«KOJJIEJK UTHOOPMATHUKU U
JIA3AVHA»

Nan IIpopeccuonanbHoe odpasoBaresbHOE
YaCTHOC YUPECKACHUC

LOKYMEHT MOLMUCAH
BNEKTPOHHOW MOAMNUCHLIO

%‘Hpﬁy «KWO»

&/ 0}3 Ilenbko

Ceptudukar: 027103A000A3B16CA74B8345402B93DAA8
Bnapgeneu: MNexbko Onbra BnagumuposHa
[Oevictutenen: ¢ 04.07.2024 no 04.10.2025

PABOYAA
MPOI'PAMMA YYEBHOM JUCHUILJINHBI

OV.09 Xumusi

CneunanbHocts CIIO: 40.02.04 FOpucnpyneHuus

Ha 0a3e 0OCHOBHOIO 0011ero 00pa3oBaHus

dopma 00yueHuUs OYHasl

(O'—IHaﬂ, 3a04Has, O‘IHO-SaO‘IHaﬂ)

MockBa

2024



Pabouas mporpamma ydeOHoi mucturuiiabl OY /(.09 Xumus o6meoOpa3oBaTenbHOTO IHKIIA
pa3paboTaHa C yd4eToM NPHUMEPHONH OCHOBHOW Mpo(decCHOHAIBHOW 00pa30oBaTEeIbHON MPOrpaMMbI
oAroToBkH crenuanuctoB cpeanero 3seHa 1 @I'OC CII10 40.02.04 IOpucnpyaeHuus

Opranuzamus-pazpadotunk: llpodeccrnonansHoe oOpa3oBarenpHOe YacTHOe yupexaenne «Komremx

MHQOPMATHKH U AU3aiHa»

OJIOBPEHA

[IpeaMeTHO-UUKIIOBOM KOMHCCHEN
00111e00pa30BaTEIIbHBIX, OOLIUX
TYMaHUTApPHBIX U COLIUAJTIbHO-
9KOHOMHUYECKHX JUCLUIUIUH

[IpoTokon Ne 1
oT «_ 30 » _aBIycra 20 24r.

[Ipencenatens mpeaMETHO-IIUKIOBON KOMUCCUHU

3aMecTUTENh TUPEKTOopa Mo yueOHO-METOANIECKOM

00111e00pa3oBaTeIbHbIX, OOIIKUX T'YMaHUTAPHBIX U pabote
COIUAITEHO- SKOHOMUYCCKUX JTUCIIUTUTHH p 2
: ) P ,
. 7 \ / B.B. I'aax 2/ 5’21’[’[4/’ i N [1.B. [MuckyHoBa
(ITefinuce) (®.1.0.) (IToxnmce) g (©.11.0.)



COIAEPXAHHUE

1. OOmas xapakTepucTUKa NpUMEpPHOI paboueil MporpaMMel

00111€00pa30BaATEIIBHOMN TUCTIUTITIHBIL «XHIMESDY ©oeevvvreisreeessrresssresssssessssensssssesesnseenns 5
2. CTpyKTypa u cojiepkanre o011eoopa3oBaTeIbHON JUCITUTIIMHBI

TR, 7 0.1 5 0 13
3. VYcioBus peanusaiuu IporpaMMbl 00111€00pa30BaTEIbHON JUCIUIUIUHEI .......... 25

4. KOHTpOJIL " OIICHKA pC3YJIbTATOB OCBOCHUA O6Hl€06pa30BaT€JIBHOI>'I AUCHUITIINHBI
26



1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOI PABOYEN
IMPOTPAMMBI OBILIEOBPA3OBATEJBHOM JUCLUIIJIUHBI
«XHNUMMUA»

1.1. Mecro AMCUHUIUIMHBI B CTPYKType OCHOBHOH NPO(decCHOHATBLHOU
00pa3oBaTeIbHOI MPOTrPAMMBI
OO61eo0pazoBaTebHas AUCHUILUIMHA « XUMHUSD» U3y4yaeTcsi Ha 0a30BOM YpPOBHE B
o01reoOpa3oBaTebHOM IMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodecCHOHANIbHON
o0pa3oBaTeIbHON MPOTPAMMBI.
TpynoeMKOCTh THUCUMIUIMHBI « XUMHS» HAa 0a30BOM YPOBHE COCTaBIII€T 72 yaca,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOYJIb (6 pa3/iesioB) U § 4aCOB — MPUKIIATHON MOTYIIb
(1 pazgen), BKJIIOYAIONMK MPAKTUKO-OPUEHTUPOBAHHOE COJECPKAHUE KOHKPETHOM
npodeccuu WM CrenruaaTbHOCTH.
[IpuknagHoit MOAYITH BKITIOUAET OJUH pasnaen. Paznen 7 «Xumus BObITY u
MIPOU3BOJICTBEHHOM NEATEIIbHOCTH YEJIOBEKa»
peanu3zyeTcs A Bcex npodeccuil/cnenaibHOCTENd Ha MaTepralle KeCoB, CBSI3aHHbIX
C 9KOJIOTHYECKOU 0€30MaCHOCTBIO U OILIEHKOM MOCIEACTBUN OBITOBON U
IIPOU3BOJICTBEHHOM JESATEIHHOCTH, O OTpacisiM Oyayiie mpodecCuoHaIbHON
nesitenbHOCTH OOy4arommuxcs. [lepuon 00yueHus u pacnpeseneHue no ceMecTpam
ornpeeNsieT 00pa3zoBaTeIbHas OPraHU3aIUs CAMOCTOATEIBHO, C YY€TOM JIOTUKH

dbopmupoBaHus PEAMETHBIX pE3yIbTaTOB, 001uX U
PO eCCHOHATBHBIX KOMIIETEHITHH, MEKITPETIMETHBIX CBsi3ei C
OPYTUMH JUCUUTUTMHAMUA 0011e00pa3oBaTeIbHOIO U

o0menpodhecCHOHAIBPHOTO UKJIOB YU4eOHOTO TUTaHa.

1.2. Ieau u miaHUpyeMble pe3yJbTAThl 0CBOECHUSA IUCHUIIMHBI

1.2.1. Ueau u3aga4u JUCUMIIIIMHBI

dopMupoBaHUE y CTYACHTOB TMPEACTABICHUS O XHUMHUYECKOW COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA KaK OCHOBBI MMPUHSITHUS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TTOBEICHUS B IPUPOIHOM Cpejie.

3ajauM AMCHUIIMHBI:

1) cdopmupoBaTh TOHMMAHHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYCCKUX
MPOIIECCOB U SIBJIEHUWA B OKpYKalolllel cpene,



LEJTOCTHOM HAy4YHOM KapTUHBI MHpA, B3aUMOCBS3M UM  B3aWMO3aBHCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTAaBIATH (OPMYIJIbI HEOPTaHUYECKUX U OPTraHUYECKHX
BEIIECTB, YPAaBHEHUS] XUMUYECKUX PEAKINNA, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  MPOBEACHHUS  NPOCTEHIIMX  XUMHUYECKHUX
HKCIIEPUMEHTAILHBIX UCCIIEIOBAHUIN C COOMIOAEHUEM MPABIIT O€30IaCHOTO 00paIleHUs
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHPOPMAIMIO XMMHUYECKOTO XapakTepa u3
pa3IUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHUS NPOrHO3UPOBATH NOCIIEACTBUS CBOEH ACSITEIBHOCTU U
XUMHYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) c(opMUPOBATH MIOHUMAHUE 3HAYMMOCTU JOCTHKEHUN XUMUYECKON HayKH
Y TEXHOJIOTUH JJIs1 Pa3BUTHUS COLMAIbHOM U POU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yabTaThbl 0CBOCHHs 0011e00pa30BaTeJbHON AUCHUILIMHBI B cooTBeTcTBHU ¢ PT'OC CIIO

1 Ha ocHoBe PI'OC COO

Koa n I[Inanupyembie pe3yjbTaThl 0CBOCHUS JUCHUTLIHHBI
HAUMEHOBaH
ue
(popmupyem
BI X O6mmel Ilncummnnapnuez
KOMIETEeHIH
i
OK 01. B yacTu Tpy10BOr0 BOCIIUTAHUSA: - BIJIAJICTh CUCTEMOW XWUMHYECKUX 3HAHUM, KOTOpas BKIIOYAET:
Bri6upats - TOTOBHOCTH K TpPyAy, OCO3HAHHUE | OCHOBOTIOJATAIONINE TMOHATHS (XUMHYECKUH DSJIEMEHT, aToM,
CIOCOOBI IIEHHOCTH MacTEepPCTBa, TPYI0JIIO0HE; 9JICKTPOHHAs 000JI0YKa atoma, S-, p-, 0- 3JEKTpOHHBIC OpOUTAIH
perieHus - TOTOBHOCTh K AKTHBHOM | aTOMOB, MOH, MOJICKYJIa, BaJICHTHOCTb, JICKTPOOTPHUIIATCIIBHOCTD,
3a/a4y NEeSTETbHOCTU TEXHOJIOTUYECKOU U | CTETICHb OKHUCJICHMS, XMMHYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
po(ecCHoH | COIMAIbHOMN HAIPaBJIEHHOCTH, MOJISIPHBIN 00BEM, YIJIEPOAHBIN CKEET, PYyHKIIMOHAIbHAS TPYTINA,
JTbHOM CIIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH | PAJMKaJ, U30MEPHs, H30MEPHI, TOMOJIOTHUECKHUI PsiJl, TOMOJIOTH,
JESITEIbHOC TA| U CAMOCTOSITEJIBHO ~ BBITIOJHATh  TAKYIO | YIJIEBOJAOPOABI, KHUCIOPOA- U a30TCOJEp)Kalllue COCIUHEHUS,
MPUMEHUTEN | AESATEIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BellecTBa (YTJI€BOMbBI, KUPbI, OCIKH),
BHO K - HHTEpeC K pa3IuuHbIM  cepaM | MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE
pa3MyHbIM | TPO(ECCHOHATILHOM e TENbHOCTH, COCIMHCHUS, KPUCTAUIMYECKAs] PEIIeTKa, TUIBl XWMHUYECKHUX
koHTekctaM | OBJaJieHHe YHUBEPCAJIbHBIMHU peakiuii (OKUCITUTETFHO-BOCCTAHOBUTEIHHBIE, IK30-U
y4eOHBIMU MO3HABATEJIbHBIMH OHAOTCPMUYCCKHUE, PEaKIUMH HMOHHOTO OOMEHa), pacTBOD,
NeHCTBUSMM: AIIEKTPOJIUTBI, HEAJICKTPOJIMTHI, SJICKTPOJIUTHUCCKAS TUCCOITUAIINS,
a) 0a30Bble JIOTUYECKHUeE IeiiCTBUS: OKHUCJIUTENIb, BOCCTAHOBHTEINb, CKOPOCTh XHMHWYECKOW PEaKIINH,
- CaMOCTOATENBbHO  (OPMYJIMPOBATH U | XUMHUYECKOE DPABHOBECHE), TEOPHMH M  3aKOHBI (Teopus
aKTyaJIUu3upoBaTh npo0JeMy, | XHMHYECKOTO0 CTPOEHHS OPraHUYECKHX
paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBATh CYIIECTBEHHBIN




