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Pabouas mnporpamma y4eOHOM IUCHMIUIMHBI «XUMHS» pa3paboTaHa Ha OCHOBE
tpeboBanuit  D®I'OC  cpemHero  oOmero  oOpa3oBaHUsA,  YTBEPXKIAECHHOTO  IIPHKA30M
Munnpocsemieanst Poccum Ne 413 or 17.05.2012 (aktyanpHas pemakiusi), (enepanbHOI
o0pa3oBaTeNbHOIl MporpaMMbl CpeaHero o6mero ooOpa3oBaHus, yTBepxkaeHHOH IIpukazom
Munnpocsemienust Poccun ot 18.05.2023 Ne 371 (akTyanpHas pelakuus), paclopsDKEHUS
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuu Konnenuu
npenojiaBaHust  00mEeo0pa3oBaTeNbHBIX  JUCHMIUIMH € y4eTOM  Ipo¢eCCHOHATBHON
HAIPAaBIEHHOCTH MPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 00111er0 00pa3oBaHus»; MucbMa JlernapraMmenTa rocyJapCTBEHHOM IMONIUTHKH B cepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHs
Munnpocsemenus Poccun «O Hanpaienun pekomenganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3allMd CpegHEro ooOmero oOpa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MnpodecCHOHATBHOTO O00pa30BaHUs), METOJAUKHU
npenofaBaHus  001meoOpa3oBaTeIbHON  TUCHUIUIMHBL «XUMHUS» U TpUMEpHOM paboueit
nporpamMmbl  0011€00pa30BaTEIbHOM — JAUCHHUIUIMHBL  «XUMHUS» s TpodecCHOHaTbHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OlEHKEe COJIepKaHus U
KayecTBa MPUMEPHBIX paboyux IporpaMm 00111€00pa30BaTENIbHOIO U COLIMATIbHO-TYMaHUTAPHOIO
UKIIOB cpenHero npodeccuonanbHoro oopazosanus @PI'bOY IIIO HUPIIO, nporokon Ne 14 ot
30.11.2022 r., denepanbHOro rocy1apcTBEHHOT0 00pazoBaTesibHOrO cTanaapTa (nainee — GI'OC)
no npodeccun 13.01.10 «DneKTpOMOHTEP MO PEMOHTY U 0OCTY>KUBAHUIO IEKTPOOOOPYIOBaAHUS
(110 OTpacisiM)», YTBEPKACHHOTO IpuKkazoM Munnpocsenieanst Poccun Ne 316 ot 28 anperns 2023
T.

Opranuzanus-pa3padotuuk: Cankt-IlerepOyprckoe rocygapcTBeHHOE OI0KETHOE
npodeccuoHabHOE 00pa3oBaTesibHOE yupexaeHue «Kommemxk
ABTOMATHU3AIIMH MTPOU3BOJICTBAY.

[Tporpammy coctaBmia AcapseBa M.C., mpenoxaBatens CII6 TI'BIIOY  «Komnemxk
aBTOMATU3ALMH [TPOU3BOJCTBAY.

[Iporpamma paccMOoTpeHa © of0OpeHa Ha 3acedaHuu padoueil Trpymibl, TPOTOKOT N7
ot 15.05.2024.
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1. MACHOPT PABOYEN MPOI'PAMMBbI YYEBHOM JAUCHHUIIIINHbBI «XUMMUS»

1.1. MecTto y4eOHOI TUCHUILUINHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO

Oo6mmeo0Opa3oBaTenbHas yaeOHast TUCITUTUINHA « XUMUS» SBISICTCS 0053aTeIbHON YaCThIO
00111€00pa30BaTEILHOTO IUKJIa OCHOBHOH 00pa30BaTEeNbHOW IMPOrpaMMbl B COOTBETCTBUHU C
OI'OC mno mpodeccun 13.01.10 «DOnekTpoMOHTEp MO PEMOHTY U  OOCITYKHBaHUIO
3JIEKTPOOOOPYAOBAHUS (TIO OTPACIISIM)».

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. lesu (CHUIUIMHBI B COOTBETCTBHH € coaepxannem ®OII COO

Coneprxkanue nporpaMMbl «XHUMHUS» HAIPABICHO HA JOCTUKEHUE CIEAYIOIINX LEei:

- (GopMHpOBaHHUE CHCTEMbl XMMHUUYECKHX 3HAHUW KaK Ba)KHEHINEW COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTHUHBl MHUpa, B OCHOBE KOTOPOM JIekKaT KIOYEBbIE IOHATUSA,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U TTOHUMaHUE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHUpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB
U XMMHUYECKHX peaKInii, HeOOXOANUMBIX JIJIsi MPUOOpPETEHUsS YMEHUM OPUEHTUPOBATHCA B MHUPE
BEILECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U ITOBCEIHEBHOM
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB IEATENBHOCTH, CBSA3aHHBIX C HaOMIOJCHHEM U
OOBSICHEHMEM XUMHUYECKOTO PKCIIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO O0OpaIieHus ¢
BEILIECTBAMH.



1.2.2. IlnanupyemMblie pe3yJbTAaThl OCBOCHUS 001e00pa3oBaTeIbHON y4eOHOH TUCHHUIUVIMHBI B COOTBETCTBUM C TPeOOBAHMSIMH
®I'oC COO u o10oC C11O

