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1. ACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JIUCHUTLIAHBI

XumMusa

1.1. Oo6aacTh npuMeHeHus paboyeil MPOrpaMMbl

PabGouass mporpamma yueOHO#M muctuiuimabl OJ[ 10 Xumus sBiIsIeTCS YacThbIO
OCBOCHMSI MPOrpaMM MOJATOTOBKU CHEIUAIMCTOB CPEIHETO 3B€HA B COOTBETCTBUU C
®I'OC CIIO cnemumansaocty 51.02.03 bubnuroreuno-unpopMaoHHas AesITeIbHOCTD.

PabGouass mporpamma oo6mieoOpazoBaTenbHOl yueOHOM auctumiuael Ol 10
«XuUMHS» MOXKET OBITh HCIIOIb30BaHA B IPOQECCHOHATBLHBIX 00pa30BaTEIbHBIX
OpraHu3alusIX, peATH3YIOIMNX O00pa30BaTEIbHYI0 TMPOrpaMMy CpEOHETO O0OIIero
oOpa3oBaHus B Mpe/eliax OCBOCHHUS MPOrpamMM MOATOTOBKU CIHEHHUAIHUCTOB CPEIHETO
3BCHA.

[emn w 3amayum AUCHUIUIMHBL — TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
JTUACLUILIAHBL:
B pesynbTaTe ocBoeHMs y4eOHON TUCITUTIIMHBI 00YUYAIOIIUNACS TOJDKEH:
YMeETh:

1)yMeTh BBISBIISATh XapaKTEpHbIE MPU3HAKKA U B3aUMOCBSI3b M3YUYCHHBIXITOHSTHUH,
MIPUMEHATh COOTBETCTBYIOLIME TMOHSTUS TPU ONHCAHUU CTPOEHUS U CBOWCTB
HEOPraHMYECKUX MOPraHUYECKUX BEIIECTB U UX NPEBPAILLICHUN; BBISBIISTH B3AUMOCBS3b
XUMHUYECKUX 3HAHUM C TOHATHUAMHU UIIPEICTABICHUSAMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

2) YMETh HCMOJIb30BaTh HalMEHOBAHUSA XUMHYECKUX
COCOMHECHUNMEKIYHAPOAHOTO COK03a TEOPETUYECKOM U NPUKIAJHOM XUMHUU U
TPUBUAIIBHBIE HA3BAHUS BEUIECTB,0THOCAIINXCS K U3YUYEHHBIM KJIACCAM OPraHUYECKHUX U
HEOPraHUYECKUX COEAUHEHUMN; UCIIOJIb30BATBXUMHUUYECKYIO0 CUMBOJIUKY /ISl COCTaBIICHUS
dbopMyJ1T HEOPraHMYECKUX BEIIECTB, MOJICKYJSIPHBIX HMCTPYKTYPHBIX (pa3BEpPHYTHIX,
COKpAIIIEHHBIX U CKEJETHBIX) (POpMyJ OpraHMYECKHUX BEIIECTB; COCTABISAThYPABHECHHUS
XUMHYECKUX PEAKIHNI U PACKPBIBATh UX CYLIHOCTh: OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX
peakimii MOCPe/ICTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHca 3THX pPeaKIui; peakiui
MOHHOTO0 OOMEHAINyTeM COCTaBJICHUS UX TOJHBIX U COKPAIICHHBIX MOHHBIX YPaBHEHUI;
peakiui TUAPOIN3A, peakuui KOMILJIEKCOOOpa30BaHus (Ha npuMmepe
TUAPOKCOKOMIIJIEKCOB IIMHKA M QJIIOMUHMSA); MOJITBEPKIATbXapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U 3alUCSIMUAYPaBHEHHU
XUMUYECKHUX PEaKIIU;

3) yMeTb yCTaHaBIMBaTh MPUHAMIEIKHOCTh M3YYEHHBIX HEOPTraHUYECKUX
MOPraHWYECKUX BEIIECTB K ONPEACICHHBIM KjlaccaM W TpyINIlaM COCJIUHEHUH,
XapaKTEPU30BaTh MX COCTAB MBAXHEWIIME CBOWMCTBA; ONPEACNATHh BUAbl XHUMHUYECKHX
CBsi3el (KOBaJICHTHAsi, UOHHAS, METAJUIMYECKas,BOJIOPOJIHAS), TUIbI KPUCTAJNIMUECKUX
PEIIETOK BEIIECTB; KIAaCCU(DUIIMPOBATH XUMUYECKUE PEAKIINHY;

4)  yMeTh  MOPOBOJUTH  pacueThl MO  XUMHYECKUM  (QopmynaMm U
YPaBHCHUSMXUMHUUECKHUX PEAKIMA C HMCHOJIb30BaHUEM  (U3UYECKUX  BEJIUYHH,



XapaKTEpU3YIOIIMX  BEIIECTBA  CKOJMYECTBEHHOM  CTOPOHBI:  Macchl, 00bema
(HOpMaJbHBIE YCIIOBHS) TIa30B, KOJMYECTBA BEIECTBA;UCIOJIb30BaTh CHUCTEMHbBIE
XUMUYECKUE 3HAHUS JUIsl MPUHATHS PEIICHU B KOHKPETHBIX >KU3HEHHBIXCUTYaLUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX PUMEHEHUEM;

5) yMeTh IUJIaHUPOBATH U BBHINOJHATh XUMUYECKHH SKCIEPUMEHT(IIPEBPAIICHUS
OpraHMYECKUX BEIIECTB IpPU HArpEBAHMM, IMOJYYEHUE OSTUJIEHA M M3YyUYEHHUE €ro
CBOMCTB,KAUYECTBEHHbIE pEAKIIMM Ha albJETUIbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
AeHaTypaius OeKOB IMpUHArpeBaHUM, IIBETHBIE PEakiMy OEIKOB; MPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OMpEeNEeNsTh CPEAYBOJHBIX PACTBOPOB, KAaUeCTBEHHBIC PEAKIIMH Ha
cyib(dar-, kapOoHaT- W  XJOPUA-aHMOHBI, HA  KAaTHOHAMMOHHUS,  peIlaTh
AKCHEpUMEHTabHbIE 3aaur 1o TemMaM "Mertamnel" u "Hemeramisl") B cCOOTBETCTBUU
CIIpaBWJIAMH TEXHHUKH 0€30MaCHOCTH MPH OOpaIIeHUH C BEIECTBAMH M J1A0OPATOPHBIM
000pyIOBaHUEM;IPEJICTABIATh PE3YNbTaThl XUMHUYECKOIO JKCIEpUMEHTa B ¢dopMme
3alliCU YpaBHEHUI COOTBETCTBYIOUIMXpEAKIUil U (HOPMYIHpPOBATh BHIBOJABI Ha OCHOBE
ATUX PE3YIbTATOB;

6) yMeThb aHaJu3HpPOBaTh XMMHUYECKYIO HH(POPMALMIO, MOJIYYaEMYIO H3pa3HBIX
MCTOYHUKOB (CPEJCTB MacCOBOM MHPOpMaLnH, ceTb UHTEepHET U ipyrue);

7) yMeTb coOMoAaTh MpaBuiIa HKOJIOTMUYECKU LEIECO00Pa3HOTo MOBEAECHUSAB ObITY
U TPYIOBOM JEATEIBLHOCTH B IEJIIX COXPAHEHMsS] CBOErO 3J0pOBbI M OKPYKaIOIIEH
NPUPOJHOMCPEbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA JKHUBBIE OPraHU3MBI
ONpENEIICHHBIX BEIIECTB, ITOHUMASCMBICH TIOKa3aTelsl MPENeiabHONM JOMYCTUMOM
KOHLICHTPAIUK;
3HATH:

1)3HaTh 0 cPOPMUPOBAHHOCTU MPE/ICTABICHUNA: O MAaTEPUAIIBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX HUIO3HABAEMOCTH SIBJIEHUU MPUPOJbI; O MECTE M 3HAYEHUU XMUMUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ pOJUB O00ECIEeUCHUU YCTOWYUBOTO PA3BUTHUS
YeJIOBEYEeCTBA: B PEIICHUH IPOOJIeM SKOJOTHYECKON, P HEPIeTHYSCKOW U THUIIEBOM
O0e30macHOCTH, B  DPa3BUTUM  MEIMUUHBL, CO3JaHUM  HOBBIX  MaTEpHUAJIOB,
HOBBIXMCTOYHHKOB SHEPTUHU, B O0ECIEUEHUU PALMOHAIBLHOTO MPUPOAOIOIb30BaHUSA, B
(GbOpMUPOBAHUMMHUPOBO33PEHUS U OO0IIEH KyJIbTypbl YEJIOBEKA, a TAK)KE IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM Cpee;

2)3HaTh OBJIAJICHUM CUCTEMOM XUMHUYECKUX 3HaHHM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAOIINE MOHATUA(IOMOIHUTEIBHO K CUCTEME MOHATHI 0a30BOr0 YpOBHS) -
M30TONbI, OCHOBHOE M BO30YKJIEHHOE COCTOSHUE aToMa, TUOpUIM3alMs aTOMHBIX
opOutaneit, xumuyeckas cBsi3b ("o " M "m -cBA3b", KpaTHBIE CBSI3U),MOJISIPHAS
KOHLIEHTpalusi, CTpyKTypHas ¢popMmyia, usoMmepus (CTpyKTypHasi, reomerpudeckas(uc-
TpaHC-U30MEPHsI), TUIBI XUMHUYECKUX pPEAKIUi (FOMO- U TEeTepOTreHHbIe, 0OpaTUMBbIE
MHEOOpaTUMBbIE), PacTBOPHI (MCTUHHBIE, JTUCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHUAPATHI,
CTENEHb JIUCCOIMAIMHU, DJEKTPOJIN3, KPEKHHI, pU(DOPMUHT); TEOpPUHU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHUYECKUE 3HAHUS, JIeXKallMe B OCHOBE IIOHUMAaHHUS
IPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUXSIBJIECHUN, COBPEMEHHBIEC NPEICTABICHUS O
CTPOEHUHU BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJMOJEKYISPHOM YpPOBHSIX;
NPEACTABICHUS] O MEXaHU3MaX XHMHUYECKMX pEaKUud, TEepMOJMHAMHYECKUXH
KMHETHYECKMX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMHUYECKOM PpPaBHOBECHH,
JTUCHEPCHBIX cHCcTeMaX, (PaKTOJOTMYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyYECHHH
1 0€3011aCHOM MCIOJIb30BaHMMBAXHENIITNX HEOPTAHUYECKUX U OPraHUYECKHUX BEILECTB B



