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|. HOSACHUTEJBbHAS 3AIIUCKA
Hacrosimass pabouass ydeOHas mporpamma 0a3zoBoro kypca «Xumus» s 10 kimacca cpegHeit
00meo0pa3oBaTeIbHOM  IIKOJIBI ~ COCTAaBJICHA Ha OCHOBE  (heAepaJbHOrO0  KOMIIOHEHTa
roCcy/1apCTBEHHOrO0 00pa30BaTeNbHOrO CcTaHAapTa ©0a30BOro YpOBHA 00Imero o0pa3oBaHus,
yrBepxkaAEHHOro npukazoM MO P® Ne 1312 or 09.03.2004 roma u aBTOPCKOH IPOrpaMMbI
INa6puensu O.C. , onybnukoBaHHOM B cOopHEKe «[Iporpammbl kypca xumuu mis 8-11 kiaccoB
obmeoOpazoBarenbHbix  yupexaenuid /O.C. Tabpuensn. — 3-e wus3m., nepepaboTaHHOEe U
nonosHeHHOEe — M.: [Ipoda, 2010».
OcHoBHOH 3ajavyeil Kypca SBISETCS MOArOTOBKA YyYallMXcsi Ha YpPOBHE TpeOOBaHUM,
MPEIbABISEMBIX 0053aTEIbHBIM MUHIMYMOM COZEpKaHUs 00pa30BaHUS [0 XUMUHU.
IIporpaMmma BbINOJIHSIET IB€ OCHOBHbIE (DYHKIVH:
OpranuzallMoHHO-TUIaHUpYIoNIas (QYHKIUS IMpeIycMaTPUBAET BBIJCICHHUE STAroB OOY4YeHHS,
CTPYKTYpPHPOBaHUE yU4eOHOr0 MaTepHasa, ONpeeIeHUE ero KOJINYECTBEHHBIX U KaYeCTBEHHBIX
XapaKTepUCTHUK Ha KaXXJIOM U3 JTAaloB, B TOM YHCJIE U COJEPKAaTEIbHOTO HAMOJHEHUS
MIPOMEKYTOUYHON aTTECTALUU YUALUXCH.
HUndbopmaninoHHo-MeToauueckass (YHKIUS IO3BOJSIET BCEM Yy4YaCTHHUKaM 00pa30BaTEIbHOTO
nporecca IMOJYYUTh TPEICTaBICHUE O MLEesIX, COACpKaHUM, oOmel crparermu oOydeHws,
BOCIHUTAHUS U PA3BUTHUS YUAIIUXCS CPECTBAMU JAHHOTO y4eOHOT0 IIpeameTa.
Jannast pabouas yueOHasi mporpamma peajau3yercs NpU HCIOJIb30BaHUU B COOTBETCTBUU C
o0Opa3oBaTenbHON TporpamMmoil  yupexaeHus ydyeOHo-meroauueckoro komiiekta O.C.
["abpuensinHa.
B kauecTtBe mexnonocuu 006yuenus UCTIONb3yeTCs TPAAULIMOHHAS] TEXHOIOTHSI.
B pamkax TpaaWIIMOHHOW TEXHOJOTHU MPUMEHSIOTCS YaCTHBIE METOJBI CJIEAYIOIINX
EeATEXHOJIOTUH.
® KOMITBIOTEPHBIX TEXHOJIOTHH;
® TEXHOJIOTUU MPOEKTHOU JESATENbHOCTH.

Cucmema koHmpons 3a ypOBHEM Y4YEOHBIX JOCTIDKEHUH ydallluXcsl B MPOIECCE peallh3aliu
JaHHOM paboyeit ydeOHOW MporpaMMBbl BKITIOUAET CAaMOCTOSITEIBHBIE I KOHTPOJIbHBIC PaOOTHI.
PabGouas mporpamMmma faer pacmpeneileHHe Y4eOHBIX YacoB IO paslenaMm Kypca u
KOHKPETH3UPYET CoiepKaHHUE MPEAMETHBIX TEM 00pa30BaTeIbHOIO CTaHAapTA.
H3yuenue xumuu ¢ 10 knacce nanpaeneno na 0ocmudicenue c1e0yIiouux yee:
- chopMHpoBaTh y YdYalllUXCsl NPEACTABIECHUE O BAXKHEHUIIUX OPraHMYECKUX BEIIECTBAX U
MaTepuanax Ha UX OCHOBE, TaKHX, KaK YKCYCHas KHCIIOTa, METaH, STUJICH, alleTUJIeH, OeH301,
ATaHOJ, >KMPBI, MblJa, TJIOKO3a, caxapo3a, Kpaxmal, KJeTdarka, OeJIKH, MCKYCCTBEHHBIE M
CUHTETUYECKHUE BOJIOKHA, KaYy4yKH, IJIACTMACCHI;
- chopmupoBarh y ywammxcs 10 kiacca Ha YpOBHE IOHUMaHHUS Ba)KHEWUIINE XUMHUYECKHE
MOHSTHS: YTTIEPOAHBIN CKeNeT, GYHKIIMOHATbHAS TPYIINa, H30MEpHsl, TOMOJIOTHS;
- 00ecreynuTh yCBOGHHUE yYalllMMHUCS OAHOW W3 OCHOBHBIX TEOPHH XUMHUU — TEOPHH CTPOCHHUS
OPraHUYECKHX COCTMHEHUH;
- 00y4HTh MEepPEeHOCy 3HAHMI: paHee M3yUYEeHHBIX OCHOBHBIX 3aKOHOB XMMHHU (COXPAHEHHUS MacCChl
BEIIECTB, IIOCTOSIHCTBA COCTaBa) B HOBYIO CHUTYallMI0: TPUMEHUTENBHO K H3YUEHUIO
OpraHUYECKON XUMUU;
3amauyu y4eOHOro npeamera:
[Tpu m3yueHuu Kypca XuMuu Ha 0a30BOM ypoBHE B 10 kiacce OOJbIIOEe BHUMaHUE YIEISETCS
TEOpUU CTPOCHMSI OPTaHMYECKUX COCAMHEHHUH, a TaKXKe CJellaH aKUEHT Ha MpPaKTHYECKYIO
3HAYMMOCTh Y4eOHOTO MaTepHana.
[ToaTOMY OCHOBHBIMH 3a7]a4aMH I OCBOCHUS 0a30BOTO ypOBHS XuMuu 3a 10 Kj1acc sBISIOTCS:

®  JCIOJI30BaTh MEXAYHAPOIHYI0O HOMEHKIIATYPY Ha3BaHUI BEILIECTB;

e OmpeneNiiaTh NPUHAIJIEKHOCTh BEUIECTB K PAa3JIMYHBIM KJlaccaM OPraHWYecKuX

COCIMHEHMH;




®  XapaKTEepu30BaThb CTPOCHME W XMMHMUYECKHUE CBOMCTBA M3YYEHHBIX OPraHMYECKHX
COEJMHEHUH; 3aBUCUMOCTb CBOWCTB OpPraHMYECKHMX BEIIECTB OT MX COCTaBa M
CTPOCHMUS;
® BBHINOJHATE XUMHUYECKUH OSKCIEPUMEHT [0 pAaclO3HABaHUIO  Ba)KHEHIIUX
OpPraHUYECKUX BEIIECTB.
«[Iporpamma kypca xumuu ais yqammxcs 10 kimaccoB 001eo0pa3oBaTeNbHBIX YUPEKICHUH,
U3y4arolIUX XUMHIO Ha 6a30BOM ypOBHE, paccuuTaHa Ha 35 yyeOHBIX yacoB, 1 yac B HeJeto.

1. ®FIEPAJIbHBII KOMIIOHEHT TOCYJAPCTBEHHOI O CTAHJIAPTA OBIIET'O OGPA3OBAHHS

CTAHOAPT CPEAHETO (NMOTHOIMO) OBLLEMO O6PA30OBAHUA
noxXummn

BA30BbIi YPOBEHD

H3yuenue xumuu na 6a3060m ypoeue cpeonezo (noanozo) oouiezo 00pazo6anus HAnPaeIeHo
Ha 0ocmudicenue cnedyruux yeneii:

. OCBOEHHE 3HAHUM O XUMHUYECKOH COCTAaBJISIOLICH €CTECTBEHHO-HAYYHOM KapTUHBI MU,
BOKHEHIINX XUMUYECKUX MOHITUAX, 3aKOHAX U TCOPUSIX;

o OBJIaJleHHEe YMEHUSIMM TIPUMCHSATh TOJyYEHHBIE 3HAHUS il OOBSICHEHUs pa3HOOOpa3HBIX
XUMUAYECKHUX SIBICHHM M CBOWCTB BEIIECTB, OLCHKH DPOJIM XHUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U MOJyYEHUH HOBBIX MaTEPHAJIOB;

o pa3BUTHe II03HABATEIbHBIX HWHTEPECOB M HWHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOATECIIBHOTO HpI/IO6pCTCHI/I$1 XMMHUUYECKMX 3HAHUM C HCHOJb30BaHUEM Pa3IIMYHBIX
HCTOYHUKOB I/IH(bOpMaHI/II/I, B TOM 4YHCJIC KOMIIBIOTCPHBIX

o BOCIIMTaHMe YOCKIECHHOCTH B IO3UTUBHOW POJNM XMMHHU B JKH3HH COBPEMEHHOTO OOIECTBA,
HEOO0XOIUMOCTH XHUMHUYECKH IPaMOTHOTO OTHOILEHHS K CBOEMY 3JI0POBBIO M OKpY’KalOIIEH cpere;

o npUMeHeHUe MOJYYeHHbIX 3HAHWN W yMeHMii JJs1 Oe30MacHOTO HCIOJIB30BaHHS BEIICCTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SHCTBE W Ha IMPOM3BOACTBE, PEIICHUS NPAKTHYECKUX 3a7ad B
MOBCEAHEBHOW KM3HHM, NPENyNPEKACHUS SBICHUNA, HAHOCALIMX BpEA 3I0pPOBBIO YEJIOBEKAa W
OKpY>Karolllen cpefe.

