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1. TosicHuTenbHAA 3aMUCKA

Jannas paGouast mporpamMma MO XHMHUHU pacCUMTaHa Ha U3yuyeHHE XUMHUH Ha 0a30BOM YpOBHE U
COCTaBJIEHA Ha OCHOBE CJIEYIOIINX HOPMATUBHO-IIPABOBBIX IOKYMEHTOB:

1. ®epepanpHoro 3akona Poccuiickoii @enepammu or 29.12.2012 Ne 273-®3 «OO6 obpa3oBanuu B
Poccuiickoit ®enepanuny;

2. denepanbHOrO0 TrOCyIapCTBEHHOIO O0OPa30BATEIBHOTO CTaHAApTa CPEJHEro o0Iiero odpa3oBaHUA,
YTBEPXKACHHOTO TpPUKa3oM MwuHHUCTEpCTBa 0Opa3oBaHusi M Hayku Poccuiickori denepanuu OT
17.05.2012 Ne 413;

3. KonHuenuuu pa3BuTtus Xumudeckoro oopazoBanus B Poccutickoit denepamnmu;

4. CaHUTapHO-3MUEMHUOJIOTHIECKIX TPEOOBaHUN K YCJIOBHSIM M opranm3anuu oOydeHuss B OY N
2.4.2821-10 ¢ u3MeHEHUSIMHU;

5. ¥YcraBa ['BOY cpeaneit mkoibl Ne 490 KpacnorBapaeiickoro paitona Cankt-IlerepOypra;

6. Oo6pa3zoBarensHoil mporpammel ['BOY cpenneii mkonsl Ne 490 KpacnorBapeiickoro paitona CaHKT-
[TerepOypra na 2021 — 2022 y4yeOHblii rox;

7. VYuebnoro mnana ['BOY cpenneii mkonst Ne 490 KpacnorBapaeiickoro paiiona Cankr-IletepOypra
Ha 2021 — 2022 y4eGHblii TOJ;

8. Kanenmapnoro yueOnoro rpaduxka ['BOY cpenneit mkonsr Ne 490 KpacHorBapueiickoro paiioHa
Cankr-IlerepOypra Ha 2021 — 2022 y4eOHblii rox;

9. IIpumepHOil mporpaMMBbl IO XUMUH I 00111€00Pa30BaATEIBHBIX YUPEKICHHN;

10. ABTOpCKOW mpOorpamMMbl N0 XHMHH 0O0IIe00pa3oBaTeNbHBIX yupexaeHuidl moj pexakuued [.E.
Pynsutuca (aBropsl I'.E. Pynsutuc, ®@.I". ®enpaman);

11. Yyebnuka: Pynsurtuc I'.E., ®enpaman @.I'. Xumus. UznatensctBo «IIpocBemieHue.

W3ydyenne xumMuud B crapiiei Imkoje Ha 0a30BOM ypOBHE HAMpaBiIeHO Ha JOCTH)KEHHE
CJIeIYIOIUX LIEJIEH:

e OCBOCHHE 3HAHMH O XHMMHYECKOM COCTaBISAIONIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MU,
BAKHEUIINX XUMUYECKUX MOHATHM, 3aKOHAX U TEOPUSIX;

e oOBJaJeHHe YMEHUSIMH TIPUMEHITHh I[IOJyYCHHbIE 3HAHWUS Ui OOBSCHEHUS Pa3HOOOpa3HBIX
XUMUYECKUX SBJICHUH M CBOMCTB BEIIECTB, OIEHKH POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI Y MOJyYeHUH HOBBIX MAaT€pUaJIOB;

e pa3BUTHe TIO3HABATEIHLHBIX WHTEPECOB M MHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B Mpoliecce
CaMOCTOSATEIILHOTO TPHUOOPETEHUSI XUMHUUECKUX 3HAHUM C UCTIOJIb30BAHUEM Pa3JIMUYHBIX UCTOYHHKOB
nH(pOpMaIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCINHTAHHE YOESXKIEHHOCTH B TO3UTHBHOW pOJIM XUMHUH B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE00XO0IMMOCTH XMMHUYECKH IPaMOTHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U K OKpY’Kalollell cpee;

® [pUMeHEHHE MOJYYeHHbIX 3HAHUH W YMeHHMil 1711 O€30MacHOTO WCIOJIB30BAHUS BEIIECTB M
MaTepuaioB B OBITY, CEIbCKOM XO3SMCTBE M Ha TMPOM3BOJICTBE, PEIICHHS MPAKTUUYECKHX 3a7a4 B
MMOBCETHEBHON JKM3HU, TPEAYNPEIKICHUS SIBICHUN, HAHOCANIMX BpeJ 3J0POBBIO YeEIOBEKa U
OKpY>Kalolleu cpene.

B kypce 10 kmacca 3akyiapIBatOTCsl OCHOBBI 3HAHUW IO OPTaHUYECKOW XUMUU: TEOPUS CTPOCHUS
opraHuyeckux coenuHeHuit A.M. byTnepoBa, TOHSTHUS «TOMOJIOTHS», «U30MEpHUS» Ha MpUMEpE
YTJIEBOJOPOAOB, KHUCIOPOJICOACPKAUIUX U JPYTUX OPraHUYECKUX COEAMHEHUM, pacCMaTpPUBAIOTCS
MPUYMHBI MHOTOO0Opa3usi OpPraHMYECKUX BEIIECTB, OCOOEHHOCTHM WX CTPOCHHUS U  CBOWCTB,
MIPOCIICKUBACTCS MPUUMHHO-CJIEC/ICTBEHHAs! 3aBUCUMOCTb MEXIY COCTaBOM, CTPOCHHUEM, CBOMCTBaAMHU U
MPUMEHEHUEM DPAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB, T€HETUYECKasl CBSA3b MEXKIY pPa3IMuYHBIMU
KJJacCaMH OPIraHUYECKUX COCAMHEHMH, a TakKe MeXAy OpraHMYeCKMMU U HEOpraHM4eCKUMHU



BelleCTBaMHU. B KOHIIE Kypca JalOTCs HEKOTOPBIE CBEACHMs O NPHUKIAJHOM 3HAYEHHH OPTaHUYECKOU
XUMHH.

B ocHOBy mporpammbl MOJIOKEH MPUHLIMIT pa3BHBAONIEro ooydyenus. IlporpaMmma onupaercs Ha
MaTepuai, U3yuyeHHbI B 8—9 Kilaccax, I03TOMY HEKOTOPBIE TEMbI Kypca paccMaTpUBAOTCS TOBTOPHO, HO
y’ke Ha OoJyiee BBICOKOM TEOPETHUYECKOM YpOBHe. Takol MOIXOJA MO3BOJSIET yIIIyOJdsiTh U pa3BUBATh
IIOHATHE O BELIECTBE U XUMMUYECKOM IPOLIECCE, 3aKPEIUIATh IPOMHACHHBIN MaTepyUal B aKTUBHOM NaMATU
yUalIHuXcsl, a TAKXKE COXPaHATh IPEEMCTBEHHOCTh B IIpoliecce 00ydeHusl.

[Tporpamma obecrieurBaeT CO3HATEIbHOE YCBOECHHE YYAIIMMUCS BAXKHEMIIMX XHUMHYECKUX
3aKOHOB, TEOpUN M MOHATHH; (opMUpYeT MpelNCTaBICHUE O POJIM XUMHUHM B Pa3BUTUU Pa3HOOOpPa3HBIX
OTpaciaeld MPOU3BOJACTBA; 3HAKOMHUT C BELIECTBAMHU, OKPYKAIOIIMMU 4YenoBeka. IIpu 3ToM OCHOBHOE
BHUMaHUE YJAENAETCS CYIIHOCTHM XMMHUYECKUX pEaKIMM M METOJaM HX OCYLIECTBJIEHUS, a TaKKe
croco0am 3alUThl OKPYKAIOLIEH CPEIbL.

[IporpamMa  cocTaBieHa €  y4eTOM  BeAylled pOJM  XUMHUYECKOIO  JKCIIEPHUMEHTA.
[IpenycmartpuBaroTcs BCE BHUABI ULIKOJBHOTO XMMHMUYECKOTO OKCIEPUMEHTa — JIEMOHCTpALuH,
na0opaTOpHbIE OIBITHI U IpaKTUYecKHe paboThl. Pabouas mporpamma Mo XMMHUHU peau3yercs depes
dopmupoBaHHE Yy ydalmuxcs oOlEey4yeOHbIX YMEHHMH M HaBBIKOB, YHHMBEpCAJIbHBIX CHOCOOOB
JESATEIBHOCTH W KJIIOYEBBIX KOMIETEHLIMM 3a CU€T MCIIONIb30BaHUS TEXHOJIOIMH KOJUIEKTHBHOIO
O0y4YeHHs, ONOPHBIX KOHCIIEKTOB, JWAAKTHYECKHMX MAaTEpUaNoOB, W TNPUMEHEHUS TEXHOJOTHH
rpaduUecKoro mpeacTaBieHust HHHOPMAIMHA TPU CTPYKTYPUPOBAHUH 3HAHUIA.

B nenom Kypc mo3BoJisieT pa3BUTh MPEACTABICHUS YYalllUXCsl O MO3HABa€MOCTU MHUpA, €IUHCTBE
KUBOH M HEKUBOW TPUPOABI, CHOPMHPOBATH 3HAHMA O BAKHEHIIMX AaCIEKTax COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOM KapTUHBl MHpa, YMEHHs, BOCTpPEOOBaHHbIE B IIOBCEJHEBHOH JKU3HM U
MO3BOJISIOIINE OPHEHTUPOBAThCS B OKPY)KAIOLIEM MHpPE, BOCIUTATh YEJIOBEKAa, OCO3HAIOLIEro cebs
4acTbIO MPUPOBI.

CornacHo mnpookonyNe7 3acemaHusi METOAMYECKOTO OOBEIMHEHMs YUUTeNleH ecTeCTBEHHO-
Hay4yHoro mukmna ot 14.05.2021r., B ciaydae mepexoja Ha AMCTAHIMOHHOE OOy4yeHHe, B CBS3U C
ANUAEMHUOJIOTMUECKON 00CTaHOBKOM, ISl pealii3alliy IporpaMMbl OyyT UCIOIb30BaTHCS 3JIEKTPOHHBIE
o0Opa3oBaTeNbHbIE PECYPCHI U CPEACTBA JUCTAHIIMOHHOTO 00YUYEeHUs, yKa3aHHbIE B ITyHKTE Neb.

2. Coaep:xaHue TeM y4eOHOro Kypca
10 xnacc
34 u/rox (1 y/Henenro)
[Tporpamma mpeanaraetcs st paboOThl IO HOBBIM ydeOHUKaM xumuu aBTopoB ['.E. Pymasutuca u
O.I'. denpamana, npomenmum skcneptusy PAH u PAO u Bomemmum B PenepanbHbll NEepeyeHb
y4eOHUKOB, PEKOMEHJIOBAaHHBIX MUHHCTEpPCTBOM o00Opa3oBaHus M Hayku P® Kk wucnonbp3oBaHHIO B
o0pa3oBaTenpHOU Tporiecce B 001eoopa3oBarenbHbIX yupexaeHusx Ha 2021 — 2022 y4ueOHbIi TOI.

No Tema paznena KonunuecTBo uacoB
10 knacc

1 BBeneHre B OpraHMYeCcKy0 XHMHIO 2

2 YrneBoaopoast 10

3 Kucnopoacoaepxaniue opraHm4eckue BeecTBa 13

4 A3oTcoaepikaliue CoeIMHEHUs 4

5 BricokoMoOIeKyIIpHBIE COETUHEHUS 2




6 XUMHUA 1 KU3HDb 1

7 [ToBTOpeHue 2
Bcero: 34
[Iporpammoii mpeaycMOTpeHbI 4 MpakTH4ecKue padoThl, 2 KOHTPOJIbHBIE PAaOOTHI U HUTOTOBOE

TECTUPOBAHUE.

Tema 1: BBeieHre B OpraHnyecKyro XuMuIo (24aca)

[Ipenver opranudeckoil XuMiM. B3anMOCBs3b HEOpPraHWYECKMX M OpraHMuecKux BerecTB. OcoOeHHOCTH
OPraHUYECKHX COSMHEHUI U PEAKLIMH C MX YYACTUEM.

OCHOBHBIC TIOJIO’KEHUSI TEOPHM XHUMHYECKOIO CTPOSHHMsI OpraHuMueckux coemuHeHuii A. M. Bbymieposa.
XUMHUECKOE CTPOECHHE KaK MOPSIOK COSIMHEHNSI aTOMOB B MOJIEKYJIaX. 3aBCUMOCTb CBOKCTB BEILIECTB OT XUMUYECKOIO
CTpOeHus1 MOJIEKYJL. 3oMeprist. 3HaueHne TeOpUH XMMUYECKOTO CTPOSHHS.

Lemoncmpauuu

1. O6pa31bl OpraHu4ecKuX BEUIECTB, U3ACTHUS U3 HUX.
2. llapocTepKHEBbIE MOAETH MOJIEKYII.

IIpenmerHble pe3yJbTaThl: 3HaTh OCOOEHHOCTH OpraHudeckux BemiecTB. PopMynupoBarh
OCHOBHBIE TOJIOKEHHSI TEOPHUH XUMUYECKOTO CTPOCHUS OPraHUYECKUX BELIECTB U OOBSACHATH UX. 3HATh
(GOpMBI DIIEKTPOHHBIX OpOUTAJNICH, BHUIBl XMMHUYECKOH CBSI3M M CIIOCOOBI 00pa30BaHUS KOBAJCHTHOM
CBSI3U. YMETh COCTABIIATH AIIEKTPOHHBIE U TpadpuyuecKue IeKTPOHHBIE (DOPMYJIIBI AaTOMOB 3JIEMEHTOB 1-TO
U 2-TO TIepHOOB, (HOpPMYyIHUpPOBATH OINPENEICHUS MOHATUH «S-CBSI3b» M <«JI-CBSI3b». 3HATh IMPHUHIUIIBI
KJacCU(pUKALUN OPraHUYECKUX COCIUHEHHUH, olpelneieHre (QYHKIHMOHANBHONW TpyHmnbl. YMETh IO
CTPYKTYpHBIM (opMyJiaM OpPraHMYECKHX BEUIECTB OIpeNeisaTh MPUHAUICKHOCTh BEIIeCTBA K
KOHKPETHOMY KJIACCYy OPTaHUYECKUX COEINHEHUM.

MeTanpeaMeTHble pe3ybTaTbl: YMETh NOHUMAaTh NpoOJeMy, CTaBUTh BOIPOCHI, BBIIBUIaTh
TUIOTE3bl, COCTABIATh KOHCHEKT JIeKUMU. Braners HaBbIKaMM MO3HABATEIbHOM AESITEIBHOCTH, YMETh
SICHO, JIOTHYHO W TOYHO BBIPa)KaTh CBOM MBIC/IU. Biasers HaBbIKaMU MO3HABATENIbHOMN JEATEIbHOCTH,
YMETb SICHO, JIOTUYHO U TOYHO BbIPaXaTh CBOU MBICIIH.

