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PABOYAS IMTPOT'PAMMA 110 XUMHUHUJIA 10-11 KIIACCOB
(ba30Bblil ypOBEHbD)

IHosicHuTEeIbLHAA 3aIIHUCKA

PaGouas nporpamMma cpenHero oomero oopa3oBaHus Mo XMMUU COCTABIICHAa HAa OCHOBE:!

®enepanbHblil 3akoH «O6 0bpazoBanuu B PO» o1 29.12.2012 1.

o denepanbHblii KOMIIOHEHT IT'OCYAapCTBEHHOr0 CTaHAapTa 0011ero oopazoBaHus (c
n3meHeHusiMu B pen. [IpukazoB MunoOpuayku Poccun ot 03.06.2008 N 164, ot 31.08.2009 N
320, 01 19.10.2009 N427, o1 10.11.2011 N 2643, o1 24.01.2012 N 39, o1 31.01.2012 N 69, ot
23.06.2015 N 609, ot 07.06.2017 N 506).

o [IpumepHas ocHOBHast 00pa3oBaTesibHAs IpOrpaMMa CpeHero oOIIero
oOpa3oBaHusl, 0100pEHHAs pemeHueM (penepaabHOro yueOHO-MeTOINY €CKOT0 00hETMHEHHS 110
obmemy o6paszoBanuio (poTokost oT 28 utoHs 2016 r. Ne 2/16-3).

. [Tpuka3 MunucrepctBa odpazoBanus u Hayku Poccuiickoii @enepanuu ot
17.05.2012r. Ne 413 «O0 yTBepKICHUH U BBEACHUU B JeiicTBUE (DenepaabHOro
rocyJIapCTBEHHOT0 00pa3oBaTeNbHOTO CTaHapTa CPEJHETO 00IIero 00pa3oBaHUsD).

. [Ipuxa3z MunuctepctBa obpa3oBanus U Hayku Poccuiickoit @eneparuu ot
31.12.2015 Ne 1578 «O BHeceHNH N3MEHEHHH B (heepasibHbIi TOCYAapCTBEHHBIH
00pa3oBaTeIbHBIA CTAaHAAPT CPEAHEr0 00IIEro 0Opa3oBaHus, yTBEP)KIEHHBIN IPUKa30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 1. Ne 413»
(3apeructpupoBan B Muntocte Poccun 09.02.2016 Ne 41020).

. CaHuTapHO-3MMIEMHOJIOTNYECKUMH ITpaBuiiamMu U Hopmatusamu CanlInH
2.4.2.2821-10 «CaHuTapHOAINAEMHU OJIOTUYECKU E TPEOOBAHUS K YCIOBUSM U OpraHU3allu
00yuyeHus B 0011€00pa30BaATEIbHBIX YUPEKICHUAX)», YTBEPKICHHBIMU ITOCTAHOBIEHUEM
['maBHOTrO rocynapcrseHHoro canutapHoro Bpada Poccuiickoii @enepanuu ot 29.12.2010r. Ne
189 (c m3menenusimu u pononHeHusMu ot 29 urons 2011 r., 25 nexabps 2013 r., 24 Hos0ps
2015r.).

. [Tocranosnenue I'maBHOrO rocyaapcTBeHHOro canutapHoro spada PO or 10.07.2015
Ne 26 «O6 yrBepxaennn CanlluH 2.4.2.3286-15 «CaHuTapHO-31HUIEMU OJIOTHIECKUEC
TpeOOBaHUS K YCIIOBHSM M OPTaHU3aIuN O0YYCHUS ¥ BOCIIUTAHHS B OPTaHU3AIINsX,
OCYIIECTBISIOMNX 00pa30BaTEIbHYIO AEATEIbHOCTD 110 aIallTHPOBAHHBIM OCHOBHBIM
00111600pa30BaTEIFHBIM MIPOrpaMMaM It 00 yJaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
310poBBs» (3apeructpuposano B Muntocte Poccun 14.08.2015 Ne38528);

. [Tucemo JlemapraMeHTa TOCYJAapPCTBEHHOM MOJUTHKH B chepe BOCIUTAHUS JCTEH U
Mosonexu «O HampaBJICHUH METOINY eCKIX pekoMeHnanuii» Ne09-1762 ot 18.08.2017r.
. [Tporpamma mo xumun st 10-11 xnaccoB (ba3oBeiil 1 POGHIBHBINA yPOBEHB) MO

penakuueii O. C. I'abpuensa, U. I'. Octpoymos, C. A. CnankoB — M.: [Ipoceemenne, 2019.

B paGoueii mporpamMmme npeaycMOTpPEHO pa3BUTHE BCEX OCHOBHBIX BUJIOB JI€ATEIBHOCTH
00y4yaeMbIX, IPEACTAaBIEHHBIX B IpOorpaMmax /il Ha4aJbHOro OOIIEro 1 OCHOBHOI'O OOIIETO
obpaszoBanus. CopepxaHue Hacrosield paboueld mporpaMMbl UMEET OCOOEHHOCTH,

00yCJIOBJICHHBIE, BO-TIEPBBIX, MIPEIMETHBIM COJIEPKAaHHEM U, BO-BTOPBIX, IICHXOJIOI MY €CKUMHU
BO3PACTHBIMU OCOOCHHOCTSIMU O0y4aeMbIX.

ITpu u3yyeHnn XMMUH BEIYLIYIO POJIb UTPAET MTO3HABATENIbHAS J1eATeIbHOCTh. OCHOBHBIE
BU/JIbI YU€OHOH 1€ TENbHOCTH 00YyJatoMXCsl Ha YPOBHE YUEOHBIX JeHCTBUI BKIIIOYAIOT yMEHUE
XapaKTepH30BaTh, OOBICHATH, KJIAaCCH(PUIIMPOBATh, BJIAIETh METOJJAMH HAy4YHOTO TO3HAHWS,
MOJTHO M TOYHO BBIPA)KaTh CBOM MBICITH, apPTyMEHTHPOBATH CBOIO TOUYKY 3pEHUs, pabOoTaTh B
TpyIIe, MPeICTaBIsATh H COOOIATh XMMUYECKYI0 HH(POPMAIIUIO B YCTHOW M NTMCHMEHH OH
dbopmax u ap.

OpnHa u3 3a1a4 00y4eHHs B CpeIHeil IIKoJIe — MOAT0TOBKA 00YyJaronXcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KHU3HEHHOTO M MPO(}heCcCHOHAIBHOTO MYyTH.
OOyuaronmecs JTOJDKHBI HAYYUTHCS CAMOCTOSITEIIbHO CTAaBUTH IIEITM M OMPEACIATh MyTH HX
JOCTHXEHHSI, KCIIOJIb30BaTh MPHOOPETEHHBIN B IIKOJIE OIBIT ACITEIBHOCTH B PEAIbHOW )KHU3HH,
3a paMKaMH y4eOHOT 0 Tpoliecca.



CornacHo 00pa3oBaTeIbHOMY CTaHJApPTy, TJaBHBIE Ueau cpeoHezo 00uie2o 00pa3zoeanus
COCTOSIT B:

. (GopMUpPOBAaHUU  LIEJIOCTHOTO MPEACTABIEHUS O MHpE, OCHOBAHHOIO Ha
PUOOPETEHHBIX 3HAHUAX, YMEHUSIX U CII0C00axX e TeIbHOCTH;

. NpUOOPETEHUH OMbITa Pa3HOOOpa3HON  AEATENbHOCTH, OIbITa IO3HAHUA U
CaMOIIO3HaHUS;

. MOJATOTOBKE K  OCYIIECTBJIGHHIO  OCO3HAHHOTO  BBIOOpa  MHAMBHYyaJbHON
00pa3oBaTeIbHON MM MPOPECCUOHATIBHON TPACKTOPUH.

. Bonpinoii BkIIag B JOCTHKEHHE ITHX IIeNieil cpeiHero o0miero oopa3oBaHusi BHOCHT
u3yyeHue Xxumuu, KOTopoe Npru3BaHo odecneuums.

. (hopMHPOBAHUE CHCTEMbl XUMHUYCCKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4HOU KapTUHBI MUDA;

. pa3BUTHE JIMYHOCTU O0YUAIOIIUXCS, UX UHTEJUIEKTYalbHOE M HPAaBCTBEHHOE

COBEpIIIEHCTBOBaHNE, OPMHUPOBAHUE Y HUX IKOJIOTUYECKH 11€JIeCO00Pa3HOro MOBEIEHUS B OBITY
U TPYJOBOU AEATENbHOCTH;

. BbIPAOOTKY y 00ydarouxcsi IOHUMaHUs 00111eCTBEHHONW NOTPEOHOCTH B pa3BUTHH
XMMHH, a TaKKke GOpMHUPOBaHUE Y HUX OTHOLIEHUS K XUMHUHU KaK K BO3MOXHOW 00acTH
Oyayiien MpakTUIeCKou AesTeIbHOCTH,

o (dopMHpoBaHuEe yMEHHs O€301aCHOr0 0OpalleHHsl ¢ BELIECTBAMHU, UCIIO0Ib3YEMbIMH B
IIOBCEJHEBHOM KU3HU.

Henamu usyuenus xumuu 6 cpeoneil wiKoJ1e A61AI0MCA.

. (dopMHpOBaHUE y YUaLUXCS YMEHHSI BUJIETh U IOHUMAaTh [IEHHOCTh 00pa30BaHus,
3HAYMMOCTb XMMUYECKOIO 3HaHUSA JI KaXKI0r0 Y4eJI0OBEKa, HE3aBUCUMO OT €ro
pohecCuOHAIBLHON e TEIbHOCTH; YMEHUS pa3inyaTh (PaKThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPEIEIICHHON CHUCTEMOM IIEHHOCTEH, (hOpMYJIUPOBaTh 1 OOOCHOBBIBATH COOCTBEHHYIO
MTO3ULIHIO;

. dopMHIpoOBaHUE Y yHAIIUXCS [IEJOCTHOTO MPECTaBICHUS O MUPE U POJIM XUMUU B
CO3/IaHUU COBPEMEHHOMN eCTEeCTBEHHO-HayYHOU KapTHHBI MUPA; YMEHUSI OOBSICHITh OOBEKTHI U
MIPOLIECCHI OKPYKAIOIIEH NEMCTBUTEIBHOCTH — IPUPOAHOM, COLUAIIBHON, KYJIBTYPHOMH,
TEXHUYECKOU CPEIbl, MCIOIb3YS I 3TOI0 XMMUYECKUE 3HAHMS;

. npuodpeTeHre 00yJaromUMUCs ONbITa Pa3HOOOPa3HON JEATEINbHOCTH, OIBITA
MIO3HAHUS U CAMOIIO3HAHMSI; KIIIOUEBBIX HaBBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEHN ), UMEIOINX
YHUBEpCcaJbHOE 3HaYeHU e JJIs1 Pa3IMYHbIX BUIOB J€SITEIbHOCTH, — HAaBBIKOB PELICHUs IPOOIIEM,
IPUHATUS PELIeHU, TOUCKa, aHaIu3a U 00pabOTKU MH(POPMAIIMY, KOMMYHUKAaTUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHUI, HABBIKOB COTPYIHUYECTBA, HABBIKOB O€30M1aCHOI0 0O pAIEHUs C
BEILECTBAMH B II0BCEIHEBHOW KU3HHU.

MeToauyeckue 0cOOEHHOCTH Kypca

ConepkaHue Kypca pean3yercst U3 pacyeTa 2 9 B HeASI0. DTOT JIMMUT BPEMEHH U
o0ycnaBiaMBaeT psA METOINYECKUX 0COOEHHOCTEN Kypca.

Tak Kak U3y4eHre XUMHUH Ha 6a30BOM YpOBHE HE CTaBUT IIEJIBIO TOATOTOBUTH BBITYCKHUKA
cpenHel mkonbl kK cnade EI'D nmo xumuu, To B TOCTPOEHUHU Kypca BMECTO XEMHOLIEH TPHUECKOT O
noaxona (Korja B IEHTPE METOJUKH O0YUEHUSI CTOUT XMUMHUS1) UCIIOIb30BaH
AHTPONOUEHTPHYECKHUI MOAX0] (Korja 00ydeHHe XUMUU CTPOUTCS, B IIEPBYIO OUYEPEh, HA
OCHOBE y4Y€Ta UHTEPECOB, CKJIOHHOCTEH U OCOOCHHOCTEN y4aIuxcs).

Cratyc HenpohHUIbHON AUCIMILTUHBI 00pEKaeT XUMHUIO B TYMaHUTAPHBIX, (PU3UKO-
MaTeMaTUYeCKUX KJlaccax M MIKOJIaX HAa OYE€Hb HU3KYIO MOTHUBAIUIO €€ U3YUYEHUS JJIs
OonbmMHCTBA yuyamuxcs. [[oBIIeHne X HHTepeca K XUMUHU YCUITMBACTCS MPUKIATHBIM
XapaKTepoM COJepXKaTebHOI U MPOLIECCyalbHONW CTOPOH B MpeaiaraeMoM Kypce (T. €. «XUMHUS
W KU3HBY). Tak, HanmpuMep, Ipyu U3y4EeHUH MTOJTMMEPHBIX MaTEPUATIOB B KYpCe OPraHUIECKOM
XUMHUHU GOPMHUPYETCS YMEHHUE YATATh STUKETKH TPUKOTAKHBIX M3EIHH C 1EIbI0 MTPAaBHILHOTO
yX0J1a 32 HUMH (4MCTKa, CTUPKA, CYLIKa, YTIOKKA).



B yueOHBIX KHUTaX U3MEHCH U A3bIK MO0Ja4Yi Y4eOHOI0 MaTepuaJia: OH B Oobliel Mepe
HOBGCTBOBaTeHLHBIﬁ, CBSI3aHHBIH C XYOOXKCCTBCHHBIMU, JIMTCPATYPHBIMU IPOU3BCACHUAMU,
ucropuyeckuMu pakramu. B Kypce u3aMeHeHa U JUIaKTUYecKas poJib XUMH41eCKOT0
IKCIEPUMEHTA U PAacYCTHBIX 3a1a4 10 GopMyJjIaM U YPABHEHHSAM.

Xumus — ocobas yueOHas 1M CUUIUIMHA, B KOTOPOH Hapsay C TEOPETHYECKUMH 3HAHUSIMU
(bopMUPYIOTCS TaKXkKe SKCIIEPUMEHTAJIbHBIE U PACUCTHbIE YMEHUS U HaBblkU. Ho nMeHHO Ha
XMUMHUYECKUHN KCIEPUMEHT U PEIIeHNE PACUCTHBIX 33/1a4 KaTacCTpO(PUUECKU HE XBAaTUT BPEMEHH,
OTIYIIEHHOr0 Ha y4eOHBIN mpolecc Ha 6a30BoM ypoBHe. [Io3ToMy B Kypce npenycMOTpeH
00s13aTebHBIN JEMOHCTPALMOHHBIN YKCIEPUMEHT IIPU PACCMOTPEHUU KXKIOW YKPYITHEHHON
TUIaKTHYECKOW equHUIBI — naparpada. Yacts mpodiieM XUMHUYeCKOro IKCIIEPUMEHTa MOT'YT
pELINThL MHOTOUYM CIIEHHBIE BUIEOMAaTEPUAIIbl, COIIPOBOXKAAtOIUE Kypc. OQHAKO TaKhe 3aMeHbl
MIPUMEHUMBI TOJBKO B TOM CIIydae, €ClId JUKTYIOTCS MpaBHJIAMU TEXHUKH 0€30MacHOCTH WU
€CITU peajibHbIE IKCIIEPUMEHTHI TPEOYIOT 3HAYUTENbHBIX 3aTPaT BPEMEHHU.

ONU30AMUYECKOE, a HE CUCTEMHOE BKJIIOUEHHE PAaCUETHBIX 3a]1a4 110 (opMyJiaM U ypaBHEHUSIM B
IpoLEecC U3YYEHUs Kypca NIPUBOJUT K pa3pbiBy JIBYX B3aUMOCBSI3aHHBIX CTOPOH PaCCMOTPEHUS
XUMHYECKUX 00BEKTOB (BEIIECTB U peaklnii) — KaueCTBEHHOM M KoIruecTBeHHOM. Tak kak Ha
YpOKE Ha pellleHue PacueTHBIX 3a/1ay 10 XUMUHU BbIIEIUTb BpeMs Npo0jeMaTHUYHO, HE0OX0IMMO
HCIOJIb30BaTh BCE BO3MOKHOCTH CAMOCTOSATEIbHON pabOoThl yyaliyuxcs, U B IIEPBYIO O4YEpeb
IIpU MTOJITOTOBKE JOMAIIHEro 3a1aHus. MOHO HCI0/Ib30BaTh NPUBEACHHBIE B B KOHIE KaX /10T 0
naparpada mocodusi pacueTHbIE 3a7a4H, OLEHUBAs UX U KOMMEHTHUPYS PEe3yJIbTaThl OLICHOK B
Hayvale KaKJ0ro ypoka Ha IPOTSHKeHHH 3—5 MUHYT.Takas TeXHOJIOTHsI TO3BOISIET PEIIUTh
eIIe oJHY MpobieMy, KOTOpast BOSHUKAET MPH 00y4eHHH XUMUU Ha 0a30BOM ypOBHE B YCIOBUSIX
BPEMEHHOTO I[EHTHOTA, — TPO0IEeMy HAKOIUICHHS OLIEHOK 1 00OCHOBAaHHOCTHU BBICTaBIICHUS
PYOEXHBIX (TTOJYTOJIOBBIX) M UTOTOBBIX (TOJJOBBIX) OI[EHOK Y4aIIUMCS.

YceuniieHue MOTHBALMM yYalIUXcsl K M3YyYeHUI0 HeNpPO(PUJIbHONH XUMHH peajindyercs
B Kypce yepe3 pacKpbITHe CBSI3M H3y4aeMOoro marepuaia ¢ Oyayuiei npogeccuoHajbHOi
AeATeJbHOCTHIO BBIYCKHUKA CPe/IHel IIKOJIbI.

Haubonpmmit 3gdext naet camocrosiTenbHas paboTa CTapiIeKJIaCCHUKOB 110 PaCKPBITHIO
aToil cBs3u. Kypc npeaycMmarpuBaeT BbITOJIHEHUE yHaluMucs 3aaanuil tuna «llogroroBpre
pacckas 0 TOM, KaK CBsI3aHbl 3HaHUSI KOHKPETHOM TEMBI 10 XUMHUH ¢ 00yIEHHEM B BEIOpAaHHOM
Bamu BY3e unu c Bameit Oynymei npodeccuein»; «HazoBuTe n3BecTHbIE BaM MEKIyHAPOIHBIE
BOOPY)KCHHBIE KOH(IHMKTHI, KOTOPBIE CBA3aHBI CO CTPEMJICHUEM YCTaHOBUTH KOHTPOJIb HAJ|
MPUPOIHBIMU UCTOYHUKAMHU YTIIEBOIOPOI0BY; «[IpuBeanTe mpuMepsl HHTET paliuii 3KOHOMHK
pa3IMYHBIX CTPAaH, OCHOBY KOTOPBIX COCTABIISIET UCIIOIb30BAHKE TPUPOIHOrO Ta3a» WM IPU
HOJTrOTOBKE OTBETOB Ha BOMpockl «Kak MUpOBbIE IIeHbI Ha HE(Th BIUSIIOT Ha OIOKET HalleH
crpanbl? [Ipennoxure cBOM BapHaHTbl yMEHbILEHHS 3aBUCUMOCTH 3KOHOMUKHU Poccun ot
Kose0aHMsI MUPOBBIX I1€H Ha HE(YTh» U T. 1.

B crapummx kiaccax B KauecTBE OpUEHTUPOBOYHOM OCHOBBI 0000IIEHNS BaXKHEUIINX
MOHSTUN U TEOPUM XUMHH CIIykaT GUI0cOPCKHEe KATErOpHH, HAPUMEpP KaTeropus
«OTHOCHUTEJNbHOCTH UCTUHBIY. Tak, B X0/ AUCKYCCUU O KIacCU(UKAIIMT XUMUYECKUX
AIIEMEHTOB, IPOCTHIX BEIIECTB (METAIJIBl U HEMETAJUIbI) U COCTUHEHUI (OKCUIBI M TUAPOKCHIBI)
CTapIIEKJIACCHUKN yCBauBalOT 0a30BbIe MOHATUS Kypca (CTPOEHUE aTOMa M BUbl XUMUYECKUX
CBSI3€H, TUIIBI KPUCTAJUIMYECKUX PEIICTOK M (PU3NYECKIE CBONCTBA BELIECTB, aM(OTEPHOCTD ).

