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

Pabouas mporpamMma yuyeOHOM AUCITUTUIMHBI SIBISETCS] YaCThIO MPOTPaMMBbI
MOJATOTOBKHU CHEIUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuu ¢ ®I'OC CIIO mo
crenraibHocTH 09.02.07 UHpopManoOHHbIE CHCTEMbI M TPOrPAMMHUPOBAaHUE,
BxoAsmied B cocrtaB ykpynHeHHOM rpynmsl  09.00.00 Wudopmatuka u
BbIYHCJIUTEIbHAS] TEXHUKA.

Pabouas mporpamma pazpaborana B coorBerctBUM ¢ PI'OC COO Ha
ocHoBannn @DI'OC CIIO mno cnemmansHocTH 09.02.07 WHopMannoHHbIE
CHCTeMbl M NPOrPaMMHPOBAHHME ¥ C YYETOM TPUMEPHON MPOTpPaMMBbI
00111e00pa30BaTEIbHON TUCIUTUITMHB XUMMSI.

1.2. MecTo IMCHMILIMHBI B CTPYKTYpPe NPo¢eCCHOHAILHOM NMPOrpaMMbl
Cl1oO

VYyebHas nucnuiuimHa «XUMHS» BXOJIUT B 00Ie00pa30BaTEIbHBINA ITHKIT
y4eOHOro TUIaHa.

1.3. egu u niIaHupyeMble pe3yJbTAThl OCBOCHM S AU CIUIIIUHBI

Conepkanue mporpaMMbl YueOHOW MUCIUIUIMHBI « XMMUSD HaIMpaBJICHO
Ha JIOCTHXKEHUE pEe3yJIbTaTOB €€ HW3YUYCHHS B COOTBETCTBHU C TpPeOOBaHHUSIMU
dI'OC COO c yuerom npodeccuonanbHoit HampasieHHocTd PI'OC CIIO mo
cneuuanbHocTd 09.02.07 UHdopManmoHHbIe CHCTEMb] U IPOrPaMMHUPOBaHHeE.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu 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: OCHOBOIOJIATAIOIINE TOHATUSA (XUMUYECKUI
penIeHus 3a/1a4 | MacTepCTBa, TPYI0JII00UE; DJIEMEHT, aToOM, 3JIEKTPOHHAs 00oJioYka atoma, s-, p-, d-
npodeccrnoHaIbHON - TOTOBHOCTh K aKTUBHOM JIESITEIIBHOCTH | DJIEKTPOHHBIE ~ 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. - UWHTEpeC K pasIuyHeiM chepaMm mpodeccCHOHANBbHON | TPYyINa, paguKaja, W30MEpHs, W30MEpbl, TOMOJOTHYECCKUN
JIeITEIIbHOCTH, psn, TOMOJIOTH, YTIEBOIOPO/IBI, KHCIIOPOI- 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(PUKAIIUU U 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  PE3YyJIbTAaTOB  IIEAX, OILEHUBATh PUCKHU
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 OIICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

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

- yMeTh WHTETPHPOBATh 3HAHWUS W3 PA3HBIX TPEIMETHBIX
obnacreii;

- BBUIBUTaTh HOBbIE UJEH, NpeIaraTh OpUTHHAIbHbBIE
MOIXO/IbI U PEIICHUS;

- CIOCOOHOCTh HX HCIIOJIb30BaHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

BeuiectB A.M. bytnepoBa, TeopHs 3JIEKTPOIUTHYECKOMN
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 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
MPUKIAJHON XMMUU U TPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
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 OpPraHMYECKHUX 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 (HOpMaJbHbBIE
YCJIOBMs) 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,

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, CHCTEMaTU3aIIo 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; MIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3aluch ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii ¥ (HopMyTUpOBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

- yMeTh AaHaJM3UpPOBATh XHMHUYECKYI0 HH(OpMAIHIio,
MOJy4aeMyl0 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 MCIOJIb30BaHUEM
(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 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 KOMMYHUKATUBHBIMHU
ACHCTBUAMMU:

I') COBMECTHAS 1eATEJIbHOCTD:

- IOHUMaTh U HUCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ MHAMBUYaIbHOH paboThl;