IMPU3HAK WUJIN OCHOBAaHUA JJIA

CpaBHEHMS, KJIacCU(PUKAITUU U 000O0IICHUS;

-  OIIPCOCIIATH OCaun ACATCIBHOCTH,
3aaBaTb IIApaMCTPbl W KPUTCPHHU HUX
JOCTHXKCHMUS,

- BBIABJIATH 3aKOHOMCPHOCTH u
IMPOTHUBOPCHUUA B paccMaTpruBaCcMbIX
SABJICHUAX,

- BHOCUTH KOPPCKTHBBI B
ACATCIBbHOCTD, OLICHUBATh
COOTBCTCTBHUC PE3YJIbTAaTOB OCIIsM,
OLICHUBATHb PUCKHU HOCJ'IGI[CTBHﬁ
ACATCIBbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE IIPU
PEIICHUH )KU3HEHHBIX MTPOOJIeM

0) 0a3oBble HCCJIe0BaTEIbCKUE
JeHCTBUS:

- BJIAJIETH HaBBIKAMH y4eOHo-
HCCIIe10BaTEILCKON u MIPOEKTHOMN
NEATEeIbHOCTH, HaBBIKAMU  pa3pericHus
npo0Jem;

-~ BBIABIITH MPUYUHHO-CJICICTBCHHbIC
CBSI3U W aAKTyaJlu3upoBaTh  3ajady,

BBIJIBUT'aTh TUIIOTE3Y €€ PELICHUS, HAXOIUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEP)KICHHUM, 3a4aBaTb NapaMeTpbl W
KPUTEPHUH PEILICHNS;

- AHAJINU3UPOBATH MOJTYYEHHBIE B XOE

BemiectB A.M. bBytiepoBa, Teopus  DJIEKTPOIUTAUECKON
auccouranuu, nepuoanuyeckuit 3akod .M. MeHneneeBa, 3aKOH
COXpPAHEHHMS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUM S3BIK
XUMHH, (HAaKTOJIOTUYCCKHE CBEJACHUS O CBOMCTBaX, COCTaBe,
MOJIyYeHUH W 0e30MacHOM  HCMOJb30BaHMHM  BaXKHEHIITMX
HEOPraHWYECKHUX U OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUICCKOM
JICATEIILHOCTH Y€JI0BEKA;

- YMEThb BBIABJSATh XAapaKTEPHbIC IMPU3HAKK W B3aUMOCBS3b
M3YyYEHHBIX TOHATUHN, TPUMEHSATh COOTBETCTBYIOIIUE TOHATUS MIPH
ONMCAHUU CTPOEHUSI U CBOMCTB HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB M UX MPEBPAILECHUN; BBISIBJISITh B3AUMOCBSI3b XUMUUECKHUX

3HAHUM C  TOHATHSAMH W NOPEACTABICHUAMHU  JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- yMETh HCIIOJIb30BATh HAMMEHOBaHUS XAMHUYECKUX
COCIMHCHUN  MEXIYHApOJHOTO  COK3a TEOPETUYECKOW U

OPUKIATHOW XWMWUU W TPUBUAIBHBIE HA3BaHMUS BaKHEUIINX
BEILLECTB (3TUJIEH, alleTWJIEH, IHIEpUH, (PeHomn, GhopMaabaerui,
YKCyCHasl KHWCJIOTa, TIUIMH, YTapHBIM Ta3, YTJICKUCHbINH Ta3,
aMMHaK, raiieHasl U3BeCTh, HeralIeHas U3BeCTh, MUThEBAs COJa U
JIPYTHX), COCTABIATH (HOPMYIIBl HEOPTAHUYECKIX M OPTaHMUECKUX
BEIIECTB, YPABHCHHSI XUMUYECKHUX PEAKIIH, OOBSCHATH KX CMBICIH,
MOJITBEPXKJATh XapaKTEpHble XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU M 3alHCSIMH YPaBHEHHUN
XUMHYECKUX PEAKIIUM;

- yMeTh  YCTaHABIMBATh  MPUHAUIEKHOCTb  H3YyUYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB K OMNPECIICHHBIM
KJlaccaM W TpylmnaM COeIMHEHHUI, XapaKTepu30BaTh UX COCTaB U
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BAXHEUILIME CBOWMCTBA; OMPEAECATh BHJBI XHUMUYECKHUX CBS3EU
(KOBaJICHTHasi, WOHHAs, METAJJIMYECKasi, BOJOPOJHAs), THIIbI
KPUCTAJUIMYECKNX  BEIIECTB; KIACCHU(PUIIUPOBATh XUMHYCCKHE
peakuuy;

- chopMHupoOBaThH MPEICTABIICHHUS: 0 XUMHYECKOMN
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOM KAPTHHBI MUpPa, POJU




- pemeHus 3a7a4u pe3yJIbTaThI,
KPUTUYECKN OLICHUBATH UX JOCTOBEPHOCT,
MPOTHO3UPOBAaTh HM3MEHECHHE B  HOBBIX
YCIIOBHSIX;

- IICPCHOCUTD 3HAHUS B IIO3HABATCIIbHYTO

U IIPaKTUYECKYIO oOnactu
KU3HEIEATEIIbHOCTH;
- YMETb MHTErpUpOBaThb 3HAHHUS U3

Pa3HBIX MPEAMETHBIX 00JacTel;

- BBIABUTaTh HOBBIE WJEH, TNpeasiaraTb
OPUTMHAJIBHBIC MOJX0/IbI U PEIICHUS;

~ CIIOCOOHOCTH MX HCITOJIL30BAHHUS B
IMO3HaBaTEILHOM U COIMAIbHOMN

XUMHUU B TIO3HAHUHW SIBJICHUH TIPUPOJBI, B (POpMHPOBAHUHU
MBIIIUICHUST M KyJbTYpbl JIUYHOCTH, €€ (PYHKIMOHAJIbHON
IPAaMOTHOCTH, HEOOXOIUMOM JIJIs PEIICHHS MPAKTUISCKUX 3aJ]1a4 U
AKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIIECHHUS K CBOEMY 3JIOPOBBIO U
TIPUPOJTHOM CPEAE;

- YMETh MPOBOAUTH pacyeThl MO XUMHYECKUM GdopMysIaM U

YPaBHEHUSM  XMMHUYECKMX  pEakUMil €  HUCIHOJb30BaHUEM
(Gu3MYEeCKUX  BEJIIMYMH, XapaKTEepU3yIOLUIUMX  BeElIecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJbHbIE

IIPaKTUKE YCIJIOBHSI) Fa30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HAHUA JUIA TPUHATUSA PELICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYyalMsAX, CBA3AHHBIX C BELIECTBAMU U HX
IIPUMEHEHUEM
OK 02. B  o0aactn HEHHOCTH HAY4YHOIO | -  yMeThb  IUIAHUPOBATH U BBINOJHATH  XWMHYECKUHN
Hcnonb30BaTh| MO3HAHMA: HKCIIEPUMEHT (MpPEBpALICHUSI OPTaHMYECKUX BELIECTB MpHU
COBpPEMEHHBIE | - COPMHUPOBAHHOCTH MHUPOBO33PEHUS, HarpeBaHNM, MOJYyYECHHUE STUIICHA U N3yUYEHHE €T0 CBOMCTB,
cpencrsa COOTBETCTBYIOILIETO COBPEMEHHOMY | KAUECTBEHHBIC PEAKIIMU HA aJIbJETUbl, KPAXMAaJI, YKCYCHYIO
IIOMCKA, YPOBHIO pa3BUTHUA HayKH U | KUCJIOTY; JeHaTypauusi OeJIKOB MPH HArpeBaHUH, [[BETHHIE
aHanu3a u 0OIIECTBEHHON NPAKTUKH, OCHOBAHHOTO peakuuu OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa,
uHbOpMaIlMKU | Ha AUAJIOTE KYJIbTYP, CTIOCOOCTBYIOLIETO ONPENENATh CPEeNY BOJAHBIX PACTBOPOB, KAUYECTBEHHBIE

OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOU H
YUTATEIbCKON KYJBTYPhl KaK CpEICTBA

BSaHMOHeﬁCTBHH MCIKIY JIOJbMH u

peakuuu Ha cyib(dar-, KapOOHAT- U XJIOPUI-AHUOHBI, Ha
KaTHOH aMMOHWUS; peuiaTh SKCIEpUMEHTAIIbHbBIE 33/Ja4d 10
temam "Metamibl" u "HemeTtaiuibl") B COOTBETCTBUHM C
npaBujIaMu TEXHUKH 0€30MAaCHOCTH MPU OOpaIIeHUun ¢
BEIIECTBAMU 1 Ja00PAaTOPHBIM 000PYIOBAHUEM; IPEACTABIISTh
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IIO3HAHHA MHPA,

- OCO3HAaHUC OCHHOCTH Hay‘IHOfI
ACATCIBbHOCTH, TOTOBHOCTbD
OCYHICCTBIIATDH IMIPOCKTHYIO 151
HCCIICA0BATCIBCKYHO ACATCIbHOCTD

