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INOACHUTEJIBHASA 3AITUCKA
Pabouas nporpamma pa3paboTaHa Ha OCHOBAHUU:
®enepanbhblif 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii @eneparum» (C U3M. U JIO1L., BCTYIL. B
cuiy ¢ 01.09.2020)
2. denepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHEr0 00IIero 00- pazoBanus (Y TBEpKAEeH NpUKa3oM MUHUCTEPCTBA
obpasoBanus u Hayku Poccuiickoit dene- pauuu ot 17 mast 2012 . N 413) (pen.11.12.2020) — URL: https://fgos.ru

=

3. OcHoBHOI1 00pa3zoBarenbHoi porpammoit MBOY «COILINe4» r. HazapoBo KpacHosipckoro kpasi.
4. Ilporpamma no xumuu Juig 10 u 11 knacca pazpaboTana Ha OCHOBE IPUMEPHON MTPOTrPaMMBbI, YTBEPKAECHHOH MuHICTEpCTBOM 00pa3oBaHus U
Hayku P®, nox penakuueii aprop O. C. ['abpuensu — M: JIpoda, 2014
Pa6ouas nporpamma opuentupoana Ha yueOHuk: O.C. ['abpuensan, U.I'. Octpoymos, C.A. Cnaakos Xumus. 10 knace M: IIpocsemenue 2020 r.
CornacHo 00pa30BaTeIbHOMY CTaHAAPTY, TJIABHBIC LN CPEIHETO 00IIero 00pa3oBaHMs COCTOST:
1) B IpHOOpETEHNH 3HAHUH, YMEHHUH U CIIOCOOO0B JAEATEIBHOCTH, CITIOCOOCTBYIOINX (POPMHUPOBAHHUIO IIETIOCTHOTO MPEICTABICHUS O MUPE;
2) B Pa3BUTHH OTBITA PA3HOOOPA3HOH NESATETHLHOCTH, CAMOIIO3HAHMS M CAMOOIIPEICTICHHS,
3) B OCO3HAHHOM BBIOOpE MHAMBUYaIbHOM 00pa30BaTeIbHON TPACKTOPUU U IPOPECCUOHATBHOM NeATETbHOCTH.
Bonb1ioit Bkaa B JOCTHKEHHE ITUX 1I€TIEH CpelHero 001iero 00pa3oBaHusi BHOCUT U3yUYE€HUE XUMHUHU, KOTOPOE MPU3BAHO 00ECIICUUTh:
1) (hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B KOTOPOM CUCTEMa XUMUYECKUX 3HAHUH SBISETCS €€ BaKHEHIINM
KOMIIOHEHTOM;
2) pa3BUTHE UHTEIJIEKTYaIbHOTO U HPABCTBEHHOI'0 MOTEHIIMAIa CTAPIIEKIACCHUKOB, (HOPMUPOBAHHE Y HUX SKOJOTMUECKH IPaMOTHOTO B
y4eOHOI 1 podeccnoHaIbHOMN eI TeNTbHOCTH, a TAKXKe B OBITY;
3) OCO3HAaHME y CTAPILEKIACCHUKOB HEOOXOJMMOCTH B Pa3BUTUU XUMUHU U XUMUUYECKON MPOMBIIIJICHHOCTH, KaK IPOU3BOIUTEILHON CHIIBI
o01ecTBa;
4) MOHUMaHHE HEOOXOIUMOCTH 0€30MacHOro OOpalleHHs C BEECTBAMU M MaTepUaiaMu, UCTIOIb3yEeMbIMU B MPO(ECCHOHATLHON U

IIOBCEIHEBHOM JKU3HH.

HenssMu U3yuyeHUss XMMHUU B CPEHEN LIKOJIE ABISIOTCS:

1) BUJICHHE U NMOHMMAaHHE 3HAUMMOCTH XMMHUYECKHX 3HAHHWM A KaXIOro 4jeHa COLMyMa; YMEHHME OLEHUBATh pa3iHuyHble (QaKThl U
SBJICHUS, CBSA3aHHBIE C XMMHUYECKMMU OOBEKTAaMM M MPOILECCAMH Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB U OIpPENENEHHOW CHUCTEMbI IIEHHOCTEH,
(dbopMynpoBaTh 1 00OCHOBBIBATH COOCTBEHHOE MHEHHUE U YOEXKICHUE;

2) INOHUMAHHUEC PpOJIM XHUMUHU B COBpCMCHHOﬁ eCTCCTBCHHO-HaquOﬁ KapTHUHC MHpAa W HUCIOJIB30BAHUC XUMHUYCCKUX 3HAHUN s
00BsICHEHHSI O0BEKTOB U mponeccoB oxpyxcafomeﬁ JIeCTBUTEIIBHOCTH — HpHpOHHOﬁ, COHH&HLHOﬁ, KyJ'ILTypHOfI, TEXHHUYSCKOMN CpCabl;
3) (I)OpMI/IpOBaHI/Ie Yy CTapUICKIACCHHUKOB IMpU H3YUYCHUHW XHMHUH OIIbITa IO3HAHUA U CaMOIIO3HAHHA C MOMOIIBIO KIIKOUCBBIX

KOMIICTEHTHOCTEH (KJIIO‘-IGBLIX HaBBIKOB), KOTOPBIC UMCIKOT YHUBCPCAJIIbHOC 3HAYCHUC JIA PA3JIMYHBIX BUAOB ACATCIBHOCTH, — IIOHMCKA, aHAJIM3a U
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00paboTKK MH(POPMALIMU, M3TOTOBICHHE MH(POPMALMOHHOTO MPOAYKTa U €ro MpPe3eHTAlMH, NPUHSATHS PEIIeHUH, , KOMMYHHKAaTHUBHBIX HaBBIKOB,
0e301acHOro oOpalleHus ¢ BeIeCTBaMU, MaTeprajaMy U MPOLIeCCaMU B IIOBCEAHEBHOM KU3HU U NPO(YECCHOHAIBHON eI TEIbHOCTH.

O01mas xapakTepucTHKa Kypca

OcobOeHHOCTH coAepKaHUS U METOIMUECKOr0 MOCTPOoeHUS Kypea chopmupoBansl Ha ocHoBe PI'OC COO.

1. Conepxkanue Kypca BBICTPOEHO JIOTMYHO M JIOCTYIIHO B COOTBETCTBHM C CHCTEMHO-JEATEIBHOCTHBIM IIOJIXOJIOM Ha OCHOBE HepapXuu
y4eOHBIX IpobIIeM

2. B 10-om knacce crapiieKJIaCCHUKUA 3HAKOMSITCS ¢ OOraThIM MUPOM OPIaHMYECKUX BEIIECTB HA OCHOBE peajH3allid UJIed B3aUMOCBS3H
XMMHUYECKOI'O CTPOEHUS 3THUX BEILECTB C UX CBOWCTBAMU U IPUMEHEHUEM

3. Copnepxanune Kypca obuieit xumuu B 11-oM kitacce cnocoOCTByeT GOPMHPOBAHUIO €AMHON XUMUYECKON KapTUHBI MUPA Y BHIITYCKHUKOB
CpeIHel MIKOJIbI MyTEM PACCMOTPEHHMSI OOLIUX SISl HEOPTaHUYECKON M OPraHu4eCKOW XMMUU MOHSTUN, 3aKOHOB M TEOPHUH.

4. V3yuenue Kypca MpOBOAUTCS Ha OCHOBE COYETAHMSI TEOPUU U IPAKTHKHU MPOOIEMHOr0o 00y4YeHHsI ¥ T0JJaul MaTepuana B JIOTHKE HAyYHOTO
MTO3HAHMUS.

5. Teopernueckue MOJOKEHUS Kypca HIMPOKO MOAKPEIIEHBI JEMOHCTPALMOHHBIMUA XUMUYECKUMU SKCIIEPUMEHTAMHU, 1a00paTOPHBIMU
OTIBITAMH U MPAKTUYECKUMHU paboTamH.

6. Peanmzyercst mHTErpanys coepKanus Kypca ¢ mpeIMeTaMH He TOJIBKO €CTECTBEHHO-HAYYHOTO, HO M TYMaHUTAPHOTO IIHKJIOB.

7. JloCTHXEHHIO MIPEIMETHBIX, METAPEAMETHBIX U JMYHOCTHBIE PE3yJIbTaTOB CIIOCOOCTBYET CUCTEMa 3aJjaHui B popmarte pedaekcuu:
IIPOBEPHTE CBOM 3HAHMS, IPUMEHHUTE CBOHM 3HAHUS, UCIIOIb3YHTE TOMOIHUTENIBHYIO HH(OPMAIIMIO U BBIPa3UTE MHEHUE.

8. PackpbIBaeTcs posib POCCUMCKHUX YYEHBIX B CTAHOBJIEHHH MHUPOBON XMMHUYECKOW HAyKH, YTO CHOCOOCTBYET BOCHUTAHUIO NATPHOTH3MA U
HaIMOHAJILHOW CaMOMIEHTU(HKAIIHUH.

9. Kypc peanusyet cBs3b y4eOHON AUCLUIUIMHBI C XKU3HbIO, YTO CIIOCOOCTBYET YCHUIIEHUIO MOTHBAIMU yJYallluXcs K U3y4SHHUIO HEPO(pUIbHON
XMMHUU Y€pe3 pacKpbITHE CBSI3U M3ydaeMoro Matepuana ¢ Oyayiieil oopa3zoBarenbHOI TpaekTopueil u npodeccuoHanbHOM e TeTbHOCTH.

MecTto npeamera B y4eOHOM IJIaHe

Kypc xumun B cpenneit mkose npeaycmarpuBaercs denepanbHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM KaK COCTaBHAsl 4acTb
npeaMeETHOM 06s1acT «ECTeCTBEHHO-HAYYHBIE TPEIMETHI.

B yue6HOM 1UTaHE 001I€00pa30BaTENBbHBIX OPraHU3ANA U3YUYeHHE XUMHH TPOBOAUTCS M3 pacuéta 1 vac B Hegemo (70 gacoB 3a nBa roja
o0y4eHHs), B COOTBETCTBUU C KOTOPBIM M pa3paboTaHa JaHHas pabodyas mporpamMma Mo XMMHHU JUIsL CpelHero oduiero obpa3oBaHus Ha 6a30BOM
YpOBHE.

Tunel ypokos:

1.  VYpoxk u3zydeHus HOBOro MaTepuaia

2 VYPOK cOBEpIIEHCTBOBAHNS 3HAHUM, YMEHU, HABBIKOB (METANPEeIMETHBIX YMEHUH, Y'Y 1)

3. Ypok 000011eHus U cHCTeMaTU3aluu

4 YPOK KOHTPOJIS U KOPPEKLIMU



5. KoMOMHHMpOBaHHBIN YPOK

Hcnosb3yemble TEXHOJIOTHH

3nopoBbecOeperaronre 00pa3oBaTeNbHBIC TEXHOIOTHH.

TexHonoruK opraHu3anuy MPOEKTHO - UCCIIEI0BATENbCKOM 1€ TEbHOCTH.

TexHonOrMM KOHTEKCTHOrO 00y4eHus (rpynmnoBas padbota, paboTa B mapax IEPEMEHHOI0 COCTaBa).
CoBpemeHHbIe HHPOPMALIMOHHbBIE TEXHOJIOTUH.

TexHonoruu npo0IeMHO-HAIOrOBOTO OOLIEHHUS.

Texnonorus npobieMHOro 00y4eHus.

TexHonorus pa3BUBaOLIEr0 00yYeHHUS.

Texnonoruu nudpepeHupoOBaHHOr0 00Y4UEHHUS.

LNk~ wNE

Metoabl opranu3anuu y4e0HOro nmpoiecca

1.  Cnogecubie: BepbanbHbie ( Oecena, 00bsICHEHHE, TUCKYCCHS, PacCKa3).
2 Harnsaasie (winmroctpanus, JeMOHCTPALINS ).

3. Ilpaktudeckue (yrnpakHEHUS, OTIBITHI).

4 [TponykTuBHBIE (IPOOIEMHBIE, TOUCKOBBIE, IBPUCTHUECKHE).

®opMbI OpraHu3anmu y4eOHoH 1eATeJJbHOCTH
Br160p popm opranuszanuu yueOHOM JesSTEIbHOCTH COOTBETCTBYET cieayrouel kinaccudukanuu Gopm 1o BuaaM yuyeOHbIX 3aHATHM:

. Ypok-nyremecTsue

. Ypoxk-uccienoBanue

. YPpOK-KOHCYJIbTALUS

. WHTETPUPOBAHHBIE YPOKHU, OCHOBAHHBIE HA MEKIIPEAMETHBIX CBA3SX;

. YPOKH-COPEBHOBAHUS: KOHKYPCHI, TYPHUPbI, BAKTOPUHBI U T. 11.;

. YPOKH, OCHOBaHHbBIE Ha METOJIaX OOIIECTBEHHOM MPAKTHKU: PETIOPTaXK, razera u ap.;

. YPOKH, OCHOBaHHBIC Ha UMUTAIIUH OOIIECTBEHHOM IS TEIIbHOCTH: HAYIHOE 3aCeIaHne, YPOK-TUCITYT

ITo ¢popmam no3HABATEJBLHOM ACATEIbHOCTH YYAILIUXCH:

. KoJuIeKTUBHAs ((poHTaNBbHASI) hopMa (OJTHOBPEMEHHOE BBITIOJIHEHUE OOIMX 3aJaHWl BCEMH  YYaIIUMUCS Kjacca JJIS JOCTHKCHUS
oO01eit mo3HaBaTeILHOMN 3314 ),
. MUKporpymmnosas (popma (padorta B mmapax);

. rpynnoBas Gopma (eanHas mo3HaBaTeNIbHAS 3a/laya CTAaBUTCS Mepel]  ONnpeAeEHHON rpynnol MIKOJIbHUKOB);



. WHAMBUIYyalIbHAS opma.
KosutektuBHas1, TpyIIoBas, MUKpPOTPYIIIIOBas, MHAWBUAYaIbHAS.

OCHOBHOI1 HHCTPYMEHTapHii /ISl OLlCHUBAHUA Pe3yJbTATOB

Meroab! KOHTPOJIA:

I1o mecmy konmpons ha 3manax ooy4eHus. MPEIBAPUTEIBHBIN (BXOIHON), TEKYIIHA (ONIEpaTUBHBIN ), HTOTOBBIN (BBIXOIHOM).

Ilo cnocoby oyenusanus: «OTMETOYHAsH» TEXHOJOTHUS (TpaJULMOHHAsI), «KaueCTBEHHas» TEXHOJIOTUs (COodYeTaHHe MeTojla HaOJIroAeHus c
IKCIIEPTHOM OLICHKOH, T.€. YCBOWII — HE YCBOWII, OBJIAJIC] — HE OBJIAJICIN).

I1o cnocoby opeanusayuu KOHMpPoaA. B3AUMOKOHTPOJIb, KOHTPOJIb YUUTENS, CAMOKOHTPOJIb.

1o gedywum ¢hynkyusm: THATHOCTUICCKUHN, CTUMYTUPYIONTUI, KOHCTATUPYIOIIIHIA.

Ilo cnocoby nonyuenus ungopmayuu 8 xo0e KOHMpOJs: YCTHBIA METOJ (BKJIIOYAET OMPOCHI, cOOeceI0BaHMs, 3a4€Thl), TUCbMEHHBIA METO/
(Mcnonb3yeT KOHTPOJIbHBIE, Pa3InYHbIe IPOBEPOUHBIE pabOThI), MPAKTHUECKUI METOA (COCTOUT B HAOIIOAEHUE 32 XOJOM BBINOJIHEHUS IPAKTUYECKUX
1 J1abOpaTOPHBIX paboT, a TAKKe MPOEKTOB).

DOopMbI KOHTPOJIS:

- cobecedosanue (UCTIONIb3yeTCs Ha BCEX ATanax o0y4eHus, TOMOraeT BbIACHUTh TOHUMaHNE OCHOBHBIX IPUHIIMIIOB, 3aKOHOB, TEOPUIA);

- ycmHulil onpoc (UCTIONb3YIOTCS 11 ONIEPaTUBHON MPOBEPKU YPOBHS TOTOBHOCTH K BOCIIPUSITHIO HOBOTO MaTepuaa);

- camocmoamenvhas paboma (SBISIETCS TUMTUYHON (OPMON KOHTPOJIS, MOAPA3yMEBAET BBIMOIHEHUE CaMOCTOSITENIbHBIX 3a/laHuil 0e3
BMeEIIATEIbCTBA YUUTENS);

- NUCbMEHHAs KOHMPObHAs paboma (TIepeueHb 3aJaHui U 3a/1a4, KOTOPbIE BHIMOJIHSIIOTCS B MMCbMEHHOM BUJIE);

- Ouckyccusa (MOXET ObITh OPraHHW30BaHa KaK B MHCbMEHHOH, TaK U B YCTHOM (opMe, UCNOIb3yeT COYETaHWE METOOB Ompoca U
cobecenoBaHus);

- Habnooenue (MPUMEHSIETCS Ha ypOKax-NpPakTUKyMaxX M IMOApa3yMeBaeT OTCIEKUBaHHE (OPMUPOBAHUS YMEHHUI, HaBBIKOM M IPUEMOB
MPUMEHEHHUS TPAKTUUYECKUX 3HAHUIN).

MeTo/1bl 1 THCTPYMEHTBI KOHTPOJIS M OLICHKH.

OOBeKT Crioco6 oneHkH WHCTPYMEHTBI KOHTPOJISI U OLICHKHU
OIICHUBAHUS
[Iponyxr IIpencraBnenue CpaBaenne ¢ o9rtagoHoMm, COOTBETCTBHE MPOAYKTa TpPeOOBAHUIM
MPOJIYKTA, HOPMAaTUBHO-TEXHUYECKOW JOKyMEHTAallMu 3afaHusi, mnpoekra. Camo- u
B3aMMOOIIEHKa
[IpakTuueckas [Ipomnecc BrimoaHEHUS [Ipaktnueckue 3ananud, IlpakTuueckue ynpaxkHenus. IIpoekTHble
JEATEIIbHOCTh Pe3ynbTaT BBITOTHEHUS 3amanus. Onucanue cutyanun. PoneBas urpa. JlabopatopHas pabota




3HaHUs OTBeThl Ha BOMPOCHl HA Teoperuueckue KoHTposibHBIE paboThl. Onpoc. CobecenoBanue. AHKeTa.
3HAaHUE U TTOHUMaHUE Onucanue cutyauuu Jlaboparopuas padora. Tect. [IpomexxyTounas arrecranus

Pe3ynbTaThl IPOMEKYTOUHOM aTTECTAlMH, MPEACTABIAIONNE COOON pe3yabTaThl BHYTPUIIKOILHOIO MOHUTOPUHIA WHAWBUIYAIBHBIX
00pa3oBaTENbHBIX JOCTIKEHUN 00YUYaIOMIMXCsl, OTPAXKAIOT TMHAMHUKY (DOPMUPOBAHUS UX CIIOCOOHOCTH K PEHICHUIO YUeOHO-TIPAKTUYECKUX U yueOHO-
[I0O3HABATEJIbHBIX 337a4 M HABBIKOB IPOEKTHON JeATenbHOCTH. [IpomexyTouHas arrectauus OCYILIECTBISETCS B XOJE€ COBMECTHOW OLIEHOYHOM
JESTeTBHOCTH NIEIaroroB M 00y4YaroImuXcs, T. €. SBJSETCS BHYTPEHHEH OIEHKOM.

Pe3ynbTarel HTOrOBOM aTTeCTAllMU BBITYCKHUKOB (B TOM YHCIIE€ TOCYAAPCTBEHHOW) XapaKTepU3yIOT YPOBEHb TOCTHKEHUS IPEIMETHBIX U
METaIpeMETHBIX pEe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO o0OIIero oOpa3oBaHus, HEOOXOJUMBIX JUIsS
npojoibkeHust obpaszoBaHus. [ocynmapcTBeHHass (MTOroBasl) aTTeCTallUs BBIMYCKHUKOB OCYIIECTBIISIETCS BHEIIHUMU (IO OTHOLIEGHUIO K
00pa30BaTeNLHOMY YUPEIKICHHUIO) OPTaHaMHU, T. €. SIBIISICTCS BHEIIHEH OIEHKOH.

OueHka [OCTHKEHUST METANpeIMETHBIX PE3yJbTaTOB MOXET IMPOBOAMUTHCS B XOAE paszWyHbIX mpouenyp. OCHOBHOW mpouenypoi
HTOTOBOM OLCHKU JOOCTMIKCHUA MCTAIIPCAMCTHBIX PE3YIbTATOB MABJACTCA 3alldTa HWTOrOBOI0 HMHAWBUAYAJIBHOI'O ITPOCKTA. I[OHOJIHI/ITGJH)HI)IM
HMCTOYHUKOM JIaHHBIX O JIOCTHXKEHUU OTAETBHBIX METANPEeIMETHBIX Pe3yIbTaTOB MOTYT CIYKUTh Pe3yJIbTaThl BHIIIOIHEHUS MPOBEPOUYHBIX paboT (Kak
MpaBWJIO, TEMAaTUYECKUX) MO BceM mnpeameram. CUCTeMa OIEHKM MPEIMETHBIX PEe3yJIbTaTOB OCBOCHHS YYEOHBIX IpPOrpaMM C Y4ETOM YpPOBHEBOTO
noaxoja, npuHsaToro B CTanmapTe, MpearnoyaraeT BblleJIeHHe 0a30BOT0 YPOBHS JOCTHKEHUN KaK TOYKM OTCYETA MPHU MOCTPOCHHHM BCEH CHUCTEMBI
OICHKU W OpraHHu3alrn HHI[HBH}IyaHBHOfI pa60TI>I C O6y‘IaIOHII/IMI/IC$[. KpOMe TOr0 JTUYHOCTHBIC JOCTUKCHHA MOTYT HaKaIlJIMBAaTbCA B HOpT(i)eJ'II)
JOCTUKEHHUH KaK HUHCTPYMEHTHI JUHAMHUKHU 00pa30BaTENbHBIX JOCTUKEHHIA.

CpencrBa oOy4eHus

J1J1s1 TTOJTHOTICHHOT'O OCYIIIECTBIICHUS BCEX BHJIOB JCSITEILHOCTH CO3aHO CIEIHATILHO OPraHu30BaHHOE 00pa30BaTEIbHOE MIPOCTPAHCTRO,
obecrnieueHHOe He0OXO0IMMBIM MaTEPUaTbHO-TEXHUUECKUM, HH(POPMAITMOHHO-METOANYECKUM U Y4EOHBIM 000PYIOBAaHHEM, BKIIFOUAIOIIUM:

- TEXHUYECKHE CPEJICTBA O0yUEHUS: KOMIBIOTED, IPOEKTOP.

