Ipnnoxenue 3
k OIIOII- IT CIIO yriy0eHHO# MOAroTOBKH
1o cnenuansHocTy 44.02.02

MUHUCTEPCTBO OBPA30BAHUS U MOJIOAEXXHOM MOJIMTUKHU CBEPJIJIOBCKOI OBJIACTHU
I'ocynapcTBeHHOE aBTOHOMHOE NpodeccroHabHOE 00pa3oBaTelibHOe yupexkaeHne CBepIoBCKOH 001acTi

«CBepayI0BCKHU 00JIACTHOM MeAArOTHYeCKUN KOJIIEIHAO)
(FATIOY CO «COIIK»)

PABOYASI TPOTPAMMA YYEBHOM JUCHIUTIJIMHBI
O4.10 «XUMMUSD»

44.02.02 IIpenoxaBanue B HAYAJbHBIX KJaccax

Ounas popma o0yueHust

ExatepunOypr
2023



PaccmoTpena Ha 3aceanuu Kadenpbl Pabouas mporpamma paszpaboTaHa B
COOTBETCTBUH ¢ TpeboBaHusIMU DenepaibHOTO
roCy/1apCTBEHHOI0 00pa30BaTEILHOTO

29.08. 2023r., mporokon Ne 1 CTaHJapTa CPeAHEro o0IIero 0Opa3oBaHus U
denepanbHOI 00pa30BaTEILHON MPOrPAMMBI
cpemHero ooIero oopa3oBaHms

00111600pa30BaTeIbHBIX TUCITUILINH

3aBenyroniuit kadeapoii:

/ZM YTBepsIeHa peleHneM HayqdHO-
- /Jlexxnuna A.B./ METOIMUYECKOr0 COBETA

TI'AIIOY CO «COIIK» npotokoa Ne 1

oT 29 aBrycta 2023 .

Pabouas nmporpamma o6mieoOpa3zoBarenbHoi aucuuiuinabl OJ1.10 Xumus pazpaboraHa Ha
OCHOBE IPUMEpPHON pabodell mporpaMmbl 0011e00pa30BaTENbHON TUCHUILIMHBL «XUMHS» IS
npodeccHoHaTbHBIX 00pa3oBaTeNbHBIX OpraHu3aIuii u METOUKH Ipero/IaBaHHs
00111e00pa30BaTeIbHON JUCHUIUIMHBL «XHUMUA», YTBEPKICHHBIX Ha 3acenaHuu CoBeTa IO OLICHKE
COJIepKAaHUs M KadyecTBa MPHUMEPHBIX paboumx MporpaMm 00me00pa3oBaTEIbHOIO W COIHMAIBHO-
IYMaHUTapHOI'O LIMKJIOB cpeiHero mnpogeccuoHanbHoro odpaszoBanus (IIporokon Ne 14 ot «30»
HOs10ps 2022 1.)

Opranusanus-pazpadoruynk: ['ocyjapcTBeHHOE aBTOHOMHOE NPO(ECCHOHAIBFHOE 00pa30BaTeIbHOE

yupexenue CBepanoBckoil oonactu «CBepUIOBCKHI 001aCTHON MEAArornyecKuil KOJIeaxK»

Pa3zpa6orumk: brikoBa E.B., npenonasarens AIIOY CO «COIIK»

© T'AIIOY CO «CBeptoBckuii 006J1aCTHOM TIeAarornaeckuii Komiemk», 2023



COJEPKAHUE

1. O61as xapakTepucTHKa MpUMEpHOI paboueil mporpamMmbl 0011e00pa30BaTEeIbHON TUCIUTUINHBI

COKCHIMEISI) ¢ttt ettt ettt ettt et s bttt st e e ab et e e ab et e e ab et e st e e e st et e bt et e bt e e e bt e e e bt e e et e e e eabeeeeaneeeeane 4
2. CTpyKTypa u coaepkaHue o0Ieo0pa3oBaTeIbHON JUCIUTUTAHBI «XHUMUSN .. .vvveervreeerreenreeenveennns 13
3. YcnoBus peanusanuy nporpaMMbl 001I€00pa30BaATEIbHON TUCIIUIIIIHHDI «......eoveevereeeneeerenneenneenne 24
4. KoHTpOJb U OLIEHKA PE3YyIbTaTOB OCBOEHUS 00I1€00pa30BATEIbHON JUCHUILTUHBL .....covvvenveennnenne 28



1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMUS»

1.1. MecTo aucuMIUIMHBI B CTPYKTYpe OCHOBHOMH NpodeccHoHAJIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUS»  SBISETCS  OOSI3aTEIBHONW  4YacThIO
001eo6pazoBaTeIbHOrO UKJIA 00pazoBaTenbHOM mporpammel CI1O B coorBeTcTBUU ¢ PI'OC COO 1
OI'OC CIIO no cneunansuoctu 44.02.02 IpenogaBanre B HaYaIbHBIX KJIacCax.

1.2. Heau 1 miiaHupyemMble pe3yabTaThbl 0CBOCHHS TUCIHUILIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

DopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUS O XMUMHMYECKOM COCTaBIIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHpa KaK OCHOBBI IPHUHSATHS PEIIEHUN B XKU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTyalUAX, OTBETCTBEHHOI'O II0BEICHUS B IIPUPOAHON cpee.

3agauu AMCHMILINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKHX IPOLIECCOB U
ABJICHUM B OKPY)KAIOIIEW Cpele, LEJOCTHOM HayyHOW KApTUHBI MHUpPA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYNbl HEOPraHMYECKHMX M OPraHUYeCKUX BELIECTB,
YPaBHEHHSI XUMUYECKUX PEAKINH, OOBICHITH HX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX
DKCIIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIIOBAaHM C COOJIIOCHNEM TpaBuil 0€30IacHOTO OOpalIeHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HWH(POPMALMIO XMMUYECKOIO XapakTepa M3 Pa3IM4HbIX
VCTOYHUKOB;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JIEATEIBHOCTH U XUMUYECKUX
IPUPOHBIX, OBITOBBIX U IPOU3BOICTBEHHBIX IPOLIECCOB;

6) cpopmMupoBaTh NIOHUMaHUE 3HAYMMOCTH JTOCTHKEHUI XUMUYECKON HAYKH U TEXHOJIOTUH st
Pa3BUTHSI COLIMAJIBHOM U TPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnannpyemble pe3yJbTaThl 0CBOCHHUsI 00111e00pa3oBaTe1bHON AUCHUILIHHBI B c00TBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

- YCTaHaBJ'H/IBaTB CyHIGCTBGHHLIfI HpI/I3HaK NN
OCHOBaHUSl IS CpaBHEHMS, KIAacCCH(PHUKAIUU U
0000IIICHHS;

- OmIpenensaTh UeNU JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXXCHUA,
- BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx Oo6mme! JucuumInHapHbie?

KOMIIeTeHIN

OK 01. B yacTu TPya10BOro BOCIMTAHMS: [162 BiameHne CcUCTEMOM XHMMHYECKHUX 3HAHUH, KOTOpas BKIIIOYACT:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHE LIEHHOCTH | OCHOBOINOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

croco0bl MacTepcTBa, TPYA0I00HE; o0oJi0uKa aTtoma, s-, p-, dJIeKTpOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHUS, XMMHUYECKas

npodeccuoHan | TEXHOJIOIMYECKON U COLMAIbHOM HAlpaBlIEHHOCTH, | CBA3b, MOJIb, MOJIIpHAs Macca, MOJIPHBI 00beM, YIJIEpOJHBIH CKeJET,

bHOM CMOCOOHOCTh ~MHUIMHMPOBAThH, IUIAHUPOBATh W | QYHKIMOHANBHAS TPYNINa, PaJuKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIIBHOCTD; | PSA, TOMOJIOTH, YTI€BOAOPObl, KUCIOPO- M a30TCOAEpKaIlUe COSITMHEHHUS,

IIPUMEHUTENbH | - HHTEpeC K Ppa3JInYHbIM cdepam | OMOJIOTMUYECKH aKTUBHbIE BellecTBa (YIJIEBOAbBI, >KUPBI, OEJIKH), MOHOMED,

0 K pa3JIYHbIM | IPOoQecCHOHATbHOMN e TETbHOCTH, MOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiageHne  yHUBepPCAJIbHBIMM  Y4eOHBIMH | KpUCTAJIIMUECKAS peleTka, THUIIBI XUMHUUECKHUX peaxuuit
MO03HABATEJILHBIMH AeliCTBUSIMU: (OKHCIUTENbHOBOCCTAHOBUTEIbHBIE, 3K30- M HSHIOTEPMHUYECKUE, pPEaKLUUuu
a) 0azoBble JIOTHYECKHUe AeliCTBHS: HOHHOTO oOMeHa), pacTtBop, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | DJIEKTPOJIUTHUYECKAs AMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTH
aKTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | XMMUYECKOH peakluu, XMMHUYECKOe paBHOBECHUE), TEOPUH U 3aKOHBI (TEOpHs
BCECTOPOHHE} XUMHUYECKOTO CTPOEHHs opraHuueckux BemecTB A.M.bytiepoBa, Teopus

3JIEKTPOJIUTUYECKON qUuCcconralnm, nepuoauyeckuit 3akon . M.Menzaeneena,
3aKOH COXPaHEHMsI MaCcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
(hakTOJIOTMUECKHUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJy4YeHUU U 6€30MacHOM
WCIONb30BAHUM BAaXXHEHIINX HEOPraHMYECKUX U OPraHMYECKUX BEUIECTB B
OBITY U IPAKTHUUECKOH €ATEIbHOCTH YEJIOBEKa;

I163 cdopmupoBaHHOCTE YMEHUI BBISBISITH XapakTEPHBIE NPU3HAKU U
B3aNMOCBS3b HSy‘—IeHHI)IX HOHHTI/If/i, HpI/IMeHHTB COOTBCTCTBYIOI]_[I/IC IIOHATHUA

