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1. HACIHOPT IPUMEPHOM MIPOI'PAMMBI YYEBHOU JUCHHUITJINHBI
buonorus

1.1. MecTo AUCHUILINHBI B CTPYKTYype 00pa3oBaTeabHoil nporpammsl CIIO:

PabGouast mnporpamma y4yeOHOW JUCHUIUIMHBI SIBISETCS 0053aT€IbHON YacThIO
OCHOBHOHM TpodeccroHanbHOi 00pa3oBaTesibHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC,
peanu3yrnMX MNOATOTOBKY CIELHATUCTOB CPEAHEro 3BeHa mo cnennanbHocTsM  CIIO:
49.02.01 «®usmyeckas KyJiabTypa.

TpyaoeMKOCTh AUCHUIUIMHBI «XUMUS» HAa 0a30BOM ypOBHE COCTaBJIsET 72 yaca, U3

KOTOpBIX 64 yaca — 0a30BbIi MOIYyJb (6 pa3aenoB) U 8 4acoB — MPUKIAIHON MOAyh (1
paszen),BKII0YaroHii MIPAKTUKO-OPUEHTUPOBAHHOE coJlepKaHue KOHKPETHOM
CHEIHATbHOCTH.

1.2. lleau 1 nu1aHMpyeMble pPe3yJibTAThl OCBOCHUS] TUCHMILIHHBI:

1.2.1. Heau 1ucHUNIMHBI

dopMUpOBaHUE Y CTYJICHTOB IIPEACTABICHUS O XHUMHUYECKOM COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA KAK OCHOBBI NMPUHATUS PEUICHUN B JKU3HEHHBIX W
MPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TOBEICHUS B IPUPOIHOM CpeETE.

3ajavyu AMCUMIIMHBIL:

1) cdopmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKHUX
IIPOLIECCOB M SBJICHHUM B OKPYXKAIOLIEW Cpene, LEJIOCTHOM HayyHOW KapTHHBI MUDA,
B3aHMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPTaHUYECKUX M OPraHHUYECKUX
BEILIECTB, YPAaBHCHUS XUMHUYECKHX PEAKIMi, OOBSCHATH MX CMBICI, UHTEPIPETUPOBATH
pEe3yJIbTAThl XUMHYECKUX IKCIIEPUMEHTOB,

3) chopMupoBath HAaBBIKU MPOBEICHUSA MPOCTEUIIINX XUMHUYECKUX
AKCIIEPUMEHTAIILHBIX UCCIE0OBAaHUI C COOII0JIEHUEM TTpaBuil 0€30MacHOro OOpaIlleHus ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yMEHHUSA HCIOJB30BaTh HWHGOPMAIMI0 XMMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH IMOCIEIACTBUS CBOCH AEATEIBLHOCTU U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHUMAHHUE 3HAYMMOCTH JOCTHIXKEHUM XUMHUYECKOM HAayKu U
TEXHOJIOTUM ISl pa3BUTHUS COLIMAIBHON M TPOU3BOACTBEHHOM cdep.



1.2.2.

Ilnanupyembie

pe3yJabTaThl

OCBOCHUSI  001Ie00pa3oBaTeJIbHOM

aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ko u Il1anupyemble pe3yabTaThl OCBOCHHS AMCIUILIHHBI
HAMMEHOBaHHe
¢opmupyempbIx O6mue JMCcHUIInHAPHbIE
KOMIIeTeHIU
OK 01. B yacTH TPYI0BOIr0 BOCHUTAHMS: - BIAaJETh CHUCTEMOH XUMHMYECKHMX 3HAHHUM, KOTOpas
BbiGupats - TOTOBHOCTH K TpPyAy, OCO3HAHHE | BKJIIOYAET: OCHOBOIOJIArAIOUINE TOHATUS (XHMUYECKHN
CII0COGHI LIEHHOCTH MacTePCTBA, TPYAOIOOHME; | SJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-

peleHus 3a1a4y
npohecCHOHAIBH
OU NIeSITEIILHOCTH
IPUMEHHUTEIIEHO
K Pa3MU4HBIM
KOHTEKCTaM

- TOTOBHOCTh K AKTHBHOM
JEATEIbHOCTH — TEXHOJOTHYECKOH U
COLMATbHON HAaIpPaBJICHHOCTH,
CIIOCOOHOCTD WHHULUMPOBATH,
IUIAHUPOBaTh U CaMOCTOSITEIILHO

BBITIOJTHATH TAKYIO JIEATEIILHOCTH;
- HMHTEpeC K pa3Iu4HbIM chepam
po(heCCUOHAIBHOM IEATEIbHOCTH,

OBaagenue YHHBEPCAIbHBIMU
Y4eOHbIMHU MO3HABATEJIbHBIMH
JeHCTBUSIMH:

a) 6a30BbIe JIOTMYEeCKHE TeCTBHSL:

- CaMOCTOSITENILHO (OPMYIHPOBATH H
aKTyaJIn3upPOBaTh npobuemy,
paccMaTpuBaTh €e BCECTOPOHHE;

- yCTaHaBIMBaTh  CYIIECTBEHHBIH
NpU3HAK WM~ OCHOBaHMS  JUIS
CpaBHEHHA, KiaccuuKamum u
0000111eHHS;

- OIpeNeNsiTh LEeNHu JAeSTEeIbHOCTH,
3aJaBaTh MapaMmeTpsl U KPUTEPUH HX

JIOCTHIKEHHSI;
- BBIBIATH  3aKOHOMEPHOCTH U
MPOTUBOPEYHSI B PACCMaTPUBAEMBIX
SIBJICHHSIX

- BHOCHUTH KOPPEKTUBBI B
JIeSITEIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB  IIEIISIM,
OIICHUBATh pUCKH MOCJIEACTBUN
JIeSITEIbHOCTH;

- pa3BUBATH KPEATUBHOE MBIILJICHUE
MIPH PEIIEHUH KU3HEHHBIX MMPOOIeM

0) 0a30BbBIE HCCJIE0BATEILCKUE
aefcTBUA:
- BJaAeTh  HaBBIKAMH  y49eOHO-

UCCIEAOBATENLCKOM W IPOEKTHOU
JIeATEeIbHOCTH, HABBIKAMH Pa3peILeHUs
mpooem;

- BBISABJIATH MPUYIUHHO-CIICICTBCHHBIE
CBSI3U M aKTyaJIM3UpOBaTh 3ajadgy,
BBEIIBUTATh THUIIOTE3Y €€ PEIICHHUS,
HaXOJIUTh aApPTYMEHTBI TS
JIOKa3aTebCTBA CBOUX YTBEPKIACHUM,
33/1aBaTh MapaMeTpbl H KPUTCPUU
pEIICHMS;

- aHaJIU3UPOBATh MOJIYYCHHBIC B XOJE
peuieHus 3a1a4uu pe3yabTaThl,

AJNICKTPOHHBIE OpPOWTAJIM  aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATEIEHOCTb, cTeneHb
OKHUCJICHHUS, XUMUYeCKasl CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIN 00BbEM, YTIICPOIHBIN CKeeT, PYHKIIMOHATIbLHAS
TpyIma, paauKail, U30MEpHsi, H30MEPbl, TOMOJIOTUYECKUN
psiA,  TOMOJNIOTH,  YIIEBOJOPONBI,  KHCIOPOA- |
a30TCOJIepKaIlie COCAMHEHUS, OMOJIOTUYECKU aKTHBHBIC
BellecTBa (yrieBOIbl, JKHUPBI, OCIIKK), MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COEIUHEHHUS,
KPUCTAIUTMYECKAsI PEMIeTKa, THUIBI XUMHYECKAX pPeaKIuit
(OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC, 9K30-U
SHIOTEPMHUYECKHE, PEAKIIMd HOHHOIO OOMEHa), pacTBOp,
ANEKTPONUTHI,  HEIJEKTPOJIUTHL,  DIIEKTPOIUTHUYECKAS
JIACCOIMAITUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOHN peakIny, XHMHIECKOE PAaBHOBECHUE), TCOPUHU
Y 3aKOHBI (TEOPHs] XMMUYECKOTO CTPOCHUS OPraHUIECKUX
Bewects A.M. BbytnepoBa, Teopusi 3JIEKTPOIUTHYECKOU
Juccouuanuu, nepuoanyeckuii 3akon .M. Menneneena,

3aK0H COXPaHCHUS MAacCCHI), 3aKOHOMEPHOCTH,
CHMBOJIMYECKAN  S3BIK ~ XMMHH,  (DAKTOJIOTHYCCKUE
CBEJIEHUS O CBOWCTBaX, COCTaBe, IMOAYYEHHUH W
0e301macHOM HCII0JIb30BAaHUH BaXKHEMIIINX

HEOPraHMYEeCKUX M OPraHUYEeCKHX BELIECTB B OBITY H
IPaKTUYECKOH AESATEIbHOCTH YEI0BEKA;

- YMETH BBISBJIATH XapaKTEpPHbIC PU3HAKU U B3aUMOCBS3b
WU3YYEHHBIX TIOHATUH, TPUMEHITH COOTBETCTBYIOIINE
MOHATHA TPHU  ONHMCAHUM CTPOECHUS M  CBOMCTB
HEOPraHWYECKUX M OPraHWYeCKUX BEUIECTB M HX
MPEBPAICHUN; BBIABISATH B3aNMOCBA3b XUMHYECKHX
3HaHUH C TIOHATHSAMH M TPEACTABICHUSAMH JPYTUX
€CTECTBEHHOHAYUYHBIX [IPEJMETOB;

- yMEThb MCHOJIb30BaTh HAMMEHOBAHMS XUMUYECKHUX
COEIMHEHUN MEXTYHapOJHOIO COI03a TEOPETHUYECKOW U
NPUKIAAHOW  XMMHA W TPUBUAJIBHBIE  Ha3BaHUS
BOXHEHIINX BEMIECTB (ITHWJIEH, AaleTWIEH, TIUIEepPHUH,
¢denon, QopManpaerua, YKCycHas KHCJIOTa, TJIHMILUH,
yrapHbI Ta3, yrIeKUCIIbId ra3, aMMHUak, TalieHas N3BeCTb,
HeramieHas HW3BeCTh, NHUTHEBAas COAa W  JPYTHX),
COCTaBJISATH (POPMYIIBI HEOPTaHUYECKUX W OPTraHUYECKUX
BEIICCTB, YPAaBHCHUSI XUMHUYECKHX DPEAKIUH, OOBICHAITH
UX CMBICI; IIOATBEP)KIATh XapPAKTEPHBIE XHUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMHU
1 3aIIUCSIMH YPaBHEHUI XUMHUUECKHUX peaklni;

- YMETb YCTaHaBIUBAThb IIPUHAJUIEKHOCTb W3YYECHHBIX
HEOPraHWYECKUX WM OPraHMYECKMX  BEIIECTB K
ONpeAeNeHHBIM KJlaccaM M TpylnnaM COEAWHEHU,
XapaKTepH30BaTh MX COCTAaB M Ba)XKHEHIIHE CBOMCTBA;




KPUTHYECKU OIICHUBATh 174
JIOCTOBEPHOCT, MPOTHO3UPOBATh
W3MCHEHHUE B HOBBIX YCJIOBUSX;

- yMeThb TCPEHOCUTh 3HAaHUS B
MO3HABATENFHYI0 W TPAKTHYECKYIO
00J1aCTH KU3HEACATEIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3
Pa3HbBIX NPEJMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC WJICH, MPEJIarath
OpPUTHHAJIBHBIE TIOAXO/IbI U PEIICHYS,

