OEJEPANTbHOE TOCYOAPCTBEHHOE BIOOXXETHOE Moanvcax: ®EAEPANIBHOE TOCYAAPCTBEHHOE BIODKETHOE

OBPA3OBATEJIbHOE YYPEXOEHWE BbICLLETO OBPA3OBAHUA *
OBPASOBATENLHOE YHPEXIEHVE BbICIIErQ MUYYPUHCKY FTOCYOAPCTBEHHbIA ATPAPHBIN YHUBEPCUTET"

OBPA30BAHWA "MUYYPUHCKN [lata: 2025-09-03 09:17:47
rOCYOAPCTBEHHbBLIN ATPAPHBIV YHUBEPCUTET" Foxit PhantomPDF Bepcus: 9.5.0

dbeneparbHOE TOCYAAPCTBEHHOE 00/ PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
oOpa3oBaHUs

«MU4ypHUHCKNI rOCYTapCTBEHHBIN arpapHbIil YHUBEPCUTET

LleHTp-KoIeK TPUKIATHBIX KBATU(DUKAIIAN

YTBEPXJEHA VYTBEPXJIAIO
pelenreM y4eGHO-METONIECKOTO Tpescenatens yuebHO-METOIHUECKOTO
COBETa YHHBEPCHTETA COBETa YHHUBEPCHTETA
(mporoxon Ne§ ot 23 anpens 2025 1.) P.A. Umup

«23» ampens 2025 1.

PABOYASI ITIPOTPAMMA OBII[EOBPA30OBATEJILHOIA
YYEBHOM JUCLUAILIUHBI

OY .07 XUMUA

CrneranpHocTh 44.02.01 omkonsHoe 0Opa3oBaHue

MwuuypuHck, 2025 T.



COJEP)KAHUE

1.  OBIIASI XAPAKTEPMCTHKA PABOYEI ITPOTPAMMBI
OBIIEOBPA30BATEJLHONM JUCHUTIINHBI 3
2. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOI
JUCLUILIAHBL 13

3.  YCJIOBHUS PEAJIM3ALINM IPOT PAMMBI
OBIIEOBPA3OBATEJILHONM JUCHUILUIMABL 23

4.  KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI
OBIIEOBPA30BATEJILHOM JUCUMILIMHBI 28



1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMHWS»

Pabouas mporpamma ydeOHON IUCHUIUIMHE «XUMHUS» MpeJHa3HAYeHA IJIs U3YYEHUS
XMMUU B LEHTpe-Koulemke npukiagabix kBamudukamuidi @I'BOY BO Mwuuypunckuii I'AY,
peanusyroneM o0pa3oBaTelIbHYI0 MPOrpaMMy cCpeaHero ooOmiero oOpa3oBaHUS B Ipejaenax
OCBOGHHUSI OCHOBHOW mpodeccuoHabHON oOpa3oBarenpHON mporpammbel CIIO Ha 0Oase
OCHOBHOro  oOmiero oOpa3oBaHMsl TpU  MOATOTOBKE  KaJpoB MO  CIENHMAIBLHOCTU
44.02.01 HomkosnbHOE 00pa3oBaHuE.

PabGouass mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemgHero obIIero
00pa3oBaHMs, NPEIbABISEMBIX K CTPYKTYpE, COJIEPKAHHIO U Pe3yJabTaTaM OCBOCHHUS Y4eOHOU
JTUCHUIUTMHBL «XHUMHUS», B COOTBETCTBUU ¢ PekoMeHalusIMu 10 peain3alui CpeJHEro ooIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOTpaMMBl  CPEIHEro
npodeccuoHanbHOro oOpazoBaHus (MUCbMO JlemapTaMeHTa TOCYAapCTBEHHOH IOJIUTUKU B
cdepecpeanero nmpopeccHoHaIBFHOT0 00pa30BaHus U MPO(PECCHOHATBHOTO 00y4eHus oT 1 MapTa
2023 r. N 05-592).

1.1.MecTto  AMCUMILIMHBI B CTPYKType OCHOBHOM npodgeccHOHATbHOM
o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

O6meoOpa3oBarenbHas AUCIHUIUIMHA «XHUMHs»  SIBIAETCS  00S3aT€NbHOM  YacThIO
o0mieobpa3oBarenbHOro 1ukIia odopazosarensHoi mporpamMmMel CI1O B cootBercTBuM ¢ ®I'OC no
cnerransHocTr 44.02.01 JomkonsHOE 00pa3oBaHue.

1.2. Ileau u nJaHUpPyeMble Pe3yJIbTAThI OCBOECHUS TN CIUIJINHBI:

1.2.1. Ilean o0meodpazoBaTeJbHOM THCHUTIINHBI

Hens gucrunauabel «XuMUs»: cHOPMYIHpPOBATh Yy CTYJAECHTOB XHMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHbI MHpa KaK OCHOBBI TPUHSTHS PpEUICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM Cpeie.

1.2.2. Tlnanupyemblie pe3yabTaThbl OCBOEHHS O001e00pPa30BaTeIbHON JAUCHMILUIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT Npu popMupoBanuu U pa3sutuu OK.






Ko n naumenoBanue

[imanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

hopMHUpyeMBIX OO6mme JucuunnuHapHsie

KOMIIETCHIU I

OK 01.Bei6upats | B yactu Tpy10BOrO BOCIIUTAHHUS: - BIAJETh CHUCTEMOW XMMHUYECKUX 3HAHUH, KoTOpas
CIOCOOBI pellieHus 3a/1a4 | - TOTOBHOCTh K TPYy, OCO3HAHHE IICHHOCTH MAacCTEPCTBA, | BKJIIFOYACT: OCHOBOIOJATAIOIINE TOHITHS (XUMHYCCKHIA
npodeccnoHanbHOM TpyaoJooue; JJIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
NEeSATeTbHOCTH - TOTOBHOCTH K AKTUBHOM NESATEIBLHOCTH | JJIEKTPOHHBIE ~ OpOUTamuM  aTOMOB, HWOH, MOJIEKYJa,
MIPUMEHHUTEIHHO K | TEXHOJIOTUYECKOM W  COLMAIbHOM  HAMpaBICHHOCTH, | BAJICHTHOCTbD, ANEKTPOOTPHUIIATETILHOCTb, CTETEHb
Pa3IUYHBIM KOHTEKCTaM; | CIOCOOHOCTh WHULIMAPOBATH, MJIAHUPOBATH U | OKHCIICHUS, XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAs Macca,

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIbHOCTD;
- MHTEpeC K pa3myHbiM chepam mnpodeccrnoHaIbHON
JIeATEILHOCTH,

OBnajeHue YHHUBEPCATbHBIMU y4eOHBIMH
[M03HABATEIbHBIMH JICHCTBHIMMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENILHO (hOPMYJIMPOBATh U aKTYaJIU3HPOBATH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBIWBAaTh  CYIICCTBEHHBIH  MPH3HAK  WIU
OCHOBaHUS IS  CpaBHCHHS, KiIacCUQUKANMA U
00001IeHHS;

- OMPEACIATH IENN JEATEIBHOCTH, 33/IaBaTh IMapaMeTPhI
U KPUTEPUU UX JIOCTHIKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTHBOPEYHS B
paccMaTpUBAEMBbIX SBJICHHSX;

- BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KPEATUBHOC MBIIUICHUE TIPU PEUICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIAJCTh HAaBBIKAMH YYCOHO-HCCIICIOBATCILCKOM U
NPOCKTHON  JICITEIBHOCTH, HABBIKAMU  pa3pelICHUs

MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (HYHKIMOHATbHAS
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YTJI€BOAOPO/IbI, KHCIIOPOJ- u
a30TCoNepKAINEe COCTUHECHUsS, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrJieBOAbI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,
KpUCTAJUIMYECKasi peIlIeTKa, THUIbl XUMUYECKUX peaKUui

(OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- u
OHAOTCPMHUYCCKUC, PCAKIIHUU HOHHOI'O O6MeHa), pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJINUTEI, SJICKTPOJIUTHYICCKAA

JUcCOLManus, OKHUCIMTENINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeaKiiuu, XUMUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS OpraHUYeCKHX
Bemects A.M. byrtiepoBa, Teopus SIEKTPOIUTHYECKOU
auccoumranuu, nepuoanueckuid 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTHUECKUE CBEIACHHS O
CBOMCTBAX, COCTaBe, MOJTYy4YECHU N u 0e301macHOM
HCIIOJIb30BaHUH BaXXHEUIITHUX HEOPTraHUYECKUX H
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEIILHOCTH YeJIOBEKa,

- YMETh BBISBIATH XapaKTEPHbIC MPHU3HAKA U B3aUMOCBS3b
W3YYECHHBIX NOHSATHI, NPUMEHITh COOTBETCTBYIOLIHME




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
peIlleHus], HaXOIUTh apryMEHTHl JUIS JOKa3aTelbCTBa
CBOMX YTBEPI)KICHHH, 3a/JaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3aJIa4yM
pe3yNIbTaThl, KPUTHYECKU OIEHUBATH WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TEPEHOCHTH 3HAHWS B II03HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIjiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHUS B IO3HABATCIHHOM H
COILIMANILHOM MPaKTUKE

INOHATHA  TNpU  ONMCAHMM  CTPOCHHUA U CBOMCTB
HEOPraHMYECKUX M  OpPraHMYEeCKUX BEIIECTB M  HX
IIPEBPALICHN; BBIABIIATh B3aMMOCBA3b XUMUYECKUX 3HAHUHI
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTUX
€CTECTBCHHOHAYUYHBIX IIPEMETOB;

- yMETb HCIIOJIb30BaThb HAWMEHOBAaHHUA XUMHUYECKUX
COCIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
IPUKJIAIHOW XHUMHUHM U TPUBUAJIBHBIE HA3BaHUS BAXKHEUILINX
BEIECTB  (3TWJIEH,  aleTWJeH, [IUMUEepuH,  (EeHO,
(dbopmanbaerua, yKCycHasi KUCIOTa, TJIMIUH, YrapHbBIA Tas,
YIJIEKUCHIBIA Ta3, aMMHAaK, raileHas H3BECTb, HEralieHas
U3BECTh, NMUTHEBAsI COIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKHUX BEIIECTB, YpPaBHEHUs
XUMHUYECKUX PEAKIUI, OOBSICHATHh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIIMMHM  JKCIEPHUMEHTAaMH WM 3alMUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb YCTaHaBJIMBaThb IPUHAMICKHOCTb HN3YYECHHBIX
HEOPraHUYECKUX u OpPraHUYECKUX BEIIECTB K
ONpENEICHHBIM  KJIaccaM W TIpynmnaMm  COEJUHEHUH,
XapakTepU30BaTb HUX COCTaB U BAaXXHEUIIUE CBOICTBA;
ONpeAensiTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHas, MeTauIn4ecKas, BOJOPOJHAs), THUIIBI
KPUCTAIJIMYECKUX PEIIETOK BEeIlIeCTB; KJacCu(UIUPOBAThH
XUMUYECKUE PEaKLINH;

