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1. MACHHOPT TPOTPAMMBI YUYEBHOM TUCHOUTIJIMHBI (Xumus)
1.1. Oob6aacTb NpUMeHEHHUS MPOTrPaMMbI

PaGouas mporpamma yueOHOUW TUCIUTIIUHBI SBIISETCS YACTHIO MIPOTPAMMBI
IIOATOTOBKHU CIIELUATUCTOB cpenHero 3BeHa B coorsercTBun ¢ PI'OC CIIO mo
cnenmanbHocTy  23.02.01 Opranuzanuss nepeBO30K W yHpaBJeHHE Ha
TpaHcnopre (M0 BHAAM), BXOJIIEH B cocTaB ykpynHeHHOU rpymmsl 23.00.00
TexHuka U TeXHOJOTMM HA3€eMHOI'0 TPAHCIOPT.

Pabouas mporpamma pazpaborana B coorBerctBuu ¢ ®I'OC COO nHa
ocHoBanuu ®I'OC CIIO no cneuunanbHocT 23.02.01 Opranusanus nepeBo3oK u
yIpaBJieHHe HAa TpaHcnopre (M0 BMAAM) U C YYETOM NPUMEPHOU HPOTrPaMMBbI
0011e00pa30BaTeIbHON TUCIUIUTMHB X UMMSI.

1.2. MecTo JMCHUILIMHBI B CTPYKTYpe NPOo(ecCHOHAIBHOM POrPpaMMbl
C11io

VYyebHas nucuumuiniHa «XUMHS» BXOJIUT B 00I1€00pa30BaTEIbHBINA UK
y4eOHOTO IJ1aHa.

1.3. Heau u niianupyemMble pe3yJabTaTbl OCBOEHHS THCHUILIUHBI

Conepkanue mporpaMMbl y4eOHOW NHUCIUIUIMHBI «XMMUSD» HaIMpPaBICHO
Ha JOCTUXKEHUE PE3yJbTaTOB €€ H3Y4YEHUS B COOTBETCTBUU C TPEOOBAHMSIMHU
dI'OC COO c yuerom npodeccuonanpHoi HampapieHHocTH PI'OC CIIO mno
cnenaibHocT  23.02.01 Opranu3zanus mnepeBO30K M yINpaBJeHHE Ha
TpaHcnopre (10 BUAAM).



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, CTEIMEHD
MIPUMEHHUTEITHHO K | CITOCOOHOCTh MHUITUUPOBATH, INITAHUPOBATH U OKHUCJICHHS, XUMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
pa3IUYHBIM CaMOCTOSITEIIBHO BBITIOJIHATH TaKyO JACSATEIHHOCTD; 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

NMO3HABATEJIbHBIMHY JICHCTBUSIMH:

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, 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), TEOPUHU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHX




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

- pa3BuUBaTh KpEAaTUBHOE MBIIUICHUE TIPH  PEUICHUH
YKU3HEHHBIX TPOOIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BIIAJETh HAaBBIKAMH  y4eOHO-HCCIICIOBATEILCKONH |
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 OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

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

- yMeTh WHTETPUPOBATh 3HAHHUS W3 PA3HBIX TMPEIMETHBIX
obnacreii;

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

- CIOCOOHOCTh HX HCIIOJIb30BaHUS B II03HABATCIBHOM U
COLIMAJIBHON ITPAKTHKE.

BeuiectB A.M. bBytnepoBa, TeopHs 3JIEKTPOIUTHYECKOM
auccoumanuu, nepuonuueckuid 3akon .M. Menpaeneesa,
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
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
COEIMHEHUN MEXIYHApOJHOIO0 COK3a TEOPETHYECKOU U
MPUKJIATHON XMMUU U TPUBHAJIbHBIE Ha3BaHUS BayKHEHIINX
BeUIeCTB  (dTWJIEH, aleTWIeH, T[JHIepuH, (eHo,
dbopManbaerui, yKkcycHas KHCIOTa, TJIHIMH, YTapHBIA Tas,
YIJIEKUCHBIA Ta3, aMMHUaK, ramieHas W3BeCTb, HeTralieHas
U3BECTh, MMUTHEBAsI COJA U JIPYT'HX), 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, €€ (PyHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOMN JJIsi PEmIeHUS MPaKTHUECKUX
3aJa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM CPEJIE;

- YMETh TIPOBOJUTH PACUETHI 0 XUMHYECKUM (opMyJiaM U
YPaBHEHUSAM XHMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM
bu3NYeCKUX BENWYMH, XapaKTepU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE
YCJIOBHs) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS I NIPUHITUS PELICHUN B
KOHKPETHBIX JKU3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHECHHUEM.




OK 02.
Wcnons3oBath
COBPEMECHHBIC
CpeiacTBa
aHajan3a n
WHTEpIpeTaLus

ITOMCKa,

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(bOpMaI];I/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
Ha3zHa4yeHus MH(GOpMAIMM 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; JeHaTypalus OeJIKOB IPpU HarPEeBaHUU,
[[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 COOTBETCTBMU C TMpaBUJIaMU 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(OpMAIHIO,
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 (OpMYJIaM 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 XUMUWYCCKNEC 3HAHUA JJIA IIPUHATUA pCIHGHI/Ifl 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-UCCIIEI0BATENBCKOM,
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 YCIOBHIX
peabHOrO, BUPTYaIbHOTO U KOMOMHMPOBAHHOTO

- yMeThb IUJIaHUPOBaTh M  BBINOJTHATH XUMHUYECKHUI
HKCIIEPUMEHT (IIPEeBpAICHHs] 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, OmpenensTb Cpeay  BOAHBIX  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; TIPEACTABISITh PE3YJIHTATHI
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 NPUPOJHOM 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;