OnuH yac B HEIENMI0, OTBEICHHBIA HA U3YYEHUE Kypca, TPEANOoIaraeT IMHpPOKOe
HCIIOJIb30BaHUE JIEKIMOHHO-CEMUHAPCKOH GopMbI NpoBeieHNsI YHeOHbIX 3aHATHH. DTO
MO3BOJISIET CTAPIIEKIACCHUKAM He TOJbKO 3()PEKTUBHO yCBaMBaTh COAEPKAHUE Kypca, HO U
TOTOBUT UX K IPOJOJKEHUIO 00Pa30BaHUs B BBICIIEH IIKOJIE, T/Ie Takas ¢opma npeodiaaaet.

OO0umasi xapakTepucTHKa Kypca
KonmuecTtBo 4acoB, 0TBeIEHHOE HA U3yUEHUE XUMUU Ha 0230BOM YPOBHE, U COOTBETCTBUE
00pa30BaTEILHOMY CTaHAAPTY ONPEIENUIN TIATebHBIA 0TOOP coiep)KaHUs Kypca XUMUH,
MO3BOJIAIOILETO:
® COXPaHUTh JOCTATOYHO LETOCTHBIM U CUCTEMHBIN KYpPC XUMHH, KOTOPBIH
(dbopMupoBascs Ha MPOTSHKEHUH IECATKOB JIET, KaK B COBETCKOM, TaK U B POCCUIMCKOM IIKOJIE;
® 0CBOOOANTH KypC OT U3JIMILIHE TEOPETU3UPOBAHHOIO U CIOKHOI'O MaTepuania, 1Jis
0TpabOTKH KOTOPOro TpedyeTcss HeEMallo BPEMEHU;



® MaKCUMAaJIbHO COKPATUTh Ty OIMKCATEIbHYIO YaCTh B COACP)KAHUM YUEOHOM
JUCLUILTMHBI, KOTOPas O3BOJISAET 00ECIeYUTh NPOPHUIBHBIA YpOBEHb 00YUEHUS IPEAMETY;

® BKJIFOUMTH B KypC MaTepual, CBI3aHHbINA C IOBCEIHEBHOMN JKHU3HBIO YEIOBEKA, C
Oynyiel nmpogecCuoHaIbHON JIEATEeIIbHOCTHIO BBIITYCKHHKA, HAIIPSAMYIO HE CBSI3aHHOM C
XUMUEN.

MeToa010rn4eckoii OCHOBOM MOCTPOEHUS Y4eOHOI0 COZlepyKaHus Kypca XUMUU JIJIst
cpeaHei mKoibl 0a30BOro ypoBHS SBUJIACH Hesl HHTErPHPOBAHHOI0 Kypca, HO He
€CTECTBO3HAHUS, & XUMUH.

CtpyKkTypa mpeaiaraeMoro Kypca pemaeT aBe mpooJieMbl HHTErpallid B 00yYEHUHU XUMUU:
repBasi — BHYTPHUIIPeIMeTHAsA HHTErpalus, BTopas — MeKIpeIMeTHAs.

BHyTpunpeamMerHas HHTETpalys ONPeNessieT CASAYOUIYI0 04epEAHOCTh U3YUEHUS
pa3zesioB XUMUU: BHaYaje U3y4yaeTcsl opraHudeckas XUMHusi, a 3aTeM — oOmias xumus. Takoe
CTPYKTYpHUpPOBaHHE 00YCIIOBIEHO TE€M, UTO 0000IIIEHNE COepKaHUS TPeMeTa MO3BOISIEeT Ha
3aBepuIaoleM dTane cOpMUPOBATH Y BBITYCKHUKOB CpeIHEH IIKOJIbI MPECTaBICHUE O XUMHUH
KaK O L[EJIOCTHON HayKe, [10Ka3aTh €AMHCTBO €€ MOHATHH, 3aKOHOB U TEOPHi, YHUBEPCAIbHOCTh U
MPUMEHUMOCTb X KaK JUIsl HEOPraHUYECKOM, TaK U JIJIs1 OPraHUYECKON XUMHUH.

MexnpeamMeTHass HHTErPalUsl TIO3BOJISIET, OMUPAsICh HA 3HAHUS 110 XUMHUH, 00BETUHUTD
3HaHMA To (Qu3MKe, OMoioruu, reorpaduu, SKOJIOTMH B €IUHOE MOHUMAaHUE MPHUPOJBI, T. €

c(opMHUPOBATH 1IEJIIOCTHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY OKPY’KAIOLIEro Mupa. ITO MO3BOJIUT
CTapIIEKJIaCCHUKAM OCO3HaTh, YTO 0€3 3HaHUM M0 XUMUU BOCIPUSITUE OKPYIKAIOLIETO MUPa OyAeT
HEMOJHBIM U yIIEpOHBIM, a JIIO/IU, HE MOTYYUBIINE TAKUX 3HAHUN, MOTYT CTaTh HEOCO3HAHHO
OIacCHBIMHU, TaK KaK XUMHUYECKH HErPaMOTHOE OOpallleHre ¢ BEeLIECTBAMH, MaTepUaIaMH U
MpoLIECCaMU MPECTaBISAET YIPO3y ISl KUZHU.

Kpome 3Tux 1ByX BeIyLIMX UHTETPUPYIOIIUX UJIEH, B KypCe XUMHH PEaIU3yeTcs enle oqHa
uaes — ujes MHTErpaui XUMUYECKUX 3HAHUHU ¢ TYMaHUTAPHBIMH JTU CLIUTUTMHAMHU: UCTOPUEH,
JIUTEPATYpPOid, MUPOBOM XY 0KECTBEHHON KYJIbTYpOl. DTO, B CBOIO OUYE€pE/lb, TO3BOJISIET
CpeAcTBaMH y4eOHOTr0 MpeIMeTa MoKa3aTh POJIb XMMHH U B COLIMATBHON cepe YenoBeuecKon
NEeSITENIbHOCTH, T. €. TOJIHOCTBIO COOTBETCTBOBAThH UJEIM 00pa30BaTEIbHOI'O CTaHAAPTA.

0Oco0GeHHOCTH cozeprkaHusl 00yUIEeHHUsI XUMUH B CpeaHed (ITOJTHOM) IIKOojIe 00YCIIOBICHBI
cneur (UKo XUMHUM KaK HayKd M MTOCTaBJICHHbIMHU 1eTsiMA. OCHOBHBIMHU IpoOieMaMu
XUMHUHU ABJIAKOTCA U3YYCHUEC COCTaBa U CTPOCHUA BEIICCTB, 3aBUCHUMOCTH UX CBOUCTB OT
CTPOCHUA,ITOTYYCHUEC BEUIECTB C 3aJIaHHBIMU CBOfICTBaMH, HUCCIICOJOBAaHHUC
3aKOHOMEPHOCTCHU XMMHNUYCCKUX PCAKIWU U ITYTEU YIIPABJICHUSA MU B LEJIAX IMOJTYYCHUA
BELIECTB, MaTepuaoB U 3Hepruu.lloaromy B paboueid mporpaMme 1Mo XMMUU HAIIUIH
OTpaXCHUE OCHOBHBIC COACPKATCIIbHBIC JIMHUU

o «BeecTBO» — 3HaHUS O COCTABE U CTPOEHUH BEIIECTB, UX (PU3HUECKUX U
XMUMHYECKUX CBOWCTBAX, OMOJIIOTHYECKOM JCHCTBUH;

o «XuMHUECKas peaKkius» — 3HaHUSA 00 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA BEIIECTB, CIOCO0AX YIPABJICHUS] XUMUUECKHMH MPOIIECCAMU;

e «lIpumeHeHue BeUECTB» — 3HAHMS U OIBIT MPAKTUUECKOU AESTEIbHOCTU C BEIIECTBAMU,
KOTOpbIe HanboJee 4YacTo MPUMEHATCS B MMOBCEIHEBHOMN KU3HU, IIMPOKO UCIIOIB3YIOTCS B
IPOMBIILIEHHOCTH, CEJIbCKOM XO03SIIICTBE, HAa TPAHCIOPTE;

® (JI3BIK XMMHM» — CHUCTEMa BAXKHEHINMX MOHSITHI XWMHUU U TEPMHHOB, B KOTOPBIX OHU
OIKCHIBAIOTCS,, HOMEHKJIaTypa HEOPraHMYECKUX BEILIECTB, T. €. X Ha3BaHUS (B TOM YHCIIE
U TpPHUBHAIbHBIE), XUMUYeCKHe (GOpPMYIBI M ypaBHEHHS, a TakKe IMpaBHUia IepeBoja
UH(GOPMAIH C €CTECTBEHHOI'0 S3bIKa HA SI3bIK XUMUHU U 00PATHO.

Mecro npeamera B yueOHOM IJIaHe

denepanbHbI rOCYJapCTBEHHBIN 00pa30oBaTENbHBIN CTaHAAPT IpeIycMaTpUBaET U3YUCHHE
Kypca XMMHHU B CpeHEl IIKOoJIe KaK COCTaBHOM 4acTH NMpeaMeTHOM obnactu «EcTecTBEHHO -
Hay4HbIE IPEIMETBI».

B 6a3ucHoM ydueOHOM MIaHe cpeHel MIKOIbl XUMHUSI BKIIIOUeHa B pasnen «ConepkaHue,
bopmMupyemMoe ydacTHUKaMu 00pa30BaTelbHOTr O mpoiieccay. O0yJaronmecst MOr'yT BBIOPATh ISt
W3YYEHUS WM UHTETPUPOBAHHBIN KypC €CTECTBO3HAHMUS, UM XUMHIO, KaK Ha 0a30BOM, TaK U Ha
yriay6ieHHoM ypoBHe. PabGodas mporpamMma 1o XuMuu Uil CpeHero o0uiero oopa3oBaHus Ha
6a30BOM YpOBHE COCTaBJIEHA U3 pacueTa 4acoB, YKa3aHHbBIX B 0a3MCHOM yueOHOM IJIaHe
o0m1eo0pa3oBaTeNIbHBIX Opranu3anuii: 2 yaca B Heaenro (136 yacoB 3a 1Ba roga o0y4ueHus).



1. IlnanupyemMble pe3y/1bTAThl 0CBOCHHS Y4eOHOI0 MpeAMeTa
JInuHOCTHBIE, MeTanpeIMeTHbIE U MIPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHsI Kypca
JlesiTenbHOCTh yuuTens B 00y4eHUH XUMHH B CPEeIHEN 1IKOJIe 1oJDKHA ObITh HallpaBjieHa Ha
JTOCTHXEHHE 00YJarOIIUMUCS CICIYIOIUX AUYHOCHIHBIX PE3YTIbIMaAm 08’
1) B [IEHHOCTHO-OPH EHTAIIMOHHON cepe — oco3HaHue poCCUnCKoi
Ipa)<1aHCKON UAEHTUYHOCTH, NaTPHOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HAYKY;
2) B TPYyIOBOii chepe — 2omoeHocmb K OCO3HAHHOMY BBIOODY TalibHEHIIICH
00pa3oBaTeIbHON TPACKTOPHH UM TPYJOBOU AEATEIbHOCTH;

B ITO3HABATEJILHON (KOTHUTHBHOM, MHTEIUICKTYaIbHOW) chepe — yMeHue yIpaBisATh CBOCH
MO3HABATENILHOM IEATEIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCHb K 00Pa30BaHHIO, B TOM YHUCIIE
camMo00pa30BaHUIO, HAa MPOTHKEHUU BCEH JKM3HH; CO3HATEILHOE OTHOIIECHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEIIHONW MPOGECCHOHATBHON U O0IIECTBEHHOU AESITEIIbHOCTH
3) B cdepe cOepexreHUS 3M0POBbS — NPUHAMUE U pearu3ayus IeHHOCTe!
310pOBOT0 U 0€30MacHOro o0pasa )KU3HU, Henpusmue BPeIHbIX TPUBbIUEK (KypeHus,
yIOTpeOIeHUS alKOT OIS HAPKOTUKOB) Ha OCHOBE 3HAHUI O TOKCUYECKOM U
HAapKOTHUYECKOM JI€H CTBUM BEIIIECTB;

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BbIITYCKHUKAMU CPEIHEN LIKOJIbI Kypca
XUMUU SBISIOTCS:

1)  ucnoavzosanue ymeHHUI U HABBIKOB Pa3JIMUYHBIX BHIOB [TO3HABATEIbHON
NesITeNbHOCTH, NpUMeHeHUue OCHOBHBIX METOJI0B TIO3HAHUS (CHCTEeMHO-MH(POPMAIIMOHHBIH
aHanu3, HaOIII0JeHNe, U3MEPEHUE, IPOBEICHUE IKCIIEPUMEHTA, MOJIEIMPOBAHUE,
HCCJIeI0BATENbCKAs AEATEIbHOCTD) ISl H3YUEHUsI Pa3IMUHbIX CTOPOH OKPY Karollei
JIIEMCTBUTEIHHOCTH;

2)  sradeHue OCHOBHBIMH MHTEIJICKTYaIbHBIMHU OIEpausamMu ((hopMyTHpOBKa TUITOTES,
aHaJM3 U CHHTE3, CPAaBHEHUE U CUCTEMAaTH3aIlMsl, 0000IIeHNe U KOHKPETH3AIIHSI, BHISIBIICHUC
MPUYMHHO-CJIEICTBEHHBIX CBSA3€H M MOUCK aHAJIOrOB);

3)  nosHaHue 0OBEKTOB OKPYKAIOIIETO MUPa OT OOIIEro Yepe3 0COOEHHOE K
eIMHUYHOMY;

4)  ymenue BBIIBHTATh HJICH U OMPEICIATH CPEACTBA, HEOOXOMMBIC IS UX PEasTU3aIliH;

5)  ymeHue OTpeneNATh LENU U 3a7a4H JesATeIbHOCTH, BRIOUPATh CPEACTBA peaTH3aiun
LIEeM ¥ TIPUMEHSTh UX Ha TTPAKTHKE;

6)  ucnoavbzoeanue Pa3TMUHBIX UCTOYHUKOB IS MTONTYUCHHS XUMUYECKON HH(POPMAIINH,
MMOHUMaHKE 3aBUCUMOCTH COJIep:KaHus U (DOPMBI MpeACcCTaBICHHs HH(DOPMAIIUU OT LieJien
KOMMYHUKAIIUU U aJIpecaTa;

7)  ymenue MPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
NeSITeNbHOCTH, YYUTHIBATh MO3UIIUHU IPYTUX YUaCTHUKOB I€ATEIbHOCTH, 3¢ (PeKTHBHO pa3periaThb
KOH(JIUKTHI;

8)  eomosHnocmb M CIOCOOHOCTB K CaMOCTOSATEIIbHON HH(POPMALIMOHHO-[103HABATEIIHHOM
JESITEIbHOCTH, BKJIIOYAsi yMEHUE OPUEHTHUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(OpMAIUH,
KPUTUYECKH OLEHUBATHh M MHTEPIIPETUPOBATH HH(DOPMAIIHIO, TOIYIAEMYI0 U3 Pa3JIMYHbIX
HCTOYHUKOB;

9)  ymenue UCIOIBL30BATh CPEACTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHH bIX
texHosnorui (nanee — MKT) B penieHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 ¢ COOJII0IEHuEeM TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€3011acCHOCTH,
TUTHEHBI, pecypcocOepekeHus], TPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON
0e30MacHOCTH;

10) 6radenue A3BIKOBBIMH CPEICTBAMU, B TOM YHCIIC U SA3bIKOM XUMUU — YMEHHE SICHO,
JIOTUYHO Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCIOIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEICTBA,
B TOM YHCII€ H CHMBOJIbHBIE (XUMUYECKHE 3HAKHU, HOPMYJIBI B YPaBHEHHS ).

IlIpeomemmnvimu pezynromamamu U3y4eHus XAMUU Ha 6a30BOM YPOBHE Ha CTYIEHU
CpemHero o0Iero oopa3oBaHusl SIBISIOTCS :

l. B TIO3HABATENBLHOU cdhepe



1. 3uanue (noHumanue) N3y4EHHbBIX TIOHSATHIA, 3aKOHOB M TEOPHIA;

2.  yMeHue ONUCHIBATh IEMOHCTPAL[MOHHBIE U CAMOCTOSTEILHO IIPOBEICHHbBIE
SKCIEPUMEHTHI, UCIIOJIb3YS JUJISl 3TOT0 €CTECTBEHHBIN (PYCCKUI, pOJIHOI) A3BIK U SI3bIK XUMHH;

3.  ymeHnue KiIaccuPpUUUPOBATh XMMHUECKUE FIEMEHTHI, IPOCThIE U CIIOKHbIE BEILIECTBA,
B TOM YHCJIE€ U OPTraHUYECKUE COCINHEHUS, XMMUYECKUE PEAKLIMHU 110 Pa3HBIM OCHOBAHMSIM;

4.  yMmenue XapaKTepU30BaTh U3yUEHHBIE KJIACChl HEOPIraHMUECKUX U OPraHUYECKUX
COCIMHECHUM, XMMUYECKUE PEAKLINH;

5. eomoeHocmb POBOAUTH XUMUUECKHUH 3KCIIEPUMEHT, HaOII01aTh 32 €ro
MpoTeKaHueM, PUKCHPOBATH PE3YJIbTAThl CAMOCTOSTEIBHOTO U IEMOHCTPUPYEMOT O
9KCIIEPUMEHTA U JIeNaTh BbIBOJBI;

6. ymenue GOpMyITHUPOBATH XMMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBA
HEU3y4EHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMM U3YUYEHHBIX;

7. nouck WCTOYHUKOB XMMMUYECKOH uHpOpManuu, IMOJy4eHHE HEOOXOIUMOM
uHpopMaluy, €¢ aHajau3, M3rOTOBJIEHUE XUMHYECKOrO HH(OPMALMOHHOIO MPOAYKTa U €ro
Hpe3eHTaLHNs;

8.  e1adenue 00A3aTeNbHBIMU CIPABOYHBIMU MaTepuanamu: Ilepuoanyeckoit cuctemMoi
xumudeckux sneMmeHToB [I. M. MenaeneeBa, Tabiuieid pacTBOPUMOCTH, JIEKTPOXMMUYECKUM
PSIOM  HaNpsDKEHUH METaJIOB, PSIOM 3JIEKTPOOTPULIATEIBHOCTH — JJIsI XapaKTEPHUCTHKU
CTPOEHUS, COCTaBa U CBOWCTB aTOMOB XMMHUYECKUX 3JIEMEHTOB |—IV neprnosoB U 06pa30BaHHbBIX
UMHU IPOCTHIX U CIOXKHBIX BEIIECTB;

9.  ycmanoénenue 3aBUCHUMOCTH CBOWCTB M NPUMEHEHHUS BAXXHEHIIMX OPraHUYECKUX
COEIMHEHHUH OT UX XMMHUYECKOr0 CTPOEHHS, B TOM YHCIIE U O0YCIOBICHHBIX XapaKTepOM 3TOr0
CTpoeHHs (IpeAeabHBIM WM HEepeaeabHbIM) U HATMYUEM (YHKIMOHAIBHBIX TPYII;

10. wmoodenuposanue MONEKYJ HEOPraHUIECKUX U OPTaHMUECKUX BEIECTB;

11. nomumanue XUMHUYECKOM KapTHHBI MHUpa KaK HEOTHEMJIEMOH 4YacTW LIETOCTHOM
Hay4HOM KapTUHBI MHDA;

[I. B LIEHHOCTHO-OPHEHTALMOHHOH cdepe — anaruz W oyeHka TOCIHCNCTBUN I
OKpy’Karoliei cpeabl OBITOBONH W TMPOM3BOACTBEHHON MIEATEIFHOCTH YEIOBEKa, CBSI3aHHOWU C
IIPOM3BOJICTBOM U NEPEPa0OTKON XMMHUYECKUX ITPOTYKTOB;

[1l. B TpynoBoii chepe — nposedenue XMMHUUECKOTO FKCIIEPUMEHTA; pa3eumiie HaBbIKOB
y4eOHOH, MPOEKTHO-UCCIENA0BATEIbCKOW M TBOPYECKOM NEATeTbHOCTH TMPH BBIMOJHEHUH
WHIUBUIYATbHOTO MIPOEKTA MO0 XUMHUH;

IV. B cdepe 3m0poBOro odpasza ku3HU — coOa00eHUe TIPaBUl 0€30MacHOro o0paIieHus
C BEIlleCTBAMU, MaTepualaMy; OKa3aHHeE MEPBOM MOMOIIHU IIPH OTPABJICHUSAX, OKOrax U TpaBMax,
MOJyYEHHBIX B pe3yjbTaTeé HApyIIEHUs NpPaBUJI TEXHUKHU O€30MacHOCTH Ipu paboTe cC
BEILIECTBAMU U JIAOOPATOPHBIM 000PYy10BaHUEM.

