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Pabovas mporpamMa y4yeOHOW NIMCHMIUIMHBI pa3pabdoTaHa Ha OCHOBE (peaepanbHOTOo
roCyJapCTBEHHOTO  00pa3oBaTelNbHOrO  CTaHAapTra  CpeiHero  obmero  obpa3oBaHus,
yrBepxkaeHHoro Ilpukazom Munnpocsemenus Poccun ot 12.08.2022 N 732 u npumepHOi
IIpOrpaMMBbl 110 JAaHHOM 001e00pa3oBaTeIbHON AUCHUIUIMHE, PACCMOTPEHHOM U 0JJOOpPEHHON Ha
3acenanuu Ilegarornuyeckoro cosera ®I'bOY AIIO HUPIIO (Ilporoxon Ne 14 ot 30 HOs0ps
2022r.).

Opranuszanus-pazpadotuuk padoueii nmporpammel: [ BITIOY «fOYT'K»

PazpaboTunk:
®UO AxkkyJaosa P.X., npenogaBarenb XUMUH.

Paccmotpena u onobpena na 3acenanuu [TLK «OOd»
(HauMeHOBaHue)

[Tporoxon Ne 10 ot «05» utons 2023r.

[Ipencenarens ITLK: /XycannoBa H.A.

(monmucy/®UO npencenaress)




AHHOTALINA

NnporpaMmbI 00111€00pa30BaTeIbHON Y4eOHOMH TUCHUTLINHBI
(TEXHOJOTUYECKUMA MTPODHUIIH)
Jucunmmuaa OO0 .10 Xumus

PabGouasi mporpaMmma y4eOHOIi JUCHUIJIMHBI pa3padorana Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oOmero oO0pa3oBaHMs, MPEIBSIBIIEMBIX K CTPYKTYpE, COACP)KAHUIO U pe3yibTaTram
OCBOEHUS y4eOHOU AMCHMILIUHBL, B COOTBETCTBUU C MPUMEPHOIN MPOrpaMMoi Mo TUCIUILIMHE,
pekoMeHngoBanHoM — DenepasibHBIM ~ TOCYAApPCTBEHHBIM  AaBTOHOMHBIM  YUPEKICHUEM
«DenepanbHbIii HHCTUTYT pa3BuTUsa oOpazoBaHussy (PI'AY «DUPOy»). IIporokon Ne 14 ot 30
HOs10ps 2022r.
IIporpamma BKJII0OYaeT B cedsi:

- 001as XxapakTepucTuka padbodeii mporpaMMbl 001Ie00pa30BaTEIILHON JUCIIATUTHHEI,

- CTPYKTYpa U coJiepKaHue o011eo0pa3oBaTeIbHON JUCHIUTIIHHBI,

- YCIIOBUS peajn3aluy IporpaMmsbl 00111e00pa3oBaTeIbHON TUCIUILINHEI,

- KOHTPOJIb U OIIEHKA Pe3yJIbTaTOB OCBOCHUS AUCIUILIHHBIL.

O0bém oOpa3oBaTe/ibHON yueOHOH HArpy3Kku ody4yawinerocst — 39 4acoB, B TOM YHCIIE:
00s3aTeNnbHOM ayTUTOPHOM y4yeOHOM Harpy3ku oOydaromierocs - 39 4yacoB, TeopeTHyeckas
noAroToBka 29 dYacoB, B TOM uucie B (opMe MNPaKTHUECKOW IOArOTOBKH - 6 4YacoB,
naboparopubie (mpakTudeckue) 3aHsatus 10 gyacoB, B ToM uucie B (opme MpakTUYECKOU
MOATOTOBKUA - 4 4Yaca, CaMOCTOSITEIBLHOM ayauTOpHOW paboThl oOyuaromerocss — (0 4Yacos,
KOHCyJbTanuu - 0 4acoB, 3x3aMeH - 0 4acos.

DopMa NPOMEKYTOYHOM ATTECTALUU — KOMIUIEKCHBIN 3a4ET
HaumenoBanue pa3ae/ioB TUCUMIIIMHBI:

Baenenue.

Paznen 1. OcHOBBI cTpOCHUS BEIIECTBA

Tema 1.1.CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U PUPOJIa XUMUYECKOU CBSI3U

Tema 1.2.I1epuoguueckuii 3axon u Tadbnuna /.M. Menneneesa

Paznen 2. Xumuueckue peakiyu

Tewma 2.1. Tunel XUMHYECKUX pEAKIINN

Tema 2.2. DAeKTpOIUTUYECKAS UCCOIUAIUS M MOHHBIA 00MeH

Paznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BEILIECTB

Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHUE HEOPTaHUYECKUX BEIIECTB

Tema 3.2. ®U3NKO-XUMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX BEILIECTB

Tema 3.3. Unentuduxarysi HEOPraHUIeCKNX BEUIECTB

Paznen 4. CtpoeHue 1 CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1. Knaccudukarusi, HOMEHKIATypa U CTPOSHUE OPTaHUYECKUX BEIIECTB

Tema 4.2. CBolicTBa OpraHMYECKUX BEIIECTB

Tema 4.3. Unentuduxarysi opraHn4ecKux BEUIECTB, UX 3HAYCHHUE U IPUMEHEHUE B OBITOBOM U
MPOU3BOACTBEHHOM ESATEIBHOCTH YEJI0OBEKA

Paznen 5.Kunetnueckue 1 TEPMOAMHAMUYECKHNE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX
peakuui

Tema 5.2.CKopoCTh XMMHUECKHUX PEeaKMi. XMMHUYECKOE PAaBHOBECHE

Pa3znen 6.PacTBopsI.



Tema 6.1.1TonsiTHE O pacTBOpax

Tema 6.2. MccnenoBaHue CBOWCTB pacTBOPOB

Paznen 7. Xumus B ObITY U IPOU3BOACTBEHHOM JICSITEIIBHOCTH YEJIOBEKA
Tema 7.1.XuMus B ObITY M MPOU3BOJICTBEHHOM JCATEIHHOCTH YEIOBEKA



COJIEP)KAHUE

OO01mas xapakTepucTiKa pabodei mporpaMMbl 00IIe00pa3oBaTeIbHON
JTMCITUTTHHBI
CtpykTypa 1 cofepkanue 0011eo0pa3oBaTeIbHON AUCIUITHHBI

VcnoBus pealin3alilii IIpOorpaMmbl O6H.[€O6p330BaTeJIBHOI>’I JUCHUITIIMHBI

KoHTpoJIb 1 OLIEHKA PE3YIABTATOB OCBOCHUS TUCLIUIIIIUHBI

CTp.

13
20
22



1. ObLIASA XAPAKTEPI/ICTI/IKAUPABO‘{EIX INPOI'PAMMBbI
OBINEOBPA30OBATEJBHOU JUCHUIIJIMHBbI

1. O6meobpazoBarenphas muctumimHa «OO0/.10 Xumus» sBisercs 00s3aTEIbHON
4acThI0 0011e00pa30BaTEeIHLHOIO IUKIIA 00pa30BaTeIbHON MporpaMMbl B cooTBeTcTBUU ¢ PT'OC
CIIO no cneunansHocTy 11.02.17 PazpaboTka 3JIEeKTPOHHBIX YCTPOMCTB U CUCTEM, PEATU3yeMOM
Ha 0a3e OCHOBHOT'O 00IIero 00pa3oBaHusl.

[Iporpamma paspaborana Ha ocHoBaHuM TpeboBanmnii PI'OC cpegnero obmero
obpazoBanus. Ha uzydyenue nucuuminabl «OO/1.10 Xumus» Ha 6a30BoM (WM yriyOJIEHHOM)
ypoBHE OoTBOAUTCS 39 yacos.