- U poBbIe 00pPa30BATETHHBIC PECYPCHI;

- yueOHO-METOAMYECKYIO IUTEPATYPY;

- HaTypaJibHble O0OBEKTHl ( MUKpOIpENaparbl, OPraHU3Mbl >KUBbIE WM (PUKCHUpOBaHHBIE, repOapuil pacTeHMH pa3HBIX CHCTEMaTHUYECKHX
IPYIII, KOMHATHBIC PACTCHHS, aKBapUyM, CEMEHA T0JICOJTHETHHKA, KapTo(elb, MyKa H JIp).

- y4eOHO-TIpaKTHIECKOE 1 JJabopaTopHOEe 000PYyI0BaHHE.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MaTepraia
OOyyeHre XMMUU B CpefHel ImIKoje Ha 0a30BOM ypOBHE MO JaHHOMY KypCy CIOCOOCTBYET AOCTMXKEHHUIO OOYYaroIMIMMHCS CIEAYIOLIUX
JIMYHOCTHBIX PE3YJIbTATOB:
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YyBCTBA TOPJIOCTH 32 POCCHHCKYI0 XHUMHUECKYI0O HAyKy W OCO3HAHHE POCCHMCKON TIpa)KIaHCKOW HIEHTHUYHOCTH — B IICHHOCTHO-
OpPHEHTALMOHHOH cdepe;

OCO3HaBaTb HEOOXOAMMOCTb CBOEH I103HABATEJIbLHOW JEATENbHOCTM M YMEHME YIpPaBIATh €10, T'OTOBHOCTb U CIIOCOOHOCTh K
caM000pa30BaHHIO HA MPOTSHKEHUU BCEW JKU3HU; MOHMMAHUE BaXXHOCTH HEMPEPHIBHOTO 00pa3oBaHMs Kak (pakTopy YCHEIHOW Mpo(ecCHOHATBHON 1
OO0ILIECTBEHHOH 1€ TeIbHOCTH; — B II03HABaTEJIbHON (KOTHUTUBHOW, HHTEJUIEKTYalbHOI) chepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JayibHeHIel o0pa30BaTeNbHOW TPAEKTOpUH WK chepbl NPOPecCHOHANbHON AeATeNIbHOCTH — B
TpYyIoBOH cdepe;

HENpUsATHE BPEIHBIX NPUBBIUEK (KypeHUs, yINOTpeOJIeHMs alIKOroyil M HApKOTHKOB) HA OCHOBE 3HAHUN O TOKCHMYECKOM M HApKOTHYECKOM
JEWCTBUY BEIIECTB — B cepe 310poBbecOepexeHrst 1 6€30MacHOTO 00pa3a KU3HHU;

MeTtanpeaMeTHBIMH pe3yJbTaATaAMH OCBOCHHUS BBIITYCKHUKAMHU CPEIHEH IIKOJIBI Kypca XHUMUH SIBIISTIOTCS:

HCIOJIb30BAHNE OCHOBHBIX METOIOB [T03HAHHUs (OIpeiesieHue MCTOYHUKOB Y4eOHON M Hay4HOM MH(OopMaIiy, moyyeHue 3Toil nHpopmanuy,
e€ aHaM3, 1 yMO3aKJIFOUEHHs Ha €r0 OCHOBE, U3TOTOBIICHHE U TPE3eHTAINs HHPOPMALIMOHHOTO MPOYKTa; IPOBEIEHUE SKCIIEPUMEHTA, B TOM YHCIIE U
B IIpOIIECCE MCCIIEI0BATENbCKOMN IEATEIbHOCTH, MOIETIMPOBAHUE U3yYaeMbIX 0OBbEKTOB, HAOIIOJCHUE 32 HUMHU, UX U3MEpeHue, (PUKCalysl pe3yabTaToB)
Y VX IPUMEHEHUE JUTsl TOHUMaHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH IEHCTBUTEIBHOCTH;

BJIaJICHE OCHOBHBIMHM MHTEIUIEKTYaJbHBIMU OINEpalUsMH (QaHAJIU3 U CUHTE3, CPaBHEHHE M CUCTeMaTH3alus, 0000IIeHne U KOHKpeTH3alus,

KJ1accu(UKaIMs ¥ MMOUCK aHAJIOTOB, BRISIBIICHUE TPUYMHHO-CIIEICTBEHHBIX CBsI3eH, ((OpMYyITMpPOBKA THIIOTE3, X MPOBEPKA U POPMYIMPOBKA BHIBOJIOB);
NO3HAaHUE OOBEKTOB OKPY’KAIOIIET0 MHpa B IJAHE BOCXOXKJEHHUsS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIero yepes3 4acTHOE K
€IMHUYHOMY);

CTIIOCOOHOCTH BBIIBUTATh MJIEH M HAXOIUTH CPENICTBA, HEOOXOAUMBIC ISl UX JOCTHIKEHHS,

yMeHue (HOpMyITUpOBATh IIETH U ONPENENATh 3a/laud B CBOCH MMO3HABATEIHHOMN JESITEIBHOCTH, OTPENENIATh CPEICTBA IS JOCTIDKEHHS LIeNei
U peIIeHus 3a/1a4;

OIIpeJIeNIATh Pa3HOOOPa3Hble HCTOYHUKH MOJyYeHHUs] HEOOXO0AUMOM XMMHUYECKON MH(OPMAIUH, YCTAaHOBIEHHE COOTBETCTBUS COZAEPKAHUS U
(dbopMBI IpeicTaBIeHUsT HH(POPMAITMOHHOTO TPOAYKTA ayIUTOPHH;

YMEHHE MPOAYKTUBHO OOINATHCS M B3aMMOJICHCTBOBAThH B NPOIECCE COBMECTHOH IESATENBHOCTH, YUUTHIBATH MO3UIMU JIPYTUX yYAaCTHHUKOB
JesTeNbHOCTH, 3PPEKTUBHO pa3peraTb KOHQIHUKTHI;

TOTOBHOCTh K KOMMYHHUKAIMH (TIPEACTABISATh PE3YJIbTaThl COOCTBEHHOW MO3HABATENBHOMN NEATETHHOCTH, CIBIMIATh U CIYIIATh ONIIOHEHTOB,
KOPPEKTHPOBATh COOCTBEHHYIO MO3UIIHIO);

YMEHHUE HCMOIb30BATh CPeJCTBA MH(POPMAIMOHHBIX M KOMMYHHMKAIlMOHHBIX TexHonorui (mamee — HWKT) B pemieHUM KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTaHMW3AIMOHHBIX 3aj[ad C COOJIIOJICHHEM TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHus,
MPABOBBIX U AITUYECKUX HOPM, HOPM MH(POPMAIIMOHHOI 0€30MacHOCTH;

BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHCIE U S3bIKOM XMMHMHM — YMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOUKY 3PEHUS,
HCIOJIb30BATh a/IKBAaTHBIE SI3bIKOBBIE CPEACTBA, B TOM YHUCIIE U CUMBOJIbHbBIE (XMMUYECKHE 3HAKU, (OPMYIIBI U YPaBHEHHUS).



IIpeaMeTHBIMHU pe3ybTaTaMHU W3YYEHHUS XUMHUH Ha 0a30BOM YpOBHE Ha CTYNEHHU CPEJHEro oOIIero o0pa3oBaHUS SIBISIOTCS CIEAYIOIINE
pe3yabTaThI.

B no3naBarenbHOI chepe:

3HaHue (IOHMMaHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIINX TEOPHH Kypca OpraHMYeckKon 1 o0IIel XUMuUu;

yMeHHUE HaOJ0JaTh, ONUCHIBATh, (PUKCUPOBATH PE3yAbTAThl U JAETAaTh BHIBOABI Ha OCHOBE JIEMOHCTPALMOHHBIX U CAMOCTOSTEIHHO
IIPOBEIEHHBIX 3KCIIEPUMEHTOB, UCIIOJIB3YS JISl TOTO POJHON (PYCCKUI MM MHOM) A3BIK U SI3bIK XUMUU;

YMEHHE KJIaCCH(PUIIMPOBATh XUMUIECKUE FIIEMEHTHI, IPOCTHIE BEIIECTBA, HEOPTAHUYECKHE H OPTaHMYECKUE COCAMHEHUS, XUMUYECCKHE
IIPOLIECCHI;

YMEHHE XapaKTepU30BaTh OOIINE CBONCTBA, MOJyYCHUE U IPUMEHEHNE N3yYCHHBIX KJIACChl HEOPTaHMYECKHX M OPTaHMYECKUX BEIIECTB M HX
BOKHEUIIUX IIPEACTABUTEIICH;

OIMCHIBATh KOHKPETHBIE XMMUUYECKUE PEAKIIUH, YCIOBUS UX NIPOBEACHUS U YIIPABICHUS XUMUYECKUMHU IIPOLIECCAMU;

YMEHHUE MPOBOAUTH CAMOCTOSATENIbHBIA XMMUYECKHH SKCIIEPUMEHT U HAaOI0AaTh JEMOHCTPAlMOHHbIN SKCIIEPUMEHT, (PUKCUPOBATh
pe3yJIbTaThl U JEJIaTh BBIBOJBI U 3aKJIFOUEHUS 110 PE3yJIbTaTaM;

IIPOrHO3MPOBaTh CBOMCTBA HEHU3YUYCHHBIX BEIIECTB II0 AaHAJIOTMM CO CBOMCTBAMHM H3Y4YCHHBIX HAa OCHOBE 3HAHMS XMMHYECKUX
3aKOHOMEPHOCTEN;

OTNpeAENATh MCTOYHUKM XUMHUYECKOHM HWH(pOpManuu, MNoiaydarb €€, MPOBOAUTH AaHAIU3, W3rOTAaBIMBaTh WH(GOPMAIMOHHBIA HPOAYKT U
MIPEACTABIIATH €T0;

YMETb I0JIb30BaThCs 00s3aTENbHBIMU CIIPaBOYHBIMU MaTepuanamu: [leproanueckoii cuctemoit xumuyeckux snementoB . Y. Menneneesa,
TabynLel pacTBOPUMOCTH, HNEKTPOXUMUYECKUM PSIIOM HAMPSLDKEHUH METaIOB, PSIIOM AJIEKTPOOTPHUIATEIbHOCTH — JUISl XapaKTEPUCTUKU CTPOCHHUS,
COCTaBa U CBOMCTB aTOMOB XMMUYECKUX 371eMeHTOB |—IV nepno 0B n 06pa30BaHHBIX UIMU MPOCTBIX M CIOXKHBIX BEIIECTB;

YCTaHOBJICHUE 3aBUCHMOCTU CBOMCTB M IPUMEHEHHS BAKHEUIINX OPTaHUYECKUX COCIMHEHUM OT UX XMMHUYECKOIO CTPOCHMS, B TOM YUCIE U
00yCIIOBJIEHHBIX XapaKT€POM 3TOT0 CTPOEHUs (MPeAETbHBIM WU HEMPEAEIbHBIM) U HAIMYHEM (PYHKIMOHAJIbHBIX TPYIIIL;

MOJEJIIMPOBAHNE MOJIEKYJI HEOPTaHWYECKUX U OPIraHMYECKUX BEIECTB;

ITOHMMAaHUE XUMHUYECKOM KapTUHBI MUPA KaK HEOThEMJIEMON YaCTH LIENOCTHON HAyYHON KapTHUHBI MUDA.

B nennoctHO-OpueHTanMOHHON cepe — QopMHupoBaHHE COOCTBEHHOW MO3MIIMHM TIPHU OILEHKE TOCIEACTBUNM IJIsi OKPYXKAIOIICH CpeIbl
JesITeNIbHOCTH YeJIOBEKa, CBA3aHHOM C MMPOU3BOJICTBOM U MEPEpadOTKON XUMUYECKUX MPOIYKTOB;

B tpynoBoii chepe — npoBereHre XMMUYECKOTO SKCIIEPUMEHTA; Pa3BUTHE HABBIKOB yUeOHOU, MPOEKTHO-UCCIIEI0BATEILCKOW H TBOPUYECKOM
NeSITeIbHOCTH MIPH BBHIMOJHEHUN UHIUBUYaIbHOTO MPOEKTA 110 XUMHUU;

B cdepe 3mopoBoro obpaza xu3Hu — coOJIOICHHE TIpaBUiI 0€30MacHOro OOpalleHusl C BEIIeCTBaMH, MaTepuajlaMH; OKa3aHHWE TMEPBOM
MIOMOIIIM TIPH OTPABJICHUAX, O’KOTaX M TpaBMax, MOJYYEHHBIX B pPe3yJibTaTe HapyLIeHHUs MPaBWJI TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ BellecTBaMH U
J1a00paTOPHBIM 000PYIOBAHUEM.



Kpurtepun onenuBanus
OueHka yCTHOrO oTBeTa
Otmetka «S»: OTBET NOJIHBIN U TPaBUIIbHBIN HA OCHOBAaHUH U3YYEHHBIX TEOpUil; MaTepuall N3105KeH B OIIPEIETIEHHOMN JIOTHYECKOM
II0CJIEI0BATEIBHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET CaMOCTOSTEIbHBIN.
Otmetka «4»: OTBeT NOJIHBIN U IPaBUIIbHBINA HA OCHOBAaHUU U3YUYEHHBIX TEOpUI; MaTepuall U310KeH B OIPEEIIEHHOM JIOTHYECKON
MOCJIeIOBATEIBHOCTH, IIPH 3TOM JAOMYIICHBI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCTIPaBIEHHBIC TI0 TPEOOBAHUIO YUUTEIIS.
Otmetka «3»: OTBET NOIHBIN, HO IIPU 3TOM JIONYIIEHA CYIIECTBEHHAs OLIMOKA WM OTBET HETIOIHbIM, HECBS3HBIM.
Otmetka «2»: [Ipu oTBeTe 0OHAPYKEHO HENOHUMAaHHE yJYaIIMCsi OCHOBHOTO CO/IEpKaHMs yIeOHOTr0 MaTepralia HiTh JOIYIICHBI CYIleCTBCHHbIE
OLIMOKHU, KOTOPbIE yUalllUiics HE MOKET UCIIPABUTh IIPU HABOASILMX BOIIPOCAX YUUTEIIS.

OueHnka 3KCepUMEHTAJBHbIX YMEHUI

OreHKa CTaBUTCS HAa OCHOBAHUU HAOJIIOJICHUH 32 yJaIlluMCs M IMCbMEHHOT0 OTueTa 3a paboTy.

Otmetka «5»: PaboTa BbINOJIHEHA OJTHOCTHIO U MPABHIIBHO, ClIEJIaHbl IIPAaBUIIbHbBIE HAOIIOAEHUS U BBIBO/IbI; DKCIIEPUMEHT OCYIIECTBIIEH IO IUIaHy C
Y4ETOM TEXHUKHU 0€30IMacHOCTH | MPaBHII pabOTHI C BEIIECTBAaMH U 000py0BaHueM; [IposBIeHBI OpraHU3allMOHHO — TPYAOBBIC YMEHUS
(moaepKUBaeTCsl YUCTOTa pabouero Mecra, MopsJ0K Ha CTOJIE, 3KOHOMHO UCIOJIb3YIOTCS PEAKTUBBI)

Otmetka «4»: PaboTa BbINOIIHEHA IPAaBUIIBHO, CETIaHbl IPaBUIIbHbIE HAOIIOICHHS U BBIBOJIbI, HO IIPH 3TOM SKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO
WJIH JIOMYIICHBI HECYIIECTBEHHBIEC OMOKN B padOTe C BEIIECTBAMH U 000PYIOBaHUEM.

Otmetka «3»: PaboTa BbINOIHEHA IPaBUIILHO HE MEHEe, YeM Ha MOJIOBUHY, MJIH JIOMYIIEHA CYIIECTBEHHAs OIIMOKa B X0/1€ SKCIIEPUMEHTOB, B
00BbsICHEHUH, B 0(pOpMIIEHUN pabOThI, COOJIOICHUH MPABUJI TEXHUKU 0€30IMaCHOCTH MPH paboTe ¢ BEeIECTBAMU H 000py10BaHHEM, KOTOphIE
WCTIPABIISIFOTCS 1O TPEOOBAHUIO YUUTEIIS.

Otmetka «2»: Jlonymiensl 2 (1 Oosiee) cyniecTBeHHbIE OLIMOKU B X0J1€ SKCIIEPUMEHTA, B 00BbSICHEHUH, B 0OPMIICHUN PabOThI, B COOIIOAEHUH MTPaBUII
TEeXHUKU 0€30IaCHOCTH IpHU paboTe ¢ BeleCTBaMU U 000pyJOBaHUEM, KOTOPBIE YUaIMICs HE MOKET UCIPABUTh JIaXKe 110 TPEOOBAHHIO YUUTES.

OreHka yMeHUH pemaTh SKCIIepUMEHTATbHbIN 3a1auu

Otmetka «5»: I1nan pemeHus coctaBieH npaBmibHO; [IpaBUIbHO OCyIeCTBICH MOI00P XMMUYECKUX PEaKTUBOB M 000pyaoBaHus; JlaHo moiaHoe
OOBSICHEHHUE U C/I€TaHbl BHIBOIBI.

OTMeTKa «4»: IIaH pelIeHus COCTaBJIEeH MPaBUIIbHO; IPABUIBHO OCYIIECTBIIEH MOJ00p XUMHUUECKUX PEAKTUBOB U 000PYAOBAHUS, IPU ITOM
JIOTyIIIeHO He Oosiee 2-X HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUH U BBIBOJAX.

OTMeTKa «3»: IIaH peleH s COCTaBJIECH MPaBUIIbHO; TPABUIBHO OCYIIECTBIIEH MOA00p XUMHUECKUX PEaKTUBOB U 000PYI0BaHMsI, HO JOMYIIEHA
CYIIECTBEHHAs OIIMOKa B 0OBSCHEHUU U BBIBOJIAX.

Otmetka «2»: lomymiensl 2 (1 6ojee) OMMOKY B IJIaHE PELICHHUs, B 10100pe XUMUYECKUX PEaKTHBOB M 000PYI0BaHUs, B O0BSICHEHUHU U BBIBOAAX

OuneHka yMmeHu#l peliaTh pacuyeTHbIE 32124



Otmetka «5»: B mormueckoM paccykKIeHUH U PEIICHUH HET OMMOO0K, 3aa4a pelieHa parioHaIbHBIM CIIOCO00M.

OtMeTka «4»: B TOTHUECKOM pacCyKJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMIMOOK, HO 33/1aua pelleHa He pariOHAIbHBIM CIIOCOOOM HITH JTOTTYIIEHBI
He 0oJiee 2-X HECYIIECTBEHHBIX OIHUOOK.

Otmetka «3»: B Iorn4eckoM paccykIIeHHH HET CYIIECTBEHHBIX ONIMOOK, HO JOMYIICHA CYIIIECTBEHHAsI OIIMOKA B MATEMAaTHYECKUX pacueTax.
Otmetka «2»: UMerTces CylecTBEHHBIC OMMOKY B JIOTHUECKOM PACCYKICHUU U B PEIICHUH

OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Otmetka «5»: OTBET NOJHBIA U IPAaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs! OLIMOKa.

Otmetka «4»: OTBET He MOJTHBIN UK JOIYIIEHO He 0oJiee 2-X HECYIIECTBEHHBIX OIIHOOK.

Otmetka «3»: Pabora BeITIOTHEHA HE MEHEE, YeM Ha MOJIOBUHY, JAOMYIIEHA OJJHA CYIIICCTBCHHAS OIUOKA U TIPU ITOM 2-3 HECYIICCTBECHHBIX.
Otmetka «2»: PaboTa BBINIOTHEHA HE MEHBIIIE, YEM Ha MTOJIOBHHY WIIA COJEPKHUT HECKOIBKO CYIIECTBEHHBIX OIINOOK.

COJAEPKAHUWE YYEBHOI'O ITPEJIMETA

10 knace

Tema 1. Ilpeamer opranuyeckoi xumun. Teopusi CTpoeHHsI OPraHNYECKUX COeTUHEHUH (1)

IIpenmer opranmdeckoil xumuu. CpaBHEHHE OpPraHMYECKHX COEIMHEHUN € HEOpraHudeckuMH. lIpupoaHble, MCKYCCTBEHHBIE M CHUHTETHUYECKUE
COCIMHEHUS.

BanentHocTh. XMMHUECKOE CTPOCHHME KaK MOPAIOK COEAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU
XUMHUYECKOTI0 CTPOCHUSI OPraHMUYECKUX coeMHEeHUH. [IoHsATHE 0 TOMOJIOTMH U TOMOJIOTaX, U30MEPUU U U30Mepax. XuMudeckue (popMynsl U MOJEIH
MOJIEKYJI B OPraHUYECKOU XUMUH.

Jemonctpanun. Hekoropble oOmye XUMHUYECKHE CBOICTBa OpraHMYECKMX BEIIECTB: HX TOpeHHe, IUIaBileHHe W oOyriuBaHue. Mozenu
(mapocrep>kHeBble U OOBEMHBIE) MOJEKYJT OPraHHMYECKHMX COEIUHEHHMH pas3HbIX KiaccoB. OrmpeneneHue 3JEMEHTHOTO COCTaBa OPraHUYECKHUX
COCIMHEHU.

JlabopaTopHblie onbIThI. 3roToBIeHNE MOIENEN OPraHUUYECKUX COEAMHEHNH.

Tema 2. YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKH (1)

[Tpupoansrit ra3. Ankansl. [IpupoaHblil ra3 Kak TOIUIMBO. ['OMONOrHYecKUil psil, U30MEpUsi U HOMEHKJIATypa ajJKaHOB. XMMHUYECKHE CBOWCTBA
aJIKaHOB (Ha MpUMepe METaHa U 3TaHa): TOPEHUE, 3aMellIeHNe, Pa3IoKeHNe U JeruipupoBanue. [I[pumeHeHre ajJkaHoB HA OCHOBE CBOMCTB.

ATKeHbl. DTHJICH, €ro MOoJIyYeHHE (IeTHAPUPOBAHUEM dTaHa U JAeTUIpaTaIliell ATaHOJIa). XMMUYECKHE CBOMCTBA 3THIICHA: TOPEHNE, KAaUeCTBEHHBIC
peakuuu, ruaparanus, nonuMepusanus. [Tomustuien, ero ceoictsa u npumeHeHue. [I[puMeHeHne STHIIEHa Ha OCHOBE CBOMCTB.



Anxanuensl ¥ kaydyku. [loHsTue o0 anmkaaueHax Kak yriIeBOJOpPOJAX C JABYMs JBOHHBIMH CBS3SIMU. XMMHYECKUE CBOiicTBa Oyrammena-1,3 u
u3ompeHa: odbecuBeynBaHue OPOMHOM BOJIbI U TOTUMEpPU3AIIHs B Kaydyku. Pe3una.

