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Pabouas mnporpamma y4eOHOM IUCHMIUIMHBI «XUMHS» pa3paboTaHa Ha OCHOBE
tpeboBanuit  ®I'OC  cpemnHero oOmero  o0pa3oBaHUsA, YTBEPKICHHOTO  IMPHUKA30M
Munnpocserienuss Poccum Ne 413 ot 17.05.2012 (akTyanbHas pemakims), (eaepanibHOM
o0pa3oBaTeNbHOIl MporpaMMbl CpeqHero obmiero obpa3zoBaHus, yTBepkIeHHoOU [Ipukazom
Munnpocsenienust 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
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, peain3yeMbIX Ha Oaze
OCHOBHOTO 00111er0 00pa3oBaHus»; NIUcbMa JlernapraMeHTa rocyJapCTBEHHOH IMOJIUTHKH B cdepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHs
Munnpocsemenus: Poccun «O HampaBienun pexomeHganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmanuu 1o peanu3alu CpegHEro ooOmero oOpa3oBaHHMs B Ipelelnax OCBOCHUS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MnpodecCHOHATBHOTO O00pa30BaHUs), METOJAUKHU
npenofaBaHus  00meoOpa3oBaTeNbHON  TUCHUIUIMHBL «XUMHS» U MpPUMEpHOH paboueit
nporpamMmbl  0011€00pa30BaTEIbHOM — JAUCHHUIUIMHBL  «XUMHUS» s TpodecCHOHaTbHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqanni CoBeTa Mo OlEHKE COJIep>KaHus 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 00pa3oBaTesbHOro cranaapta (nainee — GI'OC)
no crneuuaiabHocTu 15.02.17 «MoHTa), TEXHHUYECKOE OOCIYKHBaHHE, SKCILTyaTallus U PEMOHT

MIPOMBIIIIICHHOTO 000pyI0BaHus (TI0 OTPACIISIM)», YTBEPKICHHOTO MPUKa30M MUHIIPOCBEIICHHUS
Poccuu Ne 676 ot 12.09. 2023 1.

Opranuzanus-pa3padotunk:Cankt-IlerepOyprekoe roCyJapCTBEHHOE OrOJKETHOE
npodeccuoHaibHOEe 00Opa3oBaTenbHOe yupexiaenue «Kommemxk
ABTOMATHU3AIIMH MTPOU3BOJICTBAY.

[Tporpammy coctaBuia AcapseBa M.C., mnpenonaBatens CII6 T'BIIOY  «Komnemx
aBTOMaTHU3alMK IPOU3BOJCTBAY.

[Iporpamma paccMOoTpeHa © of0OpeHa Ha 3acedaHuu padoueil Trpymibl, TPOTOKOT N7
or 15.05.2024 r.



COOTEPXKXKAHME

1. ITACIIOPT PABOYEU ITPOI'PAMMBI YUEBHO! JIUCLIUTIJIMHBI «XUMUSI»
11.4

1.2. llenu u muaHupyemble pe3yJIbTaTbl OCBOCHUS JUCITUTUIMHBI

1.2.1. Lenu qucuMiuinHbl B COOTBETCTBUU ¢ coaepxkanueM ®OIT COO

4

1.2.2. [Inanupyemble pe3yJIbTaThl OCBOCHUS 00111€00pa30BaTeIbHON YI€OHON JUCITUTIIIMHBI B

cootBetcTBUU ¢ TpeboBanusimu ®I'OC COO u ®I'OC CI1O

2. COAEPXXAHME YUYEBHOH JUCLUTIINHBI «XUMMS»
2.1 O6beM yueOHOI AUCIUTUIMHBL U BUIBI y4eOHOH paboThl

2.2 TemaTudeckuil miaH U coAepKaHue yueOHOU JUCIUILTUHBI

3. YCJIOBUS PEAJIM3ALIAM ITPOT'PAMMBI YUEBHOM JUCILIUTIMHBI « XUMUS»
3.1 TpeboBaHUs K MUHUMAILHOMY MaTepHUAIbHO-TEXHUIECKOMY 00ECTICYCHHIO

3.2 UudopmarrionHoe obecrieyeHre 00y4eHus

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA VYEBHOU JANCHUIIIINHBI
«XHNMUST»

10

14
14

14

15



4
1. MACHOPT PABOYEM MPOT'PAMMbBI YYEBHOM JUCHUILIUHBI «XUMHUS»
1.1. MecTto y4eOHOI TUCHUILUINHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO

Oo6mmeo0Opa3oBaTenbHas yaeOHast TUCITUTUINHA « XUMUS» SBISICTCS 0053aTeIbHON YaCThIO
00111€00pa30BaTEILHOTO IMKJIa OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl B COOTBETCTBUHU C
®I'OC no cnemmanbaocT 15.02.17 «MoOHTaX, TEXHHYECKOE OOCTYKMBaHHUE, YKCILUTyaTalusl U
PEMOHT IIPOMBILIIEHHOT'O 000PYAOBaHUS (II0 OTPACIISAM)».

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. lesu (MCHUIVIMHBI B COOTBETCTBHH ¢ coaepxkannem ®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,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUU XUMUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHUpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB
U XMMHUYECKHX pPEaKIuil, HeOOXOAUMBIX JIJIsi IPUOOPETEHNsS YMEHHN OPUEHTUPOBATHCS B MHPE
BEILECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U ITOBCEIHEBHOM
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB IEATENBHOCTH, CBSA3aHHBIX C HaOMIOJCHHEM U
OOBSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJIFOCHUEM IMpaBUil 0€30MacHOr0 OOpalIeHHs ¢
BEILIECTBAMH.