JInunocTHble pe3yabTaTbhl: DOpMHUPOBATH HAyYHOE MHUPOBO33PEHHE U  yBOXKEHHE K
OTE€YECTBEHHOM Hayke. OCHOBHBIE BUABl JEATEIBHOCTH YYalUXCS. 3HAKOMHUTBCS CO CTPYKTYpOu
yueOHnka. CocTaBisATh KOHCHIEKT Jekuuu. DopMHUpoBaTb MHPOBO33PEHUE, COOTBETCTBYIOILEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, HA OCHOBE MPEJCTABICHUN O CTpoeHUuU aromoB. dopmupoBars
MHUPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HayKH, HA OCHOBE IIPEICTaBICHUN
0 CTPOEHUHU U MHOT000pa3uu OpraHuYEeCKUX BEIECTB.

Tema 2: Yraesogopoasbl (10 yacoB)

VYrneBonopoas! (penenbHble, HeNpeIeIbHbIE, APOMATUUECKHE).

DNEeKTPOHHOE 1 TIPOCTPAHCTBEHHOE CTPOEHIE MONEKyYITh MeTaHa. SP°-rHopuan3amus opOuTane aromMa
yriepona. ['omonornueckuii psj, HOMEHKJIATypa U U30MEpHs YIJIEPOAHOro ckenera. Pu3nueckue CBOMCTBA
AJIKAHOB M MX 3aBUCHMOCTb OT MOJIEKYJISIPHOM Macchl. XMMHYECKHE CBOMCTBA: TajloOr€HUpOBaHME (HA
NpUMepe MeTaHa M 3TaHa), TOpeHUe, TEPMHUUYECKUE MPEeBpPAILeHUs (Pa3ioKeHHe, KPEeKUHT, JIeTHIpUPOBaHuUE,
n3zomepuzaiys). Kousepeus merana. HaxoxieHue B pupo/ie ¥ IPUMEHEHHE AJIKaHOB.

AJNKeHBI. DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHME MONEKYJIbI THIEHA. SP>-THOpUIM3ALUs
opburtaneii aroma yriepoga. 6-Csi3u u m-cBsi3u. ['omosorudeckuil psa, HomeHkiatypa. CTpyKTypHas
nzoMepust (M3oMepusi YriaepoJHOrO CKeleTa U IOJOXKEHUS JIBOMHOM CBS3M B MOJIEKYJE).
3aKOHOMEPHOCTH H3MEHEHMsI (U3MYECKHUX CBOWCTB alIKCHOB. XHWMHUUYECKHE CBOWCTBa (Ha MpUMeEpe
ATWIIEHA): peakUuu TMPUCOECTUHEHUS (THIPUpPOBaHUE, TallOTEHHPOBAHME, THUIPOraOreHUpPOBaHUE,
rUApartanus), OKuciaeHus (TopeHue) v moJIuMepu3aliii.



[IpombinieHHbIe U JTAOOpaTOPHBbIE METOMABI IMOJIYYEHUS AJIKEHOB: JECTUAPUPOBAHHUE U TEPMUUYECKUI
KPEKHUHT aJIKAaHOB U JIETUpaTalus CIIUPTOB.

Ankanuensl. [loHsiTue o0 JUEHOBBIX yrieBojgoponax. byranuen-1,3 (quBunmia) u  2-
MetmnOytanueH-1,3 (u3onpen). [lomyueHne W XUMHUYECKHE CBOWCTBA: PEAKIIMM TPHUCOSAMHCHUS H
MOJIMMEPU3AIUH.

AJKMHBL. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl areTieHa. Sp-I'ubpuanzarys
opburasieit aroma yriaeposa. ['oMonoriaeckuii psit, I30MEprsl 1 HOMEHKIIATypa aJIKUHOB, DH3MYECKHE U XUMUYECKUES
CBOMCTBA (Ha TpuMepe areTwicHa). Peakimm mpricoenyHeHys (TWAPHPOBAHKE, TATONCHUPOBAHKE, THIpOrajiore-
HUpOBaHKE, THIpaTalys), okucieHus (ropexue). [lomyuyeHue anerwneHa KapOWJHBIM M METaHOBBIM
crioco0amu, ero NpuMeHEHHe.

[Muknoankanel. HomeHKIaTypa, nmomydeHue, Gu3ndeckue 1 XUMHUIECKHE CBONCTBA, IPUMEHEHHE.

Apensl. CocTaB U CTpOCHHE apeHOB Ha npumepe OeHzona. dusnueckue cBoiicTBa OeH30a, €ro
TOKCHYHOCTh. XUMHYECKHE CBOWCTBA: pEaKIMU 3aMelleHus (HUTpPOBAHHE, TaJOreHUPOBAHUE),
npucoeauHeHus (THIPUPOBaHKE, XJIOpUpOBaHue), ropenus. [lomyuenue u npumeHeHune 6eH301a.

['eneTnyeckas B3aMMOCBSI3b YIIIEBOJAOPOIOB.

Lemoncmpauuu

1. Ilpumepbl yraeBOJOPOJOB B Ppa3HBIX arperaTHbIX COCTOSHUSAX (TIpomaH-OyTaHOBas CMECh B
3akuraigke, OeH3uH, napadpuH, achanbt)

Cxema 00pa3oBaHusl KOBAJEHTHOM CBSI3U B HEOPIraHUUYECKUX U OPraHUYECKUX COCTUHEHUSIX.
[lapocTep>kHEBBIE M MAaCIITAOHBIE MOJIEIA MOJIEKYJI METaHa U APYTHX YTIIEBOIOPOJIOB.
Omnpenenenne HATUYXS YTIIEPOAa U BOJOPOA B COCTABE METaHA IO MPOAYKTaM T'OPEHHS.

a s~ WD

Buneoonsiter: ['opeHne MeraHa, napaguHa B yClIOBUSIX M30bITKAa M HEIOCTaTKa KUciIopopa. B3peB cmecn

MeTaHa ¢ Bo3ayxoM. OTHoIIeHHe MeTaHa K OpOMHOI Bojie.

6. Tabnuua «CpaBHEHHE cOCTaBa aJKaHOB U aJIKEHOBY.

7. Iapoctep:kHeBas M MacIITaOHas MOJIENIM MOJIEKYJIbI 3TUIICHA.

8. IlomyueHue 3TUIIEHA U €TO CBOWMCTBA: TOpeHHe, B3auMo/ieiicTBre ¢ OpPOMHOM BOJOH.

9. OtHomIeHNE Kay4yyKa U pe3WHBI K OPTaHUIECKUM PACTBOPHUTEIISIM.

10. Paznoxenne kaydyka IpH HarpeBaHWU M UCIIBITAHUE Ha HEMPEJAECITbHOCTh MPOYKTOB Pa3IOKECHHUS.

11. lIapocTtepxkHeBast © MaciITaOHas MOJIEIH MOJIEKYJIbI alleTHIICHA.

12. lTonyyenne amneTwieHa KapOWIHBIM CIIOCOOOM H €ro CBOWCTBA: TOPEHHE, B3aWMOJICHCTBHE C
OpOMHOI BOJIOH.

13. Mopenu MoseKyIbl OeH30a.

14. OtHomeHue 6eH3oma Kk OpoMHOIT BoJE.

15. T'openue Gensomna.

Jlabopamophvie onvimbi

1. COopka mapoCTep>KHEBBIX MOJIEIEH MOJIEKYJT YTIIEBOIOPOIOB U UX TaJOTEHOMPOU3BOIHBIX.
2. O3HakoMIIeHHE C 00pa3IaMy U3JICITHIA U3 ITOJTHITHIICHA.
Ilpaxmuueckas paboma

1. TTosryuenue sTUICHA U U3yYEHHUE €r0 CBOMCTB.
Pacuemnvie 3a0auu
Pemienue 3a1a4 Ha HaxoXxAeHUE (POPMYIIBI BEIIECTBA.

IIpeameTHble pe3yabTaThl: 3HaTh 00ILIYI0 (HOPMYITy AIKaHOB, XapaKTep XMMHUYECKOH CBS3U B
MOJIEKYJIaX alKaHOB. YMETh OOBACHATH TETPAdPUUECKOE CTPOCHHUE MOJIEKYJIbl METaHa, 3ur3aroo0pasHoe
CTpPOCHHE MOJIEKYJl MPEIENIbHBIX YTIEBOAOPOAOB. YMETh COCTAaBIATH (POPMYJIbl M30MEPOB, OTIMYATH
TOMOJIOTM OT U30MEpPOB, HAa3bIBaTh BEIIECTBA MO MEXAYHApOJAHOH HOMEHKIAType, COCTaBIISThH
CTPYKTypHble (OpPMYJIbl BELIECTB MO HX HAa3BaHUSAM. YMETh OOBSACHATH 3aBHCUMOCTh (U3NYECKUX
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CBOMCTB aJKaHOB OT OTHOCHUTEJIBHOM MOJIEKYJSIPHOM MacChl M 3aBUCUMOCTb XMMHYECKHUX CBOMCTB
QJIKAHOB OT CTPOEHUS HMX MOJIEKYJ, COCTABJIATh YPAaBHEHUS PEAKLUM, XapaKTEPU3YIOIUX XUMUYECKUE
CBOWCTBA QJIKAHOB (TOpEHUE, TEPMUUECKOE PAIOKECHHE, XJIOPUPOBAHUE, U30MepH3aIysl). 3HaTh 00JIacTH
MPAKTUYCCKOro MpUMCHCHUA aJIKAHOB. YmeTh YCTaHaBJIMBATb 3aBUCUMOCTb MCIKIY CBOMCTBaMU aJIKaHOB
U UX NPUMEHEHHEM. YMETh HaxOAMTh MOJICKYJSIpHYIO (OpMyNy BEIIECTBA HAa OCHOBE 3HAaHUS €ro
IUIOTHOCTH, OTHOCUTENIBHON IUIOTHOCTH U MAaCCOBBIX JOJIEH XMMHUYECKHUX AJIEMEHTOB B 3TOM BEIIECTBE.
3Hath 001IyI0 GOpMYITy YIJIEBOAOPOIOB ATHIEHOBOTO psAa. YMETh U300pakaTh CTPYKTYpPHbIE (POPMYJIbI
QJIKEHOB U MX M30MEPOB, HA3bIBaTh aJIKEHBI M0 MEXIYHAPOJHOW HOMEHKIIATYpPE U COCTaBISATH (POPMYJIBI
QJIKEHOB MO WX Ha3BaHUSAM. 3HATh CIOCOOBI IMOJIyYEHHS AJKEHOB M 0O0JACTH MX MPUMEHEHUS. YMETh
COCTaBJISITb YPABHCHUA XHMUUYCCKHUX peaKI_[I/Ifl, XapaKTCPpU3yromux XuMHYCCKUC CBOMCTBA AJIKEHOB.
YMeThb IMOJIy4aThb 3TUJICH, OKAa3bIBATh ICPBYIO IMOMOLIb ITPH 0KOraX U TpaBMax, CBA3aHHLIX C PCAKTUBAMU
U J1abopaTOpHBIM O00OpyJOBaHHEM. 3HATh OOIIYI0 (OPMYITy AQlKHHOB. YMEThb OOBSCHATH Sp-
THOPUIM3AIMI0 M TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBl AaleTUICHa, COCTaBISATh CTPYKTYPHBIC
(GbopMyIIbI TOMOJIOTOB alleTWJICHA M Ha3blBaTh AJKUHBI 10 MEXAYHApOAHOW HOMEHKJIAaType. 3HaTh
AJNIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl O€H30J1a, BUIBI THOPUIN3AIUU DIIEKTPOHHBIX
opbuTaneii, romMoJoru 6eH305a, BUIbI HK30MEPUU U HOMEHKJIATYPY apeHOB. Y METh MPUBOAUTH IPUMEPHI U
COCTaBJISATh YpaBHEHHS XHUMHUYECKUX pEaKUui, paCKPBIBAIOIIUX TI'E€HETHUYECKUE CBSA3H  MEXAY
YTIIEBOJIOPOIAMHE PA3HBIX KIIACCOB.

MeranpenmMeTHbie pe3yabTaTbhl: YMETh CaMOCTOSATEIBHO OCYIIECTBIIATH, KOHTPOJIHPOBATH H
KOPPECKTHPOBATH YPOUHYIO ACATCIIBHOCTD. VYMeTh NOHUMATH HpO6H€MI)I, CTaBUTh BOIIPOCHI, BBIABUI'ATH
TUIoOTE3bl, OPTaHHU30BbLIBATH y‘IG6HOC COTPYAHUUCCTBO W COBMCCTHYIO ACATCIBHOCTH C YYHMTCICM H
CBEpCTHUKAMH, (OpPMYIHUPOBATh, apryMEHTHPOBaTh W OTCTaWBaThb CBOE MHEHHE. Pa3BHBaTh HaBBIKH
CaMOCTOSITENTLHOM PadOTHI ¢ Y4eOHBIMH MOCOOMSIMHM, KHUTAMU, HH()OPMAIIMOHHBIMU pecypcamMu. YMeTh
OPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHHUKAX WH(GOPMAIIMU M MCIIONB30BAaTh UX JJIS IOCTHIKEHUS IENeH.
YMeTh COOTHOCHUTH CBOW JEHCTBHUS C IJIAHHUPYEMBIMHU pe3ylbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH
JEeSTeIbHOCTH B TPOIECCe JIOCTIKEHUS pe3ynbTara, ONpeeNsiTh CHOCOObI NEHCTBUI B paMKax
MIPEJIOKEHHBIX YCIOBMA U TpeOOBaHMH, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTyalue.

JInunoctHble pe3yabTaThl: DopMHupoBaTh HAyYHOE MHPOBO33PEHHE W yBAXKEGHHE K
OTeueCTBEHHOW Hayke. (OCHOBHBIE BHJIBI JESATEIHHOCTH YYAIIUXCS. 3HAKOMHUTBCA CO CTPYKTYpOu
yueOHuKa. CoCTaBnATh KOHCIEKT JeKiuuu. DopMHUpOBaTh MHPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAayKd, Ha OCHOBE TMPEJCTABICHUNH O CTPOCHHMH U MHOTO00Opa3suu
OpraHMYecKUX BemecTB. POpMHUPOBATH YMEHHUS MPOAYKTUBHO OOINATHCS M B3aMMOJCHCTBOBATH B
Mpoliecce COBMECTHON paboThl. Pa3BuBaTh yMeHHs yNpaBisaTh CBOCH MO3HABATEIHHOU JEATEIHHOCTHIO,
OLCHUBATH CUTyAllUIO M OICPATHUBHO INPHUHUMATbL PCHICHUC. Pa3BuBaTh HaBEBIKH COTpyaAHHYECTBA CO
CBEpCTHUKaMMU H B3pPOCIIBIMU B o6pa303aTem>H0171 NCATCIIBHOCTH. Pa3BuBarth KOMMYHHUKAaTHBHYIO
KOMIIETCHTHOCTD, CIIOCOOHOCTH HaXO0OUTh O6I]_[I/Ie e W COTpyaHUYaTb I HUX JOCTHIKCHUA,
(hOpMHUPOBATH IKOJIOTHUECKYIO KYJIBTYPY.

Tema 3: Kucaopoacoaep:xamue oprannyeckune coenunenus (13 gac)

Cruptsl. @yHKIIMOHAIBHAS TPYyTIa, KIACCU(PUKALNS: OJHOATOMHBIE © MHOTOATOMHBIE CITUPTHI.

