILHOCTH U B MIOBCEIHEBHOM YXHU3HH.

Ouenka cTpyKTYpbl paGoueii nporpaMmmbl (XapaKTepHCTHKA pa3/ieJioB).

[IporpaMMma CTpyKTypHpOBaHa IO pa3feliaM M TeMaM, yKa3aHbl 00BEM ydeOHOi
JUCLMIUIMHBI B 4Yacax M BHAax y4yeOHOW pabGorel. OmpeneneHa ¢opma B paMKax
IIPOMEXYTOYHOM aTTecTauuH (KOMIUIEKCHBIH 3Kk3aMeH). J[i1si npoBeneHHUs! IPOMEXYTOYHOH
aTTeCTallMU M0 UTOTaM OCBOEHHS TUCLUIUIMHBI CO3aHbl KOHTPOJIBHO-OLIEHOUHBIE CPE/ICTBA.
YuyebHo-MeToqMUecKoe, HHGOPMALHOHHOE M MaTepUalbHO-TEXHHYeCKoe obecreyeHue
YCIOBUH peanu3alyy JUCLMIUIMHBI COHEPXXUT CIHCKH OCHOBHOH JIONOJHHUTENBHOM
JIUTEpaTyphl, aJpeca COBPEMEHHBIX OOpa3oBaTeNbHBIX CAHTOB, a TaKXe IepedHH
obopynoBaHusi yueOHOro kabuHeTa M TEXHMYECKMX cpelcTB oOydeHus. Bce 3To ciyxur
NpoBeieHUH y4yeOHOU paboThl B COOTBETCTBMM ¢ TpeGoBaHUAMH cTaHmapta. Heobxomumo
OTMETHUTH HalpaBJIEHHOCTh COAEPXAHUS MPOrpaMMHOr0 MaTepuasla Ha pa3BUTHE JIMYHOCTH
CTyZeHTa, BOCIIUTAHHE B HEM IpaXkKJJaHHHa CBOET0 rocy1apcTBa.

Copep:kaTesibHble IHHHH NPOrPaMMBbl.

B kypce Ouonoruu wu3ydaroT cieaywooumue pasgensl: «Kinetka — CTpyKTypHO-
—~¢yHKUHOHAIbHAS €IHHHIA XHBoro», «CTpoenue M QyHKUMM opraHusma», «Teopus
9BOJIIOLIMMY, « DKOJIOTHs», «Bbruonorus B )U3HUY», «BHOIKOIOrHYECKHE UCCIIEJOBAHUS.

[lporpaMMa TOCTpPOEHa C Y4YETOM [PHHUMIOB CHCTEMHOCTH, HAay4YHOCTH,
JOCTYIIHOCTH, @ TaKXe IIPeeMCTBEHHOCTH H IEPCNEKTHBHOCTH MEXAY Ppa3IH4HBIMH
pasnenaMu Kypca.

OueHKa COOTBETCTBHS TeMATHKH NPAKTHYECKHX 3aHATHI, JJaGopaTopHbIX paGoT
TpeGOBaHHSIM MOATOTOBKH BBINYCKHHKA MO0 npodeccuH (CNEUHANBHOCTH) H
coaep:kaHHIo paboyel NporpaMmsl.

B npolecce MNpOBENEHHA 3aHATHH MO OHOJOIWM MNPOCNIEKHBACTCS BO3MOXKHOCTH
Pa3BUTHA U COBEPLICHCTBOBAHUSA y CTY/IEHTOB CIIOCOOGHOCTEH, 8 HMEHHO:



- MHOOPMaUMOHHbIe (YMEHHs MOHMMATh 3a/laHHA B Pa3IMYHBIX (OPMYJHPOBKaX H
KOHTEKCTaX, HaX0JUTh UH(YOPMALMIO B HCTOYHHKAX, CHCTEMATH3UPOBATh U aHAIM3HPOBATh
HHbOpMALIHIO);

- HHTEJUICKTyallbHbIe (CPaBHEHHE U COMOCTaB/ieHHe, 00001IeHHe, CHHTE3, OLICHHBaHHEe
M KJaccCHpHKaLus);

- KOMMYHHKAaTHBHbIE (yMEHHE UCIIONB30BaTh I0Jy4eHHbIEe 3HAaHUSA B XKHU3HH, CTaBHTh
3a/1a4¥ ¥ 100MBaThCS MOCTABIICHHOM LIe/H, paboTaTh ¢ HCTOYHHKAMH HHPOPMALIHH).

SI3bIK M CTHJIB H3JIOJKEHHS, TEPMHHOJIOIHS.

CTHnMcTHKA W3I0XKEHHs, TEPMUHOJIOTUS COOTBETCTBYET HOpMaM U (QYHKIIHOHAIIbHBIM
0COOEHHOCTSAM Hay4HOIO CTHJISL PEYH.

CoorBercTBHe coaepxaHus paboyedl mporpaMmMbl COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, TEXHHKH H MPOH3BOACTBA.

B pa6oueit nporpamme B cBete TpeGoBanuit ®I'OC ykazaH nepedeHb OOLIMX
KOMIETEHUHH U repeduciiensl TexHonoruu ¢popmupoBanns OK Ha yueOHBIX 3aHATHAX BXOJE
OCBOEHHS JUCLIMIUTUHBI.

B paGouyeit mnporpamme OV]I.13 Buosnorus crnemuansHoctd 34.02.01 CectpuHckoe
JIeJIo TpernojaBaTelieM B IOJHOM O00BEME MCMOIb30BaHbl METOAMKH IperoJaBaHus [Jid
obecrieyeHUs] HMHTEHCHBHOW 0011€06pa3oBaTeNbHOM  MOArOTOBKH  OOyYalOLIUXCS  C
BKJIIOYEHHEM YPOKOB-NIPAKTHYECKUX 3aHATHH JUIs pealu3alldd TeMaTHKH MPUKIAJHBIX
Moy el mpuMepHoit paboueit mporpammel OV [1.13 Buosnorus ¢ yuetom tpebopanuii @I'OC
COO. Dr1o  chnocobCTByeT  MakCHMaJIbHOMY — HANOJHEHHIO  NPO(ECCHOHAIBHO
OpHUEHTHPOBAHHOTO cofepxaHus paboueit nporpammel OV 1,13 buosorus.

Meroauka npenogaBaHus OCYLIECTBIIAETCS Yepe3 BBINOJHEHHE ONpe/IeIEHHBIX BUI0B
paboT, CBs3aHHBIX ¢ Oyaymed NpoecCHOHaNbHOM [esTe/NbHOCThIO, M HalpaBleHa Ha
GopMHpOBaHHe, 3aKpEIUICHHe M pa3BUTHE MPAaKTHYECKUX HABBIKOB M KOMIICTCHLHH,
COOTBETCTBYIOLIMX MNpo¢umo o6pa3oBaTenbHOM mNporpammbl crneuraabHOCTH 34.02.01
CecTpHHCKOE JI€J10.

Y pOKHU-TIPAKTHYECKHE 3aHATHA (MPUKIafHbIe MOAYJH), ypok-nexuus u T4 B CIIO —
5T0 QopMa 06pa3oBATENbHON NEATENBHOCTH, KOTOpas BKIOYAeT B Cebs NPaKTHYECKYyIO
IOATOTOBKY CTYAEHTOB B paMKaX OCBO€HHs 0Opa3oBaTeNbHOH MPOrpaMMbl C Y4ETOM
Oynymed npopeccHd M  CIOCOOCTBYeT —HANONHEHHIO MPAKTHKO-OPHEHTHPOBAHHOIO
coziepxanus paboueit nporpammet OY I.13 buosnorus.

YpOKH-NpaKTHYeCKHe 3aHATHA (MPUKJIAQHBIE MOJIYJIH) TO3BOJSIOT —CTYACHTaM
MOJYYUTh HEOOXONHMMBIH ONBIT M TOATOTOBKY MUIS YCIEIUHOH Kapbepbl B BbIOPaHHOI
obnacTy.

Y poKH-NIpaKTHYeCKHe 3aHATHA(TIPUKIaiHbIE MOIYIIH) , YPOK-JIeKLHs B pabouei
nporpamme OV /1.13 Brosnorus oTpaxxeHsl B TEMax:

Tema 2.1 Ctpoenue opranusma ITK 3.4 TIK 3.5

Tema 2.2 ®opmsl pa3MHokeHHs oprank3mos [1K 1.1

Tema 2.6. 3axoHoMepHocTH HacienoBanus 1K 2.2

Tema 2.8. CueruienHoe HaclegoBaHue npusHakos [1K 2.2



el

Tewma 4.4. BausiHue aHTponoreHHpIx dakropos Ha 6uoctepy I1K 3.2
Tema 4.5. Bnusinue coumansto-skonornyeckix $pakTtopos Ha 370posbe desoseka [TK

Tema 5.1. BuotexHonoruu B xu3nu kaxmoro 1K 2.2
Tema 5.2.1. Buotexnonoruu B Mepuuune 1 dapmanuu I1K 2.2

PexomMenaauuu, 3ameuanus.
3amMe4yaHuii Her.
3akio4yenue:

Pabouas mporpamma mno gucuumimae OVYJ]. 13 Buonorus, BbINOJIHEHHAs

npenonasareneM Ouonorun JlanuensH D.B. MoxeT ObITh MCMONB30BaHa Ul 00eCredeHHs
OCHOBHO# 00pa3oBaTeNbHOM NporpamMmel 10 creuuanbHoctd 34.02.01 CecTpuHckoe aeno
(Ga30BBIf  ypOBeHb MOArOTOBKH CpPENHEro MHpOQecCHOHANLHOro 00pa3oBaHus, (opma
o0y4eHwus - oyHas, KBa.flmpuxauux Menuuunckas cectpa / MeauUMHCKuUi 6par).

Pelienzenr // 4’ CHAR \

CTapUIMH MeTonnéT FEH(‘)V LxApMaBHpcxnn MEIULHUHCKUN KOJUIEIXK»

““\ A s

K.A. JleoHTheBa,

s



PELHEH3USA
Ha pabouyro NporpamMmy Mo y4eOHoH AUCLIUILIMHE OVY/J1.12 Xumus
no crieuuanbHocty 34.02.01 Cectpunckoe neno (popma o0yueHus — 0uHad,
KBaJIMGUKALMA — MEULIMHCKAs CeCcTpa/MeAMIMHCKHE Gpat), BBITIOTHEHHYIO
npernojaBaresneM XUMHH
['BIIOY «ApMaBHPCKHH MEAULIMHCKUI KOJUIEIDK AnTiolnHeIM A M.

[IporpamMma paspaboTaHa Ha OCHOBe TpeOOBaHHH ®I'OC cpeatero obmero
06pa3oBaHys, TpPeIbABIAEMbIX K CTPYKTYpE, CONEpXKAHWIO M pE3yJIbTaTOM OCBOCHHA
yuebnont mucuumunel OY/l.12 Xumwus, B COOTBETCTBUH C PexoMeHOaLUsIMH IO
OpraHM3alli¥ TONydYeHHs cpejaHero obmiero o0pa3oBaHuMs B Tpejiena OCBOCHHA
06pa3oBaTeNbHBIX [POrpaMM CpeaHero MpopecCHOHaIbHOro obpasoBaHus Ha 0Oa3se
OCHOBHOTO 06111ero 06pa3oBaHus ¢ y4eToM TpeGoBaHui (efepabHbIX roCcy1apCTBEHHBIX
0Gpa30BaTeNbHbIX CTAHIAPTOB O MOTy4aeMoi NpoheccHy MM CHEUHaIbHOCTH CPEHEro
npodeccHoHaIbHOro 06pa3oBaHusl.

Conepxanue nporpammel  OVY/I.12  Xumus HampasIeHO Ha JIOCTH)KEHHE
CleqyIOLIUX Leen:

- (opMHpOBaHMe Y OOYHAIOIMXCS YMEHUS OLEHHBATh 3HAYUMOCTh XHMHUECKOro SHAHUA
JUTS KQXKJIOTO YeJIOBEKa;

- (opMHpOBaHHe Y 06yHalOLIEXCs LIENOCTHOrO NMPeJCTaBNeHUs O MHPE H pOJIM XMMUH B
CO3JAHMH COBPEMEHHOI eCTeCTBEHHO-HAy4YHOH KapTHUHBI MHpa; YMEHHA OOBSICHUTD
00BEKTBl M TIPOLECCHI OKPYXKAIOLIEH JCHCTBHTEIBHOCTH: NPUPOAHOH, COLHAIBHOM,
KyJIbTYpPHOH, TEXHUYECKO#H CPeIbl, MCIIONB3Ys IS TOTO XUMUIECKHE 3HAHMS,

- pa3BUTHE y 06YYAIOLMXCsl yMEHMH pa3nuyath GaKTbl M OLEHKH, CPABHHBATH OLECHOHDIC
BBIBOJBI, BHAETh UX CBS3b C KPUTEPUSAMH OLICHOK M CBS3b KPHTEPHEB C ornpezeneHHON
CHCTeMOit LieHHOCTel, POpMYJIMpOBaTh H 0GOCHOBBIBATb COOCTBEHHYIO MO3ULIHIO;

- npuoGpereHye OOYYaIOUIMMUCA ONbITa Pa3sHOOOPa3HOW AEATE/NBHOCTH, MO3HAHUA H
CaMOIMO3HAHKs, KIIOYEBBIX HABBIKOB, HMEIOIIMX YHHBEPCAIbHOE 3HAYCHHE  JUIA
pa3IMYHBIX BUIOB JEATENbHOCTH (HABBIKOB PELICHHS npoGieM, TPUHATUS PELIEHHUH,
foMcka, aHanu3a o6 06paGoTKM MH(pOpMalKMH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB
U3MepeHHii, COTPYAHHYECTBa, Ge30macHoro odpalleHus ¢ BEECTBAMH B MIOBCEIHEBHOM
YKU3HH).

B pesyiapraTe M3y4YeHHs IPOrpaMMHOro MarTepHana oOyuaromipecss HaXoMsAT
MaTepuaJbHOE EJMHCTBO BEIIECTB B NPHUPOAE, WX TEHETHUECKYIO CBA3D, NPUTMHHO-
CJIe[ICTBEHHYIO CBf3b MEXJY COCTaBOM, CTPOCHHEM, CBOWCTBAMH U IPHUMEHEHHEM
BELIECTB, 3aKOHOMEPHOCTH XHMHYECKHX IpPOLECCOB, 3aKOHBI MPHPOIBI M  XUMHH,
3KOJIOTHYECKH 6e30MacHble CrIoco0bl NPOM3BOACTB BELIECTB U MaTEPHATIOB.

[IporpamMMa CTPYKTypHpOBaHa 110 pa3jie/laM 1 TeMaM. B nporpamMe yka3aHsl 06beM
y4eGHOM AMCLMILIMHBI B Yacax W BHIAX y4eOHOM JesATeNbHOCTH, OompejeseHa (opma
KOHTpONs B paMKaX MpOMEKYTOYHOH aTTecTalHu (ox3ameH). I TPOMEXYTOYHOH
aTTecTalM¥ M0 HTOraM OCBOEHHS JMCLMIUIMHBEI CO3JaHBI KOHTPOJIBHO-OLECHOHHbIC
cpeactBa. Cofep)xaHue MPOrpaMMHOrO MaTepHajia HanpasicHo Ha pa3BUTHE JIMYHOCTH
CTy/IeHTa, BOCTIMTAHHE B HEM MOJIOXKHTEbHBIX Ka4eCTB rpaIaHHHa.

[lporpaMma TMOCTPOEHAa C YYETOM MPHHUMMOB CHCTEMHOCTH, HAyMHOCTH,
JOCTYTHOCTH, MPEEMCTBEHHOCTH M IEPCTIEKTMBHOCTH MEXy PasIuiHbIMU pazzenaMu



Kypca. 3HayWTeNbHOE MeCTO YHensieTcsi, KpoMe ayIMTOpHOM, Aud@epeHUrpoBaHHOM
caMOoCTOsTeIbHON padore.

