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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl

Oo6meo6pazoBarenbHas guciumuinHa COO.01.07 «Xumus» sBiseTcs 00s13aTeIbHON YacThIO
o01ieo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ PI'OC CIIO no
cnenanbHocTH 09.02.07 MHpOpMaIMOHHBIE CHCTEMBI U TTPOTPAMMHUPOBAHHE.

1.2. llesu 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIINHBI :
1.2.1. Heap u 33291 JUCHHUILINHDI

Ilenp — dopmupoBaHHE Yy CTYJIEHTOB XHMHYECKOM COCTaBIIAIOLIECH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI IPUHATHUS PELIECHUM B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTyaLUsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHOM cperie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHWs XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJIOCTHOW HAaydyHOM KapTHHBI MHpA, B3aUMOCBS3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs MPOBOJUTH pacyeTbl IO XHUMHUYECKUM (opMmyraM U ypaBHEHUSAM
XUMHYECKMX  peaklUui, IUIAHUPOBaTb M  HMHTEPIPETUPOBATH  PE3YyJbTaThl  XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HaABBIKM IMPOBEIECHUS XMMUYECKUX SKCIIEPUMEHTAIbHBIX UCCIEIOBaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U 1HoaGopaTopHbIM
000py10BaHuEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTb U 0000IIAThH
MH(POPMALIMIO XUMUYECKOT0 XapaKTepa U3 pa3INuHbIX HCTOUHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) copmupoBaTh MOHUMAaHHE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKH U TEXHOJIOTUI
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHHUsI 0011e00pa30BaTeJbHON AUCHMILIUHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue JUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00I1e00pa30BaTEIILHON IUCITUTITHHBI

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEIBHO (dhopMyHpoBaTh u
aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NINn
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111IeHHS;

- OINpenensaTh e NeSATeNbHOCTH, 3a/aBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUXKCHUA,

- BBIABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU
pEIIeHNH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIeN0BaTEIbCKUE IeHCTBUSA:

- BJIAJIETh HaBBIKAMH y4eOHO-

Kon u IInanupyemMble pe3yJbTaThl 0CBOCHHS THCIUIIIUHBI

HaNMMeHOBaHHe

(¢hopmupyembIx Oo0urue JAucuMninHapHble

KOMIIeTeHI M i

OK 01. | B yacTé TPyA0BOIr0 BOCIUTAHUA: - BJIAJETb CHUCTEMOM XMMHUYECKMX 3HAHHUW, KOTOpas  BKJIIOYAET:

Bribupatb - TOTOBHOCTb K TPyAy, OCO3HaHHE IICHHOCTH | OCHOBOMOJAralllue MOHATUS (XUMHUYECKUN SJIEMEHT, aTOM, DJIEKTPOHHAS

CIocoObI MacTepeTBa, TPyAomooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,

pelleHust 3ajay | - TOTOBHOCTb K aKTUBHOW [CATENIBHOCTH | BaJIeHTHOCTb, 3JIEKTPOOTPHILATENLHOCTh, CTENEHb OKUCJIEHHUS, XUMHYecKas

npodeccHOHaIBH | TEXHOJOTHYECKOH 1 COLMATBHOH | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YIIEpPOIHBIA CKENeT,

oif lesTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHUIMUPOBATS, (GYHKIMOHATIBHAS TPYIINA, PajuKall, U30MEpHs, U30MEPbI, TOMOJIOTUYCCKUH

NpUMeHHTENpHO | [VTAHAPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMoIOrH, YriaeBo0pOIbl, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHUS,

K pasiuyHply | TAKYIO ACATCILHOCTD, OMOJIOTHYECKH AKTUBHBIE BEIECTBA (yIJIEBOJbI, JKMPBI, OEIKM), MOHOMED,

KOHTEKCTaM ) HHTEpeC K PasTMaHBIM chepam MOJIUMEP, CTPYKTYpPHOE 3BCHO, BBICOKOMOJICKYJIIPHBIC  COCIMHCHUS,
IPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTAJNTMYECKasi PEIIETKA, THIbI XUMHUYECKUX PEaKiuil (OKUCIHUTEIbHO-
OBjajieHne YHUBEPCAJbHBIMH  YYeOHBIMH

BOCCTAHOBHUTEJIBHBIC, K30~ U YHIAOTEPMUUYECKHE, PEAKIITUH HOHHOTO 0OMEHA),
pacTBOp, BIEKTPOIUTHI, HEIJEKTPOIIUTHI, INEKTPOIUTHYECKAS UCCOLMUALMS,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKON pEaKIUH, XUMAYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOSHUS
oprannyeckux BemniecTB A.M. BytnepoBa, Teopus 3IEKTPOIUTUUYECKON
auccoumranuu, nepuoauyeckuit 3akod .M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, (PAKTOIOTHUECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MaCHOM HCIOIb30BAHUH
BOKHEUIIINX HEOPraHWYECKHMX ¢ OPraHWYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON IESITEIBHOCTH YEIOBEKA;

- YMETh BBISBIATH XapaKTEPHbIE MPHU3HAKA W B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, MPUMEHATh COOTBETCTBYIOLIME MOHATUSA NIPU ONKUCAHUU CTPOCHHUS
Y CBOMCTB HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB M MX MPEBPALCHHUII;

BBISBJISITH  B3aMMOCBS3b ~ XMMHYECKMX 3HAaHMM C  TIOHATUAMHU |
MIPEACTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W MPUKIAAHON XHUMHUU H

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerus, YKCyCHas KHCJIOTa, TJIMIMH, YrapHbIi ras,




HCCIIEN0BATEIBbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3peleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABHUI'ATh

TUIIOTE3y €€ PELIEHUs, HaXOAUTh APTYMEHTHI
JUI  J1OKa3aTelbCTBA CBOUX YTBEPKICHMI,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

- aHaIM3MUpOBaTh IOJYYEHHbIE B  XOJ€
peuieHusl 3ajadd  pe3yJsbTaTbl, KPUTUUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMETh MIEPEHOCUTh 3HAHUS B
[I03HABATEJIbHYI0O U IPAKTUYECKYIO oO0nacTu
KHU3HEIECATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUSA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIIBIN ra3, aMMHaK, TallleHasl U3BeCTh, HETallleHass U3BECTb, MMUThEBas
Co/lla U JIPYTHX), COCTaBIATH (OPMYJIbl HEOPTaHUYSCKUX M OPTaHUYECKUX
BEIICCTB, YPaBHCHUS XHUMHYECKHX pEAKIHi, OOBSICHATH WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC XHUMHYECKHE CBOMCTBaA BCIIIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMHU U 3aMUCIMH YPaBHEHUM XUMUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBAaTh MPUHAJICKHOCTb H3YUYCHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB K ONPENEICHHBIM KjaccaM M IpylnnaM COECIUHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAKHEHIIHME CBOWCTBA; OMPENEISATh BHUIBI
XUMUYECKUX CBs3CH (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
THUIIBI KPUCTAJUIMICCKUX PEIICTOK BEIIECTB; KIACCHPUIIMPOBATH XUMUICCKUE
peaKIuu;

- chopmupoBaTh TPEICTABICHHUS: O MATEPHAIBLHOM CIUHCTBE MUPA,
3aKOHOMEPHOCTSIX Y T0O3HABAEMOCTH SIBJICHUM MPUPOJIbI; O MECTE U 3HAUCHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B oO0ecrneyeHuu
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PELICHUH POOIIEM SKOIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO37IaHMM HOBBIX MaTEPHUajOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00ECIICUCHUH
palMOHAIBHOTO TIPUPOAOIIONIH30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS U
o0mieil KyJabTyphl 4eNOBEeKa, a TaKKe OJKOJIOTHMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM CpeIe;

- BJaJAE€Th CUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS  (JOTIOJHUTEIBHO K CHCTEME TOHSATUU
0a30BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE M BO30YXJICHHOE COCTOSHUE aTOMa,
ruOpuaAN3aIsa aTOMHBIX opOuTanel, xumuueckas cBsi3b ("c" u "n", KpaTHBIE
CBSI3W), MOJSIpHAsh KOHIIEHTpAIMs, CTPYKTypHas ¢Gopmysia, H30OMEpHs
(cTpykTypHasi, reoMeTpuyecKkas (LHC-TPAHC-U30MEPHs), TUIIBI XUMUYECKUX
peakiuii (roMo- U TeTeporeHHble, OOpaTUMble U HEOOpAaTUMBIE), PACTBOPHI

(MCTHUHHBIE,  JMCIEPCHBIE  CHCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIINY, DJIEKTPOJIN3, KPEKUHT, PUGOPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIEKAllUe B OCHOBE
NOHUMaHMsl TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJSIPHOM M HaJMOJIEKYJISIDHOM  YPOBHSX; TNPEJACTABICHUA O