6bITy u HpaKTHqCCKOﬁ ACATCIBbHOCTH YCJIOBCKA, OGIHI/IX HAayYHbIX [IPpHUHOUIIAX
XUMHUUYCCKOI'o IMpoOn3BOACTBA (Ha INpuMCpPe IPOU3BOJACTBA cepHoﬁ KHCJIOTbl,aMMHaKa,

MeTaHoJa, nepepadboTku HedTH);
3)3HaTh O BIAJCHUU OCHOBHBIMM METOJAMHU HAY4YHOTO TO3HAHUS BEILECTB M
XUMUYECKUX sIBICHUM(HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHNUE);

1.2. Kosin4yecTBO 4acO0B HA OCBOeHHME YUeOHOM TUCIUILINHBI:

Bcero — 52 gaca, B TOM YHCIIE:
MaKCHUMaJIbHOW y4eOHON Harpy3ku oOydaroruxcst 52 yaca, BKJIO4Yas 00s13aTeIbHOM

ayJIMTOPHON y4eOHOU Harpy3ku oOydaromuxcs 52 yaca;
CaMOCTOSITENbHOM paboThI cTyAeHTa () yacoB.



2.PE3YJbTATHI OCBOEHUSA YUEBHOU JUCIUIJIMHBI

PesynbraThl ocBoeHHs paboueidt mporpaMMbl y4eOHOW JTUCHUTUIMHBI SIBISIETCS
OBJIaJIcHUE OOy4YarolUMMCS BHUJOM JCSATEIbHOCTU, B TOM 3HAHUSMH W YMCHUSIMH B
cootBercTBHM ¢ DI'OC COO.

HaumeHnoBaHue pe3yJbTaTta 00y4eHust

3HaTh

YMmerThb

1)3Hath 0 cHOPMUPOBAHHOCTH MPEICTABICHUNA:
0 MaTEpUAIbHOM €IMHCTBE MUpa,
3aKOHOMEPHOCTSIX M T03HABA€MOCTH SIBJICHUI
IPUPOABI; O MECTE€ M 3HAYEHUM XHUMHU B
CUCTEME €CTECTBEHHbIX HAyK M €€ pOJU B
obecrieyeHnn YCTOHYHMBOTO pa3BUTHSA
YeJI0BEYECTBA: B pelieHuu npobsem
JKOJIOTUYECKOM, HHEPreTUYECKOM U IUIICBOU
0€30MacHOCTH, B  pPa3BUTHUM  MEAMIIMHBI,
CO3JaHMM  HOBBIX  MAaTepHajoB,  HOBBIX
HUCTOYHUKOB  DHEPruM, B  obOecrneyeHuun
palMOHAJIBHOIO  IPHUPOAOIOJIB30BaHUA, B
(hOpMHUpPOBaHMK MHUPOBO33pEHUS U  OOIIeH
KyJbTYpbl 4EJOBEKA, a TaKXKe€ 3KOJOTMYECKH
O00OCHOBAaHHOTO  OTHOLIEHUSI K  CBOEMY
3JI0pPOBBIO U IPUPOJIHON CPENE;

2)3HaTh OBJIaJICHUU CHUCTEMOH
XMMHMUYECKUX 3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIararoue NOHATHSA(IOMOJIHUTENBHO K
crcTeMe MOHATHI 6a30BOr0 YpOBHS) - U30TOIIbI,
OCHOBHOE U BO30YKIEHHOE COCTOSHHE aToMma,
rUOpUIN3aIHs ATOMHBIX opOuTainei,
xumuueckas cBs3b ("o " u "m -cBA3b", KpaTHbIE
CBSI3M),MOJIIpHasl KOHLIEHTpalMsl, CTPYKTypHas
bopmymna, HU30Mepust (cTpykTypHas,
reoMeTpuueckasi(Iiuc-TpaHC-U30MEpHsi),  THIIbI
XUMHUYECKUX peakluuil (ToMo- U reTeporeHHbIE,

oOpaTuMble U  HEOOpaTUMBIE),  PaCTBOPHI
(MCTHUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTANIOTUAPAThl, CTENEeHb JUCCOLMALINY,

AJIEKTPOJIN3, KPEKUHT, PUPOPMHHT); TCOPHH H
3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HaHMWSA, JIeKalue B OCHOBE IIOHHMAHMS
INPUYUHHOCTH W CUCTEMHOCTHM XMMHUYECKHUX
SIBJICHUM, COBPEMEHHBIC IIPEJCTABICHUSA O
CTPOCHUHU BELIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM M HAaJIMOJIEKYJIIPHOM YPOBHSX;
IIPEICTAaBICHUSI O MEXaHM3MaX XHMHUYECKUX
peakuuii, TepMOIMHAMUYECKUX U KUHETUYECKUX

3dKOHOMCPHOCTAX Hux IIPOTCKAaHMA, ()
XHMHUYCCKOM PaBHOBCCHUH, AUCTICPCHBIX
CHUCTCMaAX, Q)aKTOHOFI/I‘IeCKI/Ie CBCACHUA (6]

CBOWCTBaX, COCTaBe, MOJYYCHUH U 0€30MacHOM
UCIIOJIb30BaHNN Ba)KHEWIINX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUECKOM
JESITeIbHOCTH  YeJIOBeKa; OOIIMX  Hay4YHBIX

l)yMeTb BBIABJISITH XapaKTEpHbIE TPHU3HAKH M
B3aUMOCBA3b HM3YUYEHHBIX IMOHATUMA, TPUMEHSTH
COOTBETCTBYIOIIME TOHATHS TIPU  OINHUCAHUU
CTPOEHUST M CBOWCTB  HEOPraHMYECKUX
WOPraHWYECKUX BEIIECTB M WX MPEBPALICHUN;
BBISIBJIATh B3aUMOCBSI3b XMMHUUYECKHX 3HAHUU C
MOHATUSAMH W TPEACTaBICHUSMU  JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

2) yMeThb  UCIOJB30BaTh  HAWMMEHOBAHUS
XUMHUUYECKUX COCOUHEHUH MEXKIYHAPOIHOTO
COK03a TEOPETUYECKOW M NPHUKIATHON XUMUU U
TPUBHUAJIBHBIC HA3BAHUS BEUIECTB, OTHOCALLUXCS
K HM3YyYECHHBIM KJacCaM OpraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUM; HCIIOIb30BaTh
XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUSA
dbopmyn HEOPraHUYECKUX BEILIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpallleHHBbIX M  CKEJIETHBIX) bopmyn
OPraHMYeCKHUX BEIIECTB; COCTABIIATh YPAaBHCHUS
XUMUYECKUX peakUud M  pacKpblBaTb HX
CYIIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuun IIOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKlMii; peakuil
MOHHOTO OOMEHa TMyTeM COCTaBJICHHS UX
MOJHBIX W COKPAIEHHBIX MOHHBIX YPaBHEHUU;
peaxkuun TUAPOJIN3a, peaxkuui
KOMILIEKCO0Opa30BaHus (Ha npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa M aTIOMHUHUSA);
MOATBEPKIATh  XapaKTEpHbIE  XUMHYECKHE
CBOMCTBa BEILIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAaMHU W  3alUCAMH  YpPaBHEHUU
XUMUYECKUX PEAKIUH;

3) yMeTh YCTaHABIMBATh MPHUHAIICKHOCTH
M3YUYEHHBIX HEOPraHMYECKUX W OPTraHUYECKHUX
BEIIECTB K OMPENEIICHHBIM KJIacCaM U rpyniam
COCIMHEHMM, XapakTepU30BaTh HX COCTaB M
BOXHEHIIME CBOWCTBA; OMNPEHEIATh  BHUIbI
XUMHUYECKUX CBsi3eld (KOBaJCHTHAas, HWOHHAasi,
MeTaJuIM4ecKas, BOJIOpPOJIHAS), THUIIBI
KPUCTAJUTMYECKUX peeToK BEILIECTB;
KJIACCU(PUITUPOBATH XUMHUYECKUE PEAKIIHH;

4) yMeTb MPOBOJUTH PacdeThl M0 XUMUYECKUM
(dbopMyIiaM U ypaBHCHUSM XUMHUYECKHX PEAKIUI

C HUCHOJb30BaHHWEM (DU3MYECKMX  BEJIUYHUH,
XapaKTepU3yIOIIHNX BEILIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa




MPUHIMIIAX XHUMHYECKOTO TPOU3BOACTBA (Ha
IIpUMepe TMPOU3BOACTBA CEPHOW  KHCIOTHI,
aMMuaka, MeTaHoJa, nepepaboTku HePTH);
3)3HaTh O BIAJEHUH OCHOBHBIMH METOJaMH
HAay4YHOT'O IIO3HAaHWA BCEIIECTB M XHUMHUUYCCKHX
saBIeHUI(HaOII01eHUE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

(HOpMallbHBIE  YCIIOBHS) Ta30B, KOJIMYECTBa
BEILIECTBA; HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKAE 3HAHUS ISl TIPUHATHS PEIICHUN B
KOHKPETHBIX YKU3HEHHBIX CUTYyaIusX,
CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHUEM;