WHJIUBUAYAJILHO U B TPYIIIE;

pe3yNbTaThl XMMHUECKOTO SKCIIEpUMEHTa B (hopMe 3ammcu
YPaBHEHUH COOTBETCTBYIOLIMX pPEAKIUN U (POpMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMeThb  aHaJIM3UpOBaTh XUMHMYECKYI0  HMH(OpMaLuIo,
MOJIy4aeMYyI0 M3 pa3HbIX UCTOYHUKOB (CPEICTB MACCOBOM
uHpopMaluu, cetb IHTepHeT u Apyrue);
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OBJlajieHHe YHHBEPCAJIbHBIMU
Y4eOHbIMH IMO03HABATEIbHBIMH
AeHUCTBUAMM:

B) padora ¢ uHpopmanmeii:

- BJIAJAEThb HaBbIKAMU  IOJIyYEHUS
uHGOpMallMM M3 HCTOYHHUKOB  Pa3HBIX
THNOB, CAMOCTOSITENBHO  OCYLIECTBIIATH
IIOMCK, AaHAJA3, CHCTEMATHU3AlUI0 U
MHTEPHPETALNIO MH(DOPMALUU Pa3IMnYHBIX
BHUJIOB U (hOPM MPECTABICHUS;

- co3maBaTh TEKCTHI B  Pa3IMYHBIX
dopmarax ¢  y4eTOM  Ha3HAYCHUS
uHbopMallMl U 1EJIEBOM  ayJuTOpHH,
BbIOMpas ONTUMAJIbHYIO bopmy
IIPE/ICTABIICHUS U BU3yaJIU3alUH;

- OIICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHdopmaIu, ee

COOTBETCTBHE TIPAaBOBBIM W  MOpPaJIbHO-
TUYECKUM HOPMaM;

- HCIIOIB30BaTh CpencTBa
UH(GOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUM KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX
3aa4 = ¢ COOMIoJieHHeM  TpeOoBaHUU
OPrOHOMHMKH, TEXHHUKH  OE€30IacHOCTH,
TUTHEHBI, peCypCcOCOEPEIKEeHNUSI, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(GOPMAITMOHHON
0e30MacHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS U

OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHHWA BCUICCTB H
XUMHYECKUX SIBJICHUHN (HEI6J'IIOI[CHI/IC, HU3MCPCHUC,

AKCIIEPUMEHT, MOJEIIMPOBAHHUE);
- YMeThb MPOBOJUTH pACYEThl IO XUMHUYECKUM (dopMmyiaM U

YpPaBHEHUSIM  XHMHUYECKHX  peakIMil ¢  HCIOJb30BAHUEM
bu3MYecKuX  BEIMYMH,  XapakTEepPU3yIOUIMX  BEIIeCTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJIbHbBIC

YCJ'IOBI/DI) ra3oB, KOJIMYECTBA BCIICCTBA, UCIIOJIb30BaTh CUCTCMHBIC
XUMHUUYCCKUC 3HAHUA I TIPHHATHSA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyallMsAX, CBA3AHHBIX C BCHICCTBAMHU W HX
IMPUMCHCHUCM




3aIuThl HHGOPMaLMU, HTHPOPMAITHOHHOM




OK 07.

COXpaHEHHIO
OKpYKaroIIen
Cpe/lbl,
pecypcocoe
PEKCHHUIO,
MPUMEHSTD
3HaHUA 00
W3MEHEHUU
KJTUMarTa,
TTPUHITATTBI

B 00/1a¢TH YK0JIOTrHYECKOTr0

BOCIIUTAHUS:
- c(OPMUPOBAHHOCTH IKOJOTHIECKOU
KYJbTYPBI, MOHUMAaHUE BIIMSTHUS

COLUATBHO-I)KOHOMUYECKUX NPOLECCOB
Ha COCTOSIHUE MMPUPOTHON U COLIMATTBHOM
Cpenpl, OCO3HAaHHUEC TI100aJILHOTO
XapakTepa IKOJOTUUECKUX MPpodIieM;

- IUIAHAUPOBAHUE U OCYIIECTBJIECHHUE
JNEUCTBUM B OKPYKAKOIIEH Cpesie Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYUBOTO
pPa3BUTHS YETIOBEUYECTBA;

AKTUBHOE HEIIPUATHE JNENCTBHN,

- chopMHUpOBaThH IIPEACTABJICHHUS: 0 XUMHYECKOU
COCTaBISIIOIIEN €CTECTBEHHOHAYYHOM KAapTHUHBI MUpPa, POJIU
XUMHUHU B TIO3HAHWH SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIUICHUS WU KYJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOM
IPaMOTHOCTH, HEOOXOJMMOW /I PELIECHUS NPAKTHYECKHUX
3aJ1a4 ¥ 9KOJIOTUYECKHU 000CHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CPEAE;

- YMETh coOroaarTh npaBuia DKOJIOTUYECKU
1€JIECO00pa3HOTOo HnoBeJeHUsT B OBITY U TPyAOBOU
JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOETO 3JI0POBBS U

OKpY KaroIlel NPUPOJIHON Cpebl; YUUTHIBATh OIACHOCTH
BO3/ICMCTBHUS HA KUBBIE OPTaHU3MBI ONIPEICIICHHBIX BEIIECTB,
IIOHUMAsi CMBICI MOKA3aTeNs  MNPEAENbHOW  JOIYyCTUMOM

! VkaseIBaroTcs nMuHOCTHEIE M MeTanpeaMeTHbIe pe3ynbTaThl n3 ®IOC COO (B nmocnexueii pepakuuu ot 12.08.2022) B
OTrIarojbHou Gopme, hopMupyembie 001Ie00pa30BaTEIHLHON TUCIUTIITHHOM
2 JlucuMIIMHAPHBIE (PEIMETHBIE) PE3YJILTAThI YKA3bIBAKOTCSA B COOTBETCTBMHU C METOJUKON MPENOAABAHMS JUCLUILTHHEL

3 TIK ykassiBatotcst B cootBeTcTBur ¢ ®I'OC CIIO peanmnsyemoii nmpodeccun / crienuansHOCTH
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2. CTPYKTYPA U COJAEPKXKAHHUE OBI[IEOBPA3OBATEJILHOﬁ
JUCHUITIMHBI
«XHUMMUS»

2.1. O0beM TUCUMILIMHBI K BUAbI Y4eOHOH padoThI

Bup yyeOHoM padoThI O0beMm B yacax
O0bem 00pa3oBaTe/IbHOM MPOrPAMMBI JUCHUATIIMHBI 78
B T.4.

OcHoBHOE coiep:KaHue 70
BT. 4.

TEOPETUUIECKOE OOyUCHHE 36
MPAKTUYECKUE 3aHIATHS 24
71a00paTOPHBIE 3aHATHUS 10
IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE CO/IEPKAHUE 5
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. 4.

TEOPETUUECKOE O0yUeHUE 2
MPAKTUYECKUE 3aHATUS 4
IIpomexyTounasi arrecranus (qud.3ayuer) 2
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2.2. Temaruueckui IJIaH U CoaAepPRKaHUEC TUCIHUIITTUHBI

HaumMenoBanu

Conepmaﬂne yqeﬁnoro MaTepuaJia (OCHOBHOC u IIpO(l)eCCI/IOHaJILHO-

. Oo0be dopmupyem
€ pa3aeJioB 1 OPUEHTHPOBAHHOE), TA00PATOPHBbIE U MPAKTUYECKHUE 3aHATHUS, IPUKJIATHOMI iy Lie
TeM MOIVJIb
1 2 3 4
OcHoBHOE coaep:xkaHue 64
Pa3znes 1. OcHOBBI CTpPOEHMS BellleCTBA 6
Tema 1.1, OCHOBHOE cojlep:KaHue 4 OK 01
CtpoeHue
aTOMOB Teopernueckoe o0yuenue 2
XUMUYECKHUX N .
S IIEMCHTOR I CoBpemeHHass MoAenb CTpoeHUsi aroMa. CUMBOJIUYECKHUM SI3bIK XUMHUUA. XUMHUYECKUU
npuposa AJIEMEHT. DJIeKTpoHHasi KoHpurypaiusa atoma. Knaccudukaiys XuMUYeCKUX 3JI€MEHTOB
XIMITICCKOI (s-, p-, d-nimeMenThl). BaneHTHBIC 37CKTPOHBI. BalleHTHOCTh. DJIEKTpOHHAS MpUpPOJa
i 2
CRAAU XMMUYECKOU CBSA3H. DJICKTPOOTPULATEIbHOCTh. Buipl .
crocoObI ee 00pa3oBaHUs
IIpakTyeckue 3aHATHUS 2
Pemenne 3amanHuii Ha KMCIOJIB30BAHME XMMHUYECKOM CHMBOJIMKM W Ha3BaHHUM
COCAMHEHU O HOMEHKJIAType MEXIYHapOJHOIO CO3a TEOPETUYECKOU U
MPUKJIAJHON XUMUM U TPUBHAIBHBIX HA3BAaHUM JJII COCTABJICHUS XUMHUYECKHUX
(bopMy1 IBYXaTOMHBIX CO€IUHEHUN (OKCUIOB, CYIb(GUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX COSTMHEHUM OTICIIbHBIX KJIACCOB. 2
[IpakTyeckue 3aaHusi Ha YCTAHOBJICHUE CBS3U MEXIY CTPOSHHEM aTOMOB
XUMUYECKUX DJIEMEHTOB U MEPUOJUYECKHUM U3MEHEHHUEM CBOMCTB XHMHUYECKHX
DJIEMEHTOB U MX COCIWHEHUW B COOTBETCTBUM C MOJOXKEHHEM llepuomnueckoi
CUCTEMBI.
Tema 1.2 OcHoBHOe coepkaHue 2
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[Tepuonnuecku
M 3aKOH U
tabmuia [{. 1.
MenjeneeBa

IpakTnyeckue 3aHATHS

[Tepnoanueckas cucrema xumuueckux 3neMeHToB [[.1. Menneneera. ®uznueckuit
cMmbica [lepuonnueckoro 3akona [[.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX MU
IPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA
B [lepuoanueckoii cucteme. MUpOBO33pEHYECKOE U HAYYHOE 3HAUCHUE
ITepuonuueckoro 3akona /.M. Menaeneesa. [Iporuossl [I.1. MenneneeBa. OTKpbITHE
HOBBIX XUMHYECKUX DJIEMEHTOB.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33 IaHUIN HA XapaKTEPU3ALIUIO
XUMHUYECKHX JIEMEHTOB «MeTaiunueckue / HeMeTaIMYECKUE CBONCTBA,
ANEKTPOOTPULATENBHOCTD XUMUYECKHUX AIIEMEHTOB B COOTBETCTBHM C MX JJIEKTPOHHBIM

