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OZOBPEHA

[MIK aucnumime MaTeMaTHIeCKOro 1 001mero
€CTECTBEHHOHAYYHOT'0 LIUKJIa

ITporoxosn Ne 10 ot 21 mas 2026r.

IIpencenarens ITIK H.E. Maciosa

Pabouas nporpamma y4eOHOM TUCHUILUIMHBI pa3paboTaHa Ha OCHOBE:
- @enepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPeaHEro MpodeccuoHAIbHOTO
oOpazoBanus 40.02.04 «}Opucnpynenuus» (yTBepkJeH prukazoM MuHUCTEpCTBAa 00pa30BaHus U HayKu
P® Ne 798 o1 27.10.2023r1.);
- Ilpuka3 MunoOpnayku Poccum ot 17.05.2012 N 413 (pexn. or 12.02.2025) "OO6 yTBepkIeHUU
denepanbHOrO TOCYJIAPCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa cpeaHero oomiero obpazoBaHus"
(3apeructpuposano B Muntocte Poccun 07.06.2012 N 24480);
- Ilpuka3z Munnpocsenienuss Poccun ot 18.05.2023 N 371 (pex. ot 10.11.2025) "O6 yTBepkaeHUH
(denepaibHONM 00pa30BaTEIBLHOM TPOrPAMMBI CpeHEro oO0miero oopazoBanus" (3aperucTpupoBaHO B
Mumntocte Poccun 12.07.2023 N 74228);
- [Inucekma Munnpocsemenus: Poccuu ot 01.03.2023 N 05-592 «O nanpaBiaeHUN peKOMEHAAIHI (BMecTe
¢ «PexoMeHmamusMU 1O peanu3alMu CpeaHero oOmero o0pa3oBaHUST B Tpeaeiax OCBOCHUS
00pa3oBaTebHON POTPaMMBI CPETHETO MPOPECCHOHATFHOTO 00pa30BaHU»);
- Ilpukaza Munnpocsemenus Poccun ot 22.03.2021 N 115 (pen. ot 04.03.2025) "OO6 yTBepkIeHUH
[lopsinka opraHu3allud W OCYIIECTBJIEHHS O0pa30BaTelNbHONM  JEATEIBHOCTH IO  OCHOBHBIM
o0m1eo0pa3oBaTeIbHBIM MPOrpaMMaM - 00pa30BaTeIbHBIM NMPOTrPaMMaM HAYaIbHOTO 0OIEro, OCHOBHOTO
obmero u cpennero oOmiero obpazoBanusa" (3apeructpupoBano B Muntocte Poccun 20.04.2021 N
63180);
- Ilpuxaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 16.04.2026) "OO6 yTBepkIeHUU
[lopsinka opraHu3allid W OCYIIECTBICHHS OOpa3oBaTeNbHON JEATENBHOCTH IO 00pa3oBaTEIbHBIM
nporpaMMaM CpefHero mpodeccuoHanbHOro oOpaszoBanus" (3aperucTpupoBaHo B Muniocte Poccun
21.09.2022 N 70167);
- IMucema Munnpocsemennuss Poccun ot 20.07.2020 N 05-772 "O HamnpaBlieHUH HHCTPYKTHBHO-
METOJIMYECKOT0 THUChMa [0 OpraHu3allid TPUMEHEHHUS COBPEMEHHBIX METOJMK U Mporpamm
npenojiaBaHust Mo 00meo0pa3oBaTeNbHBIM JUCIUIUIMHAM B CHCTEME CPEIHEro Mpo(dhecCHOHAIBHOTO
o0pa3oBaHMs, YYHUTHIBAIOIIMX OOpa3oBaTelbHble MOTPeOHOCTH O0OydYaromuxcs o00pa3oBaTeNbHBIX
OpraHu3alyii, peaJn3yoLUuX MPorpaMMbl CPEAHETO NMPO(PECCHOHATIBHOTO 00Pa30BaHMUS;

- IlpumepHoii paboueil mnporpammbl 00I11€00pa30BATENBHON AUCHUILIHHBL «XUMHSI» IS
npodeccroHaIbHBIX 00pa3oBarenbHbiXx opranusauuii ®I'bOY IO UPIIO (ITpotokonm Ne 6/2025 ot
«18» ampens 2025 roma).

ConepkaHue TPOrpaMMbI PEAIN3YETCSl B IPOIEcCEe OCBOCHMSA OOYYAIOIIMMHCS OCHOBHOM
00pa3oBaTeNIbHOW MNpPOTpaMMbl C MOJYYEHHEM CpeAHEro oOIiiero oOpa3oBaHMs, pa3pabOTaHHON B
cootBeTcTBUU ¢ TpeboBanusimMu OI'OC COO

Opranuzanus-pazpadorunk: AHO BO Yuusepcurer «MUP»

Pa3zpaboTunk: MacnoBa H.E., mpenonasarens dakynprera CITO AHO BO Yuusepcurer «MUP»



1. O0mas xapakTepucTHKA NPUMEPHOI padoyeil mporpaMmal 00111€00pa3oBaTeIbLHOIM
AUCHHILTAHBI « XHMUS»

1.1. MecTOo AUCHUILIMHBI B CTPYKTYpe NpogecCHOHAIBLHOI 00pa30BaTeIbHONH MPOrpaMMbl
CIIO:

O6meoOpazoBarenpHas  AUCIHUIUIMHA ~ «XHUMHsD»  SIBIIAETCS  00sI3aTEIBbHOM  YacThIO
001eobpazoBaTeIbHOTO IMKIa o0Opa3oBartenbHONM mporpamMMbl B cooTBeTrctBUU ¢ DI'OC  mo
crienmansHocT 40.02.04 FOpucnpyaeHIus.

OO6meoOpa3oBaTenbHas  JUCUUIUIMHA  «XHUMHS»  HU3y4yaeTcss Ha 0a30BOM  ypOBHE B
0011e00pa3oBaTeIbHOM IMKJIE Y4YeOHOro TUTaHa OCHOBHOW mMpodecCHOHAIbHON 00pa3oBaTebHON
MIPOrPaMMBI.

1.2. Heau 1 njiaHupyemMble pe3yabTAThl 0CBOCHUS M CIUIINHbI:

1.2.1. leau u 3aga4n AUCHUILTHHBI

CogepxaHue mporpamMmbl  0011e00pa30BaTeNIbHON AUCHUIUIMHBL «XHUMHS» HaIllpaBlIeHO Ha
JTOCTHKEHHE CIeAYIOUINX LeJIei:

- dbopMupOBaHHE CHCTEMBbl XHMHUYECKUX 3HAHMM Kak BaKHEHMIIeH CcoCTaBIsIOIIeH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B OCHOBE KOTOPOM JIeXKAT KIIIOUEBbIE MOHATHUSA, (hyHIaMEeHTaTbHbIE
3aKOHBl M TEOPHUM XWUMHUH, OCBOEHHUE S3bIKa HAyKH, YCBOEHHE M IOHMMAHHUE CYIIHOCTHU JOCTYIHBIX
0000111eHUI1 MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHUE C HCTOPHEN X Pa3BUTUS M CTAaHOBJICHUS;

- dbopMUpOBaHUE W pa3BUTHE MPEJCTABICHUIA O HAYYHBIX METOJAX TMO3HAHUS BEIIECTB U
XMUMUYECKHUX pEeaKIii, HEOOXOIUMBIX Ul PUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHMUYECKUX SIBICHUH, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUYECKOM U NTOBCEIHEBHOM JKU3HY;

- pa3sBUTHE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBI3aHHBIX ¢ HAOIIOACHNUEM U 00BICHEHUEM
XMMUYECKOT0 SKCIIEPUMEHTA, COOII0ICHIEM IIPaBUII O€30MacHOT0 OOPAIEHNUs C BELIECTBAMHU.

3apaum IMCUUILIHHBI:

1) copMHpOBaTh TOHMMAHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX IPOLECCOB U
SABJICHUM B OKPYXKAIOILIEH Cpelle, a TAaKKe MX CBA3b C LEJIOCTHOM HAYYHOM KAPTUHOM MMpa U JPYTUMHU
€CTECTBEHHBIMHU HayKaMU;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYIBI HEOPTraHMYECKHMX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XMMHMUYECKUX peakUui, OObSICHATH UX CMBICI, UHTEPIPETUPOBATh PE3yIbTaThl XUMHUUYECKHX
AKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKU TPOBENEHUS MPOCTEHIINX XHUMHUYECKUX OSKCHEPUMEHTAIbHbBIX
UCCIIEIOBAaHUM C cOOI0OJIeHNeM MpaBuil Oe3omacHoro oOpallleHusi ¢ BellecTBaMH U Ja0OPaTOpHBIM
000opyI0BaHUEM;

4) pa3BUTh YMEHUS HaXOAWTb, aHATU3UPOBATH U HCIOJB30BaTh MH()OPMALIUIO XUMUYECKOTO
XapakTepa M3 pa3’IMYHbIX MH(QOPMAIMOHHBIX MCTOYHMUKOB, BKJIIOYas y4eOHYIO JUTEepaTypy, HaydHbIe
myOJIMKAIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh yMEHMS MPOTHO3HPOBATh IOCIEACTBUSI CBOEH JEATEIBHOCTH H
XUMHUYECKHX TPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB, YUHUTHIBAS BO3MOYKHBIC
HKOJIOTUYECKUE U COIUAIbHBIE BO3/IEHCTBUS;

6) c(hopMUPOBaTh MOHUMAHUE 3HAYUMOCTU JOCTHIKEHUI XMMHYECKON HAYKH U TEXHOJOTHA
JUIS pa3BUTHSI COLMAIBHON U MTPOU3BOJICTBEHHOH cdep ¢ yMEHHEM MPUBOAUTH MPUMEPHI UX MPUMEHEHHS
B PA3IMYHBIX Ccepax KU3HH.