5) ymethb IUTAHUPOBATh W BBIMIOJIHATH
XUMUYECKHUM AKCTIEPUMEHT(TPEBPAICHUS
OpraHWYeCKUX BEIIECTB MpPU HArpeBaHUH,
MOJTyYeHUE STUJIEHA M HM3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHbIE  pEaKIUU  Ha  albJETUAbI,
KpaxMmaj, YKCYCHYI KHCIIOTY; JE€HaTyparus
OENKOB MpU HArpeBaHHWM, IIBETHHIE PEAKIUU
OCJIKOB; TPOBOJUThH PEAKIIMU MOHHOTO OOMEHa,
omnpenensTh  Cpely  BOAHBIX  pPacTBOPOB,
KaueCTBEHHBIC PEaKIMu Ha CyibdaT-, KapOoHaT-
U XJOpPUA-aHHOHBI, HA KATHOH AaMMOHHWS;
pemaTh dKCIepUMEHTANIBHBIC 33/la4d 10 TeMaM
"Metamne" u "Hemeramibl") B COOTBETCTBUHU C
MpaBUJaMd  TEXHUKH  O€30MacHOCTH  TpH
oOpallleHuu C BeleCTBaMU U JabOpaTOPHBIM
o00OpyIOBaHHWEM; TIPEICTABIATH  PE3yJIbTAThI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amucu

YpPaBHEHUN COOTBETCTBYIOIIMX PpEAKUUHA U
¢dbopMynaMpoBaTh BBIBOABI HAa OCHOBE ATHUX
pE3yJIbTaTOB;

6) yMeTb  aHaJIM3MpPOBATh  XUMHUYECKYIO
uH(pOpMaLlMIO,  TOJIY4YaeMyl U3  Pa3HbIX

HCTOYHUKOB (CPEJCTB MacCOBOW HH(pOpMaIuH,
ceTb IHTEpHET U ApyTruHe);

7) ymeTb coOumoJiaTh MpaBuUiia SKOJIOTHYECKU
1enecooOpazHoro TMOBEJIEHUs B ObITY U
TPYJOBOH AEATEIBHOCTU B LIEIAX COXPAHEHHUS
CBOETO 3/I0POBbSl M OKPYKAOIIEH MPUPOIHON
CpElpl; YUYUTHIBAaTh OMNACHOCTH BO3JEHCTBUSA
Ha  JKUBBIE  OpPraHU3Mbl  ONPEJEIIEHHBIX
BELIECTB, [IOHMMAas CMBICA  [IOKa3aTels
MpeACIbLHON TOMYCTUMOM KOHIISHTPAIIWH;




3. CTPYKTYPA U COJEPKAHUE YYESHOM JUCIUILJIUHBI

3.1. Tematudueckuii mman  y4ueOHOM aucumuimHbl OJ1 10 «Xumus

Kongpr HaumenoBanue pasnenos, Tem Bcero OO0beM BpeMeHH, OTBEICHHBIN Ha OCBOSHHE YUSOHON JUCIUILIHHBI
KOMIICTCHLUH gacop | OOdA3aTenbHas ayauTOpHAas ydeOHas Harpys3Ka CamocrosTenbHas padoTa
oOydJaronuxcs oOydJaronuxcs
Bcero, yacos B T.U. B T.U. Bcero, B T.U.
nabopaTopHbIE KypcoBasi JacoB KypcoBast
paboTHI 1 pabora pabora
MIPaKTUYECKHE (poexT), (IpoexT),
3aHSATHS, YaCOB 4acoB 4acoB
Pa3nea 1. OcHOBBI CTPOEHHSI BelIeCTBA - - - -
Tema 1.1. CTpoeHre aTOMOB XUMHUYECKUX - - - -
3JICMEHTOB M IIPUPOJIa XUMHUYECKOU CBSI3H
Tema 1.2. Ilepuonuueckuii 3akoH U 2 2 - - - -
tabauna J[.1. Menaeneena
Pa3nen 2. XuMmuueckne peakuuu - - - -
Tema 2.1. Tunbl XUMUYECKUX PEAKITHI 3 3 - - - -
Tema 2.2. Dnextpuyeckas 1uccouuanus u - - - -
HOHHBIA OOMEH
Kontponbnast pabora Nel — Crpoenue 1 1
BEIICCTBA M XUMHUYCCKHUE PEAKIIMHU
Paznen 3. Ctpoenue u cBoiicTBa 12 12 - - - -
HEOPraHNYeCKHX BellecTB
Tema 3.1. Knaccudukanus, 3 3 - - - -
HOMEHKJIaTypa u CTPOCHHE
HEOPraHUYECKUX BEIECTB.
Tema 3.2. OU3UKO-XUMHIECKHE CBOMCTBA 6 6 - - - -
HEOPraHWYECKUX BEILECTB.
Tema 3.3.nentudukanus 2 2 - - - -
HEOPraHWYECKUX BEIECTB
Kontponbraast padora Ne 2 — CsoiicTBa 1 1 - - - -

HCOPraHNYCCKUX BCIICCTB




Paznen 4. CTpoenne u XuMU4YeCKUe
CBOMCTBA OPraHMYeCKHUX BElECTB.

17

17

Tema 4.1. Knaccudukanus, crpoeHue u
HOMEHKJIaTypa OPTaHMYECKUX BEIIECTB.

Tema 4.2. CBoiicTBa OpraHUYECKUX
COEJIMHEHHIA.

Tewma 4.3. UnenTudukaims opraHndecKux
BEILIECTB, UX 3HAYEHUE U NPUMEHEHHE B
ObITOBOM u IIPOU3BOJCTBEHHOMN
JICSITSIbHOCTH YeJIOBEKA.

KontponsHast padotst Ne3 — Ctpykrypa u
CBOWCTBA OPraHMYECKUX BEILIECTB.

Pa3zgea 5. Kunernueckasi u
TEePMOIMHAMUYECKAS 3AKOHOMEPHOCTH
NPOTEKAHUA JTHHAMHMYECKHX PeaKIuii.

Tema 5.1. CkopocTh  XHUMHYECKUX
peakuuii. XMMHYECKOE PABHOBECHE.

Pa3znen 6. PacTBopbl.

Tewma 6.1.11oHsITHE O pacTBOpax.

Pasnen 7. Xumus B ObITY B
NPON3BOCTBEHHOMH 1esITeIbHOCTH
YyeJI0BeKa.

Tema 7.1. Xumua B ObITy H
IIPOU3BOJCTBEHHOU JESATEIIBHOCTH
4eJI0BEKa.

HpOMe)KYTOIIHaH aTTCCTalMA. 3a4€T C OHeHKOﬁ

Bcero yacos

52

52




3.2. Coaep:xkanue 00ydeHus mo yyeonoii gucuumiaude O/l 10 «Xumus»

HaunmenoBaHue pa3jaesioB, TeM Coaep:xkanue yueOHOro MaTepuasa, jaboparopHblie padoThl M NPaKTHYECKHE O6bem
Y4eOHOM T CIUNINHBI 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4yaromuxcs JacoB
Pasnen 1. OcHOBBI CTPOEHHS BelleCTBA 5
Tema 1.1.
Coaep:kaHue yueOHOr0o MaTepuaJa:
CrpoeHue aTOMOB XUMUYECKUX = =
5IeMEHTOB H PUPOJia CoBpeMeHnHast mojnenb cTpoeHuss atoma. CHMBOJWYECKMM S3bIK XUMHUHM. XHUMHYECKUW DJIEMEHT. 3
CHMICCKOM CBSI3H DOnexTpoHHas KOH(Urypauus atoma. Knmaccudukanuss XUMHUYECKUX SJIEMEHTOB (S-, p-, d-3JIIeMEHTHI).
BanientHble 3JICKTPOHBL. BasieHTHOCTS. OneKTpoHHAas npupoza XUMHUYECKON CBSI3U.
DNEeKTPOOTPUIIATEIbHOCTh. BUIBI XUMUYECKOW CBSI3M (KOBAJIEHTHAs, HWOHHAsA, METaJUIMYecKas,
BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
Pemenne 3amaHuii Ha MCHOJAB30BAHME XHWMHMUYECKOM CHMBOJIMKM M Ha3BaHUM COEIMHEHUU 110
HOMEHKJIAType MEXKIyHApOIHOTO COI03a TEOPETUYECKOM U MPUKIATHON XUMHUM W TPUBHAIBHBIX
Ha3BaHWM JJI COCTaBJICHHS] XMMHUYECKHX (OPMYJ JBYXaTOMHBIX COEIUHEHUN (OKCUIOB, CYIb(GHUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUYECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB.
3azaHus Ha YCTAHOBJICHHE CBSI3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOANYECKUM
W3MEHEHUEM CBOMCTB XHWMHUYECKHX JJIEMEHTOB M HMX COEAMHEHUNW B COOTBETCTBUU C TOJIOKEHUEM
[TeproIMUeCKOil CUCTEMBI.
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.2. Coaepixanue yueOHOro MaTepuasa
Ilepuoduueckuti saxon u [lepuonnueckas cucremMa xumudyeckux dnemeHToB .M. MengeneeBa. @OU3NYECKUNA  CMBICI 2
mabauya J{. 1. Menoeneesa [Tepuoanueckoro 3akona M.JI. MennaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHMSI CBOWCTB XUMHUYECKHUX
JJIEMEHTOB, O0pa3yeMbIX MMM TIPOCTBIX M CIIOXHBIX BEIIECTB B COOTBETCTBUU C TMOJIOKEHUEM
XUMHUYeCcKux d1aeMeHToB B Ilepuoanueckoii cucreme .M. Menneneesa. IIpornossr .M. Menneneesa.
OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.
3agaHus Ha XapaKTepU3AIMI0 XUMUUYECKHX 3JIEMEHTOB "MeTtauinueckue / HEeMETaUTMYECKUE CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBHH C HMX DJIEKTPOHHBIM CTPOCHHEM U
MOJI0KEHUEM B IEPUOAMYECKON cucTeMe XuMuueckux anemenToB JI.M. Menaeneena'.
KoMOuHMpOBaHHOE 3aHATHE
Paszpnen 2. XuMuyeckue peakuuu 8
Tema 2.1 Coaep:xanue y4eOHOro MaTepuaJia
Tunvl xXumuveckux peaxyuii Knaccudukanus u TUNBI XMMHUYECKUX PEaKIUi C y4acTHEM HEOPraHMYeCKHX BEIECTB. COCTaBIICHUE 3

ypaBHeHI/Iﬁ peaKLII/Iﬁ COCAMHCHUS, PA3JIOKCHUA, 3aMCHICHUA, oOMeHa , B T.4. peaKLII/Iﬁ TropcHus,
OKHCJICHHUA-BOCCTAHOBJICHU .

