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PaGouas nporpamma paspaGotana B COOTBETCTBHH ¢ TPeGOBAHMAMMU:

- QesIepaIbHOro rocyIapCTBEHHOTO 06pa30BaTENLHOrO CTaHAapTa cpeanero obuero obpasopa-
HUA, YTBEPKACHHOro npuxkazom Munobprayku Poceuu ot 17.05.2012 Ne 413 (3apeructpupo-
BaHHOro MunucrepcTsoM toctuunn Poceniickoit ®eaepaunn 07.06.2012, perucrpannonnsrii No
24480);

- QenepanbHEIM roCyIapCTBEHHBIM 06pa30BaTeNbHBIM CTAHAAPTOM CPEIHErO NPOoheCCHOHANEHO
obpasosanus 1o npopeccuu 13.01.10 DneKTPOMOHTEp 10 PEMOHTY M OBGCITYKHBAHHIO MEKTPO-
obopynosauus (o otpacism), yreepxaennoro [Ipukazom Muno6puayku Poceun or 02.08.2013
r. Ne 802 (saperncrpupoBanHoro MunmctepcTBoM focTHUMH Poccuiickoii ®enepanun
20.08.2013, peructpaunonusiii Ne 29611) ¢ u3MeHEHHAMH, BHECEHHBIMH NIPHKa30M MunucTep-
cra obpasoBanus u Hayku Poccuiickoit ®enepaunu ot 17.03.2015 Ne 247 (3aperucTpHpoBan
Munsncrepersom ocTimn Poccuiickoit ®enepaunn 03.04.2015, peructpausonnsiii Ne 36713);
C Y4eTOM:

- ®ejiepanbHOlt 06pa3oBaTENBHON NMPOrPaMMBI CPEIHEro 061ero 06pa3oBaHHs, YTBEPKICHHOH
[lprkasom Munncrepersa npocsemenns PO or 23.11.2022 Ne 1014 (3aperucTpHpOBaHHOIO
Munucrepersom roctuimu Poccniickoii denepanmn 22 nekabps 2022, perncTpauHoHHEI Ne
71763);

- IpHMEpHO#T paGoyeit nporpamMMs! 06LIe0OpasoBaTe/ILHON AHCIHILTHHB «XHMHS» JUIA npodec-
CHOHATBHBIX 00Pa30BATENLHBIX OpraHH3alMii, yTBepXKIcHHOMN Ha 3aceannn COBETa 10 OLEHKe
COJEPXKaHHUA U KayeCTBa NPUMEPHBIX pabounx mporpamMm 0611e06pa3oBaTeIBHOIO H COLHAIBHO-

TYMaHHTapHOTO UHMKJIOB CpeiHero mnpogeccHoHanbHoro obpazosanus, nmporokon Ne 14 or
30.11.2022.
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Ha 3acejianny LK obmeobpasoparenbHbix,
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1. OBIIASI XAPAKTEPMCTHUKA PABOYEI TIPOTPAMMBI
OBIIEOBPA30OBATEJILHOMN JUCIUTITAHBI
O/1.12 XUMUSA

1.1.MecT0 TUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Huctummmaa  OJ[.12 Xumus Bxomaur B obmieoOpasoBatenbHbii 1k [IIIKPC  kak
o0si3aTenbHas IUCIUIUIMHA yuyeOHas AUCIUTUINHA.

Oo6meo6pazoBarenpHas auciuiuimHa OJ[.12 Xwumus sBisercss 00sS3aTeIbHONH YacThiO
o01eoOpazoBaTebHOrO IMKIIa oOpa3oBareabHOi mporpammel CITIO B cootBercTBUM ¢ PI'OC 1o
npodeccun 13.01.10 DrnekTpOMOHTEP TIO PEMOHTY U OOCIYKMBAHHIO 3JIEKTPOOOOpymoBaHus (10
OTpacysiM).

1.2.1lesb u nJIaHUpPYeMbIe Pe3y/IbTAThl 0CBOCHHUS JMCHUTIIMHBI:

1.2.1.11esn 0611€00pa3oBaATENbHOIN THUCIHUIIIHHbI

Coneprxanue nporpaMmmMsl o0meodpasoBarenbHoi qucuumuinael Ol 12 Xumus HanpasiaeHo
HAa JIOCTH>KEHUE CIIETYIOIINX LIeIeH:

-(opmupoBaHue y 00y4aronmxcsi yMEHHsI OLIEHUBAaTh 3HAUUMOCTh XUMUYECKOT0 3HAHUS IS
Ka)KJ0ro YeJIOBEKa;

-opmupoBaHue y 00ydaroLMXCsl LEIOCTHOTO NPEACTaBICHUS O MHUpPE U POJIM XUMHUH B
CO3J1aHUM COBPEMEHHON €CTECTBEHHOHAYYHOH KapTUHBI MHpA; YMEHHUS OOBACHATH OOBEKTHl U
IPOLIECCHl OKpYKaroIel NeHCTBUTEIBHOCTH: IPUPOJHON, COLMAIBHOM, KyJIbTYPHOH, TEXHUUECKON
CpeJibl, — UCIOJIB3YS AJI ITOT0 XMMUYECKHUE 3HAHUS;

-pa3BuTHE y OOy4arOIIMXCsl YMEHHUM pa3ziauyaTh (akTbl U OLIEHKU, CPABHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSMU OLIEHOK U CBS3b KPUTEPUEB C ONPEJEICHHON CUCTEMOMN
LIEHHOCTEH, (OPMYJINPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

-npuoOpeTeHre OOy4yalOUIMMUCS ONbITa Pa3HOOOPa3HOW JEATENbHOCTH, IIO3HAHUS U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE Ul PA3IUYHBIX BUJIOB
JeSITEIbBHOCTH (HABBIKOB pELIeHMs] po0JsieM, MPUHATHS pEIleHUH, MOUCKa, aHalu3a U 00paboTKU
uHpOpMallMi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHU, COTPYJHHUYECTBA, OE30M1aCHOIO
oOpallieHus ¢ BeIIeCTBaMU B TOBCEITHEBHOM JKHU3HH).

1.2.2. Ilnanupyemblie pe3yabTaTbl OCBOCHHS 0011e00pa30oBaTeIbHON JHCHHUILINHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue nucuUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K.

Kon n HanmeHnoBanue [Inanupyemblie pe3ynbTaTbl OCBOCHUS AUCITUIUIMHBI
(bopMupyeMBbIX O6mue JucnunnuHapHsle
KOMIIETEHIUHI

OK 01. Beibupats crioco0b1 | B wactu TpynoBoro - BJQJ€Th CHUCTEMON XHMHYECKHX
pelieHus 3a1au BOCIIUTAHUS: 3HaHWM, KOTOpas BKJIIOYAET:
npodecCuoHATBHON - TOTOBHOCTHb K TPYIY, OCHOBOIIOJIATAIOIINE TTOHSATHUS
NeATETbHOCTH OCO3HaHUE IIEHHOCTH (XMMHYECKUN 3JIEMEHT, aToM,
MIPUMEHUTETTHEHO K MacTepCTBa, TPYAOIIO0UE;- | ANEKTpOHHasE 000J04YKa aroma, S-
Pa3IUYHBIM KOHTEKCTaM TOTOBHOCTb K aKTUBHOM , P-, d-amexTpoHHBIE OpOUTAIIH
NEeSATeTbHOCTH aTOMOB, HMOH, MOJIEKYyJa,
TEXHOJIOTMYECKOU U BAJIEHTHOCTb,
COIIMaIbHOU AJIEKTPOOTPULIATEIBHOCTb,
HaIpaBJIEHHOCTH, CTENEHb OKHUCJIEHUS, XUMHUUYECKas
CIIOCOOHOCTh CBsI3b, MOJIb, MOJIIpHAs Macca,
WHULIMUPOBATb, MOJIIPHBINA 00BEM, YTIIEPOTHBIN
[JIJAHUPOBaTh U cKkener, (yHKIMOHANIbHAS TPYIIIa,
CaMOCTOSITEJIbHO paaukan, U30MEpHsi, U30MEpHI,
BBIITOJIHSATh TAKYIO TOMOJIOTUYECKHM PsiZl, TOMOJIOTH,
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NESTEIILHOCT;

- UHTEpeC K pPa3InYHBIM
chepam
po¢eCCUOHANTBHOM
NESATCIILHOCTH,

OsnaneHue
YHHUBEPCATbHBIMHU
y4eOHBIMU
MMO3HABATEIbHBIMHU
JICUCTBUSIMMU:

a) 0a30BBIC JJOTUYECKHE
JIeUCTBUSA:

- CaMOCTOSITEIIBHO
dbopmynupoBath u
aKTyaJIu3UPOBATh
mpo0GyieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh
CYIICCTBCHHBIN IIPHU3HAK
WM OCHOBAHMS JIJIst
CpaBHEHHS, KJIACCU(PUKAIIUN
# 00001EeHNS;

- ONpENCNIATh NN
JEATEILHOCTH, 3a/JaBaTh
rmapameTpbl U KPUTEPUHU HX
JIOCTHOKCHHS;

- BBISIBJISTH
3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B
paccMaTpUBaeMBbIX
SIBJICHUSIX,

- BHOCHTH KOPPEKTHUBHI B
JEATEIbHOCTh, OICHUBATH
COOTBETCTBHE PE3yJbTAaTOB
I[EJIsIM, OIICHUBATh PHUCKH
TOCJIEACTBUI
JEATEIbHOCTH;

-pa3BUBaTh KPEaTHBHOE
MBIIIJICHUE TTPH PEIICHUN
KU3HEHHBIX TIPoOIieM
) 6Ga3zoBbIe
HCCIIEI0BATEIIbCKUE
JIEWCTBUS:- BIAJIETh
HaBbIKaMU y4eOHO-
HUCCIIEOBATENLCKON 1
MIPOCKTHOM JIeITEIbHOCTH,
HaBBIKaMU Pa3peIICHUS
po0JIeM;- BBISBIISATh
MIPUYUHHO-CJICICTBCHHBIC
CBSI3H U aKTyaJIU3HUPOBATh
3aJ1avy, BBIJIBUTATh
THUIIOTE3Y €€ PEIICHHUS,
HAXOJUTh apTYMEHTBI JIS

YIJIEBOJOPOABL, KHUCIOPOA- U
a30TCO/ICpXKAIINE COCAUHEHUS,
OMOJIOTMYECKH aKTHUBHBIE
BemiecTBa (yrieBoJibl, >KUPBI,
OCJIKH1), MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KpHUCTAIMYECKast
peleTka, THIIBl XUMHUYECKHUX
peaxkiui (OKHCITUTENIbHO-
BOCCTaHOBUTEJIbHBIE, 3K30-
U SHIOTEPMUYECKHUE,  PEaAKIHHU
HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS TUCCOLUALUA,
OKHCJIUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XMMHUYECKOM pEaKLuu,
XUMHUYECKOE PABHOBECHE), TEOPHH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOCHHUS OPTaHUYECKUX
BemectB A.M. bytnepona,
TEOPHUSI DJICKTPOITUTUICCKOMN
JUCCOLMAlUU, MEPUOANYECKUI
3akoH JI.W. MenaeneeBa, 3aKkoH
COXPAaHEHUS MAacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH,
(dakToNOrNuecKue CBEIEHUS O
CBOMCTBAx, COCTaBe, IOJYYCHUU
u 0e30MacHOM HCIOJIB30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JeATEeTbHOCTH
YEJIOBEKa;

- yYMETh BBISIBIATH
XapakTepHble NPHU3HAKH U
B3aUMOCBSI3b U3YYEHHBIX
MOHSATUN, TPUMEHSTh
COOTBETCTBYIOIIHNE TIOHATUS TIPH
OMHUCAHUU CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUIECKUX
BEILIECTB U UX MPEBPAILCHUI;
BBISIBIIATh B3aUMOCBSI3b
XUMUYECKUX 3HAHUM  C
MOHATUSAMH |
MPEACTABICHUSMU  JPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;
- YMETh HCIOJIb30BaTh
HaWMEHOBAHHS XUMHYECKUX
COEIMHEHUI MEXITYHapOIHOTO
COI03a TEOPETUYECKOU U
MPUKIIAJAHON XUMHUHU U
TPUBHAIIbHBIC HA3BaHUS




