T'OCYJIAPCTBEHHOE BIOKETHOE ITIPO®ECCHOHAJBHOE
OBPA3OBATEJIBHOE YUPEXJEHUE UPKYTCKOMN OBJIACTH
«YEPEMXOBCKHH T'OPHOTEXHHWYECKHNH KOJLJIEK
M. M.HU. IIAJTIOBA»

YTBepxkaaro:

Hupexrop ' BIIOY

«YI'TK um. M.N. IllagoBay
Crrues C.H.

«22» deBpansa 2024 r.

PABOYASI IPOI'PAMMA YYEBHOM JJUCIIUTIJIMHBI
OV/I.12 XUMHUHA
00111€00pa30BaATEJILHOTO IIUKJIA
MPOrpaMMbl MOATOTOBKH CIIEIIHAJMCTOB CPETHEr0 3BeHA
M0 CHeUHAJIBLHOCTH

09.02.07 Hughopmauuonmnsle cucmemnvl u RPOZPAMMUPOBCAHUE

JOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

Yepemxono, 2024

CepTudmkat: 54CE6FF6F2E941EC6571CFEA2EAFB5E4
. yi revi Hukonaesuy

PACCMOTPEHA O BPEIEA: o 6 10 2025

\




[ukaoBOM KOMHUCCHUEH MeToanuecKuM COBETOM KOoJUIe KA

O0611e00pa3oBaTENbHBIX, npotokon Ne3

HSKOHOMUYECKUX ot «10» staBaps 2024 r.

Y TPAHCHOPTHBIX TUCIUILINH [Ipeacenarens MC: E.A. JIuTBuHuEBa
[IpoToxoi Ne5

oT «09» auBaps 2024 r.

[Ipencenarens: A.K. Ky3pMuna

Pabouas nporpamma paspadorana B coorBercTBUn ¢ @PI'OC CIIO ¢ yuerom
IpUMEPHON paboyell mporpaMmbl 0011€00pa30BaTENbHON YUEOHON AMCIUIUIMHBI
«Xumusp» I8 OpodeccHOHambHBIX — 00pa3oBaTENbHBIX  OpraHHU3aluH,
yTBEpKJIeHHOM Ha 3acenaHun CoBeTa, IO OILIGHKE COJAEpkKaHUS W KayecTBa
OpPUMEPHBIX pabouux MporpaMMm O0IIE0Opa30BaTENbHOIO U COLMAJIBHO-
rymanutapHoro oopazosanus. [Ipotokon Nel4 ot 30.11.2022. ABTop (aBTOpCKUIA
KoJuleKTUB) TpuMepHoi mnporpammbl: IlerpoBa Oumsi FOpbeBHa, KaHA. XHT.
HaYyK, 10LeHT, [lopodeeBa Maprapura I preBHa, KaH/. TexX. HayK, besyeBckas
Basiepusi AjiekCaHAPOBHA, KaH/. Ied. HAYK, JOLEHT.

PabGouas mnporpamMma mnpenHa3Hauye€Ha MJsi CHIEHHMATBHOCTH CPEIHEro
npodeccuonanbHoro oobpaszoanus: 09.02.07 UndopmManuoHHbIe CHCTEMBI U
NporpaMMHpoOBaHue.

Pa3paboruuk: IOpkuna Esrenusi I'enHaabeBHa: — mpenogasatens ['BIIOY
«YI'TK um. M.N. IlagoBay»

COJIEP)KAHME



. TIACITOPT ITPOI' PAMMBI YUEBHOU JIUCITATIIMHBI
. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTUCLIMITIVHbBI

. YCJIOBUSI PEAJIM3AIIMA TIPOTPAMMBI  VUEBHO
JTCHUTUINHBI

. THOOPMAIIMOHHOE  OBECIIEYUEHUE  PEAJIM3ALIUUA
I[TPOI'PAMMBI

. KOHTPOJIb M OILEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOM AUCLMTUIMHBI

JIMCT W3MEHEHUN W JOIIOJHEHWI, BHECEHHBLIX B
PABOYVYIO ITPOTPAMMY

1. MACIIOPT NPOT'PAMMBI YUEBHOM JIUCIHUATIIIUHBI (Xumus)

CTP.

24

25

26

32

3



1.1. OOuacTh NpUMEHEHHUs] MPOTPAMMBbI

PaGouas mporpamma yueOHOW TUCIUTIINHBI SBIISIETCS YACTHIO MTPOTPAMMBI
MOJATOTOBKU CHENUAIMCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO no
crenaiabHoCTH 09.02.07 UH(popManOHHbIE CHCTEMbI M TPOrPAMMHUPOBaHUE,
BXoJdmer B coctaB ykpynHeHHod rpynmnbel  09.00.00 HWudopmaruka wu
BbIYHCJIUTEIbHAS] TEXHUKA.

PaGouas mporpamma pazpaborana B coorBerctBuu ¢ ®PI'OC COO Ha
ocHoBannn @DI'OC CIIO mno cnemmansHocTH 09.02.07 WHopMannoHHbIE
cHCTeMbl M MNPOrpaMMHMPOBAHME ¥ C YYETOM TPUMEPHON MPOTPaMMBbI
00111e00pa30BaTENIbHON TUCIUIUIMHE XUMMSI.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIbHOM MPOTrPaMMbl
CI10

YdeOHasi TUCHUTUTHHA «XUMHS» BXOJIUT B 00IIE00pa30BaTEIBHBIN ITHKII
y4eOHOro TUIaHa.

1.3. He.]'lﬂ H INIAHUPYEMbIC PE3YJIbTAThl OCBOCHUA TUCHHUIIJINHBI

CopepxaHue mporpaMMbl Y4eOHOW AMCLMIUIMHBI «XMMMS» HAINpaBICHO
Ha JOCTHXKEHUE pe3yJbTaTOB €€ H3Y4YEHUS B COOTBETCTBUU C TPEOOBAHMSIMU
dI'OC COO c yuerom npodeccuonanpHoit HampapieHHocTH PI'OC CIIO mno
cnennanbHocTH 09.02.07 UH(popManMOHHBIE CHCTEMbI U IPOrPAMMHUPOBAaHHE.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Ipu hopMupoBaHuu U pazsutun 06mux (OK) koMreTeHnii:

Oo6mue (OK) IInanupyemMble pe3yJbTaThl 00yUeHHs
KOMIIETeHI[HH
O01mue JAucuuninHapHblie (MpeaMeTHbIE)
OK 01. B yacT Tpy/10BOro BOCIUTAHUS: - BIAJCTh CHCTEMOM XUMHUYECKMX 3HAaHUU, KOTOpas
Breibupates  crocoObl | - TOTOBHOCTh K TPYyIy, OCO3HAHWE  I[IEHHOCTH | BKIIOYACT: OCHOBOIOJIATAIOIIME TOHATUSA (XUMUYECKUI
penIeHus 3a/1a4 | MacTepCTBa, TPYI0JII00UE; DJIEMEHT, aToOM, 3JIEKTPOHHAs 00oJioYka atoma, s-, p-, d-
npodeccrnoHaIbHON - TOTOBHOCTh K aKTUBHOM JESITEIIBHOCTH | OJIEKTPOHHBIE ~ OpOWTAJIM  aTOMOB, HWOH, MOJICKYJa,
JIEATEIBHOCTH TEXHOJIOTHYECKOMH u COIMAJIBHOM HAIPaBJICHHOCTH, | BaJICHTHOCTD, JIEKTPOOTPHIIATEITHHOCTD, CTEIMEHD
MIPUMEHHUTEITHHO K | CITOCOOHOCTh MHUITUUPOBATH, INITAHUPOBATH U OKHUCJICHHS, XUMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
pa3IUYHBIM CaMOCTOSITEIIBHO BBITIOJIHATH TaKy0 JACSATEIBHOCTD; MOJISIDHBIA 00BEM, yTJIEPOJHBIN CKeNeT, PyHKIHOHATbHAs
KOHTEKCTaM. - HWHTEpeC K pasnIuyHeiM chepaMm mpodeccCHOHANBbHON | TPYyIINa, paauKaja, W30MEpHus, W30MEpbl, TOMOJOTHYECCKUN
JIeATEIIbHOCTH, psn, TOMOJIOTH, YTIEBOIOPOIBI, KHCIIOPO/I- u
OBiageHue YHHUBEPCAJIBHBIMU Y4eOHBIMU A30TCOJEPIKAIINE COSAUHEHHS, OWOIIOTUYECKH AKTHUBHBIE

NMO3HABATEJIbHBIMHY JICHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSTENIBHO (POPMYJUPOBATE H  aKTyaIHM3HPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIM TPU3HAK WU OCHOBAHHUSI

IUIA CpaBHEHHUS, KJIaCCU(PUKAIUU 1 0000IICHNUS;

- OINpenensaTh eI JEATEIILHOCTH, 3a/1aBaTh IMapamMeTphl H

KPUTEPUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B

BelecTBa (YriaeBojbl, JKUPHI, OCJIKH), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS,
KPUCTAJUTMYECKasl PEIIeTKa, THUIhl XUMHUYECKUX PEaKIUui
(OKHCITHTENBHO- BOCCTaHOBUTEIIbHbIC, 9K30-U
SHAOTEPMUYECKUE, PEaKIUd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,

HEJJICKTPOJINTHI, SJICKTPOJIUTHYICCKAAL

aucconuanus, OKHCIIMTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH

XUMHUUYECKON peaKuu, XUMUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHX




paccMaTpUBaeMBbIX SBIICHUSX;
- BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHBATH
COOTBETCTBHE  PE3YyJIbTATOB  IIEAX, OIECHUBATh PHUCKH
MOCJICJICTBHI JIEATEITLHOCTH;