- CIIOCOOHOCTH HMX MCIIONIL30BaHUS B
MMO3HaBaTEILHON " COIIMaJIbHOU

IMPAKTHUKC

OTIpeIeNIATh BHUABI XWMHYECKHX CBsi3eil (KOBaJeHTHa,
WOHHAA, MeTaJT4ecKas, BOZOPOIHAS), THUTIBI
KPUCTAUTMYECKUX PEHICTOK BEIIECTB; KIACCU(UITUPOBATH
XUMHYECKUE PEaKIUH;

- chopMHpOBaTh TPEACTABICHHUS: O XHUMHYECKOU
COCTAaBJISIIONICH ECTCCTBEHHOHAYYHOW KapTUHBI MHPA,
PO XUMHHM B TIO3HAHWU SBICHUN TPHUPOIBI, B
(OpMUPOBAaHUN MBIIUICHUS W KYyJIbTYPHl JTUYHOCTH, €€
(YHKIIMOHANBHON TPaMOTHOCTH, HEOOXOAMMON i
pelIeHUsT TPaKTUYECKMX  3adad M SKOJOTHYCCKHU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJIHON cpelie;

- YMETh MPOBOJUTH PACUYETHI 10 XUMUYCCKUM (POpMyIaM
U YpaBHEHUSAM XUMHUYECKUX PEAKIHUN C HCIIOJIb30BaHUEM
(M3MYECKUX BENUYHH, XapaKTEPHU3YIOUINX BEHIeCTBA C
KOJINYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHUS) Ta30B, KOJHMYECTBA BEIIECTBA; WCIIOIB30BATh
CUCTCMHBIC XUMHWYCCKUEC 3HAHUA JIA NPUHATUA peIHCHI/Iﬁ
B KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3aHHBIX C

BEHICCTBAMU U UX ITPUMECHECHHUEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHbBIE
CpeJcTBa
MOKCKa, aHAJIN3a
U
MHTEPIIPETALNH
uHQOpMAIUH U
MH()OPMAILIIOHHBI
€ TEXHOJIOTHH
JUTSL BBITTOJTHEHUS
3a1a4y
npodeccuoHanbH
Ol AEATEIILHOCTH

B o0gacTH LEHHOCTH HAY4YHOIO
MO3HAHUS:
- c(OpMHUPOBAHHOCTH MUPOBO33PEHHS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BuTHA HaYKH u
00mIecTBeHHO MIPAKTHKH,

OCHOBAaHHOTO Ha JHajore KyJbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MecCTa B IOJINKYJIBTYPHOM MHPE;

- COBEpILUECHCTBOBaHME S3BIKOBOW U
YUTATEIBCKOM KYJIBTYPHI KaK Cpe/iCcTBa
B3aMMOJEWUCTBUS MEXAY JIOABMH H
MIO3HAHUS MUPA,;

- OCO3HaHME UEHHOCTH Hay4HOU
JIeATeITLHOCTH, TOTOBHOCTh
OCYIIECTBISTh MPOEKTHYIO u
UCCIIEA0BATENBCKYIO JIEATEIbHOCTD
WHJUBUYaJEHO U B TPYIIIIE;
OBJaaneHue YHHBepCAJIbHBIMU
Y4eOHBIMU NMO3HABaTeIbHbIMU
JeHCTBUSIMH:

B) padoTa ¢ uHdopmManmeii:

- BIQJETh HABbIKAMHU [OJYYCHUS
WHGOPMAIUN U3 HCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEIIEHO
OCYIIECTBISTh TIOUCK, aHau3,

CHCTEMATH3allMI0O M HMHTEPIPETAINIO
uHGOpMAIIMKM  PA3IMYHBIX BHJIOB U
(dhopM npecTaBICHMS;

- CO3[aBaTh TEKCTHI B Pa3IMYHBIX
dbopMaTax ¢ y4eTOM Ha3HAYCHHS
uH(OpPMAIIMM U TEJICBON ayIUTOPHH,
BBIOMpasi  ONTUMAIbHYIO bopmy
NPE/ICTABICHHS Y BU3yaIN3allHy;

- OLICHUBATh JOCTOBEPHOCTH,
JETUTUMHOCTH ~ uHpopmammm,  ee
COOTBETCTBHE MPABOBBIM U MOPAJIBHO-
TUYECKUM HOpMaM;

- HCTIOIb30BaTh cpencTaa
UH(OPMALIMOHHBIX u

- yMeTh IUIAHUPOBATb M BBIMOJHATH XHUMHUYECKUIH
AKCIEPUMEHT (IPEBPAIICHUS] OPTraHMYSCKUX BEIISCTB MPHU
HarpeBaHUM, TMOJIYYEHUE OSTUICHA U H3YyYEHUE €ro
CBOWCTB, KAueCTBEHHBIC pEaKIMU Ha  AIbACTHIBI,
KpaxmaJjl, YKCYCHYI KHCIIOTY; JeHaTypauus OCIKOB IMpH
HarpeBaHUM, IIBETHBIE pEaKIHUHA OEJNKOB;, MPOBOIUTH
peakiui MOHHOTO OOMEHa, OMPENeNsATh CPely BOIHBIX

pacTBOpOB, KAueCTBEHHBbIE peaknIWh Ha cylbdar-,
KapOOHaT- M XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHWUS;
pematb  JKCHEpUMEHTaJIbHBIE  3aJaud IO  TeMaMm

"Metamel" u  "Hemertamnbl"') B COOTBETCTBHH €
MpaBUIaMU TEXHUKH OE30MacHOCTH TpU OOpalIeHuH C
BEIIECTBAMH M JIAOOpAaTOpPHBIM  OOOpPYIOBAaHHUEM;
NPEACTABIATh PE3YIbTaThl XUMUYECKOr0 3KCIIEPUMEHTA B
(dopMe 3amucK ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUi H
(bopMynrpoBaTh BEIBOBI HA OCHOBE 3TUX PE3yJIbTATOB;

- yMETh AaHAJM3HPOBATh XUMHUYECKYI0 HWH(POPMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEACTB MaccOBOI
uHpOopMaluu, cetb IHTEpHET U IpyTue);

- BJaJeThb OCHOBHBIMH METOJAMH HAY4YHOTO MO3HAHUS
BEIIECTB M XHMHUYECKUX sBJIIeHWH (HaOojeHue,
M3MEepeHHe, IKCIIEPUMEHT, MOJIETUPOBAHNE);

- YMETh HPOBOAMUTH PACUETH IO XUMHUUYECKUM (PopMyam
U YpaBHEHUSAM XMUMHUYECKUX PEaKIMH C HCIIOJIIb30BaHUEM
(U3NYECKUX BEIHYHMH, XapaKTEPHU3YIOIINX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS TIPUHATHS pEeIIeHUi
B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlMsIX, CBSA3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHHEM




KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B

peleHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX u
OpraHHU3aIMOHHBIX 3amaqy c
co0ITr0TIeHIEM TpeOOBaHMIt
SPrOHOMUKHU, TEXHHKH O€30MMaCHOCTH,
TUTHCHBI, pecypcocOepekeHus,

NPaBOBBIX U ATHYCCKHX HOPM, HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aIATH HHGOPMAIIHH,
HH()OPMAITMOHHON 0€30TTaCHOCTH
JINYHOCTH,

OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YyMEThb IUIAHUPOBAaTh M  BBHINOJNHATH XUMHYECKHH
OddexkTruBHO CaMOCTOSITEITEHOCTH U | OKCTICpUMEHT (TPEBpAICHUS] OPTaHUIECKUX BEIIECTB MPH
B3aUMOJIEHCTBOB | CaMOOIPEEIICHHIO; HarpeBaHuM, IIOJIyYCHHE OJTHJIEHA M H3Y4YEHHE €ro
aTh U paboTaTh B | -OBNaJiCHHME  HABBIKAMH  Y4eOHO- | CBOWCTB, KAUeCTBCHHBIE pEaKIWU Ha  albACTUIbI,
KOJJIEKTUBE U UCCIIEIOBATENbCKOM, MPOCKTHOM M | KpaxMall, YKCYCHYIO KHCIOTY; JeHaTypauusi OeJKOB MpH
KOMaH[e COLMAJIHON J1eSTeTIbHOCTH; HarpeBaHUM, LBETHbIE pEakUuu OEJIKOB; IPOBOAUTH

OBnanenue YHHBePCAJIbHBIMH | PEaKl HOHHOTO OOMEHa, OMpEeNeNsiTh Cpeay BOJHBIX

KOMMYHUKATHBHBLIMH JICHCTBHSIMU: | pacTBOPOB, KadeCTBCHHbIE peakUuu Ha cynbdart-,

0) coBMecTHasl 1eSITeJIbHOCTD. KapOOHaT- M XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHWUS;

-  TOHMMaTh W  HCIONb30BATh | peIIaTh  OKCICPUMEHTAIBHBIE  33Ja4d [0  TeMaM

MIPEUMYIIECTBA KOMAaHJTHOM1 u | "Meramns" u  "Hemeramnsl") B COOTBETCTBUH C

WHINBHTyaTbHOU PaOOTEHI; MpaBWJIAMU TEXHHUKH O€30MacHOCTH TPH OOpaIeHuHn C

- [pUHUMATh ILETH COBMECTHOHM | BeleCTBAMH M J1a0OpaTOpHBIM  00OPYZOBaHHEM;

JIeATeIbHOCTH, OPTraHU30BBIBATH U | MPEACTABIATH PE3YIbTAThl XUMUYECKOTO IKCIEPUMEHTa B

KOOPIMHHUPOBaTh JCHCTBHA 1O e | (opMe 3allUCH ypaBHEHUH COOTBETCTBYIOLIMX PEAKIHH U

JOCTIKEHHIO: COCTaBIATh  IJIaH | (GOPMYJIHPOBATH BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB

JICHCTBUMA, pacHpelensaTh polau ¢

YUETOM MHEHUH YYaCTHUKOB

00CyXzaTh pe3yJbTaTbl COBMECTHOM

paboThr;

- KOODJWHUPOBATb H  BBITIOIHATH

paboTy B  YCJIOBUSIX  peajbHOIro,

BUPTYaJbHOTO M KOMOMHHPOBAHHOTO

B3aUMOJICUCTBHUS;

- OCYIIIECTBIISTh MTO3UTHBHOE

CTpaTeruuecKoe NOBEJICHNE B

Pa3IMYHBIX CHUTyalUsiX, HPOSIBISATH

TBOPYECTBO H BOOOpakeHHE, OBITH

MHHULMATHBHBIM

OBnanenue YHUBepCAIbHbIMH

PeryJsiTUBHBIMHM 1€eiiCTBUSIMHU:

I') NPpUHSITHE ceOsl M IPYTHX JIIOJIei:

- IpPUHUMATh MOTHUBBI W apTyMEHTHI

IpyTHUX Jrosen IpA aHAJINA3e

pe3yabTaTOB ACSITEIHHOCTH;

- NpHU3HaBaTh CBOE MPaBO U IPABO

JpPYTUX JIOJEH Ha OINOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh

MUD C HO3HMIHU APYTOTO YEIOBEKA,;
OK 07. B o0s1acTH 3K0J10rMYECKOr0 - chopMUpOBaTh TPEACTABICHHUS: O XUMHUYECKOU
CopnelicTBOBaTh | BOCHIUTAHUS: COCTaBJISIIOLIEH €CTECTBEHHOHAY4YHOW KapTHUHBI MHPA,
COXPaHEHHUIO - c(pOPMHPOBAHHOCTh SKOJOTUYECKOH | PO XUMHH B TIO3HAHUM SBICHUH NPUPOIBI, B
OKpYy>Karomen KyJIbTYpbl, = TOHUMaHWE  BIUSAHUA | GOPMHUPOBAHUHM MBIIUICHUSI M KyJbTYPbl JINYHOCTH, €€
Cpensl, COLIMATIBbHO-3KOHOMHUYECKUX (YHKUMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW  JUIS
pecypcocOepexe | mpoIeccoB Ha COCTOSHUE NMPUPOMHOHM | pelIeHHs  MPaKTHYECKHX  3adad M JKOJIOTMYECKH
HUIO, IPUMEHATh | U COLMAIBHOW CpeIpl, OCO3HaHHE | 0OOCHOBAHHOTO OTHOLICHUS K CBOEMY 3I0POBBIO H
3HaHUs 00 r1100aJILHOTO XapakTepa | IpUPOAHOIL cperne;
U3MECHEHUH 9KOJIOTHYECKHX MpolIiem; - yMeThb  coOnrojaTh  IpaBHJIa  DKOJOIMYECKH




