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1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30OBATEJBLHON JUCITATIIUHBI «XUMUS»

1.1. MecTO AUCHUILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHAIbHOH 00pa30BaTeIbHOM
NMPOrpamMMbl

Oo6meobpazoBatenbHas guciuruinHia OJ1.12  «Xumus» sBisieTcss 00S3aTENbHONW YacThIO
0011eo0pa3oBaTeNbHOrO LKKIa 00pa3zoBareiabHON mporpamMmsel B cooTBeTctBUM ¢ PI'OC CIIO mo
crneuuansHocTH 44.02.02 [IpenonaBanue B HaYaJIbHBIX KJaccax.

Tpy0eMKOCTh TUCIMILIMHBI « XUMHs» Ha 0a30BOM ypOBHE COCTaBJISIET 72 Yaca, U3 KOTOPBIX
64 Jaca — 6a30BbIi MOAYJH (6 pa3/IenoB) U 8 YaCOB — MPUKIIATHONW MOIYJb (1 pasme), BKIIOYArOIIHiA
NPaKTUKO-OPUEHTHPOBAHHOE COJIEPKAHNE KOHKPETHON MPo(ecCHuu Ui CIIEIHATbHOCTH.

[TpuknagHoit MOy BKIIOYAET OOUH pasaein. Paznen 7 «Xumus B ObITY U MPOU3BOACTBEHHON
JESTEIbHOCTH YEJIOBEKay peaan3yeTcs /s BCeX CHEeIHMalIbHOCTeH Ha MaTepuae KehHcoB, CBSI3aHHBIX
C DKOJIOTHYECKON O€30MacHOCThI0 M OIICHKOW TMOCIEACTBUHA OBITOBOM M TMPOM3BOJICTBEHHOM
JESITEIbHOCTH, 10 OTpacisaM OyayIiei npodeccruoHalbHOM 1eATeIbHOCTH 00yYatoIINXCS.

1.2. llesn 1 mu1aHMpPYyeMble pPe3yabTAThl 0CBOCHHS AU CHUIITHHBI

1.2.1. lleau 1 3agaun AUCHUTLIMHBI

dopMupoBaHUE Yy 00YYAIOLIUXCS MIPEACTABICHUS O XUMUYECKON COCTABJISIOIIEH €CTeCTBEHHO-
HAyYyHOM KapTHHBI MHMpa KaK OCHOBBI INPHUHATHUS PELIEHWH B JKU3HEHHBIX U IIPOU3BOJCTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOIHOM cpee.

3agauu AMCUMIVIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XHUMUYECKUX IMPOIECCOB H
SBJICHUA B OKpY)KamoUEed cpene, UEIOCTHOM HAaydyHOM KapTUHBI MHUpa, B3aWMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS COCTaBIATH (OPMYINBI HEOPTaHUYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHUS XHUMHUYECKUX pEaKlUud, OOBSICHITHP WX CMBICI, HMHTEPIPETUPOBATH PE3yIbTaThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMHUYECKHX OSKCIIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM ¢ cOOII0ZEHUEM MpaBUil OE30MacHOro OOpalleHHs C BEUIECTBAaMH U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJNb30BaTh HH(OPMALMIO XUMHYECKOTO XapakTepa U3 pPa3IUyHBbIX
HMCTOYHHKOB;

5) copmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH ACSITENLHOCTH U XUMUYECKUX
HOPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTHIKCHHI XUMHUYECKOW HAyKU U TEXHOJOTHMA
JUISL Pa3BUTHUS COLMAIIBHON U MIPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOEHHUSI 0011€00pa30BaTeIbLHOI JUCUMILUIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue npeamer umeet npu popmuposanuu u pazsutuu OK 01, OK02, OK 03, OK
04, OK 05, OK 06, OK 07.

VY4eOHbIil IpenIMeT T0HKEH CIOCOOCTBOBATh Pa3BUTHIO JTMYHOCTHBIX pe3ynbstaroB JIP 1, JIP
2, JIP 3 u JIP 4, B coorBerctBuu ¢ IIporpammoii Bocnuranust oOyyaromuxcs AHO «IIOO»
«OtkpeiTeiii TaBpuueckuit komiemx» 1o cneuuanbHocTH 44.02.02 IlpenonaBanue B HayadbHBIX
KJIaccax.



Koxanl

HnaﬂnpyeMble pe3yabTaTbl OCBOCHHUA TUCHUIIVIMHBI BKJIIOYAI0T:

pe3y/IbTaToB

JIP JINYHOCTHBIE pPe3yJIbTaThI

JIP 1 Oco3Hanue o0yyarolMMUCS POCCUHCKON Ipa)XIaHCKOM WIEHTHUYHOCTH, MAaTPUOTHU3M,
YBa)XCHHME K CBOEMY HApOJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoxauHoH, ropaoctu 3a
CBOM Kpai, cBOoX PoauHy, mpomuioe ¥ HacTosIlee MHOIOHALMOHAIBHOIO Hapona
Poccum, yBaxkeHue rocy1apcTBEHHbIX CUMBOJIOB (rep0, ¢iar, ruMH)

JIP 2 ['0TOBHOCTB K CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHUIO B TOM YHCIIE
caM000Opa30BaHNI0, HA NPOTSHKEHMHM BCEHW IKU3HU; CO3HATEIBHOE OTHOILIEHHE K
HENpEepbIBHOMY OOpa30BAHUIO KaK YCJIOBUIO YCHEIIHOW Mpo(pecCHOHAIBbHOU U
00I11eCTBEHHOH 1€ TeIbHOCTH

JIP 3 Hannune motuBanuy Kk 00y4eHHIO U JMYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBieHHOE pa3BUTHE BHYTPEHHEW MO3ULMU JINYHOCTU HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX ILIEHHOCTEH HapoaoB Poccuiickonn ®enepanuu, HCTOPUYECKUX H
HAallMOHAJIBHO-KYJIBTYPHBIX ~ Tpajuluil,  (OpPMHpPOBAHHME  CUCTEMBbl  3HAUYHUMBIX
LIEHHOCTHO-CMBICIIOBBIX ~ YCTaHOBOK, AHTUKOPPYILIUOHHOIO MHUPOBO33pEHUS,
IIPABOCO3HAHUS, 3KOJOTUYECKOW KyJIbTYphl, CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
JKU3HEHHBIE IIJIaHbl.

Ko u I[InanupyeMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

HAUMEHOBAaHHU

e
(popmupyemsl Oo0mmue JucuuIInHaApHbIE
X

KOMIIeTEeHII U

OK 01. B yacTu Tpya0BOro BOCIMTAHUA: | - BJIAJETh CUCTEMOM XUMHUYECKHUX 3HAHMHIA,

Bribupats - TOTOBHOCTb K TpPYyHdy, OCO3HAaHHE | KOTOpas  BKIIOYAET:  OCHOBOIOJArarolue

CHOCOObI LEHHOCTHU MacTepCTBa, | MOHATUS  (XUMHYECKUH  JJIEMEHT,  aToM,

peleHus 3a1a4 | TpyAoIo0ue; JJIEKTpOHHast oOoyiouka aroma, s-, p-, d-

npodeccroHan |-  TOTOBHOCTb K  aKTHBHOM | 3JIEKTpOHHBbIE  OpOWTanu  aTOMOB,  HOH,

BHOM JIESATEIIBHOCTH TEXHOJIOTMYECKON W | MOJIEKYJIa, BaJICHTHOCTD,

NESTeNIbHOCTH | COL[MAJIbHOM HAIpPAaBJIEHHOCTH, | AJIEKTPOOTPHUIATEIBLHOCTb, CTETEHb

NPUMEHUTEBH | CIOCOOHOCTh WHULMUPOBATh, | OKUCIEHUS,  XUMHYECKas  CBs3b,  MOIJb,

O K pa3JIMYHbIM | [UJAHUPOBaThb M CaMOCTOSITENIBHO | MOJIIpHAast ~ Macca,  MOJISIpHBIL ~ 00beM,

KOHTEKCTaM BBITIOJHATH TaKYIO I€ATEIBHOCTD; yIJIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS TPpyIIa,
- UHTEpec K pa3iuuHbIM cdepam | pagukadi, nu30Mepusl, H30MEDHI,
npodeCCUOHATLHOMN IEATENIBHOCTH, | TOMOJIOIMYECKHMA pan, TOMOJIOT'H,
Osuajnenue YHHUBEPCAJBbHBIMHU | YIJIEBOJOPOIbI, KUCIOPOJ- U a30TCOAEPIKaIIHe
Y4eOHBIMH NO3HABATEJBHBIMHU | COCMHEHNUS, OuosIorn4ecKu aKTUBHBIC
AEeHCTBUAMM: BeuiectBa  (YIVIEBOZAbBI,  JKUpPbI,  O€JKH),
a) 0a3oBbIe JIOTHYEeCKHEe | MOHOMEp, IOJIMMEP, CTPYKTYpPHOE 3BEHO,
AelcTBHSA: BBICOKOMOJIEKYJISIPHbIE COEJIMHEHUS,
- CaMOCTOSITENIbHO (DOPMYJIMPOBATh | KpUCTAJUIMYECKAs PELIeTKA, TUIIbl XUMUYECKUX
U aKTyaJu3upoBaTh  IpoOieMy, | peakiuil (OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE,
paccMaTpuBaTh €€ BCECTOPOHHE; 9K30-U DHIOTEPMUYECKUE, PEAKLIMU HOHHOIO
- yCTaHaB/IMBaTh CYIIECTBEHHBIN | oOOMEHa), pacTBop, AIIEKTPOJIUTHI,
IPU3HAK _ WIM __ OCHOBAHMsS  JUIS | HEDJIEKTPOJIUTHI, IEKTPOJINTUYECKAs




CpaBHCHUS,
000011IEHHS;
- ONpENeNSITh LETN JeATEIHHOCTH,
3aJlaBaTh IapaMeTpbl M KPUTECPUHU
X JTOCTHIKEHUS,

- BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B PACCMATPUBAEMBIX
SIBJICHUSX

- BHOCHTb KOPPEKTUBEI B
JIESITENHHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIETISM,
OLICHWBATh PHUCKH  IOCICACTBHMA
NIESITEIILHOCTH,

- pa3BUBaTh KPEAaTHBHOE MBIIIIJICHHE
MIPH PENICHUH KU3HEHHBIX MPOOIeM

KIaccupukanuu U

0) 0a30BBIe  HCCJIETOBATEJILCKHE
neicTBUA:

- BIageTh HaBBIKAMH Yy4yeOHO-
HCCIIEA0BATEIBCKOM M MPOEKTHON
JIeATEIbHOCTH, HaBBIKAMU
paspernieHust mpooiem;

- BBISIBIIATD MPUYHHHO-
CJIC/ICTBCHHbBIC CBSI3U u
aKTyaJIu3upOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ peUICHUs,
HaxOJIUTh apryMeHTBI JUISL
JIOKa3aTeJIbCTBA CBOUX

YTBEP)KICHHH, 3a7aBaTh apaMeTphbl
U KPUTEPUU PEIICHUS;

- aHAJIM3HUPOBATh TIOJYYCHHBIC B
XOJIe PEIICHUS 3a7audl Pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh ux
JIOCTOBEPHOCTh, ~ IPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh MEPEHOCUTh 3HAHHS B
MO3HABATCIIBHYI0 M TMPAKTHYCCKYIO
00J1aCTH KU3HEIEATCILHOCTH,

- YMETh WUHTCTPUPOBATH 3HAHUS U3
pa3HbIX MPEIMETHBIX 00JIACTEH;

- BBIABMIaTh  HOBBIE  HJEH,
npejiarath OpPUTHHAJIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIOCOOHOCTh MX MCIOJIb30BAHUS B
O3HABaTEIbHON U COLIMATIbHON
NPaKTUKE

Jucconmanusi, OKHUCIUTCIIb, BOCCTaHOBUTCIIb,
CKOpPOCTb XHUMHYCCKOM p€aKiuu, XHUMHYCCKOC

paBHOBECHE), TEOPUHM M 3aKOHBI (Teopus
XMUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
BEILIECTB AM. byrtneposa, TEOpUs
IEKTPOIUTUYECKON JIMCCOLIMALIUH,
nepuonnyecknii 3axkoH JI.M. Menneneesa,
3aKOH COXpaHEHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKU I A3BIK XHMUH,
(aKTOJIOrMUECKUE CBEJEHUs O CBOWCTBAX,
COCTaBe, HOJIYYEHUU u 0e30macHOM

MCIIOJIB30BAaHNN BAXXHEUIINX HEOPraHUYECKHX
U OpPraHWYeCKUX BEIIECTB B ObITY U
IIPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa;

- YMEThb BBIABIIATH XapaKTE€pHbIC INPU3HAKUA U
B3aMMOCBS3b U3yYEHHBIX NOHATUMN, IIPUMEHSATH
COOTBETCTBYIOIIUE IIOHATHUA IIPU ONUCAHUU
CTPOCHMSI M CBOWCTB HEOPraHMYECKHUX U
OPraHWYECKUX BEIIECTB M UX IPEBpalICHUM;
BBISBJISITh B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C

IIOHATUAMUAU n npeaACTaBJICHUAMU APyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB;
- YMCTb HCIIOJb30BaTh HaMMCHOBaHUA

XUMUYECKUX COEIUHEHUH MEXITYHapOIHOIO
COI03a TEOPETUYECKON U NMPUKIIAJTHON XUMHUU U
TPUBHAJIbHBIE HA3BaHUs BAXKHEHIIMX BELIECTB
(3TMneH,  ameTWiIeH, [IHIEpPUH,  (EHOI,
dbopManbaeru, yKCyCHas KHCIIOTa, TJIMIIHH,
yrapHplii ras3, YrJeKUCIbli Ta3, aMMHak,
ramieHass  W3BECTb, HEramieHas  H3BECTb,
NUTbEBAasT CcoJa M JIPYTUX), COCTaBJISTh
(hopMyIJIbI HEOPraHMYECKHMX M OpraHUYeCKHX
BEILIECTB, YPaBHEHUS XHMHUYECKUX PEAKIUH,
OOBSICHAT, WX  CMBICT;  IOATBEPXKIATh
XapakTEepHbIE XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOUIUMHU  JKCIIEPUMEHTAMH U
3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMETb YCTAHABJIMBATh MPUHAJICKHOCTh
M3YUYEHHBIX HEOPTaHMYECKUX M OpPraHUYEeCKUX
BEILECTB K OINpPEEIICHHBIM KJaccaM M Ipynnam
COCIMHEHUH, XapaKTepH30BaTh HX COCTaB U
BOKHEHIIME CBOWCTBA; OMNPEACNSATh  BHJIbI
XUMUYECKUX CBsi3e (KOBaJe€HTHas, HMOHHAas,
MeTajuInyecKas, BOJIOpPOJIHAS), THIIbI
KPUCTAJUTMYECKUX peueTox BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMUpoBaThH MIPE/ICTABJICHHUS: 0
XUMHUYECKOHU COCTAaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, pPOJHU
XUMUM B TO3HAHUU SBJICHUM NPUPOABI, B
(hopMUpPOBaHMHM  MBIIUICHUSI W KYJIBTYPBI
JUYHOCTH, €€ (hYHKIMOHAJIBbHOM I'PaMOTHOCTH,
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HEOOXOJUMOW JUIsl PELIEHUs] MPaKTHYECKUX
3aa4 M SKOJOTMYECKHM  OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370pPOBBIO U IPUPOJIHON
cpene;

- YMETh IPOBOJUTH PACUETHl 110 XMMHYECKUM
dbopMynaM M ypaBHEHMSIM  XUMHUYECKHUX
peakiuii ¢ HWCHOJb30BaHHWEM  (UIUIECKUX
BEJIMYMH, XapaKTepU3yKOUIMX BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAacchl, 00BEeMa
(HOpMasbHbIE YyCIIOBMS) Ta30B, KOJIMYECTBA
BELICCTBA; HCIIOJIB30BaTh CUCTEMHBIE
XMMHUYECKHUE 3HAHUSA JUIsl IPUHATHS PEILEHUH B
KOHKPETHBIX KU3HEHHBIX CUTyalusX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
CpeacTBa
TIOWCKa,
aHaiu3a u
HWHTEPIIPETAIH
u uHopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
JUISI
BBITIOJTHEHUS
3a1a4
npodeccuoHan
BHOM
JeSITeNIbHOCTH

B o0gacTm 1HeHHOCTHM HaY4YHOIO
MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAyKd W
OO0IIIeCTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JHajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MeCTa B IOJIUKYJIbTYPHOM
MHpE;

- COBEpPIICHCTBOBAaHHE SI3BIKOBOW U
YUTATEIbCKON KYJbTYPBI KaK
CPEeICTBa B3aMMOJICHCTBUS MEXKITY
JIIOAbMU U TO3HAHUA MHUPA,

- OCO3HaHME IIEHHOCTH HAyYHOH
JACATCIIBHOCTH, T'OTOBHOCTBb
OCYIIECTBIIATH ~ TPOEKTHYID U
UCCIIEIOBATENBCKYIO IS TEIHOCTh
MHIUBHIyaJIbHO U B TPYIIIE;

OsBaaneHue YHUBEPCAJIbHbIMHU
Y4eOHbIMHU NMO3HABATEJIbLHBIMHU
JNeHCTBUAMU:

B) padora ¢ unopmanmei:
- BJIaACTb HAaBbIKAMH TIOJTY4YCHUA

uHbpopMalluu U3  UCTOYHHKOB
pa3HbIX THUIOB, CaMOCTOSTEIbHO
OCYLIECTBIATh  IIOMCK,  aHaJIU3,
CUCTEMATU3ALNIO0 u
UHTEPIPETALNIO uHbopMaIuu
pa3nuYHBIX ~ BUIOB U (opm
MIPEACTABIICHMUS;

- CO3JaBaTh TEKCThl B PA3JIHYHBIX
dbopMaTax Cc yuyeToM Ha3HAYCHUS

uHpopMaun u 1L[eJ1eBOM
ayAUTOPHH, BBIOHpast
ONTUMAJIbHYIO bopmy

npcaCTaBJICHMA U BU3YAJIU3allU,

- yMeTb IUJJAHUPOBaTh ¥  BBINOJHSATH
XUMHUYECKH  DKCIEPUMEHT  (TpeBpalleHus
OpraHWYECKUX BEIIECTB TMPU HArpeBaHUH,
MOJIyYEHUE ITUJICHA U U3YyUYEHUE €ro CBOMCTB,
KaueCTBCHHBIC  PEAaKIMU Ha  albJETHIbI,
KpaxMmaj, YKCYCHYHK KHUCJIOTY; J€HaTypauus
OCJIKOB TpPHU HarpeBaHWHU, IIBETHBIC PEAKIUU
0eNKOB; MPOBOJUTH PEaKIMd HOHHOTO OOMEHa,

OTpEeNeNsATh  Cpedy  BOJHBIX  PACTBOPOB,
KayeCTBEHHBbIE  peakuu  Ha  cyibdar-,
KapOOHAaT- W XJOPUI-aHHUOHBI, HAa KaTHOH

aMMOHUSI; pelIaTh HKCIEPUMEHTANIbHBIE 3a/1a4u1
no temam "Metamnbsl" u "Hemeramnnsl") B
COOTBETCTBUM  C  NpPaBWIAMH  TEXHUKHU
0€30MacHOCTH TMPHU OOpAIllEHUH C BEIIECTBAMU
U 1a00paTOPHBIM 000py/I0BaHUEM;
NpPEACTaBIATh  Pe3yJabTaThl  XUMHYECKOTO
JKCIepUMeHTa B (hopMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIUi 1 (HOPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE€3YyJIbTaTOB;

- yMeTh  aHAJNM3UPOBATh  XMMHUYECKYIO
UHQOpPMALIMIO, TOJIy4aeMyl0 U3  Pa3HbIX
HCTOYHUKOB (CPEICTB MAacCOBOM MH(pOpMAIHH,
ceTb VIHTEpHET U pyrue);

- BJAJETh OCHOBHBIMH METOJaMHU HAy4YHOTO
IIO3HAHUS BEIIECTB U XUMHUYECKHX SIBJICHUH
(HabmoieHne,  WM3MEpPEHHE,  HKCIEPUMEHT,
MO/JIEIUPOBaHKE);