OBA3ATE/JIbHbBIA MUHUMYM COJAEPKAHUA
OCHOBHBIX OBPA3OBATEJ/IBHBIX IIPOTPAMM

METO/JbI IIO3BHAHUSA B XUMHUHU

HayuHnble MeTOJIbl MO3HAHUA BEIIECTB U XUMHUYECKUH ABjieHUM. PoJib 3KCcliepUMEHTa U TEOPUU B
1
XUMHH. Mooderuposanue Xumuieckux npoyeccos’.

TEOPETHUYECKHE OCHOBbBI XUMHNUN

CoBpeMeHHbIE MPeACTABJIEHNSI 0 CTPOEHHH aTOMA

Atom. U3oronsl. Amomusie opoumanu. S-, P-anemenmoi. OcobeHHOCMU CMPOEHUS dIeKMPOHHBIX
000/104eK  AaMOMO8 NePexoOHbIX diemenmog. llepnomuveckuii 3aKOH ¥ IEPHOAMYECKAs CHCTEMa
xumudeckux 3ementoB J.M.Mennaeneena.

XuMHYeCcKasi CBA3b

KoBanentHast cBsi3b, €€ Pa3HOBHHOCTH M MEXaHHM3MbI 00pa30BaHUS. DJIEKTPOOTPUIATEIHLHOCTS.
CrerneHb OKHCIIEHUS W BAJICHTHOCTh XUMHYECKUX 3JIeMeHTOB. MoHHas cBs3b. KaTHOHBI M aHUOHBI.
Mertammaeckasi CBsi3b. Bo00poodHas c653b.

BemecTBO

KprI/IBOM B TEKCTC BBIACJICH MaTepuall, KOTOpBH7I NOMAJIC)KUT HU3YHUCHHIO, HO HE BKJIFOYACTCA B Tpe60BaHI/IH K YpPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.



KauecTBeHHBII M  KOJIMYECTBEHHBIM COCTaB BelleCTBAa. BeliecTBa MOJIGKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
[TpuuuHBl MHOTOOOpa3us BEIIECTB: U30MEPHSl, TOMOJIOTHS, AJTIOTPOITHSI.
SBnenus, MpOUCXOISIINE IPU PACTBOPEHUU BEIUIECTB — pas3pyuleHue KpUCmaiiuieckol peulemxu,
oughghy3us, TICCOIUAIIHS, THIPATAIIS.
YHucTele BelecTBa U CMeCH. VICTHHHBIE pacTBOPBL. Pacmeoperue Kaxk Gu3uko-xumudeckuii
npoyecc. CiocoObl BEIpaXXCHUS KOHIICHTPAIIMH PACTBOPOB: MacCOBast J0JIsl PACTBOPSHHOTO BEILIECTRA. .
Jucconmariyist 371eKTPOIMTOB B BOAHBIX pacTBopax. CunbHble u cradwvle d1eKmponumobl.

3oau, cenu, noHamue o KOJIOUOAX.

XHuMHYeCKHe peaKun
Knaccugpukanus XUMUYECKUX PeaKkIiii B HEOPraHMYECKOW M OPraHMIeCKOW XUMUH.
Peakiuu HOHHOTO OOMEHa B BOAHBIX pacTBopax. Cpesia BOAHBIX PACTBOPOB: KUCIIAsl, HEWTpaIbHas,
niesiouHas. Booopoouwiii noxazamens (pH) pacmesopa.
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU. DIeKMpOIuU3 pacmeopos u pacniasos.
CKOpOCTb peaKiliy, €¢ 3aBUCUMOCTh OT pa3iuyHbIX (pakTtopos. Kartamus.

O6patumocTh peaknuii. XMMAYECKOe PABHOBECHE U CIIOCOOBI €T0 CMETIIEHHS.

HEOPI'AHUYECKASA XUMUA

Krnaccudukaiuss HEOPraHMYECKHMX COCAMHEHUNM. XHMMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTUHEHUI.

Memasanasl. InekmpoxumuyeckKull psid HanpsaXceHull Mema..08. 06uue cnoco6ul
noJ/iyyeHus Mmemasis/10e. IlonsiTHE O KOppO3UHN ME€TAJIJIOB. Cnnoco6bl 3a4lllMThI OT
KOppPO3HUH.

Hemetamnbl.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA TUIMYHBIX HeMeTauioB. OOmias
XapaKTepUCTHUKA MOATPYIIIbI TAJIOT€HOB.

OPTAHUMYECKAS XUMUA

Krnaccudukaiyss 1 HOMEHKIIATypa OPraHUYeCKUX COCAMHEHUH. XMUMHUYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAUHEHUIA.
Teopusi cTpoeHUs OpPraHUYECKUX COEAMHEHMU. YriepoaHblid ckeneT. Panukanbsl. OyHKIHMOHAIbHBIE
rpynmnsl. 'omonoruueckuii psig, romonoru. CTpykTypHas u3oMmepus. THIBI XMMHUYECKHUX CBS3eH B
MOJIEKYJIaX OPTaHUYECKUX COECIMHEHUU.

YTneBogopoabl: ajJKaHbl, aJIKEHBI U IUCHbI, aJKUHBI, apeHbl. [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB:
HE(QTh ¥ MPUPOJIHBIN Ta3.

Kucnoponconepxamue coequHEHHS: OJHO- W MHOTOATOMHBIE CHHPTHI, ()EHOM, allbIeTHbI,
OJTHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(OUPBI, JKUPBI, YTIEBOIBL.
A3oTcoaepiKarue COeIUHEHUS: aMUHBI, aMUHOKHUCIIOTHI, OCITKH.
[TonuMmepsl: acTMaccehbl, Kay4yKu, BOJIOKHA.

SKCHHEPUMEHTAJIBHBIE OCHOBBI XUMHWH

[IpaBuia 6e30macHOCTH MpH PabOTE ¢ EAKUMH, TOPIOYMMHU M TOKCUYHBIMH BEIIECTBAMHU.

IIpoBeneHNe XUMHUECKUX PEAKIIUI B pacTBOPAX.

IIpoBeneHne XUMHUYECKUX PEAKLMI IPU HArPEBaHUU.

KadecTBeHHBII ¥ KOJNMYECTBEHHBIM aHamm3 BemecTB. OmpenerneHue XapakTepa Cpejbl.
WNunukatopel. KauecTBeHHBIE peakIMM Ha HEOPraHWYECKHE BEIIECTBA M HOHBI, OTAEIbHBIE KJIACCHI
OpPraHMYECKUX COCTUHEHHH.

XUMUA U KU3Hb

Xumust U 310poBbe. Jlekapcmea, Gepmenmul, GUMAMUHBL, 2COPMOHbLL, MUHEPATbHbIE BOObL.
IIpobremvi, ceéazannvle ¢ NPUMEHEHUEM JIEKAPCMBEHHbIX NPENapamos.

Xumus u nuwa. Kanoputinocms s#cupos, 6eakos u y2ieso0os.

Xumus 6 noecednesroll scusnu. Morwwue u yucmawue cpedocmea. llpasuna bezonachoii pabomoi
co cpedcmeamit ObIMOBOU XUMUU.



Xumuueckue Geujecmeéa Kaxk cmpoumenbHble U HOOENOYHble Mamepuansl. Bewecmasa,
ucnonv3yemvle 8 NoauspapuL, HCUONUCU, CKYIbRMYPe, apXumexmype.

OO01mue TpeACTaBlICHUsT O TMPOMBIIDIICHHBIX CIOCO0aX TOMYYCHHMsS] XWMUYECKUX BEIIecTB (Ha
MIpUMEpPE MPOU3BOACTBA CEPHOM KUCITIOTHI).

