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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 (akryasibHas penakiusi), paclopsLKEHUs
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuu Konnenuu
npenojiaBaHust  00mEeo0pa3oBaTeNbHBIX  JUCHMIUIMH € y4eTOM  Ipo¢eCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccuoHaIbHOro 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 IUCHUIUIMHBL «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 cneuuanpHocT  21.02.20 «llpukiagHas reope3us», YTBEPXKICHHOIO  MPHUKA30M
Munnpocsemenust Poccun Ne 617 ot 26 mromnst 2022 .

Opranuszanus-pazpadoruuk: Cankr-IlerepOyprckoe rocyJIapCTBEHHOE OI0KETHOE
npodeccuonansHoe oOpa3oBarenbHOe yupexaeHue «Kommemx
aBTOMATH3AIUU TIPOU3BOJICTBAY.

[Iporpammy coctraBuna AcadpseBa M.C., mnpenogaBatens CII6 I'BIIOY  «Komnemx
aBTOMaTH3allMU IPOU3BOJCTBAY.

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



3

COIEPXAHMUE

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

1.2. Uenu u nnaHupyemble pe3yibTaTbl OCBOCHHS IUCHUTIIMHBI

1.2.1. Henu AuCIUIUIMHBI B COOTBETCTBUU ¢ cojepxanueM OOIT COO

4

1.2.2. Tlnanupyemsbie pe3yabTaThl OCBOCHUS 0011e00pa30BaTeNbHON YIeOHOM TUCITUTLINHEI B

cootBeTcTBUU ¢ TpeboBanusMu ®I'OC COO u ®I'OC CITO

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

2.2 TemaTW4ecKHii TUTaH U COJIEPKAHUE yUYEOHOM TUCIIUTUTHHBI

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 JUCHUITTINHBI «XXUMMU S

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 no cnermansHoctu 21.02.20 «IIpukinannas reoae3us».

1.2. lHean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CIUNJIMHBI
1.2.1. Heau AucUMILIMHBI B COOTBEeTCTBHH € coaepxkanueM OOII COO

Conepskanue mporpaMMbl «XHUMHUS» HAIPABIICHO HA JOCTHIXKEHUE CICAYIOIMNX IEIeH:

- (QopMmHupoBaHUE CHCTEMbl XMMHMYECKUX 3HAHUI Kak BaKHEWIIEH coCTaBIsOIIeH
CCTGCTBGHHO-H&Y‘IHOI;'I KapTUHBI MHpA, B OCHOBC KOTOpOﬁ JIEXKAT KIKOYCBBLIC IIOHATHA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIJICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (OpPMHUPOBAHHE U PA3BUTHE MPEACTABICHUH O HAYYHBIX METOJaX TIO3HAHUS BEIICCTB
U XMMHYECKHUX peakIuii, HEOOXOAUMBIX AJIsi MIPHUOOPETEHUs YMEHUN OPUEHTHPOBATHCS B MHUPE
BCIICCTB U XUMHNYCCKUX ﬂBHGHI/Iﬁ, HMCIOIIUX MECTO B IPUPOJE, B HpaKTH‘ICCKOﬁ u HOBCGI[HGBHOﬁ
KU3HU;

- Pa3BUTHC yMCHI/Iﬁ u CHOCO6OB JACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOII€HI/I€M n
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOMI0IEHUEM PaBUI 0€30MacHOr0 OOpaIIeHUs C
BEIIECTBAMH.



1.2.2. IlnanupyemMblie pe3yJibTAThl OCBOEHHS 001e00pa3oBaTeIbHON y4eOHOH TMCIHUINJIUHBI B COOTBETCTBHM € TPeOOBAHUSIMM
®I'oC COO u o10oC C11O

Koa n HauMeHoBaHue

IlnanupyeMble pe3yJbTaThl 0CBOCHHS MCIMILIHHBI

¢opmupyembix JINYHOCTHBIE Pe3yabTAThI MeranpeamMeTHble pe3yJbTaThl IIpeaMeTHbIe pe3yabTaThl
KOMIIeTeH U

