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ocHoBe DelepallbHOr0 rocyapcTBEHHOrO 00pa3oBaTebHOTO CTaHAAPTa CpelHero
obuiero 00pa3oBaHus, yTBepKAeHHOro IIpHukazom Muno6pHayku Poccun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekoMeHpauui 1o peann3alnyu CpeHEero
obiero obpasoBaHus B rpejenax 0CBOeHUs 06pa30BaATeNbHOM [pOrpamMMbl CpeaHero
npodeccroHansHoro obpasosanus oT 1 mapta 2023 r. Ne 05-592, [IPUMEpPHOH
IpOrpaMMbl, PEKOMEHNOBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM OOKETHBIM
00pa3oBaTeNbHBIM YUPEXKIAEHHEM  JOTOIHHUTEILHOIO Ipo(eCcCHOHANTBHOTO
obpasoBanus «MHCTUTYT pasBUTHS MpPOQECCHOHANBHOTO obpazoBanusy (OI'BOY
ANO «MPIIO) nns peanusalun OCHOBHOH NpodecCHOHATBHOM 00pa3oBaTeNbHO
nporpammbl CTIO Ha Gase ocHOBHOrO 061ero 06pa3oBaHus ¢ MOTyYeHHEM CpeaHero
obrero obpasoBanus 1o crenuanbHocTH 39.02.01 «ConuanpHas pabortay.

Pabowas nporpamma paspaGoTaHa B COOTBETCTBHH C Da3bACHEHHSMH TIO
(DOPMHUPOBAHUIO MPHUMEPHBIX 06PA30BATENBHBIX NporpaMM y4eOHBIX TUCIUIUIMH
HAa4aJIbHOrO MPO(ECCHOHAEHOIO U CPENHEro NpodecCHOHAIBHOrO o0pa3oBaHus Ha
ocHOBe DezepanbHBIX OCYIapCTBEHHEIX 00Pa30BaTENBHBIX CTAHAAPTOB HAYAIBLHOTO
po¢heCcCHOHAILHOIO 5 CpeIHero po(heCcCUOHATLHOTO o0Opa3oBaHus,
yTBep)KAeHHBIMU M.M.Pemopenko, aupexropom J[lenapTamMeHTa rocyaapCTBEHHOMN
[TOJMTUKK W HOPMATHBHO-NPAaBOBOTO DPETyNUpPOBaHHA B cdepe 0oOpa3oBaHUs
Munncrepersa o6paszoBanus 1 Hayku Poccuiickoii ®eneparmu ot 27 asrycra 2009r.
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1. IACIIOPT IPUMEPHOM MPOT'PAMMBbI YUEBHOM JUCHUIIIMHBI

1.1. Ob6saacTh NpUMeHeHHsI TPOTPAMMBbI

OOmeoOpa3oBarenbHast TUCIHUILTHHA «XUMHS» SBISICTCS YaCThIO MPEIMETHOW O0JIACTH
«OO0IIeCTBeHHBIE HAayKH», U3ydaeTcs B 00meoOpazoBaTeabHOM IuKiIe yueOHoro miaHa OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peaM3yIonx 00pa3oBaTeIbHYI0 MPOTPaMMy CpPEIHEro OO0IIero oOpa3oBaHHsS B Mpelenax
OCBOCHHUSI OCHOBHOH mpodeccuoHaIbHON oOpa3zoBarenpHON mporpammbel CIIO Ha 0Oasze
OCHOBHOTO 00mIero oOpa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
cnermansaoctu 39.02.01 Coyuanvuas paboma.

1.2. Mecro UCHUIUVIMHBI B CTPYKTYpe OCHOBHOW  mpodeccnoHAIbLHOMI
00pa3oBaTeJbHOI NPOrPAMMBI:
JlucuumniuHa BXOAUT B 00111e00pa30BaTeNbHbIN LUK

1.3. Heab 1 niiaHupyeMblie pe3yJibTaThl 0CBOCHHS 1M CHMIIJIMHBI

1.3.1. Ilean 00meodpazoBaTeJIbHOM THCITUTITHHBI

@®opMHUpOBaHME Yy CTYAEHTOB TMPEACTABIECHUS O XHUMHUYECKOM COCTaBISOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI TMPUHSATHS PEUICHUN B J>KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO MMOBEJICHHS B IIPUPOTHON Cpee.

1.3.2 Henu um 3aaa4u JAUCHUILUIMHBI — TpPe0OOBaHHMA K Ppe3yJbTaTaM OCBOCHUS
AUCHHUIJIMHBI:

3ajaun JUCHUIIIIUHBIL:

1) chpopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW Hay4HOW KapTHHBI MHUpa, B3aWMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbl HEOPraHMUECKHX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakKlHid, OOBSCHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUH C COOJIOZICHHEM TMpaBWJl 0€30macHOro oOpallleHus C BellecTBaMH U
1a00paTOPHBIM 000PYIOBaHHEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh HHPOPMAIIMIO XUMUUYECKOTO XapaKTepa U3 Pa3IMyHbIX
HNCTOYHHKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH IOCIEJICTBUS CBOEU JAESITEIBHOCTH U
XUMHUYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MIPOIIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTIDKCHHH XHMHUYECKOW HayKu WU
TEXHOJIOTUH [T Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECIeurnBaeT TOCTHKEHUE
CTYAEHTaMH CIIEIYIONINX Pe3yJabTATOB:

- JIUYHOCHIHbBIX:

JI1. B yacTu TPy10BOI0 BOCIIUTAHUS

— TOTOBHOCTH K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00uE;

- TOTOBHOCTh K AaKTUBHOW JEATEIIBHOCTH TEXHOJOTMYECKOM M COLHUAIBHOU
HANPaBIEHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITETHHO BBITIONHSTH
TaKylo J1eITeIbHOCTb;

- UHTEpEC K Pa3InIHbIM chepaM npodecCnoHaIbHOM 1eATeIbHOCTH.



JI2. OBJajieHne YHUBEPCAJIbHBIMU Y4€0OHBIMH MO3HABATEIbHBIMH 1€iiCTBUSIMHU:

a) 0a30BbIC JIOTMYECKHE JICHCTBHUS:

- CaMOCTOSITENbHO (POPMYIHPOBATh U aKTyalIH3UPOBATh MPoOIEMy, paccCMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBIIMBAaTh CYUIECTBEHHBIM TMPU3HAK WM OCHOBAHMS JUIsl CpaBHEHWS,
Kiaccuukanuu u 0600IICHHS;

— ONpeNeNsaTh UEeNH JeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHUKECHHUS;

— BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSIX;

- BHOCHTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE DPE3YyJbTAaTOB
L[EJISIM, OLICHUBATh PUCKHU MOCJIE/ICTBUM 1€ITEIbHOCTH;

— pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX POOIIEM.

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

— BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEIOBATENbCKOW M MPOEKTHOW NeATeIbHOCTH,
HABBIKAMU pa3pelieHus mpoosiem;

- BBISIBJIATh ~ MPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJIM3WpoOBaTh  3ajauvy,
BBIIBUTATh THIIOTE3y €€ pEIICHUs, HaXOOUThb AapryMEHThl [UIsl JIOKa3aTelbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

- aHAJIM3UPOBATH TOJIYUCHHBIC B XOJIE€ PEUICHUS 3aJa4d Pe3yibTaThl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- yMETh TIEPEHOCHTHh 3HAHUA B TO3HABATEIbHYIO W MPAKTUYECKYIO 00yacTu
KU3HEACSITEIBHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

— BBIIBUTATh HOBBIE HJIEH, MpeJIaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

- CIIOCOOHOCTh MX MCIOJIB30BAaHUS B TIO3HABATEIBLHON U COLIMATILHON MTPAKTHKE.

JI3. B 00J1acTH IEHHOCTH HAYYHOT'0 TO3HAHMS:

- c(hOpMUPOBAHHOCTh ~ MHUPOBO33PEHUSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHOW NPAaKTHUKHU, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

— COBEPIIICHCTBOBAaHUE S3BIKOBOM M YHUTATEIbCKOM KYJIBTYphl Kak CpeJCTBa
B3aMMOJICHCTBHS MKy JTFOABMH H ITO3HAHUS MHUPA;

- OCO3HAaHWE IIEHHOCTH HAYYHOW JEeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M MCCIIEIOBATEILCKYIO JIEATEIbHOCTh WHIUBUIYAIbHO U B TPYIIIIC.

JI4. OBaaeHne yHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU A€HCTBUAMM:

B) paboTa ¢ nuHpopmaIuei:

— BJIQJICTh HABBIKAMH TIOJNy4eHHUS HWH(DOpPMAIMA W3 HWCTOYHWKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWCK, AaHAIW3, CHUCTEMATH3AIMI0 W HHTEPIPETAIHIO
HHGOPMAIIUN PA3JINIHBIX BHJIOB U OPM TPEIACTABICHUS;

- C03/71aBaTh TEKCTHI B PA3IMYHBIX (DopMaTax ¢ y4eToM HazHauyeHUs MHGOPMAINHU U
1IEJICBOM ayTUTOPUH, BRIOMPAsi ONTUMAIIbHYIO (DOPMY MpEeICTaBICHUS U BU3yIU3AIUH;

— OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpPMAIIMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

— UCIIOJIb30BATh CPEICTBA WH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOIIOJACHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



- BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI WH(GOpMAaIUU, WH)OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH;

- TOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEACIICHUIO;

- OBJIaJICHUE HaBbIKAaMH Y4€OHO-HCCIIEOBATEIbCKOM, IMPOEKTHON M COLMAIBHOU
JIEATEIIbHOCTH.

JIS. OBaajieHne yHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1eHCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

- MOHUMATh M KCIOJB30BaTh IPEUMYIIECTBA KOMAHIHONW W HWHIWBHIYyaJIbHOU
paboThI;

- NpUHUMATh  [EJIM  COBMECTHOM  JICATEIbHOCTH,  OpPraHU30BBIBATH U
KOOPAMHUPOBATH JEHUCTBHUS IO €€ JOCTHXKECHHUIO: COCTAaBIATH IUIAH JEHCTBUM, PaCIpEEIsATh
POJIH C YIETOM MHEHHI Y9aCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJMHHUPOBATh U BBIMOIHITH padOTy B YCIOBUSIX PEATbHOI0, BUPTYAIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBIISATh O3UTUBHOE CTPATEIMUECKOE NTOBEACHUE B PA3IMYHbBIX CUTYALMSIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUITUATHBHBIM.

JI6.OBJ1a1eHNe YHUBEPCATbHBIMH PeryJasiTUBHBIMM J1€iiCTBUSIMH:

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- MPUHUMATh MOTHUBBI M apryMEHThl APYIMX JIOACH IpU aHalu3e pPe3yJIbTaTOB
JIeATEeIIbHOCTH;

- MpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOJEH HA OIINOKY;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKA.