1.2.2. IlnanupyemMblie pe3yJibTaAThl OCBOEHHS 001Ie00pa30oBaTeIbLHON Y4eOHO NMCHUILIMHBI B COOTBETCTBHH C TPeOOBAHMSIMHU
®I'oC COO u o10oC C11O

Koa n HauMeHoBaHue

IlnanupyeMble pe3yJibTaThl 0CBOCHHS JUCIHMILIHHBI

¢opmupyembix JInyHOCTHBIE pPe3yabTaThl MeTanpeaMeTHble pe3yJabTaThl IIpeamerHbie pe3yabTaThl
KOMIIeTeH U
OK 01. Bwibupars cnoco6sr | JIP 01. I'paxxnanckoe Bociutanue: | MP  01. Osnagenune yuuBepcanmbHbiMu | ITP 01. ChopMHPOBaHHOCTH MPEICTABICHUIN: O
peleHus 3a71a4 | CPOPMUPOBAHHOCTh TPAKAAHCKON MO3UIMU | YUCOHBIMH MIO3HABATEJIBHBIMU | XUMHUECKOH COCTABIIAIOIECH
npodeccroHabHOM oOyyatorerocs KaK aKTUBHOI'O u | JneificTBUsAMU: CaMOCTOSITENIHO | €CTeCTBEHHOHAYYHOH KapTHHBI MUPA, POJIM XUMUU B
JeSITeIbHOCTH OTBETCTBEHHOTO qlIeHa poccuiickoro | GopMylMpOBaTh U aKTyaJM3UpOBaTh | NMO3HAHMU SIBJICHUH MNPHUPOABI, B (OPMUPOBAHHU
MPUMEHHUTENBHO K | obuectBa; npobiiemy, paccMaTpuBaTh €€ | MBIIUICHUS U
pa3sNUYHBIM KOHTEKCTaM; JIP  02. [IlatpmoTuueckoe BOCIUTAHHE: | BCECTOPOHHE; KyJIbTYPBl ~ JIHYHOCTH, €€  ()yHKIHOHAIbHOU
OK 02. UVcnombs3oBaTh | chopMHpOBaTh ILIEHHOCTHOE OTHOWIEHWE K | - YCTAaHABIMBATh CYIICCTBCHHBIH NPH3HAK | TPAaMOTHOCTH,  HEOOXOMMMOW AN pEIIeHHS
COBpPEMEHHBIE CpeICTBa | TOCYNAPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY | WM OCHOBaHMA  JUId1  CpaBHEHHUS, | NMPAKTHYECKHX 33434 U
TIOWCKA, aHam3a U | 1 TpPUPOTHOMY HACIEIWI0, MaMATHHKaM, | KlaccH(UKanuu 1 0000IIeHNs 9KOJIOTNYECKH 000CHOBaHHOTO
UHTEPIPETALUU TpaguLsiM HaponoB Poccun, MOCTIKGHMSIM | -  CHOCOOHOCTP M TOTOBHOCTh K | OTHOIIEHHS K CBOEMY 37I0POBBIO U
uHpopManuH u | Poccum B Hayke, HCKycCTBE, CHOpTE, | CAMOCTOSTENIbHOMY  TOMCKY  METOJOB | NMPUPOJHOH Cpele;
UH(OpPMaLMOHHbIE TEXHOJOTUAX U TPYLE; peleHus NPaKTUYECKUX 3amad, | IIP 02. BrnageHune cucteMoi XMMHYECKHX 3HaHUIA,
TEXHOJIOTHH g | JIP 03. JlyxoBHO-HPaBCTBEHHOE BOCHMTAHHE: | MPUMEHEHHUIO Pa3IMYHBIX METOJIOB | KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOLINE IOHATHA
BBINTOJIHEHHSA OCO3HaHME JIMYHOTO BKJaJa B IIOCTPOCHHE | MO3HAHUS; (XUMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J09Ka
npodeccroHabHBIX 3a/1a4; YCTOMYUBOTO OyAyIIEro - ¢dopMupOBaHHE  HAay4yHOrO  THIIA | aTOMa, S-, P-, d AIEKTPOHHBIE OPOUTAIHN AaTOMOB, HOH,
OK 04. O¢dexrusHo | JIP 04. ®duznyeckoe BOCIIMTAHUE: | MBIIJICHUS, BIIAJICHUE Hay4HOM | MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTD,
B3aMMO/JICHCTBOBATH U | chopMHPOBAHHOCTH 3/I0POBOTO U OE30MAaCHOTO | TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHATHSMM | CTETIEHb OKHCIICHHUS, XHUMHUYECKass CBs3b, MOJIb,
paboTaTh B KOJJIEKTHBE M | 00pa3a *KMW3HH, OTBETCTBEHHOTO OTHOLICHUS K | M METOJaMHu; MOJISIpHAsT Macca, MOJIIPHBIN 00beM, YIiepOoIHbIH
KOMaHJI€; CBOEMY 3/10POBBIO - BJajeTh  HaBBIKAMH  y4eOHO - | ckeseT, (YHKIMOHANbHAas  TpyINma,  paguKal,
OK 07. CopgeiictBoBath | JIP 05. TpynoBoe BocnuTaHue: HCCIIEeI0BATENIbCKON u MPOEKTHOM | M30MEPHUS, U30MEDPBI,
COXpPaHEHMIO OKpYXAalolled | -  WHTepec K  pa3In4HeiM  cdepaM | JedTelIbHOCTH, HaBBIKAMH  pa3pelleHHs] | TOMOJIOTHYECKHH s, TOMOJIOTH,
cpenpl, poQeCCHOHANBHON  JIeSITeIbHOCTH, YMEHHE | TpobieM; YTJIE€BOAOPOABI, KHCIOPOI- U
pecypcocOepexeHHIo, COBEpIIATh OCO3HAHHBII BHIOOpP Oyaymied | -aHaNM3UpPOBAaTH IIOJIYYEHHbIE B XOJE | a30TCOJEpIKaIlIne COCAMHEHHS,
NpUMEHATh  3HaHWA 00 | mpodeccur W pean30BBIBATE COOCTBEHHBIC | PEIICHHUS 33[add Pe3ybTaThl, KPUTHUYECKH | OMONOTHYECKH aKTHUBHBIE BemlecTBa (YIJICBOJBI,
W3MEHEHUHT KIIUMATa, | KA3HEHHBIC TUIAHBI; OIICHUBATh ux JOCTOBEPHOCTD, | JKUPBI, OCJNKH), MOHOMEp, MOJHUMEp, CTPYKTYpHOE
OPUHIUNEL  OepeXIMBOTO | - TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BAHUIO M | TIPOTHO3WPOBAaTh WM3MEHEHHE B HOBBIX | 3BEHO,
MPOM3BOJCTBA, 3()(HEKTUBHO | CaMOOOpPa3OBaHWI0O Ha MPOTSDKEHHM BCEH | YCIOBHUSAX; BBICOKOMOJICKYJISIPHEIC COCTMHEHUS,
JIeHCTBOBATH B | JKW3HH; MP 02. OsnageHne YHUBEPCAIbHBIMU | KPUCTAJUIMYECKAss pEIIeTKa, THIBI XHMHYECKUX
Ype3BbIYANHBIX CUTYALHSIX JIP 06. Oxonoruyeckoe BOCIUTaHHE: KOMMYHUKATHUBHBIMH JEHCTBUSIMHU: peakuuii (OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30-
K 2.3. OpraanzoBath | cOPMHUPOBAHHOCTH 9KOJIOTMYECKOH | -  BIafeTh Ppa3IMYHBIMH  CIIOCOOAMH | H
paboTry  mepcoHana  TO | KyJbTYpbl, HOHHNMAaHHE BIMSHHS COLMAILHO- | OOLICHUS W B3aMMOJCHUCTBHS SHJIOTEPMHUYECKHE, PpEaKIWH HOHHOTO OOMEeHa),
TEXHUYECKOMY SKOHOMHMUYECKUX MPOLECCOB HAa COCTOSHHUE | - MOHUMATh u UCTONB30BaTh | pacTBOp, SJIEKTPOJIHTHL, HERJIEKTPOJIUTBI,
00CITyKMBaHHIO IPUPOJHOI M COLMAIBHON Cpefibl, OCO3HAHUE | NMPEUMYIIECTBA KOMaHJJHOU U | 2IEeKTPOIUTHYECKas
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MPOMBIILICHHOTO
(TEXHOJIOTHIECKOTO)
00opynoBaHus.

