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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)
1o CHEeIHUaIbHOCTH 10.02.05 «O0ecmeuenue nH(pOpPMaITMOHHOM 0e30mMacHOCTH
ABTOMATH3UPOBAHHBIX CHCTEM», YTBEP)KICHHOTO NpukazoM Munmnpocsemenus Poccun Ne 1553
ot 9 nexabps 2016 1. (pexa. ot 17.12.2020).

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

[Tporpammy coctaBuia AcapseBa M.C., mnpenonaBatens CII6 T'BIIOY  «Komnemx
aBTOMATU3ALMH [TPOU3BOJCTBAY.

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



3

COIEPXAHMUE

1. TIACIIOPT PABOYEN ITPOI'PAMMBI YUEBHOU JIUCLIUTITIMHBI «XUMUS»
1.1.4

1.2. Henu u nuaHupyemble pe3yiabTaTbl OCBOSHUS AUCIUIIIMHBI

1.2.1. Henu AuCIUIUIMHBI B COOTBETCTBUU ¢ cojepxanueM OOIT COO

4

1.2.2. Tlnanupyemsbie pe3yabTaThl OCBOCHUS 0011e00pa30BaTeNbHON YIeOHOM TUCITUTLINHEI B

cootBeTcTBUU ¢ TpeboBanusiMu ®I'OC COO u ®I'OC CIIO

2. COOEPXXAHUE VYEBHOU JUCHUITIIMHBI « XMW S»
2.1 O6veM yueOHOM AUCUUILUIMHBI U BUABI Y4eOHOM paboThI

2.2 TemaTW4ecKHii TUTaH U COJIEPIKAHUE yUYEOHOW TUCIUTUTHHBI

3. YCJIOBUS PEAJIM3ALIAM ITPOT'PAMMBI YUEBHOM JUCLIUIIIMHBI « XUMUST»
3.1 TpeboBaHUs K MUHUMAJIbHOMY MaTepUaJIbHO-TEXHUYECKOMY 00ECIIEYEHHIO

3.2 NadopmarmionHoe odbecriedeHre 00yIeHHsI

4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUA VYEBHOU JUCHUITJIMHBI
«XHUMU S

10

14
14

14

15



4
1. MACIHOPT PABOYEN NPOI'PAMMBbI YYEBHOMN JUCHUIIIINHBI «XXUMMUS»

1.1. MecTto y4eOHOI TUCHUILUINHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO

Oo6mmeo0Opa3oBaTenbHas yaeOHast TUCITUTUINHA « XUMUS» SBISICTCS 0053aTeIbHON YaCThIO
00111e00pa30BaTEILHOIO IMKJIA OCHOBHOW 0OOpa30BaTENbHOW MPOrpaMMbl B COOTBETCTBHH C
OI'OC mno cnenmansHOocTH 10.02.05 «ObGecneuenne wHGOPMAMOHHONW 0E30MaCHOCTH
ABTOMATHU3UPOBAHHBIX CHCTEM).

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:

- (GOpMHpPOBAHHUE CHCTEMbl XHMHMUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBIISIIOIICH
€CTECTBEHHO-HAyYHOM KapTHUHBl MHUpa, B OCHOBE KOTOPOM JIekKaT KIOYEBbIE IOHATUSA,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MMOHUMAHHE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
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 MPAKTUUECKON U TOBCEIHEBHOM
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB IEATENBHOCTH, CBSA3aHHBIX C HaOMIOJCHHEM U
OOBSICHEHMEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJII0ICHUEM TpaBuil 0€30MacHOro oOpamieHus ¢
BEILIECTBAMH.



