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1. MACHOPT IPOI'PAMMBbI YUEBHOM TUCHUIIJIMHBI (Xumus)
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouast mporpaMma yuyeOHOM AUCIUIUIMHBI SIBISETCS YaCThIO MPOTPaMMBbl
MOJATOTOBKHM CHEIUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
cnenaibHocT  13.02.11. TexHuuyeckasi JKCILUIyaTalUss W O00CJHY:KUBaHHeE
JIEKTPUYECKOT0 M JJIEKTPOMEXAHUYECKOT0 000pyaoBaHusi (IO OTPACJAM),
BXOJIAIIEH B COCTaB YKPYNMHEHHOW IPYNIIbl JJIEKTPO- U TEIIOIHEPreTHKA.

PabGouass mporpamma pazpabotana B cootrBerctBUM ¢ OI'OC COO Ha
ocHoBanun @OI'OC CIIO mno cnemmaneHoctn 13.02.11. Texnuveckast
IKCILIYyATAIUSA U 00CTYyKMBaAHHME IJIEKTPUYECKOT0 M JIeKTPOMEXaHNYECKOT 0
o0opynoBanusi (Mo OTpacjssM) M C YYETOM HPUMEPHOM MPOrpaMMbl
00111e00pa30BaTEIbHON TUCIUTUIMHB XUMMSI.

1.2. MecTo IMCHMILIMHBI B CTPYKTYpe NPodeCcCHOHATILHOM NMPOrpaMMbl
Cl1oO

VYyeOHas nucuuiuimHa «XUMHS» BXOJIUT B 00Ie00pa30BaTEIbHBINA ITHKIT
y4eOHOro TUIaHa.

1.3. egun u niIaHUPyeMble Pe3yJbTAThI 0CBOCHM S AU CIIUTIIMHBI

CopepkaHue mporpaMMmbl Y4eOHOW JMCHMIUIMHBI «XMMMS» HAMpPaBICHO
Ha JIOCTH)KEHUE pe3yJbTaTOB €€ HM3yUeHUs B COOTBETCTBUM C TpeOOBaHUSMU
OI'OC COO c yuerom npodeccuonanpHoi HampasieHHoctdn PI'OC CIIO mno
cnequanbHocTd  13.02.11. TexHudyeckass IKcIuIyatanusi M 00CIyKMBaHHe
JJIEKTPUYECKOr0 H JIEKTPOMEXaHHYECKOro 000py10oBaHus (110 OTPACIAM).



Oco0oe 3HaueHue nucuuIinHa uMeeT npu (opmupoBanuu u pazsutuu obmwmx (OK) m mpodeccumonanpubix (I1K)

KOMIICTCHIIUM
O6mmne (OK) u Iliianupyemble pe3yJibTaThl 00yUeHUus

npogeccuoHaIbLHbIE

(ITK) kommeTeHuun O01mue JAucuuninHapHblie (MpeaMeTHbIE)

OK 01. B yacT Tpy/10BOro BOCIUTAHUS: - BIAJCTh CHCTEMOM XUMHUYECKMX 3HAaHUU, KOTOpas

BreiOupats  CrocoOBI | - TOTOBHOCTH K TPYIy, OCO3HAaHWE  IICHHOCTH | BKIFOYACT: OCHOBOIIOJIATAIOIINE TIOHATUSA (XUMHUYCCKUI

penIeHus 3a/1a4 | MacTepCTBa, TPYI0JII00UE; DJIEMEHT, aToOM, 3JIEKTPOHHAs 00oJiouka atoma, s-, p-, d-

npodeccrnoHaTbHOI - TOTOBHOCTh K aKTUBHOM JIESATSIIBHOCTH | OJICKTPOHHBIE ~ OpOWTAJIM  aTOMOB, HWOH, MOJICKYJa,

JIEATEIBHOCTH TEXHOJIOTHYECKOMH u COIMAJIBHOM HAIPaBJICHHOCTH, | BaJICHTHOCTD, JIEKTPOOTPHIIATEITHHOCTD, CTEIEHD

MIPUMEHUTEITLHO K | CHOCOOHOCTh HHUITUUPOBATH, INTAHUPOBATH U OKHCJICHUS, XMMHYECKas CBs3b, MOJIb, MOJIApHAas Macca,

pa3IUYHBIM CaMOCTOSITEIIbHO BBITIOJIHATH TaKy0 JACSATEIBHOCTD; MOJISIDHBIA 00BEM, yTJIEPOJHBIN CKeNeT, PyHKIHOHATbHAS

KOHTEKCTaM. - UWHTepec K pa3nuyHbiM cdepam mpodeccroHANBHON | TpyMa, pagukai, H30MEpHUsi, U30MEpbl, TOMOJIOTHYECKHIA
JIeATEIIbHOCTH, psn, TOMOJIOTH, YTIEBOIOPOIBI, KHCIIOPO/I- u
OBJageHue YHHBEPCAJbHBIMU Y4eOHBIMU A30TCOJIEPIKAIINE COCAMHCHUS, OWOJIOTUYECKH AKTHUBHBIC
NMO3HABATEJIbHBIMHY JICHCTBUSIMH: BeriecTBa (YIJIEBOJIBI, KUPBI, OCIKU), MOHOMED, TOJIHMED,
a) 0a30Bble JJOTHYECKHE JIeiicTBHS: CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS,
- CcaMOCTOSTEIBHO (OpMyNIHpOBaTh W aKTyaJIU3UPOBAThH | KPUCTAIUIMYECKAs PEIIETKA, THUIBl XUMUYECKUX PEaAKIUi

npobiieMy, paccMaTpUBaTh €€ BCECTOPOHHE; | (OKUCIUTEIbHO- BOCCTaHOBHUTEILHEIE, 9K30-U

- YCTaHaBIMBATh CYLIECTBEHHBIA TMPU3HAK WU OCHOBAHHS | DHIOTEPMUYECKUE, PEAKIIMH HOHHOTO OOMEHa), pacTBOp,
JUISt CpaBHEHUS, KJIAaCCU(PUKAIIUU ¥ O00OIICHUS; | IIEKTPOIUTHI, HEDJICKTPOIIUTHI, ANEKTPOJIUTUIECKAS
- OINpeAensaTh eI JEATEIBHOCTH, 3a/1aBaTh IMapaMeTphl W | IUCCOIMAINS, OKHCIHTEIh, BOCCTAHOBHUTEIH, CKOPOCTH
KPUTEPHUH UX TOCTHKCHHUS; XUMHUYECKOU PEaKIui, XUMUIECKOEC PABHOBECHUE), TECOPUHU U




- BBISIBIISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpUBaeMBbIX SBIICHUSX;

-  BHOCHTh KOPPEKTHBBI B J€ATEIHLHOCTh, OILICHUBATh
COOTBETCTBHE  PE3YyJIbTATOB  IIEJAX, OIEHUBATh PHUCKH
MOCJICICTBHI IESITCIIBHOCTH;

- pa3BUBaTh KpEAaTHUBHOE MBIIUICHUE TIPH  PEUICHUH
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BaTENbCKHUE JIeiiCTBUS:

- BJAACTh HAaBBIKAMH  Y4eOHO-HMCCIIEOBATEIBCKON U
MIPOEKTHOM NESITEIIbHOCTH, HAaBBIKAMH pa3peiieHus nmpooiem;
- BBISIBIIATD MIPUIHMHHO-CIIEJICTBEHHBIE CBSI3U u
aKTyaJU3UpOBaTh 3aj7avy, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS,
HaXxOQUTh  apryMeHThl  JUIsl  JOKa3aTelbCTBa  CBOMX
YTBEPKACHHIA, 3a]JaBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

- aHaJU3UpOBaTh TOJYUYECHHBIE B XOJIC€ PEIICHUS 3a]a4u
pe3yNbTaThl, KPUTUYECKH OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeTh TEpPEeHOCUTh 3HAaHUSA B TIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEAEATEIbHOCTH;

- yMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBJIBUTaTh HOBBIE UJCH, TNpearaTh OpUTHHAIBHBIC
MOIXOJIbI U PEIICHUS;

- CIMOCOOHOCTh WX WCIIOJB30BAaHHUS B II03HABATCIBHOU W
COLIMAJIBHON ITPAKTHKE.