B pa6oueit nporpamme OV]I.12 Xumus cneumansHoctd 34.02.01 CectpuHcKoe
JIeJ10 mnpernojaBaTelieM B IOJHOM 00BbEME MCIIOJIb30BaHbl METOAMKHM MpENnoJaBaHus I
ofecrieyeHnss HMHTEHCHBHON 0011€06pa3oBaTebHON MOATOTOBKH —OOydHarommxcs ¢
BKIIIOYEHHEM YPOKOB-NIPAKTUYECKUX 3aHATHH Ul peaju3aldd TEeMaTHKH IPUKJIaJHBIX
MOZyNeit mpumepHo# pa6oueit mporpammel OY .12 Xumus ¢ ydetoMm TpedoBannit PI'OC
COO. Drto crnocoGcTBYeT  MakCHMaabHOMY — HAMONHEHHIO  MPO(heCCHOHAIbHO
OPHMEHTHUPOBAHHOTO coAepxaHus padoueit mporpammsl OV J1.12 Xumus.

MeTtoayka mnpenogaBaHus OCYLIECTBJIAETCS 4Yepe3 BBHIIIOJIHEHHE OMNpe/ie/IEHHBIX
BUJ1I0B paboT, CBS3aHHBIX ¢ Oyayluei mpodeccHoHaNIbHON AeATeIbHOCTBIO, U HalpaBjieHa
Ha (OPMHpOBaHWE, 3aKpeIUIEHHe U PAa3BUTHE NPAKTUYECKHX HABBIKOB M KOMIETEHLHMH,
COOTBETCTBYIOLIMX MPodUI0 06pa3oBaTebHON MporpamMmsl cneuuatpHocTd 34.02.01
CecTtpuHcKoe 1eno.

Vpoku-TipakTHueckue 3aHsatvs (mpukiagaele Moxynu) B CIIO — oa10 dbopma
o0pa3oBaTesIbHON AESATEbHOCTH, KOTOpas BKIIOYaeT B ceOs NMPaKTHYECKYIO MOArOTOBKY
CTY/ICGHTOB B paMKaX OCBOEHHs 0Opa3oBaTelbHOM MNporpaMMmbl ¢ ydeToM Oyayuiei
npodeccud M CrnocoOCTBYeT HANOJHEHHUIO INPaKTHKO-OPHEHTHPOBAHHOIO COAEPIKAHHA
paboueii mporpammsl OY J1.12 Xumus.

Vpoku-npakTuieckue 3aHATUs (NpHKIaAHblE MOJIYJH) IO3BOJIAIOT CTyAEHTaM
TOJTyYUTh HEOOXOAMMBIH OMBIT M TOArOTOBKY JUIsl YCINEIIHOH Kapbepbl B BbIOpaHHOM
obnacTu.

Y pOKHU-NpakTHYeCcKhe 3aHATHs (MpHKIagHBle MOAYyIHM) B pabouell nporpamme
OV .12 XuMus OTpaxkeHbl B TEMaXx:

[IK.1.1: Tema 7.2. OOHapyXeHHE OpraHUYECKHX BEIIECTB OTAEJIBHBIX KJIACCOB C
MCIIONb30BaHMEM KaueCTBEHHBIX peakuuit, Tema 9.1.4. Xumuueckuit aHanus npob
MOYBBI;

[1K.1.2: Tema 4.2. CpoiicTBa opranuyeckux coenuHeHui, Tema 4.3. Opranudeckue
BellecTBA B OJKM3HENEATEJIbHOCTH 4YeioBeka. I[IpoM3BOACTBO M NpPHMEHEHHE
OpraHM4eCKUX BELIECTB B NPOMBILLIEHHOCTH, Tema 7.2. OOHapyXeHHe OpraHHYeCKUX
BEIIECTB OTJEIbHBIX KJIACCOB C HCIOJIb30BaHUEM KadeCTBEHHBIX peakuuil, Tema 9.1.2.
Xumuueckuii ananu3 npo6 Boasl, Tema 9.1.3. XUMHYECKHH KOHTpOJIb Ka4yecTBa
NPOAYKTOB MHTAHMS,

[IK 3.2: Tema 4.3. OpraHuyeckHe BelIECTBA B JKU3HEAEATENBHOCTH 4YeJIOBEKa.
TTIpOM3BOACTBO ¥ NPUMEHEHHE OPraHMYEeCKHUX BEILECTB B MPOMBIILICHHOCTH, Tema 7.2.
OGHapy)KeHHe OpPraHHYeCKHX BEIIECTB OTACIBHBIX KJIAaCCOB C HCIOJb30BaHHEM
KaueCTBEHHBIX PEaKIIHii;

[IporpaMma IIOCTpOEHA C YYETOM MNPHHLMIIOB CHCTEMHOCTH, HAy4YHOCTH,
JIOCTYTHOCTH, MPEEMCTBEHHOCTH W TMEPCIIEKTHBHOCTH MEXIY pasiH4HBIMH pa3jienaMu
kypca. OleHKa COOTBETCTBMS TEMATHKH MPAKTHYECKHX 3aHATHH. [Iporpamma siBnsercs
aKTyalbHOM M COCTaBI€HO B COOTBETCTBHM C TOCYAAapCTBEHHBIMM TPeOOBAaHHSIMH K

oOpa3oBaTe/IbHBIM NPOrpamMMaM.
PeueH3eHr: 1o57%;

Crapuui METOUCT 7]/ /
['BIIOY «ApMaBUPCKUI MeIMLIMHCKHH KomlemK» " K.A. JleontseBa



COJEPKXAHHUE

CTp.

OBILIASI XAPAKTEPUCTHKA PABOYE ITPOT'PAMMBI VUEBHOU JUCILUATIIVHBI 4

CTPYKTYPA U ITIPUMEPHOE COJEP)KAHUE YUEEHOH JIUCLIMITJIMHBI 10
. VCJIOBUS PEAJIN3ALIMU YUYEBHOU JUCIUTIIVHBI 25
. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUS YUEEHON JJUCIIUITJIMHBI 28

. JIMCT UBMEHEHHWI U JOIIOJHEHUI 30



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI

OV /. 12 Xumust

1.1. MecTO IMCUUILIHHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMbI:

PabGouas

ImporpamMma y‘{C6H0ﬁ AUCHUILUIMHBL ABJIACTCA YaCTbIO IIPpOTrpaMMbl IIOATOTOBKH CIICOHUAJIMCTOB CPCAHCIO 3BCHA B

cootBercTBUM ¢ PI'OC no cneunansHocT 34.02.01 Cectpunckoe aeno CIIO pazpadorannoit B coorBerctBrm ¢ GI'OC CIIO npuka3 Ne

527 ot «04» uroms 2022

1.2. MecTO TUCHUIUIMHBI B CTPYKTYpe OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbI:
yueOHas mucuuruinHa OY /(.12 Xumust BXOJUT B cocTaB 001Ie00pa3oBaTeIbHbIX YU€OHBIX JUCIUIUIMH MO BBIOOPY, GOpMUPYEMBIX U3
o0s3aTenbHBIX penMeTHbIX obactet I'OC cpegnero obdiiero oopazoanus, A crenuaibHocTeit CITO cooTBeTCTBYIOMIETO TPOQPUIIS

po¢heCCUOHAIBHOTO 00pa30BaHUs.

1.3. Heab u njiaHnpyeMble pe3yabTaThbl 0CBOEHHS IMCUMILINHBI:
B pamMkax nporpamMmbl y4eOHOU JUCIUTUIMHBI 00YYaIOMMMUCS OCBaUBAIOTCH:

Oonue JAucuunjnHapHble
OK 01. Beibupars cmocoGbl peuenust 3a1a4 | B wacTu TpyoBOro BOCIIMTAHHUS: - BJIAQJETh  CHCTEMOM  XHUMHUYECKHMX
pO(ecCHOHANBHOM ACATCIILHOCTH | - TOTOBHOCTbB K  Tpynay, OCO3HaHHE LIEHHOCTU | 3HAHUH, KoTopas BKJIIOYaET:
MIPUMCHHUTCIIbHO K Pa3JIMYHbIM KOHTCKCTaM MacTepCTBa, pr210ﬂ1061/le; OCHOBOIOJararwlInue IHOHITUS
- TOTOBHOCTh K AKTUBHOM nesTenbHOCTH | (XUMHUYECKHH 3JIEMEHT, aTOM, 3JIeKTPOHHAs
TEXHOJOTHUYECKOU " coHaJILHOU HAIPaBJICHHOCTH, oboiouka atoma, S-, p-, O-2JIEKTPOHHBIE

CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIMOJIHATh TAKYIO JE€STEIbHOCTD;

- MHTEpEeC K pas3iIudHbiM cdepaM MnpodeccuoHaIbHOU
eI TeNbHOCTH,

OBnaseHrne YHUBEPCAIbHBIMH YU4e€OHBIMU TO3HABaTENbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JACHCTBUS:

- CaMOCTOSITEIbHO (OPMYIHPOBATh M AKTyaJTU3UPOBATH
npobiieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYILIECTBEHHBIN MpU3HAK
OCHOBAHMS ISl CPAaBHEHUsI, KilaccupUKaluu U 0000IIeHNUS;
- ONpEeAEeTATh UEJIN NEeATEIbHOCTH, 33/1aBaTh MapaMeTpbl

1501050

opOutanu  aToMOB, HWOH, MOJEKyJa,
BAJIEHTHOCTh,  3JIEKTPOOTPULATEIBHOCTD,
CTCNCHb OKHUCIICHHUS, XHMHYECKas CBS3b,
MOJIb, MOJISIpDHAsI Macca, MOJISIPHBIH 00BbeM,

YIJIEpOAHBIH  CKeleT, (YHKIHOHAJIbHas
rpynmna, paiukal, HW30MEpHus, HU30MEpHI,
TOMOJOTHYECKUM pan, TOMOJIOTH,
YTJIEBOAOPO/BI, KHUCJIOPOJI- "
azoTcojiepxKalue COCTUHEHHUS,
OMOJIOTHYECKHU aKTHUBHBIC BEIIECTBA
(yrmeBoabl, OKUpBI, O€NKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJIMHEHUS,
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OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA
MIOMCKa, aHAJIN3a U HHTEPIIPETaluH
nHpOpMaLuH, U

HHq)OpMaHPIOHHBIe TEXHOJOTHUHN HJIA
BBITTOJTHEHHS 33/1a4 PO ECCHOHATBHON
JeATEITbHOCTH;

OK 04. DddexTrBHO B3aMMOAEHCTBOBATH U
paboTaTh B KOJJICKTUBE M KOMAH/IC;

U KPUTEPHUU UX TOCTHUKEHMUS;

- BBISIBJIATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SBJICHUSAX;
- BHOCUTh KOPPEKTHUBBI
COOTBETCTBHUE  PE3YJbTATOB
MMOCIICICTBUU JEATCIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUJICHUE I[PU PpELICHUHU
YKU3HEHHBIX MTPo0IIeM

0) 0a30BBIC UCCIICIOBATEIIHCKHIE ICHCTBHS:

BJIaJIETh HAaBBIKAMU yu€OHO-MCCIIEA0BATEIbCKON U MPOEKTHOMN
NeATeIbHOCTHU, HaBbIKAMH pa3peuieHust mpooieM;

- BBISIBIITH MIPUYUHHO-CJICICTBEHHbBIC CBSI3U u
aKTyaJu3upoBaTh 3ajJady, BbIIBUraTh TMIIOTE3Y €€ pELICHU,
HaXOJIUTh apryMEHTHI TU1st JI0Ka3aTeJIbCTBA CBOMX
YTBEPKIAEHUH, 3a]1aBaTh IapaMeTPbl U KPUTEPUU PELICHUS;

- AHAJIM3UPOBATH IOJYYEHHBIE B XOJE PEUICHUS 3aJadyu
pe3yibTarThl, KPUTUYECKU OIEHUBATh HX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBUSIX;

- yMEThb MEPEHOCUTh 3HAaHUS B IIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JaCTH KUZHEACATEIbHOCTH;

- yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX
oOnacrei;

- BBIJIBUTATh HOBBIE HJEHU, MpeaiaraTb OPUTMHAIbHbIE
MOJXO/bI U PEIICHUS,

- CIIOCOOHOCTH 1504 MCIO0JIb30BaHUS B
ITI03HABATEJIIbHON U COLMAIBHON NMPAKTUKE

IMPpOTUBOPCUHA B

B JOCATCIBHOCTHb, OICHHBATH
OocJsiM, OLCHUBATDHb PHUCKHU

B 0o0nactu ieHHOCTH HAY4YHOT'O ITO3HAHMSL:

- c(hOpMHUPOBAHHOCTD MHUPOBO33pEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHONW MPAaKTUKH, OCHOBAaHHOTO Ha JHANOre KyJIbTyp,

CIOCOOCTBYIOMIETO OCO3HAaHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUPE;
- COBEpIICHCTBOBAHUE  SI3BIKOBOM M YHMTATEIIbCKOU

KYJbTYPBI KaK CpCIACTBa B3aHMMOJICHCTBUS MCXKAY JIOAbMU U

KpUucCTaJlliInucCKasd PCUICTKA, THUIIBI
XUMHYECKHX  peakiuuid  (OKUCIHUTEIBHO-
BOCCTAHOBUTCIIBHBIC, 3K30- n
IHJOTEPMHUUYCCKHUE,  PEaKUUU  HOHHOIO
obmMeHa), pacTBop, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, NIEKTPOJTUTHYECKAs
JMCCOLHALNS, OKHCITUTEIb,
BOCCTAHOBHTEJIb, CKOPOCTH XHMHYECKOIl

peaKIu, XMMUIECKOE PAaBHOBECHE), TCOPUH
1 3aKOHBI (TEOpUSI XMMUYECKOTO CTPOCHHS
opranuyeckux BemectB A.M. byrtieposa,
TEOPUSI JIEKTPOJIUTUUECKON AUCCOLHALINH,
nepuonuueckuid 3akoH [[.M. Menneneena,
3aKOH COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK
XUMHUH, (aKTOJOTHYECKUE CBEICHHUS O
CBOIICTBax, cocTaBe, IMOJYYEHUH U
0e30IacCHOM HCIIOJIb30BAaHHU Ba)KHEHIIHX
HEOPTraHUYECKHUX M OPTaHUYECKUX BEIIECTB
B OBITY W MPAKTUYECKOW JESITEIbHOCTHU
YeJIOBEKa;

- YMETb BBIABJIIATDH XapaKTCPHBIC
IMpU3HaK"u n B3alMOCBA3b HN3YUYCHHBIX
HOHS[TI/II\/JI, NPpUMECHATL COOTBCTCTBYIOIIUC

MOHATUS TPH ONMUCAHUM CTPOCHUS U
CBOMCTB HEOPTAaHUYECKUX M OPTraHUYECKUX
BEIIECTB W UX MPEBPAIICHUMN; BBISBISTH
B3aMMOCBSI3b ~ XMMHYECKUX  3HAHUM ¢
MOHATHSMH W TIPEJACTABICHUSMH JIPYTHX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCTO0JIb30BATh
HAaUMEHOBAaHMUsl XHUMHUYECKHUX COEIMHEHUH
MEXJIYHAPOJAHOTO COI03a TEOPETUYECKON U

NPUKIQAHON XUMHU W TPUBUAIbHBIC
Ha3BaHHWS BaKHEWINMX BEIIECTB (ITHUJICH,
alleTUIICH, TJTULEPHH, denom,
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OK 07. CogeiicTBOBaTh  COXpPaHCHHUIO
OKpYIXKaroIllel Cpelbl, pecypcocOepeKeHHIO,
MPUMEHATh 3HAHUS 00 M3MCHCHUUW KIIMMAaTa,
NPUHIMIEL  OEpeXITMBOrO  MPOU3BOJICTBA,
3 PeKTHBHO ACHCTBOBATH B HUPE3BBIYAMHBIX
CUTYAIUSIX;

MO3HAHUS MUPA;

- OCO3HAHWE  IICHHOCTH  HAy4YHOW  JEeATEIbHOCTH,
TOTOBHOCTb OCYILECTBJIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NeATeIIbHOCTh WHANBUIyaTbHO U B TPYIIIIE;