OK 01. Beibupats crioco6sr | JIP 01. I'paxxnanckoe Bociutanme: | MP  01.  Osnagenne  yHuBepcambHbiME | IIP 01. ChopMUpOBaHHOCTH MPEICTABICHHIA: O
peneHus 3aj1a4 | cOPMHUPOBAHHOCTD TPAXKIAHCKOW TO3UIMU | YIeOHBIMH IO3HABATENBHBIMH  JICHCTBHAMH: | XMMHUUYECKOI COCTaBISIOIECH
npodeccHoHaIBLHOM o0yuatorerocs Kak aKTUBHOTO U | CaMOCTOSITETIBHO (dopMyIHpOBaTH U | €CTECTBEHHOHAyYHOH KapTHHBl MHpa, POJIH
JIeSITeNTbHOCTH OTBETCTBEHHOTO YJIeHa POCCHIICKOTO | aKTyalIM3UpOBaTh MpobJIeMy, pacCMaTpUBaTh €€ | XMMHUU B TIO3HAHUM SIBICHUM NPUPOABI, B
IIPUMEHHUTEIBHO K | obmiecTBa; BCECTOPOHHE; (hOpMHUPOBaHUH MBIIUICHUS U
Pa3IUYHBIM KOHTEKCTaM; JIP  02. [IlarpuoTuueckoe BOCHHTAaHME: | - YCTAHABJIMBATh CYIIECTBCHHBIH NPH3HAK WM | KyJbTYPhl JHYHOCTH, €€ (DYHKIHOHAIBHOU
OK 02. Hcronb3oBaTh | copMHpOBaTh LEHHOCTHOE OTHOIICHHWE K | OCHOBAHMS AJSI CPABHEHHUS, KJIACCH(HKALMKM W | TPAMOTHOCTH, HEOOXOAMMOH I  peuIeHUs
COBpPEMEHHBIE CPE/CTBA | TOCYIapCTBEHHBIM CHMBOJIAM, HCTOPHIECKOMY | 0000mIeHUs MPAKTHYECKUX 33134 U
MIOUCKA, aHanm3a U | 1 NPUPOJHOMY HACIECOUIO, MaMIATHUKAM, | - CIOCOOHOCTB u TOTOBHOCTB K | 9KOJOTHYECKH 0OOCHOBAaHHOTO
HHTEpIpEeTalnn TpagulMaAM HapomoB Poccuu, DOCTHXKEHHSAM | CAMOCTOATENILHOMY IMOUCKY METOJIOB PEIICHUS | OTHOLIEHUS K CBOEMY 3J0POBBIO U
nHdopmanun n | Poccum B Hayke, HCKYCCTBE, CIOpTE, | MPAaKTHMYECKUX 3a7a4, MIPUMEHEHHIO PAa3IMYHBIX | IPUPOJHON Cpene;
HHPOPMAIUOHHBIC TEXHOJIOTUAX U TPYAE; METOJOB ITIO3HAHUS; ITP 02. Bmagenne cHUCTEMON XUMHYECKHX
TEXHOJIOTHH st | JIP 03. JlyXoBHO-HPaBCTBEHHOE BOCIUTaHHE: | - (JOPMHPOBAHHWE HAYYHOTO THIA MBIIUICHHS, | 3HAHHH, KoTOpas BKJTIIOYaeT:
BBITTOJTHEHHS OCO3HaHME JIMYHOTO BKJAJa B IOCTPOCHHE | BIaJCHHE Hay4yHOU TEPMUHOJIOTHEH, | OCHOBOIOJNATAIONINE TOHATHA  (XMMUYECKUH
npodecCHOHANBHBIX 33/1a4; ycToiunBOTO OYymyIIero KITFOUEBBIMH HOHATHSMH U METOJIaMH; 3JIEMEHT, aTOM, 3JIeKTPOHHas 000JI0uKa aToMa,
OK 04. A¢pdexrusHo | JIP 04. duznyeckoe BOCIIMTAHUE: | - BIIA/IETh HaBBIKAMHU y4ebHO - | S-, p-, d syeKTpOHHBIE OpPOMTANIM AaTOMOB, HOH,
B3aMMOJIefICTBOBATh u | chopMHPOBAHHOCTH 3/I0pPOBOTO M OE30MACHOTO | MCCIIEIOBATENbCKOM " MIPOEKTHOM | MoONeKyIa, BaJICHTHOCTB,
paborate B KOJUIEKTHBE M | 00pasa HM3HHM, OTBETCTBEHHOTO OTHOIIEHMS K | JIESTEIHHOCTH, HaBBIKAMU paspelleHns | NIEeKTPOOTPULATENBHOCTb, CTENEHb OKHUCIICHUS,
KOMaHJIE; CBOEMY 3JI0pPOBBIO npobuiem; XMMHYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
OK 07. CogpeiictoBars | JIP 05. TpyaoBoe BociuTaHue: -aHAJIM3UPOBATH TIONYYCHHBIC B XOJIC PEIICHUS | MOJSIPHBI  00BEM,  YIJIEPOIOHBIA  CKEleT,
COXpPaHEHHMIO OKpYKalolleW | -  WHTepec K  pasiuu4yHbIM  cdepam | 3a7add pe3yibTaTbl, KPUTHYECKH OIIEHMBATh WX | (YHKIMOHAIbHAS TPYIIA, PaguKal, H30MepHs,
cpensl, npodecCHOHANBHON  NIeSITeNBHOCTH, YMEHHE | JOCTOBEPHOCTh, NMPOTHO3MPOBATH M3MEHEHHE B | M30MEPHI,
pecypcocOepekeHuIo, COBEpIIaTh OCO3HAHHBII BHIOOpP Oyylleil | HOBBIX YCIOBUSIX; TOMOJIOTHUECKUII psifil, TOMOJIOTH,
NpUMEHATh  3HaHUA 00 | mpodeccun u peanu3oBbiBaTh coOctBeHHble | MP 02,  OsnameHne  yHHBEPCAIbHBIMH | YTIIEBOAOPOJBI, KHCIOPOI- U
HN3MEHEHHUN KIIMMaTa, | >KH3HCHHbIE IUIaHBI; KOMMYHHUKATHBHBIMH JCHCTBUSIMH: a30Tco/IeprKaIue COeTNHEHNS,
HIPUHLIMIIBI OepeXITMBOTO | - TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHMIO M | - BIAJIETh Pa3IMIHBIME CIIOCOOaMHU OOIICHHUA U | OMOJIOTHYECKH aKTHBHBIE BEUIecTBa (YTICBOMIBI,
MIPOU3BOJICTBA, IPGEKTUBHO | CAMOOOPA30BaHMIO Ha TMPOTSHKEHUM BCEH | B3aUMOJEHCTBUS SKUPBI, Oenkwm), MOHOMEp, MOJUMED,
JieificTBOBaTh B | )KW3HU; - TOHMUMAaTh M HCIIONB30BATh INPEHMYINECTBA | CTPYKTYpPHOE 3BEHO,
Ype3BbIUANHBIX CUTyalUAX JIP 06. Dxonoruyeckoe BOCIUTAHUE: KOMaH/IHOH M MHIUBHIYaJIbHOH paboThI BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,
K 1.6. [MpoBoanTs | chopMUPOBAHHOCTH skonorpueckod | MP  03.  OBnageHue  yHUBEpPCAJIbHBIMU | KPUCTAJUIMYECKAsl PELIETKA, TUIbl XUMHUYECKUX
crenuanbHble KyJIbTYphl, IOHUMAaHHUE BIIUSHUS COLUAIBHO- | PETYISATUBHBIMU ACHCTBUAMU: peakuuii  (OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE,
reofie3UYeCKre H3MEPEHUs | IKOHOMUYECKHX MpPOIECCOB HAa COCTOSHHE | - CaMOCTOSTENILHO OCYILECTBIISITh | 3K30- U