XHUMHYeCKOe 3arpsA3HEeHNE OKPYKAIOIIEH CPEIBI U eT0 MOCIEACTBHSL.

bvimosas xumuueckas epamomuocme.

TPEBOBAHMUSA K YPOBHIO
HOATI'OTOBKH BBIITYCKHUKOB

Bpe3ynbmame U3yyernus xumuu Ha oazoeom ypoene yueHuK 00J1)ICeH

3HATH/MIOHUMATH

. 6adicHellue XumMuyeckue NOHAMUA. BEIECTBO, XUMHMUYECKMHM 3JIEMEHT, aToM, MOJEKya,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJISIpHAsl Macchl, MOH, aJIJIOTPOIHS, U30TOIBI, XUMHUECKas CBA3b,
3NIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTD, CTENICHb OKHCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00beM, BEIIECTBA MOJEKYIAPHOIO M HEMOJEKYJISIPHOTO CTPOCHHMS, PACTBOPBI, AJCKTPOJIUT U
HE3JIEKTPOJINT, MIEKTPOIIUTUYECKAsT AUCCOLUALNS, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE, TEIUIOBOH 3(G(EKT peakuud, CKOPOCTb XHUMHUYECKOW peakuuu, KaTalus,
XHUMHYECKOE PaBHOBECHE, YIIIEPOAHBIN CKeJeT, PyHKIMOHANbHAS IPYIIIa, H30MEPHsl, TOMOJIOTHs;

° OCHOGHbBIE 3AKOHbl XUMUU. COXPAHCHUS MACCHI BEINECTB, MOCTOSHCTBA COCTABa, MEPHOANICCKUN
3aKOH;
. OCHOGHblE meopuu XuMuU. XUMHYECKON CBS3H, 3JCKTPOJHUTHYECKON TUCCOLMAIMU, CTPOCHHS

OPraHUYECKHUX COEIUHEHHI;

. eaiicHelluiUe geuiecmea U Mamepuasivl. OCHOBHBIE METAJIBI M CIUIABBI; CEpHAsI, COJISTHAS, a30THAS
U YKCYyCHas KHUCJIOTBHI; IIEJIOYM, aMMHUaK, MUHEPaJIbHbIC YJAOOpEHUS, METaH, STHIICH, alleTHJICH,
OEH30J1, ATAHOI, KUPHI, MbIJIa, TIIOKO3a, CaXxapo3a, KpaxMal, KiIeTdaTka, OeIKH, UCKyCCTBEHHBIE 1
CHHTETHYECKHE BOJOKHA, KaydyKH, TIACTMACCHL;

yMeTh
o HAa3b16amMp U3YUCHHBIE BEILECTBA I10 «TPUBHAIBHOID MM MEXIyHApOIHOH HOMEHKIIATYPE;
o onpeodenamy’ BAICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, THIT XUMHYECKOM CBA3H

B COCIUMHCHUAX, 3apsa/] MOHA, XapaKTEP CPCAbl B BOJHLIX PACTBOPaX HCOPraHNMYCCKUX COCILPIHGHI/IfI,
OKHCJIUTENb U BOCCTAHOBUTEIb, IPUHAMIEKHOCTD BEIIECTB K PA3IMYHBIM KJIACCAM OPTaHUYECKUX
COC/IMHEHMU;

. Xapakmepu3oeams: 3JIEMEHTHl MAJIbIX NEPUOJOB O UX IMOJIOKEHUIO B MEPUOJAUYECKON CHCTEME
J.M.MenneneeBa; oOmue XUMHYECKHE CBOWCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHUYECKUX COEIWHEHUI; CTPOCHUE U XUMHUYECKHE CBOWCTBA WM3YUYEHHBIX
OPraHUYEeCKHUX COETUHEHHI;

o 00bACHAMB. 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; NMPUPOAY XUMHUECKOI
CBA3M (MOHHOM, KOBAJIEHTHON, METAJUTMYECKOH), 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peaKiuu U
MOJIOKEHUS! XUMHYECKOTO PABHOBECHS OT Pa3IHMYHBIX (PaKTOPOB;

° GbINONIHAMb XUMUYECKUIL IKcnepumenm 110 pacCliO3HAaBAHUIO BayKHEHUIITHX HCOPraHn4CCKux H
OpraHNYCCKUX BEIICCTB,

o HPO60OUmMb CaMOCTOSTEIHHBIA MMOMCK XUMHUYECKOW MH(POPMAIIUHN C MCIIOIB30BAHUEM Pa3IHYHBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3aHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHETa);
MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIsl 00pabOTKU M Nepeaud XUMHIECKOW nH(OpMaITnu
U €€ IPeACTaBIICHHS B Pa3IMYHBIX (hopMax;

HCIO0JIB30BaTh npnoﬁpeTeHm,le 3HAHUAA MU YMEHHUHA B HpaKTI/I‘leCKOﬁ ACATCJIbHOCTH H
HOBCC}]HeBHOﬁ JKU3HH JJIA:

. 00BSICHEHHSI XUMUYECKUX SIBICHUI, IPOUCXOIAIINX B IPUPOJIC, OBITY U HA TIPOU3BOJICTBE;



OTIpEeIeTICHUSI BO3MOXXHOCTH NMPOTCKAHUA XUMHUYECKHUX TPEBPAIICHUNA B PA3THYHBIX YCIOBHSAX H
OIICHKH UX ITOCIICICTBHIA;

OKOJIOTUYECKHU I'PaMOTHOTO ITOBCACHHS B 0pr>KaIOHIGI71 cpeac;

OILICHKK BJIIMAHUA XHUMUYCCKOI'O0 3arpsA3HCHHUA OKPY)Ka}OHICﬁ Cp€abl Ha OpraHu3M 4YCJIIOBECKa M
APYTUe€ XMUBBIC OPIraHU3MBI,

Oc3zomacHOro OOpamieHHuss ¢ TOPIOYMMH MW TOKCHYHBIMH  BEIIECTBaMH, J1abopaTOpHBIM
o0opynoBaHueM;

IMPUTOTOBJICHUS paCTBOPOB 3aJJaHHOM KOHLCHTpAaluu B 61>ITy 1 Ha IPOU3BOACTBC,

KPUTHYECKON OILEHKH JIOCTOBEPHOCTH XWMHUYECKOH WH(OpPMAINH, IOCTYMAIOMeH M3 pa3sHBIX
HMCTOYHHKOB.

I11. B pe3yabTarte usydyenusi xumuu B 10 kjiacce Ha 6a30BOM ypOBHe YUE€HHK J0JIZKEH:

3HATH/IOHUMAThH
(bakT CyLIECTBOBAHUSI 8AXCHEUWUX BelyeCm8 U Mamepuailos: MeTana, THIICHa,
aneTuiieHa, 0eH3oa, TaHoa, KUPOB, MbLIA, TJIFOKO3bI, CaXapo3bl, KpaxMaia, KIeTYaTKH,
OEJIKOB, HICKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH, Kay4yyKOB, TJIACTMACC;
sadicHeuwue XumuiecKue noHAmus. BeleCTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJIApHAs MacChl, XUMUUYECKasl CBS3b,
AIEKTPOOTPHUIATEIIBHOCTD, BAJIGHTHOCTh, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM,
BEILECTBO, OKUCIIUTENIb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJIEHUE, TEIUIOBOM
3¢ (deKT peakuu, CKOPOCTh XMMHUECKOHN peakiny, KaTajin3, XAMHUIEeCKOe paBHOBECHE,
YTJIEPOJIHBIN CKEJIET, U30MEPHSI, TOMOJIOT U
OCHOBHbIE 3aKOHbI XUMUU: COXPAHEHUs MACCHI BEILIECTB, IOCTOSHCTBA COCTABA,
MEPUOJNYECKU I 3aKOH;
OCHOBHblEe Meopul XUMUy. XUMHUYECKOU CBSI3U, CTPOCHUSI OPraHUYECKUX BEIIECTB;

yMeTbh

HA3b16aMb: U3yYECHHBIE BEUIECTBA 10 «TPUBUAIIBHON» U MEXKIYHAPOIHOU
HOMEHKJIATYpE;

® onpedensimy: BaTICHTHOCTh U CTETIEHb OKUCIICHUS XUMHUECKUX DJIEMEHTOB, THIT
XUMHUYECKOU CBSI3H, IPUHAJIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYECKUX
COCIUHCHUI;

® Xxapakmepuzoeamy: 00IIUE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX COCTUHEHUH,
CTPOEHUE U XUMUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COEAUHEHMI;

®  00bACHAMb: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS,

®  GLINOHAMbL  XUMUYECKUU  OKCnepumeHm  TO  PACIO3HABAHUIO  BaKHEHIINX
OpTraHUYCCKUX BCIICCTB,

®  1p0o60OUMb. CAMOCTOSTENBHBIN MOMCK XUMUYECKOW HH(POPMAIIMH C UCTIOTB30BAHUEM
pa3IMYHBIX UCTOYHHUKOB, UCIOIH30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00paboTKU
U Tiepesiaur XMMHUYECKON HHPOPMAINK U €€ TPECTaBIICHUS B PA3IMYHBIX popMax;