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

Koa n HauMeHoBaHue

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

¢opmupyembix JInyHOCTHBIE pPe3yabTaThl MeranpeamMeTHble pe3yJabTaThl IIpeamerHbie pe3yabTaThl
KOMIeTEeH Uil
OK 01. Bwibupars cnoco6sr | JIP 01. I'paxxnanckoe Bocriutanue: | MP 01. Onanenue ynusepcanbhbivu | ITP 01. ChopMupoBaHHOCTE MPEACTABICHUI: O
pelieHus 3ama4 | COPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMU | YICOHBIMU M03HABATENbHBIMU | XUMHUYECKOMN COCTaBIAIOIIEH
npoQeCCUOHATBHOM oOyuJaroIerocs KaK AKTHBHOTO U | ACUCTBUAMHU: CaMOCTOSITEJIFHO | €CTeCTBEHHOHAYYHOH KapTHHBI MHUpaA, POJIM XUMHUH B
JIeSITENIbHOCTH OTBETCTBEHHOT'O YJieHa poccuiickoro | GopMynIupoBaTh W aKTyalHU3UpOBATh | MO3HAHUHM  SBJICHUH MPUPOABL, B  (HOPMHUPOBAHUHU
MIPUMEHUTEIHHO K | oOmiecTBa; npobiemMy, paccmaTpuBaTh ee | MBIIUICHUS U
pa3IMIHBIM KOHTEKCTaM; JIP  02. [IlarpmoTmueckoe BOCIHTAHHE: | BCECTOPOHHE; KYJIBTYpHI IMYHOCTH, €€ (YHKINOHAIBHOI TPaMOTHOCTH,
OK 02. OcymectBiars | cpopMHPOBaTh IICHHOCTHOE OTHOIIEHHE K | -  YCTaHaBIMBaTh  CYIICCTBCHHBIM | HEOOXOMMUMOH IS pEIICHHUS MPAKTUICCKUX 3a1ad U
TIOWCK, aHamm3 7 | TOCYZapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY | TPWU3HAK  WJIH  OCHOBAaHUS  IUISI | AKOJOTHYECKH 0OOCHOBAHHOTO
MHTEPIIPETALINIO U TPHPOTHOMY HACICOUIO, MaMITHUKAM, | CpaBHEHUS, KIIacCU()UKAITII U | OTHOIICHHUS K CBOEMY 30POBBIO H
HHPOPMANH, HEOOXOIUMON | TpaaWuIMAM HaponoB Poccuu, AOCTIXECHHAM | 00OOIICHUS TIPUPOTHOH cpene;
U1 BBIIONHEHWs 3amad | Poccum B Hayke, WCKYCCTBE, CIIOpTE, | - CHOCOOHOCT u roTtoBHOCTh K | I[IP 02. BrmageHume cucTeMoil XHMHUYECKHX 3HAaHUH,
npo¢eCCUOHATBHOM TEXHOJIOTUSX U TPYIIE; CaMOCTOSITEILHOMY TOUCKY METOJIOB | KOTOpas  BKJIIOYAET: OCHOBOMOJArarolue  IMOHITH
TSI TENTBHOCTH. JIP 03. JIyXOBHO-HpaBCTBEHHOE BOCIHUTAHUE: | PEIICHUS MIPaKTUYECKUX 3a1a4, | (XUMHYECKUN DJIEMEHT, aTOM, DJIGKTPOHHAs 000JI0uKa
OK 04. PaGoratp B | OCO3HaHHME JMYHOTO BKJIaZa B IIOCTPOCHHE | NIPUMEHEHHIO pPAa3lWYHbIX METOJOB | aToMma, s-, P-, d 3JIEKTPOHHBIE OpOMTAIN aTOMOB, HOH,
KOJUIEKTUBE W  KOMaHjze, | yCTOMYMBOTO OYIylIero TIO3HAHWSI, MOJIEKYJla, BaJEHTHOCTb, DJIEKTPOOTPHUIATENLHOCTD,
3¢ HEKTHBHO JIP 04. duznyeckoe BOCUTaHME: | - (OpMUpOBAHME HAYYHOTO THIMA | CTENCHb OKHUCICHHS, XHMHUUECKAs CBSI3b, MOJIb, MOJISIPHAS
B3aMMOJIEHCTBOBATH ¢ | chopMHPOBAHHOCTH 3I0POBOTO U OE30TACHOTO | MBIIIICHHUS, BIIQJICHUE HAYJYHOH | Macca, MOJSIPHBIH 00BEM, YIJIEPOIHBIN  CKEJeT,
KOJDIETaMH, PYKOBOJCTBOM, | 00pasa >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K | TEPMHHOJOTHEH, KITFOYECBBIME | (DYHKIIMOHATBHAS TPYIIA, paJAUKal, H30MEPHUs, U30MEPHI,
KITMCHTaMH. CBOEMY 3JI0POBBIO MTOHATUSMH U METOJIaMU; TOMOJIOTHYECKHUH Psi/I, TOMOJIOTH,
OK 07. CopgeiictBoBath | JIP 05. TpynoBoe BocnuTaHue: - BIAQNeTh HAaBBIKAMH Yy4eOHO - | YIJIEBOAOPOJBI, KHCIOPOI- H
COXpaHCHHIO OKpYKalomel | -  HWHTepec K  pa3muuHbIM  cdepaM | MCCIemoBaTeNbCKOH W TPOCKTHOHM | a30TCOMAEpIKaIlfe COCTUHCHUS,
cpexpl, PO ECCHOHANBHON eSTENPHOCTH, YMEHHUE | NesITEIbHOCTH, HaBBIKAMHU pa3pelIeHus] | OMOJIOTMYECKN aKTHBHBIC BEIIecTBa (YIIIEBOIBI, JKUPHI,
pecypcocOepekeHuIo, COBEpIIaTh OCO3HAHHBIA BEIOOp Oyaymiei | mpobiem; 0enKn), MOHOMED, MTOJTUMEP, CTPYKTYPHOE 3BECHO,
3¢ dexTrBHO AeiicTBOBaTh B | MpodeccHd W pPeamu30BbIBATh COOCTBEHHBIE | -aHAJTM3WPOBATH IMOJYYCHHBIE B XOJ€ | BHICOKOMOJEKYJSPHBIE COCTUHEHHS, KPUCTALTHYECKAst
Ype3BbIUARHBIX CUTYAIUSIX JKU3HEHHBIE TIJIaHbI; pernIeHus 3372491 pe3ynbTaThl, | pEelIeTKa, THIThI XUMHYECKUX PEaKIUil (OKHCIUTEIHHO-
K 1.4. OcymectBiasTh | - TOTOBHOCTB U CIOCOOHOCTH K 00Pa30BaHMIO M | KPUTHUIECCKH OLICHUBATh HX | BOCCTAHOBMTEJIbHBIE, IK30- U
MIPOBEPKY TEXHUYECKOTO | CaMOOOpa30BaHHI0O HAa TMPOTSHKEHUM BCEH | JOCTOBEPHOCTD, MIPOTHO3UPOBAThL | IHIOTEPMUUECKHUE, peaKIIMi NOHHOTO 0OMEHa), pacTBop,
COCTOSTHUS, TEXHUYECKOE | KU3HU; U3MEHEHHE B HOBBIX YCIIOBUSX; 3JICKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOTUTHICCKAS
obciyxuBanue u Tekymmid | JIP 06. Dxoiormyeckoe BOCITUTAHUE: MP 02. OBnazenve yHUBEPCAIbHBIMU | JAUCCOLMALINS, OKUCIUTEND,
PEMOHT, YCTPaHATh OTKa3bl M | c(HOPMUPOBAHHOCTH 9KOJOTMYECKOH | KOMMYHHMKATUBHBIMU ACHCTBUSMMU: BOCCTaHOBHTEJb, CKOPOCTb XWMHUYECKOW peakluu,