NPUPOJHOM U COIMAIBHON CpeJibl, OCO3HAHME | MTO3HABATENBHYIO  JICSITENBHOCTh,  BBUIBISITH | DHIOTEPMUYECKHE, PEaKLH HMOHHOrO OOMEHa),




6

pH 9KCILTyaTallH
MTOBEPXHOCTH H HEZIP 3eMITH.
IIK 3.3. Peanus3oBsBaTh
MEpONPHATHSA o
HOBBIILICHUIO

3¢ EeKTHBHOCTH pabor,
HarpaBJIeHHBIX HA CHIKEHUE
TPYLOEMKOCTH "
TIOBBILIEHUS

MIPOU3BOIUTEIHLHOCTH TPYAA.

rI106aIbHOTO
npobieM;

- IUNJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUH B
OKpYXarollel cpelie Ha OCHOBE 3HaHMS Liejei
YCTOWYHBOTO Pa3BUTHUS YEIOBEYECTBA;

- AaKTUBHOE HEIPUATHE JeUCTBUH,
MPUHOCAIINX BPeJ OKpY’Karoliel cpene;

JIP 07. lleHHOCTM Hay4yHOTO MO3HAHUS:
OCO3HaHME LIEHHOCTH Hay4YHOH NesITeNbHOCTH,
TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO H
UCCIIEI0BATENbCKYIO JIeSITeTbHOCTD
MHIMBHIYaJIBHO U B TPYTIIE.

XapakTepa  3KOJOTMYECKUX

mpoOJeMbl, CTaBUTh ®  (OPMYIHPOBATH
COOCTBeHHBIE 3aZadyd B  0Opa3oBaTEIbHOM
JeATEeIbHOCTH U KU3HEHHBIX CUTYaIHAX;

- IpPUHUMAaTh MOTHBBI M apryMEHTBHI JAPYTHX
JFoJIell IIPU aHaJIN3e Pe3ybTaToB ASSATEILHOCTH

pacTBop, 3JIEKTPOIIHTHI, HE3JIEKTPOIIHUTHL,
3JEKTPOIUTHYECKAS

JVICCOIMAINST, OKUCITUTEIb,

BOCCTaHOBHTEIT, CKOPOCTH XUMHUYECKOH

pEaKIy, XUMUIECKOE PaBHOBECHE),

TEOPUH ¥ 3aKOHBI (TEOpUSI XHMHUYECKOTO
CTPOEHUS OPraHUYECKUX BELIECTB

A M.Bbytneposa, Teopus

3EeKTPOIUTUYECKON JUCCOLMALIUY,
nepuoauueckuii 3axox JI.M1.Menzeneesa,

3aKOH COXPaHEHHUS MacChl),

3aKOHOMEPHOCTH, CHMBOJINYECKHI S3bIK XUMHH,
(axToMOrMYECKNe CBEACHMI O CBOMWCTBAX,
COCTaBe, MOJTyYEHHU u 6e3omacHOM
HCIOJIb30BaHUH BaKHEHIINX

HEOPTaHUYECKUX U OPraHUYECKUX

BEIIECTB B OBITY M MPAaKTHIECKOH

JIESITEIBHOCTH YEJI0BEKaA,

IIP 03. ChopMUPOBAHHOCTL YMEHHIA BBISIBIISATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBS3b
W3yYCHHBIX TOHATHH, IPUMEHATh
COOTBETCTBYIOIIUE NIOHITHS IIPU

OIMCAaHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX

BEIIECTB W WX IPEBPAICHUH; BBIABIATH
B3aNMOCBSI3b XMMHUECKHUX 3HAHUH ¢

MOHATHAMH M TPEACTABICHUSAMU  JAPYTHX
€CTECTBEHHOHAYYHBIX NTPEIMETOB;

P 04. CdopmMHpoBaHHOCTD yMeHUNI
WCIIONIB30BaTh ~ HAMMEHOBAHUS  XMMHUYECKHX
COEIMHEHU N MEXIYHAPOIHOTO coro3a
TEOPETHUUECKOM

Y TIPUKJIATHON XUMHH U TPUBHAJIHHbIC

Ha3BaHW BaXHEWIIMX  BEUIeCTB  (ITHIIEH,

aleTWIeH, MIMIepuH, (eHon, QopMalbaerua,
YKCYCHasl KHCJIOTa, TJIMIMH, YrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMMak, TalleHasi H3BECTb,
HeralieHasl U3BeCTb, IUThEBas COAA U IPYTHX),
COCTaBJIATh  (OpPMYJIbI HEOPraHWYECKHX U




OpPTraHUYECKUX BELIECTB, YPABHCHUS
XMUMHUYECKHX PEaKIuil, OOBSICHATh HX CMBICI;
MOATBEPXKAATh  XapaKTepHbIE  XUMHUYECKHUE
CBOMCTBa BEIIIECTB COOTBETCTBYIOIIUMH
IKCIEPUMEHTAMU U

3aMUCAMU YPAaBHEHUH X UMUIECKUX

peakuuii;

P 05. CdhopMupoBaHHOCTH YMEHHH
yCTaHABJIMBaTh IMPUHAUICHKHOCTh H3YICHHBIX
HEOPTraHMYCCKUX WM OPTraHUYECKHX BEIIECTB K
OMpeIeICHHBIM

KJIaccaM U rpyIinaM COeTUHEHHH,
XapaKTepu30BaTh HX COCTAB W BAXKHEHIIHUE
CBOMCTBA; OMNPEACNATh BHIBl XUMHYECKUX
CBsi3eii (KOBaJICHTHAsI, HOHHASI,

MeTaTHYeCcKas, BOJIOPO/IHAST), THIIBI
KPHCTAJUTHUECKUX perieTok BEILIECTB;
KJIacCU(UIMPOBATH XUMHUCCKUE PEAKIIHH;

P 06. BnageHue OCHOBHBIMU METOJaMH
HAYYHOTO TO3HAHMS BEIIECTB M XUMHYCCKHX
SIBIICHUM (mabmoeHue, HU3MEpEHHe,
JKCIICPUMEHT, MOICITHPOBAHKE);

IIP 07. ChopMUpOBaHHOCTH YMEHUI MPOBOJUTH
pacyetl 1O XUMHYECKHM  dopMyaaM U
YpaBHEHHSIM XUMHYIECKUX

peakuuii ¢  HCHONB30BaHHEM  (DU3UUECKHUX
BEJIMYMH, XaPAKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MACChI,

o0bemMa  (HOpPMaJbHBIE  YCIOBHS)  Ta30B,
KOJINYECTBA BEIIECTBA; HCIIOJIb30BaTh
CHUCTEMHbBIC XUMHUYCCKUE 3HAHUS IS

NPUHATHS PEIICHUH B KOHKPETHBIX

JKM3HEHHBIX  CHTYallUsiX,  CB3aHHBIX  C
BEILIECTBAMH M UX IIPUMEHEHUEM;
P 08. CdopmMHpoBaHHOCTD yMeHUNI

TUIAHUPOBATh M BHITTOJIHATH XUMUYECKHN
9KCIIEPUMEHT (IpEeBpaILCHUS

OpPTraHWYeCKUX BEIIECTB IPH HArpeBaHUH,
MOJly4YeHHE JTUJICHA M U3YyYEHHE €ro CBOMCTB,




Ka4eCTBEHHBIE PEAKIMH Ha

IBJCTUABI, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTypanus OeJKOB [P HarPEBAHUH, [IBETHbIC
peakuy OenKoB; MPOBOAUTH PEAKIIUN HOHHOTO
oOMeHa, OTpeesITh

cpeny BOJHBIX pPAacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyibdaT-, KapOoHaT- U
XJIOPHU/I-aHHOHBI, HA KaTHOH aMMOHWUSI; pellaTh
SKCIEpUMEHTANbHBIE 3aJaul 110

temaM "Metaiel" 1 "Hemerannsr") B
COOTBETCTBUH c npaBWJIaMd  TEXHUKHU
6e301macHOCTH PH 00PAIIECHUH C BEIIECTBAMH 1
71a00paTOpHEIM 000PYAOBAaHUEM; NPEICTABIAT
Pe3yNbTaThl XUMHYECKOTO SKCIIEPUMEHTA