JIOKa3aTeJIbCTBA CBOMUX
YTBEPKICHUH, 3a]1aBaTh
rapamMeTpbl U KpUTEPUHU
pEIICHUS ;- aHAIM3UPOBATh
MOJTyYCHHBIE B XOJIC
pelicHusT 3a1a4u
pe3yIbTaThl, KPUTHUECKH
OLIEHUBATh HX
JIOCTOBEPHOCTb,
IIPOTHO3MPOBATh U3MCHEHHUE
B HOBBIX YCJIOBHSIX;

- YMETb IIEPEHOCUTH 3HAHMS
B ITO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIacTH
JKU3HEAEATENBHOCTH ;-
YMETh HHTCTPUPOBATh
3HaHUS U3 Pa3HbIX
MPEIMETHBIX 00J1acTei;

- BBIIBUTaTh HOBBIE HJIEU,
IpeJiaraTh OpUrHHaIbHbIC
MOAXObI U PEIICHUS;

- CIOCOOHOCTH UX
HCIIOIL30BaHuUA B
MMO03HABATEILHOMN U
COIIMAIBHON MTPAKTHUKE

BOKHEUIIINX BEIIECTB (ITHIICH,
alleTHIIeH, IHIEePUH, (heHo,
dbopmanbieTu, yKCycHas
KHUCJIOTA, TJIUIWH, yrapHbld Ta3s,
YIJICKUCIBIA Ta3, aMMHaK,
raiieHas W3BECTb, HEralieHas
W3BECTh, IMHUThEBAs cOJla U
JPYTHX), COCTaBISATH (OPMYJIBI
HEOPraHWYECKUX |
OpraHUYeCKUX BEIIECTB,
YpPaBHEHUS XUMHYECKUX
peakiuii, OOBSICHATH HX
CMBICJI; TOATBEPXKAATh
XapaKTEePHbIC XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMU U 3aIUCIMU
YPaBHEHUN XUMHUUYECKUX PEAKIU;
- yMETh YCTaHaBJIMBATh
MIPUHAIJIC)KHOCTh M3YYCHHBIX
HEOPraHWYECKUuX |
OPraHUYECKUX BEIIECTB K
ONPE/ICIICHHBIM KJlaccaM |
rpymnmnam COEIUHEHHI,
XapaKkTepU30BaTh MX COCTAaB M
Ba)XHEHIIIE CBOMCTBA;
OTPENENATh BUIb XUMHUYECKUX
CBsi3eil (KOBaJICHTHAas, WOHHas,
MeTaJuIhueckasi, BOJOpPOJHAs),
TUIBI KPUCTATUIMYECKUX
pEeIIeTOK  BEIIECTB;
KJIacCU(UIIUPOBAThH
XUMHUYECKHE PEaKIInH;

OK 02. Hcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIM3a 1
WHTEpPIpETAINH
nHpopmanuy u
nH(OpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOTHEHUS 3a/1a4
npo¢eCcCuoHATBHON
JeSATeTbHOCTH

B oGnactu neHHOCTH
Hay4HOT'O MMO3HAHUS:
c(hOpMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAyKU M
OOIIECTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha JUaJiore
KYJIbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJMKYJIBTYPHOM MHDE;
COBEPIIICHCTBOBAaHUE
SI3LIKOBOM 1 UMTATEILCKOM
KYJIBTYPHI KaK Cpe/ICTBA
B3aUMOJCHCTBUS MEKITY
JIIOIBMH U TIO3HAHKS MUDA;
- OCO3HAHHE IICHHOCTU
HAY4YHOH JESATEIbHOCTH,

- YMeTh IUIaHUPOBaTh U
BBINOJIHATh XUMHUYECKHH
AKCIIEPUMEHT (IIPEBpaICHUS
OpPraHUYECKUX  BEUIECTB  IpHU
HarpeBaHUH, MOJIydeHHE JTHUJICHA
U H3Y4YEHHUE €ro CBOICTB,
Ka4eCTBEHHBIC pEaKIuy Ha
aJIbJIETU/IbI, KpaxXMaJl, YKCYCHYIO
KHCJIOTY; JICHATYpanus

OelKOB MpU HarpeBaHUM,
[[BETHBIE PEAKIUU OEJKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO
oOMeHa, OnpeeNnsiTh cpeny
BOJIHBIX PaCTBOPOB,
KayeCTBEHHBIE pPEaKlIHUU Ha
cynb(dar-, kapboHar- u
XJIOpU/I-aHUOHBI, HA KaTHOH
aMMOHMSI; pelaTh
HKCIEPUMEHTAIbHbIC 3a/1a4n

no temam "Meramel" u




TOTOBHOCTb OCYIIIECTBIISITH
MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JeSITeTbHOCTD
WHIUBUAYAIbHO U B
rpynme;

OBiagenue
YHUBEPCAIHLHBIMHU
y4eOHBIMU
MO03HABATEIbHBIMH
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:
- BIIaJICTh HaBbIKAMU
MOJy4YeHUs: HUHPOPMALIUH U3
HMCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITLHO
OCYILIECTBISTH TIOUCK,
aHaJN3, CUCTEMATU3AIUIO 1
HHTEPIPETAIIIO
nHGOPMAINN PA3ITHIHBIX
BHJIOB U (hopm
MIPECTABIICHHUS,

- co37aBaTh TEKCTHI B
pa3nuyHbIX (opmarax ¢
y4eTOM Ha3HaueHUs
uHbOpMAMK W IIETIEBOU
ayUTOpPUH, BbIOMpas
ONTUMAJBEHYIO (popMy
MPEJCTaBICHUS U
BU3YyaJlu3aluH;

- OIICHUBATh
JOCTOBEPHOCTb,
JETUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-ITHYECKUM
HOpMaw;

- HCIIOJIb30BaTh CpE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTMM B PEIICHUHN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3314 C
cobroieHreM TpedoBaHU
SPrOHOMMKH, TEXHHUKH
0C30IMaCHOCTH, THTHUCHBI,
pecypcocOepexeHus,
MPABOBBIX U JTUYECKUX
HOpM, HOpPM
“H(pOPMaITMOHHOMN
0e30IMacHOCTH;

-BJIaJICTh HaBBIKAMU

"Hemeramnasl") B COOTBETCTBUU
C MpaBUJIAMH TEXHHUKHU
0€301acHOCTH MPU 0OpaIEHUH C
BEIIECTBAMH U J1TaOOPATOPHBIM
000pyJIOBaHUEM; TIPEACTABISTH
pe3yabTaThl XUMUYECKOTO
JKCIIepUMeHTa B (opme
3allUCH  YpaBHEHUH
COOTBETCTBYIOLINX PEAKIUN
(bopMynHpOBaTH BBIBOJIBI HA
OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAJIN3UPOBATH
XUMHAYECKYI0 HH(pOopMaIuio,
MOJTy4aeMyIo U3 pa3HbIX
UCTOYHUKOB (CPEICTB MacCOBOU
uHpOpMaLH, CETh

WutepHer u npyrue);

- BJIaJeTh OCHOBHBIMH METOIAMHU
HAYYHOTO IO3HAHHS BEIIECTB U
XUMHAYECKHUX SIBIICHHH
(HabOmro/IeHHe, M3MEpPEHHE,
HKCIEPUMEHT, MOACITHPOBAHNE);
- YMETh TPOBOJMTH paCUCThI
0 XUMHUYECKUM (opMylnaM H

YpaBHEHUSM  XUMHUYECKUX
peakuuii ¢  HCHOJIb30BAHUEM
(UBUYECKUX  BEJTUYHH,
XapaKTEepPU3YIOUIMX  BEIIeCTBa

C KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bemMa (HopMaabHbIe
YCJIOBHS) Ta30B, KOJMWYECTBA
BEIIECTBA;  KCIOIb30BAThH
CUCTEMHBIC XUMUYCCKUE 3HAHUS
JUTSL TIPUHSTHS DPELICHUH B
KOHKPETHBIX JKU3HEHHBIX

CUTyalludX, CBA3daHHBIX C
B€IIECTBaAMU H HX
MMPUMCHCHUCM,




pacro3HaBaHusI U 3aIIUATHI
uH(pOpMaInH,
nH(pOPMaITMOHHOMN
0e30IMacHOCTH JTUYHOCTH;

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBAThH U
paboTaTh B KOJUICKTHBE U
KOMaH e

- TOTOBHOCTh K
CaMOpa3BUTHIO,
CaMOCTOSATEIbHOCTU U
CaMOOIIPEIEIICHUIO;
-OBJIaJICHHUE HABBIKAMU
y4eOHo-
HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COIMAIbHON
NeSATEIbHOCTH;

Osnanenue
YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
EUCTBUSIMU:

0) coBMecTHast
JeSATEIbHOCTD:

-[IOHUMATh U
WCII0JIb30BaTh
MPEUMYIIIECTBA KOMAaHIHOMN
Y UHAUBHUAYaAIbHON pabOTHI;
- MPUHUMATH 1EJIH
COBMECTHOM JIESITENIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH JIEUCTBUS
0 €€ JIOCTUKEHUIO:
COCTAaBJISITh IJIaH

JIEWCTBUM, pactpenesiTh
poiM C Yy4eTOM MHEHUU
Y4aCTHUKOB 00CYKJaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOpAUHUPOBATh U
BBITIOJIHATH padoTy B
YCIIOBUSIX PEabHOTO,
BHPTYAJIHHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIATH
MTO3UTUBHOE
CTpaTernyecKkoe MOBEACHUE
B Pa3JIMYHBIX CUTYAIUsX,
MPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITH
WHULIMATUBHBIM

OBiagenue
YHUBEPCAIbHBIMHU
peryasTUBHBIMU
JEACTBUSAMMU:

') MPUHSTHE Ce0s U JPYTUX

- YMETh COOJII0IaTh MpaBUiIa
HKOJIOTMYECKHU 11€1ecO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOI
JIESITEIbHOCTH B LIETISX
COXpaHEHHS CBOETO 3/J0POBbS U
OKpY>Karollel NpUpOTHON CPEIbI;
YUUTBIBATh ONACHOCTh
BO3/ICHCTBUS Ha KUBBIC
OpTaHU3MBbI OTIPEIEICHHBIX
BEIIECTB, TOHIUMAsl CMBICIT
MOKa3aTesl MpeAenbHOMI
JIOITYCTUMOW KOHIICHTPAIUH;

- YMETh MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX
SBIICHHU (17151 00y4JaIOIIMXCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU
3]10pOBBS);

- YMETh UCTIOIB30BaTh PEIbePHO
TOYEYHYIO CUCTEMY 0003HAYECHU
JI. bpaiins nis 3anucu
XUMHUYECKUX POpMYJT (JIJIs CIIENBIX
U CJIa0OBUIALIUX 00YJaIOIINUXCS);
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JIIOAEH: - TPUHUMATh
MOTHBBI U apTYMEHTBI
JPYTUX JIOJIEH NpH aHATN3e
PE3YNIbTATOB IEATEIHHOCTH;
- MpU3HABATh CBOE IIPABO H
MpaBo JIPYTUX JIIOAECH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UIIUN
JPYTOro 4eI0BeKa;

OK 07. CoxmelicTBOBaThL
COXPaHEHUIO OKPYKaroIIei
Cpenpl,
pecypcocOepekeHHIO,
MIPUMEHSTH 3HAHUS 00
M3MCHCHHUU KJIUMaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIENCTBOBATH
Ype3BBIYANHBIX CHTYAITHSIX

B obnacTu sK07I0rH4ecKoro
BOCIIUTAHUS:

- c(hopMHUPOBAHHOCTh
9KOJIOTHUYECKON KYJIBTYpHI,
IMOHUMAHHUE BIIUSHUS
COLMAIIbHO-3KOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSIHUE
NPUPOAHON M COLMAIBHOMN
Cpenbl, OCO3HAHHE
I00aIBbHOTO XapakTepa
9KOJIOTHUYECKUX MPOOIIeM;

- INIAHUPOBAHUE U
OCYULIECTBJIEHUE ACHCTBUN B
OKpY>Karollel cpesie Ha
OCHOBE 3HaHUA Leiei
YCTOWYMBOIO Pa3BUTHUSA
YEJIOBEUECTBA; AKTUBHOE
HENpUATUE IEHUCTBUH,
MPUHOCSIINX Bpex
OKpY>Karolleu cpere;

- YMEHHE NMPOTHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTHYECKHUE
MOCTECTBUS
NpeANpPUHUMAEMBbIX
JIEWCTBUM, IPEIOTBPAIATh
UX;

-pacIlIMpeHue OmbiTa
NEeATEeTbHOCTH
3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMHU
yueOHo-
HCCIIeA0BAaTEIbCKOM,
MIPOEKTHOM M COLMAIIbHON
JeSATEeIbHOCTH;

- chopmMupoBaTh MpeICTABICHUS:
0 XMMHYECKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI
ana, pOJII/I XMW B IIO3HAHUHN
SIBJICHHH TPUPOJIbI, B
(OpPMUPOBAHUM MBILIUICHUAS U
KYJIbTYpPBI JINYHOCTH, €€
(GyHKIMOHATBPHON TPaMOTHOCTH,
HEOOXOIUMOM JIJIsl PEIICHUS
HpaKTI/I‘-IeCKI/IX 3a4a4 U
9KOJIOTHYECKH O00OCHOBAHHOI'O
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHON Ccpere;




[1K.3.1. IIpoBouTH - YMETh IUIAHUPOBATH M

IJIAHOBBIE Y BHEOUEPEIHbIE BBITMIOJTHATh XUMHUYECKUI
OCMOTPBI AKCIIEPUMEHT
ANEKTPOOOOPYIOBAHUS - YMETh MMPOTHO3UPOBATH,

aHAIM3UPOBATH U OLICHUBATH C
HO3UIIMHA DKOJIOTHUECKON
0C30IMaCHOCTH  IOCIIEACTBUS
OBITOBOM W MTPOU3BOCTBEHHOMN
JEATENBHOCTH  4YeJIOBEKA.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThI

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Buja yueOHoii padboThl

O0BeM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 78
OCHOBHOeE coJep/KaHHe 35
B TOM YHUCIIE:
TEOPETHUUECKUE 3aHATHS 21
MPAKTUYECKUE 3AHATUS 14
IIpodeccrnoHabLHO-OPHEHTHPOBAHHOE COIePKAHUE 43
B TOM YHUCJIC:
TEOPETUUECKHE 3aHATH 9
MPAKTUYECKHUE 3aHATHS 34

IIpoMesKyTOYHAA aTTeCTALMSA B
bopme nudPpepeHnmmpoBaHHOTO 3a4UeTa
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HanmenoBanne pa3aciioB U TEM

Coneprkanue yueOHOTo MaTepualia (OCHOBHOE U PO ecCHOHATBHO-
OPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYCCKUE 3aHATHUS

O0BeM
4acoB

®opMupyemble
oomue u
npodeccCuoHabHBIC
KOMIICTCHITHH

2

4

1 cemectp

Pazgen 1. O0mas u Heopranuveckass XuMus

34

Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKHX
9JIEMEHTOB | MPUPOA
XUMHYECKOH CBSI3H

Conep:xanue yueOHOTro MaTepHaJia

CoBpemeHHass MoOJelIb CTPOCHUSA aToMa. OIJIEKTPOHHAs KOH(UTYypalus
atoma. Kiaccudukamnuss XUMHUYECKUX 3JIEMEHTOB (s-, P-, O-37eMeHTHI).
BanenTtHble 31eKTpoHbl. BalleHTHOCTh. DNIEKTPOHHAS TPUPOJA XUMUYECKON
CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. KOBasieHTHAs CBSA3b, €€ Pa3HOBUAHOCTU U
MeXaHU3Mbl 00pa3oBaHus (OOMEHHBIA M TOHOPHO-aKIENTOPHBIH). MoHHas
CBsi3b. MeTannuueckass cBsizb. BopopojaHas cBsA3b. MeEXMOJICKYISIPHBIE
B3anMoJieiicTBUs. M30TOMBI, OCHOBHOE U BO30YKJIEHHOE COCTOSHUE aToMa,
ruOpuAN3aIMs aTOMHBIX OpOUTaNei.

Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue

Ilpakmuueckoe 3anamue Ne 1 Cmpoenue amomoe XuMUYECKUX
9J1eMEHN 08 U RPUPOOA XUMUUECKOIU CEA3U

Pewenue npaxmuueckux 3adanuti  Ha  cOCMAgieHUe  NEKMPOHHO-
epaghuueckux ¢hopmyn snemenmos 1—4 nepuooos. Pewenue 3aoanuti nHa
UCNONB308AHUE  XUMUYECKOU CUMBOIUKU U HA36AHUL COCOUHEHUL NO
HOMEHKAAmMype MeNCOYHAPOOHO20 COI03a MeOpemudeckoll U NpUKIaoHoll
XUMUYU U MPUBUATILHBIX HA36AHUL O COCMABNEHUA XUMUYECKUX (Popmyn
0BYXAMOMHBIX COEOUHEHUll (OKCUO08, CYab@uoos, uopuoos u m.n.) u
Opy2ux HeopeaHu4yecKux coeOUHeHUll OmoeabHbIX KIACCO8.

OK 01
IIK 3.1

Tema 1.2.
[Tepuoanueckuii 3aKoH 1 TabaUIA
. 1. MenaeneeBa

Coaep:xanue yueOHOTro MaTepHaJia

[lepuonnueckas cucrtemMa xumuyeckux isnemeHtoB J[.MI. MeHnneneena.
O®usnyeckuit cMmbicn  Ilepuogmueckoro 3akona J[.M. Menneneesa.
3aKOHOMEPHOCTH  W3MEHEHHsI  CBOMCTB  XMMHYECKMX  DJIEMEHTOB,
o0pa3yeMbIX HMMH TIPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBUH C
MIOJIOKEHUEM XUMHUYECKOro oanemeHta B Ilepuonnueckoir cucreme.

OK 01
OK 02
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MupoBo33peHueckoe n HaydHoe 3HaueHue l[lepuomnueckoro 3akona JI.M.
Menneneesa. IIporuossr [I.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUECKUX
AJIEMEHTOB.

IIpakTnyeckoe 3ansaTHe Ne 2
Iepuoauyeckuii 3akon u Tabauna JI. M. MenngeneeBa

Pemenne mNpakTHUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHui  Ha
XapaKTePU3aALHIO XHUMHYECKHUX 3JIEMEHTOB «MeTanandecKkue /
HEMETAUIMYECKUE CBOMCTBA, AJCKTPOOTPULIATEIBHOCTh W CPOJCTBO K
AJIEKTPOHY XUMUUYECKHUX AJIEMEHTOB B COOTBETCTBHUE C HMX DJIEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHUEM B NEPUOAUYECKOW CHUCTEME XUMHYECKHUX
anemenToB .M. Menneneena.

Tema 2.1.
Tumel XUMHYECKUX peaKIui

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue:

Knaccugukayuss u  munvl  XumMuueckux — peakyuti ¢ yuacmuem
HeopeaHuyeckux eeuwjecms. Konuuecmeenuvie omHoweHuss 6 Xumuu.
OcHosHble KOIUYeCmeeHHble 3aKOHbL 8 XUMUU U PACHembl N0 YPAGHEHUSM
Xumuueckux peaxyui. Monv Kax eouHuya Koauyecmed eeujecmsd.
Monsipuas macca. 3akonvl coxpanenus maccol u 3uepeuu. 3axkon Aeocaopo.
Monsapusiti 06vem eazos. OmHocumenvHas HIOMHOCMb 2a308. Peaxyuu
KOMNIEKCO0OpA308aHUsl € y4aACMUEM HEOP2AHUYeCcKux eeujecmes (Ha
npumepe 2UOPOKCOKOMNIEKCO8 YUHKA U AFOMUHUSL).

Cocmaenenue ypagneHuil peakyuti COeOUHEHUsl, PA3ONCEHUSA, 3aMeueHs,
obmeHa. YpasHnenus peakyuil 20peHus, UOHHO20 0OMEHA, OKUCIEeHUS-
soccmanosnenus. Pacuem KonuuecmeeHHbIX Xapakmepucmuk UCXOOHbIX
sewecme U npodykmos  peakyuu.  Pacuem  KonuuecmeenHwvlx
Xapakxmepucmux npooyKma peaxyuu CoeOUHeHus, eciu OOHO U3 Beuecms
oano 6 usbvimke u/unu cooepacum npumecu. Pacuem maccosoil unu
00BeMHOU 00U 8bIX00A NPOOYKMA PeaKyuu COeOUHeHUsl OM MmeopemuiecKu
603M0dCHO20. Pacuem ob0vemnvix omuowenuii 2azos. Pacuem maccol
(0Ovem, Koauwecmeo eewjecmea) nNpoOyKma peakyuu, eciu O0O0HO U3
sewecme O0amo 8 6ude pacmeopa ¢ ONpPedesleHHOl MAcco8ol 0oJell
PACMBOPEHHO20 elecmad.

Ilpakmuueckoe 3anamue Ne 3 Tunvl xumuueckux peaxyuii

Ilpakmuueckoe 3anamue Ne 4 Ypaenenusn oxucieHusa-60CCmMano61eHus

YPGGHBHM}Z okucnenus-eoccmarnosienusi. Cmenensv oxucienus. Oxucaumens
u eoccmanosumensv. OKUCTUMENTbHO-80CCMAHOBUMENbHBLE peakyuu 6

OK 01
IIK 3.1
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npupode, np0u3eodcmeeHHblx npoyeccax u HCUBHEOCAMENbHOCU
OpP2aAHU3IMOS. OxucaumenvbHo-60CCMAHOBUMETbHBL nomeryuai cpedbl.
Cocmaenenue u ypasHuseanue OKUCiumenabHo-60CCNMAaAH0O8UNE/IbHbLX peakuuﬁ
Memooom IJIEKMPOHHO2O oananca. Tunuunvle HeopzaHu4dYecKkue okuciaumenu
u eoccmaHosumenu. 9]267(7’1’1]90}11/[3 pacmeopoes u pacniaeos coJell.

Tema 2.2
DNEeKTPONMTHYECKAs TUCCOIUAIIHS
U MOHHBIA 0OMEH

Ilpogheccuonanvno-opuenmuposannoe cooepicanue

Teopusi anekmporumuueckon ouccoyuayuu. Peaxyuu uonnoco obmena.
Cocmasnenue peakyutl UOHHO20 0OMeHA NymeM COCMAGIEeHUS UX NOJHbIX U
COKPAWEHHBIX UOHHBIX YpasHeHull. 1 uopoaus conetl. 3nauenue 2uopoausa 6
ouonoeuueckux obmennvix npoyeccax. Ilpumenenue eudpoauza 6
NPOMBIUILEHHOCHI.

Hccneoosanue cpeovi pacmeopos coneli, 00pPA308AHHLIX CUTbHLIMU
CabbiMU  NPOMOAUMAMY, U UX PeaKyuili ¢ pacmeopamu ujeioyu
kapoonama nampus. Cocmasienue peaxkyuii 2u0poIuU3a coJiell.

NN

Ilpakmuueckoe 3anamue Ne 5 Dnekmpoaumuueckas Ouccouuauus u
UOHHBLI 00MeEN

Jlabopamopnoe 3anamue Ne 1 Peaxyuu cuoponuza. Cocmaenenue
peaxkuuil 2uopoau3a coeil.