1.2. llenu v miaHupyeMbie pe3ynbTaThl OCBOCHUS JUCIUTIIIUHBI:
Conepkanne mporpaMmbl oOmeoOpazoBatenbHo  aucuuiuabl  «OOJ. 10 Xumus»
HaIpaBJICHO HA IOCTHXKCHHUE CIICTYIONINX LIEeJICH:

1.2.1. leau v 321244 AUCUUTIJIMHBI

DopMHUPOBAHUE Y CTYACHTOB MPEJICTABICHUS O XUMUYECKON COCTaBJISIONIECH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA KaK OCHOBBI MPHUHSITHS PEHICHUN B >KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

3agaun JMCHUIINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX IPOIIECCOB U
SABIICHUH B OKpYXKalolllel cpeae, IENOCTHOM HayyHOM KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTABJIATH ()OPMYIJIBI HEOPTAaHMYECKUX M OPTAaHHYECKUX BEIIECTB,
YPaBHCHUS XUMHYCCKHX pEaKIHid, OOBACHATH WX CMBICI, HHTEPIPETUPOBATH PE3yIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEICHHUS MPOCTEHININX XMUMHUYECKUX IKCHEPUMEHTATbHBIX
UCCIIeIOBaHUM ¢ coOmoeHneM TMpaBuil 0Oe30MacHOro oOpallleHHus C  BeleCTBAaMU U
1a00paTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh MHPOPMAIMIO XUMHUECKOTO XapaKkTepa U3 pa3iHnuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIOCIEACTBUS CBOEU JCATEIHHOCTH U
XUMHUYECKHUX TIPUPOJTHBIX, OBITOBBIX W TIPOU3BOJICTBECHHBIX ITPOIIECCOB,;

6) cdopmMupoBaTh TIOHMMAaHWE 3HAYMMOCTH JIOCTIDKCHUH XWMHUYECKOW HAyKH H
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U MTPOU3BOJCTBEHHOM cep.



1.2.2. Ilnanupyemsblie pe3yJbTaThl OCBOCHHS 00IIe00pazoBarenbHol AUCIUIUINHBI B cOOTBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HaMMEHOBaHUe

(popmupyembix O6ume’ I[l/lcmzlr[.lmﬂapﬂl,le2

KOMIIeTEHIM

OK 01. Beibupatp | B 4acTH TPy 10BOTr0 BOCIIUTAHMSA: - BJIAQJAETh CUCTEMOM XHMMHUYECKMX 3HAHHUM, KOTOpas  BKIIKOYAET:

CHoco0bI - TOTOBHOCTH K TpPYIy, OCO3HAHHME IIEHHOCTH | OCHOBOIIOJAraloe MOHITHUS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

pelIeHus 3a1a4 MacTepcTBa, TpyAoIo0ue; oboJiouka aToma, s-, p-, d-3JIeKTpOHHBIC OPOHUTATIM aTOMOB, HOH, MOJICKYJIA,

npodeccuoHanbH | - TOTOBHOCTh K  aKTHUBHOW  JIEATENBHOCTH | BAJEHTHOCTH, JJEKTPOOTPUIATENILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas

OH JIEATEIbHOCTH | TEXHOJOTHYECKOM u COIIMAJIBHON | CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJSIPHBIM OOBEM, YIJIEPOJHBIN CKEJIET,

MPUMEHUTEIBHO K | HAIIPABIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | (YHKIIMOHATbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJIOTUYECKUI

Pa3IM4YHBIM IUIAHUPOBATh M CAMOCTOSITENIBHO  BBINOJHATH | PSAI, TOMOJIOTH, YIVIEBOAOPOBI, KUCIOPOI- U a30TCOAEPKAIIUE COCAUHEHHUS,

KOHTEKCTaM TAKYIO J€ATEIIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BemlecTBa (yriaeBOABI, KUPHI, OCIKH), MOHOMED,
- HHTEPEC K Pa3IMYHBIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJISPHBIE  COEIUHEHUS,
poeCCUOHAIBHON A TEIBHOCTH, KpUCTAJUTMYECKasi PEIIeTKa, TUIBl XMMHYECKUX PEaKIHuil (OKUCIUTEIbHO-
OBjaleHNe  YHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAaHOBHUTENbHBIE, 9K30-H SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO OOMEHa),
NMO3HABATEJbHbIMHU 1eHiCTBUSIMHU: pacTBOp, DJIEKTPOJIUTHI, HEANEKTPOIUTHI, FIEKTPOIUTAYECKAsT TUCCOIMALINS,
a) 0a3oBble JIOTHYECKHUE AeHCTBHA: OKMCIIMUTEND, BOCCTAHOBUTENB, CKOPOCTh XUMMUUYECKON PEAKLIMU, XUMUYECKOE
- CaMOCTOATEIIBHO dbopmynupoBaTh U | paBHOBECHE), TEOPUU W 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOCHHS
aKTyalu3upoBaTh MpoOIeMy, paccMaTpuBaTh ee | opranuueckux BemectB A.M. byrtnepoBa, Teopus >IEKTPOTUTHUECKOM
BCECTOPOHHE; aucconumanuu, nepuoandyecknid 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUs
- YCTaHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK WJIM | MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XUMHHU, (PaKTOIOTUUECKUE
OCHOBaHUSI I CpaBHEHUS, KJIACCU(UKAIMK U | CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAHUU
000011eHUSs; BOXHEHIINX HEOPTaHWMYECKUX U OpPraHWYecKuX BEIIeCTB B OBITY U
- ONpeAeNsITh ILEeNu JCATENbHOCTH, 3aJaBaTh | MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA;
MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, - YMEThb BBIBIISTH XapakTEpHbIE IPU3HAKA U B3aUMOCBSA3b H3YyUYEHHBIX
- BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B | MOHATHI, IPUMEHITh COOTBETCTBYIOIIME MOHITHUS MPU ONKMCAHUN CTPOCHHUS U

1 YkaszbBalnTCA JIMUHOCTHEE M MeTanpeIMeTHHe pesynabTaTel M3 OI'OC COO (B nocienHeM pedakumm oT 12.08.2022) B OTrIarojbHOM

bopme, dopMupyeMble 0OMeobpasz0BaATEJILHOM OUCUMUIIIIMHOM

2 IMCUMITIIMHAPHEIE

(npexnmeTHBIE)

Pe3yJIETATE YKA3EBBAKTCA B COOTBETCTBUU C Me'I‘O,JZ[MKOIZ nperomaBaHMAa IOMCLUIIJIVMHEBL




paccMaTpUBaEeMBbIX SIBJICHUSX;
-  BHOCHTb KOPPEKTHUBBI B  JIESATEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIHTATOB IICTISM,
OIICHUBATh PUCKHU IMOCIIEICTBUI IESITEIILHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH
JKU3HCHHBIX IIPOOJIEM

0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeHCTBUS:

- BJIAJIETh HaBbIKaMH Yy4€OHO-UCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEITLHOCTH, HaBBIKAMH
paspetnieHus rnpoodiuem;

- BBIABJSITH TPUYMHHO-CIICJICTBCHHBIC CBS3U M
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HaxOJIUTh apryMeHThI JUTSt
JIOKa3aTelIbcTBAa CBOMX YTBEPXKICHUM, 3a7aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- AQHAJIM3UPOBAThH MOJIYYEHHBIE B XOJE PEIICHHS
3aJaud pe3yJbTaThl, KPUTHUYECKU OIICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCHUTH 3HAHUS B ITO3HABATEIHHYIO W
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABHraThb  HOBBIC  HJICH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIOCOOHOCTh WX MCIOJIb30BAHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTUKE

npearaTh

CBOMCTB HCOPraHNM4YCCKUX M OPraHMYCCKHUX BCIICCTB W HX npeBpameHHﬁ;

BBIABJIATH B3aMMOCB3b XUMHUYCCKUX 3HAaHUH C IIOHATUAMU n
MNpEaACTABICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJb30BaTh HanMCHOBAaHUA XHMHUYCCKUX COCIII/IHGHI/Iﬁ
MCXKIAYHapOAHOro COmo3a TeopeTquCKOﬁ n HpI/IKHaHHOﬁ XM H

TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIIINX BEILECTB (3TUJICH, allETUJICH, TJIMLIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCJIOTa, T[JIMIMH, YrapHbIi ras,
YIJICKUCIIBIN Ta3, aMMUaK, TaileHas U3BeCTb, HEraiieHas U3BEeCTb, TUTHEBAS
colla M JPYIHX), COCTaBIATH (HOPMYINIbI HEOPTraHMYECKHX M OPraHUYeCKHX
BEILIECTB, YPaBHEHUS XHUMHUYECKHUX pEaKIuh, OOBACHATH WX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alUCSIMH YPAaBHEHUM XUMHUYECKUX
peaxiui;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHWYECKUX U
OpraHWYECKHUX BEILECTB K OMNPENEICHHBIM KjaccaM U IpylnnaM COeIHMHEHUH,
XapaKTEepPU30BaTh MX COCTaB M BAXKHEWIIIME CBONCTBA; OMPENCIATH BHUIBI
XUMHUYECKUX CBs3eH (KOBaJeHTHas, MOHHAs, METa/In4yecKas, BOJOPOIHAs),
TUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(DUIIMPOBATh XUMHUECKUE
peakuuu;

- chopmupoBaTh  MOpENCTaBIEHUA: O XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUPA, POJM XUMHHM B TO3HAHUMU SIBICHUU
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOUW TPAMOTHOCTH, HEOOXOIUMOM IS pelIeHus] TPaKTHUECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/J0POBBIO U
MIPUPOAHON Cpene;

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (PopMyliaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuid ¢  HCMIONb30BaHHEM  (U3MYECKUX  BEIUYHUH,
XapaKTEePU3YIONIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: MacChl, 00bemMa
(HOpMalnbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CHCTEMHBIE XUMUYECKHE 3HAHWS JUIsl TMPUHSATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonp3oBath
COBPEMEHHBIC

B 00s1acTULIEHHOCTH HAYYHOI'O NMO3HAHUSA:
- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETH IJIaHUPOBATh n BBITIOJIHATH XUMHYCSCKHI OKCIICPUMCHT
(HpeBpaH_ICHI/IH OpraHHU4YCCKUX BCHICCTB TIpH HArpCBaHUH, IIOJIYYCHHC
OTUJICHA U HM3YUYCHHEC €TI0 CBOf/iCTB, KauCCTBCHHBIC PCAKIWMN Ha aJlbACTHUIBI,
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CpeICTBA MOUCKA,
aHanm3a u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
UH(GOPMaLIOHHBI
€ TEeXHOJIOTUU ISt
BBITMIOJTHEHUS
3a1a4
npodeCCHOHAIIbH
Ol AeATENbHOCTH

pa3BUTUS HAyKM U OOILECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MeCTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UYUTATEIBCKOMN
KYJIbTYpbl KaK CpPEACTBA B3aWMOJICHCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAY4YHOU JI€ATEIbHOCTH,

FOTOBHOCTb  OCYIICCTBJISATH  INPOCKTHYIO  H
HCCIIeIOBATEIIbCKYIO JIeSATCIIEHOCTD
WHIUBUIYaJIbHO U B TPYIIIIE;

OBiaseHue  yHUBEPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMU:

B) padora ¢ nnpopmanueii:

- BJIaJIeTh HAaBBIKAMHU MOJY4YeHHS WH(POpMALUU U3
HMCTOYHMKOB PAa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATH TIOUCK, aHAIN3, CUCTEMATH3AIUI0 U
WHTEpIpeTanio UHPOPMAIIMN Pa3IUYHBIX BUIOB
u GhopM IIpeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opmarax cC
y4eTOM Ha3HayeHus uH(OpPMAMU U [ENeBOH
ayIUTOpPUH, BBIOMpas ONTUMAIbHYIO  GopMy
MIPEICTABICHUS U BU3YaIU3allNH;

- OIEHUBATh JOCTOBEPHOCTh, JIECTUTUMHOCTh
uH(pOpMaIliK, €€ COOTBETCTBHE TMPABOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HWCIONB30BaTh CpPEACTBAa HH(DOPMAIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJOTUHA B PpEUICHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHMW3AIlMOHHBIX  337ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pPECypcocOepeKeHusl, TMPABOBBIX W
THYECKUX  HOPM, HOpM  HHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€lKOB NpH HarpeBaHuH,
[[BETHBIC pEaKUHUW OCJIKOB; TPOBOAMTH pEaKIUH HOHHOTO OOMEHa,
OTIPEeIIATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIIUU HA Cylb(ar-,
kapOOHAT- H  XJIOpWA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o Temam "Metammiel" u "Hemeramnsl") B
COOTBETCTBUHM C TPAaBWJIAMH TEXHUKM OE30MACHOCTH MPH OOpaIIeHUH C
BellecTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHUEM; MPEACTABIATh PE3yIbTaThl
XHUMUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3alUCH YPaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

- YMETb aHAJIU3UPOBATh XUMUUECKYIO HH(OPMALIMIO, ITOJIYy4aEMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoi HH(MOpManuu, cetb IHTEpHET U Apyrue);

- BIAJACTb OCHOBHBIMH METOJaMHM Hay4YHOTO IIO3HAHMSI BELIECTB U

XUMHUYECKUX  SIBIICHUH  (HaOmroJeHWe,  U3MEpPeHHe,  HKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb NIPOBOAMUTH PACUeThl MO XMUMHYECKUM (OpMyIaM U YypaBHEHUSIM
XUMHUYCCKUX peaKHI/If/'I C HUCITIOJIB30BAHUEM (1)I/IBI/I‘I€CKI/IX BCJIMYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BaTh
CUCTEMHBIE XUMHYECKHE 3HAHMUS U1 NPUHATHS PELIEHUH B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.
DddexkTuBHO
B3aMMO/ICHICTBOBA
Thb U paboOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIBHOU
JIeSTCIIEHOCTH;

Osiajaenue YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMU 1eHCTBUAMM:

0) coBMeCTHAS 1eATeJIbHOCTD.

- TOHUMATh M HCIOJb30BATh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- TNPUHUMATH LEITU COBMECTHOM JI€ATEILHOCTH,
OpraHU30BBIBaTh U KOOPJAMHHPOBATH JICUCTBUS I10
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpeensiTh pojau C y4eTOM MHEHUN y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOpJIMHUPOBAaTH U BHINOJHITH paboOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYUIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHue YHUBEPCAJIbHBIMHU PeryJsiTHBHbIMH
JeHCTBUSAMMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX JTFOJCH
MIpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- TIpU3HABATh CBOE MPABO W MPABO JPYTUX JFOJCH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIMU IPYTOro YeI0BeKa,