YPaBHeHI/Iﬂ OKHCIeHHA-BoccTaHOBIIeHN. (Ctenenp oxuciaeHUsI. OKHUCIUTENh W BOCCTaHOBUTEINb.
CocrapieHue u YpaBHHUBAHUC OKHUCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ MCTOAOM 3BJICKTPOHHOTO
banmanca. OKMCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pC€aknumn B IIpUPOAC, IPOM3BOACTBCHHBIX IIPOHCCCAaX M




KU3HEESTEIbHOCTH OPraHNU3MOB.
KonuuecTBeHHble OoTHOIIEHUS! B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI IO
YPaBHCHHUAM XUMHUYCCKUX peaKm/Iﬁ. MOJIb KaK €IMHHIAa KOJIMYECTBA BCUICCTBA. MOJIApHAsA MacCa. 3aKOHbI
COXpaHEHHUs MacChl U dHEPTUU. 3aKOH ABoraapo. MoJsipHbIi 00beM Ta30B. OTHOCHUTENbHAS TUIOTHOCTH
ra3oB. PacdeTsl o ypaBHEHUSIM XUMHUYECKHUX PEAKINI C UCTIOIB30BaHUEM MAaCChl, 00beMa (HOpMajbHbIE
YCJIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA.

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 2.2
DJeKTpUYecKasi IMCCOUUALIUS U
WOHHBIA 00MEH

Copaep:xaHue yueOHOI0 MaTepHuaa

Teopus snexTponuTrueckoi auccouuanyvu. VoHbI. DIEKTPOIUTHI, HEIIEKTPOIMUTHI. Peaknum MOHHOTO
obmena. CocraBieHue peakUuil MOHHOIO OOMEHA IIyTeM COCTaBIEHHMsS HX IOJHBIX U COKpAIllEHHBIX
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaKklUU. 3aJaHUs HA COCTABJIEHUE NOHHBIX YPAaBHEHUH.
3a/laHus Ha COCTABJICHNE HOHHBIX YPaBHCHHUH.

KomMOuHUpOBaHHOE 3aHITHE

KourpoabHasi padora 1

CTpOCHI/Ie BCIICCTBA U XUMHWYCCKHEC PCAKIIUHU.

Paznen 3. CTpoeHne u cBoiicTBa

HCOPraHU4C¢CKHUX BCIICCTB

12

Tema 3.1.
Knaccugpuxayus, Homenxnamypa
U CmpoeHue HeoPeaHUUeCKUX
seuyecms.

Coaep:kanue yueOHOIo MaTepHaja

[Ipenmer Heopranmueckoil xumuu. Kiaccudukanus HeopraHmdeckux BeliecTB. IIpocTeie U CIOXKHBIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI), THAPOKCUIbI, KUCIOTHI, COIM). B3aumocss3pb
HEOPraHMYECKUX BEIIEeCTB. ArperaTHble COCTOSIHMS BemiecTBa. Kpucramnuueckue u  amopdHble
BelecTBa. THUMBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJsipHasi, HOHHAs, MeTalJIi4yecKasi).
3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOH pEleTKH. 3aBUCHUMOCTb
XUMHUYECKOM aKTHBHOCTH BEIIECTB OT BUJA XMMHMYECKOW CBSI3M M TUIIA KPUCTAUIMYECKOW PEIIETKU.
[TpuurHbI MHOTOOOpa3uUsl BEILIECTB.

TPUBHUAJILHON HOMEHKJIATYPE.

MIPUHA]JICKHOCTH K KJIaccy.
Hctounuku xumudeckoil uHGoOpMalmu (cpeAcTB MaccoBod uH(popmanuu, ceTh VHTEpHET U JIpyrHe).
[Touck MH(GOPMALIMHK 110 HAa3BaHUAM, HACHTU(hUKATOPAM, CTPYKTYPHBIM (opMyIam.

HomeHknaTypa HeOpraHMuecKUxX BEIIECTB: HAa3BaHHE BEIECTBA MCXOMAS U3 UX XUMUYECKON (OpMyJIbl WK
COCTaBJICHUE XUMHUECKOM (HOpMyIIbl HCXOAs M3 Ha3BaHUs BellecTBa 1o mMexayHapoaHoi (MIOITAK) umu

Penienue 3aI[aHPII>i 1o KJ'IaCCI/I(bI/IKaI_II/II/I, HOMCHKJIaTYypE H XHUMHUYCCKUM (I)opMynaM HCOPTaHUYCCKUX|
BCIICCTB PA3JIMYHBIX KJIIACCOB (yrapHLIﬁ ras, er'IeKI/ICJ'II)II\/'I ra3, amMMHak, rami€Has H3BCCTb, HETallICHa
MN3BCCTh, ITUTHEBAsA COJa U ,Z[pyTI/IX)Z Ha3bIBaTb U COCTaBJIATH (bOpMy.]'IBI XUMHUYCCKUX BCHICCTB, OMPCACIIATH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.2.
Dduznko-xuMUYECKHUE CBOIICTBA
HEOPraHWYECKUX BEIECTB.

Conep:xxaHue yueOHOI0 MaTepuaa

Mertannbl. O0mue ¢u3nyeckue U XUMHUYECKHE CBOMCTBA MeTaiuioB. CrmocoObl monydeHus. 3HauyeHue
METAJUIOB M HEMETaJUIOB B TPHUPOJE M IKU3HEACITEIILHOCTH 4YeJOBeKa M opraHu3moB. Kopposus
METAJJIOB: BUIBI KOPPO3HUH, CIIOCOOBI 3aLTUTHI METAIIJIOB OT KOPPO3HH.

Hemeramnel. OOmmue Qusnueckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIMYHBIE CBOWMCTBA

HemetauioB IV— VII rpynn. Knaccudukaius 1 HOMEHKJIATypa COeIMHEHUH HeMeTauioB. KpyroBopotsl




OMOTeHHBIX IEMEHTOB B IIPUPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEHIECTB (OKCUIOB, THAPOKCUAOB, KUCIOT,
cojell u Ap.). 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB IPOCTBHIX BELIECTB, BOJOPOAHBIX COEAVHEHHH,
BBICHINX OKCHJIOB U THAPOKCH]IOB.

CocTaBiieHHE ypaBHEHHH XUMHYECKMX pPEAKUUN C yYaCTHEM IPOCTBIX M CIOXHBIX HEOPraHUYECKUX
BELIECTB: METaUIOB M HEMETAJIOB; OKCHUJOB METaNIOB, HEMETAIJIOB U aMQOTEpPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBaHMM U aM(OTEpHbIX THAPOKCHIOB; HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA.

PelreHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJyYEHUE U
0e30MmacHOe HCMOJIb30BaHUE BAXKHEWIIUX HEOPraHMYECKHX BEIIECTB B OBITY M IPaKTHYECKOMN
JEeATEIbHOCTH YEI0BEKA.

KomOuHMpOBaHHOE 3aHITHE

Tema 3.3. Conep:xanue y4e0HOIro MaTepuaa
Hoenmugpuxayus PenieHre SKCHEPUMEHTANbHBIX 3aJad 10 XUMHUYECKUM CBOMCTBAM METAJLIOB U HEMETAIOB, IIO 2
HeopeaHUHeCcKUY 6eljecms PACIIO3HABAHHIO ¥ MOYYEHHUIO COEIHMHEHHI METaIOB M HEMETAIIOB.
VneHTuuKanyuss HEOPraHWYECKHX BEIIECTB C MCIOJIB30BAaHUEM WX (U3UKO-XMMUYECKHX CBOWCTB,
XapaKTepHBIX KayeCTBEHHbIX peakuuil. KauecTBeHHble peakuuu Ha cyibdar-, kKapOOHAT- U XJIOPUI-
QHUOHBI, HA KATUOH aMMOHHUSI.
KoMOnHMpOBaHHOE 3aHATHE
KonTtposbHasi padora 2 CBolicTBa HEOPTAaHUYECKUX BELLECTB 1
Pa3pnen 4. CTpoeHne U XUMHYECKHE CBOHCTBA OPraHUYeCKUX BelleCTB. 17
Tema 4.1. Coaep:kanue yueOHOIr0o MaTepHuaja
Knacengpukanus, crpoerne 1 [TosireHne U pa3sBUTHE OPraHUYECKONW XMMUHM Kak HayKH. IIpeMeT opranudeckoil XuMuu. Mecto u 4

HOMCHKIJIaTypa OPraHuvuCCKUX
BCIIICCTB.

3HaYCHUE OPraHU4YECKONW XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOEe CTpOCHHE KaK MOpPAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO WX BaJICHTHOCTH.
OCHOBHBIE TIOJIOXKEHMSI TEOPHUM XMMHUYECKOTO CTPOEHHUsl OpraHuYeckux coenauHeHuit A.M. bytieposa.
YTIepoaHbIid CKEJIET OpPTaHUuYECKONW MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS]
MoJieKy1. I3oMepust 1 n30Mepsl.

[lonatne o QynkumonanbHoi rpynme. Pamukan. IlpuHnunsl kimaccuUKaMU — OPraHUYECKUX
coemHeHN. MexayHapoHas HOMEHKIATypa U MPUHIUIIBI HOMEHKJIATYPhl OPraHU4YE€CKUX COETUHEHUH.
[TonsiTHEe 00 a30TcoAEpIKAIIUX COEIMHEHMAX, OMOJIOrMYECKH aKTHBHBIX BeIECTBax (yrieBoJax, JKUpax,
OenKax u Jip.), BRICOKOMOJIEKYJISIPHBIX COSAUHEHHSIX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO).
Homenknarypa opraHmdyeckux COEAMHEHHUH OTAEIbHBIX KJIAcCOB (HACHIIIEHHBbIE, HEHACBILIECHHBIE U
apoMaTHYeCKHe YIJIEeBOAOPOAbI, CIUPTHI, (PEHOJBI, albAETH/Ibl, KETOHbI, KAPOOHOBbIE KHCIOTHI U Ap.)
CocraBieHrue TOJHBIX U COKPALICHHBIX CTPYKTYpPHBIX ()OPMYJ OpPraHWYECKHX BELIECTB OTAEIHHBIX
KJIACCOB, MCIOJb3Yysl MX Ha3BaHUA MO CHCTEMaTHYECKOW M TPUBHAJIBHOM HOMEHKJAType (ITHUJIEH,
alleTWiIeH, TIULepuH, (eHon, (gopMaibIeru], yKCycHas KHUCIOTa, MIMIUH). PacueTsl mpocreiiein

(GhOpMYJIbI OPraHMYECKOM MOJICKYJIBI, HCXOJSl U3 3JIEMEHTHOTO cocTana (B %).




