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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
npernofaBaHus — 00mE00pPa30BATENBHBIX  TUCIUIUIMH € y4eTOM  MPOQeCCHOHATBHON
HAIPAaBIEHHOCTH MPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 0011eT0 00pa3oBaHus»; MUChMa JlenapraMeHTa rocy1apcTBeHHON MOJMTUKHU B chepe
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
KauecTBa MPUMEPHBIX pabOUUX MPOrpaMmM 00111e00pa30BaTEIHHOTO U COIIMAIBHO-TYMaHUTAPHOTO
UKIIOB cpenHero npodeccuonanbHoro oopazosanus @PI'bOY IIIO HUPIIO, nporokon Ne 14 ot
30.11.2022 r., denepanbHOro rocy1apcTBEHHOT0 00pazoBaTesibHOrO cTanaapTa (nainee — GI'OC)
no crnenuansHoctu 27.02.07 VYmpaBineHue KayecTBOM MPOAYKIMHU, MPOLECCOB M ychyr (1o
OTpaciisiM), yTBEPKIeHHOTO npuka3zoM Munnpocsemienus Poccun Ne 234 ot 14 anpens 2022 r.

Opranuzanus-pazpadorunk: Cankt-IlerepOyprckoe rocyaapcTBeHHOE 00 IKETHOE
npodeccronansHoe 00pazoBarenbHOe yupexaeHue «Kommemk
aBTOMATH3AIUU TIPOU3BOJICTBAY.

[Iporpammy cocraBuna AcadpseBa M.C., mnpenogaBatens CII6 I'BIIOY  «Komnemx
aBTOMaTH3allMU IPOU3BOJICTBAY.

[Tporpamma paccMoTpeHa M oJ00peHa Ha 3aceJaHud pabouell Tpymibl, NpoTokod Ne7
or 15.05.2024 .



COOTEPXKXKAHME

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

1.2. llenu u muaHupyemble pe3yJIbTaTbl OCBOCHUS JUCITUTUIMHBI

1.2.1. Lenu qucuMIuiMHbl B COOTBETCTBUU ¢ coaepxkanueM ®OIT COO

4

1.2.2. [Inanupyemble pe3yJIbTaThl OCBOCHHS 00111€00pa3oBaTeIbHON yueOHOM NTUCIMIUIMHBI 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 MUHUMAIIbHOMY MaTepHAIbHO-TEXHUIECKOMY 00ECTICYCHHIO

3.2 UndopmarnmonHoe obecrieueHrue 00y4eHHs

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

10

14
14

14

15



4
1. MACIHOPT PABOYEN NPOI'PAMMBbI YYEBHOMN JUCHUITTINHBI «XXUMMU S

1.1. MecTto y4eOHOI TUCHUILUINHBI B CTPYKTYype oOpa3oBaTeibHOM nporpammsl CITIO

Oo6mmeo0Opa3oBaTenbHas yaeOHast TUCITUTUINHA « XUMUS» SBISICTCS 0053aTeIbHON YaCThIO
00111€00pa30BaTEILHOTO IUKJIa OCHOBHOH 00pa30BaTEeNbHOW IMPOrpaMMbl B COOTBETCTBUHU C
OI'OC no cnennansuoctu 27.02.07 YnpaBieHue Ka4eCTBOM NPOAYKIIUH, POLECCOB U YCAYT (110
OTpacisiM).

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:

- (GOpMHpOBAHHE CHCTEMbl XMMHMUYECKMX 3HAHMWA KaK BaKHEHIIEH COCTaBIIAIONICH
€CTECTBEHHO-HAyYHOM KapTHUHBl MHUpa, B OCHOBE KOTOPOM JIekKaT KIOYEBbIE IOHATUSA,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MMOHUMAHHE
CYIITHOCTH JOCTYMHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUen
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHUpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX IMO3HAHUS BEIIECTB
U XMMHUYECKHX PEeaKIuil, HEOOXOAUMBIX JIJIsi IPUOOPETEHUs YMEHUM OPUEHTUPOBATHCA B MHPE
BEILECTB U XUMHUYECKUX SIBJICHUN, UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKOM U ITOBCEIHEBHON
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB IEATENBHOCTH, CBSA3aHHBIX C HaOMIOJCHHEM U
OOBSICHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOIIOACHUEM MPaBUl 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