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. HoMmeHknaTypa, H30MepUS M CTPOCHHE CIHUPTOB.
Bogoponnas cBsizb MeXaIy MOJIEKyJIaMd U €€ BIUSHUE Ha (PU3MUECKHEe CBOMCTBA CUPTOB. XUMHUECKUE
CBOMCTBa CIIUPTOB (Ha MpPUMEPE METAHOJIa U 3TAHOJIA): 3aMEelIEHHEe aTOMa BOJOPOJia B THAPOKCHUILHOM
rpynne, 3aMelleHue THAPOKCHIBHON Tpynmbl, okucieHue. KauecTBeHHass peakiusi Ha CHUPTHI.
[TonydyeHnue u npuMeHeHNe CIUPTOB, (PU3HOJIOTHYECKOE IEHCTBHE HA OPraHU3M YeJIOBEKa.



MHoOroaromHsle  CIHUPTBHI: JTHICHIIUKONb M TIULUEPUH. TOKCUYHOCTH  OTHJICHIVIMKOJIA.
OCOOEHHOCTH XMMHMYECKHMX CBOMCTB M TIPAKTUYECKOE HCIIOJIb30BAaHHE MHOTOATOMHBIX CIIMPTOB.
KauecTBennas peakuus.

@enon. Ilomydenue, ¢usmueckue u XUMHYECKHE CBOMcTBa (eHonma. Peakium ¢ ydactrem
TUAPOKCHIBHOM TPYIIBI U OEH30JIBHOTO KOJIbIIA, Ka4eCTBEHHas peakims Ha ¢eHon. Ero mpomslinnieHHOE
ucrnosb3oBaHue. [lelictBue heHona Ha sxuBble OpraHu3Mbl. OXpaHa OKpy»Karollel cpezbl OT MPOMBILIUIEHHBIX
OTXO/IOB, COJIEpKaIMX (DEHOIL.

Anpnerngsl. CoctaB, oOmas ¢Gopmyna, HOMEHKJIATypa U HM30MEpHUs NPEAeibHbIX allbIETHI0B.
DNEeKTPOHHOE CTPOCHHE KapOOHUJIBLHON TPYIIbI, OCOOCHHOCTH JBOWHON CBsi3u. Duzuyeckue u
XMMHUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHOTO WJIM MypaBbUHOTO ajIbAETUAA): PEAKIIUHU IIPUCOEINHEHUS,
OKHCIICHHS, TIoauMepHu3any. KauecTBeHHbIE peakiiui Ha albJIeru/bl. AleTalbaerua U HopManbIeTrui:
II0JIy4€HUE U puMeHeHue. JleificTBre anbAerui0B Ha KUBbIE OPraHU3MBL.

Kap6onossie kucnotsl. Knaccudukanus kapOOHOBBIX KUCIOT: MpeAesbHbIC, HEIPEIeIbHEIE;
HU3LIME W BBICIIME KHUCJIOTHL. ['OMOJOTMYECKMH PsSAJ NpEeNeibHbIX OJHOOCHOBHBIX KHCIOT.
Homenknarypa, u3zoMepus, CTpoeHHE KapOOKCWIbHON rpymnnbl. Pusnueckue M XUMHUYECKHE
CBOMCTBA: B3aWMOJICICTBHE C METaJJIaMU, OCHOBaHUSIMU, OCHOBHBIMU M aM(pOTEPHBIMU OKCHAAMH,
COJISIMH, CIIUPTAMU; PEAKLUH C YYaCTHEM YIJIEBOJOPOJHOIO paJHUKaa.

OcoOeHHOCTH CTpOEHHSI U CBOMCTB MypaBbHMHOW KucCHOTHL. I[lomydyeHue u mnpuUMEHEHHE
KapOOHOBBIX KUCJIOT.

CpaBHeHUE CBOWCTB HEOPraHUUECKUX U OPraHUYECKUX KHUCIIOT.

Crnoxnble 3pupsl KapOOHOBBIX KucioT. CocraB, HOMEHKIaTypa. Peakmust stepuduranuu.
I'maponns cnoxxHbIX 3¢upoB. Ilpumeps! cioxHbIX 3()UPOB, UX (PU3NYECKHE CBOMCTBA, paCIpOCTpaHEHUE
B IIPUPOJIE€ U IPUMEHEHHUE.

Kupsl. CoctaB u ctpoenue. JKupel B npupojie, MX CBOMCTBA. [ MApoin3 U rugpupoBaHue )KUPOB B
IIpOMBIIIIEHHOCTH. [IpeBpalenus xupoB B opranusMe. lIumesas eHHOCTb KUPOB U NMPOTYKTOB HA UX
OCHOBE.

Mpbuta — conau BbICHIMX KapOOHOBBIX KuciaoT. CocTaB, MOJydeHHWE M CBOWCTBAa MbLIa.
Cunrernueckue morouue cpeactsa (CMC), 0coOOEHHOCTH X CBOMCTB. 3alluTa NMPUPOIbI OT 3arps3HEHUS
CMC.

[TonudyHKIMOHATIBHBIE COETMHEHUS

VYraeBoasl. ['moko3a. CtpoeHne Mousekynsl (anpaeruasas gopma). Ousnueckue U XUMHUYECKHE
CBOWCTBa TINIOKO3bl. Peakuuum ¢ ydacTueMm ajibJerMJHOM M THAPOKCWIBHBIX TpYII, OpoXeHHE.
[TpupoaHble HMCTOYHMKH W CIIOCOOBI TOJyY€HHs TIUIIOKO3bl. buosormueckass poib M MpUMEHEHHE.
®pykTo3a Kak u3oMep rimoko3sl. CocTaB, CTpOCHUE, HAX0XK/IEHHE B IPUPOJIE, OMOJIOTHYeCcKast POJib.

Caxapoza. CocrtaB, (u3myeckre CBONCTBA M HaxOXIEHHE B MpHUpoAe. XUMHUYECKHE CBOMCTBA,
MOJIy4eHHE U pUMEHEeHHe caxapo3bl. buonoruueckoe 3HaueHue.

Kpaxman — mnpupoanbii monumep. CocTaB, ¢HU3MUECKHE CBOWCTBA M HAXOXJICHHE B
npupone. XMMHUYECKHE CBOMCTBA, IMOJY4YEHHUE W NpuMeHeHHe. [IpeBpameHus nUIIEBOTO
KpaxMaljla B opraHusMe. [ TMKOreH, pojb B OpraHU3Me€ YEI0BEKA U JKUBOTHBIX.

[Menntono3a — npupoaHbii nonumep. CTpoeHUE U CBOKWCTBA LIEJIIOJI03bl B CPABHEHUHU
¢ kpaxmaisoMm. Haxoxnaenue B mpupojae, Ouonorudeckas pojb, MOJYyYEeHHUE M NPHUMEHEHHE
LEJIJTF0JIO3BI.

Hemoncmpayuu
1. PacTBOpMMOCTH CIIMPTOB B BOJIE.

2. XUMHYECKHE CBOMCTBA CIIUPTOB: TOPEHUE, B3aMMOJEHCTBHE C HAaTPUEM M JUXPOMATOM HATpHs B
KHUCJIOTHOM cpenie.




PactBopuMoCTh peHOIa B BOJIE MTPU OOBIUHOM TeMIepaType U IpU HarpeBaHUU.
Britecnenue ¢enomna u3 heHonsATa HaTPUS YTOJIBHOM KHCIOTOM.

KauectBenHnas peakuus Ha GeHOI.

CBoiicTBa METHIIAMHUHA: TOPEHUE, B3AUMOJICHCTBHE C BOJOW U KUCIOTAMH.
Mopenu MoKy MEeTaHajsl U dTaHas.

O No gk ow

BzaumoneiictBue Qopmanpaeruia ¢ aMMHA4HBIM  pacTBOpPOM OKcuaa cepebpa (peakuus
«CepeOpsTHOTO 3epKajIa).
9. Tabnuua «I"oMoIOrHYeCKHil psijl MPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOTY.
10. O6pa31el pa3nuYHbIX KAPOOHOBBIX KUCIIOT.
11. OTHOIIeHNE KapOOHOBBIX KUCIOT K BOJIE.
12. KadecTBeHHas peakiusi HA MypaBbUHYIO KACIIOTY.
13. Peakmus «cepeOpsiHOrO 3epKajiay Ha MPUMEPE TITFOKO36I.
14. B3zaumoelicTBre TIIOKO3bI ¢ ruApokcuoM Meau(1l) mpu 0OBIYHBIX YCIOBUSX M IPU HATPCBAHUH.
15. OtHomenue caxapo3ssl kK ruapokcuay menu(ll) u npu HarpeBaHum.
16. I'maponu3 caxapossl.
17. T'uaponus uesmion03sl U Kpaxmasa.
18. BzaumozeiicTBre Kpaxmaia ¢ HOJI0M.
Jlabopamopnvie onvimbl
Oxucnenue ciuptoB okcuaoM mMeau(Il).

CgoiicTBa raunepuHa.

Oxucnenne popmanpaeruaa ruapokcuaom meau(Il).
CpaBHEHME CBOMCTB YKCYCHOU U COJISTHOM KUCIIOT.
CBolicTBa )XKMPOB.

CBolicTBa MOIOIINX CPEACTB.

ook wnhE

IIpakxmuueckue Da60WZbl
HonyquI/Ie YKCYCHOI'O aJIbI€THAa U U3YHYCHUC CT'O CBOMCTB.

N3ydyeHne XuMHUYeCKUX CBOMCTB KapOOHOBBIX KHUCIIOT.
Pemrenne skciepuMEHTAIBHBIX 3aa4.

Awnh e

Pemenue skcriepuMeHTaNbHBIX 3a7a4. Onpeenenre ruuepruHa, TI0K03bl, YKCYCHOW KMCIIOTHI.
IIpeaMeTHble pe3yjbTaTbl: 3HATH COCTaB U CTPOCHHE MPEIEIbHBIX OJHOATOMHBIX CIUPTOB, UX
onpezaeneHue, GyHKIMOHATIBHYIO TPYMIY CIOUPTOB, OOIIyI0 (GOpPMYTy OJHOATOMHBIX CHUPTOB. YMETh
COCTaBJIATh CTPYKTYpHBbIE (POPMYIBI CIIUPTOB U WX M30MEPOB, HA3BIBATH CIUPTHI MO MEXKAYHAPOIHOU
HOMEHKJIaType. 3HaTh BIUSHUE BOJOPOJHON CBA3M HA (PM3UUYECKUE CBOICTBA CIIUPTOB. YMETh OOBSICHSTH
3aBHCHMOCTH CBOMCTB CIIUPTOB OT CTPOCHUS (DYHKIIMOHAIBLHOM IPYIIIBI, COCTABISATh YPABHEHUS PEAKIIHIA,
MOATBCPIKAAIOIINX CBOMCTBA CIIMPTOB, XapaKTCpU30BaTb MCTOJAbI IMOJIYYCHHA CIIUPTOB, COCTABJIATH
YpaBHEHUS PEaKIHil, JIeXKAIINX B OCHOBE MPOMBINIJICHHOTO TOJYYeHHS METaHoJia W dTaHoJa. 3HATh
CTpPOCHHUC, CBOMCTBA M MPAKTUYCCKOC MNPHUMCHCHUC ISTHUIICHITIMKOJIA W TIWLCPHHA. YMeTh COCTaBIIATH
YPaBHCHUA peaKHHﬁ, MOATBCPKAAOIIUX CBOMCTBAa MHOI'0AaTOMHEIX CIIMPTOB, O0OBSACHSTH 3aBUCUMOCTH
CBOMCTB CHUPTOB OT YHMCJIA TUAPOKCOTPYIIN, MPOBOJAUTH KAYECTBEHHYIO PEAKIMI0 Ha MHOTOATOMHBIE
CHUPTHL. 3HATh omnpeaeneHus (PEHOJIOB U APOMATUYECKUX CHUPTOB, CTPOCHUE UX MOJIEKYJ, CBOHCTBA H
npuMeHeHne (QeHona. YMeTh OOBICHSITh 3aBHCHUMOCTH CBOMCTB (DeHONIA OT CTPOEHUS €ro MOJEKYIIbI,
B3aMIMHOE BJIMSHUE aTOMOB B MOJEKyJie ()eHOJla, COCTaBIATh YPaBHEHHS PEaKIMid, MOJTBEPKIAIONINX
cBoiicTBa (peHONA. 3HATH 3aBUCUMOCTh MEXIY COCTAaBOM, CTPOCHHEM W CBOMCTBAMHU BEIIECTB. YMETh
MPUBOJUTH MPUMEPHl U COCTABIIATH YPABHEHMSI XUMUYECKUX PEAKLUN, PACKPHIBAIOUINX T€HETHUYECKHE
CBS3M MEXIy CHUpTaMu U yrieBojopogamu. OTpabaTbiBaTh yMEHHE MPOU3BOIUTH PACUYETHI I10
XUMHYECKUM ypaBHEHUSIM, €CIIM OJHO U3 PEearupyrouIuX BEHIECTB B3SATO B U30BITKE. 3HATh 3aBUCHMOCTD
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MEXJy COCTaBOM, CTPOCHMEM M CBONCTBAMHU BEIECTB. YMETh NPUBOAWTH IPUMEPBI U COCTABIATH
YPaBHEHHsSI XHMUYECKUX PpEaKLMH, pacKpbIBAIOIIUX TIE€HETUYECKUE CBA3M MEXIy CHOUpPTaMU U
yraesogopoaamMu. OTpabaTbiBaTh YMEHHE MPOU3BOJUTH PACUETHl M0 XMMUYECKMM YPAaBHEHHUSM, €CIIU
OJHO W3 pearupyrolidx BELIeCTB B35ATO B H30BITKE. 3HATh (PU3MUECKHE M XUMHUYECKHE CBOHCTBA
IbJIETUJIOB. YMETh COCTaBJISITh YPaBHEHMS pEaKLUMM, IOATBEPXKIAIOIIMX CBOWCTBA albJETUIOB,
OOBSICHATh 3aBUCHUMOCTb CBOMCTB aJIbJETUAOB OT CTPOEHUS (PYHKUMOHAIBHOM TIpyNIbl, NPOBOAUTH
KayeCTBEHHbIE PEaKIMM Ha albJerujbl. 3HaTh ONPEAEICHUE OJHOOCHOBHBIX IPEAEIbHBIX KapOOHOBBIX
KHUCJIOT, CTPOCHUE MX MOJIEKYJ, TOMOJIOTHIO M H30MEpHUI0. YMETh Ha3blBaTh KapOOHOBBIE KHCIOTHI IO
MEX/YHapOAHON HOMEHKJIaType. 3HaTh XMMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT, OCOOBIE CBOICTBa
MYypPaBbUHOM KHUCJIOTBL. YMETh 3alUChiBaTh YPAaBHEHMs peaklUil, IOATBEPKIAIOIMUX CBOMCTBA
KapOOHOBBIX KHCIIOT, OOBSACHSATH 3aBHUCUMOCTh CBOMCTB KAapOOHOBBIX KHCIOT OT CTPOEHUS
(YHKIMOHATBHON TPYNIbl. YMETh MPOBOAMTH OMBITHI 1O PACIO3HABAHHIO OPraHUYECKHUX BEIIECTB U
COCTaBJIATh OTYET O MpakTUYecko pabore. 3HaTh MpaBuia Oe30macHOM padOThl C BEIIECTBAMU,
000pyJOBaHUEM U XUMUYECKOH 1MOCYI0i. 3HATh CTPOEHUE, [TOJyYEHHE, CBOMCTBA U 00JIaCTH IPUMEHEHUS
CJIO’KHBIX 3(UPOB. YMETb COCTaBIATh (OPMYJIbI CIOKHBIX F(PUPOB, ypaBHEHUS peakUui 3Tepudukanuu
U TUAposin3a. 3HaTh ONpENeNIeHUE JKUPOB, CTPOEHUE MX MOJIEKYJ, CBOMCTBA, OMOJOTMYECKYIO POJIb U
IIPAKTUYECKOE 3HAYEHUE. YMETh COCTABIIATH YPABHEHMS PEAKLMM, MOATBEPKAAIOIINX CBOWCTBA JKUPOB.
3HaTh CYIIHOCTb Mpoliecca TMAPUPOBAHUS KUPOB. VIMETh MpenCcTaBIE€HUE O CUHTETHMUECKHUX MOIOLIUX
CpeAcTBaX W 3allUTe NPUPOABI OT 3arps3HEHHS HMH. YMETh CcOONIoaTh MpaBmiia Oe30IacHOTO
oOpamieHus: Co CPeCTBaMU OBITOBOM XUMHH. 3HATh CTPOCHHE MOJIEKYJIBI TJIFOKO3bl. YMETh JJOKa3bIBaTh
Hanuuue (PyHKUMOHAIBHBIX IPYNI B MOJIEKYJIE IIIFOKO3bl. 3HATh XUMHUYECKUE CBOMCTBA caxapo3bl. Y METh
COCTABJIATh YpPAaBHEHMsI pPEaKLUi, MOATBEP)KIAIOIIMX CBOWCTBA Caxapo3bl, OOBACHATh 3aBUCUMOCTb
CBOMCTB caxapo3bl OT CTPOEHHUS (PYHKLIMOHAIBHBIX TPYII, Ha3blBaTh OOJIACTH MPUMEHEHMs Caxapo3bl.
3HaTh CTPOEHME U CBOMCTBA KpaxMmalla, KAUECTBEHHYIO PEaKLMI0 Ha KpaxMall, IPEeBpalieHNs Kpaxmaia B
OpraHM3Me. YMETb COCTaBJIATh YPAaBHEHMsI peakUUd TUIPOIM3a KpaxMmMala MW IOJUMKOHAECHCALUU
MOHOCAXapuA0B. YMETh NPUMEHATH 3HAHUS O XMMHUYECKHUX CBOMCTBAX OPraHMYECKHX BELIECTB IS
pelleHns SKCIIEPUMEHTAIbHBIX 3a7ad, MOoJ0MpaTh BeEUIeCTBA M MPOBOAUTH XUMHUYECKHE pEeaKluu,
HEOOXOAUMBIE JIJISl PEIICHUsI OTIPEACIIEHHON 3a/1a4uH.