KoMOMHMpOBAaHHOE 3aHATHE

Tema 4.2.
CBolicTBa OpraHUYECKUX
COCIMHEHUN

Copaep:xaHue yueOHOI0 MaTepuaa

OU3NKO-XMMUYECKHE CBOMCTBA OpPraHUYECKHX COCJUHEHUH OTIENBHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKalui 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOIMUYECKUM psl U obmas Gopmyiia; u3oMepus;
¢uznyeckue CBOMCTBA; XUMHUUECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHS):
— MpeAeibHbIE YIIEBOAOPOAb! (AJKaHbl M LUKJIOAJIKaHbI). I'OpeHHe MeTaHa KaK OJUH W3 OCHOBHBIX|
MICTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITYy. CBOMCTBA MPUPOAHBIX YIIIEBOJOPOJOB, HAXOXKAECHUE B
[IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HelpeJesibHble (AJIKEHBI, AJIKMHBI U QJIKaJUEHbI) U apOMAaTUYECKUE YIIIeBOA0poabl. ['opeHue aneTnieHa
KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHU ISl CBAPKU U PE3KU METAILJIOB;

— KUCIJIOPOJICOJIEpKAIIUE COSAUHEHHSI (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U 3(UPHI, aTbJIETUIB U
KETOHBI, JKHUpBI, yriaeBoAbl). IIpakTHyeckoe NpPUMEHEHUE STWIEHIJHMKOJSA, IJIMIEepuHa, (eHoa.
[Ipumenenne ¢opmanbaeryaa, ametaapleruia, YKCYCHOM KHCIOTHl. MbplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIINE CBOWCTBA MBLIIA;
— a30TCOZAEpIKallMe COeAMHEHUs (aMMHBI U aMUHOKHCIOTHI, OenkH). BrICOKOMONIEKYIsipHbIE COEIMHEHUS]
(cuHTeTHYECKHE M OMOJIOTHYECKU-aKTHBHEBIE). MOHOMEp, TOIMMEp, CTPYKTypHOe 3BeHO. [lommmepusarius
ATUJIEHA KaK OCHOBHOE HAIPABJICHHUE €r0 UCIIOJIb30BaHU.

['enernueckas cBsA3b MEXKIY KilacCaMH OPraHUYECKUX COETMHEHUH.

CBolicTBa OpraHMYECKHX COEAMHEHMH OTHAEIbHBIX KJIAcCOB (TpUBHAJbHAsT M  MEXAYyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJyUeHHs): Mpe/eibHble (aJKaHbl U LIUKIOAJIKaHbI),
HenpeeNbHble (AJIKeHbI, aIKMHbI U aJKaJUeHbl) 1 apOMaTHYECKHE YIJIEBOAOPO/bl, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KHCIOTHI U A(HUPHL, ATbIETUIB U KETOHBI, AMUHBI M1 aMHUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIC
COEIMHEHMS. 3aJlaHusl Ha COCTAaBJIICHUE YPABHEHMM XMMHUYECKUX PEAKIMM C y4acTUEM OPraHMYECKHUX
BELICCTB HA OCHOBAHNUU UX COCTABA U CTPOCHHUS.

CocTaBiieHHE CXeM peakuuid (B TOM 4McI€ 10 MPEAJIOKEHHBIM IIENOYKaM IPEeBPALLEHU),
XapaKTepU3YIOIIUX XUMHUYECKHE CBOWCTBA OPraHMYECKMX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIOCOOBI MX
MOJly4eHUs] M Ha3BaHUE OPraHMYECKHX COEJAMHEHUH 10 TPHUBHAIBHOM WJIM MEXIYyHapOJIHOU
CHUCTEMAaTHYECKON HOMEHKJIIATYpE.

Pemenne nNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOWCTBA OpPraHMYECKHUX
COEJIMHEHUH OTAEIBHBIX KJIaCCOB.

“IIpeBpalieHuss OpraHMYECKUX BeIIECTB MNpu HarpeBaHuu': IlosyuyeHuwe STUIIEHA W HU3YYEHHE €ro
cBOiicTB. MopenupoBaHue MOJEKYyJl U XUMHUYECKMX NpEBpallleHU Ha MpUMepe 3TaHa, ATHJICHA,
aleTUJICHA U JIp.

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 4.3.
Wnentudukaiys opraHuuecKux
BEIIECTB, UX 3HAUYCHUE U
MIPUMEHECHHE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESATEILHOCTH
YyeJ0BeKa.

Conep:xanue y4eOHOro MaTepuaJia

buooprannueckue coenunenus. [Ipumenenue u Ouonorudeckas posb yriaeBoaoB. OKUCIEHUE YTIIEBOI0B
— HMCTOYHHMK SHEPTHUH KUBBIX opraHu3MoB. O0OJacT MpuMEHEeHUs aMHUHOKHUCIOT. [IpeBparnenust 6enKoB
OuIM B opraHusMe. buonornueckue ¢GyHKimu OenkoB. buonornueckue ¢GyHKIuU >kupoB. Poib
OpPTraHUYeCcKOi XMMHHU B PEUICHUH MPOOJIEM MHIIEBON O€30MaCHOCTH.

Pormbp opranmyeckodl XMMHHM B PEIICHHH IIPOOJIEM DJHEPreTHYECKOM Oe30IacHOCTH, B Pa3BUTHHU




MEIMIUHBI, CO3/IaHUM HOBBIX MaTe€pHajOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATUBHbIE UCTOUYHUKU
sHeprun). OnacHOCTh BO3JCMCTBUS HA KUBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB OTIEIIBHBIX KJIACCOB
(yrmeBomopobl, CHUPTHI, (HEHONBI, XJIOPOPTraHWMYECKHE IPOU3BOJAHBIC, AIBIACTHUABI WU JAp.), CMBICI
MIOKa3aTels MPEAEIBHO JOIYCTUMON KOHIEHTPALUH.
“Unertudukanis OpraHndecKuX COSTMHEHUH OTCIbHBIX KIIACCOB”

Wnentudukanus opraHuyecKux COEAMHEHUN OTIENbHBIX KJIACCOB (Ha MpHUMEpE allbJeTUI0B, Kpaxmala,
YKCYCHOW KHMCJIOTBI, OEJIKOB U T.I1.) C UCIIOJb30BaHUEM UX (PU3UKO-XMMUYECKUX CBOWCTB U XapaKTEPHBIX
KadecTBEHHBIX peakuuid. JleHarypamust Oenka mnpu HarpeBaHuM. LIBeTHble peakmuu O€JIKOB.
BoO3HUMKHOBEHME aHATMTHUYECKOTO CUTHAJIA C TOYKH 3PEHMS] XMMUYECKUX IIPOLECC PEIEHUE 3a/1a4 OB IIPU
NPOTEKAHWU KaueCTBEHHOM peaklnu, MO3BOJIAIOIIEN HACHTU(OUIUPOBATh IPEAJIOKEHHbIE OPraHNYeCKHUe
BEIIECTBA.

KomOunnpoBaHHOE 3aHATHE

KoutpoJabHas padora 3

CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECCTB

Pasnen S. Kunernueckue u TEPMOAMHAMHYECCKHUEC 3AKOHOMEPHOCTHU MPOTCKAHUA TUHAMHYECCKHUX pealclmﬁ.

Tema 5.1.
CKOpOCTh XUMUYECKUX PEAKITUH.
XUMHUYECKOE PABHOBECHE.

Conep:xanue yue0HOIro MaTepuaia

CKOpOCTh pEaklMu, €€ 3aBUCUMOCTb OT pa3lW4HbIX (PAKTOPOB: MPHUPOJBl PEATHPYIOLIMX BEILECTB,
KOHLICHTPALlN PEArnpyronIuX BEIECTB, TEMIIEPATYphl U IUIOMAAN PEAKIIMOHHON MOBEPXHOCTH. TeIIoBbIe
AP GEKTH XUMUYECKUX PEAKIMNA. DK30-1 SHIOTEPMHUYECKUE, PEAKILINH.
OOpatumocTh peakiuil. XUMHUYECKOE PABHOBECHE M €ro CMEIICHHWE IOJ[ JCWCTBUEM pPa3IMYHBIX
(dakTOpoB (KOHILIEHTpAIMsl pEareHTOB WIN MPOJAYKTOB pEaKkluy, JaBjIeHUE, TEMIEpAaTypa) A CO3AAHUS
ONTHMAJIbHBIX YCIOBHH IPOTEKAaHU XUMHUUECKUX nporeccoB. [Ipunanun Jle [Hlatense.
Pemenre npakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUM Ha aHau3 (PaKTOPOB, BIUAIOMINX HA U3MEHEHUE CKOPOCTH
XMMUYECKON peakiyu, B T.4. C MO3ULMHA HKOJOTHUECKHU 11eIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3J0POBbs U OKPYKAKOLIEH PUPOTHON CPEMBI.
Pemienne nNpakTUKO-OPUEHTHPOBAHHBIX 3aJaHWid Ha IpuMeHeHne npuHnuna Jle-llaTense s
HAXOXKJCHUS HANpaBICHUS CMELIEHHs paBHOBECHUS XHUMHUUYECKOM peakiuu H aHaiu3 (HakTopos,
BIIMSIOIIMX HA CMEUICHUE XMMUYECKOTO PABHOBECHSI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Pa3znen 6. PacTtBopbl.

Tema 6.1.
[TonsThe o pacTBopax.