MEXaHU3MaX XMMHMUYECKHUX pPEaKLHi, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOHN JESITEIBHOCTH YEJIOBEKa; OOMIMX HAYYHBIX
IPUHIUIIAX XUMUYECKOr0 MPOU3BOACTBA (HA IPUMEpPE TPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepadboTKu HePTH);

- YME€Th NPOBOAMTH PACUYEThl MO XMMHUYECKUM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PHU3UYECKUX BEITUYMH (MAacCHI,
o0beMa Ta30B, KOJIMYECTBA BEIECTBA), XapaKTEPU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueThl [0 HAXOXKICHUID XUMHYECKOU
dopMysbl BelIeCTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BELECTBA)
IIPOJYKTa peakliiu, €CJIi OJHO U3 UCXOJIHBIX BELIECTB /IaHO B BUJIE PACTBOPA
C ONIpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOrO BEIIEeCTBAa WIM JAHO B
n30bITKE (MMEET IIPUMECH); pacu€Thl MACCOBOM MM OOBEMHOMN JT0JIM BBIXOAA
NPOAYKTa PEaKIMH; pacueThl TeIIoBOro s¢¢exra peakuuid, oObEeMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIBJIATh XapaKTEpHbIE NPU3HAKA M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, TPUMEHITh COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH  B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU U
NpEeCTaBICHUAMH JAPYTUX NPEAMETOB [l 00jiee OCO3HaHHOTO MOHUMAaHMS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHMA Ui OOBSICHEHHS M MPOTHO3MPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPOLY;

- YMETh MHCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAMHEHUM
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MPHUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YUYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKHUX COEAMHEHHUH; MCMOIb30BaTh XUMUUECKYIO
CUMBOJMKY JUIi COCTaBJeHHUS (OpMyNl HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMya OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPAaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUS MIEKTPOHHOIO OajlaHCca 3THX PeaKIMid;




peakiuii HOHHOTO OOMEHa IyTeM COCTABJICHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPABHEHU; peakiuil TUAPOIU3a, PEAKIIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEP)KIAaTh XapaKTepHble XMMHYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMHU IKCIEPUMEHTAMU U 3alMCSIMHM YPAaBHEHUH XUMHUUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMPOBaTh HEOPTaHMUECKUE U OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUpATh OCHOBAHHUS M KPUTEPHUH
U KIacCU(UKAMU M3Y4aeMbIX XUMHYECKUX OOBEKTOB; XapaKTEpHU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, PUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpyInmnam COeIUHEHUH (IIPOCThI€ BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJNIM; YTJIEBOJIOPOABI, HPOCTbIE 3(GUPHI, CHUPTHI, (PEHOJBI, ANbIETHIBbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIEC S(UPHI, )KUPBI, YTIIEBOIbI, AMUHBI,
AMUHOKUCIJIOTBI, OCNIKH); IPUMEHSTh 3HAHUS O COCTaBe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKMX PEaKLUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIATh HA KOHKPETHBIX NMPUMEPAX XapaKTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIAa KOBaJIeHTHOM cBs3M ("c" u "), B3aMMHOTrO BIUSHUS aTOMOB M IPYII
aTOMOB B MOJIEKYJaxX; a TaKkKe OT OCOOCHHOCTEH peajau3alMy pa3indHbIX
MEXaHHU3MOB NIPOTEKAHUSI pEaKLnii;

- YMETb XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y>KJIEHHOM COCTOSIHUM) W HMOHOB XHUMHYECKHX »JJIeMeHTOoB 1 - 4
nepuonoB Ilepuonuueckoit cucremsl .M. MeHnneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HCIONb3ys monsatusa "s", "p", "d-anekrponnsie" opOutanmy,
HHEPreTUYECKUEe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUH MO IMepuojaM U
rpyImmnam;

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa
MOKCKA, aHaJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAHHOTO Ha  JMasiore KYJbBTYP,

- yMeTh IUIAHUPOBATh W  BBIMIONHATH XUMHYECKHH  OKCIEPUMEHT
(npeBpallleHuss OpPraHMYECKHUX BEIIECTB IPU HArpEeBaHHUM, IMOIyUYEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MM HA aJIbJIETUIBI,
Kpaxmall, YKCyCHYIO KHCJIOTYy; JeHaTypamus OCIKOB TpH HarpeBaHUH,
IIBETHBIC pEaKIuu OEIKOB, TMPOBOJWTh PEAKIMH HOHHOTO OOMEHa,




u
MHTEPIIpETaluU
UHPOpPMALIUU U
nH(pOpMaITnOHH
BIC TEXHOJIOTHHI
JUTSI BBITIOJTHEHUS
3a1a4
podeCCHOHAIIbH
Ol AeATENIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B MNOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KyJbTYphl Kak  CpeAcTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LICHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTb  OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIE0BATEIIBCKYIO

JeSTeNIbHOCTh MHIUBUAYATbHO U B TPYIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMUAEHCTBUSMM:

B) padora ¢ undopmanmeii:

- BJIaJICTh HaBBIKAMH MOJy4YeHUs HHGOpMAIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
uH(pOpMAlIUK PA3NUYHBIX BUAOB U GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
Y4eTOM Ha3Ha4YeHHs MH()OpMAIHM U IEIeBOM
ayJIMTOPUH, BBIOUpAs ONTHUMAIbHYIO (opMy
MIPE/ICTaBICHUS U BU3YyaIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
nHpOpMAINY, €€ COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIONB30BaTh CPENCTBA MH(POPMAIMOHHBIX
U KOMMYHHUKAI[MOHHBIX  TEXHOJOTHUH B
pElIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/lad4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€30aCHOCTH;

OTIpeNeNATh CPeay BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU Ha Cynbdart-,
KapOOHAaT- M  XJOPUJ-aHUOHBI, HA KATHOH AaMMOHMs;,  pelarhb
JKCIIEpUMEHTaJbHbIE 3anaun 1o TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUM C IIPAaBMJIAMM TEXHUKHU O€30MAaCHOCTH IpU OOpallleHHH C
BEIIECTBAMH U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTATHI
XMMHMYECKOI'0 SKCIIEPUMEHTA B (pOpMeE 3allUCH YpPaBHEHHUH COOTBETCTBYIOILUX
peakuuii ¥ GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,

- YMeThb aH&JINW3MPOBATh XUMHUYECKYI0 HH(POPMALUIO, IOJIy4aeMyl U3
pa3HbIX MCTOYHHMKOB (CPEICTB MaccoBOil MH(opmauuu, cetb VHTEpHET U

Apyrue);

- BJIaACTb OCHOBHBIMU MCTOJAMH HAYYHOI'O II03HAHHA BCIICCTB H
XUMHUYECKUX  SIBJICHUH  (HaOmrofeHWe,  HM3MEpEeHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YyMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMylaM U ypaBHEHUSIM
XUMHWYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/ISI/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPHUHATUS peIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

- yMeTb CaMOCTOSTENIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘IGHI/Ie U HU3YyUYCHHUC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHX BEIECTB, KAUeCTBEHHbIE PEaKIMHU YIIIEBOJOPOIOB Pa3INYHbBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPTaHMYECKUX BEIIECTB, pEIICHHE
HKCHEPUMEHTAIBHBIX 33/1a4 [0 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) C COOIIOCHHEM MpaBui 0€30MacHOT0 OOpalIeHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH LENH

UCCIIEIOBAHMs, TPEJOCTaBIsATh B  pPAa3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- yMeThb  OCYIIECTBISATh  LEJCHANPABICHHbII TOHUCK  XHUMHYECKOU

uH(pOpMallMM B pa3UYHBIX HCTOYHUKAX (HaydyHas W Yy4deOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBOM MH(popManuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOW 3a1a4eii;

- BJIAJIETh CHCTEMOM 3HAHMM O METOJAX HAYYHOrO TIO3HAHHUS SIBJICHUMU




- BJAQJEThb HAaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAYKAaX U YMEHUSMHU IPUMEHSTH
3amuThl  MHGoOpManUu, WHGOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTATbHOM HCCIEAOBAHUU BEIIECTB M JUIS
0€301aCHOCTH JIMYHOCTH; OOBSCHEHUS XUMHUYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKOW NeATEIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HH,
OK 04. | - TOTOBHOCTD K CaMOpa3BUTHUIO, | - yMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEJILHOCTU U CaMOOIIPEEIICHUIO; (mpeBpallleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIYYECHUE
B3aMMOJICIICTBOB | -OBJIaZICHUE HaBbIKaMU y4e0OHO- | TWJIEHA M M3YUYEHHE €r0 CBOMICTB, KAUECTBEHHBIE PEAKIMM HA aJlbJETH]IbI,
aTh U paboTaTh B | UCCIIEIOBATEIHLCKOMH, MIPOEKTHOMN U | KpaxMaj, YKCYCHYIO KHUCJIOTYy; JeHaTypalus O€lKOB NpH HarpeBaHUH,
KOJUIEKTUBE U | COLIMAJIbHOM JeSATEIbHOCTH; L[BETHbIE peakUUu OEJIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHUBEPCAJIBHBIMHU | ONIPENEISTh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA CyIb(art-,

KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecTHasl 1eATeJIbHOCTD:

- MOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHUPOBATH NeNCTBUA o ee
JOCTHMIKEHHIO: COCTABJIATh IUIaH JCHCTBUH,
pacmpenenarb pojad C YYETOM MHEHUM
YYaCTHUKOB o0CyXIaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH W BBHIMOJHATH pPaboOTy B
YCIOBHSIX peanbHOTO, BUPTYaJILHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYHIECTBJISITh TIO3UTHBHOE CTPATETHYECKOE
MOBEJEHWE B  Pa3jIMYHbIX  CHUTyalHUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTHBHbIMHU AeHCTBUSIMMU:

r) NpUHATHE ceOsl M IPYTrUX JI0aei:

- NMPUHUMATh MOTHUBBI U APTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSITEIbHOCTH;

kapOOHAaT- W  XJOpPHI-aHUOHBI, HAa KATHOH AaMMOHWs,  pemarb
AKCIIEpUMEHTAJIbHBIE 3afaunno TemaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C TpaBUJIAMU TEXHUKHM O€30IaCHOCTU HpU OOpalleHUH C
BEIIECTBAMM U Ja0OpaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATh PE3YIbTaThl
XHUMHYECKOT0 KCIIEPIMEHTA B (hopMe 3anicH ypaBHEHHI COOTBETCTBYOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

-yMeThb  CaMOCTOSITEIbHO  IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIy4YeHHME W M3YyYEHHE CBOWCTB HEOPraHMYECKUX H
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUH YIJIEBOAOPOI0B Pa3INUHBIX
KJIACCOB M  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHUE
AKCIIEPUMEHTAJbHBIX 33Jad 10 pACHO3HAaBAaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJEHHEM MPaBUi 0€30MacHOro 0OpaleHus ¢
BELIeCTBAaMH U JIaDOpaTOpHBIM 00Opy/noBaHUEM, (HOPMYIHPOBATh LEIH
UCCIIIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
AKCIIEPUMEHTa, aHAJIM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHUOKU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3UIMH JIPYTOro YeIOBeKa,

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HAHUA 00
U3MEHEHUU
KJIIMarTa,
TIPUHITAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIEHICTBOBATh
BUpPE3BBIYAITHBIX
CUTYaIHSIX

B 00/1acTH 3K0JO0TrHYeCKOr0o BOCIINTAHNSA:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTyphl, MOHMMAaHHE BIUSHUS COLMAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa HKOJIOTHUECKUX
npobmnem;

- IJIaHUPOBAHME M OCYILIECTBIIEHUE JIEUCTBUN B
OKpY2KaloIllel cpelie Ha OCHOBE 3HAHMA LeJeh
YCTOMUYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

AKTHUBHOE HENpUATHE JEUCTBHM, MNPUHOCSIIMX
BpE/l OKpY>Karollel cpese;

- YMEHHME NPOTHO3UPOBATH HEOIArONPHUSITHBIE
9KOJIOTUYECKUE MOCIIEACTBUS
MpealpUHUMAEMbIX AEHCTBUNA, MpPeJOTBpaIlaTh
ux;

- paciupeHue OIIBbITa JeATeIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIJICHUE HaBbIKaMU y4ebHo-

HCCIIEA0BATENbCKOM, MPOSKTHOM U COLUATBHON
NeSATEIHHOCTH;

- chopMupoBaTh TPEICTABICHHS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHbBl MHpPA, POJIM XMUMHHM B IO3HAHUM SIBICHUI
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMEThb COOIOJATh MpaBUiIa HKOJIOTHYECKU 11€TIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPYXaIoIIe NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPENEICHHBIX BEIIECTB, MOHMMAas CMBICI MOKa3aTess
MPEAEIbHON TOMYCTUMON KOHIIEHTPALIUH;

- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C TO3UIMUI
HKOJIOTUYECKON O€30MaCHOCTH TMOCIEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTEIbHOCTH  4YellOBeKa, CBSI3aHHOM ¢  mepepadOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS JUJII TPUHSTHS TPAMOTHBIX pEIICHUUN
mpo0JieM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- YMCTb OCO3HaBaTb OITACHOCTDH BOSI[GP'ICTBHSI Ha JKUBBIC OPraHuU3MBbI
OMPCACIICHHBIX  BCHICCTB, IIOHUMAss CMBICI IIOKA34aTCId npe):[eanoﬁ
I[OHyCTHMOfI KOHLOCHTpalu, W TMOACHATL Ha [MpUMEpax CIIOCOOBI

YMCHBIICHUA U MPCAOTBPAICHUA HUX BPCIAHOI'O BO3JCHUCTBHUS Ha OpraHusm
YCJIOBCKA.
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2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoit padoThl O0bem B yacax
OBBEM OBPA3OBATEJBbHON MPOT'PAMMBI TUCITATLIIAHBI: 76

- TeOpeTHYeCcKoe 00yueHHe 38

B T.4. Ipo¢eCCHOHaTbHO-OPUEHTUPOBAHHOE COo/Iep KaHue (TIpaKTHUYecKas -
MOJTOTOBKA)

- NIPAKTHYeCKHe 3aHATHS 38

B T.U.

npodecCHOHATLHO-OPHEHTUPOBAHHOE COJIepKaHKe (IPAaKTHUECKasi IIOJArOTOBKA) -

nuddepeHIMpPOBaHHBIN 3a4eT

- MIPOMEKYTOYHAS aTTECTAIUSA -

B TOM YHCIJIC:

KOHCYJIbTallUU -

OK3aMCH -

auddepeHnupoBaHHbIN 3aUeT




2.2. Tematndeckuii TIaH U COAiEp)KaHUE YICOHON TUCITUTIIMHBI

KosinuecTBO ayIuTOPHBIX YaCOB

BCEro B T.4. B
HaumeHoBaHue pa3jiejioB U TeM (bopme TeopeTuY. fparT
NPaKTHYeCK u,
oit 0byuenmue 3aHATHA
NOArOTOBKH
Pa3jen 1. OcHOBBI CTPOEHHs BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U PUPOJa XUMUYECKOU CBSA3HU 4 - 2 2
Tema 1.2. [lepuognyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pasjnen 2. XuMu4yeckue peaknuu 10 - 4 6
Tema 2.1. Tunbsl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DJIEKTPOIUTHYECKAS TUCCOIUAINS U HOHHBIN OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue u cBOiiCTBA HEOPraHUYeCKHX BellleCTB 14 - 8 6
Tema 3.1. Knaccudukaiysi, HOMEHKJIATypa U CTPOSHHE HEOPraHMUECKUX BEIIECTB 4 - 2 2
Tema 3.2. ®u3uK0-XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. nenTrdukanys HeOpraHMUECKUX BEIIECTB 2 - - 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHMYeCKNX BellleCTB 26 - 14 12
Tema 4.1. Knaccuduxanusi, cTpoeHue 1 HOMEHKJIaTypa OpraHM4eCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COEAMHEHUMN 12 - 6 6
Tema 4.3. Vnentudukanysi opraHM4ecKuX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U POM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA
Paspen 5. Kunernyeckue 1 TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XHMHYECKHX peaKuni
Tema 5.1. CKOpOCTh XUMHUECKUX peakiyil. XMMUYECKOE PABHOBECHE 8 - 4 4
Pa3nea 6. PacTBopsl 4 - 2 2
Tema 6.1. TlousiTHe 0 pacTBOpax 2 - 2 -
Tema 6.2. cciiejoBaHre CBOWCTB pACTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 6 - 2 2
OPraHMYeCKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOM JIEATEIILHOCTH YEIOBEKA 6 - 2 2
JuddepeHunpoBaHHbIii 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabmuma 3 — CogepxaHue TUCITUTUTMHBI
HaumeHoBaHue Conep:xkanue ydyeOHOro Marepuasia (0OCHOBHOE M IPO(ecCHOHAIBLHO- Oo0bem dopmMupyemblie
pa3iaesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AaHATHS, NPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3jen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOro MaTepuaJia 4 OK 01
Crpoenne aToMOB 1. CoBpemeHHas MO/Ie/Ib CTPOCHUS ATOMA. 2
XUMHUYECKHUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XMMUYECKUX JIEMEHTOB (s-
JJIEMEHTOB M IIPUpOAa | , pP-, d-a;memMenThl). BaneHTHbIe 31eKTpoHbl. BaneHTHOCTh. DJeKTpOHHAs MPUPOAa
XUMHUYECKOH CBS3U XMMHMYECKOM CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoOBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHelii). MoHHas cBsa3b. Metajumueckass cBa3b. BopopoaHas CBs3b.
Me:xmonexysipHble B3auMozecTBus. M30Tombl, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUE aTOMa, THOpUAM3ALUs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. Pemienne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuyeckux ¢opmya sieMeHTOB 1—4 mepuoaoB, 3JIEKTPOHHBIX (HOpMYI
MOJIEKYJ U OPEJeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJIMKH M Ha3BaHWU
COEIMHEHUI 10 HOMEHKJIAaType MEXIyHapOJHOTO COI03a TEOPETUYECKON U
MIPUKIAJHON XUMHUM U TPUBHAIBHBIX HA3BAHWW AJI COCTaBICHHUS XWMHUYECKUX
(GbopMyIl TBYXaTOMHBIX COEAMHEHHH (OKCUAOB, CYIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
Ilepuoanueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux jiemeHToB JI.U. MenaesieeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneesa 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKHUX JJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CIIOXKHBIX BCIIIECCTB B COOTBCTCTBUU C ITOJIOXKCHUEM XHUMHUYCCKOTO
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona J[[.M. MennaeneeBa. IIpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckue 3aHATHSA