- chopMupoBaTh XUMUYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHPA, POIU

MMPpEACTAaBJIICHUSA: (O)

XMMHU B TIO3HAHUH SIBICHUN TPUPOABI, B (HOPMUPOBAHUN
MBIIIJICHUA W KYJbTYPbI JIMYHOCTH, €€ q)YHKHHOHaHBHOﬁ
rPaMOTHOCTH, HEOOXOAMMOMN AJIs pelleHUsl MPaKTHUYECKUX
33/1a4 WM OKOJOTHYECKH 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 OIIPCACIICHHBIX

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 OCBOCHHE NIPOrPaMMbl Y4eOHOM U CHUIINHBI
MakcumaiibHasi yaueOHasi Harpy3ka 72 yaca, B TOM YHUCJIE:
- y4eOHBIX 3aHATUI_72 yaca, B TOM YHCJIE:

- Ha MpakTUYeCKue, JIabopaTOpHbIE 3aHATHS M KOHTPOJIbHBIE
paboTh_ 38 yacos;
- Ha [IPOMEXYTOUYHYIO ATTECTALMIO_ 2 Yaca.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUATLINHBI

2.1. OO0beM TUCHMILUIMHBI U BUAbI y4eOHOH PadoThI

Buabl yue0Hoi1 padoThI Oo6bem B
yacax
MaxkcumajabHas yueOHasi HAarpy3ka 72
B T.4.:

OcHoBHoOE coaep:xaHne 64

B T.4..
TEOPETUUYECKOE 00yUCHHE 30
MPAKTUYECKUE 3AHATUSA 18
1abopaTopHbIC 3aHATUS 10
KOHTPOJIbHBIE pabOThI 6
IIpogdeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME 6

B T.4..
TEOpeTUYecKoe 00yyeHue 2
IIPAKTUYECKUE 3aHITUSA 4
IIpomexyTouHas arrectaums: 1uddepeHIUPOBAHHBIN 3a4eT 2

12



2.2. TemaTuyeckHi IUIAH U COAEPKAHUE TUCHUTIIUHBI

HaumeHoBaHMe pa3iesioB U TeM Homep Conep:xanue y4eOHOro MaTrepuasa (OCHOBHOE U Oo0bem Koabl komnerenumi,
y4eOHOro npo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), JTA00pPaTOPHbIE U 4acoB ¢popmupoBanuio
3aHATHS NpaKTHYeCKUe 3aHATHSL, IPUKJIATHONA MOaYJb (IPHU 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. CtpoeHue  aTtomMoB Cojneprkanue yueOHOro MaTepuasa 4
XUMUYECKUX JJIEMEHTOB M MpPHUPOJA 1 CoBpeMeHHas1 MO/Ie/Ib CTPOeHUs aTOMa. CUMBOJIMUECKUH SI3BIK 2
XUMHYECKOU CBSI3HU XUMUUA. XHUMHYECKUH OdIEMEHT. ODJEKTpOHHAas KOH)HTyparus

atoMa. Knaccudukanus XUMHYECKHX OJJIEMEHTOB (s-, p-, d-
aneMeHThI). BaneHTHbIC 251eKTpOHBI. BaleHTHOCTh. DNIeKTpOHHAS
MpUPOJAa XUMHUYECKOW CBSA3U. DJIEKTPOOTPULATENIBHOCTh. BubI
XUMUYECKOW CBS3W (KOBaJCHTHAs, WOHHAs, METAJTMYECKas,
BOJIOPOJIHAS) M CITIOCOOBI €€ 00pa30BaHHMsI OK 01,
2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuil  Ha 2
WCIIOJIb30BAHUE  XUMHYECKOM  CUMBOJMKM U Ha3BaHWM
COCIMHEHMII 10 HOMEHKJIAType MEXIYHAPOAHOIO  COH3a
TEOPETUYECKON U NMPUKIAAHOW XUMHUHU U TPUBUAJIBHBIX HAa3BaHUU
JUISL  COCTAaBJIGHHUA  XUMHYECKMX  (GOpMyJl  JIBYXaTOMHBIX
COCTUHEHHH (OKCUIOB, CYIb(UIOB, THAPUIOB U T.II.) H JPYTHX
HEOPraHNYECKUX COEMHEHHUIN OTIAEIbHBIX KJIACCOB.
[IpakTMueckue 3aJaHusl Ha YCTAHOBJIEHUE CBA3U  MEXKIY
CTPOEHHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U

MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB U

13




WX COCJIMHEHUI B COOTBETCTBUHU C MOJIOKeHUEM [leproanueckoit
CHUCTEMBI.

