[loKyMeHT NoANuUcaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
WNHbopmaums o Bnagenbue:

OKO: Bonxoros Muxaf A PICPEPCTBO CEJIBCKOI'O X034

NlomxHocTb: Bpuo pekTopa

Hara nonnegit e BN AR HGE OCY JAPCTBEHHOE BFO]A
YHMKaﬂbeIM ﬂp paMMHbIl/I KoY. O]
b2dc75470204bc2bfec58d577a1b983ee2230a27 559445220 P bHEL 31

[ICTBA POCCUMCKOU ®EIEPALINNA

KETHOE OFPA3OBATEJIBHOE YUPEXIEHWE
bPASOBAHNA

«KOCTPOMCKASA I'OCYJTAPCTBEHHAS CEJIbCKOXO3MCTBEHHAS AKAJIEMUSI»

Cor/lacoBaHo:
[Ipencenaresis METOAUUYECKON KOMUCCUU
(hakybTeTa arpobusHeca

Anekcen MoanucaHo undposoit
noanucbio: Anexcei
Hukonaesny Hukonaesy Copokith
[fata: 2022.04.12 14:19:51
Copokut A. H. Copoxun
12 aripens 2022 ropa

YTBepx)aato:
IexaH (akynbTeTa arpobusHeca
TatbAHa o

o
BuccaprioHos &

s
Ha [onoBKoBa +03

AHa
Fonoekoe:
1345:50

T.B. I'onoBkoBa

15 mrons 2022 rona

AHHOTanusA padoueiil MPOrpaMMbl AMCLUITUHBI

EctectBO3HAHME: XUMUS

CrniermanbHOCTh: 43.02.05 ®nopuctvka
Keanuduxkaiys: ¢iopuct

dopma 00yueHUs: OUHast

Cpok ocBoenusi [TTICC3: HopMaTUBHBIN, 2 Toga 10 MecsitieB

Ha 6a3e: ocHOBHOTr0 0011jer0 06pa3oBaHus

Kapagsaeso 2015



2

1 ITIACIIOPT PABOYEN ITPOT' PAMMBI JUCITATITUHBI

1.1 O6/1acTh NPUMEHEeHUsA MPOrPaMMBbI

[Tporpamma aucummvHbl EcTecTBO3HaHWe: XUMUS SIB/ISIETCS YaCTbO MPOrpaMMbl MOATOTOBKHU
CreLaaucToB cpegHero 3BeHa B cooTBeTcTBMU C¢ PI'OC CIIO cnemmansHoctd 43.02.05 —
dopucTUKa.

1.2 Mecto aucuunmivebl B ctpykrype IIIICC3:

Muctunmaa OY/].14 EcTecTBo3HaHWe: XUMHM» BXOAWUT B COCTaB IMK/Ia OOIIUX y4eOHBIX
JUCLIMIUTMH TI0 BbIOOpDY U3 00si3aTesibHBIX —TpeJMeTHbIX obsiacTeli TIpY  OCBOEHUU
cnieguanbHOcTer CITO 43.02.05 —Dnopuctuka.

1.3 Henu ¥ 3apauM JUCHUIVIMHBI— TPe0OBaHUA K pPe3y/IbTaTaM 0CBOEHHS AMCHUIUIUHBI:

B pe3ynbTaTe oOCBoeHUs AMCOMIUIMHBI EcTecTBo3HaHWe: XuMus (0a30BbIM  YpOBEHb)
00yYaroIIUIACS JO/DKEeH:

Ymetsb:

- Ha3bIBaTh: M3yUYeHHbIE BellleCTBa M0 TPUBUAIBHOM UM MEX/yHapOJHOU HOMEHK/IaType;

- OompeJjenATh: BaleHTHOCTb U CTeleHb OKWCIEHUS] XMMUUECKUX 3JIEMEHTOB, TUI XUMUUeCKOM
CBSI3U B COeJUHEHUSX, 3apsf WOHA, XapakTep CpeJbl B BOJHBIX pacTBOpax HEOPraHUYeCKUX U
OpraHUuecKWX COeJVHEeHUlN, OKUC/IWTeIb W BOCCTAaHOBUTE/b, MPUHAJJ/IEXHOCTh BeEILeCTB K
pa3HbIM KJjlaccaM HeOpraHnyecKux U OpraHiueckrx CcoeZJMHeHUM;

