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Pabouasi mporpamma
IMTosgcuuTenbHAA 3aMUCKa

Pabouast mporpamMmMa cpeziHero o01iero oopa3oBaHuUst 110 XUMUW COCTaB/IeHa Ha OCHOBE
defepanbHOTO rocy/JlapCTBEHHOT0 00pa3oBaTe/IbHOTO CTaHzAapTa obiiero obpa3oBanusi. B Hell Takke
YUUTBIBAIOTCSI OCHOBHBIE H/IeW U TI0/I0yKeHUs [IporpamMMbl pa3BUTHs ¥ POPMHPOBAHKST YHUBEPCATbHBIX
yueOHBIX JeHCTBUH /151 cpefHero (T0IHOT0) o01ero obpa3oBaHUsl.

B paboueii mporpaMme mpeAyCMOTPEHO Pa3BUTHe BCEX OCHOBHBIX BU/IOB JeSITEIbHOCTU
00y4aeMmbIX, Mpe/ICTaB/IeHHBIX B MPOrpaMMax /IJisi HauaJbHOTO 00IIero ¥ 0CHOBHOTO 0011ero 06pa3oBaHusl.



CoeprkaHue HacTosiel paboyeii mporpaMMbl UMeeT 0COOeHHOCTH, 00yC/IOB/IeHHBIE, BO-TIEPBbIX,
TIpeIMETHBIM COZIEP’KaHUEM U, BO-BTOPBIX, TICHXO0JIOTMUECKUMH BO3PACTHBIMUA 0COOEHHOCTSIMUA 00yJYaeMbIX.
laHHasi mporpaMMa KOHKPEeTU3WPYeT COZiep>KaHue CTaH/apTa, AaéT pacrpeiesieHre yueOHbIX YacoB 110
paszenaM Kypca, 1ocjieloBaTe/lbHOCTh U3yUeHUs1 TeM U pasfiesioB C YUETOM MeKIpeMeTHbIX U
BHYTPHITPeIMETHBIX CBsI3eH, IOTUKH yueOHOTo Tporiecca, BO3pacTHBIX 0COOeHHOCTel yJanuxcsi. B
TporpamMMme OTIpe/ie/iEH TiepeueHb JeMOHCTPALMH, Ta00paTOPHBIX OMBITOB, MPAKTUUECKUX 3aHATHHA U
pacuéTHBIX 3a/au.

Ha Teopetrueckuii matepuasn otBoautcs 68 uaca B 10 knacce (24aca B Heziest0) 1 68 yacoB B 11
K/1acce (2 yaca B HeZiesTr0), Ha MpakThueckue paboThl — 4 yaca (2+2), Ha KOHTPOJIbHBIE PabOTHI — 8 UacoB
(4+4).

[Tpu M3yuyeHUU XUMUM BelyIyIO POJIb UTPAeT Mo3HaBaTe/bHas [esiTe/ibHOCTb. OCHOBHbIE BU/bI
yuebHOM JiesiTeTbHOCTHA 00yUaroIIMXCsl Ha YPOBHE YUeOHbIX eMCTBUI BK/IIOUAIOT YMeHUe
XapaKTepr30BaTh, 00BSICHATD, KITaCCU(PHULIMPOBATh, B/Ia/IeTh METO[JaMH HayuyHOT'O TI03HAHUS, TTOJTHO U
TOYHO BbIpa)kaTb CBOW MBIC/TH, apTyMEHTHPOBATh CBOIO TOUKY 3peHHUs1, paboTaThb B TPYTIIe, PeJCTaB/IsATh U
coo00I11aTh XUMUUECKY 0 MH(OPMAI|IO B YCTHOM 1 MTMCbMEHHOM hopMax | Jp.

OpHa 13 3a71a4 00yueHHs1 B CpeJiHEeH 1IIKOJie — IMO/TOTOBKA 00yUaroIuXcsi K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOODY >KM3HEHHOTO W MPodeccroHabHOTro TyTH. O0yJaroiuecst JO/DKHbI HAYUYUThCS
CaMOCTOSITEe/IbHO CTaBUTh LieJI U OTIpe/ieNISITh MYTH UX JOCTHXeHHs1, UCII0/Ib30BaTh PUOOPEeTEHHBIN B
IIKOJIe OTIBIT JIeSITeJTbHOCTH B PeaslbHOM »KHU3HH, 3a paMKaMU yueOHOTO Tporjecca.

IJenu cpedHezo o6wjezo 06pazoeaHust COCTOST B:

1) ¢opmupoBaHKY 11€/I0OCTHOTO MPe/ICTaBIeHUsI 0 MUPe, OCHOBaHHOTO Ha NPUOOPETeHHBIX 3HAHUSIX,
YMEeHHSIX U CrIocobax JesaTelbHOCTY;

2) mipuobpeTeHUH OIbiTa pa3HOOOpa3HOM /1eATeIbHOCTH, OMbITa MM03HAHWS ¥ CAMOTIO3HAHMS;

3) TOArOTOBKE K OCYII|eCTB/IEHUIO 0CO3HAHHOTO BBIOOpa MH/AVMBHU/IYyaIbHOM 00pa30BaTe/IbHON WM
1po¢eCcCHOHaTbHON TPAaeKTOPHH.
Bostbiioli BK/Iaz B OCTXKEHHE THX Lieiel cpefiHero obiiero obpa3oBaHUsi BHOCHT U3y4eHue XuMul,

KOTOpOe TpPU3BaHO obecneyums:

1) ¢opmupoBaHue cUCTEMbI XUIMUYeCKUX 3HAHWI KaK KOMITOHEHTA eCTeCTBeHHO-HayUHOM KapTUHBI MUDA;

2) pa3BuUTHe JTUYHOCTU 00yUaroIUXCs, UX UHTe/UIeKTya bHOe U HPAaBCTBEHHOEe COBepIleHCTBOBaHMUE,
(opMHpOBaHKe Y HUX KOJIOTUUECKH 11e1ec000pa3HOro roBeieHNs B ObITY U TPY/I0BOM [1eSITeIbHOCTH;

3) BbIpabOTKY y 00ydJaroluxcsi TOHUMaHUs 0011leCTBeHHOU MOTPeOHOCTH B Pa3BUTHM XUMUH, a TaKXKe
(opMHpOBaHKe y HUX OTHOIIEHHS K XUMHUH KakK K BO3MOKHOUM 00/1acTH OyAyIiiei pakTHuecKon
JesiTeNTbHOCTH;

4) ¢dopmupoBaHue ymeHHs 6e30macHOro obpalieHus ¢ BeljeCTBaMH, UCT0Ib3yeMbIMU B IIOBCEAHEBHOM
JKU3HU.

HOpMaTl/lBHLle AOKYMEHTDI, OGECHE‘-II/IBHIOIJ.[I/IE pea/in3aliiio NporpaMmanl

1.®epnepanbHbIi 3ak0H «O6 obpa3oBanuu B Poccutickoit @epepariun» Ne 273-D3 ot 29.12.2012r.
2. TIpuka3 MunucrepcTBa obpa3oBanusi M Haykd P® Ne 413 ot 17.05.2012 1. «O0 yTBepKAeHUN
denepasbHOTrO TOCyAapcTBeHHOr0 06pa30BaTe/IbHOTO CTaHJapTa Cpe/iHero (M0JTHOT0) 001I[ero
obpa3oBaHUsI»
3 [IporpamMmebl 0611Ie00pa3oBaTebHbIX yupexxaeHuit. Xumus 10-11 knaccel. 'abpuensy, O. C. U. T.
Octpoymos, C.A. CnagkoB Xumus.
4. ObpazoBare/bHas porpamMmma cpefiiero ooiero obpasopanuss MBOY «Kazanckasi COIL»
5. [Iporpamma Bocniutanusg MBOY «Kaszanckas COIL»
Ienmu Kypca:
OCBOEHHe 3HAHMU O XMMUYEeCKOM COCTaBJISAIOIIEeN eCTeCTBEHHOHAYUHOM KapTUHBI MUPa,
BaKHEUIINX XUMUUECKUX TIOHSTHUSIX, 3aKOHAX U TEOPUsIX;

v/ oBJ/IajieHHe YMEeHUAMM [IPUMEHSTh [T0JIyYeHHbIe 3HaHUs [1/1s1 00BACHEHUS pa3HOo06pasHbIX
XUMUYeCKUX SIBJIEHUM 1 CBOWCTB BeLLeCTB, OLIEHKH POJIM XUMHUU B Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTM Y TIO/TyYeHUH HOBBIX MaTepHasioB;

v pa3’BUTHE [103HABATe/ILHBIX UHTEPECOB U UHTE/UIEKTYaIbHBIX CIIOCOBHOCTe! B Tporiecce
CaMOCTOSITe/TBHOTO MPUOOpPeTeH!sT XUMUYeCKHUX 3HAHWH C UCTI0/Tb30BaHUEM Pa3/IMUHbIX
WCTOYHMKOB MH(OPMAL[|H, B TOM UKCJ/Ie KOMITbIOTEeDHBIX;

v BocmuTaHue yOeX[eHHOCTH B MO3UTUBHOW PO/ XUMUH B )KM3HU COBPEMEHHOTO 00IIIeCTRa,
HE0OX0IUMOCTH XUMHUECKH TPAMOTHOTO OTHOILIEHUsI K CBOEMY 3/I0POBBIO U OKPYKarolleit cpejie;



v\ mpHMeHeHHe MOo/TyYeHHbIX 3HaHUM U YMeHHH /1711 6e30I1aCHOr0 UCI0J/Ib30BaHKs BEIeCTB U
MaTepuasoB B OBITY, CeJTb,CKOM XO0351CTBe M Ha MPOU3BO/ICTBE, pellieHUs MPaKTHUeCKuX 3a/ay B
TIOBCEJTHEBHOM JKU3HH, TIPeIYTIPEXKIEHHs IBJIEHHH, HAaHOCSIIUX BPeJ 3[[0POBbIO UeIOBeKa 1
OKpY’Karolllei cpefie.

Copepxxanue Kypca. 10 knacc. ba3oBbii ypoBeHb

Teopus cmpoeHus opzaHuyecKux coeduHeHuti A. M. Eymsepoea.

ITpeomem opzaHuueckoti xumuu.

OpeaHuuecKue gelwjecmeda: npupooHble, UCKYCCMBEHHble U

cuHmemuueckue. OcobeHHOCmMuU cocmaea u CmpoeHusi Op2aHu4ecKux

gewjecmg. Bumanusm u e2o kpax. I[Tousimue 06 y2ne8000po0ax.

OcHOBHBIE 110/10)KeHUsA TeOPUM XMMHUYeCcKoro crpoeHusi bytieposa.

BanentHocTb. CTpyKTypHBIe OpMYJ/Ibl — I0J/IHbIe U COKPAILEHHBIE.

[TpocTble (0fiHAapHBIE) U KpaTHBIE (IBOMHbIE U TPOWHBIE) CBSI3U.

V3omeps! 1 n3oMepusi. B3aMHoe B/ivsiHMe aTOMOB B MOJIEKYIe.

Hdemoncmpayuu.

[TnaBnexHue, oOyriMBaHUe U ropeHre OpraHuuecKrx Belects. Mozenu

(mapocTepykHeBbie U 00 BEMHBIE) MOJIEKY/T OPraHUUECKUX COeMHEeHUM

pa3HbIX KaaccoB. OnpeeneHre 371eMeHTHOIO COCTaBa OpraHu4eCcKUX

COeTMHEeHMM.

JlabopamopHbie onbimbl.

N3roToBieHre Mo/ieniell OpraHuueckux coeJuHeHnH.
Yr1eBo0poAbI M UX IPUPOAHbIE HCTOUHUKU
IIpegenbHble yriaeBogopoabl. Ankanbl. OnpesieneHye. ['oMo/ioruuecKuii psii ankaHoB U ero o01mast
dopmyna. CTpyKTypHast Wi30Mepusi yrjiepoiHoi enu. Pasvikansl. HomeHk/1aTypa ankaHoB. XUMUUeCKre
CBOICTBA a/KaHOB: TOPeHKre, peaklivy 3aMelleHus (raJioreHMpOoBaHue), peaklysl pa3ioyKeHUsl MeTaHa,
peakLys JeruApUpoBaHusl dTaHa.
HenpepaenbHble yrjieBoA0pPoAbl. AnkeHbl. JTuneH. Onpejenenye. 'oMo0rnyeckuil psifi aTKeHOB.
Howmenknarypa. CTpyKTypHas U IpPOCTpPaHCTBeHHas (reomeTpuyeckasi) usomepus. [IpomsbliieHHOe
TIoJTyueHre aJIKeHOB: KPEeKUHT U JIeTHIPUPOBaHue ajikaHOB. JlabopaTopHOe ToTyyeHre 3TUieHa —
peakius JerupaTalyy 3TaHosa. Peakjuu npucoejuHeHUs: riparalys, TiporajoreHupoBaHue,
rajioreHMpoBaHue, moamMepusaiuu. I1paBuno MapkoBHUKOBa. OKUC/IEHHEe allKeHOB. KauecTBeHHbIe
peakLuM Ha Hellpe/ie/IbHble YIJIeBOJOPO/bI.
Ankapuensnl. Kayuyku. Onpegenenve. Homenknarypa. ConpspkéHHble fueHsl. bytaguen-1,3, usornpeH.
Peaknusi JIeGezmeBa. Peakiyiy mpucoefuHeHUs ankareHoB. KayuyKu: HaTypaibHbIN, CAHTETUYECKHe

(byTazueHOBBIN, U30TPEHOBLIN). ByikaHu3arust kaydyka. Pe3una. D60HUT.

Anxunsl. Onpesienenve. Homenknarypa. [lomyuenue v npuMeHeHde aljeTuieHa. XUMUUeCKHe CBOMCTBA
aljeTU/IeHa: TOpeHue, peakLljuu MPUCOeJUHEeHNs: TU/pOrajoreHMpoBaHue, rajloreHpoBaHue, ru/ipaTalus

(peakuusi KyuepoBa). Bununxnopuj, NoJMBUHUIXIOPU,.

Apenbl. OnipesienieHre. beH30:: ero cTpoeHue, HEKOTOPbIe PU3MUecKre U XMMUUeCcKre CBOMCTBa (ropeHue,
peakLM 3aMellleHus] — rajoreHMpoBaHue, HUTPOBaHUe), OyYeHre U IpUMeHeHre. DKCTPaKLusl.
IIpupopansbiii ra3. CoctaB npupoAHOro rasa. Ero Haxoxenue B npupoze. [IpeumyiiiectBa NpupoHOro
rasa Kak TOTyiMBa. XMMHUUecKas repepaboTKa MPUPOJHOrO ra3a: KOHBepcusi, mipoau3. CUHTe3-ra3 U ero
WCII0/Ib30BaHKe.

Hed b 1 cnioco0bI eé nmepepadoTku. [TomyTHbIN He(TSIHOM ra3, ero cocTaB U GPpakIvuy — Tra30BbIi

OeH3uH, nporaH-OyTaHoBas1, cyxoii ra3. Hedts, eé coctaB u repepaboTka — reperoHka, KpeKHHT,
pucdopmunr. HedrenpoaykTel. OKTaHOBOE UKC/IO; OEH3UH.

KameHHbI# yroyib 1 ero nepepadorka. VickomaeMslii yrosib: aHTPal[UT, KaMeHHbIH, Oypbiii. KokcoBaHue
KaMeHHOro yr/isi. KokcoBbIii ra3, aMMuauHast Bojla, KAMeHHOYTO/IbHasi cMora, Kokc. ["asudukaiys u
KaTa/IMTUYeCKoe rMpUpoBaHye KaMeHHOr0 YIJIsl.

demoucmpayuu.

['opeHune MeTaHa, 3TaHa, aljeTuieHa. OTHOLIIEHWe MeTaHa, 3TH/IeHa, aljeTh/eHa U OeH30/1a K pacTBOpaM
riepMaHraHaTta Kaiusi © OpoMHo# Bojie. [TosryyeHHe 3THIeHa peaklyel AerupaTaluy TaHo a U
arleTU/IeHa TUAPOIM30M KapOuza Kablus. PassioxkeHre KayuyKa NPy HarpeBaHUH, UCTIbITaHKe TIPOIYKTOB
pa3/ioXkeHUs Ha HeTipe/leTbHOCTh, KoJinekiun «HedTs 1 HedTernpoyKThi», «KaMeHHBIHN yrob U MPOAYKThI
ero nepepaboTkn», «Kayuyku».



JlabopamopHbie onbimbl.
OG6Hapy»keHHe MTPO/IYKTOB rOPeHus CBeuu. VlccieoBaHre CBOMCTB KayuyKOB.
Kucnopopa- 1 a3oTcopeprxaiiye opraHuyeckye coejMHeHHs
OpHoatomHble ciupThl. Onpefenenue. OyHKIMOHAIBHAS THAPOKCU/IbHAS TPyIINa. ['oMoornuecku psg
Tnpe/ie/IbHbIX OJHOATOMHBIX CIIMPTOB. VI30Mepust 1oJio)keHUs1 (PyHKLIMOHAIBHOM rpymnnbl. BogopogHas
CB13b. XMMHUYECKHe CBOKCTBA CIIMPTOB. AJlbJiernHas rpymnmna. Peakiys sTepurKanyy, C10KHbIe SQUPHI.
[IpumeneHne criupToB. [leliCTBME METUIOBOIO ¥ 3STUJIOBOIO CIIMPTOB HA OPraHM3M YesloBeKa.
MHoroaromusble ciupThl. OripeziesieHre. DTUIEHIVIMKOIb. ['nunieprH. [lonyueHue u xumMudeckue
CBOMCTBA MHOT0aTOMHBIX CIIMPTOB. KauecTBeHHas peakl{ysi HA MHOIOaTOMHbIe CLIMPThI. AHTU(PHS3.
®enos1. CTpoeHye, NOIyueHre, CBOMCTBA U NpuMeHeHre (eHosa. KauecTBeHHbIe peakliiy Ha ()eHOJI.
B3anMHoOe BiMsiHHe aTOMOB B MoOJieKyJie (heHoJa.
Anbaerugpl. Onpesienenve. @opMmanberus v anetaaberus. XuMAyeckue CBOKWCTBA alb/eruioB.
KauecTBeHHbIe peakI[uM Ha a/ibAeruanl. Peakiun rmosvkoHjeHcaluu. KapbonuibHas rpymma. KeToHsl Ha
ripuMepe arjeToHa.
Kap6oHoBbIe KHC/I0THI. [IpesiesibHbIe 0JHOOCHOBHBIE KADOOHOBBIE KUC/IOTHI, UX TOMOJIOTHUECKUHN Psif.
[TonyueHue u pUMeHeHHe. XMMHUUYECKHe CBOMCTBa KapOOHOBBIX KUC/IOT. Peakiiysi sTepuduKkaLiyu.
Cnoxxuble 3¢upsbl. XKupsbl. Peakuys stepudukanyu. CnoxkHble 3¢pupbl. JKUpbl, UX COCTaB U THAPOJIU3
(KMC/IOTHBIN U 1eN10yHOM). Mbuia. I'naprupoBaHue XUPOB.
YrneBoapl. YrneBoabl. MoHocaxapubl. ['JTF0K03a Kak anbgerugocnupT. Copout. MosoyHOKHUCIOe U
criiptoBoe 6pokenre. @otocuHTe3. [Ircaxapuzabl. Caxapo3a. [Tonmcaxapubl: Kpaxmal, LeJuTHo/103a.
AmuHbl. AMuHOrpynna. AMUHBI IpejesibHble U apoMaruueckue. AHWINH. [lonyueHue aMuHOB. Peakijus
3vHrHa. XMMHUUeCKHe CBOMCTBA U IPUMEHeHNe aMHHOB.
AMHHOKHUCIOTHI. Beslku. AMUHOKUCIOTHI KaK aM(OoTepHble OpraHuyeckye coefiiHeHus. [TUIyH.
Peaknusi monukoHgeHcanyu. [lentuiHas cBs3b. [lepBruHasi, BTOpUUHasl, TDETUYHAs CTPYKTYPhI OeJIKOB.
KauecTBeHHble peakuyu Ha Oesiku. ['maponms. deHarypanus. buosnoruueckue dyHKIpM 6e1KOB B
OpraHusMe.

Jemoncmpayuu.

Oxuciienve crivpra B anbzeru/. KauectseHHas peakijusi HA MHOTOaTOMHbIe CITUPThI. PacTBOpUMOCTB
¢eHosa B Bo/je 1py 0OBIYHOM TeMIiepaType 1 MpH HarpeBaHWU. KauecTBeHHbIe peakiyy Ha (heHOJI.
KauecTBeHHbIe peakjuM Ha anbjeruzbl. BaumogelictBue roKo3bl ¢ rufipokcuzoM Meau(1l) kak
anperngocnypra. KauectBeHHasi peakiysi Ha Kpaxmail. LIBeTHbIe peakijun OeKoB.

JlabopamopHbie onbimbl.
CpaBHeHHe CKOPOCTH UCTIapeHus BOABI U 3TaHo/1a. PaCTBOPUMOCTB IinLieprHa B BoZie. XUMUUeCKHe
CBOMCTBA YKCYCHOM KUCIOThL. OrnpesiesieHe Herpee/lbHOCTH PaCTUTE/IbLHOTO Maca.

ITpakmuueckas pa6oma.
W pentrdukanms opraHnyeckKux CoeIMHeHUM.
OpraHuyeckasi XMMHUsI M 001[eCTBO
BuoTtexHosorus. [Tepuoab! eé pa3sutusi. Tpy HarpaBieHUs] OMOTEXHOJIOTUU: TeHHas (UM TeHeTHUecKast)
VH)KeHepUsl; KIeToYHasi MiKeHepusi; Orosioruueckast ”H»KeHepust. ['eHeTuecku MoAu(UIIMPOBaHHbIe
opranusmbl (I'MO) u TpaHcreHHasi npoykius. KnonupoBanue. IMMoOui30BaHHbIe )epMEHTBI U UX
IIpUMEHEeHNe.
ITommepsl. Knaccudukanus nonmmepoB. VIcKycCTBeHHbIe OTMMEpHI: Lie/UTy/I0M/, aleTaTHbIN MK,
BHCKO3a, Ljesi/10(aH.
CuHTeTHUecKHe mosiuMepbl. CriocoObl TIO/TyueHus TIOIMMEPOB: TIOIMMepHU3aLvs ¥ TTOJTMKOH IeHCalysl.
CuHTeTHyeckre Kayuyku. [lnacTMaccel: MogucTyUpos, TeduioH, NOMUMBUHUAXI0pUA. CHUHTeTHYeCcKue
BOJIOKHA: KallpOH, Hal/IOH, KeBJap, JlaBCaH.

Jemoncmpayuu.

Konnekuyy nactMacc, CHHTeTUYeCKUX BOJIOKOH U U3/le/TMi U3 HUX. Pasno)keHue rnepokcuza BOA0poja C
TIOMOIIIBIO KaTasia3bl MPUPOJHBIX 00BEKTOB.

JlabopamopHbie onbimbl.
3HaKOMCTBO € 00pa3sljamMy T/1IaCTMacC, BOJIOKOH U Kay4yKOB.

ITpakmuueckas pa6oma.
PacriosHaBaHue 1y1acTMacC ¥ BOJIOKOH.

Copepxxanue Kypca. 11 knacc. ba3oBbiM ypoBeHb
CTtpoeHue BeiecTs



OcHOBHBIE CBe/leHHUs 0 CTpoeHnH aromMa. CTpoeHHe aToMa: siipo U 3/1eKTpoHHast 000/109ka. M30Tomb!.
XUMUUeCKU 37ieMeHT. BosbIiioi a[poHHbIN KOJulaiiep. Y POBHU CTPOEHUs BellecTBa.

Ilepuoguueckas cucTeMa XMMHUYeCKHUX 3/1eMeHTOB /. 1. MeHpie/1eeBa B cBeTe yUeHUs] 0 CTPOeHUH
aroma. Pu3MUYeCKUil CMbICI HOMEPOB: 3/IeMeHTa, [epuo/a, FPyIIbl. BajeHTHbIe 3/1eKTPOHBI. D/IeKTPOHHASs
KOH(Uryparysi aToMOB. 3aKOHOMEPHOCTU M3MeHeHUsI CBOMCTB 3/1eMEHTOB B [1epUo/iax U rpyrmax.
ONeKTpOHHbIE CeMEeNCTBa XUMUYECKUX 3JIEMEHTOB.
dusocodckue ocHOBBI 001HOCTH [TepHogHYeCcKOro 3aK0Ha ¥ TEOPUH XHMUYECKOT'0 CTPOEHHS.
[Ipeanoceinky OTKpeITHA [leproryeckoro 3akoHa U TeOPpUM XUMUUECKOr0 CTpoeHus1. Posib IMYHOCTU B
VICTOPUM XMMUU. POJIb IPaKTUKK B CTAHOBJIEHWH M Pa3BUTUA XMMUYECKON TEOPUM.