OK 01
IIK 3.1

Tema 3.1.
Knaccugukanus, HoMeHKIaTypa 1
CTPOEHUE HEOPTraHUYECKHX
BEIIECTB

Conep:xxanue yueOHOro MaTepuaJia

[IpenmMer HeopraHu4yecko XUMHH. B3auMOCBSI3b  HEOPraHMYECKUX
BemiecTB. Kimaccudukanus HeopraHudeckux BemiecTB. [IpocTeie u cinoxHbIe
BenecTBa. OCHOBHBIE KJIacChl CIOXHBIX BEHIECTB (OKCHU[bI, TUAPOKCHUIDI,
KHCIOThI, conu). HoMmeHkiaTypa M Ha3BaHME HEOPTaHWYECKUX BELIECTB
UCXOJS M3 HUX XUMHUYECKOW (OPMYJIbI WM COCTAaBJIIEHWE XHMHUYECKOU
dbopMynbl HCXOAS W3 Ha3BaHUSA BEIIECTBA MO MEXAYHAPOAHOW WIH
TPUBHUAIBHON HOMEHKJIATYpE.

MexmMonekynspHble B3aumojielcTBus. KpucramioruapaTtel. ArperatHble
coctosiHUs BeulectBa. Kpucramumueckue u aMmopdHble BemiecTBa. THIIbI
KPUCTAJUIMYECKUX  pEHIeTOK  (aToMHas,  MOJIEKYJIApHas,  HWOHHasi,
MeTayuIndeckas). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THIIA
KpUCTANINYEeCKON  pemeTku.  IIpuumHbl  MHOrooOpasusi  BEILECTB.
CoBpeMEHHBIE TPEJCTABICHUS O CTPOCHUU TBEPABIX, KUAKAX U
ra3o00pa3HbIX BeniecTB. JKHUIKkne KpUCTalIbl.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

OK 01
OK 02
IIK 3.1
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Ilpakmuueckoe 3amamue Ne 6 Knaccugpuxauusa, nomenknamypa u
CMpOeHue HeoP2aHUUeCKUX euiecme

Pewenue 3aoau ma pacuem maccogou Ooau (Maccol) XUMUUECKO20
anemenma (coeounenusi) 6 moaekyie (cmecu). Pewenue npaxmuueckux
3a0anull no Kiaccugukayuy, HOMEeHKIamype U XUMUuueckum gopmynam
HeOp2aHu4yecKux 6ewjecme  pAa3IuyHblX  KIACCO8  (Hasvleamsv U
cocmasnams Gopmynel XUMUYECKUX sewyecms, onpeoensamo
NPUHAONEHCHOCMb K KIACCY).

Hcmounuxu xumuueckou ungpopmayuu (Hayynas u y4eOHO-HAYYHASA
aumepamypa, —cpeocmea  Maccogou ungopmayuu, cemov Humepnem u
opyeue). Ilouck umgopmayuu no HA36AHUAM, UOEHMUDUKAMOPAM,
CMPYKIMYPHBIM (POPMYNAM.

Tema 3.2.
DU3UKO-XUMUAUECKHE CBOIICTBA
HeopraHquCKHx BCIIICCTB

Coaep:xanue yueOHOTro MaTepHaJia

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEILECTB
(OKCHAOB, THUIPOKCUAOB, KHCJIOT, COJIEM H Jp.). 3aKOHOMEPHOCTH B
WU3MEHEHHU CBOWMCTB MPOCTHIX BEIIESCTB, BOJOPOIHBIX COCTMHEHUH, BHICIIINX
OKCHU OB U THAPOKCHUOOB.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Memanner. Obwue @usuueckue u Xumuyeckue Ce0UCMBEA MEMALI08.
Cnocobwl nonyuenus. 3HauenHue Memanio8 U HeMemallos 6 Npupooe u
JHCUBHEOeSTMENbHOCMU Yel08eKa U opeanuzmos. Kopposus memannos: 6uowvi
KOppo3uu, cnocoobl 3auumsl MEMALII08 OM KOPPO3UU.

Hememannvi. Obwue uzuueckue u xumuueckue ce0UCMEa HeMemaiios.
Tunuunvie ceoticmeéa memannos 1Y-YII epynn. Kraccugurxayua u
HOMeHKIamypa coeOuneHull Hememannos. Kpyeosopomuvl 0OuocenHvlx
97leMeHmo8 8 npupooe.

IIpakTuueckoe 3anaTHe Ne 7 DU3MKO-XMMHYeCKHe CBOMCTBa
HECOPraHUIE€CKMUX BE€UIECCTB

OK 01
OK 02
IIK 3.1
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CocTaBieHHe YpaBHEHUM XMMHUYECKMX PEAKIHMA C y4acTHEM MPOCThIX M
CJIOKHBIX HEOPraHMYECKUX BEHIECTB: OKCHUJIOB METAJIOB, HEMETALIOB W
aM(pOTEepHBIX DJIEMEHTOB; HEOPTraHMYECKHUX KHUCIIOT, OCHOBAaHUH W
aM(pOTEePHBIX THAPOKCUIOB, HEOPTAHMUECKUX COJICH, XapaKTePU3yIOIINX UX
CBOMCTBA.

Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJlaHUil  Ha
CBOIICTBA U MOJIyY€HUE HEOPTAaHUYECKUX BEIIECTB.

Ilpogheccuonanvno-opuenmupogannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 2 «Ceoiicmea Memannoe u HeMemasinoe

Hccneoosanue qbu3uttea<ux U XUMUYECKUX CBOUCME Memaiios u
nememannos. Pewenue IKCcnepumermailbHovlx 3a0ay no  ceolcmeam
XUMUYECKUM CEOUCMBAM MEMAnios U Hememasuios, no pacno3Hasanuro u
noy4enuro COCOUHEHUTI MemAJIIO8 U HEMEMALIO08.

Tema 3.3.
ITpon3BoCTBO HEOPraHUUECKUX
BELIECTB. 3HAUEHUE U IPUMEHEHHE
B OBITY M Ha IIPOU3BO/ICTBE.

Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue

Obwue npeocmaenenusi O NPOMBIUIECHHLIX — CHOCOOAX — NOJIYYEHUs
XUMUYECKUX eeujecmé (Ha npumepe NPoOU3800CMEA AMMUAKA, CEPHOU
kuciomvl). Yepnas —u  ysemmas  memannypeus.  Ilpakmuueckoe
npuMeHeHue INEKMPOIU3A o NOyYeHUs. WeNLOUHbIX,
WeN0YHO3eMebHbIX  Memannos U anomunus. Cmekno u Cunukamuas
npomviuiieHHocmo. Ilpobnema omxo008 u noOOUHbIX NPOOYKMOS.

Ilpakmuueckoe 3anamue Ne 8 IIpouzeo0cmeo HeopeanuyecKkux eeuiecmse.
3nauenue u npumenenue ¢ OblMy U HA NPOU3BO0CHIEE

Pewenue npakmuxo-opuenmuposannvix 3a0anuii 0 poiu HeOpeaHuyeckol
Xumuu 8  pazeumuu  MeOUYUHbl, CO30AHUU HOBbLIX MAMePudnos (8
cmpoumenscmee u Op. Ompacisiax NPOMbIUUIEHHOCMU), HOBbIX UCMOYHUKOS
9Hepeuu (arbmepHAmueHvle UCMOYHUKU DHepauu) 68 peuleHuu npooiem
9KO0JI02UHECKOU, IHeP2emuiecKoll U NUueol 6e30NacHOCmU.

OK 01
OK 02
IIK 3.1

2 cemMecTp

Pasznea 2. Oprannyeckasi Xumms

44

TeMma 4.1.
Knaccudukanms, crpoenue n

Conep:xanue yueOHOTro MaTepuaJia

OK 01
IIK 3.1

16




HOMCHKIJIaTypa OpraHu4cCKux
BCIICCTB

[Ipenmer opranudyeckod XuUMUH. B3auMOCBSA3b HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB. XMMUYECKOE CTPOCHUE KaK MOPSAIO0K COCAMHEHUS
aTOMOB B MOJIEKYJIE€ COIJIACHO HX BAJEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHYECKOTO CTPOCHHMS OpraHWYecKux coeauHeHud A.M.
bytneposa. YraepoaHblii CKeJIeT OpraHUYeCKOu MOJIEKYIIBI.
MonekynsapHble U CTPYKTypHble  (pa3BepHYThie,  COKpAIICHHBIC)
XUMHUYECKHe (OopMyJbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XMUMHUYECKOTO
cTpoeHust MoJiekyi. M3omMepust u n3omepsl (CTpyKTypHas, reoMeTpuuecKas
(uuc-tpanc  -u3omepusi). KpatHocth xumudeckoil cBsizu. llonsatue o
dbyHKIMOHATBHOW rpynne. [IpuHIUNB Ki1accuUKAMA OPraHUISCKUX
coelMHeHU. MexayHapo/iHasi HOMEHKJIATypa U MPUHLIUIIBI HOMEHKIIATYpPbl
OPraHNYEeCKUX COCTMHECHUM.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 9 Knaccuguxayusa, cmpoenue u
HOMEHKIamypa Opeanu4ecKux euiecmae

Homenknamypa — opeanuyeckux — cOeOUHEHUll  OMOENbHbIX  KIACCO8
(HacviuenHovle, HEHACLIWEHHbLE u apomamuyeckue yene8000poobl,
cnupmol, @HeHonbl, aAnboecudsvl, KemoHbvl, KapOOHOBble KUCIOMbL U Op.)
Cocmasnenue  NoMMbIX U  COKPAWEHHBIX  CMPYKMYPHBIX  hopmyn
Op2AHUYECKUX Beuecms OMOeNbHbIX KIACCO8, UCNONb3YS UX HA36AHUS NO
cucmemamuyeckou Homenkaamype. Pacuemwvl npocmetiwei  gpopmynvi
OpP2aHUYeCKOll MOIEKYIbl, UCX005L U3 DJIeMEHMHO20 cocmasa (8 %).

Tema 4.2

Coaep:xanue yue0HOro MaTepHaJia
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CBoiicTBa OPraHNYECKUX
COCIMHEHUN

OU3UKO-XUMHYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHHN OTAEIbHBIX
KJIacCOB (0COOCHHOCTH KJacCU(HMKAIMM M HOMCHKJIATYPhl BHYTPU KJIacca;
TOMOJIOTHYECKHUH psal ¥ o01as hopmysia; n3oMepus; GU3nIecKre CBOMCTBA;
XUMHYECKHUE CBOMCTBA; CIIOCOOBI IMOTYICHHUS)

—KHUCJIOPOJICOACPIKAIINE COSAUHEHHUS (CITUPTHI M TIPOCThIE dPUpHI, PEHOIIBI,
QNBICTUIBl W KETOHBI, KapOOHOBBIC KHUCJIOTBI M WX MPOU3BOJTHBIC).
[IpakTueckoe TNPUMEHEHHE OTWICHTJUKOJSA, IJIMIICpUHA, (eHoIa.
[Tpumenenue GopMalbleruia, alneTalbIeTu/a, YKCYCHON KUCIOTh. Mblna
KaK COJIM BBICIITUX KapOOHOBBIX KMCIOT. MOFOIIHE CBOMCTBA MbLIA;
—a30TCo/IeprKaINe COCTMHEHNS (AMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).
Knaccudukanuss 1 0cOOCHHOCTH OpPraHWYECKUX peakiuil. PeakimoHHbIC
ueHTpsl. Panuxansl. [lepBoHavasbHbIE TOHSATHSA O THUIAX M MEXaHU3Max
OPraHMYEeCKUX PEaKIni.