-XapaKTepu30BaTh: 37IeMeHThl MajibIX Mepro/IOB M0 UX T0JI0XKeHHI0 B [leproanueckoli cucteme
I.1. MeHpeneeBa; obiiye XMMUYeCKHe CBOWCTBA META/UIOB, HEMETA/JIOB, OCHOBHBIX KJ/IaCCOB
HEOPraHUUYeCKHWX U OpraHUuecKUX COeJUHEHU; CTPOeHHe U XMMUUeCKhe CBOMCTBA U3yUeHHbIX
HeOpraHUuYeCcKUX U OpraHu4yeckux CoeuHeHUH;

- 0OBSICHATD: 3aBUCHMMOCTb CBOMCTB BeII|eCTB OT UX COCTaBa U CTPOEHMS, PUPOAY XUMUUYeCKOH
CB3M (MOHHOM KOBaJIeHTHOW, MeTa/sIMueckol U BOAOPOJHOM), 3aBUCHMOCTb CKOPOCTH
XMMUUECKON peakLUU 1 T0JI0’KeHHe XMMUUYeCKOT0 paBHOBECUSI OT pa3/InyHbIX (JaKTOPOB;

- BBITIOJTHSATh XUMUYECKUM SKCIIePUMEHT: MO0 Pacro3HaBaHUIO Ba)KHEWIIMX HeOpPraHWUueCKux U
OpraHUuYecKUX COeIMHeHUH;

- TpPOBOJUTh: CAMOCTOATENbHBIA TOWCK XUMHYECKOM HH(pOpMaLuu C MCI0Jb30BaHUEM
Pa3/IMYHBIX UCTOYHHUKOB (HAayYHO-TIOMY/ISIPHBIX W3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
VHTepHeTa); WCII0/B30BaTh KOMIBIOTEDHBIE TEXHOJOTHM [y 00pabOTKM U Tiepejauu
XUMHYeCKOoW H(MOPMaI1H, U ee Mpe/[CTaB/eHus B pa3/InuHbIX (hopmax;

- CBSI3bIBAaTh: U3yUeHHbIM MaTepras Co CBOel Npo(eCcCrOHaTbHOM [1eTebHOCThIO;

- pelliaTh: pacueTHbIe 33/lauM 110 XUMHUUYeCKUM GopMyJiaM U YpaBHEHUSIM;

- WCMOJIb30BaTh TIPUOOpeTeHHble 3HaHWST W YMEeHWs B TPAKTUYECKOW JeATeNbHOCTU W
MOBCe/JHeBHOU )KU3HU:

* 1711 00BSICHEHHUST XUMHUUECKUX SIBJIEHUH, IPOUCXO/SIIUX B TIPUPO/IE, OBITY U Ha TIPOU3BO/ICTBE;
* orpe/ie/ieHKsi BO3MOXKHOCTH MPOTeKaHUsl XUMUUYeCKUX MpeBpalljeH!i B pa3/InUHbIX YCIOBUSX

Yl OLIEHKU UX M0C/Ie/|CTBU;

* 9KOJIOTMYeCKU IPAMOTHOTO TIOBe/IeHUsI B OKpY»Katollieil cpejie;

* OLIEHKM BJ/IMSIHMSI XMMHYECKOT0 3arpsi3HeHUs] OKpY’Karollleil Cpe/ibl Ha OpraHv3M uYejioBeKa U
JpyTyie KUBble OpraHU3MBbl;

+ OGe3soracHoro oOpallleHHsi C TOPHOUMMH W TOKCHYHBIMUA BellleCTBAaMU U J1abopaTOpHBIM
obopyoBaHuEM;

* IPUTOTOBJIEHUST PACTBOPOB 33/laHHON KOHLIEHTPAL[K B OBITY U Ha TIPOU3BO/ICTBE;

* KDUTUUYECKOU OL[eHKH JOCTOBEPHOCTH XUMHUUeCKON MH(pOpMaliK, TOCTYMarolei U3 pa3HbIX

W cTouHuKOB;