Tema 1.2. Ilepuonnueckuii 3aKOH U
tabnuma J[.1. MenaeneeBa

Copnepkanne yueOHOro MaTepuasa

IIpakTuyeckoe 3anarme Ne2. Ilepuoaunueckas cucrema
xuMuueckux snemMeHToB J[.M. Menaeneea. ®U3nyecKkuii CMbICI
[lepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEpPHOCTH
M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB, 00pa3yeMbIX MUMH
MPOCTBHIX M CJOKHBIX BELIECTB B COOTBETCTBHUM C IOJOKEHUEM
XUMHYECKOro  asjieMeHTa B [lepuogmueckoil  cucreme.
MupoBo33peHueckoe M HaydyHoe 3HayeHue llepumomnueckoro
3akoHa J[.MI. Menneneea. Ilpornossr J.M. MeHnneneena.
OTKpbITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PellleHue npakTuko-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJ]aHUI Ha XapaKTEPU3ALUIO
XUMHUYECKUX JJIEMEHTOB «MeTamnueckue / HeMETaITTHYeCKHe
CBOWCTBA, AJIEKTPOOTPHUIATEILHOCTh XUMHYECKHX SJIEMEHTOB B
COOTBETCTBUMU C MX DJIEKTPOHHBIM CTPOCHHMEM U IOJIO)KEHUEM B
MIEPUOJIMYECKON  CHUCTEME  XUMHUYEeCKHX dyeMmeHtoB J[.W.
MenneneeBa»

OK 01
OK 02

Pa3zpnen 2. XuMn4yeckue peakumu

10

Tema 2.1. Tunosl XHUMHYECKHUX
peakuuii

CopepxaHnue yueOHOTO MaTepualia

Kuaccnpukanusi 1 THIIBI XUMHYECKHX PeakUMid ¢ y4acTHeM
HeOpraHu4yeckux BemecTB. CoCTaBICHUE YPaBHEHMH peakuuil
COEAMHEHUS, Pa3IOKEHUs, 3aMEIeHHs], OOMEHa, B T.4. peakuuil
TOpEHUsl, OKACIICHUS- BOCCTaHOBJICHMUS.

VYpaBHEHMsI OKMCIECHUSA-BOCCTAHOBJICHHA. CTENEHb OKUCIICHMS.
Oxucnurens U BoccTaHOBUTENb. COCTaBlIeHHE U YpaBHUBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuin METOJIOM
AJIEKTpOHHOro  OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuyy B NIPHUPOJE, NPOU3BOJACTBEHHBIX IpoLeccax H

OK 01
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KHUBHCACATCIIbHOCTH OPraHnu3MOB

IIpakTuyeckoe 3ansitue Ne3. KonnuecTBeHHbIE OTHOLIEHUS B
xuMuu. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU M PACUEThI
[0 YpPaBHEHUSIM XUMHUYECKUX peakuuid. Monb Kak eauHuIa
KOJMYeCcTBa BemiecTBa. MoisspHas Macca. 3aKOHBI COXPaHECHHSI
Macchl M 3Hepruu. 3aKkoH ABoraapo. MospHBII 00BEeM Ta30B.
OtHOCHUTENbHAS TUIOTHOCTh Ta3oB. PacdeTsl MO ypaBHEHUAM
XUMHUYECKUX PEaKIUil C UCHOIb30BAaHUEM MAcCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 DNEeKTPOIUTHYECKAS
JUCCOLMAIUs 1 HIOHHBIA 0OMEH

CojeprkaHue yueOHOro MaTepuasa

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

JlabopaTopnoe 3ansaTtme Nel. JlaGopartopHast pabota “Tumsl
XUMUYECKUX peakiuii”. MccnemoBanue TUIOB (TI0 COCTaBy |
KOJINYECTBY MCXOJHBIX U 00pa3yrOIIUXCsl 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 v 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 BEIECTB (OKCHAbI, THAPOKCHUIBI,
KHCJIOTHI, COJ'II/I). Bzanmocss3s HCOPTraHMYCCKUX  BCHICCTB.

OK 01
OK 02

15




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

(aTromHas, MOJIEKYJISIpHAs, HMOHHas, MeTaJJInyecKas).
3aBUCUMOCTh  (U3MYECKUX CBOMCTB BelleCTBA OT THIIA
KPUCTAJIMYECKOW  PELIeTKU.  3aBUCHUMOCTb  XHMHUYECKOU

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

10

IIpakTyeckoe 3ansaTue Ne 4. HoMeHKi1aTypa HEOPraHUYECKUX
BELIECTB: HA3BaHME BEIIECTBA MCXOJS U3 HUX XUMHUYECKOU
(bopMyJBl WM COCTaBJICHHE XMMUYECKOH (OPMYJIBI UCXOAA U3
Ha3BaHMs BemiecTBa 1o MexayHapogHoi (MIOIIAK) wiun
TPUBHAJILHON HOMEHKJIATypeE.

Pemenne  mpakTmueckux — 3aJaHUN MO KJaccUUKAIUH,
HOMEHKJIAType M XUMHYECKUM (opMysiaM HEOpraHMYeCKHX
BELIECTB PA3IMYHBIX KJIaCCOB (yrapHbli ra3, YIJIEKHCIbIM ras,
aMMUaK, raieHasi U3BeCTb, HerallleHasl U3BECTh, IUThEBAsI COJA U
JIpYyrux): Ha3plBaTb U COCTaBIATH (OPMYJIBI XUMHUYECKUX
BELIECTB, ONPEENIATh IPUHAIIEKHOCTD K KJ1accy.