r7106aIbHOTO
mpobiem;

- IUTAaHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B
OKpY’KaloUlell cpelle Ha OCHOBE 3HAHUSA LieJIel
YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA;

- aKTHUBHOE HENpUsATHE NCHCTBHIA,
MIPUHOCAILINX BPeJ OKpYy>KarolleH cpene;

JIP 07. lleHHOCTM HAy4YHOTO IO3HAHUS:
OCO3HAHME LIEHHOCTH Hay4YHOH JEATeNbHOCTH,
TOTOBHOCTh  OCYIIECTBJIATL IIPOEKTHYIO H
HCCIIEJ0BATEIbCKYTO JIeSITeTIBHOCTD
WHAWBUIYAJIBHO U B TPYyIIIE.

XapakTepa  9KOJOTHYECKUX

WHIUBHUIYaJIbHOH paboTHI

MP 03. OsmageHue yYHUBEpPCATbHBIMHU
PETYIATHBHBIMU JEHCTBUAMU:

- CaMOCTOSATEIHHO OCYIECTBIISATH
MIO3HABATENbHYIO JIEATEIBHOCTD, BBIABIATH
mpoONeMBbl, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 337a4l B 00pa3oBaTeNbHOMN
JeATENIbHOCTH U )KU3HEHHBIX CUTYaIHAX;

- IPUHUMATh MOTHUBBI U aPI'YMEHTBI IPYTHX
aoged  Ipu aHaluM3e  pe3yibTaToB
JeATEIbHOCTH

JUCCOLMANUs, OKUCITUTED,

BOCCTAHOBHTENB, CKOPOCTh XHMHUYECKOH pEaKIWH,
XIMHYECKOe paBHOBECHE),

TCOPHUH W 3aKOHBI (TEOPUS] XUMHYECKOTO CTPOCHHMS
OpPraHUYECKUX BEIIECTB

A.M.byTtneposa, Teopust

3NEKTPOIUTHYECKON TUCCOIMALUY, MEePUOINIECKUI
3akoH J[.M1.MeHneneena,

3aKOH COXPaHEHUS MaCChl),

3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMUH,
(axToNIOrMYECKHE CBEACHHUS O CBOWCTBAX, COCTaBe,
MOTy4YeHNH ¥ O€301MacHOM  HCIIOJIb30BAHHUH
Ba)KHEHIIINX

HEOPraHUYECKUX U OPraHUYECKUX

BEIIECTB B OBITY M MPAaKTHIECCKOH

JESTEIbHOCTH YEI0BEKA;

OP 03. ChopMHpOBaHHOCTH YMEHHA BBISBIATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBA3b

W3yYCHHBIX TOHATHH, IPUMEHATh

COOTBETCTBYIOIINE MOHATHS MPH

OTIMCaHWU CTPOEHUS U CBOUCTB

HEOPraHWMYECKUX M OPTraHUIECKUX

BEIIIECTB M UX MPEBPAIICHUH; BBIABIIATH B3aUMOCBSI3b
XUMHYECKHX 3HAHUH C

TOHATUSAMHI u HpeJCTaBICHUIMU
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

