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PaGouas mporpamma oOmeoOpazoBatenpHOl  guctuiuimHbl - OJ[.10  Xumus
pa3paboraHa Ha OCHOBE TpeOoBaHMI  (eAepalbHOTO  TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa cpefaHero odmiero obpazoBanus (mamee — DPIOC
COO) (mpuka3 MunuctepctBa mnpocsemieHuss PO ot 12.08.2022 Ne 732 «O
BHECEHWH W3MEHEHUU B (QeaepaibHbIi TOCYJapCTBEHHBIM 00pa3oBaTeIbHbBIN
CTaHZapT  cpenHero  obmiero  oOpa3oBaHMs,  YTBEPXKACHHBIM  MPHUKA30M
MunucrepctBa 0o0pazoBanusi U Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r.
No  413), denepanpHoii 00pa30BaTEILHOM MPOTPAMMbl  CPEIHETO  OOIIEro

obpazoBanus (manee — DOII COO) (yrBepkmeHa mpukazoM MuUHHCTEPCTBA
npocBemieHust P® ot 23.11.2022 Ne 1014), ¢ yderom mnpumepHOil paboueit
IPOrpamMMBel 0011e00pa3oBaTebHON JUCUUTUIAHBI «Xumus» TUTST

npodeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX OpraHu3alui, a Takke C Y4eToM
dbenepanbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTENbHOTO  CTAaHAApTa  CPEIHETO
npodeccruonansHoro oopazoBanusa no mpodeccun 15.01.31. Macrep KOHTPOJIBHO-
U3MEPUTEITBLHBIX TPUOOPOB U aBTOMATHKH.
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1. TACIIOPT PABOYE# MPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIIAHBI

OJ1.10 XUMUSI

1.1. OOaacTtp mNpUMeHEHHUSI NPOrpaMMbl  00mIE00pPa30BATEILHOM
AUCHUIIMHBI
ITporpamMmMa 0011€00pa30BaTENbHON IUCLUUIUIMHBL «XUMHS» SBISETCS YacTbIO

o0mieo0pa3oBaTeIbHOTO  IMKJIa  O00pa3oBaTEeNbHOM  HPOrpaMMBl  CPETHETO
poecCHOHATEHOTO oOpa3oBaHUS: - MIPOTPaMMBI MOJITOTOBKHU
KBaJIM(UUMPOBAHHBIX pabounx, ciayxamux (manee — IIIKPC) mo mpodeccun
cpennero mpodeccuoHabHOrO oOpa3zoBanus: 15.01.31 Macrtep KOHTPOJIBHO-
U3MEPUTENBHBIX TPUOOPOB U ABTOMATHUKH.

1.2. Mecto 001€00pa3oBaTe/bHOI JAUCHUIVIMHBI B CTPYKTYype
0o0pa3oBaTeIbHOI MPOrPaAMMBbI

Oo6meobOpa3oBaTenbHas JTUCIUTINHA SBIISICTCS JTUCIUTUINHOM
00111600pa30BaTEILHOTO YU€OHOTO ITUKIIA.

OO61eoOpa3oBaTenibHasl JUCHUIUIMHA OTHOCUTCS K NpPEeIMETHOW 00JacTH
®I'OC cpennero o6mero 0opa3oBaHus XUMUS.

YpoBeHb OCBOCHHs 00IIe00pa30BaTeILHON JUCIMILIMHBI B COOTBETCTBUU C
®I'OC cpennero ob1iero oopazoBaHus — 6a30BbIN.

N3yuenne 0011e00pazoBaTebHON JACIUTUIUHBI 3aBeplLIaeTCs
IPOMEKYTOUHOM artectanueit B popme nuddepeHIIupOoBaHHOIO 3a4eTa B pamMKax
ocBoenus [ITTKPC na 6a3e ocCHOBHOTO 00I11IEr0o 00pa3oBaHuUs.

1.3. Pe3yabTaThl 0CBOCHUSA 0011€00Pa30BaATEIbHOMN IUCHUIIINHBI

Conepxanue paboueil mnporpamMMmbl 00IIE00Pa30BATEIBHOM  TUCIUILIMHBI
O/1.10 Xumus, HanpaBJICHO HA JOCTUKEHUE CIEYIONIECH 1IEIIN:
dopMUpoBaHUE Yy CTYAECHTOB TMPEACTABICHUS O XUMHUYECKON COCTaBIIAIONICH

€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa KaK OCHOBBl MPHUHATUA PELIEHUNA B
JKU3HCHHBIX W TMPOU3BOJCTBEHHBIX CHUTYalUSX, OTBETCTBEHHOTO IIOBEICHUS B
IIPUPOJIHOM Cpene.

3amavyu IMCUMIIMHBI:

1) chopmupoBaTh NMOHUMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpelie, LETOCTHOM HAYYHOM KapTHUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBIATH (DOPMYJIbI HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB, YPaBHEHUS XWMHYECKHX  pEaKIui, OOBACHATH WX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKHUX SKCIIEPUMEHTOB,



3) cdopmupoBaTh HABBIKM TPOBEACHHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIENOBAaHUNA C COOJNIOJIEHHEM TIpaBuil  0E€30MacHOro
oOpalieHus ¢ BeueCTBaMU U J1a00paTOpHbIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh MHPOPMALIUI0 XMUMUYECKOIO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) copMupoBaTh YMEHHUS TPOTHO3UPOBATH MOCIIEICTBHS CBOCH NESITEILHOCTH
Y XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOCTBEHHBIX MPOIIECCOB;

6) copMUpOBaTH MOHUMAHNE 3HAYMMOCTH JOCTHIKEHUN XUMUYECKONU HAYKH U
TEXHOJIOTUI JIJIs1 pa3BUTHUS COLMATBHOM U MTPOU3BOACTBEHHOM cdep.



Koa n
HAHMeEHOBaHHE
dopmupyembIx
KOMIIeTeHIii

IInanupyemMblie pe3yJbTaTbl 0CBOCHHS JMCIHUIIIHHBI

Oo0mrue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3ama4
npodecCHoHABLHOM
JeSITeTbHOCTH
MPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIMTAHHUS:

- TOTOBHOCTh K TPYyHdy, OCO3HaHHE IICHHOCTH MAacTEepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTb K aKTHUBHOH ACATCIIbHOCTHU TEXHOJIOTMYECKOU U
COLMAIGHOW HAaNpaBJICHHOCTH, CIIOCOOHOCTh HHHUIIMHPOBATH,
IMJIaHUPOBATH )41 CaMOCTOATCIBHO BBITIOJIHATH TaKYIO

NeSITENbHOCTD;

- UWHTEpeC K pa3muuHbiM cdepaMm mpodeccroHalbHON
NEeSITEIbHOCTH,

OBnagenne YHHBEPCAJIbLHBIMHA Y4eOHBIMHU

NMO3HABATEJILHBIMH JeHCTBHAMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOATENBHO (QOPMYJIIMPOBaTh H  aKTyaJIM3UPOBATh
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIH MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHSI, KJIAaCCU(PUKALUU U 0000IICHHUS,

- ONpENENATh LENH JeATSILHOCTH, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TNPOTHUBOPEUUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHUBATH
COOTBETCTBUE  PE3YJIbTAaTOB  IIEJISIM, OLIEHUBAaTh  PUCKU
MOCJIEICTBUI JeITECILHOCTH;

- pa3BuUBaThb KpEaTUBHOE MBIIUICHUE TPU  pPELICHUU

JKU3HEHHBIX TTPOOJIeM

0) 0a30BbIe HCCIEA0BaTEIbCKHE TeHCTBHS:

- BIAJETh HaBbIKAMH  Yy4e€OHO-HCCIIEIOBATEILCKOW U
POCKTHOH JIeATeIbHOCTH, HAaBBIKAMHU Pa3peIieHust mpooiiem;

JucuunnmHapHbie

- BJIaJIETh CUCTEMON XUMHYECKHUX 3HAHMM, KOTOpasi BKIIOYAET:
OCHOBOTIOJIAraouye MOHATUS (XUMUYECKUN SJIEMEHT, aTOM,
JNIEKTPOHHAs 000J0YKa aroma, s-, p-, 0d-3JeKTPOHHbBIC
opbuTamu  aTOMOB,  HWOH,  MOJIEKYJa,  BaJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHHS, XUMHYECKast
CBSI3b, MOIIb, MOJSIpHAs Macca, MOJSPHBIH  00beM,
YIJIICPOMHBIN cKeneT, (YHKIMOHAIbHAS TpYIa, paaukal,
U30MEpHs, HW30MEPbI, TOMOJIOTMUECKUU pSll, TOMOJOTH,
YII€BOJAOPOAbI, KUCIOPOJA- U a30TCOAEpKAIINE COCAUHEHUS,
OMOJIOTMYECKH aKTHBHbIE BemlecTBa (yIJI€BOJbI, KHUPBI,
Oenku),  MOHOMEp, TOJMMEpP, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS, KpUCTAJIITMYECcKast
pelieTrka, THUIBl XHMHUYECKHUX peakiuil (OKUCINUTEIbHO-

BOCCTAHOBUTENbHBIE, 3K30-M OSHIOTEPMHMUECKHUE, PEAKLUH
HMOHHOTO OOMEHa), PacTBOpP, BJCKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS

Jucconuanuys, OKHUCJIHUTCIIb,

BOCCTAaHOBUTENb, CKOPOCTb XUMHUYECKOU peakuuu,
XMMHUYECKOE paBHOBECHE), TEOpUU U
XMMHYECKOTO CTPOEHHSI OpraHu4Yeckux BemectB A.M.
bytnepoBa, Teopuss BIEKTPOIUTUYECKON  TUCCOLMAIUH,

nepuoanueckuii 3akod .M. MenneneeBa, 3akOH COXpaHEHUS

3aKOHBI  (TEopus

Macchbl), 3aKOHOMEpPHOCTH, CHUMBOJMYECKUN S3bIK XHUMUH,

(dakToNornueckue  CBEACHHST O  CBOWCTBax, COCTaBe,




- BBISIBIIATH MPHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJII/I3I/IpOBaTB 3az[aqy, BBIABUT'aThb FI/IHOTGSy cc peH_IeHI/ISI,
HAaXOJWTh  apryMEHTBI  JUIS  JIOKa3aTelbCTBA  CBOMX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