- yMETb IUIAHUPOBAaTb M  BBIIOJHATH XHMUYECKUH  3KCIEPUMEHT
(mpeBpailleHusT OPraHUYECKUX BEIIECTB MPU HArPeBaHHUM, IOTyYCHUE
ATWJIEHA U U3YyUYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIMM HA ajbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€lKOB NpH HarpeBaHuH,
[BETHBIE peakuuu OENKOB; TPOBOJAWTH pEAKIUH HOHHOTO OOMEHa,
OTIPEIeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIIUU HA Cynb(ar-,
KapOoOHaT- M  XJOpUA-aHUOHBI, HA  KATUOH  AaMMOHHS;  pellarh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUU C IpaBWJIaMHU TEXHUKM O€30IIaCHOCTU MpH oOpalleHuu ¢
BellecTBaMH U Ja0OpaTOPHBIM O0OPYIOBaHUEM; MPEACTABISATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B ()OpME 3alUCU YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB
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OK 07. B 06.1acTHIKO0JI0THYECKOT0 BOCITUTAHMS: - cbhopMupOoBaTh MPEACTABICHUA: O XHMMHUYECKOM  COCTaBIstOLIEH
CopeiicTBOBaThH - c(hOPMUPOBAHHOCTh SKOJIOTUYECKON KYJIbTYpbI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpPa, POJIM XUMHHU B TO3HAHWU SIBICHUN
COXPaHEHHIO IOHUMaHHUE BIUSHUSA COLMAIbHO-DKOHOMUYECKHX | IPUPOAbI, B (OPMHUPOBAHMU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpY’Karollen OpPOIIECCOB  HAa  COCTOSHUE  NPHUPOJHOW M | (YHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAMMOM Uil PEIICHUs] MPAKTHIECKUX
cpenpl, COLMAJIBHOW Cpelbl, OCO3HaHUE IJIOOATBHOIO | 33/1a4 U 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO U
pecypcocOepexer | XxapakTepa SKOJIOTHYECKHUX MPOoOIIeM; IIPUPOIHON Cpee;
110, IPUMEHSATh - IUIAHMPOBAHHWE U OCYULIECTBJIECHUE JEHCTBUH B | - yMeTh COONIO/ATh IPAaBUIIA SKOJIOTUYECKH 11€1eCO00pa3HOro MOBEACHUS B
3HaHUS 00 OKpY’Kalollled cpene Ha OCHOBE 3HAHMA IeNieil | ObITY M TPYAOBOW JESITEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/I0POBbI U
U3MEHEHUU YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA,; OKpY’Karolled NpUPOIAHON Cpelibl; YYHUThIBaTh ONACHOCTh BO3JCHCTBUSA Ha
KJIMMaTa, AaKTUBHOE HENPHUATHE JEMCTBUM, NPUHOCSIIMX | )KMBBIE OPraHU3Mbl OIpPEJEICHHBIX BELIECTB, NOHUMAas CMBICI IOKa3aTems
HPUHIUIIBL BpEJl OKpYXKarolleH cpene; IpeJeNbHON JOMYCTUMOM KOHIEHTpaluu
OEpEKITUBOTO - yYMEHHE TPOTHO3HPOBATh HEOIATONPHUSTHEIC
IIPOM3BOJICTBA, 9KOJIOTUYECKHE IOCIEACTBUS MPEIIPUHIMAEMBIX
3¢ heKTHBHO JIEHCTBUM, IPEAOTBPAIATh UX;
NeicTBOBATh B - pacimpeHue OIIbITA JeSITeIbHOCTH
YpE3BBIYANHBIX DKOJIOTUYECKOM HAIIPaBICHHOCTH;
CUTYyalUsAX - OBJIQJICHUE HABBIKAMH y4e€OHO-
MCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JeSITeIbHOCTH;

@opMHpPOBAaHHE YMEHHH CaMOCTOSTEIBHOIO - ®opmupoBaHHEe YMEHUN CaMOCTOSITEIBHOTO TOHUCKA HEOOXO0JUMOM
IK 2.1 MOMCKa HEeO0OX0IuMON MH(POpPMALUKU JUIsl pelieHus | MHpopMaluu JuIsl pelieHus  3aJad Ha OmIpeiesieHMe MacCOBOM 0,
COCTaBIIATE npodecCuOoHANBHBIX 3aj1au. HAXO0XICHNA XUMHUECKON (OpMYJIbI
JNCKTPOHHBIC -popMupoBaHuEe YMEHUH MCKATh HY)XHYI MH()OPMAIUIO MO JAUCHUILINHE
CXCMBEL, XUMHS B Pa3HBIX UICTOYHUKAX
IPOBOJTUTH
pacyeThl U aHAJIHU3
apaMeTpoB
JNEKTPOHHBIX
6s0k0B. C
NpUMEHEHUEM
CHeualIn3upoBaH
HOTO
IPOTPaMMHOTO

obecrieueHus B
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COOTBETCTBHHU C
TCXHUYCCKUM
3aJaHHUECM.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

2.1 O0BbeM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI

Bun yaeOHOM paboThI O0nem B
Jacax

O06BemM 00pa3oBaTEILHON TPOTrPAMMBI TUCITATIIUHBI 39

Conepxanue 39

BT. U..

TEOPETUIECKOe O0ydeHNe 22

MPAKTUYCCKUC 3aHATUSA

J'Ia60paTOpHI>Ie 3aHATUA

KOHTPOJIbHBIE paOOTHI

OIN| I

HpaKTI/I‘IeCKaﬂ IIOArOTOBKAa

[Tpuknagaoit Moynb (MK TPOECCHOHATBHO-OPHEHTUPOBAHHOE COJICPIKAHHE)

BT. 4.:

TCOPECTUYCCKOC 06y‘~IeHI/Ie

MPAKTUYCCKUC 3aHATUSA

NP> |wW

J'Ia60paTOpHI>Ie 3aHATUA

KOHTPOJIbHBIE paOOThI -

S

HpaKTI/I‘-ICCKaH IIOAroTOBKa

N

IIpomesxyTouHast arrecTanys - KOMIUIEKCHBIN 3a4eT




2.2. TemaTnyeckuii IJIaH U cogepxkanre JucuUUIMHBI «KOOA.10 Xumus»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0LeM 1aCoB dopmupyemblie
Pa3aesioB U TeM J1abopaTopHbIe U MPAKTHYECKHUE 3aHATHS, MPUKJIATHOH MOTYIb KOMIIeTeHIIHH
1 2 3 4
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 4
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
Crpoenne atoMmoB | Teopernyeckoe odyueHune 2
XAMUHCCKUX CoBpeMeHHass MOJEIb CTPOeHUsT aToma. CHMBOJIMYECKHH SI3BIK XMMHH. X AMHYECKUI DJIEMEHT.
SJICMCHTOB 1 DnektpoHHas KoH(purypamus atoma. Kimaccupukamnus XUMHUECKHX 3JIEMEHTOB (S-, P-, O-3J1€MEHTBI).
pupona BajnenTHble  DJIEKTPOHBL.  BaleHTHOCTb.  DIIEKTPOHHAS  IPUPOJA  XMMHUECKOM  CBSI3W. 2
XMUMUHYECKOH CBA3M | 1ok TpoOTPHLATEIBHOCTh. BHIAB XMMHYECKOH CBS3M (KOBAICHTHAs, HMOHHAs, METAIHYCCKAs,
BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHMs
Tema 1.2. OcHoOBHOE coepKaHue 2 OK 01
Ilepuonnueckuii [lepuonnueckas cuctema xumudeckux 3meMenToB [.1. Menneneesa. 2 OK 02
3aKOH U Ta0Iuna
JI.. MenneneeBa
Paznen 2. Xumuyeckne peakuumn 10
Tema 2.1. Tumesr OcHoBHOeE coaep:xaHue 2 OK 01
XMUMHYECKHX Teopernueckoe o0y4enune 2
peakiui Krnaccudukanys u THIBI XUMUYECKUX peaKuil ¢ yuacTueM HeopraHndyeckux BemiecTB. CocTaBieHue
ypaBHEHHH peakIiii COeTMHEHNS, Pa3IIOKEHUS, 3aMeIeHUs, 0OMEHa, B T.4. PEaKLUil TOpPEeHHs,
OKHCIICHHUS-BOCCTAHOBJICHHSI.
YpaBHEHUS OKUCICHUsA-BOCCTaHOBIEHHs. CTeneHb OKucIeHUs. OKUCITUTENb U BOCCTAHOBHUTEb. 2
CocraBiieHre ¥ ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM DIICKTPOHHOTO
Oananca. OKHCIMTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IIPUPO/IC, TIPOU3BOJICTBEHHBIX MPOIIECCAX U
KHU3HECATSIILHOCTH OPTaHU3MOB
[TpakTHueckas NOArOTOBKA 2
Tema 2.2. OcHoBHOeE coep:xaHue OK 01
DIEKTPONUTHYCCKA | TeopeTHueckoe 0byueHHe 2 OK 04
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S gucconranusa u

Teopus snekTponuTUYecKon auccorranuy. MIoHbl. DIEeKTpOINThI, HEANEKTPOIUTHI. Peakiinu HOHHOTO

WOHHBI 0OMEH oomena. CocTaBiieHUE peakifii HOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHeHUH. KncnoTHO-0CHOBHBIE peaknuuu. 3a1aHusi Ha COCTaBJICHUE HOHHBIX PeaKklni

JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.

HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIUXCS BEIIECTB) U PU3HAKOB 5

XUMHAYECKHX peakiuii. [IpoBenenue peakiuii HOHHOT0 00MEHa, ONPEIEIEHUE CPEIIbI BOIHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKIUi
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 12
Tema 3.1. OcHoBHOE co/lep:KaHue 2 OK 01
Knaccudukanus, Teoperuueckoe oGy4uenue 2 OK 02
HOMEHKJIaTypa I -

penMet Heopranndeckoi xumun. Kiaccugukays HeopraHn4eckux BeniecTs. [IpocTeie u croxHbIe

CTpOCHHC BeniecTBa. OCHOBHBIC KIIACCHI CJIOMKHBIX BEIIECTB (OKCHIBI, THIAPOKCUIbI, KUCIOTBI, COJIH).
HCOPraHMICCKUX B3auMOCBS3b HEOPraHUYECKUX BEMIECTB. ATPEraTHbIE COCTOSHMS BelecTBa. Kpucrammdeckue u
BCILCCTB aMmop(HbIe BelmecTBa. THITBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAs, MOJIEKYJIAPHAsi, HOHHAS, 2

MeTaJUInYecKas). 3aBUCHMOCTh (DU3MUYECKIX CBOWCTB BEUIECTBA OT THITA KPHCTAIIMIECKOW PEIIETKH.

3aBUCUMOCTh XUMHUECKOW aKTUBHOCTH BELIECTB OT BUIa XMMUYCCKON CBSI3U M THITA KPHUCTALTUICCKOM

pemeTku. [IprauHBI MHOTOOOpa3ns BEMIECTB

[IpakTudeckasi MOArOTOBKA
Tema 3.2. ®usuxo- | OcHOBHOeE coiepKaHUE 4 OK 01
XUMHYECKHE Teopernueckoe o0yuenune 4 OK 02
cBoncTBa Mertannbl. O6mue pusnveckre U XUMUYECKUE CBOMCTBa MeTauioB. CriocoObl momy4yeHus. 3HaueHUe
HCOPTaHMHYCCKUX METAJUIOB M HEMETAUIOB B TMPHPOJEC M KU3HEICITEIHHOCTH YENIOBEKa W OpraHm3MoB. Kopposws 1
BCLICCTB METAJIJIOB: BUABI KOPPO3HUH, CITIOCOOBI 3alIUTHI METAIIIOB OT KOPPO3UU

Hemerannel. OOmme Qu3nyeckue U XHUMHUYECKHE CBONCTBA HEMETANIOB. THUIHWYHBIE CBOMCTBA

memetrauioB [V— VII rpynn. Krnaccudukamus wW  HOMEHKJIATypa COCIWHEHUM HEMETaJUIOB. 1

KpyroBopoTsl OMOT€HHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOMCTBa OCHOBHBIX KIIACCOB HEOPTAaHMYECKHX BEIIECTB (OKCHIIOB, THIPOKCHJIOB,

KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 1

COGHHH@HHﬁ, BBICHIMX OKCUIAOB U THAPOKCHUIOB
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KonTpoabsHnas padora 1 CBoiicTBa HECOPraHUUYECKUX BEILIECTB

HpaKTI/ILICCKaH IIoAroToBKa

Tema 3.3. OcHoBHOE coep:kaHue OK 01
Wnentudukanms JlaboparopHas pabota «aeHTudukams HEOPraHUIeCKIX BEIICCTBY. OK 02
HEOPraHUYECKUX Pemrenne skcnepuMEHTaNBHBIX 33/lad 0 XUMHYECKUM CBOMCTBAM METAVIOB U HEMETAJIOB, IO OK 04
BEILIECTB pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB.
Paznea 4. CrpoeHne 1 cBOIICTBA OPraHUYeCKUX BellecTB
Tema 4.1. OcHoBHOE coaepxaHue OK 01
Knaccupukanus, Teopernueckoe odyuenue
CTPOCHHE 1 [losiBneHue u pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. MecTto u
HOMCHKJIATypa 3HAQ4YECHHE OPTAaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpraHn4CeCKUX XHUMHUYECKOE CTPOCHUE KAK MOPSJOK COCIAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HMX BAaJIEHTHOCTH.
BECILIECTB OCHOBHBbIE TOJIOKEHUS] TEOPUU XUMUYECKOTO CTPOEHUSI OpraHndeckux coenquHeHnii A.M. byrneposa.

VYrinepoaHslii CKENEeT OpraHUYecKONM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO

CTpOEHHS MOJIeKyJl. MI3oMepusi U U30MepHI.

[lonatue o QyHkuuoHanbHOM rpynme. Panukan. IlpuHOunsl Ki1accUpUKAMU  OPraHUYECKUX

coequHeHUl. MexnyHapoaHas HOMEHKJIAaTypa U MPUHLUUIBI HOMEHKJIATypbl OpPraHUYecKuX

coenunenuil. Ilonarue 00 a3zoTcoaep)kallUX COEIUHEHMSX, OMOJIOIMYECKH AaKTHUBHBIX BELECTBAX

(yrmeBomax, »kupax, Oeikax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHHSIX (MOHOMEp, IMOJIMMED,

CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHOE coep:kaHue OK 01
CaoiicTBa Teopernyeckoe o0yuenue OK 02
OpraHN4eCKUX OU3NKO-XMMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIAaccoB (0COOEHHOCTH OK 04
COeIMHEHUI KJaccU(UKAMU M HOMEHKJIATypbl BHYTPU KJacca; TOMOJIOTHUECKUH paa U obmas ¢opmyna;

n3oMepus; pu3ndecKre CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CITOCOOBI MOTyUEHNUs):

— NPEIENIbHBIE YIIEBOAOPOAB! (AJIKaHbI M LUKIJIOAIKAHbI). ['OpeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHUKOB TEIlJIa B IPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XKIEHUE
B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempeneibHble (aJKEHbI, aJKHMHBI M aJIKaJMeHbl) U apoMaTHYeCKHe YIJIEBOAOPOIbl. [opeHue
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AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAMCHHA JJISI CBAPKU U PE3KU MCTAJIJIOB

— KUCIIOPOJICOJEpKALINE COEAUHEHUS (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KMCIOTHI U 3(UPHI, alIbAETHIbI
U KETOHBI, XHUPHI, yriaeBoasl). IIpakTudyeckoe NpUMEHEHHE ATUJICHIVIMKOJNSA, TIIMLEpUHA, (eHoma.
[Ipumenenue Qopmanbaeruaa, aueTaabAerujia, YKCYCHOM KHCIOTBl. Mblla KakK COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoOroI1IMe CBOKWCTBA MbLja

— a3oTcoJepXKallie COeIMHEHHMs (aMMHbI M aMHMHOKHUCIOTHI, Oeliku). BblcOKOMOIEKyIspHbIE
COEMHEHMS (CUHTETUYECKHE M OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, OJIUMED, CTPYKTYPHOE 3BEHO.
[TonmmMepuszanus 3TUIEHA KAK OCHOBHOE HAIIPaBJIICHUE €TI0 UCIOJIb30BaHUS.

I'enernueckas cBs3b MEXKAY KjacCaMHM OPraHUYECKUX COEIMHEHUN

Tema 4.3. OcHoOBHOE co/lep:KaHue OK 01
Wnenrndukanms Teopernyeckoe o0yueHune OK 02
OPTaHHMHCCKUX buooprannueckue coenuHenus. llpumenenue u Ouonoruyeckas poib yriaeBoaoB. OKHcIeHHE OK 04
BCIIICCTB, HX YIJEBOJOB — HCTOYHUK OHHEPrUM JKHUBBIX OpraHu3zMoB. OO0JacTH NPUMEHEHHUS aMHHOKUCIOT.