OBnaneHve yHHUBEpCaJbHBIMU Y4Y€OHBIMU I103HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ uH(pOpPMAIIHEH:

- BIIaJIeTh HAaBBIKAMH IOJy4YeHUS HWHPoOpMAIUu U3
HUCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBIATH
MOWCK, aHalu3, CHUCTeMaTHU3alHUi0 W  HHTEPIPETAIHUIO
uH(pOpMAaIUU PA3INYHBIX BUAOB U (hOPM MpeCTaBICHNUS,

- co3/laBaTh TEKCTHl B Pa3IMYHBIX (GopMaTax C Y4EeTOM
Ha3HauyeHUs MHQOpMAIUU U IeJEBOW ayIUTOpPUH, BBIOMpaAs
ONTUMAIIBHYIO (hOPMY TIPEJCTABICHUS W BU3yTH3AIUH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh
uHopManuu, €€ COOTBETCTBHME MPABOBBIM M MOpPAJIbHO-
3TUYECKUM HOpMaM;

- UCIIOJB30BaTh  CpelcTBA  MHQOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX  3aJady  C
co0nroeHneM TpeboBaHUI SPrOHOMMKH, TEXHUKH

0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIaJleTh HAaBbIKAMU pPACHO3HABaHMUS M  3aLUTHI
uHpopmaiuu, nHGOpPMaIMOHHONW 0€30MMaCHOCTH JUYHOCTH;

- TOTOBHOCTH K CaMOpa3BUTHUIO, CaAMOCTOATCIBHOCTU H
CaMOOIIPEACICHUIO,
-OBJIaACHUC HaBBIKaMH y‘IG6HO'HCCHCHOB&TGHBCKOﬁ,

MPOEKTHOM U COIMANbHON NIeSITEIbHOCTH;
OBnajieHie YHUBEPCATHbHBIMH KOMMYHUKATHBHBIMH JICHCTBHSIMH
0) coBMecCTHas JIeSITEIbHOCTb:

- MOHUMATh M WCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON
U UHIUBUIYATbHOU pabOTHI;
- MPUHUMATh e
OpTraHW30BBIBAaTh U  KOOPIAMHUPOBATH

COBMECTHOM JIEATEIILHOCTH,
JeucTBHI 1O ee

dbopmanbaerum, YKCYCHast KHCIIOTA,
[JIMIMH, YyrapHbId ras, YIVIEKUCIBIA ras,
aMMHaK, TralleHas W3BECTb, HEraeHas
U3BECTb, INUTbEBasg cOJa U JPYTUX),
COCTaBIATh (HOPMYIBl HEOPTAHHMYECKUX H
OPraHMYeCKHUX BEILECTB, yYpaBHEHUS
XUMUYECKUX  peakuuil, OOBACHATh UX
CMBICII; MIOATBEP)KAATh  XapaKTEPHBIC
XUMHUYECKHE CBONCTBA BEILECTB
COOTBETCTBYIOIIMMHM OJKCIIEPUMEHTAMH U
3aluCAMU ypaBHEHUH XUMHYECKUX
peaKkmuii;

- yMETh YCTaHaBJIMBATh
IIPUHAJIEKHOCTD U3yYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEILECTB
K OIIPElIENICHHBIM KJlaccaM M Tpylnmnam
COCIMHEHMH, XapaKTepU30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; ONPENENISATH BHUJbI
XUMHUUYECKUX cBsizeit (koBaJIeHTHa4,
WOHHAasl, METaJNINueCcKasl, BOJOPOAHAs),
TUIBI KPUCTAININYECKUX PEUIETOK BEIIECTB;
KJIacCU(UIIMPOBATh XUMHUYECKHE PEAKIINY;
- chopMUpOBaTh NPEACTABICHUSA: O
MaTepUalbHOM €JUHCTBE Mupa,
3aKOHOMEPHOCTSX u IT03HAaBAa€MOCTH
SABJICHUNW TPUPOJABI; O MECTE€ M 3HAYEHUH
XHMHH B CUCTEME €CTECTBEHHBIX HAyK W €€
poiu B 00ECHEUYeHHMH  yCTONYMBOIO
pa3BUTHS  YEJIOBEUECTBA: B  PEUICHUH
npoOJeM PKOJIOTHYECKON, IHEPTeTHUECKOM
U TUIIEeBOM O€30MacHOCTH, B Pa3BUTHH
MEJULNHBI, CO3JaHUM HOBBIX MaTEpPHUAJOB,

HOBBIX HUCTOYHUKOB SHEpruu, B
oOecrie4eHUH pPaLMOHAIBHOTO
IPUPOJONONIb30BaHusA, B (HOPMHUPOBAHUU
MUPOBO33pE€HHUsI M  OO0Imedl  KyJIbTyphl
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JOCTH)KEHHIO: COCTABIIATh IIJIaH IEHUCTBUN, pacpeaensiTh pOIU
C yYEeTOM MHEHUW YYaCTHHKOB OOCYXIaTh pPE3yIbTaThI
COBMECTHOH paboThI;

- KOOPAWHUPOBATH M BBIMOJHATE PabOTy B YCIOBHUAX
peabHOrO, BUPTYaJbHOTO u KOMOMHUPOBAHHOTO
B3aMMO/JICHCTBUS;

- OCYUIECTBJIATh NO3UTUBHOE CTPATErUYECKOE MMOBEJCHUE
B pa3NUYHBIX CHUTyalUHsX, TMPOSBIATH TBOPUYECTBO U
BOOOpaXkeHue, ObITh UHUIIUATHBHBIM

OBnajieHue YHUBEPCAIbHBIMHU PETYJIATUBHBIMHU JCUCTBUSMU: T
NpUHSITHE Ce0sl U JPYTUX JIIOICH:

- MPUHUMATh MOTHBBI U apryMEHTHI JPYTUX JIOJAEH Ipu
aHAJIN3€ PEe3yJIbTATOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE MpPaBO M MPaBO JPYTUX JIOJEH Ha
OIIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MU C MTO3ULIHU

B 00.1acTH 3K0JIOTM4€CKOr0 BOCIIUTAHMSA

- c(hopMUPOBAHHOCTH 9KOJIOTUYECKOM KYJIbTYPHI,
IIOHUMAaHUE BIUAHUSA COLUAIbHO-3KOHOMHUYECKUX MPOIECCOB
HAa COCTOSIHME NPUPOJHOMW M COLMAIBHON Cpeibl, OCO3HAHHUE
r100anbHOTO XapakTepa dKOJOTHIYECKUX MPOOIeM;

- IJIAHUPOBAHUE W OCYLIECTBICHME  JCHCTBHU B
OKpYKalollled Cpele Ha OCHOBE 3HAHUS ILeJed yCTOMYMBOTO
Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE  HENpUATHE  JEWCTBHH, MNPUHOCIUIUX  Bpea
OKpYKarolle cpeae;
- yMEHUE MPOTHO3UPOBATh HeOJaronpusiTHbIE

DKOJIOTHYECKHE IOCIEACTBUS MNPEANPUHUMAEMBIX JEUCTBUH,
[peIoTBpalaTh UX;
- pacmupeHue
HaIPaBICHHOCTH;

OBJIaJICHHE HABBIKAMU y4eOHO-HCCIE0BATEIbCKOM,

OIlbITa JCATCIBHOCTHU JKOJIOTUYECKOM

4yeloBeKa, a  TaKKe  DKOJOTMYECKHU
000CHOBAaHHOTO OTHOWIGHHUS K CBOEMY
3/10pOBbBIO U MPUPOJHOM Cpele;

- BJIAZIETh CHUCTEMOM  XUMMYECKUX
3HaHUH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIAraroue HOHATHS
(IONOJIHUTENIBHO K CHUCTEeME€ IOHATHUH

06a30BOr0 YpPOBHsI) - M30TOMBI, OCHOBHOE U

BO30YXKIEHHOE COCTOSIHHEC aToma,
THOpUAU3AIHS aTOMHBIX opOuTanew,
xumudeckas cBsi3b ("P " wm "', kpaTHbIe
CBSI3H), MOJISIpHAS

KOHIIEHTpalus, CTPyKTypHas Qopmyna,

n3omepusi (CTpyKTypHas, reoMeTpuyeckas
(uc-TpaHc-U30Mepus), TUIIBI XUMHYECKUX

peakiuii  (romMmo- W TETEpPOTECHHBIE,
oOpaTuMbie W HEOOpaTUMBIC), PAaCTBOPHI
(MCTUHHBIE, JACIIEPCHBIE CUCTEMBI),
KpUCTAJUIOTUPATHI, CTENeHb
JUCCOIMAIMU,  DJEKTPOJIH3,  KPEKHUHT,
pUGOPMUHT); TEOpUHU u 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33pEHUYECKHUE

3HAHUs, JeXaluue B OCHOBE ITOHMMAHUSA
IMPUYNHHOCTH U CUCTEMHOCTU XHMHYECKHX
ABJICHUN, COBPEMEHHBIEC IPEICTABICHUS O
CTPOCHUM  BEIIECTBA  HA  ATOMHOM,
MOJIEKYJIIPHOM M  HaJIMOJEKYJIIPHOM
YPOBHAX; MPEACTaBICHUS O MEXaHM3Max
XUMHUYECKHUX peaxkuui,
TEPMOJUMHAMUYECKUX M  KHHETHYECKHX
3aKOHOMEPHOCTAX HUX IPOTEKaHusd, O
XUMHYECKOM PABHOBECUH, JHUCIEPCHBIX
cucTeMax, (PaKTOJIOIMYECKHE CBEIEHUS O
CBOMCTBAx,  COCTaBe, IOJNYYEHUH U
0€30MacHOM HCIOJIb30BaHUU BaKHEHIINX
HEOPIaHUYECKUX M OPraHUYECKUX BEILECTB




[IK 1.2. O0ecreunBarh COOJIOIEHUE
CaHI/ITapHO-E)HI/IZ[GMI/IOJIOI‘I/I‘ICCKI/IX HpaBI/IJI
u HOPMAaTHUBOB MEIUITHHCKOM
OpraHM3alyy, B TOM YHCIE aKyIIepCKO-
THHEKOJIOTHYECKOr0 MPOPMIS IO BHAY
EeITEILHOCTH.

[1K1.3 OcymiecTBasaTh MpodhecCHOHATbHBIN
yXOJ 3a MallMeHTaMU C HCIOJIb30BaHUEM
COBPEMEHHBIX CpPEJICTB U INPEIMETOB

yX0J1a;

I[IK 3.2. IlpomaranaupoBaTh 370pPOBBIH
o0pa3 KU3HH

B OBITY W TPAKTUYECKOW NESITEITBHOCTU
YeoBeKa; OOMUX HAyYHBIX MPUHIUMAX
XUMHUYECKOTO MPOM3BOJCTBA (HAa IpHUMEpe
MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHAaKa,
METaHOJIa, MepepaboTKu HEPTH);

- yMeTb MPOBOJUTH pacyerbl IO
XUMHUUYECKUM (opMyraM U ypaBHEHHSIM
XUMHUUYECKUX pEaklHil C HCIOJb30BAHHUEM
dbu3nveckux BeIUYMH (Macchl, oOBema
rasos, KOJINYecTBa BEILIECTBA),
XapaKTepHU3YIOIHUX BeIlleCTBa c
KOJINYECTBEHHONW CTOPOHBI: pPacyeThl IO
HAaXO0XKACHUIO  XUMHYECKOH  (hopMyIbl
BEIlleCTBA; pacyeTbhl Macchl (0O0beMma,
KOJIMUECTBa BEIleCTBA) MPOAYKTA PEaKIIUH,
€CJIM OJHO M3 MCXOJHBIX BEIICCTB JaHO B
BHJIE PACTBOpaA C OMPEACIICHHON MaccOoBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA WJIU JAHO
B M30BITKE (MMEET MPUMECH); pacyeTh
MaccoBOM uIM OO0BEMHOW J0JM BBIXOJA
NPOJYKTa PEAaKIUU; pacdeThl TEIUIOBOTO
adpdexra peakiuii, 00bEMHBIX OTHOIICHUN
ra3os;

- YMETh  BBIABJISATH  XapaKTEPHBIC
NpPU3HAKM W B3aWMOCBSI3b  H3YYCHHBIX
MOHATHI, TPUMEHSITH COOTBETCTBYIOIIUE
MOHATHS TPU ONHCAHUU CTPOCHHUS U
CBOWCTB HEOPTAHWYECKUX U OPTaHUYICCKHX
BEIIECTB W WX MPEBPANICHHUH; BBISBISTH
B3aUMOCBSI3b XUMHYECKHUX

Oolee  OCO3HAHHOTO  TMOHUMaHHUSI U
OOBSICHEHHSI CYIIHOCTH MaTepHaIbHOTO
€IUHCTBAa MHUpPA; MCIOIb30BaTh CUCTEMHBIE
XUMHUUYECKHE 3HaHHUS ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO MIPUPOY;




YMETH HCII0Ib30BaTh HanMEHOBaHUS
XUMHYECKHUX COeIMHCHUU
MEXIYHAPOJHOTO COK3a TEOPETUYECKON U
NPUKJIAJHOM XUMHUM U  TpUBHAJIbHBIE
Ha3BaHMUS  BEIECTB, OTHOCAIIMXCS K
W3YYECHHBIM KJIacCaM OpPraHU4YeCKUuX U
HEOPTaHUYECKUX COC/TMHCHHH;
HCIIOJIb30BaTh XUMHUYECKYID CHMBOJIUKY
JUJIS. COCTaBJICHUs (HOPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJICKYJISIPHBIX WU CTPYKTYPHBIX

(pa3BepHYTHIX, COKpAILlEHHBIX u
CKEJIETHBIX ) bopmyn OpraHUYECKUX
BEILIECTB; COCTaBJISITh ypaBHEHUS
XUMHUUYECKUX pEaKkUUil H pacKpbhiBaThb HX
CYIIHOCTB:

BOCCTaHOBUTEIBbHBIX peakiuii

MIOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OalaHca ATUX peakluil; peakuuil MOHHOTO
oOMeHa IyTeM COCTaBJIEHHUSI MX IOJHBIX U
COKpalIECHHBIX MOHHBIX
YpPaBHEHH U ; pEAKIIUNA TUIPOIN3A, PEAKIAN
KOMIUIEKcOOOpa3oBaHusd  (Ha  IpuMepe
TUJIPOKCOKOMIIIIEKCOB MHKa "
aJIOMHUHUS); TOATBEPKJIAaTh XapaKTEpPHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU U
3aIUCSMU YpaBHEHHU U XUMHAYECKUX
peaxKuuii;

- yMETh KJIacCU(UIIPOBATh
HEOpraHUYecKue u OpraHUYeCcKHUe
BEUIECTBA W  XHMHUYECKUE  pEaKUHH,
CaMOCTOSATENHHO BBIOMPATH OCHOBAHUS U
KPUTEPHUU IS KIacCU(DUKAIINU U3ydaeMBbIX
XUMHUUYECKUX OOBEKTOB; XapaKTEepPU30BaTh
COCTaB U BAXKHEHUIIHME CBOMCTBA BELIECTB,
MPUHAJIEKALUX K OIIPEIEICHHBIM




KJIaccaM M TpynmnaMm COeJUHEHUH (IpocCThbie
BEUIECTBA, OKCHUJBI, TUIPOKCHUIBI, COJIHU;
YTJIEBOAOPOBI, MPOCTHIE IPUPHI, CIUPTHI,
(EHOMbI, ANbACTHABI, KETOHBI, KAPOOHOBBIE
KUCJIOTBI,  CIOXHBIE  dQUPBI,  KHUPBHL,
YIJI€BOJIbl, aMUHBI, aMUHOKHUCJIOTHI, OCIIKH);
NPUMEHATh 3HAaHUS O COCTaBE M CBOMCTBAX