1.2.2. [Inanupyemble pe3yabTaThl OCBOEHHs 00111€00pPa30BaTEIbHON TUCIUINIUHBI B COOTBETCTBHH
¢ ®PI'OC CIIO u Ha ocose ®I'OC COO



Ocoboe 3HayeHHWE [UCHMIUIMHA WMEeT Tpu (QOPMHUPOBAHUM U PA3BUTHM OOIMUX W
npo¢eCCHOHATBHBIX KOMIETEHIIHIH:
OK 01. Bri6upats crioco0b! perieHus 3a1a4d npopecCuoHaNbHON IeITeNbHOCTH IPUMEHUTEEHO
K Pa3JIU4YHBIM KOHTEKCTaM.
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIIPETAIUN HH(OpMAIH
¥ UH(OPMAIIMOHHBIE TEXHOJIOTUH JUUIsl BHIIOJIHEHUS 3a/1a4 TPO(eCCHOHATBHON 1EATEIbHOCTH.
OK 04. D¢ddexTnBHO B3aMOICHCTBOBATH M Pa0OTaTh B KOJJIEKTUBE U KOMaH/IE.
OK 07. ConeiicTBOBaTh COXPAHCHHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHNI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KJIMMaTa, IPUHIUIBI OEpEXIMBOIO MPOU3BOACTBA, d(P(PEKTUBHO JEHCTBOBAThH B
Ype3BbIUAIHBIX CUTYALHSIX.
I[IK 1.3. Brmagerp HaBbIKAMH MOJTOTOBKH IOPUAWYECKHX JOKYMEHTOB, B TOM 4YHCIE C
UCIIO0JIb30BaHUEM NH(POPMAIIMOHHBIX TEXHOJIOTHH.



Koa n
HAaHMeHOBaHMHE
(popmupyembIx
KOMIIeTeHIN I

HHaHprEMbIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupath
CHOCOOBI PeLIeHUs
3a1a4
npodeccuoHanbHOM
JeSATEIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

Oo6urue
JInyHOCTHBIE Pe3yJbTAThl JOJKHBI OTPa’kaTh B
YacTH:
TPYAOBOT0 BOCIIMTAHUSI:
- TOTOBHOCTH K Tpydy, OCO3HaHHME IEHHOCTHU
MacTepCTBa, TPYI0JII00HeE;
- TOTOBHOCTH K AKTUBHOMN JeSITeNIbHOCTH

TEXHOJOTUYECKOM M COLMAIBHOM HAMPABIECHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMMPOBATh,  IUIAHUPOBATH |
CaMOCTOATEIJIBHO BBIMOJIHATH TaKYIO AEATEIbHOCTD;

- HHTEpeC K pa3nu4HbiM cdepam npodeccuoHaIbHON

JESITEeIbHOCTH.
MertanpeaMeTHbie pe3yabTaTbl JO0JGKHBI OTPaKATh:
OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOTHYECKHE JIeliCTBHS:

- CaMOCTOATEIbHO POPMYITUPOBAThH U AKTYAIU3HUPOBATH
npo0eMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh  CYNIECTBEHHBIM  TpPU3HAK WU
OCHOBAaHUA JJIs1 CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I 158
0000IICHHS;

- OmpenensiTh LeJIN JIeITEeIIbHOCTH,
napaMeTpbl U KPUTEPUU UX JOCTUKCHHUS,

= BBIABJIIATD 3aKOHOMepHOCTI/I 158 HpOTI/IBOpCLII/Ifl B
paccMaTpuBaeMbIX SIBICHUSX;

= BHOCHUTH KOppeKTI/IBI)I B JOCATCIBHOCTL, OIICHHUBATH
COOTBETCTBUE PE3YyJbTATOB ILIENSIM, OLICHUBATH PUCKU
MOCJIEICTBUH eI TEIbHOCTH.

0) 0azoBbIe HCCIeN0BATENbCKUE €CTBHS:

- BIAJACTh HaBbIKAMH Y4YEOHO-MCCIEAOBATEIBCKON |
MIPOEKTHON JIEATEeIbHOCTH, HAaBBIKAMH pa3peIICHUS
po0em;

3aJaBaTb

JlucuMIuINHAPHBIE Pe3yJbTAThI J0JLKHBI OTPAKATh:

IIP6 01. chopmMHpOBAHHOCTH HPEACTABICHUN: O XMMHUYECKOH
COCTaBJISIIOILIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XMMHUU B TO3HAHWUU SIBICHUM OpUPOABI, B (OPMHUPOBAHUU
MBILUIEHUST M KYyJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOJMMOHN JJIsi pEeLIeHUs MPAKTHUYECKHX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOI cpene;

IIP6 02. BilageHue CUCTEMOM XHWMHMUYECKMX 3HaHUM, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATAIOIIME  IOHATHS  (XMMHYECKUMN
AJIEMEHT, aToOM, OJJICKTPOHHas o00oJI0YKa aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJa, BaJICHTHOCTH,
AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM, YIIIepOaHbIHI
CKeleT, (YHKIUOHAJbHAsl TpyNmna, pagukail, H30Mepus,
MU30MEPBI, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCJIOPOJI- U a30TCoAEpXKalllue COEAMHEHHUs, OWOJIOTMYECKU
aKTUBHBIE BellecTBa (YIJIE€BOABI, KHUPBI, OCJIKH), MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCJIMHEHMS], KPUCTAJUIMUECKAs pelIeTKa, TUIbl XUMHYECKHX

peakuuii (OKHCTUTENIbHO-BOCCTAHOBUTEIHHBIC, AK30-U
SHAOTEPMUYECKUE, PpEaKIMd HMOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JUACCOLMAaNMs,  OKHUCIUTEIb, BOCCTAaHOBUTENb, CKOPOCThb

XUMUYECKON PEAKIMU, XMUMHYECKOE€ PAaBHOBECHE), TCOPUU U
3aKOHBl (TEOpPUS XMMHYECKOTO CTPOCHUSI OpPraHUYEeCKUX
Bemects  A.M. DbyrtnepoBa, Teopus 3IIEKTPOIUTHYECKOMN
auccoumranuu, nepuoanueckuii 3akod /.M. MenneneeBa, 3aKkoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMHH, (PAKTOJOTHYECKHE CBEJIEHUSI O CBOWCTBAX, COCTaBe,
MOJIYYCHUH W 0€30MaCHOM  HCIIOJIb30BAHMHM  BAXKHEHIITNX




BBISBJIATH  NPUYMHHO-CIEACTBEHHBIE  CBSI3M U
aKTyaJIu3UpoBaTh 3ajady, BBIIBUIaTb TUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTHI JJI J10Ka3aTeIbCTBA
CBOMX YTBEpXKICHMW, 3a1aBaTb IapaMeTpel U
KPUTEpUU PEILICHHUS;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PELIEHUs 3a1a4l
pe3ybpTaThl, KPUTHYECKH OLICHUBATh nx
JOCTOBEPHOCTBD, IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

YMETb IIEPEHOCUTh 3HAHUSA B IIO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH.

HEOPraHMYECKUX M OPraHMYecKUX BELIECTB B OBITY U
IIPAKTUYECKOH EATEIbHOCTH YEJI0BEKa;

IIP6 03. chopMHUPOBaHHOCTh YMEHUI BBIABISTH XapaKTEpPHBIE
IIPU3HAKK M B3aUMOCBSI3b HM3YYEHHBIX IOHATHUH, NPUMEHATH
COOTBETCTBYIOIIME IIOHATHS IIPU OINMCAaHUU CTPOCHUSA H
CBOICTB HEOPraHMYECKMX M OpPraHMYECKHX BEIIECTB U HX
IIPEBPAILCHN; BBIABIITH B3aHMOCBS3b XMMUYECKUX 3HAHUM C
NOHATHUAMHU U MPEACTABICHUSAMU IPYTUX €CTECTBEHHOHAYUYHBIX
IIPEMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHH  HCIOJIB30BaTh
HAaUMEHOBAHMSI XUMHUYECKHX COCIMHEHHH MEXAYHApOIHOIO
COI03a TEOPETHUYECKON M NPUKIAJHOW XMMHMM U TPUBHAJIbHBIE
HAa3BaHUS BaXXHEHMINX BELIECTB (3THJIEH, alleTUJICH, TIIMLEPHH,
denon, dopmanbaerus, yKCycHas KUCIIOTa, TJMIMH, YTapHbIi
ra3, yrJIGKUCIBIA ra3, aMMHUaK, TalleHas H3BECTb, HETallleHas
U3BECTh, MUTHEBAsl CoJa M JAPYIHX), COCTABIATH (OPMYIIbI
HEOPraHWYECKMX M OpPraHMYEeCKUX BEIIECTB, YPaBHEHHUS
XUMHUYECKHX peaKlUil, OOBSICHATh MX CMBICI; MOATBEPKAATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU U 3alMCSIMH ypaBHEHUN
XMMHYECKUX PEAKIIUN;