! Vka3biBaloTcs mMuHOCTHBIE U MeTanpeaAMeTHbIe pe3ynbTathl u3 ®IOC COO (B nocnenneii pegakuuu ot 12.08.2022) B 0TrIaroasHoi popme,
dbopmupyembie 001Ie00pa30BaTEILHON JUCIUTUTMHON
2 lucuunnuHapHble (IPeAMETHBIE) Pe3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBUU C METOIMKOM MPETOaBaHus JUCIUILTAHBI




- BHOCUTH KOPPEKTHUBBI B JACSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJSIM, OIICHUBATH
PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1
MIPOCKTHOM NEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJIUTh apryMEHThI A
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh
rapameTpbl 1 KpUTEPUH PEILICHNUS,

- QHAJIM3HWPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/1a4d  Pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCJIOBHSIX;

- YMETh TIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIOBHTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIUAIBHON TIPAKTHKE

npeJarath

IIpM ONMCAHUU CTPOEHHUSI U CBOMCTB HEOPraHMYECKMX M OpPraHUYECKHUX
BEILIECTB U MX IPEBPAILCHHI; BBIABIISATh B3aUMOCBA3b XUMHUUECKUX 3HAHUH C
MOHSATUAMHM U MPEICTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;
1164 chopmupoBaHHOCTH YMEHHI HCIOIH30BaTh HAMMEHOBAHUS XUMHUYECKHX
COEIMHEHUI MEXAYHApOIHOIO COI03a TEOPETUYECKON U NMPUKIAAHON XUMUU
U TpUBHAJIbHBIE Ha3BaHUS BAXKHEWINIUX BELIECTB (STUJICH, aleTHJICH,
runeput, Gpeno, popManbaerul, yKCyCcHas KHUCIOTa, TIUIMH, yrapHbId a3,
YIJIEKHUCIIBIN ra3, aMMHUaK, raieHas U3BeCTb, HEralleHas U3BECThb, TUThEBAS
colla ¥ JPYTUX), COCTaBIATH (HOPMYJIbl HEOPTaHWYECKHX M OPraHUYECKUX
BELIECTB, YPAaBHEHHS] XHUMHUYECKUX pEaKUUW, OOBICHATH HX CMBICT;
MOATBEPKIATh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XHMHUYECKHX
pEeaKUHnii;

165 cdopmupoBaHHOCT, yYMEHMI  YCTaHABIMBATh MPUHAICIKHOCTH
W3Y4YEHHBIX HEOPraHMYECKUX U OPraHUYECKUX BEILECTB K OIPEICIECHHBIM
KJIaccaM M IpyIIlaM COEIMHEHUM, XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOMCTBa; OIpeNeisaTh BUIbl XUMHUYECKHX CBA3€H (KOBaJ€HTHasl, MOHHas,
MeTaJlJIn4ecKasi, BOJIOPOAHAsI), TUIBI KPUCTAIIMUYECKUX PEIIETOK BEIIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

[161 cdhopMUpOBaHHOCTH MPEACTABIECHUN: O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUHM B TIO3HAHHWH SIBIICHUN
OpUPOAbI, B (QOPMUPOBAHUU MBIIUIEHUS U KYyJIbTYyphl JIMYHOCTH, €€
(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOAMMOM ISl pellieHus] IPAKTHUECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CPEJE;

[167 cdhopMUPOBAHHOCTH YMEHHI MPOBOIUTH PACUETHl MO XUMHUYECKUM
¢bopMysiaM U ypaBHEHUSM XHMMHUYECKUX pEaKUUd C HCIOIb30BAaHUEM
(U3MYECKUX BEIWYHMH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOPMAJIbHBIC YCJIOBHUS) Ta30B, KOJIWYECTBA
BEILIECTBA; HMCIIOJIb30BaTh CHCTEMHBIE XMUMHYECKUE 3HAHUS ISl MPUHATUA
penieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMU 1
UX IPUMEHEHUEM;




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
cpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW MPAaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MeECTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOM
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTU HAy4YHOW JesTEIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAMBUYAJIbHO U B TPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  yY4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJIeTh HABBIKAMH MOJY4YEHHs] MHPOpPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMaTU3ALUI0 U
MHTEPIIpETANI0 HHPOPMAIUH PAa3TUYHbIX BUJIOB U
¢bopM npencTaBieHUS;

- co3JaBaTh TEKCThl B pa3iMuYHbIX (opmarax c
y4eTOM Ha3HaueHus HHGPOpMAlMM M IIeNeBOH
ayTUTOpUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTaBICHNS U BU3YyaIU3aliHy;

- OLEHMBATb JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMalUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpEACTBAa HH()POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B pEeLlICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX u
OpraHM3allMOHHBIX  3aJad ¢  COOJIOJACHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,

[168 chopmMHpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUH
9KCHEPUMEHT (IIPEeBpAIlEHUs] OPraHWYECKUX BEIIECTB IPH HarpeBaHuUH,
IIOJIyYEHUE STUJIEHA U U3YyYEHHUE €r0 CBOICTB, KaUECTBEHHbBIE PEAKLUU Ha
albJETUAbI, KpaxMmall, YKCYCHYIO KHCJIOTYy; JeHaTypauus O€JIKOB IIpH
HarpeBaHWHU, I[BETHHIC pEAKIUH OEJIKOB; MPOBOAMTH PEAKIMA HOHHOTO
oOMeHa, ONpeAessATh Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHbIE pEakIUU Ha
cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHUS; pelaTh
AKCIICpUMEHTAIbHBIC 3a7aur 1o Temam '"Metamiel" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMHU TEXHUKU O€30IaCHOCTH IIPU OOpPALLEHUM C
BEIIECTBAMH U JIaOOPAaTOPHBIM O0OPYIOBAaHUEM; IPEJCTABIATh PE3YIbTATHI
XHUMHAYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aIMCH YPAaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyJIUpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

169  chopmupoBaHHOCTP ~ yMEHHUS  AHAIM3UPOBATh  XHMHUYECKYIO
uHGOpMALIMIO, TOJIYYaeMyl0 U3 Pa3HbIX HCTOYHHMKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEepHET U Apyrue);

[166 BnasgeHue OCHOBHBIMH METOJaMM HAY4YHOTO IIO3HAHUS BELIECTB U
XUMHUYECKUX  sIBJIeHMH  (HaOironeHue,  M3MEpPEeHHe,  HKCIEPUMEHT,
MO/JIEJINPOBAHUE);

[167 chopMUPOBAHHOCTH YMEHHI MPOBOAUTH pPACUETHl MO XUMHYECKUM
dbopMynaM U YpaBHEHUSIM XHMMYECKMX peakIUil ¢ MCIOoJIb30BaHHEM
(u3MYECKUX BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMaJbHbIE YCJIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJb30BAaTh CHCTEMHBbIE XUMHUYECKHE 3HAHUS JUIsl MPUHATHUS
pELIeHN] B KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BELIECTBAMU U
UX IPUMEHEHHUEM.




THTHEHBI, pPeCcypcocOepekeHHs, TpaBOBBIX H
THYCCKUX  HOPM, HOpPM  HH(POPMAIMOHHOM
0€30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHGOPMaAITOHHON 6e30IacHOCTH
JMYHOCTH;

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIEA0BATEIIbCKOM, TMPOSKTHOM U  COIMAIbHON
JIEATEIbHOCTH;

OBiageHnue YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) coBMecCTHasi J1esiITeJIbHOCTD!

- TOHUMATh H HCIIOJIb30BAaTh IPEUMYIIECCTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- NPUHUMATh IEIU COBMECTHOW JEATEIBHOCTH,
OpPraHHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS TIO
€¢ JOCTHXKCHHUIO: COCTaBIITh ILIAaH JICHCTBHIA,
pacripenenaTb pojid ¢ Y4€TOM MHEHUHN y4aCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOUM pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCII0BUAX pCalIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCYHICCTBJIATH IMO3UTHBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsIX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJbHBIMH PeryJIATHBHBIMH
JeHCTBHUAMM:

) IPUHATHE ce0s1 U APYTUX JIO/Aei:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

[168 copmMHpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOJHATH XUMHUYECKUH
JKCIIEpUMEHT (TpeBpallleHrs OpPraHUYeCKUX BEUIECTB IPH HarpeBaHUU,
[OJIyY€HUE STUJIEHA U U3YyYEHHUE €ro CBOICTB, KaUECTBEHHbIE PEaKLUU Ha
aNbJIETHIbI, Kpaxmall, YKCYCHYIO KHCIOTY; JeHarypauus OeJIKOB Mpu
HarpeBaHWHU, IBETHHIC pEaKIUN OEJIKOB; MPOBOAWTH PEAKIIMA HOHHOTO
oOMeHa, OmpeeNsiaTh CpeAy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha
cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHUS; pelaTh
AKCIICpUMEHTANIbHBIE 3aaun 1o TemMam "Metamel" u "Hemeramisl") B
COOTBETCTBUM C IIpaBWJIaMU TEXHUKU OE€30MacHOCTH IpU OOpalleHUH C
BelIeCTBaMHM U JaOOPaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHAYECKOT0 IKCIIEPUMEHTa B (hOpMe 3aIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyJIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB.




