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1. MACIIOPT PABOYEM INPOI'PAMMbI YUEBHOM JINCHOUTLJIMHBI

1.1 O6aacTh NpUMEeHEeHHs MPOrpaMMBbl

PaGouas nmporpamma yueOHON AUCITUTUIMHBI SIBISIETCS YaCThIO IPOrPaMMbl TOITOTOBKHU
CHELUAIIMCTOB CPEAHErO 3BE€HA B COOTBETCTBUU ¢ DenepanbHOro rocyaapcTBEHHOTO
00pa3oBaTebHOTO CTaHJapTa CpeAHero oOIIero o0pa3oBaHUs, YTBEPKICHHOTO
npukazoM MunucTepcTBa obpasoBanusi u Hayku Poccuiickoit deaeparnuu ot 17 mas
2012 r. Ne 413), 3apeructpupoBano B Muntocte PO ot 7 uronst 2012 r. Ne 24480.

1.2 MecTo yuyeOHOM NMCHUILVIMHBI B CTPYKTYpPe OCHOBHOW MNMPO(deccCHoHAIbLHOM
o0pa3oBaTeJIbHOM MPOrPaAMMBbI:
HucuuminHa «Xumusi», U3ydaeMas Ha 0a30BOM YpPOBHE, SIBISAETCS 00s3aTelIbHBbIM
y4e€OHBIM TPEIMETOM, BXOJAIIMM B COCTaB MPEAMETHOW 00pa3oBaTesbHOW 00JacTH
«EcTecTBeHHbIE HAYKW», BXOAUT B 0011€00pa30BaTENbHbIA YUeOHBIN UKL

1.3 eau u 3aa4M AUCUMIUVIMHBI — TPe0OBaHUS K pe3yJbTaTaM OCBOEHUS
AUCHUIIIUHBI:

Ilenamu v3ydenus yueOHOro nmpeaMera « XUuMush» Ha 0a30BOM YPOBHE SIBIISIFOTCA:

— dhopMUpOBaHUE CUCTEMbl XUMUUYECKUX 3HAHUM KaK BaKHEUIIEH COCTaBIISIONICH

€CTECTBEHHO-HAYYHOM KAPTHHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIEC MOHATHS,

(dyHIaMeHTalIbHbIE 3aKOHBl M TEOPUM XMMUHU, OCBOCHHUE SI3blKa HAyKH, YCBOCHHE U

NOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 Xapakrepa,

O3HAKOMJICHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

— dbopMupoBaHuEe W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHMS

BEIIECTB M XUMHUYECKUX peakiuh, HEOOXOAMMBIX HJsi NPUOOpETeHHs] YMEHUM

OPUEHTHPOBATHCS B MHUPE BEIIECTB MU XUMHUYECKHUX SIBJIICHUW, MMEIOIIUX MECTO B

IIPUPOJIE, B IIPAKTUYECKON U [IOBCEIHEBHOMU XKU3HU;

— pa3BUTHE YMEHHMH M CIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOMIOJCHHUEM H

OOBSICHEHMEM XHMMHMUYECKOIO JKCIEPUMEHTA, COOIOJEHHUEM MpaBuil OE30M1aCHOrO

oOpalleHMsl C BEUIECTBAMH.

3aoauu yueono2o npeomema:.

— ajanrtanus OOYYaroIIUXCsl K YCJIOBUSIM JMHAMHUYHO Pa3BUBAIOIIETOCS MUDA,

(opMUpPOBaHUE UHTEIUIEKTYAJIBbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHUIO,

COTPYAHHUYECTBY, CAMOCTOSTEIIbHOMY IIPUHATHIO I'PAMOTHBIX PELICHUN B KOHKPETHBIX

JKA3HEHHBIX CUTYalMX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

— dopmupoBaHue y  OOy4arOIIMXCS ~ KIIOYEBBIX  HABBIKOB  (KIIHOYEBBIX

KOMIIETEHIINI), HUMEIONIMX YHUBEpPCAJbHOE 3HAu€HUE /I pPa3IMYHbIX BUJOB

JeATEeNbHOCTU: pElIeHUs] TpoOsieM, MOMCKa, aHanu3a M o0paboTku uH(bOpMaluw,

HEOOXOJIMMBIX JUIsl IPUOOPETEHUS OMbITa ACSITEIBHOCTU, KOTOPAs 3aHUMAET BaKHOE

MECTO B II03HAHWHM XUMHHM, a TaKXKe Uil OLEHKHM C IO3ULHMM DKOJOTHYECKON
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0€301IacHOCTH XapaKTepa BIUSHUS BEHISCTB MU XUMHUYCCKUX IPOIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOIHYIO CPELY;

—  pa3BUTHE I[I03HABATCIBHBIX WHTEPECOB, HWHTEIUICKTYAIbHBIX M TBOPYECKUX
CrocoOHOCTEN 00yYaronmxcs: CIOoCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUHU C JKM3HCHHBIMHU IMOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpEMCHHBIC HMH()OPMAIIMOHHBIC TEXHOJOTHUU JUIS TOMCKAa W aHajiu3a y4eOHOU H
HAyYHO-TIOMYJISIPHOW HH(POPMAIINHA XHMHYECKOTO COCPKAHMSI;

— dbopMupoBaHre M pa3BUTHE y OOYYAIOIIMUXCS ACCOIMATHBHOIO W JIOTHYECKOTO
MBIIUICHUS, HAOII0ATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpU IUIAHUPOBAHWHM ¥ IPOBEICHUN XHUMHUUYECKOTO
IKCIIEPUMECHTA,;

—  BOCNHTaHWE y  OOydJaromuxcsi  YOeKAEHHOCTM B  T'yMaHHUCTHYECKOM
HANpaBJICHHOCTH XUMHUHU, €€ BAXHOH pOMM B PEHICHUH TIIOOAThHBIX MpobIeM
PaIMOHAILHOTO TPUPOJIOIIONB30BaHMUs, ITONOJHCHUS SHEPreTHYCCKUX PECypCoB H
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOJUMOCTH OepeKHOTro
OTHOIIICHUS K TPHUPOAEC U CBOEMY 370POBBIO, a TakKe NPUOOPETCHUS OIbITa
UCIIOJb30BaHUS TOJNYYCHHBIX 3HAHWW JUIA TPHHIATHS TPaMOTHBIX pCEIICHUH B
CUTYAIIUSIX, CBA3aHHBIX C XUMHYCCKUMH SIBJICHUSIMHU.

PesynbraToM wW3ydeHWs] JUCUUIUIMHBI  SBISICTCS  OBJAJICHWE  OOyJarOIIHMMHUCS
CJICJTYIOIINX OOIIMX KOMITETCHIIUNA:

KOMIIETeHIIUU dopMyIHpoBKa KOMIIETEHLIUN
OK 01 BoeibupaTts cmocoObl  pemieHus 3agad  Mpo(ecCHOHANBHOW  J1eATeNbHOCTH,
NPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02 Hcnonp30BaTh COBpPEMEHHBIE CpEACTBA IOMCKA, aHalIW3a W HMHTEPIPETALUU

uHpopmaruu ¥ HWHPOPMAIMOHHBIE TEXHOJOTHU JIJII BBIOJHEHUS 3a7ad
npodeccuoHabHOM 1eSITeIbHOCTH.

OK 04 DddexTHBHO B3aUMOICHCTBOBATH M pa00OTaTh B KOJUIEKTHBE U KOMaH/IE.

OK 07 CopnelicTBOBaTh COXPAaHEHHUIO OKpYXalollell cpeabl, pecypcocOepexeHuto,
OpPUMEHSATh 3HAaHMS 00 M3MEHEHMHM KJIMMaTa, MPHHIMIBI OepexIIMBOro
MPOU3BOJICTBA, 3(PHEKTUBHO IEIICTBOBATH B UPE3BBIYANHBIX CUTYAIUsX.

OK 09 [Tonb3oBaThess mpodeccHOHAaNbHOW JOKYMEHTalMel Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKAX.

Cormacao ®I'OC COO, ycraHaBIMBAIOTCS MpedOoBaHUsl K pe3ylbmamam 0C80eHUs
OOy4YalIIMMHUCS  TPOrpaMM  CpPeAHEro  o0Imero oOpa3oBaHUs:  JTUYHOCTHBIM,
MeTarpeIMETHBIM U MPEAMETHBIM.

JINUHOCTHBLIE PE3YJIBTATBI

B cOOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM MOJAXOAOM B CTPYKTYpPE JTUYHOCTHBIX
PE3yIbTATOB OCBOCHUSI IIpeIMeTa «XUMUS Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHuUs
BBIJICJICHBI CJICTYIOIINUE COCTABIISIIOIINE:



— OCO3HAHHME OOYYAIOMIMMUCS POCCHUUCKON TPakIaHCKOW WACHTUIHOCTH —
TFOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIILHOCTH U CaMOOIIPEIEJIEHUIO;

—  HaJMYMe MOTUBALUMU K 00YyUEHUIO;

—  IIeJICHANpPaBJICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKIEHUU JMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUECKUX TPaauLIUiA 0a30BOM HAYKU XUMUHU;

—  TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCSl PYKOBOACTBOBATbCS B CBOEU
JEATENbHOCTH ILIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMHM, IPUCYIIHMHU LEIOCTHOU
CUCTEME XMMHUYECKOr0 00pa30BaHMUs;

—  HaJgu4Me NPaBOCO3HAHUS DKOJOTMYECKOW KYJIbTYpbl U CIHOCOOHOCTH CTaBUTH
LEIH U CTPOUTD )KU3HEHHBIE IIAHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTAOTCS B €IHHCTBE
y4eOHOM M  BOCHHUTATENIbHOW JESATENBHOCTH TEXHMKyMa B COOTBETCTBHM C
I'YMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSAMHU H
ujeanaMu pOCCUNUCKOT0 rPaKIaHCKOT0 O0IIECTBa, MPUHIATHIMU B OOIIIECTBE HOPMAMHU U
IpaBUIIAMH MTOBEAECHMSI, CIOCOOCTBYIOLIMMU IPOIIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHS
Y HPaBCTBEHHOT'O CTAHOBJIEHUS JJMUYHOCTU 00YJarOIIUXCS.