Koa n HauMeHoBaHue

IlnanupyeMble pe3yJbTaThl 0CBOCHHS MCIMILIHHBI

¢opmupyembix JINYHOCTHBIE Pe3yabTAThI MeranpeamMeTHble pe3yJbTaThl IIpeaMeTHbIe pe3yabTaThl
KOMIIeTeH U
OK 01. Bwibupats cnoco6sr | JIP 01. I'paxxnanckoe Bocrimtanue: | MP  01.  Osnanenme  yHuBepcambHbiMU | ITP 01. ChopMHPOBAHHOCTH MPEICTABICHUA: O
peleHus 3a71a4 | C)OPMUPOBAHHOCTh TPAXKAAHCKOM IO3MIMHU | y4eOHBIMM  IO3HABATEIBHBIMH  JEUCTBHSAMH: | XUMHYECKOW COCTaBIISIONICH
npodeccruoHaIbHON oOyyatorerocs Kak AKTUBHOT'O U | CaMOCTOSITEIBHO (dopMyIMpoBaTh U | €CTeCTBEHHOHAy4YHOH KapTUHBI MHUpA, POJHU
JeSITeIbHOCTH OTBETCTBEHHOTO YJIeHa POCCHICKOTO | aKkTyaJlu3UpOBaTh MpOOJIEeMy, pacCCMaTpUBATh €€ | XMMUU B TO3HAHWUU SIBICHUH INPHUPOABI, B
MPUMEHHUTENBHO K | obuectBa; BCECTOPOHHE; (OpPMUPOBaHUM MBIIUICHHS U
pa3sNUYHBIM KOHTEKCTaM; JIP  02. IlatpmoTHdeckoe BOCIWTAHHUE: | - YCTAaHABIMBATH CYHNICCTBEHHBIN NMpPU3HAK WM | KYJbTYPHl JIMYHOCTH, €€ (YHKIHOHAILHOMH
OK 02. UVcnoms3oBath | chopMHpOBaTh LEHHOCTHOE OTHOUIEHHE K | OCHOBAHMS JUIA CPaBHEHUS, KIacCH()UKAIWK M | TPAMOTHOCTH, HEOOXOMUMOHW JUIl pEUICHUS
COBpPEMEHHBIE CpeICTBa | TOCYAApCTBEHHBIM CHUMBOJIaM, | 000O0ImeHus MPAaKTUYECKHX 33134 U
TIOUCKA, aHanm3a U | UICTOPUYECKOMY M MPHUPOJHOMY HACIEIHUIO, | - CIOCOOHOCTB u TOTOBHOCTh K | 3KOJIOTHYECKH 0OOCHOBAHHOTO
UHTEPIPETALUU MaMATHHKaM, TpajAuLOUsAM HapoaoB Poccuy, | caMOCTOATENPHOMY MOMCKY METOAOB PELICHUS | OTHOIIEHUS K CBOEMY 3J0POBBIO U
uHpopManuH " | pocTmxkeHusAM Poccunm B Hayke, HCKYCCTBE, | MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO Pa3IHYHBIX | MPHUPOIHOM Cpene;
UH(OpPMaLMOHHbIE CIIOPTE, TEXHOJIOTUAX U TPYAE; METOJOB MO3HAHUS, IIP 02. BrnageHue CcHUCTEMON XHUMHYECKHX
TEXHOJIOTHH st | JIP 03. /lyxoBHO-HpaBCTBEHHOE BOCIUTaHHE: | - ()OPMUPOBAHHE HAYYHOTO THUIMA MBIIUICHHS, | 3HAHWH, KOoTOpast BKJIIOYaeT:
BBINTOJIHEHHSA OCO3HaHME JMYHOTO BKJIaJa B IOCTPOEHHE | BIaJCHHE Hay4YyHOU TEPMUHOJIOTHEH, | OCHOBOINOJIATAIONINE MOHATHS  (XMMHUYECKHH
npodeccroHabHBIX 3a/1a4; YCTOMYUBOTO OyAyIIEro KJIFOUEBBIMH HOHATHSIMH U METOJIaMH; JJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa,
OK 04. O¢dexrusHo | JIP 04. ®duznyeckoe BOCIIUTAHME: | - BIIAZICTh HaBbIKaMU yuebHO - | S, p-, d PneKTpoHHBIE OPOUTAIM aTOMOB, HOH,
B3aMMO/JICHCTBOBATH U | cOPMUPOBAHHOCTH 37I0POBOTO 1 OE30IIACHOTO | HCCIIEI0BATEIbCKOM " MPOEKTHOH | MoJieKya, BaJICHTHOCTb,
paboTaTh B KOJJIEKTHBE M | 00pa3a )KW3HH, OTBETCTBEHHOTO OTHOLICHUS K | JESTeILHOCTH, HaBBIKAMU paspeleHns | 3IEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIIEHUS,
KOMaHJI€; CBOEMY 3/10POBBIO npo0iem; XMMHYecKas CBs3b, MOJIb, MOJIIpHAs Macca,
OK 07. CogeiicrBoBats | JIP 05. TpynoBoe BocnuTaHue: -aHAJIM3UPOBATH MOJyYCHHBIE B XO/€ PEIICHUS | MOJAPHBI  00BeM,  YIICpONHBIH  CKEIeT,
COXPaHEHMIO OKpYXalollled | -  WHTepeC K  pasiuuHbIM  cepaM | 331a4d pe3ysbTaThl, KpUTHUECKH OIEHUBATh MX | (YHKIMOHAIIBHAS IpYIa, pajuKall, U30MepHs,
cpenpl, poeCCHOHANBHON  JIEITeNIbHOCTH, yMEHHE | JOCTOBEPHOCTBH, MPOTHO3UPOBATH W3MEHEHHE B | M30MEPHI,
pecypcocOepexeHHIo, COBEpIIATh OCO3HAHHBIA BHIOOp Oyxmymiel | HOBBIX YCIIOBHUSX; TOMOJIOTHUYECKHUH psill, TOMOJIOTH,
OpUMEHATh  3HaHMA 00 | mpodeccun u peann3zoBeiBaTh coOctBeHHBle | MP 02,  OBmageHne  yHHWBEPCAIBHBIMH | YTJIEBOJOPOJIBI, KHCIOPOJI- U
W3MEHEHUHT KIIUMATa, | KA3HEHHBIC TUIAHBI; KOMMYHHUKAaTHBHBIMH JCHCTBUSIMHU: a30TCO/IepIKAIINE COSTUHEHHUS,
IIPUHLIMIIBL OepeXIMBOTO | - TOTOBHOCTB M CITOCOOHOCTH K 00Pa30BaHMIO M | - BIAAETH PA3IMYHBIMHU CIIOCOOAMHU OOIIEHHS M | OMOJOTHYECKH aKTUBHBIE BEUIecTBa (YTIEBOJBI,
MPOM3BOJCTBA, 3()(HEKTUBHO | CAaMOOOpPAa30BaHWIO HA MPOTSDKEHWHM BCEH | B3aMMOACHUCTBUS JKUPBI, Oenkn), MOHOMED, MOJIUMED,
JIeHCTBOBATH B | JKM3HH; - TIOHUMAaTh W WCIOJB30BaTh IPEUMYIIECTBA | CTPYKTYPHOE 3BEHO,
ype3BbIYANHBIX CUTYALUIX JIP 06. Oxonoruyeckoe BOCIUTaHHE: KOMaH/IHOW ¥ UHJMBHIYaJIbHOM padoOTHI BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS,
K 2.1 BeimonHATh | cOPMUPOBAHHOCTH skostornueckoit | MP  03.  OsnaneHue  yHUBEpPCAJIBHBIMU | KPUCTAJUIMYECKas PEIIETKA, THIIbI XUMHUECKUX
IUIAHOBBIE ~ OCMOTPbl M | KyJIbTYpBI, IOHMMAaHUE BIUSHUS COLUAIBHO- | PEryJsATUBHBIMH JEHCTBUSMU: peakuuii  (OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE,
UCTIBITAHUS YCTPOUCTB | SKOHOMUYECKUX MPOLECCOB HA COCTOSHUE | - CaMOCTOSATENILHO OCYILECTBIIAITh | JK30- U
9HEProcHa0KCHHMs W | IpUPOJIHON M COIMAJILHOM Cpefibl, OCO3HAaHHE | MO3HABATEIbHYIO  JIESTEIBHOCTh,  BBIBIATH | DHIOTEPMHYECKHE, PEaKLMM MOHHOTO OOMEHa),
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3eKTpoOoOOpyIOBaHUS, B
TOM YHCIE JJIEKTPUYECKUX
MalliH ¥ allaparos,
3J1eKTPo00OpyIOBaHHUS
TpaHC(HOPMATOPHBIX
MOACTAHIIMH M  II€XOBOIO
3NEKTPOOOOPYIOBAHUS.
IIK 3.1 BeIABIATh NPUUKHBI
HEHCIIPABHOCTEH C IIEJIBI0
obecreyeHus