HcTouynukn xumudeckol uHPopManuu (CpeacTB MaccoBOM
uHpopmanuu, cets Uutepuer u apyrue). [louck nadopmaruu no
Ha3BaHMSIM, WICHTUPHUKATOPAM, CTPYKTYPHBIM (hopMysiaM

Tema 3.2. ®uszuko- XUMHUYECKHE
CBOMCTBa HEOPTaHUYECKHUX BEIIECTB

CojepkaHue yaeOHOro MaTepuasa

11

Metamabl. OOmme ¢Qu3ndeckue W XMMHYECKHE CBOWCTBA
uetauioB. CrnocoObl  TOJy4YeHHs. 3HAUYEHHE METaNIOB U
HEMETAJUIOB B TPUPOJEC U IKU3HEACITCIIBHOCTH YEJOBEKa |
opranu3moB. Koppo3uss MeTainoB: BUABI KOPPO3HH, CIOCOOBI
3aIIUTH METAJUIOB 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 3amaTme Ne S. CocraBieHue ypaBHEHHH
XUMHAYECKHX pEaKUUHd C Y4YacTHEM IIPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BELICCTB: METAJUIOB M HEMETAUIOB; OKCUIOB
METaJJIOB, ~ HEMETaUIOB U aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMM U  amM(OTEepHbIX
THAPOKCHJIOB; HEOPIaHMYECKUX COJIEH, XapaKTEPU3YIOIUX HX
CBOMCTBA. Pewenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHWll Ha CBOMCTBA, COCTaB, MOJYyYECHHE U
0e30macHOe  HUCMOJb30BAHUE BAXKHEWIIMX  HEOPraHUYECKHUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIbHOCTH YeIOBEKa

Tema 3.3. Wnentudukamus

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.

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

16

Kountposbnas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BEIICCTB

Pa3nes 4. CTpoeHue U cBOiiCTBA OPraHMYeCcKHUX BellleCTB

24

Tewma 4.1. Knaccudukarms, ctpoeHue \

| Coneprkanne yueOHOTO MaTepuaa
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Y HOMEHKJIaTypa
OpraHUYECKUX BELIECTB

17

IHosiBJieHrMe M pa3BUTHE OPraHM4YeCKON XMMHUH KAaK HAYKH.
[Ipenmer  opraHuuyecko  xumuud. MecToO U 3HAYCHHUE
OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHUE KAK IOPSAAOK COCIWHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO X BAJICHTHOCTH. OCHOBHBIE

MOJIOKEHUSI TEOPUM XHUMHYECKOTO CTPOCHUSI OPraHUYECKUX
coennHennit A.M. bytnepoBa. YriepoaHsii

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

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

MexnyHapogHass HOMEHKIATYypa M MNPUHIUIIBI HOMEHKJIATYPhI
opraHuueckux coenuHeHuil. [loHsTHe 00 a30TcomepKanmx
COCTMHEHHIX, OMOJIOTHYECKA aKTUBHBIX BEIIECTBaX (yIJIeBOJaX,
Kupax, Oenmkax © Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHUSIX
(MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO)

OK 01

Cemectp Ne 11

38

18

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

CocraBieHre TOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (OpMYyI
OpPraHMYECKUX BEUIECTB OTIENbHBIX KJIACCOB, MHCIIOJB3Ys HX
Ha3BaHUS MO CHCTEMATUYECKOM M TPUBHAIBHON HOMEHKJIAType
(aTHIIEH, aleTUJIeH, TIMLEPHH, (eHol, popMabIeru, yKCycHas
KHCJIOTa,  TauIuH).  Pacdetsl  mpocrteimendr  Gopmyiibr
OpPraHMYECKOM MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOIO cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa OpraHMYECKHUX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

DU3MKO-XMUYNYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUU

18




OTIENbHBIX  KJaccoB  (ocoOEHHOCTHM — Kiaccu(UKaUUU U
HOMEHKJIATypbl BHYTPHU KJ1acca; TOMOJOIMYECKHH psii U oOlas
dopmyna; wu3zomepus; (GU3NYECKUE CBOWCTBA; XHUMUYECKHE
CBOWCTBA; CIIOCOOBI MOIY4YEHUS):

— mpejeJbHble YIJIEBOAOPOAbI (AJKaHbl U IMKJIOAIKAHBI).
['openue meraHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TeIlia B
IIPOMBILIIEHHOCTH 51 OBITY. CaoiicTBa MIPUPOIHBIX
YIJIEBOJOPOAOB, HAxOXKIACHHE B IPUPOAEC 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:Kallue coelMHeHUsl (aMUHBI U AMUHOKHUCIIOTHI,
Oenku). BricokoMosieKyJIsIpHBIE COeMHEHHUs] (CUHTETHUYECKHE
U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BeHO. [lonnMmepr3anus STHIICHa KaK OCHOBHOE HAIPaBJICHUE €ro
MCIIOJIb30BaHUS.

[eneTnueckasi  CBA3p  MEKAY  KIACCAMH  OPTaHMYECKUX
COCIMHECHUI

23

IIpakTnyeckoe 3ansitme Ne 7. CBoiCcTBa OpraHUYECKUX
COEIMHEHUI OTJIENIbHBIX KJIaCCOB (TpuBHaNBbHAS u
MEXIyHapoAHas  HOMEHKJIaTypa, XHUMHUYECKHE  CBOMCTBa,
CHOCOOBI TOYYCHHs): TpeaeabHbIC (aJIKAHBI M ITUKIOAIKAHBI),

OK 01
OK 02
OK 04
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HenpenenbHble  (aJKeHbl, aJKUHbBl W QJIKaJWEHbl) U
apoOMaTU4eCKUe YIieBOJOPO/bl, CIUPTHI U (HEHOJIbI, KAPOOHOBBIE
KUCIOTBI ¥ 3QUpbl, aIbJIeruibl M KETOHbl, AaMHUHBI U
aMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3alaHus Ha
COCTABJICHUE YPAaBHEHHH XMMHUYECKHX pEAKIUH C y4aCTHEM
OpraHUYEeCKUX BEILECTB HA OCHOBAHUU UX COCTAaBa U CTPOCHUS