JIm4HOCTHBIE ~ pE3yJbTaTbl ~ OCBOCHHMS  mpeaMmeTa  «XUMUD) OTPaXKarOT
c()OPMUPOBAHHOCTh ~ ONBITA MO3HABATEJIbHOM W MPAKTUYECKOW JIESTEIbHOCTH
00y4arouMxcs 1o pean3aluy NPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:
1. I'paxxaanckoro BociMTaHus:

—  OCO3HaHUs OOYYalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEM,
YBA)XECHUS K 3aKOHY U IIPABONOPSAKY;

IIPEJICTABIICHUS O COLMAJIbHBIX HOPMAax M IMpaBUIaX MEKIMYHOCTHBIX OTHOLUEHUMN B
KOJJIEKTHUBE;

—  TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIHHOCTH MPU CO3JAHUU y4EOHBIX
IPOEKTOB, PEIICHUU Y4EOHBIX U MO3HABATENbHBIX 33]a4, BBIOJIHEHUU XUMHYECKUX
HKCIIEPUMEHTOB;

—  CHOCOOHOCTM TIOHMMAaTh M IPUHUMATh MOTHUBBI, HAaMEpEHUs, JIOTUKY U
apryMeHTBbI PYTHX MPHU aHAINU3€E PA3JIMYHbIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2. IaTpuoTH4YECKOro BOCIIMTAHUS:

—  LIEHHOCTHOIO OTHOWIEHUS K HUCTOPUYECKOMY M HAydHOMY HACJIEAUIO
OTE€YECTBEHHOW XUMHUH;

—  yBaXEHUS K IMPOLECCYy TBOpYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHUsT XUMHH, OCO3HAHHWS TOro, YTO JOCTH)KEHHMS HAayKHM €CTh pe3yJbTaT
JUIATENbHBIX HAOII0EHUH, KPOTIOTJIMBBIX SKCIIEPUM EHTAIbHBIX TOMCKOB, TIOCTOSIHHOTO
TpyJa Y4EHBIX U TPAKTUKOB;

—  HHTEepeca M NMO3HABaTEJIbHBIX MOTHMBOB B MOJYYEHUHU U MOCIEAYIOIIEM AHAIU3E
uH($OpMAaIUH O MEPEIOBBIX TOCTUKEHUSAX COBPEMEHHON OT€UECTBEHHONW XUMMUH;

3. JIyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUS:



— HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHS;
— CIIOCOOHOCTH OIIEHUBATH CUTYAIH, CBI3aHHBIC C XUMHUYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

— TOTOBHOCTH OIIEHWBATh CBOE MOBEACHUE M TIOCTYIIKHA CBOWX TOBAPHIIICH C
MO3UIINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBHI 3THX
MTOCTYITKOB;

4, dopMupoBaHus KYJbTYPbI 310POBbSI:

— MOHUMAaHUsl  IIEHHOCTEM 3J0poBOr0 M  Oe3omacHoro olpasza  KU3HM;
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

— COOJIIOJICHUST TpaBUJI OE30MacHOr0 OOpallleHusT ¢ BelecCTBaMU B OBITY,
MTOBCETHCBHOM JKU3HU U B TPYIOBOH JCATCIBHOCTH;

— MOHUMAaHUS [ICHHOCTH MPABIII HHAWUBUAYAIBHOT'O U KOJUICKTUBHOTO O€30MMacHOT0
MOBCJICHUS B CHTYaIlUsAX, YIPOXKAMOIIMX 30POBBI0 W JKHU3HHU JIIOACH; OCO3HAHHS
MOCIICACTBUN ¥ HEMTPUATHUS BPEIHBIX IIPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTHUKOB,

KypeHHs1);
5. TpynoBoro BocnuraHus:
—  KOMMYHUKaTUBHOMU KOMIIETEHTHOCTH B y4eOHO-HICCIIEJ0BATEIbCKOM

JesITeTbHOCTH, OOIIIECTBEHHO TOJIE3HON, TBOPYECKOW U JPYTUX BUIAX JNEATEIHHOCTH;
—  YCTaHOBKM Ha aKTHMBHOE€ y4acTHE B PEUICHUM MPAKTUYECKUX 3a]a4 COLMAIbHOM
HAIpaBJICHHOCTH (B PaMKax CBOETO y4eOHOr0 3aBECHHUS);

—  HWHTEpeca K MPaKTUYECKOMY H3Yy4eHUI0 Tpodeccuil pa3indHOro pojaa, B TOM
YuCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH 110 XUMUU,

—  YB@XEHWUS K TPYAY, JIOJISIM TPy/la U pe3yJibTaTaM TPYJA0BOM JIeATeIbHOCTH;

—  TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBHUAYAaJbHOW  TpPaeKTOpUU
oOpa3zoBanus, Oyaymiei npodeccun u peann3anuu COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C
y4€TOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XUMHH, UHTEPECOB U MOTPEOHOCTEM
oO111ecTBa;

6. IKOJOrMYeCKOro BOCIIMTAHMS:

—  DKOJIOTHYECKH I1eJ1eCO00pa3HOro OTHOILIEHUS K MPUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

—  [OHUMaHHUs TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MPOOJIEM, BIMSIHUS
PKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLUATILHOM CPEIbl;

— OCO3HaHMSI HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTHXKEHUNA XUMUHU JUISl pelIeHUs
BOINPOCOB PALIMOHATIBHOTO PUPOIOIOJIL30BAHUS;

— AKTUBHOTO HEINPUATHS JNEHUCTBUM, PUHOCAIINX BPEH OKPYKAIOIIEH NMPUPOTHON
cpene, yYMEHHUsS TMPOTHO3UPOBATh HEOJIATOMPUATHBIC HSKOJOTUYECKHE TIOCTECACTBUS
MPEeINPUHUMAEMBIX IEUCTBUM U MPEAOTBPAILIATh HX;



—  HaJIMYHUS PA3BUTOTO KOJIOTMYECKOTO MBIIUICHHUS, JKOJOTHUECKOW KYIbTYpHI,
OIBITa JEATENFHOCTA HKOJOTUYECKOM HAMPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMU B [TO3HABAaTEJIbHOW, KOMMYHUKATUBHON U COLMAILHOM MpaKTHUKE, CIOCOOHOCTU U
YMEHHUS aKTUBHO IPOTHUBOCTOSTH UAEOJIOTUU XeMOopoOuu;

1. LleHHOCTH HAYYHOI 0 MO3HAHUSI:

—  cOPMHUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOIN MPaKTUKH;

—  TIOHMMaHUs CHeIU(PUKNA XUMUU KaK HaAyKH, OCO3HaHUs €€ poiiu B POPMHUPOBAHUH
palMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’KalollleM MHpEe KaKk O €AMHCTBE MPUPOAbI U UYEIOBEKa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHUsI PUPOJTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH JJIsl COBPEMEHHOM IUBUJIM3ALUU: B €€
I'YMAaHUCTHUYECKOW HAINpaBIEHHOCTH M BaXXHOM pPOIM B CO3/JaHUU HOBOHM 0a3bl
MaTepUaNIbHON KYJIbTYpbI, PEIICHUU TJIO0AIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS
YeJI0BEYeCTBA —  CBIPHEBOHM, DHEPreTMYECKOW, MHUINEBOW M  JKOJIOTHYECKOIl
0e30macHOCTH, B Pa3BUTUH METUIMHBI, 00ECIIEUEHNU YCJIOBHH YCIIEUIHOIO Tpyaa U
IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXkKI0TO YJieHa OOIIeCTBa;

—  €CTEeCTBEHHO-HAay4HOUH IpaMOTHOCTH: TIOHUMaHUs CYIITHOCTH METO/IOB MTO3HAHUS,
UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOJNb30BaTh IOJIy4aeMble
3HaHUS 7S aHaIu3a U OOBSCHEHUS SBJIECHUI OKPYXKAIOIIEro MUpPA U MPOUCXOASIINX B
HEM M3MEHEHMIA; YMEHUS JeNaTh O00OCHOBAaHHBIC 3aKIIOYCHHsS HAa OCHOBE HAYYHBIX
(aKkTOB M UMEIOIIMXCSI TAHHBIX C LIEJIbI0 MOTYyYEHHUs JOCTOBEPHBIX BBIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITENIbHO MCIONIb30BaTh XUMUUECKIE 3HAHUS JJIs PEIICHUS
pobJieM B peaibHBIX )KU3HEHHBIX CUTYaIUsX;

—  HHTepeca K MMO3HAHUIO U UCCIIeI0BATEIbCKON ACITEIbHOCTH;

—  TOTOBHOCTM W  CIOCOOHOCTM K  HENpPEphIBHOMY  00pa3oBaHUIO |
caMo00pa30BaHMIO, K aKTUBHOMY IMOJTy4E€HUIO HOBBIX 3HAHUI 10 XMMHH B COOTBETCTBUU
C KU3HEHHBIMH MTOTPEOHOCTAMU;

—  HHTepeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cepax npodeccuoHaabHOM
JESITeTbHOCTH.

B pamkax mnporpamMmbl AMCHUIUIMHBL OOYYarOIIMMUCS OCBAaMBAIOTCSA CIEAYIOIIHE
JIUYHOCMHbLE PE3YTbMAMbl RPOZPAMMbL 60CHRUMAHUA

JIMYHOCTHBIE Pe3yJabTAThI Kox TMYHOCTHBIX
peanu3anMu MPOrpaMMbl BOCIIUTAHHUS pe3yJibTaToB

[IposiBisirolMii ¥ JTEMOHCTPUPYIOIIMKA YBa)XK€HHE K JIOAAM TpyJa,
OCO3HAIOUIMIM  LIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K JIP 4
(GOpPMUPOBAHUIO B CETEBOW cCpele JUYHOCTHO M MPO(EeCcCHOHATBLHOTO

KOHCTPYKTHBHOI'O «LIU(POBOTO CIEAAN.




JemoncTpupyromuii ymenue 3¢ (GeKTHBHO B3aUMO/IeiCTBOBATh B

KOMaHJA€C, BECTH JUAJIOI', B TOM YHUCJIC C UCII0JIb30BAHUEM CPECACTB JIP 13

KOMMYHUKAIIUH.