(V] IY YX

OK 01
OK 02

Pasznen 2. XumMnuyeckue peakuuu

10

Tema 2.1.
Twurmel
XUMHUYECKUX

peakuui

OcHoBHOe coepxkanune

Teopernueckoe o0yyenue

Knaccudukanus u TUIIBI XUMHUUYECKUX peakluil C y4acTUEM HEOPraHUYECKUX
BeliecTB. COCTaBIEHHE YPABHEHUM PEAKIIUI COCTMHEHUS, PA3TIOKEHNU,
3aMeleHusi, 0OMeHa, B T.4. peaKlUii TOPEHUs, OKHCIIEHUS-BOCCTAHOBJICHHUSL.
VYpaBHEHUsI OKUCIIEHHUI-BOCCTAHOBIIEHU. CTeneHb OKUCIeHns. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBJIEHNE U YPABHUBAHUE OKUCINUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIIMNA METOZOM JIEKTPOHHOTO Oananca. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIIMU B IPUPOJE, IPOMU3BOACTBEHHBIX MPOLIECCAX U

KUBHCACATCIbHOCTH OPIraHU3MOB

I[IpakTuyeckue 3aHATHS

KonuuecTBeHHbIEe OTHOIICHHUS B XUMHHM. OCHOBHBIE KOJWYECTBCHHBIC 3aKOHBLI B

XUMHUN WU pacyd€Thbl 110 YPAaBHCHHUAM XHMHYCCKHX peaKuHﬁ. Monap Kak ¢AnHHIa
KOJIMYCCTBA BCIICCTBA. MOJIHpHa}I Macca. 3aKOHbI COXpaHCHUA MAaCChl 1 DHCPI'HH.

3akoH ABoraapo. Mossipabiii 00beM ra3oB. OTHOCUTEIbHAS TIOTHOCTH Ta30B.

OK 01
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PacueTsl Mo ypaBHEHUSAM XUMUYECKUX PEAKITUH C UCTIOJIb30BAaHUEM MACCHI, 00heMa
(HOpMaJIbHBIE YCIIOBHSI) TA30B, KOJIMUYECTBA BEIIECTBA

Tema 2.2. OcHoOBHOe coiepkaHmne 4 OK 01
DIEKTPOIIUTHYE OK 04
Teopernueckoe 00yueHnue 2

CKast
mucconmanmsau |Teopust snekrponuthyeckor aucconuanuu. MOHBL DIEKTPONMUTHI, HEIIEKTPOJHUTHI.
noHHbIH 00Men |Peakiuu nonHoro oomena. CocraBlieHHE peakIuii HOHHOTO OOMEHA IyTEM COCTaBIICHUS 2
UX MTOJIHBIX U COKPAIICHHBIX HOHHBIX ypaBHEHHUI. KHCIIOTHO-OCHOBHBIE PEaKINu. 3aAaHus
Ha COCTaBJICHHE NOHHBIX PEAKIINI
JlabGopaTopHble 3aHATHS 2
JlabopaTopHas padoTa “TuIbl XUMUYECKUX PEAKLIHNA™ .
HccnenoBanue TUTIOB (10 COCTaBY M KOJIMYECTBY UCXOHBIX M 00Pa3yIONINXCS BEIIECTB)
U MPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenne peakiinii HOHHOTO OOMEHa, 2
ONpeIeJICHUE CPEJIbl BOAHBIX PACTBOPOB. 3aJaHUs HA COCTABICHUE MOHHBIX PEaKIui
KonTpoabHasn
CtpoeHue BelecTBa U XUMUYECKUE PEAKIIMU 2
pabora 1
Paznen 3. CTpoeHne U CBOMCTBA HEOPTAHUYECKHUX BeLIECTB 16
Tema 3.1. OcHOBHOe coiepKaHue 4 OK 01
Knaccudukanms
(rxcan Teopernueckoe o0yueHune 2 OK 02
, IIK...
HOMeEHKIIatypa U |[Ipenmet Heoprannyeckot xumuu. Knaccudukaius HeopraHmieckux BeiiecTs. [IpocTrie
CTpPOCHUE U CJI0KHBbIE BetlecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHUBI,
HEOPraHUYECKH |KUCIIOTBI, COJIM). B3auMOCBA3b HEOPraHMYECKUX BELIECCTB.
X BEILECTB ArperatHble cocTosiHus BellecTBa. Kpucrammmueckue u amopgHble BeriecTBa. THIibl 2

KPUCTAJUIMYECKHUX PEIIETOK (aATOMHAs!, MOJIEKYJIsipHAasi, HOHHAs, METaJUIMYECKasi ).
3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH.
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3aBUCHUMOCTDH XUMHUYECKOM aKTUBHOCTHU BCIICCTB OT

BHUaa XUMHYECKOM CBSI3M U THIIA KpHCT&HJ’IH‘-IGCKOfI PCUICTKMU. HpI/I‘-II/IHBI MHOFOO6paSI/I$I
BCIICCTB

IIpakTHyeckue 3aHATHUS

Homenknatypa HEOpraHM4eCKux BEIIECTB: HA3BaHUE BENIECTBA UCXOMS U3 UX
XUMHUYECKOU (hOPMYJIbI UJIU COCTABIIEHUE XUMHUUECKON (hOPMYJIbI UCXOs U3 Ha3BAHUS
BemiecTBa 1o MexayHapoaaoi (MIOITAK) wiu TpuBruanbHONM HOMEHKIIATYPE.

Pelienre mpakTUyeckux 3aJaHui MO KiIacCU(UKAIIUU, HOMEHKJIATYpe U XUMHUYECKUM
dbopMyamM HEOPraHUYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB (YTrapHbBIN ra3, YIIICKUCIBIN ra3,
aMMHMaK, ranieHas U3BEeCTh, HEralieHas U3BEeCTh, IUThEBAsA COJa U JIPYTHX): HA3bIBATh U
COCTaBJISITH (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEACIATh MPUHAJICKHOCTh K KJIacCy.
Hcrounnku xumudeckoit nHpopManuu (CpencTs MaccoBoi nadopmariu, cetb HTEpHET
u npyrue). [louck napopmManuu o Ha3BaHUAM, UACHTUDUKATOPAM, CTPYKTYPHBIM
dbopmynam

Tema 3.2.
duzuko-

OcHOBHOE coepKkaHue

Teopernueckoe o0yuenmne

OK 01
OK 02
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XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKU
X BEIIECTB

Mertamisl. OOmiue puznueckre 1 XUMHYECKHe CBOMCTBa MeTauioB. CIoCOOBI MOTyUeHUsI.
3HaueHNWEe METaUIOB M HEMETaNIOB B MPUPOAEC U KUZHEACITEILHOCTH 4YEJIOBEKa M
opranu3moB. Koppos3us MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3alUThl METAJUIOB OT
KOppO3HHU

Hemeramibl. OOmue ¢u3uveckue M XMMHUYECKHE CBOWCTBA HEMETAJJIOB. THUIHUYHBIC
cBoiictBa HeMetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa COEIMHEHUN
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

IIK...

XHWMMYECKHE CBOWMCTBA OCHOBHBIX KJAacCOB HCOPraHNMYCCKHNX BCIICCTB (OKCI/IIIOB,
I'mAPpOKCUI0B, KUCJIOT, coJieH u I[p) 3aKOHOM€pHOCTI/I B U3MCHCHUM CBOMCTB IIPOCTBIX
BCIICCTB, BOOOPOIHBIX COGIIHHGHHfl, BBICIIHNX OKCHUJOB U THAPOKCHIOB

IIpakTHyeckue 3aHATUSA

CocraBieHue ypaBHEHUM XHMHYECKHX PEAKUUMHA C y4YaCTUEM HPOCTBIX M CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAIUIOB U HEMETAJIOB; OKCUIOB METAIJIOB, HEMETAJJIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM M aM@OTEepHBIX
TMAPOKCUIOB; HEOPTaHUYECKUX COJIEM, XapaKTEPU3YIOIIMNX UX CBOMCTBA.

Pemienne NmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTAaB,
NoJIy4eHHe U 0€30MacHOe UCTI0Nb30BaHNE BAXKHEUILINX HEOPTraHUYECKUX BEUIECTB B OBITY
Y ITPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA

Tema 3.3.
Nnentudukarm
o
HEOPraHUYECKH
X BEIECTB

OcHoBHOE coaep:xaHue

JlabopaTopHblie 3aHATHS

JlaGoparopHas pabota «MaenTudukanms HEOpraHUYECKUX BEILIECTBY.

Pemenne »SKCHEpUMEHTAIBHBIX 3a4ad MO0 XHMHYECKMM CBOWCTBAM METANIOB U
HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJYYEHHIO COCIMHEHUI METAJUIOB U HEMETAJUIOB.
Wnentuduxaiiiss HEOPraHMYECKUX BEIIECTB C UCIMOJIb30BAHUEM UX (PU3UKO- XUMHUYECKHX
CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdart-,
KapOOHAT- U XJIOPU-AaHUOHBI, HA KATUOH aMMOHHUS

OK 01
OK 02
OK 04
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KonTpoabnas
pabora 2

CBoiicTBa HEOPTraHUUECKUX BEIIIECTB

Pa3znen 4.

CTpoeHne U CBOIiCTBA OPraHUYECKHX BeIlleCTB

24

Tema 4.1.
Knaccudukanmst

OcHoBHOe coaepkaHue

Teopernueckoe o0y4enme

OK 01
IIK...

, CTpOEHHE U
HOMCHKJIATypa
OpPraHUYECKUX
BCIIECTB

[TosiBneHne U pa3BUTHE OPTaHUYECKON XUMUU KaK Haykd. [IpenMeT opraHnyeckoi
XUMUU. MecTO U 3HaYE€HUE OPTAHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAyK.
XUMUYECKOE CTPOCHUE KaK MOPSAOK COCJUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTH. OCHOBHBIC TIOJIOKEHUSI TEOPUM XUMUUYECKOTO CTPOEHHUSI OPTaHUYECKUX
coequneHui A.M. bytnepoBa. VYTIIepoAHBI CKEIET OPraHUYeCKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOEHUsA MoJiekyn. M3omepus u
U30MEDBI.