SHAYCHHC 1 [IpeBpamienust OenkoB MUIIM B opraHu3Mme. buonornyeckue ¢yHkuuu OenkoB. buonornueckue

TpUMCHEHUC B ¢GyHKIMM xKpoB. Ponb opraHnueckoi XMMUK B pellIeHUH NMpoOJIeM NUIEBO 0€30nacHOCTH

OLITOBOH 1 . | KonTpoabnas padora 2 CTpyKTypa U CBONWCTBAa OPraHUYECKUX BEIIECTB

IIPOU3BOJICTBEHHOU

NeSITeNIbHOCTH

4eJI0BEKA

Pa3pea S. Kunernyeckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKHX PeaKuuii

CxopocTb OcHoOBHOe coiep:KaHue OK 01
XUMHUYECKUX OK 02
peaxuil. Teopernueckoe odyuenue

Xumudeckoe CKOpOCTh peakluy, €€ 3aBUCHMOCTb OT Pa3IMYHbIX (PaKTOPOB: NMPHPOJBI pearupyroyux BeIIECTB,

paBHOBECHE KOHIIEHTpaIun pearupyromux BEILIECTB, TEMIIEPATYPEI " IO pPEaKIMOHHON

noBepxHocTU. TernoBbiea(HeKThl XMMUYECKUX peakifii. DK30-U 3HIOTEPMUUECKUE, PEAKIIHH.
OObpatumocTh peakiuil. XUMHUYECKOEe pPaBHOBECHE M €ro CMEIIEHHWE TMOJ JEeHCTBUEM pa3INYHbIX
(bakTOopoB (KOHIIEHTpalMs pEeareHTOB WJIM TPOAYKTOB pEaKLIMH, IaBlIeHHE, TeMmIeparypa) Ui
CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN NMPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle [laTense
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IIpakTHYecKkue 3aHATHA 2 OK 01
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3a/JaHUil HAa aHaIN3 (DAKTOPOB, BIUSIOLNIMX HAa HM3MEHEHHE OK 02
CKOpPOCTH XUMHYECKOH PeaKIfy, B T.4. C MO3UIMIA HKOJIOTHIECKHU 11eJIeCO00pa3HOro NOBEJACHUS B OBITY
U TPYJOBOH IEATEIBbHOCTH B LIEJIAX COXPAHEHUS CBOETO 310pPOBbS U OKPYKAIOLIEH PUPOJHOM CpEJIbI. 5
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHuuna Jle-Illarense s
HaXOXKJCHHUs HAlpaBIECHUS CMEIIEHUS PABHOBECHS XMMHUYECKOH peakiuu U aHanu3 (HakTopos,
BJIMSIIOIMX HA CMEIIEHUE XUMUYECKOT0 pABHOBECHS
Pasnea 6. PacTBOpbI 1
Tema 6.1. OcHoBHOE co/lep:KaHue OK 01
HonsTne o Teoperuueckoe oGyuenue 1 OK 02
pactsopax PactBopenne kak ¢usmko-xumudeckuid mpouecc. PactBopbl. CriocoObl MPHUTOTOBICHHUS PACTBOPOB. OK 07
PactBopuMocTb. MaccoBast oy pacTBOpeHHOro BemiectBa. CMbICH IOKazaTels IpeaesibHO IK 2.1
JIONYCTUMOMN KOHIIEHTPAIMH U €r0 UCII0JIb30BaHUE B OLIEHKE HKOJIOIMUYECKOI 0€30I1aCHOCTH.
[IpaBuia 3KOJIOrMUYECKH IeJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESITEIbHOCTH B LEIAX 1
COXPAHEHHUS CBOETO 3JI0POBBSl U OKPY)KAIOILEH MPUPOJHON CpPEIbl; ONMACHOCTh BO3JAECHCTBUSI HA KUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenne nmpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 3a/IaHUi Ha PacTBOPBI, UCIOJIb3yEMbIE B ObITOBOI
Y IPOM3BOJICTBEHHOM AEATEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOeE coaep:xaHue 2 OK 01
HCCFGHOBaHHe JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PaCTBOPOB | JTaG0paropHas pabota «[IpHrOTOBICHHE PACTBOPOBY. OK 04
[IpuroroBneHre  pacTBOPOB  3aJaHHON  (MaccoBoM, %)  KOHLEHTpauuu (C  MPaKTHKO- 2 [K 2.1
OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OIIPEIETICHUE CPE/IbI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
[TpakTHyecKas MOAroTOBKA 2
Paznen 7. Xumust B ObITY ¥ IPOM3BOACTBEHHOI IEATEILHOCTH YeJI0BeKa 2 OK 01
Xumust B ObITY U OCHOBHOe coJepKaHne 2 OK 02
MIPOU3BOIACTBEHHOMN OK 04
IMpakTuyeckue 3aHATHSA 2
NEeITENbHOCTHU — = v OK 07
A — [Tonck m aHanu3 KeHWCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ yuyeToM Oyayiei
npopeCCHOHATBHON ~ JEATENIbBHOCTH 1O  TeMaM: BaKHEWIIME  CTPOMTEIbHbIE  MaTepualbl, 2 1K 2.1

KOHCTPYKIOMOHHBIC MaTCpuajibl, KpacKH, CTCKJIO, KCpaMHKa, MaTCpuajlbl I JJICKTPOHUKH,
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HaHOMaTepHallbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKH SHEPrHUHM, OPraHWYECKUEe W MHUHEpaJIbHbIC
yn00peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBASI XHUMHSL.
3amura:[Ipencrarienne pe3yabTaTOB PENICHUS KeCOB B (hOpMe MUHU-IOKIIA/Ia C TIPe3CHTalneH

I[MpakTHyecKas MoAroTOBKa 2
IIpoMesKyTOUHAS ATTECTAIMS 110 JUCHMILIMHE (KOMIUIEKCHBIN 3a4€eT) 2
Bcero 39
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3.YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBLLIEOBPA3OBATEJIBHOM
JTUCHUIINHbBI

3.1. TpeboBanus K MUHIMAJIHLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ECIIEUEHUIO

Peanuzanus nporpaMMel JUCHUIUIMHEI TPEOYET HAMMYKS y4eOHOTO KabuHeTa
«XHUMHSA ».

O6opynoBanue y4eOHOT0O KaOMHETa:

Texnuyeckue cpeacTBa O00y4YeHHsl: KOMIIBIOTEp C YCTpOIICTBAaMH BOCIPOU3BEACHUSA 3BYKA,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OobOopynoBanue jgaboparopuu HW PpadoYux MecT JA0OPATOPUM: MEH3YPKH, MHIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOIM, JYMbl, NMPEAMETHbIE W TMOKPOBHBIC CTEKJA, IJIAHILETHI s
KaleJlbHBIX peakiuid, (QuiabTpoBaibHast Oymara, MPOMBIBAJIKH, CTCKJISIHHBIE NPOOUPKH, pPE3NHOBHIC
npoOku, (GoHAPUKH, HAOOP PEaKTHBOB, CTEKISIHHBIE MAJIOYKH, IITATUBBI I TPOOUPOK; MEpHBIE
LHWIMHIPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKU JenuTenbHble umuHapuyeckue (50-100 mut), cTymku c
necTukoM, (appopoBbie YAIIKH, NHHLIETH, (QHUIBTPH OyMaKHBIC, BaTa, Mapiisi, YacOBHIE CTEKIIa,
ANEKTPOIUIUTKH, TaOOPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPETKU, CIUYKH, MPUOOP A7 MOTyYeHHUS Ta30B
(umu mpoOHMpKa ¢ Tra300TBOAHOW TPYOKOi), HepxaTenu uis NPOOUPOK, CKISHKH s XpaHEHUs
PEaKTHBOB, pa3laTOYHbIC JOTKH; XuMHYeckue ctakanbl (50, 100 m 200 wur); mmaTenu; MHHICTHI;
TUTEINIbHBIE HIUMIIbI; CEKYHIOMEpHI (TaiiMepsl), MmepHble pooupku (Ha 10-20 M) u MepHbie KOiObI (25,
50, 100 u 200 mur), BogsHas OaHsl (WJIM TEPMOCTAT), CTEKISHHBIC MATOYKH; KOHUYCCKHE KOJIOBI ISt
tutpoBanus (50 u 100 mi1); MHAMKATOPHBIE OJIOCKU /1715 onpeaeneHus pH u crangapTHas UHAUKATOPHAS
HIKaJa; YHUBEPCATbHBIM UHUKATOp; nuneTku Ha 1, 10, 50 mu (wnm po3atopsl Ha 1, 5 u 10 M), GropeTku
JUISL TATPOBaHUS, MeauuHckue mmpuibl Ha 100—150 mui, naGopaTopHble W/MIU aHATUTUYECKHUE BECHI,
pH-MeTpsl, cymmiabHbIN mKad, 1 ap. 1abopaTopHOE 000PYIOBaHUE.