IlnanupyemMble pe3yJibTaThl 0CBOCHHS AUCIHMILIHHBI

¢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 BOCIHTAHHE: | - YCTAaHABIMBATH CYNICCTBEHHBIN NMpPU3HAK WM | KYJbTYPHl JIMYHOCTH, €€ (YHKIHOHAILHOH
OK 02. UVcnoms3oBath | chopMHpOBaTh LEHHOCTHOE OTHOUIEHHE K | OCHOBAHMS JUIA CPaBHEHUS, KIacCH(UKAIMK M | TPAMOTHOCTH, HEOOXOJUMOHW JUIi 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 MBIIUICHUS, | 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 OKpYXXAalolleil | -  WHTepeC K  pasiiMuHbIM  cepaMm | 331a4d pe3ysbTaThl, KPUTHUECKH OIEHUBATh MX | (YHKIMOHAIIBHAS IpYIa, pajuKall, H30MepHs,
cpenpl, IpoeCCHOHAIBPHON  JIeATeNIbHOCTH, yMEHHE | JOCTOBEPHOCThH, MPOTHO3UPOBATH W3MEHEHHE B | M30MEPHI,
pecypcocOepexeHHIo, COBEpIIATh OCO3HAHHBIM 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 CUTYALHSIX JIP 06. Oxonoruyeckoe BOCIUTAHHE: KOMaH/IHOW ¥ UHJMBHIYaJIbHOM padoOTHI BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS,
K 3.1. c(hOpMUPOBaHHOCTH skostornueckoit | MP  03.  OsnaneHue  yHUBEpPCAJIBHBIMU | KPUCTAJUIMYECKas PEIIETKA, THIIbI XUMHUECKUX
CucremMaTu3supoBaTh KyJNbTyphl, IOHUMAaHNUE BIMSHUS COLMANBHO- | PErYIATUBHBIMU JE€HCTBUAMU: peakuuii  (OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE,
JITaHHBIE O KAYEeCTBE SKOHOMHMUYECKUX MpPOLECCOB Ha COCTOSHHE | - CaMOCTOSTENILHO OCYILECTBIIAATh | JK30- U
npoaykuu (ycuyr), IIPUPOJTHONM U COLMAJILHOM Cpebl, OCO3HAHHWE | MO3HABATEIbHYIO  JESITCIIHOCTh,  BBIBIATH | DHAOTEPMHYECKHE, PEaKIMM MOHHOTO OOMEHA),
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NPUYHHAX BOSHUKHOBEHHUS
nedexToB (Opaka).

MK 3.2. AHanu3upoBartb
NPUYHHBI CHHKCHUS
KauecTBa IPOLYKIIUH
(pabor, ycayr)
(hopMHPOBATH MPEIOKEHHS
0 UX YCTPaHEHHUIO.

r7106aIbHOTO
mpobiem;

- IUTAaHUPOBAHUE U OCYILLIECTBJIECHUE IEUCTBUH B
OKpY’KaroUlell 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
HCCIIE0BATEIbCKYIO JIeSITebHOCTh
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
CTPOEHUS OPraHUYECKUX BEILLECTB

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 BaXXHEHIIINX

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
HEOPTraHUYECKUX 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 Ccoro3a
TEOPETUYECKOM

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), THIIBI
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 YMEHHH IPOBOAUTE
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 XUMHUYCCKUE 3HAHUS JIJIS

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 3TUJIEHA M M3YYEHUE €ro CBOMCTB,




Ka4eCTBEHHbIC PEaKINX Ha

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

cpemy BOIHBIX PAacTBOPOB, KadEeCTBEHHBIC
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 000PYIOBaHHEM; IPEICTABIATH
PE3YNBTaThl XUMHIECKOTO 3KCIICPUMEHTA

