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1. TACIIOPT PABOYEM IMPOI'PAMMBbBI YYEBHOM JUCIUILINHBI

1.1 O6aacTb npuMeHeHNs MPOTrPAMMBbI

PaGouas nporpamma y4eOHON AUCUMILIMHBI SBISIETCS YACThIO POTrpaMMbl IIOJTOTOBKU
CHELUAINCTOB CPEJAHEr0 3B€HA B COOTBETCTBUM ¢ PenepanbHOr0 rocy1apCTBEHHOTO
00pa30BaTEeNBPHOTO CTaHAapTa CpeIHero oO0IIero oOpa3oBaHMs, YTBEPKICHHOTO
npuka3oM MunHucTepcTBa 0Opa3zoBanus U Hayku Poccuiickoit @eaepauun ot 17 mas
2012 r. Ne 413), 3apeructpupoBano B Muntocte P® ot 7 urons 2012 r. Ne 24480.

1.2 MecTo y4eOHOM NUCUMIUIMHBI B CTPYKTYpPe OCHOBHOW NPOogecCHOHAIBHOM
o0pa3oBaTeJbHON MPOrpaMMbI:
HucuunnuHa «XuMush», u3ydaemas Ha 0a30BOM YpOBHE, SIBISIETCS 0053aTElIbHBIM
y4eOHBIM MPEIMETOM, BXOJSAIIUM B COCTaB IpPEIMETHOW 00pa3oBaTENIbHON 00s1acTh
«EcTecTBeHHbIE HAYKW», BXOJUT B 0011€00pa30BaTEIbHbIN YUEOHBIN UKIL.

1.3 Heau u 3aga4yu AUCHUILIMHBI — TpPeOOBaHUSI K Pe3yJbTATaM OCBOEHHS
AUCUMILTHHBI:

Henamu nzydyenus yueOHOro npeamMera « XuMus» Ha 6a30BOM YPOBHE SIBIISIOTCSL:

— dbopMupOBaHHE CUCTEMbl XUMUUECKUX 3HAHUM KaK Ba)KHEWIIIEW COCTaBJISIIOIIEH

€CTECTBEHHO-HAYUYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOU JIEIKAT KIIFOUYEBbIC TTOHSATHUSI,

byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE U

MOHUMAaHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUA MHPOBO33PEHUYECKOTO XapaKTepa,

03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;

— dbopMHpoBaHWE W PA3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHMS

BEIIECTB M XHWMHUYECKHX peaKiuii, HEOOXOJUMBIX I TNPUOOPETEHUS YMEHUU

OPUEHTUPOBATHCSA B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUM, MMEIOIIUX MECTO B

IIPUPOJIE, B IPAKTUYECKON U MIOBCEAHEBHON KU3HU;

— pa3BUTHE YMEHUU U CMOCOOOB AECSATEIBbHOCTU, CBA3AHHBIX C HAOIIOJCHUEM U

OOBSICHEHHEM XHUMHUUYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM IpaBWl OE€30MacHOTro

oOpalleHusl ¢ BEIECTBAMM.

3aoauu yuebnozo npeomema.

— ajganTamys OO0ydYalomUXCcs K YCIOBUSM IUHAMUYHO DPAa3BUBAIOIIETOCS MHUPA,

dbopMUpOBaHUE UHTEIUIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaM000Opa30BaHMUIo,

COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO IPAMOTHBIX PEIICHUN B KOHKPETHBIX

YKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHCHUEM;

— dbopmupoBaHue y  OOy4YalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX

KOMIIETEHIIMI), MMEIOIUX YHUBEPCAIbHOE 3HAYEHUE JJIsl PA3JIMYHBIX BHJIOB

NeATEeITLHOCTH: pelIeHus: TMpoOJeM, TOWCKa, aHanmu3a U o0paboTkKu HHGOpPMAIINH,

HEOOXOMUMBIX IS TIPUOOPETEHHS OIbITa JIEATETLHOCTH, KOTOpasi 3aHMMAET BaKHOE

MECTO B IIO3HAHWU XHMHUHU, a TakXKe JUIsI OIEHKH C TO3UIHMK HSKOJOTHYECKON
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0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX IMPOLIECCOB HA OPTaHU3M
YeII0BeKa U PUPOIAHYIO CPEay;

—  pa3BHUTHE TMIO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPYECCKHX
CIOCOOHOCTEM O00ydaromuXcsi: CIIOCOOHOCTH CaMOCTOSATEIBHO MPUOOpETaTh HOBBIE
3HAHUS 10 XUMHU B COOTBETCTBUHM C >KU3HEHHBIMH MOTPEOHOCTSAMU, UCIOIH30BATH
COBpeMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUH JIs IMOWCKAa M aHajiu3a y4deOHOH u
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACP KaHuUS;

—  (QopmHpoBaHHE M PA3BUTHE Y OOYYAIOMIUXCS ACCOUMATHBHOIO M JIOTMYECKOTO
MBIIUICHUS, HAOIIOATEIFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMWMBI, B YaCTHOCTH, IpPH IUIAHUPOBAHUM H MPOBEACHUU XHUMHUYECKOTO
IKCIICPUMEHTA,;

—  BOCOUTaHME Yy  oOyyaromuxcs  yOeXIEHHOCTH B  T'YMaHHCTUYECKOMN
HANpaBICHHOCTH XHMHHU, €€ BaXKHOW pOJIM B pEIICHUH TIOO0ANBHBIX MPOoOJieM
paIMOHAILHOTO TMPHUPOIOTIONB30BaHUS, TOMOJHEHHSI YHEPreTHUECKUX PECypcoB H
COXpaHEHHs MPUPOIHOTO PAaBHOBECHS;, OCO3HAaHUS HEOOXOJUMOCTH OEpeKHOTO
OTHOIICHHUS K TMPHPOJIE W CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETCHUS OIbITa
UCTIONIb30BAHUSl TIOJIyYCHHBIX 3HAHWUH I TPUHATHS TPAMOTHBIX DEIICHUN B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBJICHHUSIMH.

PesynbraToM WM3y4eHHs JAUCUUILUIMHBI SIBISAETCS  OBJAJeHHE  OOyYalOIIMMUCS
CJICAYIOIINX OOIUX KOMITETCHITUH:

KOMIIETEHIIUH DopMyJIHPOBKA KOMIETEHIINH
OK 01 BeiOupare crocoObl  pemieHust 3agad  NpoPecCHOHANbHOM  JESTeNbHOCTH,
IPUMEHHUTEIBHO K Pa3IMYHBbIM KOHTEKCTaM.
OK 02 Hcnonp30BaTh COBpEMEHHBIE CpEICTBA IOMCKA, aHalU3a W HMHTEPIpPETaluu

uHpopMauuu M HHGOPMAIMOHHBIE TEXHOJOTMU JJS BBIIOJHEHUS 3ajay
pohecCHOHATILHON JeSITEIbHOCTH.

OK 04 O¢ddekTuBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE.

OK 07 CopeiicTBOBaTh COXpPAaHEHHIO OKpPYXKarolled Cpenbl, pecypcocOepekeHuto,
OpPUMEHATh 3HaHMA 00 M3MEHEHUHM KIMMaTa, MPUHLUIB OepexIIMBOro
IPOM3BOJICTBA, YD (EKTUBHO JACHCTBOBATH B UPE3BBIYANHBIX CHTYAIHSX.

OK 09 [Tonp3oBaTbess MpoQeccHOHaNbHOM JOKYMEHTaluell Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.

Cornacao ®I'OC COOQO, ycTaHaBIMBAIOTCS mpebosanusi K pe3yibmamam 0CE80EHUs.
oOyYarolmMMHUCs TMPOrpaMM  cpeaHero oOmero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METaIPEAMETHBIM U TTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBUU C CHCTEMHO-AECSATEILHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMUHOCTHBIX
PE3yIbTATOB OCBOEHUS MIPEAMETa « XMMHUSH HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus
BBIJICJICHBI CJIETYIOLIUE COCTABIISIIOIIHE:



— OCO3HAaHHE OOYYAIOIIMMHUCSI POCCUUCKOM TPaKIAHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

— HaJIMYue MOTUBAIUU K O0YyUYECHHUIO;

— LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIMK 0a30BOM HAYKH XUMUU;

— TOTOBHOCTh M CIIOCOOHOCTh OOy4YaloImMXcsi PYKOBOJCTBOBATbCS B CBOCH
JEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, TMPUCYIIUMHU  11€JTOCTHOM
CHUCTEME XUMHYECKOT0 00pa30BaHUs;

— HaJlMyue MPaBOCO3HAHUSA JKOJOTHYECKOM KYyJIbTYpbl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHbI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeIMeTa «XHUMHsS» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIbHOW JIEATCIBHOCTH TEXHHKYMa B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU HU
HjeaJaMyi POCCUICKOr0 IpakIaHCKOTO OOIIECTBA, IPUHSATHIMU B 00IIIECTBE HOPMAMU U
IIpaBUJIaMH ITOBEICHUS, CITIOCOOCTBYIOIIMMH MPOIieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS
Y HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHUS npeamera «XHUMHUS» OTPaXKAIOT
c(hOpMUPOBAHHOCTh ONBITA I[IO3HABATEJILHOW W MPAKTUYECKOW JEATEeIbHOCTU
0Oy4JaroIMXcs 10 peaTnu3au MPUHITHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIC B YACTH
1. I'paxaanckoro BOCIMTAHUSA:

— OCO3HaHMs OOYYArOITUMHUCS CBOMX KOHCTHTYLIMOHHBIX MpaB M OO0S3aHHOCTEH,
YBa)KEHUSI K 3aKOHY W MIPaBOIOPSJIKY;