JI7. B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMS

- c(hOopMUPOBAHHOCTH IKOJIOTHIECKOMN KYIbTYpbI, MOHUMAHUE BIMSIHUS COIMATIBHO-
SKOHOMHMYECKHX IMPOILECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBLHOM CpEIbl, OCO3HAHUE
100aIBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIIeM;

- IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE
3HAHUA LEeJIeN YCTOMYMBOIO Pa3BUTHS YEJI0BEUECTBA;

- AKTHUBHOE HEMPUSITHE IEUCTBUM, MPUHOCAIINX BPEl OKPYKAIOIIEH CpeIE;

- YMEHHE TPOTHO3UPOBATH HEOJAroNpHUSATHBIE HKOJIOTMYECKHUE TMOCIEACTBUS
NpeANPUHUMAEMbIX ACHCTBUMN, TPe10TBpallaTh UX;

- paclIMpPEHHE OMbITA IEATEIbHOCTH AKOJOTHYECKON HAMPABIEHHOCTH;

— OBJIQJICHHE HABBIKAMH Y4e€OHO-HCCIIEIOBATEILCKOM, TPOSKTHOW M COITHATIHHOU
JIEATEeIIbHOCTH;

—  MemanpeomMemHuix:

MI1. BnageTh CUCTEMONl XMMUYECKUX 3HAHMI, KOTOpAasl BKIIOYAET: OCHOBOIOJATrarolIne
MOHATHS (XMMHUYECKHI DJIEMEHT, aToOM, 3JCKTPOHHAs 000J0YKa aTtoma, s-, p-, 0-3JeKTpOHHBIE
opOWTamM aToMOB, WOH, MOJIEKyJa, BAJICHTHOCTb, JJICKTPOOTPHUIATEIHPHOCTh, CTEIMEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOTHBIN CKEIET,
GbyHKIIMOHATBHAS TPYMIMa, pajguKan, H30MepHus, W30MEepbl, TOMOJOTHYECKUH pPsi, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHHUS, OMOJIOTMUECKU aKTHBHBIE BEIIECTBA
(YyrmeBompl, KUpPBI, OETKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIICKYISIPHBIC
COCTMHCHMS, KPHUCTAIUIMYECKAash peIIeTKa, THIBI XUMHUYCCKUX peaknuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUYECKHE, PEAKIIMd HMOHHOTO oOMeHa), pacTBop,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JMccoLuanus, OKHCIIUTEb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKOW PEaKINK, XUMUYECKOE PABHOBECHUE), TCOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOeHUsi opraHuueckux BemectB A.M. byrtnepoBa, Teopus



SJIEKTPOJUTUYECKON  auccoluanuu, nepuoandeckuit 3akon .M. MengeneeBa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHN SI3BIK XUMHUH, (PaKTOIOTUUCCKUE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJy4YeHUU W OE30MaCHOM WCIOIB30BAaHUHM BAKHEHIINX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYCCKON JEATEILHOCTH YEIIOBEKA;

M?2. ymeTh BBISBIATH XapaKTEpHbIC MPU3HAKA M B3aUMOCBS3b W3YYEHHBIX MOHSITHM,
MPUMEHATHh COOTBETCTBYIOIIME MOHATUSA IPU OMUCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALICHUN; BBISBIATH B3aUMOCBS3b XMMHUYECKMX 3HAHHUM C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

M3. ymeTh HCNOIB30BATH HAUMEHOBAHUS XMMHYECKUX COCAMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKOW M NPHUKIAJHOW XMMHUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIMX BEIIECTB
(9THIIEH, aleTHIIeH, TIHLEpUH, GeHon, (GopMalbIerua, YKCyCHas KHCIOTa, TIMIWH, YrapHBIH
ras, yrjIeKUCIIbIi ra3, aMMHaK, TallleHas U3BECTh, HETAIlIEHas! U3BECTh, MMTHEBAs CO/A U IPYTHUX),
COCTaBIATh (DOPMYJIBI HEOPraHUYECKMX M OPraHMYECKUX BEIICCTB, YPAaBHEHUS XHUMHYCCKHX
peakiuii, 0ObACHATHh UX CMBICH; MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBAa BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCAIMU YPABHEHUN XUMUYECKUX PEaKIU;

M4. yMerp yCTaHaBIMBATh MPUHAUIEKHOCTh HU3YYEHHBIX HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB K OINPEACIICHHBIM KJjlaccaM M IpyIIlaM COEIWHEHMH, XapaKTepH30BaTh
WX COCTaB M BAXKHEWIIIME CBOWCTBA; OMNPEACNATh BHJBI XUMHUYECKHMX CBSI3eM (KOBaJE€HTHAas,
WOHHAs, MeTaJuIMuecKasi, BOJOPOJHAs), THIIBI KPUCTAUIMUYECKUX PEHIETOK  BEIIECTB;
KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIINH;

MS. chopmMupoBaTh MIPECTABIICHUS: 0 XUMHYECKON COCTaBJISIIOLLIECH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XHMHM B TIO3HAHUU SBICHMN NpPUPOABI, B
GbOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €€ (YHKIHMOHAIBLHOM TI'pPaMOTHOCTH,
HEOOXOIUMOM AJI pelIeHHs MPaAKTUYECKUX 3a7a4 M SKOJIOTHUYeCKH 000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM CpELE;

M6. yMeTh POBOJUTH PacUeThl MO0 XUMUYECKUM (OpMYJIaM B ypaBHEHUSM XUMHYECKHX
peakuil C HUCMOJIb30BaHUEM (DU3WYECKUX BETUYHH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIE YCIOBHS) Ta30B, KOJWYECTBA
BEIIIECTBA; HCIIOJIb30BATh CHUCTEMHBIC XHUMHUYECKHE 3HAHUS [UJIl TPUHITHS pEIIeHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

M7. yMmeTh NNaHUPOBATh M BBIMOIHATE XHUMHYECKUH HKCHEPUMEHT (TpeBpalieHus
OpraHMYECKUX BEIIECTB IPU HArpeBaHUU, IOIYYEHUE OSTUJIEHA U HM3YYEHHE €ro CBOICTB,
KaueCTBEHHBIE PEAKI[UU Ha aJIbJIETH/IbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; AeHaTypamusi O€IKOB MpH
HArpEeBaHUU, [IBETHHIE pPEaKIUU OENKOB; MPOBOIWTHh PEAKIMU HOHHOTO OOMEHa, OINpEAeNsiTh
cpeny BOJHBIX PacCTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cyib(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH AaMMOHHA, pellaTh JKCIEPUMEHTAIbHbIE 3aJauud 1o TeMaMm 'Metamisl" u
"HemeTannbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKH O€30MaCHOCTH MpU OOpalIeHUH C
BEIIECTBAMH U J1A0OPATOPHBIM OOOpPYAOBaHUEM; TMPEJACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIHid U (HopMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTp aHanM3UPOBAaTh XWMUYECKYI0 HWH(MOpPMALNIO, TOTYy4aeMyl U3 Pas3HbBIX
HCTOYHUKOB (CPEACTB MaccoBO nH(MOpMaInuu, cetb IHTEpHET U APYyTHUE);

MS9. BnageTh OCHOBHBIMM METOJAMHU HAYYHOTO ITO3HAHMSI BELIECTB M XUMHYECKUX
SIBJICHHH (HaOJII0/IeHNe, M3MEepEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

M10. chopMupoBaTh MIPEICTABJICHUS: 0 XUMHUYECKOU COCTaBJISIIOILICH
€CTECTBEHHOHAY4YHOW KapTHHBl MHpA, pPOJIM XHMHM B TO3HAHWU SBICHWM NpPUPOABI, B
(GOpMUPOBAHUM MBINUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOM TpPaMOTHOCTH,



HEOOXOIUMOMN JJIs pelIeHHs MPAKTUYECKUX 3a7]ad M SKOJIOTHYeCKU 00OCHOBAHHOT'O OTHOILIECHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CPEJIE;

MI11. ymerh cobmoaaTh MpaBuiia SKOJIOTHYECKH IIeIECO00PA3HOTO MOBEJACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOWUIEH MPUPOIHON
Cpelpl; YYUTBIBATH OMACHOCTh BO3JICMCTBHSI HA YKMBBIE OPraHU3MBbI OIPEJCICHHBIX BELIECTB,
MIOHUMAsl CMBICII IT0KA3aTeNs IPeIeIbHON JOIMYCTUMON KOHUEHTpaIuU

- NnpeAMeTHbIX:

I11.  chopmMupoBaHHOCTH  TPEACTABICHHM: O  XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XHMHM B IO3HAHWU SBJICHHN NpPUPOABI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JUYHOCTH, €€ (DYHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOUMOM JJIsI PEHICHUS MPAKTUICCKUX 337a9 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CPEJIE;

[12. Brajgenne cUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
HNOHATHS (XMMHYECKHI 3JICMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JeKTpOHHBIE
opOUTaIM aToOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKast CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
GbyHKIIMOHATbHAS TPYMMa, paguKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOI- M a30TCOICPKAIINE COSTUHEHHU s, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrieBoJibl, XKHUpBI, OEIKH), MOHOMEpP, MOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIE
COCIMHECHUS, KPUCTAJIMYECKAs pEeIIeTKa, THIBl XUMHUYECKUX peakuuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC, HK30- W JHAOTEPMUYECKHUE, PEAKIMH HOHHOrO0 OOMEHa), pacTBOp,
AIEKTPOIIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U cCoIanus, OKHUCIIUTEND,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOW PEaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHmueckux BemecTB A.M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHUH, (PaKTOIOTUYECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUU H OE€30MaCHOM HCIOJIb30BAHUN BAXKHEHIIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa;

I13. chopMHpOBaHHOCT, YMEHHUH BBISBISATH XapakTEpPHBIC MPU3HAKA W B3aUMOCBSI3H
W3YYEHHBIX TOHATHN, MPUMEHATh COOTBETCTBYIOIIHUE TIOHATHUS TPU OMUCAHUU CTPOCHHUS U
CBOMCTB HEOPTAHMYECKUX U OPTAaHMYECKHUX BEIIECTB M X NMPEBPAICHUN; BBISBISATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TMOHATUAMM M TPEACTaBICHUSMU JPYIMX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

[14. cdopMupoBaHHOCTHP yMEHUW  HCIONH30BATh HAMMEHOBAHUS  XUMHUYECKUX
COEIMHEHUN MEXKIYHApOJAHOTO COK3a TEOPETHYECKOW M MPHUKIAJIHOW XMUMHUU U TPUBUAIIbHBIC
Ha3BaHWs BAXHEHIMX BEMIECTB (ITWJICH, AaleTWICeH, TiauIepuH, ¢GeHosl, QopMaabIeTu,
YKCyCHasi KHUCJOTa, TJIMIMH, YTrapHbId Tra3, YIJIEKUCIbIM Ta3, aMMHaK, raiieHas H3BECTb,
HeralieHas: W3BeCTh, MUTHEBAs COJa W JAPYTHX), COCTABIATH (OPMYJIBI HEOPTaHUYECKHX U
OPTaHMYECKHUX BEIIECTB, YPAaBHEHUS XHUMUYECKUX PEAKIHH, OOBICHATH WX CMBICT;
MOATBEPKIATh  XAPAKTEPHBIE  XMMHUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

I15. chopMHpPOBAaHHOCTb YMEHUN yCTaHABIUBATh IMPUHAJICHKHOCTh HM3YYEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BELIECTB K ONPEJECICHHBIM KJIaCCaM U IPYIIaM COCAUHEHUH,
XapaKkTepU30BaTh MX COCTaB M BAKHEWIINE CBOMCTBA; ONPENENSATh BUJbl XUMHYECKUX CBS3EH
(koBaJleHTHasi, HMOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX PEIIETOK
BEIIECTB; KJIacCu(PUIMPOBATh XUMUUECKHE PEaKIIUU;

[16. BmameHHe OCHOBHBIMM METOJAMH HAyYHOI'O IO3HAHUS BEIIECTB U XMUMHUYECKUX
SBIICHUH (HaOIIOICHNEe, U3MEPEHHE, YIKCTIEPUMEHT, MOJICIIUPOBAHHE);



I17. chopMupOBaHHOCT, YMEHUW TMPOBOJUTH PACUYETHI MO XUMHUYECKUM (PopMynam M
YPaBHEHHSIM  XMMHUYECKMX  pEakIuid C  HCHOJb30BAaHHMEM  (PU3MUECKUX  BEJIUYHH,
XapaKTEpU3YIOIIMX BEIECTBA C KOJMWYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; HMCIOIb30BaTh CUCTEMHBbIE XMMHMUYECKHUE 3HAHUS IS
IPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHUEM;