B hopMe 3anucH ypaBHEHUI

COOTBETCTBYIOIINX PEAKIH U

(opMyITHPOBATH BEIBOJIBI HA OCHOBE ITHX
pe3yIbTATOB;

IIP.09 ChopMHPOBAHHOCTH YMCHHUS
AQHAJTM3UPOBATh XUMUYECKYIO

nHdopmanmio, MOMy4aeMyl U3  Pa3HBIX
HCTOYHHMKOB (CpPEIICTB MacCOBOW HMH(pOpMAIHH,
ceTs IHTEpHET U IpyrHe);

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

COXpaHEHHS CBOETO 37I0POBbSI U

OKpY>Karollel NpUpOAHON Cpebl;

YYUTBIBaTh OTIACHOCTH BO3JICHCTBHS Ha JKHBBIC
OpTaHU3MBI OTIPEIEIEHHBIX

BEIIECTB, IIOHMMAas  CMBICHT  TIOKa3aTewst
MpeAebHOM JOyCTUMOW KOHIICHTPAIINY;
MP.11 1151 00y9arommxcsi C OrpaHUICHHBIMH
BO3MOKHOCTSIMH 3JI0pOBbSL:
CchopMHPOBaHHOCTH ~ YMEHHSI  IIPUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYNHBIX MeETO/aX
NIO3HAHMS BEUIECTB ¥ XUMUYECKHUX SIBJICHUH;




2. COAEPXKAHUE YYEBHOU JUCIHUATLIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Odnem b
yacax
O0bem 00pazoBaTeIbHOM NMPOrpaMMbl Y4eOHOM U CIUTIIHHbI 60
BT. 4..
1. OcHoBHOe cojJep:KaHue 56
BT. Y.
TEOPETUYECKOE 00YUCHHE 42
MIPAKTUYECKHUE 3aHATHUS 14
2. IlpodeccuoHaIBLHO-OPHEHTHPOBAHHOE COePIKAHUE (COAePIKAHUE 4
NPHUKJIAJTHOT0 MOTYJISA)
BT. 4.
TEOpeTHUecKoe 00ydyeHue 2
MPAKTUYECKHUE 3aHSITUS 2

ITpomesxyrounas arrecranus B popme nudpepeHInpoBaHHOTO 3a4eTa
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2.2 TemaTH4yeCKHUii IUIAH U coJePKaAHUE YUeOHOH TN CHUTITTUHbBI

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasa O0BeM yacoB, B T.4. ®opmupye
pa3esioB U TeEM (ocHOBHOE 1 MpodecCHOHAILHO-OPHEHTHPOBAHHOE), Tpaktiy | TIpodeccuon Mble
NPaKTHYECKUE 3aHATHUS ecKIe ATBHO- KOMIIETEeH
Bcero | 3aHATUS | OPUEHTHPOBA n
HHOE
coJiep>KaHue
1 2 3 4 5 6
Pasznea 1. O0masi 1 HeopraHmveckasi XuMus
Tema 1.1 Coaep:xxanue yue0HOro MaTepHaJia 2 0 0
OcHoBHBIE OcHOBHBIC NMOHATHUA U 3aKOHBI XUMHUH. KoIMYeCTBEHHbIE OTHOILIECHUS B OK 01
NOHSATHS U xumud. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHUU M PacyeThl IO 9
3aKOHBI YPaBHCHUSIM XUMHUYCCKHUX PEAKIIHIA.
PacueTHble 3a/1aun Ha HAXOXKJIEHUE MACCOBOM JOIH XMMHYECKHUX 2JIEMEHTOB
Tema 1.2 Copaepxxanue ydyeOHOro MaTepuasa 6 2 0
Iepuonnyeckuii | [Tepuoanueckmii 3aKOH M NEPHOIMYECKAS CHCTEMAa XHMHYECKHX OK 01
34KOH U CHUCTEMA | yremenToB [I.M.MenneneeBa 2 OK 02
XHMHYECKHX CtpoeHre aToMOB XMMUYECKHX IEMEHTOB
JIEMEHTOB OCO0EHHOCTH CTPOEHHSI YIEKTPOHHBIX 000I09€K ATOMOB 3JIeMEHTOB
A.U.Menneneesa | Goypumx nepuoaos 9
M3meHeHne CBOMCTB COEAMHEHUI XUMUUECKHUX JIEMEHTOB B IIEPHO/IaX U
rpyIax
IIpakTuyeckoe 3ansitue Nel 2 9
CocTaBieHue 3JeKTPOHHBIX (POPMYJT AaTOMOB XUMHYECKUX JI€MEHTOB
Tema 1.3 ConeprxaHue y4e0HOro Mmarepuasa 2 0 0
Crtpoenue OcHoBHbBIE CBOIiCTBA XUMH4YecKOi cBsi3u. KoBasieHTHas CBs3b OK 01
BellecTBa Nonnas xummueckas cBsa3b. Meraumyeckas cBs3b. Kpucranmaeckne OK 02
PEIIEeTKHU. 2
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Tema 1.4. Bona.
PacTBoOpbI.
DJIeKTPOJIMTHYE
cKast
AUCCOLHANMSA