JleMOHCTpUpYIOIIMI HABBIKK aHAN3a U HHTEPIPEeTallui HHPOPMALINH U3 JIP 14
Pa3JIMYHBIX UCTOYHUKOB C Y4ETOM HOPMATUBHO-IIPABOBBIX HOPM.

JleMOHCTpUpYIOITHI TOTOBHOCTHh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM
Yyuclie caMoo0pa30BaHUIO, Ha MPOTSKEHUH BCEH )KM3HHU; COBHATEIHLHOE JIP 15
OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCIEITHON
npodeccuoHaTLHOM M OOIIIECTBEHHOM JIEATEIBHOCTH.

OpueHTUpOBaHHBIN Ha pabOTy B KOMaH/I€. JIP 19

Ywmeroumii pabotaTh ¢ 60IbIM 006EMOM HHDOpMATIHH, IS JIP 20
3(p(PEeKTUBHOrO BBIIOIHEHUS IPO(ECCHOHANBHBIX 3aa4.

OTKpBITHIN K TEKYIIUM U NEPCIEKTUBHBIM U3MEHEHUSIM B MUPE TPYAa, JIP 23
TOTOBBIN K OCBOCHHMIO HOBBIX KOMIIETEHIIMM U K U3MEHEHHUIO yCIOBUI

TPYAa, AEMOHCTPUPYIOIINI HABBIKM CaMO00pa30BaHUs U CaMOPa3BUTHSL.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHblE pe3yibTaThl OCBOEGHUSI Y4eOHOro mpeamera «XHMHsD) Ha YpOBHE
cpenHero oOmero oOpa3oBaHMs BKJIIOYAKOT: 3HAuMMble i1 (DOpMHUpPOBAHUSA
MHPOBO33PEHUS oOy4arommxcs MEXIMCIUIUITMHAPHBIC (MEXIpeaAMETHBIC)
OOIlICHAayYHbIE TOHATHUS, OTpPa)KaroIIMe UEIOCTHOCTh HAyYHOM KapTHUHBI MUpAa U
cenu(UKy METOAOB IO3HaHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, SHEPTHSs, SBICHUE, TIPOIIECC, CUCTEMA, HAYIHBIA (aKT, MPUHIIUI, THITOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHWs, WCCIeAOBaHUE, HaOmIOIeHNe, W3MEPEHue,
OKCIIEPUMEHT U JIp.); YHHBepcajlbHble Yy4yeOHble JeWcTBUS (TIO3HABaTENbHBIE,
KOMMYHUKATHBHBIE, PETYJATUBHEIE), o0ecreYnBaroIIne dbopmupoBanue
(GYHKIIMOHATPHOH TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH  OOYyJaroIIuXcs;
CIOCOOHOCTh  OOYYAIOIIMXCSl HCIOJb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HaHUS M YHUBEpPCAIbHbIE yueOHbIC NEUCTBUS B MO3HABATEIILHOM
Y COLMAIbHOM MPAKTHUKE.

MertanpeaMeTHbIE pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU YYEOHBIMU
MO3HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JIEHCTBUSIMH.

Osnadenue yHugepcaibHblMu y4eOHbIMU NO3HAGAMETbHBIMU OCIICHEUAMU:

1. Ba3oBbLIMM JIOTHYECKHMM JEHCTBUAMU:

—  CaMOCTOATENHHO (POPMYIHPOBATh U aKTYyaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBarh;

—  OmIpeneNisiTh LeJd JCSATeNbHOCTH, 3aJaBas mapaMeTpbl U KpUTEpUU UX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTH C TIOCTABICHHBIMU LEISMU;

—  HCTOJB30BaTh MPH OCBOCHWW 3HAHUHN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTepHbIE MPU3HAKU MOHATHM M YyCTaHABIMBaTh HUX B3aHMMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOIINE TOHATUSA ISl OOBSICHEHHUS OTACIHbHBIX (DaKTOB H
SIBJICHUIM;
—  BBIOMpATh OCHOBAHUS M KPUTEPUH AJIS KJIaCCU(UKALIUN BEIIECTB U XUMUYECKUX
pEaKLuu;
—  YCTaHABIMBATh  NPUYMHHO-CIECICTBEHHBIE  CBA3M  MEKIY  H3Yy4aeMbBIMHU
SBJIICHUSIMU;
— CTPOMTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, 1€1YKTUBHBIE, [10 aHAJIOTHH),
BBISIBIATH 3aKOHOMEPHOCTM M MPOTMBOPEYHS B PACCMaTpPUBAEMBIX SIBIICHUSX,
(GbOopMyIMpPOBaTH BHIBOBI U 3AKITIOYCHHUS;
—  TIPUMEHATH, B NPOLECCE NMO3HAHMS, UCIHOJB3YEMbIE B XUMHHM CHMBOJIMYECKUE
(3HaKOBBIE) MOENH, MPeoOpa30BbIBATh MOJAEIBHBIC MPEICTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) JIEMEHTA, XUMHUUYECKasi GopMyJia, ypaBHEHNE XUMUYECKON peakuy —
OpU pELICHUU YYEOHBIX ITO3HABATENbHBIX W NPAKTUYECKUX 33]a4, MPUMEHSIThH
HAa3BaHHbBIC MOJEIBbHBIE IPEACTABICHUS I BBIABICHUS XAPAKTEPHBIX IPU3HAKOB
U3Y4acMbIX BEUIECTB U XUMUYECKUX PEAKIIU;
2. Ba3oBbIMHU Hcciieq0BaTEILCKUMHU AeHCTBUAAMMU:
—  BJAAETh OCHOBAMM METOJOB HAYyYHOI'O ITO3HAHMS BEUIECTB W XUMHYECKHX
pEeaKuii;
— (bopMynIupoBaTh LEIU U 33/a4U UCCIEI0BaHUs, UCIIOJIb30BATh IOCTaBICHHBIE U
CaMOCTOATEIILHO C(POPMYJIMPOBAHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 ()OPMHUPOBAHUS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;
—  BJIAAETb HABBIKAMM  CAMOCTOATENBHOI'O IUIAHWPOBAHUS W IIPOBEICHUS
YUYEHUYECKHX DSKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOI0ONAaTh 3a XOAOM
Mpolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro  pe3ysbTar, (OopMyJIUpOBATh
00001IeHNsT U BBIBOJbI OTHOCHUTEIBHO JTOCTOBEPHOCTH pPE3YJbTAaTOB HCCIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJIETAaHHON paboTe;
—  npuoOperarh ONBIT  YYEHUYECKOW  MCCIEAOBAaTENbCKOM M MPOEKTHOM
JEeATENbHOCTH, TPOSABIATH CIOCOOHOCTh M FOTOBHOCTh K CAMOCTOSITEIbBHOMY IOUCKY
METOJ[OB PELICHHS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHBIX METOIOB ITO3HAHUS;
3. IIpuémamu padorsl ¢ nuH(poOpMAaNUeii:
— OPUEHTHUPOBATHCA B PA3NIMYHBIX UCTOUHHUKAX MHPOpMalLMU (HaydHO-TIONyJIIpHast
JUTEpaTypa XUMUYECKOTIO COJIEp KaHMsl, CIIPaBOYHbIE 1ocoOus, pecypcol MHTepHETa),
aHAJIM3UPOBATH UH(POPMALIUIO PA3IMYHBIX BUJIOB U (DOPM IPE/ICTABICHUS, KPUTUUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTb M HENPOTHUBOPEUUBOCTD; (POPMYIMpPOBATH 3alpOChHl U
MPUMEHSTDH PA3IUYHbBIE METOBI IIPU MOUCKE U 0TOOPE MH(OPMALKU, HEOOXOIUMOM JIs
BBITIOJTHEHUSI YUEOHBIX 3a/1a4 ONpeAeIEHHOIO THIIA;
—  npuoOperarh ONBIT HUCHOJb30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;
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—  CaMOCTOATENHHO BBIOMPATh ONTUMAIBHYIO (OpMY TMpeCTaBICHUS HH(OPMAITUU
(cxeMbl, rpaduKu, TUarpaMMBbl, TAOIUIIbI, PUCYHKH H T. IL.);
—  HCHOJb30BaTh HaY4YHBIN S3bIK B KQUECTBE CPEJICTBA IpU paboOTe ¢ XMMHUYECKOH
uH(pOpMaIUeil: MPUMEHATh MEXKIIpEIMETHbIE ((PU3NUECKUE U MAaTEMAaTUYECKUE) 3HAKH
U CUMBOJIBI, (POpMYIIbl, aOOpEeBUATYPHI, HOMEHKIIATYPY;
—  WUCTONB30BaTh MW  MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHYECKHE  CPEICTBA
HarJIS,AHOCTH
Ognadenue ynueepcanpHvlmu KOMMYHUKAMUGHBIMU OCUCMEUAMU:
—  3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY)XIaeMOW TeMbl B XOJE aUaiora W/Wiu
JTUCKYCCHH, BBICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOM IPEUIOKEHUS OTHOCHUTEIHHO
BBITTOJIHEHHUS MIPEIJIOKEHHON 3a/1auH;
—  BBICTYNATh C IMpe3eHTallMed pe3yJIbTaTOB I103HABATEIbHONW JIE€ATEIbHOCTH,
MOJyYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKOW pPabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILIECTB, pealM3aluy y4eOHOro npoekTa U (popMynupoBaTh BBIBOJBI 11O
pe3ysibTaTaM IPOBEAEHHBIX HMCCIEJOBAaHUM IyTEM COIJIACOBAHUS MO3ULUI B XOJe
00CYXJIeHUS U 0OMEHA MHEHUSAMHU
Ognadenue ynueepcanbHovlmu peyiamueHbiMu 0eUCMEUAMU:
—  CaMOCTOATEJIbHO IUIAHUPOBaThb M  OCYIIECTBISTh CBOIO IIO3HABATENBHYIO
NEeSATeNIbHOCTh, Ompenessiss e€ Ueiad W 3ajauyd, KOHTPOJIMPOBATh W TIO Mepe
HEOOXOJIMMOCTH  KOPPEKTHPOBaTh  MpEAjaraéMblii  aJIropuT™M JAEUCTBUM  MpuU
BBIMIOJIHEHUN  Y4eOHBIX M  HCCIIENOBAaTENbCKUX  3aJady, BbIOMpaTh Haumbosee
3¢ (eKTUBHBIN COCO0 MX pEIIeHUs ¢ YIETOM MOJIy4EHHUsI HOBBIX 3HAHMM O BEIIECTBAX
U XUMHUYECKUX PEaKITUsX;
—  OCYIIECTBJISITH CAMOKOHTPOJIb CBOGH NIEATETHHOCTH Ha OCHOBE CaMOaHajM3a H
CaMOOILICHKH.