MeranpenmerHble pe3yJbTaTbl: YMETh COOTHOCUTH CBOM JIEHCTBUSL C IUIAHUPYEMBIMH
pe3ysbTaTaMu, OCYIIECTBISATH KOHTPOJIb CBOEH JEATEIbHOCTH B MPOIECCE TOCTHKEHUS pe3yJibTara,
OIpeNIeNIATh CIOCOOB! AEUCTBUI B paMKaX NPeJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM
JEMCTBYS B COOTBETCTBUU C U3MEHSIOLIEHCSA CUTyalueld. YMeETh pacCyKaaTh, JE€JIaTh YMO3AKIIOUEHUS U
BBIBOJIbI, CAMOCTOSITEIIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATh YUEOHYIO JESITEIbHOCTb.
Ymerp 000011aTh, YCTaHaBIMBATH AHAJOTHH, MPOAYKTUBHO OOIIATBCS B MpPOIECCE COBMECTHOM
NEeSITeIbHOCTH. YMETh MOJb30BaThCS OCHOBHBIMH JIOTMUECKUMHU TNpPUEMAMM, METOJaMHU HAOIIOACHMUS,
0o0BsicHEHUs, MporHo3upoBaHus. COCTaBISATH CXEMbl HAa OCHOBE HM3y4YE€HHOro Marepuaina. Bragersb
HaBbIKAaMU T103HABATEJIbHOW pedieKkcuy Kak OCO3HaHUS COBEPIIAEMBIX AEUCTBUNH M MBICIUTEIBHBIX
MIPOLIECCOB. YMETh CaMOCTOSATEIbHO OCYIIECTBIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AESITEIbHOCTb.

JInunocTHbIe pe3yabTarbl. DopMHpoBaTH HAYYHOE MUPOBO33PEHUE HA OCHOBE MIPEICTABICHUM O
3aBHCHUMOCTH CBOMCTB KHCIIOPOACOAEPkKAIIUX OPraHUYECKUX COCAVMHEHHMH OT MOJIOXKEHHUS B MOJIEKYJIE
aToMa KHuciopozaa. Pa3BuBaTh KOMMYHHKaTUBHYIO KOMIIETEHTHOCTb, IPOSIBIISITh TOTOBHOCTh K YBAKEHHUIO
MHOW TOYKM 3peHUs TMpH OOCYXJEHUH pPE3ylbTaTOB BBINOJHEHHOH paboThl. DOpMHPOBATH
MIO3HABATENBbHYI0 U HMH()OPMAIMOHHYIO KYJbTYpY, NPHUHITHE LIEHHOCTEH 310pOBOr0 M 0O€30IacHOro
o0Opa3a JKW3HHM, HeNpusATHEe YyHoTpeOneHus ankorond. HaOmromaTe AE€MOHCTPAaLlMOHHBIE OINBITHI.
VYdyacTBOBaTh B O0CYXJE€HHUM HOBOro Matepuana. @dopMupoBaTb LEIOCTHOE MHPOBO33pEHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, HA OCHOBE IIPEICTABICHUNA O T€HETUYECKON
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CBSI3M MEXIYy pa3HbIMM KJacCaMHd OpraHUYECKHMX BeElIeCTB. Pa3BuBaTh KOMMYHHUKATHBHYIO
KOMIIETEHTHOCTh. Pa3BUBaTh OepekHOE, OTBETCTBEHHOE OTHOIICHHE K (DU3MYECKOMY 370pPOBBIO, KaK
COOCTBEHHOMY, TaK WM JPYTUX JIIOJICH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIINb MPU 0XKOTaxX U TpaBMax,
CBSI3aHHBIX C PEAKTUBAMHU U JIaOopaTOpHBIM 000pymoBaHueM. GOpMUPOBATH OTBETCTBEHHOE OTHOIICHHE
K y4eHU10.OCHOBHbIE BUBI ACATEIBHOCTH yYaIUXCS. BBIMOMHATH 3a/laHus ONpPENeIEHHON CIOXKHOCTH
10 MPONAECHHOMY MaTepually.

Tema 4: A3zoTcoaep:xkammue coefuHeHus (44yaca)

[lepBuunbie amuubl mnpenenbHoro psga. CocraB, HOMeHkJaTtypa. CTpoeHHE aMUHOTPYMIIBI.
du3nYecKre U XMMUYECKHE CBOMCTBA. AMUHBI KaK OpraHUYE€CKHME OCHOBAHMS: B3aUMOJEHCTBUE C BOJIOM
u kucnoramu. ['openue amuHOB. [loiryyeHne u npuMeHEHHE.

AmMuHOKHCHOTH. HomeHknatypa, w3oMmepusi, TolydyeHHEe U  (U3MYECKHE  CBOMCTBA.
AMHHOKHCIIOTBI Kak amQoTepHbIe OpraHWdYeckue coenuHeHUs. llenTtuaHas cBsS3b. buosormueckoe
3HAYE€HHE aMHUHOKHUCIIOT (3aMEHUMbIEC U He3aMEHUMBIE KUCIO0ThI). O0JIacT MPUMEHEHUSI aMHUHOKHCIIOT.

benku kak npupomHbie mojguMmepbl. CocTtaB M cTpoeHHE OenkoB. DU3HUECKHE M XUMHUYECKHE
CBOICTBa OCJIKOB, KadyeCTBEHHbIC (LIBETHBIC) peakiuu Ha Oenku. IIpeBpamieHue O€IKOB UM B
opranusme. buonoruueckue QpyHkIuU OENKOB.

Jemoncmpayuu

. O6pa3ubl aMMHOKHCIIOT.

. JokazaTenbcTBO HAMMYKA (HYHKIIMOHAIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHUCIIOT.
. PacTtBOpenue 6enkoB B BOJE.

. Jenarypauus O€JIKOB IIPX HArpeBaHUU U O] AEUCTBUEM KUCIIOT.

g~ w DN

. Obnapy>xeHue 6enka B MOJIOKE.
JlabopamopHule onvimoi
KavecTBeHHbIE peakiy Ha OeNKH.
IIpeaMeTHble pe3yabTaTbl: 3HATH ONpE/AEICHUE aMHHOB, CTPOEHHE MX MOJIEKYJ M CBOWCTBA.

YMeTh Ha3blBaTh U30MEPHl M FOMOJIOTH aMHUHOB, COCTAaBIIATh YpaBHEHUs PEAKLUM, XapaKTEepU3YIOIIUX
XMMHAYECKHE CBOMCTBa aMHUHOB. 3HATh CTPOCHHE MOJIEKYJ aMHHOKHCIIOT, UX M30MEpHI0. YMETh /1aBaTh
Ha3BaHUS AMHHOKHCIIOTaM I10 MEXKAYHApOIHOW HOMEHKIIAType, COCTaBJSTh YPAaBHEHUS pPEaKIni,
MOJITBEPKTAIOIINX CBOWCTBA AMUHOKHCIIOT, OOBSCHSATH 3aBUCHMOCTD CBOMCTB aMUHOKHCIIOT OT CTPOSHUS
(YHKIMOHATBHBIX TPYMI. 3HATH CTPOCHHUE W CBOWCTBA aMHHOB M AMHUHOKHUCIOT. YMETh COCTaBISTh
YpaBHEHMs DPEaKLUi, XapaKTepU3yIOIMX XMMHYECKHE CBOHCTBA aMMHOB M aMMHOKHUCIIOT, OOBSCHSATDH
3aBUCHUMOCTh CBOMCTB OpraHMYECKMX BELIECTB OT HAIMYMS T€X WIM HMHBIX (DYHKIMOHAJIBHBIX TPYIII.
YMeTh XapakTepu3oBaTh CTPYKTYpy MOJIEKYJ]T O€JIKOB: MEpPBUYHYIO, BTOPHUYHYIO, TPETUUYHYIO U
YeTBEPTUYHYIO. 3HaTh CBOiicTBa O€NKOB. YMeTh NpPOBOAUTH LIBETHbIE peakuuu Ha Oenku. MmeTsb
MIPEJICTAaBIICHHS O MPEBPAIIECHUSIX OSIKOB B OPTaHU3ME, O XUMHYECKOM W MUKPOOHOJIOTHYECKOM CHHTE3E
0enKkoB. YMeTh 00BSACHATH OMOJIOTHYECKYIO POJIb HYKJIEHHOBBIX KHCIIOT.

MeTanpeamMeTHble pe3yJabTaThl: YMETh NPUMEHSITH MOJyYeHHbIC 3HAHWS B HOBOW CHTYaIlWH.
YMeTh SICHO, TIOTHYHO M TOYHO W3JIaraTh CBOIO TOYKY 3PEHUS, HCIIONB30BATh aJIEKBATHBIC S3BIKOBBIE
cpeactBa. YMerb 000011aTh, YCTaHABIUBATh aHAJIIOTUU U JIeNIaTh BBHIBOJBI HA OCHOBE CPAaBHEHHS. YMETh
0000111aTh 3HAHUS, OPTaHU30BBIBATH YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JI€ATEIILHOCTh C YUYUTEIEM
U CBEpPCTHUKaMH, paboTaThb WHAMBUIYalIbHO W B Tpymnme. BraneTs HaBbIKaMu I03HaBaTEIbHOMN
NeSATeNbHOCTH, MPUMEHATh pPa3IMYHble METOJAbl MO3HAHUSA YMETh YCTaHAaBIUBATh AHAJOTHH, JEJaTh
BBIBOJIBI HAa OCHOBE CpaBHEHUS, KIACCH(QHUIMPOBATh, BHIOMPATh OCHOBAaHMS MW KPUTEPHU UL
KJ1accu(puKamu.

JInuHocTHBIE pe3yjbTaThl: POpMHUPOBATH OTBETCTBEHHOE OTHOIIEHHE K YUEHHIO, CIIOCOOHOCTh
K CaMOpa3BUTHIO U camooOpazoBaHnio. PopMupoBaTh HaydHOE MHPOBO33PEHHE Ha OCHOBE
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MpeACTaBICHU 00 OOIIHOCTH TPHUHITUIOB CTPOSHUS U (PYHKIUN OCJIKOB Y BCEX JKHUBBIX OPTaHU3MOB.
Pa3BuBath KOMMYHHKATHUBHYIKO KOMIICTCHTHOCTb, IIPOABJIATH TI'OTOBHOCTH K YBaXCHHUIO HUHOU TOYKH
3peHusi Mpu OOCYXKIACHHHM pPE3yJIbTaTOB BBHIMIOJHEHHONH paboThl. DOpMUPOBATH TO3HABATEIBHYIO H
WH()OPMALIMOHHYIO KYJIbTYpy, TNPUHATHE IIEHHOCTEH 370poBOro u 0Oe3omacHoro oOpasza KHU3HH,
HenmpusiTHEe ynoTpebneHus ankorons. HaOmogaTe JAEMOHCTPAIMOHHBIE OIBITHL. Y4YacTBOBaTh B
oOCYXXJIeHMM HOBOro marepuana. DopMUPOBaTh IEJIOCTHOE MHUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH, Ha OCHOBE IPEACTABICHUN O T€HETUYECKOW CBS3H MEXKIY
Pa3HBIMH KJIaCCaMU OPTaHMYECKUX BellecTB. Pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTh. Pa3BuBaTh
OepekHOe, OTBETCTBEHHOE OTHOIIEHUE K (DU3MUECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK U JPYIHX
HIOﬂeﬁ, YMCHHC OKa3bIBaTh IICPBYHO IMMOMOINb IIPU OKOrax M TpaBMaX, CBA3AHHBIX C PCAKTHUBAMH U
nabopatopHeiM 00opyaoBaHueM. POpMUPOBATH OTBETCTBEHHOE OTHOIICHHE K YYCHHIO.. BBIMONHSTH
3a7laHus ONPEIETEHHON CI0KHOCTH IO TPOMJICHHOMY MaTepUany

Tema S: BoicokomouiekyJIApHbIE coeinHeHNs (2 yaca)

Bonokna. Ilpupoanbie (HaTypasibHble) BoOJIOKHA. lloHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX:
alieTaTHOM U BHCKO3HOM. CuHTeTHuecKkue BoJokHA. [lonmamuanoe (kampoH) u nonuddupHoe (J1aBcaH)
BOJIOKHA, UX CTPOEHUE, CBOMCTBA, MPAKTUYECKOE UCIIOJIb30BAHNUE.