I18. cpopMHUpOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIOJIHATh XUMUYECKUNA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IIPU HAarpeBaHMH, MOJYYEHHUE ITHICHA U U3Y4YEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKLUU HA aJbACTUABI, KPaxMaJl, YKCYCHYI0 KHUCJIOTY; JEHaTypalus
OENKOB IpU HarpeBaHUM, L[BETHBIE PEAaKLMM OEJIKOB; MPOBOJAUTH PEAKLUHU HOHHOTO OOMEHa,
OTIpeNeNATh Cpeay BOAHBIX PACTBOPOB, KAaUeCTBEHHBIE PEAaKLUMU Ha Cyinbdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, HAa KaTHOH AaMMOHHS; pellaTh 3KCIEPUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
«Metambl» u «Hemeramnasl») B COOTBETCTBHHM C TpaBHJIAMH TEXHUKH O€30MACHOCTH TpHU
oOpalleHuH ¢ BeLeCTBAMU U JIaOOpaTOPHBIM O00OpYIOBAHUEM; MPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO 3KCIEepUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB;

I19. cdopMuUpOBaHHOCTH YMEHHS aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMALHIO,
MOJy4aeMyl0 W3 Ppa3HBIX HCTOYHHUKOB (CpeACTB MaccoBOil mHGpopmamnmu, cetb VHTEepHET H
Apyrue);

I110. chopMupOBaHHOCTH YMEHHI COOIIOAATH MPaBHIIA SKOJIOTUYECKHU IIETIECO00Pa3HOTO
NOBE/IEHNUA B OBITY M TPYHOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOAHON CpEelbl; YUYUTHIBaTh ONACHOCTH BO3JECHCTBHS HA YKUBBIE OPTaHU3MBbI
OIPEEIIEHHBIX BEIIECTB, TOHUMAsl CMBICII IOKAa3aTels IPEAEIbHON JOIMYCTUMON KOHIICHTPALUY;

IT11. jgnma  oOyyarommuxcst €  OrpPaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAaHUS
BELIECTB U XMMHUYECKUX SIBJICHUI;

I112. nns cnenblx M ClHa0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
HCIIOJIB30BaTh pelibepHO ToueuHyro cuctemMy obo3Hauenuit JI. bpaiins g 3anucu XuMUYECKUX

dbopmy.

Oco0oe 3Ha4eHNE TMCOMIIMHA HMeeT npu ¢gopmupoBannu u passutun OK:

OK 01. Bsibupath crnocoObl pemeHHs 3aaad Npo(ecCHOHAIBHOM JesSTeTbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IIOHUCKA, aHAIW3a W HMHTEPIpPETALUU
uH(popMaluu, 1 UH(OOPMALIMOHHBIE TEXHOJOTUU JUIS BBIMOJIHEHUS 3a7ad NMPoQeccCHOHAIbHON
JeSITEIIbBHOCTH

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcyniecTBiasTe yCTHYIO M NMHCBMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®epeparuu ¢ y4eToM OCOOEHHOCTEW COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPY)KAIOLIEH Cpeabl, pecypcocOepexeHulo,
OPUMEHATh 3HAHUS OO0 M3MEHEHUWH KIMMaTa, HOPUHIUIBI OepeXIMBOTO IPOU3BOJICTBA,
3¢ (peKTUBHO AeICTBOBATH B YPE3BBIYAMHBIX CUTYALIMSIX

JInyHOCTHBIE Pe3yabTAThl PeaJiM3alui NPOrpaMMbl BOCIIMTAHHUS .

JIP 09. Co3Haromuii IEHHOCTh >KH3HHU, 370pOBbs M Oe3ornacHocTd. CoOmogaromuii 1
MIPOIAaraHuPYOIMHUA 3I0POBBI 00pa3 XKU3HHM (30pOBOE THUTAaHHUE, COONIOJCHUE TUTHCHBI,
PeXKUM 3aHATHUH W OTHAbIXa, (pU3MYecKkas aKTUBHOCTb), JEMOHCTPHUPYIOIIMHM CTpeMJIEHHE K
¢u3nUecKoMy COBEpIIEHCTBOBAaHUIO. [IposBIIsIONINi cO3HATENbHOE U 00OCHOBAHHOE HEIIPUSITHE



BPE/IHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynoTpediieHue ajlKorossi, HApKOTHUKOB,
IICUXOAKTUBHBIX BEUIECTB, Aa3apTHBIX WIp, JIOOBIX (GOpPM 3aBUCHMOCTEH), JECTPYKTHBHOTO
NOBEJICHHS B OOIIECTBE, B TOM YHCIIe B U(PPOBOIA cpefie

JIP10. bepexMBO OTHOCSIIMICS K MPUPOJHOMY HACIHEAUIO CTpaHbl M MHPA,
HPOSBIAIONUN cHOPMUPOBAHHOCTH IKOJIOTUYECKOH KYIbTYPbl HA OCHOBE IMOHMMAHUS BIMSHUS
COLIMATIbHBIX, DJKOHOMHYECKUX U Mpo¢deCcCHOHATbHO-TIPOU3BOJICTBEHHBIX IMPOIECCOB Ha
OKpYXarollylo cpeay. Beipaxarouuii aestenpbHOe HENPUSTHE ACUCTBUN, MPUHOCALINX Bpe.
IpUPOJIe, PACHO3HAIONIMI OMACHOCTH Cpelbl OOWUTaHUs, MNPEAYNpPEkKTAOIINNA PUCKOBAHHOE
MOBEJICHNE JPYTUX IPaxaaH, MOMYISAPU3HUPYIONIHKA CIOCOObI COXpaHEHUs MaMSTHUKOB MPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IIOCENECHHs, BKIIOUCHHBI B OOIIECCTBEHHBbIC WHUIIMATUBEI,
HarpaBJIeHHbIC Ha 3200Ty O HUX

1.4. PekomeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHE NPOIrPaMMbl JHCHUIIIUHBI:
00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromerocs — 70 4acos,
CaMOCTOSITENILHOM paboThl 0Oy4aroIerocs — 2 yaca.



2 CTpyKTypa u IpMMepHoe cofepKaHue Y4eOHO0# JMCIUIIIHHbI

2.1. O6beM TUCHUILUINHBI U BUIbI Y4eOHO# paGoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM M CIHHUIIJIHHbI 70
OcHOBHoOe co/Jiep:kaHue, B TOM YucJie:

J1a00paTOPHO-TIPAKTUYECKHUE 3aHATHS 38
IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE COIEP:KAHME, B TOM YHCJIE: 28
J1a00paTOPHO-TIPAKTUYECKUE 3aHATHSA (M3 HUX B (hOPME MPAKTHICCKOM 18
[10/ITOTOBKH)

CamocrosiTesbHas padoTa (npu Haruyuu) 2

IIpomexyTounasi arrectanusi B Gopme Jugpdepenuuposannozo 3auema







2.2. TemaTH4eCcKUH MIaH

H COACPKAHUEC THUCHUIIJIUHDBI

HaumenoBanue pasgenos| Conep:kanue yueOHOro Marepuaja (0CHOBHOe M IPogecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem YpoBenn
U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJIMYHH) 4yacos OCBOCHMS
1 2 3 4
Paznea 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1 Conep:kaHue y4eOHOIr0o MaTepHuaJa: 4
Ctpoenne aToMOB 1 (CoBpemennass mozenb cTpoeHHs aroma. CHUMBOJMYECKUH SI3bIK XUMHUU. XHMHUYECKUN 2 1
XUMUYCCKHX DJIEMCHTOB 1 hIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanns XuMHYeCKAX 3JIEMEHTOB (S-,
NPUPO/Ia XUMUYCCKOH p-, d-amemenThl). BaneHTHbIE 3J€KTPOHBI. BajleHTHOCTh. DIIEKTPOHHAS MPHUPOAA
CBS31 XUMHYECKON CBSI3U. DJIEKTPOOTPUIATENLHOCTh. BUIBI XMMHUYECKOM CBsI3U (KOBaJIeHTHas,
MOHHAsI, METAJITHYECKasi, BOJOPO/IHAS) U CIIOCOOBI ee 00pa30BaHUS
IIpakTuyeckoe 3ansitue Ne 1: Pemienue 3a1anuii Ha UCIOJIb30BAaHUE XMMHUECKONH CUMBOJIMKH U 2 2
Ha3BaHWUN COEIMHEHUH 110 HOMEHKIJIAType MEXIYHApOAHOIO CO03a TEOPETUUECKON U MPUKIIATHON
XUMHA W TPHUBHAIBHBIX HA3BaHWUU MJIi COCTABJICHUS XHUMHYECKHX (HOPMYT JBYXaTOMHBIX
coeMHEHUI (OKCHUIOB, CyJIb(UIOB, TUAPUIOB U T.II.) U APYTUX HEOPraHUYECKUX COEAMHEHUN
OTJIEIbHBIX KJIACCOB.
[TpakTHyeckue 3alaHKMs HAa YCTAHOBIEHHE CBS3M MEXKIY CTPOEHHEM aTOMOB XUMHYECKHX
DIIEMEHTOB U NEPUOJINYECKMM N3MEHEHHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COECAMHEHUN B
COOTBETCTBUHU C NosIokKeHHeM [leproagudeckoil CUCTEMBI.
Tema 1.2 Copeprxanue y4eOHOIro MaTepuaJa: 2
[Tepuoanueckuii 3aKOH U
Ilpogeccuonanvno opuenmuposannoe cooepircanue 2 2

tabnuna J[.1. Menneneena

IIpakTnyeckoe 3amsaTtue Ne 2: Ilepumonmueckas cucremMa XUMUYEeCKUX dieMeHToB JI.U.
MenneneeBa. ®usnyeckuii cmpicn [lepuoanueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B

COOTBETCTBHH C IIOJOXKCHHUEM XHUMHYCCKOI'O DJJIEMCHTa B HepHOJIH‘IeCKOfI CHCTEME.

MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepumonmueckoro 3akona [I.MI. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemeHne  NpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM HA  XapaKTEPHU3ALUIO

XUMHUYCCKHUX 9JICMCHTOB «MeTamnnuecKkre/HeMeTalINYeCKHE CBOIZCTBE[,




DIIEKTPOOTPULIATENIBHOCTh XMMHMUYECKUX DJIEMEHTOB B COOTBETCTBUHM C MX DJIEKTPOHHBIM|
CTPOCHMEM U IIOJIO)KCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.H.