3HaThb:
- BaKHeHIIMe XUMHUUeCKue TIIOHSATHUS: BeIeCTBO, XMMHUUECKWN 3/IeMeHT, aToM, MoJieKy/a,
OTHOCHTE/IbHAsi aTOMHasi Macca, OTHOCUTe/IbHasi MOJIeKYJ/sipHas Macca, WOH, aJjIoTPOINHs,
W30TOIbl, XUMUYeCKasl CBfi3b, 3/7€KTPO- OTPULIATE/IbHOCTb, BaJIeHTHOCTb, CTElleHb OKUC/IeHUS,
MOJTb, MOJISIPHasi Macca, MOJISIpHBIN 00BeM ra3000pa3HbIX BeILeCTB, Bell[eCTBa MOJIEKY/ISIPHOTO U
HEMOJIEKY/ISIPHOTO CTPOEHMs], PACTBOPHBI, JIEKTPOIUT U He 3/eKTPOJIUT, 3/1eKTPOIUTHYecKast
JVICCOLIMALINS, OKUCIUTENTb U BOCCTAaHOBHUTE/Ib, OKHC/IEHHEe U BOCCTaHOBJIeHHe, TeryioBoi 3¢ dekr
peakly, CKOPOCTb XMMHYECKON peaklUd, KaTalu3, XUMHUUYecKoe paBHOBeCHe, YIJ/IepPOJHBIM
ckeneT, PyHKI[MOHAIbHAs TPYIITa, U30MepHsi, TOMOJIOTHS;
- OCHOBHbIE 3aKOHbI XMMWHU: COXpaHEHHe MacChl BelecTB, MOCTOSHCTBA COCTaBa BeLeCTBa,
[Tepuoanueckuii 3akoH [I. V1. MeHieneeBa;
- OCHOBHbIE TEOPUU XWMHU: XUMUYECKOM CBSI3U, 3JIEKTPOJIMTUUECKOW [JUCCOLMALIMY, CTPOEeHUs
OpraHWYecKUX U HeopraHMueckux CoeMHeHUH;
- BaKHeMIIMe BelleCcTBAa M MaTepua/bl: MeTa/ulbl M CIUIaBbl, CepHasi, COJsiHas, a30THas U
YKCYCHasi KUC/IOThI; O/aropoiHble Ta3bl, BOAOPO/, KUCIOPO/, TaloTeHbl, 1[e/JI0UHbIe MeTaJlIbl;
OCHOBHbIE, KUC/IOTHbIe U aM(OTepHbIe OKCUBI U TUAPOKCU/IbI, 111e/I0UH, YI/IeKUCIbIN U yrapHbId
rasbl, CeDHUCTBIN ra3, aMMHakK, BOJa, TIPUPOAHBIN ra3, MeTaH, 3TaH, 3TU/IEeH, alleTU/IeH, XJI0pU/,
HaTpwisi, KapOOHAT U TUIpOKapOoHaT HaTpusi, KapooHaT U ¢ocdaT KanbLus, 6eH30/1, MeTaHO U
3TaHOJI, C/0KHbIe 3(UPHI, >KUPBI, MblJIa, MOHOCaXapu/ bl (T/IFOKO03a), AWcaxapuzbl (caxaposa),
noscaxapubl (Kpaxmaa W Iie/UTi0/i03a), aHWIWH, aMUHOKHC/IOTHI, OeslKH, HCKYCCTBEHHbIe
BOJIOKHA, KayuyKH, TJIaCTMACChI.

B pe3ynbraTte ocBoeHUs yueOHOM AWUCLUIUIMHBI BBITYCKHUK JI0/DKEH 00/1a/1aTh

Ce[yIOLIMMY TMUHOCTHBIMU pe3y/ibTaTaMu:
JIPo 4 - chopMHPOBAaHHOCTH MHMPOBO33DEHMS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKH W OOIIEeCTBEHHOM TNpaKTWKH, OCO3HAHHOTO Ha [uajiore KyJbTyp, a TaKKe
pa3nuHbIX (hopM OOIIIeCTBEHHOTO CO3HAHHUSI, OCO3HAHWS CBOEr0 MeCTa B IMO/IMKY/IbTYPHOM
MUDe;

JIPo 5 - chopMHUPOBAaHHOCTHL OCHOB CaMOpa3BUTUS M CAMOBOCTIMTAHUS B COOTBETCTBUM C
00I1leue/IOBEUECKUMH  [IEHHOCTSIMH W WZlealaMyd T'PaKJaHCKOro O0O0I[ecTBa; TOTOBHOCTh U
CroCcoOHOCTh K CAMOCTOSITE/TbHOM, TBOPUYECKOH M OTBETCTBEHHOM [1eSITe/TbHOCTH;

JIPo 7 - nposiB/ieHWe HaBbIKOB COTPYAHUUECTBA CO CBEPCTHHUKAMMU, 1e€TbMHU MJ/IA/ILLIero Bo3pacra,
B3pOC/BIMU B 00pa3oBaTe/NbHOM, OOIECTBEHHO TOJIe3HOM, yueOHO-MCC/Ie/[0BaTebCKOM,
TPOEKTHOM U IPYIUX BUJaX JesiTe/IbHOCTY;

JIPo 9 - rOoTOBHOCTb W CIOCOOHOCTH K 0Opa3oBaHMIO, B TOM uHC/e camooOpa30BaHUIO, Ha
TIPOTSDKEeHUM BCel >KU3HHU; CO3HATe/lbHOe OTHOIIeHHWe K HempephbiBHOMY 00pa30BaHHWIO0 Kak
YCJIOBHIO yCITeITHOM TTpodecCcroHaIbHOM U 0011[eCTBeHHOM AesITe/TbHOCTH;