IIpakTnyeckoe 3ausTie Ne 10 CBoiicTBa OpraHnyecKux coeIMHeHHuii

Pemienue nenoyek npeBpaiieHuii Ha TCHETUYECKYIO CBSI3b MEXKY KJlacCaMH
OpPraHUYEeCKMX COCJWHEHUM C COCTaBJICHUEM Ha3BaHUN OPraHUYECKUX
COCIMHEHUN MO TPUBUAIBHOM WM MEXKIAYHAPOJAHONW CUCTEMAaTHYECKOU
HOMEHKJIaType. PelleHue pacueTHhIX 3aJad MO YpPaBHEHUSIM PEAKIUW C
y4aCTHEM OPraHUYECKUX BEIIECTB.

JlaGopatopnoe 3ansitue Ne 3 «IloyyeHue 3TH/eHAa M H3yYeHHE €ro
CBOWCTB»

[TonyueHue oTuieHa U3 3TaHola B Ja0OpaTOpUM M HU3YYEHUE €ro
(bU3MYECKUX U XUMHYECKHUX CBOMCTB.

CocraBiieHHe peakiuii MPUCOSTUHEHUS U OKUCIICHUS Ha TIPUMEpe STHIICHA.
Pemienne pacyeTHBIX 3a7ad C UCIHOJIB30BAHMEM IUIOTHOCTH Ta30B IO
BOJIOPOJTY U BO3AYXY.

IIpodeccnoHATBHO-0PHEHTHPOBAHHOE COACPKAHUE

—npeoenvhble yeneso0opoovl. lopenue memana Kax 0OUH U3 OCHOBHBIX
ucmoyHuko8 menia 6 npomviuiieHnocmu u ovimy. Ceoticmea npupoOHvIX
Vene8000p0008, HaxX0HCOeHUe 8 NPUPoOe U NPUMEHEHUE ANKAHO8,
—HenpeoeibHble U aApoMamuyeckue  yenesooopoowl. Ilonumepuszayus
OMUNEHA KAK OCHOBHOE HANnpasieHue e20 UCNoab306anus. 1 openue
ayemuiena KaKk UCMO4YHUK 8bLCOKOMEMNEPAMYPHO20 NIAMEHU Ol CBAPKU U
Pe3KU MeMaiios;

OK 01
OK 02

Tema 4.3.

Conep:kanue y4eOHOTo MaTepuaJia
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OpFaHI/I‘I€CKI/I€ BCHICCTBA B
KHN3HCICATCIIbHOCTH YCJIOBCKA.
HpOI/ISBO,Z[CTBO U IIPUMCHCHHC
OpraHn4YC€CKUX BCUICCTB B
IIpOU3BOJACTBC

buooprannueckue coenunenus. IlpumeHenume u Ouosoruyeckas poJb
yraeBonoB. OKHUCIEHHE YIJIEBOJOB — MCTOYHMK DJHEPIMM  JKUBBIX
opranu3mMoB. OOnacTu MpUMEHEHHs] aMUHOKUCIOT. [IpeBpamienus Genkos
nuiyM B opraHusme. buomornyeckune QyHkium OenxoB. buonormueckue
¢byHkuu kupoB. Ponb opraHuueckod XMMUM B pEUICHUH MpoOieM
nuieBoi Oe3zomacHocTH. HyKiIeMHOBBIE KHCIOTBI: COCTaB M CTPOCHHE.
Crtpoenue nykieotunoB. CocraB HykienHoBbix kuciot (JJHK, PHK). Poms
HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTH OPIaHU3MOB.

ITpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME

Ilpousz600cmeo  opeanuweckux eewjecms: HNpPOU3BO0OCHBEO  MemAaHoa,
nepepabomka negpmu. Ilonusmunen Kak KpyRHOMOHHANCHBIL NPOOYKM
Xumuueckozo npoussoocmea. Ilpumenenue smunena. Ilpouzeoocmeo u
npUMeHeHUue KayyyKa U Pe3uHbl.

Cunmemuyeckue u UCKYCCMBEHHbIE BOJOKHA, UX CMpOEHUe, C8OUCMEd.
Ilpakmuueckoe ucnonvzosanue 6010KoH. Cunmemuueckue  NIEHKU.
uzonayust Ol NPOB0008, MeMOpaHvl OJisl ONPECHEHUs 600bl, 3AUUMHbIE
nieHKu Ons asmomobunel, niacmeipu, xupypeudeckue noeszku. Hoevie
MEXHON02UU OAIbHEelUe20 COBEPUIEHCIBOBAHUSL NOTUMEPHBIX MAMEPUATOB.
Ponv  opeanuueckou xumuu 6 peweHuu npooiemM  IHepPeemuyuecKou
besonachocmu, 6 pazeumuu MeOUyuHvl, CO30AHUU HOBLIX MAMeEPUaos,
HOBbIX UCMOYHUKOB SHEP2UU (AIbIMEePHAMUBHbIE UCHOYHUKU IHEPEULL).

Ilpakmuueckoe 3anamue Ne 11 Opzanuueckue eewecmea 6
JocusHedeamenvnocmu  uenoeexka. Ilpouzeoocmeo u  npumenenue
OpP2AHUYECKUX 6eu4ece 6 npou3eo0cmaee

Pewenue npakmuxo-opueHmupo8aHuvlx  3a0AHUU N0 COCMABLEHUIO
XUMUYECKUX — peakyutl, — Ompadcarwux  XUMUYECKYI0  AKMUBHOCHb
Op2aHU4eCKUx  COeOUHeHUll 8  pa3IUyHblX  Ccpedax  (NPUpooHbIX,
OUON02UYECKUX, MEXHOSEHHDIX).

OK 01
OK 02
IIK 3.1

Tema 5.1.
Kunernueckne 3akOHOMEPHOCTH

Conep:xanue yueOHOro MaTepuaJia

OK 01
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MPOTEKAHUS XUMHUECKUX peaKlnui

Xumudeckue peakiuu. Kiaccupukamuss XUMHYECKUX —PEAKIUl: 110
¢dazoBoMy cocTaBy (TOMOTEHHBIC W T€TEPOTCHHBIE), IO HUCIIOJIb30BAHUIO
Kataju3aTopa (KaTaJuTHYeCKHue U HeKaTtaauTuueckue). CKOpoCTh peakiu,
€e 3aBHCHMOCTh OT PAa3JIMYHBIX (PAKTOPOB: MPHPOABI PEAruPYIONIUX
BEIIECTB, KOHIIEHTPAI[MN PEarupyroNX BEIIEeCTB, TEMIEPaTyphl (IIPaBHUIIO
Bant-T'odpda), rmomaaun  peakIMOHHOM  IOBEPXHOCTH,  HAJIWYHS
Karainu3atopa. Ponb Karaau3aTopoB B MPUPOAE U MPOMBIILICHHOM
MPOU3BOJCTBE. ODHEPrus aKTHUBAMU. AKTUBHUPOBAHHBIA  KOMILICKC.
Karanuzatoper u katanu3. Ponp karanu3zatopoB B NOpUpoOlE H
MIPOMBIIIIJICHHOM IPOU3BOJICTBE.

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

Jlabopamopnoe 3anamue Ne 4 H3zyuenue 3asucumocmu  cKopocmu
XUMUYECKOU peakyuu om KOHUEHMPAUUU peazupyiouiux eeujecme u
memnepamypol.

Jlabopamopnas paboma Ha 66100p:

1. Jlabopamopuas paboma «Onpedenenue 3a8UCUMOCMU  CKOPOCMU
peakyuu om KOHYenmpayuu peazupyrouux eewjecmsy. Hccrnedosanue
3asucumMocmu  CKOpocmu  peakyuu om KoHyeumpayuu. Onpedenenue
KOHCMAHMbL CKOPOCMU Peakyuu 2papuieckum mMemooom.

2. JlabopamopHnas paboma «OnpedeneHue 3a8UCUMOCIU CKOPOCMU
peaxkyuu om memnepamypuly. Hccredosanue 3a8UCUMOCMU  CKOPOCU
peakyuu om memnepamypul. Pacuem snepeuu akmusayuu peaxyuu.
Pewenue npaxmuxo-opuenmuposanHvix 3a0aHuli HA AHAIU3 HAKMOPOs,
BIUAIOWUX HA USMEHEHUE CKOPOCMU XUMUYECKOLL Peakyull.

OK 02
IIK 3.1

Tema 5.2.
TepmoamHaMHuueckue
3aKOHOMEPHOCTHU ITPOTEKaHUs
XUMHUYECKHX peakuuii. PaBHOBecHe
XUMUYECKUX PeaKLUn

Conep:xanue yueOHOTro MaTepuaJia

Knaccudpukanus XUMHUYECKHMX peakluid: 10 TemIioBoMy 3(pdekTy
(9K30TepMUYECKHE, DHIOTEPMHUYECKHE), MO 0OpaTuMocTU (OOpaTHUMbIE H
HeoOpaTUMBIE). TenmnoBsle 3¢ ekt XUMHUYECKHUX peaKuuii.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XHUMHYECKoe
paBHOBECHE M €ro CMEIIEHHE TI0J JeHCTBHEM pa3IMYHbIX (HaKTOpOB
(KOHIIEHTpalMs PEareHTOB WM  MPOJYKTOB  pEakIUH, JaBICHHE,
TeMmeparypa) A CO3JaHHUS ONTHUMANIbHBIX YCIOBHH MpOTEKaHUS
XUMHUYECKHX TPOLIECCOB.

[Tonsitue 00 SHTampnuu W SHTpormu. DHeprusi [mb0ca. 3akoH ['ecca u

OK 01
OK 02
IIK 3.1
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clefcTBUS M3 Hero. Ponb cMemeHus paBHOBECHS B TEXHOJOTMYECKHX
Hporeccax.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 12 Ilpunyun Jle Illamense

Brusinue paznuunvix gpaxmopos na usmenenue pasHOBecUs XUMUUECKUX
peakyui. 3aKoH Oelucmeyrwux Macc U KOHCMAHMA XUMUYECKO20
paenosecusi. Pacuemvt  paenosechvix  KOHyeHmpayuii - peasupyoujux
seujecms u npoodykmos peakyuii. Pacuemor mennosoco s¢ppexma peaxyuu.
Pewenue npaxmuko-opuenmuposanuvix 3a0anuil Ha NPUMEHeHUe NPUHYUNA
Je-Illamenve 051 HAXONHCOCHUST HANPABICHUS CMEWEHUs. PABHOBECUs.
XUMUYECKOU peakyuu U aHaiu3 Qakmopos, eIusiowux Ha CcMeujenue
XUMUYECKO20 PABHOBECUSL.

Jlabopamopnoe 3anamue Ne 5 «H3yuenue 61usanus pa3iuyHvlx
daxkmopos na cmeujeHue Xumuuecko20 pagHosecus)

Hccneoosanue 6rusinus usmeHeHUuss KOHYESHMpAyuu eewjecms, peaxyuu
cpedbl U memnepamypvl HA CMeWeHue XUMUYECKO20 PABHOBECUsL.
Cpaenenue nonyuennvix pe3yibmamos ¢ meopemuyeckyu npocHO3UpyemblMu
Ha ocnose npunyuna Jle - lllamenve.

Tema 6.1.
JlucriepcHble cUCcTeMBbI M (PAKTOPbI
UX YCTOMYMBOCTH

Conep:xanue yueOHOro MaTepuaJia

Hucnepcubie cuctemsl. Kommouansle cuctembl. VICTMHHBIE pacTBOPBHI.
PactBopenne kak ¢usnko-xumuueckuid mpouecc. PactBoprl. CrnocoObl
HPUTOTOBIICHUS pactBopoB.  PactBOopuMocTb. MaccoBasg  10is
pacTBOpeHHOro BeniectBa. [IpenenbHO AOMYCTHUMBbIE KOHUEHTPALMU U WX
UCIOJIb30BAaHUE B OIICHKE HKOJIOTHYECKOM 0€30MMacHOCTH.