Lemoncmpauuu

1. OO6pa3upl HaTypalbHbIX, UICKYCCTBEHHBIX, CHHTETUYECKUX BOJIOKOH U U3/ENUs U3 HUX
IIpakxmuueckasa paboma

1. OHpG[[GJIeHI/Ie BUJI0B XUMHWYCCKUX BOJIOKOH U IMOJIUMCPOB.

IIpeaMeTHbIe pe3yabTaThl: 3HATh CTPOCHHUE MOJIMMEPOB M 3aBUCUMOCTH CBOMCTB MOJUMEPOB OT
UX CTPOCHHUA. YMETh OIpeneisiTh MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpHU3AIIH,
3aMMChIBaTh YpaBHEHUS PEAKIMI MOIMMEpHU3allid W MOJUKOHACHCAIMU. 3HATh CTPOEHUE, CBOWCTBA U
MIPUMEHEHNE TIOJIUATUIICHA, TOMUIponieHa, GpeHonodGopManbIeruIHbIX cMoIl. FIMeTh peacTaBIeHus O
CTPOCHHH, CBOMCTBaX M MPUMEHEHUU HATypaIbHOTO KayuyyKa U CTEPEOPETYISIPHBIX CHHTETUYECKHX
KaydykoB. VMeTh mpelncTaBieHHs O CTPOCHHMM, CBOICTBAaX, MPUMEHEHUH M TMOITY4YCHHH JaBCaHa U
KarnpoHa

MeTtanpeameTHbie pe3yJabTaTbl: YMETh SCHO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS,
HCIIOJIb30BATh AACKBATHBLIC SA3BIKOBBIC CPEACTBA. VYMeThb OPUCHTHPOBATLCA B PA3JIMYHBIX HCTOYHHKAX
nH(OpPMAaLIMU U UCTOIb30BaTh UX JJIs JOCTHKEHUS LieJeil. YMeTh paccyX/1aTh, AeIaTh YMO3aKIIOUEHUS U
BBIBOJIbI, CAMOCTOSITEIHHO OCYIIECTBIIATh, KOHTPOIUPOBATh U KOPPEKTHUPOBATH YUEOHYIO NESTEIBHOCTD.
YMmeTh 0000m1aTh, YCTaHABIMBATH AHAIOTHH, MPOJYKTHBHO OOIIATBCS B TIPOIECCE COBMECTHOM
NEeSATEIbHOCTH.

JInunocTHble pe3yabTaThl: DOpMUPOBATH LEIOCTHOE MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOUN MpakTHKUA. DOpMUPOBATH MTO3HABATEIBHYIO U
MH(OPMALIMOHHYIO KYJIbTYpPY, 9KOJOTHYECKOE MBIIUIEHNE, Pa3BUBAaTh HABBIKM B3aUMO- U CaMOOILICHKHU.
dopMHUpOBATH 1IETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIECTBEHHON TTPAKTHUKH.

Tema 6: Xumus u xxku3ub (1 yac)

XUMHYECKOE 3arpsi3HEHHE OKpPYXKaIolled cpelpl. 3HAaYE€HUE OPraHMYeCKOW XHMHH B JKU3HHU
YeJloBeKa.

IMoBTOpenue (2uaca) Mtorosas nuarHoctudeckasi pabora. AHaIU3 TUArHOCTUYECKOM paOOTHI.

IIpenmeTHble pe3yJbTaThl: 3HAaTh NPUYUHBI HKOJIOTHUYECKOTO KpHU3HCA. YMETh OOBACHATH
MPUYMHBl 3arpsi3HeHus OKpykawomed cpeasl. [lomck u o00paboTka uHGOpMaANUU, YCTaHOBJICHHE
B3aMMOCBS3M MEX]y HOBBIM U HM3YYEHHBIM MaTEPHAJIOM, Pa3BUTHE JIOTUYECKOT'O MBIILJICHUS; OCBOCHUE
KyJbTYPbl YMCTBEHHOT'O M MPAKTUYECKOTO TPY/Ja, UHTEpPECa K 3HAHUSIM.
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MertanpeamMeTHble pe3yJbTaTbl: YMEHHE NpHOOpeTaTh M INPUMEHATh 3HAHUS M YMEHUS B
MOBCEHEBHOMN KHU3HH. YMETh OpPUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHHUKAX MH(POPMALUU, KPUTUYECKH
OLIEHUBATh U MHTEPIIPETUPOBATH HH()OPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB.

JInunocTHbIE pe3yabTarbl: @opMHUpPOBATH LIETOCTHOE MUPOBO33PEHUE U OCHOBBI IKOJIOIMUECKON
KynbTypel. Pa3BuBaTh OepeXHOE, OTBETCTBEHHOE OTHOIIEHHWE K (PHU3MUYECKOMYy 3/I0pOBBIO, Kak
COOCTBEHHOMY, TaK M JAPYI'MX JIOJIeH, YMEHHE OKa3blBaTh MEPBYIO IMOMOLIb IPU 0XKOTrax M TpaBMax,
CBSI3aHHBIX C PEAKTUBAMHU U J1aDOPaTOPHBIM 000PYJOBAHUEM.

3. TpebGoBaHusl K YPOBHIO NOATOTOBKH YYAIIUXCSH MO XUMHU
(10 k1acc, 6a30BbIii YPOBEHB)

PesynbTaThl OOyueHHST XUMHUHU JIOJDKHBI COOTBETCTBOBAThH OOMIMM 3ajadaM MpeaMera Hu
TpeOOBaHUAM K ero ycBoeHHto. M3yuenne xumuu B 10 Kitacce qaeT BO3MOXKHOCTh JJOCTHUYD CIIEAYIOMIMX
pe3yIbTaToB:

JINYHOCTHBIMM  pe3yibTaTaMu H3yueHus npeamera «OpraHuueckass XuMUS» — SABISIOTCA
CJIEIyIOILINE YMEHUS:

Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYXAIOLIEro MUpPa, BO3MOKHOCTH €r0 MO3HABAEMOCTH U
O00BSICHUMOCTH Ha OCHOBE TOCTHKEHUI HAYKU.

[TocTeneHHO BbICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTD U
TOTOBHOCTBH K CaMOOOPa30BaHMIO, B TOM UHCJIE U B PAMKaX CaMOCTOSITEIbHOM JESITEIIbHOCTH BHE IIKOJIBI;
OIICHUBATH KM3HEHHBIEC CUTYaAllUU C TOYKU 3peHusi 0€30macHOro oopasa KU3HU U COXPAHEHUS 3/I0POBbSI;
OLICHUBATh JKOJIOTUYECKMH PHUCK B3aMMOOTHOILICHHN 4YeloBeKa W NOpupoasl. PopmupoBaTh
9KOJIOTUYECKOE MBIIUICHHE: YMEHUE OLEHUBATh CBOIO JIEATEILHOCTh U MOCTYIIKU JPYTUX JIOACH ¢ TOUKU
3peHUsi COXpPaHEHUs OKPYKaroIIel Cpe/Ibl - TapaHTa KU3HU U OJIaronoiydus Jrojei Ha 3emIe.

MeranpeaMeTHBIMU pe3yJbTaTaMU H3y4eHHUs Kypca «OpraHudeckas XUMHS» SABISIETCS
(dbopMupoBaHUEe YHUBEPCATbHBIX YUeOHbIX AeiicTBuii (YVY/]]).

PeryasituBubie YY/I:

1. CamocrosiTensHO OOHapyXUBaTh U GOPMYJIUPOBaTh YUEOHYIO MTPOOIEMY, ONPEAEATh Lelb Yy4eOHOI
NeSITeTbHOCTH, BEIOUPATh TEMY MTPOEKTA.

2. BpyBurath BEpCHMHM pEUICHHs MPOOJIEMBI, OCO3HaBaTh KOHEUHBIH pe3yJbTaT, BHIOMpATh U3
MPEUIOKEHHBIX U MICKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHIKEHHS LEIIH.

3. CoctaBnsaTh (MHAMBUIYAIBHO WM B IPYIIE) IJIaH peLIeHNs IPpoOaeMbl (BBITOIHEHUS IPOEKTA).

4. Pabotas Mo IuiaHy, CBEpsATh CBOU JEUCTBUS C LENbIO U, TP HEOOXOAUMOCTH, UCIIPABIATH OMIMOKU
CaMOCTOSITENIBHO.

5. B nmanore ¢ yuntenem COBEpIIEHCTBOBATh CAMOCTOSTEILHO BIPa0OTaHHBIE KPUTEPUN OLIEHKH.

ITo3naBarteabubie YY/I:

1. AHanu3upoBaTh, CpaBHUBATh, KilaccuuuupoBatb U 0000math ¢GakTel U SBICHUS. BBIIBIATH
MIPUYMHBI U CIIEJICTBHS MPOCTHIX SBICHUH.

2. OcymecTBIsATh CpaBHEHHE M KIIACCH(HKAINIO, CAMOCTOSITETIHHO BBIOMpAsi OCHOBAHUS M KPUTEPUH
JUISL YKa3aHHBIX JIOTHYECKUX OTepaliuii;

3. CrpouTh JIOTMYECKOE  pacCyXJeHHEe, BKIIOYAIOIIee YCTAaHOBJICHUE TNPUUYNHHO-CIIECACTBEHHBIX
CBA3EH.

4. Co3naBaTh CXeMaTHYECKHE MOJEIH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

5. CocTaBisTh TE3WCHI, PA3IMYHBIC BHUABI IUIAHOB (IIPOCTHIX, CIOXHBIX M T.M.). [IpeoOpa3oBwiBaThH
nHpOpMaNUIO W3 OJHOTO BHJA B JPYroil (TaOiMIly B TEKCT W Tp.). BHIUUTHIBaATH BCE ypOBHH
TEKCTOBOM MH(OPMAIIHH.
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YMeTb ompenensTh BO3MOXKHBIE MCTOYHHUKH HEOOXOJWMBIX CBEICHHM, MPOW3BOIUTH TIOWCK
nH(OpMaIINY, aHATTM3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.
KomMmynukaTtuBubie YY/I:

CaMOCTOSITEeThHO OPTaHMW30BBIBATh Y4eOHOE B3aMMOJICHCTBHE B TPyIIe (ONPEaeisITh OOLIUE ENH,
pacnpeiensaTb poJid, JOrOBApUBATHCS JIPYT C APYTOM U T.1.).
OtcTauBas CBOIO TOUKY 3pEHUS], IPUBOJAUTH APTyMEHTBHI, IOATBEPKAAst UX (PaKTaMHu.
B nuckyccum ymeTh BBIIBUHYTh KOHTpPApryMeHTHI, nepedpasupoBaTh CBOI MbBICIH (BIIaZeHHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).
Y4uTbCsI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABaTh OMIMOOYHOCTH
CBOETr0 MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTHUPOBATH €T0, TOHUMAs! MMO3UIIMIO IPYToro, pa3indarh B
€ro peud: MHEHHE (TOUYKY 3pPEHHs), JOKA3aTeIbCTBO (apryMEHTHI), (DaKThl; THUIOTE3bI, aKCHOMBI,
TEOpUH. YMETh B3TJSIHYTh HA CUTYalMI0 C WHOW TMO3UIMU M JOTOBapHUBATHCSA C JIFOAbMU HHBIX
MO3ULUNA.

IIpeaMeTHbIMHM pe3yabTaTaMu U3ydeHUs mpeamera «OpraHuyeckas XUMHS» SBISIOTCS

CJICAYIOIUC YMCHUA:

1.

10.

C(OPMHPOBAHHOCTH TPEJACTABICHUI O MECTe XWMHUH B COBPEMEHHOW HAyYHOW KapTUHE MUDA;
MMOHUMAaHKWE POJIM XUMHH B (POPMHUPOBAHUM KPyro3opa ¥ (pyHKIMOHAIBHOW IPaAMOTHOCTH Y€JIOBEKa
AJIg PpCIICHUA IMMPAKTUYCCKUX 3aja4,

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH OPraHUYECKHE BEIIECTBA M PEAKIUU 0 Pa3HBIM
MpU3HAKAM;

C(bOpMI/IpOBaHHOCTI) YMCHUA OIIMCBIBATDh U pa3JIndaTb U3YUCHHBIC KJIIACChl OPraHNYCCKUX BCILICCTB,
O0CO3HaHHE OOBEKTHMBHO 3HAUYMMOCTH OCHOB XHMMHYECKOH HAayKM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHYECKHX MPEBpAlICHU OpPraHWYeCcKUX M HEOPraHMYeCKHX BEHIECTB Kak
OCHOBbI MHOTHX SIBJICHHMHA JKMBOM W HEXUBOW TPUPOJBI, YIIyOleHHWE TMpeICcTaBIeHUH o
MaTepUaIbHOM €MHCTBE MUPA;

OBJIaJICHHE OCHOBAaMH XMMHMYECKOH TPAMOTHOCTH: CIOCOOHOCTHIO aHAIM3HPOBaTh U OOBEKTUBHO
OICHUBATH KW3HCHHBLIC CHUTyalliW, CBA3AHHBIC C XPIMI/Iefl, HaBBIKAMH 0€30I1aCHOI0 O6paHICHI/I5I C
BCIICCTBAMH, UCIIOJbB3YCMbBIMU B HOBCGHHGBHOI\/’I JKU3HH; YMCHHUCM AHAJIM3UPOBATH W IIJIAHUPOBATH
HKOJIOTHYECKH 0€30IacHOe MOBEICHHE B IENAX COCPEKEHUS 3T0POBBS M OKPYIKAIOIIEH CPEIbI;
(hopMHUpOBaHHE YMEHHI YCTAaHABIIUBATh CBS3U MEXAY pealbHO HAOII0MaeMBIMU XUMUYECKHUMH
SBIIGHUSIMA M TIPOIECCAMH, MPOUCXOASIIUMU B MUKPOMHpPE, OOBSCHATH MPUYHMHBI MHOTO0Opasus
BEIIECTB, 3aBUCHMOCTh UX CBOWMCTB OT COCTaBa W CTPOEHUS, a TaKXKE 3aBUCHUMOCTh MPUMEHEHHS
BEIIECTB OT X CBOICTB;

MPUOOPETEHUS OTBITA UCIIOJIB30BAHUS PA3JIMYHBIX METOJOB M3yUEHUS BEIIECTB; HAOMIOICHUS 32 UX
MNpEeBpaliCHUAMU IIPU MPOBECACHUU HCCIIOKHBIX XHUMHYCCKUX OKCIICPUMCHTOB C HCIIOJIB30BaAHHUEM
J1a00paTOPHOTO 00OPYOBAHHS U TIPUOOPOB;

YMEHHUE OKa3bIBATH INCPBYIO IMOMOIIL IPHU OTPABICHUAX, OKOTaX WU APYIrUX TpaBMaX, CBA3aHHBIX C
BEIIECTBAMH U JTA00OPATOPHBIM 000pYI0OBaHUEM;

CO3/IaHK€ OCHOBHI /7151 JOPMUPOBAHUS HHTEPECA K PACIIUPEHHUIO U YTITyOJICHUIO XUMUYECKUX 3HAHHMA
1 BbIOOpa XMMHH Kak MPOPUIBHOTO MpeaMeTa MPHU Mepexoie Ha CTYNEHb CpeaHEero (IOJHOTO)
obmero oOpa3oBaHusi, a B JajbHeilmeM W B KadecTBe cdepbl CBoe MPOodhecCHOHATBHOM
NeSITeNIbHOCTH,

(dbopMHpOBaHHE TIPEACTABICHUH O 3HAYCHWH XHMHYECKOW HAyKd B PEHICHUH COBPEMEHHBIX
HKOJIOTUYECKUX TPOOJIeM, B TOM YHCJIEC B TPEAOTBPAIICHUH TEXHOTEHHBIX W HSKOJIOTUYECKUX
Katactpod.