- IPUHUMATD LENH COBMECTHON JI€ATENBHOCTH,
OpraHU30BbIBATL U KOOPAWHUPOBATb JEUCTBUSA 10 €€
JOCTUKEHHUS: COCTABJIATHIIJIAH JIEUCTBUH, 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, 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]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 peaknuii 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
YpE3BhIYANHBIX
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;

- IUJTAHUPOBAHUE U OCYLIECTBICHUE JEHUCTBUN B OKpYy KaroIen
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 MHUpPA, 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 KOHIICHTPAIIUU

IIOHHUMas
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- 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 aTTECTAIllMIO0_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. TemaTuyecKHH IVIAH U COAEPKAHUE U CHUTIHHBI

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. DJIEKTPOOTPULATENIBHOCTb. 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 XMMHUYECKHX 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

Paznen 2. XumMu4ecKue peakumu

10

Tema 2.1. Tumsl XUMHYECKHUX
peakuuii

Cogepxanue yueOHOTo MaTepualia

Kunaccndpukanusi 1 THIBI XUMMYECKHX PeaKkUMid ¢ ydyacTueM
Heopranm4yeckux BemecTB. COCTaBICHUE YpPaBHEHUH peaKIuid
COCITUHEHMS, PA3IOKCHHSI, 3aMelIeHHs, 0OMEHa, B T.4. peakluit
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 OOMeHa MyTeM COCTAaBJICHUS 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 |
KOJINYECTBY MCXOJHBIX U 00pa3yrOIIUXCs BEIIECTB) M MPU3HAKOB
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 (OKCHAbI, THAPOKCHUIBI,
KHCJIOTHI, COJ'II/I). Bzanmocss3s HCOPTraHMYCCKUX  BCHICCTB.

OK 01
OK 02
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ArperaTtHple  COCTOSIHMA  BellecTBa. Kpucramnumueckue u
amMop¢Hble  BemecTBAa. THUMBl KPUCTAIUYECKHX  PEIIETOK

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

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

10

IIpakTuyeckoe 3ansaTe Ne 4. HoMeHknarypa HeOpraHM4ecKux
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 wuHopManuu (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 CBOWCTBA
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 ypaBHEHMH
XUMHAYECKHX pEAaKUUH 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 H
0e30macHOe  HUCMOJb30BAHUE BAXKHEWIIMX  HEOPraHUYECKHUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIbHOCTH YeIOBEKa

Tema 3.3. Wnentudukamus

Cojnepxkanrie yuaeOHOTo 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.

WnenTudukanyss HEOPraHMUECKUX BEIIECTB C HCIOIb30BaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEpPHbIX KaueCTBEHHBIX
peaknmii. KauecTBeHHBIE peakiu Ha Cyibdar-, KapOooHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMSI

16

KounTtposabnas 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  xumuu. MecTto H  3HAYEHHUE
OPraHUYEeCKOW XMMHUU 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
COCTMHEHHSIX, OMOJIOTUYECKA aKTUBHBIX BEIIEeCTBaX (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 OTIENIbHBIX KJIACCOB, MHCIIOJB3Ys MX
Ha3BaHUs MO0 CHCTEMATUYECKOM W TPHUBHMAJIbHON HOMEHKJAType
(aTHIIEH, aleTUJIeH, TIMLEPHH, (eHol, popMabIeru, yKCycHas
KHCJIOTa,  TauIuH).  Pacdetsl  mpocrteimendr  Gopmyiibr
OpPraHMYECKOM MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOIO cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa OpraHMYECKHUX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

DU3MKO-XMUYNYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUU
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OTIIENbHBIX  KJaccoB  (OCOOEHHOCTHM  KilacCcUpUKalUu U
HOMEHKJIATypbl BHYTpPHU KJ1acca; TOMOJOIMYECKHH psii U ollas
dopmyna; wu3zomepus; (GU3NYECKUE CBOWCTBA; XHUMUYECKHE
CBOWCTBA; CIIOCOOBI MOTY4EHUS):

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

20

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

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUISI CBApKH U
PE3KH METaJJIOB

21

— KHCJI0pOoJcoJep:Kalue 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:Kanlue coelMHeHUsl (aMUHBI U AMUHOKHUCIIOTHI,
Oenku). BricokoMosieKyJIsIpHBIE COeMHEHHUs] (CUHTETHUYECKHE
U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BeHO. [lonnMmepu3anus STHIICHa KaK OCHOBHOE HAIPaBJICHUE €ro
MCIIOJIb30BaHUS.