MPEACTABJICHUS] O COIMATIBHBIX HOPMAax W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUM B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN JEATEIBHOCTH MPHU CO3/IaHUHU yUYEOHBIX
MIPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a7[a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH TOHHMMaTh W TMPUHUMATh MOTHBBI, HaMEPEHHS, JIOTUKY U
apTYMEHTBI JIPYTUX IIPU aHATIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITCIHHOCTH;

2. IIaTpuoTHYECKOTr0 BOCIIUTAHMS:

— [IEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY U HAy4YHOMY HacCJIEIUI0
OTE€YE€CTBCHHON XMMUH;

— YBOKEHHMS K TIPOIIECCY TBOpPUYECTBA B 0O0JACTH TEOPUU U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUSI TOrO, YTO JIOCTHKCHHS HAyKH €CTh pe3yJbTar
JUTUTEIBHBIX HAOJII0ICHHH, KPOITOTIMBBIX SKCIIEPUMEHTAIIBHBIX ITOMCKOB, TIOCTOSTHHOTO
Tpy/Jla y4€HBIX U MMPAKTUKOB,;

— WHTEpeca U MO3HABATEJIbHBIX MOTHBOB B IMOJYUYCHUH U TOCJICIYIOINIEM aHaN3e
nH(pOpMaIK O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



—  HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;
—  CIOCOOHOCTH OIICHWBAThH CUTYAIIMH, CBSI3aHHBIE C XUMUUYCCKUMHU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBCHHBIE
HOPMBI U TICHHOCTH;

—  TOTOBHOCTH OILIGHWBATh CBOE MOBEJCHHUE U TIOCTYIIKH CBOMX TOBAPHIICH C
MO3UIMI HDAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE MOCIICACTBHI ITUX
MOCTYTIKOB;

4. @opMupOBaHUsI KYJIbTYPbI 310POBbSI:

—  TIOHMMaHHUs UEHHOCTEeH 370poBOro U  0Oe3omacHOro obpasza  KHU3HU;
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

—  coOmoneHus mpaBui Oe30mMacHOro oOOpalleHusi C BellecTBaMH B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOM JEATEILHOCTH;

—  [OHUMAaHUS IIEHHOCTH MPABUJ UHANBUYAJIbHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO
MOBEJACHUSI B CHUTYalMsIX, YIPOKAIONIMX 3/I0POBbI0 W >KU3HM JIOJICH; OCO3HAHUS
MOCJIC/ICTBUIA ¥l HEMTPHUATHUS BPEIHBIX PUBBIYEK (YITOTPEOIECHUS aJIKOTOJISI, HAPKOTHUKOB,

KypeHHs);
5. TpynoBoro Bocnuranus:
—  KOMMYHHKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIbCKON

JeSATEeILHOCTH, 00IIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JEATEIbHOCTH;
— YCTAaHOBKHM Ha aKTUBHOE€ YYAaCTHE B PEUICHUU MPAKTUYECKHUX 3aJ1a4 COIUATBHOU
HAIPAaBICHHOCTH (B paMKax CBOET0 y4eOHOTO 3aBEACHHS);

— HMHTEpeca K MPaKTUYECKOMY HM3Yy4YeHHUIO MpodecCcHil pa3IMuyHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUH;

— YBaXEHUS K TPYLY, JIOJIAM TPyAa U Pe3yJbTaTaM TPYJAO0BOMU JICSITEIbHOCTH;

— TOTOBHOCTM K  OCO3HAQaHHOMY  BBIOOPY  HHIUBUAYAIBHOM  TPACKTOPUU
oOpasoBaHus, Oyaymiel mpodecCun U peaanu3aui COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB C
y4ETOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6. IKOJIOTNYECKOT0 BOCTIMTAHMS:

— AKOJIOTMYECKU 11e71eCO00pa3HOTO OTHOIICHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

— MOHUMAHMS TJ0OAJIBHOTO XapakTepa OHKOJOTMUYECKUX MPOOJIEeM, BIHUSHUS
SKOHOMUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOW CPEIbI;

— OCO3HaHMS HEOOXOIUMOCTH HMCIOJIb30BaHUS JOCTIKCHUN XUMHUU JIJIS PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MPUPOAOTIOIB30BAHHS;

- AKTUBHOTO HENPUATHS JAEHUCTBUMN, PUHOCALINX BPEJ OKPYKAIOLIEH IPUPOIHON
cpele, YMEHHUs MPOrHO3UPOBATh HEOIATONPHUATHBIE JKOJIOTUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



—  HaIW4Ms PA3BUTOIO SKOJOTMYECKOIO MBILUICHUS, DKOJIOTHYECKOM KYJbTYpBI,
ONBITA JIEATEIBHOCTH 3KOJIOTUYECKOW HANPAaBJIECHHOCTH, YMEHHUs PYyKOBOJCTBOBATHCSA
YMMU B M03HABATEIbHOW, KOMMYHUKAaTUBHOW U COLMAIBHOU MPAKTUKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(poouu;

1. IleHHOCTH HAYYHOI'O IO3HAHMSA:

—  c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON IPAKTHKY;

—  TIOHMMAaHUs CHEeUU(PUKU XUMUU KaK HaAyKH, OCO3HAHU €€ posiu B pOPMUPOBAHUU
paIMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTaBICHUS 00
OKPY’KAIOIIEM MUPE KaK O €JUHCTBE MPUPOJBI U YEJIOBEKA, B IMO3HAHWUN IPUPOIHBIX
3aKOHOMEPHOCTEW U PeLICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;
yOeKAEHHOCTH B 0CO00HM 3HAYMMOCTH XUMUH Ul COBPEMEHHOW LMBWIM3ALUU: B €€
IYMaHUCTHUUECKON HAIIPaBICHHOCTH U BAaXXKHOM pPOJIM B CO3JaHUU HOBOW 0a3bl
MaTepUaIbHONW KyJIbTYpbl, PEHICHUU TIJIOOAJbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS
YeJI0BEYECTBA —  CBIPbEBOM, DHEPrE€TUYECKOM, IIHIIEBOM M  DKOJOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIEUYEHUH YCIOBHM YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(DOPTHOM KU3HH KAXKIOT0 YWIeHA 00IIECTBa;

—  €CTECTBEHHO-HAyYHOW I'PAMOTHOCTH: IOHUMAHHUS CYLIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIONb30BaTh IOTydaeMble
3HaHUS JUIs aHAJIU3a U OOBSICHEHUS SIBJICHUI OKpPY)KAIOIIET0 MUpPa U MPOUCXOASILUX B
HEM H3MEHEHUH; YMEHHUs JiejaTb OOOCHOBAaHHBIE 3aK/IIOUEHHUS HAa OCHOBE HAyUYHBIX
(aKkTOB M MMEIOIIMXCS TaHHBIX C LIEJIBIO MOJYUYEHHUs JOCTOBEPHBIX BBIBOJIOB;

—  CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS JIJISl PEILICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALUSX;

—  HMHTEepeca K NO3HAHUIO U UCCIEN0BATEIbCKOMN NESITEIbHOCTH;

—  TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO0, K AKTUBHOMY IOJTyYE€HHUIO HOBBIX 3HAHUM IO XUMHUH B COOTBETCTBUU
C JKU3HEHHBIMH NOTPEOHOCTAMU;

—  HHTepeca K OCOOCHHOCTAM TpyAa B Pa3iIHYHbIX cdepax MnpodecCcroHaTbHON
NEATEIBHOCTH.

B pamkax mnporpaMMmbl AMCHUIUIMHBI OOYYarOUIMMUCS OCBAaMBAIOTCS CJEAYIOIINE
JIUYHOCMHbIE PE3YbManbl RPOZPAMMbL 60CHRUMAHUA

JIMYHOCTHBIE Pe3yJibTAThI Koa in4HOCTHBIX
peasu3auuy NpPorpaMMbl BOCIIMTAHUS pe3yJIbTaToB

[IposiBnsiromniA M JAEMOHCTPUPYIOUIMI YBAXKEHHE K JIIOASIM TpyAa,
OCO3HAIOIIMM  IIEHHOCTh COOCTBeHHOro Tpynaa. CrpeMsmuiics K JIP 4
(hOpMHUPOBAHHUIO B CETEBOM Cpelie JMYHOCTHO M MPOodhecCHOHATHLHOTO

KOHCTPYKTHBHOT'O ((I_II/I(l)pOBOI“O ciacaar.




JlemoHcTpupyromuii ymerne 3 (HEeKTHBHO B3aMMOCICTBOBATh B

KOMaHZC, BECTU AHUAJIOT, B TOM YUCJIC C UCIIOJIb30BAHUCM CPCACTB JIP 13

KOMMYHHKAIUU.

JleMOHCTpUpPYIOIINIA HABBIKK aHAlIM3a U UHTEepIIpeTaluy HHPOpMAIUHU U3 JIP 14
Pa3IMYHBIX UCTOYHUKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM.

JIeMOHCTPHPYIOIIHH TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO, B TOM
YHCIIe CaMO0OPa30BaHMUIO, HA MPOTSHKCHUN BCEH JKU3HH, CO3HATEIBHOES JIP 15
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCICIIHOM
npodeccHoHaAEHOM U OOIIECTBEHHON JACSITEILHOCTH.

OpueHTHpOBaHHBIN Ha paboTy B KOMaHIE. JIP 19

VYwMeromuii paboTath ¢ 60abm1KM 005EMOM HHGOPMALIUH, IS JIP 20
3¢ (EKTUBHOTO BBITOJIHEHHUS MPOPECCUOHATBHBIX 33/a4.