- QHAIM3UPOBATH IOJYYCHHBIC B XOJIC PCIICHHS 3aJa4
pGSyHBTaTBI, KpI/ITI/I‘-IeCKI/I OLCHUBAThL HX [[OCTOBepHOCTb,
MPOTHO3MPOBATh H3MECHEHHUE B HOBBIX YCIIOBHSIX;

- YMGTB HepeHOCI/ITb 3HAHUSA B n03HaBaTeany}0 n
MPAKTHUIECKYIO 00JIaCTH KU3HEICATCIIbHOCTH,

- YMETb HHTEIPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BbIJBUI'aTb HOBBIC HJICH,
MOJIXOJTBI U PEIICHUS;

- CIIOCOOHOCTh HX HCIIOJb30BaHHS B IIO3HABATCIBHOM U

npeajaratb  OpUIrnHAJIbHBIC

COIMAIIBHOM MPAKTUKE

MOJIy4eHUH ¥ 0e30MacHOM HCIOJB30BAaHUM BAKHEUIITUX
HEOPTraHWYECKUX U OPraHMYECKHUX BEIIECTB B OBITYy H
MPAaKTUYECKOM JIEATETbHOCTH YETIOBEKA;

- YMEeTh BBIABIATH XapaKTepHble MpPU3HAKU U B3aUMOCBS3b
W3YYCHHBIX MOHSTUN, MPUMEHATH COOTBETCTBYIOIINE MOHITHS
IpU ONHCAHUU CTPOCHHUS U CBOMCTB HEOPraHUYECKHX H
OPraHMYECKHUX BEIIECTB U MX [MPEBPALICHUI; BbBISBIAThH

B3anMOCBA3b XUMHNYCCKHUX 3HAHUU C INOHATUAMU n
MpCACTAaBJICHUAIMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCIAMCTOB,
- YMCTb HUCITIOJb30BATH HauMCHOBAaHUA XUMHNYCCKHUX
COCIMHEHUIN MEXIYHAPOJAHOTO COI03a TEOPETHUECKOH U
MPUKIATHON XMMHW W TPUBHAIbHBIC HA3BaHUS BAKHEHITUX
BEIIIECTB (aTHIIEH, aIeTUJIEeH, TJIMIIEPHUH, denou,
dbopmanpaeTu, YKCyCHas KHCIIOTa, TIUIMH, YrapHBIA Tas,
VIJIGKUCIBIA Ta3, aMMHaK, TalleHas W3BeCTh, HeramieHas
U3BECTh, MUTHEBAs CO/AA M JIPYTHX), COCTABIATH (HOPMYIIBI
HCOPraHNMYCCKUX M OpPraHUYCCKUX BCUICCTB, YpPAaBHCHUA

XUMHYECKHUX PEaKIHid, OOBSICHATh MX CMBICH; MOATBEPKIAAThH

XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMHU u 3anucaMu
YpPaBHEHU XUMHYECKUX PEAKIU;

- yYMeThb YCTaHaBIMBaThb MPUHAIICKHOCTh HU3YUYEHHBIX

HEOPTraHUYECKUX M OPTaHMYECKUX BEIIECTB K OMPEICICHHBIM
KJIaccaM | TPyIIiaM COSIWHEHUN, XapaKTepU30BaTh UX COCTaB
U BaKHEHIIME CBOWCTBA; OMNPENENSATh BUIbI XUMHUYECKUX
cBsA3el (KOBaJeHTHasl, MOHHAs, METAJLTIMYECKas, BOJOPOAHAs),

THUIIBI KPUCTAIIIMYECKUX pelIeToK BELIECTB;
KJ1accu(UIUPOBATh XUMUYECKHE PEAKIINH;
- chopmupoBaThb  MpPEJACTaBICHHUS: O  XUMHYECKOU




COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJIH
XMMUAU B TIO3HAHUM SIBJICHUUA TPUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUSI M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAILHOU
IrpPaMOTHOCTH, HEOOXOAMMOMN Ui pelIeHUsS MPAKTUYECKUX
3aJa4 ¥ SKOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJHON Cpenie;

- yMeThb MPOBOJAUTH PAcCUeThl MO XMUMHYECKUM (QopmyiaMm u
YPaBHEHUSIM XUMHUYECKMX pEaKkUMi C HCIOIb30BAHUEM

(GU3NYECKUX BEIUYMH, XapaKTEePU3YIOIIUX

KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMallbHbIC

BC€IIECCTBa C

YCJIOBI/IH) ra3oB, KOJIHMYECCTBaA BCIICCTBA, HCIIOJIb30BaTh

CUCTCMHBIC XUMUWYCCKHC 3HAHUS IJISA IMPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX

CUTyalusix, CBsI3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM.

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
Cpe/cTBa MOUCKA,
aHanm3a u
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npodecCHOHATBLHOM
JeSITeTbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(hopMHUPOBAaHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKW M OOIIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha JaJore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
NOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M UYUTATEIbCKOU KYJIBTYPBI
KaK CpEICTBa B3aMMOJCHCTBHS MEXKIy JIIOJBMU W ITO3HAHUSA
MUDA;

- OCO3HaHWE LICHHOCTH HAy4YHOW AEATEIBHOCTH, TOTOBHOCTH

OCYIIECTBIIATh IIPOEKTHYIO U HCCIIEI0BATENBCKYIO
JeSITeIbHOCTh UHANBUYATIbHO U B IPYIIIIE;
OBnagenne YHHBEPCAJIbLHBIMHA Y4eOHBIMHU

MO03HABATEJILHBIMH JeHCTBHSIMU:

B) padoTta ¢ nHpopManmei:

- BJIQJIETh HaBBIKAMU MOJy4eHUs UH(OPMAIIMK U3 HICTOUHUKOB
PAa3HBIX THUIIOB, CAMOCTOSATCIBHO OCYHICCTBJIATH IIOUCK,

- yMeThb IUIaHUPOBaTh U  BBINOJHATH  XMUMHYECKUU
SKCIIEPUMEHT (MpEeBpallleHUs] OPraHMYEeCKHX BEIECTB IMpH
HarpeBaHuM, IOJYyYEHUE HTUICHA U U3YYCHHUE €r0 CBOMWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJbl, Kpaxmay, YKCYCHYIO
KHUCJIOTY; JEHaTypauus OEJIKOB INpH HAarpeBaHWUHU, LIBETHBIC
peaknuu OETKOB; MPOBOJUTH PEAKIIMH HWOHHOTO OOMEHa,
OIIPCACIIATH cpeny BOIOHBIX pacTBOpPOB, Ka4C€CTBCHHBIC
peaknuu Ha cyiabdar-, kapOoHAT- W XJOPUI-aHUOHBI, Ha
KaTUOH aMMOHUA; pCHIATh S3KCHICPUMCHTAJILHBIC 3aaa4du I10
temam "Mertamne" u  "Hemetamnwsl') B COOTBETCTBHHM C
MpaBWJIaMA TEXHUKHA O€30MacHOCTH TMpU OOpalieHuu C
BEIIIECTBAMH " 1a60paTOPHBIM 000opyI0BaHUEM;
OpCACTaBIATL PE3YJIbTATBl XUMHUYCCKOI'O0 JKCIICPUMCHTA B
dbopme 3amucu ypaBHEHHUW COOTBETCTBYIOIIMX pPEAKIHN H
(hopMyIHpPOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- yMeTh AaHaJIMW3UPOBaTh XHUMHUYECKYI0 HHGOpMAIUIO,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOU
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aHalM3, CHCTEMATH3alMI0O W HMHTEPIPETAlio WHPOPMAIUU
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CcOo3[aBaTh TEKCTHI B pPa3IMYHBIX (QopMarax C Yy4eToM
Ha3HaueHUs MH(OPMAIMM M LIEJICBOM ayAUTOpUH, BBIOMpas
ONTUMAITEHYIO (hOpMY TIPEICTABICHHS U BU3YaTH3allHH;

- OOCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaI_[I/II/I, (&9
COOTBETCTBHUE NMPABOBBIM U MOPAILHO-ITHYECKIM HOpMaM;

- HCIIOIB30BaTh cpeacTsa MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX n OpTraHHu3allMOHHBIX 3aaa4dy C
cobJroIeHreM TpeboBaHUH SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, PECYpPCOCOEPEIKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- BJIAZICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHl HHPOPMAIINHY,

nH(pOpMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH,;

nHpopmanuu, cetb UHTEpHET U ApyTHE);

- BJIaACTb OCHOBHBIMHM MCTOAAMU HAYYHOI'O IIO3HAHHUA
BEIIECTB M XMMHYECKHX SIBICHUH (HaOIroleHue, U3MEpEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh HPOBOJUTH PACUEThl MO XMUMUYECKHM (QOpMylIaM U
YPAaBHEHUSAM XHMHMYECKMX pEaKIUdl C MCIOJIb30BaHUEM

(GU3NYEeCKUX BEIUYMH, XapaKTEePU3YIOIINX
KOJIMYECTBEHHON CTOPOHBI: MacChl, oObeMa (HOpMaJbHbIE
YCIIOBHS) Ta30B, BEILIECTBA,
CHCTEMHBIC XUMHUYECKUE 3HAHUS Ui MPUHITHS PEIICHUI B

KOHKPCTHBIX CUTyaluix,

BC€IICCTBaA C

KOJIMYECTBA HCIIOJIB30BaTh

KHU3HECHHBIX CBsI3aHHBIX C

BCIICCTBAMHU U UX MPUMCHCHUCM

OK 04. O¢ddexruBHO

B3aUMOJICHCTBOBATE
U pabortath B
KOJUUIEKTHBE u
KOMAaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIAJICHUC HaBbIKaMU y‘I€6HO-HCCH€I[OBaTeJIBCKOI>'I,
MIPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBjiaieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
NeHCTBUSAMU:

0) coBMecTHas 1eITeJbHOCTD.