- pa3BuUBaTh KpEAaTUBHOE MBIIUICHUE TIPH  PEUICHUH
YKU3HEHHBIX TPOOIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BIIAJETh HAaBBIKAMH  y4eOHO-HCCIICIOBATENLCKON |
MTPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3peIIeHus IpooIiem;
- BBISIBIIATH MIPUYHUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJU3UpOBaTh 3aj7avy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaxOJIUTh  apryMEHThl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPKACHHIA, 3a]JTaBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

- aQHAJIM3HWPOBATh TNOJMYYEHHBIE B XOJE pEIICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKH OIICHHBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIePEHOCUTh 3HAHHWS B I[IO3HABATEIBHYIO W
MIPAKTUIECKYIO0 00JIACTH JKU3HEICATEIIBHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWUS W3 PA3HBIX TPEIMETHBIX
obnacreii;

- BBJIBUTaTh HOBbIE UJCH, TNpeiaraTh OpUTHHAIIbHBIC
MOIXO/IbI U PEIICHUS;

- CIOCOOHOCTh HX HCIIOJIb30BaHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

BeuiectB A.M. bBytnepoBa, Teopus 3JIEKTPOIUTHYECKOM
auccoumanuu, nepuonuueckuid 3akon .M. Menpaeneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (PAaKTOIOTHUECKHUE CBEICHUS
O CBOHCTBaX, COCTaBe, IOJIYYEHUH U Oe30MacCHOM
UCII0JIb30BaHUU BaXHEHIINX HEOPraHUYeCKUX u
OpraHMYECKUX BEIIECTB B OBITY UM  IPaKTHUYECKOH
JIESITEIIBHOCTH YEJI0BEKa,

- YMETb BBISBIISTh XapaKTepHbIE NMPU3HAKU U B3aUMOCBA3b
U3YYEHHBIX TOHATUH, NPHUMEHATH COOTBETCTBYIOILIUE
MOHATUS  TOpPU  ONUCAHUU  CTPOEHHUS U CBOICTB
HEOPraHWYeCKMX M OpPraHMYEeCKHX BEIIeCTB U HX
[IPEBPALLCHU;

- BBUBJISITH  B3aMMOCBSI3b ~ XMMHUYECKMX 3HAHUM C
MOHSATUSAMHU u MPEICTABICHUSIMU JIpYyTruX
€CTECTBEHHOHAYUYHBIX IIPEMETOB;

- YMEThb MHCHOJb30BaTh HAUMEHOBAHMS XMMHUYECKHUX
COEJIMHEHUN MEXIYHApOJHOIO COK3a TEOPETUYECKOU U
MPUKIIATHOW XUMHUU U TPUBHAIbHBIC HA3BAHUS BAXKHEHIIIMX
BeUIeCTB  (dTWJIEH, aleTWIeH, T[JHIepuH, (eHo,
dbopManbaerui, yKkcycHas KHCIOTa, TJIHIMH, YTapHBIA Tas,
YIJIEKUCHBIA Ta3, aMMHUaK, ramieHas W3BeCTb, HeTralieHas
U3BECTh, MMUTHEBAsI COJA U JIPYTHX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX W OpPraHMYECKUX BEILECTB, YpPaBHEHUS
XUMHYECKMX  peakuui,  OOBACHATh  HUX  CMBICI;
MOATBEPKJIATh  XapaKTEpPHbIE  XMMHUYECKHE  CBOMICTBA




BEIIECTB  COOTBETCTBYIOIIMMHU  3KCIEPUMEHTAMH U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKIINIA;

- yYMEThb YCTaHaBIMBATh [PUHAJIEKHOCTh H3YyUYECHHBIX
HEOPraHWYeCKUX | OpraHUYEeCKUX  BELIECTB K
ONPENEIEHHbIE  KJaccaM M  IpylnmaM  COEIMHEHUH,
XapakTepu30BaTb MX COCTAaB M BAKHEWILIHWE CBOMCTBA;
ONpeNeNsATh BUJBI XUMHUYECKHX CBsi3ed (KOBaJeHTHas,
WOHHas, METAJINYECKas, BOJIOPO/IHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCHU(PHUIIMPOBATH
XHMHYECKHE PEAKIINH;

- chopMupOBaTh  TPEACTABICHUSA: O  XUMHYECKOM
COCTAaBJISIOLIEH €CTECTBEHHOHAYUYHOM KapTHUHBI MUpa, POJIU
XMMHH B TIO3HAHUS SBICHUN TPUPOJBI, B (POPMHUPOBAHUU
MBIIUICHUST U KyJbTYpbl JIMYHOCTH, €€ (PyHKIIMOHAIBLHOM
IPaMOTHOCTH, HEOOXOIUMOMN JJIsi PEmIeHUS MPaKTHUECKUX
3a7a4 M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM CPEJIE;

- YMETh TIPOBOJUTH PACUETHI 0 XUMHYECKUM (opMyJiaM U
YPaBHEHUSAM XHMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM
bu3NYECKUX BEIWYMH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMalbHbBIE
YCJIOBHs) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS I NIPUHITUS PELICHUN B
KOHKPETHBIX JKU3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHECHHUEM.




OK 02.
Wcnons3oBath
COBPEMECHHBIC
CpeiacTBa
aHajan3a n
WHTEpIpeTaLus

ITOMCKa,

uHpopMaIu U
nH(POPMAIMOHHbIE
TEXHOJIOTHH TUTS
3a1aq
npodeccHoHaIbHOMI

ACATCIIbHOCTH

BBITTOJIHEHU A

B o0nactu LEHHOCTHU HAy4YHOTO MTO3HAHMUS:
c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU u

OOLIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha Jaore

KyJIbTYp, CIIOCOOCTBYIOILIEIO OCO3HAHUE  CBOErO MeCTa B
MIOJIMKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOW KYJBTYpbI
KaK CpeacTBa B3aMMOJCHCTBHS MEXKIY JIIOAbBMHU U IO3HAHUS
MHpa;

- OCO3HaHHUE IIEHHOCTU HAy4HOW JEATEIbHOCTH, TOTOBHOCTh

OCYILECTBIISATh MIPOEKTHYIO u UCCIIEI0BATEIbCKYTO
JeSITebHOCTh MHANBUYaIbHO U B TPYIIIIE;
Osananenue YHHBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJIbLHBIMU 1€ CTBUSIMH:
B) padora ¢ undopmanueii:

- BJIaACTH HaBBIKaMU MOJIYyUYCHUA I/IH(l)OpMaIII/II/I u3
HCTOYHHKOB Pa3HBIX THITIOB, CAMOCTOATCIIBHO
OCYHICCTBIIATH IIOHUCK, aHaJInu3, CHCTEMATU3aI IO u

UHTEeprpeTanuss HHGOpPMAMKU pPa3IMYHBIX BUAOB U (GopM
IIPEICTABIICHHUS;

- co3JaBaTh TEKCThl B pPAa3IMYHbIX (opMaTax C Y4YETOM
Ha3zHavyeHus MH(GOpPMAIMM U LEJIEeBOH ayIuTOpPHH, BBHIOMpas
ONTUMAJIbHYIO (hOpMY MPEACTABICHHS U BU3YyaJTH3aAINHL;

- OIICHUBATH JIOCTOBEPHOCTH, JISTHTUMHOCTH HH(OpPMAIIHH, €€
COOTBETCTBUE

IMPpaBOBbBIM U MOPAJIIbHO-3TUYCCKHUM

HOpMaw;

- yMeTh IUIAHUPOBaTh M  BBIIOJHATH XHUMHUYECKUU
AKCIIEPUMEHT (MPEBpAIICHUsI OPTAHMYECKUX BEIIECTB IMPHU
HarpeBaHuM, MOJIYYEHUE 3TUIIEHA U U3YyUYEHUE €r0 CBOICTB,
KAueCTBEHHbIE  PEAKINHU
YKCYCHYIO KHCIIOTY; JieHaTypalus OeIKOB IPH HarPEBaHHH,
[[BETHBIC PEAKIMH OENKOB; MPOBOAUTH PEaAKIMH HOHHOTO
cpeny pacTBOpOB,

Ka4eCTBEHHBIC PEAKLIUU Ha Cyib(ar-, KapOOHAT- U XJIIOPU/-

Ha AJIbACTHU DI, Kpaxmali,

oOMeHa,  OmpeaesaTh BOJTHBIX

AHHWOHBI, Ha KaTHuoOH AMMOHUS, pemaTrb

AKCIEPUMEHTAIbHBIE 3a/aud 1o TeMaMm '"'Metamibl" u
"Hemetamnel") B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
O0e3omacHOCTM Tpu  OOpalleHMH C BellecTBaMH U
nabopaTtopHbie 000pyA0BaHUEM; MTPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3aluch ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii ¥ (HopMyTUpOBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

- yMeTh AaHaJM3UpPOBATh XHMHUYECKYI0 HH(OpMAIHIio,
MOJly4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CPEACTB MacCOBOM
uHpopMaluu, cetb UHTEepHET U 1pyrue);

- BIAJETh OCHOBHBIMM METOJAaMH HAYYHOIO ITO3HAHMS
BEUIECTB M  XUMHUYECKMX  sBIEHUN  (HaOmroaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETITUPOBAHUE);
- YMETh MPOBOAMTH PACUETHI IO XUMHUECKUM (HOpMYJIaM U
YpaBHEHUSAM XUMUYECKUX PEAKIUHA C MCIOJb30BaHUEM
(Gu3NYECKUX BEJIIMYMH, XapaKTEpU3YIOLUIMX BELIECTBA C

KOJMYECTBEHHON CTOPOHBI: MacChl, o0beMa (HOpMaJIbHBIC




- UCIIOJIb30BaTh CpPEACTBA HWH(MOPMALMOHHBIX U

KOMMYHI/IKaIII/IOHHI)IX TeXHOJ’IOFHfI B peHICHI/II/I
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJa4 C coOIIoIEHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus, MIPABOBBIX u
STUYECKUX HODM, HOpPM HH(pOPMAIIMOHHOMN
0e30I1acHOCTH;