- chopmupoBaTh NPEACTABICHUSA: O MaTepUAIbHOM
€IUHCTBE MHUpA, 3aKOHOMEPHOCTAX U II03HABaEMOCTHU
SBJICHUM NPUPOJIBI;, O MECTE U 3HAYEHUU XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYMBOIO
pa3BUTUS  4YEJIOBEYECTBA: B pelieHHH  [podiiemM
9KOJIOTUYECKOM, YHEPTeTHUECKOM 1 MUILEBOI Oe30MacHOCTH,
B Pa3BUTUM MEIMIMHBI, CO3AAHMHM HOBBIX MAaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUY, B o0ecreyeHnn




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLIEH KyNbTyphl YeloBeKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- BJIAJeThb CHCTEMOW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIFOYAET: OCHOBOIIOJIAralOIINE MOHATHUS (AONOJHUTENIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHHUE aToOMa, TMOPHUIU3AIMs aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3N),
MOJISIpHAst

KOHILIGHTpalusi,  CTpyKTypHas  (opmyna,  u3oMepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOparumble U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI), KPHCTAUIOTHAPAThl, CTEMEHb
JUCCOLMAIINY, 3JIEKTPOIN3, KPEKUHT, pU(POPMUHT); TEOPUU
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMA,
JeXalmye B OCHOBE TIOHMMAaHHMA TNPUYMHHOCTH H
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  COBpPEMEHHbIE
MPE/ICTAaBICHUs] O CTPOEHUU BEUIECTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX PpEaKIIHid,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHUMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (pakrolorndeckue CBEICHHs O CBOWCTBAXx,
cocTaBe, TIONy4YeHMHM M 0O€30IaCHOM  HCIOJIb30BaHUU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHBIX MpPHUHLIUIAX XHWMHYECKOTO TIpOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, aMMHaKa,
MeTaHoJ1a, nepepaboTKu He(hTH);

- YMETb MPOBOAMTH pacyeTbl MO0 XMMHYECKHM (opMynam U
YPaBHEHHMSM XHMHYECKHX PEAKIHUH C HCIOJIb30BaHHEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMUYECKOH (hOpMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKLIMHU, €CIM OJJHO M3 MUCXOJHBIX BEILECTB JaHO
B BHUJE pacTBOpa C ONPEHEICHHOM MacCOBOM [JOJIEH
pPacTBOPEHHOI'0 BELIECTBa MM JAaHO B M30BITKE (HMMeEeT
IPUMECH); pacyeThl MACCOBOM MM OOBEMHOM J10JIM BBIXO/1a
IPOAYKTa pEeaKiMK; pacueTsl TeIIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IOHATHUH, TNPUMEHATH  COOTBETCTBYIOLIUE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OPraHMYEeCKMX BELIECTB M  HX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HAHUW C TIOHATUAMU M TPEJCTABICHUSMHU  JIPYTHX
npeaMeToB A 0ojee  OCO3HAaHHOTO TOHMMaHUS |
OOBSICHEHUS] CYIIHOCTH MAaTepUalbHOIO €IMHCTBA MHpA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS M TPOTHO3UPOBAHMS SIBJICHUM, HMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUU M TPUBUAIbHBIE HA3BAaHUS BEIIECTB,
OTHOCSIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHUYeCKUX U
HEOPraHUYECKUX COEIMHEHU; UCIOIb30BaTh XMMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHBIX) (OpMya OpraHUYECKHX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYII[HOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBHUTENIBHBIX PpEAKIUil MOCPEICTBOM COCTABICHUS
JIEKTPOHHOrO OajlaHca ITHX peaKlUWid; peakuui HMOHHOTO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpuMepe r’UAPOKCOKOMILIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KJacCU(pUIMPOBATH  HEOPraHMYECKHE U
OpraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITCIIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEUIIIME CBOMCTBA BEILIECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (IPOCTHIC BEIIECTBA, OKCHJbI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE 3(PUPBI, CHHUPTHI, (HEHOIBI,
aIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIC
3(UpBL, KUPBI, YIIEBOIbl, AMUHBI, aMUHOKHUCIIOTHI, OEIKH);
MPUMEHATHh 3HAHUS O COCTAB€ M CBOWCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TMPOBEPKH THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUS XUMUYECKHX PEaKUUd U
MPOTHO3UPOBAHUSI BOBMOYKHOCTEHN UX

OCYILIECTBJIEHUS;

- YMETh MOJTBEPKAaTh Ha KOHKPETHBIX MPUMEPAX XaApPAKTEp
3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKHUX
COCMHEHUI OT KPaTHOCTH M TUMA KOBaJIeHTHOH cBs3u ("o "
n "n'"), B3aMMHOIO BJIMSIHHMSI aTOMOB M TpYII aTOMOB B
MOJIEKYJaX; a Takke OT OCOOCHHOCTeH peanu3aiuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHMS PEAKITUH;

- YMETh XapaKTEepPU30BaATh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM ¥ BO30Y)XJICHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepmoanueckoit
cuctemsl /.M. MenaeneeBa u ux BajJeHTHbIE BO3MOYKHOCTH,

nan

ucnoib3ys noustus "s", "p", "d-snmexkTpoHHBIE" OpOMTANH,




OHEPIr€TUYCCKHUEC  YPOBHH; OOBACHATH 3aKOHOMECPHOCTH
HW3MEHEHHS CBOMCTB XMMHYECKHUX JJIEMEHTOB U o6pa3yeMHx
MU COC,Z[I/IHCHI/Iﬁ 110 I€pruoaaM M I'pymniiam,

OK 02.Ucnoons30BaTh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
HUHTEPIpETAINN
uHpOpMaIuU u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHEHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JIMajiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBA B3aUMOJICHCTBUA  MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCJIEI0BATENBCKYIO JEATEIbHOCTh MHAUBUIYAIIBHO U B
rpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
IMO3HABATEJIbHBEIMU JACHCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IOWUCK, AaHajiu3, CHCTEMATHU3aUHI |
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJICTABIICHHUS;

- CO3/1aBaTh TEKCTHl B PA3NUUYHBIX (popmarax ¢ y4eTom
Ha3HaueHWs WHOpMAMu ¥ TEJIEBOM  ayAuTOpHH,
BbIOMpas ONTUMAalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

- OLICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIu, ee COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-
ATUYECKUM HOpMam;
- HCIIOJIb30BaTh
KOMMYHUKAIIMOHHBIX

y4eOHBIMU

cpeAcTBa  MH(MOPMALMOHHBIX U
TEXHOJIOTUI B pelLIeHnn

- yMeTb IUJIJAHUPOBaTh M  BBINOJHATH XUMHYECKUUH
JKCIIEPUMEHT (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHaTypaius OENKOB IPH HarpeBaHUU, IBETHHIC
peakiuu OEIKOB; MPOBOAUTH PEAKIUHM HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-AaHUOHBI, Ha
KaTMOH aMMOHHS;, peuiaTh 3KCIEPUMEHTANbHbBIE 3aJa4H 10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyoBaHuEM;
MPEACTABIATh PE3YIbTaThl XUMHYECKOTO SKCIEPUMEHTAa B
dbopMe 3amuicu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUd U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHYECKAX SIBIICHUHA (Habmoenue,
SKCIEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJMUTH PACUETHI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEaKUUid ¢ UCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpMaabHBIC
yCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA, WCIIOIH30BAThH
CHUCTEMHbIE XMMUYECKUE 3HAHUS /I MPUHSTHS PEIICHU B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEILIECTBAMH U MX MPUMEHEHUEM,;

U3MEpEeHue,
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KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKUA O€30IacCHOCTH, THTHEHBI, PecypcocOepexeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJQJETh HABBIKAMHU DACIIO3HABAHUS W  3AIIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (II0JIyY€HHUE U U3YYEHHE CBONCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB) C COOIIOICHUEM
npaBui  0e30MmacHOro oOpalieHusi ¢ BEIeCTBAMH U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH MHPOPMAIUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoi wuHpoOpManuu, ceTh HWHTepHeT u Apyrue),
KPUTHYECKH AaHAM3UPOBATh XHUMHUYECKYI0 HWHGOpPMAIHUIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHON yueOHOH 3aaueii;

- BJIAJIETh CUCTEMOM 3HAHUM O METOJAX HAYYHOI'O MO3HAHUSA
SIBJICHUI TPUPO/IBI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKax
u YMEHUSIMHU MPUMEHSTh 9TH 3HAHUS npu
JKCIIEPUMEHTAIIBHOM ~ HCCJIEIOBAaHUM  BEIIECTB U JUIA
OOBSICHEHUS! XMMHMYECKUX SBJICHHMH, HMEIOIIUX MECTO B
IpUPOJEe MPAKTUYECKOM JEATEIbHOCTH 4YeJlIOBEKa U B
MOBCEIHEBHON KU3HU;

OK 04.29dpexTuBHO
B3aHMOJICHCTBOBAaTh U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOOITPEETIEHHUIO;

-OBJIQJICHHE  HaBBIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOMH,
MPOEKTHOM M COIIMATIBbHOMN NEATEIIbHOCTH;

OBnajgeHue  YHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHAsI IS TEIILHOCTD:

- yMeThb IUIAHUPOBaTb M  BBIIOJHATH XUMHYECKUN
IKCHEPUMEHT (NPEBpAIllCHHS] OPTaHWMYECKHX BEIHIECTB TPHU
HarpeBaHuH,

MOJTy4YeHHe OJTWIeHAa W HW3y4eHHE ero  CBOWCTB,
KayeCTBEHHBIC PEaKIMM Ha allbJAETH/Ibl, KpaxMaj, YKCYCHYIO
KHCJIOTY; JICHaTypauusi OeNKOB NpW HarpeBaHWH, IIBETHHIC
peakiuu OEJIKOB; NMPOBOJAUTH PEAKIMH HOHHOro OOMeEHa,
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- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y MHIUBHUIYAJILHON pabOTHI,

- [pUHUMATh 1M  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BBIBATh U KOOPJWHUPOBATH JEUCTBUS 1O €€
JIOCTHMKEHUIO: COCTaBIISITh TUIaH JIEUCTBUM, pactpeaeisiTh
poIM C yYETOM MHEHUW YyYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh W BBINOJHITH PabOTy B YCIIOBHUSIX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE NOBEACHUE
B PAa3JIMYHBIX CHUTYalUsX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsgnajgcHue YHUBEpCAIbHBIMHU peryasiTUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX JIIOJEH TpHU
aHaJIN3€ PE3YNIbTATOB JIEATEILHOCTH;

- MpPU3HABATh CBOE MPABO W MPaBO APYIUX JIOJEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PpAacTBOPOB, KadeCTBEHHbIE
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelaTh SKCIEpUMEHTAbHbIE 3aJau 110
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IaCHOCTH IpU OOpallleHHuH C
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh Pe3yJbTaTbl XUMHUUYECKOTO 3KCIEPHUMEHTa B
(dbopMe 3ammcH YpaBHCHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKUH SKCIIEPUMEHT (IOJIy4YeHUe U U3y4eHHUEe CBOWCTB
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB, Ka4eCTBEHHBIC
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKMX BEIIECTB, PELICHUE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKHUX U OPraHNYEeCKUX BELIECTB) C COOIIOACHUEM
npaBui1 Oe3omacHoro oOpalieHust ¢ BelleCTBaMH U
nabopaTopHbIM  00OpyaoBaHuEM, (GOPMYIUPOBATh IIEJH
UCCIIeIOBaHMs, TPEAOCTaBIATh B  PAa3IM4YHOM  (opme
pe3yIabTaThl SKCIIEPHUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07.ConeticTBOBaThH