- TIOHMMAaTh W HKCMOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W
WHIWBUIYAILHON pabOTHI;

CaMOCTOATCIIBHOCTH U

- MPUHUMATH LeIn COBMECTHOI JeITEIIbHOCTH,
OpraHu30BBIBATL W KOOPAMHUPOBATb JEHUCTBHUS 10 €€
JIOCTMKEHUIO: COCTaBIATh IUJIAH JIEUCTBUM, paclpenenarh

pPOJM C Yy4€TOM MHEHUH YYaCTHHKOB OOCYXJaTh Pe3yJbTaThI
COBMECTHOH pabOTHI,

- yMeTh IUJIAaHUPOBaTh W  BBHINONHATH  XHUMHUYECKUU
SKCIIEPUMEHT (MpEeBpallleHUs OPraHMYeCKHX BEIIECTB IMpH
HarpeBaHWM, IMOJYYCHHUE JTHUJICHA U HM3yYEHUE €ro CBOWCTB,
KaueCTBEHHbIE PEaKIUU Ha allbJerHJibl, Kpaxmayi, YKCYCHYIO
KHCIIOTY; JeHaTypaius OCIIKOB TNPH HArpeBaHWM, IBETHHIC
peaknuu OEIKOB; MPOBOJUTH pPEaKIMM HWOHHOTO OOMEHa,
ONpEAENATh CpPeAy BOJHBIX PACTBOPOB, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoOHAT- W XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTAIbHBIC 3aJla4d 10
temam "Mertamne" u "Hemeramnwel') B COOTBETCTBHHM C
MpaBWJIaMA TEXHUKA O€30MacHOCTH TMpU OOpalieHuu C
BEIIIECTBAMH " 1a60paTOPHBIM 00opyI0BaHUEM;
MPENICTaBIATh PE3yAbTaThl XUMUYECKOTO OJKCIEPUMEHTa B




- KOOPAWHHUPOBATh W BBHINOJHITH pabOTy B YCIOBHUAX
peaanoro, BI/IpTya.HBHOI‘O 148 KOM6I/IHI/IpOBaHHOFO
B3aUMOJCHCTBUS;

- OCYH_IGCTBJI}ITB IIO3UTUBHOC CTpaTeI‘I/I‘IeCKoe IIOBCACHHUEC B

Ppa3IMYHBIX CUTYyalUsIX, MPOSIBIIITE ~ TBOPYECTBO u
BOOOpaKeHUE, OBITh NHUITUATUBHBIM

OgBjaaenue YHHUBEPCAJIbHBIMHU peryasiTHBHbBIMH
JeliCTBUSIMU:

I') NPHHSATHE ceOsl U APYTUX JIIOIei:

- INPUHUMATh MOTHUBBI M apryMEHTBHl JPYTHUX JIIOACH IpuU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOCH Ha OIINOKY;
- pa3BUBATh CIIOCOOHOCTh MOHMMATH MUP C MO3UIUU JAPYTOro

YEJIOBEKA;

- TOTOBHOCTh K CAMOpPA3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIAJICHUE HaBBIKAMH y4e0HO-UCCIIeIOBATELCKOMH,
MIPOEKTHOU M COLIMATIbHOM JEATEIIbHOCTH;

OBaanenue
JAefiCTBUSIMHU:
0) coBMecTHasi 1eITeJIbHOCTD:

- IIOHUMAThb KW HCIIOJIB30BAaTh IMPECHUMYIICCTBA KOMaHI[HOI\/'I n

YHUBEPCAJIbHBIMHA KOMMYHUKAaTUBHBIMHA

WHIUBUTyAIbHON PabOTHI;

- IIPUHUMATH LEH COBMECTHOHN JESTEIIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHMPOBATH JEHUCTBUSA IO €€
JOCTHIKCHMIO: COCTaBIATh IUIAH [JEHUCTBHM, pacrpeneisarh

pPOJM C Yy4€TOM MHEHUH YYaCTHHKOB OOCYXJaTh Pe3yJbTaThl

dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIHH H
(GhopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB
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COBMECTHOH paboTHI;
- KOOPIMHHPOBATh M BBINOMHATH pPabOTy B  YCIOBHAX

peabHOTO, BUPTYaITHHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJIATh IMO3UTHUBHOE CTPAaTErMUECKOEC IOBEICHUEC B
pPa3IUYHBIX  CHTYyalMsX, MPOSBIATH  TBOPYECTBO  H
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBJjagenue
JeliCTBUSIMU:

') NpUHSATHE ce0sl M IPYrUX JKIeii:

YHUBEPCAJIbHBIMHI peryJIsiTUHBHBIMH

- IPUHMMATh MOTHUBBI WU apryMEHThl APYTUX JIIOJEH IpHU
AQHAJIN3€E PE3YJITATOB EATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPaBO IPYTUX JIOAEH Ha OIINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C MO3UIUU JAPYTOro
YyeJ0BeKa

OK 07.
ConelicTBOBaThL
COXPaHECHHIO
OKpYyKaroleun
CpeIIbL,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHUS
00 U3MEHEeHUU
KITUMAaTa, PUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTruBHO
JICVCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010IrM4€CKOr0 BOCIUTAHUSA:

- c(OpPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYphl, IOHUMaHUE
BIMSHUS  COLIMAJIbHO-DKOHOMUYECKMX  IPOLIECCOB  Ha
COCTOSIHHE TIPUPOAHOM W COIMAJIBbHOW Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE JCHCTBHUI B OKPYKarOIEH
Cpele Ha OCHOBE 3HAHUA LEJIeHd YCTOMYMBOTO PAa3BUTHSA
YeJI0BEYECTBA;
aKTUBHOE  HENpUATHE
OKpYXKalolllei cpee;

- YMEHHE MPOTHO3UPOBATh HEOIArONMPUATHBIE HKOJIOTHUECKUE
MOCJIE/ICTBHS MPEANPUHUMAEMBIX JEUCTBUM, NMPEAOTBPALLAThH
ux;

- pacuMpeHue
HaIpaBJICHHOCTH;
- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIIeI0BATEIbCKOMH,

JEUCTBUMA, MPHUHOCAUIUX  BpeI

OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOMH

- chopMupoBaTh IPEACTABIICHUA: (o] XUMHYECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIH
XMMHAU B TIO3HAHUM SIBJICHUHA NPUPOABI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJbTYPbl JUYHOCTH, €€ (YHKIHUOHAIBLHOM
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHHs] MPaKTHUYECKUX
3a/1a4 U HKOJIOrMYecKd 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY
3J10pPOBbIO U IPUPOIAHOU CPELIE;

- YMETh COONTIOAATh MPaBHJIa YKOJIOTHIECKH 11eJIeCO00Pa3HOTO
MOBEACHUSI B OBITY M TPYAOBOM JEATETBHOCTH B IIEJSAX
COXPAHEHHUs CBOETO 3/I0POBbSI M OKPYKAIOUIEH MNPUPOTHOMN
Cpelbl; YYUTBIBATH OINACHOCTb BO3ACWCTBUS Ha JKUBBIC
OpraHM3MBbl  OMNpPENEJICHHBIX BEIIECTB, TIOHUMAs CMBICI
[IOKAa3aTelsl MPeIeIbHON TOIyCTUMONW KOHLICHTPALUH
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MIPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

IIK 1.3.
[TpousBoauTh
MOHTaX TPUOOPOB U
JIEKTPUYECKUX CXEM
pa3IMYHbIX CHCTEM
aBTOMATHKH B
COOTBETCTBUU C
3a/IaHUEM C
COOJII0ICHHEM
TpeOOBaHM K
KaueCTBY
BBITTOJTHEHHBIX
pabort, TpeOOBaHMIT
OXpaHbl TPy,
OCPEIKITUBOTO
MIPOU3BOJICTBA H
3KOJIOTHYECKOM
0€30IaCHOCTH.

- TOTOBHOCTb COOTBETCTBOBATh OXMJAHHUIM paboTonaTeneil:
3pPEKTUBHO
B3aUMOJCUCTBYIOIIMM U COTPYAHUYAIOLIUN C KOJUIEKTUBOM,

aKTHUBHBIN, MPOEKTHO-MBICIIALLINM,
OCO3HAHHO BBIMOJHAIOUIMNA NpodeccuoHanbHble TpeOoBaHus,

OTBETCTBEHHBIN, IyHKTY&JIbHBIH, JUCLHUILIMHUPOBAHHBIN,
TPYIOTFOOUBBIN, KPUTHICCKH MBICIISIIHHI, T€MOHCTPUPYIOIINNA
pohecCuOHANBHYIO JKU3HECTONKOCTD

K TNpodecCHOHAITBHON

KOHCTPYKTUBHOM peakluy Ha KPUTHKY

- TOTOBHOCTh KOHKYPEHIUH U
- TOTOBHOCTh COAEHCTBOBATh MOJJICPKAHUIO MPECTUXKA CBOEH
npodeccuu, OTpacau U 00pa3oBaTEIbHON OpraHU3AINH

- TOTOBHOCTBH YIIPABJISITH COOCTBEHHBIM MPO(eCcCHOHATBHBIM
pa3BUTHEM, MIPOBOJUTH pe(IEKCHI0O OCHOBBIBASICh HA JIMYHOM
JNYHOU

KHN3HCHHOM  OIIBITC, KPUTCPUAX YCIICIIHOCTH,

MpU3HABaTh [IEHHOCTh HETIPEPHIBHOTO 00pa30BaHUS

- chopMupoBaTh MpPEACTABIEHUS: O POIM XUMHUU B
IIPOU3BOJICTBE; HEOOXOJUMOHN ISl peIIeHHs] NMPaKTHYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM Cpene;

- YMETh aHAIMU3HPOBATH XUMHUECKYIO WH(POPMAIIHIO, C HENBIO
BBINOJIHEHUS TPO()ECCHOHAIBHON AEATENbHOCTH

- YMeTh COOJII0/IaTh IPaBUiIa KOJOTHUECKH EIecO00pa3HOro
MIOBEICHNS B TPYINOBOM IEATENBHOCTH B ILICIAX COXPAHCHHS
CBOECTO 370pOBbI M OKpYXKAlOLEH IPUPOJHON Cpensl;
YYHTBHIBATh ONACHOCTb BO3JEHCTBUS HA JKHUBBIC OpPraHU3MBI
ONpEACIEHHBIX BELIECTB, IIOHMMas CMBICI IOKa3aTels
MpEeIETbHON TIOMYCTUMOW KOHIEHTPALINH.
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1.4. KosimuecTBO 4aCOB HA OCBOCHHUE MPOrPAMMBbI M CUMIINHBI

OO6s3aTenpHas ayauTopHas yueOHas Harpy3Kka oOydaromierocss /2 yaca.
Yacel BapuaTHBHOM YacTH HE MPEITyCMOTPEHBI.