24

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

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

CogepxaHnue yueOHOTO MaTepualia

25

Buoopranuyeckue COeIMHEHUS. [Tpumenenue U
Ouosornueckas poib  yraeBoJoB. OKuUCIIEHHE  YIJIEBOJOB
MCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OOnacTH MpUMEHEHUS
aMMHOKHUCIIOT. [lpeBpaiieHus O€nkoB MNHUIIM B OpraHU3Me.
buonornueckue ¢pynkunu 0enkoB. buonoruueckue GpyHKIUMN
KHUpoB. Ponb opraHuueckod XUMUU 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). ONIaCHOCTH BO3/ICHCTBUS
Ha OKUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTICIBHBIX
KJ1acCOB (YIJIEBOAOPO/BI, CIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE
MIPOM3BOHBIC, ABJETU/IBI U JP.), CMBICT TOKa3aTelNs MpeneabHO
JIOMYCTUMOW KOHIICHTPALIUU

27

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

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

28

KonTtpoasnas padora Ne 3. Ctpykrypa u cBoiicTBa
OpraHMYECKUX BEIIECTB

Pa3nes 5. Kunernueckne u TepMoaMHaAMHYeCKHe

3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHYCCKUX peammﬁ

CKOpOCTh XMMUYECKUX PEaKIUI

Conepxanue yueOHOrO MaTepuaia

XUMHYECKOE paBHOBECHE 29

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

OOpatuMocTh peaknuii. XHMHYECKOE 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 aHANIU3 (DAKTOPOB, BIMSIOMIUX Ha
W3MEHEHUE CKOPOCTHM XHMHUYECKOW PEAKIUU, B T.4. C MO3ULHUM
HKOJIOTMYECKHU IEI€CO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JEATENIBHOCTA B LEIAX COXPAHEHHS CBOETO 3I0POBbA U
OKPYXaIOIIEH TPUPOTHOU CPEJIbI.

OK 01
OK 02
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Pemenne nmpakTUKO-OpHMEHTUPOBAHHBIX 33JaHUN HA MPUMEHEHUE
npunHuuna  Jle-Illarense  miId  HaXOXKACHUSA  HAIPABIICHUS
CMELICHUSI pABHOBECHS XUMHUYECKOM peakuuu U aHaIu3
(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-
XUMHUecKuid mpouecc. PactBoprl. CrnocoObl NpUTOTOBIEHUS
pactBopoB. PactBoprMocTh. MaccoBasi 10 pacTBOPEHHOTO
BeulectBa. CMbICI  TOKa3aTessd  NOPEENbHO  JIOMYCTUMOM
KOHIEHTPALlMU M €r0 HCIOJIb30BAHHE B OLIEHKE 3KOJOTHYECKOU
0€30MacHOCTH.

[TpaBuiia 3KOJIOTHYECKH 11€71eco00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH JEATEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3/10POBbSI U
OKpYyXarolie NpUpPOTHON Cpelbl; OMACHOCTh BO3JCHCTBUS Ha
JKUBbIE OPTaHU3MBbI OIIPEIETIEHHBIX BEIIECTB.

Pemennie mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha
pacTBOpbI, MHCIOJb3yeMble B OBITOBOM M TNPOU3BOACTBEHHON
JIeSITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 07

Tema 6.2. UccraemoBaHme CBOICTB

Cojnepkanue yueOHOro MaTepuasa

pacTBOpPOB 32

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

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

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpogeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHUE
(comep:kaHue NPHUKJIATHOIO MOAYJIA)

Pa3nes 7. Xumus B ObITY M NIPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKa
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Xumus B ObITY U
IIPOU3BOJCTBEHHOM
4esioBeKa

ACATCIIbHOCTH

Copnepkanne yueOHOro MaTepuaa

33

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

34

IIpakTnyeckoe 3ansitme Ne 10. IIpaBuna noucka u aHamusa
XUMHUYECKON MHPOpPMALUU U3 PA3IUYHBIX UCTOYHUKOB (Hay4Has
U yyeOHO-HAy4yHas  JMTEpaTypa, CpEACTBA  MacCOBOMU
uHpopmanuu, cetb MHtepHer). [lpumeHeHHE XUMUYECKUX
BEIIECTB U TEXHOJIOTHI ¢ ydeToMm Oyayiuel mpodeccuoHaIbHON
JESITEIbHOCTH.

35

IIpakTuyeckoe 3anaTue Ne 11. [louck M aHanu3 KeucoB o0
IIPUMEHEHUN XMMHWYECKHX BEIIECTB M TEXHOJOTHMH C YYETOM
Oynymieit mpodeccCHoHATBHOMN IeITeTLHOCTH.

3amura: [IpencraBienue pe3ynbTaToB pelIeHUs KecoB B hopme
MHHH-J0KJIaJa C IPe3CHTalueH

OK 01
OK 02
OK 04
OK 07

36

JAnddepennupoBannblii 3aueT

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 KaOMHEeTa XUMUU U /WIH y4eOHOU XMMUYECKOH 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
KPUCTANIMYECKUX PEHIECTOK, KOJUICKIMA MPOCTBHIX M CJIOXKHBIX BEIIECTB W/WUIU
KOJUICKIIMM TIOJMMEPOB, KOJJICKIIMM TOPHBIX MOpPOJ W MHUHEpaioB, TaOnuIa
MenneneeBa, yueOHble GUIbMBI, IIU(PPOBBIE 00PA30BATEIbHBIC PECYPCHI.

Texaudeckue cpecTBa OOydeHUS:

- TEPCOHAJBHBI KOMIIBIOTEp C  JIMIIEH3UOHHBIM  MPOTrPaAaMMHBIM
o0ecIeyeHHEM;

- TIPOEKTOP C IKPAHOM;

- TIpHUHTEP.