- YMETb MPOBOJIUTH pacueThl MO XUMHUYECKUM

dopMynaM W yYpaBHEHHMSM  XUMHYECKHX
peakiuii ¢ HWCHOJb30BaHHWEM  (UIUIECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00BeMa
(HOpMasnbHBIE YCIIOBHS) Ta30B, KOJMYECTBA
BEILIECTBA; UCIIOJIb30BaTh CHCTEMHBIE
XMMHUYECKHE 3HAHUS JJIS IPUHSITUS PELICHUH B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusix,

CBsA3aHHEBIX C BCUICCTBAMHU U UX IIPUMCHCHUCM
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- OUEHHBAThH
JETUTUMHOCTh ~ MH(DOpMaIuu, ee
COOTBETCTBHE MPaBOBBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WCIIOJIB30BATh CpeacTBa
UHPOPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
peleHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3ama4 c
coOIII0ICHIEM TpeOoBaHU
OPrOHOMHUKH, TEXHUKA
0e30IacHOCTH, TUTHUCHEI,
pecypcocOepexeHrs, TPaBOBBIX W
THYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBbIKAMH
pacro3HaBaHMs U 3aIIUTHI
uHpopManuu, HHOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH;

JOCTOBEPHOCTH,

OK 04.
DddexTuBHO
B3aMMO/ICHICTBO
BaTh U
paboratsb B
KOJUJICKTUBE U
KOMaH/Ie

- TOTOBHOCTbH K CaMOpPa3BUTHIO,

CaMOCTOATCIIbHOCTH u
CaMOOIIPECACIICHUIO,
-OBJIaACHUC HaBbIKaMH y‘le6H0-

HCCIIEA0BATENIBCKOM, IPOEKTHOW M
COLIMAJIbHOM AESTEIbHOCTH;

OsBianeHue YHUBEPCAJIbHbIMHU
KOMMYHHKATHBHBIMH
JNeHCTBUAMMU:

0) coBMecTHasi 1eITeJIbHOCTh:

- TIOHMMaTh U  HCHOJB30BaTh
MpeuMyIiecTBa  KOMAaHIHOM U
WHIVNBUIYATBHON paOOTHI;

- TpPUHUMATh 1EIH COBMECTHOM
JIeATeTbHOCTH, OPraHU30BbIBATH U
KOOPJIMHHUPOBATh JECHCTBUS MO €€
JIOCTM)KEHHUIO:  COCTABJISITH  IUIAH
JICUCTBUMA, pacnpenesiaTh pojud C
y4e€TOM  MHEHUH  YYaCTHHKOB
o0cCyXIaTh PE3yNIbTaThI
COBMECTHOH paboTHI;

- KOOPJAMHHUPOBaTh U BBIMOJHSTH
paboTy B YCJIOBHSIX peEaibHOTO,

BUPTYaJIBHOTO n
KOMOWHUPOBAaHHOTO
B3aHMOJICHCTBHUS;

- OCYILECTBIISATh IMO3UTHBHOE
CTpaTeTHYecKoe  TOBEACHHE B

Pa3IMYHBIX CHUTYyAIMsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHWe, OBITh
WHUIIUATHBHBIM

OBaaneHue YHHUBePCAJbHbIMH

- yMeTb IUJJAHUPOBaTh ¥  BBINOJHATH
XUMHUYECKHI  DKCIEPUMEHT  (TpeBpalleHus
OpraHWYECKUX BEIECTB TIPU HarpeBaHUH,

MOJIyYEeHUE ITUJICHA U U3YUYEHUE €ro CBOMCTB,
KAQUeCTBCHHBIE  pEAKIMM  HA  aJlbICTUIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypaus
OCJIKOB TpU HarpeBaHWHU, IIBETHBIC PEAKIUU
0eNKOB; MPOBOJIUTH PEaKIIMd HOHHOTO OOMEHa,

ONpeAeNsiATh  Cpely  BOJHBIX  pPacTBOPOB,
KayeCTBEHHbIE  peakiuu Ha  cylbdaTt-,
KapOOHaT- M XJOPUJ-aHUOHBI, Ha KaTHOH

aMMOHUSI; pelIaTh HKCIEPUMEHTANbHbIE 3a/1aun
no temam "Metamnel" u "Hemeramnsl") B
COOTBETCTBUM  C  NPaBWIAMHU  TEXHUKHU
0€30MMacCHOCTH TIPH OOpPAIIEHUU C BEIIeCTBAMU
U 1a00paTOPHBIM 000opyJ0BaHUEM;
NpPEACTaBIATh  Pe3yJIbTaThl  XUMHYECKOTO
JKCHEepUMeHTa B (hopMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKINi 1 (HOPMYIHPOBATH
BBIBOIb HA OCHOBE 3THX PE3YJIbTaTOB




PEryJIsiTUBHBIMU JeHCTBUSAAMM:

) IpUHATHE Cce0s1 W JAPYrux
JIOJeH:

- IPUHUMATh MOTHBBI U apTYMEHTBI
Jpyrux JIIOJed TpH  aHaIMU3e

PE3yJIbTATOB IEATEIbHOCTH;
- IpU3HABAaTh CBOE MPaBO U IMPaBO
JIPYTHX JIIO/ICH HA OLIUOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH
MUP C MO3UIMH JIPYTOTO YEJIOBEKa;

OK 07.
ConelcTBOBaTh
COXpaHEHUIO
OKpyKaroleu
cpenpl,
pecypcochepex
C€HMIO,
MIPUMECHSTH
3HaHUs 00
H3MEHEHUU
KJIuMara,
TIPUHITATIBI
OEpEKITUBOTO
MIPOM3BO/ICTBA,
3¢ PEeKTHBHO
JIENUCTBOBATE B
Ype3BbIYAHBIX
CUTYaITUIX

B 001acTH 3K0J0rH4€CKOT0
BOCIIMTAHUSA

- c(hOpMUPOBAHHOCTH
HKOJIOTMYECKOM KYJbTYPBI,
IIOHUMAHHUEC BJIIUSIHUA COLUAJIBHO-
HSKOHOMHUYECKUX  MPOILECCOB  Ha
COCTOSTHHE MIPUPOIHON u
COLIMAJILHOM  Cpelbl, OCO3HaHHE
1J100aJIbHOTO xXapaxkTepa

HKOJIOTHYECKUX MTPObIIeM;

- IUIAHMPOBAHHUE M OCYLIECTBICHUE
JIEUCTBUI B OKpYyXarollel cpene Ha
OCHOBE 3HAHHUs LIEJIEH YCTOMYMBOIO
pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HEINpPUATHE JICUCTBUH,
IPUHOCALIMX BpeA  OKpY’Karolen
cpene;

- yMEHHE IIPOrHO3UPOBATH
HEOJIarONMpPUATHBIE 3KOJOTUYECKUE
MOCJIEACTBUSL  NPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacUIMpPEHUE ONbITA JEATEIBHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJZICHHE HABbIKAMH y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIbHOU ACSTEIbHOCTH;

- chopMUpOBATH MPECTABICHUS: o
XUMHUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KAapTUHBI MHpA, POJIU
XMMHM B TIO3HAHWHU SBJICHUUA MPUPOJBI, B
(GOpMHUPOBAaHMHM  MBIIUICHUSI H  KYJIBTYPBI
JUYHOCTH, €€ (HYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM MJI PEIICHUS MPAKTUYECKUX
3aJad M DJKOJOTHYEeCKH  O0O0OOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3J0POBbIO U MPHUPOTHON
cpene;

- yMeTh COOJIOJATh MPaBHIIa IKOJIOTHUYECKU
[eJeco00pa3HOro TMOBEAEHUs B OBITY U
TPYAOBOM AEATEIbHOCTH B LESAX COXPAHEHUS
CBOEr0 370pOBbS M OKPYXKAIOILIEW MPUPOIHON
CpElbl; YUUTHIBATh OMACHOCTh BO3JCHCTBHS Ha
J)KUBBIE OpPraHU3Mbl OIPEJIECICHHBIX BEIIECTB,
MOHMMAs CMBICI TIOKA3aTesid MPEeeiIbHON
JIOITYCTUMOW KOHIIEHTPALIKU




2. CTPYKTYPA Y COAEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIHATLIAHBI

«XHUMMUSA»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThI

Buna yueOnoii padoTnl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM MPOrpaMMbl JHCHHUIINHBI 72
B T.4.

OcHOBHOe coep:KkaHue 64
BT. U..

TEOPETHUECKOE 00yUeHne 30
MPAKTUYECKUE 3aHATUSA 24
1abopaTOPHBIC 3AHITHUS 10
IIpodeccuonanbHO-0pHMEHTUPOBAHHOE COJlep:KaHMe (coaep:KaHue 6
NPHUKJIATHOTO MOLYJIs1)

BT. U..

TeopeTHYecKoe 00ydueHue 2
MIPAKTUYECKUE 3aHATUS 4
IIpome:xyTounas arrectauus (quddepeHInPOBAHHbBIN 3a4ET) 2
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2.2. TeMaTuyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HanmenoBanue
pa3aesioB M TeM

Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE H
npo¢ecCHOHATBHO-OPUEHTHPOBAHHOE),
JIa0OopaTopHbIe U NPAKTHYECKHE 3aHATHS,
NMPUKJIAIHOH MOAYJIb

O0BLeMm
9aC0B

DopmMHpyeMble
KOMITETeHIIUHU

1

2

4

OcHoBHOE€ coacpkaHue

Pa3jnen 1. OcHOBBI cTPOEHMS BellleCTBA

Tema 1.1.
Crpoenune
aTOMOB
XAMUYECKHUX
DJICMCHTOB U
pupoa
XUMHYECKOM
CBSI3U

OcHOBHOe coiep:kaHue

TeopeTnyeckoe o0yueHue

N[ A SN

CoBpemeHHas MO/IEb CTPOECHUSA aroma.
CHUMBOJIMYECKUH A3BIK XUMHHU. XUMUYECKHUI 3JIE€MEHT.
OnexkTpoHHas KoHpuryparus aroma. Kinaccudukamms
XUMHYECKUX JJIEMEHTOB (S-, p-, d-dJEMEHTHI).
BanienTHBIE 351€KTpOHBI. BalleHTHOCTE. DNEKTpOHHAS
npupoja XUMHYECKON CBSI3H.
DNeKTPOOTPUIIATETLHOCTh. BUIBI XUMHYECKOW CBS3H
(xoBazieHTHAasl, MOHHAs, METa/NInYecKasi, BOJOPOAHAs)
M CIOCOOBI €€ 00pa3oBaHus

OK 01

HpaKanecmle 3aHATHUA

Pemenne 3amaHmii Ha HCIIOJIB30BAaHHE XHMHYSCKOM
CHUMBOJUKH u Ha3BaHU CO€OUHEHMUI 11 (0)
HOMEHKJIAType MEKIYHapOAHOTO coro3a
TEOPETUYECKON M MPUKIAAHOW XUMHUH U TPUBUATBHBIX
HA3BaHWH I COCTaBJICHHUS XUMHUYECKHX (HOpMYIT
NIBYXaTOMHBIX COEIWHEHUH (OKCHIIOB, CYyIb(UIOB,
TUAPUIOB U T.I.) H JAPYIHX HEOPTraHUYECKUX
COEIUHEHMH OT/IEIBHBIX KJIACCOB.

