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1. IACIIOPT IPOT'PAMMBI YUEBHOM JIUCIUTIJIUHBI Xumus



1.1. OOuacTh NpUMEHEHUs] MPOTPAMMbI

PaGouas mporpamma yueOHOUW TUCHIUTIIUHBI SBISIETCS YaCThIO MPOTPAMMBI
MOJATOTOBKU CHENUAIMCTOB cpeaHero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO no
cenaibHoCcT 21.02.15 OTKpBITBIE TOPHBIE PadOTHI, BXOJIIEH B COCTaB
ykpynHeHHod rpynnel  21.00.00 IlpuxkjgagHasi reoJiorusi, TOPHOE eJI0,
Hed)TerazoBoe /eJ10 U reo/ie3usl.

PaGouas mporpamma paspaborana B coorBerctBuu ¢ ®I'OC COO Ha
ocHoBannn @PI'OC CIIO no cnemmansHocTH 21.02.15 OTKpBITHIE TOpPHBbIE
PadoThI U C y4ETOM MIPUMEPHOM MTpOrpaMmMbl 00111€00pa30BaTEIBHON JUCIUILIUHBI
Xumus.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPo(ecCHOHAIBHOM MPOrPaMMbl
CI10

YdeOHast TUCHUTUITHHA «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 npodeccuonanpHoi HampapieHHocTH PI'OC CIIO mo
cneunanbHOCTH 21.02.15 OTKpBITHIE TOPHBIE Pa0OTHI.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun 0omux (OK) koMreTeHmii:

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: OCHOBOIOJIATAIOIINE TOHATUSA (XUMUYECKUI
penIeHus 3a/1a4 | MacTepCTBa, TPYI0JII00UE; DJIEMEHT, aToOM, 3JIEKTPOHHAs 00oJioYka atoma, s-, p-, d-
npodeccrnoHaIbHON - TOTOBHOCTh K aKTUBHOM JIESITSIBHOCTH | DJIEKTPOHHBIE ~ OpOWTAJIM  aTOMOB, HWOH, MOJICKYJa,
JIEATEIBHOCTH TEXHOJIOTHYECKOMH u COIMAJIBHOM HAIPaBJICHHOCTH, | BaJICHTHOCTD, JIEKTPOOTPHIIATEITHHOCTD, CTENEHb
MIPUMEHHUTEITHHO K | CITOCOOHOCTh MHUITUUPOBATH, INITAHUPOBATH U OKHUCJICHHS, XUMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
pa3IUYHBIM CaMOCTOSITEIIBHO BBITIOJIHATH TaKy0 JACSATEIBHOCTD; MOJISIDHBIA 00BEM, yTJIEPOJHBIN CKeNeT, PyHKIHOHATbHAs
KOHTEKCTaM. - UWHTEpeC K pasIuyHeiM chepaMm mpodeccCHOHANBbHON | TPYyINa, paguKaja, W30MEpHs, W30MEpbl, TOMOJOTHYECCKUN
JIeATEIIbHOCTH, psn, TOMOJIOTH, YTIEBOIOPO/IBI, KHCIIOPO/I- u
OBiageHue YHHUBEPCAJIBHBIMU Y4eOHBIMU A30TCOJEPIKAIINE COSAUHEHHS, OWOIIOTUYECKH AKTHUBHBIE

NMO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

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

- YCTaHABJIMBATh CYIIECTBCHHBIM TPU3HAK WU OCHOBAHHUSI

IUIA CpaBHEHHUS, KJIacCU(PUKAIIUU 1 0000IICHNUS;

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

KPUTEPUU UX TOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B

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

HEJJICKTPOJINTHI, SJICKTPOJIUTHYICCKAL

aucconuanus, OKHCIIMTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH

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




paccMaTpUBaeMBbIX SBIICHUSX;
- BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHBATH
COOTBETCTBHE  PE3YyJIbTAaTOB  IIEJAX, OIEHUBATh PHUCKH
MOCJICJICTBHI JIEATEITLHOCTH;

- pa3BUBaTh KpEAaTHUBHOE 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 3ajavy, BBIJIIBUTATh THIIOTE3Y €€ PEIICHHUS,
HaxOJIUTh  apryMEHThl  JJIs  JOKa3aTelbCTBA  CBOUX
YTBEPKACHHIA, 3a]JTaBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

- aQHAJIM3HWPOBATh TNOJMYYEHHBIE B XOJE pEIICHUS 3aJaud
pe3yNbTaThl, KPUTUYECKH OIICHWBATh 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 HCIIOJIb30BaHHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

BeuiectB A.M. bBytnepoBa, TeopHs 3JIEKTPOIUTHYECKOM
auccoumanuu, nepuonuueckuid 3akoH .M. Menpneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (PAaKTOIOTHUECKHUE CBEICHUS
O CBOHCTBaX, COCTaBe, IOJIYYEHUH U Oe30MacCHOM
UCII0JIb30BaHUU BaXHEHIINX HEOPraHUYEeCKUX u
OpraHMYECKUX BEIIECTB B OBITY UM  IPaKTHUYECKOH
JIESITEIIbBHOCTH YEJIOBEKa,

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

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

- YMEThb MHCHOJb30BaTh HAUMEHOBAHMS XMMHUYECKHUX
COEJIMHEHUN MEXIYHApOJHOIO COK3a TEOPETUYECKOU U
MPUKJIATHON XMMUU U TPUBHAJIbHBIE Ha3BaHUS BayKHEHIINX
BeUIeCTB  (dTWJIEH, aleTWIeH, T[JHIepuH, (eHo,
dbopManbaeru, yKCycHasi KHCIOTa, TJIHIMH, YTapHBIA Tas,
YIJIEKUCHBIA Ta3, aMMHUaK, ramieHas W3BeCTb, HeTralieHas
U3BECTh, MMUTHEBAsI COJA U JIPYTHX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX W OpPraHMYECKHUX BEILECTB, YpPaBHEHUS
XUMHYECKMX  peakuui,  OOBACHATh  HUX  CMBICI;
MOATBEPKIATh  XapaKTEPHbIE  XUMUYECKHE  CBOMCTBA




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 BAXKHEWILHME CBOKWCTBA;
ONpeNeNsATh BUJBI XUMHUYECKHX CBsi3ed (KOBaJeHTHas,
WOHHas, METAJINYECKas, BOJIOPO/IHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCHU(PHUIIMPOBATH
XHMHYECKHE PEAKIINH;

- chopMupOBaTh  TPEACTABICHUSA: O  XUMHYECKOM
COCTAaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUpa, POJIU
XMMHH B TIO3HAHUS SBICHUN TPUPOJBI, B (POPMHUPOBAHUU
MBIIUICHUST U KyJbTYpbl JIMYHOCTH, €€ (PyHKIIMOHAIBLHOM
IPaMOTHOCTH, HEOOXOIUMOMN JJIsi PEmIeHUS MPaKTHUECKUX
3aJa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM CPEJIE;