I13 Ne2. PemieHne NpaKkTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHUI

Ha  XapakTepu3alMI0O  XUMHMUYECKHUX  OJIEMEHTOB  «MeTauIMueckue  /
HEMETAJUIMYECKUE CBOMCTBAY, MIEKTPOOTPULIATEIIBHOCTD U CPOJACTBO K IEKTPOHY
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHUYECKHX J3yeMeHtos JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIpHON Macchl. OrpeeneHe MacCOBOM JJOJIM XMMHUYECKHUX JJIEMEHTOB B
CJI0KHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYII.

Pa3nes 2. Xumndeckue peakiuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaxkuuii

Coaep:xaHue y4eOHOro MaTepuaJia

3. Kinaccnpuxanussi uM  THOBI  XMMHYECKMX PpeakHuii ¢  y4yacTuem
HEOPraHU4eCKUX BellecTB.

KonnuecTBeHHbple OTHOWIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHU KW PACUCTHI IO YPaBHCHUAM XHUMHYCCKUX peaKuHﬁ. Mois kak [S105050%00¢:)
KOJIM4YecTBa BemlecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHUsI MacChl U DHEPIUM.
3akon ABorazpo. Mossipablii 00beM razoB. OTHOCHTEIbHAS TUIOTHOCTD T'a30B.
Peakiun KomIuiekcooOpa3oBaHHs C ydyaCTHMEM HEOPraHWYECKMX BeLIecTB (Ha
IIpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMHHUS).

IIpakTHYecKkHne 3aHATHA

I3 Ne3. CocraBjieHue ypaBHeHMil peakuuii coeIMHEHHN, Pa3JIOKEHUs,
3aMelIeHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHUs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB U MPOTYKTOB
peakimu. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK TPOIYKTa  PEaKIUuu
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30bITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 06beMHOI A0IM BBIXOJa MPOIYKTA PEAKIIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacyer oOBEeMHBIX OTHOLICHWH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJTHO W3
BEIIECTB JIaHO B BHJIE pacTBOpa C OINpPENeIeHHOW MaccoBOW Joeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCIUTENHHO-
BOCCTAHOBUTEBHBIE pPEaKUUM B TMPUPOJE, TMPOU3BOJCTBEHHBIX IMPOILIECCAX W
JKH3HEACATEILHOCTH OpraHW3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHEIN

OK 01
OK 02
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIbHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOT'O 6aJ1cha. Turnmmunabie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENU. OJEKTPOJIU3 PAcCTBOPOB H
pacIuIaBOB COJIEH.

Tema 2.2.
DIEKTPOTUTHYECKAS
JUCCOLMAIUS M1 MOHHBIN
oOMeH

Conep:kanue y4e0OHOIro MaTepuaJa

4. Teopus 3JIeKTPOJUTHYECKON Jucconnaunu. Peaknuu noHHOro oomMeHa.
CocraBiieHne peakiuii MOHHOTO OOMEHa IYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['miaponu3 cosield. 3HauyeHUE TUAPOIU3A B
Ouojormueckux  OOMEHHbIX  mponeccax. [Ipumenenue  rugponuza B
MIPOMBIIIJICHHOCTH.

IlpakTH4YecKkue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA COCTABJIEHHUE PeaKIMid HOHHOTO 00MeHa

HYTCM COCTAaBJICHUS HUX ITOJIHBIX U COKpaIlIGHHBIX HNOHHBIX ypaBHeHHfI. PGIHCHI/IG
3aJlad Ha COCTaBJICHHE MOJEKYISPHBIX W HMOHHBIX YPaBHCHHMHA THIPOJIU3A,
onpeJieJICHUE CTEIEHU THIPOJIn3a.

OK 01

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BelECTB

14

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

5. Knaccudpukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTAHMYECKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEHIECTB (OKCHUIbI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BELIECTB MCXOSA U3 UX XUMHYECKOU
¢dbopMyaBl WM COCTaBIEHHE XHUMHYECKOM (QOpMyNIbI HMCXOJs M3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsapHsle  B3aumonencTeusa.  Kpucrammormapatel.  ArperarHble
cocrostHusl BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THIIBI
KPUCTAJUNIMYECKUX PELIETOK (aTOMHAsi, MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (DU3MUECKHX CBOMCTB BeIIECTBA OT THMA KPHUCTAUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHHUU TBEPIBIX, KUAKUX U Ta3000pa3HbIX
BemecTB. JKuIkne KpucTajlibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3aqay Ha pacyeT MacCOBOM J0JIM XMMH4YECKOI0 3J1€MEHTAa
(coennHeHus) B MoOJIeKYyJIe M AaHAJU3 CBOWCTB OCHOBHBLIX KJIACCOB
HEOPraHU4eCKHX BellecTB

OK 01
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Pemenune mnpakThyeckux 3aJaHUA MO KiIacCU(PUKAIMK, HOMEHKJIAType H
XUMHAYECKHUM  (popMyllaM HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJACCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYJIbI XUMHUYECKHX BEIIECTB, OINPEICNATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UIeHTHPHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01
DU3UKO-XUMUYECKHUE 6. Meranabl. XuMH4YeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOpraHM4YeCcKuX O6mue ¢uznyueckue U XUMHUYECKHe CBOWcTBa MeTaioB. CrOCOOBI MONYy4YEeHHUS.
BEIIECTB 3HaueHue METAJNIOB U HEMETAJUIOB B IIPUPOE U KU3HEIEATEIBHOCTH YEIOBEKa U

opranu3zMoB. Koppo3ust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aLIUThI METAJJIOB

OT KOPpPO3UH.

7. HemeTta/ibl. O0mme (pusnvyeckue U XMMUYECKHE CBOMCTBA HEMETAJJIOB. 2

Tunmansie cBoiicTBa MetaiuioB [V-VII rpynn. Kimaccudukamnus 1 HOMeHKIATypa

coeHeHU HemeTauoB. KpyroBopoTsl OMOTre€HHBIX 3JIEMEHTOB B IIPUPOJIE.

8. XuMmnueckue CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB. 2

Oxcupl, TUAPOKCUIBI, KUCIOTBL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUH, BBICIIUX OKCHIOB U

THJIPOKCHJIOB.

IIpakTHyeckune 3aHATHSA 2

I13 Ne7. PemieHue npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMI HA 2

CBOIICTBA M NOJIyYeHHEe HeOpPraHm4vecKnx BemiecTB. CocCTaBiIcHHE ypaBHEHUU

XUMHUYECKUX pEeaKIMi C Y4YaCTHMEM IMPOCThIX M CIIOKHBIX HEOPraHMYECKUX

BEIIECTB: OKCHJOB METAUIOB, HEMETAJUIOB M aM(pOTEpPHBIX 3IIEMEHTOB;

HEOpraHMYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  TUIPOKCHU]IOB,

HEOPraHMUYECKUX COJIEH, XapaKTEpPU3YIOIINX UX CBOICTBA.
Tema 3.3. Conep:kaHue y4eOHOIro MaTepuaJia 2 OK 01
[IpounsBoncTso IIpakTnyeckue 3aHATHSA 2 OK 02
HCOPraHMICCKHX I3 Ne8. Pemenue mNpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUH 0 poJH 2 OK 04
BEILCCTB. 3HAYCHHC HEOPraHU4eCKoil XUMHM B Pa3BUTHU MeTUIIUHBI
IpUMEHEHUE B ObITY U Ha
IIPOU3BOJCTBE
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHX BeLECTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepHuaJia 8 OK 01
Knaccudukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

[Ipenmer opraHnueckoil XuMHUHM. XUMHUECKOE CTPOEHUE KaK MOPSIAOK COSAUHEHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XUMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii A.M. bytieposa.
VYriepoaHblid CKeJeT OpraHu4YecKOoil MoJeKysbl. MoJIeKyJIsipHbIE U CTPYKTYpPHBIE
(pa3BepHYTHIE, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBucHMOCTB CBOWCTB BeleCTB OT XUMHYECKOT0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPyKTypHas, reoMeTpudeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHansHou rpymmne. [TpuHimmns
KJ1accu(UKalMU OpraHMYecKUX COoelMHEeHHH. MexayHapo/Has HOMEHKIATypa U
IIPUHLUIIB] HOMEHKJIATYpPbl OPTaHUYECKUX COSAMHEHUMN.