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCIHUAIIJINHBI
2.1. O0nem o01reo0pasoBaTeIbHOM JTUCHUILIMHBI " BU/IBI
001eo0pa3oBaTe/IbHOM PadOTHI
Buja yueOHoii padoThl O0bem yacon
Oosi3aTennbHAs ayIMTOPHAs y4yeOHAas Harpys3ka (scero 4.) 72 | 1
OcHOBHOE co/iepkaHue 64
TEOPETUYCCKHUEC 3aHATHS 36 | 1
1 kypc 20 16
MPAKTUICCKHUE 3aHITHS 18 | 1
1 kypc 12 6
JlaboparopHbIe 3aHATHS 10 | 1
1 kypc 4 6
IIpodeccnoHATbHO-O0PHEHTHPOBAHHOE COACPKAHUE 6 | 1
TEOPETUYECKHE 3aHATHUS 1 kypc 2
[IPAKTUYECKUE 3aHATUS | 1
1 kypc 4
IIpome:xkyTouHas arrecranus B opme 2 | 1
nugdepeHIIUPOBAHHOIO 3a4€Ta 1 kypc 2
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2.2. TemaTu4yecKui IJIAH U COAEPKaHNe 0011e00Pa30BaATEIbHON JUCHUNIIMHBI

HanmeHoBaHMe pa3iesioB U Ne Coaepixanue yueOHOro MaTepuasa, NpakTHYeCKUe 3aHATHS, O0bem | ®opmupyem
TeM 3aHA NPUKJIATHON MOAYJIb 4yacos ble
THS Ha KOMIeTeHIH
U3y4eHu u
€ TeMbl
1 2 3 4 5

OCHOBHOE coJiep:KaHue 64
Paznen 1. OCHOBBI CTPOEHHS BelleCTBA 18 OK 01
Tema 1.1. Coaepxkanue yueOHOro MaTepuajia 4
Crtpoenue aromoB | 1,2 | Teopernuyeckoe o0yueHue:
XMMHYECKUX JJIEMEHTOB U CoBpeMeHHast MoJieab CTPOeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUH. XUMHUYECKUI
IIPUPOJIa XUMUYECKOH CBS3HU 3JIEMEHT. DNEeKTpOHHAas KoHpurypamus aroma. Kinaccupukaus XuMHuecKux

9JIEMEHTOB (s-, P-, d-3;meMenTsI). BajeHTHBIE 25IeKTPOHBI. BaileHTHOCTD. 2

DIIEKTPOHHAs MIPUPOJA XUMUUECKOUN CBS3H. DIEKTPOOTPHULIATEIbHOCTb. BHibl

XUMUYECKON CBS3U (KOBaJICHTHAs, MOHHAS, METAIUTMYECKasl, BOJIOPOHAS) M CIIOCOOBI

ee o0pa3oBaHMs

3,4 | IIpakTHyeckue 3aHITHUS:

Pemienne 3amaHuii Ha UCMOJIB30BAHME XWUMHUYECKOWM CHMBOJIUKM UM Ha3BaHUMU

COCIMHEHUN 10 HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETUYECKOM U

HpHKJI&,Z[HOfI XUMHU W TpPUBUAIIBHBIX Ha3BaHUU IJIs1  COCTABJICHUA XHUMHYCCKUX

dbopMy NBYXaTOMHBIX COEAMHEHUH (OKCHUAOB, Cynb(UIOB, TUIPUAOB H T.I.) H 2

JIPYIUX HEOPraHUYECKUX COCUHEHUN OTACIIBHBIX KIACCOB.

[TpakTHyeckue 3a/1aHus HA YCTAaHOBJIEHUE CBSI3U MEX/y CTPOCHHEM aTOMOB

XUMHYCCKUX 3JICMCHTOB U ICPUOJUUCCKHUM U3MCHCHUCM CBOMCTB XMMHYECKHUX

3JIEMEHTOB U UX COCJMHEHUM B COOTBETCTBHUU C TOsIOKkeHUeM [lepruoanueckoit

CHUCTCMBHEI.
Tema 1.2. Conep:kaHue y4e0HOT0 MaTepHajia 2 OK 01,
[Tepunoanueckuii 3aKoH U 5,6 | [IpakTHyeckue 3aHIATHS: OK 02
tabauna JI.1. Menneneena [lepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii 2

cmblca [lepuonnueckoro 3akona J[.1. Menneneea. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH NPOCTHIX U CIOKHBIX BELIECTB B
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COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOro0 35ieMeHTa B [lepronnueckoit cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HadeHue [lepuoauueckoro 3akona J[.H.
MenneneeBa. [Iporuossl JI.1. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
3JIEMCHTOB.

Pemnienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aLUIO
XAMHYECKHX DJIEMEHTOB «MeTa/inueckre / HEeMETaLINYEeCKUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBHH C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B EPUOJUUYECKON CUCTEME XUMHUYECKUX
snemenToB .. MenaeneeBay

Paznen 2. Xumuueckne peakiumn

10

Tema 2.1. TUIIEI XUMHYECKUX
peakuuii

Copep:xxanue y4eOHOro MmaTepuaja

7,8

Teopernueckoe o0yueHue:

Knaccudukarus n THIIl XMMUYECKHUX PEAKLUH C y9aCTHEM HEOPraHUYECKHX
BemecTB. CocTaBlieHHE YpaBHEHUN peaklui COeMHEHUs, Pa3I0KEeHUs, 3aMEICHUS,
oOMeHa, B T.4. PeaKIHii TOPEHHS, OKUCIICHU-BOCCTAHOBJICHUSL.

YPaBHeHI/I}I OKHUCJIEHHSI-BOccTaHOBJIeHUs. CTeneHb okucieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHHE U YPAaBHUBAHUE OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKIfii METOJ0M JIEKTPOHHOTO OanaHnca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaknuy B MpUpPOJIE, IPOU3BOACTBEHHBIX MPOIeccax M KU3HEACATEIHOCTH
OpPTraHUu3MOB

9,10

IIpakTnyeckmne 3aHATHS:

KonunuecrBennnle oTHOIIEHUS B XUMUHU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHEI B
XUMHH U pacyeThl M0 YPaBHEHHUSIM XUMUYECKUX peakiuii. MoJib Kak eluHuna
KOJIM4yecTBa BenlecTBa. MolisipHas Macca. 3aKOHbI COXPaHEHUS! MAaCChl U SHEPTHH.
3akoH ABoraapo. MosspHslil 00beM razoB. OTHOCHUTEIbHAS IITIOTHOCTD Ta30B.
PacueTsl o ypaBHEHUSAM XMMUYECKUX PEAKIUi ¢ UCIIOIb30BaHUEM MacChl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01,
OK 02

Tema 2.2.
DIIEKTPOIUTHYECKAS
JIMCCOITHAITNS M MOHHBIN
0oOMeH

Conepxanue y4eOHOro MaTrepuasa

11,12

Teoperuveckoe o0yueHue:

Teopus 31eKTpoaUTHYECKOHN aucconanuy. oHbI. DIIeKTPOINTEL, HEAIEKTPOJIUTHI.
Peakiiun nonHoro oo6Mena. CoctaBieHre peakiinii HOHHOTO OOMEHa ITyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEeHUM. KUCIO0THO-OCHOBHBIE
peakuuu. 3alaHusl Ha COCTABJICHUE MOHHBIX PEAKIIHI

13,14

JlaGoparopHoe 3aHsiTHE:

OK 01,
OK 04
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“Tunel xumuueckux peaknuii”. MccmenoBanue TUTOB (TI0 COCTaBY M KOJIMYECTBY
HCXOJIHBIX U 00pa3yIONIMXCS BEIECTB) M MPU3HAKOB XMMUYECKUX PEaKLUH.
[TpoBenenue peakinii HOHHOro 0OMeHa, OIpeIeIeHUE CPEJIbl BOJHBIX PAaCTBOPOB.
3aiaHus Ha COCTABJICHUE MOHHBIX PEaKINil

KonTposbHas padora 1

15.16

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHNE PCAKIITNN

Pasznen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB

16

Tema 3.1. Knaccuduxarus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIECCTB

Copep:xxaHue y4e0HOro MmaTepuaja

17,18

Teopernueckoe o0yueHue:

[IpeameTt Heopranmdeckoit xumun. Kimaccudukammsi HCOPraHMIECKUX BEIICCTB.
[Ipocteie u cnoxuble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELLIECTB (OKCHUBL,
THJIPOKCUIBI, KUCTIOTBI, COJM). B3aMMOCBSA3b HEOPraHMUECKUX BELIECTB. ArperaTHble
cocTosiHus BemecTBa. Kpucrammnueckue 1 aMopHbIe BemecTBa. THITbI
KPUCTAJNINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHasi, HOHHAs, METAJIJINYECcKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PELIETKH.
3aBUCHUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BU1a XMMUYECKOH CBSI3U U THUIIA
KpUCTANTNYECKOH pemeTk. [IprunHbpl MHOrooOpasus BEIecTB

19,20

IIpakTnyeckune 3aHATHS:

Homenknarypa HeopraHM4eCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOJS U3 UX
XUMHUUYECKON (DOPMYJIIbI U COCTaBICHHE XUMUUECKON (OPMYIIbI UCXOIS U3
Ha3BaHMs BelecTBa mo MexayHapoanoit (MIOITAK) wnu TpuBransHOM
HOMEHKJIAType.