BECUICCTB JJIsA BKCHGPHMGHTaHBHOﬁ
IIPpOBCPKHU THUIIOTC3 OTHOCHUTCIIbHO
SaKOHOMepHOCTeﬁ IIPOTCKAHUA

XUMHUYCCKHUX peaKI_[I/Iﬁ U IIPOrHO3UPOBAHUA
BO3MOYKHOCTEH X

OCYHICCTBJICHUS
- YMCETb HNOATBECPKAATb HaA KOHKPCTHBIX
InpuMepax XapaKkTep 3aBUCHUMOCTH

PEaKLIMOHHONW CIHOCOOHOCTH OPraHMYECKUX
COCAUMHEHMH OT KpPaTHOCTM U  TUIIA
KoBaJieHTHOW cBsizu  (""W  B3aUMHOTO
BIUSIHUS aTOMOB W Tpynn aTroMOB B
MOJIEKYJIAaX; a TakXe OT O0COOEHHOCTeH
peanu3anuyu  Pa3MYHBIX  MEXaHHU3MOB
MIPOTEKAHUS pPEaKIUM;

- yMETh XapaKTepu30BaTh
JJIEKTPOHHOE  CTpOeHHWE  aToMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU) U
MOHOB XMMHUYECKMX »dJIeMeHToB 1 - 4
nepuonos Ilepuonuueckoun cucrems J[.W.
MenpeneeBa u 170.¢ BAJICHTHBIE
BO3MOXXHOCTH, HCIOJB3ysl MOHATHA 'S,
"p", "d-snexTpoHHBIE" opbutanu,
DYHEPreTUYECKUE YPOBHHU; OOBACHATH
3aKOHOMEPHOCTH  WU3MEHEHHUS  CBOMWCTB
XUMUYECKUX DJIIEMEHTOB M 00pa3zyeMbIX
VMMM COEIMHEHUH 1O MEPUOIaM U I'PYIIaM;
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B pamkax mporpaMmbl yueOHOW AMCHUUIUIMHBI OOYYarOIIMMHCS OCBAaMBAIOTCA JIMYHOCTHBIE, METANPEAMETHBIE U TPEIMETHBIC
pe3yNbTaThl B COOTBETCTBUU ¢ TpeboBanusiMmu OI'OC:

Koabl IInanupyemsle pe3yJibTaThl 0CBOCHHMS JUCHMILIMHBI BKJIKYAIOT
pe3y1bTaToB
JIP 01 Ocoznaronmii cedst rpakgannHoM Poccun 1 3amnTHIKOM OTEYecTBa, BRIPAYKAIOIMINN CBOIO POCCUNMCKYIO MACHTUYHOCTD B IOJIUKYJIBTYPHOM

U MHOTOKOH(ECCHOHAIBHOM POCCHIICKOM OOILECTBE U COBPEMEHHOM MHUPOBOM coobimiecTBe. Co3Harolmuil CBOE €IMHCTBO C HapOJOM
Poccun, ¢ Pocculickum rocygapCcTBOM, IEMOHCTPUPYIOLIMKA OTBETCTBEHHOCTh 3a pa3BUTHE CTPaHbl. [IpOsSBASIOMIMI rOTOBHOCTh K 3alUTE
Poaunbl, cnocoOHbBIN apryMEHTUPOBAHHO OTCTaUBAaTh CYBEPEHUTET U JOCTOMHCTBO Hapona Poccuu, coOXpaHsTh U 3alUIIATh HCTOPUUYECKYIO
npaBay 0 PoccuiickoM rocygapcrse.

JIP 06 OpHeHTHPOBaHHBI Ha NPO(ECCHOHATIBHBIE IOCTHKCHUS, JESITENbHO BBIPAKAIOIIMI IT03HABATENIFHBIE HMHTEPECHl C YYETOM CBOMX
CIOCOOHOCTEH, 00pa30BaTeILHOTO U MPO(heCCHOHAILHOTO MapUIpyTa, BHIOpaHHON KBaTH(UKALINY.
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2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOUN U CLUIIJINHBI
OY .12 Xumus

2.1. O0bem yueOHOI TUCHUIJINHBI M BUAbI Y4eOHOH padoThI

Bux yueOHoi1 padoThl Oovem uacos

O0beM 00pa3oBaTe/ibHON NPOrpaMMbl Y4eOHOM IMCUMILINHBI 144
B T. 4. IPaKTH4YeCKOe 00y4yeHmne

jJabopaTopHble pabOTHI 28

MPAKTUYECKUE 3aHATHS 56

KOHTPOJIbHBIE paOOThI 4
B T. 4. TEOPeTHYECKOe 00yUeHue 50
CamocrosiTe/ibHas pa0d0Ta 00y4Yal01erocs -
Koncyabranus 3
IIpome:xxyTouyHas arrectanus B popme 3K3amMeHa 3

Bapuamuenas uacme — ne npedycmompena
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2.2. IllpuMepHbBIii TeMaTHYECKHUIl MJIaH U cojepxkanre yueoHoil qucuumianabl OY .12 Xumus

HanmenoBanmue Conep:xanue yueOHOro MaTepuasa, JJaboparopubie padoThl U NpakTHyeckue 3auaTus, | Oo0bem | Koabl koMnereHuuii n
pa3esioB U TeM caMocCTosiTeJIbHAs padoTa o0yuyaloummxcs, KypcoBasi padora (IpoeKT) (eciu 4yacoB JIMYHOCTHBIX
npeodycmompeHbvl) pe3yJabTaToB
¢popmupoBanmnio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT NPOTrPaMMBblI
1 2 3 4
Pazpea 1.
OCHOBBI CTPOEHHSI BENIECTBA 8
Tema 1.1. Conep:xanue yueOHOro MaTepuaa/ypox — JIeKIus 2 OK 01
CtpoeHnune aToMOB
XHUMHYECKHUX
3JIeMEeHTOB CoBpeMeHHass MOJEIb CTPOGHHS aToMa. OJEKTPOHHas KOHUTypalus aroma.
npupoaa Knaccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-ameMeHThl). BaleHTHbBIC 3JIEKTPOHBI.
XHMHYECKOIi BanentHOCTh. DIIEKTpOHHAA MPUPOJA XUMUUYECKON CBA3U. DIEKTPOOTPUIIATEIBHOCTD.
CBAI3HU Conep:xanue yueOHOro MaTepuaJia/ ypok — JeKIus 2

KoBanentHass cBsi3b, €€ pPa3HOBUIHOCTH U MEXaHU3MBI 00Opa3oBaHHS OOMEHHBIM U
JIOHOPHO-aKIeNTOpHbIN). MoHHas cBsi3b. Mertamindyeckas cCBsS3b. BoJopoaHas CBS3b.
MexmonekynsipHble B3aUMO/I€ICTBUS.
N3oTombl, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE aToMa, THOPUIM3AINsS aTOMHBIX
opOuraineil.
Coaep:xaHue yueOHOro MaTepuaJia /ypok - mpakTuieckoe 3ansitue Nel 2
Pemienne mpakTUUeCcKUX 3aJaHWil HA COCTaBICHHE DSIEKTPOHHO-rpaduueckux ¢Gopmyl
37eMeHTOB 1-4 nmepuonos.
Pemenune 3amanuii Ha UCMONB30BAHUE XUMHUUYECKONW CHUMBOJHUKU M Ha3BaHWM COCIUHEHUU
M0 HOMEHKJIAType MEXJYHApOJHOTO COI03a TEOPETHYECKOW W MPUKIAJIHON XUMHUH H
TPUBHAIBHBIX HA3BAaHUM IS COCTABICHHUS XUMHUYECKUX (OpPMYyl JBYXaTOMHBIX
COCMHEHUN (OKCHAOB, CYIb()PUIOB, THUIPUAOB M T.M.) U JAPYTUX HEOPTAHUUYECKHUX
COEJIMHEHUM OTJEIbHBIX KJIACCOB.
Coaep:xaHue yueOHOro MaTepuaia/ypok — NpakTuieckoe 3ansitue Ne2 2 OK 01
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Tema 1.2.

Ilepuoanyeckuii
3aKO0H M Ta0JuIa
JI.AA. MenpaesieeBa

.. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKUX DJIEMEHTOB,
00pa3yeMbIX HMH TMPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHUU C IIOJIOKCHUEM
XUMHUYECKOro ajieMeHTa B llepuoauueckoir cucrteme. MHUPOBO33PEHUYECKOE W HAy4dyHOE
3HaueHue Ilepumonmnueckoro 3akona .M. MenneneeBa. Ilpornoser .M. Menaeneesna.
OTKpBITHE HOBBIX XUMHUYECKUX JICMECHTOB.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUM Ha XapaKTepHU3aIlUio
XHUMHYECKUX DJICMCHTOB «MeTranaudeckue / HEMCTaIINYSCKIUE CBOMCTBA,
AJIEKTPOOTPUILIATEILHOCTh M CPOJACTBO K DJJEKTPOHY XHMHYECKHUX DJJIEMEHTOB B
COOTBETCTBUE C UX DBJEKTPOHHBIM CTPOCHHEM U TOJIOKEHUEM B MEPUOIUYECKON cUcTeme
xuMmudecknx demMeHToB JI.M. Menpeneenay.

OK 02
JIP 01

Pasznea 2.
XuMHYEeCKHEe peaKkunu

12

Tema 2.1. Tunsl
XHMHYECKHX
peakunui

Conep:xaHue y4eOHOro MaTepuaia/ypox — JIeKuus

Knaccudukanus u TUIBI XUMUYECKUX PEAKIIHil C y4aCTHEM HEOPTraHUUYECKUX BEIIECTB.
KonnuecTBeHHble OTHOMIEHUS B XUMHAN. OCHOBHEBIE KOJIUYECTBEHHEIE 3aKOHBl B XUMHUHU U
pacyeTsl M0 ypaBHEHHUSM XUMHYECKUX peakiuil. Molb Kak eJuHUIIa KOJTUIECTBA
BeniecTBa. MoisipHas Macca. 3aKOHBI COXPAHEHUsI MacChl M dHEPTUH. 3aKOH ABOTAIPO.
Momnsipabiit 00beM ra3oB. OTHOCUTENbHAS IIIOTHOCTD ra30B.

Peakiun koMIiekcooOpa3oBaHus C y4acTHEM HEOPTraHWUYECKHUX BEIIECTB (Ha pUMEpPE
TUAPOKCOKOMILIEKCOB IIMHKA M aJTIOMUHUSA).

Coaep:xkanue y4eGHOro MaTepuasa /ypok - npakTuuyeckoe 3ansirue Ne3

CocraBieHue ypaBHEHHH peaklUil COeTUHEHUs, Pa3NI0KEHUs, 3aMelIeHHs, OOMEeHa.
VYpaBHEeHUS peakiuii TOPEHUsI, HOHHOTO 00OMEHA, OKUCIICHUS-BOCCTAHOBICHHUSI.

Pacuer KOIM4YEeCTBEHHBIX XapaKTEPUCTHK MCXOJHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK IMPOAYKTAa pEaKIHUU COCAMHCHUA, €CIIM OOAHO M3 BCILICCTB
JaHO B M30BITKE W/WUIHM COACPKUT Mpumecu. Pacuer MaccoBoil uiu 0OBEMHOM JTONM BBIXOAA
MPOJAYKTa PEAKIMU COCIUHEHUS] OT TEOPETUYECKH BO3MOXKHOTO. Pacuer o00BEMHBIX
OTHOIIIEHUH ra3oB. Pacuer macchl (00beM, KOTUYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CIU
OJIHO W3 BEIIECTB JIAHO B BHUJIE PACTBOpa C OMPEACIICHHON MAacCOBOM JI0JIEH pacTBOPEHHOTO
BEILIECTBA.

Coaep:xanue yueOHOro Marepuasia /ypok - npakTuieckoe 3ansitue Ned

OK 01
JIP 06
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ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHUSI. CrencHb OKHCJICHUA. OKHCIUTEIID )51
BOCCTAaHOBUTCIIb. OKHCITUTEIIFHOBOCCTAHOBHUTEIIbHEIC pCaKnun B mnpuponae,
MMPOU3BOJACTBCHHBIX IIpOoHECCaX U IKHU3HCACATCIBHOCTH OPraHu3MOB. OKHCIUTEIIHHO-
BOCCTAaHOBUTEIbHBIN IoTeHuuaia CpEabl. CocraBiienne u YpaBHUBaHHUC OKHCIIUTEIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ MCTOJAO0OM OJICKTPOHHOI'O Oananca. Tunuuneie HCOPTaHUYCCKUC
OKHCIIHUTEIN U BOCCTaAHOBUTCIIN. :‘)HeKTpOHI/IS pPaCTBOPOB M pacCIlJIaBOB coJjei.

Tema 2.2.
JIeKTPOJIUTHYECKA
1 JUCCONMAIINA U
HOHHBI 00MeH

Coaepkanue y4eOHOr0 MaTepuasia/ypok — JeKuus

Teopust anexTponuTuueckoil aucconuanuu. Peakuum monHoro odOmena. CocTaBlieHHE
peakiuii MOHHOT0 OOMEHa MyTeM COCTABICHHS HMX MOJHBIX M COKPAIICHHBIX HOHHBIX
YpaBHEHUH.

I'moponms  comeii. 3HaueHWe TUAPOIW3a B OHOJOTHMYECKMX OOMEHHBIX IIpoIeccax.
[IpuMmeHeHue ruipoau3a B IPOMBIIIIEHHOCTH.

Conep:xanue yueOHOro Matepuasa/ ypok - jaboparopnasi pa6ora Nel

«Peakuuu rugpoanzay.

HccnemoBanue cpebl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIIA0BIMHU TIPOTOJIUTAMH,
W HUX pEaKuuid ¢ pacTBOpaMH IIeJIoud M KapOoHata HaTpus. CocTaBieHHE peaKIHi
TUJIPOJIN3a COJIEH.

Conep:xanue yueOHOro Marepuasa/ ypok — KOHTpoJibHas pabora Nel.

CTpOGHI/Ie BCHICCTBA U XUMHWYCCKHC PCAKIIUU.

OK 01

Pazpnean 3.
CTpoeHne U CBOMCTBA HEOPTraHMYECKUX BelIECTB

22

Tema 3.1.
Knaccudpuxanus,
HOMEHKJIATYpa U

CTPpOEeHHEe
HEOpPraHuYyecKux
BelIEeCTB

Conep:xaHue yueOHOro MaTepuaia/ypox — JIeKuus

[IpenmMeT HeopraHWveckod XHUMHUHM. B3aMMOCBSI3b  HEOPTaHMYECKHX  BEIIECTB.
Knaccudukanus Heopranmdeckux BemecTB. [IpocTeie u cnoxHbie BemecTBa. OCHOBHBIE
KJIACChI CIIOKHBIX BEHIECTB (OKCHJIBI, THAPOKCHUIBI, KHUCIOTHI, conu). Homenknatypa u
Ha3BaHUE HEOPraHWYECKUX BEIIECTB HCXOJSd M3 HMX XHUMHUYECKOW (OpMYyNbl WU
COCTaBJICHHE XUMUUYECKOU (hOPMYJIBI UCXO/Is1 U3 HA3BAHUS BEIIECTBA IO MEXTYHAPOIHOM
WJIM TPUBHUAJIBHOM HOMEHKJIATYpE.

MexmonekysipHble  B3auMOJIeCTBUsA. KpucTtammoruapaTbl. ArperaTHble COCTOS HUS
BemecTBa. Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTATUTHYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIsIpHAs, MOHHAS, METAUITMYECKas ). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB
BEIIIECTBA OT THUIA KPUCTAINIMYECKOHN pereTku. [[puauHbl MHOTr00Opas3us BEIIECTB.
CoBpeMeHHbBIC MPEACTABICHUS O CTPOSHUHM TBEPABIX, )KUJIKUX W ra3000pa3HBIX BEIIECTB.
Kugkue KpucTaibl.