6ecriepeboitHON paboTsl
YCTpOMCTB
3NEKTPOCHA0KEHHS u
3NEKTPOOOOPYAOBAHUS

r7100aIEHOTO
mpobiem;

- IUTAaHUPOBAHUE U OCYILLIECTBJIECHUE IEUCTBUH B
OKpY’KaloUlell cpelie Ha OCHOBE 3HAHUS LieNel
YCTOWYHMBOTO Pa3BUTHS UEIIOBEUECTBA;

- aKTUBHOE HENpUsITHE JICHCTBHIA,
MIPUHOCAILINX BPeJ OKpYy>KarolleH cpene;

JIP 07. IleHHOCTHM Hay4YHOTrO IO3HAHUS:
OCO3HaHME LIEHHOCTH HaY4HOH AeATeNbHOCTH,
TOTOBHOCTh  OCYIIECTBIIATL IPOCKTHYIO U
HCCIIEA0BATEIIBCKYIO JIeSITeTbHOCTD
WHIVBHUIYaJILHO U B TPYTIIE.

XapakTepa  9KOJIOTHYECKHX

mpobiemMbl, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHBIE 3a/aull B  00pa30BaTEIHHOMN
JeATEIFHOCTH U KU3HCHHBIX CUTYaINsX;

- IpPUHUMAaTh MOTHBHI M apIyMEHTHl IPYIUX
JIOAeH NP aHaIn3€e Pe3yJIbTaTOB IeATeIbHOCTH

pacTBOp,  BIEKTPOJUTHI,  HEIIEKTPOJIHTH,
IEKTPOTUTHUIECKAS

JIICCOLUALUS, OKHCIIUTEb,

BOCCTaHOBHTEIIb, CKOPOCTH XMMHUYECKOH

pEaKIuy, XUMUIECKOE PaBHOBECHUE),

TEOPUH M 3aKOHBI (TEOpHS XHMHUYECKOTO
CTPOEHUSI OPraHUYECKUX BEILECTB

A M.Bytneposa, Teopus

3JEKTPOIIUTUYECKOM JIUCCOLIMALINH,
nepuoauueckuii 3akox JI.11.MeHnneneesa,

3aKOH COXPaHEHHUS MaccChl),

3aKOHOMEPHOCTH, CUMBOJIHYECKHUI A3bIK XUMHH,
(aKTONMOTHYECKNE CBEICHHS O CBOWCTBAX,
COCTaBe, HOJIYy4YEHUN u 6e3omacHOM
HCTIONB30BaHUH BaXXHEHIINX

HEOPTraHMYECKUX U OPraHHYECKHUX

BEIIECTB B OBITY M MPAKTHYECCKOH
JIeSATENIbHOCTY YEJI0BEKa,

IIP 03. ChopMHUPOBAHHOCTh YMEHHUIl BBISBIIATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBSI3b
U3YyYEHHBIX TOHATHH, IPUMEHAThH
COOTBETCTBYIOIINE MOHATHS IPU

OIIMCAHUU CTPOEHUS U CBOICTB
HEOPTraHMUYECKUX U OPraHUYECKHUX

BEIIECTB M WX MPEBPAIlCHUH; BBISBIATH
B3aUMOCBSI3b XMMHUECKHX 3HAHHUH C

MNOHATHSAMH W TPEACTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

1P 04. CchopMHPOBaHHOCTH yMEHUN
HCTIONB30BaTh ~ HAUMEHOBAHHUS  XHUMHYECKHX
COEJIMHEHUH MEXIyHAPOJIHOTO cor03a
TEOPETUUYECKOH