HCIIO0Jb30BaATh IIpHOﬁpeTéHHI)Ie JHAHUA " yMeHI/[SI B HpaKTl/I‘leCKOi/i ACATCIABHOCTN H
NOBCE€IHEBHOM KH3HHU AJIA:

e OODBSICHEHHS XUMHUYECKHX SBJIICHUH, NPOUCXOASIIMX B MpHUponae, OBITY M Ha
IIPOU3BOJICTBE;

e OIpeleeHUsT BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX IIPEBPAILICHUM B Pa3Iu4HBIX
YCIIOBHSIX M OLIEHKH UX MTOCIIE/ICTBH;

® DKOJIOTMYECKU I'PAMOTHOTO IIOBEACHUS B OKPYKAIOIIEH Cpeae;

® OLICHKM BIUSHHUS XUMHUYECKOIO 3arpsA3HEHUS OKPYXKAIOLIEH CpeAbl Ha OpraHu3M
YEJIOBCKA M IPYTUE KUBBIC OPraHU3MBI,



e (e30macHoOro oOpamieHusi ¢ TOPIOYUMHU M TOKCHYHBIMHU BEIIECTBAMH, JTJAOOPATOPHBIM
obopyoBaHUEM;

® KPUTUYECKOW OIEHKH JIOCTOBEPHOCTH XMMHUUYECKOW HMH(OPMAIINH, MOCTYHAIOMICH U3
Pa3HbIX UCTOYHUKOB.

IV. KPUTEPUU U HOPMbBI OLIHKM 3HAHW A, YMEHUI1 1 HABBIKOB
YYAIIMXCSA

KpnTeplm OLCHKHU KOHTPOJIbHBIX paﬁoT H CAMOCTOATCJIbHBIX INCbMECHHBIX p360T mo
XUMHUH

Ouenka «5» CTaBUTCS, €CJIM YUEHHUK:
1. Bemmonaun paboTy 6e3 omub0K U HEJJOYETOB.
2. lomyctun He Oosiee 0JHOTO HeJoueTa

Onenka «4» cTaBUTCH, €CJIM Y4eHUK BBIIOJIHUI Pa0d0Ty NOJHOCTBIO, HO OIyCTHJI B HEeH:
1. He 6onee oxgnoit HErpy0Oii OIIMOKHM U OJJHOTO HEJIOUYETA.
2. He Gosiee ABYX HEIOUETOB.

Ouenka «3» cTaBuTCS, €CJIM Y4eHUK NPABUJILHO BbINOJHHUJ He MeHee MOJIOBUHBI padoThl
WM 10MYyCTHII:

1. He Gonee aByx rpyObIX oIMOOK WM HE Oojiee OAHON Tpy0oii U 01HOM HEerpyOoit OIUOKU 1
OJTHOTO HE/I0YeTa,

2. He Oonee AByX- Tpex HErpyObIX OMMOOK WIIM OJTHOM HErpyOoi OIIMOKY U TpeX HEJO0UYETOB;
3. Ilpu oTcyTcTBHM OMMOOK, HO TIPH HAJTMYUH YETHIPEX-TISTH HEA0YETOB.

Ounenka «2» cTaBUTCSH, €CJIM YYEHUK:

1. lomyctuin yrcio ommrOOK HeI0UETOB IPEBBIIAloIIee HOPMY, IPU KOTOPOH MOXKET OBbITh
BBICTaBJIEHA OLIEHKA «3».

2. Ecay mpaBUIIbHO BBINOJIHUII MEHEE MOJIOBUHBI Pa0OTHI.

3. He mpucTynui K BBIOIHEHUIO PAOOTHI.

4. IlpaBuibHO BeIIOIHUI He O6onee 10% Bcex 3aiaHuil.

Kpurepun u HOpMBI YCTHOTO 0TBETA 10 XUMHHU

Ounenka «5» cTaBuTCH, €CJIN YYCHHUK!

1. TToka3biBaeT TI1y0OKOE U MOJHOE 3HAHWE U IOHUMaHUE BCEro 00beMa MporpaMMHOTro
MaTepHuaa; MoJHOE IOHUMAHKE CYLTHOCTH PaCCMaTPUBAEMBIX IIOHATHM, SIBIICHUN U
3aKOHOMEPHOCTEN, TEOPUN, B3aUMOCBS3EH.

2. YMeeT COCTaBUTh TOJHBIA U MPAaBWIIBHBIA OTBET HA OCHOBE M3YUYEHHOT'O MaTepHaia; BEIICIITh
TJIABHBIE ITOJI0KEHHUS, CAMOCTOSITENIBHO MTOATBEPKIaTh OTBET KOHKPETHBIMU IIPUMEPAMU,
(dakTaMu; CaMOCTOSITENILHO M apryMEHTHPOBAHO JelaTh aHallu3, 0000111aTh, BHIBOBI.
YcTaHaBiaMBaeT MeXIpeIMETHbIE (Ha OCHOBE paHee NpuoOpeTeHHBIX 3HaHU) U
BHYTPHUIIPEIMETHBIE CBSA3H, TBOPYECKH IIPUMEHSIET ITOJYyYEHHBIE 3HAHNS B HE3HAKOMOM
curyanuu. [locienoBarenbHo, 4€TKO, CBA3HO, 0OOCHOBAHHO M 0€301IMO0YHO U3JIaraeT yueOHbIi
MaTepHal: 1aeT OTBET B JOTMYECKOHN NOCIEIOBATENBHOCTH C UCIIOIb30BAHUEM IIPUHATON
TEPMUHOJIOTHH; JIeNIaeT COOCTBEHHBIE BBIBOIbI; (POPMHUPYET TOUHOE ONpeAeTICHUE U
VCTOJIKOBAaHNE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPUI; IIPX OTBETE HE MOBTOPSET JOCIOBHO TEKCT
y4eOHHUKa; n3jaraeT MaTepuall JINTEPAaTyPHBIM SI3bIKOM; MPABHIIBHO U OOCTOSITEILHO OTBEYAET HA
JIOTIOJIHUTEIIbHBIE BOMPOCHI yuuTeNsd. CaMOCTOATENBHO U PALIMOHAIBHO MCIOJb3YyET HAIJISIHbIE
nocoOusi, ClipaBOYHbIe MaTepHalibl, y4eOHUK, JOTOTHUTENIBHYIO JUTEPATYPY, HIEPBOMCTOUHUKHY;



NPUMEHSET CUCTEMY YCIOBHBIX 0003HAYCHUH TPU BEICHUH 3aIlMCEH, COMPOBOXKIAIOIINX OTBET;
UCTIONB3YeT [l J0KA3aTeNbCTBA BBIBO/IBI U3 HAOIIOJEHUN U OIBITOB.

3. CamocToATEeNBbHO, YBEPEHHO M 0€30IMO0YHO MPUMEHSET MOTyYCHHbIC 3HaHUS B PEIICHUT
po0JeM Ha TBOPYECKOM YPOBHE; IOIYCKaeT He OoJiee OJJHOr0 HeJ0UeTa, KOTOPBIH JIErKo
UCTIPABIISET 0 TPEOOBAHHIO YUUTEIIS; UMEET HEOOXOIMMbIE HABBIKU pabOTHI C TprOopamH,
YyepTeKaMu, CXeMaMu U IrpadMKaMu, CONYTCTBYIOIMMU OTBETY; 3aIMCH, COIIPOBOXKAAOLIHE
OTBET, COOTBETCTBYIOT TPEOOBAHMSM.