Conep:xanue yueOHOro Marepuasia /ypok - npakTudeckoe 3ansitue Ne

OK 01
OK 02
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Pemenne 3amad Ha pacueT MaccoBOM gonu (Macchl) XHMHYECKOTO dJIEMEHTa
(coequnenusi) B  Mojekyine (cmecu). PemeHue mpakTHYECKUX — 3aJaHUN  T10
KJIaccu(UKaIU, HOMEHKIATYPE U XUMHUYECKUM (QopMysiaM HEOPTaHWYECKUX BEIIECTB
pa3MYHBIX KJIAcCOB (HA3bIBaTh W COCTABJIATH (OPMYJIBI XHMHYECKHUX BEIIECTB,
OTPEICIISITh MPUHAICKHOCTH K KJIAcCy).

Conep:xaHue y4eOHOro MaTepuaJia /ypok - npakTudeckoe 3ansitue Ne6

Hctounnku xuMudeckoil nHdopManuu (HaydHass ¥ yueOHO-HAaydHas JIUTepaTypa, CpeicTBa
MaccoBoil mHpopmarmu, cetb Murepner u apyrue). Ilowck mHpopManuu 1mo Ha3BaHUSM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM.

Tema 3.2. ®U3UKO-
XHMHYECKHe
CBOJiCTBa
HEOpPraHuYyecKnx
BelIEeCTB

Conep:kaHue y4eOHOT0 MaTepHUaIa/ypoK — JIEKIUS

Meramel. OOmme Qu3ndeckue ¥ XUMUYECKHE CBOWcTBa MeTayioB. CrocoOsbl
noJlydeHusi. 3HaueHUEe METaUIOB M HEMETaJUIOB B IPHUPOJE U JKU3HEACATEIbHOCTH
YyeroBeKa M opraHu3sMoB. Koppos3us MeTannaoB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HUH.

Conep:xaHue y4eOHOro MaTepuaia/ypox — JIeKuus

Hemeramnelr. O0mue puzndeckue 1 XUMHUYECKHE CBOWCTBA HEMETAIOB. TUIIMYHBIC CBOMCTBA
MetaioB |1Y- Yl rpynn. Knaccuduxamuss m HOMEHKIAaTypa COEIWHEHUH HEMETAIlIOB.
KpyroBopoTsl OMOT€HHBIX JICMEHTOB B IPUPOJIC.

Coaep:xanue y4eOHOro MaTepuaia/ypox — JIeKUHs

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HCOPraHUYCCKHUX BCUICCTB (OKCI/II[OB,
TUAPOKCHUIAOB, KUCIIOT, coieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB MpOCTBIX
BCIICCTB, BOOOPOAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUIA0OB U THAPOKCHUIOB.

Copep:xanue y4eOHOro MaTepuasa /ypok - HpakTuyeckoe 3ansitue Ne/

CocTaBiieHHE YpaBHEHUM XMMHUUYECKHX pPEAKIUM C ydacTHUEM IMPOCTBIX M CIOKHBIX
HCOPTraHUYCCKHUX BCHICCTB: OKCHAOB MCTAJJIOB, HCMCTAJIJIOB U aM(l)OTepHI)IX DJICEMCHTOB,
HEOPraHWYECKUX KHUCIOT, OCHOBAHUM M aMPOTEPHBIX THUIPOKCHUIIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEepU3YIOIINX UX CBOMCTBA.

ConepxaHue y4eOHOro MaTepuajia / YypoK - mnpaKkTuieckoe 3ansatue Ne8

Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTUUCCKUX 3aJlaHHdil Ha CBOMCTBa U MMOJIYYCHHEC
HCOPTraHNYCCKUX BCHICCTB.

Conep:kanue yueOHOro MaTtepuaJa/ ypok — dadoparopHasi padora Ne2

OK 01
OK 02
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«CBoOIiCTBa METAILIIOB U HEMETAILIIOBY.

I/ICCJ'Ie,Z[OBaHI/Ie (1)I/IBI/I‘ICCKI/IX A XMMHYECKHX CBOMCTB METAJLUIOB M HEMETaJLUIoB. PemeHune
OKCIICPUMCHTAJIbHBIX 3aAda4d II0 CBOHCTBAM XHMHYECKHMM CBOMCTBaAaM METAlJIOB H
HCMCTAJIJIOB, I10 paClIO3HABAHWIO U ITOJTYYCHHIO COGI[I/IHeHI/Iﬁ MCTAJIJIOB U HEMETAJIJIOB.

Tema 3.3. Conepikanue y4eOHOro MaTepuaJa/ ypok - JeKIHUs 2 OK 01
IIpousBoacTBo OK 02
HEOPraHM4ecKux OO6mue npeacTaBiIeHUs O MPOMBIIUICHHBIX CIOCO0aX MOJYYeHHUS XUMUYECKHUX BEIIECTB
BEIIECTB. (Ha mpuMepe NMpou3BOCTBA aMMHaKa, CEPHOI KUCIIOTHI).
3HaveHune u Uepnas u uBeTHas Metamnyprus. IlpakThueckoe MNpUMEHEHHE DIIEKTpoOiIU3a IS
NpUMEHEHHUE B MOJYYEeHHUS] IIEJIOYHBIX, MLIEJIOYHO3EMENbHBIX MeETauioB M anoMuHusi. CTekiIo u
OBITY M Ha CUJIMKATHas IPOMBIIJIEHHOCTbD.
NPOM3BO/CTBE [Ipo6yiema 0TX0/10B 1 TOOOYHBIX TPOJTYKTOB.
Cojep:kaHue y4e0HOTro MaTepHaJia /ypoK - MpakKTHYeCKoe 3aHsiTue Ne9 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O pPOJIM HEOPraHUYECKOW XHUMHHU B
Pa3BUTHU MEAMIMHBI, CO3JaHUHU HOBBIX MaTEpHalOB (B CTPOUTEIBCTBE U JIp. OTpacisix
MPOMBIILJIEHHOCTH), HOBBIX HCTOYHHMKOB OSHEpruu (ambTepHATUBHBIE HCTOYHUKU
SHEPTruM) B pEHICHUH MPoOJIeM OSKOJOTHYECKOW, HHEPreTUUYECKOM ¢ MHIIEBOU
0€30MacHOCTH.
Paznea 4.
CTpoeHue U CBOICTBA OPraHUYeCKHX BeLeCTB 26
Tema 4.1. Copepikanne y4eOHOIro MaTepHuana /ypoK - JeKIus 2 OK 01
Kaaccnduxanus, [Ipeamer opranudyeckoi XuMuu. B3anMOCBSI3b HEOPraHMYECKUX U OPTraHUYECKHUX
CTPOCHHE U BEILIECTB.
HOMEHKJIaTypa XHWMHYECKOE CTPOCHME KakK IOpSAJOK COEJUHEHHS aTOMOB B MOJIEKYJIE€ COTJIACHO HUX
OPraHN4YeCcKuX BaJICHTHOCTU. OCHOBHBIE MOJOXEHUS TEOPUU XUMHUUECKOTO CTPOEHHUSI OPTraHMYECKHUX
BeIIeCTB coenuHeHnit A.M. DbytnepoBa. VYriepoAHblil CKeleT OpPraHMYeCKOW MOJEKYJIBI.
MonekynsipHble U CTPYKTYpHBIE (pa3BEpHYTbIE, COKpPAILEHHBbIE) XUMHUYECKHE (POPMYIIBIL.
3aBUCUMOCTb CBOWCTB BEHIECTB OT XHMMHYECKOIO CTpPOEHMS MoJekyn. M3omepus u
n3omepsl  (CTpyKTypHas, reomeTpuueckas  (uuc-TpaHc-uzomepusi). KpaTHocTb
XUMHUYECKOU CBA3HU.
[lonarue o QyHkunoHanbHOM rpynne. [IpuHIUNBI KiIaccUPUKAUU OpPraHUYECKUX
COeIMHEHMH. MexJayHapoaHas  HOMEHKJIaTypa M  NPUHIMUIBL  HOMEHKJIATYpPHI
OPraHNYECKUX COCAUHEHUN.
Conep:kaHue y4eOHOT0 MaTepuaja /ypoK - npakTuieckoe 3ansatue Nel( 2
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HoMeHknaTypa OpraHM4YecKuX COEIMHEHUH OTAENIbHBIX KJIAaccOB (HACHILIECHHBIE,
HEHACBIIIEHHBIE W apOMaTUYECKHUE YIJIEBOAOPOIbI, CHUPTHL, (EeHONbl, aabIerusbl,
KETOHBbI, KapOOHOBbIe KHUCIOTHI M Jp.) CocTaBieHHE TMOJHBIX U COKpALIEHHBIX
CTPYKTYPHBIX (OpPMYJ OpPraHMYEeCKUX BEIIECTB OTIAEIbHBIX KJACCOB, HCIOJb3YS UX
Ha3BaHUA IO CHCTEMaTHYECKOM HoMeHkiarype. Pacuersl mpocreiimeil ¢QopmMyiibl
OpraHMYeCcKON MOJIEKYJIbl, UCXOJI U3 3JIEMEHTHOTO cocTana (B %).

Tema 4.2.
CaoiicTBa
OpPraHM4YecKux
coeHHEHHU I

Conepikanue y4eOHOIro MaTepuaJia /ypoK - JeKIHus

OU3UKO-XMMUUYECKUE CBOMCTBA OpPraHMYECKHX COEAUHEHUW OTHEJIBHBIX KJACCOB
(ocoOeHHOCTH Ki1accu(UKaMU U HOMEHKJIATyphl BHYTPHU Kilacca; TOMOJIOTHUUECKUM P U
obmast ¢opmyna; uzomMepus; U3NYECKUE CBOWCTBA; XUMHYECCKHE CBOWCTBA; CIIOCOOBI
MOJTy4YeHHUS):

- TpeAeNbHBIE YTIeBOJOpOAbl. ['opeHue MeTraHa Kak OJIMH M3 OCHOBHBIX HCTOYHHKOB
TeIJia B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YTIE€BOJOPOAOB, HAXOXKICHUE
B MPHUPOJIC U PUMEHCHHE aJTKAHOB.

Copaepxanue yueOHOro marepuana /ypok - JeKIus

- HCOPCACIBbHBIC W apPOMATHYCCKHEC YIJICBOAOPOHI. HonnMepmaum{ OTHJICHA KakK
OCHOBHOC HaIlpaBJICHUC €I0 HCIIOJIB30BaHUA. FopeHI/Ie all€THJICHa KaK HMCTOYHHK
BBLICOKOTCMIICPATYPHOTI'O IIJIAMCHHU JJId CBAPKH M PC3KHU MCTAJIJIOB.

Coaepxanue yueOHOro Mmarepuana /ypok - JIeKIHUs

- KUCJIOPOJCOAepKaIIie COeTUHEHUs (CIUPTHI U MPOCThIe 3PUPHI, PEHOIbI, aTbJETUIbl U
KETOHBI, KApOOHOBbIE KUCIOTH U MX MPOU3BOJHBIE). [IpakTHueckoe MpUMEHEHHE ITUJIEH
TJIUKOJIS, ThuIlepuHa, penomna. [Ipumenenne gopmanpaeruaa, anetaibaeruaa, YKCyCHOU
KHMCJIOThl. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIO0T. Morolue CBOMCTBA MbLIA.

Copepikanne y4eOHOIr0o MaTepHaJa /ypoK - JeKIus

- a30TcojiepKaliue CoeNuHeHUs (aAMUHBI 1 aMUHOKUCIIOTHI, O0enku). [Ipobrema 6enxoso2o
207100aHUSL U NYMU ee PEeUleHUSL.

Conep:kaHue y4eOHOro MaTepuaJja /ypok - JieKnus

KJ'IaCCI/I(I)I/IKaHI/IH U OCOOCHHOCTH OPTraHUYCCKHUX peaKHHﬁ. PeaKI_[I/IOHHBIe LHOCHTPHbI.
Pa)II/IKaJ'II)I. HepBOHa‘IaHBHBIe IIOHATHA O TUIIaX U MCXaHU3MaX OPraHU4YCCKUX peaKuHﬁ.

Coaep:xaHue yueOHOro MatepuaJa /ypok - npakTuieckoe 3ansitue Nell

Pemenue wnemouexk TmpeBpalieHUMd Ha TEHETUYECKYI0 CBA3b MEXAY Kiaccamu
OpPraHUYECKUX COEJUHEHUN C COCTABJICHHEM HAa3BAaHUW OPraHUYECKUX COCTUHEHUU IO
TPUBHUAJIBHOM WJIM MEXJIYHAapOJHON CHUCTEMATHUYECKOWM HOMEHKIaTtype. Pemienue
pacYEeTHBIX 3a/1a4 110 YPABHEHUAM PEaKIUil C yHaCTUEM OPTraHUYECKHUX BEIIECTB.

OK 01
OK 02
K 1.2
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Conep:kanue yueOHOro MaTepuaa/ ypok - jadoparopHasi padora Ne3

«ITonmyuenue 3TUIEHA U U3YYEHUE €TO CBOMCTBY.

[TonyyeHune sTHiIEeHA M3 3TaHOJa B JA0OpPAaTOPUM W H3YYEHHE €ro (U3UYEeCKux Hu
XUMHUYECKUX CBOMUCTB. COCTaBIE€HUE pEAKIUNA NPUCOCIUHEHHS U OKHUCJICHUS Ha
npuMepe 3TUJIeHA. PellieHne pacueTHBIX 3a71a4 ¢ MCMOJIb30BAHUEM MJIOTHOCTH Ira3oB IO

BOJOPOAY U BO3AYXY

Tema 4.3.
Oprannyeckue
BelleCTBA B
JKM3HeAesITeTIbHOCT
U YeJI0BeKa.
IIpousBoacTBo u
NpUMeHEeHue
OpPraHM4YecKHux
BelleCTB B
NPOMBINIJIEHHOCTH

Coaep:xaHue y4eOHOro MaTepuaja /ypok - JeKIus

buooprannueckue coenuHeHus. I[lpumeHeHue u OuoONOTHYECKas pOJIb YIJICBOIOB.
OxucIlieHHEe YrieBOJOB - HCTOYHUK YHEPTUU JKUBBIX OpraHu3MoB. O0IacT MPUMEHEHUS
aMuHOKHUCIOT. [IpeBpamieHnss OETKOB MUINM B OpraHu3Me. buonmormdeckue ¢GyHKIUU
O0enkoB. buonorudeckue ¢GyHKIHH XKUPOB. POJb OpraHMYEecKOil XHUMHH B PEIICHHH
po0JIeM MUIIEBOM 0€30MACHOCTH. BajicHeliuias poib MaKpoIIeMeHmo8 8 HOO0epPIHCaAHUU
300p08bS Uel06eKd.

Coepxxanue yueOHOro marepuaja /ypok - JeKuus

HyxiennoBble kucinotsl: cocraB U crpoeHue. CrpoeHue HykiaeotugoB. CocTas
HykJenHoBbIX kuciaoT (JJHK, PHK). Poib HykJI€HHOBBIX KUCIOT B KU3HEJAEATEIbHOCTU
OpraHu3MOB.

Conepxxanue yueOHOro Mmatepuaja /ypok - JeKUuus

[Ipou3BOACTBO OPraHWYECKHUX BEIIECTB: MPOM3BOICTBO METaHOJA, mepepadoTka HedTH.
[lonusTuneH Kak KPYNHOTOHHAXXHBIM MOPOAYKT XUMHYECKOTO  MPOU3BOJICTBA.
[Ipumenenune stunena. [Ipon3BoACTBO U MPUMEHEHNE KaydyKa U PE3UHBI.
CuHTeTMUYECKHE M HMCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, cBoicTBa. I[IpakTtuueckoe
HCHOJIL30BaHuEe BOJOKOH. CHHTETHYECKHE TICHKH: u3oJjsInuA AJi mMpoBOAOB, M€M6paHBI
JUIT  ONPECHEHWUsS BOJBI, 3alMTHBbIE TUJIEHKH IS aBTOMOOWIIEH, MIacThIipH,
XUPYPTUYCCKUE TIOBA3KH. HoBrle TexHooruu I[&J'IBHG?IHICFO COBCPIICHCTBOBAHUA
MOJIUMEPHBIX MAaTEPHUAJIOB.