HMonHasa xumMHuyecKasi CBAI3b U HOHHbIEe KPHUCTa/I/IMYeCKUe pelléTKU. KaTHOHbI Kak IPOAYKT
BOCCTAHOBJ/IEHUs] aTOMOB MeTa//IOB. AHMOHBI KaK NPOAYKT OKUC/IEHUSI aTOMOB HeMeTalioB. VloHHas
XUMHYecKas CBSI3b U MOHHAs1 KpDUCTa/I/IMYecKas peliéTka. MIoHbI IIpoCThie U C/I0KHbIe.

KoBasieHTHasi XuMHuecKas CBfi3b. ATOMHBIE U MOJIEKY/IAPHbIe KPUCTA/U/IMYeCKUe PelIéTKH.
KoBaneHTHast HerosisipHasi U MoOJIsipHast CBSI3U. DJIEKTPOOTPULATe/IbHOCTb. KpaTHOCTh KOBa/leHTHOM CBSI3H.
OOMeHHBIN U JOHOPHO-aKIe[ITOPHBI MeXaHHN3Mbl 00pa30BaHMs KOBa/leHTHBIX CBsizeil. [10pHOCTE CBSI3U
Y TIOJIIPHOCTb MOJIEKYJIbl. MoO/eKy isipHble ¥ aTOMHbIe KPUCTa/UIMUeCKUe PeLléTKU.

Metannnyeckas cBa3b. MeTa//mMueckre KpUCTa/l/IMueCcKre peléTki. MeTanmueckass XMMU4YecKast
CB$13b: MOH-aTOMBI Y 3JIEKTPOHHBIN ra3. @usnyeckue CBOKMCTBA META/IZIOB U UX NTPUMEHeHHe Ha OCHOBE 3THUX
cBOUCTB. CIyIaBbl UEPHBIE U LIBETHBIE.

BojopoaHasa xumHnuecKas CBA3b. BojoposHas XuMUuueckasi CBI3b: MeKMOJIeKyJIsipHast U
BHYTPUMOJIEKY/IsIpHasl. 3HaueHWe BOLOPOJHOU CBSI3U B IIPUPOJE U KU3HU YeJlOBeKa.

ITotumepsl. [ToniMepsl, UX MO/yYeHUe: peakLivy IoJIMMepU3aLiy U NoJIMKOHAeHcauuy. [lactMaccsl.
BosokHa. Heopranuueckue romepsl
JucnepcHbie cucTeMbl. [lUcriepcHble CUCTEMBI: AUCIIepCHas (asa v JUCIIepCUOHHAas cpefa.
Knaccudukarus gucnepcHbIX CUCTeM TI0 arperaTHOMY COCTOSIHUIO U 110 pa3Mepy yacTuly ¢assl.
['pyboauciepcHbIe CUCTEMBL: IMYJILCHHU, CYCIIeH3UU, a3p030/11. TOHKOANCTIEPCHBIE CUCTEMBIL: 3011 U TeJIH.
CuHepesuc U KoaryJisnus.

demoncmpayuu.

Pasnuunble popmsbl [leproanueckoli cucteMbl XUMUYecKrx 31eMeHToB 1. V1. MenpeneeBa. Mozenb
KPUCTA/UTMUECKON PeIIETKY X/1opra HaTpust. OOpasiibl MUHEpPaIOB C MOHHOW KPUCTa/UTAYeCKOU
PEeLIETKOM: KalbLUTa, TauTa, MOZeIN KPUCTa/UIMYeCKHUX PeIlISTOK «CyXO0ro JibAa» (MU uoja), anMasa,
rpadura (wu kBapiia). Mogesnb MoISIpHOTO 00béMa rasa. OOpasLbl pa3/TUUHbIX AUCTIEPCHBIX CUCTEM:
3MYJ/IbCUM, CyCIIeH3UH, a3po30i1el, resier U 3o/eu. Koarysauus. CuHepesuc.

JlabopamopHble onbimbl.
MopenpoBaHye MeTa/UTMIeCKOW KpUCTa/TNueckoi peléTku. JeHaryparus 6enka. [TomydyeHue sMmynbcun
pacTuTesibHOro Macsa. [lonyyeHue CcycrieH3suy «M3BeCTKOBOIO MOJIOKa». ITosiyyeHre KOIOMAHOrO
pacTBOpa KypyHOTo Oe/ka 1 MCC/ie/IoBaHHe ero CBOMCTB C TTOMOIIBIO J1a3ePHOM yKa3KH.
XuMHUeCcKHe peaKiuu
Knaccnpukanusi XaMruyecKnx peakiui. Peakiyiy 6e3 M3MeHeHHs COCTaBa BelljeCTB: a/yIOTPONU3aLu U
n3omepusatui. [IpuurHel amnotponuu. Knaccudukanys peakijuii o YUC/Iy U COCTaBy peareHToB U
MIPOZIYKTOB U M0 TeryjioBoMy 3(dekTy. TepMoXxumMuueckue ypaBHEeHHs! peakL|i.

CKOpoCTh XUMHYeCKHUX peakiuii. CKOPOCTb XUMHUYECKOW peakLuu U (PaKTophbl eé 3aBUCMMOCTHU: NIPUPOJa
pearvpyroLmx BelecTs, IUIOLa/b UX COIPUKOCHOBEHUS], TemMIriepaTypa, KOHLIEHTpaLWs ¥ Haluuue
KaTtaym3aropa. Katamms. ®epmeHTbl. UTHTHOUTODBI.

XuMHUYecKoe paBHOBecHe U crioco0bl ero cmemenusi. ObparumMele peakiyy. O611jasi XapaKTepUCTUKA
peakLiy CHHTe3a aMMyaKa U yC/I0BUs CMelLlleHUs] PaBHOBeCHs IIPOU3BOZCTBEHHOTO IIpoLiecca BIIPaBo.
I'maponus. T'ugponu3 HeoOpaTMeId 1 obpaTuMelid. Tpu ciiyuas ruaponusa comneid. Posis ruziposnsa B
oOmeHe BeltlecTB. Posb rvjposiviza B 93HepreTueckom obmMeHe.

OKuc/MTe/IbHO-BOCCTAaHOBHTE/IbHBIE peakiiu. CTerneHb OKUC/IeHUs. OKUC/IUTeIb U BOCCTAaHOBUTE/Ib.
OkKWMC/IeHre ¥ BOCCTaHOBJIEHHe. DJIeKTPOHHbIN OasaHC.

JJIEKTPOJ/IN3 paciiaBoB U pacTBopoB. IIpakTHyeckoe npuMeHeHue 3/1eKTPoJM3a. ['abBaHOIIaCTHKA.
lanbBaHocTerusi. PaguHupoBaHue.

Jemoncmpayuu.

OK30- ¥ SHJ0TepMHUUeCcKHe peakLuu. TernoBble siBleHys IIPU paCTBOPEHUM CEePHOW KMCJIOThI U aMMHUaYyHOU
CeNUTPbI. 3aBUCHMOCTb CKOPOCTH PeakLMK OT IPUPO/bI BeleCTB Ha IIpUMepe B3aMO/IeHCTBYS PaCTBOPOB
Pas3IUUHBIX KUCIOT OMHAKOBOW KOHLIEHTPAaLMY C OJWHAKOBBIMU KyCOUKaMH (TpaHy/laMH) LIMHKA U
OJJMHAKOBBIX KyCOUYKOB Pa3HbIX MeTas/UIOB (MarHus, [IMHKa, )kesie3a) C paCTBOPOM COJITHOW KUC/IOTBI.



B3aumogeiicTBue pacTBOPOB CEPHOM KMC/IOThI C paCTBOPaMH THOCY/ib(paTa HaTpHsl pPa3UUHOU
KOHL|EHTpaL[M1 U TeMIiepatypbl. Mo/iesib KUMsiiero c1osi. PasnoykeHue rnepokcua BOAOPOAA C TOMOLIbIO
HeopraHWYecKnX KaTaan3aTopoB (Cosield Keme3a, Mou/ia Kaiusi) U IPUPOJIHBIX 00BEKTOB, COZePrKaliX
Kartasa3sy (ceIpoe Msico, KapToesib). ITpocTeliliiie OKACIUTEBHO-BOCCTAHOBUTE/TbHBIE PeaKI1u:
B3aUMO/IeMCTBUe LIMHKA C COJISTHOM KMC/IOTOM U »kene3a ¢ cynbdaTtom meau(Il). Mogensb anekTponusépa.
Mogenb 3/1eKTpOIU3HOW BaHHBI [i/1s1 IOMY4YeHUs aJFOMHHUS.

JlabopamopHbie onbimbl.

[TpoBefeHue peakiyii, UAYIIKX /10 KOHLIA, 10 NpaBuiy beprose. PasnoxeHue nepokcuja BOA0poAa C
MIOMOIIILIO JHOKCHa Mapradia. CMelreHure paBHosecust B cucteme Fe®* + 3CNS™ « Fe(CNS)s. VcribiTanue
VH/MKaTOpaMH Cpe/ibl PACTBOPOB COJIeN pa3/MyHbIX TUIOB. B3anMozpelicTBre pactBopa cynbdara meau(Il)
C JKeJIe30M U T'MIPOKCH/IOM HaTpusl.

ITpakmuueckas paGoma.
Pemenne skcriepuMeHTaIbHBIX 33/iad 110 TeMe «XHUMUYeCcKasl peakLys».
BemecTBa 1 MX CBOMCTBaA
MeTtannsi. O6ue ¢pusnueckre cBoiicTBa MeTa/uioB. Knaccudukaiyisi MeTasyioB B TEXHUKE U XUMHU.

OO611e XMMHUYeCcKre CBOWMCTBA MeTalJIOB. Y CJIOBUSI B3aUMO/IEMCTBUSI META/JIOB C PACTBOPaMH KUC/IOT U
cosiert. Metaniorepmusi.

Hewmetasibl. Biiaropogsbie rasel. HemeTaniel Kak okucauTend. Hemertasibl Kak BoccTaHOBUTeNH. Psp
3JIEKTPOOTpHULAaTeIbHOCTH. VIHepTHBIe WK 6/1aropofiHbIe Ta3bl.

Kuci1oTbl Heopranuyeckue U opranudeckue. KrucaoTel C TOUKU 3peHuUs1 aTOMHO-MOJIEKYJ/ISIDHOTO yUeHUs.
KucnoTsl € TOUKY 3peHusi TeOpUH 3/1eKTPOJIMTUUeCKOW Aucconanuu. KucnoTsl ¢ TOUKY 3peHust
NPOTOHHOM Teopru. OOIIKe XUMUUecKre cBOMCTBa KUCIOT. Kiaccudukarys Kucior.

OcHoBaHMA HeOpraHuuyeckKue U opraHudeckre. OCHOBaHUS C TOUKY 3peHHs1 aTOMHO-MOJIEKY/ISIPHOTO
yueHusi. OCHOBaHUS C TOUKW 3pEHUSI TEOPUU 37IeKTPOIUTUYECKOW Auccoralui. OCHOBaHUS C TOUKU
3peHusi MPOTOHHOM Teopru. OOIIe XUMUUYeCKre CBOMCTBA OCHOBaHMH. Knaccudurkaryst 0CHOBaHHM.
AmM¢oTepHbIie coeliHeHNs HeOPraHu4yecKne U oprannueckne. AMQoTepHble OKCU/bI U TUAPOKCU/IBI.
[TonmyueHrie 1 CBOMCTBa aM(OTEPHBIX HEOPraHWYeCKUX COeIMHEeHUA. AMUHOKHUC/IOTEI — aM(OoTepHbIe
opraHdveckue coeguHeHus. [lenTuabl U nenTyuHas CBS3b.

Comu. Knaccudukauus cosneit. JKECTKOCTb BOZBI U CrIOCcO0bI eé ycTpaHeHus. [lepexo kapboHaTa B
rugpokapboHaT 1 obpatHo. OOIIMe XMMHUYeCKHe CBOWCTBA COeH.

Jemoncmpayuu.

Konnekuus metanno. Kosnekuus HemeTtanioB. B3anMopelicTBe KOHLIEHTPMPOBAHHOM a30THOM KUCJ/IOThI
¢ Mezipt0. Berblka TepMuTHOM cMecH. Benblika uépHoro nopoxa. BeitecHeHue rajoreHoB U3 UX
pacTBOPOB [IPYyTMMHU rajioreHaMu. B3anMo/zielicTBre apoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISIHOM
KHCJIOTBI M aMMHaKa («IpiM 6e3 orasi»). [losyueHre aMmMHaka U M3yueHre ero cBoicTB. [lonyuenue
am(OTepHOro rMIPOKCH/IA U U3yUeHre ero CBOUCTB. [To/yueHue )XKECTKOM BOZIbI U yCTPaHEHHE eé
JKECTKOCTH.

JlabopamopHbie onbimbl.

[TosyueHrie HepaCTBOPUMOTO I'MIPOKCH/IA U ero B3aUMO/ieiiCTBUe ¢ KUcI0ToW. MccefoBaHue
KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOW M YKCYCHOM KHCJIOT KarleJIbHBIM MEeTO/IOM TIPH UX pa30aB/ieHnH
BOZI0M. PasnuuHble ciryyau B3aMMO/IeHICTBUSI paCTBOPOB COJIeH a/IFOMUHMS CO LIE/I0UbI0. Y CTpaHeHHe
JKECTKOCTU BOJpBI.

ITpakmuueckas pa6oma.
Pemienne 3KkcriepumMeHTaIbHBIX 3a7iau 10 TeMe «BelljecTBa 1 UX CBOMCTBa».
XuMHs ¥ COBPeMeHHOoe 00111eCTBO
Xumu4yeckas TexHosiorus. [Ipou3BoACTBO aMMHuaKka M MeTaHo/1Ia. XMMHUUecKast TeXHOJIOTHSl.
XuUMHUUeCcKHe MPOLeCChI, JieXKalllie B OCHOBe IIPOU3BO/CTBA aMMHaKa U MeTaHoJ/1a. XapaKTepUCTHKa 3TUX
niporieccoB. Ob1i{ue HayuHble PUHLIUIIBI XMMUYeCKOT0 TIPOU3BO/ICTBA.
XuMHYecKasi FPaMOTHOCTBb KaK KOMITIOHEHT 001el Ky/IbTyphI Yel0BeKa. MapKUpOBKa YIIaKOBOYHbIX
MaTepHuasioB, 3/IeKTPOHUKU U OBITOBOM TeXHUKH, SKOJIOTUYHOTO TOBapa, MPOAYKTOB MUTaHUSs, ITUKETOK 110
YXO[y 3a OZIeXKJ0M.

demoncmpayuu.

Moge/ib IPOMBILLITIEHHOW YCTaHOBKHU TOJTyUeHUsl CepHOW KUCIO0ThI. Mo/ie/lb KOJIOHHBI CHHTe3a aMMHaKa.

BugeodparmeHTsl U c/1aiifibl O CTENIEHU 3KOJI0TMUeCKOM YUCTOTHI TOBapa.
JlabopamopHbie onbimbl.
V3yyeHrie MapKHUpPOBOK Pa3/IMYHbIX BUZ0B NTPOMBILLIJIEHHBIX U NTPOJOBO/ILCTBEHHBIX TOBAPOB.



YuyeOHO-TeMaTHYECKHH IIJIaH

Ne HavmMeHoBaHue pa3zenos KosmmuecTBo yacoB B ToM uncsie Ha ripoBefieHHe
(Tem) T10 TIporpamme [TpakTrueckux KoHTpobHbIX
paboT paboT
10 knacc

1 [IpeameT  opraHUYecKoi | 5 0 0
xumMud. Teopuss CTpoeHus
OpraHUYecKUxX COoeauHeHUN
A. M. BytnepoBa

2 YrneBozopozbl U ux | 18 0 1
TIPUPO/HbIe UCTOYHUKHU

3 Kucnopogcopnepxarue 22 0 1
opraHuyecKue BelllecTBa

4 A3soTcopepatue 15 1 1
OpraHuyYecKye Bell[ecTBa

5 Opranvueckas xumusg U |9 1 1
00I111eCTBO

Pe3eps 3

Ntoro 72 2 4

11 knacc

1 CtpoeHue BelecTs (23 ) 23 0 1

2 XUMHUYECKUE PeaKLIu1 19 1 1

3 BewiecTBa 1 X CBOMCTBa 17 1 1

4 Xumusi U COBpeMeHHoe | 8 0 1
obriectBo (8u) 1k

Peseps 1

Ntoro 68 2 4

HJIaHHPYEMbIe Pe3y/jIbTAdTbl U3YUEHUSA y‘—lEﬁHOI‘O rnpeagmera
JIMYHOCTHBIE:

— TOTOBHOCTB U CITIOCOOHOCTh 00YUaroIUXCst K CaMOPa3BUTHIO U CAMOBOCTIMTAaHUIO B COOTBETCTBUU
C ob11jeuenIoBeUeCKUMU LIEHHOCTSIMH U HZlearlaMy TPa’KJaHCKOTo 0011[eCTBa;

— TIPDUHATHE W peayu3alius [eHHOCTed 37I0pOBOr0 W 0Oe3oracHOro obpasa >KU3HH, OepexHOe,
OTBETCTBEHHOe Y KOMITeTEHTHOe OTHOIIIeHHe K COOCTBeHHOMY (hM3UUeCKOMY U TICUX0JI0THYeCKOMY
3/10POBbIO;

— HeTpUsITHe BPeJHbIX TIPUBbIUEK: KypeHUsl, yrioTpeb/ieHust anKkorossi, HApKOTUKOB.

— YBa)KeHHe K CBOeMYy Hapo/ly, YyBCTBO OTBETCTBEHHOCTH Tepes PoAWHOM, TOPAOCTH 3a CBOW Kpaw,
cBoto PosiyHy, mpoiioe v HacTosIlee MHOTOHAL[MOHAILHOTO Hapoja Poccuu;

— TPUHSATHE TYMaHUCTUYECKMX IIEHHOCTEeHM, OCO3HaHHOe, YBA)KUTETbHOE U A00porKesaTe/bHOe
OTHOLLIEHHE K JPYyTOMY Ue/I0BeKYy, ero MHEeHHIO, MHPOBO33pPEHHIO;

— CITOCOOHOCTb K COTIEPeXXMBAHUIO W (DOPMUPOBaHME TIO3UTHUBHOTO OTHOIIEHUS K JIFO/JSM, B TOM
yucie K JMllaM C OrpaHWYeHHbIMH BO3MOXKHOCTSIMW 3/I0POBbsSi M HWHBalujaM; OepexxHoe,
OTBETCTBEHHOE U KOMIIeTeHTHOe OTHOIleHWe K (PU3UYecKOMY U TICUXOJIOTUUeCKOMY 3/10pPOBbIO
JPYTUX /I0/lel, YMeHre OKa3bIBaTh I1ePBYI0 TIOMOILIb;



— Ppa3BUTHe KOMIIeTeHLM COTPyJHUYEeCTBA CO CBEPCTHHWKaMH, [eTbMH MJIAZLIero BO3pacTa,
B3pPOC/ILIMU B 00pa3oBaTe/ibHOM, 00IeCTBEHHO TI0/Ie3HOM, YueOHO-UCCIIe/I0BaTeIbCKOM, TIPOEKTHON
Y IPYTUX BU/AX J1esITe/TbHOCTH.

— MMPOBO33D€HHEe, COOTBETCTBYIHOIL[ee COBPEMEHHOMY YDOBHIO Ppa3BUTUS HAyKW, 3HAUMMOCTU
HayKH, TOTOBHOCTb K HayYHO-TeXHHUECKOMY TBOPYECTBY, B/aJieHHe I0CTOBEPHOU MH(popMaLueil o
Tiepe/IoBbIX JJOCTWKEHHUSIX W OTKPBITHUSIX MUPOBOM U OT€UeCTBEHHON HayKH, 3aMHTEePeCOBAaHHOCTH B
Hay4HbIX 3HaHUSIX 00 yCTpOMCTBe MHpa U 00IIeCTBa;

— TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUWIO, B TOM YMC/Ie CaMOOOpa30BaHUIO, Ha MPOTSHKEHUU
BCeM KM3HHU; CO3HATelbHOe OTHOIIEeHHe K HelpephIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCIELTHOM
npodecCUOHaTBbHOM M 00IIIeCTBEHHOM /1eATe/IbHOCTH;

— 9KOJIOTMYecKasi KyJbTypa, Oepe)kHOe OTHOLLIEHHS K POJHOM 3emse, TPUPOAHBIM OoraTcTBam
Poccur ¥ Mupa; TOHUMAaHWe BJIMSIHUSI COLMAJbHO-9KOHOMHUECKUX TPOLIECCOB HAa COCTOSIHHUE
TIPUPO/HOM U COL[MATBHOM CpeZibl, OTBETCTBEHHOCTh 3@ COCTOSIHHE MPHUPO/IHBIX PECYypPCOB; YMEHHS U
HaBBIKM Pa3yMHOTO TPHUPOZOINO/Ib30BaHUs, HETEPIIMMOe OTHOIIEHWe K AeWCTBUSM, TIPUHOCSIIUM
Bpe/ 9KOJIOTUH; TIPHoOpeTeHte OITbITa SKOJI0r0-HapaB/IeHHOU JeaTe/IbHOCTY;

— OCO3HaHHBIM BBIOOD Oyayiied mpodeccHd Kak TyThb M COCOO peanu3alui COOCTBEHHBIX
JKU3HEHHBIX TI/IaHOB;

— TIOTpeOHOCTb TPYAUTHCS, yBa)KEHHWe K TPYAY U JIOASM TPY[Ja, TPY/AOBBIM IOCTHXKEHUsIM,
n0OpoCOBeCTHOe, OTBETCTBEHHOE U TBOPUECKOe OTHOLIeHHWe K pas3HbIM BHJaM TPYZOBOU
JesITeIbHOCTH.

MetanpeameTHble:
Pery/isTUBHBIE YHUBepPCa/IbHbIE YUeOHbIe JeHCTBUS

— CaMOCTOSAITe/IbHO OIpefeNiATh Lie/iM, 3aJaBaTb IapaMeTpbl U KPUTEPUH, MO KOTOPbIM MOXKHO
OTpefie/iuThb, UTO Liefb JOCTUTHYTa;

— cTaBUTh W (QOpMyIMpoBaTh COOCTBeHHBbIe 337lauyd B 0Opa3oBaTenbHOW [IeTeIbHOCTH U
YKU3HEHHBIX CUTYyallUsiX;

— BbIOMpATh IMyTh AOCTYKEHUS L€/, IJIAaHUPOBATh pellieHre TI0CTaBIeHHbIX 3a/lay, ONTUMU3UDPYS
MaTepuasbHble U HeMaTepuasbHble 3aTpaThl;

— OpraHM30BbIBaTh 3 PEKTUBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX [|JIsl OCTYDKEHUs! TIOCTaBIeHHOM
LjeJy;

— COTMOCTABJISATh MO/TyUYeHHbIN pe3y/ibTaT [esTe/IbHOCTU C [I0CTaB/IeHHOM 3apaHee Lie/blo.

ITo3naBaTe/1bHbIE YHUB€pPCA/IbHbIE yqeﬁm,le }I[Ei/’ICTBl/IH

— WCKaTh W HaXOJuTh 0000IeHHbIe CTIOCOOBI pelleHusl 3a/lay, B TOM UHCJIe, OCYIIeCTBIISATh
pa3BepHYThIM HMH(OPMAI[MOHHBIA TMOMCK W CTaBUTh HAa €ro OCHOBe HOBble (yueOHble W
103HaBaTe/bHbIE) 3a/jauu;

— KPUTUUECKHU OLIeHWBaTh U MHTEPNPeTUPOBaTh MH(GOPMALMIO C pa3HbIX MO3ULIMM, pacro3HaBaTh U
¢dbuUKCcHpOoBaTh NMPOTHUBOPeUMs: B UHPOPMAL[MOHHBIX NCTOUHUKAX;

—  WCIOJIb30BaThb  pa3/MyHble  MOJe/JbHO-CXeMaTHUyecKhe CpeAcTBa JJis  MpeJCTaB/eHus
CYLLeCTBEHHbIX CBsi3ell 1 OTHOILLIEHWH, a TaK)Ke MPOTHBOPEUMi, BbIsSB/IEHHbIX B MH(GOPMAL[MOHHBIX
HMCTOUYHUKAX;

— HaxOJuTb U MPUBOJUTH KPDUTHUYECKHE apryMeHTbl B OTHOILIEHUH /IeMCTBUN U CY)KIEeHUW pyroro;
CTIOKOWHO Y Pa3yMHO OTHOCHUTBCSI K KPUTUUECKMM 3aMeUaHWsIM B OTHOIIIeHUU COOCTBEHHOTO
CY)/IeHHsl, pACCMaTPHUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHSI;

— BBICTPaMBaTh WHAMBH/ya/bHYI0 00pa30BaTe/lbHYyH0 TPAe€KTOPHIO, YUWUTHIBAsi OTPAHUUYEHHsT CO
CTOPOHBI APYTUX YYaCTHUKOB U PeCypCHble OrpaHUUeHHsl; MeHSITh U Yep)KUBaTh pas3Hble MO3ULIUU
B [103HaBaTe/IbHOM [1eITeTbHOCTHU.