[IpakTueckue 3amaHusi Ha YCTAHOBJIEHUE CBSI3U
MEXIy CTPOCHUEM aTOMOB XMMHUYECKUX AJIIEMEHTOB U
MEPUOJNYECKUM HM3MEHEHHEM CBOMCTB XHUMHUYECKUX
DJIEMEHTOB M HMX COCIMHEHHH B COOTBETCTBUH C
moJtokeHueM I1epruoamIecKoi CUCTEMEL.

Tema 1.2.
[Tepuoanueckuit
3aKOH H
tabmuma J[.U.
Menneneena

OcHoBHOe cogepkaHue

IIpakTHYeckue 3aHATHSA

OK 01
OK 02

IIepuonnueckas cucteMa XMMUYECKUX DJIEMEHTOB
J.1. Menpaeneepa. ®U3NUECKUN CMBICIT
Ilepuonnueckoro 3akona /I.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX
BEILIECTB B COOTBETCTBHH C IOJIOKEHUEM
XUMUYECKOro aeMeHTa B llepruoaunyeckon cucreme.
MupoB0O33peHYECKOE U HAYYHOE 3HAYEHUE
Ilepuonnueckoro 3akona /I.11. Menneneesa.
[Tporuo3sst .. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI HA XapaKTepU3aLUIo
XHUMHAYECKHX 3JIEMEHTOB «MeTaminueckue /
HEMETAJJINYECKHE CBOMCTBA,
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AIEKTPOOTPHUIIATEIIPHOCTh XUMHUYECKHUX JICMEHTOB B
COOTBCTCTBUH C UX JJICKTPOHHLIM CTPOCHUCM U
MTOJIOXKEHUEM B MEPUOMYCCKON CHCTEME XUMHUYECKHIX
anemeHToB JI.M. MenaeneeBa»

Paznen 2. Xumunuyeckue peakunu

10

Tema 2.1. Tumnel
XUMHUYECKUX
peaxkuun

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenune

Knaccugukaius v THIIBI XUMHUUECKUX PEAKIUHN C
y4acTHEM HeOopraHu4ecKux BeniecTB. CocraBieHne
YPaBHEHUI pEaKIUi COCMHEHUS, PA3JI0KEHNU,
3aMeleHus, 0OMeHa, B T.4. peaKIuii TOpeHus,
OKHCJICHUS-BOCCTAHOBJIEHUS.

VYpaBHEHHUsI OKHCIIEHUS-BOCCTaHOBIIEHUA. CTeneHb
okucieHust. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBneHre 1 ypaBHUBAaHNAE OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKIIUN METOJIOM AJIEKTPOHHOIO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE
peaKury B IPUPOJIE, MPOU3BOACTBEHHBIX MPOLECCAX U
KU3HENIEATEIIbHOCTH OPraHU3MOB

HpaKaneCKne 3aHATUSA

KonuuecTBeHHble OTHOIIEHHA B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbl B XMMHUHM M PAacyeThl I10
YpaBHEHUsAM XUMUYECKHX peakiuui. Monb Kak
eAVMHUIA KOJIMYEeCTBa BewlecTBa. MonsipHas macca.
3aKOHBl COXpPAHEHUS MacChl M DJHEPIMHU. 3aKOH
ABoraapo. Monsipablii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTh ~ Tra3oB. PacueTsl 10  ypaBHEHUSAM
XUMUYECKHX PEaKIHi C MCHOJIb30BAHUEM MACCHI,
o0bemMa (HOpManbHBIC YCIIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA

OK 01

Tema 2.2.

DNEKTPOIUTHYEC
Kasl TUCCOLMAIIH
¥ HOHHBIN 0OMeH

OcHoBHoOe coaep:kaHue

Teopernueckoe o0yuenue

Teopuss BIEKTPOIUTHYECKON auccouuanuu. oHsI.
DNEeKTPONIUTHI, HEINCKTPOJIUTHI. Peaknuum WOHHOTO
oomena. CocraBleHue peakiii HOHHOTO OOMeHa
MyTEM COCTAaBJIICHUS HMX IIOJIHBIX W COKPAlIEHHBIX
HMOHHBIX ypaBHEHMI. KHUCIOTHO-OCHOBHBIE pEAKIUU.
3aaHus Ha COCTABJICHNE HOHHBIX peaKIui

JlabopaTopHble 3aHATHUS

JlaGopaTtopnas padoTta “THITBI XUMUYECKUX pEeaKIuii”.
HccnenoBanue TUIOB (110 COCTAaBY M KOJIUYECTBY
UCXOIHBIX U 00pa3yIOUINXCs BEUIECTB) U MPU3HAKOB
XUMUYECKUX peakuuid. [IpoBeneHue peakuuii HOHHOTO
oOMeHa, onpeielieHne CPeibl BOJHBIX PACTBOPOB.
3a/ilaHusl HA COCTaBJICHUE HOHHBIX peakUui

KonTpoasnas
pabora 1

CTpOCHI/IC BCHICCTBA U XUMHNYCCKHEC pCaKIIUH

OK 01
OK 04

Pazgea 3.

CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BellleCTB

16

Tema 3.1.
Knaccudukanus,

OcHoBHOe cogep:kaHue

TeopeaneCKoe oﬁyqelme

OK 01
OK 02
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HOMCHKIJIaTypa U
CTPOCHHUC
HCOPTraHNYCCKUX
BCIICCTB

[IpeameT Heopranmveckoit xumun. Kimaccudukamms
HeOpraHuyeckux BemecTs. [IpocThie U clIoKHbBIE
BemecTBa. OCHOBHBIE KJIACCHI CJIOJKHBIX BEIIECTB
(OKCUABL, THAPOKCUIBI, KUCIOTHI, COIH). B3auMocBsi3b
HEOPraHUYECKHUX BEIIECTB. ATrperaTHbIe COCTOSHUS
BemecTBa. Kpucrammmdeckue u aMop(HBIE BEIIeCTBA.
THIBI KPUCTAIUTMYECKHUX PEIICTOK (aTOMHAs,
MOJICKYJISIpHAsI, HIOHHAs, METAJUIMYECcKasi).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BELIECTBA OT THIA
KPUCTAJUTMYECKOUN penieTki. 3aBUCUMOCTh
XHMHUYECKOH aKTMBHOCTH BEIIECTB OT BHIA
XUMHUYECKON CBSA3U U TUIA KPUCTAIINYECKOU
pemeTky. ITpuarHEl MHOTOOOpa3us BENIECTB

HpaKTuqecmle 3aHATUSA

Homenkiiatypa HEOpraHM4ecKuX BEIIECTB: Ha3BaHUE
BEIIECTBA UCXO/I U3 UX XUMUYECKOU (HhOpMYITbI MIIH
COCTaBIICHUE XUMUIECKOU (DOPMYITBI UCXOJS U3
Ha3BaHUs BemecTBa 1mo MexayHapoaaon (MIOITAK)
WJIM TPUBHAIBHON HOMEHKJIATypeE.

Pemenne mpakTHuecKUxX 3aJaHui MO Ki1accupukaimm,
HOMEHKJIaType u XUMUYECKUM dhopmyam
HEOPraHWYECKNX  BEIIECTB  Pa3JMYHBIX  KJIACCOB
(yrapHblii ras, yriekuciablidi ra3, aMMHUak, raiieHas
W3BECTh, HEralleHass HW3BECTb, IIUTbEBAas CoAa U
JIPYTHX): Ha3plBaTh M  COCTaBIATH  (POPMYJIBI
XUMHUYECKUX BEILECTB, ONPEAENIATh NPUHAMIECKHOCTh
K KJ1accy.

HcTounuku xumMuueckoi HHGpopMaIuu (CpeicTs
MaccoBoi nHpoOpMaIuu, cetb UHTEpHET U ApyTHe).
[Touck nHpoOpMaIUK MO HA3BAHUAM,
naeHTH(hUKATOPaM, CTPYKTYPHBIM (hopMyIam

Tema 3.2.
duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHue

Mertamnel.  OOmue  Qu3MUecKkue MW XUMHUYECKUE
cBoiicTBa MeTauioB. CrocoObl MoydeHHs. 3HAUCHUE
METAJUIOB W HEMETAUIOB B  TpUpoOJle U
KU3HENICATCIbHOCTH  YeJOBeKa W OPTraHU3MOB.
Koppo3uss MmeTamioB: BUIBI KOPPO3UH, CIOCOOBI
3alIATEI METAJIJIOB OT KOPPO3UH

Hemeramnel. OOmme ¢uznueckue W XUMHYECKHE

CBOMCTBA HEMETAJIIOB. Tunuunsie CBOMWCTBA
HemetaiioB IV— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COCTMHECHUN HEMeETalJIoB.

KpyroBopoTsl OMOTE€HHBIX 2JIEMEHTOB B IIPUPOJIE

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYEeCKUX BEIIECTB (OKCUI0B, THIPOKCUIIOB,
KHCJIOT, COJIEN U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX
COEJIMHEHM, BBICIIMX OKCHJIOB M THIPOKCUIOB

I[MpakTnyeckune 3aHATHS

OK 01
OK 02
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CocraBneHrue ypaBHEHUM XHMHYECKUX pEaKIUi C
y4acTHEM TMPOCTBIX M CJIOXKHBIX HEOPTraHUYECKHUX
BELIECTB: METaJUIOB M  HEMETAUIOB, OKCHUJOB
METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHHM U aM(OTEpHBIX
THAPOKCHJIOB; HEOpPraHUYECKUX coJiei,
XapaKTepU3yIOIINX UX CBONCTBA.