AJNKUHBL. ALIETUJIEH, €r0 MOJy4YeHUE MUPOIU30M MEeTaHa U KapOuJHBIM crioco0oM. XHUMHUECKHUE CBOWCTBA alleTUIICHA: TOpeHue, 00eCIIBEUrBaHNE
OpOMHOI BOJIBI, MPUCOEINHEHHE XJIOPOBOAOPOa U ruapaTanus. [[puMeHneHme aleTuneHa Ha OCHOBE CBOMCTB.

benzon. [lonyuenue GeH3ona U3 rekcaHa M ameTuieHa. XMMUYeCKHe CBOWCTBA OEH30ja: ropeHue, raloreHupoBanye, HuTpoBanue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOWCTB.

Hedts. CoctaB u nepepabotka Hetu. Hedrenpoaykrel. ben3un u nmoHsTre 06 OKTaHOBOM YHCIIE.

JemoncTpanun. ['openue aneruneHa. OTHOIIEHUWE AITUJIEHA, alleTWIEHa M OEH30Ja K pacTBOpY NepMaHranara kaiaus. [lonmydenue sTuiieHa
peakiuen neruaparainny 3TaHoja, alleTHiIeHa KapOUAHbIM criocoOoM. PaznoxkeHnne kaydyka Mpu HarpeBaHWU, UCIIBITAHNUE MPOIYKTOB PA3I0KEHHU S HA
HenpenenbHOCTh. Koyekius o0pa3oB HeTH U HEPTSTIPOTYKTOB.

JlabopaTopuble onbIThI. 1. Onpenenenne 21eMeHTHOTO COCTaBa OPraHMYECKUX COSAMHEHUN
2. WzroroBneHne MoJelell MOJIEKYN yriieBoaopoaoB. 3 OOHapyKeHHE HENPENeIbHBIX COSIMHEHHWH B KUAKUX Hedrenpoaykrax. 4. [lomydenue u
cBoiicTBa aneTmiieHa. 5. O3nakomiieHue ¢ kouiekiue «HedTs 1 mpoayKThl ee mepepaboTKu».

Tema 3. Kuciopojacoaep:kamue u a30Tocoiepkaniue OpranHuyecKkue coeiuHeHus. (1)

EnuHCcTBO XMMHYECKOM OpraHu3aiy JKUBbIX OPraHU3MOB. XUMHUYECKUM COCTaB )KMBBIX OPraHU3MOB.

Cruptsl. [lonyyenue stanona OposkeHHEM TIIIOKO3bl U THApaTaluei STuieHa. [ uapokcunpHas Tpymnmna Kak ¢yHKInoHanbHas. [IpeacraBnenue o
BOJIOPOJIHOM CBsI3M. XMMUYECKHE CBOMCTBA 3TaHOJA: TOPEHHE, B3aUMOJICHCTBHE ¢ HaTpUEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(UPOB, OKUCIEHUE B
anprerul. [IpuMeHeHne 3TaHoNa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJIEICTBUS U MPEAYIPEKICHHE.

[lonsiTue O mpenenbHBIX MHOTOATOMHBIX CHUpTax. [ JTMIEpUH Kak NpeACTaBUTEIb MHOIOATOMHBIX CHUPTOB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHbIE ciUpThI. [IpumMeHenue rnuuepuHa.

® e H o 1. [lomyueHue ¢eHoma KOKCOBAaHMEM KaMEHHOro yrisi. B3auMHoe BiIusHME aTOMOB B MOJeKyne (eHosa: B3auMoJeHcTBUE C
TMJIPOKCUIOM HaTpHUs U a30THON KucioTol. [IpuMmenenne ¢peHomaa Ha OCHOBE CBOMCTB.

A np nerunpsl [lomyueHne anpaernioB OKMCIEHUEM COOTBETCTBYIOIIMX CHUPTOB. XMUMHMUECKHUE CBOMCTBA albJETHJOB: OKHCIIEHUE B
COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI ciupT. [IprMenenue opmaibaeruia u aleTaibIeriia Ha OCHOBE CBOMCTB.

KapOoHoBbB € KUCIOT bL [lonydyeHne kapOOHOBBIX KUCIOT OKUCIEHHUEM ajbJErH0B. XUMHUECKHUE CBOMCTBA YKCYCHOW KHCIIOTHI:
oO11re CBOMCTBAa C HEOPraHMYECKUMH KHCIIOTaMHU U peakuus 3Tepudukanuu. [IpuMeHenne ykCycHON KHCIOTh Ha OCHOBE CBOMCTB. Briciine kxupHbie
KHUCJIOTHI Ha IPUMEPE MaTbMUTUHOBOW U CTEAPUHOBOM.

CnoxHbeledbups U XHuDp bl [lodydenue cnoxHbIx 3pupoB peakuueil srepudukarmu. CioxHsle 3GUpsl B IPUPOE, UX 3HAYCHHE.
[Ipumenenue cinoxHbIX 3(UPOB HA OCHOBE CBOICTB.

XKupsl kak crnoxHble 3Qupbl. XUMHUUYECKHE CBOWCTBA KUPOB: THIAPOIN3 (OMBUIECHHE) U THAPUPOBAHHE KUJKUX KUPOB. [I[pumMeHeHue )xupoB Ha
OCHOBE CBOWCTB.

Y riaeBo a6l YIIeBoabl, 3HAUEHNUE YTIEBOJOB B )KMBOU MPUPOJIE U B )KU3HU YEIIOBEKA.



['moko3a - BEmEeCTBO ¢ ABOMCTBEHHON (YHKIIMEH - albJCTHAOCIUPT. XUMHYECKHE CBOMCTBA TITFOKO3BI: OKUCIICHHE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, OpoxkeHHe (MOJIOYHOKHUCIIOE U criupToBoe). [IpuMeHeHue riitoko3sl Ha OCHOBE CBOMCTB.

A M 1 H bl [lonstue 06 amunax. [lonydyeHue apomMaTHUeCKOro aMHUHa - AaHWJIMHA - U3 HUTPOOEH30J1a. AHWINH KaK OPraHu4ecKoe OCHOBAHHUE.
B3aumHOe BIMSHHE aTOMOB B MOJICKYJIC aHUJIMHA: OCJIa0JICHHEe OCHOBHBIX CBOMCTB M B3aMMOJIEHCTBHE ¢ OpoMHOU BOaoH. [I[puMeHeHne aHUIMHA Ha
OCHOBE CBOWCTB.

AMuUHOKHUC IO T B [lonmydyeHrne aMUHOKHUCIIOT U3 KapOOHOBBIX KUCIOT U THIPOIU30M OCNIKOB. XMMHUECKUE CBOWCTBA aMUHOKHUCIIOT KaK
aM(pOTEepHBIX OPraHMYECKUX COCIWHEHUH: B3aMMOJEHCTBUE CO IIEN0YaMH, KUCIOTaMU U JPYr ¢ APYyrom (peakuus moidukoHaeHcanuu). [lentuanas
CBA3b U NOJIMNIENTH L. [[puMEHEHNE aMUHOKHCIIOT HA OCHOBE CBOMCTB.

be n k u. Ilonydenue OenKoB peakiHel MOIMKOHIEHCAIIMM aMHUHOKHUCIOT. [lepBUuYHas, BTOpUYHAs M TPETHUYHAS CTPYKTYpbl OEIKOB.
XuMHYECKHE CBOKCTBA OEIIKOB: TOpeHue, IeHaTypallus, TUAPOIU3 U IBETHbIE peakuu. buoxummudeckue GyHKIIMN OETKOB.

I'eneTnueckas CBA3b MEXIY KJacCaMy OPraHUYECKUX COCIMHEHUM.

HyxneunoBble kuciaotbl. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKE U3 HYKI€oTuA0B. OOLui 11aH cTpoeHus HykieoTHa. CpaBHEHUE CTPOCHHUS
u ¢yukuuit PHK u JIHK. Ponb HykIIeHHOBBIX KHCIOT B XpaHEHHUH U Iepenaye HacleAcTBeHHON uH(opmanuu. [lonstue o GMoTeXHONIOrnu U reHHON
VH)KECHEPUHU.

Jemoncrpanun. OkucieHue cnuprta B anbjaeruja. KadecTBeHHas peakiusi Ha MHoroaromusle cnupthl. Komnekuus «KamenHsldi yronb u
IPOAYKTHI ero nepepaboTku». KauecTBeHHble peakiuu Ha ¢peHon. Peakius «cepeOpsHOTo 3epKajia» albAerHI0B U IMI0K03bl. OKUCIEHHE allbAerH/I0B
U TJIIOKO3bI B KHUCIOTHI ¢ momolnsio ruapokcuaa Mmeau (I1). TMomydenwe ykcycHO-3THIOBOro 3dupa. KadecTBeHHas peakis Ha KpaxMall.
B3aumoneiicTBre aMMHuaKka 1 aHWJIMHA C COJITHOM KuciaoTol. Peakius annnmnHa ¢ 6pomMHO Bojoi. Jloka3aTenbcTBO HaMuuus (PyHKIIMOHATBHBIX TPYII
B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue u ocaxjeHue O0enkoB. L[BeTHbIe peakiuu OEIKOB: KCAHTONPOTEMHOBas U OMypeToBas. I'opeHrne NTHYbero
nepa u mepctsHoi Hutu. Moaens monexynsl JIHK. [lepexoabl: aTaHON —> 3TUIIEH 3TUIIEHTIMKONIb —> 3TUiIeHIIMKoIAT Meau (I1); atanon —»3Tanans
—> 3TaHOBas KUCJIOTA.

JlaGopatopHusble onbIThl. 5 CBoiicTBa 3THIIOBOrO cniupTa. 6, 7 CBoiicTBa riunepuHa, ¢popmanpiaeryaa. 8 CBoiicTBa yKCyCHOM KHUCIOTHI. 9
cBoricTBa xupoB. 10 CpaBHEeHHE CBOWCTB paCTBOPOB MBUIA M CTHPAIBHOTO mopomka. 11, 12 CpoiicTBa rimoko3sl, kpaxmana. 13. CBoiicTBa OeTKoB.

IIpakTnueckas padora Nel. Unentudukaius opraHn4ecKux COeTUHEHHI.

Tema 4. Oprannueckasi Xumus u 001eCTBO. (1)

buomexnonocus. AspobHas u aHa3poOHas CrOCOObl OUUCTKHU B COBPEMEHHON MPOMBIIITIEHHOCTH. [ 'eHHas nHxenepus. Knetounast un>xeHepus.
Knonuposanue

NUcxkyccTBeHHB €N ONHUMep bl. [lonydeHre NCKyCCTBEHHBIX NOJUMEPOB, KaK MPOJAYKTOB XUMUYECKOH MOIU(PUKALNUN PUPOJTHOTO
MIOJINMEPHOTO ChIpbs. MIcKyccTBEeHHBIE BOJIOKHA (alleTaTHBIN MIETK, BUCKO3a), UX CBOWCTBA U MPUMEHEHHE.

CuHTeTHudYecKHEe NOJHUMEDp bl [lonydeHHe CUHTETUYECKUX MOJUMEPOB PEAKIUSIMHU MOJUMEPU3AIMH U MOJIUKOHCHCAIIUH.
CrpykTypa INOJMMEPOB JIMHENHAas, pa3BETBIEHHAs M IPOCTpaHCTBEHHas. IIpencTraBUTENM CHHTETMYECKHX IUIACTMACC: IOJUATHIEH HHU3KOIO M
BBICOKOT'O JJaBJICHUS, OJUIIPONUIEH U MOIUBUHUIXJIOpUA. CUHTETUYECKNE BOJIOKHA: JIABCAH, HUTPOH U KaIpOH.



demoncTpanuu. Kouteknus 1uiactMace M U3fenuil U3 HUX. Koymekuuy MCKYCCTBEHHBIX M CUHTETUYECKH BOJIOKOH M WM3JEIMM U3 HUX.
PacniosnaBanue BOJIOKOH.

JlabopaTopHbie OIBITHI. 14. O3HakoMIiICHHE c oOpa3uamu IJ1acTMAcC, BOJIOKOH U Kay4yKOB.
IIpakTnyeckas padora Ne2. PacriozHaBaHue MJ1IacTMAacC U BOJIOKOH.

Conep:xanue kypca. 11 knacc. ba3oBblii ypoBeHb

CTpoeHue BelecTn

OcHoBHbBIE CBeleHUs1 0 cTpoeHuu atoma. CTpoeHHE aToMa: COCTaB siapa (HYKJIOHBI) U dJEKTpOoHHas oOosiouka. [lonarue 06 m3oTomax.
[ToHsATHE O XUMHUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM sApa.

Ilepuoanyeckasi cucreMa XuMH4ecKux 3j1eMeHToB J[. . MeneneeBa B cBeTe cBeTe y4eHHsl O CTPOeHHMH aToMa. DU3NYECKUN CMBICIT
npunsaTod B tabnuue /. M. MenaeneeBa CUMBOJIMKH: TOPSAKOBOTO HOMEpPA 3JIEMEHTa, HOMepa Nepuoaa U Homepa rpynmbl. [IoHsATHE 0 BaJeHTHBIX
anekTpoHax. OToOpakeHHEe CTPOCHUsS OJIIEKTPOHHBIX O00O0JIOYEK aTOMOB XUMHUYECKHX OJJIEMEHTOB C TIOMOIIBIO D3JICKTPOHHBIX M 3JICKTPOHHO-
rpaduyeckux Gopmy.

OObsicHeHHe 3aKOHOMEPHOCTEH HM3MEHEHUsI CBOWCTB 3JIEMEHTOB B MEpUOJAX W TpymHmnax IMEePUOJAMYECKOW CHUCTEMBI, KakK CJEJICTBHE HX
AJIEKTPOHHOT'O CTPOEHUS. DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX HJIEMEHTOB.

CpaBnenue Ilepuoamyeckoro 3akoHa W TeOPUM XHMHUYECKOro cTpoeHusi Ha (uiaocoPckoil OCHOBe. TPEANOCHIIKA OTKPBITHS
[lepuoanueckoro 3aKoHa U TEOPUU XUMHUYECKOTO CTPOEHUSI OPTaHMYECKUX COEIMHEHHI; POJib JIMYHOCTH B UCTOPUU XUMHH; 3HAUECHHUE MPAKTUKH B
CTAHOBJICHUH M Pa3BUTUU XUMUYECKUX TCOPHUH.

Honnasi xumuyeckasi CBsi3b U HOHHbIe KpHUCTALJIHYecKHe peméTku. KaTHOHBI M aHUMOHBI: WX 3apsibl U KiIacCUUKAIUA 10 COCTaBy Ha
npocteie U cioxHble. [IpencraBurenu. [lonstue 006 moHHON XMMHYecKo cBsi3u. MoHHas kpuctamumueckas peméTka U (usnueckue cBOICTBa
BEIIECTB, 00YCIIOBICHHBIE 3TUM CTPOCHHUEM.

KoBaneHnTHasi XmMu4Yeckasi CBfi3b. ATOMHBbIE H MOJIEKYJSIDHbIe KpHCTaLIHYeckue pemérku. [loHsATHE O KOBaJNEHTHON CBS3M.
DIEeKTPOOTPUIIATEILHOCTD, HETIOSIpHASL U MOJSIpHAs KOBaJIEHTHBIE CBsI3U. KpaTHOCTh KOBalleHTHOW CBsI3U. MexaHU3Mbl 00pa30BaHUS KOBAJICHTHBIX
CBsI3€H: OOMEHHBIN M JOHOPHO- aKIeNTOPHBIN. [10JIpHOCTS MOJIEKYIIBI, KaK CIIEJICTBUE MOJISPHOCTH CBSI3M M TEOMETPUHU MOJIEKYJbl. Kpuctammnueckue
PEMIETKH C STUM TUIIOM CBSI3U: MOJIEKYIISIpHBIC U aTOMHBIe. DU3NYECKUE CBOWCTBA BEIIECTB, 00YCIOBICHHBIE TUTIOM KPUCTAITHYECKUX PEHIETOK.

Mertananyeckasi cBsi3b. [[oHATHE O METAINTMYECKON CBA3M M METAUNIMYECKUX KPUCTAIMYECKUX peméTkax. OU3nyeckue CBOMCTBa METAJNIOB
Ha OCHOBE WX KPUCTALTHYECKOTO CTpoeHus. [IprMeHeHne MeTaiioB Ha OCHOBE UX CBOMCTB. UEpHBIC 1 1IBETHBIC CILIABHI.

Bogoponnas xmmudyeckass CBsI3b. MeEXMOJIEKyIsipHasE W BHYTPUMOJIEKYJISIpHAsE BOJOPOJHBIE CBSI3M. 3HAYEHUE MEXKMOJIEKYJISIPHBIX
BOJIOPOJHBIX CBSI3€H B MPUPOJE U KU3HU YEJIOBEKA.

[Monumepsl. [TonydeHne MOIUMEpPOB PEAKIUSIMH TOJTUMEPU3AINHI U TMOJUKOHICHCAIIMN. BakHelne mpecTaBUTENH IIACTMACC U BOJIOKOH,
UX MOJy4YEHUE, CBOKMCTBA U NpUMEHeHHe. [IoHsATHEe 0 HEOpraHMYECKUX MOJUMEpax U UX MPEICTaBUTEIN.



JucnepcHble cucteMbl. [ToHsATHE 0 TUCTIEPCHOH (a3e U JUCTIEPCUOHHOM cpenie. ArperaTHoe COCTOSTHHE pa3Mep 4acTHIl (pasbl, Kak OCHOBA ISt
KJ1acCU(UKALUU AUCTIEPCHBIX CHCTEM. OMYJIbCHUHU, CYCICH3UH, a3PO30JId — TPYNIBl IPyOOIMCIEPCHBIX CUCTEM, UX NPEACTABUTENU. 30JIM U TeIH —
IPyNIbI TOHKOJUCIIEPCHBIX CUCTEM, UX NpeAcTaBUTeNN. [IoHATHE O CHHEpEe3Hce U KOaryJIaLuu.

Hemoncmpayuu. llepnonudeckoil cucrembl xumuueckux siemeHToB J[. . MengeneeBa B pasnuusbiXx (opmax. Mojenb HOHHOM
KPUCTAJUIMYECKOM DPEIIETKU Ha INpUMepe Xjopuaa Harpusa. MuHepansl ¢ 3THUM TUIIOM KPUCTAUIMYECKOM PEIIETKOW: KalbLMT, raaur. Moxemu
MOJIEKYJISIPHOM KPUCTAJULIMYECKON PEIIETKM Ha IPHUMEPE «CyXOro JIbJa» WIM MOJa W aTOMHOM KPHUCTaJUIMYECKOW pElmIETKH Ha IpUMeEpe anamasa,
rpadura wiu kBapua. Mojenb MossipHoro o0bEma raza. Mojenu KpucTain4eckux peméTrok HeKOTopbIX MeTaiioB. Kosutekiuu o0pa31oB pa3iauyuHbIX
aucnepcHeIX cucteM. CHHEpE3UC U KoaryJssusl.

Jlabopamopnusvie onvimvi. KoHCTpyHpOBaHHE MOJEIM METANIMYECKOW XMMHMUYECKO cBs3u. [loydyeHne KOJJIOMTHOrO pacTBOpa KypHHOIO
Oenka, McCIeI0OBaHUEe €ro CBOWCTB C MOMOIIBIO Ja3epHON YKa3KH M MPOBEJEHHE ero JeHarypauuu. [lomydeHne sMysiabCcHM pacTUTENLHOTO Macia U
HabmroeHune 3a e€ pacciioeHueM. [lomyueHne cycreH3nn «M3BeCTKOBOTO MOJIOKa» M HAOJIOACHNUE 32 €€ CeIMMEHTAIIUEH.

XHUMHYeCKHEe peaK U

Kaaccudpukanus XuMHYeCKHX peaknuii. AlIoTponu3anys U H30Mepu3alus, Kak peakiuy 0e3 N3MEHEHHsI COCTaBa BELIECTB. AJIJIOTPOIUS U
e¢ npuunHbl. Kinaccupukanust peakuuid 1Mo pa3iMYHbIM OCHOBAHMSAM: 10 YHCIY M COCTaBY PEareHTOB M MPOAYKTOB, MO (asze, MO HCIOIb30BAHHIO
KaTajn3aropa uim pepmenTa, 1o TeruioBomy 3pdexty. TepmMoxumMuueckre ypaBHEHHUs peaKkiuil.

Cxopoctb XxuMHMYecKMX peakunuii. PakTopbl, OT KOTOPHIX 3aBUCHUT CKOPOCTb XMMHUYECKHX DPEaKIUil: Mpupoja pearupyrouux BeElIecCTB,
TEeMIIepaTypa, IUIOLAAb HMX CONPUKOCHOBEHMS pEarupyrollux BEIIECTB, UX KOHLEHTpALUs, NPUCYTCTBUE Karanusaropa. Ilonstue o karamuse.
depMeHTHI, Kak OMoJIOrHyecKre Katanu3aTopbl. THrHOUTOPEL, KaK «aHTOHUMBD) KaTAIU3aTOPOB U UX 3HAUEHUE.

XuMnyeckoe papHoBecHe M cnoco0bl ero cmemenusi. Knaccupukanus XuMHUECKUX peakuui Mo Npu3HaKy ux HampasieHus. [lonstue o6
0o0paTUMBIX peakluax U XuMuueckoMm paBHoBecuu. [Ipunuun Jle-IllaTenbe u croco6bl cMenIeHUs] XMMUYECKOro paBHOBecus. O011as XapakTeprucTUKa
peakiuii CHHTE30B aMMHakKa U okcuaa cepbl(VI) u paccMoTpeHHe yCnoBUi CMEIIeHUs MX paBHOBECHUS Ha IPOM3BOJICTBE.

I'mapoams. OGpatuMblii U HeoOpaTUMBIA TUAponM3bl. ['uaponus conmedl W ero TUObL. ['MAPOIN3 OpPraHMYECKUX COEIMHEHUN B KMBBIX
OpraHu3MoB, Kak OCHOBa oOMeHa BelecTB. [IoHsTHEe 00 SHEpreTHYeckoM 0OMEeHe B KJIETKE U POJIM THPOIIN3a B HEM.

OKuUCINTE/IbHO-BOCCTAHOBHUTE/IbHbIe peakuuu. CTeneHb OKUCIeHHS U €€ ompeneieHre no (GopMysiaM OpraHMYECKUX W HEOPraHMYEeCKHX
BELIECTB. DJIEMEHTHI U BEUIECTBA, KAK OKUCIUTENN U BocCTaHOBUTENH. [ToHsTHE 0 TpoLeccax OkucaeHUs U BoccTaHOBIIeHUs. CocTaBlIeHUE ypaBHEHUN
XUMHUYECKHUX peaKlUii Ha OCHOBE 3JIEKTPOHHOTrO OajaHca.