- IpU3HABaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MU C
MO3UIMH JIPYrOro 4eJIOBeKa,

OK 07. B o6s1acTH 3K0/10rM4YECKOr0 BOCIIUTAHHUSA: [161 chopMupOBaHHOCTH MPEICTABICHHUA: O XHMHYECKOH COCTaBIIAIOLICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTh 3KOJOIMUECKOW KYNIBTYpBI, | €CTECTBEHHOHAyYHOW KAapTHHBI MHpa, POJIM XUMHUU B ITO3HAHWUU SIBJICHUHN
COXPaHEHHUIO MOHMMAaHHE BIIMSHUS COLMAIBHO-3KOHOMHUYECKUX | MPUPOAbI, B (OPMHPOBAHUH MBIIUICHUS H KYJIbTYpPbl JUYHOCTH, €€
OKpy’Kalolled | MpOLIECCOB  HA  COCTOSHUE  NPUPOAHOW U | QyHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM JUIsl PELIeHUs MPAKTUYECKUX
cpenpl, COLMAIBHOW  Cpelbl, OCO3HAHME TIJI00AJIBHOIO | 33/1a4 U 3KOJIOIMYECKHM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOIMYECKHX IpolieM; IIPUPOJHON Cpene;
€HHUIO, - IUIaHMpOBaHWE W ocyluecTBieHue aeiicteuil B | 1610 chopmupoBaHHOCTE yMeHMI cOOMIOJATh MpaBUia 3KOJOTUUYECKU
IIPUMEHSTD OKpy’Kalollell cpeie Ha OCHOBE 3HaHUA LieJed | 11e1ecoo0pa3Horo NOBENeHUsS B OBITY M TPYIOBOM NEATEIBHOCTH B LIESIX
3HaHUsA 00 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; COXPAHEHHUS CBOETO 3710POBbsI U OKPYKaIOILEH IPUPOJIHON CPEJIbl; YUUTHIBATh
WU3MEHEHUN aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCAIIMX BPE | OIACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OIPEAEICHHBIX BEIIECTB,
KJIMMara, OKpYy’KalolleH cpene; ITOHMMasl CMbICJI ITOKAa3aTelsl IPeAEIbHON TOMYCTUMONW KOHLEHTPALIUH.
IIPUHLIHATIIBI - yYMEHHME IPOrHO3UPOBaTh HEOJIAronpHsTHbIE
OepeKIMBOrO 9KOJIOTMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJCTBA, | ACHCTBUI, IPENOTBPAILATh UX;
3¢ dexTuBHO - pacmmpeHue OIbITa JIEATEIIbHOCTH
JIEICTBOBATh B | DKOJIOTUYECKON HAIPABIEHHOCTH;
Ype3BbIYAIHBIX | - OBJIAZICHHE HaBbIKaMU y4eOHO-
CUTYaLUAX UCCIIEIOBATENBCKOM, IPOEKTHONW U COLMAIbHON
NeSITeNIbHOCTH;
K 1.1. OBnaneHue yHUBEPCAIbHBIMU  peryiasTUBHBIMU | 161 cpopmupoBaHHOCTH MpenCTaBICHHUI: O XUMHUYECKOW COCTaBIISIOLICH
[TpoexTrpoBaTh | nelCTBUAMM: €CTECTBEHHOHAyYHOW KapTHUHBI MHpA, POJIM XUMHUHU B IIO3HAHUU SIBICHUU
nporecc a) caMOOpPTaHM3aIH: NpUpPOAbl, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
o0y4yeHHs Ha - CaMOCTOSITENBHO OCYIECTBIIATD [IO3HABATEIBHYIO (YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHuUs PaAKTHUECKUX
ocHose ®I'OC, [IeATETBHOCTD, BHISBIATE TPOGJIEMBI, CTABMTH 1 | SAA8Y M SKOIOTHIeCKH 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U
TPUMEPHBIX dopMmymmpoBaTh  cOOCTBeHHBIE ~ 3amaun B | LPAPOAHOM CPCIC,
OCHOBHBIX . [166 BnaneHue OCHOBHBIMH METOJAaMH HAy4yHOT'O IIO3HAHHS BEIIECTB U
00pa3oBaTEeNbHON JEATENIbHOCTH M KU3HEHHBIX .
o0pa3oBaTenbH CHTYALHSX: XUMHUYECKHX  sIBIEHUM  (HaOmioneHue,  U3MEpeHHe,  HKCIEPUMEHT,
BIX IIPOrpaMM y ’ MOJIETTUPOBAHUE);




HA4yaJbHOTO - CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH pemenus | [168 chopMUpoBaHHOCTh YMEHUH IIAHUPOBATH M BBIIOJIHATH XMMUYECKUN
o01ero npoOJIeMBI € YYETOM MMEIOIIUXCA PECYPCOB, | OKCIIEPMMEHT (IPEBPAILCHUS OPraHMYEeCKMX BEIIECTB NPU HArpeBaHMU,
o0Opa3oBaHus COOCTBEHHBIX BO3MOKHOCTEH! M IPE/OYTCHHI; IIOJIyYEHUE STUJIEHA U U3YyYEHHUE €r0 CBOICTB, KaUECTBEHHbBIE PEAKLUU Ha
- JlaBaTb OLEHKY HOBBIM CHTYALIHSIM; albJETUAbI, KpaxMmall, YKCYCHYIO KHCJIOTYy; JeHaTypauus O€JIKOB IIpH
CIIOCOBCTBOBATh (POPMUPOBAHMIO M TpOsIBIEHHEo | HATPEBAHHH, IBETHBIC PEaKIu 0€JIKOB; TPOBOAMTH PEAKIIMA HOHHOTO
HIMPOKOH IPYIMIMH B PA3HBIX OGIACTAX 3HAHEI, oOMeHa, ONpeAessATh Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHbIE pEakIUU Ha
. . cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHUS; pelaTh
IIOCTOSIHHO IOBBIIIATE CBOM 0Opa3oBaTEIbHBIA U " " " B
. JKCHEpUMEHTalbHbIe 3afauud 1o TemaMm "Metamuisl" u "Hemeramns") B
KYJIBTYPHLIH YPOBCHD, COOTBETCTBUM C IIpaBWJIaMHU TEXHUKU O€30IaCHOCTH IIPU OOpPALLEHUM C
6) CaMOKOHTPOIb: BEIIECTBAMH U JIaOOPAaTOPHBIM O0OPYIOBAaHUEM; IPEJCTABIATh PE3YIbTATHI
MCTIONb30BATh  MPHEMBI  PEIEKCHU Ul OUCHKH | yyj\jyeckoro SKCIIEpUMEHTA B (JOPME 3alliCH ypaBHEHHIT COOTBETCTBYIOLIUX
CHTYAIIH, BBIOOPA BEPHOTO PEIICHHS; peakuuii 1 GopMyIHMPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;
- YMCTh ONCHHMBATb PHCKM M CBOCBPEMCHHO | [[69  chopMUPOBAHHOCTb  YMEHHS  aHAJIU3UPOBaTb  XUMHYECKYIO
IPUHUMATh PELICHMS [I0 UX CHIDKEHUIO; nH(pOpMaLIHNIO, TONYyYaeMyH) M3 Pa3HbIX HCTOYHUKOB (CpPEICTB MacCOBOM
B) SMOIMOHAJIBHBIM MHTEIUIEKT, MPEAoJararonuii | “Hhopmaiuy, cetb IHTepHET U aApyrue).
c(hOpMHUPOBAHHOCTD:
BHYTPEHHEN MOTHUBALIAH, BKJIKOYAIOIIEN
CTpEMJIEHHE K JOCTWKEHHUIO LIEJIU U YCIEXY,
OTITUMHU3M, MHUIIMATUBHOCTD, yMEHHE
JENCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEN;
- OMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATH
SMOILIMOHAIBHOE COCTOSTHUE JAPYTUX, YUUTHIBATD €TO
IIPU OCYILIECTBICHUH KOMMYHHKAIUH, CHOCOOHOCTb
K COUYBCTBUIO U COTIEPEKUBAHMIO;
- COLIMAIbHBIX HaBBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTH BBICTpaUBaTh OTHOILEHHS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U
pasperiatb KOH(PIUKTHI;
IIK 1.2. OBnaneHue yHUBEpCAIbHBIMH  peryiasTUBHbIMU | [161 cdopmMupoBaHHOCTH MpeACTaBICHUI: O XMMHUYECKOW COCTaBISIOLICH
OpraHu3oBbIBa | NEeHCTBUSAMM: €CTeCTBEHHOHAYYHOM KapTHUHBI MHpA, POJU XUMHUHM B TO3HAHUM SBICHHUN
Th IIPOLIECC a) caMOOpPTaHM3aIHs: NpUPOAbl, B (OPMUPOBAHUU MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
o0y4yeHus (YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHuUs! IPaAKTHUECKUX
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o0yyJaronmxcs
B COOTBETCTBHUH
C CAaHUTapHbIMU
HOpMaMH U
[paBUIaMHu

- CaMOCTOATCIIbHO OCYHICCTBJIATH ITO3HABATCIIbHYTO
JACATCIIBHOCTDb, BBIABJIATH HpO6JICMBI, CTaBUTh H

dbopMynupoBath COOCTBEHHBIE  3aJaud B
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITEIbHO COCTAaBJIATh IUIAaH pELICHUs
IpoOJeMbl € YY4EeTOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIIOYTEHUN;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO
IIMPOKOM 3pYIMLIMK B Pa3HbIX 00JacTAX 3HAHUM,
IIOCTOSIHHO TOBBIIIATH CBOM 0Opa3zoBaTElIbHBIA U
KYJIBTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

WCIOJB30BATh TMPHUEMBI PEQIIEKCUU Ui OICHKH
CHUTYyallWH, BHIOOPA BEPHOTO PEIICHHS,;

- yMeTb OIICHWBAaTh PUCKA U CBOEBPEMEHHO
MPUHUMATH PEIICHHS M0 UX CHIDKEHUIO;

B) SMOLMOHAJIbHBIM MHTEIJIEKT, MpEeANnoIaratouuil
c(hOpMHUPOBAHHOCTb:

BHYTpEHHEH MOTHBAIIH, BKJIIOYAIOLIEH
CTpEMJICHHE K JIOCTIDKCHHIO IIeTH | YCIIEXy,
OTITUMHU3M, UHHUIAATHBHOCTD, yMeHHue
JefCcTBOBATh, MCXO/I M3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIIIOYAIOIIEH COCOOHOCTh NOHUMATh
HMOIMOHAIBHOE COCTOSTHUE IPYTHX, YIYUTHIBATh €T0
IIPU OCYIIECTBICHUN KOMMYHHUKAIH, CTIOCOOHOCTD
K COYYBCTBUIO U COTIEPEKUBAHUIO;