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPEeTUYECKMX 3aJaHhii Ha CBOKMCTBA, COCTaB,
NoJIy4eHrne U 6e30macHoe HCIOb30BAaHUE BAKHEUIIINX
HEOPraHMYECKUX BEUIECTB B OBITY U MPaKTHYECKOU
JIeSITEJIbHOCTH YEJIOBEKa

Tema 3.3.
Wnentuduxarms
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE cogep:kaHue

JlabopaTopHble 3aHATHSA

Jlaboparopras pabota «MneaTdukanus
HEOPraHUYECKUX BEIICCTBY.

Pemtenue SKCHCPUMCHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM
CBOMCTBaM  META/UIOB M  HEMETA/UIOB,  IIO
paclo3HABAHMIO M TOJIyYCHUIO COCTMHEHHI METaLIOB
U HEMETAILJIOB.

Vnentudukanymss  HEOPraHMYECKUX  BEIIECTB  C
UCIOJIb30BAHUEM WX (PHU3HKO-XMMHUYECKUX CBOWCTB,
XapaKTCPHBLIX KAYCCTBCHHBIX peaKHI/IfI. KauecTBennrle
peakiuu Ha cyybhar-, KapOoHAT- U XJIOPHI-aHUOHHBI,
Ha KaTUOH aMMOHUA

KonTtpouabnas
pabora 2

CsoiicTBa HCOPraHUYCCKUX BCIICCTB

OK 01
OK 02
OK 04

Pazgea 4.

CTpoeHue 1 CBOMCTBA OPraHMYEeCKUX BeleCcTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

OcHoBHOE cogep:kaHue

Teopeanecxoe oﬁyqelme

[losiBeHne 1 pa3BUTHE OPTAHUYECKON XUMHH KaK
Hayku. [Ipeamer opranndeckoit xumun. Mecro u
3HAYEHHE OPTaHUYECKON XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHUE KaK IOpPANOK COEAUHEHUS
aTOMOB B MOJIEKYJIE€ COIJIaCHO MX BaJICHTHOCTH.
OCHOBHbIE ~ TIOJIO)KEHUS  TEOPUU  XMUMHUYECKOTO
CTPOCHMS OpraHMYECKHX  coenuHeHud  A.M.
byrnepoBa.  YTmepoaHBI  CKEJIET OpraHU4eCcKOn
MOJIEKYJBl. 3aBUCUMOCTb CBOWCTB  BEIIECTB  OT
XUMHUYECKOTO CTPOCHMsI MoJeKyd. HM3omepus wu
U30MEDBI.

[lonatne o ¢yHKOMOHATBHON rpymme. Pamgukain.

ITpuHLIMIIBI KJaccuuKanuu OpPraHUYECKUX
coelMHEHM. MexayHapoaHas HOMEHKJIAaTypa |
IIPUHLIMIIBI HOMEHKJIATypbl OpPraHUYECKUX
coequnenuii.  IlomsTme 00  a3oTconmepKammx
COEJMHEHUX, OMOJIOTMYEeCKM AaKTHBHBIX BELIECTBaX
(yriesopax, KUPaXx, Oenkax U ap.),

BBICOKOMOJICKYJISIDHBIX ~ COCAMHEHUSX  (MOHOMeEp,
MOJIUMED, CTPYKTYPHOE 3BEHO)

OK 01
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IIpakTH4yeckue 3aHATHA

Homenknartypa OpPraHUYeCKHUX COCJIMHEHMI
OTJENBbHBIX KJIACCOB (HACBILLIEHHBIC, HEHACBILICHHBIE U
apoMaTHYeCKHEe YTJIEBOJOPOJIbI, CHHUPTHL, (PEHOJIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHCJIOTHI U [p.)
CocTaBiieHHE TOJHBIX M COKpPALIEHHBIX CTPYKTYPHBIX
(bopMyT OpraHMYeCKMX BEIIECTB OTAEIBHBIX KIAcCOB,
UCIIONB3YSl WX Ha3BaHUS IO CHCTEMaTHYEeCKOW U
TPUBHAIBHON HOMEHKJIAType (STWJIEH, alleTUJIEH,
MIepuH, GeHol, GopManbIerua, YKCyCHas: KUCIIOTa,
TJIALUH). Pacuetsl IIPOCTENILIEH bopmybI
OpPraHUYECKON MOJIEKYyJIbl, UCXOJs U3 3JIEMEHTHOIO
cocrtana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COCIMHECHU I

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0yuenue

DU3HKO-XUMUYECKHE CBONCTBA OpraHUYeCKUX
COCJMHEHUN  OTIENBbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaMu W HOMEHKJIATYphl BHYTPH KIiacca;
rOMOJIOTHUYECKUI psa U obas ¢Gopmyna; n3oMepus;
¢u3nueckue  CBOKMCTBAa; XMMHUYECKHE CBOMCTBA,
CIOCOOBI MOJIYYEHMST):

—  TpenenbHbIE  YIVIEBOMOPOALI  (aJIKaHbl U
LUKJIOAJKaHbl). [OpeHWe MeTaHa Kak OJWH U3
OCHOBHBIX MCTOYHUKOB TE€IJIa B MPOMBIIIICHHOCTH U
OobiTy. CBoiicTBa  MNPUPOJIHBIX  YIJIEBOJIOPOIOB,
HAaxXO0JICHUE B MPUPOJIC U TPUMEHEHHUE ATKAHOB;

— HemnpeenbHbIe (aJIKCHBI, aJIKWHBI M QJIKAIUCHBI) W
apoMaTUYECKHe YTJIEBOAOPOJbI. ['OpeHue areTuieHa
KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISt
CBApPKH U PE3KU METAJIIOB

— KHCJOPOACOJAEpIKAINe COCTUHEHUs (CHUPTHl U
(deHobl, KapOOHOBBIE KUCIOTHI U 3(PUPHI, adbACTUIbI
U KETOHBI, JKUpbI, yriaesozabl). Ilpakruueckoe
IPUMEHEHUE ATHIEHIJIMKOMS, TJHIepuHa, (eHona.
IIpumenenue ¢dopmanpaeruaa, aleTalbJerna,
YKCYCHOM KHCIOTh. Mplla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoloIIMe CBOWCTBA MbLIA

—  a30TcojAepXkallue  CoeauHeHus  (aMUHBI |
aMUHOKHCIIOTBI,  Oenku).  BBICOKOMOJNEKYIsIpHBIC
COCMUHECHHS  (CHHTETHYECKHE M  OMOJIOTHYECKH-
aKTUBHBIC). MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepwu3anus dTHIEHa KaKk OCHOBHOE HaIlpaBJICHUE
€ro UCII0JIb30BaHHUS.

['eHeTnveckas CBs3b MEKIY KJIAcCaMHU OPTraHUYECKUX
COCIMHCHMI

IIpakTnyeckmne 3aHATHS

CBoiicTBa OpPraHMYECKUX COEAUHEHUN OTACIIbHBIX
KJIaCCOB (TpuBHANIbHAS u MEXTyHapOHas
HOMEHKJIaTypa, XHMHUYECKHE CBOWMCTBA, CHOCOOBI
MOJTyYEeHUs1): TIpe/ieNibHbIC (IKAHBI M ITUKIOAJIKAHBI),
HenpeenbHble (AJIKeHbI, ANKUHBl U alKaJueHbl) WU
apOMAaTUUYECKHE VYTIEBOJIOPOAbl, CIHUPTHI U (PEHOJIBI,

OK 01
OK 02
OK 04
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KapOOHOBBIE KUCIIOTHI M 3(UPBI, albJIEeTU/bl U KETOHBI,
aMUHBl W AMMHOKHCIOTBHI, BBICOKOMOJIEKYJIIPHBIE
COCIUHEHMS. 3aJaHus Ha COCTaBJICHME YpaBHEHUU
XUMUYECKHX PEaKIMM C Yy4YaCTHEM OpraHU4EeCKUX
BELLECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuii (B TOM YHCIE IO
[IPEAJIOKEHHBIM LeIoYKaM IIpeBpalleHHii),
XapaKTEPU3YIOIIUX XUMHYECKHE CBONCTBA
OPraHUYECKUX COCIMHEHHUM OTACIBHBIX KJIACCOB,
CHOCOObl MX MOJY4YEHHs] M Ha3BaHHWE OpPraHMYECKHX
COCIMHECHUM IO TPUBUAJIBHOW WM MEKIyHapOIHOMN
CHUCTEMAaTUYECKOW HOMEHKIIATYpE.

Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHU Ha CBOWCTBA OPTraHUYECKHX
COCIMHEHMM OTICJIbHBIX KIACCOB

JlaGoparopHas pabdora

JlaGopatopnast pabota “IIpeBparieHusi OpraHuYecKuX
BEIIECTB IPU HarpeBaHuu'.

[Tonyyenue »STWiIeHAa W H3Y4YEHHE €ro CBOMCTB.
MopenupoBanne MOJIEKYJI " XUMHYECKHX
IpeBpalleHU Ha IpUMepe ITaHa, ITUICHA, alleTUIIeHA

U Jp.

Tema 4.3.
Nnenrudukamnms
OpPraHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U
MIPOU3BOJICTBEHH
Ol 1EATETBLHOCTH
YyeJa0BeKa

OcHoBHOe coaep:kaHue

Teopernueckoe o0yuenue

buooprannueckue coeauHenus. IlpuMeHeHue u
Owonorudeckas  posib  yrieBogoB.  OKuCIeHHe
YIJIEBOIOB — UCTOYHHMK SHEPTHH KUBBIX OPTaHHU3MOB.
OO6nacTi pUMEHEeHUsT aMHHOKHCIOT. [IpeBparenus
OCIKOB TMHUIM B OpraHW3Me. bHOJOrHYECKUe
¢byHkIMu O6enkoB. buonornueckne QyHKIMHA KUPOB.
Ponb opranuueckoil XMMHM B PEIICHUU MPOOIEM
MTUIIEBOH 0€30MaCHOCTH

Ponp opranmueckoil XMMHHM B PpELICHUH NpoOieM
SHEpreTHYecKoi  Oe30MacHOCTH, B  Pa3BUTHH
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPIruu (aJbTEpPHATHBHBIE HCTOUYHUKH
sHepruM). OINACHOCTb BO3JCHCTBUS Ha IKUBBIC
OpraHu3Mbl OpPraHUYECKHUX BEIIECTB OTACIBHBIX
KJaccoB  (YIJIEBOJOPOXBI,  CIUPTHI,  (PEHOJIBI,
XJIOPOpPraHUYECKHE MPOU3BOIHBIE, aANIbACTUIBI U P.),
CMBICJI ~ IIOKa3aTelld  IPEACIbHO  JIOIyCTUMOM
KOHIICHTPALUH

JlabopaTopHble 3aHATHUS

JlaGopaTopHas pa0ora: “Unentuduxanus
OpraHUYECKUX COCTUHEHHUH OTICIHHBIX KJIACCOB™
Wnentuduxanms OpPraHUYeCKUX COEJIMHEHUN

OTIIETBHBIX KJIacCOB (Ha TPUMEPE aJbJICTHIIOB,
Kpaxmala, YKCYCHOH KHCIOThI, O€IKOB W T.I.) C
WCIIOJIb30BaHUEM HX (DU3UKO-XMMHYECKUX CBOMCTB M
XapaKTEPHBIX KAaueCTBEHHBIX peakuuid. /lenarypauus
Oenka npu HarpeBaHuwu. llBeTHbIC peaknuu OEJIKOB.