COXPAaHEHHUIO
OKpYXKalIlel  cpensbl,
pecypcocOepekeHHIO,
OPUMEHATh 3HAaHUS 00
M3MEHEHUU KJIuMarTa,
MPUHIUIBI OEPEXITUBOTO
MIPOU3BO/ICTBA,

3G PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX

B o6nacTu 5K010rn4eckoro BOCHUTAHUA:
- c(hOpMHPOBAaHHOCTb  JKOJOTHYECKONH  KYJIbTYpBI,

INIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOIECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

- IUIAaHMPOBAaHME M  OCYLIECTBIIEHHWE [JEHCTBUH B
OKpYKalIllel cpele Ha OCHOBE 3HAHUA LeleH
yCTOfI‘IHBOI‘O Pa3sBUTHUA YCTIOBCUCCTBA,

AKTUBHOE HENPUSITHE JEUCTBUM, MPUHOCAIINX Bpe.
OKPYKaroIlEeH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpa, POJIU
XMMUU B TIO3HAHUU SBICHUN NPHUPOJBI, B (HOpMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3aJa4 M DKOJOIMYECKH OOOCHOBAaHHOIO OTHOILEHHUS K
CBOEMY 3/I0pOBBIO U IIPUPOJHOU CPELIE;

- YMETb co0Jro1aTh IIpaBUIIa JKOJIOTUYECKH
1enecoo0pa3Horo  MOBEJACHHUS B OBITY H  TPYAOBOU
JEATCIIBHOCTH B LEISX COXPAaHEHHUS CBOETO 3I0POBbI H
OKPY’KaIOIEeH IPUPOJHOM Cpelbl; YUYUTHIBATh ONACHOCTH
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CUTyallMsX,

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIMpeHue OmbITa ACSTEIBHOCTH HKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATIBLHOM eI TEIIbHOCTH;

BO3JICHCTBHS HAa JKMBBIE OpPraHU3MbI  OIPEIEICHHBIX
BEILIECTB, TOHUMAasi CMBICI TIOKa3aTelis MpeaesibHON
JIOITYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3WPOBATh, AHAIM3UPOBATH W OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepabOTKOM BEIIECTB; HCIOJIb30BaTh
MOJyYeHHbIE 3HAHUS AJI1 NPUHATHUS TPAMOTHBIX pPelIeHUM
npoOJIeM B CUTYAIUSX, CBI3AHHBIX C XUMHEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMUSA»
2.1. O0beMauCHUIINHBIA BUABIYYeOHOM padoThI

Bup yyeOHoii paboThI OO6beMB ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 72
B T.4.

OcCHOBHOE coJIep:KaHue 70
B T.4..

TEOPETUYECKOE 00yUeHUE 44
MIPAKTUYCCKHUE 3aHATUS 26
IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE coAep:KaHMe(coAepKAHHE 9
NMPUKJIATHOTO0 MOJYJIA)

BT. Y..

TEOpPETHYECKOe 00yUEeHNE 2
MPAKTUYCCKHUE 3aHSATHSI -
WHIUBUIYTBHBIN TIPOCKT HeT
KOHCYJIbTaIlH -
[TpomesxyTouHas arTecTanus BOBTOPOM ceMecTpe B popme

mudepeHIMPOBaHHBIN 3a4eT
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2.2. TemaTnyeckuil 1aHu COAEPKAHUE TUCIIUTIIINHBI

HaumenoBanue pa3feinoB u TeM ConeprxanneydeOHOro Marepuaia(0OCHOBHOSUIIPO(PECCHOHATBHO- O6bem | Dopmupyem
OPUEHTUPOBAHHOE )UITPAKTUYECKUE3aHTUS, IPUKIIaTHOUMOTY b aK.qaco | ble
B KOMIIETEHIIH
u
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 70
Paznenl.OcHoBbICTpOCHUSBEIIECTBA 8
Tema OCHOBHOE COJIep>KaHKHE 4 OK 01
1.1.CtpoeHnaroMoBXuMHYECKHX27 | TeopeTndyeckoe o0ydeHue 2
€MEHTOB M TPHPOJAa XHUMHUYECKOW | CoBpeMeHHass MOJEIb CTPOCHHS aroma. OJIEKTPOHHAs KOH(MHUIypamusi aroMa. 2
CBSI3U Krnaccudukamuss XUMHYECKHX OJIEMEHTOB (s-, P-, d-amementsl). BaneHTHbIC
EKTpOHBI.  BajleHTHOCTh.  DNEeKTpoHHas  NpUpoAa  XMUMHYECKOH  CBSI3M.
DNEeKTPOOTPULIATENBHOCTb.
KoBaneHtHast cBsI3b, €€ pa3HOBUJHOCTU M MEXaHU3Mbl 0Opa3oBaHUs (OOMEHHBIN U
JIOHOPHO-aKUEeNTOpHbIH). MoHHas cBsA3b. Mertannuyeckas cBsi3b. BomoposHas cBs3b.
MexMOJIEKYIISIpHBIE B3AUMOAECHCTBUSL.
W30TONBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHME aTOMa, TMOpPHAM3aIUs aTOMHBIX
opOuTasieil.
[IpakTuueckue 3aHATHS 2
IIpakTnueckas padora Ne 1. PemeHue mpakTUyecKuX 3aJaHUi Ha COCTaBJIECHUE 2
JIEKTPOHHO-TpadpuuecKkux Hopmyi 371eMeHTOB 1—4 nepuoaos.
Tema 1.2. [lepnoanueckuii 3akoH U | OCHOBHOE COJIEpKaHUE 4 OK 01
tabmna J[.W. Menneneesa Teopernyeckoe 0Oy4eHne 2 OK 02

[Iepuonnueckas cucreMa xumuyeckux snemeHToB .M. Menneneesa. duznueckuii
cMmbicn Ilepuonmueckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUHU C MOJOKEHUEM XHMHUYECKOro 3yieMeHTa B llepumoamyeckoil cucreme.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepuommueckoro 3akona J[.H.
MenpeneeBa. Ilpornoser J[.M. MengeneeBa. OTKpPBITUE HOBBIX XHUMHUYECKHUX
3JIEMEHTOB.
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HpaKTI/I‘IeCKI/Ie 3aHATHA

IIpaktuueckass padora Ne 2. Pemenue  npakTUKO-OPHEHTHPOBAHHBIX
TEOPETUYECKUX  3aJaHMi  Ha  XapaKTepHU3alMKl  XUMUYECKHMX  DJIEMEHTOB
«Metamuinyeckne / HEMETAJUIMYECKHE CBOWCTBA, AIIEKTPOOTPHLATEILHOCT H
CPOZCTBO K JJIEKTPOHY

XUMUYECKHX DJIEMEHTOB B COOTBETCTBHE C HX DJJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHHEM B NEPUOJMYECKOM CHUCTEME XMMHMYECKHX 3yeMeHToB JI.W.
Menaeneesay.

Paznen 2. XumMuueckue peakiuu

Tema 2.1. Tumel XUMHYECKHAX
peakiuii

OcCHOBHOE coJiepKaHNe

TeOpeTI/I‘leCKOG 06yquI/Ie

Knaccubukanus u TUOBI XMUMHYECKUX PEAKIUH C y4aCTHEM HEOPraHMYECKUX
BemiectB. KonuuecTBeHHbIe OTHOWIEHHUS B XUMHH. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHBI B XMMHUHU W pacueThl MO YPaBHEHHSIM XMMHUYECKUX peakiuil. Monb Kak
€MHUIIAa KOJIMYEeCTBa BellecTBa. MossipHas Macca.

3aKOHBI COXPAHEHHUS MAacChl U SHEpPruu. 3aKkoH ABoraapo. MonspHbld 00beM Tra3oB.
OTHOCHUTENbHAS TUIOTHOCTH Ta30B.

Peakunu koMIuiekcooOpa3oBaHUsI C ydacTHEM HEOPraHMYECKHX BelecTB (Ha
MprUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMHUHHS).

NN O

HpaKTI/I‘leCKI/IC 3aHATUA

Ipaktuueckas padora Ne 3. CocraBieHue ypaBHEHHH peaKIHUi COETUHEHUS,
pas3oKeHus, 3aMelieHns, oOMeHa. YpaBHEHMs PeaKklMi TOpeHusi, HOHHOro OOMeHa,
OKHCIICHUS-BOCCTAHOBJICHHUS.

Pacyer koMueCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIECTB U NMPOAYKTOB PEAKLUH.
PacueTr KOIMYeCTBEHHBIX XapaKTECPUCTUK MMPOAYKTA PEAKIIUU COCANHCHUS, €CIIKN OOAHO
U3 BEUIECTB JAaHO B M30BITKE W/WIM COJEPXKHUT NpumecH. Pacyer maccoBoil uim
00BEMHOM JOJIM BBIXOJA TMPOAYKTAa PEAKIIMA COCTUHEHUS OT TEeOPETHUYECKH
BO3MOKHOTrO. Pacyer o00beMHBIX OTHOIIEHMH Ta3oB. Pacuer wmaccel (00beMm,
KOJINYECTBO BEIIECTBA) MPOAYKTA PEAKLMHU, €CIM OJHO M3 BEIIECTB JaHO B BUE
pacTBopa ¢ ONPEEICHHON MacCOBOM J10JIEH paCTBOPEHHOT'O BEIIECTBA.

N

OK 01

IIpakTnyeckas padora Ne 4. YpaBHeHUs OKHCIEHUS-BOCCTaHOBIEHHsS. CTeneHb
okucieHna. OKHUCINUTENb W BOCCTAHOBUTENb. OKHUCINUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu B IPUPOJE, NPOU3BOACTBEHHBIX NPOLECCAX M IKU3HEAEATEIbHOCTH
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opranu3MoB. OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAN cpebl. CocTaBiIcHUE U
YpaBHHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ MCTOIOM JSJICKTPOHHOI'O
Oananca. TUNMMYHBIE HEOPTaHWYECKHE OKHCIHMTEIH M BOCCTAHOBHUTEIH. DIICKTPOIIN3
pPacTBOPOB M PACILIABOB COJICH.

Tema 2.2. Dnekrponutuueckas | OCHOBHOE COJIEpKaHUE 4 OK 01
JIUCCOLMANUS 1 HOHHBII 00MeEH Teopernueckoe oOyueHue 2

Teopus snexkrpoauTndeckoit auccounanuy. Peakuuu nonHoro oomena. CocrtabiieHue 2

peaKiuii HOHHOTO OOMEHa MyTeM COCTABJICHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX

ypaBHEHUH.

I'uaponus coneil. 3HaueHHe THAPOJIM3a B OMOJIOTMYECKUX OOMEHHBIX IPOIIECCAX.

ITpuMeHeHHe rupoIin3a B IPOMBIIIIEHHOCTH.