- COILIMATIBHBIX HaBBIKOB, BKJTIOYAOIITMX
CIIOCOOHOCTh BBICTPaMBaTh OTHOUICHHUS C APYTHMMHU

3a/la4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHONICHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJe;

[162 BnameHue cHUCTEMOW XUMHYECKHX 3HAHHWH, KOTOpas BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATHSA (XMUMUYECKHH AJIEMEHT, aTOM, 3JICKTPOHHAas
oboJiouka atoma, s-, p-, dIJIEKTPOHHBIE OPOUTATM aTOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTh, AJICKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCICHUS, XUMHYECKas
CBS3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJIET,
(yHKIIMOHANIbHAS TPYIINA, PaJuKai, U30MEPHs, H30MEPHI, TOMOJIOTHICCKUN
psill, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOA- U a30TCOJIEpKAIlIUE COCTUHEHHUS,
OHMOJIOTUYECKH aKTHBHbBIE BellecTBa (YIJIEBOAbBI, >KUPBI, OENKHU), MOHOMED,

MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COCIUHEHHS,
KpUCTaTnyecKas peleTka, THUIIBI XUMHYECKHUX peaxuit
(OKUCIUTEIIBHOBOCCTAHOBUTEBHBIE, 9K30- U HOHAOTEPMUYECKHUE, PEAKIIUU
HMOHHOTO oOMeHa), pacTBop, AIEKTPOJIUTHI, HEDJIEKTPOIIUTHI,

3JIEKTPOJIUTHYECKAS TUCCOLMALHS, OKUCIUTEIb, BOCCTAHOBUTED, CKOPOCTh
XUMHUYECKON peakliy, XUMUYECKOe PaBHOBECHE), TCOPUU U 3aKOHBI (TECOpUS
XUMHUYECKOTO CTPOEHHsI OpraHuuyeckux Bemects A.M.byrieposa, Teopus
3IIEKTPOJIUTHYECKOMN JUCCOoIMaIny, nepuoandeckuit 3akod [[.M1.MeHneneena,
3aKOH COXPaHEHUsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH,
(hakToNOrMUecKre CBEICHNUS O CBOMCTBAX, COCTAaBE, MOIYUYEHUHU 1 OE30MTaCHOM
WCTIOIb30BAaHUM BAXXHEHIIIMX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH eATEIHbHOCTH YETIOBEKa;

[167 cpopMUpOBAaHHOCTP YMEHHMM MPOBOJAUTH PACUETHI MO XUMHUYECKUM
dbopMylnaM W ypaBHEHUSM XHMHUYECKUX pEaKUUHd C HCIOIb30BAaHHEM
(U3UYECKUX BEIMYMH, XapaKTEPHU3YIONIMX BEIIECTBA C KOJWYECTBEHHOU
CTOPOHBI: Macchl, oOBeMa (HOpPMallbHbIE YCJIOBHsI) Ta30B, KOJIHYECTBA
BEIIIECTBA; HMCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHUS IS TPUHSATHSA
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHUEM;

169  chopmupoBaHHOCT,  yMEHHUs  AHAIM3UPOBATH  XHUMHUYECKYIO
nH(pOpMaILIHIO, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue);

1610 cdopMupoBaHHOCT, yMEHHH COOIONATh TMpaBHIa SKOJOTUYECKH
11erecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBON NEATENBHOCTH B IENAX
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JIIOABMH, 3a00TUTHCH,
pa3perath KOHQIHKTHL;

IMPOSABJIATH

UHTEpEC U

COXPAHEHHUS CBOETO 3710POBbsI U OKPYKAOILIEN IPUPOIHOM Cpeibl; YUUTHIBATh
ONaCHOCTh BO3JCHUCTBUS Ha KMBBIC OPraHU3Mbl OIPEIEIICHHBIX BEILECTB,
IIOHMMasl CMbICJI ITOKAa3aTelsl IPEAEIbHON TOMYCTUMONW KOHLIEHTPALUH.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4

OcHoBHOE coep:kaHue 62
BT. U.:

TeopeTuyeckoe o0yueHue 30
MPAKTUYECKHUE 3aHATUS 24
nabopaTopHbIE 3aHATHUS 8
IIpodeccuonanbHO-0pHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 3
NPHUKJIATHOTO0 MOIYJIs1)

BT. U..

TeopeTudeckoe o0ydyeHue 2
IIPAKTUYECKNUE 3aHATUA 4
nabopaTOpPHBIE 3aHITHS 2
IIpomexyTounasi arrecranus (qudepeHIMpoBaHHbIN 3a4eT) 2
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2.2. TemaTn4yecKuii IJIaH M coJepPKaHUE TUCIHIIMHBI

HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), 06 dopmupyembie
. 'beM 4acoB
pa3iesioB U TeM JlabopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIAHON MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4

OcHoBHoOe cogepkaHue 64
Pasznes 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB 1161
XUMHUECKIX Teopernueckoe o0yyenue 2 1162
JJIEMEHTOB U _ _ 1165
npupona CoBpeMeHHass MoJelb CTpoeHMsT aroMa. CHMBOJMYECKMM S3BIK XUMUU. XUMHUYECKHM DIJIEMEHT. 1166
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccuduxanuss XUMUYECKUX 3JIEMEHTOB (S-, p-, d-i)JIeMeHTI)I).
CBSI3H BanenTtHsle  aseKTpoHBI.  BaneHTHOCTb.  DJIEKTpOHHAss ~ NPUPOAA  XUMHUYECKOW  CBA3M. 2

ONeKTPOOTPULATENIbHOCTh. BuIpl XMMHUYECKOM CBA3M (KOBaJ€HTHAas, WMOHHAs, MeTajInyeckKas,

BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs

IIpakTHyeckue 3aHATHSA 2

Pemenne 3amaHMii Ha HCIOJIB30BAHME XUMHUYECKOW CHMBOJIMKM W Ha3BaHWN COEIMHEHUH IIO

HOMEHKJIAType MEXKIYHAPOIHOTO COX03a TEOPETHUECKON Y IPUKIIAJHON XUMUN U TPUBUAIBHBIX HA3BAaHUN

JUIS COCTABJICHUSI XUMUYECKUX (POPMYJI IBYXaTOMHBIX COEIMHEHUH (OKCUIOB, CyIb(UA0B, THAPUIOB U

T.I1.) U APYTUX HEOPTaHUYECKUX COETMHEHUI OTAEIbHBIX KJIacCOB. 2

[IpakTHueckue 3a1aHusl HA YCTAHOBJIEHHUE CBSA3U MEKIY CTPOCHHUEM aTOMOB XMMHYECKUX DJIEMEHTOB U

MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HUX COEAMHEHUH B COOTBETCTBUU C

nosio’keHueM Ileproanueckoit cucTeMsl.
Tema 1.2. OcHoBHOe coaepKaHue 2 OK 01
[Tepuoanueckuit OK 02
3aK0H M Ta6nmua | IIPAKTHYECKHE 3aHSATHs 2 1161
J.1. Menneneera _ 62

[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyeckuii CMbICIT >

1163

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB XUMHUUYECKUX
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AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C IMOJIOXKEHHEM 165

XUMHUYECKOro anemMeHTa B [lepuoanueckoit cucteMe. MupoBO33peHUYECKOE M HAYYHOE 3HAUEHUE 1166

[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX 168

XUMHUYECKUX JJIEMEHTOB. 1169

Petrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX

37eMeHTOB «MeTalnauiecke / HeMeTaNTIM4eCKie CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX

3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKON CUCTEME

xuMu4YecKkux djemenToB .M. MenaeneeBay
Pa3nen 2. XuMu4yeckue peakuuu 10
Tema 2.1. Tuner | OcHOBHOe coep:kaHue 4 OK 01
XUMHYECKUX I161
peaxumii Teoperuueckoe o0yueHue 2 1162

Knaccudukanus u THIIBI XUMAYECKUX PEaKIUil C ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHue 1167

YpaBHCHHI PEaKIUi COSAMHCHHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA, B T.4. PEAKIIMI TOpEHUs,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHCIICHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb. 2

CocraBneHue U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO

Oasanca. OKUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, MPOU3BOCTBEHHBIX MPOIECCaxX U

KU3ZHEESITEIIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonuuectBennbie oTHomeHus B XxuMud. OCHOBHBIC KOJIMUECTBEHHBIC 3aKOHBI B XMMHHM U PACUEThl 110

YPaBHEHUSIM XUMHMUYECKMX peakuuid. Monb Kak eJuHuIa KOJMYEeCTBa BellecTBa. MomsipHas macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MosspHblii 00beM razoB. OTHOCHUTENbHAS 2

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOe coaep:xaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s ccormanus i | 1 €opeTHdecKoe odydenue 2 61
MOHHBII OOMEH 2 1162
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Teopus aneKTpoUTHYECKON aucconranuu. VoHbl. DIeKTpOIUTHI, HEAIEKTPOIUTH. Peakiuu MOHHOTO 1164
oOMeHna. CocTaBiieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS HX IMOJHBIX M COKpAIICHHBIX 1167
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUSI HA COCTABJIIEHUE HOHHBIX PEaKIUil 168
JlaGopaTopHble 3aHSITHSI 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB ’
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNue CPeIbl BOJAHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHUE HOHHBIX pPEaKLUii
KonTtpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYDA 1 Teoperuueckoe o0yueHue 2 161
CTpOCHHE . 1162
S —— [Ipenmer Heoprannyeckoit xumun. Kiaccudukanys HeopraHuueckux BemecTs. IIpocTsie U croxHbIe
P BeriecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUIBI, THAPOKCUIBI, KUCIOTHI, COM). B3aumocss3b 1163
Betects HEOpPraHMYECKUX BEIleCTB. ATperatHble cocTosiHuA BeulecTBa. Kpucrannnyeckue u amopdHbie 1164
BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJIIMYECKast). 2 1165
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb 1166
XMMHMYECKON aKTUBHOCTH BEUIECTB OT BU/Ia XUMHUYECKOM CBSA3H U TUIA KPUCTAJUINYECKOMN PEIIETKH. 67
[IprurHBI MHOrOOOpa3us BEIECTB
1168
IIpakTHyeckne 3aHATHA 2 1169
11610
Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIbl UCXOs U3 Ha3BaHUs BEIIECTBA MO MEXKIYyHAPOTHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYDE. 2