KJIMMaTa, - IUTAaHWPOBAaHWUE W OCYIIECTBICHHUE | IIEIECOOOPa3HOT0 TIOBEACHUS B OBITY H  TPYIOBOM
MPUHIIMIIBI JICUCTBUHA B OKpY’Kalolled cpeje Ha | NeSITeJIbHOCTH B LENAX COXPAHEHMS CBOETO 37I0pPOBbS U
6epe)KJ'H/IBOFO OCHOBC 3HaHUA ueneﬁ YCTOI;'I‘II/IBOI‘ (6] OprmaIOH.ICfI HpHpO,Z[HOﬁ Cpcabl; YYHUTLIBATH OMMACHOCTH
IMpoOu3BOJCTBA, Pa3BUTHUA YCTIOBCYCCTBA, BO3I[CI>1CTBI/I$I Ha JKHBBIC OpTraHU3Mbl OINPCACICHHBIX
3 pexTHBHO aKTUBHOE  HENpUsTHE  JEHCTBUH, | BEIIECTB, IIOHMMAas CMBICJI T[OKa3aTessl MpeaesbHON
HeﬁCTBOBaTL B MMPUHOCAIIUX Bpea Opr)KaIOIHCfI HOHYCTHMOﬁ KOHICHTpalun
I-I}Z)C?:BH'-I&I\/'IHI:»IX cpeac;
CUTYyalUsIX - YMEHHUE IIPOrHO3UPOBAThH

He6HaFOHpI/I${THI>IC OKOJIOTHYCCKUEC

IOCJICACTBUA nmpeaAnnpuHUMacMbIX

JICUCTBUMN, TpEOTBpAIaTh UX;

- pacHiup€HHUC OIbITa ACATCIBHOCTU

3KOJIOTHYSCKOM HAIpaBJICHHOCTH;

- OBJIaACHHUEC HaBbIKaMH yqe6H0-

HCCIIeIOBATENIbCKOM, IPOESKTHON U

COITMATLHOM JAeSITEIIFHOCTH;

Buabl nesiTe IbHOCTH IIpodeccnoHanbHBIE KOMIIETEHIUH, COOTBETCTBYIOLIME
BH/IAM J1eSITeJIbHOCTH

Opranuzanus u nposenenue | [IK  1.6. IIpoBoguth paboTy 1O MOPEeIOTBPALICHUIO
(U3KYIBTYPHO-CIOPTUBHOM pabOTHI MIPUMEHEHUS TIOMUHTA.
Meroanueckoe obecneuenue | [IK 2.3, Odopmisiate pe3yiabTaTbl METOIUYECKOW H
OpraHu3aIuu (UBKYIBTYPHOU U | UCCIIEIOBATEILCKON JEATEIbHOCTH B BHJE BBICTYIUJICHUH,
CIIOPTUBHOM JI€SITEIILHOCTH JTIOKJIaJIOB, OTYETOB.
Opranuzanus u nposeaenue | [IK 3.3, OcymecTBiasiTh KOHTPOJb 3a JBUrATEIbHOU
(U3KYITBTYPHOO3TOPOBUTEIBEHBIX AKTUBHOCTBIO, (PU3UYCCKUM COCTOSSHHEM U BO3JICHCTBHEM
3aHATHH, 3aHATHI [0 | HArpy30K Ha 3aHUMAIOLIMXCSA B IHIpOLECCEe IPOBEACHUS
¢dbuTHECTIpOrpaMMaM, IO BHAY CIOpPTa C | 3aHSITHI.
HaceJeHUEM PAa3JIUYHBIX BO3PACTHBIX
rpynm




2. CTPYKTYPA U ITIPUMEPHOE COJIEP) KAHUE YUYEBHOMU JUCHHUITINHBI
XUMUA

2.1. O0bem y4yeOHOM TUCHMIIMHBI U BUAbI Y4€0HOI padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 72

B T.4.

OcHoBHOe cojiep:KaHue 64

BT. 4.

TeopeTudeckoe oOydeHue 30
[PaKTUYECKUE 3aHATUS 24
nabopaTOpPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmanne

6
NPHUKJIATHOT0 MOYJISA)
BT. 4.
TeopeTudeckoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4

ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2




2.2. TemaTH4ecKHii IJIaH U COAEPKAHNE TUCUMILINHBI

Xumus
Dopmupye
HaumeHnoBaHue pa3aesion Conep:xanue yueOHOro MaTepuasa (0CHOBHOE U MPO(ecCHOHAIbHO-OPUEHTHPOBAHHOE), O0bem Mble
U TeM J1abopaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHONH MOIY.JIb YacoB |KOMIIeTeH
U
1 cemectp (34 yaca)
OcHOBHOE coJiepKaHue 64
Pa3zgen 1. OCHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OcHOBHOe co/Jiep:KaHue 4 OK 01
CtpoeHue aTOMOB 1 | Teoperuueckoe o0yueHue 2
XAMAHCCKAX CoBpeMeHHas MOJIENb CTpOeHHs aTroMa. CHUMBOJIMYECKUN S3bIK XMMUU. XHUMHUYECKUH dJIEMEHT. DJIEKTPOHHAS
SJICMCHTOB 1 KoH(wurypanuss aroma. Kiaccudukamms XHMHYECKHX O3JIEMEHTOB (s-, P-, d-anementsi). BaneHTHbIC 5
fipupona AJIEKTPOHBL. BalleHTHOCTh. DIIEKTPOHHAS MPUPOJAa XUMHUECKOW CBSI3U. DJIEKTPOOTPHUIATEIBHOCTh. BHIIbI
XAMUHCCKON CBI3N XMMHYECKON CBsI3U (KOBAJICHTHASI, HOHHASI, METAJUTMYECKAsI, BOIOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUsI
2 IIpakTHyecKue 3aHATHS 2

Pemenue 3amannii Ha UCMOJB30BAHUE XMMHYECKOM CMMBOJIMKM M HA3BaHUM COEJIMHEHUN MO HOMEHKJIAType

MEXIYHAPOJAHOTO COI03a TEOPETHUECKON M MPUKIAAHON XMMUU U TPUBUAIBHBIX HA3BaHWM ISl COCTABIICHUS

XUMHYECKUX (OpPMYJ JBYXaTOMHBIX COEIMHEHUN (OKCUAOB, CYIb(QHUAOB, THAPUIOB U T.I.) U JPYIHX

HEOPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KJIaCCOB. 2

[lpakTudyeckne 3amaHUsl HA YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX JJIEMEHTOB H

NEePUOANYECKUM HW3MEHEHUEM CBOWCTB XHWMHUYECKHX OJIIEMEHTOB W HMX COCJUHEHHWH B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[lepnonnueckuit 3 | IlpakTHYecKue 3aHATHS 2 OK 02
3aKOH H TabmuIa [Meproanyeckas cucreMa XumMudeckux snemenToB J[. M. Menneneesa. ®uszndeckuii cMmbicit Ileproanaeckoro
AN. Menneneesa 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU

MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C TTOJIOKEHUEM XUMHUYECKOTO dieMeHTa B [leproamaeckoit

cucreme. MupoBo33peHuecKkoe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona JI.M1. Menneneesa. [Iporuossr

.. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX DJIEMEHTOB. 2

Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUN HA XapaKTEPHU3aALUI0 XUMHUECKUX 3JIEMEHTOB
«Metannuyeckue / HeMEeTAITMIECKHNE CBOMCTBA, DIIEKTPOOTPHUIATEIHHOCTh XUMUUYECKHUX DIIEMEHTOB B
COOTBETCTBUU C X JEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IEPUOUUECKON CUCTEME XUMUYECKUX
anemenToB JI.11. MenaeneeBay




Pa3nen 2. XuMn4yeckue peakuuu

10

Tema 2.1. Tunet OcCHOBHOe coJiep:KaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yyeHune 2
peakiuit Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yyacTHEM HeopraHudeckux BemiecTB. CocTaBiieHUE

YPaBHEHUH peaKIUil COEAMHEHNS, Pa3JI0KEHUS, 3aMEIIEHNsI, 0OOMEHA, B T.4. peaKLMi rOpeHusi, OKUCICHUSI-

BOCCTaHOBJICHHUS.

YpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTaHOBUTEb. COCTaBIeHHE 2

Y YPaBHUBAaHUE OKUCIIUTEIbLHO-BOCCTAHOBUTENBHBIX PEaKLMil METOJOM 3JIEKTPOHHOIO OajaHca.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJIE, IPOU3BOJCTBEHHBIX MPOLIECCAX U

KHU3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonuuectBeHHble OTHOIIEHHS B XUMHHU. OCHOBHbBIE KOJMYECTBEHHbBIE 3aKOHbl B XMMHMHM U PACUEThI 110

YPaBHEHMSIM XMMUYECKHUX peakiuil. Mosib Kak elIMHUuIla KoJu4yecTBa BellecTBa. MosipHas macca. 3aKOHBI

COXpaHEHHUsI MacChl U PHEPIUU. 3aKoH ABorajpo. MomspHblii 00beM razoB. OTHOCUTENbHAS [IJIOTHOCTH ra30B. 2

PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEaKLHil ¢ MCIOJIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS)

ra3oB, KOJJMYECTBA BEUIECTBA
Tema 2.2. OcHOBHOe co/iep:KaHue 4 OK 01
OJEKTPONTHYECKAS Teoperuueckoe o0yuenue 2 OK 04
smecom algm 1 Teopust anekrponuTuueckol auccounanuu. HOHBI. ONEKTPONUTHI, HEINEKTPOIMTHL. Peakluu HOHHOTO
HOHHDI 0OMEH oOmeHa. CocTaBieHHE peakIMid HOHHOTO OOMEHa IyTeM COCTaBJICHMS MX MOJHBIX U COKpAIlEHHBIX MOHHBIX 2

ypaBHeHUH. KHCITOTHO-OCHOBHBIE peaKIMK. 3ajaHus Ha COCTaBJICHUE HOHHBIX PEeaKIui

JlabopaTopHbIe 3aHATHS 2

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 2

XuMHYeckux peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, oNpeieleHne Cpeibl BOAHBIX PaCTBOPOB.

3a/laHusl Ha COCTaBJICHUE HOHHBIX peaklui

KonTpoubnas pabora 1 CrpoeHue BemecTsa 1 XMMUUYECKUE PEAKIINU 2

Pa3nen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOE coepKaHue 4 OK 01
Knaccupuxanms, Teopernueckoe o0ydenue 2




HOMEHKJIATypa
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

10

[Tpenmer Heopranuueckoit xumuu. Kinaccuduxanus HeopraHmueckux BemecTs. [IpocTsie u cioXHbIe
BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHI, coyn). B3aumocBs3b
HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammnueckue 1 aMopHbIE BEIIECTBA.
Tumnbl KPUCTAIUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas, HIOHHAsA, METAININYECcKasi). 3aBUCUMOCTh
(U3MUEeCKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCUMOCTh XUMHUYECKOW aKTHUBHOCTH
BEILIECTB OT BMJIa XUMUYECKOM CBA3M U TUIIA KPUCTAIIMUECKON pereTky. [IpuunHbl MHOrooOpa3us BelecTB

IIpakTnyeckue 3aHATHS

Homenknarypa HeopraHHYeCKHUX BEIIECTB: Ha3BaHKE BEIIECTBA HCXOS U3 UX XUMUYIECKOU (DOPMYITBI MIIH
COCTaBJICHHE XUMHYECKOW (OPMYIIBI UCXOIs U3 Ha3BaHMS BemecTBa Mo MexayHapoaHoi (MIOITAK) wim
TPUBHUAJILHON HOMEHKJIATYypE.