3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OPTraHUYECKHUX
BeuiectB A.M. bBytnepoBa, TeopHs 3JIEKTPOIUTHYECKOM
nucconuanuu, nepuonuudeckuid 3akon .M. Menpaeneena,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMUMHH, (DaKTOIOTHUECKHUE CBEICHUS
O CBOICTBaX, CcOCTaBe, IIOJyYeHUH H OE30MaCHOM
HCIOJIb30BaHUHU BaXKHEHUIITNX HEOPTraHUYECKUX Hu
OpPraHMYEeCKUX BEIIECTB B OBITY M  IPAKTUYECKOU
JIeATECIIbHOCTH YEJIOBEKA;

- YMETh BBISBIIATH XapaKTePHbBIE MPU3HAKA M B3aUMOCBSI3h
W3YUYECHHBIX TOHATHH, MPUMEHATh COOTBETCTBYIOIIUE
MOHATHS  TPU  ONUCAHMM  CTPOCHUSI W CBOWCTB
HEOPraHWYeCKUX M OpPraHMYEeCKMX BEIIECTB M UX
[IPEBPALLCHU;

- BBIABIIATH B3aUMOCBS3b XHMHYECKHX 3HAHHM C
MOHATUSIMH " MPEICTABICHUSIMU JIPYTUX
€CTEeCTBEHHOHAYYHBIX MIPEIMETOB;

- yMeTh WCHOJb30BaTh HAWNMEHOBAHUS XHUMHYECKUX
COEIMHEHUN MEXIYHApOJHOIO COK3a TEOPETHYECKOU U
MPUKJIAJHON XUMHUM W TPUBUAJIbHbIC HA3BAHMS BaKHEUIIIUX
BellecTB  (dTHWJEH,  aleTWIeH, [JIHIepuH, (eHo,
dbopManbaerui, YKCycHas KHCIIOTa, TIIHMIMH, YTapHBIA Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, ramieHas HM3BeCTb, HeramieHas
W3BECTh, MMUTHEBASI COJIA U JIPYTUX), COCTABIATH (hOPMYIIBI
HEOPTraHWYECKHX W OPraHWYECKUX BEIIECTB, ypaBHEHUS
XHUMHYSCKHIX peaKuuid, O0OBACHATH uX CMBEICIT,




MOATBEPKIATh  XapaKTEPHbIE  XUMUYECKHE  CBOWCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  OJKCIHEPUMEHTAaMU U
3alACAMH YPAaBHEHUN XUMHUYECKUX PEaKLUN;

- YMETb YCTaHABJIMBATH IPUHAIJICKHOCTb M3YUYEHHBIX
HEOPraHWYeCKUX U OpPraHMYeCKUX  BEIIECTB K
OIpEIEIEHHbIE  KjJaccaM W IpyllaM  COSAUHEHUH,
XapaKTEpU30BaTh HX COCTaB M Ba)XKHEMILME CBOWCTBA,;
ONpeAeNATh BUABl XUMUYECKUX CBA3EH (KOBaJEHTHas,
WOHHA, MeTajuInJecKas, BOJIOPOJIHAS), THIIBI
KPUCTAITMYECKUX PELIETOK BEIIeCTB; KIACCU(PUIMPOBATH
XUMHUYECKHE PEAKIUH;

- copMupoBaTh  NpPEACTABICHHUA: O  XMMHUYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpPaA, POJIU
XMMUHU B TIO3HAHUS SIBIEHUH NPHUPOJIBL, B (HOPMUPOBAHUN
MBIIUICHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOJAMMOM Ui PElIeHHUsS MPaKTHYECKUX
3aJjad U OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CPELE;

- YMETh MPOBOAMUTH PACUEThl IO XUMHUYECKUM (OpMyJIaM U
YPaBHEHHMSAM XHMMHMUYECKHX pEaKUUd C HCIOJb30BaHUEM
(GU3MUeCKUX BEJIMYMH, XapaKTepU3YIOIIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpMalIbHBIC
yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XUMHUYECKHE 3HAHUSA IS IPUHIATHS PELICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsX, CBSA3aHHBIX C
BEUICCTBAMM U UX IPUMEHECHHUEM.




OK 02.
Wcnons3oBath
COBPEMECHHBIC
CpeiacTBa
aHajan3a n
WHTEpIpeTaLus

ITOMCKa,

uHpopMau U
nH(POPMAIMOHHbIE
TEXHOJIOTHH TUTS
3a1aq
npodeccHoHaIbHOMI

ACATCIIbHOCTH

BBITTOJIHEHU A

B o0nactu LEHHOCTHU HAy4YHOTO MTO3HAHMUS:
c(hOpMUPOBAHHOCTb 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 JIIOAbBMU U IO3HAHUSA
MHpa;

- OCO3HaHHUE IIEHHOCTU HAy4HOW JEATEIbHOCTH, TOTOBHOCTh

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

NMO3HABATEJIbLHBIMU 1€ CTBUSIMH:
B) pa6ora ¢ undopmanueii:

- BJIaACTH HaBBIKaMU MOJIYyUYCHUA I/IH(l)OpMaIII/II/I u3
HCTOYHHKOB Pa3HBIX THITIOB, CAMOCTOATCIIBHO
OCYHICCTBIIATH IIOHUCK, aHaJIu3, CHUCTEMATU3alHIo n

UHTEeprpeTanuss HHGOpPMAMKU pPa3IMYHBIX BUAOB U (GopM
IIPEICTABIICHHUS;

- co3JaBaTh TEKCThl B pPAa3IMYHbIX (opMaTax C Y4YETOM
Ha3Ha4yeHUs MH(GOpMAIMM U LEJIEeBOH ayIUTOPHH, BBIOMpas
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 KUCIIOTY; IeHaTypalus OeIKOB MPH 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 000pyAOBaHUEM; MIPEICTABIATH 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 MacCOBOI
uHpopMaluu, cetb UHTEepHET U 1pyrue);

- BIAJETh OCHOBHBIMM METOJAaMH HAYYHOIO ITO3HAHMS
BEUIECTB M  XUMHUYECKMX  sBIEHUN  (HaOmroaeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIETIUPOBAHUE);
- YMETh MPOBOAMTH PACUETHI IO XUMHUECKUM (HOpMYJIaM U
YpaBHEHUSAM XUMUYECKUX PEAKIUHA C MCIOJIb30BaHUEM
(Gu3NYECKUX BEJIIMYMH, XapaKTEpU3YIOLUIMX BELIECTBA C

KOJMYECTBEHHON CTOPOHBI: MacChl, o0beMa (HOpMaJIbHBIC




- UCIIOJIb30BaTh CpPEACTBA HWH(MOPMALMOHHBIX U

KOMMYHI/IKaIII/IOHHI)IX TCXHOHOFI/Iﬁ 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;

- BJAaIETh HAaBBIKAMU  PACTIO3HABAaHUS W 3aAIUTHI
nH(popMmanuu, HOOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH;

}’CJ'IOBI/ISI) ra3oB, KOJHYCCTBaA BCIICCTBA, HMCIIOJIbB30BATh
CUCTCMHBIC XUMUWYCCKUEC 3HAHUA I ITPUHATUA pGIHGHI/II\/’I B
KOHKPETHBIX JKHW3HCHHBIX CHUTyalusaAX, 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 KOMMYHUKATUBHBIMU
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 YCIOBHUIX
peabHOro, BUPTYaIbHOTO U KOMOMHMPOBAHHOTO

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

CBOMCTB, KQUECTBEHHBIE PEAKI[MU Ha aJbJAETHU[IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalusi OJIKOB IPH HarpEeBaHUH,
[BETHBIE PEAKIMU OEJIKOB; MPOBOAUTH 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 APYIHX 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
YpEe3BhIYANHBIX
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;

- IUJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpYy KarOIen
Cpele Ha OCHOBE 3HAHMUS LEJNed YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBa; AKTUBHOE HENPUATHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYKAIOILIEH CpeE;

- YMEHHUE MPOrHO3UPOBATh HEOIArONPHUITHBIE KOJIOTHYECKUE
MOCJICAICTBUS MPEANPUHUMAEMBIX JIEHCTBUH, MPENOTBPALLATh
UX;

- paclIMpeHUe OMbITA ACATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- chopmMupoBaTth XUMUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHPA, POIU