- BJAJETh HaBBIKAMH  pPACMO3HABAHMS W  3aIUTHI
nH(popMmanuu, HOOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH;

}’CJ'IOBI/ISI) ra30oB, KOJHYCCTBA BCIICCTBA, HCIIOJIIB30BaATh
CUCTCMHBIC XUMUWYCCKUEC 3HAHUA I ITPUHATUA pGIHGHI/II\/’I B
KOHKPETHBIX JKHW3HCHHBIX CHUTyaludaAX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUEM

OK 04.
DddexkTrBHO

B3aHMOJICHCTBOBATh U

paboTtath
KOJIJICKTHUBEC
KOMaHJIe

B
u

- TOTOBHOCTb K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M
CaMOOIIPEIEIICHHUIO;

-OBJIaJIeHHE HaBbIKAMU Y4eOHO-UCCIIEeI0BATENBCKOM,
IIPOCKTHON ¥ COLIMAIIBHOM ACSATENBHOCTH;

OBj1aieHHe YHUBEPCAJIbHbIMIA KOMMYHUKATUBHBIMHU
ACHCTBUAMMU:

I') COBMECTHAS 1eATEJIbHOCTD:

- IOHUMaTh U HUCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ MHAMBUYaIbHOH paboThl;

- IPUHUMATD LENH COBMECTHON JI€ATENBHOCTH,
OpraHU30BbIBATL U KOOPAWHUPOBATb JEUCTBUSA 10 €€
JOCTUKEHHUS: COCTABJIATHIIJIAH JI€UCTBUH, pacCIpeaciaTh
pOJIM C YYETOM MHEHHUI yYaCTHUKOB 0OCYXJaTh PE3YyJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHIX
peabHOro, BUPTYaIbHOTO U KOMOMHMPOBAHHOTO

- yMeThb IUJIaHUPOBaTh M  BBINOJTHATH XUMHUYECKHUI
HKCIIEPUMEHT (IIPEeBpAICHHsS] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuU, NOJyUYECHHUE FTUJICHA U U3yUYEHHE €TO

CBOMCTB, KQUECTBEHHBIC PEAKI[MU Ha aJlbJCTU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalusi OJIKOB IPH HarpEeBaHUH,
[BETHBIE PEAKIMU OEJKOB; MPOBOJAUTH PEAKIIMH HOHHOTO
oOMeHa, OmpeneNnsTb Cpeay  BOJHBIX  PacTBOPOB,
KauyeCTBEHHbIE PeaKluu Ha Cylb(dar-, kKapOoHAT- U XJIOPHJI-
AHUOHBI, Ha KaTHOH aMMOHUS; pemiartb
AKCIIEpPUMEHTAIIbHBIE 3a]1a4u 10 TeMaM "Metamibl" u
"Hemerannel") B COOTBETCTBMM C NPAaBWJIAMU TEXHUKH
O0e3omacHOCTH TMpH OOpalleHMH C BELIeCTBAMU U
nmabopaTopHbIe 000PYI0BAaHUEM; TIPEACTABISTH PE3YIbTATHI
XUMHYECKOIO  JKCIIEpUMEHTa B (QopMmMe  3amucu
ypaBHEHUW COOTBETCTBYIOIIMX peakiuii U (hopmMyInpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB




B3aUMOICHCTBUS;

- OCYILECTBIATH TMO3UTHBHOE CTpPaTErn4ecKoe
MOBEJICHUE B PA3JIMYHBIX CUTyalUsIX, IPOSIBIATh TBOPUYECTBO
1 BooOpaxeHue, ObITh MHUITMATHBHBIM
OBiaaaenue YHUBEPCAJIbHBIMHA
JeHCTBUSIMM:

1) IPUHATHE ce0s1 M APYTUX JIIei:

peryJsiTHBHBIMH

- IPUHUMATb MOTHUBBI M apPryMEHTHl IPYIUX JIIOACH IpHU
aHAJIN3€ PE3yJIBTATOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH HA OLIHOKY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUU JPYTOro
YEJ0BEKa;

OK 07.
ConelicTBOBaThH
COXPaHEHHIO
OKpYKarollle cpenpl,
pecypcocOepekeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHUHU KITuMaTa,
TIPUHIIMUIIBI
OepexIIUBOTO
MIPOU3BO/ICTBA,

3¢ PEeKTHBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaLUsAX

B o6s1acTH 3K010IrM4€CKOr0 BOCIMTAHHUSA:

- ¢(hopMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbI, IOHUMaHHUE
BIMSHUSL ~ COLIMAJIBbHO-)KOHOMMYECKHX  IPOLECCOB  Ha
COCTOSIHHE NPUPOJHOW M COLMAIBHOM CpEIbl, OCO3HAHUE
MI00aTBFHOTO XapaKTepa dKOJIOTHIECKUX TTPOOIeM;

- IUJJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpYy KarOIEen
Cpele Ha OCHOBE 3HAHMUS LEJNed YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBa; aKTUBHOE HENPUATHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYKAIOILIEH CpeE;

- YMEHHUE MPOrHO3UPOBATh HEOIArONPHUITHBIE KOJIOTHYECKUE
MOCJICAICTBUS NMPEANPUHUMAEMBIX JIEHCTBUH, MPEAOTBPAILATh
UX;

- paclIMpeHUe OMbITA ACATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- chopmMupoBaTth XUMUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJIU

MMPEACTABJIICHUA: 0

XMMHU B TIO3HAHUH SIBICHUN TPUPOABI, B (HOPMUPOBAHUN
MBIIIJICHUA W KYJbTYPbI JIMYHOCTH, €€ q)YHKHHOHaHBHOﬁ
rPaMOTHOCTH, HEOOXOAMMOMN AJIs pelleHUsl MPaKTHUYECKUX
33/1a4 WM HKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K
CBOEMY 3/I0pPOBBIO H IIPHPOIHOM Cpeje;

- yMeTb  cOOJrOJaTh  MpaBWiIa  JKOJIOTMYECKH
1eNIeco00pa3HOro  MOBEJCHUS B TPYAOBOM

ACATCIBHOCTH B MCIAX COXpPaHCHHA CBOCTO 3O0POBbBA H

ObITY U

OKPYXaIOIIEH MPUPOJHON CpElbl; YYUTHIBATh OMACHOCTH

BOB[[GfICTBI/I?[ Ha JKHUBBIC OpPraHu3Mbl OITPCACIICHHBIX

BEILIECTB, CMBIC]T  TIOKa3aTeNsl MpeaeabHOU

JIOTTY CTUMOW KOHIICHTPAIIUN

IIOHHUMas

10



- OBJaJieHWE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATENIbCKOMH,
MPOEKTHON U COLMATIbHOMN JIEATEIbHOCTH;

11



1.4. KounuyecTBO 4acoB Ha 0OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
O06beM 00pa3oBaTeNbHON MPOTPaMMbI_72 Yaca, B TOM YHCIIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM 4HCIIE Ha MPaKTUYECKHUE,
nabopaTopHbIe 3aHATUS U KOHTPOJIbHBIE pa00Thl 38 Yacos;

- Ha MIPOMEKYTOUHYIO aTTECTAI[MIO0_2 Yaca.
2. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCLUIIJIMHBI

2.1. O0beM AUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buabl yue0Hoi1 padoThI O0bem B
yacax
O0beM 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILTHHBI 72
B T.Y.:

OcHoOBHOE coJepkaHue 64

B T.U..
TEOPETUYECKOE 00yUEHHE 30
IIPAKTUYECKUE 3aHATUSA 18
7abopaTOpHBIC 3aHATHS 10
KOHTPOJIbHbIE pabOThI 6
IIpodeccuoHAIBHO-0PUEHTUPOBAHHOE COAECPKAHUE 6

B T.4.:
TEOpEeTUYECKOE 00yUEeHHE 2
MPAKTUYECKUE 3aHATUS 4
IIpome:xxyTouHasi arTrecTauus: 1M epeHUMPOBAHHBIN 3a4€eT 2

12



2.2. TemaTuyeckHi IUIAH U COACPKAHUE TUCHUTIIHHBI

HaumeHoBaHMe pa3iesioB U TeM Homep Conep:xanue y4eOHOro MaTrepuasa (OCHOBHOE U Oo0bem Koabl komnerenumi,
y4eOHOro npo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), JTA00pPaTOPHbIE U 4acoB ¢popmupoBanuio
3aHATHS NpaKkTHYeCKUe 3aHATHS, IPUKJIATHON MOayab (IpH KOTOPBIX CIOCOOCTBYET
HAJMYMH) 3JIEMEHT MPOTrPaMMbI
1 2 3 4 5
OcHoOBHOE coepxkaHue
Cemectp Ne 1 34
Pa3zpnen 1. OcHOBBI cTPOEHMS BellleCTBA 6
Tema 1.1. Ctpoenne  aToMOB Conepkanne yaeOHOro MaTepuasa 4
XUMUYECKUX JJIEMEHTOB U MPHUPOJa 1 CoBpeMeHHas1 MO/e/Ib CTPOeHUs aTOMa. CUMBOJIMUECKUH SI3BIK 2
XUMHYECKON CBSI3HU XUMUUA. XHUMHYECKUN OdJIEMEHT. ODJEKTpOHHAas KOH(HTyparus

atoMa. Krnaccudukanus XUMHYECKHX OJJIEMEHTOB (s-, p-, d-
aneMeHThI). BaneHTHbIC 251eKTpOHBI. BalleHTHOCTh. DIeKTpOHHAS
MpUPOJAa XUMHUYECKOW CBSA3U. DJIEKTPOOTPHULATENBHOCTh. BuJbI