B (hopMe 3anmcH ypaBHEHUH

COOTBETCTBYIOIINX PEaKnuii 1

(hopMyIHpPOBaTH BEIBOJIBI HA OCHOBE 3THX
pe3yIbTaToB,

IIP.09 ChopMHUPOBAHHOCTH YMEHHS
AHATTU3UPOBATH XUMUYECKYIO

uHdopmanuio, TOJNy4aeMyl M3  Pas3HbIX
HCTOYHMKOB (CpelCTB MaccoBoi MH(opMaiuH,
ceTh IHTEpHET U OpyTHe);

P.10 ChopMupoBaHHOCTH YMEHHH COOIIOIATH
MpaBWjla  JKOJOTHYECKH  IeJIeco00pa3Horo
TIOBEACHUSI B OBITY M TPYIIOBOH NESITEILHOCTH B
LeIsIX

COXPaHEHHsI CBOETO 37I0POBbS U

OKpY’Karollel IpUPOSIHON Cpebl;

YYUTHIBATh OMACHOCTH BO3JICHCTBHS Ha XKHMBHIE
OpTraHU3MBI OTIPE/ICIIEHHBIX

BEIIECTB, IIOHUMAas  CMBICI  ITOKa3aTewst
MpeAesIbHONW JOMyCTUMOW KOHIICHTPALIVH;
MP.11 ans oGyyaronuxcs ¢ OrpaHUICHHBIMHU
BO3MOKHOCTSIMU 3]10pOBbS:
ChopMHPOBaHHOCTD YMEHUSI IPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HaHHUS
BELIECTB U XUMHYECKUX SIBJICHUIL;




2. COAEP)KAHUE YYEBHOM JUCHUILIMHBI «XUMMSI»

2.1 O0beM y4yeOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

MPAKTUYCCKUC 3aHATUA

. Oo0beMm B
Buna yueOHoii padoThl
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 60
BT. Y.
1. OcHoOBHOE coep:KaHHe 56
BT. Y.
TEOPETHYECKOE 00yUeHne 42
IIPAKTUYECKUE 3aHATUS 14
2. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE colep kaHue (cogepKaHue 4
MPUKJIAJTHOT0 MOYJIsA)
BT. Y.
TEeOpeTu4ecKoe o0ydeHue 2
2

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

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJa O0bem yacos, B T.4. dopmupye
pa3/iesioB M TeM (ocHOBHOE 1 IPO(eCcCHOHATBLHO-OPUEHTHPOBAHHOE), TpaxTuy | [podeccron Mble
NpPaKTHYeCKUe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3aHsATHA | OpHEHTHpOBa nuu
HHOE
CoJIep)KaHue
1 2 3 4 5 6
Pazgen 1. O0mas u HeopraHuveckass XuMus
Tema 1.1 Cojaep:kaHue y4e0HOTro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIC MOHATHUS M 3aKOHbI XUMHHU. KOoIuyecTBEHHbIE OTHOIICHUS B OK 01
MOHSITHS U xumur. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XUMHH W pacyeThl IO 5
3aKOHBI YpaBHEHUSM XUMHUYECKUX PEaKIIUH.
PacyerHble 3a1a9u Ha HAXOXKJICHUE MACCOBOM JIOJTU XUMUYECKUX JICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoanueckuii 3aKOH M NepUHOAMYECKAsT CHCTEMAa XMMHUYECKHX OK 01
3aKOH M CHCTEMA | 5yemenToB JI.M.MenaeieeBa 2 OK 02
XHMHYCCKHAX CTpoeHHe aTOMOB XHMHUYECKHX AJIEMEHTOB
JIEMEHTOB OCOGEHHOCTH CTPOEHHS YTEKTPOHHBIX 000JI09€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | gopmmx NepUoI0B 5
W3meHeHne CBOICTB COSAMHEHHI XUMUYECKUX AIIEMEHTOB B TIEPUOJIaX U
rpyIiax
IIpakTnueckoe 3ansaTue Nel 5 5
CocraBjieHHE IEKTPOHHBIX (HOPMYIT AaTOMOB XHMHUIECKHX JJIEMEHTOB
Tema 1.3 Coaepxanue yueOHOro MaTepuaa 2 0 0
Crpoenue OcHoBHbBIE CBOMCTBA XUMHYeCKOH cBsA3U. KOoBasileHTHAs CBA3b OK 01
BellecTBa HonHas xumnueckast cBsa3b. Metaiumdeckas cBsi3b. Kpucrannueckue 2 OK 02
PEIIEeTKH.
Tema 1.4. Boga. | Cogep:kaHue y4eOHOro MaTepuaJia 8 4 0
PacTBopbI. Bona, pacTBopsbl. 9 OK 01
DuiekTpoJuTHYeC | MaccoBas 101 paCTBOPEHHOTO BEIIIECTBA. OK 02
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Kasl
AUCCoONHNaAN A

IIpakTHyeckoe 3ansiTue Ne2.,
[Ipurorosnenue pacTBopa 3alaHHOM KOHUEHTPALIMH

KucnoTbl, OCHOBaHUS M COJIM — DIIEKTPOJIUTHI. JJIeKTPOJIUTHYECKAS
JUCCOINAIHS.