MMPEACTABJIICHUA: 0

XMMHU B TIO3HAHUH SIBICHUN TPUPOABI, B (HOPMUPOBAHUN
MBIIUICHUSI U KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAIBHON
rPaMOTHOCTH, HEOOXOAMMOM AJIs pelleHUsl MPaKTHYECKUX
3aJa4 U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOUIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CPELE;

co0moaTh IpaBUJIa

- YMCTb 3KOJOTHYCCKH

1eJIeco00pa3HOro  MOBEACHHS B OBITY U TPYyHOBOU

JIEATENIBHOCTH B LEJSAX COXPAHEHUS CBOErO 310POBb U
OKPYXaIoIIEe MPUPOAHON CpENbl; YUYHUTHIBATh OIMACHOCTH

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

BEILIECTB, MmoKazaTessi  MpeAeIbHON

JIOTTY CTUMOW KOHIICHTPAIIUN

IHOHHUMasA CMBICI
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- OBJaJieHWE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATENIbCKOMH,
MPOEKTHOM U COIMATIbHOM JIEATEIbHOCTH;

IK 2.3.
[TporHo3upoBatb
OTKa3bl, OIPEICIATH
pecypcehl,

00Hapy KUBaTh
NePEeKThI
3JIEKTPOOBITOBOM
TEXHHUKH

[TpuMeHeHHe XMMHUYECKUX BEIIECTB M TEXHOJOTUH C y4eTOM
Oyny1iei mpodeccuoHaNbHON AeITeTbHOCTH

CdopmupoBaTh HOpEICTaBICHUS O MaTepuaiax
AIIEKTPOHHUKH, HAHOMATEepUaIax, HCTOYHUKAX YHEPTHH

JJIA

11



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

- y4eOHBIX 3aHATHN_7(0 4YacoB, B TOM YHCJIC Ha MPAKTHYCCKUE
(;tabopaTopHbie) 3aHATHA_34 yaca;

- Ha MIPOMEKYTOUHYIO aTTECTAl[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 32
IIPAKTUYECKUE 3aHATUSA 16
7abopaTOpHBIC 3aHATHS 10
KOHTPOJIbHbIE pabOThI 6
IIpodeccuoHAIBHO-0PUEHTUPOBAHHOE COAECPKAHUE 6

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

12



2.2. TemaTuyeckHi IVIAH U COAEPKAHUE TUCHUTIIHHBI

HanmenoBaHue pa3jiesioB U TeM Homep Conep:xanue y4eOHOro Marepuasia (OCHOBHOE U O6bem Koabl komnereHumi,
Y4eOHOro npogdeccuoHaILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE H yacoB ¢dopmupoBanmnio
3aHATHS NMPAKTHYEeCKUE 3aAHATHUS, IPUKJIATHONA MOAY/Ib (IPH KOTOPBIX CIIOCOOCTBYET
HAJMYMH) 3JIEMEHT NPOrPaMMBblI
1 2 3 4 5
OcHoOBHOE coepxkaHue
Cemectp Ne 1 34
Pazgen 1. OcHOBBI cTpoeHHs 6
BelllecTBa
Tema 1.1. CtpoeHue  aTtomMoB Cojnepkanue yueOHOro MaTepuasa 4
XUMUYECKUX 3JIEMEHTOB M MpPHUPOJA 1 CoBpeMeHHas1 MO/e/Ib CTPOeHUs aTOMa. CUMBOJIMUECKUH SI3BIK 2
XUMHYECKOU CBSI3U XUMUUA. XHUMHYECKUH OdJIEMEHT. ODJEKTpOHHas KOH)HTyparus
atoMa. Krnaccudukanus XUMHYECKHX OJJIEMEHTOB (s-, p-, d-
aeMeHThI). BaneHTHbIe 351eKTpOHBI. BalleHTHOCTh. DIeKTpOHHAS
MPUPOJAa XUMHUYECKOW CBSI3U. DNEKTPOOTPULATENBHOCTh. Bubl
XUMUYECKOM CBsI3M (KOBAJICHTHAsl, HMOHHAsA, MeTauIMyecKas,
BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUs OK 01
2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuii  Ha 2 ’

UCIIOJIb30BAaHUE  XMMHUYECKOM  CHMBOJIMKM M Ha3BaHMMU
COCIMHEHMM 10 HOMEHKJIAType MEXIYHAPOJAHOIO  COH3a
TEOPETUYECKON U NMPUKIAAHOW XUMHUHU U TPUBUAJIBHBIX HAa3BaHUU
JUIA  COCTAaBJIEHUS  XMMHMYECKMX  (QOpMy]  JABYXaTOMHBIX
COeMHEHUH (OKCHIOB, CYIb(MHUIOB, THIPHUIOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCAVMHEHUN OTIENIbHBIX KJIACCOB.
IIpakTHueckue 3ajaHus Ha YCTAHOBJIIEHHE CBSA3M  MEXKIY
CTPOCHMEM aTOMOB XMMHYECKHX DJIEMEHTOB H

NEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX JIEMEHTOB U
WX COCJMHEHUI B COOTBETCTBUHU C TMOJI0keHUEM [lepruoanyeckoil
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CUCTCMBI.

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

CojeprkaHue yueOHOro MaTepuasa

IIpakTuyeckoe 3anaTue Ne2. Ilepmoauueckas cucrema
xumudeckux 3eMeHToB [[. 1. MenneneeBa. GU3N4ECKUN CMBICIT
[lepuoanueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKECHUEM
XUMUYECKOro  ayeMmeHra B llepuogudeckonm — cucreme.
MupoBo33peHueckoe W HaydyHoe 3HadeHue [leprnoamdeckoro
3akona .M. Meunneneesa. Ilpornossr JI.M. Menneneesa.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. PemieHne mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTEPU3aLHUIO
XUMHUUYECKHX 3JeMEeHTOB «MeTamnueckue / HeMeTalTHuecKue
CBOMCTBA, JJIEKTPOOTPULIATEIIBHOCTE XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOCHHEM M IIOJOKECHHEM B
MIEPUOJUYECKON  CUCTEME  XUMHUYECKHX dyeMeHroB [I.H.
MenneneeBa»

OK 01
OK 02

Paznen 2. XumMuuecKkue peakumu

10

Tema 2.1. Tumbel XUMHYECKHUX
peakuuii

Cogepxanue yueOHOTo MaTepualia

Kaaccndukanmusa u TMIBI XHMHYECKHX PeaKIMil ¢ y4acTHeM
HeopraHu4yeckux BemecTB. COCTaBlIEHHE ypPaBHEHUW pEaKIMil
COEMHEHUS, Pa3NIOKEHHs, 3aMEIlIeHHs, OOMEHa, B T.4. peakuuit
TOPEHMSI, OKUCIICHHS- BOCCTAHOBJICHHS.

YpaBHEHUSI OKHCIIEHUSA-BOCCTAHOBIECHUA. CTENEHb OKUCIICHMS.
Oxucnurens U BoccTaHOBUTENb. COCTAaBICHWE U ypaBHUBAaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit METOA0M
NIeKTpOHHOro  OasaHca.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu B IPUPOAE, IMPOU3BOACTBEHHBIX IIpoLeccax U
KHU3HEACSITEIbHOCTH OPraHU3MOB

IIpakTnyeckoe 3ansaTue Ne3. KonnuecTBEHHbIE OTHOLIEHUS B

OK 01
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xuMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHELI B XUMHUHU U PacCUCThI
[I0 YpPaBHEHMSIM XUMHUYECKUX peakuuil. Mosb Kak eauHuna
KoJIM4ecTBa BelecTBa. MoisipHas Macca. 3aKOHBI COXpaHEHUs
Macchl M 3HEpruu. 3akoH ABoraapo. MosipHbIi 00beM TIa3oB.
OTtHOocuTeNnbHAs IUIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHUSM
XMMUYECKHX pEeakUuid C MCIOJb30BaHMEM Macchl, 0o0beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 DNEeKTPOIUTHYECKAS
JUCCOLMAIUs U HIOHHBIA 00MEH

CojeprkaHue yueOHOro MaTepuasa

Teopus 3JIEKTPOJIUTHYECKOM JAUCCOUMALUH. HonsL.
DJEKTPONHTHI, HEINEKTPONUThl. Peaknuu HOHHOrO OOMEHa.
CocraBiieHue peakuuii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS HUX
MOJIHBIX M COKpAIllEHHBIX HMOHHBIX YypaBHeHHH. KuciaotHo-
OCHOBHBIC pEaKIMy. 3aJJaHHsI HA COCTaBJICHHE MOHHBIX pPEeaKIUi