MeHneneeBa»
Pa3nen 2. XuMuyeckue peakuuu 10
Tema 2.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 4
Tunbel xumupueckux 2 Knaccudukanuus U TUNBI XUMHUYECKHUX pEAKIHMHA C y4acTHEM HEOPraHHMYeCKHUX BEIIEeCTB. 2
peaxnuin CocTaBiieHHe ypaBHEHUI peakluil COeAMHEHUS, Pa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.U.
peakLMii TOpEeHHs], OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUs] ~ OKUCJIEHUS-BOCCTaHOBieHMS. (CreneHb  okuciaeHus.  OKUCIUTENb U
BoccTaHOBUTEIh. (COCTaBjIeHHE U  YpaBHUBAaHUE OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
[peaKInii METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
MPUPO/IE, MPOU3BOJICTBEHHBIX MTPOLIECCAX U )KU3HEIACATEILHOCTH OPTaHU3MOB
IIpakTuyeckoe 3anstme Ne 3: KosMuecTBeHHbIE OTHOUIEHUMS B XUMHUHU. (OCHOBHBIE 2
KOJIMYECTBEHHBIE 3aKOHbI B XUMHH U PAcyeThl 10 YPaBHEHUSAM XMMUUYECKHX peakuuid. Mosb Kak
€IMHUIA KOJIMYECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPAHEHHSI MAaCChl M SHEPTUU. 3aKOH
ABorazipo. MouspHslii 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCTh ra30B. PacyeTsl no ypaBHEHUSIM
XUMHYECKHX PEaKIUi C WUCHOIb30BaHMEM MAacchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B,
KOJTMYECTBA BEIIECTBA
Tema 2.2 Conep:xxanue yueOHOIro MaTepuaJia: 6
OJieKTponuTHYecKas 3 Teopust DJIEKTPOIUTHYECKON aucconuanuu. WoHBL. DIEKTPOJUTHI, HEIIEKTPOIUTHI. 2
JMCCOLUAIINS ¥ HOHHBIH Peaxiiuu nonnoro ooMena. CocTtaBieHHE peakinii HOHHOTO 0OMEHa yTeM COCTAaBJICHHS UX
obmeH MOJIHBIX U COKPAUIEHHBIX MOHHBIX yYpaBHEHUU. KHCIOTHO-OCHOBHBIE peakuuu. 3agaHusl Ha
COCTaBJICHME NOHHBIX pPEaKIU
IIpakTnyeckoe 3ansaTue Ne 4: JlaboparopHast paboTa “THITbI XUMHUUYECKUX pPEeaKLuii”. 2
HccnenoBanue TUIOB (TI0 COCTABY M KOJTMYECTBY MCXOJHBIX U 00Pa3yIOIINXCS BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE Cpeibl
BOJIHBIX PACTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIUN
IpakTuueckoe 3ansaTue Ne S: KonrponpHas padota mo teme CTpoeHHE BEIIECTBA U XUMUYECKHE
peakuuu 2
Pa3nes 3. CTpoeHue H CBOCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1 Conep:xanue yueOHOIro MaTepuasa: 4




Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHE
HEOPTaHMYECKUX BEIICCTB

[Ipenmer Heopranuueckoir xumuu. Knaccuukanus Heopranndeckux BeuiecTs. [IpocTeie u
CIIOXHbIE BemiecTBa. (OCHOBHBIE KJIACChl CJIOXKHBIX BEHIECTB (OKCUABI, THIPOKCH]IBI,
KHCIIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKMX BEIIECTB. ArperaTHble COCTOSHUS
BemiecTBa. Kpucrammueckue U amMopgHbIe BelecTBa. THIBI KPUCTAIMUECKUX PEIICTOK|
(aToMHasi, MOJIEKYJIApHAsi, MOHHAs, METaJJIMYecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMICTB
BELICCTBA OT THUIA KPUCTAUIMYECKOM PEIIETKU. 3aBUCUMOCTb XUMHUYECKOW AKTUBHOCTU
BEUICCTB OT BHMJAa XUMHUYECKOW CBSI3M M THINA KPUCTAJUIMYECKOM pemeTku. [Ipuumnel

MHOFOO6pa3I/I${ BE€IICCTB

IIpakTuyeckoe 3ansitue Ne 6: HomeHknaTypa HeOpraHMYeCKHUX BEILLECTB: Ha3BaHUE BEILECTBA
MCXONI M3 MX XUMHYECKOW (OPMYIBI WIM COCTABICHHE XWMHUYECKOW (OPMYNBI MCXOAS M3
Ha3BaHUs BemlecTsa 1o MexayHapoanon (MKOITAK) nnu TpuBuanbHOM HOMEHKIIATYPE.

PerieHue mpakTUYECKUX 3a/laHUi M0 Kiaccu(UKaui, HOMEHKIAType U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (YrapHbIM Ia3, yIrJIeKHCIbli Ia3, aMMHUaK, ramieHas
M3BECTh, HEralleHas H3BECTb, MHUThEBAs COJAa M JPYTUX): Ha3blBaTb U COCTaBIATH (HOPMYJIbI
XMMHUYECKHX BEIECTB, ONPEAEIATh NPUHAIIEKHOCTD K KJIaccy.

licTouHMKM XHMMHUYECKOM HH(popmauuu (cpeAcTB MaccoBod HMHpopMmainuu, cetb MHTepHeT u
npyrue). [louck nadopmannu no Ha3BaHUAM, HIEHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMysaM

Tema 3.2
Du3HKO-XNMHYECKIE
CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB

Conep:xaHue y4eOHOro MaTepuaJia:

S

Ipogheccuonanvno opuenmuposannoe cooeprcanue

Mertamnel. O0mmue pu3nYeckue U XUMHUECKUE CBOWCTBA MeTaioB. CHOCOOBI MOTyUeHHUS.
3HaYCHWE METAJUIOB W HEMETAJUIOB B MPHUPOJEC U JKU3HEACATEIBHOCTH UYEIIOBEKa WU
opranu3MoB. Koppo3usi MeTaluioB: BUABI KOPPO3WH, CIOCOOBI 3allUThl METaNIOB OT|
KOPPO3UH

IIpogheccuonanvno opuenmuposannoe cooepricanue

Hemeramnel. OOmme Quisnueckue W XUMHUYECKHE CBOMCTBA HEMETALIOB. THMUYHBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccuduxanuss 1 HOMEHKiIaTypa COEIUMHEHHH
HeMeTalIoB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE

Ipogpeccuonanvho opuenmupogannoe cooepicanue
XUMHUECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUMX BeUIeCTB (OKCHJOB,
TUAPOKCUAOB, KUCJIOT, COJed MU 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHMU CBOMICTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX CoeHHHeHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB




IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IIpakTnyeckoe 3ansaTue Ne 7: CocTaBieHHME ypaBHEHMHM XMMHUYECKHMX pPEaKLHMM C ydacTuem
[IPOCTBIX M CJIOKHBIX HEOPraHWYECKUX BEIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METaJUIOB,
HEMETAJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUH W aM(pOTEPHBIX
TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PenieHye NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUi HA CBOMCTBA, COCTAB, ITOJIyYCHUE
1 0€30MacHOE MCIIOJIb30BaHUE BA)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOH
NESATEIIBHOCTH YEJIOBEKA

Tema 3.3 Conep:xanue yueOHOTro MaTepHaJia: 4
Unentuduxanmst Ipogeccuonanvno opuenmuposannoe cooeprcanue 2
HCOPTraHMYCCKUX BEHICCTB [[pakTuueckoe 3aHaTHe Ne 8: JlaGoparopnasi pabora «MaeHTuUKAMs HEOPraHMYECKUX
BElIeCTBY. PelleHne HKCINEepUMEHTaJbHBIX 33Jad MO0 XHUMHUYECKUM CBONCTBAM METaUIOB U
HEMETAIJIOB, MO0 PACMO3HABAHUIO U MOJTYYCHUIO COSAMHEHUN METAIIJIOB U HEMETAIIJIOB.
W nentudukanus HEOPraHMYECKUX BEIIECTB C UCIIOJIb30BaHUEM UX (PU3UKO-XMMHUYECKHUX CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHble peakuuu Ha cynbdaT-, KapOoHAT- H
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHMUS
IIpakTuyeckoe 3ansaTue Ne 9: KonrtponbHas paGora mo teme CBoHCTBA HEOPraHMYECKHX 2
BEIIECTB
Pa3nes 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BEIECTB 24
Tema 4.1 Copeprxanue y4eOHOIro MaTepuaJa: 4
Knaccuduxanus, cTpoeHueg [losiBlIEHME U pa3BUTHE OPraHUYECKOM XMMHM KakK Hayku. [Ipeamer opraHMdyeckor XUMUH. 2

1 HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

MecTo 1 3HaueHHE OpPraHMYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HayK.

XHMMHYECKOE CTPOCHHME KaK IOPSJOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
BAJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUH XHUMHUYECKOTO CTPOEHHS OPraHWYECKHX
coequuennit A.M. bytinepoBa. YriaepoaHblil CKeJIEeT OPraHUuYeCKOM MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUs MOJEKyI. M30MepHst 1 n30MeEpBI.

[TonsTue o pyHkunoHanbHOM rpynmne. Panukan. [puHuune! knaccupukanuy opraHu4ecKux
coeIuHEHU. MexXayHapoHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKIIATYpbl OpTaHUYECKUX
coequHenuil. IlonsTHEe 00 a30TCOAEPKAIIMX COEJUHEHUSAX, OMOJOTHYECKH aKTHUBHBIX|
BellecTBax (yrieBojax, Xupax, OeiIkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|

(MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO)




IIpakTnyeckoe 3ansitue Ne 10: HomeHknatypa opraHn4ecKkux COEIUHEHUN OTJENbHBIX KIacCOB
(HachILICHHBIC, HEHACHIIIEHHBIE U apOMATHYECKUE YIIEBOAOPOAbI, CIUPTHI, (DEHOIIBI, albIETUIH,
KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHHE IOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(dopMynT OpraHMYECKMX BEIIECTB OTIENbHBIX KJIACCOB, WCHONB3ysd WX Ha3BaHUSA IO
CHUCTEMaTHYeCKOW M TPHUBHAJIBHOM HOMEHKJIAType (3TWJEH, aleTWIeH, INIMLUEpUH, (eHol,
(dopmanbaeru, ykCycHas KUCIOTa, IUIMH). Pacdersl mpocteimeil (GopMyibsl OpraHu4ecKoil
MOJIEKYJIbl, UCXO/IS1 U3 3JIEMEHTHOI'0 cOCcTaBa (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COCIMHEHU I

Conep:xanue yueOHOTro MaTepuaJia:

12

9  |Qusuxo-xumuueckue — C60UCMBA  OP2AHUYECKUX  COEOUHEHUl  OMOENbHbIX  KIACCO8
(ocobennocmu Knaccuurayuu u HOMEHKIAmMypbl 6HYMpU KIACCd;, 20MON02UYeCKUll pso U
obwas gopmyna; uzomepus; @uauyeckue CEOUCMEA; XUMUUECKUe CE0UCm8Ed; CHnocobdvl
nonyuenus):

— TIpeneNbHBIC YIIeBOAOPOIbl (aIKaHbl M LUKJIOATKaHbl). ['opeHHe MeTaHa Kak OAHMH W3
OCHOBHBIX HMCTOYHUKOB TeEIJla B TMPOMBIIUIEHHOCTH U ObiTy. CBOMCTBa NPHPOJHBIX|
YTJIEBOJIOPOIOB, HAXOK/IEHHE B IIPUPO/IC U IPUMEHEHHUE aJIKAHOB;

— HempeAenbHbIC (AJKEHBI, AJKUHBl W aJKAJAWEHBI) U apOMATHYECKHE YTIIEBOJIOPO/IBL.
["opeHue aneTmiieHa KaKk UCTOYHUK BBICOKOTEMIIEPATypHOTO TUTAMEHH ISl CBAPKU U PE3KH
METaJIIIOB

10 |Pusuko-xumuyeckue  ceolicmea  OpeAHUYECKUX  COEOUHEHUNl  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccugurayuy U HOMEHKIAMYpbl HYMPU KIACCA, 20MON0SUYECKUl PO U
obwas ¢opmyna; uszomepus; Qusuyeckue ceoucmea; Xumuieckue CeouUcmed; cnocoovl
nonyuenus):

— KUCJIOPOJCOJEp KAIINE COETUHEHUS (CIUPTHI U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3QUPHI,
QIbJIETUIbl U KETOHBI, XHUpbI, yriaeBonbl). IIpakThueckoe NpUMEHEHHE ATHIJICHTIIMKOIS,
riunepuHa, ¢eHona. Ilpumenenue Qopmanbiaernia, aneranbIernia, YKCYCHOM KHCIOTBI.
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOWCTBA Mbljia

11 | Qusuko-xumuueckue ceolicmeéa  OpeAHUYECKUX  COEOUHEHUU  OMOENbHbIX  KIACCO§
(ocobennocmu Kaaccugurayuu u HOMEHKIAMYPbl 6HYMPU KIACca, 20MON02UYECKUll psio U
obwas ¢opmyna; uszomepus; Qusuyeckue ceoucmea; Xumudeckue CeouUcmed; Cnocoodvl
noyueHus):

— a30TCO/IepKAIUE COeIMHEHUsI (AaMUHBI U aMUHOKHUCIIOTHI, OeKu). BeicOKOMoIeKyIsipHbIe




coequHEHUs (CHHTETHYEeCKHMEe ¥  OWOJIOTMYECKU-aKTUBHBIE). MoHOMEp, MoIuMep,
CTpYKTypHOE 3BeHO. [lonuMmepusanust H3TWieHAa KAaK OCHOBHOE HAalpaBJICHHUE €r0
HCIIOJIb30BaHUS.