Y4eHUK HAY4YUTCH:
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OOBSICHATH CYyTh XUMHUECKUX IIPOLIECCOB;

pacKpbIBaTh Ha IpUMeEpax poJib XUMUH B (POPMUPOBAHUM COBPEMEHHOM HayyHOU KapTHHBI MUpA U B
MPAKTUYECKOHN JIeATEIIEHOCTH YEIOBEKA;

J€MOHCTPHPOBATh Ha MPUMEPaX B3aUMOCBA3b MEXK/ly XMMHUEN U JPYTUMHU €CTECTBEHHBIMU HayKaMU;
pacKpbIBaTh Ha MPUMEPax MOJIO0KEHUS TEOPUN XUMHUUECKOro ctpoerus A. M. Bytieposa;

OOBSICHATh NMPUUYUHBI MHOT0OOpa3usi BELIECTB HA OCHOBE OOIIMX HPEICTABICHUH 00 UX COCTaBe W
CTPOEHUY;

COCTaBJIATh CXeMY KJIacCU(UKALIUK OpraHUYECKUX BEILECTB;

Ha3bIBaTh BEIIECTBA [0 CUCTEMAaTHYECKON HOMEHKIIATYPE;

OTIPENIeNIATh BU/IbI U30MEPUH, TUIIBI XUMUYECKUX PEAKIINA;

3aluChIBaTh  (OPMYJBI  HM30MEPOB YIJIEBOJOPOJOB M HAa3bplBaTh HUX MO CHUCTEMAaTHYECKOM
HOMEHKJIaType;

COCTABJISATh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (OPMYJIbI OpraHMYECKMX BEILECTB KaK HOCHTEJeH
nHpOpPMAIMK O CTPOCHHHU BEIIECTBA, €r0 CBOWCTBAX W NMPUHAIICIKHOCTH K ONPENEIEHHOMY KIIACCY
COCITMHEHHI;

XapaKTepu30BaTh OPraHUYECKHE BEILIECTBAa II0 COCTaBy, CTPOEHHIO U CBOWCTBAaM, YCTaHABIUBATb
MPUYMHHO-CJIC/ICTBEHHBIE CBSA3HM MEX/Y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

IPUBOANUTH MPUMEPHl XMMUYECKUX PpEaKIHi, PacKpbIBAIOIIMX XapaKTepHbIE CBOICTBAa THIHMYHBIX
MPEJCTaBUTENICH KIACCOB OPraHMYECKHUX BEIIECTB C MENbI0 MX HACHTU(PHKAUH U OOBSICHEHHS
00JIaCTH IPUMEHEHHS;

MPOBOJUTH PACUYETHl HA HAXOXKACHUE MOJEKYJSPHOW (OPMYNBI YIJIEBOAOPOAA IO MPOAYKTaM
CTOpaHMsI U TI0 €r0 OTHOCHUTENBHOW TUIOTHOCTH M MAacCOBBIM JOJSIM JJIEMEHTOB, BXOISIINX B €rO
COCTaB,

MIPOTHO3UPOBATh BO3MOXKHOCTH TIPOTEKAaHUS XMMHUYECKHX PEaKIMii Ha OCHOBE 3HAHWUU O THIIAX
XHUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOHN CIIOCOOHOCTH;

WCTIOJIh30BATh 3HAHUS O COCTABE, CTPOCHUU W XMMHUYECKHX CBOMCTBAX BEIIECTB JJISl MX O€3011acHOTO
IIPUMEHEHMS B IPAKTUYECKOH NesATeTbHOCTH;

NPUBOANTH TPUMEPHI TMPAKTHYECKOTO HWCIMOJIB30BAHUA MPOAYKTOB IepepaboTku HehTH W
MPUPOJHOIO Ta3a, BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH (MOJUATUICHA, CUHTETMYECKOIO Kayuyka,
alleTaTHOT'O BOJIOKHA);

MIPOBOJIUTH OIBITHI TI0 PACIIO3HABAHWIO OPTraHMYECKUX BEHIECTB (TJIMIEPUHA, YKCYCHOH KHCIIOTHI,
HENpeAeabHBIX JKUPOB, TIJIIOKO3bI, Kpaxmasia, OEIKOB) B COCTaBe IHIIEBBIX MPOIYKTOB H
KOCMETHYECKUX CPEJICTB;

BJaJeTh TNpaBwiIaMu U npuémMamu Oe30omacHO paboThl € XMMHYECKHMH BEIIECTBAMH H
1a00paTOPHBIM 000pPYT0BAaHHEM;

NPOBOJIUTH PACUYEThl HA HAXOXIEHUE MOJEKYJSpPHOW (QOpMYINbl YIJIEBOJOpPOJA IO MPOAYyKTam
CTOpaHMsI U TI0 €r0 OTHOCHUTEIBHOW TUIOTHOCTH M MAacCOBBIM JIOJSIM AJIEMEHTOB, BXOISIINX B €rO
COCTaB;

BJIaJIeTh MpaBUiIaMu 0€30MacHOr0 OOpalleHusl ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

OCYIIECTBIIATh MOUCK XMMHUYECKONH MH(POpPMALUU M0 HAa3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
(dhopmyniaM BelecTs;

KPUTHYECKH OLCHMBATh W HWHTEPIPETHPOBATH XMMHUYECKYI0 HH(POPMALUIO, COAEPXKALIYIOCS B
COOOLIEHUSAX CPEACTB MaccoBO MHpopManuu, pecypcax VIHTepHeTa, HayuyHO -NOMYJISIPHBIX CTAaThsX
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C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJSAX BBISIBICHUS OLIMOOYHBIX CYKIACHUH U
(dbopmHpoBaHUs COOCTBEHHON NO3HIINY;

NPEJCTAaBIATh IyTH PpEHICHUS TJI00aJbHBIX MpOoOJieM, CTOSAMIMX TIepell YeJIOBEYEeCTBOM
(9KOJIOTUYECKUX, IHEPIeTUUECKUX, CHIPbEBBIX), U POJIb XMMHHU B PEILIEHUHU 3TUX MPOOIEM.

YuyeHuk MHOJYYUT BO3MOKHOCTDb HAYYUTHLCH

00BACHAMb 83AUMHOE GNUSHUE AMOMO8 0Py HA Opyed U HA CBOUCMBA MOJIEK)L 8 YelOM,
U320MABIUBAMb UAPOCMEPICHEBIE MOOCTU MOAEKYIL,

Haxooums Gopmyny eeuiecmsa no pe3yibmamam XumMu4ecko2o anaiusd.

Xapaxkmepuzoeams 3KOJ02UHeCKUe ACneKmvl 000biyuU, Nnepepabomiu U UCNOIb308AHUSL NOJIE3HBIX
UCKONAEeMbIX,

cocmasnsams  2eHemuueckue psobl U OCYWECMEIamb Npespaujerusi 8 Yenouykax ¢ NoMOubo
VPAGHEHU XUMUYECKUX PeaKyull,

COCMABIsMb YPAGHEHUsL PeaKyuu OKUCIeHUsl, OPOdICeHUsl, 2UOPUPOBAHUS, dImepeduKayuu;
00bACHAMb ampomephbvie C80UCMEA AMUHOKUCION,

00bACHAMb CIMpoeHUe NeNMUOHOU CE53U

npueoOUmMb  NPUMEPbl  Peakyull, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBLIMU KIACCAMU OP2AHUYLECKUX BeUyeCmB;

NPOCHO3UPOBAMb  Pe3yIbMmamsl 8030€lUCMEUsi PA3IUYHbIX (AKmMopo8 HA CKOPOCMb XUMUUECKOU
peaxyuu;

onpeoensims NPUHAONEHCHOCHb OP2AHUYECKUX Beujecms K OOHOMY U3 U3VYEHHBIX KIACCOB/2PYNN:
V211e6000p00bl, CRUPMbL, AlbOe2UObl, KAPOOHOBbLE KUCIOMDbL, JHCUPBL, V211e800bl, AMUHDL.

coCmasisimos opmyivl 8euecms no ux Ha36aAHUSIM,

HA36186aMb 00WUe XUMULECKUE CBOUCMEA, XapaKmepHble 01 KIACCO8 OP2AHUYECKUX 6eUeCmE;
npoeooums 1aO0pamopHvle Onblmbl NO HOJAVHEHUI) U COOUPAHUIO 2A3000PA3HBIX Y2Ne8000P0008:
omuilena, ayemuienda,

NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eleCmE HA OCHO8E UX COCMABA U CIMPOEHUsL,

npooOUmMb  1AOOPAMOPHLIE  ONLIMbL,  XAPAKMepUsylwue C8OUCMEd CRUPMOS8,  Alb0e2Uudos,
KapOOHOBbIX KUCIOM, HCUPOS, OEeNK08,

npUBOOUMb NPUMEPDL YPAGHEHUL PEAKYULL, JIeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOO08 NOJYYeHUs.
OpPeaHUYeCKUX 8eujecme;

OP2aHU306bI6AMb, NPOBOOUNMb  YYCHUYECKUE NPOEKMbl N0 UCCIe008AHUI0 CBOUCME  GeUecms,
UMEIOWUX B8ANCHOE NPAKMUYECKOE 3HAYeHUe;

2PAMOMHO 0OPAWAMBCSL C BEUECMBAMU 8 NOBCEOHEBHOU JHCUSHU,

0CO3HABAMb HEOOXOOUMOCMb  COONOOEHUS. NPABUNL  IKOJOSUYECKU 0e30NACHO020 NOoBedeHUs 6
OKpYHCaroufeli nNPUPoOHoll cpeoe;

NOHUMAMb CMBICT U He0OX00UMOCHb COON0OEHUs. NPEONUCAHUL, NpedlacaemMblX 8 UHCMPYKYUAX NO
UCNIONIL30BAHUIO IeKAPCME, CPeOCmE ObIMOBOU XUMUU U Op.;

UCNOIBb3068aMb NPUOOPEMEHHBIE KNIOUeBble KOMNEMEeHMHOCMU NPU 8bINOJIHEHUU UCCTIe008AMENbCKUX
NPOEKMO8 NO U3YUEHUIO CEOLCME, CNOCOO08 NONYUEHUsL U PACNO3HABAHUS e eCE;
PA3eueamsd KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKQuyuu npu pabome ¢ meKcmamu Y4eOHuKa U OONOJHUMENbHOU JUmepamypou,
CHPABoOUHbIMU  MAOIUYAMU, NPOSAGISIMb 20MOBHOCMb K VEANCEHUNO UHOU MOYKU 3PEeHUsl npu
00cyaHcOeHUU pe3yTbmamos blNOIHEHHOU pabombl;
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—  00beKmueHo oyeHusamv UHGOPMAYUI O ewecmeax U XUMUYeCKUX npoyeccax, KpumuuecKu
OMHOCUMbCA K NCeBOOHAYUHOU  UHDOpMayuu, HedoOpOoCcoBeCmHOU  pekiame, Kacarowelcs
UCNONIL30BAHUSA PA3NUYHBIX 8EULECTNG;

—  0p2aHU308bIBAMb U OCYUECMEIAMb NPOEKmbl NO UCCIe008AHUI0 CBOUCME Beujecms, UMEUUX
8adiCHOE NpaKkmuieckoe 3HaveHue.

4. OueHka 10CTHKEHNS IIJIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHS YUeOHO# NMPOrpaMMbl

PesynbraThl 00ydeHHS XHMHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadyaM MpeaMera M
TpeOOBAHUAM K €ro yCBOSHHIO. Pe3ynbTaTel 00y4eHHUsI OLEHHBAIOTCA MO MATHOAUIbHOW cucteme. llpum
OLIEHKE YUYWTBIBAKOTCS CIEAYIOIINE KAYECTBEHHBIE 10KA3aTEIN OTBETOB!

1. rmyGuHa (COOTBETCTBHE M3YYEHHBIM TEOPETUUYECKUM 00O0OIIEHUSIM);

2. OCO3HaHHOCTh (COOTBETCTBHUE TpPeOyeMBIM B TPOTrpaMMe YMEHHSIM MPHUMEHSATh TOIYYEHHYIO
nHpopMaIum);

3. moxHoTa (coOTBETCTBHE 00BEMY MPOrPaMMbI M HH(pOpMALK YIeOHUKA).

[Tpu orieHKEe YYUTBIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIeCTBEHHBIC WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OINMOKU CBA3aHBl C HEJOCTATOYHON TIyOMHOM M OCO3HAHHOCTHIO OTBETa
(Hampumep, YUYEHUK HENpPAaBWIBHO YKa3aJl OCHOBHBIE IpPHU3HAKW IIOHATUN, SIBJICHUM, XapaKTEpHbIE
CBOMCTBA BEIIECTB, HENPABWILHO CHOPMYJIUPOBANT 3aKOH, MPaBWJIO U T.I. WIM YYEHUK HE CMOI
IPUMEHUTh TEOPETUYECKUE 3HAHUSA JJIs1 OOBSCHEHUS U TMPEeACKa3aHUs SIBICHUN, YCTAHOBJIECHUS
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH, CPABHEHUSI U KJIACCU(UKALIUU SIBJICHUM U T. I1.).

HecymiectBeHHbIe OMIMOKM OMpEAENsAIOTCS HEMOJIHOTOM OTBeTa (Hampumep, yOyLIeHHEe U3
BUJa KaKoro-mM0o HexapakTepHOro (axkra MpH ONUCAHWU BellecTBa, mpouecca). K HUM MOXHO
OTHECTH OTOBOPKH, OMHCKH, JIOMYIIICHHBIE TI0 HEBHUMATENBHOCTH (HalIpuMep, Ha JiBa U 0oliee ypaBHEHUS
peakIMii B TOJHOM MOHHOM BHJI€ JIOIYyIIE€HA OJHA OIIMOKa B 0003HAUEHHUHU 3apsi/ia HOHA).

PesynpraTel 00y4eHHs NpPOBEPAIOTCS B MPOLECCE YCTHBIX M MHCbMEHHBIX OTBETOB
yYalmxcs, a TakKe MPU BBIOJHEHUN UMM XMMHUYECKOT0 SKCIIEPUMEHTA.

Ouenka «S5» - OTBET NOJHBIA W INPaBUJIBHBII HAa OCHOBAHWM HM3YYEHHBIX TEOPHUH; MaTepHall
U3JIO)KEH B ONPEJCIIEHHOM JIOTMYECKOM IOCII€IOBATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSATEIbHBIN.

Ouenka «4» - OTBET MNOJHBIA W MPaBUJIBHBII Ha OCHOBAHWM M3YUYEHHBIX TEOPHUH; MaTepuall
U3JIO)KEH B ONPEIEICHHOM JIOTMYECKOM IIOCIENOBAaTEIIBHOCTH, IPU OITOM JOIYIIEHBI JBE-TPU
HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE N0 TPEOOBAHUIO YUUTEIS.