IIpeaMeTHBIEpe3yaIbTAThI H3YyUYeHHUs] Y1eOHOTI0 peaMeTa

BpinyckHUK Ha 0230BOM YPOBHE HAYYHUTCH:

— IOHHMMATh XMMUYECKYIO KaPTHUHY MUpPA KaK COCTaBHYIO YaCThb LEJIOCTHOM Hay4HON KapTUHBI
MHpa;

— pacKpbIBaTh POJIb XUMHUU U XUMHUYECKOI'O IIPOU3BOCTBA KaK IPOU3BOJAUTEIBHON CUIIBI
COBPEMEHHOI0 00IIIEeCTBA;

— (opmynupoBaTh 3HAUEHUE XUMHH U €€ JOCTHKCHU B IOBCEIHEBHOM )KM3HH YEIIOBEKA;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXY XUMUEW U IPYTUMH €CTECTBEHHBIMU HayKaMH;

— (GOopMyIHPOBATH OCHOBHBIE MOJI0KEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHUUECKUX
coequHeHn A. M. byTnepoBa 1 HIDIFOCTPUPOBATh UX IPUMEPAMU U3 OPraHUYECKON U
HEOPraHWYeCKON XUMUU;

— apryMEHTUPOBATh YHUBEPCAJIbHBIN XapaKTep XUMUYECKUX MOHATHI, 3aKOHOB U TEOPUM J1JIA
OpPraHUYECKOM U HEOPraHUYECKOW XUMUU;

— ¢dopmymuposaTth [lepuoguueckuii 3axon /1. 1. MenaeneeBa u 3akOHOMEPHOCTH U3MECHEHHI B
CTPOCHUU U CBOMCTBaX XUMUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX NMH BEILECTB HA OCHOBE
[Tepuoanueckoii cucteMsl kak rpadguueckoro orodpaxenus [leproauueckoro 3akoHa;



— XapaKTepU30BaTh S- U P-3JICMEHTBI, & TAKXKE XKEJe30 [0 UX MOJ0KEeHUI0 B [leproaudeckoi
cucreme /. . Menneneena,;

— KJaccu(UIUPOBATH XUMHUECKHE CBSI3M U KPUCTAJUTMUECKIE PEIICTKU, O0BICHITH MEXaHU3MBI
nx 00pa30BaHUs U JOKA3bIBATh CAUHYIO IPUPOTY XUMUUYECKUX CBS3EH (KOBaJICHTHOM, HOHHOM,
METaJINYECKOM, BOTOPOAHOM);

— OOBSCHSATH MPUYUHBI MHOT'000pa3Hsl BEIIECTB, UCIIONb3YS SBICHUS H30MEPUU, TOMOJIOTHH,
aJUIOTPOIHH;

— KJaccu pUIUPOBATh XMMUYECKHE PEAKIIMU B HEOPTaHUYECKON U OPraHu4eCcKOi XUMUU 110
Pa3IMYHBIM OCHOBAHUSAM U yCTAaHABIMBATH CIIEHU(HUKY THIIOB peakUUii OT OOIIero uepes
0COOEHHOE K EMTUHUYHOMY;

— XapaKTepu30BaTh THIPOJIN3 KaK CHeU(UIHbII OOMEHHBIN MPOIECC U PACKPHIBAThH €0 POJIb B
JKMBOW U HEXXUBOW NIPUPOJIE;

—  XapaKTepU30BaTh 3JIEKTPOJIN3 KAK CIEIU(PUUHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U ONPENEIIATh €ro IPAKTUUECKOE 3HAUECHUE;

— XapaKTepU30BaTh KOPPO3UIO METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIH IpoLiece U
npesIaraTb CiocoObl 3alUThI OT HEE;

— KJIaccu (UIMPOBAaTh HEOPraHMUECKUE U OpraHMYecKHue BElleCTBa;

— XapaKTepu30BaTh O0OIMEe XMMUYECKHE CBOWCTBA Ba)KHEHIINX KJIACCOB HEOPraHUYECKUX U
OpPraHWYEeCKUX COEIMHEHUN B IJIaHE OT OOIIETO Yyepe3 0COOEHHOCTb K €TUHUYHOMY;

— HCMOJb30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTr0 SI3bIKa JJIs OTOOpa)XKEHUs cocTaBa
(xumuueckue popmyJibl) U CBOMCTB (XUMUYECKHE YPABHEHHUS) BEILIECTB;

— HCIIOJIb30BATh IIPaBUJIa U HOPMBI MEXIYHAPOAHON HOMEHKIIATYPBI JUIsl HA3BaHUM BEILECTB 110
¢dbopmynam U, HA0OOPOT, AJIsl COCTABICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (POPMYJI COEANHEHHUH
10 UX Ha3BaHUsM;

— 3HaTh TPUBUAJbHBIE HA3BaHUS BaXKHEHIINX B OBITOBOM OTHOLIEHUH HEOPraHUYECKUX U
OpPraHUYeCcKUX BEIECTB;

— XapaKTepH30BaTh CBOICTBA, OJIyY€HUE U TPUMEHEHU € BAXKHEUIIINX ITPeICTaBUTENEH KIaccoB
OpPraHNYEeCKUX COEMHEHUH (aJIKaHOB, aJIKEHOB, aJIKMHOB, aJIKaJUEHOB, aPOMAaTHYECKUX
YTJIEBOJIOPOJIOB, CIUPTOB, (PEHOJIOB, aJIbJETHIOB, MPEIETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX (U POB U KUPOB, YTIEBOI0B, aMUHOB, aMUHOKHUCJIOT);

—- yCTaHaBJIHMBAaTh 3aBUCUMOCTb SKOHOMUKH CTpPaHbl OT TOOBIYU, TPAHCIIOPTUPOBKH U
nepepaboTKH yrieBOJOPOIHOTO ChIpbs (HeTH U MPUPOAHOrO rasza);

— 9KCIEPHUMEHTAJIbHO MOATBEPXKAAaTh COCTAB U CBOMCTBA BaXKHEUILINX MpecTaBUTECH
M3YYEHHBIX KJIAaCCOB HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB C COOIIOIEHUEM IIPaBUII
TEXHUKH 0€30IacHOCTH JUJIs1 pabOThI C XUMHUYECKUMHU BEIIECTBAMU U J1a0OpaTOPHBIM
000pyZIOBaHUEM;

— XapaKTepU30BaTh CKOPOCTb XUMUYECKONW pEaKLUU U €€ 3aBUCUMOCTb OT pa3JIM4HbIX
(hakTOopoB;

— XapaKTepU30BaTh XUMUYECKOE PABHOBECHUE U €r0 CMEILEHUE B 3aBUCUMOCTU OT Pa3IM4YHBIX
(bakTOpoB;

— MPOU3BOJAUTH PACUETHI 10 XUMUUECKUM (OpMyJIaM U YpaBHEHHUSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOLIEHUI MEXAY yYaCTHUKAMU XUMUYECKUX PEaKLUi;

— co0II01aTh MPaBHJIa SKOJIOTHYEeCKON 0€30MacHOCTH BO B3aMMOOTHOIICHUSAX C OKPYXKaroIIei
cpenoii mpu o0pameHny ¢ XMMUYECKMMHU BELIeCTBaMH, MaTepUalaMu U IPOLECCaMH.
BoinyckHuk Ha 0230BOM YPOBHE IOJYYHT BO3MOKHOCTb HAYYHUThHCH:

— HCMOJb30BaTh METObl HAYYHOT'O MO3HAHUS ITPHU BBIOJIHEHUH ITPOEKTOB U yueOHO-
UCCJIEZIOBATENbCKUX 33/1a4 XUMUYECKON TEMaTUKU;

— TPOrHO3UPOBATh CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKUX U OPraHUUECKUX
BELIECTB HA OCHOBE aHAJIOTHH;

— TPOrHO3UPOBATh TEUEHHE XUMUYECKUX ITPOLIECCOB B 3aBUCUMOCTH OT YCIOBHUH UX
MIPOTEKaHUs U MpeAsarath CocoObl ypaBaeHHs 3TUMH ITPOLIECCAMH;

— YCTaHaBJIMBATh B3aMMOCBSI3U XUMUHU C PEAMETaMH T'YMaHUTAPHOTO LIUKJIA (SI3BIKOM,
JUTEPaTypOl, MUPOBOI Xy10’)KECTBEHHOM KYIbTYpOii);

— pacKpbIBaTh POJIb XUMUYECKHX 3HAHUN B OyTy1lell IpaKTHYECKON AeSITeIbHOCTH;



— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUI B ()OPMUPOBAHUH UHANBUAYAIBHOM 00pa30BaTEIbHON
TPaeKTOPHUU;

— TPOTHO3MPOBATH CIIOCOOHOCTh HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB MPOSBIIATH
OKHUCJIMTEIIbHBIE U/UT BOCCTAHOBUTEIBHBIC CBOMCTBA C YUETOM CTEIICHEH OKHUCIICHUS
3JIEMEHTOB, O0Pa3yIOIINX UX;

— apryMeHTHpPOBaTh €JUHCTBO MHpa BELIECTB YCTAHOBJIECHUEM T'€HETHMYECKOW CBSI3HM MEXKIY
HEOPraHUYECKUMHU U OPraHUYeCKHUMHU BEIleCTBaAMU;

— BJIJIETh XUMUYECKUM SI3BIKOM JIJIs1 00OTaIleH!s CJIOBAPHOTO 3araca U pa3BUTHUS PeUH;

— XapaKTepu30BaThb CTAHOBJIEHUE HAYYHOW TEOpUM Ha mpumepe OTKpbiTus Ilepnonnueckoro
3aKOHA MU TEOPUHM XUMHUUYECKOI0 CTPOEHUSI OPraHUYECKUX BEILECTB;

— KPUTUYECKH OTHOCHUTHCA K IICEBJOHAYYHOW XHMMHUYECKOW HHGPOpMaluu, IMOTydyaeMol u3
pa3HBIX UICTOYHUKOB;

— TMOHMMaTh TJ00albHBIE MPOOJIEMBI, CTOSIIME IEpPE] 4YEIOBEUECTBOM (SKOJIOIMYECKHUE,
SHEPreTUYECKUE, ChIPbEBbIE), U MpeAylaraTb MYTH UX PELIEHUS, B TOM YHUCIE€ U C MOMOIIBIO
XUMHUH.

2. Conep:xanue Kypca

ConepkaHue Kypca XapaKTepU3yeTcs IIeIOCTHOCTBIO M CHCTEMHOCTBIO y4eOHOro
IpeaAMEeTa, Ha OCBOSCHHE KOTOPOro OTBEACHO JKECTKO JUMUTHPOBAHHOE Y4eOHOE BpeMsi.

Kypc nenutcss Ha JBe paBHble IO OTBEACHHOMY Ha HUX HU3Y4€HUE BPEMEHM YaCTH:
OpPraHUYECKYI0 XUMUIO U OOIIYI0 XUMHUIO.

CTpyKTypupoBaHHE Kypca OpPraHMYEeCKOM XUMHHM OIPEACIAeTCS UIACed pa3BUTUSA
y4almxcs HempoQHIbHBIX KJIACCOB CpeACcTBaMHU yueOHOro npeamera. C 1eIbl0 YCUIEHUS POJIH
JeTyKIUU B O0OYYeHUU XMMHH BHauaje JAal0TCS KPaTKUE TEOPETUUECKUE CBEIEHUS O CTPOCHUH,
KJIacCU PUKAIlMM, HOMEHKJIATYPE OPraHMYECKHX BEIIECTB, 00 OCOOCHHOCTSAX pEaKIui ¢ HuX
YUaCTHUEM.

CdopmupoBaHHble TakuM 00pa3oM TEOpETHMYECKHE 3HaHHS 3aTeM pa3BHBAIOTCS Ha
(akTOIOrnYecKoM MaTepuase Ipu pacCMOTPEHHH KJIACCOB OPraHMYECKUX COoequHeHH. B cBoro
o4yepenb, TAaKOM MOAXOJ MO3BOJSIET M TIyOXKe H3YYUTh OCOOCHHOCTH CTPOEHHUS U CBOWCTB
OpPraHMYECKUX BEILECTB Pa3HbIX KJIACCOB. TakK, OCHOBHBIE IOJOKEHUS TEOPUU XMMHUYECKOTO
CTPOEHHUsI OpraHnyeckux coenuHeHuii A. M. bymiepoBa 3akpemyidioTcs NpU  H3Y4YEHUHU
yIJ1€BOJOPO0OB (AIKAHOB, aJIKEHOB, IUEHOB, aJKUHOB, aPEHOB) M UX IPHUPOIHBIX UCTOUHHUKOB
(mpupopHoro rasa, He(pTH ¥ KaMEHHOTO YIJs), KHUCJIOPOACOAEPKAIMX OPraHUYECKUX
COeAMHEHMH (cupTOB, (heHoa, albIeruoB, KapOOHOBBIX KHUCIOT, CIOKHBIX 3(HPOB, KUPOB U
YIJIEBOJ0B) U a30TCOAEPIKALINX OPraHUYECKHX COEIMHEHUI (aMHHOB, aMUHOKHCIIOT, OEJIKOB U
HYKJIEMHOBBIX KHCJIOT). 3aBeplLIaeT Kypc OpraHM4eckoil XuMuu riaBa «OpraHuyeckasi XUMus 1
o0miecTBO», rae oOyyarouyecs: 3HAKOMATCA C TaKUMH BaXXHBIMU B IPAKTUYECKOM H
OMOJIOTMYECKOM OTHOIIEHUU BELIECTBAMM M MaTepuajaMM, KaK IIJJacCTMacChl M BOJIOKHA,
(hepMeHTbI, BUTAMUHBI, TOPMOHBI U JIEKapCTBa, a TAKXKE C JOCTUKEHUSIMH OUOTEXHOJIOTHH.

CrnenoBaTenbHO, OCHOBHBIM KpUTepHEM o0TOOpa (haKTHUYEeCKOro Marepuaia Kypca
OPraHMYECKOM XUMHUHU SBJSETCA HAEs peaju3aluyd MPaKTUKO-OPUEHTHUPOBAHHOIO 3HAYEHUs
00BEKTOB OPraHU4YECKON XUMHUHU (COSAMHEHUN U PEeaKIUii).

Wnes o Benyunieil poinu TEOPETUYECKUX 3HAHWM B IPOLIECCE MO3HAHMSA MHUpa BELIECTB U
peaxkuuii crajia OCHOBOM M JJIsI KOHCTPYMpPOBaHUs Kypca obOmeld xumun. Ha oCHOBe enmHBIX
MOHATUH, 3aKOHOB W TEOPHA XUMHUM Yy CTapUIEKIACCHUKOB (OPMHUPYETCS IEIOCTHOE
MpEJICTABIIEHUE O XUMHYECKON HayKe, O XUMHYECKOM KapTHUHE MHpa KaK COCTaBHOW 4YacTh
€MHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

B kypce oOmieit xumuu BHavase yqaiyecs 3HaKOMSTCS OCIEIHUMU JOCTHKEHUSIMU B
00J1acTH U3yUEHHUS aTOMa, Y3HAIOT O COBPEMEHHBIX METOJIaX MO3HAHUS CTPOEHUS aToMa,
yIIyOJISIIOT U PacIIMPSIOT 3HAHMS, ITOJTy4YEeHHbIE B Kypce OCHOBHOM HIKOJIbI, O CTPOSHUH aToMa U
BelecTBa Ha ocHoBe [leproguueckoro 3akoHa u Ilepuonuueckon cucremsl . . Menneneesa,
00 00X CBOWCTBAX KJIACCOB OPraHUYECKUX U HEOPraHMYECKUX COCIMHEHUH (KHCIIOT,
OCHOBaHMI, aM(QOTEPHBIX COETMHEHUI) B CBETE TEOPUU EKTPOIUTHUECKON AUCCOLUALIUN U
MPOTOHHOI Teopuu. Janee paccMaTpuBaercs KiaccH (prUKaims XUMHUECKUX PEeaKIlfii B
OpPraHNYECKOM U HEOPraHMYECKON XMMUU. 3aBEPIIAET KypC 3HAKOMCTBO CTapIIEKIACCHUKOB C



IEepPCIEeKTUBAMH Pa3BUTHS XUMUUYECKONH HAYKH M XUMHUYECKOr0 ITPOU3BOJCTBA, C MpodiieMaMu
OXpaHbl OKPYKAIOLIEW Cpelibl OT XUMHYECKOI'0 3arpsI3HEHUS U Iy TAMU UX PEIICHUS.

10 kaacc. ba3oBblii ypoBeHb

Teopusa cmpoenun opeanuueckux coeounenuit A. M. Bymaeposa. Ilpeomem
opzanuueckou xumuu. Opzanuyeckue eeujecmed. nNpupooHvle, UCKYCCMBEEeHHble U
cunmemuuyeckue. OcobenHoCmMU cOCMAasa u CMpOeHUsl OP2AHUYECKUX 8eUeCTNS.

Bumanuszm u eco kpax. Ilonsmue 06 yeneeodopooax.

OcHoOBHBIC 110JI0KEHHS] TEOPHU XMMHYECKOro ctpoenusi byrieposa.
BanenTtHocTh. CTpyKTypHBIE (OPMYJIBI — IOJIHBIE U COKpalcHHbIE. [IpocThie
(omuHapHbBI€) U KpaTHBIE (JIBOWHBIE U TPOIHBIE) CBsI3U. MI30MephI U M30MepHs.
B3aumHoe BiMsIHEE aTOMOB B MOJIEKYJI€.

Jlemoncmpayuu. I1naBnenve, 00yriMBaHue U TOPeHHUE OPraHUYECKUX BEIIECTB.
Mogenu (1apocTep>kHeBbIe U 00BEMHbBIE) MOJIEKYJT OPraHUUYECKUX COCIMHEHHH
pa3HBbIX Ki1accoB. OnpezeseHue 3J1eMEHTHOIO COCTaBa OPraHUUECKUX COSAMHEHUH.

Jlabopamopnuie onvimai. V13roToBIeHNE MO/IEIEH OpraHUUYECKUX COEAUHEH UH.

Yri1eBoA0pObI M X IPUPOAHbIE HCTOYHUKHU

IIpenenbHblie yriaeBoaopoabl. Ajkanbl. OnpeneneHue. I'oMonoruueckuil psij ajlkaHoB U
ero obmas popmyna. CTpykTypHas usomepus yriepoanou nenu. Pagukansl. Homenknatypa
aJKaHOB. XMMMYECKHE CBOIMCTBA aJIKaHOB: TOPEHHE, PEAKIIMM 3aMEIleHUs (TaJoreHUPOBaHUE),
peaKiys pa3JIoKEeHUsI MeTaHa, peaklus AeTUAPUPOBAaHUS ITaHA.

HenpepnesabHble yriieBoaopoabl. AjkeHbl. DTuieH. Onpenenenue. 'omonoruueckuii psj
ankeHoB. Homenknatypa. CTpyKTypHasi U MpOCTpaHCTBEHHAS (T€OMETPUUECKas) U30MEpHS.
[IpombInIeHHOE TIONy4YeHNe allKeHOB: KPEKUHT U JerHIpupoBaHue ankaHoB. JlabopaTopHoe
MOJIy4eHHE ITUJIEHA — peaklMsl AerupaTaluy 3TaHona. Peakiuuu nprucoeiMHeHus: TuapaTaus,
TUIpOTraJIoreHUPOBaHKE, TaloreHupoBaHue, noauMmepusanuu. [Ipasuino MapkoBHUKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peaklliK Ha HEMlpeleabHbIe YTIeBO0POIbI.

Aaxkanunensl. Kayuyykun. Onpenenenne. Homenknatypa. Conpsok€HHbIe JUeHbl. byTannen-
1,3, mzonpen. Peaknus JleGeneBa. Peakuuu npucoequHeHust ankaaueHoB. Kayuyku:
HaTypaJIbHBIN, CHHTEeTUYecKHE (OyTaAMEeHOBBINM, N30 PEHOBBIN). Bynkanuzanusa kayuyka.
Pesuna. D00HUT.

Auaxkunbl. Onpenenenne. Homenknatypa. [loaydenue u npuMeHeHue aleTuiieHa.
XUMHYecKHe CBOMCTBA alleTUJIeHA: TOpEeHHe, PeaKIK MPUCOSTUHEHHS: THPOrajor eHUpOBaHuE,
rajioreHupoBanue, ruapatanus (peakus Kydeposa). BunHuixnopua, HOJTMBUHUIXIOPU.