3.2. UndopmarmonHoe obecrieueHne 00yueHus

1.OcHoBHas nuTEpaTypa:

1).Capraes I1. M. O0mias u Heopraunueckast xumus. M.: U3narensctBo «Jlanp» (CI10),2023
2).Apremenko A.U. Oprannueckas xumus .M.: U3narensctBo «Jlanp» (CI10),2023

2. JlonomHUTEIBHAS JTUTEPATYPA:

DI'adpuensn O. C.,Octpoymos U. I' Xumusi10 knace. bazoBsiif ypoBenb. Mocksa: JIpoda,2022r.
2) I'abpuensu O. C., OctpoymoB U. I Xumus 11 knacc. bazosslit yposens. Mocksa: lpoda,2022 r
3. IHdopMamoHHbIe peCypChI:

1.: snekTpoHHass OMOMMOTeUHas cucTema: caiit. — Mocksa, 2018 -.-URL: https: //www. pvg. mk. Ru/
(omumminana «ITokopu BopoObeBsl roph»). ([lata oopamenus 05.04.2021)

2.: DJIIEKTpOHHAs OMOIMOTEeYHAast cucTema: caT. — Mocksa, 2020 -.-URL: https: //www. hemi. wallst. Ru/
(OGpa3zoBaTenbHBIN CalT AJIsl MKOTLHUKOB «XuMus»). ([lara obpamenus 05.04.2021)

3.: anekTpoHHast OMOIMOTeUHasi cucTema: cait. — Mocksa, 2021 -.-URL: https: //www. alhimikov. Net/
(O6pa3zoBarenbHBbIi cCalT aJst MKOILHUKOB). ([lara oOpamenus 06.04.2021)
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUIIJIMHbI

KoHTposb 1 olieHKa pacKphIBalOTCS Yepe3 YCBOCHHBIE 3HAHUS U IPHUOOPETEHHbIE 00YYarOIMMHUCS

YMEHHsI, HallpaBJIeHHbIC HAa ()OPMUPOBAHUE OOIIMX U MPOPECCHOHATBHBIX KOoMITeTeHIMI. KoMmereHmm
JOJKHBI OBITh COOTHECEHBI C TPEIMETHBIMU pe3yibTaTamMu. J[Jis KOHTPOJS W OIEHKU pPe3yabTaTOB
o0OydeHHUsl TperoaBaTeb BBIOMpaeT GOPMBI M METOMABI ¢ y4eTOM MpodecCHOoHaNu3aul O0y4eHUs 10
[IporpaMme JUCLUILUIMH

Ne OI:(/H Monyabs/Pa3nen/Tema |  Pe3yabrat 00yuyenuss | Tunbl OlleHOYHBIX MEepONPUSTHIA
I OcHoBHOe cogepkaHue
1 Pa3nes 1. OcHoBbI Popmymposars
0a30Bble MOHATHUSA U
CTPOEHHs BellecTBa
3aKOHbI XUMHUH
1.1 OK 01 | Crpoenue aToMOB Cocranars xumuueckue | 1. Tect «CTpoeHne aToMOB
XUMUYECKHX (bopMyIIbl COEIMHEHUN B | XUMUYECKUX AJIEMEHTOB U MPUPOa
3JIEMEHTOB U IIPUPOAA | COOTBETCTBUU CO XUMHUYECKOH CBSA3U.
XUMUYECKON CBSI3U CTENEHbIO OKUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, | XHMHUYECKUX (OPMYIT
MCXOJIS U3 BAJICHTHOCTU | JBYXaTOMHBIX COEAMHEHUN
u (oxcum0B, CyNb()HUIOB, TUAPUIOB U
ANEKTPOOTPHUIATEIIBHOCT | T.II.).
u
1.2 OK 01 | ITeppognuecknii 3ak0H | XapaKTepU30BaTh 1. Tect «Metannnueckue /
OK 02 | u Tabnuma J1.1. XHUMHUYECKHE AJIEMEHTHI B | HEMETaUINYECKHE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AIEKTPOOTPHUIATEIIHHOCTD U
MIOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME | XUMUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB | COOTBETCTBHUE C UX DJIEKTPOHHBIM
.. Menneneesa CTPOECHHUEM U IIOJI0KEHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[.1.
MenneneeBay.
2 Paznean 2. Xapakrepu3oBarhb
XuMuyeckue THIIBI XMMHYECKUX
peakunu peaxuuit
2.1 OK 01 | Tunsl XUMHUYECKUX CocraBmsTh peakuun 1. 3amaun Ha cocTaBiIeHUE
OK 04 | peakuuit COEMHEHMUS, YpPaBHEHUU PEaKIUid:

pasnoXeHus, 0OMeHa,
3aMEIIECHMS,
OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIC
peaxIu

— COEMHEHHS, 3aMeICHUSI,
pasnokeHusi, 0OMeHa;

— OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKITUH C
HCITOJIb30BaHUEM METOa
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OK/MI

Ne K Monyas/Pa3nen/Tema | Pe3dyabrar 00ydyenuss | THnbl OHeHOYHBIX MePONPUATHIA
AIIEKTPOHHOTO OaiaHca.
2.2 DNEeKTPOIUTHYECKAS CocraBisiTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
JUccoLuanus u XUMHUYECKUX PEaKLIUU MOJIEKYJISIPHBIX M MOHHBIX PEaKLHH
MOHHBIA OOMEH MOHHOTO OOMEHa ¢ C Y4aCTHEM KHCJIOT, OCHOBaHUH U
y4acTueM coJiel, yCTaHOBJIEHUE U3MEHEHUS
HEOPraHUYECKUX KHCIIOTHOCTH CPEJIbI
BEILIECTB 2. JJaboparopHnast padota "Tumsl
XUMHUUYECKUX peakiui”
3 Pa3nen 3. Ctpoenue u | UccaenoBats ctpoenue | KonrpoabHas padora
CBONCTBA U CBOMCTBA «CBolicTBa HEOPraHUYECKUX
HEeOpraHu4ecKux HEOpraHMu4ecKUuX BellecTB)
BellecTB BellecTB
3.1 OK 01 | Knaccudukanus, Knaccudumnuposats 1. Tect «<HomeHnknatypa u
HOMEHKJIaTypa U HEOpraHUYECKHe HA3BaHHME HEOPTAHUUECKUX
CTpOCHHE BEIIIECTBA B BEIIECTB UCXOJI U3 UX
HEOPraHUYECKUX COOTBETCTBUU C UX XUMHAYECKON (OPMYIIBI WITH
BEIIECTB CTpPOEHUEM COCTaBJICHUE XUMUYECKOU
(bopMyJIbl UCXO/ U3 HAa3BaHUS
BEIL[ECTBA 10 MEXAYHAPOIHON MU
TPUBUAIILHON HOMEHKJIATYPE».
2. 3agauM Ha pacyeT MaccOBOU
JIONH (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeIMHEHMST) B
MOJIEKyJIe (CMECH).
3.2 OK 01 | ®u3uko-xuMuyecKue YcranaBiuBaTh 1. Tect «OcobeHHocTH
OK 02 | cBoiicTBa 3aBHUCHUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHHM, aM(pOTEpHBIX
BELIECTB HEOPraHUYECKUX THJIPOKCHUJIOB U COJIEM».
BEILIECTB OT CTPOCHUS 2. KontponpHas pabota
aTOMOB U MOJIEKYII, a
TaK)Xe THIa
KPUCTaJUIMYECKOU
pELIETKH
3.3 OK 01 | Unentudukanus Hccnenosars 1. ITpakTHKO-OPHUEHTUPOBAHHBIE
OK 02 | HeopraHUYECKUX KAuECTBEHHBIC PECAKLIMM | 3aJIaHUS [10 COCTABJICHUIO
OK 04 | BemecTB HEOPraHUYECKUX XUMUYECKUX PEAKIUHN C y4aCTUEM
BEIIECTB HEOpPraHMYECKUX BEIIECTB,