Ponp oprannueckoil XMMHU B pEHICHHUH MPOOJIEM SHEPreTUUECKOW OEe30MacHOCTH, B
Pa3sBUTHU MCIAUMIMWHBI, CO3AaHHWHW HOBBIX MATCPHUATIOB, HOBBIX HCTOYHUKOB OHCPIUu
(anpTepHATUBHBIE UCTOUHUKHU SHEPTHH).

Coaep:xaHue yueOHOro MaTepuaJa /ypoK - NpakTH4yeckoe 3ansitue Nel?2

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 33IaHUM TIO COCTABICHUIO XUMHUYECKUX PEAKIINH,
OTPaXaIIUX XUMHYECKYI0 AaKTHBHOCTh OPraHMYECKUX COEJUHEHUN B Pa3IUUYHBIX
cpenax (MpUpPOJTHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX).

OK 01
OK 02
I1K 3.2
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Pa3gen 5
Kuneruveckue U TepMOHHAMIYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS

XHMHYECKHX peaKuuii 10
Tema 5.1. Coeprxanue yueOHOTro MaTepuaJa /ypok - JeKIus 2 OK 01
KuHeTHYeCKHe Xumuueckue peakuuu. Knaccudukanus XMMHUYECKUX peakuuii: mo (azoBoMy cocTaBy OK 02
32KOHOMEpPHOCTH (rOMOT€HHBIE M TETEPOTEHHBIE), MO HCMOJB30BAHMIO KaTanu3aTopa (KaTaluTHYECKUE H
MPOTeKAHUS HEKaTaJIUTUYECKUE).
XHMHYECKHX CKOpOCTb PEaKIMH, €€ 3aBUCUMOCTh OT PasiM4HbIX (JAKTOPOB: MPUPOABI PEATHPYIOIIHX
peakumii BELIECTB, KOHLEHTPALUK PEATMPYIOMINX BEUIECTB, TeMIepaTyphl (mpasuiao Banr-T'odda),
IJIONIaM PEAKIMOHHON TTOBEPXHOCTH, HAIMYUs Karanu3aTopa. Pojb Karaam3aTopoB B
IPHUPOJIE U IIPOMBIILIEHHOM MPOU3BOICTBE.
DHeprus akTHBalMH. AKTMBUPOBaHHBI KomIulekc. Karanmsatopsl M KaTanus. Poub
KaTaJIU3aTOPOB B IIPHPOJIE U IPOMBIILIEHHOM IPOU3BOJICTBE.
Coaepxanue yueOHOro marepuana/ ypok - jaboparopHas padora Ned 2
«OnpesieneHue 3aBUCMMOCTH CKOPOCTH PEAKIUM OT KOHIEHTPAlUM PEarupyromux
BellecTB». VIccneqoBaHUe 3aBHCHMOCTH CKOPOCTH DPEAKIMH OT KOHIEHTPAIMH.
OmnpeneneHrne KOHCTAHTBI CKOPOCTH PEAKIUH rpaudeCKUM METOJIOM.
Tema 5.2. Coaepxanue yueOHOro marepuana /ypok - JIeKIHUs 2 OK 01
TepmoaunamMu1ecKne | Kyacoppuranns XMMHUECKHX PEAaKLHil: 10 TEIIOBOMY d>(P(EeKTy (SK30TepPMHYECKHUE, OK 02
3AKOHOMEPHOCTH | 5y orepMuueckue), Mo obparumocTd (oOpaTumble M HeoOpaTuMble). TemnoBble
NpOTEKAHMS 3} dexTh XUMUUECKHUX peakiuii. TepMoxumudeckue ypaBHeHus. OOpaTUMOCTh PEaKIIHiA.
XHMHIMECKHX XHUMHYECKOE DPAaBHOBECHE M €r0 CMENIEHWE TOJ JEHCTBHEM PpasMUYHBIX (DAKTOPOB
peaKuuu. (KOHLIEHTpAlMsl PEAreHTOB WM IPOJYKTOB PEAaKIWHW, IaBJIE€HHE, TEMIEpaTypa) s
PapHoBecne CO3JIaHUS ONTHMAJIbHBIX YCJIOBHI MPOTEKAHUS XMMHUYECKHX MPOIECCOB.
XUMHYECKHX [Tonstre 06 dHTAABNUM W SHTponuH. DHeprus ['m66ca. 3akon I'ecca M crneacTBus us3
peaxkunu Hero. Posib cMelleHnst pABHOBECHS B TEXHOJOTHYECKHUX MPOLECCAX.
Conep:kaHue y1e0HOro MaTepuaJia /ypokK - npakTuiyeckoe 3ansatue Nel3 2
Hpunnun Jle Illatense. BausHue paszinuHbix (aKTOPOB Ha HM3MEHEHHE PaBHOBECHS
XUMHUYECK4UX pEeaKIuil.
3aKOH JIEWCTBYIOIMX Macc M KOHCTaHTa XHMMHYECKOrO paBHOBecHs. Pacyersl
PaBHOBECHBIX KOHIIEHTpALUil pearupyroluX BENIECTB W MPOAYKTOB peakimii. Pacuers
TENJI0BOro 3g¢pexTa peaklmi.
2

Coneprxanue yueOHOTro MaTepuaJa /ypok - npakTudeckoe 3anstue Nel4

Pemenue NPAaKTHKO-OPpUCHTUPOBAHHBIX 3aJaHui Ha NpUMCHCHUC ITPpUHIHUIIA Jle-IllaTenbe
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AJIA HAaXOXJICHUA HAIIPAaBJICHHA CMCUICHUS PABHOBCCUA XUMHUYECKOM pCakuu U aHaJIu3
(baKTOpOB, BJIUAOIMINUX HA CMCIICHUE XUMHUYCCKOT'O PaBHOBECHU .

Pa3ngea 6

JlucnepcHble CHCTEMBI 10
Tema 6.1. Conep:xanue yueOHOro MmaTepuaJa /ypok - JeKIus 2 OK 01
AucnepcHbie Hucnepcuble cuctembl. Komnonaneie cuctemsl. IcTHHHBIE paCcTBOPHI. OK 02
CHCTEMbI H PactBopenue kak ¢usnko-xumudeckuii mnpouecc. PactBopbl. CriocoObl MPUTOTOBICHHS OK 07
¢bakTophI HX pactBopoB. PacTtBopumocTh. MaccoBass noiiss pacTBOpeHHOro BemiectBa. [IpenenbHo 1K 1.3.
YCTOHYHBOCTH JOIYCTUMbIE KOHUEHTPAUMM M HUX MCIOJb30BAaHHE B OLEHKE JKOJOTMYECKOU
0e30IMacHOCTH.
Kiaccudukamus guctepcHBIX cUCTeM 1o cocTaBy. CTpoeHue u PaKTOPhl YCTOMYHBOCTH
JIUCHEPCHBIX cUcTeM. Pacno3HaBaHME MCTUHHBIX PAaCTBOPOB, KOJUIOMAHBIX PacTBOPOB U
rpyooaucnepcHbix cucrem. CTpoeHue Munelibl. PaccenBanne cBeTa Mpu MPOXOKIACHUN
CBETOBOTO TIydyKa 4Yepe3 ONTHYECKH HeoAHOpoIaHYI cpeny (Oddexra Tunpans).
Jucnepcuvie cucmemvl 6 meouyune. 2
Conep:kaHue y4eOHOTro MaTepuaJia /ypoK - NpakTH4Yeckoe 3aHsaTue Nel5
Peuienue 3asau Ha NPUTOTOBJIIEHUE PACTBOPOB.
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIE CHCTEMBI,
HCTOJIb3yeMble B OBITOBOM U MPOU3BOJACTBEHHOM ACATEIHLHOCTH YEIOBEKA, C MO3HUIUN
HKOJIOTUYECKOW O0€30MacHOCTH TMOCIEICTBUA M TPAMOTHBIX pEUIeHUH Mmpoliem,
CBSI3aHHBIX C XUMHUEH.
Tema 6.2. Coaepxanue yueOHOro marepuana/ ypok - jaboparopuas padora NeS 2 OK 01
Hccaenosanue «IIpuroroBrnenue pacTBOpoB». [IpuroToBieHue pacTBOPOB 3aJaHHON (MOJSPHON) OK 02
CBOWCTB KOHUEHTpalUuu (C NPaKTUKO-OPUEHTUPOBAHHBIMM BOINPOCAMH), OINPEAECICHHUE CpPEabI
AUCHEPCHBIX BOJHBIX paCTBOPOB.
CHCTEM 11 HX Conep:kanne yueOHOro MaTtepuaJa/ ypok - jadoparopHasi padora Ne6 2
BeHTAPHKAIUME «MccneqoBanue AUCHEPCHBIX CUCTEM.
[IpuroroBieHne U U3y4eHUE CBOMCTB JUCHEPCHBIX CUCTEM Pa3HbIX BHUAOB: CYCIEH3HUH,
AMYJbCUU, KOJUIOMJTHOTO pacTBopa. CpaBHEHHWE CBOWCTB HMCTHHHBIX W KOJUIOWIHBIX
pacTBOPOB, BBISIBJIEHHE OCHOBHBIX PA3JIUYUNA MEXKY HUMU.
Coneprxanue yueOHOro MaTepuana/ ypok — KOHTpoJibHasi padora Ne2 2
«JlucrepcHble CUCTEMBI».
Paszpnen 7
KauecTBeHHbIe peaknnu 00HAPYKEHUs] HEOPTraHUYECKNX U OPraHN4YeCKMX BelleCTB 8
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Tema 7.1. Conep:xkanue yueOHOTro MaTepuaJa /ypok - npakTuiyeckoe 3ansatue Nel6 OK 01
OoOnapy:xeHue OK 02
HEOPraHM4ecKuXx KauecTBeHHBIE XMMHUUECKHE PEAKLINH, XapaKTepHbIe ISl 0OHApYKEHUS HEOPTaHUYECKHUX

KaTHOHOB U AaHMOHOB | BemlecTB (KaTUOHOB M aHUOHOB). CocCTaBjieHHE YpPaBHEHUW peakluil OOHapyXEeHUs
KaTHUOHOB |-V rpynn 1 aHWOHOB, B T.4. B MOJICKYJISIPHON U MOHHOU (opMax.
Peaknuu oOHapyXeHHSI HEOPTaHMYECKUX BEIIECTB B PEANbHBIX O0BEKTAaX OKPYXKAIOLIEH
Cpeabl.
Conep:kanue yueOHOro MaTepuaJia/ ypok - jadoparopHasi padora Ne7
OOHnapyxeHue Heopranumyeckux BemecTB (katuonoB |-VI rpynnm unu aHMOHOB) C
UCIIOJIb30BAaHHEM KaUeCTBEHHBIX aHATUTUYECKUX PEaKIUi.
«AHAJTUTUYECKUE  peakIuu aHHOHOBY». IIpoBeneHHe  KauyeCTBEHHBIX  PEaKIUH,
HCIOJIb3YEMBIX 11 00Hapy»XKeHHUs aHHMOHOB: KapOoHaTa, ¢ocdara, cyiabdara, cyiabduia,
HUTpaTa, xjJopuaa u ap. Onucanue HaOIIOIaeMBbIX SBICHUM M COCTaBICHHE XMMUUYECKUX
peakuuii.

Tema 7.2. Coepxxanue yueOHOTro MaTepuaJia /ypok - npakTudeckoe 3anarue Nel/ OK 01
Oobnapyskenue KauecTBeHHBIE XHMHYECKHE PpEAKLMH, XapaKTEepHblEe [Ji1 OOHApyXEHUS OTACIbHBIX OK 02
OpraHUYecKMuX KJIACCOB OPraHUYECKUX COCIMHEHWN: (EHOJIOB, albJIeru0oB, Kpaxmalia, YKCYCHOM K 1.2

BeIECTB KHUCJIOTBI, aMUHOKHCIIOT U JIp. Biausnue anvoe2udos u KemoHo8 Ha OP2AHU3M Yel08eKd . [IK 3.2

OT/AeJbHBIX KjaccoB | JleHaTyparus O€JIKOB IPU HarpeBaHUU, IBETHBIE PEAKIIMH OEITKOB.
¢ ucnojb3oBanuem | CocraBieHuWe Ka4eCTBEHHBIX peakiuili OOHApYyXEHUs OpraHUYEeCKUX COEIUHEHHI
Ka4yeCTBEHHBIX OT/I€JIbHBIX KJIACCOB.
peakuui Conep:kanue yueOHOro MaTrepuaJa/ ypok - JadoparopHasi padora Ne§
JlaboparopHast paboTa «KadecTBeHHbIE peaklMH Ha OTAENIbHBIE KJIACChl OPraHUYECKUX
BemecTB». [IpoBeneHNe KayeCTBEHHBIX pEAKIHi, HUCIOJIB3YyeMBIX IS OOHApyKeHUs
OpraHMYECKHX BEIIECTB PAa3JUYHBIX KJIAacCOB: (DEHOJIOB, albAETUAOB, Kpaxmaia, yKCYCHOU
KHUCJIOTHI, aMUHOKHUCIIOT, OenkoB u ap. Onucanue HaOM0gaeMbIX SBICHUN U COCTABICHUE
XUMHYCCKUX PEAKIIUN H/UITU CXEM.
Pa3nen 8
Xumus B ObITY M IPOM3BOACTBEHHOM 1eATeJIbHOCTH YeJI0BeKa
Tema 8.1. Conep:xkanue yueOHOro MaTepuasia /ypok - npakTuiyeckoe 3ansatue Nel8 OK 01
Xumus B ObITY U DOxonoruyeckass 0€30MacHOCTh TOCHEICTBHH OBITOBOM W  TMPOU3BOJCTBEHHOU OK 02
NPOU3BOACTBEHHOM | ICSATENbHOCTH YENOBEKAa, CBsI3aHHAs C MepepadOTKOW BelIecTB; MOUCK U aHau3 OK 04
AeATeJbHOCTH XUMHUUYECKON HH(GOpPMALUM U3 Pa3IMYHBIX HCTOYHHUKOB (HaydyHas U yuyeOHO-HayyHas OK 07
YyeJIOBeKa JUTEpaTypa, CpeicTBa MacCoOBOM MH(opMaluu, ceTb IHTepHET U Ipyrue).

22




Coaep:xaHue yueOHOro MaTepuaJa /ypoK - NpakTH4yeckoe 3ansitue Nel9

Keticol (¢ yueTom Oyaymieit mpodecCHOHAIBHON ASATEIPHOCTH) Ha aHAIM3 WHPOpPMAIUU
O TMPOM3BOJCTBEHHOW JESATEIHHOCTH YEJIOBEKa, CBSI3aHHOW C TepepaboTKoil
MOJIYYCHUEM BEIIECTB, & TAKKE C IKOJIOTHIECKON O€30MaCHOCTBHIO.

Coaep:xaHue yueOHOro MaTepuaJa /ypok - npakTuieckoe 3ansitue Ne20

3ammTa Keiica: I[lpencraBiieHue pe3yJbTaTOB pEIIEHHS KEWCOB (BBICTYIJICHHE C
Mpe3eHTalnel)

Paznea 9
HccaenoBanue 1 XuMu4ecKuii aHaIu3 00beKTOB OMoc(epbl

36

Tema 9.1.1. OcHoOBBI
JabopaTtopHoii
NPAKTHKH B
npogeccuoHaNbHbIX
Jadoparopusix

Copaep:xanue yueOHOro MatepuaJja /ypok - jaboparopHasi padbora Ne9

«OCHOBBI 1a00OPATOPHOU MPAKTHUKLY.

JlabopaTopHas mocyaa U XUMU4eckue peakTuBbl. OCHOBHBIE JAOOpPAaTOPHBIE OIEPALMH.
JlabopaTopHoe obopynoBanue. TexHruKka 0€30IaCHOCTH U MpaBuiia paboTHI (MMOBEICHUS) B
n1abopaTopuH.

Conepxanue yueOHOTro MaTepuaJia /ypok - npakTudeckoe 3ansatue No2l

BeImonHeHre THUIMOBBIX PACYETOB IO TEMAaTHKE O3KCHEpUMEHTa (BBIXOJ NPOAYKTa
peakuy, Macca HaBeCKU, 00bEM pacTBOPUTEILS).