Apenbl. Onpenenenue. beHs3on: ero crpoeHne, HEKOTOpbie (PU3MIECKUE U XUMUYECKIE
CBOMCTBA (TOpEHUE, PEaKIMK 3aMeIleHUs] — TraJIor€HUPOBaHNE, HUTPOBAHUE), IIOJyUEHHE U
IIpUMEHEHNE. DKCTPAKIIUSL.

Ipupoansiii ra3. Cocras npupogHoro rasa. Ero naxoxzaenue B npupoje. [lpeumyiectsa
IPUPOJHOIO ra3a Kak TOIUIMBA. XUMHUYECKas mepepaboTka MPUPOJHOro raza: KOHBEpCHs,
nupoau3. CUHTE3-Ta3 U ero UCIoJb30BAHUE.

Hed1b 1 cioco6nbl eé nepepadotTkm. [lonyTHbI HETAHOM ra3, ero cocraB u Gpakuy —
ra3oBblil O€H31H, IponaH-0yTanoBasi, cyxoii ra3. Hedts, e€ cocraB u nepepaborka —
IeperoHka, Kpekuur, pupopmutr. Heprenpoaykrsl. OKTaHOBOE YUCIIO; OCH3UH.

Kamennblii yrosnb u ero nepepadorka. MckomnaeMpliii yroJib: aHTpanuT, KaMEHHbIH,
Oypsrii. KokcoBanue kameHHOro yriisi. KokcoBblil ra3, aMMuayHas Boja, KAMCHHOYTOJIbHAs
cModa, Kokc. ["a3udukanus u KaTaIuTHIeCKOe THIPUPOBAHNE KAMEHHOT'O YT JIsl.

JMemoncmpayuu. I'opeHre MmeTaHa, 3TaHa, alietuieHa. OTHOILIEHWE METaHa, 3TUJICHA,
aneTuseHa u 6eH30ja K pacTBOpaM IepMaHraHarta kanus u OpomHoii Boae. [lonydyenue sTuiieHa
peakiuel qeruaparalny 3TaHoja U alleTUIeHa THAPOIN30M KapOua kaiablus. Paznoxenue
KaydyKa IpH HarpeBaHUU, UCIIBITAHUE MPOIYKTOB Pa3I0KEHUsI Ha HEMPEAEIbHOCTh, KOJIEKIINH
«HedT1b 1 HEDTENMPONYKTHI», « KaMEHHBIN yromib 1 NPOAYKTHI €ro nepepaboTkmny, «Kayuyku.

Jlabopamopusie onvtmur. OOHapy)KeHUe MPOAYKTOB ropeHus ceeuu. Mccinenoanue
CBOWCTB Kay4yKOB.

Kucnopona- n a3orcoaepskanue opraHnyecKue coeInHeHHU



Opnoaromublie cnupThl. Onpenenenue. yHKMOHANBHAS THAPOKCUIIbHAS IPYIIIA.
I'omonorunyeckuii psa npeneabHbIX OAHOATOMHBIX CIUPTOB. M30Mepus mosoxeHns
¢yHKIMOHaIbHOU Tpynnbl. BogoponHas cBsi3b. XuMHUUYECKUE CBOWCTBA CIUPTOB. AJlbAeruHas
rpynna. Peakmus sTepuukanun, ciaoxubie 3¢upsl. [Ipumenenue ciupros. JleiicTBue
METHJIOBOT'O U 3THJIOBOI'O CIIUPTOB HA OPraHM3M YEIOBEKa.

MHuoroaromMubie cnupThl. OnpeneneHue. DTUICHIIUKOIb. [ unepud. [lonyuenue u
XMMHUYECKHE CBOMCTBA MHOI'OATOMHBIX CIUPTOB. KauecTBeHHas peakiys Ha MHOIOAaTOMHBIE
cupThl. AHTHDPH3.

®enou. CtpoeHue, noxydeHue, CBOWCTBa U mpuMeHeHue ¢peHona. KauecTBeHHbIE peakiuu
Ha ¢eHos. B3aumMHoe BIHsSHUE aTOMOB B MOJIEKYJie peHOTA.

Aabaeruasl. Onpenenenue. opmanbaerua u aneraibaerujl. XuMUYECKUe CBOMCTBA
anbaerunos. KauecTBeHHbIE peaKuU Ha ajbJAerUabl. Peakiuy MoJIMKOHACH CallUu.
Kapbonunbnas rpynna. KeToHsl Ha mpuMepe aleToHa.

Kapo6oHnoBbie kuc0Thl. [Ipenensupie 0AHOOCHO BHbIE KAPOOHOBBIE KHCIOTHI, UX
romojoruyeckuii psa. [lonyuenue u npumeHeHne. XuMu4eckue cBoiicTBa KapOOHOBBIX KHCIIOT.
Peakuus srepudukanuu.

Caoxnblie 3¢pupsbl. JKupsbl. Peakius srepudukanuu. Crnoxsbie 3¢upsl. XKupbl, Ux coctaB
U TUJIposin3 (KMCIOTHBIN U 1iesnouHoi). Mblna. ['unpupoBanue skxupos.

YraeBoabl. YrieBoasl. MoHocaxapuabl. ['moko3a kak ansaerugocnupt. CopOuT.
MosouHokucnoe u cnuproBoe Opoxxenue. Porocunres. Jucaxapuasl. Caxaposa.
ITonmcaxapuabl: Kpaxmai, IeJUI0JI03a.

AMMHBI. AMUHOTpyMa. AMUHBI IpeJiefbHbIEe U apoMaTHueckue. AHwnH. [lonydenue
aMuHOB. Peakuus 3uHnHa. XMMUYECKUE CBOMCTBA U IPUMEHEHUE AMHHOB.

AMHHOKHCH0THI. Besikn. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKHE COSAUHEHUS.
I'muuun. Peakuust monukonaeHcanuu. [lentunnas cBsas3p. [lepBuuHas, BTOpuuHas, TpETUUHAS
CTPYKTYypbl OenkoB. KauecTBenHble peakiiuu Ha O6enku. ['maponus. Jlenatyparus.
buonornueckue GyHKINN OEIKOB B OpraHu3Me.

Hemoncmpayuu. Oxuciienue cnupTa B anbaerul. KauectseHHas peakius Ha
MHOT0aTOMHbIE CIUPTHI. PacTBOpUMOCTH ()eHOIa B BOZIE TPU OOBIYHOM TeMIepaType U MpH
HarpeBanuu. KauectBennble peakuuu Ha GpeHos. KauecTBeHHbIe peakiuy Ha aibJderuIbl.
B3aumogeiictBue riroko3ssl ¢ ruapokcuaom meau(Il) kak anpaerngocnupra. KauectBennas
peakius Ha Kpaxmail. L{BeTHbIe peakiiuy OeNKoB.

Jlabopamopusie onvtmor. CpaBHEHUE CKOPOCTU UCIIAPEHUS BOJIBI M 3TAHOJA.
PactBOpuMOCTS rimmiieprHa B Bojie. XUMHUUYECKUE CBOMCTBA YKCYCHOM KM CIOThL. OnpeneneHue
HENPEAEIBbHOCTU PACTUTEIBHOIO MacJa.

Ipakmuueckas paboma. InenTnpUKaLNs OPraHu4ecKUX COSIUHEHU.

Opranuyeckass XuMus 1 00111eCTBO

Buorexunosorus. [lepuons! e¢ pazButus. Tpu HanpaBiaeHUss OMOTEXHOIOTUU: TeHHas (WK
reHeTHYeCKas) MH)KEHEepHsl; KJIeTOYHasi HHXKEHepUs; Oroorndyeckas nHxeHepus. ['eneTnuecku
MoauduuupoBanHbsie opranu3msl (I'MO) u Tpancrennas nponykuus. KinonuposaHnue.
NmMmoOunm3oBaHHble (PEPMEHTHI U UX IPUMEHEHHUE.

IMosmmepsl. Knaccuduxanus noaumepos. VIcKkyccTBEHHbIE MOIMMEPHI: LIEJITYI0N],
aleTaTHBIN LICNK, BUCKO3a, LEeJUI0(aH.

CunreTnyeckue mojuMepsl. CriocoObl NOTyUEHUS TOIMMEPOB: MOIMMEPH3aLUs U
nojukoHAeHcanus. CUHTeTH4YecKre Kayayku. [linacTMaccsl: moaucTupon, TedIioH,
MOJUBUHMIXIOpUI. CHHTETUUECKUE BOJIOKHA: KallpOH, HAIJIOH, KEBJIAp, JaBCaH.

Hemoncmpayuu. Konnekiuu 1jiacTMacc, CUHTETUYECKHUX BOJIOKOH M W3JIENTUNA W3 HUX.
Pasnokenue nepokcuia BOJOpO/ia ¢ IOMOIIBIO KaTajaa3bl IPUPOJHBIX 0ObEKTOB.

Jlabopamopnuie onvimpl. 3HaKOMCTBO € 00pa3llaMy IJIACTMACC, BOJIOKOH U Kay4yKOB.

Ilpakmuueckas padoma. Pacno3HaBaHNe IIACTMACC U BOJIOKOH.
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CTpoeHue BelecTn

OcHoBHBIE CBeIeHUs 0 CTPOeHuH aTomMa. CTpoeHne aToma: I1po U dJIEKTPOHHAS
obostouka. M3oTomnpl. XuMUYeCKUi 31eMeHT. boJbIiol apoHHbIN KoJuiaiaep. Y poBHH CTPOSHUS
BEIIECTBA.

Ilepuoanyeckasi cucrema xuMudecknx 3jeMeHTOB J[. 1. MeHaeneeBa B cBeTe YUeHUs
0 cTpoeHnH aToMa. PU3HUECKUI CMBICII HOMEPOB: 3JIEMEHTA, IEPUOJa, Tpylbl. BaseHTHbIE
AJIEKTPOHBI. DJIEKTPOHHASI KOH(QUTypalns aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
9JIEMEHTOB B MEPUOAAX U IPyIIax. DJIEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB.

dunocopckne ocHOBbI 00HOCTH [leprnoguyecKoro 3aKk0Ha M1 TEOPUN XUMHYECKOT0
crpoenus. [Ipeanocsuiku oTkpeiTHs [lepruogndyeckoro 3aKkoHa U1 TEOPUU XUMUYECKOTO
crpoeHusi. Poib JIMYHOCTH B UCTOPUM XUMUHU. POJIb IIPaKTUKK B CTAHOBJICHUU U PA3BUTHHU
XUMHYECKON TEOPHH.

Honnas xumMuyeckasi cBSI3b H HOHHbIE KPUCTALIMYecKUe pemieTkn. KaTHoHBI Kak
MPOJAYKT BOCCTAHOBJIEHUS! aTOMOB METAJNIOB. AHMOHBI KaK MPOAYKT OKHCJIEHUSI aTOMOB
HeMmeTasuloB. MIoHHas XuMuueckas CBsI3b U MOHHAsl KpUCTaJNIMYecKas pemeTka. MIoHbl npocTeie
U CIIOXKHBIE.

KoBajseHTHast XuMH4YecKas CBfI3b. ATOMHbIE H MOJICKYJISPHbIe KPUCTAIHYECKHE
pemeTku. KoBaneHTHast HenoJisipHas ¥ MOJpHAs CBSA3U. DJIEKTPOOTpULAaTENbHOCTh. KpaTHOCTH
KOBaJEHTHOH cBsi3u. OOMEHHBIN U JOHOPHO-aKLEN TOPHBIA MEXaHU3Mbl 00pa30BaHUs
KOBaJICHTHBIX cBA3el. [1oJIipHOCTB CBSAI3U U MOJISIPHOCTH MOJIEKYJIbl. MOJIEKYIIpHbIE U AaTOMHBIE
KPUCTAJNINYECKUE PELICTKH.

MeTaindeckas cBsi3b. MeTajuinyeckie KpUcTalInuyecKue pemeTku. Meraumueckas
XUMHUYECKas CBSI3b: HOH-aTOMBI U 3JIEKTPOHHBIN ra3. dusndyeckue cBOWCTBA METAJIOB U UX
IIPUMEHEHUE Ha OCHOBE 3TUX CBOMCTB. CIIaBbl YEPHBIE U LIBETHBIE.

Bopopoanasi xumuueckasi ¢Bs3b. BonopoiHas XxuMuyeckas CBsA3b: MEXMOJIEKYJIIpHAas U
BHYTPUMOJIEKYJISipHasl. 3HaU€HUE BOJOPOJAHON CBSI3U B IPUPOAE U KU3HU YEJIOBEKA.

IHonumepsl. [TomuMepsl, UX MOMy4YEHUE: PEAKIUN MTOJIUMEPHU3ALUN U MTOJMKOH/ICH CALUH.
[Tmactmaccel. Bonokna. Heopranmueckue nojmmepsl

JucnepcHble cucTeMbl. J{UcriepcHble CUCTEMBI: AucTiepcHas ¢a3a U IuclepcuoHHas
cpena. Knaccudukaius 1ucrepcHbIX CHCTEM MO arperaTHOMY COCTOSIHHIO U 110 pa3Mepy 4acTHUIl
¢a3pl. ['pyOoancnepcHbie CUCTEMBI: IMYIILCUU, CYCIIEH3UH, a3p030Jii. TOHKOANCIIEPCHBIE
CHCTEMBI: 3011 U reau. CHHepe3uc U KoaryJssnus.

Hemoncmpayuu. Pazmmansie popmsel [lepuonndeckoil cucTeMbl XAMUYECKHX 3JIEMEHTOB
. . MenneneeBa. Mojienb KpUCTaUTMUECKON PEIIETKU XJIOopHaa HaTpus. OOpas3Iisl MUHEPAIOB
C MOHHOM KPUCTAJUIMYECKON PEIIETKON: KalblUTa, rajJuTa, MOJAEIN KPUCTAIUIMYECKUX PEIIETOK
«CyXoro npaa» (Wi uona), anmasa, rpaduta (nim kBapiua). Mojens MoJiipHOro o0bEMa rasa.
OO0pa31Lbl pa3IMUHbIX AUCIIEPCHBIX CUCTEM: AMYJIbCU, CYCIIEH3UH, a3p0o30JIeii, resel u 30Jei.
Koarymnsuus. Cunepesuc.

Jlabopamopuwie onstmoi. MoaenupoBaHue METANIMYECKON KPUCTAJUTNY €CKON PELICTKH.
Henatypanus 6enka. [lomyuenue smynabcun pactutenbHoro macia. [lonydenue cycrneHzuu
«U3BECTKOBOI'0 MOJIOKay. [onydyeHne KOMIONIHOTrO pacTBOpa KypUHOro Oenka U UCCle0BaHNe
€ro CBOMCTB C IIOMOIIBIO JIA3EPHON yKa3KHU.

XumMHu4yecKue peakinuu

Knaccnpukxanusa xumuyeckux peakumii. Peakuuu 6e3 u3MeHeHUs COCTaBa BEILECTB:
ayorponusanuu U n3omepusanuu. [Ipuannsl amnorponuu. Knaccudukanus peakuii mo aucimy
U COCTaBy pEareHToB U MPOAYKTOB U MO TenjaoBomy dddekty. Tepmoxumudeckue ypaBHEHUS
peakiuii.

CxopocTb XuMH4YecKux peakinuii. CKOpoCTh XUMHUYECKON peakluu U paKkTopsl ee
3aBUCUMOCTH: MPUPOJIa pearupyrolrX BEUIECTB, IUIONIA/Ib UX COIPUKOCHOBEHUS, TEMIIEPATY A,
KOHIIEHTpalus U Haauuue katanuzaTopa. Karamuz. ®epmenTsl. UTHruOUTOPHI.



XuMHuyecKkoe paBHOBecHE H Coco0bI ero cMemeHusi. O0patumpie peakiuu. O01as
XapaKTEPUCTHUKA PEAKLUN CHHTE3a AMMHUAKA U YCIOBUS CMEILEHUSI PAaBHOBECHS
IIPOU3BOACTBEHHOr' 0 IPOLECcca BIIPABO.

I'uapoaus. I'uaponu3 HeoOpaTUMBbI 1 00paTuMbIid. Tpu citydast ruposu3a conei. Poib
TUAPOIN3a B OOMEHe BelecTB. Poib rujponnsa B SHEpreTHuecKoM oOMeEHe.

OKHCIHTEJIbHO-BOCCTAHOBUTE/IbHBbIE peakuu. CteneHb okuciaeHuss. OKUCIuTe b U
BOCCTaHOBUTENh. OKUCIICHNE U BOCCTAHOBJICHHUE. DJIEKTPOHHBIN OaJiaHC.

DJIEKTPOJIN3 PacIiiaBoB M pacTBOpoB. IIpakTHyeckoe NMpUMMEHEHHE 3JIEKTPOJIM3A.
lNaneBanomnactuka. ['aneBanocrerus. PadunupoBanue.

Jemoncmpayuu. K30- U SHAOTEPMHUUECKHE peakuu. TenaoBbie ABICHUS TPU
pacTBOPEHUH CEPHOM KHUCIOTHI 1 aMMUAYHOMN CEIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT
MPUPO/IBI BEMIECTB HA IPUMEPE B3AUMOJIEHCTBHS PACTBOPOB PA3JIMYHBIX KACJIOT OJUHAKOBOMN
KOHIICHTpAIH C OAMHAKOBBIMU KyCOUKaMH (TpaHyJlaMH) IMHKA U OIMHAKOBBIX KYCOYKOB
pa3HBIX METAJUIOB (MarHus, IIMHKA, JKeJie3a) C pAaCTBOPOM COJISIHOM KUCIOTHI. B3aumoneiictBue
pPacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYNIb(aTa HATPUs Pa3IMUHON KOHIEHTPALUU U
TemnepaTtypbl. Moens Kumsiero citos. Pasioxkenue nepokcuia BoOgopoaa ¢ MOMOIIBIO
HEOPraHWYECKUX KAaTaJIM3aTOPOB (CoJel jxene3a, Houaa KaJins) U IPUPOAHBIX 00bEKTOB,
coZiepXKaIuX Katanasy (ceipoe msaco, kaprodens). [IpocTeiitme OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH: B3AUMOJEHCTBHUE LIMHKA C COIIIHOW KM CJIOTOM U KeJe3a ¢
cyabgaTom meau(Il). Mozaensb snektponuszepa. Mozaenb 3IeKTPOITU3HON BaHHBI AJIS TIOTy4YeHHS
AJTFOMUHUSL.

Jlabopamopnuie onvimut. [IpoBeaeHye peakuuid, HAYIIKX 10 KOHIA, 10 PAaBUITY
bepromne. Paznoxenune nepokcuia BOAOPOJa ¢ TOMOLIBI0 AUOKCHIa Mapranua. CmenieHue
paBHOBecus B cucteme Fe3t + 3CNS™ <> Fe(CNS)s. VicnibiTanne MHIMKATOPAMHU CPEIbI
pacTBOPOB coJiel Pa3IMYHBIX THUITOB. B3aumonelictBre pactBopa cyibdarta meau(Il) ¢ xemezom
Y TUAPOKCUIOM HATpUSL.

Ilpakmuueckas padoma. Penienre SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « XUMuYecKas
peaxkuus».

BemecrBa u ux cBoiicTea

Metaaabl. O0nme ¢puznueckre cBoicTBa MerautoB. Kiiaccudukanusi MeTaaioB B
TEXHUKE U XUMHUU. OOIIMEe XMMUUYECKUE CBOMCTBA METAJUIOB. Y CIIOBHUS B3aUMOAECHCTBHUS
METaJUIOB C PaCTBOPAMHM KU CJIOT U cosiel. MeTraninorepmusl.

Hemeraausbl. baaropoansie ra3esl. Hemeramiel kak okucnurenu. HemeTtanasl kak
BOCCTaHOBUTENH. Py a1ekTpooTpHuiiaTeibHOCTU. MIHEpTHBIE UK G1aropoIHbIE ra3bl.

Kucinorel Heoprannyeckue u opranndeckue. KucioTsl ¢ TOUKH 3peHUs ATOMHO-
MOJIEKYJIIPHOTO y4eHUs. KUCIIOThI ¢ TOYKU 3peHUsl TEOPUH DIIEKTPOIIUTUY €CKOM AY CCOLIMALINH.
Kucnotel ¢ Touku 3peHust IpoToOHHOM Teopuu. O0IIMe XMMUUYECKHE CBOICTBA KUCIIOT.
Knaccudukanus kucior.

OcHoBaHusI Heopranuveckue U opranndeckue. OCHOBaHUS C TOYKU 3pEHUSI aTOMHO-
MOJIEKYJIIpHOrO yueHUsi. OCHOBaHUS C TOUKHU 3PEHUSI TEOPUU JIEKTPOIUTHUECKON JUCCOLMALUU.
OcHOBaHUs ¢ TOYKU 3peHUs MPOTOHHOM Teopuu. O0IIre XMMHUECKHE CBOMCTBA OCHOBAHU.
Knaccudukanust ocHoBaHMIA.