BOCCTAHABIIUBATH
PpaboToCcOoCOOHOCTH
ABTOMATH3HUPOBAHHBIX

KyJbTYPbl, HOHUMAHUC BJIMSAHHA COLHUAJIBHO-
OKOHOMHYCCKUX MPOLHECCOB Ha COCTOAHHUC
HpHpOHHOﬁ M COLIMAJIbLHOU CpCabl, OCO3HAHUC

- BJAACTb Pas3jinMdIHbIMU crocobamu
06HI€HI/I$I n B3aHMOH€ﬁCTBHH
- IIOHUMAaTb u HCII0JIB30BAaTh

XUMHYCCKOC paBHOBeCI/Ie),
TCOpUU N 3aKOHBIL (TeOpI/IH XUMHUYECKOI0 CTPOCHUSA
OpPraHnv4CCKUX BCUICCTB




(mH(OPMAITOHHBIX) CHCTEM

B 3aIIMILEHHOM
HCIIOTHEHUU.

DK 3.3. OcymecTBisaTh
U3MEpEHUE napameTpoB
MOOOYHBIX
3MEKTPOMATHUTHBIX
W3JIYYCHUH W HaBOJOK,
CO3/1aBaEMBIX
TEXHUYECKUMHU CPEICTBAMHU
obpabotku  uHDOpMaLUH

OrpaHUYICHHOT'O AOCTYyIIa

r7106aIbHOTO
mpobiem;

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

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

JIP 07. lleHHOoCTM HAy4YHOrO IO3HAHUS!
OCO3HAHME LIEHHOCTH Hay4YHOH JEATeNbHOCTH,
TOTOBHOCTh OCYIIECTBIATH IIPOEKTHYIO U
HCCIIEJ0BATEIbCKYTO JIeSITeTIBHOCTD
WHAWBUIYAJIBHO U B TPYyIIIE.

XapakTepa  9KOJOTHYECKUX

MIPEUMYIIECTBA KOMaH/IHOH "
WHIUBHUIYaJIbHOH paboTHI

MP 03. OBnazneHne yHUBEPCAIbHBIMA
PETYIATHBHBIMU JEHCTBUAMU:

- CaMOCTOATCIIPHO OCYIIECTBIISATH
TIO3HABATEJIbHYIO JCATCIBHOCTBD,
BBIABJIATH HpOGJ’IeMLI, CTaBUTh H

(opMynupoBaTh COOCTBEHHBIE 33/1a41
B 00pa30BaTeNbHONW JESITEeNbHOCTH U
YKM3HEHHBIX CUTYalusX;