Cojep:kaHue y4eOHOT0o MaTepHuaJia /ypoK - NPaKTHYECKoe 3aHsATHe Ne2?2

OOpaboTka [aHHBIX, aHAIM3 W OLEHKAa WX JOCTOBEPHOCTH
(BpIUMCIIEHUE CpEeIHEro 3HAa4YeHUs SKCIEPUMEHTANbHBIX JaHHBIX,
MIOT'PEIIHOCTH).

Conepkanue y4eOHOro marepuajga /ypoK - NpaKTHYeCKoe
3ansaTue Ne23

[IpencraBneHue pe3yabTaToOB AKCIEPUMEHTa B pas3M4HON Qopme (Tabnuna, rpaduk,
OTYET, JOKJIaJ, MPe3eHTaIus).

OK 01
IIK 1.3

Tema 9.1.2.
X¥MMHYeCKH aHAJIHN3
npod BoAbI

Cojep:kaHue y4e0HOro MaTepuaja /ypok - JieKnus

Knaccuduxamus npod BOIbI 110 BUAY U HA3HAYCHUIO, UCXOJIA U3 €€ XUMHUYECKOT'0 COCTaBa.
OpraHoJIenTHYECKHE CBOWCTBa (3amax, MNPO3padyHOCTh, IIBETHOCTb, MYTHOCTH) BOJIBI.
KucnotHocte u menoynocts Boabl. pH cpeabl u Metonsl ee omnpeneneHus. KecTKOCTh
BOJIBI U METOJIbI €¢ omnpeneneHus. CylHOCTh MeTOo/1a TUTPOBAHMUS.

Bunbr xectkoctu Boabl (BpeMeHHass W TOCTOssHHAs). JKeCcTKOCTh BOJBI KaKk NPUYMHA
BBIMAJCHHUSI OCAJIKOB MJIM 0Opa30BaHUS COJICOTIONKEHUM, MMCIOIIUX MECTO B OBITY M Ha
MPOU3BOJICTBE. BO3HUKHOGEHUe pa3IUYHbIX  3A001e8aAHUL  NPU  NPOOOJIHCUMEIbHOM
UCNONb30BAHUE HCECMKOIU 800bL.

OK 07
IIK 1.2
JIP 06
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CocTaB coJieil, BbI3bIBAIOIINX JKECTKOCTh BOJABl. XUMHYECKUE MPOLECCH], YCTPAHSIOIINE
XKECTKOCTb BOJIbl. YPAaBHEHUS XUMHUYECKUX pEaKUUM, HILUIIOCTPUPYIOUIMX IPOLECCHI,
MNPOUCXOISIIIUE TPU YCTPAHEHHHU KECTKOCTHU. YCTPAHEHHE BPEMEHHOM KECTKOCTH
OBITOBBIMH M XUMHUUYECKUMH criocobamu. CriocoObl yCTpaHEHHS MOCTOSHHOM KECTKOCTH.

Conep:kanue y4eOHOro MaTepHuaJia /ypoK - IpakTHYecKoe 3aHsTHe Ne24

Croco0Obl  BBIp@XEHHS KOHIICHTPAIIMM PAcCTBOPOB: MaccoBas J0JsA PacTBOPEHHOTO
BEILIECTBA, MOJISIPHAsI M MOJISUIbHAsI KOHLEHTpaluu. Tutp pactBopa. Perenue npakTuko-
OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJJaHUW Ha pacueT KOHUEHTpalMil 3arps3HSIONINX
BEIIECTB U UX CPaBHEHHE C MPeAeIbHO NonycTUMbIMHU KoHueHTpanuamu (ITJ1K).

Conep:kanue yueOHOro MaTepuaJia /ypok - jadoparopHasi padora Nel(

«OmnpeneneHne KeCTKOCTHU BOJABI U CIIOCOOBI €€ YCTPAHESHUS».

CnocoObl ycTpaHeHHsI BCEX BHJIOB KECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIEH
XKEeCTKOoCcTU. Pelmienne »sKCrepuMEHTAIbHOW 3aJayd Ha BBISIBICHHE BPEMEHHOU U
MOCTOSSHHOM KECTKOCTH BOJBI. OHGHKa BCPOATHOCTHU YCTPAHCHHUA BCCX BUAOB KCCTKOCTHU
B JIOMAIIIHUX YCIOBUSIX.

Tema 9.1.3. Conepxxanue yueOHOro Mmatepuaja /ypok - JeKUuus OK 01
XuMHnuecKni KauecTBeHHbIH XAMHAYECKUN COCTaB NPOJYKTOB OUTaHUS. Bemectna, OK 02
KOHTPOJIb KayecTBa | GadbCHPUIHUPYIOMNUE TPOAYKTH THUTAHUSA, W BEIIECTBA, 3arpsA3HSIONINE IPOIYKTHI OK 07
NPOAYKTOB NUTaHUA | nuTanusa. OnpenelieHUE 3arpsA3HSIONMX XUMHUUYECKUX BEIIECTB B MPOAYKTax MUTAHUA, K 1.2
ompeJieNIeHNe BEIIECTB, HE 3asiBIICHHBIX B COCTAaBE MPOJYKTOB MUTaHUsA. Ompuyamenbroe
BIUAHUE HEKAYeCMBEeHHbIX NPOOYKMO8 HA OP2AHU3M Yelo8eKd U MeOUYUHCKUe NYmu ux
peuteHusl.
Coaep:xaHue yueOHOIro MaTepuaJia /ypoK - NpakTH4YecKoe 3aHsiTue Ne25
Opranuyeckue U HEOPTAaHWYECKUE BEIISCTBA, BXOJSIINE B COCTaB MPOJYKTOB IMHUTAHHS.
Ompenenenue coctaBa ONOJ Ha COAEpKaHUE MaKpO U MHUKPOIIEMEHTOB. M3ydeHue
MPEJIOKEHHBIX MpernoaBaTesieM OJt0 Ha IpeIMEeT XMMUUYECKOTO COCTaBa, OMpeiesieHre
JI0JIEH OT CYyTOYHON HOPMBI MaKpO M MUKPOSJIEMEHTOB B YKa3aHHOM OJIIOfe.
Pemrenrie mpakTHKO-OPUEHTUPOBAHHBIX 33Ja4 110 KYJIMHAPHOH TEMAaTHKE pPa3IMYHBIX
THUTIOB.
Coneprxanue yueOHOro MmaTtepuaJa /ypok - jadboparopnas padora Nell
«HccnenoBanue MpoyKTOB MUTAHUS HA HAJTUUYNE YTIEBOIOBY.
HccnenoBanue MOMOYHBIX MPOJIYKTOB Ha HanwuWe Kpaxmana. McciemoBaHue mpoayKTOB
Ha HUIHYHE TIFOKO3BI.
Copepkanue y4eOHOI0 MaTepHaJia /ypPoK - JeKIHUs OK 01
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Tema 9.1.4.
XUMHYECKHH aHAJIN3
npood MoYBHI

Knaccudukanuss modyB mo BUAY W HA3HAYCHHIO, UCXOMAS M3 XHUMHUYECKOTO COCTaBa.
WNnentudukanus npoObl MOYBBI IO €€ XMMUYECKOMY COCTaBYy, ONMMCAHUE BO3MOXKHOCTEMH
€e MPUMEHEHUs.

TpeboBanusi K KayecTBY IMOYBBI pa3jauyHOro Ha3HaueHus. OnucaHue 0cCoOOEHHOCTEMH
WCIIOJIb30BAaHMS TIOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI yNYYIICHUS Ka4ecTBa MOYB B
3aBUCHUMOCTHU OT Ha3HAUCHHUSI.

OO0nacT HMCTOJIB30BaHUS OPraHUYECKUX YIOOpEHWH B 3aBHCHUMOCTH OT Ka4eCTBEHHOTO
coctaBa. Onucanue opraHu4Yeckux y4n00peHud UM UX MPUMEHEHHWE B 3aBUCHUMOCTH OT
COCTaBa MOYBHI U €€ PAa3HOBUIHOCTH.

Coepxanue yueOHOTo MaTepuaJia /ypok - npakTu4eckoe 3ansatue Ne26

O6nactu  HasHaueHUs (MPUMEHEHHUs) IIOYBBI, HMCXOAS M3 KAayeCTBEHHOIO H
KOJIMYECTBEHHOTO COCTaBa. AHAJIW3 HOPMATUBHOW JIOKYMCHTAIIHH.

Ponp Heopranndeckux BEIIECTB B KaueCTBE MHHEPAILHBIX YIOOpPCHUM, yIydIIHTEICH
MOYBBL. Ponb nousvl 6 YUpKYIAYUU MAKpo- U MUKDOINEMEHMO8 MeHCO) HCUBLIMU
OpP2aAHUBMAMU.

CocTaB MHUHEpaIbHBIX YIOOPEHUI U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U
€€ pa3HOBUIHOCTU. B3anMocCBs3b cocTaBa yAoOpeHUM W MX BIUSHUS Ha BEreTaTUBHBIC
CBOWCTBA W IUIOJIOHOIIICHUE PACTCHUH.

Conepxanue yueOHOro MmaTepuaJia /ypok - jadboparopHas padora Nel2

«OO0HapyXeHHe HEOPraHUYECKUX MpUMeceit B mpodax».

[IpuroToBiaeHue mnpoObl MOUYBBI I HCCIEAOBAaHUS  KHUCIOTHOCTH/IIEIOYHOCTH,
HEOpraHWyeckux 3arpsisHeHuil. OOHapykeHue XJIOpHUI- U Cylb(paT-HOHOB B IMpode
nouyBbl. CocTaBlieHHE YypaBHEHUU peakuuil oOHapyxeHus. CpaBHEHHE IOIyUYEHHBIX
NoKa3aTeseil ¢ HOpMaTUBHBIMU (CIIPABOYHBIMM) 3HAYCHUSMH.

OK 02
OK 07
1K 3.2.

Tema 9.1.5.
HccaenoBanue
00LEKTOB
onocdepnl

Conep:kaHue y4eOHOro MaTepuaJa /ypok - JieKnus

Y4eOHOo-ucCCIeq0BaTeIbCKUN MPOEKT B 0O0JACTU HCCIEAOBaHUS OOBEKTOB OMOChepHI.
O630p TeM yuyeOHO-HCCIIEeIOBATEIbCKUX IPOEKTOB. AJITOPUTM BBINOJHEHUS MPOEKTA.
Omnpenenenue mpoOJIeMbl HUcclenoBaHUsA. MeToAbl MOWCKa, aHamu3a M 00paboTKu
WHQOPMAIUN O TPOEKTE B PA3IMIHBIX HCTOTHUKAX.

Conep:xanue yueOHOTro MaTepuaJa /ypok - npakTudeckoe 3ansarue Ne27

OOGocHOBaHME aKTYaJIbHOCTH BBIOpaHHOW TeMbl. BrIsgBIeHHE MpOOJIEeMbI HMCCIEIOBAHUS.
Br16op 00beKTOB U MEeTOOB HccaeqoBanus. [locTaHoBKa 1eneil U 3a1a4 UCCIeT0BaHUS.
Onpenenenue mpoAykTa uccienopanus. OmnpeneneHue 3TANoOB M COCTaBJIEHHUE IJIaHA
HCCJIEIOBAHUSL.

OK 01
OK 02
OK 04
OK 07
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Coaep:xaHue yueOHOro MaTepuaJa /ypoK - NpakTH4YecKoe 3ansiTue Ne28

3amura npoekra:[IpencraBnenue pe3yibTaToB BbIIOJHEHUSYYE€OHO-UCCIIEI0BATEIbCKUX
IIPOEKTOB (BBICTYIJIEHUE C IPE3CHTALUEN ).

Coaep:xanue yueOHOro MmatepuaJja /ypok - jaboparopHasi padora Nel3

HccnenoBanue mpeaioKEHHOTO OOBEKTAa Ha KHUCIOTHOCTH, IIEIOYHOCTh, XUMHYECCKUM
COCTaB (3arpsi3HuTENN,
MaKpo- ¥ MUKpodJeMeHThl). OO0paboTka pe3yabTaToOB UCCICTOBAHMS.

Copaep:xanue yueOHOro MatepuaJja /ypok - jaboparopHasi padora Neld4

Onenka KkauecTBa HCCICAYCMOI' O 06I>€KT3., HCXOOA U3 PE3YJIbTATOB XUMUYCCKOI'O aHaJIn3a

KoncyabTanus

CopepikaHue y4eOHOI0 MaTepHaJia /YyPOK — KOHCYJIbTAlMH K 3K3aMeHYy

YKa3bIBA€TCs MEpeveHb BOIPOCOB IS IIOATOTOBKU K MPOMEKYTOYHOM aTTECTAI[H —
IK3aMEHY
1.

2.
3.

IIpoMexyTouHasi aTTecTanus (KOMIJIEKCHBIN IK3aMeH) ™™

Ob6s13aTes1bHAsA ayIMTOPHAsA yueOHAas Harpy3Ka

144
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3. YCJIOBUS PEAJIN3AIIUU YYEBHOU JUCIUILIUHBI
OVY1.12 Xumusn
3.1. TpeGoBaHUsI K MUHUMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecrnedeHHI0

JIist mpoBeleHMsST 3aHSATHH JIEKIIMOHHOTO THIMA HCIOJB3YIOTCSA CHElUalbHble MOMelleHUus (yuyeOHbIe ayJIUuTOPHH),
000pyI0BaHHBIE TEXHUYECKUMHU CPEACTBAMU O0YUEHUS] — MYJIbTUMEIUHHON MPOEKIIMOHHON TEXHUKOM.

Jist  mpoBeAeHUS 3aHATUNM JICKIMOHHOTO THIMA HCIOJB3YIOTCS HaOOpbl JIE€MOHCTPAIMOHHOTO  000pY/IOBaHUS,
pe3eHTAMOHHbIE U MYJIbTUMEIUMHBIC MAaTEPUAIIBI.

JIist  opraHu3anuy  CaMOCTOSITEIbBHOM W BOCHUTATEIbHOM paboThl OOYYAIOMIMMCS MPEAOCTABISIOTCS TOMEIIECHHUS,
OCHAIIIEHHbIE KOMIBIOTEPHOM TEXHMKON C BO3MOKHOCTBIO MOAKIIOUEHUS K ceth «VHTepHeT» M olecrieyeHUEM JIOCTyma B
AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEy KOJUIEIKA.

JUist mpoBeAeHUsS 3aHATUH ayJUTOPHOTO THUIMA, WHIUBUIYAIBHOIO MPOEKTUPOBAHUS, KOHCYJIBTALMM, NPaKTUYECKON
MOATOTOBKM C MPOBEAEHUEM TEKYIIEro KOHTPOJSI U MPOMEKYTOYHOM aTTecTallid AOCTAaTOYHO CHEIUAIbHBIX MOMEIIEHUN
(yueOHBIX KaOWMHETOB), OOOpPYAOBaHHBIX MeOenbio (11 00ydaromuxcs), MEJIOBOM / MapKepHOW [TOCKOH, CHelHalbHBIM
000py1I0BaHUEM COTJIACHO MacnopTa KaOuHeTa.

Peanuzanust yueOHON AUCHUIIIMHBI TPEOYET HAIMUUS Y4eOHOTO KaOMHETa XUMMHUU; KaOWHEeTa 00U U HEOPTaHUYECKOM
XUMUH.

O6opynoBanue yueOHOTO KabrHETa U pabounx MecT KabuHeTa:

- HA00PBI LIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJI, MOJIENIA KPUCTAIUIMYECKUX PEIETOK, KOJUIEKIIMHU IPOCTHIX U CJIOKHBIX BEIIECTB
W/WIU KOJUICKIIMU TTOJIMMEPOB; KOJUISKIIUS TOPHBIX MOPOJ U MUHEpaoB, Tabnuia MeHeneeBa, yueOHble (GUIBMBI, ITUGPOBBIC
o0Opa3oBaTesbHbIE PECYPCHI.