AMdoTepHbIe coeIMHEHNs] HeOpraHuyeckue U opranndeckue. AMGoTepHbIe OKCHJIbI U
ruapokcuipl. [lonydyenue u cBoiicTBa aM(pOTEPHBIX HEOPraHUUECKUX COSAUHEHUH.
AMMHOKHCIIOTHI — aM(OTEepHbIE OPraHuYeCcKue coeArnHeHus. [IenTuapl u nenTuaHas CBS3b.

Coun. Knaccudukanus coneit. JKECTKocTh BOABI U cIOCOOBI €€ ycTpaneHus. [lepexon
kapOoHaTa B rUAPOKapOOHAT U 00paTtHO. O0IIMEe XUMHUECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Konnexkuns merauio. Kosutekius Hemeraninos. B3aumonelicteue
KOHLIEHTPUPOBAHHOW a30THOM KHMCIJIOTHI C MeJIbl0. Bemblika TepMUTHOM cMecu. Benbimika
YEpHOro Nopoxa. BeITeCHEHNE TAJIOr€HOB U3 UX PaCTBOPOB APYTHMMH rajlOr€HAMM.
B3aumogeiicTBie napoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJIIHON KHCIOTHI U aMMHUaKa («IbIM



6e3 orus»). [lomydyenne amMmuaka u u3ydeHue ero cBoiicts. [lomydenue amdorepHoro
TUAPOKCHJIA U U3YUYEeHHE ero cBOICTB. [lonydueHne sECTKOM BOIbI U yCTpPAaHEHHUE €€ KECTKOCTH.

Jlabopamopusvie onvimut. l1onydeHre HepacTBOPUMOIo THAPOKCUAA U €r0
B3aUMOJICHCTBUE C KHUCIOTOU. MccieoBaHUEe KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM U
YKCYCHOM KHCOT KamnelbHbIM METOAOM MpU UX pa3zdaBieHUu Boaou. Paznuynele ciyyan
B3aMMO/JICH CTBUS PACTBOPOB COJICH AJIFOMUHUS CO MICIOYBI0. Y CTpaHEHUE KECTKOCTH BOJIBI.

Ilpakmuueckan padoma. PelieHre KcriepuMEeHTaIbHbBIX 3a]1a4 10 TeMe «BemecTsa u ux
CBOMCTBaY.

XuMHA 1 COBPEMEHHOE 00111eCTBO

Xumuyeckasi TexHoorus. IIpou3BoacTBo aMMHaKa M MeTaHOJ1a. XUMUUYECKast
TEXHOJIOTUsl. XMMUYECKHUE MPOLECCHI, JIEKAIINE B OCHOBE TPOU3BOACTBA aMMHAKa M METAHOJIA.
XapakTepucTHKa 3TUX MporeccoB. O01Me HaydHbIe TPUHLIUITBI XUMHYECKOT0 IIPOU3BOCTBA.

XuMHuYecKasi l(PAMOTHOCTb KaK KOMIIOHEHT 0011ei KyJbTYpPbl YeJIOBeKa. MapKkupoBka
YIIaKOBOYHBIX MAaTEpPHAJIOB, 3JIEKTPOHUKH U OBITOBON TEXHHUKH, SKOJOTHYHOIO TOBApA,
MIPOAYKTOB IIUTaHUS, STUKETOK 10 YXOAY 38 OEHKIOMU.

Hemoncmpayuu. Mojens TpOMBIIUIEHHON YCTaHOBKH ITOIYY€HUS CEPHOM KUCIIOTBHI.
Mozenb KOJIOHHBI CUHTE3a aMMuaka. BuageodparMeHThl 1 ciaifibl O CTENEHU IKOJIOTHUECKON
YUCTOTHI TOBAPA.

Jlabopamopmusie onvimout. V13yuenrne MapKupoBOK Pa3JIU4YHbIX BUAOB POMBIILIIEHHBIX U
IPOAOBOJIbCTBEHHBIX TOBAPOB.



TemaTHueckoe IJIAHUPOBAHHUE KYypCa 10 kiacca

(2 u B HEmemo, Beero 68 4, u3 HUX 4 4 pe3epBHOE BpeMsi)

XapakTepucTUKa OCHOBHBIX BUJIOB

Homepa
ypOKoB /1 Tema ypoxka OCHOBHOE coJlepyKaHUE ypOKa JeATeIbHOCTH oquamfunxcsi (Ha ypoBHE
y4eOHBIX JEHCTBHIN)

1—3 Tema 1. [Ipeamet opranuyeckoii xumuu. Teopusi crpoennsi oprannveckux coenunennii A. M. Byraeposa (3 u)

1 [IpenmMeT oprannyeckoil XUMUu OpraHuydeckue BEIIECTBA: IPUPOIHBIE, XapakTepu3oBaTh OCOOCHHOCTH COCTaBA
MCKYCCTBEHHbIE U CHHTETUYECKUE. CTPOCHHUS OPraHUYEeCKHX BELIECTB.
Oco0eHHOCTH cocTaBa U CTPOEHUS KnaccuduuupoBaTh UX Ha OCHOBE
OpraHMYecKUX BellecTB. Butanusm u ero kpax. | MpOMCXOXAECHUS U epepaldoTKH.
[Tonsitue 00 yriaeBogoponaax. AprymMeHTupoBaTh HECOCTOATEIBLHOCTh
Jemoncmpayuu. IlnaBnenue, oOyriiMBaHue u BUTAJIM3MA.
ropeHue opraHu4eckux Bemects. Moaenu OnpenenaTs OTAMYUTENbHBIE 0COOCHHOCTH
MOJIEKYJI OPIraHUYECKUX COEAMHEHUN Pa3HbIX yTJIEBOIOPOJIOB.
KJIACCOB (IIIapOCTEPIKHEBBIC U 00BEMHBIE).
Omnpezenenne 31€MEHTHOIO COCTaBa
opranudeckux coequHeHui. I[Toprpersr A. M.
bytnepona,
1. 5. Beprennyca, ®. Bénepa

2-3 OCHOBHBIE TIOJIOKEHUS TEOPUU OCHOBHBIE ITOJIOKEHUS TEOPUU XUMUYECKOTO Dopmynuposams OCHOBHBIE TIOJIOKEHUS

XUMHYECKOTO CTPOCHUS CTpOEHUS TEOPUU XUMHYECKOTO CTPOCHUS
A. M. byrneposa A. M. byrneposa. BanentHocts. CTpykTypHBIE | A. M. ByTiieposa.

(OpMYIIBI — TOJHBIE U COKpAICHHBIE. Paznuyate NOHATHS «BaJIEHTHOCTHY U
[Ipocteie (oauHApHBIC) U KPaTHBIE (IBOWHBIE U | «CTETIEHb OKUCICHUS.
TpoiiHbIe) cBsi3u. VI30Mephl U U30Mepus. CocTaBsITh MOJIEKYJIIPHBIE U CTPYKTYPHbIE
B3auMHoe BiMsiHEE aTOMOB B MOJIEKYJIE. (bopMyIIbIL.
Hemoncmpayuu. Iloprpersl KnaccudunupoBats KOBaJeHTHBIE CBA3HU 110
A. M. bytneposa, O. @panknanaa, KpPaTHOCTH.
®. A. Kekyune. OOBACHATSH SIBIIEHHE U30MEPUU U B3aUMHOE
Jlabopamopnule onvimsi. U3roToBIeHnE BJIMSIHME ATOMOB B MOJIEKYJIE
MOJIEJIEN OPraHUYECKUX COEJIMHECHUN

4-24 Tema 2. YriieBoa0poabl ¥ UX NPHPOAHbIE HCTOYHUKH (21 4.)




4-6

ANKaHbI

AJIKaHBbI, U NPEJIEIbHBIE YTIIEBOLOPO/IBI.
I'oMonoru4yeckuii psii aJIKaHOB M €ro 001mast
dbopmyna. CTpyKTypHast ©30MEPHs YTIIEPOTHON
uenu. Papukanel. Homenknatypa ajkaHoB.
XVWMHUYECKHE CBOMCTBA aJIKAHOB: TOPEHHE,
peakuuu 3aMelleHus (rajioreHupoBaHue),
peaxius pa3yioKeHUs] MeTaHa, peaKIus
JErUIPUPOBAHMS FTAHA.

Jlemoncmpayuu. I'openne ankaHoB (B TOM
YUCIIC U U3 Pe3EPBYyapa ra30BOM 3aKUTAIKH ).
OTHoOIlIEHHE aJIKaHOB K pacTBOpam
NepMaHraHaTa Kajaus 1 OpoMHOU BOJe.
Jlabopamopuvie onvimel. OOHapY)KEHUE
MIPOJYKTOB TOPEHUS CBEUHU

OnpenensiTe NPUHAAIEKHOCTD BEIECTB K
pa3TUYHBIM TUTIAM (TIPEIETbHBIM UITH
HeTpeIeIbHbIM) U KJIacCaM yTJIEBOJIOPO/IOB.
Ha3zbiBaTh MX 0 MEXIYHAPOJIHOM
HOMEHKJIATYPE, XapaKTepU30BaTh CTPOCHUE U
CBOMCTBA BaKHEHILIUX MPECTaBUTENIEH
aJIKaHOB.

HabGnromate 1 OMKUCHIBATE XUMHYECKHI
AKCIIEPUMEHT C IIOMOILBIO POJTHOTO A3bIKA U
SI3BIKA XUMUH.

O06001mAaTh 3HAHUA U IEJIATh BEIBOILI O
3aKOHOMEPHOCTSX U3MEHEHHS CBOMCTB
YTJIEBOJIOPO/IOB B TOMOJIOTMYECKUX psTaX.
PaznuyaTh MOHSTUS «M30MEP» U «TOMOJIOT




7-9

AJNKeHbI

Henpenenbnubie yrineBogopoabl. AJNKEHBI.
Otunen. ['omosiornueckuii psj ajaKeHOB.
CTpyKTypHas U NPOCTPAHCTBEHHAS
(reomeTpuueckas) uzomepus. [IpombinuieHHOE
MOJIy4eHHE AJIKEHOB: KPEKUHT U
JeruapupoBaHue ankaHoB. JlabopaTopHoe
MTOJIy4EHHE ITUJICHA — PEaKIMs 1eTuapaTaluu
sTaHoJa. Peakunu npucoequHeHus:
rUApaTanys, THIpOrajor eHupOBaHuUE,
rajoremupoBanue. ITpasuino MapkoBHUKOBA.
Oxucnenue ankeHoB. KauecTBeHHbIE peakiMK
Ha HeNpeaebHbIE YIIIEBOJOPObI.
Jemoncmpayuu. Ilonydyenue 3TuieHa
peaxkuuen AeruapaTaliiuy 3TaHoja, ero ropeHue
Y OTHOLICHHE

K pacTBOpaM IIepMaHraHaTa Kajus u OpoMHoON
BOJIE

HaspiBaTh anKeHbI 10 MEXyHAPOIHOM
HOMEHKJIAType.

XapakTepu30BaTh C IOMOILBIO POAHOIO A3bIKA
U SI3bIKAa XUMHUH CTPOCHHE, CBOMCTBA, CIIOCOOBI
HOJTy4eHUs ¥ 00J1acTH MPUMEHEHHs STUJICHA.
HabmonaTh, caMOCTOSTEIbHO TPOBOIUTH U
OIKCHIBATh XMMHYECKHI HKCIIEPUMEHT.
VYcTaHaBIMBaTh 3aBUCUMOCTD MEXY TUIIOM
CTPOEHUS YIJIEBOAOPOAA U €r0 XUMUYECKUMU
CBOMCTBAaMHU Ha IIpUMEPE JIOTHYECKUX CBI3CHU:
IPEeAeNbHbIN — peakluu 3aMeleHMs,
HENPEAENbHbBIN — PEaKUK PUCOCTUHEHHUS

10-12 Anxanuensl. Kayuyku AnKaaueHsl, UM JUEHOBBIE YTIIEBOAOPOIBI. Ha3sIBaTh AMEHBI IO MEXAYHAPOAHON
ConpspkeHHbIe AUeHBI. byTaauen-1,3, U30mpeH. | HOMEHKIaType.
Peakuus JleOenesa. Peakiiuu npucoequHeHus XapakTepu30oBaTh C MOMOIIBIO POJAHOTIO SA3bIKa
ankaaueHoB. Kayuyku: HaTypaJIbHBIN, U SI3bIKa XUMUU CTPOEHHUE, CBOMCTBA, CIIOCOObI
CHUHTETHYECKHE (OyTa leHOBBIMH, HOJTyYEHHsI U 00JIaCTH TPUMEHEHUS KayuyKOB.
M30MPEHOBHIN). Bynkanuzanus kaydyka. HabmonaTh 1 onuchIBaTh XUMUYECKUI
Pe3una. D00HMUT. 9KCHEPUMEHT
Jlemoncmpayuu. Paznoxenue kayuyka npu
HarpeBaHUM, UCIBITAHUE IPOAYKTOB
pa3oKeHMs Ha HellpeaeabHOCTh. Kosutekus
«Kayuykn».
Jlabopamopuwie onvimoel. ccnenoBanue
CBOMCTB Kay4yKOB

13-15 AJIKMHBI AlIETUJICHOBBIE YTIE€BOAOPOIbI, MU AJIKUHBI. HasbiBath Mo MeXX1yHapOIHON HOMEHKJIIAType

[Tonyuenue u mpUuMeEHEHHE alleTUJIeHa.
XUMHUECKHE CBOMCTBA alleTHIIEHA: TOPEHUE,
peaKkiy NpUCOCTUHEHUS:
TUPOrajJoreHupOBaHue, rAJIOrEHU POBAHHE,

AJIKHHEL.

XapakTepu3oBaTh C TOMOIIBIO POAHOTO S3bIKa
U SI3bIKa XUMHUU CTPOEHUE, CBOMCTBA, CITOCOOBI
MOJTYYEeHUSI U 00JIACTH IPUMEHEHUS alleTHIICHA.




ruapatanus (peakius Kyueposa).
Bununxnopua, moJMBUHHIXIOPUI.
Jlemoncmpayuu. IlonydeHue aneTuiieHa
peakiuei ruaponu3a Kapouaa Kajblus, ero
TOPEHME U OTHOLLIECHUE

K pacTBOpaM MepMaHTaHaTa Kajausi 1 OpOMHOM
BOJIE

HaOironaTh ¥ ONMCBIBATE XUMHUYECKHUI
SKCIIEPUMEHT.

Paznmuuate 0COOEHHOCTH peaKIuit
MIPUCOEANHEHHUS y alleTUJIEHA OT TAKOBBIX Y
STUJICHA

16-17 ApeHbl ApomaTHueckue yrieBo0pOabl, U apEHBI. XapakTepu30oBaTh C MOMOIIBIO POAHOIO SI3bIKA
benzomn: ero crpoenue, HeKOTOpblie prU3NUECKre | U A3bIKa XMMHH OCOOEHHOCTH CTPOCHHUS,

U XUMUYECKHe CBOMCTBA (TOpeHue, peakluu CBOICTBa U 00J1aCTH MPUMEHEHHs OeH30Ia.
3aMEIIEeHNs — raJlor eHUpPOBaHHUE, HabumoiaTh 1 onucbIBaTh J€MOHCTPALIMOHHBIN
HUTPOBAHUE), OJy4YE€HUE U IPUMEHEHHE. XMUMHMUYECKUHN IKCIIEPUMEHT

DKCTpakKLUs.

Jlemoncmpayuu. ViccrienoBaHue CBOMCTB

OeH30J1a ¢ MOMOIIBI0 OBITOBOTO PACTBOPUTEIS

«CoJbBEHT»

18 ITpuponnsiii ra3 IIpuponnsiii raz, ero cocran. [Ipeumyiiectsa XapaKTepu30BaTh C IOMOIIBIO POJHOIO SI3bIKA
MPUPOAHOrO ra3a Kak TOMIMBA. XUMUYECKas U S13bIKa XMMUU COCTAaB U OCHOBHBIE
nepepaboTKa MPUPOJHOTO raza: KOHBEPCHS, HaIpPaBJICHU UCIIONb30BAHMS U TTepepaboTKU
nupoau3. CUHTE3-Ta3 U ero UCIoiIb30BaHHe. IPUPOAHOrO rasa.

Hemonctpanuu. Kapra rmosie3HbIX HCKONAeMbIX | YCTaHaBIMBATh 3aBUCUMOCTb MEXY

PO 00BbEMaMH J0OBIYM IPUPOAHOro ra3a B PO u
OIOIKETOM.
HaxoauTb B3aMMOCBS3b MEXy U3y4aeMbIM
MaTepuaioM u Oyayiiel npodeccuoHaIbHON
JeSITEeIbHOCTBIO.
CobmronaTh nmpaBuia SKOJIOTMYECKU
IrPaMOTHOT'O MOBEJEHUS U 0€30MacHOro
o0pallleHus: C IPUPOIHBIM ra30M B OBITY U Ha
IIPOM3BOJICTBE.

19 Hedtb 1 crioco6s1 €€ nepepaboTku [TonyTHBIN HEPTAHOM Ta3, €ro COCTaB U XapakTepu3oBaTh COCTaB U OCHOBHBIE

(bpakiuu — ra30BbIii OCH3MH, IPOTAH-
OyTaHoBas, cyxol ra3. Hedts, e¢ cocraB u
nepepaboTKa U eperoHKa, KPeKHHT,
pudopmunr. Hedrenponyktel. OkTaHOBOE

HAIPaBJICHHS UCITOJIb30BaHUS U IIEpepadOTKH
HETH.

YCcTaHaBIMBATE 3aBUCUMOCTH MEKIY
o0beMamu 100buH HeTH B PP 1 610 1KETOM.




quci10 OeH3HHa.

Jlemoncmpayuu. Komtekus «Hedts u
He(TENnpOAYKThI», BUA€O(ParMeHThl U Claiiibl
«[leperonka HepT»

HaXOI[I/ITb B3aMMOCBA3b MCKAY NU3YyUaCMbIM
MaTepralioM u Oyayiei mpodeccruoHaabHON
ACATCIBbHOCTBIO.

CobnronaTh mpaBuia SKOJIOTHUECKU
I'PaMOTHOT'O TIOBEACHUS M 0€3011aCHOT0
oOpareHus ¢ HeprenpoAyKTaMu B OBITY U Ha
IIPOU3BOJICTBE

20 Kamennslii yross u ero nepepabotka | MckomaeMblil yroib: aHTpaluT, KaMeHHBIH, XapaxkTepru30BaTh MPOUCXOXKIACHHE U OCHOBHBIE
Oypsorii. KokcoBaHne KaMEeHHOT O yTiIsl. HaIpaBJICHHs UCIIOIb30BAHMS U TIepepaboTKU
KoxkcoBblii ra3, ammuayHas Boja, KaMEHHOI'0 YIJIAL.
KaMEHHOYTOJIbHas cMoJ1a, Koke. ['asudukanus | YcraHaBaMBaTh 3aBUCUMOCTb MEXY
1 KaTaJIMTUYECKOE THIPUPOBAHUE KAMEHHOIO 0o0bEMaMH JOOBIYM KaMEHHOTr 0 yriist B PO u
Yo, OIOKETOM.
Lemoncmpayuu. Konnexuus «Kamennsiit yroias | HaxoauTe B3auMoCBs3b MEXAY U3y4aeMbIM
U TIPOJIYKTHI €r0 MepepaboTKm». MaTepuanioM u Oyayiiei npodeccuoHanbHOI
BuneodparMeHTBI U Cl1aii bl NEITEILHOCTBIO.
«Kokcoxumuyeckoe nmpou3BoJICTBO» CobmronaTh MpaBuia 3K0JIOIMUECKU
IPaMOTHOT'O TIOBEJIEHUS 1 0€30I1acHOro
o0pallleHus! C KAMEHHBIM YTJIEM U NPOTyKTaMH
KOKCOXMMMYECKOT 0 IIPOU3BOJICTBA B OBITY U
IPOMBILIEHHOCTH
21-22 [ToBTOpEeHue n 06001IEHNE TectupoBanue, peleHue 3a1a4 U yIPaXHEHUH | BBINOIHATE TECTHI, peIIaTh 3a1a4 U
10 TeMe yIpaXHEHUSI 110 TEME.
[TpoBOIUTE OIIEHKY COOCTBEHHBIX AOCTHKECHUN
B YCBOCHHUH TEMBI.
KoppektupoBats cBoU 3HaHUS B COOTBETCTBUU
C IIJITAHUPYEMBIM PE3YIbTATOM
23 KonTtponbsnas pabota Ne 1 «Teopus crpoenus opranndeckux coenunennii A.M. bytiepoBa. YrineBonopoasn»
24 Ypok - KoppeKius
25- 54 Tema 3. Kucsiopoa- u a3orcoaep:xanme opranudeckue coequnenus (304)
25-27 OnHOaTOMHBIE CITUPTHI OyHKINOHAJIBHAS THPOKCUIIbHAS TPYTIIA. Ha3zpiBaTh CIMPTHI IO MEXTYHAPOIHOM

['omomornyeckuii psa mpeaebHbIX
OJIHOATOMHBIX CIIUPTOB. MI30Mepus o0k EHUS

HOMEHKJIaType.
XapakTepru30BaTh C MOMOIIBIO POIHOTO SA3bIKA




¢yHKUMOHaIbHOU rpymibl. BogoponHas cBsi3b.
XUMHUYECKUE CBOMCTBA COIUPTOB. AJIbJIETUIHAS
rpymnmna. Peakuus 3Tepuukamnuu, CIoxxKHbIE
a¢upsl [Ipumenenue cnuptos. JleiicTBue
METUJIOBOT'O U 3THUJIOBOT'O CIIUPTOB Ha
OpPraHU3M YeJIOBeKa.