JIEKTPOJIM3 PacIIaBOB M PACTBOPOB JJIEKTPOJIMTOB. XapaKTEPUCTUKA JJIEKTPOJIN3a, KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa.
Oco0eHHOCTH 3IEeKTPOIN3a, MPOTEKAIOIIET0 B pacTBOpax 3JIeKTPOIUTOB. [IpakTHueckoe MprUMEeHEHHE IEKTPOIN3a: oydyeHUe TajJloreHoB, BOJI0OPO/Ia,
KHMCJIOPOJIa, IIEJIOYHBIX METAJIJIOB U ILIEJI0YEH, a TAKXKE AIFOMUHUSA DIEKTPOIM30M PACILIABOB U PACTBOPOB COCIMHEHUM DTHUX 3JIEMEHTOB. [lonsATHE O
rajibBaHOIUIACTUKE, TaJIbBAHOCTETUH, pa)MHUPOBAHUHU [IBETHBIX METAJLIOB.

Jemoncmpayuu. PacTBopeHHE CEpHON KHUCIOTHI M aMMHAUYHOM CEIUTPhl M (UKCAMS TEIUIOBBIX SABICHUHA JUISI 3THUX IPOIECCOB.
B3anMopeiicTBrs pacTBOPOB COJSTHOM, CEPHOW M YKCYCHOM KHCIIOT OJMHAKOBOM KOHIICHTPAIlUU C OJIMHAKOBBIMH KYCOYKaMHU (TpaHyjaMu) IIMHKA U
B3alMO/JICIICTBUE OJMHAKOBBIX KYCOUYKOB Pa3HBIX METAUIOB (MarHus, IIMHKA, >KEJI€3a) C PacCTBOPOM COJISHOM KHCIIOTBI, KaK IPUMEpP 3aBUCUMOCTH



CKOPOCTH XUMHYECKHX pEaKIMid OT MPHUPOJBI BEUIECTB. B3amMmoelCcTBHE pacTBOPOB THOCYIh(aTa HATPUS KOHICHTPAIIMH W TEMIIEpaTyphl C
pacTBOPOM CEPHOM KUCIOThI. MOAEINPOBAHNE KUIIALLETO ci10s». Mcnoap30BaHne HEOpraHMUECKUX KaTalu3aTopoB (Cosel kees3a, noauaa Kaius) u
MIPUPOAHBIX O0OBEKTOB, COJIEPKALINX KaTanazy (CbIpoe MsICco, KapTodelib) s pa3oKeHus MepoKcuaa Bojopoaa. B3anmoseiicTBre nuHka ¢ CoNsTHOU
KHUCIOTOW HUTpPAaTOM cepedpa, Kak MHPHUMEpbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuidé W peakuun oOmeHa. KoHcTpyumpoBanue wmozaenu
anekTponusépa. BugeodparMeHT ¢ MpOMBIIIUIEHHON YCTAaHOBKH AJISl TOJTYYEHUS aTFOMUHHUSL.

Jlabopamopuuie onvimour. Nimoctpanus npaBuia beproise Ha mpakTHKE — MpPOBEIEHHE pPeaknuid ¢ 00pa3oBaHUMEM OCaJKa, ra3a M BOJBIL.
['eTeporenHslii KaTanu3 Ha IPUMEPE Pa3JIOKEHUS IEPOKCUIA BOJOPO/Ia B IPUCYTCTBUU JUOKCUIA Mapranua. CMelieHue paBHOBECUS B CUCTEME Fe¥* +
3CNS < Fe(CNS)z. McnbITanne WHIAMKATOPAMH CPEIBI PACTBOPOB COJICH Pa3IUYHBIX TUITOB. OKUCIUTEILHO-BOCCTAHOBUTEIbHAS PEAKIIHS M PEAKIIHSI
oOMeHa Ha IpuMepe B3auMoieiicTBUS pacTBOpoB cyibdara meau(Il) ¢ sxene3om u pacTBOPOM IIEIOYH.

Ilpakmuueckaa padoma. PelieHne SKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe « XUMUYECKast PEaKLIHs».

BemecTrBa u uX CBOMCTBA

Mertanabl. Puznueckrue CBOMCTBA METANIOB, Kak (PYHKIHSA WX CTpoeHHUs. JleneHnue MeTauioB Ha TPYMIbI B TEXHUKE U XUMHUU. XUMUYECKHE
CBOMCTBA METAJJIOB M 3JICKTPOXUMHUUECKU psif HanpspkeHui. [lonaTue o MeTamorepmun (aATFlOMUHOTEPMHUH, MAaTHUETEPMUH | JIP. ).

Hemerasuibl. Biaropognbie raspl. Hemeramisl kak okuciautend. Hemeramibl Kak BOCCTAHOBUTENH. Psii 3leKTpOOTpHULIATENIBHOCTH.
NuepTHbIe nin 61aropoHbIe Ta3bl.

Kuciorsl Heoprannveckue u opranudeckune. Kuciorsl ¢ TOUKH 3peHUs aTOMHO-MOJIEKYJISIPHOTO yueHHUs. KUCIOThI C TOUKHU 3pEHHS] TEOPHU
AIEKTPOIUTHUECKON aucconmani. KucioTel ¢ TOUkH 3peHust NpOTOHHOM Teopuu. O01IMe XuMUIeckre cBoicTBa kucaot. Kimaccudukamus KucioT.

OcHoBaHMsl HeOpraHu4veckue U opranudeckue. OCHOBaHUS C TOUYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOrO yueHusi. OCHOBaHHUS C TOUYKU 3PEHHUS
TEOPUHU DIIEKTPOTUTHYECKON auccoranuu. OCHOBaHMS ¢ TOYKU 3pEHHUS MPOTOHHOW Teopuu. Knaccudukanus ocHoBaHUN. XMMHUYECKHE CBOICTBa
OPraHNYEeCKUX U HEOPTraHWYECKUX OCHOBAHHU.

AM@oTepHbIe cCOeIMHEHNUsI HeOPraHUuYecKue u oprannyeckne. Heoprannyeckue ampoTepHble COSAMHEHHS: OKCUBI U THUIPOKCHUIIBI, — HX
CBOICTBa U monydyeHHe. AMQOTEpHbIE OPraHUYeCKUE COSAMHEHUS Ha TIpUMepe aMUHOKHUCIOT. [lenTuapl U menTuaHas CBs3b.

Comm. Knaccudukanus coneii. KécTkocTh BoAbl U crmocoObl €€ ycrpaHeHus. llepexon kapOoHata B ruapokapboHaT u obpaTtHo. OOImue
XMMHYECKHE CBOMCTBA COJIEN.

Jemoncmpayuu. Konneknuss meramioB. Komnekuuss HemeramioB. B3anmoneicTBUe KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJbIO.
Bcenbimka tepmutHON cMmecu. Bembinika u€pHoro nopoxa. BeITecHEHHE rajoreHoB U3 MX PacTBOPOB JIPYTHMMU rajoreHamu. B3anmopeiicTBue nmapos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOW KUCIOTHI U aMMHaKa («IbIM 0e3 orHsy»). [lonydyeHne aMMuaka u U3yueHue ero CBOMCTB. PaznuuHbie ciyyan
B3aMMOJIEVCTBUSI pACTBOPOB COJIEH AIFOMUHMS €O MIENOUYbl0. [lonmyyeHne kE€CTKOM BOJIBI M YCTpaHEHHE €€ )KECTKOCTH.

Jlabopamopuvie onvtmui. IlonydyeHre HEPaCTBOPUMOIO TUIPOKCUIA U €TO B3aUMOJICUCTBHUE ¢ KUCIOTOM. MccnenoBanne KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJSIHOW M YKCYCHOM KHCJIOT KareJabHbIM METOJIOM NpHU uX pazbaBieHuu Bojou. [lomyuenue amdorepHOro rufipokcuia U U3y4eHHe ero
CBOMCTB. IIpoBeieHNEe KaUYECTBEHHBIX PEAKIIU 10 OIPEAEIECHUIO COCTaBa COJIHU.

Ilpaxkmuueckas padoma. PelieHne >KCIEpUMEHTATIBHBIX 3a/1a4 10 TeMe «BeliecTBa 1 uxX CBONCTBay.

XuMHus ¥ COBpeMeHHOe 00111eCTBO



IIponsBoacTBo aMmmMuaka u MeTaHoJsa. [loHATHE 0 XUMHUYECKON TEXHOIOIMH. XUMUYECKHE PEAKIIMY B IIPOM3BOJCTBE aMMHAaKa U METAHOJIA.
OOmas knaccupuKaMOHHAs XapaKTePUCTHKA pPEaKIuil CHHTE3a B IPOM3BOJICTBE ATUX MNPOAYKTOB. HayuHble NPHUHLMIEBI, JEKalldie B OCHOBE
MIPOM3BOJICTBA aMMHaKa 1 MeTaHosia. CpaBHEHUE 3TUX ITPOU3BOJICTB.

XHUMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT o0uleii KyJbTypbl 4ejoBeKa. MapKUpOBKa YMAaKOBOYHBIX MaTEpUANIOB, AJIEKTPOHHKU U

OBITOBOM TEXHUKH, S3KOJOTHUYHOI'0 TOBapa, IPOAYKTOB IIMTAaHUA, STUKCTOK I10 YXOO4Yy 3a O,I[G)I(I[Oﬁ.

ﬂemoucmpauuu. MOI[GJ'IB HpOMBIH.IJ'IGHHOﬁ YCTAHOBKH ITOJTYUYCHUA CCpHOfI KHCJIOTHI. MOI[GJ'IB KOJIOHHBI CUHTEC3a aMMHakKa. BI/IIIGO(l)pal"MeHTBI n
CIIaiIbl O CTEIICHHU PKOJIOTHUECCKON YHCTOTHI TOBapa.
JIa6opamoprte onsimol. I/I3yquI/Ie MAapKHUPOBOK pPa3JIMYHBIX BUJIOB ITPOMBIIIJICHHBIX U ITPOJOBOJILCTBCHHBIX TOBAPOB.

TemaTuueckoe IJIAHUPOBAHHUE 110 XUMHH 10 knacce

Tema Kon-Bo yacos
1. | [Ipenmet oprannyeckoil Xxumuu. Teopusi CTpOEHUS OPraHUYECKUX COSAMHEHUN 2 yaca
2. | YrieBomopoabl U MX NPUPOIHBIE HCTOUHUKHU 12 yacoB
3. | Kucnopona- u a3oTcoaeprkaliye opraHn4eckue CoeIMHEHUs 12 yacoB
4. | Opranuueckast XuMusi 1 oOLIECTBO 8 wacon
Hroro 34 gaca
KoanuecTBo ypokoB no yerBepTsiMm xumus, 10 knace
YerBepTh 1 2 3 4 Bceero
KonnuectBo ypokoB 8 8 10 34

IIpakTyeckune padoTnl
[IpakTuueckas padora Ne 1. UneHTudukanus opraHuuecKux coeAMHEHNN
[TpakTryeckas pabora Ne 2 Pacnio3HaBaHue miacTMacc U BOJIOKOH

KanennapHo - remarnuyeckoe njanupoanue xumus 10 kiace

JlaTa

Tema ypoka

OcHOBHOE coiepKaHUE ypoKa

XapaKTepI/ICTI/IKa OCHOBHbBIX BUJ0B ACATCIIbHOCTHU
oOydJaronuxcs (Ha ypoBHE yUeOHBIX ICUCTBHUI)




Tema 1. [Ipenmet oprannveckoii xumun. Teopusi cTpoeHus opranudeckux coenunenuii A. M. Byraeposa (2 u)

1. IIpeameT opraHuuecKoi OpraHuveckre BemecTBa: MPUPOIHEIC, XapakTepru30BaTh 0COOCHHOCTH COCTaBa U CTPOCHHUS
XUMHU HCKYCCTBEHHBIC H cHTeTHYeckne. OCOOCHHOCTH OpPraHMYECKUX BEIICCTB.
COCTaBa M CTPOCHUS OPTaHUYECKHUX BEIECTB. KnaccubunuposaTh HX Ha OCHOBE MMPOUCXOMKIACHHUS U
Buranusm u ero kpax. [Torsrue 06 yriieBogopo/iax. nepepadoTKu. APryMEHTHPOBATH HECOCTOSTEIHHOCTh
BuTanu3Ma. OmnpeensTh OTINIUTEIbHBIC 0COOCHHOCTH
YIJIEBOOPOJIOB.
2. OCHOBHBIE TIOJIOKCHHS OCHOBHBIE MTOJIOKCHUS TEOPUH XUMUIESCKOTO Dopmynupoeams OCHOBHBIE TTOJIOKECHUS TCOPUH XUMUIESCKOTO
TEOPHH XMMHYECKOTO ctpoeHus A. M. bytnepoBa. BaneHTHOCTb. CTpOEHUSA
CTpOeHHS CrpykTypHBIC POPMYIIBI — HOJIHBIC U COKPAIEHHBIE. A. M. bytnepoBa. PaznuuaTe NOHATHSA «BAJIEHTHOCTHY» U
IIpoctrie (omuHApHBIC) U KPaTHBIE (IBOWHEIE U «CTEIECHb OKUCIEHUSD.
TpoitHbIe) cBsi3u. M3oMephl 1 u3oMepus. BzanMHuoe CoCTaBJIsITh MOJIEKYJIIPHBIE U CTPYKTYPHBIE (DOPMYIIBI.
BJIMAAHHUEC aTOMOB B MOJICKYJIC. KJIaCCI/I(bI/IHI/IpOBaTI) KOBAJICHTHBIC CBA3H 11O KPATHOCTH.
Jlabopamopnule onvimul. I3roToBICHUE MOIEIICH OOBACHSTH SIBICHUE U30MEPHH M B3aUMHOE BIIMSHUE aTOMOB B
OPraHUYECKUX COCTUHCHHUN MOJICKYJIe
Tema 2. Yr1eBoa0POABI U UX MPUPOIHbIE HCTOYHUKH, 12 4
3. [IpenenbHbie I'oMonoruueckuii psan ankaHoB W ero oOmias | OnpeaensTs NPUHALIEKHOCTh COETUHEHHH K alKaHaM Ha
YIIIEBOAOPO/IBI dbopmyna. CTpyKTypHasi W30MEpHs YIJIEPOIHON | OCHOBE aHAIN3a COCTAaBA UX MOJIEKYIL.

4, AnkaHbl uenu. Panukanel.  Homenknatypa — ankaHoB. | JlaBaTh Ha3BaHUs ajlKaHaM I10 MEXAYHApOIHOU
XUMHUYECKHE  CBOWCTBA  aJKaHOB: TOpEHHUE, | HOMEHKIIaType. XapaKTepu30BaTh COCTAB U CBOWCTBA
peakuuun 3aMEIeHHs (ramoreHupoBaHue), | BAKHEHUIINX MPEICTABUTEIICH AIKAHOB.
peaxkuus pa3oXKeHUs METaHa, peakiust | HabmonaTe XuMU4eckuii SKCIIepUMEHT ¢ (PUKCUPOBATh
JIETUPUPOBAHUS dTAHA. €ro pe3yJbTarhl. PaznuyaTe MOHATHS «TOMOJIOT» U
Jlemoncmpayuu. I'OpeHne alKaHOB U3 pe3epByapa | «u30Mep»
razoBoi 3akurankd. OTHOIIICHHE aJIKaHOB K
OpOMHOI BOJIe pacTBOPY MEpMaHraHaTa KaJusl.

Jlabopamopnwie onvimol. OOHApYKEHNE
MIPOAYKTOB FTOPEHUS CBEUH
5. Henpenenbabie OtuieH. ['omonornueckuit psii aTkeHoB. Onpenensath NPUHAAICKHOCTh COEIMHEHUM K aJIKEHaM Ha

YTJIEBOIOPO/IBI

Howmenxkinarypa. CTpyKkTypHas u3oMepusl.

OCHOBC€ aHaJIn3a CoCTaBa NX MOJICKYIIL.




AJTKeHBbI

[IpoMBIIIIIEHHOE OTYYEHUE aTKEHOB: KPEKUHT U
JNETUIpUpOBaHUE aaKaHOB. Peakius
JeTuipaTaliy 3TaHoja, Kak J1a0opaTOpHBIH
croco0 moydeHus 3TuiieHa. Peakiuu
IIPUCOEAVHEHNS: TUApATALIYS,
TUIpOrajoreHUpOBaHKe, FaJIOTEHUPOBaHUE,
nosimMepusanuu. [Ipasuno MapkoBHHUKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peakliny Ha
HEIIpEENbHBIE YTIIIEBOJOPOBI.

Jlemoncmpayuu. I'opeHue 3TUIIECHA.
KauecTBeHHbIE peakiy Ha IBOWHYIO CBA3b:
o0ecliBeUMBaHNUE 3TUIIEHOM PacTBOPOB
IepMaHraHaTa Kajius 1 OpOMHOM BOJIBI.

JlaBaTh Ha3BaHUS AJIKEHAM 110 MEKTyHAPOIHOM
HOMEHKJIaType. XapaKkTepu30BaTh COCTAB U CBOMCTBA
BOKHEHIIUX MPEACTABUTEIICH AJIKEHOB.

Ha6nrogaTh XMMUYECKUN SKCTIEPUMEHT ¢ PUKCHPOBATH
€ro pe3yibTaThl

Paznuyarh MOHATHS «TOMOJIOT» B «U30MEP» ISl AIKCHOB

Ankannensl. Kayayku

Homenxknarypa. Conpsk€HHble queHsl. byranuen-

1,3, wusompen. Peakmus JleGenea. Peakium
MIPUCOEAVHEHHUS aJIKaJIMCHOB. Kayuyku:
HaTypaJIbHbIN, CHUHTeTHYecKue (OyTaJaHeHOBBIH,

U30IIPEHOBBIN). Bynkanuzanus kayuyka. Pesuna.
D00HUT.

Lemoncmpayuu. Konnexuus «Kayaykm».
Jlabopamopnvie onvimul. VicciienoBanue CBONCTB
Kay4yKOB

Omnpenenars NpuHAIIEKHOCTh COEAUHEHNHN K
aJIKaJieHaM Ha OCHOBE aHaJIM3a COCTAaBa UX MOJIEKYII.
JlaBaTh Ha3BaHUS AIKEAUEHAM 10 MEXIYHapOAHON
HOMEHKJIaType. XapaKkTepu30BaTh COCTaB U CBOKCTBA
BaXHEHMINX NPEACTaBUTENIEH aIKaqUECHOB.

Oco3HaBaTh 3HaYUMOCTb POJIM OT€YECTBEHHOIO Y4EHOTO
B IIOJIy4YE€HUH TNIEPBOTO CHHTETUYECKOTO KaydyKa.
VYcTaHaBiIMBaTh 3aBUCUMOCTb MEXKY CTPOCHUEM U
CBOICTBaMM IIOJIMMEPOB Ha IPUMEPE KaydyKa, PEe3UHbI U
700HUTA

AJKUHBI

OO0miasi xapakTepUCTUKa TOMOJIOTMUECKOTO psija.

CrocoOsl  00pa3oBaHHsl Ha3BaHWA  AJTKUHOB.
XWUMUYECKUE CBOWMCTBA all€TUJIEHA: TOPEHUE,
peakuuu MIPUCOEANHEHUS:
THIPOTaJIOr€HUPOBAHUE, raJloreHupOBaHUE,
rugparanus  (peakuust  KywepoBa), —  ero

MoJIyueHUEe U MpHUMEHeHue. BuHumxmopug u ero
MOJIMMEPU3AIHUS B TIOJTUXIIOPBUHUIL.
Jemoncmpayuu. Ilonyuenue aneTuineHa peakuuen

Omnpenensats NPUHAIICKHOCTh COSMHEHUN K aIKUHAM
Ha OCHOBE aHaJIM3a COCTaBa MX MOJICKYIL.

JlaBaTh Ha3BaHUS AIKUHAM 10 MEKyHAPOTHOM
HOMEHKJIaType. XapaKkTepu30BaTh COCTaB, CBOWCTBA U
MPUMEHEHHE alleTHIeHa. Y CTaHABINBATh MPUIHNHHO-
CJIEZICTBEHHYIO CBSI3b MEXKIIy COCTaBOM, CTPOCHHUEM
MOJICKYII, CBOMCTBaMU U MNPUMCHCHUCM allCTUJICHA.
Ha6nronath XMMUYECKU SKCTIEPUMEHT ¢ PUKCHPOBATH
ero pe3yJbTaThl




ruaponusa kapouaa kaibius. ['openue
aneruieHa. KauecTBeHHbIE peakliiy Ha TPOHHYIO
CBsI3b: 0OECIIBEUMBaHUE alleTUJIEHOM PacTBOPOB
MepMaHTaHaTa KaJus U OPOMHOMN BOJIBI.

PaznmuaTth NOHATHS «TOMOJIOT» H «HU30MCP» IJId aJIKUHOB

0. Apensl benszon, kak nmpeacraBUTeNb AapoOMaTHYECKUX | XapaKTepU30BaTh COCTAB, CBOMCTBA U IPUMEHEHHE
yriaeBoopoaoB. CTpoeHue ero MoJeKylbl U | OeH3ona.
CBOWCTBa (hpu3Myeckrue W XHMMHUYECKUE CBOICTBA: | YCTaHABIMBATh MPUYNHHO-CIICICTBEHHYIO CBSI3b MEXKITY
rOpeHHue, peakuuu 3aMelICHUS — | cocTaBoM, CTPOEHHEM MOJIEKYJI, CBOICTBAMH U
rajoreHupoBanue, HutpoBaHue. [lomydyeHue U | mpuMeHEHHEM OEH30IIA.
IIpUMEHEHHE OEH3071a. HabmrogaTh XMUMUYECKUN SKCTIEPUMEHT C (PUKCUPOBATH
Jemoncmpayuu. ViccneqoBanue cBOMCTB O€H30J1a | €r0 pe3ysIbTaThl
C MOMOIIBI0 OBITOBOTO pacTBopUTeNst «COIBBEHT)

10. [Tpupoanslii u CocraB mpupoanoro rasza. Ero HaxoxxaeHue B | XapakTepHU30BaThb COCTAB U OCHOBHBIC HANPABJICHUS

MOMYTHBINA Ta3bl npupoae. IlpeumymiectBa mpupogHOro rasa Kak | mepepadOTKH U UCTIOJIb30BaHUS MPUPOIHOTO Ta3a.