- NPUHAMATh MOTUBBI U APTYMCHTEI
Ipyrux  JIoAed  TpH  aHalm3e
pe3yIBTaTOB NCATEIHHOCTH

A.M.byTtneposa, Teopus

3JEKTPOJIUTUYECKON  JUCCOLMALUK, IEPUOJUYECKUI
3akoH J[.11.MeHnneneena,

3aKOH COXPaHEHHUS MaCCHI),

3aKOHOMEPHOCTH,  CHMBOJHMYECKHH  S3BIK  XHUMUH,

(hakTONOTHYECKHE CBENCHUSI O CBOICTBaX, COCTaBe,
MOJYYCHUHU B O€30MACHOM HCIIOJIh30BAHUH BAKHCHIITHX
HCOPTraHMYCCKUX M OPTraHUICCKUX

BCIIECTB B OBITY U MPAKTHUECKOM
JCSITETIBHOCTH YEI0OBEKa;

nP 03. CdopMHPOBAHHOCTh  YMEHUI
XapaKTepHBIE TIPU3HAKU U B3aUMOCBSI3b
WM3YYCHHBIX TTOHATHH, IPUMEHSThH
COOTBETCTBYIOIIHNE MOHATHS IIPH

OTIMCaHWUH CTPOCHUS U CBOMCTB
HEOPTaHNYECKUX U OPTaHMYECKUX

BEIICCTB W WX IIPEBpAIICHUH; BBIABIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUH C

TOHATHSIMH u MIPECTABICHUSIMU
€CTeCTBCHHOHAYYHBIX TPEIMETOB;

P 04. ChopMHPOBAHHOCTH YMEHHIH HCIIOJIH30BATH
HAMMEHOBAHUS XHUMUYECKUX COCTUHEHU I
MEXIYHAPOIHOTO COI03a TCOPETUICCKOM

¥ TIPUKITATHON XUMHH U TPUBHAJIHHEIC

HA3BaHUS BAXXKHEWIINX BEMIECTB (ITWIICH, alleTHICH,
rmnepud, (eHon, GopManbpaerua, YKCycHas KHCIOTa,
TIINIIH, YTapHBINA ra3, YIIEKUCIBINA ra3, aMMHUaK, TalleHas
W3BECTh, HETAIICHAS M3BECTh, IUTHEBAS CO/Ia U IPYTUX),
COCTaBIIATH (POPMYIIBI HEOPTAHMIESCKUX U OPTaHHYCCKIX
BEIIIECTB, YPABHCHHS

XUMHYCCKMX  PEaKiuif, OOBSICHATH HMX  CMBICI;
MOATBEP)KIATh XapaKTEPHbIC XHWMHUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH H
3aMUCSIMH YPABHCHUH XUMHYECKUX

peakuuii;

P 05. ChopMupoBaHHOCTE YMCHHH YCTaHABJIHBATh
MPUHAJICKHOCTh ~ M3YYCHHBIX  HEOPraHWYECKHX U
OPTraHUYECKUX BEIIECTB K OMPEICICHHBIM

KJIAaCCaM ¥ TPYIIaM COCAMHCHHUIA,

BBIABIISATD

JIpYyrux




XapaKTepu30BaTh WX COCTaB M Ba)KHEMIIME CBOICTBA,
OTIPEAETATh BUABI XMMHYECKHX CBs3€H (KOBaJCHTHAaS,
HOHHAS,

METaTMYECKasi, BOJOPOAHASA), THIBI KPHCTAJUIMUECKUX
pELIETOK BEUIECTB; KIACCU(PHUIMPOBATh XHMHUIECKUE
pEaKIuH;

IIP 06. BnaneHue OCHOBHBIMH METOJAaMH HAy4HOTO
MO3HAHMSI  BEIIECTB WM XMMHYECKHX  SIBICHUH
(nabnronenue, H3MepeHue, 9KCIIEPUMEHT,
MOJIETUPOBAHUE);

ITP 07. ChopMHpOBaHHOCTH YMEHU I IPOBOJUTH PACUETHI
10 XUMHYECKUM (popMynaM 1 ypaBHEHUSIM XUMHUYECKHX
peakuuii ¢ WCIONb30BaHWEM (PHU3NYECKUX BEIUYUH,
XapaKTepU3YIOLINX BEIIECTBA C

KOJINYECTBEHHOW CTOPOHBI: MaCCBHI,

o0beMa (HOpMAaNbHBIC YCIOBUS) Ta30B, KOJIHMYECTBA
BEIECTBA; HCIIONb30BAaTh CHCTEMHBIE XHMHYECKHE
3HAHHS IS

NPUHATHUS PELICHUH B KOHKPETHBIX

JKM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C BELIECTBAMU U HX
NPUMEHEHUEM;