['eHeTHUeCcKas CBSA3b MEXKY KJIACCAMU OPTaHUYECKUX COEIUHEHUIN

IIpakTnueckoe 3anstue Ne 11: CBoiicTBa OpraHUYECKHMX COCIAMHEHUNM OTACIBHBIX KJIACCOB
(TpuBHAJIBHAS W MEXIyHapOHas HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CITOCOOBI MOTYYCHU):
npeaeibHble (IKaHbl W IMKJIOAJTKAHBI), HENpeneabHbIC (QJIKCHBI, AJIKWHBI W AIKaIUCHBI) U
ApPOMAaTUYECKHUE YTIIEBOIOPO/IbI, CIIUPTH M (HEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbIACTH/Ib]
M KETOHbI, aMHUHBI WU AaMHHOKHCIJIOTHI, BBICOKOMOJICKYJIIPHBIE COCIUHECHMS. 3aJaHus Ha
COCTABJICHME YpaBHEHUN XUMHUYECKMX pEaKIUH C y4acTMeM OpPraHWYECKUX BEIIECTB Ha
OCHOBaHHUU UX COCTaBa U CTPOCHHUS

IMpakTuyeckoe 3ansaTue Ne 12: CocraBieHre cxeM peakiuil (B TOM YHCIE M0 MPEII0KEHHBIM
[[ENIOYKaM MPEBpaIlleHUH ), XapaKTEPU3YIOIUX XUMUUYECKHUE CBOMCTBA OPraHMYECKUX COeIMHEHUN
OTJICbHBIX KIJIACCOB, CIOCOOBI WX IMOJYYEHHsS M Ha3BaHHE OPraHUYECKUX COEIUHEHUH 10
TPUBUAIBHOMN WM MEXIyHAPOIHOM CHCTEeMaTHYeCKOW HOMEHKIIATYpE.

PemieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUil Ha CBOMCTBA OPTraHMYECKHUX
COCTMHEHU I OTJEIBHBIX KJIACCOB

IIpogpeccuonanvno opuenmuposannoe cooeprcanue

IpakTnyeckoe 3ansitue Ne 13: JlaGoparopHas pabota “IIpeBpalieHusi OpraHMuECKUX BEIIECTB
npu HarpeBaHuu". IlosydeHne 3TUiIEHAa M M3YYEHHE €r0 CBOWCTB. MoJennpoBaHHE MOJIEKYN U
XUMHUYECKHX IIPEBPAICHUN HA IPUMEpPE dTaHa, STUIICHA, alleTUIIEHa U JIp.

Tema 4.3
Wnentuduxanus
OpraHUYECKUX BEIIECTB,
WX 3HAYCHUE U
MpUMEHEHNE B OBITOBOU U
MIPOU3BOJCTBEHHOMN
NEeSATEIbHOCTH YeIOBEKa

Conep:xaHue yueOHOT0 MaTepuasa:

12 |buoopranudveckwe coeauHeHHs. [IpuMeHeHWe W OHOJOTHYecKas pOJib  YIJIEBOJOB.
OKHCJ’IGHI/I@ er'ICBOI[OB — HUCTOYHHUK 3H€pFI/II/I KHNUBBIX OpFaHI/I3MOB. O6J'[aCTI/I HpI/IMeHeHI/Iﬂ
aMUHOKHUCIIOT. [IpeBpaimienuss OenkoB mNHIIM B opraHuzMe. buonoruueckue QyHKIHNH
OenkoB. bronorndeckue GyHKIHMH KUPOB. Ponb opraHrueckoil XUMHUH B PELICHUH TIPoOieM
[HUIIEBOM 0€30IMacCHOCTH

13 |[Ponp oOpraHMYecKko XMMHMHM B pEUICHHH NpoOJIeM HHEPreTHUecKoi Oe30MmacHOCTH, B
pa3sBUTUM MEIULMHBI, CO3/JaHUM HOBBIX MAaTEpUAlOB, HOBBIX HCTOYHUKOB DJHEPIUY]
(anmpTEepHATUBHBIE MCTOYHUKU 3HEpruu). OMacHOCTb BO3JEHCTBUS HA >KMBBIE OPTraHU3MBbI
OpraHMYECKHUX BELIECTB OTHENbHBIX KJIAccoB (YIJ€BOJOPOABI, CHUPTHI, (EHOJIBI,




XJIOPOPTAaHUYCCKUC TMPOU3BOAHBIC, AJIBACTHABLI U I[p.), CMBICJI TOKa3aTejiss MNPCACIIbHO|

JTOITyCTUMOM KOHLIEHTpaluu

Ilpogheccuonanvro opuenmuposannoe cooeprycanue
IlpakTuyeckoe 3ansitue Ne 14: JlaGoparopHas pabora: «VneHTudukanus OpraHMYECKUX
COCTMHEHUIN OTHENbHBIX KiaccoB». MaeHTuukanus OpraHM4eCKHX COECTUHEHUH OTAENbHBIX
KJIacCOB (Ha TMpUMepe albJerujioB, Kpaxmala, YKCYCHOW KHCIOThI, OCJIKOB U T.I.) ¢
MCIIOJIb30BaHUEM HX (PU3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KAaueCTBEHHBIX PEaKIIMM.
Jlenarypanuss Oenka mpu HarpeBanud. [[BeTHhle peaknuu OenkoB. BO3HUKHOBEHUHE
QHATTUTUYECKOTO CHUTHAJIa C TOYKM 3PEHUS XHUMHUUYECKHX IMPOIECCOB TMPU MPOTEKAHUU
KAYeCTBCHHOW PEaKIUH, IO3BOJISIONICH HICHTU(PUIIUPOBATh MPEIJIOKCHHBIE OPraHUYECKUE
BEIECTBA

IIpakTuyeckoe 3ansaTue Ne 15: Konrtponpnas pabora mo teme CTpyKTypa M CBOKHCTBA
OpraHMYECKUX BEIIECTB

Pa3zgen 5. Kunernueckue

¥ TEPMOJMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XHMHYECKUX PeaKIuii

Tema 5.1
CKOpOCTh XUMHUYECKUX
peaKkuuid.
XUMHUYECKOE pABHOBECHE

Conep:xaHue y4eOHOro MaTepuaJa:

SN

14  |CKOpOCTh pEakluu, €€ 3aBUCUMOCTh OT PA3IUYHBIX (DAaKTOPOB: MPHUPOIBI PEarHpPYIOIIUX
BEILIECTB, KOHIEHTPALIMN PEarupyrolInX BEIIECTB, TEMIIEPATYPhI U IUIOIIAIA PEAKIMOHHON
NoBepXHOCTH. TeruoBble 3()(EKTbl XUMHUECKHX peakUui. DK30- U 3HIOTEPMUYECKHUE,
peaxKuu.

OOpatuMocTh peakuuid. XHMMHUYECKOe paBHOBECHE M €ro CMELIeHHE 0] JACHCTBUEM
pa3n4HbIX (HAaKTOPOB (KOHIIEHTpPALUMS pPEareéHTOB WM HPOAYKTOB pPEAKIMH, JaBJIECHHUE,
TeMIeparypa) A CO3JaHMs ONTUMANbHBIX YCIOBUN MPOTEKAHHUS XUMHYECKHUX IPOLECCOB.
[ Ipunnun Jle HlaTense

IIpogpeccuonanvno opuenmuposannoe cooepricanue

IIpakTuyeckoe 3anaTue Ne 16: PemreHne npakTUKO-OPHEHTHPOBAHHBIX 33JaHUM Ha aHAIU3
(akTOpOB, BIUAIOMIMX HAa HM3MEHEHHWE CKOPOCTH XHUMHYECKOM peakuuu, B T.4. C MO3UIUH
PKOJIOTHYECKU 11eN1eCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOILEH IIPUPOJIHON CPEIBI.

PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXJ/ICHUs HAIpPaBJICHUs CMEUICHHUS PAaBHOBECHS XUMHUYECKOW peakluuu W aHanu3 (akTopoB,
BIIMSIOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECUS




Pa3nen 6. PacTBopsl 4
Tema 6.1 Conep:kaHue y4eOHOT0 MaTepuaJia: 2
Hortirite 0 pacTsopax 15 |[lIpogheccuonanvrno opuenmuposanmnoe cooepricanue 2
PacTBopenue kak (usuko-xumuueckuii mpormecc. PactBopbl. CrnocoObl HpUTOTOBIECHUS
pacTBOpoB. PacTBOpuMOCTs. MaccoBast 10751 pacTBOPEHHOTO BeniecTBa. CMBICT MOKa3aTess
[peACIbHO JIOMYCTUMOM KOHILIEHTPAllMM M €ro MCIOJIb30BAaHUE B OIEHKE HKOJOTHYECKON
0€30M1aCHOCTH.
[TpaBuiia SKOJIOTUYECKH IIEJIECO00PA3HOrO MOBEACHUS B OBITY U TPYAOBOH JESATEILHOCTU B
[[EJIIX COXPAHEHHSI CBOETO 370pPOBbS W OKPYXKAIOIIEH MPUPOIHON CpeIbl; OMaCHOCTh
BO3/ICUCTBUS Ha )KMBbIE OPTaHU3MbI ONPECIICHHBIX BELIECTB.
PeleHre NpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPBHI, UCIIOIb3YEMBIE B
OBITOBOI U IPOU3BOJICTBEHHOM JEATEILHOCTH YETIOBEKA
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia: 2
Hccnenosanue cBOUCTB Ilpogheccuonanvrno opuenmuposannoe cooeprcanue 2
pacTBOpOB IlpakTuyeckoe 3ansaTue Ne 17: JlaGoparopHas pabotra «IIpUroToBI€HHE PACTBOPOBY.
[IpuroToBneHne pacTBOPOB 3aJaHHON (MaccoBoOi, %) KOHIEHTpaluu (C MPAKTHKO-
OpPUEHTHUPOBAHHBIMU BOIIPOCAMH) U OMpPECIICHUE Cpebl BOJHBIX PacTBOPOB. Perienue 3amay Ha|
MPUTOTOBJICHUE PAaCTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM eSITeJIbHOCTH YeJI0BeKa 6
Conep:xanue yueOHOTro MaTepHaJia: 6
16 IIpogheccuonanvno opuenmuposannoe cooeprcanue 2
Hogeimme TOCTHKEHUS XUMHUYECKOW HAyKM M XMMHYECKOM TEXHOJIOrMu. Posib Xxumuu B
00€CTIeUeHUH HKOJOTUYECKOM, DHEPreTHYECKONM M THUIIEBON O€30MacHOCTH, Pa3BUTHUHU
MeauIMHbL. [IpaBuia Toucka M aHamu3a XUMUYECKOW WH(OpMANMu U3 Pa3IudHBIX
MCTOYHUKOB (HaydHas M y4uyeOHO-Hay4yHas JIMTepaTypa, CpecTBa MaccoBON HHQOpMaIuH,
ceTh VIHTEpHET)
Ipogeccuonanvno opuenmuposannoe cooeprcanue 2

HpaKaneCKoe 3anaTue Ne 18: [louck 1 aHammu3 KeicoB 0O MNPUMCHCHUN XUMUYCCKUX BCIICCTB U
TEXHOJIOTHH C y4€TOM 6y/:[ymel71 HpO(I)eCCI/IOHaJIBHOI\/'I JEATEIbHOCTH II0 TeMaM: BaKHEMIIINE

CTPOUTCJIBHBIC MAaTCpHajibl, KOHCTPYKIMOHHBLIC MaTCpHajibl, KpAaCKH, CTCKJIO, KEpaMHKa,




MaTCpHAJIbl OJId 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, TCKCTUJIbHLBIC BOJIOKHA, MCTOYHUKHU OSHCPIUMH,
OpTaHU4YC€CKUC U MUHCPAJIbHLBIC YI[O6peHI/I$I, JICKApCTBCHHBIC BCIICCTRBA, OBITOBAST XUMHUSL.