TOIJIMBa. XUMHUYecKas nepepadboTka npupoHoro | CpaBHUBATh HAXOXKICHUE B IPUPOJIC U COCTAB
ra3a: KoHBepcus, nupoiu3. CHHTE3-Ta3 U €ro | MpUPOJHOTO U MOMYTHBIX Ta30B.
MIPUMEHEHHE. XapakTepu30BaTh COCTaB U OCHOBHbBIE HAMIPABJICHUS
ITomyrHele rassl, ux cocraB. IlepepaboTka | mepepabOTKK U UCIIOJIL30BAHUS MOMYTHOTO ra3a
MOMYTHOTO Ta3a Ha (paKuu: CyXoH ras, mponaH-
OyTaHOBasi CMECh, ra30BbI OCH3UH.
Jemoncmpayuu. Kapra mojae3HbIX HCKOMIAEMBIX
P®

11. Hed1b 1 cioco6sl e€ CocraB HeTu 1 €€ nepepaboTKa: MEeperoHkKa, XapakTepu30BaTh COCTaB U OCHOBHBIE HAMIPABJICHUS

nepepadboTku KpekuHr, pudopmunr. HegrenpoaykTer u ux nepepaboTku HedTH.

nony4yenue. [TonsTue 06 OKTaHOBOM YHCIIE. Paznuyars HeTsHBIE (PAKIIUU U OMUCHIBATH OOIACTH UX
XUMUYECKUE CIIOCOOBI IMTOBBIMICHUS Ka4ecTBa MIPUMEHEHHUS.
OeH3MHa. Oco3HaBaTh HEOOXOIUMOCTh XUMUYECKHX CIIOCOOOB
Hemoncmpayuu. Konnexuus «HedTs n MOBBIIICHHS KauecTBa OCH3MHA
HeTenmpoayKTHI», BUICO()parMEeHThI U CIIal bl
«[leperonka HedTr». Kapra mone3nsix
nckonaembix PO

12. Kamennsiii yrosib u ero | KokcoBaHHE€ KAMEHHOTO YIJIi U €r0 MPOAYKTHI: | XapaKTE€pU30BaTh OCHOBHBIE MPOYKTHI




nepepadoTka

KOKCOBBIH ras, aMMuadHas BOJA,
KaMEHHOYTOJIbHAsI CMOJIa, KOKc. [asuduxarnms
KaMEHHOTO YTJIA.

Jemoncmpayuu. Konnexuus «KameHHbINA yroib U
MPOJYKTHI €T0 TiepepaboTKuy». BuaeodpparmMmeHTh
U cnaipl «KOKCOXUMUYECKOE TPOU3BOICTBOY

KOKCOXMMHYECKOTO MMPOU3BOo/CTBA. ONUCHIBaTH 00J1aCTH
NPUMEHEHHS

KOKCOBOTO ra3a, aMMHUaYyHOH BO/IbI, KAMEHHOYT OJIbHOM
CMOJIBL, KOKCa.

Oco3HaBaTh HEO0OXOAUMOCTh T'a3U(PHUKALIUU KAMEHHOTO
Y11, KaK aJIbTCpHATUBBI IPUPOAHOMY rasy.

13. [ToBTOpEeHue u TecTupoBanue, pelieHue 3a/1a4 U YIPAKHEHUM 110 | BBINOIHATH TECThI, peliaTh 3aa4n U YIpa)XHEHUS 110
00001IeHue 1Mo TEeMe TeMe.
teMe«Teopust cTpoeHus [IpoBOUTH OIIEHKY COOCTBEHHBIX JOCTHKEHUM B
OpraHUYECKUX YCBOEHUU TEMBI.
coenuHeHni A.M. KoppekTupoBaTs cBOM 3HaHMS B COOTBETCTBUU C
byrneposa» TJIAHUPYEMBIM PE3YJIbTaTOM
14, KonTponbnas pabota 3a 1 momyroaue
Tema 3. Kuciopoa- u a3oTcojiep:kaiue opranndyeckue coequnenus (14 u)
15. OpnoatoMHble ciUpThl | DyHKIMOHANBbHAS  TUAPOKCWIBbHAas  rpynna. | Ha3piBaTh CIMPTHI IO MEXTYHAPOIHON HOMEHKIIATYpeE.
['omonornueckuii paa npeaeabHbIX OJHOATOMHBIX | XapaKTepu30BaTh CTPOECHUE, CBOWCTBA, CIIOCOOBI
CIIUPTOB. N3omepus MOJIOKEHHUS | TIOY4YEeHUS U 00JacTU IPUMEHEHHUS TIPeIeTbHBIX
(GbyHKIIMOHANTBHOW Tpynmnbel. BomopoaHas CBs3b. | OIHOATOMHBIX CITUPTOB.
XUMHYECKHUE CBOMCTBA CHUPTOB. AJbIeTHHAs | Y CTaHABIMBATH MPUYUHHO-CIIEACTBEHHYIO CBS3b MEXITY
rpynma. Peakuus »Tepudukanuu, CIOXHBIE | COCTABOM, CTPOSHHEM MOJIEKYJ, CBOWCTBAMU U
s¢upsl.  I[lpumenenue  cnuptoB.  [leiicTBUe | mpuMEHEHHEM METaHOJIa U 3TaHOJIa.
METHJIOBOTO W ATHIJIOBOTO CIHPTOB Ha opranu3Mm | Habmronatk, caMOCTOSATENBHO IPOBOUTH U OMUCHIBATH
YeJioBeKa. XUMUYECKHHN YKCTIEPUMEHT
Jlemoncmpayuu. OKUCIEHNUE CIUPTA B aJIbJIETU/I.
Jlabopamopnsie onvimul. CpaBHEHHUE CKOPOCTH
WCTIApEHHs BOJIBI M ATAHOJIA.
16. MHuoroaromMHbIe OTUIICHTJINKOJTb, KaK npeacrasutens | KmaccuduiumpoBars CIUPTHI MO UX aTOMHOCTH.
CIIUPTHI JIBYXaTOMHBIX W TJIMIEPUH, KaK MPeICTaBUTENb | XapaKTepu30BaTh CTPOCHUE, CBOWCTBA, CIIOCOOKI

TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakius
Ha MHOIOaTOMHBIE CIHUPTHI, MX CBOMCTBA,
nonyyeHue u  npumenenue. Ilonstme 00

MOJTY4eHUS U 00JIaCTH MPUMEHEHHSI MHOTOATOMHBIX
CIIUPTOB.
NnentndummpoBat MHOrOaTOMHBIE CITUPTHI C TIOMOIIIBIO




aHTu(dpHu3ax.

Hemoncmpayuu. KauecTBeHHas peakiys Ha
MHOTI'0aTOMHBIC CITUPTHI.

Jlabopamopnule onvimsi. PacTBOPEMOCTH
TJIUIEpPHUHA B BOJIC

KaueCTBEHHOM pEaKLUH.
HabmonaTh, caMOCTOSITENNEHO TPOBOAUTD U ONUCHIBATD
XUMHUYECKUN SKCIIEPUMEHT

17. deHon CrtpoeHue, MoydeHHe, CBOMCTBA M NMPUMEHEHHE | XapaKTEePU30BaTh CTPOEHHE, CBOMCTBA, CIIOCOOBI
¢enona. KayecTBeHHble peakuud Ha (EHON. | OJYYCHHUS U 00JaCTU IPUMEHEHUs QeHoIa.
B3auMHoe BiusiHuE aTOMOB B MoJsiekysie ¢peHona. | MaeHTuduipoBars GEHOI ¢ MOMOIIbIO Ka4eCTBEHHBIX
Jemoncmpayuu. 3aBUCUMOCTH paCTBOPUMOCTH peaKIHid.
(deHoIa B BO/IC OT TeMIiepaTypbl. BzaumoieicTue
(beHona ¢ OpoMHON BOJOH B XJIOPUIOM Co0uroats npaBmiia 6€30MacHOro 00paIeHHs C
xene3a(lll), kak kauecTBEHHBIE PeaKIIUU benonom

18. Anbneruapl v KeToHbl | DopManbaerug u aneTanbaeTu/, Kak | XapakTepu3oBaTh CTPOCHUE, CBOWCTBA, CIIOCOOBI
MIPE/ICTaBUTENN  albJETUAOB, COCTaB UX | IOJY4YeHHUs ¥ 001aCTH MpUMEHEHHS (OpMaITbAETH A U
MoJieKyJ1. yHKIMOHATIbHAS KapOOHMIIbHAS | alleTalbJeruja.
rpynna. KauecTBeHHble peaklMy Ha anbAeruibl. | MneHTuduuupoBaTh ajabIerubl C HOMOUIbIO
CsoiicTBa, MOJIy4YEHHUE " IPUMEHEHNE | KAUECTBEHHBIX PEaKInil.
¢dopmanpaeruna U - aneranpiaernga.  Peaxnum | CoOmromars mpaBHiia SKOJIOTHYECKH TPAMOTHOTO U
MOJIMKOHIeHCauu i popmanbaeruaa. [lonstie | 6e3omacHoro ooparieHus ¢ GopMabaeTHIOM.
0 KeTOHaX Ha IpUMepe alleToHa.
Hemoncmpayuu. Peakiuu cepeOpsiHOTO 3epKaiia u
CO CBeXenoay4eHHbIM Tupokcuiom Meau(Il) mpu
HarpeBaHMH, KaK KaueCTBEHHbIE PEaKIIUU Ha
aJbJIeT U IbI

19. Kap6onoBsie kucnotel | ['oMonornuecknii pan IpeJenbHbIX | XapaKTepu30BaTh CTPOEHHUE, CBOWCTBA, CIOCOOBI

OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. JKHpHBIC
KHCIOTHl. XHMHUYECKHE CBOHCTBAa KapOOHOBBIX
kuciaoT. [Tomyuenne u npuMeHeHe MypaBbHUHON U
YKCYCHOM KHCIIOT.

Hemoncmpayuu. O6pa3ibl MypaBbUHOH,
YKCYCHOM, MaJIbMUTHHOBOW U CTEAPUHOBOM
KHMCJIOT U MX PACTBOPUMOCTH B BOJIE
Jlabopamopnuie onbimbsl. XUMHUECKHE CBOMCTBA

MOJIy4eHUsl U 00J1IaCTH MPUMEHEHHS] MypaBbUHOMN U
YKCYCHOM KHCJIOT.

Pasznuyars oOmiee, ocoOeHHOE M €AMHUYHOE B CTPOESHUU
Y CBOMCTBAaX OPraHUYECKUX (MypaBbUHOM U YKCYCHOH) 1
HEOPraHMYECKUX KUCIIOT.

Hab6nronath, mpoBOIUTH, OMUCHIBATh U PUKCHPOBATH
pe3ynbTaThl JEMOHCTPAILIMOHHOIO U 1a00paTOPHOTO
XUMHUYECKUX IKCIIEPUMEHTOB.




YKCYCHOM KHUCIIOTBI

CobmnroiaTh IpaBmiIa SKOJIOTHYECKH IPAMOTHOTO U
6e30macHOro oOpareHust ¢ KaApOOHOBBIMU KUCIOTAMHU

20. CrnoxHbIe YPUpEIL. Peaknus atepudukanuu. Crhoxkseie  ddupbl. | OMUCHIBATh peaKIuy 3TepUUKAIIIN KaK 00paTUMOM
Kups XKupbl, ux cocraB u TUAPOJIU3 (KUCIOTHBIA M | OOMEHHBIH MPOIECC MEXTy KUCIOTAMH U CIIUPTAMHU.
menoyHoi ). Mpeuta. ['mapupoBaHue KUPOB. XapakTepu3oBaTh CTPOSHHE, CBOHCTBA, CITIOCOOBI
Hemoncmpayuu. Konnexkuus coxxHbIX 3(QUpPOB. MOJIyYEeHHUsI U 00JIACTH IPUMEHEHHUS )KUPOB.
Konnekuus xxupos. O0pasiisl TBEPIOTO U KUAKOTO | Y CTaHABIMBATH 3aBUCUMOCTh MEKIY PU3NUECKUMU
MblLJIa. CBOICTBaMHM KUPOB, COCTAaBOM MX MOJIEKYJI U
Jlabopamopusie onvimol. Onpenenenue MIPOUCXOXKICHUEM.
HEMpeIeIbHOCTH PACTUTEIBLHOTO Maciia Y IPOU3BOJCTBO TBEPBIX )KUPOB HA OCHOBE
pacTUTEIbHBIX Maced.
HabmonaTh, mpoBOIUTH, OMUCHIBATH U PUKCUPOBATH
pe3yabTaThl IEMOHCTPAIIMOHHOTO U Ta00PaTOPHOTO
XUMHUYECKUX 3KCIIEPUMEHTOB
21. YrneBobl Yraesoasl. MoHocaxapunsl. I'roko3a kak Onpenensats NPUHAIICKHOCTh OPTaHUYECKUX
anpaerunocnupt. Copout. MonodyHoKuCI0E U COEIMHEHUH K YIJIEBOAAM.
cuptoBoe Opokenue. @orocunres. Jucaxapuasl. | PaznuuaTe MOHO-, M- ¥ TOJIMCAXapUIbl IO UX
Caxapo3sa. [Tonucaxapuapl: Kpaxmal, [eJUTI003a. | CIIOCOOHOCTH K THAPOJIH3Y.
Lemoncmpayuu. AnbieruaHbe CBOWCTBA U IIpuBOAUTE IPUMEPHI IPEACTABUTENIEH KAXK 10N IPYIIIIBI
CBOMCTBa MHOTOATOMHBIX CITUPTOB TJIFOKO3BI B YTJIEBOJIOB.
peakuusx ¢ ruapokcuaom meau(Il). Hab6nronats, mpoBOAUTH, OMMMCHIBATH U (PUKCUPOBATH
WNnentudukanus kpaxmana. pe3ynbTaThl IEMOHCTPALMOHHOTO U JIAOOPATOPHOTO
Jlabopamopnvie onvimul. VI3roTOBICHNE XUMHUYECKHUX IKCIIEPUMEHTOB
KpaxMmallbHOTO Kieiictepa. UnenTudukanus
KpaxmMajia Kak KOMIIOHEHTa HEKOTOPBIX IIPOAYKTOB
MATAHUS
22. AMUHBI AMuHOrpymIa. AMWHBI IpeAeIIbHbIC n | OnpenensTe NTPUHAIIEKHOCTh OPraHUIECKOTO

apoMmaruueckre. AHunuH. I[lomyuyeHue aMHHOB.
Peaknma 3uHumHa. XUMHYECKHE CBOMCTBA U
MMPUMEHEHNE aMUHOB.

Jlemoncmpayuu. Iloptpet H. H. 3ununa.
Kosekuysi aHMIMHOBBIX KpacUTENEH.
Jlabopamopuwie onvimul. U3roTOBIEHUE MOIETICH

COEIMHEHMS K aMMHaM Ha OCHOBE aHaJIu3a COCTaBa €ro
MOJIEKYI.

XapakTepu3oBaTh CTPOEHHE, CBOMCTBA, CIIOCOObI
MOJIyYeHUs U 00JIaCTH IPUMEHEHUs aHUITUHA.
AprymMeHTHpOBaTh YyBCTBO IOPJOCTHU 32 TIOCTHKEHUS
OTEYECTBEHHON OPraHNYeCKON XUMUHU.




MOJICKYJI aMHUHOB

Co0roath mpaBuiia 6€30MacHOro 00paIeHus C
AHUJIMHOM U KPAaCUTCIISIMU Ha €T0 OCHOBC

23. AMMHOKHUCIIOTHI. AMMHOKHCIIOTBI, COCTAaB UX MOJICKYJ U CBOMCTBa, | Onpeaensarh NPUHAIC)KHOCTh OPraHUIECKOTO
Kak aM(QOTEpHBIX OPraHWYECKUX COCIUHEHHH. | COSIMHCHUS K aMUHOKHCIIOTAM Ha OCHOBE aHAIH3a
'y, Kak [peAcTaBUTEIh  AMHUHOKHUCIOT. | COCTaBa MX MOJICKYIL.
[Tonyuyenue [IOJIUIIETUI0B peakuuen | XapakTepu30BaTh CBOMCTBA aMHUHOKHUCIIOT KaK
noyMkoHaeHcauuu. [lonarue o nenTuAHOM CBSA3U. | aM(POTEPHBIX COCTUHEHUH.
Jlabopamopnvie onvimul. I3roToBienue mMojaenu | Pa3nuyarh peakiyu MOJUKOHICHCAIIUH U MTEITHIHBIC
MOJICKYJTbI TJIMIIHHA CBSI3U
24. benku CtpoeHue MoeKys OelIKOB: IepBUYHAS, XapakTepu3oBaTh COCTaB, CTPOCHUE, CTPYKTYPY U
BTOpUYHAS ¥ TPETUYHAS CTPYKTYPHIL. CBOMCTBA OEIIKOB.
KadecTtBeHHbIC peakiiuu Ha OCITKH, UX THAPOIIH3, Nnentudunmposars OIKH.
JeHatypauus u 6uojgorudeckue QyHKIUU. OmnuchIBaTh OMOJIOTOYECKHE CBOMCTBA OSIIKOB HA OCHOBE
Jlemoncmpayuu. KaueCcTBEHHbBIEC PEakIMy Ha MEXIPEAMETHBIX CBS3€H XUMHUH U OMOJIOTHHI
OeKu.
25. [MpakTuueckast pabora | UneHTHPUKAIINS OPraHUISCKUX COCTUHEHUI [TpoBoaNTbH, HAOMIOIATH M OMTUCHIBATH XUMUUECKUN
Ne 1. Unentuduxanms SKCIIEPUMEHT JUIsl IOATBEPKICHHS CTPOCHHMS M CBOMCTB
OpPraHUYECKUX Pa3IMYHBIX OPraHUYECKUX COSTMHEHUH, a TAK)Ke X
COCTMHECHUI UACHTU(DUKAIIMNH C TTOMOIIBIO KAYEeCTBEHHBIX PEaKIUit
26. [ToBTOpEeHMe U TectupoBanue, penieHue 3a7a4 U YIpaXHEHUH 110 | BBIMOMHATE TECTHI, peliaTh 3a1a4u U yIPaXKHEHUS IO
000011IeHIE TTO TEME TeMe TeMe.
«Kucnopon- u [TpoBOAKTH OLIEHKY COOCTBEHHBIX JOCTHKEHHI B
a30TcoJIeprKaIre YCBOCHUHU TEMBI.
OpraHHYEeCcKue KoppektupoBath CBOM 3HAHHS B COOTBETCTBHH C
COCTMHCHH S TUTAHUPYEMBIM PE3YJIbTaTOM
Tema 4. Oprannyeckasi XuMusi ¥ 0011ecTBo (8 1)
217. buorexHomorus Pa3Butne 6uotexnonoruu. Tpu HampaBIeHUS OOBACHSATD, YTO TAKOE OMOTEXHOJIOTHS, TeHHas (MITH

OMOTEXHOJIOTHH: TeHHas (UM reHeTHYecKast)
UHXXEHEpUs; KJIETOYHAs! MHKEHEPHUSI,;
Ouosiornyeckas nHxeHepus. ['eHeTnueckn
MoaudummpoBanubie opranuzMel (MO) u
TpaHcreHHas npoaykuus. Kinonuposanue.

reHeTUYecKas) UH)KEHEpHUsl, KJIETOYHas! HH)KEHEepHUs,
Ouonorudeckast HH)XEHEpUs, KIOHUPOBAHHE,
MMMOOMIN30BaHHbBIE ()EPMEHTHI.

XapakTepHu30BaTh POJIb ONOTEXHOJIOTUU B PEIICHUH
IPOIOBOJILCTBEHHOM MPOOJIEMBI U COXPAHEHUH 3/I0POBbSI




NmMmoOunuzoBanHbie (PepMEHTHI U UX 4esioBeKa
MIPUMEHEHHUE.
Jlemoncmpayuu. BuaeodparMeHThI U claiabl 1O
OMOTEXHOJIOTHH M UMMOOMIN30BaHHBIM
dhepmeHTam
28. [Tonnmepst Knaccudukanus nonumepos. MickyccTBeHHbIE KnaccupunupoBate  mosuMepsl [0 Pa3IMYHBIM
MIOJINMEPBI: UEJUTYJIOU/, alleTaTHBIN MIENK, OCHOBaHUSIM.
BHCKO3a, IeJTo(aH. Paznuyars UCKYCCTBEHHbBIE MOJIUMEDHI,
Jemoncmpayuu. Konnexuus noIuMepoB. KIacCU(PUIUPOBATh HUX U WUIIOCTPUPOBATH TPYMIIBI
Komnnekuusi CMHHTETUUECKHUX TTOJIMMEPOB U MOJIMMEPOB MTPUMEPAMHU.
U3JICITUI U3 HUX YcTaHaBIMBaTh CBSI3U MEXAY CBOMCTBAMHU MOJIMMEPOB U
00J1aCTSIMH UX IPUMEHEHUS
29. CuHTreTnueckue [Tonumepuszanuss ¥ TMOJUKOHACHCAlMs, Kak | PaznuuaTe moammepu3anuio U MOJIUKOHICHCALUIO.
MIOJIUMEPBI crocoOb! momydeHus nosumMepoB. Cuaternueckue | [[pyBOIUT,  MpPUMEPBl  3TUX  CHOCOOOB  TONYYCHHS
Kay4qyKH. [Tonuctupomn, TedIoH U | IOJIMMEPOB.
TTOJTMBUHUIIXJIOPU/I, Kak | OnUChIBaTh CHHTETHYECKHE KaydyKH, TIaCTMAacChl U
MIpeICTaBUTENH I1JIaCTMACC. CuHTeTndeckue | BOJIOKHA HAa OCHOBE CBSI3HM CBOICTBAa — MPUMEHEHHE
BOJIOKHA: KallpOH, HAIIIOH, KeBIap, JTaBCaH.
Jemoncmpayuu. Konnexuus CUHTETHUYECKUX
MOJIMMEPOB: TIACTMACC U BOJIOKOH U M3JEIHN U3
HUX
30. [Tpaktnueckass pabora | Pacmo3naBanmue miacTMacc U BOJIOKOH [IpoBonuTh, HAOMIOAATP W OMHUCHIBATH XUMHYECKHI
Ne 2 Pacno3HaBanHme AKCIIEPUMEHT ISl HICHTU(UKAIIUY TIIaCTMACC M BOJIOKOH
MJIACTMACC ¥ BOJIOKOH C IOMOIIbIO KAYECTBEHHBIX PEAKIINIl
31. WroroBas kKoHTposIbHas paboTa
32. [IpakTuueckas padora Ne | KauecTBeHHbIE peakliiy Ha OpTaHHYECKHE [TpoBoaNTH, HAOIIOIATH ¥ OMTUCHIBATH XUMHUECKUN
«KayecTBEHHBIE pEaklMK | COETMHEHUS AKCIIEPUMEHT /ISl UIeHTU(UKALIMY T1JITAaCTMAcC ¥ BOJIOKOH
Ha OpraHuYecKue C TIOMOIIIbIO KAYECTBEHHBIX PEaKIUit
COEIMHEHUS»
33. [ToBTOpeHue u TectupoBanue, peuieHue 3aa49 ¥ yIPaAKHSHUHA BrITTOTHATE TECTHI, pemaTh 3a/1a4u ¥ YIPAKHEHHS 110

00o011eHuE 10 TeEMe
Opranuyeckasi XuMus 1

10 TCMC

teme. [IpoBOIUTH OLIEHKY COOCTBEHHBIX IOCTUKEHUN B
YCBOEHUHU TeMbl. KOppeKTHPOBATh CBOM 3HAHUS B




00111eCTBO

COOTBETCTBHH C INIAHUPYEMBIM PE3yJIbTATOM

34, IToBTOpeHue u 0606menne kypca xumun 10 kiaacca.