Ouenka «3» - OTBET MOJIHBIM, HO TpPU 3TOM JIOMYyIIEHA CYIIECTBEHHAs OIIMOKAa WU OTBET
HETIOJIHBIN, HECBSI3HBIM.

Onenka «2» - mpu OTBeTe OOHApPY)KEHO HEMOHUMAaHHE YYallUMCSi OCHOBHOIO COJIEp>KaHUs
y4eOHOro Marepuajia WiIH JOMYIIEHbl CYLIECTBEHHbIE OLIMOKH, KOTOpbIE Y4YalUHCS HE MOXKET
WCIPAaBUTh MPH HABOJSIIUX BOIPOCAX YUUTEIIS.

Ouenka «1» - OTCYTCTBHE OTBETA.

OueHKa IKCNEPUMEHTAIbHBIX YMEHU

OreHka cTaBUTCA HAa OCHOBAaHMH HAOIOZCHHUS 32 YHalllIMCs U MMCbMEHHOI0 OT4eTa 3a padory.

Ouenka «5» - paboTa BBIIIOJTHEHA MOJIHOCTHIO U NMPABUIIBHO, CeNIaHbl TPaBUIbHbIC HAOIIOACHUS
Y BBIBOJIbI; DKCIIEPUMEHT TPOBENEH MO IJIaHy C YYETOM TEXHUKHM Oe30MacHOCTM U MpaBuil pabOThI
C BEUIECTBAaMH U 000pYI0BaHHEM; IIPOSBIEHBl OPraHU3AIMIOHHO-TPYAOBbIE yMEHHS (MOAIEP>KUBAIOTCA
qyucToTa pabodyero Mecta U MOPAIOK Ha CTOJIe, SKOHOMHO HCIOJIb3YIOTCS PEaKTUBBI).
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Ounenka «4» - paboTra BBINOJNHEHA NPAaBUIBHO, CJHIEJNaHBl TPaBWIbHBIC HAONIOJACHUS U
BBIBOJIbI, HO TMPH 3TOM AKCIEPUMEHT IPOBEACH HE MOJHOCTHIO I JOMYIICHBl HECYIIECTBEHHbIC
omuOKKu B paboTe ¢ BellecTBaMH U 000pYA0BaHUEM.

Ounenka «3» - paboTa BBINOJHEHA MPABWIBHO HE MEHEE YeM HANOJOBUHY WM JOIMyIIeHA
CYLIECTBEHHAs OIIMOKa B XOAE OJKCIEpUMEHTa, B OOBSICHEHHH, B OQGOpMIICHUH pPAaOOTHL, B
COOJIIOJICHMM TIPaBHJI TEXHHKH OE30IMacHOCTM TIpU pabdoTe C BemEecTBaMH W 00OpYIOBAaHUEM,
KOTOpasi UCIPABIIACTCS MO TPEOOBAHUIO YUHUTEIIS.

Ouenka «2» - nomyiieHsl B¢ (M OoJiee) CyIIECTBEHHBIE OINMOKU B XOJAE JKCIIEPUMEHTA, B
00BbsACHEHHH, B 0pOpMIICHHMH palbOThI, B COOJIIOJICHUHM TMPaBWJI TEXHHKHA OE30MacCHOCTH MpuU padoTe ¢
BEIIECTBAMH M 00OpYAOBaHHEM, KOTOpPbIE YYalIHIiCs HE MOXET HCIPAaBUTh Jake MO TpeOOBaHUIO
YUHUTETIS.

Ounenka «1» - paboTa He BBIIIOTHEHA, Y YYaIIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAbHBIC YMEHHS.

OneHka yMeHHUil peliaTh IKCNePUMEHTAJIbHbIE 331241

Onenka «5» - IUIaH pelICHHS COCTABJICH MPaBUIBHO; MPABUIBHO OCYLIECTBIECH MOAOOD
XUMHUYECKHUX PEaKTUBOB U 000PYA0BaHUS; JaHO MOJHOE O0BSCHEHUE U C/ICNIaHbI BHIBOJIBI.

Onenka «4» - IUIaH pEIICHHUS COCTAaBJIECH MPAaBUJIbHO;, MPAaBUIBHO OCYIIECTBICH MOAOOD
XUMHUYECKUX PEAaKTHBOB M OOOPYIOBaHMs, MPH STOM JAOIMYIIEHO He Ooyee ABYX HECYIIECTBEHHBIX
OIIMOOK B 00BSICHEHUHU U BBIBOJIAX.

Onenka «3» - IUIaH PENICHHS COCTaBJICH MPABUIBHO, MPABWJIBHO OCYIIECTBICH  IOA00D
XUMHYECKHX PEAaKTUBOB UM O0OpYyIOBaHHS, HO JIOMyIIEHA CYIIECTBECHHAs OMMOKAa B OOBSICHEHUH U
BBIBOJIAX.

Ounenka «2» - gonyuieHsl 1Be (M Ooyiee) CyIIECTBEHHBIE OIIMOKM B IUJIaHE pELICHUS, B
noadope XUMUYECKUX PEaKTHBOB U 000PYOBaHMUs, B OOBSICHEHUH U BHIBOJIAX.

Ouenka «1» - 3a1a4a He pelleHa.

OneHka YMEHH pelaTh pacuyeTHbIE 3a1a9H

Onenka «5» - B IIOTUYECKOM pACCYXKJIEHHUM U pEIICHWH HET OIIMOOK, 3aJada pelieHa
paIrMoOHAIBHBIM CIIOCOOOM.

Ouenka «4» - B JJOTUYECKOM pPACCYXKJIEHMM W PEIIEHWH HET CYHIECTBEHHBIX OIIMOOK, HO
3a/1aya peleHa HeparmoHAIBHBIM CITIOCOO0M MIIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK.

Ouenka «3» - B JIOTUYECKOM pACCYXJICHHH HET CYIIECTBEHHBIX OIIMMOOK, HO JOMyIIeHa
CYIIIECTBEHHAsI OIIMOKa B MAaTEMaTHYECKUX pacueTax.

Ounenka «2» - UMEIOTCS CYIIIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYXKACHUU U PELICHUH.

Ouenka «1» - 3a/1aua He pellieHa.

OneHka NMCbMEHHBIX KOHTPOJLHBIX Pa00T

Ouenka «5» - OTBET MOJIHBIM U IPABUIBbHBIN, BO3MOXKHA HECYIIIECTBEHHAs OLINOKA.

Ouenka «4» - OTBET HEMOJIHBIN WJIM IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

Ounenka «3» - paboTa BBIIIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIIEHa OJIHA CYIIEeCTBEHHAas
omnOKa 1 JIBe-TPU HECYIIIECTBEHHBIE.

Ounenka «2» - paboTa BBIOJHEHAa MEHEE YEM HAlOJOBUHY WM COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OINOOK.

Ouenka «1» - paboTa He BBIIIOJIHEHA.

[Ipy oleHKe BBHIMOJHEHUS TMHUCBMEHHOH KOHTPOJIBHOW paboThl HEOOXOAMMO YYHMTHIBAThH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexruma.

OneHka 3a HTOrOBYK0 KOHTPOJIBHYIO pabOTy KOPPEKTHPYET IpEeALIeCTBYIOIINE OLEHKU 3a
4EeTBEPTH, MOIYTOUE, TON.
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5. KajgenapapHo-TeMaTH4YecKoe MJIAHUPOBAHUE € ONpe/ieieHHeM OCHOBHBIX BH/IOB J1eSITEJIbHOCTH 00y4YaloIIuXCsl

(10 k1acc, 6a30BbIii YPOBEHB)

N DopMbl [aTa npoBeaeHus
0
Tema ypoka OcHoBHbIE BUbI 1eSITeIbHOCTH | KOHTPOJISI IIpumeuyanue
YpOKa 1o MJIAHY pakTnueckn
Tema 1: Beenenue B .
IToBTOpeHue ocobeHHocTel ®dpoHranbHas O6ecena
OPraHUYecKYIo
00pa3oBaHMs U pa3pbiBa 10 U3yYEHHOMY
XHMHIO. .
1 @ ) KOBaJICHTHOM CBSI3U, COCTABJIEHUE | MaTepualy, npoBepka | CeHTA0pb [IpezenTtanus (UKT).
yaca
CXEMBI, 3all0JIHEHHE TaOJIULIBI. VH/IMBUIYTbHBIX
[Ipeamer
. Pemenue 3anau. pabor.
OpPraHUYECKON XUMUHU.
®poHranbHas 6ecena
Teopus xumuueckoro | CocrtaBiieHHE KOHCIEKTa, paboTa
. 10 U3yYEHHOMY
CTPOEHUS C KOJUIEKLIMEeH OpraHnYecKux
MarepHany.
2 OpraHUYecKuX BEIIECTB, OTBETHI Ha BOIIPOCHI. . CeHTs10pb
. @DpoHTaNbHBIN ONpoc
COeAMHEHU N Pabora B mapax ¢ pa31aTOYHbIM
TaOJIMLbI TPEAETBHBIX
A.M. bytneposa. MaTepUaIOM.
yIJIEBOAOPO/IOB.
Tema 2:
YriaeBoaopoasl. N3yueHne 21eKTpOHHOTO
10 gacos CTPOCHMS AJIKAHOB, COCTaBICHUE | XMMHWUYECKUN AUKTAHT.
3(1) ( ) P ’ CeHts0pb IMpezenranus (MUKT).
DNEKTPOHHOE U CXEMBI, U3TOTOBJIEHUE «DopMyIIbl AIKAaHOBY.
IIPOCTPAHCTBEHHOE LIApPOCTEPKHEBBIX MOJIEKYJI.
CTPOEHHE aJIKaHOB.
Pabora B mapax ¢ pazgaToyHbIM ®ponTanbHas 6ecena [IpezenTtanus (UKT).
MaTepUaIoM, COCTaBJICHUE 10 U3yYEHHOMY JlaboparopHas paboTa:
['omonoru n n3zomepsl
4(2) CTPYKTYPHBIX H30MEPOB, Matepuaiy, npoepka | CeHTAOpb W3TrOTOBJIEHUE
AJIKaHOB.
M3TrOTOBJIEHHUE IIAPOCTEPKHEBBIX | MHIMBUIYAJIbHBIX IIapOCTEP>KHEBBIX
MOJIEKYII. pabor. MOJIEKYJI aJIKAHOB.
[Tonyuenue, cBoiictBa | OTBETHI HA BOIIPOCHI ®dpoHranbHas 6ecena
5(3) Y ’ POCHL, P CeHTs10pb IMpesenrtanus (UKT).

U NPpUMCHCHUC

COCTaBJICHUEC KOHCIICKTA,

10 U3yUYEHHOMY
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AJIKaHOB. 3aroJHeHHe TabIuIbL, MaTepuaiy, IpoBepKa
COCTABJICHME YPaBHECHUN pEaKLMi, | HHIAUBUAYaJIbHbIX
BBICTYIICHHE yYaluXcs 10 pabor.
OCHOBHBIM BOIIPOCAM TEMBI.
CocraBiieHre KOHCIIEKTa, O®ponTanbHas 6ecena
M3Yy4YEeHHE OCHOBHBIX CBOMCTB 10 U3YYECHHOMY
6(4) [{uknoankaHsl. [UKJIOAJIKAHOB, COCTaBJICHUE Matepuaiy, nposepka | CeHTAOpb [Tpesentanms (MKT).
ypaBHEHMI peakiuii, paboTa ¢ WHIUBHUIYaJIbHbBIX
[IAPOCTEPKHEBBIMHU MOJIEKYJIaMH. | paboT.
®ponranbHas 6ecena
N3yueHne 31eKTpOHHOIO
Crpoenue u 110 U3YYEHHOMY
CTPOCHUS aJTKEHOB U AJIKAJMECHOB,
HOMEHKJIaTypa MarepHaiy, IpoBepKa
COCTaBJICHHE CXEMBI,
7(5) AJIKEHOB U aJIKaJMECHOB WHJUBUTy aIbHBIX CeHTs0pD [IpezenTanus (UKT).
W3TOTOBJICHHE MIAPOCTEPIKHEBBIX
Kpatnbie cBsizu. paboT.
Mouekyn. PaGora B mapax c .
H3omepus. TepMuHOTOTrHYECKUM
pa3aaTOYHBIM MaTEpUAJIOM,
JTUKTAHT.
W3ydenune mpoOMBIIUIECHHOTO H ®ponTanpHas 6ecena
CaoiicTBa 1 71a00paTOPHOro CrnocoOO0B MOy~ | MO U3YYEHHOMY
8(6) ITOJIyYEHHUE AIKEHOB U | YEHMS AJIKEHOB U AJIKOJIUECHOB, Matepuaiy, npoepka | OKTa0pb [IpezenTtanus (UKT).
aJIKO/IMEHOB. paboTa ¢ mapocTepKHEBbIMU WHAUBUIYaIbHBIX
MOJIEKYJIaMH. pabor.
W3yudeHue 31eKTpOHHOTIO
y P [IpesenTanus (UKT).
Anxunbl. O61mas CTPOEHUS AJIKWHOB, COCTAaBIICHUE
JlabopaTtopHast pabora:
XapaKTepUCTHKA: M30MepoB, 0TpaboTKa
Otuer o NOJTyYCHUE alleTUIIeHA
9(7) CTpOEHHE, U30MEpHsi, | HOMEHKIATyphl. [lonyueHue OkTs0ph

CBOWCTBA U
MOJTy4YECHHUE.

alleTUJICHA, IPOBEICHUE
Ka4yeCTBEHHOW peaKIuu Ha
AlETUJICH.

nabopaTopHO# pabdoTe.

KapOUIHBIM CTIOCOOOM,
oOeclBeUnBaHNE
MepMaHTaHaTa KaJlvs.
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Apenbl. OOmmas
XapaKTePUCTHKA!