KOMMYHI/IKaTI/IBHbIe YHUB€pPCA/IbHbIE Y'-IEGHLIE ,Z[Ei/’ICTBI/IH

— OCyLIeCTBJ/IATbL [AEe/I0OBYIO KOMMYHHMKAIIMIO KdK CO CBepPCTHHKaMH, TdK W CO B3POC/IBIMH (KaK
BHYTPH 00pa3oBaTe/lbHOM OpraHM3allid, TaK W 3a ee TpefiejlaMu), MOAOHUpaTh MApTHEPOB [JIst
JIeJIOBOM KOMMYHUKALIUHM WCXOZAS W3 COOOpa)keHW pe3y/bTaTUBHOCTH B3aMMOIEHCTBUS, a He
JIMUHBIX CHMHaTHﬁ;

— IPY OCYIIIeCTB/IEHUH TPYTITIOBOM paboThI OBITH KaK PYKOBOJUTE/IEM, TaK U WIEHOM

KOMdH/JbI B Pa3HBIX POJIAX (l" eHepaTop I/I,I[Eﬁ, KPHUTHK, HCIIOJTHHUTEJIb, BbICTyr[&IOH.[Hﬁ, JKCIIEPT U
T.0.);

— Pa3BE€pPHYTO, JIOTUYHO W TOYHO M3/Idal'dTb CBOIO TOUKY 3D€HHUA C HCII0/Ib30BAHUEM dd€KBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;



IIpegmerHbIe:

B pe3ysibTaTe u3ydyeHusi yue0OHOro npejMera «XuMHUs» Ha YPOBHE CpeJHEero 001ero
oOpa3oBaHHs:

BbInyCcKHHUK Ha 0a30BOM ypOBHe HaYUHTCS:

— packpbIBaTh Ha NpUMepax po/ib XMMHUM B ()OPMHUPOBAHUU COBPEMEHHOW HayUHOW KapTWHbI MHUpa
Y B IIPaKTUUYECKOU [1eATe/IbHOCTH YesI0BeKa;

— JIeMOHCTPUpPOBaTh Ha MprMepax B3aWMOCBSI3b MeXJYy XUMHel W APYTMMH eCTeCTBeHHbIMHU
HayKamy;

— pacKphIBaTh Ha IIpUMepax IM0JI0OKeHHsI TeOPUU XUMHUYecKoro crpoeHusi A.M. ByTtneposa;

— TNOHUMaTh (u3nueckuil cmbica Ilepuoguueckoro 3akoHa [1.J1. MeHzeneeBa U Ha ero OCHOBe
OOBSCHATh 3aBUCHMOCTh CBOWCTB XMUMHUYECKUX 3/7IEMEHTOB U 00Opa30BaHHBIX MMH BEILeCTB OT
3JIEKTPOHHOT'O CTPOEHHUsI aTOMOB;

— 00BSICHATH TIPUUMHBI MHOT000PAa3us BeIleCTB Ha OCHOBe O0IIMX Ipe/icTaB/ieHu 00 UX cocTaBe U
CTPOEHUY;

— TIpUMEHATb T[IpaBW/a CHUCTEMaTHUYeCKOM MeXAYHapoJAHOM HOMEHK/IAaTypbl KakK CpefCcTBa
pasnuueHus U WAeHTU(UKALMK BeleCTB 110 UX COCTaBy U CTPOEHMUIO;

— COCTaB/ATb MOJEKYJISIDHbIe M CTPYKTYPHble (DOPMYJIbl OPraHMYeCcKMX BeleCTB KakK HOCUTesei
VMH(pOpMaLMU O CTPOEHUU BellleCTBa, ero CBOMCTBaX M MPUHA//Ie)KHOCTH K OIpe/e/leHHOMY K/1accCy
CcoeIMHeHUH;

— XapakKTepH30BaTb OpraHUYeCKHe BelecTBa 10 COCTaBy, CTPOEHUIO M CBOMCTBAM, yCTaHAB/IUBATh
MIPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MEX/Y JaHHbIMU XapaKTepUCTHKAMU BelleCTBa;

— MPUBOJUTH NIPUMepbl XMMUUECKUX peakli, PacKpbIBAIOIMX XapaKTepHble CBOWCTBA TUIIMUYHBIX
Tipe/iCTaBUTe/Iell K/IaCCOB OpPraHUuUeCKUX BeIeCcTB C LieJibl0 UX WJeHTU(UKALUU U 00bsCHeHuUs
06J1acTH TIPUMEHeHWST;

— MPOTHO3UPOBaTh BO3MOKHOCTb INPOTEKaHHs XMMUUECKHX peakl[Mid Ha OCHOBe 3HaHUM O TUMax
XUMHYeCKOHW CBSI3U B MOJIeKY/laX PeareHTOB M X peaKLMOHHOM CrIocOOHOCTY;

— WICTIO/Ib30BaTh 3HaHUS O COCTaBe, CTPOEHUU U XMMHUUECKMX CBOWCTBAX BeLeCTB AJisi 6e301macHOro
NIPUMEHEHHs B [IPAKTUYeCKOU JIesITeJIbHOCTH;

— TIPUBOJIUTHL TIpPUMephbl TMPaKTUUeCKOro WCII0/b30BaHUsl TPOJYKTOB TepepaboTKu HedTH U
NIPUPOJHOr0 rasa, BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM (I10/IM3TH/IeHa, CUHTeTUUYeCKOro Kayuyka,
aLleTaTHOTO BOJIOKHA);

— IPOBOJUTH OMBITHI II0 PACIIO3HABAHMIO OPraHUUYeCKUX BelleCTB: IJIML|epyHa, YKCYCHOM KUCJIOTHI,
Herpe/ieNIbHbIX >KUPOB, TJIFOKO3bl, Kpaxmasa, Oe/lKOB — B COCTaBe IUILEBbIX TMPOAYKTOB U
KOCMEeTUYeCKUX CPeJCTB;

— B/aZieTb TpaBWIaMU W TipueMamu 0Oe3oracHoi paboTbl C XUMUYECKUMU BelleCTBaMU U
nabopaTopHBIM 0060py/I0BaHUEM;

— YCTaHaB/IMBaThb 3aBUCUMOCTb CKOPOCTU XWUMHWUECKOM peaklUd W CMeLleHUsl XUMHUYEeCKOro
pPaBHOBECHsI OT pas/MuHbIX (PAKTOPOB C LieJIbK0 OTpe/ie/IeH|s] ONTUMa/IbHbIX YC/IOBUMA MPOTEKaHUs
XMMHUYECKUX TIPOLIeCCOB;

— IIPYUBOJIUTH NIPUMepBI FM/IPOJIM3a COJIed B TIOBCEJHEBHOU JKU3HU Ye/IOBeKa;

—  TpUBOJUTH  TpPUMEpPbl  OKUC/IUTENbHO-BOCCTAHOBUTE/BHBIX  peakluii B IIPUpOJe,
IIPOM3BO/CTBEHHBIX MPOLieccax U KU3HeJesTe/IbHOCTH OPraHUu3MOB;

— TIPUBOJWTH TIPUMEPbl XUMUYECKUX PeakLUi, PAaCKPhIBAIOI[MX OO0IWe XUMUYeCKHe CBOMCTBa
TIPOCTBIX BeIlleCTB — MeTa/VIOB U HEMeTall/IoB;

— TPOBOJUTH pacyeTbl Ha HAaXOXKJEHHe MOJIEKY/ISIpPHOU (hOpMyJibl yraeBOJOPOAA MO MPOAYKTam
CrOpaHusi U MO ero OTHOCUTE/IbHOW TUIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZAIINUX B ero
COCTaB;

— BJIa/IeTh TIpaBW/IaMu Oe30macHOro obpalljeHus C eAKUMH, TOPIOUMMHU M TOKCUYHBIMH BelljeCTBaMU,
cpeCcTBaMU OBITOBOM XUMUM;

— OCYILLEeCTB/SATb TOWCK XMMHUUECKOW MH(OpPMaLMM IO Ha3BaHUAM, UAeHTU(UKATOpaMm,
CTPYKTYPHBIM (pOpPMYJ/iaM BellleCTB;

— KPUTUUYECKU OLleHHWBaTb U WHTEPIPETUPOBaTh XUMHUECKYH HH(OpMaLMIO, COZep)Kallyrcs B
cooOI11leHUsIX Cpe/ICTB MacCOBOM MH(OpMaLK, pecypcax VIHTepHeTa, HayYyHO-TIOMYJ/ISIPHBIX CTaThsIX
C TOYKH 3peHUsi eCTeCTBeHHO-HayUHON KOPPEKTHOCTH B LIe/ISIX BBISBJIEHHUS OIIMOOUHBIX CY>KIEHUM
1 GopMUpOBaHUsI COOCTBEHHOM TO3ULIUH;



— TIpeACTaBIATh TMYTH pelleHus Tr100anbHBIX TPo06/eM, CTOSIUX Tepesi Ye0BeUYeCTBOM:
9KOJIOTMUECKUX, SJHePreTUUeCKUX, ChIPbeBbIX, U POJIb XMMHUH B pellleHUH 3THX NpobieM.

BI)IHYCKHI/IK Ha 0a3oBOM YPOBHE MO/JIYYUT BO3MOKHOCTb HAYUUTDHCH:
— WUIIOCTPUPOBATh Ha TIpUMepax CTaHOBJIeHHe U SBOJIFOL[MI0 OPraHMuecKol XUMHU KakK HayKy Ha
pa3/IMUHBIX UCTOPUUECKUX JTarax ee pa3BUTHS;
— WUCII0JTb30BaTh METO/bI HAYUHOTO MO3HAHKS TIPY BBITIOJTHEHUH TIPOEKTOB U yueOHo-
HCC/IeIoBaTe/TbCKUX 3a7iau TI0 U3yUeHUI0 CBOMCTB, CIIOCOO0B TIO/TyYeHHsT U paclio3HaBaHMUSI
OpraHUuecKuX BelllecTB;
— 00BSICHAITH TIPUPO/Y U CIIOCOOBI 00pa30BaHMs XMMUUECKOW CBSI3U: KOBAJIEHTHOH (TIO/ISIPHOM,
HeTo/ISIPHOM ), MOHHOM, MeTaslyInueCcKol, BOZOPO/IHOM — C 1ieJIbl0 Orpe/ie/ieHHsi XUMUUeCKOou
aKTUBHOCTU BeIl|eCTB;
— yCTaHaB/IMBATh TeHEeTUUECKYHO CBsI3b MeX/y K/laCCaM{ OpraHUueCKUX BelllecTB /Jisi 000CHOBaHUs
TIPUHLIUITHAATBLHONM BO3MOXKHOCTH TOTyYeHUs] OpPraHuueCKUX COoeJMHeHU 3a/laHHOT0 COCTaBa U
CTpOEeHWUs;
— yCTaHaB/IMBaThb B3aUMOCBSI3U MeX/y (aKTamMu U Teopuel, MPUUUHOM U CJieICTBUEM TIPU aHaIn3e
Npob/IeMHBIX CUTyali U1 0600CHOBaHUM MTPUHMMAaeMbIX PellleHH Ha OCHOBe XUMUUEeCKUX 3HaHWM.

TpeGoBaHMsA K YPOBHIO MOATOTOBKH 00yJarOIMXCHA.

anmnec;[ B pe3y/ibTdTe YCBOECHHSA Pa3ie/id JO/DKHbI 3HATh/TIOHUMATh:

v

v

v

v

yMeTh:
v

v

BO)KHEWILIMe XWMUUECKHe TIOHSTHS: BeLeCTBO, XUMMWYECKUM S/IeMeHT, aToM, MOJeKy/a,
OTHOCUTEJIbHAsi aTOMHAasi U MOJIeKYJ/IsIpHasi MacChl, MOH, a/JIOTPOIHsI, U30TOIbl, XUMHUYECKasi CBSI3b,
3J1eKTPOOTPHULIATE/IbHOCTh, BaJIEHTHOCTb, CTEMEeHb OKWC/IEHUs, MOJIb, MOJISIDHAasi Macca, MOJISIPHBIN
00bEM, BelllecTBa MOJIEKYJ/ISIDHOTO W HEMOJIEKY/SIPHOTO CTPOEHMsl, PacTBOPbI, JI€KTPOIUT U
He3JIeKTPOJIUT, 3JIEKTPOJIMTUUeCKass AWCCOLMALINS, OKWCIUTe/Nb M BOCCTAHOBUTENb, OKHUC/IEHWEe U
BOCCTaHOBJIEHWe, TerioBoM 3(@deKT peaklyd, CKOPOCTb XUMHWUYECKOW peakluu, KaTajus,
XUMUUeCKoe PaBHOBeCHe, YI/IepOHbIN CKesieT, (PyHKLIMOHA/IbHAs TPYTINa, U30Mepus, TOMOJIOTUsl;
OCHOBHbIE 3aKOHbl XMMHMM: COXPaHEHHEe MacChl BEILeCTB, MOCTOSHCTBA COCTaBa, MepPUOJUYeCKUA
3aKOH;

OCHOBHbIE TEODUM XUMHUU: XMMHYECKOW CBSI3U, 3/€KTPOIUTAYECKOW AUCCOLMALIUM, CTPOEHHs
OpraHUYeCcKHX COeIMHEeHUN;

BaKHelIIIMe BellleCTBA W MaTepuasbl: MeTaH, TW/eH, aljeTuseH; OeH30J1, 3TaHO/, JKUPBI, MbLIa,
TJIFOKO3a, Caxapo3a, Kpaxmas, KieTuaTKa, Oesikd, WMCKYCCTBeHHble M CHHTETUYeCKHe BOJIOKHA,
Kay4yKH, TJ1aCTMacchl;

Ha3bIBaTh U3yUeHHbIE BellleCTBa M0 «TPUBUA/ILHON» U MEXXIyHAaPOJHOW HOMEHK/aType;
orpeJiensiTh: BaJIeHTHOCTh U CTelleHb OKMC/IeHUs] XUMUUeCKUX 3/IeMeHTOB, TUT XUMUUeCKOW CBSI3U B
COeIMHEeHUSIX, 3apsi/| MOHA, XapaKTep Cpe/ibl B BOAHBIX PACTBOPaX OPraHUUeCKUX COeMHEHWUH,
OKHCUTE/Ib U BOCCTAHOBUTEJTh, TIPUHA/IJIEXKHOCTH BeI|eCTB K pa3/TIMUHbIM K/1aCcCaM OpraHUueCcKuX
COoeIMHEeHUH;

XapaKTepU30BaTh: OCHOBHbIE K/IaCChl OPraHUYeCKUX COeIMHeHUM; CTpOeHre U XUMUUeCcKue
CBOMCTBA M3YUYEHHBIX OPraHWUYeCKUX COeUHEeHW;

O0BSICHATh: 3aBUCHMOCTb CBOWCTB BEIIIECTB OT UX COCTaBa M CTPOEHUST; TIPUPOAY XUMUUECKOU
CBsA3U (MOHHOM, KOBaJIEHTHOM, METa/I/TUYECKOM), 3aBUCHUMOCTb CKOPOCTU XHUMUUECKOW peakLU U
T0JI0KeHHUsI XUMHUUYeCKOT0 PaBHOBECHsI OT Pa3/IMUHbIX (PaKTOPOB;

BBITIOJTHSTh XUMUUECKHUM SKCIIEPUMEHT 110 PaCliO3HaBaHUIO BayKHEWILIMX OPraHUUeCKUX BeIeCTB;
TPOBO/IUTb CAMOCTOSITE/IbHBIN MOMCK XUMUUYeCKON MH(OPMAaIUHU C UCTI0/Ib30BaHHUEM Pa3/TMUHbIX
WCTOYHUKOB (HAay4YHO-TIOMYJ/IIPHBIX W3/IaHUH, KOMIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB VIHTepHeTa);
HCTI0/Tb30BaTh KOMITBIOTEPHbIE TEXHOJIOTHH /IJisi 00pabOTKH M repeiaul XUMHUUueckoi nHGopMaliim
U eé Mpe/icTaB/ieHUs B Pa3/IMUHbIX opMax;

HCTI0/Tb30BaTh TIPUOOpPETEHHBIE 3HAHUS M YMEHUS B TIPAKTUUECKOM /1eATeTbHOCTH U ITOBCeAHEBHOM
JKU3HU [IJIST:

00BSICHEHUS] XUMHUUECKUX SIBJIEHUH, TIPOUCXO/ISIINX B TIPUPO/Ie, OBITY ¥ Ha TPOU3BO/ICTBE;
onpejeneHusi BO3MOXHOCTU NPOTEKaHWs XUMUUeCKUX MPeBpalljeH!i B Pa3/IMUHbIX YCI0BUSX U
OLIeHKM WX T0C/Ie/ICTBUI;

5KOJIOTMYeCKY TPaMOTHOTO TIOBeZIeHUsI B OKPY>Karolllel cpeJe;



OLIeHKU BJIMSTHUSI XUMHUYECKOTO 3arpsi3HeHHsT OKPY KaloIel cpe/ibl Ha OPraHu3M YesioBeKa U JIpyrue
JKVBbIe OPTaHU3MBbI;

6e30macHOT0 oOparleH s C TOPIOUUMH U TOKCUYHBIMU BellleCTBaMH, 1ab0paTOPHBIM
obopy/ioBaHueM;

TIPUTOTOBJIEHUS] PACTBOPOB 33/IaHHOW KOHIIEHTPALMHY B OBITY U Ha ITPOU3BO/ICTBE;

KPUTHUECKOH OLIeHKH /I0CTOBEPHOCTH XMMUYeCKOW MH(OpMaLMH, TIOCTYTatoIIel U3 pa3HbIX
VICTOYHUKOB.

YMK Ha 2020-2025 y. roga

10 knacc | Xumus. 10 kacc. TabpuensH, O. C. . T'. Octpoymos, C.A. CnagkoB Xumusl.

O. C. TI'abpuensH, M. TI. | 10 knacc: yuebHUK /151 0011[e00pa30BaTeTbHBIX yUPeXKAeHU
Ocmpoymos, C. A. | O.C. T'abpuensH. - M.: «ITpocgeijerue», 2019,

Cnadkos.  Xumusi. 10
Kjacc. ba3oBelii ypoBeHb.
YuebHoe rocobue.

11 knacc | Xumus. 11 knacc. abpuensiy, O. C. . T'. Octpoymos, C.A. CnagkoB XuMusi.

O. C. TabpuensH, HU. I. | 11 knacc: yueGHUK 151 0011ie00pa30oBaTenbHBIX yUpexjeHni
Ocmpoymos, C. A. | O.C. T'abpuesnsH. - M.: «IIpoceeiieHue», 2019,

Cnadkos.  Xumms. 11
Ksacc. ba3oBelii ypoBeHb.
YuebHOe mocobue.

MeToguueckue mocoous

10 O. C. I'abpuensH, C. A. Cradkos. Xumusi. 10 knacc. ba3oBeiii ypoBeHb. Pabouasi TeTpajib.

Kmacc | O. C. I'abpuensH, Y. B. Tpueybuak. Xumus. 10 knacc. Ba3oBeiii ypoBeHb. IIpoBepouHbie u
KOHTPOJIbHBIE PabOTHI.
[MupmHa, H. B. Xumumsa. 10 knmacc: TecToBble 3a/aHusi [/l TOATOTOBKM K MTOTOBOM
aTTeCcTalLUu.

11 O. C. I'abpuensH u Op. Xumusi. 11 knacc. ba3oBbiii ypoBeHb. MeToanueckoe mocoOue.

Knacc | O. C. I'abpuensin, C. A. Cnadkos. Xumusi. 11 knacc. ba3oBeii ypoBeHb. Pabouasi TeTpajib.

O. C. TI'abpuensiv, U. B. Tpueybuak. Xumus. 11 xnacc. Ba3oBblii ypoBeHb. [IpoBepouHbie U

KOHTPOJIbHBIE PabOTHI.

Nure | Konmnekuus «EcTecTBeHHO-HayuHbIe SKCIIePUMEHThI»: XUMHUs http://experiment.edu.ru ;

pHer | XuMwus JJisl BCeX: WIIOCTPUPOBAHHbIE MaTepuaibl 10 001iel, opraHn4ecKou u

pecyp | HeopraHuueckou xumuuhttp://school-sector.relarn.ru/nsm/;

ChbI XuMus 17151 IIKOBHUKOB: calT [Imutpusi bonorosa http://chemistry.r2.ru ;

[MTkonbHas xumushttp://schoolchemistry.by.ru;
OnekTpoHHas 6UOMMOTEKA TI0 XMMHMM U TexHHKe http://rushim.ru/books/books.htm;

OpraHuyeckast XMMUsL: 3JIEKTPOHHBIN YUeOHUK [I7Isl CPeTHEH ITKOJIbI
http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru ITpescTaBnieHb! ciiefyroriye pyOpUKU: COBETbI aOUTYPHEHTY, YUUTETO
XVMUWH, CIPABOYHUK (OueHb OoJibilasi oZbopKa Tabuil U CpaBOYHBIX MaTepHasioB), Becénast
XUMUs1, HOBOCTH, OJTUMITHA/IbI, KyHCTKaMepa (Macca MHTEePeCHBIX UCTOPUUECKUX CBeZIeHHUH )
http://www.hij.ru/ )KypHan «Xumusi ¥ KU3Hb» TOHSITHO M 3aHMMaTe/bHO paccKasbiBaeT 000
BCEM MHTEPECHOM, UTO TIPOMCXO/JUT B HAYKe U B MUPE, B KOTOPOM MbI KUBEM.

http://chemistry-chemists.com/index.html 3nekTpoHHBIN >XypHan «XHUMHUKA U XuMmusi». B
>KypHasie TpefCcTaB/ieHO MHOXXECTBO OMBITOB MO0 XUMHM, COZEPXXUTCS MHOTO 3aHUMaTelbHOMN
WH(OPMaLIMH, TT03BOJISIFOIIEN YB/leUub YUeHUKOB YKCTIepUMEHTaIbHOM YacThIO TIpeiMeTa.
http://c-books.narod.ru JIutepaTypa 1o XUuMHH.

http://1september.ru/. JKypHan «IlepBoe ceHTSOpsi» [A7s yuuTesell W He TO/NBKO. B HEM
Tpe/iCTaB/eHO OO0JIbIIOe KOMMYeCTBO PabOT YUEHHKOB, B TOM UHC/Ie W MCC/IeI0BATETbCKOTO
XapakTepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJ/IbHBIN TIOPTal CO CChITKaMU Ha
oOpa3oBaTesibHbIe CAaWThI TI0 XUMUH.




www.periodictableru COOpHUK cTaTeli O XMMHYeCKHX 3jeMeHTaX, W/UTFOCTPUPOBAHHBIN
9KCIIepPUMeHTaMHU.
MarepuaibHO-TeXHHYeCKOe U HH(OPMAI[HOHHO-TeXHHUYECKoe o0ecreueHue
1. Kabunet xumun 1 Xumudeckasi 1aboparopusi.
2. Habopsb! peakTHBOB ¥ J1abopaTopHOe 000pyAOBaHKE 110 XUMUH.
3. [IlapocTepskHeBble MOZe/I OPraHUYeCKUX BellleCTB U KPUCTA/UIMUeCKUX PeLIeTOK.
4. KommneroTep.
5. Konnexiyy npyupojHbIX COeiJMHeHNH, MUHepasioB, CUHTETUYeCKUX BellleCTB.
6. MynbTuMeauiiHble mocobusi: «Xumust 10-11 kmace», «XuMust JJist BCEX».
O0OopynoBaHHe KaOUMHETa XUMHH

KabuHeT xvmuu 000py/I0BaH CrieLMaIbHbIM A€MOHCTPALIMOHHBIM CTOJIOM. 17151 0becrieueHust
JIy4llleld BUJMMOCTHY [JeMOHCTPALIMOHHBIY CTOJI YCTaHaB/IeH Ha MOJuyMe.

KabuHeT XxvmMuu 000py/I0BaH BBITSDKHBIM IIKa(OM, PAaCTIONI0KeHHBIM Y HAPY)KHOU CTEeHBI BO3/Ie
cTosia yuuTess. st mpoBefeHus 1ab0paTOPHBIX OIBITOB MCIIO/IB3YIOT TOJIBKO MUHU-CITUPTOBKH.

YuebHast 0CKa XOPOLLIO OUMILATHCS BIaXKHOU I'yOKO, N3HOCOCTOMKast, TEMHO-3e/IEHOTO 1IBeTa.
YuebHast focka 0b6opyZoBaHa couTaMH, KOTOpbIe PUKPEI/IeHbI K CTeHe.