OTKpBITHIN K TEKYLIUM U [IEPCIEKTUBHBIM U3MEHEHUSAM B MUPE TPY/Ia, JIP 23
TOTOBBINA K OCBOCHHIO HOBBIX KOMIETEHIINI U K U3MEHEHHUIO YCIOBUN
TpyJa, IEMOHCTPUPYIOLINI HABBIKM CAMOOOPA30BAHUS U CAMOPA3BUTHUS.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbie pe3yabTaThl OCBOEHHUSI y4eOHOro mpeaMera «XuUMHUs Ha ypPOBHE
cpenHero oO0mero o0pa3oBaHWS BKIIOYAIOT: 3HAYMMble Uil (DOpMUPOBaHUS
MHUPOBO33PEHUS oOyyJaronmxcs MEXIUCUUILIMHAPHBIE (MEeXMpeIMETHBIE)
OOIlIEHAyYHbIE TOHSATHS, OTPAKAIOIIME IETOCTHOCTh HAay4YHOW KApTUHBI MHpa U
cnenuuKy METOJIOB IMO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, PHEPTHS, SBJICHUE, MTPOIIECC, CUCTEMA, HAYUHbIN (DaKT, MPUHITUII, TUTIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHUs, HCCIEeOBaHUE, HAOIIOJEHUE, HU3MEpPEHHUE,
SKCIEPUMEHT U JIp.); YHUBEpPCAJIbHbIE YyuyeOHble JeHCTBUS (TTO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, peryJISITUBHBIC), obecrieunBaroIIne (dbopmupoBaHue
GyHKIMOHATBPHOM TPAaMOTHOCTH M COIMAIBHOMW KOMIETEHIIMH  O0yJarouuxcs;
CIIOCOOHOCTh  OOYYalOIIMXCA HCIOJIb30BaTh OCBOEHHBIE MEXIUCIMIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEpCAIbHBIC yUeOHbIC JCHCTBUS B MO3HABATEIHLHON
Y COLMAJIbHOM MPAKTHUKE.

MertanpenMeTHbIe pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU YUYECOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATHUBHBIMU U PETYJISITABHBIMY JICHCTBUSIMHU.

Osnadenue ynueepcanbHblMu y4ueOHbIMU NHOZHABAMEIbHBIMU 0CIICHBUAMU:

1. ba30BbIMH JIOTU4ECKMMU ACHCTBUAMM:

—  CaMOCTOSITEHHO (POPMYJIMPOBATH U AKTYyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpUBAaTh;

—  OmOpeneNaTh UeNu JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

—  UCIOJB30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUUECKOT'O MBIIIICHUS —
BBIJICTISITh XapaKTEpHbIC MPU3HAKK TOHATUM M YyCTaHABIMBaTh WX B3aWMOCBS3b,
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UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSTHUS AJII OOBSCHEHUS OTACNbHBIX (PAKTOB U
SIBIICHUI;

—  BBIOMpaTh OCHOBAHMS W KPUTEPHUU IS KIIaCCU(PHUKAIIMN BEIIECTB U XUMUICCKUX
pEeaKUunii;

—  yCTaHABIUBATh MNPUYMHHO-CJICJACTBEHHBIE  CBSI3U  MEXIYy  HM3y4aeMbIMU
SIBJICHUSIMU;

—  CTPOWTH JOTHYECKHUE pacCykaeHUs (MHAYKTUBHBIC, 1€TyKTUBHBIC, 10 AHAJIOTHH ),
BBISIBJISAIT 3aKOHOMEPHOCTH M MPOTUBOPEYHUST B PACcCMATPUBAEMBIX SIBICHHSX,
(GbOpMyTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

—  TIPUMEHATH, B TPOIECCE MO3HAHUS, HUCIOIB3YEMbIE B XHUMHH CHMBOJUYECKHC
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATH MOJICTBHBIC MPEACTABICHUS — XUMUYCCKUN
3HaK (CUMBOJ) 2JIEMEHTa, XUMU4eckasi GopMyJia, ypaBHEHUE XUMUUYECKON pEaKIuu —
IpU pEIICHWH YYEeOHBIX TIIO3HABATEIbHBIX W TMPAKTUYECKUX 3a/lad, NPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC TPEACTABICHUS JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH;

2. Ba3zoBbIMU HCCIIe10BATEILCKUMU A€HCTBUAMM:

—  BIIAJETh OCHOBAaMH METOJIOB HAYYHOTO ITIO3HAHHS BEIIECTB M XUMHUYECKHX
peaKkuu;

—  (opmynupoBaTh 1eNM U 33/1a4d UCCIEI0OBAHUSA, UCIIOJIb30BaTh MMOCTaBICHHBIE U
CaMOCTOATENHFHO C(POPMYIUPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 151 (DOPMHUPOBAHMS THIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU;

—  BIIaJeTh HaBBIKAMH CAMOCTOSITCIIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYCHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOMATh 3a XOIOM
mpolrecca, CaMOCTOSTETFHO TPOTHO3UPOBATh €ro  pe3yibTar, (OopMyIUpOBaTH
00O0OIIeHNs] U BBIBOJIBI OTHOCHUTENHHO JOCTOBEPHOCTH DPE3YyJIbTAaTOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

- npuoOpeTaTh  OMBIT  YYEHWYECKOW  MCCIIEIOBATEIBCKOM M MPOEKTHOM
NESATEILHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB PEIICHHSI MPAKTHYCCKHUX 33]1a4, MPUMEHECHHIO PA3IMIHBIX METOIOB TTO3HAHUS;
3. IIpuémammu padoTsl ¢ uHGOpMaLHMeEH:

—  OPHCHTHPOBATHCS B PA3TUYHBIX HICTOYHUKAX MHGOPMAIUHU (HAYIHO-TIOMYJIIpHAsT
JUTEpaTypa XUMHYECKOTO COACPKaHUsS, CIIPaBOYHbBIE TTOCOOus, pecypchl HTepHETA),
aHATM3UPOBATh MHGOPMAIIHIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKU
OIICHMBATh €€ JTOCTOBEPHOCTh M HEMPOTUBOPEUMBOCTH; (POPMYIHPOBATH 3aMPOCHl U
MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE MHMOPMAITIH, HEOOXOIUMOMN JIJIst
BBITIOJTHCHUS YUCOHBIX 3a7a4 ONPEICIEHHOTO THIIA;

—  mpuoOperaTh ONBIT HCIOJIL30BaHHUS  WH(MOPMAIMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTUH U Pa3INIHBIX IIOUCKOBBIX CUCTCM;
10



—  CaMOCTOSITEIBHO BBIOMpPATh ONTUMANbHYIO (hOpPMY Mpe/CTaBIECHUs HHPOpMALIUU
(cxembl, TpaduKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH H T. 11.);
—  HCIOJB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU pabOTEe C XMMUUYECKOU
uH(pOopMaIe: TPUMEHITh MEXIPEeIMETHbIC ((PU3NIECKNE U MAaTEMAaTHIECKUE) 3HAKU
U CUMBOJIBL, (hOpMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;
—  HWCTOJBb30BaThb M  MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJUYECKHE  CpEICTBA
HaIJISIHOCTH
Osnadenue yHueepcanbHbIMu KOMMYHUKAMUBHBIMU OCHCMEUAMU:
—  3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXXKTAeMOH TEMbI B XOJI¢ IWAJIOTa W/WIIA
JMCKYCCHH, BBICKA3bIBaTh HJIeH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;
—  BBICTYyHaTh C TNPE3CHTAllMEN pe3yJIbTAaTOB ITO3HABATEIBbHON JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJHEHHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKON pabdOThl MO MCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealiu3alii y4eOHOro MpoeKTa U (POpMYyJIUPOBATH BBHIBOJBI 11O
pe3yJibTaTaM MPOBEIEHHBIX MCCIEAOBAaHUNA NMyTEM COTJIACOBAaHMS TMO3UIUMNA B XOJ€
o0CyXeHUsI 1 0OMEHAa MHEHUSIMU
Osnadenue ynugepcanbHblMu peZyiamueHoIMU OeCmEUAMU:
—  CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYILIECTBIISITh CBOK ITO3HABATEIBHYIO
NEATEIIbHOCTh, OMNpenensas €€ [ead W 3aJayd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATh  MpeJjiaraéMblii  ajirOpUTM  JEUCTBUM  Mpu
BBITIOJIHEHUHM YYEOHBIX M  HCCIIEOBATEIbCKUX  3aJlad, BBIOMpaTh HamOoJee
7 PeKTUBHBIN CIOCOO UX PElICHUs ¢ YYETOM MOTYUCHHS] HOBBIX 3HAHUN O BEIIECTBAX
U XUMUYECKUX PEAKIIUSIX;
—  OCYILECTBJISITh CAMOKOHTPOJIb CBOCH JIEITEIbHOCTH Ha OCHOBE CaMOaHalii3a U
CaMOOIIEHKH.

MNPEAMETHBIE PE3YJIBTATDBI
[IpeameTHBIC pe3yNbTaThl OCBOCHHUS MPOTPaMMbI CPEIHETO OOIIEro 0O0pa3oBaHUs IO
XUMUU Ha 0a30BOM ypOBHE OPHEHTHPOBAHbI Ha O00OECIEUECHUE MPEUMYIIECTBEHHO
00111e00pa30BaTeIbHOM W OOIIEKYJBTYPHOU MOATOTOBKUA oOyvarommxcs. OHH
BKJIIOUAIOT: crenuduyueckue js yuyeOHOTo mnpeaMera «XuMUsh HaydHbIe 3HAHMUS,
YMEHHSI U CIOCOOBI JCHCTBUM MO OCBOEHUIO, MHTEPIPETALUM M TPEOOpa30BaHUIO
3HaHUM, BUJBI IESITCIHBHOCTH IO TOJYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAHUH B
PA3IMYHBIX YUEOHBIX U PEATbHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C XUMHEH.