P66 05. cdopmupoBaHHOCTH YMEHUH  YCTaHABIWBATH
IIPUHALJIEKHOCTh H3Y4YEHHBIX HEOPraHNYECKHUX u
OpPraHMYECKUX BEIIECTB K ONPENEICHHBIM KaccaM M rpyInnam
COCIMHEHMH, XapaKTEepu30BaTh HUX COCTaB W BAXKHEHIIME
CBOICTBa;  ONpEeNensATb  BUABl  XMMHYECKHX  CBsI3EH
(KoBaJIeHTHasi, MOHHAs, METAIJIMYECKas, BOJOPOAHASI), THIIbI
KPUCTANIMUYECKUX PELIETOK BELIECTB; KJIaCCU(PHUIHUPOBATH
XUMHUYECKHE PEAKIINH;

ITP6 07. chpopMHUPOBAaHHOCTh YMEHUN MPOBOJIUTH PAaCUEThl 1O
XUMHUUYECKUM (opMyJiaM U YPaBHEHMSIM XUMUYECKUX peaKIMi
C MCIIOJIb30BaHMEM (U3NYECKUX BEJUYUH, XapaKTePU3YIOIIMX
BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE  YCJIOBHUSI) Ta30B, KOJHMYECTBA  BEIIECTBA;
WCIIOJIB30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUS I NPUHATUS




pCIHeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTyallUsAX, CBA3aHHBIX C
BCHICCTBAMHU M UX IIPUMCHCHHUCM.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE
CpeZCTBa MOUCKaA,
aHanu3a u
UHTEPIPETANT
UHPOpPMALIUHU U
nH(pOpMallMOHHbIE
TEXHOJIOTUH JIs
BBITIOJTHEHUS 32,144
npodeccuoHanbHOM
JeSITeITbHOCTH

yacTu:

JInyHOCTHBIE pe3yJbTaThl JOJKHBI OTPaKaTbh B
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U  OOILNECTBEHHOM MpPaKTHUKH,
OCHOBAHHOTO Ha aore KYJbTYD,

CIOCOOCTBYIOLIETO OCO3HAaHMIO CBOEr0 MecTa B
MIOJIMKYJIBTYPHOM MHPE;

COBEPILUCHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOU
KyJbTYypbl KaK CpEeICTBAa B3aUMOJEHUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA.

MeTanpenMeTnme pe3yJjbTaTbl T0/IKHBI OTpPaKaTh:

OsBaanenue

YHHBepPCaJIbHBIMU YueOHbIMH

NMO3HABATEJbHBIMU /1ICTBUAMM:
B) padora ¢ nHgopmanmeii:

BJIaACTb HAaBbIKAMU IIOJTYYCHHA I/IH(l)OpMaIII/II/I nu3
HUCTOYHUKOB  pa3HbIX  THUIIOB, CAMOCTOSITEIHHO
OCYIICCTBIISATh TIOWCK, aHAIM3, CHUCTEMATH3aIUI0 U
MHTEPIPETANI0 UHPOPMAIUN PA3IUYHBIX BUAOB U
dhopm mpecTaBiIeHNUs;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax ¢ y4eToM
Ha3Ha4YeHUs MHPOpMAIMU M LEJeBOH ayIuTOpHH,
BbIOMpasi ONTUMaibHYI0 (OpMY MpENCTaBICHUS H
BH3YaJIM3aIuy;

OLICHUBATH JIOCTOBEPHOCTb,
nH(pOpMAaIlMK, €€ COOTBETCTBUE
MOPaJbHO-ITHUYECKUM HOPMaM;

JICTUTUMHOCTD
IIpaBOBbBIM n

BJIQJIETh HABBIKAMH DPACIIO3HABAHMS W  3AIIUTHI
uHpopMaluuy, HUHPOPMALMOHHOM  Oe30macHOCTH
JMYHOCTH.

JucuniuinHapHble (MpeIMeTHbIe) pe3yJabTAaThl U I0JKHBI
O0TPaKaTh:

IIP6 06. BianeHuEe OCHOBHBIMM METOJAMU HAYYHOT'O TTO3HAHUS
BEIIECTB M XMMUYECKUX SBJICHUH (HaONOJeHHE, U3MEPEHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

IIP6 07. chopMHUPOBAaHHOCTh YMEHUIN MPOBOIUTH PACUEThI 110
XUMHUYECKUM (opMyJiaM U YPaBHEHMSIM XUMHUYECKUX pEaKIMi
C HCIIOJIb30BaHUEM (PU3NYECKUX BEJIUYMH, XapaKTEPU3YIOIIHX
BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE ~ YCJIOBHUSI) Ta30B, KOJHMYECTBA  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl MPUHATHUS
pELICHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdopMUPOBAaHHOCT, YMEHMH IUIAHUPOBATH U
BBIMOJHATh ~ XUMUYECKUH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEUIECTB IPU HAarPEBAHMH, NOJIyYEHHUE STHIICHA
U U3Y4YEHHE €ro CBOWCTB, KAauyeCTBEHHbIE pEaKlUuu Ha
aNbJErubl, KpaxMal, YKCYCHYIO KHUCJIOTYy; JA€HaTypauus
OCJIIKOB TPH HArpeBaHWH, IIBETHBIE PEAKIUU  OEJKOB;
OPOBOJIUTH pEaKIUM HOHHOIO OOMEHa, OHpEeIeNsiTh Cpedy
BOJHBIX pAacTBOPOB, KadeCTBEHHbIE pEAKIMH Ha Cyiabdart-,
KapOOHaT- U XJOPHUI-aHUOHBI, HA KaTHOH aMMOHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aud  T0 TeMaM 'Mertamisl" w
"Hemetamnpl") B COOTBETCTBHMM C IpaBWJIaMHM TEXHUKH
0e30macHOCTH  TpW  OOpalleHHWH C  BEHIECTBAMH  H
71a00paTOpHBIM O0OPYAOBAaHUEM; MPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakuuid u (GOpMyIupoBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

IMP6 09. chopMuUpOBaHHOCTH YMEHHMS  AHAIU3UPOBATH
XUMHUYECKYI0  HMH(POpMALHMIO, IOJy4aeMyl M3  pa3HbIX
UCTOYHUKOB (CpEeICTB MaccoBoil uHpopmaluu, cetb MHTEpHET
U IpyTHe).




OK 04. D¢ddexruBHO

JIMYHOCTHBIE pe3yJbTaTbl JO0JKHBI OTpPakaTb B

I[I/ICIII/IHJII/IHapHLIe (npenMeTHme) pe3yjJbTaTbl U J0J/IKHBI

B3aMMOJECICTBOBATh U | YaCTH: 0TPaKaTh:
paboraTh B rPaskIaHCKOIr0 BOCIIUTAHUSA: MP6 08. cdopMHUpPOBaHHOCTH, YMEHHH IUIAHUPOBATH U
KOJUIEKTHUBE U - TOTOBHOCTb BECTH COBMECTHYIO [ESTEIbHOCTb B | BBIOJHATH ~ XMMHUYECKMH  HSKCIEPUMEHT  (IIpeBpalleHust
KOMaH1ie MHTEpecax rpakJaHCKOro O0IecTBa; OpraHMYECKUX BEUIECTB IPU HAarpEeBaHUH, MOJIyYEHHUE STHIICHA
- YMEHHE  B3aUMOJCHCTBOBAaTH C  COLMAJBHBIMM | M M3yYEHHUE €ro CBOMCTB, KA4eCTBEHHBIE pEAKIUM Ha
WHCTUTYTaMH B COOTBETCTBHM C HMX (QYHKIHMSAMHU W | aJbJeTHIbI, Kpaxmall, YKCYCHYIO KHCIOTY; JEHaTypamus
Ha3HAYCHHUEM. OeKOB MpH  HarpeBaHUM, IBETHbIE peaklUU OENKOB;
MeTtanpeaMeTHble pe3yJbTaThl JOJKHbI OTPAKAThH: IPOBOANUTH PEAKIMU HMOHHOTO OOMEHa, OMNpeAesiTh Cpeay
OBJiajeHHe YHMBepCATbHbIMH KOMMYHUKATHBHBIMHM | BOJHBIX PAacTBOPOB, KaueCTBEHHbIE peEaKIUM Ha CyJbdar-,
AelCTBUAMM: KapOOHAT- W XJIOPHI-aHWOHBI, HA KaTHOH aMMOHWUS; pelIaTh
0) coBMecTHAsI JIesITeJIbHOCTD: SKCHEpUMEHTAIbHbIE 3a7aud 1o TemaMm "Metamnsl" u
- IIOHMMaTh " HCIIOJIB30BaTh npeumyiiectsa | "Hemeramnel") B COOTBETCTBUM C TpaBUJIAMU  TEXHUKH
KOMaHIHOW ¥ UHAMBHyaJIbHON paboThl; 0e30macHOCTM  NHpu  oOpallleHMM C  BellecCTBaMH U
- TpUHAMATh [EJIA  COBMECTHOH  JEeSATEIBHOCTH, | Ja0OpaTOPHBIM O0OPYAOBAaHMEM; TIPEACTABIATh PE3YIbTATHI
OpPraHU30BBIBATh M KOOPAMHHUPOBATH JACUCTBUS IO €€ | XMMHUYECKOTO HKCIepUMEeHTa B (opMe 3alucH ypaBHEHUH
JOCTUKEHUIO: COCTaBIISATh IU1aH NeMCTBUIM, | COOTBETCTBYIOUIMX peakuuil M (QOpMyJIUpOBaTh BHIBOJBI Ha
pacnpenenarb pojad ¢ y4eTOM MHEHUH YYaCTHHMKOB | OCHOBE ATHX PE3YJIbTaTOB.
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI.
OBiajgeHne  yHHMBEPCAJIBHBIMH  PeryJATHBHBIMH
NeHCTBUAMM:
r) NpUHATHE ce0sl U APYTUX JIIOAeH:
- NPUHUMATh MOTUBBI U ApIYMEHTHI IPYTHX JIOAEH MpU
aHaJIN3€ PE3YJIbTATOB IEATEIbHOCTH;
- [pU3HaBaTh CBOE MPaBO U MPaBO APYTux JOJed Ha
OIIINOKHU;
- pa3BHUBaTh CIOCOOHOCTb MOHUMATh MHUpP C MO3ULUU
JPYTOro 4ejJ0BeKa.
OK 07. JInuHOCTHBIE pe3yJbTaThl JOJKHBI OTpa:xkaTh B | lucuunimHapHble (IpeAMeTHbIe) pPe3yJbTaThl M J0JLKHBI
CopgeiicTBoBaTh YacTH: O0TPaKaTh:
COXPAHEHUIO JKO0JIOTHYECKOr0 BOCIIMTAHMSA: ITP6 01. chopMupOBaHHOCTH MPEACTABICHUN: O XUMHUYECKON
OKpY’Karolien cpefibl, | - Cc(HOPMUPOBAHHOCTh  HKOJOTHYECKOM  KYyJBbTYpBI, | COCTABISIONIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
pecypcocOepexeHmIo, [MOHMMAHHUE BIUSHUS COLMAJIbHO-)KOHOMUYECKUX | XUMUU B TO3HAHUU SIBJICHUM MNpUPOAbI, B (POpMHpPOBAHUHU