P 04. ChopMupOBaHHOCT YMECHHI HCIIOIB30BATH
HAaNMEHOBaHHUS XUMHYECKHX COEJIMHEHUN
MEXIyHapOJAHOTO CO3a TEOPETHUECKON

Y TIPUKJIAJTHON XUMHH U TPUBHAJIHHbIC

Ha3BaHM Ba)KHEHININX BEIIECTB (3THJICH, alleTHIIEH,
rmnepud,  ¢eHon,  GopMmanmbAeTHA, — yKCycHas
KHUCJIOTA, TVIMLIMH, YrapHbIM ra3, YrJeKUCIbIA ras,
aMMHaK, TalleHas W3BECTh, HETaIlleHas W3BECTH,
MTUTHEBAsI COJIA U PYTHX),

COCTaBJIAITh (bopmyITsl HEOPraHMYECKUX u
OpPraHUYECKUX BEIIECTB, ypaBHEHUS

XMMHUUYECKHX peaklHud, OOBACHATh WX CMBICI;
MOJTBEPXKAATh XapaKTEepHble XUMUYECKUE CBOICTBa

JpYruX




BEIIIECTB COOTBETCTBYIOIINMH YKCTIEPUMEHTAMH U
3aIUCAMH YPaBHEHUH XUMUIECKUX

peakuuii;

P 05. ChopMHpOBaHHOCTH YMEHUH YCTAHABIMBATH
MIPUHAUIC)KHOCTh HM3YYEHHBIX HEOPTraHWYeCKHX U
OPTaHWYIECKUX BEUIECTB K ONPEACICHHBIM

KJlaccaM ¥ IpyIinaM CoeIMHEHHH,

XapaKTepu30BaTh X COCTAB M BaKHEWIINE CBOWCTBA;

oIpenenaThb BUJIBI XUMUYECKHUX cBsA3er
(KoBasieHTHAas!, HOHHAS,

MeTaJlJIn4ecKas, BOJIOPOJIHAS), THIIBL
KPHCTAJUTHIECKUX pemeTox BEILIECTB;

KIIaCCH(UIIIPOBATE XUMUICCKUE PEAKITHH;

P 06. Bnanenue 0OCHOBHBIMH METOAAMH HAy4YHOT'O
MMO3HAHMSA BEHIECTB W XUMHYCCKUX  SBICHHN
(mabmronenue, HU3MEpeHue, SKCICPUMEHT,
MOJICITHPOBAHME);

P 07. ChopMHUPOBAaHHOCTH YMEHHH MPOBOAUTH
pacueThl 0 XUMHUYECKUM (OpPMyJiaM U YpaBHEHHSIM
XUMHYECKHX

pPeakIuii ¢ UCMOJb30BaHHEM (HU3UUCCKUX BEIHYUH,
XapaKTePU3YIOIIUX BEIIECTBA C

KOJINYECTBECHHOM CTOPOHBI: MacChI,

o0beMa (HOpPMAaJNbHBIC YCIIOBHS) ra30B, KOJIHYECTBA
BEIIECCTBA; WCIIOJIB30BaTh CHCTEMHBIC XHMUYECKHE
3HAHUS IS

TIPUHATHUS PEIICHUH B KOHKPETHBIX

JKU3HCHHBIX CHUTYAIlUsX, CBSI3aHHBIX C BEIICCTBAMH U
WX [IPUMCHCHHEM;

P 08. ChopMupOBaHHOCTH YMEHH INIAHUPOBAThH U
BBIMOJTHATH XUMHYCCKHIA

SKCIEPUMEHT (TIPeBpaIIeHUs

OpPraHUYECKUX BEIIECTB MPY HArPEBaHUH, MOIYICHUE
STHJICHA M HM3y4YCHHE €ro CBOMCTB, KauyeCTBEHHBIC
peakuuu Ha

ANBJCTUABI,  Kpaxmall,  YKCYCHYIO  KHUCIIOTY;
JeHaTypanus OCIIKOB TPHW HATPCBAaHWU, IIBETHBIC
peakiuu OCNIKOB; MTPOBOJUTH PEAKIMA HOHHOTO
o0OMeHa, OIpesIeNsiTh




CpeIy BOAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIINN Ha
cynbdat-, kapOooHaT- U

XJIOpU/I-aHUOHBI, HAa KaTHOH aMMOHHWS; pEIIaTh
SKCIIEPUMEHTAIBHBIC 3a7a9H 110

teMaM "Mertamtsl" 1 "Hemeramis") B

COOTBETCTBHH C IIPaBHJIAMH TEXHHUKH 0€30IIacHOCTH
Ipy O0palIeHUHM C BEIIECTBaMH M Ja0OPaTOPHBIM
00opyoBaHKHEM; MIPEACTaBISTh pe3yNbTaThl
XMMHUUYECKOTO HKCIIEPUMEHTA

B (hopMe 3amucH ypaBHCHUN

COOTBETCTBYIOIIUX PEAKLIUN U

(hopMyIHPOBATEH BEIBOABI HA OCHOBE ITHUX
pe3yIbTaTOB,

IIP.09 ChopMupoBaHHOCTE YMEHHS

AHATTM3UPOBATH XUMHUICCKYIO

HHPOPMALINIO, TTOTYYAEeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(cpencTB MaccoBoil nHpOpManuu, ceth MHTEpHET U
ApyrHe);

IP.10 CdopmMupOBaHHOCTH yMEHHH COOJIOIATH
MPaBUJIa KOJIOTHYECKHU 11€JIeCO000Pa3HOro TIOBEACHUS
B OBITY ¥ TPYJIOBOH JESATEIBHOCTH B 1IEJIAX
COXPaHEHHS CBOETO 37I0POBBS

OKpY>Karouieil NpupoaHON Cpeibl;