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmyrnam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! U3BECTh, MUTHhEBAs COAA U PYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIIEKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoBOM mHpopMaIuu, cetb HTepHET U Ipyrue).
[Touck nHpopMauu 1Mo HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. Ouznko-| OcHOBHOE coiep:KaHue OK 01
XUMUYECKHE OK 02
CBOMCTBA TeopeTuyeckoe o0yueHue 161
HCOPTATIHACERIX I\ ferammsr. OOmme ¢uznyeckne U XUMHUYECKUE CBOMcTBa MeTaiwioB. CriocoObl mosydeHus. 3HaYeHUE 1162
BOHIeCTs METAJJIOB M HEMETAUNIOB B IIPUPOJAE U IKU3HEICATCIBHOCTH 4YeJIOBEKa M opraHu3MoB. Kopposus 1163

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aLUTHI METAJIJIOB OT KOPPO3UU 1164

165

Hemeramnpr. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA 1166

HemertaioB IV— VII rpynn. Knaccudukanuus u HomeHkIaTypa coeiuHeHU HemeTamuioB. KpyroBopotsl 67

OMOTEHHBIX IIEMEHTOB B IIPUPOJIC

1168

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT, 1169

cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEITMHEHUH, 1610

BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB

IIpakTHyeckne 3aHATHA

CocraBiieHne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEepU3YIOIIMX UX CBOMCTBA.

Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M NPAKTHYECKOil

NeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxanus OK 02
HEOpTaHHYECKHX JlaboparopHble 3aHATHS OK 04
BEIIIECTB 1163

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAaHUIECKUX BEIIECTBY.
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Pemenne sKcrepruMEHTaIbHBIX 3a/lad [0 XWMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO 164

pacrno3HaBaHUIO U MOJYYEHUIO COSTMHEHUN METAJUIOB U HEMETAJUIOB. 1165

Wnentudukaniss HEOPraHUYECKUX BEIIECTB C HCIOJIBb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB, 1166

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI- 1168

AQHWOHBI, HA KATHOH aMMOHUS

1169

KonTpoibHasn .

CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Paznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, 1161
cTpocHHe H Teopernueckoe o0yueHue 2 1162
HOMCHKJIATypa [TosiBieHue U pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u 1163
OpraHNHCCKUX 3HaYEHHE OPTAaHUYECKON XUMUH B CHCTEME ECTECTBEHHBIX HAYK. 164
BCHICCTB XUMUYECKOE CTPOEHUE KakK IMOPSIOK COCTUHEHHS aTOMOB B MOJIEKYJ€ COTJIACHO HMX BaJICHTHOCTH. 1165

OcCHOBHBIE TIOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI opraHuyeckux coenuHeHuir A.M. bytieposa. 1166

YrnepoaHblid CKEeNeT OpraHudyecKol MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO ) 1168

CTpoeHust MOJIeKYIL. M3oMepust 1 M30MepHI.

[Tonstne o QynkuuonanbHoOM rpynne. Panukan. IlpuHnunel KiacCUpUKAUM  OPTaHUYECKUX 1169

coeanHeHU. MexXayHapo1Hasi HOMEHKIIATypa ¥ IPUHITUITBI HOMEHKIIATYPhl OPTaHUYECKUX COCTMHEHUH.

[TonsiTre 00 a30TcoEpKAIINX COSAMHEHUSIX, OMOJIOTHYEeCKN aKTUBHBIX BellecTBax (yriieBojax, Kupax,

OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA 2

Homenknatypa OpraHUYecKHX COEIMHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIC H

apOMAaTUYECKHEe YTIIEBOJOPOJIBI, CIIUPTHI, ()EHOJNBI, albACTH/IbI, KETOHBI, KAPOOHOBHIE KHUCIOTHI U JIp.)

CocTaBiieHHEe TIOJNHBIX W COKPAIEHHBIX CTPYKTYPHBIX (HOPMYNl OpraHUYECKHX BEIIECTB OTIEIbHBIX ’

KJIaCCOB, WCIONB3Ysl WX HAa3BaHUs 1O CHCTEMAaTHYECKOW W TPUBHAIBHOW HOMEHKJAType (ITHIICH,

alleTHSIeH, THIEepUH, (eHos, (GopMalbIeruj, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreifmieit

(GhopMyIIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/ISI U3 3JIEMEHTHOT0 cocTaBa (B %)

OcHoBHOE coaepKaHue 12
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Tema 4.2.
CBolicTBa
OpPTaHMYECKHUX
COCIMHEHHU I

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v 00mas popmyrna; H30Mepus;
(bu3nyueckre CBOMCTBA; XUMUYECKHE CBOWCTBA; CIOCOOBI TIOTyYEHUS):

— TpeJenbHbIe YIIIeBOAOPO/IbI (AIKaHbl U IUKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJUWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, AJIKUHBI M aJIKaIUeHbI) 1 apOMaTHYECKHE yIiIeBOA0poibl. ['opeHue aneTuinena
KaK HCTOYHHMK BBICOKOTEMITEPATYPHOTO IIJIAMEHH JJISI CBAPKHU M PE3KH METAJIJIOB

— KUCJIOPOACOICPKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, AITbJCTUIIBI U
KCTOHBI, JKUPBI, YIJIeBOHbI). IlpakTHueckoe NpUMEHEHHE JTWUICHIJIMKOJSA, TJIUIEpUHa, (EeHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTHaa, YKCYCHOH KHUCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIIHE CBOKWCTBA MbLjIa

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 aMUHOKHUCIIOTHI, OeNkn). BricokoMONeKyIapHble COeTUHEHUS
(cunTeTMYECKME U OUOJOTMYECKU-aKTHUBHBIE). MoHOMEp, MOJuMep, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUIEHa KAaK OCHOBHOE HAIIPaBJICHUE €ro UCIOJIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU OpPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): MpeAebHbIe (AIKaHbl U LUKIOAIKaHbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aAMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMS. 3aJaHNs Ha COCTaBJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocraBieHne cxeM peakiuidi (B TOM 4YHCIE 10 TMPEATOKEHHBIM IIeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJYYEeHUS] M Ha3BAaHUE OPraHUYECKUX COCAMHEHUN MO TPUBUAIBHOM WM MEXKIyHAPOJAHOU
CUCTEMaTUYECKON HOMEHKJIAType.

OK 01
OK 02
OK 04
1161
1162
1163
1164
165
166
1167
1168
1169
11610
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PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COCMHEHMH OTAEIBHBIX KIACCOB

JlabGoparopHasi pabora

JIaGoparopnas pabota “IIpeBpaieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".
[Tomy4yenue STHICHA U U3yYEHHE €ro CBOWCTB. MOJIEIMPOBAaHNE MOJICKYl U XUMUYECKHX IIPEBPAIICHUN
Ha IpUMepe TaHa, STUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
PUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

OcHoBHOe coaepkaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHeHus. IlpumeHeHue u Ouosjoruuyeckas poJib yrieBojoB. OKHCIEHUE
YIJI€BOJOB — MWCTOYHHUK OHHEPrUM KUBBIX opraHu3MoB. OOnacTv NpPUMEHEHUS aMUHOKHUCIOT.
I[TpeBparenust 6€1K0B MUK B opranu3Me. buonoruueckue pyHkunu 6enkoB. buonornueckue GpyHkuuu
XKUPOB. PoJib opraHnyeckoil XuMuM B peLICHUH MTPoOJIeM MUIIEBONW O€30IaCHOCTH

Ponp opranuyeckoil XUMHM B pelIeHHMM NpoOJeM 3HepreTuYeckoid Oe30MacHOCTH, B PA3BUTHUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaTepUalOB, HOBbIX HMCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIaCCOB
(yrnmeBomopofbl, CHHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, ANbAETHABl U Jp.), CMBICI
IIOKa3aTelIst MPeAebHO TOMYCTUMON KOHIIEHTPaLun

JlabopaTopHble 3aHATHS

JlaboparopHas padota: “UneHTrduKaIys OpraHU4ecKuX COeAMHEHUN OTENbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COEIMHEHUHN OT/EIbHBIX KJIACCOB (Ha MpUMEpPE albJErHI0B, Kpaxmala,
YKCYCHOM KUCIOTBI, OEITKOB U T.I1.) C UCMIOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KauecTBEHHbIX peakiuil. JleHartypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OENKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANIA C TOYKHM 3PEHUS XMMUYECKUX IPOLECCOB IPU MPOTEKAHUHU
KaueCTBEHHOW peaKIiH, MO3BOJISIONIEH HACHTUPUIIMPOBATH NPEASIOKEHHbIE OpraHN4YeCKHe BELIECTBA

KonTpouabnas
padora 3

CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

OK 01
OK 02
OK 04
1161
1162
1163
165
166
1167
1168
1169
11610
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Pazpmea 5.

Kunernueckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX pPeaKIuii

CxopocTh OcHOBHOe coiep:KkaHue OK 01
XUMUYECKHUX OK 02
peaKkIui. 1161
XHUMHYECKOE 1162
paBHOBecHe 1166
1168
Teopernueckoe o0yueHue 1169
CKOpOCTh peakifH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOUIUX BEIIECTB,
KOHIIEHTPALlMK pEarupymomux BeLIECTB, TEeMMEpaTypbl U IUJIOMAAM PEAKIHMOHHOW MOBEPXHOCTH.
TemmoBsie 3G (HEKTH XUMUYSCKUX PEAKITUN. DK30- U SHIOTCPMHUICCKHE, PCAKITHH.
OO6patumocTh peakuuii. XuMHU4YeCKOe PaBHOBECHE M €r0 CMEILICHHUE MO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHIIEHTpaIMsl pPEeareHTOB WM NPOJAYKTOB pEaKIMH, JaBJIEHUE, TeMIlepaTypa) MJis CO3JaHus
ONTUMAJILHBIX YCIOBUN MPOTEKaHUs XUMHUUYECKUX mpoueccoB. [Ipuniun Jle [laTense
IIpakTnyeckue 3aHATHSA OK 01
OK 02
Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaiuu3 (AaKTOPOB, BIMSIONIMX HAa H3MEHEHHE 161
CKOpOCTH XUMUYECKON PEAKIUH, B T.U. C MO3ULUI IKOJIOTHUECKU uenecoo6pa3lioro TOBE/ICHH B OBITY U 1162
TPYJIOBOH AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO 37J0POBbs U OKPYXKAIOIIEH MPUPOIHON CPEIbI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s 1166
HaxOXXJICHUS HaINpaBJieHUs CMEUIEHUs pPaBHOBECHS XUMHUYECKOM peakIuu W aHaiu3 (PaKkToOpoOB, 1168
BIIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS 1169
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coep:xkaHue OK 01
[Tousarue o OK 02
pacTBopax Teoperuueckoe o0yueHue OK 07
PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrmocoObl TPHUTOTOBJICHHS PAaCTBOPOB. 1161
PactBopuMocTs. MaccoBast 10151 pacCTBOPEHHOTO BelecTBa. CMBICI OKA3aTeNs IPEeAeIbHO 10MYCTUMON 1162
KOHIEHTPALMU U €r0 UCII0JIb30BAHHUE B OIIEHKE 3KOJOTHYECKON O€301MacHOCTH. 1166
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[IpaBuia SKOJIOTMYECKH IEIECO0OPa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEJSIX 1167
COXpaAHEHHUsI CBOETO 3[0POBbsSI U OKPYXAIOLIEH NMPUPOIHON CPEAbl; ONACHOCTh BO3/IEUCTBUS HA YKUBBIE [IK1.1.
OpPraHMU3MBbI ONPE/IEIIEHHBIX BEIIECTB. 168
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PAaCTBOPBIL, UCIIOJIb3yeMble B OBITOBOM 1 1169
poeCCUOHATILHOMN IeATENFHOCTH YUUTEIsl HAUYaIbHBIX KIaCCOB 610
Tema 6.2. OcHoOBHOE coep:KaHue OK 01
HUccnenosanue OK 02
cBoiicTB pacTBopos [/IadopaTopHble 3aHATHS OK 04
K 1.1
JlaboparopHas padota «lIpuroroBieHue pacTBOPOB». 1161
[IpuroTtoBneHue pacTBOpPOB 3aJlaHHOM (MaccoBOi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU 1162
BOIIPOCaMHM) U OTIpeieNieHUue Cpeibl BOJAHBIX PACTBOPOB. 1166
Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB YUUTEIEM HAUaJIbHBIX KJIACCOB IPU MPOBEIECHNUN OIBITOB 1168
Ha YpOKaxX OKPY’KaroIlEero Mupa 1169
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszgea 7. Xumust B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK 01
OK 02
Xumnsi B OBITY I |OCHOBHOE CO/lepIKaHHe OK 04
IIPOU3BOJICTBEHHON OK 07
JeATETbHOCTH Teopernueckoe o0yuenune
yesioBeKa IIK 1.1
Hogeiimie nocTukeHns XUMHUYECKOW HAYKU U XUMHYECKOW TeXHOJOTUH. Poilb XuMuu B oOecrieueHun K 1.2
HKOJIOTMYECKOH, SJHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTUU MeAUIMHBI. [IpaBuia moucka u 1161
aHaJIM3a XUMHUYECKOW HMHPOpMAUM M3 pa3IUYHbIX HCTOYHUKOB (HayyHas M YydeOHO-Hay4Has 1162
auTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb HTEepHEeT) 1166
IIpakTH4eckne 3aHATHA 1167
1168
[Tonck m aHanM3 KEMCOB O MPUMEHEHUH XWMHUYECKHX BEIIECTB M TEXHOJIOTHH C y4eTOM OyayIen 1169
npodeccuu yuuTelnb HavadbHBIX KJIAcCOB MO TeMaM: HaHOMAaTepHallbl, JEKApPCTBEHHBIE BEIECTBa, 1610

OBITOBASA XUMMSL.
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3amura: [IpencraBienne pe3ynbTaToB pelieHns KeicoB B (hopMe MUHHU-I0KIAa ¢ Ipe3eHTalen
Bo3MmosxHBIE TEMBI KEHCOB:

1.310poBOE MUTAHKUE — 3TO 310POBO!

2.ButamMuHEBI

3.Makpo ¥ MHUKPO 3JUIEMEHTHI B MUTAHUU HIKOJIbHUKA
4.3eeHas XUMHUs

5.XMMHUYECKHE CPEJICTBA TUTUEHBI U KOCMETUKH

IIpome:kyTouHasi arrecTauus mo qucuumimue (nuddepeHIUPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JANCHUITINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaliid  MPOTPaMMbl TUCHUTUTHHBI JTOJDKHBI OBITh MPEIYCMOTPEHBI CIEAYIOIIHIE
CrielMaJbHbIE TIOMEIICHUS: YICOHBI KaOMHET XUMUU W/ WM Y4eOHOH XMMUYECKOH JIabopaTopuu.

Oo6opynoBanue y4eOHOro kKaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJiele MOJIEKyJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ U MHUHEpaloB, Tabiuua MeHzeneesa,
yaeOHbIe (GUIBEMBI, IUGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHs: KOMIBIOTED C yCTPOWCTBAMHU BOCIPOU3BEICHUS 3BYKa,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TMPE3eHTEep It
IIPE3CHTALAMN.

OobopynoBanue Jadopatopum U Ppadoyux MecT JAOOPATOPHM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakuuii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOKu, QoHapuku, HAOOpP PEaKTUBOB, CTEKISHHBIC MAJIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIC YAIIKH, MAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKJIa,
JICKTPOTUIUTKH, JTa00paTOPHBIC INITATUBBI, CIIUPTOBBIE TOPEIKH, CIIUYKU, TPHOOP JUISl TIOTYICHHUSI
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AepKaTeIu I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakaubl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKyHIOMEPHI (TaliMepbl), MepHbIe Tpooupku (Ha 10-20 Mi1) U MepHbBIE KOJIOBI
(25, 50, 100 u 200 mur), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU HJs ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN HHIUKATOp; nuneTku Ha 1, 10, 50 mu (uam go3zaropel Ha 1, 5
u 10 mu1), OrOpeTKH [UIs TUTPOBaHUS, MeauIMHCKHE mmpunbl Ha 100—150 M1, nabopaTtopHbie W/WIH
aHaJIUTUYECKUE Bechl, pH-MeTpsl, CymmibHBIN 1IKad, U Ip. T1abopaTopHOE 000PYI0BAHUE.

3.2. UnpopmannoHHoe odecniedeHne peajn3aluu NporpaMmmbl

OcHOBHbIE NMeYaTHbIE U3AHUS

1. Aundunorenora, M. B. Xumusa: yueOHMK U TPaKTUKyM M CPEIHEro
npodeccuonansHoro oopazosanus / . B. Audunorenona, A. B. ba6kos, B. A. I[TonkoB. — 2-e u3n.,
ucnp. u gon. — Mocksa: U3narenscrso HOpaiT, 2022. — 291 c.

2. [eronuxuna, H. A. Obmas xumus: yueOnuk mis CI1IO / H. A. Uleronuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonsckuii, A. b. XuMus: yaeOHUK U TPAKTUKYM JJIs1 CPETHETO MPOPECCHOHATBHOIO
obpazoBanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3x., nepepab. u mon. — Mocksa:
W3narenscrBo FOpaiit, 2022. — 507 c.

4. Xumust: yueOHUK A7 cpegHero npodeccuonaibHoro oopasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'onybes, B. H. IllanoBan; mox obmeli pegakiueit I'. H. ®aneesa. — 2-e uzg.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

I[OHO.]]H]/ITCJII)HI)IC HCTOYHUKH
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1. Xumus. 10 kmace. Yrimyonéansiid ypoens : yueOunk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepennn, A.A. JIpo3nos, B.B. Jlyaun; nox pen. B.B. JIyauna. — M.: IIpocsemienue, 2022. — 446,
[2] c.: um.

2. Xumus. 11 knace. Yray6nénnsiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. lpo3nos, B.B. Jlynun; noxa pea. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 478, [2] c.: ui.
3. Xumus. Yriyonenusiid yposenb. 10—11 kmaccesl: pabouast mporpamma k Jinaun Y MK

B.B. Jlynuna: yue6Ho-meTonnueckoe nocoodue / B.B. Epemusn,

A.A. lpo3nos, N.B. Epemuna, 2.10. Kepumor. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meroandeckoe nmocodue k yueonuky B. B. Epemuna, H. E. Ky3pmeHnko,

B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumus. YriyOsieHHbIH ypoBeHb». 10 kiace / B. B.
Epemun, A.A. lpo3nos, U.B. Epemuna, B. 1. MaxoHnuHa,

0. 0. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5. Metoanueckoe mocobue k y4ueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HpoznoBa u np. «Xumus. YriuyOneHHblid ypoBenby. 11 kimacc / B. B. Epemun, A.A. Jlpo3nos, 1.B.
Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: lIpoda, 2018. — 423 c. : ui.

6. I'ycesa, E. B. Xumus ans CI1O: yue6Ho-MeToanueckoe nocobue / E. B. I'ycesa, M. P.
3uranmuHa, [. U. Kynukosa. — Kazane: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr:  amekTpoHHbli //  Jlamb :  2nekTpoHHO-OMOMoreunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexxum gocTymna: asis aBTOPU3.

II0JIB30BAaTENEH.