IIpakTuyeckoe 3ansaTue Ne 3
CocraBiieHre peakiiii HFOHHOTO 0OMEHa ITyTEeM COCTABJIEHUS UX IOJIHBIX U
COKpAIllEHHBIX HOHHBIX YPaBHEHUII.

OK 04
OK 07

Tema 1.5
Knaccupurxanus
HEOPraHU4eCcKHX
COCIUHEHMIT U uX

CBOMCTBa

Coaep:xaHue yueOHOro MaTepuaJia

10

Knaccupurkauus Heopranmdeckux Beuects. [IpocTeie U cnoxHbIE
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHIBI,
KHCIOTHI, conn). Ha3zBanus Heoprannueckux BemecTB. OKCUabl,
XMMHYECKHE CBOMCTBA, MOJYyYCHUE.

Metamabl. OOmue @u3nueckue W XUMHUYECKHE CBOWCTBAa METAJIOB.
CnocoObl monydeHus. 3HAYEHHE METallIOB M HEMETAIJIOB B MPHUPOAE H
KU3HEIESITEIIbHOCTH YeJIOBeKa M opraHu3MoB. Koppos3usi MeTayuioB: BUIBI
KOPPO3H1H, CIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3IUHU

Hemeranasbl. O6mue ¢puznyeckne 1 XMUMUYECKHE CBONCTBA HEMETAJLIOB.
Tunununele cBoiicTBa HemeTamnoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeTMHEHNI HeMeTaioB. KpyroBopoTel GMOTeHHBIX
JJIEMEHTOB B IPUPOJE

XHMHYECKHE CBOIICTBA OCHOBHBIX KJIacCOB HEOPraHUYE€CKUX BCIICCTB
(OKCI/I,Z[OB, TUAPOKCUIAO0B, KHUCIIOT, colleil u I[p) 3aKOHOMepHOCTI/I B
N3MCHEHHUHU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOJIHBIX COG)IPIHGHI/If/i, BBICIIUX
OKCHUIOB U THAPOKCHUIOB

IIpakTHyeckoe 3ansaTue Ned.
IIpoBeneHne XUMUYECKUX PEAKIIUH, XapaKTEPU3YIOLINX CBOMCTBA
HEOpPraHMYECKUX BEIIECTB

OK 01
OK 02

Tema 1.6
XuMuueckKue
peakuuu

Conep:xanue yueOHOro MaTepuaJa

Knaccupukanmsa XuMHYeCKMX peaknuil. YpaBHEHUS  OKHUCIICHUS-
BOCCTaHOBJICHMs. CTeneHb OKUCIEeHHs. OKHCIUTENb U BOCCTAHOBUTEII.

OK 01
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IIpakTnyeckoe 3ansitue Ne 5.

CocraBienue ypaBHeHI/Iﬁ OKHC/IUTECJIBbHO-BOCCTAHOBHUTC/IbHBIX

peaKkuui, OIpPEIEICHUE OKHUCIUTENS U BOCCTAHOBUTEINS, OIPEACICHUE 2
CTENEHENW OKUCIICHUS SJIEMEHTOB.
CxopocTh XMMHUYECKUX peakunuii. DakTopbl, BIUAIOUIME HA CKOPOCTh 5
XUMHUYECKOH peakuuu. O0paTuMocTh peakiiuii. XuMu4yeckoe paBHOBecHe.
Pa3znea 2. Oprannyeckasi Xumusi
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 4
OcHoBHBIE [Ipeamer opraHM4ecKoi XUMHH. OK 01
NOHATHS OcHOBHBIE 110JI0KEHHS TEOPHHA XHMHYECKOI0 CTPOCHHS. 2
opranu4eckou | VM3omepsl. Buasl m3omepun.
XUMHH IIpakTuyeckoe 3ansitue Ne6
CocraBnenue CTpYKTYPHBIX (hopMyIT H30MEpPOB 2
Tema 2.2. Coaepxanue yueOHOIro MaTepuaa 16
CpoiicTBa IIpenenabHbie yriieBoaopoabl. Pu3ndeckue CBOMCTBA AIKaHOB 2 OK 01
opraHM4yeckux | XHMMHYECKHE CBOWCTBA U MOJy4YeHHE alKaHOB. [IpuMeHeHue OK 02
BeLeCTB AuikeHbl. AakuHbl. M3oMepus. Homenkiatypa 2 OK 04
XMMHUUYECKHE CBOWCTBA AIKEHOB, AJIKMHOB
/{ueHoBbIe YIi1eBO10POAbIL. 3a1a4u HA BIBOJ (pOpMY.IbI 5
ben3zon. XuMuyeckue cBONCTBA
Cnuprsl, K1accuukanusi, HOMEHKIATypa, (pu3nYecKHe CBOMCTBA. OK 01
Pemtenne 3amau. 2 OK 02
XHUMHYECKHE CBOMCTBA cUpTOB. IIpuMeHeHne OK 04
KapOoHoBbie KHC10THI. XHMHYECKHE CBOICTBA. 2
Cao:xublie 3¢pupsbl.
IIpakTHyeckoe 3ansaTHE Ne7 2
CBoiicTBa KapOOHOBBIX KHCIIOT
Amunbl. Kinaccuduxkaiys, HOMEHKIaTypa. AMHUHOKHCJIOTBI. XUMUYECKHE 2 OK 01
CBOMCTBA OK 02
beaxku. Ctpykrypa. CBoiicTBa OK 04
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Buooprannyeckue coequnenusi. [Ippumenenne u 6nonorunyeckas poib
yriaeBofoB. OKUCIEHHE YIIIEBOA0B — UCTOYHUK YHEPTUU )KUBBIX
opraun3MoB. O01acTi NpUMEHEHH aMHHOKHCIIOT. [IpeBpamiennus OenkoB
UM B opranusme. buonornueckue GpyHkiuu 6enkos. buongornueckue
¢byHKIMH XUpOB. Posib OpraHndeckoll XUMHUU B PEILICHUU TPOOIIEM
IUILEBOM 0€301aCHOCTH