Jemoncmpayuu. OKUCIeHUe cnupTa B
anpaerun. Jlabopamopuvie onvimul.
CpaBHEHHE CKOPOCTH UCIIAPEHUS BOABI U
3TaHOJIa.

U sI3pIKa XUMUU CTPOEHUE, CBOWCTBA, CIIOCOOBI
HOJyYEHUs U 00JIaCTH IPUMEHEHUS
HpeeIbHbIX OIHOATOMHBIX CIIUPTOB
Knaccuunuposats ciupThbl 10 UX aTOMHOCTH.
Hab6moath, caMOCTOSATENBHO TPOBOAUTD U
OIKCHIBATh XUMUYECKHH SKCIIEPUMEHT

28 MHoroaToMHbI€ CITUPTHI MHOroaToMHBbI€ CIUPThI. DTHIIEHTJIUKOIb. KrnaccuguiupoBaTh CiupThI 10 UX AaTOMHOCTH.
I'mauepun. [losrydenne u xuMuyeckue XapakTepu30BaTh C MIOMOIIBIO POJHOTO SI3bIKA
CBOHCTBAa MHOI'0OATOMHBIX CITHPTOB. U sI3pIKa XUMUU CTPOEHUE, CBOMCTBA, CLIOCOObI
KayecTBeHHas peakiiys Ha MHOIOaTOMHbIE HOJTY4eHUs] U 001aCTH TPUMEHEHHS
CIUPTHL. AHTU(PU3BI. MHOT'0aTOMHBIX CIIUPTOB.
Hemoncmpayuu. KauecTBeHHas peakius Ha WnentuduuupoBaTh MHOrOaTOMHBIE CIIUPTHI €
MHOT'0aTOMHbIE CITUPTHI. IIOMOIIIBIO KaUE€CTBEHHOM peakiuu.
Jlabopamopnvie onvimut. PacTBOPUMOCTD Habmo1aTh, caMOCTOSTENBHO TPOBOAUTH U
TJIMIEpUHA B BOJIE OIKCHIBATh XMMHYECKHH HKCIEPHUMEHT
29-30 ®denon deHo, ero CTpoeHue, MoIy4yeHrue, CBOUCTBAa M | XapaKTepHU30BaTh C IOMOIIIBIO POAHOIO SI3bIKA
npuMmeHeHue. KauectBeHHbIe peakiiy Ha U SI3bIKa XUMUU OCOOCHHOCTH CTPOEHUS U
¢denon. B3anMmHoe BIMsSHUE aTOMOB B MOJIEKYJIE | CBOWCTBA (peHOJIa HA OCHOBE B3aUMHOT'O
¢enomna. BJIMSIHMSI aTOMOB B MOJIEKYJIE, & TAK)KE CIIOCOObI
Lemoncmpayuu. PactBopuMoOCTh (peHOMA B HOJTY4eHUs U 001acTH MpUMeHeHHs heHona.
BOJI€ ITpU OOBIYHOM TeMIepaType U pu HaGmroaTh 1 ONUCBHIBATh AEMOHCTPALIMOHHBIN
HarpeBaHuu. KauecTBeHHbIE peakMy Ha (PEHO | XUMUUYECKHH SKCIEPUMEHT.
ColmoaTh MpaBuiia 3K0JIOTNYECKU
IrPaMOTHOr0 ¥ 0e30MacHOro odpalieHus ¢
FOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMU B OBITY
Y OKpYKalolleH cpene
31-33 Anbaerunpl Ansaerunpl. @opMaibaeru U aneTalpIerua. | XapakTepu30BaTh C IOMOIIBIO POJHOTO SI3bIKA

XHUMHWYECKHE CBOMCTBA aJIbIETUIOB.
KauecTBeHHBIE peaKMK HA AJIbJIETU/IBI.
Peakuuu nonukonaexcaunn. KapOonunbHas
rpymma. KeToHbsl Ha npuMepe aleToHa.

U sI3bIKa XUMHUH OCOOCHHOCTH CBOICTB
dopmainberuaa u areraibIeruaa Ha OCHOBE
CTPOCHUS MOJIEKYJI, CITOCOOBI MOTYYESHHSI U X
00JTacT! MPUMEHEHUSI.




Jlemoncmpayuu. KauecTBEHHBIE pEaKIUH HA
aJIbACTUJIBI

HabumoiaTh, onuceiBaTh U NPOBOJUTH
XMUMHYECKUN IKCIEPUMEHT.
WnenTndunmupoBaTh aabJerusl ¢ IOMOLIbIO
Ka4eCTBEHHBIX PEaKIIUH.

ColmoaTh MpaBuiia SK0JIOTHYECKU
rPaMOTHOTO U 0e30macHOro odparieHus ¢
TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU B OBITY
Y OKPY’KaIOIIEH cpele

34-36 KapboHoBbIe KUCTOTHI [IpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE XapakTepu30BaTh C IOMOIIBIO POJHOTO SI3bIKA
KHMCIIOTBI, UX TOMOJIOTUUECKHM P, U SI3bIKa XUMUHU 0COOEHHOCTH CBOMCTB
MIPEJICTABUTEINN, UX MTOTyYEHUE U IPUMEHEHHE. | KapOOHOBBIX KHCIOT HA OCHOBE CTPOCHHS HX
XuMHUUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT. MOJIEKYJI, @ TAK)KE CIIOCOOBI MOJTYUEHUS U
Peakuus stepu pukanun. 00JacTH MTPUMEHEHUS MYPaBbUHON U YKCYCHOU
Lemoncmpayuu. IlpencraBurenu pa3inuHbIX KHCIIOT.
KJIaCCOB KapOOHOBBIX KHCIOT. Pasznuuate obuiee, 0coOEHHOE M eTUHUYHOE B
Jlabopamopuvie onvimuvl. XUMHUYECKUE CTPOEHUU U CBOMCTBAX OPraHUYECKUX
CBOMCTBA YKCYCHOM KM CIIOTBI (MypaBpUHOMN M YKCYCHOMN) U HEOPraHUYECKUX
KHCJIIOT.
HabmonaTh, onucsiBaTh U IPOBOAUTH
XUMUYECKUN 3KCTIEPUMEHT.
ColmoaTh MpaBuiia 3K0JIOTHYECKU
IPaMOTHOTO ¥ 0€3011aCHOr0 00paIIeHUs C
TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH B OBITY
U OKpY’KaKOIIEH cpele
37-38 Crnoxnbie 23¢upbl. JKupbl Peakuus stepuduranuu. Croxxabie 3QUpPHI. PaznuyaTh peakiuu sTepuduKanum Kak

XKupsl, ux coctaB ¥ rUAPOIN3 (KUCIOTHBIA U
miesiouHon). Meuia. 'ugprupoBaHue )KUPOB.

Hemoncmpayuu. Konnekuust cnoxHbIX 3(pupos.

Komnnekuus sxupos. O6pasibl TBEPAOTO U
KHUJKOrO MblJIa.

Jlabopamopnvie onvimul. Onipenenenue
HENpeeNbHOCTH PACTUTEIBHOIO Maciia

00paTHUMOI OOMEHHBII MPOIIECC MEXKTY
KUCIIOTaMH M CITUPTAMH.

XapakTepu3oBaTh 0COOCHHOCTH CBOMCTB
KHPOB Ha OCHOBE CTPOCHHS UX MOJIEKYJ, a
TaKXKe KJIacCH (PUKAIIMH )KUPOB 110 KX COCTABY U
MIPOUCXOXKICHHUIO U MPOU3BOJCTBO TBEPIBIX
KHPOB HAa OCHOBE PACTUTEIBbHBIX MaCEI.

Ha ocHoBe peakiuu sTepudukanuu
XapaKTepH30BaTh COCTAB, CBOMCTBA U 00J1aCTH
IPUMEHEHUS CIIOKHBIX YU POB.




Habnronate, onuceIBaTh U IPOBOIUTH
XUMUYECKUAN KCIIEPHUMEHT.

CobnronaTh mpaBuia SKOJIOTHYECKU
IPaMOTHOTO U 0€30MacHOro 00paIIeHUs C
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B OBITY
U OKpYKarlleH cpene

39-41 Yraesoasl VYrneBoasl. MoHOcaxapubl. I'mok03a Kak XapaKTepru30BaTh COCTAB yIJIEBOJOB.
anpaerugocnupt. Copout. MonoyHoKucIoe U KnaccuduuupoBaTh UX Ha OCHOBE
cniupToBoe Opokenne. dorocuHTes. CMOCOOHOCTH K THAPOIIU3Y.
Hucaxapunasl. Caxapo3sa. [lonucaxapubr: OnuceIBaTh CBOWCTBA IIFOKO3bl KaK BEIIECTBA
KpaxmalJl, IeJUIF0JI03a. C IBOMCTBEHHOU (PYHKIHEH
Jlemoncmpayuu. BzaumonencTBre riifoko3bl ¢ | (aIbAETUIOCIIUPTA).
ruapokcuoMm Meau(Il) xak anpaeruocnupra. | YcraHaBiaMBaTh MEXIIPEIMETHBIE CBSA3H XUMUU
KauecTBeHHast peakius Ha Kpaxmal. 1 OMOJIOTMU HA OCHOBE PACKPBITHUS
Jlabopamopuvie onvimul. OOHapyXeHUE OHMOJIOrMYeCcKO POJIM U XUMUYECKUX CBOMCTB
KpaxmaJa B IPOAYKTAaX MUTaAHUS BAKHEUIINX MPEACTaBUTENEH MOHO-, 1U- U
HOJIM CaXapHJI0B.
HabmonaTh, onuchBaTh U IPOBOJAUTD
XUMHYECKUN IKCIEPUMEHT.
CobnronaTh mpaBwiia TEXHUKH O€30MaCHOCTH
pu paboTe B KAOMHETE XUMHH
42-44 AMUHBI AmuHorpynna. AMHUHBI IPEAEIbHBIE U XapakTepu30oBaTh € IOMOLIBIO POAHOIO S3bIKA

apomaTuueckue. AHUIMH. [lomyueHrne aMuHOB.

Peakuus 3ununa. Xumudeckue CBONCTBA U
[IPUMEHEHUE aMUHOB.

Jlemoncmpayuu. loptper H. H. 3ununa.
Kosutekius aHuIMHOBBIX KPAaCUTENEH.
Jlabopamopnvie onvimsi. I3roTOBICHNE
MOJEIel aMUHOB

U sI3bIKa XUMUU OCOOEHHOCTH CTPOEHUS U
CBOMCTB aMUHOB M aHWJIMHA, B YaCTHOCTH, HA
OCHOBE B3aMMHOI0 BJIMSHUSA ATOMOB B €r0
MOJIEKYJIe, @ TAKXKe CIIOCOObI OTyYeHHsI U
00J1aCTH IPUMEHEHHUS aHUJIMHA.
AprymMeHTupoBaTh 4yBCTBO F'OPAOCTH 3a
JOCTHKEHHSI OTEYE€CTBEHHON OPraHu4eCKOU
XUMHH.

ColmroaTh MpaBuiia 3K0JIOTHYECKU
IPaMOTHOTO U 0€30MacHOro O0paIeHUs C
TOPIOYUMH ¥ TOKCUYHBIMH BEIIECTBAMH B OBITY
Y OKpYKarollel cpene




45-47

AMHUHOKHUCIIOTHL. benku

AMHHOKHCIIOTHI Kak aM(OTepHbIE
opranuueckue coeaunenus. ['muuun. Peakuus
noJIMKoHieHcauuu. [lentuanas cBs3b.
[lepBruuHas, BTOpu4Hasi, TPETUUHASI CTPYKTYPbI
0enkoB. KauecTBeHHbIE peakny Ha OEINKH.
I'unpomms. Jlenarypanus. buonornueckue
(GbyHKIMM OENKOB B OpraHU3Me.
Jlemoncmpayuu. ColicTBa rinuiuHa. L{BeTHbIE
peaxkuuu 0enKoB.

Jlabopamopuvie onvimel. Jlenatypaiiust 6eJIKoB

OnuceiBaTh CBOMCTBA aMHUHOKHCIIOT KaK
OM(pYHKLIMOHAIBHBIX aM(OTEPHBIX
COEIMHEHUH.

VYcTanaBImMBaTh MEXIPEAMETHbBIE CBSI3H XUMHUHU
¥ OMOJIOTMH Ha OCHOBE PaCKpPbITHSA
OHMOJIOrMYeCcKOi pOJIM U XUMUYECKUX CBOMCTB
AMUHOKHCIIOT.

OnuceBaTh CTPYKTYPHI U CBOWCTBA 0EJIKOB Kak
OMOIOIMMEPOB.

YcTaHaBIMBATE MEXIIPEAMETHBIE CBSI3H XUMUHU
1 OMOJIOTMH HA OCHOBE PacCKpbITUS
OHMOJIOrMYeCcKO POJIM U XUMUYECKUX CBOMCTB
OETKOB.

[IpoBonuTh, HAOMIOJATH U OMKUCHIBATH
XUMHUYECKUU IKCIIEPUMEHT

48-49 I'enernueckas CBsI3b MEXY IToHsiTHE O TEHETUYECKOM CBSI3U Ha IIPUMEPE YcTaHaBnuBaTh B3aUMOCBSI3b MEXK1y COCTABOM,
KJIACCAMU OPraHMYECKHUX B3aMMOIIEPEXO0I0B MEXKIY KlacCaMU CTPOEHHEM U CBOMCTBAMHU IpeICTaBUTENEH
COEIMHEHUN YIJIEBOOPOJOB, KHCIOPO/ - U a30TCOAEPKALUX | KIIACCOB YII€BOLOPOIOB, KHCIOPO - U
coequHeHni. MmrocTpanus reHeTnyeckon a30TcoepKalMX coequHeHn. OnuceIBaTh C
CBSI3U Ha NIPUMEPE OPraHUYECKUX COCANHEHUHM | MOMOULIbIO POAHOIO SI3bIKA U S3bIKa XUMUU
pa3IUYHBIX KJIACCOB, COJAEPkKALIMX JBa aTOMa TEHETUYECKHE CBSI3U MEXy KJlaccaMu
yriepoaa YIJIEBOAOPOIOB, KUCIOPOA- 1 a30TCOAEPIKALIX
COeTMHEHUN
50 [IpakTueckas padora Ne 1. Wnentuduxanust opraHM4eCKUX COEMHEHUN [IpoBonuTh, HAOMOJATH U ONIUCKHIBATD
W aenTudukanys opraHn4eckux XMMHMYECKUHN SKCIIEPUMEHT IS
COEIMHEHUN HOJTBEPKACHUS CTPOCHUS U CBOMCTB
pa3IM4YHBIX OPraHUYECKUX COEAUHEHUN, a
TaKXKe UX UICHTU(PUKAIIUU C TOMOLIbIO
Ka4eCTBEHHBIX PEAKIIHI
51-52 [ToBTOpeHue u o6061IeHNE TectupoBanue, pelieHre 3a1a4 1 ynpaxHeHU | BbIIOJHATH TeCThl, pelaTh 3a1a4u U

10 TEMC

YIOPaKHEHHUS 0 TEME.

[TpoBOIUTE OLICHKY COOCTBEHHBIX JOCTHIKEHUI
B YCBOCHHUH TEMBI.

KoppekTtrpoBaTh CBOM 3HaHHS B COOTBETCTBUU
C IIJITAHUPYEMBIM pe3yIbTaTOM




53

KonTtponpsnas padora Ne2 «Kucnopos- u a30Tcoaepikamme OpraHndecKue COSTMHEHUS»

54 VYpoK - KoppeKIus

55—64 Tema 4. Opranuueckasi xumusi 1 o6mectso (10 4)

55-56 buorexnonorus Pa3Butue Ouorexnonoruu. Tpu HanpaBiaeHUs OOBACHATH, YTO TaKOE OMOTEXHOJIOT UL, TeHHAS
OMOTEXHOJIOTUU: TeHHAs! (MJIM TeHETUYecKast) (WM reHeTHYecKas) HHXEHEpHUs, KIeTOoUHas
WHKEHEPHS; KJIETOYHAS WHKEHEPHSI; WHXXEHEPHsl, OMOJIorHYecKas HHKEHepHs,
Oouonoruueckas nHxeHepus. ['eHeTnuecku KJIOHUPOBaHKE, MMM OOMIN30BaHHbBIE
MoauduImpoBanHbie opranu3msel ('MO) u (bepMEeHTHI.
TpaHCreHHas npoaykius. KionupoBanue. XapakTepu3oBaTh pPOJib OMOTEXHOJIOTUH B
NmMmoOunn3oBaHHbIE PEPMEHTHI U UX peLIEeHNH [TPOJOBOIbCTBEHHOM TPOOIEMBI U
IIPUMEH EHUE. COXPaHEHUU 370POBbsI YETOBEKA
Jlemoncmpayuu. BuaeohparMeHTbI M CIIAHTbI
10 OMOTEXHOJIOTUH U UMMOOMIIN30BAHHBIM
dbepmeHTaM

o7 ITomumepnt Knaccudukanus momumepos. ckycctBerHbie | KiaccuuuupoBaTh MOJIMMEPHI IO Pa3IMYHBIM
MOJIMMEPBI: LEJUTYJI0U, AlleTaTHbIN HICIK, OCHOBAHMSIM.
BHCKO3a, 1eJI0(aH. Paznuuate HCKYCCTBEHHbIE MOJIUMEDHI,
Hemoncmpayuu. Konnaekius noauMepos. KJacCU(UIMPOBATh HMX U WUIIOCTPUPOBATH
Komnekius CHHTETHYeCKUX MOJIMMEPOB U TPYIIIBI TOJMMEPOB MTPUMEpPaMHU.
W3AENIMA U3 HUX VYcraHaBnuBaTh CBSI3M  MEXAY CBONCTBaMU

MOJIMMEPOB M 00JIACTSIMU UX IIPUMEHECHUS

58 CuHTeTHUYECKHE TOJIMMEDPDI Crioco0s!I osTy4eHHs OJIMMEPOB: Pa3znmnuate MOJINMEPU3ALUIO u
MOJIMMEpU3aIs U MOJUKOH ICH CallUsl. HOJIMKOH/IEH CALUIO.
Cunretnueckue kayuyku. [lmactmaccsr: [IpuBoguTes  mpuMepsl  3TUX  CIOCOOOB
MO CTUPOJT, T€(IIOH, MOTUBUHIIXIOPU. MOJIy4EHHUsI TIOJIUMEPOB.
CuHTeTHYecKHEe BOJIOKHA: KallpOH, HAWUJIOH, OnuceiBaTh CUHTETUYECKHUE Kay4yyKH,
KeBJIap, JIABCAH. IJlacTMaccbl U BOJIOKHA Ha OCHOBE CBA3U
Hemoncmpayuu. Komiekuus CHUHTETUYECKUX | CBOMCTBA — IPUMEHEHHE
MOJIMMEPOB: IJIACTMACC U BOJIOKOH M U3JEIUN
13 HUX

59 [Tpaktuueckas pabora Ne 2 PacrioznaBaHue miactMacc ¥ BOJIOKOH [IpoBoguTh, HaOmMIOAaTP W  ONUCHIBATH

XUMUYECKUN AKCITEPUMEHT JUTS

UICHTU(UKAMA TUIACTMACC M BOJIOKOH C




IIOMOIIBIO KaYCCTBCHHBIX peaKum“I

60-62 IToBTOpEeHUe U 06001IEHNE KypCA.