XUMUYECKOW CBS3U (KOBaJCHTHAs, WOHHAs, METAJTMYECKas, OK 01
BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHMsI ’
2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuil  Ha 2

UCIIOJIb30BAaHUE  XUMHUYECKOW  CHMBOJMKM M Ha3BaHWUM
COCOUHECHUM IO HOMEHKJIAType MEXKIYHAPOIHOIO  COH3a
TEOPETUYECKON U NMPUKIAAHOW XUMHUHU U TPUBUAJIBHBIX HAa3BaHUU
JUIS  COCTAaBJIEHUS ~ XMMHMYECKMX  (QOpMy]  JABYXaTOMHBIX
COeMHEHUH (OKCUIOB, CYIb(PHUIOB, THIPHUIOB U T.I1.) U APYTHX
HEOPraHUYECKUX COCAVMHEHNUN OT/IENIbHBIX KJIACCOB.
IIpakTrueckue 3aJaHus HAa YCTAHOBJICHUE CBSI3U  MEKIY
CTPOCHHEM aTOMOB XMMHUUYECKHX DJIEMEHTOB H

13




NEpUOANICCKUM U3MCHCHUCM CBOMCTB XMMHUYECKHX DJICMCHTOB U
ux COGI[I/IHeHI/Iﬁ B COOTBCTCTBHHU C INOJOKCHUCM HepHOﬂquCKOfI
CHUCTCMBI.

Tema 1.2. Ilepuoguueckuii 3akoH U
tabnuma J[.U. MenaeneeBa

CojeprkaHue yueOHOro MaTepuasa

IIpakTuyeckoe 3anaTue Ne2. Ilepmoauueckas cucrema
xumuyeckux 3yeMeHToB [[. 1. MenneneeBa. U3N4ECKUN CMBICIT
[lepuoanueckoro 3akona /.M. MenzeneeBa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MUMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKEHUEM
XUMUYECKOro  ayeMmeHra B llepuogudeckonm — cucreme.
MupoBo33peHueckoe M HaydHoe 3HadeHue [leprnoamdeckoro
3akoHa .M. Menneneesa. Ilpornossr JI.M. Menneneesa.
OTKpBITHE HOBBIX XMMHUYECKHX JJIEMEHTOB. PeleHne npakTuko-
OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUM HA XapaKTEPU3aLUIO
XUMHUYECKHX 3JeMEeHTOB «MeTamnueckue / HeMeTalTHuecKue
CBOMCTBA, JJIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUM C WX DJIEKTPOHHBIM CTPOCHHEM M IIOJOKECHHEM B
MIEPUOJUYECKON  CUCTEME XUMHUYECKHX dieMeHros JI.H.
MenneneeBa»

OK 01
OK 02

Pa3znen 2. XumMuuecKkue peakumu

10

Tema 2.1. Tumsl XUMHYECKHUX
peakuuii

Cogepxanue yueOHOTo MaTepualia

Kunaccndpukanusi 1 THIBI XUMMYECKHX PeaKkUMid ¢ ydyacTueM
Heopranm4yeckux BemecTB. COCTaBICHUE YpPaBHEHUH peaKIuid
COCITUHEHMS, PA3IOKCHHSI, 3aMEIeHHs, 0OMEHa, B T.4. peakiuit
TOPEHMUSI, OKUCIICHHSI- BOCCTAHOBJICHHSI.

YPaBHeHI/I}I OKHCJIEHUA-BOCCTAaHOBIEHN. CTeneHb OKHUCIIEHUS.
Oxucnurens U BoccTaHOBUTeNb. CocTaBlieHHE U YpaBHUBaHUE
OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I METOAOM
ANIEKTpPOHHOrO  OanmaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
pCaKkuuun B rnpuponae, MMPON3BOACTBCHHBIX nmponeccax )48

OK 01
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KHUBHCACATCIIbHOCTH OPraHnu3MOB

IIpakTuyeckoe 3ansitue Ne3. KonnuecTBeHHbIE OTHOLIEHUS B
xuMuu. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI
[0 YpPaBHEHUSIM XUMHUYECKUX peakuuid. Monb Kak eauHuna
KOJMYeCcTBa BemiecTBa. MoisspHas Macca. 3aKOHBI COXPaHECHHSI
Macchl M 3Hepruu. 3aKkoH ABoraapo. MospHBII 00BEeM Ta30B.
OtHOCHUTENbHAS TUIOTHOCTh Ta3oB. PacdeTsl MO ypaBHEHUAM
XUMHUYECKUX PEaKIUil C UCHOJb30BAaHUEM MAcCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 DNEeKTPOIUTHYECKAS
JUCCOLMAIUs 1 HIOHHBIA 0OMEH

CojeprkaHue yueOHOro MaTepuasa

Teopus JIEKTPOJIUTHYECKOM AUCCONMALMH. HonsL.
DNEKTPOIUTHI, HEIJIEKTPOIUTHL. Peakiuu WMOHHOTO OOMEHa.
CocraBiieHne peakiuii HOHHOTO 0OOMeHa MyTeM COCTaBJICHUS HX
MIOJIHBIX M COKpAIlCHHBIX MOHHBIX YpaBHeHMU. KuciaotHo-
OCHOBHBIE peaklnu. 3aJaHusl Ha COCTAaBJICHUE HOHHBIX PEaKIIHii

JlabopaTopnoe 3ansaTtme Nel. JlaGopartopHast pabota “Tumsl
XUMUYECKUX peakiuii”. MccnemoBanue THUIOB (TIO COCTaBy |
KOJIMYECTBY UCXOIHBIX U 00pa3yIOIINXCs BELUIECTB) U NMPU3HAKOB
XUMHUYECKUX peakiuii. [IpoBenenue peakuuii HOHHOTO OOMEHa,
ONpeJeNIeHne Cpelbl BOJAHBIX  pacTBOPOB. 3ajJaHus Ha
COCTaBJICHHE HOHHBIX peaklu

Koutposbnas padora Ne 1. CtpoeHue BelecTBa 1 XUMHUECKUE
peakuuu

OK 01
OK 04

Pa3nes 3. CTpoeHne 1 cBOIICTBA HEOPraHMYECKHUX BellleCTB

16

Tema 3.1. Knaccugukarus,
HOMEHKJIaTypa " CTpOCHHE
HEOPTraHUYECKUX BEUIECTB

Conepxanue yueOHOrO MaTepuaia

IIpeamer  Heopranmueckoit  xumuu. Kiaaccnukanus
HEOPraHW4ecKux BemlecTB. [IpocTble M CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIAaCChl CIIOKHBIX BEILECTB (OKCHbI, THAPOKCHUIBI,
KHCJIOTHI, COJ'II/I). Bzanmocss3s HCOPTraHMYCCKUX  BCHICCTB.

OK 01
OK 02

15




ArperaTtHple  COCTOSIHMA  BellecTBa. Kpucramnumueckue u
amMop¢Hble  BemecTBAa. THUMBl KPUCTAIUYECKHX  PEIIETOK

(aTromHas, MOJIEKYJISIpHAas, HMOHHas, MeTaJJIn4yecKas).
3aBUCUMOCTh  (U3MYECKUX CBOMCTB BeIleCTBA OT THIIA
KPUCTAJIMYECKOW  PELIeTKU.  3aBUCHUMOCTb  XHMHUYECKOU

AKTUBHOCTH BEILIECTB OT BHUAA XUMHUYECKOW CBA3M U THIIA
KpUCTAJIIMYECKON pemeTKu. [IpuurHbpl MHOrooOpasusi BELEeCTB

10

IIpakTuyeckoe 3anaTe Ne 4. HomeHnknatypa HeOpraHU4eCKux
BEIIECTB: HA3BaHHE BEIIECTBA MCXOAA H3 HX XHMHYECKOM
(GbOpMyIIBI WM COCTaBICHHE XUMHUYECKOW (OPMYIBI HCXOIS H3
Ha3BaHMs BemiecTBa 1o MexayHapogHoi (MIOIIAK) wiun
TPUBUAIILHOM HOMEHKJIATYpE.

Pemenne  mpakTmueckux — 3aJaHUN MO KJaccUUKAIWH,
HOMEHKJIAType U XHUMHUYECKMM (opMylIaM HEOpPraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIM Ta3, yTIEKHUCIbINA Tas3,
aMMMaK, raiieHas U3BeCThb, HeramieHasl M3BeCTh, IUThEBas cojia U
JIPYTUX): Ha3bIBaTh W COCTaBIATH (POPMYJIBI XUMHUYECKUX
BEILIECTB, ONPEAEIATh MPUHAICKHOCTD K KJIaccy.

Ucrounnkn xumudecko wuH(opManmu (CpeacTB MacCOBOM
uHpopMmanuu, cetb MHTEepHET 1 apyrue). [lorck nHpopMaIuu no
Ha3BaHUsM, UJCHTU(DHUKATOPAM, CTPYKTYPHBIM (hopMyJiaM

Tema 3.2. ®uszuko- XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTB

CojepkaHue yaeOHOro MaTepuasa

11

Metamabl. OOmme ¢Qu3nyeckne W XUMHUYECKHE CBOWMCTBA
uetauioB. CrnocoObl  TOJy4YeHHs. 3HAUYEHHE METaNIOB U
HEMETAJUIOB B TPUPOJEC U IKU3HEACITCIIBHOCTH YEJOBEKa |
opranu3moB. Koppo3uss MeTainoB: BUABI KOPPO3HH, CIOCOOBI
3aIUTHl METAJJIOB OT KOPPO3UHU

12

Hemetamnpl. OOmme ¢usnueckne M XHMHUYECKHE CBOWMCTBA
HeMmeTauioB. TunuuHele cBoiictBa HemeTawioB [V— VII rpymnm.
Knaccudukanus M HOMEHKIATypa COEAMHEHUH HEMETaJlJIOB.