Onenka «4» cTaBUTCS, €CJIN YYeHHK:

1. Iloka3piBaeT 3HaHUS BCETO U3YYEHHOT'O IPOrpaMMHOro Marepuana. Jlaet moiaHsii u
NPaBUJIBHBIA OTBET HA OCHOBE M3yYCHHBIX TEOPUH; TOIMYCKAeT HE3HAUYNTEIIbHBIC OIINOKH U
HEJI0YEThI P BOCIIPOU3BEICHUH U3yUYEHHOI'O MaTepuaia, OIpeaesIeHns IOHATUA, HETOYHOCTH
NIPY UCTIOJIb30BaHUH HAYYHBIX TEPMUHOB WJIM B BBIBOJAX M 0000ICHUAX U3 HAOIIOACHUH 1
OIBITOB; MAaTe€pUaj U3JaraeT B ONPEAEIEHHON JJOTHYECKOM TOCIE0BATENbHOCTH, IIPU 3TOM
JIOITyCKAeT OJIHY HErpyOyro OMMOKY Ui HEe O0Jiee IByX HEJI0YETOB U MOXKET UX UCTIPABUTh
CaMOCTOSITENILHO MPU TPeOOBAHUU WM MPU HEOOJIBIION MTOMOIIH MPENO0/1aBaTeNs; B OCHOBHOM
YCBOMJI YUEOHBII MaTepuall; OATBEPKIaeT OTBET KOHKPETHBIMU IIPUMEpaMHU; PaBUIbHO
OTBEYAeT HA IONOJIHUTEIbHBIE BOIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITEIbHO BBIJICIISTH TIIABHBIC MTOJIOKEHHS B M3YYEHHOM MaTepHae; Ha
OCHOBaHUU (PAaKTOB U MPUMEPOB 0000II1aTh, EIaTh BHIBOJIbI, YCTAHABIUBATh
BHYTpUIIpEIMETHBIE CBA3H. [I[pUMEHSET onydyeHHbIe 3HaHUS Ha IPAKTUKE B BUIOU3MEHEHHOMN
CUTYalluH, COOJII0/IaeT OCHOBHBIE MTPaBHJIa KYJIbTYPbl YCTHOM U MUCBMEHHOU PEeUH, UCIIOIb3YET
Hay4YHbI€ TEPMUHBI.

3. He o0OnanmaeT nocTtaTo4HbBIM HABBIKOM PabOTHI CO CIIPABOYHOMN JTUTEPATYPON, yUEOHUKOM,
NEPBOMCTOYHUKAMH (IIPaBUIILHO OPUEHTUPYETCS, HO paboTaeT MenIeHHo). JJomyckaer
HerpyOble HapylIeHHs MpaBui 0(hOpMIICHUS MUCbMEHHBIX PaboT.

Ouenka «3» CTaBUTCH, €CJIH YYCHHK:

1. YcBoun ocHOBHOE cojiepkaHue y4eOHOro MaTepualia, UMeeT IpoOesbl B YCBOSHUHU
MaTepuaia, He IPenATCTBYIOIINE JaIbHEHUIIIEMY YCBOCHHUIO MPOTPAMMHOI0 MaTeprana;
MaTepual u3JIaracT HeCUCTEMATH3UPOBAHHO, (DparMEeHTapHO, HE BCET/Ia MOCIIE0BATEIHHO.

2. [Toka3bIBaeT HEOCTATOUYHYIO CHOPMUPOBAHHOCTH OTACIBHBIX 3HAHUN M YMEHHI; BBIBOBI U
00001IeHIST apTyMEHTUPYET ¢1ab0, AOMYyCKAaeT B HUX OIIMOKH.

3. JomycTun oumOKy ¥ HETOUHOCTH B UCIIOJIb30BaHUN HAYYHOW TEPMUHOJIOTHH, OTIPEeTICHUs
MTOHSTHI JaJl HEIOCTaTOYHO YETKHE; HE UCIIOJIb30Baj B KQUECTBE JJ0KA3aTENLCTBA BLIBOIBI U
000011eHNs 13 HAOII0IeHHH, (DAKTOB, OMBITOB WM JOMYCTHII OMIMOKY TIPU UX U3JI0KEHUU.

4. VctipITBIBACT 3aTPYAHCHUS B IPUMEHEHUH 3HAHWUN, HEOOXOIMMBIX TS PEIICHUS 331a9
pa3IMYHBIX TUIOB, IPH 00BICHEHWU KOHKPETHBIX SBIICHUI HA OCHOBE TEOPUH U 3aKOHOB, UJTU B
MOITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUICCKOTO MPUMEHECHHSI TCOPHUH.

5. OTBeyaeT HeMoJIHO Ha BOMPOCH! yuuTens (yImyckas U OCHOBHOE), MJIK BOCTIPON3BOIUT
coJIepKaHue TeKCTa YIeOHNKA, HO HEJJOCTATOYHO ITOHMUMAET OT/ICTIbHBIC TIOJIOKEHUS, HMCIOIIIHE
Ba)XKHOE 3HAYCHHE B ’TOM TEKCTE.

6. OO0Hapy>XKHBaeT HEJIOCTATOYHOE TOHUMAHNE OTJCIIBHBIX MOJIOKECHUW TTPH BOCIIPOU3BEICHUT
TeKcTa yueOHHKa (3amuceii, IEPBOMCTOYHUKOB) MM OTBEYAET HETIOJIHO Ha BOIIPOCHI YUUTES,
JIOTTyCKasi OJIHY - ABE IpyObIe OMINOKH.

Ouenka «2» CTAaBUTCH, €CJIM YYCHUK:

1. He ycBom 1 He pacKpbUI OCHOBHOE COZIEp)KaHUE MaTepualia; He JIeNlaeT BHIBOJOB U
000011IeHN .

2. He 3HaeT 1 He MOHMMAaET 3HAYUTEIbHYIO HJIM OCHOBHYIO YacTh IIPOrPaMMHOI'0 MaTepuania B
npejienax MoCTaBJIECHHBIX BOIIPOCOB WM UMEET c1ab0 ChOPMUPOBAHHBIE U HEMOJIHbIE 3HAHUS U
HE yMeeT IPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U 33/1a4 110 00pasity.



3. [Ipu oTBeTe (Ha OJIMH BOMPOC) AOMyCKAET OoJiee ABYX IPyOBIX OMIMOOK, KOTOPBIE HE MOXKET
UCTIPAaBUTH AK€ TPU TIOMOIIH YIUTEIIS.

4. He MOXeT OTBETUTh HH HA OJIUH UX MTOCTABICHHBIX BOIPOCOB.

5. T1oTHOCTBIO HE YCBOMJI MaTepHUall.

OueHka BbINOJHEHUS MPAKTHYECKUX PA0OT 10 XUMMHU:

Ouenka «5» CTaBUTCS, €CJIM YUEHHUK:

1. IIpaBuibHO ONpenerI LIEIb OMBITA U BRIITOJIHII padOTy B TIOJTHOM 00beMe ¢ COOIII0ICHIEM
HEoOXOAMMOH TOCIIeI0BATEILHOCTH IPOBEACHUS OIBITOB U M3MEPEHUI.

2. CaMOCTOSTENIFHO M PALMOHAIBHO BHIOPAJ U TIOATOTOBMII JJIS OTIBITa HEOOX0AMMOE
000pyIoBaHuUE, BCE OIBITHI IPOBET B YCIOBHSX M PEXKHUMaX, 00ECIICUMBAIOIINX MTOTyICHHE
PE3YJIbTaTOB U BHIBOJIOB C HAaMOOJIBILEH TOYHOCTHIO.

3. HayuHO rpaMOTHO, JOTHYHO OMHcall HAOMIOACH!US U chopMHUpOBaI BEIBOIBI U3 ONbITa. B
IPE/ICTABICHHOM OTYETE MPAaBMIILHO M aKKYPATHO BBITIOJIHIII BCE 3AITMCH, TAOJUIIbI, PUCYHKH,
4epTEeXH, rpaMKH, BEIYUCICHUS U CIeIIall BBIBOIBI.

4. IlpaBWIIbHO BBINOJHUI aHaIU3 norpemHxoctei (9-11 kmaccsr).

5. IIposiBisieT opraHu3alMOHHO-TPYI0OBbIE YMEHHUS (TTOIEPKUBAET YHUCTOTY pabodero Mecra u
HOPS/IOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET PACXOHBIE MaTEPUAIIbI).

6. DKCIIEpUMEHT OCYIIECTBIISIET 1O TUIAHY C Y4€TOM TeXHUKU 0€30MacHOCTH M MPaBHUII pabOTHI C
MaTepuajiaMu U 000pyI0BaHUEM.

Ouenka «4» cTaBUTCS, €CJIM YUeHUK BBHINOJTHUI TPeOOBaHHUSA K OlleHKe «5», HO:

1. OmnbIT IpOBOIMII B YCIOBUSX, HE 00€CIIEUNBAIOIIMX TIOCTATOYHON TOUHOCTH U3MEPEHHH.

2. BBIJIO TOMYIIEHO 1BA — TPU HE04YeTa WK 0osiee 0JHON Tpy0oil OIMOKY 1 OTHOTO HET04YeTa.
3. DKCIIEpUMEHT ITPOBEIECH HE MOJHOCTHIO MM B OIMCAHUM HAOIIOJCHUH U3 OIbITA YUEHUK
A0IMYCTHUII HCTOYHOCTH, BBIBOAbI CACJIAI HCIIOJIHBIC.

Ouenka «3» cTaBUTCS, €CJIH YYeHUK:

1. IlpaBUnBHO OMPEAEIUI IIeIb OTBITA; pA0OTY BHITIOIHSAET MPABUIBLHO HE MEHEE YEM
HAIOJIOBUHY, OJJHAKO 00bEM BBIITOJTHEHHON YaCTH TAKOB, YTO MO3BOJISIET MOJTYYUTh MTPABHIILHBIC
pPE3yNbTaThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIIUITUATBHO BaXKHBIM 3a7a4aM paboThlI.