P 08. ChopMUPOBAaHHOCTh YMCHHUU ILJIAHUPOBATH MU
BBITIOJIHSATh XUMUUECKHIA

9KCIIEPUMEHT (IpEeBpaILCHUS

OPTaHWYECKUX BEUIECTB INPH HArpeBaHUM, IIOJIydCHHUE
STWIEHAa W HW3YyYCHHWE €ro CBOWCTB, KadeCTBCHHBIE
peaxkuuu Ha

QJIBACTUABI, KPaXMaJl, YKCYCHYIO KHCIIOTY; JE€HATypaus
0eJKOB TpH HarpeBaHWHW, LBETHBIE pEaKIHUU OCINIKOB;
MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa, OTIPeIeNATh
Cpe/ly BOJHBIX PAacTBOPOB, KAaueCTBEHHBIC PEAaKIMU Ha
cynbhar-, kKapOoHaT- U

XJIOPUJ-aHHOHBI, HAa KaTHOH aMMOHHS; pelaTh
JKCIIEPUMEHTAIIBHBIC 331241 TI0

temaM "Meramuisl" n "Hemerasr") B

COOTBETCTBHH C NTPABUIIAMH TEXHUKH 0€30M1aCHOCTH NPH
oOpalleHnn ¢ BelecTBaMH U J1abOpaTOpPHBIM
000opyIoBaHKEM; MIPE/ACTaBISATh pe3yNbTaThl
XMMHUYECKOTO HKCIIEPUMEHTA




B (hopMe 3ammcH ypaBHESHHH

COOTBETCTBYIOIINX PEaKIUil 1

(hopMyTHpPOBaTh BEIBOJIBI HA OCHOBE 3THX

pE3yNIbTaTOB;

IIP.09 ChopMupoBaHHOCTS YMEHHS

aHAIM3UPOBATH XUMUYECKYIO

uH(OpMaLMIO, TOIyY4aeMyl0 U3 pa3HBIX HCTOYHHUKOB
(cpenctB maccoBoii uH(popMmanuu, cetb MHTepHET U
ApyrHe);

ITP.10 ChopmupoBaHHOCTH yMEHHH COOIIOAATH TIPaBHIIa
9KOJIOTMYECKH 1IeJIeCO00Pa3HOro MOBENCHUS B OBITY U
TPYZIOBOH AEATEIHHOCTH B IEIX

COXPaHEHHS CBOETO 370POBHS U

OKpYXarollel NpUpOAHOHN cpebl;

YUUTBIBaTh ~ OMACHOCTH  BO3/ACHCTBUSL HA  JKUBBIC
OPTaHHU3MBI OIIPEAEICHHbIX

BEIIECTB, ITIOHMMAas CMBICH IIOKa3aTens IpeaesbHON
JIOIYCTUMOM KOHIEHTPALUY;

IIP.11 g5 06ydaromuxcst ¢ OrpaHNYEHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsi: CPOPMUPOBAHHOCTh YMEHHUSI
MNPpUMCHATH 3HAHUA 06 OCHOBHBIX IOCTYIHBIX METOHAX
MO3HAaHUA BECIICCTB U XUMHUUYCCKHUX SIBJ'ICHI/II\/'I;




2. COAEP)KAHUE YYEBHOM JUCHUILIMHBI «XUMMSI»

2.1 O0beM y4yeOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

MPAKTUYCCKUC 3aHATUA

. Oo0beMm B
Buna yueOHoi padoThl
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 60
BT. Y.
1. OcHoOBHOE coep:KaHHe 56
BT. Y.
TEOPETHYECKOE 00yUeHne 32
[PAKTUYECKUE 3aHATUS 24
2. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE colep kaHue (cogepKaHue 4
MPUKJIAJTHOT0 MOYJIA)
BT. Y.
TEeOpeTu4ecKoe o0ydeHune 2
2