Coaep:xanue yueOHOTo MaTepHaJia

Bona, pacTBopbl.
MaccoBasi 10/151 pACTBOPEHHOTI'0 BellleCTBA.

IIpakTHyeckoe 3ansitue N2,
[TpurorossieHne pacTBopa 3aJJaHHON KOHIIEHTPALIUU

KI/ICJ'IOTBI, OCHOBAHUA U COJIU — BJICKTPOJIUTEI. 3J1€KTpOJII(ITI(I‘leCRaH
AUCCOMALINA.

IpakTnyeckoe 3ansiTue Ne 3

CocraBiieHHe peakuuii HOHHOIO 00MeHa NyTeM COCTABJIEHUS UX
MOJIHBIX U COKPALLCHHBIX MOHHBIX YPaBHeHW . Peakiiuy HOHHOTO
oOMeHa.

OK 01
OK 02
OK 04
OK 07

Tema 1.5
Knaccupuxauus
HEOPraHM4YecKuX
COeMHEHUH U uX

CBOMCTBA

Coaep:xanue yueOHOro MaTepHaJia

10

Kiaaccupukanus Heopranudecknx BeuecTB. [IpocTrie U ClioKHBIC
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI,
KHUCJIOTHI, coyti). Ha3Banus Heoprannueckux BemecTB. OKCUIBI,
XMMUYECKHE CBOWCTBA, MOJTYYEHUE.

Metanabl. OOmme Qu3nueckue M XMMHUYECKHE CBOICTBa METaJJIOB.
CnocoObl mosydyeHusi. 3HaYeHHE METAJIOB U HEMETAJJIOB B MPHUPOJAE U
KUBHCACATCIBbHOCTH YCJIOBEKA U OPraHM3MOB. KOppOSI/IH METAJJIOB: BHU/bI
KOPPO3HH, CTIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3HUHU

Hemertasbl. OOmue ¢pusnyeckue 1 XUMUYECKHE CBOMCTBAa HEMETAIJIOB.
Tunuuneie cBoiictBa HemeTauioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeIMHEHUI HeMeTaioB. KpyroBopoTsl OMOreHHBIX
3JIEMEHTOB B IPUPOJE

XuMHYeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKUX BellecTB
(OKCHAOB, THAPOKCHIIOB, KHCIOT, COJ€H H J1p.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJAHBIX COSTUHEHUH, BBICIITHX
OKCHUJOB U TUJIPOKCUIOB

IIpakTHyeckoe 3ansaTne Ne4.
[IpoBeneHNE XUMUYECKUX PEAKIIMM, XapaKTEPU3YIOIINX CBONCTBA
HEOPraHMYECKUX BEIIECTB