[1p6-1 BBISIBIIATh  XapaKTE€pPHbIE MPHU3HAKM M B3aWMOCBSI3b H3YYEHHBIX IOHATHH,
IIPUMEHATH COOTBETCTBYIOILME IOHATHUS IIPU OIMCAHUU CTPOCHMS U CBOWCTB
HEOPraHWYECKHX M OPraHWYECKHX BEIIECTB W HMX NPEBPALICHHUN; BBISBIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHWM C MOHATHAMHU W IPEACTaBICHUSAMHU APYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
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[1p6-2 UCIIOJIb30BaTh HAMMEHOBAHMS XMMUYECKUX COCTUHEHUI MEXTyHAPOTHOTO COI03a
TEOPETUYECKON M MPHUKIAAHON XMMHH U TPUBHAIbHBIE HA3BAHUS BAKHEUIIMX
BEIICCTB (OTWJICH, alleTWJICH, TIHIEPUH, (GeHOoN, (GopManbAerua, YKCyCHas
KUCJIOTa, TJIMLUH, YrapHbId ra3, YIJIEKUCIbIM Ia3, aMMHUakK, ramieHas HU3BeCTb,
HeralieHasi W3BECTb, MNHThEBAs COJa M JIPYTHX), COCTaBIATH (OPMYIIBI
HEOPraHMYECKUX U OPraHMYECKHX BEILECTB, YPAaBHEHUS XUMHUYECKUX PEAKIUH,
OOBSICHATh WX CMBICH; TOATBEPXKIATh XapaKTEPHbIE XMMHUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOUIMMM JKCIEPUMEHTAMH U 3alUCSIMU ypaBHEHMUH
XMMHYECKHUX PEAKIIUM;

[1Ip6-3 | ycTraHaBauBaTh NMPUHAICKHOCTh M3YYEHHBIX HEOPIaHUYECKUX U OPraHUYECKUX
BEIIIECTB K OIPEIeIIEHHBIM KJIACCaM U IPYIIIaM COCTUHEHUH, XapaKTepru30BaTh UX
COCTaB M BaXHEHIIME CBOMCTBA; ONpEAETATh BHJbl XUMHMUYECKHX CBsI3eH
(KOBaJIeHTHAas, MOHHAs, METAJTMUECKAsi, BOJOPO/IHAs), THIBI KPUCTAIUTMYECKIX
PELIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUUECKUE PEaKIH;

[1p6-4 IPOBOJIUTH PACYETHI MO0 XUMHUYECKUM (PopMyliaM U YpaBHEHUSIM XHUMHYECKHX
peakuuii C NCIOIb30BAHUEM (PU3MUECKUX BEIIMYMH, XapaKTePU3YIOLIUX BELEeCTBA
C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMajbHBIE YCIIOBHUS) Ia30B,
KOJINYECTBA BELIECTBA; MCIIOJIB30BaTh CHUCTEMHbIE XUMMUYECKHE 3HAHUS s
NPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalsX, CBS3aHHBIX C
BEIIIECTBAMU U MX IIPUMEHEHUEM,;

[1p6-5 IJIAHUPOBATH U BBIIOIHATD XWMHYECKUI DKCIIEPUMEHT (npeBpatueHus
OpPraHMYECKUX BEILECTB MPU HArpEBAaHUM, MOJIyYE€HHE 3TUICHA U U3YYEHHUE €ro
CBOWCTB, KQUEeCTBCHHbIC PEAKIMH Ha AJIbJCTUABI, KpaxMal, YKCYCHYIO KHUCIIOTY;
JieHaTypalusi OeJIKOB IPU HarpeBaHMU, LIBETHbIE PEAKLMU OEJIKOB; MPOBOAMUTH
peaKIu HOHHOTO 0OMEHa, OTIPEIENIATh CPETY BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cyJbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; PelIaTh
OKCIEpUMEHTANbHbIE 3amaun 1o TteMaMm «Metamibey u  «Hemeramiey) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKM O€30MacHOCTH IMpH OOpalleHuu ¢
BEIIECTBAMH M Ja0OpaTOPHBIM O00OPYAOBaHUEM; TPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO JKCIepUMEHTa B (popMe 3amucH ypaBHEHHMH COOTBETCTBYHOIUX
peaxiuii 1 GOpPMYIHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB,;

[Ip6-6 | AHanu3upoBaTh XMMHUYECKYI0 HH(POPMALHUIO, T[OJy4aeMyl0 U3  pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoM MH(popmanuu, cetb MHTEpHET u ApyruHe);

[Tp6-7 coOuro/IaTh IpaBHUjIa 3KOJIOTUYECKU IIe1eCOO0Pa3HOro IMOBEAECHUs B OBITY U
TPYAOBOH JEATEIBHOCTH B IENSIX COXPAaHEHHs CBOETO 370POBbSI M OKPY KaIOIIEeH
HOPUPOIHON Cpelbl; YUUTHIBATh OMACHOCTh BO3EWCTBUS Ha JKUBBIE OpPraHU3MbI
OTIpENIeICHHBIX BEIIECTB, MOHUMAs CMBICI TIOKa3aTeNs MpeAeIbHON JOITyCTUMON
KOHIICHTPALIUY;

[1p6-8 uist  oOydaroluxcss € OTPaHMYEHHBIMM ~ BO3MOKHOCTSMHM  370POBbSI:
c(OPMHPOBAHHOCTh YMEHUS NPUMEHSTHh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX
METO/IaX IMO3HAHMSI BEIIECTB U XUMUYCCKUX SIBIICHH;

[1p6-9 JUIA CHEMbIX M CJIAa0OBUIAIMX OOyYaromuxcs: CcQOpMHUPOBAHHOCTh YMEHUs
WCIIOJTh30BaTh pelbe(HHO TOUSHHYIO cucTeMy oO0o3HaueHu# JI. bpaitns s 3anucu
XUMHYECKHX (POPMYIIL.

Pe3yrvmamul oceéoenus adanmupo8anHoll 00pa3oeamenbHoil nPoZPaAmMMbl.
JINYHOCTHBIE Pe3yJIbTATHI 00yUeHHS:
1) mutst TIyXuX, cabOCBIIIAIINX,, IO3THOOTIIOXIITNX CTYACHTOB:
— CIIOCOOHOCTH K COIMANIbHOM aJjalTali ¥ MHTErPaIiiy B 00IIECTBE, B TOM YHUCTIE TIPU

peanuzanuy BO3MOKHOCTEM KOMMYHHUKAIMM Ha OCHOBE CJIOBECHOM peuu (BKJIIOYas
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YCTHYI0 KOMMYHHUKAIIMIO), a TaKXe, NpHU >KEeJIaHWW, KOMMYHHUKAIIMM Ha OCHOBE

YKECTOBOM PEYM C JIMI[aMU, UMEIOIIIUMU HAPYIIECHUS CITyXa;

2) s CTYAEHTOB C HApYyIIEHUSIMU OMOPHO-ABUTATEILHOTO alapara:

— BJaJICHUE HABBIKAMHM MPOCTPAHCTBEHHOM W COLMAIBHO-OBITOBON OPUEHTUPOBKH;

YMEHHUE CaMOCTOSITEIbHO W 0€30MacHO MEPEeIBUTaThCcsi B 3HAKOMOM W HE3HAKOMOM

MPOCTPAHCTBE C UCIOJIb30BAHUEM CIIEIUATILHOTO 000pYA0BaHUS;

— CIIOCOOHOCTh K OCMBICICHHIO U AuddepeHnmanuu KapTUHbl MUpa, €€ BPEMEHHO-

MPOCTPAHCTBEHHOM OpraHu3alluu;

— CIIOCOOHOCTh K OCMBICIICHUIO COIMAJIbHOTO OKPYXEHHUS, CBOETO MeCTa B HEM,

MPUHATHE COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEN U COIMATIbHBIX POJIEH;

3) 1Sl CTyIGHTOB C PACCTPOMCTBAMHU Ay TUCTHUUECKOTO CIIEKTpa:

— (opmupoBaHue yMEHHs CJIE€lI0BaTh OTPaOOTAHHON CHUCTEME MpaBUJl MOBEJCHUS U

B3aUMOJICUCTBUSL B TPUBBIYHBIX OBITOBBIX, YUYEOHBIX M COIMAJIBHBIX CHUTYAaIHsX,

YAEPKUBATh TPAHULIBI B3aUMOJECHCTBHS;

— 3HaHWE CBOUX IPEANOUTCHUH (OrpaHUYeHU) B OBITOBOM cdhepe 1 chepe MHTEPECOB.
MeTanpeaMeTHblie pe3yJbTAThI 00y4eHUs :

1) nost Tyxux, cyiaboCbIIIANINUX, TO3THOOTJIOXIIINX CTYAEHTOB:

— BJIQJICHUE HABBIKAMHU OIpPEACICHUS M HCIPABICHUS CHEIUDUUECKUX OIIUOOK

(arpaMMaTH3MOB) B MUCHbMEHHOM U YCTHOU peyn;

2) 115l CTYJIEHTOB C pAcCTPOMCTBAMH ayTEHTUYECKOTO CIIEKTpa:

— CIMOCOOHOCTh TUTAHUPOBATH, KOHTPOJIMPOBATH M OIEHUBATh COOCTBEHHBIC yUeOHBIC

JICVCTBHS B COOTBETCTBUU C IOCTABJIICHHOM 3aJ1a4€ii U YCIIOBUSIMH €€ peallu3aluu IIpU

COTPOBOK/IAIOIIECH TTOMOIIM NEJAarornuyeckoro paboOTHUKA U OPraHU3YIONICH OMOIIH

THIOTOPA;