- YMETh TPOBOJUTH PACUETHI 0 XUMHYECKUM (opMyJiaM U
YPaBHEHUSAM XHMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM
bu3NYECKUX BEIWYMH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE
YCJIOBHs) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS I NIPUHSITUS PELICHUN B
KOHKPETHBIX JKU3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEILIECTBAMH 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(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 MIPOEKTHYO 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, aHaJIu3, CHUCTEMATU3alHIo n

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 U3YUYEHHUE €ro 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 000pyAOBaHUEM; MIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluch ypaBHEHUU
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, IKCIIEPUMEHT, MOJIETITUPOBAHUE);
- YMETh MPOBOAMTH PACUETHI IO XUMHUECKUM (HOpMYJIaM U
YpaBHEHUSAM XUMUYECKUX PEAKIUHA C MCIOJIb30BaHUEM
(Gu3NYECKUX BEJIIMYMH, XapaKTEpU3YIOLUIMX BELIECTBA C

KOJTMYECTBEHHON CTOPOHBI: MacChl, 00beMa (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 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 1eATEIbHOCTD:

- IOHUMaTh U HUCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ MHAMBUYaIbHOH paboThl;

- IPUHUMATD LENH COBMECTHON JI€ATENBHOCTH,
OpraHU30BbIBATL U KOOPAWHUPOBATb JEUCTBUSA 10 €€
JOCTUKEHHUS: COCTABJIATHIIJIAH JI€UCTBUH, pacCIpeaciaTh
pOJIM C y4ETOM MHEHHUI yYaCTHUKOB 0OCY>XJaTh PE3yJIbTaThl
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, KQUECTBEHHBIE PEAKI[MU Ha aJbJAETHU[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]1a4H 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 CIOCOOHOCTh NOHUMATh MUP C MO3ULUHU 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 3HAaHMUS LeJeld YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBa; aKTUBHOE HENPUATHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYKAIOILIEH CpeE;

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

- paclIMpeHUe OMbITa ACATENBHOCTH SKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- chopmMupoBaTth XUMUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHPA, POIU

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

11



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

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM 4MHCIIE€ Ha MPaKTUYECKHE,
n1abopaTopHbIe 3aHATUS U KOHTPOJIbHBIE pa0oThl_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.:
TEOpEeTUYECKOE 00yUEeHHE 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 CNIOCOOCTBYET
HAJMYMH) 3JIEMEHT NPOrPaMMBblI
1 2 3 4 5
OcHoBHOE coepxaHue
Cemectp Ne 1 34
Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBa 6
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. XHUMHYECKUN OJJIEeMEHT. ODJEKTpOHHas KOH(HTyparus

atoMa. Krnaccudukanus XUMHYECKHX OJJIEMEHTOB (s-, p-, d-
aeMeHThI). BaneHTHbIe 351eKTpOHBI. BalleHTHOCTh. DIeKTpOHHAS
MPUPOJAa XUMHUYECKOW CBSI3U. DNEKTPOOTPULATENBHOCTh. Bubl
XUMUYECKOM CBsI3M (KOBAJICHTHAsl, HMOHHAsA, MeTauIMuecKas,
BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHUs OK 01
2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuii  Ha 2 ’
UCIIOJIb30BAHUE  XUMUYECKOW  CHMBOJMKM M Ha3BaHWM
COCAMHEHHI 1O HOMEHKJIAType MEXIYHApOJHOIO  CO3a
TEOPETUYECKON U NMPUKIAAHOW XUMHUHU U TPUBUAJIBHBIX HAa3BaHUU
JUISL  COCTAaBJICHHUA  XUMHYECKMX  (GOpMy]l  JIBYXaTOMHBIX
COCUHEHMH (OKCUAOB, CYIb(UIOB, THAPUIOB U T.II.) H JPYTHX
HEOPraHWYECKUX COEMHEHUHN OTIAEIbHBIX KIIACCOB.
[IpakTuueckue 3amaHus HAa YCTAHOBJEHUE CBSI3U  MEXKIY
CTPOEHHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB U

MEePUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX IJIEMEHTOB U
WX COCJIMHEHUI B COOTBETCTBUHU C TOJI0keHUEM [lepruoanyeckoit

13




CHCTCMBI.

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

CojeprkaHue yueOHOro MaTepuasa

IIpakTuyeckoe 3anaTue Ne2. Ilepmoauueckas cucrema
xumuyeckux 3eMeHToB [[. 1. MenneneeBa. DU3N4ECKUN CMBICI
[lepuoanueckoro 3akona /.M. MenzeneeBa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKECHUEM
XUMUYECKOro  ayeMmeHra B llepuogudeckonm — cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadeHue [leprnoamdeckoro
3akona .M. Meunneneesa. Ilpornossr JI.M. Menneneesa.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. PemieHne mpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTEPU3aLHUIO
XUMHUYECKHX 3JIeMEeHTOB «MeTamnueckue / HeMeTalJInuecKue
CBOMCTBA, JJIEKTPOOTPULIATEIIBHOCTE XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUHU C HMX JJIEKTPOHHBIM CTPOEHUEM U IOJIO)KECHUEM B
MIEPUOJUYECKON  CUCTEME  XUMHUYECKHX dyeMeHroB [I.H.
MenneneeBa»

OK 01
OK 02

Pa3nen 2. XuMnueckue peakunu

10

Tema 2.1. Tunosl XUMHYECKUX
peakuuii

CopepxaHnue yueOHOTO MaTepralia

Kunaccudpukanusi 1 TMIIBI XUMMYECKHUX PeaKkUMidl ¢ ydyacTueM
Heopranm4yeckux BemecTB. COoCTaBlIeHUE ypaBHEHUH peakIuid
COCITUHECHMS, PA3JIOKCHHS, 3aMEIICHHsI, OOMEHa, B T.4. PEaKIuit
TOPEHHsI, OKUCIICHHSI- BOCCTAHOBJICHHSI.

VYpaBHEHHS] OKHWCICHUS-BOCCTAHOBJICHUS. CTENEeHb OKUCICHUSI.
Oxkucnurens U BoccTaHOBUTENb. COCTaBIE€HHWE U ypaBHUBAHHE
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuit METOJ0M
ANEKTpOHHOTO  OamaHca. OKHUCIUTENHbHO-BOCCTAHOBHUTEIbHBIC
peakuu B TPUPOJE, TNPOU3BOJACTBEHHBIX TMpoIEeccax U
JKU3HEIESITEIbHOCTH OpPTraHU3MOB

OK 01

14




IpakTnyeckoe 3ansitue Ne3. KonumyecTBEHHbIE OTHOUIEHHUS B
XxUMUHU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI
M0 YpPaBHCHHUSAM XUMHUYECKUX peakuuid. Monb Kak eauHHIa
KOJIM4ecTBa BewiecTBa. MoisspHas Macca. 3aKOHbl COXPaHEHHS
Macchl W dHepruu. 3aKoH ABoraapo. MoispHbIii 00beM Ta3oB.
OtHocuTeNnbHas IUIOTHOCTh ra3oB. PacyeTsl MO ypaBHEHUAM
XUMUYECKUX PEAKIHil ¢ HCIOAb30BaHUEM MacChl, O0Bbema
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 DNeKTpOUTHYECKAs
JTUCCOLMAIUS M HOHHBIA 00MeH