O6opynoBanue  71aboOpaTOpuMu:  MEH3YpPKH,  IMHIETKU-KaNeIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JyMbl, IPEIMETHbIC U MOKPOBHbIE CTEKJA, MJIAHIIETHI
JUIS KamneJNbHBIX peakiui, (uibTpoBalibHasi Oymara, MPOMBIBAJIKH, CTCKJISIHHbBIC
npoOUpKHU, PpE3UHOBbIE TMPOOKH, HAOOP PEAKTUBOB, CTEKISHHBIC MaJIOYKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHbIC MWIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU
nenutenbubie muuHApudeckue(50-100 mut), crynku ¢ mectukom, (apdoposbie
Yaliky, MHHIETH, (GUIBTPHl OyMakHbIE, BaTa, Mapis, YacOBbIE CTEKJIA,
AIIEKTPOIUIUTKHU, JTA0OpATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIUYKH, TPUOOP
JUTSI TIOJTyYeHUS Ta30B (MM MPOOUpPKA C Ta300TBOAHOM TPYOKOIf), AepKaTEIN s
POOUPOK, CKIISTHKH JIJISI XPAHCHUSI PEaKTHUBOB, Pa3/IaTOYHbBIE JTOTKH, XUMHUECKHE
CTaKaHbl, IIMATENU, TUTEIbHBIC IIUIIBI, MEPHbIE MPOOUPKU, MEpPHBIC 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.
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4. AH®OPMAIIMOHHOE OBECIIEYEHHUE OBYUEHUA
4.1 OcHOBHBIE MeYaTHbIE U (UJIM) 3JIEKTPOHHbIE U3TAHUSA:

O-1. Pymwutuc, I'. E. Xumusa: 6a3oBbiii ypoBeHb: ydeOoHuk / I'. E.
Pymzutuc, ®. I'. ®enpaman. — Mocksa: [Ipocsemienue, 2024. — 336 c. — ISBN
978-5-09-111351-8. — Texkcrt: anekTpoHHbIH // JlaHb: 2JEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/408677 (mata oOparieHus:
20.01.2025). — Pexum goctyna: AJisi aBTOPU3. MOJIb30BATEIICH.

4.2 JlomoJiHMTe/IbHbIE TMe4YaTHble W (MJHM) JJIEKTPOHHbIC W3IaHUS
(371eKTpOHHBIE pecypcebl):

I-1. T'abpuensa, O.C. Xumusa: y4eOHMK IJisi CTYI. YUYPEXKIACHUU Cpel.
npod. o6pazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e u3z., crep. — M.:
N3parenbckuil neHTp «Akagemus», 2014. —336 c., [16] .

J-2. XuMusi: MpakTUKyM: ydeOd. mocodue s CTyI. YUpEKIACHUU Cpe.
npod. obpazosanus / [O.C. T'abpuensn, N.I'. Octpoymon, C.A. Cnagkos, H.M.
Hopodeesa]; nox pen. O.C. I'abpuensna. — 4-e uza., crep. — M.: MznaTenbckuit
HeHTp «Akanemusi», 2015. — 304 c.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JUCHUIIJIMHBI
KoHTpons u oOIlleHKa pe3yJbTaTOB OCBOCHMS Y4YEOHOW JHUCIUILUIMHBI
pacKpbIBAlOTCS  4Yepe3 JIUCUUIUIMHApPHBIE PE3yibTaThl, HaIpaBiICHHbIE Ha
dbopmupoBaHre OOMMX M MPOPECCHOHATBHBIX KOMIIETEHIIMA MO paszienaM Hu
TEMaM COJIepKaHHUs y9eOHOTO MaTepHaia.

Oo6mme/mpodec- Paznen/Tema Tun oeHOYHbIX MEPONIPUATHIA
CHOHAJIbHbIE
KOMIIeTeHIIU T

Pasnen 1. OcHOBBI cTpoeHus
BEIL[ECTBA.

OK 01 Tema 1.1. Crtpoenme artomos | 1. Tect «CtpoeHue aTOMOB
XMMHUYECKMX  3JIEMEHTOB M | XUMHUYECKUX DJJIEMEHTOB M IpUpoJa
OpUPOAa XMMUYECKOH CBSI3U XUMUYECKOH CBSI3UM.

2. 3a1adyy Ha COCTaBJICHHE XUMHUYECKHUX
dbopuyn JIBYXaTOMHBIX COEIMHEHUU
(oxkcuaoB, cynabGUIOB, TUIPHAOB W
T.IL.).

3. 3ajaHusg Ha  HCIIOJB30BaHUE
XUMHUYECKOM CHMBOJWKH W Ha3BaHWH
COCTMHEHUH o HOMEHKJIaType
MEKTyHApOIHOTO cor03a

TEOPETUYECKON U MPUKIIATHON XUMHUHU U
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TPUBUAIBHBIX HA3BaHUU TUIS
COCTaBIICHUS XUMHUYECKUX  (HOpMYyI
JIByXaTOMHBIX COCIUHEHUH (OKCHIIOB,
Cynb(pUAO0B, TUAPUIIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COCIIMHECHU I
OTJICIBHBIX KJIACCOB

OK 01
OK 02

Tema 1.2. Ilepuonnueckuit
3akoH W Ttabmuma ..
Menneneena

1. Tect «MeTamIn4ecKue /
HEMETAIJINYECKUE CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh U CPOJCTBO K
AJEKTPOHY XHUMHYECKHX OJJIEMEHTOB B
COOTBETCTBUE C HX DJIEKTPOHHBIM
CTPOEHUEM u MMOJIOKEHHUEM B
MEPUOJUYECKON CHUCTEME XHUMHYECKHX
snemeHTOB .. MenaeneeBay.