OK 01
OK 02
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KpyroBopoTbl OMOT€HHBIX 2JIEMEHTOB B PUPOJIE

13

XuMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
BellecTB (OKCHJIOB, THAPOKCHIOB, KHCIOT, COJed U Jp.).
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB IIPOCTBIX BEIIECTB,
BOOOPOJHBIX COGI[I/IHGHI/II\/’I, BBICHIMX OKCHUIOB U THAPOKCHUIOB

14

IIpakTnyeckoe 3anmaTme Ne S. CocraBieHue ypaBHEHMU
XUMHAYECKHX pEaKUUHd C Y4YacTHEM IIPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BELICCTB: METAJUIOB M HEMETAUIOB; OKCUIOB
METaJJIOB, ~ HEMETaUIOB U aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMM U  amM(OTEepHbIX
TUAPOKCHJIOB; HEOPIaHMYECKUX COJIEH, XapaKTEPU3YIOIIUX HX
CBOMCTBA. Pewenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHWll Ha CBOMCTBA, COCTaB, MOJYyYECHHE U
0e30macHOe  HUCMOJb30BAHUE BAXKHEWIIMX  HEOPraHUYECKHUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIbHOCTH YeIOBEKa

Tema 3.3. Wnentudukamus

Cojneprkanre yaeOHOro MaTepHrasia

HCOPIraHNMYCCKUX BCIICCTB

15

JladopaTtopnoe 3ansitue Ne2. JlaGopatopnas  pabora
«nenTndukaisi HEOPraHNIECKUX BEIIECTBY.

Pemenne skcriepuMEHTANBHBIX 3aa4 [0 XUMUYECKUM CBOMCTBaM
METAJJIOB M HEMETa/NIOB, IO PACIIO3HABAHUIO U IOJyYEHHUs
COCIMHEHUI METAJUIOB U HEMETAJUIOB.

Wnentudukanysi HEOPraHMUECKUX BEIIECTB C HCIOIb30BAaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEpPHbIX KaueCTBEHHBIX
peaknmii. KauecTBeHHBIE peakiu Ha Cyibdar-, KapOooHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMSI

16

Koutposabnas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BEIICCTB

Pa3nes 4. CTpoeHue U cBOiiCTBA OPraHMYeCcKHUX BellleCTB

24

Tewma 4.1. Knaccudukarms, ctpoeHue ‘

| Cogepxanue yueOHOTro MaTepuasia
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Y HOMEHKJIaTypa
OpraHUYECKUX BELIECTB

17

IHosiBJieHrMe M pa3BUTHE OPraHM4YeCKON XMMHUH KAaK HAYKH.
[Ipenmer  opraHuuyecko  xumud. MecTO U 3HAYCHHUE
OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHUE KaK IMOPSJAOK COCAUHEHHsS aTOMOB B
MOJIEKYJIE COTJIACHO X BAJICHTHOCTH. OCHOBHBIE

MOJIOKEHUSI TEOPUM XHUMHYECKOTO CTPOCHUSI OPraHUYECKUX
coennHennii A.M. bytnepoa. Yriepoansiii

CKEJIET OpPraHUYECKOM MOJIEKYJIbL. 3aBUCHMOCTh CBOMCTB
BEIIECTB OT XUMUYECKOTO CTPOEHHUS MOJIEKYII.

Wzomepust 1 u3omepsl. [loHsATHE O (PYHKIMOHATHHON TpyIIIE.
Pammkan. [TpuHIMTIBI KJIacCU(pUKAITIHT OPraHN4YeCKHUX
COEIUHEHMI.

MexnyHapogHass HOMEHKIJIATypa W NPUHIUIIBI HOMEHKJIATYPBI
opraHuueckux coenuHeHuil. [loHsTHe 00 a30TcomepKanmx
COCTMHEHHIX, OMOJIOTHYECKA aKTUBHBIX BEIIECTBaX (yIJIeBOJaX,
Kupax, Oenmkax © Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHUSIX
(MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO)

OK 01

Cemectp Ne 11

38

18

IIpakTnyeckoe 3ansitue Ne 6. HomeHkiarypa opraHM4ecKHX
COEIUHEHUN  OTAEIBbHBIX KJIACCOB (HachIIIEHHEIE,
HEHACBIIICHHbIE M apOMAaTUYECKUE YIJIEBOAOPOJbI, CIHUPTHI,
(beHOobI, albIeru/bl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)

CocraBieHre TOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (OpMYyI
OpPraHMYECKUX BEUIECTB OTIENbHBIX KJIAcCOB, MCIOJB3Ys MX
Ha3BaHUS MO CHCTEMATUYECKOM M TPUBHAIBHON HOMEHKJIAType
(aTHIIEH, aleTUJIeH, TIMLEPHH, (eHol, popMabIeru, yKCycHas
KHCJIOTa,  TauIuH).  Pacdetsl  mpocrteimendr  Gopmyiibr
OpPraHMYECKOM MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOIO cocTana (B %)

OK 01

Tema 4.2. CBoilcTBa OpraHMYECKHX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

DU3MKO-XMUYNYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUU

18




OTIIENbHBIX  KJaccoB  (OCOOEHHOCTHM  KilacCcUpUKalUu U
HOMEHKJIATypbl BHYTpPHU KJ1acca; TOMOJOIMYECKHH psii U ollas
dopmyna; wu3zomepus; (GU3NYECKUE CBOWCTBA; XHUMUYECKHE
CBOWCTBA; CIIOCOOBI MOIY4YEHUS):

— mpejeJbHble YIJIEBOAOPOAbI (AJKaHbl U IMKJIOAIKAHBI).
['openue meraHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIlia B
IIPOMBILIIEHHOCTH 51 OBITY. CaoiicTBa MIPUPOIHBIX
YIJIEBOJOPOAOB, HAxOXKIACHHE B IPUPOAE U IPUMEHEHHE
AJIKAHOB;

20

— HempejaeJbHble (IKCHBI, aJKUHBI W alKagueHbl) M
apoMaTH4ecKHe yriieBoAopoabl. ['opeHue aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBApKH U
PE3KH METaJJIOB

21

— KHCJI0poJcoJep:Kalmue coeAnHeHus: (CUpThl U (PEHOINBI,
KapOOHOBBIE KUCIOTHI U IPUPHI, ATbIETHAB U KETOHBI, >KHPHI,
yrieBoqbl).  [IpakTMueckoe  NTpPUMEHEHWE  ATUIICHTJIUKOJISA,
TJIMIEPUHA, (dhenoma. [Tpumenenue dbopmainbierua,
aneTanbJerua, YKCyCHOW KHCIIOThl. MblUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. Moromue CBOKWCTBA Mbla

22

— a3oTcojep:Kallue coelMHeHUsl (aMUHBI U AMUHOKHUCIIOTHI,
Oenku). BricokoMosieKyJIsIpHBIE COeMHEHHUs] (CUHTETHUYECKHE
U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BeHO. [lonnMmepu3anus STHIICHa KaK OCHOBHOE HAIPaBJICHUE €ro
HCIIOJIb30BAHUS.

[eneTnueckasi  CBA3p  MEKAY  KIACCAMH  OPTaHMYECKUX
COCIMHECHUI

23

IIpakTnyeckoe 3ansitme Ne 7. CBoiCcTBa OpraHUYECKUX
COEIMHEHUI OTJIENIbHBIX KJIaCCOB (TpuBHaNBbHAS u
MEXIyHapoAHas  HOMEHKJIaTypa, XHUMHUYECKHE  CBOMCTBa,
CHOCOOBI MONTYYCHHsI): TIpeIeIbHbIC (AJTKaHbl M ITUKJIOATKAHBI),

OK 01
OK 02
OK 04
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HenpenenbHble  (aJKeHbl, aJKUHbBl W QJIKaJWEHbl) U
apoOMaTU4eCKUe YIieBOJOPO/bl, CIUPTHI U (HEHOJIbI, KAPOOHOBBIE
KUCIOTBI ¥ 3QUpbl, aIbJIeruibl M KETOHbl, AaMHUHBI U
aMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3alaHus Ha
COCTABJICHUE YPAaBHEHHH XMMHUYECKHX pEAKIUH C y4acTHEM
OpraHUYEeCKUX BEILECTB HA OCHOBAHUU UX COCTAaBa U CTPOCHUS

24

JladopaTtopnoe 3ansatue Ne 3. JlaGoparopnas pabora
“IIpeBpanieHust OpraHN4eCKUX BELIECTB IIPU HATPEBaHUU '
ITomyuenue 3THIEHAa U U3y4YEHUE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJl M XMMHMUYECKHX IPEBpallCHUM Ha IPUMEpPE OTaHA,
STHJICHA, AlIETUJIEHA U JP.