Copnepkanne yueOHOro MaTepuasa

Teopus JIEKTPOJIUTHYECKOM JuccouMauu. HonsL.
DNIEeKTPONUTHI, HEINCKTPOJIUTHI. Peakuuu HWOHHOTO OOMEHa.
CocTtaBiieHre peakiuii HOHHOTO 0OOMEHa MyTeM COCTABJICHUS HX
IOJIHBIX M COKpAIlCHHBIX MOHHBIX YypaBHeHMU. KwuciaotHo-
OCHOBHBIE peaKlMK. 3aJaHusl HA COCTABJICHHE MOHHBIX PEaKIINil

JladopaTopnoe 3ansatue Nel. JlaGoparopHas paGora ““Twurmbl
XUMUYecKux peaknui”’. MccnenoBanue TurmoB (10 COCTaBy M
KOJIMYECTBY MCXOIHBIX U 00pa3yIoluXcsl BEIECTB) U MPU3HAKOB
XUMHUYECKUX peaknuid. [IpoBenenue peakiuii HOHHOTO OOMeEHa,
ompejiciecHue  Cpelbl  BOJHBIX  PacTBOPOB. 3ajJaHus  Ha
COCTaBJICHHE MOHHBIX peaKIui

KonTpoabnas padora Ne 1. CtpoeHue BenecTBa 1 XUMHUYECKUE
peakiuu

OK 01
OK 04

Pa3nen 3. CTpoeHue 1 CBOIiCTBA HEOPraHMYECKUX BeleCTB

16

Tema 3.1. Knaccuduxkarus,
HOMEHKJIaTypa u CTpOEHUE
HEOPraHMYECKUX BEIIECTB

Cogepxanue yueOHOTo MaTepualia

Ipeamer  Heopranmueckoir  xumuu. Kiaaccupukanus
HeOpraHm4veckux BemiecTB. [IpocThie W CIOXHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCHIIbI, THAPOKCHU/IBI,
KHUCTIOTBI, CONK). B3anMMOCBsSI3p HEOPraHWYECKHX BEIIECTB.
ArperatHple  cocTosiHUsL  BemiectBa. Kpucrammueckue U

OK 01
OK 02
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amMmopdHbIC  BemiecTBA. THWIMBI KPUCTAIMYECKUX  PEIIETOK
(aromHas, MOJIEKYJISIpHAas, HMOHHas, MeTaJTnYecKas).
3aBUCUMOCTh  (U3MYECKUX CBOMCTB BEIIECTBA OT THUNA
KPUCTAJUIMYECKOM  pEIIeTKH.  3aBUCUMOCTb  XMMHYECKOM
AKTUBHOCTH BEIECTB OT BHJA XUMHUYECKOW CBS3M W THIIA
KPUCTAIIMYECKON pemeTKu. [IpudyrHbpl MHOr00Opasusi BEIIECTB

10

IIpakTnyeckoe 3ansTue Ne 4. HomeHkiaTypa HEOpraHU4eCKUX
BELIECTB: HA3BaHME BEIECTBA MHCXOId M3 HUX XUMHUYECKOU
(GopMyJIbl WM COCTaBJICHHE XUMHUYECKOW (OPMYJIbI HCXONd U3
Ha3BaHUs BeumlectBa 1o MexayHapoaHoit (MIOITAK) wmm
TPUBHAIBLHON HOMEHKJIATYypE.

Pemenne  mpakTHYecKMX ~— 3aJaHMM MO  KJIACCH(HKAIMH,
HOMEHKJIAType U XUMHUYECKUM (opMyjaM HEOpPraHuYecKuX
BELIECTB PA3JIMYHBIX KJIACCOB (yrapHbIM ra3, YIJIEKHCIBIN ras,
aMMUaK, raiieHasi U3BecTb, HeralleHas U3BeCTh, MUThEBas CoJa U
JIpyTUX): Ha3blBaTh M COCTABIATH (POPMYJBI XHUMHYECKHX
BELIECTB, ONPEENISITh MPUHAICKHOCTD K KJ1accy.

HcTouHMKM XUMHYECKOW HH(popMau (CpeaCcTB MacCOBOH
uHpopMmanuu, cetb MuTepHeTt u apyrue). [lorck napopmaiuu no
Ha3BaHUM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyJiam

Tema 3.2. ®Dusuko- XUMHUYECKHUE
CBOMCTBA HEOPraHUYECKHUX BEILIECTB

Conepxanue yueOHOrO MaTepuaia

=]

11

Meranabl. OOmue ¢Qusndeckrne W XUMHUYECKHE CBOMCTBA
nerawioB. CrocoObl TONydeHUs. 3HAYCHHE METaUIOB |
HCMCTAJUIOB B IPUPOAC U KUBHCACATCILHOCTU YCIOBCKA U
opranu3moB. Kopposus MeramioB: BUABl KOPPO3UH, CIIOCOOBI
3aIIUTHl METAJVIOB OT KOPPO3UHU

12

Hemerannpl. OOume ¢usnueckue M XHMHYECKHE CBOMCTBa
HeMeTauioB. Tunnunele cBoiictBa HemetaioB [V— VII rpynm.
Knaccupukanuss M HOMEHKIAaTypa COEIMHEHUH HEMETaJlIOB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TPUPO/IE

OK 01
OK 02

16




13

XuMHYecKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCcKHX
BelecTB (OKCUIOB, THJIPOKCUAOB, KHUCIOT, COJEH H J1p.).
3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEAMHEHUH, BBICIIUX OKCUIOB U T'MIPOKCHIOB

14

IIpakTuyeckoe 3ansaTme Ne S. CocraBieHue ypaBHEHHH
XMMHMUYECKUX PEaKUUid C y4acTUEM IIPOCThIX M  CIIOKHBIX
HEOpPraHMYECKHUX BELIECTB: METAJJIOB M HEMETAJJIOB; OKCHOB
METAJUIOB,  HEMETAJUIOB M aM(OTEpPHBIX  DIIEMEHTOB;
HEOPraHMYECKUX  KUCJIOT, OCHOBaHMH U  aM(OTEpHBIX
TMJIPOKCUJIOB; HEOPraHUMYECKHX COJIEH, XapaKTEepHU3YIOIIUX HX
CBOMCTBA. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHuil Ha CBOMCTBA, COCTaB, IOJIy4EHHE H
0e30MacHOe  HCIIOJIb30BAHWE  BAaXXHEMIIMX  HEOPraHMYECKHX
BEIIECTB B ObITY M MPAKTUYECKOM JIeATEIIbHOCTH YEJIOBEKA

Tema 3.3. Nnentuduxanus
HEOPraHUYECKHUX BEILECTB

Coneprxanne yu4eOHOT0 MaTepuaa

N

15

JlabopaTtopnoe 3ansitue  Ne2.  JlaGoparopHas  pabota
«VnenTHduKaMsa HEOPraHUIECKUX BEIIECTBY.

Perienue skcriepuMeHTaNBHBIX 3a/1a4 [0 XUMUYECKHM CBOCTBaM
METAJUIOB W HEMETAJUIOB, IO PACIIO3HABAHHUIO W TIOJTYYCHHUS
COEMHEHUI METaJlJIOB U HEMETAJLIOB.