HCIIOJIB3YEMBIX IJIA UX
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OK/MI

Ne K Monyas/Pa3nen/Tema | Pe3dyabrar 00ydyenuss | THnbl OHeHOYHBIX MePONPUATHIA
UJIeHTU(UKAITUY.
4 Pasznea 4. Crpoenne u | UcciaenoBarh crpoenne | KonrposabsHasi padora
CBOMCTBA H CBOliCTBa «CTpoeHue u cBOICTBA
OpPraHMYecKux OPraHMYecKHUX BelleCTB | OPraHMYeCKUX BelecTB»
BellleCTB
4.1 OK 01 | Knaccudukarnmus, Knaccudumnuposars 1. 3agaHus HA COCTABJICHUE
CTpOCHHE U OpraHMYEeCcKHe BellecTBa | Ha3BaHUU OPTaHUYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COEIMHEHUH 10 TPUBUATILHON WU
OpraHHYECKUX CTpPOEHUEM MEXIYHApOJAHON CHCTEeMaTHYEeCKOU
BEIIIECTB HOMEHKJIaType.
2. 3ajaum Ha ompeesieHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOMS
13 3JIEMEHTHOTO cocTana (B %)
4.2 OK 01 | CsoiictBa YcTaHaBiIuBaTh 1. 3agaHus Ha cocTaBlIEHUE
OK 02 | oprannueckux 3aBHUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX PEAKIUN C
OK 04 | coenunennii XUMUYECKUX CBOMCTB Y4aCTHEM OPTaHUYECKUX BEIIECTB
OpTraHWYECKUX BEIIECTB | HA OCHOBAaHUU UX COCTaBa U
OT CTPOEHUS MOJICKYJI CTPOCHHSI.
2. 3ajaHus Ha COCTaBJICHHE
YpPaBHEHUN XMUMHUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX PEaKUui 1
T€HETUYECKOM CBSI3M OPraHMYECKUX
BEII[ECTB Pa3HBIX KJIACCOB.
3. PacueTrHble 3a1a4M 110
YpaBHEHUSM PEAKINI C yJ4acTHEM
OpraHUYECKHUX BEIIECTB.
4.3 OK 01 | Unentudukanus Hccnenosars 1.IIpakTuKO-OpUEHTHPOBaHHBIE
OK 02 | oprannueckux KAueCTBEHHbIC PEAKLIMM | 3aJIaHUsI 10 COCTABJICHUIO
OK 04 | BemiecTB, X 3HAYEHUE | OPraHUYECKUX XUMHUYECKUX PEAKIUHN C yHaCTUEM

Y IPUMEHEHHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIEATEIIbHOCTH
YyeJloBeKa

CO€IUHEHHUH OTACIbHBIX
KJIaCCOB

OpPraHMYECKUX BEILECTB, B T.U.
MCIOJIb3YEMBIX JIJISl UX
uAeHTU(PUKAIH B OBITY U
MPOMBIIIJIEHHOCTH.
2.KOHTpOJbHAs paboTa
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OK/MI

Ne K Mopnyas/Pa3nen/Tema | Pesyabrar o0yyeHusi | THIbI OlleHOYHBIX MEPONPUATHIA
5 Pa3nean S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JINYHBIX
TepMoAMHAMHUYeckHe | GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 OK 01 | CkopocTh XUMHYECKHX | XapaKTEepU30BaTh [IpakTHKO-OpHUEHTHUPOBaAHHBIE
OK 02 | peakuuii. XuMHUYECKOE€ | BIUSHUE KOHLICHTPALUKA | TEOPETUYECKHE 3aJaHUs HA aHAJIU3
paBHOBECHE pearupyromux BemecTB | (akTOpoB, BIMUSIONINX Ha
U TEeMIIepaTypbl Ha M3MEHEHUE CKOPOCTH XUMUYECKOU
CKOPOCTb XUMHUYECKUX peaxuuu. IIpakTuko-
peaxkuuit OpUEHTUPOBAaHHBIE 3aJIJaHUS HA
XapakTepus3oBaTh IIpUMeHeHue npuHuuna Jle-
BIIUSTHUE U3MEHEHUS [atenbe 1u1st HAXOXKIACHUS
KOHIICHTPALlUU BELECTB, | HAIPaBJICHUS CMELICHUS
peakLuu Cpesl U PaBHOBECHSI XUMHUECKOU PEaKLUU
TEeMIIepaTypbl Ha U aHanu3 (pakTopoOB, BIUSIONINX HA
CMEUIEHUE XUMUYECKOTO | CMEUIEHUE XUMUYECKOTO
paBHOBECHUS paBHOBECHUS
6 HccaenoBarb
Paszen 6. PacTBopbr HCTHHHBIE PACTBOPBI C
3aJaHHBIMH
XapaKTepPUCTHKAMU
6.1 OK 01 | ITonstue o pactBopax | Pasnmuyars nctunHble 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.
IK 2. IIpakTHKO-OpUEHTUPOBAHHBIE
2.1 pacyeTHbIC 3a/IaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIC B OBITOBOM 1
IIPOU3BOJICTBEHHON JESATENbHOCTH
4esIoBeKa
6.2 OK 01 | UccnenoBanue HccnenoBath pusuko- Jlaboparopnas paboTa
OK 04 | cBoiicTB pacTBOpOB XUMUYECKHE CBOMCTBA “ITpuroroBieHue pacTBOPOB”
IK HUCTUHHBIX pacTBOPOB
2.1
1 IIpogeccrnoHa/ILHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAepKAHUE IPUKJIIATHOTO MOLYJIs1)
7 Pa3znen 7. OuennBaTh )
Xumus B ObITY H NOCJIe/ACTBUSA ObITOBOM
NPOM3BOJACTBEHHOMI U NIPOU3BOJACTBEHHOM
AesITeJIbHOCTH NAeATEeJbHOCTH
YyeJIOBeKa YeJIOBeKa € MO3HIMI

IKOJIOTHYECKOH
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OK/MI

Ne K Monyas/Pa3nen/Tema Pe3yabTaT 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHIA

0€301macHOCTH

OK 01 | Xumus B ObITy U OuenuBats nocnencteus | Keiic (¢ yuerom O0ynyieit

OK 02 | npon3BOACTBEHHOM OBITOBOM U npodeCCHOHATILHOM 1eATETEHOCTH )

OK 04 | nestenbHOCTH MIPOU3BOJACTBEHHOMN Bo3MOXHBIE TEMBI KENCOB:

OK 07 | uenoBeka NEITEILHOCTH YEI0BEKa 1. IloTemnenue Kiumara u

[IK C IIO3UIUH BBICBOOOXIEHUE I'a30BbIX

2.1 DKOJIOTHYECKON THAPATOB CO JIHA OKEaHa.
0€e30IacHOCTH 2. Byaymue marepuansl s aBua-,

MalIuHO- U PUOOPOCTPOCHUS.
3. HoBble maTepuaiibl s
COJTHEUHBIX OaTapei.
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