Tema 4.3. WNnentudukarus
OpTraHWYECKUX BEIIECTB, UX 3HAUCHUE
U TpUMEHeHHe B OBITOBOH U
MIPOU3BOICTBEHHOM EATENLHOCTH
yeJoBeKa

CogepxaHnue yueOHOTO MaTepualia

25

Buoopranuyeckue COeIMHEHUS. [Tpumenenue U
Ouosornueckas poib  yraeBoJoB. OKuUCIIEHHE  YIJIEBOJOB
MCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OOnacTH MpUMEHEHUS
aMMHOKHUCIIOT. [lpeBpaiieHus O€nkoB MNHUIIM B OpraHU3Me.
buonornueckue ¢pynkunu 0enkoB. buonoruueckue GpyHKIUMN
KHUpoB. Ponbp opraHuueckod XUMUM B pPELIEHUH MpoOsieM
MUILEBOH O€30M1aCHOCTH

26

Ponb  opranumyeckoid XMMHM B PCIICHHMH  TIpoOJIeM
JSHEPreTUYeCKOr Oe30MacHOCTH, B  PAa3BUTUU  MEIHUIIUHBI,
CO3/JaHUM HOBBIX MAaTEpPHAlIOB, HOBBIX HCTOYHUKOB SHEPTUU
(ayibTepHATHUBHBIC UCTOYHUKU dHEPTUH). ONIaCHOCTH BO3/ICHCTBUS
Ha OKUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTICIBHBIX
KJ1acCOB (YIJIEBOAOPO/BI, CIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE
MIPOM3BOHBIC, ABJETU/IBI U JP.), CMBICT TOKa3aTelNs MpeneabHO
JIOMYCTUMOW KOHIICHTPALIUU

27

JlaGopaTtopnoe 3ansitue Ne 4. JlaGoparopHas paOora:
“Unentudukanusi OpraHWYECKHX  COCIUHEHUH  OTICIIBHBIX

OK 01
OK 02
OK 04
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kinaccoB”  MneHTudukauus — OpraHMYECKUX  COEAUMHEHMMH
OTJENIBHBIX KJIaccOoB (Ha TMpHMepe ajbJerujoB, Kpaxmaia,
YKCYCHOM KHCJIOTBI, OEITKOB M T.M.) C MCIOJb30BAaHUEM HX
(U3UKO-XMMUYECKHX CBOMCTB M XapaKTEPHBIX KayeCTBEHHBIX
peakumii. Jlenarypamusi Oenka Tpu HarpeBaHuu. l[BeTHbIE
peakiuu OesKoB. BO3HMKHOBEHHE aHATUTUYECKOI'O CUTHANA C
TOYKM 3pEHUS XUMHUYECKMX IPOIECCOB MpU MPOTEKaAHUU
KayeCTBEHHOW pEaKIM{, MO3BOJSIOMEH HASHTU(PHUIUPOBATH
IpeII0’KEHHbIE OPraHMYECKHE BELIeCTBa

28

KonTtpoasnas padora Ne 3. Ctpykrypa u cBoiicTBa
OpraHMYECKUX BEIIECTB

Pa3nes 5. Kunernueckne u TepMoaMHaAMHYeCKHe

3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHYCCKUX peammﬁ

CKOpOCTh XMMUYECKUX PEaKIUI

Conepxanue yueOHOrO MaTepuaia

XUMHYECKOE paBHOBECHE 29

CkopocTh peaknmu, ee 3aBHCHMOCTH OT Pa3JIMYHBIX
(axkTOpoOB: NPUPOIBI pEArMPYIONIMX BEIIECTB, KOHLEHTPALMH
pearupyoIux BEIIEeCTB, TEMIIEPATYPBI U IJIOLIAAU PEaKLIMOHHON
noBepxHocTU. TersoBbie 3PPEKTh XUMHUUECKUX peakInid. JK30-
U DHAOTEPMUYECKUE, PEAKLIUH.

OOpatumocTh peaknuii. XHMHYECKOE PAaBHOBECHE H  €T0
CMEIEHHE TT0]T ACHCTBUEM PA3IHMYHBIX (PAaKTOPOB (KOHLIEHTPALIHS
peareHToB WJIM MPOAYKTOB PEAKIUH, JaBJIEHUE, TemIepaTypa)
JUISL CO3/1aHMs ONTUMAJbHBIX YCIOBUN NPOTEKAHUS XUMUYECKHUX
npoueccoB. [Ipunnun Jle [laTense

30

IIpakTuyeckoe 3anstue Ne 8. Pemenne npakTuko-
OpPUEHTUPOBAHHBIX 33/IaHUN Ha aHANIU3 (DAKTOPOB, BIMSIOMIUX Ha
W3MEHEHUE CKOPOCTHM XHMHUYECKOW PEAKIUU, B T.4. C MO3ULHUM
HKOJIOTMYECKHU IEI€CO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JIEATENIBHOCTA B  LEIAX COXPAHEHUS CBOETrO 3J0pPOBbI M
OKPYXaIOIIEH TPUPOTHOU CPEJIbI.

OK 01
OK 02
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Pemenne nmpakTUKO-OpHMEHTUPOBAHHBIX 33JaHUN HA MPUMEHEHUE
npunHuuna  Jle-Illarense  miId  HaXOXKACHUSA  HAIPABIICHUS
CMEILEHNs pPaBHOBECUS XWUMHYECKOW peakuuu W  aHAIN3
(akTOpOB, BIUSIOUIMX HA CMEIEHHEe XMMUYECKOIO paBHOBECHUS

Paspnen 6. PacTBopsl

Tema 6.1. Ilonarue o pacTBopax

CojeprkaHue yueOHOro MaTepuasa

[\®]

31

IIpakTuyeckoe 3ansaTue Ne 9. PacrtBopeHue kak (HU3UKO-
XuUMu4eckuii mporecc. PactBopel. CrnocoObl MPUTOTOBJICHUS
pactBopoB. PactBopuMocTe. MaccoBasi 107 pacTBOPEHHOTO
BeulectBa. CMbICI  TOKa3aTessd  NOPEENbHO  JTOYCTUMOM
KOHLICHTPAllU! U €ro HCIIOJIb30BAHHE B OLIEHKE HKOJIOTMYECKOMN
0€30MacHOCTH.

[TpaBuiia 3KOJIOTHYECKH 11€71eco00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH JEATEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3/10POBbSI U
OKPY’KaIOIIeH MPUPOJHON Cpepl; ONAaCHOCTh BO3ACHCTBUS Ha
JKUBbIE OPTaHU3MBbI OIIPEIETIEHHBIX BEIIECTB.

Pemienne nmpakTHKO-OpHEHTHPOBAHHBIX PAcCUYETHBIX 3aJaHUN Ha
pacTBOpbI, MHCIOJb3yeMble B OBITOBOM M TNPOU3BOACTBEHHON
JIeSITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. UccraemoBaHme CBOICTB
pacTBOpPOB

Cojnepkanue yueOHOro MaTepuasa

32

JladopaTtopuoe 3anstue Ne 5. JlaGoparopnas pabora
«IIpuroroBiieHHE PaCTBOPOBY.

[IpuroroBneHue  pacTBOPOB  3aJaHHOM  (MmaccoBoH, %)
KOHIEHTpaluu (C MpaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCaMU) U
OIpECIIEHUE CPebl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04
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IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHNE
(coaep:kaHue MPUKJIATHOTO MOAYJIA)

Pa3znen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM 1eITEJILHOCTH YeJI0BEKa

Xumus B ObITY U
IIPOU3BOJCTBEHHOW  JI€ATEIbHOCTU
4esioBeKa

Copnepkanne yueOHOro MaTepuasa

=)

33

Hogseiimue n0CTHKEHUA XHUMHYECKOH HAYKM U XHUMHYECKOM
TexHojaoruu. Poinp xumum B oOecredeHUs 3KOJOTMYECKOM,
HHEPreTUYeCKO W  MuIeBodl  0e30MacHOCTH,  Pa3BUTUHU
MEJULIHBI.

34

IIpakTHyeckoe 3aHATHE
Ne 10. [IpaBuna noucka 1 aHaJIM3a XUMUYECKON MHPOpMaLUKU U3
pa3NUYHBIX ~ WCTOYHMKOB  (HayyHas M y4eOHO-Hay4Has
JUTepaTypa, cpeAcTBa MaccoBoil nHdopmanuu, cetb MHTEpHET).
[IpuMeHeHHe XMMHYECKHX BELIECTB M TEXHOJOTUH C y4eToM
Oynymieit mpodecCuoHATbHOM IeITeTbHOCTH.

35

IIpakTuyeckoe 3anaTue Ne 11. [lomck M aHamu3 KeucoB o0
IIPUMEHEHUN XMMHMYECKHX BELIECTB M TEXHOJOTHMH C YYETOM
Oynymieit mpodeccHoHATBHOMN IeITeTLHOCTH.

3amura: [IpencraBnenue pe3ynbTaToB pelIeHUs KelcoB B popme
MHHH-J0KJIaJa C IPe3CHTalueH

OK 01
OK 02
OK 04
OK 07

JAnddepeHnupoBaHHbIH 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10
Peanuzanust mnporpamMmbl  y4eOHOM JIUCHMIUIMHBI TpPeOyeT Haluyus
y4eOHOro KaOMHeTa XUMMUU U /WM Y4eOHOU XMMUYECKOM J1abopaTopHH.
O6opynoBanue yueOHOTo KaOUHETA:
- TI0CaJI0YHBIC MECTa MO KOJWYECTBY 00yUarOIIUXCS;

pabouee MeCTo Ipero1aBaTels;

= y‘l€6HO-M€TOI[I/I‘I€CKI/II>’I KOMIIJICKC I10 JUCLHUIIIINHE,

HaOOPBI IaPOCTEPKHEBBIX Moernen MOJIEKYI, MOJIeNn
KPUCTANTMYECKUX PEHIECTOK, KOJUICKIIMM TPOCTBHIX M CJIOKHBIX BEIIECTB W/WUIHU
KOJUICKIIMM TIOJMMEPOB, KOJJICKIIMM TOPHBIX MOpPOJ W MHUHEpaioB, TaOnuIa
MenneneeBa, yueOHble GUIbMBI, IIU(PPOBBIE 00PA30BATEIbHBIC PECYPCHI.

Texaudeckue cpecTBa OOydeHUS:

- TEPCOHAJBHBI KOMIIBIOTEp C  JIMIIEH3UOHHBIM  MPOTrPaAaMMHBIM
oOecrneueHHEM;

- TIPOEKTOP C IKPAHOM;

- TIpHUHTEP.