Pemennie mpakTHUeCKUX 3aJaHUN 1O KiaccuuKaluv, HOMEHKIAType W XHUMHYECKuM (opmynam
HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX KIJIACCOB (YrapHbIM Ta3, YIJIEKHCIBIM ra3, aMMHAaK, raiieHas u3BeCTb,
HeraieHasi U3BeCTh, NMUThEBAsl COJMa U JPYIHX): HA3bIBaTh U COCTaBIATH (OPMYINbI XMMHUUYECKUX BEIIECTB,
OIpeAeATh NPUHAUIEKHOCTD K KJIacCy.

HcTounuku xumuueckoit uHpopmaruu (CpeacTB MaccoBoil uHpopmaiuu, cetb Murepuet u apyrue). [louck
nH(OpPMAIIMU TI0 HA3BAHUSM, UACHTH()HUKATOPAM, CTPYKTYPHBIM (hopMyiaM

OK 02
IIK1.6

Tema 3.2. Ousuko-
XHUMHUYECKHE CBOMCTBA
HeopraHqucm/Ix
BEILIECTB

11

12

13

14

OcHoBHOE CoICpPKaHuE

Teopernueckoe o0yueHue

Mertannel. O6mue ¢u3nueckue W XHUMHUYECKHE cBoWcTBa MeTaioB. CrocoObl mojyuyeHus. 3HayeHHe
METaJUIOB U HEMETAJUIOB B MPUPOJIE U JKU3ZHEAEATEIIbHOCTH YelloBeKa W opraHu3mMoB. Kopposus MeTasios:
BUIBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hewmerannsl. O0mue ¢uznueckue U XMMHUYECKHUE CBOMCTBA HEMETaIOB. THUIHWYHBIE CBOICTBA HEMETAIOB
IV— VII rpynn. Knaccudukanus m HOMEHKIaTypa COeAMHEHUN HeMmeTaioB. KpyroBopoThl OHOTE€HHBIX
AJIEMEHTOB B IPUPOJE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJIeH
U J1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX COSIUHEHUH, BBICIITHX
OKCHJIOB ¥ THJIPOKCHJIOB

IIpakTnyeckue 3aHsATHS

CocraBieHne ypaBHEHMM XUMHUECKUX PEAKIUI C Y4aCTUEM NPOCTBIX U CIOXHBIX HEOPraHMUECKHUX BELIECTB:
METAJIJIOB M HEMETAJUIOB; OKCHUJOB METAJJIOB, HEMETA/NIOB M aM(OTEpPHBIX 3JIEMEHTOB; HEOPTraHMYECKUX
KHCJIOT, OCHOBaHMN U aM()OTEPHBIX THIPOKCUI0B; HEOPIraHUYECKHUX COJIEH, XapaKTepPHU3YIOLINX UX CBOWCTBA.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB, IIOJYyYE€HHE U
0e30IacHOe UCMOJIb30BAHUE BAKHEHIINX HEOPraHMYECKUX BEILIECTB B OBITY U NMPAKTHUECKOW JEATEIbHOCTH
YEJI0BEKA

OK 01
OK 02
IIK1.6




Tema 3.3. OCHOBHOe co/iep:KaHue 2 OK 01
Wnentudukanus 15 | JlaGoparopHbie 3ansTHS 2 OK 02
HEOPTaHUICCKIX JlaGoparopuas pabora «neHTrhrKanys HEOPraHMIECKUX BELIECTB. OK 04
BCLICCTB PemeHne »SKCnepUMEHTANBHBIX 337a4 [0 XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAUIOB, IO
pacro3HaBaHMIO U MOJYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 5
Unentudukanuss HEOPraHMYECKMX BEIIECTB C HCIONb30BAaHHMEM HX (U3UKO-XUMHYECKHX CBOMCTB,
XapaKTEPHBIX KAUeCTBEHHBIX peakiuii. KadecTBeHHbIE peakunu Ha cyib(haT-, KapOOHAT- U XJIOPUA-aHHOHBI,
Ha KATHOH aMMOHUS
16 |[HoaroroBka K KOHTPOJIbHasA padore CBONCTBAa HEOPraHUYECKUX BEIIECTB (PEIICHHE 3a7a4 U YIPAKHEHUI ) 2
17 |KoutpoJsbHas padora 2 CBONCTBa HEOPraHUYECKUX BEILIECTB 2
2 cemectp (38 yacoB)
Pasnean 4. CTpoeHue U CBOICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Knaccnpukanmus, 1 | Teoperuueckoe oGyuenne 2 IIK2.3
CTpOCHUE 1 IlosiBneHne u pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. lIpenmer oprannyeckoi xumuu. MecTo u 3Ha4eHue
HOMCHKJIATypa OpPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHH4eCKuX XUMHYECKOE CTPOCHHUE KAK MOPSIOK COCTUHEHUS aTOMOB B MOJICKYJI€ COTJIACHO MX BaJIEHTHOCTU. OCHOBHbBIE
BCIICCTB MOJIOKEHUSI TEOPUU XHMHMUYECKOTO CTPOCHMSI OpPraHuueckux coenuHeHuii A.M. BytnepoBa. Yriepoansliid
CKEJIET OpPraHMYecKOll MOJIEKYNbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOTO CTPOEHMSI MOJIEKYIL. 5
W3omepust 1 n30MepBI.
[Tonsitue o ¢yHkuuoHanpHOM rpymnme. Panukan. IlpuHuunel kiaaccM@UKAUMU OpPraHUYECKUX COEAMHEHMM.
MexayHapo/iHasi HOMEHKJIATypa M MPUHIMIBI HOMEHKJIATyphl opraHudeckux coefauHeHuil. Ilonstue o6
a30TCO/ICPKAIINX COCIUHEHHSIX, OMOJIOTUYECKH AKTHUBHBIX BEIIEeCTBaX (yrieBojax, >KHpax, Oenkax u Jp.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUX (MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO)
2 IIpakTHyeckue 3aHATHSA 2
Homenknarypa opraHuyeckux COEIMHEHUN OTHEIbHBIX KJIACCOB (HACHIIICHHbIE, HEHACBILEHHbIE W
apoMaTUYeCKUe YIJIEBOJOPObI, CIUPTHI, (EHOJNIbI, albAETH/bl, KETOHBI, KapOOHOBBIE KHCIOTBHI U JIp.)
CocraBieHre MOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYN OpraHMYecKHX BELIECTB OTIENbHBIX KJIACCOB, 2
WCIIOJIb3YSl UX Ha3BaHUs M0 CUCTEMAaTUYECKOW M TPUBHUAIBHONW HOMEHKIAType (ITUIIEH, alleTUIIEH, TJINLEPHH,
denon, ¢dopManbaeTua, YKCyCHas KHUCIIOTa, TIMIMH). Pacdersl mpocteifmeit (opmynbl opraHuuecKoi
MOJIEKYJIbI, UCXOJI U3 3JIEMEHTHOI0 cocTana (B %)
Tema 4.2. CBoilicTBa OcHOBHOE co/iep:KaHue 12 OK 01
OpraHMYECKHUX Teopernueckoe o0yueHue 6




COCTUHEHUN

OU3NKO-XUMUYECKHUE  CBOICTBA OpPraHMYECKUX  COEIMHEHUI  OTHEeNbHBIX KJIaccoB  (OCOOEHHOCTH
KJIacCU(UKAMK ¥ HOMEHKIATyphl BHYTPU KIacca; TOMOJIOTHYECKHH psn u oOmas (opmyna; muzomepus;
dbuznyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYECHHS):

— TIpe/eNIbHbIE YTIEBOAOPOAbl (JIKaHbl M ILHUKJIOAIKaHbl). ['opeHne MeraHa Kak OJMH W3 OCHOBHBIX
HMCTOYHHMKOB TEIJla B IMPOMBIIUICHHOCTH M ObITy. CBOMCTBa NMPUPOIHBIX YIIIEBOJIOPOIOB, HAXOXICHUE B
MpUPOJIE U MPUMEHEHUE AJIKAaHOB,;

— HempeeabHbIC (UIKEHBI, AIKUHBI U aJIKQJINCHBI) U apOMaTHYECKHUE YIIIeBOAOPOabl. ['opeHune amneTrieHa Kak
MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHHM JIJISl CBAPKU U PE3KU METAJJIOB

— KHUCJIOPOJICOEpIKale COeAMHEHUsT (CITUPTHI U (EHOJNBI, KapOOHOBBIC KUCIOTHI W A(DHUPHI, alIbACTUILI U
KETOHBI, XXUPHI, yriaeBoasl). [IpakTuueckoe mpuMeHEHHE STHIICHTINKONS, Tuiepuna, ¢enona. [Ipumenenue
dopMmanbaernaa, aneranbAeruaa, YKCYCHOW KHUCIOThL. MpbUla Kak COJU BBICHIMX KapOOHOBBIX KHCIOT.
Moromue cBoMCTBA MbIIa

— a30TcojJeprKalllue COeAMHEHHUs (aMUHBl U aAMMHOKHUCIOTHI, OesikM). BBICOKOMOIEKYISpHbIE COEIMHEHUS
(cuHTEeTHMYECKHE M OHOJIOTMYECKU-aKTUBHbIE). MoHOMEp, MmoiuMep, CTpyKTypHOe 3BeHO. [lommumepusarus
STHJIEHA KaK OCHOBHOE HAllPaBJIEHUE €r0 MCII0JIb30BaHUSL.

['eHeTnyeckas CBsI3b MEXAY KJacCaMM OpraHU4eCKUX COEIMHEHUIN

HpaKaneCRue 3aHATHSA

CBolicTBa OPraHMYECKUX COCAMHEHUN OTIENbHBIX KJIACCOB (TPUBUAIbHAS U MEXKJYHApPOJHAs HOMEHKIIATYpa,
XMMHUYECKHE CBOWCTBA, CHOCOOBI IMOJYYEHHs): HpeieibHble (AlKaHbl M LUKJIOAIKaHbI), HENpeesIbHbIe
(ayTKeHBI, ATKUHBI U AJTKAJIUCHBI) U apOMATHYECKHE YTIIEBOIOPO/IbI, CIIUPTHI U (DEHOIbI, KAPOOHOBBIC KHCIOTHI
U 3QUpBI, aNbAETHAbl U KETOHBI, aMUHBl U aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs. 3a/laHus Ha
COCTABJICHUE YPAaBHEHHMI XMMHUYECKUX PEAKIMI C y9JaCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUU UX COCTaBa
U CTPOCHHUS

CocraBieHne cxeM peakluil (B TOM YHCIIe MO MPeAIoKEHHBIM I[eM0YKaM MpPEeBpallleHnit), XapaKTepU3yIOINUX
XMMHUYECKHE CBOWCTBA OPraHUYECKHX COCIMHEHMH OTAETIbHBIX KJIACCOB, CIIOCOOB! MX MOJYUYEHHS U Ha3BaHUE
OpPraHWYECKHUX COCTMHEHMI O TPUBUAIBHON WM MEXIYHAPOAHONW CHCTEMAaTHYECKOW HOMEHKIIAType.
Pemenue mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUN HAa CBOWCTBA OPraHMYECKUX COCHUHEHUU
OTJIEJIbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tomy4yeHnue 3TUIIEHA M W3yYEHHE €r0 CBOMCTB. MOJEIMpPOBAHME MOJIEKYJ M XMMHUYECKUX IPEBPAILICHUN Ha
[IpUMEpPE dTaHa, YTUJICHA, alleTUJICHA U JIp.