[IpakTrueckue 3aHsATHS 2

IIpakTnueckas padora Ne 5. «Peakuuu rugpoiausza. 2

HccnenoBanue cpelpl pacTBOPOB COJEH, OOPa30BaHHBIX CUJIBHBIMM U CIIa0BIMHU

MPOTOJINTAMH, M HUX peakUuid C pacTBOpaMH ILIEIOYM M KapOoHaTa HATpHs.

CocraBieHue peakluii rTAposIn3a coiel.
Pa3nen 3. CtpoeHue u cBOMCTBAa HEOPraHUYECKUX BELIECTB 14
Tema 3.1. Knaccudukanus, | OcHOBHOE cosiepikaHue 4 OK 01
HOMEHKJIaTypa u crpoenune | Teopernueckoe oOyueHue 2 OK 02
HEOPraHMYCCKUX BEIICCTB IIpenmMer HeopraHudeckol XuUMHUHU. B3auMOCBS3b HEOPraHMYECKHX BEILECTB. 2

Knaccudpukanus Heopranmyeckux BemiecTB. lIpocTele M CIOXHBIE BEIIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BeHIECTB (OKCUABI, THAPOKCH]IBI, KUCIOTHI, COJIN).
HomeHkiiatypa u Ha3BaHHE HEOPraHMYECKUX BELIECTB MCXOAS M3 UX XUMHUYECKON
(GbopMyJIBl WM COCTABICHHE XUMHUYECKOW (OPMYINbI UCXO/s U3 Ha3BaHMs BEIECTBA
10 MEXTYHApPOIHON WJIM TPUBHAIIBHONW HOMEHKIIATYypE.

Me:xmonexyispHble B3anMoaencTsusa. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
BeulectBa. Kpucramnumuyeckue u amopdHble BemiecTBa. THUIBI KPUCTAUIMYECKUX
peleToKk (aToMHasi, MOJIEKYJspHasi, HWOHHAs, MeTauln4yeckas). 3aBUCUMOCTh
(u3MUecKUX CBOWCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON pemieTku. [IpuunHbI
MHOT000pa3usl BEeIECTB.

CoBpeMeHHbIE MPENCTaBICHUSI O CTPOCHUHM TBEPIBIX, XKUAKUX M Ta3000pa3HbIX
BeniecTB. JKnuaknue KpucTamibl.
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HpaKTI/I‘IeCKI/Ie 3aHATHA

IIpakTuuyeckas padora Ne 6. Pemenue 3agay Ha pacueT MacCOBOM JOJIM (Macchl) 2

XUMHUYECKOT'0 3JIeMEHTa (COeIMHEHUs1) B MOJIEKyJie (cMecH).
Tema 3.2. ®usuko-xumuueckue | OCHOBHOE COJEpKAHUE 8 OK 01
CBOICTBa Heopranndeckux | Teopernyeckoe o0ydyeHue 6 OK 02
BEILIECTB Metamnel. O0mue Qu3uveckne W XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl 2

MoJIydeHusl. 3HaUY€HUE METAJUIOB U HEMETA/NIOB B MPHUPOJAE U >KU3HENEATEIHHOCTH

yeyioBeKa M opraHusmMoB. Kopposusi MeramioB: BUIbl KOPPO3UHU, CHOCOOBI 3aIIUTHI

METAJIJIOB OT KOPPO3HH.

Hemeramner. O0mue Gu3nyecKkue U XUMUYECKHE CBOMCTBA HEMETAUIOB. THUITUYHBIC 2

cBoiictBa metamioB [Y— YII rpynn. Knaccudukaius u HOMEHKIaTypa COSIUHEHHMA

HemeTaioB. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B IIPHPOJIE.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, 2

THIPOKCU/IOB, KHUCJIOT, COJIEW W Jp.). 3aKOHOMEPHOCTH B M3MEHEHMM CBOMICTB

MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHUMN, BBICITUX OKCUOB U THJIPOKCHJIOB.

[IpakTrueckue 3aHsATHS 2

IIpakTnyeckas padora Ne 7«CBoiicTBa METAIJIOB M HEMETAJLIIOB. 2

HccnenoBanne Qu3nyeckux M XMMHYECKUX CBOWCTB METAIJIOB M HEMETAJIOB.

Pemenne 5sKCnepUMEHTAIBHBIX 3aJad IO CBOWCTBAM XHUMHYECKHMM CBOMCTBAM

METAJIJIOB, 110 PACIO3HABAHUIO U MOJTYYEHHUIO COEAMHEHUH METAJIJIOB M HEMETAJIJIOB.
Tema 3.3. [TpouzBoacTBo | OCHOBHOE CO/IEpKAHUE 2 OK 01
HEOPTraHMYECKHX BEIECTB. | TeopeTHUecKoe 00yUeHHE 2 OK 02
3Ha4YeHue U IPUMEHEHHE B ObITy M | OOIIMe MPENCTaBICHAS O MPOMBIIUICHHBIX CHOCO0aX MONYyYEHHs XUMHUYECKHUX 2
Ha MpOU3BOJICTBE BEIIECTB (Ha MpuMepe MPOU3BOJCTBA aMMHAKa, CEPHOU KUCIIOTHI).

Uepnas u 1BeTHass Mertautyprus. lIpakThyeckoe NpUMEHEHHE 3JIEKTpoJIn3a s

MIOJIyYEHUSI WIECJIOYHBIX, IIEJIOYHO3EMENBHBIX METAUIOB M amoMHHHA. CTEkno u

CHJIMKATHAsI IPOMBIIIJIEHHOCTb.

[Tpo6iema 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB.

IIpakTrueckue 3aHsATHS 2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHNYECKUX BELIECTB 24
Tema 4.1. Knaccudukanus, | OcHOBHOE coziep kaHne 6 OK 01
CTPOECHHE u HOMEHKarypa | Teoperudeckoe oOydeHue 4
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OpPraHn4€CKuUX BEIICCTB

[Ipeamer oprannueckoil Xumun. B3auMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUUYECKOI'O CTPOCHMSI OPraHUUECKUX
coequHennii A.M. bBytiepoBa. VYriepomaHbIii CKEJIET OpPraHUYE€CKOM MOJICKYJIbI.
MonekynsipHble ¥ CTPYKTypHbIE (pa3BEpHYTBHIE, COKpAIICHHBIE) XUMUYECKUE
¢bopMyIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHS MOJIEKYIL.
W3omepust u u3oMmepbl (CTpyKTypHas, IeoMeTpuueckas (LUC-TpaHC-U30MEPHUS).
KpatHocTh XuMU4eCKo# CBSA3H.

[lonatne o ¢yHKIMOHANBHOW Tpynme. [IpuHIMIBI KIaccH(UKAUN OPraHUYeCKHX
COeMHEHUI. MexayHapoJHas HOMEHKJIAaTypa M [PUHLUIBI HOMEHKJIATYpbI
OPraHNYeCKUX COCTMHEHUH.

HpaKTI/I‘leCKI/Ie 3aHATUA

Ipaktuueckass padora Ne 8. Howmenknarypa OpraHMYeCKHX COCIMHEHUI
OTIENbHBIX  KJIACCOB  (HACBHILICHHbIE, HEHACBHIIIEHHbIE U  apoMaTHYecKHe
YTJIEBOAOPOBI, CIIUPTHI, (DEHOIIBI, aJIbJACTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHrue TOJHBIX U COKpAIlEHHBIX CTPYKTYPHBIX (DOPMYJ OpraHUYECcKUuX
BCIICCTB OTACJIBHBIX KJIIACCOB, MCIIOJIB3yA HX HAa3BaHUA 110 CHUCTEMaTHUECKOM
HOMeHKJarype. Pacuersl mpocreiimiell popMyIibl OpraHnYecKoil MOJIEKYJIbl, HCXOSA
13 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBolicTBa OpraHM4ECKUX
COECIMHEHUN

OcHOBHOE coaepKaHuE

14

Teopernueckoe obyueHue

10

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KIJIACCOB
(ocoOeHHOCTH KilacCU(UKALMKM U HOMEHKJIATYpbhl BHYTPU Kjacca; FOMOJIOTMYECKHH
psaa u obmas ¢opmyna; nomMepus; pU3NUECKUE CBOIMCTBA; XMMUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYEHHUS):

— MpeneabHbIe YIIIeBOAOPObl. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB
TeMJla B TPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPHUPOIHBIX YIJIEBOJOPOJIOB,
HaXO0XJEHHE B IPUPOJI€ U IPUMEHEHHE aJIKaHOB;

— HCHOPCACIBHBIC U APpOMATHYCCKUC YIJICBOAOPOBI. HOHI/IMCpI/ISaHI/Iﬂ OTUJICHA KakK
OCHOBHOC HAIIpaBJICHHUEC C€r0 HCII0JIB30BAHMAI. FOpeHI/Ie allcTHUJICHAa KaK HCTOYHUK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JI1 CBAPKW U PE3KU MCTAJIJIOB;

— KHCJIOPOJICO/Iep)KAIlME COEeOUHEHUs] (CIUPThl M MPOCThe APUPHI, (EHOIBI,

OK 01
OK 02
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aNbJACTUIBI U KETOHBI, KapOOHOBBIE KHUCJIOTHI M WX MPOHM3BOAHBIC). [IpakTHdeckoe
MPUMEHEHHUE STUICHIJIMKONS, ThuiepuHa, (enona. [Ipumenenue Qopmanbaeruna,
areTanbJAeTu/1a, YKCYCHOM KUCIOThl. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.
Moromre cBOMCTBA MbIIA;

— a3zoTcoacpKaue COCAMHCHUA (aMI/IHBI H aMHMHOKHUCJIOTHI, 6CJ'IKI/I).

Knaccudpukanus u 0cOOCHHOCTH OpPraHWYECKUX peakiuid. PeakiMoHHBIC HEHTPEHI.
Panukansl. [lepBoHayasibHblE MOHATHS O TUNAX M MEXaHHW3MaX OPraHUYECKUX
peaKkuuid.

HpaKTI/I‘leCKI/Ie 3aHATUA

IpakTnyeckas padora Ne 9.:Pemenue memnodek NMpeBpalicHUd HA TCHETUYCCKYIO
CBA3b MEX]Y KJIACCAMU OPraHUYECKHX COEIMHEHUH C COCTaBJICHUEM Ha3BAHUI
OpPraHWYECKUX COCIMHEHMM 0 TPUBUAIBHON WM MEKIYHAPOJHOM CUCTEMATUYECKON
HOMEHKJIaType. PenieHue pacyeTHbIX 3ajad MO YPAaBHEHUSAM PEAKUUNA C yd4acTHEM
OpPraHUYECKUX BEIIECTB.