CocraBiieHHe KOHCIIEKTA,
U3y4eHHUe CTPOeHUs OeH301a,
COCTaBJICHHUE TOMOJIOT OB,

®ponranbHas 6ecena
10 U3y4YEHHOMY

10(8) | crpoenue apeHOB, N3ydyeHne XuMIUYeCKUX U OxT1s0ph [Ipesenramnus (UKT).
N . MaTepHaiy.
TOMOJIOTH, CBOIICTBA, (bu3HUECKUX CBOUCTB OCH30171a, puaty
[IpoBepounas padoTa.
MPUMEHEHHE. CIIOCOOOB TOJYYCHHUSI, PEIICHUE
3ajad.
IIpakTnyeckas padora
[Tonyuyenne stunena u | [lomydenue sTiiieHa criocobom Otuer o
11(9) N OkTs16pB Nel «Ilomydenue
OIIBITBI C HUM. JEeTUApaTallii TUIOBOTO CIIUPTA. | MPAKTHUECKOW padoTe.
STHIICHAY.
O60061maromuii ypok
KonrtpoabHnas padora
12(10) | o Teme O06o0meHne Marepuaia mo reme. | KontponbHas padora | OkTs0ph Nel
[1]
«YTIEBOIOPOIBDY.
Tema 3: Kucaopoa-
cojiep:Kanue
opraHuveckKme
BricTynenue
BemecTsa. (124ac) BricTynenue yyanmxcs, 3anura
y4aluxcs, 3almuTa
13(1) | OnHOoatoMHBIC MUHUTIPOEKTOB, 3aIUTa OxT0ph
. MUHHITPOCKTOB,
MpeJeNbHbIe CIIUPTHL. | TIPE3eHTAINH. .
3alIUTa MPE3CHTAIHHN.
VYpoxk-koHpepeHuus
«AJIKOTOJT3M — Bpar
YeJIOBEYECTBAY.
JlaboparopHas paboTa:
[Tonyuenue, cBoiictBa | M3ydenue ¢pusznueckux u ®ponTanbHas 6ecena PATOPHaA P
N TOpPEHUE 3TaHOJIa,;
U IPUMEHCHUE XMMHUYECKUX CBOMCTB CIIUPTOB, M0 U3yYCHHOMY .
14(2) OxTs10pB B3aUMO/ICIICTBHE dTaHOJA
OJTHOATOMHBIX COCTaBIIEHHE CXEMBI BOJIOPOIHBIX | MaTepuany. OTueT mo
. . C HaTpHUeM; Ka4eCTBECHHAS
CIIUPTOB. CBsI3EH. nabopaTopHO# pabdoTe.

peakuus Ha TJIMLEPUH.
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®enoi. CBoiicTBa
denomna, ero

N3yuenus crpoenus ¢eHomna, ero
IIPUMEHEHHUS], CPABHEHHUE CBOMCTB

[IpoBepounas paboTa.

15(3) ¢enona ¢ 6enzonom. Uzyuenue «CrupThl ¥ UX OkTs10pb
MOJTyYCHHE U . .
XUMHYECKHUX CBOUCTB (peHona, CBOMCTBAY.
MIPUMCHCHHE.
CIIOCOOOB €ro MOJIy4eHUsI.
JlaboparopHas paboTa:
MHoroaromMHbIe PATOPHL P
CocraBiieHne KOHCIEKTa, CpaBHEHHE CKOPOCTH
criupthl. CTpoeHue, ®dpoHTanpHas Oecena
U3Yy4YEeHHE CTPOCHUS, CPAaBHEHUE UCHapeHus dTaHoia U
¢busnueckue u . 10 U3YYECHHOMY
16(4) . (U3HYECKUX CBOWCTB ATAHONA U Hos6pn MIMLEPUHA; KaYeCTBEHHA
XUMHYECKHE CBOMCTBA. matepuairy. OTuer no
[NIMLEPUHA, COCTABICHUE . peakuus Ha TIUICPUH;
[Tpumenenue - . naboparopHoOit padore. .
YPaBHCHHI PEAKITUH. B3alMOJIEICTBHE C
[JIMLEpHUHA.
TUAPOKCHAOM Meu (2).
CocraBiieHre KOHCIIEKTa,
AJbJIETU/IBI. HU3y4YEHUE CTPOCHUS, [Ipesenramus (MKT).
®ponTankHas 6ecena
CtpoeHue, roMOJIOTH, | TOMOJIOTHYECKOro psijia, JlaboparopHnas paboTa:
0 U3YYECHHOMY
17(5) | dbusuueckue u HOMEHKJIATYPbI aJlbJIETU/IOB. Hos6pn MOJIy4eHUE YKCYCHOTO
. matepuairy. OTuer no
XMUMHYECKHE CBOWCTBA, | [lomydeHue ykcycHOTO . aJbJIeru/1a U U3y4YEHUe ero
nabopaTopHoO# pabdoTe. .
MIPUMCHCHHE. aNbJIeTH/1a, H3yYCHHE eTO CBOMCTB.
CBOMCTB.
Nzyuenue cTpoeHus,
KapOoHOBBIE KHCTOTHI: | TPUBHUATBLHOW HOMEHKJIATYPHI,
. ®poHTanbHas 6ecena
CTpOEHHeE, CBOICTBA, COCTaBJICHHE U30MEPOB KHCIIOT. JlaboparopHas paboTa:
10 U3YYECHHOMY .
18(6) | momyuenue u CocraBnenue TaOIUIIBI Hos6ps MOJIy4YEeHUE YKCYCHOU
matepuaiy. OTder mo
MIPUMEHEHNE «CpaBHEHHE XUMHUECKUX . KHUCTIOTHI.
. nabopaTopHoO# pabdoTe.
KapOOHOBBIX KHUCIIOT. CBOMCTB KapOOHOBBIX KHUCIIOT C
MUHEPATbHBIME.
. ®poHTanpHas Oecena IIpakTnyeckas padora
CaoiicTBa 1 [Tonyuyenne kapOOHOBBIX KUCIIOT,
. 110 U3YYECHHOMY Ne2 «Ilonyuenune
19(7) | npumeHenue XUMHUYECKHUE CBOWCTBA Hos6pb

Kap6OHOBBIX KHUCJIOT.

Kap6OHOBBIX KHUCJIOT.

Martepuany. OTder no

MIPaKTUYECKOH padoTe.

Kap60HOBBIX KHCJIOT,
XUMHYECKHE CBOMCTBA
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Kap6OHOBBIX KHCJIOT».

CocraBicHHE KOHCIICKTA,

®poHTaIBHBIN OIIPOC,

CrnoxHbie 3(UpBHI. MpOBEpKa JlaboparopHnas paboTa:
M3Yy4EHUE CTPOCHHS U COCTaBa
20(8) | XKwupei, cocras, MHIUBUAYAIbHbBIX Hosi6pp M0JIy4Y€HHUE 3TUIIOBOTO
. CIIO’KHBIX 3()UPOB, U3yUCHHE .
CTpOEHHE, CBOMCTBA. . pabot. OTuer o 3¢upa YKCyCHOM KHCIOTHI.
XMUMHAYECKHX CBOHCTB KUPOB. .
naboparopHoit padore.
JlaGopaTtopHast pabora:
B3aUMO/ICHCTBHE TITFOKO3BI
W3ydenue cTpoeHwms, COCTaBa u
VYraeBogsl. [roko3a. Otuer o C TUIPOKCHIOM MEJIH;
21(9) MIPUMEHEHHUSI TIIFOKO3bI, paboTa ¢ . Hos6pn .
Caxapo3a. nabopatopHoii pabore. B3aUMO/ICHCTBHE
pa3aaTOYHBIM MAaTEPHATIOM.
caxapo3bl ¢ TUAPOKCHIOM
KaJIbIIUS.
[Ipesentanus (MKT).
JlaboparopHnas paboTa:
IIpoBepka PETop P
CocraBieHHEe TaOJIHIIBI oTpeieieHue
Kpaxmai. . VHIUBUIY ATbHBIX
22(10) «CpaBHUTENBHBIE CBOMCTBA Hexabpb IPUCYTCTBHUS KpaxMmaia B
Lemmromno3sa. paboTt, ppoHTaTbHAS
Kpaxmala ¥ LeJUTIOJIO3b. KapTodene u Oyike ¢
6ecena. TectupoBanue. .
TIOMOIIBI0 Ka4eCTBEHHOM
pEaKIum.
. | [IpoBepka
I'enernueckas Pemenue nemnoyek reHeTuyecKomn
WH/INBH/TY aJbHBIX
B3aMMOCBS3b B3aHMOCBSI3U
23(11) paboTt, ppoHTaTbHAS HexaOpb IIpezenrtamus (UKT).
KHCIOPOACOZIEPXKALIMX | KHCIIOPOACOZIEPIKALIMX BEIIECTB. |
ecena.
BEILIECTB. Pemenue 3anau.
IIpoBepounas paboTa.
IIpakTHyeckas padora
PacnioznaBanue Pemrenune skcriepuMeHTaTBHBIX
Otuer no Ne3. «Pemienune
24(12) | opraHuuecKux 3aJa4d Ha pacrio3HaBaHUE . JlexaOpb
MPAaKTHYECKON padoTe. IKCIEPUMEHTATBHBIX
BEIIIECTB. KHCIIOPOA-COJIEPIKAIIUX.
3a1aw».
25(13) | KontpombHas pabota Kontponbnas pabora | JlekaOpn KonTpoJsbHas padora
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10 TEME. No2.
Tema 4:
A3oTconepxaiiue
coenuHenus. (4 yaca) | CocraBiaeHHUE KOHCIICKTA,
AMUHBI. M3Yy4YEeHHE COCTaBa, CTPOCHUS 1 [IpoBepka
AMUHOKHUCIIOTHI. XUMHYECKHX CBOMCTB aMUHOB. WHIUBHUIYaJIbHbBIX
26(1) . JlexaOpb
O6mmas 3ammTa npe3eHTanui u pabor, ppoHTaNBHAS
XapaKTepUCTHKA, MUHUIIPOEKTOB IO TEME Oecena.
CTpocHHE, (GU3NUECKHE | K AMUHOKHUCIIOTBDY
Y XUMHYECKUC
CBOMCTBA.
[IpoBepka
POBEP JlaGopaTtopHas pabora:
. WHMBHIYyaJIbHBIX .
benku. CTpykTypbl 3amuTa npe3eHTanui u B3aMMOJICCTBHE OEIIKOB
paboT, (poHTANIbHAS
27(2) | 6enkoB. DyHKIMH MUHUIPOEKTOB, KAUECTBEHHBIE 5 Hexabpb CO CITUPTOM,
. ecena.
OENKOB UX CBOMCTBA. peaxiuu Ha OeNKu. . KauyeCTBEHHbBIE PEaKIIH Ha
TepMuHonoruueckuit
OeJKH.
JTUKTAHT.
[IpoBepka
I'erepormkIbL. CocraBiieHrEe KOHCTICKTa,
WHIMBUIY ATHHBIX
28(3) | HyxienHoBbIC pelIeHre 3a1a4, 3anmTa Jexabpb
paboTt, ppoHTaTbHAS
KHCIIOTHI. MUHUIIPOEKTOB.
Oecena.
O06o06menne Beictynnienue yuamuxcs ¢
29(4) . | TectupoBanue. SAuBapp [IpesenTanus (UKT).
MaTepuana 1mo Teme. MPOEKTaMH, 3allUTa MPEe3eHTAIIHA.
Tema S: Bbicoko-
MOJIEKYJISIpHbIE
coenuHenud. (2uaca) | CocraBieHue KoHcrekTa. Pabora
30(1) | Homumepsr. B IpymIax ¢ pa3gaToYHbIM @poHTaNBHBIN onpoc. | Anpenb [IpesenTtanus (UKT).
[TnacTmaccel. MaTepuajIoM.
Cunretnueckue
Kay4qyKH.
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[IpoBepka

Cunrernueckue OTBeTHI HA BOMPOCHI, paboTa B
WHIBUIYTBHBIX [MpakTHyeckas padora
BOJIOKHA. rpynmnax. CpaBHeHHE
31(2) pabot, ppoHTATBEHAS Armpens Ne4 «PacriozHaBaHue
Pacno3znaBanue HaTypaJIbHBIX U CHHTETHYECKHUX
6ecena. OTuer o BOJIOKOH M IIJIaCTMACC).
BOJIOKOH. BO-JIOKOH, OTBEThI Ha BOIIPOCHI. .
MIpaKTU4YEeCcKOr padoTe.
Tema 6: Xumus u
KU3Hb.
(1 gac) 3 3amuTa
alyuTa MUHUIIPOEKTOB
32 XuMH4eckoe . P ’ MUHUIIPOEKTOB, Amnpenb [IpezenTanus (UKT).
MIPE3EHTALINM. .
3arpsi3sHEHUE MpEe3eHTALUMN.
OKpYKaroIleu cpeibl
(ypok-koH(pepeHIHs).
IoBTOpenue (2 yaca)
33 Urorosas TecroBas HtoroBoe 060611eHue marepuana | MITOroBelit KOHTpONb. | Ampens HTorosoe TecrupoBanmue.
pabora.
AHaJIN3 TECTOBOM Pemenue nemnoyek reHeTHYecKomn 3
anMTa MUHUIIPOEK- .
34 pabotsl. [loBTOpEHUE. | B3aUMOCBS3U YTIEBOJAOPOJIOB, P Mait [Ipesentamus (MKT).

Pemenue 3agay.

peIICHUC 3aaa4.

TOB.
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Hpeamer

KoaunuectBo
YacoB 110
IJIAHY

Boinosinenne
YeTBepTh
1 2 3 4
Iaan/paxr | Ilnan/dpakr | Haan/daxr | Ilnan/pakr

OTcraBanue

IMpuyuna
OTCTABAHUSA

Komnencupyrwouue
MepONpUsITHSA
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6. PecypcHoe o0ecnieueHne mporpaMmmbl
OcHoBHasi IuTeparypa:
VYuebnuk: Pymsutuc I'.E, ®enpaman @.I'. Xumusa. HznarensctBo «llpocBemienney.

JlutepaTypa il y4eHHKA:
OHuukionenus A gere. Xumus. M3narensckuii neHTp «Apanra», 2000.

Jlutepatypa s yuuTeisi:
bpetirep JI.M., baxxenoBa A.E. Temarnueckoe mianupoBanue. Xumus 8-11 kimaccel o yueOHHUKaM
Pymsutuca I'.E., ®enpamana ®.I'. Bonrorpaa: Yuurtens, 2009 I'apa H.H. Xumus. Ypoxu B 10
kinacce. M.: [Ipocsemenue, 2009.
I'apa H.H. Xumus. Ypoku B 10 xnacce. M.: [Ipocsemenue, 2009.
Pynzurtuc I'.E., ®enpaman O.I". « Xumus 10». M.: [Ipocsemenue, 2009.
Xomuenko M.I'. COOpHHK 3a/1a4 1 yIIPaOKHEHUHA IO XUMUH.

HNuTepHeT-pecypcebl:

http://www.dutum.narod.ru/element/elem00.htm (Pacckasbr 06 snemeHTax)
http://www.hemi.nsu.ru/ (OcHOBbI XMMHH. DIEKTPOHHBINA YICOHHUK)
http://www.himhelp.ru/ (ol Kypc XUMuH).
http://chemi.org.ru/ (YueOHUK XMMHUK)
http://home.uic.tula.ru/~zanchem/ (3aaumarensHas xumus)
http://hemi.wallst.ru/ (Xumus. O6pa3zoBaTenbHbIi CAUT U INKOJHHUKOB)
http://chemistry.narod.ru/ (Mup xumun)
http://www.alhimikov.net/ (ITone3nas nHGoOpMaLMS 110 XUMHUH)
http://www.alhimik.ru/ (AJIXUMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 xummnm)

. http://www.chemistry.ru (Xumust B OTKPBITOM KOJIIEIKE)

. http://webelements.narod.ru (WebElements: oHTaiiH-ClIpaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komekiust «EcTecTBeHHOHAYYHBIC SKCIICPHMEHTBI): XUMUS )

. http://school-sector.relarn.ru/nsm/ (Xumust 11t Bcex: WIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI TIO OOIICH,

OpPraHUYECKOM ¥ HEOPraHUYECKON XUMUN)
http://schoolchemistry.by.ru (I1IkonbpHas Xumus)
www.ximicat.com/info.ru (OkucIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH)

DJIEKTPOHHBIE 00pa3oBaTe/IbHbIC PECYPChI
https://yavklass.ru/
https://resh.edu.ru/

http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru
https://yavklass.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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