1 TIPUKJIaJTHON XUMHH U TPUBHAIHHEIC
Ha3BaHUS BAXHEHIINX BEIIECTB  (3THIIEH,

alleTWIeH, MINLIepHuH, (eHols, (opMabIeru,
YKCYCHasi KHCJIOTa, TJIMIWH, YrapHBIH ras,
YIJIEKUCIIBIA Ta3, aMMHakK, ralieHas HW3BECTb,
HeraiieHasi U3BecTb, IINThEBas CO/la U APYTHUX),
COCTaBIATh  (pOpMynbl  HEOpraHWYECKUX H




OpraHUYeCcKuX BELIeCTB, yPaBHEHHS
XUMHUUYECKHX PEaKLUil, OOBICHITh UX CMBICI,
MOATBEPKIATh  XapaKTEPHBIE  XUMHYECKHUE
CBOICTBa BEIIIECTB COOTBETCTBYOLIUMHU
9KCTIEPUMEHTAMU H

3aMKUCAMH YPaBHEHUH XUMUYECKUX

peaxkuuii;

P 0s. CdopMupOBaHHOCTH YMEHHUH
yCTAaHABJIMBATh MPHUHAIC)KHOCTh H3YUCHHBIX
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB K
OIpe/IeTICHHBIM

KJIaccaM U rpyIinaM COeIUHEHHH,
XapaKTepU30BaTh HX COCTAB W BaXHEUIIHE
CBOHCTBA; OMNpENENATh BHJAbI XUMHYECCKUX
cBsi3eit (KOBaJleHTHASI, HOHHAS,

MeTaTHIecKasi, BOJIOPO/IHAS), THUIIBI
KPHUCTAJUTUYECKHUX pemieTox BEIIIECTB;
KJIacCU(UIIPOBATH XUMUUCCKUE PCAKIIHN;

P 06. BiageHne OCHOBHBIMH METOJAMH
HAYYHOTO ITO3HAHUS BEHIECTB U XHUMHYCCKHX
SIBJICHHI (HabmroeHue, HU3MepeHue,
9KCIEPUMEHT, MOJICTHUPOBAHUE);

IIP 07. ChopMHUPOBAHHOCTh YMEHU# POBOIUTH
pacyeTtsl 1O XHMHYECKHMM (dopMmyaaM U
YpaBHEHHSIM XUMHYIECKUX

peakiuii ¢  HUCMIOJb30BaHHEM  (DU3UUECKHUX
BEJINYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MACCHI,

oObemMa  (HOpMaJbHBIE  YCJIOBHs)  Ia30B,
KOJIMYeCTBa BEIIIECTBA; HCIIOJIb30BAaTh
CHUCTEMHBIC XUMHUYECKUE 3HAHUS JIJISI

MPUHATHS PEIICHUN B KOHKPETHBIX

KW3HEHHBIX  CHTyalHsAX,  CBS3aHHBIX  C
BEIIIECTBAMH U UX IPUMECHEHHEM;
1P 08. CchopMHPOBaHHOCTH yMEHUN

IUIAHUPOBATH U BBIMIOIHATH XUMHUUECKHN
9KCTIEPUMEHT (IpEeBpaICHUS

OpraHMYecKHX BEIIECTB IPH HarpeBaHMH,
MOJyYeHUE ITUJIEHA M M3Y4YEHUE €ro CBOICTB,




Ka4eCTBEHHbIC PEaKINX Ha

NBACTHIBI, Kpaxmal, YKCYCHYIO KHCIIOTY;
JIeHaTyparys OSJIKOB IPH HAarPEBaHNH, [IBETHBIC
peaknuy OenKoB; MPOBOANTH PEAKIMH HOHHOTO
oOMeHa, OTIpeneNnsaTh

cpemy BOIHBIX pacTBOPOB, KadeCTBEHHBIC
peakuuu Ha cynbgar-, KapOoHaT- U
XJIOpU-aHUOHBI, HA KaTHOH aMMOHHS; peliaTh
9KCIEpUMEHTANIbHBIE 3a7auU 110

temaM "Meramnsl" 1 "Hemerannst") B
COOTBETCTBMM  C  TpaBWJIaMH  TEXHUKHU
6e301macHOCTH IPH OOPAICHNUH C BEIECTBAMHU U
71ab0paTOpPHBIM 000PYIOBaHUEM; TIPEICTABIIATH
PE3YNBTaThl XUMHIECKOTO 3KCIICPUMEHTA

B hopMe 3anucH ypaBHEHUH

COOTBETCTBYIOIINX PEAKIH U

(opMyITHPOBATH BEIBOJIBI HA OCHOBE ITHX
pe3yIbTATOB;

IIP.09 ChopMHPOBAHHOCTH YMCHHUS
AQHAJTM3UPOBATh XUMUYECKYIO

nHdopmanmio, MOMy4aeMyl U3  Pa3HBIX
HCTOYHUKOB (CPEACTB MaccoBON HMH(pOpMAIHH,
ceTs IHTEpHET U IpyrHe);

P.10 ChopMHpOBaHHOCTH YMEHHH COOIIOAATH
IpaBWjia  3KOJIOTHYECKH  IeJIECO00pa3HoTo
MIOBEICHHS B OBITY U TPYAOBOH IESATEIHHOCTH B
LEeIsX

COXpaHEHHS CBOETO 37I0POBbSI U

OKpY>Karollel NpUpOAHON Cpebl;

YYUTBIBaTh OTIACHOCTH BO3JCICTBHS Ha JKHUBBIC
OpTaHU3MBI OTIPEIEIEHHBIX

BEIIECTB, TIOHMMAas  CMBICT  IIOKa3aTelns
MpeAebHOM JOyCTUMOW KOHIICHTPAIINY;
MP.11 1151 00y9arommxcsi C OrpaHUICHHBIMH
BO3MOKHOCTSIMH 3JI0pOBbSL:
CchopMHPOBaHHOCTH ~ YMEHHSI  IIPUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYNHBIX MeETO/aX
NIO3HAHMS BEUIECTB ¥ XUMHUYECKHUX SIBJICHUH;