NPEIMETHBIE PE3YJIbTATbBI
ITpenmeTHbIE pe3ynbTaThl OCBOCHUS IPOrpPaMMBbl CpPEHEro oOuiero oOpa3oBaHUs 110
XUMHH Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI Ha O0OECHEUYECHHE MPEUMYIECTBEHHO
o0mieo0pa3oBaTebHOM ¥ OOIIEKYJIbTYPHOW TOATOTOBKH oOydaromuxcs. OHu
BKJIIOYAIOT: cHeruuUecKue A ydyeOHOro mnpenMera «XUMHUS») HaydHbIE 3HaHUS,
YMEHHUS U CIIOCOOBI JEHCTBHII MO OCBOCHMIO, MHTEPHIpPETAlMU U IPeoOpa3OBaHUIO
3HAHUH, BUJBI IEATEIBHOCTH 110 MOTYyYSCHUIO HOBOT'O 3HAHMS M IPUMEHEHUIO 3HAHU B
Pa3INYHBIX YIEOHBIX U peabHBIX )KU3HEHHBIX CUTYaIIMsAX, CBSI3aHHBIX C XUMUEH.

[1p6-1 BBIABJISITh XapaKTEpPHbIE NPU3HAKA M B3aUMOCBS3b H3YyYEHHBIX IIOHSATHUH,
IIPUMEHSATh COOTBETCTBYIOIIME ITOHATHS IIPU OMMCAHUM CTPOEHUS U CBOMCTB
HEOPraHWYECKHX W OpPraHUYECKUX BEIIECTB M HMX MPEBpAICHUHN; BBISABIATh
B3aMMOCBSI3b XMUMHUYECKHX 3HAHUM C MOHSATHUSIMU W TPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX TPEIMETOB;
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[1p6-2 UCIOJH30BaTh HANMEHOBAHMS XMMHYECKHX COCTUHEHHUI MEXTYHAPOIHOTO COI03a
TEOPETHUECKON W MPHUKIAJAHON XUMHH U TPUBUAIbHBIC Ha3BaHUS BaKHEUIIMX
BEIIECTB (STWJIEH, AalETHJIeH, IJIMLUEpUH, (QeHod, (QopMayblerus, yKcycHas
KHUCJIO0TA, TJIMIUH, YrapHblil ra3, yrjieKkuciblii ras, aMMHak, ramieHas U3BecCTb,
HeraimieHasi WU3BECTb, IHUTbEBas CoOJa U JIPYruX), COCTaBIATh (DOpPMyIIbI
HEOPraHUYECKUX U OPraHMYECKUX BEIIEeCTB, YPABHEHHUS XUMHUYECKUX PEaKIIH,
OOBSACHATH MX CMBICH; IOATBEPXKAATh XapaKTepHbIE XHMHUECKHE CBOICTBa
BEIECTB COOTBETCTBYIOIIMMHM O3KCIIEPUMEHTAMHU M 3alUCAMH  ypaBHEHHH
XUMUYECKUX PEAKIIHII;

[1p6-3 yCTaHABJIMBATh NPHHAUICKHOCTh N3yYEHHBIX HEOPraHUUYECKUX U OPraHUYeCKuX
BEIIECTB K ONPE/IeTICHHBIM KJIaccaM U T'PyIIaM COeTUHEHHH, XapaKTepru30BaTh UX
COCTaB M Ba)KHCUIIME CBOWCTBA; OINPENENIATh BUABl XHUMHYECKUX CBS3EH
(xoBaseHTHAsI, MOHHAs, METaJIMUecKasi, BOJOPOHAs), TUIBl KPHUCTATMYECKHX
PELIETOK BEIIECTB; KJIACCH(PHUINPOBATh XUMUYECKHE PEAKIINH;

[1p6-4 MPOBOAUTH PACUYEThl MO0 XUMHUYECKMM (POpMYylIaM U YpPaBHEHHSIM XHUMHYECKHX
peakLuii C UCTIONB30BaHNEM (DPU3NYECKUX BEITMUNH, XapaKTePU3YIOIINX BEIIeCTBA
C KOJHMYECTBEHHOW CTOPOHBI: MAacChl, oObeMa (HOpPMaJlbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIOJb30BATH CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIS
INPUHATUSL PEIIEHUH B KOHKPETHBIX J>KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BEIIECTBAMHU U UX IPHUMEHEHUEM;

[1p6-5 IUTAHUPOBATH U BBIONHATh XUMHUYECKUI 9KCIIEPUMEHT (mpeBparieHus
OpPraHWYecKUX BEIIECTB MPU HArPEBAHHH, MOJTYYCHHE DTUJICHA U HU3YUCHHE €ro
CBOMCTB, KaUE€CTBEHHBIC PEAKIIMU HA AIbJETU[bI, KpaxMmall, YKCYCHYIO KHCIOTY;
JeHaTypanusi O€JNKOB NpU HArpeBaHUM, LIBETHbIE PEAaKLIHUU OENKOB; MPOBOAUTH
peaKiy HOHHOr0 00MEHa, OIPeNesITh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE
peakuuu Ha cyab(aT-, KapOOHAT- U XJIOPU-aHUOHBI, Ha KATHOH aMMOHMSI; pellaTh
OKCIIEpUMEHTaIbHBIe 3ajjaun 1o TemaMm «Metamisly u  «Hemeramnsl») B
COOTBETCTBMM C TIPaBUJIAMU TEXHUKH OE30MACHOCTH TpH OOpPALICHUH C
BEIIECTBAMU U Ja0OpPaTOPHBIM OOOpYIOBAaHHEM; IMPECTABIATh PE3yJIbTaThl
XUMHUYECKOT0 3KCIepUMEHTa B (opMe 3amiCH YpaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

[1p6-6 AHanmu3upoBaTh XMMHUYECKYI0 HMHGOpMAIMIO, TOJy4aeMyl U3  pas3HbIX
MCTOYHHUKOB (CpeJCTB MaccoBoi nHMopManmu, cetb IHTepHET U npyrue);

[Tp6-7 coOyro1aTh TpaBHiia SKOJOTHYECKH I1eJ1ecO00pa3HOro MoBedeHUs B OBITY U
TPYAOBOM NEATEIbHOCTH B LEJISIX COXPAHEHUSI CBOETO 3[I0POBBS U OKpYXKaroLen
MIPUPOTHON CPEeIbl; YUUTHIBATH OMACHOCTH BO3JEHCTBUS Ha KHBBIE OPraHHU3MbI
OIPEENeHHBIX BEIIECTB, IIOHUMasi CMBICI ITOKa3aTeNsl IPeAesIbHON JOIyCTUMON
KOHLIEHTPAIIHH;

[Tp6-8 uis  O0yYaromuMxcsi C  OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMHU  3JI0POBBSI:
cpopMHUPOBAaHHOCTh YMEHHS NPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX
METO/IaX MMO3HAHMS BENIECTB M XMMHUYECKHX SIBJICHUIA,

[1p6-9 Ul CIIENBIX U CIa0OBUASAIMX OOydaromuXcsi: CPOPMHUPOBAHHOCTb YMEHUS
MCIOJIb30BaTh pebe(HO TOUSUHYIO cucTeMy obo3Hauenwuii JI. bpaiins nus 3anucu
XUMHYECKUX POPMYII.

Pezynomamul oceoenusn adanmuposantoll 00pa3oeamenbHoll nPoZPammel .
JInYHOCTHBIE pPe3yJIbTATHI 00y4YeHUS:
1) nnst rayxux, caadoCabIIanuX, 03 AHOOTIOXIINX CTY/ICHTOB:
— COCOOHOCTD K COIL[MAJIbHOM aJjanTallMi U UHTErpaliy B OOIIECTBE, B TOM YUCIE MIPH

peann3aii BO3MOXHOCTEH KOMMYHHMKAllMM HA OCHOBE CJIOBECHOM peud (BKIIOYas
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YCTHYIO KOMMYHHUKAIIMIO), a TakXe, MpU >KEJIaHUU, KOMMYHHUKAIMd Ha OCHOBE
YK€CTOBOM peyH C JIMIaMH1, UMEIOIIIUMU HAPYIIICHUS CIyXa;
2) st CTYACHTOB C HApYIIEHUSIMH OIOPHO-IBUTATEILHOIO arllapara:
— BJIQJICHUE HABBIKAMU TPOCTPAHCTBEHHONM M COLMUAIBLHO-OBITOBOM OpPHUEHTHUPOBKHU;
YMEHHE CaMOCTOATENIbHO M 0€30MacHO MEepEeABUraThCS B 3HAKOMOM U HE3HAKOMOM
MPOCTPAHCTBE C UCMOIB30BAHUEM CIICIIMATBHOTO O00PY10BAHUS;
— CIOCOOHOCTh K OCMBICICHHIO U TuddepeHnnanu KapTuHbl MHpa, €€ BPEMEHHO-
MIPOCTPAHCTBEHHON OpraHu3allvu;
— CIIOCOOHOCTh K OCMBICIICHUIO COIIMAIBHOTO OKPYKEHHS, CBOEI0 MECTa B HEM,
MPUHATHE COOTBETCTBYIOIIUX BO3PACTY LIEHHOCTEW M COLIMAIIBHBIX POJIEH;
3) 715l CTYIEHTOB C pacCTPOMCTBAMU ayTUCTUUYECKOTO CIIEKTPA:
— (QopmupoBaHUe yYMEHHUs CleOBaTh OTPaOOTaHHOW CHCTEME MpaBUJ MOBEACHUS U
B3aMMOJICHCTBUS B TPUBBIYHBIX OBITOBBIX, YYEOHBIX M COI[MAIBbHBIX CHUTYaIUsX,
yIIePKUBATh TPAHUIIBI B3aMOICHCTBUS,
— 3HAHWE CBOUX IPEANOUYTECHHM (OrpaHuYeHUI) B OBITOBOM cdepe u chepe HHTEPECOoB.
MetanpeaMeTHbie pe3yibTaThbl 00y4eHHs:

1) nnst rayxux, caadoCabIanux, N03AHOOTIOXIINX CTY/ICHTOB:
— BJAJCHUE HaABbIKAMU ONPEACIICHUS M HUCIPABICHUS CHEU(UUECKUX OIMMUO0K
(arpaMMaTU3MOB) B MUCbMEHHOW U YCTHOM PEUu;
2) 1St CTYACHTOB C PACCTPONCTBAMH ayTEHTUYECKOTO CIIEKTpa:
— CIIOCOOHOCTh TJIAHUPOBATh, KOHTPOJMPOBATH U OIEHUBATh COOCTBEHHBIC YUCOHBIC
JICUCTBUSI B COOTBETCTBUU C IOCTABJICHHOW 33/1a4€l U YCIOBUSMHU €€ PeaIn3aluy IpU
COITPOBOKAIOIIEH MTOMOIIU MEIarOTHYECKOT0 PA0OTHUKA M OPTaHU3YIOIICH MOMOIIH
TBIOTOPA;
—OBJIQZICHUE YMEHHEM Ompeaesarh HauOosee 3(PEeKTUBHBIE CIOCOOBI JTOCTUKEHUS
pe3yyibTara TMPH COMPOBOXKIAIOMICH TIMOMOINMA TEIarOTHYECKOT0 PAOOTHUKA U
OpraHU3yIOUIEN ITOMOIIY ThIOTOPA;
— OBJIQJICHUE YMEHHMEM BBINOJIHITH JAEUCTBUS MO 3aIaHHOMY allTOPUTMY WK 00pasily
IpU  COTMPOBOXKIAIONICH TOMOIIM TIEAAaroruueckoro pabOTHUKA W OPTaHHU3YIOIICH
MOMOIIH ThIOTOPA,;
— OBJIaJICHUE YMEHUEM OIIEHUBATH PE3yJbTaT CBOEH NESITEIbHOCTU B COOTBETCTBUU C
3aJJaHHBIMU HTAJIOHAMU TIPU OPraHU3YIOIIEH MTOMOIIH ThIOTOPA;
— OBJIQJICHUE YMEHHUEM aJIeKBAaTHO pearupoBaTh B CTAaHAAPTHOW CUTYAllUM HA yCIEX U
HeyJady, KOHCTPYKTHMBHO J€HCTBOBaTh Jaxe B CHUTyallUsX Heyclexa Ipu
OpraHU3yIOIIEN MOMOIIH ThIOTOPA;
— OBJIaJICHUE YMEHUEM aKTHUBHOTO MCIOJIb30BaHMS 3HAKOBO-CUMBOJIMYECKUX CPEJICTB
JUIsL TIpeicTaBieHus uHGopMaluu 00 u3ydyaeMbix 00bEKTaxX M MPOIEccax, Pa3IudHbIX
CXEM pelIeHHUs] Y4eOHBIX M MPAKTHUECKUX 3a/lad TPU OPraHu3yIoIIeH MOMOIIH
neiarora-rncuxoJiora v ThIoTopa;
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— CIIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCS K TIEAarorH4eckoMy pabOOTHHUKY

(megarory-ncuxoJory, COIMUAILHOMY TENarory) B Ciydae JHYHBIX 3aTPyJHCHHHA B

pelIeHnr Kakoro-1udo BoIpoca;

— CIIOCOOHOCTH CAaMOCTOSITENTLHO ISHCTBOBATh B COOTBETCTBUH C 33JaHHBIMU 3TAJIOHAMU

npyu TOUCKe WHQPOPMAIMM B PA3IMYHBIX HCTOYHUKAX, KPUTUYCCKH OICHHBATH U

UHTEPIPETUPOBATH NOTYIaEMYI0 HH(POPMAIUIO M3 Pa3IMYHbIX HCTOYHUKOB.
IIpeaMeTHbIe pe3yabTaThI 00y4YeHHS

— He npeaycMoTpeHo. (JlaHHbIe pe3ysbTaThl OCBOSHHSI 00pa30BaTEIbHOMN MPOrpaMMbI

NPEAYCMOTPEHBI IS CTYACHTOB M3 YncIia MHBaIKIOB 1 juil ¢ OB3 (pu Hanmm4uum)).

1.4Koan4yecTBO 4aCOB HA OCBOCHHE pado4eil MPOrpaMMbl IUCUMILINHBI:
MaKCHMaJbHOU y4eOHOI Harpy3ku oOy4arouierocst /2 yaca, B TOM YHUCIIE:

00s13aTeNbHON ayIUTOPHOM yueOHOW Harpysku oOyuaromierocsi mo O®O 56 wyacos,
CaMOCTOSITEIbHOM paboThl oOyuaromerocss mo OPO 16 yacoB, NPOMEKYTOUHAS
arTectanus B hopme nuddepeHImpoBaHHOro 3adera 4 Jaca.
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2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1 O0beM yueOHOM IV CIUTUIMHBI M BUAbI Y4eOHOH padoThI

. . Oonem
O0beM yueOHOM TMCHUIIMHBI M BUbI Y4eOHOM HACOB
padoThI 0DO0
MaxkcuMmasibHas y4eOHasi Harpyska (Bcero) 72
AynurtopHas yyeOHasi Harpy3ka (o0si3aTesibHbIE 56
yueOHbIe 3aHATHS) (BCEro)
B TOM 4MHcJIe:
JIEKIIMOHHBIE 3aHATUSI 26
MPaKTHYECKUE 3aHATUS 30
KOHTPOJIbHBIE pabOThI -
KypcoBasi paboTa -
BapuaTtuHas yacth -
BaeayauTopHas (camocrosiTe/ibHasi) yueOHass padora 12
o0yuaromerocsi (Bcero)
JuddepenurpoBaHHbIii 3a4eT 4
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2.2 TemaTu4ecKui IJIaH U COEPKaHUe YHEOHOM THCIIUIIMHBI
COO 01.10 Xumus

HaumeHnoBanue Copep:kanue y4eOHOIro MaTepuajia, J1adopaTropHbie M MpaKkTHYecKHe padoThl, Koa-Bo | YpoBennb
pa3aesioB TeM CaMOCTOSITE/IbHAsI padoTa 00y4arouxcs YacoB | OCBOCHHA
1 2 3 4
Paznen 1. CTpoeHnne BelecTna. 10/2/4
Tema 1.1. Copaep:kanue y4e0HOT0o MaTepuajia
Ctpoenne aToMoB. | XUMUYECKHI 351eMeHT. AToM. SIipo aToma, H30TOIbI. DJIEKTPOHHAsI 0001049Ka DJIEKTPOHHAs
Ilepnoanyeckmii KoH(purypauus atoMoB. [lepuonuyeckuii 3akon u [leproauueckas cucremMa XUMHUYECKHX
3aKOH U anemenToB J[.1. MenneneeBa. CBsi3b nepuoanuecKoro 3akona u [lepuoanueckoil CUCTEMBI.
Ilepnoanyeckas 3HavyeHHEe NEPUOJUYECKOr0 3aKOHA B Pa3BUTHH HAYKH. 2 1
cucremMa
XMMHYECKHX
sjemenToB /. U.
MenpaesieeBa
Tema 1.2. Copep:kanue y4e0OHOTro MaTepuajia
Crpoenue Crpoenue BemecTBa XUMHUECKasl CBSI3b BUIbI XMMUUECKOH CBSI3U (KOBaJIEHTHAs HEMOJSIPHAS U
BellecTBa. MOJISIpHAsl, MOHHAs, MeTaJlInuecKas). BemjecTsa MOEKyIIpHOrO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI. 4 5
MHoroo0pa3ue 3aKOH IIOCTOSIHCTBA COCTaBa BeIllecTBA. TUIbI KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA BEILIECTB.
BelEeCTB Knaccudukanus Heopranuueckux coeinHeHnid. HoMeHkaTypa HEOpraHn4ecKiX BEIECTB
I'enernueckas cBsi3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIIMX K Pa3IMYHbBIM KJlaccaM.
CamocrosiTesibHasi padoTa
Bonopoanas cBsi3b. BaneHTHOCTB. DnekTpooTpuniaTesibHOCTh. CTeneHs okuciaeHus. Monsbl: 5 1
KaTUOHBI U aHUOHBL. [IoHATHE 0 AUcnepcHBIX cucTeMax M cTUHHBIE U KOJIJIOUIHBIE PACTBOPbI
MaccoBas 10JIs1 BEIEeCTBA B pacTBOPE.
Tema 1.3. Copep:kanue y4e0HOIro MaTepuajia
XumMuueckue Xumnuaeckas peakiusi. Knaccuukanus XuMUIeCKUX peakuii B HEOPraHU4eCcKon 1 4 5
peakuun OpPraHNYeCKOM XMMHH. 3aKOH COXPAHEHHS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPAILECHUS

OHCPIruu nNpru XUMHYCCKUX PCaKIIHUAX. 3HCKTpOHHTquCKaH Jucconuanus. PeaKI_II/II/I HOHHOI'O
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ooMeHa. OKHCIUTEIBPHO-BOCCTAHOBUTEIIBHEIC peaKkuunu.

IIpakTHyeckue 3aHATHUSA
Ne 1 Bausinue pa3znuyHbiX (JaKTOpOB Ha CKOPOCTh XMMHUYECKOM peakiuu.

Ne 2 Pemrenue 3aau. PacueTsl ¢ HCIOIB30BAaHUEM ITOHATHS «MacCOBasi JI0JIS PACTBOPEHHOTO
BEILECTBAY»; PACUETHI 10 YPABHEHUSAM XUMHUYECKUX PEAKIMI, B TOM YUCIIE TEPMOXUMUUYECKHUE
pacuéThl.

CamocrosiTesibHasi padoTa

CKOpOCTh peakIiu, e€ 3aBUCUMOCTh OT pa3InIHBIX (pakTopoB. OOpaTUMBIC PEAKIIHH.
Xumuueckoe paBHoOBecue. DaKkTOPhI, BIUSAIONINE HA COCTOSTHUE XUMUUYECKOT O PABHOBECHS .
[Ipunuun Jle artenbe.