Ipogeccuonanvno opuenmuposannoe cooepircanue 2
IpakTudeckoe 3anaTue Ne 19: 3amura: [IpencraBnenne pe3ynbTaToB pelieHUs KEHMCoB B hopme
MUHU-I0KJIa/1a C Ipe3eHTalnen
HuddepennrpoBanHbIi 2
3aueT
Bcero 72




3 YCJIOBUSI PEAJTU3ALIMY TPUMEPHOI IPOrPAMMBI
YYEBHOM JUCLUAILIUHBI

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevyeHn 0

OcBoeHne mporpaMMmbl  00IIEOOPa30BATENHLHON Y4EOHOW JUCHUIUIMHBL  «XHUMUS
IpeJrnoiaraeT Hajauuue B MpodeccHoHanbHOM 00pa3oBaTebHON OpraHHU3aliK, pean3youieit
o0pa3oBaTelbHYI0 IIpOrpaMMy cpefHero obmiero odpazoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOIO 00IIero 00pa3oBaHMSs, CIEIUATU3UPOBAHHOIO YYeOHOr0 KaOuHeTa, B
KOTOPOM HUMEETCSI BO3MOXXHOCTh 00ecreyuTh CBOOOAHBIA nocTyn B HWHTepHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHOJ] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIIXCA.

Jlnist peanu3aniuyl MPOrpaMMbl TUCIMITIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHelMalbHbIe TOMEMICHUS: Y4YeOHBIH KaOWMHET XWMHUU W/HIH Yy4eOHOM XMMHUYECKOH
nabopaTopuu.

OO6opynoBanne yueOHOro KabuHeTa (HarJIsIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIiell MOJIEKYJ, MOJENU KPUCTAIIMYECKUX PEHIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMH IOJHMMEPOB; KOJJIEKIMS TOPHBIX TMOPOJ U MHUHEpajoB, Tabiuua
MenneneeBa, yueOHbie GuibMbl, HUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuyeckue cpeacrpa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAaMHU BOCIPOU3BEIEHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

O6opynoBanue J1adoparopum U padoyux MecT JadOpaToOpuM: MEH3YPKH, MMHUIETKH-
KaIleJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYMbl, IPEIMETHbIE U MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUISL KamnelbHBIX peakiuii, (umbTpoBanbHas Oymara, MPOMBIBAJIKU, CTEKJISIHHBbIE MPOOHPKH,
pEe3UHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTUBOB, CTEKJISHHBIC MaJOYKH, MITATUBBI IS
IpoOUPOK; MEPHBIE IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEIUTENbHbIC IMINHAPUIECKHE
(50-100 mu1), cTynKM ¢ mecTHKOM, (apopoBbIie YalIKH, MHHIETHI, (GUIBTPHI OyMaKHbIe, BaTa,
MapJiisi, 4acoBbl€ CTEKJIA, 3JEKTPOIUIUTKH, JIaOpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ui MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), AepKaTenn
JUTSE TPOOUPOK, CKIISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmaTenan; NUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mm) u Mepble konOwr (25, 50, 100 u 200 mm), BoasHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIE MAJIOYKM; KOHUYECKHe KonObl ans TtutpoBanus (50 m 100 mo);
UH/IMKATOpHBIE TOJOCKUM [uid onpeneneHuss pH u  cTaHgapTHas HMHIUKATOpHAs IIKala;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUISl TATPOBAHUSA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKHE
Bechl, pH-MeTpsI, cymibHbIN mKad, 1 1p. 1adopaTopHOe 000pyI0BAHNE.

3.2. UndopmannoHHoe obecrniedeHHe peajqn3alui NPorpaMmMbl

OcCHOBHbBIE HCTOYHUKH:

1.T'a6puensn, O. C. Xumus. 11 xmacc (6a30Bblii ypoBeHs): yuebnuk / O. C. I'abpuensH,
. T. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: [IpocBemnienune, 2023. — 127, [1]
c. wmr — ISBN 978-5-09-103623-7. —  Tekct: osnekrponHsi. —  URL:
https://znanium.com/catalog/product/2089904
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2.T'abpuensia, O. C. Xwumus: 10-ii kimacc (6a30BbIii ypoBeHb): yueOHuk / O. C.
I"abpuensH, U. I'. Octpoymos, C. A. Cnaaxos. — 5-e u3n., crep. — Mocksa: IIpocsemenue, 2023.
— 128 c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902

3.Pymsuruc, I'. E. Xumus. 10 knace. bazoBsiit ypoenb: yuebnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. — 9-e uzn. — Mocksa: M3natenscTBo «IIpocBenienuey, 2022. — 224 c. — ISBN 978-5-
09-099536-8. — Tekcr: anexkrponnsiii. — URL: https://znanium.com/catalog/product/2090093

4.Pymsutuc, I'. E. Xumus. 11 knacc. bazossiii ypoBens: yaeonuk / I'. E. Pynsutuc, @. I'.
®enpaman. — 9-¢ uzn. — Mocksa: M3natensctBo «IIpocBemienuey, 2022. — 224 ¢. — ISBN 978-5-
09-099537-5. — Tekcr: anexkrponnsiii. — URL: https://znanium.com/catalog/product/2090096

5. benses K.JI. buomormsa. 10 kmacc (0a30BBIi  ypOBEHbB): YUEOHHMK  JUIs
obmieoOpazoparensubix opranu3amuii / JI. K. benses, O. B. Cabmuna, I'. M. J{pmvmm, JI. H.

Kysnenos; nonx pex. /1. K. bensesa, I'. M. Jlpimmmma. - 6-e u3a. - Mocksa: [Ipocsenienne, 2022.
- 223 c¢. - ISBN 978-5-09-101668-0. - Tekct: osaekrtponnsii. -  URL:
https://znanium.com/catalog/product/2090568

6. benses K. JI. buomorms. 11 kmacc (0a30Bblii ypoBeHB): y4eOHUK AN
obmeooOpazoBatenbHbix opranm3anuii / 1. K. benses, O. B. Cabnuna, I'. M. J{pmmmmmn, JI. H.

Kysnenosa; mox pen. . K. bensea, I'. M. [IpiMvmmmna. - 9-e uza. - Mocksa: [Ipocsemenue,
2022. - 223 c¢. - ISBN 978-5-09-101669-7. - Tekcr: omektponnsii. - URL:
https://znanium.com/catalog/product/2090574

JlomoJiHuTeIbHbIEe HCTOYHUKH:

1. Baiitaep, B. B. Xumus: yue6Hoe nocobue / B. B. Baiituep, O. A. HeBonuna, E.
B. Konsesa ; nep. Ha anri. s3. E. B. KonsieBoit ; MuH-Bo Hayku u BbIcuI. oOpazoBaHus PD. —
ExatepunOypr : U3a-Bo Ypansckoro yn-ta, 2020. — 160 c. — ISBN 978-5-7996-3091-1.

2. Boctpuxosa, H. M. Xumus : yue6Hoe mocodue / H. M. Bocrpukona, 1. B.
Kozemyboga, I'. A. Koponesa. — Kpacuosipck : Cub. denep. yu-1, 2020. — 226 c. — ISBN 978-5-
7638-4420-7.

3. Hemuna, O. B. Xumus : yue6noe nocodue / O.B. [lemuna, U.U. ['omoBHeBa. —
Mocksa : UTHOPA-M, 2024. — 257 c. — (Beiciiee obpa3zoBanue). - ISBN 978-5-16-018999-4.
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4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEFHOM JUCIUAILIMHBI

KOHTPOHL U OHEHKaAa pPC3YyJIbTAaTOB OCBOCHHA AUCHUIINIMHBI OCYIICCTBIIACTCA IMPEIIOAABATCIICM B IHPOHCCCC MPOBCACHUA IMPAKTHYCCKUX

3aHHTHfI, TCCTUPOBAHMS, a4 TAKIKC BBIIIOJIHCHUS OGy‘laIOH_[I/IMI/ICSI WHIAWBHUIYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB, I/ICCJ'IGI[OBaHI/II;'I.

- CaMOCTOSTENbHO (OPMYIHPOBATH M aKTYAJIM3UPOBATH MPOOJIEMy, paccMaTpUBaTh
e BCECTOPOHHE;

- YCTaHaBJIMBAaThb CYILECTBEHHbIM MpPHU3HAK WJIM OCHOBaHMs JUIsl CpaBHEHMS,
Kiaccu(ukanuy 1 0000IIeHuS;

- ONpeAeNATh IENH JCSTEIbHOCTH, 3aJaBaTh MapaMeTphl W KPHUTEPUH WX
TOCTIKEHUS;

- BEISIBJIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX;

- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YIbTATOB
LeJISIM, OLIEHUBATh PUCKU TIOCIEICTBUN JAESITEIbHOCTH;

- pa3BHUBATb KPCATHBHOC MBIIIJICHUC TP PCIICHUH JKU3HCHHBIX Hp06J'IeM

Pe3ysabTarnl 00yyeHus Oo61mme JInuHocTHBIE | DOPMBI U METOAbI KOHTPOJISI
(IM4YHOCTHBIE, IPeIMeTHbIE, MeTaNpeAMeTHbIe) KOMIIETeHIIUH | pe3yJIbTaThI U OLIEHKHU pe3y/ibTaTOB
MPOrpaMMbl o0y4eHust
BOCIUTAHUS
JIMYHOCTHBIE
JI1. B yact TpyaAOBOTO BOCIIUTAHUSL: OK 01 JIP 09 - OLICHKAa TNHUCBMEHHBIX W
- TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue; JIP10 [YCTHBIX OTBETOB;
- TOTOBHOCTb K aKTHBHON JI€ATEIbHOCTH TEXHOJOTHYECKOW U COIMAIBbHON - TECTUPOBAHHUE;
HAMPaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIHHO - OIICHKA 3allUThl TPOEKTY
BBITIOJHSATH TaKYIO JESTEIbHOCTD; (KOMIIBIOTEPHOI Mpe3eHTAINH;
- HHTEPEC K pa3InuHbIM cdepam npodhecCUOHATBLHOMN ACSITEIBHOCTH, -OLICHKA pe3yJabTaTOB
BEITIOJTHCHHSI  TIPAKTHYECKUX]
UI2. OBnanenne yHuBepCcaIbHBIMU YYEOHBIMU ITO3HABATEILHBIMU JICUCTBUSIMU: padot
a) 6a30BBIC JTOTUYECKHE ICUCTBUS: OK 07
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0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMHU Yy4eOHO-HCCIIEOBATEILCKOH W IMPOCKTHON JESITeNbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

- BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3SHU U aKTYAJIM3UPOBATH 3a/lady, BbIJIBUT'aTh
TUIIOTE3y €€ peIICHMS, HaXOIUTh apryMEHTBl JUIS JOKa3aTeJbCTBA CBOMX
YTBEPIKJCHH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

- aHaJIM3UPOBATH IOJYUYCHHBIC B XOJC PEIICHHS 3aJ1a4dl PE3YJIbTaThl, KPUTHICCKH
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHUSX;

- YMCTb IICPCHOCUTHL 3HAHHA B IIO3HABATCIIbHYIO W IIPAKTUYCCKYIO 06HaCTI/I
PKHU3HECACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00IacTel;