- MEH3YpPKH, MUIETKU- KaleJbHUIIbI, TEPMOMETPBI, MUKPOCKOI, JIyIbl, IPEIMETHbIC U MOKPOBHbIE CTEKJIA, IUIAHILETHI IS
KareJbHBIX peakiuii, (UIbTpoBasibHas Oymara, MPOMBIBAJIKH, CTEKIJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKHU, HOHAPUKH, HAOOD
PEaKTUBOB, CTEKJISIHHbIC MAJTOYKH, IITATUBBI JJIs1 MPOOMPOK; MEPHBIE LIWJIMHIPBI, BOPOHKHU CTEKJISTHHbIE, BOPOHKH JI€TUTEIbHbIC
uumuHapuyeckue (50-100 mit), CTynku ¢ necTukoM, (haphopoBble YaIIKK, MUHLETHI, PUIBTPHI OYMa)KHbIE, BaTa, MapJis, YACOBBIE
CTEKJIa, DJIEKTPOIUIMTKH, JJA0OPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIIKH, CIIMUKH, IPUOOP ISl MOTYyYEHHUs ra30B (MU IpoOupKa C
ra3o0TBOJIHON TpyOKoOif), nep:kaTenu AJis NPOOUPOK, CKISIHKU JJisi XPAHEHUs PEAKTUBOB, pa3IaTOYHbIEC JIOTKH; XUMHUYECKHE
ctakanbl (50, 100 u 200 mun); mmaTenu; MMHUETHI; TUTEIbHBIE IIUIIBI;, CEKYHIOMEPDI (TaiiMepbl), MepHbIe MTpoOupku (Ha 10-20
MJI) U MepHbIe KoJIObI (25, 50, 100 u 200 mu), BoasiHas OaHsl (MM TEPMOCTAT), KOHMYEeCKUe Koa0bl aiist TutpoBanus (50 u 100
MJT); UHIUKaTOPHBIE MOJIOCKHU Ui onpenenenus pH u crangapTHas HHAMKATOpHAS 1IKajla; YHUBEPCaIbHbIA HHAUKATOP; MUIETKH
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Ha 1, 10, 50 mn (unu mozaropel Ha 1, 5 u 10 mm), GropeTku ans TUTpoBaHMs, MeAUIMHCKUE mmpuibl Ha 100-150 Mo,
nabopaTOpHBIE W/WIIH aHATTUTHYECKUE BeChl, PH-MeTphI, cymmuibHbIH Kad, 1 Ap. 1abopaTopHOE 000pYIOBAHHE.

TexHuyeckue cpecTBa 00ydeHuUs:

- KOMIIBIOTEP C YCTPONCTBaMHU BOCIIPOU3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, MYyJIbTUMEIUNHAS JT0CKa,
yKa3Ka- Mpe3eHTep JJIs Mpe3eHTAIIH.

Jlnst oOy4eHus HHBAJIMJIOB Y JIMI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBBSI KOJUIEIPKEM MOTYT OBITh IIPEI0CTABIICHBI
CIICIMAIU3UPOBAHHBIE CPEJICTBA OOYUYCHHS, B TOM 4YHCIIC TEXHUYECKUE CPEACTBAa KOJUICKTUBHOTO W HWHIWBHUIYaJIbHOTO
MOJIb30BaHUSI.

B komiemke coriiacHoO cTaHgapTaM, HMEIOTCS TEXHHUYECKHE CpeicTBa oOydeHUs, HaOOpbhl JEeMOHCTPAIIMOHHOTO
o00OpyZ0oBaHus W Yy4e€OHO-HArJSAHBIX NOCOOMH (MHTEpAaKTHUBHAs JOCKA, HOYTOYK, IPOEKTOp, 3KpaH C BO3MOMXHOCTBIO
MacIITaOUPOBAHUS U MPUMEHEHUS] SKPAHHOU JIyIibl), KOTOPBIE IO BCEM IMapamMeTpaM COOTBETCTBYIOT HOpMaM OOYyYEHHUS JIMI] C
nHBaIUIHOCTHIO 1 OB3.

Bce yueOHbIe KaOMHETHI OCHAIIICHBI TAKTUIBHBIMU TaOIUYKAMHU.

VYueOHble KaOMHETHI AJIsI TPOBEACHUS MPAKTUUYECKUX 3aHSITUN MPUCTIOCOOICHBI JJIsI MHBAJIUJIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMHU 310POBBSI:

1) nns cmabocmplmanux — 000pyI0BaHbl 3BYKOYCHIIMBAIOIICH aIllapaTypon,
2) nas cnaboBUASAIINX — 000PYIOBAHBI TOTIOJIHUTESIILHBIM OCBEIIICHUEM M YBEIIMYUTEIIBHBIMU CPECTBAMH,
IUTS1 JIUL] C HAPYLIEHUSIMU OTIOPHO-/IBUTATEJIbHOTO anmnapaTa — YBEJIMYEHO PACCTOSIHUE MEXKIY PSAAaMU MapT U MapTaMu
3.2. UudopmanmoHHoe odecnievyeHne o0yueHmst
3.2.1. OcHOBHbBIE NTeYATHBIC U3TAHUA
1. Xumus: bazoseiii ypoenb: 10 knace. yueOnuk / B.B. Epemun, H.E. Ky3pmenko, A.A. po3nos, B.B. Jlynuna np.mox pen.
B.B. Jlynuna. - 8-e u3a. crepeorurt. — M.: IIpocsemenue, 2021.- 204, [4] c.: un
2. Xumus. bazoBerit ypoBenb: 11 kiacc: yueonuk / B.B. Epemun, H.E. Ky3smenko, B.. Tepenun, A.A. [{po3nos, B.B. Jlenusn;
nox pen. B.B. Jlynuna.- 8-e uzn., crepuotun. - M.: [Ipocemenue, 2021.-223, [1] c.: u.

3.2.2. OCHOBHBI€ YJIEKTPOHHbIE U3IAHUS

1.Epemun, B. B. Xumus : 10-i1 knacc : 6a30Bbiii ypoBeHb : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B. U. Tepenun, A. A.
Hpoznos, B. B. JIyaun; nox pea. B. B. Jlynauna. - 10-e uzn. , crep. - Mocksa : I[IpocBemenue, 2023. - 204 c. - ISBN 978-5-09-
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110489-9. - Tekcr : anexrponnsiii // OBC "Kouncynbrant cryaenra" : [caitt]. - URL :
https://www.studentlibrary.ru/book/ISBN9785091104899.html
2. Xumus. 11 xmacc. ba3osriit yposers. 3DV / Epemun B.B., Ky3emenko H.E., JIpo3noB A.A. u np./ Ilox pen. Jlynuna B.B. -
Mockaa : IIpocsemienue, 2022. - ISBN 978-5-09-099534-4. - DnextponHas Bepcus goctynHa Ha caiite DbC "KoncynbTant
cryaenra" : [caiit]. URL: https://www.studentlibrary.ru/book/ISBN9785090995344.html
3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH
1. Xumusa nis npodeccuili U CeUaTbHOCTEN €CTECTBEHHO-HAYYHOTO Tpoduiig : y4eO. Juisl CTyH. YUPEKIECHUU cpei. mpod.
obpazoBanus / [O.C. I'abpuensu, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnaakos] ; nmox. pen. O.C. I'abpuensna. — 7 -e usfm.,
crep. - M.: U3narensckuii neHTp «Akagemus» , 2020. - 400 ¢
2. Xumus. 10 kmace, Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe oomectBo «M3marensctBo «IIpocsemienuey, 2020
3. Xumus. 11 knacc, Pyasutuc I'.E., ®enpaman @.I'., AkuuonepHoe odiectBo «M3narensctBo «IIpocsemenuey, 2020
B komnemke wumeeTcss 3IIEKTPOHHO-OMOIMoreuHble cuctembl (DBC), KoTOpble CIOCOOCTBYIOT —IPAaBHIBHOMY
dhopmupoBaHni0 MHOOPMAIIMOHHONW KYJIBTYpPhl U KOMIIETEHTHOCTH BCETrO 0Opa30BaTEIBLHOIO IMpOIECca, B TOM YHUCIIE JeTei-
WHBAJIMJIOB U JICTEH C OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbs. B 4MTaTeIbcKOM 3ajie OpraHu30BaH CBOOOIHBIA JOCTYI IS
camocToaTenbHOoN padoTsl Ha I1K ¢ BeIxo10M B ceTh HTEpHET.
Bce oOyuaromuecs, B TOM YHCIIe ASTH-HHBAIHIBI M IETH C OTPAaHUICHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI:
e  HMEIOT JOCTYH B AJIEKTPOHHO-OUOIMOTEUHBIE CUCTEMBI;
e B TOJHOM 00BbeMe o0ecriedyeHbl HEOOXOUMBIMH OECIUIATHRIMU YIYEOHMKAMU U Y4€OHBIMU TTOCOOUSIMU;
. UMEIOT CBOOOHBIN JTOCTYM I caMocTosITebHOM padoThl Ha 1K ¢ BeixogoMm B ceTh IHTEpHET.
JIyist ydamuxcsi ¢ HapyleHUsIMH ciiyxa OuliaroTeka 000py10BaHa 3BYKOYCHIIMBAIOIIEH anmapaTypoi, s ciIab0oBUISAIITUX
— JIOTIOJIHUTENLHBIM OCBEIICHUEM M YBETUUUTEIILHBIMU CPEICTBAMH.
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4. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUWSI YUYEBFHOU JUCIIATLIIVMHBI

OVY1.12 Xumusn

KoHTposb 1 o11eHKa pe3yabTaTOB OCBOSHUS yU4eOHOW JUCITUIUIMHBI (MAaTpHUIla pe3yIbTAaTOB) OCYIIECTBIISCTCS MPEIOJaBaTeIeM B
npoliecce MPOBEAEHUsI MPAKTUUECKUX 3aHATUM M 1a00paTOpHBIX pabOT, TECTUPOBAHUS, & TAKKE BBINIOJHEHUS O0YYaIOIUMUCS
WHAVMBUYAJbHBIX 3a/IaHUM, IPOEKTOB, UCCIICIOBAHUN.

PesyabTaTnl 00yueHus
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHUS,
OK, IIK, JIP, MP, I1P6 u T.1.)

Pa3zgen/ rema

Tun oneHoYHBIX MATEPHAJIOB
®opMbI M MeTOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHsI

OK O01. BeiOupars crocoObl pemeHus 3anad
npodeccHnoHATEHOM JESTCIIbHOCTH
MPUMEHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA
MOUCKA, aHAJIW3a U UHTEPIIpeTaliuu nHpopMauu 1
MH(OPMALIMOHHBIE TEXHOJOTHH I BBINOJHEHUS
3a7a4 MpoQeCcCHOHATBHON NeATETbHOCTH;

OK 04. DddexktuBHO B3aUMOJIEHCTBOBaTh U
paboTaTh B KOJJIEKTHBE U KOMAH/IE;

OK 07. CozeiicTBOBaTh COXpaHEHHUIO OKPYKaoIEen
Cpenbl, pecypcocOepeKeHUI0, MPUMEHATh 3HaHUS
00 M3MEHEHUM KIuMaTa, IPUHLHUIBI OepexIINBOro
pOU3BOJCTBA, 3(P(PEeKTUBHO  JECHCTBOBATH B
YpE3BBIYANHBIX

CUTYyalUsX;

[IK 1.2. O6ecnieunBaTh 6€30MACHYIO OKPYKAIOIIYIO
cpeny.

Tema 1.1., Tema 1.2., Tema 2.1., Tema 2.2.,
Tema 3.1., Tema 3.2., Tema 3.3., Tema 4.1.,
Tema 4.2., Tema 4.3., Tema 5.1., Tema 5.2,
Tema 6.1., Tema 6.2., Tema 7.1., Tema 7.2.,
Tema 8.1., Tema 9.1.1., Tema 9.1.3., Tema
9.15.

Tema 1.1., Tema 1.2., Tema 2.1., Tema 2.2.,
Tema 3.1., tema 3.2., Tema 3.3., Tema 4.1.,
Tema 4.2., Tema 4.3., Tema 5.1., Tema 5.2,
Tema 6.1., Tema 6.2., Tema 7.1., Tema 7.2.,
Tema 8.1., Tema 9.1.1., Tema 9.1.2., Tema
9.1.3., Tema 9.1.5.

Tema 8.1., Tema 9.1.5.

Tema 6.1., Tema 9.1.2., Tema 9.1.3., Tema
9.14., Tema 9.1.5.

Tema 4.2., Tema 4.3., Tema 7.2., Tema 9.1.2.,
Tema 9.1.3.

- TECTUPOBAHUE;
- YCTHBIH OIIpOC;

- KOHTpPOJb  BBINOJHEHUS MPAKTUYECKHX,
71a00paTOPHBIX U KOHTPOJIBHBIX padoT;

- IPaKTUKO-OPUEHTHUPOBAHHbBIEC 33JaHUS II0
COCTABJICHUIO  XHMHUYECKHX  PEaKuuil ¢
y4acTUEM HEOPraHMYECKUX BELIECTB.
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IIK 1.3. OGecneuynBaTh BHYTPEHHHH KOHTPOJIb
KayectBa M 0€30IacHOCTH  MEIWIUHCKOU
NeSITENIbHOCTH.

I[IK 3.2. IIponaranaupoBaTh 3J0pOBBIA 00pa3
KU3HU.

JIP 01 Oco3naromuii ce0st rpaxnannaom Poccun u
3amuUTHUKOM OTeuecTBa, BBIPAXKAIOIIUNA  CBOIO
POCCHUHCKYIO MJIEHTUYHOCTb B IOJHMKYJIbTYPHOM
u MHOTOKOH(ECCHOHAIBHOM poccuiickom
00IIIeCTBE U COBPEMEHHOM MHPOBOM COOOIIECTBE.
CosHaromuii cBoe eIMHCTBO ¢ HaponoMm Poccuu, ¢
Pocculickum rocynapcTBoM, JIEMOHCTPUPYIOIIHM
OTBETCTBEHHOCTD 3a pasBuTHE CTpaHBI.
[IposiBisitoIIMii  TOTOBHOCTH K 3amuTe PoauHBL,
CIOCOOHBII apryMEeHTHPOBAHHO OTCTauBaTh
CYBEpEHUTET U JOCTOMHCTBO Hapoja Poccuu,
COXPaHATh U 3alUIIATh UCTOPUYECKYIO MPaBIy O
Poccuiickom rocynapcrse.

JIP 06 OpueHTHpOBaHHBIN Ha MpodeccuoHalbHbIe

JOCTUIXXCHUA, JCATCIIBHO BbIpaxKaro HH/H71
MO3HABATENbHBIE HWHTEPEChl C YYETOM CBOMX
CIOCOOHOCTEH, 00pa3zoBaTeNbHOTO u

npoeCCHOHATBHOIO  MapuIpyTa,  BbIOpaHHOMU
KBaJIM(DUKALMH.

Tema 6.3., Tema 9.1.1.

Tema 4.3., Tema 7.2., Tema 9.1.4.

Tema 1.2.

Tema 2.1., Tema 9.1.2.
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JUCT U3MEHEHUH U TIONOJTHEHUI

BbLJIO

CTAJIO

OBOCHOBAHUE

OTBETCTBEHHBIN
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AHTIOIIUH Aslekcanap UBanoBuy,
npenojaBareJab XUuMHUH

T'OCYJIAPCTBEHHOE BIO/DKETHOE TTPO®ECCUOHAJILHOE
OBPA30BATEJILHOE YUPEXJIEHUE
«APMABHPCKWI MEJULAHCKAN KOJLTE K>
MUWHUCTEPCTBA 3IPABOOXPAHEHUS KPACHOJAPCKOI'O KPASI

PABOYASA ITPOTPAMMA
YYEBHOM JJUCHUIIJIUHBI OY 1. 12 XUMUSI
no cnenuajbHocTu 34.02.01 CecTpunckoe aeJio,
cocrasjieHa Ha ocHoBe PI'OC CIIO
(¢popma 00yueHUs1 — OUHaA
kBasnuranusa — MeauuuHckas cecrpa/MeauuuHCKui Opar
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