Nnentnduxainys HEOPraHWYECKUX BEIIECTB C HCIOIH30BAHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. KadecTBeHHbie peakumu Ha cyibdar-, KapOoHAT- U
XJIOPpUA-aHUOHBI, HA KATUOH AMMOHUS

16

KonTtpoubnas padora Ne 2. ColicTBa HEOPraHUYECKUX
BEIIECTB

Pa3nen 4. CTpoenne u CBOMCTBA OPraHUYeCKMX BellleCTB

24

Tema 4.1. Knaccuduxkanus, ctpoeHue
Y HOMEHKJIATypa

CogepxaHue yueOHOTO MaTepuasia

17

IlosiBJieHHMe M pa3BUTHE OPraHM4YeCKOW XMMHH KaK HAYKH.

OK 01

17




OpPraHN4Y€CKUX BCIICCTB

IIpeamer  opraHmuecko  XxumMuuM. MecTo UM 3HA4YCHHUE
OpraHUYeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KaK IOPANOK COCAMHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE

IIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUS OpraHu4EeCKUX
coequHenuit A.M. BytnepoBa. YrieponaHsblii

CKEJIET OpPraHUYEeCKOM MOJEKYJIBI. 3aBUCUMOCTh CBOWCTB
BEILECTB OT XMMUYECKOI0 CTPOEHUS MOJIEKY L.

W3omepust u uzomepsl. [loHsATHE O (QYHKIMOHAIBHOM TIpyIIIe.
Panukain. [IpuHmns! KJaccuukanuu OpPraHUYEeCKUX
COCIUHCHHM.

Me:xnyHapoiHas HOMEHKIATypa W IPHUHLMIBI HOMEHKJIATYpPbl
opranuueckux coenuHeHuil. Ilonstue 00 a3zoTcoaepkamux
COEIMHEHUX, OMOJIOTHYECKH aKTHBHBIX BellecTBaxX (yrieBojax,
KHUpax, Oenkax M [1p.), BBICOKOMOJEKYJSIPHBIX COEIMHEHUSX
(MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO)

Cemectp Ne 11

38

18

IIpakTyeckoe 3ansitue Ne 6. HomeHnknarypa opraHmdeckux
COEMHEHUN  OTIEIbHBIX KJIaCCOB (HachIIIEHHBIE,
HEHACBILICHHBIE M AapOMAaTUYECKUE YIJIEBOAOPOJBI, CIHPTHI,
(beHObI, aTbIeTH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U Jp.)

CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OpMyI
OPraHMYEeCKHX BEIIECTB OTACJIBbHBIX KIIACCOB, HCHOJB3Ysl HX
Ha3BaHUSA IO CHCTEMATHUYECKOM M TPUBHUAJIBLHOW HOMEHKJAType
(aTHIIEeH, alleTWIICH, TIIMIepUH, (GeHo, GopManbaeTul, YKCyCcHas
KACIOoTa,  ruuuH).  Pacdyersl  mpocreifmeit  (opmyIibl
OpraHNYeCcKON MOJIEKYJIbI, UCXOJsl M3 3JIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CpoiicTBa OpPraHMYECKUX
COCIMHEHUN

Copepxanue yueOHOTO MaTepuaia

10

19

®du3NKO-XMYMYECKHE CBOWCTBA OPraHMYECKHX COCIUHEHUI
OTJENBHBIX  KJIAacCOB  (OCOOEGHHOCTH  KJIACCU(PHKAIMKA U

18




HOMEHKJIATypbl BHYTPHU Kjacca; TOMOJOTHYECKHH psj U oO1as
dopmyna; wu3zomepus; (GUINYECKUE CBOWCTBA; XHUMUYECKUE
CBOMCTBA; CIIOCOOBI TOJTYYCHHUS):

— mpejedbHble YIJIeBOAOPOAbI (JKaHBI U IHKJIOATKAHBI).
FOpeHI/Ie ME€TaHa KaK OAWH U3 OCHOBHBIX HCTOYHHUKOB TCILJIa B
MPOMBIIUICHHOCTH U OBITY. CBoiicTBa  TPHUPOAHBIX
VIJIEBOJOPOJOB, HAXOXKJICHUE B TPUPOJE W TNPUMCHCHHE
QJIKAHOB;

20

— HemnpejeJbHble (QJIKEHbl, aJKWHbl W aJKaJUCHb]) M
apoMaTH4eCKHe YIJIeBOAOPOAbI. | 'opeHne aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUISl CBapKU U
PE3KH METAJNIOB

21

— KHCJI0pPoJcoepKaliue coeIMHeHUus1 (CIUPThl U (HEHOJIBI,
KapOOHOBBIE KHUCIOTHI U 3(PUPHI, ambAETUIABl U KETOHBI, JKUPBI,
yrieBoibl).  [IpakTudeckoe  mpUMEHEHWE  ATUJICHTIIUKOJISA,
TJIMLIEpUHA, (enomna. [Ipumenenue dbopMmanbaeruia,
aleTalb/IETU1a, YKCYCHOM KHCIOTh. Mblla Kak COJM BBICIINAX
KapOOHOBBIX KHCIIOT. MOOIIIME CBOKWCTBA MbLjIa

22

—_— asoTconep)Kaume COCIMHCHUSA (aMI/IHBI N aMHUHOKHUCIIOTHI,
O0enku). BricokoMoJIeKy/IsIpHbIE cOeIMHEeHHs (CUHTETHUYECKUE
u OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, MOJIUMeEp, CTPYKTYpPHOE
3BeHO. [lonuMepu3anus 3TuaeHa Kak OCHOBHOE HAIpPaBIIEHUE €0
HCIIOIL30BaHUA.

I'enetnueckass  CBSI3b  MEXIAY  KjlaccaMHd  OpPraHUYECKUX
COCTUHEHUN

23

IIpakTnyeckoe 3ansitme Ne 7. CBoiicTBa OpraHUYecKux
CcOeIMHEHUI OTHEIbHBIX KJIaCCOB (TpuBHanBbHAS 51
MEXIyHApOJAHAsT  HOMCHKJIATYpa, XHMHYECKHE  CBOWCTBA,
CHOCOOBI TOMy4YeHHs ): MpeaeibHble (alKaHbl U IUKIOATKAHBI),
HenpeJenbHble  (QJKCHBI, QJKWHBI W QJIKQIWCHBI) U

OK 01
OK 02
OK 04

19




apoMaTHUYECKHUE YTJIEBOJOPO/Ibl, CHUPTHI U (EHOJIBbI, KapOOHOBBIE
KACIOTBL ¥ 3(Upbl, alpAeTruabl M KETOHbI, AaMHUHBI U
aMUHOKHCIIOTbI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/laHus Ha
COCTaBJICHUE YPAaBHEHUN XUMHUYECKMX PpEAaKIUA C ydacTUEM
OpraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBA U CTPOCHHUSI

24

JlaGopatopnoe 3ansaTme Ne 3. JlaGopatopHas pabota
“IIpeBpareHusi OpraHUIECKUX BEUIECTB IIPU HArPEBaHUH'".
[Tomyuyenue sTHIIEHA M U3y4YEHHE €ro CBOMCTB. MojaenupoBaHue
MOJICKYJT ¥ XHMHYECKHX TIPEBpAlICHUH Ha TpuUMepe JTaHa,
STUJICHA, AlleTUJICHA U JIp.