OK 02
OK 04
IIK1.6
IIK 2.3

Tema 4.3.
WNnentudukanus

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue

OK 01
OK 02




OpraHUYECKHUX
BEILECTB, UX
3HAYEHHUE U
MIpUMEHEHHUE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH
YyesoBeKa

10

11

buooprannueckue coenunenus. [IpuMenenue n 6uonorndeckas poib yrieBojoB. OKHCIEHHE YIIIEBOIOB —
UCTOYHHUK PHEPTUU JKUBBIX OpraHn3MoB. O0MacTu NpuMEHEeHUs: aMUHOKHCIOT. [IpeBpaiieHust 6enkoB Mumm
B opraHusme. buosnornueckue ¢yHkuuu OenkoB. buonornueckue ¢yHkuuu >xupoB. Ponb opranuueckoin
XMMHHU B pEHICHUH MPOOJIEM MUIIEBOH 0€30MacHOCTH

Ponb oprannyeckoil XMMHUU B pelIEHUU MPOOJIEM SHEPreTHUEeCKON 0e30IMacHOCTH, B Pa3BUTHH MEIULIMHBI,
CO3JJaHMM HOBBIX MAaTEpPUAIOB, HOBBIX MCTOYHUKOB SHEPrUH (aJbTEPHATHUBHBIE HMCTOYHUKH SHEPIHH).
OnacHOCTp BO3ACHCTBUS Ha JKUBbIE OpPraHU3Mbl OPraHUYECKUX BEUIECTB OTACJIBHBIX KJIACCOB
(YrimeBomoposl, CIUPTHI, (PEHOIIBI, XJOPOPTAHNYECKUE MPOU3BOIHEIC, alIbICTUIBI U JIP.), CMBICIT ITOKA3aTels
MIPEAENIbHO JOIYCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™

Nnentudukanus OpraHu4ecKUX COEIWHEHUI OTAENbHBIX KJIaccoB (Ha MpUMEpPEe albJIerHI0B, Kpaxmaia,
YKCYCHOW KHCJIOTBI, OCITKOB M T.II.) C HMCIIOJIb30BaHHUEM HX (U3UKO-XUMHUYECKHUX CBOWCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. [leHarypauus Oenka mpu HarpeBaHuu. L{BeTHble peakuuu OeinkoB. Bo3HuKHOBeHHE
AHAIIUTUYCCKOr'0 Curiajia ¢ TO4YKM 3pCHUS XUMHUYCCKUX ITPOLCCCOB IIPU MPOTCKAaHNU Ka4eCTBEHHON pcaKkuuu,
MO3BOJIAIONIEH MACHTU(DUIIMPOBATD MTPEITIOKEHHBIE OPTaHNMYECKHE BEIIeCTBa

12

KonTpoubnas padora 3 CrpykTypa U CBOMCTBA OpraHM4YECKUX BELIECTB

OK 04
IIK2.3
IIK3.3

Pa3pea 5.

KuHeTnueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTH NPOTCKAHUA XUMHUIECCKHUX peaRHI/Iﬁ

CxopocTh
XUMHYECKHUX
pEeaKIHii.
XHUMHYECKOE
paBHOBECHE

13

13

14

OcHoBHOE CodEpKaHue

TeopeTuquKoe oﬁyqelme

Rlwlw|N

CKOpOCTb peakiiM, €€ 3aBUCUMOCTb OT Pa3JIUYHBIX (PAaKTOPOB: MPHUPOJBl PpEarupyrolluX BeElIECTB,
KOHIICHTpAllUN pearupyromux BENECTB, TEMIIEpAaTypbl U IUIOMAAN PEAKIMOHHON NOBEPXHOCTH. TeruioBble
3P PEKTh XUMUYECKUX PEAKIMNA. DK30- U SHIOTEPMUUYECKHE, PEAKLIUH.
OO6patumocTh peakiuil. XMMHUECKOE pPaBHOBECHE M €r0 CMEILIEHHUE O] JAECWCTBUEM pPa3IUYHbIX (DaKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOJIYKTOB PEaKIMH, AaBJIE€HHE, TeMIepaTypa) A CO3/AaHUS ONTUMAJIbHBIX
YCJIOBHM NPOTEKAHMS XUMHUIECKUX nporieccoB. [Ipuamun Jle [larense

OK 01
OK 02
ITIK1.6

IIpakTHyeckne 3aHATHA

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHMi Ha aHaW3 ()aKTOPOB, BIUSAIOIINX HA MU3MEHEHHE CKOPOCTHU
XUMUYECKOW pEeaKklnd, B T.4. C TO3UIUNA SKOJOTUYECKH IIeJIeCOOOPA3HOTO MOBEICHUSI B OBITY M TPYIOBOM
JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 370POBbS U OKPYKAIOLIEN IPUPOIHON CPEIbI.

Pemienne mpakTMKO-OPUEHTUPOBAHHBIX 3aJaHWi Ha npuMmeHeHue npuHiumna Jle-lllatense mis HaxoxkAeHUS
HANPaBIICHUSI CMELICHUS PaBHOBECHS] XMMHYECKOW peakluyd M aHamu3 (PaKTOpOB, BIMSIONIMX HA CMEIIEHUE
XAMHYECKOTO pPABHOBECHS

OK 01
OK 02
IIK1.6

Pazngea 6.

PacrBopbl




Tema 6.1. OcHoBHOe coJiep:KaHue 1 OK 01
TousTue 0 pacTopax 14 Teopernyeckoe o0yueHue 1 OK 02
PactBopeHne kak (Qu3MKO-XUMHUECKHW mporecc. PactBopel. CrocoObl MPUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTb. MaccoBasi 10151 pacTBOpeHHOro BemiecTBa. CMBICH IMOKa3aTess MpeIeibHO JOMYyCTUMOMN IIK1.6
KOHIIEHTPAIIUHU ¥ €TO UCIIOJIb30BAHUE B OIICHKE YKOJIOTHYECKON 0€3011acCHOCTH. I1K2.3
[TpaBuiia HKOIOrHYECKH 11€71€cO000pa3HOro MOBEAEHUS B OBITY U TPYJOBON NEATEIBHOCTH B IIENIIX COXPAHEHUS 1
CBOCTO 37I0POBBSI W OKPYKAMOIICH NPUPOJHONW CpEIbl; OMACHOCTh BO3JCUCTBUS HA JKUBBIC OPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB.
Pemienne mpakTHKO-OPHEHTUPOBAHHBIX PACUYCTHBIX 3aJaHW HA PACTBOPHI, MCIOIb3yeMble B OBITOBOW H
IIPOU3BOJICTBEHHON JIESTEILHOCTH YEJIOBEKa
Tema 6.2. 15 |OcunoBnoe conepxanue 2 OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS 2 OK 02
CBOWCTB pacTBOPOB
p P Jla6oparopHas pabota «[IpuroToBIeHHE PACTBOPOBY. OK 04
[IpuroroBineHue pacTBOPOB 3adaHHOW (MaccoBOH, %) KOHIEHTpauuu (C MPAKTUKO-OPUEHTUPOBAHHBIMHU 2 IIK2.3
BOIIPOCaMH) U OTIpeieNieHUue Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Coaep:KaHNe MPUKJIIATHOTO MOTYJIs1)
Pa3nen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM IeATEJLHOCTH YeJ0BeKa 6 OK 01
Xumust B OBITY U OCHOBHOE coep:Kanne 6 OK 02
MIPOU3BOJACTBEHHOMN
p A Teopernueckoe o0yueHue 2 OK 04
JNIESTENBHOCTH 16 v v v OK 07
yeropeKa Hogelimme noCTKEHUST XMUMHYECKONM HAYKHM W XUMHUYECKOW TEXHOJOTMH. Ponb XMMUU B 0OecreYeHHH
HKOJIOTMYECKOM, DHEPreTUYecKol M MHUIEBOW Oe30MmacHOCTH, Pa3BUTHH MenuuuHbl. [IpaBuna moucka u 5 I1IK2.3
aHaJIM3a XUMHYECKONM MHQOpMAaIMKM U3 Pa3IUYHBbIX HCTOUYHUKOB (HaydHas U ydeOHO-HAaydHas JHUTepaTypa, IIK3.3
CpelcTBa MaccoBoi nH(popMaluu, cetb MHTepHeT)
IMpakTHyeckue 3aHATHS
17 o - =
[Toick W aHamU3 KEWCOB O NPUMEHEHHUH XWMHUYCCKHUX BEIIECTB M TEXHOJOTHH C y4eToM Oymymiei
npohecCHOHANBEHOM JEATENHHOCTH MO TeMaM: BaXHEWIIHNE CTPOUTETbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIS
MaTepuaibl, KPacKH, CTEKIIO0, KepaMHKa, MaTepHaybl IS SJICKTPOHUKH, HAHOMAaTepHalbl, TEKCTHJIbHBIC 4
BOJIOKHA, HMCTOYHUKH DHEPrHH, OpPraHMYECKWe M MHUHepaldbHbIe YHAOOpEHHUs, JIeKapCTBECHHBIC BEIECTBA,
OBITOBasT XUMHUSI.
18 |3ammTa: [IpeacraBnenue pe3ynbTaToB pelieHus KeiHCoB B (popMe MUHU-TIOKIIAa C Ipe3eHTaIHeH
19 IIpome:xxyTouHasi aTTecTanus no gucuunjaune (aud/3ayver) 2

Bcero

72




3. YciaoBus peaju3anuu NporpaMmmal 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. Jas peaau3zanuu MNporpaMMbl JUCHUIVIMHBI JOJKHBI OBITh NPEAyCMOTPEHBbI
cenywlue cnenuaabHbie nomemenus: 3.1.

KabuneT ocHamieHHbI 000pyaoBaHuEeM: MeOelb, JOCKa, MEJ, HATJSIIHBIC TTOCOOUS (KOMILIEKTHI
y4eOHBIX TaOMUI], IUJIAKATOB), TEXHUYECKHMMH CPEICTBAMU OOYYCHHS: KOMIIBIOTEp C YCTPOMCTBAMH
BOCITPOM3BE/ICHUS 3BYKa, TeneBu3op SMART.

Tabauupl u cxembl. KoMIUIEKT TaOMWIl IO HEOpPraHWYECKOW W Oopranmdeckod xwmmuu; Ilepmommdeckas
cucrtemMa Xumudeckux 3nemeHntoB [[.M1.Menneneesa.

OoopynoBanue: Habop xumuuecKkoi mocyabl 1Uisi IPOBEJACHNUS JIAOOPAaTOPHBIX pab0T, XUMHUUECKUE PEaKTHUBBI

Mopenu: HabGop mozeneii aToMOB ISl COCTAaBIIEHUS MOJENIEH MOJEKyl co cTepxHsamu, Habop mis
COCTaBlICHUS 0OBEMHBIX MOJIENEi MOJIEKY.

Kounexuuu: Bonokna, Kamennsiit yrois, Meramisl, HedTs u BakHeimme MpoayKThl ee mepepadoTKH,
[Inactmaccsl, Ctekiio u u3aenus u3 crexna, YyryH u crais.