JIPo 12 - BepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIeHWe K (U3NYeCKOMYy U
TICUXO0JIOTUUeCKOMY 3/I0pPOBBIO, Kak COOCTBEHHOMY, TaK W JIPYTUX JitOJiel, yMeHUe OKa3bIBaTh
MIepBYHO TIOMOLI]b;

1.4 PekomMeH/lyeMoOe KO/IMYeCTBO YaCOB Ha 0CBOEHHE MPOrpaMMbl AMCL{UTIHHBI:
MaKCHMasbHOM yuebHOM Harpy3ku obyyatorrierocsi 36 4acoB, B TOM UHCIIE:

00s13aTe/TbHOM ayIUTOPHOM yueOHOM Harpy3ku obydJaroiierocs 33 yaca.

CamocrosTensHOM paboTel oOyyvarorrierocsi 0 yacos.

dopma npoMe)xxyTouHoM arrecranuu: [IuddepeHLIMPOBaHHbIN 3a46T.

2. Kparkoe cojep;xaHue JUCLUII/IMHbBI
XuMHUecKue CBOWMCTBa M TipeBpalljeHMs BellecTB. Kraccudukaiys HeopraHWYeCKHX
coejHeHUM. XMMHUUYeCKre CBOWCTBA OCHOBHBIX K/IaCCOB HEOPraHMYeCKUX COeJMHEHWU B CBeTe
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TEOPUM 3JIeKTPOUTHYeCKOW auccormauuu. Cpefa BOAHBIX DPAaCTBOPOB COJIeM: KuC/as,
HeWTpasnbHas, 1esi0yHast. BomopoHeii nokasaresns (pH) pactBopa.

Mertamiel. O6mue crnocobbel TonydeHusi Meta/uioB. CrilaBbl: uUepHble U LIBETHBIE.
Koppo3ust MeTaiioB U CriocoObl 3ammuThl OT Hee. HemeTtasutbl. O011jasi XapaKTepUCTHKA TJIaBHBIX
TIOATPYIINT HEeMeTa//IOB Ha TIpUMepe TasjloreHOB. BakHeliline coelWHEHUs MeTa/l/IoOB U
HEMETa/UIOB B TIPUPOZIE W XO3SWMCTBEHHOW [1eSTeJTbHOCTH 4YesioBeKa. 3alldTa OKpPY’Karolen
cpeAbl OT 3arpsi3HEHHs] TsDKEJBIMA MeTasylaMH, COeAMHEHUSIMM a30Ta, Cepbl, Yryiepofa.
MHoroobpa3re oOpraHudeckKux coequHeHHUH. OCHOBHbIE TIOJIOKEHHWS TEOPHM CTPOEHUs
OpraHWYecKUx CoeAVHeHuM. V3oMepus: CTPYKTypHasi, MPOCTpPAaHCTBeHHas. Kmaccudukarys
OpPraHWYeCKUX COeJUHEHUH. YTJIeBOJOPO/Jbl, WX CTPOEHWE W XapaKTepHble XUMHYECKHe
CBOMCTBA.

[TpuMeHeHMe YT/IEBOJOPOJIOB B OPraHMUECKOM CHHTe3e. Peakiys TOIMMepH3aliviy.
HedTb, ra3, KaMeHHBIN YToJIb — MPUPO/IHbIE UCTOUHUKH YT1eBOA0POAOB. CIUPTHI, UX CTPOEHHE
M XapakTepHble XUMHUECKHEe CBOMCTBA. DTWIOBBIM criipT. ['nmiiepuH. KapOoHOBBIE KUC/IOTHI.
YKcycHasi Kucsiota. Mbiia Kak CO/TM BBICIIMX KapOOHOBBIX KUCTOT. JKUPBI KakK CJI0>KHBIE 3(DUPHI.
YrneBofpl: TIOKO3a, KpaxMas, Le/uTiosio3a. A30Tocofep)Kallyie COeJUHEeHUs:: aMHUHBI,
aMUHOKHUC/IOTHI, Oesiku. ['eHeTHUecKast CBSI3b MeX/y KJlaCCaMU OpraHUUeCKUX COeJUHeHHH.

CUHTeTHYeCKHWe TIOJMMEphI: TIJIaCTMACChI, KayuyKH, BOJIOKHA. MOOIIME W UHUCTSIIUe
cpenctBa. TokcuuHble BemiectBa. I[IpaBuia 6e3oracHo paboThI CO CpeACTBAMHM OBITOBOM
XUMUMU.