[eneTnueckass  CBA3p  MEKAY  KIACCAMH  OPTaHMYECKUX
COCIMHECHUI

23

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

OK 01
OK 02
OK 04
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HEeTMpeAeibHbIe  (aTKEeHBl, aJKUHBl W AJIKagUeHBbl) |
apoOMaTU4eCKUe YIieBOJOPO/bl, CIUPTHI U (HEHOJIbI, KAPOOHOBBIE
KUCIOTBI ¥ 3QUpbl, aIbJIeruibl M KETOHbl, AaMHUHBI U
aMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3alaHus Ha
COCTABJICHUE YPAaBHEHUH XMMHYECKHUX PEAKIHUl € Yy4acTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBA 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 ITaHa,
ATHJICHA, 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
Ouosornyeckas poib  yraeBojoB. OKuCIEHHE  YIJIEBOJOB
MCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OOnacTH MpUMEHEHUS
aMMHOKHUCIIOT. [lpeBpaiieHus O€nkoB MNHUIIM B OpraHU3Me.
buonornueckue ¢pynkunu 0enkoB. buonoruueckue GpyHKIUMN
KHUpoB. Ponbp opraHuueckod XUMUM B pPELICHUH 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). ONaCHOCTHh BO3JIEHCTBUS
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:
“Unentudukanuss 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 Pa3JIH4YHBIX
(axkTOpoOB: NPUPOIBI pEArMPYIONIMX BEIIECTB, KOHLEHTPALMH
pearupyoIux BEIIEeCTB, TEMIIEPATYPBI U IJIOLIAAU PEaKLIMOHHON
noBepxHocTU. TersoBbie 3PPEKTh XUMHUUECKUX peakInid. JK30-
U DHAOTEPMUYECKUE, PEAKLIUH.

OOpatuMocTh peaknuii. XHMHYECKOE PaBHOBECHE 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. Pemenwe npakTuko-
OpPUEHTUPOBAHHBIX 33/IaHUN Ha aHANINU3 (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

21




Pemenne nmpakTHKO-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  JIOMYCTUMOM
KOHLICHTPAllUU U €ro HCIIOJIb30BAHHE B OLIEHKE IKOJIOTMYECKOMN
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 OIIPEIETICHHBIX BEILIECTB.

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

JladopaTtopnoe 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

Copnepkanue yueOHOro MaTepuasa

=)

33

HoBeiimue n0CTHKEHUA XHUMHYECKOH HAYKM M 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).
[IpuMeHeHHEe XMMHUYECKHX BELIECTB M TEXHOJOTUH C y4eToM
Oynymiei nmpodeccuoHaTbHON IeATeTbHOCTH.

35

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

3amura: [IpencraBnenue pe3ynbTaToB pelIeHus KeHcoB B hopme
MHHH-J0KJIaJa C IPe3eHTaluen

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

Peanmszamust mporpaMMbl  yuyeOHOW  TUCIUIUIMHBI TpeOyeT HaIuuus
y4eOHOro KaOMHeTa XUMMUU U /WM Y4eOHOU XMMUYECKOM J1abopaTopHH.
O6opynoBanue yueOHOTo KaOUHETA:
- MOCaJ0YHbIE MECTA [0 KOJINYECTBY O0yUaOIINXCS;

pabouee MeCTo Ipero1aBaTels;

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

HaOOPBI IaPOCTEPKHEBBIX Mojielen 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  MPOTrPaMMHBIM
oOecrneueHHEM;

- TIPOEKTOP C IKPAHOM;

- TIpHUHTEP.