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. OcHOBHBIE H JOINOJHUTEIbHBIEC H3TaAHUS

1. T'a6puensa O.C. Xumus: yaeonuk st 11 kimacca / I'adbpuensa O.C., Octpoymos WN.I'., Cnankos
C.A. - MockBa: HznmarensctBo IlpocBemenue, 2022. - 128 c¢. - 978-5-09-101650-5. - URL:
https://shop.prosv.ru/ximiya-10-klass-bazovyjuroven3983

2. I'abpuensu O.C. Xumus: yueonuk s 10 knacca / 'abpuensa O.C., Octpoymos N.I'., Cnankos
C.A. - Mocksa: WznmarenbctBo IIpocemenue, 2022. - 128 c¢. - 978-5-09-101651-2. - URL:
https://shop.prosv.ru/ximiya-11-klass-bazovyjuroven3982

3. Xumus : yueOHUK JUIst cpeiHero npodeccrnonanbHoro odpasosanus / 16 10. A. JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. lllanoBan ; mox obuieit pegakiueii I'. H. ®aneea. — 2-e usn., nepepad. u
non. — Mocksa : UznatensctBo FOpaiit, 2023. — 431 c. — (IIpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-9916-7723-3. — TekcT : anexkTpoHHbIi / OOpa3zoBarenbHas miardgopma FOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/513073

4. Xumus. 3ajauHuK : yaeOHoe mocoOue ams cpeHero npodeccruonaibHoro oopa3osanus / 10. A.
Jlebenes [u ap.] ; mox oOmielt penakmueit I'. H. ®daneeBa. — Mocksa : M3natensctBo IOpaiit, 2023. —
236 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : 31neKTpoHHBIH //
OopasoBarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

5. Tynukun, E. M. Xumus. B 2 4. Yacte 1. O6mas u HeopraHuyeckass XUMHs : YUeOHHUK IS

cpemHero npodeccuonansHoro oopasosanus / E. . Tynukun. — 2-e¢ u3n., ucnp. U Aon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 385 ¢. — (IIpodeccronansnoe obpasosanue). — ISBN 978-5-534-
02748-8. — Tekcr : oamekrpoHubli // OOpa3oBatenbHas mmiatdpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513730
6. Tymukun, E. M. Xumusa. B 2 4. Yacte 2. Opranuyeckas XUMHUS : YIeOHHK JJISI CPEIHETO

npodeccuonansuoro obpazosanuss / E. W. Tymukun. — 2-e wu3a., uchp. u gom. — Mocksa :
WznarensctBo HOpaiit, 2023. — 197 ¢. — (IIpodeccronanbroe obpazopanme). — ISBN 978-5-534-
02749-5. — Texkct : oanexTpoHHbI // OOpa3oBarenbHas miaardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513731

HNHTepHeT-pecypcesl

1. http://hemi.wallst.ru/ (O6pa3oBaTeIbHBIN CAUT JUISI ITKOJLHUKOB «XHUMUS).

2. https://www.chem.msu.su/ (3nekTpoHHas OUOIHOTEKA 10 XUMHKH).

3. https://hvsh.ru/ (xypran «XuMus B IIKOJIE»).

4. https://hij.ru/ (xypHan «XUMHUs U )KU3HBY).

5. https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry chemists _com (3mexTpoHHBI#
KypHa1 « XUMUAKH U XUMUS)



https://shop.prosv.ru/ximiya-10-klass-bazovyjuroven3983
https://shop.prosv.ru/ximiya-11-klass-bazovyjuroven3982
https://urait.ru/bcode/513073
https://urait.ru/bcode/513091
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
http://hemi.wallst.ru/
https://www.chem.msu.su/
https://hvsh.ru/
https://hij.ru/
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists%20_com

4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB 0CBOCHUSA 00111e00pa30BaTeJIbHOM IHCIUIIINHbI

KoHTpo.1b 1 o1leHKa pe3ylbTaTOB OCBOEHUS 00I11e00pa30BaTeIbHON TUCIMIUIMHBI PACKPHIBAIOTCS Yepes3

JIMCLUUIUIMHAPHBIE Ppe3yJIbTaThl, HampaBieHHbIE Ha (QOpMHpOBaHHME OOMIMX W TNPOo(hecCHOHATBHBIX

KOMIIETEHIIMH 10 pa3/ieiaM U TeMaM COJEepKaHusl yaeOHOro MaTepHara.

oOMeHa, 3aMeleHHS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIILHEIC
peakuuu

Ne OK/IIK Mony1s/Pasnen Pe3yabTart 00yuenus Tunbl OLEeHOYHBIX MEPONPUSTHIA
/Tema
| OcHOBHOE cojiepKaHue
1 Pasgen 1. OcHOBBI @opMyIUPOBATH 0a30BbIE
cTpoenusi BenecTa | MTOHSATHS U 32aKOHBI XHMHH
1.1 | OKO01 CrtpoeHue aToMOB CocCTaBIATh XMMUYECKHE 1. Tect «CTpoeHHE aTOMOB XUMUYECKHUX
XUMHUYECKHX (hopMyJIBI COeTUHEHHH B 3JIEMEHTOB U MIPUPOAA XUMUYECKOH CBA3M».
3JIEMEHTOB | IIPHPOJA |COOTBETCTBHH CO CTETICHBIO |2. 3a/1a4M HA COCTaBJICHNE XUMUYECKUX (popMyr
XMMHYECKOI CBSA3U OKHCJICHHUS XUMHYIECKUX JIByXaTOMHBIX COCTHHEHHH (OKCHAOB, CYITb(HUIOB,
3JIEMEHTOB, HCXOJIS U3 THAPHJIOB H T.IL.).
BAJICHTHOCTH U 3. 3amaHus HA UCHONB30BAHNE XUMHUUCCKOH
3JIEKTPOOTPHULATEILHOCTH  |CHUMBOJIMKY M Ha3BaHUH COCTUHEHUH 110
HOMEHKJIAType MEXAYHApOJHOIO CO03a
TEOPETUYECKON U NIPUKIIAJHOU XUMHUHU U
TPUBMAIBHBIX Ha3BaHUMN JIJIS1 COCTABICHUSA
XUMHYECKHX (POPMYJT IByXaTOMHBIX COETUHEHHUI
(okcuIOB, CyIb(GUIOB, THAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COCANHEHUH OTJEIBbHBIX KIIAaCCOB
1.2 | OKO01 Ilepunoguueckuii 3akoH | XapakTepu3oBaTh 1. Tect «Mertajunueckue / HEMETATMYECKUE
OK 02 u Tabmuma J1.1. XUMHUYECKHE DIIEMEHTEI B CBOMCTBA, IEKTPOOTPULATENILHOCTD U CPOACTBO K
MenzeneeBa COOTBETCTBHH C UX NIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
TIOJIO’KCHHEM B COOTBETCTBHE C UX HJIEKTPOHHBIM CTPOCHHUEM U
MIEPHOINIECKOHN cucTemMe TIOJIOKEHHEM B TIEPHOINYECKON cucTeMe
XMUMHUYECKHX JIEMEHTOB XUMHUYECKHX 51eMenToB J|.11. MenneneeBar.
J.W. Mengneneena 2. IIpaxkTudeckye 3a1aHUs HA yCTAaHOBJICHUE CBSI3H
MEXy CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB
U TIEPHOANYECKIM U3MEHEHHEM CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U X COeIMHEHUH B
COOTBETCTBUU € nonoxeHueM Ilepuonuueckoi
cucTeMe.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJaHMs Ha XapaKTepU3aluio XUMHUUECKUX
9JIEMEHTOB: «MeTaunueckre / HeMeTaUINUeCcKHe
CBOMCTBA, MEKTPOOTPULATENIEHOCT U CPOJACTBO K
ANEKTPOHY XUMHYECKUX IIEMEHTOB B
COOTBETCTBHE C MX JIEKTPOHHBIM CTPOCHHEM H
MIOJIOKECHNEM B TIEPHOANIECKOI CHCTEME
xuMHuIeckux 3jemeHToB [[.1. Menneneeay
2 Paznen 2. XapakTepHu30BaTh THUNBI
XUMAIeCKHe XMMHYECKHX peaKumii Konrpoannan paGora
«CTpoeHHe BellleCTBA U XMMHYECKHe PeaKkIum
peaknuu
2.1 [ OKO01 THIBI XUMHUYECKIX CocCTaBJATh peakuun 1. 3amaum Ha cOCTaBIIEHUE YpaBHEHUH peaKIIuii:
OK 04 peakiui COCIMHEHUS, Pa3JIOKEHUS, |— COeAMHEHUs, 3aMeIICHMSI, Pa3JI0KEeHMs, OOMEHa;

— OKHUCJIMTCIIBHO-

BOCCTAaHOBUTCIIbHBIX peakum‘/i C UCIIOJIB30BAHUEM
METOAA BJICKTPOHHOTO Oananca.

2. 33)_'(21‘11/1 Ha pacueT MacChl BEIICCTBA UJIHU 00BéMa
ra3soB 110 U3BECTHOMY KOJMYCCTBY BCUICCTBA, MACCEe




Monyabs/Pazaen

Ne OK/IIK PesyabTaTt 00y4enns THNBI OlIEHOYHBIX MEPONPUATHI
/Tema
WM 00BEMY OJJHOTO U3 YYACTBYIOLINX B PEAKINN
BEILIECTB; PACYETHI
Macchl (00bEMa, KOJTMYEeCTBa BEIIECTBA) IPOYKTOB
peaxIyy, €CIH OJHO U3 BEIECTB UMEET NPUMECH
2.2 Onextponutudeckass |CoCTaBISATh ypaBHEHUS 1. 3agaHus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
JUCCOLMAIYS U XMMUYECKHUX PEaKIUU HOHHBIX PEaKIMi C y4acTHeM KUCJIOT, OCHOBAHUH U
WOHHBIH 00MeH MOHHOTO 0OOMEeHa ¢ CoJIel, yCTaHOBJIEHUE U3MEHEHHs KUCIOTHOCTH
y4acTHeM HEOPTaHWYECKHX |CpeJibl
BELIECTB 2. JJaboparopnas padorta "THIBI XUMUYECKHX
peaxrmii”
3 Pa3gen 3. Ctpoenne u |MccienoBars crpoenue 1 |Konrponbnast padora
CBOiiCTBA cBoOiicTBa HeopraHu4yeckux | «CBoIliCTBa HEOPraHMYECKHX BelllecTB)
HeOpPraHu4ecKux BelllecTB
BelllecTB
3.1 | OKO01 Knaccudukarms, Knaccupummposats 1. Tect «HoMeHKIIaTypa 1 Ha3BaHHUE
IK.. HOMEHKJIaTypa u HEOPraHMYECKHE BEIIECTBA |HEOPTaHUYECKHUX BEIIECTB UCXOIS U3 X
CTpOeHHE B COOTBETCTBHU C HX XMUMHUYECKOH (YOPMYITBI MIIM COCTaBICHNE
HEOPraHUYECKUX CTPOCHHEM XUMHUYECKOH (hOPMYITBI HCXOASI U3 HA3BAHUS
BEIIECTB BEIIECTBA 110 MEKAYHAPOIHON MM TPUBHAIBHOMN
HOMEHKJIaType».
2. 3amaun Ha pacdyeT MacCoBOM 10U (Macchl)
XUMHUUYECKOTO dJIEMEHTa (COeIMHEHNs1) B MOJIEKYJIe
(cmecwm).
3. IlpaxkTuyeckue 3a1aHus 1O KJIacCU(BHUKALIUH,
HOMEHKJIAType U XMMUYECKHM (hopMyiam
HEOPraHNYECKHUX BEIIECTB PA3IMIHBIX KIIACCOB.
4. IIpakTHdeckue 3aaHUs Ha ONpeieieHUe
XMMHYECKOI aKTHBHOCTH BEI[ECTB B 3aBUCHMOCTH
BHUJIa XUMUYECKOM CBS3U U TUIA KPUCTAIUIMYECKOMN
pemeTKI
3.2 | OKO01 OU3NKO-XUMUYECKUE | YCTaHaBIUBATh 1. Tect «OCOOCHHOCTH XUMHYECKUX CBOWCTB
OK 02 CBOMCTBa 3aBHCUMOCTH (PH3HKO- OKCHIIOB, KACJIOT, OCHOBaHUH, aM()OTEPHBIX
[K... HEOpPraHUYEeCKUX XUMHUYECKUX CBOICTB TUJIPOKCHUJIOB U COJICH.
BEIIIECTB HEOPTraHMYECKUX BeIeCTB (2. 3amaHns Ha COCTaBJICHUE YPaBHEHHUH
OT CTPOCHHUS aTOMOB H XMMHUYECKHUX PEaKIMH C yIacTHEM MPOCTHIX U
MOJIEKYJI, a TAK)KE THIIA CIIO’)KHBIX HEOPTaHUYECKHX BEIIECTB: OKCHIOB
KPHUCTAJUTMYECKON PEIIETKH |METaJUIOB, HEMETAIJIOB M aM()OTEPHBIX AJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHUH 1
aM(OTEpHBIX THIPOKCHI0B, HEOPraHMYECKUX
coJIeH, XapaKTepU3yIOIINX UX CBOIMCTBA U CIIOCOOBI
HOJY4YEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJjaHMs Ha CBOIICTBA U MOJIyYeHHE
HEOPTaHMYECKUX BEIIECTB
3.3 | OK 01 Wnentndukanms Hccnenosars kauectBeHHble | 1. [IpakTHko-oprHeHTHPOBaHHBIE 3a/IaHUS 110
OK 02 HEOPraHUYECKUX peaKy HEOPraHMYECKUX | COCTaBICHNIO XUMUYECKUX PEAKIUil C y9acTHEM
OK 04 BEIIECTB BEIIECTB HEOPTaHWMYECKUX BEIECTB, UCTIONB3YEMBIX JIJISI KX