Pa3nen 3. Xumusi B ObITY M IPOM3BOACTBEHHOM J1eSITEJIbLHO

CTH YC¢JI0BCKA

Tema 3.1 Xumus

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coa€epiKaHuE yqeﬁﬂoro

4 2
B OBITY M MaTepHaJia
npousBoAcTBeHH | HoBeiimue 10CTHKEHUA XUMHYECKOH HAYKH U XMMUYECKO TeXHOJIOT UM, OK 01
OM NeATeNbHOCTH | Posib XuMUH B o0ecnmedeHHH DJKOJIOTHYECKOW 0e30MaACHOCTH MpH OK 02
yeJJ0BeKa reojie3M4ecKoil MoAroToBKe CTPOUTENbHBIX 00beKTOB. [IpaBuiia moucka u 5 OK 04
aHaJIM3a XMMUYECKOH MH(OpMAIMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas U OK 07
yuyeOHO-Hay4yHasi JIMTepaTypa, CpelcTBa MaccoBOW HH(OpMalNU, CETb IK 1.6.
uTepHer) IK 3.3.
IIpakTHyeckoe 3ansaTHe Ne 8
BrisiB/IeHHe PUYUH KAPCTOBBIX MPOIECCOB, BIMSIOIIMX HA pesibed. 2 2
JuddepeHupoBaHHbIN 3a4eT 2
Bcero 60 16
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3. YCJOBUA PEAJIMSAIIAUA ITPOT'PAMMBbBI YUYEBHOM JUCHUITIUHBI
«XHUMHUSA»

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HATMUus yaeOHOro kabnuHeTa XuMUH.

O6opynoBanne yaeOHOTo KaOWHETA: TTOCAJOYHBIC MECTA 110 KOJIMYECTBY 00YJArOIIUXCS;
pabouee MECTO TpernojaBaress, 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: a5ieKTpoHHas (hopMa yaeOHOTo TOCOOUS 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 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

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

IIpenmeTHble pe3yabTaThI

O0beKT KOHTPOJIA ¢

@®opMBI B METO/IbI

Kpyrosopa u (GyHKIIMOHATBHOU
TPAMOTHOCTH 4YEJIOBEKA JUIsl  PEeIIeHUS
MPAKTHYECKUX 3a7a4;

yyeTom KOHTPOJISAA M OLleHKH
npogeccnoHAIbLHOI pe3yJibTaToB
HANPABJEHHOCTH o0yueHust
I1P 01. Cdopmuposannocts | OK 01,02,04, 07 VY CTHBIN U TUCbMEHHBII
npeacraBiennii o  wmecre xumuu B | [IK 1.6, TIK 3.3 onpoc
COBPEMEHHOI Hay4YHOH KapTUHE MUDPA; HuddepenunpoBaHHoi
MMOHUMaHWE POJIU XUMHH B (POPMUPOBAHUU 3auer

[P 02. BnameHue OCHOBOIIOJATAOIIUMHA

0K 01,02,04, 07

VY CTHBIA Y TUCHbMEHHBIN

HN3YUCHHBIX HOH?ITI/IfI, MNPUMCHSATH

COOTBCTCTBYIOIIIHC IIOHATHUA pu
OITMCaHHNH CTpOCHUMA n CBOMCTB
HCOPTaHUYCCKUX n OpTraHUYCCKUX

BC€IICCTB U UX npeBpameHI/Iﬁ; BBISBIISITH
B3aHMOCBSI3b XMMHYECKMX 3HaHUM C
MOHATHUAMU U MMPEACTABICHUAMU JPYTUX
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

XUMUYECKUMH  TMOHATUsMH, Teopusmy, | [IK 1.6, TIK 3.3 Ompoc

3aKOHaMU u 3aKOHOMEPHOCTSIMH; HuddepenurpoBaHHON
YBEPEHHOE  IOJIb30BAHUE XMMHUYECKOU 3a4eT

TEPMHUHOJIOTUEN U CUMBOJIMKOM;