IlpakTH4YecKkue 3aHATUSA

I13 Ne9. HomeHkJIaTypa OpraHM4ecKUX COeAMHEHUI O0TAeJbHBIX KJIACCOB
(HacplLIeHHbIE, HEHACBIIIEHHBIE M apOMAaTUYECKHE YIJIEBOJIOPOJIbl, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
IOJHBIX M COKPALIEHHBIX CTPYKTYpHBIX (OpPMYyJ OpraHMYECKUX BEILECTB
OTHENBHBIX  KJIACCOB, MCHOJB3Yysd HMX Ha3BaHUsA [0 CUCTEMaTUYECKOMN
HOMEHKJIATYPE.

I13 Nel10. Pacuernl npocreiimeii ¢popmyibl OpraHnyeckoi MoJIeKyJabl, HCXOAs
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMyeCcKux
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®u3znko-xuMHYeCKHe CBOICTBA OPraHNYecKUX COeMHEHHI 0TIeIbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(UKAMK U  HOMEHKJIATyphl  BHYTpU  KJacca;
TOMOJIOTHUECKUH psii U obmas ¢opmyna; uzomepus; (pu3nyeckue CBOMHCTBA;
XUMHNYECCKHUEC CBOI\/JICTBa; CII0COOBI IMMOJIYUYCHMUS.

12. TlpeneabHble, HenpeaeabHbIe, APOMATHYECKHE YTIIEBOIOPOAbI.
I'openne meTtana kak OAMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOiCTBa NPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKAECHHUE B TNPUPOJIE U
MIPUMEHEHHE aJTKaHOB;

I'openue anerTnineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH U1l CBAPKU
U PE3KU METAJJIOB;

13. Kuciaopoacoaep:xamiue coeIuHeHUsl. A30Tcoep:Kaliue coeTnHEeHns

(ctupThl ¥ (HEeHOITBI, KAPOOHOBBIE KUCIIOTHI U ()DHUPHI, alTbJIETHIB U KETOHBI, )KUPHI,
yraeBonbl). IlpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIepuHa, (eHoa.
[Ipumenenne Qopmanbpaernua, aneTaabJeTH1a, YKCYCHOM KHCIOTHL. Mplia Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. MOIOIIHME CBOWCTBA MbLIa. AMHHBI H
AMHHOKHUCIIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuni NMpPUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
3THJIeHa. PelieHrne pacueTHbhIX 3ajlady C MCIOJIb30BAaHWEM IUIOTHOCTH Ta30B IO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHre XMMHYECKUX PeAKIHIl ¢ AHWIMHOM U TVIMIIUHOM
JlaGopaTtopHas paborta «O0pa3oBaHue Cojiel aHWJIMHA. bpoMHpoBaHHWE aHWIMHA.
OOpazoBanue coneil rnurnuHa. [lodydeHwe MeTHOW conu TWIMHA». PemieHue
SKCIEPUMEHTAIBHBIX 3a]1a4.

I13 Nel3. Pemenne pacyeTHbIX 3a/a4 IO YPaBHEHUSIM peaklUid ¢ ydyacTuem
OPraHM4YeCcKHX BellecTB.

Pemenne nenodek IpeBpalleHWI Ha TE€HETUYECKYIO CBS3b MEXKIY KIIAcCaMH
OPraHMYECKUX COECJUHEHUH ¢  COCTABJIEHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM MO TPUBHAIBHOM WM  MEXKAYHAPOAHOW  CHCTEMATHYECKOU
HOMEHKJIATYPE.

Tema 4.3.
Oprannueckue BenlecTBa
B JKU3HEICSITEIbHOCTH
YeJ0BeKa.
IIpownsBoacTBO U
MIpUMEHEHNE
OPraHUYECKHUX BEIIECTB
B [IPOMBILIIIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. BuoopraHuyeckue coeNHEHM.

[Ipumenenue u OuojOrMYeckas posib YriaeBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHUK SHEPrHM JKUBBIX OpraHu3MoB. OO0JacTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss 6eIKOB MUK B OpraHusme. buonormueckue QyHKIMH OEIKOB.
buonornveckue QyHKUIUM KHUpoB. Poib OpraHMYeckod XHUMHHU B pPELICHUU
npo6sieM numieBoi 6e3omnacHocTd. HykinenHoBbIe KUCIOTHI: COCTaB U CTPOEHUE.
Crtpoenne nykieotnnoB. CocraB nykienHoBbix kucior (JHK, PHK). Ponp
HYKJIEMHOBBIX KUCJIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB

15. Pouab opraHuyeckoil XMMHM B pELIEHUH MpoOJeM SHEPreTH4ecKon
0€30IaCHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3AAHUU HOBBIX MaTEpHAlIOB, HOBBIX
UCTOYHHUKOB SHEPruM (albTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(yrmeBoopo/sl, CUPTHI, (PEHOMBI, XJIOPOPTaHUYECKUE TTPOU3BOHBIE, allbJeTHIbI
U Jp.), CMBICT MIOKa3aTelis peiebHO JOMYCTUMON KOHIIEHTPALUU

IpakTuyeckue 3aHATHSA

I13 Nel14. UnenTupuxanusi OpraHu4ecKUX COeANHEHNH OTAeIbHBIX KJIaCCOB
(Ha mpuMepe anbIeruioB, Kpaxmala, YKCyCHOM KHCIIOTBI) ¢ MCIIOJIb30BaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OPHEHTUPOBAHHBIX 33JaHUN 10 COCTABICHHIO XMMHUYECKHX
peakuuii, OTpaKarolUX XUMHYECKYI0 aKTHUBHOCTh OPIaHUYECKUX COEIMHEHUHN B
pasIUYHbIX cpefax

(npupoHBIX, OMOJIOTHYECKUX, TEXHOT'€HHBIX )

Paznen S. Kunerudeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX pPeaKkiui

Tema 5.1. CxopocTb

XUMHNYCCKHUX peaKHHﬁ.

XHUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurxanus XuMudecKnux peakmuii:
CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BeIecTB, KOHIIEHTPAUN PearupyouuXx BelecTB, TEMIEPaTypbl U
IUIOIIAN  PEAKIMOHHOW TIOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIIEHUE IO/
NEHUCTBUEM Pa3IUYHBIX (PAKTOPOB (KOHLIEHTpAIUsi PEareéHTOB WM MPOIYyKTOB
peakuuu, AaBlIeHUWE, TemIiepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHMA
IIpOTEeKaHus XuMuyeckux npoueccon. [Ipunnun Jle-I1laTense

IIpakTH4YecKkue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEAKIMH OT KOHLEHTPALHUHU
pearupyronmx BelecTn

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTHM  PEAaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. PemieHne nmpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHWH HAa NPHMEHEHHE
npunuuna Je-lllarense

JUIL HaXOXIACHHs HAIIPaBJICHUS CMEIIECHHsS PaBHOBECHSI XMMHUYECKOHW PEAKLUU U
aHaJInu3 (baKTOpOB, BJIMAIOIIUX Ha CMCIICHUC XUMHWYCCKOT'O PaBHOBECH .

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHS XMMUYECKHX PeaKIuil.
3akoH HeﬁCTBYIOIHHX MaCcC M KOHCTAaHTa XHUMHUYCCKOI'0 PaBHOBECHA. Pacuernr
PaBHOBECHBIX KOHLIEHTPALIUH PEArupyOIUX BEUIECTB U IMPOLYKTOB pEaKLUH.
Pacuets! TemioBoro 3¢ dekra peakiuu.

OK 01
OK 02

Pa3nes 6. PactBopsl

Tema 6.1.
[TonsiTne 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

N

18. PacTBopenue kak ¢u3nko-xumuveckuii mpouecc. PacrBopbi. CriocoOb!
MIPUTOTOBIIEHHUSI PacTBOpoB. PacTBopuMocTb. MaccoBas 051 PAacTBOPEHHOTO
BemecTBa. CMBICT TOKa3zaTelsl MPEaeabHO JOIYCTUMON KOHIEHTPAIMH U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MaCHOCTH.