[Tonsitue o QyHkumoHanbHOM rpynme. Pamukan. [lpuHnuner — kinaccudukanuu
OpPraHUYECKUX  COEAMHEHUW. MexayHapoaHas  HOMEHKIATypa W HPHUHIUIIBI
HOMEHKJIATyphl OpraHnyeckux coequnenuit. [lonsarue o0 a30TcoepKaimnx COeTMHEHUSX,
OMONOTMYECKH aKTHBHBIX  BelecTBax  (yrjieBojax, »JKupax, Oenkax ©  Jp.),
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUSAX (MOHOMED, MOJTUMEDP, CTPYKTYPHOE 3BEHO)

IpakTHyeckune 3aHATHS

HoMeHknaTypa OpraHM4ecKUX COEJAMHEHUW OTACNIbHBIX KIIACCOB (HACBHIILICHHbIE,
HEHACHIIICHHBIC U APOMATUYECKUE YTIIEBOIOPOIbI, CIUPTHI, (DEHOJIBI, AJTbJETH b, KETOHBI,
KapOOHOBBIE KUCITOTHI M Jip.) CocTaBlieHWE TOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX
dbopMyJT OpPraHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB, HMCIOJIB3YS HUX Ha3BaHUS I10
CUCTEMATHUYECKON Y TPUBHAIBHOM HOMEHKJIAType (3THIICH, alleTWICH, TJIMIEepUH, (heHOI,
dbopmanberui, yKCycHas KHCIOTa, TriauiuH). Pacdetrsl mnpocteifiiein (opmyJisl
OpraHNYeCcKOM MOJIEKYJIbI, UCXOJIS U3 3JIEMEHTHOTO cocTaa (B %)
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Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COCIMHECHUU

OcHOBHOE coepKaHue

12

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAWHEHUM OTACIBHBIX KJIACCOB
(ocoberHOCTH KITacCU(UKAITIU U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTHYECKUN PsI U
obmast opMyna; m3oMmepus; (HU3MIECKHUE CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI
MOJTYYCHHUS]):

OK 01
OK 02
OK 04
IIK...

- TpeaenabHbIC YIIEBOAOPOIbI (ATKaHbI U IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHUKOB TEIJIa B IPOMBIIUICHHOCTH U ObITy. CBOMCTBAa MPHUPOIHBIX
YIJIEBOJAOPOIOB, HAX0XKIACHUE B IIPUPOAE U IPUMEHECHUE aJIKAaHOB;

- HempejaesibHbIC (AJTKEHbI, AJIKUHBI U aJKAJUCHBI) U apOMaTUUYECKUE YTIIECBOIOPOIbI.
['openue aneTrieHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHU JJIs1 CBAPKU U PE3KU
METAJJIOB

— KHCIIOPOICOIepKaIlue COSMHEHUS (CTUPTHI U (DEHOITBbI, KApOOHOBBIEC KUCIOTHI ¥ APUPHI,
aJIbJIETU]Ibl U KETOHBI, )KUPHI, yrieBosl). [IpakTuueckoe MpUMeHEHUE 3TUIICHIJIMKOJIS,
rnuuepuHa, penona. Ilpumenenue popmanbaeruaa, aeTaabAeruaa, YKCyCHOW KUCIIOTHI.
MpbL1a Kak CoJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOLIME CBOMCTBA MblIa

—  a3oTcojAepKamue  CoequHeHus  (aMMHBI W aMUHOKHCIOTHI,  OCNKu).
BricokoMONIeKyIIpHBIE  COCAMHEHHS (CHHTETUYECKHE U OHOJIOTMYECKU-aKTHUBHBIC).
MoHomep, mnonuMmep, CTPYKTypHOE 3BeHO. [lonmmMmepusanms >TUIIEHA KaKk OCHOBHOE

HarpaBJICHHUC €T'0 UCITIO0JIb30BAHM.
I'eHeTnueckas CBSI3b MCXKAY KjJ1aCcCaMU OPraHNMYCCKHUX COCIII/IHCHI/Iﬁ

IIpakTHyeckue 3aHATHUS
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CBoiicTBa OpraHMYECKUX COCAMHEHUN OTACNBbHBIX KIJIACCOB (TpUBHAIbHAs U
MEXIYHApOJHAs HOMEHKJIATypa, XHMHYECKHE CBOWCTBA, CIIOCOOBI TIONYYCHHS):
npejenbHbIe (aJKaHbl U IUKIIOATKAHbI), HEMPEAeIbHbIC (ATKEHbI, AIKUHBI U alIKaJUEeHBI) U
apOMAaTUYECKHUE YTIEBOJAOPOMBI, CIUPTHI U (HEHOJBI, KapOOHOBBIE KUCIOTHI M A(PHPHI,
anbACTUIbl U KETOHBI, aMUHbI U AMUHOKHUCJIOTHI, BHICOKOMOJEKYJSIPHBIE COCIUHECHUSI.
3agaHus Ha COCTABJICHUE YPABHEHUN XUMHUYECKHX PEAKIHUA C y4aCTHUEM OPraHUYEeCKUX
BEIIIECTB HA OCHOBAHWH UX COCTaBa M CTPOCHUSI

CocraBneHue cxem peakiuuil (B TOM YHciie IO TPEII0KEHHBIM LEMOYKaM MTPEBPAICHHI ),
XapaKTEPU3YIOIMX XHMHYECKHME CBOMCTBA OPraHUYECKHX COEAMHEHUN OTAEJIbHBIX
KJIACCOB, CIOCOOBI MX TIOJYYEHUsT W Ha3BaHWE OPraHWYECKHX COEJAMHEHHN 10
TPUBHAIBHOU WJIM MEXIYHAPOIHON CUCTEMATUUYECKON HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA
OpTraHWYECKUX COCTMHEHUN OTAEJIBHBIX KJIACCOB

JlaGoparopHasi padora

JlabopaTopHas pabGorta “IlpeBpailleHuss OpraHMYECKHMX BEIIECTB IPU HarpeBaHuu'.
[Tomydenune STHIIEHA U U3yYEHUE €r0 CBOWCTB. MoAenMpoBaHNE MOJIEKYT U XUMHYECKHUX
peBpalleHni Ha IpUMepe 3TaHa, 3TUJICHA, alleTHJICHA U JIp.

Tema 4.3.
Nnentuduxanm
ST OpTaHUYECKHUX
BEILIECTB, UX
3HAYEHHUE U
MPUMEHEHUE B
OBITOBOH U
IIPOU3BOACTBEH

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenmne

buooprannueckue coeaunenus. [IpumeHenne u OuoNOrMyYecKas poJib YIJIEBOAOB.
OxucieHue yrieBo10B — UCTOUHUK SHEPTUH KUBBIX OpraHu3MoB. O0IacTH IPUMEHEHHUSI
amMuHOKHCIOT. [lpeBpamienus OenkoB muiy B opraHu3Mme. buonormueckue QyHKIHH
OenkoB. buonormueckue QyHKIUH XUPOB. Poilb OpraHMdeckoil XMMUU B PELICHUH
1po0JIeM MUIEBON OE30ITACHOCTH

OK 01
OK 02
OK 04
IIK...

21




HOU

Ponp OpFaHHHGCKOﬁ XUMHHU B PCIICHUU HpO6J’ICM BHepFQTI/I‘IGCKOﬁ 6630HaCHOCTI/I, B

ACATCIBHOCTH | naspyTi MeAMLMHBI, CO3JaHMM HOBBIX MATEPUAJIOB, HOBBIX HCTOUYHHMKOB JHEPIUH
HeI0BCKa (albTEepHATHBHbIE HCTOYHUKU SHEpruH). OMacHOCTh BO3IENCTBUS HA KUBBIE OPraHU3MEI
OPraHMYECKHMX BEIIECTB OTACIBHBIX KIAacCOB (YIJIEBOJAOPOMBI, CIMPTHL, (DEHOIbI,
XJIOPOPraHUYECKUE TIPOU3BOMHBIE, ANbICTUIBI U JP.), CMBICH MOKA3aTeNs IPEIEIbHO
JIONYCTHMOM KOHIIEHTPALHH
JlaGopaTopHble 3aHATHS
JlaGopatopHas pabota: “UneHTUduUKaIMsl OPraHUYECKUX COCAMHEHUN OTACIbHBIX
KJIaCCOB™
UnentuuKamys OPraHMYECKUX COCAMHEHUN OTHENBHBIX KJIACCOB (HAa IIpUMeEpe
aJIbJIETHIOB, KPaXMalla, YKCYCHOM KMCIIOTBI, OEJIKOB M T.11.) C UCIOIb30BaHUEM UX (DH3UKO-
XUMHYECKUX CBOMCTB M XapaKTepHBIX KaueCTBEHHBIX peakiuil. JleHaTyparus GenKa npu
HarpeBaHuM. 1[BeTHBIE peakiuy OelKoB. BOZHUKHOBEHHE aHATUTHYECKOTO CHUTHana ¢
TOYKM 3pPEHHMS XMMHUYECKHX MpOIECCOB MNpH
IPOTEKAHUH Ka4eCTBEHHOM peaxuuu, MO3BOJISIIOIIEH  MIEHTH()HIUPOBATE
NpeI0KEHHbIE OPraHNYECKIE BEIECTBA
KouTtpoubHasn .
CTpyKTypa U CBOWCTBA OPraHMUECKUX BEILECTB
padora 3
Pasten 5 KuneTnueckne ¥ TEPMOAHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XHMHYECKHX
' peaxkuuii
CkopocTb OcHoBHOe coepxaHue OK 01
XUMHUYECKHIX OK 02
peaKku. IIK...
XUMHUYECKOE
paBHOBecHe
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Teopernueckoe o0yuenme

CKOpOCTh peaKkIlfu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (DaKTOPOB: MPHUPOIBI pEearupyromux
BCILIECTB, KOHLEHTPAlMM pPEArHpPYyIOIINX BEIIECTB, TEMIIEPATypbl H  IUIOLIATAU
pPEaKMOHHON ToBepXHOCTH. TemnoBble 3 EKThl XUMHUECKUX peakiuil. DK30- U
DHAOTEPMUYECKUE, PEAKLIUN.