- BbBLIBUI'aTbhb HOBBIC UJICH, IIPCAJIaraTb OpUTHHAJIbHBIC ITOAXO0AbI U PCIICHUSA

- CITOCOOHOCTD X MCITOJIb30BAHMS B IIO3HABATEIBHON M COIUAIBHOM MPAKTHUKE

UI3. B obnacTv IeHHOCTH HAyYHOTO MO3HAHUS: OK 01
- c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO OK 02
[Pa3BUTHS HAyKd U OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOI'O Ha JMAJiore KyJbTYp, OK 04
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOW KYJIbTYphl Kak CpEICTBa
B3alMO/JICHICTBUS MEKY JIOJbMHU U ITO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTM HAay4YHOH J€ATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH,
IIPOEKTHYIO U MCCIIEN0BATEIBCKYIO 1E€ATENbHOCTh MHANBHUIYAJIbHO U B IPYIIIIE;

UI4. OBnasieHue yHUBEpCaJbHBIMU Y4€OHBIMU ITO3HABATEIbHBIMU JICHCTBUAMMU: OK 01
B) paboTa ¢ HHpopMaIei: OK 05

- BJaJETh HaBbIKAMM MOJIyY€HHS HH(POpPMAIMM W3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBJISATH ~ IIOUCK,  AHAJIW3,  CHCTEMAaTH3alul0 U
MHTEpIpEeTaio HHPOPMAIIMK Pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMUYHBIX (popMaTax ¢ y4yeToM Ha3Ha4YeHUs MHPOpPMaIUHU U
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[IEJIEBOM  ayJUTOpUH, BbIOWpas ONTUMaNbHYI0 (GOpPMY MpPENCTaBICHUS U
BI/I3yaJII/I3aI_[I/II/I;

- OLCHUBATH [[OCTOBepHOCTB, JICTUTUMHOCTDb I/IH(bOpMa]_[I/II/I, €€ COOTBECTCTBHC
HpaBOBBIM nu MOpaJIBHO'f)TI/I‘-IeCKI/IM HOpMaM;

- UCIIOJIB30BaTh CPEICTBA HH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
PCIICHNM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3allMOHHBIX 3a1ad C
COONOICHHEM TPEOOBaHMI JPrOHOMHKH, TEXHHKH OC30MAaCHOCTH, TMTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M OJTHYECKUX HOPM, HOPM HH(POPMAIHOHHOM
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHl WH(pOpMAIMH, WHPOPMAITMOHHON
0€30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTSILHOCTH M CAMOOTIPE/ICIICHHUIO;
-OBJIQJICHHE HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON, MPOEKTHOH W COLHAILHOM
NEATENLHOCTH;

JI5. OBnaseHre yHUBEpCATbHBIMU KOMMYHUKATUBHBIMU ICHCTBUSMU:

0) COBMECTHAsI IeITEIIbHOCTh:

- [OHUMaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUAYAITBHOW
paboTHI;

- IPUHUMATH IeJT1 COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH
NECTBHS MO €€ JOCTH)KEHUIO: COCTABISAThH IUIaH JIEHCTBUHM, paclpeneNiaTh POiH C
Y4E€TOM MHEHUN YYaCTHHKOB O0OCYX/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHHUPOBATh U BBIMOJIHATH PadOTy B YCIOBHUSX PEAIbHOTO, BUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJIATH TIO3UTUBHOE CTPATETHUECKOE TOBEJCHHE B Pa3IMUHBIX CUTYAIUsX,
MPOSIBIIATH TBOPYECTBO U BOOOPAXKECHHE, OBITH MHUITHATHBHBIM

OK 04
OK 07

J16.0Bnanenre yHuBepCaTbHBIMU PETYIATUBHBIMU ICUCTBUSIMU:
) IPUHITHE Ce0sl ¥ IPYTHX JIFO/ICH:

OK 04
OK 07
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- IIPUHUMATh MOTHMBBI M apryMEHTBHl IPYIUX JIOJEH INpU aHAIA3E pe3yJIbTaTOB
NEeATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOZCH Ha OIINOKHY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C TMO3UIMH JPYroro 4el0BeKa;

JI7. B o0nacTu 5KOJIOrMYECKOT0 BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH HKOJIOTUYECKON KYJIbTYphl, TOHUMAHNUE BIUSHUS COLUATBHO-
PKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHUE IPUPOJHOM U COLMAIBHOU CpEIbl,
0CO3HaHUE T1100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MTPOo0IIeM;

- IUIAHUPOBAHHUE MU OCYIIECTBICHHUE JICWCTBUM B OKPYXKAIOUIEH CpEele Ha OCHOBE
3HAHUSA LEJIEeN YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOILIEH CpEaE;

- YMEHUE TIPOrHO3MPOBATH HEOIArOMPUATHBIE HSKOJIOTHMYECKHE IOCIEACTBHS
MpeANpUHUMAEMBbIX JEHCTBUNA, TPEIOTBpallaTh UX;

- paCUIMpPEHHE OIbITA JAESITEIBHOCTU SKOJIOTMYECKON HAllPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-MCCIIEOBATENbCKOM, MPOEKTHONH M COLMAIbHON
NesITeNIbHOCTH;

OK 04
OK 07

METONPEAMETHBIC

M1. BJIAJICTH CUCTEMOH  XHMHYECKUX 3HAHWH, KOTOpast BKJTIOYAET:
OCHOBOTIOJIArarolue MOHATUS (XUMUYECKHI SJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0YKa
aTroma, s-, p-, d-3JEKTPOHHBIC OPOWUTATH aTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTH,
PIIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS], XUMUYECKAs CBSA3b, MOJIb, MOJIIPHASL
Macca, MOJISIPHBIA 00bEeM, YIIIepOIHBINA CKeNleT, (PyHKIMOHAIbHAS TPYIINa, pajuKall,
M30MEPUsL, U30MEPHI, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U
Q30TCOJICpXKAIINE COEAMHEHHUs, OMOJOTWYECKH aKTHBHBIC BemecTBa (yriaeBOMIbI,
PKUPBI, O€JKW), MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCAUHEHHMS, KPUCTAJUIMYECKasl  pEelIeTKa,  THIIbI

XUMUYECKHX  PEeaKkIHuu

(OKI/ICJ'II/ITCJ'ILHO-BOCCTaHOBI/ITCJ'ILHBIC, 9K30-U SHAOTCPMHUYCCKUC, PCAKIIMU HOHHOTO

06MeHa), pacTBop, QJICKTPOJINUTHI, HE3JICKTPOJINTHI, SJICKTPOJIUTHYICCKAS

OK 05
OK 07

UIP 09
JIP 10

- TECTUPOBaHHE;
- OLICHKA
BBITTOJTHEHHSI
pabor;

pE3ynbTaTOB
MPaKTUYECKHX|

- OLEHKa MHCbMEHHBIX U
[YCTHBIX OTBETOB;

- OIIEHKAa 3alluThl TPOEKTA
(KOMITBIOTEPHOM TTPE3EHTAIIUN

25



Uccoluanusl, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW peaklMH,
XUMHUYECKOE DPABHOBECHUE), TEOPUM M 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHUS
opranuueckux  BemiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconuanuu, nepuoauyeckui 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTMYECKHE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, IOJIYYEHHH U OE€30MaCHOM HCIIOJIb30BaHUU
BaKHEHUIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUYECKON
NesITeIbHOCTH YEJIOBEKa;

M?2. yMeThb BBIABIIATH XapaKTEPHbIE MPU3HAKU U B3aMMOCBSA3b U3YUEHHBIX MOHITUMH,
[IPUMEHATh COOTBETCTBYIOIME IIOHATHS IIPU OIMCAHWU CTPOEHHUS M CBOMCTB
HEOPraHWYECKMX M OPraHMYeCKMX BEIIECTB M HX IPEBPALLCHUN; BBIABIATH
B3alMMOCBA3b XUMWYECKMX 3HAHUN C TOHATUAMU M IPEACTABICHUAMH JPYTHUX
€CTCCTBEHHOHAYYHBIX IIPEIMETOB;

OK 01
OK 02

M3.  yMmeTb  HCNONb30BaThb  HAUMEHOBAaHUS  XHMHUYECKUX  COEJAMHEHUN
MEKIYHAPOJHOTO COK03a TEOPETHUYECKOM W MPHUKIATHOM XUMHH U TPUBHAIbHBIE
Ha3BaHMsI Ba)XHEWIIMX BeIIeCTB (ITWJIEH, AaleTW/IeH, TIJIuUepuH, (eHon,
(bopManbaeru, yKCycHas KHUCJIOTa, TIJIMLWH, YyrapHbId Tras, YIVIEKUCIbIN ras,
aMMMaK, TralleHas H3BeCTb, HEralleHas W3BecTb, NUTbEBas cCOla U JIPYTUX),
COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX U OPraHMYECKHX BEIECTB, YpPaBHEHUS
XUMUYECKHX pEakLUud, OOBACHATh MX CMBICH; TOATBEPKAATh XapaKTepHBIE
XUMUYECKHAE CBOMCTBA BELIECTB COOTBETCTBYIOIMMHU JKCIIEPUMEHTAMU U 3AIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

OK 02
OK 05

M4. - YMETb YCTaHAaBJIWBATh MPUHAAJICKHOCTE HU3YUYCHHBIX HCOPraHHYCCKHUX H
OPraHNM4Y€CKUX BCEIICCTB K OMNPCACICHHBIM KJlaCCaM M TIpyIinamM CoeﬂHHeHHﬁ,
XapaKTCPU30BaTb HUX COCTaB U BayKHeEHIIIe CBOﬁCTBa; OMPCACIIATE BHDL

XUMHYECKUX CBs3eH (KOBEU'ICHTHEUI, HOHHAasA, MCTAJIMYCCKasd, BO)IOpOI[HaH), THIIbI

OK 02
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KPUCTAUNIMIECKUX PEIIETOK BEUIECTB; KIacCU(UIIMPOBATh XMMUYECKHE PEAKIINU;

MS5.  chopmupoBaTh  MPEACTABIEHUA: O  XUMHUYECKOHM  COCTaBJISIONICH
ECTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMHUU B NTO3HAHUH SBIICHUMN MPUPOIBL,
B (QOpMHUPOBAaHUU MBILIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
FPaMOTHOCTH, HEOOXOAUMOM HJisi pelIeHUs] MPAaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIe;

OK 07

M6. yMeThb TPOBOAMTH pAacyYEThl MO XUMHYECKUM (opMylTaM U ypaBHEHHSM
XUMHUECKHUX PEaKIUH ¢ NCIOJIb30BaHUEM (PU3UUYECKUX BEJIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMajbHbBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BCILECTBA; MCIIOJb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHMS NI
NPUHATUAA PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C
BEILLIECTBAMU U UX IPUMEHEHUEM

OK 01
OK 02

M7. yMeTh TIJIaHUPOBATh M BBIMOIHATH XUMHUYECKHI SKCIEPUMEHT (TpEBpaIieHUs
OpraHMYECKHUX BEUIECTB NPU HArPEeBaHMM, IOJIyYEHHE STHIIEHA M H3yYEHUE ero
CBOMCTB, Kaue€CTBEHHbIE pPEAKLMHU Ha ajJbAETUbI, Kpaxmaj, YKCYCHYIO KHCIOTY;
neHatypanus OelIKOB TpHU HAarpeBaHHWM, IBETHBIE pEaKIUU OENKOB; MPOBOJUTH
[pEaKIMM MOHHOTO OOMEHa, ONpPEeNsATh Cpelly BOAHBIX PacTBOPOB, Kau€CTBEHHBIE
peakiuu Ha cynbdar-, kapOoHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh
DKCIIEpUMEHTANIbHbIE 3amaud 1o TemaM "Meramiel" u  "Hemeramnwl") B
COOTBETCTBUU C IIPAaBUJIAMU TEXHUKH O€30MACHOCTH MPU 0OpAIIeHUH C BEIleCTBaMU
M J1a00OpaTOpHBIM OOOpPYIOBAaHUEM; TPEICTABIATh PE3YIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHMH COOTBETCTBYIOIIUX peakIuil u
(hopMyIIHpPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YyJbTATOB;