O6opynoBanue  71aboOpaTOpuMu:  MEH3YpPKH,  IMHIETKU-KaNeIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JyMbl, IPEIMETHbIC U MOKPOBHbIE CTEKJA, MJIAHIIETHI
JUIS KamneJlbHBIX peakiui, (uibTpoBalibHasi Oymara, MPOMBIBAJIKH, CTEKJISIHHbBIC
npoOUpKHU, PE3UHOBBIE TMPOOKH, HAOOP PEAKTHBOB, CTEKJSHHBIC TMaJOUKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHbIC MWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU
nenutenbuble uuHApudeckue(50-100 mun), crynku ¢ mnectukom, (gapdopoBbie
Yaliky, MHHIETH, (GUIBTPHl OyMakHbIE, BaTa, Mapis, YacOBbIE CTEKJIA,
AIIEKTPOIUIUTKHU, JTA0OPATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIUYKH, TPUOOD
JUTSI TIOJTyYeHUS Ta30B (MM MPOOUpPKA C Ta300TBOAHOM TPYOKOIf), AepKaTEIN s
IPOOUPOK, CKIISTHKH TSI XPAaHCHUS PEaKTHUBOB, Pa3aTOYHBIC JTOTKU, XHMHUYECCKUE
CTaKaHbl, IINATENIU, TUTEIbHbIC IIUIIIbI, MEPHbIC MPOOUPKU, MEpPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWUYECKHE KOJIObI 11 THUTPOBAHUS, WHIUKATOPHBIE
noJiocku st ompenenenuss pH w  crangapTHas WHIWKATOpHAs — IIIKaja,
YHUBEPCANbHBIA  WHIUKATOP, TMHUIETKH, OIOpPETKH, JabOpaTOpPHBIM  BECHI,
CYIIWJIBHBIN mIKad U Jp.
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4. AHOOPMAILIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1. OcHOBHBIC YJICKTPOHHbIC U3IAHUSA:

O-1. I'abpuensn, O. C. Xumus: 10-i kinacc: 6a30BbIi YpOBEHb: yUeOHUK /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3Ad., cTep. —
Mocksa: IIpocsemnienue, 2023. — 128 ¢. — ISBN 978-5-09-107222-8. — Tekcr:
ANIEeKTpOHHBIN //  JlaHb:  3nekTpoHHO-OuOnMoreunas cucrema. —  URL:
https://e.lanbook.com/book/335039 (mara oOpamenus: 23.01.2024). — Pexum
JOCTyMNa: JAJisl aBTOPU3. MOJIH30BATEIICH.

O-2. I'abpuensn, O. C. Xumus: 11-i kiacc: 6a30BbIi YpOBEHb: yUeOHUK /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uzA., cTep. —
Mocksa: IIpocsemienue, 2023. — 127 ¢. — ISBN 978-5-09-103623-7. — Tekcr:
ANEKTpOHHBIN //  JlaHb:  3yeKTpoHHO-OuOnMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/335036 (mara oOpamenus: 23.01.2024). — Pexum
JOCTYyTIA: JUIsl aBTOPU3. MOJIH30BATENCH.

4.2. JlonoJHHUTEIbHbIE HCTOYHUKMH:

H-1. Tabpuensu, O.C. Xumus: yuyeOHUK Uil CTYHA. YUPEKICHUU CPE.
npod. obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uza., crep. — M.:
N3narenbckuil neHTp «Akagemus», 2014. — 336 c., [16] 1.

J-2. Xumusi: mpakTUKyM: yde0. mocobwe sl CTyA. YUpexACHHUH cper.
npod. obpazoBanus / [O.C. T'abpuensn, N.I'. Octpoymon, C.A. Cnagkos, H.M.
Hopodeera]; nox pea. O.C. I'abpuensina. — 4-e uza., crep. — M.: U3narenbckuii
HeHTp «Axkanemusi», 2015. — 304 c.

I-3. bapcykos, 3.A. AHanuThueckas XuMus: Y4eO. Il TEXHUKYMOB I10
cnelnl. «IIp-Bo cTpout. neraneil u keye300€TOHHBIX KOHCTPYKIui». — M.: Brict.
mkK., 1990. — 320 c.: ni.

JI-4. AnanmuTudeckas XUMHS: Y4EOHWK s CTyd. cpea. npod. yueo.
3apenennii / [FO.M. ['my6okoB, B.A. I'onoBaueBa, FO.A. EdumoBa u ap.]; mox pen.
A.A. Nmenko. — 2-e uzna., crep. — M.: U3narensckuii neHTp «Akagemus», 2006. —
320 c.

I-5. T'ameeBa, O.C. COOpHUK 3aja4 U yNpaxxHEHUH 1O (Pu3nyecKon u
KOJUIOUIAHOM XUMHK: YueO. mocoOue Juisi TEXHUKYMOB. — 3-€ u3/[l., Iepepad. u AOIL.
— M.: Beiciias mikoia, 1980. — 191 c., un.

J-6. Xumus. OOpa3oBaTenbHbI CalT A IIKOJbHUKOB [DJIEKTPOHHBIN
pecypc]. — Pexxum nocryma: www.url: http://hemi.wallst.ru/. — 19.01.2024.

J-7. Meroauueckas razeta "[lepBoe ceHTsIOps" [DneKTpOHHBIN pecypc]. —
Pexxum nocryma: www.url: https://I1sept.ru/. — 19.01.2024.
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H-8. Kypnan «Xumus B mkone» [DIEKTpOHHbIM pecypc]. — Pexum
noctyna: www.url: https://hvsh.ru/. — 19.01.2024.

H-9. Xumus u xKu3Hb [DIEKTpOHHBIA pecypc]. — Pexum npocryna:
www.url: https://www.hij.ru/. — 19.01.2024.

5. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHMSI YYEBHOMN
JANCIUIIJINHBI
KoHTpons u oOlleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHON JUCIUIUIMHBI

PaCKpBIBAIOTCA

qepe3  OUCHUILIMHAPHBIC

pE3yJibTaThbl, HAIIPABJICHHBLIC Ha

dbopmupoBaHue oOmMUX M NPOGHECCHOHAIBHBIX KOMIIETCHIIMH MO pasiaenaM |

TCMaM COACPKAHUA y‘{C6HOPO MaTtcpualia.

Oo6mue/mpodec-
CHOHAJIbHBIE
KOMIIeTeHI[HH

Paznena/Tema

T oneHoYHBIX MepPONIPUATHH

Pasnen 1. OcHOBBI cTpoeHus
BEIIICCTBA.

OK 01

Tema 1.1. Crtpoenue aTomoOB
XUMHWYCCKUX JJICMCHTOB n

IIPUPOJA XUMUYECKOHN CBS3H

1. Tect
XUMHUYCCKHUX DICMCHTOB H HpI/IpOI[a

«CtpoeHue aTOMOB

XUNHUYECKON CBSII3U)).

2. 3ajaun Ha COCTABJICHUE XUMUYECKUX
bopuyn COeIMHEHU I
(oKCcHaOB,

JIBYXaTOMHBIX
Cynb(UIOB, THIPUIOB U

T.IL.).

3. 3amanus
XUMHYECKOH CHMBOJIMKM M Ha3BaHUH
HOMEHKJIAType

co103a

Ha  UCIOJIb30BaHUE
COCIMHEHUN o
MEXIYHAPOIAHOTO

TEOPETUYECKON U ITPUKIIATHON XUMHUH U
Ha3BaHUU

TPUBHUAJIBHBIX JJIsA

(opmy
JIBYXaTOMHBIX COEAMHEHUN (OKCHIIOB,

COCTaBJICHUS  XHUMHYECKUX
Cynb(UI0B, THAPUAOB U T.I.) U APYTUX
HEOPraHUYECKUX COeTMHEHU I
OT/IENIbHBIX KJIACCOB

OK 01
OK 02

1.2.
3aKOH U

Tema ITepuonnueckuit

LWL

Tabmma
Menneneena

1. Tect «MeTanmnueckue /

HeMeTaJlJIMUeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
WX  DJICKTPOHHBIM

ITOJIOXKCHUEM B

COOTBCTCTBHUE C

CTPOCHUCM u
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MEePUOIUYECKON CHCTEME XHMHYECKUX
anemeHTOB .M. MenaeneeBay.

2. [IpakTnueckne  3amaHus  Ha
YCTaHOBJICHHUE CBSI3H MEXKIY CTPOCHHEM
aTOMOB XMMMUYECKHUX D3JIEMEHTOB U
NEPUOANYECKUM HM3MEHEHHUE U CBOWCTB
XUMHYECKMX  JJIEMEHTOB M HX
COCIMHEHMM B  COOTBETCTBUU  C
nosioxenueM [lepuoanueckoii cucreme.