O6opynoBanue  71aboOpaTOpuMu:  MEH3YpPKH,  IMHIETKU-KaNeIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JyMbl, IPEIMETHbIC U MOKPOBHbIE CTEKJA, MJIAHIIETHI
JUIS KamneJNbHBIX peakiui, (uibTpoBalibHasi Oymara, MPOMBIBANIKH, 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, TMHHIETH, QUIBTPHl OyMa)kHbIE, BaTa, Mapiisi, YacOBbIE CTEKJIA,
AIIEKTPOIUIUTKHU, JTA0OPATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIUYKH, TPUOOD
JUTSI TIOJTyYeHUS Ta30B (MM MPOOUpPKA C Ta300TBOAHOM TPYOKOIf), AepKaTEIN s
POOUPOK, CKIISTHKH JIJISI XPAHCHUSI PEaKTHUBOB, Pa3/IaTOYHbBIE JTOTKH, XUMHUECKHE
CTaKaHbl, IINATE]IU, TUTEIbHbIC IIUIIIbI, MEPHbIE MPOOUPKU, MEPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWUYECKHE KOJIObI 11 THUTPOBAHUS, WHIUKATOPHBIE
noJiocku st ompenenenuss pH w  crangapTHas WHIWKATOpHAs — IIIKaja,
YHUBEPCAIbHBIA  WHIUKATOP, TUIETKH, OIOpeTku, 1abopaTOpHBIM  BECHI,
CYIIWJIBHBIN mIKad U Jp.

24



4. AHOOPMAILIMOHHOE OBECIHHEYEHUE OBYUYEHUA

4.1 OcHOBHBIE MeYaTHbIE U (M) 3JIEKTPOHHBbIE U3IAHUSA:
O-1. Pymsuruc, I'. E. Xumus: 6a30Bblil ypoBeHb: yueonuk / I'. E. Pynsuruc,
®. I'. ®enpaman. — Mocksa: [Ipocsemenue, 2024. — 336 c. — ISBN 978-5-09-
111351-8. — TekcT: 25ekTpoHHBIN // JlaHb: 37IEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/408677 (mara obpamenus: 20.01.2025). —
PexxuMm nocrtymna: mist aBTOpr3. OJIb30BATEIICH.
4.2 JIOoNOJIHUTE/IbHBbIE Me4YaTHble W (HJIM) 3JIEKTPOHHbIC HW3AAHUA
(371eKTPOHHBIE pecypcehl):
H-1. Tabpuensu, O.C. Xumus: y4yeOHUK ISl CTYHA. YUPEKIECHUU CPE.
npod. obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uza., crep. — M.:
N3narenbckuil neHTp «Akagemus», 2014. — 336 c., [16] .
J-2. Xumusi: mpakTUKyM: yde0. mocobwe sl CTyA. YUpexACHUN cpej.
npod. obpaszopanus / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cmankos, H.M.
Hopodeera]; nox pen. O.C. I'abpuensina. — 4-e uza., crep. — M.: U3narenbckuii
HeHTp «Axkanemus», 2015. — 304 c.
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JANCIUTIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI
pacKpbIBAIOTCS  4Yepe3 JIUCUUIUIMHAPHBIE pE3yibTaThbl, HaIpaBJICHHbIE Ha
dbopmupoBaHrue OOMMX M MPOPECCHOHANBHBIX KOMIIETEHIIMA MO paszienaM Hu
TEeMaM COJIep)KaHusl y4eOHOTO MaTepHaia.

Oo6mme/nmpodec- Paznen/Tema Tun oueHOYHbIX MEPONPUATHH
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pasnen 1. OcHOBBI cTpoeHus
BEILECTBA.

OK 01 Tema 1.1. Crpoenue atomosB | 1. Tect «CtpoeHue aTOMOB
XMMHYECKUX  JJIEMEHTOB U | XUMHYECKHX OJJIEMEHTOB M IpHpoJa
HpUPOJIa XUMUIECKOH CBSI3U XUAUYECKOU CBSI3H».

2. 3ama4yu Ha COCTaBJIEHHE XMMHMYECKHX
dopuyn  JIBYXaTOMHBIX  COCJIMHCHUUN
(oxkcuaoB, cynabGUIOB, TUIPUAOB U
T.IL.).