—OBJIQJICHUE YMEHUEM OIpeaesaTh Haubosee 3(PQPeKTUBHBbIE CIOCOOBI JOCTUKEHUS

pe3yJibTata TMpPU COMPOBOXKIAIONMICH TMOMOIIM IEIaroriueckoro pabOTHUKA U

OpraHU3YIOLIEN TOMOIIHN THIOTOPA;

— OBJIaJICHWE YMEHHUEM BBITIONHATH ACHCTBUS MO 33JaHHOMY aJTOPUTMY WJIH 00pasiry

IpU  COMPOBOXAAIOIICH IMOMOIIM TEAAaroru4eckoro pabOTHUKA U OpraHU3YIOIIEH

MOMOIIN THIOTOPA;

— OBJIQJICHUE YMEHHEM OIIEHUBATh PE3YyJIbTaT CBOEH JEATEIbHOCTU B COOTBETCTBUU C

3aITaHHBIMU ATAJIOHAMH TIPU OPTaHU3YIOIIEH TOMOIIH ThIOTOPA,;

— OBJIQJICHUE YMEHHEM aJIeKBaTHO pPearupoBaTh B CTAaHAAPTHOM CUTYallMHM Ha YCIEX U

HeyJady, KOHCTPYKTMBHO [I€MCTBOBAaTh JaK€ B CUTyalUsX Heycnexa MOpu

OpraHU3YIOLIEN TOMOIIHN THIOTOPA;

— OBJIaJICHHE YMEHUEM aKTUBHOT'O UCIIOJIb30BaHUSI 3HAKOBO-CUMBOJIUYECKUX CPEACTB

JUIsL TIpeicTaBiieHus] UHGopMaIuu 00 U3ydaeMbIX 00bEKTaX U MPOIeccax, pPa3IMuHbIX

CXEM pelIeHUus Y4YEOHBIX W TMPAKTUUYECKUX 3aJa4 MPU OPTaHU3YIOIIEH MOMOIIU

neaarora-riCuxoJjora U TbroTopa,
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— CIOCOOHOCTh CAMOCTOSITEIBHO OOpaTUThCS K MEAaroruueckoMy pabdOTHHUKY

(memarory-ncuxosory, COUMaJbHOMY MENarory) B Ciydae JIMYHBIX 3aTPyJAHEHHUI B

pELIEHNH KaKOro-Iub0 BOIPOCa;

— CIIOCOOHOCTH CAMOCTOSITENIBHO ICMCTBOBATH B COOTBETCTBHH C 33JAHHBIMH 3TAJIOHAMU

npu Toucke WH(OpPMAIMU B pa3IMYHBIX HCTOYHUKAX, KPUTUUYECKU OIEHUBATH U

MHTEPHPETUPOBATH MOJyYaeMyt0 HHPOPMALIUIO U3 PA3IMUYHBIX HCTOYHUKOB.
IIpeamMeTHbIE pe3yabTaThl 00y4eHU:

— He npeaycMoTpeHo. (JlaHHbIe pe3ysIbTaThl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMBI

IPETyCMOTPEHBI JIJIS CTYACHTOB W3 YKclia MHBATH OB ¥ Jull ¢ OB3 (ipu Hamaum)).

1.4KoJim4ecTBO 4aCOB Ha OCBOEHHE padoyeil MPOrpaMMbl M CUMILUINHBI:
MaKCHMaJbHOW yueOHON Harpy3ku oOydaromierocs 72 gaca, B TOM YHCIIE:

00s13aTEIPHON ayIUTOPHON y4eOHOW Harpy3ku oOydaromierocs mo OdO 56 gacos,
CaMOCTOATENbHON paboTsl oOyuaromierocss mo OdO 16 wyacoB, mpomMexyTOUHAs
atTectanus B opme nuddepeHmpoBaHHoro 3auera 4 yaca.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1 O6beM yueOHOM TMCUMILIMHBI U BUABI Y4eOHO#l padoThl

. . O0bem
O0beM yueOHOM IMCHMIIMHBI M BUABI Y4eOHOM
padoThbI ‘:)a(;)o(l;

MaxkcumanbHasi yaeOHAs HArpy3Ka (Bcero) 72
AynuTopHas yueOHasi Harpy3ka (o0si3aTe/ibHbIE 56
yuyeOHbIe 3aHATHA) (BCero)
B TOM 4HucCJIe:
JIEKIIMOHHBIE 3aHATUS 26
MPAKTUYECKHUE 3aHITHS 30
KOHTPOJIbHBIE pa0OTHI -
KypcoBasi paboTta -
BapuaruBHas 4yacthb -
BHeayauTopHas (camocTosiTe/ibHAS) y4yeOHast padora 12
o0y4yariuerocst (Bcero)
HuddepeHunpoBaHHbINA 3a4eT 4
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2.2 TeMaTH4YeCKHUIl IUIAH U COJlePKAHNE YUEOHOM JUCIUILTHHBI
COO 01.10 Xumus

HaumeHnoBanue Coaepixanue yueOHOIro MaTepuaJa, 1a00paTopHble M NPaAKTHYeCKHe PadoThl, Kon-Bo | Yposennb
pa3esioB TeM caMocCTosiTeIbHAs padoTa 00y4aromuxcs YacoB | OCBOCHMA
1 2 3 4
Paznen 1. CTpoenne BemecTna. 10/2/4
Tema 1.1. Conep:kanue y4eOHOro MaTepuaa
CtpoeHue aToMOB. | XHUMHYECKUI IeMEHT. ATOM. SIIpo aToMa, U30TOMbI. DJIEKTPOHHAs 000109Ka DIICKTPOHHAS
Iepuoguveckuii KoH(uryparmwus aromoB. [lepuoanueckuii 3akoH u [lepuonudeckas cucreMa XUMHYECKAX
3aKOH U anemenToB JI.M1. Menneneena. CBsA3b nnepuonyeckoro 3akoHa u Ilepuoauueckoil cucteMsl.
Ilepuoanyeckas 3HaueHue MepUOINYECKOro 3aKOHa B Pa3BUTHU HAYKH. 2 1
cucremMa
XUMHYECKHX
saemenToB /. U.
MenaeneeBa
Tema 1.2. Conep:xxanue yueOHOIro MaTepuaJia
Crpoenne CrtpoeHnue BeniecTBa XuMu4eckas cBs3b Buibl XuMU4eckoil CBsI3U (KOBaJIEHTHAsI HETIOJSIpHAS U
BellecTBA. noJIsipHasi, HOHHasl, MeTajindyeckas ). BerecTsa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI. 4 9
MHoroo0pa3zue 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. TUIbI KPUCTAIIIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.
BelIeCTB Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHki1aTypa HeopraHn4eckux BEIEeCTB
I'eneTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIMX K PA3IMUHBIM KJIaccaM.
CamocrositenbHas padora
Bonopoanas cBs3b. BaeHTHOCTB. DnekTpooTpuiaTenbHOCTh. CTeneHb okuciieHus. MoHsl: 5 1
KaTHOHBI U aHUOHBI. [IoHsATHE O AcTIepCHBIX cucTeMax VICTUHHBIE U KOJJIOUIHBIE PaCTBOPBI
MaccoBas 105151 BeliecTBa B pacTBOpeE.
Tema 1.3. Conep:xxanue yueOHOro MaTepuasa
XuMHnuyecKkue Xumunueckas peakuus. Kiaccupukanus XMMHYECKUX peaklvii B HEOpraHMYECKOM 1 4 5
peaknuu OpraHMYECKON XUMUHU. 3aKOH COXPaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS U NPEBPAILCHUs

OHECPTHUHU IMPU XUMHUYCCKUX PCAKIIHUAX. QHCKTpOHI/ITI/I‘{CCKaH Juccoryanys. Peakuyuyu HOHHOTO
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obMeHa. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pCaKuu.

I[IpakTnyeckue 3aHATHS
Ne 1 Biusinue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKLIUH.

Ne 2 Pemenune 3amau. PacueTsl ¢ MCTIOIB30BaHUEM TIOHSATHS «MACCOBAs OIS pACTBOPEHHOTO
BEILECTBA»; PACUETHI IO YPABHEHUSAM XUMHUUYECKUX PEAKLU, B TOM YHUCIIE TEPMOXUMHYECKUE
pPacy€ThI.

CamocrosiTesibHasi padoTa

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3anyuHbIX (pakTopoB. OOpaTUMBbIE peaKIiy.
Xumnueckoe paBHoBecre. DaKTOPbI, BAMSIOINE HA COCTOSHUE XUMHUUECKOT0 PABHOBECHS.
[Tpunnun Jle [latense.

Paznen 2. Heopranuveckasi XumMust

4/2/4

Tema 2.1.
Hemeranibl

Conep:xxanue yueOHOIro MaTepuaJa

Hewmeramnsl. [lonoxxenne HeMerauios B [leproanyeckon cucteme XMMUYECKUX 3i1eMeHToB [ U
MemnnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DH3HUecKre CBOMCTBa HEMETAIIOB. AJIOTPOIHS
HEMETAIUIOB (Ha MpUMeEpe KUCIOpoaa, cepkl, pochopa u yriiepona). XMMUYECKHE CBOHCTBA
BO)XHEHIINX HEMETAJUIOB U UX COEIUHEHUI.