OK 01
OK 02
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Tema 1.6 Copaepxxanue yueOHOIro MaTepuasa 6
XHMHYeCKHe Knaccupukanuss XuMHYEeCKHX Ppeakuuid. YpaBHEHHUS OKHUCIICHUS- 2 OK 01
peakuuun BOCCTaHOBJIEHMsI. CTeneHb OKUCIEHNs. OKUCIUTENb U BOCCTAHOBUTEIID.
IIpakTnyeckoe 3ansiTue Ne 5.
CocrasiieHue YPaBHeHHUil OKHCJINTEJbHO-BOCCTAHOBHUTEJIbHBIX 2
peaKuuii, OIpeJeIeHue OKHUCIUTENs M BOCCTAHOBUTEIS, ONpEAeTICHHE
CTENIEHEW OKUCIIEHMSI 2JIEMEHTOB.
Cxopoctb XUuMHYeCKUX peakumii. DakTopsl, BIUSIOMINE HA CKOPOCTh 2
XUMHYecKoH peakiun. OOpaTUMOCTh peakiuii. XuMHYecKoe paBHOBecHe.
Pasnen 2. Oprannyeckasi XuMusi
Tema 2.1. Coaep:xanue yue0HOro MaTepHaJia 4
OcHoBHbIE [TpenMeT opraHnyecKo XUMUH. OK 01
NOHATHS OcHOBHBIC N10JI0KEHHUS] TEOPHH XHMHYECKOI0 CTPOCHHS. 2
opranu4eckou | M3zomepsl. Bunbl uzomepun.
XHMHH IIpakTnyeckoe 3ansaTue Ne6 5
CocraBieHue CTpyKTYpHBIX (GOpMyII H30MEPOB
Tema 2.2. Copepxanue yueOHOIro MaTepuasa 16
CBoiicTBa IIpeneabHbie yriaesoaopoabl. Pu3n4eCcKre CBOMNCTBA AJIKAHOB 5 OK 01
opranu4yeckux | XUMHYECKHE CBOMCTBA M MOIYYEHHUE AIKaHOB. lIpumenenune OK 02
BelleCTB Auikenbl. Aakunbl. M3omepus. Homenknarypa 2 OK 04
XUMHYecKe CBOMCTBA AJIKEHOB, AJIKWHOB
JlneHoBbBIE YI1€BOAOPOABI. 3a1a4i HA BBIBOJ (hOPMY.IbI 2
Ben3os. XuMnueckue cBOMCTBA
Cnuprsl, K1accudukanus, HOMEHKIATYpa, (pU3NYeCKHe CBONCTBA. OK 01
Pemenue 3anau. 2 OK 02
XVMHYECKHE CBOWCTBA cIUpPTOB. IIpruMeHenne OK 04
Kap0OoHoBbie KHCI0THI. XHMHYECKHE CBOICTBA. 5
Caoxublie 3¢upsbl.
IIpakTuyeckoe 3ansitue Ne7 2
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«OrnpeneneHne CBOMCTB KapOOHOBBIX KHUCIOT»