Pemenne npakTruueckux 3aqaHuil o Ki1acCU(DUKAIMKA, HOMEHKIIATYPE U XUMAYECKUM
dbopMynaM HEOpraHMYECKHX BEIIECTB pa3IMYHBIX KJaccoB (yrapHblii ras,
YIJICKUCHTBIN Ta3, aMMHUaK, TalleHasl U3BeCTh, HETallleHass W3BECTh, MUThEBAs Cola U
JIPYTHUX): Ha3blBaTh M COCTABIATH (POPMYJIbl XUMHUYECKHX BEILIECTB, OIpPEAEIATh
MPUHAJICKHOCTD K KJIacCy.

Hcrounnku XumMudeckoi nHpopmaruu (CpeacTB MaccoBOi HH(GOPMAITUH, CETh
Wurepuer u apyrue). [Touck nHbopMauu mo Ha3BaHUAM, UACHTU(DHUKATOPAM,

CTPYKTYPHBIM (opMysIam

OK 01,
OK 02

Tema 3.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

ConepxxaHue y4eOHOro Marepuasa

21,22

Teoperuveckoe o0yueHue:

Mertamibl. Obmme pru3nyeckre 1 XuMU4ecKne CBOMCTBa MeTayuioB. CriocoOb!
HOJTy4eHHS. 3HAYCHNE METAJUIOB U HEMETAJUIOB B IIPUPO/JIE U KU3HEICSTEIbHOCTH
YesioBeKa U opraHnu3MoB. Kopposust MeTayuioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI

OK 01,
OK 02
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METAJUIOB OT KOPPO3UHU

23,24

Hemeramner. O0mue ¢pusnueckue 1 XUMAYECKHE CBOMCTBA HEMETAIIOB. TUTHYHBIE
cBorictBa HeMmeTaiioB [V— VII rpynn. Knaccudukarus 1 HoMeHKIaTypa COSTMHCHUI
HeMeTaII0B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IIPUPOIE

25,26

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
MIPOCTHIX BEUIECTB, BOJOPOJAHBIX COCTUHEHUH, BHICHINX OKCHIOB M THAPOKCUIOB

27,28

IIpakTH4eckHe 3aHATHA:

CocTaBieHUe ypaBHEHHI XMMHYECKHUX PEAKIHUN C Yy4aCTHEM MPOCTHIX U CIIOMKHBIX
HCOPTaHUYCCKUX BCIICCTB: MCTAJUIOB U HCMCTAJUIOB, OKCUIOB MCTAJIJIOB, HCMCTAJJIOB
U aMpOTEpPHBIX AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHHUU M amM(pOTEPHBIX
TUAPOKCHUIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI1 HA CBOWCTBA,
COCTaB, OJyueHHe M 0€30MacHOe UCTIOF30BaHNE BAKHEUIIINX HEOPTaHUIECKIX
BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEIOBEKa

Tema 3.3. Unentudukamms
HEOPTaHMYECKUX BEIIECCTB

Conepxanue y4eOHOro MaTrepuasa

29, 30

JlaGopaTropHasi 3aHATHSA:

«M nenTuduKanms HEOPraHMIECKUX BEIIECTB».

Pemenne sKcliepUMEHTANBHBIX 3a7ad MO XUMHYECKHM CBOMCTBaAM METaUIOB U
HCMCTAJJIOB, II0 PpPacCllO3HABAHWUIO U IMOJTYYCHHIO COGI[I/IHGHI/Iﬁ MCTAJIJIOB H
HEMETAaJJIOB.

WnenTtudukaiys HEOPraHMUECKUX BEIIECTB C UCIIOIH30BAaHUEM UX (U3UKO-
XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAaUECTBEHHBIX peakiuii. KauecTBeHHbIE
peakiyu Ha cynb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AaMMOHHMS

KonTposbHas pabora 2

31,32

CBolCTBa HEOPraHMYECKUX BEIIECTB

Pazpea 4.

CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelleCTB

24

Tema 4.1. Knaccuduxkarus,
CTPOCHHME U HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

Conepxanue y4eOHOro Marepuasa

33,34

Teoperuveckoe o0yueHue:

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMHHU Kak Hayku. [Ipeamer opranndeckoit
XUMHUHU. MecTO U 3HaYeHHE OPraHU4eCKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
XVMMHYECKOE CTPOECHUE KaK IMOPSIOK COENMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJOXEHHUS TEOPUU XUMHUYECKOIO CTPOCHMS OPraHMYECKHX
coequHeHuil A.M. bByrtnepoBa. VYriepoaHblii CKeJIeT OpPraHMYECKON MOJIEKYIIbI.
3aBUCUMOCTH CBOICTB BEHIECTB OT XMMHUYECKOTO CTPOEHUsI MoyieKysl. M3omepus u

OK 02,
OK 04
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H30MEPBI.
[onsarue o pynkunonansHO# rpynne. Paaukan. [TpuHuuns! kiaccupukaniuu
OpPraHMYECKHUX COCOUHEHHN. MexXTlyHapo1Hasl HOMEHKIJIATYpa U IIPUHLUIIBI
HOMEHKJIaTyphl OpraHndeckux coeanneHuii. [lonstre 00 a3oTconepKamumx
COEMHEHUSX, OMOJIOTMYECKN aKTUBHBIX BellecTBax (yrieBojax, )Kupax, Oejkax u
Jp.), BEICOKOMOJIEKYJISIPHBIX COCTUHEHUSAX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

35,36

IIpakTnyeckmne 3aHATHS:

Homenknarypa opraHM4ecKuX COEIMHEHHUH OTAEIbHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBIIIEHHbIE 1 APOMATUYECKUE YTIIEBOJAOPOIbI, CIUPTHI, PEHOIbI, AJIbICTUIBL,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBleHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJI OpraHMYECKHX BEUIECTB OTAEIbHBIX KJIACCOB, CIOIb3Ys HX
HAa3BaHMs 110 CHCTEMAaTUYECKON U TPUBHAJIbHOW HOMEHKJIATYpE (3TUJIEH, allETUIIEH,
rmIepuH, GpeHomn, GopMaabaerua, YKCycHast KHCIIOTa, TIUIH). PacyeTsl
npocteiniel (opMyiTbl OpraHMUECKOM MOJIEKYJIIbI, ICXOJIsl M3 JIEMEHTHOI'O COCTAaBA.

Tema 4.2. CpoiicTBa
OPraHNYeCKUX COCTUHEHUHN

Copep:xxaHue y4eOHOro MmaTepuaja

12

37,38

TeopeTnueckoe o0yueHue:

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHI OTEIIbHBIX KJIACCOB
(ocobenHoCTH KiIacCU(UKAMKA U HOMEHKIIATYpPhI BHYTPHU KJIACCa; TOMOJIOTUYECKUI
psan u obmas hopmysa; n3oMepus; GU3NIECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA,
CHOCOOBI TIOyUYEHUS):

— MpeJeNibHbIE YTIIEeBOI0POIbI (aJIKaHbl M LIUKJIOAIKaHbl). ['opeHre MeTaHa Kak O1H
U3 OCHOBHBIX HCTOYHHKOB TEILJIa B IPOMBIIIJICHHOCTH U ObITYy. CBOMCTBA MPUPOTHBIX
YTIEBOIOPOAOB, HAX0XICHNE B IPUPOJIE U IPUMEHEHUE alIKaHOB;

— HemnpeaebHbIe (AIKEHbI, ATKUHBI U AJIKAJUEHBI) U apOMATUUECKHUE YTIIEBOIOPOIbI.
I'openue aneTuineHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHU I CBapKU U
PE3KU METAIIJIOB

39,40

— KHCIIOPOJICOIePKAIIHNE COSAUHEHUS (CTUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIIOTHI U
3UPBI, ATBAETUABI U KETOHBI, )KHUPBI, YIIeBobl). [IpakTHuecKkoe npuMeHeHne
STWJICHIJIMKOJIS, IulepuHa, penona. [Ipumenenue hopmanbaeruaa, aneTaibaerusa,
YKCYCHOW KHCIOTHI. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLIA

41,42

—  a3oTcolepKallue  COeAMHEHUS  (aMHHBI M aMUHOKMCIOTBI,  OEJKH).
BricokoMonekynsipHble COeIMHEHUS (CHHTETUYECKHE M OHMOJIOrMYeCKH-aKTHBHBIE).
MoHoMep, nonuMmep, CTpyKTypHoe 3BeHo. IlonmMepu3sanus STHIIEHa KaK OCHOBHOE

OK 01,
OK 02
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HaIIPABJICHUE €T0 MCIIOIb30BaHUS.
I'eneTnyeckas CBA3b MEKAY KJIACCAMU OPraHUYECKUX COCIUHEHUN

43,44

IIpakTuyeckue 3aHATHS:

CBoiicTBa OPraHUYECKUX COSTMHEHUN OT/ICBHBIX KJIACCOB (TPUBHANIbHAS U
MeXIyHapoaHasi HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CIIOCOOBI MOIY4YEeHHUS):
npeneabHbIe (ATKaHbI M UKIIOAKAHBI ), HEMPeIeIbHbIC (ATKeHBI, aTKUHBI U
QIKaJMEHBI) 1 apOMATHYECKHUE YTIIEBOJIOPOIbI, CITUPTHI U (heHOJIBI, KAPOOHOBHIE
KHUCJIOThI U Bq)Hpr, AJIbJACTU bl U KETOHBI, aMUHBI U aMHUHOKHUCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSMHEHMs. 3a/1aHNs Ha COCTaBJICHUE YpaBHEHUN
XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM OPraHUYCCKHX BCUICCTB HA OCHOBAHWHN UX COCTaBa
U CTPOCHUS

45,46

CocraBiieHne cxeM peaknwii (B TOM 4YHCIE 1O TMPEATOKEHHBIM IIETIOYKaM
MpeBpalleHul),  XapaKTepu3YyIOIIUX  XMMHYECKHE  CBOWCTBA  OpPraHMYECKHUX
COG,Z[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB, CHOCOGBI UX IMOJTYYCHHA U Ha3BaAaHUC OPraHUYICCKUX
COCAMHEHHN 1O  TPUBHAIBHOM  WJIM  MEXKIYHApOJAHOM  CHCTEMAaTHYECKOU
HOMEHKJIAType.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIN HA CBOMCTBA
OPraHu4CCKUX COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

47,48

JlabGoparopHas 3aHsiTHE:

“IIpeBpaleHust OpraHM4eCKUX BELIECTB IIPU HArpeBaHUU'".