Conep:xanue y4ue0HOIr0 MaTepHuaia

PacTBOopeHne Kak (QU3HKO-XUMUYecKuid mpouecc. PactBopbl. CrocoObl NPHUTOTOBJIEHUS PacTBOPOB.
PacTtBoprMocTb. MaccoBast 10751 pacTBopeHHOro BemlecTBa. CMBICH MOKa3aTess MPeaeiIbHO JI0MYCTUMOM
KOHIIEHTPALMHU U €r0 UCIIOJIb30BaHHUE B OLIEHKE 3KOJIOIMYeCKOl 6€30MacHOCTH.

[IpaBmiia 5KOJOTMYECKH L€JIecCO00pa3HOro IMOBEACHHUS B OBITY M TPYJIOBOW JEATEIBHOCTH B LEJSIX
COXPAHEHHsI CBOETO 3J0POBbSl U OKPY’)KAIOIIEH NPUPOJHOW CpPEIbl; OMACHOCTh BO3JEHCTBUS Ha KUBBIC
OpraHU3Mbl OTPE/IEIIEHHBIX BEIIECTB.

Pemenune npakTuko-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA.

KomOuHnupoBanHoe 3aHsITHE




Pa3zpnen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA. 2
Tema 7.1. Hogelilme JOCTHKEHUS XUMHMYECKOW HAayKHM M XMMHUYECKOM TeXHOJOruH. Ponbp Xumum B obecneueHUH 2
Xumus B ObITY U HKOJIOTMYECKOM, YHEPreTUYecKOoil M MUIEBOM 0e30MacHOCTH, pa3BUTHH MeAuLMHBL. [IpaBuia moucka u
MIPOU3BOJICTBEHHOH JIEATETLHOCTH [aHAIN3a XUMUYECKON MH(DOPMAIIUN U3 Pa3IMYHBIX UCTOYHHUKOB (HayuHas M y4eOHO-Hay4dHas JIMTepaTypa,
YeJI0BeKa. CpeacTBa MaccoBoM nH(popManuu, cetb UHTEepHET).
[louck v aHaJIM3 TPUMEHEHUs XUMHUYECKUX BEILECTB U TEXHOJIOTUM 110 TEMaM: BaXKHEHIIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpHAJIbl, KPACKH, CTEKJIO, KEPaMHUKA, MATEpPHAJIbl JUIS DJIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUIbHbBIE BOJIOKHA, MICTOYHUKH SHEPIHH, OPraHMYECKHEe U MUHEpalbHble yI00peHus,
IIeKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSL.
KomOnHUpOBaHHOE 3aHITHE
I[IpoMe:xxyTOYHasI aTTecTAlUA (3a4€T ¢ OLEHKOM)
Bcero 52




4.YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI JIUCHUIIJIMHBI

4.1.Tpe0oBaHNs K MATEPHATbHO-TEXHUYECKOMY 00eCIeYeHUIo

Peanuzanms mporpamMmbl y4eOHONH — TUCIIUTIITUHBI TpeOyeT
HaJu4usi yueOHOro KabuHera.

[ToaroToBKa BHEAyAUTOPHOW pabOTHI JODKHA 00ECTIeUnBATHCS
JOCTYTIOM Kaxaoro oOydJaromerocs K 0a3aM JaHHBIM U OWOIHOTEYHBIM
dbongam. Bo Bpemsi caMOCTOSITEIbHON MOJTOTOBKH, O0Yy4Yaronuecs J0JIKHbI
OBITh 00€CTIeUeHbI 10CTYNOM K ceTh HTepHeT.

OoOopynoBanmne y4eOHOro KaOUHeTa U padoYuX MeCT Ka0UHeTAa:

nocaiouHble MecTa Juisi 00yJaromuxcs, padodyee MecTo mpenojaBaress, 10cKa,
y4eOHUKH, KapThl.

TexHuveckue cpeacTBa 00y4eHusi: HOyTOYK, IPOCKTOP, SKPaH.

4.2. OOmue Tpe0OBaHUA K OpPraHu3auMu o00pa3oBaTelbHON
AeSTeJIbHOCTH

OcBoeHne 00y4aroUIMMHCS YYEOHON JUCLMILIMHBI MOXET MPOXOAMTH B
YCIOBUSIX CO3JIJaHHOM 00pa3oBaTeNbHON Cpelbl Kak B 00pa3oBaTeIbHOU
opraHuzanuu (y4pexAeHUH), TaK U B OPraHu3alusx COOTBETCTBYIOLIUX
nporIto yaeOHON JUCITUTITHHBI.

[IpenonaBanue y4eOHON TUCUUIUIMHBI JOKHO HOCUTH TEOPETUUYECKYIO
U TMPAKTUYECKYH0 HANpaBJICHHOCTh. B Tmpolecce MNpakTUYECKUX 3aHITHM
oOyyaroniecss 3akpeIuisitoT M YIIyOlsloT — TEOpeTHUYECKUEe  3HaHus,
npuoOpeTaroT HeoOX0IUMbIE TPO(EeCCHOHATBbHBIE YMEHUS U HaBBIKH.

N3ydenne yueOHON AUCHUIUIUHBI « XHUMHUS» 1O CHEIHATBHOCTH JOJIAKHO
IPEIIECTBOBATh OCBOEHUIO TPO(HECCUOHATBHBIX MOTyJIEH

Teopernyeckne 3aHATHA JTOJKHBI IPOBOAUTHCS B ydeOHOM KaOHUHETE.

Texymuii NpPOMEXYTOUHBI KOHTPOJIb OOYYEHHs] CKJIaJbIBaeTCs U3
CJIEIYIOINUX KOMIIOHEHTOB:

TeKyIUH KOHTPOJb: ONPOC OOy4YalOIIMXCsl Ha 3aHATUSAX, [IPOBEICHUE
TECTUPOBAHUS, pPEIICHHWE XUMHYECKHX 3aJad OOydarolmMMHCS B Ipoliecce
IIPOBEJICHUS TEOPETUUECKUX 3aHATUI U T.JI.;

NMPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLICHKOM.

4.3. KaagpoBoe o0ecnieueHne 00pa3oBaTe/ibHOM 1eATEJIbHOCTH

TpebGoBanus K KBaJIM(PUKALIUU MeJaroru4ecKux KaJIpoB,
ocymectBisitomux — peanuzaruio  I[IIICC3 mo crnenuaabHOCTH  JOJKHA
oOecrieunBaThCsl  MEAArOTMYCCKUMHU  KaJpaMW,  WMCIOIIMMH  BBICIIIEE
oOpa3oBaHUE, COOTBETCTBYyIOIIEE NPOPMI0  MpernojaBacMoil  y4eOHOM
TUCHUIUIMHBL.  OMBIT JESTENBHOCTH B OpPraHU3alUsIX COOTBETCTBYIOLIEH
oOpa3oBarenbHON cdepbl SBISIETCS 00s3aTENbHBIM ISl  TIPETojaBaTesei,
OTBEYAIOIIMX 32 OCBOCHHME OOydYarommmcsi 001ieo0pa3oBaTEILHOIO yueOHOIo
nukia. [lpenomaBatenu mOMYy4arOT JOMOJHUTENbHOE TNpodeccruoHaIbHOEe
oOpa3zoBaHH€ IO TpOrpaMmaM TOBBIIICHUS KBadu(UKAIMK, B TOM YHUCIE B



dbopMe CTRXHPOBKH B MPOGUIBLHBIX OPTaHHU3AIMAX HE PeXe OJHOTO pa3a B 3
roja.

4.4. AudopmanmonHoe  obOecneueHue  oOyudenusi. IlepeueHn
peKoMeHayeMbIX  y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,
AOTMOJIHUTEIbHONJINTEPATYPHI

OcCHOBHBIC HCTOYHHUKH:

1. Tabpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus.10 kmace. — M.:
AO «M3natenbetBo «IIpocsemienuey, 2020.

2. Tabpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xummus.11kmace. — M.:
AO «M3parensctBo «lIpocsemenue», 2020.

3. Epemun B.B., Ky3smenko H.E., Tepenun B.W., Ipo3noB A.A., JlyHun
B.BXumusa. 10 kmacc. - M.: OO0 "IIPODA", AO "H3mareabCTBO
"TIpocsemienue",2020.

4. Epemun B.B., Ky3spmenko H.E., Tepenun B.W., po3noB A.A., JlyHun
B.B.Xumus. 11 xmacc. - M.: OO0 "JIPODA", AO "U3zngarenbcTBO
"IIpoceemenne",2020.

JlonoJIHUTe IbHbIEe HCTOYHUKH:

1. AcaHoBa JLU., CrpenbHHUKOBa E.H. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIEPEAKIIMY : TPAKTUKYM 110 XUMHH. 8-11 Kiacchl. - 2-¢
u3l. - M.:BAKO, 2019. - 112 c.

2. bynmasun B.M.Xumwus: o0si3aTenbHbIE TOHSTHS, 3aKOHBI, (HOPMYJIBI
mkonpHOro Kypca / B.M. BynaBun. - MockBa :Dxcmo 2018. - 48 c. -
(JIOsI3aTe b HBICTIOHATHATITIKOJILHOTOKYPCa).

3. T'adpuensn O.C., Octpoymon WN.I'., ITonomapes C.FO.Xumus. 10 knacc :
yyebHoe mocobue: yrimyOneHubii ypoBenb / O.C. T'abpuensn, W.T.
OctpoymoB, C.IO. IlonomapeB. - 10-¢ wu3m., creoperun. - M.
[Ipocsemenne, 2021. - 358 c. : uin.

4. Tabpuensn O.C., OctpoymoB WU.I"., [Tonomapes C.}O.Xumus. 11 kiacc :
ydueObHoe mocobue :yriayosneHHwii ypoBeHb / O.C. TI'abpuensn, WN.I.
OctpoymoB, C.IO. IlonomapeB. - 10-¢ wu3m., creoperun. - M.
[Ipocemenue, 2021. - 358 c. : ui.

5. T'opkosenko M.IO. Tloypounsie pazpabotku no xumuu. 10 xiacc. M.:
BAKO, 2016. - 320 c. (B noMo1is NIKOJbHOMY YUHTEIIO).

6. KonrponbHo-usmepurenbubie Matepuansl. Xumus. 10kmacc /Coct. E.H.
CrpensHukoBa. - M.: BAKO, 2015. - 112 c¢. - (KoHTpoabHO-
M3MEPUTEIbHbIEMATEPUATIBI).