2. [Tonbop obopymoBaHus, 00BEKTOB, MATEPUAJIOB, a TAKKE PaOOTHI IO HAYAITy OIBITA TIPOBE C
MOMOIIIBIO YYUTENS; WK B XOJI€ TPOBEJICHUS OMNBITa U U3MEPEHH OTBbITA ObUIH JOMYIIIEHBI
OIIMOKY B ONMCAaHUU HAOIIOEeHUH, (POPMYIHPOBAaHUH BHIBOJIOB.

3. OmBIT IPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO IPUBEIIO K MOTYYCHHUIO PE3YJIbTATOB C
0oJIbIIIeH TOTPENTHOCTHIO; UM B OTUETE OBLIN JIOMYIICHBI B 00IIEH CII0KHOCTU HE OoJiee ABYX
OIIMOOK (B 3aMUCAX €AUHUIL, U3MEPEHUSX, B BBIYUCICHUAX, rpadukax, Tabaumax, cxeMmax,
aHaJIM3e TOTPEITHOCTEH U T.JI.) HE MPHUHIUITHAILHOTO JUIS TaHHOW paboThI XapaKkTepa, HO
MOBJIUSABIINX HA PE3yJIbTAT BBIOJIHEHHUS; HE BHIIIOJIHEH COBCEM UJIM BBIIIOJIHEH HEBEPHO aHAIN3
norpemHocte (9-11 kmaccsl);

4. JlomryckaeT rpy0yro omuOKy B X0fe dKCIepuMeHTa (B 00BbsICHEHUH, B 0OPMIIEHUH paOOTHhI, B
cOOI0ICHUH MTPaBUJI TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ),
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUUTES.

Ouenka «2» CTaBUTCSH, €CJIH YYCHHUK:

1. He ompenenir caMOCTOSTENHHO 1IEITh OTBITA: BBITTOJHIII PaOOTY HE MOJTHOCTHIO, HE
MOJTOTOBWII HY’)KHOE 000pyI0BaHUE U 00bEM BBIMIOTHEHHON YaCcTH padOThI HE MTO3BOJISIET
caeciiaTthb HpaBI/IJ'H)HI)IX BBIBOIOB.

2. OnbITHI, U3MEpPEHUsl, BBIYUCIICHUS, HAOTIOCHHS TPOU3BOIMNINCH HETIPABUIIBHO.

3. B xoJte paboThI 1 B 0TYeTE OOHAPYKHIIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHBIC B
TpeOOBaHUSIX K OI[EHKE «3)».



4. lonyckaet aBe (1 6osiee) rpyObie OMIMOKH B XO/1€ HKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmiieHnH paboTHI, B COOTIOICHUN TTPaBUJI TEXHUKH 0€30MaCHOCTH NP paboTe C
BEIIECTBAMH U 000PYZAOBaHUEM, KOTOPBIE HE MOKET UCIIPABUTh JJaXKe 110 TPEOOBAHUIO YUUTEIIS.

V. COAEPXKAHUE OBPA30OBATEJBLHOM ITPOI'PAMMBI
TeMarnyeckuil riaH mporpaMmbl

Ne Tewma pazgena KomnuecTBo yacos
paszacia obmee KonTposbHbIx [IpakTHueckux
pabot pabot
1 Beenenue 1 - -
2 Teopust ctpoeHus 2 - -
OpPraHUYECKUX BEIICCTB
3 YTraeBoa0opoIbl U UX 8 1 -
MIPUPOTHBIC HCTOYHUKH
4 Kucnopoacoaepxarniue 10 - -
OpPraHMYECKHEC BENICCTBA
5 A3oTcoaepikaiye 6 1 1
OpPraHMYECKUEC BENICCTBA
6 HckyccTBeHHBIE U 3 - 1
CUHTCTHYECKUE TTOJTUMEPHI
7 buonornyecku akTUBHBIE 5 - -
BEIIECTBA
Hroro: 35 2 2

Conep:xaHue TeM y4eOHOIo Kypca
BBenenue
[IpeameTt oprannueckoit xumun. CpaBHEHHUE OPTaHUYECKUX COCTMHEHHUI C HEOPTaHMUECKUMHU.
[TpuponaHbIie, UCKYCCTBEHHBIC U CHHTETUYECKUE OPTaHUYECKUE COSIMHECHHUS.

Tema 1. Teopusi cTpoeHUs] OPraHUYECKUX COEANHEHMIT

BanenTHOCTh. XMMHUYECKOE CTPOCHHUE KAK MOPSAI0K COCTMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX Bal€HTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX
coequHeHui. [ToHsATHE O TOMOJIOTMY U TOMOJIOTaX, U30MEPHUH U U30MEpaxX. XUMUYECKUE
dbopMyITBl U MOJIETTH MOJIEKYJ B OPraHUYECKON XUMUH.

JemoHcTpanmu. Moaenu MoJIeKysl TOMOJIOTOB M M30MEPOB OPraHUYECKUX COCIMHEHUM.

Tema 2. Yri1eBoa0poabl M X NPUPOJAHbIE HCTOYHUKH

[Tpuponnsiii ra3. Ankansl. [Ipupoansii ra3z kak tommso. [IpeumyiecTsa npupogHoro rasa
nepea IpyruMu BUaMu TormBa. CocTaB MPUPOIHOTO rasa.

AJKaHBI: TOMOJIOTHYECKHH psifl, NU30MEPHsI U HOMEHKIIATypa alKaHOB. XMMHUYECKUE CBONCTBA
aJIKaHOB (Ha MpUMepe MeTaHa U 3TaHa): TOpEeHue, 3aMellleHNe, Pa3JIoKeHNE U IETHIPUPOBaHUE.
IIpuMeHeHne alKaHOB Ha OCHOBE CBOMCTB.

A 7 K € H bI. DTHIJICH, €ro MoJIy4eHHEe (IeTHAPUPOBAHUEM dTaHa U JAeTHIpaTaIliell dTaHOJIa).
XUMHUECKUE CBOICTBA ATUIICHA: TOPEHUE, KaueCTBEHHBIE peakluy (oOecIiBeunBaHEe OPOMHOI
BOJIBI M pacTBOpa MepMaHraHara Kajius), ruapaTanus, noiumepusanus. [lomustunen, ero
CBOMCTBA U ITpUMeHeHue. [[pumenenne sTuaeHa Ha OCHOBE CBOMCTB.

Ankanuensl U kKayuyku. [loHsTue 00 ankaaueHax Kak yriieBoAOpoJaax ¢ ABYMs JTBOMHBIMU
cBs3AMU. XUMHUYECKHEe CBOMCTBa OyTaaneHa-1,3 u u3onpeHa: odecrBeurBanne OpOMHON BOJIBI U



MoJIMMEpH3aIus B Kayuyyku. Pe3uHa.

A JT K ¥ H bI. ATICTWJICH, €T0 TOJyYeHHE TTUPOJIN30M METaHa U KapOUIHBIM CIIOCOOOM. XHMHUYe-
CKHE CBOMCTBA alleTUJICHA: TOpeHue, 00ecIiBeunBaHuEe OPOMHOMN BOJIbI, IPUCOSAUHEHHE
XJIOPOBOJIOPOa U TUuApaTanus. [[puMeHeHne aneTuieHa Ha OCHOBE CBOWCTB. Peakius
MOJIMMEPHU3AIH BUHIIXJIOpUa. [[OTMBUHIIXIIOPU ¥ €T0 IPUMEHEHHUE.

benzoun. [Tonydenue OeH30M1a U3 TeKCaHa U alleTUIICHA. XUMHYECKUE CBOMCTBA OCH301a:
TrOpeHue, raloreHupoBanue, HUTpoBanue. Ilpumenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedtb. Coctar u nepepadborka HedTr. Hedrenpoaykrel. beH3uH 1 OHATHE 00 OKTAHOBOM
quCIIe.

Hemonctpanuu. ['operne Merana, STHiIeHa, aneTrieHa. OTHOIIIEHUE METaHa, STUIICHA,
areTuiIeHa

u OeH30I1a K pacTBOPY IepMaHraHara Kajius 1 OpomHoi Boje. [lomydeHne aTuineHa peakuuei
JeTUApPATALUU 3TaHOJIA U ICTOTMMEPHU3AIMH OJMATUIICHA, alleTHIICHa KapOUIHBIM CITIOCOOOM.
PaznoxeHne kaydyka nmpu HarpeBaHWU, UCIIBITAHKE MTPOAYKTOB PA3JIOKEHUS HA
HenpeaenbHOCTh. Koutekius o0pa3oB HehTH U HEPTEPOTYKTOB.

Tema 3. Kuciiopoacoaepxxauue oprannieckie coeIMHEHUs] U MX NPHPOJIHbIe HCTOYHUKHU
EnvHCTBO XMMHUYECKOM OpraHu3aluy )KUBBIX OPraHU3MOB. XMMUYECKHM COCTAB JKUBBIX
OpraHU3MOB.