ITpomexyrounas arrectauus B popme nuddepeHImpoBaHHOrO 3aueTa
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2.2 TemaTuuyecKkuii MJIAH U coJepKaHue YUeOHOH TUCIMILTHHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaa O0bem yacos, B T.4. d®opmupye
pa3/iesioB M TeM (ocHOBHOe 1 MPodecCHOHATBHO-OPUEHTHPOBAHHOE), Tpaxtiy | [Ipodeccion Mble
NpPaKTHYeCKUe 3aHATHUS ecKIe ATBHO- KOMIIeTeH
Bcero | 3amHsaTus | OpHEHTHpOBa un
HHOE
coJIep>KaHue
1 2 3 4 5 6
Pasznea 1. O0masi 1 HeopraHm4veckasi XuMus
Tema 1.1 Copep:xaHue yueOHOI0 MaTepuaja 2 0 0
OcHoBHBIE OcHOBHbBIC MOHATHUS M 3aKOHbI XUMHH. KoluyecTBEHHbIE OTHOIIEHUS B OK 01
MOHSITHS U xumur. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH W PacdeThl IO 5
3aKOHBI yYpaBHEHUSM XUMHUYECKUX peaKInui
PacueTHble 3a1a4n HAa HAXOXKJIEHUE MACCOBOH JTOJIM XUMHYECKUX IIEMEHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoanyecknii 3aKOH M NepUOAHYECKAs] CHCTEeMa XHMHYECKHX OK 01
3aKOH M CHCTEMA | 5yemenToB JI.M.MenaeieeBa 2 OK 02
XHMHYCCKHAX CTpoeHre aToMOB XMMHUYECKHX DJIE€MEHTOB
JIEMEHTOB OCo0EHHOCTH CTPOEHHS JIEKTPOHHBIX 000J109€K ATOMOB JIEMEHTOB
A.M.MenzaeneeBa | gonpmmx nepHoOI0B 5
H3meHeHne CBOMCTB COEIMHEHNN XUMUUYECKUX SJIEMEHTOB B TIEPUOAAX U
rpymmax
IIpakTnyeckoe 3ansaTue Nel 5 5
CocTaBieHHUIO JIEKTPOHHBIX (DOPMYIT AaTOMOB XUMHYECKUX JIEMEHTOB
Tema 1.3 Coaepxanue yueOHOro MaTepuaa 2 0 0
Crpoenue OcHoOBHBIE CBOIiCTBA XMMUYeCKOH cBA3M. KoBaneHTHas CBA3b OK 01
BellecTBa Honnas xumudeckast cBsi3b. Metayumueckas cBs3b. Kpucramnmmueckue 2 OK 02
pEIIEeTKH.
Tema 1.4. Bona. | Cogep:kaHue y4eOHOro MaTepuaJia 8 4 0
PacTBopbI. Boaa, pacTBopbl. 5 OK 01
JuiekTpoJuTHYec | MaccoBas J10Jis PaCTBOPCHHOT'O BEIICCTBA. OK 02
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Kas IIpakTu4yeckoe 3ansitue No2 5 OK 04
AMCCOLUALUA [IpuroroBneHue pacTBopa 3aJaHHOW KOHUECHTPALUHU OK 07
KHCI0TBI, OCHOBAHHS U COJIU — JIEKTPOJIUTHL. DJIEKTPOIUTHYECKASA 2
AUCCOLHALHS.
IIpakTuyeckoe 3ansaTue Ne 3
CocraBiieHre peakiiii HFOHHOTO 0OMEHa ITyTEeM COCTABJIEHUS UX IOJIHBIX U 2
COKpAIICHHBIX MOHHBIX YPAaBHEHUIA.
Tema 1.5 Coaep:xaHue yueOHOro MaTepuaJia 10
Kaaccupukanus | Knaccndpukanus Heopranuveckux Beuectn. [IpocTsie u cl10XKHbBIE OK 01
HEOpPraHu4ecKux | BeuiecTBa. OCHOBHBIE KJIACCHI CIIOXHBIX BEIIECTB (OKCH/IbI, THAPOKCUBI, 2 OK 02
COCIMHEHHI M MX | KUCIIOTHI, conn). HazBanus Heopranuyeckux BemecTs. OKCUabl,
cBoOiicTBa XMMHUYECKHUE CBOICTBA, MTOJIyYEHHUE.
Meranapl. OOmme QuU3NYecKue W XHUMHUYECKHE CBOWCTBA METAJUIOB.
CrniocoObl monydeHus. 3Hau€HUE METAIJIOB W HEMETaUIOB B NPUPOJAE U
KU3HEIESITEIbHOCTH YeJloBeKa U opraHu3MoB. Koppo3usi MeTayioB: BHJIbI
KOPPO3HH, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3UH. 2
Hemeraanbl. OOume ¢usnueckue M XMMHYECKHE CBOWCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemetawioB IV— VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa COEAMHEHUH HeMmeTauioB. KpyroBopoTbl OHOreHHBIX
2JIEMEHTOB B IIPUPOJIE
IIpakTuyeckoe 3ansaTue Ne 4 2
OnpeneneHne CBOMCTB METAJUIOB M HEMETAJUIOB.
XHMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB
(OKCHII0B, THUIPOKCHIIOB, KHUCIOT, COJEH MW JAp.). 3aKOHOMEPHOCTH B 2
M3MEHEHUU CBOWCTB MPOCTHIX BEIECTB, BOAOPOJHBIX COEIUHEHUHN, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
IIpakTHyeckoe 3ansaTHEe NeS
IIpoBeneHne XUMUYECKUX PEAKLIUH, XapaKTEPU3YIOLINX CBOMCTBA 2
HEOPraHWYECKUX BEILECTB
Tema 1.6 Coaeprxanue yueOHOro MaTepuaa 6
Xumuyeckue Knaccupukauuss XMMHYECKHX PpeaKuWid. YpaBHEHUS OKHUCIICHUS- 2 OK 01

peakuuu

BoccTtaHoBJeHUS. CTeneHb okucieHusa. OKUCIUTENh U BOCCTAHOBUTEIIb.
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IIpakTuyeckoe 3ansaTue Ne 6