OOpatumocTh peakuuil. XMMHUYECKOE PAaBHOBECHUE U €r0 CMELIEHUE O] JIEHCTBUEM
pa3nuuHbIX (HaKTOPOB (KOHLEHTpALMsl PEareéHTOB WU MPOAYKTOB PEAKIUH, JaBJICHHE,
TeMIepaTtypa) s CO3/aHHA ONTUMAJbHBIX YCJIOBHM MPOTEKAHHS XUMHUYECKHUX
niporieccoB. [Ipunnmn Jle [larense

IpakTHyeckue 3aHITUS OK 01
. OK 02
Pelienrie mpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUM Ha aHalu3 (PaKTOpPOB, BIMSIONIMX Ha
U3MEHEHHE CKOPOCTM XUMHUUYECKOM pEakiuu, B T.4. C MO3UIHUN 3SKOJOTHYECKU IIK...
11€JI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOM NEATEIBHOCTH B IEJISIX COXpPaHEHUS
CBOETO 3JI0POBbS U OKPYKAIOIIEH TPUPOTHOU CPEIBI.
PemeHune npakTKO-OpUEHTUPOBAHHBIX 3aJlaHUI HAa NpuMeHeHue npuHiuna Jle- [larense
JUIS. HAXOXJCHUS HAIpaBJICHUsI CMEILCHHS] PABHOBECUSI XUMHUYECKOW PEAKIIUU U aHaJU3
(hakTOpOB, BIUSIIOIIMX HA CMEIIEHNE XUMUYECKOTO PABHOBECHS
Pa3znean 6. PacTBOpbI
Tema 6.1. OcHOBHOE coiep:KaHue OK 01
ITonsarue o OK 02

Teopernueckoe o0yuenmne
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pacTsopax PacTBopenne Kak (pU3MKO-XMMHYECKUH mporecc. PactBopbl. CocoObl MPUTOTOBICHHS OK 07
pacTBOopoB. PacTBopumocTh. MaccoBass A0as pacTBOpeHHOro BemectBa. CMbICH IIK...
NOKa3aTelsisd MPEAEeTbHO JOIMYCTUMOM KOHUEHTpAalMd M €ro UCIOJIb30BAaHUE B OLICHKE
HKOJIOTUYECKOI 0€30I1aCHOCTH.
[TpaBuiia sKONIOTMYECKU LEJIecOo00pa3HOro MOBEACHUS B OBITY M TPYIOBOMU
JEATEIbHOCTH B LEJSX COXPAHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOTHOM Cpebl;
OMACHOCTh BO3/ICMCTBHS HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX BeECTB. Pemenue
MPAaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUM Ha pPacTBOPBI, UCIIOIb3YEMBIE B
OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIHHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coiep:KaHue OK 01
NccnenoBanue OK 02
CBOMCTE JlabopaTopHble 3aHATHSA OK 04
pacTBOpOB JlaboparopHas pabota «IIpuroroBiaeHue pacTBOpOB». IIK...
[IpuroroBieHne pacTBOPOB 3aJaHHONW (MaccoBoi, %) KOHIEHTpanuu (C MPaAKTHKO-
OPUEHTHUPOBAaHHBIMH BOIIPOCAMU) U OIIPENEIICHNE CPEIBI BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NPUTOTOBIIEHNE PACTBOPOB
IIpodeccnoHATLHO-OPUEHTUPOBAHHOE COlepP:KaHMe (ColepKaHue MPUKJIATHOTO MOTYJIA)
Paznen 7. XuMus B ObITY U POU3BOJACTBEHHOM JeATEJIbHOCTH YeJIOBEKA OK 01
OK 02
Xumus B ObITY  [OCHOBHOE COJEpPIKAHUE
" OK 04
MPOM3BOICTREH Teopernueckoe odyueHnmne OK 07
HOU IIK...

Hoseimme TOCTMXKEHHUSI XMMHYECKONM HAYKH M XMMHMYECKOM TEXHOJOTrHH. Poib
XUMHUM B OOECIICYECHUH  IKOJIOTUYECKOM, 3HEPreTUYECKOU 51
MUILEBOU
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ACATCIbHOCTHU
YCJIOBCKA

0€30macHOCTH, pa3BUTHUM MeAWIMHBL. [IpaBmia moucka W aHaMW3a XUMHUYECKON
nH(OpMAIIMU W3 PA3IMYHBIX WCTOYHWKOB (HaydyHas W ydeOHO-Hay4dHas JHTEpaTypa,
cpencTBa MaccoBo nHMopmarmu, ceth MIHTepHET)

HpaKTH‘leCKHe 3aHATHHA

[Touck u aHanM3 KEWCOB O MPUMEHEHWU XMMHUYECKUX BEIIECTB U TEXHOJOTHUN C YYETOM
Oynyuieii npodecCHOHAIBHOW AEATEIbHOCTA MO TEMaM: Ba)KHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbBIE MaTepHaibl, KpACKH, CTEKJI0, KEpaMUKa, MaTepUalIbl JJIs

AIEKTPOHUKH, HAHOMATEpHUANIbl, TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKU DHEPIUH, A
OpraHUYeCKue U MUHEPAJIbHbIC YA00pEHUs], IEKapCTBEHHbBIC BEILIECTBA, OBITOBAS XUMHUSI.

3amura: IIpencraBineHue pe3ylbTaTOB pEIHICHHS KeWCOB B (opMe MHUHHU-IIOKIAAa C
IIPE3EHTAMEH

IIpome:xxyToyHas aTTecTauus 1o JUCUUILIMHE (3a4eT) 2
Bcero 72
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3. YCJIOBUA PEAJIMBALIIAU ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOM JUCIHUIIJIUHBI

3.1. TpeOoBanusi K MHHHUMAJIBLHOMY MAaTepPHAJIbHO-
TeXHU4YEeCKOMY 00ecnedeHn o

Jns peanuzanuu MpOrpamMMbl  JIUCHUILTUHBL JTOJDKHBI OBITH MPEyCMOTPEHBI
CIEYIOIINE CHEIUAbHbIC TMOMEIICHUS: y4eOHBbI KaOMHET XUMHUHU W/HIN y4eOHOH
XUMHUYECKO J1abopaTopuH.

O6opynoBanne yuyeOHOro KaOuHeTa (HArJIsAHbIe TOCOOMsI): HAOOPHI
HIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTAIMYECKUX PEIIETOK, KOJJIEKIIMH
MPOCTBIX M CJOKHBIX BEIIECTB W/WJIM KOJUICKIIMU TOJIMMEPOB; KOJUICKITHUS TOPHBIX
nopoj ¥ MHUHEpajoB, Tabnuia MenneneeBa, yueOHbie (UIBMBI, IUGPOBHIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texnnuyeckue cpeacTBa 00y4eHHUs : KOMIIBIOTEP C yCTPOHCTBAMU
BOCIIPOU3BEJICHUSI  3ByKa, NPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPaHOM,
MyJIbTUMEIUMHAS 10CKA, YKa3Ka-MPE3EHTEP IJIs IPE3CHTALU.

O6opynoBanmne jgadoparopud U pado4YuX MeCT JA0OPATOPMH: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIyMbl, MPEAMETHbBIC U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI JUIsl KalelIbHBIX peakiuil, puibTpoBanbHas Oymara, MpOMbBIBAJIKH,
CTEKJISTHHBIE TPOOUPKHU, pe3NHOBBIC MPOOKHU, POHAPUKH, HAOOP PEAaKTUBOB, CTEKJISTHHBIC
MaJI0YKH, IITATUBBI JJI TPOOUPOK; MEPHBIE MHJIMHPHI, BOPOHKH CTCKIISTHHBIC, BOPOHKH
nenutensable mHApudeckue (50- 100 M), cTynku ¢ mectukoMm, paphopoBbie Haliky,
MUHIETHI, (QUIBTPEI OYMa)KHBIC, BaTa, MapJsi, YacCOBBIC CTEKJIA, DSJCKTPOTUIMTKH,
71abopaToOpHBIEC MITATUBBI, CIIUPTOBBIE TOPEIKH, CITMYKH, TPUOOP JIs MOTYUYEHHUS Ta30B
(w1 poOUpKa ¢ Ta300TBOJIHOM TPYOKOIf), nepxKaTenu sk TPOOUPOK, CKIISTHKH JUIS
XpaHEHUs PEaKTHBOB, pa3JaaTOUHbIC JIOTKH; XuMuueckrue ctakadsl (50, 100 u 200 mi);
IITaTeNIN; MAHIIETHI; TUTEJIbHBIE IUIIIBI; CEKYHOMEPHI (TaliMephl), MEpHBIE MPOOUPKH
(ra 10-20 mut) u MepHbIe koJ10bI (25, 50, 100 u 200 mu1), BoasiHast 0aHst (MM TEPMOCTAT),
CTEKJISTHHBIE TIAJIOYKW; KOHWYECKHEe KOJIObl st TuTpoBanus (50 u 100 wmn);
WHIUKATOPHBIC TIOJIOCKH IS ornpeaesicHns pH u cTanmapTHas WHAMKATOPHAS IIKAJIa;
YHUBEpCAIbHBIN HHANKATOP; TTumeTku Ha 1, 10, 50 mu (unu go3aropsi Ha 1, 5 u 10 M),
OrOpeTKH 1151 TUTpOoBaHus, Mmeauimuackue mmmpuibl Ha 100-150 M, maGopaTtopHbie
u/vim
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aHANMWTHYECKWEe Bechl, pH-meTppl, CymmapHBIM mKad, W 1Op. J1abopaTopHOE
000pyi0BaHUe.

3.2. HudopmanuoHHOoe o0ecnevyeHHne pean3auiu MporpaMmMbl

1. Jlist peanuzanuy mporpaMMbl OMOIMOTEUHBIH (HOHI 00pa3oBaTEILHOM
OpraHu3alMK JIOJDKEH WMETh IeYaTHBIC W/WIIM DJICKTPOHHBIE O00pa3oBaTeIbHBIC H
nH)OPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHBIE Uil  WCIOJh30BaHUA B
o0pa3oBaTeNbHOM Ipoliecce, He cTapiie 5 JeT ¢ MOMEHTA U3/IaHusl.