JlabopaTopnoe 3ansaTtme Nel. JlaGopaTtopHast pabota “Tumsl
XUMUYECKUX peakiuii”. MccnemoBanue THUIOB (TI0 COCTaBy |
KOJINYECTBY MCXOJHBIX U 00pa3yrOIIUXCsl BEIIECTB) M MPU3HAKOB
XUMHUYeCKUX peakuuii. [IpoBenenue peakuuii HOHHOTO OOMeEHa,
ONpEJEIIEHNE Cpelbl BOAHBIX  pacTBOPOB. 3aJaHus Ha
COCTABJICHUE NOHHBIX PEaKIUI

Koutposbnas padora Ne 1. CtpoeHue BelecTBa 1 XUMHUECKUE
peakuuu

OK 01
OK 04

Pa3nen 3. Crpoenme u cBoiicTBa
HEOPraHHYeCKNX BElIeCTB

16

Tema 3.1. Knaccugukarus,
HOMEHKJIaTypa " CTpOCHHE
HEOPTaHUYECKUX BEUIECTB

Conepxanue yueOHOrO MaTepuaia

N

IIpeamer  Heopranmveckoit  xumuu. Kiaaccudukanus
HeOpraHm4veckux BemlecTB. [IpocThie W CIIOXKHBIC BEIIECTBA.
OCHOBHBIE KJIACCHl CJIOKHBIX BEHIECTB (OKCHJIbI, THAPOKCHUIBI,
KHCJIOTBI, COJIM). B3auMOCBsA3b HEOPraHWYECKUX BEIICCTB.
ArperatHble  COCTOsIHUSI ~ BemiecTBa. Kpucramimueckue U
amopdHbIe  BemiecTBa. THIBI  KPUCTAIMYECKUX  PEIIETOK

OK 01
OK 02

15




(aTomHas, MOJIEKYJISIpHAas, HMOHHas, MeTaJJIn4yecKas).
3aBUCUMOCTh  (U3MYECKUX CBOMCTB BeIleCTBAa OT THIIA
KPUCTAIJIMYECKOW  pELIeTKU.  3aBUCHUMOCTb  XHMHUYECKOU
AKTUBHOCTH BEILIECTB OT BHUAA XUMHUYECKOW CBA3M U THIIA
KpUCTAJIIMYECKOH pemeTku. [IpuurHbl MHOrooOpasust BELeCTB

10

IIpakTyeckoe 3ansTue Ne 4. HoMeHKI1aTypa HEOPraHUYECKUX
BELIECTB: HA3BaHME BEIIECTBA MHCXOJS M3 HUX XUMHUYECKOU
(bopMyJBl WM COCTaBJICHHE XMMUYECKOH (OpMYJIBI UCXOAS U3
Ha3BaHMs BemecTBa 1o MexayHaponHo (MIOIIAK) wnnm
TPUBHAJILHON HOMEHKJIATypeE.

Pemenne  mpakThueckux — 3aJaHUN MO KJaccuUKaIuH,
HOMEHKJIAType M XUMHYECKUM (opMysiaM HEOpraHMYeCKHX
BELIECTB PA3IMYHBIX KJIacCOB (yrapHbli ra3, YIJIEKHCIbIH ras,
aMMUaK, raieHasi U3BeCcTb, HErallleHasl U3BECTh, IUThEBAsI COJA U
JIpYyrux): Ha3plBaTh U COCTaBIATH (OPMYJIBI XUMHUYECKHX
BELIECTB, ONPEIENIATh PUHAIIEKHOCTD K KJ1accy.

Hctouynukn xuMmudeckol uHpopManuu (CpeacTB MaccoBOM
uHpopmanuu, cets Uutepuer u apyrue). [louck nadopmarum no
HA3BaHMSIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (opMysiaM

Tema 3.2. ®uszuko- XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKHUX BEIIECTB

CojeprkaHue y4eOHOro MaTepuasa

11

Metamabl. OOmme ¢Qu3ndeckue W XUMHYECKHE CBOWCTBA
uetamoB. CrnocoObl TONydYeHHWs. 3HAYEHHUE METAJIOB W
HEMETAJUIOB B TPUPOJEC M IKU3HEACITCIIBHOCTH YEJOBEKAa U
opranu3moB. Koppo3us MeTaiaoB: BUABI KOPPO3HH, CIOCOOBI
3aIUTHl METAIOB OT KOPPO3UHU

\S]

12

Hemeramnpl. OOmme ¢usnueckne M XHMHUYECKHE CBOWMCTBA
HeMmeTauioB. TunuyHele cBoiictBa HemeTawioB [V— VII rpymnm.
Knaccudpukanus u HOMEHKIATypa COEAMHEHMH HEMETalJIoB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

13

XuMHYeCKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPIraHNICCKUX

OK 01
OK 02

16




BellecTB (OKCHJIOB, THAPOKCHIOB, KHCIOT, COJed U Jp.).
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB IIPOCTBIX BEIIECTB,
BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUMX OKCUIOB U THAPOKCHUIOB

14

IIpakTnyeckoe 3anmaTme Ne S. CocraBieHue ypaBHEHHH
XUMUYECKAX PpEaKIU ¢ Y4YacTUEM INPOCTBIX M  CIOKHBIX
HEOPraHWYECKUX BELICCTB: METAJUIOB M HEMETAUIOB; OKCUIOB
METaJJIOB, ~ HEMETAUIOB U aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMM U  amM(OTEepHbIX
TUAPOKCHJIOB; HEOPIaHMYECKUX COJIEH, XapaKTEPU3YIOIIUX HX
CBOMCTBA. Pewenue IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHU Ha CBOWCTBA, COCTaB, IOJy4YEHUE M
0e3omacHOe  HMCHOJb30BAHUE  BAXKHEWIIMX  HEOPraHUYECKUX
BELIECTB B ObITY M MPAKTUYECKOM IeATEIbHOCTH YeI0BEKa

Tema 3.3. WNnentudukanus
HEOPTaHMUYECKUX BEIIECTB

ConeprxaHue y4eOHOro MaTepraa

15

JladopaTtopnoe 3ansitue  Ne2. JlaGopatopnas  pabora
«nenTndukaysi HEOPraHMIECKUX BEIIECTBY.

Penrenue skcriepuMeHTABHBIX 3a1a4 10 XUMHYECKHM CBOMCTBaM
METAJJIOB W HEMETaJlIOB, MO PACIO3HABAHUIO W TMOJYYCHHUS
COCJIMHEHUH METAJIJIOB M HEMETAIIJIOB.

WNnentudukaus HEOPraHUYECKUX BEIIECTB C HCIIOJIB30BAHHEM
nux (i)I/ISI/IKO-XI/IMI/I'-IeCKI/IX CBOI\/IICTB, XapaKTCPHBIX Ka4YCCTBCHHBIX
peaknuii. KauecTBeHHble peakinuu Ha cynbdar-, kapOOHAT- H
XJIOPHUJI-aHHOHBI, Ha KATHOH aMMOHHS

16

KounTtposabnas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BEIICCTB

Paznen 4. CtpoeHue M CBOMCTBa
OpPraHHYecKHX BelIeCTB

24

Tema 4.1. Kimaccuduxanms, ctpoeHue
Y HOMEHKJIaTypa
OpPTraHNYCCKUX BCIICCTB

Conepxanue yueOHOrO MaTepuaa

17

IlosiBeHNe W pa3BUTHE OPraHMYECKON XMMHUM KaK HayKMH.
IIpenmer  opraHMyeckoil  Xxumuu. MecTo U 3HAYEHHUE

OK 01

17




OpraHWYeCKON XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK.
XUMHUECKOE CTPOCHHE KaK MOPAJIOK COEAMHEHHS aTOMOB B
MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH. OCHOBHBIE

MOJIOKEHUSI TEOPUU XUMHUYECKOrO0 CTPOEHHUS OpraHU4EeCKUX
coequHennii A.M. bytnepoBa. YriepoaHbii

CKEJIET OpPraHUYEeCKON MOJEKYJIbI. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT XMMHYECKOTO CTPOEHUS MOJICKYJI.

Wzomepust 1 u3omepsl. [loHsATHE O (PYHKIIMOHATBHON TpyIIIE.
Panukann. [TpuHIUTIEI KJIacCU(pUKATIHT OpPraHUYECKUX
COCMHEHHU.