Cruprtsl. [Tonydyenue staHoIa OpOXKEHUEM IUIFOKO3bI M FHpaTalei sTuiaeHa. I uapokcuibHast
rpymnmna kak ¢pyHkunnoHanbsHast. [IpencraBienne o BOJAOPOAHOM CBsA3H. XMMHUYECKHE CBOWCTBA
3TaHOJIa: TOPEHUE, B3aUMO/IEIICTBHE C HaTpUeM, 00pa30BaHUe MPOCTHIX U CIOXKHBIX 3(pUPOB,
OKHCJIEHHE B anbjeru. llpuMenenune 3TaHona Ha OCHOBE CBOWCTB. AJIKOT0JIU3M, €r0
IIOCJIEACTBUSI U IPENYIIPEKACHHUE.

[TonsiTve 0 mpeAenbHBIX MHOTOATOMHBIX CIUpTaX. [ IMIEpHUH Kak MpeacTaBUTENb
MHOI0aTOMHBIX ciMpTOB. KauecTBeHHas peakuysi HA MHOTOaTOMHBIE clIUpThl. [IpuMenenue
[JIMLEPHHA.

KameHnHbIi1 yrons. @enon. Kokcoxummieckoe npou3BOJACTBO U ero npoaykuus. I[lonyuenne
(deHona KOKCOBaHHEM KaMEHHOTo yriisl. B3aumMHoe BiusiHue aTOMOB B MOJIEKyJie (peHOJIa: B3au-
MOJICHCTBHE C THIPOKCUIOM HATpHs U a30THON KucinoTol. [lonnkonaeHcanus ¢peHomna ¢
dbopmainbieruioMm B peHosnohopManbaeruanyo cmoiy. [Ipumenenue ¢heHona Ha OCHOBE
CBOMCTB.

Anbaeruasl. [lonyyenue aapaeruoB OKUCIEHUEM COOTBETCTBYIOIINUX CIIUPTOB. XUMUYECKUE
CBOICTBA aJbAETUIOB: OKUCIECHUE B COOTBETCTBYIOLIYIO KMCIOTY U BOCCTAHOBJICHHE B
COOTBeTCTBYIOINN cupT. [IpuMenenne popManbaernia u aneTaaberujia Ha OCHOBE CBOMCTB.
KapOonossie kucnotsl. [lomyueHre kapOOHOBBIX KHUCIIOT OKHCICHUEM allbJECTHI0B. XUMUYECKHE
CBOICTBa YKCYCHON KHUCJIOTBI: OOIIIME CBOMCTBA C HEOPraHMUYECKUMH KHCIOTAMU U PEAKIIHS
srepudukanuu. [IpumeHenne ykCycHOM KMCIOThHI Ha OCHOBE CBOMCTB. Bhicine »upHbie
KHCJIOTBI Ha IPUMEPE NAITBMUTHHOBOM M CTEAPUHOBOM.

CrnoxHnble 3¢upbl 1 xkupbl. [lonyuenue cioxHbIX 3PUPOB peakiuen srepuduxannu. CloxHble
a¢upsl B IpUpoJie, UX 3HaueHue. [IpuMeHenne cioxHbIX 3UpPOB HA OCHOBE CBOICTB.

XKups! kak crnoxHble 3pUpbl. XUMUYECKHE CBOMCTBA KUPOB: TUAPOIU3 (OMBUICHUE) U
TUIPUPOBAHUE KUJIKHUX KUPOB. [I[puMeHeHNe )KupoB Ha OCHOBE CBOWCTB.

VYrneBoasl. YTiIeBoibl, UX Kiaccu(uKalus: MOHOCaXapHIbl (TII0K03a), AUcaxapu/isl (caxaposa)
U TIoJIcaxapuibl (Kpaxmal U 1eJUTI0JI03a). 3HaUeHHE YIIIeBOIOB B )KUBON MPHUPOJIE U B )KU3HU
YeJI0BEKa.

['rox03a BemecTBO ¢ ABOMCTBEHHON (YHKIIMEH - albAeTUIOCTUPT. XUMHUECKHE CBOMCTBA
TJIFOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTaHOBIJIEHHE B COPOUT, OpokeHne
(MOIOYHOKHCIIOE U cupTOBOE). [IprMeHeHne TII0K03bl HA OCHOBE CBOMCTB.

Jucaxapunpl u nonucaxapuisl. [loHaTHE 0 peakusax MOIMKOHIEHCAIMU U THIPOJIN3a Ha
IIpUMEpPE B3aNMOIIPEBPALICHUI: TJIFOK03a — MTOJIMCAXapul.



JemoHncTpauuu. OkuciaeHue cnupTa B anbaeruj. KauecTBeHHas peakliis Ha MHOTOAaTOMHbBIE
criupThl. Komneknus «KaMeHHBIH yroib U IPOYKTHI €r0 epepadoTKny. PacTBopuMocTh
¢eHona B BoJie MpH 0OBIYHOM TEMIIepaType U MpH HarpeBanuu. KauecTBeHHble peakuuy Ha
denon. Peakius «cepeOpsHOTO - 3epKaiay allbJeruI0B U ITI0K03bl. OKHCICHUE allbJIETUIOB U
[JIIOKO3bI B KMCJIOTHI € Tomoleko ruapokcuaa meau (II). Ilomyuenue ykcyCcHO-3THIIOBOTO U
yKcycHO-u30amuiioBoro 3¢upos. Komnekuus sa¢pupHbix macen. KauecTBeHHas peakius Ha
Kpaxmai.

Tema 4. A3oTcoaeprxaniue coeJHHEHUs M X HAX0KIeHHMe B JKMBOM IpuUpojae

Awmunsbl. [Tonstue 06 amunax. IlonydyeHue apoMaTHUECKOro aMuHa — aHWJIMHA — U3
HUTPOOEH3071a. AHIIIMH KaK OpraHMYecKoe OCHOBaHKE. B3auMHOE BIIMsSIHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJIabJIeHNe OCHOBHBIX CBOMCTB M B3aMMOIeHCTBHE ¢ OpoMHOI Bojoi. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMuHOKHCHOTHL. [lonyueHne aMuHOKHUCIOT U3 KapOOHOBBIX KUCIOT U THIPOJIN30M O€JIKOB. XHU-
MHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHNYECKUX COCINHEHHN:
B3aMMO/ICICTBHE CO 11I€J0YaMHU, KUCIOTaMH U JPYT C APYroM (peakuus NOJIUKOHICHCAIUHN).
IlentnaHas cBsI3b U oUNENTUABL. [IpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. I[lonyyenue 6enkoB peakiyen NOIMKOHEHCAUN aMUHOKUCIIOT. [lepBuyHast, BropuuHas
U TPETHYHAS CTPYKTYPHI O€IKOB. XMMHUYECKHE CBOMCTBA OEITKOB: TOPEHHE, ICHATYpaLus,
THJIPOJIM3 U LIBETHBIE peakuu. buoxumuueckue GyHKIMU OEIKOB.

I'eneTndeckas CBA3b MEXIy KJIACCAMHU OPTAHUYECKUX COCIUHEHUN.

HyknenHoBble kucinoTsl. CUHTE3 HYKJIEMHOBBIX KUCIJIOT B KJIETKE U3 HYKJIeoTH0B. OOmumii riaxn
crpoenus Hykieotuna. CpaBuenue crpoenus U pynkuuii PHK u IHK. Ponb HyKi1emHOBBIX
KUCJIOT B XpaHEHUH U Iepeade HacaeAcTBeHHON nHdopmarun. [ToHsaTue o OMOTEXHOIOTUH U
T€HHOW UH)KEHEPUHU.

JemoHcTpauuu. B3aumozeiicTBie aMMuaka 1 aHWIMHA C COJISIHOM KUCI0TOM. Peakuys anunHa
¢ OpomHO# Bo0M. Jl0Ka3aTenbCTBO HATMYKS (DYHKIIMOHAIBHBIX TPYIIN B PaCTBOPax
aMHHOKHUCIOT. PacTBOpeHue u ocaxkaeHue 0enkoB. LIBeTHbIe peakuun GeIKoB:
KCaHTONPOTENHOBas U OuyperoBas. ['opeHne nTuybero nepa u mepcTsiHoi HUTH. Mojiens Mo-
nexynsl JJHK. [1epexonabl: 3TaHON — 3TUIIEH — 3TUIICHTIUKONb — ATHIESHTTUKOISIT Meau (1I);
ATAHOJI — JTaHaJb — YTAaHOBAs KHUCIIOTA.