N

IIpakTnyeckas padora Ne 10. «llonydyeHne MeTaHa W H3y4yE€HUE €TO CBOICTB
(ropeHue, OT-HOLIEHHME K OpPOMHOM BOJE U pPACTBOPY IepMaHraHara Kajus),
HOMEHKJIATypa aJKaHOB»

Tema 4.3. Opranudeckue BelecTBa
B JKU3HENEATEIBHOCTH YEJIOBEKA.
IIpon3BoacTBO M IIPUMEHEHHE
OpPraHUYECKUX BELIECTB B
MIPOMBIIITIEHHOCTH

OcHOBHOE coJiepKaHue

N

TCOPCTI/I‘leCKOG 06yquI/Ie

S

buooprannueckue coenunenus. [IpumeHenne u Ouosiornyeckas poiib YIJ€BOJOB.
OxuciieHue yIrJIeBOJI0B — MCTOYHMK SHEPrMM >KHUBBIX OpraHusmoB. O6sacTtu
MPUMEHEHUs] aMUHOKHUCIOT. [IpeBpamienust OenkoB MNUIIM B OpraHHU3Me.
buonornueckue ¢yHkuun OenkoB. buonornyeckue QyHkuuu xkupoB. Poib
OpPraHMYECKON XMMUU B PELICHUH NMPOOJIeM MUIIEBOM 0€301aCHOCTH.

HyxnenHnoBble KHCIOTBI: cocTaB M crpoeHue. CrTpoeHue HykneotuaoB. Cocras
nykinenHoBbix  kucinotr  (AHK, PHK). Ponp  HykIeMHOBBIX  KHUCIOT B
KU3HENEATEIIbHOCTU OPraHU3MOB.

N

[Ipon3BoACTBO OpraHMYECKUX BELIECTB: IPOU3BOACTBO METaHOJNA, MepepadboTKa
HedTu. [TonmuaTHIIeH KaK KPYNMHOTOHHAXHBIA MPOIYKT XMMHYECKOTO MPOU3BOJICTBA.
IIpumeHenue stunena. IIpon3BoaCTBO U IPUMEHEHUE KaydyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHME, cBOWCTBA. [IpakTHdeckoe
WCIOJIb30BaHNE BOJOKOH. CHHTETMYECKHE IUIEHKH: W30JIMs A1 MPOBOJIOB,

OK 01
OK 02
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MeMOpaHbl Ui ONPECHEHUsI BOJIbI, 3aIUTHBIE IJICHKH AJI1 aBTOMOOMJICH, MIacThIpH,
XUpPYpPrudyeckue MoBsi3KH. HOBbIE TEXHONOTMM JalbHEHIEro COBEPIIEHCTBOBAHUS
MOJIMMEPHBIX MaTepUAJIOB.

Poinb oprannyeckoil XMMUHM B PEIICHUH MPOOJIEM 3HEPreTHUECKOi 0e301macHOCTH, B
pa3sBUTHM MEIUIMHBI, CO3AaHUU HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHUKOB 3HEPIrUU
(asIbTEpHATHBHBIE HICTOYHUKH HEPTUN).

Pa3nen 5. Kunetnueckue u TepMoAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX peaklui 6
Tema 5.1. Kunernueckue | OCHOBHOE coJepKaHUE 4 OK 01
3aKOHOMEPHOCTH nporekanus | Teopernyeckoe o0yueHue 2 OK 02
XUMHYECKUX PEaKIUi Xumudeckue peaknuu. Kiaccupukanus XUMHYECKHX peakiuii: 1mo (a3zoBomy 2

coctaBy (FOMOT€HHBIE M TE€TepOTreHHBbIE), IO UCMIOJIb30BAHUIO KaTaiu3aropa

(KaTaJIMTUYECKUE U HEKATaJTUTHUECKUE).

CkopocTh peakllud, €€ 3aBHCHMOCTh OT pa3IMYHBIX (DAKTOPOB: MPUPOJIBI

pearupyomux BeUIeCTB, KOHIEHTPAMU pEarupyrouux BEIIECTB, TEMIIEpaTypbl

(nmpaBmno  Bant-I'odda), mmomanu peakiMOHHOW  IOBEPXHOCTH, HAJTUYHS

Kataiau3aropa. Poib kaTanu3atopoB B IPUPOJIE U MPOMBILUIEHHOM IIPOU3BOJICTBE.

DHeprus akTUBAlMU. AKTUBHPOBaHHBIM KomIuiekc. Katanuzaropsl u karanu3. Ponb

KaTaJnu3aToOpOB B NPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

[IpakTuueckue 3aHATHS 2

IIpaktnueckass  padora Nell.l3yyeHue 3aBUCHMOCTH CKOPOCTH XMMHYECKOMH 2

peakuuu OT KOHIEHTPALMU pearupyroliyuX BEIIECTB U TEMIEPATyphl.
Tema 5.2. Tepmomunamuueckue | OCHOBHOE COJEpKaHUE 2 OK 01
3aKOHOMEPHOCTHU TPOTEKAHHS |~ OK 02

€opeTHYecKoe 00yueHue 2
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XUMHYecKkux peakiuuid. PaBHoBecue | Knaccnukanus XuMHUUeCKUX peakluid: Mo TernjaoBoMy 3(dexty (3K30TepMUUecKue, 2
XUMHUYECKHUX PEaKIH SHIOTEPMHUECKHE), 10 oOparuMoctu (oOpatumble U HeoOpaTumsble). TemoBbie
3¢ exTsl XuMUYecKUX peakuuid. TepMmoxumuueckue ypaBHeHHA. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PAaBHOBECHE M €0 CMELICHHE I0J JEHCTBHEM pa3iIMYHbIX
(GakTOpoB (KOHIEHTpallUs peareHTOB WM TMPOJYKTOB pEaKIHUM, [aBJICHUE,
TeMIeparypa) AJsi CO3JaHUS ONTUMAJIBHBIX YCIOBHH NPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB.
[Tonsarue 06 sHTampnUK U 3HTpONUN. DHeprus [ udoca. 3akon ['ecca u cneacTBus u3
Hero. Ponb cMmemieHuss paBHOBecHs B TEXHOJOTMUYECKUX Ipoueccax. [IpuHumn
JlelllaTtenve. Biausinue pa3nnuHbIX (pakTOPOB Ha U3BMEHEHUE PABHOBECUS XUMHUECKUX
peakiuii.
Paznen 6. JlucniepcHbie CUCTEMBI 4
Tewma 6.1. JucniepcHbie cuctembl U | OCHOBHOE COJIEpKAHUE 2 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHue 2 OK 02
Hucnepchble cucteMbl. Komnonanele cucremMsl. MIcTUHHBIE pacTBOPBI. 2 OK 07
PactBopenne  kak  (¢usumko-xumuueckuii  mpormecc.  PactBopel.  CriocoObl
IIPUTOTOBJIEHUsI pacTBOpoB. PacTtBopumocTs. MaccoBast 4051 pacTBOPEHHOI'O
BeulecTBa. [IpenenbHO AOMyCTHMbIE KOHIEHTPALMU U UX HCIOJb30BaHUE B OIICHKE
9KOJIOTUYECKOM 6€30MacHOCTH.
Knaccupukauusa nucnepcHelx cucreM 1o coctaBy. CrtpoeHue #  (akTOpbl
YCTOMYMBOCTH JMCIIEPCHBIX CHCTeM. Pacrio3HaBaHuWE UCTHHHBIX pacTBOPOB,
KOJUIOM/IHBIX pPAacTBOpPOB M TIpyOoaucnepcHblx cucteM. CTpoeHHe MHUIIEIUIBL.
PaccenBanne cBeTta npM MNPOXOKIEHUM CBETOBOTO ITydyKa 4Yepe3 ONTUYECKU
HEOAHOPOAHYIO cpeny (dddexra Tunmgamns).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IUCIIEPCHBIX  cucTeM Uil uX | [IpakThyeckue 3aHATHS 2 OK 02
UIECHTHUKAKH IIpakTuuyeckas padora Nel?.«lccnenoBaHue AUCIEPCHBIX CUCTEM. 2
[IpuroToBneHue W U3y4YE€HHE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJIOB:
CYCIIEH3UH, AMYJIbCHM, KOJUIOMJHOTO pacTBopa. CpaBHEHHME CBOWMCTB HCTHUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BbISIBJICHHE OCHOBHBIX PA3IMYUN MEXKy HUMHU.
Paznen 7. KauecTBeHHbIE peakiiiy 00HApYKEHHUs] HEOPIraHWYECKUX M OPraHUYeCKHX BEIECTB 4
Tema 7.1. O6napyxeHue \ OCHOBHOE coJIep >KaHNe 2 OK 01
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HEOpPraHWYeCKHX  KaTHOHOB U | TeopeTmueckoe oOydeHHe 2 OK 02
aHUOHOB KauecTBeHHBIE ~ XMMHMYECKHE  pEaKLUM, XapakTepHble [  OOHApyKEHUs 2
HEOpPraHMYECKUX BeUIeCTB (KaTHOHOB U aHMOHOB). CocTaBlieHHEe ypaBHEHUHN peakiuil
oOHapyKeHHsI KaTHOHOB [-VI rpymnm v aHHOHOB, B T.4. B MOJEKYJIIPHOH U MOHHOM
dhopmax.
Peaknum oOHapyXeHHMS HEOPraHWYECKHX BEIIECTB B  pEabHBIX OOBEKTaX
OKpY’KaroIlen CpeJibl.
Tema 7.2. O6Hapyx)eHue OcHOBHOE coJIep>KaHNe 2 OK 01
OpraHUYecKHX BElIECTB TpakTHYecKHe 3aHATHS 2 OK 02
OT/ECJIBHBIX KJIACCOB C IIpaktuuyeckas padora Nel3. KauecTBeHHbIE XMMHUYECKHE PEAKIMH, XapaKTEPHBIC 2
MCIOJIb30BAHNEM Ka4CCTBCHHBIX Uit oOHapyXeHHsl OTAEIbHBIX KJIAaCCOB OPraHUYECKHX COEIUMHEHMI: (HEeHOIIOB,
peakuuit aNbJAECTUIOB, KpaxMaJla, YKCYCHOU KHUCIIOTHI, AMUHOKHUCIIOT U Jp.
Jlenarypanus GeJKOB NIPU HATPEBAHHH, [[BETHBIC PEAKIIUU OEIKOB.
CocraBieHne Ka4eCTBEHHBIX pEaKIUil OOHAPYXKEHHS OPraHWYECKHX COCAMHEHUI
OTJICbHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHue MPUKJIATHOI0 MOIYJIsl) 2
Paznen 8. Xumusi B ObITY ¥ POW3BOJICTBEHHOM JIESATEIHFHOCTH YEIOBEKA 2
Tema 8.1. Xumusa B Obity u | OCHOBHOE cojiepKaHuE 2 OK 01
IIPOU3BOJICTBEHHON JEATENbHOCTH | TeopeTndyeckoe 00yueHne 2 OK 02
YeJIOBEKa Dkonoruveckas 0e30MacHOCTh MOCIEACTBHI OBITOBOM UM  MPOU3BOJICTBEHHOM 2 OK 04
JEATENLHOCTH YENIOBEKA, CBI3aHHas ¢ IEPePa0dOTKOI BENIECTB. OK 07
[TpomesxyTouHas arrectanus no auciuiuinie (auddepeHIrpoBaHHbIN 3a4eT)
Bcero 72
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanu3arnusi mporpaMMbl JUCHUIUIMHBI TpeOyeT Hanuuus ydeOHO# maboparopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK, KOMIbBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOP, FKPaH, CTOJN KOMIIbIOTEPHBI,
npuHTep JaszepHbiii, MDY, rpadonpoekTop, XUMUYECKas MHUKpojadopaTopus, IHU(poBoit
KOJUIEKIIUM, Ha0Opbl pEaKkTUBOB, XUMHUYECKass IOCYyJa, JEMOHCTPAlMOHHbBIN

XUMUH,

MHUKPOCKOII,

XUMHYECKUN CTOJI, IKAa(bl, CTEH Ibl, AUCTUILISATOP U APYroe 000pyI0BaHHE.