OK 01
OK 02
OK 04




BO3HUKHOBEHHME aHAJIMTUYECKOIO CUTHAJIA C TOYKHU
3pEHHs] XHMHMYECKMX MPOLECCOB IIPU NPOTEKAHUHU
KaueCTBCHHOU peakuuu, NIO3BOJIAIOILIEH
UACHTU(PUIMPOBATh IPEAJIOKEHHbIE OpraHUYECKUe
BEILECTBA

KonTtpoabHas
pa6ora 3

CrpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB

Paznea 5.

Kunernueckue " TePMOIUHAMHYECKHUE
3aKOHOMEPHOCTH NPOTEeKAHUS XMMHYECKHX
peaknui

CxopocTb
XUMHUYCCKUX
peaKkuum.
XUMHUYECKOE
paBHOBECHE

OcHoBHOE€ coacpkaHnue

Teopernyeckoe o0yueHue

CKOpOCTh peakluH, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX
(GakToOpoB:  TMPUPOIBI  PEArHPYIONIMX  BEIIECTB,
KOHLICHTPALlUN PEearupyrolnx BEIIECTB, TEMIIEPATypPbl
Y IUIOMIAAN PEAKLHMOHHOW MOBEPXHOCTH. TemnoBbie
3hdexThl  XUMHUYECKMX  peakiui.  OJK30- |
SHJO0TEPMUYECKHE, PEAKIIHH.

OOpatuMOCTh peakIuii. XUMHUYECKOe pPaBHOBECHE M
€ro CMEMICHHE IMOJ] ACHCTBHEM Pa3IUYHBIX (aKTOPOB
(KOHILIEHTpalMsl peareHTOB WM MPOJYKTOB PEaKIIUH,
JIaBJIEHUE, TeMIEpaTypa) JUisl CO3/IaHus ONTUMATbHBIX
YCIOBUM  NPOTEKaHUS XUMHUYECKHX  IPOLIECCOB.
ITpunnun Jle [llaTenne

OK 01
OK 02

IIpakTH4yeckue 3aHATUA

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHaim3  (akTOpOB, BIUSAIOIIMX HAa HW3MEHCHUE
CKOPOCTH XUMHUYECKON pEeaKlIHuH, B T.4. C MO3UIUN
HKOJIOTHYECKH 11€J€CO00pa3HOro MOBEACHHS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO
310pOBbS U OKPY>KaIOLIEH NPUPOJIHON CPEBI.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
IIPUMEHEHNE NpUHIATIA Jle-1IlaTennbe s
HaxOXKJICHUs HAIpaBJICHUS CMELICHUS pPaBHOBECHS
XUMHYECKON peaKInu U aHaian3 (akTopoB, BIUSIONINX
Ha CMELIEHUE XMMHUYECKOTO PABHOBECHS

OK 01
OK 02

Pazgea 6.

PacTBOpbI

Tema 6.1.
ITousatue o
pacTBopax

OcHoOBHOe coiep:KaHue

N

TeopeTnueckoe o0yueHue

PacTBopeHne kak (DU3MKO-XMMHUYECKUH mpoliecc.
PactBopbl. CnocoObl IPUTOTOBJIEHHSI PACTBOPOB.
PactBopuMocTs. MaccoBas 10511 pacTBOPEHHOIO
BEIICCTBA. CwMbicn IIOKa3aTels IIPENEIBHO
JIOITYCTUMOW KOHLEHTPALlUU U €r0 HCIOJIb30BaHUE B
OLIEHKE 3KOJIOrMYeCKON 0€30IaCHOCTH.

[TpaBua 5KOIOTUYECKH LIEIECO00PA3HOrO MOBEICHUS
B ObITYy M TpYyIOBOH JAEITEIBHOCTH B  LEISIX
COXpaHEHUs CBOEro 3J0pOBbs M  OKpY)KaroLIeH
IIPUPOJHOM CpEeJIbl; ONIACHOCTh BO3/IEUCTBUS HA KUBBIE
OPraHMU3MBbI ONPECIICHHBIX BEIIECTB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX

OK 01
OK 02
OK 07
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3aJaHuM Ha pacTBOPLI, UCIIOJIB3YCMBIC B OBITOBOM MU
HpOHBBOI{CTBCHHOfI JCATCIIbHOCTH YCJIOBCKA

Tema 6.2.
Hccnenosanue
CBOMCTB
pacTBOpOB

OcHOBHOE coaep:kaHue

JlabopaTopHble 3aHATHS

JlaGopartopnast pabota «I[IpuroroBieHue pacTBOPOBY.
[TpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBol, %)
KOHIIGHTpauu  (C  TPAKTUKO-OPUEHTUPOBAHHBIMHU
BONPOCAaMH) U ONpeAeJeHHe  Cpelbl  BOJHBIX
pPacTBOpOB.

PenieHue 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJePKAHME (COMEPKAHMe
NMPUKJIATHOTO MOYJIf)

Pazgea 7.

Xumus B ObITY ) | NMPOU3BOJACTBEHHOM
JeATeJILHOCTH YeJI0BeKAa

Xumus B ObITY U
MIPOU3BOJICTBEHH
Ol IeSATEIbHOCTH
yeJIoBeKa

OcHOBHOE cogep:kaHue

TeopeaneCKoe oﬁyqefme

Hogselimme noCTHKEHMS XMMHYECKOM HAayKu U
XUMHMYECKOM  TexHosornu. Pomp  xummm B
00ECTIeYeHNN DKOJIOTHYECKOW, DHEPreTHYECKOW |
MUILEBOM  0€30MacHOCTH, pa3BUTHH  MEIHUILIMHBL
[IpaBuma moumcka W aHaNIM3a  XUMUYECKOHU
MHGOPMALUU U3 Pa3INYHbIX HCTOYHUKOB (Hay4Has U
y4eOHO-Hay4Hasl JIMTepaTypa, CpPeACTBa MacCOBOM
nH(pOpMaInu, ceTh MIHTepHeT)

IIpakTHYeckue 3aHATHSA

ITouck u a”Haignu3 KEHUCOB O IMPUMCHCHUN XUMHWYCCKUX
BEUIECTB W TEXHOJOTMA C y4eToM Oynyiien
MpoPECCUOHAIIBHOW ~ ACSATENBHOCTH 1O  TEMaM:
BaOKHEHIIINEC CTPOUTEIILHBIC MaTepHuabl,
KOHCTPYKIIMOHHBIE MaTE€pHaNIbl, KpPAacKH, CTEKIO,
KEepaMHKa, MaTepHuabl JUTS 3JICKTPOHHKH,
HaHOMATCpHaJIbl, TCKCTHJIIbHBIC BOJIOKHA, HCTOYHHUKH
SHEPruM, OpraHNYeCcKHe U MHUHEpalIbHbIE YJOOpPECHHUS,
JICKApCTBCHHBIC BCIICCTBA, 6I)ITOBa$I XUMHUSL.

3ammra: IlpencraBieHue pe3yJabTaTOB  PELICHHS
KeHcoB B (hopMe MUHH-JIOKJIQ/Ia C IPE3CHTAIEH

OK 01
OK 02
OK 04
OK 07

IIpomexyTounas aTrecTanys MO JTUCHHUIINHE
( anddepennmpoBaHHbIi 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMY TPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUILINHDBI

3.1. TpeGoBaHusl K MUHHUMAJIbHOMY MAaTePHAIbLHO-TEXHUYECKOMY 00ecCIe4YeHUI0

Jng  peanuzanuu  MPOrpaMMbl  JUCLUIUIMHBL IPETYCMOTPEHO CIEAYIOLIEE CHElUaIbHOE
MIOMEILEHUE:
KaOuHer ecTeCTBeHHOHAYYHBIX AUCHHUILINH
OOGopyrnoBanye yueOHOro KabuHera:
Pabouee mecto npenoaasaresns -1mrt. [locanounsle Mecta o Koau4ecTBy oOyuarormuxcst — 30mrT.
Hocka xnaccHast — lmr. Ctenasl ”HPOpMannoHHbIe — 4 mT. YueOHO-HarIsAHbIe Tocooust. HoyTOyk
C JINLIEH3UOHHBIM ITPOIPaMMHBIM 00€CTIEYEHUEM U BO3MOKHOCTBIO MOAKIIOYEHUS K
MH(POPMAIIMOHHO TEJIEKOMMYHHKAIIMOHHON ceTn «MHTepHEeT» - 111T. MynbTHMenuiiHas yCTaHOBKa
—lmr.
Harnsigasie noco6usi: HaOopbl MozeNel MOJIEKYJI, MOJIEIH KPUCTAINTNYECKUX PEIIETOK, KOJUIEKIIUI

HPOCTHIX U CJIOXHBIX BEIIECTB M KOJUIEKLUH MTOJIMMEPOB; KOJUIEKLIUS TOPHBIX OPOJ U MUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble (GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Ob6opynoBaHue J1aOOPaTOPUN: MEH3YPKU — SHIT., MUIETKU-KaneabHUIb!l 101mT, TepMOMETphI-
5mT, MUKPOCKON-2IIT, JIyNbI-5IIT., TpeAMETHbIE U MOKPOBHbIE CTeksa (Habop), (puiabTpoBambHas
Oymara (Habop), cTeKIsHHBIe MPOOUPKH — 101mT, pe3uHOBBIE MPOOKU (KOMILIEKT), (POHAPUKH -21IIT.,
Ha0Op PeaKTUBOB, CTEKJIIHHBIC TAJIOUKU (HA0OP), IITATUBBI I TPOOUPOK-21IT.