MexnayHapoaHass HOMEHKJIATypa W TMPUHIUIBI HOMEHKJIATYPHI
opraHuueckux coenuHeHuil. [loHsTHe 00 a30TcomepKanux
COCTMHEHHIX, OMOJIOTHYECKA aKTUBHBIX BEIIECTBaX (yIJIeBOJaX,
Kupax, Oenmkax © Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHUSX
(MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO)

Cemectp Ne 11

38

18

IIpakTnyeckoe 3ansitue Ne 6. HomeHkiarypa opraHM4ecKHX
COEIUHEHUN  OTAEIBbHBIX KJIACCOB (HachIIIEHHEIE,
HEHACBIIICHHbIE M apOMAaTUYECKUE YIJIEBOAOPOJbl, CIHUPTHI,
(beHOobI, adbIeru/bl, KETOHbI, KApOOHOBBIE KHCIOTHI U JIp.)

CocTaBiieHHEe TOJHBIX M COKpAUICHHBIX CTPYKTYPHBIX (OpMyJ
OpraHMYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB, MCIIOJbB3Ys HX
Ha3BaHUs MO0 CHCTEMATUYECKOM W TPUBHAIBHON HOMEHKJAType
(aTHIIEH, aleTUJIeH, TIIMLEPHH, (eHol1, popMabIeru, yKCycHas
KHCJIOTa,  TauIuH).  Pacdyetsl  mpocrteimenr  GopmyIibr
OpPraHMYECKOM MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOIO cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa OpraHMYECKHUX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

OU3UKO-XUUNYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUU
OTIENBbHBIX  KJaccoB  (OCOOEHHOCTHM  KiIacCUUKAMU U
HOMCHKJIATYPBl BHYTPH KJacca; TOMOJIOTHYCCKHHA ps M oO0Ias

18




dopmyna; wu3zomepus; (GU3NYECKUE CBOWCTBA; XHUMUYECKHE
CBOMWCTBA; CIIOCOOBI IMOIYUEHUS):

— nmpefeJbHble YIJIEBOAOPOAbI (QJKaHbl U IMKJIOAIKAHBI).
I'openne MeraHa Kak OJMH M3 OCHOBHBIX MCTOYHMKOB TeEIlIa B
IIPOMBILIIEHHOCTH 51 OBITY. CaoiicTBa MIPUPOIHBIX
YIJIE€BOJOPOAOB, HAxOXKIACHHE B IPUPOAEC M IPUMEHEHHE
AJIKAHOB;

20

— HempejaeJbHble (JIKEHBI, aJKWHBI W aJKagueHbl) M
apoMaTH4ecKue yriieBoAopoabl. ['opeHue aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISl CBApKH U
PE3KH METaJJIOB

21

— KHCJI0poJcoJep:Kalue coeAnHeHus: (CUpThl U (PEHOINBI,
KapOOHOBBIE KUCIOTHI U IPUPHI, ATBIETHAB U KETOHBI, >KHPHI,
yrieBoqbl).  [IpakTMueckoe  NMpUMEHEHUE  ATUIICHTIIUKOJISA,
TJIMIEPUHA, (dhenoma. [Tpumenenue dbopmainberua,
aneTanbAerua, YKCyCHOW KHCIOThl. MblUIa Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. Moromue CBOKWCTBA Mbla

22

— a30Tcojiep:Kaliue coeJUHeHUs] (AMUHBI U aMHHOKHUCIIOTBHI,
Oenku). BpicokoMoJieKky/isipHble coeIHMHeHHMs (CHHTETUYECKHE
U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOTUMEp, CTPYKTYpHOE
3BeHO. [lonmnMmepr3anus dTHIICHa KaKk OCHOBHOE HATPaBJICHUE €ro
MCTIOJIb30BaHUS.

['eHeTnueckast  CBSA3b  MEXKIy  KilaccaMH  OpPTaHHMYECKHX
COEIMHEHUI

23

IIpakTnyeckoe 3ansitme Ne 7. CBoiCTBa OpraHUYECKUX
COEIMHEHUI OTJIEJIbHBIX KJIaCCOB (TpuBHaNBHAS "
MEXIyHapoAHas  HOMEHKJIaTypa, XUMHUYECKHE  CBOICTBa,
CHIOCOOBI TOMYYCeHHUS): TpeaeiabHbIe (aTKaHBI W ITUKIOATKAHBI),
HerpeaenabHble  (IKEHbl, QJIKMHbBI W QJKaJUeHbl) U
apOMAaTHYECKHE YTIIEBOJIOPOIbI, CIUPTHI M (DEHOJIBI, KApOOHOBHIE

OK 01
OK 02
OK 04

19




KUCIOTBI U 3GUpbl, aIbJeruibl M KETOHbl, AaMHUHBI H
aAMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3alaHus Ha
COCTABJICHUE YPAaBHEHUH XMMHYECKHUX PEaKIHUl € Yy4acTHEM
OpraHUYEeCKUX BELIECTB HA OCHOBAHUU UX COCTAaBa U CTPOCHUS

24

JladopaTtopnoe 3ansatue Ne 3. JlaGoparopnas pabora
“IIpeBpanieHust OpraHUn4eCKUX BELIECTB IIPU HATPEBaHUU '
ITomyuenue sTUnEeHa M U3y4YeHUE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJl M XMMMYECKHX IPEBpAllCHUM Ha IPUMEpPE ITaHa,
ATHJICHA, AlIETUJIEHA U JP.

Tema 4.3. WNnentudukanus
OpPTraHWYECKUX BEIIECTB, UX 3HAUCHUE
U TpUMEHeHHe B OBITOBON U
MIPOU3BOICTBEHHOM EATENLHOCTH
yeJoBeKa

CogepxaHnue yueOHOT0O MaTepualia

25

Buoopranuyeckue COeIMHEHHSI. [Tpumenenue 51
OWosnoruueckas poyib  yriieBoAoB. OKHCIEHHE  YIJICBOJIOB
HNCTOYHUK 3Hepr1/11/1 KHUBBIX OpFaHI/I3MOB. O6HaCTI/I HpI/IMCHeHI/ISI
aMUHOKHCIOT. [IpeBpaiieHuss OEJKOB TMHUINIM B OpraHu3Me.
buonornueckue ¢pynkunu 0enkoB. buonorunueckue GpyHKIHHN
XKHUpOB. Ponb opraHWYeckod XUMHUU B PEHICHUH MPOOJIeM
MHIIEBON 0€30aCHOCTH

26

Ponb  opraHumyeckoid XMMHM B PCIICHMH  TPoOJIeM
JSHEPreTUYeCKOW Oe30MacHOCTH, B  PA3BUTUU  MEIUIIUHBI,
CO3/IaHMM HOBBIX MaTepHallOB, HOBBIX HCTOYHUKOB SHEPTUU
(ayibTepHATHUBHBIC UCTOYHUKU dHEPTUH). ONacHOCTh BO3JEHCTBUS
HAa OKUBbIE OPraHU3Mbl OPraHWYECKUX BEIIECTB OTICIbHBIX
KJ1acCOB (YIJIEBOAOPOJBI, CIUPTHI, (DEHOIIBI, XJIOPOPraHUYECKUE
MIPOU3BOJHBIC, AIBJETU/IBI U JP.), CMBICT TIOKa3aTelNs MpeneabHO
JIONYCTUMOM KOHIICHTPALIUU

27

JlaGopatopnoe 3ansitue Ne 4. JlaGoparopHas paOora:
“Unentudukanuss OpPraHAYECKUX COCIUHEHUH  OTICIIBHBIX
KJaccoB” Wnentuduxamms OpraHUYECKUX COeIUHEHHI
OTJACIBHBIX KJAccOB (Ha TMpuUMepe aibpJeruJIOB, Kpaxmana,

OK 01
OK 02
OK 04
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YKCYCHOM KHCJIOTBI, OETKOB M T.M.) C MCIOJIb30BAaHUEM HX
(U3UKO-XMMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakumii. Jlenarypamusi Oenka TIpu HarpeBaHuu. l[BeTHbIE
peakiuu OenkoB. Bo3HMKHOBEHHE aHAIUTUYECKOTO CHTHANA C
TOYKHA 3pEHUS XHUMHYECKHUX TMPOIECCOB TMPU MPOTEKAHUHU
KaueCTBEHHOW peaklMH, TO3BOJSIONICH WACHTU(DUIIUPOBATDH
MPEAJIOKECHHBIC OPTaHUYECKHE BEIIECTBA

28

KonTtposasnas padora Ne 3. Ctpykrypa u cBoiicTBa
OpraHMYECKUX BEIIECTB

Pazpen 5. Kunernueckme H
TePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH NMPOTEeKAHUSA
XHMHMYECKHX peaKuuid

CKOpOCTh XMMUYECKUX PEAKITUN
XHUMHYECKOE paBHOBECHE

Cojnepkanue yueOHOro MaTepuasa

29

CkopocTh peakuuu, ee 3aBHCHMOCTb OT Pa3/IMYHBIX
(paxkTOpoOB: NPUPOIBI pEArMPYIOLIMX BEIIECTB, KOHLEHTPALMH
pearupymroIlrx BelecTB, TEMIEPATYPhl U IJIOMAIU PEAKIIMOHHON
noBepxHOCTH. TeroBbie 3(h(PEeKTb XUMUYECKUX peakiuil. IK30-
1 SHAOTEPMUYECKHE, PEAKLIUH.