IIpakTHyeckue 3aHATHS

Ne3 Pemienue 3amau o teMe «Hemerannsny; pemienue 3aaad mo reMe «MeTtaibn

Ne4 Pemenue 3aay (pacu€Thl MacChl BelIECTBA MIIK 00BEMA ra30B MO U3BECTHOMY KOIUYECTBY
BEIIECTBA, Macce Wi 00BEMY OHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB; PACUETH MACCHI
(00BEMa, KoJTMYeCTBa BEIECTBA) IPOTYKTOB PEAKIIMH, €CJIH OJHO U3 BEIICCTB UMEET IIPUMECH)

CamocrosiTesibHasi padoTa
[TpuMmeHeHne BaXHEHIIINX HEMETANIOB ¥ UX COSTUHEHHH.

Tema 2.2.
MeTaaabl

Conep:xxanue yueOHOro MaTepuasa

Meramisl. [lonoxenue meraiios B [lepuoanueckon cucteMe XuMHIeCKuX dneMeHToB J[ 1
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000709eK aTOMOB MeTaioB. O0mue
¢duznyeckue cBoiicTBa MeTaioB. CIulaBbl METAJUIOB. DJIEKTPO- XUMUYECKUH psAJl HATIPSKEHHUH
METAJIJIOB.
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CamocrosiTesibHasi padoTa

XuMHUECKUe CBOICTBA BaXKHEHIIMX MeTaiIoB. O0Imue crnocoObl MOIy4eHUs! METAIIOB. 2
Mertannyprus. IlpumeHeHne MeTanioB B ObITY M TEXHHUKE.
Pazgen 3. Teopernyeckue 0CHOBBI OPraHHYECKOH XUMHH 2/-12
Tema 3.1. Ilpeamer | Conep:xanune y4eO0HOro Marepuajia
OpPraHu4ecKoi [IpenMer opraHM4ecKOd XUMHUU: €€ BO3SHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJYYEHUHU HOBBIX
xumun. Teopus BEUIECTB U MaTepuasnoB. Teopusi CTpoeHMs] opraHuyeckux coeguHeHuii A M byrtieposa, e 2
XHMHY€ECKOro OCHOBHBbIE noJI0xkeHus. [IpeacraBienne o kinaccuukauy oprannyeckux BemecTs. Homenknarypa
CTPOCHHA OpPraHMYECKHUX COCIUHECHUM.
OpPraHM4YecKHuXx CamocrositenbHas padora
COCMHEeHUI CrpykTypHble (OpPMYJIBI OpraHMYeCKUX BelecTB. ['omororus, nuzomepus. XuMUuecKas CBs3b B 2
OpPraHUYECKUX COCAUHEHUSIX.
Pa3znen 4. YrieBogopoasl
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJa
IIpenenbHbie AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psiA. MeTaH u 3TaH — MpocTelIIre IpeICTaBUTeNN 5
yIJIeBOAOPOAbl — | alKaHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMELICHUS M TOPEHUs ), HaXOXKICHHE B
AJIKAHBI IIPUPOJIE, TIOTYUEHUE U TPUMEHEHHUE.
Tema 4.2. Copepxanue yueOHOro MmarepuaJia
Henpenenbubie AJIKeHBbI, aJKa/IueHbl, AIKUHBL. (pU3MUYecKre 1 XUMUYECKUE CBOMCTBA, MOJyYeHHE U IPUMEHEHHE. 2
YIICBOI0POLL: CamocrosiTesibHasi padoTa
aJIKeHBbI,
Peakuus nonumepuzanuu. [lonyueHne CHHTETHYECKOTO KaydyKa U PE3UHBI. 1
aJIKaJMeHbl,
AJIKHHBI.
Tema 4.3. Copepxxanue yueOHOro marepuaJia
ApoMaTnuyeckue Apensl. benzon: coctas, ctpoeHue, pU3MUECKUE U XUMUYECKHUE CBOMCTBA (peaKkuu 2
YIJ1€BOA0POAbI raJIOTEHNPOBAHUS U HUTPOBAHU), IOJIy4YEHUE U IPUMEHEHUE.
CamocrositenbHas padora
ToxcuuHOCTh apeHoB. ['eHeTnueckas CBsA3b yIriieBOJAOPOIOB, MPUHAIEKAIIUX K PA3TMUYHBIM 1

Kj1accaM.
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Tema 4.4.
IIpupoanbie
UCTOYHUKH
YIJ1eBOI0POJOB U
HX nepepadorTka

Conep:kaHue y4e0OHOro MaTepuaa

[TpupoaHble HCTOYHUKH yTIeBOA0poAOB. [Iprpoanblii ra3 u nomytHbie HeTsHBIE Ta3sl. HedTh u
e€ npoucxoxaeHue. CrnocoObl nepepaboTKu HEPTH: TEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaTaJIUTHYECKUI ), TUPOJIU3.

CamocrosiTesibHasi padoTa
[TpoaykThl IEpepabOTKH HEPTH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIN yroib
U TIPOJYKTHI €r0 NepepadboTKH.

Pasznen 5. Kuciopoacoaep:xaniue opranndeckue coeJuHeHusl

Tema 5.1.
CnupTsl.

DeHoJt.
Anbaeruaspl.
KapGoHnoBrbie
KHCJIOTHI.
CaoxHblie 3Gupsbl.

Conep:kanue y4eOHOIro MaTepuaa
Ouznyeckue M XUMHYECKHE CBOWCTBA CHUPTOB. MHOroaToMHble CHOUPTHl. DEHOIBI.
Apomarudeckue cniupThl. Knaccudukamus okcocoennuenuii. Homenknatypa u uzomepus

IIpakTHyeckue 3aHATHS
Ne5 CaoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI

CamocrosiTeibHas padoTa
CrnoxHble YUl KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPONIHN3 CIOXKHBIX 3GUpPOB. XKHUpHL
I'mpponus xupos. [Ipumenenne xupos. buosornueckas pomib )KUPOB. .

Tema 5.2.
YriaeBoabl

Conep:xxanue yueOHOro MaTepuasa

VYrneBoabl: cocTaB, KjIacCU(pUKalus yrieBooB. [ ioko3a — npocTelmii MOHOCaxapua:
O0COOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, PU3NUECKHE U XUMUYECKUE CBOWCTBA. HAXOXKICHHE B
pUpojie, IpUMEHEHNe, OMoJI0ruyecKast poib.

CamocrositenbHas padora

®orocunTe3. PpyKTO3a KaK M30MeEp TIII0K03bl. Kpaxmai u 1eirono3a Kak IpupoJHbIe TOJIUMEDBI.
CrpoeHne kpaxMaia U 1e/uTo03bl. PU3HuecKue U XMMUYECKHe CBOMCTBa KpaxMmaina (TUApOIIU3,
KauCCTBCHHAsA pCaKnus C I/IOJIOM).

Pa3nen 6. A3oTcomepikaiiue OpraHuYecKue CoeTuHEHHs

Tema 6.1. AMUHBI.
AMMHOKHCJIOTBI.
Beaku

Coaep:xxanue yueOHOIro MaTepuaJa

AMUHOKHUCIOTH KaK aM(pOTepHbIE OpraHnueckre coequHeHus. Gu3nueckrue U XUMUYECKUe
CBOICTBa aMUHOKHUCJIOT (Ha puMepe TIuIuHa). bruonornueckoe 3HaueHHEe aMUHOKHUCIIOT.
Ilentuns! .

19



CamocrosiTesibHasi padoTa

benku kak mpupoHbIe BEBICOKOMOJICKYJISIPHBIC coeMHEeHHS. [IepBrYHas, BTOpUYHAS M TPETHYHAS
CTPYKTypa OeJIKOB. XUMHUYECKHE CBOMCTBA OCIKOB: THIPOJIN3, ICHATYpaIis, Ka4eCTBEHHBIC
peakiuu Ha OCIKH.

Pasnea 7. . BbicOKOMOJIEKY/ISIPHBIE COeNHEHUS

Tema 7.1.
IlinacTrMacchl.
Kayuyku. Bosiokna

Copaepxxanue yueOHOro MmarepuaJia
OcHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJIUMED, CTPYKTYPHOE
3BEHO, CTEIIEHb NIOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIpHAs Macca

CamocrosiTesibHasi padoTa
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCJUHEHUH — TOJIUMEpU3alus Hu
MOJIMKOHACHCALINS

Pa3zgen 8. Xumus v :Ku3Hb

Tema 8.1.
XUMHUA U JKU3HD

Conep:xxanue yueOHOIro MaTepuaJa
Ponb xuMuu B o6ecrieueHnu SK0I0IrHUECKOM, SHEPIeTUYECKOM 1 IUILIEBOM O€30aCHOCTH, pa3BUTHH
MeauLMHbL. [IoHATHE 0 HAYYHBIX METOAAaX O3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUM.

CamocrosiTesibHasi padoTa
HpeI[CTaBJ'IeHI/ISI 06 O6HII/IX HayLIHI)IX HpI/IHIII/IHaX HpOMI)IIHJ'IeHHOFO HOJ'IyLIeHI/IH Ba)KHeI\/'IHII/IX
BELLIECTB.