2)371eKTPOHHBIE PEeCYpPChl AUCITUTUTMHBI

[IpeseHTanuu:

1. 3aKOHBI U IOHATHS XUMUHU. 16. MeTansbl.

2. Jluccoruarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusuue 3TaHoia.

4. Azot 19. Ankoroms.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOACTBO aMMHUaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. ®epMeHTHI.

8. XKene3o. 23. BuTaMuHBL.

9. Kak npuMupHuTh METAILTyprHIO C IPUPOION? 24. T'opMOHBI.

10. Cruprtsl, heHOITBI 25. Bona.

11. Anpneruanl, KETOHEI. 26. Ilonumepsl U BOJIOKHA
12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa
13. Vrunesonsl. 28. XUMUS MMUIIH.

14. Amunokwucnotsl. benku. 29. Yto MBI mbeM? (XUMHUSI HAITUTKOB)
15. AmuHsbl. 30. Xumust BOKpYT Hac.

DJICKTPOHHBIC YPOKH H TeCThI (Ha IMCKAX):

P OOoO~NO O, WNE

PRRPRPRPRERERR R
OCO~NOUAWNERELO

. Ctpoenune aToMOB

. THUIIBI XUMHUYECKUX CBS3EH.

. [lepponueckuii 3aKOH U CTPOEHUE aTOMA.
. 3aKOHBI XUMHUH.

. OKcHBl HEMETAJIJIOB U METAIIOB.

. Kucnorsl, knaccudukanus, auccoryanms.
. CBolicTBa OCHOBaHHIA.

. Coenunenus yriepoja. MI3BeCTHAKOBBIE TOPO/Ibl, 3HAUCHUE.
. T'unc.

. Oxcnp xpemuust. CTekiio.
. Meramibl.

. Meranisl, pacipocTpaHeHue, NOJIy4eHUe, CBOICTBA.

. Yriepon, aJoTpoIus.
. YToJbHas KUCJIOTA.
. CMecu BelecTB.

. AJIKaHbI, TOMOJIOTHYECKUM psiJi, CBOMCTBA, MPUMEHEHHUE.
. DTUIIEH — HeNpeIeTIbHbIN YIIIeBO10po/, cTpoeHue. CBoiicTBa.

. [lonuaTUiieH U Apyrue miacTUKH.
. AIIETUJIEH U €0 CBOMCTBA.



20. TIpupomHbie HCTOUYHUKH YIIIEBOJOPOIOB.

21. Vrons. HedTs 1 ee cpoiicTsa.

22. Criuptel. MeTanon u stanoi. CBoiicTBa, 3HAYEHHE.

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOIUALIMS.
24. Mbina v 1eTepreHTsl.

25. Dupsl, monyyeHue, HEKOTOPbIE CBOMCTBA.

26. JKupsl, cTpoeHue, CBOKHCTBa

27. CtpykTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

30. Vraeponsl. I'moko3a. ®pykrosa. CTpyKTYphl OEJIKOB.

31. MynbetumenuiiHas oOydatomas mporpamm «1C: Penetutop. Xumusy,
Y4eOHbIe TaOJIHIIBI

1. Kommtekrrabmui «OpraHuyecKre BEIIeCTBaY.

2. KommuiekT TabuuIl 1o HEOpraHu4ecKon XUMUH.

3. KommuiekT Tabnui «XuMHus B CETbCKOM XO03IHCTBE»

PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHbIE HCTOYHUKH:

1. Xumus: yuebuuk mis CI1O / FO. A. Jle6enes, I'. H. ®anees, A. M. Tony6es, B. H. [llanosai;
nox oomr. pex. I'. H. @aneeBa. — 2-e usg., mepepad. u qom. — M. : U3garenscTBo FOpaiir, 2021.
— 427 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlomoJiHuTeIbHbIEe HCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpaxxkHeHus no oOmel xumuu: yued.-npakt. nocoodue g CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uzn. — M.: U3znatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™Msl pemeHus 3aj1a4 1 TecTsl: yueoHnoe nocooue st CI1O /
H. H. Oneitaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumust. Ilpaktukym: yue6.-npakt. nocodue ans CIIO / C.
H. Cmapeirun, H. JI. barnasen, U. B. daiinakoBa. — M. : U3natensctBo HOpaiit, 2020. — 414
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukus, E. 1. Xumus B cenbckoM xozsiictse: yueobnoe nocobue aist CI1O / E. . Tynuxu.

— 2-¢ w31, ucnp. u jgon. — M.: U3mparensctBo KOpaiit, 2021. — 184 ¢. — (TIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBuukuit, M.M. Jlo6po moxanoBaTh B XUMHIO!. [DNEKTpOHHBIN pecypc] — DNEeKTpOoH. JaH.
— M. : WMsparensctBo "JlaGopatopus 3Hanmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2 MHudopmanuoHnble " UUPPOBbIE TEXHOJOTHH (IMPOrpamMMHOe
o0ecrneyeHne, CcoOBpeMeHHble TMpo(eccHOHAIbHbIE 0a3bl JaHHBIX U
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI)

VYuebHasg aucHMIUIMHA (MOIYJb) TMPELyCMaTpPUBAET OCBOCHHE HMH(DPOPMAIIMOHHBIX H
IUGPOBBIX TEXHOJIOTUH. Peannzanus quppoBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE
ABIISICTCA OJHOM W3 BaXHEHWIIMX 1eJei oO0pa3oBaHUs, [aromield BO3MOXHOCTh pa3BUBAThH
KOHKYPEHTOCIIOCOOHbIE KadyecTBa O0ydYaroIuxcs Kak OyAyIMX BBICOKOKBAIM(HUIMPOBAHHBIX
CIIELIUAJIUCTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()(PEKTUBHOrO peleHus
3a71a4  Mpo¢eCCHOHAIBHOTO, COLUAIBHOIO, JIMYHOCTHOIO XapakTepa C MCHOJIb30BaHUEM
pa3UYHbIX BHJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHHe LUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCIHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQUISKAIIUM  00pa3oM IoJiyyaTb JOCTYH, YIPAaBIsATh, HMHTErPUPOBaTh, OOMEHMBATHCH,
OLIEHUBATh W CO3JaBaTh HH(GOPMAIMIO C TIOMOIIBIO IH(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBONH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJI4/ICHUE UHCTPYMEHTAMM ISl KOMMYHHUKALMU.

3.2.1 DJIeKTPOHHO-0UOJIHOTEYHBbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oOKa3aHue yCIyr OT
03.04.2024 Ne 6/u (CeteBast 21eKTpOHHAs OMOIHOTEKA)

2. baza nanHbIX 3mekTpoHHBIX MHpOpManroHHBIX pecypcoB ®T'BHY INHCXb (norosop
mo 00ecneueHuIo J0CTyna K JJIeKTpoHHBIM HH(popmammonHeiM pecypcam ®I'BHY IHCXbB
yepes TepmuHan yaanennoro aoctyna (TY ®I'BHY LTHCXE) ot 09.04.2024 Ne 04-YT/2024)

3. DOnexTpoHHas OubnmoreuHas cucreMa «HanumonaneHbl 1M poBOI pecypc «PykoHT»:
Komnexknuu «basoBeiii MaccuB» u  «Komoc-c. Cenbckoe xosgiictBo» (https://rucont.ru/)
(ToroBOp Ha OKa3aHUeE YCIYT O IMpeAocTaBIeHHo 1ocTyna oT 26.04.2024 Ne 1901/bI122)

4. 000 «Inekrponnoe m3narensctBo FOPAUTy (https://urait.ru/) (zoroBop Ha oKkasanue
yCIyr MO TpeAOoCTaBIEHHIO JocTyna K oOpaszoBaTtenbHoi miuardgopme OOO «DieKTpoHHOE
m3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMONMOTeuHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha O6e3BO3ME3THOE UCIONIb30BaHKE Tpou3BeneHuit oT 26.03.2020 Ne 14/20/25)

6. basza manneix HOB «HarmonansHas siektporHas O6ubnmoreka» (https://rusneb.ru/)
(moroBop o moakmtoueHun k HOb u npenocrasnenuu nocryna k oosexkram HOb ot 02.02.2024
Ne 101/HOb/4712-m)

7. CornamieHue O COTPYAHHYECTBE MO OKa3aHHI OMOIMOTEYHO-UH(OPMALUMOHHBIX U
COLIMOKYIBTYPHBIX YCIYT TMOJBh30BATENsIM YHHUBEPCUTETa W3 YKCIAa WHBAIUAOB 1O 3PEHHUIO,
CIIa0OBUISIINX, WHBAIHIOB JPYTHX KAaTErOpHH C OTpaHWYEHHBIM IOCTYIIOM K HH(OpMAaIH,
JUI, UMEIONIMX TPyaHOCTH C 4YTteHueM mockoneyatHoro Tekcta TOI'BYK «TamboBckas
obnacTHas YHUBEpCaTbHas Hay4JHas onbmmoTeKa HM. A.C. [TymxuHa»
(https://www.tambovlib.ru) (cornamenue o corpyaauuectse ot 16.09.2021 Ne 6/H)

3.2.2. UuopmaniuoHHbIE CIPABOYHBbIE CHCTEMbI
1. CnpaBounas mpaBoBasi cucteMa Koncynerantlmtoc (I0OroBOp MOCTaBKH, afanTalud 1
COIPOBOXKACHUS dK3eMIuIsIpoB cucteM Koncynbprantllnroc ot 28.02.2025 Ne 12413 /13900/2C).
2. DnexTpoHHBIM mnepuoanueckuid cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha

YCIYTH 1O conpoBoxIeHH0 oT 28.02.2025 Ne 194-01/2025).
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3.2.3. CoBpemeHHbIe TPOdecCHOHAIBbHBIE 0a3bI JAHHBIX

1. ba3a paHHBIX HOPMATHBHO-IIPABOBBIX aKTOB HH(OPMAaLMOHHO-00pa30BaTEIbHOM
nporpamMmel «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)
2. baza pmannbix Hayunoit snmektponHoit 6mbmmorexkn eLIBRARY.RU — poccuiickuii
MH()OPMAIMOHHO-aHAIUTHYCCKUI TIOpTaJl B OO0NACTH HAyKH, TEXHOJOTHH, MEIUIUHBI U
obpasosanwus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
4. OrtkpeiTeie  gaHHble  DenepanbHOM  CITYKOBI

https://rosstat.gov.ru/opendata

FOCY,Z[apCTBeHHOI;'I CTaTUCTHUKHU -

3.2.4. JIMIeH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
ofecrevyeHne, B TOM YHCJIE 0TE4eCTBEHHOTO MPON3BOICTBA