JunakTuyeckuii 1 IEMOHCTPAIIMOHHBIA MaTepHall, HEOOXOIUMBIH /TSl OpraHU3aIMi Ka4eCTBEHHOTO
o0y4eHusl.
VY4eOHO-METOIUYECKHUI 10 JUCIIUIUINHE.

3.2. UupopmannoHHoe o0ecnedyeHne peain3anuu NporpaMmbl
1. OcHoBHas nuTEparTypa:

o Pymsutuc I'.E., ®enpaman @.I'. Xumusa. 10 xiacc. YueOHuK, 0a30BbIii YpPOBEHb,
P®.,2022

o Pymsutuc I'.E., ®enpaman @.I'. Xumusa. 11 xiacc. YueOHuK, 0a30BbIii YpPOBEHb,
P®.,2021

2. PekomeHIyMas IuTeparypa:

o I'muaka T'H.JL. OGmas xumus: yuebnoe nocobue / H.JI. I'muuka. — U3n. crep. — M.:
Knopyc, 2016.

o I'muaka H. JI., PabunoBuu B. A., Pyouna X. M. 3aiaun U ynpakHEHHUS 10 OOIIeH
xumud. — 2002.

HuTepHer — pecypcesbi:

o Buneoypoku no xumumu, 7-11 ki http://mriya-urok.com/categories/himiya/

o https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

o WnmrocTpupoBaHHbIE  MaTepHaibl 1O  pasfenam: oOmias, OpraHuyeckas u
HEOpraHu4yecKas XUMHSL. CrpaBOYHUK, Tecrtsl, BUJIEO (memo).
https://multiurok.ru/goto.php?url=http://school

3.3. BociuTaTe/ibHAsA COCTABJIAIOIAS MPOTPAMMBI

BocrnuratenpHas cucremMa B KOJUIEIDKE HampaBlieHa Ha (opMuUpOBaHME M pa3BUTHE
MHTEJUIEKTYaJIbHOHN, KYJIbTYPHOW, TBOPYECKOW, HPABCTBEHHOM JTMYHOCTH 00ydaromierocs, Oy Iymero
CIEIMAJINCTa, COYETAIOIIEro B cebe mpodecCuoHaIbHbIe 3HAHNUA U YMEHHS, BBICOKME MOpaJbHbIE U


https://multiurok.ru/goto.php?url=http://school

NaTPUOTHUYECKHE KAayecTBa, 0O0Ja/NAIONIEr0 MPaBOBOM M KOMMYHUKAaTHUBHOM KyJIbTYypOH, aKTHBHOM

IPaKIaHCKOU ITO3ULIUEH.

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JUCIHUIIVIMHBI

KoHTponb u oueHka pe3yiabTaToB 00yuU€HHUsl OCYILECTBISETCS MpernojaBaTesieM B Ipoliecce
MIPOBEICHUS MTPAKTUYECKHUX 3aHATUN U JIaOOPaTOPHBIX PabOT, TECTUPOBAHUS, & TAK)KE BBHITIOJTHEHUS

00ydJaromMMucs HWHIAUBUAYAJIbHBIX 3aJaHHUM, MPOEKTOB, HCCIEAOBaHWN. PesynbpTaThl 00yueHUs

OIIpCACIIAIOT, YTO o6yqa}0mnec;1 JOJDKHBI 3HATh, ITIOHUMATh U JACMOHCTPHUPOBATL IIO 3aBCPHICHHUHN

HU3YUCHUA JUCHUIIIINHBI.

Jns hopMupoBaHUS, KOHTPOJIS M OLICHKM PE3YyJbTATOB OCBOCHUS YUEOHOM TUCLUIUIMHBI
UCTIOJIb3YETCSl CUCTEMa OIICHOYHBIX MEpOIPHATUH, MPEACTaBIAIOMas cCOO0H KOMIUIEKC Yy4eOHBIX

MEPOTPHSITHIA, COTIIACOBAHHBIX C pe3yJbTaTamMu 0O0ydeHHs u chopmyaupoBaHHBIX ¢ yuyeToM OI'OC
COO (mpeametnsbie pe3yabtathl o gucuuruae) u GI'OC CIIO.

Monyas/Pa3ne .
Ne | OK/MK PesyabTaT 00yyeHus THunbl OeHOYHBIX MePONPUATHI
Ja/Tema
I | OcHoBHOe conepkaHue
1 Pa3zgea 1. DopMyIMpoOBaTH 0a30BbIE
OcHoBBI MOHSITUS U 3aKOHBI XUMHHU
CTPOCHHS
BellecTBa
1.1 | OK 01 Crpoenue CocTaBisITh XUMUYECKHE 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
aTOMOB (bopMyIIBI COeTMHEHMI B 2JIEMEHTOB M NIPUPOAA XUMUUECKON
XUMHYECKHX COOTBETCTBUU CO CTENEHBIO |CBS3M.
3JIEMEHTOB U OKHCJIEHUS XUMHUYECKHUX 2. 3ajauu Ha COCTABJIEHUE XUMUYECKUX
pupoaa AIIEMEHTOB, UCXOJIS U3 (hopMyJ1 IByXaTOMHBIX COEMHEHUN
XUMUYECKON BaJICHTHOCTH 1 (oxcuaoB, cynb(hUI0B, THIPUAOB H T.II.).
CBSI3U AIIEKTPOOTpHULIATEIbHOCTH  |3. 3aaHus Ha UCTIOJIb30BaHUE
XMMHUYECKON CUMBOJIMKY U Ha3BaHUHN
COEIMHEHU 110 HOMEHKJIaType
MEXIYHapOAHOIO COH3a TEOPETHUECKON
Y IPUKJIATHOW XVUMHH U TPUBHAIBLHBIX
Ha3BaHUU JJI COCTABIICHUS] XUMUYECKUX
(hopMyJ1 IByXaTOMHBIX COEMHEHUN
(okcuz0B, cynb(PHUI0B, THAPUIOB U T.I1.)
U APYTUX HEOPTaHUYECKUX COCTUHEHHI
OTJIEIbHBIX KJIACCOB
1.2 | OK 01 [lepuoanueckuii | XapakTepu3oBaTh 1. Tect «Metamnuieckue /
OK 02 (3akoH U XUMUYECKHE PJIEMEHThl B |HEMETaJUIMUYECKHE CBOICTBA,
tabmuna J[.M.  |COOTBETCTBUM C UX 3JEKTPOOTPULATENBHOCTh U CPOJICTBO K
Menpeneena MI0JIO’)KEHUEM B JNEKTPOHY XUMHUECKUX JIEMEHTOB B
NEPUOANYECKON CUCTEME  |COOTBETCTBUE C MX DJIEKTPOHHBIM
XUMHUYECKHUX 3JIEMEHTOB CTPOEHHEM U IOJIO)KEHHUEM B




J.. Menneneena

MEPUOINYECKON CUCTEME XUMUYECKHUX
anemeHnToB .. MeHnaeneeBay.

2. [IpakTrueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEX]y CTPOECHUEM
aTOMOB XMMHYECKHX DJICMCHTOB U
MEePUOINYECKIM U3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nosnoxkeHneM [leproandeckoii cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHUsl HA
XapaKTepU3aALMI0 XUMHUYECKUX
3JIEMEHTOB: «MeTtandeckue /
HEMETAJNIMYECKUE CBOMCTRA,
3JEKTPOOTPULIATEIHLHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U TIOJIOKEHHUEM B
MEPUOINYECKON CUCTEME XUMUYECKHUX
snementoB .M. MenaeneeBay

2 Pa3znen 2. Xapakrtepu3zoBathb Tunbl |KonTpoJsbHasi padora
XUMHYeCKHEe |XMMHYeCKHX peakuui «CTpoeHue BellecTBa U XUMUYECKHUE
peakuuu peakuum»
2.1 | OK 01 Turbl CocTraBnaTh peakiuu 1. 3agaun Ha cocTaBiIeHUE YpPaBHEHUI
OK 04 |xuMuyeckux COCIMHEHMS, PA3JIOKECHUSA, |pEeaKLuu:
peakuuii o0MeHa, 3aMEeIlIEHus, — COEIMHEHMS], 3aMELLEHUS, Pa3JI0KEHUS,
OKHUCJIUTEIBHO- obMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHCJIUTEJIbHO-
peaxkuuu BOCCTaHOBUTEJIbHBIX pEaKLU C
HCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO
OanaHca.
2. 3aiaym Ha pacueT Macchl BEIIeCTBA
Wi 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCe UK 00BEMY OJTHOTO U3
Yy4acCTBYIOUIMX B PEAKI[MH BEILIECTB;
pac4€Thl
Macchl (00bEMa, KOJTMYecTBa BELIeCTBa)
MIPOJYKTOB PEAKIUH, €CIIU OJTHO U3
BEIIECTB UMEET IPUMECH
2.2 Onektponutrde |COoCTaBIsATh ypaBHEHUS 1. 3amanust Ha COCTaBIICHUE
cKas XUMHUYECKHUX PEeaKINH MOJIEKYJISIPHBIX U HOHHBIX PEaKIHii ¢

IIUCCOLMALINS U
HOHHBIA 0OMEH

MOHHOT'O0 OOMEHa C
Y4aCTUCM HECOPTaHUYCCKUX

y4aCcTueM KHCJIOT, OCHOBaHUM U coneﬁ,
YCTAaHOBJICHUC U3MCHCHUS KUCIIOTHOCTU

3




BEILECTB

cpembl
2. JJabopaTopHnas padota "Tumsr
XUMHYECKHUX peakiui”