TemaTnyeckoe miaHnpoBanue mo xumum 11kiaace

Tema Koi-Bo vacos
1. | Ctpoenue BemiecTB 9
2. | XUMHUYECKHUE PEaKIIHH 13
3. | BemecrtBa u ux cBoiicTBa 9
4. | Xumus 1 COBPEMEHHOE O0IIECTBO 3
Hroro 34
KosmmmuyecTBO YPOKOB 110 YeTBepTAM XuMus, 11kiace
YerBepTh 1 2 3 4 Bcero
KomnyectBo ypokoB | 8 8 10 8 34

IIpumepHoe TemaTHUecKoe IJIaHUPOBaHMe Kypca 11 kiaacca

Tema ypoka

OcHOBHOE cofiepKaHUE ypoKa

XapakTepuCTUKA OCHOBHBIX BUJIOB JIETETLHOCTH
oOyyaromuxcs (Ha ypoBHE y4eOHbIX 1eHCTBHIA)

Tema 1. Ctpoenue BemectB (9 u)

1 OCHOBHEIE CBEAECHUS O
CTPOEHHUH aToOMa

CtpoeHue aToMa: cocTaB spa (HyKJIOHBI) U
a1eKTpoHHas o6onouka. [TorsTue 06 n3oromnax.
[ToHsATHE O XUMHUYECKOM DIIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJTHHAKOBBIM 3aPsIOM
sanpa.

AprymMeHTHpOBaTh CI0KHOE CTPOEHHE aTOMa KakK
CUCTEMBI, COCTOSIIEN U3 AAPA U SIEKTPOHHOU
000JI0YKH.

XapakTepu3oBaTh YPOBHHU CTPOCHUS BEIIECTBA.
OmnwuceIBaTh yCTpOiicTBO U paboTy bombioro
apOHHOTO KoJutanaepa

2 [Tepuoamueckas
CHCTEMA XUMHUYECKHUX

®dusnyeckuii CMbICT TpUHATON B Tabmuue [I. U.
MeHieneeBa CUMBOJIMKH: TTOPSIIKOBOTO HOMEpa

OnuceBaTh CTPOCHUEM aTOMa XUMHUYCCKOI'0O 3JICMCHTA
Ha OCHOBE €10




3JICMCHTOB
. . MennaeneeBa B
CBETE YUEHHUS O
CTPOCHHUH aToOMa

3JI€MEHTa, HOMEpAa NEepUoJla U HOMEpPA TPYIIBL.
[Tonstue 0 BaJICHTHBIX AJIEKTPOHAX.
OTtoOpaskeHue CTPOCHUS IIEKTPOHHBIX 000JI0UEK
aTOMOB XUMHYECKHUX DJIEMEHTOB C IOMOIIbIO
3JEKTPOHHBIX u AIIEKTPOHHO-TpadUIECKUX
dbopmyL. OObsicHeHUE 3aKOHOMEPHOCTEH
W3MEHEHHUs CBOMICTB 3JEMEHTOB B INEPHOJAX U
rpyIIax NePUOIUIECKON CUCTEMBI, KaK CJICICTBHE
WX  JJEKTPOHHOTO  CTPOEHUA. JEKTPOHHbIE
CceMEeNCTBa XUMUYECKHUX JIEMEHTOB.
Jlabopamopuwie onvimul. MoaenupoBaHue
noctpoenus Ilepuoanueckoil cucTemsl ¢
TTOMOIIIBIO KAPTOUEK

MIOJIOXKEHUS B IEPUOIMUECKON CUCTEME

. Y. Menneneena.

3anuchIBaTh JICKTPOHHBIE U AJIEKTPOHHO-
rpadgudeckre GopMyJIbl XHMHUYECKUX JIEMEHTOB.
OHpeI[eJISITB OTHOIICHUEC XUMHUYCCKOI'O 3JICMCHTA K
onpeeIEHHOMY JIEKTPOHHOMY CEMEUCTBY

CpaBHeHue
[Iepnonnueckoro
3aKOHA U TEOPHUH
XUMHUYECKOT0 CTPOEHUS
Ha puiocodckoi
OCHOBE

[Ipennoceuiku otkpeiTus [lepuoauueckoro 3akoHa
U TEOPUH XUMUYECKOTO CTPOCHHS OPTraHUYECKUX
COEIMHEHUI; POJIb JIMYHOCTH B UCTOPUM XUMUU;
3HAQYCHHE TPAKTUKH B CTAHOBJIICHHH U PA3BUTHHU
XUMHUYECKUX TEOPUH.

Jlemoncmpayuu. Ioptpetst [. . MenneneeBa u
A. M. bytnepoBa

[IpencraBisTh pa3BUTHE HAYYHBIX TEOPUI MO CIIUPAIIH
Ha OCHOBE TpEX GopmynupoBok [leproanueckoro
3aKOHA U OCHOBHBIX HANPAaBIEHUN Pa3BUTHUS TEOPUU
CTPOEHUS (XMMHYECKOI0, 3JIEKTPOHHOTO 1
MPOCTPAHCTBEHHOTO).

XapakTepu30BaTh POJIb MPAKTUKHU B CTAHOBJICHUU U
Pa3BUTUU XUMHYECKOU TEOPHH.

ApPryMEeHTHpPOBATh YYBCTBO FOPJIOCTH 32 JOCTHKECHHS
OTEUECTBEHHOW XMMHUHU U BKJIJl POCCUNCKUX YUEHBIX B
MHPOBYIO HAYKY

HNonHas xumuueckas
CBSI3b U MOHHBIC
KPUCTa/UINYECKHE
peLETKU

KatuoHsl 1 aHHMOHBI: UX 3apsiAbl ¥ KIacCuDUKAIHS
M0 COCTaBy Ha TMPOCTBIE U  CIOXKHBIE.
[IpencraBurenmu. [TonsitTne 00  WOHHOM
XMMHYECKOM CBsI3U. MOHHAs KpucTauindecKas
pemérka W (¢U3MYECKHE CBOWCTBA BEIIECTB,
00yCIIOBJIEHHBIE 3TUM CTPOEHHUEM.
Jlemoncmpayuu. Monenb HOHHON
KPUCTAJUTMYECKOM PEIIETKH Ha TPUMEPE XJIOpUAA
Hatpusi. MuHepabl ¢ 3TUM TUIIOM
KPUCTAJUIMYECKON PEIIETKON: KaJIbIUT, FAJINT.

XapakTepu30BaTh HOHHYIO CBSI3b KaK CBSI3b MEXK]Y
WOHaMH, 00pa3yIOMUMHUCS B pe3yJbTaTe OTAaun WU
npuéMa FJIEKTPOHOB aTOMaMU WJIM TPYMIaMi aTOMOB.
Onpenenars NPUHAIIEKHOCTh MOHOB K TOW WJIM MHOMN
rpyIIie Ha OCHOBaHUM UX 3apsi/ia U COCTaBa.
XapakTepu3oBaTh (U3NUYECKUE CBONCTBA BEILIECTB C
MOHHOH CBSI3bI0, KaK (DYHKIUIO BUA XUMUYECKON
CBSI3U M TUNA KPUCTALITMYECKON PEIIETKH




KoBanentHas [TonsaTue 0 KOBAQJICHTHOM cBs3U. | OnuChIBaTh KOBAJIEHTHYIO CBSI3b, KAK PE3YJIbTAT
XUMUYECKas CBS3b. DNEeKTPOOTPULIATEILHOCTD, HETOJIsIpHAs U | 00pazoBaHMs OOUIMX JIEKTPOHHBIX Map WM KaK
ATOMHBIE U MoJIApHAs ~ KOBAJICHTHBIE  CBSI3U.  KpaTHOCTH | pe3ynbTaT MepeKpbIBaHUS SJIEKTPOHHBIX OpOUTANIEH.
MOJIEKYJIAPHBIE KOBAJIGHTHOM CBsi3u. Mexanusmbl oOpaszoBanus | KimaccuduuupoBaths koBaneHTHBIE CBsI3U 110 D0,
KPUCTAJUITMYECKUE KOBaJICHTHBIX CBfI3€i: OOMEHHBI U JOHOPHO- | KPATHOCTH U CIIOCOOY NMEPEKPhIBAaHUS 3JIEKTPOHHBIX
peleéTKH akuentopueiid.  [lonspHOCTE  MONEKYJBI, Kak | OpOHMTaNEH.

CIIEICTBUE TOJSPHOCTH CBSI3M U TeoMeTpuH | XapakTepu3oBaTh (PU3HUECKHE CBOWCTBA BEIIECTB C

MoJeKybl. Kpucrammmyeckue pemérkd ¢ STHM | KOBAICHTHOMW CBS3BIO, KaK (PYHKIUIO KOBAJICHTHOM

TUIIOM  CBA3U: MOJICKYJSPHbIE M  aTOMHBIE. | CBSI3U U TUIA KPUCTANIMYECKON PEIIETKU

du3nYecKue CBOWCTBA BEIECTB, 00YCIOBICHHBIC

TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Jlemoncmpayuu. Monenu MONEKyIIpHON

KPHUCTAJUIMYECKOMN PEIIETKU Ha IPUMEPE «CYXOTO

JIbJIa» WK MO/ U aTOMHOM KPUCTAININYECKON

peETKH Ha IpUMepe aiMasa, rpadura uin

kBapua. Mojenb MosisipHOro o0béMa raza
Meramnueckas ITonsaTue 0 METaJUIM4ECKOU CBA3U U | XapaKkTepu30BaTh METAIIIMYECKYIO CBA3b KaK CBA3b
XUMUYECKas CBA3b METAUIMYECKUX  KPUCTAUIMYECKUX  PEIIETKAX. | MEXAy HOH-aTOMAMM B METAJIax U CIUIaBax

®dusznyueckue CBOMCTBA METAIOB Ha OCHOBE HX
KPUCTAJUIMYECKOTO CTPOCHHUSI. [Ipumenenue
METAJUIOB Ha OCHOBE HX CBOMCTB. UEpHBIE U
IIBETHBIC CILIaBEI.

Jlemoncmpayuu. Monenu KpucTaJNInueCKUxX
PELIETOK METAIIOB.

Jlabopamopuvie onvimul. KOHCTpyHpoBaHUE
MO METAUINYECKON XUMHUYECKOM CBA3U

HIOCPECTBOM 0000IIECTBIEHHBIX BaJI€HTHBIX
JJIEKTPOHOB.

OOBACHATH EAMHYIO IPUPOTY XUMUUECKUX CBSI3EH.
XapakTepr3oBarh (U3NYECKHE CBONCTBA METAILIOB,
KaK (DyHKIMIO METAIIIMUECKON CBSA3U U
METAJUIMYECKON KPUCTAININYECKON PEIIETKI

Bonoponnas
XUMHYECKAS CBA3b

MexmMonexynspHas u BHYTPUMOJIEKYJIIpHASI
BOJIOPOJHBIE CBS3H. 3HAUEHUE MEKMOJIEKYIISIPHBIX
BOJOPOJHBIX CBsI3ed B IPUPOAEC U IKU3HH
YelioBeKa.

Hemoncmpayuu. BuneodparMeHThI U clai bl
«CTpYyKTypHBI OenKay.

Jlabopamopuvie onvimul. Jlenarypanus 6enka

XapakTepru30BaTh BOJIOPOJAHYIO CBSI3b KaK 0COOBIN THIT
XAMHYECKOU CBS3H.

Paznnuarh MEXMOJIEKYISPHYIO U
BHYTPHUMOJICKYJISIPHYIO BOJOPO/IHBIC CBSI3H.
PackpsiBaTh poJIb BOJOPOAHBIX CBSI3€H B OpraHU3aluu
MoOJIeKyJ OunomnoaumMepoB, — 6enkos u JIHK, —Ha
OCHOBE MEKIIPEIMETHBIX CBsI3el ¢ OMOJIOTHEH




8 [Tomumepst

[Tonyuenue MOJIMMEPOB peakuusiMu
MOJIMMEPU3ALUHI u MTOJIMKOH/ICHCALINH.
Baxwueiiime  mpeAcTaBUTENM — IJIacTMacCc U
BOJIOKOH, UX MOJIyYEHHE, CBOMCTBA U IPUMEHEHUE.
[ToHsiTHE O HEOPraHMYECKUX IMOJUMEpPaX M HX
MPEICTaBUTENH.

Jlemoncmpayuu. Konnexuun «IlnactMacce»,
«Bonokna». OOpa3upl HEOPraHUYECKUX
MOJIMMEPOB — BEILIECTB ATOMHOM CTPYKTYPBI

XapakTepu3oBaTh NOJUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COSMHEHMSL.

Paznuuare peakuuu nomMepusanuu u
MIOJINKOHIEHCALIUH.

OnuceiBaTh BaKHEHIINE IPEACTABUTENM IIACTMACC U
BOJIOKOH U Ha3bIBaTh 00JACTH UX IPUMEHEHHUS.
YcTaHaBIMBaTh €JMHCTBO OPraHUYECKON U
HEOPraHWYECKOM XMMHUU HAa IPUMEPE HEOPraHUYECKUX
HO0JIUMEPOB

9 JlucriepcHbIE CHCTEMBI

[TonsaTne o mucrepcHOM ¢aze W JAUCTICPCHOHHOMN
cpene. ArperatHoe COCTOSIHUE pa3Mep YacTHI]
(da3pl, Kak OCHOBa JUIA  KJIacCH(pUKAIMU
JTUCTIEPCHBIX CHUCTEM. OMYIbCHH, CYCIICH3UH,
a’p030JId — TPYHONbl TPYOOTUCHEPCHBIX CHUCTEM,
WX TPEJICTABUTENU. 30JIM W TEIu — TPYIIIIbI
TOHKOJUCIEPCHBIX CHUCTEM, HUX MPEICTABUTEIN.
[TonsTHE O cCUHEpPE3UCE M KOATYJIISIUH.
Jemoncmpayuu. Konnexkuun o6pa3ion
Pa3IUYHBIX JTUCTIEPCHBIX cucTeM. CHHEpe3ncC u
KOaryJsius

Jlabopamopnvie Oonwvimal. [Tonyuenue
KOJUIOMJHOTO  pacTBOpa  KypHUHOro  Oelka,
HCCIIEIOBAHUE €TI0 CBOMCTB C TOMOIIBIO Ja3€pHOU
YKa3Kd M  TPOBEACHUE €ro JIeHaTypaluu.
[Tonyyenne HSMynbCHU pPACTHUTEIBHOTO Macia M
HaOmoneHne 3a e€ paccioenueM. [lomydenwue
CYCIICH3UH «U3BECTKOBOTO MOJIOKA» H
HaOIoAcHUE 3a €€ ceIUMEHTaIlueH

XapakTepru30BaTh Pa3IUYHbBIC TUIIBI AUCTIEPCHBIX
CUCTEM Ha OCHOBE arperaTHoOro COCTOSIHUS
JTUCTIEPCHOM (a3bl U AUCTIEPCHOHHOM Cpeibl.
PackpsiBaTh poJib pa3iIuyHBIX THUIIOB JUCIIEPCHBIX
CUCTEM B YKU3HH IIPUPOJIBI U OOIIECTBA.
[TpoBoUTH, HAOTIOIATH M OMIMCHIBATH XUMUYECKUMA
SKCTIEPUMEHT

Tema 2. Xumuueckue peaxuuu (13 1)
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Knaccudukanms
XUMHYECKHUX PEaKIIHi

Knaccudpukanus  peakuuid 1o  pasiUyHBIM
OCHOBAHMSIM: I10 YHCIIY U COCTaBy PEareHTOB U
MPOAYKTOB, 1O (aze, MO HCIOJIb30BAHUIO
Karanu3aTtopa wid (EpMEHTa, IO TEIIOBOMY
s dekry. Tepmoxummueckrue ypaBHEHUsI PEaKIIHA.
Jlemoncmpayuu. PacTBOpeHUE CEpHOM KUCIIOTHI U
aMMHAYHOU CeTUTPHI U (PUKCALIMS TEIIOBBIX
SIBJIEHUM JIJT 3TUX IPOLIECCOB

OmnpenensaTs MPUHAUIEKHOCTh XUMHYECKOH PeaKIu
K TOMY WJIM HUHOMY THUITy HA OCHOBAaHHH IO PA3JIMYHBIX
HPU3HAKOB.

OTpaxaTh Ha MUCbME TEIUIOBON 3PPEKT XUMUIECKUX
peakuuii ¢ TOMOIIBI0 TEPMOXUMHYECKHAX YPaBHEHHH.
[MonTBepkaTh KOJTMYECTBEHHYIO XapaKTEPUCTHKY
9K30- ¥ SHJIOTEPMHUUECKHUX PEaKLuii pacyéTamMu 10
TEPMOXUMHYECKUM YPABHEHUSIM.

11 AsnoTponus AuoTponu3anus U U30Mepu3alus, Kak peakuuu | XapakTepHu30BaTh AJUIOTPOMU3ALMIO U U30MEPU3ALIUIO,
0e3 M3MEHEHHUsI COCTaBa BEIIECTB. AJIOTPONHUS U | KaK peakiiu 0€3 M3MEHEHHUs COCTaBa BEIIECTB,
€€ IPUYUHBI. AJUIOTPOIHUIO U €€ IPUYUHBI.

12 Cxopoctb xuMuueckux | @akToppl, OT KOTOPBIX 33aBUCUT CKOpPOCTh | Y CTaHABIMBATh 3aBUCUMOCTbh CKOPOCTH XUMUYECKOM

peakuui

XUMUYECKHX PEaKLHUW: IPUPOJA Pearupyromunx
BEILIECTB, TeMIIepaTypa, miouiaab ux
CONPUKOCHOBEHUSI PEATHPYIOIIMX BEIIECTB, HX
KOHILICHTpalUs,  IPUCYTCTBHE  KaTajlu3aTopa.
[lonsatne o  karaimsze.  DepMmMeHTH,  Kak
Ouosiornyeckue Karaausaropbl. IHrMOUTOPHI, Kak
«AHTOHHMMBD» KaTalIU3aTOPOB U UX 3HAYECHUE.
Llemoncmpayuu. B3auMoaencTBUs paCTBOPOB
COJISTHOM, CEpHOM U YKCYCHOM KHUCJIOT OJIMHAKOBOM
KOHIICHTPALUU ¢ OAMHAKOBBIMHU KyCOUKaMH
(rpaHynamu) HUHKA U B3aUMOJIEHCTBHE
OJIMHAKOBBIX KYCOYKOB PAa3HbIX METAJIIIOB
(Maruwms, MHKA, JKeJie3a) C PaCTBOPOM COJISTHOM
KHUCJIOTBI, KaK IIPUMEpP 3aBUCUMOCTU CKOPOCTH
XUMHUYECKHUX PEAKIUI OT MPUPOJIbI BEIIECTB.
B3aumoneiicTBre pacTBOPOB THOCYIIb(aTa HATPHS
KOHLIEHTPALUU U TEMIIEPATYpPbI C pACTBOPOM
CEpHOM KHUCIOTHL. MOAENMpPOBaHUE «KHUIISIIETO
cios». ['eTeporeHHbIN KaTanu3 Ha IpuMepe

pEeaKIMu OT MIPUPOJIBI PEAarHPYIOIIUX BEIIECTB, UX
KOHLIEHTpalM1, TEMIIEPATYPhl U MJIOIMAIN UX
COTIPUKOCHOBEHHUSI.

PackpbIiBaTh posib KaTaan3aTopoB Kak (hakTOpoB
YBEJIUYCHUS] CKOPOCTU XUMUYECKON pPEeaKIuu 1
paccMaTpuBaTh HHTUOUTOPHI KaK «aHTOHUMBD)
KaTaJIu3aTOPOB.

XapakTepu3oBarh (hepMEHTHI Kak OMOIOTHYECKUE
KaTaJIn3aTOPbI OEITKOBOM MTPUPOIBI U PACKPBIBATH X
POJb B IPOTEKAHUU OMOXUMUYECKUX PEaKIuil Ha
OCHOBE MEKITPEIMETHBIX CBsI3el ¢ OMOJIOTHEH.
[IpoBoNTH, HAOTIOIATH M OTIMCHIBATH XUMHUYECKUMA
SKCTICPUMEHT




pa3noKeHus epoKCcHia BOAOPO/1a B MPUCYTCTBUU
JTMOKCH/Ia MapraHia.