CocraBJjienue yYPaBHeHUil OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii, OIpeIeleHHe OKHUCIUTENST U BOCCTAHOBUTENS, OIpeaeTcHUe
CTEIEHEN OKHUCIICHUS SJIEMEHTOB.

IIpakTuyeckoe 3ansaTue Ne 7

OnpenesieHne CKOPOCTH XMMHUYECKHUX PeaKIHii, CMellleHHs] PABHOBECHS.
@DaxTOopHIl, BAUSIOUINE Ha CKOPOCTh XUMUYECKON peakiuu. OOpaTuMoCThb
peakuuii. XMMUYECKOE paBHOBECHE.

Pazgen 2. Oprannyeckasi XuMusi

Tema 2.1.
OcHoBHBIE
MOHATHUA
OpraHuyvecKoi
XHUMHH

Coaep:xaHue yueOHOro MaTepuaJia

[Ipenmer opraHuYeCcKON XUMUU.
OCHOBHBIE I0JIO’KEHHUS TEOPUU XUMHUYECKOr0 CTPOCHMS.
N3omepsl. Buasl n3omepun.

IIpakTnyeckoe 3ansaTne Ne8
CocraBneHne CTpyKTYPHBIX (hopMyrr H30MepoB

OK 01

Tema 2.2.
CsBoiicTBa
OpPraHu4YecKux
BEIECTB

Coaep:xaHue yueOHOro MaTepuaJia

16

[IpenenbHbie yrieBoaopoabl. AJIKanbl. HenpeaenbHbIe yriaeBoI0POIbI.
AJakenpl. Ousndeckue cBONCTBA
XHUMHYECKUE CBOMCTBA U nosrydeHue. [Ipumenenne

AJkuHbl. /lnenosslie yriaesogopoasl.bensolr.
N3omepns. Homenkiarypa. XuMudecKkue CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 9
CpaBHEHME CBOMCTB MPEIEIbHBIX U HENPEAEIBHBIX YIIIEBOIOPOJOB.

OK 01
OK 02
OK 04

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

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

XuMHueckue cBoicTBa cnupToB. [Ipumenenne

KapOoHoBbIe KncJ0ThI. XMMUUECKHUE CBOICTBA.

CJ10:xHbBIE 3UPBHI.

IIpakTnyeckoe 3ansaTue Nell
OmnpezeneHne CBOWCTB KaPOOHOBBIX KHUCIIOT

OK 01
OK 02
OK 04
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Amunbl. Knaccudukaius, HOMEHKIATypa. AMHHOKHCIOThI. XUMUYECKHE
coiictBa. besaku. Ctpykrypa. CBolicTBa

IIpakTnyeckoe 3ansaTue Ne 12

CocraBjieHUe ypaBHEHM XUMUYECKUX PEaKIMH ¢ y9acTHeM
OpPraHM4YecKMX BellecTB Ha OCHOBAHUU UX COCTaBa U CTPOEHUS.
buoopranunueckue coenunenus. [lpumenenue u 6uonoruyeckas poib
yraeBooB. OKUCIEHHUE YIIEBOI0B — HCTOYHUK SHEPTUU JKHUBbBIX
opranu3MoB. O61acTy NpUMeHeHNss aMUHOKUCIIOT. [IpeBpaienus 6enkoB
Uiy B opranusme. buonorndeckue GpyHkuuu 6enkoB. buomornueckne
¢byHKLIMU XUpOB. PoJb opraHnyeckoit XUMUM B pEeLLICHUH IPo0ieM
MUIIEeBON O€30M1aCHOCTH

OK 01
OK 02
OK 04

Paspnen 3. Xumusi B ObITY M IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa

Tema 3.1 Xumus
B ObITY 1
NMPOU3BOACTBEHH
Ol 1eATeJbHOCTH
yej10BeKa

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJEP:KAHHe y4eGHOro
MarTepuaJja

4

Hogeiimme 10CTHKEHUA XUMHYECKON HAYKH U XUMHUYECKOM
TeXHOJ0ruM. Pojib XuMHUM NPHU NpPoBepKe TEXHUYECKOT0 COCTOSHUS
aBTOMATH3HPOBAHHBIX cucTeM. [[paBuia noucka u aHanM3a XMUMUYECKON
MH(QOPMAIINH U3 PA3TUYHBIX UCTOYHUKOB (Hay4YHAas U yueOHO-Hay4YHas
JUTepaTypa, CcpeicTBa MaccoBoi nH(popmManuu, cetb HTepHeT)

IIpakTnyeckoe 3ansaTue Ne 13.
Omnpenesenue maccbl BO31yXa, KHCJI0POAAa B KOMIIbIOTEPHOM
JadbopaTopum.