AACHTH(DHUKAITIH.
2.JIaGopatopnas padora: “UneHTndukamnus
HEOPTaHMYECKUX BEIIECTB”




Monyabs/Pazaen

Ne OK/IIK Tema PesyabTaTt 00y4enns THNBI OlIEHOYHBIX MEPONPUATHI
4 Pasznen 4. Ctpoenne u |HccienoBats crpoenne u | KonrposabHas padora
CBOiiCTBA cBoiicTBa opranuieckux |«CTpoeHHe U CBOiiCTBa OpraHHYecKuX
OpPraHUYecKHX BelIeCTB BeIIECTBY
BellecTB
41 | OKO01 Krnaccudukanus, Kiaccudunuposars 1. 3agaHus Ha cOCTaBIE€HUE HAa3BaHUMN
IK... CTpOEHHUE U OpPraHUYECKHE BEIECTBA B |OPraHUYECKHUX COCTUHEHUH 10 TPUBUATIBHON UIIH
HOMEHKJIaTypa COOTBETCTBHUH C UX MEXIyHapOAHOM cucTeMaTUYeCKOl HOMEHKIIAType.
OpraHUYeCKHX CTPOCHUEM 2. 3aaHys Ha COCTaBJICHUE MOJIHBIX U
BEIIECTB COKpaIIEHHBIX CTPYKTYPHBIX (POPMYI
OPTaHUYIECKUX BEIIECTB OTJACIBHBIX KIIACCOB.
3. 3agaum Ha ompeneneHne npocreimeii GopMyIsr
OPTaHUIECKON MOJICKYJIBI, HICXOAS U3 3JIEMEHTHOTO
cocraga (B %)
42 | OKO01 CaoiicTBa YcranaBnauBarth 1. 3agaHus Ha cOCTaBIEHUE YPABHEHUN
OK 02 OpraHUYeCcKUX 3aBUCHMOCTH (DU3UKO- XMMHUYECKHUX PEaKIUN C yJaCTUEM OPraHU4YEeCKUX
OK 04 COEIMHEHU N XMMHUYECKHUX CBOMCTB BEIIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOCHUSL.
IK... OpPraHUYECKUX BEIIEeCTB OT (2. 3agaHus HAa COCTaBIEHUE YpaBHCHUN
CTPOEHHUS MOJIEKYT XMMUYECKHUX PEaKIUH, MIUTIOCTPUPYIOIINX
XMMHYECKHEe CBONCTBA C YIETOM MEXaHU3MOB
MPOTEKaHMS JaHHBIX PEAKIMHA ¥ TEHETHIECKON
CBSI3M OPTaHMYECKUX BEIECTB Pa3HbBIX KJIACCOB.
3. PacyeTHble 3a1a4u IO ypaBHEHUSIM PEAKLMM ¢
y4acTHEM OPTaHWYECKHUX BEIIECTB.
4. JTaboparopHas padota “TIpeBpamnieHus
OpPraHMYECKHX BEIIECTB IPH HarpeBaHuH"
4.3 [ OK01 Unertudukamnms Uccnenosats kauectBeHHbI€ | 1.IIpakTUKO-OpUEHTHUPOBaHHBIE 3aJaHUSI 110
OK 02 OpraHNuYEeCcKUX peakLuu OPraHudeCcCKUX COCTABJIEHUIO0 XUMHUYECKUX PEAKLIUI C y4aCTHEM
OK 04 BEILECTB, UX 3HAYCHUE |COEAUHEHUN OTIENBHBIX OpPraHUYECKUX BEIIECTB, B T.4. UCIOJIb3YyEMbIX UL
[K... U IPUMEHEHUE B KJIACCOB UX UACHTU(QHUKAINN B OBITY U TIPOMBIIUIEHHOCTH.
OBITOBOW U 2.JIabopatopHast padota: “Unentudukarms
IIPOU3BOJICTBEHHOM OpPTaHUYECKHX COCTUHEHUH OTIENbHBIX KIacCOB”
JeATeTbHOCTH
YeJ0BeKa
5 Pazgen S. XapakTepusoBaThb
Kunernueckue u BJIMSIHME PA3JIMYHBIX
TepMoAUHAMHYecKHe |(PaKTOPOB Ha paBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XHMHMYECKHX
NPOTEeKAHUS peakuuii
XHMHYECKHX peaKuui
5 OK 01 CKopoCTh XUMUYECKUX | XapakTepu3oBaTh BIugHNE |l[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUIECKHE
OK 02 peakiuii. XuMHUYECKOe |KOHIIEHTPALU 3a/laHus Ha aHanu3 (aKTOPOB, BIMSIONINX Ha
[K... paBHOBecHe pearupyronux BemecTB U |U3MEHEHHE CKOPOCTH XHMHYECKON PEaKIiy.
TeMIepaTypbl Ha CKOpocTh | [IpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS HA
XUMHYECKHX peaKIUi npumeHenue npuHuuna Jle-1larense ms
XapakTepu30BaTh BIUSHUE |HAXO0XKJICHUS HAIPaBJICHUS CMEIIECHUS paBHOBECHUS
M3MEHEHHMSI KOHICHTPAlMK | XMMHUYECKOH peaklyy ¥ aHaiIu3 (PaKTopoB,
BEIIECTB, PEAKIMU CPEAbl U |BIHUSIONUX HAa CMEIEHHE XUMUYECKOTO
TEMIIEpaTypbl HA CMEIICHUE |PaBHOBECHS
XMMHUYECKOTO PABHOBECHS
6 HccaenoBaTb HCTHHHBIE

Pa3gen 6. PacTtBopnl

PacTBOPLI € 3aJaHHBIMU




Monyabs/Pazaen

Ne OK/IIK T PesyabTaTt 00y4enns THNBI OlIEHOYHBIX MEPONPUATHI
emMa
XapaKTepUCTHKAMHU
6.1 | OKO01 [onsarue o pactBopax |PaszmimuaTs HCTHHHBIC 1. 3amaun Ha IPUTOTOBJICHHE PACTBOPOB.
OK 02 pacTBOPBI 2. IIpakTUKO-OPUEHTUPOBAHHbBIE PACUETHBIE
IIK ... 3a1aHUA HA JUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBbIE
B OBITOBOI U ITPOU3BO/ICTBEHHOM JIESITEIILHOCTH
4eJloBeKa
6.2 | OKO01 HccnenoBanue Hccnenosathb Gpusmko- JlabopaTopHast paboTa
OK 04 CBONCTB pacTBOPOB XMMHMYECKHE CBOMICTBA “IIpuroToBiaeHue pacTBOPOB™
IIK ... UCTHHHBIX PaCTBOPOB
1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iepKaHue (CoiepKaHNe IPUKJIATHOT0 MOAYJIsI)
7 Paznen 7. OuenuBath nociaeacTsus |3amura keiica (¢ yuerom Oyayuiei
Xumus B ObITY M OBITOBOM M npodeccuoHANbHOI 1esITeIbHOCTH)
NPON3BOJACTBEHHONH |NMPOM3BOACTBEHHOM
JAeATeTbHOCTH AefATeIbHOCTH YeJIOBeKa ¢
YyeJi0BeKa MO3HIHUI IKOJIOrHYecKoi
Oe3omacHOCTH
OK 01 Xumus B ObITY U OrieHUBaTh MOCIEACTBUSL Keiic (c yuerom Oynyreit mpogeccuoHaIbHON
OK 02 IIPOU3BOJICTBEHHOM OBITOBOM 1 JIESITeTIbHOCTH)
OK 04 JESTEIIBHOCTH IIPOU3BOJCTBEHHOU Bo3MoxkHBIE TEMBI KEHCOB!
OK 07 YeJIoBeKa nestenbHOCTH YenoBeka ¢ | 1. [TorerureHne kimMarta i BEICBOOOKICHHE
IIK ... MO3ULUN 3KONOTHIECKON ra3oBbIX TUAPATOB CO JHA OKEaHa.

0€e30IacHOCTH

2. Byaymue marepualis Ul aBUa-, MalllMHO- 1
pUOOPOCTPOCHHSI.

3. HoBble MaTepHaibl s COTHEYHBIX OaTapeii.
4. JlexapcTBa Ha OCHOBE PACTHTEIbHBIX
IpenapaToB







3. YCJOBUS PEAJIN3AIINN YUYEBHOM JUCIHUIIINHBI
EcrecTBO3HanunE

Peanuzamus mporpamMmbl JUCHUIUIMHBI TpeOyeT Hanuuus ydeOHOro KaOuHeTa,
yAOBJIETBOpsitoIero  TpedoBanusiM  CaHUTapHO-3MHUAEMHUOJIOTHYECKUX  TNpaBUll U
HopMatuBoB (CanlluH 2.4.2. 178-02). ITomernieHne NOHKHO OBITH OCHAICHO THIIOBBIM
o0opyaoBaHUEM, YKA3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM YUCJIE Y4eOHOU MeOEeIhIo
1 TEXHUYECKUMH CPEJCTBAMU OOYYCHHS, TOCTATOUYHBIMH JIJISl BHITIOJHEHUS TPEOOBAaHMI K
YPOBHIO MOJITOTOBKH CTYJICHTOB.