VYUTHIBATh OMACHOCTH BO3JCHCTBUS HAa JKUBBIC
OpTaHU3MBI OTIPE/ICIICHHBIX

BEIICCTB, MIOHMMAsl CMBICI TIOKa3aTeNs IMpeaebHON
JIOITyCTUMOH KOHIICHTPAIINH;

MP.11 ans oOy4Yaromuxcst ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH ~ 3710poBbsi:  CopMHUPOBaHHOCTB
yMEHHS IPUMEHSTH 3HAHHsI 00 OCHOBHBIX JOCTYITHBIX
MEeTOJIaX MTO3HAHHS BELIECTB U XMMHUYECKHX SIBIICHHH;




2. COAEP)KAHUE YYEBHOM JUCHUILIMHBI «XUMMSI»

2.1 O0beM y4yeOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

MPAKTUYCCKUC 3aHATUA

. Oo0beMm B
Buna yueOHoii padoThl
yacax
O0bem 00pa3oBaTebHOI NPOrpaMMbl YUeOHO JMCIUIIJIMHbI 60
BT. Y.
1. OcHoOBHOE coep:KaHHe 56
BT. Y.
TEOPETHYECKOE 00yUeHne 32
[PAKTUYECKUE 3aHATUS 24
2. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE colep kaHue (cogepKaHue 4
MPUKJIAJTHOT0 MOYJIsA)
BT. Y.
TEeOpeTu4ecKoe o0ydeHune 2
2

ITpomexyrounas arrectanus B popme nuddepeHIImpoBaHHOro 3a4eTa
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2.2 TemaTn4ecKHi IUIAH U COJePKAHNE YUEOHON TUCHUIIMHBI

HaumenoBaHue ConepixaHue y4yeOHOro MaTepuasa O0bem 4yacoB, B T.4. dopmupye
pa3esioB U TeM (ocHOBHOE U TPOdecCHOHAIBHO-OPHEHTHPOBAHHOE), Tpaktiy | TIpodeccron Mble
NPaKTHYECKUE 3aHATHUS P — ATBHO- KOMIIETEH
Bcero | 3amHaTUs | OpHEHTHPOBA nuu
HHOE
CoJIepKaHue
1 2 3 4 5 6
Pa3nea 1. O01as 1 Heopranuyeckasi XuMusl
Tema 1.1 Coaep:xanue y4eOHOIro MaTepHuaJia 2 0 0
OcHoBHBbIE OcHOBHbIC NMOHATHA M 3aKOHbI XMMHM. KOJMYECTBEHHbIE OTHOIIEHUS B OK 01
NOHSATHS U xumuHr. OCHOBHBIE KOJMYECTBEHHBbIC 3aKOHBI B XUMHH W pacyeThl IO 5
3aKOHBI YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA
PacuerHble 3a1aun Ha HAXOXKIEHHE MAaCCOBOM TOMW XMMHUUYECKUX DJIEMEHTOB
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJia 6 2 0
Ilepuonnyeckmii Ilepuonnyecknii 3aKOH W TeEPHOAUYECKAs] CHUCTEMAa XHMHUYECKUX OK 01
3AKOH M CUCTEMA | 5emenToB JI.M.MenaeaeeBa 2 OK 02
XUMAICCKHX CrpoeHne aTroMOB XMMHUYECKHX IEMEHTOB
JIEMEHTOB OCoGeHHOCTH CTPOEHHS YJIEKTPOHHBIX 000JI09€K ATOMOB 3JIEMEHTOB
A.M.MenneneeBa | gonpmmux nepuoaIoB 5
H3MeHeHune CBOMCTB COETMHEHNN XMMUYECKUX JIEMEHTOB B MIEPUOIAX U
rpynmax
IIpakTuyeckoe 3ansaTue Nel 2 5
CoCTaBJICHHUIO IEKTPOHHBIX (OPMYIT ATOMOB XUMHUYECKUX JIEMEHTOB
Tema 1.3 Coaep:kanue y4e0HOro MaTepuaa 2 0 0
Crtpoenue OcHoOBHBIE CBOHCTBA XMMH4eCKOIi cBsi3u. KoBalleHTHasI CBS3b OK 01
BellecTBa Nonnas xumuueckas cBsizb. MeTtamnnyeckas cBs3b. Kpucramimyeckue 2 OK 02
PEIICTKH.
Coaep:xaHue yueOHOro MaTepuajia 8 4 0
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Tema 1.4. Bona. | Boaa, pacTtBopbl. OK 01
PacTBopbI. MaccoBas 710J1s1 paCTBOPEHHOTO BEIIECTBA. 2 OK 02
JJIEKTPOIMTHYEC | [[pakTHUecKoe 3aHsTHE N2 2 OK 04
Kasl IIpurorosnenue pacTBopa 3alaHHOM KOHLEHTpaluu OK 07
Aucconuanus KHCI0TBI, OCHOBaHHS U COJIU — AJICKTPOJIMTHL. JJIeKTPOJIUTHYECKAS 9
AUCCOLMALHS.
IIpakTHyeckoe 3ansaTHe Ne 3
CocraBieHue peakiuii HOHHOTO OOMEHa ITyTeM COCTABJICHUS MX TOJTHBIX U 2
COKpAIlICHHbIX HOHHBIX YPABHEHUI.
Tema 1.5 Coaep:xaHue yueOHOro MaTepuaJia 10
Kaaccupuxkanus | Knaccndpukanus Heopranuveckux Beuects. [IpocTeie u cl10XKHbBIE OK 01
HEOpPraHu4eckux | BeuiectBa. OCHOBHBIC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHbI, THAPOKCHUIBI, 5 OK 02
COCIMHEHHI M MX | KHCIIOTHI, conn). HazBanust Heoprannyeckux BemecTB. OKCHIbI,
CBOlicTBa XMMHYECKHE CBOMCTBA, IOJyYEHUE.
Metamabl. OOmue Qu3nueckue M XUMUYECKHE CBOMCTBA METAJIOB.
CrniocoObl monydeHus. 3Hau€HUE METAJIOB MU HEMETAJUIOB B MPUPOJE U
KHU3HEESITEIbHOCTH YeJloBeKa U OpraHu3MoB. Koppo3usi MeTaymioB: BHJIbI
KOPPO3HH, CIIOCOOBI 3aIIUThI METAJIOB OT KOPPO3UH. 5
Hemeraanbl. OOume ¢usnueckue ¥ XMMHYECKHE CBOWCTBA HEMETAJIOB.
Tunuunsie cBoiictBa HemertawwioB IV— VII rpynn. Knaccudpukanus wu
HOMEHKJIaTypa COEAMHEHUH HeMmeTauioB. KpyroBopoTbl OHOreHHBIX
AJIEMEHTOB B IPUPOJIE
IIpakTunyeckoe 3ansitue Ne 4 2
OnpeneneHne CBOMCTB METAJUIOB M HEMETAJUIOB.
XHMHYeCKHEe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB
(OKCHAOB, THUAPOKCHIOB, KHCIOT, COJed U JAp.). 3aKOHOMEPHOCTH B 2
M3MEHEHUU CBOMCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COEIUHEHUHN, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
IIpakTuyeckoe 3ansaTue Ne5
[IpoBeneHNE XUMUYECKUX PEAKLUH, XapaKTepU3YIOIIUX CBOMNCTBA 2
HEOPraHWYECKHUX BEILECTB
Tema 1.6 Coaeprxanue yueOHOro MaTepuaa 6
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XuMuueckue
peakuuun