2. COJIEPXKAHUE YUEBHOM U CHUILIMHBI «XUMMSI»

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUIbI YU4eOHO# padoThl

Buj yueOHoi1 padoThI Obnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPpaMMbI Y4eOHOM U CIUTIIUHbI 60
BT. 4..
1. OcHoBHOe cojJiep:KaHue 54
BT. Y.
TEOPETUIECKOe 00ydeHNe 20
MPAKTUYECKHE 3aHATHS 34
2. TIpodeccoHaIBLHO-OPUEHTHPOBAHHOE COEPIKAHUE (COAePIKAHUE 6
NPHUKJIATHOT0 MOTYJISA)
BT. Y.
TEOPETUYECKOE 00yUeHUe 2
MPAKTUYECKHUE 3aHSITUS 4

ITpomesxyrounas arrecranus B popme qudQepeHIrnpoBaHHOTO 3a4eTa
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2.2 TemaTnyeckuii MJIAH M coJiep:KaHue YUeOHOM THCIMTIIHHBI

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasa O0BeM yacoB, B T.Y. ®opmupye
pa3esioB U TeM (ocHOBHOE M IPOeCcCHOHATBHO-OPHUEHTHPOBAHHOE), [Ipaktuu | [Ipodeccunon MBbIe
NPaKTHYECKUE 3aHATHUS ecKue QJIBHO- KOMIIETEeH
Bcero | 3aHATHA | OpHEHTHPOBA 101071
HHOE
coJiep>KaHue
1 2 3 4 5 6
Pasznea 1. O0masi 1 HeopraHmveckasi XuMus
Tema 1.1 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
OcHoBHBIE OcHOBHBIC MOHATHSA U 3aKOHbI XMMHUHU. KoJMUeCTBEHHbIE OTHOLIEHUS B OK 01
MOHSITHS U xuMul. OCHOBHBIE KOJMYECTBEHHBbIC 3aKOHbI B XHUMHH M pacueThl IO 9
3aKOHBI YPaBHCHUSM XUMHYCCKHX PEaKIIHA
PacyeTHble 3a1aun Ha HAXOKJICHHE MAacCOBOU JOJU XUMHUYECKUX PJIEMEHTOB
Tema 1.2 Conep:xanue yueOHOT0 MaTepHaJia 4 2 0
Hepunomnyecknii | [lepuoauyeckuii 3aKOH M NepPHOIMYECKAs CHCTEMAa XHUMHUYECKHUX OK 01
3aKO0H U cucrema | yjiemenToB JI.U.MenaeseeBa 2 OK 02
XUMHYECKHX CrtpoeHre aToMOB XMMHUYECKHX JIEMEHTOB
3JIEMEHTOB IIpakTHyeckoe 3anaTue Nel
H.A.MenneneeBa | CocraBiieHne JIEKTPOHHBIX ()OPMYJI ATOMOB XHMHUYECKHX IJI€eMEHTOB.
Oco0eHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB 2 2
6ospIINX NIepruo0B. Mi3MeHeHrne CBONCTB COeTMHEHNI XUMUYECKUX
AJIEMEHTOB B IIEPUOJIaX U TPYIITax
Tema 1.3 Copepxanue y4eOHOIro MaTepuaJa 2 0 0
Crpoenue OcHOBHBIE CBOMCTBA XMMUYECKO# cBsA3M. KoBasieHTHas CBA3b OK 01
BellecTBa Nonnas xumuueckas cBs3b. Metamnnueckas cBa3b. Kpucramimueckue 2 OK 02
PEIIEeTKH.
Tema 1.4. Bona. | Conep:xanue y4eO0HOro Mmarepuajia 8 4 0
PacTBOpbI. Boaa, pacTBopsbl. 2 OK 01
JuiekTpoJuTHYe | MaccoBas J0Js pACTBOPEHHOTO BEIIECTRA. OK 02
cKas IIpakTH4eckoe 3ansaTHe Ne2 2 5 OK 04
AnCCONUANUsA IIpurorosnenue pacTBopa 3a/laHHON KOHLIEHTpaluu OK 07
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KI/ICJ'IOTBI, OCHOBAHUSA U COJIHN — DJICKTPOJIUTHI. 3J1€KTp0JII/ITI/I'-IeCKaH
AUCCOMAIIUSA.

IIpakTnyeckoe 3ansitue Ne 3
CocraBieHnue peakuii HOHHOro 0OMeHa IMyTeM COCTaBJICHHUS UX TOJTHBIX U
COKpAIlIEHHBIX HOHHBIX YPABHEHUH.

Tema 1.5
Knaccupurxanus
HEOPraHU4ecKHuX
COCIUHEHMIT U uX

CBOlCTBA

Coaep:xanue yueOHOTro MaTepHaJia

10

XuMHYecKHEe CBOIICTBA OCHOBHBIX KJIACCOB HEOPTrAaHHYECKHX BellecTB
(OKCcHI0B, TUAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOIHBIX COSANHEHUH, BBICIINX
OKCHUIAOB U THAPOKCHUIOB

IpakTnyeckoe 3ansitue Ne 4

CocraBjieHue cxeM KjiIaccuPUKAUMU HEOPraHUYECKMX BellecTB.
[Ipocteie u crnoxkHble BemlecTBa. OCHOBHBIE KIIACChl CIIOXKHBIX BEIECTB
(OKCI/I]:[BI, THAPOKCUABI, KHCJIOTHI, COJ'II/I). Hassanus HCOPTaHNYCCKUX
BenecTB. OKCUAbI, XUMUYECKUE CBOMCTBA, OJIYYEHHE.

IIpakTyeckoe 3ansaTue Ne 5

Onpenenenue cBoiicTB MeTan10B. Metamiel. O6mue ¢puznyeckue u
XUMHYECKHe cBoMcTBa MeTaioB. CriocoObl nmostyuyeHus. 3HaueHue
MCTAJIJIOB U HEMCTAJIJIOB B ITPUPOAC U KUZHCACATCIIBHOCTH YCIIOBEKA U
opranu3zMoB. Koppo3ust MeTasuioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI
METaJIJIOB OT KOPPO3HHU.