Amunbl. Knaccudukanusi, HOMEHKJIaTypa. AMHHOKHCJIOTbI. XHMHUYECKHE 2 OK 01
CBOMCTBA OK 02
Bbeaxu. Ctpykrypa. CoiicTBa OK 04
Buooprannyeckue coenuHenus. [Ipumenenue u 6uonorunyeckas poib
yrieBooB. OKUCIEHNE YyIIeBOA0B — HCTOYHUK SHEPTUU KUBBIX
opranu3MoB. O6nacTu npUMeHeHUs aMUHOKUCIOT. [IpeBpamenns 6enkoB 2
UM B opranu3Me. buonorunyeckue Gpynkuuu 6enkos. buonornueckue
(GyHKIUY )KUPOB. PoJIb OpraHrueckoil XMMUY B PEIICHUH TIPOOIIeM
MUIIeBON O€30MaCHOCTH
Pa3nes 3. Xumus B ObITY M IPOM3BOACTBEHHOM eSITeJIbHOCTH YeJIOBEeKa
Tema 3.1 Xumus | [IpodeccuoHaIBLHO-OPUEHTUPOBAHHOE  COJEpP:KAHME yueOHOro 4 2
B ObITY U MaTepHuaJia
npou3BoAcTBeHH | HoBeiimme JOCTH/KEHHSI XUMHYECKOM HAYKH W XUMHYECKOH OK 01
ol TexHoJoruu. Poab XuMUH B  o0ecleYeHUM  IKOJOTHUYECKO, OK 02
AESTEJILHOCTH | JHEPreTU4eCcKOl M NUIEeBOil 0e30MACHOCTH, PAa3BUTHM MeAHIHHBI. 2 OK 04
YyeJIOBEKa [IpaBuiia moucka W aHaiaM3a XUMUYECKOW HHQPOpPMALMU M3 Pa3IMYHBIX OK 07
WCTOYHUKOB C YUYETOM CITEIUAIBHOCTH. IIK 3.1.
IIpakTnyeckoe 3ansaTue Ne 8 K 3.2.
AHaJn3 KelcoB ¢ yueToM Oyayuei nmpogeccuoHAJIbHOM AesITeJIbHOCTH, 2 2
CBSA3AHHOM C MepepadOTKOM M MOJYYEHHEM BellecTB, a TaKke ¢
IKOJIOTHYECKOH 0€30I1aCHOCTHIO.
JnddepenunpoBaHHblii 324eT 2
Bcero 60 16
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3. YCJIOBUA PEAJIMSAIIAUA ITPOT'PAMMBbBI YUYEBHOM JUCHUITIUHBI
«XUMMUS»

3.1 TpeGoBaHnusi K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HaTMUus yaeOHOro kabnuHeTa XuMHH.

O6opynoBanne yaeOHOTo KabWHETa: TI0CAJJOYHBIC MECTA 110 KOJIMYECTBY 00YJaIOIINXCS;
pabouee MeCTO MpernoaBaress, J0CKa.

TexHuyeckue cpeacTBa 00yUCHHS: KOMITBIOTEP C JTUIIEH3UOHHBIM IIPOTPAMMHBIM
o0ecrieyeHneM, SKpaH, MyJIbTHMEIHAIIPOSKTOP.

3.2 UudopmanmonHoe odecriedyeHue 00yuyeHust

OcHoBHas JiMTEpaTypa
1. Pymsuruc, I'. E. Xumus. ba3oBelii ypoBeHb: d5ieKTpoHHAs (hopMa yaeOHOT0 TTOCOOUS ISt
CIIO /T. E. Pym3utuc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcrt: anexkrpounsiii. - URL: https://book.ru/book/952389

JlonoJHUTeIbHbIE HCTOYHUKH
1. Xumus. 10 xnacc. bazoserit yposens : YueOnuk / B.B. Epemun, H.E. Ky3pmenko, B.U.
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. ba3zossiit ypoBens. 11 knace : Yueonuk / H.E. Ky3nenosa, A.H.
JIéBkun, M. A. lllaTanoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymzutuc, I'.E.. Xumus. 11 knacc. ba3oBslii yposens : Yuebnuk / I'.E. Pynsutuc, @.I.
®enpaman — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL:
https://book.ru/book/952221
3. [Ma6puensu, O.C.. Xumus. 10 kiacc. ba3osriit yposens : YueOnuk / O.C. ['abpuernsi,
N.T". Octpoymos, C.A. CnagkoB — Mocksa : [Ipocsemenue, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. I"abpuensn, O.C.. Xumus. 11 knacc. bazossiit ypoBens : YueOnuk / O.C. 'abpuensH,
N.I". Octpoymos, C.A. CragkoB — Mocksa : [Ipocsemenne, 2023. — 128 c. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNHuTepHeT-pecypcsl

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

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

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

4. [Toaroroska k EI'D mo xumuwm -http://chemistry.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIBTATOB
OCBOEHHSA YYEFHOM JUCIHUATILIAHBI «XUMMUSI»

KOHTpOJIb H OICHKA

pE3yJIbTaTOB

OCBOCHUA

npernoiaBaTesieM B Mpoliecce MPOBEICHHS 3aHITHH.
OneHka JIMYHOCMHBIX PE3yNbTAaTOB OOCCIIEYMBACTCS B XOAE peaju3alid BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIECCa, BKIIOYAsi BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUSI MEemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
POMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTHKEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
I[CI\/JICTBI/II;'I (HaBBIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anvn, CaMOCTOATCIILHOCTU OUCHHWBAHUA

CUTYyalldd W TPUHATUS PEIICHMS,
JIESATEITLHOCTH).