Knaccupukauus XuMHYECKHX PpeaKkuWid. YpaBHEHUS OKHUCIICHUS-
BoccTtaHoBJeHUs. CTeneHb okucieHus. OKHUCIUTENb U BOCCTAHOBUTEIIb.

IIpakTuyeckoe 3ansaTue Ne 6

CocraBJjienue ypPaBHeHUil OKHCJIUTEbHO-BOCCTAHOBUTEIBHBIX
peakuuii, OmpenereHHe OKHUCIUTENST U BOCCTAHOBUTENS, OIpeaeTIcHUe
CTENEHEW OKUCIICHUS SJIEMEHTOB.

IIpakTuyeckoe 3ansaTue Ne 7

OmnpenesieHne CKOPOCTH XMMUYECKHUX PeaKIUii, CMellleHls] PABHOBECHS.
@DaxTOopHIl, BIUSIOUINE Ha CKOPOCTh XUMUYECKOH peakiuu. OOpaTuMoCTh
peakuunii. XMMUYECKOE paBHOBECHE.

OK 01

Pazgen 2. Oprannyeckasi XuMusi

Tema 2.1.
OcHoBHBIE
NOHATHSA
OpraHuyvecKoi
XUMHH

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipenmer opraHMnYeCcKO XUMUU.
OcHOBHBIE I10JI0OKEHHUS TEOPHHA XHMHYECKOT0 CTPOCHHSI.
N3omepsl. Buasl n3omepun.

IIpakTnyeckoe 3ansaTne Ne8
CocraBneHne CTpyKTYPHBIX (hopMyrr H30MepoB

OK 01

Tema 2.2.
CBoiicTBa
OpPraHu4YecKux
BEIECTB

Coaep:xxaHue y4eOHOro MaTepuaJia

16

[IpenenbHbie yrieBoaopoabl. AJIkanbl. HenpeaenbHbIe yriaeBoI0POIbI.
AJakenpl. Ouznyeckue cBONCTBA
XUMHYECKHE CBOMCTBA U nosrydeHue. [Ipumenenne

AnkuHbl. JlueHoBble yriesoaopoasl. bensolr.
N3omepns. Homenkiarypa. XuMHudecKkue CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 9
CpaBHEHME CBOMCTB MPEIEIbHBIX U HENPEAEIBbHBIX YIIIEBOIOPOOB.

OK 01
OK 02
OK 04

IIpakTHyeckoe 3ansitue Ne 10
Pemienue 3a1a4 Ha BBIBOJT ()OPMYJT YTIIE€BOJIOPOIOB.

CnupTsl, K1accudukanys, HOMEHKIaTypa, GU3NYECKUe CBOMCTRA.
Pewenue 3anau.

XUMUYECKUE CBOMCTBA CIUPTOB. [[pumenenune

KapOoHoBbIe KncJI0ThI. XMMUUECKHUE CBOICTBA.

CJ10:xHbBIE 3UPBHI.

OK 01
OK 02
OK 04
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IMpakTnyeckoe 3ansaTue Nell
OmnpeneneHne CBOWCTB KApOOHOBBIX KHCIOT

Amunbl. Knaccudukaius, HOMEHKIATypa. AMHHOKHCIOTbI. XUMHUYECKHE
coiictBa. besaku. Ctpykrypa. CBolicTBa

IIpakTnyeckoe 3ansaTue Ne 12

CocraBieHue ypaBHeHMH XHMHYECKHX PpeaknMii ¢ ydacTuem
OpraHHYecKHMX BellecTB Ha OCHOBAHNHU MX COCTaBa U CTPOCHHUSL.
buooprannueckue coeauHenus. Ilpumenenue u Ouosoruyeckas poJb
yriaeBogoB. OKHUCICHUE YTIIEBOAOB — HCTOYHHUK YHEPTUH KHUBBIX OPTaHH3MOB.
Obnactu mnpumeHeHus: aMuHOKHCIOT. [IpeBpaiieHuss OenKOB NHIIM B
opranm3me. buonorndeckue ¢QyHKIuu OenkoB. buonmorndeckue QyHKIUH
KHUpoB. Poyib oOpraHnueckol XUMHMM B pEUIEHHH NpoOJIeM MHUILEBOH
0e30macHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumus B ObITY M IPOU3BOACTBECHHOM JeATEIbHO