Tema 4.3. WNnentudukanus
OpPraHMYECKUX BEILIECTB, UX 3HAUECHHE
U TpUMEHeHue B  ObITOBOH U
MIPOU3BOJCTBEHHOW  JI€ATEIbHOCTH
4esioBeKa

Coneprkanne yueOHOTro MaTepuasa

25

buoopranuveckue coeIMHEeHusl. [Ipumenenue u
Ouonoruueckass poyib  yriaeBoAoB. OKHCIIEHHE  YTJIEBOJOB
UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTu MPUMEHEHHUS
aMHHOKHUCIIOT. [lpeBpamieHns OENKOB MHUIIM B OpraHU3MeE.
buonoruueckue ¢pynkunu 6enkoB. buonornyeckue QyHKINH
*KupoB. Ponp opraHmdeckod XUMUU B PEIICHUH MpoOsieM
MUIIEBON O€301aCHOCTH

26

Posbp  opranmyeckoidi XMMHMM B pEIIEHUH  MpoOseM
HHEpPreTH4ecKkoil  0e30macHOCTH, B  Pa3BUTUU  MEAULUHBI,
CO3JJaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HMCTOYHHUKOB JHEPIHUH
(ampTepHATHBHBIE HCTOYHUKH 3HEPrun). ONacHOCTh BO3AEHCTBHS
Ha JKMBBIE OpPraHWU3Mbl OPraHUYECKHUX BEIIECTB OTACIIBHBIX
KJ1accoB (YIJIEBOJIOPOJIbl, CIUPTHI, (HEHOJIBI, XJIOPOPraHUYECKHE
MIPOU3BOJHBIE, AIBJETU/IBI U JP.), CMBICI MOKa3aTels MpeneabHO
JIOIYCTUMOW KOHILIEHTpaluu

27

JladopaTtopnoe 3ausitue Ne 4. JlaGoparopHas pabora:
“UneHTrdUKaIMS  OPraHUYCCKHX  COCAMHEHWH  OTHEIBHBIX
kinaccoB”  VneHTuduKamumsi  OPraHWYECKHX  COCTUHEHHHU

OK 01
OK 02
OK 04
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OT/ACIBHBIX KJAacCcOB (HAa TMpUMEpe aibIeTHJIOB, Kpaxmana,
YKCYCHOM KHCJIOTBHI, O€IKOB M T..) C HCHOJb30BAaHUEM UX
(UBUKO-XUMHYECKUX CBOMCTB M XapaKTEPHBIX KauyeCTBEHHBIX
peakuuii. Jlenatypamusi Oenka mpu HarpeBaHuH. L[BeTHBIE
peaknuu OenkoB. BO3HMKHOBEHHME aHATMTHYECKOTO CHUTHAIA C
TOYKM 3pEHUS XUMHUYECKUX TMPOIECCOB TMpPU NPOTEKaAaHUHU
KaueCTBEHHOM pEakluH, TO3BOJISIONMEH HACHTH(PUIIUPOBATH
Mpe/JI0KEHHBIE OPraHUYECKHE BEIIECTBA

28

Kountposannas padora Ne 3. CTpykTypa U CBOMCTBa
OpraHUYEeCKHUX BEILECTB

Paszpnen 5. Kuneruyeckue 1 TepMOJMHAMHUYECKHE

3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKHUX peakunﬁ

CKOpOCTB XHUMHUYCCKUX pCaKLII/Iﬁ

CojepkaHue yueOHOro MaTepuasa

XUMHUYECKOE pABHOBECHE 29

CkopocTh peakuuu, ee 3aBHCHMOCTb OT Pa3/IMYHBIX
(paxkTOpoOB: NPUPOIBI pEArMpyrOLIMX BEIIECTB, KOHLEHTPALUH
pearupymoIrx BelecTB, TEMIEPATYPhl U IJIOMATU PEAKIIMOHHON
noBepxHOCTH. TermoBbie 3 (HEeKTb XUMUYECKHX peakiuil. IK30-
1 SHAOTEPMUYECKHE, PEAKLIUH.

OOpatumMocTh  peaknuii. XWUMHYECKOE pPaBHOBECHE H  €ro
CMEIICHHE MO/ IeUCTBUEM Pa3INUHbIX (PAKTOPOB (KOHIIEHTPALIUS
peareHToOB WJIM TNPOAYKTOB PEAKIUH, JaBJIECHUE, TeMIIepaTypa)
JUISL CO3/1aHMSI ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
npoueccoB. [Ipuanun Jle [larense

30

IIpakTnyeckoe 3ansitme Ne 8. PemeHune  npakTHKO-
OPHUCHTHUPOBAHHBIX SaI[aHI/H\/JI Ha aHaJInu3 (b&KTOpOB, BIIMAIOIINX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOM peakiuH, B T.4. C MO3MLUHN
AKOJIOTMYECKU LEI€CO00Pa3HOro MOBEACHUS B OBITY M TPYJIOBOU
NESATEIbHOCTH B IENIAX COXPAHEHUs CBOETO 3/I0pOBbS U
OKPYXaroIIEH TPUPOIHON CPEIBI.

PerieHue npakTHKO-OPMEHTUPOBAHHbIX 33JaHUN HAa NPUMEHEHHE

OK 01
OK 02
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npunnuna Jle-lllarenbe g  HAXOXIAEHUS  HAIpPaBJICHUS
CMEILCHUSI pPABHOBECUS XUMHUYECKOM peakuMd U  aHaIu3
(haKkTOpOB, BIMSIONIMX HA CMEIICHINE XUMUYECKOTO0 PABHOBECHSI