2.  Pexomennyembie nevyaTHbIe U3JIaHus 1o peanu3anuu
00111e00pa3oBaTebHON AUCITUIUIMHBI TPEICTABICHBI B METOIUYECKUX PEKOMEHIAIMSIX
10 OpraHu3aluu 00y4YeHUsI.

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB
OCBOEHUSI OBLLIEOBPA30BATEJILHOM
JUCHMILTAHBI

KoHTpoJ1b 1 OlIeHKa Pe3yIbTATOB 00YUYEHUS! OCYLIECTBIISETCS IPENOJaBaTEIEM B
poliecce MPOBEACHUS TPAKTUYECKUX 3aHATUIA U TAOOPATOPHBIX padOT, TECTUPOBAHMS,
a TaKXe BBINOJHEHUS OOYyYalOIUMUCA WHIMBHUIYAIbHBIX 3aJaHUM, TPOEKTOB,
uccieqoBaHuil. Pe3ynbraTel 00yueHus ONpeesisioT, 4TO 00y4daroluecs TOJKHbI 3HaTh,
ITIOHUMATh U IEMOHCTPUPOBATH I10 3aBEPLICHUN U3YUYEHUS JUCLHUIUIUHBI.

Jist popMupoBaHuUs, KOHTPOJS W OICHKHM PE3YJbTaTOB OCBOCHHUS Y4EeOHOUH
JVCHUTUIMHBI UCITONB3YETCSl CHCTEMA OLEHOYHBIX MEpPOINPHUSATHN, IMPEACTABIIOLIAS
co00l KOMIUIEKC Y4EOHBIX MEPONIPUSITHI, COINIACOBAHHBIX C pe3yJbTaTaMu OOyUYEeHHUS U
chopmynupoBanubix ¢ ydetom @OI'OC COO (mpenMeTHble pe3yabTaTbl IO
mucuuruinie) u @I'oC CII0.

ne | ok | Moayar/Paznen/Te PesyanTaT obyuenus Tunsi OLCHOYHEIX
K Ma MeponpUATHIi

| | OcHOBHOE conep:kaHue

1 Pazgen 1. OcHoBbl | DopmyMpoBaTh
CTPOEHMS 0a30BbIe OHATHUS U
BelIecTBa 3aKOHbI XUMHH
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Monayas/Paznen/Te THnbI 0LEHOYHBIX
Ne | OK/MI o a Pe3yabTar 00y4eHus 1 .
K Ma MepOonpusTH
1.1 | OKO01 |Crpoenue aromoB |CoCTaBisATh 1. Tect «CtpoeHnue
XUMHYECKUX XUMHYECKUE POPMYJITBI [aTOMOB XUMHUYIECKUX

3JIEMEHTOB U
npupojaa
XAUMHUYECKOU CBA3U

COE€IMHEHUH B
COOTBETCTBHH CO
CTEIICHBIO OKUCIICHUS
XUMHUYCCKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
3JIEKTPOOTPUIIATEIIBH
OCTH

AJIEMEHTOB M IPUPO/Ia
XUMHUYECKOM CBSI3M.

2. 3aJayu Ha COCTaBJICHHUE
XUMUYIECKUX POPMYIT
JIBYXaTOMHBIX COETMHECHUI
(oKCHIOB, CYJIbPUIOB,
TUAPHUIOB | T.I1.).

3. 3agaHus Ha
HCITOJIb30BaHHE
XHUMHAYSCKON CUMBOJINKH 1
Ha3BaHUM COCAMHEHUH T10
HOMEHKJIAType
MEXTYHApOIHOTO COI03a
TEOPETUYECKOUN U
MPUKJIATHON XVMUU U
TPUBHABHBIX Ha3BAHUI
JUTS. COCTaBJICHUS
XUMUYECKUX hopmyJ
JIBYXaTOMHBIX CO€JTMHEHU
(oKcHI0B, CyTb(UIOB,
TUJPUJIOB U T.1.) U APYTUX
HEOPTaHUYECKUX
COE€IMHEHUHN OTJICIbHBIX
KJIaCCOB
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1.2 |OK 01 |Ilepuoguueckuit XapakTepHu30oBaTh 1. Tecrt «Mertammyeckue
OK 02 |3akon u Tabnuia XUMHYECKHE / HEMETAINIMYECKHIE
.. MenneneeBa 3JIEMEHTHI B CBOMCTBA,
COOTBETCTBHH C UX AIEKTPOOTPUIIATEILHOCTD U
IIOJIO’KCHHEM B CPOJICTBO K JJICKTPOHY
MIEPUONYECKON XHMHUYECKHX IJICMEHTOB B
CHCTEME XMMHUYECKUX |COOTBETCTBUE C UX
aneMeHToB /. 1. 3JIEKTPOHHBIM CTPOCHUEM U
Menneneena MOJIOKECHUEM B
MEPUOIMYECKON CUCTEME
XHMHUYECKHX DJICMEHTOB
J.1. MennaeneeBay.
2. Ilpaktnueckue 3a1anus
Ha YCTAHOBJICHUE CBS3U
MEXK]ly CTPOCHHEM aTOMOB
XHMHYECKHX DJICMEHTOB U
» | ox/m Monayas/Pazgen/Te PesyabTar obyuenus THunel OIIeHO‘{HuLIX
K Ma MepPonpusTHIH
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MEPUOTNYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
UX COCIUHEHUU B
COOTBETCTBHHU C
MOJI0KEHUEM
[Tepuoauueckoi cucreme.
3. ITpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]JaHUST HA
XapaKTepU3aluio
XUMHYECKHUX JICMECHTOB:
«Metamnunueckue /
HEMETAIUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHYECKHUX AJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJI0KECHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYCCKHUX 3JIEMEHTOB
.. MenaeneeBa

Pa3nen 2.
XMMH4YEeCKHe
peakumnu

XapakrepuzoBar
b THIIBI
XUMHYECKHX
peakumuu

KounrpouabHas padora
«CTpoeHue BelecTBa U
XHMHUYeCKHe peaKkuum)
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2.1

OK 01
OK 04

Tunbpl XUMHUYECKUX
peakuui

CocTaBisATh peakuu
COCTMHEHUS,
pasnoxkeHusi, 0OMeHa,
3aMeIeHHs,
OKHCJIUTEIILHO-
BOCCTaHOBHUTEJbHBIC
peakuuu

1. 3ajgauu Ha
COCTABJICHHUE yPABHECHU
peaKuuu:

- COCIUHEHUs, 3aMEUICHUS,
pa3noKeHus, 0OMeHa,

— OKHCJIUTEIIbHO-
BOCCTAHOBUTEIBHBIX
peaKuuii ¢
WCIIOJIb30BaHUEM METOA
AIEKTPOHHOTIO OaJlaHca.

2. 3a1a4uu Ha pacyeT MaccChl
BELIECTBa UM 00bEMa
ra3oB I10 U3BECTHOMY

OK/II

Monayas/Pa3nen/Te
Ma

Pe3yabrart 00y4yenust

Tunsl oeHOYHBIX
MepONPUATHH

KOJINYECTBY BEIIIECTBA,
Macce Uiu 00bEMY OJTHOTO U3
YY4aCTBYIOIIMX B PEAKIIUU
BELIECTB; PACYETHI

Macchl (00bEMa, KOTMYECTBA
BEILIECTBA) IPOIYKTOB
peakuu, eciivi OHO U3
BEIIIECTB UMEET NMPUMECHU

2.2

DJIEKTPOJIUTHYECKA 5
JTUCCOIALIMS U
HOHHBIN 0OMEH

CocraBisATh ypaBHEHUS
XUMUYCCKUX PEaKIIUU
MOHHOTO OOMEHa C
ydacTueM
HEOPTaHUYECKUX
BEIIICCTB

1. 3anaHus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX M MOHHBIX
peaKkuui ¢ y4acTUEM
KHUCJIOT, OCHOBaHUM U
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
Cpebl

2. JlabGoparopHas pabota
"TUIBI XUMHUYECKUX
peakuuin”
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Pa3gea 3.
Crtpoenne u
CBOJICTBA
HEOPraHMYeCKHX
BelleCTB

HUccaenoBarhb
CTPOEHHE U
CBOJICTBA
HEOPraHM4YeCKHX
BellleCTB

KonTposbnasi padora
«CBoiicTBa
HEOPraHN4YeCKUX BelleCTB)
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» | oxkm Monayas/Paznen/Te PesyabTar oydenns THunel OIIeHO‘IHUbIX
K Ma MepOonpusTH
3.1 | OKO01 |Knaccudukaius, Knaccupunumposare 1. Tect «Homenknarypau
[1K.. HOMEHKJIaTypau HEOpraHu4ecKre HA3BaHHUE HEOPTaHUIECKIX
CTpOCHHE BEIIICCTBA B BEIIECTB UCXOIS U3 UX
HEOPTaHMIECKHUX COOTBETCTBHH C UX XUMHUYIECKON (OPMYITBI UITH
BEIIECTB CTpOCHUEM COCTaBJICHHE XUMHUYECKON

dbopMyIIbI HCXOIS U3
Ha3BaHMS BEILIECTBA MO
MEKTyHapOHOU HIIH
TPUBHUAIIBHOU
HOMEHKIIATYyPe».

2. 3agadu Ha pacyer
MacCOBOM 107U (Macchl)
XUMUYECKOTO AJIEMEHTA
(coemuHeHus) B MOJIEKYJIe
(cmecn).