KabuHeT X¥MUM OCHAILIEH X0JIOIHBIM U TOPSTYUM BO/IOCHAOKeHHeM 1 KaHaiu3aluei.
B kabuHeTe XHMHH eCTh aNiTeYKa, B KOTOPYIO BXOJAT:

. ’KryT KpoBOOCTaHaB/IMBaOLMI Pe3UHOBbINM — 1 IIT.
. [Ty3bIpb Asist nbaa — 1 wT. (rUnoTepMyUyecKuii maket — 1 mit.).
. BUHT cTepunbHBIN, UPOKUM 7 X 14 cM — 2 wiT.
. buHT cTepunpHBIl 3 X 5 €M — 2 WT.
. BuHT HecTepunbHbIN — 1 IT.
. Candetku cTrepuibHble — 2 YII.
. BaTa crepunbHas — 1 ym.
. JlevkoriacTeIpb IIMPUHOM 2 cM — 1 KaTy1ka, 5 cM — 1 KaTyllKa.
. bakTepuiHbIN 1eUKONIACThIPb pa3HbIX pa3mepoB — 20 LiT.
10. CrimpToBoii pacTBOp HMozga 5%-Hblil — 1 (1akoH.
11. Boanblli pacTBOp aMMHaka (HallaThIpHBIN CIIKMPT) B aMmmy/jiax— 1 yII.
12. PactBOp nepokcuga sogopopa 3%-ueii — 1 yr.
13. [lepmaHraHaT Kanus KpUCTaJIM4eCKUi — 1 yri.
14. Ananerus 0,5 r B Tabnetkax — 1 ym.
15. Hacrolika Banepuanbl — 1 yII.
16. HoxxHuupbr — 1 1mT.

@®opmMbI opraHu3anuy 00pa3oBaTe/IbHOr0 NPOIecca: UHAWBUAYaTbHAs, MapHasi, TPYIIIoBasi,
VHTepaKTUBHasl.

OO UT A, WN -

MeTtoabl U opMbI 00yueHHs

* OMpefesIIOTCS C YYeTOM WHAWBUAYAIbHBIX W BO3PACTHBIX OCOOEHHOCTeH yuJallXcsl, Pa3BUTHS U
CaMOpa3BUTHSI TMUHOCTH. BoBeueHWe ydaluxcs B Pa3HOOOpas3HYH [IeATeNbHOCTh SIBJISIETCS yC/IOBUEM
NpUOOpeTeHUs] TIPOYHBIX 3HaHWM, TMpeoOpa3oBaHUsi WX B YOeXJeHWs UM YMeHHs, CTaHOBJIEHUS
OTBETCTBEHHOCTU KaK UepThbl TUUHOCTH;

A) 10 UCTOYHMKY 3HAHUWI: CIOBECHBIE, Har/siJHbIe, TIPaKTUYeCKHe MeTOZbI 00yueHus;

b) 1o ypoBHIO TO3HaBaTe/NbHOW AKTUBHOCTH: MPOOJIEMHBIN, YaCTHUHO-TIOMCKOBBIA, OOBSICHUTETHHO-
WITIOCTPAaTUBHBINA MeTo/] 00yueHus;

B) mno npuHUuMy pacuieHeHUsi WA COeJIVHEHHUs 3HAHWW: aHaJUTUUeCKWW, CUHTeTUUYeCKHUH,
CpaBHUTEJTBHBIHN, 00001IaOLIHIA, KIacCU(UKAILIMOHHBIA MeTo/] 00yueHusl.

* TIporpaMmMa IpejycMaTprBaeT MpoOBe/ieHre TPaJULIMOHHBIX YPOKOB, YPOKOB-CEMUHApPOB KakK O/IHOM U3
¢dopm 000O0IIAIOIMX 3aHATHH, YPOKOB KOPPEKTUPOBKH W 0000IIeHWs 3HAHWM yualluxcsi, TIPOBeJieHHe
nabopaTOPHBIX U MPAKTUUECKUX PaboOT Ha ypoKax;

* [ Pa3BUTHSl JTMYHOCTU yUeHWKa WCIIOJb3YHOTCsS KOMIIeTeHTHOCTHbIE TeXHOJIOTUM (MeTOJ MPOeKTOB,
Hay4yHbIX  WCCIe[0BaHWM,  MOpT(h0/N0),300poBbecOeperamiiye  TeXHOJOTHH,  HUH(MOPMAIMOHHO-
KOMMYHUKAIIMOHHbIE TeXHOJIOTUH, UHAUBUYaTbHO-OPUeHTUPOBAHHAs, pa3HOyPOBHeBast TEXHOJIOTHS;

Buabl KOHTpOJIA
* [To MecTy KOHTpOJIS Ha 3Tanax 00yueHus:: TeKyIHii (OriepaTUBHBIN), UTOTOBBIN (BBIXOHOM).



* Tlo crocoby oOIeHUWBaHUS: «OTMETOUHasl» TEXHOIOTHsSI (TPaAMLIMOHHAS), «PEUTHHTOBas»
TexHosiorusi (6a/IbHO-HAKOTIUTe/TbHAST), «KaueCTBeHHash» TeXHOJIOTHs (CoueTaHWe MeTofa Habmo/eHus ¢
5KCIIEPTHOU OLIEHKOW, T.e. YCBOWJI — He YCBOWJI, OBJIaZiesl — He OBJIaZien).

« Ilo crocoby opraHu3alid KOHTPOJIS: aBTOMATHUeCKWH (MAalllMHHBIM), B3aMMOKOHTPOJIb,
KOHTPOJIb YUUTEJIsl, CAMOKOHTPOJIb.

* 1o Bepymm GyHKLMSAM: AUATHOCTUYECKWH, CTUMYJIUPYIOLIMH, KOHCTaTUPYIOLLIAMN.

* TTo criocoby momydeHusi HHGOPMAI[UM B XOJie KOHTPOJIS: YCTHBIA MeToJ (BK/FOUAeT OMpOCHI,
cobecesioBaHUsI, 3aueThl), MUCbMEHHBbIM MeToZ (MCMO/b3yeT KOHTPOJIbHbIE, pa3/MuHbie TPOBEPOUHbIe
paboThI), TPAaKTUYeCKWd MeTof (COCTOMT B HaO/IOZieHHWe 3a XO/OM BBITIOJIHEHWS TPAKTUUYeCKUX U
nabopaTopHBIX paboT, a Tak)Ke MPOEKTOB).

DopMBbI KOHTPOJIA
* cobecesioBaHME,;
* 3KCIIpecc-omnpock! (AuddepeHLIPOBAHHbIN, UHAUBUAYATbHbIN);
* 3aUeT;
* caMOCTOsATe/IbHas paboTa;
* KOHTpOJIbHast paboTa (B ToM uncie gomaiHss KP)
* TeCTUPOBaHMUE;
* HabOJ/I0 1eHue.

IIpoBepKa U oLleHUBaHUEe 3HAHUN U YMEHMH, yYallfuXCs 10 XUMHUH

Pesynbratel 00yueHWs XWMHUHM [O/DKHBI COOTBETCTBOBaTh OOIIMM 3aj7ayaM TpeiMeTa U
TpeOOBaHUSIM K €ro yCBOEHHIO. Pe3ysbTaThl 00y4YeHHsl OIEHHMBAIOTCS TI0 MATHOA/UIbHOW cucteme. [Ipu
OlLIEHKe YUMTBHIBAIOTCSA C/Ie[yIol[ie KaueCTBeHHbIe TIOKa3aTeId OTBETOB: TIyOWHa (COOTBETCTBHE
W3yUeHHbIM TEOpPeTUUYeCKUM O0000IeHHsIM); OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpOrpamMMe
YMEHUSIM TPUMEHSITh TOJyueHHYI0 HWH(OPMALMI0); T0/JHOTa (COOTBETCTBHME 0O0beMy TpOrpaMMbI U
uH(popMary yueOHUKa).

[Ipu olLleHKe YUYMTHIBAIOTCS UKWCIO M XapakTep OWIMOOK (CylleCTBeHHble WU
HecyIecTBeHHbIe). CyllleCTBeHHbIe OIIMOKYA CBsSI3aHbl C HEJIOCTaTOYHOW TJIyOWHOW M OCO3HAHHOCTBIO
oTBeTa (HarpyUmep, y4YeHHK HeNpaBU/IbHO yKa3ajl OCHOBHbIE TIPU3HAKHU TOHSITHM, SIBJIEHUM, XapaKTepHbIe
CBOMCTBA BeIllleCTB, HETIPABW/ILHO C(OPMYJIMPOBAJ 3aKOH, TIPABWIO U T.I. UM YU€HUK He CMOT MPUMEHUTH
TeopeTUYeCKWe 3HaHusl i OOBSICHEHUSI W TIpe[CcKa3aHWs SIBJI€HWM, YCTaHOBJIEHWS TIPUYUHHO-
CJIe[ICTBEHHBIX CBsI3el, CpaBHeHUsI W KiacCu(UKaliu siBIeHWH W T. 1.). HecyiecTBeHHble OIMOKH
OTIpPe/IeJISTFOTCST HETIO/THOTOM OTBeTa (Harpumep, YITylijeHWe M3 BHjja KaKoro-mmbo HexapakTepHoro (akra
MpU OMNWCAHWU BelllecTBa, Mporecca). K HUM MOXHO OTHECTHM OrOBOPKM, OINKCKH, [JOMYLeHHbIE IO
HEBHMMaTeJIbHOCTH (HarpuMep, Ha /1Ba U 0osiee ypaBHeHUs peaki[iil B IOJIHOM WOHHOM BU/Jie [IOMyIleHa
o/iHa onMbOKa B 0003HaUeHUHU 3apsi/ia MOHA).

Pe3ynbTaTthl 00yueHUsi TIPOBEPSIOTCS B TPOLECCe YCTHBIX W TTMCbMEHHBIX OTBETOB YUallUXCs, a
Tak>ke TIPU BBITIOJTHEHUA UMY XMMHAUECKOTO 3KCIIepUMeHTa.

OneHka yCTHOro oTBeTa

OneHka «5»

1. OTBeT MoJIHBINM Y NIPaBU/IbHBIN Ha OCHOBAaHWUM U3yUeHHbIX TEOPU.

2. Marepuan U3/10)KeH B OIpe/ie/IeHHOM JIOTMUeCKOU Moc/ieZjoBaTe/IbHOCTH TUTEPATyPHBIM SI3bIKOM.

3. CzienaH caMOoCTOSITe/IbHBIN BbIBOJ, K OTBETY.

4. Tloka3aH HaBbIK B COCTaB/IeHUU YPaBHEHWH peakLvidi, KOMMEHTUDPYIOLMX OTBeT.

5. XapakTepuCTHKa 3/IeMeHTa /JlaHa [PaBUWIbHO B CBeTe TEOPUM CTPOEHUS aToMa.

6. XapakKTeprCTHKa BelllecTBa JaHa MPaBUWIbHO B CBETe TEOPUM 3JIEKTPOIUTUUECKOW [TUCCOLMAL1H.

Onenka «4»

1. OTBeT NoJiHbIY ¥ MPABU/IbHBIA HA OCHOBAaHWUY M3Y4Y€HHbIX TEOPUM.

2. Matepuan HW3/I0)KeH B OMpefie/ieHHOW JIOTMUeCKOW MOoC/e/l0BaTeIbHOCTU, HO [OMylieHbl 2-3
HeCyIIleCTBeHHbIE OIIMOKH, MCTIPAaB/IEHHBIE TI0 TPeOOBAHUIO YUUTEIS.

3. B cocraBneHrY ypaBHEHWM peakLWil JomMyileHbl 1-2 He3HauUTeTbHbIe OIIMOKH, UCTIpaBIeHHbIe
CaMUM YUYEeHUKOM.

Onenka «3»

1. OTBeT MOJIHBIA, HO TPH 3TOM JOMYyIleHa CyIeCTBeHHasl OIIWOKa, WX OTBET HETIO/HBIH,
HECBSI3HbI.
2. [TokazaHO yMeHUe B COCTaB/IeHWM YPaBHEHUI pPeaklyi, He CZiejiaH BbIBOJ, MO OTBETY.
OneHka «2»



1. Tlpu otBere 0OOHapy>KeHO HeMOHMMAaHHE YYaAIIUMCS OCHOBHOIO COZep)KaHusl yueOHOTo
MaTepuajia WA [OMYyIleHbl CYyllleCTBeHHble OIIMOKH, KOTOpble YuYall[uiicss He MO)KeT WCIIPaBUTh TIpU
HaBOZAIIMX BOMPOCAX YUYUTeEIs.

2. He noka3aHo ymeHMe B COCTaB/IeHUY YPaBHEHUM peakLUu.

Onenka «1»

1. OTcyTcTBHE OTBeTa.

OneHKa NMPaKTHYeCKOH padoThI
OtleHKa CTaBUTCS HA OCHOBAaHWM Ha0JTFO/IeHUS 3a YUaIllMMUCS U MMCbMEHHOTO OTYeTa 3a paborTy.
OueHka «5»

1. PaboTa BBITIO/THEHA TIOJTHOCTBIO, TTPABUIBHO.

2. CpenaHbl paBWIbHBIE HAO/TIO/IEHHSI U BBIBO/IBI, COT/IACHO TIOCTaBIEHHOM T[eJTH.

3. DKCIIepUMEeHT OCYIIeCTB/IEH TI0 TJIaHy, C YYeTOM TeXHWKH 0e30MacHOCTH W MpaBU pabOThI C
BellleCTBaMH U 000py/J0BaHHEM.

4. TIposiB/IeHbI OpPraHX3alIOHHO-TPY/10Bble yMeHHUs (TTO/AeP>KUBAETCS YMCTOTa paboyero mMecra
TIOPSIZIOK Ha CTOJie, SKOHOMHO WCITO/Ib3YIOTCSI PeakTHBBI), paboTa odopmieHa IpaMOTHO W COTJIAaCHO
TpeOOBaHUAM, COCTAB/IEHbI YDABHEHUST PeaKLVH.

5. B odopmieHun yka3aHbl Hab/TFO/IEHUS U CZie/IaHbl BBIBO/IBI COT/IACHO 1]e/TA PabOTHI.

Onenka «4»

1. PaboTa BbITIOJTHEHA TIPAaBWILHO, C/le/IaHbI TPABWIbHBIE HAOJIIO/IeHUsS U BBIBOJIbI, YKCTIEPUMEHT
OCYIIEeCTB/IEH TIOJIHOCTbIO, HO [IOMYIIeHbl HECYIeCTBeHHble OIMOKM B paboTe C BellecTBaMU U
00opy10BaHUEM.

2. TTIpu opopmsieHHrH pabOTHI JOMYIIEeHB! 1-2 HeCyIleCTBEeHHbIE OIIUOKH.

OneHka «3»

1. PaboTa BbIMO/IHEHA TPaBWILHO He MeHee YeM HarloJIOBUHY WM [IOMYyIleHa CYIeCTBeHHast
ommbKa B X0/ie 3KCIIEPUMEHTA, B 00bsiCHeHNH, B 0ohopM/ieHnH paboThl, B COOMIOIEHUN TTPABUT TEXHUKH
Oe3omacHocTH Mpu paboTe C BelecTBaMU M 00Opy/0OBaHWEM, KOTOpasi MCIPABJSETCs MO TpebOBaHUIO
yUHTeIs.

2. OTCyTCTBYIOT BBIBO/IbI U COOTBETCTBYIOIL[E YPAaBHEHHUSI.

OuneHka «2»

1. Oonyiensl aBe (M 6Oosee) CyIeCTBEHHBIX OIIMOOK B XOZie SKCTIEPUMEHTa, B OOBbSCHEHUH, B
odopmnennu paboThl, B COO/IOZIEHUM TIPaBU TeXHUKU 0e30macHOCTH Tipu paboTe C BeljecTBaMu |
000py/10BaHHEM, KOTOPbIE YUaIl[UiiCsl He MOXKET UCIIPAaBUTh 10 TPeOOBAaHUIO YUUTETS.

Ouenka «1»

1. PaboTa He BBINOJ/THEHA, Y YYAIL[ET0Cs OTCYTCTBYIOT KCIIEPUMEHTa/TbHbIE YMEHHUSI.
OneHKa yMeHHH peliaTh 3KCMePUMeHTa/IbHbIE 33/JauH

OneHka «5»

1. TlnaH pelieHus1 COCTaBJieH TIPaBUIBHO.

2. TIpaBUIbHO OCYII[ECTBIEH MTOI00P XUMHUECKUX PEaKTUBOB U 000pY/JOBaHMSI.

3. [Toka3aH HaBBIK B paboTe ¢ BemecTBaMu, coriacHo Th.

4. CocTaB/ieHbl COOTBETCTBYIOIL[E YPaBHEHUs PeaKLIUH U JIaH XOJ, PelleHus..

5. [laHo nosHOe 00BsICHEHHE U CZie/lTaHbl BHIBO/IBI.

Onenka «4»

1. TlnaH pelieHus1 COCTaBJieH TIPaBUIBHO.

2. TIpaBUSIBHO OCYIIECTBEH MOA00p XUMHUECKUX PEeaKTUBOB M O0OOPYZOBaHUS, HO TPU 3TOM
JIOTTy1i[eHbl He Oosiee 2 HeCyIleCTBEHHBIX OLIMO0OK B 00bSICHEHUU U BBIBO/IAX.

3. Ilpu paboTe c BelecTBaMu ZOMyIeHbl 1-2 oMbk, HecyljecTBeHHoe HapyiieHue OT.

Ouenka «3»

1. TlmaH pelieHWss COCTaBJeH TPAaBUIbHO. I[IpaBUIBHO OCYIIECTB/IE€H T000p XUMUYECKUX
peakTHUBOB 1 000py/10BaHKsI, HO [IOMYIIleHa OIMOKa B 00bsSICHEHUH U BBIBO[AX.

2. HecymjectBeHHoe HapylueHue OT.

3. OTcyTCTBHE X0/]a PelIeHUs] 1 COOTBETCTBYIOIUX YPaBHEHUH.

OneHka «2»

1. Jonymiensl 2 ¥ Oonee omwMOKU B TjlaHe paboThl, B TOAOOpe XWMMHUYECKUX DPEeaKTUBOB U
000pyj0BaHus, B 00BICHEHHUH U BBIBO/[AX.
Onenka «1»

1. 3agaua He pelieHa, HapyuieHre Th npu pabore c BelljecTBamMH.
OueHKa yMeHHs peliaTh pacueTHbIe 3a/jauu (1 pacueTHas 3ajjaua)



OneHka «5»
1. B 7noruueckoM pacCy>KJeHHWW U pellleHWd HeT OIIMOOK, 3a/laya pellleHa paljioHaTbHBIM
croco6om.
2. OdopmiieHa coriacHo TpeOOBaHUAM, B OTBETE IMOKa3aHbl 3HAHUS TEOPHH.
OueHka «4»
1. B noruueckoM pacCy>kKAeHUM U pellleHUd HeT CYIeCTBEeHHBIX OIMMOOK, HO 3a/aya pellleHa
HepaloHa/IbHBIM CTIOCOO0M, WK IOMyIIeHO He OoJiee IBYX HeCyI[eCTBEeHHBIX OIIMOOK.
2. OTBeT 3amucaH KpaTko, 6e3 TeopeTHUeCKHX BBIBO/OB.
OueHka «3»
1. B noruueckoM pacCy>kJeHUM HeT OINMOOK, HO [OMyCKaeTCs CyIeCTBeHHasl OIlMOKa B
MareMaTHYeCKUX pacyeTax.
2. OTBeT He 3amnucaH, oopM/ieHre He COTPOBOXK/AaeTCsl HanmucaHueM (Gopmy..
OueHka «2»
1.B floruueckoM pacCy>kJeHUH U pellleHUH UMEIOTCS CyIlleCTBeHHbIe OIITMOKHU.
2. 3ajaua He jOBeJleHa /10 KOHLa.
3. OTBeT OTCYTCTBYeT.
Onenka «1»
OTcyTCTBUE OTBeTa Ha 3aflaHUe.
OuneHKa MMCbMEHHBIX KOHTPO/IbHBIX PadoT (BK/TFOUAIOIINX pacueTHbIe 3a/lau, TIPeBpallleHus. . . )
[Tpu olleHKe TMMCbMEHHON KOHTPO/BbHOM pab0Thl HEOOXOJWUMO YUMTBHIBATH TPeOOBAaHUS €JUHOTO
opdorpaduueckoro pexkxuma. OIleHKa 3a WTOTOBYIHO  KOHTPOJBbHYHO  paboTy  KOppEKTHpyeT
Trpe/illieCTBYIOLIMe MPY BbICTaB/I€HWY OTMETKH 3a UeTBepTh, M0JIyrojue, To/,.
OueHka «5»
1. OTBeT MOJIHBIM U TIPaBW/IbHBIN, Ha OCHOBe W3YyUYeHHBLIX TeOpHH, ToKa3a-Hbl 0e3 oIIMbOK Bce
TpeOyIoIecss HaBbIKA, YMEHUS U 3HAHMUS.
Onenka «4»

1. OTBeT HeMo/HbIN UK JOMYILeHO He Oosiee ABYX HeCYI|eCTBeHHBIX OINOOK.
OneHka «3»
1. PaboTa BbITIO/IHEHAa He MeHee ueM HarloJIOBHHY, [OMYyIlleHa O/lHa Cyll[eCTBeHHasi OIlMOKa U MpH
Heu 2-3 HeCyll|eCTBeHHbIe.
OneHkKa «2»
1. PaboTa BBIMO/IHEHA MeEHbIIE YeM HAMOJIOBUHY WM COJEPXXUT HECKO/bKO CYIIeCTBEeHHBIX
OLIMOOK.
2. He noka3aHbl HU YMEHUSsI, HA HaBBIKH, TPEOYIOIIUECs /st BBIMOIHEHHS pabOTHI.
Onenka «1»
1. Pabora He BBIMO/IHEHA.
OueHKa TecTa ¢ BBIDOpOM OTBeTa
OneHka «5»
1. CraBUTCS B TOM C/lydae, eC/TM yUall[uiicsi OTBeTH/I MnpaBuibHO Ha 90% BOIPOCOB TecTa
Onenka «4»
1. CraBuTCH, €C/IM YUeHUK OTBeTWI MpaBuIbHO Ha 70 — 89% BOIpocoB TecTa.
OneHka «3»
1. CtaBuUTCS, €C/M YUeHUK OTBeTWI MpaBuabHO Ha 50 — 69% BompocoB TecTa.
OneHka «2»
1. CraBuTCH, €C/IM YUeHUK OTBETWI MPaBU/IbLHO MeHee ueM Ha 50% BOIPOCOB TecTa.
OueHka pedepara
OneHka «5»
1. Tnyboko packpbiTa Tema pedepaTa. VIMetoTcsi pe3ysbTraThl COOCTBEHHBIX WCCIEOBAaHUN WU
BBIBO/IbI TI0 000011IeH1I0 MaTepraa U3 Pa3HbIX UCTOUHUKOB, CXeMbl, TpaduKu, TabIULbI, UUTFOCTPALIUH.
2. TlpopaboTaH y4all[UMWCS 3HAUMTENbHBIM 00BEM JMTepaTyphl A pedepara, O UeM
CBUZETE/ILCTBYET CITUCOK JINTEPaTyPhI.
3. OdopmsieHre paboThl COOTBETCTBYET HOPMaM:
* TUTYNbHBIN JTUCT
* OryiaBneHuve
* OCHOBHOE€ COjiepKaHue
* BeIBO/bI
* CIMCOK JTMTepaTypbl



OueHka «4»

1. CraBuTCsl, ecii cob/rofieHbI Bce TPeOOBaHMUS K OL|eHKe «5», HO paboTa BBITIOJIHEHA HEOPEXHO,
OCHOBBIBAETCS HA U3yUeHHH 2-3 UCTOUHUKOB, 0(hOpMJIeHHEe He COOTBETCTBYET HOPMaM.

OneHka «3»

1. CraBurcs, ecni B paboTe HET pe3y/bTaTOB COOCTBEHHBIX HCC/EJOBAaHWN WM BBIBOJOB I10
000011IeHHI0 MaTeprasia U3 pa3HbIX HCTOUHHKOB.

OrneHKa NMMCbMEHHBIX PadoT

Oneska «5»

1. TIo/HO pacKpbITO COfiep)KaHHe Marepuasa B 00beMe MpOorpamMMbl, YeTKO M TPABU/IbHO [JAHBI
OTIpe/ie/IeH|st U PaCKPBITO CO/iep>KaHKe TIOHATHH, BEPHO HCIT0/Ib30BaHbl HAyUHbIE TEPMHHBI.

2. [1aH cpaBHUTE/IGHBIN aHa/M3 paHee MPUOOPeTeHHBIX 3HaHUM.

3. TToka3aHo MpakTHYecKoe 3HaHWe MaTepuaia.

Ouenka «4»

1. PackpbITO OCHOBHOE CO/Iep)KaHHe MaTepHara.

2. B OCHOBHOM TpaBWILHO [aHbI OIMpeJe/ieHHs] TOHATHM W KCIO/b30BaHbl HayUHbIe TEPMHUHbI
orpefie/ieHHsl TIOHATHUN HeroJiHble, [OIYIeHbl He3HauuTe/bHble HapyIlIeHusl I10C/Ie0BaTe/IbHOCTH
W3/I0’KeHUsI, HeOOJIbIlIMe HETOUHOCTH TIPU HCII0/b30BAHUM HAyUHBIX TEPMUHOB WM B BBIBOZAX U
000011IeHUSX.