B kabunere ecTb MynbTUMEIHITHOE OO0OpYJOBaHHWE, MpPU MOMOIIU KOTOPOTO
YYaCTHUKM  00pa30BaTelIbHOTO  Mpollecca MOTYT  NpOCMaTpuBaTh  BHU3YaJIbHYIO
uH(pOpMAIMIO MO0 XUMHUHM U OMOJIOTHH, CO3[aBaTh MpPE3CHTAINH, BUICOMATEpUalibl, NHbIC

JOKYMCHTBI.
3.1.TpeGoBaHusl K MUHMMAJBLHOMY MATEPUATbHO-TEXHUYECKOMY 00ecnedeHn 10
Texnnyeckue cpencTsa 00y4eHus:
1. IlepcoHanbHBINA KOMIIBIOTED
2. Tenesmzop SMART
Taéauuel U cXeMbl

1.KoMrutekT Tabmui] 1o HeOpraHUIeCKOH H OpraHMIeCKOW XUMHN, OHOIIOTHH.
2. Ilepuoanueckas cucrema xuMudeckux 3neMeHToB J[.M.Menzaeneesa.

O6opynoBanue
1 Habop xuMu4eckoi oCy Il 1T TPOBEACHUS J1a00paTOPHBIX paboT
2.Muxkpockonsl
3.XUMHYECKHE PEaKTUBBI
4. Habop MuKpompenapaToB Mo o0meii OMOIOTHH YeloBeKa
5. HaGop naneonronornyeckux Haxoaok «lIponcxoxienne yenoBexay

Mogaean
1. KoMImeKkT KpHUCTAIHYECKHX PEIIETOK: aliMasa, rpagurta, TUOKCHIa YIIepoia, JIb/a.
2. HabGop mMopzereli aToMOB JUIsI COCTaBJICHHUS MOJIENICH MOJIEKYJI CO CTEP)KHSMMU.
3.Habop mist coctaBiieHust 00bEMHBIX MOJIEJICH MOJIEKYJ.
4.Habop TpadaperoB Moeieii aTOMOB.
5. HaGop mynspkelt Ii1010B M KOPHEIUIOAOB MOJIUIIOWAHBIX U THOPUAHBIX pacTeHUH
6. Mopgens JJHK
7. Habop maneoHToI0rMuecKux HaxoAok «IIponcxoxaeHre 4eaoBeKar
8. MarauTHble MOJIENH-aIIMKaluu

Konnexkunu

1.Bonokna.
2. KaMeHHBIH yToJb.
3.MeTasuibl.
4.HedTp 1 BaskHEHIINE TPOIYKTHI €€ mepepadoTKH.
5.1ImacTmaccsl.
6.CTexJ10 1 u3Aenus U3 CTeKia.
7. YyryH u cTajis.
8.BuIpl 321U THBIX OKPACOK Y dKUBOTHBIX
9. IIpuMeps! IPUCTIOCOOICHNH Y OPTaHU3MOB
10. ®opMbI COXpPaHHOCTU UCKOMIAEMBIX PACTEHUN U YKUBOTHBIX
11. Tepbapuii kK Kypcy OCHOB 0OIIIeH OHOIOTHH

3.2. UudopmanmnonHoe odecreyeHue 00y4eHust
Ilepedyens pexoMeHayeMbIX YU4eOHBIX H3JaHuil, IHTepHeT-pecypcoB, JONOTHUTEIbHON JUTEPATYPhbI
OCHOBHbIE HCTOYHHKH:

1. T'abpuensn O.C., Mackaes ®.H., [Tonomapes C.1O., Teoenun B.W. Oprannyeckas xumus 10. - M.:poda, 2020.
2. I'abpuensa O.C., MackaeB ®.H., [Tonomapes C.1O., Teoennn B.U.Opraanueckas xumus 11. - M.: Ipoda, 2020.
3. Pymsutuc I'.E, ®enpaman ®.I". Oprannyeckas xumus 10.- M.: IIpocserienne, 2020.

4. Pymsuruc ' .E., ®enpaman @.I". OcHoBel 06mieit xumun 11.- M.: [Ipocsemenue, 2020.

5. O6mas 6uosorus: yue6. mis 10-11 ki obmeodp. Yupexaenuit /[lox pen. bensera [.K., dpimimma I'"M. —
M.:IIpoceemenne, 2018.



JonoJHUTeIbHbIe HCTOYHHKH:
1. Taopuensa O. C., OctpoymoB WM. I'. Xumusa nmns mpodeccuii W CHEIUATBHOCTEH COIMAIBHO-
HSKOHOMHYECKOTO W TYMaHMTAapHOro mnpoduiel: ydyeOHHMK [UIs CTyHd. YYPSKICHHHA cped. mpod.
obpazoBanus. — M., 2018.
2. I'abpuensn O.C. Xumus. [Ipaktukym: yae6. mocodbue. — M., 2020.
3. N'abpuensu O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxkHeHus: yue0. mocooue. — M., 2017.
4. Epoxun FO.M. Xumus: 3aaun v ynpaxHeHus: y4e0. mocodue i CTyl. YIPEKIACHHHA CPel.

npod. o6pazoBanus. — M., 2017.
5. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUI MO XUMHUU: yued. mocobue Uil CTYH. YUPEKIACHUICPE.
npod. o6pazoBanus. — M., 2014.
6. KoncrantunoB B.M., Pe3anoB A. I'., ®aneera E. O. buonorus: ydeOHUK IS CTY/. YUPEKICHUHN Cpe.
npod. o6pazoBanus / nox pea. B. M. Koncrantunosa. — M., 2017.

HNHTepHeT-pecypesl:

www.interneturok.ru(«Buaeoypoku mo npeMeTam MIKOJIbHOH MPOrpaMMbI»).
www.chemistry-chemists.com/index.html (a;exTpoHHbIH KypHAT « XUMHKH H XUMHUS).
www.pvg.mK.ru(omumnuana «Ilokopu BopoObeBbI TOpHI»).

www.hemi.wallst.ru(«Xwumusi. O6pa3zoBaTeabHbIN CAaUT IS IKOJTLHUKOBY).

www. alhimikov. Net (O6pa3oBaTenbHbIi CAlT IS IKOJILHUKOB).

www.chem.msu.su (DnekTpoHHast OMOIHOTEeKA 10 XUMHH).

WWW.hvVsh.ruGkypran «Xumust B IIKOJIE).

WWW.hij.ruGkypHaI «XUMUS U KU3HBY).

www.biology.asvu.ru (Bcsi Owuosorusi. CoBpeMeHHass OHOJIOTHsI, CTaThbH, HOBOCTH, OHOJIHOTEKA).
www.window.edu.ru/window (EauHoe okHO moctyma kK oOpa3oBaTelbHBIM pecypcam HHTepHeTa 1o
OouosoTHN).



http://www.interneturok.ru/
http://www.chemistry-chemists.com/index.html
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru(/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.biology.asvu.ru/
http://www.window.edu.ru/window

1. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOM JUCIHUIIIINHBI
EcrecTBO3HaHME

Pe3yabTarhbl 00yuyeHust
(ocBOeHHbIE YMEHUs, YCBOEHHbIE 3HAHUS)

@®opMBbI 1 METOAbI KOHTPOJIA M OLIEHKHU
pe3yabTAaTOB 00yUYeHusl

MemanpeomemHubwle:

-OBNIQJICHUE YMeHUAMU ¥ HABBIKAMHA pPa3INYHBIX BHUIOB
MMO3HABATENFHOW NEATETHbHOCTH /ISl U3YYCHUS PA3HBIX CTOPOH
OKPY>KaIOIIEro €CTECTBEHHOI'O0 MUPA;

-npumeHeHue OCHOBHBIX METOJIOB TO3HAaHWS (HAOMIOACHHMA,
HayYHOTO JKCIIEPUMEHTA) JJIS U3yYeHHUS Pa3UIHBIX CTOPOH
€CTECTBCHHO-HAYYHOW KapTUHBI MUPa, C KOTOPBIMU BO3SHHKACT
HEO00XO0JUMOCTh CTAJIKUBATHCS B IMPO(ecCHoHaIbHOMN cdepe;
-yMeHue OTIPEeNIeNSITh IIeNN 1 3a/1a4l AeSITeIbHOCTH, BEIOUPATh
CPEICTBA JUIsl UX IOCTHKCHUS Ha MPAKTUKE;

-yMeHue NCTIONb30BaTh pa3IMuHble HCTOYHHUKH JUIS TTOJTyUYEHUS
€CTeCTBEHHO-HAy4yHOW WHGOpMAlM ©  OICHWBATh  €e
JIOCTOBEPHOCTh JUISI JOCTIDKEHWS TIOCTaBICHHBIX TIIeNiel |
3azay;

npeomemmuwle:

-c(OpPMHUPOBAaHHOCTH MIpeACTaBICHUI 0 LETOCTHON
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHE MHUpA, MPUPOAE
KaK €IUHOM IIeJOCTHOW cHcTeMe, B3aMMOCBS3M YEJIOBEKa,
MpUpONBl W OO0IIecTBa, IMPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax Beenennoii;

-BIIQJICHUE 3HaHusMu O HamboJee BAXKHBIX OTKPBITHUSIX U
JOCTHKCHHUAX B OONACTH €CTECTBO3HAHMSA, TMOBIHSBIINX HA
SBOITIOLINIO TIPEJCTABICHUI O MPUPOJIE, HA PA3BUTHE TEXHUKH
U TEXHOJIOTH;

-CPOPMHUPOBAHHOCTh ~ YMeHuss TPUMEHSATh E€CTECTBEHHO-
Hay4YHbIe 3HAHWS 1 OOBSICHEHUS OKPYXKAIOIIUX SIBICHHUA,
COXpaHEHHUS  37I0POBBA, obecreueHus Oe3omacHOCTH
JKU3HEACIATEIBHOCTH, OCPEKHOr0 OTHOIIECHUS K IPUPOJE,
PaIMOHAIBHOTO MPUPOIOTIONH30BAHNSA, a TAK)KE BBITOIHEHUS
POIK TPAMOTHOT'O TTOTPEOUTEIIS;

-c(pOopMUPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJIe
MMO3HAHWSI TPUPOABI W CPEACTBAX M3yUEHHUS MeEraMmpa,
MaKpOMHpa U MUKPOMHPA; 61ddeHue TPUeMaMt eCTECTBEHHO-
Hay4YHBIX HAOJIIOJCHMI, OIBITOB, HCCIICJIOBAHUN W OILICHKH
JIOCTOBEPHOCTH TIOJIYYEHHBIX PE3YJIbTATOB;

-gnadenue TIOHSITHWHBIM aIlllapaToM €CTeCTBEHHBIX HayK,
TTO3BOJISTIONIAM TTO3HABATh MU, YIaCTBOBATh B AUCKYCCHSX 10
€CTECTBEHHO-HAYYHBIM BOTIPOCaM, HCIOIH30BaTh DPA3IHUHBIC
WCTOYHUKK WH(POpPMALMK IS TMOATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCHTBCA K coobmeHusim CMU,
coep KaluM Hay9IHYI0 HH()OPMAITHIO;

-C(OPMHUPOBAHHOCThY MEHUL MMOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOTO 3HAHUS JUIS KaXJIOTO YeliOBeKa
HE3aBHCHMO OT €ro MpoeCCHOHANBHON JAEATEIbHOCTH,
pasnuuath (aKThl U OLICHKH, CPABHUBATH OILICHOYHBIC BHIBOJIBI,
BHJIETh UX CBSI3b C KPUTEPHUSIMHE OIICHOK U CBS3b Kpumepues c
onpeoeleHHOU CUCTEeMOU YeHHOCMEll.

MeTtopl KOHTPOJISL:
YCTHBINA, TUCBMEHHBIH, TECTOBBII.

DopMbI KOHTPOJIS:

WHANBUIYAIbHBIA, TPYMIIOBOH, (POHTAIBHEIH,
KOMOWHHUPOBAHHEIH, B3aUMOKOHTPOJIb,
CaMOKOHTpOJIb.

Buabl koHTpOIS:
camocTosTensHas paboTa
MpaKTHYecKas padora
TECTOBBIC 3aIaHUSI