IIpakTnyeckoe 3ansaTue Ne 6

Onpenenenue cBoiicTB HeMeTa/L10B. Hemeramnsl. O6mue gusndeckue u
XUMUYECKHE CBOMCTBA HEMETAIUIOB. THUNUYHBIE CBOMWCTBA HEMETaUIoB IV —
VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIUHEHUI HEMETaJUIoB.
KpyroBopoTbl GHOT€HHBIX 3JIEMEHTOB B IPHPOJIE

IIpakTHyeckoe 3ansitue Ne7
IIpoBenenne XMMHYECKUX peaKIUil, XapaKTEePHU3YIOILIUX CBOHCTBA
HEOPraHU4YeCKHUX BellecTB

OK 01
OK 02

Tema 1.6

Coaep:xaHue y4eOHOI0 MaTepuaJia

(o]

IIpakTnueckoe 3ansitue Ne 8

OK 01
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XuMuueckue
peakuuun

CocraBiieHue cxeM  KJIacCH(pUKAIMH  XMMHYECKHUX  PeaKIuii.
CocraBiieHU€ ypaBHEHUSI OKUCIIEHUS-BOCCTaHOBNIEHUA. CTETIeHb OKUCIICHHUS.
OKuCIUTENb U BOCCTAHOBUTEIID.

IIpakTnyeckoe 3ansaTue Ne 9

CocraBieHne yYpPaBHeHMit OKHCJIUTEIbHO-BOCCTAHOBHTEIbHBIX
peaKuuii, OIpEAEICHUE OKHUCIUTENS U BOCCTAHOBUTEINSA, OIPE/EICHUE
CTEINEHEl OKUCIIEHUS 3JIEMEHTOB.

IIpakTHyeckoe 3ansaTue Ne 10

OmnpenejieHHe CKOPOCTH XUMHYECKUX PeaKIUil, CMelleHU s
XHMHY€eCKOro paBHoBecusi. @akTophbl, BIUSIOLIUE HA CKOPOCTh
XUMH4YecKo peakiuu. O0paTuMOCTh peakiuii. XMMHYECKOe paBHOBECHE.

Pasnen 2. Oprannyeckasi XumMusi

Tema 2.1.
OcHoBHBbIE
NOHATHSA
OpraHuyvecKoi
XUMHH

Coaep:xanue yueOHOro MaTepHaJia

IIpenMer opraHu4eCcKO XUMUH.
OcCHOBHBIE MOJIOKEHHUS TEOPUU XUMHYECKOI0 CTPOCHUS.
I'omosioru. M3omepsl. Buasl nzomepun.

IIpakTnyeckoe 3ansitue Nell
CocTaBieHne CTPYKTYPHBIX (hOpMYII H30MEPOB

OK 01

Tema 2.2.
CsoiicTBa
OpPraHUYecKuX
BeIeCTB

Conep:xxanue yueOHOT0 MaTepHaJia

16

12

[IpenenbHbie yraeBogopoasl. AJikanbl. HenpenenbHble yrieBo10pOIb.
AJkenbl. Ou3nUecKre CBOMCTBA

XUMHUYECKHE CBOMCTBA U nojiyueHue. [Ipumenenne

AnkuHbl. JlueHOBbIE YIiIeBOAOPOAbI. beHn3our.

N3omepus. HomeHknarypa. XuMu4eckue CBOMCTBA.

IIpakTnyeckoe 3ansitue Ne 12
CpaBHEHHNE CBOMCTB MPENENbHbBIX U HENPECIbHBIX YIII€BOJI0POJIOB.

IIpakTHyeckoe 3ansaTue Ne 13
Onpenenenne NpUPOAHBIX HCTOUHUKOB YIJIEBOJOPOIOB

OK 01
OK 02
OK 04

IIpakTuyeckoe 3ansaTue Ne 14
Pemenwne 3ama4y Ha BEIBO (hOPMYIT YTIIEBOJTOPOIOB.

CnupTsl, KiIaccuukanms, HOMEHKIATYpa, pu3ndecKHe cCBOicTBA.
XHUMHUYECKUE CBOMCTBA CIUPTOB. [I[primMeHeHne

OK 01
OK 02
OK 04
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KapGoHoBbie KUCIOTHI. XMMUYECKHE CBOMCTBA.
CrnoxHuble 3(upsbl.

IIpakTnyeckoe 3ansitue Nels
OnpezneneHne CBOWCTB KAPOOHOBBIX KHCIIOT

IIpakTnyeckoe 3ansiTue Ne 16

Pemenne 3agay. CocraBjieHHe CTPYKTYPHBIX (DOPMYJI AMMHOB B
AMHHOKHCJIOT.

Awmunbl. Kiaccudukanus, HOMeHKIaTypa. AMUHOKHUCIOTHI. XUMUYECKHE
cpoiictBa benku. Ctpykrypa. CBoiicTBa

IIpakTHyeckoe 3ansaTHe Ne 17

Pemienue 3agannii Ha cocTaBJIeHHEe YPABHEHUH XUMHYECKUX PeaKIUM C
y4acTHeM OPraHM4YecKHX BellecTB Ha OCHOBAHUU UX COCTaBa U CTPOEHUS.
buooprannueckue coequnenus. [lpumenenue u 6uosiornyeckas posib
yriaeBo10B. OKUCIIEHNE YTIeBOI0B — UCTOYHUK SHEPTHH JKHUBBIX
opranu3MoB. O6acTu npUMeHeHUs aMUHOKUCIOT. [IpeBpaiienns 6enkon
UM B opranu3Me. buonornyeckue pynkuun 6enkos. buonorunueckue
(byHKLIMY XUpOB. Pojib opranndyeckoit XuMuM B pelieHny npodiem
MMUIIEBOH 0€30I1acHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEIbHO

CTH Y€JI0OBCKA

Tema 3.1 Xumus
B ObITY 1
NMPON3BOJACTBEHH
oM 1eATEeJIbHOCTH
YyeJI0BeKa

IIpodeccnonaibHO-OPHEHTHPOBAHHOE  COJEpP:KaHUE y4eOHoOro
MaTepuaJia

6

Hogeililnne J0CTH:KeHUS  XMMHYECKON HAYKH M XHUMHYECKOI
TexHoJoruu. Pojab XuMHUH B  o0eclmeyeHHMHM  IKOJOTHYECKOM,
JHepreTuyeckoi 0ezonacHocTu. [IpaBuia nmoucka U aHaJIM3a XUMHUYECKON
nH(pOpMaIMi W3 Pa3IMYHBIX HCTOYHUKOB (Hay4dHas W ydeOHO-HaydHas
JUTeparypa, CpeJcTBa MacCoBOM nH(popmaruu, cetb MTHTepHEeT)

IIpakTHyeckoe 3ansitue Ne 18
AHau3 cnocodoB 00CTyKUBAHUS PA3HBIX HCTOYHUKOB Hepruu (B
XUMHUYECKOH chepe)

OK 01
OK 02
OK 04
OK 07
IIK 2.1.
IIK 3.1.

JAudpepeHupoBaHHbIN 3a4eT

Bcero

60

38
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3. YCJOBUA PEAJIMSAIIAUA ITPOT'PAMMBbBI YUYEBHOM JUCHUITIUHBI
«XHUMHUSA»

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzarus yueOHOM MTUCIHMIUIMHBI TpeOyeT HATMUUS Y4eOHOTo KabuHeTa XUMUHU.

O6opynoBanne yaeOHOTo KaOWHETA: TT0CAJOYHBIC MECTA 110 KOJIMYECTBY 00yJaIOIINXCS;
pabouee MECTO TpernojaBaress, J0CKa.

TexHuyeckue cpeacTBa 0OYUCHHS: KOMITBIOTEP C JUIEH3UOHHBIM IIPOTPaMMHBIM
o0ecriedyeHneM, SKpaH, MyJIbTHMEIHAIIPOSKTOP.

3.2 UudopmanuonHoe obecriedyeHue 00yueHust

OcHoBHas iMTeparypa
1. Pymsutuc, I'. E. Xumus. ba3oBelii ypoBeHb: d5ieKTpoHHAs (hopMa yaeOHOTO TTOCOOUS ISt
CIIO /T. E. Pyn3utuc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcrt: anexkrpounsiii. - URL: https://book.ru/book/952389

JlonoIHUTeIbHbIEe HCTOYHUKH
1. Xumus. 10 xnacc. ba3osslil yposens : YueOnuk / B.B. Epemun, H.E. Ky3pmenxo, B.1.
Tepenun [u ap.]; moxa. pen. B.B. Jlyuun — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysnenosa, H.E.. Xumust. ba3zosrit ypoBens. 11 knace : Yue6nuk / H.E. Ky3nerosa, A.H.
JIéskun, M. A. lllatanoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsutuc, I'.E.. Xumus. 11 knacc. ba3oBsiii yposens : Yuebnuk / I'.E. Pynsutuc, ®@.I'.
®enpaman — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. IMa6puensu, O.C.. Xumus. 10 kinacc. ba3osiit yposens : Yueonuk / O.C. I'abpuernsi,
N.I". Octpoymos, C.A. CragkoB — Mocksa : [Ipocsemienue, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. ["abpuensn, O.C.. Xumus. 11 knacc. bazossiit ypoBens : YueOnuk / O.C. 'abpuernsH,
N.I". Octpoymos, C.A. CagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNuTepHeT-pecypcsl

1. Poccuiickoe oOpazoBanne — OenepanbHbiii mopran - http://www.edu.ru

2. Enunas  xommekums  1udpoBeIX  oOpasoBareidbHBIX — pecypcoB-  http://school-
collection.edu.ru YauBepcanbHast SHIMKIONEe U - http://www.Kkrugosvet.ru

3. DnekTpoHHas OubaroTeKa mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Moaroroska k EI'D mo xumuwm -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHHA YYEFHOM JUCIHUATLIAHBI «XUMMSI»

KOHTpOJIb H OICHKA

pe3yabTaTOB

OCBOCHUA

IpernoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.
OneHka JMYHOCMHBIX PE3yNbTAaTOB OOECIIEUMBACTCS B XOJE pealu3aluil BCEX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHusiX pe3yibTaToOB MPOBOAUTHCS B XOJ€ TEKYIIEH U
POMEKYTOUHOU arTectaru. OIEeHUBACTCs JOCTH)KEHUE KOMMYHHUKATUBHBIX U PETYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anv, CaMOCTOATCIIBHOCTHU OUCHHUBAHUA

CUTYyalldd W TPUHATHS PEIICHMUS,
JIeSATETLHOCTH).

IUCHUIIIINHEI

OCYHICCTBJIACTCA

CaMOCTOATCIIbHOCTHU I/IH(i)OpMaHI/IOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0beKT KOHTPOJIsA

@®opMBI U METO/IbI

CHUMBOJIUKOM;

C y4eToM KOHTPOJISl M OlleHKH

npo¢ecCHOHATBHO pe3yJbTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CdopmupoBannocts npeacrasinenuit | OK 01,02,04, 07 VYcrHbll 1
0 MecTe XUMHM B coBpemeHHoW Haywnou | I1K 2.1, TIK 3.1 IIMICBMEHHBIN OIPOC
KapTUHE MUpa; MOHUMAHUE POJIM XUMHUHU B HuddepenunpoBaHHo
dbopMHupOBaHUH Kpyrosopa u 1 3a4eT
(GyHKIIMOHAIBHOW TPaMOTHOCTH YeJIOBeKa
JUTSL pEeIIeHUs MPAKTHUECKUX 3a/1a4;
ITIP 02. Bnagenme ocHoBonoaararommmu | OK 01,02,04, 07 YCTHBEIN 1
XUMUYECKUMH  ToHATUSMH,  Teopusimu, | [IK 2.1, [TK 3.1 MMACbMEHHBIA OMPOC
3aKOHAaMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepenunpoBaHHo
II0JIb30BaHNE XUMHYECKOW TEPMUHOJIOTUEN U 1 3auer