JudpdepeHunpoBaHHBIN 3a4eT

Bcero

72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUITTINHBI
3.1TpeboBanus K MAaTePHAJIbLHO-TEXHMYECKOMY 00ecre4yeHU 0

Y4eOHast AUCIUITIINHA peaTn3yeTcsi B KAOMHETEe €CTeCTBEHHOHAYYHBIX JUCITUILINH.
ObopynoBaHne kKaOMHETA €CTECTBEHHOHAYYHBIX JUCIIHILINH:

Cronm mpemnojaBaTens, CTyJ TMpenojaBaTeisi, JOCKa YYCHHUYECKas, KOMIUJICKT
CTICIIMATU3UPOBAHHON yueOHONW MeOenu (yUYeHHYECKHE CTOJBl U CTYJbs), KOMIUICKT
TEXHHYECKUX CPEACTB 00ydeHUs (IIPOCKTOP, HOYTOYK € JOCTYIOM K HH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHOW ceTH MHTepHeT), cTeiuiaX OpUCHBIN JIJI YIeOHO-METOAMICCKUX
MaTepUajIoB, HAYYHOW U MOHOTPAa(QUISCKOM TUTEPATYPhI, HHHOPMAITMOHHBIE CTCH/IBI
Hcnonp3yeMoe mporpaMMHOE 0OecIieueHue:

[Toamucka Microsoft Office 2021 Open Value Subscription Jlunensus: V0878238
(K1C-1534-2021)

Kaspersky Security Cloud — Free (cB0oOOIHO pacmpocTpaHsieMOe MPOTrPaMMHOE
o0ecreYeHne 0TeYeCTBEHHOTO TIPOU3BOJICTBA);

[Toanucka Microsoft Visual, moanucka Visual Studio Dev Essentials, Unentudukatop
noxmucku:  1¢491104-9¢d0-40d5-a5dc-83¢866b46337, cpok neHcTBUS: OeccpouHas

3.2AndopmanuoHHoe odecriedeHue 00ydeHust
Ilepedyennb yueOHbIX u3nanuii, UHTEpHET-pecypcoB, I0MOJIHUTEILHOM
JIUTEePATYPbI:

OcHoBHas JMTEpaTypa

1. Tabpuensn, O.C.. Xumus. 10 knacc. ba3oBblit ypoBeHb. DnekTpoHHas hopma
yueOHuka. : Yueonuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnankoB —
Mocksa : IlpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. —
URL.: https://book.ru/book/951378

2. T'abpuensu, O.C.. Xumus. 11 knacc. ba3oBelil ypoBeHb. DiiekTpoHHast hopma
yueonuka. : Yueonuk / O.C. I'abpuensu, N.I'. Octpoymos, C.A. CnaakoB —
Mockga : Ilpocsemenue, 2023. — 128 c. — ISBN 978-5-09-103623-7. —
URL: https://book.ru/book/951379

3. Kypwun, A.A.. Xumus. 10-11 knaccel. ba3zoBsiil ypoBeHb. IneKTpoHHAs hopma
yueOHuKa. : Yuebnuk / A.A. XKypun — Mockaa : [Ipocsemenue, 2022. — 178
c. — ISBN 978-5-09-099535-1. — URL: https://book.ru/book/951284

JlonoiHUTEIBLHASA JIUTEPATYypa
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1. Xumus. 3agayHUK : y4eOHOe MocoOue Ui cpeaHero mnpodeccroHaIbHOIO
obOpazoBanus / FO. A. JlebeneB [u np.] ; mox obmei pemakmmeit I'. H. daneea. —
MockBa : MW3matenbctBo HOpaiit, 2023. — 236 c. — (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekctr : 2JIeKTpOHHBIA //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091
2. ZaitiieB, O. C. Xumus. JlabopaTtopHblil MpakKTUKyM U COOPHUK 3aj7ay : yueOHOe
nocobwue i cpenHero npodeccuonanbHoro obpazosanus / O. C. 3aiineB. — Mocksa :
N3natensctBo FOpaiit, 2023. — 202 ¢. — (IIpodeccuonanbHoe oopazoBanue). — ISBN
978-5-9916-8746-1. — TexcT : anexktponHslii // ObpazoBarenbHas muatdopma KOpaiit
[catit]. — URL.: https://urait.ru/bcode/513541

3. Cracp, H. ®. OOmas n Heopranudeckas xumusi. CIipaBoYHUK : yaeOHOE mocoome
JUTst cpeaHero npodeccuoHaibHoro oopazosanus / H. @. Crack. — 4-e u3a. — Mocksa
: U3natensctBo FOpaiit, 2023. — 92 c. — (ITpodeccuonansuoe odbpazopanue). — ISBN
978-5-534-09179-3. — Texkct : anekTponnbilt // OOpa3zoBarenbHas miatdopma FOpait
[carit]. — URL.: https://urait.ru/bcode/513072

4, [lepb6akoB, B. B. O6mas xumusi. COopHUK 3aaad : ydeOHOe mocodue s
cpeanero npodeccuonansHoro oopasonanusi / B. B. Illepboakos, H. H. bap6oTtuna, K.

K. Bracenko. — 2-e u3z., nmepepad. u mon. — Mocksa : U3gatensctBo FOpaiit, 2023.
— 139 ¢. — (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-10553-7. —
Texkcr : snextpoHHblid // ObOpaszoBatenbHas minatdopma HOpaiit [caitr]. — URL:
https://urait.ru/bcode/516795

5. Aundunorenona, . B. Xumus. ba3zossiit ypoens: 10—11 knaccsl : yaeOHUK TSI
cpeanero obmiero oobpasosanus / M. B. Audunorenona, A. B. ba6kos, B. A. Ilonkos.
— 2-¢ m3A., uctp. u aomn. — Mocksa : MzmarensctBo FOpaiiT, 2023. — 290 ¢. —
(O6meobpazoBarenbublii ukiT). — ISBN 978-5-534-16098-7. — TeKkcT : 37eKTpOHHBIN
// ObpaszoBarenabHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530422
6. Xumust : y4eOHHMK JUIsi cpelHero mpodeccuoHanibHoro obpazoanus / HO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllamoBan ; mox o6mieit pexakuueit I'. H.
daneeBa. — 2-e¢ uzj., nepepad. u gon. — Mocksa : U3gatensctBo HOpaiit, 2023, —
431 c. — (Ilpodeccnonansuoe odbpazoBanue). — ISBN 978-5-9916-7723-3. — TekcrT :

anekTpoHHbI //  OOpaszoBatenbHas 1miargopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/513073
7. Andunorenora, M. B. Xumus : yuyeOHUK U MNPAKTUKYM JJis CPEIHETrO

npodeccuonansuoro obpazosanusi / M. B. Andunorenosa, A. B. baGkos, B. A.
[TonikoB. — 2-¢ u3x., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 291 c.
— (IIpodeccumonanpHoe obOpazoBanme). — ISBN 978-5-534-11719-6. — TekcT
anekTpoHHbIt  //  OOpaszoBatenbHas 1miargopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/513807
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8. Metoanyeckue peKOMEHAAIMN MO BBITOJHEHUIO CaMOCTOSITEILHON pabOThI 1O
qucIuIUInHe «XuMus» s ctyaeHtoB crenuainbHocTd 09.02.07 UHbopmanmonHbIe
CUCTEMBI U ITporpaMMmupoBanue, 2023r.

HNuTepHeT — pecypcsl

1. Ounuknonenus “Kpyrocser”: xumus. HayuHo-nonynspHelie myOiaukanuu
http://www.krugosvet.ru/cMenu/23_00.htm

2. [Tonynsapuas OuONIMOTEKAa XHUMHYECKHUX DJJIEMEHTOB VICTOpUS OTKpBITHS,
dusnueckue croicTBa ameMmenToB http://www.n-t.org/ri/ps

3. Hu qus 63 xumun: KajaeHaapb-ClpaBOYHUK 10 XUMHUIECKOW O€30MaCHOCTH

B crmpaBounnke coOpaHbl KpaTKHE CIPaBKH O COOBITHUSIX, CBA3aHHBIX C XUMUYECKON
0€30MacHOCTHIO. CnopaBku pacrpeeneHbl 1o JlaTaM.
http://www.seu.ru/cci/lib/books/calendar/

4, A3byka BeO-moucka nnsi xumukoB. [lyTeBoauTeNlbh MO MOMCKY XHUMHYECKOM

uH(pOpMaIMU B UHTEPHETE JIJIs HaUMHatonmX. http://www.chemistry.bsu.by/abc/

S. OOyuaromiasg sSHUMKIONEAWS: XUMHS. TeopeTuueckue OCHOBBI — OOUIEH,
HEOPTaHUYECKON U OPraHUYECKON XUMUU, TECTHI, CIPABOYHBIC MATEPHUATIBI.
http://www.informika.ru/text/database/chemy/START.html

6. becmuatHbIil Kypc XUMUU. DJIEKTPOHHBIN Y4eOHUK MO 00IIeH 1 HEOpraHUYECKO
XUMHUHU: TEOPETUYECKUE OCHOBBI, OOJBINOE KOJUYECTBO 3aJad C PEHICHUSMH,
CIIpaBOYHBIE MaTepualbl, JIOMAIIHWE 3aJlaHHs, PEKOMEHJAlMH K SK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml

1. CrnpaBoYHMK MO XUMUU JJIs IIKOJIBHUKOB U CTyIeHTOB. [lone3nas undopmanus
0 XMMUU: Y4eOHO-CITPaBOYHbBIN MaTepual, TOJKOBBIN CIOBAPh, PEIICHHUE 33]1a4, TECTHI,
MOBCEIHEBHAS XUMUS, aHUMAIUU, XUMUYECKUE (POKYChI, aHEKJIOThl U MHOTOE APYroe.
http://www.schoolchemistry.by.ru/

8. Anxumuk: cait mo xumuu. Cailt, moOeauTeNnb KOHKypca 00pa3oBaTelIbHbBIX
pecypcoB B Pynere, mpoeneHHoro @ongom Copoca: 0 XMMHUYECKHMX BEIIECTBAX U
ABJICHUSX HWHTEPECHO, COJEPKATEIBHO, JOCTYITHO, MOJIE3HO ISl IIMPOKOIro Kpyra

yuTaTteiaei, OT  caMbIX  MAJEHBKHMX /O  CTYyJIGHTOB W  YYHUTEleH.
http://alhimik.ru/index.htm
Q. Opranuueckass XUMUS: DJIEKTPOHHBIM yueOHUK. VYueOHOe mocoOue Mo

opranndecko xumuu. COAEpKUT PUCYHKU, TEMOHCTPAIMH, OOyYaroIIHe WIPHI,
IpUMepHI perenus 3agad. http://www.chemistry.ssu.samara.ru/index.html