OueHka «3»

1. YcBOoeHO OCHOBHOe CcoOfiep)KaHHe MaTepuasa, HO U3/I0)KeHO (parMeHTapHO, He BCer/a
TI0C/Ie/IOBATe/IbHO, OTPe/ie/IeHUs] TOHSATUN He BCerjia U He[OCTaTOUHO YeTKHe.

2. JomyirieHbl OMIMOKK ¥ HETOYHOCTH B HCIIO/Ib30BAHHUM HAyUYHOM TEPMUHOJIOTHH, OMpe[e/ieHun
TTOHSATUM.

3. B 1jesioM BeINoHeHO 2/3 o6bema 3a/iaHui.

OueHka «2»

1. OcHoOBHOe cofep)XaHHe y4yeOHOro Marepuaszia He PacKpbITO, JOMYIieHbI TPyOble OIIMOKH B
OTpeZie/IeHUH MOHSATHUM, PU PACKPLITUH TePMHUHOJIOTHH.
OneHka «1»

1. OrTBeT He JaH.

KaneHnpapHo-Tematuyeckoe ruiaHMpoBaHue B 10 Kiacce
(2 yaca B Heflest0, 68uaca)

Ne| Jda Tema Meoua- pecypcni OcHoBHOe cofepikaHue XapakKTepuCTUKA 0CHOBHBIX
Ta ypoKa Xumuu. ypoOKa BU/I0B ieATe/IbHOCTH
ool ¢ 3KCIePHMEHT, o0yuaromuxcs
/| nla pacyéTHbIe
m|alkK 3ajaun
H| m
Tema 1. IlpeameT opranuyeckoi xuMuH. Teopusi CTpoeHNs OPraHUYeCKUX coejMHeHUH A. M.
ByrtiepoBa (5 u)




[Ipegmer | IIpeseHTarus BBojHbIN HHCTPYKTaX N0 | Xapakmepu3oeamb
opranuue | «IIpasuna Th B TeXHUKe 0e30MmacHOCTH B | 0COOEHHOCTH COCTaBa U
CKOU KabuHeTe KaOuHeTe XHMHUH CTPOEHUSI OPraHUYeCKUX
XUMUU. XUMHUM». OpraHuueckue BellleCTBa: | BeLEeCTB.
Jemoncmpayuu. | npupopHsle, Knaccudunmposats ux Ha
[TnaBnenwue, VICKYCCTBEHHbIE U OCHOBe TIPOMCXOXK/IeHUS U
o0yr/iMBaHue 1 CUHTeTUYeCKHe. repepaboTKH.
ropeHue OcobeHHOCTH COCTaBa U Apeymenmupogamb
OpraHU4eCcKux CTPOEHHsI OPraHUUeCKUX HEeCOCTOSITeJIbBHOCTb BUTA/IM3Ma.
BeIL[eCTB. BelllecTB. BuTtanu3m u ero | Onpedensimb OTIUUKTE/TbHBIE
Mopenu monekysn | kpax. [loasTue 06 0CO00EHHOCTH yTIeBO/JOPOZOB.
OpraHhYecKux yr/1€eBO/IOpO/iax.
CcoeIMHEeHU
pa3HbIX K/IaCcCOB.
IToptpeter A. M.
ByTnepoga, . A1.
bepuenuyca, ®@.
Bénepa.
OcHoBHBI | [lemoHcmpayuu. | OCHOBHBIE TI0JI0’KeHUs dopmynuposamb OCHOBHBIE
e [TopTpeTsl TeOPUU XUMHUUYECKOI0 T10JI0KeHUS] TeOPUU
nonoxeH | A. M. Bytnieposa, | ctpoeHus XVMUUECKOI'0 CTPOeHHUs
us 3. ®panknanaa, | A. M. Bytneposa. A. M. Bytneposa.
Teopuu @. A. Kekyue. BaneHTHOCTB. Pa3znuuamb nousaTUs
XUMUYec CTpyKTypHbIe (OPMYJIbI — | «BaJIEHTHOCTb» U «CTeleHb
KOro TIOJIHbIE U COKpAalléHHBIe. OKHC/IEHUS».
CTPOEeHUs [IpocTeie (ofvHApHBIE) U CocTaB/iATb MOJIEKY/ISIPHbIE U
A. M. KpaTHble (IBOMHbBIE U CTPYKTYpHBbIe (hOpPMYJIBbL.
Byrtnepos TpOliHbIe) cBsi3u. B3aumHoe | Kanaccuguyuposamb
a. BJ/IMSIHME aTOMOB B KOBaJIeHTHbIE CBSI3U I10
MOJIeKyJie. KPaTHOCTH.
Vzomepu | JIa6. padora Nel | V30Mephnl U U30MepUs. ObvsCHSIMDb SIBJIEHNE H30MEePUU
1B W3roroBnenue Y B3aMMHOe B/IMsSIHE aTOMOB B
opraHuye | mojesnei MOJIeKyJie.
CKOM OpraHU4ecKux
XUMHUM U | COeMHEeHMM.
eé BUJbIL.

Tema 2. Yr/1eBoAOpPOAbI M UX PUPOAHbIe HCTOUHUKH (18 u.)




6 Ankanbl. | JIa6. padora Ne2 | AnkaHel, WM ripefenbHbie | Onpedensimb IPUHAZJIEKHOCTD
- Crpoenu | O6GHapyxeHUe yT/1€BOJIOPO/IbI. BeLL[eCTB K Pa3/IMYHbIM TUIIaM
7 e, TIPOAYKTOB I'omonornueckun psp, (peesIbHBIM UN
HOMEHKJ/I | TOpeHUs CBEYH. aJIKaHOB U ero o01ijast Herpe/ieflbHbIM) U KJ/laccam
aTtypa ¢dopmyna. CTpyKTypHas YIJI€BOZIOPO/IOB.
[Tonyuen V30Mepus yI1epoJHOM Haszbigamp vix no
e, venu. Pagykanel. MeXXlyHapO/HOU
CBOMCTBA Homenknartypa ankaHoB. HOMEHKJ/IaType,
RE XyMuyeckue CBOMCTBa XapakTepu30BaTh CTPOEHUE U
E| | mpuMene aJIKaHOB: FOpeHMe, CBOMCTBA Ba)KHEWIIINX
:| | Hue. peakLuM 3aMellleHus] Tipe/iCTaBUTesIel aIKaHOB.
- (ranoreHupoBaHue), Habaodams v onucblieamsb
; peakLsi pas3/IoKeHUs XUMHUUYECKUN IKCITePUMEHT C
MeTaHa, peakLus TIOMOLLBIO POJHOTO s13bIKA U
JleTJpUpOBaHUs dTaHa. A3bIKa XUMHH.
Jemoncmpayuu. I'openue O6obwjamb 3HaHUS U [ie/1aTh
aJIKaHOB (B TOM YMCJIe U U3 | BBIBOZbI O 3aKOHOMEPHOCTSIX
pe3epByapa rasoBou M3MeHeHHsl CBOMCTB
3akuranku). OTHolIeHre YIJIEBOZIOPOZIOB B
aJIKaHOB K pacTBopam TOMOJIOTUUECKHX psfax.
repMaHraHaTa Kaaus 1 Paszauyamb NOHATUS «HA30MepP»
OGpoMHOI BojIe. Y «TOMOJIOT».
8 Pemienvie | Pemenue 3akperieHWe 3HaHUW U YMeHue oyeHumb CBOU
3a/lau M1 | pacueTHBIX 3aflau | yMeHW. BeirnonHeHue yueOHble [JOCTIKeHUsT
ynpaxHe pacueTHbBIX YIIPa)KHEeHUM. YMmenue cocmasnsamsp nnaH
¢ | | HUM 1O petiieHust Ipo6/IeMBI
¢| | Teme YMeHre caMOCTOATe/IbHO
! | «Ankansr OpraHM30BbIBaTh yuebHOe
< ». JleliCTBHE
YMeHue npeobpasosbieamb
vHOpMaLMI0 U3 OJHOT0 BUja
B IPYTOM.
9 Askensl, | [lemoncmpayuu. | HernpepesnbHble Ha3sbieamb ankeHs! 110
- crpoenue | [lTonyyenue yI/1eBOJOPOABL. AJIKeHBI. Me>XyHapO/HOU
1 , 3TU/IeHa OtuneH. 'oMo/sioruueckuii | HOMEHK/IaType.
0 M30MepHu | peakLuen psp ankeHoB. CTpyKTypHast | Xapakmepu306amb C IIOMOLLBIO
A, Jerujparanyu Y IPOCTPaHCTBeHHast POJHOrO sA3bIKA U 3bIKA XUMUU
HOMEHKJI | 9TaHOJja, ero (reomeTpuueckas) CTpOeHHe, CBONCTBA, CITOCOOBI
aTtypa ropeHue 1 V30Mepusl. MOTy4eHust U 00/1acTi
[TosyueH | oTHOLIEHKe ITpombliiieHHOE TIPUMEHeHNs] STHJIeHa.
e, K pacTBopam TI0JIyYyeHye aJKeHOB: Habawodamb, caMOCTOSATETEHO
" CBOMCTBA | [TepMaHraHaTa KPeKUHI U TIPOBOJUTH U OIUCHIBATh
el Kanvsi 1 OpOMHOM | IeTHAPUPOBaHKe aIKaHOB. | XUMHUECKUN SKCIIePUMEHT.
¢ | | mpumene | Bope. JlabopaTopHoe nosyueHue | YcmaHaeaueamsb 3aBUCUMOCTb
o | | Hue. 3TU/IeHa — peakLus MeXX/ly TUIIOM CTPOeHHUs

Jerujparalyy 3TaHosa.
Peakiiuy nprcoeivHeHUS:
ryzpaTaLys,
TU/IporajioreHupoBaHue,
rajloreHyupoBaHye.
IIpaBuio MapkoBHUKOBA.
OxuciieHve aJKeHOB.
KauecTBeHHbIe peakijuu Ha
HeTipe/ie/IbHble
YIJIeBOAOPO/BL.

yIJIeBOZIOPOJA U ero
XUMUYECKUMHU CBOWCTBaMM Ha
TpuMepe JIOTUUeCKUX CBsi3ei:
rpe/ie/IbHbIA — peakLuu
3aMelleHUs], HeTipeieNTbHbIA —
peakLyy NprUCcoeUHEeHUsI.




1 Ankague | [lemoHcmpayuu. | AnKajyveHbl, WU Hasbigsamb syieHsl 110
1 HBI. Pasnosxenuve [IMeHOBbIEe YI7IeBOJOPO/bl. | MeXAyHapOogHOU
- Kayuyku. | kayuyka rpu CornpsokéHHbIe JUeHBI. HOMEHKJ/IaType.
1 HarpeBaHUH, Byrapuen-1,3, uzonpes. Xapaxkmepu308amb C TIOMOLLBIO
2 WCIIBITaHUe Peaxitus JleGezneBa. POJHOrO A3BIKA U A3BIKA XUMUU
£ MPOAYKTOB Peakijuu nipucoejviHeHys CTpOeHHe, CBOMCTBA, CIIOCOObI
£ pas/oyKeHus Ha ankagueHoB. Kayuyku: MoJTyueHust ¥ 00/1aCTH
: Henpe/eNlbHOCTh. | HaTypaJbHbIM, TIPUMEeHEeHHs] KayuyyKOB.
d Konnexus CUHTeTUYeCKUe Habmodamb u onucbigamsb
«Kayuykun». (byTazrieHOBBIH, XUMHUUECKUW SKCIIePUMEHT.
JIa6. pab6ora Ne3 | M30TIPEHOBBIN).
Nccnenosanue BynkaHusanuysa kayuyka.
CBOWCTB Pe3uHa. DOOHUT.
KayuyKOB.
1 Ankunbl | [leMmoHcmpayuu. | ALleTUl1eHOBbIe Ha3sbieampb 110 MeXXAyHapOJHOM
3 [Tonyuenue YIJIEBOZOPO/IbI, WIN HOMEHKJ/IaType a/IKUHBI.
- aljeTuIeHa ankuHel. [Tomyuenve u Xapakmepu308amb C TIOMOLLBIO
1 peakiuei TIpUMeHeHYe aljeTU/IeHa. POJZIHOTO S13bIKa U S13bIKa XUMUU
4 . TULpO/Ir3a XuUMHuuecKre CBOMCTBA CTpO€eHHe, CBOMCTBA, CIIOCOOBI
E Kapbuza aljeTuieHa: ropeHue, TosTy4yeHusi U 061acTu
Q KaJIbLIUs, ero peakLivy NpUCoeIMHeHUs: | IIPUMeHeHUs aljeTUIeHa.
[: ropeHuve v TU/IpOrajioreHUpoBaHue, Habaodamb u onucbigamb
OTHOLLIeHHe rajioreHupoBaHue, XUMUYECKUN 3KCIIepUMEeHT.
K pacTBOpam ruzpaTauys (peaxkus PasnmuaTtb 0CO6eHHOCTH
repMaHraHara Kyueposa). Bunnnxsopuz, | peakijuil IpyUCOeJUHEHUS Y
Kanust 1 OpOMHOM | TTOJTUBUHUITXJIOPH/. aljeTusieHa OT TaKOBbIX Y
BOJ€. STWIEeHaA.
1 Apensl. | Jemoucmpayuu. | Apomathueckue Xapakmepu308amp C TTIOMOLLBIO
5 Nccnenosanue YIJIeBOAOPO/bL, WU apeHbl. | POAHOIO s3bIKA U 3blKa XUMUU
- cBoyicTB OeH3o0s1a | beH3os: ero ctpoeHue, 0COOEeHHOCTH CTPOeHMs,
1 C IOMOLIBIO HEKOTOphbIe (h3UUYecKre U | CBOKCTBA U 00/1aCTH
6 E OBITOBOTO XUMHUUeCKHe CBOMCTBA TpUMeHeHUst 6eH3071a.
g pacTBOpUTEJIS (ropeHue, peakun Habawodamb u onucbieamsb
o(: «CoJIbBEHT». 3amelLleHuss — JIeMOHCTPALIMOHHBIN
rajioreHupoBaHue, XUMUYECKUN 3KCIIepUMEeHT.
HUTPOBaHUeE), M0JIyYeHre 1
TIpUMeHeHre. DKCTPaKLys.
1 [TpupozH | Jemoucmpayuu. | IlpupopaHsiii ras, ero Xapakmepu308ampb C IIOMOLLBIO
7 bIli Ta3 Kapra nonesHsix | cocras. [IpermylijectBa POJHOrO fI3bIKA U SI3bIKa XUMUU

Q rramana

UCKOIaeMbIX P®

TPUPOJHOrO rasa Kak
TOIJIMBA. XUMUUeCKasi
nepepaboTKa PUPOZHOTO
ra3a: KOHBepCHs, TUPOJIU3.
CuHTe3-Tas u ero
HCTIO/Ib30BaHUe.

COCTaB ¥ OCHOBHBIE
HarpaBJ/IeHHs1 UCII0/Ib30BaHUs U
repepabOTKK IPUPOHOTO ra3a.
Ycmanaeaueamp 3aBUCUMOCTb
MeXy 00bEMaMu 100bIUN
MPUPOAHOTOo rasa B PO u
OIO/IPKETOM.

Haxodumb B3aMOCBSI3b MeXy
M3y4aeMbIM MaTe€pPUAIOM M
Oyayieit npodeccroHaIbHOM
JIesITe/TbHOCTBIO.

Cobo0amb TipaBuIa
9KOJIOTHUECKU TPAMOTHOTO
MoBe/IeHsT U 6e30I1acHOro
oOpalrieHust ¢ MPUPOJHBIM
ra3oMm.




1 Hedtb 1 | Jemoncmpayuu. | IlonyTHbIM HedTsHOM ra3, | Xapakmepuszoeamb COCTaB U
8 cnioco6rl | Komnmexius €ro coCTaB Y (pakLuu — OCHOBHbIe HarlpaB/IeHUs
eé «HedTb 1 ra30BbIi OEH3WH, TIPOMAaH- | WCI0J/Ib30BaHUS U TIepepaboTKH
niepepabo | HedTenmpoAyKThI» | OyTaHOBasi, CyXOM Ta3. He(TH.
TKHU. , Hedrs, eé cocTaB u Ycmanaeausamb 3aBUCUMOCTD
BUZieodparMeHThl | repepaboTKa U TieperoHka, | Mexxay o0béMamu 100bIun
. U cylaiifibl KPEeKUHT, pu(OPMHUHT . Hedtu B PO 1 GrompkeToMm.
£ «[Ieperonka HedrenpoayKrsl. Haxodumb B3aMOCBSI3b MeXy
g HeTU». OKTaHOBOe YKC/I0 OeH3WHA. | U3y4aeMbIM MaTepHaioM U
P Oyayiei nmpodeccroHambHON
J1eATe/IbHOCTBIO.
Cobmodamp TipaBU/Ia
5KOJIOTUYECKH FPAMOTHOIO
ToBeZieHust ¥ 6e3011acHOTO
obpairieHust ¢
HedTenpoayKramu B ObITY U Ha
TIPOU3BO/ICTBeE.
1 Kamenn | /JemoHcmpayuu. | Vickoraembiid yTroJb: Xapaxkmepuzogamb
9 bl yronb | Konnekius aHTpaLUT, KAMEeHHBIH, TIPOMCXOXK/IeHHe U OCHOBHbIE
U ero «KameHHbI Oypoiil. KokcoBaHue HaripaB/IeHUs UCII0/Ib30BaHus U
riepepabo | yrosb u KaMeHHOI'0 YIJIA. riepepabOTK KaMEHHOTO YTJIsl.
TKa. TIPOJYKTHI €ero KokcoBblii ra3, ammuauHasi | YcmaHaenueamb 3aBUCUMOCTD
riepepabOTKu». BO/a, KAMEHHOYT0/IbHas MeXxay obbéMamu 0ObIUN
BupeodparmenT | cmosia, Kokc. ['asudukanys | kKameHHOTo yrJisi B PO u
bl U CIal/ibI Y KaTaJuTuyeckoe Or0/KeTOM.
£ «Kokcoxumuueck | ruZipupoBaHue KaMeHHOro | Haxooumb B3aMOCBSI3b MEXY
E oe YIJIAL H3yyaeMbIM MaTepuasioM U
- TIPOU3BOZICTBOY. Oyayiei nmpodeccroHanbHON
= JleATe/IbHOCTBIO.
Cobmodamp TipaBUIa
9KOJIOTMYeCKY IPaMOTHOI'O
rioBeJieHUs1 U 6e30macHOro
oOparieHusi ¢ KAMEHHBIM YTJIEM
Y TIPOJyKTaMu
KOKCOXMMUUYECKOT'0
TIPOU3BO/ICTBA B OBITY U
MIPOMBILIJIEHHOCTH.
2 IToBTOpE TecTtupoBaHue, pellieHue BbinoaHusamse TeCThl, peliaTh
0 HUe U 3a/ja4 ¥ ynpaKHeHU! 110 3a/lauM U yIpa)kKHeHus 110 Teme.
- | 5| | 0606uen TeMe IIposodumb oyeHky
2| 2| | ue COOCTBEHHBIX IOCTH)KEHUH B
1]z YCBOEHUU TEMBI.
- Koppekmupoeamb cBOY 3HaHUS
B COOTBETCTBUU C
IJIaHUPYEMbIM pe3y/ibTaTOM
2 Pemenvie | Perenue 3akperuieHUe 3HaHUU U YmeHue oyeHumsb CBOU
2 3aja4y ¥ | pacyeTHbBIX 3a7,a4 | yMeHUU. BbinosHeHue yueOHbIe JOCTKEeHHsT
yIIpakKHe ynpaKHeHUH. YMmeHue cocmaensimb ninan
£ | | Hu¥ Do petiieHust IPO0JIEMBI
£| | Teme YMeHHe caMOCTOSITe/TbHO
*| | «Henpeg, Op2aHu308bieamb yueOHOe
~ | | enbHBIE neiicTBIe
yIJIeBOJ0 YMeHue npeobpazoebieamnb
pOZbI» vH(pOpMaLMI0 13 OIHOTO BUJA

B Jipyrou




2 KonTposnbHasi pabora Ne 1 «Teopusi CTpoeHHsI OPraHMYecKUX coejuHeHUu A.M.
3 5 byrneposa. YriieBogopojbi»

e

Kucnopopacoaepxamue oprannuecKue Benjecrna (22u4.)

2 Ypok- Pemrenne PelteHnre pacueTHbIX 33/1a4 | YMEHUE OUeHUMb CBOU
4 yIIpaKHe | pacueTHBIX 3a/au | Ha yCTaHOBJ/IEHHe yueOHbIe JOCTHKEeHHUST
- HHe TI0 XUMUUECKON (POpMYJIbI YMeHue cocmagasims TiiaH
2 pelleHu BellleCTBa I10 MaCCOBLIM peliieHust IPO0JIEMBI
7| = 10 JlO/IIM 3/1IeMeHTOB YMeHMte caMOCTOATe/IbHO

E pacyéTH Peruenue OpraHU30BBIBaTh yuebHOe

¢ | pIx 3aga4 5KCIIepUMEeHTa/IbHbIX JleficTBUe

< | | Ha BBIBOZ, 3a/au. YMeHue npeobpazoebieamnb

2| | monekyn rvH(bOpMaLMI0 13 OIHOTO BUJA

~ | | spHOM B JIpyroiu

dhopmyn
bl
BellleCTB
a.
2 Opuoaro | lemoncmpayuu. | PyHKLUMOHAIbHAA Ha3sbieamb crivpTel 110
8 MHBbIe OxuciieHve TU/IPOKCUJIbHAS TPYIIIA. MeXXlyHapO/IHOM1
- COMPTHI. | CIIMPTA B I"'omonornueckun psp, HOMEeHKJIaType.
2 anpzeruz. JIao. Trpefie/IbHbIX OJHOATOMHBIX | Xapakmepu308amb C IIOMOLLBIO
9 pabora Ne4. crupToB. V3omepus POZHOIO fA3BIKA U SA3bIKa XUMHU
CpaBHeHue T10JI0KeHUsI CTpOEeHUe, CBOMCTBA, CTIIOCOOBI

. CKOPOCTH (bYHKIMOHAIbHOU TPYIITIBL. | TIOMyUeHUst U 06/1acTH

E vcriapeHusi Bogpl | BozopozaHas cBsi3b. TIpUMeHeHYs NpeJie/IbHbIX

g Y 3TaHOJIA. XyMuyeckue CBOMCTBa O/IHOATOMHBIX CITMPTOB

U CIIUPTOB. AJlbJeruiHas Knaccugpuyuposamb civpTel 10

< rpynna. Peakuys MX aTOMHOCTH.

- 5Tepu(UKaLMH, CII0KHbIE Habaiodamb, caMOCTOSATETEHO
5¢upsl. [IpumeHeHue TPOBOJIUTH U OMUCHIBATh
cnupToB. [elicTBue XUMHUUECKUN SKCIIePUMEHT.
MEeTH/IOBOTO U STUJIOBOTO
CIIMPTOB Ha OPraHu3M
yeJsioBeKa.

3 MHoroar | lemoHncmpayuu. | MHOroaTroMHbIe CIIUPTHI. Knaccupuyuposamb civipThl IO
0 OMHBbIe KauectBenHas OTU/EHTJIUKOJIb. HX aTOMHOCTH.
CIIAPTHL. | peakLys Ha I'miuepuH. [Tonyyenue u Xapakmepu3soeamb ¢
MHOI0aTOMHbIe XUMUUEeCKHe CBOMCTBA TIOMOLLIBIO POJHOTO S13bIKA U
CIUPTHI. MHOT0aTOMHBIX CIIUPTOB. sI3bIKa XMMUM CTPOEHMeE,

¢ JIab. pa6ora Ne5 | KauecTBeHHasi peakiiisi Ha | CBOMCTBA, CITOCOOBI ITOTyYeHHUsT

g PactBopumocTh MHOT0aTOMHbIe CITUPTHI. 1 00J1aCTH TIPUMeHeHUS

g I/IMLIeprHa B AHTU(PU3EI. MHOI0aTOMHBIX CITMPTOB.

é BOJIE. Hoenmucguyuposamsb

MHOT0aTOMHBIE CITUPTHI C
TOMOII[bI0 KaueCTBeHHOU
peakiyu.

Habmooamb, caMOCTOATEHEHO
MPOBO/IUTH U OTHChIBATh
XUMHUECKUH SKCITePUMEHT.