2. [IpakTnueckue  3agaHus  Ha
YCTaHOBJICHHE CBSI3U MEXY CTPOCHHEM
aTOMOB XMMMYECKHX DJIEMEHTOB U
NEPUOANYECKUM HM3MEHEHHE U CBOWCTB
XMMHMUYECKHX  DJIEMEHTOB M HX
COCIMHEHUI B COOTBETCTBUU  C
nosioxkenueM Ilepuonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTHUPOBAHHBIE
TEOPETUYECKHE 3aJlaHus Ha
XapaKTepu3aluio XUMHYECKHUX
AJIEMEHTOB: «Metannuyeckue /
HEMETAJUTMYECKUE CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOACTBO K
AJNIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C WX DJIEKTPOHHBIM
CTPOCHHEM u MOJIOKEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX
snemenToB JI.1. MengeneeBay

Pa3gen 2. XHUMHYEeCKHE
peakuumn

Konrponsnas  pabora  «Ctpoenue
BELIECTBA U XUMHUYECKHE PEAKLIUNY

OK 01
OK 04

Tema 2.1. Tunel XUMHUYECKHUX
peakuuii

1. 3agaun Ha cocTaBlieHUE ypaBHEHUM
peaKuui:

— COC/TMHCHMUS, 3aMeILCHUS,
pa3ioxeHus, OOMeHa;

— OKHCIIUTCIBHO-
BOCCTaAaHOBHTCIIBHBIX peaKuHﬁ C
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HCTIOJIb30BAHUEM METO]1a AIEKTPOHHOTO
OataHca.

2. 3ajaun Ha pacueT Macchl BEIIECTBA
Wi o0béMa Ta30B MO H3BECTHOMY
KOJIMUYECTBY BEIIECTBA, Macce WU
00BEMY OJHOrO0 M3 YYacTBYIOIIMX B
pCaknun BCIICCTB, paCLIéTI)I MacCChbI
(0O6béma, KOJIMYECTBAa  BEIIECTBA)
NPOJYKTOB pPEaKIWH, €CIH OTHO U3

BCIICCTB UMECT IIPUMECHU

OK 01 Tema 2.2. Dnexrposnntudeckas | 1. 3anaHus Ha COCTaBJICHUE
OK 04 Juccouyanus M HMOHHBIM | MOJIEKYJIADHBIX M HMOHHBIX PEAaKLUUU C
oOMeH y4acTueM KHUCJIOT, OCHOBAaHUM U COJEH,
YCTaHOBJICHUE U3MEHEHUS] KUCIOTHOCTH
Cpelibl
2. JlaGopatopHass pabota "Tunsl
XUMHUYECKUX peakuui”
Paznen 3. Crpoennme wu | KontposnbHas  pabora  «CBolicTBa
CBOIICTBA  HEOPraHM4YeCKHUX | HECOPIraHUYECKUX BEILECTBY
BellecTB
OK 01 Tema 3.1. Kmaccudpukanms, | 1. Tect «HomeHnknatypa u
HOMEHKJAaTypa M CTPOCHME | Ha3BaHUE HEOPraHWYECKHUX BELIECTB
HEOpPraHMYECKUX BEILECTB UCXON M3 MX XMMHUYECKOH (hOpMYJIbI
WIH COCTaBJICHUE XUMHUYECKON
dopMyabl  HMCXOAS M3 Ha3BaHUSA

BEIIECTBA 10 MEXAYHApOJHOM WIH
TPUBHUAIBLHON HOMEHKJIATYPE.

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

3ajaHusd 110
HOMEHKJIAType H

3. [IpakTuueckue
KJaccuukanuu,
XUMHUYECKUM bopmynam
HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX

KJIaCCOB.

4. [IpakTHueckue  3agaHus  Ha
omnpeneseHne XUMHUYECKONH aKTHBHOCTH
BEIIECTB B  3aBHCHMOCTH  BHA
XUMHYECKOH CBSI3U H THIIA
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KPUCTAJUIMYECKOU pELIETKU

OK 01
OK 02

Tema 3.2.
XUMHAYECKUAE

duzuko-
CBOMCTBA
HEOPraHUYECKUX BEUIECTB

1. Tect «OcobeHnocTn
XUMHYECKHX CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX THAPOKCHIIOB

U coJIe»

2. 3aganus Ha COCTaBJIEHHE
YPAaBHEHUN XHMHUYECKUX PEaKIuh C
y4acTHEM  TPOCTBIX U CIIOXKHBIX
HEOPraHWYeCKHX BEUIECTB: OKCHUIOB
METaJIJIOB, HEMETANIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHWYECKHX KHCIIOT,
OCHOBaHUU u aM(pOTepHBIX
TUIPOKCHUIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTEepU3yIOLMX HMX CBOWCTBA U

CIOCOObI OTYYEHUS.

3. ITpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3aJaHMsI Ha CBOWCTBA U
II0JIy4€HUE HEOPTAaHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Tema 3.3.
HeopFaHI/I‘ICCKI/IX BCIIICCTB

WNnentudukarus

1. IIpakTHKO-OpUEHTUPOBAHHbIE
3aJIaHHsl 110 COCTABJICHHIO XMMHYECKUX
peaknuil ¢ y4acTHeM HEOPTraHWIeCKUX
BEIIECTB,  HCIIOJIb3YEHBIX
UICHTU(UKAITIY.