OOpatuMocTh  peaknuii. XWUMHYECKOE pPaBHOBECHE H  €ro
CMEIIIeHUE TTO1 IEHCTBUEM PA3IUYHBIX (AKTOPOB (KOHIICHTpAIUS
peareHToOB WJIM TNPOAYKTOB PEAKIUH, JaBJIECHUE, TeMIepaTypa)
JUISL CO3/1aHMSI ONTUMAJbHBIX YCIOBUM MPOTEKAHUSI XUMUYECKUX
npoueccoB. [Ipuanun Jle [larense

30

IIpakTnyeckoe 3ansitme Ne 8. PemeHune  npakTHKO-
OPHUCHTHUPOBAHHBIX SaI[aHI/Iﬁ Ha aHaJInu3 (1)3,KTOp0B, BIIMAIOIINX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOM peakiuH, B T.4. C MO3MLUHN
AKOJIOTMYECKHU 1€I€CO00Pa3HOro MOBEACHUS B ObITY U TPYJ0BOU
NESATEIbHOCTH B IENIAX COXPAHEHUs CBOETO 3/I0pOBbS U
OKPYXAIIEH TPUPOTHON 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, BIUSIOLIMX HA CMEIIEHHEe XMMUYECKOIO paBHOBECHUS

Paspnen 6. PacTBopsl

Tema 6.1. Ilonarue o pacTBopax

CojeprkaHue yueOHOro MaTepuasa

[\®]

31

PacTBOopenue kak (pu3NKO-XxMMUYeCKUil npouecc. PacTBopsl.
CrniocoObI MpUroTOBIEHUS pacTBOPOB. PacTBOprMocTs. MaccoBast
JIOJIsI pacTBOpPEHHOro BeniecTBa. CMBICH MOKa3arensl MpeaesbHO
JIOITyCTUMOW KOHLEHTPAllUd U €ro HCIOJIb30BAaHUE B OLIEHKE
HKOJIOTMYECKOI 0€30MacHOCTH.

[TpaBua 3KOJOTHUYECKH IEIECO00pPa3HOTO MOBEACHUS B OBITY U
TPYIOBOM JNEATEIBHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYXaIIEH NPUPOJHON CpPEAbl, OMACHOCTh BO3JCUCTBUA HA
YKUBBIE OPraHU3MBbl ONPEICIICHHBIX BEILIECTB.

Pemenne npakTHKO-OPHMEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha
pacTBOPBI, HCIIOJNb3yeMble B OBITOBOMl U MPOU3BOJICTBEHHOM
JIeSITEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. UcciaenoBaHue CBOICTB
pacTBOpOB

Cogepxanue yueOHOTro MaTepualia

[\®]

32

JlabopaTtopnoe 3anmsaTme Ne 5. JlaGopatopHas pabota
«[TpuroToBrieHne pacTBOPOB».

[IpurotoBneHne  pacTBOpoB  3aJaHHOM  (MaccoBoil, %)
KOHLIEHTPAaLUH (C TMPaKTHKO-OPUEHTUPOBAHHBIMH BOIIPOCAMH) U
OIIpeIeNICHNE CPEIbl BOAHBIX PAaCTBOPOB.

Pemenue 3a/1a4 Ha MPUTOTOBIICHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHME
(coneprkaHue MPUKJIATHOTO MOTYJIsI)

Pazgen 7. Xumuss B ObITY H
NMPOU3BOJACTBEHHON 1eATEJIbHOCTH
yeJioBeKa
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Xumus B ObITY U
IIPOU3BOJCTBEHHOW  JI€ATEIbHOCTU
4esioBeKa

Conepkanue yueOHOro MaTepuasa

33

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

34

IIpaBuia moucka M aHaJM3a XMMHYEeCKON MH(pOpMauuu U3
Pa3jIMYHBIX HCTOYHHMKOB (HayuyHas U  y4yeOHO-HAay4Has
JUTEpaTypa, cpesicTBa MaccoBoi MH(popmMaruu, cetb MHTepHeT).
IIpuMeHEeHHEe XUMHYECKMX BEIIECTB M TEXHOJIOTMH C Y4YETOM
Oyaymelt mnpodeccHoHaNbHOW  JEATeNbHOCTH  (BaKHEHIIue
CTPOUTEJIbHBIE MaTEpHANIbl, KOHCTPYKLUMOHHBIE MAaTEpHAJIbI,
KpacKH, CTEKJIO, KEepaMHKa, MaTepHallbl I JJIEKTPOHHUKH,
HaHOMaTepHallbl, TEKCTUIbHBIE BOJOKHA, MUCTOYHHUKH SHEPIUH,
OpraHMYecKHe W MHUHEpaJbHble YJIOOpEHUs, JIeKapCTBEHHbIE
BEIIECTBA, OBITOBASI XUMHUSI).

35

IIpakTnyeckoe 3ansaTtue Ne 9. [louck M aHanmu3 KeHcoB O
IPUMEHEHUH XHMHYECKHX BELIECTB MU TEXHOJOTMH € y4yeToM
Oyaymeit  npoecCHOHAIBHOW  JEATENBHOCTH 10 TeMeE:
Marepuajabl I OJICKTPOHHUKH, HAHOMATCPpHUaJIbl, HCTOYHHKH
SHEPIHH.

3amuTa: [Ipeacrapnenue pe3yabTaToOB pelIeHUs KecoB B hopme
MUHU-/I0KJIa/1a ¢ IPE3EHTAlNEN

OK 01
OK 02
OK 04
OK 07
IIK 2.3

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 cpeicTBa 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 KamneJbHBIX peakiui, (GuiIbTpoBalibHAas Oymara, MPOMBIBAJIKH, CTEKJISIHHbBIC
npoOUpKHU, PE3UHOBBIE TMPOOKH, HAOOP PEAKTHBOB, CTEKJSHHBIC TMaJOUKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHbIC MWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU
nenutenbubie muuHApudeckue(50-100 mut), crynku ¢ mectukom, (apdoposbie
Yaliky, MHHIETH, (QUIBTPHl OyMakHblE, BaTa, Mapis, YacoBbIE CTEKIIA,
AIIEKTPOIUIUTKHU, JTA0OPATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIUYKH, TPUOOD
JUTSI TIOJTyYeHUS Ta30B (MM MPOOUpPKA C Ta300TBOAHOM TPYOKOIf), AepKaTEIN s
POOUPOK, CKIISTHKH TSI XPAaHCHUSI PEaKTHUBOB, Pa3/IaTOYHBIC JIOTKH, XUMHUICCKUE
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, J1abOpaTOpPHBIA  BECHI,
CYIIWJIBHBIN mIKad U Jp.
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4. AHOOPMAILIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1. IleuaTHble U3TAHUA:

OcHoBHBIE:

O-1. Epoxun 0. M., Xumus g npodeccrii W  crneruaibHOCTEN
TEXHUYECKOTO M E€CTECTBEHHO-HAy4yHOTro mpoduiei: y4dyeOHUK Mg CTY/I.
yupexaeHuii cpen. npod. oopazoanus / KO.M.Epoxun, U.b.KoBane Ba. — 8-¢
u3., crep. — M.: MU3naTensckuii neHTp «Akagemus», 2021. — 496 c.