7. KoHtposbHO-u3MepurenbHbie MaTepuanbl. Xumud. 11 kiace /Coct. E.H.
CrpensaukoBa, H.I1. Tperyoosa. - 3-e u3za. - M.: BAKO, 2017. - 112 c. -
(KoHTpOabHO-U3MEPUTENIBHBIE MATEPUAIIBI).



8. Kpemenuyrckas M.II., BacuibeB C.}HO.Xumus. J{ns moarorosku k EI'D /
M.A. Kpemenuyrckas, C.FO. BacumseB. - M.: ACT: CJIOBO;
Brnagumup: BKT, 2010. - 480 c. - (HoBelimuii cipaBOYHUK IIKOJBbHUKA).

9. Jlmmua JIL.LA.Xumus: ChopaBounuk / P.A. Jlumgun. - M.: Actpens:
Brnagumup: BKT, 2011. - 286, [2]c.

10.Mapmanosa I'.JI.I'paduueckue TUKTaHTHI IO XUMUU: paboyasi TETPab.
10 knacc. - M.: BAKO, 2017. - 96 c.

11.Mapmanosa I'.JI.I'paduueckne NUKTaHTBI 0 XUMUU: paboyasi TeTpaib.
11 kmacc. - M.: BAKO, 2017. - 80 c.

12.MatBeeBa M.O.Xumus. HoBeWlnii yHHUBEPCAIbHBIM CHPABOYHUK
HIKOJIbHUKA U cTyJeHTa. - Jlonenk: OO0 "IIK® "BAO", 2009. - 496 m.:
WL

13.MuxaneBa T.I'., CtpenpaukoBa E.H.Pa3paboTka negaroruaeckux TeCToB
no xumuu. - M.: BAKO, 2013. - 176 c. - (MacrepcTkasi y4uTensi XUMUN).

14.Opranuveckas xumusi. Bech mkoiapHBIN Kypc B Tabmmiax / coct. C.A.
JlutBunoBa, H.B. MankeBuu- Munck : Kysbma, 2020. - 3-e wusn.,
nepepad. - 384c.

15.Pacynosa I'.JI. CnpaBounuk. Xumus B cxemax T tabnunax. ®I'OC /TJL
PacynoBa. - M. : M3marensctBO "Ox3amen", 2019. - 255, [l]c.
("CrpaBouHuK").

16.Penerutop o xumuu / Ilox pen. A.C. Eroposa. - 1U3a. 63-e. - PocTos-
H/[1.: ®enukc, 2021. - 762, [1] c. : un. - (AOGUTYpHUEHT).

17.CaBunkuna E.B. Xumusi B Ta0nuIiax u cxemax : CpaBOYHOE MOcoOue :
10-11 xmaccet / E.B. Casunkmnua, I'.II, JlorunoBa. - MockBa
NznatensctBo ACT, 2020. - 159, (1), c.

18.CaBunkuna E.B. Xumus : HoBbIi OJHBIN CLIPAaBOYHMK JJISI IOJITOTOBKHU
k EI'D: 3-e usn., mepepab. u mon. / E.B. CaBunkuna. - Mocksa :
HznarensctBo ACT. - 254, [2] c.

19.C6opuuk ocHoBHBIX (popmyn mo xumuu / M.A. Ps6oB, E.}O. Hesckas,
E.A. Copokuna, T.®. lemko. - M.: ACT: Actpens, 2009. - 318, [2] c. -
(KpaTkuil CipaBOYHUK CTYJICHTA).

20.®penkens E.H. Heoprannueckass xumusa. Camoyuurtens. IpPexkTuBHas
METOJIMKa, KOTOpas MOMOXET CJaTh AK3aMeHbl MOHATh xumwuio /I".H.
O®penkenb. - Mocksa : U3narensctBo ACT, 2018. - 318, [1]c. - Cpennsis
U cTapiuas mkosna. Jlydime MeToIuK 00y4deHus).

21.®penkens E.H.Xumusa. Camoyuurens. Kuura miist Tex, KToO X04eT caaTh
3K3aMEHbI, a TaKXe IMOHATh W TOJIOOUTHh XUMUIO. DJIEMEHTHI OOIIeH,
HeOpraHndeckon u opranudeckor xumuu / E.H. ®penkens. - Mockaa :
MzapnrensctBo ACT, 2020. - 352 c. - (cpeansis u crapuiasi IIKOJIA.
Jlydiie MeToIMKH 00yUYeHHUs ).

22.®penkens E.H.O6mas xumus. Camoyuurtens. DdexkTuBHAsT METOIUKA,
KOTOpas MOOMIKET CIaTh AK3aMeHBI M TTOHATh Xxumuio / E.H. ®penkens. -
Mockaa ? U3narensctBo ACT, 2017. - 308, [1] c. - (cpennsisi u crapiias
mkosa. JIydiime MeToquk o0ydeHus).
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BJICKTpOHHLle H3JaHudA

. HTTP://ru.wikipedia.org  (caiit =~ OOmenOCTYyIHON  MYJIbTHI3BIUYHOM

YHUBEPCAIbHOU HUHTEPHET-IHIUKIIONIEIUN ).

. HTTP://www.faostat3.faj.org (caut MexyHapoiHon

CEJIbCKOXO3SIMCTBEHHOM M MPOJOBOJIBCTBEHHOW opranm3aunu nmpu OOH
(DAO).

. HTTP://www.minerals.usgs.gov/minerals/pubs/county (caiiT

["'eonornyeckoit ciyx6s1 CIIA).

. HTTP://www.school-collection.edu.ru («Enunas xosuiekuusi muGPOBBIX

00pa3oBaTEIbLHBIX PECYPCOBY).

. HTTP://www.simvolika.rsl.ru (caiir «I'epbsl TOpOomOB Poccuiickoit

deneparun).

. HTTP://scepsis.ru/library/id 1794.html
. HTTP://mylean.ru/kurs/7/317
. HTTP://wikipedia.org/wiki/’)KnBoe_ BerniecTBo

. HTTP://wikipedia.org/wiki/Knu3ub

10. HTTP://www.5ballov.ru/referats/preview/83784
11. HTTP://httpsu.ru/courses/3-referat.html
12. http://kontur-map.ru/
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HTTP://www.school-collection.edu.ru
HTTP://www.simvolika.rsl.ru
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HTTP://wikipedia.org/wiki/Живое_вещество
HTTP://wikipedia.org/wiki/Жизнь
HTTP://www.5ballov.ru/referats/preview/83784
HTTP://httpsu.ru/courses/3-referat.html
http://kontur-map.ru/

5. KOHTPOJIb ¥ OIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOH

JUCLMIINHBI

KoHTponb # oOIlleHKa pe3yJbTaTOB OCBOCHUA Y4E€OHOW JUCIUIUIMHBI
OCYIIECTBJISIETCS MPEToAaBaTeIeM IPHU MPOBEACHUH 3aHITHI, TECTUPOBAHUS, a
TaK)K€ BBIMOJTHEHUS] O0YyYalOUMMUCS WHIWBUAYAJIbHBIX 3aJlaHUM, TPOEKTOB,

HWCCIIETOBAHUI.

Pe3yabTaTsl 00yueHus

OcHOBHBIE TIOKA3ATEJIHU
OIlEHKH Pe3yJbTATOB

DopMbI U METO/IbI
KOHTPOJISI 1 OLIEHKH

3HATh:
Tematnueckuii

Kypca

MaTepual

- 0  chOpMUPOBAHHOCTH
MIPEACTABICHUIM: 0
MaTepUaIbHOM EIMHCTBE MHpAa,
3aKOHOMEPHOCTSIX "
MMO3HABAEMOCTH SIBIICHUI
MPUPOJBI; O MECTe W 3HAYCHHUHU
XUMHH B CUCTEME €CTECTBEHHBIX
HayK U €€ pOJIM B OOECIICUCHUH

YCTOMUYUBOTO pa3BUTHUSA
YEeJOBEYECTBA: B PELICHHUH
npooiem 9KOJIOTUYECKOH,
SHEPreTUYECKOM W  IHILEBOM
0€30MacHOCTH, B  Pa3BUTUHU
MEJIMIIMHBI, CO3JaHUU  HOBBIX
MaTepuanioB, HOBbIX UICTOYHUKOB
SHEpIuu, B obecrieueHun
palMOHAIBHOTO

MPUPOAONOJIb30BAHUS, B

(GOpMHUPOBAaHUN MHUPOBO33PCHUS
n o01el KyJabTyphl YeJIOBeKa, a
TaKKe 9KOJIOTUYECKU
00OCHOBAaHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MPHPOTHON
cpene;

- 00 OBJIAJICHUA
CHUCTEMOM XMMHUYCCKHUX 3HAHUM,
KOTOpast BKITIOYACT:
OCHOBOTIOJIATAIOIIUE
MOHATUS(JIOTIOTHUTEITLHO K
CUCTEeME TIOHATUH  0a30BOTrO
YPOBHSI) - U30TOIBI, OCHOBHOE H
BO30YKIEHHOE COCTOSTHUE
aToma, THOpHIU3aIs aTOMHBIX
opOuTaneii, XUMHYECKas CBS3b
" " m "m -cBA3B", KpaTHbIC
CBSI3H),MOJISIpHAs. KOHIICHTpAIHS,

CTPYKTYpHas ¢bopmyina,
n30Mepus (cTpykTypHas,
reoMeTpuyecKas (umc-TpaHc-
U30MEpHsi), TUIBl XUMHYECKHX
peakiui (romo- u
reTeporeHHble, oOpaTHUMble U
HeoOpaTHUMBIE), pPacTBOPHI

@DopMBI KOHTPOJISL:

YCTHBIN 01poc;
[InceMenHsIi onpoc;
CamocrosiTenbHas padboTa;
[TpakTuyeckas padora;
TectoBble 3ananus.
MeToapl KOHTPOJIS:
Texynui KOHTPOIIb:
DpoHTANIBHBIN 0IIPOC;
WNHuBuayansHbIA OIIPOC;
Konrponsnas pabora;
[IpoBepka KOHCIIEKTOB;
ITpoBepka cooOLIeHMI;
OneHuBaHUE  BBIIOJHEHUS
VMHAVBUAYaAJIbHbBIX 3a/1aHUN;
[IporpammupoBaHHbIi
KOHTPOJIb.