OK 01
OK 02
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[IpaBmia »5KONOrMYECKH 1€JIecO00pa3HOTO TOBENEHUsT B OBITY U TPYAOBOH
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 30POBbS M OKPYXKAOLIEH NPUPOIHON
Cpelibl; OaCHOCTh BO3/ACHCTBUS HA KUBbBIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HAa pPACTBOPHI,
HCIIOJIb3YEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKa

NMPOU3BOJACTBEHHOH /eITEJIbHOCTH 4eJI0OBeKa, CBA3aHHAsl C NepepadoTKoOM
BelleCTB

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
Hccnenosanue cpoiicts | [IpakTHyeckne 3aHsATUS 2 OK 04
pacTBOpPOB I13 Nel7. IIpuroroBJienne pactBopoB. McciieqoBanne JMCIEPCHBIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISPHON) KOHUEHTpalMu (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMM ), OTIPEAEICHUE CPEbl BOJHBIX PACTBOPOB.

[IpuroroBneHre M H3y4E€HUE CBOMCTB JUCHEPCHBIX CUCTEM pa3HbIX BHJIOB:

CYCIIEH3MH, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHUHHBIX U

KOJIJIOUJHBIX PACTBOPOB, BBISBJICHHE OCHOBHBIX PA3JIMUYUNA MEKIY HUMH.
IMpodeccnonaIbHO-OPMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue NPHKJIAJTHOTO MOLYJIsl)
Pa3znen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH Y€JI0BEKA 6 OK 01
Tema 7.1. Copaep:xkanue y4eOHOro MaTepualia OK 02
Xumus B OBITY 1 . 19. O6napy:keHne HeOPraHHYeCKMX KATHOHOB M AHHOHOB, OPraHHYeCKHX 8112 8;‘
TIPOM3BOACTBCHHON BeIIECTB OTACIbHBIX KJIACCOB € MCMO/Ib30BAHNEM KAa4eCTBEHHBIX PeaKIui
ACATCIPHOCTI HCIIOBCKA | [ayecTReHHble XHMHYECKHE DEAKIMM, XapaKTepHble JUIi  OOHAPYXkKEHHS

HEOPraHMYeCKUX BeIIecTB (KaTUOHOB W aHMOHOB). CocTaBieHHE ypaBHEHHUH

peakuuil oOHapykeHus: kKaTuHoHOB [-VI rpymnm u aHHMOHOB, B T.4. B MOJIEKYJIIpHON

Y MOHHOH (popmax.

Peakuuu oOHapykeHUsT HEOPraHMYECKHUX BEIIECTB B pEAIbHBIX O00BEKTax

OKpYKarOILE Cpebl.

KauecTBeHHBIE XMMHUYECKME peaKlUH, XapaKTepHble i OOHapy>KeHUus

OTAENBHBIX KJIACCOB OPraHMYECKUX COCJUHEHUH: (EHOJIOB, albJETUIOB,

Kpaxmalia, yKCyCHOU KHCIIOTbI, aMUHOKHUCIIOT U JIp.

JlenaTtypanus O€IKOB IPH HarPEeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.

CocraBiieHrne KaueCTBEHHBIX peakiuil OOHapyKEHUS OpraHUYeCKHUX COEIMHEHUN

OTJIENbHBIX KJIACCOB.

IIpakTuyeckue 3aHATHA 2

II3 Nel8. Oxouiornyeckasi 0e30MACHOCTb MOCJHEACTBHII  OBITOBOH M 2
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MIOWCK M aHAJIN3 XUMHYECKON HHPOPMAINK U3 Pa3INYHBIX HCTOYHUKOB (Hay4Has
u ydyeOHO-HAy4yHas JMTEparypa, CpEICTBAa MacCOBOM HH(pOpMAIMH, CETb
Wutepuer u npyrue).

Keticet (¢ yuerom Oynaymedt mnpodeccHoHaNbHOW esSTeIbHOCTH) Ha aHaU3
UHGOpPMAIIMK O NPOMU3BOJACTBEHHOW MAEATENBHOCTH YEIOBEKA, CBSI3AaHHOW C
nepepabOTKOil M TOJNydyeHHEM BEIIEeCTB, a TaKkKe C IKOJIOTHYECKOMH

0€30MacHOCThIO
JdunddepennupoBannblii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Peanuzamus yueOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOoro kaOWHeTa

nabopaTopuu Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTa, Ja0OPATOPUM

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJIbs) — 110 KOJMYECTBY O0YYArOIINXCS;

— pabouee mecTo npenogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mrT.;

— y4eOHO-MEeTOIMYeCcKast JINTEPaTypa Mo TUCIUTLIHHE

— HAOOPBI IAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIETIN KPUCTAITNYECKUX PEHIETOK,

— KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB U/UIU KOJJICKIIUH TTOJTMMEPOB;

— KOJUJIEKITUS TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— Tabnuna Meneneena,

— ¢ poBbIe 00pa30BaTEIIHLHBIE PECYPCHI.

— MEH3YpPKH,

— MUTIETKU-KANeIbHUIIBL,

— TEPMOMETPBHI,

— MHKPOCKOTI,

— IIyTbl,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI JUIS KaIleIbHBIX PeaKIuii,

— ¢uibTpoBanbHAs Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE POOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JenuTensHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— MUAHIETHI,

— (punbTpEI OyMakHbIE,

— Bara,

— Maps,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp AJIA MOJTydeHHs ra30B (WK IpoOupKa ¢ Ta300TBOIHOM TPyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHBOB,

— pa3gaToyHbIe JIOTKH,
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (TaiiMephl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHEe KoJiobl 1t TutpoBanus (50 u 100 mo);

— MHJIUKATOPHBIE MOJOCKH I onpenenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MenuuuHckue mmpuikl Ha 100—150 mu,

— 1abopaTopHbIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIA IKad

B mnpormecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIUHBI «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXXHOCTh JIOCTyNa K SJCKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTynie B cetd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— HOYTOYK ¢ JinneH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KpaH) — 1 mT.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jnst peanmzanuu  mporpaMmbl  OuOimoreunbii Goun MHCTUTYTa WMeeT medyaTHblE U
DIIEKTPOHHBIE OOpa3oBaTeNnbHble U HMH(DOPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAHHBIE IS
HCIIOJIb30BaHuUsl B 00pa30BaTeIbHOM IIPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. INabpuensn, O.C. Xumus. 11 knace : yueOHUK a7 001eo0pazoBaT. opraHu3anuil :
6azoBeiii ypoBenb / O.C. I'abpuensH, U.I'. Octpoymon, C.A. CnagkoB. — 2-¢ m3n. — M. :
[Ipocsemenue, 2020. — 127 c. : ui.

2. Xumus. 3amavHuK . ydeOHOe TmocoOue sl  cpeaHero mpodeccruoHaIbHOTO
obpazoBanusi / 1O. A. JlebeneB [u ap.]; moxn obmeit penakumeit I'. H. ®ageeBa. — Mocksa :
WznatensctBo FOpaiit, 2024. — 238 c. — (IIpodeccnonansuoe obpazoBanme). — ISBN 978-5-

9916-7786-8. — Tekct : 3JIEKTPOHHBIN / 29bC Opaiit [caifT]. —
URL: https://urait.ru/bcode/452161
3. Xumus :  y4eOHMUK Ui cpemHero — mpodeccHoHaIbHOro  oOpa3zoBaHus /

1O. A. Jlebenes, I'.H. ®aneeB, A.M.T'ony6e, B.H.IllanoBan; mom oOmel penakiuei
I'. H. ®aneeBa. — 2-¢ usn., mepepad. u jgom. — Mocksa : HznatensctBo [Opaiit, 2024. —

431 c.— (ITpodeccmonanmpHoe obOpazoBanme). — ISBN 978-5-9916-7723-3. —  Texker
anextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143
4, Huxonbckuit, A. b. Xumus : yaeOHUK U PAKTHKYM JIJIsI CPETHETO

npodeccuonaabHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., nepepa0. u
nor. — Mockga : M3parensctBo KOpaiit, 2024. — 507 ¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-01209-5. — Texkct : anekrponnsiit // ObC FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/452591

3.2.2. IonoJHUTEIbHbIE HCTOYHHKH
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5. Xwumwus. 3agayHuK: yueOHOe rmocodue Uit CpeHero npodeccuoHaIbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueii I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiT,
2023. — 236 c. — (IlpodeccuonanvHoe obOpazosanme). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTponusii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

6. lapmmn, A. I1. Xwumudeckue TepmuHbl. CiloBaph: ydeOHOE MocoOue ISl BY30B /
A. I1. I'apmun, B. B. MopkoBkuH. — 2-¢ u31., ucrp. u aoi. — Mocksa: M3natensctBo FOpaiit, 2023.
— 452 c. — (Boicriee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
O6pasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