Knaccugukarnus nucnepcHbIX cucteM 1o coctaBy. CtpoeHue u (pakTopsbl
YCTOMYMBOCTH JUCIIEPCHBIX cUCTeM. Pacrio3HaBaHne UCTUHHBIX PacTBOPOB,
KOJIJIOWIHBIX PAaCTBOPOB U IpyOOIuCTIEpCHBIX cucTeM. CTpPOCHHE MUIICIUTE.
PaccenBanue cBera npu MPOXOXKIACHUU CBETOBOI'O MyYKa Yepe3 OMTUYECKH
HeoHOpoAHYI0 cpeny (3ddexra Tunmans).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 13 /lucnepcuvie cucmemovt u paxmopst ux
ycmouuugocmu

Pewenue 3a0au na npucomoejieHue pacmeopoe.
Pewenue npaxkmuKo-opueHmupo6aHHblX PAaACHUENTHBIX 3a0aHUll Ha

OK 01
OK 02
OK 07
IIK 3.1
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oucnepcHvle Cucmemvl, UCHOAb3YeMble 8 ObIMOBOU U  NPOUEBOOCHEEHHOU
OdesimeslbHOCMU  Yelo8eKkda, ¢ HNO3UYULl IKOJI02UYecKol Oe3onacHocmu
HOCAeOCMBULL U 2PAMOMHBIX PelleHUll npodiem, C63aHHbIX C XUMUELL.

Tema 6.2.
HccnenoBanne cBONUCTB
JIUCTIEPCHBIX CUCTEM JISl UX

Conep:xanue yueOHOTo MaTepHaJia

[TpuroTtoBneHne U U3y4eHHE CBOICTB IUCIIEPCHBIX CUCTEM PA3HBIX BUJIOB:
CYCIIEH3UH, IMYJIbCUH, KOJUIOUAHOIO pacTBopa. CpaBHEHUE CBOWCTB

uaeHTuGUKaIu MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BHISIBJICHUE OCHOBHBIX Pa3IUYUil
MEXKTy HAM.
Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
Jlabopamopuoe  3anamue Ne 6 Ilpucomoenenue pacmeopos. OK 01
Hccneoosanue oucnepcnvix cucmem OK 02
Ilpucomosnenue pacmeopos 3a0anHou (MOAAPHOU) KOHYeHmpayuu (c IIK 3.1
NPAKMUKO-OPUEHMUPOBAHHBIMU 8ONPOCAMU), ONpeodeneHue cpeobl 800HLIX
pacmeopos.
Tema 7.1. Conep:xanue yueOHOTro MaTepHuaJia
OGHapy:KeHHE HEOPraHUIECKUX IIpakTnueckoe 3ansaTue Ne 14 O6HapyKeHHe HEOPraHUYECKHUX OK 01
KaTHOHOB U aHHOHOB OK 02

KaTUOHOB U aHUOHOB

KadecTBeHHBIE XMMHUYECKHE pEaKIMH, XapaKTepHble Uil OOHapy>KEHHs
HEOpPraHMYECKUX BellecTB (KaTHOHOB U aHMOHOB). CocTaBieHNE YpaBHEHUM
peakiuii oOHapyxeHHs KaTHOHOB [-VI rpynm u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM ¥ HOHHOHU (hopMax.

Peakiun oOHapykeHUSI HEOPIraHWYECKHUX BEILECTB B PeabHBIX 00BEKTaxX
OKPYXKAIOIIEH CPEbl.

JlaGopatopHoe 3ansiTe Ne 7 OOGHapyXeHHE HEOPraHUYECKUX KaTHOHOB U
AHUOHOB

OO6HapyxeHrne HeopraHuueckux BemiecTB (katuoHoB [-VI rpynm wumum
AQHWOHOB) C WCIIOJb30BAHMEM KAYeCTBEHHBIX AHAJUTHYECKUX PEaAKIUH.
JlaboparopHas paboTa Ha BEIOOD:

1. «Anamutudeckue peakuuu KkaTtuoHoB [-VI rpymm». I[IpoBenenue
KAueCTBEHHBIX PEAKIU, HCIONBb3yeMbIX Al OOHApyKEeHUsS KaTHOHOB I
rpynnsl (Kanus, HaTpHsi, Maraus, aMMoHusl), Il rpynnsl Ha npumepe H6apus,
III rpynmst — cBuHNA, [V rpynnst — amomusust, V rpynnel - — xenesa (11 u
1), VI rpymmer — wHukems. Omnucanue HAOMIOMAAEMBIX SBICHUNA U
COCTaBJICHUE XUMHYECKUX PEaAKIIHil.

2. «AHaIATHYECKHE pEAKUMH AaHUOHOB». I[IpoBeneHME KaueCTBEHHBIX
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peaKIvii, UCTIOIB3YEMBIX NI OOHApYKEHHSI aHHOHOB: KapOoHara, pocdara,
cynetara, cynbhuga, HUTpaTa, xjaopuaa u aAp. Onucanue HaOIIOJAEMBIX
SIBIICHUI Y COCTABJICHHE XMMUYECKUX PEAKITHA.

Tema 7.2. IIpakTnyeckoe 3ansaTue Ne 15 O0Hapy:KeHHe OPraHM4YeCKHX BelleCTB
OOHapyxeHue OpraHM4ecKux OT/IeJIbHBIX KJIACCOB C HCMOJb30BAHHEM Ka4eCTBEHHBIX peaKkuuii

BELIECTB OTAEIbHBIX KIIACCOB ¢ | KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTePHbIE I OOHAPYKEHUS

UCIIOJIb30BAHUEM KAaUECTBEHHBIX | OTJENBHBIX KIACCOB OPraHUYECKUX COSANHEHUI: (DEHOIOB, albIeTHIIOB,
peakuui KpaxMmaiia, yKCyCHOM KHCIIOThI, aMUHOKHUCIIOT U JIp.

Jlenaryparnus O€JIKOB IIPH HAarpeBaHHUH, IIBETHBIC PEAKIIH OEIIKOB.

CocraBieHne Ka4eCTBEHHBIX PEAKIINN OOHAPYKEHHS OPTaHUIECKUX

COC/IMHEHUH OTJICNIbHBIX KJIACCOB.

OK 01
OK 02

Tema 8.1. Ilpogheccuonanvho-opuenmupoeannoe cooeprcanue

Xumust B ObITY U Ilpakmuueckoe 3auamue Ne 16 Xumus 6 6vimy u npou3eo00cmeeHHol
HpOI/I3BOI[CTB€HHOﬁ ACATCIIBHOCTHU oeamebHoCmu ueiloeeKa

HeIoBCKa Dxonocuyeckas bezonactocme nocieocmeutl Ovblmoesol u

NPOU3B00CMEEHHOU 0esiMeNlbHOCMU Yel08eKd, CEA3AHHAL ¢ NepepabomKoll
gewecms,; NOUCK U AHAMU3 XUMUYECKOU UHGOpMayuu u3 paziuyHbix
UCMOYHUKOS  (HAYYHASI U YYEOHO-HAYYHAs Jumepamypd, cpeocmed
maccosotl ungopmayuu, cemov nmepnem u opyaue).

Keticvl (¢ yuemom 6yoyweti npogheccuonanvroil OesmenbHOCmu) Ha AHaIu3
uHgopmayuu 0 NPoOU3BOOCMEEHHOU OessMENbHOCMU YeNl08eKd, CEA3AHHOIL C
nepepabomkol U NOLYYEHUEeM 6ewecms, d MAaKice ¢ IKOI0SUYECKOU
bezonacnocmuio.

3awguma keiica: Ilpeocmasnenue pe3yrbmamos peuilenus Kelucos
(6vlcmyniieHue ¢ npezenmayueti)

OK 01
OK 02
OK 04
OK 07
IIK 3.1

IIpome:xkyTouyHas arrecranus B popMme 1udpepeHIHPOBAHHOIO 3a4eTa

Bcero

78
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITVINHBI

3.1. MarepuajabHO-TeXHHYECKOe o0ecrievyeHne peajau3auuu padoyeil nporpaMmsbl

Peanuzanus pabodeii mporpaMMbl TUCIHUILTUHBI 0OecrieyeHa HaTnuueM y4eOHOM ayTuTOpun
JUISL TIPOBE/ICHUS JICKIIMOHHBIX (TEOPETUYECKHX) M MPAKTUUECKUX 3aHATHUH, TEKYIIero KOHTPOJIA U
IPOMEXYTOUHOU aTTecTannu — KabuHeT connaibHO-9KOHOMUYECKUX JUCUUIUIIH, Ne 409.

YMK no gucumruiiie, AMAaKTUHYECKU MaTepual.

. TIK, myneTUMenuiitHOEe 000pyI0BaHNE

Komnerorep—1 mir.

I1. JIunieH3nOHHOE TPOTrPaMMHOE 00ECTICUCHHE

MicrosoftWindows  (moroBop Ne 7810 or  14.09.2021 mo  30.11.2022),
MicrosoftOfficeProfessionalPlus  (morosop Ne 7810 or 14.09.2021 mo 30.11.2022),Zoom
(GecrimatHast Bepeusi) — cBoOOHO-pacnpoctpansemoe [10.

3.2. UudopmaninoHHoe odecneyeHe peain3aluu padoyeil nporpaMmsbl

Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JAUCIMIUIMHBI OUOJIMOTEYHBIH (HOHT
UMEET IIeUaTHbIE, HIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. ['abpuensn O.C. Xumusa. 10 kmacc : 0a30Bblii ypoBEHb : Y4eOHUK JUIS
oOpa3zoBarenbHbix opranuzanuii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. Crnagkos. - 4-e us.,
crep. - Mockaa : [Ipocsemienue, 2022. - 128 c. - TekcT : HeMOCPEACTBEHHBIM.

2. I'abpuensn O.C. Xumusa. 11 kmacc : 06a30Bbld  ypoBEeHb : Y4YeOHUK JJIs
obpa3zoBarenbHbix opranm3anwmii / O. C. I'abpuensa, . I'. Octpoymos, C. A. Ciangkos. - 4-e us.,
crep. - Mocksa : [Ipocsemienne, 2022. - 128 ¢. - TeKCT : HEMOCPEICTBEHHBIH.

3.2.2.JlonoJTHUTEJIbHbIE€ HCTOYHHUKH

3. Pymsutuc, T'.E. Xwumwus. bazoBbiii ypoBeHb. 11 kiacc: ydeOHMK Juid
oOpazoBatenbHbIXx  opranusanuii / [.E. Pymsutuc, ®.I.®enpaman. — 6-¢ m3manue. — Mocksa:
[Tpocsemienue, 2019.- 224 c.: u.uia. — ISBN 978-5-09-071856-1. — TekcT: HEMOCpeACTBEHHBIH.

4. Xumus. 11 xnacc: 0a3oBblii ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3bmenko,
B.N.Tepenun [u np.]; pea. B.B.JIyku. — 9-e uzn., crep. - Mocksa : [Ipocemenne, 2022. — 224 c.:
wi. - ISBN 978-5- 09-087938-5. - Tekct: HenmocpeACTBCHHBI.