MMPUMCHSATDb 3HAHUA 00
N3MCHCHHH KJIMMATa,

IIPOLIECCOB HA COCTOSIHUE NPUPOAHOU U COLUAIBHON
Cpensl, OCO3HaHME  INIOOAJIBHOIO  Xapakrepa

MBIIUICHUSI M KYJbTYPbl JIMYHOCTH, €€ (YHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOW JUIsi pelIEHHUsl TNPaKTUYECKUX
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TIPUHITUTIBL
OepexXITMBOTO
MIPOM3BOJICTBA,
3¢ heKTUBHO
JIECTBOBATEL B
Ype3BbIUANHBIX
CUTYyaIHAX

9KOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHWE U OCYILECTBICHHE JAECUCTBUH B
OKPY’KaloIlle Cpele Ha OCHOBE 3HAaHWA Lelnei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTHBHOE HENPHUATHE NECUCTBUH, NPUHOCAIIUX BpEx
OKpY2Karollen cpene;

- yMeHue IIPOrHO3UPOBATH
9KOJIOTMYECKUE  ITOCJIEICTBUS
JEWCTBUM, TPEAOTBPALIATh UX.

MeTtanpeaMeTHbie pe3yJIbTaThl JOJKHbI 0TPAKATh:

OBnanenue YHHBEPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMHU NeHCTBUAMM:

B) padoTa ¢ unopmaunmeii:

- HCHOJb30BaTh  CpeACTBA  HMH()OPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX ~ TE€XHOJOTMH B  pEUICHUH
KOTHUTHUBHBIX, KOMMYHHMKaTUBHBIX u
OpraHMU3alMOHHBIX 3aj1aq c coOIroieHNEM
TpeOOBaHUI SProOHOMHKH, TEXHUKHU OE30MacHOCTH,
TUTHUEHBI,  pecypcocOepexeHMs,  IMpaBOBBIX U
TUYECKHUX HOPM, HOpM UH(POPMALMOHHOM
0€30IacCHOCTH.

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

3a7a4 U 9KOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOTHOM Cpefe;

IMP6 10. chopMUPOBAHHOCTE YMEHHU COONIONATH IpaBHIIA
9KOJIOTMYECKH IeJIeCOO0pa3HOro TOBeAEHHS B OBITYy W
pr210BOI71 ACATCIIBHOCTH B LEIAX COXPAHCHUS CBOCTO 300POBbA
U OKpY)Kalolled NPHUPOJHON Cpeabl; YYUTHIBATH OMNACHOCTh
BOSﬂGﬁCTBHﬂ Ha JKHMBBIC OPraHU3MbI OIPCACIICHHBLIX BCHICCTB,
NOHMMasi CMBICNI  TIOKa3aTens MpeaeNbHOM  JOImyCTUMOMN
KOHLCHTpPAIUM.

IIK 1.3. Bnagets
HaBBEIKAMH
IMOJITOTOBKH
OPUTUICCKUAX
JIOKYMEHTOB, B TOM
YHCIIE C
HCIOJIb30BaHHEM
MH(GOPMaIIMOHHBIX
TEXHOJIOT Ui

- TOTOBHOCTD K aKTHUBHOM
TEXHOJOTHYECKOM M  COLMAJIbHOM  HANPABIECHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATH, IUIAHUPOBATh Hu
CaMOCTOSTEIBHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;

- CaMOCTOSITENIbHO (DOPMYIHPOBATh U aAKTyalU3HPOBAThH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ACATCIIBHOCTHU

- YCTaHaBIMBAaTh  CYIICCTBEHHBIH  MNpPU3HAK WU
OCHOBAaHUA JJI CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaIII/H/I 158
00001IeHUS;

- ONpENENATh LEeNu AEATEIbHOCTH, 3a4aBaTh MMAPAMETPHI
Y KPUTEPUU UX JOCTHKEHUS,
- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHHMBATh PUCKHU
MOCJIECTBUH NeATEIbHOCTH,

- YMETh COOJII0IaTh MPaBUiIa SKOJIOTHYECKH 11e7IeCO00Pa3HOTro
MOBEJICHNUS B OBITY U TPYJOBOM AESITEILHOCTU B LEJAX
COXpaHEHUs CBOETO 370POBbs U OKPYKAIOLICH IPUPOJIHOU
CpEAbl; YUUTBIBATHL OITACHOCTD BO3}16ﬁCTBH$I Ha )KUBBIC
OpraHU3Mbl OIIPENEICHHBIX BEIECTB, IOHUMAst CMbICI
IIOKa3aTelis MPeaeIbHON TOIyCTUMONW KOHIIEHTPALUH




- BIIQJACTh HABBIKAMH TMIOJNydeHHs HWHQOpMauum U3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITENIHO
OCYIIECTBIIATh TOWUCK, aHalM3, CHCTEMATH3alUI0 U
MHTEpIpeTalnio HHPOPMALMK Pa3InYHbIX BUJOB U (hopMm
NPECTaBIICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTD
UHPOPMALINHU, €€ COOTBETCTBUE MPABOBBIM M MOpPAIIbHO-
TUYECKHM HOpMaM;

- WCHOJB30BAaTh  CpPEACTBa  WH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui B peleHnu
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3alMOHHBIX
3ajjay ¢ CcOoOMIoZieHHeM TpeOOBaHUN  APrOHOMHUKH,
TEXHUKH O0€30MacCHOCTH, THTHEHBI, pPecypcocOepekeHus,
IPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OpMAIIMOHHON
0e30IacHOCTH;

- BIAJETh HaBbIKAMH PpACHO3HABAaHUS M  3alUTHI
uHpOpMauHy, MH(POPMALMOHHOM 0e30macHOCTH
JMYHOCTH;

- KOOpJAWHUPOBATh W BBIMOIHATH PabOTy B YCIOBHSAX
peasbHOro,  BHUPTYIbHOTO W KOMOMHMPOBAHHOTO
B3aUMOJCHCTBUS;

- IPUHUMATh MOTHBBI U apryMEHTHI JPYTuX JIOJeH npu
aHAJIN3e Pe3yJIbTATOB JICATEIbHOCTH.
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2.1 O0beM ITMCHUIIMHBI M BH/IbI Y4eOHOH padoThI

Buj yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTebHOI MPOrpaMMbl AU CHHUIIIMHBI 36
B T.Y.

OcHoOBHOe coep:kaHue 30
BT. 4.