[TonydyeHue sTUNIEHA U U3yYEHUE €ro CBOMCTB. MoieTupoBaHUE MOJIEKYT U
XMMHUYECKHUX NPEBpAIICHUH HA IPUMEpE 3TaHa, STUIIEHA, alleTHIIEHA U JIp.

Tema 4.3.

WNnentudukarus
OpraHUYECKUX BELIECTB, UX
3Ha4YECHUE U IPUMEHEHHUE B
OBITOBOI 1 TIPOU3BOJCTBEHHOM
JESTEIIbHOCTH YEJIOBEKA

Copep:xxaHue y4eOHOIro MmaTepuaja

49,50

TeopeTnueckoe o0yueHue:

N3meHunBOCTH NMpU3HAKOB. BUIbI N3MEHUYMBOCTH: HACJIEICTBEHHAS U
HEHAaCNeACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUUBOCTH
(H.W. BaBusnioB). MyTrannoHHasi TEOpHUsl K3MEHUYUBOCTH. BBl MyTaIuii ¥ MpUYUHbI
ux Bo3HHKHOBeHHs. Kapuorum yenoBeka. HacneacTBeHHble 3a00eBaHUS Y€IOBEKa.
['enHBIC M XpOMOCOMHBIE 00JIE3HU YelloBeKa. bosie3Hu ¢ HaceICTBEHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYECHUE MEAUIIMHCKON T€HETUKU B MPEOTBPAILICHUH U
JICYEHUU TeHETUYECKUX 3a00JIeBaHNI YelloBeKa

51,52

Posb oprannueckoil XMMHUY B PEIICHUH MPOOJIEM SHEPreTHUECKOM Oe30MMacHOCTH, B
Pa3BUTHH MEAMILIMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB DHEPIUU
(anpTEepHATHBHBIE HCTOYHUKH 3HEprun). ONacHOCTh BO3/IEHCTBUS HA )KHUBbIE

OK 01,
OK 02,
OK 04
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OpPraHU3MBbl OPraHUYECKHUX BEIIECTB OTEIbHBIX KIacCOB (YIJIEBOAOPObI, CIUPTHI,
(heHOITBI, XJIOPOPTaHUYECKIE MPOU3BOIHBIC, abJACTHIBI U JIP.), CMBICH MTOKa3aTes
MPEAEIIBHO JOMMYCTUMON KOHLEHTpaluu

53,54

JlabopaTopHble 3aHATHSA:

Jlaboparopnast pabora: “UaeHTHUKAIMSA OPraHUYECKUX COCAMHEHHH OTACIbHBIX
KJIacCcoOB”

Wnentudukanus opraHi4ecKux COeAMHEHNN OTIENbHBIX KJIACCOB (Ha MpUMepe
aJIbJICTU/IOB, KpaxMaja, yKCYCHON KUCIIOTHI, OEJIKOB H T.I1.) C HCIIOJIB30BAHUEM UX
(bU3UKO-XMMHYECKUX CBOWCTB U XapaKTEPHBIX KaueCTBEHHBIX peakuuii. JleHarypanus
Oenka npu HarpeBaHuH. L[BeTHbIE peakunu 6eIK0oB. BO3HUKHOBEHNE aHATUTUYECKOTO
CUTHaJIa ¢ TOYKH 3PEHUS XUMHUYECKUX MPOIIECCOB MPU MPOTEKAHUN KaUYeCTBEHHON
peaKIu, MO3BOJISIONIEH HACHTU(DUITUPOBATH MTPEUIOKEHHBIE OPraHUYECKUe
BelIeCTBa

KonTpoabHas padora 3

55, 56

CtpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB

Pa3znea 5. Kunernueckue o Te

MOIMHAMHUYCCKHEC 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHYCCKHUX peammﬁ

SN

Tema 5.1.

CKOpOCTh XMMHUYECKUX
peaKkuuid.

XHUMUYECKOE paBHOBECHE

Conepxanue y4eOHOro Marepuaja

S

57,58

TeopeTnueckoe o0yueHue:

CkopocTh peakllud, €€ 3aBUCUMOCTh OT pa3iu4HbIX (AKTOPOB: MPUPOIBI
pearupyomux BEIIECTB, KOHLEHTPALUN PEarupyrolux BEIIECTB, TEMIEPAaTyphbl U
MJIOMIAI PEAKIIMOHHON MOBEPXHOCTH. TeruioBbie d(DQPEKTHl XUMUUYECKUX PEAKIIH.
DK30- U SHIOTEPMUYECKUE, PEAKLIUU.

OObpatumocTh peakiuil. XUMHUYECKOEe PAaBHOBECHE U €r0 CMEIICHUE MO ACHCTBHEM
pa3nuYHbIX (PaKTOPOB (KOHIICHTPAIUS PEareHTOB WIIH MPOYKTOB PEaKIIUH,
NaBJI€HUE, TEMIIEpaTypa) IJsl CO3JaHUsl ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
xumuyeckux npoueccon. [Ipunnun Jle [latense

59,60

IIpakTuyeckue 3aHATHS:

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUH Ha aHAIMU3 (PAKTOPOB, BIMSIOMUX HA
W3MEHEHHE CKOPOCTH XHMHUYECKOM peakuud, B T.4. C MO3UIMHA SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEICHHS B OBITY U TPYAOBOW IEATEILHOCTH B LIEJSX COXPAaHEHHS
CBOETO 3/I0POBbS U OKPY’KAIOUIEH MPUPOTHON CPEIBI.

Pemienue npakTUKO-OpMEHTUPOBAHHBIX 3aJaHUI HA MPUMEHEHHE MpuHIUIa Jle-
HlaTenbe 11 HaXOXKACHUS HAIIPaBJICHUS CMEIICHUSI PABHOBECHSI XUMUYECKOM
peakuuu 1 aHaau3 (akTopoB, BIMSIONIMX Ha CMELICHHE XUMUYECKOT0 PaBHOBECHS

OK -2
OK -4
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Paznea 6. PactBopsI 4 OK 01
Tema 6.1. 61,62 | TeopeTnueckoe odyueHue: OK 02
TIoHsATHE O PacTBOPaxX PacTBopeHne  Kak  (HM3UKO-XMMHYECKmii  mpouecc.  PactBopel.  CrocoObl OK 07
MPUTOTOBJIEHUST pacTBOpoB. PacTtBopumocTs. MaccoBasi [10y11  pPacTBOPEHHOIO
BemiecTBa. CMBICT TOKaszaTens MpeaesibHO JOMYCTUMON KOHIIGHTpPAlMM U €ro
HCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON 0€30MaCHOCTH.
[IpaBuna SKOJOrMYECKH II€I€COO0OpPa3HOr0 TMOBEACHHS B OBITY W TPYAOBOU 2
NeSTeIbHOCTH B LEJSIX COXPAaHEHHUsS] CBOETO 3J0POBBSI U OKPYXAlolled MpUpOoIHON
Cpezbl; ONAaCHOCTh BO3JICHCTBUS Ha KHUBBIC OPTaHU3MBI OIPEICIICHHBIX BEIIECTB.
Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUIl Ha PaCTBOPHI,
MCTOJIb3yeMble B OBITOBOM M MPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKa
Tema 6.2. ViccnenoBanue 63,64 | JlaGopaTopHas 3aHATHS:
CBOWCTB PacTBOPOB «[IpuroroBiieHuEe pacTBOPOBY. 2
[IpuroroBnenne pacTBOpPOB 3aJaHHOM (MaccoBOW JoJiel) KOHIIEHTpamuu (C
MPAKTUKO-OPUEHTHPOBAHHBIMUA  BOIPOCAaMH) W  OINpPENAEICHUE CpeAbl BOJHBIX
pacTBOpPOB.
Perienue 3a1a4 Ha IPUTOTOBJICHHUE PACTBOPOB
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIepKaHNe (COlepPKAHUE MPUKJIATHOT0 MOIYJIs1)
Paszpen 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeSITeIbHOCTH YeJI0BeKa 6
Tema 7.1. Conepxanue yueOHOro Marepuasa 2 OK 01
Xumus B ObITY U 65,66 | Teopernueckoe odyueHme: OK 02
IPOM3BOACTBEHHON Hogeitmme noctuxennss XMMUYECKON HAYKW U XUMUYECKOW TEXHOJIOTUU. Posib OK 04
NeSTeNbHOCTH YeloBeKa XUMHH B 00€CIIEUECHUH SKOJIOTHYECKOI, SHEpreTuIeckoi 6e3onacHoctu. Ipasua 2 OK 07
MOVCKA ¥ aHaTN3a XUMHUYECKOW HH(OpMAINK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U 1K' 1.3
yueOHO-HayuHas TUTepaTypa, CpecTBa MacCOBOM MH(POpMaLnH, ceTh MIHTepHET)
67,68 | IlpakTHYecKUEe 3aHATHSI:
69,70 | AHanmu3 KeHCOB O NPUMEHEHUH XMMHUYECKHX BEUIECTB M TEXHOJOTHH C ydeToM
Oynymiei nmpodecCHOHATBHON NeITeTbHOCTH. 4
3ammra: [lpencraBinenue pe3ynbTaToB pelIeHHs KeHcoB B (hopMe MMHHU-IOKIAA C
Mpe3eHTalNeH
IIpomexyTounas arrecTanus (nuddepeHunpoBaHHbIi 3a4eT) 2
Bcero: 72
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3. YcaoBus peaauszauuu padoyeii nporpaMMbl 00111e00pa3oBaTe/ibHOM
AUCHHUILIMHBI