63 HTorosasi kKOHTpoIbHaAsI padoTa

64 Ypok - koppexkuus

65—68 Pe3epBHOe Bpemsi

TemaTnueckoe n1aHupoBaHue Kypca 11 kinacca 6a30B0ro ypoBHsi
(2 g B Henemo, Bcero 68 v, u3 HUX 24 pe3epBHOE BpeMsl)
Homena XapaKTepucTUKa OCHOBHBIX BHJIOB
OKOBI;I I Tema ypoka OcHOBHOE coziepKaHue ypOoKa JesITeIbHOCTH 00yJaromuxcs (Ha ypoBHE
P y4eOHBIX J1€H CTBUIA)
1—21 Tema 1. CTtpoenue Bemects (21 1)
1-3 OCHOBHBIE CBEJICHHS O CTPOECHUHU CrpoeHue aTroma: iApo U JIEKTPOHHAS ApryMEHTUPOBATH CIOKHOE CTPOCHUE aTOMA
aToma 000n0uka. M3oronsl. XUMUUYECKUN 3J1EMEHT. KaK CUCTEMBbI, COCTOSIIIEHN U3 si/ipa U

bonpioi anpoHHslil Koanaep. Y poBHA ANEKTPOHHON 00OJIOUKH.
CTPOEHUS BEILIECTBA. XapakTepu3oBaTh YPOBHHU CTPOCHHUSI BEIIECTBA.
Llemoncmpayuu. Iloptpersl OnuceiBaTh ycTpoicTBO U paboTy bonbioro
3. Pesepdopna, H. bopa. Buneodparments: u aJIpOHHOT 0 KOoJUTaaepa
cnanapl «bonbIIon ajpOHHBIA KOJUTANIEP,
«YPpOBHU CTPOEHUS BEILIECTBA»

4-6 [lepnoanueckas cucrema ®u3nueckuil CMbICI HOMEPOB: JIEMEHTA, HaxoauTh B3aMOCBSA3M MEXTy TOJIOKEHUEM

XUMHUYECCKUX JICMCHTOB
. . MenneneeBa u yueHue o
CTPOEHUHU aTOMa

Iepuoa, rpymisl. BaneHTHbIE 3JI€KTPOHBI.
DneKTpoHHas KOH(UTypals aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3JIEMEHTOB B IIEpUOJaX U IPyIMIax.
DJNEeKTPOHHBIE CEMENCTBA XUMUYECKUX
3JIEMEHTOB.

Hemoncmpayuu. Paznuunbie popmbl
[Tepuonnueckoil cHCTEMBI XUMUYECKHX
anemenToB JI. 1. Mengeneesa. [Toptper /1. 1.

SIIEMEHTA B MEPUOANYECKON CHCTEME

. 1. MenneneeBa u CTPOCHUEM €0 aTOMA.
CoCTaBIATh JICKTPOHHBIC H AJICKTPOHHO-
rpaduyeckue GopMysibl aTOMOB S-, p- 1 d-
JJIEMEHTOB.

OTHOCUTH XUMUYECKHUE DTIEMEHTHI K TOMY UIIU
UHOMY JJICKTPOHHOMY CEMEHCTBY




Menneneesa.

Jlabopamophvie onvimosi. MoaenupoBaHue
noctpoenus [lepuoguyueckoil CUCTEMBI €
MOMOUIBIO KaPTOUEK

7 dunocodckrue 0CHOBBI OOMIHOCTH [Ipennoceuiku oTkpbiTus [lepruonuueckoro [IpencraBisaTe pa3BUTHE HAYYHBIX TEOPUI 11O
Ileproanueckoro 3aKkoHa U TEOpUU 3aKOHA U TEOPUU XMMHYECKOTr'0 CTpoeHus. Poib | crimpasii Ha ocHOBE TpEX (hopMyITMpoBOK
XMUMHUYECKOTO CTPOECHHUS JMYHOCTU B UCTOPUU XUMHUU. PoJb MpakTuKy B [leproanueckoro 3akoHa 1 OCHOBHBIX
CTaHOBJICHUH U PA3BUTHH XUMHUECKON TEOPUU HaIpPaBJICHUH pa3BUTUS TEOPUHU CTPOCHUS
Jlemoncmpayuu. Ioprperst . U. MenneneeBan | (XMAMUYECKOT0, 3JICKTPOHHOTO U
A. M. bytnepona MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh pOJib NPAKTHKHU B
CTaHOBJICHUM U PAa3BUTUU XUMHUUYECKOH TEOpuu.
AprymMeHTupoBaTh 4yBCTBO F'OPAOCTH 3a
JIOCTUKEHHUS OTEUECTBEHHOM XUMUU U BKJIA]
POCCHUMCKUX YYEHBIX B MUPOBYIO HAYKy
8-9 WNonnas xumuueckas CBA3b U KaTtnoHnsl Kak npoayKT BOCCTAHOBJIEHUS aTOMOB | XapaKTepu30BaTb HOHHYIO CBSI3b KaK CBS3b
HMOHHBIE KPUCTAJIJIMYECKUE PEILIETKH | METAJIJIOB. AHMOHBI KaK MPOAYKT OKHCIIEHUS MEXy HOHAMU, 00pa3yIOIIMMHUCS B pe3yJbTaTe
aTOMOB HeMeTasuioB. MloHHas XxuMuueckas CBsi3b | OTayu WM MPUEMa 3JIEKTPOHOB aTOMaMU UJTH
Y MOHHAs KpUCTaJUIM4YecKas pemeTka. FoHsl rpynnaMu aTOMOB.
IIPOCTHIE U CIIOKHBIE. KnaccuduuupoBaTs HOHBI IO pa3HBIM
Jlemoncmpayuu. Mozienb KpyCTAIITUYECKOM OCHOBAHHSIM.
pemeTku ximopuaa Hatpus. OOpasibl MUHEPAIOB | YCTaHABIMBAThH 3aBUCHMOCTH MEX/y THIIOM
C NOHHOMU KPHUCTAJUIMYECKON pPEIICTKOMN: XUMHUYECKOH CBSI3U, TUIIOM KPH CTaJUINY €CKOU
KaJIBLIUTA, TaJINTa pPELIETKU U GU3NIECKMMU CBOM CTBAaMU
BELIECTB
10-11 KoBasieHTHass XUMHUYECKast CBSI3b. KoBasieHTHas HenossipHas U OJsIpHAs CBS3H. OOBsACHATH HHEPTHBIE CBOWCTBA 0JIAaTOPOAHBIX

ATOMHEIEC B MOJICKYJIAPHBIC
KPHUCTAJJIMICCKUC peI_HéTKI/I

OnextpooTpunaTenbHocTh. KpaTtHoCTh
KOBaJEHTHOM cBsi3u. OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs
KOBaJIEHTHBIX CBsi3eil. [10sIpHOCTE CBSI3M U
MOJISIPHOCTh MOJIEKYJIbl. MOJIEKYJISIpHBIE U
ATOMHBIE KPUCTAJUTUYECKUE PEIICTKH.
Jemoncmpayuu. Moaenu KpucTaJuIndeCKUX
PELICTOK «CyXOro JbJa» (W1 Uoja), aamasa,
rpaduTa (MM kBapia). Mojenb MOJISPHOTO

ra3oB OCOOEHHOCTSAMU CTPOEHHS UX aToMa.
XapakTepru30oBaTh KOBAJICHTHYIO CBSI3b KaK
CBSI3b, BOSHUKAIOIIYIO 32 CYCT 00pa3oBaHUs
OOIIMX AJIEKTPOHHBIX Map MyTEM
HepeKphIBaHMS DJIEKTPOHHBIX OpOUTasIeH.
KnaccuduiupoBath KOBaJIeHTHBIE CBSI3U 110
Pa3HBIM OCHOBAHHSIM.

YcTaHaBIMBaTh 3aBUCUMOCTD MEXAY TUIIOM
XMUMHUYECKOH CBSA3H, TUIIOM KPUCTAJUIUYECKOM




o0BEMa raza

peIIeTKU U PU3NIECKUMH CBOWCTBAMHU
BEIIIECTB

12 MerTannuueckas XUMUYECKas CBsA3b | MeTamnyeckue KpUCTa UMY €CKUE PEILIECTKY. XapaxkTepu30oBaTh METAUIMYECKYIO CBSI3b KaK
MerTannuueckast XMMUYECKas CBSI3b: HOH-aTOMbl | CBSA3b MEXAY HOH-aTOMaMH B MeTaJulax u
U 3JIEKTPOHHBIN ra3. ®u3nveckue CBoCcTBa CIJIaBax MOCPEACTBOM 0000IIECTBICHHBIX
METAJIJIOB U X IPUMEHEHNE HA OCHOBE ITUX BaJICHTHBIX AJIEKTPOHOB.
cBoiicTB. CriyiaBbl UEpHBIE U LIBETHBIE. OOBACHATH SIUHYIO TPHUPOAY XUMHUIECKUX
Jlemoncmpayuu. Mogenu KpucTaJTnyd €CKUX CBsI3EM.
PEIIETOK METaJIOB. YcTaHaBIMBaTh 3aBUCUMOCTH MEXAY THIIOM
Jlabopamopuvie onvimol. MoaenupoBaHue XUMUWYECKOH CBSI3U, TUIIOM KPUCTAJIINY ECKON
METAJJIMYECKON KPUCTAJUINYECKON PEeIIeTKU peLeTKU U (pr3MUEeCKUMH CBOMCTBAMU
BEIIIECTB
13 Bonopoanas xummuueckas cBsi3b Bonoponnas xumuueckast CBSI3b: XapaKkTepu30BaTh BOJOPOIHYIO CBSI3b KaK
MEXMOJIEKYJISIPHASI U BHY TPUMOJIEKYJIIpHAS. 0COOBII THUIT XUMUYECKOH CBSI3U.
3HavyeHHe BOAOPOIHOM CBSI3U B IPUPOJIE U Paznuuath MeXMOIEKYISIpHYIO U
KHU3HU YEJIOBEKA. BHYTPUMOJIEKYJIIPHYIO BOJIOPOHBIE CBS3H.
Jlemoncmpayuu. BuaeodparmeHTs! U ciaiiabl YcraHnaBnuBaTh MEXKITPEIMETHBIE CBSI3U C
«CTpyKTypHbI O€nKay. Ouonoruell Ha OCHOBE PACCMOTPEHHUS TPUPOJIBI
Jlabopamopuvie onvimel. Jlenatyparus Oenka BOJIOPOAHOM CBSI3U U €€ POJIM B OpraHu3aluu
JKUBOU MaTEpHUH
14-15 [Tommmepst [TonmmMepsl, UX MOTy4YEHUE: PeaKuu XapakTepu30oBaTh IMOJUMEPHI KAK
MOJIMMEPU3AIH U TTOJTMKOH/ICHCAIUH. BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUSL.
IInactmaccel. Bonokna. Heopranuueckue Pa3nuuate peaknuu noamMepu3anuu 1
MIOJIIMEPBI. MOJIMKOH/IEH CaliH.
Jemoncmpayuu. Komnexkunn «llnactmaccer», OrnuchIBaTh BaKHEUIIINE MTPEICTABUTENN
«Bomnokna». O0pa3ibl HeOpraHMIeCKUX IJIACTMACC U BOJIOKOH U HA3bIBaTh 00JIACTH UX
MIOJIMMEPOB — BEIIECTB AaTOMHOU CTPYKTYPbI IIPUMEH EHUSI.
VYcranaBIuBaTh €IMHCTBO OPraHUYECKOHN U
HEOpPraHW4YecKol XMMHUU Ha IIpUMepe
HEOPraHWYEeCKUX MOJIMMEPOB
16-17 JlucnepcHble CUCTEMBI JlucriepcHble CUCTEMBI: 1ucnepcHas (asa u XapakTepu30BaTh pa3INYHbIE TUIIBI

nucnepcuonHas cpena. Kmaccudukamms
AUCTIEPCHBIX CUCTEM IO arp€raTHOMy

COCTOSIHHIO U TIO pa3Mepy 4acTHil (passl.
['pybonucrnepcHbIe CHCTEMBI: SMYJIbCHH,

JUCIIEPCHBIX CHCTEM Ha OCHOBE arperaTHOro
COCTOSIHHSI TUCIIEPCHOM (ha3bl U
JIMCTIEPCUOHHOU CpEJIbI.

PackpeiBaTh poJsib pa3IMuHbIX TUIIOB




CYCIIEH3MH, a3p030JId. TOHKOAUCIIEPCHBIE
CUCTEMBI: 3011 U resn. CuHepe3uc u
KOAryJisilus.

Hemoncmpayuu. O6pa3ibl pa3InIHbIX
JUCIIEPCHBIX CUCTEM: AMYJIbCUM, CYCIIEH3U N,
aspo3olei, rener u 3onei. Koarysmus.
Cunepesuc.

Jlabopamopusie onvimol. I1onydeHne sMyibCHUu
pacturenbHOro macia. [lonyuenue cycnensnu
«HM3BECTKOBOr0 MOJIOKay. [Tonyuenne
KOJUIOMTHOTO PacTBOPa KYpHHOT0 Oellka u
HCCJIEIOBAaHNUE €T0 CBOWCTB C IIOMOLIBIO
Jla3epHOM yKa3Ku

JTUCIIEPCHBIX CHCTEM B JKU3HU MPUPOIBI U
ol1iecTna.

[IpoBonuTh, HAOMIOJATH U ONKCHIBATh
XUMUYECKUU SKCTIEPUMEHT

18-19 O0600611eHne 3HaHUH 110 TeMe TectupoBanue, perieHre 3aa4 ¥ yIpaxxHeHHH BbINOMHATE TECTHI, peuIaTh 3a1a4 U
o TeMe yIpakHEHHUSI 110 TEME.
[IpoBOIUTE OLICHKY COOCTBEHHBIX JOCTHIKEHUI
B YCBOCHUU TEMBI.
KoppektupoBatk CBOM 3HAHUS B COOTBETCTBHH
C IJTAHUPYEMBIM PE3yIbTaTOM
20 KonTtponbshas pabora Nel
21 VYpok - KoppeKius
22-40 Tema 2. Xumuueckue peakuuu (19 1)
22-23 Knaccuukanust XuMudeckux Peaknuu 6e3 n3MEHEHHS COCTaBa BEIIECTB: KrnaccuumupoBath XUMUYECKHE PEAKITUN IO

peakuuin

aJJIOTPOIU3aLMU U u3oMepu3anuu. [Ipuunnbl
amnorponuu. Knaccudukauus peakuuit no
YHUCIIY U COCTaBY peareHTOB U MPOJYKTOB U 110
TeroBoMy 3¢ dexty. Tepmoxumudeckue
YpPaBHEHUSI PEAKIUM.

Jlemoncmpayuu. IK30- U S3HIOTEPMHUUECKUE
peakuuu. TeroBbie IBIEHUS IPU PACTBOPEHUH
CEpHOM KHUCIIOTHI U aMMUAYHOM CEJINTPBHI.
Jlabopamopuvie onvimel. IIpoBeneHme peaxiuii,
WIYIIMX 10 KOHLIA, 1o npaBmity beprosuie

Pa3INYHBIM OCHOBAHUSIM.
XapaxkTepu3oBaTh TEIMIOBOU IhdeKT
XMMHMUYECKUX PEaKLUil U Ha ero OCHOBE
pasnuyaTh 3K30- U S3HI0TEPMUYECKUE PEAKLIUH.
Otpaxath TenaoBoi 3P (HeKT XUMUYECKUX
peaKkuil Ha MUChbME C TTOMOTIIBIO
TEPMOXUMUYECKUX ypaBHEHUH.

[IpoBOIUTE pacueTsl Ha OCHOBE
TEPMOXHMUYECKUX ypaBHEHUH.

ITpoBonnTh, HAOJIIOJATH U O CHIBATH




XUMHWYECKHUH 9KCIICPUMCHT

24-26 CKOpOCTh XUMUYECKUX peaKLUi CKOpOCTh XUMUYECKOH peakiuu 1 (pakTopsl e XapakTepu3oBaTh CKOPOCTh XUMHYECKOU
3aBUCUMOCTHU: IIPUPO/IA PEarupyroIMX BEUIECTB, | PeaKUUH U (PaKTOPbl 3aBUCHUMOCTH CKOPOCTH
IJIOMIAJIb UX COMPUKOCHOBEHHUS, TEMIIEpaTypa, XUMHUYECKOH PEaKIMy OT PUPOJIBI
KOHIIGHTpAaIHs U HaJIu4Yue KaTaJln3aTopa. pearupyroImx BenecTB, NX KOHIICHTPAIINH,
Karanu3z. ®epmentsl. UHruOuTOpHI. TEMIIEPaTypBbl, IJIOLAIA CONPUKOCHOBEHUS
Lemoncmpayuu. 3aBUCUMOCTb CKOPOCTH BEIIIECTB.
pEaKLuu OT MPUPO/ILI BEIECTB Ha IPUMEpPE [IpoBoauTh, HAOMIOJATH M OMUCHIBATH
B3aMMO/ICHCTBUS PAaCTBOPOB PA3IMYHBIX KUCIOT | XUMHUYECKUH IKCIIEPUMEHT C TTIOMOIIBIO
OJTMHAKOBOW KOHIIEHTPAIIUU C OIMHAKOBBIMHU POIHOTO SI3bIKA U S3bIKA XUMUHU.
KyCOYKaMU (TpaHyJaMH) IIUHKA U OTMHAKOBBIX XapakTepru30BaTh KaTaIu3aToOPhl U KaTaanu3 Kak
KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IUHKA, CIIOCOOBI YIPaBIEHUS! CKOPOCTBI0 XUMHYECKON
’KeJe3a) C pacCTBOPOM COJISIHOM KUCIIOTHI. peaKkIuu.
B3aumozeiicTBre pacTBOPOB CEPHOI KUCIOTHI C | YCTaHABIMBATH HA OCHOBE MEXKITPEIMETHBIX
pacTBOpaMH THOCYJIb(aTa HATPUS Pa3IMYHOM CBsi3ell ¢ Ouosnorueit odiee, 0cOOEHHOE U
KOHIICHTpAIMK U TeMIepaTypbl. Moesb eIMHUYHOE 11 (PePMEHTOB KakK
KHIISIIEro ciosi. Pasnoxxenue nepokcuaa OHMOJIOrMYeCKUX KaTaJn3aTOPOB.
BOJIOPO/Ia C MIOMOIIBIO HEOPTaHUYECKUX PackpeiBaTh poib pepMEHTOB B OpraHU3AIIH
KaTaJau3aTopoB (coiei jkene3a, MOAUAa Kaldus) U | AKHU3HU Ha 3emile, a TaKKe B IUILEBOM U
MPUPOJHBIX 00BEKTOB, COJIEPIKAIIX KaTaga3y MEIULUHCKON TPOMBIIITICHHOCTH
(ceIpoe msico, kapTohep).
Jlabopamopuvie onvimul. Paznoxenue
IepoKcua BOAOPOa € IOMOILBIO THOKCHIA
Maprasia

27-28 OOpaTUMOCTh XMMHUYECKUX peakuuid. | OOpaTuMble peaklini. XUMUYECKOE paBHOBECHE | XapaKTepU30BaTh COCTOSIHUSI XUMUYECKOTO

XUMHUYECKOE PaBHOBECUC U CITOCOOBI
€ro CMCIICHU A

H CcIIoco0bI ero cMmentenus. Oomas
XapaKTepUCTHKA PEaKI[Mi CHHTE3a aMMHaKa U
YCJIOBUSI CMEILICHUS PABHOBECHUS
MIPOM3BOICTBEHHOI'O TIPOIECCa BIIPaBo.
Jemoncmpayuu. CMmelieHe paBHOBECHS B
cucreme Fe3* + 3NCS™ «» Fe(NCS)3

paBHOBECHUS U CITOCOOBI €ro CMEIICHHUS.
IIpencka3piBaTh HaNpaBJICHUE CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHS TTPU U3MEHCHUH
YCIIOBU IPOBEIEHUS 00paTUMON XUMUYECKON
peakiuu.

ApPryMeHTHPOBATh BHIOOP ONTUMAJIBHBIX
YCJIOBHH MPOBEICHUS TEXHOJIOTUYECKOTO
npoiiecca.