TeopeTudeckoe o0ydeHue 18
IIPAKTUYECKHUE 3aHATUSA 6
nabopaTOpPHBIE 3aHITHUS 6
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COepP:KaHMe (COePKAHUE 6
NMPHUKJIATHOTO MOLYJIs1)

BT. 4.:

TeopeTHYecKoe 00yyeHue 4
[IPaKTUYECKUE 3aHATUS 2

IpomesxkyTounas arrectauus (AuddepeHIMPOBAHHBIN 3a4€T)
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2.2. TemaTH4eCcKHii IJIaH U CoAECpPKaHUE NUCHUITJIMHBI «XHMHD»

HanmenoBanmue Coaepxxanue yueOHOro Mmarepuasia (OCHOBHOE U NPO(ecCHOHAIBHO OPHEHTHPOBAHHOE), O0bém | Popmupyembie
pa3aesioB M TeM JIadopaTOpHbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIATHON MOAYJIb YacoB | KOMIIETEHILHMH
1 2 3 4
Paznea 1. Teopernueckne 0CHOBbI XUMUM 14
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJa 4 OK 01
OCHOBHBIE XuMu4eckuil aneMeHT. AToM. Sapo atoma, M30TOIBI. DJIEKTPOHHAsE 000JI0UKa. DHEpreTHYecKue OK 02
XMMUYECKHE NIOHATHA U |ypOBHH, TMOAYPOBHH. ATOMHBIE OpOUTanmu, s-, p-, d- smemeHTbl. OCOOEHHOCTH pacmlpeaeeHuUs ) K 1.3
3aKOHBI, CTPOEHHE |3JIEKTPOHOB IO OpOUTAIAM B aromMax 5SJEMEHTOB NEpPBBIX YETHIPEX MEPHOIOB. JIEKTPOHHAs
aTOMOB  XUMHYECKUX |KOH(Urypamus aroMoB. OCHOBHbIE XUMHYECKHE 3aKOHBI
JJIEMEHTOB. IIpakTHYeckune 3aHATHSA
Ileproauyueckuii 3akoH |[Ipaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHM W DAaCYEThl IO
u [leproauueckast YPAaBHEHUSM XUMHUYECKUX peakiuin». «l3ydyeHue NepuoguyecKux 3aKOHOMEPHOCTEH M UX
CUCTEMA XUMHUYCCKUX | B3aMMOCBSI3H CO CTPOCHHEM aTOMOBY.
snemenToB J1. M. OTHOcUTENBbHBIE aTOMHas M MOJEKyJsipHas maccbl. MosspHas macca. KonmuecTBo BelecTsa.
MenneneeBa, ux cBsi3b |MaccoBast JOJIs BEmECTBa. 3aKoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCHTENBHAS INIOTHOCTh
C COBPEMEHHOIA razoB. Pacuersl MO ypaBHEHHSIM XHMMYECKMX PEAKUUM C MCIOJIB30BAHUEM MAaCCOBOW 10U
TEOPHEH CTPOCHUSI BelecTBa, 00beMa (HOPMaIIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
aTOMOB Ilepuognueckas cucrema xumudeckux diemeHToB J[.M. MenneneeBa. CBsA3b NEPUOAMUYECKOTO
3akoHa M [leproan4eckoil CUCTEMBl XMMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOCHMS 2
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX
U CIOXHBIX BEIIECTB MO rpynnamM u nepuoaaMm llepuonuyeckoil cucreMbl. 3HauyeHUE
NEPUOANYECKOT0 3aKOHA U CUCTEMBl XUMUUYECKHX 351eMeHTOB [[.J1. MenzeneeBa B pa3sBUTUN HAYKH.
VYcTaHOBIEHUE CBSI3M MEKIAY CTPOCHMEM AaTOMOB XHMHMYECKUX JJIEMEHTOB M IEPUOIHYECKUM
U3MEHEHUEM CBOWCTB XMMHYECKUX IJIEMEHTOB M MX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepnonnueckoir cuctemsl. PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepu3alio XUMHUYECKHX JJIEMEHTOB «MeTtamanueckue / HeMeTalInueckue CBOICTBa
XUMHUYECKHX DJJIEMEHTOB B COOTBETCTBMM C HX OJJIEKTPOHHBIM CTPOCHHEM H IIOJIOKEHHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX daeMeHTOoB JI.M. MenaeneeBay
Tema 1.2. Coaep:xkaHue y4eOHOro MaTepuaJia 4 OK 01
Crpoenue BemiecTBa | CtpoeHue BeniecTBa. XUMHUUYECKas CBSA3b. BUIbl XMMHUUYECKOW CBSI3U (KOBAJIEHTHAsI HEMOJIAPHASA U OK 02
u IIPUPOJIa | MOJIApHAs, MOHHAs, MeTaJInueckast). MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON XMMHUYECKOUW CBSI3U 2
XUMHUYECKON CBsA3H. | (OOMEHHBIH u JOHOPHO-AKLENTOPHBIN). Bonopoanas CBS3b. BasieHTHOCTS.
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MHuoroobpasue

DneKTpooTpuaTeIbHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BEIIIECTB. Knaccugukanus Heopranndeckux BemiecTB. HoMeHKIaTypa HEOpPraHMYECKUX BEIIECTB (OKCHBI,
Knaccugukarnus, TUJIPOKCHUIBI, KHUCIIOTBI, COJM). BelecTtBa MOJEKYJISIpHOTO MU HEMOJIEKYJSIPHOTO CTPOEHHMS.
U HOMEHKJIaTypa ArperaTHble cOCcTOsHUSA BellecTBa. Kpucrananueckue 1 aMop@Hble BelecTBa. 3aKOH MOCTOSHCTBA
HEOPraHUYECKUX cocTaBa BellecTBAa. THIBl KPUCTAJUIMUECKUX PEIIeTOK (aTOMHAas, MOJEKyJspHas, WOHHasi,
BEIIIECTB MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOHN peIéTKU

IIpakTHyeckue 3aHATHSA

[TpakTuyeckas padora Ne2. «HomeHkI1aTypa HEOPraHUUECKUX BEIIECTBY.

Pemenue npakTuueckux 3aJaHUil MO KiIacCHU(PHUKAUU, HOMEHKIIAType U XUMUYECKUM (opmyriam

HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIi ra3, YIJIEKUCIHbIM ra3, aMMHaK, TalleHas

U3BECTb, HETallleHasl U3BECTb, MUThEBAS COJA M JAPYTUX): Ha3BaHUS BELIECTB IO MEXIYHapOIHOU

(MIOITAK) unu TpuBHalIbHOM HOMEHKJIAType M COCTaBJICHHE (OPMYJbl XMMHYECKHX BEIIECTB,

olpezesieHue NPUHAUIEKHOCTH K Kiaccy. [lonck nHpopmanuu no Ha3BaHUAM, HAEHTU(DUKATOPAM,

CTPYKTYpHbIM (opMmyiaM. AHaIM3 XUMHUYECKOW HMHPOpPMALUHM, MOJIy4aeMOil U3 Ppa3HbIX

HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTEpHET u Apyrue)
Tema 1.3. CoaeprxaHue y4eOHOT0 MaTepuaJia OK 01
Tumer XUMHAYECKHUX | Xumuueckas peakius. Knaccupukanus XUMHUUECKUX peaklUii B HEOPraHWYECKOH M OpraHU4ecKon
peaxuuii XUMHMH. 3aKOHbl COXPAaHEHHUS MAacChl BEIIECTBA, COXPAHEHMs] M MPEBpALICHMS] SHEPrUM IpU

XMUMUYECKUX peakiusax. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakUuu (yYpaBHEHUS OKHCICHMS-

BOCCTAHOBJICHUSI, CTENEHb OKHUCIEHHUS, OKHUCIUTEIb M  BOCCTAHOBUTENb, OKHUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIE pEaKIMM B HPUPOZE, NMPOU3BOACTBEHHBIX MpOLIECCaX U JKU3HEAEATEIbHOCTH

OpPIraHHU3MOB)
Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia OK 01
Ckopocth  xuMH4eckuX | CKOPOCTh PEAKIUH, €€ 3aBUCUMOCTD OT Pa3IMUHBIX (HAKTOPOB: MPUPOJIBI PEaruPYOIIMX BEIIECTB, OK 02
peakuui. XUMHYECKOE| KOHIEHTPALUU PEearupyoluX BeLIecTB, TEMIEpaTypbl M IUIOLAJN PEAKIMOHHON MOBEPXHOCTH. K 1.3
paBHOBECHE TeroBble 3P heKThl XUMHUUECKUX PEAKIUN: DK30- U DHAOTEPMHUYECKHE peakiuu. OOpaTumbie

peakuuu. XuMHUYecKoe paBHOBecHe. DakTOppl, BIMAIOIIME HA COCTOSHHUE XHMHUYECKOTO

paBHOBecHsl (KOHLIEHTpAallMs pEeareéHTOB WM NPOAYKTOB pEaklUH, JaBJeHHE, TeMIeparypa).