3 DeHoJI. Jemoncmpayuu. | @eHoil, ero CTpoeHue, Xapakmepu308amb C IIOMOLLBIO
1 PacTBOpUMOCTb | TOJIyueHUe, CBOMCTBA U POJIHOTO si3bIKA U sI3bIKa XUMUU
- ¢deHona B Bozie NIpYMeHeHue. 0CO00EHHOCTH CTPOEHUS U
3 TIpy 0OBIYHOM KauecTBeHHbIe peakl|u1 Ha | CBOMCTBA (peHO/Ia HA OCHOBE
2 TemriepaTtype u ¢deHon. B3auMHoe BiMsiHKE | B3aMMHOTO BJIMSIHMSI aTOMOB B
TIpY HarpeBaHUM. | aTOMOB B MOJIEKYJie MOJIeKyJie, a TaKXKe CrIoCoObI
. KauecTBeHHbIe ¢beHona. MoTy4eHust 1 061actu
¢ peakLyuy Ha ripuMeHeHus (heHoJa.
g deHom. Habawooamb u onucbieams
& JIeMOHCTPAIMOHHbIN
" XUMUAYECKUN 5KCIIepUMEHT.
Cobmodamp TipaBU/Ia
5K0JIOTMUeCKU TPaMOTHOTIO U
6e3omacHoro obpaiijeHus C
TOPHOUMMU U TOKCUYHBIMU
BellleCTBaMH B OBITY U
OKPY’Karlllen cpefie.
3 Anbneru | lemoncmpayuu. | AnbJerupbl. Xapakmepu308amb C IIOMOLLIBIO
3 JbL. KauecTBeHHbIe dopmanbierug u POJHOTO SI3bIKA U s13bIKa XMMUU
- peakLy Ha arietanbJerus,. 0CO0EHHOCTH CBOWCTB
3 abJerusibl. XyMuyeckue CBOMCTBa ¢dbopmanbgeruia u
4 a/bJleru/ioB. aretanb/ieri/ia Ha OCHOBe

17 tramana

KauecTBeHHbIe peakliuv Ha
anbrerujsl. Peakimu
TIOJIMKOH/IeHCaLuu.
Kap6oHnunbHasi rpymnmna.
KetoHsb! Ha nprmMepe
aljeToHa.

CTPOEHUSI MOJIEKY/I, CTIOCOOBI
TIO/TyYeHust U UuxX 00/1acTu
MIPUMEHEeHUSL.

Habaodamb, onucbigams u
npoeooumb XUMUUECKUN
IKCITIEPUMEHT.

W ieHTHhUIMPOBATD albAeru/bl
C TTIOMOII[BIO KaUeCTBEHHBIX
peaxiui.

Cobarodamb TipaBuia
9KOJIOTUUECKU TPAMOTHOTO U
6e3oracHOro obpartiieHus C
TOPIOYMMH ¥ TOKCUUHBIMH
BEIL[eCTBaMH B OBbITY 1
OKpY>Kalollleu cpejie.




3 Kap6ono | [lemoucmpayuu. | ITpepenbHbie Xapakmepu308amb C IIOMOLLBIO
5 BbIE [lpeacraBuTeid | OIHOOCHOBHBIE POJIHOTO si3bIKA U sI3bIKa XUMUU
- KUC/OThl | pa3MuHbIX KapOOHOBBIE KUC/IOTBI, UX | 0COOEHHOCTH CBOMCTB
3 ux KJ/IaCCOB rOMOJIOTHUYECKUM psf, KapOOHOBBIX KHC/IOT Ha OCHOBE
6 cTpoeHue | KapOOHOBBIX 1ipeJiCTaBUTeNH, UX CTPOEHUSs X MOJIEKY/I, a TaKKe
Kjaccud | KUCJIOT. TroJiyueHre U MpUMeHeHHe. | CriocoObl momydeHust U 061acTu
vkarsi, | JIa6. padora Ne | Xumuueckve CBOMCTBa MPUMEeHEeHHs MypPaBbUHOU U
HOMEHK/ | 6 Xumuueckue KapOOHOBBIX KUCJIOT. YKCYCHOM KHCJIOT.
aTypa, CBOWCTBA Peakijus stepudukaym. Pazauuams obimee, ocobeHHOE
£| | u3omMepu | yKCycHOM Y eIMHUYHOE B CTPOEHUU U
E AL KHC/IOTBHI. CBOWCTBaX OpraHUYeCcKUx
= (MypaBbMHOM M YKCYCHOW) U
- HeopraHuuecKux KUC/oT.
Habaodams, onucblieams u
npoeooumb XUMHUYeCKUN
9KCTIepUMEHT.
Cobmodamb TipaBUIa
9K0JIOTUUeCKU TPAMOTHOTO U
6e3omacHOro obparieHus C
TOPHOUMMU U TOKCUYHBIMU
BeIIleCTBaMH B OBITY U
OKpY’Karolllel cpefie.
3 Crnoxubl | Jemoucmpayuu. | Peakius sTepudukaiyu. Pa3znuuamsb peakuyu
7 e 3¢upel. | Kosmnekuuys CrnoxxHble 3(UpBkI. 3TepudHKaLIUM KaK 00paTHMOM
CJIO’KHBIX 3()HPOB 0OMeHHBIH TTPOIeCcC MeXIY
pacTUTeIbHOI0 KWC/I0TaMU U CITUPTaMH.
Macna JIao. Ha ocHoBe peakiyu
pabora Ne7 TepUPUKaLUU
Onpepenenve Xapakmepu308amb COCTaB,
£ Herpe/le/IbHOCTH. cBolicTBa U 0bnacTu
E MpUMeHeHUs CTI0KHBIX 3()UPOB.
: Hab6mtogate, onvckiBaTh U
2 TIPOBOJUTH XUMUYECKUN
5KCIIepUMEHT.
Cobatodamp TipaBu/ia
5K0JIOTMYeCKU 'PaMOTHOIO U
6e3ormacHoro obparreHus C
TOPIOUMMHU U TOKCUYHBIMU
BeIIeCTBaMU B OBITY U
OKpY>Kalolllel cpefie.
3 JKupsbl Jdemoncmpayuu. | Kupsl, UX COCTaB U Xapakmepu3osamb
8 Konnekuus ruiponu3 (KACJIOTHBIN U 0COOEHHOCTH CBOMCTB XXKMPOB
»upoB. O0pa3ifpl | 1[e/I0uHoM). Mbla. Ha OCHOBE CTPOEHUS UX
TBEPZIOro U I'mapyipoBaHue XUPOB MOJIEKY/I, & TAKXe
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YKUIKOTO MbLJIa.

K/1accudurKalyy XXUPOB 10 UX
COCTaBY Y MIPOUCXOXKAEHUIO U
TIPOM3BO/ICTBO TBEDP/IBIX )KUPOB
Ha OCHOBE PaCTUTE/TbHBIX
MaceJ.




3 Yrnesoy | Jlemoncmpayuu. | YrieBopbl. Xapakmepu3oeamb COCTaB
9 B B3aumogeiictBue | MoHocaxapuabl. ['itoko3a | yryieBo/OB.
['7roKo3a. | TH0KO3BI C KaK a/ibJeru/i0CInpT. KnaccuduimpoBaTh ux Ha
[MToHsiTHE | TUIPOKCHZOM Cop6ut. Mo/IoUHOKHC/IOe | OCHOBE CIIOCOOHOCTU K
006 mean(IT) kak Y CITUPTOBOe OpoyKeHue. TU/IPOMH3Y.
£| | yreBoza | anbgerugocnupra | @oTocuHTes. Onucbigamb CBONCTBA TJIFOKO3bI
E X. JIa6. pabora Ne8 KaK BeIIecTBa C JBOMCTBEHHOM
- MoHocax | KauectBeHHas (dbyHKLMeN (a/bJeruiocnmpTa).
& apu/ibl. peakius Ha Habmodamb, onucblieams u
Kpaxmari. npoe8ooumb XUMUUECKHN
9KCIepPUMEHT.
Cobo0amb TipaBUIa TeXHUKA
6e3omacHocTy Tipy paboTe B
KabrHeTe XUMUH
4 | | | [iucaxap Hucaxapuzbl. Caxapos3a. Ycmanasenueamb
0 C W/bL. MeXXMpeJMeTHbIE CBSI3U XUMUU
g 1 OMOJIOTHH Ha OCHOBE
PaCKpBITHSI OUO/IOTHUeCKOM
4 [Momicax | JIa6. paGora Ne9 | ITonvcaxapuzibl: Kpaxmaz, | POJ/IM U XUMHYECKHMX CBOWCTB
1 apuzipl. | OGHapykeHue LIeJ/I/TI0JI034. BaKHEHIIMX Mpe/CTaBUTe el
Kpaxman | kpaxmana B MOHO-, Ii- U TIOJIMCaxapu/0B.
u HPOAYKTax Ha6moaamb, onucbleamb U
LeJIJTFO/IO | TIUTaHUS npoeooumb XUMHUYeCKUn
3a 5KCIIePUMEHT.
Cobmodamb TipaBU/Ia TEXHUKU
6e3oracHOCTH TP paboTe B
KaOuHeTe XUMUH.
E
g Ycmanasnusamb
= MEeXXIIpeJMeTHbIe CBSI3U XUMHUHU
1 OHOJIOTMM Ha OCHOBE
PACKPBITHSI OMOJIOTHUECKOM
POJIM U XUMUYECKUX CBOMCTB
BaKHEMIIINX Mpe/CTaBUTe/Ien
MOHO-, IU- U N0JINCaxapuzioB.
Habmooamb, onucbleams u
NnpoeoouUmMb XUMUUYECKUN
3KCIIepUMEHT.
Cobmo0amb TipaBU/Ia TEXHUKU
6e3omacHocTH IpH paboTe B
KabuHeTe XMMUHU.
4 Perienvie | Pemenue 3akperieHWe 3HaHUW U YMeHue oyeHumb CBOU
2 3a[]au [0 | pacyeTHBIX 3a/au. | yMeHUU. BoinoiHeHue yueOHbIe JOCTH)KEeHUsT
TeMe pacueTHbIX YIIPaKHEeHUM. YMeHue cocmaensimsb 11aH
.| | «Kucmop pelieHus TTpoOIeMbI
g ozcozep YMeHUe caMOCTOSITe/TBHO
= | | xarue Op2aHu308bleamb yuebHOe
BeIleCTB JleficTBre

a».

YMeHue npeobpasosbieamb
vHOpMaLMI0 M3 OJHOT0 BUja
B JIDYTroit




w

7 mram

[ToBTOpE
HUe U
0000111eH
ve

TectrpoBaHue, pelieHue
3a/la4 U ynpaKHEeHUH 1o
Teme

Bbinoinamse TecTsl, pemaTh
3a/lauM ¥ yIpa)KHeHus I10 Teme.
ITpogodumb OLIeHKY
COOCTBEHHBIX /IOCTH)KeHUH B
YCBOEHUHU TeMBI.
Koppexmuposamb cBou 3HaHUSA
B COOTBETCTBUU C
IJIAHUPYEMbIM pe3y/IbTaTOM

N
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Pernenue
3a71ay.

Pernenune

pacyeTHBIX 3a/au.

YcraHoBneHue (HoOpMyJibI U
CTPOEHHS! BelljecTBa.

YMeHue oyeHums CBOU
yueOHbIe JOCTHKEeHUS
YMmeHue COCTaB/IATh TI/IaH
peliieHus TIpoOIeMbI

YMeHue caMOCTOSITE/TBHO
OpeaHu308bieamb yuebHOe
JleiCTBHE

YMeHUe npeobpazosbigamb
vH(bOpMaLMI0 13 OIHOTO BUA

B [IpYTOM.

o

€N tramana

AMUHBI

JIa6. paborta
Ne10
WsrorossieHue

Mo/iesieli aMMHOB.

AmuHorpymmna. AMUHBI
npejie/ibHbIe U
apomMaThuecKue.
XuMHUUecKre CBOMCTBA U
TIpUMeHeHre aMUHOB.
Konnekuys aHUIMHOBBIX
KpacuTeJsien.

Xapaxkmepu3oeamb € TIOMOIL[BIO
PO/IHOTO $13bIKa U SI3bIKa XUMHU
0CO0EHHOCTH CTPOEHUS U
CBOICTB aMHMHOB, Ha OCHOBe
B3aUMHOT'O BJIMSIHHSI aTOMOB B
ero MoJIeKyIie,

Cobmodamb TipaBU/Ia
5K0JIOTMYeCKH IPaMOTHOTO U
6e3ormacHoro obparteHus C
TOPIOUMMH ¥ TOKCUYHBIMU
BeIIeCTBaMU B OBITY U
OKpY>Karolleld cpefie

O

DRiramana

AHUIMH

demoucmpayuu.
IToptpet H. H.
3UHMHA.

Anunun. [TonyueHue
aMuHOB. Peakiusi 3UHMHa.

Xapakmepu308amb C TIOMOILbIO
POJHOTO s13bIKa U S13bIKa XMMUU
0CO00EHHOCTH CTPOEHUS U
CBOMCTB aHW/IMHA, a TaKXKe
CTIOCOOBI TTOTyYeHHst U 00/1acTH
NpYMeHeHHUs] aHW/IMHa.
Ap2ymeHmuposamb 4yBCTBO
rOpZIOCTH 3a I0CTYKEeHHs
OTeuyeCTBEHHOM OpraHUYecKou
XUMUHU.

93]

DB DR rtamantx

AMMHOK
HUCJIOTHI.

demoucmpayuu.
CgoiicTBa
[JIMLIYHA.

AMUHOKMCIOTBI KaK
amdoTepHbIe
OpraHvyecKre CoelMHeHUs.
I'muiyH. Peakums
TOJIMKOH/IeHCaL[H.
IlenrtvaHas1 CBS3b.

Onucbieamb CBOMCTBA
aMMHOKHCJIOT KaK
OUbyHKITMOHATBHBIX
aM(oTepHBIX COeMHEHUM.
Ycmanasaueamnb
MEXXIpeIMETHbIE CBSI3U XUMHU
1 OMOJIOrMU Ha OCHOBE
PaCKPBITHSI OMOIOTMUeCKOi
POJIU U XUMHUUECKUX CBOMCTB
aMHUHOKHCJIOT.




5 benku. Jdemoncmpayuu. | IlepBuuHas, BTOpUUHasi, Onucbieamb CTPYKTYPbI U
2 LIBeTHBIE TPeTUUHasi CTPYKTYPbl cBo¥icTBa OenKoB Kak
- peakiu O6enkoB. | 6enkoB. KauecTBeHHbI® OromnoMMepoB.
5 : JIa6. paGorta peakiuu Ha OeJiKH. Ycmanaenueamb
3] ¢ Nell. I'mpponus. [lenarypanus. MeJKIIpeIMETHBIE CBA3U XUMUU
g [Henarypauys buonornueckve GyHKUMM | U GMOJIOTUK Ha OCHOBE
N GenkoB. 0enKOB B OpraHu3Me. PacKpbITHSI OHMOIOTUYeCKOn
« POJIM U XUMUYECKUX CBOMCTB
c GesiKoB.
IMposodumsb, Habawdamsb u
ONnuCbIBamb XUMHAUYECKUN
5KCIIePUMEHT
5 I'enetnu [TonsTe 0 reHeTHUECKOM Ycmanaenueamb B3aMOCBS3b
4 eckast CBSI3U Ha TIpUMepe MeX/ly COCTaBOM, CTPOEHUEM U
- CBSI13b B3aMMOIIepex00B MeXAy CBOMCTBaMHU Mpe/CTaBUTe eN
5 MeXay KJlacCaMH YIJIeBOZOPOJIOB, | KJIaCCOB YIJIeBOZOPO/OB,
5| £| | xmaccam KHUCJIOPOJi- U KHUCJIOPOZI- M a30TCO/leprKalnx
E u a30TCoZep Kalux coeuHeHU. Onucblgamsb €
o| | opramiue COeJMHeHUH. TIOMOLLBIO POJHOTIO S3bIKA U
o | | ckux Wnnroctpanms s13bIKa XMMUU FreHeTUuecKre
& | | coemune reHeTUYeCKOU CBSI3U Ha CBSI3U MeXJy K/lacCaMH
HUM. NpyUMepe OpraHu4yecKux yTJI€BOZIOPOZIOB, KUCIOPO/- U
COeIMHeHUM pa3/IMuHbIX a30TCo/iep Kalux COeJUHeHUHN.
KJIaCCOB, CO/leprKalljuX JBa
aToMa yriepoga.
5 IIpakTu | IIpakTHueckasa | VIHCTpyKTaX IO TeXHHUKe I1posodumb, Habawdamb u
6 yeckaa | pabora 1. 0e30MacHOCTH. onucChlBamMb XUMUUYECKUHA
padora Npentudukanms 5KCIIePUMEHT /151
£ | Nel. OpraHUYeCcKux IO TBEPKIEeHUsI CTPOEHUA U
E Npentud CcoeIMHeHUH. CBOMCTB pa3/InuHbIX
| | ukauus OpraHUvyecKrX COeZJMHEeHWH, a
3 opraHuue TaKKe UX UAeHTU(UKALIUU C
CKUX TIOMOLLbI0 KaYeCTBEHHbIX
coeiiHe peaxiuii.
HUU.
5 Pemenvie | Perenue 3akperuieHUe 3HaHUU U YmeHue oyeHumsb CBOU
7 3aja4. pacueTHbIX 3a/lay. | yMeHUW. BeinmonHeHne yueOHbIe JOCTVKEeHHSsT
- pacueTHbIX YIpa’KHEHUH. YMmeHue cocmaensims TinaH
51 ., petiieHust IPO0/IEMBI
8| ¢ YMeHHe caMOCTOSITEIBHO
g Op2aHU306bI6aMb yuebHOe
JleficTBue
YMeHue npeobpazoebieamnb
vH(opMal[I0 U3 OHOTO BU/JA
B [JpYTOM.
5 IToeTope | IToBTOpEHME U TecTupoBaHue, pellieHue BbinonHussme TeCThI, pelaTh
9 HUe U 0000111eHue. 3a/ja4 U ynpaKHEeHU! 110 3a/jaud ¥ yrpakHeHHsI 10 TeMe.
. | | 06o6uienH TemMe ITpoeodumb OLIEHKY
g | me. COOCTBEHHBIX [IOCTVIKEHUH B
S YCBOEHUU TEMBI.
Koppexmuposamb cBou 3HaHUs
B COOTBETCTBUU C
TJIaHUPYEMbIM pe3y/IbTaTOM
6 KonTposbHasi pabora Ne3 «A3oTcoaepiKalue opraHuuecKkue coeJUHEeHHs»
0

2N 11am




Oprannueckasi XumMus M 0011ecTBo (9u)

6 buorexn | [emoHcmpayuu. | Pa3Butue 6uoTexHonoruu. | O6sCHSIMb, UTO TaKoe
1 o1orus Bugeodparment | Tpu HampaB/ieHus OuOTexXHOIOTHs, TeHHast (WIn
bl U C/IAW/IbI 110 OUMOTEeXHOIOTHH: TeHHast reHeTHYecKasi) UH)KeHepus,
OvoTexHOIOTHY U | (WK TeHeTHuecKast) KJIeTOYHas UH)XXeHepus,
MMMOOW/TM30BaHH | UH)XXKeHepUst; KJIeTOYHast buosiornueckasi MH>XeHepus,
. bIM (pepMeHTaM. | UHXKeHepus; KJIOHUPOBaHMUe,
g Ouosioruueckas MMMOOW/TN30BaHHbIE
g vHxeHepusi. ['eHeTuuecku | hepMeHTHI.
Cv: MO/U(ULIMPOBaHHbIE Xapakmepu3oeamb poJib
opranusmsl (I'MO) u OMOTEeXHOIOTHY B PeIIeHUH
TpaHCTeHHas MPOAYKLMA. TIPO/IOBOJILCTBEHHOM TIPOOIeMBI
KnonupoBanue. U COXpaHeHUH 3/10pOBbS
Vimmo6umn3oBaHHbIe yesioBeKa.
(bepMeHTHI U UX
TIpUMeHeHue.
6 [Monumep | Jemoucmpayuu. | Knaccudukaiys Knaccugpuyuposamb nonmmmMepsl
2 bl Komnnekuus TOJIUMEPOB. T10 pPa3/IMYHbIM OCHOBAHUSM.
. MOJIUMEPOB. NckyccTBeHHBIE Pa3znuuampb WCKyCCTBEHHBIE
¢ Komnnekuus TIOJIUMEpBI: L[e/UTYJION, TM0JIMMepbl, K1aCCU(PULIMPOBATD
g CUHTeTUYeCKUX al|eTaTHBIN LIEIK, BUCKO3a, | UX U WUIKOCTPUPOBATh IPYIIIIbI
é TIOJINMEpPOB U LesiodaH. TI0/IMMEPOB [PUMepaMHu.
V3/le/IUA U3 HUX. Ycmanaenueamb CBSI3U MeXAY
CBOMCTBaMHU MOJTMMEPOB U
00/1aCTIMM UX TIPUMEHEHUSL.
6 Cuntetu | [Jemoncmpayuu. | CriocobbI rosryueHUst Paszauuamb nonuMepusaLvo u
3 yeckue Kosnekuys [IOJIUMEpOB: TTO/IMKOH/IeHCaLUIo.
MO/IMMepP | CUHTeTUYeCKUX ro/IMMepu3aLys u Ipueodumb pUMepbl 3TUX
bl NI0JIUMEPOB: MOJIMKOH/IeHCaLusl. CIIOCO0OOB TOJTyYeHust
; 11aCTMacc 1 CHHTeTUUeCKHe KayuyKH. TO/ITUMEPOB.
& BOJIOKOH U [Tnactmaccer: nosvctypos, | Onucbiéamb CUHTETUYeCKHe
« W3/leNIui U3 HUX. | TeUioH, Kay4yKH, M/71aCTMacChl U
TTOJ/IUBUHUIXJIOPUL,. BOJIOKHA Ha OCHOBE CBSI3U
CuHTeTHUeCKHe BOJIOKHA: CBOICTBa — TMPUMEHEeHHe.
KarnpoH, HalJIOH, KeBJap,
JIaBCaH.
6 IIpaktu | IlpakTHueckasa | VIHCTpyKTaX IIO TeXHUKe Pabora c 1abopaTopHbIM
4 yeckaa | paborta 2. 6e30macHOCTH. obopyjoBaHHEM.
paborta Pacrio3HaBanue tiactmacc | IIpogodumb, Habaodams u
£ Ne 2 U BOJIOKOH. ONnucCbl8aMb XUMUUECKUN
E «Pacno3n 9KCIIepUMeHT [/1s1
| | aBaHue WJeHTU(PUKALMU T171acTMacC U
& | | mmacrmac BOJIOKOH C IIOMOLbIO
cu KaueCTBeHHbBIX peaKLUi.
BOJIOKOH
»
6 [ToBTOpe | IloBTOpEHME U Pabora co coopHHUKOM ['pynmnoBasi ¥ UHAUBUAYAJIbHAS
5| .| |Huen cucTeMaTH3alMs | 3a4a4 U yIIPaKHeHUU 1Mo pabora.
- | ¢| | 0boOrieH | 3HaHMIA. XUMUM .
6 5 ue Kypca.
&
cY




2A 1rrtanmana

Pernenue
pacueTH
bIX 3ajlau

Pernenune
pacyeTHbIX 3a7a4y

3akperuieHWe 3HaHUM U
ymeHUi. BrinosiHeHne

pacuyeTHbIX YIIPa)KHEHUM.

YMeHue oyeHums CBOU
yueOHbIe JOCTHKEeHUS

YmeHue cocmae/simb TUIaH
peliieHus TIpoOIeMbI

YMeHue caMOCTOSITe/TBHO
OpeaHu308bieamb yuebHOe
JleiCTBHE

YMeHUe npeobpazosbigamb
vH(bOpMaLMI0 13 OIHOTO BUZA

B [IpYTOM.

[eclNe))]

2/ 1r

HroroBasi KOHTpo/IbHasi pabora 4




KaneHnpapHo-Tematuyeckoe ruiaHMpoBaHue B 11 Kimacce
(2 yaca B Hefiest0, 68 yacoB)

Nel la Tema Meoua- pecypcni OcHoBHOe coiep)kaHue | XapaKTepuCTHUKAa 0CHOBHBIX
Ta ypoKa Xummnu. ypoOKa BH/IOB /1eATeJIbHOCTH

n| o ¢ JKCIepUMeHT, o0yuarommxcs

/| nla pacyéTHbIe 3ajaUH

m|alkK

H| m
Tema 1. CTpoenue BemecTB (23 u)

1 OcHoBHBI | JIemoucmpayuu. BBoJHBIN HHCTPYKTAX | Ap2yMeHMupoeams CJI0KHOEe
e [TopTpeTsI 110 TEXHUKe CTpPOeHHe aToMa Kak
ceesenust | O. Pesepdopga, H. | 6e3omacHocTH B CUCTeMBbI, COCTOsILLel U3 sifipa
0 bopa. KaOuHeTe XUMHH 1 3JIEKTPOHHOM 000/I0UKH.
ctpoenuu | Bupeodparmentsl u | CTpoeHUe aToma: siipo U | Xapakmepu3oeamb YPOBHU
aToMa. cnaipl «bosbIlol | 371eKTPOHHAst 000/I0UKa. | CTPOEHUs BellleCTBa.

aZipOHHBIN W3oTormbl. XUMUUuecKui Onucbieamb yCTPOUCTBO U
KOJU1anuziep», 31eMeHT. bosbiion paboty Bosblioro agpoHHOTO
«YPpOBHU CTPOEHUsI | aJ[pOHHBIN KOstaiep. KoJuialjepa.
BelLL[eCTBa». YpoBHU CTpoeHUst

Bell[eCTBa.