Nef HaumeHnopanue Pazpabortun | Joctynnoct | Ccbuika Ha EquHbIN peecTp poCCHHCKUX PexBu3uThI
k I1O b nporpamm 11 OBM u BJI (mpu Hanuuuu) | MOATBEpXkKAAI0
(mpaBooGnan | (JIUIEH3NOHH IeTo
aTe’p) oe, cB0OOOTHO JOKyMEHTa
pacmpocTpas (mpu HanU4UN)
sieMoe)
1 Microsoft Microsoft | JIuuensuonn - JIunensus
Windows, Corporation oe ot 04.06.2015
Office Ne 65291651
Professional CpOK JieiicTBHS:
O6eccpodHo
2| AwdTtuBHpYyCHOE AO JluuensuonH | https://reestr.digital.gov.ru/reestr/366574/ | Cy6nuien3uon
[IPOTrPaMMHOE «JlaGopatop oe ?sphrase_id=415165 HBII JOTOBOP C
obecrieucHHe us 000
Kaspersky Kacnepckor «Codreke» ot
Endpoint Security o» 09.12.2024 Ne
JUTs OM3Heca (Poccust) 6/H, CpoK
JNIEUCTBUS: C
09.12.2024 no
09.12.2025
3 MoiitOduc 000 JIuuensuonn | https://reestr.digital.gov.ru/reestr/301631/ Konrpakr ¢
CraHaapTHbIH - «Hogrie oe ?sphrase_id=2698444 000
OoducHEIT makeT o0ayHbIe «PyOukon»
JUTSL pabOTHI C TEXHOJIOTUU ot 24.04.2019
JOKYMEHTaMHU » (Poccust) Ne
Y TIOYTOH 036410000081
(myoffice.ru) 9000012
CpOK JI€HCTBHUS:
OeccpodHo
4 [ TIporpammuas AO JIunensuonn | https://reestr.digital.gov.ru/reestr/303350/ | JlumeH3uoHHEI
cucTeMa JUIst «AHTHIUIATH oe ?sphrase_id=2698186 i moroBop ¢
0oOHapyXeHUs am (Poccus) AO
TEKCTOBBIX «AHTHIUIATHAT
3aMMCTBOBaHHI B » OT
y4eOHBIX U 23.05.2024 Ne
Hay4YHBIX paboTax 8151, cpoxk
«AHTHIUIArUaT JCUCTBHS: C
BY3» 23.05.2024 no
(https://docs.antipl 22.05.2025
agiaus.ru)
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5 Acrobat Reader Adobe CBoboaHO - -
- MPOCMOTP Systems pacmpocTpaH
nokymeHToB PDF, sIEMO€
Djvu
6 Foxit Reader Foxit Croboaro - -
- POCMOTP Corporation | pacupocTpan
nokymeHntoB PDF, sIEMOE
Djvu

3.2.5. Pecypchbl uH(pOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»

1. CDTOwiki: 6a3a 3Hanwmii 1o nupoBoi Tpanchopmarmu https://cdto.wiki/

3.2.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMble B 00Pa30BaTeJIbLHOM
npouecce

LMS-miardopma Moodle

Bupryansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoard https://sboard.online

Oo6naunbie cepBuchl: Auaexc./luck, O6mako Mail.ru

Cepsucsl onpocos: Sugexc.®opmer, MyQuiz

Cepsucel Buaeocsssu: Suaekc. Tenemoct, Webinar.ru

CepBuc CcoBMeCTHOW paboOThl HajJ TMpoekTamu g Hebonbmmx rpynn  Trello
http://www.trello.com

Noogor~whPE

3.2.7. HudpoBble TEXHOJOTMHU, IPUMeEHsIEMble NPU U3yYeHUU JUCITUTITIHHBI

Ne [{udpossie TEXHOTOTUU Bunpl yaeOHOM paboThI, BBIIOIHAEMBIE C
MIpUMEHEHHEM IU(POBOIN TEXHOJIOTUN

1. | OGnayHple TEXHOJIOTUU WMuauBuayalbHbIE 3a1aHUS

2. | bonbiue 1aHHbIE WNuauBuayalbHbIE 3a1aHUS
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIHUIIJINHBI

KonTtponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpEnojiaBaTeieM B
MIPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTa0OPATOPHBIX PabOT, TECTUPOBAHMSI, a TAKKE
BBITIOJTHEHUST  OOYYaIOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHMIA.
Pesynbratel 00y4YeHHS OMNpENeisioT, YTO oOydJarommecs MJODKHBI 3HATh, IOHUMATh U
JI€MOHCTPHUPOBATh 110 3aBEPILICHUN U3YUYEHUS AUCIUILTUHBL.

st hopMupoBanwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOCHUS YUCOHOUM TUCIUTUINHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIOMIAs COO0N KOMILIEKC Y4eOHBIX
MEPOIPUATHIA, COTJIACOBAHHBIX C pe3yibTaraMud OOydeHUsS U CHOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (mpeamernbie pe3yabTathl o guciurmuae) 1 GI'OC CIIO.

Ne Monyas / Pazgea / Pe3ysabTaTr 00yyeHus Oneno4ynnie OK
Tema MeponpusiTus
| OCHOBHOM MOYJIb
1 Pa3nes 1. OcHoBBI ®opmyIMpoBaThH

CTPOCHUSA BEIIECTBA 0a30BbIE MOHATHA H
3aKOHbI XUMHWH

11 CrpoeHue aToMOB CocraBnars xumuueckue | 1. Tect «Ctpoenue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XUMUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTEIMEHbIO OKUCIICHHS XUMHUYECKOUN CBS3U.

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

MCXO/ISl U3 BaJICHTHOCTH U | COCTABIICHUE
AIIEKTPOOTPHUIIATETILHOCTH | XUMUYECKHUX (HOpMYIT
JIBYXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(pUI0B, TUIPHUIOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTepru3oBaTh IIpakTuko- OK 01
3aKkoH ¥ Tabmuna J[.W. | XuMudeckue 3JIeMEHThl B | OPMEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUU C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3aL1io

nepnozmqecxoﬁ CHUCTEMCE XUMHUYCCKUX DJICMCHTOB:
XUMHUYECKUX dJIEMEHTOB | «Mertammnyeckue /

J.N. Menneneena HEMETANIMYECKHE
CBOICTBA,
AIEKTPOOTPHUIATEITHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHWYCECKHUX DJICMCHTOB
B COOTBETCTBHUE C UX
SJICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
XumMuuyeckue M CXeMbl XUMHYECKHX BellecTBA U
peakuuu peakuuii XMMHYeCKHe peakuun

2.1 THIIEl XUMHUYECKUX CocTaBnATh peakiuu 1. 3agauu Ha OK 01
peakuuit COCUHEHMUS, COCTaBJICHUE YPABHEHUI
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pasnokeHus, 0OMeHa,
3aMeleHus,
OKHCITUTEILHO-
BOCCTaHOBUTEIILHBIC
PEaKIMK U PEaKIUH
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHeM
HEOPraHMYECKUX
BEILIECTB

peaKuuid:

— COCOUHCHUS,
3aMEIICHHS, Pa3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILJICKCHBIX
coeIlMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIUTEIbHO-
BOCCTaHOBUTECIILHBIX
peakuuii ¢
HCIIOIL30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca;
— C yyacTuem
KOMILICKCHBIX
coelMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILICKCOB
[IMHKA ¥ AJIFOMUHUSA).

2. 3ajauu Ha pacuer
KOJIMYSCTBCHHBIX
XapaKTepUCTHUK MPOAYKTa
peaKInK COeTMHEHNS,
MacCOBOU MJIHM 00bEMHOM
JIOJIA BBIXO0J1a TIPOJIYKTa
pEeaKIMK COCTUHECHUS OT
TEOPETHUUECKHI
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBECHHBIX
XapaKTEePUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PEaKLMH, €CIU
OJIHO M3 BEIISCTB JaHO B
BHJIE PacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JIOJIEW PaCTBOPEHHOTO
BCIIECTBA.

2.2

DNEKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

CocCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa C
ydacTHeM
HEOPraHHUYECKUX
BEIIECTB

1. 3aganns Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
N3MEHEHMS KHCIOTHOCTH
Ccpenpl.

OK 01
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2. [Ipaktrueckas padota
«Peakuuy rugpoausay.

Pasznea 3. Ctpoenne
M CBOiiCcTBa
HEOPraHu4ecKux
BelleCTB

HccaenoBatb cTpoeHue
M CBOiicTBa
HEOPraHM4YeCKHX
BeEILECTB

Tect «CBOMCTBA
HEOPraHU4eCcKHX
BELIECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOPTraHUYECKHE
BEIIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OopMYIIBI
WJIU COCTaBJICHHE
XUMHUYECKOH (OopMYIIBI
UCXO/Isl U3 HAa3BaHUS
BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHUATIBLHOU
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MaccoBOM J0JIH (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B
MOJIEeKYyJe (CMECH).

3. [IpakTuueckue
3ajaHus 0
KJIacCHU(UKAIINH,
HOMEHKJIaType U
XUMUYECKUM (popMyTiam
HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX
KJIaCCOB.

4. TlpakTraeckue
3a/1aHMsl Ha OTIpEEIICHHE
XUMUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BUJa XUMHUYECKOU CBSI3H
Y TUIA KPUCTAJUTMYECKOU
PEIIeTKH.

OK 01

3.3

[IpownsBoacTBo
HEOPraHMYECKUX
BELIECTB. 3HAUYEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHHE
U IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OLITOBOH U
MIPOU3BOCTBEHHOMN
JIeATEIILHOCTH YeJIoBEKa

ux (I)I/I3I/IKO-XI/IMI/IHCCKI/IMI/I

CBOMCTBAMU

IIpakTuxo-
OpUEHTUPOBAHHBIE
3aJJaHUs 110 COCTABIICHUIO
XAMHYECKHUX PEAKIUM ¢
y4acTUEM
HEOPraHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
JUTSL UX UICHTU(DUKAIUN
Y TIPOMBIIIEHHBIX
CrocoOO0B MOJIyYEHUSI.

OK 01
OK 02

Pa3nen 4. Ctpoenne
U CBOMCTBA
OPraHuYecKux

HccaenoBarb cTpoenue
U CBOMCTBA
OPraHMYeCKHUX BellecTB

Tecr «CTpoenne n
CBOlicTBa
OpPraHM4YecKuX
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BeIIECTB

BCIIECTB»

4.1

Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

Knaccugunuponatsb
OpraHMYecKHe BELIeCTBa
B COOTBETCTBHUH C UX
CTpOCHHEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHMI
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOIHOMN
CHCTEMAaTHYECKOM
HOMEHKJIaType.

2. 3agaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopmyi
OpraHUYECKUX BEIECTB
OTJIEJbHBIX KJIACCOB.

3. 3agaun Ha
onpeeeHre
npocreien GopmyIibl
OpraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
AJIEMEHTHOTO COCTaBa (B
%).

OK 01

4.2

CBoiicTBa
OpraHNUYeCKHUX
COEeIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XHUMHYECKHUX CBOMCTB
OPraHUYECKHUX BEIIECTB
OT CTPOECHUS MOJIEKYJ

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHMI
XUMUYECKUX PEAKIUH C
y4aCTHUEM OpPraHUYECKUX
BEILECTB HA OCHOBaHUU
MX COCTaBa M CTPOCHMUSI.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEaKIUi,
WJUTFOCTPHUPYIOLTUX
XUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEILIECTB Pa3HBIX
KJIACCOB.