3 Pasznen 3. HccaenoBats ctpoenue u |KonrposbHasi padora
Crtpoenue u CBOMCTBA «CBOMCTBa HEOPraHUYECKUX
CBONCTBa HEOPraHU4eCKMX BelleCTB |BelecTB)
HEOpraHu4veck
HX BelleCTB
3.1 |OKO01 |Knaccudukanus |KnaccuduunpoBath 1. Tect «HomeHkaTypa u Ha3BaHuE
, HOMEHKJIaTypa |HEOpTraHWYECKUE BEIIeCTBA |HEOPTraHMYECKUX BEIIECTB UCXOJS U3 UX
U CTpOEHUE B COOTBETCTBHUU C UX XUMHUYECKOH (hOPMYJIIBI HITH COCTABJICHHE
HEOPTraHUYECKH |CTPOCHUEM XUMUYECKON (HOPMYJITBI HCXOMS U3
X BEIIECTB Ha3BaHUS BEIIECTBA MO MEKyHAPOTHOU
WM TPUBUAIBHON HOMEHKJIATypey.
2. 3aauu Ha pacuyeT MacCOBOH J0JIU
(Macchl) XUMUYECKOTO IEMEHTA
(coenuHeHwMsT) B MOJIEKYJe (CMECH).
3. l[IpakTrueckue 3aaHus 1Mo
KJIaccu(puKaul, HOMEHKIIAType U
XUMHYECKHM (hopmyam
HEOPTaHUYECKHUX BEIIECTB PA3INIHBIX
KJIaCCOB.
4. IlpakTnueckue 3a1aHus Ha
oTpeeNeHue XUMUYECKON aKTUBHOCTHU
BEILIECTB B 3aBUCUMOCTH BUa
XUMHYECKOM CBSI3U U TUIIA
KPUCTAIUIMYECKOMN PELIETKH
3.2 | OK 01 ®duzuko- YcranaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKUX
OK 02 XHUMHYCCKHE 3aBUCUMOCTH (hPU3UKO- CBOMCTB OKCHJIOB, KHCIIOT, OCHOBaHHM,
CBOMCTBA XMMHYECKHX CBOMCTB aM(}OTEepHBIX THAPOKCUIOB U COJICI».
HEOPraHWYECKU |HEOPraHMYECKUX BEUIECTB |2. 3a/JlaHUs HAa COCTABJIICHUE YPaBHEHUI
X BEILIECTB OT CTPOEHUS aTOMOB U XUMHUYECKHUX PEaKIMii C y4acTHEM

MOJICKYIJI, a TAKXKC THUIIA
KpI/ICTaJIJII/I‘IeCKOﬁ pCHICTKA

MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX
BEILECTB: OKCHJIOB METAJJIOB,
HEMETAIJIOB ¥ aM()OTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM U
aM(pOTEePHBIX THIPOKCHIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIONINX UX CBOWCTBA H
CIOCOOBI MOTyYCHHUS.

3. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOpETUYECKHE 3a/I1aHNs HA CBOMCTBA U
MOJIyYEHUE HEOPTaHUYECKUX BELIECTB




3.3 | OK 01 Wnentuduxamu |Hccnenosarsb 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJAHUS
OKO02 |a Ka4eCTBEHHBIE PEAKIIMH 10 COCTaBJICHUIO XUMHYECKHUX PEAKIUN C
OK 04 |HeopraHWYecKd |HEOPraHMYECKHX BEHIECTB |y4acTHEM HEOPTaHHMYECKHUX BEIIECTB,
X BEILECTB UCTIONB3YEMBIX JIJIS1 X UACHTU(DUKAITIH.
2.JIaGopaTopHas pabora:
“Unentuduxanysi HEOPraHUIECKIX
BEIECTB”
4 Pazpnen 4. HccaenoBars crpoeHue u |KontposabHasi padora
Crpoenne n cBoiicTBa oprannveckux |«CTpoeHHe M CBONCTBA OPraHU4YeCKUX
cBOIiCTBA BellecTB BeleCTB»
OpPraHu4yecKux
BellecTB
4.1 | OK 01 Knaccudukanus | Knaccupunuponats 1. 3agaHus HA COCTaBJICHUE HA3BAHHI
, CTPOEHUE U OpraHUYEeCcKHe BEeUIeCTBa B |OpraHMYECKUX COeTUHEHHI 1o
HOMEHKJIaTypa [COOTBETCTBHUH C UX TPUBHAIILHOM MU MEXTyHAPOIHOM
OpPTaHUYECKUX |CTPOCHHEM CUCTEeMaTUYECKON HOMEHKIIAType.
BEIIECTB 2. 3agaHus Ha COCTaBJICHHUE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX POopMyT
OpPraHMYECKUX BEIIECTB OTAEIbHBIX
KJIaCCOB.
3. 3amaun Ha onpezesieHue NpocTenieit
(hopMyIIbI OPraHUYECKON MOJIEKYJIBL,
UCXOsI U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CaoiicTBa VYcranaBnuBaTh 1. 3amaHust HA COCTaBIICHUE YPABHEHHM
OK 02 |opranud4eckux |3aBHCUMOCTH (PU3HKO- XUMHYECKUX PEAKIUi ¢ ydacTUEM
OK 04 |coenunenuii XUMUYECKUX CBOMCTB OpPraHMYECKUX BEIECTB HA OCHOBaHUH

OpTraHU4YCCKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

HX COCTaBa U CTPOCHUS.

2. 3ajaHus Ha COCTaBICHUE YPAaBHEHUN
XUMHYECKUX PEAKIUN,
WUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEAKLUN U
TEHETUYECKOH CBSA3U OPraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a7a4u 110 ypaBHEHUAM
peakuuii ¢ ydacTUEM OpraHMYECKHX
BEILECTB.

4. Jlaboparopnas pabota “IIpeBpaienus
OpPraHMYECKUX BEILECTB IPU
HarpeBaHuun"




43 [ OK 01 Wnentuduxamu |Hccnenosarsb 1.IIpakTUKO-OpUEHTHPOBAHHBIE 3aJaHUS
OK 02 |s opraHMYeCKUX |KaUYECTBEHHBIE PEAKIUU 10 COCTaBJICHUIO XUMHYECKHUX PEAKIUN C
OK 04 |BemiecTB, ux OpraHWYECKUX COCIMHEHHM |ydacTheM OpraHWYeCKHX BEIECTB, B T.4.
3HAYEHUE U OTJIEIbHBIX KJIACCOB UCTIOJIb3YEMbIX JUIS UX UACHTUDUKAIIIH
IIPUMEHEHUE B B OBITY ¥ IPOMBILIIEHHOCTH.
OBITOBOM U 2.JIaboparopnas pabora:
IIPOU3BOACTBEH “UnenTrduKanus OpraHnaeckux
HOM COEITMHEHUH OTAEIbHBIX KIaccoB”
NeSITeNIbHOCTH
YeJI0BEKa
5 Paspean S. XapakTepu3oBaTh
Kunernyeckue |BJIMsAHUE PA3JIHYHBIX
" (¢akTopoB Ha paBHOBecHe
TePMOJAMHAMMY |H CKOPOCTh XMMHYECKHX
ecKHe peaxkuuin
3aKOHOMEpPHOCT
U NPOTeKAHHUSA
XHMHYECKHX
peakuuii
5 |OKO0l |CkopocTtb Xapakrepus3oBathb BiausiHue |I[IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xuMuyeckux KOHIICHTpaLUU TEOPETUYECKUE 3a1aHNUs HA aHAJIU3
peakuui. pearupyromux BemecTs 1 |(hakTopoB, BIAMSIOIUX HA U3MEHEHHUE
XUMHYECKOE TEMIIEPATYPHI HA CKOPOCTh |CKOPOCTU XMMHUYECKON PEaKIIHH.
paBHOBECHE XUMHUYECKHUX PEaKLIUN [IpakTuKO-OpHUEHTUPOBAHHBIE 3a0AHUS
XapakTepu30BaTh BIUSAHUE |HA IpuMeHeHue npuHuuna Jle-1llarense
M3MEHEHUs] KOHLEHTPALUU | UIsl HAXOKIEHMsI HallpaBJICHUS
BELIECTB, PEAKLUU CPE/Ibl U |CMELICHUS] PABHOBECUS] XUMUYECKOU
TEMIIepaTyphbl Ha CMELICHHUE | PEaKIUU M aHAIN3 (DaKTOPOB, BIHUSIOIINX
XUMHUYECKOI'0 PABHOBECHUS |HA CMELIEHHE XMMHYECKOI0 PAaBHOBECHS
6 HccnenoBarh HCTHHHBIE
Paznea 6.
PacTBOPHI € 32/IaHHBIMH
PacTBopbI
XapaKTePUCTHKAMH
6.1 | OK 01 [TonsiTue o PaznuyaTh ncTHHHBIE 1. 3agaun Ha MPUTOTOBJIEHHE PACTBOPOB.
OK 02 |pactBOpax pacTBOPHI 2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHBIC 3alaHUs Ha IUCIIEPCHbBIE
CHCTEMBI, HCII0JIb3yeMblI€ B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH
4eJloBeKa
6.2 | OKO01 |HccnenoBanue |MccnenoBats GU3UKO- JlaGoparopHas paboTa
OK 04 (cBoiicTB XUMUYECKHUE CBOKUCTBA “IIpuroroBieHue pacTBOPOB”
pacTBOpOB MCTHUHHBIX PaCTBOPOB
IT | IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue MPUKJIATHOT0 MOAYJIs)




Paszpnen 7.
Xumus B ObITY
U
NMPOU3BOJCTBEH
HOM
AesiTeJIbHOCTH
YyeJI0OBEKa

O1neHnBaTh NOCJIEICTBHS
OBLITOBOM M
MPOU3BOACTBEHHOMI
IeSITeJHLHOCTH YeJI0BEKa C
NO3UIMI YKOJOrHYEeCKOM
0e30macHOCTH

3ammuTa Keiica (c yuerom Oyayunei
npodeccuoHAIbLHOM 1eITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumust B ObITY
U
MIPOU3BOJICTBEH
HOM
JEATEIHOCTH
YeJIoBeKa

O11eHUBATh MOCIEICTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeATEIIbHOCTH YeJIOBEKa C
MMO3HIAM PKOJIOTHIECKOM
0e30macHOCTH

Keiic (c yuetom Oymymieit
po(heCCHOHATTLHOM e TEIILHOCTH )
Bo3MOKHBIE TEMBI KEHCOB:

1. IToTennenue k1uMara u
BBICBOOO)K/IEHUE Ta30BbIX T'HIPATOB CO
JTHA OKeaHa.

2. Bynyiue marepuansl s aBua-,
MaIIHO- ¥ IPUOOPOCTPOSHUS.

3. HoBble MaTepuanbl Uik COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX
MperapaToB