IUCIUTILINHBI

OCYIICCTBIIACTCA

CaMOCTOATCIBHOCTH HH(bOpMaHHOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0beKT KOHTPOJIsA

@®opMBbI U METOABI

CHUMBOJIUKOM;

C y4eToM KOHTPOJISAA ¥ OLleHKH

npo¢ecCHOHATBHO pe3yJbTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CdopmupoBannocts npencrasienuit | OK 01,02,04, 07 YcTHBIN U
0 MecTe XMMHMM B coBpeMeHHoM HayuHo#l | [IK 3.1, [IK 3.2 IIACBMEHHBINA OIIPOC
KapTUHE MUpA; [MOHUMAHUE POJIM XUMHUHU B JuddepeHunpoBaHHo
dbopMHUpOBaHUH Kpyrosopa u W 3a4eT
(GYHKIIMOHAIBHOW TPaMOTHOCTU YeJIOBEKa
JUTSL peIIeHUs MPAKTUYECKUX 3a/1a4;
ITIP 02. Bnagenme ocHoBonoaaratommmu | OK 01,02,04, 07 YCTHBIN 1
XUMHUYECKUMH  moHATUSIMH,  Teopusimu, | [1IK 3.1, [TK 3.2 MMHUCbMEHHBINA OMPOC
3aKOHAMHU U 3aKOHOMEPHOCTSAMHU; YBEPEHHOE JuddepenurpoBaHHo
MI0JIb30BaHNE XUMHUYECKON TEPMHUHOJIOTUEN U 1 3a4er

P 03. CdopMupOBaHHOCTH
BBISIBIIATH

XapakTepHble TPU3HAKH W B3aUMOCBS3b
U3yYEHHBIX OHATHUH, IPUMEHSTh
COOTBETCTBYIOIIIME TIOHATHS TPU OIMHMCAHUH
CTPOCHUSI U CBOMCTB HEOPraHMYECKUX U
OpPTraHUYeCKUX BEIIECCTB U WX MPEBPAIICHHIL;
BBISIBIIATH

B3aWMOCBSI3b ~ XMMHYECKHX  3HAHUH  C
HOHATUSAMH U TPEACTABICHUSAMH IPYTUX
€CTeCTBEHHOHAYYHBIX TIPEJIMETOB;

yYMEHUHI

0K 01,02,04, 07
K 3.1, IIK 3.2

[IpakTueckue paboOThI
JuddepenurpoBaHHo
1 3a4er

P 04. CdopmMupoBaHHOCTH
UCIOJIb30BaTh HAMEHOBAHUS
XUMHYECKHX COETUHEHUM
MEXYHApOJHOIO COK3a TEOPETUYECKOH U
IPUKIAJHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHUS BAKHEHIINX BEILECTB

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKHUX U
OpPraHUYECKUX BEIIIECTB, COCTaBIISATh
yYpaBHEHUS

XUMHYECKHUX peaKHil, 00bACHATh UX CMBICI;
MOJATBEPK/IaTh XapaKTEPHbIE

XMMHYECKHE CBOMCTBA BEILECTB

yMEHUHI

0K 01,02,04, 07
K 3.1, 1K 3.2

TecToBble 3ananus
JuddepenurpoBaHHO
1 3a4er
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COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U
3aIIUCSIMU YPAaBHEHUN XUMHYECKUX
pEeaKIuii;