7. Yepnuxosa, H. 0. Xumusi B JOCTYITHOM H3NIOXKEHHUH: yaeOHOe rmocodue uis cmo / H.
1O. YepnukoBa. — 2-e usn., crep. — Cankr-Iletepoypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Teker: oanexTpoHHBIH // JlaHb: 31MeKTpoHHO-OMOMMoOTewyHass cucrema. — URL:
https://e.lanbook.com/book/195532 (nata obpamenus: 14.10.2022). — Pexxum gocTymna: ais aBTOPU3.
II0JIb30BaTENEN.

8. [eBnunpina, JI. B. Xumus: yue6Hoe nocodue / JI. B. lllepuunpina, A. M. AnapHe. —

HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: 2neKTpoHHbI# // JaHb:
31eKTpoHHO-0MbOmnoreynast cuctema. — URL: https://e.lanbook.com/book/118505 (nara oOparienusi:
14.10.2022). — Pesxxum goctyna: i aBTOPHU3. MOJIb30BATENCH.

0. bnunos, JI. H. Xumus: yueOnuk mig CIIO / JI. H. biunos, U. JI. Ilepduiosa, T. B.
CoxkomnoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-7904-
7. — Tekcr: osnexktpoHHbI // Jlanb: anekTpoHHO-OMOnMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/167183 (nata obpammenus: 14.10.2022). — Pexxum gocTymna: Asis aBTOPU3.
IIOJIb30BaTENEN.

10. ["abpuensn, O. C., JIpicoBa, I'. I'. Xumus: kHura ans nmpenojaBaTens: yued.-MeTof.
nmocooue. — M. Akanemust, 2012. - 332 c.
11. UYepnukosa H. 1O., Memepskosa E. B. Pemaem 3amaun no XuMum caMOCTOSTEIbHO:

yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328
C.

12. Pe3nukoB B. A. COOopHUK ynpa)XHEHUH M 3a7ad M0 OPraHUYecKOd XUMHH: yuyeOHOe
nocobue / B.A. PesuukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
13. Kanyctuna A. A., Xansuenko U. I'., JIubanos B. B. O01miast u HeopraHuyeckas XUMUSL.

[Ipaktuxkym / A. A. Kanyctuna, . I'. Xansuenko, B.B. JIu6anoB — Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

14. INa6puensua O.C. Xumus: yuel. mus ctyn. npod. yueb. 3aBeaenuit / O.C. I'abpuenss,
N.I". OctpoymoB. — M., 2016.- 256 c.
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15. INabpuensu O.C. Xumus 115 mpodeccuii U CrenuaibHOCTeH TEXHHIECKOTO MPOdHIIS:
Y4eOHHUK IS CTYI. yupexaeHuit cpea. mpod. oopazosanus / O.C. 'abpuensa, U.I'. OctpoymoB. — 4-
e u3f., crep. — M. : U3natenbckuil neHtp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — XKypnan «Xumus B mkose».

2. https://postnauka.ru/themes/chemistry — neknuu mo xumum Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonyssipHblii IpoekT «yeMeHThl 00JbIIoi Hayku» ((u3uka, XUMuUs, MaTeMaTHKa,
aCTPOHOMMS, HAYKHU O XHU3HH, Hayku o 3emiie). HoBocTu Hayku, KHUTH, HAy4YHO-IIOMYJISIPHBIE CTAThHU,
JEKLMH, SHIUKIIONIEIUY.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

CaiitT HayyHO-nIOMyJIsIpHOTO )KypHana «llorenuuman». XKypuan uzgaéresa ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayqHO-ITONYJIAPHOTO KypHaia «XUMHS U xku3Hby». KypHan uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas 37eKTpOoHHAs OMOIMOoTeKa XuMudeckoro noprana «Chemnety», conepxut yueOHble
U MH(OPMAIMOHHBIE MaTepUabl JUIsl LIKOJbHUKOB U yuuTesed. B Hell MO)KHO HalTH y4yeOHUKH 1O
oOu1eil 1 HeOpraHUYEeCKON XUMHUH, OPraHUYECKON XUMHH, MyJIbTUMEIMaMaTeprabl, a TAKKE 3a/1auu
XUMHUYECKHUX OJIUMIINAJ C PELICHUSIMHU, 3a/1a4i BCTYIUTEIbHBIX 3K3aMEHOB ISl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmanmronHsie MaTepuaibl 00 omumnuaaax: MOCKOBCKOH ropojckoi, Beepoccuiickoi,
MenneneeBckoil, MexayHaponHoi. IIpuBeneHbl 3agauMl TEOPETUYECKMX M SKCIEPUMEHTAIbHBIX
TYpOB, MOAPOOHBIE pEIeHHUs], CUCKU U PoTorpaduu nodeauTesnei.

1. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucrtemMa IUCTaHLIMOHHOTO OOyueHMsl, HalpaBlE€HHAs B MEPBYI O4epe/b Ha MOJIrOTOBKY K
OJIUMITMA/IaM BCEX YPOBHEH — OT IIKOJBHBIX A0 MexayHapoaHoil. CalT COAEpPKUT OTPOMHOE
KOJIMYECTBO 3ajay, CrpyNIUPOBAaHHBIX KaK MO TeMaM, Tak U Mo onumnuagam. Ilo BceM OCHOBHBIM
pazzenaM XMMHUH NPUBEAEH TEOPETUUECKUI MaTeprall U pa300paHbl pelIeHNs TUIIOBBIX 3a/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

ITopran mo HaHoTexHOnorusM. OCHOBHas Lelb — pa3BUTHE 00pa3oBaHUS B O0JIACTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIMMITHAJIE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHass wuH(popMalMs O XMMHUYECKHX O3JEMEHTaX M HUX CBoOicTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOSA3BIUHBIN CAalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuil ~ caliT ~ OHJaiH-0Opa3oBaHUs,  COAEPKUT  MHOIO  HMHTEPECHBIX
00pa30BaTeNbHBIX KYPCOB U BUICOJEKIUH /IS IIKOJIBHUKOB, CTYACHTOB U yuuTesell. EcTb HeckoabKo
KYpCOB 10 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblil aBTOPUTETHBII B MUPE XUMUU MH(POPMALIMOHHBIN
MHTEpHET-pecypc (CalT MIaTHbIN).

13. http://www.organic-chemistry.org/
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[TopTan mo opraHuYeCcKOl XMMUU Ha AaHTJIMMCKOM S3BIKE.

14. http://www.xumuk.ru

CaliT 0 XMMHUU: KJIacCCHYECKUe y4eOHUKHU, CIIPABOYHUKH, SHIUKIIONETUH, TIOUCK OPTraHUYECKHX
Y HEOPraHWYECKUX PEAKLUN, COCTABICHUE YPABHEHUM pEaKIUil.

15. http://orgchemlab.com/

CaiiT, moCBSIEHHBIHN MPaKTUYECKON paboTe B 1abopaTopun
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KoHTposnb 1 oleHka pe3ynbTaToB 00y4eHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMpOoLecce

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U JIaOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00y4aromuMuUCs WHIAMBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMUA. Pe3ynbraThl 00y4deHHS

OMpCACIIAOT, YTO 06yqalonmecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPIHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4E€OHOM HCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONIas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00yueHust u chopmynupoBaHHbXx ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtarhl o auctuiinae) 1 GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tunst OHeHOqHUb -
MeponpusiTuii
I | OcHoBHOE copep:xaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a3oBble MOHATHS H
CTPOEHHs BellecTBa
3aKOHBI XUMHUH
1.1 | OK 01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
[161  |XUMHYECKHX 3JIEMEHTOB |(HOPMYJIBI COSAMHCHHUI B |XMMUYECKUX SJICMEHTOB U
I162  |u mpupoga XUMHYECKOH |COOTBETCTBUH CO IPUPOJA XUMHUYECKOU CBSI3MY.
165  |cBs3m CTENEHBIO OKHUCIECHHS 2. 3a/1a4M Ha COCTABJICHHUE
1166 XUMHUYECKHX DJIEMEHTOB, |XMUMHUYECKUX QOopMyT
WCXOJS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCUIIOB, CYNb()HUIOB, THAPUIOB
U T.11.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMUYECKON CUMBOJIMKA U
Ha3BaHWU COEJIMHEHUH T10
HOMEHKJIATyp€e MEKTyHapOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKIATHON XUMHH U
TPUBHAIIbHBIX HA3BAHUU IS
COCTaBJICHUS XMMHUYCCKUX
(hopMyI ABYXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cyab(UI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHMYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[.U. XUMHYECKHE DJIEMCHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
161 |Menneneena COOTBETCTBHUU C UX 3JEKTPOOTPULATENBHOCTD U
1162 MOJIO’KEHUEM B CPOJICTBO K 3JIEKTPOHY
1163 MEePUOINYECKON CUCTEME |XUMHUYECKUX HJIEMEHTOB B

28




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

165
1166
1168
169

XUMHYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
IIEpUONYECKON CUCTEME
XUMUUYECKUX 3jiemeHnToB J[. 1.
MenaeneeBay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOECHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U EPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEMHEHHUI B COOTBETCTBUU C
nosioxkenueM Ilepuonnueckon
cCUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLUI0 XUMHYECKUX
3JIeMEHTOB: «MeTannuieckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOEHUEM H IOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB

.. MenneneeBa

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX Peakuuid

KonTpoasnas padora
«CTpoeHne BemecTsa u
XMMHYeCKHe PeaKkium»

2.1

OK 01
OK 04
1161
1162
1167
1168

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakiuu
COCITUHEHUS, PA3IIOKEHUS,
oOMeHa, 3aMelleHus,
OKHCJIUTEIBHO-
BOCCTAHOBUTCIIBbHBIC
peakuuu

1. 3amaumn Ha cocTaBJICHHUE
YpaBHEHUU PEaKIUM:

— COEIMHEHUS, 3aMEICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCII0JIb30BaHUEM METOIa
ANEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEILECTBA WJIH 00bEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHI
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
peakLu BELIECTB; PACUETHI
Macchl (00bEMa, KoJIruecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CIT OIHO M3 BEIIECTB UMEET
IpUMecH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBIEHUE
JUCCOLMALIUSA M HOHHBIA |XMMUYECKUX peaKIuU MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOr0 0OMeHa ¢ peakKIuii ¢ y4acTUEM KHUCJIOT,
y4acTHEM OCHOBaHHH U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBIIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEIb
2. JlaboparopHnas padota "Tumsl
XUMHYECKHUX peaKiuii”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabhas padora
cBOiicTBa cBOiicTBa «CBoiicTBa HEOPTraHMYECKUX
HEOPraHUuYeCKuX HEOPraHuYeCKuX BeleCTB
BellecTB BellecTB

3.1 | OK 01 Knaccugukanus, Knaccupunuposars 1. Tect «Homenknarypa u

[IK 1.1 |HOMeHKIaTypa u HEOpPraHN4ecKue Ha3BaHHE HEOPraHUYECKUX

I[IK 1.2 |cTpoeHue BEIIIECTBA B COOTBETCTBUU |BEILLECTB UCXOAS U3 UX
I161 |Heopranmveckux C UX CTPOEHHEM XUMHUYECKOH (OPMYIIbI UITH
I162  |BemiecTB COCTaBJIEHUE XUMHUYECKON
1163 (hopMyIIbI HCXO/1S U3 Ha3BaHUS
1164 BEILIECTBA 10 MEXIYHAPOAHOU
1165 WM TPUBUATBHON
1166 HOMEHKJIAType».
1167 2. 3ajaum Ha pacyeT MacCOBOM
1168 JIOTU (MacCChl) XUMHUECKOTO
1169 JJMeMeHTa (COeAMHEHUS) B
[1610 MoJieKyIe (CcMecH).

3. lIpakTuyeckue 3aaaHus 1Mo
KJ1accu(UKaluu, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTryeckue 3aaHus Ha
oTpeJieIeHue XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHJIa XUMHUYECKON
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHI
CBSI3U M TUIIA KPUCTAJUINYECKON
peeTKu
3.2 |OK 01 PU3BHKO-XUMHYECKUE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOMCTBA 3aBUCUMOCTH (PU3HKO- XHMHYECKHX CBOHCTB OKCHOB,
I[IK 1.1 |HeopraHuueckux XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBAaHU, aM(pOTEPHBIX
I[IK 1.2 |Bewects HEOPraHUYECKHUX BEILECTB |TUAPOKCHUIIOB U COJICH).
1161 OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJIECHUE
1162 MOJIEKYJI, a TAK)Ke TUIIa YPaBHEHUN XUMUYECKUX PEaKLUN
1163 KPUCTAJUTMYECKOU C Y4aCTHEM MPOCTHIX U CIOKHBIX
1164 peLeTKu HEOPraHM4YECKUX BEIIECTB:
1165 OKCHIOB METAJJIOB, HEMETAINIOB B
1166 aM(OTEPHBIX AIEMECHTOB;
1167 HEOPraHUYECKUX KHUCIIOT,
1168 OCHOBaHMHU M aM()OTEPHBIX
1169 TUIPOKCHU/I0B, HEOPTaHNYECKUX
I1610 coJiell, XapaKTepU3YIOLUIX UX
CBOWCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U NOJy4YEeHUE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Unentuduxanms Hccnenosate 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHMuYeCKHUX Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 |Bemiects HEOPraHWYECKHX BEIIECTB |XUMUYECKHUX PEAKLU C y4aCTUEM
1163 HEOpPraHUYECKUX BEIIECTB,
1164 HCIIOB3YEMBIX JUIS UX
1165 UACHTU(DUKAITIH.
1166 2.JIaGopatopHas pabora:
1168 “Unentuduxanms
1169 HEOPraHUYECKUX BEILECTB”
4 Pa3nen 4. Ctpoenue u |McciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
OpPraHMYecKux
BeIeCTB

CBOIICTBA OPraHMYeCKHX
BelEeCTB

«CTpoeHne U CBOMCTBA
OPraHMYecKuX BelecTB»
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHi
4.1 | OK 01 Knaccudukanus, Knaccudumnuponars 1. 3aganus HA COCTaBJICHUE
I[IK 1.1 |cTpoeHnue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
[161 |HOMeHKIaTypa COOTBETCTBUHM C UX COEIMHEHUI 110 TPUBHUATIBHON WIIH
[162 |opraHMYecKHX BEIIECTB |CTPOCHHEM MEXKIyHAPOAHOU
1163 CHUCTEMAaTUYECKOM HOMEHKIIATYPE.
1164 2. 3ajaHus Ha COCTaBJIECHUE
1165 MOJTHBIX M COKPAIIEHHBIX
1166 CTPYKTYPHBIX (hopmyi
1108 OpraHUYECKUX BEIIECTB
1169 OTAEJIbHBIX KJIACCOB.
3. 3aaun Ha onpezeneHue
npocTeiniei GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
U3 JIEMEHTHOTO cocTaBsa (B %)
4.2 | OK 01 CBoiicTBa OpraHU4YeCKUX | Y CTaHaBIIUBATh 1. 3agaHus HAa COCTaBJICHUE
OK 02 |coenuHeHui 3aBUCUMOCTD (PU3UKO- YpaBHEHUI XUMUYECKUX peaKLuit
OK 04 XUMHYECKHUX CBOMCTB C y4acTHUEM OPTraHUYECKUX
K 1.1 OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAaHUH UX
K 1.2 CTPOEHHUSI MOJIEKYJI COCTaBa U CTPOCHHS.
I161 2. 3agaHus Ha COCTaBICHUE
1162 YPaBHEHUN XUMUYECKUX PEAKIUH,
1163 WUTIOCTPUPYIOIINX XUMUYECKUE
1164 CBOMCTBA C y4€TOM MEXaHU3MOB
1165 MIPOTEKAHU JTAaHHBIX PEaKIUN U
1166 TEHETUYECKOM CBSI3U
1167 OpPraHMYECKUX BEIIECTB Pa3HBIX
1168 KJIACCOB.
1169 3. PacuetHsble 3aa4uu Mo
I1610 YPaBHEHUSIM pEakLii C y4aCTUEM
OpPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
“IIpeBpaleHuss OpraHu4eCKux
BELIECTB NPU HarpeBaHuu"
4.3 | OK 01 Nnentuduxamnus HccnenoBats 1.IIpakTUKO-OpUEHTHPOBAHHbBIE
OK 02 OPraHWYECKUX BEIIECTB, [KAUYECTBEHHBIC PEAKIIAN 3aJIaHUS 110 COCTABJICHHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 1.1 |mpumeHeHHe B OBITOBOI |COETUHEHUH OTAETBHBIX |OpPraHMYECKUX BEIIECTB, B T.U.
I[IK 1.2 |1 npon3BOACTBEHHOMN KJIACCOB HCIIOJIB3YEMBIX JJIS UX
[161 |nmesTenbHOCTH yellOBEKa UICHTH(PUKAIUHU B OBITY U
1162 MIPOMBIIIJIEHHOCTH.
1163 2.JIaboparopnas pabdora:
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusITHI
1165 “UnenTuduKanus opraHndecKux
1106 COCIMHEHUN OTAEIHLHBIX KJIAaCCOB”’
1167
1168
1169
11610
5 Pa3zgea S. XapakTepu3zoBathb
Kunernyeckue u BJIMSIHUE PA3JIHYHBIX
TepMOAMHAMHYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaknui
XHMHYECKHX peakuui
5 |OKO0I CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMUYECKOE |BIUSHUE KOHLIEHTPALlMM |TEOPETHUYECKUE 3aJaHus HA
I[IK 1.1  |paBHOBecue pearupyoumx BemecTB U |aHanu3 (pakTopoB, BIUSIOIINX HA
1161 TEMIIEPATYPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XMMHYECKON
1162 XAMUYECKHAX PEAKIINI peakuuu. [IpakTuko-
1166 XapakTepus3oBarhb OpPUEHTUPOBAaHHBIC 3aJaHUS Ha
1168 BIIMSIHUE U3MEHEHUS IpuMeHeHue npuHiuna Jle-
1169 KoHIleHTpauuu Bemects, |lllarenbe mis HaxoxXaeHUs
peakuuu cpeasl u HaIpaBJIEHUS! CMEILEHUS
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKuu
CMeEIlleHNEe XUMUYECKOT0 | aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 ITonsaTue o pactBopax  |Pasnuuyars HCTHHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE
OK 02 pacTBOPLI pacTBOPOB.
IK 1.1 2. [IpakTuKO-OpUEHTHPOBAHHbBIE
IIK 1.2 pacuyeTHbIE 3aJaHus Ha
1161 JVCIIEPCHBIE CHCTEMBI,
1162 UCIOJIb3yeMbI€ B OBITOBOM U
1166 MPOM3BOJCTBEHHOM AEATEILHOCTH
1167 YeJI0BeKa
1168
1169
I1610
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHi
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IK 1.1 HUCTHUHHBIX PacTBOPOB
1161
1162
1166
1168
1169
II | [IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CONEePKAHUE TPUKJIATHOTO MOXYJIs)
7 Pazgea 7. OuenuBarth nociaeaAcTBHs |3amuTa Keica (¢ yuyeTomM
Xumus B ObITY U OBITOBOM U Oynyulei npodgeccuoHaNbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (B 1 (%3 701070%
JKOJIOTHYECKOMI
0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOJCTBEHHOM OBITOBOM U npodeccnoHaIbHON
OK 04 |nmesTeNbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESITEIBHOCTH)
OK 07 NeSTeILHOCTH UeioBeka ¢ |Bo3MO)KHBIE TEMBI KEHCOB:
[IK 1.1 MO3UIMN dKoyIornyecko |1.310poBoe mUTaHUE — 3TO
[IK1.2 0€30I1aCHOCTH 3710pOBO!
1161 2.ButamMuHbI
1162 3.Makpo ¥ MUKpO 2JUIEMEHTHI B
1166 MATAaHUN KOJIbHUKA
1167 4.3eneHas XuMus
1168 5.XuMu4eckue cpeicTBa F’UrueHbl
1169 Y KOCMETUKHU
[1610
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