7. Omneitnukos, H. H. Xumus. AIropuT™sl penieHus 3a1ad U TeCThl: yueOHoe nocodue ams
cpennero npodeccuonanbHoro oopaszosanms / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢ u31.,
ucnp. u jgom. — MockBa: MzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct: oanekTpoHHbii // OOpa3oBaTenbHas
iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

8. Pocun, . B. Xwumusa. Y4eOHUK W 3aJa4HUK: Ui CpeIHEro mpodhecCHOHaIbHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ComoBreB. — Mocksa: M3narensctBo HOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazoanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anieKTpoHHbIHN // O6pa3zoBarenbHas wiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512022

9. Xumus: y4ueOHUK IJIs cpenHero mpodeccuonanbHoro odOpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBaut ; mox obmieit penaknueii I'. H. @aneesa. — 2-¢ u3.,
nepepab. u gon. — MockBa: MznmarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonanshoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: osaexktponHbrid // OOpa3oBarenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/51307

3.2.3 UuTepHeT-pecypcsbl:

10. Onumnuana «Ilokopu BopoObeBsl rope». — URL: www. pvg. mk. ru

11. OGpa3zoBarenbHbIi caiiT s mKOJIBHUKOB «Xumus». — URL: www. hemi. wallst

12. OGpa3zoBarenbHbIi caiiT st mkoapHUKOB . — URL: www. alximikov

13. Dnexrtponnas 6ubmuoreka mo xumuu. — URL: www. chem. msu. ru

14. WnrepHer-uznanue ais yunuteneit «EcrectBennsie Haykm». — URL: www. enauki. ru

15. Meroanyeckas razera «IlepBoe centsops». — URL: www. 1september. ru

16. Kypuan «Xumus B mkone». — URL: www. hvsh. ru

17. Xypuan «Xumus u xusuby. — URL: www. hij. ru

18. DrexTpoHHbI KypHaT «XuMuKH U xuMus». — URL: www. chemistry-chemists. com

19. Hay4Ho-mOmyJIApHBIA TMPOEKT «DJIEMEHTHI OOJbIION Hayku» ((PU3NKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHS, HAyKM O XHU3HH, Hayku o 3emiie). HoBocTH Hayku, KHWUTH, Hay4yHO-
TIOITYJISIPHBIE CTaThH, JIGKIIUH, SHIIHKJIOTICTUH.

20. Caiit HayuHO-momyJsipHOro KypHana «[lorenumam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

21. CaliT  Hay4yHO-IOMYJSIpHOTO  KypHaina  «Xumusa W xkm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

22. OTkpbITast 3JeKTpoHHas OuOIMOTeKa XumMuueckoro moprana «Chemnet», comepxuT
y4eOHbIe U WH(POPMAIMOHHBIE MATEPHAIBI ISl IIKOJBHUKOB U y4HuTelel. B Hell MOXHO HalTH
y4eOHUKH MO OO0IIel 1 HEOPraHMYEeCKOW XMMHUHU, OPraHUYECKONH XUMHUH, MyJIbTHUMEANaMaTepHalbl,
a TakkKe 33/1a4M XUMHUYECKUX OJUMITHA]] C PEIICHHUSMH, 337a4l BCTYIHTENBHBIX 3K3aMEHOB IS
adburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. UudopmanmoHHble  Martepuasbl 00  oymMmuangax: MOCKOBCKOH  TOPOJICKOM,
Bceepoccuiickoit, Menneneesckoii, MexayHapoaHoi. lIpuBeneHsl 3amauM  TEOPETHUYECKUX U
HKCIEPUMEHTAJIbHBIX TYPOB, MMOAPOOHBIE pelleHus], ciucku U gororpadpuu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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24. Cuctema JOHWCTAaHIIMOHHOTO OOY4YeHHWs, HampaBlieHHAas B TIEPBYIO odepeab Ha
MOArOTOBKY K OJIMMIIMAJaM BCEX YPOBHEN — OT LIKOJIBbHBIX 10 MexayHapoaHoil. CaliT conepKut
OTPOMHOE KOJIMYECTBO 3ajJa4, CrpyNIUPOBAHHBIX KaK [0 TeMaM, Tak U mo onumnuagam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH NMPUBEAEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUs] TUTTOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

25. Tlopran nmo HanorexHonorussM. OCHOBHas 1IeNIb — pa3BUTHE 00pa30BaHUS B 001acTH
HAHOTEXHOJIOTUH M TOATOTOBKAa K HMHTEPHET-OJIMMIMaAe 1o HaHoTexHojorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

26. Hanéxnas crnpaBouHas nH(OpMalusg O XMMUYECKHX SJIE€MEHTaX M HUX CBOWCTBax (Ha
anrimiickom si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

27. Pycckos3pIUHBI  CaiT O  CBOMCTBax XuUMHUYeckux oanemeHToB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hexommepueckuil calT OHJIaH-OOpa30BaHUs, COACPKHUT MHOTO HMHTEPECHBIX
00pa3oBaTesbHBIX KYypCOB M BHUACOJEKIMHI ISl IIKOJbHUKOB, CTYACHTOB U yuutened. EcTb
HECKOJIBKO KypcoB mo xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

29. Caiit Chemical AbstractService — cambplii aBTOPUTETHBII B MHpPE XHMHUHU
uH(pOpPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeiii) . — URL: http://www.organic-chemistry.org/

30. IMoprain o opraHUYECKOM XMMUHK Ha aHTIHiickoM si3bike. — URL: http://www.xumuk.ru

31. CaliT 0 XMMHMH: KJIacCHUECKHe YYEOHUKH, CIPABOUYHUKH, DHIUKIONEINU, IOHCK
OpraHMYECKUX M HEOPraHMYeCKMX peaklMi, cocraBieHue ypaBHeHMHl peakuui. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpoub U OlIEHKA pe3yIbTaTOB O0YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeleM B IIPOLEcce

NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00yJaromyMuUCs WHIANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus

OnpeaAcCIIsAr0T, 4TO 06yqa101u1/1ecs1 JOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN
HN3YYCHUA TUCHUIIINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC

COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar o0y4yeHus .
MeponpusiTHii
| OcHOBHOe co/iep:KaHue
1 ®opmyMpoBaTh 0a30BbIE
Pa3zpnen 1. OcHOBBI PMyHp
MOHSITUS U 3aKOHBI
CTPOCHHUs BellecTBa
XUMUH
1.1 |OK 01 CrpoeHue aToMOB CocTaBisATh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
3JIEMEHTOB M IPUPOJIA
XUMHUYECKOH CBSI3U

(hopMyIIbI COEMHEHH B
COOTBETCTBHUU CO CTETIEHBIO
OKHCJICHUSI XUMUYECKUX
9JIEMEHTOB, UCXO/IS U3
BAJIGHTHOCTH U
31EKTPOOTPULATENBHOCTH

1. Tect «CtpoeHue aToMOB
XUMUYECKHUX HJIEMEHTOB U
NPUPOJA XUMUYECKOMN
CBS3M».

2. 3a7a4n Ha COCTaBJICHUE
XUMHYECKHUX (HOpMYII
JIBYXaTOMHBIX COETUHEHUM
(oxkcunoB, CynbPUAOB,
TUAPUJIOB U T.I1.).

3. 3aganus Ha
WCIIOJIb30BaHUE XUMUYECKOU
CUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
NPUKIATHOW XUMUU U
TPUBHUAIILHBIX Ha3BAHUM JIJIS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, TUAPUIOB U
T.IL.) U APYTUX
HEOPTaHUYECKHUX
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTTrecTanus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Menpeneena

XapakTepu30BaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIn4decKre CBOMCTBA,
AJIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MTOJI0’KCHUEM B
IIEPUOIUYECKON CUCTEME
XHMHYECKHUX JICMEHTOB
J.. MenneneeBay.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XUMHYECKUX JIEMEHTOB U
MEePUOIUYECKUM
M3MEHEHUEM CBONCTB
XUMHYECKHUX JIEMEHTOB U
HX COCJIMHECHUH B
COOTBETCTBUU C
MOJI0KEHUEM
IIepuonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHus Ha
XapaKTEePU3aALHNIO
XAMHYECKHUX DJIEMCHTOB:
«Merammnyeckue /
HEMETaJUIMYEeCKHE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJI0KCHUEM B
MIEpUONYECKON CHCTEME
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBay

IIpomeskyTounas

aTTrecTanus:
HuddepennmpoBaHHbIf
3a4er

Pazgea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THUIIbI
XHUMHYECKUX peaKkuui

KonTpoabnas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XuMHUECKUX
peakuuii

CocCTaBJIATh peaKkuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTaBiIeHUE

YPaBHEHUM PEaKLUM:

— COEMHEHHs], 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO0/1a PJICKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIeCTBa UIN 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMIeCTBa
BEII[ECTBA) MIPOIYKTOB
peaKklMu, €CiIi OJTHO U3
BEILECTB UMEET MTPUMECHU

IIpome:xxyTounas

aTTecTalus:
JuddepenunpoBaHHbIi
3a4er

2.2

DNeKTpoNIUTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUS
XUMHYECKHUX PEaKIIHH
HOHHOTO OOMeEHa ¢
yqaCTI/IeM HeOpFaHHq€CKHX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha coCTaBICHUE

MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuil ¢ yyacTueM
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbl

2. JJTabopaTtopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
"TUNb XUMHUYECKHUX
peakuuii"
IIpomeskyTounas
aTrecTanus:
HuddepennmpoBaHHbIf
3auer
3 Pa3zpnen 3. Crpoenune u |McciaenoBars crpoenne u |KonTposabHasi pabora
CBOliCTBa CBOliCTBa «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux HEOpPraHu4ecKUuX
BellleCTB BellleCTB BeILIECTB»
3.1 [OK 01 Knaccudukanus, Knaccudumnuponars Texkyuuii KOHTPOJIb:

HOMEHKJIaTypa U
CTPOEHHE
HEOPraHUYECKUX
BEILIECTB

HEOPraHUYeCKUE BEIECTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknatypa u
HA3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMUYECKOU
bopMyIIBI HCXOS U3
Ha3BaHUs BEILECTBA 110
MEXKTyHapOAHON WU
TPUBUAIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCcOBOM J0JH (Macchl)
XMMHYECKOIO 2JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIaType U
XUMHYECKUM (popmymam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
TUIIA KPUCTAJUIMUECKOMN
peLIeTKH

IIpome:xyTouHast

aTTecTalus:
JuddepeHurpoBaHHbIi
3a4er
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTh (PU3UKO-
XMMHYECKHX CBOWCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAIUIMYECKOMN PELIETKH

Tekymmii KOHTPOJIb:
1. Tect «OcobennOCTH

XUMHYSCKHUX CBOICTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3amaHusa Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
pEeaKIuii C yyacTuem
MPOCTHIX U CIOKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
9JICMCHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
THUJIPOKCHUJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHUIYIOIIUX HX
CBOICTBA U CIIOCOOBI

MOy YEHUSI.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUUECKHUE 3aJaHusI Ha
CBOMCTBA U MOJyYEHUE
HEOPTraHWYECKUX BEUIECTB

IIpome:xxyTounas

aTTecTalus:
JuddepeHurpoBaHHbII
3a4eT

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIIECTB

Hccnenosatb
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIIICCTB

Texkymui KOHTPOJIb:
1. [IpakTuko-

OPUEHTUPOBAHHBIE 3aJaHUs
110 COCTaBIICHUIO
XUMHUYECKUX PEAKIUMN C
y4acTHEM HEOPTaHUYECKUX
BEIIECTB, UCTIOJIb3yEMBIX
TUTSL IX UJICHTU(DUKAIIAN.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTraHWYECKUX BEUIECTB”

IIpome:xxyTouHast
aTTecTanms:
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

JuddepeHnnpoBaHHbIT
3a4er

Paspnen 4. Ctpoenne u
CBOMCTBA
OpraHnyecKux
BelleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCKHX
BellecTB

Kontpoabnas padora
«CTpoeHue u cBOICTBA
OpPraHn4yecKuX BellecTB)

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBIECHUE

Ha3BaHU OPraHUYECKUX
COEIMHEHM 110
TPUBHAIBHOW WA
MEXKyHapOAHOU
CUCTEMATUYECKOU
HOMEHKJIATYPE.

2. 3aiaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreiiel GopmMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXOZS U3 DJIEMEHTHOIO
cocrasa (B %)

IIpomexyTouHas

aTTecTanMs:
HuddepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYECKUX
COCTMHCHUH_

VYcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

Tekymmii KOHTPOJIb:
1. 3amaHust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HA
OCHOBAHHH UX COCTaBa U
CTPOCHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA C
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OK

Monyas/Pa3znen/Tema

Pe3yabrar 00y4enus

Tunsl oeHOYHBIX
Meponpus THIA

Y4€TOM MEXaHU3MOB
POTEKaHUs JaHHbBIX
peaKuii U TeHETUYECKOU
CBSI3M OpPraHUYeCKHX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacueTrHble 3a1a4u 110
YPAaBHEHUSIM pEaKLMii C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBparieHus
OpPTaHMYECKUX BEILECTB MPH
HarpeBaHuu"

IIpome:xxyTouHast

aTTecTanms:
JuddepeHnnpoBaHHBIT
3a4er

4.3

OK 01
OK 02
OK 04

Wnentuduxanus
OpPraHHYECKUX
BEILIECTB, X 3HAYCHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeloBeKa

HccnenoBats
Ka4EeCTBEHHBIE PEAKLIMHU
OPraHUYeCKUX COCTUHEHUN
OT/AEJIbHBIX KJIACCOB

Tekymmi KOHTPOJIb:
1.ITpakTuxo-

OpPUEHTHUPOBAaHHbIE 33/1aHUS
10 COCTaBJICHUIO
XMMHUYECKHUX peakiuii ¢
y4acCTHEM OPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UACHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeIMHEHUN
OTJIENIBbHBIX KJIACCOB”

IIpomexyTouHas

aTTecTanMs:
HuddepennmpoBanHbIi
3a4er

Paznen 5.
Kunernueckne n
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHUMHYECKHX PeaKIui

XapakrTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(¢akTopoB Ha paBHOBecHe
U CKOPOCTh XMMHUYECKHX
peakuui

OK 01

CKOpOCTB XUMHUYCCKUX

XapaKTCpI/ISOBaTB BJIMAHUC

Texkymmi KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MepOonpUATHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [IpakTuko-
paBHOBeCHE pearupyromrx BeIecTB U |OpUEHTUPOBAHHBIE
TeMIIepaTypbl Ha CKOPOCTh |TEOPETUYECKUE 3aaHUs Ha
XUMUYECKUX peaKIuii aHanu3 (pakTopoB,
XapakTepu30BaTh BIUSHUE |BIMAIOIIUX HA U3MEHEHHE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpeapl U |peakuuu. [IpakTuko-
TEMIIEPATypPbl HA CMEIICHUE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHYECKOIO PABHOBECUSl |HA IPUMEHEHHUE IPUHIUIA
Jle-lllaTenre mia
HaXOJKJCHUs HallpaBJICHUS
CMEILLEHUS PABHOBECHS
XMUMHUYECKON peakuu u
aHaJIn3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XMMHYECKOI0 PABHOBECUS
IIpome:xxyTouHast
aTTecTalmus:
JuddeperunpoBaHHbIi
3ayer
6 HccnenoBath nCTHHHBIE
Pasnen 6. PacTBopbl  [pacTBOpBI € 32JaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTue o pactBopax |Pa3inuyaTe UCTUHHBIE Texkymui KOHTPOJIb:
OK 02 PacTBOPEI 1. 3apmaun Ha
IPUTOTOBJICHHE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOM3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa
6.2 |[OK 01 Uccnenosanue cBoiictB |MccnenoBars husmko- JlaboparopHas paboTa
OK 04 pacTBOpOB XUMHYECKHE CBONCTBA “IIpuroToBneHue
WCTHHHBIX PacCTBOPOB pacTBOpoB”
IIpome:xxyTounas
aTTecTanms:
JuddepenunpoBaHHbIN
3auer

IIpo¢deccnona/ibHO-OPHEHTUPOBAHHOE COAEPKaHUE (COAePKAHHE TPUKJIATHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3znen/Tema | Pe3yiabTat 00yuyeHust .
MeponpusiTHii
7 Paznea 7. OueHuBath nocjaeaAcTBHA |3amuTa Keiica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynymiei
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npodeccuoHAIbLHOM
AeATeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa C MO3MIuH
JKOJIOTHYECKOMI
0e3onmacHocTH
OK 01 Xumus B ObITY U OnenuBath nocienctsus | Tekymuil KOHTPOJIb:
OK 02 IIPOU3BOJICTBEHHOU OBITOBOM 1 Keiic (c yuerom Oynymeii
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOM NpO(heCCHOHATBHON
OK 07 JIeATEIILHOCTH YeJIoBeKa ¢ | ACSTEIbHOCTH)

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

Bo3MoXHBIE TEMBI KEHCOB:
1. IloTennenue KauMara u
BBICBOOOKICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ajis
aBua-, MallIuHO- U
IPUOOPOCTPOCHUS.

3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENnapaToB

IIpomexyTouHas

aTTecTanMs:
JuddepenunpoBaHHbIN
3a4er
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