Pa3nen 6. PacTBopnl 4
Tewma 6.1. ITonstue o pactBopax Copepxanue yueOHOTro MaTepuaiia 2
31 PacTBOopenue kak (pu3NKO-XMMUYeCKUil npouecc. PacTBopsl. 2
CrniocoObI MpUroTOBIEHUS pacTBOPOB. PacTBOprMocTs. MaccoBast
JI0JI. PAaCTBOPEHHOTO BeriecTBa. CMBICH MOKazaTessl MpeAesbHO
JIOMTYCTUMOW KOHIICHTPALlUM M €r0 HCIIOJIb30BAaHUE B OLICHKE
AKOJIOTUYECKON OE30MacCHOCTH. OK 01
[TpaBmiia 3KOJOTUYECKH 1e1ecOo00pa3HOro MOBEACHUS B OBITY U OK 02
TPYJOBOM JIEATEIBHOCTH B IEJISAX COXPAHEHUS CBOETO 3/I0POBbS U OK 07
OKPYXaIIIEH MNPUPOJHON CpPEAbl, OMACHOCTh BO3JCUCTBUA HA
KUBBIE OpPTraHU3MBbI ONPEICICHHBIX BEIIECTB.
Pelienne mpakTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha
pacTBOpBI, HCIIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHOM
JIeATEILHOCTH YeJIOBEKa
Tema 6.2. HccnenoBaHune CBOWMCTB Cojneprkanue yueOHOro MaTepuasa 2
pacTBOpOB 32 JladopaTtopnoe 3ansatme Ne 5. JlaGoparopnas pabora 2 OK 01
«IIpuroroBrneHue pacTBOPOBY. OK 02
[IpurotoBneHne  pacTBOpoOB  3aJaHHOM  (MmaccoBoil, %) OK 04
KOHIEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMH BOIPOCAMHU) U
ompeieNIeHne Cpeibl BOAHBIX PACTBOPOB.
Pemenwrie 3a1a4 Ha MPUTOTOBIEHHE PACTBOPOB
IIpodeccuonabHO-OPHEHTHPOBAHHOE COJIEPKAHUE
(coneprkaHue MPUKJIATHOTO MOTYJIsI)
Pazgen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 6
Xumusi B ObITY U Cogepxanue yueOHOTro MaTepuasia 6 OK 01
MPOU3BOJACTBEHHOMN JNCSITEIbHOCTU 33 HoBeililune I0CTHKEHUS] XMMHYECKON HAYKM M XHMHYECKOM 2 OK 02
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YCI0BCKa

TexHojaornu. Poinp xumum B oOecriedueHus 3KOJOTMYECKOM,
DHEPreTHUeCKOM ¥  MUIIEBOM  O€30MacHOCTH,  Pa3BUTUU
MEIHUITHHEL.

34

IIpaBuia moucka M aHaJM3a XMMHYEeCKON MHpOpMauuu U3
Pa3jIMYHBIX HCTOYHHMKOB (HayuyHas U  y4eOHO-Hay4Has
JUTEpaTypa, cpeicTBa MaccoBoi MH(opmMaruu, cetb MHTepHeT).
IIpuMeHEeHHEe XUMHYECKMX BEIIECTB M TEXHOJIOTMH C Y4YETOM
Oyaymelt mnpodeccuoHaNbHOW  JEATeNbHOCTH  (BakHEHIIue
CTPOUTEJIbHBIE MaTEpPHANIbl, KOHCTPYKLUMOHHBIE MAaTEpHAJIbI,
KpacKH, CTEKJIO, KEepaMHKa, MaTepHallbl I JJIEKTPOHHMKH,
HaHOMaTepHallbl, TEKCTUIbHBIE BOJOKHA, MCTOYHHUKH SHEPIUH,
OpraHMYecKHe W MHUHEpaJbHble YJIOOpEeHUs, JIeKapCTBEHHbIE
BEIIECTBA, OBITOBASI XUMHUSI).

35

IIpakTnyeckoe 3ansatue Ne 9. [louck M aHamu3 KeHCOB O
NPUMEHEHUH XHUMHUYECKHX BEIIECTB M TEXHOJOTHH C Yy4YeToM
Oyny1ieit mpodeccHoHaANbHOMN 1eITeThHOCTH.

3amura: [Ipeacrapnenue pe3yabTaToOB pelIeHUs KeiicoB B opme
MUHU-/I0KJIa/1a C IPE3EHTAlNEN

OK 04
OK 07

JAudpepeHupoBaHHbIN 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 JUCLHUIIIIMHE,

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 KamneJNbHBIX peakiui, (GuibTpoBalibHasi Oymara, MPOMBIBAJIKH, CTEKJISIHHbBIC
npoOUpKHU, PE3UHOBBIE TMPOOKH, HAOOP PEAKTHBOB, CTEKJSHHBIC TMaJOUKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHbIC MWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU
nenutenbuble uauHApudeckue(50-100 mun), crynku ¢ mnectukom, (papdopoBbie
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
POOUPOK, CKIISTHKH IS XPAaHCHUSI 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 U3AAHUS:

O-1. T'abpuensan, O. C. Xumus: 10-i knacc: 6a30Bblil ypOBEHb : YUEOHUK /
O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uzja., crep. — MockBa
. IIpocemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcrT :
NIEeKTpOHHEIN //  Jlanb : »saexkTpoHHO-OMOMuMoTeunass cucrema. — URL:

https://e.lanbook.com/book/335039 (mara oOpamenus: 23.01.2024). — Pexum
JOCTYIIA: JUIsl aBTOPU3. MTOJIH30BATEIICH.

O-2. T'abpuensn, O. C. Xumus: 11-i kmacc: 6a30BbIil ypOBEHb : YUCOHHK /
O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uza., crep. — MockBa
: IIpoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texer :
ANEKTPOHHBIN //  JlaHb : dJeKTpOHHO-OMOIMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/335036 (mara oOpamenusi: 23.01.2024). — Pexum
JO0CTyTa: JIJIsl aBTOPH3. TOJIh30BATENCH.

4.2. JIonoJIHUTEIbHbIE HCTOYHUKM:

J-1. T'abpuensn, O.C. Xumusi: yueOHUK IS CTY/I. YUPEKICHUMA Cpe.
npod. oopazosanus / O.C. I'abpuensn, U.I'. Octpoymos. — 12-e uszn., crep. — M.
N3natenbckuil neHTp «Akagemus», 2014. — 336 c., [16] 1.

J-2. Xumus: npakTUKyM: yue0. mocooue s CTy. YUPESKICHUN CPel.
npod. obpazosanus / [O.C. 'abpuensn, U.I'. Octpoymos, C.A. Cnagkos, H.M.
Hopodeera]; mox pen. O.C. I'abpuensina. — 4-e uz., crep. — M.: U3patenbckuii
HEeHTp «Axamemus», 2015. —304 c.

JI-3. Bapcykos, 3.A. AHanutudeckasi Xumusi: Yue0. 1Jisi TEXHUKYMOB T10
cren. «IIp-Bo cTpout. neranei u xkeae300eTOHHBIX KOHCTPYKUU». — M.: Boicl.
kK., 1990. — 320 c.: ni.

JI-4. AHanuTH4decKas XuMHUs: y4eOHUK JIsl CTY . cpell. mpod. yueo.
3aBeneHuii / [FO.M. I'my6okos, B.A. I'onoBaueBa, FO.A. E¢umosa u nip.]; nox pe.
A.A. Nenko. — 2-e uzf., crep. — M.: M3narensckuii ueHTp «Axaaemusi», 2006. —
320 c.

J-5. 'ameeBa, O.C. COOpHUK 33714 U yIPAXKHEHUH 110 (PU3UUECKON U
KOJUIOMJTHOM XuMHUM: Yueb. mocodue sl TEXHUKYMOB. — 3-€ U3J., nepepad. 1 JI01.
— M.: Breiciiasg mkona, 1980. — 191 c., un.
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J-6. Xumus. OOpa3oBaTelbHbId CAUT sl IMIKOJIBHUKOB [DJIEKTPOHHBIM
pecypc]. — Pexxum nocrymna: www.url: http://hemi.wallst.ru/. — 19.01.2024.