2 Xapakrep OnekTpoHHOe 006/1aKo, 3Hamb CyIIHOCTb MOHSATUN
UCTHKA 3/1IeKTPOHHAst OpOUTA/Ib. | «3JIEKTPOHHAsi OpOUTATE» U
COCTOSIHU OHepreTUyecKre YPOBHU | «37IEKTPOHHOE 00/1aK0»,

s Y TIOYPOBHU. (hopmbl opbuTasnet,
3/1eKTPOH MakcrmanbHOe YHC/Io B3aMMOCBS3b HOMepa YPOBHS
OB B 3/IeKTPOHOB Ha Y SHePruu 3/1eKTPOHa
aToMe. MO/yPOBHSIX U YPOBHSIX.

OcHOBHBIe paBu/a

3aro/IHeHUs

3/71eKTPOHaMU

SHEepreTUYeCKHUX YPOBHEU

3 OJIEKTPOH OJIEKTPOHHbIe 3Hamb OCHOBHBIE

- HO- KOH(Uryparyu aToMOB 3aKOHOMEpPHOCTH 3ar0/IHEeHUs

4 rpacuuec XUMHYECKUX 37IEMEHTOB. | SHEPreTUYeCcKUX MoAypPOBHeMN
Kue ONeKTPOHHO- 3/IeKTPOHaMH.
dbopMy b rpacduueckue GopMyJibl Ymemb COCTaB/STh
aTOMOB. aTOMOB 3JIEMEHTOB. 3/IeKTPOHHBIE (POPMYJIBI

OJIEKTPOHHas aTOMOB.
K/accuukanus

3/IeMeHTOB. S-, P-, d-, f-
cemMeucTBa.




ITepuogu | lemoHcmpayuu. DU3NYeCKUU CMBICIT Haxooumb B3auMOCB$I3U
yeckast Pa3nuyHble GopMBI | HOMEDPOB: 3/IEMEHTa, MeXK/1y TT0JI0’KeHHeM 3/1eMeHTa
cuctema | [Tepuomnueckou repuo/ia, TpyIIsbl. B [1EPUOIUUECKON CUCTEME
XAUMUUYECK | CUCTEMBI BasteHTHBIE 3/TIEKTPOHBI. . . Menpeneesa u
150'¢ XUMHYECKHAX OJIeKTPOHHAs CTPOEHHEM €ero aToMa.
3/1eMeHTO | snemeHToB [. U. KOH(Urypaiusi aTOMOB. Cocmaensimb 3/1eKTPOHHBIE U
B MeHpeneesa. 3aKOHOMEpHOCTU 3/IeKTPOHHO-Tpaduueckue
O. . [Toptpert . U. VI3MEHEeHUs1 CBOMCTB (hopMysbl aTOMOB S-, p- U d-
Mengene | MeHjeneesa. 3/IeMEeHTOB B [IepUOJax U | 3/IeMEeHTOB.
eBa u JIa6. pa6ora Nel rpymnmnax. JJeKTPOHHbIe OmHocumb XUMUYeCKHe
yuyeHue o | MogenupoBaHue CeMelCTBa XUMHUYECKUX | 3JIEeMEHThI K TOMY WM UHOMY
CTPOEHUH | [TOCTPOEHUs 3/1eMEeHTOB. 3JIeKTPOHHOMY CEMENCTBY.
aTtoma [Tepuoanueckou
CUCTEMBI C
TOMOILIBIO
KapTOYex.
dunocod | Jemoncmpayuu. [Mpearnockinky oTKpeITUs | [Ipedcmagasimb pa3BUTHe
cKue [Toptpetsr! /. U. [TeproanuecKoro 3akoHa | Hay4HbIX TEOPHUM MO CIUpaIu
OCHOBBI MenpeneeBa u A. Y TeOpHUU XUMUUECKOI'0 Ha OCHOBe TPEéX
obmHocT | M. ByTtiepoga. cTtpoenusi. Posib (hopmyIMpOBOK
u JINYHOCTU B UCTOPUU [Teproanueckoro 3akoHa u
[Tepuoau XUMUU. POsb MPaKTUKW B | OCHOBHBIX HarpaB/ieHUH
YeCcKoro CTAaHOBJICHUU U Pa3BUTHU | pasBUTHUS TEOPUU CTPOEHUS
3aKOHa U XUMHUUECKON TEOPUH. (XMMUYeCcKoro, 371eKTPOHHOTO
Teopuu Y MIPOCTPaHCTBEHHOTO).
XUMHYECK Xapakmepu3oeamb poJib
oro MPaKTUKU B CTAHOBJIEHUU U
CTPOEHHUSI. PasBUTHU XUMHUYECKOU
TEeOPUH.
Ap2ymeHmuposamb 4yBCTBO
TOPAOCTH 3a JOCTHKEHUs
0TeueCTBEHHOW XUMUU U
BKJIaJ| POCCUMCKUX YYEHBIX B
MHPOBYIO HayKy.
NonHas Jemoncmpayuu. KaTtnoHs! Kak NpoAyKT Xapakmepu308amb UOHHYIO
xumuueck | Mogens BOCCTaHOBJ/IEHUS] aTOMOB | CBSA3b KaK CBSI3b MEXAY
as CBSI3b U | KPUCTa/JINYeCKOU MeTa/JIoB. AHMOHBI KaK | HOHaMH, 00pa3yroIUMUCS B
VIOHHbIe PeléTKy XJ10puja TIPOJAYKT OKUCJIeHHUS pe3y/bTaTe OTAauu WIn
Kpuctau | Hatpust. OOpa3siib aTOMOB HeMeTaslJIOB. rpuéMa 371eKTPOHOB aTOMaMu
VYyecKde | MUHEpasioB C NonHas xumuyueckas W/IM TPyNIiaMy aTOMOB.
PeLéTKU. | NOHHOU CBsI3b U MOHHAs Knaccuguyuposamb MOHBI TIO
KPHCTa/lJTN4eCKOr KpHUCTa/UTnuecKas Pa3HbIM OCHOBAHUSIM.
PeIIeTKOM: peiérka. MloHbl pocTele | YcmaHasnaueamb 3aBUCUMOCTb

KaJ/IbLIKTa, I'a/IUiTAd.

H CJ/IOKHBIE.

MeX/ly TUTIOM XUMHUYeCKOU
CBSI31, TUTIOM
KPHCTa/IJTMUeCKON PelléTKU U
(hr3UuecKUMU CBOMCTBAMU
BeLL[eCTB.




8 Kosanenr | /lemoncmpayuu. KoBaneHrtHas O0bsCHAMb NHEPTHBIE
- Hasi Mogenu Hero/isipHast U TIoJisipHasi | CBOMCTBa 6/1aropo/JHBIX ra30B
9 XUMHYECK | KPUCTA/NIAYeCKUX CBSI3M. 0COOEHHOCTSIMU CTPOEHUS UX
asi CBsA3b. | PELUETOK «CYyXOro ONeKTpPOOTPULIATE/ILHOCT | aToma.
AToMHBIE | MbAa» (WK UOJA), b. KpaTHOCTB Xapakmepu3oeamb
U anmMasa, rpacgura KOBaJIeHTHOM CBSI3H. KOBAJIEHTHYO CB$i3b KaK CBSI3b,
MoJieKyssi | (MM KBapLa). OOMeHHBIH 1 IOHOPHO- BO3HMKAHOIIYIO 3a CUET
pHbIE Mogienb MOMSIPHOTO | aKL|eNTOPHbIN oOpa3oBaHus 001X
KpHUCTa/sl | 00béMa rasa. MeXaHW3Mbl 00pa30BaHUsl | IEKTPOHHBIX Tap MyTEM
nyeckue KOBAaJIEHTHBIX CBSI3ei. repeKpbIBaHHUs 3/IeKTPOHHBIX
PEeLETKH. [TonsspHOCTH CBSI3U U opburasei.
T0JIIPHOCTb MOJIEKYJIBI. Knaccugpuyuposamsb
MonekynspHble u KOBaJIEHTHBIE CBS3U 110
aTOMHbIe pa3HbIM OCHOBAHUSIM.
KpUCTa/UTUUeCcKue Ycmanaenueamsp 3aBUCUMOCTh
PeIIETKY. MeXXy TUTIOM XUMHUYeCKOM
CBS3U, TUTIOM
KPUCTAJI/TMUEeCKOU PelléTKU U
(hr3ruecKMU CBOMCTBAMU
BeLL[eCTB.
1 Metamu | JlemoHcmpayuu. Merannvueckue Xapakmepu3oeamb
0 yeckas Mopenu KpHUCTa/uInuecKue MeTa/UIMUeCKyHo CBSI3b KaK
XUMHYECK | KPUCTa/VIAYeCKUX PELETKH. CBS3b M@Ky UOH-aTOMaMH B
asi CBA3b. | pelUéTOK MeTas/uioB. | MeTanmvueckas MeTasulax Y CIjiaBax
J1a6. pabdota Ne2 XUMUYeCKasi CBsI3b: UOH- | TIOCPE/ICTBOM
MopenvpoBanue aTOMBI U 37IeEKTPOHHBIN 0000111eCTBIEHHBIX
MeTa/lJTN4eCKOn ras. dusnueckue BaJIeHTHBIX 3/IEKTPOHOB.
KPUCTa/I/TUUeCKOM CBOMCTBA MeTa/I/IOB M UX | OO®sICHAMb eIUHYIO TIPUPOAY
peLIeTKH. TpUMEeHEeHre Ha OCHOBE XUMHYECKUX CBS3€H.
3TUX CBOUCTB. CIi/1aBbl Ycmanasnueamp 3aBUCUMOCTb
yépHbIe U LIBETHBIE. MeXXIy TUTIOM XUMUYeCKOM1
KPUCTa/I/TNUeCcKon CBSI3U1, TUTIOM
PeréTKu. KPUCTA/IJTMYECKON PelléTKU U
(hr31ueCcKMMY CBOMCTBAMU
Bel[eCTB.
1 Bopgopon | Jemoucmpayuu. Bopgopognas xumuueckas | Xapakmepuszogamb
1 Has BugeodparmeHThI U | CBSI3b: BOZOPOJHYIO CBSAI3b KakK
XUMHYeCK | Cai/ibl MeXMOJIeKY/IsIpHast U 0COOBIN THIT XUMHUUECKOH
ast cBs3b. | «CTPYKTYpBI BHYTPUMOJIEKY/JISIPHasI. CBSI3U.
benka». 3HaueHUe BOJOPOHOU Pazauuamsb
JIa6. paboTta Ne3 CBSI3U B MPUPO/IE U ME>KMOJIEKYJIIPHYTO U
Henatypauys JKW3HU 4YesioBeKa. BHYTPUMOJIEKYJISIPHYIO
Oenka. BO/IOPO/IHBIE CBSI3U.
Ycmanasaueamb

MeXXTpeZMeTHbIe CBSI3U C
Ouosiorueil Ha OCHOBe
pacCMOTpPeHHs TIPUPO/IbI
BOJIOPOZIHOU CBSI3U U €€ poJiv
B OpraHu3aluu >KUBOU
MaTepuHu.




1 [Tomumep | lemoHcmpayuu. [Tommepsl, ux Xapakmepu308amb MoOMMepbl
2 bI. Konnekuyu TMoJlyuyeHue: peakLuu KaK BbICOKOMOJIEKY/ISIPHbIE
«[Tnactmacce». MoJIMMepr3aluu 1 COeIMHeHUs.
O6pa3sip TOJIMKOH/ZIeHCaLMH. Paszauuamp peakuymn
HeOopraHuyeCcKux [Tnactmaccel. Mo/IMMepU3aLuy 1
M0JINMEpPOB — Heopranuueckue TIOJIMKOH/IeHCaLIUH.
BellleCTB aTOMHOM MOJIUMEpHI. Ycmanasnueamb e HCTBO
CTPYKTYPBHI. OpraHUuecKou U
HEeOpraHuyeCcKorW XMMHUH Ha
rpUMepe HeopraHuyecKux
TIOJIMMEPOB.
1 BosnokHa. | JlemoHcmpayuu. OcobeHHocTu cTpoeHust | Onucblieamb BaykKHeHILINe
3 Kosnekuuu BOJIOKOH. rpeJcTaBUTe/I IJIaCTMacC U
«BookHa». Knaccudukanus BOJIOKOH M Ha3bIBaTh 00/1aCTH
TI0JIMMEpPOB VX [IPUMEHeHNs.
Haubornee 1mmpoko
pacrpocTpaHeHHbIe
TMIOJIUMEpHI.
MexxayHapopHble
abbpeBHaTYpBI
MapKUPOBKU U3le/TUU U3
rosiiMepoB. Pasnmuuuve
MeXX/ly IOJIMMepOM Kak
Bell[eCTBOM U
TI0JIMMePHBIM
MarepuasioM Ha ero
OCHOBe.
1 HucriepcH | JemoHcmpayuu. JucriepcHblie CUCTEMBIL: Xapaxkmepu3zogamb
4 ble O6pa3upr aucrepcHasi ¢asa u pas/MuHbIe TUIIbI JUCTIEPCHBIX
- CUCTEMBI. | pa3/IMYHbIX [VICTIepCUOHHas Cpejia. CUCTEM Ha OCHOBe
1 JICTIePCHBIX Knaccudukarus arperaTHoro COCTOSIHUS
5 CUCTEeM: 3MYJ/IbCUM, | JUCTIEPCHBIX CUCTEM TI0 JvcriepcHoM ¢a3sbl U
CYCITeH3HUH, arperaTHOMY COCTOSIHUIO | JMCIIEPCHOHHOM CPeJibl.

aspo3oJiel, resei u

3oned. Koarymsaous.

CuHepesuc.

JIa6. paboTta Ne4.
[Tonyuenue
3MYJ/IbCUU
pacTUTenbHOro
Macsa. [Tosmyuenue
CyCITeH3UH
«M3BECTKOBOI'O
MOJIOKa».
[Tonyuenue
KOJIZIOU/IHOTO
pacTBopa KypyHOIo
benka u
WCCreJOBaHUe ero
CBOMCTB C
TIOMOLLBIO
Jla3epHOM YKa3KH.

Y TI0 pa3Mepy 4acTHI]
da3bl. I'pyboauciepcHbie
CUCTEMBI: SMY/IbCUH,
CYCITeH3UH, a3pO30JIH.
ToHKOAWCTIEPCHBIE
CUCTEeMBbI: 30J11 U TeJiu.
CuHepesuc u
KOaryJIsiLiysl.

Packpbigamb poJib pa3IAUHBIX
THUIIOB IUCTIEPCHBIX CUCTEM B
>KU3HU TIPUPO/IbI U 0011[eCTBa.
IMpogodumb, Haba0Oamb u
onucbl8amb XUMHUYECKUH
9KCTIEPUMEHT.




1 Maccosas | Perenue Perienvie pacueTHbIX Ymemb HaxoOumb MacCOBYIO
6 W pacueTHBIX 3a/au. 3aga4. MaccoBas unm W 00BeMHYIO [10JTH0
- oObeMHast oObeMHast 10/ KOMITOHEHTOB B CMeCH.
1 pafol) i KOMITOHEHTOB B CMECH.
7 KOMIIOHEH
TOB B
CMecCH.
1 Maccosas | Perenuve Pemtenne pacueTHbIX YMeTb HaXo0umb MacCOBYHO
8 JIOJISt pacyeTHbIX 3a/au. 3a7iau. MaccoBast 107151 JIOJTIO TIPOAYKTa OT
BbIX0O/a BbIXO/Ia TIPOJYKTa OT TeopeTUYeCKU BO3MOXKHOI0.
MpOJyKTa TeopeTUUeCKu
oT BO3MOJKHOTO.
TeopeTuu
ecKu
BO3MOXXH
oro.
1 ObbemHa | Pemenue PelieHue pacueTHbIX YMeTb Haxo0umb 00BEMHYIO
9 1 0N pacyeTHbIX 3a/a4. 3agau. O6beMHast 107151 JIOJTIO TIPOAYKTa OT
BbIXO/a BbIXO/Ia TIPOJIYKTa OT TeOpeTHYeCKU BO3MOKHOTO.
MPOJYKTa TeopeTUYeCKU
oT BO3MOJKHOTO.
TeopeTuu
ecKu
BO3MOJKH
oro.
2 Pewienue | Perenue Perienue pacyeTHbIX YMeTb HaxXoO0umb MacCoBYIO
0 3a/au C pacyeTHbIX 3aay. 3ajau. MaccoBas f071s JIOJIXO TIPUMECeN.
WCITI0J1b30 ripumecei.
BaHUEM
TIOHATUSA
«MdCCOBda
1 0N
npuMecen
».
2 Pewienue | Perenue Pelienue pacueTHbIx YMeTb npumeHsimb
1 3ajau. pacyeTHbIX 3a/a4. 3ajau. TeopeTUUeCKUe 3HaHUs NPy
pellleHny 3a/au.
2 O6o06mien | O6061IeHME U CrpoeHue BelrecTBa, 3Hamb TIOHATHS «BEIIIeCTBOY,
2 ve u cUcTeMaTr3aLus XUMUUecKas CBs3b, «XHM. 37IEMEeHT», «aTOM»,
cucTeMaT | 3HaHUH KpHUCTa/uInuecKue «MOJIEKY1a»,
v3anusi pelleTKy, MOJIMMepHlI, «3JIEKTPOOTPULIATETbHOCTbY,
3HaHUH WCTHHHBIE U KOJJIOU/IHbIE | «BaJIeHTHOCTb», «CTeleHb
T0 TeMe pacTBOPBL. OKHC/IEHUS», «BellleCTBa
«CTpoeHnu MOJIeKYJIIPHOTO U
e HEMOJIEKY/ISIPHOTO CTPOEHUSI»,
Bell[eCTBa «yTJIEPOJHbIN CKemeT»,
». «(yHKIMOHa/IbHAas! TPyMIa»,
«A30MEpPHUSI», «TOMOJIOTHSI».
O6®s1CHAMb 3aBUCUMOCTD
CBOMCTB BelLleCTB OT UX
COCTaBa M CTPOEHUST; MPUPOY
XUMHUUECKOM CBSI3U.
2 KoutposnbHas pa6ora Nel no reme «CTpoeHue BelecTB»




Tema 2. Xumuueckue peaknuu (19 u)

2 Knaccud Peakuyu 6e3 m3menenusi | Knaccuguyuposamb
4 vKaiusi COCTaBa BeIeCTB: XUMUYeCKUe peakLiu 10
XUMUYECK aJIJIOTPOTIM3ALUN U Pa3/IMYHBIM OCHOBAHMSIM.
uX M30MepU3aliuy.
peaxiuii. [TpUUMHBI a/VIOTPOITHH.
Peakiun,
uayumme
6e3
V3MeHeH!
s cOCTaBa
BeII[eCTB.
2 Peakiuu, | JIab. padora Neb. Knaccudwukaruys peakiyii | [Ipogodumb, Habaoo0amsb u
5 yuaymue ¢ | Ilpoesenuve I10 YUCITY U COCTaBy ONnucCbIBamMb XUMHUUYECKUMN
V3MeHeH! | peakluid, UAyLUX | PeareHTOB U MPOJAYKTOB | 9KCTIepUMEHT.
eM [10 KOHLIa, 110 Peakijuu coesjuHeHus], YMeTs pasauyams peakLuu
cocTaBa nipaBuny beprosine. | pasnokeHus:, 3aMellieHUs] | COeUHEHUs, Pa3/I0KeHUs,
BEIIeCTB. 1 oOMeHa. 3ameriieHus ¥ obMeHa.
2 Tepmoxu | JemoHcmpayuu. Knaccudukauys peakimii | Xapakmepusosamb TeIJIOBOM
6 Muyeckue | JK30- U T0 TeryIoBOMY 3pdeKTy. | 3pPeKT XUMUUeCKUX peakLri
peakiud. | sHAOoTepMuueckre | TepMoxumHueckue Y Ha ero OCHOBe Pa3/nvaTh

peakiuu. TeruioBbie
sIB/IEHUS TIPH
pacTBOpeHUU
CepHOU KUC/IOThI U
aMMHauHOMN
CeJIUTPBI.

ypaBHEHUsI peaKLIUid.

3K30- ¥ 9H/I0TepMUUeCKre
peaxiuu.

OTpaxkath TernnoBou 3¢ et
XUMHUYECKUX peakiuii Ha
MUCbMe C TIOMOLLbIO
TePMOXUMUUECKUX
yPaBHEHHUH.

IIpogodumb pacyéThbl Ha
OCHOBE TePMOXUMHUECKUX
ypaBHEHUH.




2 CkopocTte | [lemoHcmpayuu. CKOpOCTb XMMUUYECKOU Xapakmepu308amb CKOPOCTb
7 XUMUYecK | 3aBUCUMOCTb peakivy U QaKkTophl eé XUMUYeCKON peakL[uu U
- ux CKOPOCTH peakliy | 3aBUCUMOCTH: TIpPUpo/ia (hakTOpbI 3aBUCUMOCTH
2 peakLyi. | OT MPUPO/BI pearupymoILuXx BellecTB, | CKOPOCTH XUMHUUeCKOU
8 BelL[eCTB. TJIOIIA/Ib UX peaki[uu OT TIPUPO/IbI
B3aumogeiictBue COTIPUKOCHOBEHWUS, pearupymoliux BelecTB, UX
pacTBOpOB CepHOM | TeMIiepaTypa, KOHL|eHTpaLl1u, TeMIiepaTyphl,
KUCTIOTBI C KOHLIEHTPAL[Us1 U Ha/JIn4Ke | TIJIOMIaZ COTIPUKOCHOBEHHSI
pacTBopamu Karanu3aTopa. Katanus. | BeliecTs.
THUOCY/Ib(aTa depMeHTBI. IMpoeodumsb, Habaodamb u
HaTpus pa3nuuHod | IHruOUTOpBI. onuchbl8amb XUMUYeCKUM
KOHILIEeHTpaLUH U 9KCTIePUMEHT C TOMOIIIbIO
TeMIiepaTyphl. POJTHOTO sI3bIKA U S13bIKA
Pasnoxxenue XUMUH.
repokcua Xapakmepuzosamb
BOZIOpPOJa C KaTa/jr3aTophbl U KaTaau3 Kak
TIOMOIIbIO CrocoObI yTIpaB/IeHUsT
HeopraHuuecKux CKOPOCTBIO0 XUMHUUECKOM
KaTam3aToOpOB U peaxiuu.
TIPUPO/IHBIX Ycmanaenueamb Ha OCHOBe
00BEKTOB, MeXXTpeJMeTHBIX CBSI3eil C
CO/IeprKalIx buonorueii obiiee, ocobeHHOe
Karasasy. Y eIMHUYHOe J7is1 (hepMeHTOB
J1a6. pa6oTa Ne6. KaK OMooruuecKux
Pasznoxxenue KaTa/IM3aTopoB.
repokcua Packpbigamb posib (epMeHTOB
BOZIOpPO/ia C B OpraHM3al[uM >KU3HU Ha
TIOMOLLBIO 3eMJie, a TaKXKe B MUILLEBOU U
JIUOKCHJa MeIULIMHCKOU
Maprasua. TIPOMBIIIIEHHOCTH.
2 O6parim Ob6parumble 3Hamb KnaccruUKaLu X1UM.
9 0CTb HeoOpaTUMbIe peakuuii (obpaTuMble U
XUMHAYECK XUMHYeCKHUe peakLivu. HeoOpaTHMBbIe), TIOHSATHE
150'¢ Xumuyeckoe «XMMHUECKOoe paBHOBecue» 1
peaxLui. paBHOBeCHe. YCJIOBUSI €70 CMell|eHUsl.
3 Xumunuec | Jemoncmpayuu. XuMHUUeckoe paBHoBecue | Xapakmepuzoeamb COCTOSHUS
0 Koe Cwmelenue ¥ CIIoCco0BI ero XUMUYECKOI'0 paBHOBeCHUs U
paBHOBEC | paBHOBECHS B cmerreHust. O01as CTI0COOBI €0 CMeLeHUS.
ve u cucreme Fe’* + XapaKkTepucTHKa peakiuy | [IpefckaspiBaTh HarpaB/ieHUe
criocobbr | 3NCS™ < Fe(NCS); | cuHTe3a aMMHaka 1 CMelleHUs] XUMUYeCKOTo
ero YCJIOBUSI CMeILleHUsT paBHOBeCHs NPU MU3MeHeHU!
CMellleH! paBHOBeCHSsI yCJIOBUM NIPOBeZIeHUS
A1. IPOU3BO/ICTBEHHOI'O 00paTUMOol XUMHUYeCKOU

Tmiporiecca BIpaBo.

peaKLyu.
ApzaymeHmuposamb BbIOOD
OTITUMAJIbHBIX YCIOBUM
MIPOBe/IeHNsT
TeXHOJIOTHUECKOTO TPOLecca.
Habmodamb u onucbigamsb
JIeMOHCTpPALMOHHbIN
XUMHWYECKHH SKCIIePUMEHT.