[Tpunumn Jle [laTense
Tema 1.5. Conep:kaHue y4eOHOT0 MaTepHuaJia OK 01
PactBopesl, Teopust| JIaGopaTopHbIe 3aHATHS OK 02
DIIEKTPONIUTHYECKOH JIaboparopnas pabora Nel «IIpurorosnenue pacTBOpoB». OK 04
zugccounaunn W HOHHBIH | [TpuroToB/eHHEe PACTBOPOB 3aJaHHON MACCOBOH [0J€H PACTBOPEHHOrO BEIIECTBA, MPOBEICHHE I%If ?73
oOMeH .

peaKHI/Iﬁ HMOHHOTO O6M6Ha, OonpCAcCIICHUC CpCabl PACTBOPOB BCIICCTB C IMOMOIIBIKO YHUBCPCAJIBHOI'O
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UHAMKaTopa (Kuciasi, HeWTpasibHas, ILIENOYHAas). 3aJaHHs Ha COCTaBJICHHE HOHHBIX pEeaKLUi.
Pemenne nNpakTHKO-OPUEHTUPOBAHHBIX pACUYETHBIX 3aJaHUM HAa pPACTBOPHI, HCIOJb3yEMBIE B
OBITOBOI M POU3BOJICTBEHHON JACATEIHHOCTH YEJIOBEKA

Pa3nen 2. Heoprannueckasi Xumus

N

Tema 2.1.
Du3NKO-XUMHUYECKUE
CBOMCTBa
HEOPTraHUYECKHUX
BEIICCTB

Conep:xaHue y4eGHOro MaTepuaja

Meraiubl.  Ilonoxxkenue MeraiuioB B Ilepuoanyeckol CUCTEME XUMHUYECKUX  OAJIEMEHTOB.
OCc00EHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000J0YeK aTOMOB MeTa/ioB. OOnme (hu3nvecKue CBONCTBA
MeTayioB. CrimaBel METAIOB. DJIEKTPOXMMMUYECKUN psJ HANpPSDKEHUH METAUIOB. XHMMHUYECKHE
CBOMCTBAa BaXHEHIIMX META/UIOB (HATPUM, KalIHWK, KaJblUi, MArHWi, aJTIOMUHUN, IUHK, XPOM,
JKeJIe30, MeJb) M UX coenHeHnui. O0Imue crnoco0sl momydeHust MeTajuioB. [I[puMeHeHe MeTauioB B
OBITY ¥ TEXHUKE

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuogudeckoit cucreMe Xxumudeckux snemeHTtos ..
MenneneeBa 1 0OCOOCHHOCTH CTpOEHHUsI aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAJIOB. AJUIOTPOIIHS
HEMETAIUIOB (Ha MpuMepe Kuciopoaa, cepwl, (pochopa u yriepomga). XuMHUECKHE CBOHCTBA U
MIPUMEHEHNE BAXHEUIITUX HEMETAJIJIOB (TaJlOTe€HOB, CEephl, a30Ta, ¢hocdopa, yriaepoaa U KpeMHUs) 1
UX COCIMHEHHUH (OKCHI0B, KUCIOPOICOACPKALUIUX KUCIOT, BOJOPOAHBIX coeanHeHu). [Ipumenenue
BAKHEUIIINX HEMETAJUIOB U UX COEUHEHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX BELIECTB (OKCUAOB, THAPOKCHUJIOB,
KHUCTIOT, coyied u Jp.). ['eHeTmyeckas CBA3b HEOPraHUYECKUX BEIIECTB, NPUHAMISKAIUX K
pa3IMYHBIM KjlaccaM. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIAHBIX
COEIMHEHM, BBICIIUX OKCHJIOB U TUAPOKCHIOB

HpaKanecxne 3aAHATHHA

[TpakTuueckast pabota Ne3. « DHU3UKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBiieHnEe ypaBHEHUM XMMHUYECKUX PEAKIU ¢ YyYaCTHEM IPOCTHIX U CII0KHBIX HEOPTaHUYECKUX
BEIIECTB: METAJIOB M HEMETAJJIOB; OKCHJOB METaJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHCJIOT, OCHOBAaHMM M aM(pOTEpHBIX THUIPOKCHIOB; HEOPTaHMYECKHX COJICH,
XapaKTEPU3yIOUIUX UX CBOMCTBA.

Pacuérbl macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OFHOTO M3 YYacCTBYIOIIMX B PEaKIUU BEUIECTB, pacdyEThl Macchl (00BEMa, KOIUYECTBa
BELIECTBA) MPOIYKTOB pEAKLMU, €CJIM OJHO U3 BELIECTB MMEET NpuMecH. PelieHue mnpakTUKo-
OPUEHTHPOBAHHBIX 3a/laHWil Ha CBOICTBa, COCTaB, MOJy4YyeHHWE U O€30MacHOE HCHOIb30BaHUE
BXHEUIIIMX HEOPTAHWYECKHUX BEIIECTB B OBITY U MPOo(hecCHOHAIBHOM AesITETbHOCTH YeJI0BEKA

OK 01
OK 02
OK 04
K 1.3

Tema 2.2.
Wnentudukanus

Copep:xxanue yueOHOro MaTepuaJia

JlaGopaTtopHble 3aHATHSA

OK 01
OK 02
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HEOPraHUYECKUX JlaGopatopnast padota Ne2 «MneHTHdUKaNs HEOPTAaHMYECKUX BEIIECTBY. OK 04
BEIIIECTB Pemienue skcneprMEHTAIbHBIX 3a7jad MO XMMHYECKUM CBOMCTBAM METAUIOB MU HEMETAJJIOB, IO
pacro3HaBaHMIO U MOJIyUYEHUIO COEMHEHUI METaIOB U HEMETAJNIOB (B3aMMOJEICTBIE THIPOKCH A
AJIIOMUHUSL C PacTBOpaMHU KHUCJIOT W wienoueil,). VaeHTudukanus HEOpraHMYECKUX BEILECTB C
UCTIOIB30BaHUEM WX (PU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KadeCTBEHHBIX PEaKIIHH.
KagecTBeHHblEe peakuuu Ha Ccyiabdar-, KapOOHAT- U XJOPHI-aHUOHBI, Ha KAaTHOHBl METAJUIOB U
KaTHOH aMMOHHS
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCKONH XHMHHU
Tema 3.1. Conep:kaHue y4eOHOT0 MaTepHuaJia OK 01
Knaccudukanus, [IpenMer opraHuMueckod XUMHM: €€ BO3HMKHOBEHHE, pPa3BUTHE M 3HAUYECHUE B IMOJTYYEHHM HOBBIX
CTpOEHUE U BEIIECTB M MaTepuasioB. Teopus CTpoeHMs oOpraHuyeckux coenuHeHuid A.M. Bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TOJIOKeHUsS. CTPYKTypHBIE (HOPMYJIBI OPraHUYECKUX BemIecTB. [ OMOJIOTHS, H30MepHsl.
OpPraHUYECKHX BEMIECTB | XMMHUECKas CBSI3b B OPraHMUYECKUX COCAMHEHUSX: KPaTHbIE CBA3H, G- U T-CBSI3H.
[IpencraBnenne o0 KiIACCH(HUKAIMKA OPraHUYECKUX BemecTB. HOMEHKIaTypa OpraHMYecKHX
COeMHEHUH (cucTemaTrndeckas) M TPUBUAJIbHbIE Ha3BaHMs BaXXHEHUIIMX IpeJCTaBUTENEH KIacCoB
OpPraHUYECKUX BELIECTB
Paznen 4. YrieBoaopoanbl
Tema 4.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Yraesogopoasl u - ux|IIpenenbHble yrieBoJOpObl (ANKaHbI): COCTaB M CTPOEHUE, TOMOJIOTHUYECKUN psia. MeTaH M 3TaH: OK 02
IPUPOJHEIE HCTOYHHUKH|COCTaB, CTpOeHHUE, (U3MUEeCKHEe U XUMHUYECKHEe CBOMCTBA (peakluu 3aMelleHHs U TOpeHus), OK 04
[IOJIyYEHUE U IIPUMECHEHHUE. K 1.3

HenpenenbHble yrieBogopo/ibl (aIKEHbI, aJIKaIUEHbl, aJTKUHBI).

AJTIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psf. OTWIEH U MPOIUJIEH: COCTaB, CTPOCHHE,
¢buznyeckue M XMMHUYECKHE CBOMCTBA (peaklUWu TUIPUPOBAHMS, TaJOr€HUPOBAHMS, THIIpaTalllH,
OKHCJICHUS U MOJIMMEPHU3ALINN) MOIyYEHHE U TPUMEHEHUE.

Ankanuensl: OyTtaames-1,3 m MetunOyramueH-1,3, XUMHUYECKOE CTPOCHHE, CBOMCTBA (peakiius
MOJIMMEPHU3aIMN ), TPUMEHEHHE (17151 CHHTe3a MPUPOIHOTO U CUHTETUYECKOT0 KayyyKa U Pe3UHBI).
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHUECKHH psii. AIIETUIIEH: COCTaB, XUMUYECKOE
CTpoeHHue, (U3NUECKHe U XMMHUYECKHE CBONCTBAa (pEeaKkIMH THAPHUPOBAHUS, TaJOTC€HUPOBAHUS,
TUJIpaTalluy TOPeHus ), MOTydeHHE U MpUMEHEHHe (MCTOUHUK BBICOKOTEMIIEPATYpPHOTO IJIaMEHU AJIs
CBapK{ U PE3KU METAJIIOB)

ApomMartudeckue yrieBogoponbl (apeHsl). beH3onm u Tonmyos: cocTaB, CTpoeHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakUUy TajJOre€HUpPOBAaHUS M HUTPOBAHHUA), MOIYYEHHE U INPUMEHECHHUE.
TokcuMuHOCTh apeHoB (BiMsiHME O€H30J1a Ha OpraHu3M uesoBeka). ['eHeTHueckas CBSI3b MEXAY
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YIJIIeBOAOpOJaMU, MPUHALJICIKAIIUMHU K PA3JIMYHBIM KJIaCCaM.
[TpupoaHbIe NCTOYHUKH YTIIEBOAOPOAOB. [Ipupoanbiii ra3 u monyTHbIe HePTsIHBIC Ta3bl. HedTh 1 e

Fal ~ 1 /, o
tlJumbAUK/_LcnnU. CITOCOObI uc[écpauuuxm HCPTH: TICPCTOHKA, KPCKHNHI (TCPMITICCKNT,