3. [IpakTKO-OpHEHTUPOBAHHbIE
TEOPETHUECKUE 3a1aHUS Ha
XapaKTepHU3aLUIo XUMHYECKUX
AJIEMEHTOB: «Metanmuyeckue /
HEMETaJNIMICCKHE CBOICTBA,
ANEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HMX DBJIEKTPOHHBIM
CTPOCHHEM u MOJI0KEHUEM B
MEPUOIUYECKON CHCTEME XHMHYECKUX
snemeHToB JI.1. MenaeneeBa»

Pa3pen 2. XumMuuyeckue

Kontponbnast  pabora  «CtpoeHue

peaxkiun BEIIIECTBA U XUMUYECKHUE PEAKITHI
OK 01 Tema 2.1. Tunbl xumudeckux | 1. 3agaun Ha cOCTaBJIEHHE ypaBHEHUH
OK 04 peakuuii peakuuii:
— COCTMHECHMUS, 3aMeIIeHMS,
pasnokeHusi, 0OOMeHa;
— OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHBIX peakumii c
HCIIOJIb30BAHUEM METO/]Ia SJIEKTPOHHOTO
OanaHca.
2. 3ajayu Ha pacyeT Macchl BEIIECTBa
wim o0béMa Tra3oB MO HU3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WIN
00BEMY OJHOTO M3 YYaCTBYHIOIIMX B
peakuy BEIIECTB; pacy€Thl MacChl
(00béMma, KOJIMYECTBAa  BEIECTBA)
MPOAYKTOB pEaKIuu, €CI OAHO U3
BELIECTB UMEET MPUMECH
OK 01 Tema 2.2. Dnextponutuyeckas | 1. 3agaHus Ha COCTaBJIEHUE
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OK 04

QUCCOITUAIA " HOHHBIN

oOMeH

MOJIEKYJISIDHBIX U HMOHHBIX PEAKLUN C
YYaCTHUEM KHCJIOT, OCHOBAaHUW M COJIEH,
YCTAaHOBJICHUC U3MCHCHUSA KUCIIOTHOCTHU
Cpelbl

2. Jlaboparopuass pabora "Turbt
XUMUYECKUX peakuui”

Pa3zpgen 3.
CBOJCTBA

Crtpoenune wu
HEOPraHUYeCKHuX
BeIleCTB

Kontponbnas  pabora  «CsoiicTBa

HCOPTaHNYCCKUX BCIICCTB»

OK 01

Tema 3.1. Knaccudukarus,
HOMEHKJIaTypa M  CTPOCHHE
HEOPTraHUYECKUX BEIECTB

1. Tect «Homenknarypa u
Ha3BaHUE HEOPraHUYECKUX BEILECTB
UCXONs U3 HMX XMMHUYECKOH (HOpMYJIbI

U COCTaBJICHUC XHUMHYCCKOM

bopMyIbI
BEIIECTBA II0 MEXAYHApOJHOU WIHN

ucxonasa nus3 Ha3BaHUA

TPUBHUAIBLHON HOMEHKJIATYPE.

2. 3agaun Ha pacyeT MacCOBOM
0y (Macchl) XUMUYECKOTO 3JIEeMEHTa
(coenuHeHUs ) B MOJIEKYJIE (CMECH).

3. [IpakTnueckue  3agaHus IO
KJaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM dopmynam
HEOPraHMYECKHUX BELIECTB pa3IUYHbIX
KJIACCOB.

4. [IpakTueckue  3amaHusi  Ha
omnpeeeHne XUMUYECKOU aKTUBHOCTU
BCIISCTB B  3aBHCHMOCTH  BHJA
XUMHYCCKOU CBSI3U H THIIA
KPUCTAJUIMYECKOW pElIeTKU

OK 01
OK 02

Tema 3.2.
XUMHUYCCKHUEC

dusuko-
CBOWCTBA
HGOpFaHI/I‘IeCKI/IX BCIIIECCTB

1. Tect «OcobeHHOCTH
XUMHUUYCCKHUX CBOﬁCTB OKCHIOB, KI/ICJ'IOT,
OCHOBaHUM, aM(OTEPHBIX TUAPOKCUIOB

U couei»

2. 3aganus Ha COCTaBJICHUE
YPaBHEHUN XHMHUYECKUX PEAKIUN C
y4acTHEM  MPOCTBIX U CIIOXKHBIX
HEOPraHWYEeCKNX BEHIECTB: OKCHUIOB

MCTalJI0B, HCMCTAIJIOB U aM(I)OTepHBIX

9JICMCHTOB;, HCOPTraHUYCCKUX KHCIIOT,
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OCHOBaHUM u aM(pOTEPHBIX
TUJIPOKCHIOB, HEOPTAaHUYECKHUX COJIEH,
XapaKTepU3YIOIIUX WX CBOWCTBA U

CIIOCOOBI TIOJTyYCHHS.

3. [TpakTHKO-OpHEHTHPOBAHHBIE
TEOpPETUYECKHE 3aJlaHKs Ha CBOICTBA U
MOJyYCHNE HEOPTaHMYECKHIX BEIECTB

OK 01
OK 02
OK 04

Tema 3.3.
HEOPraHMYECKUX BEIIECTB

Wnentuduxanms

1. [IpakTHKO-OpUEHTUPOBAHHBIE
3aJaHus 10 COCTaBJICHUIO XUMHUYECKUX
peakuuil ¢ y4acTUEM HEOPraHMYECKUX
UCIIONB3YEUBIX I HX
UACHTU(DUKAIIH.

BCIIECTB,

2.JIaGoparopHas
“Unentudukanys
BELIECTB”

pabora:
HEOPraHMYECKUX

Paznen 4.
cBOMcTBA
BellecTB

Crtpoenue wu
OpPraHu4YecKux

Konrponsnas pabora «CrpoeHue u
CBOICTBA OPraHUYECKUX BELIECTBY

OK 01

Tema 4.1.
CTpOCHUE |

Knaccudukanms,
HOMEHKJIaTypa
OpPraHWYECKHUX BEIIECTB

1. Bamanus Ha COCTaBJICHHUE
Ha3BAHUN OPraHUYECKUX COCIMHEHUN
[0 TPUBHAIBHOM WJIM MEXKyHapOIHOMN

CHUCTEMAaTHYEeCKOMH HOMCHKIJIATyp¢€.

2. Saganus Ha COCTaBIICHIE

IIOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
bopmyn
OTJIENBbHBIX KJIACCOB.

OpTraHU4YCCKUX BCIICCTB

3. 3anaun Ha ornpezeneHue
npocreinield (GopMyIsel OpraHMYECKOU
MOJIEKYJIbI, HCXOIS U3 3JIEMEHTHOIO

cocrtana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OPTraHUYECKUX COCITUHCHHM

CsolicTBa

1. Saganus Ha COCTaBIICHIE
YPaBHEHUN XHMHUYECKUX PEaKIuh ¢
y4acTHEM OpraHMYeCKHX BEIIEeCTB Ha

OCHOBAaHHHU UX COCTaBa U CTPOCHUA.

2. Saganus Ha COCTaBIICHIE
YpPaBHEHUH  XUMHUYECKUX  PEAKIIUM,
WJLTIOCTPUPYIOITNX XUMHYECKHE
CBOIICTBA € Y4Ye€TOM MEXaHHU3MOB
NPOTEKaHUs  JaHHBIX  peakuud u
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T€HETUYECKOM CBsA3HU OpraHu4CCKUux

BCIICCTB Pa3HbIX KJIACCOB.

3. PacuerHoe 3aJaun o
YpaBHEHHSIM pEaKIHii C ydacTHEeM
OpPTaHMYECKUX BEIIECTB.

4. JlaGopaTopHas paborta

“IIpeBparieHus OpraHUMYECKUX BEIIECTB
MIpY HarpeBaHuu’

OK 01 Tema 4.3. HWpentuduxanus | 1.IIpakTuko-opueHTUPOBaHHbIE
OK 02 OpPraHUYEeCKHX BEUIECTB, WX | 3aIaHUS 10 COCTABICHHI0 XUMHUYECKUX
OK 04 3HQYCHUE U IIPUMEHEHHE B | PEAKUMH C Yy4YaCcTUEM OpPraHU4YECKUX
OBITOBOM U | BEUIECTB, B T.4Y. UCHOJIb3YEMBIX ISl UX
IIPOU3BOACTBEHHOMN uAeHTU(DUKAIIH B ObITY "
JEATEIIBHOCTH YEJIOBEKA IIPOMBIIIJICHHOCTH.
2.JIaGopaTopHas paborta:
“Unenruduxanms OpPraHUYECKUX
COEJIMHEHUH OTAEIBHBIX KIaccoB”
Pasnen S. Kunernyeckue u
TePMOAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTeKAHUSA XHMHYECKHX
peaxuuit
OK 01 CkopocTb xumuyeckux | [IpakTuKo-OpueHTHPOBaHHBIC
OK 02 peaKui. XHUMHUYECKOE | TCOPETUYECKUE 3aJaHUs Ha aHaIu3
paBHOBeECHE (GakTOpoB, BIUSIOUIMX Ha H3MEHEHHUE
CKOPOCTH  XUMHUYECKOW  PEaKIUH.
[TpakTHKO- OPUEHTUPOBAHHBIE 3aJAHUS
Ha  npuMmMeHeHue  npuHouma  Jle-
[atense TUISL HaXO0XIECHUS
HaIpaBJICHUSl CMEIIEHUS DPABHOBECHS
XUMHYECKOW  peakuMy W aHaJIW3
(akToOpoB, BIUAIOLIMX Ha CMEIIEHHE
XUMHUYECKOI0 PaBHOBECHS
Pasnen 6. PacTBopsl
OK 01 Tema 6.1. ITousatue ol l. 3agauM  Ha  TPUTOTOBJICHUE
OK 02 pacTBopax pacTBOpPOB.
2. IIpakTHKO-OpHUEHTHPOBAHHbIE

pacdy€THOC 3aJaHusA Ha JHUCIICPCHBIC
CUCTEMBI, HUCIIOJIB3YEMBIC B OBLITOBOU H
HpOHSBOHCTBeHHOﬁ JACATCIIbHOCTHU
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YCJIO0BCKa

OK 01 Tema  6.2. Hccnenosanue | JlaboparopHas paborta
OK 04 CBOICTB PacTBOPOB “IIpuroToBiaeHne pacTBOPOB”

Pazgen 7. Xumusi B ObITy M | 3ammura Keiica

NPOM3BOACTBEHHOMI

NAeATEJHbHOCTH YeJI0BeKa
OK 01 Xumus B ObITY u | Keric (c Y4ETOM Oynmyei
OK 02 IIPOU3BOACTBEHHOMN pohecCUOHATIBHOM e TEIIbHOCTH)
OK 04 JNEITEILHOCTH YEJI0BEKa
OK 07
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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