HabmonaThk 1 onuchiBaTh 1eMOHCTPAITUOHHBII




XUMHWYECKHUH 9KCIICPUMCHT

29-30 IMaapoius IMunposns HeoOpaTuMBbIil 1 oOpaTUMBIH. Tpu XapaKTepru30BaTh THAPOJIH3 KaK OOMEHHOE
cirydasi TuApoJm3a cosel. Posb ruaponmsa B B3aUMOJIEHCTBHE BEUIECTB C BOJIOM.
obmeHe BetecTB. Ponb ruaponnsa B 3anuchIBaTh ypaBHEHUS peaKLUi THIPOIN3a
SHEPreTUYECKOM OOMEHE. pa3IMYHBIX COJeil.
Jlemoncmpayuu. I'naponus coneu pa3JimuHoro PaznuyaTe ruipoamn3 1o KATUOHY U aHUOHY.
tuna. BugeodparMeHTsl U cinaiiibl [IpenckaspiBaTh peakiMIO Cpeabl BOAHBIX
«buonoruueckast poiab THIPOITU3AN. pacTBOPOB CoJiel, 00pa30BaHHBIX CHUIILHBIM
Jlabopamopusie onvimul. VicibiTanue OCHOBAaHHMEM U CIIA00W KUCIIOTOH, CIa0bIM
WHJUKATOPaMH Cpe/ibl paCTBOPOB COJIEH OCHOBAHHMEM U CUJIBHON KHCIOTOM.
pa3IMYHBIX THUIIOB PackpbIBaTh posib 00paTUMOT0 THIPOIIH3A
OpPraHUYEeCKUX COEIMHEHNUN KaK OCHOBBI
oOMeHa BEIIECTB B )KMBBIX OPraHU3Max U
oOpatumoro ruaposmsza AT® kak OCHOBBI
SHEPreTHYECKOro oOMeHa B KUBBIX
OpraHu3Max.
[IpoBoaNTh, HAOMIOIATH U ONTUCHIBATH
XUMHYECKUN IKCIIEPUMEHT C ITOMOIIIBIO
POJTHOTO SI3BIKA U SA3bIKA XUMHH
31-33 OKHCAUTETHbHO-BOCCTAHOBUTENbHBIE | OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH. XapakTepru30BaTh OKUCIUTEIbHO-
peaxiuu Crenenpb okucnenusi. OKHUCIUTENb U BOCCTaHOBUTENbHBIE PEAKIINH KaK MPOIECCHI C
BoccTaHOBUTENb. OKUCTIEHHE U MU3MEHEHUEM CTereHel OKUCIEHHUS 3JIEMEHTOB
BOCCTAHOBJIEHHE. DJIEKTPOHHBIN OaslaHC BEIIECTB, YUaCTBYIOIIUX B PEAKIUU.
Lemoncmpayuu. IIpocTeiime OKUCIUTEIbHO- Cocrasnare ypaBHeHuss OBP ¢ nomouisio
BOCCTaHOBUTEJIbHbIE PEAKLUU: B3aUMOEICTBIE | METOJa 3JIEKTPOHHOr0 OajaHca.
LIMHKA C COJISTHOM KMCJIOTOM U JKeJe3a ¢ [TpoBonUTE, HAOIIOAATH U ONMHUCHIBATH
cyabdarom meau(Il). XUMHYECKUH IKCIIEPUMEHT C TIOMOIIbIO
Jlabopamopusie onvimol. Bzaumonericteue POIHOrO S3bIKA U SI3bIKA XUMUU
pactBopa cynbdarta meau(Il) c xxenezom u
T'UIPOKCUIOM HaTpHUs
34-35 DNEKTPOIIN3 pacIljIaBOB U DNEKTPOJIU3 paCTBOPOB M PACIIIAaBOB XapakTepu30oBaTh JIEKTPOIIN3 KaK

pactBopoB. [IpakTrueckoe
MIPUMEHEHUE IIEKTPOIHN3a

31eKTpouTOB. [IpakTnueckoe npuMeHeHu e
anekTponnsa. ['anpBaHoOIIIaCTHKA.
I'anpBanocrerus. PaguaupoBanue.

OKHCIINTEIIEHO-BOCCTAaHOBHUTCILHEIN mnmpounecc.

HpeHCKaSBIBaTL KaTOAHBIC U aHOJHBIC
IMPOLCCChI U OTPAXAaTh UX HA IMCbMC JIJIAd




Jlemoncmpayuu. Moaens 37eKTponau3epa.
Mojenb 351eKTPOJU3HONW BAHHBI JIJIsI HOTYy4EHUS
amoMuHMsL. OOpas1 bl IPOMBIIITICHHBIX U3EINHI,
M3TOTOBJICHHBIX HA OCHOBE raJIbBAaHOIUIACTUKHU U
rajbBaHOCTETUH

pacIjIlaBoOB U BOJHBIX paCTBOPOB
3NEKTPOJIUTOB.

PackpbIBaTh MpakTHYECKOE 3HAUCHUE
ANEKTPOIHN3a

36 [Ipaktuueckas padora No 1. Peuienue skcriepuMeHTaIbHbIX 33124 10 TEME [InanupoBaTh, MPOBOAUTH HAOIIOATH U
Pemmenne skcriepuMeHTAIBHBIX 33124 | « XMMHUYECKasl PEAKIUs» OIHCHIBATh XMMUUYECKUN IKCIIEPUMEHT C
110 TeMe «XUMHUYecKask peaKkIms» COOJTIOZICHUEM MTPABHJI TEXHUKHU 0€301MacHOCTH
37-38 [ToBTOpEeHue n 006001IEHNE TectupoBanue, pelIeHne 3a1a4 U yIIPaKHECHUU BbIIIONHATE TECTHI, penaTh 3a4a4u U
U3Y4YEHHOTO 10 TeMeE YIPaKHEHHUs 110 TEME.
[TpoBOAUTE OIIEHKY COOCTBEHHBIX TOCTHKEHUI
B YCBOCHHUH TEMBI.
KoppektupoBats cBOU 3HaHUS B COOTBETCTBUU
C IIJITAHUPYEMBIM PE3YIbTATOM
39 Kontponbhas padora Ne 2 «Ctpoenne BemecTBa. XUMAYECKas PEaKIIHs»
40 VYpok - koppekuus
41—58 Tema 3. BemecTBa u ux cBoiicTsa (18 4)
41-42 MeTtanisl O6mme pusnveckre CBONCTBA METAIIIOB. O0001mAaTh 3HaHUA U I€JIaTh BEIBOILI O
Knaccudukanus MeTaaioB B TEXHUKE U XUMHUH. | 3aKOHOMEPHOCTSIX MOJIOKEHUS U U3MEH EHUI
OO01re XMMHYECKHEe CBOICTBA METAJLIOB. CBOWCTB METaJIJIOB B IIEPHOJIaX U TPyIIax
VYcnoBus B3aUMOJEHCTBUS METAILIIOB C [Iepuonnyeckoi CUCTEMBI.
pacTBOpaMM KHCIIOT U cosel. Meramiorepmust. XapaxkTepu3oBaTh O0IIME XUMUUECKH
Lemoncmpayuu. Komneknus MeTasios. CBOMCTBa METAJJIOB KaK BOCCTAHOBUTEJIEH Ha
B3anMopneiicTBue KOHIIEHTPUPOBAHHON a30THOM | OCHOBE CTPOEHUS X ATOMOB U MOJIOXKEHUS
KHUCIIOTBI C Me/Ibl0. Bembllika TEpMUTHON CMECH. | METAJLJIOB B AJIEKTPOXUMHUYECKOM Py
[Toptper HaIpsHKEHMS.
H. H. bekeroBa Habnronath 1 onuchIBaTh XUMUYECKUT
9KCHEPUMEHT C IOMOUIbIO POIHOIO A3bIKA U
SI3BIKA XUMUH
43-44 Hewmeramibl. bnaropossbie rasst Hemerambl kak okucaurenu. Hemeramibl, kak XapakTepu30oBaTh 00IIME XUMUYECKUE

BOCCTAHOBUTENM. P/ 2JIEKTPOOTPULIATEIIBHOCTH.
WNuepTHBIC MM 61aropoHbIE ra3bl.

CBOMCTBA HEMETAJJIOB KaK OKHUCIUTEIEN 1
BOCCTAHOBUTEIIEH Ha OCHOBE CTPOEHUS UX




Jlemoncmpayuu. Kojsiekuus HeMeTalioB.
Benbimka uépHoro nopoxa. Beitecuenue
rajoreHoB U3 UX PaCTBOPOB APYTUMHU
rajoreHaMmu

aTOMOB U IMOJIOXKEHHUS HEMETAJIIIOB B Py
3JIEKTPOOTPULATETBbHOCTH.

HaOmronate 1 omuchIBaTh XUMUYECKUNA
SKCIIEPUMEHT C TTIOMOIIBIO POJHOIO SI3bIKA U
SI3BIKA XUMHUH

45-47 Kucnotsl Heoprannueckue u Kucnotsl ¢ TOukH 3peHus aTOMHO- XapakTepu3oBaTh OPraHUYECKUE U
OpraHu4ecKne MOJIEKYJIIPHOrO yueHus. KHCIoTbI ¢ TOUKH HEOPraHUYECKUE KUCIIOTHI B CBETE TEOPUU
3peHHs TEOPUH HJIEKTPOIUTHIECKON ANEKTPOTUTUYECKON TUCCOIMAINH U
auccornuanii. Kuciorsl ¢ TOUKH 3peHust IPOTOHHOM TEOpHUH.
MPOTOHHOI Teopun. OOIMe XUMUYECKUE KnaccuduuupoBaTh OpraHu4ecKue u
cBoiicTBa KuciotT. Kiaccuduxanus Kucior. HEOPraHUYECKUE KUCIIOTHI MO Pa3JIUYHBIM
Jemoncmpayuu. Komiekuus OpraHM4ecKux u OCHOBAHHSIM.
HEOPTraHWYECKUX KHUCIIOT. Pazmuuate obiiee, 0COOEHHOE U €TUHUYHOE B
Jlabopamopuvie onvimol. ViccnenoBanue CBOMCTBAaX a30THOM, KOHIIEHTPUPOBAHHOMN
KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM U CEpHOI U MypPaBbUHOU KU CJIOT.
YKCYCHOM KHMCJIOT KareJIbHbIM METOJIOM MPU UX [IpoBoauTh, HAOMIOJATH U OUCHIBATH
paz0aBiieHUU BOJOU XUMUYECKUU SKCIIEPUMEHT C ITOMOIIbIO
POJHOTO $I3bIKA U A3bIKA XUMHUHU
48-49 OcHoBaHUsI HEOPraHUYECKHE U OcHoBaHus € TOYKH 3PEHHS] AaTOMHO- XapakTepu30BaTh HEOPraHNYECKUE OCHOBAHUS
OpraHu4eckue MOJIEKYJISIpHOTO yueHus. OCHOBaHUS C TOUKH B CBETE TEOPUH DJIEKTPOIUTHUECKOI
3peHHs TEOPUU AIIEKTPOIUTHIECKON JTUCCOITMAITIH.
aucconuan. OCHOBaHUS C TOUKH 3pEHUs Paznuuate ob1iee, 0COOCHHOE U €IMHUYHOE B
IPOTOHHOH Teopun. OOIME XUMUYECKUe CBOMCTBaX T’MIPOKCHUIOB U OECKUCIOPOAHBIX
cBoiicTBa ocHoBaHui. Knaccupuxanus OCHOBAaHMH.
OCHOBAHMII. XapaKTepu30oBaTh UX B CBETE IPOTOHHOU
Jemoncmpayuu. Komiekuus 1menouei 1 aMUHOB. | TEOPUHU.
B3anMopeiicTBue napoB KOHLIEHTPUPOBAHHBIX [TpoBonUTh, HAOIIOAATH U OMHUCHIBATH
pacTBOPOB COJIIHOM KUCIOTHI M aMMHaKa («IbIM | XMMHUYECKUN IKCIEPUMEHT C TOMOIIBIO
6e3 orus»). [lomyyenue ammuaka u u3ydeHue POIHOTO SI3bIKA U A3BIKA XUMHUH
€ro CBOMCTB.
Jlabopamopuwie onvimot. IloyueHue
HEPACTBOPUMOI'O THAPOKCU/IA U €TrO
B3aUMOJICHCTBUE C KUCIOTON
50-51 AmboTepHbIe cCOeTMHEHUS AmboTepHbIC OKCHITBI U THIPOKCUIBL. XapakTepu3oBaTh OPraHUYECKUE U

HCOPraHN4YC€CKNEC U OPraHNICCKUC

[Tonmyuenue u cBoiicTBa aM(pOTEPHBIX

HeopraHu4eckrue aM(POTEepHBIC COSTMHEHUS KaK




HEOPraHWYECKUX COCAUHEHUN. AMUHOKHCIOTHI
— am(pOoTepHbIC OPraHUYECKUE COCTUHCHUSI.
[TenTuapl 1 menTUIHAS CBA3b.

Hemoncmpayuu. Ilonyuenue ampoTtepHoro
TUAPOKCUA U U3YUYEHUE €r0 CBONCTB.
Jlabopamopusie onvimot. [lomyuenue
amM(pOTEepHOT0 TUAPOKCHIA IIPH HEAOCTATKE U
M30BITKE MICIOYU

BEIIECTBA C JBOMCTBEHHON (yHKIMEN
KHCIIOTHO-OCHOBHBIX CBOMCTB.
AprymMeHTupOBaTh CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTUHCHUM.
PackpeiBaTh Ha OCHOBE MEKIIPEIMETHBIX
cBsizel ¢ OmoJioruelt posib aMUHOKHCIIOT B
OpraHu3alvu XU3HU

52-53 Comu Knaccuduxkanus comneil. dKeécTtkocts Boabl U XapakTepu3oBaTh COJIM OPraHUYECKUX U
crocoObl e¢ ycrpaneHus. Ilepexon kapOoHaTa B | HEOPraHUYECKUX KHCIIOT B CBETE TEOPUU
rupokapooHaT v 00paTtHo. O0IMEe XUMUYECKUE | AMEKTPOTUTUUECKON AUCCOLUALNH.

CBOMCTBA COJICH. KnaccuguimposaTs conu mo pa3indHbIM
Jemoncmpayuu. Iomydaenue xECTKOM BOJBI U OCHOBAHHSIM.
ycTpaHeHHe €€ KECTKOCTH. Paznuuate ol1iee, 0COOCHHOE U €IMHUYHOE B
Jlabopamophvie onvimul. Y CTpaHCHHE CBOMCTBAX CPEAHUX U KUCIBIX COJIEH.
JKECTKOCTH BOJBI OnHUCHIBATE )KECTKOCTH BOIBI U CITOCOOBI €€
yCTpaHEHHUS.
[IpoBoauTh, HAOMIOJATH U ONHUCHIBATH
XMUMHYECKUN IKCIIEPUMEHT C ITOMOIIIBIO
POAHOIO fA3bIKA U SI3bIKA XUMUU
54 [IpakTueckas pabora Ne 2. Pemenue sxkcnepruMeHTanbHBIX 337124 110 TEME: [TnanupoBaTh, MPOBOAUTH, HAOTIOAATH U
Pemrenue skcriepuMeHTaIBHBIX 3a7au | «BelecTsa U UX CBOMCTBa» OIHCHIBATh XUMUYECKUH IKCIIEPUMEHT C
1o Teme «BemecTBa 1 UX cBONCTBaY COOJIIO/IEHNEM NTPAaBUJI TEXHUKH O0€3011aCHOCTH

55-56 [ToBTOpEeHUE 1 00001IEHNE TEMBI TectupoBanue, pemieHre 3aa4 U yIpaxHeHHH BbInomHATH TECTHI, pelaTh 3a1a4u U
10 TeMe yIpaKHEHUsI 110 TEME.

ITpoBOAMTE OIIEHKY COOCTBEHHBIX JOCTHXKEHUH
B YCBOCHUU TEMBI.
KoppexkTupoBath cBOM 3HaHHsI B COOTBETCTBUHU
C IJITAHUPYEMBIM PE3YyJIbTaTOM

o7 Kontponbsnas pabota Ne 3 «BemectBa u ux cBoiictBa»

58 VYpok - koppekuus




59—66 Tema 4. Xumusi u coBpeMeHHOe 0011ecTBO (8 1)

59-60 XuMu4deckast TeXHOJIOTHs [Tpon3BOACTBO aMMHUaKa U METAHOJIA. XapakTepru30BaTh XUMHYECKYIO TEXHOJIOTHIO
XUMHAYECKHE TTPOIIECCHI, JIKAIINE B OCHOBE KaK IPOU3BOJUTEIBHYIO CHITy OOIIECTBA.
MIPOM3BOJICTBA aMMHAKa H METAHOJIA. OnwuchiBaTh XHMUYECKHUE MTPOIECCHI, JIeKAIINE
XapakTepucTHKa dTHX mporeccoB. O0mme B OCHOBE ITPOM3BOICTBA aMMHUAKa M METAHOIA,
Hay4YHBIC TTPUHIIUATIBI XHMHYECKOT O C MOMOIIIBIO0 POJTHOTO SI3BIKA U SI3bIKA XUMHUHU.
MIPOU3BOJICTBA. YcTaHaBIMBATh aHAIOTHH MEXKIY TBYMS
Lemoncmpayuu. Monenb NpoOMBIILIICHHON POM3BOJACTBAMH.
YCTAaHOBKH MOJTYYCHUsI CEPHOU KHCIIOTHI. dopmynrpoBaTh 00IIHE HAYIHBIC TPHHIIHITEI
Mojienb KOJTOHHBI CHHTE3a aMMHUaKa XMUMHYECKOT0 ITPOU3BOACTBA

61-62 XuMH4ecKasi [paMOTHOCTb Kak MapkupoBKa yrakoBOYHBIX MaT€pPHAJIOB, AprymMeHTupoBaTh HEOOXOIUMOCTb

KOMITIOHEHT 00111el KyJIbTYpPbl AIIEKTPOHUKH U OBITOBOW TEXHUKH, XMUMHYECKOI rpaMOTHOCTH KaK KOMIIOHEHTa
YenoBeKa HKOJIOTUYHOT0 TOBapa, MPOJYKTOB MU TAHHUS, OOIIEKYIbTYPHOM KOMIIETEHTHOCTH YEJIOBEKA.

ATUKETOK MO YXOY 3a OJEKIOM. YMeTs nony4aTh HE00X0JUMYI0 HHPOPMAITHIO
Lemoncmpayuu. BuneodparMeHTsl U claiiibl 0 | ¢ MApKUPOBOK Ha YIAKOBKAX Pa3IMYHbIX
CTEIEHH HKOJIOTHIECKON YHCTOTHI TOBApA. IPOMBIIIICHHBIX U TIPOJIOBOJIHCTBEHHBIX
Jlabopamopuvie onvimel. VI3ydeHne MapkKupOBOK | TOBApOB
Pa3IMYHBIX BUIOB MTPOMBIIIICHHBIX U
MIPO/IOBOJIbCTBEHHBIX TOBAPOB

63-65 IloBTOpeHue U 06001IEHNE KypPCA.

66 HToroBasi KOHTpoOIbHAsI padoTa

67-68 Pe3epBHOE Bpems




Hugpopmayuonnsie cpeocmea

Hnmepnem-pecypcot Ha pyccKom a3viKe

1. http://www.alhimik.ru TTpeacraBieHbl cienyole pyOpHKH: COBEThI a0UTYpPHEHTY,
YUUTENI0 XUMHH, CIIPaBOYHUK (OueHb Oousblias mofdopka TabJMIl U CIIPAaBOYHBIX MaTEpUasOB),
Becenas XHUMHUs, HOBOCTH, OJIMMITHAIbI, KyHCTKaMmepa (Macca HWHTEPECHBIX HCTOPUYCCKHX
CBEJICHMIN)

2. http://www.hij.ru/ XXypuan «XuMus 1 KU3Hb» TOHSITHO U 3aHUMATEILHO PACCKa3bIBACT
000 BCEM HHTEPECHOM, YTO IPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DexTpoHHbIi KypHAT «XUMHKHA U XUMUS».
B »kypHasie mpeacTaBieHO MHOXKECTBO OIBITOB 10 XHMHUH, COJIEPKUTCS MHOTO 3a HUMATEIbHON
uH(pOpPMAIINH, TIO3BOJISIOIICH YBIICUh YICHUKOB YKCITEPUMEHTAILHON YaCThIO TIPeIMETA.

4. http://c-books.narod.ru JlutepaTypa mo XUMHH.

5. http://1september.ru/. Xypuan «IlepBoe ceHTSOps» A yuuTenel u He TOJbKO. B HEM
NPENCTaBICHO OOJBIIOE KOJMYECTBO pabOT YYEHHKOB, B TOM YHCIEC U HCCIIEIOBATEIHCKOIO
XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJNBHBIM MOPTAI €O
CCBIJIKAMH Ha 00Pa30BaTeNIbHBIE CAMTHI IO XUMHUHU.

7. www.periodictable.ru CoopHauk cTateii 0 XUMHYECKUX IEMEHTAX, LTI CTPHPOBAHHbIH
IKCIIEPUMEHTaMH.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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