(MCTUHHBIE, JUCTIEPCHBIE
CUCTEeMbl), KPHUCTAJUIOTHIPATHI,
CTETIEHb JICCOIMALINY,
AJEKTPOIIN3, KPEKUHT,
PUQPOPMHHT); TEOPUU U 3AKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalue B OCHOBE MOHHUMAaHUS
NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX SBJICHUM,
COBPEMEHHBIEC TPEACTABICHUS O
CTPOCHHUH BelIeCTBa Ha
aTOMHOM, MOJICKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTABICHUSI O MEXaHU3Max
XUMHAYECKUX peaKuuii,
TEPMOTUHAMHYECKHIX u
KHHETUYICCKUX
3aKOHOMEPHOCTAX ux
NPOTeKaHUs, O XHUMHYECKOM
PaBHOBECHH, JMCTIEPCHBIX
CHUCTEMaX, (hakTomorNUeCKNe
CBEJICHUS O CBOMCTBAxX, COCTaBe,
MOJydeHUH U 0e30macHOM
UCIOJIb30BAHUU BaXHEHIIINX
HEOPTaHNYECKUX "
OpPraHUYeCKUX BEIIECTB B OBITY
U TPaKTUIECKOH AESATeITbHOCTH
YeloBeKa;  OOmMX  HAy4YHBIX
MIPUHITATIAX XUMHAYECKOTO
NpOM3BOJCTBA (HAa  IpUMeEpe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI,
aMMHaKa, MeTaHoJa,
nepepaboTku HedTH);

- 3HaThb O BIAJCHUU
OCHOBHBIMH METOJJAMH HAYYHOTO

MO3HAHUS BEIIECTB u
XUMHYECKHX
sBIIeHU(HaOII0IeHIE,
M3MEpeHue, IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

YMETh:

- BBIABJIIATH XapaKTCPHBIC
IpU3HAKA u B3aMMOCBA3b

H3yYEeHHBIX MTOHATHH,
MIPUMEHATH  COOTBETCTBYIOLHE
MOHATHS npu OINMCAHUU
CTPOCHUS " CBOWCTB
HEOPraHUYECKUX u
OpPraHMYEeCKUX BEIIECTB M HX
MPEBPAILICHUI; BBISABJISITH
B3aUMOCBS3b XUMHUYECKUX

3HAHUH c OOHATUSIMU u




MPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- HCHOJL30BaTh HAaMMEHOBAHUS
XUMHYECKUX COCTUHECHUN
MEKIYHApOIHOTO Cor03a
TEOPETUYECKON H MPUKIATHON
XUMHH U TPUBHAJIbHBIC HA3BAHUS

BEIIECTB,  OTHOCSINUXCA K
H3yYCHHBIM KJaccam
OpPraHUYECKUX u
HEOPraHWYeCKUX  COCIUHCHHUIA,
UCIIO0JIb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JUIS COCTaBJICHHS
dbopmyn HEOPTaHMYECKUX
BCIIECTB,  MOJICKYJSIDHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,

COKpAIICHHBIX U  CKEJIETHBIX)
(hopMyJ1 OpraHUYECKHX BEIIECTB;
COCTaBJISITh ypaBHEHUS
XUMUYECKUX peakuuii u
packpblBaTb ~ MX  CYLIHOCTb:
OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX  peakuuit
IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO  OamaHca ATUX
peakuuii; peakiuud  HOHHOIO
oOMEHa IMyTeM COCTaBJICHHUS HX
MOJTHBIX u COKpaIIeHHBIX
MOHHBIX YpPaBHEHMI; peaKIuil
TUAPOIIN3A, peakiuit
KOMILIEKCO0Opa3oBaHus (Ha
IIpUMepe T'UAPOKCOKOMILIEKCOB
LIMHKA u AIIOMUHUS);
MOATBEPKIAThH XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BENIECTB
COOTBETCTBYIOILUMU
IKCTIICPUMEHTAMH U 3aMUCIMH
ypaBHEHUH XUMHUYECKUX
peaKuuii;
-ycTaHaBAIMUBATEH
MPUHAJISKHOCTh  HM3YyYCHHBIX

HEOPraHUYECKUX u
OpraHNU4YeCKHX BEIIIECTB K
ONPEACIICHHBIM  KjaccaM U
rpymmnam COEJIMHEHUH,
XapakTepu30BaTb HUX COCTaB M
BaXHEHTIITHE CBOMCTBA,;

ONpeleisaTh BUABl XUMHUYECKHX
cBs3ed (KOBajJeHTHasi, HOHHAas,
MeTaJin4eckasi, BOJOPOHAsA),
THUITBI KPHCTAJUNIMICCKUX




peleToK BEILIECTB;
KJ1accuUIUPOBATh XUMUYECKHE

peaxiuu;
-IIPOBOJIUTH pacyeTsl o
XUMHAYeCKUM  (dopMmylIamM U
YpaBHEHUSAM XUMHYECKHUX
peakuMii €  HKCIOJb30BAHUEM
(bU3UIECKUX BEJINYWH,
XapaKTepU3yIOIUX BEIIECTBA C
KOJINYE€CTBEHHOM CTOPOHBI:

Maccbl, o0ObeMa (HOpMallbHBIC
yCIIOBHUSI) Ta30B, KOJHMYECTBA
BEIIIECTBA; UCIOJIb30BATh
CHCTEMHBIE XUMHUYECKNE 3HAHUSI
JUIs  TPUHATUS ~ pelIeHud B

KOHKPECTHBIX KU3HCHHBIX
CUTyaluiXx, CBsA3aHHBIX C
BCIIECTBaAMH u ux
MMPUMCHCHUCM;,

- IUIAaHUPOBATh W BHITIONHATH
XUMUYECKUN
SKCIIEPUMEHT(ITPEBPALIICHUS
OpPraHUYeCKUX  BEUIeCTB NpHU
HarpeBaHuy, MOJIy4YeHHe
9TWJIEHA W  U3yYEHUE  €ro
CBOMCTB, KAUE€CTBEHHBIE PEAKIIUN
Ha aJIbJICTUIbI, Kpaxmail,
YKCYCHYIO KHCIIOTY;
JeHaTypanus  O€lIKoB  TpuU
HarpeBaHWH, IIBETHBIC PEAKIINU
O€NKOB; MPOBOJIUTH PEAKLIUU
HOHHOTO OOMEHa, OIpeaesiTh
Cpelly  BOJHBIX  pacTBOPOB,
KauecTBEHHbIE  peakluuud  Ha
cyibdar-, kapboHaT- U XJIOPHUJ-
aHWOHBI, HAa KaTHOH aMMOHHUS;
pemars 9KCIEPUMEHTAJIbHbIE
3ajayu 1o temaMm "Mertamibl" u
"Hemertainel") B COOTBETCTBUU €
IpaBUJIaMu TEXHUKU
0€301acHOCTH NP OOPAILCHUH C
BELIECTBAMU M J1aOOpaTOPHBIM
000pyJIOBaHUEM; TPE/ICTABIIATH
pe3yNIbTaThl XUMHYECKOT0
SKCIepUMEHTa B (GopMe 3amucu
YPaBHEHUH  COOTBETCTBYIOIIMX
peakimii u  (HOpMyIUpPOBATH
BBIBOJIBI Ha  OCHOBE  ATHX
pe3yJIbTaTOB;

- AQHAJIU3UPOBATh XUMHUYECKYIO
uHpOpMaLKIO, MOJyYaeMylo U3
pa3HbIX HCTOYHUKOB (CpenCTB




MaccoBoil MH(pOpMAIMH, CETb
WutepHer u apyrue);

-cobmronaTh npaBuia
9KOJIOTUYECKHU IIeTIECO00pa3HOTOo
MOBEJICHUS B OBITY U TPYyIOBOH

NEeATEIbHOCTH B LEeTsAX
COXpaHEHUsI CBOETO 3/I0pPOBbSl U
OKpY>Karoleun MPUPOAHOMN
Cpenbl; YYHUTBIBaTh OMNAaCHOCTb
BO3JICUCTBUA Ha JKUBBIC
OpraHu3Mbl OnpeIeICHHBIX
BEIIECTB,  IOHUMAas  CMBICHI
IOKAa3aTels MpeIeIbHON

JOIYCTUMOM KOHLIEHTPAaLUK;
-MCIIONIb30BaTh PUOOPETEHHBIE
3HaHUSA " yYMEHUs B
IIPAKTUYECKON JIEATENbHOCTH U
MTOBCEIHEBHOM JKU3HU IS

-00BSICHCHUS XUMHYECKHIX
SIBIICHUM,  TPOUCXOASAIINX B
MpUPOJIE, OBITY u Ha
MPOU3BOICTBE;

- ONpEAeNIeHUs] BO3MOKHOCTHU
MPOTEKAHUS XUMHYECKHX

[PEBpPAIICHU B Pa3JIMYHBIX
YCJIOBUAX 158 OLCHKU nux
MOCIEACTBUH,

-3KOJIOTUYECKHU TPaMOTHOTO
MOBEJAEHUSI B  OKpYKaromiei
cpeac, - OILICHKH BIIMAHUA
XUMHUYECKOTO 3arpsi3HEHUs
OKpYXKaroIIei cpenbl Ha

OpraHu3M 4YeJoOBeKa M Jpyrue
KHBBIC OpPTaHU3MBI;

- OezomacHoro oOpamieHus ¢
TOPIOYUMH U TOKCHUYHBIMHU
BELIECTBAMH, 1a00paTOPHBIM
00opyI0BaHUEM;

- TPUTOTOBJEHUS PacTBOPOB
3aJIaHHOW KOHILIEHTpAIU B OBITY
U Ha POU3BOJICTBE;

- KPUTUYECKOM OLICHKH
JIOCTOBEPHOCTH XMUMHYECKOH
nH(popMaliy, NocTynaromen u3
Pa3HbIX HCTOYHHUKOB.