Tema 5. UckyccTBeHHbIE M CHHTeTHYECKHE MOJIUMeEPbI

HckyccTBeHHble oaumepsl. [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK IPOJYKTOB
XUMHUUYECKON MOJM(UKAIIUU TPUPOJIHOTO MOJUMEPHOTO ChIphsl. ICKycCTBEHHBIE BOJIOKHA
(aueTaTHBIN MIETK, BUCKO3a), UX CBOMCTBA U MPUMEHEHHUE.

Cunrerndeckue nonuMmepsl. [lomyueHne CHHTETHYECKUX MTOJIMMEPOB peaKUsIMU O~
MEpH3alUH U OJIMKOHAeHcauuu. CTpyKTypa OJIMMEPOB: JIMHENHAs, pa3BETBICHHAs U
pOoCTpaHCTBeHHas. [IpeacTaBuTenu CHHTETUYECKUX MJIaCTMACC: MOJIMATHIIEH HU3KOTO U
BBICOKOI'O JABJICHUS, IOJUIIPOIIMIEH U NOJUBUHWIXJIOpUA. CHHTETUYECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KampoH.

JemoHncrpannu. Komnekuus rmactMacce ¥ U3aeauil u3 Hux. Koieknm nCKyCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH U U3/eNIUi U3 HuX. Pacro3HaBaHre BOJIOKOH 110 OTHOILIEHUIO K
HarpeBaHUIO U XUMUYECKUM PEAKTHBAM.

Tema 6. Buosiornyeckn akTuBHbIE OPraHNYeCKHe COeTUHEHUS

®depmeHThl. DePMEHTHI KaK OMOJIOTHYECKHE KaTalTu3aTophl 0eIKoBOM mpupoapl. OcoOeHHOCTH
dbyHkmonupoBanus pepmeHTOB. Posib hepMEHTOB B KU3HEACSITETLHOCTH KUBBIX OPTAHHU3MOB U
HapOJIHOM XO35I1CTBE.

Butamunsl. [londrue o Butamunax. Hapyuienus, cBsi3aHHbIE C BATAMUHAMU: aBUTAMUHO3HI,
TUTIOBUTAMUHO3bI ¥ THIIEpBUTAMUHO3bI. Butamuu C Kak npeacTaBUTEIh BOJIOPACTBOPUMBIX
BUTAMHHOB M BUTAMUH A KaK MPEJICTABUTEIb )KUPOPACTBOPUMBIX BUTAMHHOB.



I'opmonsl. IloHsATHE O TOPMOHAX KaK TYMOPAJIBHBIX PErYIATOPAX KUZHEACATEIBHOCTH KUBBIX

opranu3MoB. IHCY/IMH U aJpeHaInH KaK MpeACTaBUTEN TOPMOHOB. [IpoduaakTrka caxapHOTo
nuaodera.

JlexapctBa. JlekapcTBeHHAss XUMHUSL: OT MATPOXUMUU 10 XUMUOTepanuu. AcnupuH. AHTUOHNO-
TUKH U aucOakTepros. Hapkoruueckue BeniectBa. Hapkomanusi, 6ops0a ¢ Hell 1 mpodIakTHKa.
JemoncTpanuu. Paznosxkenue nepokcuaa BOAOPO/ia KaTana3oi ChIpOro Msica U ChIporo
kaprodens. Komnekuus CMC, copeprkamux 3H3uMbL. Mcnbitanue cpeasl pactBopa CMC
UHAMKaTOpHOU Oymaroi. Mimoctpanuu ¢ ¢potorpadusiMu s KUBOTHBIX C pa3IMYHbIMU (opMaMu
aBUTaMUHO30B. KoJIeKknys BUTAMUHHBIX TpenaparoB. McnbelTaHue cpesl pacTBOpa
ACKOpOMHOBOW KUCIIOTHI MHIUKATOPHOM Oymaroii. McripiTanne anTeuHoro npenapara HHCYJInHa
Ha Oemnok. [lomanrHsist, TabopaTopHasi © aBTOMOOMIIbHAS allTeUKa.

VI. Kaﬂeﬂnapno-TeMaTuqecxoe INIAaHUPOBAaHHE Kypca

Tunel ypokos:
*  YpOK O3HaKOMIICHHs ¢ HOBbIM MarepuaioM (Y OHM);
*  ypok npuMeHeHus 3HaHui u ymenuit (YII3V);
*  koMOuHUpoBaHHBIN ypok (KVY);
* ypok-cemunap (YC);
*  ypok-nekims (JI);
*  ypok koHTposs 3HaHu# (K).




VIil. DPAKTHYECKUE 3AHSITUSA
KoHTpoJibHBIE PA0OTHI
K.p. 1 «YrneBonopoas»
K.p. 2 «Kucnopozaconepxaiiue 1 a30TCOACPKaINE OPTaHUIECKUE COSTMHEHUS

IIpakTHyeckue padoThbl
[Lp. 1 «MnenTudukanys opraHuyecKix BEIIECTB
IL.p. 2 «Pacno3HaBaHKe MIACTMACC U BOJIOKOHY

VIIl. ACTOYHUKHU UHOOPMALIUUN
OcHoBHasl JuTepaTypa

1. Xwumus. 10 kimace: Yue6. Qs obmeobpazosar. yupexaenuit/O.C. ['abpuensH, MackaeB
®.H., [Tonomapes C.10., Tepernn B.U..- 6-¢ uza. crepeornr. — M.: Ipoda, 2009.

2. «lIporpammel kypca xumuu s 8-11 kiaccoB oOuieoOpazoBarenbHbix yupexaenuid /O.C.
["abpuensa. — 3-e 3., nepepadoranHoe U AonoiHeHHOoe — M.: [Ipoda, 2010».

JlonoJIHUTEIbHAS JIUTEpaTypa

1. Opranmueckas xumus: Yae0. s 10 k. o0meodpazosat. yupexaenuii/ JI.A. [[BeTkoB — 22-¢
nu31., ucnp. — M.: [IpoceenieHue».

2. Ilocobue mo xumun it nocrynatonmx B By3bl/I.I1. Xomuenko — 4-e uzn., ucnp. 1 mom. — M.:
00O «3narenbCcTBO HOBAsi BOJIHA.

HNurepuer—pecypensl u nugpossie od0pasoBarteinbHblie pecypcebl (LLOPsbI)

1. http://www.edu.ru - IlenTpanbHblii 00pa30BaTEIbHBIA MMOPTANl, COACPKHT HOPMATHBHBIC
JOKYMEHTBI MUHHCTEPCTBA, CTaHAapThl, HHPOPMAILIHUIO O MPOBEACHHE SKCICPUMEHTA, CepBEp
UH()OPMAIIMOHHON TOAJEPKKA EMMHOTO rocy1apcTBEHHOTO IK3aMeHa.

2. http://www.fipi.ru - mopran HHGOPMAIMOHHON MOANCPKKHA EAMHOTO TOCYAapPCTBEHHOTO
IK3aMeHa.

3. http://www.chemnet.ru — snekTpoHHast GMOJIMOTEKA [0 XUMUH.

IX. HEPEYEHb OFBEKTOB U CPEJACTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA, HEOBXOAUMBIX JJISA PEAJIN3ALIUU ITPOT'PAMMBI
1.I1eyaTHble mocoOust
1.1.  Cepust cnpaBouHBIX TabmuIl MO  OpraHudecko xumuu. 1.2. PykoBoacTtBa yist
71a00paTOPHBIX ONBITOB M MPAKTUYECKHUX 3aHATUI M0 XuMuH (8-11 ki)
1.3. COOpHUKH TECTOBBIX 33JaHUMN I TEMATHUYECKOTO U HTOTOBOT'O KOHTPOJIS.
2.  Y4eOHo-1a0opaTopHoe 000py10BaHHe
2.1. Habop nns moaenupoBaHusi OpraHUYECKUX BEIIECTB.
2.3. Komnekmuu: «Bomnokna», «[Imactmaccs», «Kayuyk», «Hedtp u mnponayktel ee
nepepaboTkn», « KaMeHHBbIH yroby.
3. YueOHO-mpaKTH4YeCcKoe 000pyI0BaHHE
3.1. Habop «YTJIeBOI0pOIBI.

3.2. Habop «Kucnopomocoaepkaiine OpraHnuecKie COeIUHEHUSD.
3.3. Habop «KuCioThI OprannvecKue

3.4. Habop «YrneBonabl. AMUHBD.



3.5. HaGop mocyasl U TPUHAAICKHOCTEH JUIsI YUEHHUECKOTO IKCIEPUMEHTA, HarpeBaTelbHbIC
IPUOOPHI.

4. Un(popMalMOHHO-KOMMYHUKATHBHBIE CPEACTBA
4.1. MynbTUMEIUIHBIEC POrPAMMBI TIO BCEM pazzenaM Kypca xumuu 8-10 kiacc.
4.2. KomnbroTep U MyJIbTUMEIUUHBIN MTPOEKTOP.

4.3. Komruiekt CD-nuckoB "Xumusd B 1koJie"”