Pa3nen 2. Heoprannuyeckas xumMus

4/2/4

Tema 2.1.
Hemerananl

Conep:xanue yueOHOro Mmarepuajia

Hemeramnsl. [Tonoxenue HemerauioB B [lepuognueckoii cucreme XumMuueckux 3yemMenton J[ 1
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HYECKHE CBONCTBA HEMETAIUIOB. AJIOTPOIUS
HEMeTaJuIoB (Ha mpuMepe KHCIIopoa, cepbl, pocdopa u yriepozaa). XMMUYCCKHUE CBOMCTBA
Ba)XHEHIIIMX HEMETAJIJIOB M UX COCAUHCHHH.

IIpakTyeckue 3aHATHA

No3 Pemenue 3agau no reme «HeMeramnby; pemieHue 3aaad no reme « Metamuibh»

Ne4 Pemenue 3aad (pacuérbl Macchl BEIECTBA UM 00bEMa ra30B M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce UM 00BEMY OTHOTO U3 YYACTBYIOIINX B PEAKIIUU BEIIECTB; PAaCYETHI MACCHI
(00BEMa, KOTMUeCTBa BEIECTBA) MPOTYKTOB PEAKIINH, €CIIH OJHO U3 BEUICCTB UMEET ITPUMECH)

CamocrosiTesqibHasi padoTa
[IpumeHeHne BaKHEHIINX HEMETAJIIOB M X COSAMHEHUH.

Tema 2.2.
MeTtaibl

Conep:xanue yueOHOro Mmarepuajia

Metannsi. [Tonoxenue meramios B [lepuoguueckoii cucreme XxumMuueckux asnemMenToB [ U
MenaeneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. O0mme
¢usnyeckue cporictBa MeTaioB. CIlaBbl METAIUIOB. DIEKTPO- XUMUYECKU I PsiJl HATIPSKCHHUH
METAaJIJIOB.
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CamocrosiTesbHas padoTa

XUMHUECKHE CBOMCTBA BaXXHEUITINX MeTasioB. O61re crnocoObl MoayyeHUsI METAJIJIOB. 2
Mertannyprus. [Ipumenenne MeTanioB B ObITY U TEXHUKE.
Pa3nen 3. TeopeTuuyeckue 0OCHOBBI OPraHMYeCKO XUMHHU 2/-12
Tema 3.1. Ilpeamer | Coaep:kanue yueOHOro Marepuasa
OpraHu4ecKo IIpenmer opraHn4ecKkoil XUMHUU: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B MOJYYEHHH HOBBIX
xumuu. Teopus BEIIECTB M MaTepuasnoB. Teopus cTpoeHus opraHudeckux coenuHeHud A M byrtieposa, eé 2
XHMHYeCKOro OCHOBHBIE NoJI0KeHUsl. [IpeacraBienue o knaccupukanuu opranndeckux semects. Homenknarypa
CTPOCHHUA OpPraHUYEeCKUX COEINHEHUM.
OPraHu4ecKuX CamocrosiTesibHast padoTa
coeIMHEeHHI CrpykTypHble (QopMyJibl OpraHM4eckux BeuiecTB. ['omosnorus, uzomepus. XumMuueckas CBS3b B 2
OpPraHUYEeCKUX COEIMHEHUSX.
Pa3znen 4. YriaeBogopoasl
Tema 4.1. Conep:kanue y4eOHOTo MaTepuasia
IIpeneabHbie AJIKaHBI: COCTaB U CTPOECHHUE, FTOMOJIOTHYECKUI psAll. MeTaH U 3TaH — NPOCTEHIINE TPEICTABUTENH 5
yIJIeBOOPOAbl — | QJIKAaHOB: (PU3NYECKHE U XUMHUUYECKUE CBOICTBA (pEaKLUU 3aMELEHNUs U TOPEHHs), HAXOXKIEHHE B
aJIKaHbI MIPUPOJE, MTOTYyUYEHUE U IPUMEHEHUE.
Tema 4.2. Conep:xanue yueOHOro Mmarepuajia
HenpenenbHble AJIKEeHBI, alKaJueHbl, aJKUHbI: (U3NUECKUE U XMMHUYECKHUE CBOICTBA, MOJyYeHHUE U IPUMEHEHUE. 2
YIIeBOMOPOAILE: CamocrosiTesbHas padora
ATICHBT, Peaknus nonmmepusanuu. [lonydeHne CHHTETUUECKOT O KayuyyKa U PEe3UHBI. 1
aJIKaJiueHBbl,
AJIKMHBI.
Tema 4.3. Coaep:xanue yueOHOro MaTepuajia
ApomaTnyeckue Apensl. beHszoun: cocTas, cTpoeHue, pU3nYecKkre 1 XMMHUUECKUEe CBOICTBA (peaKuuu 2
YIJ1€BOAOPOAbI raJlor€HUPOBaHUs U HUTPOBAHUS), IIOJyUE€HUE U IPUMEHEHHUE.
CamocrosiTesbHasi padoTa
TokcruuHOCTh apeHoB. ['eHeTHueckast CBsI3b YrieBOJOPO10B, IPUHAIIESKAIIMNX K PA3INIHBIM 1

KJj1accaM.
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Tema 4.4.
IIpuponnsie
HCTOYHUKHU
YIJ1€eBOAOPO/I0OB U
HX nepepadoTka

Copep:kanue y4e0HOT0 MaTepuasia

[IpuponHbie HCTOUYHUKHU YIiIeBO10poaoB. [IpuponHblii ra3 u nomnyTHble HeQTsHbIE ra3bl. HedTh u
e€ npoucxoxaenue. CriocoOsl nepepaboTku HeTU: IeperoHKa, KpEKUHT (TepMUYECKH,
KaTaJUTUYECKUI ), TUPOIIH3.

CamocrosiTesqibHasi padoTa
[IponykThl nepepaboTku HEDTH, UX TPUMEHEHHNE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosb
U TIPOJIYKTHI €ro mepepaboTKy.

Paznen 5. Kucaopoacoaepskaiue oprannyeckue coeJUHeHUs!

Tema 5.1.
Cnupthbl.

DeHoI.
AJbaeruanl.
KapO6onoBbie
KHCJIOTHI.
CaoxHble 3P UpBHI.

Copep:kanue y4eOHOIro MaTepuajia
®usnyeckue M XUMHUYECKHME CBOMCTBA CIHUPTOB. MHOroaroMHble COUPTHL.  DEHOJBI
ApomaTtnueckue cnuptbl. Knaccudukanus okcocoennnennii. HomeHnkiatypa u usoMmepus

[MpakTyeckune 3aHATHA
No5 CgoiicTBa pacTBOpa YKCYCHOM KUCIOTbI

CamocrosiTesbHasi padoTa
CrnoxHble 3¢upbl Kak IPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'maponau3 cioxHbIX 3¢upos. JKupsl.
I'mpposmns xupos. IIpumenenue xupoB. buosornueckas posb )KUPOB. .

Tema 5.2.
YriaeBoanl

Conep:xanue yueOHOro Mmarepuajia

VYrneBonbl: cocTas, Kiaccu GuKalus yriieBoioB. [ moko3a — mpocTel il MoHOCaXapu/:
0COOEHHOCTH CTPOCHHA MOJICKYIJIbI, (bHBI/I‘IGCKI/IC M XUMHWYECKHE CBOMCTBA. HaX0XICHUC B
npupoje, IpUMEHEeHHEe, OMOJI0TrHYecKast polb.

CamocrosiTesibHasi padoTa

dotocunTe3. DpyKTO3a KaK M30MEP IIIIOKO03bI. Kpaxmai u 1esroino3a Kak MpHUpOaHbIE TTOJTUMEDHI.
CtpoeHne Kpaxmayia U MeJUT0J103bl. DPU3NYecKne U XMMUUYECKHE CBOMCTBAa Kpaxmasa (THUApOIIH3,
KaueCTBEHHAsl PEaKIIMs C HOJIOM).

Pa3nen 6. A3oTcomepikainiue opraHm4ecKue coexnHeHUs!

Tema 6.1. AMMHMHBIL
AMHHOKHCJIOTHI.
Beakn

Copep:kanue y4eOHOI0o MaTepHuaJia

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHndeckue coequHenns. Gusndyeckne u XuMU4IecKue
CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIMIMHA). bronornyeckoe 3HaueHne aMUHOKUCIIOT.
Ilentune .
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CamocrosiTesbHas padoTa

benxn xak MNpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/I‘IHaﬂ, BTOpHUYHAA U TPCTUIHAA
CTpyKTypa 0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, ICHATYPALIHS, KAYECTBEHHBIE
peaxkuuu Ha OeJKu.

Pa3nen 7. . BbicokOMOJIeKY/IsIpPHbIE COeIMHEHUSI

Tema 7.1.
IlnacTMaccsl.
Kayuyku. Bosiokna

Copep:kanue y4e0OHOTro MaTepuajia
OCHOBHBIE ITOHSITHS XUMHUU BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁZ MOHOMCD, IOJIUMEDP, CTPYKTYPHOC
3BCHO, CTCIICHDb MMOJIMMECPHU3ALIUU, CPCAHAA MOJICKYJIApHAd MaccCa

CamocrosiTesqibHast padoTa
OcHOBHEBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/II\/'I — [noJumepuzanusa u
IIOJIMKOHACH CAall i

Paznea 8. Xumus u JKU3Hb

Tema 8.1.
XuMHA ¥ KU3Hb

Copep:kanue y4eO0HOT0 MaTepuasia
Pouib xumuu B obecriedeHnH 3K0JI0rHYeCKOM, SHEpPreTHUeCKoM U MUIEeBON 0€30MaCHOCTH, Pa3BUTHH
MeauuuHebl. [IoHATHE 0 HAyYHBIX METOAAX [TO3HAHUS BEILIECTB U XMMUYECKUX PEAKIUM.

CamocrosiTesqibHasi padoTa
HpeI[CTaBHeHI/IH 00 O6IHI/IX HAaYUYHBIX MPHHOWIIAX IIPOMBINIJICHHOI'O MOJYYCHUSA Ba)KHEHUIIUX
BCIICCTB.