Tema 4.2. oJiep:kaHue YueOHOIr0o MaTepua 2 OK 02
DU3NKO-XUMHUYECKUE JlabopaTopHbI€e 3aHATHS OK 04
CBOMCTBa JlaGopatopHnas padorta Ne3 «CBoiicTBa yrieBoJOPOIOBY.
YTJI€BOAOPOJOB TpuBuanpHas W MeXIyHapoAHAas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJyYeHUs b
yrieBogoponoB. llomydenue sTwieHa W u3ydeHue €ro CBOMCTB. MopenupoBaHHE MOJEKYI U
XUMHUYECKUX MpPEBpAIIeHUI YIIEeBOAOPOAOB (Ha MpHUMepe 3TaHa, JTHIIEHA, alleTWieHa U Jp.) U
raJIOr€HONPOU3BOIHBIX
Pasznea S. Kucaopomocoaep:xamue opranHudecKue coelMHeHnst 2
Tema 5.1. Coaep:xaHue y4eOHOIro MaTepuaJia 2 OK 01
Cnuptel. ®enon [IpenenpHBIE OTHOATOMHBIE CIUPTHI (METAHON U ATAHOM): CTPOCHHUE, PU3UYECKHUE U XUMUYECKUE ) OK 02
Anbaeruapl. CBOMCTBa (peakUuMu C aKTMBHBIMH MeETallaMH, TaJlOT€HOBOJOPOJAaMH, TOpPEHHE), MPUMEHEHHUE. OK 04
KapGoHoBbIe KUCIIOTBL.  |BomoposHbie CBSI3M MEXIy MOJIEKyJaMu COUPTOB. DU3MOIOTHYECKOe JAEHCTBHE METaHOlIa W OK 07

CrnosxHble 3¢upbl
Yrnesoanl

3TAaHOJIa Ha OPTAaHU3M YEJIOBEKa.

MHoroatoMHble CIUPTHl (ITWICHIIIMKOIb M TIMIEPUH): CTpOEHHE, (U3MUECKHE W XUMHUYECKHE
CBOMCTBA (B3aUMOJIEHCTBHE CO MICTOYHBIMH METaJIaMH, Ka4eCTBEHHAs PEaKlysi Ha MHOTOAaTOMHEBIE
ciuptel). @Dusnonoruyeckoe AeiicTBME Ha OpraHM3M 4YenoBeka. lIpuMeHeHHWe TIMIEpHHA U
STHIICHTJIUKOJIS.

®enon. CTpoeHHne MOJIEKYJIbl, (pU3NYecKre U XUMHUYECKUe CBOMHCTBA (peHona. TOKCHYHOCTh (peHoIa,
ero (hU3NOIOTNYECcKoe eiicTBUE Ha OpraHu3M yenoseka. [Ipumenenue denona

Anpaerunsl M KeToHBl ((opmanbaerus, ameranbAerui, ameToH): CTpOeHHe, (QHU3WYECKUue W
XMMHUYECKHE CBOWCTBA (pEakIMM OKHCICHHS ¥ BOCCTAHOBJICHHS, KAUECTBEHHBIE pEAKIUH),
NOJTy4eHHe U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieIbHBIE KapOOHOBBIE KUCIIOTHI (MypaBbHHAS M YKCYCHAst KHCJIOTHI): CTPOCHUE,
busznueckue W XUMHYECKHE CBOMcTBa (OOIIME CBOIMCTBA KHCIOT, pPEAKIHs STepUPHUKAIIH),
nojgy4yeHne W mnpuMeHeHne. CTeapuHOBas M OJEHHOBAs KUCIIOTHI KakK IPEJCTAaBUTEIHM BBICIIMX
KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, X MOIOIIIEE eHCTBHE.
Cnoxsble 3QUPBl KaKk MPOU3BOIHBIC KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHBIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenue xupoB. buonorunyeckas poib )KHPOB

VYrneBonsl: cOCTaB, KiaccuHKanus yriaeBoioB (MOHO-, AW- W Tojucaxapuisl). Imokosza —
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OpocTeHIMKA MOHOCaxapui: OCOOECHHOCTH CTPOEHHsI MOJIEKYJbl, (U3UUECKHEe U XHUMHYECKHE
CBOMCTBa IIIOKO3bI (B3auMoJeiicTBue ¢ ruapokcuaoM meau (II), okucnenne aMmmMuaduHbIM pacTBOPOM
okcuga cepedpa (1), BoccTaHoBiIeHUE, OpOKEHHE TIIIOKO3bI), HAXOXKACHUE B NMPUPOJIE, TPUMEHEHHUE
[JIIOKO3bl, OHOJOrMYecKass poJib B JKU3HEACATENBHOCTH OpraHu3Ma uyenoBeka. doTocuHTes.
@PpyKTO3a KaK U30MEP IIFOKO3BI.

Pa3znes 6. A3orcoaepxainue OpraHuyecKue coeuHeHust

Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia OK 01
AMUHEL AMUHBI: METWJIaMUH — NPOCTEHIIUN MpeACTaBUTE]Ib AMHUHOB: COCTaB, XHMHUYECKOE CTPOCHHE, OK 02
AMMWHOKHUCIOTHI. (buznYECKre U XUMUYECKIE CBONCTBA, HAXOXKCHHUE B PUPOJIE. OK 04
benku AMUHOKHUCIOTBl Kak aM(poTepHble OpraHudyeckue coequHeHus. Duznueckue U XUMHYECKHE

CBOWCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUINHA). bruonornyeckoe 3HaueHUE aMHHOKHUCTOT. [lenTub!.

benku kak mnpupoanele monumepbl. [lepBuuHas, BTOpUYHAasT W TpPETUYHAs CTPYKTypa OEIIKOB.

XUMHUYECKHE CBOMCTBA OCNIKOB: THAPOIIU3, ACHATYpAllKs, KAYSeCTBCHHbBIE peaKIUK Ha OCTKU
IIpodeccnonaibHO OPUEHTUPOBAHHOE COJEP:KaHUeE (COoAepKAHHUE TPUKJIATHOTO MOIYJIs)
Pasznen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOI /1EATEJIbHOCTH YeJI0BEKA OK 01
Tema 7.1. Conep:kanue y4e0HOIro MaTepuaa OK 02
Xumudeckue [TpaBuiia 3KOJOTHUECKH IIEIECOOOPA3ZHOTO MOBEICHHS B OBITY U TPYIOBOW JEATEILHOCTH B IEJIAX OK 04
TEXHOJIOTHH COXPAaHEHHUSI CBOETO 3/IOPOBBS M OKPYXAlOIIeH MPHUPOJIHOM Cpelibl, OMAacCHOCTh BO3JACHCTBHUS Ha OK 07
B [IOBCE/IHEBHOM JKUBBIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTIEIBHBIX KIJIACCOB (YTIEBOAOPOJBI, CIHUPTHI, IK 1.3

U IpodeccCuoHaIbHON
JESTENIbHOCTH YEJIOBEKA

(heHOMBI, XJIOPOPraHWYECKHWE MPOU3BOJHBIC, aNbJCTHABI M JAp.), IIOKa3aTellb MpeaeabHO
JIOITyCTUMOM KOHIIEHTPALUH U €r0 UCIIOJIb30BaHHUE.

Ponp xumMum B 00eCTCUEHHH HKOJOTHYECKON, DHEPreTHYECKOW W THUIIEBOM 0€30MacHOCTH,
Pa3BUTHUN MEIUIIMHBI, CO3IaHUN HOBBIX MaTepuajoB (B 3aBUCUMOCTHU OT BUA MPO(HECCHOHATHLHOM
NESATETLHOCTH ), HOBBIX MCTOYHHUKOB DHEPrUHU (aJbTEPHATHBHBIC UCTOYHUKH dHEpruun). [TonsTHe 0
HAyYHBIX METOJAaX TIO3HAHHS BEIIECTB M XUMHUYECKUX peaknuid. [IpencraBieHust o0 oOmumx
HAyYHBIX MPHUHIMIAX TPOMBIIUICHHOTO TIOJYYeHHUS BaXHEHIIMX BellecTB (Ha mpuUMepax
MPOU3BOJICTBA aMMHUaKa, CEPHON KUCIOTHI, METAHOJIA).

XuMHS ¥ 30POBBE UEJIOBEKA: MpaBHiIa 0€30MacHOTO MUCITOIb30BAaHMUS JICKAPCTBEHHBIX MPENapaToB,
OBITOBOM XMMHUH B IIOBCEIHEBHON )KU3HU
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HpaKanecxue 3aHATHUSA

[TpakTuueckast pabora Ne4. «[IpuMeHeHNEe XUMUUYECKUX BEUIECTB U TEXHOJIOTHI C ydeToM Oyayieit
PO EeCCUOHAITBHON IEATETLHOCTH.

Pemenne kelic-3ajad 1o TemaMm: IMUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHANBHOTO THTAHUS,
Ba)KHEUIIINE CTPOUTCIILHBIC n KOHCTPYKIOMOHHBIC MaTCpHraJibl, CEIILCKOXO3SIMCTBEHHOE

MPOU3BOJCTBO, KPAacKW, CTEKIIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH, HAHOMATEPHUAIbl, 2
TEKCTHJIbHBIE BOJIOKHA, WCTOYHHKH JHEPTUH, OPTraHUYECKWe W MHUHEpaIbHBIC YAO0OpCHHS,
JIEKapCTBEHHBIE U KOCMETHUYECKHE Mpenaparthbl, ObITOBAas XUMUS, MaTEepUajbl U3 HUCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH.