Jlabopamopusie onvimul. Vicionab3oBaHue
HEOpPraHMYECKUX KaTalln3aTopoB (coseil xenesa,
HOAMUAA KaJKsl) U MPUPOJIHBIX OOBEKTOB,
coJiepKalIux Karajaasy (ChIpoe MsICO, KapTo]eb)
JUTSI Pa3JI0KEHUS IIEPOKCHUIA BOAOPOIa

13 ObpaTumocTb Knaccupukanus  xumudeckux  peakuuid 1o | OmUChIBaTh COCTOSIHUS XUMUYECKOTO PAaBHOBECHSI U
XMMHYECKMX PEaKIUi. | mpu3HaKy WX HampajieHus. [loHstue 00 | mpemiarath COCOOBI €r0 CMEIICHUS B HEOOXOIUMYIO
14 XUMHUECKOE 00paTUMBIX peakuusx u XUMHUYECKOM | CTOPOHY HAa OCHOBE aHAJIM3a XapaKTEPUCTUKU PEaKLINU
paBHOBecHe H criocoObl | paBHOBecuu. I[lpunuun Jle-lllarense u cnocoOs! | u npunuuna Jle-Illartense.
€ro CMEIEHUS CMeIlleHUs XuMHuYeckoro pasHoBecus. OOmas | [IpoBoauTh, HaOIIOAATH U ONKUCHIBATH XMMUUYECKUN
XapaKTEePUCTUKA PEaKIUid CHUHTE30B aMMHAaKa W | SKCIEPUMEHT
okcuaa cepbl(VI) u paccMOTpeHue yCIOBHIA
CMEIIEHUS UX PAaBHOBECHUS Ha ITPOU3BOICTBE.
Jlemoncmpayuu. CMenieHne paBHOBECHUS B
cucreme Fe®* + 3CNS™ < Fe(CNS)3
Jlabopamopnvie onvimsi. nnroctpanus npaBuia
beprosie Ha mpakTUKE — MPOBEAECHUE PEAKLIUN C
00pa3oBaHHEM OCaJKa, Ta3a U BOJIbI
15 I'mpponms OOpatumsplii u  HeoOpaTHUMbI  THAPONU3bL. | OnpeAensTs THI THAPOIU3a COU HAa OCHOBE aHATN3a
I'mppomu3 conmeit um  ero Tunbel. ['maponus | e€ cocTasa.
OpraHUYECKUX COETMHEHUI B #uBbIX | Knmaccudunuposars rugaponus coneit
OpPraHu3MOB, Kak OCHOBa OOMEHa BEIIECTB. | IO KATHOHY U aHUOHY.
ITonsTue 06 sHEpreTHUECKOM OOMEHE B KJIETKE U | XapaKTepH30BaTh POJIb THAPOJIH3a OPTaHUYECKUX
pOIY THAPOIN3a B HEM. COCTMHEHMH, KaK XUMUYECKOH OCHOBBI OOMEHa
Jlabopamopnvie onvimoi. ctibiTanne BEILIECTB U SHEPTUH B KUBBIX OPTaHU3MaX.
MHJMKaTOpaMH CpeJibl pacTBOPOB COJIei [IpoBoNTH, HAOTIOIATE M OMIMCHIBATH XUMUYECKUIA
Pa3IUYHBIX TUIIOB. SKCHEPUMEHT
16 Kontponbnas padora 3a 1 monyroaue
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OKHUCIINTENLHO-
BOCCTAHOBUTEIBHBIE
peakuu

CreneHb OKHUCIIEHHS U €€ OIpeAceHUe 110
dbopMyllaM OpPraHMYECKUX U HEOPTaHUYECKUX
BEILIECTB. DIIEMEHTHI U BEILIECTBA, KAK OKUCIUTEIN
u BoccraHoBuTenu. [loHstTue o mponeccax
OKHCIEHUs M BoccTaHOBieHUs. (CocTaBieHHe
YpPaBHEHUN XMMHYECKUX pEaKklUil Ha OCHOBE
ANEKTPOHHOTO OanaHca.

Jlemoncmpayuu. BzauMoieicTBHE IMHKA C
COJITHOW KUCIIOTOM U HUTPATOM cepedpa.
Jlabopamopnvie onvimsi. OKUCIUTENHEHO-
BOCCTAaHOBHUTEJIbHAS PEAKIUs U peaKius 0OMeHa
Ha [IpUMepe B3aUMOJEHCTBUS paCTBOPOB
cynbdara menu(Il) ¢ xenezom u pactBopom
LIEJIOYH.

OnpenensiTb OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
pPEeaKIMK KaK MPOIECChl C U3MEHEHUEM CTETICHEH
OKHCJICHHUS 3JIEMEHTOB BEILIECTB, YYaCTBYIOLIUX B
peaxkuuu.

Pa3znuyaTh OKUCAUTENH M BOCCTAHOBUTEIb, TPOLIECCHI
OKHCJICHUS U BOCCTAHOBJICHUSI.

Cocransats ypaBHeHusi OBP Ha ocHOBE 371€KTPOHHOTO
OanaHca.

[IpoBoauTh, HAOIIOIATH M OMIUCHIBATH XUMUYECKUMA
SKCIIEPUMEHT

18 ONeKTpOoIn3 pacIiiaBoB | XapaKTepUCTHKa JJIEKTPOIIN3A, Kak | OnuChIBaTh 2JEKTPOIN3 KaK OKHCIUTEIBHO-
U PacTBOPOB. OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHOTO  IIPOLECCA. | BOCCTAHOBUTEIBHBIN IIPOLECC.

19 IIpaxTryeckoe OcoOeHHOCTH 2JEKTpOJIN3a, MPOTEKAIOIIEro B | Pa3znmuyarh eKTpoau3 paciuiaBoB M BOAHBIX
IIPUMEHEHHE pacTBopax JIEKTPOJIUTOB. IIpakTnyeckoe | pacTBOPOB.

JJIEKTPOJIN3a MIPUMEHEHHE DJIEKTPOJIM3A: MTOYYEHHE TAION€HOB, | XapaKTepu30BaTh MPAKTUUYECKOE 3HAUCHUE
BOJIOpOZA, KHCIIOPOJA, MICIOYHBIX METAIOB H | AJIEKTPOJIM3a HA PUMEPE MOJYYECHHS aKTUBHBIX
LIEJIOYEH, a TakKe AaJFOMUHHUS DJIEKTPOJIM30M | METaJUIOB M HEMETAJUIOB, a TAK)KE TalbBaHOIUIACTHKH,
pacniaaBoB W PAacCTBOPOB  COECIMHEHMH OTHX | raIbBaHOCTETWH, paMHUPOBAHUH IIBETHBIX METAJUIOB
anemMeHTOB. [IoHATHE O raJbBaHOILIACTHKE,
rajJlbBaHOCTETUH,  Pa(QUHUPOBAHUM  IIBETHBIX
METAJIJIOB.

20 IIpakTuyeckas pabora | Pemenue sxcrepuMeHTaNbHBIX 33/1a4 [0 TEME [1nanupoBath, MPOBOIUTH HAOIIOAATH U ONUCKHIBATD
Ne 1. Pemienue «XUMHUYECKask peakIys» XUMHUYECKHH SKCIIEPUMEHT C COOJIIOJICHUEM TpaBUI
JKCIIEPUMEHTAIIBHBIX TEXHHUKH 0€3011acHOCTH
3a/1a4 110 TeMe
«XHUMHUYECKast
peakuus»

21 IToBTOpEHUE U TectupoBanue, pelIeHUE 3a1a4 U YIPA)KHEHUH 110 | BBINIOJIHATB TECTHI, pelaTh 3aa4y U YIPAKHEHUS 110

00001eHne

TEMEC

TEME.




HU3y4YEHHOTO

HpOBOI[I/ITB OLCHKY COOCTBEHHBIX ,Z[OCTPI)I(GHPII}'I B
YCBOCHUH TEMBI.

KOppCKTI/IpOBaTB CBOM 3HaHHA B COOTBCTCTBHH C
TUIAaHUPYCMBIM PE3YJIbTAaTOM

22 KonTponbnas padora Ne 1 «CtpoeHue BeniecTBa. XuUMUYecKasi peakius»
Tema 3. BemmecTBa u ux cBoiicTsa (9 4)

23 Meraisl Ou3nyecKkue CBOWCTBA METAIOB, Kak (yHkuusa | Xapaktepu3oBarb  (U3NYECKUE U XUMHUYECKHE
X CTpoeHus. JleneHue METayuioB Ha TPYINIBI B | CBOMCTBA METAUIOB KaK (YHKIHIO CTPOSHHS HX
TEXHUKE W XUMHUU. XHMHYECKHE CBOMCTBA | aTOMOB M KPHCTAJIOB Ha OCHOBE IPEJCTaBICHUNA 00
METaJUJIOB u 3JIEKTPOXUMHUYECKUI psan | OBP u nonoxeHus: METAIJIOB B 3JEKTPOXUMHUYECKOM
HanpspkeHud.  IloHATHEe 0  MeETAIOTEpMUM | pALy HaIPsKEHUH.
(aIFOMUHOTEPMUHU, MAaTHUETEPMUU U JIP.). HabutoiaTe 1 onuceiBaTh XMMUYECKUN 3KCIIEPUMEHT
Lemoncmpayuu. Konnexuns MeTaoB.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOU
KHUCJIOTBI ¢ ME/IbIO. BCIIbINIKa TEPMUTHOM CMECH.
IToptper
H. H. bekerosa

24 Hewmeramisr. Hewmerannsl kak okucaurenu. Hemeramisl kak OmnuceIBaTh 0COOEHHOCTH IOJIOKEHHSI HEMETAIJIOB B
BOCCTaHOBUTENHU. P anexktpooTpunarensHoctu. | [lepuonnueckoit tabnuue J{. . Menneneesa,
Lemoncmpayuu. Konnexkuns HEMETAIIIOB. CTPOEHHE UX ATOMOB U KPUCTAJLIOB.
. BeITecHEeHHE ranoreHoB U3 UX PacTBOPOB CpaBHUBaTh CLIOCOOHOCTH K aJIJIOTPOIUU C
JPYTUMHU raJlor€HaMu MeTaJlJIaMU.

25 biraropoansie rassl WnueptHbIE NI OmaropoiHbIe raspl. | XapakTepu3oBaTh 00IIHMe XUMUYECKHE CBOWCTBA
JleMoHcTpanuu. HemeTauioB B ceete OBP u ux nmonoxxenus
BeiTecHeHHE TajOreHOB M3 HMX  PacTBOPOB | HEMETAUIOB B PSAY JIEKTPOOTPUIATENHHOCTH.
JPYTHUMH TaJIOT€HaMHU

26 Kucnotsr KucnoTsl ¢ TOUKM 3peHHss aTOMHO-MOJIEKYJIApHOTo | COOTHOCHUTH MIPENCTAaBUTENIEH OPIraHUUECKUX U

HEOpPraHWYECKUE U ydeHus. KHCIOTBI ¢ TOYKHM 3pEHHS TEOPUM | HEOPTaHUYECKUX KHCIOT C COOTBETCTBYIOIIEH
OpraHu4YecKue ANEKTPONIUTUYECKON ucconuanuu. Kuciorel ¢ | Ki1accu(UKaIMOHHON TPYIION.

TOYKH 3pEHUS MPOTOHHOW Teopuu. OOmue

OmnuceIBaTh 0OITHE CBOMCTBA OPraHUYECKUX U




XUMHUYECKHEe CBoMcTBa KucnoT. Knaccudukanus
KHCIIOT.

Jlabopamopmuwiii onvim. UccnenoBanue
KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOM U
YKCYCHOM KHCJIOT KareabHbIM METOJIOM IIPHU UX
pa3baBiIeHUH BOJOM.

HEOpPraHUYeCKUX KUcIoT B cBete TO/] v ¢ no3unuu
OKHCJICHUSI-BOCCTAHOBJICHUS KATHOHA BOJOPO/Ia WIH
aHMOHA KUCJIOTHOTO OCTaTKa.

OnpenensiTh 0COOEHHOCTH XMMHUYECKUX CBOWCTB
A30THOM, KOHIIEHTPUPOBAHHOW CEPHOM U MypPaBbUHOM
KHCJIOT.

[IpoBoauTh, HAOMIOIATH U OOBICHATDH PE3YNIbTATHI
MPOBEAEHHOTO XMMUYECKOTO IKCIIEPUMEHTA

27 OcHoBaHus OcHOoBaHHMS ¢  TOYKM  3peHHS  aTOMHO- | OnuchIBaTh HEOpraHWYeckrue ocHoBaHus B cBete TO/I.
HEOpraHu4YecKue u MOJIEKYJIsipHOTO yueHHus. OcCHOBaHUs € TOYKHM | XapaKTepu30BaTh CBOMCTBA OPraHUYECKUX U
OpraHnu4ecKue 3peHHS TEOpUHU SIIEKTPOJIMTHYECKON | HEOPraHMUECKUX OECKUIOPOAHBIX OCHOBAaHUI B
nuccoranuu. OCHOBaHUS C€ TOYKH 3pPEHHS | CBETE IPOTOHHOMN TEOPHUHU.
npoToHHoi Teopun. Kimaccudukamms ocHoBanuii. | [IpoBouTh, HabMIOJATh M OMUCHIBATH XUMUYECKUN
XUMUYECKUE CBOWMCTBA  OPraHUYECKUX U | DKCIEPUMEHT
HEOPraHUYeCKNX OCHOBAHUM.
Jlemoncmpayuu. Konnekuus menoyei 1 aMHHOB.
B3anmMopeiicTBrue napoB KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCTIOTHI M aMMHUaKa («IbIM
6e3 orus»). [lonydyeHne ammuaka v U3y4eHHe ero
CBOJCTB.
Jlabopamopnvie onvimut. [lonyuenue
HEpPacTBOPUMOTO TMAPOKCU]IA U €T
B3aUMOJICVICTBUE C KUCIOTOMN
28 AmdorepHbie Heoprannueckue ampoTepHbIe COSTUHEHUS: XapakTepu3oBaTh OpPraHUYECKHe U HEOPraHUYEeCKue
COCTMHECHHUS OKCHJIbI ¥ TUIPOKCHJIBI, — UX CBOWCTBA U aMm(poTepHbIC COSTMHEHUS KaK BEIIECTBA C
HEOPraHUYeCKHe u nonydeHue. AMpoTepHbIe OpraHHYECKUe JBOMCTBEHHOH (DYHKITHEH KUCIOTHO-OCHOBHBIX
OpraHUYECKUE COCTMHEHMS Ha IPUMEPE aMUHOKHUCIIOT. [lenTuasl | CBOMCTB.

Y METITUTHAS CBA3b.
Jlemoncmpayuu. PaznuyHsie ciiydau
B3aUMOJICICTBUS PACTBOPOB COJIEH aTFOMUHUS CO
LIETOYBIO.

Jlabopamopuvie onvimol. [lomyuenue
aM(pOTEpHOT0 THIPOKCH/IA U H3YUEHUE €T0

AprymMeHTHpoBaTh CBOICTBA AaMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COETUHEHUI.
PackpsiBaTh Ha OCHOBE MEXITPEAMETHBIX CBA3EH C
Ouosiorueit posib aMUHOKHUCIIOT B OpraHU3alnuu JKU3HU




CBOWCTB

29 Conu Knaccudpukauusa comneit. XKéctkocts Boabl u | XapakTepu30BaTh COJIM OPTaHUYECKUX U
cniocoObl €€ ycrpanenus. Ilepexox xapOoHaTa B | HEOPTaHMYECKUX KHCIIOT B CBETE TEOPUHU
ruapokapOoHat u obpatHo. OOIIKMEe XMMHYECKHE | 3JEKTPOIUTHYECKOM AUCCOLMALINU.
CBOMCTBA COJIEH. CooTHOCHUTD IpeICTaBUTENEN COJIEH OPraHUYECKUX U
Jlemoncmpayuu. Ilonydenue »x€CTKOU BOABI U HEOPTraHWYECKUX KHUCIIOT C COOTBETCTBYIOLEH
yCTpaHEHHUE €€ KECTKOCTH. KJIaCCU(PMKALMOHHOMN TPYIIION.
Jlabopamopuvie onvimsi. IlpoBeneHue XapakTepru30BaTh KECTKOCTH BOJIBI M TPEIAraTh
Ka4eCTBEHHBIX PEAKI[Hii 0 OTMPEIEIICHHIO COCTaBa | CIIOCOObI €€ yCTpaHEHHUsL.
COJIH. OnmceIBaTh 00I1IMEe CBOMCTBA coeit B cBeTe TO/I.
[IpoBoauTH, HAOIIOAATH U ONTUCHIBATH XUMUYECKHIMA
SKCIIEPUMEHT
30 Hrorosas kOHTpOIbHAsS paboTa
31 [Tpaktuueckas pabora | PemeHne skCiepuMEHTABHBIX 3a/1a4 110 TEME: [TnanupoBath, NPOBOANTH, HAOTIOJATH U OMTUCKHIBATH
Ne 2. Pemenue «BemiecTBa u ux cCBOMCTBay XUMUYECKUM SKCTIEPUMEHT C COOJIOIEHUEM TPaBIIT
AKCIEPUMEHTAIbHBIX TEXHHUKHU 0€30MacHOCTH
3a/1a4 1o Teme
«BemiecTBa 1 ux
CBOWCTBa»
Tema 4. Xumusi u coBpeMeHHOe 001mecTBO (3 4)
32 Xumuueckas [Tonstue 0 XUMHUYECKOMN TEXHOJIOTHH. | XapaKTepU30BaTh XUMHUECKYIO TEXHOJIOTHIO KaK
TEXHOJIOTHS XUMUYeCKHE peaklliy B IPOU3BOJICTBE aMMHaKa U | MPOU3BOAUTEIHHYIO CUITY OOIIEeCTBA.

MEeTaHoJIa. OO6mas KJacCu(pUKaMOHHAS
XapaKTEePUCTHKA peakiuit CHHTE3a B
MPOU3BOJCTBE  ATUX  NOpoAaykToB. HayuHble
MIPUHIIMIIBI, JIEKAIUe B OCHOBE IPOM3BOJICTBA
amMMuaka ©  MeraHona. CpaBHEHHE  ATUX
MIPOU3BO/JICTB.

Jlemoncmpayuu. Moieny mpoMBIIUIEHHBIX
YCTaHOBOK MOJYY€HHUsI CEPHON KUCIIOTHI U

OnuchIBaTh XUMUYECKHE MTPOLIECCHI, JIEKAIIUE B
OCHOBE IIPOU3BOJICTBA aMMHaKa U METaHoJa, ¢
MOMOIIIBIO POJHOTO S3bIKA U S3bIKA XUMUH.
YcTaHaBIMBaTh aHAIOTUU MEKAY JBYMSI
MIPOU3BOICTBAMH.

®opmynHpoBaTh OOIIME HAYYHbBIE TPUHITUITBI
XUMHYECKOT0 IIPOU3BOJICTBA




CUHTE3a aMMHAaKa
33 Xumuyeckas MapkupoBKa yakOBOYHBIX MaTepUasoB, ApPryMeHTHPOBaTh HEOOXOJUMOCTh XMMHYECKOMH
IPaMOTHOCTh KaK ANIEKTPOHUKH U OBITOBOM TEXHUKHU, SKOJIOTUYHOTO | TPAMOTHOCTH KaK KOMIIOHEHTA OOIIEKYJIbTYPHOM
KOMITOHEHT 0011eit TOBapa, MPOAYKTOB MUTAHUSI, STUKETOK M0 YXOy | KOMIETEHTHOCTH YeJIOBEKa.
KYJbTYpPBI YeJIOBEKa 3a OJCXKIOH. YMeTh nony4aTh HEOOXOAUMYIO HH(POPMAITUIO C
Jlemoncmpayuu. BuneodparMeHThI U ClIaii sl 0 MapKUPOBOK Ha YIAKOBKAX Pa3IMYHBIX
CTETeHH YKOJIOTMUECKON YUCTOTHI TOBapa. IPOMBINIICHHBIX ¥ TIPOJOBOJILCTBEHHBIX TOBAPOB
Jlabopamopuvie onvimul. U3ydeHre MapKupOBOK
Pa3IUYHBIX BUJOB IMPOMBIILICHHBIX U
MIPOIOBOJILCTBEHHBIX TOBAPOB
34 IloBTOpEeHue u 00001IeHNE KYpCA.

IInanupyemMble pe3y1bTaThl H3y4eHHS Y4eOHOI0 npeaMeTa « XHMHUSD» Ha YPOBHE CpeHero oomero o0pasoBanus

BrinyckHuk Ha 6a30BOM YPOBHE HAyUUTCS:

— IOHUMAaTh XUMHUUYECKYIO KAPTUHY MUPA KaK COCTABHYIO YaCTh LIEJIOCTHOW HAyYHON KapTUHBI MUPA;

— PacKphIBaTh POJIb XUMHH U XUMUYECKOTO ITPOU3BO/ICTBA KaK TPOU3BOAUTEIILHON CUIIBI COBPEMEHHOT'O OOIIECTBA;

— (hopMynupoBaTh 3HaUEHUE XUMUU U €€ TOCTUKEHUH B IOBCEAHEBHOM )KU3HU UEIOBEKA;

— YCTaHaBJIMBATh B3aMMOCBS3U MEKIY XUMHUEN U JPYTUMH €CTECTBEHHBIMU HAYKAMU;

— (GOopMyIUPOBATH OCHOBHBIE MOJOXKEHHS TEOPUHM XUMUYECKOTI0 CTPOEHHS OpraHnyeckux coeanHeHui A. M. byTiiepoBa 1 niumocTpupoBaTh UX
IIpUMEpaMu U3 OPraHNYECKON U HEOPTaHUYECKON XUMHUH;

— apryMEHTUPOBAaTh YHUBEPCAIBHBIN XapaKTep XUMUYECKUX TIOHATHI, 3aKOHOB U TEOPUH JIJI1 OPraHUYECKOM U HEOPraHNYECKON XHUMMUH;

— (opmynuposats [lepuoanueckuit 3axon JI. . MenneneeBa u 3aKOHOMEPHOCTH W3MEHEHHH B CTPOCHHHM M CBOMCTBAX XUMHUYECKHX DJIEMEHTOB U
00pa3oBaHHBIX UMH BelIeCcTB Ha ocHoBe [lepuonuueckoil cuctemsl kak rpaduueckoro orodpaxkenus [lepuoaudeckoro 3akoHa;

— XapaKTEepHU30BaTh S- U P-3JIEMEHTHI, a TAKXKE KEJIE30 MO UX MoJI0kKeHuIo B [lepnonnueckoit cucreme /1. . Menneneesa;

— KJIacCU(UIUPOBATh XUMHUYECKHUE CBS3U M KPUCTAJUIMYECKUE PEIIETKU, OOBICHATh MEXAHU3MbI UX 00pa30BaHMs U JOKA3bIBaTh €IUHYIO MPUPOTY
XUMHUYECKUX CBs3EH (KOBAJICHTHOM, MOHHOM, METAIUNTMYECKON, BOJOPOTHON);

— 0OBSACHATH IPUYNHBI MHOT000pa3us BEIIECTB, UCIIOJIb3Ys SBJICHUS U30MEPHH, TOMOJIOTHH, AJUIOTPOIUY;

— KJaccu(pUIMPOBATh XMMHUECKHUE PEAKIIMN B HEOPTaHUYECKON U OPraHWYeCKOW XMMHHM MO Pa3jMYHbIM OCHOBAaHHUSM U YCTAHABIIMBATH CHEIUPUKY
TUIIOB PEAKLU OT 001Iero Yyepe3 0COOEHHOE K eIMHUYHOMY;

— XapaKTepU30BaTh THIPOJIN3 KaK Crieln(PUIHbBII OOMEHHBIN MPOLIECC U PACKPHIBATh €r0 POJIb B )KUBOM U HEXKHUBOH MPHUPO/IE;

— XapaKTepU30BaTh AIEKTPOJIN3 KaK CIeHU(PUUHBIA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC U ONPENENATh €ro MPAKTUYECKOE 3HAUCHHE;