JAuddepeHupoBaHHbIH 3a4eT

Bcero

72
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3. YCJIOBUS PEAJIUZAIU TPOTI'PAMMBI IUCHUTIJIMHBI
3.1TpeGoBaHusl K MATEPUAIBLHO-TEXHHUYECKOMY 00ecIieyeHUuIo

YyeOHast IUCIUTIIIMHA PEaTU3yeTcsl B KAOMHETe €CTECTBEHHOHAYYHBIX TUCIUTIINH.
O6opynoBanue kabMHETa €CTeCTBEHHOHAYUYHBIX JUCIUILINH:

Cron mpenogaBarens, CTyJl [pernojaBaTensi, JOCKa Yy4YEHUYecKas, KOMIUIEKT
CHEIUATU3UPOBAHHON yueOHOM MeOenu (y4EHHYECKHE CTOJbl U CTYJIbS), KOMIUIEKT
TEXHUYECKUX CPEACTB 00y4UeHUs (ITPOEKTOP, HOYTOYK C JOCTYIOM K HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHOUM cetu MHTepHeT), cTemiax oQUCHBINA sl Y4eOHO-METOINYECKUX
MaTepualoB, HAyYHOU U MOHOTpadUUEeCKON JTUTEepaTypbl, THPOPMAIIMOHHBIE CTEHIbI
Hcnonb3yemoe mporpaMmMHoOe 00eCrieueHHE:

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

Kaspersky Security Cloud — Free (cBoOOmHO pacmpocTpaHseMoe MPOrpaMMHOE
o0ecreyeHre OTeYECTBEHHOTO IIPOU3BO/ICTBA);

[Tonmucka Microsoft Visual, mognucka Visual Studio Dev Essentials, nentudukarop
noanucku: 1¢491104-9cd0-40d5-a5dc-83¢866b46337, cpok neicTBHUS: OeccpodHast

3.2hupopmannoHHoe obecneueHue 00yYeHust
Ilepedennb yueOHbIX U31aHuil, MHTEpHET-peCypCcoB, 10NMOJIHUTEIbHOII
JINTEPATYPhI:

OcHoBHasl iuTEpaTypa

1. Tabpuensn, O.C.. Xumus. 10 kmacc. ba3oBsiii ypoBeHb. DieKTpoHHas GhopMa
yueOHuka. : Yueonuk / O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnaakoB —
Mocksa : Ilpocemenue, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. —
URL: https://book.ru/book/951378

2. l'abpuensn, O.C.. Xumus. 11 knacc. ba3oBeiil ypoBeHb. DiekTpoHHas popma

yueOHuka. : Yueonuk / O.C. I'abpuensin, N.I'. Octpoymos, C.A. CnagkoB —
Mocksa : Ilpocemenne, 2023. — 128 c¢. — ISBN 978-5-09-103623-7. —
URL.: https://book.ru/book/951379

3. Kypun, A.A.. Xumus. 10-11 knaccel. ba3oBbiil ypoBeHb. DeKTpOHHAS (opma
yuebHuka. : Yuebnuk / A.A. XKypun — Mocksa : [Ipocsemenne, 2022. — 178
c. — ISBN 978-5-09-099535-1. — URL.: https://book.ru/book/951284

JlonoTHUTE/IbHAS JIUTEPATYypa
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1.  Xwumwmsa. 3agayHuk : ydeOHOE MocoOue s CpemHero mnpodeccHoHaIBLHOTO
oOpazoBanust / FO. A. JlebeneB [u ap.] ; mox oOmei pemakuuend I'. H. dageea. —
MockBa : WMzgarensctBo HOpaiit, 2023. — 236 c¢. — (IIpodeccrnonanpHoe
oopazoBanue). — ISBN 978-5-9916-77/86-8. — Tekctr : »dAeKTpOHHBIN //
Oo0pasoBatenbHas miatdopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513091
2. 3aiiues, O. C. Xumusi. JIabopaTopHbIil MpakTUKYM U COOPHUK 3ajay : yueOHOe
nocobue 111 cpeaHero npodeccuonanpHoro oopaszosanus / O. C. 3aiineB. — Mockaa :
Nznarenscto FOpaiit, 2023. — 202 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN
978-5-9916-8746-1. — TekcT : anexTpoHHbIl // OOpazoBarenbHas miatdopma FOpailt
[caiiT]. — URL.: https://urait.ru/bcode/513541

3. Cracp, H. ®. OG6mias u Heopranndeckast xumus. CipaBOYHHK : yaeOHOE TTocoOue
IS cpeqiHero npodeccuonanbHoro oopazopanus / H. @. Ctace. — 4-e uzn. — MockBa
: U3narenscTBo FOpaiit, 2023. — 92 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN
978-5-534-09179-3. — TexkcrT : anektpoHHbIi // Ob6pazoBaTenpHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513072

4, [llep6akoB, B. B. O6mias xumus. COOpHUK 3amad : ydeOHOe Mmocooue s
cpennero npodeccuonaaprHoro obpazoranus / B. B. Illep6akos, H. H. bap6oTuna, K.

K. Brmacenko. — 2-e u3zn., mepepad. u gon. — Mocksa : M3marensctBo IOpaiit, 2023.
— 139 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-10553-7. —

Texct : snextponnbli // OOpazoBarenvHas margopma FOpait [caiit]. — URL:
https://urait.ru/bcode/516795
5. Andunorenona, U. B. Xumus. ba3zossiii ypoBenb: 10—11 kimaccel : yaeOHHK J71s

cpennero oomiero oopazopanus / 1. B. Aadunorenora, A. B. badkos, B. A. Ilonkos.
— 2-e u3n., uctp. u non. — MockBa : UznarensctBo FOpaiit, 2023. — 290 ¢. —
(O6meobpazoBarenbHbIi UKI). — ISBN 978-5-534-16098-7. — TekcT : 2JIeKTpOHHBIN
// O6pazoBatenbHas miatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530422
6. Xwumwus : yueOHHMK 1Isi cpemHero mpodeccronampHOoro obpazomanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanosan ; mox o61ieit penakiueit I'. H.
daneeBa. — 2-¢ u3., epepad. u mon. — Mocksa : M3marensctBo FOpaiit, 2023. —
431 c. — (Ilpodeccnonanpuoe odbpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr :

anekTpoHHbI //  OOpasoBarenvHas 1iatrpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513073
7. Andunorenora, W. B. Xumus : y4yeOHUK U MPAKTUKYM JJIsI CPEIHErO

npodeccuonanpbHoro odbpaszoanusi / M. B. Audunorenora, A. B. babkos, B. A.

[TonkoB. — 2-¢ u3n., uctp. u gom. — Mocksa : U3gatensctBo FOpaiit, 2023. — 291 c.
— (IIpodeccuonansnoe obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcer :
anekTpoHHblt //  OOpazoBarenbHas mmiarpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513807
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8. MeTtonuueckre peKOMEHIAIMH 10 BBITIOJHEHUIO CaMOCTOSATEIHHON pabOThI TIO
TUCHMIUTMHE «XuMus» 1 cTyaeHToB creunanibHoctu 09.02.07 MudopmanrionHbie
CUCTEMBI U IporpaMmmupoBanue, 2023r.

HNuTtepHer — pecypcebl

1. Ounuknonenus “Kpyrocser”: xumus. Hayuno-nomynsipasie my0Jmkanuu
http://www.krugosvet.ru/cMenu/23_00.htm

2. [lonynsipHass OuOAMOTEKAa XUMHYECKUX JJIEMEHTOB VcTopusi OTKpBITHS,
¢dusndeckre cBOMCTBa deMenToB http://www.n-t.org/ri/ps

3. Hu nus 6e3 XuMuu: KaJleHAaph-CIIPABOUYHUK 10 XUMHUYECKON 0€30MacHOCTH

B crnpaBouHuke coOpaHbl KpaTKuWe CIPaBKU O COOBITHUSAX, CBSI3@HHBIX C XUMUYECKON
0€30IMaCHOCTBIO. CrnpaBku pacrpe/iesieHbI o JaTam.
http://www.seu.ru/cci/lib/books/calendar/

4.  A30yka BeO-moucka mns xumukoB. [lyreBoguTenb Mo MOMCKY XUMHUYECKON

nH(popMalMK B HHTEpHETE JJIs HaunHaromuXx. http://www.chemistry.bsu.by/abc/

5. OOyuaromias SHUUKJIONEAUS: XUMHUS. TeopeThuueckue OCHOBBI  OOIIEH,
HEOPraHMYECKOW M OPraHWIECKON XUMUH, TECTHI, CIIPABOYHBIC MAaTCPHAITHI.
http://www.informika.ru/text/database/chemy/START.html

6. becrinaTHblil Kypc XUMHH. DJIEKTPOHHBIN YIEOHUK IO 0011IeH U HEOPraHUYECKOn
XAMHUHU: TEOPETUYCCKHE OCHOBBI, OONBIIOE KOJIMYECTBO 3a/lad C PpPEIICHUSMH,
CIpaBOYHBIE MaTepuajbl, JIOMAIIHUE 3aJaHHs, PEKOMEHJIAlMM K DJK3aMeHaM.
http://www.anriintern.com/chemistry/intro.shtml

7. CripaBOYHHK 1O XUMHH JJIS IIKOJILBHUKOB U CTYyAeHTOB. [lone3Has uHbopMarms
10 XUMHH: YIeOHO-CIIPABOYHBIN MaTepHall, TOJIKOBBIN CJI0Baphb, pEIICHUE 3a/1a4, TECTHI,
MOBCETHEBHAS XUMWSI, aHUMAINH, XUMUYEeCKUue (POKYChI, aHEKIOTHl 1 MHOTO€ JPYToe.
http://www.schoolchemistry.by.ru/

8.  Amxumuk: cait mo xumuu. CalT, mobemuTenp KOHKypca 00pa3oBaTelIbHBIX
pecypcoB B Pynere, mpoBenennoro ®ongom Copoca: 0 XMMHYECKHX BEIIECTBAX M
SBIICHUSX WHTEPECHO, COACPKATEIbHO, IOCTYITHO, IMOJIE3HO IJIsi IIMPOKOTO Kpyra

yuTaTeNef,  OT  caMbIX  MaJeHbKMX  JO  CTYIEHTOB U  Y4YHTelNei.
http://alhimik.ru/index.htm
9. Opranunyeckas XUMHS: DJIEKTPOHHbIM Y4YeOHHK. YueOHOoe mocobue 1o

oprannueckoid xumuH. COACPKUT PHCYHKH, JIEMOHCTpAIMH, OOy4arollue WIPHI,
npuMepsbl pereHus 3aaad. hitp://www.chemistry.ssu.samara.ru/index.htmi