P 05. CdopMUPOBaHHOCTH
yYCTaHaBJIMBATh IIPUHA/JICKHOCTh
M3YyYECHHBIX HEOPTraHUYECKUX U
OPraHWYECKUX BELIECTB K OIPENEICHHBIM
KJIaccaM U IpYIIaM COEAUHEHHI,
XapaKkTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOMCTBA; OIPEAEIATh BUIAbI XUMUYECKUX
CBSA3€H, THUIl KPUCTALIMYECKHUX PEIIETOK
BEIECTB; KJIACCU(DUIIMPOBATH XUMHUYECKHE
peakuuy;

yMEHUI

0K 01,02,04, 07
K 3.1, I[IK 3.2

TecroBble 3agaHus
HuddepenunpoBanHo
W 3a4eT

IIP 06. Biamenue OCHOBHBIMH METOIAMU

0K 01,02,04, 07

[IpakTrueckue paboThI

Hay4HOro 1no3HaHus Bemects 1 xumuueckux | 11K 3.1, I[1K 3.2 HuddepenunpoBanHo
sIBTICHUI (HaOII0/IeHHE, i 3auer

U3MEepEHHE, SKCIIEPUMEHT,

MOJICJIMPOBAHUE);

[1P.07 CdopmupoBaHHOCTH ymenuii | OK 01,02,04, 07 Pemenue

npoBOoAMTH  pacuerbl 1o  xumuyeckum | [IK 3.1, [IK 3.2 CUTYallMOHHBIX 3334
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; JuddepenurpoBaHHo
UCIIOJIb30BaTh 1 3a4er

CUCTEMHBIC  XUMUYECKME 3HAHMA Ul
IIPUHATUS PELICHUN B KOHKPETHBIX
JKU3HEHHBIX  CUTYyallUsX, CBSA3aHHBIX C
BEIIIECTBAMH M UX IPUMEHEHUEM;

ITP.08 c(OpPMHPOBAHHOCTD ymenunii | OK 01,02,04, 07 [TpakTuyeckue paboThI
IJIAHUPOBATH U BBITOIHATH XUMUYECKHI K 3.1, I1IK 3.2 HuddepenunpoBanHo
JKCIIEPUMEHT 1 3a4eT

I1P.09 c(hopMUPOBAHHOCTH ymenus | OK 01,02,04, 07 Pabota c Tabnunamu u
aHaJTM3UPOBaTh XUMHUECKyto nHpopmanmio, | I1IK 3.1, T1K 3.2 UHTEpHET-
MOJIy4aeMyIo U3 pa3HbIX HMCTOYHUKAMU
UCTOYHHUKOB (CPEJICTB MacCOBOM JuddeperurpoBaHHO
uH(popmanuu, cetb HTEpHET U Apyrue); 1 3a4eT

IMP  10. CdopmupoBanHocts  ymenuit | OK 01,02,04, 07 YCTHBIN 1

coOiroaaTh IpaBuIa skonornyecku | [IK 3.1, ITIK 3.2 MIACBMEHHBIA OIIPOC
nenecooOpa3Horo IMoBeNeHUs B OBITY U JuddepenurpoBanHoO
TPYAOBOI JIESITEIIbHOCTH B HEIISIX W 3a4eT

COXpaHEHHUs CBOETO 3J10pOBbS u

OKpY>KaroIlel MPUPOIHON CPEIbI;

YUNUTBHIBaThb ONACHOCTh BO3ACHCTBHMS Ha

YKUBbIE OpTraHU3MbI OIPEIEICHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

MPEEIbHON TONYCTUMON KOHIIEHTPAllUH;

I1P.11. JLst oOyJaromuxcs c | OK 01,02,04, 07 Y CTHBIN 1
OTpPaHUYECHHBIMU K 3.1, TIK 3.2 MHUCHbMEHHBINA OMPOC
BO3MOXKHOCTSIMU 310POBBSL: JuddepeHunpoBaHHo
C(OPMHPOBAHHOCTb ~ YMEHUSI IPUMEHSTH i 3auer

3HAHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOHAX
IIO3HAaHUA BEIIECTB U XUMHNYCCKUX HBHCHHﬁ;
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