JlonmosiHUTEIbHBIE:

-1 T'abpuensn O.C., OctpoymoB WM.I'. Xumus. YueOHUK 15 CTYAEHTOB
00pa3oBaTEeNbHBIX YUPEKJICHUM cpeaHero mpogecCUOHaTbHOrO 00pa3oBaHUs. -
M.: «Akagemusy, 2014

J-2. I'abpuensn O.C. Xumus. [IpakTukyMm 7151 CTYyIEHTOB 00pa30BaTebHbIX
yUpexAeHU cpenHero mnpodeccuoHanbHOro oOpa3zoBaHud. - M.: «Akaaemus»,
2015

H-3. bapcykoB 3.A. Amnanuruueckas XUMHs: y4eOHUK IJisi CTYJCHTOB
00pa30BaTeIbHBIX YUPEKACHUN cpeHEro MpoecCHOHATILHOTO 00pa30BaHMUs

/ 3.A. Bapcykos. - M.: Beicmias mkosa, 1990

J1-4. I'my6okoB FO.M. Ananutndeckas xumusi. COOpHUK 3a7a9 M0 XUMUH
/ FO.M. I'my6okoB. - M.: Akagemus, 2006.

I-5. TamueBa O.C. COOpHUK 3amady W yHOpaXHEHUH MO (HU3UYECKON H
komnongnon xumuu / O.C. I'anuesa -M.: Bricias mikoma, 1974.

4.2. DyeKTPOHHbIE U31aHNUA (3JIEKTPOHHbIE PeCYPChI):

1. Epoxun 0. M. Xumus pana mnpodeccuil u cnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOTro rmnpoduieil: ydyeOHUK [  CTy..
yupexaeHuii cpen. npod. odpazosanus / KO.M.Epoxun, N.b.KoBane Ba. — 8-¢
u3a., crep. — M.: U3parensckuil neHtp «Axamemusi», 2021. — 496 c. ObC
AKAJIEMUA

2. hemi.wallst.ru - «Xumusa. O6pa3zoBaTeNbHbIA CAUT ISl IIKOJIBHUKOB)

3. www.alhimikov.net- OOpa3oBaTenbHbIi CalT JJs [IKOJbHUKOB

4.chem.msu.su- DnekTpoHHass OMOIMOTEKA 110 XUMUHU

5. www.enauki.ru- HMHTEpHET-U3JaHuEe s yuuTene «EcrtecTBeHHBIE
HAYKW»

6. Iseptember.ru- meTonnueckas razeta "[lepBoe ceHTsIOps"

7. hvsh.ru- xxypHan « XumMus B IIKOJIE»

8. www.hij.ru/ -« XuMus U KU3HBY

9. chemistry-chemists.com/index.html- amekTpoHHBII )XypHAT «XUMUKH U
XUMUS
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

PACKPBIBAKOTCA

yepe3

AUCHUIIIIMHAPHBIC

pe3ybTaThl,

HAIIpaBJICHHBIC HA

dbopmupoBaHrue OOMMX M MPO(PECCHOHANBHBIX KOMIIETEHLIUH MO paszjienaM Hu

TEeMaM COJIep)KaHusl y4eOHOTO MaTepHaia.

Oo6mme/nmpodec-
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pazngen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pasnen 1. OcHOBBI cTpoeHus
BEILECTBA.

OK 01

Tema 1.1. Crtpoenue aToMOB
XUMHYECKHX  JJIEMEHTOB |

nmpupoaa XHUMHYCSCKOH CBSI3U

1. Tect «Ctpoenue aTOMOB
XUMHYECKMX D3JIEMEHTOB W TIPUPOJa

XHUHYECKOU CBIZH.

2. 3amauyn Ha COCTABIICHUE XUMUYECKUX

hopuy
(oKCHaOB,

JIBYXaTOMHBIX  COCIWHEHUH

CynbpuAOB, THUAPUIOB U

T.IL.).

3. 3amaHusg Ha  HMCIOJIL30BAaHUC
XMMHYECKOM CHMBOJMKA W Ha3BaHHH
COCIMHEHU N o HOMEHKJIAType
MEKTYHApOIHOTO cor03a
TEOPETUYECKON U MPUKIIATHON XUMHUH U

Ha3BaHUU s

(opmyn
JIBYXaTOMHBIX COEAMHEHUN (OKCHIIOB,
CyIb(pUIOB, THAPUIOB U T.I.) U JAPYTHX
HCOpI‘aHI/I‘-IeCKI/IX COCIII/IHeHI/Iﬁ

TPUBHAJIBHBIX

COCTaBJICHUA XUMHNYCCKHX

OTACIBHBIX KIIaCCOB

OK 01
OK 02

1.2.
3aKOH H

Tema [Tepnoanueckuit

JLUL

TabauIa
Meuneneena

1. Tect «Merammueckie /

HEMETAUITMYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HMX DBJIEKTPOHHBIM
CTPOCHHEM u MOJI0KEHUEM B
HepHOI[I/I‘{eCKOfI CUCTEMEC XHUMHNUYCCKUX

anemeHTOB .M. MeHnaeneeBay.

2. HpaKTI/I‘ICCKI/IC 3aJaHusA Ha
YCTaHOBJICHHUC CBA3U MCIKAY CTPOCHHEM
aTOMOB

XUMHUYCCKHUX OJJICMCHTOB H
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MEePUOIUYECKUM H3MEHEHHE U CBOWCTB
XUMHYECKHUX 3JIEMEHTOB Hu AX
COCIMHEHUHA B COOTBETCTBUU  C
nonoxxkenueM Ileprnonnueckon cucreme.

3. [IpakTKO-OpHEHTUPOBAHHbIE
TEOPETHUYECKUE 3a1aHUs Ha
XapaKkTePU3aAIHIO XUMHYECKHUX
AJIEMEHTOB: «Metanmuyeckue /
HEMETaJNIMICCKHE CBOICTBA,
ANEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJEMEHTOB B
COOTBETCTBUE C HMX DBJIEKTPOHHBIM
CTPOCHHEM u MOJIOKEHUEM B
MEPUOIUYECKON CHCTEME XUMHUYECKUX
snemeHToB JI.1. Menaeneera»

Pasznen 2. Xwumnueckue | Kontponsnas  pabora  «CtpoeHue

peakumuu BEIIECTBA U XMMHUECKHUE PEAKIUN)
OK 01 Tema 2.1. Tunbl xumudeckux | 1. 3agaun Ha COCTaBJICHHE ypaBHEHUH
OK 04 peaxkuuii peaKuum:
— COCTMHECHMUS, 3aMeNIeHHUS,

pasnokeHusi, 0OOMeHa;

— OKHCJINTEIBHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C
MCTIOJIb30BAaHUEM METO]I1a AIIEKTPOHHOTO
OanaHca.

2. 3amaun Ha pacueT MaccChl BEIIECTBA
win o0bEéMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WU
00BEMY OJHOrO M3 YYacTBYIOIIMX B
pCaknun BCIICCTB, paC‘-IéTBI MacCChbI
(0O6béma, KOJIMYeCTBAa  BEIIECTBA)
NPOJYKTOB pPEaKIWH, €CIH OTHO U3
BEIIIECTB UMEET NMPUMECH

OK 01 Tema 2.2. Dnexkrponutuyeckas | 1. 3amanus Ha COCTaBJIEHUE
OK 04 Jucconyanus U HMOHHBIM | MOJIEKYJIIDHBIX M HMOHHBIX PEAKLUN C
oOMeH y4acTUEM KHUCJIOT, OCHOBAaHUM U COJEH,

YCTAaHOBJICHUC U3MCHCHUA KUCIIOTHOCTHU
cpebl

2. JlaGopatopnass pabota "Tunsl
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XUMUYECKHUX peakuui”

Pasznen 3. Crpoenne wu

CBOMCTBA HEOPraHUYeCKHUX

BeIeCTB

Kontponbnas  pabora  «CBolicTBa

HCOPTaHNYCCKUX BEIICCTB»

OK 01

Tema 3.1. Knaccuduxkarus,
HOMEHKJIaTypa M  CTPOCHHE
HEOPTraHUYECKUX BEIECTB

1. Tect «Homenknarypa u
Ha3BaHUE HEOPraHUYECKUX BEILECTB
UCXON U3 HMX XHMHUYECKOH (HOpMYJIbI

U cOoCTaBJIEHHUE XUMHUYECKOU

bopMyIbI
BEIIECTBA [0 MEXAYHApOJHOU WM

ucxonasa nus3 Ha3BaHUA

TPUBHAIBHON HOMEHKJIAType».