J-7. Meroauueckast razeta "[lepBoe ceHTsIOps" [DneKTpOHHbINH pecypc]. —
Pexxum nocryma: www.url: https://I1sept.ru/. — 19.01.2024.

I-8. XKypnan «Xumus B MLIKoJIe» [DIEKTpOHHBIM pecypc]. — Pexum
noctyna: www.url: https://hvsh.ru/. — 19.01.2024.
H-9. Xumus u Ku3Hb [DIEKTpOHHBIA pecypc]. — Pexum npocryna:

www.url: https://www.hij.ru/. — 19.01.2024.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
JANCIUIIJINHBI
KoHTponb © oOIeHKa pe3yabTaTOB OCBOCHHUS Y4YEOHOW JIMCIMIUIMHBI
pacKpbIBalOTCSl  4epe3 JIUCHUIUIMHApHBIE pPe3yibTaThl, HAMpaBICHHbIE Ha
dbopmupoBanue oOmMUX U NPO(ECCHOHAIBHBIX KOMIIETCHIIMH MO pasiaenaMm u
TEMaM COJIepKaHusl yueOHOTr0 MaTepHaia.

Oomme/npodec- Paznea/Tema THun onleHOYHBIX MEePONPUATHIA
CHOHAJIbHbIE
KOMIIeTeHIIUH

Paznen 1. OcHOBBI CTpoeHUS
BEILECTBA.

OK 01 Tema 1.1. Crpoenue atomosB | 1. Tect «CtpoeHue aTOMOB
XUMHYECKMX  DJIEMEHTOB U | XMMMYECKMX DJJIEMEHTOB M IpUpoAa
IIPUPOJA XUMUYECKOH CBS3U XUUUYECKOH CBA3U.

2. 3a1aun Ha COCTABJIEHHE XUMHYECKHX
dbopuysl  JIBYXaTOMHBIX  COCJIMHEHHUI
(oxkcuaoB, cynabGUIOB, THUIPHAOB H
T.IL.).

3. 3amaHuss Ha  HCIIOJb30BaHHE
XUMHUYECKONM CHMBOJWKH W Ha3BaHWH
COeTUHEHMI 10 HOMEHKJIaType
MEKTyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIAJHON XUMHUH U
TPUBUATIBHBIX Ha3BaHWUM JUIS
COCTaBIICHUS XUMHUYECKUX  (HOpMyI
JIBYXaTOMHBIX COEAMHEHUN (OKCHUIIOB,
CyJb(UI0B, THAPUAOB U T.I1.) U JIPYTUX
HEOPraHUYECKUX COeTUHECHHI
OTJIEIBHBIX KJIACCOB
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OK 01
OK 02

Tema 1.2. Ilepuonnueckuit
3akoH W Tabmuma .U
Menneneena

1. Tect «MeTtannuyeckue /
HEMETaJNIMICCKHIE CBOICTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C HMX DJEKTPOHHBIM
CTPOCHHEM u IIOJIOKCHUEM B
MEPUOIUYECKON CHCTEME XMMHYECKUX
aneMmeHTOB .M. MenaeneeBay.

2. [IpakTnueckue  3agaHus  Ha
YCTAHOBJICHUE CBS3U MEXKIY CTPOCHUEM
aTOMOB XHMHYECKUX DJJIEMCHTOB M
MEePUOIUYECKUM H3MEHEHHE U CBOWCTB
XUMHYECKHUX 9JIEMEHTOB " uX
COCIMHECHUM B COOTBETCTBHHU  C
nosioxxenueM Ilepuonnueckoii cucreme.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a71aHUs Ha
XapaKTepU3aLHUI0 XUMHYECKUX
3JIEMEHTORB: «MeTannuueckue /
HEMETaJNINISCKHUE CBOIICTBA,
AIEKTPOOTPUIATENBHOCTh U CPOACTBO K
SJICKTPOHY XHMHYECKHUX DJJICMCHTOB B
COOTBETCTBME C HX DJIEKTPOHHBIM
CTPOEHUEM u MOJI0KEHUEM B
MEPUOJUYECKON CHUCTEME XHUMHYECKHX
snemeHTOB JI.1. Menaeneera»

Paznen 2. XuMHnuecKue
peakuuu

Konrponsaas  pabora  «Ctpoenue
BEIIECTBA M XMMUYCCKUE PEAKIHI»

OK 01
OK 04

Tema 2.1. Tumel XUMHUYECKUX
peakiuii

1. 3amaum Ha cocTaBlIeHHE YpPaBHEHMI
peaKIuii:

— COCMHEHUS, 3aMeIIeHus,
paznokeHusi, 0OMeHa;

— OKHCIIUTENIBHO-
BOCCTaHOBUTEIBHBIX peaxiui c
HCTIOJIb30BaHUEM METO]Ia AIEKTPOHHOTO
OaaHca.

2. 3ajauu Ha pacyeT MaccChl BEIIECTBA
wii o0béMa Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIH
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00BbEMY OJHOTO M3 YYacTBYIOUIMX B
pEeaKkIu BEMIECTB; pacu€Thl MacChl
(006béMma, KOJIMYECTBAa  BEIECTBA)
NPOIYKTOB DEAKIUH, €CIH OJHO U3

BCIICCTB UMECT IIPUMECHU

OK 01
OK 04

Tema 2.2. DnexkTponuruyeckas
auccouyanus M HOHHBIA

oOMeH

1. 3amanus Ha COCTaBJICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX PEAKIUN C
YYaCTHUEM KHCJIOT, OCHOBAaHUW U COJIEH,
YCTAaHOBJICHUE M3MEHEHUSI KUCIOTHOCTHU

cpebl

2. JlaGopatopHass pabota "Tunsl
XUMHUYECKUX peakuui”

Paznen 3.
CBOJCTBA
BelIeCTB

Crtpoenune wu
HEOPraHUYeCKHUX

pabora  «CBolicTBa

HCOPTaHNYCCKUX BCIICCTB»

KoHntpoibHas

OK 01

Tema 3.1. Kiaccudukamms,
HOMEHKJIATypa ¥  CTPOCHHE
HEOPraHMYECKUX BEIIECTB

1. Tect «HomeHnknatypa u
HEOPraHUYECKUX BEIIECTB
UCXON U3 MX XMMHUYECKOH (hOpMyJIbl
WIH COCTaBJICHUE XUMHUYECKON
bopmybl
BEIIECTBA 110 MEXAYHApOJHOU WU

Ha3BaHUC

nucxonasa u3 Ha3BaHUA

TPUBHAIBLHON HOMEHKJIIATYPE.

2. 3agauun Ha pacyeT MacCOBOM
0y (Macchl) XUMHUYECKOT'O 3JIEMEHTa
(coenuHEHUS) B MOJIEKYJE (CMECH).

3. [IpakTHueckue  3agaHusg 1O
knaccupukanuu, HOMEHKJIAType |
XAMUYECKUM dbopmynam
HEOPraHUYECKUX BELIECTB PA3TUUYHBIX
KJ1aCCOB.