TP 03. CdopMHUPOBAHHOCTH
BBISIBIIATH

XapakTepHbIE TPHU3HAKH W B3aUMOCBS3b
U3yYEHHBIX OHATHUH, IPUMEHSTh
COOTBETCTBYIOIME TIOHATHS TPU OIHMCAHUH
CTPOCHUSI U CBOMCTB HEOPraHMYECKUX H
OpPraHUYECKUX BEIICCTB U WX NPEBPAICHHIA;
BBISIBIIATH

B3aWMOCBSI3b ~ XMMHYECKHX  3HAHUH  C
HNOHATUSAMH U TPEACTABICHUSMH IPYTUX
€CTeCTBEHHOHAYYHBIX NPEJMETOB;

yYMEHUHN

0K 01,02,04, 07
K 2.1, IIK 3.1

[IpakTuueckue padboTh
JuddepenunpoBaHHo
1 3auer

I[P 04. CdopMHUPOBaHHOCTH
HCIOJIb30BaTh HAMMEHOBaHUS
XUMHYECKHX COETUHEHUM
MEXYHApOJHOIO COK3a TEOPETUYECKOH U
IIPUKIATHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHUs BaKHEHIINX BEIIECTB

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKHUX U
OpraHUYEeCKUX BEIIIECTB, COCTaBIISATh
YpaBHEHHUS

XUMHYECKHUX peaKHil, 00bICHATh UX CMBICI;
MOJATBEPKJIaTh XapaKTEPHbIE

XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U

yMEHUHI

0K 01,02,04, 07
K 2.1, IIK 3.1

TecToBbIe 3amaHus

JuddepenunpoBaHHo
1 3auer
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3alUCSIMU YPABHEHU XUMUYECKUX
peaKuuii;

I[P 05. CdopmupoBaHHOCTH
yCTaHaBIMBATh NMPUHA/JIC)KHOCTD
M3YYEHHBIX HEOPraHUYECKUX U
OPTraHWYECKUX BEUIECTB K OMNPEIEICHHBIM
KJlaccaM U Ipynram COeAMHEHUH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIIHE
CBOICTBa; ONPENENSITh BUIbI XUMUYECKIX
CBSI3€M, THUI KPUCTALIMYECKUX PEIIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMHUYECKHE
peaKiny;

YMEHHI

OK 01,02,04, 07
K 2.1, I1IK 3.1

TecToBnIe 3alaHus

JuddepeHumrpoBanHo
1 3auer

[IP 06. Bnagenue OCHOBHBIMHA METOIAMU

OK 01,02,04, 07

[IpakTuueckue padboThI

Hay4HOTro 1mo3HaHus BemectB u xumudeckux | 1K 2.1, [TK 3.1 JuddepeHnnpoBaHHO
SIBJICHHUH (HaOJI01eH1e, U 3aueT

U3MEpPEHHE, SKCTICPUMEHT,

MOJICIINPOBAHUE);

I1P.07 CdopMupoBaHHOCTH ymenuit | OK 01,02,04, 07 Pemenue

npoBOAUThL  pacuerbl 1no  xumudeckum | [1IK 2.1, T[IK 3.1 CUTYallMOHHBIX 33]1a4
dbopMmynaM H ypaBHEHUSIM XHUMHUYECKHX; JuddepeHnnpoBaHHO
HCIOJIL30BATh i 3auer

CHUCTCMHBIC XUMHUYCCKHUC 3HaHuA JJIA
IIPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX
JKHU3HCHHBIX CUTyaluix, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM

I1P.08 c(hOopMUPOBAHHOCTH ymenuit | OK 01,02,04, 07 [IpakTrueckue padoOThI
IIJIAHUPOBATH U BBIIIOIHATH XMMUYECKUN K 2.1, IIK 3.1 JuddepeHurpoBanHO
JKCIIEPUMEHT 1 3a4eT

I1P.09 c(hOpMHUPOBAHHOCTh ymenust | OK 01,02,04, 07 PaGora ¢ Tabnumamu u
aHAJIM3UPOBaTh XUMHUYECKyto nHpopmanuto, | I1K 2.1, TIK 3.1 WHTEpHET-
MIOJIy4aeMYIO U3 Pa3HbIX UCTOYHUKaMU
HMCTOYHHUKOB (CPEJICTB MaCCOBOM HuddepennrpoBanHo
uHopManuu, cetb IHTEpHET U apyrue); 1 3a4eT

TP 10. CdopmupoBannocts ymenuit | OK 01,02,04, 07 VYceTHBI 1

co0II01aTh IpaBuia skosornuecku | 11K 2.1, TIK 3.1 IIMCBMEHHBIN OIIPOC
11e1ec000pa3HOro TOBEIEHUs B OBITY U JuddepenunpoBaHHo
TPYAOBOM JESTEIbHOCTH B LENSIX 1 3a4eT

COXpaHEHHUS CBOETO 3J10pOBbSA u

OKPY’KaIOILe IPUPOJTHON CPENBL;

YUNTHIBaTh ONACHOCTh BO3ACHCTBHS Ha

YKUBBIE OpPTraHU3Mbl OIIPEIEIEHHBIX

BEIIECTB, IIOHMMas CMBICT IIOKa3aTens

IIpeJIeNbHON JONYCTUMOM KOHIIEHTPAILMH;

ITP.11. Jos o0ydJaronmxcs ¢ | OK 01,02,04, 07 VcrHbIN 1
OTpaHUYECHHBIMU K 2.1, I1IK 3.1 IIUCBMEHHBIN OIPOC
BO3MOKHOCTSIMU 3JI0POBBS: HuddepennrpoBanno
c(OPMHPOBAHHOCTh ~ YMEHHUSI  IPUMEHSTH 1 3a4er

3HaHUSA 00 OCHOBHBIX JOCTYIIHBIX ME€TOAax
IMO3HAaHUs BEIICCTB U XUMHUYCCKUX HBHGHHﬁ;