3. PacuerHble 3a1a4¥ 110
YpaBHEHUSAM PEAKIIHi C
y4acCTHEM OpPraHUYECKUX
BEILECTB.

4. IlpakTuueckas pabora
((HOJ'Iy‘-IeHI/IC ME€TaHa u
V3Y4YEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILIECTBA B
KU3HEJEATEIIBHOCTH
YeJloBeKa.
IIpon3BoacTBo 1

O060CHOBBIBATH 3HAUCHUE
Y IpUMEHEHNE
OPraHUYeCKHUX BELIECTB B
OBITOBOH U
MIPOU3BOJACTBEHHOMN

IIpakTuxo-
OPHUEHTHPOBAHHBIC
3aJJaHMs [0 COCTABIICHUIO
XAMHYECKHUX PEAKIUi ¢
Y4aCTHEM OPTraHNUYECKUX

OK 01
OK 02
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IIPUMEHEHHE JIEATEIbHOCTH YEJIOBEKA | BELIECTB, UCIOJIB3YEMBIX
OpraHMYECKHUX X (PU3UKO-XUMUYECKUMHU | JUISI UX UACHTU(UKAIINY B
BEILECTB B CBOMCTBaMHU OBITY U
IPOMBIIIJIEHHOCTH IIPOMBIIIJIEHHOCTH.

5 Pasznea 5. HccaenoBath Tect «CropocThb
Kunernveckue u pPaBHOBecHE H CKOPOCTh | XHMH4YeCKOH peakIuu u
TEPMOAMHAMHUYECKHE | XUHMHUYECKHX pPeakuui XHMHUYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTEeKAHUA
XHMHYECKHX
peakuuii

5.1 Kunernueckue UccnenoBars BiausiHuE 1. Ilpaktuueckas pabora | OK 01
3aKOHOMEPHOCTHU KOHIIEHTpaLUKU «3yueHne 3aBUCUMOCTH OK 02
IIPOTEKAHUS pearupyronmx BemEeCTB U | CKOPOCTU XUMUYIECKOM
XUMUYECKUX PeakUuid | TeMIlepaTypbl Ha peakiun OT KOHUCHTpauu

CKOPOCTb XUMUYECKHX pearnpyrommnx BeIeCTs 1

peakuit TEMIIEPaTyphI»
2. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs
Ha aHaIu3 (PaKToOpoOB,
BIIMSAIOIINX Ha
MU3MEHEHHE CKOPOCTH
XUMHUYECKON peaKuu.

5.2 Tepmonnuamuueckue | Mccnenosars BiusiHue 1. 3anaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU M3MEHEHUS TEII0BbIX 3((HeKToB OK 02
MPOTEKAHUS KOHIEHTPALMU BEIIECTB, | XMMHYECKHUX PEaKIHi 1
XUMUYECKHUX PEaKUUN. | peaklMK CPeasl U OIpEeCIICHUE TUIIA
PaBHoBecue TEeMIIEpaTyphl Ha peaxiuu (1o TemI0BOMY
XUMHUYECKHX PEeakluil | cMelleHne XUMU4ecKoro | addexry: sk30- u

paBHOBeCHUS SHJOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npuHuuna Jlelllarense
JUISL HAXOKIEHUS
HaIpaBJICHUS] CMEILEHUs
pPaBHOBECHSI XUMUYECKON
peaxkuuu u
aHaIu3 (paKkToOpOB,
BIIUSIIOLIUX HA CMEIIEHUE
XUMHUYECKOTO
paBHOBECHS.

6 Pazneu 6. HccnenoBars Tect o Teme
JlucnepcHbie AMCIIEPCHbIE CUCTEMbI «/lucnepcHble
CHCTEeMBbI CHCTEMBbD»

6.1 Hucnepcubie cucteMbl | Paznmuuath HCTUHHBIE 1. 3amaun Ha OK 01
U (aKTOpbI UX pPacTBOPBI, KOJUIOUHBIE IIPUTOTOBJICHUE OK 02
YCTOWUYNBOCTH pacTBOpHI U pacTBOPOB.

rpy0oucnepcHbie 2. IlpakTuko-
CHUCTEMBI Ha OCHOBE OPHUEHTUPOBAHHBIE
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XUMHUYECKOI'O

PpaCUYCTHBIC 3aJaHuA HAa

AKCIIEPUMEHTA JIUCTIEPCHBIE CUCTEMBI,
HCII0JIb3YEMBIE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
JIeATEITLHOCTH YEJIOBEKA.

6.2 HccnenoBanue UccnenoBath Gusnko- [TpakTnueckas padora « | OK 01
CBOMCTB JUCIIEPCHBIX | XMMHYECKUE CBOMCTBA Hccenenoanue
cUCTEM pa3IMYHBIX BUJIOB JIUCIIEPCHBIX CUCTEM.

JIUCTIEPCHBIX CUCTEM

7 Pasznea 7. HUccaenoBarh CBOICTBA
KauecTBeHHbIE OpPraHMYecKux U
peakuumn HEOPraHU4eCKHX
00HapY:KeHUs BeIIEeCTB ¢
OPraHMYecKux u HCIOJIb30BAHUEM
HEOPraHU4eCcKHX KauyeCTBEHHbIX PeaKIui
BelIeCTB

7.1 Ob6napyxeHue Hccenenosars 1. IIpakTueckue OK 01
HEOPraHUYECKHX KaueCTBEHHbIC PEaKLIUU 3a/1aHMs HA COCTaBIICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX yYpaBHEHUU peaklnii

BEILECTB 0oOHapyXeHHUsI KATHOHOB
I-VI rpynn u aHuoHOB, B
T.4. B MOJIEKYJISIPHOU U
MOHHOM (opMax.

7.2 ObnapyxeHue Hccnenosarb 1. Ilpaktuueckas padora | OK 01
OpPTraHUYECKUX KaueCTBEHHBIC PEAKIIUU «KavecTBeHHBIE peaKkIuu
BEILECTB OT/AEIbHBIX OpraHUYECKUX Ha OT/IEJIbHBIE KIIACCHI
KJIACCOB C COCIMHEHUH OTJEIBHBIX | OPraHUYECKUX
HCIIOJIb30BaHUEM KJIaCCOB Bemects»

KaueCTBEHHBIX 2. llpakTraeckue

peakumii 3a/laHHs HA COCTaBIICHUE
Ka4eCTBEHHBIX PEaKIUi
oOHapyKeHUs
OpraHUYECKUX
COEMHEHUM.

1] IpuxkaaxHoit MoayJib

8 Paznea 8. OunenuBarhb 3ammuTa keiica (¢
Xumus B ObITY U MOCJIeICTBUA OBITOBOM | yueToM Oyaymieit
NPOM3BOACTBEHHOM U MPOM3BOJACTBEHHOMI npogeccHOHATbHOM
AeATeIbHOCTH AeATeIbHOCTH YeJI0BeKa | 1esiTeJIbHOCTH)

Ye10BeKa ¢ MO3UIMIA
IKO0JIOrHYECKOMI
0€30MaCHOCTH
Xumus B ObITY U OuenuBath nocnencteus | Ketic (¢ yuetom Oyaymei | OK 01
MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccHoHaNBHOMI OK 02
JNeSITEIbHOCTH MPOU3BOJACTBEHHOM JIeATETLHOCTH) OK 04
YeJioBeKa JIeATETbHOCTH YeNioBeKa ¢ | Bo3MokHbIE TEMBI OK 07
MO3UITNH DKOJIOTHUECKOH | KeHCOB:

0€301acHOCTH

1. I[orermienne kaumara
U BBICBOOOKIECHUE
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ra3oBBIX TUJPATOB CO JHA
OKe€aHa.

2. byayiue matepuanbl
JUTSI aBHA-, MAIIIUHO- U
pruOOpPOCTPOCHHUSI.

3. HoBble maTepuaiibl asis
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX
MpenaparoB.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oodpazosanus (OPI'OC COO), yTBep)ACHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; mpukasza
MunuctepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CPEJHEro O0IIero oopa3oBaHus,
YTBEPKICHHBIN NMpUKa3oM MuHUCTepcTBa 00pa3zoBanus U Hayku Poccuiickort @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBUMU ¢ PexoMeHmanusMu Mo peanu3aldd CPEIHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (MUCbMO JlemapraMeHTa TroCyAapCTBEHHOH IOJIUTUKU B
cdepecpennero npodeccHoHATBHOrO 00pa3zoBaHus U MpodhecCuoHaTBLHOro 00y4deHus ot 1 Mapra
2023 r. N 05-592).

ABTOp:
CrpykoBa C.C., mnpemnojaBareinb ILEHTpa — KOJUIEIKA MPUKIATHBIX
kBannpukammiit  ®I'BOY BO Muuypunckuii 'AY

Penensenr:
OumunmoBa T.M. mnpenogaBaTens BBICIHICH KBaTU(UKAIMOHHOW KAaTErOpWH IIEHTpa—KOJUIeIKa
npuknanueix keanudukanuit GI'bOY BO Muuypunckuii AY

[Iporpamma paccmotpena Ha 3acenannu [IMK 0011e06pa3oBaTebHBIX AUCITUTUIMH
nporokosi Ne 11 ot «16» utons 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceAaHNU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeHKa
npukiaaHbeix kBanupukauuii @I'bOY BO Muuypunckuit 'AY

nipotokod Ne 11 ot «17» utona 2023 r.

IIporpamma yTBepsKeHa pelieHneM y4eOHO-METOANYECKOI0 COBETa YHUBEPCUTETA
poTokoi NelO ot «22» uronsa 2023 r.

[IporpamMma nepepaboTana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusiMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 0011eo0pa3oBaTebHBIX AUCITUTUIMH

npotokois1 Ne 9 ot «16» anpens 2024 r.

[IporpaMmMa paccMoTpeHa Ha 3aCeIaHUN y4eOHO-METONYECKOW KOMUCCUU IIEHTpa-KOoJIIe1Ka
npukiaaabix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokoi Ne 9 ot «17» anpenst 2024 r.

ITporpamma yTBepkaeHa Pemennem Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA
rpotokoi Ne 8 ot «18» anpenst 2024 r.

[IporpamMma nepepaboTana 1 JOMOJIHEHA B cOOTBETCTBUU ¢ TpeboBanusmMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenannu [[IMK 061meo6pa3oBaTebHBIX AUCITUTUIH

npotokodl Ne 8 ot «16» anpens 2025 r.

[IporpamMma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOJAMYECKON KOMHUCCHHU LEHTpa-KoJuIeIKa
npuknaaabeix kBanupukanuit ®IBOY BO Muuypunckuii [AY

poTokoi Ne 8 ot «17» anpens 2025 r.

ITporpamma ytBepskaeHa Pemennem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne8 ot «23» anpens 2025 r.
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Opurunan gomxkex xpanuthes B [IMK 001eo0pa3oBaTenbHbIX AUCIUATIIHH
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