3ammra: [lpencraBieHne pe3ysbTaToB pelIeHus Keilc-3a1au B popMe MUHU-A0KIAAA (JOMyCKaeTcs
MCI0JIb30BaHuE IrpadMueCcKUX U MPE3CHTALMOHHBIX MaTEPUAJIOB)

IIpomexyTOUYHAS aTTeCTALMA MO AUcHUILIMHE (T epeHIIMPOBAHHBIN 3a4eT)

Bcero 36
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5. YCJOBUS PEAJIN3ALIAU ITIPOTPAMMbBI YUYEBHOM JTUCIUILIUHBI

TpeboBanuss K MUHMMAJTBHOMY MaTePHATbHO-TEXHUYECKOMY 00ecrieyeHHIo

Peanuzanus MIPOrPaMMBbI npeaMeTa TpeOyeT HaIUYUs y4eOHOTO KaOuHeTa
o0rIenpodecCHOHATBHBIX TUCIIUTUIHH.

O6opynoBaHue yueOHOTO KaOUHETa!

- Y4eOHBbIE CTOJIBI;

- pabouee MecTO MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HATJISTHBIX TIOCOOHH MO JUCIUTUINHE;
- pa3IaTouHBIM MaTepuar.

TexHuueckue cpencTra 00y4eHus:

- MOOWJIBHBII MYJIbTUMEIUHHBINA KOMIUIEKC: TIPOEKTOP, IKpaH, HOYTOYK.

ObopynoBanue 1abopaTopu U pabOYMX MECT JabopaTOpHU: MEH3YPKH, MHUIETKU-KaIeIbHHIIbI,
TEPMOMETPHI, PUIBTPOBaNIbHAS OyMara, CTEKISTHHbIE TPOOUPKH, PE3NHOBBIEC TPOOKH, MEPHBIE LIUITUH/IPHL,
BOPOHKH CTEKJISIHHBbIE, XMMHUYECKHE CTaKaHbl CTEKJSHHBIC MaJIOUYKW; HHIUKATOPHBIE MOJOCKU JUIS
onpexaenenust pH u ap. nabopatopHoe 0060pyAOBaHUE.

HNudopmanuoHHoe odecnieueHne 00yaeHust
OCHOBHBIE HCTOYHHKH

Jns nmpenonasareneit
1. Ta6puenssa O.C., OctpoymoB W.I'., CnagxoB C.A. Xwumusa. 10 xmacc (6a30BBI YpPOBEHB).
Axumonepnoe obmiectBo «M3narensctBo «Ilpocsemenuey, 2024
2. T'abpuensa O.C., OctpoymoB W.I'., CnmagkoB C.A. Xwummsa. 11 xmacc (0a30BBIi YpPOBEHB).
Axumonepnoe obmectBo «M3narensctBo «Ilpocsemenney, 2024
3. Xwumus : yueOHHK 119 cpeHero npodeccuoHanbHoro oopasosanus / 0. A. Jlebenes, I'. H. ®anees,
A. M. T'ony6es, B. H. lllaroBan ; mox obmeit pemaknuen I'. H. @ageeBa. — 3-e u3z., nmepepad. u
non. — Mocksa : U3mparensctBo FOpaiit, 2025. — 445 ¢. — (IlpodeccuonanbHoe 0ob6pa3oBaHue). —
ISBN 978-5-534-21210-5. — Texkcr : anextponnsii // O6pa3oBaTensHas miargopma IOpaiit [caiT].
— URL: https://urait.ru/bcode/566224
Jns ctyaeHToB
1. Tabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusa. 10 xmacc (06a30BbIil ypOBEHB).
AxuuonepHoe obmectso «M3narensctBo «lIpocsemenner, 2024
2. Taopuensu O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumusa. 11 xmacc (6a30BbIii ypOBEHB).
AxuuonepHoe obmectso «M3narensctBo «lIpocemenner, 2024
3. Xwumwms: ydyeOHHMK Ui cpefaHero mnpodeccuoHaabHOro oOpasoBanus/ FO. A. Jlebenes,
I'. H. ®agees, A. M. I'onyGes, B. H. lllaroBan ; mox o6me penakmueit I'. H. daneeBa. — 3-¢
u3n., mepepab. wm  gon.— MockBa: M3marenbctBo  FOpaiit, 2025.— 445c¢c.—
(ITpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-21210-5. — TekcT : 3MeKTPOHHBIN //
O6pazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/566224

JlonoTHUTEe IbHbIE HCTOYHUKHA
Jns nmpenonasareneit
https://resh.edu.ru/ Poccuiickas a5ekTpoHHas IIKOA.
http://www.chemistry.ru OTKpBITBII KOJUTEK: XUMHS
https://scienceforyou.ru/ Hayka nmst Te6s1. OOpa3oBaTesIbHBINA OPTAT 10 XUMHH.
https://himus. I c-umi.ru/ OGpa3oBaTeIbHBII TOPTAT 10 XUMUHU
http://www.alhimik.ru - AJIXUMUK: caiit JI.IO. Anmuk6epoBoit

it cTyaeHTOB
https://resh.edu.ru/ Poccuiickast 311eKTpoOHHAs IIKOJIA.


http://www.alhimik.ru/
https://himus.1c-umi.ru/
https://scienceforyou.ru/

http://www.chemistry.ru OTKpBITBII KOJUTEK: XUMHS

https://scienceforyou.ru/ Hayka ans te6s. O6pa3oBarenbHblid HOPTaAN 10 XHUMHUHU.

https://himus. I c-umi.ru/ OGpa3oBaTeIbHBII TOPTAT 10 XUMUHU
http://www.alhimik.ru - AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTaTOB OCBOECHHS 00111€00pa30BaTeIbHOI U CIUTIIHHBI

KoHnTponb u onieHka pe3ynbTaToB OCBOEHHs 0011€00pa30BaTeIbHON NUCHUIUIMHBI PACKPBIBAIOTCS
yepe3 AMCUUIUIMHAPHBIE pe3yJIbTaThl, HalpaBleHHbIE HA (OPMUPOBaHUE OOIIMX U MPOodhecCHOHATbHBIX
KOMIIETEHIIMH [0 pa3JieiaM U TeMaM CcojiepKaHHs ydueOHOro Matepuaiia.

Oo0masi/nmpogeccuoHaIbLHASA Pasnen/Tema Tun OLEHOHBIX
KOMIeTEeHIHS MeponpusTHii
OK 01. Beibupats criocoObl pemeHus Tema 1.1-1.5
3a/1a4 MpoQeCcCHOHATBHOMN IeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VCTHBIM o1poc
Tema 5.1 Penienne pacyéTHbIX 3a/1a4
Tema 6.1 HaGmoienue 3a X010M
Tema 7.1 BBINOJIHEHUS IPAKTHKO-
OK 02. Mcnonb3oBaTh COBpEMEHHbBIE Tema1.2,1.4,1.5 OPMEHTHPOBAHHBIX 3aJaHUI
Cpe/CcTBa MOUCKA, aHAJIN3a U Tema 2.1,2.2 [IpencraBienue
UHTEpIpeTaluy HHPOPMAIHU, U Tema 4.1, 4.2 pe3yIbTaToB
nHGOPMAIMOHHBIE TEXHOJIOTUH IS Tema 5.1 IPAKTUYECKHUX U
BBIMIOJIHEHUSI 3a]1a4 PO ECCUOHAIBHOMN Tema 6.1 1a00paTOpHBIX paboT
JEATETbHOCTH Tema 7.1 [IpoBeieHnE XUMHIECKOTO
OK 04. Tema 1.5 JKCIIEPUMEHTA
O} dexTuBHO B3aUMOIEHCTBOBATD U Tema 2.1,2.2 Beimonsenne
paboTaTh B KOJUIEKTUBE U KOMaH1e Tema 4.1, 4.2 KOHTPOIIBHBIX
Tema 5.1 pabort no
Tema 6.1 pasznenaM JUCIUIUIMHBI
Tema 7.1 O1eHKa caMOCTOSITENBHO
OK 07. CoaeiicTBOBaTh COXpaHEHUIO Tema 1.5 BBIIIOJIHEHHBIX 3aJaHUI
OKPY KaIOIEeH CPEeB, Tema 5.1 3amuTa peleHns Kenc-
pecypcocOepeKeHno, IpUuMeHsTh 3Hanus | Tema 7.1 3a1a4 (C yueroM Oynymiei
00 M3MEHEHUU KIUMaTa, IPUHLUIIBI npoeccuoHaIbHOM
OepeKIMBOr0 MPOU3BOJCTBA, IPPEKTUBHO JEATENBHOCTH)
JICHCTBOBATh B UPE3BbIYANHBIX CUTYALUAX Brimonnenue 3ananuii
TIK 1.3. BnaneTs HaBBIKAaMM ITOJITOTOBKH Tema 1.1, 1.4, 1.5 | IPOMEKYTOYHON
IOPUIMYECKUX JOKYMEHTOB, B TOM yucie ¢ | Tema 2.1 aTTecTanuu
UCTIOJIb30BaHUEM WH(POPMAIIMOHHBIX Tema 4.1
TEXHOJIOTUH Tema 7.1
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