ITP  03. CdopmupoBannocts ymenuit | OK 01,02,04, 07 [TpakTuyeckue paboThI
BBISABJISTH K 1.6, TIK 3.3 HuddepenunpoBanHoit
XapaKkTepHble MpPHU3HAKW W B3aWMOCBS3b 3a4eT

I[P 04. CdopmupoBaHHOCTH
MCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKYHAPOIHOIO CO03a TEOPETHUECKON U
IPUKJIAJAHON XUMUU U TPUBUAJIbHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB
COCTaBJIATh (POPMYIIBI HEOPIrAHUYECKUX U
OpraHMYECKHUX  BEIIECTB,  COCTaBIATH
YpaBHEHHUS

XUMHUYECKHX pPEaKUUd, OOBACHATh UX
CMBICJI; IOATBEPAKIaTh XapaKTEPHbIE
XMMHYECKHE CBOICTBA BEILIECTB

YMEHUHN

OK 01,02,04, 07
I[IK 1.6, IIK 3.3

TectoBrIe 3aganns
JuddepeHnnpoBaHHoi
3a4eT

OCYHICCTBJIACTCA
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COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH H
3aIUCSAMH YPABHEHUN XUMUYECKUX
peaKIuii;

I[P 05. CdopmupoBaHHOCTH
YCTaHaBJIMBAThH IIPUHAJIEKHOCTh
M3YyYECHHBIX HEOPIraHUYECKUX U
OPraHWYECKUX BEIIECTB K ONPENEICHHBIM
KJIaccaM U IpyIIaM COEAUHEHH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEUILINE
CBOICTBA; OIPEIEIATh BUIAbl XHMUYECKUX
CBSI3€H, TUIl KPUCTAJUIMYECKUX PELIETOK
BEIIECTB; KJIACCU(DUIIMPOBATH XUMHYECKHE
peakluy;

yMEHUHI

0K 01,02,04, 07
IIK 1.6, IIK 3.3

TecroBble 3a0aHus
HuddepenunpoBanHoi
3a4eT

[P 06. Bnagenue OCHOBHBIMH METOIAMH

0K 01,02,04, 07

[IpakTueckue paboOThI

Hay4HOI'0 MTO3HAHUS BEILIECTB u | IIK1.6,11IK 3.3 HuddepenunpoBanHOi
XUMHUUYECKUX SIBJICHUM (HaOIt0eH1e, 3a4er

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

[1P.07  CdopmupoBannocts  ymenwmii | OK 01,02,04, 07 Pemenue

npoBoAuTh pacderbl 1o xumuueckum | I1IK 1.6, I1IK 3.3 CUTYallMOHHBIX 33724
dbopMynaM U ypaBHEHHUSM XUMHYECKHX; HuddepenunpoBaHHoi
HCII0JIb30BaTh 3ayeT

CUCTEMHBIE XUMUYECKHE 3HAHUA JUIA
MIPUHSATHUS PELIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C
BEIIIECTBAMH M UX IPUMEHEHUEM;

ITP.08 copmupoBanHocTs  ymenwuit | OK 01,02,04, 07 [TpakTuyeckue paboThI
IJIAHUPOBATh U BBIITOIHATH XUMUYECKUN [IK 1.6, I1IK 3.3 HuddepenurpoBaHHON
HKCIEPUMEHT 3a4eT

I1P.09 chopmupoBanHocts  ymenus | OK 01,02,04, 07 Pabota c Tabnunamu u
aHaJIU3UpOBATH xumnueckyto | I1IK 1.6, ITIK 3.3 UHTEPHET-UCTOYHUKAMU

MH(pOpPMALINIO, TOTYYaeMYIO U3 pPa3HbIX
UCTOYHHUKOB (CPEJICTB MacCOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue);

HuddepenurpoBaHHON
3a4eT

I[TP  10. CdopMupoBaHHOCTb yMEHUI
coOnrofaTh  IpaBWja  SKOJIOTHMYECKH
1es1ecoo0pa3Horo MOBEJACHUS B OBITY U
TPYIOBOM  JEATEIIBHOCTH B IEJBIX
COXpaHEHHUs  CBOEro  3J0pOBbiI U
OKpYKaroIllel MPUPOIHON CPEJIbI;

YUUTBIBATh ONACHOCTh BO3JCHCTBUS Ha
KUBBIE OPTaHU3MBI OTIPEICTICHHBIX

BEILIECTB, MOHMMAas CMBICT IOKa3aTems
MPEEIbHON TONYCTUMON KOHIIEHTPAllUH;

0K 01,02,04, 07
IIK 1.6, I1K 3.3

YCTHBIN U TMChbMEHHBIN
ompoc
JuddepenunpoBaHHOi
3a4eT

I1P.11. Jns 00y4armuxcs c
OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0pPOBBSL:

c(hOpMUPOBAHHOCTh yMEHUSI TPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOIaX
MMO3HAHMSA  BEIIECTB M XHMHYCCKHX
SIBIICHUM.

0K 01,02,04, 07
IIK 1.6, IIK 3.3

YCTHBIN U TMChbMEHHBIN
ompoc
JuddepenunpoBanHoit
3a4eT