— XapaKTepU30BaTh KOPPO3UIO METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENILHBIN MPOLIECC U MpeiaraTb CocoObl 3alIUThI OT HEE;

— KJaccu(puuupoBaTh HEOPraHMUECKUE U OPTaHMYECKUE BEUIECTBA;

— XapaKTepH30BaTh OOIIME XUMHUECKUE CBOMCTBA BAKHEHMIINX KJIACCOB HEOPraHWYECKUX M OPTaHWYECKUX COCAMHEHHH B IUIaHE OT OOILEero uepes
0COOEHHOCTH K ETUHUYHOMY;

— HCIOJIB30BaTh 3HAKOBYIO CHUCTEMY XMMHUYECKOTO S3bIKa I OTOOPaKEHUsI COCTaBa (XMMHUYECKHE (OPMYIIBI) U CBOICTB (XMMHUECKUE YPaBHEHHUS)
BELIECTB;

— HCIOJIb30BaTh MpaBuia U HOPMbI MEKIYHAPOJHOW HOMEHKJIATYphl JIsl Ha3BaHUI BELIECTB MO (popMyaM U, HA00OPOT, sl COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJI COETUHEHH 110 UX HA3BAHUSM;

— 3HaTh TPUBHAJIbHbIE HA3BaHMsI BAXKHEHIINX B OBITOBOM OTHOLIEHUH HEOPraHUUECKUX U OPIraHMYECKUX BEILECTB;

— XapakTepHu30BaTh CBOMCTBA, MOJY4YEHUE M MPUMEHEHHE BAKHEHIIMX IMPEICTaBUTENEH KJIACCOB OPraHMYECKMX COEAMHEHHH (aJIKaHOB, AJKEHOB,
AJIKMHOB, aJIKAJIMEHOB, apPOMATUYECKHX YIIIEBOJIOPOIOB, CIIUPTOB, (PEHOIIOB, allbJACTHIOB, IPEIEIBHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX
3(GUPOB U )KUPOB, YIIIEBOI0B, AMUHOB, aMUHOKHCIIOT);

—- YCTaHaBJIMBATh 3aBUCUMOCTh SKOHOMHUKHU CTPAaHBI OT JOOBIYH, TPAHCIIOPTHPOBKHU U MEPepabOTKH YIrIIEBOIOPOTHOTO ChIPbs (HE(DTH U MPUPOIHOTO
rasa);

— DJKCIIEpUMEHTAJIBHO MOATBEPKAATh COCTAB M CBOMCTBA Ba)KHEWINUX IPEICTAaBUTENIEH W3YYEHHBIX KJIACCOB HEOPraHWYECKMX M OPraHUYECKUX
BEIIECTB C COOJIIO/IEHNEM MTPABUII TEXHUKU O€30MaCHOCTH Il pa0OThl C XUMUYECKMMHU BEIIeCTBAMU M Ja0OpaTOPHBIM 000py1I0BaHUEM;

— XapaKTepu30BaTh CKOPOCTh XUMUYECKOM peaklnu U e€ 3aBUCUMOCTb OT Pa3IMUHbIX (PaKTOPOB;

— XapakTepu30BaTh XMMUYECKOE PaBHOBECHE U €0 CMEILEHHE B 3aBUCUMOCTH OT Pa3IMUHbIX (haKTOPOB;

— MPOU3BOAUTH PACUETHI MO XUMHUYECKUM (opMysiaM M ypaBHEHHSM Ha OCHOBE KOJIMYECTBEHHBIX OTHOLICHMHA MEXIy yYaCTHUKAMU XMMHYECKHX
peaKuuii;

— c00JI0AaTh paBUIIa HKOJIOTHYECKOM 6€301MacHOCTH BO B3aMMOOTHOIICHUSIX € OKpYXKaroIlel cpeioi Mpu o0palieHul ¢ XMMUYECKUMHU BEleCTBaMH,
MaTepHajaMH U IpOoLecCaMH.

BeimyckHuK Ha 6a30BOM ypOBHE NOJIYYUT BO3MOKHOCTh HAYUUTHCS:

— HCIOJb30BATh METO/Ibl HAYYHOT'O TIO3HAHUS IIPU BBITIOJIHEHUH IPOEKTOB U y4eOHO-HCCIeI0BaTeIbCKHUX 3a/1a4 XUMHUYECKOM TeMaTHKY;

— MPOTHO3UPOBATH CTPOEHHUE U CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX M OPraHMYECKUX BEILIECTB HA OCHOBE aHAJIOTHH;

— MPOTHO3UPOBATH TEUEHHE XMMHUECKUX MPOIIECCOB B 3aBUCUMOCTH OT YCJIOBHUI MX MPOTEKAaHUs U MpeuiaraTh CiocoObl YIpaBIE€HUs STUMHU
IIpoLeccamy;

— yCTaHaBJIMBATh B3aUMOCBSI3U XUMHUH C ITPEIMETaMU T'YMaHUTAPHOTO IIUKJIA (S3bIKOM, TUTEPATYpOil, MUPOBOI XY10)KECTBEHHON KYJIBTYpPOii);

— pacKphIBaTh pOJIb XUMUUYECKHX 3HAHUH B OyylIel MpakTHYECKON e TeIbHOCTH;

— pacKphIBaTh POJIb XUMHUUECKHUX 3HAHUH B (POPMHUPOBAHUN UHIMBUYaJTIbHOM 00pa30BaTebHOM TPAEKTOPHH;

— IPOrHO3UPOBATh CIIOCOOHOCTh HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB MPOSIBIATh OKUCIUTENIBHBIE M/WINM BOCCTAHOBHUTEIbHBIE CBOMCTBA C
y4€TOM CTETIeHEH OKUCICHHS SJIEMEHTOB, 00pa3yIoIuX UX;

— apryMEHTHpPOBaTh €IMHCTBO MHUPA BELLIECTB YCTAHOBJIEHUEM I'€HETUUYECKON CBS3H MEX/1y HEOPraHUUECKUMHU M OpraHM4EeCKUMHU BELIECTBAMY;



— BJIQ/ICTh XUMUYECKHUM SI3bIKOM J1JIs1 OOOTAIlEHUs CJIOBAPHOIO 3araca U pa3BUTUS PEUH;

— XapaKTepU30BaTh CTAHOBJICHUE HAYYHOU TEOPUHU Ha NMpUMEpE OTKPbITUs [leprnoanueckoro 3akoHa U TEOPHUH XUMHUYECKOTO CTPOSHUS OPTaHUYECKHUX
BEIIECTB;

— KPUTHYECKH OTHOCUTHCS K TICEBJOHAYYHOM XUMHUUYECKON MH(OPMAITUH, ITOTYyIaeMOM U3 Pa3HBIX HCTOUYHUKOB,

— NOHUMATH I100aJIbHBIE HpO6JI€MBI, CTOAIIME IIEPEA UEJTIOBEUCCTBOM (BKOJ'IOFI/ILIGCKI/Ie, OHEPICTUYCCKUC, CBIprBBIe), U OpeaijiaraTtb IyTu UuxX pEeliCHus,
B TOM YHCJIC U C IIOMOIIIBIO XUMHUH.

YYEBHO-METOAMYECKOE U MATEPUAJIBHO-TEXHUYECKOI'E OBECIIEYEHUE
YMK «Xumus. 10 knacc. bazoBblii ypoBeHb»
1. Xumus. 10 kxmacc: yued. s obmeodpaszosar. opranuzanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. Xumus. 10 kiacc. ba3obrit
ypoBeHb. Yuebnuk. — M.: [Ipocsemenne, 2019
2. O. C. I'abpuensan, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 knacc. ba3oblit ypoBenb. MeToudeckoe mocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 xnacc. ba3osblii yposenb. Pabouas reTpas.
4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk
5. DnekTpoHHas popMa yueOHHUKa.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoOBEeHb)»
1. Xumwust. 11 knace: yue6. st oomeodpasosar. opranusamuit / O. C. Tabpuensa, U. I'. Octpoymos, C. A. CraakoB. Xumus. 10 kimacc. ba3oBbrit
ypoBeHb. YuebHuk. — M.: [Ipocemenne, 2019
2. O. C. I'abpuenan u op. Xumus. 11 kmacc. bazoBelii ypoBeHb. MeTOAHUECKOE TIOCOOHE.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumusi. 11 xnacc. ba3oseblii ypoBenb. Pabouas reTpass.
4. 0. C. I'abpuenan, . B. Tpueybuax. Xumus. 11 xnacc. ba3oBbiii ypOBEHb.
11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

Hudpossbie 06pazoBaTeabHbIe pecypchl 10 KYpcy XHMHH:

v" Iudposas 6a3a Buaeo. Xumusi. MTHCTHTYT HOBBIX TEXHOJIOTHIA.

v’ BubinoTeka 3JIeKTPOHHBIX HATISIHBIX ocoOmil. Xumust 8-11 kiace

v" Penerurop no xumun. Penerntops Kupumuia u Medomust .

«Kupunn u Medomuiiy.

Xumust 151 Beex. O0yugarorue suiukimoneann. O6mrast u Heopraamdeckas xumus.. PHITO «Pocyanputop», AO « THTOC.
Xumwst 111 Beex. Obygarorue suukioneann. Opranndeckas xumus. Y npaxaerns PHITIO «Pocyanputop», AO « AHTOC.

Camoyuntens. Xumus mis Bcex — X X1. Pemenne 3amga4. 1C- O6pasoBarensHas koymiekmwst. 8-11 kimace. Heopranndeckas u opranmgeckasl XuMus
Kypc «OtkpeiTasg xumus»

XuMudecKast SHIUKIOTE M
1C:Peneturop. Xumus.

ANENENENENAN
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ANENENEN

Buptyanbnas mkona Kupuina u Medoaus . Ypoku xumuu. «Kupumn u Medoauii». 8-9 kiacc.

O6pazoBatenpHas Koyutekus. O0miast U Heopranudeckas xumus. 8-9 knaccel. Mapl' TV, Jlaboparopusi cucteM MyJIbTHMEIHA.

Hogas mxona. Xumust. «llInapranku 1is cTapIIeKIacCHUKOBY, 9-11 Kiracchl.

1C. Ilo3naBaTenpHast KoyuteKIus. JlabopaTopus 310pOBbSI.

https://www.cas.org/. Xumuueckuii abcTpakTHbIi cepBrC. CUETUUK BEILECTB.

http://www.xumuk.ru/. Xumudeckue ceppucel. baza 3HaHui.

http://biography-peoples.ru/. Buorpadgun 3HaMEHUTHIX JIFO/ICH.

http://www.galileo-tv.ru/. Tamuneo

http://postnauka.ru/. MTaTepHeT-npoeKT 0 COBpeMeHHO! (pyHIaMEHTaIbHO HayKe.

http://tablica-mendeleeva.ru/. Tlepuoaudeckas cucTeMa XMMHUYECKHX 3JIECMEHTOB C HICTOPUYECKUMH CIIPABKaMH.

http://pt.kle.cz/ru_RU/index.html .ITepuonuueckas cucreMa XuMHYECKUX IEMEHTOB — OHaiiH. http://

e-science.ru ITopraj ecTeCTBEHHBIX HAYK.

http://elementy.ru/. Dnementsr. CallT COAEPKUT KakK JIUTEPATYPY [0 HAYUHOM TEMATHKE, OOMIMPHYO SHIMKIONEIUIO HAYIHBIX TEPMHHOB, TAK M HHTEPAKTHBHYIO
4acTh — JIEKIUH, OJIOTH, 00CYKIEHUS, aHOHCHI HAYYHBIX (DeCTHUBaNIeH, KHWKHBIN KiTy0, 0030p HOBOCTEH HAyKH ¥ MOMYJISIPHBIX HAYIHBIX MPOOJIEM.
http://interneturok.ru/ InternetUrok.ru. ITpodeccronanbHo 3amucanHble BUCOYPOKH 10 MIKOJIbHBIM IMPEIMETaM.

http://nscience.ru. EcrectBo3nanue 2.0.

http://www.nkj.ru/. DnexrporHas Bepcus xypHana «Hayka u )KU3HbY

http://znaniya-sila.narod.ru/ . 3uanus-cuna. Jis Tex, KTO HHTepecyeTcsi mpodieMaMi COBPEMEHHOM (hyHIaMEHTAIbHOM HAyKH.

http://www.chemistry.ssu.samara.ru/. Opranudeckast XuMust. IHTepakTUBHBINA MyJIbTUMEIMA YICOHUK. YYeOHHK COEPIKUT rpauuecKre WILTIOCTPAINH, aHHMAIIUH,
BUPTYyaJIbHbIC MOJIeNH, HHTepakTuBHbIe flash-uttocTpannm, BUIe0aeMOHCTPAIINH, XUMUYECKUE UTPBI-TPEHAXKEPhI, KOHTPOJIbHBIC BOMPOCHI, 3a/1a41 M YIIPAKHEHHS,
TECTOBBIE 3a/1aHUA

YYEBHO-IIPAKTUYECKOE U YYEBHO-JIABOPATOPHOE OBOPYIOBAHHUE

[Tpubopsl, HAGOPHI MOCYBI U JIAOOPATOPHBIX MPUHAIEKHOCTEH JUIsl XMMHUYECKOT0 3KCIIEpUMEHTA O0IIEero Ha3HAYeHUS

1. Hxad BBITSHKHON

2. Amnmapar (ycTaHOBKa) ISl AUCTUIUISALIAN BOZBI
3. Becnr

4. HarpesarenbHbie puOOpPHI (CIMPTOBKA)

JleMoHCTPaLIMOHHBIE IPUOOPHI, HAOOPHI MOCYABI M J1A00PATOPHBIX MPUHAIJIEKHOCTEH 1)1 XUMUYECKOIr0 IKCIIePUMEHTA 0011ero Ha3HaYeHusl

Ha60p nocyanl 1 HpI/IHa,I[J'Ie)KHOCTef/’I 4TI ACMOHCTPAIIMOHHBIX OIIBITOB 1O XUMUH

ltatuB a1t [eMOHCTPAaMOHHBIX TpoOupokI1X-21

Habop ¢nakonos (250 — 300 M a5t XpaHEHHUST pACTBOPOB PEAKTHBOB)

5
6
7. I ratns MmeTaymyeckuii LJ1b
8
9

KommuiekTs! as1st 17aGopaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATHH 110 XUMHUU

10. | Habop mocyapl n NpHHAIICKHOCTEH A1 yUEHHYECKOTO SKCIIEPUMEHTa

11. | Habop ckisiHOK (pr1akoHOB) ISl XpaHEHHUS PaCTBOPOB PEAKTHBOB



http://www.cas.org/
http://www.xumuk.ru/
http://biography-peoples.ru/
http://www.galileo-tv.ru/
http://postnauka.ru/
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http://pt.kle.cz/ru_RU/index.html
http://elementy.ru/
http://interneturok.ru/
http://nscience.ru/
http://www.nkj.ru/
http://znaniya-sila.narod.ru/
http://www.chemistry.ssu.samara.ru/

12. | Habop mpubopox (ITX-14, ITX-16)
13. | IlITatuBbl 11t IpOOHPOK
14. | CoupToBkH
MOJEJIN
15. | Habop KpuCTATHIECKUX PEIIETOK
16. | HaGop mias MomenupoBaHus CTPOCHHMSI BEIICCTB
HATYPAJIBHBIE OFBEKTBI U KOJIVIEKIITUHN
AnroMuHUi
17. | Bonokna
18. | Kayuyk
19. | Merambl ¥ CIIaBBI
20. | MuHepabl ¥ TOPHBIE TOPOIBI
21. | Hedtb n BaxxHelIMe IPOAYKTHI €€ epepadoTKH
22. | Ilmactmaccel
23. | UyryH u cranb
PEAKTHUBBI
24. | Habop Ne 1 OC «Kucnote» Kucnora ceprast Kucnora consHas
25. | Habop Ne 2 OC «Kucnots» Kucnora azotaas Kucnora oprodochopHas
26. | Habop Ne 3 OC «I'mapoxcuapy Ammuak 25%-nb1it bapus runpoxcun Kanus runpoxenn Kanbiust runpokenn Hatpus ruapoxcua
27. | Habop Ne 4 OC «Oxcupl metamioB» Amomunust okeun bapus okcun XKenesa (1) oxkenn Kanbuums okenn Maruaus okenn Menu (1) okenn (rpanysibn)
Menu (I1) oxcun (moporiok) I{uHka okcun
28. | Habop Ne 5 OC «Meramisy AnroMunui (TpaHysibl) AnroMuHMA (TTopornok)XKene3o BoccTanoB. (mopomiok) Maruwuii (mopoiiok) Maruauii (JieHTa)
Menp (rpanyasl, onmiku) LHuak (rparyne) Huak (moporok) OnoBo (TpaHysisl)
29. | Habop Ne 6 OC «lllenounsle U menoyHo3eMenbHble MeTauiby Kanpuuit Jlutuii Hatpwuit
30. | Hab6op Ne 8 OC «I"anorens» bpom Mox
31. | Hab6op Ne 9 OC «I"anmorenumby AmomMunust xaopua Ammonus xiopun bapust ximopun XKenesa (1) xnopun Kanus iioqun Kamust xmopun Kanbims
xaopua Jlutus xmopun Maruus xsiaopua Meau (11) xmopun Hatpus 6pomua Hatpust dropun Harpus xmopun LuHka Xsopus
32. | Habop Ne 10 OC «Cynbdatsl. Cynbdutsl. Cynsdpuas» Amomunus cynbdatr Ammonus cynbdat XKenesa (II) cynsdun XKenesa (II) cynsdar 7-mu
Boaublii Kamus cynsdar KobGonbra (I1) cynsdar Maruus cynspar Meau (1) cynapdar 6e3Boansiiit Meau (1) cynbpdar 5-tu Bogusiii Harpus cynbdua
Hatpus cynsdur Harpus cynsdar Harpus ruppocynsdar Hukens cynsdar Harpus runpokxapOoHat
33. | Habop Ne 11 OC «Kapb6onats» AMMonus kapoonat Kamus kapoonar (noramr) Meau (11) kapOonar ocHoBHO# Hatpus kapbonat Hatpust
TUAPOKapOOHAT
34. | Habop Ne 12 OC «Docater. Cunukats Kamus monoruapooptodocdat (kanuit pochopHOKUCTBIN nByx3amMenieHHbIi) HaTtpus cunukaT 9-Ti BogHBIN
Hatpus oprodocdat tpexsamermennsiii Harpus nuruapodocdat (Harpuii hochOpHOKUCIIBINA 0JHO3aMEIICHHBIN )
35. | Habop Ne 13 OC «Auerarsl. Poganuasl. Coequnenus sxeinesay. Kamus anerar Kanus deppo(ll) rexcarmanu (kaaui )Kene3ucTOCUHEPOaUCThIi) Kanus




deppo (1) rexcanuonn (kanmii sxene3ocuuepoauctoiii ) Kamus poganna Harpus arterar CBHHIIA arjeTaT

becnipoBogHON MYyIBTUAATYMK 10 XUMHUH € 4-MSI BCTPOCHHBIMU JITaTYNKAMHU:
Hatauk pH (0...14 pH)

JlaTauk BbICOKOM Temneparypsl (TepmonapHsiii) (-200...+1300C)

Hatuuk anexrpornpoogumoctd (0...200 mxCwm; 0...2000 mxCwm; 0...20000
MKCM)

Jatauk Temneparypsl mwiatuHoBbi (-40...+180C)

OTtnenpHbIE JATUNKHU:

36. | Hadop Ne 14 OC «Coenunenusi Mapranua» Mapranua (1V) okeun Maprauna (I1) cyabgat mapranma xjaopu
37. | Habop Ne 15 OC «Coenunenust xpoma» AmMonus quxpomat Kamust quxpomar Kamust xpomar Xpowma (I11) xmopun 6-Ti BoHBIIM
38. | Habop Ne 16 OC «Hurpatb» Anmtomunust HUTpat Ammonust Hutpat Kamus autpar Kaneius autpatr Menu (1) aurpatr Hatpust Hutpat Cepebpa
HUTpAT
39. | Habop Ne 17 OC «Mugukaropbi» Jlakmonn MeTuioBsiii opamxkeBblil @eHondranenH
40. | Habop Ne 18 OC «Munepansubie ynoopeaus» Ammodoc Kapbamun HartpueBas cenmurpa Kanprnmesas cenmurpa Kanmitaas cenurpa Cynbdat aMmMoHUS
Cymnepdocdat rpanynupoBansbiii Cynepdocdar nBoitHoN rpanynupoBanHblil @ocdoputHas Myka
41. | Ha6op Ne 19 OC «¥YrneBomopons» bersun benzon I'excan Hedte Tomyon Lluknorexcan
42. | Habop Ne 20 OC «Kucnopoacoaepkaiiue opranuueckue Bemiectsa» Aneron [nmnepun Justunossrii a¢pup Crupt H-OyTtrnossiii Crimpt
n30aMmwioBblii Criupt n300yTrinoBeid CriupT STHiI0BEI DeHon dopmanuH DTHICHIVIMKONL YKCYCHO-ITHIIOBBIH dQUp
43. | Habop Ne 21 OC «Kwucnotsl oprannveckue» Kucnora amuHoykcycHas Kucnora 6ensoiinas Kucnora macnsHas Kucnora mypasbunas Kucnora
onerHoBas 0 Kucnora nanemutuHoBasi Kucnora creapunoBast Kuciora ykcycHas Kucnora maBeneBas
44. | Habop Ne 22 OC «YrneBoapl. AMUHB AHWINH AHWIWH cepHOKHUCIBINA JI-Timoko3a Metunamus rugpoxiopua Caxaposa
45. | Habop Ne 23 OC «O06pa3ubl opranudeckux BemecTB» [ ekcaximopOeH30 TexH. MeTHIeH XJIOPUCThI  YTIepo ] YeTHIPEXXIOPHUCTBIH Xitopodopm
46. | Habop Ne 24 OC «Matepuans» AKTHBUPOBaHHEIH yroib Bazenun Kanbums kapoun Kanbius kapbonat (mpamop) Ilapadun
KoMnbloTepHasi TeXHMKA U HHTEPAKTHBHOE 000py/10BaHue
Ne HasBanue yue6HOro 0o00opynoBanus TeMEl, B H3yHeHHH KOTOPHIX Knacc
npuMeHseTcs 000pyI0BaHKE
. Komnerotep PaznuuHbie TEMBI 10-11
2. [TpoexTop Paznuunbie TeMBI 10-11
[TpunTep Paznuunbie TeMbI 10-11
[udposas maboparopus mo xumuu(yueHnueckas) Kommiexranus: PaznuuHble TeMBI 10-11




Haruuk ontrueckoit mmotHocT 525 HM (0...2D)