2. 3agauMn Ha pacyeT MacCOBOM
0y (Macchl) XUMUYECKOTO 3JIeMEHTa
(coeauHeHus ) B MOJIEKyJI€ (CMECH).

3. [IpakTnueckue  3agaHus IO
KjJaccu(uKalnuy, HOMEHKIAType u
XUMUYECKUM dopmynam
HEOPraHMYECKUX BEILIECTB pa3IUYHbIX
KJIACCOB.

4, HpaKTI/I‘-IeCKI/IC 3aJaHus Ha
OIIpCACIICHUC XUMHYECKON aKTUBHOCTHU
BCIICCTB B 3aBUCHUMOCTH BHUaa
XHUMHYECKOM CBsA3H n THIIA

KPUCTAJUIMYECKON pELIeTKU

OK 01
OK 02

Tema 3.2.
XUMHUYCCKHUEC

dusuko-
CBOWCTBA
HEOPraHUYECKUX BEIIECTB

1. Tect «OcobeHHOCTH
XUMHUYCCKHUX CBOﬁCTB OKCHIOB, KI/ICJ'IOT,
OCHOBaHHUH, aM()OTEPHBIX THAPOKCHIIOB

U couei»

2. Saganus Ha COCTaBIICHIE
YPaBHEHUN XHMHUYECKUX PEaKIuh C
CII0’KHBIX

y4acTuem IMPOCTBIX n

HEOPraHMYECKUX BELIECTB: OKCHUIOB
METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX
DJIEMEHTOB; HEOPraHWYECKUX KHCIIOT,
OCHOBaHUM u aM(pOTEPHBIX
TUIPOKCUIOB, HEOPraHWUYECKUX COJIEH,
XapaKTepU3yIOUIMX UX CBOMCTBA H

CIOCOOBI OJTYUYEHUS.

3. ITpakTHKO-OpHEHTHPOBAHHBIE
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TCOPCTUUCCKHUC 3a/laHUs Ha CBOMCTBA U
MOJIYYCHHNEC HCOPraHNYCCKNX BCIICCTB

OK 01
OK 02
OK 04

Tema 3.3. Wnentudukamms
HEOPTaHMYECKUX BEIIECTB

1. [IpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHUsl TI0 COCTaBJICHUIO XUMHUYECKUX
peakuuii ¢ y4yacTHEM HEOPraHMYECKHUX
BEILLIECTB, HCMOJb3YEUbIX Il  HUX

UACHTU(DHUKAITIH.

2.JIaGoparopHas
“Unentudukanus
BELIECTB”

pabora:
HEOPraHMYECKUX

Paznen 4.
cBOMCTBA
BelleCcTB

Crtpoenue wu
OpPraHu4YecKux

Konrponsnas pabora «CtpoeHue u
CBOICTBa OPraHUYECKUX BELIECTBY

OK 01

Tema 4.1.
CTpOCHUE |

Knaccudukanms,
HOMEHKJIaTypa
OpraHUYECKHUX BEIIECTB

1. Samanus Ha COCTaBJICHHUE
Ha3BAHUN OPraHUYECKUX COCIMHEHUN
[0 TPUBHAIBHOM WM MEXyHapOJIHOMN

CHUCTEMAaTHYECKOH HOMCHKIJIATYypE.

2. Samanus Ha COCTaBJICHHUE

IIOJIHBIX Y COKPALIEHHBIX CTPYKTYPHBIX
hopmyn
OTJEIBHBIX KJIACCOB.

OpTraHU4YCCKUX BCIICCTB

3. 3anaun Ha ornpezeneHue
npocreinield (GopMyIel OpraHMYECKOU
MOJIEKYJIbI, HCXOIs U3 3JIEMEHTHOIO

cocrana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OpPTraHUYECKUX COCTMHCHHM

CBoiicTBa

1. 3angaHus Ha COCTaBJICHHE
YPaBHEHUN XHMHUYECKUX PEaKIui ¢
y4acTHEM OPraHMYeCKUX BELIECTB Ha

OCHOBAaHHHU UX COCTaBa U CTPOCHUA.

2. 3amaHus Ha COCTaBJICHHUE
YpPaBHEHUH  XUMHUYECKUX  PEAKIIHM,
WJUTIOCTPUPYIOIIHNX XAMHYECKHE
CBOMCTBA C Y4YE€TOM MEXaHU3MOB
NpPOTEKaHUsi  JAHHBIX  peakuud U
FEHETUYECKOM CBSI3M  OPraHUYECKUX

BCIICCTB Pa3HbIX KJIACCOB.

3. PacuetHoe 3aJjaun o
YpaBHEHHMSIM peakluili ¢ ydacTHeM

OpTraHU4YCCKUX BCIICCTB.
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4. JlaGopaTopHas paborta
“IIpeBparieHus OPraHUYECKUX BEIIECTB
MIpU HATPEBAHUK

OK 01 Tema 4.3. Wpentuduxanus | 1.IIpakTuko-opHeHTUPOBaHHbIE
OK 02 OPraHUYEeCKHX BEUIECTB, WX | 3aJIaHUS 10 COCTABJICHHID XUMHUYECKUX
OK 04 3HQYCHUE U IIPUMEHEHHE B | PEAKUMH C Y4YaCTUEM OpPraHUYECKUX
OBITOBOM U | BEUIECTB, B T.4. UCHOJIb3YEMBIX ISl UX
IIPOU3BOACTBEHHOMN uAeHTU(DUKAIIH B ObITY "
JEATEIIBHOCTH YEJIOBEKA IIPOMBIIIJICHHOCTH.
2.JIaGopaTopHas paborta:
“Unentuduxamnms OpPraHUYECKUX
COEJIMHEHUI OTAENbHBIX KJIaccoB”
Pasnen S. Kunernyeckue u
TePMOAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTeKAHUSA XHMHYECKHX
peaxuui
OK 01 Ckopoctb xumuyeckux | [IpakTuko-OpueHTUpPOBaHHBIC
OK 02 peaKuuii. XUMUYECKOE | TECOPETUUECKUE 3aJaHus Ha aHAIN3
paBHOBeCHE (GakTOpoB, BIUAIOIIUMX Ha H3MEHEHHE
CKOPOCTH  XUMHYECKOW  PEAKIUH.
[TpakTHKO- OPUEHTUPOBAHHBIE 3aJAHUS
Ha  npuMeHeHue  npuHouma  Jle-
[atense TUISL HaXO0XIECHUS
HaIpaBJICHUS CMEIIECHUS DPABHOBECHS
XUMHYECKOW  peakuMy W aHaJIW3
(akToOpoB, BIUAIOLMX Ha CMEIIEHHE
XUMHUYECKOI0 PaBHOBECHS
Pa3znen 6. PacTtBopnl
OK 01 Tema  6.1. Ilomarue o | 1. 3ajaun  Ha  [PUTOTOBJIEHHE
OK 02 pacTBopax pacTBOpPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHOe 3aJaHUS Ha JUCIEpPCHBIE
CHCTEMBI, HCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHON JIeSATENBHOCTH
4eJI0oBEKa
OK 01 Tema  6.2. HWccnenosanue | JlabopartopHas paborta
OK 04 CBOMCTB PacTBOPOB “IIpuroroBieHue pacTBOPOB”

Pazgen 7. Xumusi B ObITY M
NMPOU3BOJACTBEHHOM
AeATeJLHOCTH YeI0BeKa

3amura Kenca

30



OK 01
OK 02
OK 04
OK 07

Xumus B ObITY
IIPOU3BOACTBEHHOMN
NeSATEIbHOCTH YETI0BEKa

n

Keiic (c y4eToOM Oymymieit
npodecCuoHaIbHON NeSTETLHOCTH)
Bo3MoOXHBIE TEMBI KEHCOB:

1. Bynymue matepuainsl 715 aBua-,
MAaIlIMHO- U PUOOPOCTPOCHHUS.

2. Hosrie MaTepualIbl IS
COJIHEUHBIX OaTapeil.
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, 1aTa BHCCCHUSA, Ne CTPpaHMUbI ¢ UBMCHECHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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