3.1. MaTepuaJIbHO TeXHHYECKOe o0ecneyeHue

OcBoenue mporpamMmbl 001eoopazoBaTenbHon qucutIMHbl O/[.10 Xumus
OCYILIECTBIISIETCSA B y4eOHOM KaOMHETE XUMUHU.
B cocraB MarepuaibHO-TEXHUYECKOTO 00ECIIeUeHUsT BXOISIT:
O6opynoBaHue yueOHOTO KaOMHeTa:
JIeMOHCTpallMOHHBIN CTOJI,
Kommnekt yuennueckoit medenu,
Mukponpenapatsl K Kypcy o61mast xumust — 120 1ir.
PeakTuBnl,
Xumuyeckas nocyua;
JlaGopatopHble TNPUHAAJIEKHOCTH ISl TMPOBEACHUS XUMHUYECKOIO
UCCJIEIOBAHMS],
TJTaKaTHhI,
8. Pa3gaTouHble KOJUIEKIIMH 10 OOIIEH XUMHUH.

ok owdE

=~

TexHuueckue cpeacTsa 00ydeHUs:
1. KowmmsbroTep,

2.  Bwugeompoekrop,

3. DOkpan,

4.  Muxpockonsi-10 mT

Metoauueckoe obecnieueHue:

1.3aganus B TecToBOM popme
2.Kontponsusie padotsl I, 111 xkypc
3.IIpoBepounsie padotsl I, Il kypc

4. JlaGopaTopHble U MPAKTHIECKUE PAOOTHI
5. Kaprouku no remam

3.2. UupopmanuoHHoe odecrnedeHue

NudopmanmonHoe  obecriedeHue  OOyYEHHST  COACPKUT  TEPEUYCHD
PEKOMEHIyEeMbIX YUeOHBIX U3/IaHWN, OCHOBHAS JIUTepaTypa, IHTepHET-pecypCHhl.

OcHoBHas uTEparypa:
1. Xumus s npodeccuit ¥ crenruaibHOCTEN eCTeCTBEHHO-HAYYHOT O

npoduis: yued. s cTyd. yupexaeHui cpea. npod. oopazosanus/ [O.C.
[Nabpuensn, N.I'. Octpoymos, E.E. OctpoymoBa, C.A. Cnankos]; moxa pexa. O.C.
["abpuensna. — 6-¢ uzm., crep. — M: M3naTenbckuit ieHTp «Akagemus», 2019. —
400 c.



2. INabpuensan O.C. u np. Xumus: nocodue ajst noarotoBku k EI'D:
y4ae0.1mocodue sl CTyICHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opraHu3anui, oceanBarwux npodeccuu u cnennanbHoctu CI10. — M., 2017.

3. [Nabpuensn O.C., JIsicopa I'.I'. Xumus. TecTsl, 3a1auu 1 yIpaKHECHUS:
y4de0.1mocobue st CTYyICHTOB PO eCCHOHATBHBIX 00pa30BaTEIbHbIX
opraHu3anui, ocBanBarmux npodeccuu u cnenuanbHoctu CI10. — M., 2017

4. T'abpuensu O.C., OctpoymoB NU.I' Xumus ayist npodeccuit u
CIEIUATFHOCTEH COIMaTbHO-9KOHOMUYECKOTO U TYMaHUTAPHOTO TIpodeccuii:
yueOHUK — 9uszz.crep.- M.: M3garensckuii neHTp «Axagemus», 2016.- 208c.

Ilepeuenbr UHTEpHET-pecypcoB

1. Enunas xosekius mudpoBeIX 00pa3oBaTelbHBIX pecypcos, http://school-
collection.edu.ru/ (26.08.20)
2. DnekTpoHHas Bepcus razeTsl "Xumusa" npuioxenue kK "1 ceHTsaops",
http://him.1september.ru/ (26.08.20)
3. ®ectuBanp nenarormueckux wuaeil "OTKpbITHIA ypok". PazpaboTku
ypokoB 1o xumuw http://festival.1september.ru/subjects/4/ (06.09.20)

4. DneKTpOHHBIE YUeOHUKHU MO OOIIEeH XUMHUH, HEOPTraHUUYECKOU XHUMUH,
OpPraHUYEeCKON XUMHHU
http://www.informika.ru/text/database/chemy/Rus/chemy.html (06.08.20)

5. O0pa3oBatenbHbIN cepBep TecTupoBanus, http://rostest.runnet.ru/cqi-
bin/topic.cgi?topic=Chemistry (12.09.20)
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeJIbHOM
AMCUMILTHHBI

KoHTposib ¥ oOlLleHKa pe3ylbTaTOB OCBOEHUA 00IIe00pa3oBaTEIbLHOM
JUCHUTUINHBI

OCYILECTBIISIETCA  IPENOJABATEIIEM B
OPAKTUUECKUX 3aHSITUH M KOHTPOJIbHBIX pabdorT,

nporecce
TECTUPOBAHUS,

MIPOBEICHUSA
a TaKxke

BBHITIOJIHEHUS OOYYaroNMMUC WHANBUAYAIBHBIX 33JlaHUl, MPOEKTOB, pedeparos,

IIPE3CHTALUN.

Ne

OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunonl OleHOYHBIX
MepOonpuATHIA

OcHoOBHOe coep:kaHue

Pa3nen 1. OcHOBBI
CTPOEHHUS BellecTBa

DopMyIMPOBATH
0a30BbIC MOHATHA U
3aKO0HbI XUMHUH

11

OK 01

CrtpoeHue aToMOB
XUMHYECKHX HJIEMEHTOB
U IPUPOJA XUMHUYECKOMN
CBSI3H

CocTaBiIsITh XUMHUUYECKHUE
(hopMyITBI COeTMHEHUN B
COOTBETCTBUH CO
CTENECHBIO OKUCIIEHUS
XUMHYECKHUX DJICMEHTOB,
HCXOJs U3 BAJIEHTHOCTH U
ANEKTPOOTPHUIIATETLHOCTH

1. Tect «Ctpoenue
ATOMOB XUMHYECKHUX
3JIEMEHTOB U MPUPOaA
XUMHYECKON CBSZU».

2. 3amauu Ha
COCTaBJICHHE
XUMHAYECKHX (POPMYIT
JIBYXaTOMHBIX
COCIMHEHUH (OKCHJIOB,
Cynb(pua0B, THAPHUIIOB U
T.IL.).

3. 3amaHus Ha
HCIIOJIb30BaHKE
XUMUYECKONH CUMBOJIUKH
1 HA3BaHUW COCMHECHUN
110 HOMEHKJIaType
MEXIYHAPOAHOTO COK03a
TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBHAIIbHBIX HA3BAHUI
JIJISl COCTaBIICHUS
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I.) ¥ IPYTUX
HEOPraHUYECKUX
COCIMHEHUH OTJEIBHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepus3oBaTh
XUMHYECKHE JIEMEHTHI B
COOTBETCTBHUH C UX
IIOJIO)KECHUEM B
IIEPUOUYECKON CUCTEME

1. Tect «MeTamndecKkue
/ HeMeTaJIINnYEeCKHE
CBOICTBA,
AIEKTPOOTPHUIIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunobl OlEeHOYHBIX
MepOonpuATHIA

XHMHYECKHX 3JICMEHTOB
.. Menneneea

XAMHUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHHEM
U MOJIOKCHUEM B
MEPUOINYECKOIN cCucTeMe
XAMUYECKHUX DJICMESHTOB
.. MenneneeBay.

2. [IpakTuyeckue
3aJlaHusg Ha
YCTaHOBJICHHUE CBSI3U
MEXy CTPOCHUEM
aTOMOB XHMHYECKHX
9JIEMEHTOB U
MEPUOANYECKUM
N3MCHEHHEM CBOMCTB
XAMUYECKHUX DJICMESHTOB
U UX COCOUHEHUN B
COOTBETCTBHHU C
MOJIOKEHUEM
[Tepuonnueckon
CHCTEME.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUUECKUE 3a/IaHUs
Ha XapaKTePHU3aIUI0
XAMHYECKHUX DJIEMCHTOB:
«Mertanyeckue /
HEMETAINIMICCKUE
CBOICTBA,
3IEKTPOOTPULIATEIHLHOCTD
Y CPOJICTBO K DJIEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBUE C UX
3JEKTPOHHBIM CTPOCHHEM
M TOJIOKEHUEM B
IIEPUOUYECKON CUCTEME
XAMHUYECKHX DJIEMESHTOB
.. Menneneeay

Pasznea 2. XumMuueckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKkuuid

KonTtpoabnas padora
«CTpoeHne BelecTBa u
XUMHYECKHEe peaKIum»

2.1

OK 01
OK 04

THUOBI XUMHUYECKUX
peakuuii

CocTtaBisiTh peakiuu
COEJIMHEHMS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCJIUTEILHO-
BOCCTAHOBUTCIBbHBIC
peakuu

1. 3amauu Ha
COCTABJICHUE YPaBHEHUU
peaKuuii:

— COCIMHCHUS,
3aMEIICHUS, PA3JIOKEHUS,
oOMeHa;

— OKHUCIIUTEILHO-
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunobl OlEeHOYHBIX
MepOonpuATHIA

BOCCTAaHOBUTEJbHBIX
peakuuii ¢
HCIIOJIb30BAaHUEM METO/1a
AIEKTPOHHOTO OaliaHca.
2. 3aauu Ha pacuer
MAacChI BEIIECTBA WU
o0BEMa

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMyY
OJTHOTO M3 YYaCTBYIOIIUX
B PEAKIIUU BEIIECTB;
pacy€Thl

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB
UMeEeT MPUMECH

2.2

DNEKTPOIUTHYECKAS
JUCCOLMALUS U MOHHBIN
obMeH

CocTaBiaTh ypaBHEHUs
XUMHUYECKHUX PeaKIuu
MOHHOTO OOMeHa ¢
y4acTHEM
HEOPTraHMYECKUX BEUIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJICKYJISIPHBIX U
HMOHHBIX PEaKIui ¢
ydacTueM KHUCIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHHE
W3MEHEHHS KUCIIOTHOCTHU
Cpelibl

2. JJaboparopnas padoTa
"TUNBI XUMHYECKUX
peakuuid"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOIiCTBA
HEOPraHN4eCKHX
BeIeCTB

KonTtpoabnas padora
«CBoiicTBa
HEOPraHU4eCKHuX
BeleCTB)
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunobl OlEeHOYHBIX
MepOonpuATHIA

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuponats
HEOpPraHUYECKUE
BEIIECTBA B COOTBETCTBHH
C X CTPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILIECTB UCXOJS U3 UX
XUMUYECKON (HhOPMYJIBI
WJIU COCTaBIICHUE
XUMHUYECKON (HOPMYIIBI
WCXO/Isl U3 Ha3BaHUs
BelIeCTBa 10
MEKTYHAPOIHOM WU
TPUBUATILHOU
HOMEHKIJIATYpe».