OK 01
OK 05
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aToma, s-, pP-, d-3JIeKTpOHHBIE OpPOMTANM aTOMOB, HMOH, MOJIEKYJIa, BaJCHTHOCTD,
PIEKTPOOTPHUIIATEIHFHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAS

Macca, MOJIIpHBIA 00beM, YIIIepOJHBINA CKeNeT, (PyHKIHOHAIbHAS TPYIINa, pajuKall,

MS8. yMeTh aHATU3UPOBATh XUMHUYECKYI0 HMH(OPMAIUIO, MOIYYaeMyl0 M3 Pa3HbBIX OK 01
MCTOYHUKOB (CpesICTB MaccoBO HH(pOpMaiuu, cetb IHTepHET U apyrue); OK 02
MO9. BiageTh OCHOBHBIMU METOJIaMHM HAayYHOI'O MO3HAHHUS BELIECTB U XMMHUYECKUX OK 03
SIBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHNUEC); OK 06
M10. chopmupoBaTh  TpPEACTABICHHS: O  XHMHUYECKOW  COCTaBJISIONIEH OK 06
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUN HPUPOIBI,
B (GOpPMHPOBAHMM MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIbHOU
FPaMOTHOCTH, HEOOXOAMMOW JJIsl PEIICHUs] MPAKTUYECKUX 33/1ad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpelie;
MI11. ymerh cobmogaTh MpaBHa AKOJOTMYECKU 11€71ecOo00pa3HOro MOBEICHUS B OK 01
ObITYy M TPYIOOBOM [EATENBHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pPOBbS U OK 02
OKpY>KaIoIled MPUPOJAHOU CPEbl, YUYUTHIBATH OMACHOCTH BO3JCUCTBHUS HA YKUBBIC
OpraHU3Mbl ONPENIETCHHBIX BEIIECTB, MOHWMAas CMBICT TOKa3aTels MpeaebHON
TOMYCTUMOM KOHIIEHTPAIuU
MpeAMETHBIE
[11. cpopMUpPOBAaHHOCTH TPEACTABICHUM: O XHUMHYECKOM  COCTaBJISIONIEH OK 05 JIP 09 - OLIEHKa TMCBMEHHBIX W
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XMUMHH B IO3HAHUU SIBJICHUN IPUPOIBI, OK 07 UIP 10 [YCTHBIX OTBETOB;
B (GOpPMHPOBAaHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAILHON - OLIGHKA BBICTYIJICHUU ¢
FPaMOTHOCTH, HEOOXOJAMMOMW JUIsl PEIICHUS MPAKTUYECKUX 3a7ad M DKOJIOTHYECKHU COOOIIIEHUSIMH, JOKJIa/IaMH;
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie; - OLICHKa pe3yAbTaTOB
CaMOCTOSITENILHON paboThl €O
[12. BrageHuWe  CUCTEMOM  XMMUYECKMX  3HAaHUWA, KOTOpas  BKJIIOYAET: OK 01 CMU;
OCHOBOIIOJIararolue NOHITHUS (XUMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka) OK 02 - TECTUPOBAaHUE
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M30MEpPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiZI, TOMOJIOTH, YTIIEBOJOPO/IbI, KUCIOPOA- U
Q30TCOJEpXKAIINE COEAUHEHMs, OMOJIOrMYECKM AaKTUBHbIE BeuiecTBa (YIJIEBOJBI,
PKUpBI, OCJIKW), MOHOMEp, HOJHMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COCIUHEHMS, KpUCTaLIM4YecKas  penierka, TUIBl  XUMUYECKUX  peakuuil
(OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U SHAOTEPMUYECKUE, PEAKIIMM HOHHOTO
Oo0OMEHa),  pacTBOp,  AJNEKTPOJMTHI,  HEIIEKTPOJIUTHI,  BIIEKTPOJIUTHYECKAs]
TMCCOLMAlUs, OKHMCIMTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHMMHYECKOH peakuuy,
XMMHUYECKOE DPAaBHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XMMHUYECKOIO CTPOEHUS
opranuueckux  BemiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
nucconyanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJHYECKUH SI3BIK XUMHH, (PAKTOIOTHUYECKHE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IIOJIY4YEHHHM U OE€30MIaCHOM HCIOJIb30BaHUU
BaKHEHUIIMX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M MPAKTHUYECKOU
NesITeIbHOCTH YeJIOBEKa;

113. C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITH XapaKTCPHBIC IPU3HAKU U B3aUMOCBA3b|
M3YUYCHHBIX HOHSITI/IfI, MNPUMCHATE COOTBCTCTBYIOIIMUEC IIOHATUA TIIPU OINHMCAHUU
CTPOCHUA U CBOICTB HCOPraHNM4YCCKUX W OpPraHUYCCKUX BCIICCTB H HX
npeBpameHHﬁ; BBISIBIISITE B3aMMOCBSA3h XHMMHUECKHX 3HAHWHA C TIOHATHAMH U
MPEACTABICHUAMU APYTHUX €CCTCCTBCHHOHAYYHBIX MMPECIAMETOB;

OK 01
OK 02

[14. chopmMupOBaHHOCT, YMEHMI HCIOJIB30BaTh HAUMEHOBAHMUS XUMHYECKHX
COCTMHEHUI MEXIYHApOIHOTO COK03a TEOPETUYECKOW W TPUKIATHOW XUMHUU U
TPUBUAIBHBIE HA3BaHMUS BAXKHEWIINX BEIIECTB (ITHIICH, AaleTHIICH, TIHUIEPHH,
(dhenon, hopmanbaeru, YKCycHas KUCIIOTa, TJIUIWH, YyTapHBIA Ta3, YIJIEKUCIIBIN Ta3,
AMMHAaK, TallleHas W3BECTh, HETalleHas W3BeCTh, IMMHTHEBAas COJa W JIPYTHX),
COCTaBIATH (OPMYJIBI HEOPTAHWYECKUX M OPTaHWMYSCKHUX BEIIECTB, YPaBHCHHS
XUMHYCCKHX PEaKIUH, OOBSICHATH WX CMBICH, MOJATBEPKJAaTh XapaKTePHBIC

XHUMHYECKHE CBOICTBA BEIIECTB COOTBCTCTBYIOIIMMH DKCIICPUMCHTAMU W 3aIlIUCAMU

OK 02
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YPAaBHEHUI XMMHYECKUX PEAKIIUN;

I15. chopMHpPOBAaHHOCTh, YMEHUW YyCTAaHABIMBATH MPUHAIICKHOCTh H3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKHUX BEILIECTB K OIPEIEIICHHBIM KiaccaM U IpyIIiam
COCIMHEHMI, XapaKTepHu30BaTh UX COCTAB U BAXKHEWILINE CBOWCTBA; OMPEIECIATH
BUIbl XUMUYECKUX CBSI3eH (KOBaJIeHTHasl, MOHHAs, METaJIn4yecKasi, BOJOPOIHAs),
TUIBl KPUCTAJIMYECKUX PEHIETOK BEIIECTB; KIAaCCU(PUIMPOBATh XUMHYECKHE
[pEaKLINH;

OK 01
OK 04

[16. BnageHne OCHOBHBIMM METOJAMU HAyYHOT'O MO3HAHUSA BELIECTB U XMMHYECKHX
sIBJICHUH (HaONI0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHUE);

OK 02
OK 04

[17. chopMUpPOBAaHHOCTh YMEHUIN MTPOBOJIUTH PACUETHI 10 XUMUYECKUM (opMysIaM U
YPaBHEHUSM XHMHYECKHUX pEaKIUi C HCHOJIb30BAHUEM (PU3MUECKUX BEIMYUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHUS) Ta30B, KOJWYECTBA BELIECTBA; HCIIOJIb30BATh CUCTEMHbIE
XUMUUYECKUE 3HAHUS JJI1 TPUHATUS pPEIIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHUEM;

OK 01
OK 04
OK 05

I18. chopMupOBaHHOCTH yMEHHUH IUIAHUPOBaTb M  BBINOJHATH XMMUYECKUN
HKCHEPUMEHT (IPEBpAIeHUs OPraHWYECKUX BEIECTB NMPU HArpeBaHUU, MOTyYEHHE
DTUJICHA U U3yYEHUE €T0 CBOMCTB, KAYECTBEHHBIC PEAKLIMK Ha aJIbJCTHU/IbI, Kpaxmall,
[YKCYCHYIO KHCIIOTY; JA€Harypauuss OeNKOB IpH HarpeBaHUHU, I[BETHBIE pPEaKIIUU
0ENIKOB; TMPOBOJUTH pPEAKIMH HMOHHOTO OOMEHa, ONpeNeNsThb CpeAy BOJIHBIX
[PaCTBOPOB, KaueCTBEHHbIE PEAKIMK Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha|
KaTMOH aMMOHWUS; PEIIaTh 3KCIIEPUMEHTAJbHBIE 33Jaud 1Mo TemaM "Mertamisl" 1
"Hemerannpl") B COOTBETCTBHMHM C TMpaBWJIaMH TEXHUKH O€30IacHOCTU TpH
OOpallleHn ¢ BEeIIeCTBaMU U J1a0OpaTOpHBIM OOOPYAOBAaHHEM; IPEACTaBIAThH

PE3YJIbTAThI XHUMHUYCCKOI'O OKCIICPUMCHTA B (bopMe 3aliucu ypaBHCHI/Iﬁ

OK 01
OK 04

- OlLEHKa NHUCbMEHHBIX U
[YCTHBIX OTBETOB;

- OLIEHKa BBICTYIUIEHUH ¢
COOOIIEHUSMH, JOKJIaTaMHU;

- OIIeHKa pe3yabTaToB
CaMOCTOSITENIbHON paboThl €O
CMU;

- TECTUPOBAHHE
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COOTBETCTBYIOLIMX peakiuuii u (GopMyaupoBaTh BBIBOABI HAa OCHOBE 3THX
[PE3yJIbTaTOB;

[19. chopmupoBaHHOCT, yMEHHS aHAJIU3UPOBATH XHMHUYECKYI0 HHGOpPMAIUIO,
[OJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTB MaccoBoW HHGOpMaluu, CETh
WuTepHeT u apyrue);

OK 01

[110. chopMUPOBAaHHOCTH yMEHHH  COOMIOJATh  MpaBWIA  AKOJOTHYECKHU
11eJ1ecO00pa3HOro IMOBENEHUS B OBITY M TPYAOBOH JEATEIHHOCTH B LEISIX
COXpPAHEHHUs CBOETO 3J0POBbS M OKPYXKAIOLIEH INPUPOJHOM Cpebl; YYUTHIBATh
OIIACHOCTH BOSHeﬁCTBHﬂ Ha XUBBIC OpraHU3Mbl OIPCACICHHBIX BCIICCTB, IMOHNMAaA
CMBICJI [TOKA3aTesl NPEEAbHOM TONYCTUMON KOHIIEHTPALINH;

OK 02

I111. JJIA o6yqa101uﬂxc;1 C OrpaHMYCHHBIMH  BO3MOXHOCTAMHU  30POBbA:
C(bOpMI/IpOBaHHOCTI) YMCHHA IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX
MO3HaHUs BEIICCTB U XUMHNYCCKHUX HBHGHHfI;

OK 04

[112. nas chenbix U caaOOBUASAIIMX O00YyYarOIIMXCS: CPOPMHUPOBAHHOCTH YMEHUS
MCTIOJIb30BaTh PeIbe(pHO TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmcu

XUMUYECKUX (POPMYIL.
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