10. OrtkpeiTas xumus. YdueOHOE TOCOOME TO XWMHUHU, cojaepxkaiiee O0a30BBIA U
JOTIOJTHUTEIBHBIA MaTepHual, WUTFOCTPAIMH, CIIPABOYHBIC TAOJHIIBI, Pa300p peIIeHUH
THTIOBBIX 3aj1a4, 3aJIaHuS TUTST CaMOCTOSTEIILHOM paboTHI.

http://www.college.ru/chemistry/course/design/index.htm
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11. Xwumuueckas Hayka u oOpa3zoBanue B Poccuu. Poccuiickue HayuyHble U
oOpa3oBaTenbHbIC MyOJIMKAUUA. DJIEKTPOHHBIE KaTajoru Oumommorek MI'Y, PAH,
['ocymapcTBeHHONW TyONWYHOW HAyYHO-TEXHUYECKOW OuOnmoreku. MynbTUMenuna-
nyOnmkanuu. MaTepuaisl Juist mkoiasHUKOB. http://www.chem.msu.su/rus/
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHbBI
COO 01.10 XUMUA

Kontpons

N OHOCHKa PpPE3yJIbTATOB

OCBOCHHUA AMCHUIIIIMHBI

OCYHICCTBIIACTCA

MNpernoaaBaTcjicM B IIPOHCCCC IIPOBCACHUA AayAHUTOPHBIX H IIPAKTUYCCKUX BaHSITHP'I,
TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUA O6y‘{aI-OHII/IMI/ICH HWHAUBUAYAJIbHBIX 3aﬂaHHﬁ,

MIPOEKTOB, UCCIICAOBAHUM.

BOXHEHIINX  BELIECTB  (ITHJIEH,
denon,
dbopmanpaerus, yKkcycHas KHCIOTa,

TJIMIUH, YTapHBIA a3, YIIeKUCIbIi

allCTHJICH, TIMOCPUH,

ra3, aMMHaK, TalleHas W3BEeCTb,
HeraleHas U3BeCTb, INThEBAs COAa
U JIPYTHX), COCTaBJIATH (OPMYIIbI
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB, YPaBHEHUS XUMHYECKUX
peakuui, OOBICHATH MX CMBICIH,
MO/ITBEPK/1aTh XapaKkTepHbIe
XMMHYECKHE CBOMCTBA BEULIECTB
COOTBETCTBYIOILUMU

OKCIIEPUMEHTAMH U 3alHCIMHU

YPaBHEHUN XUMUYECKUX PEAKIUH;

Pe3yabTarsl 00yyeHus Koani DopMbI U METOBI

(OCBOQHHbIe YmMeHud, yCBOCHHLIC 3H3HI/IH) q)()le/IpyeMBIX KOHTPOJISI U OLeHKHU

001mMx pe3yJbTaTOB 00yUYeHUst
KOMIIeTeHI Ui

[Tp6-1 | BeIsIBIIATE XapakTepHbie npu3Haku u | OK-01,02,04,07,09 TecToBnie 3aaHusl,
B3aUMOCBS3b U3YUYCHHBIX MOHSITHUH, (pOoHTATBHBIT ompoc,
MPUMEHSTH COOTBETCTBYIOIIHE WHAMBHUYaJIbHbIE 3a/laHus,
MTOHATHS MTPU ONMUCAHUH CTPOCHHUS U nuddepeHIMpOBaHHBIN
CBOMCTB HEOPraHUYECKUX U 3a4er
OPraHWYECKHUX BEIIECTB W HX
MIpEBpaICHH; BBISIBIISITD
B3aMMOCBS3b XUMUYCCKHUX 3HAHHUH C
MOHATUAMH U TMPEICTABICHUSIMU
TPYTUX €CTECTBEHHOHAYYHbBIX
MPEAMETOB;

[1p6-2 | ucnonp3oBaTh manMmenoBanus | OK-01,02,04,07,09 TectoBBIE 3aJIaHus,
XUMHUYECKHUX COCIUHEHMI (bpoHTaTbHBIN omnpoc,
MEXyHapOIHOTO com3a WHAMBHUIyalIbHBIE 3a/IaHUf,
TEOPETUYECKOM M NPUKIATHON g depeHIIMPOBaHHBIN
XUMHUH W TPUBHAIBHBIC HA3BAHHUSI 3a4er
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[1p6-3

yCTaHABIUBATh  IPHUHAJIC)KHOCTD
W3YYCHHBIX  HEOPTaHWYECKUX W
OpPraHUYECKUX BEIIIECTB K
OTpeieNICHHBIM KJIacCaM U TPYIIIaM
COCIMHECHHH, XapaKTepPH30BaTh HX
COCTaB U Ba)KHEHMIIIME CBOMCTBA;
OMpeNeisaTh BHABl XHMHYECKHX
CBs3ell  (KOBaJICHTHas, HOHHAas,
MeTaJuiMyecKas, BOJIOpOHAs),
TUTBl KPUCTATMYECKUX PEIICTOK
BELIECTB; KJIaccu(uImpoBaThb
XUMHUYECKHE PEAKIUH;

OK-01,02,04,07,09

TecToBbIe 3aJlaHus,
(bpoHTaNBHBIT orpoc,
VHIUBUAYaTbHBIC 3aaHMUS,
g hepeHIMPOBaAHHBIN
3auer

[1p6-4

MIPOBOAUTD pacueTsl 1o
XUMHYECKUM bopmynam u
YpaBHEHUSAM XHMUYECKUX DPEaKIIH
C HCIOJIb30BaHHEM (PU3UYECKUX
BEJINYHH, XapaKTePU3YIOIIHX
BEIIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: MaccChl, o0beMa
(HOpMaJibHbIE ~ YCIIOBHS)  TIa30B,
KOJIMYECTBA BEIIIECTBA;
HCIIOJIb30BATh CUCTEMHBbIE
XUMHYECKHUE 3HAHUS JUIS IPUHITHS
pelieHui B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIIECTBAMHU U MX IPUMEHEHUEM;

OK-01,02,04,07,09

TecroBbie 3aJJaHus,
(bpoHTATBHBIN or1poc,
VH/IMBUyaJIbHbIC 3a/IaHUs,
nuddepeHIMpoOBaHHbBIN
3a4er

[1p6-5

TUTAHUPOBATh 17§ BBITIOJTHATH
XUMHAYECKHH HKCTIEPUMEHT
(mpeBpareHus OpraHUYecKuX
BEIIECTB npu HarpeBaHuH,
MOJTyYeHHE STUIIEHA U U3YUYEHUE €T0
CBOMWCTB, KQaUE€CTBEHHbIE PEaKIIUU Ha
aNBJICTU/IBI, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHATypanus OeNKoB Mpu
HarpeBaHWHW, IIBETHBIC pPEaKIUU
OenKOB;  NPOBOAMTH  PEAKIHH
MOHHOTO  OoOMeHa,  OIpenesiTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHbIE peakuuu Ha
cynabdar-, kKapOboHaT- MU XJIOPHI-
aHWOHBI, HAa KaTHOH AaMMOHUSI,
pemarpb AKCTIEpUMEHTAIbHEIC
3amayn 1Mo TemaM «Metamasy U
«Hemeramner») B COOTBETCTBHH C
MpaBUJIAMU TEXHUKU 0€3011aCHOCTH

OK-01,02,04,07,09

TecToBnIe 3aJIaHus,
({poHTaNbHBIN ornpoc,
WHAMBHUIyaJIbHbIE 3a/laHus,
nudhepeHIMPOBaHHBIN
3auer
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pu OOpaIleHUH C BEIIECTBAMHU H
nabopaToOpHBIM  000pyIOBaHHEM;
MMpCACTABJIATH PE3YJIbTAThI
XMMHUYECKOTO  DKCIIEPUMEHTa B
(bopme 3anucuypaBHEHUIT
COOTBETCTBYIOIIUX  peakuuii u
(bopMyIHpOBAaTh BHIBOJBI HA OCHOBE
ITUX Pe3yJIbTATOB;

[1p6-6 | Ananm3upoBaTh xumuueckyto | OK-01,02,04,07,09 TecToBbIe 3aJIaHusl,
uH(pOpMaIIUIO, TONyYaeMyl U3 (poHTaTBHBIT orpoc,
pa3HbIX  HCTOYHUKOB  (CpeACTB VHIUBUAYaTbHBIC 3aaHMUS,
MaccoBoil  uHGpOpMAIMU,  CETh Qg QepeHIIMPOBAHHBIN
WuTepHeT U 1pyrue); 3a4eT

[Ip6-7 | cobmromare mpaswia skonorundecku | OK-01,02,04,07,09 TecroBsie 3aIaHusd,
1enecoo0pa3Horo  IMOBEJICHUS B (poHTaIBHBIN orpoc,
OBITY M TPYJOBOW JIEATCILHOCTH B VHIMBUyAJIbHBIC 3a/IaHUs,
LEeJsX COXpPaHCHHUS CBOETO nudhepeHIMPOBAHHBIN
3JI0pPOBbS u OKpY Karomien 3a4eT

IIPUPOJHOM  CpEnIbl;  y4YHUTHIBATH
OIACHOCTH BO3JEHCTBHUS HA KUBBIE

OpraHnu3MbI OIPEACIICHHBIX
BCIICCTB, IIOHHUMaAa CMBICJI
II0Ka3aTcCiiA HpeHCHLHOﬁ

HOHYCTHMOﬁ KOHLCHTpAaInuu;
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