3. Ilpaktnueckue 3a1aHus
1o KJaccu(uKaIuu,
HOMEHKJIaType U
XUMHYECKUM (hopMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakThyeckue 3aqaHus
Ha ONpeAcIICHUE
XUMUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOU CBSI3U U
TUIA KPUCTAIIINYECKON
pelIeTKH
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3.2 | OK01 |®usuko- VcTanaBiauBaTh 1. Tect «OcobeHHOCTH
OKO02 |xumuyeckue 3aBHCUMOCTD XUMHUYECKUX CBOMCTB
IIK... |cBoiicTBa (DU3UKO-XMMHUYECKHX |OKCHJIOB, KACJIOT,

HEOPTaHMYCCKHUX CBOWCTB OCHOBaHMM, aM()OTEPHBIX
BEILIECTB HEOPTaHUYECKUX THUAPOKCHJIOB M COJICH».
BEIIECTB OT 2. 3amaHusa Ha
CTPOCHUS aTOMOB U COCTaBJICHHE YPaBHECHUH
MOJICKYJI, @ TAaK¥Ke XUMHUYCCKUX PEaKIUi C
THIIA y4acTHEM TPOCTHIX U
KPUCTAILTNICCKON CJIOKHBIX HEOPTAaHHYECKUX
peIIeTKr BEIIECTB: OKCUIOB
METAJIJIOB, HEMETAILIOB U
aM(OTEpHBIX JIIEMEHTOB;
HEOPraHWYCCKUX KUCIIOT,
OCHOBaHMH 1 aM()OTEPHBIX
N | OK/II Monayas/Pazgen/Te PesyabTar obyuenus THunel OIIeHO‘{HULIX
K Ma MepONpPUSTHIA
THUAPOKCHJIOB,
HEOPTaHWYECKUX COJIEH,
XapaKTEPHU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI
MOy YCHHUSI.
3. IIpakTuko-
OpHUEHTHUPOBAHHBIC
TEOPETUUYCCKUE 3aJIaHHs Ha
CBONCTBA U NIOJIyYEHHUE
HEOPTaHMYECCKHUX BEIICCTB

3.3 |OK 01 |HMnenTuduxarms HUccnenoBathb 1. IlpakTuko-

OK 02 |meoprannueckux Ka4eCTBEHHBIE OpUEHTHPOBAHHBIC 33 IaHUS

OK 04 |BemecTB PEaKIUH 10 COCTaBJICHUIO
HCOPraHMYECKUX XUMHYECKUX PEaAKIUH C
BEIIICCTB y4acTHEM HEOPTaHHIECKUX

BEIIIECTB, UCITOJIB3YEMBIX IS
WX UJICHTU(PUKALUY.
2.JIabopaTopnas pabdora:
“Unentuduxarms
HEOPraHUYECKUX BEUIECTB”
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4 Paznen 4. HUcciaenoBarnb KonTposbnasi padora
Crtpoenne u CTPOEHHE H «CTpoeHne u cBoiicTBa
CBOMCTBA CBOMCTBA OpPraHU4YeCKHX BelecTB»
OpPraHuYecKux OpPraHu4YecKux
BeIlleCTB BellleCTB
4.1 | OKO01 |Knaccudukanms, Knaccudunmporath 1. 3amaHus HAa COCTaBJICHUE
[IK... |cTpoeHue u OpraHNYECKUe Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BCIIICCTBA B COCIUHCHMH 10
OpPTraHUYECKUX COOTBETCTBHH C UX TPUBHATBHOUN WM
BCIICCTB CTpPOCHUEM MEXTyHapOIHOM
CHUCTEMATUYCCKOM
HOMEHKJIaType.
2. 3aJaHMs Ha COCTABJICHUE
TOJIHBIX ¥ COKPAIIICHHBIX
CTPYKTYPHBIX (hOpMyTT
OpraHUYECKUX BEIECTB
OTIECIBHEIX KJIACCOB.
3. 3amauu Ha
ONPENEITICHUE MPOCTENIEN
(bopMyITBI OpraHUYECKON
» | oxm Monayas/Pazaen/Te PesyabTar obyuenus THunel OHeHOqHubIX
K Ma MepPonpusTHIH

MOJIEKYJIbI, UCXOIS U3
AJIEMEHTHOTO COCTaBa (B

%)
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4.2

OK 01
OK 02
OK 04
IK...

CsBoiicTBa
OpPTraHUYECKUX
COEeIMHEHUN

YcranaBnuBaTh
3aBUCHUMOCTh
(U3UKO-XMMHYECKHIX
CBOMCTB
OpPTraHUYECKUX
BEIIECTB OT
CTPOCHHSI MOJICKYJT

1. 3amaHusi HA COCTABIICHHE
YpaBHEHUI XUMUYECKHUX
pEeaKuui ¢ y4acTUEM
OpraHUYECKUX BEIECTB Ha
OCHOBAHUH UX COCTaBa U
CTPOEHHUSI.

2. 3ajaHus Ha COCTABJICHUE
YpPaBHEHUIN XUMUYECKHUX
peaKuui, WUTFOCTPUPYIOLIUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX
pEaKIMii U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.

3. Pacuernnie 3amaun mo
YPABHEHHUSIM PEAKIUMN C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. JlaboparopHasi paboTa
“IIpeBpanieHus
OpTraHUYECKHUX BEIECTB

IIPY HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
I1K...

Nnentuduxanus
OpPTraHUYECKUX
BCIIIECTB, UX
3Ha4YCHHUE U
MIPUMCHCHHUE B
OBITOBOH U
MPOW3BOJICTBEHHOMN
JIESITEJIbHOCTH
yeJIoBeKa

HUccnenoBarts
KaueCTBEHHBIC
peakimu
OpPraHUYECKUX
COCIMHCHUM
OT/ICIIBHBIX KJIACCOB

1. [IpakTuko-
OpUEHTHUPOBAHHbBIE 3a]JaHNUS
110 COCTABJIEHUIO
XUMHUYECKUX PEAKIUH C
Y4aCTHEM OPTaHMYECKUX
BEILIECTB, B T.4.
UCITIOJIb3YEMBIX JJI UX
uaeHTU(UKAIMU B OBITY U
MPOMBIILJIEHHOCTH.

OK/II

Monyas/Pa3nen/Te
Ma

Pe3syabrart 00y4yenust

Tunsl oeHOYHBIX
MepOnpUATHH
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2.JlaGoparopHnast pabora:
“Unentuduxarms
OPTraHUYECKUX COCTMHEHNUIN
OT/ICJIbHBIX KJIACCOB™

Paznea 5.
Kunernuyeckue u

XapakrTepu3oBarh
BJIMSIHUE PA3JIHYHBIX

TEPMOAMHAMUYECK |(PaKTOpPOB Ha
ue paBHOBecHE U
3aKOHOMEPHOCTH  |CKOPOCTH
NPOTEeKAHUS XUMHUYECKHX
XUMHUYECKUX peakumi
peakumi
OK 01 |Ckopocth XapakTepus3oBaTh IIpakTuxo-
OK 02 |xmMmuueckux BIIMSTHUC OpUEHTHUPOBAHHBIC
IIK... |peakiuii. KOHIICHTpaIuu TEOPETUYECKUE 3a1aHUs Ha
XUMHUUECKOE pearupyrommx aHanu3 (pakTopoB,
paBHOBECHE BEILIECTB U BIIMSIIOLIMX HA U3BMEHEHUE
TEMIIEPATyphl Ha CKOPOCTH XUMHUYECKOU
CKOpPOCTh XUMHUYECKHUX |peakiuu. [TpakTuko-
peakuui OpUEHTUPOBAHHBIE 3aJaHUS
XapakTepu3oBaTh Ha NMPUMEHEHUE MTPUHIINIA
BiugHue usmenennsa |Jle-Illarense pis
KOHIICHTpaIuu HaxO0>JICHUS HAIIPaBJICHUS
BEILIECTB, PEAKIIUU CMEILEHUS pAaBHOBECHUS
Cpedbl U TeMIEPATYPhI | XUMUUECKON peakluu 1
Ha CMEIIEHUE aHanu3 (HakTopoB,
XUMUYECKOTO BIIMSIIOLIMX HA CMEILICHHE
paBHOBECHS XUMHYECKOTO PaBHOBECHS
HUccaenoBars
Pa3znen6. HCTUHHBIE
PacTBOpBI pacTBopbI ¢

3a/1aHHBIMH
XapaKTepUCTHKAMH
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6.1 | OK 01 |Ilougarueo PasznuuareuctunHbe |1. 3amadd Ha
OK 02 |pactBOpax pacTBOpHI IIPUTOTOBJICHUE
IIK ... PacTBOPOB.
2. Ilpaktuxo-
OpPUEHTUPOBAHHBIE
N | OK/M Monyas/Pa3nen/Te Pesybrar o6ydens THunel ouenoqnuux
K Ma MepOonpPHUSITHI
pacueTHBIE 3a/IaHKs Ha
JTUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yEeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOMN
NEATEIIbHOCTH YEJIOBEKA
6.2 | OK 01 (HccnenoBanue Hccnenosath JlaGopatopHas pabora
OK 04 |cBoiicTB pacTBOpoB |(pusuko-xumuyeckue |“TIpuroropneHue pacTBOpoB”
IIK ... CBOMCTBA UCTUHHBIX
pacTBOPOB
Il | IIpodeccuoHanbHO-OPHEHTHPOBAHHOE COlepPKaHUeE (Coep:KaHNe MPUKJIATHOTO
MO/1YJIA)

7 Paznen /. OueHuBaTh 3amura keiica (¢ yueTrom
Xumus B ObITY U |TIOCJIEICTBHA Oyayen
NPOM3BOACTBEHHON |OBLITOBOI M npogeccuOHATbHOU
AeATeJIbHOCTH NPOM3BOJACTBEHHON |1eATeJIbHOCTH)

YyeJIOBEKA AeATeJIbHOCTH

yeJIOBEeKA ¢ MO3UINH
IKOJOTrHYEeCKOH
0e3o0macHoOCTH
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OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B OBITY U
MPOU3BOJACTBEHHOU
JeSITeTbHOCTH
YyenoBeKa

OnenuBaThb
MTOCJICJCTBHS OBITOBOU
Y IIPOU3BOJCTBEHHON
JICATCIbHOCTH
YyeJI0BeKa C MO3UIHI
AKOJIOTHYECKOMH
0e30I1acCHOCTH

Keiic (c yaerom Oyayrei
podhecCHOHATLHOM
nesTenbHOCTH ) Bo3MoxkHBIE
TEMbI KEHNCOB:

1. Ilorennenue kiumara u
BBICBOOOXICHUE T'a30BbIX
TUPATOB CO THA OKEaHa.

2. byaymue maTtepualibl
JUIST aBWa-, MAaIluHO- U
MPUOOPOCTPOCHUH.

3. Hoseie maTepuansl qys
COJIHEYHBIX OaTapen.

4 . JlekapcTBa Ha OCHOBE
PACTUTENbHBIX ITPENapaToOB
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