CTH YC¢/I0BCKA

Tema 3.1 Xumus
B ObITY U
NMPOU3BOACTBEHH
Ol 1eATeJbHOCTH
yej0BeKa

IMpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJEP:KAHHE y4eGHOro
MarTepuaja

4

Hogeiimme 10CTHKEHUA XUMHYECKON HAYKH U XUMHUYECKOM
TexHoaorum. [IpombinuieHHOE 000py10BaHHE HA XUMHYECKOM
npeanpuAaTHU. Poib XuMuu B 00ecrieueHuH 3K0JI0THUYECKOH,
YHEPreTUYECKON U MUIIEBON OE30MaCHOCTH, Pa3BUTUHN MeIuIIuHEL. [IpaBuna
MOMCKa U aHaJIM3a XUMUYECKON MH(OpMaLMU U3 Pa3INYHBIX HICTOYHHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTEepaTypa, CPEICTBA MACCOBOM MH(POpMAIH,
ceTb MIHTEpHET)

IIpakTnueckoe 3ansaTue Ne 13.

OmnpenesieHne 0CO0EHHOCTEH TEXHUYECKOT0 00CIyKMBaHUS
NPOMBIILIEHHOI0 (TEXHOJI0THYEeCKOr0) 000py/10BaHUS HA XMMHYECKOM
NpeaAnpUATHH.

OK 01
OK 02
OK 04
OK 07
I1K 2.3

AudpepeHnpoBaHHbIN 3a4eT

Bcero

60

26
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3. YCJOBUA PEAJIMSAIIAUA ITPOT'PAMMBbBI YUYEBHOM JUCHUITIIINHBI
«XHUMHUSA»

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HATMUus yaeOHOro kabnuHeTa XuMUH.

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

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

3.2 UudopmanuonHoe odecriedyeHue 00yuyeHust

OcHoBHas iMTeparypa
1. Pymsuruc, I'. E. Xumus. ba3oBelii ypoBeHb: 35ieKTpoHHAs (hopMa yIeOHOTO TTOCOOHS TSt
CIIO /T. E. Pyn3utuc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcrt: anexkrpounsiii. - URL: https://book.ru/book/952389

JlonoJiHUTeIbHbIe HCTOYHUKHU
1. Xumus. 10 xnacc. ba3osblit yposens : Yuebnuk / B.B. Epemun, H.E. Ky3pmenko, 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. ba3zossrit ypoBens. 11 knace : Yueonuk / H.E. Ky3nenosa, 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. CiagkoB — Mocksa : [Ipocsemienue, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. I"abpuensn, O.C.. Xumus. 11 knacc. bazosslit ypoBens : YueOnuk / O.C. I'abpuensH,
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 OubIMoTeka mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

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

KOHTpOJIb H OICHKA

pe3yabTaTOB

OCBOCHUA

mpenoaaBaTcJI€M B IIPOLECCE ITPOBEACHUA 3aHATHUH.

OnecHKa JAUYHOCHHBIX PE3yJIbTaTOB oOecrieunBacTCs B X04C pfajm3alrn BCEX

JUCHUITIINHBI

KOMIIOHCHTOB O6pa3OBaTCJ'II)HOFO Imponecca, BKIYas BHCYPOUHYIO ACATCIbHOCTD.

OleHKa TOCTUKEHUST MemanpeoMemHusiX pe3yibTaToOB MPOBOAUTHCS B XOJ€ TEKYIIEH U
NPOMEKYTOUHOW artectanui. OIEHUBACTCs JOCTH)KEHNE KOMMYHHKATUBHBIX U PETYIISI THBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anv, CaMOCTOATCIIBHOCTHU OUCHHUBAHUA
CaMOCTOSITEIFHOCTH  MH(POPMAIIMOHHO-TIO3HABATEIILHOU

CUTYyalldd W TPUHATHS PEIICHMUS,
JIeSATETLHOCTH).

HpeIlMeTHbIe pe3yJabTaThbl

OO0BeKT KOHTPOJIA ¢

(I)OpM])l U METOAbI

PCHICHUA MPAKTUYCCKUX 3aJ1a4;

ydeTom KOHTPOJISI H OLleHKHU
npogeccuoHaNbHOM pe3yJIbTaToOB
HANPaBJIEHHOCTH o0yueHUst
ITP 01. CopmupoBanHoCTh TpeacTaBienuit o mecte | OK 01,02,04, 07 YCTHBIN M TUCbMEHHBIN
XUMUM B COBPEMEHHON HayyHOW KaptuHe wMupa; | [IK 2.3 oIpoc
MOHMMaHHE POJIM XUMHH B (POPMUPOBAHUH KPyro3opa HduddepennnposanHoit
M  (QYHKIMOHAIBHOM TI'PaMOTHOCTH 4eJOBeKa JUIst 3ayer

I1P 02. Bnanenue OCHOBOIIOJIAraloIuMHU
XMMUYECKUMHU TOHATHSAMH, TEOPHUSIMH, 3aKOHAaMHU U
3aKOHOMEPHOCTSMU; yBEpeHHOE MI0JIb30BaHHE
XMMHUUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOMM;