10. OrtkpeiTas xumus. YueOHoe mocoOue Mo XUMHH, coaepkaimiee Oa30BBIM H
JIOTIOJTHUTEIBHBIA MaTepuall, WITFOCTPAIMU, CIPABOYHBIC TAOJHUIIBI, Pa30op pelIeHu
TUTOBBIX 3ajad, 3a7aHus ISt CaMOCTOSITENTLHON padoTHI.

http://www.college.ru/chemistry/course/design/index.htm
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11. Xwumwnueckas Hayka u oOpa3zoBaHue B Poccun. Poccuiickue HayyHble U
oOpa3oBareibHble MYOJMUKAIMU. DJIEKTPOHHBbIE Katanoru Oubmmorek MI'Y, PAH,
['ocynapcTBeHHON MyOIMYHOM HAyYHO-TEXHHYECKOM OubmuoTekn. MysnabTUMenHa-
nyonuKaruy. MaTtepuaibl s mKoiabHUKOB. http://www.chem.msu.su/rus/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWSA JUCIIUIIJINHBI
COO 01.10 XUMUs

KOHTpOJ'IB H OINCHKa pPC3YyJIbTAaTOB
MMperoJaBarcjiicM B IIPOLCCCC NPOBCACHUA AYAUTOPHBIX H IMPAKTHYCCKHX 3aHHTHfI,

OCBOCHHA  AHMCIHHUIIIIMHBI

OCYIICCTBIIACTCA

TECCTUPOBAHMA, a4 TAKKC BBIITOJIHCHUSA O6yanOH_[I/IMI/IC$I WHIWBUAYAaJIbHBIX SaﬂaHHﬁ,

MIPOEKTOB, UCCIICTOBAHUN.

BOKHEUIIMX  BEHIECTB  (ITUIJIEH,
aneTuseH,  [JMLepuH,  (eHo,
(dbopmanberus, ykcycHas KUCIoTa,
TJULWH, YTapHBIA T'a3, YTIIEKUCIbIA
ra3, amMMHuaK, TralieHas W3BecCTb,
HeraileHas U3BeCTb, IUThEBAs COAA
U JIPYTHX), COCTaBJATH (HOPMYIIbI
HEOPraHWYECKUX M OpPraHUYECKHX
BEILIECTB, YPAaBHEHUSI XUMHUYECKHX
peaxkuuii, OOBICHATH HX CMBICI;
MOATBEPKAATh XapaKTepHbIE
XUMUYECKME CBOMCTBAa BEIIECTB
COOTBETCTBYIOIIMMU

SKCIIEPUMEHTAMU M 3alHCSAMHU
YPaBHEHMI XUMHUYECKHX PEAKIIUiI;

Pe3yabTarsl 00y4eHnust Koabi @®opMBbI M METOABI

(ocBOeHHBIE YMeHHsI, yCBOCHHbIE 3HAHUS) dopMupyembIX KOHTPOJIS M OLIEHKH

001ux pe3yJibTaTOB 00yueHust
KOMITEeTEeHIH i

[Ip6-1 | BeIsSIBIIATH XapakTepHble mpusHaku u | OK-01,02,04,07,09 TectoBbIE 3aJaHuA,
B3aMMOCBSI3b M3YYEHHBIX MMOHSITUH, (hpOHTaBHBII orpoc,
MIPUMEHS T COOTBETCTBYIOIINE WHIVBHyaIbHBIC 3aJlaHUs,
TIOHSITHS TP OMMCAHUU CTPOCHUS U muddepeHpoBaHHBIMN
CBOMCTB HEOPraHUYECKUX i 3a4er
OPraHMYEeCKUX BEIIECTB U  HUX
MPEeBpaICHHI; BBISIBIIATE
B3aHMMOCBSI3b XUMHYCCKUX 3HAHHH C
MOHATHUSMU ¥ TMPECTaBICHUSIMHU
TPYTHX €CTEeCTBEHHOHAYYHBIX
MPEIMETOB;

[Ip6-2 | uconp3oBaTh nanmenosanus | OK-01,02,04,07,09 TecToBEIC 3aJIaHud,
XUMHUYECKUX COEAMHEHUI (hpoHTaIBHBII ompoc,
MEXTYHApPOTHOTO cor03a WHIVBHUIyalIbHBIC 3aJlaHMUs,
TEOPETUYECKOH W  TNPHUKJIATHOU muddepeHITnpOBaHHBIN
XUMUU W TpPUBHUAJIbHBIC HA3BaHUS 3a4er
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[Ip6-3 | ycranaBmuBath  mpuHamiexHocTh | OK-01,02,04,07,09 TectoBBIE 3aaHuA,

U3YYCHHBIX HEOPraHWYECKUX | (hpOHTAILHBII oIpoc,
OpPraHUYECKUX BCIIICCTB K WHIWMBHUIyalIbHBIC 3aJIaHMUS,
OIPE/CIICHHBIM KJIaccaM M TpyIram muhdepeHIupOoBaHHBIH
COCIMHCHUM, XapaKTepu30BaTh HX 3a4er
COCTaB M Ba)KHEWIIIME CBOICTBA;
ONPEACNIATh BHJIBI  XUMHYECKHX
cBs3el  (KOBaJieHTHasl, MOHHAad,
MeTaJlTndecKas, BOJIOPOJIHAS ),
TUTIBI KPUCTANTHYECKUX PEIICTOK
BEILICCTB; KJIaCCU PUITUPOBATH
XUMHUYECKUE PEAKIUH;

[1p6-4 | npoBOAUTH pacdeTsl o | OK-01,02,04,07,09 TectoBbIE 3aJIaHusl,
XUMHUYECKUM dopmynam u (pOHTAJIBHBIN oIpoc,
ypaBHEHUSM XUMHUYECKHX peaKIui WHIVBUYAIbHBIC 3a/IaHus,
C HCHOJIb30BaHUEM (PU3UUYECKHUX I epeHInpOBaHHbIN
BEJINYUH, XapaKTepU3yIOIINX 3a4er
BellleCTBA C  KOJIMYECTBEHHOMU
CTOPOHBI: MAaccChl, o0bema
(HOpManbHBIE  YCJIOBHUSI)  Ta30B,

KOJIMYECTBA BEIIICCTBA;
HCII0JIb30BaTh CHUCTEMHbBIC
XUMHUYCCKUE 3HAHMS JUJIA TIPUHATHUS
penieHni B KOHKPETHBIX
JKU3HCHHBIX CHTYAIHUSX, CBSI3aHHBIX
C BEIICCTBAMH U X MPUMCHCHHEM;

[Ip6-5 | manupoBaTh u sBeimonaaTs | OK-01,02,04,07,09 TectoBbIE 3aJIaHusl,
XUMHYECKUHI JKCIIEPUMEHT (pOHTANBHBIH ompoc,
(mpeBpameHus OpPraHHYECKUX WHIUBUIYATbHBIC 3a/IaHus,
BCIIIECTB npu HarpeBaHUH, g epeHIInpOBaHHBIHI
MOJIyYeHHE ITUJICHA U U3yUECHHE €ro 3a4er

CBOMCTB, KAUECTBEHHBIE PEAKIIMH HA
IBAETHIBI, KpaxMmal, YKCYCHYIO
KHUCIIOTY; AeHATypalus OeNKOB Mpu
HarpeBaHWHW, [BETHBIE PEAKIHU
O€nKoB;  MPOBOIUTH  peaKUUu
UOHHOTO  OOMEHa,  ONpenessaTh
cpeny BOJIHBIX pacTBOpOB,
Ka4eCTBCHHBIC peakuuu Ha
cyibdar-, kapOOHAT- W XJIOPH]I-
AQHUOHBI, HAa KAaTUOH AaMMOHWUS;
pemarthb SKCIEPUMEHTAIHbHBIC
3ama4u Mo TemMaMm «Meramie»y u
«Hemetansl») B COOTBETCTBUHU C
MpaBUJIIAMU TEXHUKH OE30MacHOCTH
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npu oOpalieHHH C BEIIECTBAMU U
7a00paTOpHBIM  00OPY/IOBAHUEM;
IPEJCTaBIATD pe3ynbTaThl
XUMHUYECKOTO  JKCIIEpUMEHTa B
(dhopme 3amucu ypaBHEHUH
COOTBETCTBYIOLIMX  pEaKUud U
(hopMyITUpOBaTH BBIBOJBI HA OCHOBE
3THX PE3yJIbTATOB;

[Ip6-6 | AHamu3upoBaThH xummueckyto | OK-01,02,04,07,09 TecToBbIC 3a/laHusl,
UHOOPMALIMIO, TOIy4aeMylo U3 (bpoHTaTbHBIN orpoc,
pa3HbIX  HCTOYHUKOB  (CPEACTB WH/IMBHyalbHbBIE 3a/1aHU,
MaccoBo  MHPOpPMAIUH,  CETb muddepeHupoBaHHbIH
WnTepHer u npyrue); 3a4er

[Ip6-7 | cobmomare mpasuna 3xkonoruueckn | OK-01,02,04,07,09 TectoBbIE 3aJaHuA,
1enecoo0pa3sHoro  IOBEACHUS B (bpoHTaNbHBIN orpoc,
OBITY M TPYJOBOH JEATEIHHOCTH B WH/IMBHyalbHbBIC 3a/1aHU,
LeNnsaX COXPaHEHMS CBOETO Iu(epeHupOBaHHbIN
310pOBBSA u OKpYy>Karolen 3a4er

IPUPOAHOW  Cpelbl;  YYHUTHIBATH
ONACHOCTh BO3IEHCTBUS Ha >KUBBIE

OpraHu3Mbl OpEACICHHBIX
BCIIICCTB, IIOHUMasd CMBICJ
MOKa3aTens MpeaeabHOoN

HOHYCTHMOﬁ KOHIICHTpAalluH,
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