3.2.3. NudopmanmoHHbIe pecypchl
1. Dnexkrponnas Oubnuoreka mo Xxumuu: [cait] — htths//www.chem.msu.su/- (mara oGparieHust
10.04.2023). — TekcT: 3JIeKTPOHHBII
2. UntepHer-u3nanue s yuurteneil «EctecTBeHHble Haykm»: [caitt] - htths// www.enauki.ru/ -
(mara oopamienuns 10.04.2023). — TekcT: 31€KTPOHHBIH
3. Meromuueckass razera «IlepBoe centsiOpsi»: [cait] — htths// www.lseptember.ru/ - (nara
obpamienus 10.04.2023). — TekcT: 271€KTPOHHBIH
4. Kypuan «Xumus B mikosiey»: [cait] — htths// www.hvsh.ru/ - (nara obpamenus 10.04.2023). —
TekcT: 2neKTpOHHBIN
5. XKypuan «Xumus u xu3sHby»: [cait] — htths// www.hij.ru - (mata o6pamenus 10.04.2023). —
TeKcT: 2MeKTPOHHBIH
6. Pemy EI'D: [caiit] — https://ege.sdamgia.ru/ - (mara oOpamenust 10.04.2023). — Tekcr:
AIEKTPOHHBIN
7. Xumus «Ilogroroska k EI'D»: [caiit] - http://himege.ru/teoriya-ege-himiya/ - (nara obparenus
10.04.2023). — TekcT: 3JIeKTPOHHBII



http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4 KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U OLCHKA PAaCKPbIBAKOTCA UYCPC3 AUCHHUIUIMHAPHBIC PE3YJIbTaThl, YCBOCHHBLIC
3HAHWUS U MPUOOPETCHHBIC O0YYAIONIMMHUCS YMEHHS, HANpaBicHHbIC HA (HOPMUPOBAHUE OOIIUX U
po(hecCHOHATLHBIX KOMIICTCHIIUN

PesynbTarer 00ydeHus
(Bnagenusi, ymenusi, OK, I1IK)

TToka3aTenu oneHKH

TuI OLIEHOYHBIX MEPOIPUATUN

Biaagern:

- BJIQJETh CUCTEMOM
XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIIOYACT:
OCHOBOIOJIAraroIue
MOHATUS  (XUMHUYECKHI
JJIEMEHT, aTOM,
AJICKTpOHHAs 000JI0YKa
aTroma, s-, p-, d-
AJICKTPOHHBIC OpOUTAIH
aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTD,
AIEKTPOOTPHUIIATENEHOCTD,
CTCTICHb OKHCIJICHUS,
XUMHUYECKast CBS3b, MOIIb,
MOJIIpHasl Macca,
MOJISIPHBIH 00BEM,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHAIbHAS TPYIIIA,
paauKan, U30MepHs,
M30MEPBI, TOMOJOTHYECKHIA
pAI, TOMOJIOTH,

YIIEBOIOPOABI, KHCIOPO.I-
U a30TcojiepiKaline
COETMHEHUS,

OMOJIOTHYECKH AaKTUBHBIE
BelecTBa (yrJieBObI,
JKUPBI, OCJIKH), MOHOMED,
MOJIUMEP, CTPYKTYpPHOE
3BEHO,
BBICOKOMOJIIEKYIISIPHBIE
COCTUHEHUS,
KpUCTAIJIMYECKast pelieTka,
TUTIBI  XUMHYECKUX
peaxiuit (OKHCTUTENBHO-
BOCCTAaHOBHUTEIIbHBIE,

9K30- u
9HI0TEPMHYECKHE,

peaKiuu  HMOHHOTO
obmeHa), pacTBop,
AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
AIIEKTPOIUTHYECKAS
JIUCCOTIHAITHNS,

BJIAJICET CUCTEMOM
XUMHUYECKHX 3HAHUH, KOTOpas
BKITIOYAET:
OCHOBOIOJIAraro1ue

MOHATUSA  (XUMHUUYECKHI
AIIEMEHT, AaTOM,
3JICKTpOHHAs 000J0YKa
atoma, s-, pP-, d-3JIEKTPOHHBIE
opbouTanmu

aTOMOB, HMOH, MOJIEKYJa,
BaJICHTHOCT,
AIIEKTPOOTPHUILIATEIHHOCTD,
CTCTICHb OKHCIJICHHUS,
XUMHYECKasi CBS3b, MOIIb,
MOJIIpHAs Macca,

MOJISIPHBIH 00BEM,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHATbHAS TPYIIIA,
pajuKall, W30Mepus,
M30MEpPbI, TOMOJIOTHYECKHIA
psia, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA- H
A30TCOJIepIKaIIIHe
COETMHEHUS,

OMOJIOTUYECKH aKTHUBHBIE
BelecTBa (yrieBOIbI, JKHUPBI,
O€NKu1), MOHOMED, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COETMHEHUS,
KpUCTAJTMYECKAsi  pelieTka,
TUTBI  XUMUYECKUX

peakuui (OKHCTHTENBHO-
BOCCTaHOBUTENbHBIE, 9K30-
U HJIOTEPMUIECKHE,

pEeaKiuu  MOHHOTO

obmeHa), pacTBoOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIHUTHI,
AIIEKTPOIATHICCKAS
JTUCCOLIAAIINSA,

OKHUCJIUTETh, BOCCTAHOBUTEIb,
CKOPOCTh XHMHUYECKOM
peaKIumy,

[Ipaktuueckue 3anstust Ne 1,2




OKHUCITUTENb,
BOCCTAHOBHUTEIb, CKOPOCTh
XUMHYECKOW PEaKIuu,
XHMHYECKOE PAaBHOBECHE),
TEOPHH ¥ 3aKOHBI (TEOPHs
XHMHYECKOTO

CTPOCHMSI OPraHUYECKHX
BemectB A.M. bytieposa,
TEOPHS DIICKTPOTUTHICCKOM
JIACCOLIMAITIH,
nepuoauyeckui 3akon /.M.
MenneneeBa, 3aKoH
COXpaHEHUSI MAacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK
XUMHUH, (AKTOJIOTHUECKUE
CBEJICHUS O

CBOMCTBaX, COCTaBe,
MOJIYYCHUH M 0e301acHOM
HCITOJIb30BaHUH

BOKHEUIIINX HEOPTAaHUIECKUX
1 OPraHUYCCKUX BEIICCTB B
OBITY U

MPaKTUYECKON JICATEIbHOCTH
YeIIOBEKa;

OK 01, OK 02, OK 04, OK
07, IIK 3.1

XHMHYECKOE PaBHOBECHE),
TEOPHH U 3aKOHBI (TCOPHS
XUMHYECKOTO

CTPOCHHSI OPraHUYECKHUX
BemectB A.M. bytneposa,
TEOPUS IEKTPOJIUTHUIECKON
JUCCOIMAIIH,
nepuoanueckui 3akon /.M.
MeHnneneeBa, 3aKOH
COXpPaHEHMsI Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHUMN  SI3BIK
XUMHUH, (AKTOJIOrHYECKUe
CBEJICHUS O

CBOMCTBAX, COCTaBe,
MOJIYYCHUU M 0€30IacHOM
HCII0JIb30BaHUU
BOKHEUIIINX HEOPTAaHUYECKUX
Y OpPraHWYECKUX BELIECTB B
OBITY U

MPaKTUYECKOU JeATEIbHOCTH
YEJIOBEKa;

- BIaJI€Th OCHOBHBIMU BJIAJICTh ocHoBHbIMHE | JlabopaTopubie 3anaTust Ne 1-7
METOJJaMH HAYy4HOT'O METOJaMHU HAy4HOTO

MO3HAHUS BEILECTB U MO3HAHUS BEILECTB U

XUMHUUYECKUX SIBICHUN XUMHYECKHUX ABJICHUN

(HabmroieHrne, U3MEpPEHHeE, (mabmroieHue, HU3MEpPEHHE,

DKCIEPUMEHT, HKCIEPUMEHT,

MOJICIIUPOBAHUE); MOJICIIUPOBAHUE);

OK 01, OK 02, OK 04, OK

07, 11K 3.1

Ymersb:

- YMETh BBISBIIATH
XapakTepHbIE IPU3HAKU U
B3aUMOCBSI3b U3YYEHHBIX
MOHATUH, NPUMEHSATh
COOTBETCTBYIOIINE TOHATHS
npu

ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHNYECKHUX

BEILECTB U UX IIPEBPALLECHU;
BBISIBIIATH B3aNMOCBSI3b
XUMUYECKUX 3HAHUM  C
MNOHATUSIMH U
IIPEACTABJICHUAMU
€CTECTBEHHOHAYYHBIX
IIPEAMETOB;

JPYTHX

yMEET BBIABIATH

XapakTepHble NPU3HAKU U
B3aUMOCBSI3b U3YYEHHBIX
MOHATUM, NPUMEHSITh
COOTBETCTBYIOIINE TTOHATHS
pu

OINMCAHUU CTPOCHHUSI U CBOWCTB
HEOPraHUYECKUX U
OpPraHUYECKUX

BEILECTB U UX IIPEBPALLECHU;
BBISIBIIATh B3aNMOCBSI3b
XUMHUYECKUX 3HAHUA  C
MNOHATUSIMH U
[IPEACTABICHUAMU
€CTECTBEHHOHAYYHBIX
IIPEAMETOB;

ApYyTUX




OK 01, OK 02, OK 04, OK
07, 1IK 3.1

YMETh HCHOJIb30BATh
HAMMCHOBAHHUS XHMUYCCKHX
COCIUHEHUN
MEXKIYHApOIHOTO COI03a
TEOPETUYECKON M
MNPUKJIAJHON XUMHHU U
TPUBHUAJIbHBIE HA3BAHUS

yMeeT HCMOJIb30BATh
HanMCHOBAaHUA XUMHWYCCKUX
COCJIMHEHUN MEXKyHApOJIHOTO
COr03a TEOPETUUECKOU u
MPUKJIAAHON XUMHHU U

TPHUBHUAJIBHBIC Ha3BaHUsA
BOKHEUIIINX BEIICCTB (ITHIICH,

[IpakTnueckoe 3ansatue Ne 3

Ba)XKHEHIIINX BEIICCTB alleTUJICH, TJIMICPHH, (EHOII,
(3THIIEH, alleTUIICH, dbopmanberum, YKCYCHast
TIIALEePUH, (EHOI, KUCJIOTa,  TJILHWH, YrapHbIA
dbopmanbieru, yKCycHas ras, YTJICKUCIIBII ras,
KHCJIOTa, T'JIMIIUH, yl“apHBIf/'I aMMUakK, rauicHas HU3BECTH,
ras, yIJICKHUCIbIA Ta3, HeTalreHas H3BECTh,
aMMHaK, TralieHas W3BeCTh, | MUThEBAas COJla M JIPYTHX),
HeTalleHass W3BECTh, COCTaBJISATh bopMyIIBI
NUThEBAsl COAA M JAPYIUX), | HEOPraHUYECKUX 51
COCTaBJIATH (hOPMYJIBI OPraHUYeCKUX BCIILIECTB,
HCOPraHU4YCCKUX H YpaBHCHUA XUMHUYCCKUX
OpPraHMYEeCKUX BEIIECTB, peaKiuid, OOBSICHATD 10,4
YpPaBHCHUA XUMHUUYCCKUX CMBICJI; IIOATBCPIXKAATh
peakiuii, OOBIACHATH HX XapaKkTepHbIC XHUMHYECKHE
CMBICJI; IIOATBCPIKIATDH CBOﬁCTBa BCIICCTB
XapaKTEPHbIE XUMUYECKHUE COOTBETCTBYIOLIUMH

CBOMCTBA BEIICCTB DKCIIEPUMEHTAMHM M 3aIUCSIMH
COOTBETCTBYIOLIUMH ypaBHEHU M XHUMHYSCKHX
OKCIICpUMCHTAMM U 3aIlUCAMU peaKm/Iﬁ;

YPaBHEHUN XUMHUUYECKHUX

pEeaKIuii;

OK 01, OK 02, OK 04, OK

07, 11K 3.1

- YMETh YCTAHABINBATH yMEET ycranaBiauBath | [Ipaktuueckue 3anstus Ne 3,4
HpI/IHaI[J'IC)KHOCTB HpI/IHaI[J'Ie)KHOCTB

M3Y4YEHHBIX HM3YYEHHBIX

HeopraHqucm/Ix u HGOpFaHI/ILIGCKI/IX )51
OpPraHUYECKUX BEIIECTB K OpPraHUYECKUX  BEMIECTB K
ONpEAEIICHHBIM KJIaccaM M ONpEAEIEHHBIM KJIaccaM u
TpymIaM COETUHEHHU, rpymnmnam COCIUHECHMUI,

XapaKTepu30BaTh UX COCTaB
51

Ba)KHEHIIIe CBOMCTBA;
ONpeAeNsTh BUJIbI
XUMHYECKHX CBSI3EH
(koBajIcHTHAsl, HWOHHAs,
MeTaIndecKas,
BOJIOPO/IHAS), THIIBI
KPUCTAJUTHYECKUX
pelIeTOK  BEIECTB;
KJIaCCU(PUIIMPOBATH
XUMUYECKHUE PEaKIINH;