3 I'mpponus | lemoncmpayuu. [TouaTtue «rupous». Xapakmepu308amb TUAPOIN3
1 coJiei. I'uaponus cosnelt I'uaponu3s cosel. Kak oOMeHHOe
- Pas/IMYHOro TUIIA. I'vaposiu3 HeoOpaTUMBIM | B3aUMO/IEHCTBHE BEIIeCTB C
3 BugeodparmenTsl U | 1 obpatumbiid. Tpu BO/IOH.
2 Canzpl C/lydast TM/IpoJiv3a Coel. | 3anucbl8amb ypaBHeHUs
«buonoruueckas Pone ruaponusa B peakLyii TuApo/Ir3a
POJIb TU/IPOJIA3aY. obmeHe BetecTB. Ponb Pas3/IMYHbIX COJIEH.
J1a6. pa6ora Ne7 TUJpO/M3a B Paszauuame TUAPOIIA3 TI0
WcnbiTanue SHepreTUUeCKOM OOMeHe. | KaTHOHY U aHUOHY.
WH/IMKaTOpaMu Paznuunble nyt! IIpedcka3bieampb peaxiiyto
cpeZibl PaCTBOPOB MpPOTeKaHUs1 TUAPOIN3a cpezibl BOAHBIX PACTBOPOB
CoJiel pa3/TIMyHbIX coJied B 3aBUCUMOCTH OT | CoJieid, 00pa30BaHHBIX
THIIOB. MX COCTaBa. CUNTBHBIM OCHOBaHHEM U
c1aboi KUC/IOTOH, Cc/1adbiM
OCHOBAHMWEM U CUJIbHOU
KUCJIOTOM.
3 I'mgponus | IlpeseHTauus ['mgponus opranvueckux | Packpbleamsb POJib
3 B «I'ngponus B BeriecTB. bronornueckast | o6paTumMoro ruposr3a
OpraHudye | OpraHuuYecKomn POJIb TU/PO/IU3a B OpPraHUYeCcKHX COeJUHeHUH
CKOM XUMUN». OpraHusMe uejioBeKa. KakK OCHOBBbI 0OMeHa BelleCcTB
XUMUH. Peakijuu rusponusa B B JKUBBIX OpraHu3Max 1
IIPOMBIIIIEHHOCTH. obpatumoro rugpomsza ATO
KaK OCHOBbI 3HEPreTUYeCcKoro
oOMeHa B )KMBBIX OpraHU3MaXx.
IMposodumb, Habawdamb u
ONnuCbI8AMb XUMUYECKUU
9KCIIepYMEHT C TTIOMOLLBI0
POZIHOTO fI3bIKA U A3bIKa
XUMUU. 3HaTh TUIIbI
TU/POJI3a OpraHuYeCcKux
COeIMHEeHUM.
3 Oxkucnure | lemoHcmpayuu. OkucmTensHo- Xapakmepu3oeamb
4 JIbHO- [Ipocretiiiivie BOCCTaHOBUTEJIbHbIE OKUCJTUTENIbHO-
- BOCCTaHO | OKUC/IUTE/ILHO- peakuuu. CrerneHb BOCCTaHOBUTeJIbHbIEe peakLiu
3 BUTEJIbHBI | BOCCTAHOBUTEJIbHBI | OKUC/IeHUs. OKUC/IUTeNb | Kak MPOLeCChl C U3MeHeHueM
6 e e peakLuu: Y1 BOCCTAHOBUTE/Ib. CTerleHel OKWC/IeHNs
peakiuu. | B3auMO/elCTBUe OxuciieHve v 3/71eMEeHTOB Bell|eCTB,

LIMHKA C COJISTHOM
KHMCJIOTOM U KeJie3a
¢ cynbdaToM
meu(11).

J1a6. paboTta Ne8
BsaumogeiicTBure
pacTBopa cy/bdaTta
Meau(II) c >xese3om
Y TUPOKCUIOM
HaTpusl.

BOCCTaHOBJIEHHE.
OneKTpoHHBIN OasaHC.

YUaCTBYIOIIUX B PeaKI[UH.
Cocmaensasmb ypaBHeHuss OBP
C TIOMOILIBI0 MeTo/1ia
3JIEKTPOHHOTO OasaHca.
IMpoeodumb, Habaodamb u
onuchbl8amMb XUMUYeCKUU
9KCIePUMEHT C TIOMOILIBIO
POZIHOTO SI3bIKA U SI3bIKa
XUMUH.




3 Onexkrtposn | [JemoHcmpayuu. OJIeKTPOJIU3 pacTBOpPOB U | Xapakmepu3oeamb
7 u3 Mogpesns pacriaBoB 3/1eKTPO/IU3 KaK
- pacruiaBo | 3JIeKTpOInU3épa. 371eKTPOJIUTOB. OKHC/TUTENIbHO-
3 B U Mogenb [IpakTueckoe BOCCTaHOBHUTE/TbHBIN MPOL|eCC.
8 pPacTBOpPO | 3/1€KTPOJIU3HOU TpUMeHeHue Ipedcka3bieamb KaToAHbIE U
B. BaHHBbI JJ1s 3/71eKTPOJIn3a. aHO/IHbIe TIPOLIeCChl U
[IpakTrue | monyueHust lNanbBaHOM/IaCTHKA. OTpakaTh UX Ha MUCbMe JIJIst
CKoe a/IFOMUHUSL. I"anbBaHOCTET WS pacryiaBoB ¥ BOJJHBIX
npuMeHeH | O6pa3iibl PadunnpoBanue. PacTBOPOB 3/IeKTPOJIUTOB.
ve TIPOMBIIILJIEHHBIX Packpbleamb npakTueckoe
37eKTPOJ | U3JenH, 3HaueHue 3/71eKTPOJIn3a.
v3a. W3rOTOBJIEHHBIX Ha
OCHOBe
rajbBaHOIUIACTUKHU
Y raJIbBaHOCTETHH.
3 IIpakTHu | Pelienuve WNHcTpyKTax no TexHuke | IlnaHuposamb, npogooumb
9 eckast 9KCTIepUMEeHTa/IbHbI | 6e30MacHOCTH. Hab11d0amb U ONUChIBAMb
padora X 3a/jay4 1o teme Perenuve XUMHUUECKUN SKCIIePUMEHT C
Ne 1. «XuMHueckas 3KCIIePUMEHTAa/IbHBIX co0JTroieHreM TIpaBHT
Perrenvie | peakuusi». 3a/iau 110 Teme TeXHUKHU 6e30MacHOCTH.
9KCIIepUM «XUMHUUeCKHe peakin».
€HTaJ/IbHbI
X 3aja4
II0 TeMe
«Xumunue
cKast
peakmusa».
4 IToTopen | IloBTOpEHUE U TectupoBaHue, pellieHre | BbinojgHSAMb TeCTHI, pellaTh
0 ve u 000011eHNE 3a/1a4 ¥ yIpa)XHeHU! 10 | 33/la4yy ¥ YTIpa’KHEeHUsI 110
- 0000111eH Teme. TeMe.
4 ve Ipoeodumb O11eHKY
1 V3YUYEeHHO COOCTBEHHBIX IOCTH)KEHUH B
ro YCBOEHUHU TeMBI.
Marepuail Koppexkmuposamb cBou
a. 3HaHUS B COOTBETCTBUU C
IJIAHUPYEMbIM Pe3y/IbTaTOM.
4 KonTposibHas padora Ne 2 « XUMHUYECKHE PeaKIum».
2
Tema 3. BemjecTBa u ux csomcra (17 u)
4 Mertambl. | [JJemoHcmpayuu. O6mme dhusnyeckue O6obwjamb 3HaHUS U J1e/1aTh
3 Konnekuus CBOWCTBA MeTaJl/IOB. BbIBO/Ibl O 3aKOHOMEPHOCTSX
MeTaJlJIOB. Knaccudukarys TOJIO)KEHHUSI U U3MEHeHUN

MeTaJ/IJIOB B TeEXHUKE U
XUMHHU.

CBOICTB MeTaJl/IoB B [1epUOJax
v rpynnax Ileproanueckont
CUCTEMBI.




4 Xumnuec | JemoHcmpayuu. OO1mye XMMHUYecKue Xapakmepuzogamp o01e
4 Krie B3aumoeticTBue CBOMCTBA MeTaJI/IOB. XUMHYeCKHe CBOWCTBA
CBOMCTBA | KOHL|EHTPHPOBAHHO | Y CJIOBUS MeTaJlJIoB Kak
METaJUIOB | i a30THOM KUC/IOThI | B3aUMO/IeMCTBUS BOCCTaHOBHUTeJIeH Ha OCHOBE
¢ MeZibt0. Bembllika | MeTasyioB € pacTBOpaMU | CTPOEHUsI KX aTOMOB U
TEePMUTHOM CMeCH. | KUCJIOT U COJeld. T10JI0)KeHUsI MeTaJIIOB B
IToptper Mertannorepmus. 37IEKTPOXUMUUYECKOM DALY
H. H. beketosa. HarpsoKeHus.
Habmodamb u onucbigamsb
XUMUAYEeCKUN SKCTIePUMEHT C
TIOMOII[bI0 POAHOTO S13bIKa U
s13bIKa XUMHUH
4 Hewmerann | Jlemoncmpayuu. Hewmetanibl kak Xapakmepu3oeamb ob1mye
5 bI. Konnekuus okuciuTenu. HemeTansbl, | XMMUUeCKre CBOMCTBA
- bnaropoj, | HemeTasioB. KaK BOCCTaHOBUTENU. Psifi | HeMeTasyIoB KaK OKUCIUTe el
4 Hble rasbl. | Beobimka 4épHOro | 5/1eKTPOOTPULIATENBHOCT | M BOCCTAHOBUTEEH Ha OCHOBE
6 rnopoxa. u. VlHepTHbIe Win CTPOEeHUsI UX aTOMOB U
BriTecHenue 6s1aropo/iHbIe ra3bl. TI0JIO’KEeHUS1 HEMETAJIIOB B
rajloreHoB U3 UX psny
pPacTBOPOB JJPYyTUMU 3/1eKTPOOTPULIATETbHOCTH.
rajloreHaMu. Habawooamb u onucbieamb
XUMHUUECKUN SKCIIePUMEHT C
TIOMOILIBIO0 POZHOTO s3bIKa U
s3bIKa XUMHH.
4 Kucnotsl | Zlemoncmpayuu. Kucnotsl ¢ Touku 3penust | Xapakmepuszosamb
7 HeopraHu | Kosmnekuus aTOMHO-MOJIEKY/IIPHOTO | OpraHu4ecKue 1
- yeckve U | OpraHMuecKux u yuenusi. Kucnorsi c HeopraHuuecKre KUC/I0ThI B
4 OpraHdye | HeOpraHUYecKHUx TOUKU 3PeHHsI TeOPUU CBeTe TeOpUU
8 CKU.e KUCJIOT. 3/1eKTPOJINTUYECKOU 3/1IeKTPOJIMTUYECKOU
J1a6. paGoTa Ne9 JUCCcoLMalii. KUcioTel | AWCCOLMALIAN YU TIPOTOHHOM
WccnenoBanue C TOUKHU 3peHust TEOpUH.
KOHLIEHTPHPOBaHHBI | MPOTOHHOW TeOpUH. Knaccugpuyuposamnb
X pacTBOPOB OO1mre XUMHUYecKue opraHuueckve u
COJISTHOU U CBOMCTBA KUCJIOT. HeopraHuuecKre KUC/I0ThI 110
YKCYCHOM KHC/IOT Knaccudukaiysi KUC/IOT. | pa3/MyHbIM OCHOBaHUSIM.
KareJibHbIM Pazauuamsb o611jee, ocobeHHOe
METO/IOM TIPU UX Y eJMHUYHOE B CBOMCTBAaX
pa3baBiieHUN a30THOM, KOHLIEeHTPUPOBAHHOM
BOJOM. CepHOU U MypPaBbUHOM KHCJIOT.

I1posodumb, Habawdamb u
ONuCbIBamMb XUMHAYECKUU
9KCITEPUMEHT C TTOMOIIbIO
POZIHOTO SI3bIKA U SI3bIKA
XUMUH.




4 OcHoBaH | [lemoHcmpayuu. OcHOBaHUSA C TOUKU Xapakmepu3osamb
9 usi Konnekuus 3peHusi aTOMHO- HeopraHuueckre OCHOBaHUS B
- HeopraHu | Lejioueil ¥ aMMHOB. | MOJIEKY/ISIPHOTO yUeHHsl. | CBeTe TeOpUH
5 yeckue U | B3aumogelictBue OcHOBaHUs C TOUKU 3/1eKTPOJIMTUYECKOU
0 opraHuue | rapoB 3peHusi TeOpur JICCOLIAALIVN.
CKUe. KOHL|EHTPHMPOBAHHBI | 3/IEKTPOIUTUYECKOU Pazauuamsb ob1iee, ocobeHHOe
X pacTBOpPOB JMCCOLMALIN. Y eJUHUYHOE B CBOWCTBAaX
COJISTHOU KUCJ/IOThI U | OCHOBaHUS C TOUKU TU/IPOKCU/IOB U
amMMHaka («JpiM 6e3 | 3peHust IPOTOHHOU 0eCKHCIOPOIHBIX OCHOBAHUM.
orHsi»). [Tonyuenue | treopun. Ob1He Xapakmepu3oeamb UX B CBETE
aMMHakKa u XUMHUUYeCKHe CBOMCTBA TIPOTOHHOM TEOPUH.
M3y4yeHue ero OCHOBaHMM. IMpoeodumsb, Habaodamb u
CBOMCTB. Knaccudukarus ONnuUCbI8AMb XUMUYECKUU
JIa6. pabora Ne1l0 | ocHOBaHwMiA. 9KCTIePUMEHT C TOMOIIIbIO
[MTonyuenue POJHOTO SI3bIKA U SI3bIKa
HepacTBOPUMOI0 XUMUH.
TU/IPOKCH/IA U ero
B3aMMO/IENCTBHE C
KUCJIOTOM.
5 Awmoorep | Jlemoncmpayuu. AwmpoTepHble oKcuAbl U | Xapakmepu3o8amb
1 HbIe [Tonyuenue rufpokcuel. IloyueHre | opraHuyeckue U
- coefiiHeH | aM(OTepHOro Y CBOMCTBA aM(OTepHBIX | HeopraHuueckue aM(poTepHble
5 usl TU/IPOKCHIA U HeopraHnyecKux COeJJMHeHMs KakK BelleCTBa C
2 HeopraHu | U3yudeHue ero coeIMHEeHUM. JIBOMCTBEHHOM (pyHKIMel
YecKue U | CBOWCTB. AMWHOKHUC/IOTBI — KHUCJIOTHO-OCHOBHBIX CBOWCTB.
opraHnye | JIa6. pabora Nell. | amdoTepHsie ApaymeHmuposamb CBOMCTBa
CKUe. [Tonyuenue OpraHhveckKye aMUHOKMCJIOT KaK
am(oTepHOro coepyHeHus. [lentuapl 1 | amM(pOTepHBIX OpraHUYeCcKux
TH/IPOKCHU/IA TIPU NenTU/Hasl CBA3b. COeJJMHEeHUH.
HeJloCTaTKe U Packpbieamb Ha OCHOBe
M30bITKe IIEI0uH. MeXXIpeJIMEeTHBIX CBS3€M C
Ouosorveit posb aMUHOKUC/IOT
B OpraHU3aliM >KU3HU.
5 Conu. Hdemoncmpayuu. Knaccudukauus coneii. Xapaxkmepu3zogamb COMv
3 [Tonyuenue JKECTKOCTb BOZBI U OpraHuyYecKux U
- JKECTKOM BOJIbI U CriocoObl e€ ycTpaHeHHsl. | HeOpraHUUYeCcKUx KUCTIOT B
5 yCTpaHeHUe eé [Tepexox kapboHaTa B CBeTe TeOpuun
4 JKECTKOCTH. riApokapboHaT u 3/1eKTPO/IUTUYECKOU
JIa6. pabora Ne12 | obpaTtHO. O6IIIHIE JTUCCOTTMALINH.
YcTpaHeHue XUMHYeCcKUe CBOUCTBa Knaccugpuyuposamsb conu no

JKECTKOCTH BO/JIBL.

coJiei.

Pa3/IMYHLIM OCHOBAHHMSIM.
Paszauuamsb o611jee, ocobeHHOe
Y e[MHUYHOE B CBOMCTBAX
CpeIHUX U KUCJIbIX COTeM.
Onucbleamb }ECTKOCTb BOJbI
1 CTIOCOOBI €€ yCTpaHeHHsl.
IMpoeodumb, Haba0Oamb u
onuchbl8amMb XUMUYeCKUU
9KCTIEPUMEHT C TTOMOIIIBIO
POZIHOTO SI3bIKA U SI3bIKa
XUMUH.




5 lenernue | JIa6. pabora Nel3 | ['eHeTHueckasi CBSI3b B 3Hamb BaXHeHIIIe CBOKCTBA
5 cKast ['eHeTnueckas reHeTUYeCcKuX psiiax W3y4YeHHbIX K/1aCCOB.
CBSI3b CBSI3b MEXIY HEOpPraHUYecKou u
Mexay Pa3UUHbIMU OpraHuuecKo XUMHHU.
pa3/UuHbI | KJaccaMu. EfuMHCTBO MUpa BelecTs.
MU
KJ/laccamu
HeopraHu
YeCKuX 1
opraHuye
CKUX
BELLeCTB.
5 IIpakTnu | IIpakTueckas Peruienue Iranuposamb, npogooums,
6 eckas pabora 2 9KCIepUMeHTaIbHbIX Habrdamb U onucbl8amb
pabora 3a/,a4 10 TeMe: XUMHUUYECKHUH IKCITePUMEHT C
Ne 2. «BerjectBa 1 ux co0Outro/IeHreM TIpaBUT
Pemmenne CBOMCTBa» TeXHUKU 0e30TacHOCTH
9KCIIepUM
€HTaJIbHBI
X 3a/1a4u
TI0 TeMe
«Berwect
Ba U UX
CBOMCTBA
»
5 IToTopen | IloBTOpEHUE U TectupoBanue, pellieHre | BbinojgHSAMb TeCThI, pellaTh
7 ve u 000611eHKEe 3a/lau ¥ YNpPaXKHEHWH 110 | 3alaui U yIPa>KHEHHUSI T10
- 0000111eH Teme. TeMe.
5 Ve TeMBbl. ITpogodumb oOLeHKY
8 COOCTBEHHBIX /IOCTH)KEHUH B
YCBOEHUHU TeMBI.
Koppexmuposamb cBoU
3HaHUS B COOTBETCTBUH C
TJIaHUPYEMbIM pe3y/bTaTOM.
5 KonTtponbHas pa6ora Ne 3 «BemecTBa 1 HX CBOWCTBa».
9

Tema 4. Xumus u coBpeMeHHoe 001ecTBo (8u)




6 Xumunuec | femoHcmpayuu. ITpoussoacTBO ammuaka | Xapakmepusosamb
0 Kasi Mogesb KOJIOHHBI Y MeTaHoJIa. XUMHYECKYH0 TeXHOJIOTHUIO0 KaK
- TeXHOJIOT | CMHTe3a aMMHaKa XuMuyeckue MpoLecchbl, | MPOU3BOJUTENbHYIO CUTY
6 usl. Mogenb Jiekalliyie B OCHOBe o01ecTBa.
1 TIPOMBILILJIEHHOM MPOKM3BO/CTBa aMMMaKa U | Onucbi8amb XUMUUeCKUe
yCTaHOBKH MeTaHoJIa. TIPOLIeCCHI, Jie)Kalljie B OCHOBe
ToJiyueHusi CepHOM | XapaKTepuCTUKa 3TUX TPOM3BO/[CTBA aMMMaKa 1
KUC/IOTBIL. niporieccoB. O61ye MeTaHoJ1a, C TIOMOLI[bI0
HayuHble TTPUHLIUITBI POJTHOTO sI3bIKA U S13bIKA
XUMHAYEeCKOT O XUMUH.
TIPOM3BO/ICTBA. Ycmanaenueamsb aHanoruu
XuMHUUecKre peakiiuy, MEXIY ABYMSI
JieXKallye B OCHOBe TPOM3BO/ICTBAMMU.
TIOJTyYeHHsl CepHOU dopmynuposamsp ob11HE
KUCJIOTBI, , UyTyHa, HayuHble TTPUHLIUIIBI
CTasu, aJFOMUAHUS XUMHUYeCKOT0 TIPOU3BO/ICTBA.
UepHble U [jBeTHbIe
MeTasuibl. [ToHsITHE O
crutaBax. [IpupoaHsii ras
1 He(Th, repepaboTKa
HeTU, HepTeXUMHUSI.
OO011vie IPUHILUTIBI U
9KOJIOTUYEeCKre
npo6/ieMbl XUMUUECKOT0
TIPOM3BO/ICTBA.
6 Xumusi B | JJemoucmpayuu. OcHoBHbIE MUHepa/bHble | 3HaMb U pa3auuamb OCHOBHbIE
2 cebCKOM | OOpas3iib (a3otHbIe, hocdopHbIe, MUHepasbHbie (a30THBIE,
XO035IMCTB | MUHEPaJ/IbHbIX Ka/IliHble) U (dhocdopHbie, Ka/uiiHbIe)
e u ObITy. | ymoOpeHuid. OpraHuyecKkre yo0peHusl.

OO6pa31ibl MOIOIIUX
Y YHCTSIUX
cpeactB. O6pasiibl
OpraHUuecKrux
pacTBOpUTeJIeH.
OO6pa3iibl OBITOBBIX
aspo3oJiel.

JIa6. paboTta Ne14
.O3HakoM/ieHue
obpa3iamu
MHUHepaJIbHbIX
ymobpeHuid.
PactBopumocCTh
Kapbuza u
JIBOMHOTO
cynepdocdara B
BO/IE.

yA00peHus U ux
CBOMCTBa. XIMHUUECKHEe
CpeJCTBa 3allUThI
pacTeHuu. BeITOBBIE
MOBEPXHOCTHO-aKTUBHbIE
coeauHeHus. Morolye u
YUCTSLME BelllecTBa.
Opranuyueckue
pacTBopuTesu. beIToBbIE
aspOo30JIH.

Xapakmepuzoeamb obi11ye
TIPUHLIUTIBI ¥ 9KOJIOTUUeCKHe
Tpo0/IeMbI XUMHUUECKOTO
TIPOM3BO/ICTBA.

3Hamb nipaBu/Ia Ge30racHom
paboThI CO CpeficTBaMU
OBITOBOM XWMUH.




6 Xumunuec | femoHcmpayuu. MapxkupoBKa Ap2ymeHmuposamb
3 Kast BugeodparmMeHThl U | yIIaKOBOUHBIX He00X0/IMMOCTb XUMHUUeCKOU
rPaMOTHO | CJIaii/ibl O CTeTleHW | MaTepuasioB, rPaMOTHOCTH KaK KOMITOHEeHTa
CTb KaK 5KO0JIOTUYEeCKOU 3JIeKTPOHUKH U OBITOBOM | OOIIeKy/IbTypHOU
KOMIIOHEH | UHMCTOThI TOBapa. TeXHUKH, 9KOJIOTUUHOTO | KOMIIETEHTHOCTH YesioBeKa.
T obmieit | JIa6. padbora Nel5 | ToBapa, MpOAYKTOB Ymemb mionyyaTh
Ky/JbTypbl | MI3yueHue MUTaHUS, STUKETOK 110 Heo0XoIMYH0 UH(MOPMAIIHIO C
yesioBeKa. | MapKUPOBOK YXOAY 3a OZleXK0H. MapKMPOBOK Ha yIakOBKax
pa3/IMUHBIX BU/IOB Pa3/IMUHBIX TIPOMBILITIEHHBIX U
TIPOMBIIIJIEHHBIX U TIPO/J0BO/ILCTBEHHBIX TOBApPOB.
TPO/I0BOJILCTBEHHbI
X TOBapoB.
6 IToBTOpEH TectupoBanue, pelieHue | BbinoiHamb TeCTsl, pellaTrhb
4 Ve u 3a/ja4 U yNpaKHEeHW 10 | 3a/lau¥ U yIIpayKHEHUsI 10
- 0000111eH TeMe. Teme.
6 ve Kypca. IIpoeodumb o11eHKY
5 ITonBenen COOCTBEHHBIX JOCTH)KEHHUI B
vie UTOTOB YCBOEHUU TEMBI.
yuebHOro Koppexmuposamb cBon
roja. 3HaHUS1 B COOTBETCTBUHM C
IJIaHUPYEMBIM pe3y/bTaTOM.
6 HToroBasi KOHTpo/ibHasi padora 4.
6
6 Ananus Koppexkmupoeamb cBou
7 KOHTPOJIb 3HaHUSl B COOTBETCTBUHU C
HOU TJIaHUPYeMbIM pe3y/ibTaToOM.
paboThl.
6 PesepsHO
8 e BpeMs.