3. 3amaHusg Ha  HMCIOJIL30BAaHUC
XMMHYECKOM CHMBOJMKA W Ha3BaHHH
COCIMHEHU N o HOMEHKJIAType
MEKTYHApOIHOTO cor03a
TEOPETUYECKON U MPUKIIATHON XUMHUH U
TPUBUATBHBIX Ha3BaHUM IS
COCTaBJICHUS  XHUMHYECKUX  (OpMYJ
JIBYXaTOMHBIX COEAMHEHUN (OKCHIIOB,
Cynb(UI0B, THAPUAOB U T.I1.) U IPYTUX

HEOPraHUYECKHUX COETMHEHUI

OT/IENIbHBIX KJIACCOB
OK 01 Tema 1.2. Ilepunonnueckmii | 1. Tect «Metamnmnueckue /
OK 02 3akoH ®w Tabmmma  J[.W. | HeMeramndeckue CBOMCTBA,
Menneneena 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‘IeCKI/IC 3aJaHusA Ha
YCTaHOBJICHHUC CBA3U MCIKAY CTPOCHHEM
aTOMOB XHUMHYCCKHX JJICMCHTOB U
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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 XHMHYECKUX
snemeHToB JI.1. Menaeneera»

Pasznen 2. Xwumnueckue | Kontponsnas  pabora  «CtpoeHwue

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

pasnokeHusi, 0OMeHa;

— OKHCJINTEIBHO-
BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C
UCTIOJIb30BaHUEM METOJIa AJICKTPOHHOTO
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 NPUMECH

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 XMMHUYECKOH (hOpMYJIbI

U cOoCTaBJIEHHUE XUMHUYECKOU

bopMyIbI
BEIIECTBA [0 MEXAYHApOJHOU WM

ucxonasa nus3 Ha3BaHUA

TPUBHAIBHON HOMEHKJIAType».

2. 3agauMn Ha pacyeT MacCOBOM
o)1 (Macchl) XMMUYECKOTO 3JIeMEHTa
(coeauHeHus ) B MOJIEKyJI€ (CMECH).

3. [IpakTnueckue  3agaHus IO
KiIaccu(uKaluy, 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 OTYUYEHUS.

3. ITpakTHKO-OpHEHTHPOBAHHBIE
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TCOPCTUUCCKHUC 3a/laHUs Ha CBOMCTBA U
MOJIYYCHHNEC HCOPraHM4YCCKUX BCIICCTB

OK 01
OK 02
OK 04

Tema 3.3. Wnentudukamms
HEOPTaHMYECKUX BEIIECTB

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

UACHTU(DHUKAITIH.

2.JIaGoparopHas
“Unentuduxanys
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 COCIMHEHUMU
[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
YpPaBHEHUN  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. JlabGopaTopHas pabota
“IIpeBparieHus OPraHUYECKUX BEIIECTB
MIpU HATPEBAHUK

OK 01 Tema 4.3. Wpentuduxanus | 1.IIpakTuko-opHeHTUPOBaHHbIE
OK 02 OpPraHUYECKHX BEUIECTB, WX | 3aIaHUS 10 COCTABICHHID XUMHYECKUX
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, BIUSIOUMX Ha H3MEHEHHUE
CKOPOCTH  XUMHYECKOW  PEAKIUH.
[TpakTHKO- OPUEHTUPOBAHHBIE 3aJAHUS
Ha  npuMeHeHue  npuHoumna  Jle-
[atense TUISL HaXO0XIECHUS
HaIpaBJICHUS CMEIIECHUS DPABHOBECHS
XUMHYECKOW  peakuMy W aHaJIW3
(akToOpoB, BIUAIOLMX Ha CMEIIEHHE
XUMHUYECKOI0 PaBHOBECHS
Paznen 6. PactBopnl
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 | JlabopatopHas paborta
OK 04 CBOMCTB PacTBOPOB “IIpuroroBieHue pacTBOPOB”

Pazgen 7. Xumusi B ObITY M
NMPOU3BOJACTBEHHOM
AeATeJLHOCTH YeI0BeKa

3amura Kenca
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OK 01 Xumus B ObITY u | Keiic (c y4E€TOM Oynmyei
OK 02 IIPOU3BOACTBEHHOMN pohecCHOHATBHON JESTEIIbHOCTH)

OK 04 JNEITEILHOCTH YeJI0BEKa

OK 07
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JUCT UBMEHEHUM Y JONMOJIHEHUI, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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