0K 01,02,04, 07
K 2.3

Y CTHBIN U MUCbMEHHBIN
omnpoc
JduddepenunpoBanHoit
3a4er

ITP 03. ChopMUpPOBAaHHOCTH YMEHHIA BBISIBIISITH
XapakTepHble NPU3HAKH M B3aMMOCB3b H3yYCHHBIX
MOHSITUH, IPUMEHSITH

COOTBETCTBYIOIINE TIOHSTHUSI TIPH OMKUCAHUU CTPOCHUS
Y CBOWCTB HEOPraHUUYECKUX U OPraHMYECKUX BEIIECTB
U UX TPEBpAIleHHI; BBISIBISTD

B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C HOHSITUSAMH U
MPECTABICHUAIMH IPYTHUX

€CTECTBEHHOHAYYHBIX IPEIMETOB;

OK 01,02,04, 07
K 2.3

IIpaxTHdyeckue paboTHI
JduddeperunpoBaHHO
3ayer

TP 04. ChopMUPOBAaHHOCTh YMEHHM HCIOJIB30BaTh
HAaUMEHOBAHHUS

XUMHUYECKHUX COCTUHEHUMA

MEXTyHAPOIHOTO CoI03a  TEOPETHUYECKOM "
MPUKIAJHON XUMHUH U TPUBHAJILHBIE

Ha3BaHMS BaXHEHIIMX BEIIECTB

COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX U
OpraHUYEeCKUX BEIIECTB, COCTABIATh YPaBHEHU
XUMHYECKHX pEaKnud, OOBICHATh WX CMBICI;
MOJTBEPKJIATh XapaKTEpHbIE

XUMHUYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMH YKCIIEPUMEHTAMHA U

3aMHUCSIMH YPaBHEHUH XUMHUYECKUX

peakuui;

OK 01,02,04, 07
K 2.3

TecroBble 3a/1aHuA
HuddepernnpoBaHHOi
3a4er

ITP 05. ChopMupOBaHHOCTh YMEHHUI YCTaHABJIHBATH
MPUHAIKHOCTD

M3y4YCHHBIX HEOPTAaHUIECKUX U

OpPraHUYECKUX BEIICCTB K OMpPEICIICHHBIM KJIacCaM U
rpyIIaM COeAUHCHHIA,

XapaKTepU30BaTh X COCTAB U Ba)KHEUIIIME CBOMCTBA;
OMPENENATh BUIbI XUMUYCCKHIX

CBs3CH, THIl KPUCTAJUTMYCCKUX PEIICTOK BEIICCTB;
KJIaCCHU(UIIMPOBATh XUMHYECKHUE

0K 01,02,04, 07
K 2.3

TecToBble 3agaHusg
HuddepernupoBanHoi
3a4eT

OCYHICCTBJIACTCA
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peaKiuu;

IIP 06. BrnageHue OCHOBHBIMH METOJAaMH HAay4YHOIO

NO3HAHHWS BEIIECTB W  XUMHYECKHX  SBJICHUH
(mabmoaeHwMe,

U3MEpEHUE, SKCIIEPUMEHT,

MOJICIINPOBAHHE);

0K 01,02,04, 07
K 2.3

[IpakTryeckue paboThI
HduddeperunpoBaHHoit
3a4eT

[MP.07 CdopMHpOBaHHOCTE YMEHHHA HPOBOIHTH
pacyueTsl Mo XUMHYECKUM (HOpMyiIaM M ypaBHEHHAM
XHMHYECKHX; UCIIOIB30BaTh

CHCTEMHBIE XUMHUYECKHE 3HAHMS ISl IPUHATUS
pELICHUH B KOHKPETHBIX

JKM3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEIECTBAMU U
UX IPUMEHEHUEM;

0K 01,02,04, 07
K 2.3

Pemenye cuTyaloHHBIX
3amayq
JduddeperunpoBaHHoit
3ayer

I1P.08 chopMupoBaHHOCTH, YMEHHH ILIAHHUPOBATH U
BBIMOJIHATH XUMHYCCKHI
IKCIIEPUMEHT

0K 01,02,04, 07
K 2.3

[IpakTryeckne paboThI
JuddepenunpoanHoit
3a4eT

ITP.09 chopMHPOBAHHOCTh YMEHHUS aHAIU3UPOBATH
XUMHUYECKYIO HHPOPMAIIHIO, TTOTy4aeMYI0 U3 Pa3HbIX

0K 01,02,04, 07
K 2.3

Pa6ora ¢ Tabaunamu u
HHTEPHET-UCTOTHHKAMH

HCTOYHHKOB (CPEIICTB MacCOBOH JduddepennnposanHoit
nHpopmanuy, cetb VIHTEpHET U NpyrHe); 3a4er
P 10. CdopmupoBanaocts ymenwmit cobmomats | OK 01,02,04, 07 YCTHBIN M TUCbMEHHBIN
IpaBHJIa 3KOJIOTHYECKH nesiecoodpasHoro noseaeHus | 11K 2.3 orpoc
B OBITYy W TpPyIOBOW JAEATEIBHOCTH B IEIX JduddepennnposanHoit
COXpPaHEHMs CBOETO 3JI0POBbS M OKpYXKaromiei 3a4yer

MIPUPOJTHOM CpeJibl;

YUYUTHIBaTh OMNACHOCTb BO3JECHCTBUS Ha JKUBbBIC
OpraHu3Mbl ONPEAEICHHBIX

BEILIECTB, MOHKMMAasl CMBICI MOKa3aTessl MpeeabHOMN
JIONYCTUMOM KOHIEHTpPAI1H;

ITP.11. s 06ydaronuxcst ¢ OrpaHUYeHHBIMH

BO3MOXHOCTSIMH ~ 3I0POBbs:  C(OPMHPOBAHHOCTD
YMEHUS IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/aX ITI03HAHMS BEILECTB U XUMMHYCCKHX SIBIICHHUI;

OK 01,02,04, 07
K 2.3

YCcTHBIN U TUCbMEHHBIN
orpoc
JduddeperunpoBaHHO
3ayer