UL UX

2.JIaboparopnast pabora:

“Unenruduxarms HEOPTaHUYECKUX

BENIECTB”

Pazpen 4.
CBOMCTBA

Crpoenue u
OpPraHu4YecKux
BeIeCTB

Kontponbnast pabora «CtpoeHue u
CBOIICTBa OPraHUYECKUX BELIECTBY

OK 01

Tema 4.1.
CTpOEHUE WU

Knaccudukanus,
HOMEHKJIaTypa
OpTraHN4YC€CKUX BCIICCTB

1. 3ananus Ha COCTaBJICHUE
Ha3BAHUN OPraHUYECKUX COCIMHEHUN
[0 TPUBHAIBHOW WM MEKIyHAapOJIHOMN

CUCTEMaTH4YECKOl HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopmyn
OTJICIIBHBIX KJIACCOB.

OpTraHU4YCCKUX BCIICCTB

3. 3anaun Ha
npocteiiimeid GopMyIbl OpraHUYEeCcKOM

oIpe/ieTICHNE
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MOJICKYJIBI, HCXOAs U3 3JICMCHTHOI'O
cocrana (B %)

OK 01 Tema 4.2. CsoiictBa | 1. SamaHus Ha COCTaBJICHUE
OK 02 OPTraHUYECKUX COCTUHEHUMN YPaBHEHUN XHMHUYECKMX PEaKIuh C
OK 04 y4acTMEM OPraHMYECKUX BEILIECTB Ha
OCHOBaHUU UX COCTAaBa U CTPOEHUS.
2. 3aganus Ha COCTaBJIEHUE
YPAaBHEHUN  XUMHUYECKUX  PEAKIHU,
WJUTFOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA C yYETOM MEXaHHU3MOB
NpPOTEKaHUsi  JAHHBIX  peakuud U
FEHETUYECKON CBS3M  OPraHUYEeCKUX
BELIECTB Pa3HbIX KIIACCOB.
3. PacuertHoe 3a7a4n o
YpPaBHEHUSAM pEakUMid C y4acTHUEM
OpraHWYEeCKHUX BEILECTB.
4. JlaGopaTopHas paborta
“IIpeBpanieHusl OpraHM4ECKUX BEIIECTB
IIPU HarpeBaHuu”
OK 01 Tema 4.3. Wnentudukanus | 1.IIpakTrKo-OpueHTHPOBAHHBIC
OK 02 OpraHMYECKHUX BELIECTB, HX | 3aJaHMs 10 COCTaBICHHUIO XMMHYECKHX
OK 04 3HQYCHUE U IPUMEHEHHE B | PEAKLMM C Y4YaCTUEM OpraHUYECKUX
OBITOBOM U | BEUIECTB, B T.4. UCHOJIb3YEMBIX ISl UX
IIPOU3BOJICTBEHHOM UICHTU(PHUKAINN B OBITY U
JESITEIbBHOCTH YEJIOBEKa IPOMBIIIIIEHHOCTH.
2.JIaGopaTopHas pabota:
“Unentuduxanms OpraHUYeCKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB™
Paspnen S. Kunerunyeckue u
TepMOAMHAMMYECKH e
3aKOHOMEPHOCTH
NpOTeKAHUS XUMHYECKHX
peakumii
OK 01 CkopocTb xumuyeckux | [IpakTHKo-OpueHTHpPOBaHHBIE
OK 02 peaxkuuil. XUMHUYECKOE | TEOPETUYECKUE 3aJaHusl Ha aHaIU3
paBHOBECHE (akToOpoB, BIUSIOLIMX Ha H3MEHEHHUE

CKOPOCTH  XHMHYECKOM  peaKIuu.
[IpakTHKO- OpPUEHTHUPOBAHHBIE 3aJAHUS
Ha  npuMeHeHue  mnpuHnuma  Jle-

[IaTenne TS HaXxO0XIIEHUSA
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HalpasJICHHUA CMCHICHUSA PpPaBHOBCECUA

XUMUYECKOW  peakuuy W aHaJIW3
(GakTOpoB, BIUSIOLMX Ha CMEIIEHHE

XUMHUYCCKOI'0 paBHOBECCHUSA

Pa3nes 6. PacTtBopsl

OK 01 Tema  6.1. llomarue o | 1. 3ajauM  Ha  IPUTOTOBJICHUE
OK 02 pacTBopax pacTBOpPOB.
2. [IpakTHKO-OpHUEHTHPOBAHHBIE
pacueTHOe 3aJaHUSl Ha JUCIEPCHBIC
CUCTEMBI, HCIIOJIb3yeMble B OBITOBOM U
IIPOM3BOJCTBEHHOM JIEATEIBHOCTH
4eJIoBeKa
OK 01 Tema  6.2. Hccnenosanue | JlaboparopHas paborta
OK 04 CBOMCTB PacTBOPOB “IIpuroroBieHue pacTBOPOB”
Pazgen 7. Xumus B ObITy M | 3amura Keiica
MPOU3BOJACTBEHHOM
NAeATEeJbHOCTH YeJI0BeKa
OK 01 Xumust B ObITY u | Keiic (c Y4YETOM Oynyieit
OK 02 IIPOU3BOACTBEHHOMN npodeCCUOHATLHOMN IEATEIIEHOCTH)
OK 04 JIeATEIILHOCTH YeJIOBEKa
OK 07
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JUCT UBMEHEHHWM Y TONMOJIHEHU, BHECEHHBIX B
PABOYYIO ITPOI'PAMMY

Ne usmeHenmusi, 1aTa BHeCeHUs , Ne CTPaAHUIIbI ¢ U3MEHEHUEeM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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