2. 3aauu Ha pacuer
MacCcOBOM J0JU (Macchl)
XUMHYECKOT0 JIEMEHTA
(coenuHeHus) B
MoOJIeKyJIe (CMecH).

3. [IpakTuueckue
3aJlaHus 10
KJIacCU(UKALINH,
HOMEHKJIAaType U
XUMHAYECKHM (hopMyiam
HEOPraHMYECKUX
BEILIECTB PA3JIMYHBIX
KJIACCOB.

4. TlpakTueckue
3aJlaHus Ha OIpe/ieIeHHe
XUMHYECKON aKTUBHOCTHU
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBI3U
Y THUIMA KPUCTAIITNYECKON
peleTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BCIIIECTB

YcranaBauBaTh
3aBUCUMOCTH (hU3HKO-
XUMHYECKHUX CBOHCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAIUITMYECKOMN
peleTKu

1. Tect «OcobGenHoctu
XUMHYECKUX CBOMCTB
OKCHUJIOB, KUCTIOT,
OCHOBaHMH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEH».
2. 3aga”ug Ha
COCTABJICHUE YPaBHEHUU
XUMHYECKUX PEaKIUi ¢
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKUX
BEIIECTB: OKCHUJIOB
METaJUIOB, HEMETAJIJIOB U
aM(pOTEPHBIX AIEMECHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHH U
aM(OTEepHBIX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunobl OlEeHOYHBIX
MepOonpuATHIA

TUJIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI
MOJTy4YEHHUSI.

3. IIpakTuko-
OpPUEHTHUPOBAHHBIC
TEOPETHUUECKUE 3a/IaHUs
Ha CBOMCTBa U
MOJTy4eHUE
HEOPraHUYECKUX
BEIIIECTB

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIIECTB

WUccnenosatb
Ka4ueCTBCHHBIC PEAKIINH
HCOpF&HH‘-I@CKI/IX BCIICCTB

1. IIpakTuko-
OPUEHTHPOBAHHBIE
3a7aHus 110 COCTABJICHUIO
XUMHYECKUX PEaKIUi ¢
ydacTuem
HEOPTraHUYECKHUX
BEIIECTB, UCIOJIb3yEeMbIX
JUTSI X UJCHTU(DUKAITIN.
2.JIaGopatopHas pabora:
“Unentuduxanus
HEOPTaHUYECKUX
BEIIECTB”

Pasznen 4. Ctpoenue u
cBOlicTBa
OPraHMYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHMYeCKHUX
BellecTB

KonTtpoabsHnas padora
«CTpoeHne U CBOMCTBA
OpPraHu4ecKux
BellecTB)

4.1

OK 01

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
opraHqucxnx BCIICCTB

Knaccudumnuponats
OpraHMYEeCKUe BEIIECTBA B
COOTBETCTBHH C MX
CTPOCHUEM

1. 3amagus Ha
COCTaBJICHUE Ha3BaHMI
OpraHUYECKUX
COEAMHEHUH 11O
TPUBUAJILHOW WUJIN
MEXIYHAPOAHOU
CUCTEMATUYECKON
HOMEHKJIAType.

2. 3agaHug Ha
COCTAaBJICHHE MOJHBIX U
COKpAIlleHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKHX BELIECTB
OTJIETIbHBIX KJIaCCOB.

3. 3amauu Ha
onpeerIeHue
npocreiien GopmyIibl
OpraHN4eCcKOu
MOJIEKYJIBI, HICXOS U3
3JIEMEHTHOTO cOCTaBa (B
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunobl OlEeHOYHBIX
MepOonpuATHIA

%)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COEAMHEHHI

VcranaBauBarh
3aBHUCHUMOCTH (DU3HKO-
XHMHYECKHX CBOHCTB
OpraHUYEeCKUX BEILIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3amagus Ha
COCTABJICHUE YPaBHEHUU
XUMHYECKUX PEaKIUi ¢
Y4aCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAaHUU
HX COCTaBa M CTPOCHUSI.
2. 3aga”ug Ha
COCTABJICHUE YPaBHEHUU
XUMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOKCTBA C
Y4ETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX
peaKurii U TeHETUYECKOU
CBSA3U OPraHUYECKUX
BEILIECTB PA3HbBIX
KJIaCCOB.

3. PacuerHsble 3a1aun Mo
YPaBHEHUSAM PEAKIIHI C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JTaboparopHas paboTa
“IIpeBpateHus
OpraHUYEeCKUX BELIECTB
Mpy HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

WNnentuduxarums
OpPraHUYECKUX BEIIECTB,
WX 3HaYCHHE U
pUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa

Uccnenosats
Ka4eCTBEHHBIE PEAKLIUU
OpraHN4YeCKHUX
COCIUHECHHUHN OTIACIHLHBIX
KJIacCOB

1.ITpakTHko-
OpUEHTUPOBAHHBIC
3aJlaHus IO COCTABIICHUIO
XUMUYECKUX PEAKLUN C
y4acTUeM OPraHUYECKUX
BEIIECTB, B T.4.
MCIOJIb3YEMBIX JJISl UX
UICHTH()UKAINH B OBITY
Y IPOMBIIIIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus
OpPraHUYECKUX
COEMHEHUI OTAENbHBIX
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THunobl OlEeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHus N
MepOonpusITHIA
KJIacCoOB”
5 Pa3nen 5. XapakTepu3oBaTh
Kuneruueckne u BJMSIHUE PA3JIHYHBIX
TepMoAMHAMHMYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaKiuii
XHUMHYECKHX peaKui
5 |OKO0l |CkopocTs XuMu4eckux |XapakTepu3oBaTh IIpakTuko-
OK 02 |peakumii. XuMHU4YECKOE |BIMSIHUE KOHIIEHTPAlUU |OPUEHTHPOBAHHBIE
paBHOBECHE pearupyomux BEIECTB U |TEOPETUUECKHE 3alaHus
TEMIIEpaTyphbl Ha CKOPOCTH |Ha aHau3 (DaKTOPOB,
XUMHYECKHUX PEaKIIHiA BIIUSIIOLIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOpPOCTH XUMHYECKOU
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIIEHTPALlUU BEUIECTB, |OPUEHTHUPOBAHHBIE
pEeaKLHu Cpeibl U 3a/1aHus HAa TPUMEHEHUE
TeMmnepaTypbl Ha npuniuna Jle-llarense
CMEILIEHNE XUMHUUYECKOTO |71 HaX0XKJIEHUS
paBHOBECHS HaIpaBJICHUs CMEIICHUS
PaBHOBECHS XUMHUUYECKOU
peaKkiuu 1 aHaIu3
(axTOpOB, BIUAIOIIUX HA
CMeIlleHne XUMUYECKOTO
paBHOBECHS
6 HUccaenoBaTs HCTHHHEBIE
Pa3nea 6. PacTBopbl  |pacTBOpPBI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  |Pa3znuyarh HCTHHHBIC 1. 3agaun Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE
pacTBOpPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE

pacyeTHbIC 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIONb3yEMBIE B
OBITOBOM U
MMPOU3BOACTBEHHOMN
NEeATEIbHOCTH YEJI0BEKA
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THunobl OlEeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHus N
MepOonpusITHIA
6.2 | OK 01 UccnenoBanue croiict |Mccnenoats husuko- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XMMHYECKHE CBOMCTBA “ITpuroroBieHue
HWCTUHHBIX PacCTBOPOB pacTBOpoOB”
Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (coep:KaHue MPUKJIATHOTO
MOIYJIs1)

7 Pa3zgen 7. OuenuBath nocJjaeacTBusi|3ammura keiica (¢
Xumus B ObITY H OBITOBOM U yueToM Oyayuuei
NPOM3BOACTBEHHOM NPOHU3BOACTBEHHOM npogecCHOHATLHOU
AeATeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3ULMH

JIKOJIOTHYECKOI
0e3omacHOCTH
OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymyrieit
OK 02  |npou3BOACTBEHHOMN OBITOBOM 1 npogeccuoHaTbHON
OK 04 JEATEIIbHOCTH YEJIOBEKA |ITPOM3BOICTBEHHOM NESTETLHOCTH)
OK 07 NesITeIbHOCTH ueioBeKa ¢ |Bo3MoskHbIE TEMBI
IIK 1.3. MO3UIINH DKOJIOTUYECKONH |KEHCOB:

0€30I1aCHOCTH

1. Ilotennenue kauMara
U BBICBOOOKIEHUE
ra30BBIX TUIPATOB CO JHA
OKeaHa.

2. Bynymue matepuabl
JUIS aBHa-, MalIuHO- 1
pUOOPOCTPOCHHUS.

3. HoBble maTepuansl ajist
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTHTETBHBIX
MpernapaToB
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