OK 01
OK 02
OK 04
OK 07
[IK 1.4.
IIK 3.3.

JAudpepeHnpoBaHHbIN 3a4eT

Bcero

60

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

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HATMUUs y9eOHOTo KabnHeTa XUMUH.

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 odecriedeHue 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/



15

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 MEemanpeoMemHubiX pe3yibTaToOB MPOBOAUTHCS B XOJI€ 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 HH(bOpMaHHOHHO'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 HayuHou | [IK 1.4, TIK 3.3 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  moHATUsIMH,  Teopusimu, | [1K 1.4, TIK 3.3 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
I[K1.4,11K 3.3

[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 1.4,TIK 3.3

TecToBbIe 3amaHus

JuddepenunpoBaHHo
1 3auer
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3alUCAMHU YPABHEHUN 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)KHEHIINE
CBOICTBa; ONPENENSITh BUIbI XUMUYECKIX
CBSI3€M, THUI KPUCTALIMYECKUX PEIIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMHUYECKHE
peaKiny;

YMEHHI

OK 01,02,04, 07
[IK1.4,1IK 3.3

TecToBnIe 3alaHus

JuddepeHumrpoBanHo
1 3auer

[IP 06. Bnagenue OCHOBHBIMH METOIAMH

OK 01,02,04, 07

[IpakTuueckue padboThI

Hay4HOTro 1mo3HaHus BemectB u xumuueckux | [1K 1.4, 1K 3.3 JuddepeHnnpoBaHHO
SIBJICHHUH (HaOJI01eH1e, U 3aueT

U3MEpPEHHE, SKCTICPUMEHT,

MOJICIINPOBAHUE);

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

mpoBOAUTh  pacuerbl 1o  xumudeckuMm | [1K 1.4, T1K 3.3 CUTYallMOHHBIX 33]1a4
dbopMmynaM M ypaBHEHHUSIM XHUMHUYECKHX; HuddepeHnmpoBaHHO
HCIOJIL30BATh i 3auer

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

I1P.08 c(hOopMUPOBAHHOCTD ymenuit | OK 01,02,04, 07 [IpakTrueckue padoOThI
IUTAHUPOBATh U BBINIOJIHATh XUMUYECKUI I[K1.4,11K 3.3 JuddepeHurpoBanHO
JKCIIEPUMEHT 1 3a4eT

I1P.09 c(hOpMHUPOBAHHOCTh ymenust | OK 01,02,04, 07 PaGora ¢ Tabnumamu u
aHAIM3UPOBaATh XUMHUYECKyt0 nHpopmanuto, | [1IK 1.4, TIK 3.3 WHTEpHET-
HOJy4aeMyIo U3 pa3HbIX UCTOYHHUKAMU
HMCTOYHHUKOB (CPEJICTB MaCCOBOM HuddepennrpoBanHo
uHopManuu, cetb IHTEpHET U apyrue); Il 3aueT

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

co0II01aTh IIpaBUJIa skonoruuecku | [IK 1.4, TIK 3.3 IMCbMEHHBIN OIIPOC
1e1eco00pa3Horo TMOBeNEeHHUS B OBITY U JuddepenunpoBaHHo
TPYAOBOM JeSATeIbHOCTH B HEJISAX il 3aueT

COXpaHEHHS CBOETO 3JI0OPOBBS "

OKPY’KaIOILe IPUPOJTHON CPENBL;

YYUTHIBATh OIACHOCTH BO3JEHCTBHS Ha

KHUBBIE OPTaHU3MBbI OIPEICIIEHHBIX

BEIIECTB, TIOHUMAs CMBICH TIOKa3aTels

npeeNbHON JONYCTUMOM KOHIIEHTPAIUH;

ITP.11. Jos o0ydJaronmxcs ¢ | OK 01,02,04, 07 VcrHbIN 1
OTrpaHUYEHHBIMU K 1.4, TIK 3.3 IMCbMEHHBIN OIIPOC
BO3MOKHOCTSIMU 3JI0POBBS: HuddepennrpoBanno
c(OPMHPOBAHHOCTh ~ YMEHHUSI  IPUMEHSTH il 3aueT

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