OK 01, OK 02, OK 04, OK
07, 11K 3.1

XapaKTepu30BaTh HUX COCTaB
u

BaKHEHIIINE CBOMCTBA;
OnpeaesaTh BHUIBI
XUMHUYECKUX CBs3eH
(koBaJIeHTHas, HOHHa,
MeTaIndecKas,

BOJIOPOJIHA), THUIIBI
KPUCTAJUTHIECKUX pEIIeToK
BCIIECTB;

KJIacCU(PUIIUPOBATH

XUMHYCCKUC PCAKIINH,




- YMETb IJIAHUPOBATh U
BBITIOJTHATh XUMUYECKHMA
SKCTIEPUMEHT (IIpEBpaICHUS
OpPraHMYeCKHUX  BEIIECTB
OpU  HarpeBaHUU,
NOJydeHHUEe STHIICHA U
U3Y4YE€HHUE €ro CBOMCTB,
Ka4eCTBEHHBIC PEaKIUH Ha
aJbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY;
JeHaTypaLus

OENIKOB IIpU HarpeBaHUM,
[[BETHBIE PEAKINH OEJIKOB;
IPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, orpenessaTh Cpeay
BOJIHBIX PAaCTBOPOB,
KaueCTBCHHBIC pEaKlMu Ha
cyne(ar-, kapboHaT- U
XJIOpUJI-aHUOHBI, HA KATUOH
AMMOHHS;, peIIaTh
SKCIIEPUMEHTANIbHBIE 3a/1a4H
no temam "Metamnel" u
"Hemeramisl") B
COOTBETCTBUH C IPABHJIAMH
TEXHHUKHU 0€30MacHOCTH IpHU
oOpaleHuu ¢ BEIIeCTBaMU U
71a00paTOPHBIM
o0opynoBaHuEM;
NPEICTaBIATh PE3yJIbTaThl
XUMHUYECKOTO
IKCTIIEPUMEHTa B
3aMucH  YpaBHEHUU
COOTBETCTBYIOIIMX PEAKIIUN U
dbopMynupoBaTh BHIBOJIBI HA
OCHOBE ATHX PE3YJIbTaTOB;
OK 01, OK 02, OK 04, OK
07, 1IK 3.1

dbopme

yMeeT IJIaHUpOBaTh U
BBITIOJTHATh XUMUYECKHHA
AKCIIEPUMEHT (TIpEBpAIICHHS
OpPraHMYeCKHUX  BEIIECTB
IpU  HarpeBaHUU, TIOTyYCHHE
ATUJICHA M U3Yy4YEHHE €ro
CBOICTB, KaueCTBEHHbIE
peaKIuy Ha aabJIeTUIbl,
Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHATypaIHs

OenKOB MpU HarpeBaHUH,
[[BETHBIC PEAKIINH OEIIKOB;
MPOBOAMTDH PEAKIIUN HOHHOTO
oOMeHa, OnpeieiATh Cpey
BOJIHBIX PacTBOpPOB,
Ka4eCTBEHHBIC PEAaKIUU Ha
cynear-, kapboHaT- U
XJIOpUI-aHUOHBI, HA KATHOH
aMMOHHSI;, pelIaTh
AKCIIEpUMEHTAJIbHBIC 33/1au1
no temam "Mertamnbel" u
"Hemetannsl") B
COOTBETCTBUH C IPaBUIIAMU
TEXHUKN 0€30MaCHOCTHU TPU
oOpallleHnH C BeIIeCTBaMHU U
71a00pPaTOPHBIM
000pyI0BaHKEM;
MPEJICTABISATh PE3yIbTaThl
XUMHYECKOTO IKCIIEPUMEHTA
B (opme 3amnmcu
ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIHNHA U
(dbopMyTHpOBaTH BBIBOJIBI HA
OCHOBE 3THX PE3YJIbTaTOB;

JlaGopaTtopusie 3ansTus Ne 1-7

- YMETh aHAJTN3UPOBATH
XUMHUYECKYI0 HH(opMaIuio,
HOJTy4aeMyIo U3 Pa3HBIX
UCTOYHUKOB (CPEICTB
MaccoBOM HH(pOpMaIH,
CeTh

WuTepHeT u 1pyrue);

OK 01, OK 02, OK 04, OK
07,1IK 3.1

yMeeT aHAJTN3UPOBATH
XMUMUYECKYI0  HH(pOpMAIHIO,
HOJTy4aeMylo U3 pasHBIX
HCTOYHUKOB (cpenctB
MaccoBoW HMHGpOpMaIUH, CETh
WuTtepHer u npyrue);

[Tpaxtuueckue 3ausatust Ne 5, 6,
7

- YMETh MIPOBOJIUTh PACUEThI
M0 XUMHUYECKHM (popmynam
u

yMEET NPOBOJAUTH  PACUYEThI
Mo XHUMHYECKUM (dopmysaam
u

YPABHEHUSM  XHMHYECKHX | YPaBHEHUSIM XUMHYECKHUX
peakuuii ¢ peakuuit c
HCIIOJIb30BaHUEM HCITOJIb30BAaHNEM

(GU3NUEeCKUX  BEIHYMH, bu3nIecKux BEJINYMH,

[TpakTuyeckue 3ansatus Ne 1-15




XapaKTEPU3YIOIINX
BEIIECTBA  C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCJIOBHSI) Ta30B,

KOJINYECTBA  BEIIECTBA;
UCTIOJIB30BaTh  CHUCTEMHBIC
XMUMHUYECKUE 3HAHUS JUIs
NPUHATHS DPEIICHUH B
KOHKPETHBIX KU3HCHHBIX

CUTyalluAX, CBA3AHHLBIX C
B€IICCTBaAMHU HU HUX
IIPUMCHCHHUEM,

OK 01, OK 02, OK 04, OK
07,11IK 3.1

XapaKTepU3YIOIINX

BELIECTBA c
KOJINYE€CTBEHHOU CTOPOHBI:
Macchl, oObema (HOpMalbHBIE
yCIIOBUS) Ta30B, KOJMWYECTBA
BELIECTBA; UCII0JIb30BATh
CUCTEMHBbIE XUMHUYECKHE
3HaHUA JJIS IIPUHATHUA
pelmieHnid B KOHKPETHBIX
KU3HCHHBIX CUTyalusx,
CBA3aHHBIX C  BEIIECTBAMHU

U HX IPUMCHCHUCM,

- YMETh COOJII0/IaTh IpaBUiIa
9KOJIOTHYECKH
1[EJIECO00PA3HOTO TOBEACHUS
B OBITY U TPYAOBOI
JESTEIbHOCTH B LIETISIX
COXPaHEHHUSI CBOETO 3/I0POBbs
Y OKPYXKaIOIEH IPUPOTHON
Cpelbl;

YYUTHIBATH OMACHOCTH
BO3/ICIICTBUS HA KUBBIE
OpraHU3Mbl OIPEEIIEHHBIX
BEIIECTB, TOHUMAs CMBICII
MoKa3arelis NpeaesbHON
JIOMTYCTUMON KOHILIEHTpAINH;
OK 01, OK 02, OK 04, OK
07, 1IK 3.1

yMeeT CcoOJI0aTh
HKOJIOTHYECKU
1[EJIECO00PA3HOTO TTOBEACHUS B
ObITY u TPYIOBOH
JeSITeTbHOCTH B HEIsIX
COXpPaHEHMsI CBOEro 310pOBbs
U OKpYXKawllle NpUPOIHOU
Cpelbl;

paBuiia

YUYUTBIBATH OITaCHOCTh
BO3JICUCTBUS Ha JKUBBIE
OpTraHnu3MBbI OIMPCACIICHHBIX
BELECTB, IIOHHUMAas  CMBICI
MOKa3aTeIst MpeaeIbHON

HOHYCTHMOﬁ KOHICHTpPALUH;

VYerubiit onpoc no Teme 8.1
[Ipaktuueckue 3ausatust Ne 8, 16

- YMETh IPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX
METO/IaX IMO3HAHUs BELIECTB
U XUMHUYECKUX SBJICHUN (JUIs
00yJaromuxcs ¢
OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs1);
OK 01, OK 02, OK 04, OK
07, 11K 3.1

yMeeT MPUMEHATh 3HaHUs 00
OCHOBHBIX JOCTYITHBIX
METOJIaX TO3HaHUSl BEUIECTB U
XUMUYECKUX  SIBIEHUH  (ams
o0yyJaronmxcs c
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs1);

VYerubii onpoc no teme 1.1.

- YMETh UCIIOJIb30BATh
penibe(pHO TOYEUHYIO CUCTEMY
o6o3navenwii JI. bpaiins mis
3alUCH XUMHYECKHX (HOPMYIT
(st cnenbIx U
CJIA00BUIAIINX
00yJaromuxcs);

OK 01, OK 02, OK 04, OK
07,IIK 3.1

yMEET UCIOJIb30BaTh PelIbe(hHO
TO'—IC'—IHYIO CI/ICTeMy
ob6oznauennit JI. bpaitnsg s
3alUCH  XUMHYECKHX (opmy
(IS CHeTbIX M CIa0OBHIAIIMX
oOydJaronuxcs);

YcrHslii onpoc 1o teme 1.2.

- YMETb IJIAaHUPOBATh U
BBINOJIHATh XUMHYECKHI
HKCIIEPUMEHT;

OK 01, OK 02, OK 04, OK

yMeeT  IUIaHUPOBAaTh u
BBINOJIHATH XUMUYECKUN
HKCIIEPUMEHT;

JlaGopatopusie 3ansTust Ne 1-7




07,11IK 3.1

- YMETh MPOTHO3UPOBATH,
aHAJM3UPOBATh U OIICHUBATH
C TTO3UIMI YKOJIOTHYESCKOM
0€e301acHOCTH

IIOCIIEACTBUSL  OBITOBOM U
MIPOU3BOCTBEHHOM
NEITEILHOCTH YeJIOBEKA.
OK 01, OK 02, OK 04, OK
07, 11K 3.1

yMeeT MIPOTHO3UPOBATH,
aHaJM3UPOBATh M OIEHUBATH C
MMO3UIHN 9KOJIOTHUECKOM
0e30macHOCTH MOCJIEACTBUA
OBITOBOM u
MIPOU3BOICTBEHHOM
JESITENLHOCTH  YeJIOBEKa.

VYerubiit onpoc no teme 8.1
[IpakTnueckue 3anstus Ne 8, 16

NmeThb nipeacraBieHue:

- UMETh MPEJICTABIICHUE O
XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUpPa, POJHU
XHMUH B ITIO3HAHHU
SIBJICHHH TPUPOJIbI, B
(GhOpMHUPOBAHUH MBITUICHHS
U KyJIbTYpBI JUYHOCTH, €€
(GyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM
JUTSL peIICHUs TTPAKTUYECKUX
3a7a4 U DKOJOTHMYECKH
000CHOBaHHOTO

OTHONICHUS K CBOEMY
3710pOBBIO U IIPUPOTHON
cpene;

OK 01, OK 02, OK 04, OK
07, 11K 3.1

MMEET MPEICTABICHHUE O
XMMHYECKOH COCTaBIIAIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MHUpPA, POJU XUMHH
B IIO3HAHUU

SIBJICHHH TIPUPOJIbI, B
(hOpMHUPOBAHUH MBIIIUICHUS] U
KYJIbTYpBI JINYHOCTH, €€
(GyHKIIMOHATIBHOU
I'PaMOTHOCTH, HEOOXOIUMOM
JUTSL pEeIIEHUs TTPAKTUYECKHUX
3a7a4 U SKOJOTHMYECKH
000CHOBAHHOTO

OTHOIICHHUSI K CBOEMY
3I0POBBIO U IPUPOTHON CpeEIE;

VYcerabiit onpoc mo teme 1.1,
[IpakTrueckue 3anstus Ne 1, 2
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