4. [IpakTHueckue  3amaHusl  Ha
omnpeneNieHne XUMHUYECKON aKTHBHOCTH
BEIIECTB B
XHUMHYECKOM

3aBUCHMMOCTH BHUaa
CBA3HU n THUIIA
KpHCTﬂHHH‘ICCKOﬁ PCIICTKA

OK 01
OK 02

Tema 3.2.
XUMHUYCCKHUC

duzuko-
CBOWCTBA
HEOPraHUYECKUX BEIIECTB

1. Tecrt «OcobeHHoCcTH
XUMHUUYECKHX CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHMH, aM(pOTEPHBIX THIPOKCUIOB

U conei»
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2. SamaHus Ha
YPaBHEHUN XHMHUYECKMX PEaKIuh C
y4acTHEeM  TpPOCTBIX U
HEOPraHUYECKUX

COCTaBJICHUC

CJIO’KHBIX
BEIIECTB: OKCHJIOB
METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX
AIIEMEHTOB; HEOPTaHWYECKHX KHUCIIOT,
OCHOBaHUH 51 aM(OTEepHBIX
TUJIPOKCHUIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTepU3yIOMIUX WX CBOWCTBA U

CII0COOBI IMOJIy4YCHUA.

3. [TpakTHKO-OpHEHTHPOBAHHBIE
TEOpPETUYECKHE 3aJlaHKsI Ha CBOICTBA U
MOJYyYCHNE HEOPTaHMYECKHIX BEIECTB

OK 01
OK 02
OK 04

Tema 3.3.
HEOPTraHWYECKHUX BEIIECTB

Nnentuduxamnus

1. [IpakTUKO-OpUEHTUPOBAHHBIE
3aJ]JaHUsl TI0 COCTaBJICHUIO XUMHUYECKUX
peakiuil ¢ y4acTueM HEeOpraHu4ecKuX
BEILLIECTB, HUCMOJb3YEUbIX Il  UX
UACHTU(DUKAITIH.

2.JIaGoparopHas
“Unentudukanus
BEIIECTB”

pabora:
HEOPraHMYECKUX

Pazpen 4.
CBOJiCTBa
BeIeCTB

CrtpoeHue wu
OpPraHu4YecKux

Konrponsnas pabora «CrtpoeHue u
CBOICTBA OPraHUYECKUX BELIECTBY

OK 01

Tema 4.1.
CTPOCHHE |

Knaccudukanms,
HOMEHKJIaTypa
OpTraHUYECKHUX BEIIECTB

1. Saganus Ha COCTaBIICHIE
Ha3BAaHUN OPraHUYECKUX COCIMHEHUN
[0 TPUBHAIBHOM WM MEKyHapOIHOMN

CHUCTEMAaTHYECKOMH HOMCHKIJIATyp¢€.

2. Saganus Ha COCTaBIICHIE

MIOJIHBIX Y COKPAIIEHHBIX CTPYKTYPHBIX
bopmyn
OTJIENBbHBIX KJIACCOB.

OpTraHU4YCCKUX BCIICCTB

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

coctana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OpPTaHUYECKUX COCIMHEHUIA

CaoiicTBa

1. 3ananus Ha COCTaBJICHUE
YPAaBHEHUN XHMHUYECKUX pPEaKIUhd C

y4aCcTUCM OpTraHU4YCCKUX BCHICCTB Ha

29



OCHOBAHHMHU UX COCTaBa U CTPOCHUA.

2. 3anaHus Ha COCTaBJICHUE
YPAaBHEHUN  XUMHUYECKUX  PEaAKLHUM,
WUTIOCTPUPYIOLINX XUMHUYECKHE
CBOMCTBA C y4eTOM MEXaHU3MOB
IIPOTEKAaHUsl  JIaHHBIX  peakuui Hu
FEHETUYECKON CBS3M  OpPraHWYecKuX

BCIICCTB pPa3HbIX KJIIaCCOB.

3. Pacuetnoe 3a/1a4u 1o
YpPaBHEHHUSM pEaKIHid C y4acTHEeM
OpPTaHMYECKUX BEIIECTB.

4. JlaGopaTopHas paborta

“IIpeBparieHus OpraHUYECKUX BEIIECTB
IIPY HarpeBaHUU™

OK 01 Tema 4.3. HWpentuduxanus | 1.IIpakTuko-opHeHTUPOBaHHbIE
OK 02 OpPraHUYEeCKHX BEUIECTB, WX | 3aIaHUS 10 COCTABICHHID XUMHUYECKUX
OK 04 3HQYCHUE U IIPUMEHEHHE B | PEAKUMH C Y4YacTUEM OpPraHUYECKUX
OBITOBOM U | BEUIECTB, B T.4. UCHOJIb3YEMBIX ISl UX
IIPOU3BOACTBEHHOMN uAeHTU(GUKAIIH B ObITY 51
JESATEIIBHOCTH YEJIOBEKA IIPOMBIIIJIEHHOCTH.
2.JlaGoparopHas pabora:
“UnenTrduKanms OpraHUYeCKHUX
COEeIUHEHNN OTAEILHBIX KIacCOB”
Pasnen S. Kunernueckue u
TePMOAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEKAHUSA XHMHYECKHX
peaxuuit
OK 01 CkopocTb xumuyeckux | [IpakTuko-OpueHTHpPOBaHHBIE
OK 02 peaKkuum. XUMHYECKOE | TECOPETUUECKUE 3aJaHusl Ha aHAIN3
paBHOBeECHE (bakTOpoB, BIUSIOUIMX Ha H3MEHEHHUE

CKOPOCTHM  XHMHMYECKOM  peaKIuu.
[TpakTHKO- OPUEHTUPOBAHHBIE 3aJAHUS
Ha  npuMmeHeHue  npuHouma  Jle-
ITarense JUTS HAaXO0XK/ICHUs
HaIIpaBJICHUS CMEIIEHUs pPaBHOBECHS
XUMHAYECKOW  peakuMy M aHalIu3
(GakToOpoB, BIUSIOLMX Ha CMEIIEHHE

XUMHUYCCKOI'0 paBHOBECHUSA

Pasnen 6. PacTBopsl
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OK 01 Tema  6.1. Ilomarue o | 1. 3ajaun  Ha  [PUTOTOBJIEHHE
OK 02 pacTBopax pPacTBOpOB.
2. [IpakTuKO-OpHEHTUPOBAHHbBIE
pacueTHOE 3aJaHUs Ha JUCIEPCHBIC
CUCTEMBI, HCIIOJIb3yEMbIE B OBITOBOH U
IIPOU3BOJCTBEHHOM JIeATEIbHOCTH
YyeJlIoBeKa
OK 01 Tema  6.2. HWccnemoBanme | JlabopartopHas paborta
OK 04 CBOICTB PacTBOPOB “IIpuroToBiaeHue pacTBOPOB”
Paznen 7. Xumusa B ObITy M | 3ammura Keiica
NPOM3BOJACTBEHHOMI
NAeATeJbHOCTH YeJI0BeKa
OK 01 Xumus B ObITY u | Keiic (c y4ETOM Oynmyei
OK 02 IIPOU3BOACTBEHHOMN pohecCUOHABHOM e TEIIbHOCTH)
OK 04 JNEITEILHOCTH YeJI0OBEKa
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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